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IMPEAACJIIOBHE

[Mpcanaracmblii yutarcto 12-i Boinyck COOpHUKA "Dposust NOUB U py-
CJOBBIC MPOUCCCH" MPOIOKAT CCPUID, H31aBacMyko ¢ 1970 r. no MHUUMATHBC
npo(icccopa H.M.Maxkascesa. Brarouas B ccOs riaBHbIM o0pa3oM CTaTbU CO-
TPYAHHKOB HayuHo-HcencaoBaTeAbC ko Ja00PATOPUH PO3HH MOUB H PYCIOBbIX
npoucccos M. H.M.MakkaBceBa, OH OCBCLIACT Pe3yabTaThl paboT 1a00paTOpHH
TpUMCpHO 3a nocncanuc 10 et (90-c ronet XX croactus). B cOopHHKC HAILIH
OTPAXCHHC OCHOBHBIC HAMPABJICHHS H COCTOSIHHC HAYUHOH LIKOTBI, MOTYUHBLICH
NPH3HAHKC B pamKax [TporpaMMel MOJICPHKH BCAY LUUX HAYUHBIX LWKOI POccHH
H TMOJTYUHBILCH B HCH HA3BaHHC "DPO3Msl MOYB HA BOIOCOOpAX W PYCIOBBIC NPO-
uceckl (HayuHast wkona npodiecccopa H.M.Maxkkasccea)”. B CBsI3H C 3THM M yuH-
THIBASI TPAIULMOHHBIC HAYUHBIC CBA3H CPCIH ABTOPOB. MOMHMO COTPYIHHKOB
71a00paTOPHH — YUCHBIC Ka)cIpP MHAPONOTHH CYIUH, rcOMOP(ONOrHH H MaIcorco-
rpa(Hu. SBJSIOLIHCCS Y.JICHAMH KO.LICKTHBA. Y TBCP/AKICHHOIO KAK COCTAB LUKO.TbI
(cM. kuury "Beaymme HayyHbic mwkoasl Poccun”. Bein. 1. M.: Slnyc-K. 1998). a
TAIOKS MCTOJOIOTMYECKH K HEH NPHMBIKAIOIIKC WIH COTPYIHHYAOLIHNS ¢ Jado-
PpATOpHEH NPH BLIMOJHCHHM KOHKPETHBIX HAYYHBIX TeM. Kpoue TOro, B cOOpHHK
BKJIFOUCHBI CTATHH YUCHBIX (h3HUYECKOTO (hakynsrera MIY, Kotoprie B 70-80-¢
TOJBI BMECTE ¢ JAOOPATOPHCH BXOIHTM B MSH(DAKY IBTCTCKYIO KOOPAMHALHOH-
HYI0 KOMECCHIO IO npodsieme "DposHd MOYB M pycioBsIe mponecce”’. Henmmme
HAMOMHHMTB. YTO NEPBIC ICBATH BRIOLYCKOB COOPHHKA, a TAIOKS CIUE JBA. BHIUCI-
INAX MO HHBIMH HA3BAHHAME, MO (DAKTHYCSCKH IPOJO.DKABIIHX CCPHIO (3CMCIb-
HBIC M BOJHBIC PECYPCHL: IPOTHBO3POSHOHHAI JAIMTA M PETYIHPOBAHHS PyCe.
M.; n3n-s0 MIY. 1990; Bronoruucckuc npoOACMbL 3PO3HH MOUB H PYCAOBbLIX
npoucccos. M. w3n-so MI'Y. 1993), QopvHpoBasHCh H H3JaBAHCh KAk TPY,1bl
9TOH KOMMCCHH.

Ha ofuicM (poHe cTaTcil, NOCBSILCHHLIX TPAAHUMOHHBIM HANMPABICHU M
paboTbl NadopaToOPHU — 3PO3HH NOUB, OBPAYKHOM IPO3HH, PYCJOBBIM H YCTHCBLIM

npoucccaM, craTbsi AFO. CHIopuvka ¢ coaBTOpaMH 3amuMacT ocodoc mccto. B
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HCH JAQl0TCst NCPBbIC PC3Y.1bTATHI MANCOPYCAOBbLIX HCC.ICAOBAHHH — HOBOQO Ha-
NPABACHHUS, NOJYUHBIICTO PA3BHTUC B MOCICAHUC FOAbl. 3TO, CCTCCTBCHHO, HC
03HAYACT OTCYTCTBHUC HOBM3HbI B AP¥TUN CTaThsix. HA0OOPOT, UMTATCAL B HHX
HAKACT HC TOMbLKO IANLHCHIICC PA3BHTHC WACH W NPCACTABACHHIL, HO W BHOBb
CAC/MAHHBIC KPYMHbIC TCOPCTHHCCKHUC ODOOLUCHMS (TAKOBbl, HANPUMCP, CTaTbH
E.®. 3opunoii, B.H. [onocoBa ¢ cOaBTOPaMH), H HOBBIC MOAXOAbl H MCTOIHUC-
ckuc npucmbl (cratbu H M. Anckceesckoro. M A, JlapuoHoBa ¢ coaBTOopaMH) H
T.4. Kak 0ObIMHO, 3HAUMTCABHOC MCCTO 3AHHMAKT PCTHOHAIBHBIC ACMCKThI HC-

"=

CCAOBAHMH, 3a4aCTYI0 3AKPbIBAIOILMC "OC/AbIC TIAHBI" B rcorpayu npoucccoB
(3T0. B NICPBYIO OUCPC/Ib, OTHOCHTCS K CTaThsIM TIO PYCJ0BOH TCMATHKC).

BHCIHHC HayuHBIC CBA3H 1a0OPAaTOPUH (M., COOTBCTCTBCHHO, LUKOJIbI)
oTpaxatoT (paxt novecuicHus B coopruke crated B.C. Jlanmcukosa (Hosoucp-
Kacckasi McitHopatuBHas akaacmust). JIH. v A 'T. [aeproxossix (KyOaHCKHH ar-
pPapHBbIH Y HHBCPCHTCT).

CTano yxc TPAJHUHCH BKIHOUATH B COOPHHUKH HCOMYONHKOBAHHBIC Ma-
Tepuaiel H.M.MakkaeccBa. B nanHbIf cOOpHHK BOLLTH Cro "3aMCTKH O 3aKOHC
Bb3pa", HalACHHBIC B €r0 APXHBE B BHIC PYKOMUCH M MAIIHHOIMCHOH pacmedar-
KH, HO 0¢3 Ha3BaHHA (HABAHHE JaHO PETAKTOPOM, OCHOBBIBAIOIMMCH HA COILP-

JKAHPH H CTH.IE CTATbH) B OTHOCSAIIHECS. NO-BHAMMOMY. K HAYATY 50-x roa08B.

Hpodgpeccop P.C. Haros

B3 codeprcanue
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T.A. JJapuouos, H.I'. ToopoBoasckast, 3.11. Kuproxuma,
C.®. Kpacuos, JL.®. TuTBHH

SPOAUPYIOIIAA H TPAHCNNIOPTHPYIOLUASA CITOCOBHOCTD
MEJKOBO/IHbLIX NOTOKOB1

Bieicune

OTpbIB YaCTHL MOYBbI H WX TPAHCTIOPT COCTABIAKOT CY¥Th MPOLICCCA BOI-
HO¥ 3p0o3uH noye. OHH OCYIUCCTBIAIOTCS 3@ CUCT IHCPIHH JOKICBBLIX Kancib H
(H1M) MCIIKOBOIHBIX MOTOKOB. Pa30pbI3srHBaHHC MOUBBI JOMICBLIMH KarlsIMH B
CCTCCTBCHHBIX H TADOPATOPHbIX YCIIOBHANX H3YUCHO JOCTATOMHO TOJHO. PazMbIBy
TOYBbI BOJHBIM IIOTOKOM TAIUKE MOCBAIICHO MHOTO pa0O0T, OMHAKO A0 CHX MO HE
MPEANIOAKCHO YPABHCHHA, ¥IOBICTBOPHTECIBHO OMHCHIBAIOIIETO IPOLECC OTPbIBA
YACTHI[ TOYBHL.

TpaHCIOPT HAHOCOB H3Y4AICA MPEHMYIIECTBCHHO B IPHIOKCHHH K Py -
CAOBBIM MOTOKAM. M3BECTHO MHOTO PA3IMMHBIX YPABHEHHH TPAHCTIOPTA HAHOCOB,
PACCMATPUBAROLIX TOT MPOLECC KAK (DYHKIMIO CKOPOCTH MOTOKA, KACATSIBHOTO
HATIPSDKCHHA H KAK BEpPOATHOCTHYIO (wHEIHEO. E.M. Jlaypcer (Laursen, 1956)
MOKA3A1. YTO €CIMH BAIMCATh HAHOONEES H3BSCTHBIC YPABHCHHA TPAHCIOPTA HAHO-
COB B BUAC CTCNECHHOH (D)YHKIHH CROPOCTH. TO OOHAPYKHBAIOTCA CYILCCTBCHHEIE
PasnHYHA MEKIy HHMH. [ToKA3aTenb CTENEHH MPH CKOPOCTH H3MEHACTCA OT 4 10
6. AHamm3 pasIuvHEIN ypaBHSHHH (Allonso et al. Neibling, Foster. 1981). mpu-
FOAHBIX 181 HCNOJb30BAHHsL B MOICIMPOBAHWM BOAHOH 3PO3HH, TOKasan, uTO
001bIUHHCTBO U3 HHX HMCIOT OJHH M TC 5KC aPryMCHTbI, HO OV1y4H 3aIIMCAHHbI-
MH B OC3pa3McpHOii (JOPMC OHH OOHAPY HHBAIOT CY LUCCTBCHHBIC PABIHMHS MCHAY
cO00H. 3TO OMCBHAHO CBI3ZAHO C TCOPCTHUCCKMMH NOCLLIKAMMH, HA KOTOPbIX OC-
HOBBIBAIOTCS YPaBHCHHs. M3 3T0M paGoThbl TAKMKC CACAYCT, YTO HCT HH OAHOIO
YPABHCHH31, KOTOPOC Obl ¥ A0BJICTBOPUTCILHO OMUCLIBAIO Obl BCCh CIICKTP PACNO-
A HAHOCOB H CMAPABIHUCCKUX NaPAKTCPHCTHK MOTOka. HampuMcp, Bo Bcex 3kc-
MCPHMCHTAX, HA KOTOPbIX OCHOBBIBANHCb 3TH YDABHCHMsI, CKOPOCTb MOTOKA H
YIJIOHbl M3MCHSUIHChb B AOCTATOMHO V3KHX TNpcaciax. Tak, 3HAUCHHA YIKJIOHA
BapbupoBanu o1 (0,001 no 8 %, a ckopoctb 0T 0,15-1.57 mM/c, UTO HC OXBaTbIBACT
BCCrQ JMaNa30Ha YCAOBHH, KOTOPBIC MOIYT MMCTb MCCTO HA CKIOHOBBIX BO0O-
cOopax. KOHLCHTpaLHs HAHOCOB TAKKC HC JOCTHIAIA TCX 3HAUCHMH, KOTODbIC
HAONK0IAOTCS B CKJIOHOBBIX MOTOKAX.

Licnbro HacTOSLICH padOTH SIBISCTCH 3IKCMICPHMCHTATLHOC HCCIICIOBA-
HHC OTPBIBA YACTHL, CBA3ZHOTO IPYHTA H TPAHCHOPTA HAHOCOB MCIKOBOIHBIMH
BO/HBIMH NOTOKAMH H pa3pabOTKa COOTBCTCTBY OLUHX ¥ PABHCHHUH.

YpaBsucHue OTPLIBA YACTHIL HHOUBL)
T'rapodmsnueckas Mozenb 3posmu mous (JlapuoHoB, Kpacuos, 1992,
1997; JTaproHoB 1993) OCHOBBIBACTCA HA TPEX MOCTY.IaTax: 1) 3posHa — paboTa
BOJHOIO HOTOKA, B (DHIMICCKOM CMBICIC. IO OTPbIBY H IOCNCIVIOMEMY TPAHC-

! Bumo:meno upH duuanconoi nomaepike O "Hinerpauns" (poexr Ne279)

8



MOPTY COPBAHHBIX YACTHIL MOYBbI, COBCPLIACMASA 3a CUCT Cr0 KHHCTHYCCKOH
9HCPIHH; 2) OTPbIB YACTUL COBCPLUACTCH TCMH CTPYAMM NOTOKA, CKOPOCTb KOTO-
PbIX MPCBBIIACT HCKOTOPYIO MOPOrOBYHO BCIHYHMHY, 3) B TOYKC, IIC COPBAHHAs
YACTHUA KACACTCS AHA MOTOKA, OTPbIB APy rOi HaCTHLL! HCBO3MOMKCH. [lyTCeM He-
CIOKHBIX NOCTPOCHHH ICTKO A0KA3bIBACTCS. YTO COMIACHO MCPBOMY MOCTY.IATY
HHTCHCHBHOCTb OTDPbIBA YACTHLL NMPOMOPLHOHANbHA KY0Y CKOPOCTH MOTOKA, CC.IH
OH HC COJCPKHT HAHOCOB. M3 BTOpPOro nocTy.1ara cIcayeT, YTO B 00JIACTH CKOPO-
cTCH, 0IM3KHX K MOPOrOBOH BCIMUMHC, HHTCHCHBHOCTb OTPbIBA YACTHIL 3ABUCHT
OT A0.H NYyJIbCALMOHHbIX 3HAYCHHH CKOPOCTH, MPCBbLILIAKOLIMN NOPOrOBYIO BC-
AuuuHy. [1y1bCALMOHHBIC CKOPOCTH HMCIOT HOPMAJIbHOC PACNPCAC/CHHC, @ HH-
TCrPa1bHasl KPHBAsl BCPOSITHOCTH NY.1bCALHOHHBIX 3HAUCHHIH CKOPOCTH TIo (JopMc
0au3Kka K JOrHCTHUCCKOH KPHBOH. MAPAMCTPblI KOTOPOH CTKO ONPCACIHTbL HO
OTHOWICHHIO MAKCHMAJIbHBIN MY JIbCALHOHHBIN 3HAUCHHH CKOPOCTH K MHHHMAb-
HbIM. B 3TOM ciydac BCPOATHOCTb (/) HPCBBILLUCHHMSI MY IbCAUHOHHBIMH CKOPO-
CTAMH NMOPOroBOH BCIIHUMHBI YA00HO MPCACTABHTL YPABHCHHCM JTOTHCTHUCCKOH
KPHBO#H

P petteld )

rAC ¥ CPCIHSAA CKOPOCTb HOTOKA, ¥y — HOPOTOBOC 3HAYCHHC CPCIHCH CKOPOCTH:
a ~ko3(ppHLHCHT, KOTOPBIH MoIOUpacTCH TakuM 00paszoM. uTobel npw /iy 2 1.6
P—>1. 1. k. cornacHo aaHHbM LI.E. Mupuxyasst [1970], B MCNKOBOAHBIX CKIIO-
HOBBIX MOTOKAX MAKCHMAJbHAS CKOPOCTb HYJIbCALMH HPCBBIILACT OCPCIAHCHHY KO
TI0 BPCMCHH CKkopocThb B 1.6 pa3a. Mcxoas v3 HOPMAILHOrO pacTipcacicHHsI 3Ha-
YCHHH HY.IbCALHOHHBIX CKOPOCTCH. MOKHO HPHHATb YTO, MHHHMATbHAs HY:TbCa-
UMOHHASI CKOPOCTb COCTABACT ()4 OT OCPCIHCHHOHM MO BPCMCHH CKOPOCTH H.
COOTBCTCTBCHHO. NpH /iy < 0.4 P—0. YToObI YIOBICTBOPATL 3TOMY YCIOBHKO
K03(pPHLMCHT ¢ nomkeH ObITh paBHbiM 4 (1.6/0.4=4). [1pu paBcHCTBC CpPcIHCH
CKOPOCTH MOPOTrOBOH BCITHUHHC 50% My IbCALHOHHbBIX 3HAUCHHH CKOPOCTH OyacT
TIPCBBILIATL HOPOTOBYH) BCIMYHHY. YPABHCHHC (1) OTBCHACT M 3TOMY YCIOBHIO.
Takuv 00pa3oM. MOXKHO MPHHSATb, YTO NMPH COOTBCTCTBYHOLUCM Moabopc mapa-
METPOB JOTHCTHYECKAA KPHBAA ONH3KA K HHTCTPAIBHOH KPHBOH IL1I0THOCTH DaC-
NPEACNCHHA My TbCAIIHE CKOPOCTH B OTOKE.

COMpOTHB.ICHHE YACTHII OTPHIBY. KAK H IYJIBCAIHMOHHBIC 3HAYCHHA CKO-
POCTH IOTOKd, HMEET HOPMAIBHOC PACIpeIcICHHE. BepoATHOCTE OTPHIBA HACTH-
(bl MOZKET OBITH IIPCICTABCHA B BHIC NPOH3BEICHHA BEPOSTHOCTH NPEBHINCHHSL
MTHOBCHHOTO BO3ICHCTBHA NMOTOKA HA YACTHIY TNOUBHL, KOTOPOS IPOIOPIHO-
HAIBHO KBAJIPATY MIHOBCHHOH CKODOCTH. HA BEPOATHOCTH HENMPEBHINCHHA CO-
TIPOTHBJICHHS YACTHIBI OTPHIBY HA 1 CH.IOH BO3ACHCTBHA MOTOKA HA HEe. A To-
ro, 9T00H BOCTIONIB30BATECA 3THM MO.10JKCHHEM. BBIPASHM CPSIHES CONMPOTHBIIC-
HHE YACTHIBI OTPHIBY 4Epe3 KBAIPAT BE.IHYMHEI MOPOTOBOH CKOPOCTH. TOraa
HHTErPA1BHAA KPHBAA PACHPEICICHHA BEPOATHOCTH CONMPOTHB.ICHMA YACTHI H
arperaToB MOUBbI OTPLIBY (/’;) MOKCT ObITh MPCACTABICHA B BHAC YPABHCHH:I
JOFHCTHUCCKOH KPHBOM BHIA

9



Py= 11+ 100 g )

rac H — KO3(P(PULKCHT. 3aBUCALIHH OT JMANa3oHa paz0dpoca CHJl COMPOTHBICHHS
OTPBIBY 4acTHL WK arperatoB. OcTaiibHbiC 0003HAUCHMS TC #C. UTO U B (1).

B ¢OOTBETCTBHH ¢ MEPBBIM H BTOPBIM JOMYINCHHAMH. NEKANAMH B OC-
HOBE THIPO(HIHMCCKOTO MOAX0JA K OMHCAHHKO 3posuM (JlapHoHoB. KpacHOB,
1992), oTpBIB YaCTH L, MOYBEI BOJAHBIM MOTOKOM MOJKET OBITH 3AIIHCAH B BHAC

W= gk 14 1070700 ) g ggh R 1 (3)

rac i7" — Bcc YaCTHLU. COPBAHHBIN B CAHHHUY BPCMCHH C CAMHHUBI IJIO-
WAAH JHA MOTOKA, Kr/m/c y= pg" (,? — IIOTHOCTb BObI), ket k — 3IPOAUPY -
MOCTb MOYBbI. BLIDAKCHHAS B BHAC BCCA YACTHLL COPBAHHBIX B CIWHHLY BPCMCHH
C CAWHHLBI MMIOLIAIA W OTHCCCHHBIN K MOLUHOCTH NMOTOKA CIWHHYHOH ryOHHBI.
C/M; - CKOPOCTb MOTOKA HA BHICOTE BBHICTYTIOB IIEPOXOBATOCTH I CPEIHAL
CKOPOCTb B CJ10¢ CTAHIAPTHOH IIYOHHBL M/C. @ — KOID()HLUHEHT, 3aBHCAIMMU OT
JMCHEPCHH MTHOBCHHBIX 3HAYCHHH CROPOCTH MOTOKA M PABHBIH 4 1/ CKIIOHO-
BBIX NMOTOKOB. #,_ TIOPOTOBOE 3HAUCHHE CKOPOCTH HA BbICOTE BBICTYIIOB ILIESPOXO-
BATOCTH HJIH B CI0€ CTAHAAPTHOH I IyOMHBI, M/C. ITTOTHOCTD B YPABHCHHH 3aMe-
HCHA HA YACTBHBIM BEC, ITOOBI MPESICTABATE OTPHIB YACTHI] B BECOBEIX CAHHHLIAX.
KpHBasi. MOCTPOCHHAA MO YPABHEHHIO (3). HMEET MEPETHO B TOUKE. IIe CKOPOCTH
PABHACTCA MOPOrOBOH Be.THYIHHE (pHC. 1).

Js Bepu(uKauMH ypaBHECHHA (3) ObUIM HCMOMNB30BAHBI JAaHHBIC MLA.
Heapunra ¢ coasropamu (Nearing et al. 1991). M. C. Kysneunoa u B. 5. I'pu-
ropseBa (1976). T'.A. JlapuonoBa 1 C.®. KpacroBa (1997). B 3kCIEpHMEHTAX
M.A. Hcapunra pasMbiBY NOABCPraIHCh 00pasLibl MHHUCTOM NOUBbI [101AMHT H
IbLICBATOrO CyrauHKa Paccen, paccesHubix Ha (pakunu 0-1, 1-2, 2-3 MM, B 3ke-
TICPHMCHTAN C MOCTOSHHBIM YKIOHOM 10TKA B 1% ri1yOHHA MOTOKA H3MCHAJACH
o1 0,5 30 2 cM ¢ warom B (0,5 CM, 4 MPU NOCTOSTHHOH FAYOMHC B [CM YKJIOH H3MC-
Hstacs ot 0.5 30 2% ¢ waroM B 0,5%. IkencpumeHtht M.C. Kysueuosa u B 4.
['pHropbCBa MPOBOAMNCH ¢ OOPA3LAMH HCPACCCAHHBIN UCPHO3CMHbBIX MOYB M3
TMAXOTHOIO €103 NMPH MOCTOSHHOM FIVOHHC MOTOKA, 4 CKOPOCTb 341aBajdH H3MC-
HCHHCM YKJIOHA 10TKa. [.A. JlapuonoBbiv v C.®. KpacHoBbiM ompcacisnach
CKOPOCTb pa3MblBa 0Opa3LOB ICCCOBHIHOIO CYIMIMHKA CCTCCTBCHHOTO CJIOKCHHS
TPH NOCTOSIHHOM TIYOHHC MOTOKA M MPHM CKOPOCTAN MOTOKA, 3aBCIOMO TIPCBbI-
LIAKLIMX MOPOroBOC 3HAUCHHC. 3a1aHHAs CKOPOCTb YCTAHAB/HBANACH H3MCHC-
HHCM HAK/IOHA NOTKA.

[TOCKOIbKY 3KCMCPHMCHTBI MPOBOTH.IHCH NMPH Pa3HOH riyOMHC MOTOKA.
TO BCC JAHHBIC ObLTH MPHBCACHBI K CKOPOCTH HA BBICOTC BBICTYIOB LLICPOXOBATO-
CTH M K CPCIHCH CKOPOCTH B CIIOC CTAHIAPTHOH riyOuHbL 13 3TOr0 HCNosb30-
Banach 3aBucHvocTb C.B. M30awa v X.FKO. Xanzape (1959). kotopas aact syu-
LIHC PC3YNbTAThl. YCM JAPYTHC. MPHMCHHTCIBHO K MOTOKAM MANoH ryOHHbI
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(Kysuenos. I'puropreB. 1976) 3aBUCHMOCTD B (JOPMYyNIE IS ONPEICTEHHS CKO-
POCTH Ha BHICOTE BBICTYIIOB INEPOXOBATOCTH (¥ ) HMEET BUI

1A= u(x+ (AHY 4

£AC # — CPCAHsIsi CKOPOCTh MOTOKA, M/C. A — BBICOTA BBICTYMOB LUICPONOBATOCTH,
M. A riayOHHA MOTOKA. M. BEICOTA BHICTYIIOB IIEPOXOBATOCTH MPHHHMATACH PaB-
HOH 0.7d. rae d — cpeIHeB3BELICHHBIH IMAMETP BOJONIPOUHBIX arperatoB. Co-
TJIACHO JKCICPHMEHTANBHEIM JaHHHIM (Ky3Heuos. I'puropses. 1976), Be.1H4HHA X
MOET OBITh MPUHATO paBHBIM 1/3. KpoMe TOro, Bce CepHH IKCIEPHMEHTAIBHBIX

TROPOCT . WE

Puc. 1. KpuBbic 110 YPaBHCHHIO (3), PacCUMTaHHAS ¢ YUCTOM ‘IOIHCTHUCCKOM
GyIKIIHY U §e3 Tiee (Topororad cxopocTnh — (0,2 M/c): 1 — ky6 cKopocTH; 2 — KyS CKOPOCTH,
YMHOKeHHBI Ha TOTHCTHUECKYIO KPHBYIO.

JaHHBIX OBLTH TAKOKE NPHBEACHBI K CPEHEH CKOPOCTH (#y,,) B CTAHIAPTHOM NMPH-
JOHHOM CJIO€ TOIUHHOH IcM, KOTOpas PacCYMTHIBANACh IO YPABHCHHIO, MOJY-
YEHHOMY HHICIPHPOBAHHEM (4) M JCICHHEM pPE3YIbTaTd HA CTAHIAPTHYIO IJIV-
ouny (/1)

U=t 11,0333 11 9333 (3)
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[Mpy rnyGUHC MOTOKA MCHbLIC ICM CKOPOCTb HA CTAHAAPTHOMH rayOHHC
HC HMCCT (DH3HUCCKOrO CMbIC/IA, MTO, 0THAKO, HC MCLUACT HCTOJb30BaTh CC AJI
PCLUCHHSI TIOCTABJACHHOH 3a3auu. B MpaKTHUCCKOM OTHOLUCHHH 3aMCHA CKOPOCTH
HA BbICOTC BBICTYTIOB LUCPONOBATOCTH CPCIHCH CKOPOCTBbIO B CJIOC CTAHIAPTHOM
FJIyOHHbL ¥ IPOLLACT HCNOJIb30BAHUC YPABHCHHUSI OTPbIBA YACTHLL MOUBbI, TAK KAK B
9TOM CJIyHac HC TpeOyCTCs PClUaTh TPYIOCMKYHO 3a3a4y OTPCACICHHH BbICOTbI
BBICTY¥TIOB LUCPOXOBATOCTH.

Pe3yabTaThl HCTIBITAHUS 00Pa3LOB nouBbl [101MHE, NPCACTABNCHHLIC B
rpaduucckoii opMc B BHAC 3ABUCHMOCTH MHTCHCHBHOCTH OTDBIBA YACTHL, OT
Ky0a CKOPOCTH HA BbICOTC BbICTYNOB LUICPOXOBATOCTH (PHC. 2), NOKA3BIBAIOT, UTO
(QyHKUMs UMceT S-00pasHblii OTPC30K B 00.1aCTH CKOPOCTCH, B.IM3KHX K NOPOro-
BbIM 3HAUCHHMAM, H MPAMYHO, rAC CKOPOCTb MOTOKA CYLUCCTBCHHO BbIIUC MX
(w/u>1.6). Takum 00pa30M. IKCHCPHMCHTAJIbHBIC JAHHBIC TIOATBCPIKIAKOT CNCa-
CTBHS. BBITCKAIOILHMC W3 MCPBLIX JBYX HOCTY/IATOB MHAPO(HIHICCKOrO 1Moax0aa K
OOBACHCHHIO OTPBIBA YACTHL, MOUBbI BOIHbIM HOTOKOM. OAHAKO B JAOMOPOroBOH
obaactH. rac u/u, << 0.4 W, CNCIOBATCIBLHO. HC AO.KHO OBITH MY JIBCALMOHHBIX
CKOPOCTCH. OOCCHCYMBAIOIUMX TAKYI0 CHJIY BO3ACHCTBHSI TMOTOKA HA YacTHLY.
KoTOpas Obl MPCBBIIIALA CC COHPOTHBICHHC OTPBIBY. pa3MbiB o0pasua BCC C
MPOMCXOANT. BCPOATHO. 31CCh CPLIBAKOTCS arperarThl, CHbl CUCHICHHSA MCHKIY
KOTOPBIMH 0CJ1a0.JICHBI B PC3YJIBTATC PACK.IAHHBAIOWICIO ACHCTBHSA BOIBI TIPH
TIOJIOKHTC/ILHOM JABICHHH BNATH, KOTOPOC HMCCT MCCTO B HPHIOBCPXHOCTHOM
CJIOC HOYBBI TIPH 3ATOIUICHHM €€ BOJOH. 4 TAIOKES OOMEHHBIX IPOLESCCOB MEIKIY
noyBod W BoZoH. Cyas HO pHC. 2 M B 3TOM CIY4ac HMCCT MCCTO JTHHCHHAS 3aBH-
CHMOCTb HHTCHCHBHOCTH OTPBIBA YAaCTHL OT Ky0a CKOPOCTH. XOTS CrO HHTCHCHB-
HOCTB. CYAd MO IPadHKy. SHAYHTSIBHO MEHBIIS, UEM B 3allOpOroBOH oba1actH. B
CBA3H C 3THM YPABHCHHE (3) A0DKHO OBITH JOMOIHCHO 3POTHPYEMOCTBIO k; [
JAOTIOPOTOBOI 00JACTH CKOPOCTEH B (hvHKIHEH 0OpaTHOH ()VHKIHH. OIHCHIBAK)-
meH HHTETPUTBHYIO KPHBYIO PACHPEICICHHS Iy IbCALMOHHBIN 3HAUCHHH CKOpO-
CTH

W= }’Ujm {A‘l[[‘f‘]() afl Jrc,,,;"u,,)j—l +]‘,.2[l+ I()aﬂ lq.,,,f’!l,,_)j—][‘,_'_ I()b(I w2yl )j—l ‘(6)
rae A | Az — IpOIUPYMOCTH MOYBBL. BRIPKCHHAS B BHAE BECA TACTHII COPBAHHBIX
B ¢IHHHLY BPCMCHH C €IHHHIBI IVIOIMAIM H OTHECEHHOH K MOIMHOCTH MOTOKA
CIMHUYHOH TIIyOMHBL COOTBETCTBEHHO, IPH CKOPOCTH NOTOKA, CYIIECTBEHHO
MEHBIICH MOPOTOBOH BEJHYHHBL, H B O0TACTH CKOPOCTEH, OJIH3KHX K MOPOTOBBIM
HIIH TIPEBBIMIAIONMNM €€, ¢ /M. OBpaTHas )y HKIMsS MHTCIPAILHON KPHBO#H pac-
MPSICACHAA My IbCALMOHHBIX SHAYMCHHH CROPOCTH OOpamaer B 0 mepBoe crnarae-
MO€ B YPABHCHHH, KOTJd BCE IyJIbCALHOHHBIC CKOPOCTH NPEBBIIAKT MOPOTOBYIO
BCJHUUHY CKOPOCTH M OTPbIB MPOHCXOIMT 0 CYIUCCTBCHHOrO OCA0.ICHHMS CH
CLCMICHHS MCIKTY HUMM, BbI3BAHHOTO SIBJCHUAMH HC CUAPABIHUCCKOrO MPOUC-
XOKAcHUs. B (0) YpABHCHMH MOLYT MCNO.1b30BATLCH KAK CKOPOCTH HA BbICOTC
BbICTYNOB IICPOXOBATOCTH, TAK H OCPCIHCHHbBIC MO BCPTUKAJH CKOPOCTH B C.10C
CTAHAAPTHOM r1yOUHDL,
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i chupoct oo, (rfe s

Puc. 2. l'pauk 3aBHCUMOCTH HHTCHCHBHOCTH OTPbIBA “MACTHL OT kyda
CKOPOCTH Ha BbICOTC BbICTYMOB LUCPOXOBATOCTH (mouBa [Nonauur, AnaMerp arpe-
rata — 0,596 MM)

Tabauna 1. 3HaucHHs NAPAMCTPOB YPaBHCHHS (0)

MOUBA
Paccen [ | lomyrr | Yeprrosem| Cyrammox
ﬂap a .\-'IC’lpI»l }.ll/lil.\lCl]) 1OUBCHHBIX Al'PCraroB, MM
047 [1o022]20065[03596 1428 [2.719] 24 | 1.5
CK()pOlJTb H& BBICO'1'C BBICIVIIOB IICPOXOBATOC T

o, M/C 0.33 [042710,336[0.357[ 049 [0,578] 0,169 0,500
k. 30 30 45 40 18 16 150 99
Joan , MG 1500 | 850 | 1250 | 700 | 590 | 980 505 694
a 4 4 4 4 4 4 4 4

b 10 22 18 10 5 10 2 2

¢ -4 4 -4 -4 -4 -4 -4 -4
R? 0.976 0989 0,996 | 0,990 0,986 | 0,992 | 0,985 0.897
L&u«% O(;f 2419 | 174 1949 | 824 | 1638 | 786 | 767 12,99

CKopoeth 3 enoe 0 - 1 M

e MIC 0.768 To.778 To767 T0760 TO772 0758 | 0,241 0,798
Jep, MOAGE 1,5 56 | 56 | 40 | 1,3 | 81 59 39
feou M 114 | 139 [ 436 | 68 | 136 | 408 277 171
a 4 4 4 4 4 4 4 4

b 14 14 14 14 14 14 2 2

¢ -4 4 -4 -4 -4 -4

R? 0,979 10,977 10,995 [ 0991 | 0.993 0,997 0,982 0,898
Sﬁ;gfg';"" 2230 | 1937|1598 | 922 | 2358 | 1681 766 12.93




HcnosbsoBanue ypaBHCHHUs (G) 1151 AaNMPOKCHMALMH IKCNCPHMCHTASb-
HbIX AaHHbIX M.A. HcapuHra ¢ COaBTOpaMH 1a.10 ¥A0BACTBOPHTCIBLHLIC PC3Y.1b-
TAThl KAK B BADHAHTC CO CKOPOCTHMM HA BbICOTC BbICTYNOB LUCPOXOBATOCTH, TaK
H CO CKOPOCTSIMH, PHBCACHHbIMU K CTAHAaPTHOH rayOuue (tada. 1. puc. 3). Ko-
3P PULHMCHTB ACTCPMUHALHH OKA3ATHCh BbILIC BO BCex cayuasx (0,980-0,997),
yeMm  nosyucHHbic M.A. Heapunroym (Ncaring, 1991) (0,88-0,98). Xopoiuue
PC3YALTAThl ObUTH MOJYUCHbI TAK/KC M MO AMMPOKCHMALMH 3THM YPABHCHHCM
9KCNCPHMCHTOB MO Pa3MbIBY CyIHHKa (JlapHoHOB, KpacHoB: 1997) H aaHHbIX
M.C. Ky3ucuoBa u B.51. T'puropbesa (1992).

Tak KAk OTPbIB YACTHLL NOMBLI H MPYHTA MPONOPUHOHANCH KYOY CKOpO-
CTH, TO, OUCBHAHO, BCIHUMHA KOI(DPHUHMCHTOB 3POAUPYCMOCTH OY.ACT 3aBUCCTh
OT TOro, KaKkas CKOPOCTb B3Ta B KAUCCTBC apryMcHTa. He MCKIHOUCHO, 4TO H
NAPaMCTPb! B IOTHCTHUCCKUN YPABHCHHSIX Takke OyAYT 3aBUCCTb OT 3T0ro. [cii-
CTBHTCITBHO. MPH HCTIO/Ib30BAHHH CKOPOCTH B MPHIOHHOM CITOC TOTLIHHOH B | oM
BCJHYHHA 3POIHPYCMOCTH OKA3bIBACTCS 3HAUMTC/IBHO (MPHUMCPHO HA MOPATIOK)
HIIKC. YUCM B CITYYaC HMCIOJb30BAHHS CKOPOCTH HA BBICOTC BBLICTYMOB LICPONOBA-
TOCTH. T. K. TIOCJICTHSAA 3HAUHTC.IBHO MCHBLUC. YUCM CKOPOCTb B NMPHIOHHOM CT1OC
B 1 oM. [pHMCYATCIBHO TO. YTO NMPH HCMO.IB30BAHHH CKOPOCTH HA BBICOTC BbI-
CTYNOB LICPOXOBATOCTH, BCAMYHHA 3IPOIMPYCMOCTH HC ODHAPYKHMBACT CB3H C
JHAMCTPOM arpcratoB, 4To OCOOCHHO XapaKTCPHO 15 MapaMcTpa k> B TO BPCMSA
KaK MPH CKOPOCTH B C.10C CTAHIAPTHOH r1yOHHBI OHA MPOSBIACTCA OUCHB OTHCT-
auBo. B 3TOM cayuac BCAMYHHA IPOIMPYCMOCTH KAaK AN TOMOPOrOBOH. Tak H
18 3anoporoBoH OONACTH CKOPOCTCH HANXOIWTCS B IMPSIMOH 3aBHCHMOCTH OT
pa3Mcpa arperaroB, CTAraroILHX 00pascU. 4YTO COOTBCTCTBYCT COTIPOTHBJICHHIO
0o0pasloB Ha paspslB, KOTOPOE, COrIacHo JauubiM M.A. HeapuHra, mo4rH 1u-
HEHHO YMEHBIIASTCS C YBEIHUCHHEM JHAMETDA ArperaToB. OMHAKO YBEJIHYCHHE
IPOIUPYEMOCTH, OCOOCHHO CHJIBHOS IIPH MEPEX0IE OT 00pasUmoB CO CpeaHHuM (1-
1.5 MM) AMAMETPOM arperaTtoB K KpYNMHBIM (2-2,7 MM). HE COOTBETCTBYET POCTY
COIPOTHB/CHMA Ha paspble. HAMpOTHB. COMPOTUBIEHHE HA PA3PHIB CHIBHES YBE-
JAMMHBACTCA OT 00PA3LOB ¢ MEJIKHMH ATPETATAMH K CPESAHHM, 4eM OT CPSIHMX K
KpyIHbIM. He$01p1m0H 00B6M JAHHBIX HE MO3BOIACT OOBACHHTD 3TO PACNOAKIC-
HHE MEAKIY CONMPOTHBICHHEM HA PA3PBIB H 3POIUPYESMOCTBIO, C OTHOH CTOPOHBI,
H CO CPeIHHM THAMETPOM 00pasmoB. ¢ APYToH. MOKHO JHIIB MpeINOJIOKHTB,
YTO YBCIHUCHHE IPOIHPYEMOCTH C POCTOM Pa3Mepa ATPETATOB CBA3ZAHO KAK C
YMCHBIICHHEM CHJ CHCIUICHHS MEAKIY HHMH B IIEPECUETe Ha CAMHHIY ILIOMATH
KOHTAKTOB, TAK H C POCTOM FHIPOIWHAMHUCCKOrO BO3ACHCTBHS HA HUX,

BennunHa ko2(p(PHLMCHTA A TAKIKC HC OOHApYIKUBACT CBSI3U C AHAMCT-
POM arperatoB NPH HCNOJb30BAHHH CKOPOCTH HA BbICOTC BbICTYIOB LUCPOXOBA-
TocTH. [TpH 3TOM OHa KOJCOACTCS B 3HAUHTCIbHBIX Apcaciax (ot 10 no 22). B
CJIYHAC HCMOJb30BAHMUS CKOPOCTH B C10C CTAHAAPTHOH r1yOuHBI KO QHULMCHT A
H3MCHSICTCS B CTOJIb Y3KOM AMAIA30HC, UTO MOCT ObITh IPHHAT MOCTOMHHbIM
415 BCex oOpasuoB 6¢3 CKOIbKO-HUOV.1b 3AMCTHOrO BIMSIHMSL HA KO3(ULHUCHT
AcTcpMUHALMH. Takum oOpasoM, HCMOIL30BAHHC CKOPOCTH B CJIOC CTAHAAPTHOH
Iy OHHBL TS PACUCTA HHTCHCHBHOCTH OTPbIBA YACTHIL M arpcraToB MOYBbI HMCCT
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PAA OUCBHIHBIN MPCHUMYLICCTB B CPABHCHUH CO CKOPOCTBIO HA BbICOTC BbICTYNOB
LICPONOBATOCTH. BO3MOMHO, MPCHMYILCCTBO MCMOJbL3OBAHUS CKOPOCTH B C.I0C
CTAHIAPTHOUM CAYGHHBI NCPCA CKOPOCTHIO HA BbICOTC BLICTYTOB LICPOXOBATOCTH
BbI3BAHO MOMPCLUHOCTAMM CC OMPCICICHHSI. B paMkax CTaTbH 24aTh HCUCPMbI-
BAOIHIT OTBCT HA BOMPOC, B PC3VJABTATC UCTO CHIbI CUCTLICHHA B MOYBCHHBIX
oB0pasuax, H3HAUAABHO Ha 3 MOPSIKA NPCBOCXOTILUKC CHAY BO3ACHCTBUSI MOTOKA
HA JI0KC, YMCHBILAKOTCH HACTOBLKO, YTO HAUMHHAIOT HHTCHCHBHO DPA3MbIBATHCS,
HC TIPCACTABMICTCSE BO3MOKHBIM, MOKHO MPCINONOAKNTD, UTO 3TO 00YCAOBICHO
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Puc. 3. PacuctHast 1 (l)ZlK’l‘ldlIClSKEISI HUHTCHCHBHOCTH Pa3MbIBA 1IOUB PA3HOI'O THILL
>

I Paccen; 2 Tondunc; 3 cyanunok; 4 wepunoszeat.

AsyMs (pakropavu. IIepBBIH, KAK YNOMMHAIOCH BBIME, CBA3AH ¢ OCIAONCHHEM
CHJ CUCILICHHA B Pe3yIbTaTe PACKIMHMBAMOIICTO BIMIHHA BOJHOH IUICHKH IPH
3ATONMCHHH MOBSPXHOCTH HOYBBI BOJIOM. Kak cneqyer w3 MpUBEICHHBIN JAHHBIX,
3TOT (pAKTOp B TONHOH Mepe CKa3bBACTCA IPH CKOPOCTAX NOTOKA HAMHOTO
MEHBIIHX. Ye€M MOPOTOBAs BEIHMMHA, H MOKET IPHBSCTH NOYTH K NOJHOM yTpaTte
CHJl CUCINCHHA MEKIY ArPETATAMH IIPH IMMTEIBHOM HAXOKICHHH HX B HEINO-
CPEICTBCHHOM KOHTAKTE C BOIOH, UTO MOMKET HMETh MECTO JHIOb NPH MCSIICH-
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HOM pa3MblBC 00pasua. [1pH CKOPOCTSX MOTOKA BLILIC MOPOrOBOH BCIHYHHBLI PC-
LIAIOLLY IO PO.1b, BCPOSATHO, NPHOOPCTACT BTOPOil (pakTOp — BUOpaLUst arpcratoB
104 BO3ACHCTBHCM NCPCMCHHOMN MO BCIMUHHC, A BO3MOKHO H MO HATIPABJICHMIO,
HArpys3KkH, OKA3bIBACMOi NMOTOKOM HA ArpcraThl M “acTHUbI BLICTY MAKOLLKC 34
TIPCAC/Ib! JAMHHAPHOIO NOACJIOS.

BusyanbHbic HaOaOACHHS MOKA3BIBAIOT, YTO CPbIBY MHOTHX arpcratos
TPCALICCTBYCT 0OPA30BAHUC 3a30pa MCAKTY HHMH M OCTAIbHOH Maccolf u 6oace
MJIH MCHCC JJIHTCJIbHBIH MPOMCIKYTOK BPCMCHH ¢ BuOpauucii. BosmoskHo, arpe-
raThl, CPbIBACMbBIC NOTOKOM OC3 MPCABAPUTCABHOrO 00PA3OBAHHA 3a30Pa, TAIOKC
BHODHPYIOT, YTO MPHBOJAMT K YCTAJOCTHOMY HAPYLICHHI) CBS3H arperara ¢ oc-
TaNbHOH NOUBCHHOH MJM rpyHTOBOH Maccol. CoriacHo uccacaosaHusiv LLE.
Mupuxy.aasbt (1957) yCTa10CTHASE MPOUHOCTL HA PA3PbIB CBSI3HBIX [PYHTOB CO-
cTaBICT 22% OT CTAaTUUCCKOH NMPCACAbHOH HACPY3KH, HO TAKOIQ CHHIKCHHUS
NPOYHOCTH SIBHO HCAOCTATOYHO. TAK KAK COHPOTHB.ICHHC HA Pa3pbiB HA TPH MO-
psaka 60.bLIC, YCM CHJIA BO3ACHCTBHSI HOTOKA HA AHO. Bo3moXKHO. uTO YCTano-
CTHas HPOYHOCTb HOUBBI HOJ BOAOH CHHXKACTCSI HOJ BNHSHHCM AHHAMMUCCKOH
HArPy3KH B TAKHX MPCACTAX. YTO MPHOIHKACTCA MO BCTHYHHC K HArpy3Kkam. oka-
3bIBACMBIM BOJHBIM HOTOKOM Ha YacTHLI [PYHTA M HOYBCHHBIC arperaTel. He
HCKITFOUCHO TAKKC. UTO (PH3IKOJIOHIHBIC HPOLCCChI, MPOTCKAMOLLHC B MOYBC HOJ
CTOCM BOJBI. TAKKC MPHBOJAT K OCMA0ICHHIO CHJI CLICTUICHHST MCKIY 4acTHLUAM H
arpcraTamH.

B nrobom ciyuac To 0OCTOATCIILCTBO. UTO B 3anoporoBoH 00.1acTH HH-
TCHCHBHOCTH OTPBIBA YACTHLl HPOMOPLHOHA.TbHA KyOY CKOPOCTH HOTOKA. CBHIC-
TCNBCTBYCT O TOM. YTO NOJABITIHOIMASL YACTh IMyIbCAUMH CKOPOCTH CIOCOOHA
TIPOM3BOAMTE OTPBIB YACTHII CBA3HOIO TPYHTA HJIM NOYBHL. B NPOTHBHOM CIv4ae
HC JODKHA HMETh MECTO NpAMAd 3dBHCHMOCTD MCKIY HHTCHCHBHOCTBEO OTpBIBA
YACTHI B KyOOM CKOPOCTH B OOJACTH. TAC CKOPOCTh i OTBEUYACT YC.IOBHIO
u/1,21.6. ITO NOITBEP/KIACTCA PE3VIIBTATAME PA3MBIBA OOPABIOB JICCCOBHIHOTO
TIOKPOBHOTO CYTJIHHKA IPH CROPOCTAX. NMPEBOCNOIAIIHN B HECKOJBKO pd3 TMOPO-
roBy0 BenHuuHy. IlpeacraBncare MLA. HeapHHTa O TOM, YTO OTpPBIB YACTHIL
TIPOM3BOAAT JIMIIB MAKCHMUTBHBIC N0 BEIIHYHHE ITyIbCAMHOHHBIC SHAYCHHA Kaca-
TENBHOTO HANPKCHHA. €CIH OHHM TNPHXOIATCA HA TOYKH. IO DACIOIATANOTCA
YACTHIBI ¢ MHHHMAIbHBIM CHCIICHHEM. CIPABCIUTHBO JIHINb 411 JONOPOTOBOH H
OK0.10II0POroBOH 00/1aCTEH CKOPOCTH. MeEKTy TEM ABE KpaHHHE NMPABBIC TOYKH
TIOYTH BO BCEX CEPHAX €TI0 IKCTIIEPHMEHTA OTHOCATCA CKOPEE K OOMIACTH NPAMOH
JABECHMOCTH HHTCHCHBHOCTH OTPBIBA YACTHI OT KyDa CKOpoCTH (PHC. 2).

W3 cTpyKTYpBI ypaBHEHHA (6) CICOYET, UTO MOPOTOBAA CKOPOCTH SBIA-
CTCSL OAHMM M3 CrO BAsKHCHLUMX apryMcHToB, OHa onpeac/sicT 061acTh Mepexoaa
OT MC/JICHHOIO PA3MbIBA K ObICTPOMY, 2 BMCCTC C PACMPCACICHHAMH MyJIbCaUMH
CKOPOCTU W COMPOTHBJICHHS YACTHLL OTPLIBY W Qopmy 3TOro nepexoda. OvHKUMsL
COOTBCTCTBY LA YPABHCHHIO (), B 00.14CTH OKO.IOMOPOTOBBIX 3HAUCHHH CKO-
pocTH HvceT neperdf. OnpeicicHHe aGCUMCChl TOUKH MCPCTHOA — OTCpaLHst
BMO.IHC ONPCIACICHHASL B MATCMATHUCCKOM OTHOLUCHHM (TOUKC MCpceruda cooT-
BCTCTBYCT NCPBAsL, HC PaBHAs (), UCTHASI MPOM3BOAHAS ). YPABHCHUC 1131 PACUCTA
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CKOPOCTH #,, (B HAIIEM CJIY4AC — 3TO TPEThA IIPOH3BOIHAL OT MPOH3BSICHHUS JBYX
JOTHCTHYECKHX (PYHKIMH B 3aBHCHMOCTH (6), COOTBETCTBYIOMEH TOUYKE HEperuba
HMeEET BH
U, Uof ! -1binl0), (7

I7ie i, HOPOTOBAS CKOPOCTb. M/C. b — mapAMETpP BTOPOH MOTHCTUUCCKOH KPHBOH
B YPABHCHHHM (0). KOTOPBIH 3ABHCHT OT BCIWMHHBI JHCHEPCHH COHPOTHBICHMA
YACTHI H arperaros OTpsIBY. H3 ypaBHEHHA MOKHO OHPEIEIUTH BEIMYHHY HOPO-
TOBOM CKOpOCTH. 1 3TOTO HATO HMETh 3HAYECHHE KOA(pHIHEHTa b. a Takke
BETHYHHY CKOPOCTH, COOTBSTCTBYIOIIEH TOUKe Heperuda (yHkuuu (6). Koapdpu-
LPEHT /) B MPHHIHIIE MOKET OBITh BEIMHCICH IO PEe3YJIBTATAM H3IMEPEHHUI COHpO-
THBICHHA YACTHL H ATPEraToB HA OTPHIB. OJHAKO TAKHE JAHHBIC B JIMTEPATYPE
OTCYTCTBYIOT, METOJIHKA OHpEICTICHHS CONPOTHBICHHS ATPEraroB HA OTPHIB HE
pa3paborana. CKOPOCTh, COOTBETCTBYIOIIAS TOYKE HEPEruda (pyHKUHH (6), MO-
JKET OBITh ONPEIEICHA BH3VAIBHO MO Ipa()HKy 3aBHCHMOCTH CMBEIBA OT Ky0a CKoO-
POCTH HOTOKA. €CIH HMETh JOCTATOYHOC YHCIO IKCICPHMEHTANBHBIX TOYEK. HO
TOraa 00beM paboT Mo HCHBITAHHIO 00pa3LIOB HA PA3MBIB CYILIECTBCHHO BO3DAC-
1eT. [ToaToMy mpeaIaraeTcsa rpaHISCKHE CHOCOO HAXOMKICHHA OKONIOHOPOTOBOH
00JaCTH I KCHEPHMEHTAIBHBIX JAHHBIX 00 HHTCHCHBHOCTH CMbIBA B BHIC
(pyuruma kyOa cpeaHeH CKOpocTH (pHC. 4). Torma moporoBas CKOPOCTb MOJKET
OBITH BEMHCICHA Kak g~ [0.5(c + d)]'”. 3mavcHns ¢ u d OcpyTCa MO TpaHKy.
TaxuM 00pasoM, OBUIM ONPEACICHBI 3HAYMCHHA MOPOTOBBIX CKOPOCTCH. NpHBE-
JEHHBIX B TaOmuuge 1.

Puc. 4. CxeMa olpe et HapaMeIpoB ¢ U d yist pacieta Hoporokoi CKopocty.
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YPpaBHCHHSA TPAHCHOPTA HAHOCOB MC.TROBOJHBIMH HOTORAMH

OCHOBHbIC NOJOKCHHS THAPOPH3HUCCKON MOACIH SPO3HU MOTYT ObITh
MCNOb30BAHbBL 1L ONUCAHHS TPAHCNOPTA HAHOCOB, JICHCTBHTCIIBLHO, OTPbIB ac-
THLUB! CBA3ZHOMO FPYHTA H 3AXBAT YACTHLUBI PHIXJION0 MATCPHAIA BOIHbIM NOTOKOM
no (HU3HUCCKOH CYTH HC pasanuaroTcs. B ofoux cayuasx moTok Npou:3BOIMT pa-
60Ty MO CPbIBY 4ACTHLbI H NPHAAHHIO CH CKOPOCTH, OJIH3KOI K CKOPOCTH NOTOKA
B NPHAOHHOH 00MacTH. Pasnnuuc 3akatouactcs JHIWbL B 3aTpaTax 3Hcpruu. Ha
OTPbIB YACTHUbI CBA3HONO IPYHTA TPCOVCTCH 3aTPATHTL 3HAUMTC/ILHO $o0abuiC
OHCPIHH, UYCM HA 3AXBAT MACTHLbI PLIXJIOMO MATCPHANA, TAK KaK B TMOCJCIHCM
CJIY4AC 3HCPrHsL 3aTPAuHBACTCS HA MOABCM HACTHLL! H NPHIAHHC CH CKOPOCTH, a
B MCPBOM CJIV4AC HCOOXOMMA JONOJHHTC/IbHAS 3aTPAaTa 3HCPrHH HA NPCoaoJIc-
HUC CHIbI cucnacHus. [1o3ToMy Nepsblif MOCTY.1AT AP0 (H3IHUMCCKOro M0N0 A K
OMHCAHHIO IPO3HH, COMJTACHO KOTOPOMY 3PO3Hsi CCTb paboTa BOAHONO MOTOKA,
NPHIOKHUM H K TPAHCMOPTY HAHOCOB. Belyc.10BHO, BTOPOH nocrynar. B COOTBCT-
CTBHH C KOTOPbIM OTPbIB YacTHL NMPOH3BOIAT TC CTPYH NOTOKA, CKOPOCTb KOTO-
PBIX BBILIC NMOPOroBOH BCIHYHHBL, TAKKC CNIPABCANHB B OTHOLUCHHH TPaHCIOpTa
HAHOCOB. [ICHCTBHTCIBHO. 3aXBaT YACTHUbBI BO3MOMXCH JIHLIb B TOM CJIYYAC. CCIH
CKOPOCTb TCUCHHS B HCIIOCPCICTBCHHOH ONH3OCTH K YAaCTHLC MPCBBLICHT HOPOTo-
BYKO BCIHUHHY. OIHAKO UCTBCPTbIH NMOCTYJIAT HCHPHIIOXKHM K TPAHCIOPTY HAHO-
coB. Ero cncaycr 3aMCHHTE Ha APYroH. COrJacHO KOTOPOMY. MPH OTCYTCTBHH
HAHOCOB W HACBHILUCHHH NMOTOKA HAHOCAMH J0 BCIHUHHBI, COOTBCTCTBY FOLUCH Cro
NOJIHOH TPAHCHOPTHPYKOLICH CNOCOOHOCTH. KOJHUCCTBO HAHOCOB. OCETAROIIHN
HA JHO. PABHO KOJIHUCCTBY HAHOCOB 3aXBATBLIBACMBIN CO JHA. JTO OMPCICICHHC
BNCpBbIC ObLT1O chopmyaupoBano JiHwTciHHoM (Einsticin, 1942).

PaccMOTpHM CeICTBHA, BRITCKAOIHE H3 MOCJNEIHETO MOCTY. 1aTa. Ode-
BHAHO, NMOTOK MOJKCT HAOpATh KOJNHYECTBO HAHOCOB. COOTBETCTBYIOIIEE €TO
TPAHCTIOPTHPYKOIICH CMOCOOHOCTH HA PACCTOSHHH, PABHOM MAKCHMAJIBHOH A1H-
HE TPACKTOPHH TPAHCIOPTHPYCMBIN YAaCTHI. Pa300beM pacCToAHHE, HA KOTOPOM
MOTOK HACBHIAETCA HAHOCAMH 10 MOTHOH TPAHCHOPTHPYROIIECH CMIOCOOHOCTH, HA
MHOKECTBO J.16MEHTAPHBIX OTPE3KOB H MOMBITASMCA MOIYMHTH BBIDLKCHHE LA
KOJIHYECTBA HAHOCOB, TPAHCHOPTHPYEMBIX NOTOKOM. [Iycte 7, 3 1 O — KOAH9ECT-
BO HAHOCOB, MEPCHOCHMBIX MOTOKOM HAI 3.1EMECHTAPHBIM OTPE3KOM, 3aXBAYCH-
HEIM MOTOKOM HA 31€MEHTAPHOM OTPE3KE H OCEBIUHX HA HEM, COOTBETCTBEHHO, A
k — 10N HAHOCOB. OCCBIIHX HA OTPE3KE. OT TPAHCHMOPTHPYeMO# Macchl. Ecm
NPHHSITh, UTO HAHOCKL, 3ANBAUCHHBIC HA OTPC3KC HC OCCAOT HA HCM, YTO BIOJIHC
JOMYCTHMO BBHIY €I0 MAIBIX PA3MEPOB, TOTIA HA MEPBOM OTPE3KE MOTOKOM Oy-
JCT 3aXBAatICHO 3 HAHOCOB, OCSLICT Ha HeM (07 = () W Oy ACT NCPCHCCCHO UCPS3 HCro
1) 3. Ha sropom oTpeske OyacM HMCTb

O 3k1, 313-3k 3 3I-k 3}11(1-k):
HaQ TPCTbCM OTPC3KC

Os 311k 3 3]0 (1-k)-3111(1-k)] k
SNk -k 3 1=k (-
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HA UCTBCPTOM OTPC3KC
Oy 31V -k (1-kF [k
T4 3 310 (-k) VIR 3100k (1 K Ik
ST -k (=R -k 3T -k 1= k) (- kP

,’:[J'lﬂ N-ro OTPC3KA MOKHO 3AMNHCATDH BBIPAXKCHHC ATH KOTHYCCTBA HAHO-
COB. MPOHOCHMBIX HAJ HHM B BHIC

Tw= 301+ (1-k)~(1- ki —(1- k)*+...—(1- k"]

CyMMa 4ICHOB B KBAIDATHBIX CKOOKAX HMEET TpeieN, paBHBIA k7 | m
TOTJd BBIDKCHHE A1 HAHOCOB. MEPCHOCHMBIX YEPE3 MBI OTPE3OK HA pac-
CTOSIHHH OT HAYANA 3aXBATA HAHOCOB NPEBHINANOIICM INPEICIBHYIO J1JTPHOCTH
TPACKTOPHH YACTHIBL 3AHIICTCA B BUTE

T, 3k ®)

Taxnv 00pa3oM. H3 NMOCNCIHCIO NMOCTYNATA CICAYCT. UTO TPAHCNOPTH-
pyrouas cnocobHOCTL MOTOKA MPONOPLUHOHA.TbHA HHTCHCHBHOCTH 3axBaTa uac-
THU HAHOCOB H OOPATHO MPONOPUHOHA.IbHA HHTCHCHBHOCTH MX occaawus. [Mo-
CKOJBKY 3aXBaT YACTHLl PBIX.TOIO MAaTCPHAIA H OTPLIB YACTHLL CBA3HBIX MPYHTOB
HMCIOT OJHY H Ty KC FMIPOYM3IHUCCKYIO MPHPOIY. TO. OUCBHIHO. MOYKHO HC-
NOTb30BaTh YPABHCHHC, MOJTYYCHHOC TCOPCTHUYCCKHM MYTCM ISl OTPBIBA YACTHLL
CBSIZHOTO MPYHTA H MOATBCPIKICHHOC 3KCTIICPHMCHTANILHO, JJISl ONTHCAHHA 3axBaTa
YACTHL PBIXJIOrO MaTCpHaNa W, KaK CICAYCT W3 YPaBHCHHS (8). s OMHCAHHMA
TPAHCMOPTHPYFOLICH CocoOHOCTH moToka. [locncansas MOKCT ObITH 3anMHCaHa B
BHIC

q, =/"1'7’”5/]+ [()ufl—u.-'uu J/ ?/]+ 1().‘7{]—145‘14; VJ/ I’ )

rac ¢, — YACTbHBIH (Ha CIMHHLY LIHPHHBI MOTOKA) PACXO0J HAHOCOB, # — CKOPOCTb
MOTOKA; Y — OOBCMHbIH BCC BOABL; ¥y NOPOroBas CKOPOCTb; k7 — KOIQPUUUCHT
TPAHCNIOPTA, 3ABUCMIIHEH OT 3aTPAT IHCPrHH MOTOKA HA 3AXBAT YACTHL HAHOCOB H
NPHAAHHC HM CKOPOCTH, ONMH3KOH K CKOPOCTH MOTOKA, @ TAK/KC OT CKOPOCTH OCC-
JAHHS, @ H b — KOIPPHUKCHTBL, 3ABHCSILIAC OT AHANA30HA Paz0dpoca My TbCaUH-
OHHBIX 3HAYCHHH CKOPOCTH M CH.I CONPOTHBICHHS YACTHI[ 3axBaTy NOTOKOM.
COOTBCTCTBCHHO.

Tax Kak, B CKITOHOBbIX MOTOKAX MOIYT HMCTb MCCTO BCC (DOPMBI JABHIKC-
HHsI HAHOCOB — MCPCMCLICHHC MYTCM BJCUCHHS. CANbTALHH H BO B3BCIUCHHOM
COCTOSIHHH. JKC.JAaTCITLHO HMCTb OOLICC VPABHCHHC ANISI BCCX (DOPM ABHIKCHHUS
HanocoB. OHO 3anHLICTCS B BHAC!

Q= }4!3{/\’:”/[ + 100[1 Wy, ) /—l/[+ ]{)b,_r'l u?.“rif,) /—]/]+ 10 atd #u,.) /—1 +
ky'g!l"" ’,05:{'1 U, )j J!’,+ l()h!ﬂ u".f’r;,;:, j_/ I[l +10 afl wi,, )j 1 +
]\,7_3[] +]0a_('l—wi403 _)] I/—]_,’_]Oh_,{l—u‘:k{;, )] i! (10)



£ac Ky Kyo, Kz — KOIDPUUHACHT TPAHCIOPTA HAHOCOB NMYTCM BJICUCHUSI, CA1bTa-
UHH H B3BCLIUHBAHHS, COOTBCTCTBCHHO, #,;. ty2 Uy3 — IOPOTOBLIC 3HAYUCHHS CKOPO-
CTH A1 BJICUCHHS, CANbTALMH M B3BCLUMBAHHS, COOTBCTCTBCHHO, A, b2, b3, — KO-
3()UUUCHTbI PACNPCACACHHS I35 CHAbI CONMPOTHBICHHUS OTPbIBY YACTHL, MPH
ABHKCHHH BJICHUICHHCM, CZ’lJ'leZ!U,HCﬁ H B3BCIUHBAHHCM, COOTBCTCTBCHHO,

Hexoast u3 ypaBHCHHI HCPA3PLIBHOCTH A/l MIOCKOrO NOTOKA H ¥ PABHC-
Hust LIC3H, MOLWHOCTb MOTOKA MOMKCT ObITb BbIPAKCHA UCPC3 VKIOH, PACX0A BO-
Abl, 8 TAKIKC KACATCLHOC HATIPSKCHUC KAK

e’ o pggl o« pg (1

rAC 2 — NAOTHOCTb BOAbL, g — VCKOPCHHC CUbI TSKCCTH; ¢ — ¥ACIbHbIH (HA cau-
HHIlY WUMPHHBI NOTOKA) PACXO BOAbL; / — VKIOH, 7— KACATCAbHOC HAMPSIZKCHUC,
C yuctom cooTHowcHuUst (11) vaCAbHbIH PACX0,1 HAHOCOB

guxcql ', (12)

YpaBHcHHs (10) HC TIPOTHBOPCUMT ¥PABHCHHIO TPAHCTOPTA HAHOCOB
P.A. Barnoabaa (Bagnold, 1960), HCXOASICTO W3 TMONOMKCHUSE O TOM, YTO TPaHC-
NOPTHPYIOILAS CHOCODHOCTb CCTh ()Y HKUMSI MOIIHOCTH HOTOKA. OHAKO. PC3viib-
TaThl 3KCNICPHMCHTATBHBIN HCCJICIOBAHHI NOKA3bIBAKOT, UTO CCIIH TPAHCHOPTH-
pYIOLIYH CHOCODHOCTb TMPCACTABHTH B BHIC (DYHKUMH CPCAHCH CKOPOCTH HIH
KACaTC/ABHOI0 HAHPSKCHHA, TO BO MHOTHX CIVUAsIX MOKA3aTCAH CTCTCHH OyIyT
OTTHYATLCA OT 3HAUCHHMH, MPHUBCICHHBIX BbiLIC. TaKk HANPHMCP. B IKCHCPHMCHTAX
C MOHOBCPHHCTBIM TMCCKOM 3HAYCHHC NOKA3aTCIIsl CTCIICHH NPH CKOPOCTH MOMKCT
Jocturate 30 (Apxanrciasckui. 1974). B A. Kpamep u JIL A, Meficp (Kramner,
Mecicr, 1969), yCTAaHOBHAH. YTO CCIIH MPCICTABHTH TPAHCHOPTHPY KOLUY KO CNOCO0-
HOCTb NOTOKA B BHAC CTCNICHHOH (DVHKUHWH MOILHOCTH NOTOKA. TO NOKAa3aTc.Tb
CTCIICHH MOKCT H3MCHATBCA OT 1 30 4. AHAJTOPHUHBIC PC3YJbTATHI MOJYYAKOTCH,
CCAM 3aXBaT 4YaCTHIL PacCMaTPHBATH KAK CTCNCHHYKO (JYHKLHKO KacaTClIbHOIO
HANPSDKCHHA. 3HAYCHHS TOKA3ATEI CTENCHH IPH 3TOM OVIYT OTIHYATECS OT
BC/JAHYMHBI, MPHBCICHHOH B (12) KAk B OOTBPIIVIO, TAK H B MCHBINYIO CTOPOHY
(Kemper et al, 1985). 310 mpoTHBOpEUME CHAMACTCS YPABHCHHAMH JIOTHCTHMIC-
CKHMX KPHBBIX B 3aBHCHMOCTH (10).

KpuBbIe. MOCTPOCHHBIC ¢ HCMOIb30BAHHCM YPaBHCHHA (10) ¢ J0THCTH-
YECKHMH KPHBBIMH H 0¢3 HHX MOKABHIBAOT, YTO PACHPEICNCHHEC CONPOTHBICHHA
YACTHI| 3AXBATY H IY.1bCAUMSI CKOPOCTH OKA3HIBACT 00.1BINOE BAMAHHE HA 3dBH-
CHMOCTD MEKIY 3AaXBATOM YACTHI H CPSIHCH CKOPOCTBIO MOTOKA B OKOJIOIOPO-
roBOM 00saCTH (PHC. 1): 3I6Ch 3aXBAT YACTHI HAHOCOB C POCTOM CKOPOCTH MOTO-
K4 CHAYA1d IMPOHCXOAMT MEAICHHO. d 3ATEM CKAUKOOOPA3HO yBEAHYHBACTCA. EC-
TH JKCICPHMCHTATBHBIC JAHHBIE MO TPAHCHOPTY HAHOCOB B MHTCPBAJIC CKOpO-
CTCH. BKIOYANOINEH OKOJOMOPOTOBYIO 001aCcTh 00padoTATh CTATHCTHYCCKHM
MCTOIOM, TO MOKA3ATC/b MPH CKOPOCTH NOTOKA OYICT M3MCHATBCH B LUMPOKHX
mpcacaax, NPHHUMASL 3HAUCHHUS! KAK MCHBILC 3, TAK H HaMHOro 6oJbiuc 3. M3 puc.
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1 cacayCT, MTO NPU WU3MCHCHHMH CKOPOCTH B aWanasoHc ot 0.87u, a0 1,12u, 3a-
XBaT HaCTUL, NOTOKOM Oy.ACT NPONOPLHOHAICH CKOPOCTH NOTOKA B CTCACHH, 3HA-
YUTC/bHO 00.1bLICH 3.

Taxum 00pasom, ypaBHcHHC (10) OOBACHACT M3MCHCHMC NOKAATC/I
CTCMCHH MPH APrYMCHTAX B YPABHCHUH TPAHCNOPTA HAHOCOB.

Jt noATBCPAACHUSL 3THX BbIBOA0OB ObLIM BbIMOJIHCHbI CACLMAIbHbLIC
HCCICAOBAHHS B FHAPABIHYCCKOM JIOTKC MPH LHPOKOM JHANA30HC YKIOHOB — OT
0.5 % 10 32%. OGwas A1MHA JOTKA — 5 MCTPOB, padouast — 4,2 M; LIMPHHA JIOTKA
— 0.2 M, rayOuHa — 0,15 M. [TpH NOMOLUM ABYX BKJIAILILICH LUIMPHHA TOTKA B pa-
Doucit UacTH MOKCT ObiTh COkpalicHa 10 0.10 M. B rojoBHOU 4acTH J10TKa pac-
MOJIOMCHO ¥CTPOMCTBO 1Sl BbiNyCka BOAbl, Ha BbIXOAC LuMpUHA Bbinycka — 0,2,
TomuuHa cTpyH peryaupycrcst B npeacnax ot 0 10 30 mM. HenocpcacTBCHHO K
BbINYCKY MPHMBIKACT OTPC30K AHA C MOBBILICHHCM., KOTOPOC HPCAHAZHAYCHO 115
0DCCICUCHHS MOBBILICHHOH B CPABHCHHH C OCTA.TbHOH ACTbIO JIOTKA CKOPOCTH B
30HC, KYJAa HOAACTCA MCCOK W3 mUTaTcis. 18 3TOH »C LCITH 1UC/Ib BOJOBbIMYCKA
B KQ)KA0H CCPHHM OMNbITOB PCry/IHPOBAIACH TAKHM ODpa30M, UTOObI CC CCUCHHC
ObIIO MCHbIIC, YCM KHBOC CCUCHHC MOTOKA B paboucii uactH notka. [lurarcib
JOTKA YCTPOCH HA MPHHUMIC NCCUAHBIX 4AcOB — NMCCOK CBOOOIHO BBICHINACTCS H3
OyHKCpa 4YCPC3 LIC/b. IIHPHHA KOTOPOH BI0.Tb TOTKA MOMCT H3MCHSATLCS B NPC-
acnax ot ) 10 0.2 M. a B MTONCPCUHOM HAMPABJICHHH PABHA LUHPHHC NOTKA (0.2 M).
B 10HHOH yacTH OyHKCpa HMCKOTCS ABC NMOABHIKHBIC THA(DPArMbl: BCPXHS MpCa-
HA3HAYCHA 1.1 YCTAHOBKH HCOOXOIHMOIO PacNoJa MCCKA, HHUKHSI — Q15 MyCKA H
OCTAHOBKH PaboThl MHTATEIA. [IHTATENE OBLT MPEIBAPUTEIBHO OTTAPHPOBAH IT4
PasaHYHbIX (PpaKUH# MCCKA. UTO MO3BOJIHIO MCPCI HAYATOM SKCICPHUMCHTA yC-
TAHOBHTH HCOOXOOMMEIH paCN0d MECKa. 14 MpHIAHHA THY JOTKA aJCKBATHOMH
pasMepy MECYAHBIX CPEH MEPOXOBATOCTH HA HETO YKJIAABIBANACH MOJIOCA TKAHH,
3AKPEMICHHAA MCIKHMH TBO3IAMH. ¢ HAKICCHHBIM Hd HEE NMECKOM COOTBETCT-
ByIOIIEH (pparmud, u. JIOTOK ObLT TAKKS MPEIBAPHICIFHO OTTAPUPOBAH .14 TO-
Iy4CHHA PACXOA0B MPH MOCTOSHHOM I TyOHHC MOTOKOB B JHANA30HC YKIOHOB OT
0.5 30 32 %. Hccaea0BaHHA MPOBOJH.TACH MPH ITyOHHAX MOTOKA 1.2 3. 1 4 cM.
Pacxoa Bodpl onpeae1A.1Ca 0OBCMHEBDM CIIOCOOOM, MPOOBI HA COACPIKAHHAC HAHO-
COB OTOHPAIHCH B TPEXKPATHOH MOBTOPHOCTH. [Toma4a mecka M3 MHTATEIA PEry-
JHPOBA1ACHE TAKHM O0pa3oM, 4TOObI B OOTACTH COLIEHCHHA OCHOBHOI 4acTH
JOTKA C OTPC3KOM C MOBLIIICHHBIM YKIOHOM HMCJa MCCTO HCOOJbILAS AKKYMY-
TAOHA HAHOCOB, YTO CBHICTCABCTBOBUIO 00 OTCYTCTBHH IS(DHLIHTA HAHOCOB B
padodcH 4YACTH JOTKA. BEL1a HCCI6I0BAHA TPAHCHOPTHPYKOIIAA CHOCOOHOCTH
NMOTOKOB NPUMCIMTC/ALHO Kk ABYM (pakuusim necka — 0,5-1 u 1-1.5 mm (Tada. 2).
[Tpu 60abIIKUX YKAOHAN M [AYOHHAX 1-2 CM ObLIM MOJYUCHBI QUCHb BbICOKMC
KOTLCATPALHHM MAHOCOB, AOCTHrABILHC 2,1-2.3 Kr MCCKa Ha JUTP BOAbL. YPOBCHb
BO/bl TMPH 3TOM MOBLILAICH APHOMH3HTCILIO APONOPUHONAILHO OOBCMHOMY
COOTHOLUCHHEQ BOAbL H HATIOCOB, YTO MOATBCPICIACTCS H3IMCPCHHCM NOBCPXHOCT-
HOM CKOPOCTH MOMJABKAMH: CKOPOCTb OKA3aIaCh OJWUMAKOBOH AJsI NMOTOKOB C
YUCTOH BOJOH U HACLILLCITHOH MAHOCAMH.

21



Tabdanua 2 Pe3yIsTaTh HCCNIETOBAHHS TPAHCTIOPTHPYIOIIEH CIIOCOOHOCTH MOTOKOB 10 2-M (DPaKIHAM Necka
0.5-1.0 MM H 1.0-1.5 MM

VKIOH, | r1vOHHA | pacxod. | pacxol | vkIoH. | ravOHHA | pacxod, | pacxox | vwioH. | rnvOuHa | pacxox, | pacxon
% [OTOKA, e HAHOCOB, % HOTOKA. a/c HAHOCOB. % HOTOKA. e HAHOCOB,
cM Kr/c/M cM KI/C/M cM Kr/c/M
1 2 3 4 5 6 7 8 9 10 11 12
Opaxumg 0,5 - 1,0 av
2,08 1 0.62 0,0072 2.08 2 2,29 0,104 4,16 3 4.7 0,177
4.16 1 0.93 0.038 4.16 2 2,92 0,384 6,24 3 5.87 0.42
6.24 1 1.22 0.148 6.24 2 3.27 0.575 7.89 3 6.2 0.75
10,36 1 1.58 0.325 10,36 2 43 0,929 10.36 3 6,81 1.32
124 1 1.72 0.376 14.43 2 522 1.33 12.4 3 7.74 2.097
14.43 1 1.81 0.866 16,44 2 5.39 3.33 14,43 3 8.38 3.31
18,43 1 2.07 1.66 18,43 2 5.9 4.13 0,21 4 2.2 0.0042
22.34 1 2.33 2,21 20.4 2 6.3 521 0,42 4 2.8 0.0125
26.14 1 2.46 2.44 22.34 2 6.44 5.18 0.83 4 3.83 0.019
29.83 1 2.62 2.88 24.25 2 6.35 5.96 2.08 4 308 0.064
33.38 1 2,77 4.07 26,14 2 6.87 7.04 4.16 4 6.77 0,314
35.11 1 2.87 6.24 28 2 7.16 10.14 6.24 4 7.79 0.561
31,62 1 2.68 4,65 29.83 2 7.25 11,93 7.89 4 8,53 1.19
0.83 1 0456 |0.00048 | 042 3 1.83 00118 10.36 4 93 1.84
0,83 2 1.44 0.137 0.83 3 2.5 0,185 12,4 4 10.66 3.02
0,83 2 1.44 0.147 2.08 3 33 0,048

22




[Mpo.o.kenne rad. 1 2

1 2 3 4 5 | 6 | 7 | 8 9 w | n | B
Opakuma 1,0 - 1,3 mm
2.08 ] 0.61 | 00106 [ 083 2 1.57 0,015 2,08 3 33 0,062
2.14 ] 2.4 3.65 2.08 2 2,06 0,054 4,16 3 4,62 0.172
4.16 1 0.99 0.052 4.16 2 3.05 0.215 6.24 3 5.68 0.354
6.24 1 1245 | 0.121 6.24 2 3325 | 0376 | 1036 3 7.18 1.33
10,36 1 L6 0.328 8.3 2 3.78 0.8 14,43 3 8.48 2.8
14,43 1 1.84 0.674 | 1036 2 444 1.29 0.21 4 228 0.007
18.43 1 2,065 1.12 12.4 2 4.74 23 0.42 4 2.77 | 0.0094
22.34 1 2.36 2.32 16,44 2 5.52 3.87 0.83 4 3.52 | 0.0157
29.83 1 2.63 543 20.4 2 6.25 5,77 2.08 4 5.07 0.072
33,38 1 2.74 7.36 0.21 3 155 | 00031 | 4.16 4 6.68 0,209
0.21 2 0885 | 0.0016 | 042 3 1.86 | 0.0083 | 6.24 4 7.81 0.45
0.42 2 1.065 | 0.0024 | 083 3 2,44 0,022 | 1036 4 8.9 1.13
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CMaIpaBAMYCCKHC NMAPAMCTPB! NOTOKA HU3MCHSJIMCh B LIHPOKOM THAMA30-
He. T1pu vkaoHe 0,5 % u rayOuue 1 cM MOTOK ObL1 CIOKOHHbIM H JAMMHADHBIM C
yucamu PeitHonbaca v ®pyaa, cootBereTecHHO, 1400-3000 1 0.2. Bo Beex oc-
TabHbIX CAYUASAX MOTOK CTAHOBHICS OVPHbIM M TYPOY.ICHTHbIM C YHcnamu Pcii-
HOJbACA M Dpy.aa U3MCHSIOWHMHUCS 0T 5000 130 70000 U oT 2 10 75, COOTBCTCT-
BCHHO.

BcC 31CMCPUMCHTAIBHLIC QAHHBIC ObLIH ATIIPOKCHMHPOBAHL! ¥ DABHCHU-
eM (10), kK03)PPUUUCHTBI KOTOPOro MPHBC,ICHBI B TA0M. 3.

Tabuuua 3. 3HaucHus mapaMCcTPoB YpaBHCHUs (13) npu pacucTe nopo-
roBbIX CkopocTeit B cioc -1 cu

TTapameTpsr Ppakuru. MM
0.5-1 1-1.5
Uy M/C 0,47 0,98
Hyz, M/C 1.35 1,58
Upz. M/C 2.12 2.06
Hyq. MIC 2,72 2.47
fepp. SN 0.04 0,08
fepa 7 0.14 0.16
ks ¢ IM° 0.23 0.23
fepg. VT 0.27 0.38
a E 4
b 6 6
¢ -4 -4
I 0.990 0,982
Cpennss OTFHOCI({'TCJ']LI{Z]}I 24,19 14.85
OIIHOKA, Yo

Ko dummenTsr nerepMusamsn 119 (paxuuit 0,5-1 MM paBHBI COOTBET-
ctBeHHO 0.990 1 0.982. Tleppoe. 4To 0OpamacT Ha ¢€04 BHUMAHHE, 3T0 HAJTMYIHE
B JBHCHMOCTH TPAHCHOPTHPYIOMCH CHOCOOHOCTH OT Ky0d CKOPOCTH HMOTOKA
YETBEPTOro Meperuda H COOTBETCTBYIOMMN €My 4ETBEPTOH KPHTHYECKOH CKOpO-
CTH H 4ETBEPTOTO KONPDHIHEHTA TPAHCMOPTA, YTO HE COITACYETCA C CYLUECT-
BYFOIIHMH NPEICTABACHHAMH O TPEX PasHOBHIHOCTAX TPAHCIOPTA HAHOCOB. A
HMCHHO — B/ICYCHHEM H (H1H) NCPECKATRIBAHHECM, CATBTALMCH H BO B3BCIICHHOM
cocrosguun. CyIg MO TOMY, YTO HUTHYHE YCTBEPTOTO MEPETHOA XAPAKTEPHO IT4
00EHX (DpaKUHH, MOKHO HOJATATH. YTO 3TO HE CIVIAHHOCTB, BRISBAHHAI HEKOP-
PEKTHOCTBEO NMPOBSICHHA IKCHEPHMEHTA, 4 KAKOE-TO HOBOC ABICHHE. Jath yOe-
JHTETBHOS OOBACHCHHE ITOMY (DAKTY IO HMEFOLIHMCA MATSPHATIAM HE MPEICTAB-
JACTCS BO3MOKHbIM, MOKHO JHLIbL MPCANOIOMKHTD, HTO 3TO CBSI3AHO C H3MCHC-
HHCM DPCOJIOFHUCCKHX CBOHCTB MOTOKA MPH BLICOKOM HACBILICHHH HaHOcaMmH. C
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YUCTOM UCTBCPTOrO NCPCruda B 3BUCHMOCTH TPAHCIOPTHPY HOLUCH COCOOHOCTH
0T Ky0a cxopocTH yYpaBHCHMC (10)) J0MOIHMCTCS CLIC OAHHM YJICHOM H NPUHUMA-
CT B 2TOM CJI¥'1aC CICAY FOLUMI BUI:

q, = ;mj{kY.I [1+105r{1 w'uo,)] 1[1+[0h,(1 u—’.-'u;‘,_)] ’[1+10 afl ;;.:ffla‘,:.] 1y
k7r7/1+1{)a{l_u'lh“g ) / I/I_l_[()hg(l—u".-"ui,)/ ?/1+I{)—a(l—w’z,(of‘)/ i +

Ky 14 10°07400s) 171 1 qhstim ) =1 g gy qoretivwiton =ty

ep [ 1+10°0 ¥4800) p 21 gohat? ) L (13)

IOC Uyp Mz Hys M Mgy — NIEPBAS, BTOPAA. TPEThS H YETBEPTAAL NOPOTOBHIE CKOPO-
CTU: kyy. kyon kops 1 Fpy -KOI(()HIHCHTE TPAHCTIOPTA HAHOCOB, b, b, b3, by — KO-
(PULHCHTHI IPH YPABHCHHAX JOTHCTHYCCKHX KPHBBIX. OITHCHIBAFOLUMX pacnpe-
ACJICHHC TY.1bCAUHOHHBIN CKOPOCTCH M CONPOTHBICHHA YACTHL, NMCCKA 3aXBaTy
TIOTOKOM.

O0pawact Ha ccO1 BHHMAHHMC COOTHOLUCHHMC 3HAYCHHII KPHTHUCCKHX
ckopoctei Aas dpakumii 0,5-1 u 1-1,5 an. [epBast kpUTHUCCKAst CKOPOCTh st
()paKUMH MCHBLLUCTO pa3sMCpa MOUTH B 2 pasza MCHbLUC, YCM st Qpakuuu 1-1,3
MM, Pazanums BO BTOPOil KPHTHMCCKONH CKOPOCTH MCiay (JPAKUMAMH MCHbLIC,
YCM B NCPBOM CIYYAC, a TPCTbs H MCTBCPTAsl CKOPOCTH st ppakumu 0.5-1 Mm
MCHbLIC, UYCM A1d cacaytouicii. Onpcic/icHHO HA3BaTh NPHUMHY HHBCPCHM HA
OCHOBAHHM HMCIOLIMNCSI AAHHbIX HCBOBMOKHO. BCPOSITHO, 3TO CBSI3AHO C H3MC-
HCHHMCM NPOQUIsL PACNPCAC/ICHHS CKOPOCTCH NO MCPC HArpy3KH NOTOKA HAHOCA-
MH, YTO, B CBOID QUCPCAb, MOKCT ObITb BbI3BAHO ¥MCHBIUCHUCM KO2()ULMCHTA
Kapmaua Bo B3BeccHecy Liiem notoke (Einstcin, Chicn, 1955).

B k03()pHUMCHTAX TPAHCMOPTA HAHOCOB TMPOC/ICKHBAKITCS ONMPCACICH-
HBIC 3aKOHOMCPHOCTH. OHH HMCIOT MHHHMATbHBIC 3HAUCHHA TIPH ABHXKCHHH Ha-
HOCOB MYTCM B.ICUCHHA H CKAauKOOOpa3HO BO3PACTAkOT MPH IBHIKCHHH HAHOCOB
canpraguci. Jance poct kO3((PUUHCHTOB TpaHcnopTa 3amcicTes. MHTepecHo,
YTO HCCMOTPst HA OOJBIUKC PA3fHYMI B KPYIHOCTH TCCKA, KOIP(PHUHCHTBI
TPaHCNOPTa OKAa3a.JIHCh JOCTATOUHO OMH3KHMH. OUCBHIHO. CICIYCT TPOBCCTH
IKCIICPUMCHTBI ¢ HAHOCAMH JPYTrOH KpPYMHOCTH. YTOOBI NOATBCPAHTE HITH OTPO-
BCPrHYTb HAMCTHBLUHCCS B ONMHCAHHOH CCPHH 3KCTICPHMCHTOB 3aKOHOMCPHOCTH.

Buinoni

1. OTpbIB 4aCTHLL CBA3HOIO IPYHTA W MOYBCHHbLIX arpcraTtos, paccMar-
PHBAEMBIH KK (DYHKUHMA KHHSTHYECKOHW JHEPTHH MOTOKA, ¥IOBJICTBOPHTEIBHO
ONMMCBHIBACTCS VPABHCHHEM, COACP/KAMEM JBE JIOTHCTHUCCKHS (DYHKIHH. KOTOPBHIE
OTPEICIAFOT BEPOATHOCTh COBNAACHHA IBYX COOBITHI — MPEBBIMCHHS My 1bCAIH-
OHHOH CKOPOCTBIO HEKOTOPOTO VPOBHA. ¢ OTHOH CTOPOHBL H HCMPEBBIMICHHA
CHJIOH CONPOTHBJCHHUA YACTHI[ OTPHIBY CHIBI BO3ACHCTBHA MOTOKA ¢ IY.1bCAIIH-
OHHBIMH CKOPOCTAMH YIOMSHYTOTO BBIIEC YPOBHA. JIOTHCTHYECKHE KPHBBIE pPa-
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60TaroT B 00IACTH CKOPOCTEH OTMIKHX K MOPOroBEM. B 3amoporosoii odnacth
OTPbIB MPONOPLUHOHAICH KyOY CKOPOCTH MOTOKA. YPABHCHHMC TAKIKC COACPIKHT
YICH, MPCAHAZHAUCHHbIH 1JIS1 OMMCAHHS OTPbIBA YACTHLL CBSI3HOTO IPYHTA MPH
CKOPOCTSIX 3aBCAOMO HMIKC MOPONOBbIN, KOLIA JAKC CAUHHUHbIC TYIbCALHOHHBIC
CKOPOCTH HC JOCTHIAIOT NOPOTOBbIN 3HAUCHHH, U [AC OTPbIB YACTHL, POHCXO,IHT
TIPAKTHYCCKU NMPH MOJIHOH NOTCPH CH1 CLUCILICHHS B PC3YJIbTATC XMMHUCCKOIO H
(HU3K0NI0HAHOrO BO3ACHCTBHS HA HMN. PadoTa mOTOKA MO MX CPLIBY CBOIUTCS K
MPCOJOJCHHIO CHJIbI THKCCTH. KO3)QHUUCHT ACTCPMHUHALMH A/ BCCX MCTILITA-
HHIl 00pa3uLoB MOUBbLI HA pa3MbiB cocTaBLICT (,98-0.99, yTO BbILUC 3HAUCHMH
noJyucHHbIX M. A. Heapuurom (1991).

2. s ypaBHCHHSA OTPbIBA YACTHL MOUB W IPYHTOB JYULIC HCTIONb30BaThb
CPCAHIOK CKOPOCTb B CI0C CTAHJAPTHOH rayOuHbI (CuMTas OT aHa noTtoka). B
3TOM CJIyYac MapaMCTPbl ¥ PABHCHHUS CTAHOBATCS 00.1CC CTAOWIbHBIMH, OTHUCTIIH-
BCC MPOSIBIACTCS HX CBSI3b CO CBOHCTBAMH MOUBbL

3. 3a noporoByK CKOPOCTb MPHHUMACTCS TAKAsl CPCIHAS CKOPOCTDb. MPH
KoTopoii B 50% cayuacB CTPyH MOTOKA BO3ICHCTBYHOT HA YMACTHUbI H arpcrarsl
TIOUBbI H IPYHTA C CH.IOH, PABHOH MM NMPCBLIIWALICH HX COMPOTHBICHHUC OTPbI-
BY.

4. TlapaMCTp B JTOTHCTHUCCKOM YPABHCHHH, ONMHCHIBAMLICM pacnpciac-
JCHHC CHJI MC/KArpcraTHOrO CUCTJICHHS B BHIC WHTCTPATbHOH KPHBOH, 3ABHCHT
OT OTHOLUCHHS MAKCHMAITbHOM CH.Tbl CUCILICHHS MCHKIY arpcrataMi (M. YacTH-
LAMH ) K MHHHMAIBHOH. B CBA3H C 3TH OONBINOE 3HAYCHHE 1719 JATBHCHINETO
PA3BHTHA MOJCIHPOBAHHA 3PO3HH IOYB HA OCHOBC (DHIHUCCKHXN 3dKOHOMEPHO-
CTeH OyJeT HMETh HCCJACIOBAHHE CHI MEJKATPETATHOTO CLUCILICHHS B OCHOBHBIX
SOHATBHBIX IMOYBAX C PAIHYHBIM T'PAHYJIOMCTPHHUCCKHM H arpPETaTHBIM COCTA-
BOM.

5. BepOSATHOCTHBIH MO/INOJ NMPHMCHHM TAKKE K TPAHCHOPTY HAHOCOB.
IIpH 3TOM OH OKA3AJIC MPHIOIHBIM J11 ONMHCAHUA PANIHYHBX ()OPM TPAHCTIOPTA
(BCUCHHE, CANBTAUHA, B3BEINHBAHHE). OIHAKO IKCHECPHMCHTATIBHEIC JAHHEIE
CBHICTCABCTBYIOT O HANMYHH CIIC OJHOTO MEPETHOA B 3aBHCHMOCTH TPAHCIOP-
THPYIOIICH CTOCOOHOCTH MOTOKA 0T KvOd CKOPOCTH. KOTOPOMY COOTBETCTBYIOT
CBOH 3HAYCHHSA TOPOTOBOIl CKOPOCTH H CBOH KO3()()HIHESHTHI TPAHCTIOPTA HAHO-
COB.

6. Pasznuuus B 3HAYCHMAIX MOPOrOBbIX CKOPOCTCH /18t MCCHamnbIX (ppax-
uuii 0,5-1 1 1-1,5 MM YMCHLIIAKOTCS MPH MCPCXOAC OT JBHKCHUSI HAHOCOB B/IC-
YCHHCM K ABHIKCMHIO BO B3BCIUCHHOM COCTOSHHH,

7. Ko3duuuenTb!l TPAHCNOPTA MAHOCOB /st 00cux (pakuuii necka
Ok Mokay coGol. CayyalHOCTh 3TO., HJIH 3aKONMOMCPNOC ABACIHC AQMAHbI
TOKA3aTh UCC/CIOBAHUS Kak C 00.1CC KPYNMHbLIMH, Tak H ¢ 601cC MCAKMMH (pax-
LHAMH HAMOCOB.
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3.B. Danyresny, M.D KowtoBckasa

IPO3HOHHO-AKKYMY.IATHBHBIE IIPOLECCHI
B CTEIIHOY 30HE EBPONENCKOU YACTH POCCUH

3PO3HOHHDBIC MPOUCCChI BO3ICHCTBYOT HC TOJIbKO HA ArPOCHCTCMbI, HO
W uCPC3 TPAHCMOPT MPOAYKTOB 3pO3HMM — HA BOMOTOKHM. [lo3Tomy BacucHLuCH
COCTABHOM YACTbIO OLCHKH AMHAMMKH 3PO3HOHHBIX MPOLCCCOB H HX CTAOHAM3a-
LMK SIBMSICTCS BbISIBACHUC NYTCH NCPCMCLICHHST HAHOCOB, KOHCUHbBIX TMYHKTOB
MUIPALHH CMbIBACMOrO MATCPHANA, a TakKe 0aJaHC NPOAYKTOB CMbIBA B MPCAC-
nax Boaocoopa (Koznosckas. Mawykesuu. 1991). [Npu 310M BakHA OLCHKA HCra-
THBHOMH PO.TH IPO3HOHHBIX MPOLCCCOB B HAPY IUICHHH NPHPO,THOIO PpaBHOBCCH:. B
crenHoH 30HC Poccun npodJcma COXPAHHOCTH NMOYBCHHOMO MOKPOBA H IKOJIOTH-
YCCKOH CTADHABHOCTH arpo.Jan wadra oCOOCHHO aKTYalbHA B CBS3H C MAKCH-
MATbHBIMH AHTPOTNOICHHBLIMH HArPY3KAMH. NPCHKIC BCCro. OUCHB BLICOKOH (J0
80-90 %) pacnawKoi TCPPHTOPHH .

MeToaHRra HCCICI0BAHHIM.

VIHTCHCHBHOCTH 3PO3HOHHBIX INPOLCCCOB OLUCHHUBATACH IO METOIHKE,
IMEPOKO HCTIOTB3YEMOH BO MHOTHMX CTpaHax Mmpa (Wischmeier, Smith, 1978,
Wnctpyruud...., 1979. Jlapmomos. 1987, 1993: Kosnoeckas m ap., 1988
Schwerman, 1990). CyTe ¢¢ 3AKIOYACTCA B KOJHYECTBEHHOH OLCHKS OCHOBHBIX
(haKTOpPOB CMEIBA IOYB (IPO3HOHHBIX MHICKCOB PElbe(a B OCAIKOB, 3POAHMpYeE-
MOCTH ITI0YB. MOYBOBAIINTHOIO BAHAHHA PACTHTCIBHOIO MOKPOBA H ATPOTEXHH-
KH). COCT4B/ICHHM COOTBSTCTBYIOMHX (JAKTOPHBIX KAPT M HA MX OCHOBE — HHTC-
TPATPHOH KAPTBHI HHTCHCHBHOCTH IUIOCKOCTHOTO CMBIBA IOYB. Takad KApTa MO-
3BOIACT HC TOJbKO MOKA3aTh MACWITA0 3PO3HOHHBIX MPOLCCCOB, HO TAKKC CAy-
FKHMT OCHOBOH /1151 OLICHKH 9KOJIOFHUCCKHN MOC/CICTBHH 3PO3HH.

[Tocko1bKY CTCNCHb PA3BHTHS H HAMPABIACHHOCTb 3PO3HOHHO-AKKYMY-
JSTHBHbBIX MPOLICCCOB TCCHO CBSI3AHbI ¢ MOP(0.10rKCH CK10HA M AHHAMUKOM OC-
HOBHbIX MOP(IOJOrHUCCKMN NOKABATCICH, 1151 OLCHKH 3KOJOTHUCCKUX NOCICACT-
BHI 3PO3HM MMOUB MCNOIb30BAH MCTO] 9PO3HOHHON KATCHbI, NO3BOJHIOIINNA Bbl-
SBUTh MYTH TPAHCOOPTA HAHOCOB C BbIICICHHUCM OCHOBHBIX IPO3HOHHBIN 30H
(Joxeppapa, 1984 Mopakosuu 1 ap., 1986). KaTCHHbIH 10IX01 K aHAAM3Y KO-
JOTHUCCKUX 3AKOHOMCPHOCTCH CBOAMTCH K cacaytouemy. Ha ocHoBe Tonorpa-
(UuCCKMX KapT C ¥4CTOM NPOBCICHHbIN HA HUX JMHHH CTOKA, YKJIOHOB, I'YCTOTh!
U PHCYHKA FOPH3OHTAICH BbLAC/ISIIOTCS OCHOBHBIC 3PO3HOHHBIC 30HbI — OTCYTCT-
BHS MM HC3HAMHTC/IBLHOLO CMbIBA NOUB (//c). CMbIBA W MCPCOTIOKCHHS TIOUBCH-
Horo Marcpuana (C), akkyMyIsiuMH HaHocoB (<1x). MHOr1a B mpcacnax ckioHa
MOYKHO BBIACIHTb 30HY TpaH3uta (7). xoTopast (opMupycTcs BCIC 32 30HOH
CMBIBA H TIPS 30HOH aKkyMY ISUMH. [10ICUHTBIBATHCH HX MTOLIAIHM, 4 MO Kap-
TaM HHTCHCHBHOCTH TUIOCKOCTHOIO CMBbIBA TOYB — OOBCM CIKCFOIHBIX TMOTCPb
IIOYBbI 110 OTAC/ABLHBIM 30HAM H N0 BOJI0COOPY B LCAOM. B IOACBBIX YCIOBHAX B
OJHOPOTHOH TNO NaHAWA(]TY MCCTHOCTH 3aKJATbIBAIA CCPHK MOYBCHHO-
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reoMOp(OJOTHICCKHY NPOpHICH. MPOXOIAMHUX OT CAMOTO BBICOKOTO MECTa K
Hu3koMy. [lpoBoamnack TomorpapHUCCKast CbCMKA MOOCH! CIJIOHOB LUMPUHOH
20-50 M B10ab BeeX mpodpuiaci. Ha Beex aacMeHTax penbeda onpeacsiiacs cre-
TICHb 3POAMPOBAHHOCTH MOUMBCHHOIQ MOKPOBA, 00NACTH PACTIPOCTPAHCHHA COOT-
BCTCTBY IOLLMX MOYB C MOCICAYFOIIHM BbIACACHHUCM TCX YUACTKOB CKJIOHA, C KO-
TOPbIX MPOHCNOAHT BbIHOC MPOYKTOB 3PO3HH HA MacTOMILA (/3#7) UK B BOJIOTO-
kM (38). 3aTCM 3ACMCHTBI MOACIbHLIX OpoduCH (KATCH) COMOCTABIUCH C PC-
anbHOH OOCTAHOBKOH 1151 BCPU(IMKALMM PACUCTHDBIX 3HAMCHHI CMbIBA, U B 3aBH-
CHUMOCTH OT COOTHOLLCHHSI 3PO3HH C AKKYMY.ISIUUCH HA PABHBIX YUYACTKAN CKIOHA
ONPCICLICS TUI KATCHBI — 3AKpPbITasl, MOAYOTKPbITAst M OTKpbITad. s 3akpbl-
ThIX KATCH XaPAKTCPHO HCPCOT/IOMCHHC HAHOCOB B HPCACAAX CKIOHA M AKKY MY -
JHUHSL ¥ HOAHOXHH. MHOTIA Mpoay KTbl CMbIBA BbIHOCSTCSH 32 NMPCAC/bI MAUTHHA H
AKKY MYJHPYIOTCS HA HPHACTAKOIUMX HCPACHANAHHBIX Y4acTKax CKJIOHA. TakHc
KaTCHbI OTHCCCHbI K HO.TYOTKPBITBIM. B 3KOJIOrHYCCKOM HAAHC HAUOOJbLIHH HH-
TCPCC H OMACHOCTb MPCICTABJIAKT YUYACTKH CKIOHOB, IIC 30HbI CMbIBA H TPAH3H-
TA HCHOCPCIACTBCHHO MPH.ICTAKT K AKTHBHBIM ICMCHTAM OBPaXKHO-0ANOYHOH
CCTH — JJHHHSI CTOKA 3aKaHUMBACTCY Y OPOBKH AKTHBHO PacTYILCIrO OBpara, J0x3-
OWHbI, HA HOHMC, 3aTOH.ISICMOH BO BPCMSI TOKICBBIX MABOJKOB. TAKHC yUACTKH
Ha3BaHbI 30HAMH AKTHBHOI'O BbIHOCA, 3 KATCHbI — OTKPBITHIMH. MIMCHHO 3TH 30HbBI
OTPCACIAOT MACWITAObl HOCTY HJICHHS HPOIYKTOB CMbIBA B BOJOTOKH.

Jnst BLISBICHHS CHCUH(DHKH 3THX HPOLICCCOB B UCPHO3CMHOMH 30HC Poc-
CHH ObUTH BHIOPAHH JBA KIOUCBBIX YUACTKA. [TOCKOMBKY OCHOBHOHM yIuepd 3po-
$HS IPHYHHACT MAXOTHBIM 36MIAM. BCE KAMEPATIBHBIC H MONEBbIC PAOOTH MIPOBO-
JRIHECDH B IPEISNIX MAIIHH.

HpupoaHO-3POIHOHHAS XAPARTCPHCTHRA KIKYCBBIX YUACTROB

KntoucBbIC YUACTKH PACHOIOKCHBI B PA3IHUHBIN JAHUUADTHLIX 30HAX —
BAkHOM ¢TCHH CTaBponobCckoro kpast u cyxoii crenu OpcHOyprekoif 00.1acTu.
[To KOMNACKCY OCHOBHbIX MPHPOAHBIX XAPAKTCPHCTHK OHH THHHYHbI 114 JAHHbIX
peruoHoB. [loncsbic H KAMCPAJbHBIC PAOOTLI BLIMOIHAIHCL HA PA3HOM TAKCOHO-
MMUCCKOM YPOBHC: TCPDHTOPHsI NO3AHCTBA, BOIOCOOPBI PCKH WM OalkM, OT-
ACJbHbBIC CKIOHbL.

Cmasponosecxui xkpats.. KnroucBoll yuactok pacnofoxkcH B [paucs-
CKOM PalOHC HA BOCTOMHOM Kpbuic CTaBpONO1bCKOH BO3BLILUCHHOCTH C APCBHUM
IPO3HOHHBIM PACUICHCHHCM, B OCHOBHOM, Ha ncBoM Ocpery p. Kamavca, ssasto-
uerocs 0a3McoM 3po3uH periona (Oacceiin Ganku [opbkoil). XapakTepHoii cro
OCOOCHHOCTBIO SIBJSIFOTCS TUIHHHBIC M MOJIOPHC CKAOHbL. OKOJO MONOBHHBI HX
AMMHHCC 500M, MCCTaMH 10 2 KM. YKIOHblL Ha mpcofnajarolicii TCPpUTOpHU
(okono 95%) He HpeBbiwAT 3% . [1po10.IbHbIH NPO(H.Ib CKIOHOB. KAk NPABH-
70, cnadoBOTHYTbIH. [ MOporpadMucckasl ccTb NAapPaKTCPH3YCTCS 3HAUHTCIbHOH
ryCTOTOH. [JIpCBHHC 3PO3HOHHBIC (JOPMBI PCICTAB/CHBI CYyX0A0.TaMH, JOIHHAMH
H BankavH.

B yCAOBHAX MPco0.1aJaHHs 1AHHHBIX H MOJOPHX CKJIOHOB IPO3HOHHBIH
MOTCHUHAA penbea HU3KHIH (Tadn.1) W HC SIBIACTCH OCHOBHOH NMPHUYHHOH OTHO-
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CHTCIPHO BBICOKOH WHTCHCHBHOCTH NIOCKOCTHOTO CMbIBa TOUB. OCOGYIO Omac-
HOCTb A1 PA3BUTH 9POBHOHHDBIX MPOLCCCOB HA TCPPHTOPHUH PCTHOHA NMPCACTAB-
JHCT KAMMATHUCCKHiE QakTop. ['0I0BOC KOJIMUCCTBO 0CAIKOB, BbIMAJAAIOLIMX,
rAaBHbIM 00PA30M, B BUAC JHBHCH, 10CTUracT 1200 MM. 3HAUHTCILHOC UX KOJIM-
YCCTBO MPHUNOIUTCS HA KOHCLL BCCHbl — HAYAJO JCTA. SPO3HOHHbLIA MOTCHIHA
AOKICBBIX OCAAKOB AOCTHIACT MAKCHMAJIBHOMO A1 PABHUHHLIX TCPPUTOPHEH
SHAUCHHS — 14.25, UuTO B COBOKYMHOCTH C HX JMBHCBbIM XapaKTCPOM BO MHOIOM
OCNOMKHSCT IPO3HOHHY O CUTYALHIO PCTHOHA.,

[TouBCHHbIH NOKPOB ¥'aCTKAa MPCIACTABICH, B OCHOBHOM, MCPHO3CMAMH
THAHUHBIMHU C BLICOKHM (5-0%) COACPIKAHHCM Y MYCA, HOKHbIMH

Tao.mma 1. TTpupoAHO-3PO3HOHHAS XAPAKTCPHCTHKA KIFOUCBBIX YHACTKOB

MecrolookeHne, | YrioH, | HmHa, 1§ * K, 1/ras J , A4, 1/ra
. 0 \ ¢ ¢ o

LIPHPOLHast 30114 % M ro/cHa ¢l R B 1O

CTaBpoTIONT,CKIi

Kpaii, BIKHAS 1.5 570 0.77 2.1 1425 | 045 7.6

crelh

OpenSyprekad o81..| _ -, . .

cyxast Crel 5.6 392 1.19 1.8 56 0.38 4.4

*) [.S — "POYHOTIILI TIOTENHAT peTheda; K ->po;THpyeMocTs TIouR; R — HposH-
OHHBI MHICKC 0CalkoB: (' — 3PO3HOHHbIA HHICKC a1 POLICHO30B; .4 — HHTCHCUBHOCTD CMbl-
Bd LIOUB,

H KAMITAHOBBIMH, NPESHMYIECTBCHHO TDKE.10CY INIHHACTBIME H MCHEE TYMYCHpO-
BAHHBIMH. UEpHO3e MBI KAITAHOBBIE NPHYPOUYEHBI K MOBBIICHHBIM MPHBOAOPA}-
ACIBHBIM TPOCTPAHCTBAM H CKIOHAM, IIOMTH BCETAa INCOHHCTHIC. TEMHO-
KAIITAHOBBIC TIOYBBI YACTO OBIBAFOT 3ACOICHHBIMH. JPOIUPYSMOCTD TIOYB WM HX
NMOJATAHBOCTh K CMBIBY ONPEACTIACTCA, B OCHOBHOM, HX TPAHYJOMETPHYSCKHM
COCTABOM H COACPXKAHMEM TyYMyCa. HeCMOTpA HA BBICOKOC COOCPIKAHHE TYMYCa,
YEPHO3EMBI XAPAKTSPHIYIOTCA BEChMA BRICOKOH IpOAHPYEMOCTBIO — 10 2 H 60a¢ee
T/Ta Ha CAUHHLY 3PO3HOHHOIO HHICKCA A0KICH, uTO 00¥CNOBICHO mpeodnasa-
HHCM B COCTABC MOYMBCHHBIX (PPakLHi KpyMHO#H NbLau (20 90 %)

3eman CTaBpono:bs Havaau 00padarbiBaThCi B KOHLC NPOLLIOIO BCKA,
HO ¥HC K Hauany NCpBOH MHPOBOH BOMHbI MAXOTHbIH KAMH cocTaBa 35% or
of1ucH NNoWAan CCNbCKOXO3MHCTBCHHBIN Yroauid. Bropoit atan ocsocHust Tep-
PUTOPHU mpHILCICi HAa 50-60-¢ roabl, koraa ObL1M OCBOCHLI MPAKTHYUCCKH BCC
NPHUIoHbIC A/t 00OPabOTKH 3CMJH, H MIOLATb NALIHU JOCTHIIA COBPCMCHHOIO
ypoBHsl (53-35%). B ccBOOOOPOTC JOMHHHPYHOT NPONALIHLIC KYJAbTYPBL Baaro-
NPHATHOC A/ Pa3BUTHA 3PO3HH COUCTAHHC MPUPOAHBIX (DAKTOPOB J0MOJHACTCS
MOUTH HCK/IHUUTCAbHLIM HCMOJb30BAHHCM OTBANbHONH 00padoTkH nousbl. [lo-
9TOMY MOYBO3ALUMTHBIC CBOHCTBA arpOLCHO30B HCBBICOKHC H COOTBCTCTBY LM
IPO3HOHHBIA HHACKC COCTaBMLICT (.45,

B ucaoM HA TCPPHTOPHH PCrHOHA 1071 3PO3HOHHOONACHOH MALLHH. rAC
HHTCHCHBHOCTB 3PO3HH BbILLIC JONYCTHMOH BCIIHUHHBL, BC.IMKA H A0CcTHracT 80%.
PacucTHas HHTCHCHBHOCTBL CMBIBA MPH COBPCMCHHOM 3CM.ICMOJIb30BAHHH KOICO-
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aetcs ot 1-2 30 20-30 T/ ra B 101, cOCTaBIAs B cpeanemM 7-8 T/ ra. [lpeobmata-
10T 3CMJH €O CMbIBOM A0 20 T/ ra (60 %). a 1048 3cMcab ¢ §0J1CC BLICOKOH HH-
TCHCUBHOCTbI) CMbIBA HC MPCBbiAcT 10-15 %

Openbvpaexas obracms, B naHIWA(THOM OTHOWICHUM MCCACIY CMast
TeppuTopHs (Toukuii palion OpcHOyprckoi 00.1aCTH ) OTHOCHTCSt K CTCIHOM
npoBuHUMH Bhicoxoro 3aBoabs. 3CMIM KIHOMCBOrO Y4acTKA PACMO.10KCHbI B
Baccciiue p. [lorpoMku, 3aHHMasi CC BCPXOBbi Ha CkaoHax Mcaosoro Ceipra.
3THM 00YCJI0BICHO 3HAYHTC/ALHOC 3PO3HOHHOC PACUICHCHUC TCppuTOpuH. [lpe-
00.12740T CKAOHBI CPeaHCi anuHbl (300-400 M) ¢ ykaoHaMH B 5-6%, B CBA3H C
YCM TCPPHTOPHsL PCPUOHA NAPAKTCPH3YCTCSl TOCTATOUHO BhICOKHM 3DO3HOHHbIM
HHICKCOM peabeda (Tadn.1).

CpcaHero1oBoc KOJIHYCCTBO 0CAAKOB HC HpeBbiacT 300-350 mm. [Tk
JOMICBBIN OCAIKOB HPHNOJMTCS HA HAYAIO ICTA, KOTJA HOYBO3ALUHTHBIC CBOH-
CTBA arpOLCHO30B HH3KHC. JPO3MOHHBIA HHICKC A0ACH HU3kui (Tadn. 1). 3a-
nac BOAbI B CHCIC K HAYAIY BCCCHHCTO CHCTOTASIHHS TOMKC HCBBICOKHH — 85 MM.

B nouscHHOM MOkpOBC Mpcod.1aJar0T UCPHO3CMBI KWKHBIC C HH3KHM CO-
JCP’KAHHCM TYMYCa M HCOOJBLIOH MOLUHOCTBIO HOYBCHHOTO MPO(HAL. DPOIH-
pycMocTh HX KochHacTes B Hpeacnax 1.6-2.0 7/ ra B roa. CTencHb pacnaxaHHo-
CTH TCPPHTOPHH K HACTOSILICMY BPCMCHH cocrasisicT 60%. B cocraee ccsoodo-
POTOB JOMHHHPYHOT O3HMBIC 3CPHOBBIC KY.IbTY Pbl. HOITOMY 3DO3HOHHBIH HHACKC
PACTHTC.IBHOCTH OTHOCHTC/IbHO HH3KHH — (.38,

B 1menoM mo HCCACOYEMOMY PETHOHY HPH OTHOCHTENBHO CJIOJKHOM
pemse(ie ¥ BHICOKOM €TI0 3PO3HOHHOM MOTEHIHAIC HHTCHCHBHOCTB CMBIBA HEBBI-
COKad, K01¢0IeTCa B mpeaemx ot 1-2 10 12-15 1/ra. cocrasmad B cpeanemM 4.4
T/Ta B 104 (Tadn.l). TIpeobaanaroT 3eMIH ¢ HHTCHCHBHOCTBE) CMBIBA. HC IPEBHI-
maroueH 3 T/ ra (30 70 %). C y9eTOM IONMYCTHMOTO CMBIBA, KOTOPHIH B 3THX
yenoBHAX COOTBETCTBYET 1.5 T/ra (ITamyxeey. 1996), 3011 3IpO3HOHHOOMACHOIH
TAIHA JOCTHTACT 47 Y. AHATH MOYBESHHOH KAPTBI PETHOHA MOKA3AT. YTO CMBI-
THIC MOYBHI 3AHHMAOT 4 1% IDIOIATH MamHH. OpHYEM MpeodIadaroT (10 90 %)
CA200CMBITHIE PABHOCTH. ECIIM TOMyCTHTE. YTO MOYBEHHAA KAPTA PEAIbHO OTpa-
JKACT 3POHOHHYIO CHTYAIHIO, MOYKHO NPEINONOAKHTE. YTO IPO3HOHHBIH IOTCH-
LHAT TSPPHTOPHH K HACTOAIICMY BPEMCHH PECATH3OBAH NOUTH Ha 90 Y.

OHCH[GI 3])0]ll(l]-l]-l(l-’jR()J()l'l‘l'-lcCR()i-i CHTYAIIHH

Jlsi XapAKTCPUCTUKM HPO3HOHHO-3KOOTHUCCKOM CHTYAUHM B MPCIACIAX
Baccciina baaxy [ opukoit GblNO BbLICACHO 3() 3CMCHTAPHBLIX BOI0COOPOB, MPH
aToM Ans 60.ace AcTanbHOre 00C1CI0BAHH OTOOPAHO HsiTh HAMGOICC pacmaxaH-
Hbix 06uIcH HAowWAIL 1200 ra. Jnn BbIGPAHHBIX 3ACMCHTAPHBLIX BOA0COOPOB
ObL1a COCTAB/CHA KAPTA VKIOHOB H MPOBCICHA AM(HCPCHUHALMS HX HA COCTAB-
JAFOLIHC CKJIOHBE H KATCHAPHLIC (3PO3HOHHBIC) 30HBI C MOCICAYIOLUM MOACHC-
TOM l'lJ'lOll-ll’l.flCii KATCHAPHBLIX 30H H 00BCMOB CHCIOAHbIX NOTCPb MOUYBbLI KAK MO
BOI0COOPY B LCAOM, TAK U MO OTIC.IbHBIM 30HAM. OTACILHO BbIACSANCH TC YUa-
CTKM KATCHbI, C KOTOPbIN MPOHCXOIMT BbIHOC MPOAYKTOB OPO3HM HA MACTOMLIA
(31) UK B BOIOTOKH (/38) (Tadn. 2).
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30HBI OTCYTCTBHA HIH HS3HAYHTSIBHOTO CMBIBA BBLICTIAIOTCA B BEPXHCIH
YACTH CKJIOHA W APHYPOUCHBI K INMPOKHM CYOTOPU3OHTANBHBIM (C YIJIOHOM 10
1.5-2.5 %) npuBOAOPA3ICTbHBIM MOBCPXHOCTSIM, FJAC TCMMbI CMbIBA COMOCTABU-
Mbl CO CKOPOCTbEO MOuBOOOpasoBaHUus, Kax NpaBHJIO, OHU HCBCIHKH H 3aHHMAtOT
3-15 % miowaau BoIoc6opa. MHTCHCUBHOCTL MIOCKOCTHOPO CMbIBA TAKKC HC-
BbICOKAsl H MALUC BCCrO KOJCONCTCH B MPCICHAN JOMYCTHMbIX BCITHUHH. 31CCh
(opMHPYIOTCH, Kak MPABWIIO, MOUBbI C HOPMAJTbHbIM (MOJHOPA3BUTLIM) Mpo(u-
JcM. OAHAKO TOJBKO B CIYUAC OUCHb DOIbLUX H aOCOIOTHO MOJOMHN TCPPUTO-
PHif MOYKHO ObITh YBCPCHHBIM B TOM, YTO CMbIB MOYBbl MO.IHOCTbI) OTCYTCTBYCT.
Hewupokuc W [PCOHCBHAHBIC BOIOPA3ICAbI THLICHB! 3TOH 30HbI H 4acTO Obl-
BAKOT 3POIHUPOBAHBI B PC3YIBTATC MCXAHHYCCKOH 3PO3HH WJIH CUHTATBCS TAKO-
BbIMH 32 CUCT MA.J0H MOLIHOCTH MOYBCHHOIO MPO(HIA npH ONH3KOM 3aI1CraHHH
KOPCHHBIX NMOpod. B wenoM no 00c.1c10BaHHBIM PCrioHaM oTMcHacTest HeOob-
WOk BbIHOC — B mpcacnax 1-6 % ot obwero o0becMa BBIHOCA. MTO MPAKTHUYCCKH
HC OKA3bIBACT BJIHSHHS HA MacLITAd MOCICIHCTO.

Tabumna 2. PacnpcacicHHC MAXOTHBIX 3CMCJIb 3JICMCHTAPHBIX BOJIO-
cOopoB 6anku ['OpbKOH MO CKJIOHOBBIM 30HAM

No S, ra 1 L1o01a,14 CKIOHOBBIX 3CMCIIb
RO locBopa He C Bn Be Ax
ra Yo Ia Yo ra % 1a % ra %

1 67 4 60 | 58 | 836 - - - - 5 7.5
2 83 40 1470 17 | 200 | 4 47 - - 24 | 283
4 533 1 15 | 28 | 384 | 720 | 10| 19 4 | 64| 90 | 169
13 63 7 108 | 40 | 61.3 - - 6 9.2 12 | 185
16 403 | 62 | 155 | 263 | 6522 3 0.7 | 38 | v4 - -

OPO3HOHHO-AKTHBHBIC 3JICMCHTBI KATCHbI M CKJIOHA B LCTOM — 30HBI
CMbIBA. Pa3sHbIC MO MIOW@AIH H MHTCHCHBHOCTH 3PO3HOHHBIX TPOLICCCOB, OHH
SIBISFOTCS OCHOBHBIMH MOCTABLUIMKAMH 3POIMPYCMOro marcpuaia. B mpeacaax
BbIOPaHHbIX BOJOCOOPOB 3TH 30HBl XaPAKTCPH3YIOTCS MAKCHMATbHBIMH VK.IOHA-
MH (30 8-15%) H MaKCHMANTLHOH HHTCHCHBHOCTBH) 3PO3HOHHBIX NMpoLCccCoB. MH-
TCHCHBHOCTBb TIOTCPb MOYBBI MO 30HAM CMbIBA BbILC (DOHOBOH MO BoJopasiciam
B 1.5-2.5 pa3a. B npcacax 30H CMbIBA PACIPOCTPAHCHBI MOYBbI PA3HOH CTCICHH
3POAUPOBAHHOCTH. HO MpcobanarT c1abocMbITic. Ha psIc CKIOHOB BbLICICHBI
3OHBI TPAH3HTA C IOCTOSHHBIMH 3HAUYCHHAMH HHTCHCHBHOCTH IUIOCKOCTHOTO
CMbIBA H OTHOCHTE.1bHO IOCTOSHHBIMH MOITHOCTSAMH NOYBEHHBIX NMPO(DH.ICH, UTO
CBHICTCIBCTBYCT O HEKOTOPOM PABHOBECHH MEKIY HNPOLECCAMH CMBIBA H IIEpe-
OTJIOKCHHS TOYBEHHOTO MATCPHAIA.

30HBI CMBIBA B IIPEICIAN 3IEMCHTAPHEIX BOJIOSMOB SAHHMAKOT 20-86%
IJIOIIATH CKJIOHOB (Ta01.2). M HX YYACTHE B MPOLECCAX CMBIBA M MEPEMCINCHU
IPOJHPOBAHHOTO MaTepHaNa Harbonaee 3HAYMMO. OHH ABILIFOTCS OCHOBHBEIM IIO-
CTABIIMKOM 7JPOJHPOBAHHOTO MaTepHala ¢ BomocOopa — 10 80-90 % .Oanaro
BC.ICACTBHE IMHPOKOTO PACTIPOCTPAHCHHS BOTHYTHIX CKJIOHOB 75-80 % mpomyk-
TOB CMBIBA MEPCOTIATACTCS B IPEACIAX MAIIHH.
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B 3KONOTHICCKOM NIAHE MAKCHMABHBIH HHTCPEC NPEACTABIAIOT HAH-
60.1cC 2PO3HOHHO-AKTHUBHbLIC YYACTKH CKJIOHOB, C KOTOPbIX BO3MOKCH BbIHOC
MPOAY KTOB CMbIBA 34 APCACAbI NaWHK, B psiac cayuacs nocTynarowuii ¢ nalHu
MATCPHA OTKIAIbIBACTCS! HA PACTIONOMCHHBIX B HHIKHCH “MACTH CKIOHOB CCTCCT-
BCHHbIX YTObIX — CCHOKOCAN H MACTOMINAN. TAKUC 30HbI BLIHOCA HCBCJMKH IO
naowany (1-3 %), 0aHaKO HHTCHCHBHOCTb MJIOCKOCTHOIO CMbIBA 31CCh AOCTHIA-
¢t 16 7/ ra. O6bCM BLIHOCA O OTACIbHBIM BOA0CGOpaM coctasset 1.5-15 % ot
oB0LIMX NMOTCPb MOUBbLL B PC3VALTATC MIOCKOCTHOTO CMbiBA (Taba. 3). [MyTsivu
BbIHOCA 3PO3HOHHONO MATCPHANA MACTO C1YIKAT IPO3HOHHDIC JOKOHHbL.

Tadimuna 3. VHTCHCHBHOCTb 3PO3MOHHBIX MPOLCCCOB MO 3.1CMCHTAp-
HbIM BogocOopam Oanku [OpbKoit

Ne WHICHCHBHOCTS 1DI0- | LKero AHbIi Liskero iHbIE 06BbCM BBIHOCA
BojocOopa| CKOCTIIOTO cvbBa | o0T.eM cMLIBa B Bn BBrr+Bn
1I0YB 110 BCCMY BOIO- | ¢ BO10¢T0pa,
¢Gopy, 1A 101 T oY | % B %
1 12.5 1723 - - - - - -
2 7.2 439 64 |14.6] - - 641 14.6
4 7.0 3093 160 | 5201354 114 |314] 166
15 5.1 333 - - 3o 108 | 36| 108
16 7.8 3128 48 | 1.3(342| 109 | 390 123

30HBl OTKPBITOTO BBIHOCA (B BOJIOTOKH) 3aHHMAKT 6-9 % miomaan
NAalHK HA BOA0CcOOPC NPH HHTCHCHBHOCTH MIOCKOCTHOLO CMbIBA NOYuB A0 10 1/ra
B roa. Escroanbii 00BcM BblHOCA B BOIOTOKH koacOuctcs B mpeacaax 10-11
T/ra.

30HbL AKKYMYJISIUHMH MPUYPOUCHBI HC TOIbKO kK HMIKHHM YACTHM CKJIO-
HOB, HO H KO BCCM Y4aCTKaM C OTPHLATC/AbHBIM FPAIHCHTOM YK/I0HA HA CKIOHAX
cA0kHOH (popMbl. Ha BOPHYTBIN CKJIOHAN 3TH 30Hbl LIHPC, MCM HA BbIMY KJbIN H
npsMbix. OUCHKA BO3MOKHOCTH (DOPMUPOBAHUS AKKYMYISTHBHBIN YHACTKOB MY -
TCM COMOCTABJICHHSL Y KAOHOB HA COMPCAC.IbHbIX YUACTKAX CKJOHOB MOATBCPIMIA
H3BCCTHOC MO10skcHUC (Wilson, 1986), uro oHa HaHO0.1CC BCPOATHA NMpH ABY-
KPATHOM CHHIKCHUM YKJIOHOB HAa MOCICIAYIOUIMX YYACTKAX CKJIOHOB (Taba. 4).
[T10WaabL 30H AKKYMYASUMH NO OTICAbHbIM MHUKPOBOJIOCOOpAM KOICONCTCS B
npeaciax 7-28 % ot ofwci niowain Boocoopa.

B ucnom no peruoHy 00beM BBIHOCA 3a MPCACbl NMAlH| cocTasasict 1 1-
17 % ot 00uucit Maccel MaTCpHaa, NCPCMCILACMOrO MIOCKOCTHBIM cMbIBOM. Oc-
HOBHAs Macca NMPOJYKTOB CMbIBA NCPCOTIaracTes B mpcaciax nawsu. [Mo3sromy
HaubOJCC YACTO BCTPCHAKITCS KATCHBL. KOTOPBIC MOCYT OBITb OMPCACICHBI KaK
3aKPBITBIC, HAMPHUMCP. HA ckoHax Bodocdopa N 1.Cknouel Bogocbopa N 2 xa-
PAKTCPH3YKOTCH NOJYOTKPBITHIM THNOM KartcH. Ha ocranbHeix BOJocOOpax pac-
MPOCTPAHCHBI BCC THITBI KATCH.

Booocbop p. Hozposky noapazacicH Ha 29 3ACMCHTapHBIX BO10cO0-
poB. B CBAI3M C LUMPOKHM PacpOCTPAHCHUCM TPCOHCBHAHBIX BOAOCOOPOB 30HBI
HC3HAYMTCIBHOIO CMBIBA 3aHUMAOT HCOOMbLIYHO (2-5 %) uacTh naomaau Bo10-
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c00pa, TIOUTH HA TIOIOBHHE CKJIOHOB OHHM OTCYTCTBYIOT. IHTCHCHBHOCTE CMEIBA
TIOUB 3ACCh koscOICTCS B MpeAcaX AOMYCTUMOM BCIMMMHBL cMbiBa (10 1-1.3
T/ra-roa). boace 70 % nnomwaan obpadaTbiBaCMBIX CKJIOHOB B MPCICNAX BOJO-
c0opa 3aHAMAKOT 30HbI CMbIBA. HCMOCPCICTBCHHO B BOAOTOKH MPOIYKTbl CMbIBA
nocrynawT ¢ 7-8, pexce ¢ 10-15 % nIowanu nawHK, a Ha CCTCCTBCHHBIC Y rOAbsL,
B OCHOBHOM, NAcTOHLIA. BBIHOCHTCA 3-10 % 3p01HpOBAHHOIO MaTCpHANA.

MHTCHCHBHOCTb CMbIBA MO 3PO3HOHHO-AKTHBHBIM 30HAM K0.J1chIcTCs OT
3-4 7o 18 T/ra B rod, a mo 30HaM BbIHOCA (B BOJOTOKH H HA MacTOHWwA) — 10 22
T/ra. Jlons NpoayKTOB NMJIOCKOCTHOIO CMbIBA, MOCTYNAKLIHX B BOJOTOKH HIIH
OCCHAMOLIHX HA HCMAXOTHBIX 3CAITIX, OTHOCHTCITBHO HCBCNTHKA. OHA COCTABIACT
cooTBeTCTBCHHO 15-20 1 10-15 % ot oOuicro obbeMa cMbiBa. Ha uccncaycMor
TCPPHTOPHH BCTPCUAKITCS KATCHbI BCCX TPCX THIOB. MPCOONATAKT — NOJIYOTKPbI-
TbIC H OTKPBITHIC, T.C. B DOIbLIHHCTBC C.IY4ACB MPOHCXOJAHUT BbIHOC MOYBCHHOIO
MAaTCpHAaIa 3a NMPCACITbI NALIHH.

Tabmua 4, OIEHOUHEIE TAPAMCTPH UL BLIIBJIEHIS 30H AKKY MY JIALHH

Koaudecmno | Cpemnait CooTrionelHe YEIOIOR Iaaume (+)
upoduieit YKIOH 114 COLIPC ICHDIBIX YHaCTKaX CKIIoHa HIIH OICYTCTRHE
ckmotma, % . (-) jo1
LPCAQIBL KOICOMHME | CPCMHMC SHAMCHUSL | evviv gy
9 34 1.1-1.8 1.3 -
4-5 1.7-2.2 1.9 -
19 6-8 1.9-6.9 28 +

Sarwovenye. OUCHKA OCHOBHOIO MOKA3aTC1H BO3ICHCTBHS 3PO3HOHHDBIX
TPOLICCCOB HA 3KOJOTHUCCKY ) CHTYALHIO — 0AJAHCa HAHOCOB — B CTCTIHBIX paid-
OHax cBponchckoi uact Poccuu mokasana, uto B 00OMN PCTUOHAX B CBS3H C
LIHPOKHM PACTIPOCTPAHCHUCM BOTHYTBIN CKJIOHOB MPCoGI1afdtolas Macca 3po-
AupoBanHoro MatcpHasa (70-80%) mcpcoTmaracTcst B MpCACHAX MAXOTHBIN 3C-
MCab, [10UBCHHO-3pO3HOHHAS CICLM(PHKA CYNOM M BJAKHOH CTCIIH 0OKA3a1a
BJIHSHHC HA OLICHKY HHTCHCHBHOCTH CMbIBA. OHAKO 0OBCM PO3HOHHOIQ BbIHO-
Ca HBIACTCS MHTCIPAJbHbIM NokaszaTcacM. OH MPONOPLHOHATICH HHTCHCHBHOCTH
CMbIBA MOUB, MIOLWATH 30H BbIHOCA M OOLICH M10aau BOAOCOOPA U BO MHOIOM
OTPCACTCTCS XapakTepoM peabeda. B ¥CI0BUSIN JTHHHBIN U TOJIOHX CKJIOHOB
Craspononbsi (DaccciiH Oanku ['OpbKOH) CxKCroHblH 0OBCM BBIHOCA HCBC.IHK
(Tabn. 5). MpuUuMCM OCHOBHASI MACCA CMBIBACMOIO CKIOHOB HOUBCHHOIO MATCPHA-

Tadmuna 5. O6001C HHBIC 3PO3HOHHBIC HAPAMCTPbI KIKOUCBbIX YUACTKOB

Kinoyesnre yuactky | Jo:1st CKIOHOBBIX 3eMC:1b, % K | LiskeroqHbIi o0beM ¢MbIBA, %o K
1ION e M LN OOIIEMY CMBLIBY
38 C 13 13n AKX C B 13n
Bacceiin baitkn Topbkoit | 347 | 20-86 | 1-3 69 | 528 [ 5588 | 1-5 | 10-11
bacceit p.l lorpovkn 2-4 | 5565 | 4-6 | 6-10 | 25-30 ] 60-75 | 10-15 | 15-20

Ja noctynact B BOAOTOKH. CO 3HAUUTCIbHO 00.1CC KPYThIX CKIOHOB 0accciHa p.
[Nlorpomkn 00LMi 00BCM BBIHOCA YBCTHUHBACTCS B 2-3 pa3a. TpH 3TOM B BOIO-
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TOKH MOCTYIACT 00:1€€ TOTOBHHBI NOPOIYKTOB BBIHOCA, OJHAKO BHAYHUTCIbHAA
20151 UX OTJIArACTCS 3d NPCACTAMM NaliHK, B Takolt CHTYALMH 1QKC IPH OTHOCH-
TCJIbHO HCBBLICOKHX TCMMIAX CMbIBA MOYMB H OIPAHUYCHHOM BbLIHOCC MPOAYKTOB
OPO3HH NOTCPH JICMCHTOB MUTAHUSL (l'lpC‘/l\‘,ZlC BCCro, l")"M_\’Cél) MOrYT COCTABHTb 34
CPOK 3cMIIcnoab30Banust B 100 jeT 30 TpeTH HMX o0WMX 3amacoB B MANOTHOM
cioc (Jlomaxuu, 1975; Mauykesuu v ap., 1992).
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M.IO. Benoneprosernii, MLB. Tonynos

JONMYCTHMEIN CMBIB I OTITHMM3AIIAA 3ATPAT
HA IPOTUBOS3PO3UOHHLIE MEPOITPUATHA 2

HHixcHepHOC 000CHOBAHHC NMPOTHBOIPO3HOHHBIX MCPONPHATHH HCBO3-
MOkHO OC3 HOPMATHBHBIX 3HAUCHHMH JONYCTHMOrQ cMbiBa, COCTaB MPOTHBOIPO-
SHOHHbBIX MCP, HX 00BCMbl H, COOTBCTCTBCHHO, 34TPaThl HA MX OCYLUCCTBICHHC
MOFYT ObITb HCHHCIICHBI HAHO0.1CC KOPPCKTHO, CCIH W3BCCTHO, HACKOJIBKO HCOO-
XOAHMO YMCHBLIHTbL CMbIB, YTQObI NJIOIOPOIHIO NMOUBbI HC HAHOCHICH AAJIbHCH-
wuH yiepd. 75 3Toro. KpoMS AAHHBIX MO HHTCHCHBHOCTH 3PO3HH, HCOOXOIHMO
3HATh. KAKOBA JJIS1 TCX HJIH MHBIX YCIOBHH BCIHYHHA CMBIBA. KOTOPYK MOMKHO
NPHHHMATB 3a JAOMYCTHMYIO. TO CCTb. KAKOBA NMPCIC.TbHAS HHTCHCHBHOCTbL 3pO-
3HMH, KOTOPas KOMICHCHPYCTCS MOYBOOOPa30BaHHCM.

B muTCpaType CYLUCCTBYIOT Pa3MHUHBIC MHCHHS MO 3TOMY BOMPOCY.
CoraacHo HanbOJICC PacNpOCTPAHCHHBIM H3 HHX. B 3ABHCHMOCTH OT THINA NMOYBBI.
MOLLHOCTH PbIXJIOH TOJLUH. HHTCHCHBHOCTH 3PO3HH, NPOJ0.KHTC.ILHOCTH H Xa-
paKkTcpa XO3MHCTBCHHOH JCATCIBHOCTH M psida APYTHX YCJIOBHH, JOMYCTHMAs
BCITHMHHA CMbIBA M3MCHsicTCsl B mpcacaax ot | ao 12.5 v/ra-ron (Benbrubacs.
Honruneeny, 1970; [ukyaa v ap., 1973: 3acaasckuid, 1989: INMauykesnu. 1996).
Ecmu paccMaTpuBaTh BCIHUYHHY AOMYCTHMOIO CMbIBA Kak CPCICTBO pecypcococ-
PCKCHHA W NPCIOXPAHCHHS NMOYB OT 3PO3HH. TO CCTCCTBCHHO CTPCM.ICHHC K HH3-
KHM HOPMaM 3PO3HH: UCM HHKC JOMYCTHMbIH YPOBCHb CMbIBA. TCM MCHBLLC MOY-
BEI Oy JeT CMBIBATECA. OIHAKO 00BEMBI HEOOXOIHMBIX IIPOTHBO3IPO3HOHHBIN MED
OvaOyT mpH 3TOM BCE O0JICe BO3PACTATH. MTO HCH3OCKHO BBI3OBCT YBCIHYCHHC
3ATPAT Ha HX OCYIUSCTBICHHE. B CBA3H C 3THM BO3HHKIA HCOOXOIHMOCTB DAC-
CHHTATH H COMOCTABHTE JATPATH HA MIPOTHBO3POHOHHBIE MEPONPHATHA IPH pas-
JAMMHBIX YPOBHAX AONVCTHMOTO CMBIBA (IIPEXKIE BCETO, HA MANOTHBIX YTOABAX,
MOYBBL KOTOPEIX OCOOCHHO HYJKTAKOTCA B BAINATC OT 3posHH). Ha KOHKPETHBIX
MIPEMEPAX MBI MOKLKEM, HACKOJIBKO BEIIMKH PAVIMYHA B CTOHMOCTH MPOTHBO3PO-
SHOHHOTO KOMILIEKCA HPH DABHBIX VPOBHAX CMBIBA, YCJIOBHO IPHHEMACMBIN 32
JOMYCTHMBIC, ITOCACAOBATCBHO T VUACTRA 3EMIICTIOIB30BAHMA KOJIXO3d, TPEX
obaacteii EUP, pacmONOKCHHBIX B DA3IHYHBIX HNPHPOJHBIX YCJAOBHAN, ABYX
KPYIHBIX YKOHOMHUCCKHNX PAHOHOB H BCCH 3eMIICICNBPUECKOH TeppuTOpHH Poc-
cuu. ITpu 3TOM AManas30H BCJMUMH CMbIBA BCC 0OJICC CXOAMTCH K Cro AcicTBU-
TCIbHbIM HOPMATHBHBIM 3HAUCHHM, OC3 3HAHHSI KOTODbIX MCMHCJICMIUC ONTH-
MAIbHBIX 3aTPaT HA MPOTHBOIPO3HONHLIC MCPOMPHATH, OOCCIICUHBALOLIMC CO-
XPAHCIHC MJIOAOPO.AH: NOUB, NC NPCACTAB/LICTCS BO3MOMKHbIM.

CacayCT OTMCTHTDb, “TO 1HLIb B MOCJICAHCC BPCMsl CTAJI0 BO3MOKIbIM
PACCHHTATb H COMOCTABHTb 3aTPAThl HA NMPOTHBOPO3ZHOHHBIC MCPOIPHATHS MPH
PABTHMHBIX YPOBHIX AOTVCTHMOIO CMbIBA — MOCJC COCTABJICHHA (HA PAcuUCTHOH

2 PaBora BRIIOIHCHA B PAVIKAX (IPOIPAMMBI HOLCPHEKH BSIYIIHK HAYOHKK 0IKOJ ((poekt (0-15-
98512) 1 o nporpamye «¥uunepeuren Pocern. OyILaMenTULILIE Hee I oBalssy (11poekT 8.6.1)
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OCHOBE C HCTIOTB30BAHMEM KO.THUSCTBCHHBIX MOJECH CMBIBA) KapPTHI 3PO3HOH-
HoomacHbIx 3cMcab EBponciickoil wactu CCCP (Maciutad 1:2000000) (Jlapuo-
HoB, Benoucprosckui, 1987), a 3atem Beeii Poceuu (Macwurad 1:1300000) ¢ noa-
poOHO#M 3KCTIMKAUMCH, XapaKTCPH3YIOILCH CTPYKTYPY 2P03HOHHOOMACHBIX 3C-
MC1b MO YCTAHOB/JCHHbBIM CTYNCHSM CMbIBA B TMPCIACIAX KarkaoM o0aacTH. pec-
nyOaukH M kpast. Kpomc Toro, OblIM MCNOMb30BAHBI CACAYHLUMC PACUCTHBIC
MATCPHAJbL PC3Y.IbTATbI M3MCPCHUIET IMH U KPYTH3HbI CKJIOHOB N0 KPYMHOMAC-
WITAOHBIM KAPTaM; CBCACHHS O PACTIPCICNCHUH SPO3HOHHOIO TOTCHIMAIA PCJlb-
c(a No YCTAHOB/ICHHAIM K1ACCAM, HN CPCIHMC BCJAHUYHHbBI, HOMOrPAMMbI 3aBHCH-
MOCTCH MCMHAY 3HAUCHUMMM 3PO3HOHHOIO NOTCHUMAIA pC.ibc()a, COOTBCTCTBY KO-
LAX YKIOHOB H IJTHH CK.JIOHOB; CPCIHCOOIACTHBIC HHACKCHI arpoLCHO30B MoJc-
BbIX KYJIBTYP B JICTHHH H 3MMHHH NCPHOIbL CBCACHHS O CTPYKTYPAX MOCCBHBIX
TINOWAICH B 00/1AaCTAX. PCCMyONHKAX. KPasx W IPYTHC JaHHBIC.

Anst yuacmea semienofb3oeaius Koaxos3a « Beovea» (ICCOCTCITHAS 30HA
Bopouckckoi ob1actu) B 1986 r. Obl1a cOCTABICHA KapTa 3PO3HOHHOOHACHBIX
semenb (Macwrad 1:10000). [Tiowaae yuacTka — 928.5 ra. CTpykTYpa 3pO3HOH-
HOOMACHOH MAIIHH CO CMBIBOM. PACCHMTAHHBIM AJIsl HALUHH. COJCPKALUCHCA HO
YCPHOMY Mapy, npcacrasicHa Ha puc.l. B cooTBeTcTBUM ¢ (JAKTHUCCKOH CTpPYK-
TYPOH HOCCBHBIX HJIOLIAICH KO/IX03a ObITH COCTABJICHBI CXCMBI CCBOOOOPOTOB (C
COOFOICHHCM arpPOTCXHHYCCKHX HOPM YCPCIOBaHHs Ky AbTYp H T.1.). CTpyKTYpa
nioccBoB B 1986 r.: o3umbIc — 28.0%: sipoBbic (Bc3 Kykypy3bl) — 33.5%: nponaw-
Hele — 28,3% (B T.4. caxapHad CBEKIa — 8.7%. m0aC0.1HSUHHUK — 9,5%), KapTodeTs
H Oaxuesbie — 0.6%. KOPMOBBIC ROPHEM10dbI — 1. 4%, KYKypy3a Ha CHI10C —
8.1%): oanoneTHHE TpaBsl — 4.4%; MHOTOIeTHHE TpaBbl — 1.9%; map — 3,9%.
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Puc. 1. CTpyKTYpa 3p03HOHHOOTIACHOH MAIIHH B KOIX03¢ «Beayray.

PasMemenne KyJbTYP NPOBOJHIOCH IO YCTAHOBICHHBIM I'PAJALHAM
cmbia B 1, 2, 3.4, 5,6, 8, 10 n 15 T/ra-rog. C yucToM 3pO3HOHHBIX HHICKCOB
ATPOLICHO30B B CEBOODOPOTE YCTAHABIHBAIACH CPSIHETOIOBAS BEIIHYHHA 3PO3H-
OHHOTO MHAEKCA KyJNBTYP H. B 3ABHCHMOCTH OT I'PAJALIHH CMBIBA HA IAINHE, TIE
PA3MEIANHCH KY.IbTYPbl. HCHHCIAICA PACYeTHBIH CMBIB. C YUSTOM €T0 BEIH'H-



HBI (YKIIAOBIBANICS OH B 30JAHHYIO TPAJALHIO CMBIBA HITM BBIXOJHI 34 €TO Ipeac-
J1bl) HA3HAYAJKCb TC HIIH HHBIC MPOTHBOIPOSHOHHBIC MADb! /18t CHHIKCHHMH CMBbIBA
0 TpcOYCMOro YPOBHSI.

Takuv o6pa3oM, nmpoBOAMICH «mo100p» MNPOTHBOIPOBHOHHLIN MCP,
CHHIKAIOLUX CMbIB 10 KAXKIAOr0 M3 BHIOPAHHBLIN YPOBHCH CMbIBA. 3HAsI COOTHO-
LUCHH MIOWIAIACH NALUHM, HYKITAIOWCHCA B MPOTHBOIPO3HOHHBIX MCpAaX A1
CHHIKCHUS CMbIBA A0 «I0MYCTUMOIO» YPOBHSI, U MO.1b3YSICh ACHCTBY FOLIMMHU Pac-
ucHkavMu (HopmaTtuBbt..., 1983; PckoMcHIauMK..., 1985), ObliM PacCUHTAHbI
Pas3MCPbl HCOOXOMMbIX CSKCTOAHBIX 3aTPaT Ha 100 ra, MpOTSKCHHOCTb BAJI0OB HA
100 ra U CTOMMOCTb UX COOPYIKCHUSL (KAMUTAAbHBIC 3aTpaThl) (Tadn. 1 .)3

Tabuuna 1. PacucT 3arpat Ha HPOTHBO3IPOZHOHHBIC MCPOTPHSTHA IS
CHHXKCHHSA CMBIBA NMOYBbI 10 PA3HBIX ¥ POBHCH

N TTantest (%), 114 KOTOPOH HCOTXO, UMb TTpostacett- 3atparnl,

3 HOCTB BOJO34- py&/100 1a

E — TonepedHas odpadoTka + JCPIKHBAIONUX

2 S | § & [upcpemsu- [BososaACPAHBAIOLC| 5 | PATOR,TOT.M

§\5 EE C1oC §0- [BAIBI 114 pacCTOsITIMSIX, %

2 = E' &, | posnona- M 5 |oOmag| Ha CKe- | Kalu-

g S | mmepo- [ NN 5 100 1a | o= [raiusinie

=1 marmmr | 130 | 250 | 350 | 500 | & LI
1 226 18,7 |46,6 46,6 |2155010042,31 2236 | 58245,3
2 334 - 319 — | = | = |31,9|21550| 6874,4] 168,3|39871.8
3 30,0 - 221 = | = | = | = |20390] 45300,2| 67.2(26135.9
4 9.8 - — 122,01 = | = | = | 4330 956,9| 41.1] 55500
3 - - - | = 122,71 = | = | 2007 443,5| 285| 25726
6 - - -1 =1 - 122.1] - 380 8391 2835 4871
8 _ _ _ _ _ _ _ _ _ _ _

Kax BHIHO, 34TpATHI HA OCVINECTBICHHE IIPOTHBOIPOSHOHHBIX MEpP pa-
THYAROTCA BECBMA CYLUCCTBEHHO. [IpH ¢MBIBE B | B B 4 T/Ta-TOJ KAHTAIBHEIC
3aTpaThl OTIMYAKOTCH HA HOPSIOK. B 4 U B 6 T/ra-TOI — €INC HA NOPAIOK. 3HAYH-
TEMBHO OTIMYAIOTCS M CKSTOTHHIE 3aTPaTH. CaMM mo cede paccMATPHBACSMBIC
3ATPATHI NIPH MANBIX BEIHYMHAX AOMVCTHMOTO CMBIBA JOCTATOYHO BBICOKH, 0CO-
OCHHO KamHTaNbHBIC. IIpH YBEIHUCHHH HODMBI CMBIBA TPCOYIOIMECH 3ATPATHI
SHAYATCNBHO CHIDKAFOTCA.

Jna mpex cybwekmos geoepaipuy — [leanoackoil, beazopodckoii obaac-
meit # Cnagponoasckozo Kpai METOIHKA PACYETOB TAIUKS MPEIYyCMATPHBATIA
MOJIYICHHES A KAKAOTO H3 HHX TPA(PHEA 3ABHCHMOCTH BETTHYHHBI CMBIBA B DAC-
YETE Hi CYIICCTBYIOIIYIO CTPYKTYPY MOCEBOB H IO YCPHOMY MApY — OCHOBBI 114
HAHOO/ICC PALMOHANBHOIO C MOMBO3ALUMTHON TOUMKH 3PCHMSE PA3MCLUCHMS KYJb-
TYP HA PO3HOHHOOMACHBIX 3CMJBIX — OT MPOLCHTHOIO COOTHOLLUCHHS! 3PO3HOHHO-

* 3iech M JaIee JATPATLL IPHBOSIICK B Netax 1985 1991 1.
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OTACHOH MammrHe. OCHOBBIBAACH HA CTPVKTYPAX MOCEBHBIX IIOMANCH AT KOKIO-
ro cyfnekra (pCIACPaLMHU, COCTABIBLINCH HAHOOTCC PALHOHANBHbBIC B ATPOHOMHUC-
CKOM H MOYBO3ALUMTHOM OTHOLUCHHH CNCMbI CCBOOOOPOTOB, MPHUCM, OPCHKIC
BCCIO — C NPCACIHbHbIM HACBILICHHCM OPONALMHBLIMH, YTOObl PA3MCCTHTL HX HA
3CMIBSIN C HAMMCHBLIMM PACUCTHbIM CMbIBOM (uTO Haufo.a1cc OnarompHsTHO B
TIPOTHBOIPO3HOHHOM OTHOLUCHHM). 3aTCM, KaK H B MPCAbLAYLUMX pacucTax, npo-
BOH10Ch PA3MCLUCHHC KYJIBTYP, HCUHCIATUCh CPCAHHC BCIHUHHbLI 9PO3HOHHOMQ
MHACKCA KYJILTYP, H, HAKOHCL, — PACUCTHbIH CMbIB, MOCIC YCTO HA3HAYAIHCH HC-
00XOAMMBIC MPOTHBOSPO3HOHHBIC MCPbl A131 CHHIKCHHs CMbIBA 10 331aHHOO
ypoBHi. B Tex cayuasx, koraa TakuX NPOTHBOIPO3HOHHBIX MCD, kak 00padoTka
MONCPCK CKJIOHA. MPCPBIBHCTOC OOPO3IOBAHKC NMPOMALIHBIN H LICICBAHHC O3H-
MBIX, ITOJIOCHOC Pa3MCLUCHHC KYJBTYP. OKAa3blBANOCk HCAOCTATOYHO. TIPCAYCMaT-
PHBANIOCH COOPYIKCHHC JOPOTOCTOSLUMX BOJ03AACPKHBAIOLWMX H BOJI0OTBOIS-
LIHXN BANOB.

[Tocnc mOMHOro pasMCLUCHHS MPOMALIHBIX KYJBTYP. HA TAWHC ¢ 6o.1ce
BBICOKHM CMBIBOM BBOIHMIICH CIICIYIOWKH CCBOODOPOT. YT 0C3 NPOMALUHbIN.
3arcm, B cnyyac HCODXOAWMOCTH. TPCTHH — HA MAawWHC ¢ cluc 00.1CC BbICOKHM
CMBIBOM (OOBIYHO C MPCOD.TATAHKCM O3HMBIX KYJIbTYP CIUTOLIHOTO CCBA H MHOIO-
JCTHHX TpaB). [1pH 3TOM., Kak H B IICPBOM CIyuac. OMPCACISIHCE 0ObCMbI HCOO-
XOAWUMBIX PaboT M 3aTpaThl HA HX OCY LUCCTB.ICHHC.

HMcyucIcHie NMPOTSHKCHHOCTH BANOB NMOTPCOOBANO CHCUHANBHOH MCTO-
AWKH, OCHOBAHHOH Ha HMCIOIb30BAHHE 3HAUCHHH JIIP — XapaKTCPHCTHK, CBI3BI-
BAFOLINX KPYTH3HY B IIHHY CK10HOB. CHIDKCHHE CMBIBA 10 TPeOYEMOro YpOBHS
JOCTHIANOCh COKPAIICHHCM UIHHBI CKJ0HA IYTEM PA3SMCIICHHA BOJO3AICpIKH-
BAFOLIMX M BOJOOTBOAIIHX BAJIOB HA HCOOXOTHMBIX U191 3THX LCICH PACCTOSHH-
AX.

Tabmua 2, 3aTpaTel Ha IPOTHBOIPOHOHHEIE MEPONIPHATHA B HBaHOB-
ckoit, Benmropoacko#t 061acTax # CTABPOMONBCKOM KpA€ MM CHIDKCHHS CMbIBA
A0 pA3IHYHBbIX yPOBHEH

CMbIB, Salpatnl, MUH.PYE.

1/1a-10,( Exeropinic Kanra munie
1 1.9-12 344 0-4600.0
2 1,6- 9.7 21.4- 3677
3 1,3- 72 2,9- 2279
4 0.9- 0.3 0 - 737
5 0,7- 4.7 0 - 313
6 0,5~ 3.8 0 - 238
8 0.3- 2.9 -
10 0,2- 1,9 -
15 0-07 -

Kak cneayer w3 Tabauupl 2. PH 1ONYCTHMOM cMbIBC B | H B 2 T/ra-roa
KATIMTAILHBIC 3ATPaThl PA3IMYAKOTCS HA MOPSIOK, B 2 H B 3 T/ra-roJ — CHOBA Ha
nopsinoK. CYLUCCTBCHHO OT.THUAROTCS! H CHKCIOTHBIC 3aTPaThl.
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AHATOTHYHBIC PACYCTHL 3ATPAT HA IPOTHBOIPO3HOHHBIC MEPONPHATHA
NPH Pa3IHYHBIX YPOBHAX JAOMNYCTHMOrQ CMbIBA ObL1H MPOBCACHBI 118 NAXOTHBIX
3CMC/b CYOBCKTOB (PCACPALMH ABYN KPYMHbIX DKONOMUudeckux paitonos  [lei-
mpaieio-Yeproseanoco u Boazo-Bamcexozo (Taba. 3). Kak BHAHO, CKCTOAHBIC, H
KATIHTAIbHLIC 3aTPaThl HA MPOTHBOIPO3HOHHBIC MCPOMPHATHA NPH Pa3IHUHbLIX
YPOBHIX JAOMYCTHMOrO CMbIBA MO YKOHOMHUCCKHM PAOHAM C¥LICCTBCHHO OT.IH-
YAOTC. 3T CBSI3aHO € PA3IHUMMAMU B COOTHOLICHHAX MIOLIAACH 3PO3HOHHO-
OMACHOH MALIHKM, OTHOCSIUMNCS K PA3IMUHBIM [PAJALMIM CMbIBA, B CTPYKTYpaX
NOCCBHBIX MNOLIAACH, CCBOOOOPOTOB, A TAKKC HCOAMHAKOBBIN COOTHOLUCHHH
CMbIBA OT J0KACBLIX M TAMBIX BOJ M ApYrUX OpHuuH. CACAYCT YUMTLIBATL H TO
00CTOATC.ILCTBO. UTO CAMH MNOLUAIH HALICH B ODMACTAX PAa3THUHBL UTO TAKXKC
CKa3bIBACTCS HA 0OBCMAX 3aTPAT HA OCY LUCCTBICHHC MPOTHBOIPOIHOHHBIX MCP.

Tabamna 3. 3arparbl HA NMPOTHBO3IPO3HOHHBIC MCPONpUsTHs B LICH-
TpanbHO-UcpHO3cMHOM W BOro-BATCKOM IKOHOMHUCCKHX PAHOHAX A1 CHHXKC-
HH3 CMBIBA 0 PA3THIHBIX YPOBHCH

CMLIB. atpatrl, ThIc.pys.

T/TaTONT [xkerommre KarmTannimie
1 2000,0-7700 37700-3200000
2 612.8-6700 2300- 564300
3 214.0-5100 - 208800
4 84,6-3800 0- 52800
3 52,3-2900 0- 8700
6 35.1-2400 0- 1200
8 29,1-1300 -
10 14.6- 310 -
15 0 - 230 -

[TpoBCACHHBIC PAacUCTbl MOKA3A1H, UTO B 3THX 3KOHOMHUCCKHX pailoHax
3aTPaThl /151 CHUMAKCHMS CMbIBA PA3.IMUAKOTCSl BCCbMA CYLUCCTBCHHO; MPH A0MYC-
THMOM CMbIBC B | M B 2 T/ra-roJl KaNUTAIbHBIC 3aTPATbl PA3IHHAOTCA HA NOPs-
A0K, B 3 W B 4 T/ra-roa — CHOBA HA MOPsA0K. UCTKO NpOC.ICKHBACTCH 001LAs 3a-
KOHOMCPHOCTb, BbIMBACHHAS MNPH APCABLAYLUHX PACHUCTAX, A1 000HUX 3KOHOMH-
YCCKUX PAHOHOB, XOTS YCIOBHSL BCACHHS CCbCKOrQ XO34HCTBA B HUX PA3/THUHbL,

Ha ocHOBAHHU MPOBCICHHBIX PACUCTOB ANl LICHTpa1bHO-UCPHOCMHOIO
u Bonro-BATCKOr0 IKOHOMMMCCKMX PAHOHOB, 4 TAaKKC CBCIACHHMH O CPCIHCM
CMbIBC (MOJYUCHHBIX N0 BCCM C¥ObckTaM Peacpaluu), NOSBUNACH BO3MOKHOCTh
MOMYUHTh AHANOCHUHLIC TAHHBIC YKC B MACIITAOC BCCH seaitedeswyecroll mep-
pumopuy Poccuy. T8 3TOro, UCMONb3YS HMCIOLIHCCS JAHHBIC NO CyOBCKTaM
(pcacpaunn, ObLTH ONPCICIICHBI ¥ICIbHBIC 3aTPaThl HA ArPOTCXHUYCCKHC (CKe-
FOJIHbIC) H PHAPOTCXHHUCCKHC (KAMTHTANILHbBIC) MCPONPHSTHS., 00CCIICHHBAOIIHC
CHHXKCHHC cMbIBa 40 1. 3 M 6 T/ra-ro1, MOCKOIbKY HMCHHO B 3THX Npcaciax pac-
MOJIArAKTCS 3HAYCHHUS AOMYCTHMOrO CMbIBA M0 BceM cyObekTaM (iecacpauuu (oc-

a1




HOBAHHCM 1S 3TOr0 MOCIYKHIO TO, UTO B OONMBINHHCTBC CYOBLCKTOB (DCacpaLu
OH k0J1¢cO.ICTCs B peacaax 2—7 1/ra-1oId).

Cpeon nputmH. 00V CIABIHBAIOIIKNX 3TH Pa3IHIHA, 0c0D0e MECTO 3aHH-
MAaeT CTPYKTYPa 3PO3HOHHOONIACHBIX 3eMelb. [IpeacTaBICHHE O TOM, HACKOIBKO
OHA pPazIM4YHA. MOKHO NMONYYHTE H3 IpaHKA, XapaKTePH3YIOLIETO CTPYKTYPY
3IPO3ZHOHHOONIACHOH TALITHH MO YeTHIPEM 001acTsAM (pHC. 2). 3aTeM ObLTH COCTAB-
JIEHBI HOMOTPAMMBI, CBA3BIBAIOLIME CPEIHHH CMBIB, BEIHYHHY VACTBHEIX €XKe-
TOAHBIX H KANHTANBHBIX 3aTPaT. a TAKKE NMPHHHMACMBII TOMy CTUMBIH cMBIB. I1o
HOMOIPAaMMAaM OIIpEeIe/Iack BENHYHHA VIEIBHBIX 3aTpar IO BceM CYOBEKTaM
Oeaepauuy.

e e | e @ - N 1 e et ]

 DPCSUOHIOONUCHUS NAUHA

SR o . g0

Puc. 2. CTpyxrypa 3po3HOHHOOMACHOM MALUHH 3CMICICIBUCCKOM 30Hb
Poccuiickoit ®cacpauun (Ha npuMcpe ucThipeX 00JacTeH): [ — Boazospadckas
061, 2 — Boporexccraa b, 3 — Mocronckaa 06:a., 4 — Iepnickaa o6,

3Haq MIOmMAIH MAXOTHBIX 3EMENh CYOBEKTOB (Peiepamuy, 1M KAUKIOTO U3 HHX
ObUIM IIOJCYMTAHBI €KETOJHBIC M KANIHTANBHBIC 3ATPATHI A1 CHWKCHHA CMBIBA
Jo 1, 3 u 6 1/ratog. [TonyyeHusie Jannbie (beTouepkosckuii, TomyHoB. 1995)
OBUIM HCTIOJIB30BAHBI 711 COCTABICHHA KAPTHI (PHC. 3), JAMOIICH NPEICTABICHHE
0 TepPPHTOPHAIBHBIX PA3IHYMAN IO BETHYHHE 3aTPAT HA OCYINCCTBICHHE IIPOTH-
BOJPO3HOHHBIX Mep. Ha kapre moka3aHbl BEIHYHHBI €KETOIHBIX YIECJBHBIX 34-
Tpar (THIC.pYO./MIH.TA) HA AarPOTEXHHYECKHE MPOTHBO3PO3HOHHBIE MEPOIIPHIATHA
H THAPOTEXHHYECKHE. YCIOBHO IPHBEICHHBIE K OJHOMY TIOJY. JTO CBS3AHO C
TEM, YTO THIPOTCXHHYECKHE MEPOIPHATHA NPEANOIATAFT €IHHOBPESMEHHBIC
3aTPaTHl HA CTPOHTENBECTBO BATOB. CPOK CIVIKOBI KOTOPBIX COCTABIAET OKO10 50
1er. COOTBETCTBEHHO 33IAHHBIM YPOBHAM JOIYCTHMOTO CMBIBA, JIETEHIA KAPTHI
COCTOHT H3 TPEX YACTCH. MOKASHIBAIOIHX BE.IHUHHbI HEOOXOMHMBIX 3aTpar II4
CHIDKCHHA cMBIBA 0 1. 3 m 6 1/ra-rox. KakIas HX HUX COCTOMT U3 YETHIPEX CTY-
NICHEH, YCTAHOBJICHHBIX B PE3YJITATE IPYTIIHPOBKH JAHHBIX IO BCEM CYOBEKTAM
(enepauuu.

