
--

• 
• 





fle'laraeTCH TIO TIOCTaHOBJieHIIIO 

Pe.D.aKU.IIOHHO·If3Jl.aTeJibCKoro cosera 

MocKoB<:Koro yHI·!BepcnreTa 

nPE.IJ.HCJIOBHE 

,Kypc HH>Ke Hep HOH fJIHUHOJIOflHI snep Bble Ha4aJI 4HTaTbCH CTY· 

.LI.e HTaM ,Kacp e.LI.pbl KpHOJIHTOJIOfHH 11 fJIHUHOJIOrHH reo rpacpH4eCKOfO 

cpali<YJibTera MrY B 1954 r. npocp. r . K. TywHHCI<HM B 06'beMe 

48 4acos, a c 1969 r. or.n.eJihHbie ttacrH n oro I<y pca 4Hramt npo¢ec-

cop a r. K. Tywi1H1ClKHH, K. ~- HOHT'I<OBCI<HH 11 c. M. ~JieHWMaH. 
CaM o n oHHTHe «HH}!(eHepHaH r JIHUHo.norHH» n o HaweMy npeJJ,Jio-

>Kemuo n ony411JIO o cpop MJieHI1e s a a r ycr e 1965 r. Ha 111 06meco i03-

H:OM f JI HUI10J10fl14eCKOM CHMn03Hy Me, I<OTOpblH npOBOJJ,HJICH Ha 03epe 

U ccbi K ... KYJib. 

3a.n.atta cocrasJie HHH Ho s o r o Ky p c a s cerJl.a o 4eHb c.ri O}!(HaH, u eme 

r py.n.Hee Ha nHca HHe y 4 e6 Hor o noco6HH no r a KoMy Ky p cy. 

B o r JIH4He o r Kyp c a o6mei1 rJIHUHOJIOrHH, r JJ,e paccMarpHsaJOTCH 

BCe BI1J].bl npllpO.ll.Hbi X Jlb,/J,OB, B03'HliK310lUIIX Ha 3eMHOH noaepXHOCTII, 

11 H3ytta!OTCH np11411Hbl B03HHKHOBeHHH pa3JIH4HbiX BHJl.OB OJieJJ,eHeHHH 

11 HX B03J].eHCTBHe Ha JiaH.UWa<tJTHYIO 060JI041<Y 3eM.n ll, B Jl.3HHOM 

I<yp.ce c o cpe.uorotteHo BHHMaHHe Ha .Ll'BOSl'I<OH po.nH cHera n JIWJ.a, a 

HMeHHO Ha HX n oJie3 HOH H spe.UHOH CTOpOHaX B03.UeHCTBHH Ha X03HH-

CTBeHHYIO .UeHTeJl bHOCTb l!eJI::JBeKa, a T3K}!(e pei<OMeliJlYIOTCH Mepbl 

3 3 W.HTbl. 

T aKI1M o6pa3oM, 3a.Ua4eA I<ypca HH}!(eHepHofi rJIHUHOJIOrHH HB-

.rtHeTCH Bb!HBJieHHe B03MO}!(HOCTeH noJie3HOf0 IICnOJib30Ba~I1H CHera H 

.1J bll3 B 11H>f<e He pHOH npaKTHI<e, a TaK}!(e peKOMeHJJ,aUifH CDOC060B 

6 0 pb6bl C l!X speJl.HbiM BJli!HHI!eM B pa3.'IH4Hb1X OTpaC.'IHX HapOAHOfO 

X03H 1"tcrsa. 

06JiaCTb npHMeHeHI1H HH}!(eHepHOH f.rHIUJ10,10fHII BeCbMa o6WHp-

Ha. H a }!(eJie3 HbiX n asroMo6HJibHbLX .uoporax CCCP cepbeJHYJO npo-

6 .1JeMy npe.n.craBJIHeT 6opb6a co c He}!(HbiMII J aHocaMlt. 

B ropHbiX paiioHax IW3HiiKaeT ue:Iwlt KOl\tn .rieKC Ja.rta4 no Jaware 

o r c He>KHbi X naosHH 11 rnRu11aJibHbiX cenef1. B He.!laBHee speMR a ropax 

B0 3HHKJia HOBaH npo6neMa 3a llll1Tbl paJml41fbiX coopy>KeHHA H Hace-

JieHHwx nyHKTOB OT n~CJJe)lCTBH~ )leRTeJibHOCTH TIK Hl3~&8eM~X 
ny 'lbC11pyiOIUUX JJe;I.H HKOB MHOfO 38.1\8\1 CBRJIHO C HCKYCCTHHHWM 

Ha.Mopa}!(JIB8HIIeM 11 pa3p.yweHHeM Jlb.ll8, HCDOJib30BIHHeM CHeri H 
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nb..l3 B Ka4eCTBe CTp01He.r1bHbiX MarepHaJl0£3, HCI<YCCT,BeHHblM 1131\ie, 

HeHlleM CBOHCTB CHera H .1 bJ,a. 
n pH crporne.JlbCTBe H .31<Cn.JlyaT3UIIH rll,ll,pOTeXHiftiecJniX COopy. 

>KeHllli npliXO..lliTCSl peWaTb MHO)I\eCTBO B~npOCOB, CBH3aHilbiX C 803_ 

;:~.elicTBneM .nb,Ua Ha coopy)l<eHn~. Oco6bll1 rr Hrepec npeAcras./lfllor 

sonpocbr u cnOJib308aHll51 Hecyw.en cnoco6HOCTH Jlell.nHoro no1<posa. 

B ,UaHHOH pa6ore 60JihWOe BHHMaH'lle y.ueJieHo paccMorpe111110 
TeCHblX CB5l3ei'l Me:>I<AY J!H)I\eHepHbiMH peWeHUHMII H cjH1 3HI<O-reorpa. 

cp1! 4eCJ\II .MH yc.lOBIISli\lH l\JeCTa, r,le npO~O)J.S'ITCH IIH>KeHepHO-fl iHll,I! Q,IJO. 

n 14ecKHe nsbJCKaHHH. B I<ypcax o6me11 r.nHU.JIOJIOnm H qni 3 Ht~ ec 1 <oi1 
reorpaqmn o6bJ4HO no.J.po6Ho paccMaTpi!Bai~TcH sa KOIIOMepHocn 1 rex 

IVIH IJHbiX cp113IIl\O·feOrpacpll4eCI\ITX HBJieHHH HJIH .npou.eCCOB, 1-IO He 

yKaJbiBaeTCSI, KaK KOHKpeTHO )'411Tb!BaTb OC06eHHOCTH npHpO,Ubl B IIH-

)I{eHepHOH npaKTHKe. 

BBE)l.EHHE 

HH)I(EHEPHA51 rJJ51UHOJJOrH51 KAK HAYKA 

l1I-DI<eHep1!351 fJISH~HOJ!OriHl - OTpaCJib fJIHU,llOJ!OfHH, KOTOpaH 3a-

ll li~ l aeTCH H3}'lleHHeM H npo6JieMaMJ1 peryJI11pOBaHliH CHe}I<HOfO nOKpO-

Ba, JiaBHH, CHe>I<HHKOB, Jie.li.HI!I<OB, fJIHU,I!3JlbHblX CeJie~l, H3JieLl,eH, 

Ji e.li.HHOfO nOKp OBa MOpei1 If npeCHblX BOtlOeMOB B CB513 11 C np01!380Ll,CT-

BeHHO-TeX HH4eCKOH .n.eHTeJibHOCTbiO 06LUeCTBa. 

B pe30JIIOU,HH flepBOrO 06LUeCOI03HOro KOOp!l.HHaUHOHHOfO COBe-

lUaHli H no HH>KeHepHOH rJIHUHOJIOrHH, Koropoe cocTOSITJOCb B r. Kupos-

CKe 6-9 anpeJIH 1970 r., )'Ka3biBaJIOCb, 4TO !'!H}I(eHepHaR fJIHUIIOnOriiH 

.li.OJI>KHa pa3p a6aTbJBaTb Hay"4Hble OCHOBbl H KOHKpeTHble liH>KeHepHble 

peweHH5l n o 11CnOJib30B3HIIIO npHpOJ].HbiX Jlb!lOB B HapOLtH0\1 X03Sil!CT-

Be H B 6opb6e C BpeJ].HbiMH B03J].eHCTIBHHMH JlbJ].a H CHera, H~leSI B 

BI1Ll)' rJiaBHbiM o6pa30M 3a LUJIT)' JIIOJ].e~I, )l(liJ!HlJ..l, npCLlnpHSITIIll, .lOpOr 

11 OOJIC3Hb! X )'fO.ll.l! Ct OT B03!l.CHCTBIHI Jie.li.HIIKOB, Jlb.li.OB BO,lOeMOB H BO-

J].OTOKOB, naBl!H, CH,C>KHbiX 3aHOCOB, fJIHUllaJibHb!X CeJieft II HaJie.!leH. 

