
 
 

 

AKAJJ.EM1151 HAYK CCCP 

E!OJIJIETEHb BYJIKAHOJIOfH4ECKHX CTAHL{I'fvl, N~ 47, 1971 r . 

H. r . CYr POBOBA 

0 PE)l(HME nAY)l(ETCKHX KHn~ll{HX HCTOlfHHKOB 
H fEA3EPOB 

'. • PeLKHM KHTIHLU;HX HCT01UIHKOB H reibepoB Ha Ilay)KeTCKOM TepMaJibHOM 

110Jie onHcaH C.H. Ha6oKo. (1954), A. C. HexopomeBbIM (1959), B. H. ABepb­

eBhIM H aBTOfh)M (Ilay)KeTCKHe ropHtJHe BO,ll.bI Ha KaMtJaTKe-, 1965) H, CY.ll.H 

110 ony6JIHKOBC.HHblM ,ll.aHHbIM, xapaKTepH3yeTCH OTHOCHTeJibHbIM TIOCTOHHCT-

130M. 3TO TIO,ll.TBep)K,ll.aeTCH ,ll.Ba_,ll.U.aTHJie'rHHMH nepHO,ll.HtJeCKHMH Ha6JIIO,ll.eHHSI­

MH 3a HCTOtJHHKOM Ilap·HLU;HM I H Ha6JIIO,ll.eHHHMH B TetJeHHe ,ll.eCHTH nocJie,lI.­

HHX JI~T 3a HCTOtJHHKOM IlapHIU,HM II H refrnepaMH. BMeCTe C TeM OTMetJaJiaCb 

11ecra-6HJib!HOCTb par60TbI r efl3epa II Il OTJI.eJibHble 1pe.3KHe KOJl'e6aHH'51 .n:e6HT'OB 
KHTIHLU;HX HCTOtJHHKOB B pa3JIHtJHoe Bper,rn ro,ll.a. 

LI.mi BbIHCHeHHH npHl-lHH 3THX OTKJIOHeHHH npOBO,ll.HJIHCb ,ll.eTaJibHbie HC­
,CJie)lOB3HHH 1B TetJeHHe ()l,LI.:no,ro :ro.zr.a p ·roK·HM a IKRTTHLU;HX UCTOlJHlflWB H re113e­

p a II. CaMa 'Il'OiCTaHOB•Ka :H<OCJielli;OBaHHH -6bIJia CB513aHa IC U3Y1Ie'HHeM p.e)KHMa 

BbICOKOTepMa.TibHbIX BO,ll.OHOCHbIX KOMnJieKCOB, neperpeTbie BO,ll.bl KO'i'OpbIX 

HCTTOJib3YIOTCH reoTepMaJibHOH 3JieKTpOCTaHU.HeH. 

Yt-IaCTOK, r,ll.e HaXO,ll.HJIHCb Ha6mo.u.aeMbie TepMonpOSIBJieHHSI, pacnoJIO)KeH 

.B ,ll.OJIHHe p. Ilay)KeTKH H B rtt.zr.poreOJIOrHtJeCKOM OTHOllieHHH npe.zr.cTaBJIHeT 

~o6oii 011ar pa3rpy3KH BbICOKOTepMaJibHbIX BO,ll.. On xapaKTepH3yeTCH H3JIH-

1IHeM 6oJihlliOro ,KOJIH'l-lecTBa TTOBepXHOCTHbIX TepMOIITpOHBJieHHH ,B BH,ll.e KHTTH­

ll{HX lf<CTOl-1:ttHKOB, reibepcm, ,na:pOBbIX iCTpyH. Pasnpy3Ka BbIOOKOTepMaJibHbIX 

BO,!:{ ,npOHC.X-OJl,HT qacr:Hl-lHO B ·npyRTOBblH ITTI01'0K aJIJIIOBHaJiblHblX raJielJHHKOB 

,ll.OJIHHbI p. Ilay)KeTKH. 8 pe3yJibTaTe CMellIHBaHHH 3THX BO,ll. 3,ll.eCb cpopMH­

PYIOTCH TepMaJibHbie rpyHTOBbie BO,ll.bI. YpOBHeHHbIH pe)KHM HX CBH3aH C 

KOJie6aHJ1eM ypoBHH p. Ilay)KeTKH. 