Kapra moxasbIBaeT. 4T0 HAMMEHBIIHE YICTbHbIC 3aTPATHI MPUXOTATCA
TIPHMEPHO Ha TPETh CYOBEKTOB (HeTCpAllHH. PACIIOIOKCHHBIX B PABHHHHOH YaCTH
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3eMICIC TBYCCKON TEPPHTOPHH CTPAHBI — NMPEHMYINCCTBSHHO B JIGCOCTENHOH H
CTCIHOM 30HAX M OTIIMYAKOLUMNCS HM3KHMM 3HAUCHUAMH CpcaHero cMbia. Ca-
MbIC BBICOKHC 3aTpaTbl — B cyOBCKTax (peacpauus ¢ Hanboace HeOAarompHsITHOH
CTPYKTYPOH 5PO3HOHHOOMACHBIX 3CMC/b, OTJMYANLUHXCS BLICOKHM CDCAHHM
CMbIBOM, HANOJSLUMXCS B LCHTPAIbHBIX palioHax Cceepioro Kapkasa, [Npuka-
Mbst, Boctounol CuOupu v [NpuMopbst. Mciay pacCMOTPCHHBIMH CTYIICHAMH B
KA I0H M3 4acTCH JCTCHABI BbIACACHbI CLUC ABC, 3HUMAIOLIHC TPOMCIKY TOUHOC
TIOJIOKCHHC,

M3 acreHabl KapThl CACAYCT, UTO 3aTPAaTbl HA OCYIUCCTBJCHHC ITPOTHBO-
9PO3HOHHBIX MCP MPH PA3HbLIN YPOBHSIN JOMYCTHMOIQ CMbIBA PABIHUAOTCS BCCh-
Ma CYLUCCTBCHHO. [TpH NOMYCTHMOM CMBIBC B | M B 3 T/rda-T01 OHH OT/IHYAKOTCS B
4-5 pas, B3 1 B 6 T/ra-roa — cHOBa B 4-3 pas.

B nocacauce Bpesst ObL1M PaCCHHTAHBI HOPMATHBHBIC SHAMCHHA 10Ty C-
THMOrO CMBIBA AT OCHOBHBIX HOUB 3CMIICICIbYCCKOH 30HBI POoccHM W cpcame-
B3BCLUCHHBIC 3HAUCHHA HOPM CMbIBA MO cyObCckTaMm (pcacpaumu (beaoucpros-
ckuil, bywveea u ap. 1993). B ¢BA3K € 3TUM. NOSABHIACH BO3MOKHOCTb OLCHHTD
3aTparbl, HCOOXOIUMBIC I151 CHHIKCHHS CMBIBA A0 3THN YPOBHCH. UTO KOHKPCTH-
3MPYCT pacucTbl H MPHIACT UM OONBIUVEO MPAKTHUCCKYHKO HAMPABACHHOCTL. [
3TOr0. 3HAs BCIMYHHBI JOMYCTHMOrO CMbIBA H NMPOLCHTHOC PAcHPCAC/CHHC na-
XOTHBIX 3CMC.Ib IO KATCIOPHAM CMbIBA. OblNA YCTAHOBICHA JO.Ts MALIHH, HC HY-
AIAOLIAACS B MPOTHBOIPOZHOHHBIX MCPOMPHATHX. 3aTCM. MOMB3YACh PC3Y.TbTa-
TAMH PAcUCTOB 3aTpaT AT CHHXKCHHA cMbiBa 10 1. 3 W 6 T/ra-roa. mo HoMorpam-
MaM ObIIH ONMPCACICHBI 3aTPAThl HA AarPOTCXHHUCCKHC (CKCMOAHBIC) H MHAPOTCX-
HHUCCKHC (KAMHTaNbHBIC) MCPONPHATHS A1 CHHKCHHSI CMbIBA JO AOMYCTHMBbIX
YPOBHCH MO KKIOMY CcyOBCKTY (pcacpauuu. [MoayucHHBIC Pe3yabTaThl ObLIH
CBCACHBI B TabauLy 4 W HCMOIb30BAHBI A1 PAHOHHPOBAHHUSI 3CM.ICACIBUCCKOH
TEPPUTOPHH POCCHH 1O €XETOAHBIM YACIBHBIM 3aTpATaM (THIC.pYO./MIH.TA) HA
ATPOTEXHMYECKHE ITPOTHBOIPO3HOHHBIE MEPONPHATHA H IHAPOTCXHHYECKHS, VC-
J0BHO IPHBEICHHBIE K OJHOMY TOIY. AT CHIUKCHHA CMBIBA 10 JOIYCTHMOTO
YPOBHA (pHC. 4).

AHAnM3} KapThl NOKA3BIBACT. YTO HAMMEHBIUHE 3atpatel (<100
THIC.pY0./MJIH.TA) IPHXOIATCA HA 00.1ACTH, PACTIONIOJKCHHBIE B PABHHHHOH YACTH
3EMJCICIBUCCKOH TeppHTOpHH CTpaHsl (TanmooBckad, Caparosckas, Boarorpaa-
ckas, OpeHOyprekas o01acTH, paBHEHHEIH JarecTaH. 1T 3amaaHoi CuOupH), C
OTHOCHTCTBHO OJATONPHATHOH CTPYKTYPOH IPO3HOHHOOMACHBIN 3¢METIh H BBICO-
KHM TPOLEHTOM ¢METb, HE Hy KTAOIMHNCS B IPOTHBOIPO SHOHHBIX MEPOTIPHATH-
X (>90%). MakcumambHbIe 3aTpartsl (>2500 ThIC.pyO./MIH.TA) MPHXOIATCS HA
paa cyOnekToB (peacpauru B Eeponciickoit vactu ([Mepmekast, CymonchHekas 00-
JactH, peenyOanku Mapu-32, Komu) ¢ naubonce neOaarompHsaTHOR cTpykTYpoi
9PO3HOHHOOMACHBIX 3CMCJIb, ¥ KOTOPLIX MAJI0 3CMCb, HC HYKIAIOLIMXCH B MPO-
THBOIPO3HOHHBIX MCPOMPHATHSX (20-30%).

CocrapicHnbic TalAHLA W KapTa, MOKA3bIBAIOLUMC, KAKHMC 3aTpaThl Ma
IPOTHBOIPOIHOHIILIC MCPONPHATHS HCOOXOAMMBI N0 KaxaoOMy CyOnexTy deac-
pALHU 151 COXPAHCIUS NM.10JI0POJHS! MOUB NPH C¥ LICCTBY IOLUCM CC.IbCKOXO3s1H-
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Tab.mna 4. OpHCHTHPOBOYHA OLCHKA 3aTPAT A8 CHHIKCHHUSI CMbIBA 10

A0NYCTHMOIO YPOBHs:

TTawus, we YA

3aTpaTbl IS CHHKSHHSL

) E x E :E HAIOWAACH B LIPO- | ¢MLIBA HO HOLYLCTHMOI'O
JIKOMOMHTCCKHS DAaHONEL ofac- 3 B I 3 ; THRODPORHOTIHEIX VPORIS, ThIC. pYE.
TH, PeCYOIIHKH, Kpa E E E : ; MepOLIPHSTHAX,
= E ) z 5 %0 CHero/t- | Kankiie.
= o o~ 11L1e 1nle

1 2 3 4 S 6 7
Cenepo-3anmaamniii
Kanutuinpa;ickas o0, 3R161 16130 794 20 -
Jlermrpasckas o0 390,91 2,6 | 3.0 69.0 180 -
Hobropockast o0 506,71 4,51 3.0 394 530 10100
TTekoncekast o08:1. 9364 5,8 13,0 52.6 1400 28100
Cenepublii
Pecn. Kapenns 717126 | 3.0 56.6 30 -
Peen. Komu 88,51 6.9 129 40,4 180 5100
ApxanreTsekas o0 2840149 | 34 604 300 -
Bonorouckast 06:1. 842,01 6,1 | 3.0 38.0 1310 27000
Mypmarickast 061, 24( 26127 534 10 200
enrpaibunlii
bpsisckast o011 1316,5] 4,1 | 3.1 34,7 1200 8300
Bitatmuperast o0, 668,3] 5,5 | 3,1 41,9 880 7900
Hnarnonckas o6 645.3]1 6,5 | 3.0 280 1090 22600
‘|'Bepekast o)L 158231 5,3 |13.0 50,1 2060 31600
Kanyskekust o0, 1020,7] 74 | 3.0 236 1990 35700
KocTtpomckas of. 7284 5.6 | 3.0 399 1020 18200
Mockosekast 00I1. 1201,0] 7.7 | 3.0 338 2430 48000
Op:toBekast o0:L. 1662,0] 5,3 |39 548 1580 -
Psrsanckast o011 1853,6] 3,5 | 3.7 64,2 1080 -
CMocHckas 001 1360,1] 7.7 | 3,0 341 3150 62400
Tymekas of. 15509 7.5 | 3.8 33.0 2350 -
SApocrapekas o0l 806,91 5.4 | 3.0 40.8 1090 20200
BoJuiro-Bsireknit
Pectt. Mapu-i 629,11 7.1 | 3,0 24,7 1150 25200
Pecir. Mopuosust 1256,7] 6,0 | 3.6 32,3 1560 -
Uynarckas pectl. 799.0] 86| 3.6 340 1490 -
I Tmkeropoickas ob1. 223721 6.7 | 34 42.0 3450 -
Kuporckast o011 26556 6.2 | 3.0 228 4200 93000
LenrpasibHo-YepHo3eMHbIH
Iearopo,ickas ofI. 165411 7.8 | 5.0 441 1800 -
BopoHexekas 06:L 3162,3] 3,6 | 5.3 79,0 930 -
Kypexast of1. 19712] 6,0 | 4,5 57.0 1800 -
JIumerkast oGm. 1647.8] 3.2 | 4.3 740 720 -
TamboBekas o0IL 226421 1,7 | 4.7 92,7 50 -
[oBoJrKkcKkui
Pecrn. Kamvnkug 94771 2.3 | 3.0 69.0 310 -




TIpogo.oxReHHe TADIHUbI 4

1 2 3 4 5 6 7
Pecll. Taraperan 3754,6] 2.9 3.7 68,7 1620 -
AcTpaxarickas 001 418,01 0.3 2.8 998 30 -
Bosrorpackas oG.1. 58174 1.7 38 89.2 300 -
CaMapckust 001 309161 2.3 4,7 84.4 460 -
| lermerickas ob1. 253201 4.3 4.0 069.9 1760 -
Caparopckast 001 6369.6] L9 4.3 88.5 520 -
VibsioBekast 00:1. 1808,5] 44 4.2 72,1 1060 -
Cenepo-Kapraskuii
Peern Hareetan 4458 0.9 3.9 96,3 - -
KuOupst.-Bankapekast peetl. | 322,11 14,0 6.0 60,0 500 -
Pecr. Cen.Ocetus 194.2] 100 5.1 62.4 200 -
Yeucno-Uarymerys 401,21 8.0 3.8 73.5 300 -
Kpacito, tapckuii kpait 423321 7.3 7.0 79,1 2080 -
Cranpononnekuif kpait 42625 79 5.2 62.0 4480 -
TPocronckast 00.1. 604231 38 4.9 75.9 2500 -
Ypaubckuit
Pecrt. banmkoprocTtarn 477891 3.0 4.4 77.3 1740
VY MY PTCKas PCCIL 361,21 9.7 31 214 3780 16100
Kypranckast o6t 302781 0,5 4.4 99.3 - -
OpceHOyprekast o061, 628431 L6 5.2 92,0 50 -
TTepmekast o0, 20757 12,1 3.0 16,1 5500 155700
CreproBckast o0 154191 3,0 37 769 950 -
YessOunekast 001, 316611 0.8 4.4 98,1 - -
3ana;Ho-Cudupcruit
TioMetickast obil. 1726,8] 0,3 4.1 98.7 - -
Tomckass 001 67081 2.9 37 80.4 250 -
Omekas 061, 4370,71 04 4.7 99.8 - -
[orocubupcekas o6 3926,01 1.2 4.5 93.3 - -
Kemeposekast 0071 1362.6| 6.2 3.9 477 1860 -
Arradicxuit kpabi 725101 1,3 4.4 92.4 - -
Bocrauno-Cuonpernii
Pecir. bypsiust 1019.2| 10,7 4.2 374 2160 -
Pectl. Tuisa 491,91 4.1 3.7 ol17 400 -
UpxryTtekas o6m. 1786,0] 10.3 3.0 322 3980 -
UnrHacKas o011 2266,7] 11,0 4.4 40,9 4550 -
Kpaciostpckuii kpait 399831 4.9 4.6 64,6 2720 -
Ja.ibnesocrounbliii
AMypekast 061 17922 4.1 4.3 66,1 1050 -
KalapoBckHid kpait 2714 4,3 4.9 75.9 160 -
1 IpuMopcKwit kpait 757.4| 10,35 4.5 40.6 1420 -

CTBCHHOM HCITO.Tb30BAHHH 3CMCITb. JAMOLUHC BO3MOMHOCTb TOJYUHTL OOLMH
HTOT H NPCICTABHTb TCPPHTOPHANBHBIC PAa3THHsA, Oy IyT BCCbMA MOIC3HBI, KOTIa
rocyIapcTBOM OY.IyT BbIACICHBI CPCICTBA Il 3ALLHTBI OT IPO3HH H BCTAHCT BO-
npoc 00 HX pacnpcaClICHHH H YCTAHOB.ICHHH OUCPCIHOCTH padoT.
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T A. JTapuonos

PAJHOMACIITABHAS OEHKA H KAPTOTPA®UPOBAHHUE
IMPHPOIHOHU OOACHOCTH JPO3HH ITOYB

KapTht 3p03UOHHOOMACHBIN 3CMC.1b SIBISFOTCH OCHOBOM A1 paspaboTKH
MOYBOBALMTHLIN MCP M PCLUCHHS JAPVTHN 337a4, CBA3ZAHHBIX C PALMOHATBbHBIM
MCMOIL30BAHHCM 3CMCILHBIX H BOIHBIN PCcypcoB. OHH JOTKHBI JABATH 00BCK-
THBHOC MNPC/ICTABICHUC O PACIPOCTPAHCHHH H CTCIICHH 3PO3HOHHOH OMACHOCTH
3CMCIb M OTBCUATL Pstay  TPCOOBAHHH. 3ABHUCAIIHX OT CTAIHH MPOCKTHO-
H3bICKATCIBCKHN PaboT. [TepBOC YCNOBHC JOCTHIACTCS KOTHUYCCTBCHHON OLICHKOH
OCHOBHBIN (PAKTOPOB 3PO3HH H HCHO.Tb30BAHHCM MATCMATHUCCKHN 3aBHCHMOCTCH
MCKIY HPOLCCCOM H (paxTopaMH. cro oHpcacasiowuvmu. Cncunduucckue tpedo-
BAHHA K KapTaM Kak K OCHOBC IJIi NMPOCKTHPOBAHHSI BLITCKAIOT W3 3a71au. poluac-
MBIN HA PA3IHUHbIN CTATHAN HPOCKTHPOBAHHS.

Ha kaprax kpymHoro macmrada 10.pKkHa ObITh HOKa3aHa JH(pepeHUna-
LIHA CMBIBA B MPCACIAN CKJIOHA. 6C3 YCro HCBO3MOJKHA NPHBA3KA HPOTHBOIPO3H-
OHHBIX MCP HAa MCCTHOCTH, YTO SBISCTCH OCHOBHOH LCIIbIO HPOCKTOB MOBO3A-
LIMTHOIO 3CMICYCTpoHcTBa. CpeaHe- H MCIKOMACIUTAOHLIC KAPThI HCIONB3YIOT-
Csi IPH COCTAB.JICHHH CXCM IMPOTHBO3PO3HOHHBIX MCPOMPHATHH HA PCrHOHANIBLHOM
W OOLUCHALMOHANBLHOM YPOBHSAX. IMABHOH LICTBEO KOTOPBIN SIBIIACTCS OMpcicnc-
HHE B YKPYIIHCHHBIX MOKA3ATEILIX 00BbEMOB H CTOMMOCTH INPOTHBOIPOSHOHHBIX
Mep. J 11 pemeHns 3T0H 3aJauM KApTH J0.DKHEI COISPAATH HHOPMAIIHIO O Pac-
MIPSICACHAH CEIIbCKOXO3MMCTBEHHBIN YTOAHH 10 KATETOPHAM 3POSHOHHOIN OIIaC-
HOCTH (HHTCHCHBHOCTH CMBIBA). MHOTOCTAJMIHOCTE NPOSKTHPOBAHHA IIPEATIO-
JardeT OAHO3HAYHOCTH IOAXO0B M IPESMCTBEHHOCTD KO.IMMCCTBSHHBIX OLICHOK
IPO3HH, TAK KAK JHII B 3TOM CIy4de MOCIEIYIOIHUE MPOPAOOTKH OYIyT ABIATH-
CSl YTOYHCHHCM H ACTUTH3ALHCH IMPSIbLTyLIHY.

IIpeeMCTBEHHOCTD PA3HOMACINTAOHBIX OLEHOK 3PO3HOHHON ONACHOCTH
IPOLIE BCEr0 00SCIEYMBACTCA HCIOTMB30BAHMEM OJHOM MOAEIH IPO3HH ITA CO-
CTABICHHA KAPT 3PO3HOHHOOMACHBIN 3¢ME1b PABHBIX MacIITadoB. I OLCHKH
IPOIHOHHOH OMACHOCTH MOTYT HMCIONB30BATHCA PAMIHHMHBIC MOICIH IPO3HH, HE
HMCIOIME PETHOHANBHBIX OrpaHHYeHHH. K uHCTy MoaeneH, KOTOpBIE MOTYVT HC-
TIONIL30BAThCSL HA TCPPHTOPHM BCCH POCCHH, OTHOCATCA «YHHBCPCANBHOC YpaB-
HCHHC 3PO3HH», A8 PACCTa CMbIBA OT CTOKA JIHBHCBbIN BOJ, H 3aBHCHMOCTb Ui
OIIPCACICHHS CMbIBA B MCPHOA CHCTOTAsHUS, MPCAI10ACHHAs [ 0CYaPCTBCHHbIM
Tuaponoruucckum UHCTHTYTOM. OBC MOICIH ObLIM CYLICCTBCHHO MCPCpadoTa-
Hbl H CHAOKCHbI HCOOXOIHMOH CMPABOYHO-HH(OPMALUHOHHOH Oa30#, oNBaTbl-
BAIOLLUCH BCH) CCUILCKONO3CTBCHHY IO 30HY Poccuu. B ¥HHBCpPCAIbHOM YPaBHC-
HUH 3po3uM ObL1 CYLUICCTBCHHO TNCpcpadoTaH Onok peabc(a, aaamTHpOBAHbB
IPHMCHHTCIbHO K YCIOBHAM POCCHH arpo3po3HOHHBIC HHACKCHI OCHOBHBIN I0-
JCBBIX KY.IbTYDP, MOAH(MLIHPOBAHA HOMOIPAMMA A1sl ONMPCACACHHS 3POAHPY CMO-
CTH NOYB H Pa3pabdoTaHb! PCKOMCHIALIMH N0 HCIOJb30BAHHIO JTAHHBIX CTAHAAPT-
HBIX AHANM30B IPAHY JOMCTPHUCCKOrO COCTABA MOUBbI AMst 3TOH LCAH. Beua co-
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CTABICHA TAKOKS KAPTA 3PO3HOHHOTO MOTEHIHANA 0CAIK0B Macmrada 1:3000000,
214 ucro ObUIO UCMOJL30BAHLI JaHHbIC 00.aCC UcM GO0 MCTCOPOJNOrHYCCKHX
CTaHuMii 3a 25-1cTHUil ncpuoA (Jlapuonos, 1993). Moacab Obl1a anpoOHpoBaHA
B pasauuHbIx rcorpaduucckux paitonax Poccuu ( L{UHO, Cesepubiii Kaska3, [lo-
BOMkbe, FOkHbli Ypad Antaiickuil wpaii, 3adaiikansc, Jaasuuii Boctok) U mo-
KQ3aJ1a ¥ A0BJICTBOPHUTC/IbLHbLIC pesy. abTaThl. B voacnu [ocy napcrseuHoro [uapo-
JIOTHUCCKOrO MHCTUTYTA ObL1 npcoOpasoBaH /0K pesabeda U3 HCSBHOrO BHAA B
ABHbILH, CJ10H PCHHOr0 CTOKa ObLI 3aMCHCH Ha CKJIOHOBbLIH. Kpomc Toro, Moacan
ObL1a nonoaHcHA AHPQCPCHUNPOBAHHON OLCHKOH IPOAHPYCMOCTH NOUB M TAIOKC
anpoOHPOBAaHA B PA3IMUHLIX MPHPOAHBIN YCIOBHsIN. OOGC MOACIH OGCCNCUCHDI
HCOOXOIMMOH CnpaBOYHOH HH()OPMAUMCH M MOTYT OBITb MCMOJIB30BAHBI HA TCP-
PHTOPHH BCCH 3CM.ICICTbUCCKOH 30HbI POCCHH.

YpasHeHus HPo3HH H0UB DI

PaccmarpuBacMasi MCTOOMKA OLCHKH H KapTOrpa()MpOBAHHs 3PO3HOH-
HOOMACHBIN 3CMC/Tb B PA3IHUHBIX MACLITA0AX OCHOBAHA HA JBYN IMIHPHUCCKHN
ypaBHCHHSX. OJHO H3 HH HCMOJB3YCTCH 15l PACHCTa HPHPOIHOH OMACHOCTH
CMBIBA OT CTOKA JIWBHCBBIX BOI. APYroc — OT CTOKA Tanbix Box. [lcpBoc Hvcer
BHI!

Wy AILPCA ()]

rae WV, — CcpeaHad MHOTOMETHAA BEIHMHHA CMBIBA OT CTOKA JOMKIACBEIX BOI,

T/TaTO0A; ] — IPOMOHHEIH TOTECHIHAT A0KIEBBIX 0CaakoB (BI10), vCIOBHEIC
CAMHULL, // — CMBIBACMOCTb (3POAUPYCMOCTb NOUBLL), T/ra-ca. 3M10; /° — pakrop
peabepa, NPUHSITLIA PABHBIM CAMHMUC 1750 CKJIOHA AJIMHON 22,1 M M YKIOHOM
9%: (7 — 3PO3HOHHbBIH HHACKC KYJBTYPbl HJIM CCBOOGOPOTA B LICIOM, TIPCICTAB-
JroKi coO0H OTHOLUCHHC CMbIBA € MO, 3AHATOrO KYJbTYPOH (arpodpoHom) Kk
CMbIBY C MO, COJACPKALICrOCs MO OCCCMCHHOMY Mapy MpH 0OpabOTKC MOUBbI
BAOJb CKI0HA; 3/ — KOIDPUUMCHT NOUBO3aMTHON (CKTHBHOCTH NPOTHBO-
9PO3HOHHOM MCPbL, ONPCACTICMbIH Kak OTHOLUCHHC CMbIBA C MOJM, 3AHATOCO
KYJLTYPOH HJIH arpopOHOM, Ha KOTOPOM MPHMCHSICTCS NPOTHBOIPO3HOHHbIH
TIPHCM, K CMbIBY C AHATOCHMHOrO MOJIs, HA KOTOPOM NPOTHBO3PO3HOHHbLIA NPHCM
HC MPHMCHSLICS, 8 00paboTKa MOMBLI H MOCCB MPOBOAATCS BAOJbL CKIOHA,

3aBUCHMOCTb AJIst ONPCACJICHUS CMbIBA OT CTOKA TAJIbIN BO,T MOKCT ObITh
MPCACTABCHA B BHIC (DYHKUMH P411a HAPAMCTPOB, YMHOKCHHOH Ha (hakTop yk-
JOHA. 3PO3HOHHOIO HHACKCA MOCCBOB HJH arpo()OHOB H KOIP(PHUHCHT NO4BO3a-
LIHTHOH 3((P)CKTHBHOCTH NPOTHBOIPOZHOHHBIN MCP!

W, FHILL)-f1®,)-C-M. )
rac H',, — CPCaHAA MHOTQUICTHSAS BCIHUHHA CMBIBA OT CTOKA Tanblx BOA. T/ra: // —
CJ10i MOBCPXHOCTHOrO CIJIOHOBOIQ CTOKA, BABHCALUMI OT 3aMacoB BOAb! B CHCIC
H psida apyrux Qaxropoe. MM /{ — 3poanpyeMocTs noussl, T/ra-c1. 3110 (3po3u-
OHHBbIH MOTCHLHAN OCAJKOB). /. — ITHHA CKIOHA. M. / — KPYTH3HA CKJOHa, f{/)
NpHHAT paBEEM 1 npw yimore 4,5%: @, — ko3pHIEEHT HOPMEI CKIIOHA, YYH-

50



THIBAKIIMH BIMIHAC KOHOCHTPALMU CTOKA HA COOUPAIOIIUX CKIOHAX M €TO Pac-
CPCAOTOUCHUC HA PACCCHBAROLLMX CKAOHAN: (| — 3PO3HOHHBIH HHICKC KYJIbTYPbl
nau arpo)oHa, NpcACTaB/SAOINI COOOH OTHOLUCHHC CMbIBA C MOJM, 3AHATOrO
KyAbTYPOH (arpooHOM) K CMbIBY C M08 340H, BCAXaHHOrO BAOJbL CKAOHA; A —
TO #C, uto H B Popmyac (1).

Koumuecrsennasi onena Gparopon 2po3um

3PpO3HOHHDBII MOTCHUMA1 KOHKPCTHOIO A0KAsl XapaKTCPH3Y FOLUMIH 3po-
AUPY FOLLY KO CMOCOOHOCTb 103141, NPCACTABIICT COO0H NPOH3BCACHHC KHHCTHYC-
CKOH 3HCPTHU J05KICBbIX KANC/b, BbIMABLUMX 33 A0KIb HA MIOIIAAN B OAHH I'CK-
Tap. Ha cro 30-MHHYTHYK MAKCHMAIIbHYKO HHTCHCHBHOCTb. JHCPrHCH 10XKIA
XapaKTCPH3YCTCH Cro CMOCOOHOCTB Pa3py IWaTh CTPYKTYPY NOBCPNHOCTHOTO CI0M
NOYBbLI W OTPLIBATh YACTHLBI MOUBLl OT OOLICH MACCHI. UTO SIBISCTCH HAYATBHOH
CTATHCH 3PO3HOHHOIO MPOLCCCA, BbI3BIBACMOrO 10°KICBbIMH ocatkamu (Ellison,
1944). TIcpcHOC OTOPBAHHBIN KANIAMH 107KIsl YACTHLL BHH3 MO CKJIOHY NPOH3BO-
AUTCS CKIIOHOBBIMH NMOTOKAMH, YICIbHBIC (HA CIHHHLY LUHPHHA CKIIOHA) pacNo-
Abl 3ABHCAT OT WHTCHCHBHOCTH 0CaJkoB. MX TpaHCmopTHpyrowas cnocoOHOCTh
Ha MOPSI0K YBCIHYHBACTCH NMOJ BO3ICHCTBHCM Y IAPHBIN BOTH, BOSHHKAKOLIHX B
MCJIKOBOIHBIN TLJIACTOBBIN CKJOHOBBIN NMOTOKAN TNMPH MAIACHHH KamncIb JOXKIA
(Maxkkasecs, 1955). TTo Mcpe y¥BCAHUCHHS ¥ ACABHBIX PACXOAOB MJIACTOBBIX NMOTO-
KOB, @ TAKKC B PC3Y.IbTATC KOHLUCHTPALKH IACTOBBIX MOTOKOB B PYUCHKAX CKO-
POCTB CTCKAHHA BOJH IO CKIOHY CTAHOBHTCA JOCTATOYHOHM T4 OTPBIBA HACTHIL
TOYBbI 3d CYCT JKMBOH CHIIBI MOTOKOB. TaKHM O0pA30M TPAHCHOPTHPYIOINAA H
IPOJHPYIOMAA CIOCOOHOCTD CKIIOHOBBIX MOTOKOB IPH NMPOYMX PABHBIX YCIOBHAX
ABIAFOTCA (PYHKUMECH HHTCHCHBHOCTH JOKIA. KOTOPAS B 3pO3HOHHOM IMOTCHIHA-
1€ D0KO] YURTHIBACTCA MAKCHMATHHOH 30-MHHY THOH HHTCHCHBHOCTH.

OpO3HOHHBIH MOTCHUHAT OCAIKOB BKIIOYACT B KOCBEHHOM BHAC H CIOH
ocagkoB. KoappumueHT KOppEeIALEE MKy 3THM KOMIICKCHBIM MOKABATEIEM H
CMBIBOM O4eHB BBICOK (#=0,8-0,9) (Wischmeier, Smith. Uhland, 1958). Hccneao-
BAHMA. BBIMOTHCHHBIC B MEHmmm, moareepmmim 310 mooxeHme (Rao Gupta,
1971). Cor1acHO HCCACIOBAHHAM, MPOBSICHHBIM B Pymbmnn (Dragan, Stanescu,
1970), cMBIB nmyumue KOppEeIMpyeT C NMPOH3BEACHHEM JHCPIHMH J0Kad Ha 15-
MHHYTHYIO MAKCHMAJIBHYK) HHTCHCHBHOCTb. B mpmrOpe:xHOH monoce YepHOMOPp-
cKO# 30mbl KaBkaza Ay uLKMe pe3yabTaThl JACT 30-MHHYTNAA MAKCHMAJBNAS HH-
TCHCHBHOCTb, @ B ropnoii — 15-munyTHast (Cornualimsuam, 1987). Mcxay npo-
W3BCACHHMAMH JHCPLUH 05K Ha MAKCHMAIbHY O HHTCIICHBHOCTD 3a PA3AHUHBIC
oTpe3kH BpeMceHH (10, 15, 30 MHH ) CYINCCTBYCT TCCHAst KOPPCAMLMOINHAS 3aBH-
CHMOCTb (3ac1aBCkui M 1., 1981). ¢ Apyroi CTOPOHbL, 30-MUMYTHAs MAKCH-
MalbHasi HHTCICHBHOCTb JACT HAMAVULIYEQ KOPPCMILMIO C UNITCHCHBHOCTBIO 34
J100bIC UMbIC BPCMCIHBLIC NpoMCkyTKH ([Ccpacumchko, Kymann, 1983). Cacno-
BATC.1bHO, 3TH PA3J/IMMMsI KPOKOTCS, BCPOATHO, HC B CNCUU(DHKC 0caakoB, a o0y-
CNOBACHbI HHbIMM TpUuHHAMH. K HX UMCIY MOrYT ObIThb OTHCCCNbL Pa3MCPbl
IJIOLAA0K, NOUBCHHbIC CBOHCTBA H Ap.



3aBHCHMOCTb AT PACHUETA 3POSHOHHOTO NMOTEHLHANA J0MKIEBBIX 0CAT-
KOB (/]) HMEET BHI:

in

T=008 [473 48940523647 o, [ty . 3
i=n .

rac / ; — MHTCHCHBHOCTb 0K 151 32 j-blif MHTCPBANT BPCMCHH, B MPOJIOIKCHHC KO-

TOPOT0 HHTCHCHBHOCTb OCTABAJACH MOCTOSIHHOMN, MM/MHH; 11]- — CI0H A0k 3a ) —

bIH HHTCPBAT BPCMCHH, MM: /3; — MAKCHMATbHASL 30-MWHYTHAs HWHTCHCHBHOCTb
0caakoB, MM/MHH. JIoXIH CO CIOCM OCAIAKOB MCHCC 10 MM HC YUMTBIBAKOTCS,
NOCKO/TbKY OHH B LICJIOM HC OKAa3bIBAKOT 3aMCTHOIO BJHSIHHSI HA CMBIB.

[To dopmy.ac (3) ObLIH pacCUHTAHB! IPO3HOHHBIC MOTCHLHANb JOMICH
32 25-ncTHUH ncproa 1t 450 MyHKTOB, PACTIOTOACHHBIX MPCHMY IUCCTBCHHO B
3CMIICACTBUCCKOH 30HC Poccuu. Pesyabrars! pacucToB ObLIH HCMO.Ib30BAHBI TSI
NOCTPOCHHSI H30MHHCHHON KapTbl CPCIHCMHOIOICTHCTO IPO3HOHHOIO MOTCHIHA-
Ja A0XACBBIX 0cankoB. Ha 0osbiucii yacTu 3eaMiicACIbucCKkoi 30Hbl Pocchu apo-
JHOHHbIH NOTCHUKAJ cocTaBmICT 4-6 caunuu. JInwe Ha Hukuem Jouy w Cesep-
HoM KaBkasc, B [IpUMOPBC IPO3HOHHBIH MOTCHUMAN OCAIKOB MOBBIILACTCS A0 15-
20 cauHML, a MAKCHMAabHBIC 3HAUCHHS D10 THroTcoT K YCPHOMOPCKOMY MO-
Ocpexbio KaBkasza, Ha cceepe w rorc Epponciickoit yactu Poccun n B Cubupn
pennuuHa JI10 omyckaercs 10 1-2 eTHHHL.

Kpynueie ¢opmbl peaseha (BOIBBIICHHOCTH, TOPHI) OKA3BIBAXOT OOJNb-
IO B.IMSHHE HA KOJIHYECTBO OCAIKOB M HX HHTCHCHBHOCTH (IIIBep. 1984). Ha
CKATax BO3BBIMICHHOCTEH. OOPALICHHBIX K BIATOHECYIUHM MOTOKAM. OCAIKOB
BBINIATACT OONBLIC U HHTEHCHBHOCTD HX BBIIIC. HEM HA MPOTHBONO.IOKHBIX. BbI-
COKHE TOpHbIE XpeOThl CO CTOPOHBI BIATOHECY IIHX BO3IVIUHBIX MAcC criocoOCT-
BYHOT BBIMAICHHIO OOIBIIETO KOJHYECTBA OCATKOB HA 3HAUHTSIBHOM Y IATCHHH
oT Hux. HemocpeacTBeHHO 32 XpeOTaMH CYIUECTBYIOT 00.1ACTH I0/KICBOH TSHU.
I1e OCAIKOB BBINIAAACT HAMHOTO MEHBIIE. []0 Mepe yBEIMICHHA BBICOTHI MECTHO-
CTH. HAYWHAA ¢ OTMETOK 300 M 1 Oonee, HHTeHCHBHOCTH OCAIKOB YMEHBILACTCA.
HCCMOTPA HA MPOJOIDKAOIIKHACS POCT HX KOIHYCCTBA. [103TOMY C ONPCICICHHOH
BBICOTBI, HECMOTpA HA POCT KO.IMYECTBA 0CaIKOB, BemmyuHa D10 y6siBact. B TO
7K€ BpeMsA OOIBIIHE MEAKITOPHBIC KOTIOBHHBI OOBIMHO OTIHYAOTCS MOBBIMICHHBI-
MU 3Ha4eHHAMH 3110 1o CpaBHEHMIO C NPHICTARIIHMH XpPeOTaMH.

Bce 310 nIpHBOIUT K JOCTATOHYHO CIOKHOH KAPTHHE MPOCTPAHCTBEHHOTO
pacTpeIeICHHA 3PO3ZHOHHOTO MOTEHLMATA OCATKOB HA BOXBBIICHHOCTAX H B
TOPHBIX PAHOHAX.

B snvmmpuueckoii MOJETH CMBIBA 32 TEPHOA CHETOTASHHA OJHHM U3 OC-
HOBHBIX APTYMEHTOB SBJHIETCS CIOH CKIOHOBOIO CTOKA 34 MOTIOBOABE. H3BECTHEI
KApPTHI CKIOHOBOTO CTOKA, OXBATHIBAIOLIME IHIUL HEHTPANBHO-UCPHOREMHEBIE H
HEKOTOpBIe mprierapomme K HuM Teppuropuu (Cypmay, 1979; Meanos, Jlomsl-
peB. 1979). AHATH3 MX NOKA3BIBACT CYIUSCTBEHHBIC PACXOMKICHHA KAK B BEIHYH-
HAX CKJIOHOBOTO CTOKA, TAK M B €r0 NMPOCTPAHCTBEHHOM pacrnpocTpaneHun. O0-
pALIAET BHHMAHHE OTCYTCTBHC BIHAHHA HA CIOH MABOAKOBOTO CTOKa peibedia,
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KOTOPHIH OKA3HIBACT CYIUECTBCHHOE BO3ICHCTBME HA 3ATACHL BOJBI B CHEIKHOM
NMOKpoBC. McTOUHHKH HHPOPMALIMH H MCTOAbl COCTABICHHH 3TUX KApT HC pac-
KPbITbl C MOJIHOTOH, MO3BOJIAOLICH NPOJIOTKHUTb COCTABJICHHC AHAJOTHHHbIX
KapT Ha BCHO 3CM.ICACIbUCCKY KO 30HY Poccuu. KapTel cnost CTOKa 3a MosioBoabC,
COCTABICHHbBIC MO AAHHbIM THIPOIOTHHMCCKHX MOCTOB Ha MajbiX pekax (MHcr-
pykuus....1979) JAOT CHIILHO TFCHCPWIH3OBAHHYH) KAPTHHY M HC YUHTbIBAIOT
BJIMSIHHSL FPAHY TJOMCTPHUCCKONO COCTABA MOUB H YKJIOHOB, KOTOPbIC OKA3BIBAOT
C¥LUCCTBCHHOC BO3ACHCTBHC HA BCJHUYHHY CKJIOHOBOIQ CTOKA.

B cBi3H ¢ 3THM COl CKIOHOBONO CTOKA NPCAJIAracICs OMPCACLICT KAk
MPOH3BCACHHC CY¥MMbI 3aNacOB BOAbl B CHCIC K HA'aly CHCIOTAssHHA W 0CAAKOB
3 IICPHOZA CXO0AA CHC/KHOTO MOKPOBA HA KO(P(PHLIMCHT CKIIOHOBOTO CTOKA. Takas
HH(OPMALMA BHO.THC JOCTYHHA. JIaHHBIC O MAKCHMANBHBIX CHCro3aHacax co-
aJcpxkarcst B cHpaBounukax "Kaumar CCCP". CI10H 0caakoB 3a HCPHOJ, CHCroO-
TasiHASL OHPCACTIACTCS KAaK CPCIHCC KOJIHYCCTBO OCAAKOB 34 BPCMsl OT CPCIHCH
JaTel MAKCHMAILHOTO 3amaca BOAbl B CHCIC JO CPCIHCH JaThl CX0JA CHCHKHOIO
NMOKPOBa. B LCNOM TCPpHTOPHATIBHOC PACHPCICICHHC 3aHACOB BOIBI B CHCIC
OUCHB CJIO’KHO H BO MHOTOM ONPCIC.IACTCS PCIIbCIOM.

McTeneBbIiH MCPCHOC CHCra MOXCT OKa3blBaTh CVLICCTBCHHOC BITHSHMC
HA MCPCPAcNpCICICHAC CHCra Ha CKIOHAxX. Eciu mo 3tomy BOTMPOCY HMCHOTCH
JAHHBIC MCCTHBIX HAYYHO-HCCIICIOBATCIIBCKHX YUPCHUICHHIH, TO CICAYCT BBOAHTD
TIONPaBKY Ha MCPCPACTPCACICHHC CHCTa MO CKIIOHAM Pa3JIHYHBIX IKCIIO3HLIMA.

Ko3()()HuMeHT CTOKA 3aBHCHT OT CBOHCTB IOYBEI, CTCTICHH NPOMEP3aHAL
H BJLKHOCTH 3aMEp3IICH MOYBBEL A TAKKS OT YKJIOHA IMOBEPXHOCTH. [ ayOHHA
TIPOMEP3AHMA H BJIUKHOCTD MOYBBI B NPECI3HMHHH NEPHOI BO MHOTOM OIpede-
TTHOTCH KITHMATHUCCKMMH VCIOBHAMH. JTH 3AKOHOMCPHOCTH HALLTH KOJHYECT-
BEHHOC BbIpwKeHHE B padore B.E. Bonorpenkoro (1979). xotopsid odoOmun
MHOTO.ICTHHE JJHHBIC CTOKOBBIX CTAHIMH. DACTIOJIOKCHHBINX B PAIHMHBIN IIPH-
poaHBIX YCa0BHAX. COMOCTABNCHHE KOA()()MIMCHTOB CTOKA, IPHBCICHHEIX B
ITOH paboTe ¢ HEMBUCHMBIMH JaHHBIMH (['0.10c0B H ap., 1987, Opnos. ITytu-
auH, 1978; Cypymay. 1976) moKa3EIBACT. YTO MEIKIY HHMH HMCHOTCA HEKOTODHIE
pasnEuud.  TIo3TOMy, €CNH  CYIIECTBYIOT JAHHBIC MECTHBIX — HAYUHO-
HCCICIOBATE IbCKMX YUPESKIACHHIL TO Ty9IIC MOIB30BATHCS MOCICIHAMH.

DakTop penbedha Ha OTPEIKE CKIOHA OMPEACTIACTCS KAk

Pl PN y .

Pp PrrPaiyis
rac Py — Qaxtop penbeda Ha k-OM OTPC3KE CKIOHA: / — ANHHA OTPC3KA B MCTPAX;
Ppeyn Pty 1 — GakTOpbt penbCda Na CKIOHC ATHHOM B k U K-/ OTPC3KOB, KOTO-
PbIC BEMHCIIAFOTCS IO (popMy e 4,

P =22.1 P # ¥ *(K ¥ )P 18.62 *sina retg(0,01%1,)
k : k 1 +10%5 QOIS

+0.065 4)

rac @— k03(PHUHCHT. ¥YHTHIBAFOILHH BIHAHHC MOMCPCHHOrO MPOMHIA CKIOHA
HAa CMBIB C A-r0 OTPC3Ka CKIOHA: /— VKIIOH CKJIOHA Ha A-OM OTpe3ke. % o, H pj—
MOKA3aTC/Ib CTCICMH NPH AJMHC CIJIOHA ATs1 BCCrO CKJIONA H A-ro OTpe3Ka; & —
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MOPSIKOBBIH HOMEDP OTPEsKa (OTPE3KH CIIOHA HYMEDPYHOTCS OT BOJopasaeTa. Mx
JIMHA HABHAYACTCS NPOU3BOJAbHO M OObIMHO COCTABIACT 100-125 meTpoB). 3Ha-
YCHHC MOKA3ATC/ CICNICHU NPH JIMHC CKIOHA HA A-OM YHACTKC (OTPC3KC) CKIO-
HA OMPCACICTCS MO POPMY.IC:

pr 0.212,067(py-0.2) ~(hely 013112045 (5)

rae /7 — 3poanpyeMOCTh O4BBL. OCTANBHBIC 0003HAYMCHHS IIPSKHHCE.
B nprHATOH MOICTH TANOTO CTOKA (DYHKIUMA ATHHEL CKIOHA BBIPLKCHA B
HEABHOM BHIC, A 3ABHCHMOCTD CMBIBA OT YKIOHA CKIOHA HMCET C/Eay FOIIMI BRI
48.27 *sinarctg(0.01*7,.)
! T = . (6)

vl+v|0n.3."9—u.06*!

O003HAYCHIS MPEKHAS. JTA (ZWHKIMA CTPEMHTCS K HYJIO IPH CHILKS-
HHHM KPYTH3HHEI CKJIOHA.

Taxmy 00pa3oM, A1 BBMHCACHHS (PAKTOpA pembeda CICIYET ompeme-
THTH CACIYIOIIHC MAPAMETPH CKIOHOB: KPYTH3HY CKJIOHA IO €T0 YUACTKaM (OT-
pE3KAM). JIHHY CKJIOHA M PAIHYC KPHBH3HBI TOPH3OHTAMH HA OTPE3KE H B BEp-
IOHHE CKJIOHA, YTO HEOOXOIMMO 111 BBIMHC/ICHHA KOMPHLMEHTA (OPMBI CKIIO-
Ha.

Bmmgane (popMBI pagHANBHBIX CKIOHOB OLECHHBACTCA ¢ MOMOINBI) KO-
3(ppHurEeHTA (hopMBI (D), KOTOPHIH XAPAKTEPH3YET HIMECHCHHE YICIBHBIX PACXO-
JOB BOIBI HA TAKOM CKIIOHE CBepXY BHH3 (JIapronOB, 1993). Bemrmaa P onpe-
JCIACTCA CACIYIOMMM BBIPAKCHHCM:

D (R VRJA(2Ry), @)
rac R, — paauyc KPHBH3HbI BCPXHCH FOPH3OHTAIH, a K> — paauyc HMKHCH A
OTPC3KA CKJIOHA CKIOHA FOPU30HTAIHM, Ha paananbHbIN pacxOasLUNCs (pacceu-
BAIOLUUN) CKIOHAX R;" Rz, Ha PaIHANbHLIX CXOIMILMXCS (coOupatroiux) R o R>,
a Ha napaaicabHbiX R; R, COOTBCTCTBCHHO, 3HAuUCHUs ko3(@ULHUCHTA B mCp-
BOM CJI¥4aC MCHBIUC CIHHHLbI, BO BTOPOM — O0JIbLIC CIHHHLBL, d B TPCTCM BCC-
Ia PaBHbI CAHHMLC,

MHTCHCHBHOCTb 2PO3HH B 3HAMMTC/ILHOM MCPC 3AaBHCHT OT CBOHCTB MOM-
Bbl, ONPCAC/BIOLUUN CC MOJAT.IHBOCTb K BO3ACHCTBHIO JOMICBBLIX OCAIKOB H
BO/IHbIX MOTOKOB. [103aTAHBOCTbL NOUB K 3PO3HH KOJIMUCCTBCHHO NXAPAKTCPH3YCT-
Csl BCIHYHMHOH 3POIUPYCMOCTH (HIH CMbIBACMOCTH). B HacTosiuc#t padore nog
3POIUPYCMOCTHHO MOUBBI MOHHMACTCS KO.THYCCTBO MOUBBL. CMBITOH C 3TAJOHHOH
IIIOLATKH. OTHCCCHHOC K BCIIHUMHC IPO3HOHHOIO MOTCHIMATA ocadxos (II10)
34 mepHo I HabmoaeHuH, OHA HMEST pa3sMEpHOCTE T/Ta-ed. IM10.

TToaATIMBOCTE MOYB K BO31CHCTBHIO ATCHTOB JPO3HH 3ABHCHT OT MHO-
THX ()H3HYECKHX M XHMHYCCKHX CBOHMCTB MOUBH (BO3HECEHCKHH, ApUpYHH,
1938; I'vccak, 1950: Mupuxynasa. 1970 u 3p.). 3poaupyeMOCTh, KOTOpad HC-
MOJB3YETCA B YIOMAHYTOH BBILIE MOJCIH. COTJACHO HCCIeI0BanmMAM B. X, Vum-
Medepa, KB. Jxoncona u 5.B. Kpocca (1971), onpeaeniaercs rpaHy.I0METpHYC-
CKHM COCTABOM IOYBBI, COOCPAKAHHEM TVMYCd, CTPYKTYPOH H BOZONPOHHLACMO-
CTBI0 IOYBBL. JTH YETBIPS IMApaMeTpa OmpeleTmoT 0o1ee 80% H3MEHUHBOCTH
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IPOANPYEMOCTH. HIMH NPEIIOAKEHO VPABHCHHE A1 ONPEACNCHHS 3POIHPYCMO-
CTH MO 3THM MCTBIPCM MOKA3aTCIAM. MCCNCAOBAHUSIMH HCMCLKHN YUCHBIX
(Schwertmann W ap.. 1990) yCTaHOBICHA 3aBMCHMOCTb 3POJAMPYCMOCTH OT CO-
ACPXAHHS B MOUBC KAMHCH H WICOHA. OOBCIHHCHHCM 3THX ABYX 3aBHCHMOCTCH
TIOJIYUCHO CJICAY FOLUCC YPABHCHUC TS OMPC,IC.ICHHA 3poaupyeMocTH (IT):

I {16.67%10°0%[1%(100-e)]T- 1% 12-a) - 0.25%B-2) 1 0.193(4-c)i*d, (8)

rac /- coacpskanuc Ppaxuuu 0,1-0,001 yvm,%; ¢ — coacpkanue Pppaxipu <0,001
MM, %; 4 — COACPKAHUC rymyca, Y. H — KIACC CTPYKTYPbI MOUBbI, ¢ — KJ1ACC BO-
AONPOHHLIACMOCTH MOUBbI; ¢/ — MONPaBOUHbIH KO3(PDPHLHCHT HA KAMCHHCTOCTh
TIOYBbI,

Jauubic 0 coacpkaHuu Qpakuuii, Bxoasiuux B Qopmy.ay (8), onpenc-
JAIOTCH MO FPAHYJIOMCTPHUCCKOMY cocTaBy mouBbl. [lo knaccupuraumn H.A.
KaumHCKOro He BCC pasMCpPbl UACTHLL, HCOOXOIHMBbIC A8 OMPCACICHHA 3POAH-
PYCMOCTH, BbLACICHB! B OTACIbHbIC (ppakuuu. Hampumcp, uacTHub! pasMCpoM OT
0.1 7o 0,05 mm Bx0asiT BO (ppakuuro 0.23-0.05 mim. Mccncnosanns (KuproxuHa,
ManykeBuy. 1989) Hokazanu. uro coacpxanuc yactuy 0.1-0.05 vm BO paxumu
00.25-0,035 MM 3aBHCHT OT MOYBOOOPA3YIOLICH MOPOAbl H CC IPAHY IOMCTPHUCCKO-
ro cocrasa. B kauccTsc mcpBoro MPHOIMKCHHSI MOXHO MOJIb30BATbCs TabIHLCH
1 aas onpeneicHus 1001 vacTuy pazvcpou 0.1-0.05 s Bo pakupn 0,25-0.05
MM B 3aBHCHMOCTH OT MOUBOOOPA3YIOLICH MOPOAbI H CC rPaHY NOMCTPHUCCKOTO
COCTaBa.

Tatauna 1. Jons yactuu pazmepoy 0,1-0.035 My Bo Ppaxuuu 0,25-0.05
MM. BbIIC.ISICMOH No kyaccupukauuu H.A. KaunHckoro

1louBooGpasyromast Mexanuucckuii CoJCpKaHUC YACTHL]
LOPO; 1 cocran 0,1-0,05 mm (/1)

[ lokpoBRILIE OTIO/KEIHSA CYT.THITKH 0,90

CY1ICCH 0,80
Mopeita CVILIMIIKH 0,80

CYTIECH 0,45
JICCCOBUAHBIC 1HOPOIbL CVI.IHHKKM 0,95
1 [cCku (payIMUHOIO I'CHC3HCA ) - 0,45

Torna npoucHTHOC coacpxanie vacTHl (/) pasmcpom 0,1-0,001 My no
H.A Kauunckomy, onpeac/sicTest kak cysMa Qpakuuit 0,005-0,001; 0,01-0,005;
0,05-0,01 1 0,25-0,05. TIpHycM MPOLCHTNIOC COACPMKAHUC MOCICAHCH (ppakuMH
YMHOMACTCS Ha 2010 HacTHiL 0, 1-0,05 Mu (), COACPKALIMXCS B HCH,

Knacc cTpykrypbl MO4BbI (/) OMPCACIACTCS IO LIKAJIC CTPYKTYPHOrO
COCTOSIHUS TOUB. NMPHUBCICHHOH B "OOLICCON3HONW MHCTPYKUMH TIO TIOWBCHHBIM
obcncooeanusm..." (1973).

v
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TIpH OTCYTCTBHH JAHHEIX O COACP/KAHHMH arperartos 0,25-10 MM MOKHO
OTHCCTH MOUBbL K TOMY HJIH HHOMY KIACCY HA OCHOBAHMM MN PCHCTHUCCKOH NpH-
HAMICHKHOCTH U MCXAHMUCCKOIO COCTaBa (Tad.a. 2).

Tabauna 2. OucHka k1acca (b) CTPYKTYPHOMO COCTOSIHHSI OCHOBHBIX
THIIOB MOUB PA3IHUHOrO MPAHY.I0OMCTPHUCCKOTO COCTABA

MCXHHHMYCCKHI cocran 11oMB
[ [ouner TIUHACTLIE M| cpeie- U
TSLKCIOCY]- |JICIKOCY M- | CYIICCUAHBIC | [ICCUaHBIC
TTHITUCTTIE HHCTLIE
YCpHO3¢MBI  BBIIIC. IOUCHHBIC, 1 5 _ _
THIHHMEDIC H 0OBIKITOBCHHLIC
UeprozeMnt OTIO/T30ICHIITIE,
KYKHBIC, TCMHOCCPBIC M CCPBIC 2 3 4 4
JICCHBIC, TCMHOKaN I T4HOBKC
Cpermocephble  JIeCHIe, KallTa- 3 3 4 4
HOBBIC M CBCTIOKAIIITAHOBBIC

J1151 OUCHKH K1ACCa BOAOMPOHHUACMOCTH MoYB (() HCNO.Ib3YCTCH KJac-
cu(puraupst H A Kaumnckoro (tada. 3). [lpH OTCYTCTBHH JAHHBLIN MO CKOPOCTH
BMHUTHIBAHHUSL BOAbI MOMBAMH MOYKHO NPHMCHHTb OLCHKY BOJIONPOHUIEACMOCTH NO
Tabauuc 4, TIpu CC COCTABICHMM 3TOH TAaOMHUbI HCMOIL30BAHA IPY NMHPOBKA
nous no BogonpoHuuacMocTy JJ1. Apmania (1951) U naHHBIC NO BOAOMPOHHU-
LACMOCTH OCHOBHBIX 30HA1bHLIX MOUB, NpuBCACHHbIC B padorc [.B.Hazaposbim
(1970).

Tab.mna 3. Knaccuduxauus BosonpoHHuacmoctd nous no H.A. Ka-
YHHCKOMY M KJIACCHI BOAOMPOHHUACMOCTH (()

Ornenka Kerace (€0 | Ckopocth BUWILIBatUA, MM/vac | Kitace((7)
RO, TOIIPOIHITAEMOCTI
ey AOBICTBOPUIC IBHAS 1 <30 1
Y Iom1erBOpHIC: (hHast 2 30-70 2
Xopormas 3 70-100 3
1lapwryyriras 4 100-500 4
Wsiuiniie shicokast 5 500-1000 3
1IporaibHas 6 > 1000 6

Ko3)()MUHCHT CHHIKCHHS 3POIMPYCMOCTH, O0OYCJIOBICHHbIH KAMCHH-
CTOCTbEO MOMBbLL (¢f), OMPCACIACTCS MO CTCACHU KAMCHUCTOCTH, NPHMBCACHHON B
"O0LICCO3HOH HHCTPYKLMH MO NOYBCHHbIM obcncaoBanusaM..." (1973) B coor-
BCTCTBHH ¢ Tab.1. 5.

OpOANPYCMOCTb, BbIUMCISICMAs MO (POPMYAC (8) — BCITHUHHA MOCTONH-
HAsI, MOCKOIBKY OHA OMPCACTACTCS OTHOCHTC.IBHO CTAOH.TbHBIMH MOYMBCHHBIMH
napamcTpaMu. B ACHCTBHTCIBHOCTH, 3pPOIHPYCMOCTb MOUBBI B TCUCHHC roJa
H3MCHSICTCS B PC3y IbTare 00pabOTKH MOYBbI H MOC/ACTYFOLICTO YIUTOTHCHHMSI, JC-
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SHHTCTPALHA MOYBLI BCICICTBUC BBICHIXAHHA H YBINKHCHHA, 3AMCD3AHHA H OT-
TAMBAHMS M T.M. 3TH U3MCHCHHS B 3HAMHTCILHOM MCPC YUHTBIBAKOTCH 3PO3HOH-
HbIM HHACKCOM MNOCCBOB U ArPOTCXHHKH. l(OTOpbliri HCTIONBL3YCTCH A1t no,:l60pa

CCBOOﬁOpOTOB H NOUBO3ALMUTHBIX MCP.

Tatauna 4, OUCHKA KIACCa BOAONPOHULACMOCTH (() OCHOBHBIX THIMOB

H IIOATHNOB NO4YB

MexatMHecKuit cocan

7] 7] 2 .
2o [FoEl 4 2
TTounkt 5SS EYe 8‘E S 3 g
=~ N 3
’ EXZHERE 3 By 3
EFZ e 2 3 &
5 | &5 = 2
AR > T 5 =
UepitoseMbl BHIMCIOYCHHDIC, THHAYIBIC, _
OOLIKIIOBEHILIE Ha JIECCOBIUILIX  CYT- 4 4 - -
JIHKAX
UepitoseMbl KOKHBIC, TCMHO-CCPBIC (lec- .
HbIC, TCMHOKAIIITAHOBBIC HA ICCCOBHM- 3 4 - - -
HBIX CYIIIHIKAX
Ceprle Necinle, KallTaHoennie 11a TOKPOR- 2 3 4 _ _
HBIX K .ICCCOBUIHDBIN CYIIIHHKAX
|/ [epHODO-TIOMOTMCTHIE M CRETTIOCEPhIe 1 2 3 4 _
JICCHBIC Hil MOPCHHBIX 0T I0KCHHAX
|/ [epHODO-TIOMOTMCTHIE M CRETTIOCEPhIe 3 3 4 _ _
JICCHBIC Hl IIOKPOBHBIX O IOKCHMSIX
CyliecHatnie  HOUBbLL,  HEPECTH IdeMDIC _ _ 5 _ _
LICCKAMUY Y PAIICYHMKA MU
[Teckd Molecyatibic LOUBBL, HO/CTH [ac-
MLIE  KPYIMIOBEPIMCTLIMH - TIECKAMH W - - - 6 6
LICUHHKAMU

Tabmmna 5. OueHKa KAMEHHCTOCTH MOUB H KO(MHIMEHTa CHIDKCHHA

IpoaupyeMocTH (d)

Koodpuripetre camicettus Hpo-
AUPYCMOCTH (df)

CrelictHb KAMCHHCTOCTH TTokphITHE KaMIBIMH, Y%
He xumetueie <35
Ci1a00KaMCHUCTIC 3-10
CpemeKaMeHHCTnIe 10-20
CHIIbHOKAMCHUCTBIC 2040
Qe CHIBLHOKaMETHCTIHIE > 4)

1.0
0,87
0.74
0,52
0.28




OucHrA H KAPTOTPAGHPOBAHHE HPOIAOHHOOTIACTILIX JCMETE

na JORALTLHOM YPOBHC

[Tpu kpymHOMACWITAOHBIX HCCICAOBAHMMX HA CTAAHHM NPOCKTHLIX Pa3-
PabOTOK 211 HHKCHCPHOrO OGOCHOBAHHSI MPOTHBOIPOSHOHHBIX MCP HCOOXOIHMA
HHQOPMaLM O PACIPCACACHHH CMbIBA MO CKJIOHY. DTUM OOCTOATCALCTBOM ON-
PCAC/SIHOTCS. MHOTHC OT.IMUHTCIbHbIC MCPThl KPY MHOMACLITaOHbIX padoT no pac-
YCTY M COCTABJICHHIO JIOKAIbHBIX KAPT 3PO3HOHHOMN omacHOoCTH. B ocHoBy pacuc-
TA HHTCHCHBHOCTH CMbIBA M KAPTOrpa(PHPOBAHHs 3PO3HOHHOOMACHDLIX 3CMC.1b
TNIOJIOMCH MPHHUMA KAPTOrpaMUCCKOro CJIOYKCHHS BCAYLUX (AKTOPOB 3PO3HH.
HIMCHHO OH, A TAKKC CAMHBIC MCTOAbI KOJIMUCCTBCHHOMN OLCHKHM (JAKTOPOB 3po-
3HH OOBCOHHAKT Pa3HOMACIUTAOHBIC Pa3pabOTKH W OOCCHCUHBAKOT HPCCMCTBCH-
HOCTb MCXIY HHMH B TOM CMBICIIC, 4TO KapTbl 3P0O3HOHHOOMNACHBIX 3cMelb Hoice
KpPYHHOro Macwutada sBAsITCSA ACTATHALKWCH H YTOUHCHHCM KapT 60J1ce MC.1Ko-
ro macwrada.

Ha nokaibHOM YPOBHC NMPOCTPAHCTBCHHAS H3MCHUHBOCTbL 3PO3HOHHOH
OMAcHOCTH OOYC/IOBICHA B OCHOBHOM PCIbC()OM TCPPHTOPHH H. B MCHBLUCH CTC-
[ICHU. MOYBCHHBIMH YCIOBHAMH. [103TOMY OLCHKA 3PO3HOHHOrO MNOTCHUHMATA
peabcda H COCTABACHHC COOTBCTCTBYIOLICH KapThl HPCICTABIAKT coOOH Hanbo-
JcC OTBCTCTBCHHYKO H TPYIOCMKY K uacTb padotbl. Kaprorpaduposanuc (axro-
pa peabeda ocy mecTBIsCTSs CIcayoWwHM 06pazom. Ha Tonorpadutcckoii ocrHo-
BC HPOBOIATCSH BOJOPA3AC/AbHBIC TMHHH. JOCTATOUHO XOPOLUO BbIABIISIOLUHCCH HO
PHCYHKY ropuioHTancH. Hauunare 31v paboty yaoOHEe ¢ IaBHOH BOIOPA3ACITb-
HOH IMHHH TCPPHTOPHH. OT HEC OTBETBILIFOTCA BOJOPASICIbHBIC JHHHM MCHB-
IIHX IOPSIKOB M T.4. JIHHMH BOJIOPA3I€.10B B HX KOHCUHBIX YACTAX HE JOBOIATCA
JO TAIBBETOB WIM TPAHHL, YPOBCHHBIX NMOBSPXHOCTCH HA PACCTOSHHE. PABHOC
AIHHE TPUMBIKAIOLIMX CKJ10HOB. AHAJIOTHYHBIM 00pA30M INPOBOAATCA JHHHH
TWIBBETOB, HAYHHAA ¢ TJIABHOTO BOJOTOKA MJH CYXO040.1d. TwIBBETH CYXOI0J/IOB
NIEPBOTO MOPAIKA (HAHOONEES MEIKHY. OCCIIPHTOYHBIX) NMPOBOJATCA, OTCTYIIAS OT
BOJIOPA3ICIBHELN IHHHH HA ATMHY IPHMBIRAFOIIIX CKIOHOB.

HaneceHne AHHMH TOKA SBIACTCS CICAYHOMMM 3TANOM OLCHKH PO3H-
OHHOTO MOTCHIHANA penbeda. MX ¥100HEE MPOBOAUTE CHHU3Y BBEPX. OT TAIBBE-
TOB WM THUIOBBIX IOBOB YPOBEHHEIX MOBSPXHOCTEH 10 BOIOPA3ICIBHBIN JTHHUH.
I'ycroTa JMHHH TOKA 3aBHCHT OT CIOXKHOCTH pembeda H (opMEI CK10HOB, OHa
JOIKHA, C OAHOH CTOPOHbI, OOCCNCUMBATL 1OCTATOUHO ACTAJAbHOC OCBCLUCHHC
pacnpcaciacHus daxTopa peabca Ha BCCX YACTSIX CKJIOHA, C APYFOH — HC 3arpy-
’KaTb OCHOBY JUWHCH WHQopvauuci. B obuueM cayuac oHa HC J013KHa NPCBbI-
LIATb OHOIO CAHTHMCTPA HA KapTC. 3aTCM JIMHHH TOKA Pa30OHBAKOTCS HA OTPC3KH
PABHOH BC/HUHMHbI, HAUMHAs OT BOAOPA3ICAAa WAM rpaHul nawHu, ITocac aroro
ONPCACHICTCS ¥KIOH KaKAOro OTPe3ka B %. H KPUBH3HA TOPH3OHTAICH, YTO HC-
00x0a1MO 1.1 pacueTa ko3P PHUKCHTA NoNCpCHHOro npoduas ciyiona M3Mepsith
PaaMyC KPHBH3HbI FOPH3OHTANCH YI00HO CNCLHANBHOH MPO3pAYHOH NAnCTKOM,
Ha KOTOPO# HAHCCCHBI KOHLCHTPHUCCKHC OTPC3KH OKPYKHOCTCH C PasIHMHBIMH
paaMycaMH. 3aBCPLIAIOLIMM ITANOM COCTABICHHA KAPTbI 3PO3HOHHOTO MOTCH-
1Ha1a peabcda SBAICTCS BbIMHCICHHC NO GopMynam 4.5 W G Cro 3HAUCHHS 1t
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KKAOTO OTPE3KA M HAHECECHHME €r0 BCJIHYHHBI ¥ HHDKHEH TACTH PABHOBETHKHX
OTPC3KOB.

B KauccTBC OCHOBbI AMsI COCTABICHHS KAPTbI CMBIBACMOCTH MOYB HC-
MOJb3YCTCSL MOUMBCHHAN KApTa COOTBCTCTBYFOLUCrO MacwuTada (1:5000 — 1:25000).
Jlnst BCCX MOUBCHHBIN PA3HOCTCH, MOKA3AHHBIX HA KAPTC, COOMPAIOTCH H PACCUH-
ThIBAIOTCS JAHHDBIC, HCOOXO0AUMBbIC 1151 ONPCICACHUSI BCIHUHHbI CMbIBACMOCTH NO
3aBUCHMOCTH (8). OTOT pasaca paboTbl 3aBCPLUACTCS COCTABICHHCM KapThl CMbl-
BACMOCTH MOYB, HA KOTOPYHO TaKiKC HAHOCSTCS MCXAHHUCCKHI COCTAB TOYBbI MO
CACAYHOLUHM KATCTOPHsAM: 1) MCCKU W CYMCCH H 2) CYMIMHKH M [JIMHbL, YTO HCOO-
XOAMMO AJ1st OTIPCACACHHS KO(P(PULMCHTA Tanoro croka no tadauuc B.E. Bono-
rpcukoro (1979). ccam OTCYTCTBYHOT JAHHBIC HAOMIOICHHWH MCCTHBIX HAY4HO-
HCCIICAOBATCIBCKHX YUPCKICHHH. JTHX JAMHBIX JOCTATOYHO AT BBITHCIICHHSA
TIPHPOIHOH OHACHOCTH CMbIBA OT CTOKA JHBHCBBIX BOI. [lsi 3TOro nepcMHoxa-
FOTCA CMBIBACMOCTb HOUBBI. 3DO3HOHHBIH MOTCHUHAN pcascha W 3PO3HOHHBIH
NMOTCHUMAT 0CAIKOB. [TOCICOIHHA MPHHMMACTCS 32 HOCTOSHHYH BCIHUHHY TPH
OLICHKC NMPHPOAHOH OMACHOCTH 3PO3HH HA JOKAILHOM YPOBHC.

BBIMHCICHHC MOTCHUMATLHOIO CMbIBA 3a CHCTOTAsIHHC HAUHHACTCH C
ONpPCIACICHUSA CIOA TATOro CTOKAa. B kauccTBC HCXOAHBIX MAPaMCTPOB HCTIONB3Y -
FOTCA 3amac BOIbI B CHCIC + CJ10H 0CAIKOB 3a NMCPHOI CHCrOTAsIHHA. YKJIOH OTpC3-
Ka CK/IOHA. HHACKC MCXAHHUCCKOrO COCTaBa MOYBbI W NMPHPOIHAsA 30HA, CCIIH KO-
3()pHLHCHT cToka npHBcacH HO Tabauue B. E. Bogorpcukoro. [ToTCHUHANTbHBIH
CMBIB BBIYMCIIICTCA MO 3aBHCHMOCTM. mpuBe IeHHBIM [ A. JTaprorOBBIM (1993).
HJIH HAXOHTCS IO IPa(pHKAM 3aBHCHMOCTH CMBIBA, BBI3BIBAEMOTO CTOKOM TA1BIX
BOJ, OT CJI0A CTOKA M [UIMHBI CKTOHA. 3aTeM BBOIHTCS MOMPABKA HAa YKI10H 1O
(hopMyne (6). CMBIB OT CTOKA TATBIX BOJ B JHBHEH CYMMEDYCSTCS H CYMMA 3aIH-
CBIBETCH ¥ KOHIIOB COOTBETCTBYIOIIHX PABHOBC/HKHX OTPESKOB. JAKIFOUHMTE.1b-
HBIM J3TANOM COCTABICHHA KPYMHOMACIITAOHOM KApTHI MPHPOIHOH OMACHOCTH
IPOIHH ABIICTCS NPOBSICHHC THHHY PABHOTO CMBIBA.

PerHoHATBHBIH 1 00MCHAIHOHLTLHBIH YPOBHA

Cpease- H MEIKOMACIOTAOHBIC KAPTBI APO3HOHHOOMACHBIX 3¢Me/b
TIPS THARHAYCHBI I Pa3pabOTKH CXEM PALMOHATBHOTO HCHO/b30BAHEA 3E€MEITh-
HBIX M BOJHBIX PECYPCOB, 0O0CHOBAHHA CHCTEM IOYBOBALIHTHBIX MCP H paspa-
BOTKH MCP 3aLUMTbl BOOCMOB OT 3ATPsI3HCHHSI BOJOCMOB MPOAY KTAMH 3PO3HH HA
CCLCKOXO3ANUCTBCHHBIN YTOAbsX COOTBCTCTBCHHO HA PCTHOHAJIBHOM H oOLUCHA-
UMOHANLHOM YPOBHSX. ITH KAPTbl H IKCIIMKAUMH K HHUM COCTAB/SIOT OCHOBY
A1 PacucTa 0O0bCMOB U CTOMMOCTH MPOTHBOBPO3HOHHBIN H BOJAOOXPAHHBIX MC-
PONPUATHH B YKPYMHCHHBIN MOKA3aTC/IN MO 4 MHHHCTPATUBHO-TCPPHTOPHAb-
HbIM CAMHHMLAM HIH BOI0COOpHbIM DaccciiHam. OUCHKA M KapTorpagupoBaHHC
NPUPOTHOH ONACHOCTH 3PO3HU HA PCTHOHAILHOM YPOBHC MOXKCT OBITh BbIMO.IHC-
HO B Macwtade 1:100000 — 1:200000 uau B 6oace McakoM Maclitadce, ¥TO 3aBH-
CUT OT MIOW@ATH PCLHOHA W PCIUACMbBIN 333a4u. COCTABICHHUC KapT Maciutaba
1:100000 u 1;200000 HC OTIMUACTCH OT COCTABJACHMS KAPT NOTCHUMAIBHOM
OMACHOCTH PO3HM HA JOKAMLHOM YPOBHC, B TOM M APYrOM CAYHAsIN KOHCUHbIM
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Pe3YIIBTATOM SABIACTCA H3OMMHECHHBIE KAPTHI MPHPOAHOH OMACHOCTH CMBIBY, OT-
JAMYALOLLHCCS JIHIbL CTCACHBIO ACTABHOCTH MPOPAdOTKH.

[Tpu ouCHKC U KapTOrpapPMpOBAHHH MPUPOIHONH OMACHOCTH IPO3HH B
00.1CC MCIKHX MACLITA0AX PCLUCHUC BBILLUCY MOMSHYTOrO Kpyra 3aaayv oOCCreHu-
BACTCSL TCM, UTO B MPOLCCCC OLUCHKH MPHPOJIHONH OMACHOCTH 3PO3HH, KPOMC
CPCAHHN 3HAUCHHUIT CMbIBA MO ApCcaiaM, MOV UATCS CBCACHHS O PACIpPCAC/ICHHH
3CMCJlb N0 KATCLOPHSAM JPO3HOHHON OMACHOCTH H KJIACCaM 3PO3HOHHOIO NOTCH-
1Ha1a peascpa. 3TO AOCTHLACTCS TCM, HTO M3MCPCHHC MAPAMCTPOB CKJOHA A1
pacucTa 3PO3HOHHOLC MOTCHUMAIA PCabC(a MPOH3BOAHTCH TOMCUMHO-CTATHCTH-
YcCKHM MCTOA0M (JTuTBHH, Mupropoackas. 1976). COCTABNICHUIO KAPTbL 3PO3H-
OHHOOMACHBIX 3CMC/b MPCIIICCTBYCT cOOp H 00padoTka HCOOXOIHMON CTaTH-
CTHYCCKOH W KapTorpayuucckoi HH()OPMALHH H COCTABICHHC CCPHH (DAKTOPHBIX
KapT. BKJAOYAMOWCH KAPThl CC/ABCKONO3HHCTBCHHBIN Y¥MOJIHWH. HOYBO3ALUMTHOH
CMOCOOHOCTH NMOCCBOB W CCTCCTBCHHBIX KOPMOBBIX YTNOAHH. MOP(YONIOrHHICCKOro
paHOHHPOBAHHS TCPPHTOPHH M HCKOTOPBIN BCHOMOTPATCIBHBIN. HCIIOJB3YCMBbIX
IIPH COCTAB.ICHHH (akTopHbIx. JAns KaK10ro Mopgo1orHucckoro paiioHa otou-
pactest 0T 25 A0 50 KpyHHOMACIUTAOHBIX TOHOTPA(HUCCKHX KapT MCTOIOM PCry-
JApHOH BbIOOPKH. BenMUWHBI BHIOOPKH 3aBHCHT OT KOJHUCCTBA NANOTHBIN H
KOPMOBBIX YTOJIMH B mpcaciax KapT H CI0KHOCTH pciabc(pa. Beibopka domkHa
obccncunts 400-600 paBHOY,JAJICHHBIX TOUCK A1 M3MCPCHHS MAapaMCTPOB CKIO-
HOB (YKJIOHA B TOYKC H PACCTOSHHS OT BCPLUHHBI CKIOHA A0 TOUKH). OT KakKIoH
TOUKH BBEPX IO CKJIOHY NPOBOJMTCA THHHA TOKA A0 BOAOPAISIA HIM HCKYCCT-
BECHHOTO pyOekd CTOKA (MPO(HIMPOBAHHAL JOPOTda, KaHan). MsMepsaercda ofmas
UIPHA JHHHH TOKA OT BEPIUHHBI CKIOHA 0 BRIOPAHHOH TOYKH H YKJIOH Ha 100-
METPOBOM OTPE3KE CKIOHA, BKIFOUAKIIEM 3aJAHHYIO TOUKY. [10 3THM JaHHBIM
PACCYHTBIBAKOTCA IPO3HOHHBII MOTSHIHAT PeIbe(pa MO 3aBHCHMOCTAM (5) H (6).
TIpOUCHTHOE PACIPEICICHHS 3PO3HOHHOTO NOTCHUHANA peabeha MmO KIaccam
COBMATACT C PACHPEICICHHEM 3EMEIb IO KIACCAM 3PO3HOHHOIO IOTCHIHA1A
pembedd. YTO CACIYET H3 CIOCcOo0a H3MEPEHHA COTIACHO KOTOPOMY IAPAMETPbI
pembeda MO CeTH PABHOYIUICHHBIX TOYEK HA KPYMHOMACINTAOHBIX KAPTAX HA
KPYIHOMACIITAOHBIX KapTax. ULl COCTABICHHS KAPTH 3POAUPYEMOCTH MOUBECH-
HOTO NMOKPOBA B KAYSCTBE OCHOBbI OCPETC MOMBEHHASA KAPTA COOTBETCTBY HOLICTO
Macmrada. 11 BCEX MOUBCHHBIX PASHOCTEH. MOKA3AHHBIX HA KAPTE, H3 JHTEPA-
TYPHbIX UCTOMHHKOB HJIH (DOHIOBLIX TAHHBIX BbIOUPAOTCS! CBCACHHS O IPAHYJ0-
MCTPHUCCKOM COCTABC H COJACPKAHHM Iy My Ca. [1o 9THM TaHHBIM PACCUUTBIBACTCH
9POAUPYCMOCTb MOUBbI §C3 NOMNPABOK HA BOICMPOUHOCTb CTPYKTYPbi, BOIOIPO-
HHLACMOCTb H 3aKAMCHCHHOCTb. [IVTCM MOCACIOBATCABHOIO COBMCLUCHMS OC-
HOBHBIN (DAKTOPHBIX KapT TCPPHUTOPHs JACIMTCS HA 3/CMCHTAPHBIC dpCasbl, B
IOpCACIaX KOTOPbIX BCC (JAKTOPbI 3PO3HH CUMTAROTCS NMOCTOSHHBIMH, BKIHOU
9PO3HOHHbIH MOTCHLHAM OCAAKOB H 3aNac BOAbl B CHCIC K HAYAAY CHCIOTAHHMSL
[Mpu aroM QaxTop pcabedia NPCACTABICH HC TOILKO B BHAC CPCIHCIO 3HAUCHMSL, A
TAKKC B BUIC PACTIPCACACHHUS, YTO JACT BO3MOMKHOCTD PACCUUTATL KAk CPCAHION
BC/IHUMHY CMbIBA, TAK M PACTIPCACICHHC 3CMCIb MO rPAJALHAM HHTCHCHBHOCTH
CMbIBA, @ TAKKC BbIMMCIHTB IMIOILATIH 3CMCAbL C PA3BIUYHON WHTCHCHBHOCTBIO
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CMBIBA. YTO B CBOK) OUCPEIb JAeT BO3MOKHOCTh PACCHHTATH 00BEM H CTOMMOCTD
NPOTHBO3PO3UOHHBIX MCPONPHATHH C MPHBACUCHHCM JaHHbIX 00 YIIOHAX U
CTPY¥KTYpC NOCCBOB. [1pH HCOOXOAMMOCTH MOKCT ObITb PACCUMTAHA KOIHUCCTBO
3PO3HOHHOONACHBIX 3CMCJIb PAIMUHBIN KATCCOPHE B rPAHHLAN AAMHHUCTPATHB-
HO-TCPPHTOPHANBHOIO ACTICHHS.

Mocnc pacucTta CpeaAHCH BCIMUHHBL CMbIBA MO JICMCHTAPHBIM apcaiam
MOCJCAHUC OTHOCATCS K COOTBCTCTBY FOLLMM KATCTOPHAM 3PO3HOHHON OMACHOCTH.
Ha utorosoii kapTc noKasbIBACTCS LBCTOM HHTCHCHBHOCTb CMBIBA, A4 B KCILTH-
KalMH K KAPTC MPHUBOJUTCS PACIPCICICHHC 3CMCIb MO KATCTOPHSIM NPHPOAHOH
OMACHOCTH 3pO3HH. KpoMC TOro, MpH COCTABICHMH KAPTbl C HCMOJb30BAHHCM
TOUCHHO-CTATHCTHUCCKOMO MCTOJA OUCHKH 3PO3HOHHOrO MOTCHUHANA pebeda
nonyTHO cobupacTcs HH()OPMALHS O PacnpCIC/ACHHH 3CMCIb MO ITHHC H Kpy-
TH3HC CKJIOHOB. Takum o0pazom. 00beM HH(OPMALKMH, NOTYHACMbIH NPH COCTaB-
JCHHH CPCIHC- H MCJIKOMACLUTAOHBIX KAPT HA PCTHOHANBHOM H (DCICPANbLHOM
YPOBHC MO3BOJISICT JATh OUCHKY 00BCMOB H CTOWMOCTH MOYBO3ALUMTHBIX H BOIO-
OXPaHHBIX MCP B VKPYMHCHHBIX MOKA3ATC.TIX.
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3.0. Kuproxuna, 10.B. CeproBa

BAPHABEJIHHOCTH MOP®OMETPAYECKHNX MTOKA3ATEJIEN
NMOA30JUCTHIX NOYB H THATHOCTHKA JPOIUPOBAHHOCTH

[Mpu MACCOBBIN MOUYBCHHO-PO3HOHHLIX 00CICAOBAHUSX PO THPOBAHHLIC
MO4BbI BbIACTAOTCS HA OCHOBC KJACCH(PHKAUMH OB, (OOLICCOrO3HAS HHCTPY K-
uHs..., 1973; Knaccupurauuss u AHArHoCTHKa mouB..., 1977). CoriacHo 2Tol
KIACCH(HKALMH CTCNICHb 3POHPOBAHHOCTH HCMAXOTHBIX NMOYB ONPCACISCTCS N0
W3MCHCHHIO MOLLHOCTH BCPXHHX FOPH30OHTOB NMouBcHHoro npoduist. Ha odpada-
TBIBACMBIX 3CMIIAX HAXOTHBIA CJIOH MOXCT BK.THOYATb HO.THOCTHK) MJIH HACTHUHO
HCCKOJIbKO BCPXHHX FOPH30HTOB. NMO3TOMY CTCHCHb 3POJIHPOBAHHOCTH MpPC/ara-
CTCSI ONPCICHATD MO CrO LUBCTY H MO H3MCHCHHKD MOLIHOCTH NMOJMAXOTHBIX NOpPH-
30HTOB. KOTOPOC BbISIB.ISICTCH MPH CPABHCHUH 3POIHPOBAHHBIX MOYB C HC3POIH-
pOBaHHBIMH (3Ta;T0HaMHK). [IcpBOHAUATbHASL MOLIHOCTL I'YMYCOBBIX FOPH30HTOB,
YKa3aHHAs B MHCTPYKLUHH AN FPYTI MOUB. OOBCIMHSIIOILAX PA3IHUHBIC NOITH-
Nbl. @ HHOTJA W THITBL. JOBOJIbHO YCJIOBHA. TAK KAK HA CAMOM Ac.c Hab.IraacTes
3HAYHTCILHOC TPHPOIHOC BAPHHPOBAHHC 3TONO NMOKA3ATCIA JAXKC B MPCICIax
OJIHOPOIHBIX TOUYBCHHBIX apcaiioB. [103TOMY HTOrOBbLIC PC3Y IbTATHI NO IPOIHPO-
BAHHOCTH MOTyT ObiTh HcKaxcHbl (LLypurosa. EpmoncHko. 1985). B ces3u ¢
ITHM YCTAHOBJICHHC 3TANOHHOH MOLIHOCTH MOYBCHHBIX FOPH30HTOB H MO4BCHHO-
IO IPO(HILI B TUEJAOM. A TAKKE ONPEICACHAC THATHOCTHYECKHNX MOKA3ATENCH 3po-
AMPOBAHHOCTH — OJHA H'3 HAUOONES C.I0IKHBIX M OTBETCTBCHHBIN 3aJa% IIOYBCHHO-
IPOHOHHOTO KAPTOTPA(HPOBAHMA.

Haubo.1¢ee mpHeMIEMBIM B KA9CCTBE 3TATOHA MOJKET OBITH CPeIHSCTATH-
CTHYCCKHH NPO(HIL MOYB, COCTABICHHBIH 1T KAKIOTO NMPHPOJHOTO PETHOHA.
Jnd pemeHHs 3TOH 3a1d4H HEOONOIHMO PACHONIATATH MACCOBBIMH JAHHBIMH
MOP(pOMETPHYCCKHX H3MEPECHHH AT PANIHYHBIX YCJIOBHH peape(.

HcenenoBanua Ha BOJOPA3IECTAN H CKJIOHAN B IMPEICNAX CBETIBIX H TH-
MHYHBIX ¢epo3eMOB KapmHHCKOH H JIKH3AKCKOH CTENH. TEMHO-KAMITAHOBBIX
mouB CTABPOMO.I6CKOTO KPasl H TOPHO-JICCHBIX OVPBIN IMOYB YEPHOMOPCKOTO HO-
bepexbs KpacHogapckoro kpas (3actaBckuii. [amsxapa m ap., 1978. 1985 Ku-
proxmHa, Namxapa, 1980; Jlapronos. 1993) moka3a1y, YTO 3dBHCHMOCTH MOIIHO-
CTH FYMYCOBbIX FODH30HTOB OT YIUIOHA H MOJIO/KCHMSI HA CKIIOHC B Pa3IHUHbIX
THNAX NOYUB HCOAHO3HAYHA H 3ABHCHT OT YBIAMKHCHHSI M APCHHPOBAHHOCTH TCp-
puTOpHH. OB11Ast MOLIHOCTb [YMYCOBOrO cJost A;+B; B HC3POIHPOBAHHBIX TH-
MUYHLIX CCPO3CMAX H TCMHO-KALITAHOBLIN MO4BAX OTIHYACTCS 3HAMMTCIBLHO
MCHbIICH BAPHAOCILHOCTHH) MO CPABHCHUID C BCPXHMM TYMYCOBbIM [OPH30HTOM
A| U TIDH 3TOM HC 3aBHCHT OT YK/IOHA JOBO.IbHO B LUHPOKHX npcaciax — oT (0 10
10°, 1ast 3THX THNOB NouB, CHOPMHPOBAHHbLIX HA CKJIOHAX KPYTH3HOM He Oo1ce
10°, B KAUCCTBC ATAJIOHA MOTYT ObITh HCMO.Ib30BAHbI MAXOTHLIC MOUBbI BOIOPA3-
Aca0B. [l OypbIX FOPHO-ICCHBIN MOMB, MPH YC.IOBHH XOPOLUCTO APCHAXKA, MOLL-
HOCTb FOPH30HTOB A +B) CYLICCTBCHHO HC PABIMYACTCS BO BCCM HCCACAOBAHHOM
AMAna3oHC YKIoHOB 30 10-30°, [o3ToMY 3a 3TANOH 15l 3TUN NMOYB MOMKHO NpH-
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HHMATB NAXOTHBIC MIOYBBI OUCHB MOJIOTHX CKIOHOB H PACTIPOCTPAHATD HX HA MOY-
Bbl $0OJICC KPYThIX CKJIOHOB, HO MOUBLI ¥3KHX BOAOPA3ACIOB, THITHUHBIX A1 AaH-
HOMH TCPPHTOPHH FOPHO-JICCHBIX OVPbIX MOUB, HCIPHIOAHBI B KAUCCTBC ITAJIOHA,
TAK KaK CYMMAapHasi MOLLHOCTb FOPH30HTOB A +B, Ha Takux BOA0pasac.iax Cy-
LICCTBCHHO MCHBbLIC, YCM Ha CKIOHAX.

HUceacaosanust MOPQOIOrHH MOUBCHHOIO MPOQUIIsE NCCHAHBIX MO130.14-
CTbIX MOYB HA CKIOHAX PA3HOM KPYTH3HbL. MPOBOAMJMCL HA TCPPHTOPUH Becbe-
roHCKoro paiioHa Teepckoit 001acTH (NpaBoOCPCHkbLC P 3BaHbI — JICBOrO NMPUTOKA
p. Mosors). DTH noUBblI UMCHOT 33CCh A0BO.1bHO LIHPOKOC pacnpocTpaHcHHe. [1o
penbedy TCPPUTOPHS NPCACTABIICT HH3MCHHVIO PABHHHY € OTMCTKaMu 100-200
M. KJHucBoO#H yuacTOK BKIKUACT BOIOPA3ACIbHYH NOBCPNHOCTb H CKJIOHBI Ipsi-
Abl PA3HOH KPYTH3HbI CCBCPHOH M KOXMHOH IKCMO3ZHUMH. Ha KIHOUCBOM YUACTKC
NPOBCICHA TCOJOJNHTHAS CBCMKA M COCTABICH TONOrpa)MucCKHH IJIaH B Mac-
wrrabe 1:300, Ha OCHOBC KOTOPOIQ BbLIC.ICHBI APCa.Tbl, PA3IHHAKOLHCCS MCHKIY
COOOH PacnoJIOMCHHCM HA CKJIOHC. KPVTH3HOH. 3KCNO3HUHCH. Ha BceM yuacTke
HAO0JIKIACTCH 3AMCTHO BbIPAXCHHBIA MHKPOPCIbC() — MHKPOHOBBILICHHSI, 3aHA-
AWHKH. Ha yuacTke 3an0CeHa cCTh pa3pe30B Ha paccTosHuu 10-15 v (PHCYHOK).

[To4BbI VYACTKA HOI30.THCTHIC H.ITHOBHATBHO-MKCIIC3HCTBHIC IICCHAHBIC.
ChopMHpoBaHBl OHH B COCHOBOM OPYCHHYHOM ICCY C CAWHMYHBIMH CIAMH Ha
(p-TIOBHOrIAUHATLHEIN OTJIOKCHHAX. B noanccke BCTPCHACTCS MOAGKCBCIBHHK.
KPYLIHHA, PIOHHA, HA HOHHXKCHHBIX 3ICMCHTAX pcibcda — onbxa. B HamouscH-
HOM TOKPOBE NPEOONATACT OpPYCHHKA, MOX. PEIKE BCTPECHACTCA YEPHHKA. BEPECK,
PEaKO — JAHIBIM, MIAYH, OCOKA.

Mopdonoraueckuii po(hU.I6 MOUB NPEICTABICH TOPH3OHTAMH A -Aj A,
(A-)-(A:B)- B; (B,B; )-BC-C. Habop reHETHUSCKHX TOPH30OHTOB M CTCMEHb HX
BBIPAKCHHOCTH H3MCHACTCA B 3ABHCHMOCTH OT YCIOBHIH penseha. JlecHas noa-
CTHNKA (A,) PpINIASL, MOIIHOCTBIO OT 2 10 8 CM, COCTOHT B OCHOBHOM H3 OIAJa
COCHBI, OTMEPIIMX MXOB. B HIUKHCH HMaCTH OHA IOy pA3IOKHBIIAACA ,O¥POBATO -
TEMHO-CEpad ¢ BEIFOMCHHAMH CBETIOTO IECK), MECTAMH O0NEC VIUIOTHCHHAA.
TlepexoaHbIi TOPH3OHT A A> MOIIHOCTHIO 1-12¢M MPHCYTCTBYET BO BCEX paspe-
34X, CBETJIO-CEPBIH ¢ O€1€COBATHIM OTTCHKOM. ¢1a00 MPOKPALICH OPraHMYCCKHM
BEIIECCTBOM. UACTO BCTPEHAKTCA OUCHB METIKHE OOYTJICHHBIC PACTHTEIBHBIE OC-
TaTKH. T10301HCTBIH TOPH3IOHT (A.) OCICCHIM, PBINIBIM, OCCCTPYKTYpPHBIH. B
BHAC NOPOLUQ BbIPIKCHHOMQ CMUIOLIHOIG FOPH30HTA OH BbIACIACTCA HA KPYTOM
CCBCPHOM CIJIOHC W HA §0JICC KPYTbIX VHACTKAN HHIKHCH HaCTH HKHOMO CKIOHA.
MouwsocTs cro —or 3 10 18 cm.

Ha oucHb MOSOrUX H BLIPABHCHHBIN YUACTKAX CIJIOUIHOM 0130 1MCT biil
FOPH30HT OTCYTCTBYCT. B 3THX Cayuasix 101 ropu30HTOM AjA; BbIACIACTCS HC-
0JHOPOJHO OKPALUCHHbIH PbICBATO — OVPbIH C OC/ICCHIMH MITHAMM, 3aTCKaMH
WM KApMaHaMH rOpH30HT A-B. B npodiiac ¢ X0poluo BBIPAKCHHBIM MOA30JH-
CTbIM FOPH30HTOM TNCPCXOAHBIH FOPH30HT A>B uacto orcyrersyer. Takast ke
3aKOHOMCPHOCTb, CBSI3AHHAs ¢ (JOPMHUPOBAHHCM NMOA30/IHCTOrQ MOPH30HTA OTHO-
CHTCIbHO pesibe(pa B ABTOMOP(HBIN NMO.130.IUCTHIX NCCUAHLIX MOUBAN, OTMCUCHA H
Apyrumu asropamu (Jloarosa, Faspuaosa, 1971; Mopososa, ®caopew, 1992)..
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U ITOBHATBHBIA TOPU3OHT B KCITO-OXPHCTbIH HIIH PhiKCBATO-OYPbIH, Caado-
YIUVIOTHCHHbIH, CO €1a00 BBIPAKCHHOH CTPYKTYPOH, 4acTo OCCCTPYKTYpHbIH, B
FOPH30HTC BCTPCHAOTCS UCPHBIC TOUCHHbIC MHHCPAJIbHbIC 00pas30oBaHust. HinkHsis
YACTh H/UIHOBHAJLHOMQ FOPH30HTA Boy OTIMUACTCH OCBCTICHHOH OKpackoil u
MCHbLICH MAOTHOCTbIO. OO0LIAsi MOLIHOCTb HJLIIOBHAIBHOMO FOPH30HTA HA pas-
HbBIX 3ICMCHTAX pcabc()a COCTABIACT B CPCAHCM 20-35 CM, a KpaiiHHC 3HAUCHMS —
14-57 cm. TNepexoanblit k nousoodpasyrowcii nopoac ropusoHt BC Gccetpy k-
TYPHbIH, PbINJbIH, NAACBbIH ¢ PCAKMMU PhiKHMH 3arckamu. Ha caybune 50-70
CM, MHOTAA 10 95 CM. BBLAC/SIIOTCS PCAKHC TOHKHC FOPH3OHTANBLHBIC HIIH KOCHIC
OXPHCTO-P/KABbIC UJM KOPHUHCBATO-PIKABBIC MPOCHOHKH 00/CC YMIOTHCHHOIO
NCCKA TONUMHOH 1-6 cm. Ha BBIPABHCHHOM YUYACTKC Y MOJHOMHSA CCBCPHOTO
CKJI0HA B HOYBCHHOM Mpo(pH.Ic HA rayOuHe 40-70) cM. BBIACINCTCS OCBCTICHHbIN,
6caccoBaTO-HANCBBIH CO CAa0BIM CH30BATBIM OTTCHKOM CJIOH. UTO MOXHO 00bsc-
HHTb OMJICCHHCM, BBI3BAHHBIM BPCMCHHBIM 3aCTaHBAaHHCM BOIbl. O HOCICIHCM
CBHICTCIILCTBYCT HATHYHC B HOAICCKC OO.TbLUIOMO KOJIHUCCTBA OJIBXH.

B HpcIcnax OJHOPOJMBIX IICMCHTOB pCibC(pa HPOBCICHA CTATHCTHYC-
ckas 0bpaboTKa MOLIHOCTCH FCHCTHUCCKHX TOPH30HTOB. BBIMHCICHBI CPCIHHC
apU(PMCTHUCCKHC 3HadCHHA (M), CPCIHHC KBAIPATHUCCKHC OTKIOHCHHH (0).
OLHOKA CPCAHCH (1), Ko3(PHLHCHTBI BApbHPOBARHS (v, %) K XH-kBAZpAT { 7~ )
ATA OLEHKM JOCTOBESPHOCTH OTTHYMH MIMPHYECCKOrO PACIIPEICICHHI OT HOpP-
MaTbHOTO. JIoBepUTEABHBIC rpaHuLE] (14 - &) H XH-KBaIpaT PAaCCYHTHIBATH AT
YPOBHA BepoATHOCTEH 7=0.95.

MONIHOCTH OTACTBHBIX IOYBCHHBIX TOPU30HTOB B HCCIEIYEMbIX MTOYBAX
NAPAKTEPH3YIOTCA BBICOKHMH KO3()()HIHCHTAMH BAPBHPOBAHHSI HA BCEX JICMEH-
Tax peaseda (Tada.1). BepxHHC rOPH30HTbE HPU HCOOMbLIOH MOLLHOCTH ( MCHCC
10 ¢cM) otauuatorcs HanboabwicH BapuadeabHOCTbI0. KoadduuueHT BapbipoBa-
HHS HOUBCHHbIX FOPU30HTOB HA BCCM YuacTke coctasmiet 31-60 %. B npcacaax
PA3AHUHBIX YICMCHTOB peibcd)a OH TakKC BbICOK — 16-75%. Heckonbko MCHb-
wcH BapHadCIbHOCTLIO NXapPaKTCPU3YCTCst WTHOBHALHbIA ropu3oHT — 21-35 %,.
[TpH OCBOCHMH MCCACAYCMbIX MOA30.IHCTLIX HCCUAHBIX MOYB B MANXOTHBIN CNOH
OyaYT BOBICUCHLI BCC BCPXHHC MOPH3OHTBI, BILIOTh J0 rOpH30HTa A-B, Tak kak
HX CYMMApPHas1 MOLIHOCTbL B CPCAHCM HC MPCBBILIACT rayOuHY Benawukk — 20-23
cM. Bhicokas npHpoaHast BapHAOCAbHOCTh MOLUHOCTCH BCPXHHX MOYBCHHbBIX O-
PH3OHTOB MPH HX HC3HAYHTC/ABHOH MOIUHOCTH HC MO3BOJAACT JOCTOBCPHO OMNpe-
ACJAMTb, YACTU'UHO WU NOJHOCTbIO PACTIAXHBACTCS TOT HIM HHOM FOPH30HT, XOT4
COr1acHO OOLICIIPHHATOH KIACCH(PHKALIHK 3POIHPOBAHHBIX HOUB CTCNICHb CMbIBA
OMpPCACIACTCH HO TOMY. KaKas 4acTb TOrMO HJH HHOIO FOPH30HTA 3aTPOHYTa
BCMALIKOH: B C.TADOCMBITBIX MOYBAX BCHALIKOH 3aTPOHYTA BCPXHSS 4acTb rOpH-
30HTa A-B. B cpcaHccMBbITBIX §0IbLIAS YACTh HIIH BCCh FOPH3OHT A:B 10 uanto-
BHAIBHOTO FOPH30HTA, @ B CHJABHOCMBITBIN — CPCAHSIA HIIH HHIKHSS 4acTh HILTHO-
BHANBHOTO. B JaHHOM CIyuyac MaXOTHBIC HOUBBI MOTYT HMCTh HCMOJIHBIH Hadop
ICHCTHUCCKHX TFOPH30HTOB ( A,..- A:B - B -BC - C n game A .- B-BC-C) B
pC3yNIbTATC PACMALIKH, @ HC JPO3HH. HO HA OCHOBAHHH KJIACCH()VMKALUMH OHH
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JO.DKHBI OBITh OTHECCHBI COOTBETCTBEHHO K KATCTOPHH cnabo- u CPCIHCCMBITBIX
nou4B.

Tadimna 1. CTaTHCTHUCCKHC MOKAATC.IH MOLWHOCTH FCHCTHYCCKHX NO-
PH30HTOB HCCMbITBIX MOA30.TUCTLIX MCCUAHBIX NMOYB

Mopdonoruucckuii nemenrr |Topusonrr n M g V.% m
Ag 20 54 1.1 20,3 025
TTo;0107HE CCBCPHOTO A 20 4.8 3.6 75,0 0,80
cxtoHa, 0-0,2° AsB 20 7.1 42 | 590 | 0.4
B 20 323 11.4 353 2.55
Ay 18 8,0 1,5 18,8 0,35
CIUI0H CCBCPHOH AA, (8 58 36 62,2 | 0.84
KCTIO AT, 15-20° Ay 18 10,5 4,1 39,0 0,97
B |8 38,6 12,0 31,1 2.83
Ag 10 5.0 2.5 50.0 0.79
3o lopazneTnias A 10 7,1 1,3 18,3 041
1LIOBCPXHOCTB ALB 10 10,2 33 34,3 1,11
B 10 30.3 82 27.1 2.60
Ao 8 50 1.3 26,0 046
BepXHsist YACTh HKHOL'O AA, 8 6.9 2.1 304 0.74
CKIIoHa, 4.5-6 ! A3 8 12,1 34 28,1 1,20
B 8 31,0 4.8 15,5 1,70
Ay 6 57 0.9 15.8 0,37
Cpe/msts sac A, 6 42 2,1 50,0 | 0,86
KKHOL'O CKTOHA,1,5-3 AB 6 9,5 2,1 22,1 0.87
B 6 21,3 5.8 27,2 2,37
Ao 9 0,1 2,0 327 0,67
Husksist ractn AlAy ? 3.0 24 42.8 0.80
o Ay 5 8,6 14 16,3 0,63
HOZKHOI'O CKIOHA, 5-7 A-B 8 95(7 252 2239 0,78
B 9 26.0 5.3 21.2 1.83
Ao 5 54 0.8 14,8 0,36
| EKHSISL MACTD AA, 3 10.6 4.5 42.5 2.01
Lo Ay 4 6,0 1,7 28,3 0,85
TOKIIOT O CKTOTIA, 2-3 A-B 3 8,8 | s9 21 s6 0,85
B 5 31.0 7.5 24.2 3.35
Ay 76 6,1 1,9 31,1 0,22
AA, 74 5,9 33 59,3 041
Becen, yruactok Ay 30 94 36 38,3 0,66
A,.B 57 9.3 33 37.6 046
B 76 312 11.2 359 1.28

Cpcausis cymMMapHas MOLLHOCTb CHCTHUCCKHX FOPH30HTOB A+ ... +By
XApPaAKTCPH3YCTCS 3HAYHTCIBHO MCHBLUCH BapHadc1bHOCThIO (10-19 %) no cpas-
HCHHKO C OTAC.IbHBIMH FOPH30HTAMH. YTO TMO3BOJISICT PaccMaTpuBaTh 3TOT NOKa-
3aTC.Ib B KAUCCTBC JHArHOCTHUCCKOIO TPH ONPCICICHHH IPOIWPOBAHHOCTH HC-
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creayeMbIxX nouB, Kaxk Ha BCEM YYACTKE, TAK H HA OTACITBHBIX JICMCHTAX PEibe-
()a IPOCTPAHCTBCHHOC PACTIPOCTPAHCHUC CYMMAPHONH MOLUHOCTH BCPXHMX TOM-
BCHHbBIX FOPH30HTOB, BKIIHOMAs WIIMFOBHATbHbIH, MOIHHHACTCS 3aKOHY HOPMAallb-
HOTO PACTPCICICHHS, TAK KAK BbIMUCICHHBIC 3HAUMCHMH ¥~ MCHbIUC TCOPCTHUC-
CKHX (Tadn.2).

Tadwmmna 2. CTaTHCTHUCCKHC NMTOKA3ATCITH CYMMAPHOH MOILHOCTH BCPX-
HHAX TOPH30HTOB  (AT..tBy) HCCMBITBIN  TOA30MHCTBIX  HILIHOBHAILHO-
MCJIC3HCTBIX NICCUAHBIX MTOYB

Mophomormmueckuit B 2 2
! d?)., (CMEHIT j7 M fod "% m A Or X 7 meop.
[ lojioxne CEREPHOTO R . .
cKIoHa 0-0,2° 201 51,2 | 9.1 | 17,8 |2,03]|31,7-70,7 | 6,8 11,1
Ceneprmwiii ckor, 15-20° | 18 | 63.7 [11.9| 18.7 [2.80[ 379-89.5| 8.1 12.6

Bojlopas/eibiiast  1oBepx- w | 521 | 83| 159 [260|324718] 03 38

HOCTL

ﬁp}’}fm TS JORHCICL] gt 548 (o9 | 99 [190]412-684] - -
f‘;e;“ qo CIEL S 6 |08 | 72| 17.6 [2.93] 208608 [ - -
'_“;f‘iﬂf‘“ HACTR IORIL ST g 504 |53 | 105 [1,77]37.5-633] - -
I:I;{’il;ll‘slsl MACT), (0K CKILL 606 |82 | 135 |367| 397815 - i
Bech yuactok 76 | 543 [11.0] 203 |126]320765| 82 | 155

OLCHKA 3HAYHMOCTH pPa3HyHi  MOLIHOCTH TOPH30HTOB A, +. . +B;
(Tab6.1.3) HOKazana. uTo NMOUBhI BOJOPA3IC/IA. KPYTOrO CCBCPHOTO CKIOHA. A TAKXKC
CPCOHCH YaCTH HXKHOTO CKIJIOHA CYLICCTBCHHO PA3/IMYAKOTCs TI0 AAHHOMY TIOKa-
3aTer0 (4, — CTHIOACHTA MPCBBILACT 1, — CTHIOACHTA). B CBAZH C 3THM BO3MOX-
HOCTb HCHO.Tb30BAHHS HOUB BOJOPA3C.1a B KAUCCTBC ITANOHA JOBOJBHO OIPaHH-
yCHA. [TOCICAHHC MOTYT CIYKHTh 3TANOHOM TO.IbKO AJsl TOYB MONOTHX CKIOHOB.
Bo:1ce HAaCKHBIM SABIACTCS YCTAHOBICHHC CPCIHCCTATHCTHUCCKONO 3TATOHA A4
Ka¥IOr0 KOHKPCTHOIO CKJIOHA. [TPH OLCHKC 3pOJHPOBAHHOCTH MOYB 1O COAHHHY-
HbIM [TOYBCHHBIM Pa3pc3aM C JOCTATOYHOH JOCTOBCPHOCTBK) MOXHO CUHTATb
MAXOTHBIC MOYBbI CKJTOHOB CMBITBIMH THIUb B TOM CJY4ac. CCIIH HX MOLIHOCTb
MCHBIUC HHKHHX MPCIC.IbHBIN 3HAUCHHH CPCIHCCTATHCTHUCCKOro 3TanoHa. s
JAHHBIX TTOYB NAPAKTCPHBI JOBO.TbHO IUHPOKHC WHTCPBAJbI MPCACIBHBIX 3HAUC-
HHH CYMMAPHOH MOIIHOCTH TOPH30HTOB A(.+ ...+B; HA BCEX 37MEMEHTAX peIbeda,
YTO OCIOKHAET BEIICNICHIE KATCTOPHH CTa00- H CPSIHECMBITHIX MOYB.

TaxaM 00pa3oM, pA3IHYHOE HCXOIHOS CTPOSHHE MOYBEHHOTO MPO(H.IL
(HATMYHE HIH OTCYTCTBHE TOPH3OHTOB A> H A;B) MOI30MMCTEIX MECYAHBIX IIOYB
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JAHHOTO PETHOHA B XABHCHMOCTH OT VCIOBHH pembe(a. HeOOMBIIAT MOIIHOCTE
BCPXHUX FOPH30HTOB H BbICOKAsI HX BAPHAOCILHOCT HC MO3BOJSICT OMPCACIUTh

Tadsmna 3. 3naucHust (-CTbIOICHTA 1181 PA3IHUHBIX CPABHHBACMbIX MAp
MOPONOrHYCCKMX  3ICMCHTOB (MO CYMMAPHOH  MOLIHOCTH  FOPH3OHTOB
At 4By

CpastiunacMbie MOPOOIOIHMCCKHC Crrertenn Kpuiepuit Crblozenra
IEMEHTLT cnoGo- th 095
AbL | (akTHUCCKoC | (1IPH YPOBHE BCpo-
SHEMCHUEC) st1110c1H 0.95)

BozopasieibHas IOBCPXHOCTD — CCBCPHbIIH

__a 26 3,03 2,06
cklolt, (15-20 )
BO'[O DA3TCILIIAA TIODEPXTIOCTL, — BEPXTIAS
Aopa pXHOeTh = el 16 0,80 212
Yach I0KHOIO CKIoN., (4,5-0 )
BO'[O DASTCILIIAA TIODEPXTIOCTL, — CPESTIIS
Aopa ety — ¢ 14 2,88 2,14
Yach 10HOI0. CKIona., (1,5-3 )
BO'[O DA3TCNILIIAA  TTOBEPXIIOCTI, —ITHKTIAS -
Hopa PO 17 0,54 2,11
YAt OAHOO CKIONA., (3-7 )
BO'[O DA3TCILIIAA TTOBEPNXIIOCT, — TIMKTIAS
lopa PXIOS 13 1,89 2,16
YAt OAHOLO CKIONY, (2-3 )
Boso DA3TENILIAA TTOBEPXHOCTT, — TIO,THOKHE .
OROPITENTIL TORCY ’ 28 0,30 2,05
CCBCPHOI'0 CKIIOHA.
Q
CenepHIit a, (15- ) - 4 04
pHLI ckmona. (15-20 ) — momoxkHe 16 361 2.04
CCBCPHOI'0 CKIIOHA
., . q= o
Cepepmpnit cxtomL (15-20 ) — cpemmsa o4 263 2.06

o
YACTH KUKHOI'O CKIIOHA, (4,3-6 )

Q
Cepepmpnit cxtomL (15-20 ) — cpemmsa 95 565 207
Yach I0KHOIO CKIoI, (1,5-3 )
©
CeneprmIit cET0H, (15-20) ) — IHKIIAS YacTT. 412 /
¥ - (15-207) |25 4,01 2,06
1011010, ¢KIoHa, (3-7 )
=
CeBepHblit CKI0H, (13-20 ) — HuxHs wactb| 9 0.67 208

o
IOKIIOTO. CKIIOHA, (2-3 )

CTCTICHb 3POIWPOBAHHOCTH TAXOTHBIX MOYB MO W3MCHCHWIO MOLUHOCTH MoIma-
XOTHOrG rOpH30HTA. [JJOCTOBCPHO MOXKHO BbIICJIHTD JIHILB KATCrOPHIO CH.IBHO-
CMBITBIX NMOYB, KOTJd B NMIXOTHBIH CIOH BOBIEKAETCH YACTh WIIIOBHATBHOTO TO-
pusoHTA. OnpeiencHHe 3POIUPOBAHHOCTH MO H3MCHCHHIO CYMMAPHOH MOIIHO-
CTH MOHBCHHBIX TOPH30HTOB CONMPSZKCHO ¢ JOMO.JHHUTCIBHBIMH 3ATPATAMH. CBSA-
SAHHBIMH ¢ YCTAHOBICHHCM CPEIHCCTATHCTHHMECKOIO 3TAIOHA, HO H NPH 3TOM
BBLICTHMTE KATCTOPHIO CNad0- H CPeTHSIPOIHPOBAHHBIX NMOUB NMPAKTHYCCKH HE-
BO3MOKHO.
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E.®. 3opuna
OBPATH, OBPATOOBPA3OBAHHUE U IIOTEHIIHAJI PA3BHTHA

OcHOBHBLIE 10, 10ZKEILS U olIpe/lelIel s

OBparoo0paszoBaHUC — COBPCMCHHBbIH pcibcpoodpasyroiuit npoucce,
OCYLUCCTBJISICMbIH BPCMCHHBIMH PYCIOBBIMH MOTOKAMH A0KACBbIX M TalbIX BOJ,
B PC3YJILTATC KOTOPOrO BO3HHKAKT CNCUH(PHUCCKUC OTPHUATC/IbHBIC THHCHHbIC
(Qopubt peabeda. OBpasoBAHKC OBPArOB CBSI3LIBACTCH B HACTOSILUCC BPCMS C HA-
PYLUCHHCM CJIOKHBLUCTOCS NMPUPO,IHOIO KOMIICKCA O BIMSHHCM AHTPOTIOICH-
HOMO BO3ACHCTBHS, OJHAKO. CAMO WX BO3HHKHOBCHHC MPOHCXOIHUT MO 3aKOHAM
TIPHPOAHBIX TMPOLCCCOB H 3ABUCHT OT COBOKY [THOCTH MPHPOJHBIX (DAaKTOPOB. OT-
PCOCTAKOIIAX BO3MOXHOCTb 3aPOXKICHHS H AKTHBHOCTb MOCICAYOLUCTO pa3BH-
THs1. DTO HC HCKJIKOYACT BO3MOXKHOCTH HA4aJa 0BParoodpasoBaTCIbHOIO MPOLCC-
ca 603 aHTPOMOICHHOMO BMCIUATCITBCTBA HA KPYTHBIX CKJOHOBBIX BOJocOopax
TIOZ, BJIHSIHHCM 3KCTPCMAJIbHBIX TIPHPOAHBIX 00OCTOATCILCTB.

OCHOBHBIMH MPHPOIHBIMH MPCANOCLLIKAMH 00Opa30BaHHs OBPAroB fB-
JMFOTCS THIPOKIHMATHUCCKHC H ICO.10r0-rcOMOP(0JIOMHUCCKHC YCIOBHA: OCAIKH
JCTHCIO TICPHOAA M 3amackl BOJbl B CHCC MCPCI CHCrOTAsIHUCM. IJTyOHHBI Oa3H-
COB 3PO3HH CKIOHOBbIX BOJIOCOOPOB, FOPU3OHTANBHAS PACHICHCHHOCTb TCPPHTO-
PHH TOMHHHO-0ATOYMHON CCTHHO, Pa3MbIBACMOCTb [PYHTOB, KPYTH3HA M (opma
CI10HOB JOMHMH PeK, OAJOK. CYX0J010B — KAK OCHOBHBIX OYATOB 3apOJKICHHA
0BpAroB. PHCYHOK OBPAKHOH CETH B IL1AHE HE NMOTYMHACTCA 3aKOHOMEPHOCTAM
CTPOCHHS PEYHOM CETH TEX KE PETHOHOB. 4 TAKKE Py4CHKOBOH CETH B BEPXHHX
TIPHBOIOPA3ACTBEBIX YACTAX CKJI0HOB. OBpPATH, ABILACH PA3SBHBAIOIIMMECS PO-
SHOHHBIMH BpE3aMH, (JOPMHPYIOT CBOH BOJOCOOPHI H XAPAKTCPHBIH DPHCYHOK
CeTH.

CKI10HOBBIH BOIOCOOD C PABBHBAOIIMMCS OBPATOM NMPEICTABIACT CoO0H
CHCTEMY ¢ TOJIOKHTSIGHOH H OTPHIATCIPHOH OOPATHBIMH CBA3SIMH HA PA3HBIX
ITANAX POCTA.

B pasBUTHH BCEX MAPAMETPOB OBPATA MPOC.ICIKHBACICA ABA OCHOBHBIX
JTama: | — YBETHYCHHE CKOPOCTH POCTA IO MEPE PABUTHA OT MOMCHTA 3ApOAKIC-
HHMA HA CKJIOHOBOM BOJOCOOpPE OO BBINOJA HA ILTAKOPHYIO YacTh CK10HY, 2 —
CHHIKCHHC CKOPOCTH POCTA MO CPABHCHHIO C MAKCHMAJILHOH, COOTBCTCTBY KOLUCH,
KAk NPasWjo, NPopbiBY OPOBKH CKIOHA, JO MOJHOrO 3aTyXAHHS TIPOLCCCA H,
(POPMHPOBAHMS KBA3HBLIPAGOTAHHOIO NPOQMII HA 3ABCPLUAOILCH CTATHM PA3BH-
THs. B 0Bparoo0pa3oBaTc.1bHOM MPOUCCCC BBIAC/MIOTCS OTACALHBIC CTAAHM, Pas-
JAUYAIOIIHCCS HHTCHCHBHOCTBIO PA3BUTHS OBPAra H HMCIOLLLMC PA3HY K KOIHHCCT-
BCHHYH XAPAKTCPHCTHKY POCTa Cro 00BbCMa BO BPCMCHH (30pHHA U ap., 1993).

[TpupoaHbic 0COOCHHOCTH CKIOHOBbIX BOAOCOOPOB OMPCACIAIOT TMPHH-
LMIHAIbHYK BO3MOXHOCTb BO3HHKHOBCHHS H (JODMHPOBAHHSI OBPAroB, HX KO-
JAMUCCTBO H MAKCHMAJIbHBIC PA3MCPbl, KOTOPBIC MOTYT ObITb AOCTHLHYTbI PA3BH-
BAIOLLMMCSL OBPAroM NMPH HAPY LUICHHH CCTCCTBCHHOMO PACTHTC/ILHOMO H ICPHOBO-
TIOYBCHHOTO MOKPOBA. MaKCHMA1bHO BO3MOKHAS OBPAKHOCTh B KOJHUCCTBCH-
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HOM BBID’KCHHH IPEICTABIACT COOOM MOTEHUMAT OBparoodpasoBanma. CoBpe-
MCHHAsl OBPA’KHOCTb — 3TO PCAIM3aUMs BCCH MM UACTH NOTCHLMAJA B OTHOLLC-
HHH OBParoodpaszoBaTcabHOro npouccca. CTCNCHbL PCaAM3ALMH TIOTCHUMAIA 5B~
ascres (PYHKUMCH MCPHOAA M AKTHBHOCTH 0BParooOpa3oBaHMs, a TAKAKC, MPH
AHTPONOICHHOM MPOHCNOMACHHH OBPAroB, HHTCHCHBHOCTH H XapaKTcpa Xo'3stii-
CTBCHHOTO OCBOCHHsL TCPPHUTOPHH. COOTHOLUCHUC MCHKIY MOKA3aTCASIMM COBpC-
MCHHOH M MOTCHUMANLHON OBPAMKHOCTH MOKA3LIBACT MCPY PCATH3ALMH MOTCH-
LIHA1a OBPAarco0pa3oBaHUs, 4 UX PA3HOCTb — KOHKPCTHBIC Pa3MCPbl OMACHOCTH
JAANbHCHIICTO PA3BHTHS MPOLCCCA.

KaprorpadMuccky o MHTCPNPCTALIHIO KOJHUCCTBCHHbBIX XAPAKTCPHCTHK
0Bparoodpa30BaTCIBHONO HPOLCCCA, KAK COBPCMCHHBIN. TAK H MOTCHUHANBHO
BO3MOKHBIX, A TAK/KC CNCLH()HUCCKHN HOKA3aTCICH OMacHOCTH Pa3BHTHS OB-
PaKHOH 3PO3HH, LCJICCOODPA3HO NPOBOAMTL B MPCICIax BOIOCOOPHBIN acccii-
HOB (DAFOBHATBHBIX (popM ©0MCC KPYMHOrO HOPAAKA — PCKH, DallKW, KOTOPBIC B
JAHHOM CIy4ac MPCACTaBIAIOT CODOH apcabl OBPaKHOCTH.

Camo nousaTHe "oBpar”, OTJAHYAKLICC Cro OT APY FUX JTHHCHHBIX 3p0O3H-
OHHbIX 0Dpa30BaHHH — NOKOWHBI, PHITBHHBL NPOMOHHBI, OalKH. CBSI3AHO. BO-
IICPBBIX. C XAPAKTCPHBIMH Pa3MCPaMH. BO-BTOPBIX. C 0OCODCHHOCTAMH MOp(omcT-
PHH. B-TPCTbHX, C THHAMHUCCKHM COCTOSIHHCM BCCH CHCTCMBI B0 I0COOp — MOTOK
— oBpar”. Hanbo.1cc THNHUHBIM OBPAaroM 3CMJCACTBUCCKOH 30HBI POccHH sABIs-
CTCsl I3PO3HOHHAS IMHCHHAS (POpMa TIMHOKH HC MCHCC 70 M. ryOHHOH - HC MCHCC
1.5 M. TIpr XapaKTEpHOM CTPOCHHH 0JHH PEK M OANOK, KOrda riyOHHA OasHCca
IPOSHH CKJIOHOBBIX BOAOCOOPOB OMH3KA K 20-40 M, 4 CKIIOHBI HMEIOT BBIMYKIIYEO
(hopMy, P THIMYHOH KPYTH3HE CKJ10HOB OT OPOBKM K THHINY OA1KH WM IOHME
PEKH 0K0.10 15-20°, MPOTKESHHOCTD CKI0HA (ET0 IIHHA) OT MOAOMIBEI 0 OpOB-
KH, B IPEAENAX KOTOPOH Pa3BHBACTCA OBPAr, OKA3BIBACTCA paBHOH 70-90 M. Xa-
PAKTEPHBIM NPH3HAKOM CKJIOHOBOTO OBpAra SBILICTCA BBIXOI €T0 BSPIIMHBI 3a
IpeAe.1bI OPOBKM CKIOHA. KOTJA MPOSABILIETCS €TI0 Paspy IIHTEIbHAA CHOCOOHOCT
10 OTHOIICHHIO K MAXOTHBIM YIOMBSM, XO3SHCTBCHHBIM. NPOH3BOACTBCHHEIM H
JKHLTBIM CTPOSHHAM. 3€MICYCTPOMTCTH (PHKCHPYIOT OBPATH. KAK IPABHIO, TOC.1E
HM3BSBICHHA BEPIIHHHEIX BPE30B HA MOIAX. T.€. MO JOCTIDKCHHIO HMH A1HHBI
Omaskoit k 100 M. C pasMepaMH OBpAroB CBA3AHBI H OCOOCHHOCTH HX PASBHTHA
BO BPEMCHH, OTIMYAIOINHE €T0 OT BPSMCHHBIX JPOBHOHHBIX BPE30B HA IMOJLIX,
CACAbL KOTOPbIX OOBIMHO YHHUTOXAKTCI OpH pacnawke, OBpar — pesybTar
MHOrOJICTHCH padoThl MOTOKOB OMICBBLIX H TAMbIX BOJ PA3HON MHTCHCHBHOCTH,
MPOIOBKAFOLUCHCS B CPCAHCM A7s1 VCIOBHIH CPCAHCH nonochl POCCUH B TCUCHHC
150-300 act.

®opya Npoa0.1bHOrO U NONCPCHHOIO NpodHiCH OBPAroB OT.IMHACTCA OT
TAKOBBIX U1 MPOMOHH, DbITBHH, BOJOPOHH H APYTHX AKTHBHBIX 3DO3HOHHbIX
BPC30B Ha CKIOHAX. s 0Bpara XapakICPCH MPOJOAbHbIH NPo(uib, OTAHYUAR-
wKics oT MpoQHIs CKAOHA, HA KOTOPOM OH PA3BHBACTCS — B BCPLUMHHOMN 4acTH
OH HMCCT YK/IOH 3HA“MHTC/IbHO NPCBOCNOIALUMH ¥KIOHbI CIJIOHA, 4 B HHIKHCH —
HAMHOTO MCHbIIKHA, HCPCAKO JONOTAIUHE JO MMHHMAIbHBIX 3HaucHuil, Ha aty
0COOCHHOCTL 0BparoB Ykasbieal H. M. Makkasces (1935), cuutaBuuii ¢¢ 0aHUM
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M3 TJABHBIX YC/MOBHH DA3BHTHS CAMHX OBpAroB. IlomepewHIH nmpodmIs 0Bpara
W3MCHSICTCS KAk MO ATUHC OBPAara, Tak M BO BPCMCHH 34 NCPHOI PA3BUTHSI OBpara.
B mcpHoa akTUBHOro pocTa OBpar Ha BCCM MPOTSIACHUM MMCCT OODbIBHUCTBIC
OCBIMHBIC, OMOJI3HCBLIC CKIOHbI, JIMIUCHHBIC PACTUTCIBLHOCTH, H YKIOHbI CKJIO-
HOB, 3HAUMTCILHO MPCBOCXOAMLUMC Y [IIbl CCTCCTBCHHOIO 0TKOCA, [o Mcpe pasBu-
THs1 OBpara, CHAYA1A C Cro YCThCBOM YACTU CKIOHbI BbIMOJAMKUBAIOTCH, 3apacTa-
10T. Takoli npoLiecce HaHOO.1CC XaPAKTCPCH A1 TYMHAHBIX 30H; B APYTHX YCIIOBU-
AN OBPArH AJUTC/bLHOC BPCMSI COXPAHSIOT OTBCCHBIC OFOJICHHbIC OTKOCHL. B npu-
BCPLUHHHOH “aCTH OTBCCHBLIC KPYTbIC CKJIOHbI OObIMHO COXPAHHIOTCHS HAa BCCM
NPOTSKCHUH AKTHBHOH JKH3HU OBPAsKHBIX (DOPM; AAKC B TO BPCMsI, KOTJa Npak-
THUCCKH 3aKaHYHBACTCS PCIPCCCHBHOC PA3BHTHC M OBpar MCPCCTACT YBCIHYH-
BATLCH B UIHHY CO CTOPOMBI BCPLUHHBI. TIPOHCXOIMT Cro ¥ rayOJCHHC, paciunpe-
HMC TLTOLIAIN M POCT 0OBCMA.

TpcTuit OTIHUUTCIBUBIH MPH3HAK OBpara — Cro THHAMHUCCKOC COCTOS-
Huc. OBpar ocracTcs 0BparoM J0 TCX TMOP. MOKA OH AKTHBCH HJH HC MOTCPSAT
BO3MOKHOCTH AKTHBH3ALMH NPH H3MCHCHHH AHTPONOrCHHOH Harpy3KH HIH NoJ
BITHSAHHCM TMPUPOIHbIX (PAKTOPOB. DTO OTIHHMACT OBPArH OT Danok., mpcicras-
JHOLHX COOOH IpCBHUC 00Pa30BaHHs. C(POPMHUPOBAHHLIC 3PO3HOHHBIMH MPO-
LICCCAMH HA CKJIOHAN JONHH pek. Koraa B 0ajkc MOSBIACTCH PA3BHBAKOLLHHCA
OPO3HOHHBIH BPC3 3HAUUTCIBPHOH FNYOHHBL. MOPAXKAOLIHH HCPCAKO BCKO MIO-
b CC AHHLIA. CrO HA3bIBAKOT, B OTIHUYHC OT DANOYHOH ()OPMBbI, JOHHBIM OBpa-
roM, ITOJYEPKHBAS, UTO HMEHHO AKTHBHOC PA3BHTHE — OT.IMMHTEC.IbHAA OCOOCH-
HOCTB OBPAKHOH IPOSHOHHOH (HOPMBL.

Yc10BHEM OODABOBAHHA H DAIBHTHA OBpAra SABIICTCS BO3MOKHOCTD
6eCpenITCTBEHHOTO BBIHOCA 33 MPEISIBI 3POSHOHHONO BPE3d PA3ZMBITOTO H IO-
CTYMHBIIETO ¢ OOPTOB OBpATa TPYHTA. JTO MOMKET OCYIIECTBILATECS B TOM CITy-
Yyae, KOIJd IO €r0 AIMHE YBEIMMHBACTCA TPAHCHOPTHPYIOMIAA CHOCOOHOCTH
CKOHLICHTPHPOBAHHOIQ B ¢THHOS PYC.10 BOJHOTO MOTOKA. B Hambopmcii cremne-
HH 3TOMY CHOCOOCTBYET VBCIMMCHHE PACXOIOB 3a CUCT HAPACTAHHA HO JJTHMHE
0BpATa IUIOIAIH BOAOCOOPHOTO OACCEHHA H BBITYKJIAA (JOPMA CKIIOHA, KOTId OT
BEPXOBHI CK10HA K MOJOMIBE YBEIHYHBACTCSA €0 MPOJOIBHEIH YK10H. MeHbIaA
BEPOATHOCTH OBPATOOOPA3OBAHHS — IIPH CJIA00M HAPACTAHHH PACXOIOB IO [UTHHE
BOA0COOpa. BEpOATHOCTE 3apOAKICHHA OBpAra MOJICP/KHBACTCA B 3TOM CIy4ae
SHAUMTC/ILHLIM POCTOM CKOPOCTCH NMOTOKA € YBC/AHUCHHCM IO [IHHC YKJIOHOB
BCJACACTBHC BbINyIUIoH (popMbl CkNoHa, Ha NMpsAMBIX M BOCHYTBIN CKJIOHAX OBpa-
roo0pas3oBaHHC HA01H0AACTCA MOITOMY 3HAUMHTCILHO PCAC. 3TO — PC3YJIbTAT KaK
CPABHHTC.1bHO MCHbIICH TPAHCTIOPTHPY IOLLCH CNMOCOOHOCTH MOTOKOB IIPH TOCTO-
AHHBIN WM YMCHbIIAFOLIHXCA N0 ANHHC YKIOHOB CIJIOHA, TAK U TOrO, MTO CAMa
ofpasyolaics po3HOoHHAn (pOPMa HC OFICT HMMCTh MOPQOMCTPHUCCKUN TIPH-
3HAKOB TMITHUHOIQ OBpara, B MACTHOCTH, 00.1blUOH MIyOHHBLI U 00bCMA; KPOMC
TOTO, HC CO0110AaCcTC HCOOXOAUMOC TSl PABHTHSI O0BPAra COOTHOLUCHHC MCHY
YIJIOHAMH TA/IbBCra OBPAra B HHAKHCH Cro UACTH H CK/IOHA (YKIOH B HHKHCH vac-
TH CI/IOHA JOJBKCH TPCBBIUATD Y KIOH, CO3JAIOUIHN YCAOBHS HCPA3MbIBACMOCTH).
OObIMHbIMU JHHCHHbIMH PO3HOHHBIMU (OPMAMH HA BOCHYTHIX U MPSIMBIN CKJIO-
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HAX ABILFOTCA MPOMOHHBI HIH BO10POHHBI, KOTOPbIC IO JUTHHE MOTYT 10CTHIATH
HCCKOQUIbKMX COTCH MCTPOB.

BoabLuoe 3HAUCHHC B MPOLCCCC THACHHOH 9PO3HH UMCCT THTT ¥CThCBOIO
CTBOPA CKIOHOBOIO BO0COOPA, Ky1a M3 pasBUBAKOIUCHCS (DOPMbI BIHOCHTCS
rpyHT. [1pu yC1oBUH ¢ro OCCNpPCOATCTBCHHOMO OTBOA HC MPOMUCNQMT ABICHUM
M0AMOPA, CHHIKCHHSL CKOPOCTH MOTOKA M, KAK CICACTBHC, PCIPCCCHBHOM AKKY MY -
JALUHH HAHOCOB. B cryuac, ccnu yCThe OBpara NpHBs3aHO K IOCTOSHHOMY BOAO-
TOKY 00.1CC KPYITHOTO 3BCHA 3PO3HOHHOM CCTH, MMPOMCXOAHT Pa3MblB KOHYCA Bbl-
HOCA OBpara B MCPHObI, KOT1a BPCMCHHBIH MOTOK B CAMOM OBPArC OTCYTCTBYCT.
B Ma10BOAHBIC rOabl, KOrAa PA3BUTHC OBPArd HC MPOMCNOAMT MJIH 3aMCAICHHO,
PCYHOI MOTOK. MOAMBIBAs KOHYC BBIHOCA M YCTbC OBpara. cnocobcTayer obpaso-
BAHHIO IPOZHOHHOH CTYMCHH B YCTHCBOM CTBOPC M TCM CAMbIM AKTHBH3HPYCT
PCrpccCHBHYIO 3p03HK0. ECnH CKIOH OHHpPACTCs HA AHMIUC OAnKH WM HOHMY
PCKH., TO BO BCCX CJYUasX Pa3BHTHA OBPAra Ha BBIMYKJbIX CKJOHAN FPYHT TIOCTY -
TACT Ha CYOrOPH30HTATBHY KO HOBCPXHOCTDb 3THX (POPM. 00pasy st KOHYC BbIHOCA. C
KOTOPOTO HOTOKAMH .THBHCBBIX BOA HIH B IICPHOI MOJIOBObS OH TPAHCTIOPTHPY-
CTCS BHM3 MO OaKe HIH Jafblic B Hpeactax nokybl. Ocobbic cnyuau npeacras-
JACT MOCTYILICHHC OONCC KPYMHOro. MO CPABHCHHMIO C PCHUHBIM, MaTCpHaia M3
Pa3BHBAOLUHXCH OBPAaroB B PCKH W ODpPAa30BAHHC B NMPHYCTBCBOH 30HC KOC M3
rpy0000J0MOYHOTO MATCPHANA H CBOCOOPA3HBIX NICPCKATOB — "BbICHITIOK" .

Mophovicrpnst oBpaAIo-621011ILIX CHCTEM
Kak Garrop oBparoodpaoBanusi

Bmmanme TPHPOAHBIX XAPAKTCPHCTHK HA MOSABJICHHC H PASBHTHC OBpPA-
FOB H3Y4a10Ch MPAKTHYECKH BCEMH HCCICIOBATEILIME Ha CTALHOHAPAX. B 1a00-
PATOPHH. C HCTOIB30BAHHCM KAPTOTPA(HUESCKIY MATSPHAIOB H a3p0(OTOCHEM-
KH, MCTOIOMH MATEMATHYSCKOH CTATHCTHEKH C NPHUBICYCHHEM BCEX BHIOB MOIC-
JAHPOBAHHA. Hosrie AQHHBIC 00 OBpPArdx IMpHB.ICKAKT BHHMAHHC KAK OCHOBA A.14
RZ].'IHGPOBI\’I{ Moneneii H KAK JOMOJHHTCTIBHBIC PCTHOHAJIBHBIC XAPAKTCPHCTHRH
OBPArOOOPA30BAHH. Hd KOTOPBIX OCHOBBIBACTCA MPOTHO3 H OLUCHKA OMACHOCTH
OBPLKHOH 3PO3HH I KOHKPETHBIX Y CIOBHH IPOrHOSA.

C 03p211'006p2130B21HH€1\-I CBABAHO PABBHTHE BCPXHHUX 3BCHHBEB 3DO3HOH-
Hoii cetn. OHO TPOHCXOAHMT MPH HATHYHH BCPTHKAIBHOTO H TOPH30HTAJBHOIO
PACUICHCHHSE BOI0COOPOB GONCC KPYMHBLIN 3PO3HOHHBIX POPM — PCK, S0k, Cy-
X0J010B. AHAIW3 MOP(OMCTPHH CKIOHOB JIOJHHHO-OANOUHOH CCTH M YCNOBMH
(]JO]JMH]JOBHHHS[ CTOKA HQ HHUX NO3BOJICT HC TOJLKO BbLIIBHTH BJIMSIHUC NPHPOI-
HbIX H AHTPOMOICHHBLIN (AKTOPOB HA COBPCMCHHOC PACMpPOCTPAHCHHC OBPAroB,
HO H MOJIYUHTb JAHHBIC A5 OMPCACICHHS TCHACHUMM PA3BHTHUSI CAMOLO MPOLCC-
ca. OJHHUM W3 OCHOBHBIX BOMPOCOB MPH TOM SIBMSICTCH BhisBJICHHUC MCCTA OBpa-
FOB B HCPAPXHH 3PO3HOHHLIX (OPM, ONPCICICHHC UX BOBMOMKHOIO KOJHUCCTBA U
pa3MCpOB B Npcachax BOI0COOPHOre faccciiHa 00CC KPYTIHOIO 3BCHA 3PO3HOH-
HOH CCTH.

B Hacrosiiuce BpCMsi H3BCCTHBI PadOThI, aHANM3UPYIOWKC rHaAporpadu-
YCCKYH CCTb OTACIbHLIX PCTHOHOB, BOJIOCOOPHBLIN OACCCHHOB KPYTHLIX PCK,
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MIPHBOAATCA OOOOIIAOINIEC JAHHBIC O TYCTOTE PASHBIX 3BSHBEB 3POSHOHHOH CETH
IO NPHPOAHbIM 30HaM (OBpaskHas 3po3ust, 1990; Pxkanuub, 1960; Maasic pe-
kH..., 1998). B unctutyte I'corpapuu PAH cosnaHa kapTa ropH3oHTAIBHOU W
BCPTHKAJIbHOH pacusicHCHHOCTH peascda (Fopeaos u ap.. 1999). [MpuscacHHbic
HA KAPTC XAPAKTCPUCTHKH MOJIY UCHbI MO CAMHON MCTOAMKC 414 BCCH TCPPHTOPHH
Poccun B Macwurade 1: 2300000,

AHaMH3 PACMPOCTPAHCHHUS OBPATOB HA CKJIOHOBbLIX BOAOCOOPAX BbIsIBUI
HCK/IHOHMHTC/bHY 0 BAPHAOC/IBHOCTb YC0BHH MX BO3HMKHOBCHHA M PacnpoCTpa-
HCHHUSI, 0COOCHHO Ha BOAOCOOPAX CYXO010.1bHO-0AaN0UHbIN CHCTCM. [UTHHbI CKJIO-
HOB JaioK H r1yOuHbl §a3HCOB SPO3HH BAPLHPYHOT B MPCACAN HCCKOJIbKHN pas.
Takuc KC W3MCHCHHMS APCTCPHACBANOT THIPOJOTHUCCKHC H MOP(OMCTPHUCCKMC
XapaKTCPHCTHKH CK.JIOHOB.

BrIsSBACHHC YCITOBHIH OBparoo0pa3oBaHHs MO KAPTaM CPCIHCIO M MCJ-
KOro MaclTad0oB CBA3AHO C YCTAHOBICHHCM CBA3CH MCKIy rmyOHHamu Oa3HCOB
3PO3HH PCK H rayOHHavMu 0a3UCOB IPO3HH OANOUHBIX BOIOCOOPOB — Pa3HOCTHKO
MCKIY MAKCHMATbHBIMH OTMCTKAaMM BOJOCOOPOB OanouHbIX (DOPM M OTMCTKAMH
HX YCTBCBBIX CTBOPOB. OOLICH3BCCTHO. UTO C YBC.IMHYCHHCM I1yOHH Da3zuca 3po-
3HH NPOHCXOIMT POCT MOPAIKA HOTOKOB OT IPO3HOHHBIX BPC30B IICPBOr0 MOpPsiI-
Ka J0 KPYTIHBIX BOJHBIX apTCpuil. B aOCOTIOTHBIX BCIHUHHAX 3TO MOXHO TPO-
CNICAWTD JHIUB B APCIC/IAX OZHOro BoJocOopHoro Gaccclina. Bmcere ¢ Tem. 0T1-
HOCHTCITBHOC W3MCHCHHC I1yOHH 0a3HcoB 3p03HH BOAOCOOPOB Pa3HbIX NMOPSIKOB
MO TIHHACTCA CAWHOH 3aKOHOMCPHOCTH ATA BOJOCOOPOB ¢ O.TH3IKHM CTPOCHHUEM
3Ip03HOHEOI ceTH B LeHTpe EUP — peBoBrTHbIM (PixanuubmE. 1985).

AHanm} CTpOSHHA BEPXHHX JBCHBEB 3pO3HOHHOHM cetd Llentpa EYP n
BHINIOTHCHHBIC PACYETHI [TO3BOIMIH MONVYHTH 3BHCHMOCTH H IPEI10KHTE (HOp-
MYJIBL U1 OTPEAENCHHS TIYOHH Oa3HCOB 3pO3HE OA10YHBIX BOIOCOOPOB ATHHOH
1.5 x (H)): 3.0 kv (H-): 5,0 ¥ (H5) B QVHKIHE TOpsSaka pekH N H T.IyOHHBI
fasuca IposHH €€ BOI0COOpa Hy:

1.7
H =H,—=— (), H,=H,

v ,V(L'J'S

2.4

0.8
N

2,6 Y
(2). Hy=H, ,\,}1,7 (3)

Jna mecTHaauaTH BOA0CO0poB pek 5-6 nopsakos. o H.A. PxarunuHy,
ObLIM CONMOCTABJICHBL PACUCTHLIC U (DAKTHUCCKUC ryOUHBI OA3HCOB 3po3uu Oa-
J0UHBIN BOA0COOPOB B pasHbIX APHPOAHbIX Yc1oBuAX LlcHtpa EYP. Koaddmum-
CHTbI KOppcLILMH A1s Oalok l-ro mopsiika coctaBuau .72+ 0,05; 2-ro —
0.71+0.04; 3-ro — 0.7 + 0.07.

Taxuy 06pasoM, MOJYUCHHbIC 3dBHCHMOCTH MOXKHO HCTIOJIb30BATH IS
OLCHKH rayOuH 6a31COB 3p03HH DA104HbIX BOIOCOOPOB N0 MATCPHAJIAM, Napak-
TCPH3YHOLWMM CAVOMHBI GA3MCOB 3PO3HH PCUHBIX BOIOCGOPOB ¢ APCBOBHIHBIM
CTPOCHHCM PCUHOU CCTH.

[ayOuHa 6a3HcoB 3po3uH BO10COOpPOB DAJIOK, CKIOHbI KOTOPbLINX SIBJISI-
I0TCSI MCCTOM OBParoo0pas3oBaHHs, ONMPCICIACTCS KaK Pa3HOCTb OTMCTOK CKJIOHA
JO.THHbBI PCKH M OTMCTOK JHHILA 0a1kH B NMONCPCUHOM CTBOPC CKJAOHOBOMO BOJO-
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coopHoro dacceiina. [IpoA0.TbHENH MPOQHTE OAJIOK, KAK MPABUJIO, ONH30K K BbI-
padotanHomy, 213 koroporo, no H .M. Makxascey (1955),
/= »R? .
Zi

[AC / — PACCTOSHUC MO JJIHHC NPOAOALHOrO NPoduist OT HCTOKA / — VKIOH, K —
(YHKIHS MPUPOAHBIN XAPAKTCPUCTUK, @ — IMIHPUUCCKHI K0P PULUCHT, Oau3-
kuif k 1,0 2151 0BpaxkHO-04J0UHBIX BPC30B Ha 3aBCPLUIAIOLICM ITATIC PA3SBHTHS.

Hauboace tunuunoi GpopMoit CKIOHOB A0MHHHO-0AN0UHOH CCTH sIBAS-
CTCSL CPCAHCBBIMYK1Asl, MPH KOTOPOH M3MCHCHUC OTHOCHTC/bHbIX OTMCTOK CKJIO-
HA MO A TUHC AMNPOKCHMHPYCTCS BLIPAKCHHCM

045
I, [z

— . 5
1[[:' Z':] v ( )

)

rac i - OTHOCHTCIIbHAS OTMCTKA CKIOHA: i - OTHOCHTC/IbHOC PACCTOSHHUC OT
0 “0)
IO IHOKbsI CKIIOHA.

Ha PycckOH paBHHHC CHABMOBBIMYKABLIC CKIOHBI JOJHH MAbIX PCK H
0anoK A0CTATOYHO PCAKM, HO, THIHUMHBI 1151 JOJHH KPY MHbIX pcK. K HUM HpuUBS-
3aubl OOJBIIHC CKJIOHOBBIC BOJOCOOPBL. HA KOTOPLIX Pa3BHBAKTCH IIyOOKHC,
OOBMHO 3HAYHTEIbHOH IPOTSHKCHHOCTH. OBPAKHO-OAIOUHBIE CHCTEMBIL, HM3MeHe-
HHSA BBICOTHBIN OTMCTOK II0 AJHHE BOA0COOPA HA TAKHX CKIOHAX TOTIHHACTCA
3ABHCHMOCTH

0.14

H, Z,
. ©
HU Z(J
HJ'IH CJ‘l&lﬁOBb]IIyI(J‘[bIX H IPAMBIX CKIIOHOB CIPABCIUTHBA 3dBHCHMOCTED
LIS EA @
i, \ 7z

8]

Bee 3aBECHMOCTH MONyHeHBI 1O 250 02I0YHbIM CHCTEMAM HA PEUHBIX
BOJ0COOpAX N€COCTEIHOM H cTemHOi 30H EUP.

AHaMH3 MIAHOBBIX NAPAKTCPHCTHK OBPAKHO-0ANOMHBLIX B0OA0COOPOB,
BBITIOJIHCHHbIH MO TOHOrPaMUCCKHM KAPTaM Ha Psii 3a0BPAXMKCHHBIX PCTHOHOB
Poccuu, nosBoau BbisiBUTH OCOOCHHOCTH MOPQOMCTPHH OBPAKHBLIX BO0CO0-
POB, HX OTJHUUC OT KOHUrypausu Boa0cOOpHbIX accciiHoB pek M Oanok. [Jas
PpcUHbIX OAaCCCHHOB 3aBHCHMOCTb MC/KIY NIOLAALI BoaocOopa F u anuHolM pe-
KM, KAK H3BCCTHO, HMCCT BH

E=k*, 8)
LaC kM € — DMIOMPHUCCKUC KO3PPHLUMCHTHI, LIHPOKUH AMANAB0H H3MCHCHUS
KOTOPbIX CBHACTC/ALCTBYCT O 3HAUMTCILHOM BJMSIHMH HA HUX MOPUPOAHbLIX, 0CO-
OcHHo MopomcTpHucckuy, Xapaktepuctuk, H .M, Makkascces (1955) ans danou-
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HBIX BOJOCOODOB IMPEIIOKHIH KBAIPATHYHVIO JABHCHMOCTb, KaK HAHOOJIES MPH-
CM.ICMY IO, HCXO/Is1 H3 TCOPHH Pa3MCPHOCTCH:
F =039,

P.A. Hexaxopcxuid (1971). masmii aHATH H3MECHCHHA KOXD(UIHCHTA
K IO MOPSAIKaM MOTOKOB, TAKKE ANMPOKCHMHPOBAN KBAIPATHYHOH MapadoIoi
TOJYUCHHY KO HM 3 BHCHMOCTD .11 MATHIX BOJ0COOPOB

F =058/

WM ke YCTAHOBICHO. UTO KOMN)HINICHT & YMCHBIIACTCA TPH YBE.IHIC-
HHH ITHHBI BOJOTOKA, T.€. IPH OTHOCHTCIBHOM YMCHBINICHHH CPCIHCH IMHPHHBI
Bo10cOOpa. COOTHOIUCHHE MEKTY ITHHOH BOJOTOKA M IUIOIIATBIO BOIOCOOpA
TIPH €€ COH3MEPHMOCTH ¢ ATHHOH BOIOCOOPA, B HIBECTHOH MEPE XapPAKTCPH3YET
(hopMy BOIOCOOPA, ETO «BBHITAHYTOCTE?. 3TO COOTHOIICHHE MOJKHO MPUMEHHTH K
BOAOCOOPY OAIKH KakK OJHOH H3 HAHOOICE CIOKHBIX IPO3HOHHBIX (hopMm. J1a
OanouHBIX BOZOCOOPOB B OacceiHax pek Ilpomm. 3ymum, Ywku, Bermyru u
V(PHMCKOTO IIATO MOJIYUCHBI SHAUYCHHS KOM()HIHCHTA A. BAPBHPYIOMHMES B Ipe-
genax 0,3-0,45. JmrHa 6anok H3MeHA1ach 0T 1.5 10 11 ¥M, m1omaas — ot 0.9 10
22 kv, TakHM 0OPA30M. 3aBHCHMOCTb MCIKTY ANHMHON 6Aa10K H INIOWAABI Ga-
JOMHBIX BOAOCOOPOB MO3BO.IMCT MPOCACTHTb TCHACHUMIQ YBCIHUCHHS OTHOCH-
TC/IbHOH CPCAHCH LIMPHHBI BOJOCOOpPA (YMCHBIUCHHC CrO BBITAHYTOCTH) C
YMCHBLUICHUCM CIO THHbI,

CucTeMa 0Bpar — OBpaKHbIH BOJOCOOP NApaKTCPH3YCTCH OMNPCACICH-
HbIMH MOP(QOMCTPHUCCKHMH 0COOCHHOCTSIMH. M3BCCTHO, UTO OBpaskHas 3PO3Hs
CKJIOHOBBIX BOI0COOPOB MOPAKACT MX JTIHHY JMUIL uacTHuHO, CJyuaM, Koria
0Bpar BCPLIMHOH A0XOAMT 0 BOA0pa3dcia. J0CTaTouHo pcakH. OObMHO oBpar
TMPCKPALLIACT CBOH POCT HA HCKOTOPOM PACCTOSMHHU OT BOAOPA3ACHbHOH JHHHU H
YTPA'HBACT MPH3HAKH AKTUBHOrO PocTa. [NpOTSHKCHHOCTD OBparoB, OIH3KHX K
3ABCPLICHHI) TICPHOIA AKTUBHOrO PocTa. 00bIMHO cocTaBucT (0.3-0,7 II1HHbI
CKITOHOBOTrO BogocOopa. [1pH 3TOM B HACTOSLLCC BPCMs. KAK MOKA3ATH HATY PHBIC
HCCICIOBAHHS, 3aBCPIUAOILY KO PA3BHTUC CTATHIO AOCTHIIIA JIHLIb YAaCTh OBPAroB.
OOIbUIMHCTBO W3 HUX HAXOJHMTCS HA PA3HBIN CTAOHAX PA3BHTHSI.

Ecnu k pacucTy nuiowmwaiyn 0BpaXkHbIX BOIOCOOPOB MPHMCHHTb TY KC 3a-
BHCHMOCTb, UTO H K BOZOCOOpaM 10MHHHO-O0ATIOUHOH CCTH. TO KO3(D(MHUHCHT &
CTAHOBHTCS YPC3MCPHO OOIBLIMM, NOCKOIbKY OH B 3TOM CIY4AC XapakTCPH3YCT
HC TOJIBKO OTHOLUCHHS MCKIY ANTHHOH H LWHPHHOH BOIOCOOPA, HO M Pa3MCp HPH-
BCPLUMHHOH MJIOIWAAH, KOTOpas O¥JICT HCPCMCHHOH B 3aBHCHMOCTH OT CTATHH
pasBuTHs 0Bpara. B 3HAUXTCIBHON MCPC HA pa3MCpP HOCICAHCH OKA3bIBACT BIIHS-
HHC MOP(IOMCTPHS CaMOra BoocOOpa H MPHPOIHBIC XAPAKTCPHCTHKH PCHOHA,
YTO JC.JACT HCKOPPCKTHBIM PACCMOTPCHHC COOTHOWICHHS TJIOIWAAH BogocOopa H
JTHHBI CAMOrO OBpara B KauCCTBC NAPAKTCPHUCTHKH (popMbl BozocOopHoro dac-
ceifHa. T103TOMY IEIECO00pAHO PACCMATPHBATL COOTHOLICHHE MEXKTY IUIOIIA-
ABbI0 H [UTMHOH BOAOCOOPHOTO 0acceiiHa. Pesy TbTaThl aHAMM3A BOAOCOOPOB CKIIO-
HOBBIX OBPATOB B JIECOCTEMHOH H CTeTHOI 30HaX EUP mokasatu, uto ko3¢ umu-
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eHT £ 0nM30K K (0,2, Takas e BCAMUYHHA & MO1YUCHA AN BOAOCOOPOB CKIOHOBbIX
oBparos Ha Mc:1oBom cuipTe Y puyvckoro naaro u 6acceitHa p. Berayru.

AHANW3 COOTHOLICHHHA CPCAHCH LUMPHHBI H ANUHbLL BOAOCOOPOB 3PO3H-
OHHbIX (DOPM OT PCK A0 OBPArOB MOKA3A.1, UTO HAUOOMLLICH CPCAHCH LUMPHHOH
NXAPAKTCPH3YVIOTCS 0anouHbic BOIOCOOPBL. ¥ KOTOPbIX OTHOCHTCIbHASL LUHPHHA
COCTaBMICT 0K0.10 0,45 1nuHbl. CHHKCHHC CPCAHCH LWIHPHHBL BoaocOopHoro Gac-
CCHHA NPH YMCHLUICHHH JIHHBI 3PO3HOHHOE (opMbt (OT Banok K oBparam) odb-
SCHSCTCS ¥ MCHBLICHHUCM MPUTOUMHOCTH (BCTBHCTOCTH) HAQ CPABHUTC/ILHO KOPOT-
KHX CK/JIOHAX OBPAros.

PacnpcaciCHUC OTHOCUTCILHOM [UMPHHBLI NO AMHHC BOAOCOOPOB, LIcH-
Tpa EYP annpokcHMHUpYeTCs CTeneHHOH dyEkmmei — ¥ = X’ rme ¥ onpeAca-
€TCA 10 COOTHOMICHHIO!

¥=012, X"*, )

rac .Y usmcHicTes ot O B YCThCBOM CTBOpC A0 10 B mpUBOAOPA3ACALHOM YACTH,
Zse — ANMHA OBpaxkHoro BojocGopa. [aowmaab oBpaxHOro B0I0COOpPa MOMHO
NPCACTABHTb B BHAC

10
N YUERY S0 o2
B =012, ) [X " Hdx=01927 (10)
0
Kak BHAHO, KOIDPULUHUCHT & NPAKTHUCCKH PABCH TMOAYUCHHOMY N0 TO-
norpadMUCCKUM KAPTAM CPCAHCMY 3HauCHHIO Anst LicuTpa EYP (0,2).
AHanu3 koHQUrypauuu OGa10MHLIX BOAOCOOPOB NO3BOJAMA NOJYUHThH
PACOPCACACHHC LUMPHHbI MO MX AJUHC;

. (11

rac a paecH (0.8 A 1uHbI BomocOopHOro Oaccciina: h — 1.2 cro cpcaHCH LUMPHHBL, X
— PACCTOSHHC HO JJTHHC BO,10COOPHOro §acCCiHA OT TOUKH MAKCHMANBHOMN LIH-
punbl (0.8 1nuHbl BogocOopa). [11owaap BoaocOopHoro Gacceita Oanku onpe-
acnsictes no popmync:

Vs = 037087 5 1,28, 087, -1.28,, -arc-c0s0.25+0,2/7,5 -LI8B,, | (12)

[TapanncnbHO ¢ aHaNK30M BCPTHKANBHOTO H FOPH30HTAIBLHOIO Pactlic-
HCHMSL PCUHBIX BOAOCOOPOB OBDAXKHO-0ANOUHBIMH CHCTCMAMH, ONPCAC/AJIACD
YACTOTA BCTPCUACMOCTH VCThCB OBPAr0B. PA3BHBAOIUUNCS HA CKIOHAX AQIHH H
6(:1J'10K, T.C. KOIHUCCTBO OBpArOB, MPHXOISIUHUXCH HA CAHHHIY IdJHHbLI J0.1HHbI
peky, 6aJKH, CYNO0MA. 3HAYHTCILHAS YaCTb BOA0CO0PA HA PCUHOM CKIOHC — 10
2/3 MO AJMHC OT BOAOPA3ACIbHON THHHM B PAKOHC MCTOKA — MPH TUITHUHOM APC-
BOBMJHOM CTPOCHHH J0JNMHHO-0AN0YHON CCTH, Pa3ACACHHAS MCIKIY COCCAHMMH
BoaocOopamu SanouHbix opm. [103TOMY MAKCUMANBHAA BLICOTHAS OTMCTKA BO-
A20¢00pa. MPUMbBIKAKLUCTO HCMOCPCACTBCHHO K YPC3Y PCKHM MM NOHMC, HAXOAUT-
¢l OMM3KO K CPCAHCH YACTH CKIOHA, a MOP(IOMCTPHUCCKHC NAPAKTCPHCTHKH OB-
PAroB Ha CKIOHAX A0MMH PcK A0 6-7 nopsiika H 6anok NPakTHYCCKH BbIPABHHBA-
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OTCA. 3T0 HAXOAHT OTPLKCHHE B MOKABATETAX YACTOTHI OBPATOB — €€ CPEAHHE
BC/IHUMHHbI MO CKAOHAM Oanok H A0AMHaM Pek OauM3kHM Mexkay codoil. Hanpu-
Mcp. B OaccciiHe p. JIMCHLbI 4aCTOTa OBPAroB MO CKJIOHAM JIOJIHHbI COCTABHIA
2,14 ca/km, no ckIoHaM GanouHbix QopM — 2.1 ca/km.

M'3BCcCTHO, 4TO 0BpAaru Ha CKIOHAX J0JMH PCck M Oalok vallc Bcero of-
PA3YIOTCS B HHKHMX YACTSIN CKJIOHOBBIX BO0COOPOB, KAK MPABMQ, HUMC NpH-
OPOBOUHON 30HbLI, [AC MPOJACALHLIC Y¥KIOHbI MAKCUMA/BHbI H MPOUCNXOAHT KOH-
LCHTPALMsL BOAHOIO NOTOKA B TAJLBCIC BO10CO0Opa. IT0 00VCI0BAUBACT CBOCOO-
PA3BHC CTPOCHMSL IPOBHOHHON CCTH, (JOPMHPY FOLICHCS HA KPYThIX CKJIOHAX H HC-
PCAKO COMPSITaOIICHCs ¢ PYCIOM PCKM HIH AHHINCM OaNkH moa YrioM ao 90°.
[TpHBCICHHBIC 3HAUCHMS YACTOThI OBPArOB MOPSIKA 2 CI/KM ABISFOTCS OCpC-
HCHHbIMH. B palioHAX 3HAYMTCILHOrO PA3BHTHS OBPAKHOH 3PO3UHM OHH HCPCIKO
obpazyroT "WeTKY": KOAXYCCTBO HX d0cTHracT 8-15 ca/km. Takoc CTPOCHHC CCTH
OTIIHYACTCH KaK OT PUCYHKA PYUCHKOB B NMPHBOIOPA3ACIbHOH 4acTH CKIOHOB.
TAK W OT CTPOCHHS JO.THHHO-0A.TOUHOH CCTH B MIAHC.