YlH>I<CHCpHa H fJIHUliOJIOfl!H B 3Ha411TCJ!bHOii Mepe pewaeT np06Jie-

Mbl, CB513aHHbiC C rOpHbl Mil TeppHTOp1151M!!, f.ll.e 113-3a 60JibWIIX yKJJO· 

HOB, nOBbiWeiiHOfO KOJ!Il4eCTBa TBCp!l.blX 3Tl\tOC¢epHbiX OCa.!lKOB H 

6bi CTpOrO )'HIIt!TO>KeHHH eCTCCTBeHHOi't paCTIITeJibHOCTII npu OCBOeHHH 

Tepipi!tOpl11l CKJIOIIOBble npoueCCbl npoTeKaiOT C KaTaCTp0¢Ht~eCKOlt 

CKopocrbto. Bee no rpe6yer, 4T06bi npe.lcTaBHTe.rm IIH>KeHepHoA rJJR-

U.I!OJIOrlllr KaK !-Ia CTaJ].llll ll3bl CKaHlt i'l, TaK II Ha CT3!Ufll CTp011TeJibCT88 

Y411TbiBaJII! oco6eHHOCT!f npHpOLlHbiX KO:\tnJJeKcos. 

_H H >l<CHep II a 51 r JIHUIIO IJOfiiH J].OJI/K H a: 

I . I 13ylra Tb ¢11311KO-reorpa(p11tieCKIIe ycJIOBIIH B03ae.aeHHR H 9Kc--

n .rt ) 3T3UII II COOp)')KCHIIfl KaK .TJCTOM no KOCBCHHbiM npH3H8K8M, Talt • 

Ha oc11ooe 3HMIII I X cralliiOHapos; oueHuaarb 3HMHHe ycnoBHR Alit 
BO 1\IOif\IIOCTii peKO!\ICH!l31~Hlf IICnO.'Ib3088HHSI p83JIH'IHOill 

2. lliupOl<O 11CnOJib30B3Tb KOMnJieKCHble BeJIH'IHHbl, XAMIDiiill!ft 

3)'10LU11e npupO.ll.HYIO o6craHOBKY II He06XO.!lHMble JlJIJI 

BbiOopa peKOMell.'l.3UIIII (HanpHMep, «>KfCTKOCTb» IUIIIMI'N 

3. H 3)'4l1Tb Jiau.awa¢tbl-aHaJioru, T. e. re JI&H.Jlllla4"'&; 

)'CJIOBIIR CTpOHTCJibCTBa II 3KCDJIY8T8UHH 



6.,uaKlt: Ha1npimep, Caxa.llHH - Xor-:•KaHJJ.O; Xn6llllbJ _ WoT 

3anallHbn'i Kaar<aa - J(apnarhi - A.nhnbJ n T. n. .n an!i.1151 • 

.t JJpellVCMaTpiiB3Tb B03Hill<HOBeHIIe B03l\10)1\llb!X He
6 

' 
· • , Jiaron 

HbJ\ RBJJeHIIIi nocJJe aoase.neHHH HCKyccrneHHbJX coopy)l<eHilii 
11 

PH51r. 
pyweHHH 6uoreoueH030B npH ooaoeHHH reppnropnH n peKoMeli JJ11 lia. 
, 1epbi npen 51 rcrsyJOI.I.llle paasiiTJJIO J<aracrpo<}>ni.IecKnx 5IBJI ~Olla'l' h 

· 6 • .. eHHn ~ 
f!BFJHeTCfl sa>KHOil npo JJe:\1011 B33JIJ\IO)lCIICTBIIH fJlfiUIIOJJ · v'!'o 

o6~eKTOB II IIH>I\eHepHbiX COOp)')l\eHllft. Ofl!l.J ecKIIx 

5. Orr<aaaTbCR or npHJ\IeHeHIIR craH;~.aproa, C03JJ.aHHbi X Ha 

HlllJeHHbJX reppuropm1x n Henpm.teHIIMbJX a IIHhi x cpn3111<0·reor orpa. 

lfeCKIIX ycJJOBIIHX. Pacp11. 

6. Paapa6aThrBaTb n cosepweHcrsosarh e.aliHbie 1v1eron
11 .. ..... Kll onpe 

.uem.'Hllfl cp11311KO·MeXaHI!l.JeCJ{JIX CBOHCTB Jlb)l.a 11 C!Iera ][ COse • 

BOBaTb TeOp1111 )'CTOJil.JIIBOCTH CHera Ha CJ<JIOI!aX, .ztBI-I>I<eHllf! plUeHcr. 

CeJJeii, JJe.llHifKOB C llOBe,.UeHJieM 3THX TeOplll'i .ztO CTa.ztHII Ha Jl~BHH, 
Mero.unr< HH>I\eHepHoro pacqera. .zte>h.Hbrx 

7. 060CHOB3Tb H pa3pa60TaTb MeTO}UIKII pac4eTa KOHCT 
11 

" 

3aW.JJTHbiX COOp)")l\eHHii OT CHe)I\HbiX 33HOCOB, Jl3BJJHo, ce.nei1 H~~e(l.JJI}' 
8. JJayqarb B03:\JQ)I(HOCTH HCI10Jib30BaH•H51 Jlb)la H CHer'a !(eH 

CTBe CTpOHTe.1bHbiX MarepHa.'IOB. B Kal!Je-

J I H)l{eHepHo-r JJRUIIOJJOrH4ecKJIMII 113bi cJ<a H llfll\tll H a 3b1 Ba lOTCH I!C-

c:Je,losaHuH, KOTOpble npOBOlHTCH )lJI51 no.nylJeHJHI fJlfii.J.HOJIOrHl!eCJUJX 

.laHHbJX no reppnropuH;~J, Ha KOTOpb!X npe.nno.naraerc51 c rpoHreJJbCT 

rex nJJn HHbiX coopy)l.<eHHH. n PH npose.neH 1111 113bi cKa H m1 Heo6xoa~~ 
~~on p

1
eWIITb cJJellyJOI.I.lHe sonpocbJ: a) Bbt6parb Mecro, HaH6o.nee 6 Jla-

ren~c~::HoHe ~~I.I.l~:lJHUIIOJIOrH4ecr<HM yc.nosHHl\1 .n..nH pa3MeweHHH crpoH-
nTHbiX coopy)l(e'HHH' 6) npe.lJIO 

Hbix KOHcrpyKunii 3 a • )f{HTb THTihi 3amnr· 

YOiaTpHBaTb 803 ~HKH~HCRI.I.lHX OT npHpO.llHOli 06CTaHOBKii; s) npen· 

TIOCJie B03Be,lleHHH liCKY'~eHHe 803
MO)f{HblX He6.naronpHHTHbiX RBJleHHH 

<J> CTBeHHblX COopy)KeHHJi 
OpMHpOBaHHe HH)I(eHep • . 

fJIRUIIOJIOfiHI Bbi3BaHQ HOH fJlfiUHOJ10fHH B KalJeCTBe orpac.'IH 

BpeMH npe,llMIBJJHeTc}l ;eM, liTO K o6mei1 fJlHUHOJJOfHH B H3CTOHI.Uee 

KO~ieH.aaum 1 11 yKaJbiBar~e r.~OJJbWe H 6o.nbrue rpe6osaHHH .uasarh pe-

HHH, CBH33HHb!X C fJIRtr epb! aall.J.HTb! OT KaracrpOcj:JIIlJeCKHX HBJJe-
...._HOJIOfH4eCKHMH 06beKT3MH. 

HH)I(EHEPHO-r JlSIU.HOJIOfH liECK.OE PAMOH HPOBA HHE 

COBETCI(OfO C0103A 

.UnH ycnew Horo pa3BHTHH 
npe.J.}'CMOTpeTb KaK liH)I(eHepHOH fJlRUHOJIOfHH He06XOJIUMO 
..10 BHe.apeHHe B ~ 

B HCCJJe.aosaHliH T Hee 't'H31iKO-MaTeMani4CCKI'IX .MeTO-

lleCKOH OCHOBbl flo', aJ< H o6ecneqeHHe fJJ' 60KOH ~H31iKO-reorpa<f>ll· 
. .:>TOMy C ca J 't' • 

fJISIUHOJIOfiHf C.'le,l)'eT ~ MOra Ha4aJJa CTaHOBJJeJnl51 IIH/KeHepHOli 

XO..la K 113}4eHHJO rrtau peOJlOJietb KaJ<yJO-JJH6o O,!lHOCTOpOHHOCTb noJl· 
H 6 • n liOJJOf Hl.JeCKH 6 

eo XO..l:JMocrb Y4 x o beKroe. 

iKeHepHOH fJIHUHOJJOfHH e~~fl cpH3HKO-reorpacplitfeCKHX acneKTOB B HH-

6 3
aHa C lf3blCK3HHSIM H, n p OBOJlHMb!Mll !3 

cal\lbi X pa3JJII'IHbJX npHpO.li.HbTX pai-ioHax. B OTJIH4He or o6bJlJHbiX rJJSJ-

UIIOJJOfii'JecKIIx XapaKTepHCTIIK pai10HOB )l.JI Sl HII>KeHepa-rJJHUHOJJOra 

ueo6XOJ111Mbl caeJleHHH o reonor1111 reppHropn11, raK KaK reo.TiorJ.P.Je-

cKne ycJJOBIIfl npe.n.onpe.n.eJJmor ycJJOBHSl BOJse.n.eHJHI n pa6orbi <PYH-
]lai\teuros coopy>KeHHII. 