06beKTaMH Ha6JIIO,ll.eHHH 6hIJIH caMbie KPYTIHbie HCTOtJHHKH IlapHLU;HH I 
H IlapHII1.HH II, a TaK)Ke feft3ephr I H II. I1cTotJHHKH o_TJIHtJaIOTCH 3aMeTHOH 

ycTOHlJHBOCTblO .zr.e6HTa B TetJeHHe PH.Lia JieT. JJ.e6HT IlapHw;ero I COCTaBJIHeT 

11-11,5 A/CeK, Ilapmu:ero 11-4-4,5 A/CeK npH H~60JiblliHX IlOCTOHHHbIX 

_OTKJIOHeHHSIX B npe.zr.eJiax 0,2-0,3 A/CeK. TaKoro po.zr.a aMTTJIMTY.U.bI pacxo,n:OB 

o6b51CH51IOTCH OllIH6KOH H3MepeHHH. IlpHtJHHbI )Ke TIOSIBJieHHSI aMTIJIHTY.ll. 0,5-
1 A/CeK nepBOHatJaJibHO 6bIJIH HeHCHbI. 

06rn.eH3BeCTHO, tJTO Ha pe)KHM XOJIO,ll.HbIX TIO,ll.3eMHbIX BO,ll. OKa3bIBalOT 

BJIHHHHe H3MeHeHHSI aTMOC<pepHoro .zr.aBJieHHH, OTpa)KalOrn.eecH B « Ka)KyllJ.HX­

CH» KOJie6aHHHX ypoBHH. HaH6oJiee OII1.YTHMO OHO npoHBJIHeTCH npH B03,ll.eH­

CTBHH Ha Me)KnJiaCTOBbie BO,ll.bI, tJTO 06bHCHHeTCH ynpyrHMH CBOHCTBaMH 

BO,ll.OHOCHbIX nJiaCTOB. 11:sMeHeHHe .zr.e6HTOB ra3HPYIOII1.HX MHHepaJibHblX HC­

TOtJHHKOB CBH3aHO C H3MeHeHHeM napu;HaJibHOro ,ll.aBJieHHH ra30B npH KOJie6a­

HHHX aTMOC<pepHoro .zr.aBJieHHH (0BtJHHHHKOB, 1956, 1963). 
B CB513H C 3THM B TetJeHHe ro.zr.a CHCTeMaTHtJeCKH onpe.zr.eJIHJIHCb .zr.e6HTbI 

I 

KHTISIIIl.HX HCTOtJHHKOB nyTeM sanHCH ypOBHSI BO,ll.bI B BO,ll.OCJIHBax caMOilHCU:eM 

THna «BaJI,ll.aH» C O,ll.HOBpeMeHHOH 3anHCblO KOJie6aHHH aTMOC<pepHoro .zr.aB­

JieHHH. Ha6JIIO,ll.eHHH IIOKa3aJIH, tJTO npH cpe,ll.HHX 3HatJeHHHX aMTIJIHTY.ll. aTMO­

ccpepHoro .zr.aBJieHHSI 3aMeTHbIX KOJie6aHHH B .zr.e6HTe HCTOtJHHKOB He npOHC-
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I: I 

MO /JIOHIJ 

P111c. I. fpa(j)JilKH 11'3M eHeHiUI J1.e6wr01B HlCTQqH}ll{0B 11 aT1/lOCQJepH•Oro J1.alBJie'Hl1H 

XO,l!JIJIO. TI pH H3MeHeHHH )Ke ,U:aBJieHHH Ha I 5-20 MM pT. CT. BeJIHtJHHa pacxo­