Ha nmamee ¢ yxnoHaMH 0-6° PYYCHKOBAA CETh IO PUCYHKY O.JIM3KA K
APEBOBHIHOMY CTPOCHHIO, UTO MOATBeprIaeTCA pabotamu M.B. boromotosoi u
A B. Kapaymesa (1974). Crpoenne cetn. Omm3koe k peunoMy, H.A. PikaHHIBIH
(1960) mpoCne;KMBACT B BEPXHEH YACTH CKIOHOBBIX BOJOCOOPOB ANA pPYUBCB
A1aHOH A0 300 M. ObcnenoBaHHEe OBPAKHO-04.104HBIX cucTeM LleHtpa ETP. a
TAIOKS AHANH3 APXHBHBIX H KapTOTPa()HYECKMX MATEPHIOB HOKABAM, YTO Ha
CKIOHOBBIX BOAOCOOpax. Haxoasmuxca B 300-800 M 0T BOIOpAaeId, pacIona-
TAeTCA HOSAC CBOCOOPAIHBIN OYCHb THHAMHMHBIN DO3HOHHEIX (JOpM, HE 3AKOH-
YHBIIHX CBOC PABBHIHE H IPOJOLKAIOIMMY IPH 3TOM TPAHC(DOPMHPOBATE BOIO-
cOOpHBIH OACCEHH. 3TO T€ OBPATH. KOTOPHIC. HAPSIY C KPYIHBIMH PHITBHHAMY,
BOJOPOMHAMH H BPC3aMM B JHMLIC OTBCPLIKOB OAIOK, CO33A0T CBOCOOpA3HbIH
PHCYHOK CAMOH 9PO3HOHHOMN CCTH H cc BoaocOopoB. [lo Mcpe Tpancdopmaumu
PHCYHKA IMHCHHBIX 9PO3HOHHBIX (JOPM. B UACTHOCTH, OBPATrOB, CTAOMIH3ALHH HX
MPOAOABHOIO U MONCPCUHOTO NPOPHICH HAMCHOTCS B OOMLIICH MTH MCHBIUCH
Mcpe MOP(JOMCTPHUCCKHC XAPAKTCPHUCTHKH BOA0COOPOB. B cBsisu ¢ 2THM, a,
TJIABHOC, H3-33 H3MCHCHUS NAPAMCTPOB OBPAroB, JA:KC B NPCACAANX COBPCMCHHbIX
CKIOHOBBIX BOA0COOPOB (JOPMANU3ALMSI CTPYKTYPbI OBPAXKHOH CCTH HC LIC/ICCO-
obpasHa.

Pacupeitesienie pacxo. 108 Bo1b1 110 HOPSIKAM 110T0KOB

CB0ocoOpa3HC SPO3HOHHAIX (JOPM, PA3BHBAIOLIHUNCS HA CKIOHOBbIX BO,10-
cBopax, o0VCNIOBIMBACT OCOOCHHOCTH HX CHAPOJOTHUCCKHX XAPAKICPHCTHK, B
YACTHOCTH. H3MCHCHHS PACXOZOB BObl MO MOPSIKAM MOTOKOB. OTIHUAROLIHCCH
OT TAKOBBIX A PCK TCX KC PCrHOHOB. 11 BBIABICHHA 3aKOHOMCPHOCTCH M3MC-
HCHHSI THAPOJOTHUCCKHX XAPAKTCPUCTHK MO JJHHC JTHHCHHBIX 3PO3HOHHBIN
(opy OblIH onpcaCACHbBI MOP(POMCTPHUCCKHC XAPAKTCPUCTHKH BOJOCOOPHBIN
HaccciiHoB 0BpakHO-0a10uHbIX cHcTeM LlcHTpa EUP 1o uereeproro mopsiaka.
CPCIHCMAKCHMATBHBIC PacxoAbl MOMOBOAbA M IHBHCBBIX MABOJKOB B COOTBCTCT-
BHH C "HMHcTpykuucH..." (1982). [pu 3TOM HCMONB30BATHCH JAHHBIC CTALMO-
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HAPHBIX HAOTOACHHH B IEpHO IMOA0BOIbA (1982-1998) B 0AHOM M3 THIIHMHBIX
CKJIOHOBbIX OBparoB B Jo.auHe p. [Mpotsb! (mputok OKkH). AHANW3 PC3y.IbTAaTOB
MOKA3a.1, YTO 3BUCHMOCTb MCIKAY CPCIHCMAKCHMAIbHbIM PACXOA0M BObI H MO-
pAAKOM MOTOKOB, KAk A NCPHOAA NOIOBObA, TAK H A8 J0/KICBbIN NABOJIKOB
MO AUHHSICTCS 3aBUCHMOCTH

Oy =QN”, (13)
rac (J; — CpcIHCMAKCHMANBHbIH Pacxod BOAb! B MOTOKC MCPBOro nopsaka: Oy —
CPCAHCMAKCHMAIbHBIH Pacxol BOIB!I B MOTOKC N; Mopsiaka; 7 — KO3(p(HUMCHT,
BCIHYHHA KOTOPOro MPAKTHUCCKH MOCTOSHHA JMsi PACCMOTPCHHBIX PCTHOHOB, HO
PasNHYHA 4711 I10.10BOABA M JIMBHCBBIX NMABOIKOB. ECIH aHATM3HPOBATE CPSIHE-
MAKCHMAJIBHBIC PACXOOBI BOABI MO MOPSIKaM MOTOKOB 0€3 yYETa MEpHOJA HX
()OpMHPOBAHMA. 3HAYCHHMA # TNPHOMLKAKOTCA K 2,5-2.7. Tlomy4eHHAS 3aBHCH-
MOCTb HE COOTBETCTBYCT H3IBECTHOMH A1 peuHBIX cHcTeM LlenTpa ETP

Oy =0y - 224"

[MoayucHHOC A% OBPArOB YPABHCHUC (15) MOKa3bIBACT, MTO CCIH 0T I-
ro NOPSIKA KO 2-MY MPOUCXOIUT WICCTHUKPATHOC YBCJHUCHHC PACNOI0B, TO OT 2-
ro k 3-my — vic B 2,9 pasa, oT 3-ro k 4-myv — B 2,16 pasza. Beictpoc yBeanucHue
pacxoaa OT 1-ro mopsiaka Ko 2-My H MNOCTCNCHHOC CHHXKCHHC HHTCHCHBHOCTH
MOCTICAY FOLUCTO VBCIMUCHUSI PacX0Ja BOIbl OOYCIOBICHO OCOOCHHOCTHMH Ou-
(dyprauyH 3pO3HOHHON CCTH BCPXHHX MOPsakOB. [IpH 3TOM 1MWIB H3MCHCHHC
BCJIHYHH PACXOIOB OT 3-r0 MOPAIKA K UCTBCPTOMY B 2.16 pasa. uro npudanxacr-
Csl K IPHHATOMY 1715 pek (2.24). B oBparkHO-DaNOUHBIX CHCTCMAX JIHHA MOTOKOB
1-ro nopsaka OaM3Ka K CPCIHHM ITHHAM BOJOTOKOB OT BOAOpA3ac.1a A0 CPCAHCH
WITH HWKHCH YacTh Heboabworo oepara (10 400 M), 2-ro u 3-ro mopsikos (900-
2000 mM) — COOTBCTCTBYHOT JJIMHAM KPVIHBLIX OBPAroB, HCOOJIBIUIWM W CPCIHHM
fankaM. 4-ro nopsaka — 0OLIMHO ABSIOTCA YKC MANOH PCKOH MM KPYTHOH Oar-
KOH ¢ MOCTOSIHHBIM BOJOTOKOM. [IpHBCICHHAsI 3aBHCHMOCTB, MOJYUCHHAS I
BCPXHHX 3BCHBCB 3PO3HOHHOH CCTH. HC JOJIKHA PACTIPOCTPAHATHECH HA 3PO3HOH-
HbIC (JopMbI OOJICC BBICOKHX NOPAIKOB (BbILLC 5-r0). AJHHA KOTOPLIX ONH3Ka K
ATHHC HAauOoJICC KPY MHbIX 0aoK. ManbIX Pek H cyxoa0108B (10-12 km).

[TpuBs3ka NOMYUCHHOH 3aBHCHMOCTH K OMPCACTCHHBIM 3PO3HOHHBIM
(popMaM INpeayCMATPHBACT HECOOXOIHMOCTH ONpPEACTCHHA KDHTCPHEB BBIOODA
BOJOTOKA 1-rO mopagka. MM J0DKEH CYHTATHCA BOJOTOK (BPEMEHHBIN HIM IO-
CTOAHHBIN) A THHOH 250- 400 M, C(h)OPMHPOBAHHBIM PACTIONOKCHHBIMH BBIIIC IO
CK10HY 3()eMEPHBIMH CTPYAMH HA NMPHBOJIOPA3ICIBHON YACTH CKJIOHA. PHCYHOK
KOTOPBIX MOJKET HMETh APEBOBUIHYEO (hopMy.

SOMIPPHUICCKHH MOKA3ATEND # M3MCHACTCA B (ZWWHKIMH IPHPOJHBIX Xa-
PAKTEPHCTHK TEPPHTOPHH, OCOOCHHO MOp(pOMETpHH BOJOCOOPHBIX 0acCeiiHOB
MAIBIX DEK M OANOK, B PACCMOTPEHHBIX BBIIE OBPAKHO-OAIOYHBIX CHCTEMAX
BApHAOCTBHOCTE MOP())OMETPHHUECKHX IMAPAMETPOB CK10HOBBIX BOJOCOOPOB I.14
ITOT0 HEAOCTATOYHA. [ToNYYEHHBIC 3AKOHOMCPHOCTH PACHPEACICHHA PACXOI0B
IO MOPAAKAM IMOTOKOB BEPXHETO 3BEHA 3POSHOHHOI CETH HE OCTAKOTCA MOCTOSAH-
HBIMH B TCYCHHE OTPE3KOB BPEMECHH, COM3MEPHMBIX CO BPEMEHEM 0Bparoodpaso-
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BaHHA. 10 Mepe TpaHCHOPMALHE PHCYHKA THHEHHBIX dPOSHOHHEIX (hOpM, H3Me-
HAKOTCS YCIOBHs (JOPMHPOBAHHUS CTOKA HA CKJIOHOBbIX BoJocOopax. a. CAcI0Ba-
TCJbHO. H CBA3AHHBLIC C HHMH 0COOCHHOCTH pacnpCacICHHs pacXoa0B BOAbl O
NOPSLIKAM NOTOKOB.

3aKOHOMEPHOCTH PABHTHSI OBPAIOR, CTLIMHNOCTL NPOIIECCA

BO3HHKHOBCHHC OBpara OOBIMHO HAYHHACTCS C OOpa3OBAHHA BOPOHOK
pa3MbIBA HA KPYTOH 4acTH CKIOHA, OOBbCAWHAIOIUMNCS 3aTCM B HPOMOHHY. [po-
MOHHA € HPHBCPLIMHHBIM YCTYHOM, HPOABHIAACh PCIPCCCHBHO BBCPX HO CKJIOHY.
YIIyONscT CBOC PYCINIO. OUHLUIACT TAIbBCT OT MOCTYHAMOILCIO CO CK.IOHOB M pa3-
MBITOrO B PYC/IC HPOMOHMHBI MATCPHA1A. BBIHOCH Cr0 HA HH/KHHC YUACTKH CKIIOHA
H/TH HCHOCPCICTBCHHO B 00/1ICC KPYHHBIC 3BCHbS IPO3HOHHOH ccTH. B camom Ha-
yajc 00pa30BaHKs OBPAra B TAJIbBCIC 00pa3yCcTCH KACKaJ YCTYHOB, CMCIUAOLHX-
Csl BBCPX HO pycay. Pa3BHTHC OBpara OCYILCCTBSCTCS BCICICTBHC COHPSIKCHHOH
JCHTC.IbHOCTH PCTPCCCHBHOH TTYOMHHOH M TPAHCTPCCCHBHOH 3PO3MH, BBIHOCA
MPOIYKTOB PA3MBIBA H MOCTYILICHHS MATEPHANA CKIOHOBBIX Ichopmanuil. B
HAYaje PO3HOHHOIO MPOLECCA OBpAr NMPEICTABIACT COOOH UHMCTO 3PO3HOHHYIO
(popMy: IO MEpe YA THHCHHS. YI.IyOICHHA H PACIIHPCHHS B €TO PYC/IE BOSHHUKAIOT
3OHBI 3PO3HE H AKKYMYJLIIHH. YSPeIVIOMMECS IO TTHHE oBpara. CHAYMATA AKKy-
MYJIATHBHBIE KOMIIJICKCHL COCPEIOTAMHBAIOTCSA TOJBKO B IPHYCTHEBOH YaCTH OB-
para; 3aTéM OHH XOTA H MCHBIONX pPA3MCPOB. BOBHHKAIOT B CPeIHEH H JwKe
BCPXHEH YACTAX NPOIOIBHOTO NMpo(di1s. OJHOBPEMEHHO NMPOHCXOIHT OOpyIIe-
HHE CKJIOHOB H PA3BHBACTCA MEAHAPHPOBAHUE P¥C.IA OBpArd. AKTHBH 3HPYIOINCTO-
CA IO Mepe BEHIPAOOTKH YCTOMYHBOTO IPOJONBPHOTO Ipodwni. Ha 3axmoumTeIs-
HOM CTAIMH pa3BHTHA CKOPOCTH IOTOKA B 0BPATe 3HAMMTEIbHO CHIUKAIOTCH, IPH-
OIDKAACH K HEPA3MBIBAIOINHM, H OKA3BIBAKOTCS HEIOCTATOYHBIMH I IIEpPEMe-
LICHHS CKJIOHOBOLO MaTCpHana. Pyc1o oBpara NCPCKPbIBACTCS FPYHTOM H HOCTC-
IICHHO BbIMPAMIACTCs. MaTcpuans! Ja0OPATOPHBIX IKCHCPHMCHTOB M HATYDHbIX
HCCTCAOBAHUI C MPHBJACHCHHUCM JAHHBIX MO CHIPOTPAHCIOPTY BbICOKOHACHI-
LUCHHBIX CMCCCH HO3BOJIWIH pa3padoTaTbh MOACIb Pa3BUTHH OBpara B PasHbIC
NICPHOAb! CrO POCTA. 32 MOKA3ATC/b WHTCHCHBHOCTH PA3BHTHS OBPATA MPHHSTLI
IPHPALLCHHC 0OBCMA OBPAra HIH BIHOC FPYHTA 34 MPCAC/Ab! OBPAXKHOM (POPMbL B
CAHHHUY BPCMCHH. JI/IS1 HATYDHBLIX YCIOBHH 32 CAHHHLY BPCMCHH Lic/ccoodpas-
HO HPHHATb OAHMH rod. Belllc 0TMCYAI0Ch, YTO MAKCHMANBHOC 3HAUCHHC HHTCH-
CHBHOCTHU BbIHOCA COOTBCTCTBYCT IICPHO.1Y NPOPbIBA OPOBKH CK.IOHA; NG BPCMCHH
MOMCHT NpopbIBa OPOBKH HACTYNIACT MO NPOLUCCTBHYU | % odLIcro BPCMCHH OBpa-
roodOpasoBanust (DxcncpuvcHranbhas rcovmopdonorus, 1978). Jlorapudyuuc-
ckas anaMop(o3a NPOLCCCA 3aTYXAHHA HHTCHCUBHOCTH MPOLCCCA (OT MAKCHMY -
Ma 00bCMOB MOJ0OBOI0 BBIHOCA A0 CTAOWIH3aUMH (POPMBI) MO3BOMKIA OPCICTA-
BHTH H3MCHCHHC OOBCMHOrO pOCTa OBpara BO BPCMCHH B BHIC IBYX 3aBHCHMO-
CTCH. COOTBCTCTBYIOLUMX Pa3HBIM 3TanmaM pa3BHTHA. [IcpBas. COOTBCTCTBY HOLLAN
atany ot | 30 40 % oT 001cro necpruo1a OBParcodOpazOBaHUs:

. (4

w056 ¢

7
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BTOpAA — FTamy oT 40 10 100 % BpeMeHHU:
3.16-10°
Y 3.16-1(

w " xw 2.758
{

-0,01]. (15)

34CCh 'y, — HHTCHCHBHOCTbL OOBCMHOIO pOCTa Ha NMCPHOJ BPCMCHH /; — BpeMsL. %
0T 00LICro NcprHoaa oBparoodpasoBanus. [ICpBbIH H3 3THX 3TANOB COOTBCTCTBYCT
BPCMCHH BbIPaOOTKH TO.THOH ITHHBI OBPAra. KOIa Cro pa3BHTHC NPOHCXOIHT
NPH ¥ MCHBLUAKOILCMCS CPCIHCM ¥KIOHC 3PO3HOHHOTO BPC3a H PC3KOM CHHIKCHHH
pacxoia BOABI, MOCTYNAKILCIO K Cro BCPIUHHC. Ha BTOpOM 3Tanc mo ANHHC OB-
para uCpcayrTCS YYACTKH 3PO3HH H AKKYMVJSILMH, MPOHCXOIUT MOCTCMCHHOC
YIIyONCHHC CPCAHCrO H BCPXHCIO ¥UACTKOB, OOPA30BAHHC H MCPCMCIUCHHC B
BEPXHIOK) YACTb OBPArd CTPEIbl MAKCHMATBHOTO NMPOTHOA H MPHOMLKCHHE MPO-
AOIBHOTO MPO(UILI K COCTOSHHIO BRIPAOOTAHHOTO.

HIHTErpHpY4 MO BPEMCHH NMPHBSICHHBIC 3ABHCHMOCTH. MOIy4deM 00BEM
OBpATA HA 3ABCPIIAFOINCH CTATHH PA3BHTHA B (DYHKUMH MAKCHMAIBHOH HHTCH-
CHBHOCTH OOBEMHOTO POCTA H €¢ CHIDKCHHA BO BPEMCHH.

. . s .
We =W e, T T e, (16)
ra¢ Wy — MAaKCHMATBHBIH MO MPHPOTHBIM YCIOBHAM OOBCM OBpATA HA 3ABEP-
WAKWICH CTAAMU Pa3BUTHL, MY, Wi — MAKCHMATHHAS MHTCHCHBIOCTb pocTa
OBpara UMM OOBCM HAHOCOB, BBIHCCCHHbIH 3a MPCICHbl IPO3HOHHOH (JOpPMBbI B
caMmHULy BpeMCTH, M/roa; ' — BpCMs oBparooGpasoBanusi, roapl; ¥ — ko2du-
LIHCHT. 3aBHCALMH OT MPHPOIHBIX XAPAKTCPHCTHK BOIOCOOpa M ONMPCIACIAIOWHH
OTHOCHTCHBHYH HHTCHCHBHOCTh MPOLICCCA HA PasHbIX cTagusax paseutud. [lo
JAHHBIM IKCTICPHMCHTANBHBIX HecacaoBanui (Hukoabckast. 1975), cro BenHuHHA
cocragmsaet (.14, [To apyrum Janubim (bonaapes. 1994) oHa BapeHpPYCT H MPH
MCHCC HHTCHCHBHOM CHHCHHH CXKCPOIHbIX OOBCMOB BBIHOCA IPYHTA MO MCPC
pocra oBpara coctag.iact 0,25. I10 cOOTBCTCTBYCT APy rof (popmc KpHBOFH H3MC-
HCHHA BO BPCMCHH CKCIOIHOMO MPHPOCTA OBpara.

MaxcHManpHad BEIHYHHA TOJOBOTO NMPHPOCTA OBPATd. COOTBETCTBYIO-
masg BPEMEHHM NPOPBIBA OPOBKH CKRIOHA. JIA JETKHX TPYHTOB (HECKHM PAHOH
KPYIMHOCTH, CYNECh. JICCCOBHIHBIC CYITHHKH) MOJKCT OBITH ONPEACTCHJ. €CIH
MPEANOIOKHTh MONMHOS HCMOIB30BAHHE TPAHCHOPTHPYIOMEH CIOCOOHOCTH OB-
PAJKHOTO TIOTOKA B 3TOT MepHOI. O0BeM HAHOCOB (Icy ), TPAHCIIOPTUPYCMBIIL
TMOTOKOM 3d 3Tal HAHOONBIICH AKTHBHOCTH OBPATOOOPA3ZOBAHHA. MOXCT OBITH
MPEICTABICH B BHIC MPOH3IBEICHAE 00BEMa BOABI M), MPOImMETIICH 3a BpeMa Af
yCpe3 3aMbIKAFOLHA CTBOP B YCTHCBOH YaCTH OBPara. Ha COACPKaHHC HAHOCOB P,
MPHHHMACMY O 3Q MTPCACTBHY 0 TPAHCTOPTHPY FOLLY K0 CMOCOOHOCTL MOTOKA!

W, P L

— J37 . P J—

=g, - = abh-27 227
0.2+065.107 -1°27)

(20)

P ostake
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n-

rac 7 — ckopocTh MOTOKA. M/C; 17, — pa3MbIBAKOLLUAS CKOPOCTb, M/C. A = ————.
Iz I_,[_L“,'h],g

rac /2 — rayOuHa NoToka B OBparc, M: 17 — Ko3()()HLUUCHT LUCPOXOBATOCTH JIOKA
NoTOKA.

®opmyna (17) NpoBCpCHA HA HC3ABHCHMOM MATCPHAIIC MPH HCCICAOBA-
HHAX NMCPCMCLUCHHS BbICOKOHACBILUCHHBIX CMCCCH. B ombiTax OblKH HEMo:1b30Ba-
Hbl TICCYAHBIC TPYHTHI Pa3HOH KPYMHOCTH. HacbllCHHC (MYTHOCTbL BOJOTPYHTO-
BbIX CMCCCH) BapbHPOBAJIA B IWHPOKKX mpeacnax W gocrurana .6-0.7 no obbemy
B CCTCCTBCHHOM CJIOKCHHH.

AHanwu3 pa3BHTHS OBparoB BO BPCMCHH ITO3BOJIHI BbISIBHTL OCHOBHBIC
3aKOHOMCPHOCTH H CBSI3H B CHCTCMC "CKJIOHOBbIH BogocOop — ospar". Cpcan HAX
BbLACTIAFOTCSI BHCIUHHC. MC/K- H BHYTPHKOMITOHCHTHBIC. BHCIUHHC CBSI3BIBAKOT
(paxTopbI OBPArOOOPABOBAHHA — PACXOIEL H OOBEMBI CTOKA TAIBIX H JO0/KICBBIX
BOJI, pa’3MBIBAEMOCTh I'PYHTOB. ITyOHHEI Oa3HCOB 3PO3HM CIIOHOBHIX BOJ0COO-
POB, YKIOHH H (HOPMY CKIOHA, (MILIGTPAUHOHHBIC CBOHCTBA IOYBOTPYHTOB — C
MAPAMETPAMH OBpPATOB. [10KA3ATETH KKIOTO H3 (PAKTOPOB. HMES KOJIHYCCTBCH-
HVIO XAPAKTEPHCTHKY. BXOJAT B (DOPMYIEL IO KOTOPBIM NPEINATACTCA PACCYH-
THIBATH IAPAMEIPH OBPATOB HA JAKTOYHTCIBPHOH CTATHM HX PA3BHTHA, KOTJa
BIIHAHHC NPHPOAHBIX OCOOCHHOCTEH HA PA3MEpPHl OBPWKHBIX ()OPM NPOSBIACTC
B HAMOOIBIICH CTENMCHHU. [I1 ONpeIeICHHA MPEICIBHOM ITHHEI OBPATA IIPEIIO-
JKCHA (popMy JIa:

[[0 '(-)(1.67

Y (L (18)
2T 2 [pU6T
Vynf

CMORC
rac (Jp — pacxoa BOABI B MEPHOIBI CHETOTASIHMA M JTHBHEH ONPEICNCHHOH (pac-
YEeTHOH) 00ECIICUEHHOCTH, MB/C', H) — rmyOHHA MECTHOTO QA3HCA IPO3HH CKIIOHO-
BOTO BOIOCOOpA. M. /7 — KOXP(DHIHCHT MEPOXOBATOCTH JIOKA MOTOKA: ff — KO-

3 QUUUCHT (POpMBbL MONCPCHHOrO CCHCHHI MOTOKA; K — ko3 (pHUHCHT dopyibt
BO10cOOpA.
O6BcM 0Bpara (B M) PACCUHTBIBACTCS 10 (JOPMY.IC
”L = a”izl.uakc » (19)
rac //; — NpCBBIIUCHHC BCPIUMHBI OBPAra HA1 Cro YCTbCBOH HMACTBIO, M. (¢ — KO-
APPHLHCHT (POPMBI POTONILHOTO MPOH.IH CKIOHA.
[T1omaap ospara (/,.,) MO KOHTYPY BPOBKH ONPCACIACTCS MO C 3ABHCH-

0.5

MOCTH f, = & +1.75h

o MR .]_U(H\‘c‘ * :\l_v‘ (2())

P
TA Ayyune — MAKCHMATBHAS TIIyOHHA OBPATA. M. PACCUHTEIBAEMAS B ()YHKIIHH TJIY -
OHHBI 0a3HCA IpO3HH, (JOPMBI CKIOHA M PA3MBIBAEMOCTH TPYHTOB (OBpakHAA
3posud, 1989).

CBA3H MCKKOMITOHCHTHBIC VCTAHABIHBAKOT COOTHOLICHHS MCHIY MOp-
(DOMETPHUCCKEMH MAPAMETPAMH PACTYILCTO OBPAT. Pe3yIbTATHI 3KCNCPHMCH-
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TAJBHbIX HCCICAOBAHHH H HATYPHBIC 1AHHBIC 00 OBpATaX B pA3HBIX PETHOHAX,
TIOKA3AIM, YTO PA3BUTHC OBPAra B IMHY, MO MIOIAAM U 0OBCMY TIPOMCXOIHT C
PA3HOH HHTCHCHMBHOCTBK) M 30KAHUHBACTCS B PA3HBIC BPCMCHHbLIC OTpesku. K
TICPHOAY MAKCHMAJbHONH MHTCHCUBHOCTH OOBCMHOMO POCTA CKOPOCTh JIHHCHHOrO
pocta cHuskacTcst 10 0,9-0,83 vakcuMaabHoi. CkOpOCTb JTHHCHHOrO POCTa NpU-
0.1mHACTCs K ) HA MOMCHT BPCMCHHM, 0au3kol k 40% 00Lucro BPpCMCHH OBparo-
00pPA30BAHHSL, KOIAQ MHTCHCHBHOCTb O0BCMHOMO POCTA COCTABJSCT CLUC OKOJIO
0,12-0,15 vakcumanbHOH (DKCNCPUMCHTAILHAS rcomopdosiorust, 1978). 3apu-
CHMOCTb MCKAY OTHOCHTC/ILHOH HHTCHCHBHOCTLIO 0OBCMHOCO W JIMHCIHOTO POC-
TA OBPAra MOKHO NMPCACTABUTbL B BUAC
5 5 13

=10 %] — | —30-10 |, Q21
0.41.1

Luase Waear -

. - OTHOCHTEIIbHAS HHTCHCHBHOCTD THHSHHOTO POCTA:
Inaxe i -
TCJ/IbHAsl HHTCHCHBHOCTb 00BbCMHOrO pocTa. [IPHBCACHHOC COOTHOLICHHC Napak-
TCPH3YCT B3aHMOCBS3b MCHKAY Pa3BHTHCM HaHO0.1CC AMHAMMUHOH (1NMHOH) M
HaH00.1¢cC 3aMCAJICHHOH BO BPCMCHU (00DBCM) XapaKTCPHCTHKAMHU OBpara. Mismc-
HCHHC BO BPCMCHH TNYOWHBL. LUHPHHBI H MIIOIUAIH 3aHHMACT TIPOMCHKY TOUHOC
nionoxcHue (Hukonsckas, 1975).

CBA3H BHYTPHKOMHOHCHTHBIC OMHCBIBAIOT BHY TPHKOMITOHCHTHBIC 3aKO0-
HOMCPHOCTH Pa3BHTHS OBpara kak 3po3HOHHOH (opmbl. OCHOBHAs H3 HHX OTIpc-
ACNACT Pa3BHTHC OBPara B LCIOM H COCTOMT H3 IBYX BCTBCH CKOPOCTH pocTa
TApaMCTPOB OBPAara: KOPOTKHH HCPHOJ — HAPACTAHHC CKOPOCTCH 10 JOCTHMKCHHA
MaKCHMY Ma. a PacTsAHYThIH BO BPCMCHH — HX CHHKCHHC. AHAITH3 Pa3BHTHI OBpa-
ra BO BPCMCHH C HPHBICHUCHHCM KO.THUCCTBCHHBIX XAPAKTCPHCTHK HHTCHCHBHO-
CTH MPOLICCCA. HO3BOJIMI BBIACTHTB HCCKO.IbKO CTAIWH, PA3THUAOLIHXCH TCMna-
MH OBParoo0pa3oBaHUs. UTO HC MPOTHBOPCUHT JPY FHM HCCJICAOBATCIAM H HpCI-
JOMCHHBIM CcxCcMaM cragHiHOocTH pocrta (Codonce. 1948 Apmana, 1972: Byra-
KOB U Ip.. 1996), HO YTOUHACT XAPAKTCPHCTHKH CTAIWH Pa3BUTHA OBPAXKHOH
(popsL.

W

rae OTHOCH-

Cranns | - 3aposkacHHE Ha KPYTOM YYACTKE CKIOHA B BHIC PA3PHIBOB
JCPHHHEL OOpa3OBAHHS BOPOHOK PA3MBIBA, HX CIHIHHEC H NMOCTCNICHHAI KOHICH-
TpamHA CKIOHOBOTO MOTOKA B ¢THHOM pyciIe. Ha 3ToH cTagum pasBHBASTCA ITy-
OOKasg IPOMOHHA ¢ OOPBHBHCTEIMH OTKOCAMH, ITTyOHHOH, HEPEAKO MPEBOCXOIA-
IMCH IMHPHHY 3PO3HOHHOTO BPE3d, MOBHIICHHOM IMEPOXOBATOCTBIO PYCHA, €TI0
CTYHCHYIATOCTBIO, HABHCAHHEM JCPHHHBL

Cramms I — mambonee OBICTPEIM POCT BCEX MAPAMETPOB APOZHOHHOH
(popMBL. OCOOEHHO €r0 ITMHHL H I'IYOHHBL NPEBPALICHHE MPOMOHHEL B OBPAT H
€T0 JATBHEHINES PA3BHTHE. 32 3TO BpPEMA ITHHA OBpATA BHIpabaThIBACTCA Ha 70-
80 %, 06beM — Ha 45 Y. YBeIudcHHE 00bEMA OBPATA BO BPEMEHH B 3TOT NEPHO,
COOTBCTCTBYCT 3aBHCHMOCTH
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rac - OTHOCHTC/IbHBIH OOBCM OBPAra Ma MOMCHT BpPCMCHHM ! 7" — obuicc

i
BPCMS Pa3BHTHs OBpara oT Cro 00pa30oBaHHUs 10 AOCTHKCHHS MAKCHMANbHBIX O
NPHPOIHbIM YCIOBHSIM radapuTOB. JTa CTAIMA MO BPCMCHH 3aHHMacT 10 — 153 %
00ILCrO BPCMCHH Pa3BHTHSL.

Crazns [11 — BbIpadoTka nonHoH AmrHbl oBpara H 60-80 % cro odbema.
HsmeHeHne 00beMa MO TUHHAETCS 3ABHCHMOCTH

W AN
T:lz[l—iJ ) (23)

CTaaHd 3aBCPIIACT HAWOOJICC AKTHBHBIA MCPHOJ KH3HH OBpara, cOOT-
BCTCTBYHOLICH 0Kk0.10 40 % o0uicro BpcyCcHH oBparoodpa3zoBanusi. Bropast u Tpe-
Tbsl CTAIWH MPOLCCCOB XaPAaKTCPH3YCTCs HAHOOJICC HHTCHCHBHBIM CHH/KCHHCM BO
BPCMCHH CKOPOCTH JTHHCHHOTO. TUIOLIATHOTO H OOBCMHOI0 pocTa, uTo ABIACTCH
CICICTBHCM YMCHBLUCHHS NMPHBCPLWMHHON M.101MAH BOJ0CO0pa No Mcpe perpec-
CHBHOTO NPOJBHKCHHS N0 CKIIOHY BCPLUHHbI OBPAra. a TAKAC CHH/KCHHS CPCAHC-
ro NMPOJOIbLHOIO MPOMH.IS W MOCTCIICHHOMO CrO BbIMOTAXKHBAHHSI.

Cramas IV COOTBETCTBYET BpPEMCHH ()OPMHPOBAHHA BbIPAOOTAHHOTO
TIPOJONBHOTO NPO(HII, MEIICHHOTO M OTHOCHTCIBHO CIOKOHHOTO DA3BHTHIL
OHa sapEMaeT 10 60 % 00Imero BpeMEHH CYINECTBOBAHHA OBPAra KAK AKTHBHOMH
IposHOHHOH (hopMbl. M3MeHeHHe 00BEMA BO BPEMEHH TOTUHHACTCA 3ABHCHMO-

CTH
. 0,25
W, (Y
—t=Z] . 24
(3 @

Cragua V — JOCTI)KCHHS OBPATOM CBOHX TIPEICTBHBIX pasMepos. Omnpe-
AC/CHHC rabapHToB OBpara B 3TY 3ABCPLUAIOLLY HO CTAAHIO PA3BUTHA MOIKHO Bbl-
TIO/HATD, HCMOJb3Y L 3aBHCHMOCTH (22, 23, 24). Bxoasiluue B (hopMy IbI KOIHUC-
CTBCHHbIC MAPAMCTPbI MPHPOIHBIN XAPAKTCPHCTUK ONPCACIAIOTCS B MATYPHBIX
YCJIOBHSX HIIH NO KPY MHOMACIUTAOMNbIM TONOrpa)HUCCKHM KapTaM.

Moreuua.t oBparoodpa3oBAIHA: HOHHTHE U YPOBHH OLIDEE. 1€HUN

JaabHcluee pacuNCHCNMC TCPPUTOPHU IHHCHHOM SpO3MCH NpH maiu-
‘{MH COBPCMCITHOH CCTH OBPAr0B, MPCACIbl TAKOMQ PACHICHCIHS, OrPAHHUCHHC
0BparooOpa3oBanus, C031aBACMOC CCTCCTBCHHBIMH YC/IOBHUSIMH H KOMILICKCOM
TIPOTHBO3PO3HOHNBIX MCPONPHATHH, PACCMATPHBAIOCH MHOTHMH HCCICIOBATC-
asmu (Kypatomos, 1977; Llscoe, 1974; Cunopuyk. 1998; Poicun, 1998 u ap.). U3
BCCX MCTOJOB OUCHKH Oy OY1UCTO OBPAXKHOM CCTH HAMOOJICC MO.THBIH YUCT YCIIO-
BHIf H MCXAHH3MA PA3BHTHS OBPATrOB COOTBCTCTBYCT MOJNCIY. OCHOBAHHOMY HA
ICCCHUMATBHBIN BOBMO/KHOCTAN TCPPHTOPHIt MO OBParooOpasOBaHHIO. T.C. TON
MPCACTbHBIN BO3MOYKHOCTSIN BOZHHKHOBCHHSI H PA3BHTHA OBPAroB, KOTOPBIC Xa-
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PAKTEPHHL O OTACIBHEIX CKIOHOBBIX BOJOCOOPOB. BOAOCOODHEIX OACCEHHOB
fanok, ManbIX PCK WIH PCTHOHOB B LCIOM. 3TO — MOTCHUMA OBparoodpas3ona-
HHsl, KOTODbIM DACNOIAracT JaHHAs TCPPHTOPH, ompcac/sicMbii o (POpMyaaM
NPCACIbHLIX PA3MCPOB OBpara Ha 3AKIOMHTCALHOM 3Tanc pasButHs (18-20). a
TAKKC MO KOJMUCCTBCHHBIM NAPAKTCPHCTHKAM FOPH30HTAJALHOIO H BCPTHKAILHO-
ro PacuNCHCHHUs BO10COOPOB. ONMpCICInTh MOTCHUHANLHY O OBPA’KHOCTL TCPPH-
TOPUH — 3HAUMT, OTBCTHUTh HA BOMPOC O BO3MOMCHOM MNPCACALHOM YBCIHYUCHHH
CYMMAPHO# TYCTOTbI 3PO3HOHHON CCTH, YMCHBIUCHHH CPCAHMN JJIMH CKJIQHOB H
HCF4THBHbBIX MOCACACTBHAN 3TONO MPOLCCCA 11 OTPAC.ICH KOHOMMKM, CBA3AH-
HBIX C 3CMJICMOQIL3OBAHUCM, JOCTHAKCHHUC 3CCCHUMANLHBIN BO3MOMKHOCTCH TCp-
PUTOpHH 1O 0BparooOpa30OBAHHIO — 3TO HPOTHO3HAS OLCHKA PA3BHTH OBPAroB
npH ONaronpHATHO CKIAIbIBAKILANCA 1T 3TOro 0OCTOATCILCTBAX., OCHOBbI-
BAFOLLAACH HA MCNAHH3MC MPOLCCCa, MPHPOIHBIN H AHTPOMOTCHHBIX MPCIHOCHII-
Kax cro nmpossacHHs. [TpH 3ToM camMo 00pa30BaHKC 0Bpara B MpcIc.Jax KOHKPCT-
HOTFO CK.JIOHOBOTO BOJOCOOpa — 4BJICHHC BO MHOroM caiyuaiinoc. OB 3ToM cBHAC-
TCBCTBYCT AHATH3 MOPAKCHHS OBPAraMH CKIOHOBBIX BOJIOCOOPOB C O.IH3KHMH
no (pakTopam oBparooOpazoBaHHs VCAOBHAMH. B HacTosmce BpeMst Tuwb 16 %
oBparoonacHeIXx BoaocOopHbIx OacccitHoB LlcHTpa EUP mopaskcHo oBparamm.
BO3HHKHOBCHHC Ka)KIOTO OBpara B HPCACIAX 3THX BOIOCOOPOB HHAWBHIYA.IbHO.
H BBISIBJICHHC OOILHX MPHUHH MPAKTHUCCKH HCBO3MOYKHO.

3aKOHOMCPHOH SIBIIACTCA CaMa BO3MOYKHOCTbH HOSBIICHHs OBpara B Ipc-
AENax 0BPArOOMACHOTO BOJOCOOPA. YTO MOJKET OBITh YCTAHOBICHO IO COOTHO-
IIEHMIO YKIIOHA CKIOHA, HA KOTOPOM PA3BHBACTCA OBPAT, M YKIOHA KPHTHUCSCKO-
0, OBpAro00pasy OIEro B JAHHEIX MPHPOJHEIX YCAOBHAX CKIOHOBOTO BOIOCOO-
pa (/,,):

1, =1,+0.04 (25)

rac /o — YKJIOH CK/IOHA. HPH KOTOPOM CO3JAKOTCH YCIOBHSI PA3MbIBA CNArAKLICTO
Cro rpyHTOB.

[“ = 0,67 _1’_717-".7”24200.67 (26)

bopmMaauzaumst CTPOCHHS! OBPAKHOH CCTH MPCACTABMSICT 3HAUMTCILHbLIC
TPYAHOCTH W BO MHOIOM OTJHMACTCS OT ¥CAOBHIt (DOPMATH3AUUK CTPOCHHA 10-
JAMHHO-0A10MHOM CCTH, XaPAKTCPUCTHKH TO0JHHHO-04104HOM CCTH MOIYYAKOT C
KpPY MHOMACIUTAGHBIX TOMOrPAMUCCKHX KAPT; MPH PACUCTHOM OMPCICICHHH IO~
PAAKOB MOTOKOB H HX MPOTSLKCHHOCTH, OHH MOTYT ObITh COMOCTABICHLI C MOJY -
HCHHBIMH HO TONMOTPA)MUCCKHM KAPTAM HIH OTKOPPCKTHPOBaHbI HO HuM. Co-
BPCMCHHbIH PHCYHOK H MapamMCcTPbl OBPAXKHOM CCTH HC MOAJCHKAT (popmManmnia-
LMK, MOCKOJIbKY HX PA3BHTHC AKTHBHO MPOJOJKACTCH B HACTOSLUCC BPCMsL. H3-
MCHSICTCS PHCYHOK CCTH. CC MPOTSHKCHHOCTD. MIOWATH H KOH()MIYPALHS BOJO-
cOopHbIX BaccciiHoB. POPMANH3OBATE MOMKHO JIHIIbL HOTCHUHAIBHYIO OBpPaX-
HOCTb. KOTOPAsH SBISICTCA PACUCTHOW H HC HMCCT B HACTOSILLCC BPCMSI JOCTATOUHO
HAICKHBIX MATCPHATOB AT Ka.THOPOBKH. COHOCTABICHHC PACUCTHBIN JAHHBIX C
COBPCMCHHOW OBP2)KHOCTBIO MO3BOIACT HOTYUHTb MPCICTABICHHC O BO3MOMKHO-
CTH JaNbHCHILCTO PA3BHTHA HPOLCCCA.
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JIuHeHHBIC pa3MEPEl OBPATOB OJH3KH K PABMEPAM APYTHX HPOSHOHHBIX
BPC30B — PLITBHH, BOJOPOMH, MPOMOMH. MPCICTABMM coOOH OAHY W3 MHOTHX
JUHCHHBIX 3PO3HOHHLIX opM IIHHOH 10 70-200 M. [1pu YCTAHOBICHHM CBII3H
= f(N,v) H OMPEICICHAH Ha BOAOCOOPAX peK. DATOK, CYyX010.10B KOIHYECTBA H
IPOTSKCHHOCTH JIHHCHHBIX (JOPM. OBPATH COCTAB/ISIOT 1HLUB “MaCThb W3 OOLLUCIO
KOJIHYCCTBA 3PO3HOHHBIX BPC30B. UTOOBI BbIICIHTbL COOCTBCHHO OBpAaru. Tpcoy-
FOTCH JOTIOJIHUTCIIBHBIC JAHHBIC. B OCHOBHOM MOP()OMCTPHUCCKHC, XapaKTCPH-
3YHOIIHC PA3BUTHC HA CKIIOHOBOM BOIOCOOPC HMCHHO OBPAXHBIX (popM.

3eMICICTBUCCKOC OCBOCHHC H 3CMJICYCTPONHCTBO HCPCIKO MPHBOIAT K
ApOD.ICHHIO CCTCCTBCHHBIX BOJOCOOPOB H. B CBA3H C 3THM. K YBCITHUCHHIO KOTH-
YCCTBA OBPArOB MPH YMCHBIUCHHH HX Pa3yMcpoB. Kpome TOro, OLCHKA NOTCHUHA-
Ja 0BparooOpazoBaHHUs BIJIKOUACT JTHIUb CKIOHOBBIC BOIOCOOPHI B JONHHAX PCK H
Hankax. [lpy 3TOM HC YUHTBIBAKOTCS OCPCrOBLIC W JOHHBIC OBParH. Pa3BHTHC
NICPBBIX CBA3AHO ¢ 0OPabOTKOH MONCBBIX YFOIWH. JTH OBPari, HMCHOILHMC TTHHY
J0 70 M, HC BBIXOIAT CBOHMH BCPIUHHAMH HA OPOBKY CKJIOHOB H HC YAJIHHSIOT.
TAKHM 0OPa30M. COBPCMCHHYH) 3PO3HOHHYIO CCTh. JJOHHBIC OBPArH pa3BHBAXOTCS
B JHHLUAX 0AJIOK, Hacncays WX BOIOCOOPHBIH DACCCHH. M TAKMC HC Y IJHHSIIOT
NIPOTSHKCHHOCTH COBPEMEHHOH 3PO3HOHHOM CETH.

Bompoc¢ 0 pasMepax «IOTCHLHATA» OBPArOOOPA30BAHHA MOKET OBITH
MOCTABIICH IO-PASHOMY B 3QBHCHMOCTH OT MACIITA0a OOBCKTA.

TIpx OLCHKE ACCCHUMATIBHBIX BO3MOIKHOCTEH OBPAasKHOTO BOJOCOOpA,
MOYBEHHBIC H T€OJOTO-TCOMOP(OIOrHYECKHE XAPAKTEPHCTHKH BOJ0cO0pa onpe-
ACTFOTCS TIPH HATYPHBIX HCCNCIOBAHMAX ¢ HCMOIb30BAHHMEM KPYIHOMACIITAO-
HBIX TOIOTPA(HYCCKHX KapT. JTOT YPOBEHb OIPEICNCHHA MOTCHIHATA MOMKET
ObITH HA3BAH «TOUMCYHBIM» HIM OOBCKTHBIM. PaCcdeT KOHKPETHBIX NAPAMEIPOB
0BpATA HA BAKTOYHTEIIBHOM JTANE PASBHTHA (MAKCHMANBHOH IUTHHBI, NUIOLIAIH,
rIyOHHEL 00BEMA) BHINOIHACTCA MO 3aBHCHMOCTAM (18-20). IToMuMO KOHKpeT-
HEIX MAPAMETPOB OBPATd B 3TOM CIIVYAE MOKHO DACCHHTATD MOPAIKEHHOCTD (B 70)
AAUHBI CKJona /4,

! vare v
H,, = % 100, 27
MOPAKCHHOCTB OBparamMu (B %) NI0MIAIH CKIOHOBOIO Bogocbopa I/,
1= Jos 100 (28)

T N

H CIIOH OBPaKHOH JCHY JAIHH (B MM) HA KOHKDETHOM BOJOCOOPHOM OACCEHHE 5.
LW 3
S=—10 29)
]T
336k Lyuner logp H's — COOTBCTCTBCHHO, AMNA, MJIOWAAL W 0OBCM OBpara Ha 3a-
A a v

KJIFOUUTCIIBHOH CTAIWH PA3BHTHS, KM, KM~ M* J¥ — mIowAIb CKIOHOBOrO BOIO-
cOOpHOro Bacceiina, KM™; 7 — TIHHA CKI0HOBOI'O BOIOCOOpA. KM.

[TpH H3BCCTHOM BPCMCHH OBParooOpa30BAHUS HA KOHKPCTHOM CKIOHO-
BOM BOJOCOOPC MOMKCT ObITh MOIYUCH MOIYJIb OBPA’KHBIX BbIHOCOB!
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rac: 7'— nepuon oBparoodpazoBaHus (roabl). PACCHHTAHHBIH MO (]67).

OnpcaciicHHC OBPaKHOCTH HA "TOUCYHOM YPOBHC" siBsiCcTCs Haubo.ice
JOCTOBCPHOH BC.JHYHHOH BO3MOKHOIO Pa3BHTHS HA CKIOHOBOM BOJOCOOpC KOH-
KPCTHOH 3PO3HOHHONH (JOPMBbI, OCODCHHO CCIH IMPOHM30LICT (JAKT 3aPOACICHHA
IPO3HOHHOTO BpE3d. H €I0 JANbHCHINEEe palBHUTHE ONMPEACTIACTCA HPHPOIHBIMH
0COOEHHOCTAME CKIIOHOBOTO BO10CO0pPA.

Crneayrommy YpOBHEM ONPEIENCHHMS MOTCHIHATEHOH OBPAYKHOCTH SB-
1seTca BomocOop Oamku wm cyxomona. OH mpencrasmsieT coOoi mepexon oT
pacueTd BOBMOKHOTO MOPKCHHA OBPArOM CBOETO BOJOCOOPHOTO OacceiHa K
OIPEICICHAIO 00I6C KPYIHOTO 3BEHA 3PO3HOHHOM ceTH. HOBBIM B 3TOM CIy4ae
SABIACTCA PACYET KOMMHCCTBA CKIOHOBBIX BO,10CO0POB IO ITHHE OANIKH, OIpEac-
JICHHE TEX M3 HUX, KOTOPHIC IO MPHPOITHBIM NPEAMOCHUIKAM ABIAIOTC OBPArood-
PAsYIOIIHMH, H MAKCHMANIBHEIX PA3MEPOB KAK YIKS HMOABHBIIHXCS, TAK H HOTCH-
IEATBHO BO3ZMOJKHBIX OBPKHBIX (hopy. HeoOXomamMEle 11 TAKOTO pacveTa Ita-
PaMETPHI, KAK M HA "TOUCUHOM" YPOBHE, MOIVIAKOT HEMOCPEICTBEHHO 1T KOH-
KPETHOH OAIKH. CYX0I07d, MaNnOH PEKH. HO OHH MOTIYT OBITh H 3aJAHBI KAK TH-
IMYMHBIC NI TCPPUTOPHH. B ncpBoM Ciyuac BO3MOMKHOC KOJIHHCCTBO OBPAroB H
HX NPCACNbHBIC ra0apHTbl MNOJCUUTLIBAKOTCS B COOTBCTCTBHHM € (DAKTHUCCKHUM
KOJIHUCCTBOM OBParoo0pasyloIMX CKIOHOBbLIX BOAOCOOPOB, HX pa3McpoM H
smopdomcTpuci. Anst «TunuuHoi» 6aaxku koHQUrypauus BogocOopHoro Gacceii-
Ha, COOTHOLUCHHC MCXAY AJTHHOH OATKH, CC LUHPHHOIM, CPCAHCH H MAKCHMAIbHOH
LIHPHHOH CKIOHOBBIX BOA0COOPOB onpeacasteTes no gopmyaam (9-12), rayOuHa
$a34COB 3PO3HU ONPCACIACTCS B COOTBCTCTBUH C W31Q/KCHHOM BbILIC MCTOAHKOH.
Konuuccrso oBparcofpasy oKX BoI0cO0pPOB Ha CKIOHAN 0alKH OTPCAC/ACTC
HCXOJS M3 HX MOPQOMCTPHUCCKHX OCOOCHHOCTCH, Pa3vbIBACMOCTH IPYHTOB H
THAPOKIMMATHUCCKHX XAPAKTCPHCTHK TCPpHTOpHH. Kak TpaBHI0, YCIOBHCM
MOSIBACHUSL OBPAra Ha BOAOCOOpPC (T.C. MpU3HaHMC BoaocOopa osparooOpasyro-
ILIHM) SBISCTCA TPCBBILICHHC YKIOHOM CKIOHA CrO KPHTHMCCKOM BCIHHMHHBI [y,
(25). Pc3yabTaTOM OMPCaCICHUC MOTCHUXANA 3a0BPAKCHHOCTH BOZ0ocOopa 0IHO-
ro H3 KPYNHbIX 0accCHHOB BCPXHCIO 3BCHA 3PO3HOHHON CCTH KPOMC. KOHKpPCT-
HbIX TApaMCcTPOB OBParoB, ABISAFOTCS XapaKTCPHCTHKH PacTpOCTPaHCHHH OBpa-
OB M0 IIOLAAN H AJTHHC PacCMATPHBACMOMH 3PO3HOHHOH (POPMBI: HX NMIOTHOCTb.
C/KM, TYCTOTA. KM/KM™. 4aCTOTA, CA/KM: ¥ ITHHCHHC COBPCMCHHOH 3PO3HOHHOI
CCTH 32 CUCT PA3BHTHA OBPAroB. KM/KM, a TAKXKC NMOPAKCHHOCTb MIOWATH. %o H
MOTYITb OBPAKHOTO BBIHOCA. M /TOI-KM .

OmnpeneicHEE MOTCHUMATA HA OACCEHHOBOM YPOBHE OBIIO BBINOJHCHO
A1 BOJOCOOPOB Oanok maHOH 1.5 rv, 2,2 kM. 3,0 KM B IIHPOKOM JIHATIA0HE
TIPHPOIHBIX YCIOBHH. OHM MOKA3ANH. YTO 1A BOJOCOOPOB OATOK, CYXOI0NOB H
MATBIX PEK TAKHE MOKABATEIM, KAk YACTOTA MOTCHUHANBHO BO3MOKHOTO OBPAK-
HOTO PACYICHCHHA H ¥ I THHCHHE 32 CUCT PASBHIHA OBPATOB IMPOTSLKCHHOCTH PO~
SHOHHOH CETH OJM3KH I DETHOHOB CO CXOJHBIMH IIPHPOJHBIMH YCIOBHAMH. B
TAOMMUE | MPHBEACHEI YACTOTA H Y THMHCHHE IPO3HOHHOH ceTH 114 LleHTpa EUP,
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PACCURTAHHBIC TPH I.TyOHHAN MECTHOTO OA3HCA IPO3HH DANOHHBIN BOIOCOOPOB —
3 kM — 60M; 2 KM — 50 M; 1.5 kM — 45 M, pasMbIBAOIIMX CKOPOCTIX — 1.2 w/c,
CYTOMHOM €N0C 0caakoB 100 MM, KOHPUIrYVPaLUUK BOA0COOPHbIX BACCCHHOB OBpa-
roB H 0a.10K, PACCHHTAHHLIM 1o (9-12),

Taduauua 1. PacuCTHbIC YACTOTA H YAMMHCHHC 3PO3ZHOHHOH CCTH A1
Licurpa EBponciickoii Tcpputopun Poccun,

IMapamcTpbl L 1mHa 0aNIoK
1.5 xu 2.2 KM 3.0 kv
YacroTa, ca/km 6-7 5 4
YAnNuHCHHE, KM/KM 0,9 1.1 1,5

3aBHCHMOCTH MCKIAY BJIHSIOWMMH HA MOTCHUMAIBHYK OBDAKHOCTD
NPHPOAHBIMH (DAKTOPAMH. HACTOTOH OBPArOB H YITHHCHHCM 3DO3HOHHOH CCTH
MO3BOJISKOT NMCPCHTH K OMPCICICHHIO MapaMCTPOB MOTCHLUMATbHOH 3a0BPAYKCH-
HOCTH KPYMHBIX pcrioHoB. [MoTcHunan Ha "pcrHoHabHOM" YPOBHC MOKCT pac-
CHUHTBIBATBCS MO MOKA3ATCIAM, XAPAKTCPH3YIOLWAM Y ACTbHYH OBPAKHOCTDb (Hac-
TOTA, YIMHHCHHC, %o MOTCPb MJIOWAIH 3CMCIIb). ONPCACTACMbBIN ANl IIHPOKOMO
JHANA30Ha MPHPOIHbIX (paxTopoB. [1POM3BCICHHC YICIbHBIN MOKA3ATCICH Ha
rYCTOTY AOJWHHO-0AJ0MHOM CCTH 7 ; PCTHOHA JACT BCIHYUHHY TIOTHOCTH

Cogps TYCTOThI OBPAAHOTO PACUICHCHHS /)., . TOTCPb 3CMCILHBIX PCCYPCOB [y,

B KPYTMHBIX TCPPHTOPHATBHBIX CAHHHL (PCHHbIX BACCCHHOB, AIMHHHCTPATHBHBIX
H IIPHPOIHBIX PAHOHOB):

Coop =7 Py - CURM (31)
pa(f{) =Al Po—i KM/RMB (? 2)
/ oap = BY B Lo s (33)

roe », Al, Af — COOTBETCTBEHHO. YACTOTA, YUIMHEHHE 3PO3HOHHOH CETH,
YAETBHAA INIOLIAIb OBPATOB, O, _; — IVCTOTA JOJHHHO-0A.10MHOH CETH. KM/EM .

Kaprorpadpuposanue norennnaiia osparooépazosanns

OnpcaciCHHC NOTCHUHANA OBPArOOOPA3OBAHMS HA KPYTIHBIN TCPPHTO-
PHIX ACJACT BO3MOMKHbIM KAPTOrpadyHPOBAHHC XAPAKTCPHCTHK BO3MOMKHOIO Pas-
BHTHl OBDAKHOH 2p03HH. TToCKkosbky PACTIPOCTPAHCHHC OBPAroB, KaK COBPCMCH-
HOC. TaK M TOTCHLHA.JIbHO BO3MOMKHOC. HMCCT AWCKPCTHBIH NapakTcp. st Cro
0TOOpaKCHHA HA KapTaxX JOJKHBI OBbITh MPHHATH! apCalibl, OTBCUAKLUHC ONpcac-
JCHHBIM TPCOOBAHHAM MCTOIHKH. TAKHMH apcaiaMH MOIYT CIY>KHTH BOJOCOOD-
HbIC HACCCHHBI PCK. KOHTYPBI KOTOPBIX A0CTaTOYHO HAACKHO ONPCICTANTCS Ha
THNICOMCTPHYCCKHX Kaprax. [1pHBA3Ka MOTCHLUHANBHBLIX XAPAKTCPHCTHK OBpaX-
HOCTH K TIPHPOJHBIM KOHTYpaM OOYC/IOB.JICHA PACCMOTPCHHCM OBPara Kax 4acTH
ODLICH CHCTCMBI 3PO3HOHHBIX (POPM HA BOI0COOPC PCKH.
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TTOCKOIbKY ONpeIeneHHe NOTSHIMATA OBpAroOOpA3OBAHKA B BHIC Ta-
KHX MOKA3aTCICH KAK MIOTHOCTb, FYCTOTA. MOPAKCHHC IUIOLUAAH, HCXOAMT W3
MOKA3ATCACH YACALHOTO PACTIPOCTPAHCHHS OBPArOB MO  AJIMHC I0JMHHO-
6anouHOM CCTH, HCOOXOAHM QAMOPHUTM 1t ONMPCACACHHS CC CYMMAPHOH WM
YACABHOH MPOTAMCHHOCTH. J151 3TOr0 HCMOIb3YCTCA OHA H3 W3BCCTHBIX H HaH-
601CC MOAXOAMLUMX K OCOOCHHOCTSIM CTPOCHHMSI 3PO3HOHHOH CCTH, 3aBHCHMO-
ctci. [To JaHHbIM O NOPsAKS PCKH M ¢ AAUHE (1-biii NOPsAok Ha kapTe padotcro
MacwTada) pacCUMTLIBACTCS CPCAHSSL TYCTOTA J0JMHHO-BANOUHO-CY XOA0IbHOM
CCTH B mpcAacax ¢ BoA0cOOpHOro Sacceiia, Ans KOTOPOro ONpCICIsOTC Mo-
Ka3aTC/IH MOTCHUHAMA OBPAKHOTO PACHICHCHHSL.

["1y6uHbI 6a3HCOB 3p03HH BATOUHBIN BOAOCOOPOB Pa3HBIX NOPSIKOB, Ha
CK.TOHAX KOTOPBIX Pa3BHBAKOTCH OBPATH H HO KOTOPBIM PACCUHTBIBAKOTCS HOKA3a-
TC/IH ¥C.TbHOH MOTCHLMAMBHOH OBPAXXHOCTH. ONPCACISIFOTCS MO 3aBHCHMOCTSIM
(1-3). B KOTOPBIX apPryMCHTAMH ABJIAKOTCH NOPAI0K PCKH H ryOHHA 6a3HCOB 3po-
3HH BOIOCcOOpHOro BaccciiHa.

[Mocko.abky OBpar MpcACTaBIACT COOOH 3BCHO 3PO3HOHHOH CCTH, CBS3bI-
BAIOIICC BOJOCOOPHBIH OACCCHH, IPCHHPYCMBIH MCIKOPYUCHKOBOH CCTbEO Ha
CKJIOHax. ¢ 00.1cC KpYHHBIMH 3PO3HOHHBIMH (JOPMAMH. BAXKHO MMCTb BO3MOX-
HOCTb KO.THYCCTBCHHO OLICHHBATbL H3MCHCHHs YCIIOBHIH CTOKA, NPOUCNOIALLCC HA
BOJOCOOPC MPH MNPOTHBOIPO3HOHHOH 3ALUKTC 3CMCb. 3aCTPOHKC. YMCHBLICHHH
HJIH YBCJIHYCHHH MJIOLAIN MAIUHH H T.1. PacucT B KOHTypax 0accciiHa pckH no-
3BO.CT JATh IMPOTHO3 BO3ACHCTBHA HA MOTCHIHAIBHYIO OBPLKHOCTH COBOKYII-
HOCTH MCPONPHATHH H H3MCHCHHH NPHPOJHBIN IPOLICCCOB Ha BoAocOope. He
MEHBIICE 3HAUCHHE HMEET H BO3MOKHOCTH PSHICHHA OOpATHOIN 3adavH — 3HATH
AMHAMHKY CTOKA PEKH. IIPEACTABHTH H3MCHEHHS YCIOBHH (JOPMHPOBAHHS CTOKA
B NpeaeIax ¢ 0acCceiHa: BOIMOKHOS OTMHPAHHC MAJIBIX PEK, MOHIKCHHE YPOB-
HS TPYHTOBBIX BOJ. MOAMEIB Oepera ¢ 00pa3OBAHHEM IPOSHOHHOH CTYNICHH, T.C.
BCETO TOTO, YTO TAK HIM MHAYE BIMACT HA MAPAMETPHI BEPXHETO 3BEHA 3PO3HOH-
HOH CCTH, B YACTHOCTH, OBPATOB.

TakumM 00pa30M, BOIPOC pacdeTda MPOTKEHHOCTH JOMHHHO-OAJIOYHO-
C¥XOAOIBHOH CETH, HA KOTOPYI0 PACHPOCTPAHAIOTCA KOJMUCCTBEHHBIC XAPAKTe-
PHCTHKH YICTHBHOH OBPAKHOCTH, PEHIACTCA BBIOOPOM B KAYSCTBE NPHPOIHBIX
apeanoB OACCEHHOB pEK.

Jist OnpeacACHUSt HCMOCPCACTBCHHBIN YAC/LHBIN MAPAMCTPOB MOTCH-
LHAA 3A0BPOKCHHOCTH (MACTOTbI, VAIHHCHHS M ap.) TPCOVCTCS KOMIUICKC Xa-
PAKTCPUCTHK MPUPOAHBIN (PAKTOPOB, BCHUMMHBLI KOTOPLIN MOIYYAKT CO CICUH-
A1bHO COCTABIACHHBIX "(DaKTOPHLIX" KapT. Mx Habop Mo3BOMICT ONPCACIUTD Pas-
MCPbl OBPAaroB Ha 3aBCPLUAOLICY 3TANC PA3BUTHS H MUIOTHOCTb MX PacnpocTpa-
HCHUSL N0 TCPPHTOPHH. COBOKY MHOCTb (DAKTOPHbIX KapT NMO3BOJLICT CACAATH CIIC-
LHA1bHOC PaHOHHPOBAHHC, NMPCAHABHAYUCHHOC NSl AHA/IH3a YCI0BHIH 0Bparood-
PA30BaHHA M PACUCTAa MAPAMCTPOB 330BPAYKCHHOCTH TCPPHTODHH, Kamablil M3
BbIACICHHBIX PCUHBIN B010COOpPOB §1aroaaps ONPCACACHHIO MO CrO NPHPOAHbIM
XAPAKTCPHCTHKAM  HCOONOAMMBIX MOKA3aTCICH MO/IVHACT  KOJIHYCCTBCHHYHO
OLCHKY YAC/bHbIX MAPAMCTPOB MOTCHUHAILHOM 3a0BPLKCHHOCTH, KOTOPAS, B
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COBOKYITHOCTH ¢ I'YCTOTOH J0THHHO-0ATIOHHO-CYXOJOIBHOH CETH PEUHOTO BOIO-
cOopa, NO3BOMSCT BhIMOJHHTb PACHCT NMOTCHLHANA Pa3BHTHS OBPAKHOH 3PO3HHU.
Ha ocHOBC KOMMUCCTBCHHBIX XAPAKTCPHCTHK MOTCHLMAAA OBPAXKHOCTH MO PCH-
HbIM BOJ0COOPAM COCTAB.ICHbI KAPThI MOKA3ATC/CH [YCTOTbI H IIOTHOCTH OBpPa-
ros Ha tcpputopuro EY Poccuu B Macwtade 1:2500000, nOpaskCHMs OBPAraMu
CCAbCKOXO3MCTBCHHBIX ¥roaui B Maciutade 1: 1500000,

AHAAH3 3TUX KapT MOKA34.1, YTO MOTCHLHANLHAA 3a0BPAKCHHOCTb HMC-
CT OMPCACACHHYEO 3AKOHOMCPHOCTb, CBSI3AHHYEO C MPHPOIHLIMH OCOOCHHOCTSIMH
peruoHoB. CaMoH HM3KOH MOTCHUMANBLHON 3a0BPAKCHHOCTBIO NAPAKTCPH3YCTCS
Cceaep Epponciickoit vactu Poccuu — TVHAPA. ACCOTYHAPA, CCBCP JICCHOM 30HbI H
FO/KHBIC A/I1FOBHATTBHO-TCCCOBBIC H MOPCKHC aKKY MY IITHBHBIC PaBHHHBI. [ToTCH-
LIMAT TYCTOTbI OBPAXKHOH CCTH B 3THX perHoHax — 0.01-0.02 KM/KM®, HIOTHOCTD —
ot 1.0 30 10,0 ca/100 KM~ [ToTCHUHAT MOPaKCHAN CCIBCKOXOMHACTBCHHBIX Y rO-
AWH B 3THX paioHax HC mpeocxoauT 0.353%. camast BbICOKAsh MOTCHUHATbHAS
3a0BPAKCHHOCTb XapakTcpHa ansi LicHrpaiabHoi yactu EYP. rac sromy cnocod-
CTBYIOT 00JIbIIHC AOCOTHOTHBIC OTMCTKH H [JI¥OOKHC 0A3HChI 3PO3HH. BbIHY KJIbIC
CK.JTOHBI JO/IHH PCK H DATOK. JICTKOPAa3MbIBACMbBIC HOKPOBHBIC JICCCOBHAHBIC CY -
JUHKH. Hanbo.ace HOTCHUHANBHO OBPAaroONacHbIMH paHOHAMH ABAAKOTCH LICHTP
Cpeanepycckoii Bo3BbilcHHOCTH. Kazauckast. TpuBomkckas, BepxHe-Kamckas
BO3BBILICHHOCTH M HCKOTOPBIC APYTHC TCPPHTOPHH. IyCTOTA OBPAXKHOH CCTH B
ITHX paHOHax MOXCT zocturatb 3.0 KM/KM™ W BOJICC. HIOTHOCTL — Goace 10.0
el:[/K.\«I:, TMOPAKCHUS TTAXOTHBIX Iiomaaei — 3,0-3,0 % u donee.

B 10 x¢ BpeMA aHATH3 KAPT NMOKA3BIBACT. YTO OJHH M TE JKE BBICOKHC
NAPAKTEPHCTHKH OBPKHOTO PACHICHCHHMA MOTYT OBITH CICICTBHECM COMCTAHMA
PA3NHYHBIX MPHPOAHBIX (DaKTOPOB. I TyOOKOE IPOSHOHHOE PACHICHEHHE MOMKET
OOYC/NOBHTh 3HAMMTCABHYE) OBPKHOCTD TAKE NMPH MAJBIX OCAAKAX M CnadoH
PA3MBIBACMOCTH TPYHTOB. 1€ JK¢ 3HAYCHHUA NMOBBIUCHHOH MOTCHIHAIBHOH OB-
PaKHOCTH MOTYT HMETh MECTO IPH 1CTKOPA3MBIBAEMBIX TPYHTAX HA TCPPHTODH-
AX ¢ MAIBIMH I'IyOHHAMH O43HCOB 3p03HH. Ha TEppHTOpHAX ¢ BBIPAOOTAHHBIM
IPOSHOHHEIM PEIBCS()OM H MOJOTHMH BOTHY THIMH CICIOHAMH DACHETHBIE XAPAKTE-
PECTHKH MOTCHLUHAN] HMCHOT MHHHMATBHBIE 3HAYCHHA. HECMOTPA HA JCTKOPA3-
MBIBAEMBIC TPYHTHI H 3HAYHTCIBHYK) PACLICHEHHOCTD peIbeda.

T'ycrota, maomaas ¥ IIOTHOCTH OBPAKHOH CETH, PACCUMTAHHBIC KAK
MOTCHUMAIbHBIC /11 PCTHOHOB, B HOJABIAOLUCM OO.IbLUMHCTBC C/Y4AacB, Ipc-
BOCXO,TAT MOKA3ATC/AH COBPCMCHHOH OBPMKHOCTH. Takoil pe3yabTaT COMOCTABAC-
HHA "MOTCHUMANA" M COBPCMCHHOM OBPA’KHOCTH OTPAXKACT CYLUCCTBYFOLLYIO 34-
KOHOMCPHOCTb PA3BHTHS JIHHCHHOI 3PO3HOHHON CCTH, MOCKOIbLKY B HACTOSLLCC
BPCMsi POCT OBPAaroB HPOA0.LKACTCS BO MHOMHMX PCTHOHAX CTPaHb! KAk B CBSI3H C
TIOSIBJICHHCM OBPAKHbLIX BPC30B MPH OCBOCHHU HOBBIX TCPPHTOPMH, Tak W B pc-
THOHAX 3HAUHTCAbHOU M JaBHCH aHTPOMOrCHHOM Harpysku. [1pu 3TOM peanusa-
uus noTcHuMaa 6au3ka k 100% B paifoHax aBYX THNOB: 1) ¢ OUCHb HU3KHM MO-
TCHLHMAJIOM MO MPHPOAHBIM YCAOBHSIM; NMOSIBIACHHC OBPAroB 31CCh MAI0OBCPOSITHO;
COBPCMCHHASL OBPKHOCTh MPAKTHUCCKH OTCYTCTBYCT (TCPPHTOPHH C MA/bIMH
rayOHHAMM 0a3UCOB 3PO3HU H MOJOTHMHU CKIOHAMM A0AMHHO-0ANOUMHOM CCTH —
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Memepa, Hu3MeHHOCTH CeBepo-3amaia, TIpuracimii; MpaKTHICCKH O€30BPLHEI
B HACTOSLUCC BPCMSL M OCTAHYTCH TAKHMH PAHOHbI, CJIOKCHHbBIC TPYAHOPA3MbL-
BacMbIMH TopodamH — Kapeaust, [Tpeaypansc); 2) ¢ pa3BHTOH COBPCMCHHOIH cc-
ThtO OBPAr0B; OHH MPHYPOUCHbI K 30HAM JABHCMO M AKTMBHOCCG OCBOCHHS, [LAC
ABYX — TPCXBCKOBAsl PACMAILKA MPHBCIA K PA3BHTHIO OBPaxKHOH CCTH, OIM3KOH
IO Pa3MCPaM K NOTCHUMAILHO BO3MOKHOM (palOHbI HA FOrC J1CCOCTCNH, B CTC-
Hoit 30Hax, B CTaBpomnosse).

[MoaaBasrowas 4acTb TCPPUTOPHM POocCHH B TOH MM HHOH CTCNCHH
MOKCT ObITb NOABCPKCHA OBPAKHOU 3pO3HH. MHTCHCHBHOCTBL 3TOr0 MpOLCCCA
PA3IHUHA B PA3HBIX PCTHOHAX, UTO OOYC/OBICHO KAK MPHPOAHBIMH YCIOBHAMM,
TaK W CTaZHCH pa3BHTHA OBpParoB. KOIHUCCTBCHHAS XAPAKTCPHCTHKA BO3MOMHO-
ro JATbHCHILCTIO PACUICHCHHS OBPAXKHOH CCTHHO TCPPHTOPHH CCIBCKONO3SHCT-
BCHHOINO OCBOCHHS DafOHOB MPOMBLILLICHHOIO H FOPOICKOI0 CTPOMTCIBCTBA.
APYTHX HAPOJHOXO3AHCTBCHHBIX OOBCKTOB MO3BOTACT JaTh KBATH(IHUHMPOBAH-
HYHK 3KOHOMHUYCCKYH) OLCHKY pC3y.IbTaTaM DA3BHTHs JTHHCHHOH 3po3uu. odoc-
HOBAHHYK) CHCTCMY TPOTHBOIPO3HOHHOH 3alUHTHl TCPPHTOPHH. PaccMOTPCTb
IKOJIOMHUYCCKHC MOCICICTBHSA NMPOLECcCa.

BwmccTe ¢ TeM. onpcacicHHE NOTCHLHAMA 0Bparcobpa30oBaHHs MO3BOIS-
CT OXApaKTCPH30BaTh PC3Y.ILTAThl OBPAKHOH 3IPO3HH KAK CCTCCTBCHHOMO NpH-
POIHOIO MPOLCCCA — BbIACIHTBL 30HY HCMPOSIBIAIICHCS THHCHHOH 3pO3HH, pas-
JWYHYIO B 3aBHCHMOCTH OT TIPHPOIHBIX TMPCATNOCHLUIOK OBParooOpa3oBaHHA B
PETHOHAX. KOJIMMCCTBCHHO OLICHHMTb NPEICIBHO BOBMOMKHYIO I'YCTOTY 3DO3HOH-
HOH CETH M €€ CTPYKTYPY, IPSA10KHTb ROMILIEKC NPHPOI0OXPAHHBIX MCPONPHI-
THH HA OBPAKHO-02.10YHBIX BOIOCOODAX.
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B.IL. Jwéamos, I.A. Huroasckas, C. 1, IIpoxoposa

HHTEHCUBHOCTh COBPEMEHHOH OBPAXKHOU 3PO3HHU
HA EBPONEHCKOI TEPPHTOPHHU POCCHH.

OBpaskHas 3p03HsM — 0AHH H3 HAH00.1CC AKTHBHLIX rcOMOP(OIOrHUCCKHX
NPOLICCCOB, OMPCACISOLMN COBPCMCHHOC PACYIICHCHHC PCabe(ha, CO3AAOLUHMX
YIPO3Y Pa3pyLICHUS 3CMC/Ib U XO3SIHCTBCHHBIX OOBCKTOB, BIHAIOLIMX HA COCTOSI-
HHC BCPXHHMX 3BCHbCB rHvaporpapuucckod ccTH. OBpaskHast 3posust, no
H.H. MakkasceBy (1955), 4aBmsicTcst OJHOH M3 (JOPM CAHHOrQ 3PO3HOHHO-
AKKY MYJIATH-BHONO mipouccca. [103ToMy OLUCHKA HHTCHCHBHOCTH OBPA’KHOM 3po-
3MH HMCCT CYLUCCTBCHHOC 3HAUCHHC HC TO.TBKO AJIA pa3paboTkH DaaHca HAHOCOB
Ha BOAOCOOPHBIX DacccHHAX. HO H MPH PCLUCHHH PsAAa NPAKTHUYCCKHX 3aJa.

HMHTCHCHBHOCTL COBPCMCHHOH OBPAYKHOH 3PO3HH KOJIWUCCTBCHHO OLC-
HUBACTCA 00BCMAMH TIPYHTA. HOCTY¥TAKILCIO YCPC3 YCTBCBBIC CTBOPBI Pa3BH-
BAKOLUMXCs OBParoB B 00JICC KPYTHBIC 3BCHbA IPO3HOHHOH CCTH 3a CAMHHLY BpC-
MCHH C CIHHHLIBI HIOIIAIH, T.C. MOIY IAMH OBPAKHBIX BBIHOCOB:

W=Vl M/roa. kM-

rac // — HIOTHOCTb OBPAroB, c,r[/m-t:, I — cpcaHss THHCHHAS CKOPOCTb POCTA OB-
paros, M/ro1, I* — CpeIHAs IIOIATb NOTICPEYHOTO CEISHHS, M.

ITpu ompeacacHHH MIOTHOCTH OBPATOB HCIO.1b30BANACH KAPTA INIOTHO-
CTH COBPEMCHHBIX OBPATOB. HA KOTOPOH YYTCHBI BCE OBPATH AMMHOH Oonee 70 M
(Bopmua u ap. 1993). Pacuet cpeaHHX ILI0maIeH MONSPEYHOTO CEUEHHMS OBPATOB
MPOBOMICA IO TOMOTPAa()HHUECKHM KapraM Macmrada 1:25000 mo KIHOUICBBIM
padOHAM ¢ PACTYIOHMH OBPATAMH. YHYHTHIBATHCH TO.IBKO CK10HOBHIC H O€pero-
BBIC OBPATH, KOTOPEIC B 3aBHCHMOCTH OT MOP(DOMETPHICCKHX NOKA3ATE1CH OBLIH
pasOHTBI HA TPYTIBI ¢ PANIMYHBIMHE CPEIHHMH 3HAUCHHAMH IUIOIIADH MOMEPEH-
HOTO CCUCHHA: 1) MeHee 5 M 2) 5-10: 3) 10-15: 4) 15-20: 5) 20-30: 6) 30-40: 7)
40-60: 8) 60-80: 9) 80-100: 10) doxee 100 M CpeaHue CKOPOCTH JTHHCHHOTO
pOCTA OBPATOB ONMPEICILUTHCE MO TAHHBIM 3KCTICPHMECHTAIBHBIX H CTALHOHAPHBIX
HCCICIOBAHHH. JHTEPATYPHBIM HCTOUHHKAM (Macamsckui, 1897. IIponmuesa.
1955; Opaknast 3posust..., 1990, PoicuH, 1998). DKCTPCMAIbHLIC 3HAUCHMS B
pacuCT HC NPHHHUMAIKCh. B pasinuHbIx pafioHAX 3HAYUCHHA CKOPOCTCH JHHCHHO-
TO pocTa BapbupoBau ot 0.2 A0 1.0 M/roa.

Pacuct yMoay.1ci 0BpaskHbIX BLIHOCOB BbITIOJIHCH /151 Ka7K10ro Boa0cOo-
pa pck l-oro mopsaaka no kaprte Macwtada 1:2500000, [NosToMy nokazarcito B
COOTBCTCTBHHU C paspaboTaHHoi Mcroaukol (3opuHa u ap. 1994:, Manwic pe-
KH.... 1998) coCTaBICHA KAPTA MHTCHCHBHOCTH OBPAMCHOM 3PO3HHM HA TCPPHUTO-
pHto cBporncickoif yactu Poccun B Macwrade 1:2300000. ®parMcHT 310l kapThbl
NPCACTABICH HA PHCYHKC. JIns ONPCACACHHS IPajauMii CTYNCHCH WIKalbl no-
CTPOCHb! PUCTOrPAMMbI BCTPCHACMOCTH PA3JIHUHBIN 3HAMCHHH, aHAIM3 KOTOPbLIX
NO3BOMHTT BLIGPATH CIICAYIOMIMG 3HANCHMS MOAYJCH (M/roa. kv®); | — MHHH-
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MATIbHAS HHTCHCHBHOCTb — MSHEE 0,1: 2 — oucHp cnadasg — 0,11-1.0; 3 — cnadas —
1.1-5,0; 4 — ymcpennas — 5,1-10,0; 3 — cpeansst 10,1-20,0; 6 — BbIIC cpeaAHCH
20,1-50,0; 7 — snaumrteabHas — 50,1-75,0; 8 — Bbicokast — 75,1-100,0; 9 — 0UCHbL
BbICOKas — Gogace 100.

Ha coCTaBACHHON KAPTC MHTCHCHBHOCTH (MOAYJCH) OBPAMKHBIX BbIHO-
COB UCTKO NMPOCNCKUBACTCS 3aBUCHMOCTb KAK OT rcorpadpMucCcKoro pacrnpocTpa-
HCHUsI OBPAroB, TAK M OT PCTUOHAIbHBLIN OCOOCHHOCTCH. Mosauka apcaosB W
3HAYMCHHH MOIYJICH CK1aAbIBACTCS W3 CJIOJKHOIO COUCTAHMS apCanoB MJIOTHOCTH
OBpAroB, UX radapHTOB H COBPCMCHHOH AMHAMMKH POCTA,

[Moutn 13 BeeX paHOHOB TYVHAPbI H CCBCPA JICCHOM 30HBI MOYJH OB-
PAKHBIX BBIHOCOB MHHHMAMNBHBIC (HPCHMYIICCTBCHHO McHee 0.2 M/rod. Kmo).
MOCKO/BKY 34CCh MJOTHOCTh OBPArOB OUCHb Mana (McHee 0,05 c;u‘rcmz) HIH OHH
OTCYTCTBYHOT. JIUWb B BOPKYTHHCKOM PaHOHC, IAC XO3AHCTBCHHAS ACATCIbHOCTD
NPHBCIIA K AKTHBH3ALWH OBPAXKHOH 3PO3HH, HADIFOIAKOTCS OBPAXKHBIC BBIHOCHI OT
YMCPCHHOH 10 CPCAHCH WHTCHCHBHOCTH — oT 1.1 a0 20.0 .\13/rog_ kM-, Cambic
BBICOKHC 3HAYCHHS (DHKCHPYFOTCS B BCPXOBbsIX pck KonBbl, Am13bBbl, KOpoTauxH.
B paHoHc ropona BopkyTel, B npearopesx xpedTa lNaii-Xoii u INMomnspHoro Ypana.

Jlst 3anagHOM YacTH JICCHOM 30HbI TAKKC XAPAKTCPHA OUCHBb ciadasi H
MHHHMAIbHAS HHTCHCHBHOCTb OBPA’KHOH 3PO3HH, TAK KAK OBPArH 3IcCb TAKKC
COHHHYHBI, a UX IIOTHOCTh — McHee 0,05 c.J/k.\I:. JlMuib B mpeacnax MOPCHHO-
NOJIMMCTBIX BO3BBILUCHHOCTCH M rpsid (Baizakckoii, BeiuHe-Boaouko# u ap.).
rIe TIOTHOCTb OBPATOB BO3PACTAET 10 0,4 €1/KM, TLIOMATE MOTIGPEUHOTO Ceve-
HES 70 20 M°. MOAY.TH OBPAKHEIX BEIHOCOB BAPBHPYIOT OT 1 10 5-10 M°/ro1. kv~
Oco00 BeLICTITOTCS paiioHsl CMOIeHCKOH, MockoBckoii B cesepa Cpeamepyc-
CKOH BO3BBIICHHOCTCH. a Tawke KIHHCKRO-MHTPOBCKOM IpsAdpl, A€ HA NOKAIb-
HEIX YYACTKAX dHTPOMOTEHHOTO OCBOCHHA B YCIOBHAX KOHTPACTHOTO penbeha ©
0OIPIIMMHE ITYOMHAME OA3HCOB 3PO3HH PA3BHBACTCA OBPKHAL IPO3HA SHAYH-
TeNBHOM HHTEHCHBHOCTH — OT 20 30 75 M'/rom. kM. CoJa OTHOCATCA PaOHEI
Bepxouil Juenpa (y r. CMoaeHCKa). Py3sl, Mockesr, KiasbMmer, Iy OHBI, YHACTKH
Bacceiinos Oxu 1 KaspMel.

B ao1ure Boarn B mpeneIax JIECHOI 0HBI HAOMIOIACTCA MOCTEIEHHOE
HAPACTAHHE 3AOBPIKCHHOCTH M HHTCHCHBHOCTH OBP{KHBIX BEIHOCOB CBEPXY
BHH3 II0 TCUCHHIO, OCOOCHHO MO BO3BBINICHHOMY NPABOOCPEIKBIO. B BEPXOBBAX
Boaru, Brmtouas 6acceiiibl ACBOOCPCHKHBIN MPUTOKOB BM10TL 10 Spocass, Ha
OOLIHPHBIX PABHHHHbBIX 34.CCCHHBIN TCPPHTOPHUAX MJOTHOCTh OBPANOB HC IpC-
Bbiwact 0,05 cg/mf, HHTCHCHBHOCTb OBP@KHBIX BBIHOCOB OUCHbL chadast (710
1v*/roa. kM) u peako yMepenHast (10 10 v/ro. ka?),

B noaunc Boaru ot Slpociarast 30 HuskHero HoBropoaa BbLACTHOTCS
HH3MCHHOC M PABHUHHOC JICBOOCPCIKLC H BLICOKOC 3a0BPAXKCHHOC MPABOOCPCHKLE
C PA3HbIMM XaPAKTCPHCTHKAMH 3A0BPAKCHHOCTH H MOAYAMH OBPAXKHbIX BbIHO-
coB. Ha TCppuTOpHH ACBOOCPCIKbSI TIOTHOCTh, CKOPOCTH POCTA H Pa3MCpbl OBpa-
TOB MHHHMAJbHbL, YTO OO¥C/ABIMBACT OUCHb HU3KHC O0BCMbl BBIHOCOB. T0.1bKO
Ha OTACIbHBIX ¥YHACTKaX [aNU4CKOH BO3BbILICHHOCTH HHTCHCHBHOCTb OBPAXHOH
3pO3HH J0CTHrACT 5 M*/roa. k™, Ha NPaBOOCPCHKbC HA 3TOM Y HACTKC OTMCHACTCS
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Puc. 1. ®parMCHT KapThl HHTCHCHBHOCTH OBPA)KHOH 3pPO3HHU (BbIHOCOB

13 oBparoB) Ha EBponcHckol TeppuTopun Poccuu. [Tumencuenocms ospaxcnoix
GBUtoCo6, Ar7200. 1M 1) Menee 0.1 :2) 0,11-1,0; 3) 1.1-5,0; 4) 5.1 10.0; 5 10,1-20,0; 6
20,1-30,0; 7) 50,1-75.0; 8) 75,1-100,0; 9) Ganee 100.
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YMEpeHHAS W CPEIHAA HHTCHCHBHOCTB OBPAKHBIX BEIHOCOB (10 20 M/roa. K®).
3acch no Geperam [OpbKOBCKOrO BOAONPAHHIMILA 3TOMY CIOCOOCTBYCT AKTHBH-
3aUUsL OMOJT3HCBLIX MPOLUCCCOB HA OBPAKHBIN OTKOCAN.

Ha nceoOepeskbe Bonru ot Hukuero Hosroposa a0 Kaszanu , Takxc B
OCHOBHOM 34/ICCCHHOM, MA/10 3a0BPAKCHHOM , HHTCHCHBHOCTb OB])(M\HOH 9PO3HH
MHHHMAIbHA. JIMIUb B CPCAHCM TCUCHHM PCKH BeTayru oHa BospactacT a0 vMe-
PCHHO# H JA5KC 10 HHTCHCHBHOCTH BBILIC CPCTHCH — 10 50 M7/roa. kv’

Bacceiin Kambl 1 ¢¢ MPUTOKOB, HCCMOTPSL HA CrO PACMOI0KCHUC B JICC-
HOM 30HC, CHJIbHO 3a0BPAXKCH M3-31 MHTCHCUBHOIQ NO3sIHCTBCHHOIO OCBOCHHMSL
HIHTCHCHBHOCTb OBPXCHOH 3PO3HH M3MCHSICTCS B MPCc.1ax OT QUCHb c1adoH 10
BbICOKOH. B BCpxOBbAX KaMbl H CC HPHTOKOB, 4 TAKIKC B BCPXOBBAX PCK CCBcp-
HOTO [Tpeaypanbsi HAOTHOCTH OBPATOB HC3HAUMTCAbHASN — McHee 0.1 ca/km?’, co-
BPCMCHHAS HHTCHCHBHOCTb OBPAXKHOH 3po3uu HC Hpesbimact 1.0 m*roa. kv’ B
HacccHHC cpcaHCro TCUcHHA Kambl 0Bparu pacnmpoCTPaHCHBI HPCHMY IICCTBCHHO
HA pacnaxaHHbIX TCPPHTOPHUAX H HO Ocperam Kamckux BoaoxpanHiuw,. Coucra-
HHC OBPaXXHOH 3PO3HH C OMOJI3HAMH B MOKPOBHBIX CYTJIMHKAX H TOJLIC NMCPM-
CKHX KPacHOUBCTHBIX OT.IOKCHHH. @ TAKXKC C KAPCTOM B KOPCHHBIX HOpOJax (H3-
BCCTHSIKAX) OHPCICIACT CHCLUH()MKY MPOLCCCOB H Y BCAHUHBACT 0OBCM OBPAXKHBIN
BBIHOCOB 0 3HAYMUTCIIbHBIX pa3McpoB — 75 x13/rog_ kM-, TAKAs WHTCHCHBHOCTD
oTMcuacTcs B padoHax Bstckux Ypanos. CcBepHbIX YBajoB, oTporax BepxHe-
KaMCKOH BO3BBIMICHHOCTH, B 0acceiHax pek Cusbl., Maxa. Ha 6cperax HikHekam-
CKOro BOIOXpaHHIHIGA. Camble BBICOKHC BHAYCHHSI HHTCHCHBHOCTH OBDI{KHOMH
IPOBHH OTMEUCHBI Ha MIPHYCTBEBOM YHacTke Kampl mo 6eperam KyHObMIEBCKOTO
BOJOXPAHHIHINA — 70 100 M/Tom, Ko,

B aecocrenu u ¢cTenn. B 0014CTH CAMOTO HHTCHCHBHOTO CE.1bCKOXO M-
CTBEHHOTO OCBOCHHS H IOYTH NMOBCEMECTHOH PACTAIIKH 3EMENb, 38 HCKIIFOUCHH-
€M HH3MCHHBIX TEPPHTOPHH, OTMEHAETCA OYCHb CHIbHAA 3a0BPAKCHHOCTD. XOTA
YACTh OBPATOB 3dp0C.1a H NPEKPATH.1 AKTHBHBIH THHCHHBII POCT. MPOIOILKACTCA
YBCAHYCHHE IUTOMAICH H 00BEMOB. 0OpA30BAHIC HOBBIX OBPATOB H HX OTBEPII-
KOB. I103TOMY HHTCHCHBHOCTH OBPKHOH 3PO3HH AT BCCH 3TOH 30HBI B LICIOM
BEIIIC. YeM HA OCTANBHOH Teppuropun EBpomelickoi uactu Poccun. OcoOeHHO
ITO OTHOCHTCSA K BO3BHIOCHHOCTSM. [TpH rayOmmax Oasuca 3posuu 30-50 M 06pa-
SYEOTCA OBpard [IyOHHOH 40 5 M H 601ce. mUpHHOH 12-20 M, MOmaIpr0 TOme-
PCUMHOTO ccuchHst 10 30 v, TIpH ckopocTsax JMHclHoro pocta ot 0.5 m/roa
60.1cC MHTCHCHBHOCTb OBPAKHbIX BbIHOCOB BO3BbILICHHOCTCH, PACH/ICHCHHBIX
Odenmu (Cpeaucpycckas, [Tpusomkckan. Kanauckas) aocturact 20-75 a'/roa.
KM~ M 601cc Tcppmopuu C BbICOKOH H OUCHb BbICOKOW HHTCHCHBHOCTBHO (50)-
100 M*/roa. kM H GONCC) OTMCUCHDI HA NpaBOOCPCIKBC CPCAHCIO M HHIKHCLO TC-
ycHus Oku 1 Boary, B 6acceitne [lona, BCpXHCM TeUCHMHU JlHenpa.

Ha akiyMy 19THBHBIX HU3MCHHbIX paBHHHAX (Tloaccee, Oxcko-/loHckast)
MOIY/IH OBPAKHBIX BLIHOCOB HC MPCBLILAKT 10 M*/roa. kM. Ha HM3MCHHBIX M
3a00M0UCHHBIX YuacTkaX (MCILCPCKast HU3MCHHOCTbL) OTMCHACTCS OMCHb HHM3Kas!
MHTCHCHBHOCTh OBPAKHOMN 3p03HH — McHee 0. 1 M*/roa, Ky,
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Ha rore PocCcHH BBICOKAS HHTCHCHBHOCTh OBPAYKHOHM IPO3HH OTMCHUCHA
Ha CTaBpono.1bCKOM BO3BLILICHHOCTH. Ha NpUMbIKAHOLICH K HCH PABHUHC OHA HC
npesbinact 5.0 w¥roa. kM, a Ma KyGawckoi, [pukacnuiickoit M Kymo-
MAaHbIUCKOH HHU3MCHHOCTIN C MHHHMA1bHbIM pdcnpocrpducnncu OBPATOB HH-
TCHCHUBHOCTb OBPAKHbIX BBIHOCOB COCTABLICT MCHCE (0,1 A1 /ro:l KM©.

PcruoHanbHast OUCHKA MOAYACH BLIHOCOB H3 OBPATOB OTPANKACT UHTCH-
CHBHOCTb PA3BUTHSL COBPCMCHHOH OBPAKHOH 3p03HU. [TPUBCIACHHBLIC JAHHLIC
SBISEOTCS IICPBbIM OIBITOM QHAM3A 3TON0 MOKA3ATCNsI OBPAKHOMN BPO3HHU, Xapak-
TCPH3Y sl MPOCTPAHCTBCHHY KO HCPABHOMCPHOCTb WHTCHCHBHOCTM TPOLICCCA B 3a-
BHCHMOCTH OT 30HANMbHBIN H PCCHOHAIBHLIN OCOOCHHOCTCH. ADCOIHOTHLIC 3HAUC-
HH$ MOZYJICH MOTYT YTOUHSATBCH HO MCPC HOSIBJICHHSI HOBBIX JAHHBIX O PACTY IHX
OBparax. NpH YBCNHUCHHH MacliTada HCHOIb3YCMBIX KAPT W MPHBICUCHHH MaTc-
pHAJOB N0 JOHHBIM OBparaM. [10.1yUCHHBIC PC3Y.IbTaThl HHTCHCHBHOCTH OBPAX-
HOH 3PO3HH OTPAXAKT TAKKC MOCTYILICHUC JIMTOTCHHOIO MATCPHA.IAa B MAaJbiC
PCKH HAH HA TIOHMY.
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H.A. MakkaBseceB
3AMETKH O 3AKOHE B)YPA”

Hoomeeporcoarowue saxon bopa dhaxme:

1. TaaBHCH1LMC paBHHHHBIC pckH CCBCPHOrO MOJYLUAPHS MMCHOT Npa-
Bbic Ocpera 00ICC BBICOKHC, KPYThIC M ICBbIC oTiorue. Juenp, [oH W Bosra
HMCHOT Ha OQOJBILCH UACTH CPCAHCTO H HHIKHCLO TCHUCHHs BBICOKHH mpaBbiii Oc-
pcr. HU3MCHHbI - neBbii. Takas e kapTuHa ¥ O0u, UpTbiia u otyactu v JICHbL
AHanorH4yHoC CTpocHHE ¥ AosuHbl AyHas (3.3tocc, B.llenk) u Huna (ILeciH-
Gypr).

2. B 1O%HOM NONYIUAPHH ¥ MHOPHUX PCK OOHAPYXMBACTCH ACHMMCTPHS
NPOTHBOIMOJIOAHONO XapakTepa. PCKH C KPYTHIMH JICBBIMH CKIIOHAMH AO:THH OMNH-
canbl Xactom H BeiiHecom B HoBoit 3enaHuu. JHKOHCTOH YCTAHOBH.T NOAOOHY KO
acummeTprio 1uist [Napansl W [Taparsas. [1pcobiagaHuc BeicoT mo JicBomy Bepery
3amcucHo aas Jla [laarer. MMcroTes vkasaHusl, 4To Y HCKOTOPBIX pck Hoeoit
["BHHCH JICBOOCPCKHBIC CKITOHBI JO.THH Kpyuc (bopucesuu. 1948).

Darmei, npomucopeyaiygue 3axoiy Hopa:

1. CornacHo Tcopemc KopHOIHCA. OTKTOHSIOLIAA CHJIA PaBHA HYIIFO Ha
IKBATOPC H HMCCT MAKCHMATbHYIO BCITHUHHY ¥ TOJIFOCOB, MCKIY TCM HMCHHO ¥
PEK BBICOKHX INHPOT YAIIE BCETO HAOMOIANOTCA OTCTYIUICHHA OT 3akoHa Bapa.
Tak, HET ACHO BBIPKCHHOH acHMmMeTpuH ¥ Iledopsr, boxemoii Ceseproii [IBH-
Hbl, Boaxosa, CupH. HEBH M psgIa npyTHX peK CEBEPHOH H CEBEPO-3aMaTHBIX
yactell PyCcCkoH paBHHHBL

MHO10 OBLTH TIIATS/JBHO NPOAHATHIHPOBAH P CHEMOK JOJHMH PEK HA
APKTHYCCKMX OCTPOBAX H YCTAHOBJICHO, YTO B ACHMMETPHH OSPETOB COBEPIICHHO
HE NPOC/IEKUBACTCA BAHAHHS CHbl Kopuomica. Hu puc. 1 npuseen nian mxo-
aues p.CapdaTox Ha 3anagHoM 6epery [ peHIaHINH, CICITAHHOH MO CBEMKE JKC-
neauund Oxcdopackoro yausepeuteta (Hayward. 1936). 3ra moaHoBOIHAA H
OYCHb OBICTPAA PEYKA MPOTEKACT MO JHY KAHBOHA, JHO KOTOPOTO BBICTHIACTCA
AJLTFOBHATBHBIMHE H JICIHHKOBBIMH OTJOKCHMAMH. HHKAKOH TCHICHLUHM IOIMBI-
BATH NPABBI CKI0H KAHBOHA PEKA HE HMEET H MPOTEKAET MOUTH TOYHO MOCPEIH-
HC J0/iHHbL. EcIM C CYaUTb NO KPYTH3HC CKJIOHOB, TO W3 HHX CKOPCC JO.IKCH
IO, AMbIBATLCS JICBbLH.

C.C. Bockpeceucknii (1947) 00bICHSICT 3TO SIBICHUC "MOJIOA0CTHIO" PCK
BbICOKHX LHPOT. Tak kak HX J0JHHbI ObUIMH HCAABHO 3aHSThbl JICAHHKOBBIM MO-
KpOBOM, TO CWibl KOpHOINCA CLIC HC YCNCIH NposBHTLC. [1poTHB Takoro 00B-

" Hpeiaraesple drratento "3averku.. " TLH.Makkarecka, 0NCBHHO, OTHOCHICA K KOHIY 40-X -
Hataily 30-x 107108, Ly IyUH HSoNYOIMKOBAHHBLIMH, OHH COXDAHH.HCH B aPXHBS H NDPEICTaRIGIOT
ceHuac OUpeNeICHILIM HITePec B CBSIZH ¢ BHOBL BOMIMKIIEM B JIHTePATyPe BUHMAHHEM K KOV
bopa. B To K¢ BpoMS, MOMCTIAS B 0WepS;THOM cOOpTIHKS Tpy10n TH “3ameTku..." H.H. Makkanecna.
HAGOPATOPHS COXPAHSICT IPLIHILHIO "OTKPhIBA TR LI HAY THON OBIICCTRCHHOCTH OCTARICHHKIC HCH2-
RECTHBIVIA pPatoThl GoslbIOIO YHSHOY O,

" K COKALRIMIO, B MATSPHAIMX YTOT PHEVIOK L& OGUAPYIKELL (RPUMENaius pedarmopd)
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SACHEHHA TPY JHO BOBPAKATH, TAK KK OTCTYIAHEE ThI0B IMOCICIHETO O.ICICHCHHA
NMPOU30LL10, MO NOACUCTAM [COTOrOB, BCCro 12-20 ThICsM JICT TOMY HA3aa.

2. PcKU rOpHBIC H NOJIYFOPHbIC, KAK MPaBHJIO, HC CICAYIOT 3akoHy Bapa,
XOT#l Ka3aoCh Obl MPH OOJbLUKMX CKOPOCTAX TCUCHHS KOPHOJIHCOBO YCKODCHHC
JOKHO MMCTb 00.1bLUYKO BCIAMUMHY, YCM HA PABHHHHBIX PCKAX H, CJCAOBATC1b-
HO, PC3UC NposiBUTLCSL B (popMupoBaHuu peibeda. Tak, peka Kosopato spesa-
Jacb B N1aTO Ha rayOHHY 10 1800 M, 00pa3oBaB BbICMKY C J0BOJIBHO CHMMCT-
pruHbIM npoduacy (boabluoi kKaHbOH).

To ¢ MosHO ckasaTh 00 yiueasc p.Cynaka (npopbiB W3 ropHoro Jarc-
cTaHa), rayouHa kotoporo ceeiiie 1000 m. KosoccaabHoil riyOHHbL YIUC/Ibs
(cBbiwc 2000 M) pek. BbIxoZsAlMX W3 ['Mvaiace B gonuHy MHaa u adra. Towxe
HMCHOT CHMMCTPHYHBIC IPOYHITH.

["conoru oOBACHSOT ITO HCKIHOUCHHC W3 3aKOHa b3pa, Bo-ncpBbIX. "Mo-
J030CTbH" FOPHBIX PCK MO CPABHCHHHK) C PABHHHHBIMH M, BO-BTOPBIX, TCM. 4TO
3TH PckH O¥ATO ObI MOIYT NPOH3BOINTH JIHILL I TYOHHHY IO 3PO3HIO. HO HC O0KO-
BVIO. C 3THMH OOBACHCHHMAMH COINIACHTBCA YHC TPY,IHCC. PCkM ropHbIic HC BCC-
rJa MONOXC PCK PaBHHHHBIN. Tak, BODKCKas J0AMHA ObLIA NOYTH MO.THOCTBIO
3aN0.THCHA OTJIOKCHMSIMH ICAHHKA W HACTYNABIUHX B YCTBCPTHUHBIH NCPHOI
MOpCH. C.ICI0BATC.IbHO. BO3PACT CC COBPCMCHHOH J10/HHbI "BCCro” HCCKOIBKO
COTCH TBICAY JICT. a MCxAy TcM p.Koiopaio. mo moactucTam rco.0roe. Hauaia
(popMHpPOBATH CBOKO JOMHHY 12 MHITHOHOB JICT TOMY HA3ad.

IIpeacTaBAeT HHTEpEC €me OJHO OOCTOATEIBCTBO, OTHOCAINEECH K
p.Konopano. ITpu 6y poBeIX paboTax B KAHBOHAX 3TOM pekd Bk n Boyanep Osin
O0HAPY;KEH CJIOH JOHHBIX AJLTIOBHATHHBIX OTJIOXCHHI MOIDHOCTBIO 10 120 dhy-
T0B. Koraa Obl1 BBIPBIT KOTJIOBAH A1 OCHOBAHHA IJIOTHHBI Boymiep JdM, TO
OOHAPYKMIH MOTPEOCHHOS HA YKAZAHHOH riyOHHE crapoe pycno pexn (Barbour,
1936). Taxum obpasom, p.Koaopamo npeacTaBmieT codor "3penyro pexy". npo-
H3BOJAINYK) HE TOIBKO IPO3HI0. HO H SHAYHTCIBHYIO AKKYMYILILHIO B CBOCM
pycre.

BecbpMa TIATENBHBIC M ASTATHHBIC HCCICTOBAHHA P.UyCOBOH, MpOM3Be-
Jennsle [.B. Bopucesmuem (1946) u I'.M. Topenxuyv (1948) ycTaHOBHIH, YTO
BO3PACT BEPXHHUX TEPPAC ITOH PEKH OTHOCHTCS €IIE K ME30301CKOH 3pe (Fopcruit
nepuoa), T.e. 6oaee 100 METIHOHOB 1eT. UHTEHCHBHOCTD BpesaHHA p.UyCOBOH,
no noacucty .M. lNopcukoro, Bcero 1.2 ¢M B CTOICTHC. Mexay TCM B A0JIMNC
p.UycoBoii HHKaKHX caca0B AcHCTBHs KOpHOIMCOBA YCKOPCHHS HC 0O HApPY XUBA-
crcst. Ha yuacTke A0 542 kv OT VCThsl CYMMApHast MIOLAAL TCPPAC HA JICBOM
Ocpery cocraBiicT 43,9% OT MIOWAIA JOJMHbLL, Ha mpaBoM Ocpery 50.7% u
n1owanbL octpoBoB pasna 5.4% (moacucte! [ K. Fopcukoro). Ecau cyauts no
9THM uM(pam, To pcka Uycosast 60CC NOAMBIBACT JCBbIC Ocpera, McM MpaBbIC.

3. CpaBHCIUC MOI0KCTIUS TPCTHUHDBIX 30.1MH Kambt, Bosrd, Oku M psiaa
APYTHX PCK C JOJIHHAMM COBPCMCIIHBIMH NC OOHAPYKHBACT CHJILIOIO CMCLUCHMS
MOCJCANHX BAPABO, MO CPABACHHIO ¢ NCPBbIMH. Tak, HampHMep, CTa HHIpaackas
NPUCTAHbL PACTIONOKCHA Ha Teppace p.Boaru, cnosxkceHHo#t ocaakavu Kacnuiickoit
TPAHCTPCCCUM, H PCka 3ACCh CLUC HC MPHOIM3UIACh K ToMY Ocpery, KOTOpbld ona
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HMENd B TPETHYHBIH neprod. Boodme Ha mpasodepesxse HIpkHEH Bomrn MHOTO
TCPPAC, CAOMCHHBIX MOCICTPCTHUHBLIMM OCaTkaMu, Huxe Cramuurpana BCst Co-
BPCMCHHas1 10/HHA P.B0IrH OTKIOHACTCS! 3HAYHTC/ILHO HA BOCTOK OT KOPCHHOTO
MpaBoro CkaoHa ApcBHCH (TpeTHuHOH) JosuHbL Kak vkasbiBact Al Jockau
(1948), acuMMCTpust 10JuHbl BOrn, B OCHOBHOM, OMPCACICHA pcabc(pOM KO-
PCHHbIX AOTPCTHUHbBIX MOPOA.

Pycio apeBHcii Kambl Takoke MCCTaMH HAXOAWTCH NPABCC COBPCMCHHO-
ro (MuproBa, 1941).

JIpCBHHC J0JMHBI PCK, OTHOCSILLMCCS K MC3030HCKOMY M TPCTHUMHOMY
BO3PACTY, XOPOLUQ HCCICAOBAHBI HA BOCTO'HOM H 3aMalHOM CKAOHAX Ypana. B
OIHCAHHSX 3THX JOJHH. HOMCIUCHHbIX B KAHHTATbHOM TpyIc "Matcpuaibl HO
rcovopdonorni Ypaia" (cOopuuk noa pcaakuucit M.IM. I'cpacumosa, 1948) He
MPHBOIHTCHA HHKAKHX JAHHBIX O HPCODIATAKOLICM HAHPABICHHH CMCILCHHS CO-
BPCMCHHBIX JOJHH HO CPABHCHHIO C IPCBHHMH. OObIMHO TC H IPYIHC AQ.THHBI
HJIH HOYTH COBHAJANOT, HIIH CMCILCHbI TO BJICBO. TO BHPaBO Oc3 Kako# .THOO sc-
HOH 3aKOHOMCPHOCTH.

4. UHTCHCHBHO BPC3aOLUMCCs OBPArd, BHOBb Y MTYO.IAFOIHCCS PYKaBa
PCK H BOODWIC pYcJa, HAXOIALIHCCH B CTAIHH HHTCHCHBHOTO (DOPMHPOBAHHIL,
IIOYTH HHKOTAA HC CACcay KT 3akoHy bapa. S anuno HabIroaan, Kak HCAABHO 00-
pazoBaBIIHCCs pykaBa Boarw HaHpoTHs CTaluHrpaza (HampHMCp, BOJIOYKKA
BepOmroikbs) HMCAM KPYTBIMH JICBbIC OCpera. a Hpaebic OTMCTIbIMH. B Hankax
cTenHOTO [10BODKES B B CTEMHOH No:10ce 3amaxHo#t CHOMPH CKIIOHEI O0HAPY KH-
BAFOT ACHYK0 ACHMMETDHIO. HO TAKOBAL CBA3AHA C OPHEHTHPOBKOM CKJIOHOB IO
OTHOLIECHHIO K CTPAHAM CBETA: 00.16€ KPVTH CKJIOHBL. OOPAIICHHBIE K IOTY.

Pexn HeOOIBLINEG HMEHOT ACHMMETPHIO CKI0HOB CAMYK) PasHOOOpas-
HYI0. 3TO 00CTOATEIBCTBO OTMETH1 akaIeMuK AT1. TT1aB10B B CBOEM KIACCHMC-
ckoM Tpyae "O penbedie pABHEH H €T0 W3MEHSHHMAX MOJ BIMAHHEM PadOTHI MO~
3eMHBIX H TIOBEPNXHOCTHEIX BOA" (1898). Tak mo ero caosam: "B rydepuum Ca-
MApCKOif, IskHee mapamiem ByrypyciaHa u B mpuaexamed yacte OpenOypr-
CKoif ryOepHHH, pekH. TeKymue Ha 3H03. ¢ yOMBHTEIBHBIM IOCTOSHCTBOM CO-
XPAHSIOT KPYTH3HY CBOHX CEBEPHBIX OSpEroB H MOJOTOCTH FOJKHBIN, HAPHMED,
Kusens Bompmad u Manag. Kytynyk Ha OOmbIIeH# 4acTH CBOCTO NMPOTSLKCHHSA,
Tok. 3aMEUATENBHO, UTO B TO JKE CAMOS BPEMA PSKH. TEKYIIHE IO MEPEKPECTHO-
MY € 3TUM HATPABJCHHIO, HC OOHAPY KHBAKOT 2TOI 0COOCHHOCTH, KAK 3TO BHTHO
H3 MHOTOUMCJICHHBIX NPUTOKAX KHHCIH. TCKYIUMX B HAMPABACHHM, OMM3KOM K
MCPHAHOHANLHOMY, H Ha JIcBbIX npuTokax Camapst” (c. 139). ATl INaB1oB npu-
BOJHT LC.IblH psta MpHMCPOB pek PoccHit  3ananHoi Esponsl, riac oOHapyxu-
BAOTCSL CAMBIC PA3HOOOPA3HBIC (DOPMbI ACHMMCTPHH A0.1HH.

O6wyuit 861800.

B cceepHoM nonviapuH 3akoH Bapa nposiBasicTcs TOIBKO B CTPOCHHH
JA0.14MH OOMBITHX PABHHHHBIX PCK H TO JIHIIb B CPCAHHX ITHPOTAX. 3TO MO3BOJSICT
BbICKA3aTbh NPCANOJOMKCHHC, UTQ KOPHOIMCOBO YCKOPCHHC MOMKCT OKA3biBAaThb
BJIHSIHHC HAa (JOPMHPOBAHHC PCUHOIQ PYC1A W 10JMHbI TObKO B MOTOKAX C OUCHb
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00IbIHM KOTHICCTBOM BOABL BO BPEMEHHBIX IOTOKAX. MANBIX H JAKE CPEIHHX
pcKax psia apyrux (JakTOpoB HACTO.1LKO CHIBHO BIMSCT HA (DOPMY A0.JIMHbLI, UTO
COBCPLICHHO 34TY LUCBbIBACT 3aKOH bapa,

[Mo-BUAHMOMY, 111 NPOSIBICHHS 3TOrO 31KOHA TAaKKC TPCOVIOTCS nc-
PHOAbL BPCMCHH TCONOTHUCCKUC, MCUMCTICMBIC ACCATKAMH MWIAMOHOB JcT. B
CPABHMTCILHO "MO0J0AbIX" PCKAX, JAXKC PCKAX TPCTHUHOIO BO3pacTa 3akoH bapa
HC MPOSIBSICTCSL.

B acTaabHOM CBOAKC CYLUCCTBY FOLUMX TCOPHIt, 00 BACHAOLMX ACHMMCT-
puro noauH, cacnannoi M.C. Llykuubiv (1933), Yka3bIBACTCSE CCMb BO3MOMKHbIX
TIPUMHH ACUMMCTPHH: 1) HANPABACHHUC BCTPOB, COMPOBOKTAMIMNCS 10K ACM; 2)
BCTPbI, BbI3bIBAIOLIMC HATOH BOAbI. 3) OPUCHTHPOBKA CKJIOHA MO OTHOLUCHHIO K
CTPaHaM CBCTA H HCPABHOMCPHAs HHCO.TALHA. 4) OCHOBHOH YK.IOH MCCTHOCTH: 5)
JACHCTBHC MPHUTOKOB. 6) ICHCTBUC FPYHTOBBIX BOJ, 7) XapakTcp rcofa0rHiIcCKoro
CTPOCHMS JO.TMHbL. B 3aBUCHMOCTH OT COMCTAHHS ITHX (PAKTOPOB, OT ODLIHX YC-
JOBHH JaHgwadTa W pa3MCpOB TOIMHBL H CC BO3PACTA, OUCBHAHO BO3MOMKHBI
camblc pa3HOOOPA3HBIC (JOPMbI ACHMMCTPHH, KOTOPbIC MOKA HC.Ib3s CLIC CBCCTH K
THMOBBIM CXCMaM.
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10.T". Ieiprun, B.IL Oerpos, H.H. HBanora, M.A. Cniace

HCCAETOBAHUE OCAKIEHHWS TBEPIBLIX YACTHI] MAJIOH
KPYIIHOCTH B TYPBYJEHTHOM IIOTOKE

Cpcan MHOrooOpasust pasIMUHBIN THAPOIHHAMHUCCKUNX ABJICHHH, NpO-
HCNQSLUMX B MPHUPOAC, 3HAYHTCIbHASA PO.Ib NPHHAANCKHT IPOLICCCAM NMCPCHOCA
TBCPAbIX YaCTHL, BOAHbIMH MOTOKAMH. BO.IbIIHHCTBO MPUPOAHBIX TCUCHHH HOCHT
TypOY.ICHTHBIH XapakTCp, UTO MO OTHOWICHHIO K HYACTHULAM MPHMCCCH PasaMuHO-
IO MPOMCXO3KACHHS OMPCAC/ACT MN JOCTATOUHO BLICOKYHO TPAHCIIOPTHPY FOLLY KO
CHOCOOHOCTb. BajkHO OTMCTHTB. YTO AAJCHHC YACTHL, COBCPLIACTCSH oA JACHCT-
BHCM CHITbI TAWKCCTH. 2 HX MOABCM - APOTHB CHITBI TSFKCCTH. T.C. TPCOYCT 3aTparsl
NMOTOKOM KAKOH-TO YAaCTH Cro CyMMAapHOH 3Hcpruu (Beaukanos, 1955 MoHuH.
Araom. 1965). TcM caMbiM OKa3bIBasi OAPCICICHHOC BIUSHHC HA CTPYKTVPY Typ-
Oy .ICHTHOCTH B3BCCCHCCYLUCIO MOTOKA H Cr0 FAOJIC CKOPOCTH TCUCHHSA (MOHHH.
Araom. 1965). [Tpu 3TOM 3HCPrCTHUCCKHC 3aTpaThl TYPOYJCHTHBIM NOTOKOM Ha
B3BCIUHBAHHC YACTHL, HCAOCPCACTBCHHO CBSI3AHBI C 3AMCIJICHHCM HX CKOPOCTH
BbimaacHus H3 Hero (Mbipkuu H ap., 1992: [bipkuH, CHaacs. 1994).

CneayeT OTMCTHTB. UTO HAIC/KHBIC IKCIICPHMCHTAIBHBIC AAHHBIC O KO-
JWUCCTBCHHOM BO3JACHCTBHH B3BCIUCHHBIX TBCPABINX YACTHL( Pa3HOH KPYMHOCTH
HA TYPOYJCHTHYHO CTPYKTYPY MOTOKA KPaHHC MATOUHCICHHBI H BMCCTC C TCM
A0BOJbHO npoTHBOpetmBLI (Coy. 1971; Vanoni, 1984). C apyroii CTOPOHBI, HET H
HIACKHBIX IKCTIEPHMCHTANIBHBIX JAHHBIX 00 YMCHBIICHHH CKOPOCTH OCAKICHHA
YACTHI, MAJOH KPYIIHOCTH B TYpOY.IEHTHOM IMOTOKE IO CPABHCHHIO C HX CTOKCO-
BOIl CKOpPOCTBIO. BHIMMO mO3TOMY OJHOH H3 OCHOBONOJATAMOMIEN THIIOTES3
$0.IPLIMHCTBY TCOPECTHUCCKHAN NOCTPOCHHH, ONMACHIBAOLIMN ABHKCHHC B3BECIICH-
HBIN TBSPABIX YACTHI, TYPOY.ICHTHBIM NMOTOKOM KHIKOCTH. SBILICTCA IPEIN0J0-
JKCHHE O TOM, 4TO IO.I€ CKOPOCTH TCUCHHA NOTOKA H €TI0 TYPOYICHTHAS CTPYKTY-
pa HE 3aBHCAT OT IPHCYTCTBHA MAJBIX TBSPIBIN 4acTHL(Beiuxanos, 1955: Mo-
HEH, Sraom, 1965, Coy. 1971). CxopocTh jKe MX OCAKICHHA B TYPOYJCHTHOH
JKHAKOCTH MONATACTCA CTOKCOBOI, T.€. PaBHOI CKOPOCTH CBOOOIHOTO OCAKICHH
B HEMOABWKHOM #uakocTH (Beaukawos, 1955; Coy, 1971). B 3To# CBA3H KOM-
IUICKCHBIC HCC/CIOBAHMA 3aTPAT TYPOY.ICHTHOH 3HCPIHH HA B3BCIIHBAHHMEC TBED-
ABIX “ACTHL, COBMCCTAO ¢ PCPUCTPALMCH 3aMCIICHHA MX CKODOCTH OCAKICHHS
JO.TKHbIL NPCACTAB/NTL KAK HAVUHBIN, TAK M mpHIagnoii uxtcepec. lMocacaHuii
BO MHOIMOM CBA3all C ACPCHOCOM TBCPAbIMH UACTHLAMH PA3IHMHBIN BDCAHbIX
TIPHMCCCH.

MHOronCTHHC HCCACAOBAHUS MPOLCCCOB OCAXKIACHHS TBCPAbIX MACTHIL B
TypOY.ICATHBIX NMOTOKAX, MPOBCACHHBLIN HA Ka(cape QM3HKH MOPS M BOA CYILUH
(qusuucckoro daxyabrera MI'Y Kak B HATYPHbBIX, TaK H B JaOOPaTOPHBIN YCJIO-
BHAX, AOKA3AIH, YTO OANMM M3 MAPAMCTPOB, XAPAKTCPH3YHOLUUX 3HCPICTHUC-
CKYKO CTPYKTYPY B3BCCCNCCYLUCTO MOTOKA SIBISACTCS BCPTHUKANBHAS CKOPOCTb
OCAMCACHHS TBCPAbIX HaCTUL. OHA H OAPCICIACT B KOHCHHOM MTOIC BPCMA JKH3-
HH YACTHIL BO B3BCIUCHHOM COCTOSIHHH, 4, CICIOBATC/LHO, H JANBHOCTD MX MCpC-
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HOca. IIpH 3TOM 3aMEITICHHE CKOPOCTH OCHKICHHS JACTHI[ MAKCHMAIBHO B OMa-
rax FCHCpaUMH TYPOYJCHTHOM 3HCpruu (TTbipkuH 1 ap., 1992; 1998), a cc Beau-
YMHA ONPCACTICTCS CTCICHBIO TYPOY IM30BAHHOCTH JKUAKOCTH, KOTOPas B CBOKO
oucpeab CBs3aHa ¢ MMCIOM PciiHoabIca B3ecceHeeyuere noroka ([bipxun, Cu-
Jacs, 1994),

[ToayUCHHBIC PC3¥IbTaThl CBHICTCILCTBYIOT O TOM, UYTO (DH3HUCCKOC
MOCIUPOBAHKUC B JIA0OPATOPHBIX YCIOBHSIN TPOLCCCOB MACCO-IHCPTOOOMCHA B
TypOY.ICHTHOM CY¥CHCHAHPOBAHHOM NMOTOKC BCCbMa akTyalbHbL [lpH 3roM oka-
3bIBACTCS BO3MOKHbIM MHOFOKDATHO BOCMPOH3BCCTH HCCICAYCMbI NpOLCCC H,
YTQ OCOOCHHO UCHHO, H3 MHOMQOOpasHs 0 THOBPCMCHHO ACHCTBYIOLLUMN B NPUPO-
Ac (pakTOPOB BbLACIHTbL OAHH HIIH HCCKO.IbKO. BIIHSIHHC KOTOPBIX HA MOIC.THPYC-
MOC SIBJICHHC HCOOXOJMMO PacCMOTPCTb OTAC/BLHO OT ApYTrux. Hanpumcp. uccne-
JOBATh BIMAHHC TYPOYJICHTHOCTH (Pa3TMYHOH MHTCHCHBHOCTH) HA OCAXKACHHC
TBCPABIX YACTHL Pa3HOH KPYMHOCTH M HACOOPOT - BIHSHKHC TBCPABIX YACTHL Ha
CTPYKTYPY TYPOYJICHTHOCTH CYCNCHIHPOBAHHOTO MOTOKA.

CYLICCTBYCT psia MCTOJOB MOAC.THPOBAHHS TYPOYICHTHOCTH B Madopa-
TOpHBIX Ycnosusix (Benukanos, 1953 Boponacs, 1979: Coy. 1971). Hanpumcep.
KONCOTIIHCCSH B MMHIKOCTH PCIUCTKH C OTBCPCTHAMHM Pa3HOll (opmbl H pa3zmc-
POB MOTYT HMHTHPOBaTh Ty POY.ICHTHOCTb H MO3BOIAKOT HCCICIOBATH CC BITHAHKC
HA OCAMICHUC YACTHLl PA3IHMHOH KPYMHOCTH W HAOOOPOT - BO3ICHCTBHC CYC-
NCHAMPOBAHHBIX B KMAKOCTH YacTHL, HA TypOy.ICHTHOCTBL noToka. Ha xadcape
CORIAHA IKCNEPHMEHTABHAAL YCTAHOBEA (ITbIpKuH B ap.,1998), npeacrapaaroman
COO0H NMpAMOYTOIBHBIH 0ak ¢ pasMepaMH 30x30x60 ¢vM. BOKOBBIC CTCHKH H THO
CICMAHBI 3 OPTaHUYSCKOTO CTeKTA. JI18 TypOy IHM3AIMH SKHIKOCTH HCIO.1b30B-
J1aCh PEIIETKA, M3TOTOBICHHAS H'3 OpYCKOB OPTaHHYCCKOTO CTEKT CEUCHHEM 1x1
CM H ¢ PACCTOSHHAMHE MEKIY LEHTpaMH Opvckos 2.8 cM. IIpH 3TOM OTHOIUCHHE
CBOOOAHOM MOBEPXHOCTH PEIISTKH K ¢¢ 00meH miomann pasHO 0.34. B atoM
CAy4de MOMKHO CHHTATb. YTO ICHCPHPYEMAd KOJCOMIOMEHCA pEIICTKOH TypOy-
JCHTHOCTb OYAET pE3y/NbTATOM B3AHMOICHCTBHA IBIKYIMNCA 4Cpes €€ OKHA
CTpyYH »HIKOCTH (Bopomaes. 1979: ITeiprun 7 ap., 1998). Pemerka npHBOIUTCA
B KOJIEOATE1BHOS ABIDKCHHE ABYMS IKCLICHTPHKAMH. CBS3QHHBIMH 4Epe3 pPeIyk-
TOp ¢ 1EKTpoABHrare1eM. KOHCTpYRIMEH VCTAHOBKH HPEIYCMOTPEHO H3MCHE-
HHUE AMILIHTY Il H YACTOTHI KO.1€0AHHIH PIICTKH.

YCTAHOBKA OCHALLCHA H3MCPHTCIbNOH CHCTCMOH 7181 PCTUCTPALMH MO-
Ay.151 CKOPOCTH TYPOYICATHONO TCUCHUSI W CHCTCMOMH NpoO0OTOOPNUKOB AJIst B3sl-
THS P00 MUIKOCTH. DKCICPUMCHTHI NPOBOIUIHCH B MHCTOH BOIC. B COJICBOM
PACTBOPC H B BOAHOH CYCNCH3HM, COICPWALUCH MC/IKMC TBCPABIC “MACTHUbI pas-
MepoM 10 30 MM, HacToTa KOICOAHMH PCILCTKH M3MCHANACH oT 0.4 [, 10 0.8
Mo AMnauTyga koncGanuii pciicTku Oblta nocTosnHOM W paBnoii 1.5 cm, Mepea
NMPOBCACHHCM 3KCTICPHMCHTA JATMHK CKOPOCTH (Ha Oasc Tepmucropa MT-54)
TAPHPOBANCS B KHAKOCTH, BPALLAKIICHCS C NMOCTOSMHHOH CKOPOCTBEO BMCCTC C
LHIHHAPHUCCKUM OakoM. [locnc COOTBCTCTBYIOLICH 00pPadOTKH Na pasnbix
YPOBIAX OT PCLUCTKH B YHCTOH BOAC, COIH H CYCICH3HH BBIMHCIAIIMCh AHCICP-
cHst KOJICOAHHH CKOPOCTH M 3HCPICTHUCCKHC NyJbCauMu. [To oroOpannbiM npo-
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0aM CYCHEH3HH BBIMHCIULTHCE CYMMAPHAS MACCOBAS KOHIEHTPALMA YACTHI H
KOHIEHTPALUS YaCTHI[ ONpPENCTICHHBIX (PaKmui MO OTNMKEHHOH METOIHKE
(ITeipxuH 1 1p., 1992).

Oco0bIii HHTEPEC MPEACTABIANIO NO.IVYCHUE BEPTHKAIBHBIX pacmpernc-
JCHUH THCTEPCHH Iy ILCAIH MO Ty I CKOPOCTH .14 MPECHOH M CONCHOM BOJBL, a4
TAKOKE A CYCHEH3HH. B NMEpBBIX JBYX CIVUAAX 00€ JKHAKOCTH HPEICTABILIOT
COO0H KJITACCHUECKMH 00pasel OIHOPOTHOI CIUTOITHOM Cpenpl, OTIHYAIOINHECS
TOJIBKO IVIOTHOCTBIO, DKCNEPHMEHTHI MOKA3ATH, YT C YICTOM JOBCPHTECIBHBIX
HHTEPBAJIOB B HCCICIYEMOM JHANA30HE YACTOT KPHBBIC TUCTICPCUH MOIY.IA CKO-
POCTH TEUECHHS 18 MPECHOH M COICHOMH BOIBI MPAKTHUECKH COBMATAIOT 111 BCEX
FOPH30HTOB, CUHTAs! OT HCHTPAJILHOIO MOIOKCHHS KOJICOTIOLICHCH PCLUCTKH
(Ibrpruu 1 ap., 1998). Kpusas k¢ 1HCNCPCHH MY AbCALKHA MOIY. 15 CKOPOCTH AT
CYCNCHAMPOBAHHOIQ NMOTOKA PACMO.IOMCHA 3aMCTHO HHMKC KDHBOM, XapakTCpH-
JVIOLCH TUCICPCHIO AL NMPCCHOH (MM COJNICHOH) BOabl (puc.l). Ocobcnuo
CHJIBHOC PA3/HYHC B 3HAUCHHSIX JHCIICPCHH HAO.IK01ACTCS B BHXPCBOH 30HC ABH-
sKCHU (1.5-3 CM OT HCHTPANLHOTO MOJI0KCHHs PCLICTKK). [TPH 3TOM NAOTHOCTDL
CYCIICH3HH, KAK H ILUIOTHOCTb CO.ICHOH BO/bl, NPCBBIILAIA [UIOTHOCTb NPCCHOH
(4YHCTOH) BOAL!I Ha BCIMUMHY mopsaka 1wr/cM. CiacayCcr OTMCTHTL W TOT (akT,
YTQ 3Ty XAHHC TYPOYJICHTHOCTH, T.C. ¥MCHBLICHHC JHCICPCHH [0 HY.Ts1, B C.Iy4ac
CYCICH3HH NMPOHCXOAMT Ha 1-1.5 cM OaMKC K LUCHTPY PCLUCTKH. DTH JaHHBIC, B
CBCTC AANbHCHLUMX PC3Y.IbTATOB, WMCIOT NPHHLUHIHAIBHOC 3HAYUCHHC, CBHAC-
TENBECTBYIOMES 00 OTIHYHH MEXAHH3MOB PACHPOCTPAHEHHA H 3aTYXAHHUA Ty POy-
JEHTHOCTH 114 CIy4AeB CILIOIIHOH CPEIbl H KHIKOCTH. COICPKAIICH IMOJHINC-
NEPCHYI0 TBEPAYIO MPHMECH NMPH AKTHBHOM BO3ICHCTBHH NOCTETHEH HA TypOy-
JCHTHY O CTPYKTYPY CYCIICHAHPOBAHHOM XKHIKOCTH.

0 4 g ; ; ; ; I f I ;

0 01 02 03 04 05 06 07 08 09 1

Aucncpeust

Puc 1. M3MCHCHHMC AWCMCPCHH MYy NbCAUHHA MOAYIS CKOPOCTH TCUCHHS
(HOPMHPOBAHHOW HA CC MAKCHMAJILHOC 3HAUCHMC) Ans yMCTOH (1) W MyTHOH (2)
BOJbI.

108



Ha pucyHke 2 npeIcTaBIeHBI BEPTHKATBHBIC PACIpPEeICHHA PA3HOCTH
JUCTIEPCHH MOIY NI CKOPOCTH B UHCTOH BOJE M CYCIICH3HH IS PsiIa 9acTOT KO-
JIeOmomeHca PEeIeTKH, T.€. TAPAMETPa, XapAKTePU3VIOIIETO 3aTPATY YacTH Typ-
OyIENTHOH 3HEPrUH SIHAKOCTH HA IOJICPMKAHHE B HEH TBEPABIX YACTHIL BO
B3BEIICHHOM COCTOSHHH. [IpH 3TOM 30HAM MAKCHMATHLHOTO OTKJIOHCHHA 3HAUC-
HHH JHCTICPCHH (14 YMCTOH BOIbI H CYCIEH3HH) COOTBETCTBYIOT 00JaCTH HaH-
00IBIIETO 3aMEANCHHA YaCTHI PA1a (ppakuuii. 3T0 MpAMO CBHICTENBCTBYET 00
AKTHBHOM TNOTJIOICHHM TypPOY.ICHTHOH JHEPIHH TBEPIBIMH YACTHIIAMH CYCICH-
3HH, YTO IPHBOJIHMT K YMCHBIMCHHIO CKOPOCTH HX BBIIKICHHS H3 BUXPEBOH 3OHBI
(70 50-60 % OT HX CTOKCOBOH CKOPOCTH),

0 001 002 003 0.04 005 D06 BOTI D08 00
PAZHOC Th JIHCTICPCHH
Puc. 2. 3aBHCHMOCTD PA3HOCTH JHCIICPCHH MY JIBCALHIT MOIYJIA CKOPO-

CTH OT PACCTOSHHA A0 LEHTPA PEIISTKH I 4aCcTOTH konmedaruit 0.4 (1); 0.6 (2)
u 0.8 u(3).

an 3TOM BCIHYHHA 3AMCIIACHHSI CKOPOCTH OCKACHHA PACTCT C ¥BC.IH-

UCHHCM PA3HOCTH MCIKAY SHAMCHHSMM AHCOCPCHEl B UHCTOH M MYTHOM BOAC MO
MCPC  BO3PACTAHMS UACTOTHI KOJCOAaHMiT PCIUCTKH, [lOJYUCHHBIC PC3Y.IbTATHI
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MPSICTABIIAIOTCA BIOIHE CCTCCTBCHHBIMH, TAK KAK paHEe HAMH OBUIO YCTAHOBIC-
HO ([Tbipkun, Cuaacs, 1994) YMCHBLICHUC PCAILHOM CKOPOCTH OCANCICHMS UAC-
THL 0 MCPC pocTa uKcna Pciinosbica B3BCCCHCCYLICro noToka. [pu atoM, 6¢3-
YCIOBHO, TPCOYCT YTOUHCHHSI BOMPOC O TOM A0JM 3aTPayCHHOM 3HCpruM - “pabo-
Thbl B3BCLUMBAHUS (Benukanos, 1955), koTopast MACT HA MOAACKAHHC TBCPbIX
YACTHLL BO B3BCLICHHOM COCTOSIHHU.

Takuv 0Opa30oM, H3YUCHHC BIWSHUS TYPOYICHTHOCTH HA BOJHYIO CYC-
TICH3HIO HAUCTbIX YACTHLL MTOKA3AJ0, UYTO HX OCAXIACHUC B TYPOYIH30BAHHOM TO-
TOKC KHAKOCTH CYILCCTBCHHO OTJIHMACTCS OT AHAJOCHYMHOMQ MPOLCCCa B MOKOs-
LWICHCS UAKOCTH, TAK HA OMPCACICHHBLIN PACCTOSMHMSIN OT KO.ICOMOLUCHCH pe-
LICTKH HAOMFOJANOCh CTAOMIBHOC ODBCMHOC COJACPKAHHC YACTHL OTICTBHBIX
(ppakumii, 4Cro HCT B MOKOSLUCHCS MHIKOCTH. ECTCCTBCHHO, MTO pacmoJoKCHHC
H JHAMNAa30Hbl Pa3MCPOB 3THX (PPAKLHH OHPCICIAIOTCS HAPAMCTPAMH Ty POy ICHT-
HOCTH. KOTOPBIC B CBOK) OUCPCIb ONMPCICISIFOTCS, B UACTHOCTH, YAaCTOTOH Konc-
OaHHH PCIUICTKH. 3apCrHCTPHPOBAHO CYIUCCTBCHHOC YMCHBILCHHC BbITIAICHHSA
HYACTHIL W3 TYPOY.TH30BAHHOIO MOTOKA YXHIKOCTH MO MCPC YBCIMUCHHS HACTOTHI
KOJICOAHHH PCIUCTKH. YTO MPSIMO CBHICTCIBCTBYCT O 3AMCIICHHH CKOPOCTH Ma-
JCHMSI YACTHL CYCICH3HH. CBI3aHHOIO C NCPCIAYCH UM BCC OOJIbLICH 4acTH Typ-
Oy IcHTHOH IHCPruu (puc. 2). [1pH 3TOM 3aMCTHO H3MCHSCTCSI BHI BCPTHKAILHO-
ro pacnpcacliCHUs MACCOBOM KOHLCHTPALMH YacTHL. B HCOABH/KHOH KHIKOCTH
(pciwcTKa He KOICO.ICTCs) 30HbI HAKOILICHHS YACTHI[ HC OOHAPY AKCHBI, 2 CKOPOCTh
HX BBIMJACHMA ObUTa CTOKCOBOH, T.€. 3AMETICHHE OTCYTCTBYET. UTO MPAMO YEa-
3BIBACT HA TYPOYNCHTHOCTB(B JAHHOM CIVYAC - PEIICTYATYHO), KAK HA MABHYIO
NMPHYHHY VMCHBIICHHI CKOPOCTH OCAKICHHA TBEPIBIX YACTHLL B JBHIKY LUCHCH
CYCIICHAMPOBAHHOM JKHIKOCTH.
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A.T. Naepioxos, J1.H. MaBproxoBa

®OPMHPOBAHHE PYCE
INPH CJIMAHHH BE3HAITOPHBIX ITOTOKOB

Cnyuau coeanHeHHs Ge3HaNMOPHBIX MOTOKOB, KOrJa [Ba MOTOKa 00beIH-
HAsICh, O0PA3YIOT TPETHH, WHPOKO BCTPEHAKOTCS B ECTECTBEHHOM COCTOSHMM
GONBILMX ¥ MTBIX PEK, a TAKIKE B MPAKTHKE BOJOXO3AHCTBEHHOrO CTPOHTENLCT-
Ba MpPH MPOBEACHHH OPOCHTEIbHBIX M OCYLUMTENbHBIX MMIPOTEXHHMUYECKHX Me-
JHOpaUHH, TIPH OCYILECTBICHHH KAHATH30BAHHA KOMMYHANBHBIX H [POMbILLJIEH-
HbIX OOBEKTOR H B NPOUMX NMOAOGHBIX chyydasx. Oco0eHHOCTHH MOAABIAIIEr0
60NbLUINHCTBA TAKHX MPHMEPOB ABNAETCS TO, UTO MOTOKK ABWKYTCS B CIIOKOHHOM
JHEPreTHYECKOM COCTOSIHMH, KOTOPOE Ha TMPAMOJIMHEHHBIX Y4acTKax pycen
obecreyrBacT CHMMETPHUYHOCTh JMIOP CKOPOCTEH B JKMBLIX ceueHusx. OaHako B
y371ax COCIHHEHHA MOTOKOB HAOMOAITCA Pe3KHE HCKOKEHHS TAKHX 0P, Mo-
ABJAIOTCSA 3HAYUTEBHBIC BEIMUHHBI BEPTUKAILHLIX W COPU3OHTAILHLIX MOTE-
PEUHBIX COCTABJAIOLIMX CKOPOCTei, 0OpasyloTcs BOAOBOPOTHAS W 3acTOHHAs
30HbI M COOTBCTCTBCHHO MOABJISHOTCS YCIOBUS AN W3MCHCHHUS (OPM CaMHX py-
ceL.

[To HAMM MCCNEAOBAHMSM MIPH COCAMHEHUM ABYX CMOKOAHBIX MOTOKOB
MOIKHO BbLACIIMTL TPH XaPaKTEPHbIX y4acTka (POPMUPYHOIETOCH O0bEAMHEHHOIO
notoka (puc. 1).

Yy

Puc. 1. Cxema PasMELICHUs XapaKTEPHbIX YYaCTKOB OOBLEAMHEHHOTO
MIOTOKA M JMIOPbl CPEAHHX CKOPOCTEH HA MPAHHLLAX YYACTKOB

Ha nepBoM yuacTke NPOTHKEHHOCTEI 1. (POPMHPYETCH CKATOE CEUCHHE

00BC/AMHCHHOTO MOTOKA MIHPHHOK b, ; MAKCHMABbHYIO IIHPUHY b, nprobpeTacT
obpasylollascs NpH CIHAHHA BOJOBOPOTHAs 30Ha. B Havane yvacTka pacrpene-
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JICHHE CPCTHHX CKOPOCTEH MO IMHPHHE O0BEIHHCHHOTO MOTOKA XAPAKTEPH3YETCA
3aMCTHbIM MX CHHKCHMCM Yy Ocpera, MPOTHBOMOJOMKHONO MPHTOKY, H BO3pACTa-
HHMCM B HAua1c JOPMHUPYIOLICHCH BOIOBOPOTHOI 30HbL. B CokaTOM cCUCHHH 3MI0-
pa ckopocTeii no PopMC MPUOIUIACTSS K OPSMOYFObHUKY, H TOJLKO B CAYMASX,
KO3 pacxoa MPHTOKA OOJICC UCM B 2 Pa3a MPCBbILIACT PACX0] OCHOBHOrO MOTO-
Ka, 31CCh COXPAHSIHOTCS MOBLILUCHHBIC CKOPOCTH ¥ IPAHHLIbI BOAOBOPOTHOH 30HbL.

Ha BropoM yuacTKC MPOTAMCHHOCTBIO /., MPOHCXOAHT PACTCKAHHMC MO-
TOKA MO LIMPHHC PYCAa W "CXIOMbIBAHUC" BOIOBOPOTHOM 30HLL. 31CCh MPOao-
#KACTCst MOCTCNICHHOC Y BC/IMHMCHUC CKOPOCTCH ¥ Oepera, HC 3aHATOro BOAOBOPOT-
HOM 30HOH U, 0AHOBPCMCHHO, CHHCHMC ¥ PAHMIb! BO,JOBOPOTHOM 30HbI.

Ha Tperbem yuacTke. NpH ¢ro HPSIMOAMHCHHOCTH J0BO/BHO MPOIOJIKH-
TCABHOC BPCMSI COXPAHSCTCS 3MIKOPa CKOPOCTCH, CPOPMHPOBABLLANCH B KOHLC
BTOPOro yvactka. JmHHA TPCTbCrO Y4ACTKA. B 3ABUCHMOCTH OT MapaMcTpoB py-
CCJl, MOXKCT JOCTHIaTh HCCKO.IbKO KH.IOMCTPOB.

TakuM 0Opa3oM, HMCs MPCICTABJICHHC O Pa3MCPax BCCX YHACTKOB H Xa-
pakTCpc ABHXKCHHS HOTOKA. MOCHO FOBOPHTH 00 OKHIACMBIX AC(OPMALHAX CO-
Hupatomero pycna. CyIICCTBCHHbIA HHTCPCC 34CCh MPCIACTABISACT TAKKC MCCTO-
NOJIOYKCHHC IPaHKLUBbI pa3acna oobeauHscmbix (Modi ct al. 1981) HOTOKOB, KOTO-
pas B 3aBHCHMOCTH OT COOTHOLUCHHS PACXOIOB H MAPAMCTPOB PYCCA MOKCT Ha-
YHHATBCA B TOUKAX S, S; HAH Sy (pHC. 1).

M3BCCTHBI MHOTHC HOTIBITKH PCLUCHHSL 33Ja4H CJIMSHHS IBYX MOTOKOB.
OJHAKO MOJABILIOMES OONBITHHCTBO HX HOCHT YACTHBIH XAPAKTEP. ONMHPACTCA HA
CIIOPHEIC MPETIOTOKSHHS U JONMYIICHUA. THOO KACASTCA OTIACIBHEIX (JPATMEHTOB
npodaemsl. HanmpuMep. onpeaeneHHe MIMPHHEL BOIOBOPOTHOH 30HEL b, BCTpeue-
HO HAMH TOJIBKO B padotax D.M. Muxuepnua u B.®. ByGuoBa (1979). 0 mpoTs-
JKCHHOCTH | 1 II y4acTKOB, (T.€. O TUIHHE BOJIOBOPOTHOH 30HBI), HC YIOMHHACTC
HH B OJHOM H3 H3YUCHHEIX JIMTCPATYPHBIX HCTOYHHMKOB. Ha4aTBHEIH (pparMeHT
rPAHMLEL PA3ACId MOTOKOB (TPAHHYHOH THHHH TOKA) ONPEICIEH METOAOM KOH-
(popmusIx oTobpakenmit I'. 1. Tpodumorsim (1972) u P.N. Modi u ap. (Modi et
al. 1981). ®usuueckue OCHOBBI (JOPMHPOBAHHSA TPAHMIBI PA3ACId MOTOKOB Pac-
cyotperst I .T1. Kymcuamsumm u P.C. YatoBem (1990). Mano k10 m3 necneno-
BATEICH YIOMHHACT O TOM, YTO INIVOHHHEL BO BCEX TPEX PYCIAX B Y3I¢ CIHAHHA
PA3NHYHBI H 3AaBHCAT OHH OT TSOMCTPHYECKHX H THAPABIHUICCKHX MAPAMETPOB
pyce. o0pasy OLIUX V3¢ CIAHSIHUS,

Huske NPUBOAMTCS HALIC AHAJIMTHUCCKOC PCLUCHHC 327a4M  CIHSIHMSI
OC3HAMOPHBIN MOTOKOB, PC3YJLTATh! KOTOPOrQ BMOJIHC Y.IOBJICTBOPHTC.ILHO CO-
FIACYHOTCst C OKCTIICPHMCHTAIbHBIMH JAHHBIMH.

Pance 3agaua no onpcacncHuio rayOMH ObL1a PCLICHA 18t V31a CAaHs-
HHA, 00Pa3yCMOro MPH3MATHUCCKHMHU PYCIAMHU TPANCLCHAAIbHOrO MONCPCHHOrQ
ccucHust (CaBptoxos, 1996). OaHako JaabHCHIUKMC HCCICIOBAHHS MOKA3AAM, MTO
MOFPCLIHOCTh WTOMOBONO PC3V/bTATA OKA3bIBACTCS! HC3HAMMTCABHOM, a pacucT-
HbIC (JOPMYJIbI NPOLUC, CCAH TPANCUCHAATLHBIC PYC.1A 3aMCHHTb MPSMOY FOJbHbI-
MH C LUHPHHO#H, paBHOH CPCIHCH NHHHH CCUCHHSL.
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ITycte y3enm cnusHHs 00pasyercs Tpems pyciam# (pHC. 2) — OCHOBHOM
[OTOK WKMPUHOU b, ryOuHOM /; U pacxonom (J;; NpUTOK WIHPUHOH b), riydu-
HOW /1, 1 pacxonoMm (05, 00beAMHEHHBIH NOTOK IIHPHHOM b:, riyOuHoi /;: 1 pac-
xoaoM Qs = ;1 Q3. Yron cnusHus notokoB ¢ OtMmerum, uto rinyduna #; dop-
MHPYETCS TOJbKO B 3aBHCHMOCTH OT YC/IOBHH T€4YeHHUs 00beAMHEHHOTO IIOTOKA |,
CJIeI0BATENIEHO, MOKET MPHHUMATLCS KAK H3BECTHAS BETHYMHA,

b 1

Prc. 2. Cxema cimasud GeaHanopHeIx DOTOKOB (K QTIpeAeneH IO Iy OHH
B pycnax, o0pasyIouux y3en)

Boigenus ceuenusmn I-1, TTI-11 u III-IIT y3en cnusinus, kak noka3aHo Ha
PUCYHKE, 3aMETHM, UTO MOJYUYEHHBIH TakWM 00pa3oM OTCEK HAXOAWTCA «B PaB-
HOBECHH» MOA AEHCTBHEM CHJI F’HAPOCTATHUYECKOro Hamopa £, P, P:u peakuuit
OTKOCOB R; U R, (CHJbl THAPOJHHAMHYECKOTO HAMNOPA YYUTHIBATL HE Oyaem).
[Ipoeunpys ypaBHEHHsS TEOPEMbl HMIYJILCOB HA IBE B3AUMHO MEPNEHIHKYIp-
Hble oc OX 11 OY, noNy4YnM HCXODHYIO CHCTEMY YPaBHEHWIA!

@ Qv — 0w —Qav;c059) = P — Py + Pycosp— Rysing] ()
—aypQ,v,sing = Pysing— R, + R, cos @ ’

rae o, — koapduurent byccunecka; p — NIOTHOCTL JKUAKOCTH, vV, V), Vs — CPEa-
HHE CKOPOCTH OCHOBHOIO TOTOKA, TIPHTOKA U OOBETHHEHHOr0 TIOTOKA,
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TToao6usri npreM Ob11 uemoTe30BaH AT, Haszapsaom u P.C. Mapruks-
HOM (1972) npH HCCACA0BAHHH PadOTbl DICCUCCKOro rHAPOY3Ia.

[Tocac BLIpAXKCHMS BCCX BCAHUMH, BNOIALMX B CHCTCMY (1), ucpes uc-
KOMbIC [YOHHbBI /1; H /1> NONYUACTCS CHCTCMA W3 ABYNX «NPHBCACHHBIN» Ky OHIC-
CKHX YPaBHCHHI:

B =mC+D=0

R . (2)
B —hy A+ B=0

B KOTOpOif 4, B, (' H [ — KO3(pHIHECHTEL. OOBSIHEAIOMME TEOMETPHICCKHE H
THAPABIMICCKHE MAPAMETPHI Y31, HES JBHCAIIHE OT I.IyOHH /; U /-,

f= L e 20ty Q3 sing .
" b,sing+/,cosp’ g bslhysing +/15cosg)’
a a a on ); 3
« L hyhi —bshy cosg +1,hy sing + 2%, ( G 9 Cosy | |2
N o g \bshy  bohy
2% o L b ~(hy —h)cosp ;. _bitbicosp—by
g b sing T sing |

II¢ g — YCKOPEHHE CBOOOIHOTO MAJCHHA.

SICHO. YTO NpH PEeIICHHH CHCTEMBI YPABHCHHH (2) BHAYANE CneayeT Omn-
PEACIHTE TIyOHHY /1; M3 BTOPOTO VPABHEHHSA, YTO MO3BOJHMT BEMMHCIHTH 3HAUC-
HHE KO3()()HuHeHTa ¢ H PSIIATE IIEPBOC YPABHCHHE.

B ctBOpe I-] BEIIETHM MATBIH OTCEK JKUAKOCTH ITHHOU A/,  v;-Af, Tae
v; — CpeqHAI CKOPOCTh OCHOBHOTO NMOTOKA NMEPEX CINLAHMEM. Af — OECKOHEMHO
MATBIH OTPE30K BPEMEHH. HO HE HACTOIBKO MATBIN, YTOOH B ITOJIYICHHOM OTCEKE
MOTPEOOBATIOCH YUMTHIBATE CHIIEI MOJICKY.LIPHOTO B3amMoncHeTsmd. Mecnenosa-
HHE IBHKCHHS 3TOTO 3IEMEHTAPHOTO OTCEKA 0T ¢TBOpa I-I a0 crBOpa III-III,
KOTJd B HETO HENPEPBIBHO NOCTYMACT KM IKOCTD H3 PACNOIA MPHTOKA. MO3BOJIAET
TIOJIY IHTh BEIPUKCHHA ATA ONPEICNCHHA TA0APHTHBIN (B ILIAHE) PA3MEPOB BOJO-
BOPOTHOH 30Hbt ([aBptoxos, 1987).

[1IupHHy BOAOBOPOTHOH 30HbI MOMKHO BbIUUCAUTL N0 POPMYC:

b, =%((+2—mj 3)

LAC OpH A0NYIICHHM, uTO k03(duuucHTbl Kopuonwuca W ByCCHHCCKA DABHbI,
0003HAUCHO:

CI PR L VAV ¢

o by &
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@y, @~ @3 — MIOMAIN KHBBIX CCUCHHH OCHOBHOTO IMOTOKA, NMPHTOKA H 00BCIH-
HCHHOIQ NOTOKA.
Jauubt | u [l yuaCTKOB BO1OBOPOTHOI 30HbI (PUC. 1) ONPCICALLOTCS O
(Qopmyaam:
205

1
RO Jn-1 -1

[
1
)
L= |2 [T )
ahyv,sing § 77+1 -1

3Ha4 Ta0APHTHBIC PA3MEPHI B 3aKOH ()OPMHPOBAHHS BOIOBOPOTHOH 30-
HBI MOJKHO ITOJIVYHMTBH YPABHCHHA ¢€ IpaHHYHOH JuHME 114 | 1 II yuactkoB [2]
MIPH PACTIOTOKCHHH OCCH. KAK MOKA3AHO HA PHCYHKE 1:

)

arclg

rac nzb—?\

g

i =b,[l-(n— 1)’ | arcrg = (©)
n-1 F
n-1 x-1,

vy =h, cosl2arcly g ——. 7

Yu arcly -y} g % )

. 20, 1 20, 2
roc /7= = K= = -
avshysing Y -1 oshysing Y 7 +1

OKCNCPHMCHTAJILHBIC JAHHBIC, HOTYUCHHBIC B HATYPHBIX YCIOBHSIX IS
pyCes KOHCYHOH IIMPHHBI NIPH COOTHOIICHHAX PACX0d0B 0;/(J; o1 4.25:1 a0 1:4,
MOTHOCTBIO MTOATBEPIMIH IIPABOMEPHOCTH 3aBHCHMOCTEH (2, 3.4, 5. 6 m 7). Ilpn
ITOM OKA34/10Ch, YTO. BCICICTBHC NMPEHCOPE/KCHHA CKOPOCTHBIM HATIOPOM H ITO-
TEPSAMH Y ICTbHOH YHSPIHH HA CNHAHHE, PACYCTHAA IIMPHHA BOJOBOPOTHOH 3OHBI
Ha 5-7 %. a nnuHA Ha 7-10 % MpEeBBIIAOT (PAKTHICCKHE €€ MAPAMETPBL

Taxmy 00pasoM. POTHO3 (JOPMHPOBAHHA PYCEJ B 30HE CIILIHUA OC3HA-
MOPHBIX MOTOKOB MOKET OBITH BBINO.THCH ¢ HCMOJBb30BAHMCM BBIIIC NMPHBCICH-
HBIX 3ABHCHMOCTEH. OMHCAHHE PACTIPE1CICHHA CKOPOCTEH B HIDKHEM Obedie y3:1a
(vuactox III Ha pucyHKe 1) TpeOveT vueTa (JOPMBI pycIa H TYpPOYJICHTHOCTH
CTpYH OOBCIMHCHHOTO MOTOKA. MIMCIOIHECS B 3TOM HANPABICHHH DA3PAOOTKH,
yrnoMeHaeMble K.B.I'prmanmaem (1979). moka HE JAOT BOOIHE YIOBICTBODH-
TENBPHOTO PEIICHHA MPoOaeMbl. [103TOMY. HA HAIN B3TIA0, B KAKIOM KOHKPETHOM
CJIy4ac €1CIYCT NPOBOIHTb COOTBCTCTBY FOLLUC AOMOIHUTC/ALHBIC HCCICIOBAHHSL.
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K.M. Beprosny, JIB. 30tHHA, JLA. TYphIRHH

BEPXHAA OKA: MEXAHUYECKHE H3MEHEHHS H JE®OPMAIIUN
PYCJIA’

Pyci10 pckM UYTKO pCarMpyCT Ha W3MCHCHHA OCHOBHbIX (JAKTODOB pycC-
10OpMHPOBAHUSL — CTOKA BOAbl M HAHOCOB. CKOPOCTb PCAKLHH PYCJA 3aBUCHT
OT Cro MOABH/KHOCTH M HCOAMHAKOBA I PYCHOBLIX (POPM Pa3HOro Macwurada.
Tak, ccrccTBcHHast TpaHc(opymauus (JOPMbI PYCHa H MPOJOJAbHBIN NPO(HICH
PABHHMHHbIX PCK NMPOTCKACT OUCHb MCIICHHbIMK TeMnamHu (Kmighton, 1987). 3o
CBS32aHO C TCM. UTO BHAYANC HA W3MCHHMBILHCCH YCIOBHS PCarHpyIOT PYCIOBOH
peabe( H HOMCPCUYHOC CCUCHHC P¥CNA M TOIBKO 3aTCM MPOAONbHbIH HPOJHIb.
O/AHAKO COBCPILCHHO HHAYC OCYIUCCTBIACTCSI PCAKLHMS PYCNA B VCIOBHAX Cro
HUCKYCCTBCHHOH MCXAHHUCCKOH H3MCHCHHOCTH. [10 HCH MOHHMACTCS H3MCHCHHC
TIOTICPCYHOTO CCUCHHS (Pa3MCpoB H (JOpMbI) H PYCIIOBOro peibe(pa B pe3yabrarc
TIPOBCICHHS B PYC.IC FHIPOTCXHHYCCKHX paboT H pa3padOTKH PYCIOBLIX KapbC-
poB.

OTIHUYHTCIbBHOH OCOOCHHOCTBE) NMCPC()OPMHPOBAHHA MCXAHHUCCKH H3-
MCHCHHBIX pyCC.I SBISICTCH ObICTpas TPaHCOPMALHS NPOAOTIbHBIX NPOHICH
pek (Beprosuyu, 1993: Sitmon, 1995). K TakHM pckav oTHocutest Oka — BTOpO# no
BCIIHUMHC NPHTOK Bonrn — ocodOCcHHO B cc BCpXHCM TCUCHHH. Pcka ocractes 10
HACTOSAIIETO BPEMCHH NPAKTHYCCKH B CBOOOIHOM COCTOSHMH. XOTS OHA. KAK H
JAPYTHE PEKH C HSJABHETO NPOIUIOTO (BTOpas MONOBHHA XX BEKA) MOIBESPINIACE
CIPOBOLHPOBAHHBIM XOMHCTBCHHOH JCATCIHHOCTREO M3MCHCHHAM KAK BOTHOTO,
TAK H PYCIOBOTO perkmMa. M3 THAPOTEXHHUESCKHN COOpYXCHHH Bepxueil Oxu
CNeayeT HA3BATH IOCTPOCHHBIE B HayaTe XX BEKA HH3KOHATIOPHBIC Ky:3pMHH-
CxkuH 1 Ben0OMYTCKHI THAPOY 37IBI, MPEIHASHAYCHHBIC TI1 ¥.Iy4IICHHA Y CI0BHIH
cyaoxoacTBa. C koHma XIX Bexa HA PERE BEIYTCA 3EMICUEPIIATEIBHBIC PAOOTEL
ATA YIYYLICHAS YCI0BHH CyaoxoacTBa. CpeITHHE TOOOBEIE OOBEMBI 3THX padoT
AOCTHTAROT 10 TEIC. M’ TPYHTA H GoMee HA | TOTOHHBII KUIOMETD PyC/a. HO OHH
OYCHB HEPABHOMCPHO PACTIPSACICHB] O ITHHE PEKH.

OCHOBHYIO POJIb B MCXAHHYCCKOM H3MCHEHHH PyCra BepXHei OKH CHIT-
paia pa3paboTka PYCNOBBIX KAPESPOB HEPYIHBIN CTPOMTICIBHBIN MATSPHAI0B —
necka W rpasust. JoOblua 3TUX MATCPHAJIOB. MPCACTABIAOWMX COOO0H pyCIoBOH
ANOBUH PCKM, BCIACTCS HAPACTAROLWHMMH TCMOAMHU ¢ koHUA 40-x-Hauaaa 50-x
TOJ0B H COCPCAOTOMCHA, PIABHBIM 00PA30M, HAa YuacTke peku ot Kaayru (1100
KM OT ¥CTbs1) 20 Pssanu (6435 xm). JIOCTATOUHO JAOCTOBCPHO MOKHO OMPCACTHMTh
00BbCMbL 100bIMH TONLKO ¢ Hauala 80-x roaoB (tadn. 1); fonce MM MCHCC mon-
HBIC AAHHBIC MO.IYUCHBI HA OCHOBC CPABHCHHS PA3HOBPCMCHHBIX CBCMOK PYCHa,
KOTOPbIC BbISIBUTIH CYLICCTBCHHOC VBCIMUCHHC OOBCMA PYC/IA 3a CUCT BO3HUKHO-
BCHU$ HCKYCCTBCHHBIX MCPCY 1Y ONCHMIA,

" PaGota pLioJRHA upH Quuancopol Hoie pixre POOH, npoexr Ne 98-05-64418
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TToACYETHI MOKAZHIBAIOT, UTO K Hadamy 90-X IT. U3 PYCAa PeKH MEKIY
Kanyroil u Koaovuoit (Bepxsist Oka) 6C3B03BPAaTHO H3BACUCHO 0071¢C S50 MJIH. Vv
NCCHAHO-TPABHHHOCO AJUIKOBHSI, HA YUACTKC HUKHCH OkH oT KoJOMHbI 10 rU1-
ponocTa MosoBckoe — Go1ce 40 MK, M aNTOBHATLHBIX NeckoB. CpeaHuit roao-
BOM 0GCM A06bIMM AJIIKOBHS NPCBbIIAT 2 MIH, M’, TOCTHIAA HCPCAKO 4 MIH. M’

B0a0HOCHOCTL PCKU, AMHMHA KOTOPOi cocTaBmicT 1500 kM, NOCTCNCHHO
BO3PACTACT BHH3 MO TCUCHHIO MO MCPC VBCIHHMCHHs mowaau Oacceiiva. Cpea-
HHI MHOFOJICTHHI pacxoa Boabl YBCIMUMBACTC 0T Opaa a0 Kacumosa ¢ 76,4 10
676 M. CpcIHUC MAKCHMAILHBIC PAacXoabl BOAbI BojpacTatoT oT Kaavru 10
Mypoma ¢ 4800 10 9050 wvi¥/c. HauMeHb e PACXOAbl BOAbLI B NMCPHOA JICTHC-
occHHcit Mexkenu B Kanyre coctasasor 88.9. B Mypome — 366 m/c.