H a3Ha'JeHne scex THnos coopy>t<emifi , a raKil<e HX pa6ora H non-

roae4IIOCTb TCCIIO CBSJ3aHbl C <lJH3HKO-r eorpacpH4eCKHMII yCJIOBIISl\1!1, 

ra t< J<a K Jllo6oc coopyll<eHHe .n.enaercH 4aCTbtO naH.n.wacpra 11 pa3py-

w acr cH B 3aBHCHMOCTH OT np04HOCTH COOpy>t<eHHSl 11 OT npOUeCCOB 

npOTC I<3 JOW.HX B .ll3HHOH npHpO.li.HOH 06CTaHOBKe. , 

IlH>KeHepHo-reoJJorH4eCKHe caoi1craa r o pHbJ X nopo.n. H peJJbecp 

.n.aror ocHosy .llJIH Bbt)l.eJieHHH pai-ioHoB. H a npHMep, cospeMeHHbte npo-

ueccbt, CB513a HHbiC C TeKTOHJ1LJCCKHM H .llBH/KCHI1SlMH, ~!a C TO npenonpe-

)l.CJISl iOT pa c n OJJO>KeHHe H MOpcpOJJOfHLJeCKHH THO JI3 BHHHbiX annapa-

TOB, C0 3)l.aiOT B C0'1 eTaHHH C BC\1HOH Mep3JJOTOH pa3JHI4Hbl€ THIIbl 

HaJi e,/lCH H T. II . 

K apra IIH>KeHepHO-rJJHUHOJJOrtllJCCKoro p af10HHposaHHH CCCP 

(pH C. 1) COCTaBJJeHa, HCXO)l.H 113 cpH3HKO-reorpac.j>HlleCKHX npHHUHnOB. 

JlpH HH>KeHepHO-fJIHUHOJIOflll.JeCKOM pat"JOH11pOB3HHH He06XO!I.lnl 

y qer KaK 30HaJibHbiX, raK 11 pentoHaJibHbiX oco6eHHOcrefi reppuropmt. 

.ne11 u cuer recHo CBSJ 3aHbt c 30HaJJbllbiM crpoeHne~t JJaHnwac.j>THOH 

0 60JJ04KH 3 e MJlli H ee )l.OJJfOTHOH !I.H<f>cpepeHUllaUHeH, 11 3TO npe.n.onpe-

,JeJJfleT Heo6xo.uH~WCTh rmareJJbHOro yqera reorpa<f>H4eCKilX oco6eH-

HOcrei1. 

3oHaJJbHbie pa3JJH4HH CBH3aHbl C KJIIIi\13TO~l. a pemOHaJJbHble -

C reOJIOrtleH, OC06eHHO C HeOTeKTOHI!KOfl, liTO B KOHe4HOM C4eTe OTpa-

) KaeTCSl B pa3JJ HI.JH51X p eJJhe<f>a II reOl\lOpcpOJIOfHll. 

B ocHoay HH)I<eHepHo-rJJHUIIOJJOfH4eCKoro paitOHHposaHHR nono-

)J<eHa 30HaJJbHOCTb fJIRUHOJIOfll4 eCKHX HBJJeHHfl, KOTOpaH npe.n.onpe.."(e· 

JICHa KJJHMaTH'1eCKIIMH ycJJOBHH MH. Pa3JJH411H Me>K.llY Bhi.ll.e.neHHbi\IH 

KJJHMaTH4eCKHMH o6JJaCTS1MH (no D. n. AJJIICOBY) o6ycJJOBJJeHbl oco-

6eHHOCTHMH pa,nHaUHOHHoro pe)!{nMa H UHPKYJJfiUHeti arMocc.j>epbt. 

30H3JibHbiC OC06eHHOCTH TeppHTOpHH, o6yCJJOBJieHHbi C KJJl!MaTOM, 

0Tp3>1<aJOTC51 B CTpOeHHH, CBOHCTBaX II pe)!{IIMe TaKHX fJIS1UI10JIOfH'1e-

Cl<IIX 06bCJ<TOB, KaK CHe>KH•btCt OOKpOB, JJaBIIllbl, JJe,llHIIKII, H3Jle.!I.H U 

CeJIII. 
npa pa3pa60TKe HH)I<eHepHO·fMIUiiOJIOfHLJ('CKOfO pailOHI1pOB3HIHI 

60JJbwoe BIIII:\13HIIe asropbi yneJJSJJOT cHeiKH0~1Y noKposy. Crparu-

rpacj)I!Sl Clle>KHOil TOJII.UII HBJJHeTC.ff cp)-HKUIICil cp113111\0-feorpac.j>~t4eCKIIX 
ycJJoanii. CHe1101 a 51 ronw.a. naxo.nSJcb non. nocroHHHht\1 B03JlencraneM 

qmai!Ko-reorpac.j>11L1ec 1wit o6craHOBKII, no.'lBepraeTCSl ~pouecca\t \teTa-

\tOpcjHJJ'\ia II npno6peraeT BCe HOBble II IIOBble CBOIICTB3. Jl03TOMY 

CHCihllbli'l pa3pe3 111\JeeT onpe.!).e.FJCHHOC '\!OptlJO~CHt'TlllJCCKOe CTpOeHHe, 

OTpail\aiOI.UCe npoueCCbl, CBOJICTBCH!Ible .;J.allliOII <Pll:l!IKO·reorpa4>Ht«e-

l:I\OH o6craHOBI\e. Bno.rme o6bei\TJ1Bllbl'lll noKa 1are.1~MII SIB•1RIOTCR 

o6w.11i1 xapaKTep crparHrpacp114CCKOro pa:1pc1a CHt')I{HOII TOJiutll (TeK· 

CT)'pa pa3pC3a) ll KOJHtl!eCTBeHHbi C noKa laTe.'! II ~TpyKTypbl CHe>KHoro 

fiOKpona ( paaMepbl KpHCTaJIJJOB, nJJOTIIOCTb CTp8THrpa4>11'1eCKHX CJJOeB, 

7 



3<j}cpe1<T11BHaH riOBepXHOCTb 11 riOBepXHOCTb CUeriJleHI1SI 

CHC rCMbi sepeH 11 KpHcTaJJJJOB). Ha ocHose :noro Bbt-

HB~eHbt THrii14Hble CTpaT11rpa<j}H4eCKHe pa3pe3bl CHeiK-

HO!! TOJJ W.H, xapaKrepHble Jl.JJH pa3JJH4HbiX reorpaqll1-

trecKHX 3011. Oco6eHHOCTI1 cuei!<HOfl TOJJW.H Heo6xon.H-

MO Y4HTbrBaTb np11 1\IeJJHOpaTHBuurx ;-,teponpHHTHHX. 

n o::noi\IY npH HH>KeHepHO-fJI5lUHOJ10fH4eCKOl\l paiiOHH-

posai!HH CHeiKHOfO fiOK,pOBa paBHHHHblX reppHTOpHt£ 

Yl!TCHbi ycJJOBHH cpopMHposaHHH 11 oco6eHHOCTH cHera. 

a TaK>Ke pa3pa6oraHI!ble r. .n. PHxrepo~l If 

A. M. lliyJJbn!HbiM CHcTeMbl MeJJHOpauHH. 

OcHOBHOH ueJJbiO ·CHC>KIIOH MeJJIIOpaumr HB.'Hier-

CH MCfiOJJb30BaHHC CHera K3K npHpOAHOrO pecypca Jl.MI 

YJJYlfWCHHH MHKpOKJJ11Mara n04Bbl 11 noBb1WeHH51 npo-

AYKTHBHOCTH CCJJb'CKOf'O X0351 HCTBa. 3<tJ<f>eKT!IBHOCTb 

CHC/I<HOH MCJJ 110paUHH B CCJJbCKOM X0351li CTBe 33BHCHT 

OT npaBHJibHOf'O 11 AH<f><f>epeiiUHaJJbHOfO ee npHMeHe-

HHH 11 Bbr6opa HaH6onee pe3yJJbTaTHBHbiX cnoco6oa H 

n p HCMOB ee OCyW.eCTBJJeH 1151, y 4eTa KJJ H i'YI aTH4eCKHX ~t 

norO)lHbiX ycJJOBHH, 6HOJJOf'H4eCKHX OC06eHHOCTetl OT-

!I,eJJbH bi X o6beKTOB ceJJbCKoro X03Hi'!craa, opraHH3a-

UHOHHO-X035lHCTBCHHbiX yc.TJOBHfl, ypOBHH TeXHIIKII 11 

arporexHHKH. 