,U:OB Dapmuero I iI3MeHHJiacb OT 0,5 ,u:o 1,0 A/ceK, Dapmuero II-· OT 0,3 ,u:o 

0,5 A/CeK. TipH qacTbIX KOJie6aHHHX ,u:aBJieHHH CTa6I:IJibHOCTb ,u:e6HTa BOCCTa­

HaBJIHBaeTCH. KaK BH,U:HO Ha rpacpI:IKe KOJie6aHI:IH ,u:e6HTa, yMeHbllieHHe 

,u:aBJieHHH BJietJeT 3a co6oft yaeJIHtJeHHe ,u:e6HTa, I:I Hao6opoT (pHc. I). 
AHaJiorHtJHO H3MeHHeTCH ,u:e6HT napOBO,U:HHbIX CKBa)Kl:IH rrpH H3MeHeHHH 

.LI.aBJieHHH n apa Ha )'lCTbe. B MOiMeHT, Kor,u:a aT1Moc¢ep:1rne ,n:asJieHI:Ie pesKo 

yMeHhlllaeTCH, rrapooopa3oBaHHe B KaHaJie HCTOtJHHK,:\, 3arroJIHe~rnoro rrepe­

rpeToif BO.U.OH, HalIHHaeTCH Ha 60JibllieH rny6I:IHe. BcJie,U:CTBHe 3TOro 3a CtJeT 

yMeHhllieHHH 06beMHOro Beca BO)lbl y BeJIHtJI:IBaeTCH 06beM
1 

rrapoBO)lHHOH 

CMeCH, qTo rrpH TIOCTOHHHOM neperra,u:e )laBJieHI:IH B .rrJiaCTe H KaHaJie HCTOtJ­

HI:IKa rrpHBe.neT K BpeMeHHOMY pe3KOMY y aemitJeHHIO .ne6I:ITa l:ICTOtJHI:IKa. Co­
OTBeTCTBeHHO rrpH pOCTe aTMoc¢epHoro )laBJieHI:IH y poBeHb II'.!J)006pa30BaHHSl 
IIO)lHI:IMaeTCH H yMeHblllaeTCH ,u:e6I:IT Kl:IIIHl.lI,l:IX l:ICTOtJHI:IKOB. 

B napOBO)lHHbIX CKBa2KI:IHax C OTHOCI:ITeJibHO 60Jibllil:IM ,u:e6I:ITOM l:I o6b­
eMOM CTBOJia l:13MeHeHI:Ie )laB.'JeHI:IH BJIIrneT Ha . BOJJ.OIIpHTOK B CKBa)KI:IHY, qTo 
Cl{a3b!BaeTCH Ha H'3MeHeHI:II:I )laBJieH.I:I.H B JIJiaere. ff OTJII:ItJI:Ie OT Hl:I.X '8e60Jib­

lliOe yBeJIHtJeHI:Ie HJIH yMeHbllieHI:Ie .ne6HTa HCTOtJHI:IKOB TIOBJIHHeT JIHllib Ha 

rrepepacnpe,u:eJieHHe )laBJieHI:IH H o6beM BO)lbl B KaHaJie HCTOtJHI:IKa, tJTO Bbl-

3bIBaeT, IIO-Bl:I,U:l:IMOMY, He3HatJI:ITeJibHOc B03)leHCTBHe Ha TIJiaCT, TaK KaK 3TH 

KOJie6aHI:IH He qrnKCI:IpOBaJII:ICb l:13MeHeHI:IeM ypOBHH B Ha6JIIO)laTeJibHbIX CKBa­
)KHHax. Do3TOMY yKa3aHHble pe3KHe KOJie6aHI:IH ,u:e6HTa KHIIHl.lI,I:IX l:ICTOqHI:IKOB 