MyTHOCTb moTOKa OKH HOCTCICHHO YOBIBACT BHH3 MO TCHCHHIO: B Op.c
ona cocTagsct 400 r/v’, B Kaayre — 114 /v, B Mypomc — 45 r/m’®. Toa0B0i
CTOK B3BCLICHHBIX HAaHOCOB B Kanvre cocrasisct B cpeamem 1.1 mawnar. Oco-
OCHHOCTBIO B3BCIUCHHBIX HAHOCOB BCPXHCH OKH sBJIICTCH TO. uTO Boace 70% ux
COCTABA HPCACTABICHBI YACTHUAMM MCHbiuc 0.01 MM ¥ auwb 5% — vyacTHLAMH
kpyHHee 0.05 my (Wavoe, 1954). '010BOH CTOK pYClIO00pPa3yIOIKMX NCCHAHO-
IPaBHHHBIX HAHOCOB COCTAB/SICT, COIIACHO HM3MCPCHHMSM JOHHBIX TPsI. OKOJO
200 ThiC.M’. ITH HAHOCL. @ TAKHKC ONCHb MAJIAS YACTb B3BCIWICHHBIX HAHOCOB MO-
YT PACX0J0BATHCH HA 3AHCCCHHC KAPbCPOB.

Boanocts p.Oku. kak u apyrux pek Bomkckoro daccciina, 3a mocnea-
Hee CTOIETHE CYLUECTBEHHO MEHANACh. AHATH3 PA3HOCTHBIX WHTCIPA.IbHBIX KPU-
BEIX PACXOJOB 1O TEAPO.IOTHYSCKHM moctaM Open, Kamnupa v MypoM. mokasan,
410 neproa ¢ 80-x rr. XIX B (HAYA10 PETYIAPHBIX HAOMOJCHHI) O0 CEPEIHHBI
30-x rr. XX CTOJETHA XapaKTEPH30BAICA B LIEI0M NMOBBIICHHOH BOIHOCTEO. Ha
€ro (hOHE MPOCCKUBAIHCH ITAIBI MOBHIMCHHONH H MOHIKCHHOIH BOIHOCTH A1H-
TENBHOCTBIO 5-10 aer. C cepeaunr 30-X H 30 Havama 50-X IT. HAOTFOJANCA Ne-
PHOJ, PE3KO MOHIDKCHHOH BOIHOCTH, KOTOPBIH CMCHHIICS CPEIHCBOAHBIM (10 Ce-
peaussl 70-x 1T.). Hakonen, k cepeannae 80-X IT. BOOAHOCTH pSKH BHOBb NMOBBIIIA-
€TCA. XOT4 B HA HCNMPOJO.DKHTCIBPHOE BpeMI. B TCUeHHE meproaa MOBHIICHHOH
BOOHOCTH 1880-1935 rr. cyMMa MOIY.IBHEIX KO3(N)HIHEHTOB YBE.IH'HMIACH HA
2.7, a B TCHEHHE MEPHOAd MOHWKCHHOH BOJHOCTH 1935-1950 rr. cHE3umace 60-
aee, ueM Ha 3.0.

Bcpxosbst OkM HAXOTATCSE B 30HC HHTCHCHBHOTO PA3ZBHTHS SPO3HOHHBIX
MPOLCCCOB, 00YCIOBACHHbIX YCTOMUUBbIM MO THATHCM BOPOHCIKCKOM AHTCKAM3LL,
PACWICHCHHBIM PCAbC(OM, HCNPOUHOCTbE) MOBCPXHOCTHBIX MOPOS, ObICTPbIM
TASIHUCM CHCIKHOTO MOKPOBA, CHIbHLIMH JICTHUMM JIMBHAMH. HanpoTus, ccrect-
BCHHbIM (JOHOM Pa3BUTHi pyvcaa HWKHCH Oku ObL10 nporudanuc Mciucpckoi
HH3MCHHOCTH, KOTOpas B UCTBCPTHUHOM MCPUOAC Oblda apCcHOM BOAHO-
JCAHHKOBOH AKKY MY JISILIMH.

Bacccilin pekH OTHOCHTCS K paliOHAM APCBHCIO CCLCKOXO3MHCTBCHHOMO
OCBOCHHMS, PacmaxaHHOCTb TCPPUTOPHH k0JCO.ICTCst OT 27 10 53% (B BCPXOBbIX
peku — 10 75%). 3a1¢CCHHOCTD — 20-35%. Ha npoTsiskCHUM MOCICTHCIO CTOICTHS
MPOMCXOAUT YCHACHUC DPO3HH NMOMB B BCPXOBbSIX PCKH M CHOCA MPOAYKTOB 3pO-

119



3HH B pekH. [TpH 3TOM pacTCT BCPOATHOCTb CHCTCMATHYCCKOH AKKYMYJISUMH Ha-
HOCOB B pcuHOif cHeTevce. OCOOCHHO BCIHKH COBPCMCHHBIC MOIYJIH CTOKA HAHO-
COB CO CKJIOHOB B BCPXOBbSINX OKH M Ha PsAC CC MPUTOKOB, NPOTCKAOLIMX NO
Cpcatcpycckoil BosBbilicHHOCTH, 1o nanubsiv B.H. Tosocosa (1989), onu npe-

BLILIAKOT 00 /KM roJ, MOJY.TH CTOKA HAHOCOB PCK BCPXOBbCB DacccitHa npc-
BBILAKOT 50 T/KM-T01; IL1ABHO CHIGKASCH BHE' TIO TCUCHHIO. OHH COCTABITOT B
Kanyre 19, B Mypome — 7.5 T/kM™*T07).

Tadmma 1. O6seMsl pyc10Bo#t 1006ran HCM H 3eMIevuepraTe 1bHbIX
padoT Ha BepxHEH U cpeaHeil Oxe B 70-80-¢ roamL.

OfneM
YyacTok KM. 0T yorbst|  AHovLIvOacHust | OGbem yolerun LIL'C, 1hic.
TBIC. M/KMTO MY kv
TIOTILIH TOTORO#
Kearyra-AJICKCHH 1100-1035 4,5 125 12,3
Altekeuit-Tapyea 1035-998 6.0 150 14.9
Tapyca Ceprryxon 998-970 24,0 246 250
Cepity xoB-1 [ymHo 970-955 13,6 247 61,0
1 lynmurio-Karmmpa 9535-920 497 - -
Karmpa-Osepbl 920-890 6.5 621 21,7
Ozepnt-Koltoming 890-850) 4.7 190 0,2
Koaovma-bemoowyT 850-800 - 320 16.0
LesiooMy-Ky 3sbMUHCK 800-753 10,0 - -
Kysbmutick-Kopocroso | 753-720 38 200 10,0
Kopoctono-Psamm, 720-696 3.9 - -
Psisanb -1LooBckoc 696-645 248 385 19,2

TpaHC (o pMaHA TPOIOMEHOTO Npoduta OKM U paIa e¢ IPHTOKOB 00-
Hapy:&cHA yk¢ B nepBoi nonosuHe XX B. [To jammem H M. Maxkkaseesa (1955),
NOBLIUCHHC AHA P.3viuu cocTtaBistio 1.5-2 cm B roa. 3a ncpuoa 1876-1945 rr.
CPCAHSISL OTMCTKA YPOBHCH BOAbl p.OKH Ha vuacTke Open-beiacB noBbiCHIACH B
noaesoabe Ha 0,8-0,9 M, B MCskeHb — Ha 0,2-0,3 M; BMCCTC € TCM, Ha yuacTike Ka-
Jyra-Kacumos 00HApYKCHO NOHMKCHUC YPOBHCH nonoBoabd Ha 1-1,5 M, Mcike-
HH — Ha 0,2-0,3 M.

Js 60¢C ACTANLHOLO AHAIM3A TPAHCOPMALMH NPOI0JbHOrO npodu-
J5 M BbISIBACHHSI HAMPABJCHHBIX BCPTHKAJILHBLIN PYCNOBLIX Ac(opmaluii ObLno
NPOBCACHO CPABHCHWUC MMUHHUMAJbHBIX 30 NCPHOA OTKPLITOTO PYCAa YPOBHCH BO-
Abl NO MHOMOUMCICHHBIM rUApoJoruucckus noctam Oku: Opea, beaes, Kaavra,
Aackcun, Cepnyxos, Kawupa, LLyposo (Kosomua), Pssans, [Nonosckoe, Kacu-
MOB, MypoM, [opOaToB, pacnoONOKCHHBIX MO BCCH AJHHC PCkH OT 1200 KM OT HC-
TOKA A0 78 KM OT ¥CThst. MMHMMAIBHBLIC YPOBHH 34 NCPHOA OTKPBLITOrO Pycha,
XOTS H HC BNOJHC CBOOOIHbBI OT BAHSHHS KIMMATHUCCKHX (DAKTOPOB, BCC KC A0C-
TATOYHO OTHUCT.IHBO OTPAMAKT BCPTHKAIbHBIC IC(OPMALUH pyc.Ia HIH H3MCHC-
HHC Cro NPOMNyCKHOH cnocoOHOCTH. B Tab1Mue 2 nMpUBCICHBI AaHHBIC Psi1a rHA-
POIOMHUCCKHX NTOCTOB IS LUCCTH BPCMCHHBIX CPC30B.
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Tadimna 2 MHHUMAbLHBIC 30 NCPHOA OTKPLITOro pycia YPOBHH BOIbl

p.Oxu
Paccrosiune OMMCTKH YPOBIICH BO I 3a 10,(b1, M 11ajt YM
['wporm. OT UCTOKA, . . . ~ .
LOCT KM 1885 1935 1950 1970 1985 1995
Open 120 1459 146.6 1404 - 1497 1502
Lesice 264 1272 127.5 1274 1272 1276 1273
Kaiyra 400 1156 116,3 116,0 115, 1148 114,5
Cepryxon 530 1074 107.6 1072 106.5 106.0 1057
Kanmpa 580 103,7 103.6 1033 102,3 102.0 101,6
1Ty poro 630 100,0 100,3 100,06 100,3 100,60 100,1
Paszarm, 804 92.0 91,3 91.6 91.6 922 914
Kacrmon 1099 82.3 81.35 81,7 81,6 82.0
Mypom 1288 73,6 72,5 727 72,5 73,0
1 'opGaros 1422 66,7 63,5 639 63,9 66,3

[NcpBblit BpCMCHHOM cpe3 — KOHCL MHOroBoAHoroe nepuota (1935 r),
KOTOPOMY OTHOCSTCS AaHHbIC, mpupoaumbic H .M .Makkasecpbim, B 1881-1935
IT., KOrAa CYMMAa MOAYJbHBIN KO3D(HUHCHTOB CTOKA COCTaBUNa 2,7, YPOBCHb
Bo b1 B Opric noaHsncs Ha 85 cv. [NoBbiLcHUC YPOBHS BOAb! B BecBe coctashmo
40 cm, B Kanvre u Cepnyxosc — 20 cM. B TO e BpeMst Ha BCCX NMOCTAX HUIKHCH
OKH YPOBHH IJIABHO HOHHKAMHCH: B Ps13anu — Ha 30 oM, B Kacuvmose, Mypove v
[opbaroee — Ho.1ce uem Ha 1 M. [TPOMCIKYTOUMHOC HOTOMKCHHC 3aHHMAN YHACTOK
ot Kawwupsr 10 Konomubl (LLlypoBo). rac ypOBHH BOIbI MPAKTHUCCKH HC H3MC-
HUIHCh. [1poaonbHbI NPO(H.IL PCKH. HOCTPOCHHBIH O HH3IWHM MCIKCHHBIM
YPOBHSM HAa KOHCL, MHOTOBOAHOIO NMCPHOIA. OTJIHYACTCS CPABHHTC.IbHO H.IaBHbBI-
MH OUCPTAHHAMH C HCKOTOPBIM YBC.IHUCHHCM YKIOHA B HH30BbAN PCKH. HHKC T.
Kacnvosa.

BTopo#t BpcMCHHOH CPC3 — KOHCL( OYCHb MAIOBOAHOIO NCPHOIA U OIHO-
BPCMCHHO — HA4a.10 MCNAHHYCCKOIO H3MCHCHHS PYClla Ha y4acTke oT KaiyrH 1o
Konomub! (1950 r). 3a nepuoa 1935-1930 rr Ha noctax BcpxHCH OKH POCT HH3-
LIHN MCKCHHBIN YPOBHCH CMCHHICS MX NOHHKCHHCM Ha 10-30 cm. OucBraHo. B
YCIOBHAX HHM3KOH BOJHOCTH COKDATHIIOCH KOJHYCCTBO HAHOCOB, ITOCTYIAFOLOHN
CO CIIOHOB, W3 NPHTOKOB H OBPATOB. B HIDKHEM TCHCHHHM PEKHM COXPAHHIIOCH
cnad0¢ MOHIKEHHE HUBIIHX MCKCHHBIX YPOBHEH Ha 5-20 oM.

Cneayromui BpeMEHHOM Cpe3 MPHY POYCH K KOHIY IMEPHOIA, ONH3KOTO K
CpemHeMY IO BOJHOCTH (1985 r). 3TOT mepHo.a COBMAN C HHTCHCHBHBIM PA3BHTH-
€M DYCNOBOH JOOBMH ANTOBUA: €€ 00BEMBI MOCTOSHHO HAPACTAIM H JOCTHI.IH
MAKCHMAIBHBIX 3HAUCHHH. PaspabaTeBaInch xapeepsl B paiioHe Kamyra, Anek-
cuHa, CepryxoBa, Kammpsr, Konoymsl. Psasarm. T'myOmaa pazpadoTku TOCTHIATA
10-12 M. KapBepBI HEPEIKO 3AHHMATH BCE OIHPUHY PYCNA U JOCTHTATH B JIMHY
HECKONIBKHX KHIOMETPOB. B pesymsrare ¢ 1949 r MOpD(hOMETpHUCSCKHE XapaKkTe-
PHCTHKH PYC/d CYIIECTBEHHO H3MCHIUMCE. TaK, HA y4acTke 0T Cepmyxosa (970
KM OT yCTbsi) 10 KonmomHbl (850 kM) cpcaHsts r1yOWHA IPH OAHOM H TOM KC
YPOBHC yBCIOHuuIach Ha 1.1 M, MaKCHMa/bHbIC r1yOHHbI JOCTHIIH B Kapbepax
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10-13 M. Hauboaplice NpHpAmMEHAe CPpeIHCH TTyOHHBI, PABHOSHAYMHOC MOHILKS-
HUIO OTMCTOK [THA, OTMCUCHO B paionc Kamupbt (930-900 kM), rac OHO COCTABU-
0 3.5 M. [ayQoxas TpancopMauusi pycaa XapakTCpHa Takoke Anst palOHOB
Aackcuua, Jlanbmnno, Cepnyxosa, Iywnuo. Koaowvubl [1y0okHe BhicMKH pas-
padotanbl B BepxHCM Obedie BeaoomyTekoro ruapoysaa (800 kKM OT ¥CThst), MCK-
Ay Ky3bMHHCKHM CHAPOY310M H Psiiaubto, Huke Pssann,

B 3T0T nepuoa BpCMCHU Kak B CaMOM BCPXOBbE peku (Opedt, benes), Tak
U B HHKHCM TCUCHHHU (PsisaHb-[opOaToB) HM3LUKMC YDOBHH MOBLIIATKCE B CPCA-
HCM CO CKOPOCTbI) 0K0.10 1 cM B roa. BMCCTC ¢ TeM Ha BCCM yuacTke OT Kaayru
A0 Kawupbl NpoH30LI0 PC3KOC MOHMIKCHHC HM3LIMX MCHCHHBIX YDOBHCH. 10C-
Turwee y r. CepnyxoBa W r. Kamupel 1 M H CkazaBLicccs HA MPOJOILHOM Mpo-
(unc. OHO CBA3AHO. MO-BHIMMOMY, C HCKYCCTBCHHBIM YBCIIMUCHMCM TIPOMYCK-
HOH CMOCODHOCTH PYC.Ia B pe3yJIbTare J00bIH amoBHs. B Pa3anu. neeMoTps Ha
A0CTAaTOYHO OOMBIIHC OOBCMBI TOObIUHM ATTHOBHA. MOHHKCHHA YPOBHCH HC ITpO-
H30LJI0; HAOOOPOT, OHH BBIPOCIH 33CCh HA 30 cM.

B nocacance gecatuncTHe (1983-1996 rr), koraa BogHOCTb Obina OIH3-
Ka K HH3KOH. 00BCMbI JOOBIYH ATTHOBHS MOBCCMCCTHO Ha BCpXHCH OKe CHH3H-
JHCh MO TPHUYHHAM IKOHOMHYCCKOrO Xapakrtcpa. B 3T0T nepHoa ypOBHH BOIbLI B
Op:ic 1 Besiese aoctarouno cnado pocnH. oaHako B Kamyre. Cepryxose, Kawnpe
W PA3aHH OHH NPOJOJIKATH OYCHL HHTCHCHBHO MOHHMKATBLCA: CY MMAPHO — HA 50-
70 cM. ['maBHBIC YCPTBI X0JA HH3LIHN MC)KCHHBIX YPOBHCH Ha ()OHC kosicOAHHHA
BOJHOCTH PEKM IPHBCICHBI HA pHC. | H 60/1e¢ J8TATBHO — B TabM.3.

Hambonee 3aMeTHBIC H3MEHEHHS IIPOIOABHOTO MPO(HIT IPOH3OLLIN Ha
YYACTKE PEKH, MOIBCP;KCHHOM MCXAHHYCCKOMY HAPYIICHHIO — M&KTYy Katyrol n
Pasanpro. To. YTO H3MCHCHHE NPOJOBHOTO NMPO(HIA CBAZAHO ¢ MEXAHMYCCKOH
H3MCHCHHOCTBE) PYCId. OTHCTJIMBO BHIHO HA DHC. 2, HA KOTOPOM IIPHBCICHO
COTOCTABNICHUC TPOCTPAHCTBSHHOTO PACTIPEIEICHAS 00BbEMOB JOOBMM AJUTHOBHA
H CYMMAPHOH MOcaaxu ypoBHeH. OOmue YepTsl TPAHC(DOPMALHE TPOIOTBHOTO
npo(rIA pekd Ha ydactke oT Kamyrm mo ¢. [Tonosckoro (6oxee 600 kM) mpea-
CTABICHHL Hd PHC. 3. HA KOTOPOM CPABHHBAKOTCA TAHHBIC HHCTPYMCHTATBHBIX
HHBCJTHPOBOK BOJHOH ITOBEPXHOCTH, BBIMOTHCHHEIX B 1949 m 1992 rT. . CpaBHe-
HHE TPOJOJBHBIN NPO(HICH. IMOCTPOCHHBIX B OTHOCHTCIBHBIN KOOPIHMHATAN,
MOKA3A10. 4TO, XOTA 00masa (opMa NpOIOIBHOTO MPO(IIA H3MCHHIACE MAJO,
0COOCHHOCTBI) COBPCMCHHOTO MPOJ0ILHOrO MPOQPUIIA HA YHACTKC MCXAHUHCCKH
H3MCHCHHOIO PYCJIa SIBIACTCS IPKO BBIPAMKCHHAS CTYTICHYATOCTD — YCPCAOBAHHC
YUACTKOB C OUCHb MO.JOTHM M OUCHb KPYTbIM VKI0HOM. CTCNCHb HCPOBHOCTH
IIPO.AOJILHOMO MPOQHIIL MOSKHO OMUCATh CTAHIAPTHONH OLUMOKOMH 3HAUCHMS (DYHK-
LHH NIPH PCrPecCHi (Syy ) . KOTOpast COCTABICT B cpeanem 0,035, XapakTepHo
BO3PaCcTaHUC Sy, BO BpcMCHH: B 1949 r oHa coctasmsaa 0,043, Jlng cpaBHCHMS:
Ha BCpxHci OOH ¢ cc ¢1ab0yCTOHUHBLIM PYCIOM M OTCYTCTBHCM CHJILHOTO AH-
TPOIOrCHHOro mpecca Sy, coctaaict (1,016, Toraa kak B KPaHHC CHILHO H3MC-
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Puc. 1. COOTHOLWICHHC BOIHOCTH M W3MCHCHHH HHM3IIHX YPOBHCH D.
OkH. [ - cvumia modvasisix koxpguiguenmos. Flavenenus vpoeneii no yuacmam: 2 -
Opea-benes; 3 - Kawea-Kawmpa; 4 - Psizans-Kactizos

Tadinmna 3 M3MCHCHUSI BOIHOCTH W MHHMMAbHbIX YPOBHCH p.Oku
(MTOrOBbIC BCIMUHHbL HA KOHCLL KOHKPCTHOIQ MCPHOA)

= 'y = s = 'e] Va) fn) a) s}
& =N — — & I o ) o~ oc
z |12 |2 [= [ |18 |2 [ | |2 |&
© < > i > A = A A > A
= o] 3 > = —_ a o er; A o~
212 |12 |12 |12 |12 |8 |8 |& |=
CyMMa Mo-
waX g s | 225 [ 1,75 | 245 | 165 | 270 | 03 | -08 | Lo
xondipHTIHCH-
ToB
TTocTht TMETICHHE MUTTUMANLILIX YPOBIICH, CM
Opent 12 7 42 50 35 65 85 79 67 107
beien 10 10 30 20 18 16 4] 31 19 39
Kamyra 200 | 1248 12517 -312 | 012 17 22 12 =03 =75
Cepliy xoB -12 | -12 13 13 28 31 21 -15 | 290 | -122
Kanwpa -17 -17 -7 -17 -17 -14 -14 -46 | -158 | -158
Pazar, -4() =40 =40 -62 =07 -67 -52 =77 -57 =48
Kacumos 45 | 45 ] 60 | 70 | 90 | -85 | -103 [ -115 | 95 | -85
Mypou -40 -40 =30 -40 -82 82 | -112 ] -132 | -122 | -98
I'opGaron -0() =70 -85 85 | =110 | <170 | =125 | =130 | =120 | =60

HCHHOM pyc.ac HWkHCH ToMu 3toT koadduuneHr npesbiact 0,1, B ccrectaeH-
HOM COCTOSIHMM CTYICHUATOCTb MPO.I10IbHOMO OPOQHIA NPCIONPCACAICTCH MPO-
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JOIbHOH HEOIHOPOIHOCTLIO TCOIOTHYECKOTO CTPOCHHA JHA PEKH H COCTABA All-
JHOBHSL , @ TAKKC BNAICHHCM KPYNHLIX NpHTOKOB, OaHAKO, HAWOO.ICC SIPKO OHA
NPOSIBSCTC HA YMACTKAX PCK ¢ MCNXAHMUCCKMM H3MCHCHMCM PYCI4, OCOOCHHO
NPH FPABHHHO-TANCUHOM COCTABC ALTHOBHSL.

[To MOpPJOMCTPUUCCKHM XAPAKTCPHCTHKAM H ¥CTOHUYHBOCTH PYC/IO HC-
cacaoBaHHOoro yuactka OxH JeauTcs Ha apa otpeska: Kaayra-Oscpbut u Osepbl-
MMoaoBckoc (Taba.4). [epBblii XapakTCPH3YCTCsl 00bILOH KPY MHOCTHIO A1 H0BHSL,
YTO OMPCACTSCT BLICOKYH) YCTOHYHBOCThL pycia. Ha BTOpoM OTpe3Kke annroBHH
NCCUAHbIH, PYC/I0 MCHCC YCTOH4MBO. Pcakuust pyc.1a Ha MCXAHHUCCKHC H3MCHC-
HHS HA 9THX YHACTKAX HCOAMHAKOBaA. Pa3paloTka KApbCPOB, KAK H3BCCTHO, NPH-
BOJIHT B ACHCTBHC MCXAHH3M NTYOHHHOH 3PO3HH: PCrPCCCHBHON — BbILIC KapbC-
POB H TPAHCTPCCCHBHON — HHMKC KAapPbCPOB.

Tab.mma 4 Xapakrcpuctuka pycna p.OKH B BCPXHCM H CPCAHCM TCHC-

HHH
et c\‘: & :
2 5 < - g - 5 E
& & o = £2 |g8a=
?24 s = ® o 5 e g S E
g Yyact1ok/ ;piuia, kM 5] 5 5 2 8 & Z—
= = = = =) e I
=2 E ] > = o N‘
> = S = >

K tyra-Altekentt 50 200 1.5 0,088 34 19,0

u o [Atexenn-Ceptiyxon 80 200 2.1 0,040 1.9 238
v

24 § Cepryxos-Oseprl 64 215 2.7 0,064 2.1 13,3
Q5

- = Ozepri-Kozowira 50 290 3.0 0.018 .58 11.1

Konodmba-betoomyr 40 260 2.0 0,062 0.45 2,79

o |Penoomyt-Kyanmunck 57 230 - 0,079 0.50 2,53
v

E § Ky 3bMUHCK-Pst3aHB 43 240 36 0,028 0,75 11,2

2
T = Psarm,-1 [o1oBCcKkoE 55 220 3l 0.041 0.48 5,32

Ha BepxHel Oke kasablif Kapbep WAM KX rpynna o0pasyioT kak Obl CTYNCHb
NMPOIOJALHOIO MPOPH.ISN PCKH, 0ObIMHO C KpalHC ManbIM YKJIOHOM. Ha BepxHeh
Okc TakHC CTYNCHH HAHOONCC APKO BBIPAXKCHBI BbIIC ANCKCHHA, B paHOHax
Ccprnyxoea W Kamupbl. T.c. B mpcaciax MPOTSHKCHHOH Py TIbl OTPabOTAHHbIX
KapbCpOB. IAC PYCJO MPCBPALICHO B CAHHBIC TNIYOOKHC TJICCOBBIC JIOLUMHBI ITH-
HOH 10 10 kM. Bbime noaoOHbIX CTYNCHCH 0Dpa3yrTCs KPYTbIC YHACTKH NpO-
AOTbHOTO TIPO(H.IA, HA KOTOPBIX OCY LUCCTB.IACTCH PCrPCCCHBHAS 3PO3HS H TpO-
HCXOINT NMOCAJIKa YPOBHCH. SIpKas BbIPAXCHHOCTb TAKHX KPYTBIX YUACTKOB CBfl-
3aHa ¢ 00AbLUOTT KPYIHOCTBEO PYC.I0BOIO A.T.THOBHS: NICPCKATHI MPCACTABIAIOT CO-
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00bemM, THIC. KyS.m/K

Puc. 2. CB43b NOHHACHHSA VPOBHCH (rpaduk) c o6beMaMu 100bIMH an-
awoBust (1) u 3emncycpnarcibHbIX paboT (2)
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Puc. 3. [poaoabubic npoduan BoaHol noscpxHocT p. Oxu (Kamyra-
[Moaosckoc) B 1992 (1) u 1949 (2) rr.

60i MCCTHBIC GA3HChl 3PO3HH, PA3MBIB KOTOPLIX 3aTPYIHCH, JAXKC HCCMOTPS HA
POCT YK/IOHOB BbILIC KAPCPOB.
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Tax, HEMOCPEACTBEHHO BRI KAMMPCKOH IPyMOBI KAPEEPOB. (OT MOC.
CokoaoBa [ycTbiHb 20 4. TIpH.ay ki) HHTCHCHBHAS 9PO3HA CO3Aana MCCTHBbII a-
3HMC 3PO3HH B BHAC NCPCKATHOro yuacTka (MyTCHOBCKH-BCCOBCKHIA TICpCKaTh).
Yraon peku 3aceh aocturact 0,12%o (npu cpeadHeM YKI0HC okoyio (0,06%),
CPCAHSISL KPYTTHOCTh AOHHBIX HAHOCOB 4 MM. CPABHCHHC PA3HOBPCMCHHBIX TIIA-
HOB PYCJIA NO3BOIWIO YCTAHOBHTb, UTO HA 3TOM TNCPCKATHOM Y4ACTKC MOHMIKC-
HUC OTMCTOK AHA COCTaBMs10 B 1988-1992 rr. a0 8-15 oM B roa. [Npumcp Tpauc-
(dopMauxH NPoa0.1bHOrO NPOQHIL BOAHOH NOBCPXHOCTH Bbllie r.CcpnyXosa, rac
KPY MHbIC KapbCpbl paszpadaThiBanuch B 1980-1991 rr., npuBcaCH Ha puC. 4.
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Puc. 4. [Tpoaoabubiii npouas p.Oxku Bouuc r.Cepnyxosa B 1987 (1) u
1992 (2) rr.

[ToHMMKCHUC YPOBHCH B KApbCpax COCTABHIIO 3a 3TOT Ncpuod 30-40 oM.
TIPH 3TOM YKJIOHBI HA BBILUCIICHKALIHX MCPCKATHBIX YYACTKAX Y BC.IHYHIIHCD Ha 35-
40%. Ha puc. 5 Doscc ACTAaIbHO NOKAa3aH NPO(yHiib ICPCKATHONO YYACTKA BbILIC
pazpaboTaHHbix B §0-C roabl KapbecpoB ¥ I'. ANCKCHHA. VMCKyCCTBCHHAs BbICMKA
3AKAHYUBACTCH HA 458 KM OT HCTOKA. a BbIWC HCC, HA JYTHHHCKOM TCPCKATHOM
yuacTke, 3a 1985-1992 rr. npoM30W.I0 3HAUNUTCIBLHOC NMOHHKCHHC BOJHOH TMO-
BCPXHOCTH. JOCTHIAMOLICC HAMOONBILCH BC.IHUHHBL (1 M) B BCPLIHHC Kapbcpa H
TIOCTCIICHHO YOBIBAKOLLCC BBCPX MO TCUCHHIO. [IOHHXKCHHC BOJHOH ITOBCPXHOCTH
00bIYHO 60.TbLIC, YCM MOHHKCHHC OTMCTOK JIHA. TAK KaK pa3MblB OrpaHHYHBaCT-
¢4 (hOPMHPOBAHMEM OTMOCTKH.
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Ha Bepxme#t Oxe BOKHEDM (HAKTOPOM TPAHC(IOPMAIHE IIPOAOTIBHOTO
OpO(QHIA CAYHRHIH 3CMICUCPNATCAbHBIC MYTCBbIC PadoTbl. CHHIKCHHC YPOBHCH
Ha (pOHC YCTOHUMBOrO 107KA PCKH H NPCKPALUCHHS PAa3MblBa NPUBOAMT K HCOOXO-
AUMOCTH HX BBIMOJHCHHA ANl NOAIACDHKAHHA 32JAHHBIN CYJOXOAHBIX F1yOHH.
O0nbeMbl 3eMIcucpratks TCM Ooublic, HeM §0abLUC MOCAKA YPOBHCH B npciac-
Jax HHKCACHKAWCro kapbepa. Tak, nocaika ypoBHs 90%-0i 06CCNCUCHHOCTH B
Kawmpe coctaBuaa B 1982-1989 rr. 50 ch, npH 3TOM CPCAHASE TOILHHA CHUMAC-
MOro ¢iost Ha MyTcHOBCKOM-BecoBekoM nepekarax gocturaa | . Cpeausist ry-
OuHa pyc/la U rapaHTHPOBAHHA I1yOHHA CY,T0BOrQ X01a MPAKTHYCCKH HC H3MC-
HM.IMCh, HO LUMPHHA PYCAA COKpATH.IACh HA 25%. Jist 3TOr0 NCPCKATHOIO Y4acT-
KA XapakTCPHbI CAMBIC 00JIbLIHC OOBLCMBI 3CMIICUCPHAHHA CPCIH BCCX TICPCKATOB
BepxueH Oku (50 THIC.M /KM B roma). Poct 00bCMOB 3cMACUCPIIaHHS BIBOC C Ha-
yama 70-x ¥ Hawama 90-x rozos ObL1 xapaktcpcH A1s [TOAMOKJIOBCKHX-
JpakuHCKHX HCpcKaTOB BbilC CCPryXOBCKOrO Kapbepa. TICPCKATHOMO YUacTKa
XBoww Boie r. Tapycsel, [lyrHHHCKONO MCPCKATHOrQ Y4ACTKA BBILLC I AJICKCHHA.
Pa3paboTka 3cM.ICUCPHATCIBHBIX HPOPC3CH Ha TcpckaTtax. HcoOxoaumas I1s
MO ICP/KAHHsl CYIOXOIHBIX NTYOHH. B YCIOBHAX OOMBLUHX MPOIOTbHBIX ¥ KIOHOB
TIPHBOIHT K JOTOJHHTCIBHOH HOCAIKE YPOBHCH. KPOMC TOr0O. HpPH padoTax Ha-
pYLIACTCH OTMOCTKA, H 3PO3HA MOXKCT HPOJABHIaThCS BBCPX MO TCUCHHIO. [Tpak-
THUCCKH BBIHOJIHCHHC 3CMJICUCPHATC/IBHBIX paboT Kak Obl 3aMCHACT COOOH 3po-
3HIO, H HA Y4aCcTKaxX pycia ¢ BbICOKOH YCTOHYHBOCTBKO HPCBpALIACTCs B JOMOJ-
HHTCIBHBIH (DAKTOP TPAHC(HOPMAIHH IPOIOIBHOIO NPOPHII H MOP(ONOTHH
pYCIa peKH.

TpaHCTpECCHBHAA 3POHA. KOTOpAS ABIACTCA CACICTBHCM OCLKICHHA B
KAPBEPAX AOHHEIX HAHOCOB M CONPOBOJKIAET, COTTACHO TEOPETHUCCKHM IO-
CTPOCHHAM H IKCIICPHMEHTAM, JOOBIMY ALTIOBHA, [t BepxHEH OKHM Mano Xapax-
TepHd. OHA JOCTATOYHO OTHETIMBO NMPOABTALIICH TOIBKO HA YYACTKAX PyCIa
OOIBIIMMH YKIOHAMH, T.€. TaM. IA¢ 00beMBI JOOBIMH OBLIH CPABHHTEIILHO HEBC-
JMKH B Kapbephl HE OOPa30BATH CILIOMIHBIX NPOTSUKEHHBIX ILICCOBBIX JIOLIMH.
Tak, HIDKEC CPABHHTCIBHO HEOOMBIMIOH KaTyiKCKOH IPYIIBI KaphepOB. KOTOPBIC
pACTIONOKEHBI M30IHPOBAHHO APYT OT APYrd. CKOPOCTh 3PO3HH COCTABILINA B
cpeareM 5-15 ¢M B roa. B 10 3x¢ BpeMd, HIDKE KPYIHCHINETO Kapbepa B paloHE
Kammpsl. TA€ YKIOHBI PSKH BTPOE MEHBINE OBITOBBIX, NOHKCHHS OTMCTOK THA
HC O0HAPYCHO.

Ha yuacTKC HHMKHCIO TCUCHHSI PCKM (HHIKC BMAACHHA P. MoCKBbI), rac
J0IMHA PCKM PACLUIMPSCTCS, 4 A1H0BUI CTAHOBUTCSE necuanbiM (0,4-0,7 Mu), ve-
TOHUHBOCTL P¥CAa CHUkAcTCs, JloOblta aairoBHS HPOBOAKIACE 3A¢Ch ¢ 1973 ¢ B
HCCKO/IbKUX H30/IMPOBAHHBIN KApPbCPAX, PACHONOKCHHBIN MCKAY Kyi3BMHHCKUM
CHAPOY3A0M H C. [Toa0BCKUM, HCCMOTPS HA OUCHD SHAMUTCALHBIA 00BCM T00bIMH
— 0K00 30 MAH.M®, BN10Th 10 1995-1996 T HOCAIKM MCIKCHHbIN VPOBHCH HA
OTIOPHOM THAPONOCTY Pssanb HC 0TMCua10Ch. JICTANBHBIC HHBCAHPOBKH BOAHOH
TIOBCPXHOCTH BbISIBUAH TOJ1bKO HCOOIBIUMHC — B HCCKOIBKO CM — TIOHHIKCHM3
ypOBHCH Ha O0TpaloTaHHbIX kapbcpax. Ha ocHOBC noapoOHOro aHaiMza ACTAlb-
HBIX TIAHOB pyci1a HHxHCH Oku 0T Kyi3bMHHCKOrO ruapoysna Jo nocra [Toaos-
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CKOC YCTAHOBICHO , 4yTO B 1939-1973 rr. (ManoBoAHbLIH NCPHOI) HA ITOM YUACTKC
3 )

MPOH30LLIO OTIOXKEHHE 3,43 MIH.M~ HAHOCOB. CIIOH HX B CPEIHEM cocTaBuia 14

cM. C 1973 r. xorga GbL1a HayaTa JOOBMA MECKOB. OOBEM YIAICHHOTO IPYHTA
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Puc. 3. Tlpoxonesbie npo@nite p. OkH B paiioHe I AGKCHHA TIPH pac-
xoxe 215 v'/c B 1983 (D) u 1992 (2) .

coctaBun 29.74 MIHM’, OJHAKO 00BEM PyCIa YBEIMUHICA K 1993 T Tombko HA
27.85 MIH.M. 3TO 03HA4AET, YTO HA VYACTRE OTIOKHIOCH 1.9 Mm-[.M", 9T0 COOT-
BETCTBYET CII0K0 8 cM. BepoATHO. 31a. XOTS M cadas, TEHASHIHA K AKKY MY JSTIHH
H HH?KAag YCTOHYHBOCTB pYCIa OOYCIOBHIH OTCYTCTBHE CYIUSCTBEHHOH TpaHC-
(opymamuH npomonpHOro mpoghwd peku. [10IBIKHOCTS A TTHOBHS CIIOCODCTBYET
CaMOpEry.THPOBAHHMIO PYCIOM THIPABIMYECKHX CONPOTHBICHHH. HTO NPENATCT-
BYCT IOHIDKCHHIO YPOBHEH BOIbl. KpoMe TOro, s 31010 ¥4acTka PekH, pPycio
KOTOpOi CBOOOTHO MEAHAPHPYET B OT.IMUHE OT BepXHeH OKH. XapaKTepHBI A0C-
TAQTOYHO HHTECHCHBHBIC PA3MBIBEI OCpErOB, UTO CHOCOOCTBYET MOCTVILNCIMIO B
MOTOK JOMONMHTENBIIOT0 KOIHYECTBA HAMIOCOB. 1IpH cpexseil CKOPOCTH pasMbIBa
TNOHMEIHEIX 0SPErOB OKONO 2-3 M/TOI H MPOTHKEHHOCTH Pas3MBIBACMBIX OSpPEroB
foIee 30 KM, B IOTOK MOCTYIAET €KETOIHO Gomlee 200 THIC.M® MECHAHBIX TAHO-
COB, KOTOPBIC MOTYT HATH IIA 3AHECCHHE KAPHEPOB.

XapakTepHO, 4TO HA HIKHEH OKe, B OTIHYHE OT BEPXHEH, AKTHBHBIH
CNOH MECYAHBIX PYCNO00PA3YIOIHX HAHOCOB HMEET CILIONIHOE PACTIPOCTPAHCHHS
HA mepekarax. Jde¢hopMalmH NepeKaToB JOCTATOYHO OTUCTIMBO CBA3AHBI C KOTe-
OaHHSAMM BOJHOCTH PEKH. AHANH3 PACIPEICNCHHA 3EMICUCPHATCIBHBIX padoT
MOKA3BIBACT. YTO HX HAHOONBIIHE OOBEMBI, OOVCIOBICHHBIE POCTOM OTMETOK
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TNICPCKATOB B MCYKCHB. XAPAKTCPHBI A1 VHACTKA, TAC ,J06I>IB£]J]}[CL HAHOOIBIIHE
00BCMbL ALTHOBHSL.

Taxuy 00paszoM, 0OHAPYKUBACTCS PABHASL PCAKLMsl PYCIIA, CAOKCHHOrO
TICCKOM H PaBHHHO-FANCUHBIM MATCPHATOM, HA MCXAHHYCCKYIO HArpy:3ky, CBi-
3AHHASL C POCTOM CTAOMILHOCTH PYC.IA MO MCPC H3MCHCHMS Cro MOPOMCTPHU H
pa3BuTHi 3po3uu. [lecuanoe pyeao uMceT 00abLoit "3anac” pocTa OTHOCHTC1b-
HOM rIYOHHbBI NPCHKIC UCM CHM3HTCH NOJBH/KHOCTb A/UKOBHS U CMOCOOHOCTD Ca-
MOPCTYIMPOBAHUSL FHAPABIMUCCKMX CONPOTHBACHHH. [alcuHOC pyc1o Takoro
3aNaca MPAKTHUCCKH HC UMCCT, OHO OBICTPO CTAHOBHTCS €1a00 ACOPMHPYCMbIM
H PCArHPYCT HA POCT OTHOCHTC/IbHOM CIYOMHBI H3MCHCHUSIMH YKIOHA MPO.A0Jib-
HOTO Hpo(hus.

Tpancopmaums HpOIOIbHOrO MNPOQMIL HA PCKAX C TIPaBHIHO-
ra.JCUHbIM AJJTKOBHCM. OT.THUYAROLLIHXCSI MATOH NOABHKHOCTbKY AJIHOBHSI, TIPH
MCXAHHYICCKOM HAPYUICHHH PyC.aa HICT OMCHb 6blCprlMH TCMIIAMH — HA Nops-
AOK OO0.IbIUHMH, YCM B CCTCCTBCHHBIX VCIIOBHUAX HA PABHHHHBIX PCKAX. H TIpCO-
CTAB.ISICT OMACHOCTDb 1151 HHXKCHCPHBIX H IPYTHX 0OBCKTOB H COOPYIKCHHH.
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K.M. Beprosny, JI.M. Fappncon, C.H. Pyacesa, B.B. Cypros, P.C. Yat0oB

PYCJOBBIE MIPONECCHL, AHTPOIOTEHHBIE H3MEHEHH S
PYCJA HH’KHEHW KATYHH H UX BIIHAHUE HA JJAHAIIA®THL
MOUMBIL”

Pcka KaTyHb B HM3KHCM TCUCHHMH NpCICTaBiACT cobol cncuu(pHUcCKuH
W MHTCPCCHBbI BOAHBIH OOBCKT: 3ICCh MPOHCXOAMT CMCHA MOJIYTOPHOTO pycia
PABHMHHbIM; OTMCYACTCSl PC3KHH MNCPCrHO NPOJOABLHOrO MPOQHIA; YKIOHBI
VMCHBIIAKOTCSL §0.1¢C, UeM B 4 pasa, KPyMHOCTh PYCMOBOrO A11t0BHS — B 12 pas;
CVILUCCTBCHHO MCHSIOTCS THAPABIHUYCCKHC XAPAKTCPHCTHKH W TPAHCHOPTHPYHO-
was cnocoOHOCTh HOTOKA. Ha yuacTke nnHOH 60 kM HaOmrOIacTCsl pe3kast cMe-
HA THNOB PYC.Ja — OT OUCHb C.IOXKHBIX PA3BCTB/ICHHH 0 CBODOAHBIX HATYUHH H
HCPA3BCTBJICHHOIO, OTHOCHTCIBHO MNPSMOJHHCHHOrO pvcna. Belwe DBuiickoro
rpasuiiHo-nccuanoro kapwecpa (BI'TIK, 29 kv OT yCTbst pCKH) PyC.10 pa3BUBACTCA
B CCTCCTBCHHBIX YCJIOBHSIX. HHXKC HA HCIO OrPOMHOC BIHSHHC OKA3bIBAKOT paspa-
H0TKa KapbCpPOB CTPOHMATCPHATOB. JHOYITIYOHTCIBHBIC MPOPC3H M BLINPABH-
TC/IbHBIC COOPY KCHHSL.

CynoxomcTBo HAa HHKHCH KaTyWu ocyluccTBsicTcs Ha HuKHCM 30-
KHIOMCTPOBOM Y4acTkC A1 BbiBo3a npoiavkuuu BITIK. pacnonoxcHHOro Ha
JCBOOCPCHKHOH NOHMC, a TAKXKC TPaBHs H ralbKH. JOOBIBACMBIX B PYCNOBbIX
Kapbepax. Poib 3TOH TPAcCH CyA0BOTO X034 OYIET MOCTOSHHO BO3PACTATE B CBA-
$H ¢ HAMECTHBIIMMCA ¢ KOHIA 90-X roJoB YBEIMUMCHHEM IOTPEOHOCTEH B CTPOH-
TENBHBIX MATCPHUIAX H ILIAHAPYCMBIM POCTOM 00beMOB HX J0OBMqH. ITofiMa pe-
KH TAIOKE XOpOIIO OCBOCHA: OKoJio +0% ee MI0maTH pacmaxaHO IOJ MOCEBEHI
3CPHOBBIX. KYKYPY3Hl H CBSKIIBI, OOIBINAL HACTH JIYTOB HCMOIB3YETCA, KAK MACT-
OUIA H CCHOKOCHL MMCHTCA IUIAHTALHH O0ENINH, Ha MPABOM Oepery mMpOTOKH
Crapas KaTyHP HIET CTPOHTEIBCTBO JAYHBIX NMOCENKOB, Jleca COXAHAOTCA
TOJIBKO Ha HEYJOOHBIX 71 XOIHCTBA 3eMILAX.

HMHTEHCHBHOE XOBMHCTBCHHOS OCBOCHHE HIKHEH KaTyHm Tpedyer IKo-
JOrHYECKH 0OOCHOBAHHOTO MOAX0JA K MCMOTB30BAHHIO BOIHBIX H CBASAHHBIX C
HHMH 3¢MENBHBIX PECYPCOB, YYHTHBAKIIETO HHTEPECH BCEX OTPACICH IKOHOMH-
KH H COXDAHCHHC CYIUECTBYHOIUMX NMPHPOTHEIX JaHTWA(TOB. B 3TOM CBETE pe-
3YIbTaThl UCCICAOBAHHI, BbIMOIHCHHbIX 3KCMCAMLUCH MOCKOBCKOrO YHHBCPCH-
TCT4, NO3BOSIOT BbIIBUTh BIIMSIHHC NOBSIHCTBCHHOH ACSITCILHOCTH Ha PCKC Ha c¢
FHAPOJIOTHUCCKUH M PVCNOBOH PCHKUMbBI, MOHMCHHLIC NAHAIWAPTHI M JaTb WM
IKOJIOMHUCCKYHO OLICHKY.

YcaoBasi QOPMHPOBAHHSA PYCJId
Cmipoenue ooaunet ¥ nodater. JonHHa KaTyHH pacmonaracTcst Ha 1ro-
BOCTOYMHOH nNCcpH(cpuH Tlpcrantaiickod paBHMHbI — MPHMIOAHATOro, c€1al0

N
Brimo:mmieno npwu dumancosoit no;epkke POOH (mpoektnr Ne 98-03-64418 w 00-05-64690) u no
H010BoPY ¢ OOCKHM roc. facce HIOBLIM YUPAD.ISHHEM BOJLIX LY TeH H CYA0X0UCTA
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BCXOJMICHHOTO ILTATO C BRICOTAMH 250-310 M. B TEKTOHHMHMECKOM OTHOIICHHH ¢H
cooTBCTCTBYCT bBuiicko-BapHavabekass BnaiMHa — KpyIHas OTPHLATCILHAsM
CTPYKTYpA KpUCTALIMucckore (pyHaaMcHra 3anaaHo-CuOupckoit mautbl, JHO
AOJIMHbl BPC3aHO B BAMOIHSIOIIMC BMATHHY O3CPHO-A/LTIOBHANIBHBIC HCOICH-
YCTBCPTUUHbLIC OTA0CHHUS Ha 100-110 M, [upuHa A0auHb 0k010 40} KM, HA
CKIOHAX BbLICISEOTCS UCTIPC HAAMOUMCHHBIC TCPPACh! BbicoTOM 8-12, 20-25, 30-
38 u 45-60 M Haa pcroil. Bee Teppackl CiowkeHbl rpyObIMU CPCAHC- M KPYIHO-
SCPHUCTBIMU NCCKAMH C MPOC/OAMU FPaBHs H Fa1bKU, B HIMKHHX HACTHX — C Vua-
CTHCM BAJIYHOB; MX MCPCKPLIBAIOT AC.HOBHANBHbIC JICCCOBHAHBIC CYIIMHKH MOIL-
HOCTbEO OT 1,5-3 20 10 M, HHOF2a CMCHSICMbIC CYMCCAMU, HIAMU M TOHKO3CPHU-
CTBIMH MCCKAMH.

PbIXJIbIH COCTAB OTJIOMCHHIH J0TUHBI CO3AACT YCIOBHs AJsl CBODOIHOrO
Pa3BHTHS PYCIOBBIX ACOpMALHi W (JOPMHPOBaHHS WHPOKOH motimbl. Y ¢. Cpo-
CTKH OHA BbIK.THHHBACTCA. K PYCIY NMOINOIAT CKIOHBI rOpbl [THKCT ¢ BBIXOJAMH
rpauuToB 4 [-s1 Tcppaca no ncsomy dcpery. Huske ¢. CpocTku U 10 noc. UyHckui
(60-45 kv) noiiMa TaHCTCH NO 000MM BeperaM, JOCTHrAs B YCThC p. KOKWIM win-
puHbl 6 KM: 2-3 KM no nceobcpekbio M 1.5-2 kM mo npasomy oOcpery. [lupuna
pycia ¢ OCTPOBAMM COCTABIACT 3acch 1200-2000 m. Mexay nmoc. UylHckum H c.
KaryHckum (45-9 KM) HAXOAUTCA 3HAUUTCIBHOC, 10 9-11 KM. paCIMPCHUC JICBO-
bcpeknoit noiivbl. OtHowceHUC /3 (h — WwMpuHA pycna. /3 — LUMPHHA NOHMBI)
Jocruract 3aces 1:25 — 1:50. Mexay c¢. KaryHckum u noc. Yers-KatvHb aHO
AJOTHHBI CYKACTCA A0 5.5 kM. PyCcI0 pekH mepeBanmBaeT K ASBOMY OOPTY J0.IH-
HBI, ICPECekad MOHMY 1O MPAMBIM YTJIOM B HAHOOIee y3KoM Mecte, Himke yeThs
p- Kamenrm (9-0 kM) neBoOepe;KHOM MOHMBI HET, 31 HCKIIFOUCHHEM HEOOIBIIOTO
y4acTKa AmrHOH 400 » mmpusoif 250 M y buiickol HedreOassl. TTpasodepexnas
no#Ma, pa3acasolas 3acch buw u KatvHb, npcacraBacHa KpynmHbiM (5x3 KM) O-
BOM CEHHBIM M MACCHBOM IMIMPHHOH 2-4 KM mo mpaBoMy Oepery npotokd Ctapad
Karyab, mpuvbIkaromuM k II-0H HAIMOIMEHHOH Teppace B 0OpasyromuM OHi-
CKO-KaTYHCKO€ MEKIy peube. BoIpmag 4acTs 3T0H moiMbI 00paoBana KaTyHelo,
OHMCKAS MOMMA NPEACTABICHA JHINE HEOOIBMMMH OCTpoBaMH (EdTrowkmH,
TT1eHHHKOB H Ip.), IPHMBIKAFOLIIHMH K 0-BY CeHHOH. HemocpeacTBeHHBIH KOH-
TaKT Teppac ¢ pycnoM Karyam orpanmucH (14 u3 200 xM Oeperosoy THHUH).

UeTKOBHIHOCTE MOHMBI BO MHOTOM ONPESICTACTICA TI'EOJOTHYSCKHM
CTPOCHHEM M TEKTOHMKOH TeppHTOpPHH. E€ CYIKCHHA H DACIIMPEHHA COOTBETCT-
BYIOT MOJHSITHAM W Aporudam (pyH1amMcHTa 3anaaHo-CHOupckod mnutsl B oc-
HOBAMMYU MOUHMbBL U PYCIa 3aACracT MOUHAs, 10 25-30 M, TONWA PYCNOBOrO an-
J10BUSE (FAICHHHMKH € Y4ACTHCM BAIYHOB). SIBJSIOLLASCH OOBCKTOM KAPbCPHbIX
paspadotok. OctpoBa U mpupyc.1oBas noitva Beiwe BITIK Tamke cnosxeHa rpa-
BHCM H Fajbkoi, NCPCKPLITLIMH MCIKO- H CPCAMNC3CPHUCTBIMH MCCKAMU MOLUHO-
CTbio 1,5-2 M. Ha HMsKHCM OTPC3KC rasicHnblH LOKOJbL MOCTCACHHO AOIPYKACTCS
moA ypes M miske noc. Jlecnoro (20 kv 0T yCTbs) BeChb BUAMMBIH paspes obpaso-
BaH CJIOUCTbIMH NCCKAMH, MOILHOCTb KOTOPbIX BO3pacTacT 10 3-4 M. CYIIIMHKH B
MPHPYCI0BBIN Pa3pecsax NOHMbI BCTPCHAKTCH PCAKO, HX MOLIHOCTb HC MPCBbILLIA-
et 0,5 M,
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L uopoiveuveckuii pexcuy. CPCIHHH MHOPOICTHHH Pacxoa BOAbL MO
JaHHbIM [ N, CPOCTKH COCTABMACT 626 M*/C. MAKCHMAMBHBIH MPCBbILACT 5,3
ThIC. M'/C. [010BOH 0GbCM cTOKa — 20KkM°. PycIOQOPMHPYIOIHM A8 HHKHCH
Katyuu siBsterest pacxoa Boast 1720 \*/C 0BCCNICUCHHOCTBIO 15%,. npoxo s
B mpcac.Iax MOHMCHHbIX OpoBok. PCka OTHOCHTCS! k a1TalCKOMY THUIY C BbICOKHM
pacTsHyTbiM (2-3 MCCSLA) BCCCHHC-ICTHHM MOJTOBOALCM W HM3KOH OCCHHC-
SUMHCH MCHKCHBbH. B MUTAHUM YUMACTBYIOT JICAHMKU (30%0). VBCIHUMBAIOLIMC
CTOK B JICTHHH ncpuoa. B roaoBoM LUINIC MOYTH BCCLAA BBIPAMCHDBI ABC BOJIHbI
NOJ0BO b NICPBAsL B KOHLIC AMPC.Is — HAUAIC Masl, 00YCAOBICHHAS TAsHHCM CHC-
ra B NPCATOPHLIX U PABHHUHHBLIX YACcTIX Oaccciina, BTOpasi, 00S3aHHAS CBOUM
NPOHCXOKICHACM TASHHIO CHCra M JICIHHKOB B ropax. — B CCPCIHHC HIOHA. BTo-
past BOJIHA MOJIOBOAbS YACTO BBILUC HCPBOH. AMMAMTYIA KO.ICOAHHH YPOBHCH B
CpCcaHHUH MO BOIHOCTH rod 425 cm, MakcuManbHast — 330 cm. TMepexoa ot ypos-
HCH HO.TOBOIbH K MCIKCHHBIM IMOCTCIICHHBIH. HAa Cro (JOHC MPOHCNOIAT OBICTpPBIC
KPaTKOBPCMCHHBIC NMOIBCMBI BOAbI 40 1 M H O0JIcC. BbI3BAHHBIC JOMICBBIMHA Na-
BoJkaMH. HH3KHC MCHKCHHBIC YPOBHH YCTAHABIMBAKOTCH B OKTHAOpC. H JHLUbL B
OTAC/BHBIC 3aCY LITHBBIC TOIbl — B KOHLC aBryCTa — HA4anc CCHTAOPS HPH pacxo-
Jax 160-190 M/C. MAHAMATBHBIC pacxoasr (3-10 1\«13/0) XAPaKTCPHBI A1 KOHLA
3HMHCIO HCPHOIA.

O06bem ctoka Bun McHbLIe, ucM KatyHH Ha 30%. HO PCKH CYIICCTBCHHO
Pa3IHYAKOTCH MO XAPAKTCPY MHTAHHS. BHsl C NPCHMY LUCCTBCHHO CHCIOI0KACBBIM
IIATAHHEM OT.IHYACTCSA MCHEE PACTAHYTHIM H 00Nce BHICOKHM M0JOBOABSM. ITO
BEISBIBACT MOJNOP, NPAKTHYECKH €KCTOJHO PACHPOCTPAHSIOINHICA BBEPX MO
Karyau (npH cpeaHeM COOTHOIICHHH NMHKOBHIX pacxogoB bum u Karymu 1.8),
IPHYSM BO BPEeMA HPOXOKICHHA IEPBOTO MHKA IO.I0BOJBA JATBHOCTH PACIPO-
CTPAHEHHS MOANOPA HECKO.IBKO OOJBINS, YeM IPH MPONOKICHHH BTOPOTO IHKA
(12-14 1 9-10 xM). B 60% cny4aeB moamop BOSHHKAST BO BPEMA BTOPOro ITHKA
(uxoHB). B 3KCTpeMa1bHO MHOTOBOTHEI roTel (1941, 1969, 1984) BeICOTA MOI-
mopa JOCTHraeT 2.9 M, a JUMHA 30HBI MOIMOpa — 21-28 KM, ONBATHIBASL BECH CV-
JOXOAHBIH YUaCTOK pekn. Bpems, rotopoe Karyus OBacT B moamope, koneder-
CS OT HECKOIBKHX JHEH 10 5 Mecsares. [ paduk CBA3H MKy BEITHUMHHON IOATIO-
pa H AMHHOH €r0 paCIpOCTPAHCHHSA MPSICTABNCH HA PUC. 1. B MexeHHBIH mepHo
B MOANOPE OKABBIBACTCA BHA, mpHYEM BEICOTA €T0 B YCTEC B OCCHHE-3HMHIOK)
MCIKCHb JocTuracT §ojce 1 M M OH pacnpocTpausicTest Ha 13-20 kM. Bo Bpeysa
TOJ0BOAbsL (MPH YPOBHIX BOAb! §oace 300 cM mo r. n. PoMHHCKOC, pacnoo-
JKCHHOM Ha OOM B 7 kM HHC causiivsg Buu H KaTyHH) CKOpPOCTH TCUCHHs B
ycrbe Bun Ha 0.2-0.5 M/C npesbIwatoT TakoBbic B YCThC Katynu. [pu Goce Hu3-
KHX YPOBHSIX (120-130 cM) CKOPOCTH MOTOKOB BbIPABHHBAIOTCA, & B PAAC CJIYUACB
oHH Ha KatyHu cTanoBssiTcs 0oIbLUC, ucM Ha Buc.

[ToANOPHBIC $IBICHHS BbI3bIBAIOT 3AMCTHBIC MCPCKOCHI BOAHOI MOBCPX-
HOCTH MPH CAHIHHU PcK. Tak, MpH COOTHOIICHUH Pacxoa0B Katyuu u buu 1,4 B
YCTbC CY,I0NOAHOrO pykaBa KaTyHU MPCBBILICHHUC YPOBHS MOCICIHCH HAA YPOB-
HcM Bum aocturact 18-20 oM,




Puc. 1. I'paduk CBSI3H MCHKTY BCIHUUHOM moanopa A/ U AaNbHOCTbHO
cro pacnpoctpaHcHus [ Ha Katyuu (A) H Ha Buc (B).

Crox HaHocoB KaTvHH MOYKHO OLEHUTH MPHOMH3HTEILHO, TAK KaK Pery-
JAPHBIX HaOTOACHUH 37€Ch HE MPOM3BOIMTCA. JMU3OAHYCCKHE H3MEPEHHA Ha
r.n. CpocTkH B CCpcanHe 6U-X roJ0B AAKOT CICIYIOLULY K KAPTHHY. 3a BPCMS MO-
JOBOIbS TMPOXOIHT 0KO.10 90% cTOKA HAHOCOB. MaKCHMaNbHbIH PacxXod B3BC-
IICHHBIX HAHOCOB H HAHOO.1bIIAS MYTHOCTb HADJIKIJAOTCH BO BPCMSI TICPBONO
MTHKA MOJIOBO b MPH PACX01ax, OIU3KHX K PyCI0(OPMHPYIOLUCMY, OHH COCTaB-
0T 400-900 kr/c u 250-300 /A . COOTBCTCTBCHHO. B BRICOKOC NMO10BOILC (MPH
pacxogax oomee 2000 MP/C) MAKCHMANBHAS MYTHOCTH PCKH MpCBBimacT 1300
r/nr, [lp# MPOXOXKICHHH BTOPOro MUKA W HA CHAAC MO.I0BOAbS (HKOHb-ABIVCT)
MYTHOCTB YOBIBAIOT 10 50-130 r/Ar’, @ B MexcHb — 10 4-8 r/a’. [010B0 CTOK
B3BCLUCHHBIX HAHOCOB Ha r. M. CPOCTKH B CPCIAHHH MO BOJIHOCTH roJ COCTaBJISICT
0k0710 1.5 Man. T (45 xr/c). OaHaKO 3Ta BC.IMYHHA 3AHHKCHA H HC XapaKTCPH3YCT
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TIPHYCTBEBOM ¥HIACTOK, T. K. TOIbKO NPH Pa’3MbIBE Geperos Ha otpeske CpocTiu —
VCThC B PYCI0 CHCFOAHO MomazacT 2.8-3,1 MH. M’ HAHOCOB, H3 KOTOPbIX MOUTH
47% (MC/IKO3CPHHCTBIC H CPCAHC3CPHUCTBIC NMCCKH, C¥ FIMHKH, Hbl) ICPCHOCSITC
BO B3BCLUCHHOM COCTOSHHM. [030BOH CTOK B3BCLUCHHBIX HAHOCOB OOM Ha I. IL
®oyuHckoe cocTaBmsICT 3,05 MAH. T, CTOK HAHOCOB buu (r.n. Buiick) He mpeBbl-
wact 400 ThC. T. C1CA0BATCIbHO, O10BOH CTOK B3BCIUCHHBIX HAHOCOB KaTyHH
AOKCH ObITh HC MCHCC 4,5 MJIH. T, H OHQ SIBJSICTCS HX OCHOBHbIM HCTOMHUKOM
211 O0H. KOCBCHHO O TOM, YTO MOCTYILICHHC HAHOCOB M3 KaryHH B HCCKO.IbKO
Pa3 MPCBbILUACT CTOK HAHOCOB BHM, MOKHO CYAMTh MO psi1y Tpu3HAakoB. Hibwke
cnustiust Ha OOH OTUCTNIMBO BMIHA PA3HHLA MYTHOCTH MO LBCTY BOAb! B MPABO-
OCpCKHBIX H JICBOOCPCHHBIX Py KaBax. JICBbIC pyKaBa, NHTaIKCC BoaaMH Ka-
TYHH. H300WIYFOT OCTPOBAMH. OTMCIISIMH. HOABHXKHBIMH TPsJAMH. B TO BPCMSA
Kak HpaBbIC pykaea 0once cBodoambl. C koHua 30-X roaoB MakCHManbHbIC pac-
x0abl KaTyHH ObINIM HHKC CPCIHAX MHOIOJICTHHN. TOrAa kak Ha buc upcobiaaa-
JH CPCIHMC H BBICOKHC HO.I0BOJbA. HAHOCHI OTIAra;THCh. B OCHOBHOM. B YCTb-
cBOH o0JacTu KaryHu. 1c1bTa KOTOPOH 32 3TO BPCMst BBLIBHHY.1aCh MOYTH HA 4
KM.

HckoTopyr polib B (POPMHPOBAHHWH PYCJA MIPAKOT JICAOBBIC SBJCHHS.
HH3KHC 3HMHHC YPOBHH HPHBOIAT K TOMY. YTO HA OTMC.IbIX YaCTAX PYCNA pcKa
TIPOMCP3aCT HA BCK CNyOHHY (CpPCaHss TOIIHHA Jb3a Ha Karywu — 80 cm). Bo
BPCMA JICIOX0JA CMCP3LUMHCA JCJ Pa3pylUacT OTMOCTKY, CHOCOOCTBYS HHTCH-
CHBHBIM DPYCJOBBIM A¢thopmanmmsa. IIOWTH KKABIM TOA OTMCHAOTCS 3aTOPBI
IbJA.

Al e Hanocss. Ot ¢. Cpoctru 10 Bepx. Yasdsero nepe-
kata (60-15 kM) nmouTH BCE p\CJ‘lO MOOOYMHH H OCEPSIKH CIOKCHBI TAJIBKOH C
TIPHMECHIO MEIKHX BaIVHOB. Ha cyvaoxozsoMm yuactke (30-15 kM) B cocTase OT-
MOCTKH TipeoOnafarot cpearne (50-25 My, 33-76%) m meaxme (25-10 mm, 17-

3%) "acTHIBL, 10714 00J1e¢ KpymHOTro Marepuana (75-50 muy) seBe MK — 1-14%.
3aKOHOMEPHOTO YMCHBIICHUSA KPYITHOCTH OTMOCTKH BHH? TI0 TCUEHHIO HE TPOHC-
XOJHT H3-32 MHTCHCHBHBIX JHOYTTYOHTENBHBIX padOTaX M CTPOHTE/BCTBA AaMO
H3 MATEPHATA. JOOBITOTO CO JHA PEKH. ALTIOBHIl MO OTMOCTKOH NPEACTABICH
MEIKOH TaIbKROH (CpemHmH amaMeTrp 15-25.7 MM), KOTBMATHPOBAHHOH HECKOM,
AOTA KOTOPOTO COCTaBMIAeT 6-25%. CpeIHmE IMAMETP ATTOBHA YMCHBINACTCH
BHH3 NO TCUCHHUEO ¢ 24-28 10 12-15 MM, mpuucsm B 70-¢ — ncpBoii noJoBUHC §0-x
T0J0B, B HA'AJbHbLH NCPHOA CYA0XOIHOMO OCBOCHHA H Pa3pabOTKH KapbCpOB HA
YUACTKC, 3Ta TCHACHLHs Obl1a BbIPaskCHA 00.1CC OTUCT.IUBO.

Husxe Bepx. Yasubcro nepekara, Hapsiay C FalICHHHKAMM, HA MOOOUHAIN,
0CCPCAKAX, M B PYCJIC BCTPCHAKOTCS MecuaHbie Havochl, Ot Bepx. Yasuscro nc-
pckata a0 MocTa mo wocce Bulick-Benokypuxa (13-9,6 kM) MCiKO- H cpcaue-
KPY MHO3CPHUCTBIC MCCKH 3aHMMAOT HC 60.cc 8-9% miowanu pycaa. Cpeauuit
Auamctp anoBust 3acch 11-15 My, Ha npuycTheBOM yyacTke (9.6-0 kM) pycio-
00pasyOLLHC HAHOChI MPCACTABICHbI BCCMH THMNAMH MCCKOB, IPABHCM H rajbKOi.
Ha oTtpeske a0 nepekata ABHHOBCKME (9,6-4 KM) OTMCUACTCSt YMCHBLUCHMC Pas-
MCPOB [A.1bKH, CC CPCAHHH JHAMCTP YMCHbIUACTC B NOJITOpA pasa . [aacuHukH
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SAHHMAKOT MHPOKYE) NONOCY B JICBOH NOIOBHHE PYC.Td B BEPXHEH HACTH YYACTKA
(21,5% naowaan); BHH3 MO TCUCHHIO OHH 3aMCLUAROTCS CPCAHCKPYIHO3CPHH-
cTbhiMu (22,1%) v KpymHO3CPHUCTbIMU (135,7%) neckavu, [ToSouHM M OCCPCAKH
CJIOKCHbL MCJIKO- M CPCIHC3CPHHCTBIMM MCCKAMH, TOHKO3CPHHCTBIC TICCKH W MJIbt
BCTPCUAKOTCSt MCHAY OCTPOBAMH, B 3aTOHHHAX H YXBOCTbAX OCTPOBOB, MCHKAY
AaMOaMH 1 HHke MX. CpcaHuit THAMCTP necuaHbiX HAHOCOB — 0,57 MM, mecuaHo-
TAJCHHOrO A UIOBHA — 6,24 MM. B 1974 r. cpcaHsist KPYMHOCTb MCCHAHBIX HAHO-
COB ObLIA 3HAUMTCIbHO MCHbILIC — 0,42 MM, OT nepekata ABUHOBCKMI 10 YCThbst
(4-0 kM) Meaxast raaska (9, 8% nuowanu) v rpaseaucTblit necok (16,4%) BbICTH-
JaK0T TO1bkO Haubo.ace r1yO0OKHE MIICCOBLIC JOLKHHbL CPCIHHH AMAMCTP necua-
HOTO AJUTFOBHA COCTABJSACT (.69 MM, € YycTOM raibku — 3.80 MM. 31cChb TaKKC
TPOHBOLLIO VBCJMUCHHC KPYMHOCTH nccuaHoro ammosust (1974 r. — 0.49 mwm.
1984 r. — 0,57 MM). MIOWATM PYCIA, 3AHATHIC ranbkoii, 3a 15-20 ner Bo3pociu
BIBOC. 3TO CBA3AHO C HHTCHCHBHBIMH JHOYTJIYOHTCIbHBIMH PadOTaMH Ha HCPC-
Karax ABHHOBCKOM H YCTb-KaTyHCKOM, 00BCM KOTOPBIX B OTACJBHBLIC I0jbl CO-
cragasiet 100-400 Teic. M B rod.

Aumponozennoe sosoeticmeue na pveiso. Kapbeprast 100blva cTpom-
TCJbHBIX MATCPHANOB HA HHxHCH KaTvHu BCICTCs B pycac M HA nmoimc. bes3eos-
BPATHOC M3BATHC AJJIFOBHS W3 PYCIOBBIX KaPbCPOB COCTABIACT 0T 500 mo 700
ThiC. M° B roa. HanBosee kpymHbii KAPbCP HANOIMTCS HA TIPAMONHHCHHOM OT-
peske pyena y Hoc. Canei (11-14 kn). Joderia Beaeres ¢ 1979 r., MakCHMAaNbHbIH
o6BeM (690 ThIC. M°) 6bLT AOCTHTHYT B 1983-1984 rT.; Beero k cepeaune 90-X
TO/I0B 1eCh GBITO HIBJICICHO OKO10 +-3 MIH. M> mecka H rpapua. JTHHA YHaCTKa
A00bru 2800 M. 'IyOHHA B Kaphepe NMPH MEKCHHBIX YPOBHAX — 3 M. MAKCH-
Ma1pHAA — 6-8 M. MEHpIINE MO pa3MEpaM BBIEMKH PACTIONATArOTCA Ha Ko310BoM
nepekare. B mpotoke Tammma H ap. (puc. 2). Kpome Toro. mo BCeH peke, B T. 4.
Boime ¢. CpoCTkH H 0 noc. Maiima (120 KM) OCYIIECTBIACTCA HEKOHTPOIHPYe-
MAf BBICMKA IECHAHO-TAICYHOH CMECH ¢ modouHeH (B paiioHax ¢. Bepxae-
Karyncroro, Ionesoaku, nmoc. JISCHOTO H Ap.) AT MECTHBIX HYJKI. OPHCHTHPO-
BOYHO OEHHBACMAA B 250 THIC. M B TO1.

Kpynable kapeeppl HA NOHME pacmonoxkeHsl ¥ ¢. Iy IerHHKH H mOC.
UyHCKOTO, €KETOIHBIE 00BEMBI JOOBIMH 316Ch NPEBBIIAT | MIH. 3. PaspadoT-
Ki KAPBepPOB HA4ANACh B 50-¢ T0AbI. C 3TOTO BPEMEHH H3BJICUCHO OKOJIO 30 MITH.
M’ MCCUAHO-TAICHMHOM CMCCH. B MCCTax A00bIMM OOPasyIOTCH 3HAUMTCIbHBIC
TIOLAAH AHTPONOICHHbLIX MYCTOLWCH W 03¢cpa miuowaabio 3-30 ra. IayOuHa Bbl-
CMOK J0CTHract 25 M. Elue HeckoIbko HCOOMBINKX KApbCPOB, K CCpcaHHC §0-x
T0JA0B 3a0pOLICHHbBIX, PACHOJAraOTCs Ha 1cBOOCPCHKHOH noitve Huwke c. LLvib-
THHKA.

JUtst yayuINCHUS YCJIOBHH CyIONOICTBA MPOM3BCACHO CIVIOLIHOC Bbl-
TIPABJICHHC PYC.1a HA MPUYCTLCBOM YuacTKC A1MHOMH 30 kM ([MpouuH, BeprkoBuy 1
Ap., 1996). Licnb cro — cOOp NOTOKA B 0THOM PYKABC, CTAOMIIM3ALHS MIAHOBbIX
QUCPTAHHH PYCIA H VBCIHUCHUC FAPAHTHPOBAHHLIX rMyOHH. OCHOBHBIC PadOTbl
Ob1IH BbLINOJHCHLL B 1976-1980 rr., xor1a Ob10 BO3BCICHO 12 cOOpYIKCHHUI HX
PCMOHT M CTPOHTCIILCTBO HOBbIN NMPOM3BOIHINCH BILIOTH 10 KOHUA 80-X roios.
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ITIpoa0IbHBIE COOPYKCHHMA YKPCILLIHOT BOTHYTHIE OEpera MIIy4MH H NEperopa-
JKHBAKOT OOKOBbLIC PYKABA, MONCPCHUHBLIC — CJYMKAT AJst CTCCHCHHUSI pycna. Boab-
LIHHCTBO COOPY’KCHHIl NPCACTABIAKOT COOOH HACBIMHBIC JAaMObl M3 BAaIyHHO-
TaJ1CHHOro M LUCOHHCTOrO MATCPHATIA BbICOTOH 4-0 M HA MCIKCHHBIM YPOBHCM.
BbicoTa HCKOTOPBIX AaMO, HAPHMCP, NCPCrOPAKHBAROLLMX JICBBIC PYKABA ¥ 0-BA
Konckoro, cocraBasict 7-9 M.

BonblunHCTBO coopykcHUM (14) HaxoanTcs Ha yuacTke 24-14.5 kM. OHu

TICPCKPBIBAKT NPaBOOCPCIKHBIC PyKaBa 3a o-BamH Kouckum, Kosioseim W [Jlon-
TCHbKHM, HCTOKH H YCTbC JICBOTO PYKaBa 3a 0-BoM Taauukum. KamcHHcTOM 0T-
ChiNkoH YKpCIUICH npasblif Ocper v noc. JICCHOro H B BCPLUHHC M3/IYUMHBL HA
Kos:aosom nepekare. Ha orpeske 14.5-11 kM (B palioHC Kapecpa) KPYIHBIX CO-
OpYCHHH HCT, OJHAKO HOIBC3AHAS HACKINbL K ObIBLUCMY TMOHTOHHOMY MOCTY
cykact pycyo 10 280 M. Bonuc ce. ¥ Hoc. Capl, HpaBbli Ocper YKPCNIACH acpe-
BSIHHBIMH M OCTOHHBIMH CBASMH HA NPOTSKCHUH 1.5 kM. Jdns moaacpskawus cy-
AOBOTO X012 MOCCPCAMHC PYC1a B BCPXHCM KPbUIC H3MYYHHBI ¥ ¢. MKOHHHKOBO
OTCBIAHO AATHL AOJY3anpy 1 AnHHoH 100-140 M (TpH — OT NCBOrO, OBC — OT mpa-
Boro 6cpera). B BCpIUHHC H3TYUHHBI ¥ aBTOMODHIILHOIG MOCTa 00a Ocpera ykpe-
TIACHBI OCTOHHBIMH AHTAMH. JTHHA YKPCIUICHHS cocTaB.sICcT 400 M 1o mpaBoMy
1 1.5 kM no ncBoMy OCpery BIAOTh 10 vCThs P. KaMCHKM H Jance BBCPN MO HCH
Ha 2 kM. Jamba 31cCh OrpakIacT NOHMCHHBIH MACCHB, HA KOTOPOM YACTHUHO
pacnonaracrca ¢. Karyuckoc. [TpaBoOcpexkHast novima Hike noc. Caawl mepero-
POKEHA HACBHIIBIO IMOCCe BHHCK — BeI0KYpHXA, HE HMEIOMAA BOIONPOIY CKHBIX
coopyskeHHI. TakuM 00pa3oM, B CTBOPE ABTOIOPOKHOTO MOCTA (9.5 KM) B NON10-
BOABE BECH CTOK KaTyHHE COCpEA0TAMMBACTCA B PYCIE peKH MMPHHOK 520 M. B
cepeamHe 80-X romoB HIKe KaryHCkoH Hedirebase OpU1a nocTpocHa Jamda, Jac-
THYHO NEPETOPAKHBAKOINAS 3AX0J B NPABBIH PYKABA ¥ OCTpOBa Ha 6 kM. Eme
01HO MOJOOHOE COOpPYAKCHHE MIMHOH 380 M. HANPABIMOIMIES NMOTOK B CPSIHMIH
pyKaB deabTH KaTyHH, OTCHIMAHO OT .1€BOTO Oepera Ha 1.5 . Jleswiit Oeper y
no¢. Bepxae-O0CKOT0 YKpEIICH OCTOHHBIMH IUTHTAMH Hd MPOTDKEHHH 2 KM.
ITo Tpacce ¢yaoBOrO X0Ja 00BCMBI 3eMICHEPIaHuA B 70 — 80-¢ 10abI BO3PACTATH
BMECTE ¢ YBEIHMHYCHHCM TAPAHTHPOBAHHBIX ITyOHH HA (papBarepe. B 1975-1978
IT. OHH COCTABILNH 50-60 THIC. M’ B rog, B 1979-1983 rr. — 150-300 TBIC. M. BO
BTOpOIi N010BHHAE 80-X r0J0B — 350-680 ThIC. M’. MAKCHMATHHBIE 00BEMBI TPH-
XOAUMKCH A £0Abl ¢ BLICOKUM NoNoBoIbeM (1984 r.). Ha nepekarax KapbepHom,
KosnosoM, Bepx. Yasuem, ABHHOBCkoM M YcTh-Katynckom anoyriayfacnue
npoBoauTcs cxeroano. B 90-c roap o0bem AnoyrayOICHHS HA TPAcCe YMCHb-
wunacs B 3-3 pas, coctaBuB B 1993 r, 0k0.10 70 ThiC. v, B 1995r. — 110 Thic., B
1996 r. — 50 Thic. v*. OTBanbI IPYATA B MCKCHb MIPAKOT PO.1b AaMO H CTpycha-
TPAB/AOLLMX COOPYIKCHHI; HMH NCPCKPbLITbI HCTOKH 1CBOOCPC/KHbBIX PYKABOB ¥
0-80B llInnosckoro, Hux, OAMHLOBCKOrO H Ap., OHH 3alLMILAT Ocpera oT pas-
MbIBA, KOHCOJMAUDYIOT NOOOUHH H OCCPCAKH, CMOCOOCTBYS HX CTaOMAH3ALIHM.
HacTo 0TBa/bl ¥K1aAbIBAKOT B 0HO H TOMKC MCCTO, B PC3Y.1bTATC HYCLO HX BbICOTA
AocTUracr 2-2,5 M Haa MCKCAHbIM ype3oM. Takue 0TBa/IbI HHTCHCHBHO 3apacTa-
10T, POPMUPY S MO10AY IO NOHMY,
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Mopdoaoras pyc.Ia 0 pyCIoBsIC Aedopyannn

{podoavieiii npodpens. Odwee naicHue KaryHu ot ¢, CpoctkH 10
VCTbst cOCTABMICT 38 M; cpcanuii vki1oH 0,71%e. Ha npodunc BbLacastoTes aBa
yuacTKa: Ha ncpeoM, oT ¢. Cpoctku 10 BITIK, obuce maacHuc 28 M, cpeamuii
YIJIOH — 0Kx0n0 1%o; Ha BTOPOM, CY10XOAHOM, naicHuc 10 M. cpcaHuil ¥KI0H —
0,33%0. Makcumanbhblit YKI0H (1.44%0) oTMCUCH MCekay noc. UyHckuM M c.
Bepxue-Kary Hexnm.

Peskuit neperu® kpuBoi ¢Bo0OTHOM MOBCPXHOCTH MPH BCCX YPOBHSIX,
HO OCOOCHHO MpPH MCIKCHHBLIX, HaOI01acTcst B paiioHc COBXO3HOIO MCpckaTa
(21,5 kM), MceTHas BCIMUMHA VKAOHA 37¢Cb BospacTacT A0 1,04%o0. Huke mo
TCUCHHIO MPO(PH.Tb BBIHOTAKHBACTCS. YKIOHbI ¥ MCHbIIAKTCS 110 (),17%o.

Mopdhoounanuvecras xapasmepucmura pyeia. JIcrkast pasMbIBaCMOCTb
OT.TOKCHHH. DOJILLIHC YKTOHBI H CKOPOCTH TCUCHHSI, TTOABHKHOCTDb AJJIIOBHS OIl-
PCACASAIOT BBICOKYH) HHTCHCHBHOCTDb PYCIOBBIX AC(IOPMALIHH. 4 HX H3MCHCHHC HO
ATHHC PCKH — CMCHY THIIOB PYC.1a. KOTOPBIC IPYIIHPYOTCS B UCTHIPC MOp(oo-
THUCCKH OJHOPOJHBIX YUACTKA.

[. Om c¢. Cpocpiau 0o nauaaa cyooxoonoeo vuacmixa KatyHb wMcer
C/OHO Pa3BCTBICHHOC PYC.I0 NMOJYTOPHOro THMA. Pcka oTauuacTcs GONBLIHMHA
VKJIOHAMH, MOCTCICHHO YMCHbLIarouvucs o1 1.20-1.44%0 g0 0.48%e. B pas-
BCTBJICHUSIX HACUHTBIBACTCS JBA. PCKC TPH OCHOBHBIX PYKAaBa, 3aHUMAROLLHX
KpaHHHC JICBOC H NMPABOC MONOMKCHHS H 5-0 MOMCPCUHBIX M CHPAMISIOLHN, pas-
ACJCHHBIX OCTPOBAMH PasHOOOpasHOH (opmMel (pHC. 3). OCTPOBA XAOTHYHO pa-
Opocansl N0 pycy. PasMepbl MHOIHY H3 HHX HE npeBbmuaroT 100-150 M B mome-
peuHHKS. Hando.1ee KpymHHE — JlamuH, Apxunos. Bomemol, Tarapckwmii, Bun-
HBIH — HMCIOT 1-2 KM B JIHHY H 40 | kM mmpHHBL. POPMHPOBAHKE PYC/d TAKOTO
THITA SBJIETCA CICACTBHCM H3MCHEHHEM YCIOBHIL H ()OPM TPAHCIIOPTA HAHOCOB,
TIOCTY MAKOIIMX M3 TOPHOH TaCTH OacCeHHA.

OTHOCUTCIBHAS BOTHOCTh HAHOO/1CC MHOTOBOJHOIO PYKABA HE IIPCBBI-
maeT 30-353% pacxoma Boapl IIupuHa 0CHOBHBIX pykaBoB 100-400 M. Brime c.
TToaesoaku (6049 xM) HAHOOAEE MHOTOBOIHBIM SBILICTCA KPAHHHH J1EBBIH py-
KaB, MeKay C. [ToneBoaxoii u Bepxne-Karyackum (49-35 kM) — npasslii, HA OT-
peske 33-30 KM NOBBIMICHHYH) BOTHOCTH HMEHOT LICHTPAIbHBIH H JEBBIH PyKABA.
Pyxasa oTnH4aroTCsa ¢1a00H H3BHIIHCTOCTBIO. HO HHOTIA OOpA3YIOT KPYTHIE H3-
AyudHbl. Usayuuna vy ¢, BepxHe-KaTyHCKOro MMCCT paauyC KPHBH3HBI OKOJO
300 M, cooTHoLUCHHUE /7], ({ — anuHa pycaa, {, — war u3ayuuHb) aocturact 2. Ot-
HOCHTCJ/IBHO XOPOLIO BLIPAMCHBI HAMYUMHbL B JICBOrO pykaBa Bbluic ¢. [loaceoa-
KM, UX LIAL COCTABJICT 0k010 | kM, oTHOWCHUC /. — ot 1,2 10 1,45, Bee usay-
YHHbI CTIPSIMISIOTCS. MAIOBOAHBIMU MPOTOKAMH.

Cpcansst rayO1HA pycaa NPy Py CI0(OPMHPYIOIUCM PACXO0AC COCTABIICT
2.0-3,6 M, MAKCUMAJBHAS — 0-0,5 M. AMIIUTY 14 rAyOMH B CHCTCMC MICC-MCpC-
kaT aocruract 3.5 M. Pycao pacnuiacraHo. B 0THOCHTCIbHO MAaIOBOAHBIX TIPOTO-
kax mapametp Qopumbl A7/, (h — WMpHHA p¥KaBa, /[, — CPCAHSA r1yOHHA) MpH
pycaodopMHUpyOIICM pacxoac pascH 35-00, B OCHOBHbIX pykaax — 100-150.
[ToTOK B TAKOM PYCJIC OTIHUACTCS HCOAHOPOIHOCTLIO THAPABIHUCCKOM CTPYKTY -
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pbl, BHYTPSHHHM PA3BETBICHHCM HA CIPYH. OMyKIaHHEM. B 3THX YCNOBHAX 00-
pasytoTcst occpcakH. [MAPABIHUCCKHUC XapaKTCPHCTHKH notoka (tada. 1) ofcc-
TICYHBAIOT TOJABHMKHOCTb PYC/IOBOrQ A/LIIOBHs NPH pacxoiax Boabt foacce 1500
v¥/c. KOdQUUHCHT MOTCHUMANLHOMH HHTCHCHBHOCTH PYCIOBBIX AC(OPMALLHIA,
npennoskernbit K B. [pumanunen (1974), K, =/ Irv/w (Fr — wmcno Opyma,
V — CPCAHSISE CKOPOCTb TCUCHHS, W — FHAPABIHYCCKAA KPYTHOCTb HAHOCOB; D0/b-
LICH ¥CTOHYHBOCTH DY¥C/a COOTBCTCTBYIOT MCHbIUMC 3HaucHMs K,), Haubo.acc
BbLICOK  MPH  MAKCHMAJbHbIX  pacxolax.  Ko3(p(HUMCHT  3pO3HOHHO-
MOP(OMCTPHUCCKOIH YCTOHUYHBOCTH H.O. Kapaccsa (1975)

V.. =hiB1{d/0)"* (h -cpeanss rvEuma, 13 — wwpnua pycna, / — yKIOH, d —

CPCAHMI AHAMCTP HAHOCOB), OTPAKAIOLUMH YCTOHUMBOCTL PYC/Aa B OTHOLUCHHH
FOPH3OHTANLHBIX ACPOpMaUMi, TCM MCHbIUC, uCM OOJBLLIC PACNOA BObL, HO 1a-
KC B MCHCHb OH JQJICK OT 3HAYCHHH, COOTBCTCTBYIOLUMX YCTOHUHBOMY DYCAY
(V,,>0.3). Koappuuncur uasaca-Beankanosa y'=dv, (d — ruapaBaHycckas
KPYHHOCTb HAHOCOB, V, — AHHAMHYCCKAN CKOPOCTb) XapaKTCPH3Y IOLIHH BO3MOXK-
HOCTb TPAHCMOPTA JTOHHBIX HAHOCOB COOTBCTCTBYCT YC/OBHAM CTAaOH.IbHOCTH
TOCNCAHUX (i>23) TOJIBKO HA CMATC NMOJOBOIbs. HPH pacxoaax. MCHbLIHX 1500
v'/c. B mmamasone pacxoa0s 23500-4000 ar’/c paspymmaeTes 0TMOCTKA H IIPOHCXO-
JAT MACCOBOC ABIDKCHHE HAHOCOB H PYCIOBBIE mepeopMupoBaHud. IIpH pycao-
(hOPMHPYIOIIEM pACXO0IE 30HA, HA KOTOPOH MPOHCXOIHT JBIKCHHES MCIKOTAJICU-
HOTO A1TOBHA, COCTABIACT 60% mHPHHBI pycad. TlecyaHbIe YACTHIBI KPYIHO-
CTBEO 10 | MM NEPEHOCATCA BO B3BCIICHHOM COCTOSHHHM. B roIBl ¢ BBICOKHMMH
T0J0BOAbSMH MPOHCXOIUT MACCOBBIH CPBIB OTMOCTKH, CTOK HAHOCOB PE3KO BO3-
PACTaeT. PyC10 ACCTAOIITHMHPY STCA.

Tabma 1. THIpaBIMIeCKES XAPAKTEPHCTHRH MOTOKA H KO3(pHIHeH-
THI, XaPAKTCPI Y OIIHE ¥CTOHYHBOCTE PYCI4 B paiioHe ¢. Bepxae- Karynckoro.

Pacxon 12ryOrHA, M CKOPOCTD, M/C
ERHISR MYe CPCIHSS | MAKCHMAJIBHASL | CPCIHSDL [ MAKCHMA IbHASL W K, Viu
5200 4.5 7.4 2.22 3,08 102 | 1,30 [ 0.098
3900 3.8 6,8 1,93 2,91 12,6 | 1,07 | 0,087
3300 34 0.3 1.92 2.77 135 | 1,10 | 0082
2500 3.0 3,9 1,88 2,65 153 | 1,12 | 0,074
1300 2,1 5,0 1,34 2,37 21,8 | 0,56 | 0,060
500 12 33 1.56 1.80 382 | 1.22 | 0.063

Boabwas wHpHHA pycia W manas riayOHHA CnoCOOCTBYIOT TIPH H3MCHCHHSAX
YPOBHS BOZbI O.1Y*IAHHIO THHAMHUCCKOH OCH NMOTOKA. DTO HPHBOIMT K HHTCH-
CHBHBIM MCCTHBIM FOPH30HTaIbHBIM dciopymanHsam. CpeIHHC CKOPOCTH pasMbiea
MOAMCHHBIX Ocperoe cocTaBasroT 5-11 m/roa. mpaBoOcpeKHOH Teppack! B paii-
oHc ¢. Bepxue-Karyuekoe — 10 M, MAKCHMATIBHBIH Pa3MbIB MOMKCT ZOCTUrATh 50-
100 m B rod. [Tpu 3TOM CNOMKCHHBIC FaICHHHKOM MOHMBI Pa3MbIBAKOTCH MCIICH-
HCC. UCM Nccyanbic Bepera Teppac. boTbLUHHCTBO OCTPOBOB CMCLIACTCSI BHH3 HO
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TEUCHHIO Ha 25-100 M 3a ICCATHIICTHE BCICICTBHC PAMEIBA OTOJI0BKOB B HAMBI-
Ba ¥XBOCTbCB. [1cpepacnpeacnCHUC CTOKA MCIKIY PYKABAMM B OTACIbHBIN ¥3.1aX
PA3BCTBICHHS MPOMCNOAMT NPAKTHUCCKH NMOCAC Ka)10ro nofoBoabi. CyLiuect-
BYHOT U 00.1ce noaroBpeMcHHbIC (10-40 act) TeHacHumu, Tak, Ha yuactie [lonc-
BOAKA-CpocTkH ¢ 1949 r. OTUCTIMBO BbIPAKCHO NCPCMCIUCHHC MIABHOIO TCUCHMSL
B ICBYHO HacTbh pycaa. K 1990 r. nesbiii Seper 3acch oTCTYNHI Ha 500-800 M. Y
npaBoro Ocpera Ha MCCTC MHOTOUMMCICHHBIN HCOOJIBILHX OCTPOBOB 3d 3TO BPCMs
C()OPMHPOBAIHCH A0BO.1LHO KPYITHBIC OCTPOBHBIC MacCHBb! (0-Ba Kosnyxa, Llly-
OuH, ['cace 1 ap.). B acBoM pykase, wHpHHa koToporo B 1955 r. 6bia 300-350
M, BO3HHKIH W3rHObl THHAMHMCCKOH OCH MOTOKA, ucpes3 15 NCT npeBpaTHBLINCCS
B HW3V4YHHbBL. Mcxay c. [lonceoakol u noc. Uy ACKHM MPCHMY LLCCTBCHHOC Pa3-
BHTHC HOJTYUAOT HPABbIC PYKABA. B JICBOI MOIOBHHC PYCA HACT (JOPMHPOBAHHC
OCTPOBHbIX MaccHBOB (JlanuH, BunHblli u ap.) (puc. 3). B pationc c. BepxHe-
KaryHckoro nepeMciicHie noroka B 50 — 80-c roael B KpalHuii npaBblii pykas
TIPHUBCJIO K HHTCHCHBHOMY pa3MbiBy (100-600 m 3a 30 ncr) npaBoOcpekHO# TCp-
pachl U MOHMbI, ObIAX PA3PYLICHBI HIIH NCPCHCCCHBI JCCATKH CTPOCHHHA. B KOHLC
80-x roJoB 00pa30BABLUHCCSH H3TYUHHBI ObLIH HCKYCCTBCHHO CPSIMIICHBI. CTpC-
MCHb MOTOKA MCPCMCCTH.ICH B LICHTPAIBHY O 4acTh PyCla. pa3MbIBbI Ocpera cra-
a4 3aTyxaTh. BCIcICTBHC MOCTOAHHOMO O.1y2IAHHA PyClia H Pa3MbIBOB OCpPCroB
IIHPHHA CrO B NMOMMCHHBIX DPOBKAX HA HCKOTOPBIX ¥uacTKax Jocturact 2.5-2.8
KM W NPAKTHUCCKH BC34C NpeBbiacT 1.5 k.

[TprHAMAA CPEIAHIOK BBICOTY MOIMBIBACMBIX YCTYIIOB TEppac (0T OpoB-
KH J0 JHA IJCCOBRIX 10IHH) PABHOH 23 M, MOHMBI 5 M, MOKHO OUCHHTb OOMMH
00BEeM TIOCTYIAFOMIETO B PyC10 Mateprala B 1.8-2 MmH. M B 104 (60ThIC. M C |
KM pycia); B3 HEX 0.8 MIH. M" NPHXOIATCA HA CPEIHC3CPHHCTEIC TICCKH. TIOCTY-
MAFOINHC IPH pa3MBIBE TEppac. IIpH paiMbIBE MOMMBI B pPYC.10 MONMAJAFOT Ipe-
HMYLICCTBEHHO TA1CHHHKH. B mociegane 20 16T HADAMMBAHHUC NMOMMEI NPEBEI-
IIAET MPOLECC €€ pasMeIBa: ¢ 1969 mo 1990 r. npr pasmerse 460 ra moiiv BHOBb
00pa30Banock 0k0:10 700 ra, mpryeM 00/1¢e MOI0BHHEI — HA MECTE OBIBINHYX Py -
KABOB. JTO O3HAYACT. YTO HA YHACTKS B TOJ HAKAILIHBAETCA 0K0JO 700 ThIC. M’
HAHOCOB TIO BCEH ero anmae Bam 20-30 Thic. M° Ha | kM pycaa. YacTs HAHOCOB
AT 3aHECECHHSA MPOTOK MOCTYTIACT M3 TPAHZHTHOTO CTOKA. OIHAKO 3TO HE CBHIC-
TENBCTBYCT 00 AKKYMYJIIIMH HAHOCOB H MOKET OBITh OOBACHEHO CY/KCHHEM MOS-
€a AKTHBHOIO PyCA0(OPMHPOBAHHS H KOHCOJIMAAUMCH TMOHMCHHBIX MACCHBOB
TIPH BPC3aHHH PYC.1a, BO3ACHCTBHH BbINPABHTC/bHLIX COOPYIKCHHH M MOHHIKCHUSI
YPOBHCH U3-3a pa3palOTKH KapbCPOB.

2. la vuacmre 29-15 xu pyeio COXPAHSCT NOJYFOPHBIH XapakTep. Y-
JOHBI CLUC A0CTATOMHO BCIUKU (0,4-0,8%0); COXPaHSIIOTCs TAKKC DOIBIIHE CKO-
POCTH TCUCHHUSL H KPYTTHOCTb HAHOCOB. B CCTCCTBCHHOM COCTOSIHHH (B KOHLC 50-X
TOJ0B) PYCJ0 HA 3TOM OTPC3KC ObLIO PA3BCTRACHHBIM, XOT CILUC 10 HAYAMA Bbl-
NIPABHTC/ALHBIN PA0OT MPOC.ICKHUBATACH TCHICHIMA K COOPY NMOTOKA M PAcmoJo-
FKCHHIO [JABHOMO TCUCHUSI PCKH B OTHOCHTC.1bHO NPSMOJIHHCHHOM LCHTPAIbLHOM
pykase. K cepeanuc 70-x roaoB 2TOT pykaB cocpcaotTaduBan 79% pacxoja; oa-
HOBPCMCHHO NPOHCXOIWI0 OOMCJICHHC H3BHJMCTBIX MPABO- H .1CBOOCPC/KHbBIX
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PYKABOB. 3TOT MPOLECC OBLT YCHICH BHIIPABHTEABHBIMU padoTaMu. [TOTOK ocTa-
BH.1 CHJIBHO H3OTHYTHIC PVKaBa 3a 0-BaMH Yasiuuilt v Taauukuil, Mo OAHOMY M3
KOTOPbIX MPOXOAHI (papBaTCp BMIOTh 10 KOHLA 50-X roJ0B, H NCPCMCCTHICS B
CHPAMVBIOIUHEA PYKAB, NPOM3BCAS B HCM 3HAUHTCILHBIC Pa3MbiBbi, CHPSIMICHHbIC
W31YUHHbl OTJIHYANHCH 3HAMWTCILHOM KPHUBH3HOH: OTHOWICHUC ///. 1ocTUrajio
1,9-2,0, 4 OTHOUICHHC paanuyCa KPUBU3HbI (+ ) k CTpeJc nporuda (#) — 0k010 1,

K 1995 r., 6aaroaapst BbINPABUTCILHLIM pAabOTaM, OCHOBHOM pykaB, CO-
cpcaoTouut 10 953% CToKa U CTal NpcaCTaBLITh COO0H 7 MOJOrUN H3IVUHH, pa3-
BHBAOLLIUXCS CONPsisKCHHO (Tadu, 2). OTHOUWICHUC JJIMHBL PYC1A TIO H3JIVHHHC K
wary (/L) xoaconcrcs o1 1,1 10 1.4, T.C. MHOPHC W3 HHX HANOMTCS B HAYAIbHOM
CTAIHH (JOPMHPOBAHMA, SBIAACH. HO CY LUCCTBY. CLUC HPAMOJIHHCHHBIM PYCIOM. V
xotoporo //7.<1.15 (UaioB, AiadsH u ap.. 1998). CpcaHsis iuMpHHa pycna Ha
H3ayuuHax 250-400 m. royOuHa npu pycaodopmupyrowem pacxeac 3.5-6 M.
BeiHpaBUTCTIbHBIC padOTHI B OOIBLUIHHCTBC C.IYYACB JIHLIb YCHIHITH CCTCCTBCH-
HbIC TCHACHLMH PA3BUTHA W3MyyHH. JIMWb B Hauyanc yuactka, B paronc BITIK,
ATHTCABHOC BPCMS COXPAHSIACH KPYTas H3.IYUHHA. CTCMCHb PA3BHTOCTH KOTOPOI
(//1.) x wauany 90-x rogoe mocrurna 2.9. Crpena Hporuda 3ToH H3IyUHHBI ObLIa
6oace 1 kM, paguyc kpuBH3Hbl — (.5 KM. [1paBbiit (BOrHyTeii) OGcper onupancs Ha
TCppacy. Nopa W3MY4YHHbI HPCIACTABICHA CHCTCMOH OCTPOBOB (HandoJsCC KPYVH-
Hblii — MHKHH). pa3acNCHHBIX MCIKOBOAHBIMH PYKaBamH. JI0 Hauaga cy JONOAHO-
ro OCBOCHHsI CaMbli MHOTOBOJHbIH W3 HUX 3abupan 13% pacxoza. a kpaitHuid
aeebid (MECKag mpoToka) — 5%. Beper Teppacsl B BEPITHHE H3TyYHHEL OTCTYIIA1
CO CKOPOCTBKO 5-7 M/TOA. H yke¢ B HayaTe 80-X r010B KPHBH3HA H3IYYHHBI HA-
MHOTO TPEBBICHIIA KPHTHYECKOE 3HAYeHHE. B 1984 r. MECKad mpoTOKA OTBIEKAIA
yixe 40% o0dmero pacxoad BOJBL B TO BPEMI KAK B OCHOBHOM PYCJI€ MPOXOAHJIO
TOIBKO 35%. H3IyuHHA CYIIECTBOBIA TOIBKO HMOTOMY, YTO B HEH MO Tpacce
CYAOBOTO X032 MPOBOIMIOCE AHOVITYOIeHHE. OKOHYATENBHOE €¢ CIPAM.ICHHE
MPOHBOLLIO B BBICOKOS MOI0BOIBRE 1993 T. 3TOMY CHOCOOCTBOBANM KAK MEpe-
(popMHPOBAHKA pyC/a BHIOLE IO TCYCHHIO (OJHOBPEMEHHO HMPOH3OLIIO CIIPAMIC-
HHE HIVIEHBI HA 31-29 KM), TAK H PE3KOS COKPAICHHE OOBEMOB AHOYI.IYOH-
TeIbHBIX padoT. B HCKOH mPOTOKE. ROTOPAA B TPH pas3a KOPOYE CTAPOTO pycCJa,
HICT pasMBIB JICBOro Oepera O CKOPOCTHEO 3-8 M/TOA H (JOPMHEPYETCA MO.10Tad
H3Iy9HHA.

OCHOBHbBIC H31yUYHHbI PA3BHBALOTCS NYTCM 00PA30BAHMS OCTPOBOB B HX
BCPLUMHAX. PykaBa MCKAY 3TUMH OCTPOBaMH H OCPCrOM HC3HAMUTC/IbHbI MO BOA-
HOCTH. BCC HsiThb HOBOOOPA30BAHHBLIN M3IYUHH OTIMYAKOTCS BbICOKHMH CKOpO-
CTSIMH FOPH3OHTAIbHBLIX AcopMaunii. Tak, acBbiii Ocper B BepluMHe COBXO3HOH
u31yuuHbt B 1974-1984 rr. pasMbIBAICH cO CKOpOCTbio 10 15 w/roa. OcobeHHO
BCJIMKH PasMbiBbl HA CMocHCKOH W K0310BOH M31y4MHAX, AOCTHIABLUMC B OT-
ACAbHBIC rOAbl 45-35 M. M31yuuHbL 10BOILHO ObICTPO PA3BUBAKITCS: TOJLKO 33
mOCACAHMC 10 1CT paguyChl KpUBU3HbLL H OTHOWCHMC /1, Ha Kosnosoii, CoBxo3-
Hoif W LllnaoBckoit u3nyuuHax yBCIHUUIMCH Ha 10-20% (taba. 2). B BepuumHax
HCKOTOPbIX M3JI¥UMH PYCJIO Pa3ACICHO HA MPOTOKH OCCPCAKAMM, BO3HHKLUMMH
CLUC A0 CO3AaHHs CYAOXOAHOH Tpacchl. C HHUMH CBSI3aHbI NCPCKATHI, HA KOTOPbIX
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BEIYTCA THOYTIVOHMTCIBHEIC PadOTHL PAaCcx0IBI BOOBI B CYIOXOIHBEIX NMPOTOKAX
B03.1C OCCPCAKOB NOCTCICHHO PACTYT: HanpHMEp, Ha Husk. CMOICHCKOM IICpCKa-
1¢ ¢ 1974 mo 1990 r. oHa Bo:3pocia §o.acc. Uch B 2 pasa, Ha COBXO3HOM MCPCKATe
¢ 1974 no 1984 r. yecanumnacs ¢ 42 30 58%. Occpcaki NOCTCICHHO 3aKPCn.is-
FOTCS! PACTUTC/ILHOCTBIO M MPCBPALLAOTCS B MO.10AbIC OCTPOBA.

Tadumna 2. MNMapavcTpbl H3I1VUHH KaTYHU W HX H3MCHCHMSA

pajmyc cTpena
W IYMHITY KM O KpuUBH3iLL |uporuda i, | mar 7, M | mita l, M i,
YCTRS FoM M

NojHazparme 19881998 | TR [ 1998 [ TO8Z | 1998 [ 1988 | 1998 | 1988 [ 1998
1 |Kapnepras 30,5 | 700 - 1 ddo | - [TO0TTO0 16001100 1.51 -
2 [Muckast 28,0 | 500 [1000 (1620 230 [1200(1350|3480]1550( 2,9 | 1,15
3 |CoBxozias 24,0 [ 1600 (1300 [ 400 | 300 [ 1630165011900 (2100( 1.1 | 1,27
4 [Cyouctickas 22,0 12000(2000 [ 400 | 400 [2100(2150)12400(2400( 1,1 | 1,1
5 |TTTuionckast 20,2 |1330[ 1350 300 | 300 | 1200|1200 1350|1350 1,1 [ 1,12
6 [Bepx. Kostonai | ¢ o |y Tf)?,(l; 350 % 1500 192%] 1700 % 1.1 '—]’%
7 |Kosnoast 17.2 | 750 | 500 | 540 | 650 [1250]1250]1700]2000] 1,36 1.6
8 |KaryHekas 12,4 2000|2000 750 | 750 [2750(2750(3250(3250] 1,2 | 1.2
9 |Mkommkonckag [ 8.5 |2750|2750] 600 [ 600 [2500)2500 (280012800 1.1 | 1,1

! IIpoBHOC 3HAMCHHMC MAPAMCTPOB CBHICTCIBCTBYCT 06 00pa30BaHHH HA
MCCTC OJHOH JBY X H3TYUHH.

Yoke B 1996-1997 rr. HOSBHIIMCH HPH3HAKH HCPCCTPOiIKH 00pa3zoBas-
meica cucteMsl mimyynH. [Tocne cnpmierna MHECkOH H3IyYHHEL B MOIOPE pac-
TIONIOKEHHOH HIDKE MO TeYCHHIO COBXO3HOH H3IYMHHBI MPOM3OLLIA Pa3paboTka
CHpAMILAIOIIECH NMPOTOKH, IHPHHA ROTOPOH K 1997 1. yBeawdmnace a0 150 M, a
rayOuHa — 70 -3 M. AHAMOTHMHEIE Tepe)OpMHEPOBAHHA OTMCUCHH Ha KO3moBoi
miTyqaHe. O0¢ H3IyYHHBL ¥ KOTOPBIX MPOH3OILIO OOPA3OBAHMC CHPAMILIFOIIHX
IIPOTOK, MMCIOT HAHOOIBIUYIO CTCIIEHBb PABBHTOCTH (/L PaBHO. COOTBETCTBEHHO,
1.27 m 1.6). Ha Bepxneli Ko310BOH H3IVHHHE H3-32 Da3MbIBA OEPETOB HAMCTH-
JI0Ch (JOPMHPOBAHKC ABYX HOBBIX HAIVUHH. [10-BHINMOMY, KOHICHTPALEA IOTO-
K4 H (JOPMEPOBAHAE H3TyUHH HMENIO MECTO B TOIBI C MOHIKECHHOH BOIHOCTEIO (C
1973 1. 30 xoHIA 80-X rOI0B). B MHOTOBOJHBIH NEPHOI MPOHUCXOIUT CIIPAM.ICHHE
H3IyMHH H OOpA30BAHHC PA3BETBICHHIH. IIpeneIbHBIE PaIHyChl KPHBH3HBI H3IIY -
yyH pasHBI 800-900 M, a HIKE mO TeUYCHMIO — 1500-2000 M. Koadpuument, xa-
PAKTCPHM3YIOWHH  HOTCHUMAILHYK) HHTCHCHBHOCTb PYCJOBbIX ACOpMAaLIHi,
3A¢Ch BbILC (K,=1,0), 4CM HA HPCIBLLAYLUCM YHUACTKC,

[Mepekatht yuactka (Kapbephbiii. CoBxosHbic, CmoncHckue v Kosmo-
Bbiii) NPCACTaBMSIOT COOOH CPABHHTC/IBLHO MPOTSHKCHHBIC MCIKOBOABS, B OCHOB-
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HOM, HA MPAMOIHHCHHEIX “BCTABRAX MEKIY HVIVUMHAMH H Y ocepeaxoB. Ha
MO TBCMC MOJIOBO bl TPOHCXOAMT PA3MbIB NCPCKATOB, HA CMAIAC TOJOBOAbS HX
OTMCTKH PACTYT. 3TO CBSI3aHO ¢ OCOOCHHOCTSIMM ABHUKCHHSA TANCUHOTO ASLTIOBUS
Ha Karyuu. B ncpuoa noascma M NUKA NOJIOBOAbS PACTYT YACIbHBIC PACcX0abl
BO/JbI M CKOPOCTU TCHCHMS, MPOMCXOAMT Pa3MblB rpcOHCH TCPCKAaTOB. PasmbiB
NICPCKATOB MPOUCXQAHT JMKC B HU3KHMC NOJ10BOAbH, T. K. AJUIOBHH MOABHIKCH
yaKke IpU pacxoaax 1500-1700 m*/c. Ha Ko310B0M NepekaTe, HANPUMEP, CPCAHKC
CKOPOCTH TCHCHHSI MPH PYCJIOQOPMUPYIOIICM pacxoac cocTasuttor 2,05 m/c
(MaxCHMadbHast — 3 M/C), M0.10CA CMCULICHUS HAHOCOB AQCTHracT 2/3 IUMPHHbI
pYyC.a, 4 OTMOCTKA pPas3pywacTtcs Ha 17% cro wupHHbl, [1pH MCIKCHHBIX pacxoaax
(500 .\13/c) CKOPOCTH TCUCHHS YMCHbIIAKTCH A0 .99 M/c, 4TO 3HAMHTCIBHO
MCHbIUC HepazMbiBaoWCH (1.36 n/c). B CBSI3H CO CHHIKCHHCM TPAHCTIOPTHPY k-
ICH CHOCOOHOCTH HOTOKA HA CHAJC HOJTOBOIbS HPOHMCXOIHT pC3Kas OCTAHOBKA
HAHOCOB W OOMCIICHHC HCPCKATOB. AMILTHTY JA H3MCHCHHS OTMCTOK NCPCKATOB B
TCUCHHC roga mocruract 1,5 m. Hanpunep, wa Huxk. CMOJICHCKOM NICpcKaTe B
1978 r. B HO0BOABC (pacxod 1450 m*/c) ravOHHA OT HPOCKTHOTO YPOBHS Tpe-
BBILATA 2 M. @ B aBrycte (pacxoa 600 y/c) owa yMcHbuHIach 10 0.5 m. Exc-
roIHbIC OOBCMbBI PA3MBIBA H OTIOMCHHS HAHOCOB JOCTHTatoT 100 ThIC. M u 6oace
HA KAMIOM HCPCKATC, YTO 3HAYMTCILHO 00.1bLIC OOBCMOB JTHOYTYOHTCIBHBIX
paboT (30-70 ThiC. M). T. K. IPOPCIH 3AHHMAKOT HC 60.1cC 1 5% LHPHHBI PyCra.

[la yuacmee 15-4 kv pcKa CTAHOBHTCS PABHHHHOH, VK.IOHBI YOBIBAKOT 30
0.2%0. Py¢J10 TOCTENEHHO PACIIHPACTCA BHHS O Te4eHHKO OT 400 10 600-900 M.
Ha 14,5-12 kM 0HO IpAMO.IHMHCHHOC. HEPA3BETRICHHOS. HIDKE (12-4 kM) ofpasy-
€T JBE CMC/KHBIC IOJOTHE HAIVMHHBIL, OC/OMKHCHHBIC OTMHOUHBIMH PA3BETRIIC-
HEMH. OCTPOBA PACTIONIATAIOTCS B HX BSPIIHHAX ¥ BOTHYTEIX Oeperos Ha 12 u 9
KM OT yCThi. EINEe 0JHO OAHHOYHOC pABBETBICHHC PACMONATACTCS HA HIDKHEM
KpBLIE MOCACTHEH HITyuHHBI (6 KM). PaIuyCH KpHBI3HBI W3Iy4rH 1200 1 1400
M. otHOmIEHHE /L — 1.2 1 1.1 COOTBETCTBEHHO.

31eCh HAYMHACTCS 00BCTHHCHHAA OMBCKO-KATYHCKAS MOHMA, TTPOPE3aH-
Hasg npotokoH Crapas KaryHb. HApaBICHHE TCUCHMI B KOTOPOH MOIEPESMEHHO
TIPOMCXOJHMT B CTOPOHY OJHOH H3 PEK B 3UBHCHMOCTH OT COOTHOILICHHS YPOBHCH
BOJHI B 000UX peKaX. DTa MPOTOKA (PHKCHPYET OJHO I3 HAHOOJeE JPEBHHX IO-
JokeHuH y31a camaHus bun n Karven. Pan nonepeuHsIX 10KkOHH Ha 0-Be CeH-
HOM CBHJCTCIbCTBYHOT 0 HOCTCMICHHOM CMCIUCHHU CTPCIKH V314 CIHSIHHS BHU3
TIO TCUCHHIO.

YANMUHCHHC YCTLCBOMO YUACTKA PCKH SIBHIOCH NPHUMHOH ¥MCHLILCHUSI
YIJIOHOB W H3MCHCHH:A (DOPMbI TPAHCMOPTA MCCHUAHOINO MATCPHAla, KOTOPbIH M3
B3BCLICHHOTQ CTAHOBUTCH PYC.1000pa3VIOMMM. ECIH HCMOCPCACTBCHHO BbILIC
YUACTKA NP CPCAHCM TUAMCTPC JOHHBIN HAHOCOB 18-20 MM 10/ NCCUAHBIX
dpakupii B HuX coctaBmict 15-16%. 10 B palione ¢. KATYHCKOro U HMkC J0J1
TCCKOB B PYCJIOBOM A110BUM A0CTHracT 80%. B cOCTABC MCCUAHOTO ANIHOBMSL
npcobnatarT yactiub 0,1-0,5 MM, K 3ToMy 106aBSICTCH BJAMSIHUC MOANOPA CO
CTOpOHL! Buu. B pe3vibTaTe B CCTCCTBCHHOM COCTOMHHH YUACTOK OTJIMYAJICH
$01bLUIHM KOMHYCCTBOM MNCPCKATOB CO CIMKHBIM PCKUMOM. Cpeanss riyOuua

144



PYCIa ImpH pycroopMHPYIOIIEM Pacxode paBHa 3,5-4.5 M. B MexeHp I IyOHHBI
HA OCpckatax manaoT 10 0,6-0.7 M. AMIIHTYJA OTMCTOK B CHCTCMC ILICC-
IICPCKAT COCTABJBICT 2.5-3 M.

PasmbiBbl Gcperos Jokanbhbl (0-B CcHHOM Ha 6-7 kM M acBbli Gcper
HHIKC NPOTOKH Tanuua). M. XOTH HUX CKOpocTb 8-12 M/roa, MONOIKCHHC PyCaa B
IUIAHC OCTACTCS! HCH3MCHHBIM, T. K. MOMTH MOJ0BUHA Ocperopoit auuuu (11 u3 24
KM) 3a1UHLICHA JAMOAMH H COOPYIKCHHSIMH.

B ccTccTBCHHOM COCTOSIHMM B PYC.IC CYLUCCTBOBA1a CHCTCMA NOOOUHCH,
pacnofaraBLUMNCS B LIAXMATHOM nopsiake. MccTaMu oHU 3aHKHManu 6o.1cc 1mo1o-
BHHbI LUMPHHbL MCIKCHHOTO pyc.1a. HekoTopbic MoGoUHH , HANPUMCP, ¥ BOTHY ThIX
6cperoB M3MyUHH. ObIIH OTHOCHTC.IBHO CTAOHJBHBIMH, APYFHC CMCLUAIHCE CO
CKOpocThIO 10 200 m/roa. [ToBoUHH ObLTH 3AKPCIUICHB COOPYKCHHAMH. YTO CIO-
cOOCTBOBAJIO MX 3apACTAHHIO H KOHCO.IMJALHH. OOpPAa30BAHHIO KPYMHBIX OCTpO-
BOB. Bo BTOpo# no.10BHHC Y0-X ro30B BOIHHK.TH OCTPOBA B BCPLUWHAN H3IYUHH Y
c. ikonHnkoBo W ¢. KaryHckoro. PykaBa MCKay 3THMH OCTPOBAMH H Ocpcrom
MAa.TOBOHBI, B MCKCHb NCPCCHIXAFOT. MHTCHCHBHO 3apacTarT noGouHH ¥ 3axoJa
B npotoky Crapas Katyub, no nceoMy dcpery Bbiluc Hedyrebassl 1 ap. OcTpos B
HHHCM KPBIIC H3TYUHHBI ¥ C. MKOHHHKOBO BO3HHK HA MCCTC occpcaka B 1974 1.
(k Hayany 1990-x roaos cro AnHHA cocTaBIsia 600 M, umpwua — 150, BeicoTa —
4.2 M HAT MCHKCHHBIM YDOBHCM). C()OPMHPOBAB OJHHOUHOC PA3BCTB.ICHHC! Ipa-
BbIH (CYIONOIHBIH) pykaB UMCCT WHPHHY 400 M, ACBbIH. MO KoTOpOMY oOccnc-
YHBAETCA MOAX0] K NPHYATAM XJISOONPHEMHOTO IYHKTA, — 0K0.10 300 M. 3axpen-
JICHHE NOOOYHEH H OCEPEIKOB CTAOHIHHPOBAIO IOJNOKCHAS JHHAMHYCCKOH OCH
MOTOKA.

B mpeaerax y49acTka HAXOIHTCA HECKOIBKO mepekaroB — Yagysm. Ka-
TyHCKHil, MKOHHMKOBCKHH. ABHHOBCKHH. B €CTSCTBCHHOM COCTOAHHH OHH OBLIH
CBA3aHBI ¢ MOOOYHAMHE K ocepeakami. ITocne 1985 1. m3-3a pa3padoTki KapsepoB
YassgpH MEPEKATHI MEPECTANH CYIIECCTBOBATH. BepxHuM Yasumii meperar Temepb
MPEBPATHACA B KPYTVIO H3BHIMHY JHHAMHYCCKOH OCH IMOTOKA MEKIY MACCHB-
HBIMH IMOOOYHAMH, TPAHC(POPMHPYIOMIYHCA B H3IVIHHY IO MEPE PA3MEIBA IEBO-
ro Oepera. Pexam KaTyHCKOTO mEpekaTa TAKKE CHUIBHO 3ATYIICBAH BJIHAHHEM
KApbEPOB. AKTHBHOCTD ABIUKCHHSI HAHOCOB 3I¢Ch HE CTOJ1b BBICOKA, KAK Ha HMEpe-
KATAX BBIIIE IO TEYCHHIO, TAK KAK C POCTOM YPOBHECH BO3PACTACT INHPHHA PYCIA;
KPOMC TOrO, CKa3bIBACTCS BJMSMHHC noanopa co cropoHbl Buu. HauGoasluce
CTCCNCHHE NOTOKA NOBOUNsIMH HaB:1H0,1aCTCA NPH pacxoaax A0 1000 m¥/c, satem
TIPOMCXOAHNT PC3KOC, B 2-3 pasa, YBCAHHCHHC IWWHPHHbI PYC.1a H CHHIKCHHC CKOPO-
CTCH TCUCHH:. AKTHBMbIH PA3MbIB HMCCT MCCTO TOJILKO MPH MAKCHMAJbMBIX Pac-
xoaax (Gonce 4000 M*/c). 1, B ¥:3K0H N0.10CC PyC.a ,- B BLICOKY IO MCHCHB,

WKOHNHKOBCKHI H ABHHOBCKHi{ NCPCKATbI, THIHUHbIC A1 PABHHHHBIX
PCK C NCCHANbIM AEOBHCM, HAXOMMTCS B OMNOYHOM PA3BCTBICHHU, PACIIONara-
SiCh B Cr0 Ha4a1c U B koHUC. OOMCACHHC MCPCKATOB MPOHCXOAUT B NCPHO. MOJ0-
BO/Ibsl, 4 OCHOBHLIC AC(OPMALHM CBSI3ANbI C MCPCMCLUCMUCM KPY MHbLIX NOOOMHCH
YCPC3 ¥3C.1 PA3BCTBICHHS.
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Yuacmox 4-0 km npeactaBmsicT codol AcabTy KaTyvHH, COCTOSILYVEO M3
TPCX PYKABOB, Pa3ACACHHbIX LCNOUKo# ocTpoBoB (OAMHUOBCKHX). JlcabTa CHb-
HO BbITSIHYTA BHHM3 MO TCUCHHIO; (popMa cC acHMMCTPHUHAA. COBPCMCHHbIH 00-
JMK ACALTbI CI0MACSH K kOHLY 50-X roa0B. [1paBbiii cC pykaB, pacrofaratoLHii-
Csl MCIKIY YXBOCTLCM 0-Ba CCHHOPO H BCPXHHUM W3 OAMHUOBCKUX OCTPOBOB, KO-
poTkHit (2,6 kM), B 30-70-¢ roabl OH ObL1 OCHOBHbIM B ACALTC Buu u KaTyHu u
A0 1979 r. 3acchb mpoxoaun cyaosoit xoa. [amna 0-Ba OAUHLOBCKONO OKOAO 2
KM, lWHpHHa 250-400 M. OCTaabHbIC OCTPOBA HMCIOT AMHHY 600-800 M, UHPHHY
100-200 M. B koHLC 70-X roa0B Obl1 HCKYCCTBCHHO pa3pad0TaH CPCAHMIE pyYKaB,
BOIHOCTb KkoTOporo ¢ 1974 mo 1990 r. Bospocaa ¢ 15 10 44-85% B 3aBHCHMOCTH
OT YPOBHS BOAbl. [IMHHA LICHTPANBHOrO PYKAaBa ACALTHI — OKOI0 3 KM. LIHPHHA
H3MCHSCTC OT 550 M B Hauanc 10 350 M B YCTBC, KOTOPOC PACHOIAraCTCs MCHKIY
YXBOCTbCM 0-Ba OXHHUOBCKOro W 0ro.1oBkoM 0-Ba Huwx. OauHuosckuii. Jlcsblii
PYKaB MPOXOIHT MCKITY OCperom Teppackl W 0-BoM Hux. OIHHUOBCKHI, cro
ATuHa 1300 M, cpeahsis wwuuprHa okono 300 M. 3ax0a B pykaB HaCTHHHO TCPC-
KPBIT 3aMO0ii. OOMCICHHIO Cro CriocODCTBYKOT OTBAbI MPYHTA MPH 3CMIICUCpIIa-
HHH, CKJIATHPYCMBIC K 0rojioBky 0-8a Huxx. Ogunuockoro. C pa3paboTko# ucH-
TPaNbHOTO PYKaBa HAYATOCh OTMHPAHHC JICBOTO H HPABONO pyKapoB. BoaHoCTb
JCBOTO, OTBJCKABILCTO B Haua1c 70-x roaos 10 42% obuicro pacxoaa, cchvac He
npeebiwact 10-25%. B npaBoM pyKasc NpoxoauT oT 32% B nonosoape 10 5% B
MCHKCHb. JI19 CPCAHCro pyKaBa XapaKTCPHbl W CaMbIC BBICOKHC CKOPOCTH TCHC-
HHS, docturaromue 0.8-1.1 M/c. B mpaBoM pyKaBe OHH 3HAMHTCIBPHO MCHBINE —
0.4-1.02 m/c, B 26BOM COCTABIAOT 0.56-1.08 M/C, YBETHUMBAACE ¢ POCTOM YPOB-
HCH.

I'nmaBHBIC (JAKTOPHL OMNpEICTAOMHE MOP(HONOTHIO ICIBTHI — NEPHOIH-
YECKHMH NOANOp ¢O CTOPOHBI BHH H BBICOKHIT CTOK HAHOCOB peKH. [Toamop BBI3HI-
BACT OTIIOHCHHE NMOTOKA KaTyHH B JI¢BYHO H4ACTh PYCIA, COACHCTBYET PA3BHTHIO
JEBOTO PYKABA H Y IMHCHHIO ACTBTEL. Y TIMHCHHE 1€.1bTHl KATyHH B HAampasie-
HEH OCH TOTHHEL O0H MPONCXOANNO MYTEM CMEHICHHS CTPEIKHS NMOTOKA BHH3 TI0
teueHH0. B koHne XIX eka camwinre buu ¢ KaryHpro OBUIO BBIIE COBPEMCHHOMH
CTPENKH, €r0 CJICABI B3ANCHATICHE B BHIC 10/KOHHBI, NEPECEKAFOIIECH HIDKHIOK
4yacTh 0-Ba Cennoro. B 30-¢ romsl Hawa1 (JOPMHPOBATECA PYKAB CJCBA OT 0-Ba
OAMHUOBCKOTO: B 3TOT NEPHOA BCA JIEBAA YACTH PYCIA CIIE OBUIA 3AHATA OTME-
asamu. K koHuy 40-X roaoB AaMHa ACIbThl docturia 2.5 kM. B 50-¢ roabl oHa
YAIHHATACh Mo 250 M B rod. K 1955 r. acabra BbITsiHYIach clue Ha 1.5 kM, mpu-
HB COBPCMCHHbIC OUCPTAHMSI, 4 KPaHHHI JICBbLIH PYKAB CTAJ1 KOHKYPHPOBATb MO
BOJHOCTH C MpaBbiM (BJ01b CTPCIKH) CYIONOAHbIM pykaBoM. [lpcobaazanmc
TIOAMOPHLIX YCIOBUH, XAPAKTCPHOC 1Sl MHOTOBOAHOIO MCPHOAA, TIPOA0DKABILIC-
rocst ¢ 1911 r. 30 xoHua 60-X ro08, H 0COOCHHO B 40 — (60-¢ roast, ObL10 Oaro-
TIPHATHO 150 PA3BHTH: 1CBOIO PYKABA H YA IMHCHHSI ACIbThI BHH3 1O TCUCHHEO.

[MIpaBAMYCCKHC XAPAKTCPHCTHKH MOTOKA H COCTAB HAHOCOB B YCThC
KaryHu TakoBbl, YTO FAJCUHHKH 31CCh HCMOIABHIKHBI BO BCC (Dasbl PCiKHMA, HO
AKTHBHO OCYLUCCTBILICTCSt TPAHCMOPT MCCKOB CO CPCAHMM JHAMCTpOM 10 0,65-
0,7 yvim. [oa0BOH 00w 00BCM MOCTYMAKOLLCTO B PYC.10 MPH Pa3MbiBC MOHMbI
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MATEPHANA HA CY10XOJHOM YUACTKE PEKH (29-0 KM) OLEHHBAESTCA B | MIH. M. H3
KOTOPBIX 88 THIC. M’ MOCTYIAET ¢ TIECHAHOMH Teppachl Ha MHCKo# mwimyvuune. 43%
BCETO MATEPHaa COCTABIACT IpaBHH H TaIbka, 27% — CpeqHEICPHUCTHIE NIECKHU,
no 10% NpHNOIMUTCA HA KPYIHOBCPHHCTHIC MECKH H CYTIIHHOK. J0.I1 MEIKO3ep-
HHCTBIX IECKOB 0K0JIO0 9%. B TO ke BpeMdA BCE PYCIO H OCHOBAHHA OCTPOBOB
TOACTHJIAKOTCA TaIbKOH Ha IIyOHHE IHA ILIECOBBIN JIOINHH. BRIHOC mec4aHOro
MATEPHAIA H3 ILIECOBBIX JIOIIHH B NOJIOBOIb¢ HNPHBOIUT K OOPA30BAHHIO B PYC.IE
0OIBIIHX NIOIAICH. 3aHATBIX TAICYHHKAMH. B 0€CroamopHOM pekHME B CY.10-
NOJHOM PYKABE MOTYT IIPHNOIMTb B JBIJKCHHE YACTHIBI HE KpymHEE 6,9 MM, a
NEPEMEIIATECA H BBIHOCHTBCA — 3.7 MM. [IpH moanope mepeMEImEAiOTCA YaCTHIIBL
HC KpynHce 2.5 myv, a 0o.ce kpynHbic ocaxatorcs. [Toarosy B OCCnoanopHbix
YC/OBHIX BO3PACTAKOT MIOLUAAW PYCNA, CIOKCHHBLIC rAJIbKOH, a olas Kpyn-
HOCTb JOHHbIX HAHOCOB YBC/HUHBACTCSI; BO3PACTACT HCPABHOMCDHOCTb pacnpc-
ACJICHHST HAHOCOB M0 NIHPHUHC PVC.IA, HUCTKO (bl’IKCHp_YCTCSI CTPCKHCBAS 30HA, rac
00HAKAOTCS raJCYHHUKH, H ﬂCpH(bCpH‘lCCKHC THXOBOAHBLIC Y4dCTKH, rac ncpc-
MCLLAKOTCS MCIKO- H CPCAHC3CPHHCTBIC MCCKH. [1pH MOanopc CTPCHKHCBAS 30HA
HC BbIPAKCHA, FAJACHHHKH NCPCKPLIBAKITCS KPYNHO3CPHHCTBIMH NCCKAMH, Kpyn-
HOCTb JOHHOI'0 MATCPHA.IA Y MCHbIIACTCSI,

Bo BPCMSI NONOBOAbLS NPAKTHUCCKH NOBCCMCCTHO B ACNLTOBbLIX PYKABAX
KEIT)'HH NPOHCXOANUT MNOBLILLICHHC OTMCTOK THA, AKK)”.\I)’J’I)ILlH?I HAHOCOB HADM0-
JACTCsl NPH Pacx0aax, NpCBbiuaroLmx 2000 wie. C ¥BC.IHUCHHCM PACX010B BC-
THYHHA aKKYMYJLILIHH BO3PacTacT (pHC. 4).

Puc. 4. BanaHc HAHOCOB Ha MPHYCTBCBOM YuacTke KaTyHH NpH COOTHO-
MIEHHH pacxoA0B buw u Katyuu - 1 -3:1, 2— 2:1, 3 I1:1.

Tak, B 1984 romy BO BpeMsS MPOXOIKICHHA HIOHLCKOTO IMHKA 376Ch OT-

J0KKI0CH G0ee 700 ThIC. M’ TIECKOB, H3 KOTOPBIX MOYTH TOJOBHHA TMPHXOIH-
JaCh HA MOCTYTHBIIHE B PYCO TNPH Pa3MbIBE OSPEroB B MPEICNAX CY¥I0XOIHOTO
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y4acTka Karyau. Poct otMeTok dHa coctaBHI 0,5-1 M. TIpH pacxomax BOIEL Me-
HCC 2000 M’/c oTMcuancsi pasMmbiB JHA. B pesyasTate k KOHLY Toja pycno B
ACABLTC MOBbLICH10CH Ha 30-60 cM. HanOoabiucH yacibHOMH BCAHMHHON aKKyMY-
JALHH B BbICOKOC H MPOI0/DKUTC/ILHOC M10.10BOALC OTJHUACTCS MPaBbiii pyKaB —
0.6 M’/\", CTObKO HKC OTArACTCS B CY TONO,THOM PYKABC; B JICBOM PYKABC AKKY-
MYJBILHA COCTABIACT MCHee 0.3 M*/M". B HH3KOC MO10BOABE MOCICIRMIT C1a00
PA3MBIBACTCS, HO B CYJ1ONOAHOM H MPABOM MPOUCXOAMT HCOOAbLast (10-30 ¢cm)
axkyMysiuust (Hukuthea, 1987). HanGoablumil pasMbiB JHA B MCIKCHb OTMCHA-
CTCSL MPH MPHMCPHO PABHBIX pacxoJax Bobl Buu u Katyuu. [py npeBbilCHUH
pacx010B buu Haa pacxoaamu KaTyvHH Cro BCIMUMHA YMCHBIUACTCS, 4 MPH COOT-
HOIUCHHH pacxoa0B bun u KaTyhu 3:1 pa3MbIB HC HPOUCXOIMT (pHc. 4).

Pycio B vcTbe KaTyHH SIBISCTCSL HCYCTOHUMBBIM: KO3(D(HUHMCHT CTa-
6unbrocTH H.M. Makkaseesa (X,) paecH 2.7. KOI()(HULHCHT HHTCHCHBHOCTH pY-
cnoBbix acdopmaunit (K,) — 2.3-2.6, kKO3 (PHUHCHT CTAOK.IBHOCTH a-LTFOBHSA (/)
— 0.7-0.9, uro npuOAMKACTCH K HPCIACAbHbBIM 3HAYCHHSIM 1S IHPOKOMOHMCH-
HBIX IICCUYAHBIX PYCCI. DTO HPOABIACTCH B AKTHBHOM HCPCMCILCHHH NOOOYHCH CO
ckopocTsMH 150-200 mM/roa, Oy KIAHHH IHHAMHUCCKON OCH HOTOKA, OTTOpPIKC-
HHH HOOOYHCH W 00pa30BaHHH occpcIKkOB. PasvbiBbl OCPCrOB HCBCAMKH: JICBbIH
TIOYTH HA BCCM HPOTSKCHHH 3AKPCHJICH HO.TY 3AHPYAAMH H OCTOHHBIMH M.THTAMH.
npaBbIi Ocper. 00pa30BaHHbIH OCTPOBAMH. 3ALUMLICH OT pa3MbiBa OTBANAMH ra-
JCYHOTO H HCCYAHOTO TPy HTa.

B acnetc KaryHH pacHOIOKCHO HCCKOMBKO mnepckatos  (YcTb-
Karyucknii. Bepx. OanHuoBekud, OaMHUOBCKHA, YeTb-BHACKHH). HOZACPKAHHC
TAPAHTHPOBAHHBIX IyOMH HA KOTOPHIX TPeOYeT 3HAYHTENBHEIX IO OOBESMAM
(100-400 TEIC. M B TOX) THOYTTYOHTEBHBIX padoT. Hanbonee COKHbIM ABIACT-
¢ Yerb-KaryHCKHMH Nepekar, pacnoIOKCHHBIH HA BBIXOJES CPETHETO PYKABA
ACTBTHL MEXKIY 0-BaMH OaurnoBckumM H Hmwx. OaunHmorckuM. B mepuox moamo-
pa 3JeCh HAa TPAHHIIC MOTOKOB. IA€ OTHOCHTEIBHO OBICTPO TEKYVINHE BOIHI Bum
CONMPHKACAOTCA ¢ 00166 MCUICHHBIMH KATVHCKHMH, (JOPMHPYIOTCA MOOOYHH,
CMELLAOILHECA BAOIb 0-Ba OIHHIOBCKOTO CO CKOPOCTAMY 10 250 a/roa. Haxsu-
Ta4Ch HA YCThE CPETHETO PYKABA, OHH BBIBBIBAIOT YMEHBIICHHE INIyOHH HA IEpe-
KaTe B MeKeHb 70 0.5-0,7 M. OOMENCHUIO NIEPEKATa CIOCOOCTBYET OTTOK BOIBI B
JeBHH pykaB denpTHL. Ha Yere-BHiiCkOM mepekare, pacmoNOKEHHOM B YCTbE
Bum. 1HOYTIYOACHHE IPOBOIHTCS PEXKE U B HEOOIBIIHX 00BEMAX. T. K. HA CHAAC
TIONIOBOAbSL M B MCHKCHb, KOPAa OH MOHAJACT B NMOANOP, busi MCPCHOCHT cpaBHu-
TC/IbHO MAJI0 HAHOCOB,

CpaBHHTCBHO LAYVOOKOC Pyc10 OOH HIKC YCThs P. BUH MCKAY IpaBbiM
Beperov H OIHHUOBCKHMH OCTPOBAMH 0C103kHCHO Bepx. OauHIoBckuM Hepeka-
TOM, KOTOPbIH HANOAMTCH MCHKA¥ YCTbSIMH NPABONO W CPCAHCIO CY10XOIHOIO
pvkaBoB AcabThl KaTyHu. OTI05KCHUC HAHOCOB Ha NCPCKATC M Cro o0MC.ICHMC
MIPOMCXOAUT B MCHKCHb KAaK C/ACACTBHC MOINOPa CO CTOPOHbI CPCAHCTO PYKaBa,
MPHUCM OCHOBHBIM HCTOUMHHKOM HAHOCOB SIBSICTCS NPABbIH PYKAB,
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BolacHeTBHE KAPHCPOB H BLHIPABHTC.IBNBIX COOPYACIHI A PYC.I0

Kapbepubie paspabOTKH CTPOHTEIBHBIX MATCPHATOB MPHBEIH K TPAHC-
({opMarpM npoaONBPHOrO NMpo(dHIg Ha CYIOXOTHOM YUACTKE HIKHEH Katyem,
BEIDABHBIICH B NOCAAKE YPOBHEH, CpaBHEHHE MPOIO.IBHEIX MpoduneH (puc. 5)
1984 u 1990 rr., MOJYyYMCHHBIX NPH PacX0JaxX BOJBIL, ONH3KHX K pycrodopmu-
pyiomemy (304 cu, O=1370M"/c u 307cx. O=1360 m*/c no r. m. CPOCTKH), TIOKA-
3BIBACT. UTO YpoBHH moHH3HIHCh HIke BITIK B cpeanem Ha 0,6 M, Hamboiee
SHAYHTENBHO — Ha (CMoneHCkux mepekarax (18-22 mv) — 1-1.2 m. Hiwke o-Ba
JIOTeHBKOTO, BIIOTH 0 YCTBA PEKH, MOCATKA CocTaBaaeT 20-30 cM. B MeikeH-
HBIH NepHoa MpH ypoBHAX 160-170 ¢M mo 1. m. CpoCTKH BEIHIINA MOCATKH CY-
mccTBCHHO Ooabwue. Ha CymoacHckux nepekarax oHa npesbiiact 1,8 M, Bbimuc
noc. Jlccuoro (20-29 xm) — 1-1,3 M, Huke Kosznosoro nepekara (17 KM) YMCHb-
wacrest 10 0,6-0,9 v, CHHKCHHMC YPOBHCH MPONOAM/IO IOCTATOMHO ObICTPO:
TOIbKO 3a 1989 r. Ha yuacTkax BITIK-JIecHOC M JICCHOC-YCTLC PCKH OHH CHH3H-
JUCh HA 23 1 16 cm.
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Puc. 5. [poaonbHbc NPOQHIH BOIHON MOBCPXHOCTH HA CYA0XOIHOM
YUaCTKC HHKHCH KaryHu: ! — noaosodee 1984 2., 2 — mexcens 1981 2., 3 — nonosodse
1990 2., 4 mexcerrs 1990 2.

PaszpaboTkoii kapbepa Ha YasubHX MEperaTax H NOCHCI0OBABIIECH 3pO3H-
€l BBIILE MO TCUCHHIO 0OBACHACTCA CMEIICHUE NMEPEruda Mpo0NbHOIO NMPoQH A
3a 9 net (1981-1990) Ha 11 kM BBEpX O peKe. B €CTECTBEHHBIX YCIOBHAX TOUKA
neperuda COOTBETCTBOBLTA CMEHE MOIYTOPHOTO pyc.Ia paBHUHHLIM, [lepemerne-
HHIO NIEPEI0MA IIPOIOILHOTO MPOQHIA CIOCOOCTBOBATH €KETOIHBIE JHOYI.TYOU-
TEIBHBIC PabOTHI Ha PACTIONIONEHHOM BhIIe kKapbepa KosaoBom mepexare. Kaps-
€PHBIE BLIDAOOTKH IIPHBC.TH K CHIDKCHHMIO YKIOHOB HA OBIBINHX YadubHX ICpeka-
Tax ¢ 0,21-0,68%. 10 0,13%0. B pe3y.IpTaTe TPCXKPATHOTO MPUPALICHHA I Ty OHHEI
U IJIOIIATH TMOTIEPEYHOTO CCUCHHA TO.ThKO 3a nepuox 1981-1984 rr. yposau Ka-
TYHH B CTBOPE MOHTOHHOTO MOCTA (12 kM) CHU3WIHCHL Ha 30 CM. 4 ¥ BEPXHETO
Kpad Kapkepa (14,5 M) — Ha 60 oM. JI14 y4acTka C KADLCPAMH XAPAKTCPHO
¥ MCHBIICHUC CKOPOCTCH TCHCHHSI (NTPH PyC10OPMHPYIOLICM PACcXoc) € 2 M/c
BBIILC HCrO A0 1.3 M/C B HHIKHCH 4acTH,

BpINpaBHTCIILHBLIC H AHOYIIYOMTCIbHBIC PAOOThI HA MOCAIKY YPOBHCH
OKA3BIBAKOT MCHBILCC BO3JICHCTBHC, HO OHM B SHAUMHTCILHOH MCPC ONPCIC/LUOT
Mop(onoruro pycna. B yactHocTH, Ha 14 JeT ObL10 3aaepikaHo crpavicHue Hu-

149



CKOH H3Iy4HHBL, TA¢ OBLI0 AP(PEKTHBHCE MO TICP/KHBATE CYIOBOH X0O4 B H30THY-
TOM MPAaBOM PYKABC, YCM B CIPAM.IstOWICH MHCKOM NPOTOKC, T.K. YK/IOHbI B HCM
ObLI HAMHOrO McHbue (0,42 npotuB €.72%o, COOTBCTCTBCHHO), 3HAMMTCIILHO
MCHBIUHMH ObLTH CKOPOCTH TCUCHH. OOBCMbI 3CMICHCPNAHHS B HCM JOXOMJIH
A0 200 ThiC. M B roA. TakKe 181 ¥ MCHBILUCHHS OTTOKA BObl B MHCKY 1O IPOTOKY
B 1979-1982 rr. oHa NCpeKpbIBalach AAMOOM, 4 BIOCACACTBUH B CC HCTOKH YKNa-
AbIBAIUCH OTBAJIbI FPYHTA. [ToCaC CCTCCTBCHHOMO CNPSIMJICHHS M3Jy4HHbI B MH-
CKOMH NMPOTOKC BO3HHK “TPAMIUIMH~ CO CKOPOCTbIO TCUCHHA 10 3.5 M/C, Tak uToO
AQKC MyCTYHO 0apsky BBCPX MO TCUCHHIO MPHNOIWIOCH BCCTH ABYM#A TCILIOXOAA-
MU,

HHKC MO TCUCHHIO MPOBOAM.TOCH NMCPCKPBITHC HCTOKOB DOKOBBIX Py Ka-
BOB. B OTAC/BHbBIX MCCTAX OCYLUCCTBIISLIOCH CTCCHCHHC pyciia moaysanpyamu. K
1984 r. mouyTH Ha BCCM MPOTSHKCHHM (001CC 25 KM) IMIABHOC TCUCHHC pacnoJio-
YKHIOCh B HAMDOJICC CIPAM.ICHHON cHcTeMe pykasos. Ha yuacTke 25-14 km pyc-
J0 W3 MHOTOPYKABHOTO NMPCBPAaTHIOCE B MCaHApHpyrowce. K 1995 r. w3oruyThiC
HOKOBBIC PyKaBa ObLIH MOKHHYTHI OTOKOM. B TOM YHCIIC TC, KOTOPbBIC HC OBLIH
TICPCKPBITHI JAMOAMH, YTO ABJIACTCS CJICACTBHCM MOCAIKH Y POBHCH.

B HCKYCCTBCHHO OTHJICHCHHBIX OT OCHOBHOIO pyclia pyKaBax B IOJIOBO-
AbC OCaXKIACTCA OOMBLIOC KOJTHUCCTBO MCCYAHOTO MATCPHAna. OHH OBICTPO 3au-
JUBAKOTCA W OTMHPAKOT. 3a 15-20 ICT MHOMHC H3 HHX CTATH CHAYaNa CyXHMH
PYC.JIaMH C TOJIbIM TANCHHBIM THOM, @ 3aTCM MPCBPATHIMCh B 3aPOCLUHC NYTaMH H
KyCTADHHKAMH. 4 MECTAMH H HH3KOPOCIBIMH TOIIOJCBO-HBOBBIMH JICCAMH CTA-
PHUHBIC MOHMKCHHA. TaK. MOIIHOCTB NMECHAHBIX OTJIOKCHHI B OBIBIICM DYKABEC
3a 0-BOM YagdabHM B 2.5 KM OT COBPEMEHHOrO pyciaa cocraBaser 0,.5-0,7 u. Tlne-
COBBIC JIOIIMHBI IPEBPATHIMCH 31¢Ch B 03€pa IYOHHOH 3-5 M, OKPYIKCHHBIE TTy-
TAMH H TPOCTHHKOBBIMH 3dpOCTIMH. B HACTOMMEE BpeMd HCHUSTH TATOTEFOIIHEE K
NIpaBOOCPEKHON TEppace pykaBa HIDKS NOC. JIECHOTO, I¢BOOCPE/KHBIE B pAHOHE
CyoaeHckHX nepekaroB. IIporoxa Tatwma. mpaBei pykaB MHCKOH H3ITyUMHEL
TIPABOOCPEKHBIC PYKABA HIKE . MIKOHHHKOBO NPEBPATHINCh B ITHHHBIC H3BH-
JHCTBHIE 3aTOHBL PACHAIAFOIIRCCA B MEKCHD HA OTACIBHBIC TIICCHL.

[MMwuprHa pycIa 3a CYET OTMHPAHHA OOKOBBIX PYKABOB CYMICCTBECHHO
YMEHBIIMIACH (PHC. 6). YTO YCHTWIO KOHUECHTPALMIO CTOKA H CTHMYJIHPOBAIO
Pa3MBIB PyC/ld OCHOBHOTO PYKABA, JTO MO3BOTIIO VBEIHMYHTH CYAOXOIHYHO ITIy-
Ouny Ha 0,5-0,7 v. Ecau B ccpeande 50-X ro 0B riyOHHbLI Ha NCPCKATAX COCTaB-
Jsau 50-90 cM, To B 1979r. rapanTHpoBastach rayOuua 120 cm, a B 1984 r. — 135
CM.

Huke Kosnosoro nepekara (13-0 kv) BhMPABUTC/ALHLIC PAdOThI MO3BO-
JAMJIH HC TO.IbKO CTAOM/IH3HPOBATh PYCI0. HO H 3AKPCMHThb MOJ0ACHUC CTPCHKHS
notoka. B HacToswee BpeMst OH 3aHHMACT NPUMCPHO TO HKC MOJIOIKCHHUE, 4TO U 20
AcT Hasaa. [pu 3TOM CYLICCTBCHHO M3MCHHJIOCH COCTOSIHMC PYKABOB B JICJ/BTO-
BOM Pa3BCTB.ICHMM: B 2-3 pa3a BO3pOCIa BOIHOCTb CPCAHCTO pykaBa, KOTOPbLH
CTa/1 OCHOBHbIM, 3HAYHTC/ILHO YMCHBILUMJACK 0/ CTOKA B JICBOM H MPaBOM pY-
KaBAX, MPHUCM MPAaBblil pykaB CHIILHO 00MCIC.
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Puc. 6. U3vcHCHUS miupHHbL pycia p. KaTvHU B pesyasTaTe MpoBeac-
HHSA BLIMPaBHTEABHBIN PadoT. IlupHHa pycaa: 1 — do wauaia cydoxodnoeo ocsoenis,
2—-n51986 ..

JlagTma@TEI HOHMBI H HX AHTPOHOTCHHASI TPAHCPopMALa

Mopdonormsa nojivel KaTyHn. 332 HCKIFOYSHHEM YYACTKA HHKE YCTBA P.
KameHKH. J0CTaTOUHO NPOCTa H 0HOQ0pasHa, OHa NMpeacTaBIAeT Co00H paBHHU-
HY, PACWICHEHHYEO Ma/IbIMH PEKAMH H I'YCTOH CETBIO CTAPHUHBIX NOHIDKCHHH Ha
OTACJBHBIC MACCHBBL. YKIOH THa JO.TMHBI (0,6%0) OJH30K K CPEIHEMY VKIOHY
pyvcia. OTIHUHTEILHBIE USPTHI peabe(ia — “OCTPOBHOM” TEHE3UC IOIOMHTEIIb-
HBIX 2IEMCHTOB H HEUCTKO BHIDAKEHHAA CTYNEHUIATOCTh. Ha mokive BeIICTAIOTCA
YETBIPE CTYNEHH. PA3IMUAIONIHECA MO BBICOTE H COCTABY OT.JIOMKEHHH. M oOmImp-
HOC NPHTEPPACHOE MOHIDKCHHE MEKTy p. Kamenko# u moc. Kpacusni Sp, omy-
IMEHHOE Ha 2-4 M OTHOCHTC.IbHO LICHTPAIBHOH MOMMBL UETKHX IDAHHIl MCIKIY
CTYICHSIMM HET.

ITpupycnoBble JaHAMAQTHI 3AHHMAIOT IBC HH3KHE CTyHeHH. [Toima,
(opMHPYIOIAICA B HACTOAINESE BPEeMS IPH 3apaCTAHHH MOOQUHEH H OCEpEIKOB,
HMCCT OTMCTKH 1,3-3 M Hanm MCKCHHbIM YPOBHCM. OTMCTKH BTOPOi CTYICHH
BO3PACTAOT BHHU3 MO TCUCHHMIO C 2.5-3 M 10 4,6-5,2 m. Pcibed) cc mpoTouHO-
OCTPOBHOH M .J03KOHHHO-OCTPOBHOH, HAC/ICIVIOIINKH UYCPTHI C.IQKHOPA3BCTBICH-
HOro pyciIa: OCTPOBAM COOTBCTCTBY FOT H3OMCTPHUMHbIC IPsiZibl C KPYThIM NPHPY-
CAOBBIM H 00.ICC MOJOrHM ThIJIOBbIM CKIOHAMM, H30THYTHIC NOHHIKCIHS MpPCA-
CTAB.IAOT DPAJIMUMbLIC CTAAMH OTMHPAHHSI MCIKOCTPOBHBLIX NPOTOK. Pcabed)
TPCTBCH CTYNCHH IPHBHCTO-OCTPOBHOH. LICHTpanbHBIC s1pa, MPCICTABIAIOLLHC
co00H ObIBILKC OCTPOBA, OKAHMJICHBL MO NCPH(CPHH IIHPOKHMH CCIMCHTAMH
TpUBHCTOH moitMbl. CerveHTs mHpHHOH 500-1000 M HacUUTHIBAKOT 6-10 rpuB H
J0:x0HH, kak Obl BJOIKCHHBIX ApYT B Jpyra. [NIvOHHA MEKTPHBHBIX TOHH)KCHHH
2-2,5 M, MAKCHMAaNbHBIC OTMCTKH IPHB — 5-0 M. Peabe() CTYTIICHH B 3HAYHTC.IbHOH
CTENEHH NepepadoTaH MPOTCKAIOIMMME MO Toive pekamu (CrHroxa, Mopaoska,
KaMCHKA), KOTOPLIC 00Pa30Banu COOCTBCHIbIC, MPCUMY LICCTBCHHO CPHBHCTIC,
noiMbl BbIcOTOH 1-1.5 M n wupuuoi 200-900 M. “JoauHbl” NOHMCHHBIX PCK
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BJIOJKCHBI B MOBCPXHOCTh CTYICHH HA 2-3 M. UeTBepTad CTYIECHD HMEET BBIPOB-
HCHHY[O MOBCPXHOCTb BbICOTOM J0 0-7 M. B CTPOCHMH TPCX MCPBbIX CTYMCHCH
npcodIaiatoT FAJICHHHKH H MCCKH, MOIIHOCTh KOTOPbIX Bospacract ot 0,2-0.5 m
Ha ncpBoit 30 3-4 M HA TPCTheH. UCTBCPTAst CTYNCHB CIOIKCHA MOIUHBIMHU (3-4 M)
CYLTHHIAMM.

Cuaponoruucckuit peskuM noiivbl (PUC. 7) XapaKTCPU3YCTCS KPaTKO-
BPCMCHHbIM H PCAKHM 3aTOIVICHHCM BbICOKHX (3-0 M) CTYICHCH H PCry/ISPHbIM —
CPCAHHX H HM3KHX. Bbicokast mokima 3atanausactes pas B 10 T M MCHee, cpea-
Hsis — 1 pa3 B 2 roaa. JINUTCIBHOCTD 3ATOMICHHS NOHMbL H3-32 MOCAKH YPOBHCH,
BbI3BAHHOH pa3palOTKOH KapbCPOB, CO BPCMCHCM COKDALUACTCS. 3aTOMICHMC
HH3KUX HOHM ¥MCHBIIKIOCH B 70-90-C roapl HA 30 CVTOK, CPCIHHUX — HA 20-30
AHCH. BBICOKHX — HA 3-6 CYTOK HO CPABHCHHKO C HPCABLIY MM NCPHOAOM. TpCThbs
H HUCTBCPTAsl CTYHCHH HM#C C. LLIY TbrHHKH B HACTOSLUCC BPCMS HC 3ATAH.IHBAKOT-
csl.

Mo100CTb W THHAMHYHOCTDb JAHAWA(TOB NPHPYCIOBOH MOHMBI OTPa-
MAKTCH B LIHPOKOM PACHPOCTPAHCHHH KYCTADHHKOBOH PaCTHTCIIBHOCTH. HH3KO-
POC.IBIX COCHOBBIX H TOMOJICBO-OCPC30BBIX PCIKOICCHH C HATHHCTBIM. crabopas-
BHTBIM TPABOCTOCM, HPHMHTHBHbBIX W CJOHCTBIX MOYBAX C HU3KHM (0,6-1%) co-
ACPHKAHUCM IYMYCa H MATTOMOILHBIM (3-10) M) ryMyCOBBIM FOPH3OHTOM.

[ancuHbiC OCCPCIKH W MOOOYHH BBICOTOH A0 2-2.2 M H3-3a BBICOKOH
NOJBHKHOCTH A/JIFOBHSI HC 3apacTalOT, HCCMOTPH HA OMarOmpHATHBIH PCOKHM
saromneHua (50-60 cyTok). TTHOHEpHAI DACTHTECIBHOCTD — KYPTHHBI BEHHHKOB,
XBOIICH. MOPOCIH OONCTHXH, — NOABIACTCA TONBKO B MOHIKCHHAX MCKIY Ipi-
JaMH Ha BBICOTE 1,5-2 M, ra¢ OTKIAIBIBAKTCA MECKH. B OOKOBBIX pyKaBaX, Iae
TOABHYKHOCTE PYC.10BBIX (DOPM MCHBIUE, HX 3APACTAHHS HAYHHACTCS Ha 1-1.3 M
HIoKe. Ha BEICOKHX OCepeakax OAMHOYHEIC KYPTHHHEI BCHHHKOB H XBOLUCH MOAB-
TAFOTCA YoKe Ha 2-3-H rod HX 0Opa30BaHHA, HO NMPOLECC (POPMHPOBAHHA IOHM
SAaHAMACT 25-30 neT. 3apacTaHHe PYCAoBBIX (JOPM (KOC. MOOOHUHEH, OCEPEIKOB)
MPOHCXOAMT TPH HX OOJBINOH BHICOTS. OOCCICUHBAIOMICH HEPETY.IAPHOS H HE-
MPOJOIDKUTEIBHOE 3ATOIUICHHE, KOTOPOE JONMYCKACT BErECTALHIO OOIBIIMHCTBA
BHAOB TPABAHHCTBIX PACTCHMH H KYCTAPHHKOB. KyCTApHHK MOABIIETCA OJHO-
BPEMEHHO C TPABIHHCTOH PACTHTSIBHOCTHIO. 0.1arofapa €My Ha BEpIIHHAX TPAT
0o0pasyeTca TOHKHH C10H HAHIKA H HAMHHACTCA (POPMHPOBAHHC MPHMHTHBHBIX
moyB. MHUHYSL 3Tan 3aACPHOBAHHBIX PYCI0BbIX (JOPM, ralCuHbId OCCPCIOK
TPAHC()OPMHPYCTCSL B 31CMCHTAPHbIH OCTPOB.

MonooH OCTPOB MMCCT BbICOTY 2.8-3,5 M, OVIPHCTYHO NMOBCPXHOCTD,
COKCH FaNCUHHKAMH, NCPCKPLITBIMH MAI0MOILHbIME (20-40 cM) meckamu. Kyp-
THHbl HH3KOPOC0H 0ONCMHXH UCPCIYIOTCS C XBOLUCBO-BCHHHKOBLIMH 1YTaMH H
HC3aACPHOBAHHBIMH ICCHMAHBIMH H Fa/CHHbIMH rpiaamH. HenpoaoaskuTenbHoc
3ATONJCHHC CNOCOOCTBYCT MPOHUMKHOBCHHEO BHIOB, XAPAKTCPHbLIX 14 VOB Bbl-
COKHX MOHM: OBCSHHLbI J1YTOBOH, CokH COOPHOH, NOAMAPCHHHKOB, FCPAHCH, 10U
KOTOPbIX B TPABOCTOC A0CTHrAcT 30%. OCTPOB NOCTCNICHHO Y BCIHYHBACTCS B
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Puc. 7. 3atonncHuc noiimbl Katyuu (r. n. CpocTku): 17,
Medcetnbia ypesom, Hys,  abcomonias seicoma, | maxcumansias seicoma noiisisi, 2
MAKCUMIbH BT YPOSCHD ROAOBOOS!, 3 — MUHIMLIBHbIL MEHCCHHBI VPOSEHb Ot OMKpbi-
mMozo pyeia, 4 MUIUAQIBIBIT 3UMITE VPosels, 5 HOU4b 2HOpoRoHteckoco nocma. Be-
posmocns 3amonaenis notei: 6 swenee [0% (1 paz ¢ 10 rem u arenee), 7 10-23%
(1 pas 6 4-10 aemj, 8 — 25-50% (I pas ¢ 2-4 codaj, 9 — 50-100% (1 paz ¢ 2 200a), 10 —
excecoonoe. Tpodoncunieasnocms 3amontenus notimet, cvmor: 11 aenee 3, 12 3-10),
13— 10-30, 14— 30-60, 15— 60-100, 16 — 100-200, 17 — 200-300, I8 — Goaee 300

— EbICONIU HAO



PasMeEpax 3a CUET 3apPacTAHMA NPEMBIKAFOIINX K HEMY OTME/ICH H PACTET B BBICO-
TY. YCNOMHSCTCSL PACTUTCIbHBLIH MOKPOB: 00Pa3yOTCSI Pa3pCHCHHbIC 00JCTIHLL-
HHKH, NOBJBICTCS MO IPOCT COCHbI ¥ Ocpe3bl. OOpa30BaHMC 3PCIbIN HH3KHX MOHM
3aHUMacCT 25-45 ner.

[MecuaHo-rancyHbIC NOHMbI CpeaHCro YpoBHs (3.5-4 M) GOPMUPYIOTCH B
TeucHHE 30-60 acT. 3a 3TO BPCMSI BLICOTA MACCHBA BO3pacTacT Ha 60-70 cM. He-
CMOTPs Ha ONaroNpPUITHbINH PCIKHUM 3AaTONICHHSL, 3ACCh NPCOOIA AT KYCTAPHHKH
HA IPHMHTHBHBIX MOMBAN, TAK KaK CIOH NCCUAHONO HAMIKA HC MPCBBLILLACT 30 M.
TonbKO HA KPYMHbIX OCTPOBHbIX MACCHBAX H OCPCrOBbIX MOHMAX Pa3BUBAKOTCH
BCHHHKOBbBIC COCHOBO-OCPC30BO-00/ICMHXOBBLIC PCAKOICCHS W TOMOJICBHUKH C
TIPUMCCBIO OCPC3bl H COCHbI, (JOPMHPYFOTCH ACPHOBBIC CIOHCTBIC MOUBbI MOLIHO-
CTbr0 50-80 cM.