O o:-.JHI\10 3T0f0 np11 HH>KeHepHO-f.~HUIIOJJOrJI'!e-

CKOI\1 paHOHHpOBaHHH He06XO!tl1~10 )''IHTb!B3Tb Be.'lll-

lfHHbl CHeronepeHOCa II CHer033HOCI1'\IOCTb TeppHTOp1111. 

TaK KaK B pai'IOH3X C 60.'lbWet"! CHero3aHOCli\!OCTbiO 

npHXO!I,lHC5l C03ll.3B3Tb cneUil3JlbHble Cllef03aW.IHHble 

coopymeHHH. 

Cpen11 rJJHUHOJJOrJ14CCKIIX o6beKTOB, y4eT KOTO-

pb!X He06XO)lHM np11 X03Hi'ICTBCHIIOI\I OCBOeHIHI repp11-

TOpH11, BHll.HOe MeCTO 3a !IHM310T Ha.~e.'lll II BetJHaH 

l\Iep3JJOTa, HMC!Olll.IIC 60JlbWOe pacnpOCTpaHeHIIe. B 

Cn611p11, rro3TOl\ry H 11x CTJenyer ytiiJTbrBaTh B ltH>Ke-

Hep 110- r JJ 5l Ul!OJ10fll4eCI<OM p a i'IOII HpOBCl II H If. 

B npenenax ropHblX pai'lonoa UIIIpoKoe pacnpo-

crpa ue1111e WIIeiOT .~aBI!Hbl, ccJJII 11 JJC'l.liiii\IL C nOJII-

Lllli'l IIH>heHepHOi'l r.rHIUI!OtiOI 1111 60.%WOe 31!34CHII\.' 

npuo6peraer npaaH.rlbHOe nporll lHIIpoaaiiite spe,reuH 

,:xon_a .TJaBI!II 11 Ce.TJell, II\ fCIIt'TillJCL'K3H I\.TJal'Cil<PilK.3-

llll5l. Ha ocHOBe H3Y4t'!IIIH nponcccou. npelJ.OIIpL' , l:C.151~­
'll.lf.\ C\O..'l JI3Billl, II pai'!OllllpOA3111lH n•pp1110p111!,CCCP 

110 CTeiiC!III .'laBHIIHOii Oli3C!IOCIII, llpOBL'.'l.L'IIItbiX Opo: 
e: .. na6opaTOpllefl C!ICil\llhl \ .'IHillllt, BCl' l opHbll' 
ll.'It'I\IHOII " . . JJ IITI !1:1 

ni'JOI!bl CoseTcrwro Coro.Ja MOihHO pal~ll' , t' rpyrm no mna\t npeo6:ra,'l.<llotlllf\ .'I<l~l~ll ~~ oco6t•H-

IIOCTHI\I JJasurrHoro pe>Ktl\ta: I ) apKl ll 'lll:KII~: paitOHhl 

9 



lHICOJI.HUliOHHbli\Hf JI3Blllla~Jll; 2) CeBepHbr c ~ 1 crcMBbJ\IIt II e Par· 
· 3 Mere.nesoro n cse>KeBhrnaawero CHera· 

3
) Iolib

1 
c , a a 1111 a \f 11 H • .. 

6 
• a H y 

' . raTJbHble paiiOHbl C .'IBBTIHBMII cy JIJIMallllOHH Tpe}{. Hilt~ kOHTitllell • • Oro 

TO eJa· 4) paiiOHbl JO)I{HOrO ropHOIO llO.HCa C .'la BIIHa~IJI 
113 

C lllta. 

<P p ' CHera CHeJKHbiX ,.'lOCOK H C 3..UBei\TJIBHblMJt JJa Beif<e. 
Rbmasrnero • • BH!ia~ 
5) 'OOKea HCKIIe II np!iMOpCKHe pai!Oilbl C .!JaBilllaMn lla AIO · 111; 

TIIX oro Jl C'IOii<HOCrparH<f>HUIIpOBaHHOrO CHera. l<poro l\rere.'leB • • 

Hapo "\' C 'laBIIHa:\1JI B ropax WllpOhOe pacnpocrpaHeHJte 
"'""'· • • IIMefO'l' 

ce.TJII, cpe..lJJ KOropbiX Bht!IeJJeHbi ce.'II! cHerora5tmur, ..UO)J<.nesbre, rJJll 

Ulla.'lbHbte 11 ce.nn, B03HnKaJOw.ue a pe3yJJhTare ra.Hmur ~e'4Hbix CHero~ 
11 J1b..lOB npn IIJBep>l<eHnH ay.nKaHOB. Tipn OCBOCH!III paiiOHoa Pacn . 
crpaHeHII.H ce.TJel1 n JJaBHH rpe6yerc.H B03se.neHue npornaoce.neabrr 

npomso.n asHHHbJX coopy)l{emn"t, a ra rol\e cneu.n aJJ hHhTe ~~ eponp llllru n 

o6eC'nellliBaJOw.ue 6e3onacHocrh npoBOAliMbTX B ropa ~ x pa6or. B H:: 
KorophlX par'ioHax B03HHKaJOT Karacrpo<f>uqecr<~re JJe..UHIII<OBbie TIOJl-

BIDI\KJJ, KOTOpble MOryr HaH,OCHTb 3HalJ:IITeJJbHblli Y lll.ep6 li Bbl3hiBarb 

Karacrpo¢bl. 0.-'l!-13 H3 3a,naq fJJHUIIOJIOfOB - BbHIBIITb JJe.ZI.HIIKI! 6b!Cl'· 
pb1X flO.!I.BJDKeK II npe.!I,CKa3aTb 3TO 51BJJ•eHHe. 

B npe.ne.nax MopcKnx aKsaropm! B03MO)J<Hbi KJJaccH<iJHKauHH H 

paiiOHiipOBaHI!e J1b.Ja no ~IOW.HOCTH U COMKHYTOCTH JJe,llOBOro flOKposa, 

~ro onpe..1e.1 Her ncnO.lb30BaHne ~tope<KJix ·pai10HOB np11 cy.noxo.ncTse. 

3-
7

411TbtBaH 30Ha.nbHOCTb pacnpocrpaHeHH.H scex Bhi w enepel!HCJJeH-

HbiX f.l5IUIIO.'IOrJJ\leCKHX 06beKTOB H COOTBeTCTBYIOlll.He HH)I(eHepHt>Ie 

Meponp!IHTII.H, npHMeH.He~1hie npu X035IiicTBeHHOM OCBOeHHH Tep pHTO· 

pHu, Mbi Bbi.:te.l'JHe:-.t c.'le.:tyJOw.He rpynnbi pattoHos : I ) MopcKHe paiioHbi 

C Ce30HHbJM Jl ~IHOrO.'IeTHH~1 JJeJI,OBbiM flOKpOBOM; 2) paBHHHHble p aflo-

Hbl C Ce30HHbl~f CHe)I(HbiM H JJe,.'lOBbiM llOKpOBOM; 3) ropHbi e paHOHbl 

C Ce30HHbl~1 II flOCT0.51HHbl.M CHe)I(HbiM flOKpOBOM, JJ3BHH3MH, JJeAHHKa-
MII II CeJ1.51MH. 

B npe,n.e.nax 3Tifx 60JihUJHx rpynn BbJ..U.c~eHbi palioHbt n coor se11CT· 
BHH C OCo6eHHOCTHMH npHpOJI,HblX YCJJOBHH. 

M 0 p C K H e p a H 0 H bl C C e 3 0 H H hi M H M H· o r 0 JJ e T H H M 

JJe,;xoBbiM llOKpOBO.M 

I. UeHrpa.nbHbiH apKTHtieCKHH 6accei1H c T.51/KeJJbiMH naKOBbiMH .'lb.l3MH. 

II. ArJJaHTHKO·apKTHl!eCKHi.f 11 cy6apKTH4eCKHH pai1oH c ce 3 oH~~';\~ 
JJe;lOBbiM flOKpOBOM (cpe,llHHH :\fHOfOJ1eTH.H51 TOJ1lll,I1H3 JJb,lOB Hapa 
HHSI COCTaB.'!SieT OT 100 ..lO 140-170 CM) \1 

III. THxooKeaHCKHH apKTHtieCKHii paiioH c ce30HHhiM JJeJlo;!~r 
flOKpOBOM (cpe.:tH.51.51 ~1HOfOJJeTHHH TO.!J lll,HHa HapaCT3HI15J cocraB 
OT 80 ;lO )80 CM). 

p a B H H H H bl e p a H 0 H hi C c e 3 0 H H bl \1 C H e iK H bl M 

H J1 e J. 0 B bl M ll 0 K p 0 B 0 M ble 

IV A OT)'HJlP06 
• PKTH\lecKHe H cy6apKTH4eCKHe ryHJipOBbi e H .nee. Mep

3
JJorbl 

:MaJJocHe)KHble MereJJesble paiioHbl pacnpocTpaHeHliH ael!HOH ocnrra!OT 

H HaJJe.l{ei{ (3eMJie.lleJJHe HeB03MO>KHO, 3aHOCbl Ha .llOp o r aX Jl 

JO 

QOJiblUIIX p83MCp'tlB, B 311MHee BpeMH C03Aa iOTCSI BpeMeHHbte CHeJKHblC 

.uop om - 3HMIIIIK11) . H eo6xo.unMbi npoTHBOHaJie.UHble coopyJKeHH51. 