CJie,u:yeT OTHeCTI:I TaK2Ke K «Ka2KyllI,I:IMCH» l:13MeHeHI:IHM pe2KHMa l:ICTOqHI:IKOB, 

KOTOpbie MO)KHO He YtJI:ITbIBaTb npH aHaJIH3e pem:HMa BbICOKOTepMaJibHbIX 

DO.ll.OHOCHbIX KOMnJieKCOB, C KOTOpbIMH OHH CBH3aHbl. 

feibepbl J H II pacnoJIOJK:eHbl Ha HH3KOH Teppace COOTBeTCTBeHHO Ha npa­
BbIX 6eperax TipaBOH H JleBOH Tiaym:eTKH, npHqeM TIOCJie)lHHH - Bcero B 20 M 
OT ypesa BOLi.bi a peKe. fefrsep I, B OTJIHqHe OT fei'rsepa II, saMeTHO CTa6H­

.'1eH. KaK y2Ke OTMetJaJIOCb B pa6oTax rrpe.U.bI.ll.YllI.HX HCCJie)lOBaTeJieif, co Bpe­
MeHeM npO.U.OJDKHTeJibHOCTb UHKJia ero H3BepiKeHHH 3HaqHTeJibHO COKpaTH­

.1acb_. Ce30HHblX H3MeHeHHH B p e.lKHMe 3TOro reifsepa He Ha6JIIO.U.aJIOCb, qTo 

MOiKHO o6bSICHHTb He60Jibllil:IMI:I KOJie6aHHHMH ypoBHH rpyHTOBbIX BO,U: B 

ueHTpaJibHOij: qacTH MeiK.u.ypeqb.H. 

fe:ibep II xapaKTepH3OBaJICH 3HatJHTeJibHblMI:I I:I3MeHeHHHMH B nepHO.ll.HlI­

HOCTH ,u:eHCTBHH H xapaKTepe H3BepiKeHI:IH. TaK KaK no ycJIOBHHM BbIXO,U:a 

reifsepbl M8JIO OTJIHtJaJII:ICb O.U.HH OT .u.pyroro, 3 a HCKJIIOtJeHHeM HX pacrrOJIO­

)KeHHSI OTHOCI:ITeJibHO peK, TO 6bIJIO BblCK838HO C006pam:eHHe O BO3MO:>KHOM 

BJIHSIHHH Ha pe2KHM feirnepa II ypoBHeHHOro pem:HMa peKI:I . .llJIH BblSICHeHH.SI 
3TOH saBHCHMOCTH 6bIJIH npoBe,U:eHbl CHCTeMaTHtJeCKHe H86JIIO,U:eHHSI 3a pa6o­

TOH reiisepa, KOTOpbie corrocTaBJISIJIHCb c KOJie6aHHSIMH ypoBHH BO,U:bl B peKe. 

B OTBO,U:SlllI,eM OT BOpOHKH JIOTKe 6bIJI TIOCT8BJieH caMOTIHceu ypOBHSI THIIa. 
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Pwc. 2. J,fa1r.ettem-1e nepliO.L(IH'lfHOCTH JJ.eMCTB-HH f e113epa II B 3a3HCI-IMOCTIH OT y1posettH oro 
p e)KHMa p. Ilay)KeTKH 

« BaJI,UaH» H 80,UOCJIHB. CaMOTIHceu. pcrHCTpHpOBaJI no ypoBHIO BO,l.lbI B JIOTKe 

BO,l.lOCJIHBa BpeMH H3Bep2Kemrn H ,ue6HT. I-fay1IeHHe refl:sepa npOBO,l.lHJIOCb B 

Te1IeHHe ro,ua. DbIJIO 3aMe1IeHO, l.JTO HaH60Jibl!Ja51 t.JaCTOTa H3Bep}l{eHHH npH­