Ha Bbicokux no¥max (4-7 M) pacTHTCIBHOCTb M MOUBbl NPHOIHKAKTCH
K 30HANbHbIM. JICTKHH MCXAHHYCCKHH COCTAB OTJIOKCHHH 2-H W 3-H cTyncHcH
00YyCAABIHBACT XOPOLUYH) JAPCHHPOBAHHOCTb. PACNPOCTPAHCHHC 3J1aKOBBIX CO-
CHOBBIX M COCHOBO-OCPC30BBIX JICCOB M PCIKOJCCHH C MOIICCKOM H3 AKALHH,
0DJCNHXH, CHKCBHKH. IIHMOBHHKA. OOSPLIIIHKHKA. JIyra OCTPOBHBLIX MOHM mpe-
HMYIUCCTBCHHO BCHHHKOBBIC, OCPCroBbIX — 3.JAKOBBIC (MbIPCHHEBIC, CHKOBbBIC, KO-
CTPOBbIC) C YHYACTHCM KCCPO()MIIBHOrO Pa3HOTPAaBbsl W CTCHHBIX 3ICMCHTOB —
THNYAKA, TOHKOHOTA. JHOLCPHbI CCPMOBHIHOH, OCOKH paHHCH H 1p. Bo3MOxKHO
JBAa BAPHAHTA Pa3BUTHSI (JUTOLICHO30B: CCTCCTBCHHBIH — (JOPMHPOBAHHC COCHOBO-
OEpe30BEIX JICCOB MM IyTOB. B AHTPONOrCHHBIH — ()OPMHEPOBAHHE IHTPECCHOH-
HBIX JAITATKOBO-TIOI0POKHHKOBO-3TAROBBIX JI¥TOB NPH NACTOHIOTHOM HCMOTB30-
BaHuH [TTK wm ee pacnmamika.

BcnencTeHe HHTCHCHBHOTO HAWIKOHAKOIDICHHS IOHMCHHBIM MACCHB
MOKCT JOCTHTHYTH MAKCHMAIBHBIX OTMETOK 3a 10-30 1eT. HO 111 (pOpMEpPOBa-
HHS CTAOMIBHBIX BRICOKHX NOHM TpeOyercs He MeHee 120-150 aer. M3-3a qacTeix
O.Iy)KIAHHH JHHAMHYCCKOH OCH MOTOKA MPHPOIHBIC KOMIUIEKCH HEOJIHOKPATHO
HCTIBITBIBAKOT “OMO.10KCHHE . HA MECTE CTAPUMHBIX TIOHHKCHHH BHOBB 00pa3y-
HOTCA JCHCTBYKOIIHE NMPOTOKH, HA MECTE BBICOKHX IOHM — CPEAHHE M HH3KHC.
YpouHiue MOKET ObITh PA3MBITO B MABOJIOK HIM MOrpeOCHO MOJ MAYKOH HOBBIX
OT.10/KCHHIH MOLUHOCTBEY 30-30 Cp.

Ha 4-if ¢CTYnEHH. rae NEeCKH H TAJCMHHKH NCPEKPHBAKOTCA CYT/IHHKAMH,
(OPMHPYIOTCS TUIHUHbLIC 3131 MOHM JYTOBbIC [ICCBbIC MOUBLL COACPKAHMC Iy-
Myca koaconeres ot 1 10 3-4%. Pactutenbnocts 3acck Gorauc u pasnoodpasnce.
[NoABAsAFOTC Jyra CPCANCrO YBIAAKNCHHS, [AC, KPOMC 31aKOB, LUHPOKO NpCAa-
CTaB.ICHbI KJCBCPA, FOPOLIKH, OOrAaTOC PA3HOTPABLC — XBOIUM, ACBSICHA, FCPANH,
JOTHKH. MCCTO COCHOBO-OCPC30BbIX JICCOB 3AHHMAKOT HBOBO-UCPCMY XOBbIC, TO-
TIOJICBO-HCPCMY XOBbIC H OCHINOBO-0CPC30BLIC. B MOAICCKC KOTOPBIX NIPHCY TCTBY -
10T CMOPOAMNA, KAMNA, 3KHMOJOCTb; 00/ICTIHXA H OOSPbILUHHK BCTPCHAKOTCS 3HA-
YUTCALHO POKC. TPaBoCTOl NCCOB Pa3NOTPaBHO-0000B0-31aKOBbIH U PA3HOTPAB-
HO-TIANOPOTHHKOBbIH.

Ha Ocpcropoii noiivc, mo MCpc YJANCHHA OT PCKH, MPOCACHKHBACTCS
CMCHA NPHPYCIOBbIX MPHPOIHbIX KOMILICKCOB KOMIJCKCAMH LCNITPaibHbIX
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TOHM, 4 3aTE€M — 30HAIbHBIMH TSPPACOBBIMH THOO rHApPOMOp(hHBIMHE. Tpanchop-
MAaLK B 30HAIbHBIC MPHPOAHBIC KOMIICKChI IPOHCXOAUT B LIMPOKOM AHAMA30HC
BbICOT — OT 3,5 10 6-7 M, T. k. npH 00.IbIWONH LUPHHC MOHMbI THIJIOBLIC CC YACTH,
ADKC MOHMIKCHHBIC, 3aTAMIMBAOTCH TOJbKO B OUCHb BLICOKHC MOJOBOIbA. Ha
SHAUUTCALHOM VJAJICHHH OT PVC/A PHBbI W MCIKIPUBHBIC MOHHKCHUSI CHHUBC.IH-
POBaHbl, HA HX MCCTC 00pa30BANKCh Ky MHbIC (200-300 M LIMPHHBI) rPAab! C NO-
JOTHMH CKJIOHAMM K CTAPHMHbIM MOHWKCHHSIM. CKJIOHBI IPsa C J0CTaTOMHO
BJIASKHBIMH CYTIJIHHHCTBIMHM MOUBAMH 3aHSIThI KAPAraHOBO-0CPC30BbIMH JICCAMH C
IPHMCCbIO OCHHbI, OCPC3HAKAMH H UCPCMYXOBO-0CPC30BbIH PCAKOJICCHAMHU C
mpHMCChio HBbL TpaBocToi pciakuil ¢ mpcoliaazaHueM BeiiHuka Jlanrcaopda,
CKH COOPHOH. :THCOXBOCTA. FOPOLUKA MPHATHOrO. THICAUCITHCTHHKA. BepluuHbl
Ipsid. CJIOKCHHBIC MPCHMY LICCTBCHHO MCCKAMH, 3aHATHI Pa3HOTPABHO-3TTAKOBBIMH
JYTaMH C YYaCTHCM CTCIIHBIX BHAOB, C OTIC/IBHBIM H TOMOJIMH H OCpC3aMHu. MO
HaubO.ICC BBICOKHM H3 HHX — Pa3HOTPABHO-TOHKOHOTNOBO-THITHAKOBBIC CTCIAMH.
YMCPCHHAS H HCAOCTATOYHAA BJIAXKHOCTbH MCCHAHBIN MOYB 0OVC/IABIMBACT pCi-
KHH HH3KHH TPAaBOCTOH W3 THMUAKA. TOHKOHOIA. JHOUCPHBI CCPMOBHIHOH. OCOKH
MPH3CMHCTOH, BCPOHHKH K Ip. [1o Mcpe BpC3aHUs pycia 3TH 4aCTH MOHMBI mpe-
BPAILAOTCSH B HA3KYIO TCPPAcy. HC 3aTaILTHBACMYIO AaKC B CAMBIC BBICOKHC MO-
J0BOIbS. DPOIHOHHBIC H CKJIOHOBBIC MPOLICCCHI MOCTCMICHHO HUBC.IHPYIOT FPHBH-
CTbIH H JI0KOHHHO-OCTPOBHOH peJibe(), €O31aBast CIHHYIO C.TADOBOJIHHCTYIO MO-
BCPXHOCTb. BpcMCHHBIC BOTOTOKH NCpcpabaThiBAIOT CTAPHUHBIC MOHHKCHMS.
(hopMHPY S CBOCOOPA3HYIO OUIOYHYK) CETh, MPHBABAHEYIO K MOHMAM MAJBIX PEK.
YacTh 107K0HH BBIMO1AAKHBACTCS, IPEBPANIAACH B HET.Iy OOKHE 1OIIHHBI, 3AHATHIC
YEPEMY XOBO-0E€PE30BBIMH 1€CAMH, PASHOTPABHO-IAKOBBIMH TyTAMH H TPABIHO-
OCOKOBBIMH 00:10TaMH. JIp¥THE HCHOIB3VEOTCA MAIBIMH peKamH. [ToHmMeHHEIC
MOYBHI TPAHC(HOPMHPYIOTCS B 30HATBHBIC — CEPBIC JICCHBIC H UCPHO 3¢MHEIC.

3a00JAYHBAHHC THL1OBBIX MACCHBOB 3-if W 4-H CTYNMCHEH OTMEWAeTCA
TOIBKO IIPH HX BBICOTAX MeHEe 3.5-3.8 M HAT ype3oM. 316Ch MECKH MEPEKPHITHI
CYTTHHKAMH, KyCTAPHHKOBBIM ApYC NPEICTABACH 3APOCIAMH HBBI, CMOPOIHHBI,
YEPEMYXH, H3PEIKA BCTPESHAIOTCA HEBBICOKHE O¢pesbl. B CTAPUMHBIX MOHMKCHH-
AX PACHONATAIOTCA OCOKOBBIC IIYTAd HA HIOBATO-TJICEBBIX NMOUBAX. TaKAd pACTH-
TENPHOCTE CBHACTEABCTBYET O (DOPMHPOBAHHH THIPOMOP(HBIX TPHPOIHBIX
KOMIL1EKCOB. C HHMH CMBIKJAFOTCA PACHOTOKCHHBIE B IIPHTEPPAChE MI0CKHE TO-
HMIKCITHSL, 3AHATBIC 3CJACHOMOLUHBIMH OCPC30BO-HBOBbIMH OCOKOBbIMH H XBOLLC-
BO-OCOKOBbIMH J1CCAMH Ma WJIOBATO-TOP(NO-IJICCBLIN MO4BAX, MCIKHMH TPOCT-
HHKOBO-OCOKOBbIMH §010TAMH H 03CPAMH.

CJcACTBHCM BBIMPABICHHS PYCIa H Pa3pabOTKH KapbCPOB, BbI3BABLICH
MOCAIKy VPOBICH, CTA10 CHMIKCIHC NPOAQIAKHTCIBIOCTH M MIYOMMbI 3aTOILIC-
HH MOHMbL, ACQOPMALUM TOPH3OHTAILION CTPYKTYPbl JAHAILA(TOB HA MU3KHX
H CPCAHHX MOHMAN , BCPTHKAIbHBIC CMCIUCTIHS NPHPOAHLIX KOMIJICKCOB H H3MC-
HCMHMSL TCHACTUMI MX pasBHTHs. Ha yuactke 29-15 kM oTvcuacTest (DOPMUPOBa-
HHC BMCCTO OCTPOBOB C MOJIOFOBOIHHCTOH MOBCPXHOCTBIO MOJIOAbIX MOOQUHC-
BbIX MOHM C SIPKQ BbIPAKCHHBIM T'PHBHCTbIM PCALCYOM, AMILIMTY.AA KOTOPOro
Aocturact 1,5-2 M. OHu o0pasyoTCs v BIMYKJbIX GCPCrOB H3/IYUHH OCHOBHOIO
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pyvcia. Hupura modouneii gocturaet 300-800 M. BbICOTA TpuB — 3,5-3.7 M. Ha
HHX ¥#C COPMHPOBANMCH MCCUAHBIC MOiiMbI CPCAHCIO YPOBHS MOJ TOMO.ICBO-
00CTHXOBbIMH H HBOBQ-TOMQICBbLIMH JICCAMHM HA JCPHOBBIX H JIyTOBbIX CJIOH-
CTbIX MO4UBAX. [ PUBbI (DOPMHPYIOTCS NPH 3aPACTAHMH V3KUX, LUMPHHOH 20-30 M,
OPHIPCOHCBBIX HACTCH NOOOUHCH. W3 uenouck HEOOMbIUKX, 20 — 30- M LUHPHHBIL,
octpoBkoB. Buiue ¢. Bepxue-KaTyHCKOrO (CCTCCTBCHHBIC ¥ CI0BUS) O4arH 3apac-
TAHH: BO3HUKAIOT HA OCCPCAKAX, 00PA3Y st XaOTHHHO Pa30pOCAHHbIC B PYC.IC OCT-
POBKH, 33CChb KC YCTKO MPOCJCHKHBACTCHA HX PACMOJIOAKCHHC IO KOHUCHTPHUC-
CKHM JYTaM,

BCpTHKAILHBIC CMCILCHHSI MPHPOAHBIX KOMIUICKCOB — APAMOC CCACT-
BHC MOCAJIKH YPOBHCH. [TpOA0.KHTC.ILHOCTh 3aTOTJICHHS ObIBLUHX HH3KHX AOHM
B 80 — 90-c roapl yMCHBIIMJIACH BABOC — ¢ 50-130 cyTok a0 25-70. B pesyabrarc
OTMCYACTCH CMCLUCHHC MHOHCPHOH PACTHTC.IBHOCTH H KYCTAPHHKOB K PVCIY Ha
30-60 cm. YpoBCHB 3apacTanus pycnoBbIx opM CHH3HICA HA 60-70 oM. MHOrKC
ra;ICuHbIC NOOOYHH, OTMCUCHHBIC HA FL1AHAX pyclia KaTyHH B koHUC 70-X roaoB.
K Havyany 90-x npcacTaBIdnH cobOH yiKC HH3KHC NOWMBI. 3apOCIUHC TYCTBIMH
obnenHIHHKAMH H HBHsAKkaMH. Jc()opMALHK MIAHOBOH CTPYKTYPBI NPHPYCIIO-
BbIX JAHIWAPTOB OTMCUAKITCA TO.TbKO HA HH3KHX H BHOBB 00pa3yIOLUMXCH cpei-
HHX NOAMax. Ha cTapoif noAMC OHH HC APCTCPICTH CY LUICCTBCHHBIX W3MCHCHHH,
T. K. MAaCIUTa0bl BO3ACHCTBHA HA PYCNO Il 3TONO0 HCAOCTATOYHBL. OAHAKO CHH-
MCHHC AJIHTCIBHOCTH 3aTOTUICHHSA BBICOKHN MOAM. Hapsdy C BbIPYOKaMH JICCOB H
NACTOHIMHOM THTPECCHEH, CIOCOOCTBYET €¢ OCTENHEHHIO. B mepBoH MOJOBHHE
90-X roa0B JaKe HA NPHPYCIOBOH MOMME HA OTMETKAX 3.8-4.4 M Ha MECTE 1€COB
H KyCTAPHHKOB BCTPEHA.THCh MACTOHINHEE OCTCIIHCHHBIC PAHOTPABHO-3IAKOBEIC
IyTa — OBIPCHHBIC H €KOBBIC HA MECYAHBIX MOYBAX, THMO(DECYHO-MATIMKOBBIC HA
CYTUHHHCTBIX. TPABOCTOM HX PA3PEIKEeH, BEICOTA HE nmpebmuaet 10 cM. Mectavu
K KOHLY JETA PACTHTSIBHOCTH NMOTHOCTBI) BBIOHBACTCA CKOTOM, OOPA3yrOTCA
OYATH OTKPBHITEIX CHIIYYMX NECKOB. BEpe30BO-TOMONEBBIC PEAKOIECH H MAPKO-
BHIC JIECA OTMEHAKOTCA HA MECTE TYCTBIX HBOBO-0EPE30BBIX JIECOB € MO IECKOM H3
YEPEMY XH, JKHMOJIOCTH, dKALMH Ha OTMETKAX 3,7-4,6 M , uto Ha 0,5-0.8 M HIDKE
HX ECTECTBEHHOTO TOJIOSKCHHA.

Pyxasa, OTpesaHHBIC OT OCHOBHOTO PYCHA AAMOAMH, 3AMOJHAIOTCA HA-
HOCAMH H 3apacTArOT BCETO 3a 10-15 16T, B €CTECTBECHHBIX YCIOBHAX HX OTMHPA-
HUC Anunoch 80-90 NCT, CCIM HC NPOMCXOAMNIO “0MBICHUC™. Ha uX MccTC BO3-
HHKAtOT THMHUYHBIC CTAPUUHBIC IOHHKCHHS! BLICOKHX MOMM C MOLUHBIMH JIYTOBbI-
MH NOMBAMM, IJICBCPOBO-MOJCBHUCBLIMH, PA3HOTPABHO-KAHAPCCHHHKOBbIMHU,
CHTHHKOBO-0COKOBbIMH C YHYACTHCM NAPAKTCPHBIX AJ4 UCHTPAIbHBIX MOIM 31a-
KOB M Pa3AOTPaBbs 1yramu. KyYCTapHHKOBAsI PACTUTCILAOCTb NPH MOLLUHOH AACT-
OulHOM Aurpcccuu acrpaaupyct. B ocHOBHOM pycic noa 3auToil 1amd oopa-
3YKOTCA 30Mbl 3aMCAACHAOrO TCUCHHS, NAC HAKANUIHBAKOTCS M1bl H TOHKHUC NCCKH,
MOILHOCTb KOTOPbIX A0CTHracT (0,5 y. B pesyabTate, KpoMe 31aKOBbIX JIYFOB, HA
3aPACTAOMNX NOOOUHSX (DOPMHUPYIOTCH XBOLUCBLIC H OCOKOBO-PA3HOTPABHbLIC,
PAHCC MPAKTHUCCKH OTCYTCTBOBABLUHUC,
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Hcue3HOBEHHE MPHPYCIOBBIX JIECOB, OCTCIHCHHE MOHMBI, BEI3BAHHOC
YMCHBLICHUCM MPOAO.IKHTCILHOCTH CC 3aTOMJICHHSI, — KPaHC HCTATHBHbI Mpo-
LCCC, YXVALIAROWMHA 3KOIOTHUCCKYH OOCTAHOBKY M YC/OMKHSIHOWME YCI0BHs
BC/CHHMSI XO3SIHCTBA Ha HCH. 3HAUHTCALHO, ¢ 18-22 20 5-10 1/ra, CHMMACTCs Mpo-
AYKTHBHOCTL .1yroB, OOCAHACTCH HN BHIOBOM COCTAB. YMCHBILANOTCS 3amachl
BJIarH B NOYBAX, YXYALIACTCH UX BOJHO-COJCBOH 0alaHC, CO3JAtOTCS YCI0BHs
3aCOJICHHS NOUB, YTQ BHAHO NO MOABICHHIO PACTCHHH — raio()uroB. OTH TCH-
ACHUMH MOKA HC HMCIOT HCOODATHMOIO XapakTcpa. B TO 3C BPCMst HCOOXOAHMbI
TIPHPOA0OXPAHHBIC MCPONIPUATUS, UTOOb! PCAOTBPATHTb AAIbHCHLIY KO NOCAAKY
YPOBHCH U BOCCTAHOBHTb CCTCCTBCHHbIH PCIKHM 3aTONJICHHUS! MOHMBb,
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B.B. beawni, H.H. Bunorpanosa, B.B. Hsanos, JI.H. Hukntuna,
P.C. Yat0B, A.B. UepuoB

MOP®OJIOTHA U JAE@OPMAIIHH PYCJIA BEPXHEI'O EHHCEA,
MEXAY CAAHO-IIYIIEHCKOH I'2C H KPACHOAPCKHM
BOAOXPAHHUJIUIIEM

HecMoTpst Ha TO, MTO PCryIHPOBAHUC CTOKA KDY MHbIX PCK THAPOY3IaMH H
BOJOXPAHHIIHLIAMH BCACTCS ¥HC HC OIHO ACCHTUICTHC, MPOOICMbL, CBI3AHHBIC C
OLCHKAMM M NPOTHO3aMM H3MCHCHMI PYCI0BbIX MPOLICCCOB BLILLC H HHMKC MO
TCUCHHIO CLUC JANCKU OT CBOCIO Pa3pClUCHUs. CPCIH HHX HAHMCHCC H3Y“CHHbI-
MU ABISFOTCS YUACTKH PCK MCXHIY BOJOXPAHHIHMLIAMH B YCIOBHAX Pa3pbiBa Kac-
Kaga rHapoy3noB. HcaocTaToyHOC BHHMAHHMC YIACISICTCS Takike nepeqopmupo-
BAHHUAM MO BIHAHHCM BOJOXPAHHUIHLI [A;ICHHO-BA.TYHHBIN PYCCI.

B HacrosicH paboTe paccMarpHBacTCsi pa3BUTHC pyvcna p. EHHees Ha
YUACTKC HPOTSDKCHHOCTBbEO 0k0.d0 170 kM Moxay nnotuHoH Maiinckoit '2C
(xoutpperynsitopoM Casno-LUywckekot ['3C) Ha Bbixoac H3 CasiHCKHX rop 10
ycrbs p. TyObl, rac HaunHacTesi KpacHOApCKoC BOJOXPAHKIHLIC. 34CCh pyclo
HAXOIHTCS TNOJ BIHAHACM KaK CC30HHOTO pCrynHpoBawust crtoka CasiHo-
Ly nICHCKHM BOJOXPAHHIHILCM, TAK H NICPCMCHHOTrO noanopa ot KpacHospcko-
ro BoJoxpaHunHiua. CBCICHHS O PYCIOBBIX MPOLCCCAX HA 3TOM YUACTKC B [THTC-
paType OTCYTCTBYHOT.

@axropsl popMHpoBANNS pYCIA

Teonoro-reoMopdonormyeckoe cTpocHHE J0auHbI EHNCEs onmpeacIseTes
PACTIONOKEHHEM €¢ B Mpedenax MHHYCHHCKOH KOTJOBHHBI, HCIBITHIBAOLICH HA
HCOTCKTOHHICCKOM JTAMNE PA3BHTHA MOTPYKCHHE OTHOCHTEIBHO OKPY KAFOIIHX
ee xpedToB 3amagHoro m Bocrounoro Camma m Kysmenkoro Amaray. Casuckme
XpeOThI 32 HEOTCH-YETBEPTHYHOS BpEMA MOTHAMHCH Ha 600-1000 M. Torma Kak
KPOBII IOPOA B KOT10BHHE — HA 400-600 M meHbne (Kapra HOBEHIICH TEKTOHR-
KH..., 1985). B 10/KHOH 4aCTH KOTIOBHHBL TPEICTABIAIOMEH 00Ol pABHHUHY,
BO3BBIMIAFOINYIOCA HAA JHHIMEM 10TMHBI EHnced Ha 60-80 M. BenH4HMHA OTHOCH-
TEBHOTO MOTPY/KCHHA MAKCHMATPHA — 0K0.10 600 M. 3T pABHHHA COOTBETCTBY-
et HymeHckoH KOTNOBHES. B ¢eBepHOI acTH pembe) MHHYCHHCKOH KOTNIOBH-
Hbl HU3KOTOPHbIH, C XONMMAMH H COTTKAMH, IPY NNMHPY FOLMMHUCS B XpCOTb! CCBCPO-
BOCTOUHOIO MPOCTHPaHMs. AOCOMIOTHBLIC BbICOTbI XpCOTOB A0CTHratoT 350-600
M. Jlomina Enuces BpesaHa OTHOCHTCIbHO HX Ha 220-300 M. CyMMmapHas BCIH-
YHUHA MOAHITHS ITOH YACTH KOTI0BHHbI — 200-600 M.

MHHYCHHCKAs KOTOBHHA CI0KCHA ACBOHCKHMM KPACHOLIBCTHBIMH A.1CB-
POIHTAMH H MCCUAHHKAMH, BCKPbIBAIOLIHMMUCA B NMOAMbBIBACMBIN PCKOH CKIOHAX
XpcOTOB, H KPCMHHCTO-TY (DOFCHHLIMH OKBAPLOBAHHbIMH ANCBPO.IMTAMH Kaplo-
Ha. [1anco30iCKUC NOPOAbI NCPCKPLITHI PbIXIbIMH UCTBCPTHUHBIMH OTIIOMKCHHsI-

* PuGorta keINo.IHEHa NPH (DHHAHCOROR 1O)UIep#Ke POCCHACKOIO (hoH;1a hYHIUMEHTIBHRIX He. 1810+
raHHH (lipoekr Ne (00-05-64690) W 1o j1010RopY © FHHCCHCKHM Toc, GacceHHORBIM VIIDARICHHCM
BOMELIX NYTRH H CYAOXOACTBA.
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MH AILTFOBHAJIBHOTO. 30.I0BOTO. 4 HA CKIOHAX — JSTIOBHAIBHOTO W 3IFOBUATEHOTO
FCHC3UCA.

Joauna Enuces uCTKO pasicIscTCsl Ha ABA MPUMCPHO PABHBIX YUACTKA!
BCPNHUH NPHYPOUCH K PABHHHHOM “MACTH KOT.IOBHMHbI, HWXKHHH — K HH3KOIOPbIO;
FPaHKHLA MCHKAY HUMM NPOXOAMT NO ¥CThio P. Ost B 90 kM BbILC YCTbs p. TyObL
Ha BepxHes yuacTke, B npeaciax 1Ly 1HCHCKO#H KOT10BHHbBI, J0.1MHA NPCACTABs-
cT coOol pacluMpeHHC 10 200 KM ¢ IUMPOKOH MOHMOH M HAANOHMCHHBIMH TCPpa-
CaMM, PACMONIOMCHHC KOTOPBIN MOJUCPKHUBACT MMIpauuH pycia Enuces B Tcuc-
HHC MO3JHCHCTBCPTHUHOIO BPCMCHH H FOJIOLCHA. 31CCh BbLACHIOTCS 8-9 TCppac
(SIMckux, 1993); KOMIICKC BLICOKHX TCPPAC MAPKHPYCT APCBHCHILCC NOJOKCHHE
pycaa EHurces, HanpaBasiBLUCTOCS 3anaIHCC COBPCMCHHOH JOMHHBI ucpe3 Kodsii-
CKYIO cTCrb B p. ADaKaH, MHHY 4 OUCHb LUHPOKY 0 BHYTPCHHIOK ICIbTY. CVLUCCT-
BYIOLIYK CCHYac B BHIC PA3BCTBJICHHOH CHCTCMBI CTApOpCcuHii — «ypounme Co-
POKAO3CPKH».

Hu3KHC Teppachl (PUKCHPY FOT MOCTCNCHHOC CMCILICHHC PCKU B BOCTOMHY KO
NCPHU()ICPHIO KOTNAOBHHBL. I HHX NAPAKTCPHA M3MCHUYHBOCTb OTHOCHTCIBHBIX
BBICOT MO ATHHC PCKH: CHauaia K UCHTPY LLYIICHCKOH KOTJOBMHBI X BBICOTBI
OTHOCHTC/IbHO MCXCHHOPO VPOBH# EHMCCS CHMXAFOTCH. 3aTCM K CCBCPHOMY
Kparo — BHOBb Bo3pacTarT. Tak, Bbicota 3-# Teppacel ¥ r. Casinoropeka — 17-20
M. B LCHTPC KOTJIOBHHBI — 9-12 M. HHXKC OHA BBIKIMHMBACTCH. 2-1 TCppaca CHH-
»actcs oT 12-14 M B Hauanc KOTIOBHHBI 30 2-5 M B CC UCHTPC H BHOBb BO3pacTa-
€T 10 8 M B CeBepHOH 4aCTH IIIyIMeHCKOH KOTAOBHHBL 1-4 TEppaca CHHKAETCA €
9 10 2-3 M K ¢. lllymeHCKOMY H IOTOM BHOBB NMOBBIMACTCA 10 7-8 M. B MecTax
CBOEr0 MAKCHMATBHOTO CHIDKCHHA MOBEPXHOCTH 2-H B 1-H TEppac AeKAT THICO-
METPHHYCCKH HIDKS TIPHPYCIOBOH MOHMBI H THO JO.JIHHBI HMECT 336Ch 00BANOBAH-
HBIH XAPaKTEp. DTO YKABBIBACT HA AKKYMY.TAMIO HAHOCOB B IO3IHEM ILICHCTO-
LCHE — TOJIOLCHE Ha VYACTKS mepecedcHHI Enmceem IIymICHCKOM KOTIOBHHBI,
BBISBAHHYIO €¢ OTHOCHTE/ABHBIM NOTPYACHHEM. MAKCHMY M AKKYMY . TAIHH H. Cle-
AOBATEIBHO, «MOMPY KCHHA» OTMEYAICA B LCHTPAJIBHOK YACTH KOT/IOBHHBEIL.

B mpeneax HIDKHETO, HH3KOTOPHOTO. YHACTKA A0THHA CyKaeTcd. B mmaHe
OHA NPEICTABILICT COOOH CEpHIO CACIYIOIHX APYT 3d JAPYTOM YCTKOBHIHBIX
PACLIMPCHHH M CYKCHHH, CBA3AHHBIX C MEPSCCHCHHEM PEKOH TOPHBIX XpeOTOB.
IITepHHA AOMHHBI B PACIIHPCHHAX — 5-12 kv (¥ T. MHHYCHHCKA), B CY/KCHIAIX —
A0 0.5-2 kM. Hanno#MCHHbBIC TCpPpachl BCTPCUAOTCH TOJ1bKO B PACLUMPCHUSIX,
()parMCHTAPHO, CYKCHHSI HMCIOT BHA YLICIHH. Bbiacnsorcs 30-mcTpoBas mcc-
YaHAs AKKYMYJITHBHAS TCPpPaca HA MPaBOM OcpCry, JCBOOCPCIKHAS IIOKO.IbHAs
20-MCTpOBast TCppaca, H BHOBb MPaBoOCPCkHas 6-10-MCTpOBas ICCUaHAs aKKy-
MYJAATHBHAst TCPPAca ¢ AKOHAMM HA MOBCPNHOCTH.

XapakTCpHOH OCOOCHHOCTLKY HUIKHCLO YUACTKA J0auHbI EHHcest dBas-
CTCSL HAJHMHUC OCTAHUOBbLIX FOP — BO3BBILUAIOLIHXCH MOCCPCAHHC COBPCMCHHOIO
pyci1a H MOHMbl «OCKOIKOB» BOIOPA3ACIbHbIX XpcOTOB. TakoBbt ropa KamcHHasn
HCAAICKO OT ¥CThst p. Huuxu, Tarapckue ropbl MCiKIY OCHOBHbIM PYCIOM Enu-
ccst 1 Munycunckoit npotokoii, ropa CamoxBaa Mcxkay pycaamu Adakasa u
Enuccs. OBpa3oBaHHC 3THX OCTAHUOB NPOH3OLLIO B PC3YALTATC CAOKHbIX H3MC-
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HCHMH B3dHMHBIX NOI0CHMH pyceT Exnces. Ty0sl v AGaxaHd. IPOHCXOIHBIITHX
B TIO3HCHUCTBCPTHYHOC BPCMSI H B FOIOLICHC,

B uc:aoM Ha paccmaTpuBacMoy yuactke EHxeest npecofaaaator cBoboaHbIC
YC10BHsl PA3BHTHsL PYC10BbIX ACOpMaLHii. H JIHIIbL B CYIKCHHSX J0JIHHbI B HHiK-
HCH CrO “aCTH MMCEOTCS KOPOTKHC OTPC3KH BPC3aHHOIO M aJaNTHPOBAHHOIO PYC-
14 (OrpaHHUCHHBIC YCI0BHSI).

B ruaposiornucckoM OTHOLWICHHM YHMACTOK OTHOCHTCS K HMIKHCH 4acTH
BCpxHero TeucHust p. Enuces. CpeaueroaoBoit 06beM CTOka BOAbI COCTABMCT
47.0 mﬁ, CpCAHCronoBol pacxon Boabl — 1418 M"’/c_. MOAYJb CTOka — 8,19 n/cx
kM. CpeaHMI YKIOH BOAHOM TIOBCPXHOCTH B ObITOBOM COCTOSHHM COCTABJISCT
0,43 %o C ILHPOKHMU BAPHALMIMU NO TIHHC PYCIA.

B Hacrostiuce BpeMsi CHIpOJIOrHUCCKUE peikHM BepxHero Enuces ompenc-
asicres BnusinieM Casno-LLyuienckol. Maiinckol w Kpacuosipekoit '3C. 3a-
nonHcHue KpacHosipckoro BogoxpaHunuuia oo Hauato B 1968 r. CasiHckoro —
B ccpeaunc 70-x rozoe. a B 1982 r BBccHa B cTpoit Oy (epHast Maiinckas '2C,
pacnojiokcHHas B 20 kM Huke AoTHHbI Casino-LLyuenckoi M'IC.

Jo perynHpoBaHus CTOKA MMAPOIOTHUCCKHH pexuM BepXxHCero Enuces oT-
HOCH.ICH K BOCTOUHO-CHOMPCKOMY THIY € APCOOIaIaHHCM BCCCHHCIO CHCIOBOIO
H JICTHCrO J07acBoro nutanus. Iloc:ic 3anoaucHus CasHCKOro BOAOXPAHH/IMLLA
MPOH30LUTO BHIPABHHBAHHUC CTOKA BOJb! MO CC30HAM 33 CUCT CrO TIOBBILUCHHS B
3UMHHH ACPHOI H CHIXCHHSA BCCHOH M JICTOM: B (JCBpasic-MapTe pacxobl BOAbI
cTanu npeBblwaTh ObToBbic B 3-5 pa3 (tada.1). CpcaHcMakCHMAadbHBIH pacxon
BOJbI CHHU3HICS noytH Ha 1000 Ms/C, CPCAHCMHHHMATbHBIN 3UMHHUH BO3pOC MOY-
TH B 2 pasa.

Tab.mna 1. Ce30HHOE pacTipeIeIeHHe CTOKA BOIH Ha I.II. HUKHTHHO* 10
W mocJie perynupoBanmug ctoka Casno-Llyvimercko#t I'2C (B % 0T r010BOT0)

1lepron mal:IroetHs (ToIm) Becta Jleto Qcerm, 3uMa
(V-VI) [(VII-VIID| (IX-X) | (XU-1V)
O peryviponatinst croka (1911-1978
Jlo peryanp ( ) 8L | 3L0 17,1 12.1
1loc:te pervimpoBanust croka (1979-1991 _
& PEYHHpOnE a( Y 24 25.1 18.1 24
* |.m HHKHTHIO HAXOUTCS MCTOCPCICTRCHIO HWKe TLI0THILT Maiinekoit 1 3C, r.m locn-
Hee — 8 140 KV HHKS 1J10HHB) MadHekoH 17C) HbIHe 2akpslthtd 1 JTTyOICHe KOS paciioaaraics s

66 KM HHKe DTOH 1O THHDL.

INepepacnpceaACACHUE CTOKA BOMbI APHUBCIO K CAMKCHUIO BCJIHUHH PYCIO-
(opMHpYIOLUMX PacX0IOB BOIbI (Q’Z’) W MOBBILICHHKD HX OOCCTICUCHHOCTH
(Ta61.2). 3HAYCHHS BSPXHETO HHTCPBAIA Q{’,] CHMWIMCH IOYTH B JBA Pa3a, HEK-
HCFO — AOYTH B TPH Pasa; 3TOT HATCPBAJ CTaJ OMPCACIATLCH COPOCAMH BOAbL B
HHKHHH ObC() MHAPOY31a B AHAMA30HC, 0.1M3KOM K MPOCKTHOMY HABMIALHOHAO-
MY pacxoay.

Hsvenuncs yposcnHblif peskus Enucest — 10 peryMpoBaHHA CTOKa cpei-
HCMakCHMaNbAbIC YpoBNW B paiioHce r. Casnoropcka (10 kM Hibke MaliHcko#
I"2C) cocrasnsinn 407 cm, y yerbs p. ADakana (140 kv Huxe) — 384 cm; ceifvac
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OHM CHH3HI.IHCH COOTBETCTBEHHO 10 364 u 295 ¢M, T.e. Ha 43 u 89 cm. Ilpu npo-
XOKICHHH er: HOBOIO BCPXHCIO MHTICPBAJA MOABCM YPOBHCH BOAbI AOCTHract 5

M Haa MCIKCHHBIM YDOBHCM, YTO COOTBCTCTBYCT BBICOTC MOHMCHHBIN OPOBOK B
BCPXHCH M HHPKHCH YACTSIX VUACTKA. HO MPCBLIIIACT CC HA 2 M B UCHTPC MHuHY-
CHHCKOH KOT/0BHEBL. OaHAKO (), 3TOTO HHTEPBATA HMEIOT MAMYK0 00eCTICHeH-

HOCTb M NPOSIBIILOTCH OUCHB PCIKO; MOITOMY B YCIOBHAX PCTYJIHPOBAHHS CTOKA
00.1bLUAst YACTb BbICOKOH NMOHMBI, KPOMC MOHHWIKCHHBIX YUACTKOB B LUCHTPC KOT-
JOBHHBL, NICPCCTANIA 3ATOTULITLCS BO BPCMsL MOJOBOAME. B HCKOTOpBIC TObI
YPOBHU BOIBbl B JICTHC-OCCHHHH MCPHOM CTAJH NPCBbILUATH YPOBHH BCCCHHCTO
MOJIOBOAbS, A MPH BLICOKMX YPOBHSX 3HMHCH MCKCHH BOAOH TCOCPbL MOKPbIBA-
OTCst OTMCJIH M HH3KasL MOHMA.

Tad.mma 2. PycaodopMupyroluce pacxoast BOIb! Ha BepxHeM Enmcee
(r.nm. HUKHTHHO) A0 U MOC.1C PCry.IMPOBaHHsI CTOKA

Hrreppat Q(J, FerecBennnii pekuM 3upel Y AUPOBLHILI POKHM
e OfecrieverniocT Yo M/c OSeceveIiocThL %
BepxHuit 10000 0,1 5100 0,56
Hixui 4100 9.5 1350 174

Hamboxee cyuecTBeHHO BmgHHe CAsSHCKOTO BOJOXPAHHIHING CKa3a-
J0Ch HA H3MCHCHHH CTOKA HAHOCOB. B HunxmHmil Ope(p Maituckoi ['3C mocTymaer
B 8,5 pa3 MCHBIIC B3BCIICHHBIX HAHOCOB, YCM J0 PETVJIMPOBAHHA, BJICKOMBIC Ha-
HOCHI NOJTHOCTBEO 3 ACP/KHBAKOTCA BOTOXpaHHIHINEM (Tadn.3). Bonee pasHOMED-
HBIM CTAJI0 BHYTPHIOOOBOC PACTIPCICICHHC CTOKA HAHOCOB 34 CHCT MOBBIMICHHUA
OCCHHC-3HMHCTO CTOKA H CHIDKCHHS BCCCHHC-ICTHCTO, 0COOECHHO B MHOTOBOJHBIC
TOIBI.

Tad;mma 3. CpeTHHE MHOTONETHHE XAPAKTCPHCTHKH CTOKA B3BEIICHHBIX
HAHOCOB B CCTCCTBCHHBIX H 3APETY THPOBAHHEIX YCIOBHAX (N0 I.1. HUKHTHHO)

Xapak 1epUCTHEU ¢10Ka HAloCcol
Llepuoa HabIoaCHHS (10MBL) Pacxojl, | OFnemM, My ToC T,
K1/c MIH. T /v’
Jlo perymiponarmus ctoka (1951-1978) 95 3.00 62
Ilocne perymuponarms ctoka (1979- 1987) 1 0,35 7.6

CHHKCHHC NMHKA NONoBoaba HA Exncce mocic 3anoHcHus CasHCKOTO BO-
JOXPAHK.IHLA TPHBCJO K MCPHOIHUCCKOMY BO3HHKHOBCHHIO BCCHOH moanopa
EHHces cro KpymHBIM JICBBIM MPHTOKOM — D. ADaKaHOM (CTO YCTbC HANOIUTCH B
140 kM Huke Matinckoi ['IC. y BCPXHCH rpaHHLbI 30HbI BBIKJHHHBAHHS NMOINO-
pa Kpacroapckoro Bogoxpanmtima). MHOTIa pacxoJsl H YPOBHH BOIBI HA Aa-
KJAHC HA MHKE TNOJOBOIBA NPEBBIMAKOT PACXOIBI H YPOBHH 3APETYJHPOBAHHOTO
Enuces. B 3THX yCIOBHAX BBIHOC HIHOCOB H3 ADakaHa B EHBCEH BO3pacTaeT.

B mmxueM Opepe Casno-Illymenckoro u MaHHCKOTo THIpOY3:10B EHHCEH
MEePECTAT 3AMEP3ATh — 33ECh 3HMOH 00pasyeTCs NOIbHBS IMHOH 0KOJIO 140 K.
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Huwxe no TeHCHHIO JaTd YCTAHOBICHHA ISIOBOTO NMOKPOBA CIBHHYIACH C Cepe-
AUHbl HOAOPSL A0 CCPCIHHBI SAHBAPS, MPOJO.IKHTCILHOCTb JICA0CTABA COKPATH-
Jach B cpcaHeM Ha 100 aHcH.

B 150 kv ot Casto-LlviucHekol [3C B paitoHe veTbs MUHYCHHCKOH
TIPOTOKH HA THAPO.JIOCHUMCCKUH PCOKMM EHMCCS HAUMHACT BNMATL TICPCMCHHbIH
noanop KpacHospckoro BOAONPaHHIHIMA. OH PACNPOCTPAHACTCH HA Y4acToK
AnuHOH ox0no 40 kM — oT ropbl Tenccli B 34 kM HUKC VCTbst p. ADakaHa 10
VCTbst MUHYCHUHCKOH MPOTOKH B G KM BbLILIC CrO. 31CCh NPOUCXOIAMT CHKCLOAHAS
CMCHQ PCHHOCO PCHKHMA PCHAHMOM BOAOXPAHHIMINA, KOTJA NMOHMA 3aTONICHA,
TCUCHUC OTCYTCTBYCT M BCChb YUACTOK MPCBPALMACTCS B MCIKOBOAHBIH BOJOCM.
Huwce ropsr Tencelt poykiM BOZOXPAHHIHLLA COXPAHACTCSI MOCTOSHHO (24 roja
u3 23).

B TCUCHHC THIPONOTHYCCKONO roJa Ha YUAcTKC NMCPCMCHHOrO mMoanopa
BBLACTIACTCS TPH OCHOBHBIX (Ja3bl PCKHMA: BCCCHHC-ICTHCC HAMO.THCHHC, JICTHCC
CTOSIHHC YPOBHCH BOABI H OCCHHC-3HMHAS cpaboTka Bogoxpawunuia. Pasa Ha-
TIOJIHCHHS HAYHHACTCS B MAac H MPOJOJKACTCS A0 CCPCIWHBI aBIYCTA. TPHYCM
BC.THYHHA H HHTCHCHBHOCTb HAIOJIHCHHS CYIUCCTBCHHO MCHSIFOTCS OT roja K ro-
av. Yuactok anHHOH 200 KM BbiC ropsl Tencel NCPeXOaHT HA PCKHM BOJONPA-
HH.THLIA TPAKTHYCCKH CXCIOIHO; BILIC MOJNOP B OTACHBHBIC NOMbI MOMCT BO-
oDLIC HC pacmpOCTPAHSTLCH: Tak. 3a nepuod ¢ 1970 no 1993 roxbl oH pacmpo-
CTPaHINCS J0 YCThsl p. ADakaHa M Bbilc Juwb 14 pa3. [ToabeM YPOBHCH ITUTCH
3-4 vecAn), HHTCHCHBHOCTD HATIOJHCHHA B CPEIHEM COCTABIACT 3-4 M B MCCAT,
HO B HAYAJC 3 OIWH MECAL YPOBHH MOBBIMIAKOTCA HA 7 M, 4 B KOHIC TEMIIBI TTd-
JArOT 10 2-3 M 3a Mecan (Tadn.4). Ha paCcyHKE | MOKA3aHO MpOIBHKCHHE TPAHH-
(bl BHIKIHHHBAHHA MOANOPA MPH HANO.THCHHH BOJOXPAHH.THINA B PA3IHYMHBIC IO
BOJHOCTH TOIBL.

Tat.;mua 4. IIpoXOKICHAE BO.TH MOANOPA B CHATA IO PA3THIHBIM YUACT-
KdM 30HBI BEIKITHHUBAHHS MOAMOpPA Kpacnoxpcnoro BOJOXPAHHJTHIIG.

Pacerosnne 1o:uop Cnajn
ot roput Tenceit | 1[osro- | Jata yera- | Cropoeih CpesHsist MHo- | Jlara ocro- Ckopocrh
(uavara souLl | psie- | popnenws | pacupocipa- | rosetisist upo- | Gokaeunsior | pacipo-
110,1110]'73), KM MOCTD. TICTTHSL JJOTKHATC I ROILI CTpancHHA,
%0 MRV HOC b, [(HH vyt
0-14 92 12 HroHd 1400 264 2 vapia 300
14-23 75 20 Hronst 600 246 20 derpann 200
23.-28 67 10 wiona 300 181 6 AnBaps 150
28-34 (yotne
p. AGaKaHa) 42 15 anryera 150 127 20 yexadpst 90
Buiue yerns KOHeL[
p. AGakana 24| aervera, Melee 50 10 cenwidpn | menee 50
corTIOph

B TedeHHE aBIyCTA-CEHTAOPA YPOBHH OCTAIOTCA OTHOCHTEIBHO MOCTOAH-
HBIMH. 3aT¢M HAYHHACTCA CPAOOTKA BOJIOXPAHWIHIN, MPOIODKAKIIAICA 10 KOH-
ma anpexd. Ee HETeHCHBHOCTE — 0K0:10 1.5-2 M B Mecan, Taxuy 006pasoM. peaxumM
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BOJOXPAHHMIIHING COXPAHACTCA B 30HE BBIKTHHHBAHMA [OONOPA B CPEIHEM OT & (B
BCPXHCit uacTH 30HbI) 10 240-300 JHCH (B ¢C HHIKHCIT HACTH).

[oiiva EHuUCes MO pACHPOCTPAHCHHID, IUHPUHC H MOP(OTIOrUH Pa3IHYHA
B BCPXHCH M HMKHCH 4acTaX yuyacTka — B L1IVIICHCKOH KOTJOBHHC W HU3KOMOPbC.
[To cBocMY MCCTOMOJIOMCHHKY OHA PA3ICIACTCH HAa OCPCroBYH) H OCTPOBHYHO.
[TOHMCHHBIC OCTPOBAa BCTPCUAKYTCS B PVCJC MOBCCMCCTHO OT BbINOJAA PCKH M3
Casnckux rop. Ux pasmepst k0101101 o 100x50 10 6500x4000 M. Beperosast
moHMa NosB/ASICTCA B 4(0) KM HHIKC BbINOJA M3 FOP Ha MpaBoOCpPCibe; 1CBOOCPCIK-
Has noiMa nosBaACTCst HMake noc. LlviucHekoro B cepeauue yuactka, Lupuna
mOM Vbt CIPaBa — 3 KM, ¢ACBa — 3.5 KM, B HU3KOropHO#M 4YacTH A0.14HbI OCperoBast
MmO MA PA3BUTA B PACLUMPCHHUSIX 10JMHbBI, B CYKCHHUSIX OHA CTAHOBMTCH OJHOCTO-
POHHCH WM OTCYTCTBYCT.

[To¥iMa 10:kOMHHO-OCTPOBHAs, CC pe.IbC() MPCACTABACH MIOCKHMH Ipsi-

JaMH — ObIBUIMMH OCTPOBAMH. H Pa3AC/SIIOLHMH HX JIOKOMHAMH — OBIBUIMMH
PYKAaBAMH MCHKIY HHMH. PaznuuHbic MACCHBbI MOHMBbI EHHMCCS Pa3HOBO3PACTHBL,
OT.JIHYAKOTCS TO BBICOTC, peibedy W nanawadram. Boracnsrores OpeBHsis. 3peias
H MONI0Jas mokma. JIpeBHAs NOHMA, KaK NpaBH.10, OCPCroBas, HO H3PCIKA BCTpPC-
YACTCH HA CAMBIX KPYMHbIX OCTpoBax. Ec pcnbed) XapakTCp3ycTCsi CIOMHBIM
IICPCILICTCHUCM HCOONBILMX T0xOHH. [lofimMa nyroeas. HCMOIB3YCTCS MOJ NacT-
OHLLA. NPHYCM OTMCYACTCA SBHAS MACTOMLLHAS AHIPCCCHSL.

3pcaas moivMa NMPCHMYILCCTBCHHO OCTPOBHAsl, XOTsI CCTb H OCpPCroBbIC
MACCHBBI HAa BbINY K/BIX OCPCrax W3JIYUHH pPyKaBoB pcku. B cc peabcdic xopoiwo
BBIPOKCHBI IPsiabl H N0KOHHbI rIyOMHOH 10 1.5 M. nOHMCHHbIC mpOTOKH. [lo-
BEPXHOCTD MOKPBITA KyCTAPHHKAMH H IyTAMH: €M MOJIOJKES MACCHB ITOHMBI, TEM
OH Gonee saxycTapeH. Hcnonpsvercd 3petad noiva A1 BEIACA CKOTA H CEHOKO-
COB.

Monozag nmoima 3aHEMAET HEOOIbIIVI) INIOMAIb. OHA 00OPATYET OTACIb-
HBIC JICMCHTAPHBIC OCTPOBA MM HX IPYIIBI, HHOIAA OKAMMIIICT GeperoBhIC
MACCHBBIL. TIOKPBITA OHA HBOBEIM JICCOM.

Bricota M0:1010i MOMMEI K0A€0ACTCA HA BCEM MPOTSLKCHHH YVUACTKA OT
0.5 10 2 M Hag MEXKCHHBIM YPOBHEM. BbICOTA 3pE0oH MOMMBI B BEPXHEH WACTH
IITymeHCKOH KOTIOBHHBI ONPEACTICTCA HCOTCKTOHHMCCKHM IOTPYIKCHHEM TEp-
puropHH: MO KpasM IIyIEeHCKOH KOTIOBHHBI OHA PABHA 6 M, K IEHTIPY CHIDKACT-
€A 10 2 M, 4 K HIDKHEMY (CEBEPHOMY ) KPAK0 BHOBb YBCIWMMBACTCA 10 4.5 M. BhI-
coTa ApcBHCH MolimMbl B LLIyICACKOH KOTAOBUIC MCHBLIC BLICOTHI 3PC/AON MOYUTH
Ha | M H CpaBNUMA ¢ BhICOTAMH 1-# H 2-i HAINOUMCTIHLIX TCPPAC, UTO OOBACHSI-
CTCSL IHTCABMONH FONOUCHOBOH AKKYMY/IUMCH aaMOBHL, BbI3BAHHOH OTHOCH-
TCABMbIM OMYCKAHHCM KOT.I0BHHBI.

B npcacnax HM3KOrOpbsl B PACLUHPCHMSIN JOJMHBI BBICOTA APCBHCH M 3pc-
J0H MOHMbI OAUMAKOBAS M COOTBCTCTBYCT CPCAHCMAKCHMAJLHOMY MNMOABCMY
VPOBHCH BObL B CCTCCTBCHIBIX YCIOBUIIX. COCTABIAS B PACIUHPCHHUSIX 2,5-3 M, B
CYIKCIUAX — 5 M.
Jo peryaupoBanust CTOKA 3pcaasi MOHMA 3aTOM11aCh B CPCANUC IO BOAHOCTH H
MHOrOBOAHBIC [OAbt MA rAyOHHY 20-40 cAl pexe — 10 1.5 M, UTO BbI3BIBANO HC-
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00XOIHMOCTD CTPOMTENBCTBA BAIIHTHBIX JAMO BO3JIC HACENCHHBIX IYHKTOB HA
noiivc. B ycnoBusix 3apcry IMpOBAHHOIQ CTOKA MO BOJOH OKa3bIBACTCS B MOJIO-
BO,IbC MOJOAA MOHMA M MOHUKCHHS Ha MOBCPXHOCTH 3pPC10H U APCBHCH MOMBIL,
U JIHILb B 3KCTPCMA/BHBIC [0l — PPk, NOKPbIBAKLIMCCSH OUCHD TOHKMM CJIOCM
BO/IbI.

L R

Puc. 1. M3veHeHHE TOTOKEHHA 30HBI HOANOPA HPH 3aHOJHEHHH KpacHo-
APCKOTO BOJIOXPAHUIIHINA B XAPAKTEPHBIC MO BOJHOCTH TOJbL.

B 3oHe mepeMEeHHOTO HOAMOpPA IIvOHWHA 3ATOMIICHHS HOHMBI 3aBHCHT OT
YPOBHA HAHO.THECHHA KPacHOAPCKOTO BOAOXDAHWIMING. YUYACTKH HOHMBI, IIPUIIC-
TAlOIIHE K HIDKHEH IPAHHUIE 30HBI HEPEMCHHOIO HOIMOPA, MOKPHIBAIOTCS BOJOH
©IKETOTHO H HA JUIHTENHHBIH Cpok — 10 200 THEH, HHOTA HA Bech roa. B 25 M
0T HIJKHEH T'DAHHIBI 30HBI CKCTOJHOC 3ATOIVICHHE HOHMBI ANMMTCA OKono 180
JHEH; MOMMEHHBIC MACCHBBI, NPHICTAIOIIME K BEPXHEH TDAHHIE. IOKDBIBAIOTCA
BOJOH Ha 8-10 qHEH ¢ HOBTOPAEMOCTHIO 50-00 %,

CTpocHHe 3penoif W ApeBHEH MOHMBI 0THOOOpA3HO. Bepxuue 1,5-2 M B
paspesax 3penoi MOWMBI MPEACTABICHB MOMMCHHOH (aruel a.UTOBHA — CyIIe-
CBH). PEIKE CYIVIMHKOM C IPOCIOAMH Iecka. [ToiveHHas (paips IpeBICH MOHMBI
OTIMYAETCA MCHBIIECH MOIMHOCTHIO (1.0-1.1 M) H 0TCYTCTBHEM mecKa. PycnoBas
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(pamma mpencTaBNeHA FAICYHHKOM. B JIOJKOHHAX €€ KPOBII MOMKET HAXOIHTHCH
HHIKC MCIKCHHOrO ypceisa Boabl. OTiomceHus o0cux dauuii nOMMCHHOrO anmoBHs
IPCACTABIAOT COOOH PbIX/bIA MATCPHAL, ICTKO PA3MbIBACMbIH IIOTOKOM.

PC3kOC YBCAMUCHHC AJIMTCJBLHOCTH, UYACTOTHI W [IYOMHBI 3aTOMJICHMS
MO MbI B 30HC BbIK/IHHHBAHHA MOANOPA MPAKTHYCCKH HC OTPAMKACTCAH B CTPOCHHH
MOMMCHHBIX MACCHBOB, H TOJILKO B HW/KHCH CC UACTH, FAC ATUTCJLHOCTb 3aTOIM-
JCHHs NOiMbL NpeBbiuacT 100 IHCH, NpocIcHKHBACTCA C10H MCJIKOro nccka, ne-
PCKPbIBAOLHH NOHMCHHY 0 NOUBY; HHsKC ropbl KyHbCH OH HcucsacT, H B CTpOC-
HHHU MOHMb! UKCHPYCTCS! JIMIUL YBCIMUCHHBIH C10H MOHMCHHOIO HaMika — Cy-
MCCCH M ONCCUAHCHHBIX CYIMIHHKOB, KOTOPbIH CrIKHBACT MCPBHUHbIA MOHMCH-
Hblii penbed. [ToaoOHas peakUms 0CAIKOHAKOMICHHS HA BO3POCLUY ) HOSMHOCTD
OOBACHACTCS TCM. YTO PACMPOCTPAHCHHC HOIHOPA HA HOHMCHHBIC MACCHBBI HPH-
XOINTCH HA BTOPYHD HOJOBHHY JICTA. TOrJa kAaK MAKCHManbHas MYTHOCTb Ha
Enucce u ADakaHc HabIr0IACcTCs BO BPCMs BCCCHHCIO HOJI0BOAbs. B pesynbrare
MOHMA 3aTOHNACTCS OCBCT.ICHHBIM HOTOKOM.

Pyciioofpasyomne nanocni w viopgoorust pyc.ra

Pycnoodpasyromne HAHOChI HA BCPXHCM EHHCCC Pa3THUHBI HO KPYHHOCTH
— OT MCIKOTO raJICYHHKA J0 MCNIKOro BanyHHHka. X HeTporpaHuccknii cocrae
OIIPCIAC/ACTCH HOCTVH.ICHHCM HAHOCOB M3 ICOJTOTHUCCKHX HPOBHHUHMH BCPXHCH.
ropHoi 4actu daccciiHa Ennces. T103TOMY ranbka M BajyHbI 4aliC BCCro mpca-
CTAB.ICHbI PAHHCICBOHCKHMH KHCTIBIMH BY.IKAHHTAMH (J1aBAMH. .THHAPHTAMHA.
Ty(paMH). TPAHHTAMH H CBA3AHHBIM ¢ HEM SKHUIBHBIM KBApLCM, METaMOp(ute-
CKHMH BYJIKAHOICHHBIMH KBAPIHTAMHE H OKBAPLOBAHHBIMH 3()()y3HBAMH. META-
MOP(HICCKAMHE OCATOYHBIMH MOPOJAMH (KPEMHHCTBIME ANEBPOTHTAMH, OCA-
JOYHBIMH OPEKMHAMH, NMSCYAHUKAMH). OKBAPLOBAHHBIMH NMECYAHHKAMH, JpyTrue
nopoasl CASHCKHX TOP B MHTAXOINEY EHACEH MPOBHHUMAX SBIAOTCA HEIPOYHBI-
MH H BO BpeMi CBOETO IEPEMCINCHHA OBICTPO HPEBPAIAOTCS B IECOK-
JAMOTHATEIb. TAK JKE €Ia00 YCTOMYHBHL K IEPEHOCY MECTHHIE MOpPOIsl MHHY -
CHHCKOH KOTIOBHHBI, MOITOMY HX J0.I1 B CIICKTPE PYCIIOBBX HAHOCOB Mana. Ox-
HJKO B COCTABS JOHHBIX OTJIOKCHHH CO BPEMCHEM HX 0TI Oy IET YBEIHYHBATHCA
H3-3a mepexBata CASHCKHX HAHOCOB BOJIOXPAHILTHINEM H BOCIHOIHCHHS BO3HH-
KAFOIIETO JS(HIMTA HAHOCOB 33 CYET MECTHBIX MOPO.

ANnOBHH XOPOLUO COPTHPOBAH: KOI(DPHLUHUCHT COPTHPOBAHHOCTH (OTHO-
LICHHC NHAMCTPOB HAHOCOB 73% W 25%-it 00CCHCUCHHOCTH) COCTAB/ICT B CpCA-
Hem 1L, 1-1,5, Cpeanuif Knace OKaTAHHOCTH PaBcH 2,3-2.5, OHTHIX rajick Malo.

OCOOCHHOCTbIO JHA PYCNA SIBTACTCS HAMHUMC a/THOBHAILHOM OTMOCTKH,
00pa30BaHHOH, B OCHOBHOM, KPYMHOH raibkOH H BalyHAMH; BO BTOPOCTCHCHHbIX
PYKaBaX BCTPCHACTCSI OTMOCTKA M3 CPCIHCH ranbku. Cpeansist KPYIMHOCTb OTMOC-
TKH COCTABIACT O4-128 MM (MaxcHMaibHas — 10 266 mM). Tonwa pycnoodpa-
3YHOLUMX HAHOCOB, 3AMCTAROLAN M0J OTMOCTKOM, MPCACTABIACHA CPCIHCH ralb-
KOH, cC cpcaHHi auameTp pascH 37,4 Mm (koncOanust oT 32 10 64 mmM). MHoraa
BCTPCHAKOTCS YUACTKH, JIMIUCHHBIC OTMOCTKH — OHH CBSI3dHbl C MCCTHbIMH CHH-
FKCHHMSIMH CKOPOCTCH NMOTOKA, MPH KOTOPBIX MPOHCXOAHT JI0KAIbHAA AKKYMY.1s-
1M HAHOCOB. CTPCIKHCBBIC 30HbI PYC.1a BbICTHIAOTCS 001CC KPYMHbIM MATCPHa-
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JI0M. B IepH()CPHIHBIX YACTAX PYCIA. B PYKABAX, 4 TAKKS HA MOOOYHIX MEpeka-
TOB OTKJAAbIBACTCS MCIKHH MATCPHAN, BMIOTb A0 NCCKOB. JIHO OTACIbHLIX MpPO-
TOK MOKPBITO BOHOM PACTHTCALHOCTBID.

OTMCUACTCS H3MCHCHHMC KPYTHOCTH HAHOCOB MO AMHHC PCKHM: B BCPXHCH
YACTH Y4acTKa BIUIOTH 10 114 kv Huzce Maiinckoi '2C niaoTHo# kpynHorancy-
HOH M BANYHHOM OTMOCTKOH MOXpbITO 52-75 % MnowWAaM Ppycna; HHUKC A0
INIOTHOH OTMOCTKH CHHIKACTCS 10 37 %; OHA 3aMCILACTCH PbIXIbIM FAJCUHHKOM
H YUACTKAMM PY¥CJA, JUIICHHBIMH OTMOCTKH. [110THast H §once KpyMHAas OTMOC-
Tka c()OPMHpOBAIAcCh TaM, [JIC YINOH BOHOH MOBCPXHOCTH MPCBLILUACT CPCAHHC
3HauCHHA (0,43 %o). TTPH MCHBIIMX YKIOHAX H CKOPOCTH TCUCHHMsI B PYCIC Mpo-
HCXOIHT 00Pa30BAHHC AKKYMYJHITHBHBIX (JOPM H3 PLIXJIBIX HAHOCOB. B yCrnoBHAX
3apCryHPOBAHHONO CTOKA CKOPOCTH notoka Enwuces obccncunBaroT TpaHenopT
MCIKOH M CPCAHCH ranmbKH. OJHAKO OHM HC COOTBCTCTBYIOT YCIOBHMAM PasMbiBa
OTMOCTKH H3 D0JICC KpY HOrO MaTcpHaIa.

Mopponorus pycia Exnces HA y4acTKC MCKIY ABYMS BOJONPAHHIHLLA-
MH OMPCACIACTCH HCOAHOPOIHOCTLIG FCOJIOrO-reoMOpP(IONOrHUCCKHN YCIOBHH
cro ()OpMHpOBaHHsA B Pa3HbIX uacTAXx MHHYCHHCKOH KOTIOBHHbL. B mpcaciax
LymcHCKOH KOTJIOBHHBI (BCPNHAA YacTb YUACTKA) PYCJO MIHPOKONONWMCHHOC!
KOpCHHBIC Ocpera (LOKONH TCppac) NOAXOIAT K HCMY TOJILKO CJICBA HA NMPOTSIKC-
Huu 30 % oT BccH Inuubl neBoro Ocpera. B nmpeacnax HH3KOropes (HWKHSA
YaCcTh YYacTKa) MPOHCNOIWT UCPCIOBAHHC LUMPOKOMOHMCHHONO M BPC3AaHHOIO
(WM AJANTHPOBAHHOTO) PYCNA. 33eCh KOpPEHHBIE Ocpera (LOKOIH Teppac) Co-
cTaBLHOT 40 % OT AAHHBI 000HX OSperoB. B LeIOM B HIBKOrOphe CYKCHHA CO-
CTABIMOT 25 % OT ATMHBI PYCIA. PACIIHpEHHS — 75 Y.

Ha BCeM NpOTSKCHMH YYaCTEA pPYCIO. B OCHOBHOM, PA3BETBJCHHOC,
BCTPEYAKOTCA OTACNBHBIC H3IVYHHBI H IPAMOIHHCHHBIC YYACTKH. IMOBCEMECTHO
pasBHTA MOHMEHHAS MHOTOPYKABHOCTH (pHC.2). IllmpHHA ITaBHBIX pYKABOB CO-
craB1AeT B MEKEHD 400-500 M (MuEHMYM — 200 M), OIMpHHA PYCIA C OCTPOBAMH
— OT 2 KM B CYKCHHAX 40 5 KM B pacIIMpeHHAX. | IyOHHA pyCIa HA MEPEKATAX —
2.4 M. B IICCOBBIX JIOIMHHAX MIHPOKOMOHMEHHBIX YHACTKOB — 5-8 M, BO BpPE3aH-
HOM pycie — 10-15 M.

Briaengerca 17 MOp()ONOTHUCCKH OJHOPOJHBIX YYACTKOB, XAPAKTCPH-
SYIOIHNCA NMPEOONATIHHEM ONPEICICHHBIX (JOPM P¥CHd HIM HX COYCTAHHEM
(UCpCAOBANMUCM PA3BCTBJICHHH H M3NYUHH H T.4.). UCTBIPC HHKHHUNX YUACTKA pac-
TIOJIOMKCHbBI B 30HC NMCPCMCHHOIO noanopa notoka KpacHOSpCKUM BOJOXPAHH.IH-
weM (puc. 2, tadn.5s).

HenocpeacTscHno nMske BbINOJA PCKH B KOT.10BHNY pycio Enuces pas-
BCTB/ISICTCS NA PYKABA, XOPOLIQ PA3BHTa NOHMCHHAS MHOMOPYKABHOCTD (Y 4aCTOK
1). B pycac npcoGnataroT OCTPOBA HCOQ.IbIIMX PA3MCPOB, XAPAKTCPHO MOJNOC
OTCYTCTBHC H3YyUMNl Y PYKABOB M MHOTOUHCICHHBIX NMOHMCHHbIX TpoTok. [lo-
A00Hast MOPQOTIOrHs THIHUHA AT PYCC MPCArOPNbIX 30H, NPOTCKAIOWMN B ¥C-
JOBHIX PC3KOH CMCHbI TCKTOHHUCCKOTO PCiKHMA FOP M MpCAropuit U JopMupo-
BaNHs «BHYTPCMNHCH ACILTBI» KaK PC3y.1bTaTa PC3KOFO0 H3MCNCHHA (DOpPMbI
TpaHcnopTa HaHocoB (Hasapos u ap.,1998).
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HOPOAHBIC YUACTKH PyciIa. PycI0: @ — OTHOCHTCABLHO MPIMONMHCIHHOC, O — HO¥-
MCHHO-PYCJIOBbIC PA3BCTBICHHS C H3BHJIHMCTbIM OCHOBHBIM PYKABOM. B — OIHO-
CTOPOHHHC PA3BCTBICHHC H BbIHYIKIACHHASI H3IYUHHA. Yeroenote obosnatequa: | —
notivG; 2 YCnVHS! GHICOKUX MepPac il KOPensix 6epecos

Huxe mo TEUEHHIO CTCHEHD Pa3BETBICHHOCTH YMEHBIIACTCA, HPEOOIamaeT
IPAMOJHHEIHHOE PYCO, OIHHOYHBIC H OTHOCTOPOHHHE PA3BETBICHHA (YUACTKH 2
4 4). HHOTJa CONMPOBOKIAIOIMECH CIA00Pa3BHTOH MOMMEHHOM MHOTOPYKABHO-
CThIO (YUacTok 3).

B nau0o.1cc norpyxkaroruciicst yactu LUy WCHCKOH KOTJIOBHHBI PYCIO Xa-
PAKTCPH3YCTCsi CAMBIMH CI0KHbBIMH PA3BCTBICHHUSAMH. LLINDHHA Cro ¢ OCTPOBAMH
yBcauuBactes ¢ 300 M 10 3 kM. B npcacaax 5-ro Mop(osiorutcckH 01HOPOAHO-
r0 YUacTka OHO NPCACTABJCHO TPCMs IPYMNAMH HCOONbIUMX PA3HOBO3PACTHbLIX
QOCTPOBOB, PA3AC.ICHHbBIX OCHOBHBIM PYKABOM C OTHOCHTCIBHOH BOIHOCTBIO (60-7()
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%, H pAIOM BTOPOCTCHCHHBIX NMPOTOK, YHCIO KOTOPBIX B OJHOM CTBOPE MOKET
AoCTHraTh NATH, TaKHUC Pa30POCAHHBIC PA3BCTBICHHA (OPMHPYHOTCH KAK CICACT-
BHC AKKYMYJILUH HAHOCOB NPH NCPCCCHCHHU PCKOI paOHA HCOTCKTOHHUCCKOrO
TIOPYsKCHHSL.

Husxe, no ycpe NpHOTHIKCHHSL K BO3IbIMANOIUCMYCH HM3KOTOPbIO, AKKYy -
MyJSiLMs HAHOCOB 3aTyXacT, MPOHCXOAHMT CMCHa MOP(OAHHAMHMHCCKOrO THMA
pyvcia. B nmolMCHHO-PYCIOBOM Pa3BCTBICHHH, 3aHHMAMOIUCM BCChb YYACTOK O,
BTOPOH MO BOAHOCTH pykaB (23 % B MCIKCHb) NPO.I0JKACT PA3BCTBIANTLCS, TOrAA
KAK OCHOBHOM PYKAB MCAHIPHPYCET. COOTHOIEHHE /L (1 — e, L — mar mimy-
YHHbI), XAPAKTCPH3YIOLUCC CTCICHb PA3BHTOCTH MY UMH, HC mpeBbiacT 1.5, Ha
YHACTKC 7 y CCBCPHOH rpaHuubl LIy IICHCKOH KOTIOBHHBI B PYCIC Pa3BHBACTCS
ABC CHCTCMbl OJHOCTOPOHHHX PA3BCTBICHHI{. Pa3ACICHHLIC KPYTOH BbIHYKACH-
HOM M31vuMHO# Bo3ac XpcOta Bepxuuit KavcHb, rac pcka MOBOPauMBacT noa
NPsiMbIM YIJIOM BICBO, ODHCHTHPYAICh B10Jb XxpcOTa. B ocHOBHOM pykaBc mpo-
X0aHUT 97 % oT 00LUCrO pacx0aa BO1bl B MCIKCHb.

Hauunast ¢ 8-ro yuactka, EHHCCH nmpoTCKACT MO HM3KOTOPbE) MHHYCHH-
CKOH KOT.JTOBHHBL B CYKCHHAX A0MHHBI 10 2 KM pycno BpesaHHoe (8 v 12 yuacr-
ku) unn agantiupoeanHoc (10 W 14 yuactku). [o¥ima 31cch MHOO OTCYTCTBYCT,
aub0 BCTPCUACTCH TO.IBKO HA OCTPOBax. Pycio o0pa3yver 1ud0 CHCTCMY PaBHBIX
MO BOJHOCTH HAPAILICNBHBIX PYKABOB (¥4acToK 8). NHOO MOHMCHHO-PYCIOBBIC
Pa3BCTB.ICHHA W3 ABYX ONH3KAX HO BOIHOCTH PYKABOB, Pa3IC/ICHHBIX KPYHHBIMH
MOHMCHHBIMH OCTPOBAMH, HO COCIHMHSIOLUMCCS MOMCPCUHBIMH NMPOTOKAMH (yya-
crok 10). nuOO nMpCICTABICHO CIOMHBIMH OJHOCTOPOHHMMH PAa3BCTBICHHAMH
(yuacrok 12).

B pacmupcHuUsAX TonwHbI 10 3-5 kM pycno Gonce paszHooOpasHOC, XOTH
MOP(ONOrHYCCKH MCHCC CIIOMHOC. UCM B CYKCHHAX. B HCOONBIIOM pacwimpeHHK
(11 y4yacTok). rac MIMPUHA THA AONHHBI ¥ BC.THYHBACTCA BCCIO € 2 A0 3 KM, PYCno
OTHOCHTCTIBHO NMPAMOIHHEHHOE C OJHOCTOPOHHMMH PABBETBICHHAMH H PA3BHTOH
MOHMEHHOH MHOTODYKABHOCTBK). B KpymHOM JIVTaBCKOM PACIIHPEHHH (Y4AaCTOK
9) p¥CNO pA3BETBICHHO-H3BHIIMCTOC. 3J¢Ch CBOOOIHBIC H BBIHY;KICHHBIC H3ITY-
YHHBI OCNIOKHCHBI DA3BETBICHHAME BTOPOTO MOPAIKA HIIH O0pPa3YIOT pa3OpocaH-
HBIC PA3BETBICHHMA, PA3BHTA MOMMEHHAA MHOTOPYKaBHOCTH. B Tlpenadaxancrom
pacMpeHUH (13 ¥9aCTOK) NpH 00MEM MOBOPOTE PEKH BICBO PYCNIO PA3BETBICH-
HOC CO CIOKHOH CHCTEMOH PYKABOB H MPOTOK.

Taxue pasnH4Hi B MOP(OJOTHH P¥Cla B MPEICIAX CYKCHHH H pacIuHpe-
HHH CBOHCTBCHHO PEKAM ¢ TAJCYHO-BATYHHBIM COCTABOM HAHOCOB H CBA3AHO C
OCOOCHHOCTAMH H3MCHCHHA HMX TPAHCMOPTA NPH CMEHE ()a3 BOJHOTO PEIKHMA
(Bemii, Beproeud u ap.. 1979; Bepkosuy. 3aiues u ap., 1985).

30HA MCPCMCHHOIO MOAMNOPA BKIKOUACT KOPOTKHC CYJKCHHSI, KOTOPBIC HC
BbILACTIIOTCS B CAMOCTOSTCIIbHBIC MOP(OI0THUCCKH OIHOPOAHBIC YUACTKH. 31CCh
PaCMpOCTPAHCHBI NOHMCHHO-PYCNIOBbIC PA3BCTBICHHSI C PYKABAMH Pa3HOH cTCnc-
HM M3BHIMCTOCTH, BTOPH'HOH PA3BCTBICHHOCTbIO W MOHMCHHOM MHOTOPY KaBHO-
CTbO.
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Tad.mna 5. MopQonorHucckH 0IHOPOIHbIC YHACTKH pycIa Exnuces Mex-
AY BbIXOAOM H3 CasIHCKHUX T op H Kpacuoxpcxnm BOJOXNPAHHITHLLCM.

Yyac1ok
No Knm ot Mopho, HTIaMIHeckre THITLI pyca.
Matitckoit

11C

[LIyincHeKasE KO IIOBUMHA

1 11-23  [Passermictizioe ¢ HORMCION MUOLOPYKABHOCTHIO

2 23-40  |OTHOCHTETHHO TPAMOTHIICHTIOE, O,THOCTOPOIIIIHE Pa3RETRIEIST

3 40-32  |OTHOCHTCIBHO LPSMO.IMHCHHOC M OIMHOMHBIC PA3BCTBIICHHS ¢ HIOMMCH-
HOH MHOIOPYKABHOCILIO

4 52-59  |OTHOCHTETHHO NPAMOTHIIEHTIOE. O;THOCTOPOIIIHE Pa3BeTRICIIHAS

5 59-70  |PasOpocatlble pasBetis e

0 70-80 |l [ofMeIMIO-PYCIIOROE Pa3BETDIEIIHE C PaIBETRICINILIM M HIBIIIACTLIM
PYKaBaMuy

7 80-86  [OMHOCTOPOHIHC PABBCTIICHHS M BLIIYAICHHAST WaIYYHIA, HodMCIIHas
MIIOTOPYKABIIOCTT

11u3K0ropbe (BBILIC 30HBI LICPCMCHHOLIO 1I0110pA)
8 80- 93  |Bpenammioe pa3neTnIelnoe pycIo
9 93-103  |PasBCIBICHHO-UBBWIMCTOC PYCIIO M PA3OPOCAHHBIC PABBCIBICHUS ¢ IIOH-

MCHIIOH MHOLIOPYKABIOCTLIO
10 [ T03-114 |AnmanTHpoBaHiioe MOIMEITIO-PYCIOBOE pa3BeThICNHEe ¢ MOIMeNHoH
MHOI'OPYKABHOCTBIO
11 114-122  [O}(10CTOpoHIKC Pa3BerBIICH ¢ HOAMCHITOR MIIOTOPY KURHOCTHIO
12 | 122-130 |Bpenatmoe pycrio ¢ o;TFIOCTOPOINIHMH Pa3BeTBIETIMIME
3 130-139 |PasBerBICHHOE PYC.IO ¢ HOHMCHHOM MHOI'OPY KABHOCTHE)
1 rskoropne (3011a IepeMEIITIOTo 10 TIopa)
39-142 |PasBerBicHHOE pye1o (e b1 p. AGakaHa)
15 | 142-154 |TToHMCHIO-PYCUOBBIC PA3BCIBICIH ¢ HOAMCHITONR MIIOTOPY KdRHOCTHIO
16 | 154-160 |l lofMerno-pycnonoe pasBeTniiellHe ¢ Pa3BeTRIENTIO-M3BHITHCTHIMA Py -
KaBaMU U IOMMCHHOH MHOL'OPYKABHOCTBIO
17 | 160-174  |PasBerBictHo-H3BHIMCTOC PYCIO ¢ LHOUMCIIHOR MIOIOPYKdBHOCTLIO

C mop(onorucH pyca TCCHO CBs3aHbl YKIOHBI BOJAHOH NMOBCPXHOCTH. B
BCPXHCH 4YacTH LLIYIICHCKOH KOT.IOBHHBI OHH OTHOCHTCIIbHO BbICOKHC ({),47%0 —
0.7%0). B HEHTPANBHOH €€ YACTH COCTABILIOT OK0JO 0,4%o0, B KOHIIC KOTIOBHHEI
YMEHBIIAOTCA 10 0,14%0. uITO CBA32HO ¢ MOJMOPOM MOTOKA HECKEICIKALIHM CY-
JKCHHEM JONMMHBL Ha HH3KOTOPHOM VUACTKE B CY)KCHHANX YKIOHBI B CPCIHEM
paBHs! 0,3-0,5%0, HO B HAYMATC PACIUHPEHHE OHH YBETHUHBAIOTCA 10 0,65-0,80%,
4 B KOHIE M3-3d MOAMOPA OT HIDKEISKAIIHX CYKSHHH CHIRAI0TCA 10 0,2-0,4%0.

B soHe BRIKTHHHBAHHA mOANOpa KpacHOAPCKOrO BOAOXPAHHMIHING B MC-
PHOI MEPET €I0 HAMOMHCHHEM YKIOHBI MHHHMA.IBHBIC BIUIOTH 10 OOPATHBIX NPH
nomnope Exnces co cropons! Abaxana 1 TyOsL. B Hauate 30HH PErpeCCHBHOTO
PACHpPOCTPAHCHHS BOIHBI NOAMOPA OT BOJOXPAHHIHINA YKIOHE YMCHBIIAOTCA B
CTBOpPE BHIK.THHHBAHHKA NOATOPA MPAKTHYCCKH J0 HY T4
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Mop¢ogorna nepekaros Exiices 3aBUCHT OT THNA pycia. Yalwe Bcero oHH
HAXOTATCSL B MCCTAN CHHIKCHHSI 3PO3HOHHO-TPAHCTIOPTHPY HOLLCH CMOCOOHOCTH
NOTOKA MCPCA CYMCHHUIMU H NPH PACTCKAHHM CrO MO pykaBaMm W mpotokay. [lo
MCCTOMOJIOMCHHIO, IPUUHHAM BO3HHKHOBCHHS M MOP(OIOTHH HAa EHHCCC MOXHO
BbIACIHTb BOCCMb THIOB NCPCKATOB, 00BC,THHCHHbIX B TPH rpyNbt (puc.3):

A Heperxanivt ¢ npssoinielinom pycie.

1. MNcpekarbl Ha NCpeBanc MOTOKA OT OHOrO Ocpera K ApPYroMy kak B
PACLUHPCHHIN PYCIA, TAK U MPH Cr0 HCH3MCHHOH LIHMPHHC. OHH OT/IMMANOTCS
npocToii MOP(OIOrUCH — CABUHYTHIMH APY T MO OTHOLUCHHIO K APY Y NOOOMHIMH
U KOPbITOM HA MCPCKOLUCHHOH OTHOCHTC/IbHO OCH PY¥CJA IPsAC. YCThCBbIC 4ACTH
NOHMCHHBIX MPOTOK YBC.IWYHBAKT 3ATOHCKHC YACTH MCPCKATOB H CMOCOOCTBYIOT
BO3HHKHOBCHHEO HA HHX OCCPCIKOB.

2. Mcpekarbl ¢ UCHTPAIBHBIM MOOOYMHCM B PACLIMPCHHSX PYCJa WIH Ha
NoJaX01IC K KOPCHHbIM OcperaM. OHH MMCIOT 1Ba rpcOHs, JHO0 OJHH B BCPXHCH
yacTH nepekara. LicHTpaibHbIC HOOOUHH HHOTAAa HPCACTAB/ICHBI OCCPCIKAMM.

3. ACHMMCTPHYHbIC MCPCKAThI, IAC OAWH W3 HODOUHCH WMCCT OONbLIMC
pa3mMCpbl, PA3BHUTYIO 3aTOHCKYH YACTb, KOCbI H OCCPCIKH B YXBOCThC. [1pH 3TOM
HCPCBajia HOTOKA OT OAHOrO OCpcra K JpyroMmy HC mpoucxoiaut. Obpasyrores
TAKHC HCPCKATbl. KAK MPABHIO. B PACIIMPCHHAX MPSIMOJIMHCHHOrNO pycaa, rac
MACCHBHBIC HOOOUYHH 3AMOJHKT BEIDOHHBI OCPCros.

b, Hepexaniet 6 v3:1ax pasgemeaeius i Custiiist PYKacos.

4. TlepeKaThl B YATAN PA3BETBICHHA HA 1BA B 00.1e€ pyKaBoB. OHH HMCIOT
NOOOYCHB ¥ OTOJIOBKA OCTPOBA, PA3ICIOMIETO PYC/I0, NPHYEM OTHH M3 PYKABOB,
KAK NPABHIO. IICPEKPHIT 3THM NOOOYHEM. TAKHE TEPEKATHI 00PASYIOTCS TOJIBKO B
OTHOCHTCIBHO CHMMETPHYHBIX ¥3/14X PA3BETBICHHSA, TI¢ PYKABA PACXOIATCS 1O
PABHBIMH PJTH O 3KHMH YTIAMH.

5. TIepekarthl B y3IaxX CIHAHMA PYKABOB. X MOGOYHH PACHOIATAROTCA HA-
NPOTHB JPYT OPYTA; CPSIHAHN M3 HAX IPHYICHCH K YXBOCTBIO OCTPOBA, HO MOKET
pacIoJIaraThCs B OAHOM M3 PYKABOB HTH. OV IVYH OTTOPTHYTHBIMH OT HETO. HMCTh
BHI 0CEPEAKA.

B. Iepexamot HQ U3TVYUHAX.

6. TTepekarsl HA MEPErMOAX M B BEPXHHX KPBUIBAX CBOOOIHBIX H3IVUHH,
HX MOOOYHH HAXOIATCA B 30HAX 3AMCIICHMA TCUCHHA ¥ BHITYKIIBIX OCPETOB, Ips-
ABbl ICPCCCKAOT PYCJIO M0,1 YIJIOM K Cro OCH.

7. TlcpckaThl B ¥, IJIMHHCHHBIX HH/KHHX KPbLIbAX H3/YUMH, B KOTOPbLIX Ha-
PYLUACTCSl PACHOJIOMKCHHMC 30H YCKOPCHHSI M 3aMCANCHHSI TCMCHHA. [loGouHu
31CCh MOLYT HAXOAMTBCS ¥ HPOTHBOHOJIOMHbLIX OCPCrOB HANPOTHB APV APYra.
MHOrHC M3 HHX OCJIOMHCHbI OCCPCIKAMH H HH3KHMH OCTPOBAMH.

8. MNcpekaTbl B BCPIUMHAN H BCPNHHUNX KPbUIbSIX BbIHYKACHHBIN H31YUMH
NCPCA CYIKCHUSIMH PYCJIa BOBNC CKAMbHbIX OCperos. B Mx MOp(0.10rkMu Bbhiac1s-
CTCst OOLIMPHBLH NOGOUCHb MCPCI CYVMCHHUCM. HO Cro MCCTOMOJIOKCHHC M HATH-
YUC IPYCHX NOOOUHCH PasiMMHO Ha KaX1oM ncpcekare. Yaiwc Bcero nofoucHb
OPHUICHCH K BbINVKJIOMY OCPCry BbIHVIKICHHON H31YUMHBL WM NPCACTABILICT
co0oit rpynny OCTPOBOB M OCCPCIKOB, 0OBCAMHCHHBIX B KPYMHYHO OTMC/b. MHO-

170



Puc. 3. Mopdo10THYECKUE THIIBI NEPEKATOB BEPXHETO EHHCES: a — B 1mps-
MOIHIIEHIIOM pycle Ia Mepepale NoToka;, O — B MPIMOIHIIEATIOM pycie ¢ TEITPaTLImIM
TMOGOTHEM. B — B TIPAMOIHHEHHOM PyCIe ¢ aCHMMETPHUHBIM CTPOSHHEM; T-B YXTaX pas-
BCIBICHHS, M — B V314X CUMSIHML, ¢ — HA LCPCIUOAX M B BCPXHUX KPbUIbSIX CBOOOIHBIX
HTYHHIL %K — B IKITHX KPLUTLAX HATYUHIL 3 — B BePITTHIIAX H BEPXHHX KPLLTBAX RLITY K-
JCINILIX M3NTYYHI TIepe]T CYKEITHeM pycla. Yerognsie obosnayenus: 1 omaievie vyacm-
K1 pyena, ozpanuynennvie usooamon 1,5 v, 2 — usobanivt (cevenne — 1 x); 3 — sapac-
maiowe caaednivie ommean, 4 meppacet 1 Kopeiitsie Gepeea; 5 HONAG
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I1d NCPEKATHL HMCIKOT TPH NOOOUHA, B ITOM CIyHde CAMBIi OOMpmION nodovucHb
ABIACTCS LCHTPATIbHbIM.

B Tabmuuc 6 npuBCACHBI HCKOTOPbIC OOOOLLCHHLIC XAPAKTCPUCTHKH pac-
MPOCTPAHCHHS NCPCKATOB PA3IMMHBIX THMOB MO TIHHC BCpNHEro Enuces. Hau-
60.1cC pacNPOCTPAHCHb! MCPCKATbI B PA3BCTBICHHOM PYCIC: OHH MKC HMCIOT Hau-
60abluyt0 ATMHY. Peike BCCro BCTPCHAKOTCS MCPCKATbl B HHIKHHMX YATHHCHHBIX
KPbLIbIX H3TIVUMH PA3BCTBICHHO-H3BHIHCTOrO PYC.IA; B TO %C BPCMA MX JIHHA B
MIONTOPA Pa3a MPCBBILUACT CPCAHION ATHHY BCCX OCTAIbHBIX ICPCKATOB BCPXHCIO
Ennces. [NepekaTbl 0OCTAIbHbIX THNOB 3AHUMAIOT MO PACMPOCTPAHCHHIO H ATHHC
TIPOMCIKYTOUHOC TMOJIOKCHHUC,

Tabamna 6. PacnpocTpaHCHUC NCPCKATOB PAsIWYHBIN THIIOB B PYCIC
BepxHero Ennces nmke Maitncko# ['2C.

‘Lwr 1epekata Koamue- | %or | Cym- | %or00- | Cpeumsist
CIBO o0IIClo | Maptas | ek JYiM- JPIdNE
uHcIa | UTMHA. | TILI Reex | mepexara.
KM | lepekaton KM
A. B ipsiMoTaTIeftIoNM pyeTe
1. Ha 1repeBacic 110Toka 6 13 8.1 11 1.4
2. C retrpanbibiM HobouteM 4 8 5,0 8 1.4
3. C aCHMMETPUYHLIM CTPOSHHEM 4 8 5.9 8 1.5
b. B paserigictniom pycie
:;)]lj yAmax pasBeTRIeHHs pyKa- 1 23 10,9 15 10
5. B vylax c.iusus pykasos 9 |9 16,0 22 1.8
13. 13 W3numicToM pyce
0. Ha 1epernbax 1 B BCPXHHX . , \
R‘pI)I.‘[LS{.\} CROGOMILIX mlnytrmr 9 19 16,1 2 1.8
7. 3 ¥ L IMHCHHBIX HUKHHX
KphL (bsIx W3V UHH 2 4 4.3 6 2.2
8. B3 BepX1mx KpLIILAX | BepITH- .
Hax BbIl-ly)K,[[Cl-H‘-[bIX u’snqu‘i 3 6 227 8 18
HUTOTO 48 100 72.4 100

OcoOCHHOCTH PaCHPOCTPAHCHHSA MCPCKATOB PA3THUHBIX THHOB HO MOP(O-
JOTHYCCKH OJHOPOTHBIM YYACTKAM PyCIA HITHOCTPHPYROTCS TabmuueH 7. Ham-
$0.1pIIEC YHCTIO MEPEKATOB CHOPMEPOBATOCE B PABETB.IEHHOM H PA3BETBICHHO-
H3BHIBCTOM PYCIIE, CIOKHBIC IO MOD(OIOTHE NMEPEKATHI MPEOOIATAIOT B y3I1aX
PA3BCTBICHHS H CIHMAHMA PYKABOB. HA VITHHCHHBIN HIDKHHX KDBUIBAX H3TYyYHH.
HauMeHpIIES KOTHYECTBO MEPEKATOB HANOTHTCA B OTHOCHTCIBHO IPAMO.IHHEH-
HOM pYCTIC B CYKCHHAX HIIH B H3BILTHCTBIX PYKABAX.

I[(Eq)()])]\ﬂl[llll[ pP¥CIa H HX HIMCHCHHSA 0T B.IMAHHCM PCrYJIHPOBAHHA CTORY

BepruxageHbie pvcnoBeie medopmanmn 10 cTpouteibcTtBa CasHo-LLy-

mercko# [2C 3axmouammcs B mpeaetax [IvmeHCKko# KOTIOBHHBI B HATIPABICH
HOH MHOTOBCKOBOH AKKy MY JIILIHH HAHOCOB. 4 B IPEACTAX HI3KOTOpHH CeBEPHOIT
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Tab.mua 7. PaCnpoCcTpaHCHUC MCPCKATOB PA3JIHMHbBIX THIIOB HA ¥4acT-
kax pycna BepxHero EHuces ¢ pasanuro# siopdosorucii (HoMcpa THIOB ncpeka-
TOB COOTBCTCTBY FOT HX HYMCPALMH B TCKCTC)

Mopdonoruuccku v 5 _ | /hmnaepekaton pastibix th- | 8 o % et
QIIOPOTILIE YIACTKH E § Z oD, KM E, 4:'7 2'“ TIepeKaTon
EE 8 2 < Z2|orwmnb
2 =L 5 € E 3| yyacTkon
|  tampvem |5 % L2]3f4]5]6]|7|8|5E 2
3 Omocu’ge.‘mno psi- 4052 s lishiabliolisl Lo ] 70 54
MOJTHICHTIOR - IO s RERN REhg I : -
4 O HOCTOPOHHHE pas- 52.50 I P I O O B 3.9 5
BEIRICHHS o o
5 |PazOpocatitnie pas- 59.70 ol bkolsal . -] 6.2 s6
BCTRICTIAS - : i B : -
6 |lloumenmo-pyenonoc
PazBCIBICHHE € H3RH- 70-80 . . . . - 1.7 - . 1.7 17
CIMCTLIMY PYRABAMH
7 |Omocurepmo Upsi-
MOTTHICHITLIC YTACTKH | ¢0).86 _ I R R I I I ) 12 18
H BRIHYA(CHHAN W3ty -
YUHa
8 |Pazperpiientioe ppe- )
- aHoC 86-93 - =l - 1281 -] -0 - 2.8 43
9 |PasseTBACHIO-
MY{RHJIMC'I\()CCpaf%ﬁp()- 93-103 . - 1.7l - . - ha7hg 5.2 32
CANUBIMU PA3BE D 1e-
HUSIMY
10 |lloumento-pyenonoc
DAIBCTRICHHE 103114 1.8 | - | - | - |1.5[1.6]2,6] - 7.3 65
11 |Oanoetopontye pas-
BeTBIC 1M 1M4-122 110 (- |- o) - - |- [0.2 3,2 46
12 |Bperammie oftiocTo-
POHIITAC PA3IBCTBIICHHS. 122-130 1.5 . - - . . - - 1 .5 19
13 |Pazpersiientoe 130-139 - [0.6]1.0]1.3]0.7]109] - | - 4.5 50
14 |Pazperientioe p
ennTe p.AGakan 139-142 | - sl 1,1 31
15 |TTouMeHHO-pYCIIOBRIC
PASRETIICHHS 142-154 1 1.3 | - |1.5|29)2.8 - | - | - 8.5 71
16 |TToumenHO-pyCIOBOL
PAIBCTRICHAS C WIBH- | 15416 | - - - 12830 -] - 5.5 80
LIMCThIVIH PYRaBAMP
17 |PazrerrieHHO-
HIBHIHCTOS 160-174 - -l- - 120174 -] - 9.4 64

yacTH MUHYCHHCKOH KOT.JIOBHHBI — B c1a00M Bpc3aHHH pycna. O0 tom cBHIc-
TCNBLCTBYIOT KOCBCHHBIC FCOMOP()OIOrHYCCKHC TMPH3HAKH — OOBANOBAHHAN TMO¥-
Ma. CHHXKCHHC BBICOTbI HH3KHX HAIMOWMCHHBIX TCPPAC HHKC YPOBHCH MOHMbBI H
T.1. CasHCKOC BOJOXPAHWIIHLIC TNCPCXBATHIIO CTOK HAHOCOB. MOCTYMABIUHX H3
Casinckux rop. B pesvibrare B HukHeM Obedic ['OC cran ocyuccTBasThes pas-
MbIB JHA. COrIaCHO AHANMH3Y KPHBBIX CBS3H PACXOIOB W YPOBHCH BOJbI HA MHI-
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POIOTHYECKHX MOCTAX HEMOCPEICTBEHHO INOCAE MEPEKpBITHA EHHCES MIOTHHOMH
Ty OHHHAsL 3PO3Hsl, CONMPOBOKAAOILASICS NOCAAKONH YPOBHCH BOIbI, HAD.1101a14Ch
HA NPUMIOTHHHOM YMACTKC, a4 MPOY KThl Pa3MbIBA 00PA30BAIM BOJHY AKKYMY.1s1-
LHH, KOTOPas CMCILAAACh BHH3 NO TCUCHHIO. 3a 4 roaa OHa MpoLL1a NyTh 0KOO
25 kM U Ob11a 3aUKCHPOBAHA B BHAC MOBbLIICHH kpuBoi (0 ff//) na r.m. Hu-
KHTHHO.

B nocacaytowue roast (1982-1983) 6b110 OTMCUCHO MOHWIKCHHC YPOB-
HCHi BObI HA 6 CM Kak Ha r.. HHKHTHHO, Tak H Ha r.o. LllyiucHckoe B 75 kM HU-
HKC IO TCUCHMIO, 3TO O3HAYACT, MTO BPC3AHHC, HAUABLUHCh HCHOCPCACTBCHHO ¥
IUIOTHHbL, PACHPOCTPAHK.I0CH 3a 7-8 JicT Ha 8() kM BHM3 No TcucHUI0. [locac ato-
ro OTMCTKH MCXCHHBIX YPOBHCH HA 3THX HOCTAX CTaOHIM3HPOBANHCH, OTPaXKas
NPCKPALUCHHC BPC3aHHs W3-3a (opMupoBaHus oTMoCcTkH. Ha r.n. TloacuHee B
150 km Huske CasiHo-LLy weHckol ['2C NOHUMKCHHC YPOBHCH OTMCUCHO HC ObLIO.
TaK KaK BOJIHA BPC3aHHUs pycia B HHKHEM Obedic MIC croaa He goua.

OpH3OHTATBHBIC PYCIOBbIC IC()OPMALKWK HA BCPXHCM Enwcce pasBuBa-
IOTCA B YC/IOBHAX TMOBBIICHHBIX YKIOHOB H CKOPOCTCH TCUCHHS H PBINJIOFO
CTPOCHHSI HOHMCHHBIX H TCPPacoBbIXx OCpPCroB. 3TO OHPCACIACT HX BBICOKYHO
HWHTCHCHBHOCTb. [10 MacwTabaM HPOSIBICHHA OHH MOIYT OBIT PA3ACICHBI HA
MCCTHBIC H 00wHC. [lepBbic 0XBATBIBAKOT HC3HAUMTCIBHBIC MO MPOTSHKCHHOCTH
OTPC3KH pycia — AJIHHA (JPOHTA Pa3MbiBa (HAMbIBA) OCPCroB KOJICONICTCH OT HC-
CKO.JIbKHX ACCHATKOB MCTPOB A0 MNCPBbIX KW.TOMCTPOB. CPCAHSS CKOPOCTb PCIKO
MPEBBIIACT 3-5 M/TOA. KOH(UTYpALHA PyCIa CYIECTBEHHO HE MEHACTCA. K HuM
OTHOCATCA: 1) JOKATBHBIE PA3MBIBBI OEPETOB HANPOTHB MOOOUHEH MEPEKATOB B
OTHOCHTCIBHO MNPAMOIMHCHHOM DPYCIE. OHH CONPOBOKIAKOTCA OOPA3OBAHHEM
MOIOZOH MOMMBI IIPH 3apACTAHMH TBHUIOBBIX 4YACTell mobouHeH. B pesyimbrare co
BPEMECHEM TNIPSAMOIMHEHHOE PYyC/NI0 MOKET NMPEBPATHTLCA B HBBHIHMCTOE, 2) pas-
MBIBB H.TH POCT IOHMBI B OTOIOBKAYX, YXBOCTBAX M BO3IE OCTPOBOB PA3BETBICH-
HOTO PyC/d: TIPH PA3MBIBE OTOIOBKOB H HAMBIBE YXBOCTBCB IPOHCXOIHT IEpe-
MEIICHHE OCTPOBOB BHH} IO TCUCHMIO. IIPH HAMBIBE OTOJIOBKOB H PASMBIBE YXBO-
CTBE¢B — BBEpX. [IepBOC CBOMCTBCHHO BPEHAIOMICMYCA PYCIY B HIDKHCH YaCTH
YYACTKA (HH3KOTOPbE). BTOPOE — YCIOBHAM HANMPABICHHOH AKKYMyJLILMH HAHO-
coB (IlymeHCKas KOTIOBHHA). BC1eacTBue OOKOBBIX pa3MBIBOB (HAMBIBOB) OCT-
PoBa MEHSIOT ()OPMY, MPHUCM NPH HAMBIBAX IIPOMCXOIUT OOBECIUHEHHE OCTPO-
BOB B 00.1CC KPYIHbIC H HX MPHYICHCHHC K PAHCC 0OPa30BaBLUHMCS OCTPOBAM; 3)
Pa3MbIB BOFHYThIX OCPCTOB B MPUBCPIUHHHbBIX YACTIX H HIOKHMX KPbUIbIX H3JY-
YUH, 00PA30BAHUC MOJOAOH MOHMbI ¥ HX BbIMYKJIbIX OcperoB. MckawucHue co-
CTaB.ISAOT KPYThbIC (MCTACOOPA3HBIC) M3y UHHbI PYKABOB, 4 TAKAKC BbIHYKICHHbIC
H31YUHHBL Y MOMOCHX H3IYUMHH NPco0.1a3ACT NPOAOALHOC CMCLUCHHC, ¥ KPYThIX
— MOTCPCHHOC.

O061Me ACPOPMALIMM 3ATPATHBAKOT YUACTKH PYCAa GOJBLIOM MPOTHIKCH-
HOCTH, B PC3YJbLTATC YMCLO KOHQHIMYPAuMs pycia B LCIOM 3aMCTHO MCHACTCH:
HCUC3AI0T M BHOBb MNOSIBJSIOTCS HOBbIC OCTPOBA, Pa3padaThiBAOTCA U MPCBPALLA-
I0TCSI B OCHOBHOC PYCJIO MOHMCHHBIC MPOTOKH, HAOOOPOT — OCHOBHbLIC PY¥KaBa
MOJIHOCTBIO 3aHOCATCSl HAHOCAMH. MHTCHCHBHOCTb pasMblBa Ocperos 6-8 M/roj
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(MaxcuMaIbHAA — 14 M/rox). MOKEO BRLICIHTH ABA BHIA OOIHX Ae(opMaLmHii:
1) M3MCHCHMst B NPCACIAX OCHOBHOIO PYC.1d. 3AKIOUAKOLUMCCH B PA3MBIBAX OCT-
POBOB U OCPCTOBbIX MACCHBOB MOHMbI, BO3SHUKHOBCHHH HOBbIX OCTPOBOB M pas-
BCTBICHHH pycna; 2) AC(OPMALMH, 3ATPACHBAKOILMC BCCh TNOSIC PA3BCTBICHMSI
PCKH, BKJIHO4Asl OCHOBHOC PYCJIO, BTOPOCTCNCHHBIC PYKABa H NOHMCHHBIC NPOTO-
KH, BCICACTBUC OOMCJCHHMSI MPOTOK H PYKABOB OOBCAMHSIOTCS HCOOJBLUHC M
BO3HHKAIOT HOBBIC KDY MHbIC MOHMCHHBIC OCTPOBA, OIHOBPCMCHHO paspabaTbiBa-
HOTCSl HOBbIC MOHMCHHBIC MPOTOKH, MPOHCXOIUT PACHICHCHHC KPYITIHBIX MOHMCH-
HbIX OCTPOBOB H 4aCTH OCPCrOBbIX MACCHBOB HA HCCKOIbKO MCHCC KpPYIHBIX OCT-
poBoB. [IpU 3TOM MOJHOCTbEO M3MCHSICTCS MO.10KCHHC OCHOBHbLIX MO BOAHOCTH
pykaBoB. Ha puc.4 A mpHBCICH HPHMCDP TAKHX PYCIOBbIX AC(OpMALHii. NpOH30-
WCAWHN B JIYraBCKOM PACIIHPCHHH A0JHHbBI BCPXHCTO Ewunces (93-103 kM or
Maiinckoii I'20).

B CCTCCTBCHHBIX YCJIOBHSAX (10 PCry.THPOBAHHA CTOKA) mpcodiagand mc-
CTHBIC AC()OPMALHH B NPAMOJHHCHHOM H. OCOOCHHO. H3BH.IHCTOM pycic (Tadi.
8). PasmwbiBy Ocperoe Obl1o HoaBepacHo 28% Bcex Ocperoe. HambiBy — 17%.
Cpeausist ckOpOCTb pa3vibiBa 6CPCroB cOCTABIANA 3 M/T0d, CPCAHCMAKCHMAIbHAN
— 6 M/roa, makcuManbHas (B JlyraBckom pacluupcHun) — 12 m/roa.

Ta6.mma 8. PacHpocTpaHcHHC pyCI0BbIX AcOpMAaLIHii pa3THUHbIX BHIOB
Ha BCpxHCM EHKCCe A0 M nOCC 3apery IHPOBAHUS CTOKA.

1 [eprios PycTonnie redopMarmu, % oT LTI SeperoBoi THITHH
tal: (o, (cHUHA Meeinie: QBmue:
TMPAMONH- | Pa3sBeTR- | W3DWIH- |B OCHOBHLIX| BO DeeM
HCHHOC JCHHOC | croepye- | pvkapax | 1osice pas-
Py IO pYeIo 1O BCIBICHUS
1 o
Jlo 3aperyIupoRaHSI .
’ 35 33 30
croka (1938-1978 11.) 2 : 10
[locne sapervmmponarms .
¢roka (1978-1992 11.) 32 7 16 25 0

Just 6oace ACTaIbHOM OLCHKH PACHPOCTPAHCHHOCTH H HAMPABICHHOCTH
FOPH30HTAIbHBIX PYC.I0BbIX ACQOPMALHE PACCMATPHBAIUCH OTHOLUCHHS CYyM-
MAPHOH A1MHbI PA3MbIBACMBIX H HAMBIBACMBIX OCPCrOB KO BCCH AAMHC Ocpero-
BOH JIMHHH, a TAKIKC CYMMAPHOH 1nuHb! AcopMUpyCMbIX OCperoB k AaHHC O¢
PCrOB HA PA3JIHUHbIX MOP(OJOrHUCCKH 0IHOPOIHbIX YuacTkax Enuces (tada. 9).
HauBonce pacnpoCTPaHCHBI TOPH30HTAIbLHLIC AC(OPMALMH B 30HC MAKCHMAb-
HOoro morpyscHus LUyluCHCKOH KOTJI0BHMHbI (Y4ACTKH 5 H ). B PaCLUHPCHHIX
AJOTUHBI B HH3KOTOPHOH YacTH MHHYCHHCKOH KOTIOBHHBI (YuacTku 9. 11, 13, 16)
H B HCKOTOPBIX CC CYCHHAX. IAC AKTHBHO NCPC(OPMHPOBBLIBAKOTCH OCTPOBA
(yuactku 8 u 10).

PeryaupoBanuc croka Casno-LLywcucko# ['3C HPHUBCIIO K H3MCHCHHKO
XapakTcpa., MacluTadoB W MCCT MPOSIBIICHHSI FOPH30HTANIBHBIX PYCJIOBBIX Acop-
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Puc. 4. Obwme nedopmauun pyciaa sepxHero Enuces B Jlyrasckom
pacmupeHun 3a mepuoasl A0 (A) u mocae (b) saperymupoBanus croka (1938-
1978 u 1978-1992 rT.). Yeuosnvie oboswauenus: 1 — pasvibie noimennvlix bepezos sa
COOMBENICMEVIOIUT HEPUOD; 2 — PAIMbIE MEPPACOBHIX GRPRROB 3d COOMBEMCIMEVIYIIT
HepHod; 3 — HONONCCHUEC OMMEACTE 8 PYCIe 6 RAYGABHYLIL nepuod HabedeHus sa dedop-
rayuaant; 4 epednue ckopocmu paselea Gepecos; 5 Bepead, 1e uaMeNHUenue ceoe2o
HOTOHCEHUA 3A VRA3AHABI NEPUOO; 6 — ObiGUIee ROTONCERUE APUPVCIOBHLY ORIMETCH 6
HaudAe REPROOOE HAOIVOCHUTL.
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MalEi B pycie. Pacuer HepasMBIBAOIIHX CKOPOCTEH H aHANIH €5KETHCBHBIX Pac-
XOAOB MOKA3ANH, 4TO 10 1978 r. MACCOBOC CMCLICHUC MATCPHANA, CIAraAOLICTO
OTMOCTKY, HAUMHA10Cb MPH MNPONOKIACHHH (__)(J7 BCPXHCrO HHTCpBasa (10000
M /c). Celiuac TAKHC Pacx0abl HC HAGTHOIAKOTCS, TIPH COBPCMCHHOM () BCPXHCTO
uuTepBaia (5100 M*/c) 0TMOCTKA PA3pyILACTCH JHILL B CTPCKHCBOH 30HC PyCia;
NPH CPCAHCMAKCHMAILHBIX Ppacxoiax Boabl 3000-4000 M/C oTMeuacTCH nepe-
MCLUCHMC B PyC.IC JHWb cpcAucii rambku. B ucnom B HuokHeMm Obedie Casuo-
Hlywenckoit M3C npousouio cokpamcHUe Maciutafos oOwmx acopMaLiuii,
0COOCHHO B OTHOCHTC.1bHO MPSIMOJHHCHHOM W PA3BCTBJCHHOM PYC.IC, B MCHBILCH
CTCTICHH — HA W3MyUHHAX (Tab.a. 8).

Tabauua 9. PacnpocTpaHCHUC rOpUBOHTAbHLIX Ac(opManuii Ha Mop-
(}010rHUCCKU 0AHOPO,IHBIX YUacTKaX pycaa BepxHero Exucest 10 (1) M B vC0Bu-
AX peryaHpoBaHust (2) croka CastHCKH M BO10XPAHHIULICM

Mopho:[0rHUCCKH 0HOPOHBIC YYACTKH L. Xapak 1CpHCTHKH JethopMal i
g ?\J % edopmupye- | % pazMLmaevLIX
== MBIX (pa3MbIB U | GeperoB OT VM-
Ne Tuir pyena § Z Z | 1ampm) Seperon | 1nt Seperon yua-
g '5’ OT JUTHIILI $epe- CTKa
& = I'OB VUACTKA ‘
| 2 1 2
3 |OTHOCHTCIBHO LUPIMOIHHCHHOC, 40-52 35 37 24 29
4 O;HOCTOPOHITHE PABCIBIICHHS 52-39 8 49 0 34
5 Pa3Gpocarnimie paneTRIeHHs 59-70 54 79 24 64
6 |LloiiMcHHO-pyCiioBoe pasBerBicHue of 70-80 79 0 39 0
HSBH IMCTHIMU PYKABAMH
7 |OTHOCUTENDIIO MPAMOTHIIEHIILIE yua-| 80-80 37 39 22 25
CTKU U BBIHYKICHHAS M3y UHHA
8 |PasBernicnnoe spesatiioc 86-93 69 37 46 19
9 |PasBerBiicHHO-M3BICIMCTOC ¢ pasOpo-| 93-103 67 30 51 42
CHHIBIMH - pasperBliclnsiMie - (JIvras-
CKHI Y9acTOK)
10 |LlouMcHHO-pYCIoBOC pasBeiBIcHHe | 103-114| 44 19 36 13
11 |OpoctopoHIMe PasBCIBICHHS 114-1221 42 28 13 28
12 |Bpesammie oqoctopornme pazpern-| 122-130| 15 17 Y 17
ICHUSL.
13 |Passersiictnoe 130-139 32 42 40 18
14 |PasBerBiicHHOC B ACibTe P.AGAKAH 139-142( 17 16 0 5
15 |Tloitmetio-pyciionnle paspernicnust | 142-154( 51 54 34 24
16 |llotiMermio-pycionoe pazperpnernie c| 154-160| 96 67 00 37
M3BLUIMCTBIMU PYKABAMU
17 |PasBerBICHIO-NU3BH. MCTOC 160-174| 71 - 41 -
CpemmHe aavel s Ha yyacTkax pnmie 33K | 40-140 45 33 28 20
Cpe;umme sitauenms ta yuacrkay e 3BK | 140-174 | 62 52 38 24

Ha dore coxpamenns o0mmX Je(opMaLmii, 3aTPArHBAIIIAY BECH MOIC
pasBeTBICHHA pycrla EHMCEd, MPOJODKAKOT AKTHBHO Nepe(lOpMHPOBBIBATHCA
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HAMMCHEE VCTOMYHBBIC YYACTKH PYCAd B PACIIMPEHHAX AOIMHEL CJIOJKCHHEIC
MCIKHMHU HaHocaMH., K Hum oTtHocsaTcs LLviucHckuii yuactok peku (5), Jlyras-
ckoc, lNpuadakaHckoc u lNpeakyHbUHCKOC pactumpeHust (yuacTku 9.13,16). Ha
puc. 4 B noxaszaHbl W3MCHCHHs pycila B paHoHC JlyraBckoro paclUMpCHHs. rac
obuuc acopMaLMu TPaHC(OPMUPOBAINCL B Pa3MbIBbI H HaMbIBbI OCPCIOB Ha
KOPOTKHX OTpe3kax pycad. OJHOBPCMCHHO PC3KO AKTHBH3MPOBA1aCh GOKOBaI
apos3us pycaa EHucest Ha MPUACTAMOIIMX K IIOTHHC yuacTkax (3-5, 1aba.9), rac
MPOLLIA BOMHA FIYOHHHOU 2PO3HH, AKTHBH3HPOBABILANA FOPH30HTAILHbIC PYC0-
Bbic AchopMaurH. Huske noc. LLyLICHCKOrO HAMpaBACHHOM aKTHBH3aLHUH OOKO-
BO#i 3PO3HH HC MPOHCXOAHT.

TMepemMcHubIA 110a110p EHHCEst ¢0 cTOpOoHBI KPACHOAPCKOro BOIOXPAHH-
JHILA MOUTH HC OKA3bIBACT BJAHAHHS HA OPH3OHTATBHBIC IC(OPMALMH pycaa. B
TOM YHCIC HA LIPHYCTBCBBIX yuacTKax AdakaHa W TyObl W3-3a HCCOBNAICHHSA
BPCMCHH LIPOXOMICHHS PYCIO(OPMUPYIOLIHX PACXOI0B BOABI (BCCCHHCC 110710-
BOJBC) H YCTAHOBICHMS no1opa (koHcy JIcTa). [103ToMy OCHOBHBIC 1iCpe(opMu-
pOBaHHs B pycac EHKCed M cro mpUTOKOB B 30HC BBIKIHHHBAHUs noauopa (3BT1)
NPOHCXOAAT B TOT NCPHO, YTO H B OBITOBOM COCTOSIHHH. HC H3MCHHIHCH TAKXKC
H uX Temubl (Tad1. 9). McknroucHue cocraBasiceT [1peaky HbMHCKHE yuacTok (16).
rac MaciuTad acopmMalMii 3aMCTHO CHH3KW.ICH cluc B 50-60-¢ roasl, T.C. 30 ycra-
HOB.ICHHS IICPCMCHHOIO MOALI0PA.

Taxk »xc. kak u Bbiue, B 3BI1 pycioBbic achopMaLHyi LPOABISIFOTCS B pa3-
MbIBAX 0EpPeroB €O CKOPOCTBIO 3-6 M/T0oa, pa3paboTke W OOMEICHHH PYKABOB.
PasMbIBbI OCPETOB NPOHCXOAAT AAKE HA YIACTKE. MPHJICTAIOMIEM K 30HE MOCTO-
SHHOTO MOoANOpa (y Topsl TemnceH), 11¢ 03CpHBIH PeyKkHM ACPAMTCT 10 240 aHelH B
roay.

TepedopmupoBanust neperaros

CKOpOCTH MOTOKA, MPH KOTOPOH HAMHHACTCSA CMEIICHHS JOHHBIX HAHOCOB
HA MEpEKaTax BepxHero Exuced (CornacHo pacueraM no (popmyae [ H.Iamosa),
COCTABIAOT AT [AAGUHOTO pyca 1.0-1.5 MY/c. paspylIeHue OTMOCTKH TIPOMCXO-
AT TpH CKOpocTaX 2.2-2. 4 w'/c. Tlepsoe YCNOBHE JOCTHTAETCA TPH PACXOIAN
BOJEI 0K0J0 2000 M'/c, BTopoe — cBemme 5000 M/c. B €CTECTBCHHEIX YCIOBHAX
MCPEMEIICHHE HAHOCOB MPOHCXOAHIO YAKS NPU PYCIO(POPMHPYHOIINX PACX0IAX
BOBI HIKHETO HHTepBama (4100 yr'/c, oGeceueHHOCTE 0ko0 10 %) B pesyb-
TaTC, MPH PYCAO(OPMHPYFOIIMX PAcNOIaX BCpxiicro uutepsaia (10000 w'/c)
Ha0J/I0IAN0Ch MACCOBOC ABHMKCHHC Fa/CHII0-MCIKOBA1Y HHbIX 1IAHOCOB 110 BCCMY
pyc.y, 00yC/I0BIMBAs HHTCIICHBHBIC Ncpe()opMUpOBaHHs nepekaTos, ITocacanue
JAKIOMAIHCh B CMCIUCHHH CAMHX MCPCKATOB, NOOOYHCH M KOC, 00pa30BaHHH
0CCPCAKOB, CMCLUCIHMH MX BIIM3 MO TCUCIHIO H PA3MbIBC, OTTOPIKCHHH 11000UHCH
0T Ocpcros, 00pa3s0BAHHU U Pa3MBIBC IPSLI MCUbLUMX pa3sMCpoB. DTH ncpedop-
MHDPOBAHH B OCHOBHOM IIOCH/IH 1ICPHOIWUCCKHH XapaKTCp (OTTOPIKCHHC KOC,
NCPCMCLUCHHC MOOOMIICH, MHIPALHS KOPbITA NCPCKATOB H T.A.), 110 MHOrJA Ha-
6.1102aNHCh HAIPABJCHHBIC TCILACHUMH, CBABAHIIBLIC C 3aPACTAlICM NOGOYHCH H
0CCPCAKOB, MPCBPALLCIHCM HX B OCPCroBY KO MOHMY HJIH OCTPOBA.
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Haubonee axTHBHBIMHE OBUTH HEPS(HOPMHPOBAHUA IICPEKATOB B PA3BETB-
JCHHAX PYCIA, HA MCperudax, B BCPNHHX M Y ITHHCHHBIX HHKHHMX KDbLIBLAX CBO-
OOAHBIX M3IYUMH. 37CCh CMCIICHUC (JOPM PYCAOBOro peibeda MPOUCXOAUIO CO
CKOPOCTbEO 10 50 M/roa. Hanboace akTHBHbBIM C MOMCHTA CBOCTO 00pa30BaHMusl B
koHuUC 50-Xx roaoBs #BICA nepekat JIvrasckas [Tpopsa B JIyraBckoM paciuupe-
HUH (YYACTOK Y) B BCPXHCM KPbLIC BbIHY¥ICHHON M3I1yuuHbt. CBOCOOpPA3UC Cro
nepc(pOPMHPOBAHHIT onpeacscTes HCOObIMHbIM A1 EHHCes necuaHbiM cocTa-
BOM HAHOCOB, MOCTYMAIOLIMX B PYCIO MPH OUCHb HHTCHCHBHOM (10 20 M/ron)
pasmbiBe 10-McTpoBOro yeryna 1-if HannoMMCHHOM Teppackl. B Takux ycI0BHsX
MHOTOMHCJICHHBIC MOOOYHH M OCCPCIKH CMCLUAJIUCH CO CKOPOCTLEY 0koJIo 100
M/roa,

[Tpu 3apcry.JMpOBaHHOM CTOKC MACCOBOC CMCLLUCHHC JOHHBIX HAHOCOB
MPOHCXOANT TOJNBKO NMPH PYCIO(OPMHUPYHOLHX PACXOIAX BCPNHCIO HHTCPBAJIA
(cpcance 3HadcHuc 5100 .\13/c). [Mocko.abky HX oOccnicucHHOCTL Beero (),6%, ne-
pc(OPMHPOBAHHS HOCHT MCCTHBIH XApPaKTCp. MPOSIBIISACH B CMCLUCHHH KOC H MH-
TPALMH KOPBIT MCPCKATOB, CIOKCHHBIX PBIXTOraICHHBIM MaTcpHanoM. [Tosromy
obuue Temnbl acopmanni nepckatoB BepxHero EHuces mocic BBOJa B CTPOH
CasiHo-LLymcHckol ['DC CHH3HIIHCD. a ¥CTOHYHBOCTD Py C.1a BO3POCHA.

Ha nepcopmMupoBaHHA MCPCKATOB. PacMONOMCHHBIX Bbiic noc. LLy-
LICHCKOC, CKa3anachk riayOHHHas 3po3ust B HikHCM Obedie 'DC. Brarozaps ci
IICPCKATHI B MOCJICAHCC ICCATH.ICTHC CTAOHIIH3HPOBANHCH, MPCKPATHIIOCH CMC-
IICHAE TAICYHAKOBBIX KOC. ' peOHH MHOTHX IEPEKATOB PASMBLUIHCH, TTyOHHEL HA
MCPEKATAX YBEIHMMIIHCE: HAPHMEP, HA MOHACTBHIPCKHX NMEPEKATAX OHH BO3POC-
arc 1.2 30 2,0 M. Ha ¢c305KHBIX HmEpEeKaTax (HAMpUMEp, ¢ HCHTPAJIBHBIM ITOO0Y-
HeM) 014aroaapd ryOHHHOH 3pO3HH CHAYAIA YHHYTOKH.ICA BEPXHHI IpeOCHB, HO
MPOIYKTHl €T0 PA3MBIBA BRI3BAIM OOMCICHHC HIDKCICIKAIICTO IPEOHA. MO MEpe
MPONOKICHHA BOJHEL APO3HH 3TOT IPeOCHD TOIKE PA3MbLIC.

[TpoayKTBI pa3MEIBA PYCId HA MPHILIOTHHHOM Y4ACTKS 00PA30OBATH BOIHY
AKKYMYJLILME TIeped ()poHTOM Iy OHHHOH 3posEn. OJHAKO ee MOC.1eACTBHA OBl
JH THKBHAHPOBAHBI MOCICIYIOIIIM Pa3MEIBOM. B Havane 90-X roaoB akkyMy14-
L OpOABILIACH JTHIIb Ha IIIYIMEHCKHX NEPEKATAX, HHVKS KOTOPBIX 3TH ABICHUI
YKE HEC PACIPOCTPAHWIOCH. 316Ch B PYCIC OTMCHUCHO MEPEKPBITHES OTMOCTKH
CpeaHEH H MEIKOH raIpkoH, 014aroJapd 4eMy HEpEKAThl CTAIH AKTHBHO TEpe-
(h)OPMHPOBaHHS — NPOU30LICT POCT KOC B ¥ XBOCTbAX BCPXHHX MOOOMHCH €O CKO-
poctbto 10 10 M/roa, cMemmcHue kopbita Huwk. Ly1ucHCkoro mepekaTta B HHKHCE
TOJIOKCHHC. HCKOTOPBIC KOCbI OTTOPralOTCs U NPCBPALUAKOTCH B OCCPCAKH, KOTO-
PbIC XQOTHUHO PAcMONAratoTCs B PYCIC BMCCTC C HCOOIBLIMMH MOJIOABIMH NOH-
MCHHbIMH OCTPOBAMH.

Huske moc. LyiucHckoro, kyaa rIyOWUHHAsE 3pO3HsT HHKHCTO Obcda He
PACHPOCTPAHUIHCH, NMCPCPOPMUPOBAHHI NCPCKATOB MOYUTH IOJHOCTLIO MPCKPA-
THJIHCh H3-32 CHHIKCHHSI PYCIO(OPMHPY FOLUHX PACX010B. OTACALHBIC CMCLUCHHS
KOC 3a(DMKCHPOBAHBI HA NCPCKATAX B NPIMOIMHCHHOM pycac (KamcHekuid, Bepx.
BhICTpsHCKMEH), NpHYCM, TO MCPC YMCHBIUCHHS BHM3 IO TCUCHHIO KPYMHOCTH
OTMOCTKH U 3aHATOM CtO MIOLATH, CKOPOCTL HX BospacTacT ¢ 10 10 30 M/roa. To
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JKE MOYKHO CKa3aTbh 00 OTICIBHBIX IECPEKATAX B PABBETBICHIAN PYCId. HA Tiepe-
rH0ax M B HHAKHUX KPbUIbSX H3MYUHH, [ICPCKATh! HA BBIHYIKACHHBIX H3IYYUHAX
CTaiM cTabHIbHbIMU, KpoMc nepekata Jlvrasckas [Tpopsa, nepedopMHPOBaHHs
KOTOPOro MPOJOMALOT ObITb CTOb 3KC AKTHBHBIMH, KAK H A0 PCryJHPOBAHMs
CTOKA M3-3a MCCHAHOrO COCTABA PYCJI000Pa3YIOIMX HaHOCOB. B mepuoa 1978-
1983 rr. 32CCb MPOM30OLUIO OTTOPHCHHC HHIKHCTO NOOOUHs ¢ 00pa30BaHUCM OCC-
peaka, kotopbti B 1983-1987 rr. cvecTHiacs BHH3 HA 150 M (oko.10 80 M/ro1); B
1987-1990 rr. 0CCPCAOK PACMICHM.ICS NPOTOKOMH, MPHUCM Cro JICBAsL YACTb CMC-
CTHJACh BHH3 Ha 170 v (noutw 90 w/roa). [pasbiii Geper mpoaomkan ipH 3TOM
Pa3MbIBATACS CO CKOPOCTBIO 01010 20 M/ro1.

[MepehopMHPOBAHHST HCPCKATOB, PAcMOIOKCHHBIX B 30HC BBIKTHHHBAHHSA
noaxopa Kpacwosipckoro Bogoxpanunuwa (140-174 xm HIXKC TINOTHHBI MaiiH-
ckoli I'2C). MPOHCX0AAT B YCJIOBHAX NMCPHOAHUCCKONO HPOXOMKICHHUS OOpaTHOH
TIONIOKUTC/IBHOH BONHBI MPH 3aMOJIHCHHH BOJAOXPAHHNHINA, B PC3¥NLTATC YCroO
3CCh HPOHUCXOHT AKKY MY TALHSI HAHOCOB.

Puc. 5. CKOpOCTHOC noNC NOTOKA W YCIOBHA AKKYMYJNALUHH HAHOCOB
BCPXHETO Euuces B 30He BBIKIMHHBAHHA noanopa KpaCHOﬂpCKOl‘O BOOOXPAHH-
JUINA,  Yeuoswvie obosHavenus 1 — 30HG GOMONCHOU AKKVMVIAYNY  HAHOCOS
(Vep Faopnan); 2 — 2000 miparcnopma Ranocos (Vo= Vg, ) 3 — 3nanenua nepazmiearn-
weli ckopocnit (M'¢); 4 — nanpasienue cmpyii meveHus,

Ha puc.3 nokaszaHO pacCUMTAHHOC MO MATCMATHUYCCKOH MOJACIH CKOPOCT-
HOC MOJIC NMOTOKA EHMCCS B PCcaibHbIX YCIOBHSIX BbIKTHHHBAHHS NOANOPA BO
BTOPOH NOAOBHHC aBrycta 1993 r. B paionc Bepx. AdyvpHoro nepekara (17-20 km
BbILLC HHIKHCH rpaHHUbI 30HbI). CHHIKCHHC CKOPOCTCH B CTPCHHCBOH 30HC NOTO-
Ka NPOMCXOIMT OUCHb ObICTPO — MOuTH B TpH paza (¢ 2,8 no 1.0 m/c) Ha paccrosi-
HHH BCCro 250 M.

Hauboncc 3aMcTHA aKKy MyIsLMsT HAHOCOB Ha nepekatax. OIHAKO aHANH3
PA3HOBPCMCHHBIX CbhCMOK BCCx 12 ncpckaTtos, pacnonokcHHbIX B 3B, nokasan
PC3KOC ODMCICHHC PYCAA JIHLIbL HA MATH K3 HAX, HANOIALUMXCS MPHMCPHO MOCC-
peaune 30Hbl (Bepx. Kowaproeckui. Bepx. w Hux. TloasHuxuHckne, Bepx.
JvpHoit u Ycrb-[ypHoi). CneoBaTeIbHO. aKKy My siunst HaHocos B 3BT cBsza-
HA HC TOIbKO C NPOXOMICHHCM OOPATHOH MOJOKHTCALHON BOIHBL HO H C ApY-
THMH NPHYHHAMH, nCpBai[ H3 HUX — CKOPOCTb MPOABHKCHHS I'PAHULBI NIOANOPA.
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IIpu ee OBICTPOM MPOIBIKECHHN HAHOCHI HE YCTICBAKOT HAKATITHBATHECS B PYC/IC B
3AMCTHOM KOHUCCTBC, MPU 3aMCACHHH BOIHBI TIOANOPA UK TIPH CC OCTAHOBKC
YCI0BHA 18 aKKYMYJ/SILHH HAHOCOB OKa3bIBAKOTCH 00.1cC OMAronpHsTHbIMH.
CKOPOCTH PACMPOCTPAHCHHSL BOJHbI NMOAMNOPA B PA3HBIC MO BOAHOCTH U PCOKUMY
3AMOIHCHHSL BOJOXPAHUIHILG FOAbl MOKA3AHblI HA PUCYHKC | H MPHBCACHL! B Tad-
auuc 4. Ha HibxHeM yuacTke 3BI1 Ha npoTskCHUH 16 KM OT ¢C HIOKHCH MPAHULbL
CKOPOCTH NPOABHKCHHS IPAHMLbI MOANOPA BCCrAa O4CHb 001bwuc — oT 600 J0
1400 M B CYTKH. B pc3yAbTaTC HAXOMSILUMCCS 3ACCH UCTBIPC MCPCKATA CTAOUNbHBL,
OTIMUAROTCS CC30HHOH YCTOHUMUBOCTBIO H OOJIbLUMMH FIYOHHAMU.

Bbiuie no tcuchuro Mekay r. Kvubeii u 1. Komapkoso (16-27 kM 0T HMk-
HCil rpandupbl 3BI1) cKOpOCTh MPOIBHAKCHHS BOJIHBI NMOAHOPA PC3KO CHHMKACTCS.
HIMCHHO 3ICChb PaCHOIOMCHBI MATH NCPCKATOB. HA KOTOPBIX MPOHCXOAHT HaHOO-
JICC HHTCHCHBHAS aKKY MY IAUHS HAHOCOB H OOMCIICHHC pyc.a.

BTopas npHYHHA — HAJIHYHC B PYC.IC BO BPCMs HPOXOYKICHHS BOJIHBI 1103~
T0pa BJICKOMBIX HAHOCOB. JOCTAaTOYHBIN 1T HAPALIHBAHHS TicpckaTtoB. Tak Kak
TIpH 3apery THpoBaHHOM CasHCKAM BOJOXPAHH/MLUCM CTOKC HHKH HOJIOBOIbS Ha
EHHcee cpes3aHbl. a TPAHCMOPT rajiCuHbIX HAHOCOB MOYTH MPCKPATH.ICH. OCHOB-
HBIM HCTOUHHKOM HX MOCTYH.ICHH# CTa1a pcka ADakaH. YCTbC KOTOPOH HANOAMT-
csi B 34 kM OT HHxHCH rpannub! 3BI1. [To1oBoabe Ha ADakaHe HPOXOIHUT B Mac —
HAYAJIC HIOHA. M BbI3BIBACT MOJHOp noToka Enuces. brnarozaps kpHBo# crnaia
ypoBHCH B ycTbe AbakaHa W3 Hero B EHHCCH BBIHOCHTCS 50.1b11IOC KOTHUCCTBO
HAHOCOB. Uepes MeCAL 3TH HAHOCH PACNPOCTPAHAIOTCA no pycay Exmces Ha 10-
15 xv HEOKRE yeTha AlakaHa. B 370 BpeMs CHOIA DACIPOCTPAHACTCA 30HA BBIKIH-
HEBAHHS NOJIIOPA. BBI3BIBAS AKKY MY TAHIO a0aKAHCKHX HAHOCOB, Korga moamop
JOCTHTACT BEPXHCH TDAHHIB! 30HBI BbIKTHHHBAHMA (KOHCL MIOIA — aBIYCT), Ha
EHucee 1 ADAKAHE YCTAHABIMBACTCA ME/KEHb. H HOBOIO MOCTYILIEHHS HAHOCOB
He mpouCX0auT. [To3TOoMY TpH mepexatd. pacmoIoskeHHbIe Bhmue Hmx., Komap-
KOBCKOTO B BepXHeif yacTu 3BI1. MpakTHYECKH He PEArHpPYIOT HA MOAMOP.

3uMOH U BECHOIH MPsSMAad OTPHIATEIBHAS BO.THA CHAJA TPH CpadOTKE BO-
JONDAHHTMINY, TPOXOIS €O 3HAYMTCIBHO MEHBIICH CKOPOCTBIO (Tabn.4), HE
00ECTIeYHBAIOT PA3MBIB PAHSS HAMBITHIX HEPEKATOB, H OHH OCTAKOTCA ME/IKHMMH
BILTOTH A0 CNEIYIOMETO PACTIPOCTPAHEHHA CHOJA MOATIOPA.

AHaIu3 pa3HOBPEMEHHBIX CBSMOK mepekatoB 3BIT mokasal dro mepe-
MCHHbIIf NOANOP CTHMYJHPYCT B TOH WM MHOMH CTCNICHH CC30HHOC HX OOMCHC-
HHC, HO HC OKa3bIBACT BJIHSIHUSI HA MHOT0.JICTHHC nepedopmupoBanus. OIHAKO B
YCI0BHX perviavpoBaHHs cToka CasiHo-LUviucHekod '2C HX TCMIIbI 3aMCTHO
CHH3HIHCh.,

IKOJOTHUCCKAC HOCICICTBHA BOJNCHCTBHA BOIOXPAHIL THII
HA HOHMCHHO-PY C.T0BOH KOMH.ICKC BepxHero Ennces
Haubonce cyeCTBCHHOC BO3ACHCTBHC Ha MOWMCHHO-PYCI0BOH KOMILICKC
BepxHere Enucess B MMHYCHHCKOM KOTJIOBHHC OKA3aIM PCTYJHPOBAHHC CTOKA
CasHCKMM BOJOXPAHUIMIICM H MCPCMCHHbIH noanop ot KpacHosipckoro Boo-
XpaHHIUWA. JJHOY Py OHTCAbHbIC padoThl B pycac EHHCCs!, MPOBOAHMBIC C LIC/bIO
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VIVUIICHHS YCIOBHH CYIOXOICTBA BILIOTH 10 Hadajga 90-X roJ0B B CPABHHTECIIB-
HO HCOOJBIHUX 0OBCMAN, CCHUAC MPCKpALICHbL. Kapbepbl cTpolMaTcpHanios B
PYC.IC H HA NOHMC HC MOJIY UMJIH LUMPOKOrO PACTIPOCTPAHCHHMA,

B nmHeM Obe(e Casino-Llyucuekoit 'DC nocaeacTBus pery IMPOBaHHs
CTOKA 3AIUTHONAOTCS. B HCKOTOPOH AKTHBM3ALMH FOPH3OHTATbLHBIX PYCAOBbIX AC-
(Qopvawui, CTAOMAM3ALHKM MK 3AMCAICHHH NCpcOPMHPOBaHHMiT NCPCKATOB,
MOCAAKC YPOBHCH BOAbL. [ICpBbIC ABA HC BIMSIOT HA IKOIOTHUCCKOC COCTOSHHC
MOHMCHHO-DYC/IOBOrO KOMIUICKCA PCKH! YCHICHHC DPA3MbIBOB OCPCTOB KOCHY-
J0Cb, B OCHOBHOM, OCTPOBOB W NPHOPCIKHONH NMONHMbI, MOYTH HC HCMOJb3YCMbIX
ucnoBckoM, CTabuaM3auus O0bIUCH YAaCTH NMCPCKATOB M Y BC/AMYCHHC B MX TIpC-
acnax rayOuH ABIAOTCH (PAKTOPOM Y. IYUIUCHHS YCIOBHH CYA0XOACTBA, HO OHO B
COBPCMCHHOM 3KOHOMHUCCKOH 0OCTAHOBKC HPAKTHUCCKH HPCKPALLCHO.

He3HAuYHTCALHOC 3aTy XaHHC OOLIUN PYCIOBBIX AC(OPMALMH HA HCYCTOH-
yHBLIX yuacTkax pycia (LLywenckue HepekaTel, JIyraBckHH Y4acTOK) HC IIPHBC-
J0 K 3aMCTHOMY CHH’KCHHEO BbI3BAHHOH HMMH CCTCCTBCHHOH 3KOJIOMHUCCKOH Ha-
IPSKCHHOCTH. 31CCh HPOJOIIKAKT Pa3MbIBaTLCs Ocpera. co3zaeast yrposy pas-
PYILCHHS JKHITBIX JOMOB B CCTAX H HOTCPKO HAcTOMWI. HeycToiuuBocTh pycna H
Cro 01yKIaHH4 COXPAHSATCS H B HCPCHCKTHBC.

HcBonbiuas Hocaaka MHHHMAJIbHBIN YPOBHCH BOABL (6 CM) HA HPHJACrar0-
LICM K HIOTHHC 80-KH.IOMCTPOBOM YUACTKC PYC/A HC OTpa3W.Jach Ha padoTc BO-
103a00pOB M HA HOJX0JAX K HPHUANAM, HPAKTHUYCCKH HC3AMCTHO H BbI3BAHHOC
MOCAAKOH YPOBHEH CHIDKCHHE TOPH30HTA TPYHTOBBIX BO1 HA MOMHME.

Heckompkro 00/BIIE H3MEHH.TH 3KOIOTHUCCKY O CHTYALHIO THAPOIOTHYIC-
CKHC MOCACICTBHA PETY THPOBAHHA CTOKA. CHIDKEHHE YPOBHEH IT010BOIHH TOUTH
HA 1 M IpHBENO K COKPALIECHHIO YACTOTH H A THTCABHOCTH 3ATOIVICHHA HE TOJBKO
MOHMCHHBIX OCTPOBOB, HO H OCPErOBOH MOHMBI, YTO BEIIBWIO OCTCIIHCHHE IOH-
MCHHOH pacTHTE1BHOCTH. Ha mpaBodepe:kHOH MOHME. MPAKTHICCKH HE HCIIOIb-
3YEMOH B XOMHCTBCHHOM ACATENBHOCTH. 3TO OKABAIOCH MAJO3aAMETHBIM. TAK KaK
HCYC3MIH JHIIb HCKOTOPBIC BHABI PACTHTEIBHOCTH B ¢CTCCTBCHHOM DHOLICHO3C, HA
J1eBOOEPEIKBE. T1¢ H31aBHA OBUI0 PA3BHTO CKOTOBOJCTBO, COKPALICHUE MOEMHO-
CTH YCHIH10 MACTOMINHYI0 JHUIPECCHIO — YTHETEHHas O€3BOIBCM IMOHMCHHAA
PACTHTEIBHOCTH BO MHOTHX MECTAX OKA32.14CH BEIDHTOH KOTIBTAMH JKHBOTHEIX,

CyImecTBeHHA JKOJOTHUCCRAS HANPAKCHHOCTD BOSHHKJIA B PAiiOHE T.
MHHYCHHCKA H3-3a 3-4-KDATHOTO 3HMHCIO MOBBILUCHHA YPOBHCH — OHO BbI3BAJO
TOATOHICHHC HPUOPCHKHBIX CTPOCHHH H Pa3pyYLUCHHC CA0XOAOM (HHKC IOJbl-
HbH) KOMMYHUKALMH, PACCUUTAHHBIX Ha D0JICC HH3KOC CrO MPOXOKIACHHC,

B 30HC BbIkAMHUBAHHA MoAnopa KpacHOSPCKOro BOAOXPAHM/MILA Mak-
CHMAJLHOC ¥XYALICHHC 3KOJOTHUCCKOH CHTYALUMM HA PCKC CBS3AHO C rUOC/bIO
TMOHMCHHBIX YFOAMH, OCOOCHHO B HHKHCH uacTH 30HbL. [ICpCMCHHbIH moanop
BbI3BAJ1 PC3KOC YBCAHUCHUC HOEMHOCTH: moHMa OaM3 HMskHCH rpaHuubt 3BI1
MOKPbIBACTCSt BOAOM MPAKTHUCCKU CHCIOAHO HA ATUTCIbHbLIH Cpok — 0T 260 aHcH
10 roaa, a B 25 kM oT Hee — HA 180 aHcH. Buiiic moEMHOCTb COKPALLACTCS, H
MACCHBbI, MPH.ICTAKILKC K BCpXHCH rpanuuc 3BT, satomasttores Ha 8-10 aucit ¢
TOBTOPCMOCTbO 50-60 %, UTO COOTBCTCTBYCT CCTCCTBCHHON MOGMHOCTH CHH-
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CCHCKOI NMOHMBL. BCIeaCTBHE 3TOTO NOHMEHHBIC TAHAMADTDI 346Ch MPAKTHICCKH
HC pcarupytoT Ha noanop ot KpacHOAPCKOro BOAOXPAHHIULIA,

Ha Huwxunx 25 kv 3BT1 pes3koc ¥BCIHUCHHC AHTCIbHOCTH, F1YOHHbI H
YACTOTbI 3ATOMICHHs MOHMbI EHHCCH MPUBCIK K MOIHOM ACTPATAUMM CCTCCTBCH-
HbIX MOHMCHHBIX JAHAWAQTOB. OT UBOBBIX KYCTAPHUKOB U TOMOJCH, paHCC Mpo-
W3PACTABIUKX HA MOHMC, OCTAJMCh TOJLKO MHH, HATOJOBHHY MPHKPLITHIC HAW-
axoM. B nepBbiit MCCstil nOCAC CpAOOTKH BOTONPAHUHMILA HA NOHMC NMOJHOCTHIO
OTCYTCTBYCT BCSKAS PACTHTCABHOCTb — OHA MNPCACTABMLICT COO0M IICCUAHO-
CYTJIHHHCTY O MOBCPXHOCTb KCITOrQ LBCTA. HAMOMMWHAOLUYIO JIVHHbIM MCH3asK.
B KOHLC Mast — HAUANC HIOHS OHA MOKPLIBACTCS OCOKOMH, KOTOPAA K HAMA1Y ABrY-
CTa JAOCTHracT BbICOThI 1.3 M H 0o.cc. [pu HANOJHCHHH BOAOXPAHHK.THLLUA B TIPC-
Acnax 30HBI NOAMOPa CTCOMM TPaBbl YACTHMHO BO3BBIWIAIOTCH HAZ BOIOH, YKa3bl-
Basi HA MCCTOHAXOMICHHC 3aTOMJICHHBIX OCTPOBOB. PaHcc 3acCch maci CkKOT M
KOCHJIH CCHO. TCICPb C "JIyHHbIC JaHAWA]THI" HCIPHIOAHbI A1 JEFOO0H XO3sH-
CTBCHHOH ACSATCIBHOCTH.

OOMCIICHHC HCCKOBKHX TCPCKATOB B 30HC BBIK.THHHBAHMA MOINOpa 3a-
TPYAHACT COXPAHMBILCCCH B 3TOH uacTH EHHCCS CyJONOICTBO B IICPHOI NMOANO-
pa. boncc onacHeiM sBISCTCH (DY HKUHOHHPOBAHHC PACCCHBAKOLLCTO BOJOBBIIYC-
Ka YcTb-ADaKaHCKHX NPCANPHATHH. PaciioIOMCHHOTO B NPOTOKC ACKBIPOBCKOH
B JICBOH 4YaCTH pyCIa: B MCPHOI MOINOPa TCUCHHC 3JCCh OTCYTCTBYCT. TIOITOMY
BBITIYCK 3arpsA3HSIOLUMX BCLUCCTB OCY LUCCTBIIACTCS B CTOAYYHO BOIY. B PC3YJIBTATC
YEro JarpsA3HACTCS BCA MPHICTANOINAS aKBATOPHA H JOHHBIC OTIOKCHHA BOJO-
NPAHH.IHII.
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H.T. JobpoBo.abckras
MHKPOOPTAHHA3MBI KAK KOMIIOHEHT PEUHOM I'EQOCHACTEMEL

BoaHas ceTb 11000 TCPPHTOPHH SIBACTCS NPOAY KTOM B3aHMOACHCTBHS
Bcex (haxropoBs, popmupy oKX Jadawadrs (Makkasees, 1955). OaHuM K3 HHX
ABIACTCS ACATCILHOCTh MHKPOOPraHu3MoB, O HAKO MO CBOCH Macce MUKPOOHbBIC
coo01CCTBA COCTABIMIOT HHUTOHY K0 010 00LUCH OHOMACChl OHOOTHUCCKHX H
MHHCPAIbHBIX BCIUCCTB, VUACTBYROLMX B TNPOLCCCAX MAcCO-3HCPrOOOMCHA B
pcuHbIX pycaax. TCM HC MCHeEC, UX OHOXHMHUCCKAS! POk B (DOPMUPOBAHHH PYC-
Ja, paspyLUCHHH Cro JIOXA W YACTHLL A.LTHOBHsI (HAHOCOB) BCCbMA CYLUCCTBCHHA
(Jdobposonbckas, 1980, Jobposonbekas U ap.. 1991). Beicokasi DHoXHMHUCCKAs
AKTHBHOCTE MHKPOOPraHH3MOB OMNPCIC.TACT 3HAYHTCIBHOCTb MX BIHAHHS Ha
(pOpMHpPOBAHHC XHMHUCCKOIO COCTAaBa BOJ. TPAHC(IOPMALHIO OPraHHYCCKOro
BCLUCCTBA. Pa3BHTHC HPOLICCCOB CYOAKBAIIbHOMO BBIBCTPHBAHHs, 4 TAKXKC HA KpY-
roBOPOTHI a30Ta, (pochopa, CCpbl H IPYFHN KH3HCHHO BAXKHBIX IICMCHTOB. OT-
CHOZIA OYCBHIHA HCOOXOAMMOCTbL YUCTa MHKPOOHONOrHYCCKHX MPOLICCCOB HPH
OLCHKAX CHOCODHOCTH BOJ K CAMOOUHLICHHIO. 3KOJIOTHH PCK H COBPCMCHHBIX
pycaoBbix HpoucccoB. Ha 3tom ocHoBavud H.W. Anckccesckuit (1998) npeano-
KHCT BKJIFOUATh B OANAHCOBLIC ¥ PABHCHHS rCOCTOKA MHKPOMIAHKTOHHYK) COCTaB-
JAIOLIYEO, T.C. TY YacTh PCUHOrO MHKPOOHOIOrHYCCKOro COODILCCTBA. KOTOpas
MEPeMEIACTCA BMECTE ¢ BOJOH. MHHIIHATOPOM HCCICIOBAHHA MHKPO().10pBI peK
Kak (pakTopa (JOPMHPOBAHUA PEUHOTO pyCia eme B 60-¢ roasr BeicTymma H.H.
Maxkxkapees.

B ¢BA3H ¢ pe3KHM BO3PACTAHHEM AHTPONIOTCHHOH HATPY3KH HA PCIHBIC
CHCTEMBI BOSHHKIECT HCOOXOAHMOCTD YHUETA B MIPOTHOBAX PYCIOBBIX AS(hOPMAIHI
CS30HHOH IMHAMHKM YHCJICHHOCTH MHKPOOPTAHH3MOB, BEPTHKAIBHOIO H JaTe-
PAIBHOTO PACHPEICICHHA X B BOTHOM IOTOKE, AJLTFOBHUIBHBIX HAHOCAX H KO-
PEHHBIX MOPOIAX JIOXA, C OJHOBPCMEHHBIM BHIABJICHHEM MHKpPOOHA1BHBIX 0CO-
OEHHOCTEf OCHOBHBIX KOMIOHEHTOB TAHTMA(TOB BOI0COOPA.

HecmoTpa Ha AKTYa1BHOCTH MPOOIEMBI, MEKPOOHOJOTHYCCKHE HCCIC-
JOBAHHA PEYHBIX KOCHCTEM HOCHT IMH3OIMYCCKMM XdAPAKTSp. IPHYPOUCHBI B
OCHOBHOM K HACEJICHHBIM HYHKTAM M THIPOCOOPYIKCHHAM H IPOBOIATCSH, KAk
TPABHJIO, CAH3MHACTAHLMAMU A1 PCLUCHHS ¥ 3KHX YTHJIMTAPHbIX 3a1a.

3T10T NpOGC1 BOCMOJHSIOT PC3V/LTATbI MCCJACAOBAHHH HAa MalbIX IOp-
Hbix pckax 3anagvoro Tsinb-Llans (pexu Kapa-bay. Cykokcali, [Napkeurcad,
3apkcHTcaii), a Tarske Ha peke JICHC B ¢ cpcaHCM TCUCHUM (YuacTok [NokpoBck —
SkyTck). Yuacrok, BbIOpaHHbIR A5 H3yuCHHsE MUKPO()10pbl pekH JlcHbI, Xapax-
TCPH3¥CTCs NPCOOIATAHHCM B COCTABC COBPCMCHHOIQ A.K0BHS MCCUAHBIX HAHO-
COB (OT MbUICBATBIX A0 PABC/JMCTBIX), FANICHHHK W IPAaBHH BCTPCHANOTCS JIMLUbL
JokanbHO. PacnpeaciacHHC HAHOCOB MO KPYMHOCTH OTJIHMACTCS OOWWCH TCHACH-
LHCH K ¥MCHBILCHHIO CPCAHCIO THAMCTPA AJLIKOBHA BHH3 MO TCUCHHIO. B paiionc
[Nokposcka u TabarMHCKOro ¥Teca H3BCCTHAKH KCMOPHIICKOro BO3PacTa BbIXOAT
HA TMOBCPXHOCTb B PYCIC, W MPH PA3PYLICHHH JAKOT CKOMJICHMC H3BCCTHHAKOBOH
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TATBKH. Pyci0 31€CH PA3BETBCHO HA PYKABA. C OOHIBHBIMHM IEPEKATAMH U IUIC-
COBBIMH JIOKOHHAMH, BbICTHIACMBIMH OO0JICC KPYMHbIMH HAHOCAMH (KDY THbIH H
FPaBCKCTBIH MCCOK, rafbka, rpaBUit).

'Maponoruucckuit pekHM PCkH 00YCIOB/ICH PC3KOH KOHTHHCHTAIbHO-
CTbHO KAMMaTa (cpcaHeroaosas Temmeparypa — 10 C). B 3uMHuii nepuoa ypo-
BCHb BOAb! B PCKC CHHMACTCS 10 1-2.5 M HW/KC MPOCKTHOTO, H W3 MO BOAbl Bbl-
XOAAT OOLIHPHBIC YACTH DPYCAA, MPOMCP3atOlMe A0 rayOouHbl 3-6 M. Pe3kuit
NnoabCM YPOBHCH HA0AI01aCTCs B KOHLC Masi — HAUAJIC HIOHH BCJICACTBHC TASLHHS
CHCra H JCAsHBLIX 3aTopoB. OCHOBHOM CTOK HAHOCOB OCYILCCTBIBICTCS B MCPHOA
BCCCHHCIO MOJ0BOAbSL.

30HANbHBIC MOYBbI B DACCCHHC — THNMHYHBIC ITyOOKO-MCP3I0THO-TACH-
HbIC MAJICBBIC H MCP3JIOTHO-TACHCHO-NICPCTHOMHO-KApOOHATHBIC. [TOHMCHHbBIC
nouBbl OONCC OOCCMCUCHBI MHTATCIBHBIMH JICMCHTAMH B CBS3H C CIKCTOJHBIM
3aTOMICHHCM HX MABOJKOBBIMM BOJaMH. J1s BCCX MOMMCHHBIX MOYB XapaKTCpHA
cnadas AMPEHCPCHUHALMKS MOUBCHHOIO NPOQHASL. YTO CBH3AHO C HCYCTOHYHBBIM
THAPOTCPMUUCCKUM PCKUMOM (Enosckast. 1966).

B pycnax pek cpeaoii oOuTaHWs MHKPOOHBIX COOOLICCTB CIYKHT BOJ-
Hasl TOJILLA. ATIKOBHH W MOPOJs! 10%A. [T TAHKTOHHBIC (DOPMBI MHKPOOPraHH3MOB.
HACC.TAIOIUMC BOAHYIO MACCY. MMCIOT CICLMAMBHBIC MPHCNOCOOICHHS B BHAC
MTYTHKOB H ra30BBIX BAKYOICH 1714 NMCPCABHMCHHS BO B3BCLUCHHOM COCTOSHHH.
Hapsiny ¢ MambiM YICNTBHBIM BCCOM 3TO NMPCHATCTBYCT HX OCCIAHHIO HA JHO.
BEHTOCHBIC MHKPOOPTAHH MBI IPHKPSIUIAFOTCA K CYOCTPATY ¢ NOMOILIBIO PAsHBIX
BHIPOCTOB, NPOCTCK, ()MMOPHH, NHCKOB H HANOIATCA B aATe3HPOBAHHOM COCTOS-
HHM, YTO B 3KCTPEMAIBHBIX YCIOBHAX MOJKET CIYI)KHTh BKHBIM (PAKTOpOM HX
BBUKHBAHHA H TNOMICPKAHHA CTAOHIBHOCTH PEYHOH 3KOCHCTEMBIL. JIAHHBIE O
BJAHAHHH 4ACOPOCHTOR (B YACTHOCTH I'PYHTOB H PSUHBIX HAHOCOB) HA MHKPOOP-
TAHM3MBI AOCTATOYHO MPOTHBOpeUHBEL B padorax A.I'. 3esarunuesa (1967 1987)
OTMEYACTCA 3HAYMTEIBHOC BO3ICHCTBHE AJCOPOCHTOB HA PASBUTHE. CKOPOCTH
PA3MHOYKCHHA H HANPABJCHHOCTh OHOXHMHYECKHX NPOLECCOB. OUSBHIHO. B K-
JKIOM KOHKPETHOM CIV¥ae OHH MOTYT OKA3BIBATH KAK CTHMYIHPYIOIICE, TaK H
YTHETAKOIICE ACHCTBHE.

TTo pesympTaTaM HCCACIOBAHHM. MPOBCICHHBIX HA p. JICHE B JICTHIOH
MEIKCHB, MOIKHO CYIHMTh O TOM, YTO PACHPE,ICNCHHUS OAKTEPHH B IIOBEPXHOCTHOM
H TMPHIONHOM CIOSX BOAbl HCOJIMHAKOBO M 3aBHCHT OT Mopdosiorus pycia. Ha
IJICCax KOJHUCCTBO CAMPO(HUTHLIX OAKTCPHIL B BCPXHCM FOPH3OHTC koacOACTC
ot 20 no 30 teic. KOE/Ma (KOE — ko1onmuaibHast CTMHHLA, OPUXOASLALCH TA 1
M1 Had | r BewecTBa) M B cpeade coctaasict 25 toic. KOE/, Torna kax B
NPUAOHHOM CJIOC MX MHCACTHOCTL CIHKACTCH NMOYTH B ABa pasa (12-18 Tbic.
KOE/mn), coctaBasts B cpeanem 14 toic, KOE/mn, Ha nepekatax COOTHOLUCHMC
pacnpcacacHHs DakTepuii Mo rayOMHC MCIACTCS: B MPUAOHHOM CJIOC BO/bI CO-
JACPPKAHMC MMKPOOPraHU3MOB JocTHracT B ¢peancm 8 Toic, KOE/Ma npu aMnau-
Tvac 6-10 Tthic. KOE/MA H 3aMCTHO YMCHBILACTCS K NMOBCPXNOCTH — 3.7 TbIC.
KOE/Ma npu koacbanuax B npodax — 2-6 eic. KOE/mu (Taba. 1).
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Cy¥INECTBEHHBIC OTIIYHS PACTIPE,1CICHA MUKPOOPTAHH3MOB 1O MPO(hu-
JH0 BOAHOH TOJILUM HA MICCAX H MCPCKATAX MOYKHO OTHCCTH 34 CUCT HCOIHHAKO-
BbIX CKOPOCTCH TCUCHHSI B MPHUAOHHBIX H MOBCPXHOCTHBIX CIOSIX, HCKOTOPbIMH
PA3IHUUAMH B TCMOCPATYPC BOAbL O0IbIUCH TYPOYJICHTHOCTH NMOTOKA HA NCpe-
katax. B uC/OM MICCOBBIC 10LWHBI BCCrAa OOHIIbHCC MO MIOTHOCTH MHKPOOpra-
HH3MOB B BOJIHOM MOTOKC MO CPABHCHHIO C NcpekaTamH. [No-BHANMMOMY 9TO CBsl-
3aHO ¢ 00.1cc 61aroNPHATHLIMH THAPOJIOTHUCCKHM H PHAPOTCPMHUCCKHM DPCKH-
MOM 1151 PA3BHTHSL MHUKPOOHBIX COOOLUCCTB: NOBLIUCHHBIM MPOrPCBAHHCM BO.Ibl
1 601bIHM COACPHKAHUCM HIIMCTbIX YacTHL, KaucCTBCHHbIH COCTAB MHKPOOpra-
HH3MOB, HACC/IKOLUMX BOIHBIH NOTOK, OUCHb MCCTPbIH W Pa3HOOOPasHbIi: B dak-
TCPHATBHOM KOMILICKCC npcobIaJaroT NpcaCTaBHTCIM Kiacca Protcobacteria
(OOJIBIUIMHCTBO IPaMOTPULATCIBHBIX OAKTCPHH), TaK M TPAMIOIOKHTCIbHBIC
HaKTCpHH — MPCICTABHTC.IH KJacca Aclinomycetales, cpecan KOTOPLIX JIOMHHH-
PYIOT KOPHHC(HOPMHBIC DAKTCPHH.

JloHHbIC OTIOMCHHA — 0coDas IKO.TOrHUCCKas HHLIA, O0raras opraMuyc-
CKHM BCLUCCTBOM H OJIaronpHATHas A8 OOHTAHHS MHKPOOPraHH3MOB MHOTHX
(PU3HONOrHYCCKUX TPYNIL. BIHMIOIIHX HA NHMH3M MPOLCCCOB B FPYHTAX, ajllo-
BHH, HIaX H NMPHIOHHOH TO.IC BOAbl. KOJWUCCTBCHHAS OLCHKA MHKPOOHOTO
COCTaBa TPYHTOB H ANTHOBHAJIbHBIX HAHOCOB BbISBHJIA ABHOC MPCBATHPOBAHMC
YHCJICHHOCTH MHKPOOPTaHH3MOB B IJICCOBBIX JIOWHHAX IO CPABHCHHIO C NICPCKa-
TamMu. B | r kBapucBoro mccka Ha M.ICcax COACPYKHTCH B cpcaHeM 827 Thic.
KOE/r, a 214 30H 3amwieHus 0HO JocTuraet 1558 Teic. KOE/T. B TO BpeMs KK Ha
MEPEKATAN KOJMYECTBO HE MPEBHIINAT0 BO BCeX 0Opasuax 264 teic. KOE/T (Tad.
1). B rpynmoBOM COCTABE MHKPOOPTAHH3MOB OCOOBIX OTIIMYHHA HET — H IUICCHL H
TMCPEKATHL XAPAKTCPHIYIOTCA OONBIIMM BHIOBEIM DASHOOOPAZHEM OAKTCPHAIb-
HBIX (JOPM. HamH4HEM Azotobactera. 3HAYHTENBHBIM COICPIKAHHEM APOACKEH H
MHKPOCKOIIMYECKHX I'PHOOB. XOTA KOJOHHH, BELIC/ICHHBIE W3 OTIOKCHUH IUICCOB
BCETd 3AMETHO KPYIHEES H CPSAH HHX BCTPESUACTCA OOJBIIC MMTMEHTHPOBAHHEBIX
(popm. Takag pasHHL@A B YHCIACHHOCTH OSHTOCHEIX OaKTepHil 00¥CNIOBICHA D0Ice
BHICOKHMH CKOPOCTAMH TCUCHHS M TOCTATOYHO HHTCHCHBHBIM IBIDKCHUCM HAHO-
COB HA MEPEKATAX, MO CPABHCHHIO C IICCAMH, I€ MEPEHOC MOCISIHHN OCYLIECT-
BIIIETCS TOIBKO BO BPEMS IOJIOBOABA. B OTHOCHTCIBHO MATOBOJHBIC OBl H Ma-
JI0BOIHBIC (askl PEKUMA JHO 316Ch BEICTHIACTCA HIIOM C THH3AMH HECKA.