V. YMepeHIIbte necHbte p aiiOHbi, MHorocHeJKHbte c ycroi14HBhnt 
<:!IC) f (Jib l ~l DOt<pOBO:>J H HaJIC.UHMH B BOCTO<JH0-CH6HpCKHX paHOHax. 

VI. YMepeHHbJe tuHpOKOJII1CTBeHHo-xsoi1Hbte esponeiicKHe pai10Hbl 

II JICCOCTeDHblC 3ana.UHOCH611pCKHe C )'CTOH4HBbiM CHeiKHbiM DOKpOBOM. 

Me.nnopaull5t He HYIKHa, HO HHor.ua MO>KeT 6bJTb BbtMepaauue HJIH Bhl-
n pes a 1111e nocesos. 

VI I. YMepeHHbJe co CMew aHHbl MH 11 wHpOKOJJHC1BeHHbnJH neca-

M'H n p u6aJITM HCKHe H 'npHmlTCKO-.UHenpo,BCKHe paHOHbl C BJia>KHblM 

CHe>l<llbi M DOl<pOBOM H He3Ha4.HTeJibHbiM MeTeJieBbiM .nepeHOCOM. n oll-

sa no.u ,c11er o M He •n poMepaaer, ttro 'BJte'ler Ja co6o.H rH6enb 03HMbJX 

nocesos or BblnpesaHHH. MenHop auHH .UOJt>KHa 6bi Tb HanpasJJeHa Ha 

seJIHLJCJJHe DJI OTJIOCTH CHera H Ha 60pb6y C J1,C.U51~bll\IH KOpKaMH. 

y Vll l. YMepeHHbie crenHhie H necocre.nHble paHOHbl c ManocHe>K-

llbiM HeyCTOHL!HBbiM DOKpOBOM H 60JibWOH CIICf03aHOCHM~CTbiO B Ka-

JaXCTa HCI<MX paf':tOHax. Tpe6y10r e>~<ero.uHoro CHeroaa.uep,KaHuSI, CHe-

rOHaKon.n e " " . JIH " " 3a.uep>KaHHH raJtbiX so.u Ha nonHx. CHero3aHOCIIMOCTb 

r OL!CHb 60J1bill8H, fl03TOM)' tpe6yeTCH npiiMCHeHI!e Cpe)l.CTB CHe-

.UOpO cHero6opb6bi H a 10re CH6HpH Heo6XOLliiMO yKpbiTHe f038lUHTbl H · 

cHera or HcnapeHHH. Hbn1 Heycroii· 
IX YM epeHHbie nycrhiHHhie paHOHhi c ManocHeJK . 

lJIIBbiM .noKposoM. CHe>KHaH MeJJHopaunH He H)'>KHa. 

CIOHbl C Ce30HHbiM II TIOCTOHHHbiM 
f 0 p H bl e p a ll 0 K p 0 B 0 M Jl a B II H a M H, Jl e .U H II K a M II 

C He)!( H bl M ' 

H ceJI51MII 

X. ApKTH4eCKne ocrposa _.. C Jie"HIIKOBbiM TIOKpOBOM, JiaBHHaMH II 

CHC>IUibi MH CeJJHMH. BIIHaMll H3 MCTeJICBOfO II CBC)I{e-

XJ. Cy6apKtHLI.eCKHe ropbi c Jio~KaMeiiHb l MII ceJJHMII {rpe6yJOTCSI 
Bhmasw ero cHera H cHe>I<HO-BO.UI-~Ie coo Y>I<CHIIH). 

npOTMBOJ18BHHHbJe H npOTHBOCe.neB i10H~l C JJaB!IIIaMII cy6JIIIMaUI~-
X I I. BHytp!iKOHTHHeHraJJbHbi e lpa aHHll51 II JJHBHCBbiX LlO)I{.UeH, 

OHuoro .uuacprope3a, c ce(JJHMdi · IO~;Her~;orHBOJJaBIIHHble, nporusocene· 
JJe,UHHKaMJI II H8J1,C,U51MII rpe ) 

Bbl e II nporusoHa.ne.UHbJe c.oopymeHIIH). !IHaMH 113 cse)l{eBbtnaawero 

Xll l lO>KHbti't ropHblll noHc c JJaa naauHa~tH, JJelHIIKa~H, 
· C a,lBPKTIIBHbl~lll • ·lBIIHHble 

Cllera CHe>KHblX ;:J.OCOK II - (rpe6)' 10TCH npOTIIB0.1• 
' '"eBbiMJI ceJJSJI\111 rJJHuuaJJblll>II\IIl 11 .uo>K,.... ' ) MO· 

e coopymeHJIH . • c 'laBIIIIa\111 113 
Jf npOTII30CeJ1CBbl npliMOpCKIIC paiiOHbl ' . , :rJSIMII JIIIB· 

XIV. TllxooKeaHCKI!e II TfiQ)(IlliiPOBaHHOro cHera, n: .. )I{CHHit 

Kporo 1\H ~ TCJICBOfO II pe3KOCTpa biX cuerOB II J!b.lOB npll JI3BCp coop)• 

HeBbi X .'lO/KLlCi'l II T851HIIH BCl!~~n~BIIHHbiC II npOTIIBOCeJieBbiC 
{Tpe6VIOTCH npOTIIB • B)'.'lKaJIOB J 

:JKCliiiR}. 



4ACTb I 

HEKOTOPME MEXAHHqECKHE CBOACTBA CHErA 
HX HCDOJJb30BAHHE B CTPOHTEJibCTBE H MEPbi Jf 

3 
Jlh.QA, 
AlltHTbJ 

rJJABA l 

CTPYKTYPA CHErA H Jlb,li.A, OPOLJ.ECCbl 

OEPEKPHCTAJ1Jl113ALI.HH H Jlb,li.006PA30BAHHE 

ArMoc¢epHbie JJeJJ.51Hbie KpucraJJJJbl, OTJJaraHCb Ha nosepxHo 
u , ern 

3eMJJll, o6pa3y1or cHe>KHbiii noKpos~ D pn .3TOM 011 H nonaJJ.aror 
3 

ycJJo-

BIIH, He COOTBeTCTBYIOLI.Uie IIX YCT0114IIBOM)' COCTOHHIIIO. 8 HeKOTOpbJX 

KOJlJleKUilfiX MIIKpOQlOTOrpacpnlr H3C4IITblB3eTC5l OKOJIO 5000 pa
3

JJHlJ-

HbiX CHIIMKOB CHe>KIIHOK. B HaCT05IUJ.ee speMH Me>I<JJ.yHapo.a:HaH acco-

UIIaUIIH H3)''-IHOJi rHJJ.pOJJOfHll npeJJ.JJaraer Bbi,LleJif!Tb C.TieJJ.yiOJ.Ulie BH,'lbl 

TBepll.blX OC3.llKOB: n.TJ3CT11HKa, 3Be3,l43TbJii Kp11CT3JIJI, CTOJI6iiK, 11fJJa, 

npeBOBII.llHbiii Kp11CT3JJJI, )'BeH'-13HHblll CTOJI611K, HenpaBHJlbHbiH KpH-

CT3JlJI, Kpyna, rpaJJ. Ii .TieUHHOH ,.'J.O>I<,Llb. 50JibWOe pa3H006pa3HC CHe>K· 

HbiX an10CcpepHbiX Kp11CT3JIJIOB 06b51CHHeTC51 Qlli3114eCI<HMI1 )'CJIOBH51~1 H 
(rJ13BHbiM 06_P330M BJI3>1<HOCTbiO II Tel\tneparypOH B03JJ.yXa) npH 33-

pO>!<ll.eHI!II Il p33BiiTI1ll Kpl1CT3JIJIOB. J1x KOJfetJHaf! QlOpMa eCTb pe-

3y.IJbT3T HHTerpai.I,HH BJIHH'H.HH BCeX YCJIOBHH Ha nyTH HX J1.1BH}I(eHH51. 