XO,l.lHTCH Ha JieTHHe H oceHHHe MeCHU.hI, KOTOpbIM conyTCTBOBaJIH nepHO,ll.bI 

HaHBbICillero ypOBHH BO.LI.bl B peKe (pHC. 2) . 
I13Bep2KeHH51 BO BpeMH naBO,ll.KOB t.JaCTbI, I.I.HKJibl CJie,uyIOT 0,ll.HH sa .LI.PY· 

fHM . refl:sep HOCHT xapaKTep nyJihCHpy10w.ero HCTOl.JHHKa (pHC. 3). Cpe.rr.m1ii 

ceKyH,UHblH pacxo.rr. B 3TOT nepHO.ll. yBeJIHl.JHBaeTCH npH6JIH3HTeJihHO B 10 pas 

no cpaBf!eHHI<? c p8.CXO,UOM B Me2KeHh H COCTaBJIHeT OKOJIO 0,3 A/CeK. MaKCH-

MaJibHblH pacxo.rr. B I.I.HKJie paBeH 2 A / CeK. • 
B OTJIHl.JHe OT o6bil.JHOH rrepHO,ll.H1IHOCTH pa60Tbl refl:sepa I.I.HKJI HMeeT He­

CKOJihl}O MaKCHMaJihHbIX CTa,ll.HH H3Bep2KeHH51 IlHKOB. lfacTOTa H3Bep2KeHHH 

,l.lOCTHraeT 70-80 B MeCHI.I.. TipH COIIOCTaBJieHHH rn.rr.porpacpa p. Tiay:>K.eTKH 

~ pe2KHMa fefl:sep II BM.LI.I-Ia 1IeTKa51 3aBHCHMOCTb Me:>K..rr.y HHMH ( CM. pHC. 2). 
0.rr.HaKo Ol.JeBH,ll.HO, 1ITO Henocpe,ll.CTBeHHOe BJIHHHHe Ha refl:sep OKa3bIBaIOT 

rpyHTOBhie BO.LI.bl, ypOBHeHHbIH pe}l{HM KOTOpbIX B 6eperOBOH 30He noqTH IIOJI­

HOCTblO COOTBeTCTByeT ypOBHeHHOMY p e 2KHMy peKH, 1ITO 6bIJIO ycTaHOBJieHO 

no H3MeHeHHIO ypOBHH rpyHTOBbIX BO.LI. H peKH Ha coce.rr.HeM yt.JaCTKe. TaKaH 

_p,11/ceK 

z,o 
1, fl 

t,0 

z,o 
1,0 

2,[I 

1,fl 

a 

2 

8 /fl 12 fl/ /5 18 20 22 Zif 2 I/ 5 8 'laCbl 

PHC. 3. P e)KHM re113e;pa· II B na- I 

B0)1.0K Ii M e)!(eHb 

a - 14-15.IX; 6 - 22-23.IX; 
e-18- 19.111; e -14-15.111 



 
 

 

0 PE.:>I<HME TIAY.:>I<ETCl(HX l(HTI511UHX HCT04HHI<OB H rEP13EP0B 75 ----------------------------------
I 

d8BHCHMOCTb, Ha Halli B3rJI.SI.ZI., MO)KeT 0blTb O0'bHCHeHa CJie,n:yIOllJ,HM o6pa30M. 
TipH HH3KOM TIOJIO)KeHHH ypoBHH rpyHTOBOH BO.ZI.bl neperpeTbie BO.ZI.bl no Ka­
HaJiy reu:3epa rlepeJIHBaIOTCH B rpyHTOBbIH TIOTOK, B 3TOT nepHO.ZI. H OTMeqaeT­
CH TIOHBJieHHe ropHqHx HCTOqHHKOB B 3OHe pasrpysKH rpynTOBbIX BO.ZI. B, 