KceMOpHHCKHC W3BCCTHSIKM, BBINOIALMC HA MOBCPXHOCTL B PaHOHC TOC.
[TOKPOBCKA, TAKKC XAPAKTCPH3YCTCSl BbICOKOH OOCCMCHCHHOCTbE) MHKPOOpra-
HusMamu — o1 470 10 820 tehic. KOE/r (cpcance 3HaucHue 640 thic, KOE/T),
0au3k0H MO NJIOTHOCTH K KBAPUCBbIM NCCKAM, H NPCOOSATAHHCM TTHTMCHTHPO-
BAHHbIX KOJIOHUI poJa Micrococcus, SIBIAIOKNCS AaKTHBHbIMH arcHTaMH cyOak-
BaJIbHOTQ BbIBCTPUBAHHSI.

M3BCCTHO, YTO PA3HBIC THMbI JOHHLIX OTJIOKCHHH OTJIMUAKTCSH HCOAU-
HAaKOBOH OakTCpHANbHOH AKTHBHOCTLIO. Jl0aroc BpeMsi FOCMOACTBOBANO Npca-
CTABICHMC, UTO MHTCHCHBHOCTb MHKPOOHMAJILHBIX MPOLCCCOB TCCHO CBS3AHA C
KOJIHUCCTBOM OAKTCPHH, COACPKALMNCS B TOM MM HHOM cyOctpate. Ceifuac
TPHICP/KHBAKOTCSL HHOMO MHCHHsI: OOraThiC OPraHHYCCKHM BCIUCCTBOM OCAJKH
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03¢p H JTHMAHOB COACPIKAT OTPOMHOC KOTHICCTBO 6211(Tepni& — MHITHADIBI KIIC-
TOK B OHOM IPAMMC, HO MHHCPAIH3ALHS OPraHHUCCKOTO BCLUCCTBA NPOHCNOIHT
TAM MCHCC HHTCHCHBHO, UCM B MCCYUAHBIN [PYHTAN, [AC KOJHUCCTBO MOCICAHHX
HC MPCBBIILACT HCCKOIBKHX COTCH ThIC./T. OMCBHAHO, ofLIce coacpikaHHe OakTe-
PUit HC IB/BICTCS. KPUTCPHCM HHTCHCHBHOCTH, H NPH OLCHKC AKTHBHOCTH OakTC-
PHH CICAYCT YUMTbIBATb COBOKY THOCTb BCCX (JAKTOPOB.

Tabmua 1. Muxpodiopa pycaa H noitvet p.JICHbI (CPCIHCC TCUCHHC)

OOLEeKTII KommecTro* MUKpOOpraim;-
mos B rbic, KOE B 1 M 3oL
HIH B | T ammoRus, TPyITa.
1104BBI
Pveio
Bojuiblit 1010k
Bepx1Hif cnoit (Tiepekar) 5 2.5 3.7
1[pu10HHBIH ¢.10H (1IepeKaT) 9 6.5 7.8
Bepxnuii citob (Lmee) 28 22 25
1[puoHHBIH ¢.I0H (1U1eC) 16 12.5 14
Anaocuii
Knaprienniif riecok (Tiepekar) 408 00 204
KapLesbli 1ICCOK (ILICC) 1110 544.6 827
Kraptennlii Lecok, sanicHbii (1niee) 1790 1326 1558
1 pyrm
WisBecTHsik 735 545 640
Hoiiva
LeHipambHA HIOMMA (JCPHOBO-1I0HMCHHASL LIOUBA ) 80 60 70
OcIoB(IepHOBO-1IOHMCHHaST LIOUBL) 36 17 26.5
1Ipupycrnonas 4acTL OCTPORA (JIEPIIORO-TIOMEHTIAS TI0UDA) 22 18 20

* UPHEC/(CHBI OCPC/(HCHHKIC JIAaHHBIC,

B cBsi3H € TCM 4TO MCXKIY P¥CJAOM H NOHMOH HPOHCXOIHT CUCTCMATHYC-
CKHH OOMCH HAHOCAMH (HOAMbIB HOHMCHHbIX SIPOB, 0CCIAHUC DOTBILION0 KOTHYC-
CTBAa HAHOCOB Ha MOHMC BO BpCM: MO.I0BOIbsI) BOZHHKACT BOTIPOC: SIBIIACTCH JIH
MHKpO(IOpa pcUHOro NMOTOKA W AOHHLIN OT.JIOKCHHA cyrybo adOpHICHHOH WIH
MC YACTHYHO OHA TPCACTABICHA AIJIONTOHHLIMH (NMPHBHCCCHHBIMH) ()OpMaMH
TCPPHUICHHOTO NMPOHCX0KICHHS. NIOMABLWKHMH B BOAY B NICPHOJ NABOIKOB H MOJIO-
BOIHH?

Jnq MOMMCHHBIX MOYB MOMHHBI p. JICHEI OBITA YCTAHOBICHA OO/BIIAL
HCOIHOPOAHOCTP MHKPOOHOTO COCTABA H HEKOTOpAs 3ABHCHMOCTb KOTHYECTBA
MHKPOOPTaHH3MOB OT NPHYPOYSHHOCTH K TOH MM HHOH (iopMe pembeda. [Toussr
LICHTPATBHOH HaCTH OeperoBOH MOHMBI ¢ BEICOKOM I'yMyCHOCTRIO (1,1-1.8%) oT-
THYAROTCA OObITHM COACPKAHAEM MHKPOOPTAHHMOB H 00I¢€ pasHOOOpAHBIM
KAYECTBEHHBIM COCTABOM IO CPABHCHHIO ¢ MHKPO(NIOpOH IOYB NPHPYCIOBOH H
OCTPOBHOH NOMMEBI, TAE COTEPAAHAE TVMyCa CHIKEHO 30 0.7-1.0%. KoamdecTso
TeTePOTPOPHBIX OAKTEpPHM B MOYBAX LECHTPAIPHOH TACTH OEperoBOH IMOIMbI
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BApEHPOBANO B mpeaetax 60-80 teic. KOE/T. uro B 2,5-3,5 pasa Gomsme ux co-
JACPKAHMS B TMOUBAX LCHTPAJLHOH W NPUPYCAOBOH 4YaCTCH OCTPOBHOI MmoiMbl
(26,5 Tic. KOE/r u 20 tb1c. KOE/T, COOTBCTCTBCHHO).

CONOCTABJCHUC KAYCCTBCHHOIO COCTABA MMKPOOHbLIX MOIY.IALMH MOU4B
LCHTpaAbHOH K OcperoBoi MoHMbl MOKA3A10 SIBHOC MpcodiadaHHe B mouBax Oc-
pcroBoit NoHMbL KOPHHC(IOPM, BbICOKOC COICPKAHHMC B HHX a30TOOAKTCPA, HAIH-
YHC THOMMHUCLHMPYIOLWHX W NOABMAHBIX (JOpM OAKTCPUE, IMOJHOCTBIO OTCYTCT-
BOBABLUHX B LCHTPA1bHOH MOHMC, W BLICOKHH MPOLCHT MHKPOCKOIIHUCCKHX FPH-
6oB u3 poaa Aspergillus v poaa Penicillivm. HecMOTps HA HCKOTOPBIC PasIHUMst
B KQUCCTBCHHbIX XAPAKTCPHCTHKAX MHKPOOHOIO COCTaBa MOMMCHHBIX MOYB, OT-
MCHACTCA X BbICOKAs OHOICHHOCTb H HATHUYHC MHKPOOPTAHH3MOB AHAJOTHIHBIX
TCM, YTO BCTPCYATHCb B BOJHOM NOTOKC. [locacaHce HOATBCPKIACT TCCHY KO
CBAA3b MCKIY PYCJAOM H HOMMOH, 8 TAKHKC CBHACTCALCTBYCT O TOM, MITO IIOMHMO
abOpHICHHOH MHKPO().TOPbI H OOHTATCICH MCKTHYHTCIBHO BOTHOH CPCIbl B HO-
TOKC CYILCCTBYIOT B 3HAUHTCILHOM KONHYCCTBC AJLIONTOHHBIC MHKPOOPraHH3MbL
MOHABLIKC B PYCIIO C BOAOCOOPA BMCCTC C TCPPHICHHBIMH YaCTHUAMH H CYMCB-
IIHC AJAHTHPOBATBLCA K JKH3HH B BOAC. B TOHHBIN OTJIOKCHHUAX. A TAKKC B CKaJlb-
HbIX HOPOJAX PCYHOIO .J0’KAa YHCICHHOCTb MHKPOOPraHH3MOB BCCraa OoJbLuc.
YCM B BOIC, H cocTaB HX Ooncc pa3HooOpascH. Beayumm ¢paxropom. onpeae-
JAFOLUMM YHCICHHOCTb M KAUCCTBCHHBIH COCTAB MHKPOOPraHW3MOB B BOJHOM
IOTOKC M FPYHTAX, ABAACTCH (popMa pycIoBoro pensc(pa. kaykabl THH KOTOpPOH
XapAKTePH3YETCA HE TOJIBKO ONPEICICHHBIM VPOBHEM 34IMaca MHKPOOHOMH 6HO-
MACCHI, HO H CTIEII(PHKOH €€ pACTIPSAC.ICHHA IO TTyOHHE MOTOKA.

TTo mueHnro HHU. Maxkaeeesa (1953), mpouecchl BLIBETPUBAHHA, IIPO-
TEKAIOMME B CYOAKBAIBHBIN VC/IOBHAX SHAYMTCNbHO HHTCHCHBHEE., UY€M B CVO-
a’3parbHbIX. MHKpPOOHO.I0THYECKOE BBIBETPHBAHHES OKABBIBACT CYILICCTBEHHOE
BAHSHHEC HA ()OPMHPOBAHHE COBPEMEHHOTO PYC.I0BOTO AIUIEOBHA, 4 B HEKOTOPBIX
CIy4asX JKe TMPHBOJHT K "BBITATCHHIO" OIPEICNCHHBIX (DPAKUHH W3 COCTABA
pycaoodpasyromux HaHocoB (HoOposomeckas, 1980; Bopeyk u ap., 1981; Hob-
POBOJIBCKAA H Ap.. 1991). B IKCIEpHMEHTAX M0 H3YYCHHIO Y CTOMMMBOCTH YACTHL,
HAHOCOB, OTOOPAHHBIX M3 PYCAa p. JIGHBL. K MHKPOOHO/IOTHYCCKOMY BBIBETPHBA-
HHIO cpean (ppaxuuii pasmepoM 0.25-0.5: 0.5-1.0 u 1-2 MM HaHMEHES YCTOHYH-
BOif OKa3aach (ppakuma 0.5-1.0 am. CKOpOCTb MHKPOOHONOTHICCKOTO Pa3py WS-
HHMH MAKCUMA/IbHA ¥ W3BCCTHSIKOB M 3AMCTHO CHWIKACTCS 1181 TPAHHTOB M KBApLQ.
[Npcobnanauuc SakTepuii W3 pola Micrococcus B NOPoaaX J105Ka PCKH M aNIOBHH
IIPH BbICOKOH MHTCHCHBHOCTH MX Pa3PYLUCHHS MO3BOBICT CUHTATD, YTO OHH M-
pAaoT BCIYLUYV IO PO1b B NPOLCCCAX NM01BOHOIC BbIBCTPHBAHHA H MOATOTABJIHBA-
10T TIOPOAbL K PA3MbIBY BOIHLIMH NOTOKAMH.

MHOroAacTHHC MHKPOGHONOTHUMCCKHC HAOIIOACHHUS C OXBATOM BCCIO BO-
20cO0pa, a HC TOJILKO CAMMX JO.IMH, MPOBOAMIMCL B {acCCHHAX MAIBIX PCK
Taub-Llaus — Kapa-Bay, Cykokcas, TlaprcHTCast, 3apKCHTCAA, NAPAKTCPH3Y HO-
LUMXCS PA3HMHOM AKTUBHOCTBEO CCICBLIX SIBICHHI, B TOI HAM HHOH MCpC ompe-
Acsuolinx Mopdoaoruucckuii 00:1uK pycca M cocTas aanosus. Haubonace ac-
TALHOC HCCJICI0BAHHC NPOBCICHO B Baccekine p. Kapa-bay — mpasoy npuroke p.
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AHTpeHa. MPOTEKAIIECH cpean OTPOroB YaTkAIbCKOTO XpedTa. JIOMHHA peKH Ha
BCCM MPOTSHKCHHUM OT HCTOKOB 10 Y¥CThsl NPCICTABIACT cofoil V-06pasHOC v iugc-
JbC, KOTOPOC MPH NCPCCCUCHHMM H3BCCTHMKOB MPCBPALIACTCS B KaHbOH, Ha oT-
ACJIbHBIX YHACTKAX YKIOH PCKH AOCTHract 70%, TCMIbI BPC3aHHMA COCTABJLUOT
2.5-3.0 mv/roa. Muowans Gacceiina 120 km°. TUTAHKE PCKH OCYILCCTBISICTCS B
OCHOBHOM 734 CUCT TAsHHs CHCra; 00.1bIUAst 4aCTh CTOKA MPOXOIMT JICTOM M OCC-
Hbto, Cpeauuii roaoBoi pacxon Boabl — 0.2 M k¥0./c, MOav/bL ¢TOKa 20-30)
A/c/kM2, Bacceitn Kapa-bay €103KCH NPCHMY LCCTBCHHO BYJIKAHOTCHHBIMH MOPO-
AAMH (KBAPLCBbIMH MOPQHPAMH); MCCTAMH 10.IHHA MPOPC3aCT FPAHUTSI; JIHLIb B
HM30BbSN MOSBISIOTCS. kKapOOHaTHbIC nopoabl. CorsacHo kaaccHukauuu P.C.
Yanosa (1966), pycno pckH OTHOCHTCS K NOPOKHCTO-BOIOHAIHOMY THHY.

KONHYCCTBCHHBIH M KAUCCTBCHHbIH COCTaB MHUKPO(JIOPBI W3yuancs B
BOJHOM MOTOKC, AOHHBIX OTJOMCHHANX. HOPOJAX JI0KA H B HOUBAX BO BCCX BbI-
COTHBIX HOACAX — OT HHBAJIBPHONO 10 JICCOCTCIIHOIO. YTO MO3BOJIHIO BbIABHTH
BJIHSHHC HA PA3BHTHC MHKPOOHBIX HOMYJALHH BIQKHOCTHO-TCMIICPATYpPHOrO
PCHKHMA, KOTOPbIH PC3KO MCHSACTCH OT HOSCA K HOACY H OT.THYACTCH PC3KOH ce-
30HHOH KOHTPACTHOCTbIO. HHBAAbHBIA mosic (cebiuc 3200 v adc. BbICOTHI) Xa-
PAKTCPH3YCTCS CYPOBBIM KITHMATOM (CPCAHCIO0BAas TCMHCPATYPA HC MPCBbILLA-
et + 8 C), KOHYCCTBO 0cadKkoB — 200-300 mMM/Toa. DTO HCKIFOUACT BO3MOKHOCTD
NPOH3PACTAHHA BBICIICH DPACTHTCILHOCTH H OODPA30BAHHS HO.THOMPO(H.IbHBIX
nous. B agbnuiickom nosice (25300-3200 M abc. BbIC.) — KINUMAT YMCPCHHBIN: KO-
JHMECTBO 0CaakoB — 500-1000 aM/Toa. cpeaHeroIoBag TeMmeparypa — 8-10 rpa-
AYCOB. 31eCh PaCTIPOCTPAHSHEI TOPHO-IVTOBBIC MOUBHL ¢ 8-15% ryMyca. B pac-
THTSIBHOM IOKPOBE MPEOOIIATAIOT PASHOTPABHO-3TAKOBEIC ACCONMMAIIUH. JIECHOH
mosc (1700-2500 v abc. BBIC.) OTHOCHTCH K 30HES MAKCHMAIBHOTO Y BIAKHCHHA,
ocagru (600-1200 MM/TOT) PABHOMEPHO PACTIPEAC]CHEI IO BPEMEHAM IO,
CpemHero10Bas TeMieparypa ¢ocTarmieT + 10 C. T1o4BEI — KOPHMHEBEIC ¢ MOII-
HOCTBIO TYMYCOBBIX TOPH30HTOB 60-70 ¢M. I¥MYCHOCTE — 3-13%. XapakTepHsIe
TIOYBHI JICCOCTEITHOTO MoACa (HHKE 1700 M abC. BBIC.) — TEMHBIC CEPO3EMEI C Iy -
MYCHOCTBIO 2-3%. Cpegrerogosad cyMMa 0caaros — 300-500 MM . cpegreroao-
BAA TEMICPATYPA BO3IyXa 0k0J10 +10°7 C. B pACTUTSIBHOCTH MPeodIATAOT TPa-
BAHHCTHIC COOOIUECTBA ¢ OAMHOYHBIMHE KYCTAPHHUKAMH.

HccnenoBaHHA MHKPOOHOTO HACCJCHMA B PASIHUHBIN JKOJOTHYCCKHX
HHLLIAX MPOBOIMJIOCH B PA3HBIX BBICOTHBIX 30HAX B JICTHIOK MCHCHb. [1pobbl oT-
OUPAIHCh B KAKAOH TOUKC C MATHKPATHOH MOBTOPHOCTLIO, COTJIACHO CTAHAAPT-
HOM MCTOAMKC. YUCT MUCJCHHOCTH MHKPOOPraHH3MOB MPOBOAUJCS C HCMOJb30-
BAHMCM MCTOJA MOCCBA HA TBCPAbIC MHTATCAbHLIC cpeabl (babbesa, Arpe, 1971).
AHAIH3 NOIYUCHHDBIX AAHHBIX CBHACTC/ILCTBYCT O SIPKO BbIPAKCHHON TCHACHLIMH
YBCJIHUCHHSI YHCICHHOCTH MHKPOOPTAHH3MOB B BOJHOM IIOTOKC OT HCTOKOB K
YCTbIO MO MCPC CMCHbI BbICOTHBIX MOSCOB (34 HCKIIOUMCHHCM KOPPCKTUB, BHOCH-
MbIX AHTPOMOICHHLIMH HATPY3KaMH). B BCPNOBbIX PCkM (HHUBAILHBIH MOSC) KO-
JAMUCCTBO TCTCPOTPO(QPHBLIN MHKPOOPraHu3mMoB cocTaBuicT 1.8 Thic. KOE/Mi, B
aJbNHICKOM mosce OHo Aocturact 3.4 Toic. KOE/vi u BospacTacT Ha ucisblii no-
pAnok B accHoM — 29 thic. KOE/Ma (Tada. 2). Ha npuycTbCBOM YuacTke (Jicco-
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CTEMHAA 30HA) YHCICHHOCTh MHKPOOPTAHH3MOB Y¥BCIMMHBACTCA 001€e 4eM B 4
pasa (136 tbic. KOE/M:1), 1ocTUrAs MAKCHMYMA B MPCACIAN HACCICHHOMO MYHKTA
— 1450 thic. KOE/vu (puc. 1). 3Ta 3akOHOMCPHOCTb XAPAKTCPHA KAK 118t PCUHO-
ro MOTOKA, TAK U A7 MOPO., CIATAOLUMX JIOWC PCKM (FPAHHTOB, H3BCCTHSIKOBY).
HaumcHbinass 00CCMCHCHHOCTb [PAHUTOB BAKTCPHAIbHBIMH KJICTKAMH — 19,2
Tbic. KOE/r oTMcucHa A1 BLICOKOPOPHBIX JAHAMA(TOB H MO MCPC CHHIKCHUS
A0CO/HOTHBIX BbICOT H CMCHbI JTAHAUA(THBIX MOSICOB MOCTCICHHO Y BCIUUHBAIACH
20 5164 tsic. KOE/r. HekoTopast TCHACHUMSL K NOBLILUCHHEQ MUCJCHHOCTH MMK-
POOPraHU3MOB B CBSI3H C H3MCHCHMSIMM BBICOT MPOCJCHKMBACTCH TAKKC M AL

Tabauna 2. Mukpod.iopa Ha Boaocdope u B pycne p. Kapa-Bay B pa3-
JUMHBIX BHICOTHBIX 30HAXN

BbicoTHBIC 30HEI IOUBHL | KommiecTno™ MukpooprarnmMor B Toic. KO » 1 MT Rojwt
WM B | I UUIOBYSL, 1PYHTA, LOYUBEL
Bo.noctop Pycio peku
CHCr NoUBA BOJA IPAHHUT | M3BCCTHSAK
; i (3260 M), ,
Hupamsubn1 (3260 M), 25 92 18 19.2 )
NPUMUTUBHBIC [TIHHHCTHIC
A i i (2800 ),
NbnuACKHH (2800 ). ) 773 34 19 )
FOPHO-1YTOBbIC
J1 i (2000 -
cctoit (2000 ), - | 1265 | 29 87.4 195
KOPHUUHCBBIC
J1 i (1200 wm), - <
Co0GTOnHOM (1200 ), - | 883 | 1363 | sl64 | 293
TCMHBIC CCPO3CMbL
1100 M, <
M - - 1450 | 920 64
ceho

X
" TIPUBCTCHLL OCPRTHCHIILIC AITIhIC.

kapOOHATHBIX NOPOA, NPABIA MOPILIOK YHCACHHOCTH 31CCh ObL1 01HH — 19,5-29,3
Tbic. KOE/r, ur0 OUCBHAHO CBS3aHO ¢ 00.1CC V3KHM AUANAB0HOM abCOIOTHBLIX
BBICOT PacCNpPOCTPAHCHHs KAPOOHATHBIX MOPOJ. KOTOPLIC BCTPCUAKOTCS HC BBILUC
2500 M. [TI0THOCTE MHKPOOPraHW3IMOB MPH PABCHCTBC MPOUHX YCIOBHH BCCria
3HAUUTC/BHO BbIIUC B IPAHHTAN, YTO OOBACHACTCSI HA.THYHCM B HX COCTAaBC 00.1b-
LICTQ CACKTPA MHHCPANOB HCOOXOTMMBIN AT MH3HCACHTC.IbHOCTH MHKPOOpra-
HH3MOB. UCM B OCIOHbIX MHTATC.IbHBIMH 3ICMCHTAMH KapOOHATHbIX nopozax. B
JCCHOH 30HC B rpanuTax coacpxkutes 87.4 Toic. KOE/T, TOraa kak B H3BCCTHSIKAX
ux B 4.5 paza mcubwe (19,5 toic. KOE/T: aHANOTHYHBIC JAHHBIC TOTYUCHBI A5
JccoctenHoM 30HbL: 516.4 | 29.3 Thic. KOE/r. COOTBCTCTBCHHO.

B cyOakBanbHBIX YCIOBHAX MOJABISAKOLIAN MACCA MHKPOOPraHH3MOB CO-
CPCAOTOUCHA HA MOBCPXHOCTH rAJICHHHKOBOIO AJEOBHS H TOPOL. BLICTHIAKLIHX
aomuxe pekd  (97-98%). B cy0a3pasibHbIX  YCMOBHSX A0S TMOBCPXHOCTHO-
AATEeSHPOBAHHEIN MHKPOOPraHM3MOB B M3BECTHAKAX CHIDKAeTCH 40 68-70%, B TO
BpPEMA KAK HA MPAHUTAX OHA HE HIMCHACTCA. [10-BHIMMOMY pasHHI B pacnpeac-
JCHHH MHKPOOPTAHH3MOB HA IOBEPXHOCTH H BHYTPH OOJOMKOB H3BECTHAKA B
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cy0a’panbHbIX H CyOAKBATBHBIX YCIOBHAX CBA3aHA HE TOJBKO C IOBBICHHOH
TOPHCTOCTHIO M TPEIHHOBATOCTHIO MOBEPXHOCTHBIX CIIOCB B CYOAIpaTLHOH Cpe-
A€, HO H ¢ TIOCTOSIHHBIM KOPPOJHPYIOUIMM BO3TCHCTBHEM MACTHIL TBHIKY IDHXCA B
NOTOKE M OBICTPHIM VIAICHHCM DA3PYILCHHOTO CIOS ¢ OOHAKCHHEM IUIOTHOH
Maccel. T10CIeTHeEe MPHBOANT K VMCHBUICHHIO MOBSPXHOCTHOTO KOHTAKTA MHK-
POOPTAHH3MOB C IOPOAOH H 3aTPYTHAET HX NPOHHKHOBEHHE BITy Ob.

§
15Ky

HUTE

SEi

204
s

A0

100

ADCoETrHAs BORENMYEH, XE

T Y T Y T T
53 1500 WG ™ N 35088

Puc. JuHAMHKA YHCACHHOCTH MHKPOOPTAHU3MOB B CBS3H C H3MEHCHHEM
A0COJIOTHBIX BHICOT MECTHOCTH. I — ¢ €00KOM nOMOKe; 2 — € ZpANNMax pevnHozo io-
aca; 3 — 6 prunmuHbLY HOUGAY Saccetina.

Oco0oro BHHMAHHA 3ACIV)KHBACT H3VUCHHE MHKPO(IOPH CHEXHOTO

IIOKPOBA — OCHOBHOT'O HCTOYHHKA MCKCHHOTO CTOKA BOJBL UHCIEHHOCTD MHKPO-
OPraHu3MOB B CHEKHHKE ¥ HCTOKOB PCKH HMCET OJHH HOPAIOK C KOHI.[EH’I‘paHHefi
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HX B CAMOM BOJHOM TIOTOKE B NMPEICIAX HHBAIBHOTO mosca; 2.5 Teic. KOE/Mn B
cHere M 1,8 thic. KOE/Ma1 B BoAc. B roasl ¢ 60nCe BLICOKMMH CPCAHCMCCSMHbIMH
TCMIICPATYPAMM, KO OTMCUACTCS MOBBILCHHOC OT/IOKCHHC 20.10BOH NbLIM HA
MOBCPXHOCTH CHCIA, MMC/IO KICTOK MOKCT mpeBbiiaTh 8 Thic. KOE/Mn. [pu
9TOM HA YHACTKAX "KPACHOro" CHCra (C BbICOKMM COACIPKAHHCM BOAOPOCICH,
rPHOOB, AKTHHOMMLUCTOB) KOJIHUMCCTBO OAKTCPHA/BHBIX IICTOK, 00.aJat0LUHX
APKOH NMMIMCHTHPYIOWCH OKPACKOH, MOBBILIANOCH B HCCKOJbKO pa3 — 10 25-30
Tbic. KOE/M, TOr1a KAk Ha OCCUBCTHBIN ¥UACTKAN MAKCHMYM COCTABIAN 9 ThIC.
KOE/Mn. Muorumu uccncrosarcsiMu (KpacuasHukos u ap., 1949) moaucpku-
BAJOCh, UTO MHKPOOPraHW3Mbl "UBCTHBIX" CHCrOB 00.1a320T GONCC BLICOKOH
(pcpMCHTATHBHOH AKTHBHOCTBIO, kOTOPast B 1.5-2 pa3a BbILIC IO CPABHCHHIO C
HCOKpauICHHbIMH. B padorax M.A. I'1a308ckoit (1930) u U.H. Crenadosa (1964)
OTMCYAJIOCh. YTO C AOBBILICHHCM TCMACPATYPbI BO3AY XA H TYPOYJICHTHOCTH BO3-
AYLIHBIX AOTOKOB YBCIHYHBACTCA ODLICC COACPKAHHC ABLICBATHIN YACTHL, B CHC-
rax BbICOKOTODHii. CROCOOCTBYOLIMX AKTHBHOMY Pa3BHTHIO 3ICCh MHKpoopra-
HH3MOB. Ha reHCTHYCCKY IO CBsA3b MUKPOOHOTO COODILCCTBA CHCKHHKA H BOIHOTO
MOTOKA HHBATLHOH 30HbI 6acceiina p. Kapa-bay ykasbIBacT yCTAHOBICHHOC HAMH
PaBHOC COOTHOLUCHHC AIUMMCHTHBIX (JOPM B TOM H IPYTOM CJIyuac.

HMcecncaoBaHus THIMUHBIX 3OHANILHBLIX MOYB MO3BOJMHIM BbISBHTbL OCO-
OCHHOCTH TCPPHTOPHATBHONO PACAPCICICHHSI MHKPOOPraHH3MOB B OaccciiHax
ropusix pek. [To Mcpe mepexoaa OT HHBAILHOPO AOSCA K JCCHOMY YHCIICHHOCTBb
MHKPOOPTAHH3MOB B IOUBAX YBENHUHBACTCA ¢ 9,2 30 126.5 1HIC. KOE/T, 2 3areM
PE3KO CHILKACTCA B NSCOCTEIHOM 30He — 58,3 Thic. KOE/r. MUHUMANBEHOE KOMH-
YECTBO OOHAPYKEHO B IPHMHTHBHBIN ITOYBAX HHBATHHOTO MOACA — OT 3.8 30 12,0
Teic. KOE/T, 4T0 00OYCNOBNEHO HH3KHMH TEMIEPATYPAMH H MPAKTHYCCKH TIOMN-
HBIM OTCYTCTBHEM OPTAHHMCCKOTO BEIICCTBA. IIOBBIIICHHE I'YMYCHPOBAHHOCTH,
HCHTPATBHASA PEAKUMA H HCKOTOPBIH MOIBEM TEMICPATYPBI ONATONPHATHO CKA-
3BIBACTCS HA PA3BHTHC MHKPOOPTAHH3MOB B TOPHO-IYTOBBIN IOuBaxX (0T 40 10
120 Te1c. KOE/T). Hambo1pImas OHOTEHHOCTh KOPHYHEBBIX ITOUB OOYCIOBICHA
ONTHMATBHBIM COMETAHHEM TEIUIOBOTO, BOTHOTO H ITHTATEIBHOTO PEIKHMA (MHC-
JenHOCTH cocTaBmier 70-180 teic. KOE/T). CHIKCHHE YHCNCHHOCTH MHKPOOT-
parm3MOB (10 16-87 Thic. KOE/T) B TeMHBIX CepO3eMax CBA3IHO C ANHTETBHBIM
3aCYIUTMBBIM NICPHOIOM H HHM3KHM COJEP/KAHHEM IyMycd. Takum obpasoM, mod-
Bbl MO YObIBAHHIO GHOTCHNOCTH MOTYT ObITh PACMO.JIQKCHBI B CJICIY FOLUMH psA:
KOPH'HCBbIC, OPAO-1YIOBbIC, TCMIALIC CCPO3CMbl H COBCDIICHHO OOCIHCHHbIC
MHKPOOPraHH3MAMH NPUMHTHBHbIC [IHHHCTBIC MOYBbI BbICOKOTOPHH.

HMiavucHue Mukpo()iopbl BOINLIN AOTOKOB, AOPOA H ANLItOBHsI ObL1u
MPOBCACHbI W Nla AP¥TUX FOPAbIN PCKax. OTIHUaromxcs ot Kapa-bay mocicao-
BATC.1bHOH CMCROM CBCPXY BHH?3 MOPOKHCTO-BOACMATHOMO PYCNA FOPAbIMU PyC-
JaMM C HCPA3BHTBIMH H PA3BHTBIMH ATIFOBHANBHLIMH (JOPMAMH PYCC C AKTHB-
HbIM CCICBbIM PCHKHMOM B APCACIAN ACPBbIX ABYX M3 HUX (Bopcyk, 1o6poBoib-
ckast ¥ ap.. 1981). CMcHa TUNOB pyceA MO 1IHAC PCK MPOHCXOAMT COMNIACHO YBC-
JAMMCHHEO YKAOHOB BBCPX MO TCucHMtO 3.1 [lapkenTcas ot 26 10 500% u 3ap-
kcHTCast 0T 50 10 330%. PesyabTaThl HCCICIOBAHHI NOATBCPAMIM 3ABHCHMOCTh
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YHCJICHHOCTH MHKPOOPTAHH3MOB OT BBHICOTHBIX ITOSICOB H PACCTOSHHA OT HCTOKOB
pek. Tak, kOMMUCCTBO DAKTCPHAJILHBIX KICTOK B Bogax p. [lapkcHTcas pacTcrt ot
HCTOKOB K ¥CThto ¢ 7 10 340 thic. KOE/M1, Cykokcas ot 1 20 280 teic. KOE/Mn,
3apkenTcast ot 2 10 300 Thic. KOE/M1. B a11t0BHANBHBIX HAHOCAX MPOC/ICIKHBA-
CTCSL TA JKC 3aKOHOMCPHOCTb, HO MPH YMCHBIUCHHH ODLUCTO COACPRKAHMS MHKpO-
OPTaHU3MOB, QOCCMCHSIIOLIMX NIOPObL, MO CPABHCHUIO C BOIHBIM NOTOKOM. JLms
[TapkcHTCAs UX KOJHMCCTBO cocTaB 110 14-250 thic. KOE/T, 4-160 Thic. KOE/P
U 6-256 Toic. KOE/r, COOTBCTCTBCHHO. KAUCCTBCHHbBIM COCTAB MHKPOOPraHH3MOB
B 6ACCCHHAX HCCJICAOBAHHBIX PCK OUCHb MCCTP M pasnoodpascH. MNpcobaasanuc
kopHHcopM poga Mikrococcus, VCTOHUMBBIX K MOBLILUCHHBIM 103aM Y.IbTPa-
(pHONCTOBOrO H3IYMCHHS H PAIHALMH. PacTYIUMX HPH O0nboM HWHTCpBanc pH
(0T 5 10 9), OTMCUCHO BO BCCX KOMIIOHCHTAX PCUHBIX CHCTCM. B rpaHuTax noxa
pck oHH cocTaBnsroT 84% Beex ¢opM. B H3BecTHAKAX — 48% M B Boac — 63%.
Takoc obunuc kopHHCPOPM B ropHbix pekax 3anagnoro Tswb-Llaws, B comoc-
TaBJICHHH C HX OrPOMHOH POJIbIO B HPOLCCCAX HCPBHYHOIO HOUBQOOPA3OBAHHSA
(CywkuHa, 1965; KyTyzoBa, 1969), no3BosICT CyauTh 00 WHTCHCHBHO NPOTC-
KaKLHX NpoLcccax cyOaKBATbHOIO BBIBCTPHBAHHA. 3T MOATBCPAHIOCH IKCIIC-
PUMCHTAMH, PC3YJITAThl KOTOPBIX TOBOPAT O BCCbMA AKTHBHOM PacTBOPCHHH
H3BCCTKOBONO ATTHOBHS NOA BIHAHHCM KOKKOBBIX (JOPM. B NCPBYKO OUCPCIb.
rpaBHHHOMN (PPaKLHH HAHOCOB (4-OMM). HHTCHCHBHOCTD BBIBCTPUBAHHS KOTOPOH
Jocruract 831 mr/n (Ha 100-c cyTkH). B TO BpeMst kak necka (Ppakuus 0.5-1 vm)
— 250 mr/n 1 rampka — (40-60 My) — mame 120 Mr/1 (33 TOT ¢ ICPHO,1 BPEMEHH).
Cpemm Memrux (ppaxuuii (0.25-2 MM) HAHOO0/ICE YCTOHYHBBIMH ABILIFOTCA YACTH-
el OT 0.5 10 1 MMm. PaspymieHHe KBAapHAa IO BOBACHCTBHEM TEX JKE KYJBTYD
MPOHCXOAMT 3HAYHTCIBHO MEIICHHES. IIpH 3TOM HHTCHCHBHOCTH pPA3pYIICHHI
TpABHHHBIX 4acTHI B 4-8 pa3 0oxeme (45 MI/1), YeM TANBKH H B ABA PA3d. 9eM
MIECKA.

TToay4eHHBIC PE3YIIBTATHI OTPAKAOT PETHOHAJIBHBIC OCOOCHHOCTH (hOp-
MHPOBAHHA MUKPOOHBIX NOIYILALMH B PSUHBIN DACCEHHAX TOPHBIX TCPPHTOPHH.
Hwverommeecs CXOACTBO B DASBHTHH MHKPOOHMATBHEIX IPOLECCOB OTHOCHTCA,
IJIABHBIM OOPA3OM, K CHHXPOHHOCTH JHHAMMKH YHC/ICHHOCTH OAKTSPHOILTAHKTO-
HA IPH H3MEHCHUH a0COTFIOTHEIX BBICOT. K PACTIPESICICHHIO MHKPOOPTAHKMOB IO
(hopMaM pycra, a TAKKS K KAYECTBCHHOMY COCTABY MHKPOCOOOINECTB.

XapakTepusysl GAKTCPHAIbHBINA CTOK MATbIX FOPHBIX PCK, CIICAYCT OTMC-
THTb CJICAYIOLIUC OCHOBHBIC (pakToph! cro (opMHpoBaHus: |) modaBmsitolLCC
JACUHCTBHC YJbTPA(UONCTOBONH pPANMAUMH B HUBAILHOM MOSCC, 2) 30HAILHOCTb
TCMIICPATYPHOrO PC/KHMA PCUHOINO NMOTOKA (MOBbILUCHHC TCMICPATYPbI C MOHH-
FKCHHCM A0C. BbICOT); 3) HAPACTAHHMC MO IIHHC CTOKA BOAbI H MYTHOCTH; 4) yBe-
JHUCHUC MOCTYIUICHHS TCPPHICHHBIX YMACTHL C BoJ0cOOpa a. CICA0BATCIbHO,
COACPHAHHC B3BCIICHHBIX OPrAHMUCCKHN BCLICCTB.

AHaMH3 NPOCTPAHCTBCHHOM AHHAMMKH PACIPCACICHHA H KAYCCTBCHHO-
IO COCTABA MHKPOOPTFAHU3MOB B PCUHOM PYC.IC H HA BOA0COOPC CBHACTCIBCTBY -
HOT, C OAHOH CTOPOHBI, O HX B3aHMOCBSI3AHHOCTH, a4 C APYTOil CTOPOHLI O APKO
BLIPAKCHHOH ABTOHOMHOCTH PA3BHTHSI M CYILLICCTBOBAHHN MHKPOMMpPA PCUHOIO
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pPycIa. 3TO MOATBEPIKIACTCS HAPACTAHMEM YHCICHHOCTH MHKDPOOPTAHHMOB B
BOHBIX MOTOKAX OT HCTOKA K ¥CThtO, HCCOBMAAAOLLUCM C 30HAIbHLIM pacnpeic-
JCHHCM TIOCICAHHX Ha BoaocOope.

B CBA3H ¢ BO3PACTAHHCM QHTPOMOICHHBIN HATPY 30K, KOTOPBIC HCTILIThI-
BAKOT PCUHbIC CHCTCMBbI, HCCJICAOBAHHIO OHOMCHHBIX (DAKTOPOB CICAYCT ¥ACMTH
0c000C BHUMAHHMC., MHKpPOOPraHu3Mbl YUACTBYIOT B CJIOIKHOM CHCTCMC pCry.ls-
LMY, NOJACPSKHBASL HAa 3CMIC YCIOBUS GJArOMPHATHBLIC A/ XKU3HH. Pasamunbic
BHAbl 3arPs3HUTCICH, MOCTYMAIOLUHC B BOAbL. M3MCHHHOT YCJIOBHH CYLUCCTBOBA-
HHS BOAHbIX MUKPOOPraHU3MOB, HAPY LUASM HX HOPMAIbHY KO JKH3HCACITCABHOCTD.
B T0 xC BpcMsl HMCHHO MHUKPOOHBLIM NONY.ISIMHSIM NPHHANICIKUT YHUKATLHAS
POIb B CAMOOUMLUCHHH PCK OT 3arpsisHATCICH. [1poayKThl M3HCACATCIBHOCTH
MHKPOOPraHH3MOB (MCTa0OMMTBI) HC TOIBKO YWACTBYIOT B Tpolcccax cyOak-
BA.TLHOTO BBLIBCTPHBAHHA. HO MOTYT BbI3bIBATh M Pa3PyLUCHHC OCHOBAHHH MHIpoO-
TCXHHUCCKHX COOPY#CHHH. Tak, W3BCCTHBI C.Ty4aH MOBPCKACHUA HIOTHH HA pc-
ke Ceeephbrit CackaycBaH B PC3yJIbTaTC B3PbIBA CKOTIICHHS MCTAHA. BBLACIACMO-
ro McTaHooOpasy IOLAMH DaKTCPUAMH. JCATCIbHOCTE MHKPOOPTaHH3MOB YCH.TH-
BACT TAKXKC KOPPO3HKO McTal1a H 6cToHa (Rovhanskaua ct. all.. 1989).

Mcxoas M3 BbILICCKA3aHHOrO, CJICAYCT HPHICP/KMBATHCS AyaJIHCTHYC-
CKOH OULCHKHM JCATCIBHOCTH MHKPOOPraHW3MOB B PCUHBIX CHCTCMax: C OAHOH
CTOPOHBI. YUHTBHIBATh HX TOJOKHTCIBHYIO POTb B MPOLCCCAX CAMOOUMILCHHS
PCK. € APYroH CTOPOHBI. HC.Tb3A 3a0bIBaTh H O HCraTHBHBIX HOC/JCACTBHSIX — Po-
3y JIBTATE HX JKH3HCICATCIIBHOCTH.
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AJO. Cuxopuyk, A.B. Manan, A.B. Yepuos, O.K. Bopucosa, H.H. KoBamox

CTOK BOABI H MOP®OJIOT' WS PYCEJI PEK PYCCKOH PABHUHBI
B IO3THEBAJTTAUCKOE BPEMA H B 'OJIOOEHE
(IO JAHHBIM MAJTEOPYCJIOBOT'O AHAJIN3A)

BoccTanoBICHHE CTOKA BOJBI B PEKAX MPOIUIBIX T€ONOTHUCCKHX 3MOX
ABIACTCA OAHOH H3 BAKHCHIIHX IIPOONEM MAICOTHIPOIOTHH, KOTOPAd «...CTABHT
mepen codOM 3aJaUy H3YHCHHA NMPOLECCa CTAHOBICHHA H PA3BHTHA THAPOC(ICPEL
H BBUIBJICHHC 3aKOHOMEPHOCTEH IPHCYIOHX 3TOMY nponeccy...» (KamiHus 1 ap,
1976. ¢.9.). Jra mpodneMa aKTHBHO paspadaTHBATACH HA HAYANBHOH CTAIHH pas-
BHTHA IATCOTHIPOJOTHH PEK KaK Ha KaveCTBeHHOM (Bomkos, 1960, 1963; JIrot-
may, 1968, Starkel. 1977), Tak ® Ha xommdecTBeHHOM (Dury, 1964, 1965,
Schumm, 1968; SkcncpuMcHTanbHas rcoMopdonorus, 1969) yposusix. [Tpose-
JACHHBIC PCKOHCTPYKLUMH MOKa3aad riodaibHoc (peku ABcTpaauu, CCBCpHOM
AMCPHKM, 3ana HoiH M UCHTpanbHOH EBpomnbl, Pycckol paBHMHBIL, 10ra 3anaaHol
Cubupu u ceBcpHoro Kasaxcrana, crenHoOro AnTast) M3MCHCHHC CTOKA BObI B
PCKAX B CPABHHTCIILHO HCJABHCC (B COJOTHUCCKHUN MACIUTA0aX) BPCMH OT He-
CKO.1bKHX 10 ACCATKOB Pa3. 3TH sKC PCKOHCTPY KUHH BbISIBHIH TAKHKC 3HAYMTC/Ib-
HbIC CNOYKHOCTH B MPOBCACHHU NATICOrMAPO.IOMHUCCKUN OLCHOK M TPY.JHOCTH B
HX YBSI3KC C PC3YNLTATAMH APYHX NANCOKIMMATHYCCKAX NocTpocHui (Crnaaxo-
ncBucB, 1976). [To3ToMy COBPCMCHHBIH 3Tan Pa3BHTHs MAJICOTHIPONOTHH PCK
NAPAKTCPH3YCTCSL KAK 3TAN HAKOMJICHHS JAHHbIX 0 MOP()0.J0THH pCK MPOLLIOro,
CTPOCHHH HX aM/HOBHsl, COBCPIUCHCTBOBAHHSI MCTOJ0B MANCOrHIPOJIOrHUCCKHX
PCKOHCTPYKUMHA. 3Ta paboTa KOOPAMHHPYCTCSH HCCKOMBKHMH MCHKIYHAPOIHBIMH
xomuccuavu: GLOCOPH (raobansHas naacoruaponorus). FLAG (¢rroBHans-
ubic apxuBbl), APARD (nmancopacxoapl pck APKTHKH). KOTOPbIMH H3JAHO H W3-
JacTcs HCCKONbKO COOpHMKOB cTatch. [logoOHas koopaMHALMA criocoOCTBYCT
AKTHBHOMY OOMCHY MH(OPMALMCH HA MCHKTYHAPOIHBIN KOH(CPCHIMSX, OPraHH-
3YCMBIN KOMMCCHAMH., W ONPCICNCHHON VHH()MKAUWH MCTOJOB H MOANOIOB.
TIPHMCHSAC MBIX HCCICTIOBATC.IAMH B PA3HBIX CTPAHAN.

[TancoruapoIoOrHycCKMC PCKOHCTPYKUMM INst pck Pycckol paBHHHBI
JAKT CYLWCCTBCHHO pasHbic pesyabratel. C.B. JlroTuay (1968) oucHuBaCT CTOK p.
I'yest (Merepekass HH3MCHHOCTB) 4,151 nepuo,1a (JOpMHpPOBaHHs | HAAMOWMCHHOM
Tcppack!l B 10-20 pa3 0onbwic cOBPeMCHHOrO, a |1 HaamoWMCHHOH Teppachl — B
100-200 pa3 Sonbwc coBpeMcHHOTrO. [nst 00bsACHCHHUS JIFOTHAY CABHrACT BpCMs
00pa30BAHAA HH3KHX TEppAC pek Memepsl K MOCROBCKOMY BPEMEHH H IPEIJIATA-
€T THIOTE3Y O MHTAHMH PEK BOdaMH Tarnomero nexuuka. J.J. Ksacor (1975),
HCXOAS H3 BOJHOTO 0ATAHCA XBATBIHCKOTO 0ACCeHHA Kacmud, moIaraer ro10BoH
CTOK BOABI C BOJ0COOpa BONTH BO BpeMA MAKCHMYMA BATTAHCROTO ONICICHCHHA B
560 kM. 3TOT CTOK CKIAABIBATICS H3 TPEX KOMIOHEHTOB — CTOKA C HETOKDBITOL
JCAHHKOM YACTH COBPEMEHHOTO BoJocOopa Kacmus, croka yepes KaMy w3 moa-

N
Brinonierno pu GHITaNCoBo# noyiepikke PoccHickoTo dora Gy TaMelTANBILIX HCCCTOBATHE

(upoerInl 95-05-14435 u 97-05-64708).
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NPy IHBIX 03ep ¢ BogocOopos Cesepuoii JIBunbl, Mesenn u ITeuops! H cTOKA Ue-
pes3 KimstsbMy, BEpXHIO0 Boary, Oky H3 NoanpyaHbIX 03CP BAOJb 3aNaJHOM0 Kpast
JcAHHKA. Mop(oNoruuccKHX CBHACTCILCTB YBCIIMUCHHS CTOKA 3THX PCK HC NPH-
BoauTcs. H.M. MaxkkasceB H Ip. (DkcncpuMcHTAIbHAA rcomopdosiorus, 1969)
BbIACTAIOT ABA THNA CTApHL Ha NOHMAX, KOTOPbIC XAPAKTCPH3YIOT H3MCHCHHC
BOJOHOCHOCTH PCK: 1) QUCHb KPY MHBIC MCAHAPb! — CTAPHLBL, COXPAHHBILKCCS BO
BHYTPCHHUX “ACTAN noHubl (Oka, Bsatxa., Openb). 2) MCIKMC Majio 3aHJICHHbIC
W31y4HHbI — CTAPHLbI B NPHPYC.IOBOH YacTH noHMbl (OKa, IPHTOKH HHKHCH Bbl-
yerabl). Haauuue KpymHbIX CTAPHLL YKA3BIBACT HA CTOK BABOC OOJLIUHH COBpC-
MCHHO[O ¥ KPYMHbLIX PCK H 3HAUHTC.IbHO OOIbIUMH — ¥ MAIbIX. MCIIKHC H3IYU-
Hbl VKa3bIBAKOT HA YMCHBILCHHYIO B 1.2-6 pa3 MO OTHOLICHHK K COBPCMCHHOH
BOJOHOCHOCTb pcK. B mcpByio ouepeab Ha3bIBAKOTCS AHTPOMOrCHHBIC IIPHYHHBI
H3MCHCHHs BOJOHOCHOCTH PCK — BBIPYOKA JICCOB, H3MCHCHHC TUTOLIATH TALLUHH.
Hamu (Tawun 1 mp.. 1992: Panin et al., 1999: Cuaopuyk H ap.. 2000) nokazano
LIHPOKOC PAacMpOCTPAHCHHUC MCAHIP — CTAPHL NMCPBOro THHA (MAKPOU3IYUHH) Ha
pCKax BCCX HPHPOIHBIX 30H Pycckol paBHuHbL. BO BHCICIHHKOBOH 30HC, rIc HC
6b110 cTOKA BOI TaKowicro Baniaickoro JIcIHAKA, BOJOHOCHOCTb 3THX pck ObLia
(HO HPHOTHIKCHHOH OLCHKC) 1O HCCKOIBKHX ACCATKOB pas 60.1CC COBPCMCHHOH.
CPpaBHHTC/IBHO CKPOMHBIH 00BCM JTHTCPATYPBI MO MAICOTHAPOIOTHH PCK
PycckoH paBHHHBI M LIHPOKHH IHAHA0H MHCHHH O BPCMCHH. HPWUMHAX H aM-
IUTHTYC H3MCHCHHS BOJOHOCHOCTH PCK VKA3bIBAKT HA HCOOXOIUMOCTH CHCTC-
MATHICCKOTO H3YUCHHA 3TOTO ABICHHA. Takasd MPOrpaMMa B HACTOSINEE BpEMA
OCYIUECTBILIETCA ABTOPAMHU CTATBH B PAMEAX IA.1¢0py<.10BeacHUA (Hanos, 1997).

BoaLuIme naaeopyc.a s 10, 1Mnax pex Pycckoi pasnnnni

Hnst PycckOH paBHHHBI XapaKTCPHO IWHPOKOC PACHPOCTPAHCHHC OOJTb-
LIHX H3BHJIMCTBHIX MAJICOPYCCT (MCAHIPOB — CTAPHLU) C LUHPHHOH pycna B, u wa-
rOM HM3JYYHH %, CYLICCTBCHHO OO.IBIIMMH. UCM WHPHHA B, W war H3nyuuH i, ¥
COBPCMCHHBIX pck. OHH OOHapycHbl B OOJILIUHHCTBC JNAHIWAMTHBIX 30H OT
JECOTYHAPHI 10 CYXOH CTemH, B QacCeHHax Bcex Mopeil (puc. 1. Tabdn.l). boms-
IOHE MATICOPYCNIA PEIKH TOJBKO B 30HE TYHIPHI H JIECOTYHIPBL, A TAKNKS HA TEp-
PHTOPHH, KOTOPAA MEPEKPBIBAIACH MO3IHCBATIAHCKHM J¢THHKOM (perHoH I). B
30HE JICCOTYHIPBI B NPEICIAX OCTPOBHOTO PACTIPOCTPAHCHHA MHOTOJICTHEMED:-
JBIX TOPOJ, MAKPOH3Ty4HHBI BIIBICHBI B J0.THHE p. OMa, BIagaromeH B bapen-
meBo Mope. Ee maneopyc¢1o pacmoamxeHo HA Il HaamoHMEHHOH Teppace (IoimMe
MepHOAA (JOPMHPOBAHHA A ICOPYC.1a) ITHPHHOH 2-3 KM H OTHOCHTCIIBHOM BBICO-
TOH 13-15 M (puc.2). Illupuna mageopyve.1a B OpOBKAX JPEBHEH MOHMBI HA MEpe-
rHOAX H3IVYHH COCTABIACT 150 M. CpemHHM Imar w3IyyHH A, = 1750 M. CoBpe-
MEHHOE MEAHAPHPYHMEE pyC.10 OMBI HMECT IMPHHY 75 M. HIAT H3IyYHH 600 M.
B mpouecce BpesaHHA PeKH C(OPMHPOBATACH MEPEXOIHAS MEKIY MOIMOH H 1
TCPPACOH MOBCPXHOCThL LIHUPUHOH [-1.5 KM H OTTIOCHTCIILHOH BBLICOTOH (-7 M.
HckoTopblic APCBHUC MAKPOH3IYUHHBI NOJHOCTbIO NCPCPAOOTAHb! COBPCMCHHbIM
MCAHAPHPYIOLIUM PYCJIOM, HCKOTOPbIC OTU.ICHCHbI W COXPAHM.IHCh B BHIC CTa-
pHu Ha 1l Teppace, a HCKOTOPbIC BCC CLIC HCMOJIL3YHOTCH COBPCMCHHBIM PY C.I0M.
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Ta6amna 1. OCHOBHbIC NAPAKTCPUCTHKH COBPCMCHHBIX (¢) H APCBHHX
(1) pycea Ha Pycckoid paBHHHC.

HUnexe Peka 1 Tomann JooM BeMm hnM Bowm KOO THIATLT
(pue.l) GaccerHa I
KM ., KL

33 Ova 4100 610 73 1750 130 66°41" 46°24
26 Brivh 2700 300 40 14350 150 64°10° | 51°32
25 Tucra 1000 150 15 1000 120 63°33" | 51°2(¢
17 Becasma 3940 300 60 2800 230 62°50/ S1e207
19 Teaber 180 80 500 62°37 | 49°20/
18 Slpenra 2450 270 40 1300 200 62°35%" 49028
21 [aneHkra 1040 260 40 1230 123 61°52" | 42°34
22 IMepentra 300 50 10 310 61°46" | 420401
23 Bammepemnnra 300 43 10 43() 61°46" | 42°45°
24 B.Yypra 560 190 40 750 80 61°29" | 42722
16 Jlokmiv 6040 640) 100 2900 1000 61°36’ 51°36'
63 Brivera 121000 6000 1100 7000 1200 | 61°16' | 46°44"
20 Jysa 18100 1300 250 4630 450 60°35" | 47°1%
27 HOr 4600 430 100 2200 380 39°53 43°30¢
7 [HevHora 800 230 33 750 100 6325 | 43°46’
6 Cwina 1040 310 35 1130 100 64°53" | 48°27
4 Xaphsra 970 230 50 810 150 67°09" | 56°35
5 AlLBa 8700 1540 175 1810 180 67°05" | 60°07
3 Connpa 1400 480 30 1080 130 66°35 52053
14 Jlas 9530 2000 200 2200 66°25" | 36°22
1 Epea 1800 250 50 1000 125 66°09 | 53°21°
2 Coenas 230 83 470 70 66°117 | 53°21°
10 Tobbiu 3250 530 100 1700 200 66°04" | 51°10/
g Jlerka 6000 810 140 3080 65°44’ 56°19"
12 [Inkma 5470 380 100 1500 200 63°23" | 52°01°
13 Hepuua 2900 380 70 1250 150 65°13" | 52°37
9 Jlembio 3850 570 120 4800 63°58" | 36°3%
1 Alosa 1970 300 00 2100 180 63°45° | 34°10/
15 B.)lsra 1330 430 50 1400 125 62°37 | 56°4¢
66 Mockra 9000 700 150 2300 500 55038 | 37°47
60 IIpoisa 2170 380 80 800 180 55°12° | 36°31
39 XKmypa 1970 130 40 1000 230 33°51 35°07
62 KepaeHe 4500 370 50 1250 500 56°28" | 44°48’
51 AURVILIPE 10500 410 80 1250 250 34048 | 46°11°
52 [rsHa 7930 270 70 1300 300 559317 | 44°197
32 ITnieea 890 170 35 1200 60°43" | 55°57
31 Becasma 3900 180 35 1700 60°26" | 52°42
28 Siisa 5230 830 120 2800 500 59°08" | 57°02
30 Yera 6030 340 60 2200 200 360°55" | 43°2%
44 Jlema 12500 210 60 1200 220 34°317 55023°
64 Vpax 3130 230 30 860 200 540297 | 55052
45 Uk 7660 140 40 1440 290 34047 53°34
46 B.KHHC L 5970 160 25 920 200 53922 | s51°10f
47 B.Hpruz 2110 800 100 52018 | 49°34
48 M.¥acms 9490 1000 200 30°28’ 47°38"
35 Yéoprh 5260 175 30 880 120 51°55" | 28°30/
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[poao/xreHNHC TAOIHIBI 1.

34 CoitM 10700 170 40 3000 400 510397 | 335°2(
49 Ceala 6310 120 30 1400 2350 51°397 33020
37 Vit 6120 1500 300 0018 | 32032
36 Cvna 14200 170 30 2500 400 S0°13" | 33°271°
38 [leen 11300 330 40 1230 330 49°38" | 33°46'
40 Opem, 9400 200 30 1790 350 48°49" | 34°24°
33 JleeHoh BopoHesk 1740 160 50 690 150 53°017 | 40°38°
58 Buror 7330 200 40 1300 330 S1°42 | 40°31
35 Menseuma 7610 320 40 1200 250 S1°317 | 44°38°
41 Xotep 19100 360 60 2500 800 S1°19° | 42°22
57 Bopoua 9540 430 70 1700 420 52°04" | 42015
36 Casasia 7720 250) 50 800 250 S1°08 | 41°27
54 Tepea 7320 250 40 1000 230 5048 | d44°24
42 Byavavi 6830) 460 35 1380 300 50°32" | 42°34
43 Hatop.s 8730 830 150 49°47° | 44°30/

Makpou3IyUHHbl MMCIOTCS TAKKC B TYHAPC M JICCOTYHAPC HAa PCKax
AnsbBe M Xapbsire (Oaccclin [Ncuopsr), oHut onucanb! Ha p. [ToHoc (Konbckuit
noayocTpos) B.B. Matsceabiv (1985). Y 0CTAIbHLIX MHOTMOMUCCHHBIX PCK 3TOM
30HBI PA3MCPbI COBPCMCHHBIX M3IVYHH pyCIa ONM3KH K pasMcpaM H3IyYHH —
CTAPHL, HA HOHMC M HHU3KHX TCcppacax. PakT OTCVTCTBHA MAKPOH3IYUHH B J0.TH-
HAaX PCK COBPCMCHHBIX APKTHUCCKONO W CYOAPKTHUCCKOrO TOSICOB HMCCT O0JIb-
LIOC 3HAYCHUC A5 MANICOrHIPOIOrHYCCKHX PCKOHCTDPY KLMH.

Ha TcppHTOpHH, KOTOpas HAXOIWIAcbh 101 JICAHHKOM B BAJIIAHCKYH
3MOXY. HH B OJHOH PCYHOH J0.JTHHC MAKPOM3ITYUHHBI HC OOHAPYIKCHBI KaK B po-
THOHAX C OFPAHHUCHHBLIMH YCJIOBHSAMH Pa3BHTHS PYCIOBbLIX NMcpe)OpMHPOBAHHUH
B IpcAcax ckanbHbix nopon (Koawckwil monyvocTpos H Kapeawus), Tak H B pe-
THOHAX CIO0’KCHHBIX PBIX.TBIM OCATOUHBIM UCXJIOM CO CBOOOIHBLIMH YCIIOBHAMH
pa3BuTHs pycaoBbix acopmauuii ([Ipubdairuka u O3cpublii kpaii). HMctophs
Pa3BHTHs PCK BOCTOMHOrO NOOCPCHkbs baiTHiCKOro MoOps ICTANbHO H3VUCHA
(D6cpxapac, 1985: deapeuxac. 1989: Miidel. Raukas. 1991). dns Hux xapakrep-
HO OBLTO (POPMHPOBAHHE MHOTOUMCIICHHEIX TEPPAC BCIET 34 H3MECHCHHAMH YPOB-
HA baarukd, HO 3Tam 00pa3oBAHKA OOJIBIIMX PYCEN, OCTATKAMH KOTOPBIX SBH-
JUMCH OB MAKPOMBJIYUMHEI, HE BbIBICH. JTO CBHACTEIBCTBYET 00 OTCYTCTBHH
YCNOBHH 314 (DOPMHPOBAHMA MAKPOH3IVYMH HA PEKAX HOCIE OTCTYNAHMA JICId-
HHKA.

B pernone II 6ompmme ma1eopye.Ia paCnoIararTCs B MPEeAENAX HH3KHX
HAIMOMMEHHBIX Teppac. MAKpOH3IVYHHEl (DOPMHPOBATHCH 306Ch B A0.JHHAX
60IbmHHCTBA peK. COBPEMEHHEIE PEKH ITOTO PETHOHA, KAK MPABHIO. HMCIOT
Bpe3aHHBIC H3MyumHBL TakoBa pexa IOr B facceiine Cepepmoi JBHHEL 31¢CH
APEBHSA MOHMA B XOJAE BPE3AHMA PyCId MPEBPATHIIACH B TCPPACY ¢ OTHOCHTEb-
HOH BbICOTOH 25-30 M. IlpH 3TOM JHHINE PYCIA APEBHEH PEKH 0OPA30BANIO CTY-
TICHb ¢ BLICOTOM 12-16 M HAJ COBPCMCHHbIM MCIKCHHBIM YPC30M pCkH (puc. 3). B
npcAcHaX HAZNOMMCHHOH TCPpachl MPOCJACKHBACTCH MAKPODYCIO B BHAC M30-
THYTOH .105k0MHbL. [lacopyco WwHpHHOI Ha nepekaTax okoJio 400 M ONMHCbIBANO
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TOPUM PYCCKON PABHHMHEL I — HOMEPA U CPaHNIbL PLHOROS (CAL MEKCAL); 2 — ROAONCERUE
naubosee GHIpAdICENIbIX DOTLUNX nAreopYee ¥ ux undexe (maéa. 1); 3 epanuna pac-
HPOCMPAHEHUA ROIOHEEANOAINICKOZ0 OTCORHEHUA, 4 — IOMCHAA SPAHNEA MAKCUMATOHO20
PUCHPOCMPAREHUA MRO20:enHeld Mepsiomt (Beawuro u Op., 1982).
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Puc. 2. CoOTHOLUCHHC
COBPCMCHHOIO H AJpCB-
HCro pycjia B HU30BbLIAX
; p-Ombl  (Dacceiin  Ba-
pcHucea Mopst): [

2 Meocovpedse; 2 1 mep-
paca; 3 IT meppaca
(nofirnta nepuooa opati-
poeanus  Gorewoco  na-
aeopvera); 4 — I meppaca
1 coomecmcsyIotjue Goite-
e naaeopyena; 5 noii-
Ma; 6 — COBPEMEHHOC PVC-
o

Puc.3. CooTHoLICHHC
COBPCMCHHOIO W APCB-
HCTO PyCla B HH30BbAX
p.FOra (baccciin Ce-
BCpHOH [IBHHbI): /
medncovpense; 2 — I mep-
i paca; 3 Goasutie naaeo-
pveaa wa I meppace; 4 —
noiiza; 3 cospesenioe
pyeno.
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OMETOBHIHbIC H3TYYHHBI C WAroM %,= 2000 M H UIHHOH 1o pycay S, = 6500 M.
IITar u3IyudHH COBPeMEHHOU pekd — 430 M, a mupuHa pyena — 100 m. Cpennee
SHAYEHHE TOKA3ATETA (JOPMEL MY UMH MANCOpPYCna Sy/h,=3,25, UT0 CYIIECTBEH-
HO TpEBHIMAET omruMaThHOS (Makkasees. Hatos, 1986) sHauenue 1,6. [Tomod-
HBIC OMCETOBHIHBIC W3IVYHHEI PYCId HA MIMPOKOH MOHME XAPAKTEPHBHI IIA PCK
HeHTpadbHOro SIvata. MIX pasBuTHE ABIAETCA MOKAATCICM 3HAYHTEIBHOH 3po-
SHOHHOH VCTOHYHMBOCTH MOBEPXHOCTH MOMMEL KOTOPAS CKOBAHA ME[3TIOTOH.

Omeoli M3 IPHYHH BPE3aHHA pycel B pernoue 11 aBIamI0CH, BHOEMO, ITO-
CIENIETHAKOBOS MI0CTATHICCKOS MOIHATHE TeppUTOpHH. CUUTACTCH, YTO BHEMHI-
HASA TPAHMLA OOJACTH [BILIMOH30CTATHYECKOTO IO THATHS MPHMEPHO COOTBETCT-
BYET TPAHHIE MAKCUMANBHOIO PACTIPOCTPAHCHHA MO3THEBANTANCKOTO JCIHHKO-
Boro muTa (Memepakos, 1961). B 7011HAX HEKOTOPEIX PEK BPE3aHUE OMpPEac.Ia-
J0Ch MOHKYKCHHEM OA3MCa 3PO3HH IIPH CIVCKE MOAMPYIHBIX JICTHHKOBBIX 03€P,
KOTOPBIH HaHOO0JNEEC HHTCHCHBHO TMPOUCXOIWI MOCIEC OTCTYHMAHHA JICIHHKA OT
KpaeBBIX 00pa3oBaHuH BermcoBCKOH cTanum (KBacos, 1975).

B roxu0M yactu Pyccroll paBHUHEL B OacceitHax JloHa, JlHempa i Hipk-
HeH Boaru (va puc. | permoH Il pasBHTHA maneopycen B Ipeaeiax COBPEMEHHBIX
TOKM H I Teppac), Bpe3aHHA PeK B TOIOLCHE B OOJBIIHICTBE CIYyYAcB IE MIPOHC-
xoawno (Mopdonorua 1 THHaMBEa. ... 1999). 33ech 0OlIHpHEBIE IpEBIHE MOITMBI
CONPAHH.IM PEKHM 3aTOINICHHA M COOTBETCTBYIOMMM maHama(t. MX miomans
TOIPKO YBEIHUMIACH 32 CHYET IIHPHHBI OTMEPIIMX 3AHICHIBIX H 3a00I0YCHHBIX
Maxpopycc1. COBPCMCHHbBIC PCKH MCAHAPHUPYIOT ¥3KMMH JICHTAMH CPCAN ITHX
YHACJIICAOBAHHBLIX MOHM, JHIIb B MAJIOH CTCNCHH H3MCHISI NCPBOHAYAJbHbIH
peasc( B CBOCH mpupYCnOBOi 30HC. TTPHMCPOM TAKONO COOTHOLICHHS APCBHCIO
M COBPCMCHHOIrO pycia siBascTcst pcka Openb B acceiine Jucnpa (puc. 4),

L

w

Puc. 4. COOTHOILCHHC APCBHCIO M COBPCMCHHOMQ PYCCI HA NMOHMC PCKH
Opens, JeBbii puUTok JHenpa. ! — I meppaca; 2— noiwva; 3 — Gonvutie naieopyeia
2puael Ha notisie; 4 — cospemennoe pyveao.
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ITar u3Ty4uE COBPEMEHHOH pekr cocTaBmieT 200 M, IHPHHEA pycIa —
50 M, IUMPHHA MOACA MCAHAPHPOBAHHS COCTAB/ICT 0k0.10 1-3 kM. LLlar winyumu
najcopyciaa npuMcpHo pascH 1800 M, cro wupuna — 350 v, Llupusa nosica mc-
AHJIPUPOBAHM MANCOPCKM JaocTuraia 12 wm, [NoiiMa Opeau Obuia cosaana >Toi
APCBHCHl PCKOH, COBPCMCHHOC PYC10 TO.IbKO HACACIycT cc. MMCHHO 3THM 00b-
ACHACTCS HCCOOTBCTCTBHC PA3MCPOB PVCJA M AHHMING A0.1MHbI, BICPBbLIC OTMC-
ycHHoc B.B. [lokyuacebiM (1878) kax 215 Opea, Tak M A28 APYTUX Pk JcBoOC-
PCoKkbsl HUkHCTO JlHCnpa.

LLkpokoc pacmpocTpaHCHUC DO.IbUIMX MAJICOPYCC B A0JHHAX PeK Pyc-
CKOH PaBHMHbI CBHACTC/IBCTBYCT O MACIUTAOHOCTH H3MCHCHHH BOJOHOCHOCTH
pck TeppuTopHH. OIHAKO KAUCCTBO HAICOrHIPONIOrHUCCKHX PCKOHCTPYKUMH
ONPCICANCTCS JOCTOBCPHOCTBIO CHCTCMbI MCTOI0B PactcTa NnajiCoCTOKA PCK.

Mero st 1ANEOrHAPO. 101 HUECKHX PEROHCTPY KIKILL

[p1 MaICcOrHIPONOrHYCCKHNX PCKOHCTPYKUMAX BO3MOKHO HCIIONb30BATh
BCCb apCCHAT MCTOJOB PactCTOB MMIPO.JOrHUCCKOIO PCKMMA MATOM3YUCHHBIX H
HCH3YYCHHBIX PCK. Pa3zIWyHBIMH aBTOPAMH MPHMCHSIHCL YPABHCHHC BOJHOINO
Hanauca (Schumun, 1965), popmyna Llc3u (Dury, 1964; Rotnicki, 1991), ypas-
HCHHC HcpaBHoMcpHoro noToka (Baker, 1973: O Connor, Wcbb, 1988). dopmy-
Jbl 37151 pacycTa KPHTHUCCKUX ckopocTer (Maizels, 1983: Williams, 1988), rua-
paBJiHKO-MOpoMcTpHYCCKHE 3aBHCHMOCTH (Dury, 1964, 1965: MakkagceB H ap..
1969; Williams, 1988. Starkel et al, 1996). Hanbo1ee ymoTpeOUTEIBHBIMH A7
PaCUCTOB SBIAOTCS METOIBI, OCHOBAHHKIE HA THAPABIMKO — MOP(OMETPHICCKHX
3ABHCHMOCTSX, B COYCTAHMH C ¥ PABHCHHEM BOTHOTO OAJIAHCA.

I'rapapmmko-MophomeTprueckue 3aBHCHMOCTH Brepeere (C. Jlemss-
cxul, 1961) Op1mm momy4eHB PeprrocoHOM B 1863 I. KOTOPBI YCTAHOBHT CBA3H
MIHPHHHL ¥ IATOB HATYYMH pycia ['aHra ¢ pacxoaaMu BoaslL Ilocie aTux pador
OBUI0 OIYOIMKOBAHO OTPOMHOC KOTMUSCTBO MOJOOHBIN 3aBHCHMOCTEH. MLA.
Bemuranos (1955) moasen TeOpeTHYSCKI (PYHIAMEHT MOJ 3TO HANPABICHHE, 4
B.H. Muxatinos (1971, 1982) onpecaemn OCHOBHOH KOMIUIEKC XAPAKTCPHCTHK,
HCOOXOOMMBIM JI1 MOCTPOCHHA 3aBHCHMOCTEH. TIpakTHRA ManeorHapOsOTHYIC-
CKHX MCCICIOBAHHMIH MOKA3AM, YTO HCOOXOTHMBIC HCXOJHBIE JAHHBIC MOTYT
OBITH MOIYYCHBI TOIBKO IPH HCHO.IB30BAHHE JJI1 PACUCTOB MANCOCTOKA CAMBIX
NPOCTBIX [HIPABNHKO-MOPDOMCTPHUCCKHX 3ABHCHMOCTCH: CBSI3CH LUMPHHBI pyc-
Ja MM moKasaTcacit (popMbl W3MIYUMHBL (LUALA, PATHYCA KPHBH3HLI H3IYUHH H
Ap.) C pACX0,A0M BOAbL.

O0padoTka JaHHbIX N0 185 VUACTKAM MCAHIPHPYIOLIUX LIHPOKONOIi-
MCHHbIX PCK Pycckoii paBHMHbI H 3anaHo-CHOUPCKOH HH3MCHHOCTH NMYTCM MH-
HHUMH3AUMH Pa3HOCTH KBAJPATOB BLIMUCICHHBIX W M3MCPCHHBIX 3HAUMCHHH MOKA-
3aj1a, YTO CPCIHCrOA0BOH pacxoa BoAbl (), CBsI3aH C LUMPHHOM MPH YPOBHC Ha-
TNIOJIHCHHSL PYCJIA /3, 3ABUCHMOCTBIO (PHC.5):

O, 00125785 (1
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CBf3p MAPAMETPUROBAHA MO BEIHYHHE BHYTPUTOTOBOH H3MEHUHMBOCTH CTOKA
BO/bI, KOTOPast XAPAKICPH3YCTCSl OTHOMICHHCM CPCAHCTOAOBOrQ H CPCAHCMAKCH-
MATLHOTO (o PACNOAA BOALL ¥ 100 (O 7 Qo). KOIPOHUMCHT KOPPCISILMH
H3MCPCHHBIN H BBbIUHC/ICHHBIX TIQ MAPAMCTPU30BAHHOM 3aBHCHMMOCTH 3HAUCHHIA
pasch (0.9,

B wm

10,000 s 1 e o 5 e £ e e S S 23
e
| bl 1P
1,000 S
100 -
R\
HH
1 10 100 1,000 10,000
# 1 & 2 A 3 DO 4 5 »;»M’m‘

Puc. 5. CBsi3b WWHPHHBL PYC1a OPH PYCIOHANONHCHHH H CPCAHCIOA0BO-
ro pacxoda BOAbL A1l MCAHAPUPYROIIMN pck Pycckoit paBHUHBI M 3anaiHo-
CHOMPCKOH HM3MCHHOCTH NPH Pa3HBIN 3HAUCHHAN ¥ (o Oyar)* 1000 1 -0 <

y<52-5<y <10 3-10<y <15, 4-15<y<20;5-y 220,

B Gaccceiinax pek ceBepa Esponciickoit PoccuH BHYTPUroaoBasi M3MCH-
YHBOCTb CTOKA CBf3aHA C pa3McpoM Bonocbopa peku /7 (KM~) IMIMHPHUICCKOH 3a-

BHCHMOCTbHO:
.
v=al" (2).

Ko3(ypHUHCHT ¢ 3aBHCHT OT JaHAWA(DTHBIX YCJIOBHH Ha BoJocOOpc H
noagacTes rcorpapuucckoMy paHoHHpoBaHHIO (puc.6). OH w3Mchsictest ot 1.5 —
2.0 y pck 730HBI TYHIPbI. YBCIAWUMBACTCS B 30HC TadrH go 2.5-3.5 u cHoBa
YMCHBLUACTCS B 30HC LIHPOKO.TUCTBCHHBIN JICCOB M JiccocTenu 10 1.5 - 2.5.
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Hampane B rHApABIMKO-MOP(OMETPHHCCKHX 3aBHCHMOCTAX (1)-(2) KO-
3 UUUCHTA @, KOTOpbIH ONpCACAICTCs JAHAWAQPTHLIMH XAPAKTCPUCTHKAMH
BOA0COOpa, CO31aCT OCHOBY M/t MPUMCHCHUSI B MAJICOTHAPONOTHH MPHHLMOA
naiteoceospagduveckol  anairozuu, VI3BCCTHO, 4TO rcorpaduucckas aHanorusi,
BBCACHHAst B PHAPONIOrHyCcCKHC Heeacaosanust B.I. Taywkosbim (1933), Haxoaut

Puc. 6. UsmcHeHuC koaduuucHTa a (B M30MHUsX) B (opmy.ac (2) Ha
CCBCPO-BOCTOKC Py¥CCKOif pABHUHBL

LIHPOKOC NPHMCHCHHC B MPAKTHKC FHAPOJOCHHCCKHX PacuycTax AT MATOH3Y-
UCHHBIX H HCH3VUCHHBIX pck. B coBpcmcHHOM (opmynmposke (EBCTHrHCCB,
1990, ¢. 113) «npuHumn rcorpadUucCkoil AHAIOMHH OTPAIKACT UCIOCTHOCTh [CO-
rpadHuCcCKUX TaHAWA(TOB W B3AHMOCBS3b HX FICMCHTOB. YTO MO3BOJIICT NpPCa-
NOJIOKHTb OITH30CTb NAPAKTCPHCTHK CTOKA 1.1 PCUHBIX BACCCHHOB CO CXOIHBIMH
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(pH3HKO -TeOrpa)MUCCKHMH VCIOBHAME», M3 3TOTO CIEIVIOT ABE MAICOTHAPONIO-
THYCCKUC PUIOTC3bL; 1) GIM30CTh NAPAKTCPHCTHK NAJICOCTOKA A/ APCBHMNX PCU-
HbIX §ACCCHHOB CO CXOAHLIMH MANCOrCOrpaAHUCCKHMH YCIOBUAMU; 2) OJIH30CTL
XAPAKTCPHCTHK CTOKA 1151 COBPCMCHHbLIX H APCBHHX PCHBIX §aCCCHHOB CO ¢XO1-
HbIMH COBPCMCHHBIMH M NAJcOrcorpauucCkuMu YCIOBUsMH, BTopas rumoresa
COCTAB.14CT OCHOBY NMPHHUHMNA nascorcorpauucckoi ananoruy. OHa mpeanona-
IacT BO3MOKHOCTb TPAHC()OPMALMH MPOCTPAHCTBCHHBIX 3AKOHOMCPHOCTCH BO
BPCMCHHbIC. Takast BO3MOKHOCTb /18 MAJICOTHAPO.JOTHYMCCKHN PCKOHCTPYKUMH
obocHoBaHa .1, KamuuunbiM (1966) Ha §asc 3proHUCCKOH TCOPCMbI,

[MIpOTOrHyCCKHi PCKHM MPOLUIOrO MOKCT HC COBMAAATh C COBPCMCH-
HbIM H3-32 H3MCHCHHH BO BPCMCHH JaHAWA(DTHO-KIMMATHUCCKHX YCIOBHH (hop-
MHPOBAHHS CTOKA BObI HAa BOZocOope pekH. [To3ITOMY MpH HCNOIb30BaHHH (op-
Mya (1)-(2) ans mAJICOrHAPOIOTHUCCKUX PCKOHCTPYKUMH HCOOXO0IMMA OLCHKA
IapaMcTpa BHYTPHIOIOBOH H3MCHUHBOCTH CTOKA BOIbI V H KO()pHLHCHTA g 1T
ncproda OpMHpOBaHHs naicopyc.aa. [1pH 3TomM, 4TOOBI OMPCICIUTL IHAPOIIO-
THUCCKHH PCHHM PCK MPOLUIIOrO, HY »KHO BOCCTAHOBHTb (JH3HKO-rcorpayHyIcCKHe
YCI0BHA (JOPMHPOBAHHA CTOKA ITHX PCK B MPOLLIOM H HAHTH HX COBPCMCHHBIC
aHaznory. 1o JaHHBIM O FHIPOJIOTHYCCKOM PC/KHMC PCK-AHATOTOB ONPCACIIAKOTCH
KaK MmapaMcTp BHYTPHIOJ0BOH H3MCHUHBOCTH CTOKA BOABI V. TAK H KOID(HLHCHT
a B (hopmy.ac (2).

OxnuM U3 cnocoOOB PCKOHCTPYKUHH TaHAA(THO-KITHMATHUCCKHX YC-
JOBHH IPOIINOTO SBIBICTCA NAICOOOTAHHMCCKIH dHAIN 3 JATHPOBAHHBIX OTIONKE-
HMH, KOPPEIATHBIX MAICOpyCy. I10 JaHHEIM CHOPOBO-TIBIIBLCBOIO AHATH3A M-
T0A0M apeazorpaMy (I'prayk, 1969) onpeae1seTesa Ta TEPPHTOPHA. HA KOTOPOI B
HACTOAIICE BPEMS MPOH3PACTAFOT COBMECTHO BCE BHIBI HCKOMAEMOH (MIOPEI HITH
HX OOJBIIMHCTBO. H3 YHCIA OOHAPY/KCHHBIX B OTIOXKCHHAX HANCOPYCEN MIH HM
CHHXPOHHBIX. KNTHMATHYICCKHE YCIOBHA 3TOH TEPPHTOPHH HAHIYYIIHM O0DAOM
COOTBETCTBYKOT YCIOBHAM OOHTAHHA BCETO ROMIUICKCA BHIOB HCKOIMEMOH (h10-
PBL & TAHAWADTHI, PACTIPOCTPAHEHHBIC B 3TOM PANOHE, ABILIFOTCA OMPUKANIIMHE
AHANIOTAMH JAHAMADPTOB BOZOCOOPa H3VIAEMOH PEKH B HHTCPECYIOIIHH HAC Ie-
pHoA nponutoro. Ha OCHOBE MPHHITHITA MATCOTSOTPAGHUCCRON AHATOTHH (DOPMY -
JMPYETCA THIIOTE3d O TOM. YTO COBPEMCHHBIH T'HIPOIOTHUECKHHM PSIKHM pPEK B
IpeaeIax 3ITOH 001aCTH-aHATOTa O.DM30K K THIPOIOTHISCKOMY PEKHMY PEK CO-
OTBCTCTBYIOLICH ManIcooOCTAHOBKH, /1t COBPCMCMHBLIN PCk paHoHa—anamora
PACCUMTBIBAKOTCS 3MAUCHUSI NMAPAMCTPA ), KOTOPbIC 34TCM HCMOIb3¥HOTCH AT
PacuCTOB CPCANCroA0BOrO PACX0A0B BOAb! MO 3aBHCHMOCTH (1). Cpcancvaxcu-
MAa1bHbiH PacXx04 BOABL TOrAQ ONPCACAACTCS! N0 GopMy nc

~ Maxke

Qvae = 1000,/ "

TIo aaHHBIM A7 PETHOHA — AHATOTA MOYKHO TAKOKS YCTAHOBHTH HEIOC-
TAIOMME BEIWYHHBI B YPABHEHHH BOTHOTO OaTaHCa. ['0d0BoOil Cnoif ¢TOKA Y, BBI-
YHCIAETCS KAK
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Y, =31.5360,, / I ).

a CI0# CTOKA ANTsl BCCCHHC-3HMHCTO NICPHOAA .. KaK
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Cnoif roI0BBIX 0CAIKOB .\| PACCUHTEIBACTCS IO YPABHECHUEO BOTHOTO JATHCA

N,=Y +P.. 6)
(33e¢h - TOI0BOH CI0H MOTEPH) H.IH
e
N, =—1. (6a)

T
JIst BCCCHHC-3HMHCIO NMCPHOAA IPUMCHSICTCS! TAKaSH AT PopMy Ja:

“—m = Yu:x +P|a:x - (7)
HIIH
X
"\ W *) ])Jx:; . (73)

B3
B 3710#t W apyrax (jopMynax 3BC3104KOH HOMCUCHBI 3HAUCHHS, OHPCICIACMBIC
AT pCrHOHA—aHanora.

[MonHoO¥W aHATOrHH (PM3MKO-IrCOrpaPUUCCKHX VCIIOBHH COBPCMCHHBIX H
APCBHHX PCYHbIX BOJOCOOPOB JOCTHIHYTHb YACTO HC YJACTCS. JTO SABIACTCH
cncaAcTBHCM ouckondhopmnocny (ALA. Beanuko, 1983) nmpHpoaHsIx YCIOBHHA
COBPCMCHHOCTH M MpoLioro. HampuwMcp. B COBPCMCHHBIX JaHIIWA(TAX HC Cy-
INCCTBYET MPAMOTO AHANOTA PACTHTCIPHOCTH NEPHITIALMATPHBIX JAHIMA]TOB.
Ecnu nonodpaH perHOH—AaHATIOr IO PACTHTEIIBHOCTH. MOJKET OTCYTCTBOBATH AHA-
JOTHA IO XaPAKTEPY MOYBOTPYHTOB. HATHYHIO MHOTOJICTHEMED3IBIX TOPOA H T.A.
B npeaenax COBPEMEHHOTO PETHOHA-AHANIOTA MOMKET OTCYTCTBOBATH PEUHOH BO-
A0c00p, MOJ00HBIH APEBHEMY MO (hpOpME H pembe(y. TAK, YTOOBI BBINOTHIACH
(x0T GBI NPHOIDLKEHHO) PABEHCTBA

L
1

036 _ 0.56.
op /171)[) ~ Lu /Fb .
0s 03
FY < T

aptop

3acen Lap Lo Aop 1oy Iy I — ANMHHAL YKIOH H TUIOWAAB 6acccHHA. CO-
OTBCTCTBCHHO. JPCBHCH H COBPCMCHHOH pckH. B Takux cnyuasix HCOOXOIHM no-
HCK KOMIUICKCHOTO aHANlora JPCBHCIO PCUHOIO BOIOCOOPA. COUCTARLICTO B cchC
XapAKTCPHCTHKH HCCKOJTBKHX COBPCMCHHBIX.
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Ma1¢ocToR B HH30BBAX BHMYCTIBI B O3 1HCICTHHKOBBC H TOJIOICHC

B auccTBC npuMcpa NPUMCHCHHS! W310KCHHOM MCTOAWUKH NANCOrHAPO-
JOFHUCCKUX PCKOHCTPYKUME PACCMOTPHM BOCCTAHOBICHHC MAJCOCTOKA Bbituc-
rat. Ec aauHa — 1130 kM , nowmane Gaccciina — 121000 k®, BepxoBbs pekH
PACcMoIOKCHb! B Mpeaciax TUMAHCKOrO Kkpsika Ha BbicoTax 200-300 M, Ooabluas
3KC vacTb HacceiHa NpeaCcTaBisICT cO00H XOIMHCTY IO PABHHHY CO CPCAHHMMU Bbl-
cotamu 140-160 M. 3a roa 3aceb Bbimaaact 700 MM 0caakoB, W3 HHX 310-320 MM
B 3UMHC-BCCCHHMIi ncpuoa (ackadpb — MOHb). CaMblil X010HbIH MCCsl roaa —
AHBAPb (CPCAHCMCCAMHA TCMNCPaTypa Bo3ayxa B Koraace -14°C), camblit Ten-
Ablit — urogb (+17,2°C), cpeaderoaosast TeMncpatypa Bosayxa +1,.2°C. BoaocOop
PCKH HAXOAMTCS B OCHOBHOM B 30HC cpciaHCH Taiird, 98% OacccilHa mokpbITO
accoM. B ceBcpo-BocTOuHO uacTH BO0COOP 3a00/10UCH, 0OM0TA 3aHUMALOT 5-
10% nowaau. Ha Mesaypeubsix pacTCT Clib ¢ NPHMCChEO OCPC3bl, HA MCCUAHBIX
TCppacax — cocHa. B roro-3anagnoi uacTu Oaccclina ncc mpuodOperact 0B.IHK
KO’KHOH TAHIH, K C.TH NPHMCLIAHBI MHXTA K .TUNA. TPpaBbl H KYCTAPHHKH MOKPbIBA-
roT He Honce 0.3% OacceliHa, B OCHOBHOM B NMPCIC/IAX HHXKHHX CTYNCHCH MOMMBI.

CpcaneromoBoit pacxod Boabl B ycTbe Borterasr — 1160 M/e npu cpea-
HCMAKCHMATBHOM 3HAUCHHH — 7520 y'/c: c.10it cToKa paBcH 300 MM, B TOM HHCIC
3a MCPHOI BCCCHHCIO MO.10BOAb — 160 MM, B cpcIHCM 3a MHOTOJICTHHH NMCPHOA
56% BOAbI MPOXOIMT BO BPCMS NMOJOBOIbsl. BHYTPHI010BOC PACNPCACICHUC CTO-
ka: 61% cToka BOAbI MPOXOJUT BCCHOI (anpeib-uioHb), 30% — ICTOM H OCCHBKO
(MI0Ib-HOAOPDB). 9% — 3uMOH (IcKaOpb-MapT).

Teppackt 1 MOPPOJIOTHUCCKASI XAPAKTCPHCTHKA ITATICOPYCE

JomnHa HpkHEH BRMErasl HA NPHYCTBEBOM YYACTKE MIHHOH 40 kM
pacmpsercsa ¢ 8-10 1o 35-50 kM u CcTaHOBHTCA OOmEH ¢ JommHOH CeBepHOH
Jpuner. OHa XOpOIIO TEPPACHPOBAHA — 3AECH BBIICILICTCA HSCKOJBKO HATIMOH-
MEHHBIX TEPPAC H MOMMA COKHOTO CTPOEHHA (pHC. 7). JOMHHHpDYET B 10JIHMHE
mupokas Il teppaca, saEHMaromad 6o1ee 60 % ot o0meH miomamy €€ JHa, ©
OTHOCHTCIBHEIMH BHICOTAMHE 15-23 M. AOcomoTHBIC BBICOTHI III Teppacs! cHH-
KAFOTC HA 100 kM y4acTke A0THHBL Bereraer ¢ 80 10 65 M (MHOTAQ BO.TH3H
pYCIa 3a CYET CKIOHOBOTO CHOCA — 10 55 M). IIpOa0IBHBIH YKIOH TEPPACHI
YMEHBIIASTCA BIOJB yuacTka oT 0,2 10 0.12 /.. Hwke ycThst Beraeras:, B mpe-
Aenax J0ommHbl CeBepHOH JBHHBL A0COTFOTHAA BBICOTA ITOH TEpPACH COXPAHSA-
€TCS HA YPOBHE 05 M, H3-3a 9CTO €¢ OTHOCHTENBHASI BBICOTA BOBPACTACT 10 35 M.
Teppaca ¢10KEHA MEIKEM H CPSAHHM MECROM ¢ TOPH3OHTANBHOH H KOCOH CIOH-
CTOCTbtO. B HMiKHCH 4acTH To.1LM B oOnaxkcHHHU JcBoro Ocpera baitka-1 B 14 kM
OT YCThsl PCKH BBLAC/SIKOTCS CJIOH CCPOrQ CYTJIHHKA M Top(da. BO3pacT (34cCh H
JANICC HMCCTCS B BHAY PAAHOYIICPOAHbIH, HC Ka1MOPOBAHHbLIA BO3pACT) Opranu-
YCCKOr0  MaTcpHana  cpcaHcBallaiickuit  (mkHuH  Topd  oOpasosaJcs
5235043000 ser Hazaa (MHACKC PaIHOYMICPOAHOH .Jaboparopun Ki-6398),
BepxHHIt Topd — 436002100 set Hazan (Ki-6397)). B cpeaHcii yacTH TomuM B
TOM 3¢ OOHAKCHHH HMCHOTCS MAYKH KPACHOBATO — O¥PBIX O3CPIbIX H CKIOHOBbIX
C¥IJIMHKOB C OCTATKAMH MAJ1co()I0pbl, XaPAKTCPHOM 118 MAKCHMYMa Ba13aiCcKo-
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r0 0aeacHeHHA (~ 18000-20000 net Haszam). IToBepxnocTs III Teppackl HA MPABOM
Ocpery Bbitcr bt NOKPbITA 3MUIMATHYCCKUMH, BO3MOMKHO AJUIHOBHATIbHLIMH, AH0-
Hamu ATUHOM 1.0-3.5 kM, wupunoif 0.5-1.0 kM U BbICOTOM 3-7 M, PACNO.IOKCHbI-
MH B LHIANMATHOM MOPSLAKC; HX AHHHBIC OCH OPHCHTHPOBAHbI HA CCBCPO-3ama.

Husxe 111 Teppace! pacnosaracTcst CCpHst OTHOCUTC/IBHO ¥3KHX 3PO3HOH-
HO —aKKYyMY.IATHBHBIX TCppac (pHC. 7). 3TH TCPPachl MOXKHO CIPYNNHPOBAaTh B
TPH KOMIUICKCA — BCPXHHH, CpCaHMi H HMkHHH. Ha MX MOBCPXHOCTIX BbIACTI-
10TCs (DOPMBL ICPBHYHOIO PeabCa; IPUBUCTBIC H TPUBHCTO-OCTPOBHbBIC CCLMCH-
Thbl — OBIBLIXC LUMOPb! W3IYYHH, IPsbl — ObIBLIMC OCTPOBA, J0KOMHbI — NAco-
pycaa. Boace M00abIC MOBCPXHOCTH U MAICOPYC.1a CCKYT 00.ICC TPCBHUC,

K BOpXHCMY KOMHJICKCY OTHOCSTCH MOBCPNHOCTH C OTHOCHTCIBHOH BbI-
coTol 7-14 m, 0O6bcAUMHCHHBIC BO 1] HATHOWMCHHY IO TCppacy. LIMPHHA CC KOJCO-
acrest oT 2 10 4 kM. Cpeausist BbicoTa [l Teppackl yMcHbLIACTCst OT 65 M abc. B
130 kM oT ycTbs 70 33 M abe. B ¥crbe pekd. CpeaHHH HPOJOIbHBIA YKIOH CO-
craBasicT 0.08 °/,,. B oBnakeHuu npasoro ocpera Boiuc r. CobBbINCIOICKA ¥
YPc3a BBICTYNAKOT CCPbIC TTHHBL BO3PAcT KOTOPBIX OMPCACICH HO oOwicH opra-
Huke B 34200422900 acr (Ki-6410). 31o o3Hauacr. uro 11 Teppaca HMCCT TOT ke
cpcaHcBaIAlCKUH wokoab, uTo | 111 Teppaca

Bcc MOBCPXHOCTH BCPXHCTO KOMIUICKCA CHIBHO 3a0070UCHBL. HO HX
NCPBHYHBbIH TONMCHHBIH pcnbc(). CBOWCTBCHHBIH PA3BCTBICHHO-H3BHIHCTOMY
pYCIy. NPOCTYNAcT CKBO3b COJH(DIOKUHOHHbIA ucxo1. Ha camoi crapoii no-
BCPXHOCTH UCPThI MCAHAPHPYIOLICTO TMAICOpycaa «A» TPOCICIKHBAKTCS B OC-
HOBHOM HO (popmc ThuoBOro wea Il Teppacs!. JloxOWHa najicopycaa HMCCT LIH-
puHEy 0K010 1200 M (1ada. 2). OHa MOTHOCTEEO 3AMOHEHA TOHKHMH HAHOCAMH H
TOphOM, €€ MOBEPXHOCTb PACHONOAKCHA HA -7 M BBINE YPOBHA COBPEMCHHOTO
3ATOMNCHHA MOMMBI. [Taneopycno «A» HE HMEET MpAMOH JTATHPOBKH. Ero 10xk-
OHHY ceueT HeOOMbLIAS IPSBHAL MPOTOKA (CM. PHC.7). TAK UTO PYCIo (HOpMHpPO-
BAJ10Ch pAHBINE 3TOH MpoTOKH. [IpoTOoKRa OBIMa akTHBHA paHee 9200 1eT Hadax,
TAK Kak 3anonHsrowui cc Topd cdopmuposaics 895050 (MIV-1454) m
9260165 (Ki-6406) 1er mazaz. Bospact Topida, 3amoIHMIOmMEro MOJIOOHBIC Ma-
aeopycma Ha II Teppace Berderasl v moc. I'am ® yerba p. JIokunM (cpearsast Boi-
uerda) uMeeT Bospact 10500 -10900 ner (ITotamenko, 1975, ApciaHoB H Op.,
1980). O1croma caeayer, YTo HAMOOICE IPEBHES MANCOPYCA0 BBruerder Obto
AKTHBHO B MO3JHS- H MOC.IENEC THHKOBOC BpEMA.

Ha camo¥t Mo1030# mosepxuocTH 1I Teppackr B patione r. CombBbrve-
TOACKA XOPOILIO COXPAHHIOCH MA1e0pyCI0 «b» B BHAE KPyTOH M3IyUHHH ¢ OCT-
poBaMH B MOOOYHAMHE. Ero mupmHa coctaB1ger 1300 M (B pacmumpenmax 10 1.5
KM), LIAr H3MYUHH OCHOBHOIO PYCIa — OKO10 (-7 KM, LIAr BTOPHMHOH H3BH.IM-
crocTH — 4 kM. [1o JaHHbiv OVPCHHSL, TIYOHHBI MPH YPOBHIX DY CJIOHAIIOIHCHHS
MOFH A0CTHraTbh 8—10 M Ha NcpekaTaX. DTH NCPCKaTbl ObLIH CIOKCHBI TOHKHMH
H MCIKHMH NCCKaMH. OPraHUUCCKHC OCTATKH B BCPXHUX 3AHJICHHLIX CJIOSIX THX
MCCKOB OTPAXAIOT MCPBbIC CTAAHH 3AMOJHCHHA NAACOPYCAa W MMCIOT BO3PACT
8630160 1ct (Ki-6405) u 8400170 et (Ki-6407), 0TNOKCHMS HA NOHMC ICPHOIA
(hopMHpPOBAHMA MATEOPYCIA HMEIOT Bo3pacT 86350+60 nct (Ki-6413). [Mancopyc-
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10 «Bb» JMOITHCHO TOHKHM 3AHICHHBIM MECKOM. CYTTIMHROM H TOp(l)OM MOILIHO-
cThto 1,5-2,0 M HA noQoMHsIX K ocepeakax, H 4,0-3,0 M B pyC/IC HA MCPCKATAX,
OTH OTJ0MCHHS HC HMBCJIHPY HOT MOJHOCTBIO APCBHCIO peabcda pycaa.
BbICOTbI LCHTPAILHOM YACTH NAICOPYCIA COCTABIAOT BCCrO 7-9 M OTHOCHTC.1b-
HO COBPCMCHHOIO MCKCHHOIO ¥PC3a BO.Ibl B PCKC, JIHILUbL HCHAMHOIO MPCBbILLAS
OTMCTKH COBPCMCHHOH noHvbl. B10ab OopToB 10:kOMHBI — ObIBIIMX OCpcros
TAJCOPYCAA MPOTATUBAKOTCS MOLIHBIC 30JI0BbIC AHOHbL BLICOTOH 10 7-10 M.

Tadanna 2. Mop(OMCTPUUCCKHC NAPAKTCPHCTHKH MANCOPYCCa M CO-
BPCMCHHOTIO PYCAa B HH30BbIX Bbrucrabl.
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I Teppaca 9-10 |«I3». MealprapyIOEee 600 6/? 35
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: JICHHO-M3BH. IMCTOC

CpcaHHH KOMIICKC 3PO3HOHHO-AKKYMYJISITUBHBIX Teppac (I Hagmoi-
MCHHAsl TCPpaca) NPCACTABICH HCCKOBKHMH PA3HOBBICOTHBIMH H PA3HOBO3PACT-
HBIMH MOBCPXHOCTIMH, PACMIONATAOLHMHCS HA OTHOCHTC/ILHBIX BbICOTAX 6-10 M
HA MCHCHHbIM YPOBHCM BOAbl B PCKC H HMCIOLIMMH CYMMAPHYIO LUMPHHY 2-
4 kM. Pcabc) nOBCPXHOCTCH CCTMCHTHO-TPUBHCTBIN, 31CCh CONPAHUAMCH (ppar-
MCHTBI MCAHIPHPY KOLIUX nancopyced «B» co cpeanch wuprHO#H 600 M | warom
w3ayunH 3500 m. Yknou nancopycc cocraeasia 0,07-0.08 /.. TMancopycna 3a-
TIOJIHCHBI TOHKHM 3aH.ICHHBIM MCCKOM. CY M -THHKOM H TOp(oM. oDIuas MOLHOCTD
3anoTHCHHA — 10 3.5 M. OpraHHYCCKHC OCTATKH B BCPXHHX CIOSIX PYCJIOBBIX
TOHKHX TicckoB BozpacToM 8120£50 ser (Ki-6404) (MKCHPYHOT HAata10 3ano.THe-
HHS 3THX MANICOPYCCIL.

HHKHHH KOMIUICKC 3PO3HOHHO-AKKY MY IATHBHBIX MOBCPXHOCTCH — MOH-
Ma. pacno;jaracTcd Ha OTHOCHTCIIBHBIX BBICOTAX A0 7 M HAJ MC/KCHHBIM YPC30M
BOJIbI B PCKC H HMCCT IUHPHHY 40 8 KM. Bcc MOBCPXHOCTH HHIKHCIO KOMILICKCA
3aTAMIHBAKOTCS BO BPCMS MO.JOBOAWH. 3dCCb BBLACTAIOTCH 4 pa3HOBO3PACTHBIN
cTyncHH. Ha By X BCPXHHX COXPAHHJHCH C.ICAbI MCAHIPHPOBAHHUS B BH/C CCPHH
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18 441 i

Puc. 7. KoMmnacke annoBHAIbHBIN TCPpac H NOHMA HHKHCH Bbriucrasr.
1 woochuner naieopycet; 2 ocepedru w nobounu; 3 conudrinokuonnelit nokpos; 4
npupyenosete epuesl; 3 non0csie Olitbl; 6 mowial oméopa oopazos u ux padnovene-

poORbLL sospacm; 7 — noioxcerue paspesos batwka-1 u baiika-2.
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TPHB, MEKTPHBHBIX NOHIDKCHHH, HCCROJIBKAX CTApHL. [Tazeopycno «I'» B mpeae-
Jax OpoBOK HMCCT LHMPHHY 800 M K war u3ayuud 4500 M, rnyOHHY Ha TCpcka-
TAX MPH PYCIOHAMOIHCHUK G-§ M. Yion cro coctasasn 0,05-0,06 Yy, Manco-
PYCI0 3aN0JHCHO CYNCCHIO M CYMJIHHKOM MOI(HOCThLtO 1,0-2,0 M HA APCBHUX NO-
BOUHSIX M MIBsKAN, TOJLCH NCPCCIAMBAHMS CY IJIMHUCTO — CYNCCUAHBIN HAHOCOB C
3AHICHHBIMH MCJIKUMH MCCKAMH O0WUCH MOLUHOCTBIO 10 9 M B APCBHHX MJICCAX.
HexkoTopbic nicchbl COXPAHKINCH B BHAC OMCIOBHAHBIX Q3CP — CTAPULL I1yOHHOH
10 12 M. Topd B MCIHKIPUBHBIN MOHWMKCHUSIN HA NOMMC UMCCT Bo3pacT 4200450
(Ki-6401), 4470460 (Ki-6402) u 4670160 act (Ki-6409). OpraHuucCKHC OCTATKH
U ApCBCCHbIH yroab BospacToM 39801460 (Ki-63935) u 1900+£50 (Ki-6390) act
AAQIOT MPCACTABICHHC O BPCMCHH 3AMOHCHHS KPYNMHOro crapopcubst «[M» vy moc.
Berucroacuii.

JIBC HMKHUC CTYNCHHM NOHMbI C)OPMHPOBAHbI COBPCMCHHbIM PA3BCTB-
JCHHO-H3BUJIMCTbIM PY¥CJIOM Bbrucrabl. OHO HMeCT WHpPHHY 1100 M, rayOHHY HA
NCPCKATAN NPH PYCIOHANOTHCHHH 7-Y M. LIAr MOTOTHX W3BHIMH pycya 6000 M.
ykaoH 0.07-0,08 /... PYCIOBOH a1TH0BHIi NPcICTABICH MCIKHM H CPCIHHM MCC-
KOM. HHOIJA C IPABHAHO — rajiCYHOH OTMOCTKOH Ha mcpekarax v B nyccax. [Tok-
Ma CIOKCHA TOHKHM H MCJKHM ICCKOM. MCPCKPBITBIM C NOBCPXHOCTH TOHKHM
(0.5-1.0 M) cnocwm cyrnHHKa. Topd) B NOHHMCHHAX MC)KIY MOHMCHHBIMH IPHBAMH
umcet Bospact 1700£70 (Ki-6391), 2040160 (Ki-6392), 2250160 (Ki-6393) H
2570£60 et (Ki-6394).

Haxeoranowadhmieie peroncmpviyu.

PckoHCTpYKUMH NanamadTHeIX yeaoBui CeBepo-BocToka EBponcickor
PoccHH B MO3IHCICAHHKOBEC H B ronoucHe npoeogunuce H.I'. Msanoso# (1973)
u JI.A. Hukugoposoii (1982). [lepeas HCMosb30BaIa MCTOJ apcanorpam IIs
BOCCTAHOB.ICHHS YCJIOBHI NMpPOLLIOr0o, HO B CC PAcNOpPsKCHHH HC OBLIO JaTHpoO-
BaHHbIX 0Opa3uos. JI.[I. Hukuoposa pacnosarana paauoyricpoaHbIMH IaTH-
POBKaMH. OAHAKO PCKOHCTPYHPOBA1A TO.IbKO PACTHTCIIBHBIC ACCOLUHALHH, KOTO-
pBIC HE HMEHOT Y3KOH TePPHTOPHAIBHON NPHBA3KH. [IpHBOIUMBIC HIDKS JAHHBIC
CYIIECTBEHHO JOMOHAIOT H YTOUHAIOT 3TH PAOOTEL

JeTaIpHOMY MANHHOJIOTHYECKOMY AHATH3Y OBUIA MOABCPTHYTA CEPHA
00pasoB (HVIOBHATHHEIN OTIOKCHHIH. [IpH 3TOM HOIVMEHO MAKCHMAIBHOS TAK-
COHOMHYECKOE PA3PEHICHHS: MBLIBLA IPEBCCHBIN H HEKOTOPBIX TPABIHHCTBIX
PACTCHHH OMpeaeTATach 10 BHIA. B pesyIpTaTe COCTABICHO 11 CIMCKOB mayieo-
(p10pBL, I3 HUX MEPBBIE 3 CPCTHEBATIAHCKUE. a4 NOCHCAYIOMHE &, TATHPOBAHHBIX
nprdTrHTenEHO 20000 1 18000 NeT Ha3a1 MO MBLTbLE H Gosee TouHO 0 ' 'C oT
8800 mo 1400 net mHazazg (Tabn.3), OTHOCATCA K HO3THEICIHHKOBRI) H T'OJIOLCHY.
MeTtoaoM apeanorpaMM OBUIH ONPEICACHBI COBPEMCHHBIE TCPPHTOPHH COBMECT-
HOTO NPOKMBAHHA OONBIIMHCTBA PACTCHHH KAKIOH H3 3THX (DI0OP, OHH NPHHATHI
B KAUCCTBC JAHAWA(THO-KIMMATHYCCKHX H THAPOJOTHYCCKMN AHANONOB AJIs
Baccelina Boucrabt 1711 COOTBCTCTBY FOLUCTO BPCMCHH B MPOLLIOM (PHC.8).

O X0.10THOM KNMMATC B NCPHOJ HAKOMICHUA nccuaHoi Toauw 111 Tep-
Pachl CBHACTCIILCTBYIOT KPHOTYPOALHH OTI0KCHHH W COCTaB CIOPOBO-TIbLIbLC-
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BOTO KOMIIEKCA B O0HWKeHUM baiika-1 Ha rmybuHe 10 M 0T NOBEPXHOCTH, TIE
JOMHHHPY K0T cnopbt Sphagnum, Polypodiaccac u /yeopodium. MNaacodaopa 4 u3
CA0SL O3CPHLIX CY[JMHKOB BKIOUACT THIMUHBIC KPUODHTbL — [Lvcopodium
pungens, Botrvchium boreale w Selaginella selaginoides, n pacTCHUSL, MPCANOUM-
TAOWMC OTOJCHHYIO (3POIMPOBAHHYKO) MOUBY — Riccia, Fncalvpta, COBpCMCH-
Hblil ()IOPUCTHUCCKHI aHAIOT 3TOi PACTHTCILHOCTH OOHAPYIKHUBACTCA HA nodc-
pexbe Bapenuesa Mopst B ManoseMeabCkol TyHAPES (pHC. 8). DTOT paiioH, pac-
MOJIOKCHHDIH B NMIPCACIAN Pa3BUTH MHOTQJCTHCH MCP3J0TbI, XapaKTCPH3YCTCH
HH3KHMM JICTHHMH TeMncpatypamu (10-12°C), kopoTkuy OC3MOPO3HBIM MCPHO-
JOM U CJOCM PCUHOrO CTOka 0koNo 300 MM, OH NPOSIBSICTCH MPU MOCTPOCHHUH
apcanorpamMMel A7 ()JIOPB! 5. Kak BTOPHUHBIH LUCHTP KOHLUCHTPALMH.

Tao.mma 3. MNMancodaopsl B (PI1HOBHATbHBIX OTI0KCHHAX HHKHCH Borucrapl

13u;1

DacT (CTET T1a3ajT)
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Abies sibirica

Acer platanoides

Alisma plantago-aquatica
LAInaster fiuticosus

Alnus glurinosa

Alnus incana

LAthyrium crenatum
Arviplex hastata

Betula alba

Betula humilis

Betula nana

Botrvchium boreale
Calluna vulgaris
Chamacpericlimenum suecicum
Chenopodium album
Chenopodium botrys
Chenopodium viride
Corvius avellana
Cystopteris sudetica
Dryopteris phegopteris
Encalypta sp.

Burotia ceratoides
lilipendula ulmaria
Juniperus sp

Kochia prostrata
Lycopodium annotinunt
Lyvcopodium appressum
Lycopodium clavatum
Iycopodium complanatum
Lyvcopodium pungens
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IIpoxooxeHue TabIHIBI 3

Lycopodium selago + - + + - - -
Lyvcopodium tristachvum + - +
Lythrum salicarva - - -
Menvanthes trifoliata - . -
Nuphar luteum - - - -
Nuphar pumilum - - + -
Nvmphaea alba - - - -
Nymphaea candida - -
Picea abies +
Pinus sibirica -
Pinus silvestris + -
Previdium aquilinum - : - - -
Quercus robur - - - - +
Polygonum amphvhium - . + - - - - -
Rhamnus frangula - - - - -
Rinmospora alba - - - - - - -
Ribes sp - - - - - - -
Riccia sp + - - - - - - -
Sagittaria sagittifolia - - - + - - - -
Saxifraga sp +
Selaginella selaginoides; +
Thalictrum angustifoliun - -
Thalictrum simplex - -
Tilia cordata - -
Ulmus glabra - - - -
Ulmus laevis - -
Utricularia sp. - - - - - -
Faleriana officinalis - - + -
Viburnum opulus - - - -
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MbinbucBoit cnckrp ¢ Quopoit 3 (M3 CYIIHHKOB Ha rayOuHe 8,5-9.1 M B
ofbHaskeHuH Balika-1 oTnoxcHwii 111 Teppack!) ¢ BLICOKHM COACPKAHHUCM MbL1bLib
Artemisia v Chenopodiaccac ¥Ka3bIBaCT HA PACTIPOCTPAHCHHC CIHCLH(DHUCCKOH
KPHOKCCPOTHUCCKOH DACTHIC.TbHOCTH, TUIHYHOH AT MaKCHMyMa NO3IHCro
Bangas W no3IHCNICIHWKOBbA — TAK HA3BIBACMOH NICPHIVIALHANIBLHOH JICCOCTCITH
(Fpuuyk. 1989). dnst 310# (uiopbl XapakTCpHBI TAKHC KCCPO(MPHTBI Kak /urotia
ceratoides. Kochia prostrala W IP¥ruc. COCYLUCCTBOBABIIHC C KPHO(HTAMH
(Selaginella selaginoides) u 3po3HOPHIAMH. TO CCTH PACTCHHAMH, OOHTAIOLLHMH
HA Y4acTKax C HAPYLUCHHBIM HIIH HCC(IOPMHPOBAHHBIM ITOUBCHHBIM MOKPOBOM.
[NepurnsunanbHas (iopa BKIKOUATA B ccOst TAKKC BHIBl CBCTJIOXBOHHOH TaHTH
(Pinus svlvestris), MCAKONMCTBCHHOTO Jcca (Betula alba). v TCMHOXBOWHOH Tai-
TH (Picea abies, Pinus sibirica, Abies sibirica). kapIuKoByr0 6Cpe3y H 0.JIbXOB-
HAK. Takas (iopa HC UMCCT NPAMBIN COBPCMCHHBIX aHANOroB. biwkaHinM no
COCTABY (UTOPBI ABILICTCS PAIfOH 3AMAIHBIN CK10HOB ATTas B OacceiHe p. byx-
TApMBI (TIPABBIH MPHTOK BepxHETO MpThIma), ra¢ Ha HEOOMBIIOH MIOIMATH CMBI-
KAFOTCA apeaNibl TCMHOXBOMHBIX TOPHBIX JICCOB, JIVMOBBIX CTENCH H CYXHX IO-
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JIbIHHBIX CTeneH. TepPHTOPHA XAPAKTEPU3YETCS XOMOIHBIM CEMHAPHIHBIM H pei-
KOKOHTHHCHTANbHbIM KIHMATOM. CPCAHSsI TCMIICPATYpa sAHBapst COCTABSICT —
18°C, utonst — oxono +15°C; cpeaHcronoBoi Cnot 0caakoB HC npeBbiact 500-
600 MM, U3 HUX 3UMHHUX (HOAOPBL-MAPT) 0K0.10 200 MM, NPU CYMMAPHOM HCNApPC-
HHH 250-300 MM,

.. HuxudopoBoii npoBcACH CNOPOBO-NbLILLUCBOH aHanus Topdhos B
cpeancit yactu Oaccelia Bbrucrabt ¢ Bospactom  10900+1300 (MITY-128),
10560£90 (MI'Y- 90) 1 10460+20 (S1-3327) acr ([Torancuko, 1975). [Mbiabuc-
BbIC CACKTPb! 3THX OTJOMCHHU XAPAKTCPH3YVIOTCH NPco01alaHMCM NbUIbLbI HC-
APCBCCHBIX PAacTCHUi (10 60%), B ToM unciac 20% nbiabubl Arfemisia. [Manco-
(}a0pa HMCCT TUNUUHBIA NCPHISUMAILHBIH OONHK: APCBCCHAs, KYCTAPHUKOBAS H
KApAUKOBast OCpe3a, ONbNOBHMK (A/naster fruticosus), TUNUYHLIC KPHOPHUTLI
(Selaginella  selaginoides. Iveopodium  pungens) BMCCTC C  KCCPOHMTAMH
(liphedra distachya). 310 03HAYACT, YTO XON0101H00HBASI PACTHTCIBHOCTD, KOTO-
past oTpakcHa B ciiHCKax (paop 4-5 118 MaKCHMYMAa OJICICHCHMS. AOMHHHPOBAIA
B JO.THHC BbiMcrasl 10 KOHLA NO3IHCICIHHKOBBA.

[Mancodnopsr 6-11 XapakTCPH3YIOT NOCICIOBATCILHBIC CIOH B OOHAMC-
HHH MOHMCHHBIX OTJI0CHHH balika-2 Ha nceom Ocpery Boricrast B 14 kM oOT
yCTbs (cM. puc. 7). OTNOKCHHSA (JOPMHPOBANHCH B rOIOLCHC. B CNOPOBO-ITBLIBLC-
BBIX CIICKTPax JOMMHHPYCT MbLILLUA CIH. COCHBI M Ocpe3bl. TeM HC MCHEC. Cyluc-
CTBCHHBIC H3MCHCHHS ().IOPMCTHUCCKOrO COCTAaBA ITPHUBCAH K «MHIPALIMH» PCTHO-
HOB—AHA.IOrOB OT Mano3eMCIbCKOH TYHIPHI 10 CPCIHCIO M KMKHOrO Ypaia, ye-
pe3 Oaccelinbl BaTku v BepxHeit Boaru 10 6acceiina CyXoOHBI H 00paTHO ucpe3
facceiiH YHKY B HI30BBSA Beraeras! (Tadn.4. puc.8).

CoBpeMeHHBIH aHwTOT (hI0pH 6 (~8800 neT Ha311) BBIABICH B BEPXOBB-
ax KomBel, Ha TpaHHUC TEMHOXBOIHOH TOpHOi Taiiru (Picea abies, Pinus
sibirica) B CpeaHE — KOKHO-TACIKHBIMM COCHOBBIMH NICCaMHM (Pinus silvestris).
COBpeMCHHBIH IIMMAT 3TOTO PETHOHA 00.16¢ KOHTHHCHTAJILHBIH H CYPOBBIH, YeM
B HI30BBAX Bererael. Temneparypa sHBApA B TO BpeMdA ObLIa Ha 3,5°C HIDKE. a
o1 Ha 0,5°C HIKE COBPEMEHHOH. CPEIHETOJOBAS TEMMEPATYPa OBLIA CNETKA
nxe 0°C, ro0Boi ¢10if 0CaIk0B OBLT O0.TIIC COBPEMEHHOTO Ha 150 MM.

CoBpeMeHHBI (hopHCcTHUECKHH aHATOT (ops 7 (~8400 net Haszam)
JEKHT B BEpXOBESIX UyCoBOi. 316CH KOKHAS TEMHOXBOMHAS TOPHAS TaHra ypab-
CKOTO THITd TPAHMYHT C TCMHOXBOHHBIME JeCAMH ¢ licea abies u Pinus sibirica.
KOHTHHCHTaNbLHOCTb 3TOrO KAMMATA CLUC BbICOKA, TCMNCPATYpPa sHBaps Obll1a Ha
2.5°C HIKC COBPCMCHHOH, HO TCMMCPATYPa HI01s nouTH Ha 1°C Bblue, cpeaHe-
TOA0BAsL TCMOCPATYPAa HCCKOMbKO Bbiilic (°C; roa0Boit Cloit 0CaTKOB HCCKOLKO
MCHbLUC COBPCMCHHOTO (630 MM).

Cy¥ILCCTBCHHBIH CABHP Ha 3amal COBPCMCHHOrO PCrHOHa—aHAJora A1
(daopst 8 (0k00 GO0 ACT HABAT) CBI3AH C NPCBbIUCHHCM COBPCMCHHbLIX JICTHHX
TCMIICPATYP B HU30BbsIX Bbiticrabl noutH Ha 2°C B TOT NCPHO, 4 SHMHMC COOT-
BCTCTBOBA/JIH COBPCMCHHOMY YPOBHIO. 3TOT PCTHOH PACNOJNAracTCHs B CPCAHCH
vacTH OacccitHa  BiTKU, NOKPHLITOr0 XBOHHO-ILIWPOKONHCTBCHHBIMH JICCAMH
(Picea ahies ¢ Quercus robur, Tilia cordata). be3moposHblid ncpuoa ObL1 NOUTH
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Ha MECAIl JIPHHEE. YeM CeHYaC. H CPeIHET0I0BAA TeMIIepaTypa BeIme. OCaakoB
BbITIA, /10 OKOIO G40 MM.

CospeMeHHbIH aHanor Popsl 9 (~34500 fCT HA3a1) BbISIBACH B CCBCPHOM
YACTH KHKHOH Talrn B GaccciiHe YiokH. Ero BOCTOUMHYIO IpaHHUy 0003HAYAtOT
apcasbl TAKUX BUIOB, kak Quercus robur u Thalictrum angustifolium. Jas 31010
BPCMCHH BNCPBbIC XAPAKTCPHO MPCBBIILCHHC TCMACPATYD SIHBAPA HAJ COBPCMCH-
HbIMH Ha 1°C, a TeMacparypb! HIOIS HA 1°C HUAKE, UCM B NPCABLLAY LY IO CTATHIO.
Bbinanano cy1uccTBCHHO G0bLIC 0CaIK0oB (Ha 80 ma). Daopa PHKCHPYCT BpCMst
MHHHMAIbHOH KOHTHHCHTAMLHOCTH KnuMaTa, PacTuTeabHoCTb ¢ (priopamu 8 n 9
(opMHPOBATACh BO BPCMsI KIMMATHUCCKOrO ONTHMYMA FOIOUCHA.

®nopuctrucckui avamor ¢ioper 10 (~3500 et Hazaa) nexkur B Hac-
cciiic CyXOHbI, ¥ CCBCPHOH IPAHHLA KOKHOH Taliru, B 001aCTH WIHPOKOro pac-
npocTpaHCHHUs Top(sinbix 6010T. Temmneparypa suBaps cuic okouno -14°C (Ha 1°C
BBIIIC COBPCMCHHOF), TeMncparypa uroas — okoo +18°C. IN'onosoii cnoit ocaa-
KOB — 750 MM, uTo Ha 50 MM 60.1bLIC COBPCMCHHOTO.

CopeMcHHbIH aHator (iiopel 11 cMCCTHNCH K BOCTOKY, B DacccHH YH-
K. ITO 03HAYACT. uTO 0K0J0 1400 JCT HA3A1 KIAMAT B HH30BbSX Bblucrabl Obin
TCIJICC © MCHCC KOHTHHCHTAIBHBIM, HcM TCcpb. OCa kOB BbINAJAI0 OKOI0 720
MM B roa.

JpcBHsist (piopa M3 BCPXHCro ropuzoHTa C10s Topda B paspese baiika-2,
KOTOPBIH JAaTHPYCTCH MO paguoyricpoly 860+60 et Hazan (Ki-7026) He coacp-
JKHT KAKHX-THOO BHAOB PACTCHHH. KOTOPBIX OBI HE OBUIO B 3TOM paioHC B HA-
CTOSMICE BPeMA. JTO TPEAMOIATAET. YTO ¢ VKA3BAHHOTO BPEMEHH JAHIA(PTHO-
KITHMATHYESCKHE YC10BHA B HH30BBAX BBIMETIBI MAO OTIMYAIHCE OT COBPEMEH-
HBIX.

TTASICOrHAPOIIOTHUCCKHC H NATCOPYCIIOBBIC PCROHCTPYKIIHN

B padorax X A. Apcaarosa u 1p.. (1980), A.C. JlaBposa u ap. (1986),
JIM. Tloramenxko (1975), O.J. KsacoBa (1975) 000CHOBBIBACTCA MO.I0KCHHE O
CYIICCTBOBAHUM B MO3JHEM Bammae B mommHax riaBHeIX pek Ceeepa u Cesepo-
Bocroka Eppomneiickod Poccur moanpyIEeIX 03¢p. 00pa30BABLIMXCS NMPH MEPES-
KPHTHH TO3THCBALIAHCKHM JICTHHKROM CTOKA BOJBL IO ITHM PEKAM Ha CeBep.
BumecTe ¢ TeM HOBBIC HCCNCAOBAHMA MOKASBIBAKOT OTCYTCTBHE O3 AHCBATIAHCKHX
moanpyAa B AoauHax McescHu u Tcuopbl (AcTaxoB u ap.. 1998), HawM JaHHbIC
TIO3BOJISIKOT BHCCTH YTOUHCHUS B XAPAKTCPUCTHKH BbIuCroackoro oscpa (Cunop-
uyK M ap., 1999).

B no3aHcBanaalickoc BPCMs B J0IMHC HMKHCH BbIMCPABI CY LUCCTBOBAIO
mOANPYAHOC NPHICAHHKOBOC 03cpo. CtpocHHue [l HaanolMcHHOM Teppachl Ha
H3YUCHHOM YUACTKC TOJIMHBI CBUACTCILCTBYCT 00 A/LHOBHANBLHO-C/ALTOBOM CC
MPOHCXMKIACHUH. B 14 kM BbIIC ycThst Bhiucrab! Ha JAcBOM OOPTY CC A0.1HHbI
B03.1C ACP. ballka BCKPLIBACTCS AKKYMYJISMTHBHAS TOJLUA FOPH30OHTAILHO — H KO-
COCJIOUCTBIN MCJ/IKO- H CPCAHC3CPHUCTBIX NCCKOB CO CPCAHCH KpynHOCTLIO 0, 16-
(0,26 MM, C TPOCOSIMH FPABHS U FAJIbKH H C KPHOTCHHOM TCKCTY PO, DTH 0T.103KC-
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Puc¢. 8. Murpands HEHTPOB KOHUEHTPAUHH NaneO(Iop, XapaKkTepu-
SYIOINAA H3MCHCHHS TAHAMA()TA B HH30BBAX BBMErIbl B MO3IHCICIHHKOBBE —
TONOLEHE. 1) myiopa u wecomvidpa; 2) cesepuas maiwa; 3)epeonsst maiea; 4) woscnast
maiica; 3) cmewannnie aeca; 6) copias maiea; 7) nOR0JNCEHHe yelmpos Kolyempanit
naieogiiop (pecuonsr anairoan); 8 novep naieodiopet ¢ matnmye 3: 9) paouoyveiepoo-
noili eospacm nareogropes;, 10) nocaedosameasnocns uzMeHentst AANOMAPmMos ¢ -
30665X Bt ‘{(fi-’()bl,’ 11— COGPEMEHROC HOMOWCHUE Ii(l.fl(’,()(f’},fl()p.
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HHS PA3ICILIFOTCA HA CEPHIO MAMEK MOIMHOCTBEO OT | 10 3 M. B KwKIOH H3 KOTO-
PbIX KPYMHOCTb NCCKOB CHAYMAMA MCAICHHO ¥ BCIHYMBACTCS BBCPX MO paspesy, a
3AaTCM PC3KO Y MCHbINACTCA. HCKOTOPBIC MatkH BCHUAROTCH FOPH3OHTAMM CY IJIHH-
koB. [loaoOHas TCKCTYpa H CTPYKTYPa OTJOJKCHHH XAPaKTCPHbI 4031 MOTOKA CO
CKOPOCTAMH TCUCHH: HC McHee 0.3 m/c. OHu opMHpOBAaNHCL NpH 0.1yKIaHHH
pycaa npa-Belucrabl no amioBHANBHO-1CILTOBOH PABHHHC B XOAC 3ATIOJHCHHS
TIOANOPHOrC 03¢Pa HAHOCAMH. HaHMHC FOPH3OHTOB CYIIIMHKOB (PMKCHPYCT TC
3TaMbl, KOFAA P¥CIO YAAILI0Ch OT MCCTA Paspesa. MPHPYCAOBLIC HAHOCK! TICPC-
KPbIBATHCh TSKC/bIMH OTJIOMCHHIMHU ThIIOBOH YaCTH NOHMbI WM CKIOHOBBIMM.
Bo3MOKCH TaloKC 03CPHbLI TCHC3HC 3TUN CYILIMHKOB, TAK KAK B HUX TIPHCYTCTBY -
CT MBLABLA BOIHBIX PACTCHHH.

Ha annoBHATBHO-ACTBTOBBIH ICHC3HC PABHHHbL, 00PA30BABILCHCH NMPH
3aNMO.THCHHH BCPXHCH (BBIMCTOACKOH) YacTH YaIUH NMPHJICIHHKOBOIC 03Cpa, Yka-
3BIBAIOT TAKKC MOJOKHTCAbHBIC MPOI0IbHBIC YKIOHBI MOBCPXHOCTH 11 HaanoH-
MCHHOH Teppackl: B 100 kM Bblwe YCTbs Boiucrabt onn cocrasasor 0.2 /.. 3a-
TeM cHrKaroTes 10 0,12 %, a B npeaciax 10aHnbl CeBepHOii JBHHBI Na1a0T 10
HYJIST HA OTMCTKax 65 m abc. Taxas moppoiorust 11 Teppackl, CTPYKTYpa H TCk-
CTYpa CNArarIMN CC HAHOCOB HPOTHBOPCHAT PCkOHCTPY kUMM JI.M. [NoTancHko
(1975) u .. Keacosa (1975), KOTOpbIC NPCAMONArany 3aTOMJICHHC JO.JTHHBI
Bbrucrabl HOANMPY IHBIM 03CPOM 10 OTMCTOK 135 M adc. H cOpOC H3IHLIHHX BOJ B
Joandy Kamel. Ckopec BCcro, YPoBCHB HOAMPYIHOIO O3Cpa BO BPCMA TO3JHC-
BAJITAHCKOTO OJICICHCHUA HE NpeBsnnal 75-80 M ad¢, a BoasI Beryeraer mimmBa-
JAECH B BANATHOM M CEBEPO-3AMATHOM HANPABICHHH. 110 YCTHOMY COOOIICHHIO
P.C YanoBa, mogoOHbIC COOOpayKeHHA BBICKABIBAMHCE H.M. MakkaBeeBBIM B
Hagane 60-x Bo Bpemi ero pador Ha CesepHo#t [{BrHe B Brruerae.

Konen ozeproro »rama Ha CepepHOH [lpHHEe m Brrderae OTHOCHTCA K
OEmwmMHrY — OKOIO 12.5 THIC. IET TOMY HAa3ad. KOTAA MPOM3ONUIO OTCTYNAHHE
JemHuka w3 JommHEE CeBepHOH JIBHHEL H 1O HEif BOBOOHOBHJICA CTOK BOABI Ha
cesep. Hauanoce spesanne Beruerasl B 01n0:keHEA 11 TEppacEk, BC1€ICTBHE UETO
(popMHPOBATHCE MOBEPXHOCTH BEPXHETO TEPPACOBOrO KOMILICkca. Ilepsad, ca-
Mas IpCBHAA MOBEPXHOCTh HC MMEET JATHPOBOK. HO (MHKCHPYET, MO-BHIHMOMY,
HAYAIBHBII 3Tan pa3BHTHA PyC/a MOCIE CIMYCKA MPHIEIHAKOBOTO o3¢pa (12,5-10
THIC. JIET HA3aa). PasMepsl mameopyc.1d «A» (CM. pEC.7) Ha HSH CBHICTC/IBCTBYEOT
0 BbICOKOH BOJOHOCHOCTH PCKH B TO BpcMst. [ HAPOJOrHUCCKHM aHA.10roM (cCo-
BPCMCHHbIM) 151 MO3JHCACIHHKOBOrO NAJICOPYCIa SIBIAOTCA PCKH ManoseMeb-
CKOH TYHApbI. CpcaHce 3HAUCHHC ko3 @HUHCHTA ¢ B opMyJc (2) anst ITHX pCK
coctaBmicT 2.02, 4 NOKa3aTc.1b W3MCHUMBOCTH BHYTPHIOI0BOIO CTOKA B (hOpMY -
ac (1) v=8.7. Ec/iu BOCNOJbL30BATLCS ITHMH BHAUCHUSIMH, CPCIHHH Pacxod BOAbl
Bbiucrabt, onpcACACHHbIH MO IWHPHHC MAaJcopycla «A», COCTaBIAN 0kojo 900
v/c. a CPCAHCMAKCHMAIbHBIH pacxon Bo bt — 10300 /e (Taba.5).

Mo nmancoGoTaHHUUCCKUM JaHHbIM (XOTHHCKUH, 1977), NCpUrisuUHAib-
HbIC ODCTAHOBKH MO3AHCICIHHKOBOrO BPCMCHH ObLIM CyXHMH. Hamnuuc kcepo-
JuToB B MO3IHCACTHUKOBOH (POPC HHKHCH M CpCAHCH Bblucrab! 310 moaTeCp-
saacT. OAHAKO B 3TO CYXOC BPCMSI PCKH HMC/HM Pa3MCPbl, MPCBBIUAKLMUC CO-
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BPeMCHHBIC. HECOOTBETCTBUE MANCOTHIPOIOTHYECKHX PEKOHCTPYKUHH MANC0o00-
TAHHUMCCKHUM OOBSCHICTCH PA3BUTHCM B MOBTHCACIHHKOBOC BPCMS HA TCPPHTO-
PHSIX, NPHMBIKABLUKX K JICAHHKY, MHOTO.ICTHCMCP3.1bIX TOJILL, KOTOPBIC YBCIHUH-
BaJIH KO2()ULMCHT CTOKA H KPYTH3HY BO.IHbI N0.10BOAbs. [1pH 3TOM BO3pacTanu
PYC10QOPMHPYIOLUHC PACNOAbI BOAbI, ONPCACIOUNC mapaMeTpbl pycia. Mexo-
A U3 QHATOTHH, 3HAUHTC/bHBIH FOA0BOH CTOK BOAbI H JOPMHPOBAHKMC KPYITHbIX
TANCOPYCC ObLIM BMOJHC BO3MOKHbI MPH CPABHHUTCALHO HCOOIbLIOM FOAOBOM
KOJIHUCCTBC 0caakoB. Cioi roaosoro croka 0but 235 wmm. [pu 1HpoxoM pasBu-
THH MHOTO.JICTHCMCP:31bIX MOPOI roA0BOH KOI(D(PHLMCHT CTOKA COCTABIAI OKOJIO
(.7, npu BcceHHEro cHeroTastHust — 0,9, Toraa ro10Boi ¢J10M 0CAAKOB HC IPCBbI-
wax 335 MmM, W3 HHX 200 MM BbINATAI0 B 3WMHC-BCCCHHHI ncpuod. W Bcerol3s
MM — B JICTHC-OCCHHHH BCTCTALMOHHbIH nicpuoA (Tab. 5).

POpPMHPOBAHHC XOPOLIO BLIPAXCHHOTC nancopycia «b» Ha HuwKHCH
crynchu Il Teppacel (cM. prc. 7) 3aBepLunioch B OopeanbHoc Bpemst (8.4-8.6 Toic.
act Hazaa). OHo Obo akTHBHO B paHHcM Gopeane. 8500-9000 ner wazaa. [o
JAHHBIM NANCO(PIOPHCTHUCCKOrO AHAIM3A B 3TOT MCPHOJ B J0.IMHC Bbiucrab
ObIIH Pa3BHUTbI APCIYPATbCKHC TCMHOXBOWHBIC ICCA CPCIHCTACKHOIO 00/HKA.
MHOTOACTHSN MCP3/I0TA K TOMY BPCMCHH PacTasia, YTO BbI3BAIO YMCHBLUCHHC
k03(p(puLMcHTA cTOKA: OH Obln paseH 0.43 st roga u 0,63 178 BCCCHHCTO nC-
puoaa. PacnpcacicHuC 0cankoB CTaIo 00.1CC PABHOMCPHBIM B TCUCHHC roia H
MPOM30LL.T0 ¥ BC.IHYCHHC PABHOMCPHOCTH I'HAPO.IOTHUCCKOTO peskuma. Mexoas u3
THAPONIOTHYECKOH AHAMOTHH I TAKUX TAHTWA(TOB. KOI)()HLHESHT ¢ B (popMy-
ae (2) cocraBnal a = 3.48, mapametp v ObLT OMH30K K COBPEMEHHOMY — V= 15.
CpeaHET0I0BOMH PACXO PAHHEOOPEATPHOTO PYC/Ia COCTABIAT OK0JIO 1500 M/c.,
H SHAYEHHSA Py CJI0(OPMIpPYIOIIHX PACXOIOB BOIB YMEHBINHIHCE. [103TOMY pas-
MEPHL PYC/a HE INPCBBIIATH I0}IHC/NCTHUKOBRIN IPH 3HAYHTEIBHO OOJBIICM
TOJOBOM KOJMYSCTBS OCAIKOB. B 3TOT mepHOJ CTOK IMOJIOBOIBA HE CTOIb SBHO
JOMHHHPOBAJ B (DOPMHPOBAHHU PY¥CA. CPEIHEMAKCHMATBHBIN PACXO0X BOIBI OBLT
0K010 9900 M/c (Taba. 5). [0a0BOH C10if CTOKA COCTABIAT 390 MM, C/OH CTOKA
SHMHC-BECCHHETO IepuHoaa — 263 mv. C v4CTOM €108 HCIAPCHHA B PETHOHC—
AHANOTE, 3TO JACT TOAOBOH CI0H 0Caar0B 860 MM — MAKCHMAIBHBIH 3d BCIO MO-
CJACNCTHHKOBYIO HCTOPHIO Beryeraer. Ilpu 3T70M B 3MMHE-BECCHHHH NEPHO BBI-
MAJ410 BABOC OOJBING OCAAKOB. YEM B NO3IHCICIHHKOBBE (415 MM), a neTHe-
OCCHHMC 0CAKH VBCIUUMIHCH cLie §oabluce, 30 445 vm,

MIpOIOrHyCCKHI PCKHM NHIKHCH BbIuCrabl CYLICCTBCHHO H3MCHHJICH
Ha pyOCiKC NO3IHCICAHHKOBLE — roolch. [030Boi cTok yBeauuwics B 1.7 pasa
3a cucT 00JICC MAOrOBOAHOH MCKCHAM, BCCCOHMC PACNOAbl BOAbI HCCKOJBbKO
YMHbLIMHJIHCh, BO3POC/IH PABHOMCPHOCTb CTOKA M JUIMTCJALHOCTb ITOJIOBOIbSL
PyCI0(pOPMHUDYIOLMC PACXOIbl BOAbI APH 3TOM H3MCHH/MCh HC3HAUMTCIbHO,
COOTBCTCTBCAHO, COXPAHWIMCh MOP(OJIOCHsI H Pa3sMCpbl p¥ciaa. 3a MPHMCPHO
2500 ACT W31y4HHbI CMCCTHMCh BHH3 Ha GO0 M W3 NOJIOMCHHA "A" B NOJIOIKCHHC
"B" Ha pHC. 7, HCCKOJILKO YBC/IHUHIN CBOK KPYTH3HY: NPOU30LLI0 odLIee Bpesa-
HHC pYyCJia Ha 3 M.
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[Maneopycno «B», pacmoOIOKEHHOS HA CaMOM JPEBHEH NOBEPXHOCTH
CPCAHCIO TCPPacoBOro kommnickca (1 HaanoHMCHHOM Teppachl), ObL10 3aHACHO B
KOHLC ©0pcanbHOre NMCpuoaa, 0koao 8.1 Thic. acT Haszaa. st 9Toro BpeMCHH
THAPONOTHUCCKMM AHANONOM SBISIOTCS PCKH BOCTOUHOM MACTH HOXKHOM Taiiru.
Jnst HuX kO3(PHUMCHT @ B Popyy.ac (2) Ob paBeH 3,25, PABHOMCPHOCTL CTOKA
Obina BbICOKOH (v = 14), HO CH/IbHASI H3OTHYTOCTb IPHB, MA/bIC LUMPHHA W LIar
H3BHIMH DYC1a MOKA3bIBAIOT, HTO BOAOHOCHOCTb NPa-BbivCcrabl PC3KO Y MCHbLIH-
Jack. CpcaHCroa0BOli pacNoa BOAbL, CvAs NO LUPHHC NANCOPYCC, CHU3UACS A0
500 M*/c. cpeaHCMAKCHMATbHBIH PACNO BOABL — 10 3500 MY/c (Taba. 5). Foaosoii
cnoif ctoka cocTaBsin 130 MM, U3 HUN 90 MM MPUXOAWAMCHL HA NCPUO NONOBO-
Abs. JTO COOTBCTCTBYCT CIOK NOJOBBIN 0CAIkOB B 480 MM (MHHHMATBHOMY 3a
BCCh TOJIOLCH), KOTOPBIC APHMCPHO ROPOBHY Pa3aC/sLIHCh MCHKIY 3HMHC-
BCCCHHHM M ICTHC-OCCHHHM NCPHOIAMH. BO3MOXKHO. LCnb 300BBIX JKOH BIOMb
60pTOB 3a0pOLICHHOrO paHHCOOPCANBHOrO AANCopyciaa cPOPMHPOBATACE HMCH-
HO B 3TOT Cy XOH NCPHOA.

Manoeoasc KOHUA HOPCANbHOrC BPCMCHH 3a()HKCHPOBAHO H B paHHcar-
JAHTHUCCKOC BPCMS. JTO MPOSBIACTCS B OUCHB MAJILIN (FIO CPABHCHHIO C COBPC-
MCHHBIMH) pa3Mcpax CTapHLl HA noHMC p. BUICIH — NCBOrO MPHTOKA Berucrasl.
00pazoBaHHbIX 7.7 ThIC. NICT HA3ad ( coraacHo JaTHposke 7700180, Ki-6411). Mx
LIHPHHA M LAT COOTBCTCTBYFOT CPCIHCMY Pacxody Boasl 29 m/c, uto B 1.6 pa3
MCHBIIC COBPCMCHHOTO. PCrHOHBI—AHAIOTH HH30BbCB BhIUCrabl aTNaHTHUCCKOrO
BPCMCHH TAKXKC XAPAKTCPH3YCTCA OTHOCHTC.ILHO MAJIbIM KOTHUCCTBOM OCAIKOB H
OTHOCHTC/IBHO BBICOKHM HCTapcHHCM. [T0-BHIMMOMY MHHHMAIBHBIH CTOK BOIBI
Ha BrlMerae mpHXOIHICA HA KOHELl 3TOTO BPEMEHH, NMPHMEPHO 6000 ner Hasax
(taba. 5.).

B moiiveHHOM penbedie Brrerasl XOpomo COXpaHMINCH MACCHBBI HAH-
0016¢ OpeBHHX NMOHMEHHBIX CTVIICHCH — 4-if B 3-H. ¢ CeTMEHTHO-IPHBHCTBHIM
MIEPBHYHBIM PEIbS(IOM, YKASBIBAFOIIHM HA MCAHIDHPOBAHHE Npa-Bemerael BO
BpemMs BX (popmmpoBaHua. Hagano nx oOpasoBaHIA OTHOCHTCA K CyO00peaTbHO-
MY IIEPHOIY roJIoneHa — 4,2-4.5 ThIC. 1€T HA3AX. ITH CTYIICHH COCTABJLIIOT IUTIO-
PBI ABYX KDYIIHBIX CMEKHBIX MANCOH3TYYHH, PACTIONOKCHHBIX C.16Bd OT COBpE-
MEHHOT0 pycia Beraerasr B 3aHareix cefiac mpoTtoko# Crapas Brrueraa. Io
PHECYHKY NOHMCHHBIX IPDHB BHIHA IOC.1EI0BATCIBHOCTh CMEINCHHA M HCKPHBIIC-
HHS 3THX IAICOMITYYHH, 3AKTIOYHTCIBHAL CTAOHA PA3SBHTHA KOTOPBIX (PHKCHDY-
ctest noaoskehuem "I, B paitonc acp. Jypuuubino 3a ncpuo 4200-4470 acr
Has3ad pyc/o CMCCTHOCH Ha 440 M. C.1CIOBATCIbHO CKOPOCTb CMCLUCHHS HA CTa-
AWK ToA0roit u3ayuunst cocrasmsiia 1.6 M/roa. Tlpu 2moM mepepabaThiBAIUCh
OTI0KCHUSE | TCppachl, OCTAHLb! KOTOPOH COXPAHHIUCH HA NOHMC,

PcruoHbi— aHa10ru, noayucHubic no gaopaM 9 v 10, nokasbBatOT Cy-
LICCTBCAHOC YMCHbLICHUC KOHTHHCATAbHOCTH KIMMAaTa B ncpHoa (pOpMHpPOBa-
Hus cydbopcansnoro nancopycna «M». Cy s no LWHMPHAC NAICOPYCAa, CPCAHCHO-
J0BOH pacxoa BOAbl CocTaBasin 840-670 _\13/0, CPCAHCMAKCHMAIbHBIH pacxoa —
0K010 3000-6700 M'/c. BHyTpHro1080C pacnpcICNCHHC CTOKA BOAbl XApAKTCPH-
30BAN0Ch MA10H W3MCHMHUBOCTBIO B Hauaac cyb0opcana (v = 16.4). 31oMy C0OT-
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BETCTBYCT 3HAYHTCIBHAA KPHBH3HA OMCTOBHIHBIX H3IVIHH mancopycia. Miven-
YHBOCTb CTOKA ¥BCIH'H.1ACh B KOHLC NCPHOAa (opMHPOBaHHs maacopycia «[».
Cnoit croka Obin 175-220 MM, w3 Hux 115-150 MM OpUXOAMIOCH HA BHMHC-
BCCCHHUI ncpuoa. Mexoast M3 OLCHOK MCTIAPCHUSI MO PCTHOHAM — aHAloraM, ro-
JA0BOMH €0 0CAAKOB COCTaBAAN GOO-G90 MM, H3 HHX 0k010 290 — 330 MM BbIna-
AAN0 B 3UMHC-BCCCHHMM ncpuoa. TCHACHUMSI K MCAICHHOMY YBC/IHUCHHIO BOAO-
HOCHOCTH HM3KHCH Bbucrab! coxpansinace 30 pyOcska cydOopcanbHoro u cyfar-
JAHTHMCCKOIO MCPHOAA: 00 ITOM CBHACTC/ALCTBYCT MOC/CA0BATCALHOC 3AMO.IHC-
HHMC BCPLIMHbI KPYTOH H31yuMHHbI CMPaBa OT COBPCMCHHOLO pycna, HC Mpckpa-
LABIICCCS B TCHCHHUC Bcero cvOdopcaasHoro nepuota — ¢ 4,6 10 2,3 ThiC. JCT
Ha3aa.

B Hauaac cyDaTnaHTHYCCKOro HCPHOIa MOP(POIHHAMMHUCCKUH THIT pyC-
Ja CHOBA H3MCHHIICA — OHO CTAll0 Pa3BCTBICHHO-H3BHIIMCTBIM, MOIOOHBIM CO-
BpcMCHHOMY. CTapoBBIMCTOICKHC W3MYYHHbI CHPSAMHIIHCh H HAYAIH OTMHPATb.
OKk0:10 2.3 ThIC. JICT HA3a1 HAYAIH (JOPMHPOBATHCS HOBCPXHOCTH HHDKHHX CTYHC-
HCH HOHMBbL B koHUC cy©O0OpcanbHOro BPCMCHH HPOH3OLLIO YBCIHUCHHC Mak-
CHMAJIbHBbIX PACX0J0B BObI, a OOWICH POCT BOJIOHOCHOCTH BbIMCribl mpHIICcs
Ha cy0aTIaHTHYCCKOC BpCMs. PacucThl HOKA3bIBAKOT, YMTO MAKCHMAJbHBIH CTOK
BObl B cyDaTnanTHke Obl1 okono 1500 et Hazaa. K HacTosiicMy BPCMCHH pac-
CUYUTAHHBIH CPCIHCrOI0BOH pacxod BObl HCCKOIBKO YMCHbIIK.ICH 10 1170 M/c.
a PACCYHTAHHOC CPCIHCrOIOBOC KOJTHUCCTBO 0CAIKOB coctaBasct 700 MM, 3
KOTOPbIX 355 MM BBIIAJAET B 3MMHE-BECEHHHH Ce30H (Tabn. 5). 310 B uenoM
COOTBETCTBYET JAHHBIM HAOTHOACHHI.

Crox BO;1b1 B pekax Pyccroii pasiuib B 103,1HeBALIAICROC BPeMs

IManeonasAmadTHEIE H MAJEOTHIPONOTHUCCKHE PEKOHCTPYKIHH 17T
BCCH PyCCKOH pABHHHBI HE MOTYT OBITh BBIIO.IHCHBI C TOH JCTA1BHOCTBIO, KK
AT KIFOYEBOIO VUACTKA. [103TOMY MOC.ICIYIOIHE PESYABTATHI SBLIFOTCA Mpea-
BAPHTCIABHBIMM, H OV Iy T YTOUHATECA N0 MEpe Yy ONCHH HCC.1€ JOBAHMIL

BpemenHOH aHana’oH (OpMHPOBAHAA 0O0JBIIHX NANCOPYCE1 AOBOJBHO
y30K. B menTpamsaoi EBpone B 10.1HHE BHC bl Tak®e pycaa otMepad 10-11 TsI-
csu aet Hasag (Starkel, 1995). dna maaeopek Pycckoil paBHHHBI KOJAHYECTBO Ta-
THPOBOK HeBe.HKO. MccnemoBannda B 10.1uEE p. Xonpa v noc. [ToBOpHHO MOKA31-
ad, yTo $01bLOC NANCOPYCIO B MPCACIAN MOHMbI U MCPBOH TCppachl ObLIO ak-
THBHbIM 0KOJIO 14-17 ThICAY JCT Ha3a1 (TCPMOJIOMHHCCUCHTHAA JaTHPOBKA Y-
caoBbix neckoB PTJI-808, paiuoyricpoiHas JaTHPOBKA CYIMAMHKOB B IUOOPC
MaxkpoH3avurHbl Ki-7694) u otMcpno oko10 11-12 Thicsiu 6T Ha3ad (paaHoyr-
JACPOAHbIC AATUPOBKU OPraHUKH M PAKYLUH B 3aM0IHCHUH MCCOBOM Jo1HHbI Ki-
5303, Ki-7680, Ki-7682). [Maacopycia. XOpOLIO BLIPAKCHHLIC HA moimc p. Celd-
Ma y r. JlbroBa u Ha ncpeoii Teppace p. CBambl Y CC YCThsl, OTMCPAH OKo10 13-14
TBIC. J1CT HA331 (PA1HOYIJICPOAHBIC NTATHPOBKH OPLaHMKH H PAKYLUH B 3aM0.1HC-
HuH mancopyeen Ki-6981, 6982, 6984, 6999). Makpousayuuua p. [poTebl v T.
Boposcka oTMHpact oxono 12-13 Thic. JcT Hazad (JaTHpoBka opranuk Ki-
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7312). B ycTheBOH 001aCTH p. BEMEITEI MAICOPEKA ¢ pasMepaMB OOJBOIC CO-
BPCMCHHbIX ObllTa AKTHBHA CLUC §,3-9 ThICAY J1CT Ha3ad.

Hageoranowagmnvte pexonempykyuu.

OCHOBHbIC 1aHTIIAQTHLIC H KIHMATHUCCKHC XAPAKTCPHCTHKH st Mak-
CHMATILHOH M MOCTMakCHMalbHOH (a3 mosaHcro Bamaas Ha Pycckoil paBHMHC
OBLIH BOCCTAHOBICHBL C MOMOLILIO NAICOQJIOPHCTHHCCKOrO AHAIH3A NAIHHOJO-
FTHUYCCKMX AAHHBIN M1l TPCN KIHOMCBBIX YUACTKOB, PACTNOJOKCHHBIX B PasHbIX
JaHAAQTHO-INTMMATHHMCCKUN 30HaX, YUacTok | BbIOpaH B HH30BbsIX P. Bbrucr, bt
B COBPCMCHHOM 30HC CPCAHCH TCMHOXNBOIHOMN Taliru (okono 61° ¢. 1), O6Hapy -
JKCHHas 34cch naicodaopa 4-5 (1aba. 3) cooTBCTCTBYCT AaHAWA(TY, CYLICCTBO-
BABLUCMY MAKCHMYMOM H BO BPCMSI MAKCHMYMa OJICACHCHHs. Y4acTok 2 pacno-
JowcH vy . HBaHoBO (okomo 56° c.). B 30HC CMCLIAHHBIX XBOHHO-
LIHPOKOJIMCTBCHHBIX 1ccoB. Tlaicodiiopa xapakTepus3ycT naHguadT B NCPHOA
MAKCHMANBHOTO MOXOJI0JAHUS H B HAYAIC KPHOKCCPOTHUCCKOH (pa3bl Baslaakicko-
ro oacacHenus (I'puuyk, 1989). YuacTok 3 pacmofiokcH B cpcaHcH uacTH Oac-
cciiHa p. Xoncp ¥ KOKHOH rpaHHUBI COBPCMCHHOH NccocTenu (0koao 50° ¢.mr).
[Nancodnopa cooTeeTcTBYCT 3acCk noziHcacaHHkoBbio (Sidorchuk, Borisova.
2000) 4TO MOATBCPXKIACTCA PaIHOY rICpoaHoH garHpoekod 11.900£120 ner wa-
3ax (Ki-3303).

HeeMOoTps Ha pasiHuHg B BO3PAcTC M B rcorpa(puuccKoM MNOJIOMCHHH
najco(Iop. PCKOHCTPYKUHH NOKA3BIBAKOT D0.IbLIOC CXOJACTBO KIHMATHUCCKHX H
JaHAwa(THLIX YCIOBHH HX (JOPMHPOBAHHS. YTO COOTBCTCTBYCT MPCACTABICHHHIO
0 QIMTCJIbHOM CYLICCTBOBAHHH OOUIMPHON NCPHIJSLUHATBHOH runcp3onbl (Be-
k0.  1973). TIsmmpueBBIE CHOEKTPBI ¢ BBICOKHM COACP/KAHHMEM MBLIBIBI
Artemisia m Chenopodiaceae YKA3BIBAKT HA PACTIPOCTPAHCHHE CHELI(DHUYCCKOI
KPHOKCEPOTHYECKOH DACTHTCIBHOCTH, THIHYHOH AT MAKCHMYMA TO3IHETO
Banmag ¥ mo3IHENCTHHKOBBA — TAK HA3BIBACMOW NMEPHITLIIHAIBHOH TCCOCTEIH.
K rory ponb IpEeBECHBIX MEMEHTOB €IIE 00/16¢ COKPAINAIACE: 3IeCh PACTIPOCTPA-
HSJIACh TMEPHI TAMHATEHAA CTeNb. KAK yiKe YRABBIBANOCH. TAKASL ()IOpa HE HMEET
MPSMBIX COBPEMCHHBIX dHATOrOB. bIKAHIIAM MO €€ COCTABY ABJICTCA PAHOH
JAMATHBIX CKIOHOB ANITAA B 0aCCEHHE P. BYXTApMBL KOTODBIM MOJKHO PacCMAT-
PHBATH KAK OTKAHIIMI KITMMATHYECKHH AHATIOT MCPHI TINHAIBHBIX Y¥CJIOBHIl Ha
Pycckoil paBHHHE, BO BCAKOM CIVYAC. B OTHOIICHHH JHAMA30HA TEMICPATYPhI
BO3JYXA H CYMMAPHOTO HCHapeHHA. B TO sk¢ BpeMdA THIPONOTHUCCKHH PEAKHM
MO3AHCBATIANCKHY PEK OBUT CYIIECTBCHHO OTIMMEH OT PEKHMA PEK 3aIaIHOTO
AJTast H3-3a PA3BHTHS MHODOJICTHCH MCP310Th! B NICPHIMMLIHAIBHON HIICP30HC.
COBPCMCHHBIMH AHAJIOFaMH MOJOOHBIN MCPHLBILHAILHLIX PCK SIBJSIKOTCS PCKH
OC3ICCHBIX H PCAKOJICCHBIX TCPPHTOPHIt B 00MIACTH PACNPOCTPAHCHHUSA MHOTOJICT-
HCH MCP3J10Tbl, HAMPUMCP, PckH Madoscveabckoi M Boabiuciemeasckol TYHAP
(KyJa NonajacT BTOPHUHbIH LICHTP KOHLCHTPALMH AN NCPHIVIILHAIBHOH ()10-
PBI) H nostyocTpoBa Ama.
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Hageocudpoiocuuecrue pexoncmpyKyuu.

Pacxoab! BOALI HA NCPUNTALMAILHBIX PCKAX ObLIH pacCUHTaHb! NO (op-
svyaaMm (1) u (2). KoadgduuucHT @ B popmy e (2) HA3HAUCH NO PCTHOHY—AHAJIOTY
B TYHApC ccBepo-BocToka ETP — 2,25, B 0T/HUMC 0T COBPCMCHHOMQ LUHPOTHOTO
PACMIPCACICHHS CJI0s1 CTOKA MO PyCCKOM paBHUHC, B MO3AHCBATIAHCKOC BpPCMSI
OHO BO MHOLOM OMpCACTsIOCh (POPMOI FOXKHOH rpaHHLIbI MATCPHKOBbBIX 1b10B,
KOTOpasi MMCJTa CCBCPO-BOCTOMHOC MPOCTHPAHHC B CCBCPO-3aMaaHOM MacTH paB-
HHMHbl, H MCPHAHOHAJLHOC BAOJb CCBepHOro Ypala. Cnoli cToka Obl1l MaKCH-
MaJbHbIM BAO0Jb KPast JCAHHKA, XOTS B PCKH C MAKPOM3JIYUHHAMHU HC NOCTY NAJH
TaNbIC JICAHHKOBbLIC BO/bl. B0.JICC BLICOKHH CTOK BOAbI OOBACHACTCS OO0IbLUHM
KOJIHYCCTBOM OCAIKOB H OONBIIHMH KO3(pHUHCHTAMH CTOKA (DHC.Y).

Ha ccecpHom mMcracknoHe Pycckol paBHHHBI COH cTOKa JocTuran 800-
1200 MM B Baccciinax McacHu H B BCpxOBbsiX [lcuopbl. MHHHMATbHBIA CTOK B
370 oB:1acTH ObL B 6acceline CeBepHOH JdBHHbI (450-300 MM) u Boraerapr (250-
400 mwm). 33cCb OH JIHLIb HC3HAMHTCIBHO MPCBOCXOIHII COBPCMCHHBIH. Ta ke
CHTYaUWs OoTMcCYacTcd A4 pek boabwesemeIbekol TyHIpLL. C yaancHHMceM oOT
Kpast ICIHHKA C.IOH CTOKA B PCUHbIX OACCCHHAX FOXHOIO MCTacKJIOHA Y MCHbLIAM-
csi. OH 6bL1 0K0J10 600-800 MM B BaccciHax BepxHeH Boaru w Oku, 450-700 My
B Oaccchinax Cciima. Bepxuero H cpeancro Jona. Xonpa. Ewe McHbLic 6b11 CTOK
B Hu30BbAX JHcnpa u JoHa, wa cpeaucii Boare m cpeanci Kame. 3acew o co-
CTaBI47 0koNo 200-4350) pm.