J1CK)'CCTBeHHOe BOCnpOI13BeJJ.eHIIe CHe}J(IIbi X I<p11CT3JIJIOB 11 Ha6JJIO-

}leHJJfl, nposeJleHHbie Ha caMoJJerax, noi<a3aJJH, '-ITO rponoccpepy MO)K-

HO pa3611Tb Ha Tp11 30Hbl : 1) HH}I{HHH - 30Ha CJIOHCTO-)lO>I<JJ.CBblX 

06JJaKOB r}le 60JJbW351 a6COJIIOTH35l BJI3}J(H0CTb B03JlyXa 11 reMnep 3-
' n 4 arbi e H T\'P3 OT 0 UO - 15°· 3}leCb B OCHOBIWM QlOpM11p)' lOTC5l 3BC3;-o. ,. 

J ' QCJI011CTblX " nJ1 3CTHHlf3Tbi e Kp11CT3JIJibl; 2) cpe}lHHH - 30Ha Bb!COK /K
3

_ 

BblCOKOI<)'lfeBbiX 06Jl3KOB, fJJ.e cpe.UHHe )'CJIOBI151 H3Cb iJ.U eHH~Q~~)le!)leCb 
HH5l BO}l5lHbiM11 napaMH H TCMneparypa OT - 15 )lO -

30
H'a nepH-

B03HliK310T TO.TICTbi e nJ13CTI1HKI1, np113Mb!; 3) sepXHH5l - neparypa 

CTbi X 06JiaKOB, rn,e MaJiaH a6COJIIOTH351 BJ13}J(H0CTb H re~JJaCT!iHKil, 
803}1'-'Xa OT -30 .UO -60°, 3}leCb <f>opMllp)'IOTC5l TOHKlle • BbiHCfili·~• 

J n A W )·McKiiH 
nOJible np ii3Mbl, HfOJlblf3TbJe Kp11CT3J!Jlbl. · · • JlO Bb!COTbl 

'liTO B AHrapKTHAe Ha nyr11 or MHpHoro K OHoHepcKOii n 
1

acrHH4a-
1na.J.a!OT . 

OKO.'JO 1000 M (65 K.M OT 6epera) B OCHOBHOM Bb naBHbl!\1 o6pa 
Tble KpHCTa.'J.Hbl, BblWe 1600 M (125 K.M OT 6ep~ra) -;-JOTCH KpHcra.'l 1 ~ 1 

30M CTOJI6'-13Tble, B npOMe:iKyT04HOM TIOHCe. Ha ·~~.llnoro.J.HbfX )'CJID~::~ 
060HX THnOB. 3rn rOBOpHT 0 33KOHOMepHOH c

6
Me aJIIHi aHT!iUHl<.'fO aX 

H npeo .'la.J pafroH · npH .!lBH}I{eHHH K ueHrpy MarepHI<a u B ueurpaJJbHblX 
1 

ero 

lfeCKOfO pe:iKHMa BO BHyrpeHHHX paHOHaX. a.!l ropH30Hf0l\' 

AHTapKTHJJ.br, Kor.ua coJIHUe Haxo.UHTCH HH3 KO 
11 

12 

KpHCT8JJJJHKH, C03,ll.a-

p 
a 4H bte JJe)lH H bte 

HCb 4epe3 npo3 ro cHera. 
JI)'4tt , npcnoMJIH eHHO reKywero useTHO a nepsoHat.~a.'lbHO 
Or snelfar.'leHH e MeJlJJ oi1crsa cHe}KHoro noKpOB 

I QBaHHe H CB " 
<!JopM HP rte!lYIOWHX yc.10BHH. a B 6e3serpeHHYIO 

6yJlYT 3 aBitCeTb OT c.pa BO ape~IH OTJIO:iKeHIHl CHef~ KOTOpOM OT,JeJJb-

1. Or CHJi hl ser posHbiM nywHCTbiM cnoe M6, • B serpeHYIO no-
cHer JI0}KHTC5l ' 1e}K.li.Y CO OH. 

n o roAY e,JBa conpHKacaJOTCH rv HHe H HepaBHOMepHoe 
Hbte I\I)HCT8J1Jlbl T nepeHOC CHe)KHHOK, HX .upo6JJeO)lBep}J(eHb! B03)leHCT-

rOJ.Y npoHCXO..'I.HHCTaJJJJbl pa3H0f0 THTia pocra n THHt.!3Tb!C KpHCT3JIJJbl 
ornmi<eH He. Kp oi1 creneHH. Xpym<He ,nJiac croJJ6t.~aTble 

erp a B pa3JJH4H MeJIKHe oct<OJIKH, 
BHIO B 5-20 M/ ceK JJOM310TC5l Ha i 3H5liOT nepBOH84aJib-

np11r~;~~=T~ I C KpHCTaJJJJbl npo4Hee II t.!3C~~p~~::c o6JJOMKOB CHe>KHbl X 
H II yparaHHblX serpax. 

6 
I1 B03fOHKe, 

HblH BHJl )la}l<e npH aHH4CCKOMY .UPO JieHHIO 
11BO)lHT K HX MeX e MeJIKHe JieJI,H-

~pp!!~;;;~~:T~ n~ ero o6pa3ylOTC5l OKpy;.n:~~~T~!~~ 3 ~=~=: ! 4 ~ 8 aeTCH TOJibKO 

nepeMeTaHHe Jie)lHHOH u rh pMe H pa3Me-
!-lbte KpynMUbL ooraercrsyJOwHe e H no '+'o 

Orna Kor.ua oHa nona.uer B c TaK B03HHKaer recHaH Ha-
T • rtH .upyn!X t.!aCTHU. • CHef 
paM yrny6.neH·H5l cpe;..o. 5l. KOTOpOH cse}J(eOTJIO>KeHHblH. 

l!aJJbHa H y n aKOBKa, 6JJar o.uap CTb H orpaHHL!CHHYIO c11pyKrypHyJO 
cpa3y npHo6peraer Ma.nylo nopHcro 

CB060.li.Y 43 CTHU. a aTMOCcpepHbiX KpllCTaJIJIOB. 3Be3.U-
2 Or nepsoHatiaJibHOro rnn i OHM He JJ.p06HTCH npH orno-

. bte KpHCTaJJJJb! eCJIH 
tJ8Tble 11 .upeBOBH)lH " . , " CJIOH a CTOJI6'-IaTble H HfJIO-
}I(eHHI1, o6pa3ylOT nyWHCiblH 11 nopHCTbiH ' 

BH.UHbi e cpopM11p)'lOT nJIOTH , b!e·c~Jioo:~~~ npu3eMHoro CJJOH. DpH HM3KOH 

3. Or rervmeparypHbiX ) 
0 

JJOMaJOTCH 
11 

He cMep3aJO-rcH 

re~weparype oHe}!{HH'KH x'?YnK;p;re;; BbiCOKaH reMneparypa cnoco6-

npH conpHKOCHOBeHI111 .Up yr C l<pHCTa~JIOB np011CXO)li1T pe}I{CJIHUHH 

~:~;:~H~~e~~;:~~e~~;~~~:HblH CHef C pa3o6w eHHbiMH KaneJibK3MH 

. " 6pax 003TOMY np11 Bbina,UeHHH CHef 
Ha KoHuax JJylJeH, Ha y rJJax H pe • ' i1 reMne-
coe)lJiHHercn 8 KpynHbJe xJionbH. Cne.uosareJibHO, np11 HH3KO 

parype B03MO}J(Hbl pe3 KHe pa3JJH41151 B OTJiara iOUleMCH CHery, a B 

yCJlOBHHX, 6JIH3KHX K TOt.!Ke nJ13BJieHll5l, pa3JJ!Il!H5l CfJI3}1{HB 310TC5l H 

B031111!<3CT llJlOTH35l ynaKOBJ<a. • 

T aKHM o6pa3oM, H3MeHeHliH sHeWHHX ycJJOBHH sbma.ueHHH 11 OT-

JJO>I<eH!I5! CHera npHBO)l5lT K cp0pM11pOBaJHtiO CJIOIICTOCTH CHe}J(HOfO 

noKpoaa. Eonee L!erKaH a MOJ.UHaH CJIOIICTOCTb co3.uaeTcH B pe3yJihTa-

rc n cpepb!BOB a orJio>KeHHIJ. Pa3HOB0 3pacr H~Ie CJIOH OTJIHlfaJOTCH 

p 33l\tepOM, cpOpi\tOll KpHCT3JIJIOB, l!X ynaKOBKOll , OTCIO,Ua n o pliCTOCTbiO 

H 06beMHblM BCCOM. 4 aCTO CJIOll pa3.UCJJeHbl BeTpOBblMH HJIH pa.UH8-

UIIOHIIbiMII KOpK3Mll, CBIIJJ.eTeJibCTB)'IOlllliMl! 0 nepepb188X B HaKOnJie-

HHII CHera Ha nosepXHOCTH. n.'IH CHe>Kl!OfO llOKpOBa XapaKTepHO He-

llpCpb!BHOe p33BIITI1e BO BpeMeHI!, pe3yJJbT3TOM KOTOpOrO HBJIHeTCR 

nonsneHJ1e Ka4ecrseHHO HOBblX crpyKrypHbi X ¢opM cnera. B npouecce 

P33BIITI15! B CHC)KJIOM nOKpOBe cpOpMilPYIOTCSI rp a3Jllt'-1Hble BH.Ubl CHera, 

fiOCTCfiCHHO 11 e p CXO)l5l J.UHe B cp!ipH II 3aTCI\I B Jie)l. 