HeCKOJibKHX MeTpax HH)Ke no TeqeHHIO, y ype3a peKH. Tio,n:beM ypoBHH rpyttTO­

BblX BO.ZI. npemiTCTByeT pasrpysKe neperpeTblX BO.ZI. Henocpe,n:cTBeHHO B rpyH­
TOBblH TIOTOK. TipH 3TOM nyTb npOXO)K.ZI.eHHH TepM8JlbHOH BO.ZI.bl OT sepKaJia 
rpyHTOBbIX BO.ZI. ,n:o noaepXHOCTH 3eMJIH yMeHbIIIaeTCH, OTqero OOJierqaeTCH, 

BbIXO.ZI. B0.ZI.bl Ha noaepXHOCTb, npOHCXO.ZI.HT qacTbie H3Bep)KeHHH reu:3epa H 
H3JIHB BO.ZI.bl. / 

YaeJIHqeHHe ,n:eoHTa B 3TOT nepHO.ZI. BepOHTHee Bcero npOHCXO.ZI.HT sa CtieT 

lpHBHOCa B KftH8JI reiisepa ropHqeu: rpyHTOBOH BO.IT.bl. OTMe11aeTCH T8K)Ke 

reH,IT.eHUHH K yMeHbIIIeHHIO B BO,IT.e reiisepa XJIOpa H CYJib<paTa ,Ha 20-
50 MZ/A, 1ITO ,n:aeT B03MO)KHOCTb roaopHTb O pasoaBJieHHH neperpeTOH BO.IT.bl 

rpyHTOBblMH BO,IT.aMH. O,zr.HaKO 3TOT Bonpoc TpeoyeT cneuHaJibHOro H3ytJeHH.SI. 

B nepHO,IT. cna,n:a ypoBH.SI H80JIIO,IT.aeTC.SI OTHOCHTeJibHOe ynop.SI,zr.011eHHe pa­
OOTbl reiisepa. TTepepbIBbl Me)K,zr.y ero .rr.eiic;raHeM yaeJIH1IHBaIOTC.SI ,ll.O 2-
3 .n:tteH. 4acTOTa H3Bep)KeHHH CHH)K8eTCH ,ll.O 25-40 UHKJIOB B MeCHU, a cpen:­

HHH pacxo,n: reiisepa cocTaBJIHeT 0,03 A/ceK. Pe:>KHM ,zr.eHCTBHH feiisepa II 
B 3TOT IM0'MeHT H8H60,Jiee COOT,BeTCTBYeT paoore T>H-IlWIIHblX ·rei-rae,poB M CBH-

38H C ycTaHOBHBIIIHMHC.SI ycJIOBHHMH pasrpy3K!f neperpeTbIX BO.IT.. 
TioJiytieHHhie pesyJibTaTbI Ha0JIIO,IT.eHHH 38 f e iisepoM II H KHTI5JllJ,HMH 

HCT01IHHK8MH TI0K83bIB8IOT, qTo BCJie,IT.CTBHe cneuH<pHtieCKHX ocooeHHOCTeR: 

neperpeThIX BO.IT. (B03MO)KHOCTb napoo6pa30B8HH.SI B rrpHTIOBepXHOCTHOH 30He) 
KHII.SillJ,He HCT01IHHKH 110,IT.Bep)KeHhI 00.JlbIIIeMy BJIH.SIHHIO BHeIIIHHX cpaKTOpoB. 

qeM ·HCT01IHHKH XOJIO,IT.HblX BO.IT.. 1:lToobI HCl10Jlb30B8Tb ,n:aHHhle no pe)KHMY 

KHTI.Hll.J,HX HCTO1IHHKOB B J.J,eJI.SIX H3ytieHH.SI pe:>1rnMa TepM8JlbHblX BO,IT.OHOCHbIX 
KOMTIJieKCOB Heooxo,zr.HMO 0T,IT.eJIHTb «Ka)KyllJ,HeC.SI» KOJieoanH.SI .rr.e6HTa H 

BJIHHHHe npHITOBepXHOCTHbIX cpaKTOpOB OT HCTHHHbIX aapHaJ.J,HI1 OT,IT.eJibHhIX 

3.JieMeHTOB pe)KHMa. 
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