Kapra ¢104 cTOKa OCHOBHBIX pek PYCCKOM paBHHHBI MO3BO.TACT OLICHHTD
rOJ0BEIC OOBEMBI CTOKA B €¢ LUCHTPATIPHOH B BOCTOHHOMN wacTH (Tabm 6). XoTd
SHAYHTCIIBHAS JACTh TEPPUTOPHH OBL1a MOKPBITA MATEPHKOBBIMH JIbIAMH, HA

Tad.mna 6. I'o10BOHM 00BeM CTOKA O3 THEBATIAHCKAX pek PycCkOH paBHHHBI

[Tosmit Bac;latt ConpeMennblit
Peka ﬁ 8_ NZ ,g § ,-s- §
52 & = S =
—~ M —— ] — o
Cenepnas / [puia 260 115 107
Mesenp 78 45 20
TTewopa 322 220 126
Bepxtras Bonra (Gey Oxm) 173 v3 85
Oxa 245 147 41
Kaya 507 200 i3
Cpeausist ¥ HUKEsISE 13o:mra (HUsKe vorbs Kambi) 249 85 40
Jlon 422 110 28

CEBEPHOM METACKJIOHE CTOK BOJBI COCTABIA1 380 KM’ B TOA. YTO B MOATOpPA pasa
00.1bIUE COBPEMESHHOTO ¢ TOH K¢ BOI0COOPHOH m10Ima1s. OCHOBHOE YBEIHYEHHS
CTOKA NMpOR301I0 B GacceiiHax Mesenu u ITedops! (mouTH B 2 pasa). B 6acceire
BOJITH roJ0BO# CTOK COCTABNAT 585 KM, HECMOTPA HA CYIIECTBEHHOE Y MEHBIIC-
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HHE BOA0cOOpa BepxHEH Bonrd: Boaopasacn MpOXOIHI BBIMIC BIHAJCHHS YHKH
(KBacoB, 1975). 31o 6o.1cc uey BiBoc 00.1bLUC COBPCMCHHOIO H BMOTHC 00biAC-
HSICT BbICOKHH YpOBCHb XBaiblHckore Kacmust. OCHOBHOH BKJaal B 3TOT CTOK
BHOoCcHIIH Oxa u Kama, cTok KOTOPBIX OblT $0JLUIC COBPCMCHHOTO B 3-3.5 pasa.
Ewe Sonce — noutru B 4 pasa — no31HCBANIAMCKUI CTOK IIPCBbIIAT COBPCMCH-
Hbiii B dacceithe Jlona. CncaycT NOJUCPKHYTb, YTO B 3THX OLCHKAX HCT J0JH
JACIHMKOBOIQ MHTAHUSL

[TpocTpaHCTBCHHAsL M3MCHUHBOCTb CTOKA BOAbl B MO31HCJICIHHKOBOC
BpcMst ObUIA CYIUCCTBCHHO MCHBIIC, UCM TCOCPb (OCOOCHHO B BOCTQUHOI 4acTH
Pycckoil paBHWHBI), UTO CBSI3AHO C CYIUCCTBCHHO MCHBLUICH M3MCHUMBOCTBIO
JaHmMWA(PTHO-KITHMATHYCCKHX YCJIOBUH B AICPHIIALHMANBHOH MHACP30HC. TOMBKO
B HAYaIC IOJIOLCHA. C (POPMHPOBAHHCM OJIM3KOH K COBPCMCHHOH LUMPOTHOH 30-
HANTLHOCTH JAHMIAMTOB. M3MCHH.ICSH XapakTCp W BCIWYHHA HOBCPXHOCTHOTO
CTOKa BOJBI H POM30LLTA TPAHCHOpMAaLHsl 0OTbLUHX AAJICOPYCCII.

Tpanchopmayus boavuux nareopyeed.

OCHOBHOM APHYHHOH PC3KHX H3MCHCHHH PY¥CIO(POPMHPYIOLIMN Pacxo-
JOB PCK APH HCH3MCHHBIX MIOLIAJAN BOJOCOOPOB SABMANOCE CYLICCTBCHHOC OT-
JWYHC PHAPOITOTHUCCKOTO PCKHMA MO3IHCBATIANCKHX PCK OT COBpCMCHHOrO. Ha
BCCH TCPPHUTOPHH MICPHIISILHANBHON THACPIOHBI OT Kpasi BANAAHCKOrO JICIHHKO-
BOro muta 10 49° c.u. ObL1a pacApOCTPAHCHA MHOrOICTHSIS Mcp3noTa. Bomo-
MPOHHLACMOCTb MPYHTOB ObITA MHHHMATBHOH, 4TO APHBOIMIC K MABIM IOTC-
pSAM CTOKA B MCPHOA CHCrOTasHHs (KO3(pUUHMCHTBI cTOKA OblM nopsiaxa 0.9-
1.0). # OTCYTCTBHIO TPYHTOBOTO NMHTAHHA PEK. PEKH XapakTepH30BATHCH KOPOT-
KHM BBICOKHM MOJIOBOABEM H IPOIODKHTCIPHOH HHBKOH MEIKCHBIO. B Taxmx
YCA0BHAX (JOPMHPOBATHCE OOIBIIHE PYyC.I4. PA3MEPBI KOTOPBIX COOTBETCTBOBAIH
MAKCHMATBHBIM PACXOJAM BOIBI MIEPHOAA TOIOBOIBA. SHAUMTENBHYIO YaCTh TOJA
BO BPEMSA MEKCHH ITH pyCnd OBUIH CTOJb MATOBOTHBL, UTO MECOK HA OOIIHPHBIX
MECYAHBIX OTMETIX MEPEBEBANICA BETPOM. BIaromaps aerpajaliMy MHOTO.IETHEH
MEPINOTH B O3 THC.IETHHKOBOE BPEMA H B HAYAIC IO.I0UCHA H JH(()EpeHIHALHH
JAHAMA()TOB B MPESACIIX NEPHITLIUHATEHOH THICP30HBI MPOH30IUTH KAPIHHAITb-
HBIC H3MCHCHHA THAPOJOTHYCCKOTO PEKHMA PEK — CIULUKHBAHHC M PACIIIACTHI-
BAHHE TOJIOBOIMH M CHIKCHHE KO(WPHIIHEHTOB CTOKA. B pesy1srare Makpopyc-
Ja MOBTHEBANAAMCKHX PEK TPAHC(HOPMHPOBATHCH B COBPEMCHHBIE PYCIIA PEK CY-
LICCTBCHHO MCHbLUMX Pa3MCPoB. B HCKOTOPbBIX PCHHBIX J0JHHAX APCBHHC MAK-
pOpyYC.1a OTMCP.IM, & COBPCMCHHBIC PCKH (DOPMHPYIOT CBOH MCAHIPHPYHOLLHC
pyca B APYrOH YacTH MX AHHIIA. Boicc pacmpocTpaHCHb! PCKH, KAC COBPCMCH-
HOC PYC.10 B OCHOBHOM CJICAYCT B0.Tb IPCBHCIO H KAk Obl BIOKCHO B HCTO.

CrencHb TpaHC()OPMALIHH PYCCIT MAJILIX H CPCANMN PCK HMCCT SIPKO Bbl-
PAKCHHbIH LIUPOTHO-30HANbHBIM NapakTcp (puc. 10). B TyHape pycia cospe-
MCHHBIX PCK HUMCIOT Pa3MCpbl (WUMPHHY B OPOBKANX MOMMBI W LIAT W3JIYUHH),
O.IM3KHC K pasmcpaM pyce. HO3IHCBALIAHCKUNX PCK. 3TO 0OBICHACTCA MAJIbIMH
H3MCHACHUSIMH YCJIOBU (DOPMUPOBAHMSI CTOKA BOAbI U PYCC Ha pyOCIKe TMO3IHC-
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Puc. 9. PacnipeaesreHue MOBEPXHOCTHOTO CTOKA BOABI B MO3aHeM Baxnae
Ha PYCCKOHM paBHHHE B YCIOBHAX MEPHIISMHATBHBIX TAHTWANDTOB. 1  nepunsyu-
LAbHAA fH_VH()[)a,‘ 2 - RUPUSARPULTLbHAR .-'I(?C‘OII{].“H(][)H,' 3 - HEPULAYUAALHUAA CCRb; 4 —
cvxast emeny (lanomadmee no B.11.1 puuyry, 1989, ¢ yapowpenusivu): 5 kpatt nosonesait-
OQHCKIY MAMEPUROBHLE 16008, 6 J0JCHAS SPAHUYA MEP3TOMbl 6O GPEMS MAKCHMYMA
oiedererus (no Beruuxo u Op., 1982); 7 — cesepruiit Gepez Kacnust; 8 — wsonunuy ciaost
ROBCPXHOCTIOZO CIOKA; 9 PACCHUMAIIbIC SHAYCTHS GO COKA.
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ro MICHCTOLCHA — TOMOLCHA, COXPAHCHHEM 31€CHh MHOTOICTHCMC D3 IBIX IOPOd H
Oe3accHbIN JaHAWATOB. B 1CCOTYHAPC WMPHHA OTACALHBIX COBPCMCHHBIX DY -
CCN PCK B 2-3 pa3 MCHbILUC LUMPUHLI P¥CC/T MOBAHCBANIAHCKUN PCK, B CCBCPHOH
Taiirc — B 2-4 pasa. B cpcaHcH M 1o#HOH Talirc LWIMPHHA COBPCMCHHbLIX pycci
MA1bIX H CPCAHHX PCK B 2-3 Pa3 MCHbLUC LHPHHbI PYCCI NMO31HCBANIAHCKHX PCK.
3acch HaOI0OAACTCS MAKCHMAIbHbIH Pa30pOC 3HAUCHHI OTHOLICHHA LUHDHHbI
APCBHUX M COBPCMCHHBIX pck. B oOMacTH pacmpocTpaHCHHSt COBPCMCHHbIX
XBOHHO-IUIMDOKOJIHCTBCHHBIX W IUHPOKOJMCTBCHHBIX JICCOB CKOPOCTb TPAHC-
(opMalUMH PCUHBIX PYCC PC3KO VBCIHUMBACTCH. B 30HC IIHPOKOJHCTBCHHbBIX

JCCOB ¥YMCHbLICHHC IUMPHHbBI PCK N0 CPABHCHHUIO C MO3AHCICAHHKOBLCM AOCTHI-
a0 10 pa3, B accocrenu H ctenu — B 13 pa3. Kak nokasano Ha puc. 10 nyHKTHp-
HOHM THHHCH. TAKHC H3MCHCHHS BO MHOTOM COBIMAJAOT C H3MCHCHHAMH MO ILIH-

Puc. 10, LLIMPOTHLIC H3MCHCIIMSE OTHOLICTIMS LIHPUHbI BA1AAHCKUX Na-
acopyccen (f3,) U COOTBCTCTBY HOLIMN COBPCMCHIBIX pyce (£3.): I — e.aecomvudpe; 2
& cesepio maiice; 3 6 cpedneti w 10xcnol mailce; 4 8 XGOHHO-WUPOKOTUCIIGENHBLY
Jecdax; 5—¢ HEUPORKOAUCTHECHRBLY AeCax; 6—¢ A COCnen; 7 — & emenu. 1 JI VHKMUPOM 1O-
Ka3ano omnouene Koxduynentma cmora ¢ saroaiickoe speast (K,) n cospeatennoeo
(K-
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POTE OTHOIICHAMA MAKCHMATBHOTO B3HAYCHHS KOMD(PHIHEHTA CTOKA B MO3THEBATI-
aakickoc Bpemst K, paBHoro 1, k ¢cro COBPCMCHHOI BCIMUHHC K. DTO COOTBCTCT-
BHC MOKA3LIBACT, UTO M3MCHCHUC KOPPHUMCHTA CTOKA ObL10 OAHOI W3 [IABHBIX
MPUUYUH W3MCHCHHsI BCIHUHHbI CTOKAQ BOAbL TMIPOJOTHUCCKOrQ H pPYCIOBOIQ
pekuMa pek. CTCOCHL W3MCHCHMSI PasMCPOB Pek OblIa HAMOOJBILCH HA 3amaic
Pycckoli paBHHHbBL, £AC BALTANCKUI JICTHHKOBBIM LHUT HAMOOJICC 1AJICKO BbLIBH-
FaJICs1 HA KOT H, COOTBCTCTBCHHO, PABIHUHSI MCKAY COBPCMCHHbIMH H O3 AHCBA -
AAUCKHMH YCIOBHIMH (POPMHPOBAHUSI PCUHDBIX PYCCI ObLUTH MAKCHMAIbHbI,
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H.A AICKCCCBCKMI

HHIHKAITHOHHBIE METOAB THAPOMOP®OJIOTHYECKHX
HCCIEJOBAHUH"

B ruapoJoruu co3iaHo 00bIIOC KOMHUCCTBO MCTOAOB, MO3BOJISIOLUNX
TIOJIVUMTL HCOOXOAMMBIC XAPAKTCPHCTHKH CTOkA pcK. K MX uMMC/IY OTHOCSTCH H
HHAHKALHOHHBIC MCTObI, OCHOBAHHBIC HA VUCTC 3aBHCHMOCTCH MCiIy MokKasa-
TCJISIMH CTPYKTYPbL PCUHOH CCTH M XAPAKTCPHLIMH PACXOAAMU BObl. B mpakTuke
THAPOIOCHUCCKUN PACUCTOB 3TH MCTObI PCIKO HAXOIMT MPUMCHCHHUC, MOCKO.Tb-
Ky CYMTACTCH, UTO OHH ODCCICUHBAKIT MCHBLUYIO CTCIICHb TOWHOCTH TIO CPABHC-
HHIO C ADYTHMH, TPATHLHOHHBIMH CIIOCODAMH PACUCTA HCKOMBIN XAPAKTCPHCTHK.
B pesynbraTe 3Ta 0041aCTh THAPOIOTHH MPAKTHUCCKH HC PA3BHBACTCH. UTO B VC-
JOBHAX COKPALUCHHA THIPOJOTHUCCKUX NMOCTOB OKA3BIBACT CYLUCCTBCHHOC BO3-
JCHCTBHC HA MOTCHUHAMBbHBIC BO3MOMCHOCTH DCLUCHHS Pa3HOODDPA3HbIX MPHKIAI-
HBIX 33Jav.

HMCTOpHYCCKH HHINKALHOHHBIC NMOJANOABI HAYANH Pa3BHBATLCs B PAMKAN
rcomoponorun. KraccuucckuMH paboTamMH B 3TOH 00MACTH SIBISIFOTCS HCCICA0-
Banus P. Xoprowa. P. Wpuse. A. Lafinerrcpa. B wawc#H crpanc pa3padoTka H
HCTO.Tb30BAHHC HHIHKALHMOHHBIX MCTOIOB CBs3aHO ¢ padoTamH kax rcomopdo-
JOroB, Tak H ruapo.ioros: H.A. Paxanuubina. B.T1. ®unocodora. U.H. lapumana,
IOT. CumonoBa, B. M. Kpy:xamaa, M.C. Kapacesa. JIM. Koperraoro, P.A. He-
HXOBCKOro E.A. YepHsIx u ap. Jmq me1eH rapo.10THYECKHX paCteTOB HAHOO-
Je¢ LCHHBIMH ABILIOTCS pesyabTaTH HCCIca0BaHuH H.A Pxxanmuema. P.A. He-
saxoscroro. M H. INpumana, E.A. UepHBIX H HX noc1e10Bate.1eH. B HacTogmee
BpeMs MOSABHIHCH NPEANIOCHITKH T KPHTHUSCKOTO AHAJM3A 3THN pe3yIbTATOB,
0000ICHAA HOBBIX JAHHBIN. OOBCIHHCHIL PA3HBIN HATIPABJICHHI B LCILIN PA3BH-
THS HHIMKAUHOHHOH THIPOTIOTHH.

IleHTpa1pHOE MECTO B PA3BHTHH HHTUKALHOHHBIX METOJOB 3dHHMAIOT
BOIPOCH ONpPENC.ICHIA NMOPAAKA PeK B NPOH3BOJBHOM CTBOPE PEeHHOH ceTH. B
SABHCHMOCTH OT BHIODAHHOM CXCMBI KOTHPOBKH IMOTOKOB. OOPA3YIOIUHX ITY CETh,
H3MCHACTCA A0CONFOTHAS BENMYHHA MOPATKA H, CICIOBATCIBHO, 3ATPYIHACTCA
CO3IAHNUE €IHMHOH CHCTEMBI Y4ETA H3MCHUHBOCTH XAPAKTEPHCTHK BIOMb Ppek KOH-
KPCTHBIX TCPPUTOPHIL. DTO 0aHA M3 HAMDOICC CHOMHBLINX MpoO.IcM 000OILCHMS
JAHHBIX, TOIYUCHHBIX PA3HBIMH HCCICIOBATCIAMH, HCTIO/Ib30BAHMA TIPCANOKCH-
HBIX HMH MCTOIMUCCKMX NMOIX0IOB ATt ¥YUCTA MPOCTPAHCTBCHHOH M3MCHUHBOCTH
XAPAKTCPHBIX PACXOI0B BOAbL, OMPCACICHHS MHAPOrpaHHUCCKUX XAPAKTCPHCTHK
TIO JJIMHC PCUHBIX CHCTCM, OLCHKH 3HAUMMOCTH MacwtaOHbIX 3@dcekToB. [loa
MacWTaOHbIM 3DQCKTOM MOHHMAKOTCS 3dKOHOMCPHOCTH H3MCHCHMA KOMILICKCA
THAPONOLHYCCKHN, FCOMOPQOIOrHUCCKHX M HHBIX NAPAKTCPHCTHK BC/CACTBHC
YBCJIHUCHHS pazMcpa (nopsaka) pek. [Tops1ok pckH (HIH Cro 3KBHBAICHTBI) Bbl-
CTYNAIOT B KAUCCTBC CBOCOOPA3HbIN rcorpad)o-ruapoJorHuCCKHX KPHTCPHCB 1O-

" Heeeosatust BhINoIHeHb) IPH GHHaHCoBOR Ho;Gepdke DITL Y Hppeperterhl Pocenn — diyi;la-
MeNTAILELIE HeCJ e oBaHs ™ (1poekT 8.6.2)
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A00HS pa3HOOOPASHEIX IIPOLECCCOB B 3PO3HOHHO-PYCIOBHIX CHCTEMAX. B cOOTRET-
CTBUH C HHMH MOMHO 00001aTh HHQOPMALHIO, KOTOpasd OT(QHILTPOBAHA NO
IPH3HAKY WACHTHUHOCTH Pa3MCPa BOHOIO MOTOKA, MICLAIH peuHOro dacceitHa
U T.M. UCKIOUCHHE H3 pacCMOTPCHHs (JAKTOpa paszMcpa CIOCOOHO CYIUCCTBCH-
HbIM 00pa30M BAHSATH HA BbIBO,IbI, BLITCKAFOLLHC H3 dHAIH3A TCHCTHUCCKH PA3HO-
POAHOK MHQOPMALIMH, NOCKOIbKY MACIUTAGHLIH YPPCKT Bbi3bIBACT HCJIHHCHHOC
H3MCHCHHC MCCICAYCMbIN XAPAKTCPHCTHK HA YUACTKAN BNAACHHS! MPUTOKOB HJH
PACCPCIOTOUCHUS CTOKA NO PYKABAM PYCI0BbIX H ACAbTOBbIN PA3BCTBICHHH,

AHaMH3 CyLICCTBYIOUMN CNOCOO0B OMPCACICHHA NOPsAKa PCKH B NPO-
H3BOJILHOM CTBOPC PYCIOBOH CCTH MOKA3al. UTO TPAAMUMOHHO HCMO.1b3YCMast
CXCM2 OTIPCIC/ICHHA MOPSAKOB PCK OT INIABHOH PCKH K MPHUTOKAM y100HA JIMLIb
AT YNOPAZOYMBAHUS THAPOrpa)HucCcKod WH(OPMAUMH B CHCLUHANBHBIX CIpa-
BOUHBIX MaTtcpuaiax. OWa NTHLICHA (PU3HUCCKOrO COACP/KAHHS. TOCKOJBKY HC
YUHTBIBACT MacLITAOHbIH 3P(PCKT B W3MCHCHHH THAPOIOTHUCCKHX M IPYTHX Xa-
pakTcpucTHK. B cooreercTeuH ¢ Helt dywai. Jducerp, ducnp. Jdoun u Bosara —
PCKH OJHOTO MOPSAIKA, XOTS OHH CH.JIbHO OTJHYAFOTCS MO CBOHM rHAporpaduyc-
CKHM H THIPOJIONHUYCCKHM XaPaKTCPHCTHKAM. [103TOMY IS MHIPOJIOrHUCCKHX
pacucTOB J0O.T’KHA MPHMCHATBCH TAKas CXCMA HCUHCJICHHSI MOPSLIKOB. KOTOPas Obl
YUHTBIBAMA H3MCHCHHC (B JAHHOM C.IVYAC VBCIHUCHHC) MOPsIKA PCKH BIOJb
PCUHOH CCTH BCJICACTBHC OOKOBOH MPHTOUHOCTH. BricpBbic moaoOHas cxcMa Obi-
aa npeaioxcHa P.Xopronou (1948). B cOOTBCTCTBHH C HCH PCKaMH NMCPBOro no-
PAIKA CUHTAIOTCS BOAOTOKH, HC HMCIOMME NMPHTOKOB. CIMIHHME ABYX PEK NEPBO-
I0 NMOPSAKa O3HAYAET BOJHHKHOBCHHE PEKH BTOPOTO MOpAaxa. B JampHeHmieMm
HMOPAAOK peK N H3MEHACTCSA Ha CAWHMITY THIIb B CTY4de CMSAHUA OJTHOMOPSIKO-
BEIX BOAOTOKOB. T.¢. B COOTBSTCTBHH C ¥ PABHCHHCM

Ny JeS 1, 1)

Iae § — YHCJO PeK MEPBOrO MOPAAKA. Ny — HATYPAIbHEIE UMCIA. NPHYCM HHACKC
npH N 0003HAYMACT ABTOPCKYIO IPHHAIICKHOCTh METOTHKH (' — XopToH, @ —
®unocodon. ' — Crpanep, [llp — Illpuse u 1.3.). Takag CHECTEMA HCUKC/ICHHA
MOPSAAKOB HAZBIBACTCA AMNOTOMHYUCCKOH, B memoM ¢e MOKHO CUHTATH Y IAIHOH,
MOCKOJIBKY OHA IPHBOIMUT B COOTBSTCTBHE IVCTOTY PAC'UICHCHMS PEYHBIN Oac-
CCHHOB MAIbIMH BOJOTOKAMH H pasMep INaBHOH BOIHOH aprepmu. P. Xopron
CHHTAI BO3MOKHBIM HCHOIb30BATH CBOIO CXEMY JIHIIb UL IPHTOKOB IJIABHOH
PCKHU, ONPCACACHUS CC NOPSIAKA B HHKHCH “acTH pCUHOi cUCTCMbL. 10,1y UCHHBLH
TAKUM 00pa30M NOPSIOK OH PACMPOCTPAHSI HA BCK AJMITY FIABIOH PCKH, 4TO
BbI3bIBAIO OMPABIAHNYK) KPHTHKY OMNMOHCHTOB, YKAa3blBABLUMX Ha HCOOXOAM-
MOCTb HCNIOJIb30BANMSL OOLWMN MPUHUHIOB KOAMPOBKH, CIPABCIMBLIN KAK st
NMPUTOKOB, TaKk U Pa31HUHLIX YUACTKOB I[IABHOM apTcpuu cToka. B paborax
P.Crpancpa u B.Tl. ®unocodosa 10ka3aHO, UTO HCNOJb30BAHHC YpaBHCHUSL (1)
ONPABIAHO 18t BCCX 3BCHLCB PCUHOM CCTH. M3MCHCIUC mopsiika MIaBHOH PCkH
BAOJb PpYCI0BOH ccTH (TPM  MCMOAL30BAHHHM pckoMcHAaauui  Crpancpa-
DunocodoBa) XapaKTCPH3Y K0T 3MAUCHUS N ..

Jlony lwenuce, YTo NOpsLI0K PCKH M3MCHSCTCS JIHIUL TIPH CIMAHHHU OMHA-
KOBBIX TO Pa3MCpy BOJOTOKOB SIBICTCH JOCTATOUHO rpyObIM, MOCKOILKY H
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MEHBOIHE N0 PaA3MEpPY (BOJOHOCHOCTH) NPHTOKH OKASHIBAKOT CYINECTBEHHOC
BJIMSIHHC HA NAPAKTCPUCTHKH CTOKA [JIABHOM PCKH. YUCT 3TOro BAMsAHHA Tpcoo-
BaJl HCMOJbL30BAHHS MHBIN MOAXOA0B K OMPCACIACHUIO MOpsaakoB pek. CucteMa
Crpancpa-®unocodoBa B 3TOM cMbICIC HC OPUOABIACT BO3MOMKHOCTCH, no-
CKO.1bKY COXPAHICT HCAOCTATKH, CBOMCTBCHHbLIC AUNOTOMMUCCKOIH CNCMC HCUHUC-
JCHH3I MOPSLAKOB PCk, NPCAN0KCHHOH P, X0opTOHOM,

Jlnst onpcacICHH s OCPCAHCHHBIX XapaKTCPHCTHK IIOTOKA H pyc.1a 6oce
vA0OHbIMH BIBHOTCs npcA10kcHust P, [lpuse, UX CyTh COCTOUT B TOM, YTO MO-
PATOK PCKH HUAKC ¥:3.1 CHSHMS ABY X TOTOKOB MPUHHMACTCS! PABHBIM CYMMC
TOPSLAKOB (72; | #15) CIHBAOLLUXCS PCK

.'\"]”p =n;t A

Orcrona NCrko MoKasark. YTO HA MPOH3BOJIBHOM YHACTKC BOJAOTOKA 3HA-
YCHHC Nyp, OKA3BIBACTCSA PABHBIM HHCIY PCK. 0OPA3YIOLINX PYCNOBY O CCTh. Eciu
B KAQYCCTBC TAKHX PCK MPHHHMMATh BOJOTOKH MCPBOrO MOPsiaka (HAmpHMCP. C
ATHHOR < 10 kM), 06LUCC MHCIO KOTOPBIX COCTABIACT .S, TO Ay, = S AN NPOM3-
BOJIBHOIC CTBOpA pckH. Bnnskuit moaxoa npennaran u A. llakiacrrep. Jdns orpa-
HHUCHHS BC.THYHHBI NOPIAKA PCK OH PCKOMCHI0BAT HCNO.1b30BaTh Npcodpa3oBa-
HHC

Ny = lgSidg2 + 1.

B stoMm cayuac 3HaucHHsA Ny, — paudoHaIbHBIC umucna. E.A. UcpHbIxX
(1971) B kauccTBC S MPHHHAMACT YUCIO0 PcK Sy ATuHOH 10-15 kM. Benuuuna Ny
AT TPOH3BOIBHOTO CTBOPA DEYHOM CETH HAXOJHTCA C YYSTOM HEDABCHCTBA
(AaekceeBckui, [Natikosmy, 1987)

2 Sy <2"— 1. )

rA¢ I — DApaMeTp HTepaumud, paBHEI 1. 2. ... M. Ecad BeIIC JAaHHOTO CTBOpA
PEKH CYLIECTBYET .S BOAOTOKOB AMHHOM 10-15 KM H BeNHYHHA N MOA00pAHA TAK,
YTO BBIIOTHACTCS HEPABSHCTBO (2). T0 Ny = 1. Hamprame B acCeiiHe peKH HEKO-
TOPOro KOIMYECTBA IMyHKTOB HAOTFOICHHH MO3BOJICT ONPEACIHTD MU KAKIOTO
U3 HHX BSMHUHHY N, S. H 000CHOBaTH 3aBHCHMOCTH N = f7S). Hammame Taxoi
CBA3H (IIPH 34JAHHBIX 3HAYCHHAX S; 114 NPOH3BOJBHBIX CTBOPOB IO AIHHE pPed-
HOH CHCTEMBI) MO3BOACT YCTAHOBHTD JAPOOHEIE SHAYCHHA N COOTBETCTBYIOMIHC
PEATBHOMY H3MEHCHHIO THAPONOTHICCKAY XAPAKTCPHCTHE.

CYIIECTBYIOT H IPYTHE CIIOCOOBI YYETA COOTBETCTBCHHOIO H3MCHCHHA
CAOKMNOCTH CTPOCHHSI PYCIOBOMH CCTH U XAPAKTCPHCTHK CTOKA. K MX uMCyY OTHO-
csires paspaborkn MH. Mapumana, B A. Kasanckoro,. J1.M. Kopsitnoro, B koro-
PbIX HCTOAbL3YCTCSL TCOpHsl rpad)oB Anmsi ONpCACHACHMS CTPYKTYPHOM MCpbt ©ac-
ccitma m(71), 3ta Mcpa, MO CYILCCTBY, NMO3BOJICT YUCCTb BJAMSMHHC Ma.bIX BOJO-
TOKOB, 0Opa3yIOLLMX BCPXMUC 3BCHb: OO0JICC KPYMHLIX PCK, H BOJOTOKOB, MCINO-
CPCACTBCHNO BAAJAOLUMN B OTH PCKU. B PCiyJbTaTe ¥IacTest J0CTHYL JyULICTO
COOTBCTCTBHSI MCH1Y “MHC/IOM pck 1-ro mopsiaka B yacTH Gaccelinma, pactonoKeH-
HOH BBbILIC PACUCTHONQ CTBOPA, H XAPAKTCPHCTHKAMH CTOKA.

YucT 310ro 00CTOSTCILCTBA ABIACTCS BAYKHBIM HC TOJAbLKO MPH PCLUCHHH
THAPONOTHYCCKHN 3334, OH NPHHUUITHAIBHO BAXKCH U1 BbIICHCHHS reoMopdo-
JOTHYCCKUX (DYHKLMH MAIbIX PCK B PA3IMUHBIX 3BCHBIX PCUMON CCTH. DTOT ac-
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MEKT HAIEI J0DKHOC OTPAKCHHE B TeOMOP(POIOTHYECKHX HCCIEI0BAHMAX
(A.N.Wuk, KO.I'. Cumouos, T.HO. CumvonoBa, A.H. Knuurux, B.U. Kpyakaiun).
OAHAKO B PaMKAX UHAHKAUMOHHOH MMAPOJIOTHH MOKA OTCYTCTBYIOT PC3YJLTATSL,
MO3BOISLIOLIHC  VOCAMTCALHO ONAPAKTCPH30BATh POJb PA3IHUHBIX IICMCHTOB
CTP¥KTYPbl PYCAOBOH CCTH B TPAHC(IOPMALMH PCUHONO CTOKA. MCKIFOMCHHE CO-
CTAB.ISOT HcC1CI0BaHMst H. A Pxanuubina (1983).

Hanuuue Gonbluoro YMcna NpcaIoKCHUN NO CnocodaM 3aJaHust OAHOMO
W3 OCHOBHbBIX FHAPOrpa)MUCCKHX KPHTCPHCB NOA0OMS — NOPsLika PCKH — NOPOHK-
JACT MHCHUC, YTO 0a30BbIC MOJIOKCHHUSI, JICHALLMC B OCHOBC PasIHUHbIX MCTOIO0B,
IPHHLMNHAILHO PadiHyHbl. OHO COMMACOBBLIBANOCH, MO-BHAHMOMY, C IPCACTAB-
JCHHSIMH Pa3pabOTUHKOB CXCM KOIHPOBAHMS 3ICMCHTOB PYCJIOBOH ccTH. B pe-
3¥/IbTATC OKA3AT0Ch. UTO 3AKOHOMCPHOCTH, ¥CTAHOBICHHBIC C HCMOJIb30BAHHCM
TCX H.JIH HHbIX CNOCOOOB 3aJaHHs MOPsIKA PCK, HC 00Pa3yHOT LICIOCTHOH TCOPHH
CTPYKTYPHOH OpraHu3au{u BOJOCOOPHbBIN TCPPHTOPUH H TPAHC(OPMALHH IIOTO-
KOB BCLLUCCTBA H JHCPIMH MO IIHHC PCHHBIX cHCTeM. [1pH HATHYHM TakOH TCOPHH
TOSIBUIIMCH ObI PCa/IbHbIC MPCAMOCLIKH sl PCILCHHS IWHPOKOro Knacca (PH3HKO-
rcorpapuucCKUX (B T.4. I'HAPOIOTHUCCKUX) 331a4. B uacTHOCTH, OHAa morna Obl
CTaTb OCHOBOH INSi KOJHUCCTBCHHOH OLUCHKH B3aMMOCBS3CH MCKIY INPHPOIO-
MOJIb30BAHHCM HA BOJ0COOpaX, TPAHC(OPMALHCH CCTCCTBCHHBIX NMOTOKOB BCILC-
CTBA W JHCPIHH B X NPCICNAX H MO ITHHC PCK, H3MCHCHHCM 00bCMA H KauCCTBa
BOJHBIX pccypcoB. OMHPAsCh HA HCC MOXHO Pa3padaTbiBaTh IKCNICPTHBIC OLCHKH
MOCNEACTBHH H3MCHCHHS BHAA H MACIITA0A AHTPOIIOTCHHBIX HATPY 30K HA IPH-
POAHBIC TAHAMA(TEL H PSKOMEHAAHH 10 ONTHMH3ALMH B3AHMOICHCTBHIL B CHC-
TEME 0OMMECTBO — IPHPOAHAS Cpeaa.

MeToasl HHIHKADHOHHOH THAPOIOTHH ABILIOTCA (PAKTHYCCKH CIMHCT-
BCHHBIMH IIPH NPOBEICHHH T'HAPOIOTHYCCKHX PACUCTOB I HCH3YUYCHHBIX BOI-
HBIX 0OBEKTOB, OCOOCHHO pACIIONOKEHHBIX B CEBEPHBIX H BOCTOUHEIX PETHOHAX
cTpasbl. CymMECTBYHOIIHE KAPTOTpaPHUCCKHE OOOOIIECHHA PaCIpSACICHAH BAK-
HCHIIHX THAPOJIOTHYECKHX XAPAKTEPHCTHK B 3TOM CIy4ae HC HMEHT OCODBIX
NMPSHMYILICCTB MEPE] HCHOAB30BAHHECM JBHCHMOCTEH MEIKIY ITHMH XAPAKTEPH-
CTHKAMHE H NOPAIKAMH peK. 0OOCHOBAHHBIX N0 MATCPHAIAM HAOMIOICHHIT Ha Cy-
ICCTBYOMICH CeTH MOHMTOpHHTA. Hanpryep. 3aBHCHMOCTH ME&KTy N H O, rae
(), — XApAKTEPHBIH pACX0] BOIBL 111 YCIOBHH HIDKHETO TCUCHHS STHBI JA.1H BO3-
MOMKHOCTb OLCTHTh OCPCIHCHHBIC XAPAKTCPHUCTHKM CTOKA BOAbl p.Omonoit. Ha
MX OCHOBC ¥,a10Ch MOJIYUYHTb FHAPOJOTHUCCKHC AAHHBIC 418 BCCX HCH3YUCHHbIX
BOJOTOKOB, OOpA3yIOIMX PYCAOBYKO cCTh OacccliHa 3TOH pckH. C yucTOM HX
Obl1a JAHA OLCHKA CCTCCTBCHHOH MPOCTPAHCTBCHHOM H3MCHUHBOCTH MYTHOCTH
PCUHbBIX BO U BbISIBJACHA CC AHTPOTOICHHAN COCTABJISIKOILAS, CBA3AHHAS C IIPOH3-
BO/JCTBOM TFODHbIX PA0OT B A0.IMHHO-PYCIOBbIX KOMILICKCAX MAJbIX MPHTOKOB
Omoa0st (AackceeBekuit, Cuaopuyk, 1992), AHANOMHUHBIC MOANXOAbl OKA3AIUCH
JOCTATOUHO MPOAYKTHBHBIMH MPH FHAPOJOTHHCCKOH XaPAKTCPHCTHKC HCH3YUCH-
HBIX PCK MO.1yocTpoBa Sman.

McToa, OCHOBAHHBIH HA HCNOJIL30BAHHH TMOPSIAKOB PCK B KA4CCTBC
TJIABHOTO MPCAMKTOPA B 3ABUCHMOCTIX 1151 OLCHKH (J;, OGHAPYXHBACT BbICOKYIO
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HPERTHBHOCTE NPH pa3pabOTKE BOIONOMHCTBEHHBIX OANAHCOB H YUICTS H3MCH-
YUBOCTH BOAHBIX PCCYPCOB HIKC M BBILIC ¥310B CAHAHUS PCK. DTOT MCTOA MO-
3BO.IACT YUHTbIBATb HCOAHOBHAYHOCTD 3BHCHMOCTH MCKAY (J; M ONPCACISIOLLH-
MH (DaKTOPaMH B Pa3IHUHBIX 3BCHbAX PcUHOH ccTH. Hampuyep, no anuue p.Oku
(AackcceBCKHI H Ap., 1998) OHa MPOSABIICTCH B PC3KOM H3MCHCHHH KPHBH3HbI
rpaMKa CBSI3H MCHKAY NCPCMCHHbIMH B 00JACTH Masbix H Ooablux pek. [pu
1<N g < 13 HOpMA CTOKA

OulNg) = QulNig- 1) — 8910 *- § 072 . 3

rac (0o — cpcaAHMI MHOTOJICTHHH pacxoa Boabl. Jlnst kpynHbIX pek (N 2 13) no-
KA3aTCIb CTCACHU NPH N7 BO3PACTACT 10 0.6. Ero W3MCHCHHC CBSI3aHO HC TOJILKO
C OCODCHHOCTSIMH HAPACTAHMS NJOWAIM BOI0COOPd, HO H C MOJHOTOH yucTa
JPCHHPOBAHHS HOI3CMHBIX BOJOHOCHBIX FOPH30HTOB. [103TOMY HOpPMY CTOKA B
TIPOHM3BO.TbHOM CTBOPC (Jn(AN) LCNCCOO0pasHO MPCICTABIATL B BUAC ABYX COCTaB-
JAOLUHN: YUTCHHOH 4acTH cToka O, (V). koTopast aBaicTcs (yHkuucH Ny B
COOTBCTCTBHH C YPaBHCHHCM (3). H HCYUTCHHOH 4acTH ctoka (0, (V). CBA3AHHOH
C HCNOCPCACTBCHHOH Pasrpy3KOH B PCKH MOPH30HTOB MMOA3CMHbBIX BO.

Q“(N) = Qny(-'\j') + Qrm (V). #)
Bemnauny Q. (N) MOMHO OLUCHHTDL O hopmyic:
Quu(fv) =23 ]01 .‘\/M]’:‘. 5)

B pesvnbrare okazanocs, 4to pycioBoi 0agaHc p.OKH XapakTCPH3VCTCS
TIOCTCIICHHBIM VBCJIMMCHHCM HCMOCPCACTBCHHO (Jo(A) OT BCPXHHX K HHIKHHM
3BCHBSIM PCUHOH ccTH. B verbe Oku 3HaucHHE (g Jocturact 1310 wv'/c. B 78 kM
oT ycThst OKM HAXOAHTCS THAPONOTHICCKHEH mocT ([ opOaToB), JAHHBIE TIO KOTO-
POMY HE HCIONB30BATHCH L1 O0OCHOBAHHA 3aBHCHMOCTH (3). Hopya ¢TOKa BO-
as1 v T.Topbatos 3a mepmoa Goiee 735 ner pasHa 1200 ar'/c. TaxuM oOpasoM,
TOYHOCTH PACYETOB HA OCHOBE MHIMKALHOHHBIX METOIOB BIIOJIHE YI0BJICTBODH-
TENBHA. MOCKONBKY OTHOCHTE.1bHAA OMMHOKA pacyeTa COCTABIACT ¥,2%.

Ob6beM BOmHBIX pecypcoB p.Oku HiMeHAeTCA OT 0.1 (BRIIE VCTBA
p.Opmmka) 70 41.3 & (HmKe yoTba p.KiaibMer). OH CRAMKOOOPA3HO YBETHYH-
BACTCS HICKE OCHOBHBIX NPHTOKOB PEKH B COOTBETCTBHH C HX PACIO.10KCHHEM B
NpeaCaax peIHOH CHCTEMBI. [1peoOnaTaromad 3011 BOAHBIX pecypcoB Ok (op-
MHpPYETCS Ha BogocOopax pek 1 mopgara (67.3%). CTOK Ma1BIX BOJOTOKOB Yac-
THYHO MOCTYIAET B PYCJA pek MMHOH 15-33 kv (62,9%). Bonee 1/3 mx ¢TOKA HE
YYACTBYET B KACKIA000PAHOM HAPACTAHHH BOJHOTO CTOKA, MOCKONBKY COpPACHI-
BACTCsL HCMOCPCACTBCHHO B pycJa 00JICC KPY ITHBIX PCK.

Hanuuue 10cTATOMHO TCCHBIX 3aBHCHMOCTCH MCH#AY HOPMOH cToKa (O M
NOPSLIKAMH PCK MO3BOJLACT NPCANOIOAKMTb, YTO CYLUCCTBYIOT AHAJIOTHYHBLIC NO
CTP¥KTYPC CBS3M MCHKIY A M IPYTHMU OCPCIHCHHBIMU MHIPOJIOTMUMCCKHMM Xa-
PAKTCPUCTHKAMH (CPCAHMC H3 MAKCHMAIbHBIX M MHHMMAJbHBIX FOJOBBIX PACXO-
JOB BOAbl, HOPMa CTOKA BJICKOMBIX M B3BCIUCHHbIX HAHOCOB M T.M.). COBOKYN-
HOCTb TAKHX KOPPCILHOHHBIX CBA3CH MOYMKCT PACCMATPHUBATBCH B KAUCCTBC MC-
TOAMHCCKOPO anmapaTa Al aHaiM3a OCOOCHHOCTCH TpaHC(opMalH NOTOKOB
BCIUCCTBA U HCPrHM B NPCACIAN PCUHBINX CHCTCM, Ha cro oCHOBC yaactest, B ya-
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CTHOCTH, JATh XAPAKTEPHCTHUKY IPOI0.IBHON W3MEHYMBOCTH CTOKA B3BEIICHHBIX
H BICKOMbIX HAHOCOB. Takas BO3MOKHOCTb C.ICAYCT H3 MCTOIHKH PACHCTa CTOKA
BJICKOMBIN HAHOCOB MO mapaMcTpaM rpsid (AackceeBekui, 1998). B Heil yutcHo,
YTO TUHAMMUCCKUC H FCOMCTPHUCCKHC XAPAKTCPHCTHKM IPsil PA3HBIN THIOB SIB-
asrores Qv HkuucH nopsaka pek. CAcI0BATCIBHO, YBCIHUCHUC HX BOJOHOCHOCTH
BCJICACTBHC OOKOBOH MPHTOYHOCTH CONPOBOIKIACTCA 3aKOHOMCPHbIM HAPACTAHU-
CM CTOKA BJCKOMOLO MarcpHala. OIHOBPCMCHHO YBC/IMUMMBACTCS H CTOK B3BC-
LICHHBIX HAHOCOB, MOCKO.bKY (AQKC MPH NMOCTOSHHOH MYTHOCTH) OH HBIACTCS
CTCNCHHOH (yHKLMCH cTOka BOAbl. COBPCMCHHbLIM CTOk HaHOcOB OOM, Hanpu-
MCP, BO3PACTACT OT 2.5 MJIH 1/rod (HMikC CaustHusl Buu u Katyvuu) 10 4.4 mun
T/rox Bbimic HOBOCHOMPCKOrO BOAONPAHHIHILA. 3TOT MPOLCCC CONPAHSCTCS 10
BCPIUHHBI YCTBCBOH 00.1aCTH PCKH. [IC CYMMAPHBIA CTOK PCUHBIN HAHOCOB 10C-
TUract 24,4 MaH 1/roa (H3 HHX 0K0J10 43% MPHXOIUTCSI HA CTOK BICKOMBIX HAHO-
coB). MCKIIIOUCHHE COCTABIACT JIHIUb YHACTOK pycia Huxke HosocHOupekoii 'IC
BCJICICTBHC AKKYMY . TSILIHH BJICKOMBIX W OO.IbLICH YACTH B3BCILCHHBIX HAHOCOB d
BogOXpaHHsHILC. OH HMCCT OrPaHHUCHHYIO AIHHY (A1absw u ap.. 1992). no-
CKO.TbKY MACCOOOMCH MCH(IY TOTOKOM H PCUHBIMH OTJIOKCHHAMH. DOKOBBIC NpH-
TOKH J0CTATOYHO ObICTPO BOCCTAHAB.IMBAKT TCHICHLIHIO K MPOIO.TbHOMY VBC.IH-
YCHHEO CTOKA HAHOCOB.

McTOab1 HHIHKALHOHHOH MHIPOIOTHH CO3IAKT XOPOILHC NPCANOCHLTKH
.18 TIPOBCACHHS PAa3HOOOPA3HBIX HMHTALHOHHBIN PAacucToB. B HX OCHOBC JICHKHT
HIed YUeTd MACHITAOHBIX HPPEKTOB H3MEHCHHA HAPO.IOTHYECKHX XAPAKTEpH-
CTHK, BO3HHKAFOIIMX KAK C1EACTBHES H3MCHCHHA MOPANKA PEK. AHAIM} H3MCHYH-
BOCTH KOMD()HLIHECHTOB TPAHC(HOPMALIIH XAPAKTEPHEIX PACX0J0B BOAbI (OHyp-
Kauwd, o P Xoprory,1948),

Ko= 04N + UAQuN) ©)

MOKA3BIBACT, HAIPHMEP. UTO MX BETHYHHA ABIACTCA (DY HKUMEH 30HATBHBIX YCJI0-
BHH (opmEpoBanns cToKa. Haubonpmme W3MECHECHHA BA0.1b PYCIOBOH CETH HC-
MBITHIBAET MHHHMAIBHBIH CTOK. ECIH NMpOTOMBHOE YBEIHYECHHE MAKCHMATBHBIX
pacxoa0B B OacceiiHe BRMErabl XapakTepHiveT sHaueHHe kod(ipuumenta K =
1.8, HopmbI cTOKA — K) = 2.0. TO 214 M3MEHCHHA CPEAHAX H'3 MHHHMATIBHBIX PAC-
x040B Bogpl — K = 2,1. B facceiine [Iewops! COOTBETCTBYIOIIME 3HAYCHHA K
paBubl 1,93, 2,03 u 2.01. Fxuee (Sacceiimbl Oxn u Y(pb) HAOOPBI 3HAYCHHIL
k02(pPHULHCHTOB K, BLIFIAAANT cacayviowny obpasom: 1,72, 2,08, 237 u 1,93,
2,20, 3,32. B crenHolt vacTu Gaccciba JIoHa COOTBCTCTBY HOLWUMC 3HAUCHHS K
pasHbl 1,73, 2.53 1 3,60. COnOCTABACHUC 3HAUCHHU Ky AJ151 PCK, HANOALUHNCH B
PA3MHUHBIX MPHPOHBIX YCIOBHSIX, JOCTATOUHO ACHO YKA3bIBACT HA 30HA.1bHOCTh
nposiBACHUsL MacTabHoro 3ddcekTa. MacuradHbic 3()()CKTbI H3MCHCHHS DY CHX
COCTABBSIKOLUMX PCYHOIO CTOKA M3YMCHBI B MCHBIUCH CTCICHH. /18 OTACIbHbBIX
PCK H3BCCTHbI 3HAUCHUS KO3(DQHUHCHTOB TpaHC)OPMAUUK PACXOIOB B3BCLICH-
HbIX (KRp) M BICKoMbIX (K;) HaHocoB. Hampuwvcp, a1 Bbrucrawt Kz=2.20,
K5=1,40. Tlo anuuc OKH YBCIHUCHHC PACXOIA PCUHBIX HAHOCOB XapPaKTCPH3Y 0T
sHaucHHs K = 1,80 u K; = 1,40, B dacceiine Kamb — 2,10 1 1,00, B accocTenHOM
H cTCnHO# uacTsx Gaccehida Jlona — K = 2,00, Kp = 2,40,
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Y4eT MaCIITalHBIX 3(D(EKTOB H3MEHEHHA CTOKA MOJKET HMETh BAKHOC
SHAMCHHC HC TO/IbKO 115 ¥UACTKOB PCUHOM CCTH C MPCOOMaTaHHCM NPOLCCCOB
KOHBCPrCHLUHU BOJHbIX MOTOKOB. HC MCHBLICC 3HAUCHHC OH MOKCT HMCTb A1
BbISBICHHI NOJ0OHA MPOLCCCOB PACCPCIOTOUCHHA (AMBCPICHUMH) CTOKA B Py-
CJAOBLIX U JACILTOBBIX PA3BCTBICHMAN (AackcceBckuit, Cokonosa, 1999). [das
9TO# LCAM AOCTATOUHO BOCMO.1b30BATLCS AHAIOTHCH B OTHOLUCHHH CBA3H MCHKAY
TIOPSLIKAMH KOHBCPLUPY FOLUMX M AMBCPTLHPY FOLMX NOTOKOB H HX BOAOHOCHOCTBIO
(o, MOCKOAbKY NPH  (Jo=COHSl JOTHYHO OKHMAATb NOA0OHMS IHAPO.1Oro-
MOP(OJOrHHYCCKHX MPOLCCCOB B PCKAX H B PYKABAX PYC/OBLIX DABBCTBIACHHH.
OHa 03HAYACT, YTO BOSHUKAMOLMC MPH CIHSAHHH (ACJACHHM) BOAHBIN MOTOKOB
JICMCHTBI PCYHOH CCTH MMCHOT OJHHAKOBbIH Pa3MCP. CCIM OHH HC OTJIHHMAKOTCA
0 BOAOHOCHOCTH. [IpH TakoM 1M0aX01C NOPAIOK JO0ro pykasa pyclioBOI0 HIH
AC/bLTOBOTO Pa3BCTBACHHS PCKH ABIACTCH JTHUIb (DYHKUMCH CPCIHCIO MHOIOJCT-
HCrO pacxoia 3Toro pykasa. ITopsiok pykaBa B 3TOM CAYYaC ¥CTAHABAWBACTCH
TI0 PCTHOHANIBHOH WM MHTPA30HATbHOH 3aBMCHMOCTH N = f{()() W W3BCCTHOMY
3HAUCHHKO Cr0 BOJOHOCHOCTH (J;. OmpcacicHHbIC TAKWM 00pa3oM 3HAUCHHA N,
ABIAIOTCS "yCIOBHBIMH" MOPSLIKAMH V. TOCKO/BKY MPH HX PACUCTC HC YUHTbIBA-
crest Oazosas wacsa P. XoproHa: nopsaok pek - 310 (byHKLHS YHCIA BOJOTOKOB.
00pa3syOILHX PCUHY O CCTb. Bec ApyrHC HHAMKATHBHBIC KAUCCTBA B PABHOH MCpC
npucyiH N, u V. Ecau 3HaUCHHC A XapaKTCPH3YCT NMOAOOMC YCIOBHH KOHLCH-
TPAUHH (KOHBCPICHUMH) CTOKA MO AJHMHC ITABHOH PCKH. TO A, — KPUTCPHHA 1010-
OHA YCAOBHH €ro pacCpeaOTOMCHHA (IHBCPr¢HIHH) MO CUCTEMAM PYCAOBBIX H
JAETBTOBBIX PASBETBICHHI.

CTpocHHE PYCI0BOH CETH B PA3BETBACHHAX PEK HMECT PASIHYHYHO CTE-
NICHb CAOKHOCTH. CIOCOOB! XAPAKTCPHCTHKH HEAHBHIY AJTBHBIX OCOOCHHOCTEH
CTPOCHHS CHCTEM PYKABOB TMPAKTHYECKH HE paszpaboTamel. Mcmoaw3oBanme yc-
JOBHBIX MOPSIKOB JIMOIb MACTHYHO PEMIACT 3TV Mpodnemy. OUYEBHIHO, YTO BAXK-
HBIM IPH3HAKOM CJIOKHOCTH HIIH YIPOIIEHHOCTH ITHX CHCTEM SBIACTCA ofmee
KOJIHYECTBO PYKABOB B PYCJOBOM PABETB.ICHHH WM B A¢16T¢ (X,). [Ipn onmpene-
JeHHH K, YUHTHIBAIOTCS BCE BOJOTOKM, OOPARYVIOIIHE Y3/BI CIHAHHS M PA3BETB-
aenna. Yem Ooasme X, TeM CNOJKHEE CTPYKTYPA CETH, BBIOIC CTCTCHB Apode-
HHS PyCla HA PYKABA, MCHBIUE BBIPAKCHA MPOCTPAHCTBECHHAA HEOIHOPOIHOCTH
BO3ACHCTBHA THIPOJOTHICCKHX (DPAKTOPOB HA COCTOAHHE MOHMEHHO-DYCIOBBIX
HAM JACNLTOBBIX KOMMICKCOB. MACHTHMHOCTL MM OTJMUHS! YUACTKOB JAC/ICHHS
PYC1a N0 3THUM NPH3HAKAM MOKHO YCTAHABIHBATD MO 3HAYCHUIO £, = K/, rac £
— MIOLIAb PACCMATPHBACMBIX KOMIIICKCOB,

CYLICCTBCHHbIN HHTCPCC MPCACTABASICT MHDOPMALMA O Pa3HOOOPA3HH
AN, pa3sMCpOB (NOPsLIKOB) BOAHBIX OOBCKTOB, MPCICTABACHHLIX B PYC/IOBOH CCTH.
Ecau BblIC PYCNOBOrQ MAH ACALTOBONO PA3BCTBACHHMs pycaa A, = N, a yc-
J0BHbIH MOPAJOK DYKaBa, BO3HHMKILCIO B PC3YJLTATC CIO MOC.ICAOBATC.ILHOIO
ACJACHHSL, JOCTHUI CCTCCTBCHHOIO MPCACAd Ny < 1. TO AN=(Npyi = Noin ). Tpn
9TOM AN; CTPCMHUTCSH K MAKCHMAIbHOMY 3HAUCHHIO, YHCJICHHO PABHOMY Npoy i H
OTPAMACT HCKIFO'HTC.1bHO BbICOKYHO CTCMCHb AMBCPICHLUMH CTOKA MO MPOCTPAH-
CTBY MOHMCHHO-PYCJIOBbIX KOMIJICKCOB H/H JCALT. B ApCcBOBHIHOH CTpPYKTYpC
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PYKABOB OCYIICCTBIMICTCS NONHOEC H I'IYOOKOE PAaCCPEAOTOUYCHHE PEYHBIX BO.
OO6bIUHO BOAOTOKH, 00Pasy FOLUMCCS MPH MOCICAOBATC.ILHOM PABBCTBACHHU PYC-
14 UMCHOT YCJOBHBLH nOpstiok 1 < Ny, Vg [103TOMY PaccpeaOTOUCHUC CTO-
KA MOJKCT OKa3aThCsl YMCPCHHbIM MM C1albiM. B aTomM cayuac 0<AN, = N, B
HCPA3BCTBICHHOM PYCJIC PACCPCIOTOUCHUC CTOKA OTCYTCTBYCT M AN, = 0 (cTpyk-
TYPA CCTH YNPOLICHA A0 MHHHUMYMA). [Tockoabky BCC PCKH OTIMHALOTCA IO CBO-
HM Pa3MCpaM, TO NapaMcTp AN; XapaKTCPH3YCT WHAHWBUAYANLHOC NMOA00UC py-
CJIOBBIX CCTCH MO THNAM JIHBCPrCHUHU CTOKA MPH Ny, = consl. CONOCTABICHHC
PABIHUHBIX BOAHBIX 00BCKTOB MO 3TOMY MPH3HAKY TPCOYCT HOPMHPOBAaHUs AN, .
3HaucHue napamcTpa AN = AN/N .., TAC i - HHACKC PYCJIOBbIN WM AC/ILTOBOLO
Pa3BCTBICHHH OAHOH PCKH (N, ; = CONSL). OTPAKACT MCPY MOI00HA NMPOLCCCOB
paccCpCIOTOUCHHA CTOKA B Pa3HbIX 3BCHbAN PCUHOH ccTH. Hampumcp. OHH mo-
A0OHBE IPH Npoi™ 3 (V= 1) H N = 15 (N = 5), NOCKOABKY AN ~ 0.7

BasKHBIMM XapaKTCPUCTHKAMM CTPYKTYPbl PYCTOBBIX HIH JICIbTOBBIX
Pa3BCTB.ICHHH SIBIISOTCS YHCIO Y3.00B JC.ICHHS PYC.Ja HA PYKaBa H YPOBHCH. Ha
KOTOPBIX MPOSBNSCTCSI 3TOT Hpoucec. [Iepaast U3 NapakTCPUCTHK OTPaXacT CTe-
NICHb TCPPHTOPHANIBHOH HCOJHOPOAHOCTH (DYPKAUHMOHHBIX TpouUcccOB. Ucwm
60abLIC K. TCM BBILIC CKOPOCTh HPOJO.IBHOIO H HOICPCHHOTO PAcCPCIOTOUCHHUS
PCHHOTO CTOKA 110 pyKaBaM. BTopast - YUHTBIBACT MCPY IWBCPICHUMH CTOKA BOIbI
H HAHOCOB HA PA3HOM YJAJNCHHH OT Y314 PA3BCTBICHHSA PCKH (MJIH OT BCPLUHHBI
AcnbThl). [TpH KOHCOMMAMPOBAHHOM IICPCMCILCHHH 11I0TOKA BAONb YUACTKA PCKH
sHaucHHs K, = 0 1 ¥ = 0, nockoabky K, =1. [IpH HAJTHYHH NPOCTOTO Pa3BCTBIC-
Hua K, = 3. K, =1. }=1. B o0wwecwm cayuac 4HCIo ¥3.10B Pa3BCTBICHHH H YPOBHCH
()Y pKALMH BOJOTOKOB, BXOAAINMX B CTPYKTVPY PYCJOBOH CETH, 3aBHCHT OT K,
TIOCKOJIBKY

K= (K, -1)2, (7N

Y =log-(A+D. (8)

PacnpocTpaHcHHE HHIMKADHOHHBIX METOJOB HA YYACTKH PEK C BbIpA-
JKCHHOH THBCPTCHIHCH MOTOKOB IPEICTABIACT CODOH HOBOS HATIPABJICHHE B BbI-
SBICHHH CTICIPPHKH U OOIMMX 3aKOHOMCPHOCTCH pACCPEIOTOUEHHS CTOKA B Ipe-
Jenax NOHMEHHO-PYCAOBHIX H J¢ITOBBIX KOMILIEKCOB. B HX NPUMCHCHHH HMe-
FOTCSL JOCTATOMHO OUCBHAHBIC peicpBbl. OHH KACAIOTCA, B YACTHOCTH, H3YUCHHA
OCPECIHCHHOH NPOJOJBHOH H3MCHYHMBOCTH IHHEHHEIX H OOBEMHBIX XADAKTCDH-
CTHK PYCIOBBIX U HOHMCIIHBIX OTJMKCUHH, MPOIOHKUTCIBHOCTH M BbICOTBL 34-
TOILICIHSL 1HOMMBL H T.1. PesyabTaThl MCCacI0BaHHI B 3To#H 00.1acTH MOrYT npea-
CTAB.1ATh CYIUCCTBCHIIBIH HayUlIblif W MPAKTHUCCKHH MHTCPCC.
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H.B XMmcaesa, H.H., Bunorpatosa, B.H I'oocos, B.H.B1acos

YKOCHCTEMA " BACCEHWH - BOAOXPAHWIHIIE CEHEXK" U EE
IKOJOI'HYECKOE COCTOAHHUE *

Maubic 03cpa — 0AMH H3 3.1CMCHTOB JaHAWAPTOB [10IMOCKOBbLA, HCMbL-
ThIBAIOT BO3pacTatollce BO3ACHCTBHC aHTponorcHHoro ¢axropa. Hepeaxo oxu
IpPCACTABIMOT o000 MaNbic BOAOXPaHMIMIUA, K UMCIY TOCICIHHUX OTHOCHTCH
03¢po CcHex B BCPXOBbsiX p. CeCTpbl B 65 KM K ¢CBCpo-3amaay 0T Mocksbl, OHO
BO3HHKNO B Hawane XIX Bcka, B 1823-1826 rr.. na p. Cectpe B pe3ynbTarc co-
OPYKCHHS HA HCH 3CM.IsIHOH m1oTHHbL. [1o Tenm BpemcHam CcHexcKOe BOIOXpa-
HUTHLLC ObIIO caMbIM KpYMHbIM B [1omockoBbse. OHO 3aTOMMIO HACTh JO.THHBI
p. Cectpbl H cc npHTOKa p.Ma3HXH C HAXOIALIMMCS B HCH DPCIMKTOBBIM 03CPOM
Ccnox («Crapsii Cenexn). PacnonoxcHue o3cpa Cenexk psnom ¢ r. CofHCUHO-
FOPCKOM BbI3bIBACT TPCBOIY O CrO IKOTOPHUCCKOM COCTOSHHH W Oyay LucM.

OLUCHKC COBPCMCHHOI'O COCTOSIHHSI 03Cpa W cro BojocOopa OblIH To-
CBAILLCHBI HCCIICIOBAHHS. BBIMOJIHCHHBIC B 1992-1993 rr. coTpyAHHKaMH Jadopa-
TOPHH 3PO3HH MOYB H PyCloBbIX npoucccos uM. H.M.Makkaseesa. kadeap reo-
Mop(onoriH ¥ naincorcorpadmu, ruapoIoruyu cviuu ['corpadmicckoro (axyib-
TcTa MI'Y. B OT.IHYHC OT MHOTOUMHCICHHBIX PA0OT. KACAFOLUHXCH H3YUCHHS IIPO-
LECCOB, NMPOTSKAIOIMX B 03¢PaX H BOJOXPAHHHMINAN H OCBSIFOMINY. KAK Ipa-
BH10. HX THAPOJIOTHUCCKHH H THAPOXHMHMCCKHH PEKHM, HCCICIOBAHHA HOCHIH
KOMILIEKCHBIH XapakTep. B HX OCHOBY OBLIO INOJIOJKEHO NPESACTABICHHE O BOIO-
XPAHH.IHIIE KaK COCTABHOH YACTH CHCTEMBL. BKIOYAKOIICH H ero OacceHH. B co-
OTBCTCTBHH C 3THM PaGOTHI BBINOIHATHCH OJHOBPSMEHHO MO ABYM HATIPABJICHH-
AM: M3YYCHHE IPOLECCOB HA BOJOCOOPE. OKAHBAOMIMX BIHAHHC Ha COCTOAHHC
BOJIOSMA, H MPOLECCOB, NPOHCXOIAMIHX HENOCPSICTBCHHO B BOIOXPAHWIHIIC.

HccnenoBaHHA Ha BOAOCOOPE 3AKTHOYATHCH B OLCHKES BIMAHHA IPHPOI-
HBIX H JHTPONOISHHHIX (JAKTOPOB HA HHTEHCHBHOCTH PA3BHTHA ?PO3HOHHO-
AKKYMYJLITHBHBIX IIPOLICCCOB — CKIOHOBOIO CMBIBA H BBIHOCA HAHOCOB M3 IIPHTO-
KOB. YYHTBIBAIOCH BOZACHCTBHE HA 3TH NPOLECCH OCOOCHHOCTEH CE1bCKOXOBH-
CTBCHHOTO HCTIOJIE30BAHHA TCPPHTOPHH. DTOH 4acTH pa0OTHl B OCHOBHOM IO-
CBSILLCHA MACTOsIAN CTaThs. K COMaNCMNIO MPOLICCChbl B BOAQXPAHMIHILC Pac-
CMATPHBAOTCA B CaMOH o0LUCH (poprc.

BoaoxpaHumuiie uMcCT 10MacTHY R0 QopMy Oaroaapst ABYM 3aJIHBaM,
00pa30BaHNbIM MO J0JHHAM BMAJAOWHKX B Acro pek (pucynox). Maowaas Ce-
HCHKCKOTO BoaoXpamumiwa npu HITY pasna 8,92 kv’ . 06beM 3,26 MIH.M,
cpeausist rnyOuna 3,7 M, AauHa 4,93 k. Jauna 6eperosoii auHud — 19 km; 16%
CC MpUXOAUTCs na abpasHoHHbic Ocpera. [1peaBeccHH s cpadoOTKa ¥POBOS BO,Ibl
B BodoxpaHuwidie — 1 M. HauGoabiuue ravOMHbI TPHYPOUCHB! K 3aTOMICHHbIM

*
BhIOHSHO 10 1010ROPY € @)IMHHHACTpallHeH 1. CouHedHotopeka Mockoseko# ob.ac Iy,

241



pycIaM pex B «CrapoMmy CeHEXy» M NOCTHTAKT MAKCHMyMa (001¢e 6 M) ¥ IDI0-
THHbI, Ha 60.1b1ICH MACTH BOAOXPAHUIHINA NPCOGAAIAOT rIYOUHbI OT 2 10 4 M .

B 3aBHCUMOCTM OT 2BOJIOLMH B HCTOPHUCCKOC BPCMS MPHUPOIHBIX
AaHAWA(TOB U NPOSBACHHH AHTPOMOICHHOTO (DAKTOPA B PA3BUTHH CHCTCMbI Bbl-
Acasctcs Tpu atana. O NCPBOM W3 HHUX MOXKHO CYIMTb MO MaaHy [cHEpaisHOro
MexeBaHust 1771 r., KOrla B BCPXOBbAX COBPCMCHHODO BOAONPAHMIMINA
p.-Masuxa Hacaca0Bala APCBHIOW J0®OUHY CTOKA C 03¢poM «Crapblit CecHewo B
CC A0/IMHC. 3TO 03CPO HMCIO AIHHY 0k0J0 | kM mpH wHpHHE 0,5 kM. OHO cy Lic-
CTBOBA/IO CPCAU NMPHPOAHBIN JAHIA(TOB C OTHOCHTC/ILHO PCAKHMH CCJAbCKHMH
NOCCACHUAMMHU, PACHOJATaBIIUMHCH HA BCPILUMHAX XOAMOB., BOKpYr HHX Mchakuc
HAJCIbI CCIBCKOXO3IHCTBCHHBIN YIOAMH HO CKIOHAM TNICPCXOAWTH B Jvra H cc-
HOKOCBI BJIOJIb 03CPa H PCKH. HPCMATCTBY 5l PA3BHTHIO CK.IOHOBOIO CMBIBA..

Havano BToporo 3rama CBS3AHO CO CTPOHMTCIILCTBOM [JIOTHHBI Ha
p.Cecrpe. Bo3nukuiee BogoxpaHuuie CCHEXK CTaNO MCCTHBIM 0a3HCOM 3PO3HH,
AKKY MYJIHPY i MOCTY AIOLIMC B HCTO HAHOCHI — MPOYKThl CMbIBA € Cro BOJ0cO0-
pa.. [ToaoxkcHue BoaoxpaHWIHIA B 10JHHC p.CecTpbl OMpecIcauio pasMcp H
xapaktcp pcascpa cro OacceiiHa. Ha HpaBoM BbICOKOM OcCpery MOPCHHO-
XOIMHCTBIH PCibC() HMCCT MAKCHMAIbHBIC BBICOTHI 10 260-270 m. 3Ta uacTb
faccciiHa JPCHHUPYCTCH CCTHHO KPVIHBIX JPCBHHX JIOWKOWH CTOKA € MOJOTHMH
NPOIOAbHBIMH NPOPHIAMH H 3200.T0UCHHBIMH JHHIIAMH. KDY TbIM BBICOKHM YC-
TYNOM OH OOpbIBAaCTCH K BOJOCMY. JICBbIH CKJIOH NONOrWH, MPCICTABACH MOPCH-
HOH paBHHHOH. JIOWOHHBI CTOKA 316Ch KOPOYE M MEHEE paspabOTAHBI, MAKCH-
MATBHBIE BEICOTHI Ha BEPIIHHAX HEOOIBIIMX XOIMOB HE MPEBRIIAOT 180 M.

B 3po3HOHHOH CETH BHLICTLTIOTCA (JOPMBI TPEX THIOB, ONMPEICTAFOMINES
BBHIHOC HAHOCOB B BOJOXPAHHIHINE: 1) KpYIHEIC IPSBHHE JOKOMHEI CTOKA. YIIO-
MAHYTHIE BBINE, 2) KOPOTKHE OANKH, YACTO HACNSAYIOIHC APCBHHE JI0JKOHHBI
CTOKA, APCHHPYHOIIHC MPHOPEKHBIC CIUIOHBI BOJOEMA, 3) OBPATH. IVCTAd CETh
KOTOPHIX MpopeiaeT Oepera BOMOXpaHHIMmMA. Bompmrtg mX 9acTh ClabOaKTHB-
HBIC. NPHYPOYCHHBIE K 3ANICCEHHBIM VYACTRAM. MHTEHCHBHO pa3BHBAIOIIMEC
OBPATH PACTIOIOMEHBI HA MIPABOM CIUIOHE BOIOXDPAHI.IHIIA H BOJIH M HACCICHHBIX
IIYHKTOB.

Cyas mo uccaeaoBanmaM A H. 31aHoBeckoro (1923) JaHamadTHBIC yC-
JOBHS BOJOCOOpA MAJIO H3MCHHUIHCH B TCUCHHE 3TOTO mepHoaa. B xonme XIX -
Hayane XX Beka B KAMHCKOM ye3aC, BIJIHOUMANILCM COBPCMCHHbIH COMHCUHO-
TOPCKHi paitoH, Ha acca npuxoan10Ch 40-50 %, BLIFOHBI B CCHOKOCK! — 10-20 %,
Ha nawuio — 25-30 % cro teppuropuu. Ha meere ConHCUHOropcka HaXOAHIOCH
HC00bLI0C cc10 [TOACOIHCHHOC C MCIKHME KY CTAPHBIMH NPCAMPHSTHAMH.

[Tepexoa K TPCTbCMY NCPHOIY COBMAAACT C HAMANOM MHAYCTPHANMW3A-
LUMH H KOJICKTHBH3ALUH. OH XapaKTCPH3YCTCS YCUIACHHCM POJIH AHTPOMOICHHO-
ro ¢akTopa: MPOMCXOAMIO CBCICHHC ICCOB, ¥ BCIHUHBANACh PACHALIKA CKJIOHOB,
JHHLIA N0KOUH CTOKA CTAIM UCMO.1b30BATHCS N0 JAUHBIC VUYACTKH H T.A,

B ¥X¥ALICHHH 3KOMIOTHUCCKHX ¥CJIOBHH BOA0OCMA CYIUCCTBCHHAS PO.Ib
CTana NPHHAINCKATb I. COAHCYHOPOPCKY € cro 70 ThICA4HBIM HACCICHHCM H
KOMILICKCOM MPOMBILLICHHBIX mpcanpusTHif. B 1980 r. B BcpxoBbax p.Masuxu y
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¢.XMETEEBO OBLT OpraHH30BaH MOCKOBCKHH ITOJIMTOH TOPOICKOH CBATKH TBEp-
bl ObITOBBIX 0TX010B (THO). OH 3aHuMacT mIowanb B 20 ra W IpCACTAB/BICT
MOTCHUHAIbHbIH HCTOUHHK 3arpsisHCHUst p.Masuxu, Bn10Th 30 CCHCKCKOrQ BO-
JOXPAHHIULIA,

Pucynor. Cxcwma OaccciiHa o3cpa CcHe:x: Y4acTKH HaOMOACHHIH 33
TIEPEPACIIPEACIEHHEM HAHOCOB: A2l — Gaixa Tumonoso; Ne2 — daceein p.Cecmpwl;
No3 — Gaccein pMazusa.

SPO3HOHHO-AKKY MYy ITHBHEIE HPOLECCHI B 0acceiiHe COMPOBOIAIOTC
NOCTYILIEHHEM B BOJOXPAHUIMINE NPOIVKTOB CMBIBA CO CKIOHOB. HAHOCOB H3
TPHTOKOB H COMYTCTBYIOIIHX IPOIYKTOB 3aTPASHCHHA. B 3aBUCHMOCTH OT TaHA-
ma)THHIX YCIIOBHH H HHTEHCHBHOCTH CTOKA BOJBI B OacCeHHE BBLICIAIOTCS TEP-
pHTOPHH: 1) co cmabo HapYIICHHBIM JTaHTmadTOM (IeC, Ayra), 2) ¢ HalIHEH; 3)
cemmTeOHbIe 3eMiH. [lepBpic HE BHOCST OUIYTHMOTO BKIAJA B IOCTVIIICHHE HA-
HOCOB M 3aIPA3HAIONMX BEIECTB B CEHENK BCICACTBHE HH3KOTO KO()DHIIHEHTa
TMOBEPXHOCTHOTO CTOKA. 37ECH, KAK U B APYTHX HOJOOHBIX JaHTMA(TAN JICCHOH
30HBI (Bogorpenxuii, 1990), oTMeuaeTCA BBICOKOE MPOSKTHBHOE MOKPBITHE MOY-
BB PACTHTCIBHOCTEIO. CeNnMTEOHBIC TEPPUTOPHH B PABBHTHH JPO3HOHHO-
AKKYMY JIITHBHBIX MPOLECCOB TAKKE HTPAIOT HEOOIBIUYIO POIb H3-33 CBOCTO JIO-
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KATPHOTO pACHONOKCHHA. TakuM 00pa3oM, MOTCHUMA TbHBIMH HCTOUHHKAMH IO~
CTYIUJICHUSL B BOJONPAHMIIMILC HAHOCOB M 3arpsi3HAIOLIMX BCLUCCTB HBIISIFOTCS
TIAXOTHbIC 3CMJIH.

OCHOBHbIC (DAKTOPbI, OMPCACIAOILHC TCMIIbI 3PO3HOHHO-AKKY MY IHTHB-
HbIX MPOLCCCOB M BbIHOCA 3arPsi3HAOLUMX BCLUCCTB C MALUHM, — KIHMATHUCCKHC
YCJ0BHs, pCibc(, NPOTHBOIPO3HOHHASL YCTOHUWBOCTh MOYB, CCBOODOPOTBHI H
PACHOI0KCHHC MAXOTHBIX CKJIOHOB OTHOCHTC/BHO 3PO3HOHHOH CCTH. AHA/N3
KIMMATHYCCKHX (DAKTOPOB CBHICTCILCTBYCT O TOM, YTO K HA4ajy CHCTOTAsIHUS
CY¥MMADHBIC 3aMachl BOJbl B CHCIC COCTABISIIOT B CPCAHCM G0 MM, HO C YUCTOM
0CAKOB B NCPHOA CHCrOTasHHsA OHM JocTHraroT 122 mm. [pomcpsanuc nous
u3MeHscTest ot 30 20 145 oM, uTo 0Dy CIOBICHO CLyBAHHCM CHCra C Mo.IcH B mo-
HIKCHHA peibcea. COOTHOLICHHC MCKIY JaTaMH PaspyLUCHHS H CXOJA CHC/KHO-
ro MOKPOBA CBHACTCILCTBYCT O PABHOH BCPOSITHOCTH APy KHOTO (43% cnyuacs) H
3aTsnxHOro (40%) TasHus. B LCI0M KIHMATHUCCKHC YCIOBHS BCCHBI CHOCOOCT-
BYIOT MPOSBIICHHIO TAJIOr0 CTOKA. HO XapaKTCp pacnpcAcICHHs CHera 0.aroHpH-
ATCTBYCT 33/ICP/KaHHI0 HAHOCOB ¥ MOJHOKHH NAXOTHBINX CKJIOHOB.

OPO3HOHHBIH HHACKC OCAJKOB. PACCUMTAHHBIH MO MOIH(PHUHPOBAHHO-
MY YPABHCHHIO MOYBCHHOH 3po3HH (JlapuowoB, 1993) ams mepHOIa BCPOSITHOrO
(pOpMHpOBAHHA JMBHCBOTO CMbIBA (MaH-CCHTAOPB). JOCTATOUHO BCJIMK W PAaBCH
7.0. Hanbo.ice 3p03HOHHOOMACHBIC JTMBHH €O CIIOCM 0caakos boace 40 MM, ciy-
YAKOTCA B CPCIHCM OJHH Pa3 B rod B HIOIC-aBIYCTC. KOrJa BHICOKOC MPOCKTHBHOC
TMOKPHITHE IOBEPXHOCTH IOYBBI PACTHICIBHOCTHIO HE CIOCOOCTBYET YCHICHHOH
IPOHH.

Oco0eHHOCTBEO penbetha Oacceiira o3epa CeHem ABIACTCA mpeodaaia-
HHE BBITYKJIBIX MANOTHBIX CKIOHOB LMHHOH 100-300 M # yrmoHaMue 0T 2 10 8 %
O1DKe K NMOJHOKHIO. BCe MANOTHBIE CKJIOHBI MOTVT OBITH pa3ACICHBI HA TPH
rpynmsl ITepsasg — CKAOHBL YIATCHHBIC OT MOCTOAHHBIX BOJOTOKOB, IA¢ HAHOCHI
3ATCPIKHUBAIOTCS B 3aICPHOBAHHBIN M 3aKyCTAPSHHBIX THHIIAX JPSBHHX JIOXKOHH
CTOKA JICAHMKOBBIX BOJA. HawHOCBL (opMHpYIOIEECS B Ipeienax MOJ0OHBIX
CICTOHOB. MOJIHOCTBK) 3QICP/KHBAIOTCA HA MEKIYpeubsax. Bropad rpyma Ckmo-
HOB. OIHPAOMIACA Ha 3dICCEHHBIC H1H C11003.ICCEHHBIC OATKH ¢ BBIPIKCHHBIM
PYCIOM. PACTIONATAIOTCA B OKPECTHOCTAX 1. THMOHOBO H IO IPaBOOCPEIKBIO
p-Masuxu. B neproa CHeroTasgHud 9aCTh HAHOCOB C 3TOH 4acTH BoOocOOpa a0¢-
THUFACT NOCTOSHHBLIX BOAOTOKOB. [MTANXOTHBIC CKIOHBI TPCTLCH FPYIIBI, NOAXOAS-
WHCe K OCperaM BOJONPAHUIIMILA HIW MOCTOSHHbLIN BOJOTOKOB, SBIAIOTCH IO-
CTABILMKAMH 3HAUUTCALHOM UACTH HAHOCOB B PCKH H HCMOCPCACTBCHHO B BOJO-
EM.

OLCHKA NCPCPACMpCICICHHA HAHOCOB BBIMOJHCHA A4 TPEX apcanos
TMAXOTHBIX JCMCJIb, MOCTABIAOIHMN HAHOCHE B 03cpo CCHCXK (pUCYHOK): Nel —
baccciina Gaaku, Bo3ac 1. THMOHOBO € YUACTKOM CKJIOHA A0.1MHbL P.CecTphl, Ne2
— PacNaxaHHOrO KOro-3ana,JHOr0 CKI0HA Ha YuacTke Mexkay p.lllamoBka H ycTbeM
p.-Masuxa; Ne3 — BogocOopa p. Masuxu, Temnbl CMbIBA MOUB CO CKJIOHOB B MCPH-
04 BbIMAACHHUS JIMBHCH W MPU CHCTOTAIHUH PACHHTBLIBANHCE IO MCTOAMKC KpYI-
HOMAacCITadHOro kaprorpaPMpoBaHHs 3PO3HOHHbIX mpoucccoB (KosnoBckan u
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Ap., 1987). O6BpeMBI AKKYMY IALHH HAHOCOB B 0AJ0YHOM CETH OLICHHBANHCH Ha
npuMcepe 0aaku ¢ npyaoM ¥ A. TUMOHOBO. [1o pes3yabTaTaM ACTANbHOM HHCTPY -
MCHTAILHOH HUBCIMPOBKH C W3MCPCHMSMH [MHPHHbL THULIA M MOLIHOCTH OTJIO-
JKCHUH M U3MCPCHHI MOLLHOCTH OTIOKCHHE B PA3PC3aX YCTAHOB/CH CYMMAPHbILH
00BCEM HAHOCOB, HAKOTUBLLUMXCH B Danke, KOTOpbIi coctaBun 300 000 TOHH.

OLUCHKA 2014 HAHOCOB, AOCTHIAOLIKX rHApOrpadMUcCKoi CCTH, POBO-
AUNACh HA YUACTKC MALUHS — PYCI0 BOJAOTOKA MIIH AKBATOPHUS 03CPA OTAC/LHO
AN YCJAOBHH TPAHCNOPTHPOBKH HAHOCOB B MCPHOA CHCMOTAasiHHA M BO BPCMS! Bbl-
nasacHHs JHBHCH. [1pH JMBHCBOM CMbIBC, COCTABISIIOILCM N0 PACUCTAM 114 JaH-
HOrO BoaocOopa 75-80% oT cyMMapHOTro CMblBa, 20-25% HAHOCOB 3aCPKHBACT-
Csl Y MOIHOXHA CKJIOHA H 0K0NO 65-70% B 0anouHbix gHUax. Taxuv odpa3zoM.
NOCTOSIHHBIX BOJOTOKOB A0CTHratoT HE Oosce 10-15% nawocoB. (JopMupyrOLIMX-
cs B npcaciax nauHH. [10700HBIC COOTHOLICHHST YCTAHOBICHBI A1 OAN0UHbIX
BOJOCOOPOB HOra JICCHOM W cceepa necoctenHol 30H (Monocos, 1988: Golosov,
1998).

Jns neproJa CHCrOTasiHMS XapaKTCPHA CYLUCCTBCHHO 00.1bluas TpaH-
3MTHOCTb HAHOCOB. BeneacTare 60.1CC BLICOKHX, NO CPABHCHHIO C JIMBHSIMH. pac-
X0Z0B BOIbl PH MCHBILCH CC MYTHOCTH. HA YHACTKC IO MOCTOSIHHOrO BOJOTOKA B
cpcaHcM OTKNagsiBacTes He Honce 50% HAHOCOB, MPCHMYIUCCTBCHHO B 0anou-
nom guuue (Foocos. 1988). CpaBHCHHC PACUCTHBIX BCJIHUMHH JOCTABKH HAHO-
COB C (PAKTHUCCKM OTPCICICHHBIMH O0OBCMAMH AKKY MY JSIHH HAHOCOB B DaIKC Y
Ad. THMOHOBO NO3BOICT OLCHHTH TOYHOCTH MOIYYEHHBIX JTAHHBIX. (14 3TOTO
HSOOXO0IHMO 3HATH CPOK PACTAINKH CKIOHOB MEJKIYPEYbsi Ha BOJ0COOpe OwWIKU.
AHan} ApXHBHBIX JAHHBIX MOKA3BIBACT. YTO TOIBKO ¢ 30-40-x rodoB XX BEKa B
CBA3H C KOJUICKTHBH3AIHCH CYMICCTBCHHO VBEIMMMIACH ILIOINAdb MAIIHH, CTANO0
TMPOSBIATHCA BIMAHHC HA 3PO3HOHHBIC MPOLCCCHI TOKE10H TEXHHKH, HCIOTb Y E-
MOH mpH 00padoTke 3eMemp. B pesyIbTaTe TeMIBl CMBIBA MOYBBI OKA3AHCH
OIHM3KAMH K COBPSMCHHBIM, MOJYKHO IONMYCTHTH, YTO ATPOKYJIBTYPHBIC HAHOCHI
HAKONHJIMCH B AHHING OATKH IMPUMEPHO B TEYEHHH MOCNETHAX 50 neT, ¥TO COO0T-
BETCTBYET AKKYMY.TAUHH B cpeaHeM 600 1/roa. [To pacyeTHBIM JAHHBIM B THHILE
GanKu 39 CPKHBAETCS B CpeaHeM 0kono 790 1/roa HaHOCOB (Tabmuua). [TpeBbI-
IICHAC PACUETHBIX BEJIHYHH Hi1l (JAKTHYSCKEMM CBA3HO C OTCYTCTBHEM J0CTO-
BEPHBIX JAHHBIX O PA3MEPAX MOJCH, AKKYMY.TAIHCH YACTH HAHOCOB HA MOHME,
HCK/IIOMCHHS M3 HAHOCOMOCTAB/BSIIOLIMN YUACTKOB CKJIOHA MOA CTPOSLIHMHCS
JA4aMH.

PcivabTaThl  HCCACAOBAHHH CBHICTCILCTBYIOT. YTO HHTCHCHBHOCTD
CKJOHOBOPO CMbIBA Ha nawHe B Sacccitie os3cpa CeHesk A0CTaTOUHO Beauka. [pu
9TOM 00BEM CMbIBA BO3PACTACT C VBCJMMCHHUCM J01M HAHOCOMOCTABJISIHOLLMX
nowanci Ha nawxe. B 3aBHCUMOCTH OT COOTHOLUCHHH MOCICIHHUNX H3MCHACTCS
J0.151 HAHOCOB, HAKATUIMBAOLLMXCS HA CIUIOHAX M Oaakax (Tabauua), C Bospacra-
HUCM MPOUCHTA HAHOCOMOCTAB/MOLLMNX MIOAACH MAIHH COOTHOLUCHUC MCIKY
OOBEMOM AKKYMY/BIIIHH HA CKJIOHAN W B AHHLIAN 0AN0K VBCIHUHBACTCS, NpH-
OMMAsICh K CAMHHIC, BO3PACTACT MOCTY MICHHC HAHOCOB B 03cp0. CyMMAapHbIH
00BEM HAHOCOB, OOPA3OBABLUMNCS 3a CHET MOUBCHHOIO CMbIBA H NOCTYMAIOLLMX B
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CeHex, He3HAUMTEICH. [10.IyeHHEIE BSTHYMHEI BO3PACTYT, €C.TH YUSCTh HAHOCH,
KOTOPbIC TPAHCTOPTUPY KOTC B CCHCAK M3 OBPAMKHOM CCTH M CCAIMTCOHBIN 3CMC.1b,

Taéauuna. NepepacnpcaciCHUC HAHOCOB HA CKAOHAX BOA0COOpOB B
Gacccitne o3cpa CoHek

Ton@; AKKY MY ({1 M5t Boloe B
TIAITIH. Ta = E 03epo
o E o 2 3 Ua crronax | 13 Gaikax
Bo;octop . eg|8¢ E Athon] % [thou] % [vhon] %
S 15E|5 |&
T35
Baika Tusmonoso | 1448 [ 62,8 | 2900 | 20 | 1926 66 | 792 | 28 184 6
p.Illamonka 252 13 23153 |92 11027 45 | 985 | 42 3031 13
p-Masuxa 11 11 2257 120,312030( 90 | 177 | 8 30 2

CeHEKCKOE BOJIONPAHHIHING H3VIATOCH B 1926-1927 rr. (EIcoHCKHI 1
Ap., 1929) n B 1960-1985 rr. Fockomrrapoyerom CCCP. C 1989 r. BexyTes pe-
JKHMHBIC TOKCHKONOTHUCCKHE HAOMOACHHA v Cesid XMETBEBO 32 COCTOSHHEM
nommrona TBO (I'pudanosa. [ToptHOBA. 1992). B 1992-1993 1. padoTta nposo-
AWMACh CC30HHBIC HAOMFOACHHMSI (BCCHOM, .JICTOM M 3HMOH) HA CCTH CTAHLMH 3a
COCTABOM BO/bl H FHAPOJIOTHUCCKHM PCAKHMOM BOA0XPAHHIHLIA, HCCICI0BATUCH
Cr0 AOHHbIC OTOMCHHS H THAPOOHONOrHUCCKHH PCHHM. [ MAPOXHMHUCCKUC H
THAPOOHOJIOMHUCCKHC HCCICA0BAHMS ObLIM BBIMOIHCHbI M0J PYKOBOACTBOM MpO-
(deccopa K.K. Dacnbwircitna cotpyaHUKkaMu kadcapbl rHApoIorud cyuu. M.
Epuwosoii, H0.C. Joucuko, M.B. 3aciasckoit © M.U. CaxapoBoii. [To ux matc-
PHAJIAM NPHBOASTCS JIHILL HCKOTOPIC QUCHKH COCTOAHMSI BOA BOAOXPAHUHILA.

AHAMM3 NOJIYUCHHBIN AAHHBIX MO MMHCPAJIH3ALMH H COJICBOMY COCTABY
BO/bl B BOAOXPAHU.IHIUC W CPABHCHHH HX C pc3vabTaramu 1960-1985 rr. ceuac-
TC/MLCTBYCT O HATHUMH AHTPOMONCHHBLIN MCTOUHHKOB Cro MocTymicHMs. [lo Ha-
OaroacHusM 1992 r. U FMAPOXHMHUCCKUX HCCICAOBAHHEA BOAbL p.Masuxu B 1991
T. Ha YMACTKC AAMHOH 3,5 KM OT BCPNHCIO TCUCHH 10 MA0THHb TBO (pudano-
Ba. [TopTHoBa, 1992) COACPXAHKC NIOPHIA0B OT BCPXOBHH PCKH IO YCTbsl OCTABA-
J0Cb BbILIC COACPXKAHMA CY.Ib()ATOB. ITO OTMCUCHO TAK¥C M B BoIC (puibTparta
XwmerbeBekoro noauroHa. C BoJaMHM, CTCKAKLIHMHU € BOaocOopos pck CecTpsbl M
Ma3zuxu. B CCHCX MOMAJaroT TAKMKS TSHHCILIC MCTALTBI.

YPpOBCHb COACP™aHHA HC(ITCNPOy KTOB HCBBICOK, XOTs [1K, vcranos-
JCHHBIH A14 BOJOCMOB PbIOOXO3AHCTBCHHOMO 3HAYUCHHS, TPCBBILIACTCS TIOCTONH-
HO. MIX MOCTYNNCHHC CBA3aHO C MPAMBIMH 3aIMOBBIMH COPOCAMH B TIPHTOKH HIIH
B caM BOIocM. Taroke cnado 3arpsa3HCHb! Bodbl CCHOMA MCCTHUMAAMH M ACTCp-
rcuramu (CIMAB).

PesvnbraTel aHanu3a BO3ACHCTBHS 3Arps3HHUTCICH HA COCTOMHHC BOIBI
BOJOXPAHHIIMIIA MOKA3BLIBAIOT. YTO B HACTOSLICC BPCMsL. XOTH H OTMCHACTCS Ha-
JMMHE TIPU3HAKOB 3ATPASHCHHSA, COJCPIKAHME OTIEIbHBIN ICMCHTOB HE3HAYM-
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TebHO. MIX MOBBIMICHHA B OTACIBHBIN CIVUALX CBAZAHBI C NMOCTYILICHHEM C BO-
A0COOPOB MPUTOKOB, OCOOCHHO p.Masuxu,

Inapobuoioruucckue Ha010ACHH HA CCHCOKCKOM  BOAOXPAHHIMLIC
mpoBoanauch B 1910-1911 rr. (Ipesc. 1912) v ObL1M KPaTKOBPCMCHHbIMM. B
1926-1927 rr. npon3BoAKH10CH 00.ICC MOIHOC FHAPGOHOJIOTHUCCKOC 00CICI0Ba-
HHe (Eaconckui H ap., 1929). AHAIH3 3THX JaHHbIX MO BHAOBOMY COCTaBY (M-
TO- W 300IUIAHKTOHA CBUACTC/LCTBYCT, UTO BOAbI BOJOCMA ObLIH c1abo 3arpsis-
HCHbI OPFAHHUCCKUM BCLICCTBOM. B 20-X rogax 3apocu Makpo(MTOB ObUTH pac-
IPOCTPAHCHbBI A0 [IyOHHbI 2-2,5 M, MI0LA, b 3apocich cocTasasna 46 % o1 00-
wicH naowaay Boaocva. Hauboace MHTCHCHBHOC 3apacTAHHMC HaOM0AanoCch B
3anuBax no pckam Cectpe  MasHxe M BIOJb HKHOTO M 3aHaaHOro Ocperos. B
Hacrositnee Bpevsi (Caxaposa u ap.. 1997) 30Ha pacnpoCTPaHCHHS TOTPY KCHHOH
PACTHTCIBHOCTH 3HAYHTC/IBHO PACLUMPHIACH. CILIOLUHBIC 3aPOCIH OTMCUCHBI Ha
rayOuHC 3-4 M. OTAC/IbHBIC PAacTCHMs 3aXOMIT M rayOxe. PacnpocrpancHuc 3a-
pOC:cH o BOAOCMY aHATOrHUHO 20-M roaaM. [Ipu coxpaHuBLICMCS COCTABC NMo-
IPYKCHHOH PACTHTCIIBHOCTH MOSBH.IHCh HC YMOMHHABLUMCCS PAHCC XNApOBbIC
BO,TOPOCTIH (MPH3HAK YHCTOH BOIbl B BOJOCMC), HC NCPCHOCAHIINC MPOMBILLLICH-
HOro 3arps3HcHus (JoucHko u mp.. 1991).

[TpH OLCHKC 3KOJOrHYCCKOrO COCTOSIHMSL MAJIbIX BOIOCMOB. B TOM YHC.IC
u CcHeka, BOBHHKACT BONPOC O TCMIIAX H XAPAKTCPC OCAIKOHAKOIJICHHMSI, OTpa-
MAIOLICTO COBOKYMHOCTb BCCX [TPOLCCCOB. MPOTCKAIOIHX B BOJOCMC. A TAKKC
IPO3HOHHHIC, MOYBCHHBIC, ICOXHMHYUCCKHE H PYTHE NPOLECCH HA BOIOCOOpE.
MartepHrl, MOCTYIHBIIHE B BOTOXDAHHIHMING B PEIVIBTATE IHOBSPXHOCTHOTO
CMBIBA H pa3MbIBa OCperos. (DOPMHPYET B3BCIICHHOS BEIICCTBO, KOTOPOE IO
BO3JEHCTBHEM BHYTPHBOAOCMHBIX NPOLICCCOB TPAHC(IOPMHPYETCA, MepepadaThl-
BACTCS, OCHKAACTCS HA JHO HUTH OCTAETCA B BOJC B BUAC B3BSCCH. B3BECH HIpArOT
BAKHYIO POJIb B OCAKICHHH TDKEIBIX METALIOB, HE(JTCIPOIYKTOB H JPYTHX Be-
INECTB, YYACTBYA B MPOLECCAX 0CAAROHAKOIICHHA. HIX coaep:xaHne MEHACTCS 110
cesoHaM. Ha pexax Cectpe H Majuxe COICP/KAHUE B3BCIICHHOTO BSINCCTBA KO-
1e6:3€TCA 0T HEPBIX JCCATKOB MI/1 3HMOH M YBEIHMMBACTCA BO BPeMA IO.IOBO-
Absl B HECKOJIBKO pas. 1o pacdeTaM, CTOK B3BCIICHHBIX HAHOCOB PEK COCTABILICT
373 T

JIOHHBIC OTJIOJKCHHS BOJONPAHIIHMIIA NPEACTABICHB! CAMPOICICBBIMH
uiaamu (6oace 70 % nuoiiaIn BOIOCMA), 3aHICHHBIMH MCCKAMH M TICCKaMH. Pac-
TIPC/CACHHC MOLLHOCTH CJIOSI MJIOBBIX OTJIOKCHUN XapaKTCPH3YCTCS 3HAUMTCIb-
HOM HCOAHOPOAHOCTLID. [1o cheMke 1992 . OHA M3MCHSCTCH B LUMPOKUX NpCAc-
Jdax — 0T 2 10 77 cM, JOCTHIAs MAKCHMAJbHbIX 3HAUCHMH B 3anuBax Masuxu (62
CM) M BO3JC MIOTHHBL (55-77 cM). CpCaHss MOLIHOCTb C108 W14 A0 MyOHHbI 2,0-
3.3 M HC H3MCHSICTCS W PaBHA 15 CM, HAMMCHBLUKMC CC 3HAUCHUS HAGIIOAKOTCS HA
rayOuue 3,5-4,0 M (7 cM); ¢ rayOuHbl 0ojce 4.0 M oHa yBeauuuBactes 10 17-56
cM. Hanuuue B BOAOCMC 30HbI ¢ MIyOHHAMH 3,5-4,0 M U HAMMCHbLICH HHTCHCHB-
HOCTBK) OCAOKOHAKOIMJICHMS CBS3AHO, QUCBUIHO, C NApAKTCPOM OHOJIOrHYCCKOM
FKHM3HH BOJOCMA — PACMPOCTPAHCHHCM HA 3THX MIyOHHAX 3apocicil MakpoduToB
C 0OHIbHBIM OCHTOCOM, B TOM UMCJIC APCHCCHDL,
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CpeaHas MOLHOCTE CT0S WIOHAKOILICHHS 34 BECh NISPHO CYILECTBOBA-
HUS BOJOXPAHHIMLIA COCTABHIA 22 cM Hau (0,13 cm/roa, XapakTcepusys ciadoc
sanacHuc. OGbeM 3auacHust pascH 1500 Thic.v®, mpu atom Gonee 50 % cro mp-
XOAUTCS HA rayOMHb CBbluC 4.0 M, COICPIKAHMC OPraHHUCCKOrO BCLUCCTBA B
uaax H3McHacTes otTl3 % B 3anuBe p.CecTpbl 30 54 % B OKPCCTHOCTSIX ropoa-
CKOH 30HbI OTAbINA ¥ JcBoro ocpera. B coacp#aHHH OpraHUucCKOro BCLUCCTBA
IIPOCJICIKHBACTCS CBsA3b C BbICILCH BOIHOM PAaCTUTC/ALHOCTBIO, B paifoHax pacmpo-
CTPAHCHH: KOTOPOH Mbl XaPAKTCPU3YHOTCs 00abiuuM (>30 %) cro coacpikaHu-
cu. [Tocnokinblit aHaIU3 OTNOKCHMH MAa ¥ NIOTHHBI U B «CrapoM Ccuewe» no-
Ka3bIBACT, YTO B BCPXHCM 3 CAHTHMCTPOBOM CJIOC COACDIKAHHC OPraHUYCCKOro
BCIICCTBA MCHBIUC. YCM B HMXCJCIKALUMX CIOANX. JTO, MO-BHIHMOMY. HBIACTCH
CACACTBACM MpcoONATaHHd B MOCICIYIOWHC TPH ACCATHICTHA MHHCPATbHBIX
HCTOUYHHKOB TPYHTOOOPA3yHOLICro MaTcpHaia (CKAOHOBOTO CMbIBA H abpa3uu
Hcperos).

Bo:ibiwas ccTCCTBCHHAN HOTTOTHTCIIbHAS CHOCODHOCTDE MII0B MPHBOINT K
TOMY. UTO COJCPKaHUC BcCX 14 HCCICIOBAHHBIX JICMCHTOB B HJAX BOJOXPAaHH-
auwa Ha 3-4 Hopsiaka 6obic, ucnM B BoAC. [10 CPaBHCHHIO C O3CPHBIMH HIIAMH
«Craporo CcHexxa» (OHM MPHHATDI 22 (JOHOBBIC) HIIbI BOJIOXPAHHIHILA 000rallc-
HbI MOYTH BCCMH JJICMCHTAMH, NPHYCM KOI(P(HLHCHT KOHUCHTpAuuH (K.). T.C.
OTHOIUCHHC COJICPXaHHS 3JCMCHTAa B mpobc K (DOHOBOMY 3HAYCHHIO. B HHX
Boabwic 1. a ans Fe. Co. Al, Mn.Cr jaxc > 2. HakOnACHHC XHMHUCCKHX 3ICMCH-
TOB HEOJAUHAKOBO B PA3HBIX YaCTAX BoJoeMa. Camble OONBINNE KOHICHTPALMH
Al. Be, Pb, Ni, Cd oTMeueHBI B H1AX UEHTPATHHON YaCTH BOIOXpaHHIMA. Cu,
Zn - B paiiore ropoaa, Cr, Co — B 3amee p.Cectper. Fe. Mn, Ti — Benaneko ot
1. TUMOHOBO.

ConepxaHne B WIAX HE()TEMPOIYKTOB — HAHOO/ES OMACHOTO 3arps3HH-
TENA — NAPAKTEPHIYETCA OJHOPOIHOCTBH) PACIPEICNCHHA IO AKBATOPHH BOJO-
€Ma, TIPEBBIIAS HA YETHIPE NOPATKA KOHUCHTPALMH B BOIC. TaKO€ COOTHOLICHHE
THITHYHO UL 03P H BOJIOXPAHMIHIIL.

PesympTaTel HCCACAOBAHHH CBHICTENBCTBYHOT, UTO IO OOJBITHHCTBY
FHAPONOIHYECKHX, THAPOXHMIYCSCKHX H MHIPOOHOJOTHHYESCKINX OKA3ATEACH KO-
JOrHYECKOE COCTOSIHUE CHCTEMBI «bacceiH-Bo10XpaHp THINE CEeHEK» XAPaKTEpH-
3YeTCA OTHOCHTEIBbHO CaOBIMH NMPH3HAKAMH HAYABIUETOCS 3ATPASHCHHMA C TCH-
JACHUMCH K MOBBILCHHIO COACP/KAHHS OTACIbHBIX ICMCHTOB. 3TO Cro COCTOSHHMC
ABIACTCS PC3Y.1bTATOM TOrO, YTO B TCUCHMC IIHTCALHOrO BPCMCHH B HCH BbIpa-
0aTbIBAIOCh M COXPAHSCTCS A0 CHX MOP PABHOBCCHC MCOKIY HHTCHCHBHOCTBHO
MPOLICCCOB, MPOTCKAOLIUX B OaccciiHe, onpeacascvoil 0COOCHHOCTIMH peabcda,
CTCICHBIO CrO CCIbCKOXO3SMHCTBCHHONO OCBOCHHS, HAJHYHCM MPOMBILIICHHbIX
IIPOM3BOACTB, C OJHOH CTOPOHbI, H NMPOLCCCOB, MPOTCKAIOLIKX B BOAOCMC, C ApY-
roii. [lpu 3TOM BCay LA Poab B CONPAHCHHU 3TOrO COCTOSIHHS BOAOCMA IIPHHAI-
JCHKHT Cro CNOCOOHOCTH K CAMOOMMILCHHIO.

Pc3y nbTaThl NPOBCACHHBIX HCCICIOBAHMI NMO3BOMMAM NPCANOKHTb PC-
KOMCHIALHH NO NOAICPKAHHIO HA CTAGH.1LHOM YDOBHC COCTOSHHS BOJOXPAHH-
aHa. B HHX, C YUCTOM CI0%KHbBIX B3aUMOCBSI3CH B CHCTCMC, HCK/IHOUCHBI HCKOTO-
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PbIe TPATHLIMOHHBIC MEPBI OOPbOBI ¢ JTPSI3HCHHEM U 3AHICHHEM BOAOEMOB (HX
MCXAHHMCCKAsl pacuucTka M ap.). [pcataracmbic pckoMcHIauMu no Gacceitiy
CBOTATCSL K CICAYIOIWCMY . d) HCOONOMHMOCTH COXPAHCHMSI HMCIOLUMNCS B Ha-
CTOSILCC BPCMSL COOTHOLUCHHWI MIOWAICH NPHUPOAHBLIX U AHTPOMOICHHLIX JAH-
wadTos; 6) CONPAHCHHIO CCTCCTBCHHBIN JdHIWAQPTOB APCBHHUX JIOMOHH CTOKA
pex Cectpbt U MasuXM, HCKIIOUCHHE) HCMOIL30BAHMA HX 0ACCCHHOB A1 pac-
MAUIKK H 101 CAT0BO-0rOPOIHbIC YUACTKH, Oc060C BHUMAHHC CICAYCT 00pATHTD
Ha KOHTPOJIb 3d BO3MOKHBIM 3arPA3HCHHUCM MPUTOKOB, B YACTHOCTH HA MOJMIOH
TBO v ¢. XMCTbCBO KAK MOTCHUHAIbHbIH MCTOUHHUK 3arpsa3HCHMsI BOJocMa. Ha
AKBATOPHU BOJONPAHWJIMILA CACAVCT HC JOMYCKATH: A) BBIKAIIMBAHMS BOAHOM
PACTHTC.IBHOCTH C LCTBIO CC COXPAHCHHSI KAK MCCTOOOMTAHHs ApcitccHsel; 6) 10-
ObINY TOHHBIX OTIONCHHH M3 BOZOCMA, B) PACILHPCHHS OCPCrOYKPCIHTCIBHBIN
padoT C UCITBHO OrpaHMUCHMS Pa3nMbIBa OCPCroB, KPOMC YUACTKOB, CBSIBAHHBIN C
3ALMTOH YKHITBIX, HHXKCHCPHBIX M APYFHX COOPYKCHHI: r) BCCicHHs B CCHOX
TPaBOSAHBIX PbIO (TONCTOM00KKA. amypa H 1p.) Kpomc Toro. psia pckoMcHIAUHIA
KACACTCH HYHKTYAIbHOrQ COONFOACHMS MPABHA IKCHIYATAUMH BOJOCMA. MCPO-
NpUATHIT HO OopbOC C 3PO3UCH NOUB H Ip.

HcoOX0auMO OTMCTHTB. YTO BbIHO.THCHHBIC HCCICIOBAHHMS ObLTH Kpar-
KOBPCMCHHbIMH H MPOH3BOAWIHCH B MAJIOBOTHBIH roa. BccacTeue 31oro Heob-
XOZHMBI AATbHCHILAC WCC/ACIOBAHMS B MOIbl PA3THYHON BOZHOCTH, KOTOPBIC MO-
BBICAT HAICIKHOCTD MOJTYUCHHBIX PC3YIBTATOB.
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B.H. T'onocos, H.H. HBanoBa

BHYTPUBACCEWHOBOE MEPEPACTIPEAETEHHE HAHOCOB HA
PEYHOM BOJOCBOPE: METOIHKA H NPOBJEMBI H3YUYEHHUA

YCKOPCHHAs HIH QHTPOMOICHHAS 3PO3Hs NMOUB CYLUCCTBCHHO BHIOH3MC-
HUa 0aJaHC BCLUCCTBA B MPCACJAX PCUHBIX BOA0COOPOB. 3HAMUMOCTbL 3PO3HOH-
HO-AKKY MYJISITHBHBIX MPOLCCCOB B NCPCOPMHPOBAHMH MaHAA(TOB paHoHOB
AKTUBHOIO CCIbCKOXO3SHCTBCHHOIO HCMOJIb30BAHHA OCO3HAHA JABHO, HO KO.IM-
YCCTBCHHASL OLCHKA MCPCPACIPCACICHHS HAHOCOB Ha MYTH ¢ 00padarbiBACMOro
CKIOHA B PCYHYIO CCTh OCYLLUCCTBIACTCSI TOJNLKO B MOCICIHHC ACCATHICTHA B
CBS3H C PACLIHPCHHCM MCTOIHUCCKOH 0a3bl MCCICIOBAHHH. M3 TPaIHIHOHHBIX
MCTOAOB TOJIbKO NPsIMbIC HAOJIKOICHHSA 3a CTOKOM BObl H HAHOCOB HA CMCIHATb-
HO 0DOPYAOBAHHBIX H3MCPHTCIbHBIX BO,10CIHBAX. PACMOJIOAKCHHbBIX B PA3THYHBIX
3BCHBAX IPO3IHOHHON CCTH. B COUCTAHHH C H3MCPCHHAMH AKKYMYJIALUHH HAHOCOB
BHYTPH MAIIHH NO CHCTCMATHUCCKOM CCTKC MOBBOJIAKOT MOJIYYHTbL TOCTOBCPHbBIC
CBCICHHA O NCPCpPacnpcICICHHHM HaHocoB Ha Bogocbope (Trimble, 1978
Walling. 1991). Ho B cBA3M ¢ OONBIWIOH TPYIOCMKOCTBKO H HCODXOIUMOCTBLHO
NPOBCICHHs HAOMFOACHHHA B TCUCHHC NPOJOIKHTCIBHONO BPCMCHH JAHHBIH NoJ-
XOJ HC MO.JYYH.T IIMPOKOro pacnpocTpaHcHHs. Kpomec Toro. jaxe npu cro pea-
JH3AUMH BOSHHKAKOT MPOOJCMbI IKCTPANMOTAUMH NOTYUCHHBIX PC3yJbTAaTOB Ha
COCEIHHE TCPPHTOPHH, KOTOPHIC H3-3d MHOTO()AKTOPHOCTH IPOLECCOB IPO3HH H
AKKYMYJLIIME HE BCET A4 MOTYT OBITH YCIIEIHO IMPE010.1€HBL.

BypHOE pa3BHTHE TCOMH()OPMATHKH B COMCTAHMH C YCIIEXAMH B O0JACTH
MOACIMPOBAHHSA MPOLECCOB IPO3HH H ARKYMY TAIHH H PA3BHTHEM PATHOM30TOI-
HBIX METOAOB INO3BOIACT 00JE¢ MOTHO KOMHMYECTBEHHO OLCHHBATH NEPEpacIpe-
JeJIcHHE HAHOCOB B Ipeieax Boaocdopa. IIHPOKO HCHOJB3YIOTCS HNOBTOPHEIC
a3p0- M KOCMHYCCKHE CBEMKH AT HCCNCIOBAHMA 1HHEHHBIX (JOPM 3POHH, 4 B
pAOe CIAVUACB H A7 H3YUCHHS IPO3HOHHO-AKKYMY TATHBHBIX IPOLECCOB HA Ia-
xotHeIX demiix (Vandaele, 1995). Mone1HpOBAHEE 3PO3HOHHBIX IIPOIECCOB
JOCTHINIO OIPSICJCHHEIX YCICXOB B ILLAHE OICHKH CPECIHSMHOTOJICTHHX BECIH-
yuH cMbBa (JlaproHOB, 1993). CoBpeMEHHBIC THAPO(DMIHHNESCKHE MOJEIH OPHEH-
THPOBAHEL Ha OICHKY IIOTSPh MOYBEI OT HMHIMBHUAYAIPHOIO A0:xkxd (Nearing,
1998). Panauon30TONHbLIC MCTO,IbI, B NMCPBYIO OUCPCIb PANHOLC3UCBLIH, MTO3BOJSI-
IOT A4Th KOJIUMUCCTBCHMYIO OLCNKY CHHIKCHHS MJIOA0POAHMS NOMBbI MPH COBMCCT-
HOM BO3ACHCTBUM BOJHOM, BCTPOBOH M MCNAMMUCCKOH 3PO3HM MOYB, A TAIGKC
BbIHOCA NOYB ¢ Nalnu npH yoopke xopnemno, 0B (Govers ct. al., 1996). Ucmonb-
30BAHHC KAK TPAIHULIHOHMbIN, TAK H COBPCMCHHbBIX MCTOI0B H TCXHOJIOTHH OLICH-
KH TCMIIOB CMbIBA M AKKVMYJ/SILHH HAHOCOB Ha MalblX BojgocOopax — naubo.ace
HAAGKHBIA NYTh MOJYYCNH OOBCKTHBIbIX PC3YJIbTATOB.

[MonoGHbIH KOMMICKCHBIH MOANO, T MCNOJb30BAJICS NMPH HMCCICAOBANUH
ICPCPACNpPCACCNUs HAHOCOB B PsAAC PCUHLIX (aCCCHHOB KOKNOIO MCTACKJIOHA
Pyccxkoii pasnunst (loaocos, 1996; Golosov, 1996; UBaHosa u ap.. 1996; MNanun
U ap., 1997). Leabto nanHoit cTaThH ABIICTCH 00OOLUCHHE M CHCTCMATH3ALMS
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METOAHYICCKHX ITOIXOIOB. MPHMCHABIIMXCA B IMPOLECCCE HCCICAOBAHMA. H BBIAB-
JCHHC HAUOONCC CAAGOH3YUCHHBIX 3BCHLCB HA MYTH MNCPCMCLUCHMSI HAHOCOB C
00padarbIBACMbIX CK/IOHOB B PYCIIA MAIbIN PCK.

OO0 ne 10/102KeHS METOIHKH HCC 1S10BATTHS DPO3HOHIO-AKKRYMY. IHTHBHBIX
MPOLECCOB A MANLIX BOX0CHopax

ONbIT HCCACAOBAHMSI 3PO3HOHHO-IKKY MY HITHBHLIX TPOLICCCOB B NPCAC-
JaX PCUHbIX OACCCHHOB PAa3IMUHbIN JAHAWAQTHBIX 30H 32 NCPHO,1 HHTCHCUBHOMQ
CCbCKONXO3IHCTBCHHOMO OCBOCHHS MO3BO.CT BbLACJIMTb TPH OCHOBHBIN 3Tana
padoT: 1) NMpcaABApHUTC/IbHAS OLCHKA NCPCPACMPCAC/CHHS HAHOCOB M COOP MH-
(opvaunu 11 BLIOOPA KIHOYCBOrO 0OBCKTA (MOArOTOBHTCILHBIH 3Tan). 2) Hc-
CICAOBAHMSI MICPCPACTIPCIC/ICHHS HAHOCOB HA KJKOUCBOM BOIocOope (3ran ac-
TaNbHBIX MOJICBbIX HCC/ACAOBAHKHA): 3) BbIABICHHC H3MCHCHHH. MPOH30IWICAIIHX B
penbe(c 32 BpeMA 3CMUICICILUCCKOrO MCIOTb30BAHHUS BCICACTBHC AKTHBH3ALMH
3PO3HOHHO-AKKYMY IITHBHBIX NTPOLCCCOB. H IPOTHO3 TICPCPacTpCACICHHS HAHO-
COB H COIMYTCTBYFOILMX HM 3arpPA3HSIOLIMX BCIUCCTB B DACCCHHC PCKH (AHAJIMTH-
YCCKHH 3Tan).

OcHoBHOH 3a7auci NOJrOTOBMTCIBHOIQ 3TaNa SIBJSICTCS NMPOCTPAHCT-
BCHHO-BPCMCHHAS OLICHKA Pa3BHTHS 3PO3HOHHO-AKKY MY SITHBHBIX MPOLCCCOB HA
pcuHOM BOA0cOOpC 32 MCPHOI MACCOBOM pacnaluku 3eMc/b. CHauana nmpoBOIUT-
Csl OLUCHKA JCrPaJALHH PCK HHU3KHX MOPSAIKOB B MPCACHAX KPYMHOrQ PCyHOrO
facceiind. BRIFOYAIOMCTO HCCICAYEMYIO TEPPHTOPHEO. 14 OOMBIIMHCTBA PETHO-
HOB B IIPEIC/IAX F/KHOTO METACKNOHA PyCCKOH pABHHHEI MOKHO HAHTH TONOIpa-
(pHdeCKHE KAPTH COMOCTABHMBIX MACIITA0OB, COCTAB/JCHHLIC B PABHOE BPEMIL.
TTocKOIbKY B paHOHAX ¢ BBICOKOH HHTCHCHBHOCTBIO 3PO3HOHHO-AKKYMY IATHB-
HEBIX TIPOLECCOB PYCIIA MAJIBIX PEK B HAMOOIBIIEH MEPE TOABEP/KCHBI H3MEHCHH-
SIM BIL10TH [0 MOJMHOTO BAHJICHHA H OTMHPAHIN, TO CONMOCTABICHHS CTPYKTYPHI
CEeTH MOCTOSHHBIX BOJOTOKOB B PAMK:X T€OMH()OPMALMOHHEIX CHCTEM IO 3BOJIICT
BBIABHTH TEMITBl OTMHPAHIL PEK B PA3THMHBIN HACTAX HCCIEAYEMOH TSppHTOPHH
H HANPABIEHHOCTH IPOLECCa BO BpeMEHH. B HacTosmiee BpeMA IOJ0OHBIC CO-
MOCTABIICHHA NPOBSICHBI A1 OacceHOB JIoHA, BepxHEH OKHM M pagd IPYTHX
(T'onocos, Meanosa, 1994; Ianus 1 ap., 1997; Toaocos, [lanus, 1998). Ogno-
BPEMEHHO AT BCETO 0acCeiHa COOHpaeTCa HHA)OPMALLS O XO3SHCTBEHHOM HC-
IOJIb30BAHHH, NPHPOAHBIX YCIOBHAN H cnCUH(HKC NCPCPACNpPCIC.ICHHA HAHOCOB
(UBanora u ap.. 1996; Golosov, 1998). Kak npaBu.10, HHPOpMALHSL O Pa3IHHHBIX
JTanax CCAbCKOXO3AHCTBCHHOMO OCBOCHHSI TCPPHTOPHH, XPaHALLAINCH B paiOH-
HbIX, 00JACTHBIX MM FOCYJAPCTBCHHBIX APXHBAX, HC OTIHYACTCH A0CTATOUHOM
MOJTHOTOMH, OCOOCHHO B “MACTH HAIMUMS NMOAPOOHOM0 KAPTOrpa(PHUCCKOTO MATC-
pHaja. B ayulucM cayuac vaacTcsl OTBICKATb KAPTbl M MUIAHbL YrOAMH A1 OT-
JACABHBIN BOJIOCTCH WM moMCLUMYbUN HMCHUE (MBaHoBa u ap., 1998). [No3romy
A8 ACTANLHBIX MCCICAQBAHMMH NMPCIMNOUTHTCILHO BLIGHPATh OOBCKT B MPCACIax
TCPPHTOPHHU, XAPAKTCPU3YIOLICHC OOLICH 1/1st BCCro PCrHOHA NOC.ICA0BATC/IbHO-
CTBIO 3CM.ICACIBUCCKOr0 OCBOCHHSI B 3TOM CJIY4ac MPH OTCYTCTBHH KAKHX-1HOO
CBCACHHH MO KOHKPCTHOMY OObCKTY MOKHO HCIO/Ib30BATh OCPCAHCHHBIC AAHHBIC
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A1 peruoHa. CBEICHHS O CEBOOOOPOTAN, CPOKAX CeBa H YOODKH CYINECTBYIOT
YALIC BCCTO TOJIBKO ISl PCTUOHA B LICAOM, d /151 KOHKPCTHOIO N0/ 00HAPY kU~
BAKOTCS OUCHb PCAKO. MHQOPMALIMIO O COCTOSIHMH NOUBCHHOIO MOKPOBA OOBIUHO
MO>KHO MOUCPNHYTh TOILKO A1s nepuoaa ¢ koHua XIX Beka. Cpeaue- Hau kpyn-
HOMACIUTAOHDBIC KaPThl, COCTABACHHbIC 1151 HCCACIYCMOM TCPPHTOPHH B Pasiutl-
HbIC MICPHOIbl BPCMCHH, AAKOT BO3MOKHOCTb NPOCICAHTL AUHAMHKY POCTA KpyT-
HbIX OBPOKHBLIN (POPM. BeCbMa 3KCIATCILHOC, HO HC BCCrAA PCAH3YCMOC YCIIO-
BHC — HAIHUKC MCTCOCTAHLMH HCAAICKO OT MPCANOaracMoro 00bekTa Hecacao-
BaHui. B cmyuac cc OTCYTCTBHSI MCTCOPOIOTHUCCKHC CBCACHHS MOTYT ObITh MPH-
00pCTCHbI B PCTUOHAJbHBIX MCTCOLCHTPAX. KOTOPbIC XPaHAT HHQOpMAaLHIO 34
BCCb CPOK HABD.IHOICHHH MCCTHOH CCTH MCTCOCTAHUHH. B BOIbIIHHCTBC cnyyacs
NPOAOIHKHTCIBHOCTD HAOIKOACHHH Pcako npebiuact 60-70 ner.

KOHKPCTHBIH O0BCKT HCCNCI0BAHHE BBIOHPACTCS MOC.IC PCKOTHOCLHPO-
BOYHOrQ 00bC33a. MAapLIPYT KOTOPOTO HAMCUACTCH MO PC3v/bTaTaM AHAH3a HH-
(opMaLKK 0 TCMAAX ACTPAIALUMH PCHHOH CCTH, HATIHYHS H CTCIICHH ACTAJNIbHOCTH
AAHHBIX O CCNIBCKOXO3AHCTBCHHOM HCNO.Ib30BAHHH 3CMCIIb H H3YUCHHSA KPYMAHO-
MaclTabHbIX TOROKAPT. OCHOBHON LCTbH) PCKOTHOCLIHPOBKH SIBMSICTCH OLCHKA
COBPCMCHHOTO COCTOSIHHA BOJOCOOPOB. BBIOPAHHBIX B PC3V/LTATC APCABAPH-
TCILHOrO aHaiu3a BCCH Oasbl Janubix. [1o pesynbraram o0be3na BeIOHpacTes
00BCKT, B HAMOOIBLICH MCPC XaPaKTCPH3YHOLLHHCS THIHYHOH 1JIst TCPPHTOPHH B
LICTIOM CTCACHBKO PacmaxaHHOCTH H PACAO.JOKCHHCM HAIUHH Ha BoJocOope. oT-
CYTCTBHEM HACEJICHHBIX IYHKTOB. HACBIIHBIX JOPOT. TPYyOONIpPOBOIOB H APYTHX
COOPY)KCHHIl H TEXHOTCHHBIX BORICHCTBHI. OIHOBPEMEHHO 00BE31 MO3BOJLIET
BBIABHTBb COBPEMCHHOC COCTOSHHE PYCEJ MATBIX PEK: COCTAB AUIOBHA. CTCICHB
TPAHC()OPMHPOBAHHOCTH I11CCOBBIX H NMEPEKATHBIX YYACTKOB, XAPAKTSPHBIC IIPH-
SHAKH H3MCHEHHS MOP(OJIOTHH PYCIa.

JOJHHBI MaBIX PEK HYKHOTO METACK10HA PYCCKOM PaBHHHBI OTIHYAIOT-
CSl PANIHYHBIM COOTHOLICHHEM MESKTY CMBIBASMBIM CO CK10HOB H aKKY MY THPYE-
MBIM B JHHING MaTepHanoM (T'onocos. 1998). B mpeneiax peuHBIX OacCCHHOB
BELAETACTCA OOBIMHO TPH-YETHIPS THIA OAI0YHBIX BOJOCOOPOB ¢ PA3IHIHBIM Xa-
PAKTEPOM TPAHCIOPTA HAHOCOB, BCECTOPOHHEE 00CICA0BAHHE KUKIOTO H3 HHX
MPEACTABIAETCA MAI0BSPOATHEIM. [T03TOMY HA NPEABAPHTCIBHOM I3TANE BAKHO
XOTA OBl NPHOJHBUTEIBHO OLECHHTH THAIA0H H3MCHCHHI KOWPHIHECHTOB 10C-
TABKH HAHOCOB A1 KDKAOM0 THMA BOAOCOOPOB M BbIOPAThL OJHH HIIH ABAa M3 HHX
A4 ACTanbHOre 00CnCca0BanHs.

OTan AcTalbhbiX MOICBIX MCCICIOBAHHH MAYMHACTCH C COCTABJCHHMSI
KPYAHOMACWTAOHOH rcoMOpO10rHMCCKOM KAPThl HA TCPPHTOPHIO BbIOPAHHOIO
Bo0cOopa. Oco00C BHHMANKMC A0TKHO ObIThb YAC/ACHO 3JICMCHTAM 9PO3HOHHO-
AKKY MV/IATHBHOIQ M QHTPOROrCHNOro peabcda. K nocacaHuM OTHOCATCS Hana-
1K (COBPCMCHADBIC H 3a0pOLICHABIC), IPYATOBLIC A0POrH, PIIKH H MCKPIIKOBbIC
MOHWKCAHS B JICCOMOMOCAX U T.NM. BOIbIIMHCTBO 31CMCHTOB AHTPOMOICHHOIQ
peabc(a BAMSOT HIH BAMAANH Na AAAPABICAHOCTb M TCMIAb! 9PO3HOHHO-AKKY MY -
JATHBHBIX MPOLCCCOB. ['COMOPOI0rHMCCKasl KapTa HMCMOMb3YCTCS B KAMCCTBC
OCHOBbBL Uit BbIOOpA Touck OTOOpa nMpo0, 3akIa kH ONOPHLIX Pa3spc3oB H A
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pacueTd IIOMAACH POHOHHBIN H AKKYMY LTTHBHBIX JICMCHTOB peibe(id. paH-
JKHPOBAHHBIX B 3aBHCHMOCTH OT TCMIMOB mpoLccca. OCHOBOH A kapTorpadupo-
BAHUA MOCYT CIVIKHTh TOMOrPAQUUCCKHC KAPTbl U MaHbl Macwrada 1; 10000 u
kpynuce. [t GoJicC MOJSHOrO OTPAYKCHHS MPOSIBJACHUEH B pebe(ic MPOUCCCOB
NICPCPACNPC,ACACHHUS HAHOCOB HKCIATCIbHO MPOBCACHHC MCOAC3HUCCKOMN CBCMKH C
HCTOab30BaHHCM paboTtarowcit B guddepcHunanbhom pekume GPS (MMauun,
lenbman, 1997). Momumo GoabLucit ACTANILHOCTH Takas ChEMKA MO3BO.IICT CTPO-
T0 (JHKCHPOBATb TOUKH B3THs NPOO, 4T 00.1Cr4acT KX NOBTOPHbIH 0TOOP.

J1151 BbLAC/CHHS KOHTYPOB MOUB PA3HONO THMA W PA3HOH CTCICHM CMbITO-
CTH, & TAIOKC 1151 BLIOOPA MCCT 3a/I0KCHHS PA3PC30B MPH MOYBCHHO-3PO3UOHHOM
IpO(MIMPOBAHHH HCOOXOJHMMA HOUBCHHO-3PO3MOHHAs KapTa. B peruoHaipHOM
YTIPABICHHH 3CMIICYCTPOHCTBA MOMCHO HOJIYYHTB PC3y.IbTaThl CTAHAAPTHOH MOY-
BCHHOH CBCMKH. LCITLKO KOTOPOH ABIACTCS JOCTOBCPHOC OTOOPAKCHHC pas3iiHy-
HBIX THIOB H MNOJITHIMOB NOYB C OMHCAHHCM HX (PH3HKO-XHMHUCCKHX CBOHCTB H
MOP(OJIOrHH. BBIACICHHC KOHTYPOB MOUB PA3IHYHOH CTCICHH CMBITOCTH Mpo-
BOJHTCA C MaJIOH ACTATbHOCTBEO H OCHOBAHO HPCHMYLUCCTBCHHO Ha OLICHKC VK-
JOHOB CKJIOHOB. [To3TOMy HCOOXOIMMA JOMO.THHTCIIbHAS MOYBCHHO-IPO3HOHHAN
CBCMKA C MJIOTHOCTBIO Pa3pei0B. JOCTATOMHOH /151 NAPAKTCPUCTHKH KAaXKIOro M3
KOHTYPOB C PA3IHYHOH CTCNICHBIO CMBITOCTH H AJIMTC.IBHOCTBIO 3CM.ICIC/IBUCCKO -
IO HCHOJIb30OBAHHS.

HcHOoIb30BaHHC MOJCTICH 151 pactcTa TCMIOB CMbIBa ¢ 00padaTbiBacMbIX
CKIOHOB MAJIBIX BOZOCOOPOB MOKA3AI0 JOCTATOMHO BEHICOKYH) CXOIHMOCTD IOy -
YAEMBIX PE3YABTATOB ¢ (DAKTHICCKHM CMBIBOM B CPCIHCMHOTOJICTHEM paspese
(Golosov, 1998). OTHAKO COBPEMCHHBIE MOJC/IH JPO3HH HE MO3BOIMOT ¢ HEOO-
NOAMMOH TOUHOCTBI) BBIIBIATH DACHOIOKCHHE 30H CMBIBA H AKKYyMYJLILUHH
BHYTPH NAIIHH.

BrICOKas 3ArpASHEHHOCTH IMOYB HOKHOTO METACKIOHA PyCCKOH pABHHHEI
PATHOHYKITHIAMH H, IPESHIC BCETO. H30TONOM LE3HA-137 4epHOOBLIECKOTO IPO-
HCXOKICHHS, NMO3BOJACT HCMOIB30BATH PATHOMBOTONHBIL METOI AJI1 OLEHOK
MOTEPB MOYBHI 34 NEPHOI ¢ 1986 I. 30 MOMEHTA HCC/IeTOBAHHM. HI3BECTHO. YTO B
HACTOALICE BPEMA JAHHBIH METO,1 NPABOMEPEH TOIBKO UL BEIABICHHA YIACTKOB
co ¢cMBIBOM 00:1¢ee 20 1/ra (JIutBHHE H Ip.. 1996), MOCKOIBKY NPH MCHBIICM CMBI-
BC MOTEPH H30TOMA ¢ MOYBOH HE MPEBBIIAIOT €T0 ECTCCTBEHHOH BAPHAOCIBHOCTH
(Golosov ct al., 1999). Co BpcMCHCM NOPOr HHTCHCHBHOCTH CMbIBA 114 AAHHOTO
MCTOIa OV, ICT CHHMKATLCS!.

CyMMAapHbiil BBIHOC HAHOCOB M3 J0KOHH W OBPArOB ONPCACIACTCS MYTCM
pacucta HX obbcMa no JanHbiM GPS chemkH. OCHOBHOH TPYIHOCTBIO HB.ISCTCS
YCTAHOBJICHHC MX BO3pAcTa H, C.1C10BATC/IbHO. ONPCACICHUC 00bCMaA JOAHTPONO-
TCHHOIO H AHTPOMOICHHOrO BbIHOCA. BospacTt oBpaxHbix (opM, TpaHcopmupo-
BABLIUXCS B OATKH, MOMWCT ObITh YCTAHOBICH MPH COMOCTABICHHH PA3HOBPCMCH-
HbIX TOMOrpa)MHCCKHX NIAHOB H KapT. OJHAKO 3TO HC BCCTAA MOKHO OCYLUCCT-
BHTb., Ewlic cioxuce npofiacma onpcicicHHs Bospacrta 10:x#0MH (Kosmobckast,
1995). BOMLIIMHCTBO H3 HUX B CTCMIHOMH M JICCOCTCNHOM 30HAX HMCCT 3PO3HOHHOC
MIPOMCXOMKACHUC, TIPH 3TOM TOJLKO 4aCTb CHOPMHPOBATACH B CCTCCTBCHHbLIN YC-
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JOBUAX, OCTAIbHbLIE HHTPONMOICHHO OOVCIOBICHBL JAUACTYE) AHTPONOTCHHAS
9PO3Hsl HACTICAOBAIA CKIOHOBBIC MOHH/KCHHSI CCTCCTBCHHOIO T'CHC3HCA, H COBpC-
MCHHbBIH OOBCM 2PO3HOHHON (POPMbI SIBIUICTCS PC3Y.IbTATOM MPOSBICHMS HC-
CKO.IbKHX TMPOLICCCOB.

131 OUCHKH 00BCMOB HAHOCOB B B0HAN AKKY MY JSIIMH HCOONXOAMMO 3HATh
HX IUIOIIAAL H CYMMAPHY O MOLIHOCTb C10$. HAKOMHBLLCIOCS! 3d W3BCCTHbIH MH-
TCPBA1 BpeMCHU. B npcacnax 6ai10uHbIX BO,T0COOPOB BbLACSOTCS CICAY FOLLKC
9ICMCHTbI AKKYMY.IATHBHOrO pPcibCda: MOAHOKHA PACMAXHBACMBIX CKIOHOB,
S3bIKH H LICH(BL HAHOCOB Ha OOpPTax 0a10K, PA3HOYPOBCHHBIC YYACTKH AHHIL,
BKJIFOUASI KOHYCA BbIHOCA (MOCICIHHC HHOTAA MOTYT PACHOIATATLCS BHYTPH Ma-
XOTHOrO CKJIOHA). [I01aIH KaKIOr0 aKKY MY THTHBHOIO 31CMCHTA penbeda Bbl-
SIBISIFOTCS HPH TCOMOP(ONOrHuCCKOM KAPTHPOBAHHH. MOLIHOCTD arpHKYIIbTYP-
HOrO CI0s YCTAHABJIMBACTCY MPH ONHCAHHH OHOPHBIX pa3pcioB. Hawbojce na-
JC/KHBIMH NPH3HAKAMH ArPHKY.TIbTY PHBIN HAHOCOB SIBIISIKOTCH HAJTHUYHC B AKKYMY-
JSTHBHOH TOIUIC MOrpcOCHHOH MOYBBI. NOBBILICHHAN 'Y MYCHPOBAHHOCTb OTJIO-
MCHHH M BHIMMAs CJIONCTOCTb HAHOCOB. YacTO TPaHC(OPMHPOBAHHAS BCICICT-
BHC OHOTYpOauni (Axurupos U ap.. 1988. Axurupos w ap.. 1992). B Tom ciy-
1ac, KOraa BO3HHKAKT MPOOJICMbI C ¥YCTAHOBJICHHCM HHIKHCH MPAHHIbI CNOSI aH-
TPONOINCHHOH AKKYMYJIILHH, HCODXOJIHWMO MPOBCACHHC TATHPOBOK OTIOMCHHH
PaaHOY FNICPOIHBIM HIH CNOPO-NbLILLCBBIM MCTOJAMH. B mocncaHne roabl ams
3TON0 CTAJT HCNOJNB30OBATBLCS VIOJbHBIA NICNCT PA3NHUHOIO MPOHCXOKACHHS (FKC-
JIE3HOAOPOXKHLIH TPAHCIIOPT. OTOILICHHEE 30MOB) (Olson, 1999). HazemxusmM Map-
KepOM OTJIOKCHHH, HAKOIMBINMNCA 3a MepHOIsI ¢ 1954 u ¢ 1986 r., sB1serca
H30TON LE3MA-137 (COOTBETCTBCHHO OOMOOBOIO (TJIOOANBHOTO) H YSpPHOOBLIB-
cxoro mpomcxoxacHua) (FonocoB. CuianteeB u ap.. 1992, Walling, Quine,
1992). B pesyapTaTe YCTAHABIMBACTCS 00B¢M HAHOCOB. HAKOMHBIIHHCS B TIPEIe-
Jax BOI0CO0PA 34 PA3IHYHBIC HHTCPBA.TE BPSMCHH.

COMOCTABICHHE BBIHOCA MATEPHATA H €0 MCPEOTIOKCHHSA B 30HAX AKKY-
MYJILMH, YCTAHOBICHHBIX C HCIOTB30BAHHCM PA3THYHBIN MCTOJOB. MO3BOJIAET
KOJIHYECTBEHHO OICHHTH XAPAKTSP MEPEpPACTIPEICICHHS HAHOCOB B INPEIEIAN
HCCNEeIyeMOro 6an0MHOTO BOA0COOPA H BEIMHCIHTE ¢ HCKOTOPOH NMOTPEITHOCTHEO
rxodprmenT ux nocraBkm. IIpoBEpKa TAHHOTO MOIXOAA, BBIOJMHCHHAT [N
pAxa 64TI0K, MCPEKPHITHIN IUIOTHHAMH C H3BECTHEIMH CPOKAMH CTPOMTCIBCTBA,
TMOKA3bIBACT BBICOKY IO CXOAMMOCTb PACUCTHBIN BCIHUMH C (DAKTHUCCKOH AKKY MY -
JSLUMCH HAHOCOB B NpyJax (puc. 1).

B Hactosiice BpcMst ¢ pas3HON CTCNCHbH) TOMHOCTH NOAOOHBIC OLICHKH
MOTYT ObITb NPOBCACHBI KAK Js1 BCCMO NCPHOAA CCIAbCKOXO3MHCTBCHHONO OCBOC-
nusi (Conocos, MUBaHoBa u Jp.. 1992), Tak u 235 nocacaHux 40-45 (Golosov ct al,
1998) unu 10-12 act (Golosov ¢t al, in press). MCnoas30BaHHC B NOCACAHMC ro-
Abl A1 ONPCAC/CHHUS BO3PACTA OTIOAKCHHH W OLICHKM TCMMOB CMbIBA H30TONA
cBHHUA-210 (Wallbrink, Murray, 1996) no3BONACT HAACITLCH HA PACLIHPCHHC
[PAHKL NICPHOAA TOCTOBCPHBIX AaTHPOBOK 10 140-150 e,

AHAIUTHUMCCKHIE 3TAN 3aKJIOMACTCH B HCMO1b30BAHMH PC3Y.IbTATOB MC-
CICAOBAHHMH MCPCPACIPCACICHH HAHOCOB HA KIHOUCBbIX BOJ0COOpaX KpYMHOIO
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peuHOro HacceiHa AT ONpeIeCHHS KO3 HIHCHTOB JOCTABKH HAHOCOB B PEH-
HYIO CCTh 4150 PA3AMMHBIN THIOB JAJ0UHbBIN J0JMH, HCMOCPCACTBCHHO BbIXOAS-
IIKHX B PYCI0 COBPCMCHHBIN PCK, 3T MHOPMALMSI B COUCTAHHM C PC3Y.IbTATAMH
OLUCHKH ACTPANALHM PCUHOM CCTH M JAHHBLIMM MO0 HCTOPHH 3CMICACILUCCKOLO
OCBOCHHSI KPYMHbIX PCUHBIX BACCCHHOB MO3BOIMCT KOJIMUCCTBCHHO OLCHHUTH MC-
PCPACMPCACICHHC HAHOCOB B JQJHHAN pasHbIX nopstakos ([laHud u ap.. 1997).
JIONOAHUTCIbHBIM MCTOMHUKOM HH(DOPMALHMH MOMKCT C1yKUTh ~KapTa 3po3HOH-
HO-0MACHLIX scMeab Esponciickoit wactu CCCP™ (Benoucpkosekuii v ap., 1990).
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Puc. 1. CBs3b pacuéTHBIX BSHYHH CPCIHEMHOTOIETHETO CMBIBA MOUBEI
CO CKJIOHOB C (DAKTHYECKHM, YCTAHOBICHHBIM TI0 H3MESPSHHIO 00BEMA OTNOKCHHIH
B IIPYJAX C H3BECTHBIM CPOKOM IKCILIY ATALTHH

B o0meM BHOC CXEMA H3VICHHA NEPEPACTIPEICACHAS HAHOCOB B KPYITHOM
PpEeYHOM GACCEHHE NMPEICTABICHA HA PHCYHKE 2.

OCHOBHBIC TIPOTICMBI CHOPA H HHTCPTIPCTAIIHH JATBIX
0 ICPCPACTPEICICHHA HAHOCOB B PCHHOM GacceiiHe

W3noeHHAS METOIUKA MOBBOTACT AOCTATOYHO IOMHO H BCCCTOPOHHE
HA YPOBHC COBPCMCHHbBIX MPCACTABICHUH OXAPAKTCPH30BATH U3MCHCHHSI TCMIIOB
9PO3HOHHO-AKKYMY [BITUBHBIX TPOLCCCOB MOCAC MACCOBOH pacmallukd CKNOHOB
MCIKAYPCUHH KAK B NPCACIAX MA10r0 BO10cO0Pa, TAK H B KPYIIHbIX PCUHbIX Oac-
cciiHax. TeM He MCHCC C& MPAKTHUCCKOC HCMOJb30BAHHC CTAKHBACTCA C PAAOM
mpoOACM, BbI3BAHHBIX HCMOJIHOTOH MH(OPMAUMH 00 W3MCHCHHUH BO BPCMCHH
(akTOpOB, OMPCAC/AOLINX XaPAKTCP NCPCPACMPCACICHHA HAHOCOB, H HCAOCTA-
TOMHOH M3YUCHHOCTBEO OTAC/bHbIX 3TANIOB HX NCPCMCLUCHHS CO CK/IOHOB B 1014~
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Hbl KPYMHBIX PCK. B HACTOSLICC BPCMsI MPOBCACHBI OUCHKH ACTPAAALMU PCUHOH
CCTH 34 MCPHOA MAcCOBOMH PACMALLKH 3CMCIb 1181 OOIHPHLIX MPOCTPAHCTB HOK-
HOro McrackoHa Esponcickoit uactH Poccun u Ykpauust (KoBaabuyk, [Toi-
ko, 1992; osnocos, MBanosa, 1994; Kypdanora, Byrakos, 1996; Noiocos, [a-
HHH, 1998). HO 1aicko HC BCCraa MMCCTCS BO3MOMKHOCTb OLCHHTb AMHAMHKY
M3MCHCHHH MO HCCKOMbKHM BPCMCHHBIM CPC3aM, UTO MO3BOJHIO Obl ACTANLHO
NPOCCAHTD B3aHMOACHCTBHC (JAKTOPOB, OMPCACTIOLIHY HHTCHCUBHOCTD 3aHC-
HHA PCK M COOCTBCHHO TCMMbI 3aHACHHS. [10a00HY 0 paGoTy MOKHO OCYLICCT-
BHTb 151 OO/IBLUCH YACTH 3anaaHoi nonoBHHbI PycckoH paBHHHbLI (10 npaBodc-
peakbs Boaru), Ha KOTOPY IO HMCHOTCS TOMOrPa(HUCCKHC KaPTbl, COCTABICHHbIC C
xouua XYIII 1o korua XX Bcka. CI0%kHCC HAHTH KapTOTPA(IHUCCKHC MAaTCPHAITLI
HY’KHOIO XPOHOJIOHYCCKOr0 OXBATA 114 TCPPHTOPHH BOCTOUHOH HacTH Pycckoit
PaBHHHbI.

Cop undopvaImy o teMIe-
NOJE3OBIHHH, ceRO0BOPOTaX,
1 YOHHC H HA(IPABJICHHH
BCHAIIKH H IOBTOPAEMOCTH
DKETPEMATBIOTO CKIOHOBOTO
CTOKA 32 TMePHO;T HITCHCHRHOTO
BEVIICHONIL3OBAHHS H PelHO=

AILHOM Y

OIeHKa 3aHICTTHS MAJLIX PeK
3a 1ICPHO; L HHICHCHRHOO 33M-
JICUOJIRZORAHHS B 1P ax
pedlpIx SacceHHOB IL10MANLI0
2000 4000 xv®

Brrfop x110meBLIX GaT0TnLIX
Bo;10c60pon TwroNaLIo 10-30
KN

Onenka epepacTpe/RICITHT HaIlocon
14 MCPHO;T HHTSHICHBHOTO CeITLCKOX0-
SAHCTECHHOTO HEUOJILZORAHHA 2eMLIIb
B Lpele 19X peYibix GacceHHoB 1WIo-
wanpo 2000 4 000 kv®

KoauuceTnenmas OICHKa MCPCPACHPC/TCICITHA TTATTOCOB 3a PATTHITHEIC HHTCNBATILI BPCMETIH HA
KJKOICBBIN I-!U,»'l()l;()()p?l.\'. [loaeBhIe Heelle; loRaHHS CYMMapHRIX (OepPh HOYRKE H AKKYMYIIAIIHH
HALIOCOB BHVIPH BOIOCcOOP

Puc.2, TIpUHUMNHANBHAS CXCMA KOJHUCCTBCHHOM OLCHKM NCpcpacnpe-
AC/ICHHSI HAHOCOB B pcUHOM DacceiiHe.

OnbiT paboTbI NOKA3BIBACT. YTO MPH OLCHKAX W3MCHCHHI TCMIMOB CMbIBA
B KPYHHBIX PCUHBIX DacccHHAX HCHO.HOTA WH(OPMAUHH O ccBOOOOPOTAX, MIO-
LWAISIX MAXOTHBIX 3CMCIb H MCTCOPO.IOTHHCCKHX YCNOBHMAX 3a MOCICIHHC IBA
CTOJICTHS HC #BJSICTCA MPCrpanoil J.18 OHPCACACHHSA TCHACHUHWH W3MCHCHHS HH-
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TEHCHBHOCTH ?p03HOHHEIX npoueccos (Sidorchuk. Golosov. 1994). B To »xe Bpe-
MA UL KIHOUCBBIX 0accCiiHOB MOI00Has HHQOPMALMA J0/oKHA ObITh MAKCH-
MAJbHO TOJIHOM. M3MCHCHMS M10IAACH NANOTHDBIX 3CMC/Ib MOTYT ObITh YCTAHOB-
JCHBI HC TO1bKO NO TONOIpadUUCCKMM KAPTaM pa3HOro macwurada, HO W IO no-
JQKCHHIO CTapbIX HAanauicH, OObIMHO CONPAHSIIOILHMXCS B pcabe)c H (HKCHPYIO-
LM FPAHULbI MAKCHMAJIBHON PACNALIKH CKIOHOB. MCTCOPOJIOrHUCCKHC Y CIOBHS
KOCBCHHO XAPAKTCPH3YHOTCsl CBCACHUSMH O BOAHOCTH KPYIHBIX PCK H DKCTPC-
MaabHbIX 10J10B0AbiX ([Tanuu u ap.. 1997). TeM HC MCHCC TIONOIHCHHMC a3 AaH-
HBIX O CC/IbCKOXO3SHCTBCHHOM OCBOCHMM PYCCKOM paBHMHbI H MCTCOPOJIOrHUC-
CKHX YC.10BHSX NOCJICAHHX CTOJICTHIH OCTaCTCs BakHOH Npo0.acMoi.

OLCHKA 3PO3HOHHBIX MOTCPb MOUBLI CO CKJIOHOB DANOUHBIX BOAOCOOPOB
32 BCCb MCPHOA OCBOCHHSI — OJHA W3 HaudOJCC TPyaHbIX 3a1a4. Hauboace Ha-
ACHKHBIH MYTh C& PCLUCHHS — OAHOBPCMCHHOC HCMO.b30BAHHC PA3.THUHBIX MCTO-
JOB OLCHKH CKJIOHOBOIQ CMBbIBA: MOYBCHHO-MOP(OIOrHUCCKHX. PAIHOH3OTONM-
HBIX. @ TAKAKC pacyéTa CYMMAPHBIN NOTCPb NO 3PO3HOHHBIM MOaC.TaM (MBaHOBA H
ap.. 2000). Tlpx 3T0M CICAYCT NOMHHTL. YTO NCPBBLIMH ABYMs MCTOJAMH NOJY -
HYAKOT CYMMAPHBIC NMOTCPH OT NMOUYBCHHOH H MCXAHHUYCCKOH 3po3uH. Ha yuacTkax
CKJIOHOB CO CMbIBOM 10 10 T/ra BO3ICHCTBHC MOCICAHCH HA MCPCPacpeac/icHHUC
NIOYB COMOCTABHMO C BIMSAHHCM BOHOMH 3po3uu (Govers ctal.. 1996).

He McHee C10/HOH NPOBICMOH 4BIACTCS YUCT BHY TPHCKJIOHOBOH aKKY -
MyJISUHH. B nmpouccce OCBOCHHMS CKIOHOBBIX 3CMCJ/Ib MOITANHOC HAPACTAHHC
IUIOIAIN NAIIHA. KaK DPABH10. CMEHAIOCH COKPAIICHHEM €€ 32 CUET OTTOpIKe-
HHS HAHOOMEC 3POIMPOBAHHBIX H MATONPOIYKTHBHBIX YUACTKOB. T€M CAMBIM
HCOJHOKPATHO MCHAIOCH NOJIOKEHHS BAKHOH JHTOIHHAMHICCKOH [DAHHIBI Me-
JKIYy TAITHEH H PACTIONOKCHHOH HIDKE HEOOPAOATBIBACMON HACTBIO CKIIOHA.
TIpsAMBbIC H3MEPECHHS HHTCHCHBHOCTH AKKYMY.TAHH NMOKA3AIH, YTO HA JAHHOM
pyvOeke B cpeaneM sagepimBactca oT 20 10 80% HAHOCOB B 3ABHCHMOCTH OT
YCJOBHH H HHTCHCHBHOCTH CTOKA (1'0:10C0B, 1988). B pAne CIy4aeB mOIHOCTHIO
SAHIHBAKOTCA KPYITHBIC PHITBHHBI H MCIIKHE OBpArd rIyOHHOH 10 1 M (puc.3).
IIpH HEH3MECHHOM B TEUCHHE HECKOIBKHX JICT IOJIOKCHHH [PAHHIEI MALITHH IO €
HIDKHEMY KP4 BOSHHKACT CBOCOOPA3HEIH BOJ03dACP/KHBAKOIIAH BaJl, HA3BIBAC-
MBIH HAMAIIBE0. Hanmanie NpHHLIHITHEATEHO MEHACT HANPABICHHS M TEMIIBI IIEpe-
pacmpeac.aeHAs HAHOCOB. Tlepea HEH HACT ARKYMYJHIHA CMBITOTO MATEPHAIA. A
B HAMOO/ICC MOHMKCHHBIX MCCTAX, FAC KOHUCHTPHPYCTCH CTOK, NPOMCXOAMT NC-
PCTCKAHHC BOAbL TCM CaMbIM HAMALb NOMOrAcT MACTHUNOH pasrpy3Ke NOTOKA H
01HOBPCMCHNO NPHBOAMT K KOMLCNTPALIMH CTOKA BOAbl H MAHOCOB, AKKYMYV.1i-
IHH NCPCA HANALUbI MPOHCXOAMT B TOM C.IvUacC, CC/IH ONa OPHCHTHPOBaNa Icp-
OCHAMKYJIPNO HIH Noa NcOoMblMM ¥I10M K JHHHSM ToKa. Ha yuacrtkax. rac
Hanawb PacnE.1aracTCsi BAO/Ib OCHOBHOIO CKJIOHA H HMCCT BbIPAXKCHHbIH Npo-
A0JbHbIH YIUIOH (HAMPUMCP, B BCPNOBbIN 00.10K), BA0.1b HCC MOKCT HATH TPAHC-
NOPT HAHOCOB HJIH JA5KC CMbIB BCPXMMX MOUBCHNbIX FOPH30HTOB,

B Tom cayuac, korda nanamb HC GOPMHPYCTCH (MPH YACTOM H3MCHCIHH
KONTYPOB MOJICH MM HC3HAYHTCIbOBIX YKAOMAX MOANQYHH PAaCIaXHBACMbIX
CKI0MOB), NAHOChI, NCPCMCIIACMbBIC MIOCKOCTHBIM CMbIBOM, CBOOOAHO NOCTYNA-
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FOT HA 3aICPHOBAHHBIN OOpT 0a1kH. [TOBEPXHOCTD CKIIOHA, TOKPBITAA HE CTPAB-
JCHHBIM H HC BbIOHTbIM TPABOCTOCM C MPOCKTHBHbIM NOKPbITHCM 80-100%, aaxc
IIPH 3HAMMTCIbHbLIX YIAOHAX (10 20-23%) cnocoOHa 3a,1CPKHBATD 3HAUMTCIbHY KO
YACTh MOCTYNAOLUCTO MATCPHAMA, TaK., B Pa3pcsax Ha 341CPHOBAHHOM OOpTY
tanku [Monos oppar (TamOoBCkas 00.1aCTh). PACNOI0KCHHBIX B 15-25 M Hiubke
Kpasl naliHK, PUKCHPYCTCS! HAMBITBIA €10 MOLIHOCTLIO 10 70 CM, W3 KOTOPbIX
0K0J10 50 CM OTI03KMIUCH 3a nocacauue 40 act (puc.4).

Brr
0 50 100
0-20 ’ ~—
30-40
M 50-60 HAHOCbI T
70-80 Paspes
-1 -2

Puc. 3. [Moncpcunbiii npoduib COBPCMCHHOI JOAOHHBI HA 3aCPHOBAH-
HOM CroHC Oaaku EnxoBka u smropa pacnpeaciachus Cs-137 B 3an0.1HCHHOM
HAHOCAMM AHHILC N0kOUHbL | cospemernias nosepxitocms oumuwa; 2 onuye
oepaaa.

Brir

0-10,0
25-30

M 4550 Hanocst

60 -70

Puc. 4. Smopa pacnpeaciacHust Cs-137 B HHKHCH TPCTH 331CPHOBAHHO-
ro ck.1oHa 6anku [Tonos Ospar.
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AHATH3 pa3pe30B OANOYHBIX CKIOHOB, KAK H HATMMHE CTAPbIX HAMALICH,
TAKKC JACT BO3MOKHOCTb BbISIBJICHHMS CTAPOMANOTHBIX yYHacTkoB, QOHAPYMCHHUC
B HHX MOrpPCOCHHBIX MOYB C HCHAPYLUCHHLIM NPOQHICM CBHICTCILCTBYCT 00
OTC¥TCTBHH NMPCALICCTBYIOLICH PACNAllKH; B TOM CJIYYAC, CCJAH BCPXHHUC FOpH-
JOHTbl MOIPCOCHHOH MOUBbI PCAYUHPOBAHbI, MOKHO YTBCPAKIATh, UTO JAHHBIH
YUACTOK PaCNaxHBANICA, a MOTOM ObL1 3a0POLLUCH; AKKY MY IALHA HAHOCOB NOBCPX
CMBITOrQ CKJIOHOBONO MPO()H.18 C HC33ICPHOBAHHOH MOBCPXHOCTBI) CBHACTCIIb-
CTBYCT 00 OTCYTCTBMM NCPCPbIBOB B OCBOCHMH CKJIOHA. COMOCTABICHHC MOMY-
YCHHBIX TAKHM 00Pa30oM JaHHLIX C KAPTOIPAQHHUCCKUMH W APXHBHbIMH MATCPHa-
JaMH [0 HCTOPUM OCBOCHMSI BOAOCOOPA MO3BOIACT YTOUHATh AHHAMMUKY [PAHHLL
CCITbCKOXO3SMHCTBCHHBIX ¥IOIHH 17151 KOHKPCTHBIX YYACTKOB.

Haubo.ace c1abo HecncaoBaH BOMPOC AATHPOBKH BO3PACTA CKIOHOBBIN
J0OHH. OUCBHIHO, UTO CaMBbIC KPYTHBIC W3 HUX CYLICCTBOBATH 10 Hauaia pac-
NAWKHA KaK B PaHOHAX PACHPOCTPAHCHHs MOPCH. TAK H B MPCICIax ICCCOBBIN
oraoxcHui (Jokyuacs. 1936). B To xc BpcMs uacTh JOKOHH c(hopmupoBanach
NOCIIC HaYana PaCHALUKH, HPHYEM B PSAC PCTHOHOB CTCNHOM 30HBI BBIHOC M3 HHX
Hrpall CYLICCTBCHHY O POTb B (OPMHPOBAHHH CTOKA CKJIOHOBBIX HaHOCOB (["ono-
coB H Ap.. 1990: Koziosckas. 1995). COOTHOLICHHC NPOLICCCOB IPO3HH H KKy -
MYTAUHH B JIOKOHHAX HA 3aICPHOBAHHBIN CKIIOHAX HM3MCHACTCH BO BPCMCHH.
JloOHHA MOMCT BCKPBIBATBLCSA BPCIOM B PC3VILTATC HOMATHOH 3PO3HH. BbI3BaH-
HOHM MPOXO’KICHHCM BOTHBI BPC3AaHMSl HA YUACTKC JHHILA OAlKH. HA KOTOPbIH
OMHPAETCA AOKOHHA. B HTOTE, B 3ABHCHMOCTH OT CTATHH PA3BHTHA, 10:K0HHA HA
CK10HES MOKET OBITh HC TOJIBKO TPAHCHMOPTHBIM KAHA10M (C HYACTHIHOH AKKYMY-
TANHCH MOCTYMAKINHX B HEC HAHOCOB). HO H HCTOUYHHKOM JONMOJHHTCIBHEIN HA-
HOCOB B PE3YIBTATE €¢ PA3MEIBA. B TOM CIyuae, KOIa PACHANAHHBIC CKJIOHEI
PACYUICHEHBI 10/KOHHAMH, IO KOTOPBIM TPAHCMOPTHPYETCA 3POIHPOBAHHBIN Ma-
TEPHA1, HEPEMEINCHHE HAHOCOB HA TPAHMIE MAIIHA-30ICPHOBAHHBIN CKJIOH HME-
€T CBOH OCOOCHHOCTH. Yamie BCEro mpoJO-TKCHAEM JTOKOHHBI HA 30 1¢PHOBAHHBIX
OOpTAX CIY’KAT CTAPBIC OBPUKHEIC BPE3BI H PHITBHHBI, BOSHHKIIHE B TO BPEM,
KOTJd MAITHSA CIYCKAIACH Ha 0opT 0a.1kH. CeliMac OHH YACTHYHO HIIH NO.THOCTBEO
3AMO.IHCHBI HAHOCAMH H 3ACPHOBAHEL T.€. OJTHOBPEMCHHO B HHX HIET AKKYMY-
JALHS ¥ TPAHCTIOPT HAHOCOB B THUIIE OalkH. [loampy KuBarommii 3()eKT Hama-
INH CKA3BIBACTCS H B 3TOM CIVH4A€: B TATBBETE OJKOHHEI Epea HeH (hopMupyeTcs
BHYTPCHHUIT KOHYC BbIHOCA., TCMITbI KKY MY TALHH 31C¢Ch MOTYT ObITh HACTO.1bKO
BBICOKH, UTO MOLIHOCTb CXKCFOIHO OTJAraCMOM MAMKH HAHOCOB MPCBBILLACT
CTAHIAPTHYIO JI1yOHHY naxoTbl (20-23 cm). [Mo3ToMy B paspesc UCTKO BbLICIS-
I0TCSl [OPH30HTbI C CONDAHMBLUCHCSI XADAKTCPHOH CIOMCTOCTLIO: YCPCAOBAHHMC
TOHKMX (1-2 MM) OpOCIOCB ANCBPMTA H §0.1CC MOLUHBIX NPOCTOCB OKATAHHBIX
TIOUBCHHbIX arperatoB. Koraa npoJo.KCHHCM J10KOHHBI HA TALUHC CJIVOKUT 34-
JCPHOBAHHAS PITBUHA WM OBPAr, Pa3pcsbl B CLO TATbBCIC MOKA3BIBAIOT 3aKOHO-
MCPHOC YOBIBAHHC MOLIHOCTH arpHKYJIbTYPHBIX HAHOCOB K HIOKHCH TPCTH CKJIO-
HA, a 3aTCM YBCIMUCHUC WX MOLIHOCTH NPH MCPCXOAC K LUCHTPAIbHOH YacTH Ha-
J0KCHHOIO HA NMOAHOKHC CKIOHA M JHUILC OallKH KOHYCA BbIHOCA.
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JOCTaTOUHO CIOKHAA 3d1a4a — BELIBICHHE CYMMAPHOH IUIOIMAIN AKKY -
MYJSTHBHBIX 30H HA 3aACPHOBAHHBIX YaCTAX CKIOHOB MCKAYPCUHH M Janok;
PCLUHTb CC MO3BOJCT aHAIU3 MOP(OIOrHH peabeda CKI0HOB B COUCTAHMU C MC-
TOAOM QUTOMHAMKALUK. MHTCHCHBHAS AKKYMYJISLMSL HAHOCOB HA CKJOHAX CMo-
cobcrByeT (JOPMHPOBAHHIKY §O0ACC BOTHYTOrQ (OTHOCHTC/ILHO HCH3MCHCHHBIX
9PO3HOHHbIMH NPOLCCCAMM COCCAHMX ¥UACTKOB) NPO(HJIA CKIOHA, 4 PCTYJISIPHOC
MOCTYILICHUC CMBITOMO MATCPHAIA MPHBOAMT K H3MCHCHHIO BMIOBOMO COCTABA
TPABSHHCTOH PACTHTC.ILHOCTH.