Ha oclloBall llll 3Toro Bb!.UCJIHIOT cTa,UnH nepeKpHcTaJIJIHaa~HH 

)3 



CHera, t\>npHHJau.rtn 11 JlhAoo6 
Ctl<~il,noro OOKpoaa pa3oaamrH . Dpouccch 

H a3htBaiOrc51 
1 npeo6p 

3HCpntl! MCTaMopmli3 Ma M eTaMop¢113MOM u a3osal-!ll5t 
BH\'1' 'f' 51BJ15IIOTC51 BHVTP . n CTOl.lH! 

; peH•HliMii HCTOl.lHHKaMH J eHHlle II BHeUJHne ¢ !!<aM[[ 

T5I/ht ~ HIHI OTII.eJibHbi X CHe>KHb l ~B~;:~C~ CH 3Heprn51 OOB e p XHOCTH~~TOpbl. 
HOrO, C>t<aTOrO COCT051Hil5l fl aJJJJOB I! 3Heprl!H IIX H 0 l-!a-
BeCUH JII06a5I CllCTeMa . 0 TepMO.li.IIHaMIIl.leCI<l!l\t 3ai<OHa a npH>I<eH-

I)Qil.HOJl 3HepnieJ!, l.lTOCTpBe~~;I;~Haei< COCTOHHII!O C HaHM eHb~eha~:o­
np116JJJI311TbC5I J< paBHOBeCHO H ¢ TCH B CTp eMJJeHIIll KPIICTaJJ 0-

MeTplll.leCJ<IlX ¢nryp HaHMeHbiii~fM e - ~ apy, TaK I<aK 113 scex ~~~ 
en.JIHIIU.y o6oeMa, o6JJa.LI.aeT IIIa ~oa e pxH OCTb iO , np uxo.LI.Hill.ei'tcst H· 

xo.n.nr nyreM MHrpau.HH BeUJ.ecra~ · c TOT npouecc Ot<p yrJieHnH nponca 

r~e CHJlbl OB513.H MOJieJKYJJ C T BbinYKJibiX yllaCTI<OB n osep XHOCTI!-
60 " eJIOM MeiHbWe II MOJiei ' 

Jlblllen cso6o.n.Hofi 3 Hepmeii 11 nocJJen. <YJibi o6.na·n.a•oT 

Ha BOrHyTbiX yqacrJ<ax OI<py;JJe YIOUJ.er o OTJIO>I(eHnH sew.ecrsa 

KPHBH3Hb! .n.•o 0 1- 0 2 ~At fl o3T~ne npoTe KaeT 6btCTpo npH p an.Hycax 

pa3BHBa·eTC51 npH H • ~Jilll!H;I KpHCT~~JI~~oQ~~CC OKpyii'JieH•HH HHTeHC!i'BHO 

Mbl. flOMHMO 3TOrO B CHe}I'HO JieTHOII .LI.eHAp11TOB0!1 ~Op -

nepeKpHCTaJIJIH3a UHSl , 3a KJI~qaMIO~~~~~B~ ~~~~~~ eA~:~I Cl~g~~~:~~~~HJ!ae~ 
.ll5IHbiMII Kp!iCTaJJJJaMII 60Jiee MeJIKIIX 3TOT npo u ecc 
YKP'' OHeHIIIO '· n pHBOAHT K 

J. 3epeH II )'MeHbWeHH"IO IIX KOJIHll eCTBa. 06a npouecca 

MOr) T npOTeKaTb n p11 OAHOpO.LI.HOH H HeH3MeHH011 Tet\mepaType B TOJI-

w.e CHera B )'CJIOBIIHX 60JibiiiOrO pa3H006pa31!Sl ~OpM H pa3Mepos 

cHe:tKHbiX J<pucTa.rtJIOB. 

TiocKOJibKY B cH-e>KHOM noKpose cym ecTsyeT 3Ha'mTeJJbHaH r eM-

nepary pHaH CTpaTH¢HKaUH51, TIOCTOJibK)' npoueCCbl n epeKp 11CTaJIJIH3a -

Ullll nporeKaiOT secbMa HHTeHCHBHO. B 3TOM cnyqae BOAHHoi1 nap 

ycTpeMJI51eTCH 113 TenJ!bi X cJioes CHera, r.LI.e y npyroCTb BO.ll.HHoro napa 

60JiblllaH, B XOJIO.li.HbJe, r.LI.e OHa MeHbllle. 06billHO Ten JJb! MH CJIOHMH 

51B.fl5110TC51 HH}I(HHe, 003TOMY B HHX np011CXO.LI.HT pa3pb! XJieHHe CHer a, 

a B sepXHHX - KOH.LI.eHcauH51 BO.L1.51Hb!X n apOB H y n JJOTHeHHe CHera. 

flpn TeMneparype CHera , 6JJH3KOi1 K 0°, H3 MeHeHHIO CHe>KHOfO 

n oKposa cnoco6cTsyeT pe}l(eJIHuHH (noBTOpHoe cMep3aHt1e) . OcTpbtH 

Kpaif CHe>KHHKH .LI.8BHT Ha COCeAHIOIO ll aCnt:Uy C CHJIOif, np H KOTOpOft 

o6pa3yeTC51 80){8 B TOtiKe HX conp11KOCHOBeHH51 . B03J-IHKWaH BOti.a 

noc-1e 3 aMep 3 aHHH «•cnawaaeT» cHe>KH bte 4a•CTH Ubl. 

fl poueCCbl nepeKpHCTaJIJIH3 aUHH B TOJJil.l.aX O.LI.HOpO.LI.HOf O H HeOD> 

HOpO,lHOrO CHera nporeKa !OT no-p a3HOMy. B OAHOp OAHOM caer e OHfi 

n pOHCXO.li.HT Me,!l.JieHHee, npH 3TOM CBOifCTBeHIIbl e OTAeJlbHblM CJJ051M 

cse:tKeBbl·naswero c He ra pa3JIHtiHH c TetieHHeM ·speMeH H crJi a}I{HBaK>TCfl. 

B npouecce nepeKpHc TaJIJIH3auHH pa3JIHl!He s ¢opMe KpliCTaJJJJOB or; 
]leJJbHbJX CJJOeB HCtie3aeT, a BMeCTe C 3THM CTI!p a !OTCH rpaHIIUbl MeX<tl. 

CJJOHMH. n ep e· 
B cHe:tKHOM noKpose, cocTOHil.l.eM 113 HeO.LI.HOpO.LI.Hb!X cnoes, 6 nee 

0 OpH 3TOM B J-Ial1 °· 
KpHCTaJJJJH3 aUHH npoTeKaeT OtieHb HHTeHCHBH · xonpO· 

pbiXJJbiX CJJOHX CHera yseJJHl.lHBaeTCH pa3 pbtXJJe HHOCT;7 11 :~:.ll.l~JibiJle, 
HHuaeMOCTb. B pblXJIOM cHere BbtHOC a e mecTsa B I , P 

qeM B flJJOTHOM MeJJK03epHHCTOM CHere. 
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e3 ' JlbTaTe npouecCOB nepeKpHCT3JIJII13aUI111, KOTOpa51 MO}I{e~ 
B P Y "OH" ma3e n a