OnpcaciacHHe 0OBCMA AKKYMY LMK OTIOKCHHH B GaNOMHOM AHHULIC B
00IUCM HC HMCCT MCTOAMUCCKHX TPYIHOCTCH. KpHMTCpHMM BBIACACHHS HAHOCOB
arpyKy.JIbTYPHOIO HPOHCXOKACHHA B HACTOSMLICC BPCMSA ICTANBHO pa3paboTaHbI
(Axurupos 1 ap.. 1988, Awwurupos 1 ap.. 1992). HCcnonb30BaHHC PaIHOLC3IHCBO-
ro MCTOJa JACT BO3MOMKHOCTb CPABHHTb TCMITbI AKKYMYJIALHH, OMPCICJICHHBIC
AT BCCrO MCPHOJA OCBOCHHA M A14 HOCICIHHX JICCATHICTHH H. TAKHM 00pa3oM.
KOCBCHHO OLCHHTb MPABW.IbHOCTb OMPCAC.ICHMS MOLIHOCTH BCCH TOJILLH AHTPO-
NOFCHHbIX OTJNOKCHUH. JIHHLIC BAaNKKH — 3TO AICMCHT pebe(pa ¢ UCTKUMH TPaHH-
LUAMH. H MPH 3HAHUH CTO COBPCMCHHONH MOP(OMCTPHH H TCMIOB OT/IOKCHHA Ma-
TCpHAJA HOACYCT 0OBCMA HAHOCOB HC COCTABIIACT TPYJa. HaumcHCC M3yUCH BO-
NpOC O CKOPOCTAX OTCTYNAHHS BCPLUHH BTOPHUYHBIX BPC30B. (JOPMHPYFOLHUXCS HA
TPAH3UTHO-AKKYMY IMTHBHBIX Y4acTKax OanoOyHbIX IHHLL. 34CCh MOJKHO OTMC-
THTb TONbKO padoTy P.A. Kpaeuchko (1998). koTOpbIH Ha mpHMEpe psiza 6anok
Kypckoit 061aCTH MOKa3al. YTO CPEIHEMHOTONCTHHE TEMITHI OTCTYIAHHMS BEp-
IIHH COCTABILIKOT HE 001ee 1-1.5 METPOB B roi. H OONBIIAT 4aCTh MATSPHAMA,
(POPMHUPYIOIIETOCA NPH HX Pa3MBIBS. MEPSOTRIIAIBIBACTCA HA MPOTAKCHHH IEp-
BEIX JICCATKOB METPOB. QUEBHIHO, 3TO CIPABSUIHBO AJI BOJOCOOPOB ¢ HEHAPY-
IIECHHBIMH YCJAOBHAMH (JOPMHPOBAHHA CTOKA BOJBI H HAHOCOB. IIpH 3KCTpeMAaTh-
HBIX COOBITHAX I.IM 3HAYHTCIIBHEIX PASHOHANPABACHHBIN H3MECHSHHAX IO ACH
MAXOTHEIX 3€MEIb Hi BOAOCOOPE TEMITBI MEPEMEIICHHS BEPIIHH BTOPHYHBIX BpPS-
30B. KK U CKOPOCTH HX 3ANONHCHHA. VBETMYHBAKOTCA HA MOPAIOK U Oonee. OO
ITOM CBHICTCIBCTBYCT HANHYHE JAIOTHCHHEIX COBPEMCHHBIMH (JATHPOBKH IIO
Cs-137) OTNOKECHEAMH BTOPHYHEIX BPEIOB B psine 0ok CTEMHOH 30HHI (PHC.5).

TNonyyeHHBIC PE3YIBTATEL MO3BOIAIOT AOCTATOUHO AETANBHO KOIHYECT-
BEHHO OIICHUTH OCOOCHHOCTH HEPEPACTIPSICNCHHS HAHOCOB HA Y4YACTKE 00pada-
TbIBACMbIil CKIOH — 33 ICPHOBAHHbIH CKIOH — 0Bpar — DalouHOC AHHILC — PYCI0
pckd. B 1O ke BpeMst clué Mano CBCACHHH O TCMIAX AKKYMY.ISLHH HAHOCOB 33
TICPHOA HHTCHCHBHOIO CC/ILCKOXO381iICTBCHHOIO OCBOCHHS HA MOHMAX PCK Pa3HO-
ro nopsaka. Hauboace npcacTaBUTCILHBIC TaHHLIC COOPaHbl TOMLKO ANS OT-
ACNbHbIX §acCCHHOB B cpeaHey TeucHUM Kasbl (Tepesoukos, 1997) u cpeanc-
ro TeucHHst Boarn (KypbanoBa, 1996). [Ansi ocTanbHOM TCPPHTOPHH MMCHOTCS
CAMHHYHBIC M3MCPCHH, HC MO3BOTSIOLIMC MOJIYUHTh CTATHCTHUCCKH JOCTOBCP-
HYI0 KAPTHHY. MCKAY TCM COMOCTABICHHS PACUETHBIX BC/IMYMH AKKY MYJISILHH HA
MOMMAX JOJMH PA3HBIX NOPAAKOB C TAHHbIMH (DAKTHUCCKHX H3MCPCHHH TCMMOB
AKKYMYJILHME B MalbIX J0JMHAX, BBIMOJHCHHBIC A8 Psifa PCUHbIX OaccciiHOB
JloHa, nokasaaM HX XOpowuyio cxoaumMocTs ([Tanuu v ap. 1997; FOaacs, 1997).
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Puc. 5. [Mpo1onbHbi Nnpo(pu.1b BCPXOBLCB 0a1kH Be3bIMMHHASL H 3NMHOPbI
pacnpeacacHus Cs-137 B paspesax, PacnoIOMCHHLIX 10 3AMICHHON BCPLUMHDI
oBpara (pas3pe3 1) W cpasy MOCAC BCPLUMHbLL (Pa3pes3 2): 1- cospesentiai nosepx-
nocme omaya; 2 - omnge ospaca.
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VBCIHYCHHE KOJHYECTBA TOYEK OINPEICICHUA (DAKTHUCCKHX CKOPOCTCH AKKYMYy-
JALMM B JOJMHAX PCK 4-7 NOPAAKOB, ONPCICTICHHBIX HA CHCTCMATHUCCKOI OCHO-
BC MO OTAC/LHLIM PCYHbIM BOJ0OCTOPAM. MO3BOIMT AOCTOBCPHO CVAHTH KAK O
TOMHOCTH KOCBCHHbIX PACUCTOB TCMNOB AKKYMYJ/BILHH HA PCUHbIX NOHMAN, TAK H
B LCJOM O NCPCPACNPCACACHHH HAHOCOB B KPYMHbIX PeuHbIx OacceiiHax. Taxum
oBpasoM, O¥ACT MOAVUCHA OOBCKTHBHAS UHPOPMALMS O BAMSIHUH AHTPOTIOICHHO
00YCAOBACHHOIO YCHACHUSI TCMMOB 3PO3HOHHO-KKY MY ITUBHBIX MPOLCCCOB HA
(opMHpOBaHHC peabcda FOKHONO MCrack.I0Ha Pycckoil paBHHHBIL
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B.H. MuxaiinoB

YCTbi PEK POCCHM, H3BMEHEHHS HX PEXKUMA H HAYYHHE
OCHOBHI PATUOHAJIBHOT O HCTIOJb30BAHHUA U OXPAHLI®

YCTbeBbIC O0MACTH PCK (YCThsl PCK) 3HUMAROT YACTh HHIKHCIO TCUCHMSL
PCKU (YCTbCBOH YUACTOK PCKH) H 4acTb MPHOPC/KHON 30HbI MOpPst (YCTbCBOC
B3MOPbC). NMOABCPKCHHbIC B/MAHHEO PC/KHMA NMPHCMHOIO BOJAOCMAa H peku. B
YCThC AMHAMHUCCKH B3AMMOJACHCTBYIOT H CMCLUMBAKOTCS ABC PA3HLIC MO CBOWM
CBOHCTBAM BOHbLIC MACChI — PCUHAN U MOPCKAsl, OT.1ArAKOTCS PCUHBIC H YACTHHHO
MOPCKHC HAHOCbI, MPH 0.JarONpUSTHLIX YCI0BHAX (JOPMHPYCTCS AC/AbTa CO CICc-
UHPHUCCKHUM JAHTIAPTOM,

B peaynbrarc B3aHMOICHCTBHS PCKH H MOPsl M HPOLICCCOB AC.TbT000pa-
30BaHHA B YCTBAX PCK CO3JAKOTCS BCCbMA CHCLM()HUCCKHC MHIPOJIOro-3KO/OrH-
YCCKHC YCJIOBHSA. JTH YCIOBHS OUCHb H3MCHYHBbL. NOJABCPCHbI CHIbHOMY BIIHS-
HHKO CCTCCTBCHHBIN H OCOOCHHO AHTPONOICHHBIN W3MCHCHHH OHPCACNSOILNN
(paxTOpoB — CTOKA BOABI W HAHOCOB. CO.ICH. TCMJIA PCKH H PCKHMA HPHCMHOIO
BoJocMAa (koncOaHuit (JOHOBOrO YPOBHSI, PH.IHBOB. CTOHHO-HATOHHBIX SIBICHHH,
BOJIHCHHSI, CO.ICHOCTH BOJbI H Ip.). DKOCHCTCMBI YCTLCB PCK OUCHB UYTKO pcaru-
PYFOT Ha H3MCHCHHS YCIIOBHH (DOPMHPOBAHHs PCUHOr0 CTOKA B CBOCM OacccHHC
(B 0COOCHHOCTH HAa AHTPOMONCHHOC VMCHBLICHHC CTOKA BOAbI H HAHOCOB, pCry-
JHPOBAHHC CTOKA. 3arPsA3HCHHC BOJbI) H HA H3MCHCHHS PC)KMMA MPHCMHOINO BO-
Adocma (B 0COOCHHOCTH Ha KocOaHus (POHOBOrO YPOBHS kak odwcro 6asznca 3po-
sum). OCHOBHBIE 30KOHOMEDHOCTH IIPOIECCOB. (DOPMHPYIOLINX IPHPOIHEIC KOM-
IDICKC YCTECB PEK. H3NOKCHBI B padotax aBropa (Mmxaiinos, 1997a; 19976,
1998; Muxatinos u ap., 1977: 1986).

YC¢Th4 pexk MHpa H B TOM yHcne Poccun 06magaror G0raThIMH BOIHBIMH,
3EMETIBHBIMH. OHOJIOTMYCCKHMHE PECYPCAMH. HCTIONB3YCMBIME PA3HBIMH OTpPAC-
TAMHE XO3AMCTBA — CENBCKHM. PBHIOHBIM, BOJHBIM. KOMMYHA1BHBIM, PEUHBIM H
MOPCKHM TPAHCIIOPTOM H ap. (Mmxaifo. 1990; 1995; 19974). YcTea MHOTHX
pek Poccum (Boarn. Tepera. Jlona. KyOaHH) aKTHBHO HCHONB3YETCS OJHOBpE-
MEHHO CEIbCKHM M PBIOHBIM XO3SHCTBOM. YCThA BCEX KPYNHBIN pek Pocchm —
I¥TH TPAH3HTHOIO CYAOXOJCTBA M3 PEK B MOpS H B IPOTHBOIOJIO/KHOM HAIIPAB-
JeHHH. B yCTBAX MHOTHX PeK PacTON0KSHB! KPYITHBIC TPOMBIIIICHHBIC UCHTPH
U NOPTOBLIC ropoaa (Actpaxaub, Poctos-Ha-JoHy, A3oB, Kanununrpaa, CaHkT-
[erepoypr, Apxanrcanck, CercponsuHck, Hapbsan-Map, Caacxapa, JdyauHka,
Huronaceck-Ha-AMype H Ap.).

B0:3MOKHOCTH XO3SIHCTBCHHOTO MCMOIb30BAHHA YCTbCB PCK BO MHOTOM
ONPCICBIOTC! HX FHAPONOLO-3KONOTHUCCKHMMH YCIOBUSIMH H HX H3MCHYMBO-
CThto. Ha HMX FHAPONOro-3K0.10MHMCCKUC YCIOBUSL OKA3bIBACT CHUIIBHOC BIAHAHHC
XO3SLHCTBCHHASL ACATCABHOCTh B OACCCHHC PCKH H B OCOGCHHOCTH B MPCIciax

* PaGoTa pEITOMICHA TIpH pHmanconoi morIepEke PO (poekT 99-05-64780).
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CAMOTO YCTh4. B mocneqHme JECATIIETHS OCTPO BCTAMA MPOOIeMa OXPAHbI PH-
POAHBIX PCCYPCOB YCThCB PCK OT UCTOLUCHHS! H 3arPsISHCHHS,

COBPCMCHHOC COCTOSTHAC THAPOJIOT0-3KO.TOTHUYCCKHX YCJIOBHI YCTHCB PCK H
TCHACHIHS HX HIMCHCHHSA

J1si OUCHKM THAPO.I0r0-3KOJIOTHUCCKUX YCIOBHH yCTheB pck Poccuu
MOTYT ObITb IPHMCHCHbI KPHTCPHH. CXQIHBIC C TCMH, KOTOPBIC Pa3pabaTbiBalkCh
A1 PCUHBIX PYCCH H MOPCKHX BoJocMoB (KonapuH u ap., 1993; Yanos, UcpHos,
1993). OTacabHbIM NMOKA3ATCIAM IHAPO.ION0-3KOJOTHUYCCKOrN0 COCTOAHHS YCThb-
CBbIX YUACTKOB PCK H YCTbCBbIX B3MOPbCB MOMYT ObITb MPHCBOCHB! Oaibt OT |
J0 5 B 3aBHCHMOCTH OT CTCIICHH AQHTPOMOICHHOH H3MCHYHBOCTH 3JICMCHTOB pC-
HMA.

Bann 1 npucBanBacTCs MOKA3ATCIIO B TOM CIIy4ac. CCIH OH HaXOIUTCH
HA CCTCCTBCHHOM YPOBHC HJIH QUCHb CTa00 W3MCHCH. ECIH petb HICT O KauccTBe
BOIbI, TO 021 1 HMCIOT YHCTBIC BOJbI MPH COACPYKAHHH 3aTPA3HAIOLLHN BCLICCTB
ke TAK. banan 2 npHcBaWBacTCs MOKA3ATCIIO, CCIH CrO M3MCHCHHS YMCPCH-
HBIC M HC BBINOAAT 3 MPCIC.TbI CCTCCTBCHHOM H3MCHUMBOCTH. baat 2 wmcror
BOJbl YMCPCHHO 3arpsi3HCHHBIC NPH COJCPYKAHHH 3arpa3HSIOLIHX BCLUCCTB Ha
yposue [TJK. ban1 3 npuoOperaroT TC MOKa3aTe.IH PCKHMA, KOTOPBIC MOIBCPr-
JHCbh CHIBHOMY H3MCHCHHIO. Hanpumep. 3TOT 0an npHOOpCTarT BOIObI 3arps3-
HCHHBIC HIH TPA3HBIC NPH COACPKAHHH 3arPA3HAIOLINN BCILCCTB HA YPOBHC 2-3
ITAK. Ba11 4 mpHCBAMBACTCA MOKABATETAM B CIYYAE HX OUCHD CHILHOTO AHTPO-
TOTEHHOTO H3MCHCHHA. B HaCTHOCTH, 3TOT JAJUT HMCHOT BOIBI OUCHB TPSI3HEIC C
KOHLCHTPAHCH 3arpa3HAIIAX BEmMECTB Ha YpoBHE 5—-10 ITJK u comeprraHHEM
KHCIOPOA MEHEE 2-3 Mr/n. bax1 5 mpHIaeTca MOKABATEIIAM, SHAYCHHE KOTOPBIX
CBHICTC/IBCTBYCT 00 YTPATE HMH THIIHYHBIX I YCTHEBBIX MPOIIECCOB YESPT. JTOT
6a1 MPHCBAMBACTCA TEM XAPAKTCPHCTHKAM HNPHPOIHBIX YCJIOBHH H POAKHMA,
KOTOPHIE NOIBECPIIHCH MOMHOH Aerpagampd. Hanpumep, Oamt 5 mpHaaeTeda B TeX
CIy4asax, KOTJAa HPHPOJHbIN KOMIUIEKC JCTIBTHL H3-3a OTCYTCTBHA OOBOIHCHHA
MPEKPALIACT CBOS CYIUECTBOBAHHC. KOLTA BOJA “IPS3BBIMAMHO 3arpsa3HEHA. CO-
AEPAKAHME KACAOPOAd MAFACT HIvKe | MI/1. BOJHAS OHOTA ACTPATHPYET.

Ha OCHOBE paccMOTpPeHHMA THIPOJIOTO-3KOIOTHYECKOTO COCTOSHHA OT-
JAENBHBIX YCTheB pek Poccum (Kopotaes u ap., 1996. Muxaiiios, 1997a) asropoM
COCTAB.ICHA KOMIUICKCHAsA TabIuLa, cOACPKALIUAsi KAUCCTBCHHY K0 OLICHKY CTCICHH
H3MCHCHHsL HAHOOJICC BAXKHbBIX TOKA3ATCACH (XapaKTICPHCTHK) YCTbCBbIX o0Jac-
Tcit pck Poccuu (Tabauua). JAuQPpecpeHUMPOBAHHBIH AHAMH3 M3MCHCHUI, NpoUC-
XOIIMN B HACTOSIUCC BPCMsl B YCThiX pck PoccHH, nokaszan, yto HauGoJbLuMC
AHTPONMOLCHHBIC W3MCHCHUS CTOKA BOAbl H HAHOCOB OTMCHCHDBI HAa YCTBCBDIX ¥a-
cTkax pck Boaru, Tepeka, Cynaka, Aoua, KyGauu, Enuces, Amypa. Hauboab-
LIIHC CCTCCTBCHHBIC H AHTPONOICHHBIC H3MCHCHHS MOP(OIOrHUCCKOrO CTPOCHHS
ACNbTbI MPOH30UUTH B ¥CThsiX pck Boaru. Tepeka, Cynaka, [lowa, KyOawu, Tlpe-
roJiH, Heebl, JIcHbt, SIHbL Y CIOBUS 3ATUBAHUSI ICALT U3MCHHJIMCh B HAUOO/ILILCH
CTCTCHU B ¥CThix pck Bousiru, Tepeka, Cyvnaxa, [lowa, KyGanu. YcuacHue mpo-
HHKHOBCHHS! OCOJIOHCHHBIX MOPCKHX BOJ OTMCUCHO HA YCTBCBBIX YUACTKAX PCK
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KyOanmn, SAnel, Haguruprn, Kavyarku, Amypa. TIpH4MHBL — 3T0 THOO HIBATHE
CTOKA M 3apCryaHpOBaHUC CTOKA M10THHOMN [3C, nubo MCKYCCTBCHHOC yraybic-
HHC YCTbCBOro 0apa, MO0 U TO M APy¥roc. 3arpsi3HCHUEO MO IBCPIKCHbI Y CThCBBIC
yuacTkH OoJbluHHCTBa pek. Hanboace cHIbHOC 3arpsi3HCHHC BOJ OTMCUCHO HA
yCTheBbIX YuacTkax Boaru, Tperoau, Heeel, Cesepholi [Bunbl, O0H, SHbt, Un-
AUrupxd, Amypa. TIpupoaubiii xoMniacke acnst (navawadT W OHOLCHO3bI) B
HaHOONLLUCH CTCNICHH MO BCPIAUCH AHTPOMOCCHHOMY HW3MCHCHHIO B VCThAX PCK
Bonru, Tepeka, Jona. KyGauu, Hesbl, Ou.

PcskHM ¥CTbCBOTO B3MOPbsl B HAHOO1bLUCH CTCICHH H3MCHM.ICS B YCThSIX
pek, Brmajaowux B KacmHickoc MOPC. BCACACTBHC DPC3KOFO MOBBILICHHS CrO
ypoBus (ycTba Boaru, Tepeka. Cynaka). PaankanbHO H3MCHHICS PCIKHM YCTh-
CBOrO B3MOpPBS HCBbI. YCIOBHS ONPCCHCHHS BOA W CTCICHB HX 3arpsi3HCHHSA
YXYALUIHARCL HA YCTCBBIX B3MOPBIX MHOrHX pcK. HanQosce HCraTHBHBIC H3MC-
HCHHSI NPOM30LLTH HA B3Mopbax Boaru, Tepeka, Jona, Hessl. Amypa. TTpHUHHBI
3TOr0 COCTONT KAK B YMCHBIUCHHH CTOKA PCK, TAK H B YBC.THUCHHH TPAH3HTHOIQ
H MCCTHOTO 3arpsi3HCHHs BO1. COCTOSIHHC OHOLICHO30B ¥ XYALIHIIOCH HA B3MOPBAX
pek Bonru. Jona. Kydanu, Hesbl, Avypa.

KOMMNJICKCHAsI OLCHKA THAPOJOr0-3KOJOrHYCCKOrO COCTOSIHHSI YCTBCB
PCK C1CNAHA C HCHONB3OBAHHCM TCX ¥KC KPUTCPHCB. [IpH 3TOM HPHUMCHCHBI BBI-
YHCJICHHBIC MO COBOKYMHOCTH OTAC/BHbIX HOKA3aTCICH CpCIHHC Oalnbl. OTpa-
MAKLIHC HCKOTOPOC "OCPCIHCHHOC" FHIPOJIOr0-3KON0rHHCCKOC COCTOSHUC KaXK-
JOH YCTBEBOM 00.1aCTH (Ta0mHLA).

TTo OCpeTHCHHBIM KPHTEPHIM YCTHEBBIE 00JACTH MOKHO IM01PA3ICTHTH
Ha 4 rpymmsl 1) yOThs ¢ HE3HAYHTCIBHBIVH H3MCHCHHAMH THIPONOTO-IKOJ0TH-
YECKUX YCAOBHH (Cpemauid O0ann 1.4 H MeHee), 2) YCThI YMCPECHHO H3MCHCHHBIC
(cpeanmii Gamr ot 1.5 10 2.4); 3) ¥CThA CHIBHO H3MCHEHHBIC (CPEIHHH OwLI OT
2.5 30 3.4); 4) yCThs O4ECHB CHIPHO H3MCHCHHEIC (CPeIHHH Oann BeIIE 3.5).

K mepBoi rpynne (HE3HAYHTEIPHO H3MECHCHHBIX) B POCCHH OTHOCHTCA
psax ¥CTBEB pek BogocHopos benoro. Kapecroro mopei. Mops Jlanressix, Boc-
TOYHO-CHOHPCKOTO H BepHHrOBa MOpPEH. MOKA ¢nado MOABEPIKCHHBIX AHTPOIIO-
TCHHOMY BO31CHCTBHIO. B 3TOH IPVIIE OKABAMHCH YCThA XATAHTH H AHAIBIPA
(cpeanuii 6ax1 1,3), Mekenu u Ky 104 (cpeanmi 6ax1a 1 4).

Bo BTOpYIO I'pyINTY (YMEPEHHO H3MEHSHHBIX) TIOTIANH YCThA pek OHery,
Iypa, Tasza, KonbiMbl (Cpeanuii Gaaa 1.5). Jeust (1,6), CesepHoit Asuubl, TNcuo-
pbl, Uuaurupku u Kamuatku (1,7), Suet (1,8), O6u (1.9), Enuces (2,1).

K TpeTbeii rpynne (CHILHO W3MCHCHHBIX) OTHOCSTCS ¥CThbst pck [1pero.u
 Amypa (cpcannii 6ann 2,5), Cynaxa v KyGauu (2,8), Tepeka, Joua (2.9), Hesbl
(3.2), Bonru (3,3). B HauGonbwicii CTCNCHU MOIBCPIAMCHL H3MCHCHHAM LICCTb
MOCJICAHUX YCTLCB, U131 KOTOPbIX CpCIHMi §a11 paseH 2.8 u 6o.1cc.

B ucTBCpTyiO rpynny (OUCHb CHILHO W3MCHCHHBIX) HH OJHO YCTbC PCK
Poccuu noka He monano. K3 verees pek CHIT x 310 kaTeropuu Moro bt 0THO-
CHTbLCSL YCTbC AMY1aPbH CO CPCIHHM 0a110M 4,4, MHOTHC KOMIOHCHTbB! MPHPOA-
HOIO KOMMJICKCA KOTOPOIrO HAXOMATCA B CTA MM riayOokoit acrpajauuu (Muxaii-
J0B, 1997a).
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T'dﬁ.Jll-'lllﬂ. [MokasaTcau CTCNCHH M3MCHCHUS ruapo.10ro-3K0JOrH4YCCKHX
YCI10BHi yCcTheB pek Poccuu (B §a11ax)
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BelgBICHHBIC 114 OTACIBHEIN YCTBCB PEK TCHACHUHMH H3MCHCHHA THI-
PO.10r0-9KOTIOTHUCCKHX YCMOBHH CBHACTC/ALCTBYOT O CACAYIOLIMX OOLIMX 3aK0-
HOMCPHOCTSIX:

1. [TOCTCNICHHO H HCYKIOHHO COKPALUACTCS KOIHHUCCTBO PCK, CTOK BO/Ibl
H HAHOCOB KOTOPbIX HANOAHTCH B COCTOSHHH OJIM3KOM K CCTCCTBCHHOMY: CTOK
OCTANbHbIX, YIKC 3aPCTYAHPOBAHHBIX PCK, MPOI0IKACT H3MCHATLCH, DTO 03HAUA-
CT, YUTO COXPAHSICTCS H YCHJAMBACTCS TCHACHLMS BCC O0MbLUCH 3aBUCHMOCTH pe-
JKHMA YCTbCB PCK OT AHTPONIOTCHHBIX H3MCHCHMI PCUHOIO CTOKA.

2. YCHAMBACTCS 3arpsi3HCHHOCTb PCHHbIX BO,T; BO3PACTACT PO.1b MCCTHO-
ro 3arpA3HCHUS BOA, HCTOUHHUKOM KOTOPOLO CTAHOBSTCS! TPOMBILIICHHDBIC H KOM-
MYHAJIbHBIC MPCAHPHATHA B YCTBAX PCK. CCIILCKOC XO3MHCTBO M BOAHBIH (Kak
PCUHOIA, TAK H MOPCKOH) TPAHCHOPT B MPCICIAX VCTbCB pcKk. BO MHOTHX Cyuasx
3arpsi3HCHHC BOJ B YCTBSIX PCK MPHODPCTACT YIPOKAKOLLIHHA XapaKTep.

3. Ha Mop(00raucckoc CTPOCHHC H PC/KMM YCTBCB PCK. @ TAKAC HA MX
MPHPOIHBIC YCIOBHS B LIC.TOM BCC 00IBLUCC BIHAHHC OKA3BIBAKOT MHIPOTCNHHYC-
CKHC W BOJOXO3AHCTBCHHBIC MCPOTIPHATHS B NTpcaciax IAcTbT. Eciu panbLuc non-
HOCTBKO YPOAHH3HPOBAHHBIM W HCKYCCTBCHHO H3MCHCHHBIM YCTbCM MOPIO CUH-
TaTbCA THLUbL YCTbC HCBBI. TO TCMCPb MOYTH MOJIHOCTHED OCBOCHBI H MaCTHYHO
3aperyMpoBaHbl ACIbTHI TAKMX Pk, kak Boaru, Tepeka, Cyaaka, Kybawu. Py-
CNOBBITPABHTCIILHBIC H IHOY ITYOHTCIbHBIC padOTHI MPOBOIATCS B OO/IBIIHHCTBC
YCTBCB PCK.

4. YcummBaeTca BAMAHHC NMOBBIIICHHS YPOBHA NMPUEMHOTO BOJOEMA HA
PEIKHM YCTBEB PEK. 3TO OTHOCHTCH HE TOIHKO K YCTbAM PEK, BTekarommx B Kac-
MHHCKOE MOPE ¢ MOAHHMAOLIMMCS YPOBHEM. HO M KO BCEM YCTBAM PEK, BIA-
JAKOIMX B OKPAHHHBIC H JAKS BHYTPEHHHC MOPA. CBA3AHHBIE ¢ MHDOBBIM OKea-
HOM. YT0 Kacaerca ypoBHA KacmuHCROrO Mops, TO B OyIYIUEM BO3MOIKHA €TI0
CTaOH.TH3ALMA HA OTMETKAX —26.5...—27 M adc. HId Jauke CHImkeHue. Jng Mupo-
BOTO OKECAHd B COBPEMCHHBIX YCIOBHAX XAPAKTCPECH IBCTATHYCCKHH MOIBEM
YPOBHA, C YBEAHUMBAMOMICHCA HHTCHCHBHOCTBIO. I10 COBDEMCHHBIM OLECHKAM
(Sea level changes..., 1993) k 2030 r. BO3MOKEH MOABCM VDOBHA OKCAHA, TIO
CPABHCHHIO ¢ COBPEMCHHBIM B CpeaHeM Ha 18 ¢M (o1 8 10 29 ¢M), a k 2070 1. —
vxe B cpemHeM Ha 44 cM (ot 21 a0 71 ¢M). OMEBHIHO, UTO U3MECHECHHS YPOBHA
OKEaH4 B CHABHCHINCH CTENMECHH CKKYTCA HA PEIKHME YCTBEB PEK.

5. OO0LWast TCHACHLIHS H3MCHCHHSL TH,1PO.10M0-3KOMOTHUCCKHX YCIOBHI B
VCTbSIX PCK OYACT MPOSIBASTLCS KAK B YXVAUICHHH OTAC/AbHbIX MOKA3ATCACH (BO3-
PACTAHHH MX DAMIOB), TAK H B MOCTCIICHHOM MCPCXOAC YCThCB PCK W3 HH3LUHX
KATCrOpuit B 50.1CC BLICOKHC. M3 AaHHbIX TA01ULbI BHAHO, UTO HA CPAHH TICPCNO-
Jda B OoJsicc BBICOKYIO (XYILIUYIO) KATCTOPHIO HAXOIATCst: YCTha Mcischu, [ypa,
Taza, Koabivbl — BO BTOpYEO; YeThe EHHCest — B TpeThio; Hebbl, Boark — B uer-
BCPTY £0.
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Hay4HbIC 0CHOBBI CTPATCITHH PANHOHATLHOTO HCIOTb30BAIHA H OXPAHBI
NPHPOTHBIX PECYPCOB YCTHCB PCR

[lpy HCMOJIb30BAHHH MPHPOJHLIX PCCYPCOB YCTCB PCK  BO3HHKAKOT
CJOKHbBIC BOIOXO3SIHCTBCHHBIC MpodacMbl, K uncny HanGonce BadKHBIX MOKHO
OTHCCTH CICAYHOLIHC:

1. Hco6x0auMOCTh OAHOBPCMCHHOIO Y.10BJICTBOPCHHS MPOTHBOPCHH-
BbIX 3aITPOCOB CC.1LCKOrO M phibHOro xosaiicTaa. Iepsas u3 aTux oTpacacii Tpe-
OyCT PACLUMPCHHSE HC3ATOMMCMbBIN MIOWAICH CYIUM B ACALTAX PCK H MCIHOPa-
LHHU 3cMedb. BTopas — Hy#aacTCst B COXPAHCHHH MO BO3MOMKHOCTH B CCTCCTBCH-
HOM COCTOSIHHM HCPCCTHAMLL (BOJIOCMOB M 3ATOMCMbIX MPOCTPAHCTB 1C1bTbl)
HJH JAKC HX PACLUMPCHHA. B yCI0BHAX AC(PHLMTA BOTHBIN PCCYPCOB 3TH HPOTH-
BOPCUMBBIC MOTPCOHOCTH CCNBCKOrO M PLIOHOIO XO3AHCTBA 4acTO BBIHYKIAKOT
HCKYCCTBCHHO HCPCPACHPCICASATE BOY HO HPOCTPAHCTBY YCThA.

2. Hcobx0aWMOCTh YAOBICTBOPCHHS MPOTHBOPCUHMBLIX MOTPCOHOCTCH
CCNIBCKOrO XO3MHCTBA B Pa3MYHBIC CC30HbI roja. B ncpuombl moJoBoass H na-
BOJKOB BO MHOFMX ACJbTaxX TPCOYCTCS HHMCHCPHAS 3alUMTA 3CMC.Ib OT 3aJHBa-
HHS MYTCM COOPY/KCHHS TOPOrOCTOSILUMX CHCTCM MPOTHBOMABOJOYHBIN JamMb
obBa;ioBaHus. B 3acyuliuBbIi neproa roia TpeOvETCs, HA00OPOT, OCYLICCTBAC-
HHC OPOCMTCJIBHOH W OOBOIHHTCIBHOH MCIMODALMH C COOPYKCHHMCM CHCTCM
B0103200p0OB. LIIKO30B. MArHCTPAIbHBIN. PACMPCACAHTCIbHBIN H APCHAMKHBIX
KaHANIOB. HACOCHBIX CTAHUMH W T.1. B psac cayuace vI0OBICTBOPCHHC ITHX MpO-
THBOPCUMBBIX 3ANIPOCOB TPEOYET PETY.THPOBAHMA CTOKA CAMOH PEKH.

3. HeoOxoamMOCTh Yy UIICHHS CV.I0XOIHBIX YCIOBHH HA MEIKOBOTHBIX
H PA3BETBJCHHBIX YUACTKAX PYCNA H YCTBEBBIX OAPOB A1 OCYIISCTBICHHS TPAH-
SHTHOTO CYJOXOACTBA M3 MOPA B pexy H HaoOOpOT. 3To TpedyeT NMpOBSICHHA
AOPOTOCTOALIMX THOYTTy OHTCTIBHBIN H PYCIOBBINIPABHTCIBHBIX PadOT.

IIpH pemICHHH MEPEUMCICHHBIX H MHOTHX JPYTHX BOJOXO3SHCTBCHHBIX
npoOdneM TOIDKHBI YIHTBIBATECS 3AKOHOMCPHOCTH €CTCCTBEHHBIX H AHTPOIOICH-
HBIX H3MCHEHHH DEAHMA, MOP(OJIOTHH H IKOJOTHH YCTBEB PEK. YIKE HMEETCA
OIIPEICICHHBIH MO 10/KHTCIBHBIN OIBIT TAROTO YYETA A4 YCTBEB pek Boarm. Te-
pexa. Jona. Kybann. B T0 ke BpeMA H3BECTHO MHOJKECTBO CIIYUACB HEYJAYHOTO
MPOBEICHHA BOAONO3AHCTBEHHBIX MEPONPHATHH B YCThAX pek. K Haubonee dac-
THIM CEPBE3HBIM MPOCUCTAM IIPH ILTAHHPOBAHHH U OCYIUECTBICHHH THAPOTCXHH-
YCCKUX MCPONPHATUH OTHOCATCS C.ICY HOLUMC:

1. [poBcACHUC BOAONO3SMCTBCHHBLIN MCPOMPHUITHIT OC3 YUCTa TCHACH-
LUHH Pa3BUTHI JCIbTOBbIX BOJOTOKOB (HX AKTHBH3ALUUH WIH OTMHPaHMs) M, B
YACTHOCTH, CTPOHTC.I1LCTBO BOJ03a00POB M APYTHX FHIPOTCXHHUCCKHN COOPY 3Ke-
HMH B OTMUPAIOLLHX pykaBax. Bogosabop W3 TakHX pyKaBOB ¥CKOPACT HX 3aHJIC-
HHC W OTMHMPAHMC; BOA03a00PHOC COOPYKCHHC 3aHJMBACTCS, 4 PYC.10 HCPCIKO
YCPE3 HCKOTOPOC BPCMSsE BOOOLIC OCTACTCS OC3 BOAblL, TaKHC CNYYAH OTMCUCHbBI B
acnbrc Tepeka.

2. UCKy¥CCTBCHHOC Yy OJICHUC HCKOTOPBIX PYKABOB H YCTbCBbIX 0apoB
6c3 yucTa cro rHAPABIHUCCKUX MOCICICTBUH. Takoc ¥r1yOnCHHC BCICT K mepe-
PACHPCAC.ICHHIO CTOKA BOIbI B VI1YOICHHbIH PYKAB, K BDCMCHHOH AKTHBH3AaLUH
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PYKABA, YCKOPEHHIO €TO YCTHEBOIO ¥ ITHHCHHA ¢ MOCICIYIOMMM OTMHDAHHCM (B
acabte Jona). Yray0acHHC YCTbCBbIN DapoB A1 LCACH CYA0X0ACTBA HCPCAKO
CTHMYJIMPYCT MPOHMKHOBCHHC B BOA0QTOK OCOJJOHCHHBIX MOPCKHMX BOA C HCWCAA-
TCAbHbIMU MOCACACTBHIMH A5l FKOJIOCHUCCKHX ¥CIOBUMH U BOAOCHAOMKCHUS (B
ACABLTC SlHbl).

3. O0BAI0BAHUC ACALTOBLIN OCTPOBOB OC3 MPCABAPHUTCILHONH OLICHKH
CrO BJMsIHHS HA BOTHbIH PCIKHM ICAbTbL [1vXOC 00BANIOBAHUC BBIBOIMT 3CMJIH
W3 COCTOAHHS AKTHBHOIO BOJAOOOMCHA C QCHOBHbIM PYCAOM M CNOCOOCTBYCT CO-
CPCAOTOUCHUEO CTOKA B MNCPHO] MOIOBOAbS B [IABHOM PYCIC, MNOBBILICHHIO
YPOBHCH BOAbL H CKOPOCTCH TCUCHHSI, CO3IALOLUMX OMACHOCTh PA3MbIBA H NPOPbI-
Ba camMHux JaMO 00BaNOBAHHSI.

4. [TpOBCACHHC MCCTHBIX BbIMPABHTC/AbHBIX COOPYIKCHHH OC3 yucra ux
BIIMSIHHS HA FHIPABIHKY PYCIOBOH CHCTCMBI. Tak, MCCTHBIC HOTY3ampyIbl B Py-
kaBc Ky0aHb, MPU3BAHHBIC MO MPCIHOMIOKCHHAM HPOCKTHPOBLUMKOB YJIYULIHTD
YCI0BHA B0J03a00pa W3 3TOr0 PYKaBa. B ACHCTBHTCILHOCTH HPHBCIH K oOpar-
HOMY 3(P(CKTY — OTTOKY BOJ B CMCKHBIH pyKaB [poToka.

PaunoHanbHOC MCMONBL3OBAHMC MPHPOIHBIX PCCYPCOB YCTBCB PCK H
NPCIOTBPAIICHHC HW/IH MHHHMH3ALHS HCIaTHBHBLIX HM3MCHCHHMH TIHIPOIIOro-
IKOJIOMHYCCKHX YC/IOBHH TPCOYIOT, BO-HCPBBIX, 0DA3aTCIBHONO YUCTa 3aKOHO-
MCPHOCTCH M TCHICHLHMH HpPOLCCCOB. NMPOHCXOTILIMX B YCTbAX PCK. a. BO-
BTOPBIX. HPOBCICHHS HAy'UHO-OOQCHOBAHHBIX PCTYJSALHOHHBIX MCPOMPHATHH.
ITpu 3TOM JOJDKHEI OBITH IPOCHHTAHBL H OLCHCHHE BOSMOJKHBIC MOCACACTBHA 1A
YCTBEBOH OOMACTH PEKH MIOOBIN KPVIIHBIX BO1ONO3SIHCTBCHHBIN MCPONIPDHATHH,
OCYIIECTBILIEMBIX HE TONBKO B MPEIC.TAN YCThA, HO H BO BCEM PEUHOM DacCceHHE.
OCHOBHEIE 00IIHE TOIXOIBI IIPH PA3PAOOTKE MEP MO PALMOHAIBHOMY HCIIOJB30-
BAHHIO H OXPAHE BOJHEIX PECYPCOB PEK H3I0KCHBI B KHHTEe A B. ABaxdna 1 B.M.
IITupoxosa (1994).

OCHOBHBIE MPHHUMIE! PETVIHPOBAHMA YCTECB PEK H YIPABICHHA YCTh-
€BEIMH MPOLECCAMH ¢ YMETOM HX OCOOCHHOCTEH PACCMOTPEHEL B CEPHH HEIABHHX
pador (Mmxaiinos, 1990; 1995 1997a: 1998. Muxaiinos u Koportaes. 1995,
1996).

CTparerna YIpPABACHHS PEKHMOM YCTECB PEK A0.TKHA CTPOHTHCA Ha
Tpex ypoBHAX: 1) 00meOacCeHHOBOM (PETVIHPOBAHHE CTOKA BOAB M HAHOCOB
BCCH PCKH); 2) PCTHOHAABHOM (MCKYCCTBCHHOC MCPCPACIPCIC.ICHHC PCUHOrO
CTOKA B NPCACAAN ACALTHI H "30HMPOBAHKC" ¥CTLCBOH 001aCTH, T.C. pacnpeachc-
HHC OTAC/AbHbIX CC UACTCH MCHAY PA3IHUHBIMH OTPACIAMU NO34HCTBA): 3) MCCT-
HOM, 10KA.1bHOM (PCrY.IHPOBAHHC OTACIbHLIN BOAOTOKOB H BOJOCMOB HIM HX
yacTeit).

Haubonce panMkanbHbIMH MCpPaMM MO YIPABACHHIO KAK MPOLICCCOM
ACALTOOOPA30BAHMSL, TAK H PCKHMOM YCThsl PCKH BIACTCS PCIYIMPOBAHHC CTOKA
BO/bl H HAHOCOB PCKU. TAKMM QOPA30M, MOYKHO 3aMCAIMTb HJIM YCKODHTL MpO-
LUCCC PA3BUTHSL ACIbThL, MPCIOTBPATHTL HABOAHCHUSL, ONTHMM3MPOBATH NPOLCCC
3aJMBAHU ACIbThL, MPCIOTBPATHTb HCIKCAATCIbHLIC ABJICHHA NPOHUKHOBCHMSL B
PYC1a OCOJIOHCHHbIX MOPCKUX BOA H T.1. O1HAKO BO3MO’KHOCTH TAakoro cnocoda
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PETYIHPOBAHKSA VCTHEBBIX IPOLECCOB OTPAHHYCHBI, TAK KaK COOPYKCHUE CIICIH-
AJbHO A1 9THN UCACH KPYMHbIX FHAPOY3IOB B PCUHOM DACCCHHC COTPSIMCHO €
G0abIuUMH 3aTpaTaMu. KpoMC TOro, KpymHOC THAPOTCXHHUCCKOC CTPOHTCILCTBO
B pcuHbIX OaccciHax OObIMHO MPCCACAYCT, KAK MPABUIIO, HHBIC LICIH,

[TepepacnpeacicHHE PCUHOrQ CTOKA B MPCACIAX YCTbCBOH 00.1acTH —
6oace peanbHast M dekTUBHAL Mcpa. Kpove TOro, OHA, BHAUMO, CAUHCTBCHHAS
B Cayuasx Ac(MUMTA BOAHBIX PCCYPCOB B pcuHOM Oaccciinc. BoaoacauTenu,
ICPCPACTIPCAC/IIOIUMC BOAY B MPCACIAX CIbTbl, MOCTPOCHbI B YCThAX Bourw,
Tepeka, KyOanu u ap. Takue BOAOACIMTC/IH, KPOMC TOrO, CnocoOCTBYIOT Go.1ce
PALIHOHAJILHOMY PACMPCACICHHIO MUIOIAAH YCTbCBOH 00.1aCTH MCIKAY Pa3HBIMH
OTPACISIMH XO3SHCTBA. HAMPUMCP, CCIBCKMM (OPOLIACMBIC YTOAbS, CCHOKOCHI H
Ap.) H PbIOHBIM (HCPCCTHIHLUA, BBIPOCTHBIC YToabst H Ap.). [MonbiTku pacnpeac-
JCHMS Pa3HbIX YACTCH JCHBTHI MCHKIY PAIMMHBIMM MOTPCOHTCIAMHA ACTAKOTCH B
ycrbsax Boaru. Tepeka, KyOawnw.

MCCTHBIC BBINPABHTC/BHBIC H PCrY.TUPYKOLIHC MCPONPHATHS NPOBOIH-
JHCbH BO MHOTHX YCTBSIX, XOTS HCPCIKO NPH HX OCYIUCCTBICHHM HC YUHTBHIBATHCH
JODKHBIM  00PasoM BOBMOXKHBIC NOCICICTBHA. K TOKANBHBIM MCPONPHATHSIM
MOXKHO OTHCCTH, NPCHKIC BCCrO. BLINPABICHUC H YI.TYD.ICHHC NCPCKATOB H YCTh-
CBbIX BApOB A1 UCICH CYI0XOICTBA; CNPAMICHHC M3TYUHH Kak 4TSl LICICH CvIo-
XOICTBA. TAK M I CHHIKCHHMS YPOBHCH BOIbI. 0OBANOBAHHC PYKABOB. COOPYKC-
HHC NOJY3anpya. NCPCKPbITHC HCOOTbIIKN PYKABOB. COOPYKCHHC BOI03a00POB.
PETYIHPOBAHHE BOAOOOMEHA ¢ BOAOEMAMH H T.J. I TABHBIM YC10BHEM OCYILECCTB-
JCHHS TAKAX MEPOIIPHATHH JODKCH OBITb THAPABIMMCCKHH PACUET HX MOCIEICT-
Bui. Heo®x0amM0 HMETh B BHIY. YTO MOOOE. JAKE J10KAJIBHOES, BMEIIATE IBCTBO
B PSKUM ¢ IHHOH PYCIOBOH CETH AEIBTHI ¢ HEM3OEKHOCTBIO OTPABHTCA HE TOIBKO
HA PSKHMME 3BCHBEB PYCJIOBOM CETH, PACMOJIOKEHHBIX HIDKE IT0 TCUSHHIO 0T MEC-
Ta BMCIDATCIBCTBY, HO H HA PEKHUME BCCH PYC/IOBOH CETH ACNBTEL T.€. BBILIC IO
TEUCHHIO H B CMEKHBIX BOJOTOKAIX.

MeToabl pacyeTd H3MEHECHHA THIPABIMYCCKOTO PEKHMA PYCJAOBOH CETH
JCTBTHL B PE3y1bTATS JHOO BHINPABHTCIBHBIX M AHOYIIyOHTCIBHBIX paboT B
OTACTBHBIX PYKABAX. JMOO B PEe3y.IbTATE BOJ03a00pd H3 HEKOTOPBIX PYKABOB
H3.107KEHBI B padoTax aBTopa (Muxaimos. 1995, 1997a; 19976, 1998. Muxainos
4 ap.. 1977; 1986). CrennanabHbie mpHEMBI pa3pabOTAHBL H T PATHOHAIBHOTO
BbIOOpA PYKABOB A/t UC/CH CYI0NOACTBA B MINOMOPYKABHBIX ACALTAX H A14 Of-
pcaccnusl HaMIYMIICTO Cnoco0a BLIMPABICHHS PYKABOB H YCTLCBLIX OApoOB
(Muxaiiaos, Kopotacs, 1995; 1996).

Oco0oc BHMMANKC J0.KHO ObITh YACACHO TNPCIOTBPALICHHIO MM
YMCHbLUCTIMIO 3ACPS3NCHHs TOBCPXHOCTIBIN H MO I3CMHBIX BOA B YCTbSIN PCK H HX
TOUBCHMOr0 NOKPOBA. HCOONOIMMO HMCTb B BUIY, YTO MHOTHC 3aCPA3NAOLLMC
BCIUCCTBA HAKATLIMBAKOTCS B OMHbBIN OTIOHCHHSIN B YCThSIX PCK (B BOOTOKAX H
BOJOCMAX JAC/bTbl, HA AHC YCTHCBOTQ B3MODbst), UTO €O31aCT OOMbLUYHY OMAC-
HOCTb BTOPHMUIIONO 3Arps3nCHUsl, MAMPHMCD. NPU Pa3MbIBC BOAOTOKOB H LUITOPMO-
BOM BOJIHCIIMM Ha B3MOpbC. OOLIMC NOAXOIb! K OXPAaNC BOAHLIX 00BLCKTOB OT
3arpsr3HCNHS pacCMOTPCHb! B KHMre A B. Asaksina v B.M. Llinpoxosa (1994).
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J18 COXpaHCHMA VHHKATBHEIN HPHPOJHBIX KOMILIEKCOB B VCTBAX PEK
HCOOXOIHMO YACTb TCPPHTOPHH U AKBATOPHH YCTbCBOH 00.1aCTH (AC/bTHI H YCTb-
CBOIQ B3MOPbst), OCOOCHHO B KPYMHbIX YCThsIX, OCTABUTb B CCTCCTBCHHOM CO-
CTOSIHHH B BU/IC 3AMOBCIAHHKOB H 3aKA3HHKOB, KAaK 3TO YIKC CAC/AHO B YCThC Bos-
rH. [o-BHANMOMY, LCACCOOOPA3HO OPraHH30BATh 3ANOBCAHHKH H B YCTbAX JpY-
THX PCK, HAMIPHMCP, CHOMPCKHX (B ACabTaX JICHbI M SHbI).

JLnst kasknoH KpynHOM YCTbCBOH 00/IACTH PCKH 10JKHA ObITh paspado-
TAHA KOMILICKCHAs CXCMa PALMOHAILHOTO HCMOJb30BAHHS W OXPAHbI IPHPOAHbBIX
pecypeoB. TakHC CXCMbI JOJDKHBI BKTHOUATh B CCOSl HAYYHO OOOCHOBAHHBIC CHC-
TCMbl PCrYJIMPOBAHUS PCIKHMA YCTCB PCK WM YNpaBiIcHHA UMH. Kpomc Toro, B
CXCMY MOXCT BOHTH PACHPCACIICHHC HIOLIAIH YCTLCBOH OONACTH MCHKAY 3aHH-
TCPCCOBAHHBIMH OTPACTAMH XO3MHCTBA. BKIFOUAs 3AMOBCAHHKH H 3aKa3HHKH.

JIUTEPATYPA

ABaksin A.B.. llupokos B.M. PauuoHanbHOC HCHO.JIB30BAHHC M
OXpaHa BOJIHBIX pccy pcoB. — Exkarcpundypr: Bukrop. 1994.

Konapuu A.T., Kocapcs A.H.. lonskoBa A.B. Dxojoruuc-
CKOC cocTOsiHHC MopcH Poccuw // [1podncybl OLCHKH 3KOIOMHUCCKOH HAHPHKCH-
HOCTH TCppUTOpHH Poccru: (pakTopel, paiioHupoBaHue. M.: n3a-so MI'Y. 1993,

Koporace B.H.. Muxaiiaos B.H.. Ancxccceckuii H.U,,
Yuctsako A A.. [Tonomapesa T.I'.. Tatapuuko O.M.. YrpcHHHOB
I''H., JIvmaues F0.B. 3BKoJOrm4ecKoe COCTOSHHE YCTBEBEIX 00MaCTEl peK
POCCHH H KOHUCTUHMA WX THIPOJOTO—KOJOTHICSCKOTO MOHHTOPHHTA // JPO3HOH-
HBIC H PYCJIOBEIC MPOUECChl. Bemm.2. M.: 1996.

Muxatinos B.H. TIpoGneMH H3v4EHHS, HCHOIB3OBAHHA H OXPAHBI
YCTBEBEIX 0OJacTed pek // Tpyast V BCecor3HOTO THAPOIOTHYECKOTO CHEBIA.
Tom 9. Yeres pek. JL: T'mapomereonsaar. 1990.

Muxaiinos B.H. Bomoxo3siicTBCHHBIC MPOOICMBI ¥CTHEBBIX YUACT-
KOB PEK H THIPOIOTO-MOP(HOIOTHUECKHE OCHOBHI HX pemeHns // Tpyasl Axaze-
MHH BOJOXO34MCTBCHHBIX HAYK. Brm.1. M.: 1995.

Muxaiinos B.H. Ycrea pek PoccHu U CONpeaenpHBIX CTPAH: MPO-
mJoe, Hactosmee u Oyayiuee. M.: TEOC. 1997a.

Muxaiinos B.H. I'HIpOIOTHYCCKHE NPOLECCHI B ¥CTBAX PEK. M.:
I'EOC. 19976.

Muxaiinos B.H. 'uapoiorust vcTbes pck. M. w3a-8o MI'Y. 1998,

Muxaiinos B.H., Kopotacs B.H. OCHOBHBIC NpHHUMITBI PCrY.1H-
POBAaHHs MHOTOPYKaBHOIO YCTbsl PeKU // Tpyabl AKaICMHH BOAOXO3SIHCTBCHHbBIX
Havk Boim, 1. M.: 1995,

Muxaiinos B.H., Koporacs B.H. YcThcBbic Sapbt HCPHIMBHLIX
YCTbCB PCK: MOP(OIOrHUCCKHC THIbI H cnocoObl peryauposanust // Tpyasl Axa-
ACMMH BOAOXOBIHCTBCHHBLIX Havk. Boim. 3. M.: 1996.

Muxaiinos B.H., PoroB M .M., Makaposa T.A., [1oJ0HCKHI
B.®. Junamuxa ruaporpadHucckoil CCTH HCMPHIMBHBIX YCThCB pPeK. M.: 'na-
poycTeousaar. 1977,

276



Muxaiinos B.H.. Poro M. M.. UucTaxkos A.A. Peynsie a¢ib-
Tbl. ['Mapoaoro—mopdo.aoruucckuc npouccest. JI.: Mmapovercousaar. 1986,

Yaaos P.C., UcpHos A.B. Paiionuposanuc tcpputopuu Poccuu no
9KOJOTHYCCKOMY COCTOSIHHIO PCHHBIX P¥CC1 M NoiiM // [1po6.acsMbl OUCHKH 3KO-
JOTHUCCKOH HAMPSKCHHOCTH TCPPUTOPHH PoCCHM: (PakTOpbI, paiioHHPOBaHHC.
M.: u3a-80 MI'Y. 1993.

Sca level changes aund their conscquences lor hydrology
and water managcement // Intcrnational Workshop, 19-23 April 1993.
Noordwijkerhout, the Netherlands., The Hague, 1993.

BB codepacanue

277



B.H. Koporacs, J.H. Cynaranaimes

HCTOPUA ©OPMUPOBAHHA U COBPEMEHHASL THHAMHKA
YCTBEB PEK BACCEHHA O3EPA HCCBIK-KYJIb

HUctophst POpMHPOBAHHSL U 3BOTIOLMS rUAporpaduucckol ccTH facceii-
Ha o3cpa Mcebik-Kyib TCCHO CBs3aMbl ¢ rcOIOrMUCCKOM uCTOpHcH Mccbik-
K¥/bCKoH KOTJIOBHHBL U caMOro o3cpa. MCCblkkybCkas KOTIOBHHA M MOJOMH-
TCJbHBIC CTPYKTYPbl OKAMMJBIIOIIHN XPCOTOB BOZHHMIUIM HC MCHCC 270 MJH JCT
Hazan (cpcaduit kapOou). OQHAKO T[IABHLIC HCPThl COBPCMCHHONO peibcda
C()OPMHPOBATHCh B MCPHOJ HOBCHILUCIO OPOICHC3a (KOHCL MAJCOICHA), KOraa
TIPOM30LLTO 3aN0’KCHHC OCHOBHBIX PCUHBIX CHCTCM. LIIMpOKOC pa3BHTHC CpcIH
OT.IOKCHHH TSAHb-IIAHCKOIO KOMIUICKCA (N"’l-N1 ‘33) 03CPHBIX (PauHi CBHICTC.Ib-
CTBYCT O HOSIBICHHH B 310 BpcMs npa-HUcebik-Ky s, KoH(urypauust u pazvepsl
JPCBHCIO BOJOCMA OT.IMHANIMCh OT COBPCMCHHOIO: CYIUCCTBOBANA CHCTCMA CO-
0BIIAFLIHAXCH HCOONMBIIHX MCIKOBOIHBIN 03CP. HITHOLCHOBOC 03¢po ObL10 O0Mb-
e coppeMcHHoro (IMopsiucs 1959).

YerpepTHUHASI HCTOPHSI PA3BITHS 03CPA H PCUHOI CCTH

Ha rpanuuc HCOrcHa H ueTBepTHdHOro nephoda (N + Q) copmmpo-
BAJIMCb COBPCMCHHBIC FOpHBIC coopyxcHusi KvHrci Asaroo, Tepckel Anartoo.
xpedTb! Knprascxmii 1 KerMeHCKHI. Pe3koe YBSIHYEHHE BBICOT TOPHBIX XpeOTOB
H YTIyOJCHHE KOTJOBHHBI BBI3BATH SHAMHTCIBHYIK) PETPECCHIO 03€pd, YPOBCHB
ROTOPOTrO OKasainca Ha 250-300 M HIDKC COBPEMCHHOTO, YTO TNOATBEPIKIACTCA
HAJIHYHEM TIOJBOTHOH TEPPACH HA MATEPHKOBOM CKIIOHE (3a0upoB u ap., 1973).
JpEeBHAA THAPOCETh HE COXPAHMIIACH. HO OVPEHHEM BCKDPBITHEL OTJIOKCHHA JIKYY -
KHHCKOH CBHTBI, IPESACTABICHHOH A TTIOBHATbHBIMH KOHYCAMH BBIHOCA H O3CPHO-
ACTBTOBBIMH OCATKAMH C (DayHOH TIPECHOBOIHBIX MO.TIFOCKOB,

K mmwxseuersepTayEOMY BpeMeHH McChk-Ky 1pCKas BIadHHa IpHOOpE-
Ja TIOYTH COBPEMEHHBIH OOMMK. BO3HHRINE B HIDKHEIOPCKOE BPEMA PA3POSHEH-
HBIC BOZOCMBI PETEPNEBANH SHAYHTCIBHEIC H3MCHEHHS, PA3PACTAACH H C.THBAACH
B CIMHBIH BOJOCM BO BILKHBIC NCPHOIBI H 3HATHTEIBHO COKPAINAACH B CYXHE.
BricoxHe ypOBHH 073¢pd (DHKCHPYIOTCA B BHIC APEBHECOSCPHBIX OTIOKCHHH H
(h)parMCHTOB ADPA3BHOHHO-AKKY MYJIITHBHBIN TCppac. Pannenieiicmoyenioseie (Qy)
03CPHbIC 0CAAKH OOHAPY3KCHbI HA BbICOTAN 90-100 M HAN COBPCMCHHbIM YPOBHCM
ascpa. B oorcepeanancroe spems () Oblia cpOpMHUpOBaHa OCHOBHast (3-s1) UC-
CbIKKY.IbCKAsl Tcppaca BbICOTOM OT 30 10 80 M Haa COBPCMCHHbIM 03cpoM. [lio-
mwaab Mcebik-Ky s coctasisiia oko1o 8000 KM® (KBacos, Ccauscpcros, 1960).
[To AAHHBIM FCOXHMHUCCKOTO AHAMH3AQ U UCKOMACMOH (PJOPC H (PavHC 03¢po Obl-
J0 MPOTOUHbIM (CTOK ucpe3 boomckoe yuwease no goaxue p.Uy). Bospacr oro-
skeHul no Ui gathpyeres kak 110 teic.+ 200 1et; no meroay Cpy — 48050 et
THM 03CPHBIM OTIONCHHSIM COOTBCTCTBYIOT 4-7-ast Teppachi pek (alQ'»-alQ%),
CJIOKCHHbBIC BAJLY HHO-TANCHHbBIM a1THOBHCM 20-40 M. OT.I0KCHHS APCBHCO3CPHOH
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JKEPTaJAHCKON TEPPACH PABACILFOTCA HA 03€PHO-ISIBTOBBII KOMITICKC MOIHO-
CTbto 10-90 M B HU3aX TOJILLM U HA COOCTBCHHO O3CPHbIIT C 03CpHOM (ay HOI,

Ewc 0auH BbICOKHI VPOBCHB 03CPa 3a)UKCHPOBAH B O3CPHbIX OT.I0KC-
HMSX HA BBICOTC 0K0JI0 30 M ( Muxairtoscrue ciou). UX abCOIOTHBIH BO3PACT NO
Cys — 26340+ 340 et (1Q%). Mo ganubiv 3.B. Ancuinckoii u 1p.(1971) ypoBcHb
03Ccpa KOHTpoaHpoBaics Kapatamwckuy noporoM croka ¢ otMerkoi 1640 v abe.
CHHXPOHHBIC 3TOMY BbICOKOMY YPOBHIO 03CPa A/UIKOBHAIBHBIC OTJIOKCHHSI
(alQ%;) CRAraIOT 3-10 TCPPACY B PCUHBIN TOMHHAN H AHOBHAMLHBIC KOHYCA Bbi-
HOCA HA NPUO3CPHOM paBHUHC, MAKCHMAIbHBIC YPOBHH 03CPa, BCPOATHO, ObLIH
Pa3aCICHbL PCrPCCCHBHOM (a0, KOTOpasi COOTBCTCTBOBA1A NICPBOH KCCPOTCP-
MHUCCKOH 3MOXC B HAYAIC CPCAHCrO HICHCTOLCHA. BeperoByHO JIMHHMIO perpec-
CHBHOIMO BOJOCMA CBS3bIBAKOT C IMOIBOJIHOH TCppacod Ha ruiyOuuax 130-170 m
(IICPBOC MCHICIHHKOBLC).

CoKpalCHHC MIIOWAIH FOPHOrO OJICICHCHHS H YMCHBLICHHC CTOKA PCK
B 3MOXY BTOPOro MCHUICIHHKOBbA NPHBCIH K HOBOMY CHHXCHHIO YPOBHS 03Cpa B
KOHLIC BCPXHCrO TJcHCTOUCHA. M3-noa Boa o3cpa ocsoOoauiack oOwHpHas no-
J0ca 03CPHOro JHa, ryOOKO MPOPC3aHHas PCKAMH. CICIOBABIUHMH 3a OTCTY-
NAKLIHM YPOBHCM 03cpa. [locncicaHHKOBBIH BPC3 COCTABHA 0KOT0 100 M
(Panuman. 1959). B pe3y.abTaTe BIO1b BCCTO HCCIKKYJILCKOTO MOOCPCHbsi ObLIH
BbIPabOTaHbl 3PO3HOHHBIC PCUHBIC J0.THHBI. COXPAHMBIUHCCS B BHIC 3aTOILICH-
HBIX TIOIBOIHBIX JAOJHH. PcrpcccHBHAs 3p03Hs MPOHHKIIA AACKO BBCPX MO POKaM
BCMEA 33 OTCTYNMABIIMMHE JICTHHKAMH. VHHYTOXKAS OCTABJICHHBIE HMH (JOPMBI
J€THHKOBOTO peabe(ha. Ha moaropHele pABHHHBI BBIHOCH/IHCH OTPOMHBIC MACCHI
06.10MOYHOTO MATepHa 14, 00IIee KOITHYECTBO KOTOPOTO OUCHHBAETCS B 700 KM

Beperosas miHHA NOCICJACTHHKOBOH PETPECCHH PACIHOJATANACE HA OT-
MeTKax 1500 M ade.. 1.e. Ha 110 M HIDKE COBPEMEHHOTO ypesa. IT10omans BOaHOMH
TIOBEPXHOCTH 073¢Pa COKPATH/ACH J0 4226 1. C 3TOTO BPEMEHH HAUYMHACTCA
ucropusa Mcenk-Kyaa xak beccrmouroco, COJOHOBATOTO BOJOSMA, aOCOTFOTHBIH
BO3PACT KOTOPOTO N0 COOTHOIECHHIO U-34-U.ay ompenencH B 110 1eic. 140 jer.
PexH HCCBIKKY.1BCKOTO 0ACCEHHA. 3d HCKIFOUCHHEM MAIBIX BOAOTOKOB HAHOOJICE
3ACYIITMBBIX 3ANATHBIX H CEBEPO-3aaIHBIX PadOHOB [IPHHCCHIKKY 15, HE TEPS-
JH CBS3H ¢ YCBINAIOMEM 03¢POM H 00pa0BAIH 3POSHOHHBIC JOIHHBL HA MOABOI-
HOM ckioHe (Bykmu. 1975). OTpEIBY 3THX PEK OT 03¢pa CNOCOOCTBOBA10 OBI-
CTPOC CHUKCHHC CrO VPOBHS, VMCHBIUCHHC CTOKA B NCPUOA MAKCHMAJILHOTO pas-
BHTHS! FOPHO-I0JHHHOIO QJICACHCHHS H OTMC.10CTh NOABOAHOTO CKiIoHA. K rpyn-
IIC BOJOTOKOB, “TIOTCPSBLUMX™ CBsl3b C 03cpoM, OTHocsTca Kanmax-Cyy, Kabbip-
ra, Yet- u Uon-Koii-Cyy.

Heropua Mceebik-Kynst kak GcccTtouHoro BoJocMa Npoaosikalach a0
BTOPOIi MOJIOBUHBI MO3JHCIO MICHCTOLICHA, KOMAd HAYAIACh ACrPAlaLHA noc/ca-
HCIO A0.IMHHOTO OJICACHCHUS H B CBSI3H C 3THM YBCIHUMICH CTOK pPek. ClcacTBU-
CM PAcnaia JICTHUKOB ABH.ICA HOBbIH NOIbCM YPOBHA Mcebik-Kyiist, oxBaTuBluMid
BPCMCHHO# MPOMCIKYTOK Q3-Q4. DTOT MOABCM YPOBHsI COBMNAJ C HAYAJIOM HOBOH
IJIOBHAILHOH 3MOXH, VBCIHUCHHCM BIMKHOCTH H NOX0.10JAHHCM K1HMATA.
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PaHHET0I0LEHOBAS TPAHCTPECCHA 03¢PA OCTABHIA HA IMPHO3CPHOI paB-
HHHC YCTKUC ADPA3BMOHHBIC M AKKYMY ISATHBHBIC (DOPMbI O3CPHOIO rCHC3HCA. Bbl-
COTA OTMCTKH YPOBHsI PAHHCIOJIOUCHOBOIQ BOJAOCMA HC MpcBbimaga +10-12 M
HA/l COBPCMCHHbIM yPOBHCM. [11011a1b BOIHOH NOBCPXHOCTH 03CPa COCTAB/ILIA
oxos0 6220 kM®, O3cpo HMCIO CTOK Hcpe3 BooMCKoe ¥LUCIbC, OAHAKO MPOI0JI-
JKHTC/IBHOCTb MPOTOMHOH CTAAMHU ObL1a HCOObLIOH, Tak Kak B O3CPHBIX 0CAAKAX
MO3AHCIO MICHCTOLCHA H PAHHCIO O.JOLCHA BCTPCHAOTCS COJIOHOBATHIC (JOPMbI
AMATOMOBBIX BOJOPOCICH, THOHUHBIX M 1151 COBPCMCHHOrO COMOHOBATOro Mc-
chik-Ky s,

B ncpuoa MakCHMyMa PaHHCTQIOUCHOBOH TPAHCTPCCCHH MPOHCXOAHI1A
abpa3ust NMPHO3CPHON PABHHHBI MO BCCMY MCPHMCTPY 03¢pa. XOpPOLIO COXPAHHB-
LIMCCH KTH(BI MPOCNCIKHBAOTCH YCTKHMH OOPbIBAMM BBICOTOH OT 5 10 80 M.
["1yOOKO BPC3aHHBIC B MIOBCPXHOCTb MPHO3CPHOH PaBHHHBI J0JMHBI PCK TPCBpa-
THJIHCh B HHIPCCCHOHBIC 3a7HBbl. PCKH BMAZATH B BCPLUMHBIL JTHHHBIX FTyOOKHX
3aJIHBOB. (DOPMHPY S ACTBTHI BBIMTOJHCHHSIL.

HHTCHCHBHAs a0pa3us OCPCroB 03cpa. CIOMKCHHBIX PHIXIBIMH MCCHAHO-
Fa;ICYHBIMH H FTHHHCTBIMH TIOPOJAMH, O0YCIOBMIIA MOCTYIJICHHC B OCPCroBY IO
30HY 00.1bLIOr0 KONHYCCTBA TCPPHICHHOrO MATCPHA1A W HAKOIUICHHC Cro Ha
MOABOAHOM CKJIOHC. [10 JaHHbIM OYPCHHS MOLLHOCTB 3THX OTJIOKCHHH COCTaBs-
et o1 5-6 70 50 m. [lepeMeLICHHE MaTepHaia BOONLOCPCrOBLIMH TOTOKAMH NPH-
BO/JH.10 K OTUJICHCHHIO 3aJTHBOB OT 03CPA IICCYAHBIMH MCPCCHINAMH H YCTAHOBIC-
HHIO B HHX JHMAHHOrO p&kuMa. OCTATKH APEBHHX NEPECHINCH BCTPEYANOTCA
MPAKTHYECKH BO BCEX PEYHBIX MOTHHAX H HMEIOT BO3pacT mo JanubiM C''
11404160 met (AnemuHckas H Ap., 1971). Peike COXpaHHINCH THMAHHBIC OTJIO-
YKCHHA. NPEACTABICHHBIC TOPU3OHTAIBHO CAOMCTBIMH CYTNIMHKAMH C DACTHTEIIb-
HBIMH OCTATKAMH, IIPHC/OHCHHBIC K ICCUAHBIM IEPECHILIM C MX BHYTpPCHHEH
CTOpPOHEL. BOIBIIAS MOIMHOCTH ATHX OT.IOKCHHHM (30 10 M) CBHACTENBCTBYET O
ATHTCABHOCTH NEPHOIA, KOTJd CBA3b PEK ¢ 03€pOM OBUIA yTpaducHd. AOCOTHOT-
HEII BO3DACT MHMAHHEIX OTJOKGHHH COCTABIAET 1o JanEemM C'* 300-400 1er
(Osepa Taus-Iand..., 1980).

MecCTonmoNoKEHHE APEBHUX NEPSCHITNICH B HCCHIKKY IbCKHX JOJMHAX CBS-
34HO ¢ PErHOHAJBHBIME OCOOCHHOCTAMH THIPOIHMHAMHKH 03¢Pd, MOIIHOCTBIO
MOTOKA BIOIBOCPETOBBIX HAHOCOB, VEIOHAMH IOABOJHOTO CKIOHA H TEKTOHHMC-
CKHM DPCKMMOM noOcpoabs. B OAHHX CIyuasX., aKKyMyJsILMsS MPOMCXOAHIA B
Iy OMHC MHIPCCCHOHHOIMO 3aiuBa (peku Tron, [Lrbiprasas, Mpasik, HoH-Kbrzbut-
Cy, bapckayu, Tou, Opro-Kouop). £ac U CCHUYAC COXPAHSIIOTCS 3AMBBI H O¥ XTbL
B apyrux cayuasN, J0JMHbl PCK OIOKUPOBAIHCH MO JHHHH a0PasHOHHbIX 0OpPbI-
BOB ( [Lxetu-Orys, bryyka, Ynukan, Ax-Tepek, Tocop, Typa-Cyvy, Top-Aiirsip,
You-Yproktio, Kytypra, Oii-Tan). [lpH 30CTATOUHON MOLUIHOCTH BAOJLOCPCrO-
BbIX NTOTOKOB O3CPHBIX HAHOCOB 3TO NPHBOIHMIC K 3aNIOJHCHHIO BCPLUMH MO,1BO1-
HBIX JOJHH H UCUC3HOBCHHIO HHIPCCCHOHHDBIX 3a.1MBOB. B COBPCMCHHY KO cTaaHIO
TAKHM PCKAM TMPHLIIOCH HCKATh BbING B 03CPO, 0.1y#1ast NO MOBCPXHOCTH T0JI0-
LICHOBOH 03CPHOH Teppachl, npopcesas OCPCroBbiC Balbl W CIyCkast BOAbI JaryH. B
YCTbSIX 3THX PCK B HACTOSALLCC BPCMs AC/IbTbI IMOO HC 00pasyOTCs H3-3a MAIOro
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CTOKA HAHOCOB. JTHOO HPEACTABIAIOT COOOH HEOONMBINHE AKKYMY.IATHBHBIC BBI-
CTYMbl, OKAHMICHHBIC OcpcroBbivH Saparu (JIxetu-Ory 3, Unukau).

BOMIbIIKMHCTBO 0JHH PCK HOZKHOMO, BOCTOMHOIO H MACTHYHO CCBCPHOrO
NoOCPCHKHI COXPAHSIIOT H CCHUAC HHIPCCHOHHBIC 3AHBbI M (JOPMHPYHOT AC/IbTbI
BbINOHCHHA. B03pacT COBPCMCHHBLIX AC/BT 3a NMPCACAAMM APCBHHMX NCPCChINCH
ONPCACACTCS BPCMCHCM TMOCJICTHCIO BLICOKOIO CTOSHUSI YPOBHSL 03Cpa — BTOpast
nososuHa XIX B. (oxosi0 130 ncT). YCThCBOC ¥ JIMHCHUC HAUOOJICC MHOFOBO-
HBIX PCK, CTOK HAHOCOB KOTOPbIX K0.1cO.1eTCst 0T 35 10 86 ThIC. T B roj, 3a 3TOT
NICPHOA COCTABH.10 OT | 10 3 KM: CPCIHsISt CKOPOCTb MPUPOCTA PCUHBIX ACLT 34
nocacaHue 30 AcT Bapbposaa oT 0.02 10 0.06 km®.

Taxuv obpazom. Ha obwicM (oHC koscOIrowerocs ypoeHs o3cpa Mc-
Cbik-KyIlb HHTCHCHBHOCTb 3DO3HOHHO-AKKY MY TATHBHbBIX HPOLICCCOB B YCTbAX PCK
B KQXKIOM KOHKPCTHOM CIYUaC OHPCACIICTCS! BCAHMHHON CTOKA HAHOCOB (OT 0.4
10 80 ThIC. T B rod). YKJIOHAMH NOABOAHOrO ckioHa (ot 0.002 10 0.1) u cTpyk-
TYPHO-TCKTOHHYCCKUMH 0COOCHHOCTAMH nodcpekbs. C perHOHANbHBIMH Xapak-
TCPHCTHKAMH ACIbTO00pAsYIOUX (PAKTOPOB CBsi3aHbl MOP(O- FCHCTHUCCKHC
THHBI JC/bTHI (0T O.JOKHPOBAHHBIX HA OTKPLITOM OCpery 10 MHOTOpPYKaBHbIX Bbl-
NOTHCHHSA 3A.THBOB), rcOMOP(IOIOrHs JOTHHHO-PCUHONG KOMH.ICKCA B MPCIc.Tax
NMPHO3CPHOH PABHUHBI (OT MNPAMOIWHCHHOH BPC3aHHOH JOMHHBI OO CCPHM BJIO-
MCHHBIX AJJIHOBHATBHBIX KOHYCOB). XapaKTCP CBAI3H PCKH C 03CPOM H PC.THKTOBOH
NOIBOIHOH JONMHHOH (PCKA-3a.TUB-KAHbOH HJIH PCKA-03CPo).

Mop@oreHe THUCCKHE THITHI PCUHBIX 1CILT

B amreparype mo ycTeeBeM mpoucccay (M.B. Cawoiinos, 1952; B.H.
Muxaitnos u ap.. 1977. 1986) 3HAYMTEIFHOS BHHMAHHE YICILICTCA BOIPOCAM
BJHAHHS YPOBHA MPHEMHOrO BOJOEMA HA PYC.I0BBIC NPOLECCH B HH30BbAN PEK.
ITpouece YCTEEBOTO YAMMHCHHS PERH NPH IMOCTOAHHOM O43HCe IPOSHH CONMPOBO-
JKIAETCS YMEHBIICHHEM YKIOHOB H pa3JeiICcHHEM pyclIa Ha pykasa. Ilpm cra-
OMIPHOM YPOBHE BOJOSMA HA NMPOTUKCHHH TIHMTEIbHOTO BPEMEHH IPOHCXO,THT
TMOCTEIICHHOS YC10KHCHHE T¢OMOP(OTIOTHUSCKOTO CTPOCHHS AE1bTHL OT IPOCTO-
r0 41 TOBHUTBHONO BBICTYNIA OO0 MHOTOPYKABHOM IOJHMICHETHYCCKOH AL THOBH-
ABHO-TCJBTOBOH PABHMHBL. 3HAUMTEIGHBIC IO AMILIHTYAC H CPABHHTEIbHO HE-
TIPOJOJDKUTEIBHBIC IO BPEMEHM TPAHCIPECCHH H.IM PEIPECCHH MPHEMHOTO BOIO-
CMa, KaK 3TO HMCJIO MCCTO Ha 03cpc Mcebik-Ky b, CYLICCTBCHHO BAMSIIOT HA 3BO-
JIOLHIO YCTLCBOH OGMACTH PCKH, NPCPLIBAst CC MOCTYNATCILHOC PA3BHTHC H VC-
J0KHASL MCXAHH3M (JOPMHPOBAHMA 1CIbT H3-3a H3MCHCHHH HAMPABJICHHOCTH H
HHTCHCHBHOCTH 3DO3HOHHO-AKKY MY TATHBHbIX NIPOLCCCOB.

Bce muoroobpasuc BogoTtoxkoB GaccciiHa oicpa Mccbik-Kyab MOKHO
Pa3ACIMTL HA TPH TPYTMbI, PA3THUAIOLUMCCS MO XapAKTCPY CBOCH CBSI3H C 03C-
POM, CTPYKTYPC FHAPOCCTH H MOP(O10rHK YCTBCBLIX 001acTCi: 1) peku, uMcho-
LIMC MOCTOSIHHBIH CTOK B 03CPO; 2) BPCMCHHBIC BOJOTOKH, BMAJAOLIMC B 03CPO;
3) YTPATHBILHC CBAA3b C O3CPOM, HO CONPAHHMBLUNC MOA3CMHbIH cTOk B Hero. [lo-
C/ICAHS [PYNNA BOJOTOKOB YCThCBBIX 00ACTCH B HACTOSLICC BPCMsI HC (DOPMHU-
pycT. Ha npcaropHoH paBHHHC MCiK1Y OKAHMJISIOLUHMMH 03CPO FOpaMH W HU3KOH
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03epHOH Teppacoi HAOMIOJAFOTCA “CYXHE JENBTHI . TJI¢ BOJOTOKH (DHIBTPYVIOTCA
B TOJINY JPCBHHX WUIOBHATBHO-ICIBTOBBIX OTJIOIKCHHH, YTPAUHBAIL PYCIOBYIO
({opmy.

Bropas rpynma BOJJOTOKOB JOBO.TbHO IMHPOKO PACIIPOCTPAHEHA HA FOXK-
HOM H OTYACTH H4 CEBEPHOM MOOEPEKbE, II€ B MECTAX BBIXOA K 03Py CENECBBIX
MOTOKOB (JOPMHPYIOTCA CBOCOODABHBIC GLIOGUHYHIbIC Oelbiibl B BHAE AKKYMY IIS-
THBHEIX BBICTYIIOB, OKOHTYpPeHHBIX OeperoBbiM BajioM (Kopotaes,1967). Bos-
MOJKHBI B¢ PA3HOBHIHOCTH TAKHX JEJBT: 4) NIEPEKPHIBAIOLIUE CEJIEBBIM KOHYCOM
BBIHOCA TOJIOLEHOBYIO TEPPAcy M ILLDK. 0) C BPE30M PyClia CENEBOr0 MOTOKA B
OTJIO’KEHHUA HU3KOH 03epHOH Teppackl H (POPMHPYIOIIHE KOHYCA BHIHOCA HA ILTA-
K€ H MOJBOJHOM CIUIOHE,

YCTbheBbIE YUACTKH PEK IO CTEMEHH BOIHOBOTO BOBJCHCTBHA MOTVT
OBITH pas3jgeleHbl Ha BHAJAIOIIME. d) HAa OTKPHLITOM Ocpery (BIMAHHE O3ECPHOTO
(axropa mpeodnanaromee), 6) B OTKPHITHIC OVXTHI (BIHIHHE O3EPHOTO (PakTopa
BEHKO). B) B KOPOTKUE 34.THBHI JTHHOH 10 4 KM (BIHAHUE 03¢pHOTO (paKkTOpa
0CJIA0JICHO); T) B JUIMHHEIC 3aJHBHL TTMHOH 00.1ee 4 KM (MpeodaaaHue PeUHBIN
(paxropoB). Bcero HO OCOOCHHOCTAM IHHAMHYCCKOH CBA3H PEUHOTO IOTOKA C
036pPOM H CIEHH(PHKE YCTHEBBIX MOP(HOTHTOIHHAMHUCCKHX MPOLECCOB BBIICTICHO
8 THHOB JEIBT PEK HCCHIKKY.IbCKOTO Oacceiima (Puc.l): 1) ammoBHanpHO-
JENBTOBBIC KOHYCa (“CyXHE AEHBTHL ), 2) aKKyMYJLATHBHBIC BBICTYIIBI CEJNEBBIX
MOTOKOB. 3) OJOKHPOBAHHBIC (BPEMEHHO K.TIOBOBHIHbIC). 4) BLIIBHHY THIE HEpa3-
BCTBJICHHbIC, OKAHMJICHHbIC OCPCroBbIM 0APOM; 5) BLINO.IHCHHS 3a/1HBOB, ON0KH-
POBAHHBIC (BPCMCHHO KIHBOBHIHBIC). ) BBIMOJHCHH: 32.IMBOB HCPA3BCTB.ICH-
HBIC WM MHOIODYKABHbIC, AYTOOOPa3HBIC, OKAHMICHHBIC OCPCrOBbIM OapoM;

Puc.1. OcHOBHBIE THITH JeTBT pek OacceiHa o3epa Mcchk-Kynme: 4 na
omxpvimom Gepezy, b — ¢ 6vxmax u saaueax; 1-8 — vassanud oanvl & mexceme. Yeaoelivie
oBoziauenus 1 cocpeMentible RAAIACH It VCIbesbie o‘eraBoa’a/.'uﬂ, 2 2COAoCHEN0Ba O3ePItA[ theppa-
ca, 3 — BEPXHEHUEMBCPIMHUHRIE dAMNEUAILHBIE KORYCA, 4 — RACHCHOYCHOBHIE O3EPHBIE EPPUcsl, 5 -
OHUMT OOANN, 6 — HONPasIeHna ﬁ(‘)aﬂ»ﬁepez{mm.\‘ HOMOKOE HAHOCOE H CHIOKOEHIX MICGUEHNH, 7 — Ofi-
Mepuite dOPAIUOHKBIE OUPLIGLE. 8 — FCHIITIbL PEUHUIX JOALH.
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7) BBINOIHCHHS 3AJHBOB HEPA3BETBICHHBIC. KIFOBOBHTHBIC H &) BBIMOIHCHMA
3A7IHBOB MHOTOPY KABHbIC, JIONACTHbIC,

Pcunbic ACHbThl pa3BHBAOTCH HA (JOHC MCAICHHBIX (MM OBICTPhIX) BO
BPCMCHUM M3MCHCHHMH KJIMMATa M ICONOrHUCCKUX CTPYKTYP. [Nocncance uHoraa
HAXO/IHT HCMOCPCACTBCHHOC OTPAKCHUC B MOP(OJIOrHHUCCKOM THIC AC/IbTBL, MH-
TCHCHBHOCTH HAKOMICHHH Q/UTHOBHAILHBIX OTJOKCHHH H CKOPOCTH BbIABHIKCHHS
AcabThi. COMOCTABACHHC OCOOCHHOCTCH TCKTOHMMCCKHX CTPYKTYD Hccbik-
Ky/bcKoif KOT10BHHBL C MCCTOMO.IOKCHHCM ACIbT MOKA3A10. MTO B MpCAC/ax
OAHMX M TCX KC CTPYKTYP PCkM (DOPMHPYIOT PA3NMUHBIC MO THIY ACIBTHL Ha
(hoHC ObICTPBIX M 3HAMUTCIIBHBIX MO AMIUIHTYAC KO.1COAHMH ¥POBHS! 03Cpa TCKTO-
HHUCCKHC ABHMCHHS HC HAXOAAT CBOCIO OTPAXCHHUSI B MOP()oIorHucckom ob.1u-
ke AcnbT. OCOOCHHOCTH rTYOHHHOM TCKTOHHKH W HOBCHIUHC IBHMKCHHS MPOSB-
astoTcs B ACOPMALMAN PCUHBIX H O3CPHBIX TCPpac. CTPOCHHH OCPCroBOH -
HHH: MIOTPYMCHHC LIAPHHPOB CHHK.IHHAJICH B CTOPOHY 03Cpa OOVC/IOBHIIO MOSB-
JCHHC HCKOTOPBIX 32.THBOB H OYXT. HA NPOIO/KCHHH OCCH aHTHKIMHANCH cop-
MHpOBaHbl Hauboace KpymHbic nonvocTpoBa — Cyxoi Xpeber u Kapa-Bynyh.
Takum oOpa3om, ONpeacHsOWUM (PAKTOPOM (POPMHPOBAHHS HCCBIKKYJIBCKHX
JCNbT SBISAKOTCH NAPAKTCPHCTHKH PCYHONO CTOKA. OCODCHHOCTH CBSI3H PCKH C
03CPOM, YKJIOHBI NOIBOJHOIO CKJOHA. B HacTosluce BpeMS B YCIIOBHAX CHHKC-
HHS YPOBHs 03Cpa B CPCIHCM HA 5-6 CM B r0J BCC HCCBIKKY JILCKHC YCTBCBBIC 00-
JacTH PA3BUBAKOTCS HA OMHOCUMEIBIO ROORUMAIOUHXCS DCPerax HC3aBHCHMO OT
r€0I0rHYECKOH CTPYKTYPHI MOOEPEABA.

Hanboa1ee MHOroHCICHHAS IPYIMIA PEK ¢ HEOOIBIIHMH PACXOJAMH BO-
AbI (MeHee 2-3 M/C) M B3BCIICHHBIX HAHOCOB (JOPMHPYET 610KUpOsaHHbIE (8pe-
MEHHO KT0GOBUOHBIC) OeAbMmbl HA_OMKPLIMOM bepedy. YCThEBasd YaCTh TAKUX PeK
PACTIOIOKCHA HA OTHOH THHHH C KOHTYPOM Oepera; pyc/o OJOKHPOBAHO THIICP-
TPO(PHPOBAHHOH NpPEIYCTHEBOH KOCOH. HATPABICHHOH B CTOPOHY IPEOO/IaIAr0-
INHX BOJHEHHH. [IpH NPOXOAKICHHH JOKICBBIN ABOIKOB. KOId PE3KO YBS/THYH-
BAFOTCS PACXOABI BOJBI, B OJOKHPYIOIICH KOCE 0DPAIyeTCA NMPOPAH H BPEMEHHO
(popMHpYETCS KIFOBOBHAHAA JS/bTA.

Pexu ¢ pacxomavu He MeHEe 4 M'/c TIPH BIAJCHHM HA OTKPBITOM O¢pery
(POPMHPYIOT @biOgUHYIIbIC HEPASBENIBICHHIE OLTbLIIbI, OKATMICHHbIE 6EepecosbiM
bapom. Jeastsl Toro tHma Ha Mccek-Kyae mveror verss pex Uxetn-Orysa,
UoH-Yproktio, Jrope-Cyy.

Jlast pek, BNasarolKX B OVNTHI H 3AJIHBbI 03CPA, BJIHMHHC BO.IHCHHS HC-
CKObKO 0¢.1a0.1cHO. OAHAKO B OTKPbITHIX OV XTAX H 3AJHBAX ANHHOH MCHCC | kM
9TOT (JAKTOP OKA3LIBACT 3AMCTHOC BO3ACHCTBUC Ha MOD(OIOTHIO YCThCBbIX 4aC-
TCHf, rAC TAK KC POPMHPYIOTCS GAOKUPOGANIBIE_(SPEMENNIO KAIOBOSUOHbIE) (et~
mel gbioest 3ausos, HCKOTOPOC OTIHUMC OT NOAOOHLIX ACIBT HA OTKPBITOM
TMOOCPCIKLC 3AKITHOMACTCS B TOM, MTO NMPCIAYCTCBAS KOCA OTKJIOHSCT PCHHOC PyC-
10 B MPOTHBOMOJIOMKHY O CTOPOHY OT NMPco.1a.1a0IUHX BOJIHCHHH 32 CUCT IOCTY -
IUICHHUSL O3CPHBIX HAHOCOB B/0JIb HABCTPCHHOIO OOPTA 3aJIMBA.

PekH ¢ pacxoJaMH 60ce 4 MY/C H SHAMUTC/IbHBIM TBCPAbIM CTOKOM MpH
BNAACHHH B 3aMB (JOPMHUPYIOT Hepaigemaieible Wi MuOOPVKasiele Gveoo-
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pazitele Oelpimbl, oxaimieintvie Hepecoseimu bapawy. OkadMastowmi Gap co-
CTOMT M3 HCCKOILKHX CCPMCHTOB Pa3IHMHOM AMHHBL, M PCKA HANOAMT BbINOA B
3aJIHB IO HCCKOJILKHM NMPOpPaHaM. PCUHLIC HAHOCHI HAKATJIMBAOTCH MCKAY Ocpe-
TOBbIM 0APOM M ¥CTbCM B BHAC TPCYTOIbHBIX MCICH H OCTPOBOB. YBC/MUCHHC
ATHHbBI 3/IHBA 10 4 KM 3HAMHUTC/bHO OCIA0/AICT BIHAHHC O3CPHOro (paxropa, uTO
NPOSIBJSCTCS B OTCYTCTBHH OKAHMILsIrOICrO ScperoBoro dapa. O3CPHBIC HAHOCHL,
MHIPUD¥S N0 HABCTPCHHOH CTOPOHC 3A/1HBA, (JOPMMPYIOT MCPCCBIIH, OTWIC-
HSIOIMC HCOOJIBIUKMC JAryHbl MCIKAY “K/IHOBOM™ ACIbThI H GOPTOM 3a.1uBa. Pk,
BIAJAIOLHKC B TAKHC 3AJMBBL  QOPMUPVIOM NHEPAZemeIenitole  1KI0806UOHbIE
OeAbIIbl GLINOANCHIUS 3AIUBOS.

PckH. BNaJalOWHKC B 3a/IHBbI ITHHOH 00onice 7 kM. (JOPMHPYIOT MHOLOPY-
KQeIbie Aonacmitble Oedembl gbinoinenus saaueoe. Tpecobiagaror peuHeic (ak-
TOPbI ACTETOOOPA30BAHHSA. CKOPOCTb NPHPOCTAa ACTBT CBA3AHA C HHTCHCHBHO-
CTBIO CHHXKCHHS YPOBHS 03Cpa M CTOKOM PCUHBIX HAHOCOB. JlonacTHO#H XapakTep
BHCIUHCIO Kpas AC.TbThI OHPCIC/ACTCS HCPABHOMCPHBIM BbLIBHMCHHCM OTIC.Tb-
HBIX PYKABOB B 03Cpo. Pa3BHTHC Takux ac1bT Ha Mcehik-Kyic cBA3aHO B HCKOTO-
POH CTCNCHH CO CTPYKTYPHBIMH OCOOCHHOCTHMH YCTBLCBBIN OOJIACTCH. Tak Kak
YacTO0 MCCTO BMAICHHA PCKH B 3a7WB MPHYPOUCHO K OOMACTH MAKCHMAJBLHOIO
nporndaHks TCKTOHHUCCKOH CTPYKTYPBI H K HaHOOJbLIHM IJIyOHHAM. BiH30CTh
AKTHBHBIX KYMOJOBHAHBIN NMOJIHATHH MPHBOIMUT K OTKIOHCHHIO PyCC.T PCK. KOTO-
pric Kak Obl “COCKA.Ib3bIBAKOT NO HAKJIOHHOH MIIOCKOCTH OT OJHOro Gopra K
ApyroMy. ITogoOHbIE CMEINCHHSI PEYHBIX PyCel HAOTOJAIOTCA B JOJIHHAX PEK
Hpapika u JOKeIprajaHa U CBSI3AHHBI C COBPSMCHHBIM NMOTHATHSM OpaXHAHTHK-
AuHA14 ropsl Bomeioii Bup-bam.

Pexu Oacceiina 03epa Mcenk-Kyab. KK H MHOTHE pEKH Ha NOOCPEKBAX
MmupoBOIo OKC4aHA, MPOILIH HIH NPOXOIAT 3TAIl PA3BHIHNA, CBAAHHBIM C 3am0/-
HCHHEM JONMMHHBIX 3AIMBOB. OJHH PEKH BBINOJHIIM CBOHMH OT.10XKCHHAMH 3d-
JMBBHI H TEEPh HJOPMUPYIOT PA3IHYHBIC THIBI JCTBT BBIIBIKCHIS H1H OJOKHPO-
BAHHBIE YCThA. JIpYTHE JMIUb YACTHYHO ATNOJHHIH 3a7HBBI A 1THOBHCM H HAXO-
JATCA HA PA3MTHYHOM DPACCTOSHHM OT OTKPBITOIO O3CPHOTO MOOSpeiba. Pasimd-
HAA CTENCHB BO3ICHCTBHS BOJHOBOTO (hAKTOpa HA JSTBTOBBIC YUACTKH TAKHX PEK
TNPHBOJMT K CHCUM(HKS MPOSBICHHSA VCTBEBHIX NPOLECCOB, OTPAKAIOIICHCS B
MOP(ONOTHYESCKOM 00 1HKE ACTBT BHIIONHEHHSA 30 THBOB. [I0CKOMBEKY GOJBIINCT-
BO PCK B Pa3HOC BPCMs MPOXOAH.10 CTAHIO PA3BHTHSI, CBSI3aHHYIO C (DOPMHPOBA-
HMCM fC1bThl BbIMOJHCHHSI, ONPABIAHO B HAUAIC FCHCTHUCCKOrO pAaa MoCTyma-
TC/IbHOTO PA3BHTHSL YCTbCBBIN YUACTKOB PCK HCCbIKKYJ/ILCKOTO OaccciiHa mocra-
BHTb HCPA3BCTB.ICHHBIC H1H MHOTOPY KABHbBIC AC/bThI BHIMOSHCHHS 3a.1HBOB, Pas-
BHBAIOLUKCCS 10,1 NPCoO/IaTA0LNM BAHSHHCM pCUHbIX (pakTopoB. TMo mMcpe 3a-
MOJIHCHHMS 3Q/IMBA A11HOBHAILHO-ACILTOBbIMH OTIO0KCHHAMH M BbLABHIKCHHCM
AC/bTbI B CTOPOHY OTKPbITOrO 03CPa CC JMAJMLHCHILICC Pa3BHTHC OyACT MPOMCNO-
AUTh MPH HAPACTAKOLLCM BIHSHUH O3CPHBIN (DAKTOPOB, KOTOPLIC CTAHOBSITCS NPC-
00127A0WM MH MOCC 3AMOTHCHHS 321MBA PCUHBLIMH H O3CPHBIMH OTI0KCHHIMH
H BbIXOJA PCKH HA OTKpbITOC Mobcpexbe. B 000OLICHHOM BHAC FCHCTHUCCKUE
PHA Pa3BUTHS ¥CTLCBOH OOMACTH PCKM MPH MOCTCMCHHOM CHMMCHHMH YPOBH3
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MOKHO MPCACTABUTh B BHAC Onok-Inarpadybl (Puc.2). HenpepblBHOCTL 3B0MEO-
LHOHHOIO PsAa HAPYLACTCA NPH TPAHCIPCCCHHU 03CPA. KOPAA AC/bTbI BblABHIKC-
HHMs Ha OTKPbITOM OcCpcry CHOBa TPAHC()OPMHPOBANHCH B AC/IbTbI BbINOJHCHHS
A0.14HHbIX 3anuBOB (KopoTacs, 1989).

A3BCTBICHHLIC HIH MHOMOPV KABHbIC ACAbTbI BbITOMHCHHSA 3QJIHBOB

KIHOBOBHAHBIC AC.IbTHI BbIMOAHCHS 32, THBOB. OKAHMJICHHBIC 6CpCFOBI>IM 6a.p0.\1

U U

MHOrOpyKaBHEIE Ty TOO0pas- HepaspersaeHubE 5I0KHPO-
HBIC ACNTBTHI BHIMOJHCHHA 32~ BAHHLIE ACIBTHL BLITOTHEHHA
JMBOB, OKaHMJICHHbIC Ocpero-
BbIM DapoOM

3aTHBOB

Hcepa3sBCTBACHHbIC HIH MHOTO-
PYKABHbIC BbLIBHHYTbIC AC/b-
Thi HA OTKPBITOM GCpery,
OKaHMIICHHBIC OCperoBbiM 0a-
pom

HepaseersacHHbe 610KHpO-
BAHHbIC JCIRThI HA OTKPBITOM
Ocpery

Puc.2. TeHeTUHeCKHil pAI pa3BHTHA VCTREBBIX 00TACTEH PEK. BIAIAFO-
mHX B 03¢po Mcepk-Ky Ib. PR NOHIKEHAH €T0 ¥ POBHA

Mopgooras 1 THHAMHRKA TCIbT

J14 KOIMISCTBEHHOM OLICHKH CKOPOCTH M HANPABICHHOCTH COBPEMEH-
HBIX TeOMOP(POTIOTHHECKHX MPOIIECCOB B PEYHBIN JCJIBTAX HCCHIKKYIBCKOTO Oac-
CeHHA NMPHMEHSICH CPABHHUTCIBHBIH AHATH3 KAPTOTPA(DHYESCKOTO MATEpPHANA H
MIOBTOPHAA (POTOTPAMMETPHISCKAA CheMKA. g monydeHHs HHOOPMALIHHE O To-
PH3OHTANBHBIX Je()OpMAIMAX OSPErOBOH MHHH M THHAMMKE THIPOrpa(HISCKOH
CCTH HMCHONb30BAHBl KPYITHOMACHITAOHBIE TOMOTpapHUIeCKHe KApTHI H a3po()oTo-
CHHMKH pPasIH4HBIX €T 3a1€Ta 3a mepuod 1943-1992 rr. Hasemuas otorpam-
METPHHECKAS CBEMKA 1711 MOJIYHMCHHA CTEPEOCKONMMHMECKHX MOJCICH DEUHBIX
JembT OblId BBINOTHEHA 1 YCTHEB HEKOTOPBIX PEK, HMEIOIHX YIOOHBIE Che-
MOYHBIC O43HCHI H JUIHTCIBHBIH MEPHO] HAOMIOICHHH HA THIPOMETCOPONOTHYIC-
CKHX IOCTAX B HX OacceiHax (1937-1992 rr.). BLTH MOIVYEHBI KAPTOTPAMMEL H
CTEpPeOrpaMMBbl ¢ IEPHOIMYHOCTREO 10 36T 1714 pex BocTouHoro (Trom, JLxeIpra-
1an, HUpasm. Kapaxon), roro-soctounoro (JLxern-Orys, YoH- u Kurm-Ker3ein-
Cyy, Jlxyyka), 1osxaoro (bapckooH. Tamra. Tocop, ToH, Ak-Tepek H CEBEPHOTO
(YoH-AK-Cyy) nobepekuil. 370 NMO3BONHIO BRABHTH HE TOIPKO AHHAMHKY THI-
porpaiieckod CeTH IT1 OCHOBHBIX THIIOB J€IbT, HO H CBA3h HHTCHCHBHOCTH
MIPOLIECCOB JCIBTO00PA30OBAHHA C THIPO.10TO- MOP(O.IOTHYCCKHMH XAapaKTEPH-
CTHKAMH PEK H T'MIAPOIHHAMHKOH YcTheBOro B3Mopbsa (Kopotaes, Horomounos,
1988; Cynaranaimes, 1995).
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Ycrne p.Tiona, Scpyuicit Havaao Ha ceBCpHOM ckI0HC Xpedra Tepekcid
A1a-Too, SIBNSCTCs BTOPOH MO BOAHOCTH PCKOH HCCHIKKYILCKOTO Oaccciina. Tron
MMCCT CPCAHHI MHOPONCTHMI pacxoa Boabl (1937-1992 rr.; r.m. Trom) — 10.84
MY/c. 0GbCM CTOKA BOAB — (.34 KM”; CPCAHHMIL PACXOA B3BCLUCHHBIX HAHOCOB — 2.4
Kr/c, 00BCM CTOKA HAHOCOB — 75.7 ThIC. T/ 101,

Ha npuoscpHOli paBHHHC pCKa BbIpAGOTala M1O0CKOAOHHY IO JOIHHY LiH-
puHO# 1.5-2 kM; pycno ¢Bo0OAHO MCAHIPUPYCT, BPC3asCh B TOJILY JPCBHUX aJl-
JHOBUANILHO-ACILTOBBIX H O3CPHBIX OTI0MCHHE, 3a nocacaHue 1000 et peka Ha
NPHACILTOBOM YUACTKC BPC3alach Ha 5-0 M, BbIpaGOTAB MPOJ0NbHLIH MPOoQu.Ib
pycaa ¢ ykaoHom 0,008-0.0116. B BepluHHC ACALTLI, PACTIONOMKCHHONH B 1.4 kM
OT CC O3CPHOrO Kpasi, PyClio PCKH Pa3ac.IsicTCs HA IBAa pyKaea. JICBbIH pyKag,
3a0Hpatowmi 10 80% CTOKA BOABI, HHXKC MO TCUCHHKY JCJIHTCS CLIC HA IBAa. BMAa-
JAIUKC B 03CPO H 0OPA3Y KOIUMC MHOTOYMHCJICHHBIC OCTPOBA M MCJIH, XapakKTep-
HBIC IJSi MHOTOPYKABHOH JCIETHI BBIMOJTHCHHS 3a1uBa. [HO 3anMBa SBIACTCA
TI0/IBOAHBIM NPOIODKCHHCM J0HHb! Trona.

Hzo00ara 5 M yaaacHa oT 03CpHOro Kpast AcibTbl Ha 125 M, 10 M — Ha 625
M. Hanbosburne rayOuubl B 3a1uBe (10 17 M) pacmoIOAKCHBI HA CrO COMPSDKCHUH
C OTKpBITOH akBaTOpHCH o3cpa. Cpcausas rnyvOnHa Troonckoro 3anwBa — 12.5 M
TIpH OOLUCH A THHC 3anuBa — 4.5 v

AHanH3 a3pocHHMKOB 1943, 1956, 1986 n 1988 rr., a Takxc Tonorpa-
(punccknx kapr kpynuHoro maciurada (1970 u 1988 rr.) no3BOJSICT NPCACTABHTD
CXEMY 3AIIOJTHCHHSA 3UTHBA. 1) MOCNE 3aBEpIICHHA JMMAHHOM CTAIHH H IPOPHIBA
PEKM K 0Py UUTOBHAJBHO-ICTBTOBBIC OT.10KCHHS 3ATIOTHWIM JOJHHHBIH 34JTHB
TIPHMEPHO HA YUACTKS IIHHOH 2.5 KM: 2) 3a mocaeaHue 50 et IpoH30IuIo nepe-
pACIpee1CHHE PEYHOTO CTOKA B MOIh3Y JICBOTO PYKABA J€IBTHL 3) NOCTCIIEHHO
OTMHPAIOT M HE BBIBHIAOTCA B 03¢p0O VUACTKH JSIbTHI, CBS3AHHBIC ¢ CHCTEMOH
NPABBIX PYKABOB. 4) BBLIBIDKCHHE JCTBTHI 34 CUET YCTHEBOIO VA 1HHCHHA AKTHB-
HBIN PYKaBOB COCTABHUIO 32 NMEpHO] 1943-1956 rr. ot 175 mo 200 M; 3a nepHoa
1943-1986 rr. — 1.5 kM. 3a 370 BpeMA YPOBCHb 073¢pd NOHHIHICA HA 2.4 1 M, Ko-
JAMMECTBO BBIHCCEHHOTO PEKOH MATEPHAA COCTABHIIO OKOJO 4.25 MaH ToHH. OT-
ME10CTh BEPIIMHHOH 9ACTH TIONCKOTO 3ATHBA, 4 TAKKS OOMBIIAA MYTHOCTD pey-
HBIX BOJ 0OYCNOBH/IH NOBBICHHYE) CKOPOCTh BBIIBIKCHHA JC/BTHI IO CPABHE-
HHIO ¢ JPYTHMH pekaMH Oacceisa. Tlpupoct niomaan JemsTsl THONQ MPOHCXO-
AW caCAVIOIMM oBpasom: 1870-1943 rr. — 1406 v, 1943-1965 rr. — 984 7,
1965-1976 rr. — 313 M™ 1 1976-1986 rr. — 703 y°. Cpcausisi CKOPOCTb TPHPOCTA
AcabTht 3a 1870-1986 rr. — 46.5 M°. OBumii 00BCM ACTBTOBOTO KOHYCA peku Tron
32 9TOT 5KC NCPHOA COCTABH.1 8.97 MIH A,

Ycrne p. JLkbipraiana — HaudoIcC MHOTOBOTHOM pekH Dacceiina osc-
pa HUcebik-Kyab, CpeaHcMHOrOACTHHI pacxoad Boabl 3a nepuoa 1930-1992 rr. —
213 m"’/c, 00BCM CTOKA BOIbI — (.67 1m3; PACX0A B3BCIUCHHLIX HAHOCOB — 2.97
Kr/c, 00bCM CTOKA HAHOCOB — 94 ThiC. TOHH (r.n. Muxaii1oska). [1pu BbIxOAC H3
npearopui Tepckel Ana-Too peka HMCCT MCAHAPHPYIOLICC PYCNIO B Mpcaciax
MJIOCKOA0HHON A0JIMHBI C KPYTOCTCHHBIMH GOPTAMH BbICOTOM 10-30 M, BBIpado-
TAHHOH B APCBHCO3CPHBIX OTIOACHHAX. [I0HHA PACIUUPSICTCA BHU3 MO TCUCHHI:
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ot 0.9 kM B patioHe ¢.Uxpiprazana 30 1.9 kM y ¢ Muxaiinoexu. Ha 317oM yqacTre
pcka popmupyceT 11 CHHYCOMAAILHBIN U OMCTOBHIHBIN H3TYUHH,

Ha noBCpXHOCTH AC1bTOBON NOHMbI BbIACIAIOTCH HCCKOJILKO OCPCrOBbIX
JUHHH, QUKCHPYIOLUX CTOSIHHC YPOBHSI 03CPa HA OTMCTKAX +3 M (OT YPOBHS
1992 r.), +8 M H +13 M, uto cooTBCTCTRYCT 1930, 1870 1 1800 r.r. B HacTosuice
BPCM3L PCKA BPC3aJach B OTJIOKCHHUSI STHX TCPPACOBbIX MOBCPXHOCTCH Ha rayOu-
HY 4-6 M, CICAYs 32 MOHMMKAIOLHMCS YPOBHCM 03CPAa; BbICOTA COBPCMCHHOM
noivist — 1 M.

Cpeauuit yinoH npoacasHoro mpoduas [bxbipratada B npeaciax npH-
03CpHOH paBHUHBL COCTABIACT ().000873, ¥BCIMUHBAsICH HA BCPNXHCM KOHLC YUa-
cTka 30 0.000937. LlnpuHa pyc.aa pCKH HA NPHACIBTOBOM YHacTke — oT 30 10 50
M, ry6uHa pekd — 1.8-2 M, ckopocTb TeucHus — | M/C. Y BCPLUHHBI ACTbTHI LIH-
puHa pycia yMcHbwacTes 10 20 M. rayOuHa a0 1 M. CKOpOCTb TeUcHHs — 10 0.5
M/c.

BepiurHa ACnbThl pacnonokeHa B 1.7 KM OT 03CPHOrO Kpast ACTbTHL. FAC
pycao [kblpragana pazacaacTcs HAa ABAa MArHCTPalbHBIX M OJMH BTOPOCTCICH-
Hblil pykaB. B 30HC BHAICHHA PYKABOB B 03CPO HX pycia IpoOsTcs HA MHOWKCCT-
BO KOPOTKHX H MCIKHX PYKABOB H HPOTOK. (JOPMHPYIOLUHX ICTbTOBBIC OCTPOBA.
MCIH M 00paszyIOLIMX CIOMHYH CHCTCMY MHOrOpPYKaBHBIX AC.TbTOBBIX Pa3BCTB-
JcHuA. [10aBOAHBIM HPOIO.HKCHUCM JONMHHbI PCKH DKbIpranan sBasicTCs 3aJIHB
[TpxcBanbekoro, rac rayouubl fosce 10 M HAUMHAKOTCS B 50 M OT 03CPHOIO Kpast
AenbTbl. [T0OBOAHBIH CKIOH B 3d.THBE A0 MIYOHHBI 12 M KPYTO OOpbIBACTCA. HMES
yiioH 0.2; B uATEpBANIC MIYOHH 12-30 M JHO BBIOIKHBACTCA H YKIOHBI CO-
cTaBTmOT He Oosee 0.007. YeTbeBoe B3MOpbe p.KBIPraldHd OTHOCHTCA K IIPH-
Ty OBIM, ¢ KPYTBIM CBAJOM TJIyOHH.

JHHAMHKD THIPOTPAPHICCKOH CETH ACIBTHI H CKOPOCThH 3ANOTHCHHA
AOIHHHOTO 3AJHBA B YCTBE KBIPTATAHA H3YVYCHA HA OCHOBE CPABHHTCIBHOTO
AHATI}A KapT H3JaHHSA 1976 r., a3pocHEMEKOB 1986 T. B (POTOTCOIOMMTHBIX CBE-
MOK 32 Tepuo, 1943-1988 rr. CpaBHHTEIBHBIH AHATH?3 KAPTOTPAHUECKUX MaTe-
PHAJIOB H IIOJCBOE T¢OMOP(ONTOTHICCKOS KAPTOTPA(PHPOBAHHE TEPPHTOPHH II0-
$BOTHIIH CACIATH BBIBOA, 4TO 34 mocaeaaue 300-400 et pera 3amoIHHI) CBOHMHE
OTIOKCHHAMH JOJHHHBIH 3ATHB TIHHOH OKOJO 6 KM, IIPH MOHIKCHHH YDOBHA
03¢pa 3a 370 BpeMd Ha 13-14 M. [TogO)KEHHE CTAPBIX ACIBTOBBIX PYKIBOB H JId-
TYHHBIX O3CP YVKA3bIBACT Ha MOCTCICHHOC CMCLUCHHC INIABHOrO pycna Jixbipra-
JaHa K npaBoMy OOpPTY A0.1HHbI. POPMUPOBAHKC COBPCMCHHOIC ACILTOBOrO pas-
BCTBIICHHSL OKA3AJI0Ch MPHYPOUCHHBIM K CTOSIHHIO YPOBHSI 03¢Cpa Ha oTMeTke 1610
M abc. B 1920-1930 rr. TCHACHLMS K OTMHPAHHIO JICBbIX CUCTCM PYKABOB M IiC-
PCMCIICHHC CTOKA B MPABbIC PYKABA COXPAHACTCS H CCHUAC.

3a nocacauue 50-60 JCT YCThCBOC ¥ ITMHCHUC ACTbTHI COCTABUIIO OKO.10
1.2 kM. YPOBCHb 03Cpa 3a 3TO BpCMsi MOHM3MICH Ha 3-4 M, a pcKa BbIHCCIA K
BCPLUMHC 33JIMBA OK0.10 4.4 M.IH TOHH B3BCLUCHHbBIX HAHOCOB, [1011aa6 TpHpOCTA
HA3CMHOM ACIbTHE 33 nepHoA 1955-1976 rr. pasua 111.6 Thic.M", 1976-1986 rr. —
209 Thic. M 1 1986-1992 rr. — 154.4 Thic. ™. CPCAHCrOI0BAs CKOPOCTH TIPHPOCTA
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ACTBTHL 32 37 neT cocTaBuna 12.8 THIC.M . 00BCM ACABTOBLIN HAKOMICHHIH 33 nc-
puoAa 1870-1992 rr. — 0k0.10 9 MJH M,

Ycrne p. Upabika, [pu BbIXOAC U3 NPCATOPHi CCBCPHOTO CKJOHA NP.
Tepekeli Aaa-Too peka 00pa3syeT BCCP MCIKMX BOJOTOKOB HA TOBCPXHOCTH
BCPXHCUCTBCPTHUHOIO A/LIIOBHANBLHOrQ KOHYca BbiHOCA. Huxe c.Mpabik oHa
BHOBb COOMPACTCsl B CAMHbIH NOTOK, KOTOPbIH (POPMHPYCT J0.IHHY, BPC3aHHYIO B
APCBHCUCTBCPTHTUHbIC OTAMKCHMA. [To naHubiy 3a 1930-1973 rr. cpeaHcmHoro-
AcTHHI pacxo Boabl paseH 1.34 M/c. 06bem cToka — 0.042 kM®; CpeaHCroa0Boi
PACXO0A B3BCILCHHbIX HAHOCOB (1964-1971 rr.) — 2.46 kr/c, 00BCM CTOKA HAHOCOB
— 77.6 THIC.TOHH B roA1. YKJIOHbI BOHOH NOBCPXHOCTH HA MPH,ICALTOBOM YUACTKC
0.0025: B aeapre — 0.0035. 'ayOHHBI pycIa HC NPCBLIWArOT | M. WHPHHA — 20 M.

Xopowo BbIpaX<CHHAS B PCIbC(IC KPYTOCTCHHAS H TJIOCKOAOHHAs AOJH-
Ha 00pa3oBaHa PCKOH BIO.Tb FOMHOrO CKIOHA ropsl bup-baw. Ha muuwe pycno
PCKH (DOPMHPYCT KPYTBIC W3IYYHHBI CPCIH CTApbIX JTHMAHHO-IC.IBTOBLIX OTJIO-
MKCHHH TIPH BbICOTC NoFMbI 3-4 M. Hiuxe OcperoBoi auHuu 1870 1. BRICOTA HOH-
MBI YMCHBILACTCS A0 2 M H pcka 00pa3yCT MOJOrHC H3JIVUHHBL. YACTO MCHACT
NMOJIOCHUC DPYCIA. MHOTZA MCTOIb3VS T8 NMPOPHIBOB MOHHMCHHBIC YUACTKH
(ObIBLUKC OCTATOYHBIC 3A.THBbI).

Bepumba acastsl p.Upabik npuypoucHa K OCPCroBoi JTHHHH HA adco-
JEOTHOH OTMCTKC 1610 M. rIc pycao pasacicHO HA Py kaBa, BHAJAOLIKC B 3a7HB
Hpapik. B Hacrosice BpCMs JMHHA 3a7HBA OT BCPIUMHBI 10 BBIX0AA B 3aJHB
IIpsxeBamberoro coctaBmieT 1.9 xuv. B ronue XIX B. (1870 1), KOTOa YPOBCHD
03epa Ob11 Ha 8-9 M BHIIIE COBPEMEHHOTO. T THHA 3a7HBa ObUTa HE vieHee 3 kM. Ot
Kpas HA3CMHOH JEMBTH MOJBOIHEI CKIOH KpyTO (YIIOH 0.058) omyckaercs oo
ryOHHBI 31 M, 1€ OH BBIIOLLKHBACTCA B HHTEPBAIE IIyOuH 30-60 M 10 yKIO-
HOB 0.016, a 3aT€M CHOBA YBEIHUHBACT KPYyTH3HY 10 0.062 Ha rayoune 80 M.

Pexa MpapIk BmamdeT B 34.THB IBYMA PYKABAMH, IPHMEPHO OJHHAKOBOI
ATHHBI (1.5 KM). YCThA KOTOPHIX PACHOIOKCHBI MO KPYTHIMH OOPTAMH J0.THHBI,
JIEBHIH PYKAB 3a0HPACT OOJBIIY O JACTh CTOKA. MEXAHH3M 3ANO.THCHHS JOHHHO-
IO 3A/1HBA PEYHBIMH OTIOKCHHAMH HA MPOTKEHHH MOCAeTHHX 60 neT HE ObLI
OJHHAKOB: B eproA 30-60 IT. pyci10 (pOPMHPOBAIO HEPASBETBICHHYIO ACIBTY MO
OCH 3AIMBA, OCTABIAA HC3AMOJHCHHBINE OOKOBBIC OCTATOMHBIC 3AJIMBBI BIOTH
000HX OOPTOB JOIHHEL, B 70-€ OB MPOHOILIH NPOPHB B OJHH M3 OCTATOUHBIX
3JMBOB W PA3ICICHHC PYC/Aa HA JIBA PYKABA, KOTODbIC CTA1H BbIABHIATb CBOH
PCTHOHAILHBIC AC/ALThI B 3A/IMB BIQIb OOPTOB JO.IMHBIL, OCTABssE MCxKIY COOOMH
YACTb AKBATOPHM 3aaHBa MpAabik.

[Mnowaau ACALTOBbIN HAKOMACHHI 3a ncpuon 1870-1955 rr. yscauuu-
auck Ha 121.25 Thic.m?, 1955-1976 rr. — Ha 247 Thic.M®, 1976-1986 Tr. — Ha 77.3
THIC.M®, 1986-1992 rr. — Ha 73.75 Thic.M". CpcaHeronoBasi CKOPOCTh MPHPOCTA
cocTasuna 14.05 Thic. s B roa. O6HCM ICABTOBOTO KOHYCa 3a Ncphoa 1870-1992
Ir. cocTaBk1 3.815 van M,

Ycrne p. Kapakoedia, Gcpylucii Hauano Ha cCBCpHOM crioHe Xp. Tepekeit
A1at00. [10 BbIXOAC W3 FOPHOTO YIUCIbA OHA (POPMHPYCT AMMOBHAIBHLIH KOHYC
BbIHOCA, HA KOTOPOM pacno.aoskcH r.Kapakon. Huxc cro pcka copmupoBana B
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APEBHEO3CPHBIX OTJIOKEHIAX NJIOCKOIOHHYIO JOMHHY IHPHHOH 10 350 M. BopTta
AOJIHHbI KPYTbIC, MCCTAMH OOPbIBHCTBIC. BbICOTOH 10 23 M. Mcanapupys 4 oOpa-
3¥31 CCPMCHTHBIC H3JIyUHHbI, PCKA BNAJACT B HCOO0.1b1UOH OOKOBOMH 3aJIHB, OTKPbI-
BatoLHiCA B 3anuB [1paeBanbCckoro. YK/IOHbI pycla B ACIbTC KOIcO10TCs B
npeacaax 0.0020-0.0023; va npuacIsToBoM yuacTke — ot 0.003 10 0.005,

OCHOBHOH FMAPOMCTPHHCCKHI MOCT pacmofiocH B ycThe p.Kawka-Cy,
B PaliOHC BBICOKHX NpCAropuil. CPCaAHCMHOTONCTHHC PAcX0/ibl BOIbl 32 MCPHOA
1937-1992 rr. — 6.99 M*/c, B3BCLUCHHBIX HAHOCOB — (.7 KI/C; T0,10BOMH 0OBCM CTO-
Ka BOAbI paBCH 0.22 KM’, HAHOCOB — 23.02 ThIC, TOHH.

3a nocncanuc 50-60 net verweBas 06aacth p.Kapakoaa noasepriach
MOLLUHOMY AHTPONOFCHHOMY Mpccey: dcpera pckH B YCTBCBOM YACTH YKPCIUICHBI
JaMOaMH. MOCTPOCHBI BOASHBIC MC.IbHHMUBI H MOCTbI. B 1870 r. 3anuB uvmca amm-
Hy okonio 1.8 kM. a OcperoBad JIMHHA pacnoaranack Ha oTMcTke 1615 v abe. 3a
NOCNACAYIHKC 50 NICT peKa BbIABHHY. 1A CBOK ACTBLTY HA | kM. cricays 3a OTCTY-
NAKLLKHM 03CPOM H OCTaBJsis MO 00OHM QOpTaM ¥3KHC OCTATOUHBIC 3aJHBLL. B
1943 r. pcka Bnagana B NCBbIH OCTATOUYHBIH 34.TMB W NMO.THOCTBIO CrO 3AMOJHUJIA.
[No3aHee (¢ 1960 r.) pcka KpyTO MOBOPAYMBACT HA CCBCP H (JOPMHPYCT B 3a.THBC
[1pkeBanbCKOr0 MHOTOPYKABHYH ICIbTY BbLABHKCHHA. A3podioTocsemka 1988
I. MOKA3bIBACT. UTO 3a nepuoa 1960-1988 rr. 3aMCTHBIX W3MCHCHHH B JHHAMMKC
ycrbsi p.Kapako: He ObL10.

[Mpupoct acaeThl p. Kapakoia XapakTCpH3YCTCs CICAYHOWUMH JaHHbI-
M 1870-1943 T, — 132.5 ThIC.M™: 1943-1955 1T, — 145 THIC.M, 1955-1965 IT. —
120 Thic.M™: 1965-1976 1T, — 127 TRIC.M" H 1976-1988 IT. — 35 ThIC.M". Cpeanas
CKOPOCTb TIPHPOCTA COCTABHMA 13 Thic.M™ B 104, OBbeM JeTBTOBIX HAKOTLICHHI
3a meproa 1870-1988 1T. pasen | 48 MIH M.

Yerns pex Yon- 1 Knun-Kenprn-Cvv. OepyIHX HAYANO HA CEBSPHOM
crk10He xp.Tepckeit Amatoo. IIpH BBIXOAE H3 HOJOCH NMPEATOPHBIX YBA10B HA
NPHOJCPHYE0 PABHHHY OOJBINAL YACTH HX BOJ PasOHPACTCS HA OPOINCHHE, JOJH-
Hbl V-00pa3HOH ()OPMBI CMCHAIOTCA ILI0CKOJOHHBIMH KPYTOCTCHHBIMH JOTHHA-
MH Ha npuosepHoi pasuune. [lImpraa 301wmer You-Kerer1-Cyy — ot 0.5 10 |
kM, Kaun-Kerpor-Cyy — o1 0.2 30 0.5 k. YKIOHBI HA NPHACIBTOBOM YYACTKE
obenx pek 0.022, 8 HrwoxHeM Te4eHHH 0.0013. B HacTOAmEce BpeMA peKH HHTCH-
CHBHO BPE3AOTCSA B COOCTBEHHBIC OTI0)KCHMA. 00PA3yd Y3KHE SMIHKOOOPA3HBIE
KaHbOHbI FyOuHOH 10 5 M. LlIMpHHa pPyCaa B HHIKHCM TCUCHMH KOJCONCTCS OT
120 30 400 M; rnyOuHbL He §0JcC 0.5 M CKOPOCTH TeucHHs 10 | M/c. CoBpeMCH-
HblH AIHOBHUA — MCIKHH rpasuii 1 nccok. [locac npopbiBa §.10KHPY OIKMN ACPC-
ChINCH U BbIXOAA HA O3CPHYHO FOI0LCHOBY KO TCPPACY. PCKH MCAHAPHPY HOT.

OCHOBHBIC ~ rHApoOJOrHdMcckuce  nokasarcan  p. YoH-Kbosbin-Cyy
(r.n.JIccHoli Kopaou) 3a mepuoa 1930-1992 rr.. CpCAHCMHOTOQJICTHHC PAcXOIbl
BOAbt — 4.89 MY/C, B3BCIICHHBIX HAHOCOB — 0.6 Kr/c:06bCM CTOKA BOAB! — (.13
1(1\-13, HaHOCOB — 19 Tbic. TOHH B roa; p.Kuuu-Kbibut-Cyy (r.n.Ilokposka), coor-
BercTBCHHO 1.2 v/c 1 0.53 kr/c; 0.04 kv® 1 16 ThiC. TOHH B rod.

O0c pexu 00pasyOT CAMHYIO YCTbCBY O 001acTh MpH BnaicHHH B [lo-
KpoBCkyt0 OyxTy 03cpa. [o 1960 r. p.Hou-Kbi3bi1-Cyy Bajana B 0CCBOH 4acTH
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O¥XTBI, HO 3aTEM €€ PYCA0 OBLIO HCKYCCTBCHHO OOBATOBAHO H BBIBEACHO IIOT
JCBbii OOPT I0AHHBL

B BcpxHeM nuaciicToucHe, koraa YpoBeHb 03cpa Mcebik-Ky b nonusxan-
cst Ha 100 M (70 1300 M adc.), 06C PCKH CIUBAIUCH, 00pasysi CAHHOC PYC.I0, O
YCM CBHACTCILCTBYCT HX MOJBOJHOC MPOJAOLKCHHUC B BHAC PACLUHPSIOLLCTOCSH
BHH3 MO TCUCHHMIO KaHbOHA. B TpamcrpcccuBHbIC (a3l rooLCHOBOTO MCPHOIA
A0IHHBI 00CUX PCK ObLIM NCPCrOPOKCHBI NCCHAHOM MCPCCHINBLID HA OTMCTKAX
1615 M abc. u npeBpalLcHbl B 1MMaHbl, Ok0.10 300-400 aCT Ha3an PCKU MPOPBA.IH
CCTCCTBCHHYEO 3aMOy M CTAIM BNAIaTb B 03CPO. (JOPMHUPYS ACABTbI BLIMOJHCHHS
B BCPLUHHC Oy XTbl, 06Pa30BAHHOM HA MCCTC MOATOMICHHBIN PCUHBIX 10/HH,

McxaHu3M 3aHOTHCHHS TTokpOBCKOH OYXThl HAHOCAMH ODCHX pPCK Mpo-
X0aua cacayrowumM odpazom: 1) 10 npopbiBa OIOKHPYIOLLCH NCPCCHIMA MO3HC-
rOJIOLCHOBOTO BO3PACTA PCKH 3aMO.THSUTH THMAHBI B TIOATOTUICHHBIN H OTUJICHCH-
HBIX OT 03Cpa IOJHHAX: 2) HOCIc mpopbiBa nepeckind 300-400 ner HA3ad OHH
HAYaH (POPMHPOBATE PCrHOHATBHBIC ACTBTHI BLINOJIHCHHS. Boce MHOroBoaHas
H HacbilcHHAs HaHocaMd YoH-Ker3bl1-Cyy aKTHBHO HapallHBala CBOKD ACNBTY.
TIOCTCTICHHO OTKIIOHSAACH K JICBOMY OOPTY JOJHHBI N0 ACHCTBHCM Baonbdcpero-
BbIN TCUCHHH HAMPABJICHHBIX K BCPIWIHHC O¥XTbL. ['COMOP(ONOrHUCCKHA aHanu3
A3POCHHMKOB TOKA3bIBACT, YTO CC ICIBTOBBIH KOHYC TMOCJIC TpopbiBa OJOKH-
PYIOLUCH MCPCCHIMH BLIABHHY.ICH HA 1 KM.

INocncaoBaTCNBHOCTE HAPALUHBAHHKS MIOIATH ACALT OOOHX pek 3a nc-
puox 1870-1988 rr. 6bina creaviomeit: 1870-1943 rr. — 320 Thic. M- 1943-1955rT.
- 90 ThIC.M® 1955-1965 1. — 117.5 TBIC.M ™ 1965-1976 IT. — 150 THIC.M® B 1976~
1988 rr. — 53 ThIC.M". OOMHI TPHPOCT Gepera. BKIHOYAS CMEKHBIC YACTKH
OCYIIEK. COCTABHI 730 THIC.M ", CPEIHEr0I0BAS CKOPOCTh IPHPOCTA — 6.35 THIC. M
B roa. O0BeM ICIbTOBBIX HAKOILICHHH 3a mepuox 1870-1988 rr. pasen 1.656
MIH M.

Ycerbe p. Jixvvka. B npeac1ax HAKIOHHOH IO ATOPHOI PABHHHBI BBIDA-
fotana y3xyr0. U-00pazHyIo TOTHHY C BBICOTOIH 60pToB 10 30 M. InpuHa 10.1H-
HBI YBSIHYMBAETCS OT 0.55 KM B CpelHEM TeHCHHH 10 1.5 kM B Hm30BbAX. Co-
BPEMCHHOS PYC/10 IMHPHHOH OT 3 10 8 M B MpeaeIax INPHACABTOBOTO YYACTKA
pa3BETBIACTCA HA MHOTOUMCICHHBIE PYKABA, YIJIOHBI 316Ch COCTABIAIOT OT
0.0179 10 0.023, B nenpTe yMeHBIIAKOTCA 10 0.004-0.009. Pycno pexn Bpe3aHO B
TICCUAHO-TAICHHBIC OTJOKCHHsL APCBHCH NCPCCHLIMH HA rayOuHy 2-3 M. B Ha-
crosiiee BpeMst P./KyVKa BMaJacT HCPa3BCTBICHHbIM pycCioM B Tlokposckui
3AJTHB, (POPMHPY St KNEOBOBHIHY O ACIbTY, OKAHMICHHY 0 OcperoBbiv BapoM.

CoBpcMCHHAsL A0IMHA P./LKYYKA HMCCT MPOAOTKCHHC HA TIOABOAHOM
CKJIOHC, NCPeX0as B NoABOIHbIH kaHbOH npa-YoH-Kbebu1-Cyy, CpcaHui yKIOH
TaJbBCra NOABOIHOM 10aMHbL 10 ravOuHb! 40 M coctapasct (0.0225; Soace kpy-
TOH Y4aCTOK NOABOAHOrO CKI0HA ¢ YKnoHaMHu (.111 pacnoaaracTcst Ha 03CpHOM
CIIOHC BbIABHHYTOrO ACNLTOBOrO KOHYCA.

CpcaHeroaosoit pacxoa Boabl p./bkyyka 3a nepuoa 1932-1992 rcr.
(.11 kyy Ky uaK) paBcH 6.31 v*/c. B3BCLUCHHBIX HAHOCOB — (.55 KI/C; OGBCM CTO-
Ka BOAbl — .20 kM®, HaHOCOB — 17.3 THIC.TOHH.
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Anatas tomorpaduyeckux xapt (1943, 1988 rr.) u a’pohoTOCHIMKOB
(19506, 1986 rr.) BbISIB/SICT JOBOMLHO MPOCTOM MCXAHH3M 3ANOIHCHHS 10JHHHOIQ
3aauBa: ¢ 1870 no 1943 rr. pcka NOCTCNCHHO BbIABHIACT CBOO ACALTY BC.ICA 34
TIOHWKAFOLLUMCSL YPOBHCM 03CPa, NMOCTCMCHHO OTKJIOHASICh K JICBOMY OOpTY 3a-
JMBA NOA ACHCTBUCM BA0IbOCPCIOBbIN TCHCHHH.

34 NCPHOA HHCTPY MCHTA/IbHBIN HA0IOACHHH H MO JaHHbIM rcoMopdo-
JOTHMCCKOMQ aHaiu3a 3a nepuod 1870-1986 rr, naomany ACAbTOBbIX HAKOILIC-
Huii cocTaBun; B 1870-1943 rr. — 180 Thic.:m™; 1943-1955 rr. — 40 Tohic.M°; 1965-
1976 rr. — 40 Thic. M, 1976-1988 rr. — 33 Thic.M°. CPCAHEro,10Basi CKOPOCTb NPH-
POCTA HA3CMHOMN ACALTHI COCTABHAA 6.13 Thic.M”. OGBCM ACALTOBOIO KOHYCA 34
ncproa 120 act pasek 1.75 v .

Yerne p. bapekoona pacnonokcHO Ha FHOM Ocpery 03. Mccbik-
Kyab. JoauHa cc ABAACTCH THMHYHOH 118 3TOH YacTH NOOCPCHbA — y3Kast. Tiy-
DOKO BPC3aHHASA. HMCCT KPYThIC OOpTa H IIOCKOC THHLIC C MCAHIPHPYHOLIHUM
pyC0oM. B HHIKHCM TCUCHHMH PYCIO PA3BCTBICHOC. MAarHCTPaNbHbIH Py KaB HMCCT
WHpHHY 16 M. rayouny 0.5 M. CpcaHHC YKIOHBI HA MPHICIBTOBOM YUACTKC H B
acnapre oT 0.023 10 0.015: CKOPOCTH TCUCHHS J0CTHrAKT | M/c.

B HacTosiLucc BpeMs BOAbI PCKH PAa30OHPAOTCs HA OPOLUCHHC H JIHLIb HC-
JHAYHATCIBHAN HX YaCTb BO BPCMs MO.JIHBHOMO CC30HA JOCTHracT oscpa. 1o aau-
HbIM THIpPOMCTpHUCCKOro nocra B ycrhe p.Cachik 3a nepuoa 1937-1992 rr.
CPCAHCTOIOBOH pacxo BOAbI PaBCH +.28 AM/C. B3BCIUICHHBIX HAHOCOB — 0.9 Kr/c:
06BeM CTOKA BOAbI — 0.13 KM’. HAHOCOB — 28.4 TEIC.TOHH B TOI.

B BepomHE YCTECBOH 001aCTH J0THHY D.BApCKOOHA MEPETOPAKHBAECT
MACCHBHAA MECUAHHAA MEPECHINb IMHPHHOH 10 200 M, IPOPEsaHHAL PYC/IOM MO
JIeBHIM OOPTOM JOIHMHEL B 3a1HMBE H HAa MPOJOIDKCHMH JOJHHBI, PA3BHTA €€ MOI-
BOOHAA (MOATOIUICHHAA) 4H4ACTh 40 rayomHbl 100 M. Jnmea 3amuBa 550 M mpu
cpemuel mupHHEES — 600 M. YEKIOHBI MOABOIHOIO CKIOHA MO TAIBBETY 3ATOILICH-
HOH J0AHHBEI kK0AeOmoTcsa oT 0.051 70 0.055. B BepmmMHHON YaCTH 3aJIMBa PEKA
(popMHpYET KIFOBOBHIHYH ICIBTY. ORAMMICHHY O OCPETOBBIM OAPOM.

Hcropus (opMUpOBAHHS J€TBTOBOTO KOHYCA HATAIACE MOCTIS 3aBEpIIe-
HHS JTHMAHHOH CTAIWH PA3BHTHA JONMHHEL H IMPOPBIBA PEKH HEpE3 MEPECHITB K
o3epy. 3a mepuoa 1950-1986 rr. MOp()OIOrHA JSNBTH HE MPETSPIETA CEPEE3HBIX
w3MeHCHHH. KTFOBOBHAHAS JS/1BTA MOCTENCHHO H MEIICHHO BRLIBHTAIICH IIO OCH
3aMBa. [110MWA M CIbTOBBLIX HakonacHui 3a 120-Tv ncTHHE ncpHoa cacaylo-
wHe: 1870-1965 rr. — 35 Thic.M™; 1963-1976 rr. — 22.5 Thic.M™ H 1976-1986 rr. —
12.5 Thic.M”. Cpeamsst CKOPOCTb NPUPOCTa PaBHa 1.66 M~ B 104, 06BCM AC/BTO-
BBIX HAKOMICHHIE 32 120 neT coctaBua 1.8 vau m’,

Yerne p. Tamiu, umcrowich V-00pasHYH YILUCACBUAHYIO 10JMHY, OT-
KPbIBAKOIIYKOCS B OHOMMCHHBIH 321uB. Bawsocts npcaropscB ofycnaBiIMBacT
ccncBoii xapaktep nortoka. Ilo aandbiv rn, Tawra 3a nepuoa 1936-1992 rr.
CPCAHCro10BOH pacxod BOIbl pascH 1.14 m3/c, B3BCLUCHHbIX HaHOCOB — (.002
Kr/c; 00beM CTOKA BOAbt — (.04 1<M"’_._ HaHocoB — ().06 ThIC.TOHH B ron.

Pycio p. TaMmra B HHKHCM TCUCHHH Y¥KDPCMJCHO AAMOAMH, NPAMOIHHCH-
HOC, WHUPHHA Cro — 5 M, rayouHa — 0.5 M; ckopocTu TeucHust — 1.2-1.3 M/c; BbI-
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CTIAHO TPABHHHO-TAICYHBIM KOCAMH € NECYAHBIM 3ANONHHTCIEM. JIOMHMHY
p.-TaMIH NPOA0IKACT B 03CPC KOPOTKUH (10 500 M) H Y3KHI 3aauB (luupuHa 400-
500 M). MakcHMAbHbIC TIYOHHBI B 3a.TMBC 0K0JI0 50 v; u300ata 10 M HauUMHACT-
cst B 50 M OT Kpast Ha3cMHOH AcabThl, CPCIHUC YKIOHBI NOABOAHOIO CKIOHA B
TIPCACAAX YCThCBOIO B3MOPbs (.0 14

JHHAMMEKA ACAbTbl HC CJOMHASL MOCIC MPOPbiBA OJOKHPYIOLICH mepe-
ChIMU PCcKa €1a00 MCAHAPHPOBANA MO FOJIOLCHOBOH 03CPHOH TCppace, MCPCKPbl-
Bast CC CBOMMM OTJOKCHUSIMU (1956 r.). P¥C/I0 MOCTCACHHO OTKOHS10CH OJ0KU-
pytouicii kocoi anuHoi 100 v moa acsbiif GopT A0.1uHb (1969 1.). B 1986 r. pcka
NpopBaia ONOKUPYLIYHO KOCY B OCCBOH YACTH 3a1MBA H CTAaNa BNAJAATb B 03CPO
ABY M py kaBaMHu. [1n1011aaM ACAbTOBBIX HAKOMACHKH cncayrowuc: 1870-1943 rr.
— 112.5 Thic.v™: 1943-1965 rr. — 17.5 Thic.i™ 1965-1976 rr. — 10 Thic.M” 1 1976-
1986 rr. — 15 Toic.M”. Cpeauss CKOPOCTb MPHPOCTA ACABTHI — 1.0 ThiC. M B MO
0OBbCM ACTIbTOBOTO KOHYca 3a 120 et — 0.87 Man M

Ycrne p. Tocopa, OepyLicro Ha4aiQ Ha CCBCPHOM CKJOHC Xp.Tcpekci
Axaroo. Tpope3as ¥3KHM M FIYOOKHM ¥ LUCIBCM MPCArOpHBIC CHCTCMBbI Xp. KbI-
3bL1-KyHre# u Y3yu-Kblp. pcka Ha mpuHO3CcpHOH paBHHHC oOpasycT pacTpy0000-
Pa3HYI0 JOJHHY C KpYTbiMH OopTamy. LLIHpHHA JOAHHBI MOCTCIICHHO Y BC.THYHBA-
erest o1 100 30 600 M. JHO JONHHBI CTOKCHO MPABHHHO-rafICHHbIM MATCPHAIOM.
rac Tocop oOpa3ycT MHOrOpYkaBHOC pyciio. LLInpuHa pycen pykaBoOB JOCTHracT
5 M mpu rayOune 0.8 M. CKOPOCTb TCUCHMS YOBIBACT MO MCPC MPHOJIHKCHHS K
yeTBI0 OT 1.5 1o 1.0 M/c. Cpeomnii YKIOH OT ¥CTh 10 mpearopuii — 0.0343.

ITo aanabM r.n. Ko101 ( 10 kM OT YCTBA) CPOHETOAOBOH PACXOI BOAbI
3a nepuo 1937-1992 rr. pasen 2.42 s/c, B3BEIICHHBIX HAHOCOB 0.29 KI/C. 00B-
€M CTOKA BOAH — 0.08 I(MB, HAHOCOB — 9 THIC.TOHH B IO,

Jdomura p.Tocopa B MEPHOT MAKCHMYMA TOJOLCHOBOH TPAHCTPECCHH
ObUTa 0IOKHPOBAHA MOIHOH nepechimbio mMpHHOH 300 M. Ilepen Hell BO BpeMsa
COBPEMEHHOIH perpecCHH 03epa OBLIa CHOPMHPOBAHA O3CPHAI TEPPAC ITHPHHOH
200 M. Peka Tocop B HACTOAIICE BPEMA BIIATAET B BEPIIMHY 1OCOPCKOH OVXTHI,
(popMupys OIOKHPOBAHHOE ¥CTBE. [IpHIIIVO0E YCTBEBOS B3MOPBE (YEKI0HBI 0.047)
H BOJIHOBBIC IBJICHHA HE MO3BOILIET ITOH PEKE 00PA3OBATE JACTBTY.

3a 30-tu JeTHmH nmepuox (1956-1986 rr.) pera ABLKIBI MCHAMA MECTO
BTCKAHHA B 03€PO, MHIPHPYS B 3aBHCHMOCTH OT NpPeOOJQTAOIMHUX BOJTHCHHH H
HanmpaBacHMs B10abOcperoBbix TcucHud. B 1968 r. pcka Bmaiaia B o3cpo mpsi-
MOJIHHCHHbIM PYC/IOM MO LUCHTPY OYNTbIL, B 1985 r. oHA pas3Iciunoch Ha ABa py-
KaBd, 0JHH U3 KOTOPbIX HAC/CIOBAT CTAPOC PYC.10, a BTOPOi OJOKHPYIOLICH KO-
coif ObL1 OTKIOHCH K MpaBoMy OOPTY J01HHbL. BeperoBast TMHHHA B paHOHC YCThbst
pceku Tocop cMmccTuaach B CTOPOHY Ocpera Ha pacctosHMe 100 M 3a cuct cro
Pa3MbIBAa BO BPCMsL M0, BCMA YPOBHst 03cpa Ha 16 oM 3a neproa 1976-1982 rr.

Yerne p. Tona, Bnajarowci B 0JHOMMCHHbIH 3a.1MB. Bbllc causHus C
p.Ax-CacM B 3.5 KM OT vCThst 00C PCKH HMCIOT BA1YHHO-TAICUHBIC TIOPOMKUCTO-
BOJOMAIHBIC PVCAA B KPYTOCTCHHBIX IVOOKO BPC3AHHbIX YLUC/biX. LupuHa
JOJIMH He mpeBblacT 200-250 M, BbicoTa OOPTOB Haa AHMLICM AocTHracT 100 m,
wHpuHa pycea —oT 7 20 10 M, rmyOuna — 0.4-0.5 . TTocac cnHsHUS PCK LUHPHHA
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A01HHBI TOHA yBemr4HBAEeTCA A0 400-550 M. hopMa 10.IHHBI IPHOOPETACT AIIH-
koo0pasHbiii xapakrep. LLnpuHa pyena yBeanunsactest 10 20 M, rnyOHHbL — 10 |
M. boabias vwacTh 30.1uHb ToHa 00BaNOBaHA H NPCBPALLCHA B PbIOOPA3BOAHbIC
NPy Abl, PYC0 A0 CAMOrO YCTh KAHANM3OBAHO. YIK10HbI MOCNC CNHsIHHA C P AK-
Cacm —0.0055 (p.Ax-Caii 10 chmsinus uMecT YEI0HbI 0.018, p.Ton — 0.027),

[Mo nanubiM r.n. Typa-Cyy cpeaHcrooBoi pacxoa Boab! ToHa mociac
cmstuust ¢ Ak-CacM PaBeH 3.2 MY/C, B3BCLICHHBIX HAHOCOB (.6 KI/C; 0GBCM CTOKA
BOAbI — 1.04 kM, CTOKA HAHOCOB — 18.9 ThIC. TOHH.

BonbluMe yiJIoHb! HC NO3BOJSIM TPAHCIPCCCHPY FOLLMM BOAAM O3Cpa Aa-
JCKO 3aNOAMTb BBCPX MO JOJHHC. Bo BpCMs MAKCHMYMA TPAaHCIPCCCHH AJIMHA
3a]HBa cocTaBasna 3-7 kM. a B 20-30-¢ roapl — 4 kM. 3a mocacauue 30-60 acr
pcka o0pa3oBaia KIFOBOBHAHYHO ACTBTY BBIMOJHCHHA 3a.1HBA B CC BCPIUHHHOH
yacTH. [IpHOOPTOBLIC OCTATOYHBIC CMKOCTH B BHIC YV3KHX 3aJIHBOB 3aMOJHSIHACH
O3CPHBIMH HAHOCAMH M YaCTHYHO AIMFOBHCM. KOrJa pcka BbIXOAHMIA K HHM. Ha
kaprte 1943 r. xopowo BHICH OPOIUCHHBIA PCKOH anOBHAIbHBIH BBICTYN B OCC-
BOH 4aCTH 3a.HBA, 4 PCKA BMAJACT B JCBbIH 3anuB. POTOTCOTONHTHAS CbhCMKA
1964 r. mokasana. 4yTo 3TOT 3a1HB ObLT NO.THOCTBHO BLINOJIHCH PCUHBIMH HAHOCA-
MH, 2 3A.HB CMpaBa OT “KIFOBA~ ACIbTbI HAYAT MOCTCMNCHHO OTILHYPOBbIBATLCH
OT o3cpa necuaHoi kocod. [locac 1974 r. o3cpHast nepechinb OTACTHIA JaryHy
OT 03Cpa. a pcka CHOBA CTaNa BbIABHIATHLCS B 3ATHB HCPA3BCTBICHHBIM PYCIIOM ¥
Cro JcBoro OopTa, MOCTOAHHO CMCLLUASI PYC.I0 BICBO. YCTbCBOC B3MOpbC p.ToHa
TpHIIy0oe: 40 TIyOuHBI 7 M HAET KPYTOH CKIOH (YKIOHBI 0.103), KOTODEIH 3a-
TEM IO TANBBETY IOABOIHOM JONHHBI HECKOTBKO BBIMOIAWKHBACTCSA A0 IIyOHHBI
50-55 M (0.028-0.055).

[MpupocT meIBTHI COCTABHI 3a mepuod 1955-1965 rr. — 10.3 TBIC.M",
1965-1976 1r. — 10 ThiC.M™ B 1976-1986 IT. — 15 TEIC.M". OGIIHI IPHPOCT ACTB-
TH 32 epHOA 1870-1986 IT. paser 155 Teic. M. Cpeanss CKOPOCTB IPHPOCTA 3a
rox — 1.66 TBIC.M:; 00bEM ICTBTOBBIN HAKOIUICHMH — 1.01 MITH M.

Ycerbe p.Ak-Tepek. MuHYS npearopHsie yBATH (TOpsl KOkoH-ApIp,
Jymara. Kerser1-Koo. Kapa-Koo. Tereper) B 2 kv Bmxe C.Kerssr1-Tyy aoausa
MEHACT KAHBOHOOOPA3HBIH XAPAKTEP HA ILTOCKOJOHHBIN, H IMHPHHA ¢ YBEC/HYH-
Baetca 10 500 M. CpenHuM YKIOH B MPHICTIBTOBOH wacTH cocTtaBIgeT 0.0035.
Bogmeiii ¢TOK pekd mo I Kemer1-Tyy HMEET CACOYIOIME XAPAKTCPHCTHKH:
CPCAHCro10BoH pacxoa Boabl — 4.07 M/c, 06beM cToka — 0.13 kv,

OT UCTOKOB 10 VCTbsl P.AK-TCPCK HCPA3BCTBJCIHOC MCAKOC PaBHIHO-
raacuHoc pycio. B 4 kv muke ¢ Kbisbut-Tyy peka popmupyct mokmy, a pycio
obpasyct winyuunbl, Llupuna pycaa 10-12 um, raybuda — 0.3-0.5 M, CKOpOCTb
TeucHust 0.3-0.4 wv/c. Pexa Ax-Tepek Bna1acT B 03Cpo B BCPLUHHC 3a.1uBa Opno-
Kouop, ravOuna koroporo aocturact 35 M. OT yCTbhsl pekH rayOHHbI ObICTPO
HapacTatoT: u300ata 10 M Haxoautces B 150 M oT Ocpera, YKIOHBI IO 1BOAHOIO
ckaoHa 0.047-0.20.

B 20-30-¢ roasl pcka Bnaana ma 700 M BbILIC COBPCMCIHOLQ YCThi, 34
TIOCJICIY FOLLHC 20 ICT OMA BbLIBHHY JIA KJIFOBOBUAMYIO ACJLTY Ma (.5 KM B 3a/IMB,
00pa30BaB BI0.1b MPaBoro 0OPTa OCTATOUHbIH 3a/1HB, KOTOPbIH BIOC/CACTBHH (K
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60-M rogamM) ObLT OTACTEH OT 03epa HEPECHIHBEO M MPEBPATHICA B NArvHy. B ce-
pemuHE 60-X roI0B peka ¢(HOPMHPOBAIA HA NMPHYCTBEBOM YUACTKE JBE OMEIO-
BHIHBIC H3IVYHHEL H BHAJATd KIFOBOBHIHBIM YCTBEM B HCHTPATHHOH YACTH 3d-
JIHMBa; B KOHIE 70-X TOJ0B PYCIO PE3KO YILIO BIPABO H PEKA CTATA 3AIO.IHATH
OCTATOMHEIM 30JIHB 0] MPABLIM GOPTOM JOJMHBL 3amoIHHB €10 3a 10 mocnea-
HHX JIET, PEKA ONATH HAILIA BHIXOJ B 03¢P0 B ICHTPAIbHOH YacTH 3aymBa Opro-
Kouop (1987 1.), 006pa3oBaB TEHEPDH YIKE CIEBA HEOOIBIIOH OCTATOYHBIH 3a.THB.
[Tnomaiy ACTHTOBBIN HAKOILICHHH 3a neproa 1955-1965 rr. cocTrasumn
71.25 TLIC.ME, 1965-1976 1. — 57.5 TBIC.ME, 1976-1986 rr. — 12.5 THIC. M . Oommit
TIPHPOCT AEIBTHI 3a MepHOA 1870-1986 rr. — 300 THIC.M™: CPEIHETOIOBAS CKO-
pocTb npupocTa — 2.6 Thic.M", O0BCM ICTbTOBBIX HAKOMICHHE B LCIOM COCTABH
1.43 v »” (Pre.3).

Puc.3. [IuHaMuka yCcTbCBOH 00.1aCTH (A) H CXCMA BbIIBHIKCHHUS ACIIbTI
(Bb) p.Ax-Tepek 3a Hepuon ¢ 1955 o 1986 rr. Yerosiusie oboznanenus deasmonoii
notiamer, obpasosaemciics e: 1 1870-1943 2o, 2 1943-1953 co., 3 1955-1963 e, 4
1965-1976 22, 5 1976-1986 oo., 6- cospesenssie nagyic 1 Oeavpiossie pYRaca, 7- Ha-
RpaeieHits 800LOEPELOBLIX HOMOKOE HUROCOR i CHIOKOBHLX HIEHe R,

Bb1BOIbI
Bacceilin o3cpa Mccbik-Kyab npcactaBasicT coOol yHUKANBHYIO HPU-
POAHY KO 1a00PATOPHIO, 3HAUHTCILHBIC KONCOAHHS YPOBHH KOTOPOro U cncuudu-
KA CTPYKTYPHO-TCONOTHUCCKHX YCMOBUH OTPA3HAMCh HAa MOP(OJIOrHH T0.1HH,
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PYCIOBEIX IPOLICCCAX H BOJIEOLMH YCTHEBBIX 00JacTel pek. I ayboxag peapeccus
o3cpa B no3aHeM nuickcToucHe (110 M HHKC COBPCMCHHOMO YPOBHsI) TIPHBCIA K
KOPCHHOH NCPCCTPOHKC rHAPOrpadUUCCKoif CCTH, BPC3AHUIO PCK B OTOKCHHS
MOATOPHLIX PABHHH H MOBCPXHOCThb OCYLUIAOLICTOCH HCCIKKYJILCKOrO Licab(a.
Bpesanue pycel pek MPOHCXOAMIO OMHOBPCMCHHO C BbIABHJKCHHCM DCHHBIX
ACALT BCACA 3a MAJALOLUIMM YPOBHCM O3cpa. Bbiia copvupoBana rycras Ccrb
KAHbOHOOOPA3HBIX 2PO3HOHHbLIX TOAUH WHPHHOH (.6-2 kM ¢ ravOHHOM Bpe3a OT
10 10 50 M.

[naBHbIM PC3yAbLTATOM rOIOUCHOBOH mpaicepeccus Ucebik-Kyas (10-
13 M BbIIC COBPCMCHHOIO YDOBHsI) CTA10 NMPCBPALUCHHC BCCX PCUHBIX A0JIHH
CHAYA1a B HHIPCCCHOHHBIC 3AJIMBBL, A 3aTCM — B THMAHBI, KOTIa B A0JHHAX OBLIH
C()OPMHPOBAHBI NICPCCHINH, a PCKH ¥TPATH.IH CBsA3b ¢ 03cpoM. JlumaHHas cTaaus
Pa3BHTHS HCCBIKKYJBCKHX PCUHBIN TO0JHH 3aKOH4YMIACH HC pance 100-150 jer
HA3aJd. KOTJA PCKH 3aHOTHHIIH JIMMAHBI AJLTFOBHCM H. HPOPBAB OJIOKHPY FOLUHC
TNICPCCBINH. BOCCTAHOBHIIH CBA3b € 03cpoM Mcebik-Ky b,

CoepemcHHas (pa3a pa3BUTHA YCTBCBBIX 00.1aCTCH PCK HCCBIKKYJILCKOTO
faccciiHA NPOHCXOINT HA (POHC YCTOHUMBOH TCHICHLMH YPOBHA 03CPa K CHHKC-
HHIO B CPCIHCM Ha 3-6 cM B rod. 3a nocacaHuc 130 jict ypoBcHb 03cpa ynan Ha
12 M u gocrur orMeTkH 1606.3 v adc. (1992 r.). Bo3pacT COBPCMCHHBIX PCHHBIX
acast (120-1530 nct). cOPMHPOBAHHBIX PCKAMH YHKC 3a MPCACAAMH JIPCBHHX
TNICPCCBHINCH, ONPCACIACTCH BPCMCHCM MOCICIHCTO BBLICOKOrO CTOSIHHSA YPOBHSA
03¢pa — BTOpoH nonoBHHOH XIX B. YCTBEEBOC YINMHHCHEC HAHOO/ICE MHOTOBOI-
HBIX PEK 34 3TOT IEPHOI COCTABHAO OT 0.5 10 3 KM, CPSIHAI CKOPOCTH NMPHPOCTA
IIOIIATM PEUHBIX ACTbT — 0T 0.001 10 0.05 KM~ B T01 H 0GBEMBI I IBTOBEIN Ha-
KOTLIEHHH — 0T 0.9 30 9 MIH M.

AHATH3 MHOTONETHCH IMHAMHKM PEHHBIX JEJIBT MCCBHIKKYJIBCKOTO 04c-
CCHHA TMO3BOIH ONMCATH MEXAHI M A0 THCHHS JOJHHHBIX 3AJIMBOB H BEIICIIHTH
TPH THITA 3aNMOTHCHHA 3UTHBOB (PHC.4).

A. Mucpaynonnerit mun XApAKTEPEH AT 3aAHBOB IAHHOH Oosce 4 K,
rIe B IPOLECCAX JeNBTO0OPAsOBAHHA Mpeod.IamaeT peuHoll daxrop (pp. Trom,
JoxeprazaH). 33eCh HOPMHEDPYETCS MHOTOPYKABHAS JIOMACTHAS AETbTA BBINO.THS-
HHS 3aJHBA ¢ YCTBEBBIM YIJIMHEHHEM 0ApoBOTO THHA. PEka MOCTENEHHO BHIIBH-
raet 4¢IbTY BIOJb OJHOTO I3 OOPTOB MOITOILICHHOM J0.IHHBI, OCTABILII OOKOBOH
OCTATOUHbIH 3aN4B BA0.1b Apyvroro 6opra (craaus 1 Ha puc.4A). Nocac npopbisa
ACNBTOBbIN KOHYC HAUMHACT CMCIUATLC B CTOPOHY OOKOBOIo 3ajMBa, 3aMO.1HsI
CrO H BbLABHIask MHOTOPYKABHY O JC/LTY BJO.1b MPOTHBOMOI0KHOIO OOPTA 3a/H-
Ba (cTaaus 2). BTOPOCTCNCHHbLIC ACILTOBbIC PYKAaBa AHOO OTMHPALOT (CTaaust 3),
aud0 UMCHO OUCHb KOPOTKHH NCPHOJ AKTHBHOIO PA3BHTHs (B MO.J10BOALC H.IH
nmaBoakH). [poucce MHrpalMu pcuHOro pycaa NOBTOPSICTCA MHOTMOKPATHO, TOKA
HHIPCCCHOHHbLH 3a/IMB HC 3aMOJAHHTCS NOIHOCTbIO.

. Hpopuierioi prun XapakTCPCH 11 3aKPbITHIX 3A/1MBOB, [IC B NPOLCCCC
(opMHPOBaHHI ICILTOBOrO yuacTka mpcodnaiact pceunod Qaxrop (Puc.4, B).
OaHaKo 31cCh MPOUCXOAMT UCPCAOBAHHC MCPHOA0B PA3BHTHS KIHOBOBHIHOMN HC-
PABCTBJICHHOH AC/bTbI BbIMOJHCHHS C NCPHOIaMH (DOPMUPOBAHHA MHOIOpYKaB-
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HOH NOMACTHOH ACIBTHI (CTagHH 2 H 3). YTO 0OYCAOBACHO TIPOPHIBHBIM XaAPAKTS-
POM ¥CTheBOIO Y AAHHCHUS (p.Upabik). [TpopbiBbl pycc W Apo6.ICHUC ACIbTOBbIX
BOJOTOKOB HA PYKABA MPOUCNOAMT BCICACTBHH PC3KOTQ H3MCHCHHS THAPABIHUC-
CKUX XAPAKTCPUCTHK PCUHONO MOTOKA (MOTCPH HAMOPA MO JJIHHC, YMCHbLUCHHC
YKJIOHOB BOIHOH MOBCPXHOCTH, BPCMCHHOIO VBCIHUCHHUS HACBIILCHHOCTH NOTOKA
HAHOCOB 33 CHCT CCJCBbIX NMABOAKOB). Kak MpaBuio, NpOPbIB [N1ABHONO BOJOTOKA
MPOHCXOAUT B OHHIKCHHbIC YUACTKH, PAHCC ObIBLIHC OCTATOUHbBIMH 32 1UBAMMU.

Puc.4. Tunb: 3an07HCHHA 331MBOB B PE3V.IBTATE 3BOIIOHHH ACIBT: A-
ruepaynonnsi, Is- npopsienot, - nazveno-nepeconnoi; -3 — emaduu seonoyun Ocibnl.

B.Jlacvnno-nepecommoli mun (Puc 4. B) 3an0JHEHMA XapaKTepeH I
JAITHBOB ITHHOH MeHee 4 KM, I1e B mpoueccaX (OPMHPOBAHHA ACTIbTHI OMHMO
PEYHBIX HAYMHHAIOT Y4aCTBOBATb H 03¢PHBIC (JAKTOPBI (BOJHEHHE, BAOJIBOCDETO-
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BBIE TCHYCHHSA). PEKa. KaK MPaBHJIO. 00pa3veT KIFOBOBHIHVIO JCIBTY, CMCINCHHYIO
K OAHOMY M3 OOPTOB 3a/IHBA B 3aBUCHMOCTH OT HAMPABJICHH MPCOOIAIA0IHUNX B
3TOM palioHC BOIHOBbLIX TcucHHH (pp. ToH. Ak-Tcpek). [epeMCLUCHUC BAOL
HABCTPCHHOrO OCpera 3ajuBa O3CPHLIN HAHOCOB MPHBOAMT K OTKJIOHCHHHO Bbl-
ABHILAKOLUCTOCS ACABTOBOrO KOHYCA K MPOTHBOMOJNOKHOMY OOPTY H IICPHOIHUC-
CKOMY (JOPMHPOBAHHIO NCCHMAHLIX MNCPCChIMCH MCHkAy OCPCroM H “KJIHOBOM’
ACJILThL, TOSIBICHHIO J1ary HHLIX 03CP.
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