1
poo6pa3Hofi 11 c y 4 aCTHeM >KH.LI.KOH 

npOHCXOJliiTb B TBep....,. 'l' ' l ) 
cpaJhl 6031111Ka iOT cne.n.yiolllH·e rHnbt c He r a (Ta6JJ". . _ 

n OWJIOfOJl.HHI"I 3epHHCTbiH HJIH yueneBUIHH K KOHUY ce3oHa TaH 

HIHI c~er 
11

a3b
1
saercH cjJti p HoM. Opoueccbt ~HpHH3aUHH B03HHKaiOT, 

I<OfJla MOlllll aH TOJJllla HOBOrO CHera C03.ll.3eT 60JJbUIOe .LI.aBJie_!IHe 11 

HYTPII 
3
roi'I TOJi lllll He npoHcxo.LI.HT TeMneparypHbi X KOJJe6aH•HH. Xa-

~a1nepno(1 oco6eHHOCTb!O npouecca cyxofl ~HpH~ 3 aUHH HBJJHeTc51 

60JJbWOe ymJIOTHeHHe H oce.n.aHHe. ·B o3 MO>I<eH .n.pyrOH nrn cpHpHH3a-

Uiill _ c y4aCTHeM ranofl BOtJ.bl, ·npw 3TOM •npOHCX0,1.HT o·nnas rteHHe R 

otGpyrneHHe .neJtHHhtX qacrHU, HX c6JJH>KeHHe. M enK He 3epHa MoryT 

p actaf!Tb, a Kpyn!lble 3a HX Cl!eT yseJJHllHB310TCH ~ pa3MepaX H npH-

o6peTa iOT sepTHKaJJbHYIO OpHeHTHpOBKY OOTH4eCKOH OCH. 
KoaetiHOH cran.nei1 MeTaMop~HllecKoro JJb.LI.Oo6pa 3oBa HHH 51BJI51eT-

cH o6p a30B3HHe Jlb.LI.a, KOTOpb! H OTJIHllaeTCH OT ~ 11p11a TeM, '-ITO Jie}l.H-

Hbte KpHCT3JIJ!bl o6p a3y tOT c nJIOWH YIO MOHOJIHTHYIO nopo.LI.y C 3aMKHY-

TbiMH B·03AYWHb! MH BKJI!OlleHHHMH. 
THnbl JJb}l.Oo6 p a3osa HHSI. Opouecc JJbA006pa3oBaHHH nporeKaeT 

n o-pa3HOM)' B pa3Jilit!Hb!X reorp a~HlleCKHX YCJIOBH HX H npHBO.LI.HT K 

o6pa3osaHHIO onp.en.eneHHbt X BH.ll.OB Jlb.li.OB. B HaCT05HUee speMH cLJ:H-

raeTCfl so.3MO}I{Hb!M Bbi.LI.eJJHTh rp11 THna Jib.LI.Oo6p a30BaHHH. P e K pH-

e T a J1 J1 H 3 aU H 0 H H bl H T H n npOHCXO.ll.HT B YCJIOB HHX HI!31<HX TeM-

TeMnepaTyp np11 OTC)'TCTBHH TaHHHH s Te4 eHne scero ron.a. B 3Tt1X 

)'CJIOBI!HX npouecc Jlbll006pa30BaHHSl 3aTHri!BaeTC51 Ha HeCKOJlbKO JieT 

II 3a KaHLIHsaercH H3 6 o.1bUio i1 r ny611He. D pou ecc Jlb.l006pa3osaHHH 

npOHCXO.ll.llT np H Bb! COKOM BJ-IeWHeM AaBJJeHHII, Ba>I<H)'IO pOJib HrpaeT 

1\tex.aH HllecKoe ynn orHeHHe ~HpHa . 06pa3yercst Jie.LI. c onpe.LI.eJieHHbJMI-1 

CBOHCTBaMli. D pe}I{Jl.e Bcero, .LI.aHHbl l1 THO Jib.LI.a OTJIIiLJ:aeTC51 60JiblliHM 

I<OJ1114eCTBOM B03AYWHb!X BKJIIOlleHHH Cal\10H pa3H006pa3HMI cpopMbl 

' ta w.e scero HanoMHHaiOw.ei1 nepsoHaLJ:aJ!bHbl e nopbl ¢upHOBblX TOJIUl: 

5oJib:Uoe coJtep*aHHe B031lyxa BH)'11pH JJhAa onpen.ens:~eT MOJIOLJ:H0-

6eJibiH u ser p eKp u craJJJII13aUHOHHOro J!blla . 06oeMHbl ll sec Jib.LI.a 

0,70- 0,80 2/CA1
3

. K:pHCTaJIJ!bl Jib.LI.a MeJIKHe (B CelleHHe 2-20 AtAt2) H 

OnTHlleCKHe OCII KpHCTaJIJIOB H•e HMe!OT npCAOOtJTI!TeJibJ-IOi't opneH;H-

pOBKH (pHC. 2) . 

l1H~IIJ! bT p a uHoHHb t rt Tlln ~ op Mup yerc H a pariOHax rJJ.e 

JICTOM npOIICXOAHT TaHHile Ha OOBepXHOCTII JJeAH IIKa · TaJia5l. ~O.LI.a 
~~~~~~JiabTp)'HCb B Hli>I<HIIe CJIOH, 3aMep 33CT B TOJIUI,e ¢upHa. Jlb.ZI,006~ 

H
p lllle Op011CXOAI1T nptt Tel\tnep aTy p ax 6JIII3KIIX K TOl!Ke nJJaBJI 

HSl Jlblla T anaH s on.a ' e-
HOBbiX TO. , 3a OOJIHHH nOpb!, Bb1TeCH51eT 803!1.\'X 113 <tJnp-

I<OJJ l!~ eCT .rJUI,. 0 03TOM)' IIH~II JI b'I1p a UIIOH lib! ft Jle.LI. OT Jl Ill! a eTCH MeHbWHM 

06be l\IHb l ~O~lecB~3:6 ' W~b~~ B /KJI~ q e KHll!"i , UBCT JlbAa 6eJIOBaTO-rOJiy6o(l, 

KOil (fltnllA IIOMO' , 2 CAt . pi!CTaJIJibl JibAa C XOpowefl orpaH-

OOTI!LieCKile OCI p~HaSl ~OpMa) II 1<p) nHee ( C CelleHIIeM 5-40 MM2) 

D OJJbWJiHCTBO ~ KpllcTannos HMe!OT npen.n04TIITeJibH)'IO opneHtHposKy' 

K o u JK e JJ en.HHKOB cJiomeHbi HH<t>unbTpauHOHHblM Jlb.lOM • 
\C SlUI!OHHblll TIIO 6 . 
; JIOBiHl\ HOOOfO . JlbAOO pa30BaHIHI npOIICXO,llHT B 

1apO>KAeHIISl li pa1BIITIIH KpiiCTa.rt .rJOB Jlb,lla n pH 38-

IS 



T a6.n»ua I THnbl CHera (no r. K. T y tuHHCKoMy) 

· ------------~-- --~--------------------
Bu.zt <:Hera 

I . nepBK'lHble «t>opMbl 

(rnep.nbre oca.nr.;a) 

.fJe.!I.51Hble KpllCTaJTJlhl 

J1HeH 1 H31110p03h 

11. BTopK'lHble «t>opMbl 

(CHe)I{Hbllf OOK pos) u 

1. Cse)l{eBblnaswH» 

cyxow CHer 

a) nywHCTb!H 

2. C s e)!{ e s bJ n as w H H 

I\IOKpb!~i CHer 

3 . y n n 0 THe H H hi ii 
cHer 

a) oceBWHH 1 cyxoH' 

6) OCCBWHH 1 BJT8iKHhiH 

16 

n JIOTHOCTb 

0 105-01 I 

0 11-0115 

0118-0120 

0115--01 18 

Xapal<rcpucru~<a 

Pa3JTH4810TC51 n.nacrH H I<H 
1 

anea.n 
4

ar blc 
r<pllcra.n.nbrl cro.n6HKHI HrJTbl, npocrpaHcr-
neuHble .npesonHAHbre r<pncra.llJTbl

1 
yneH

4
a

11
• 

llble CTOJT6Hi<l1 11 liCn paBHJlbHble I< PHCTaJ!Jib!' 
1\ p11C1'8JTJThl MoryT 6bl1'b 00JTOM8HHblMH, !JO: 

1\ pb!ThiMH H3MOp03biO, COe)l.HHeHHb!MH II 
rpynnhi, MOKpbiMH 

CIOAa )l{e sxoASJT JTeASJHOI! .!I.O>KAb 11 rpaA 

CIOAa BXOA51T TaK>Ke rnep.nbril HaJTer 11 
roJJo.neA 

Cocroi1T 113 xopowo coxpaHHBtuHxcH CHe· 
>K11HOK Bhi08.!1.8101UHX 0 pH IIOJJHOM 6e3BeT· . oo 
p1111 H rer.mepar ypaxl 6JJH3KHx K ; HCKJII{)· 

'lliTCJlbHO OO.!I.BH>KeH, o6pa3yer pb!XJIYIO 
TOJTIUY 6e.noro usera, noxo>Kyio Ha nyx 

COCTOHT 113 TOHKHX .ne)l.SJHblX HrJI, o6pa· 
3yercH npH HH3KHX reMneparypax (HH>Ke 
_ 15o), 06bl'lHO JTO>KI1TCSI TOHKI1M CJIOCM, 

BeCbM8 ueycTOH'lHB 11 llO.!I.B11>KeH 

CocroHr H3 no.noMaHHhiX cHe>KHHOK co 

CJIC)l.8M11 OK8TKHI B03liHK8CT BO speMSI HJHI 
nocne cHerona.na np11 aerpe, n.nacTH'IeH, 

'lHcroro 6e.noro usera 

Jla>KHblX XJIOObeB, CocroHr H3 KpynHblX B reM· 

CJJHOW11XCH CHe>KH ~O K , o6 p a3y~r~: :~: 0Jlb3· 
nepary pe OKOJTO 0 I o4eHb .nHn 

KHH 

• Sl co6crseHHoro ne· 
YnJiorHeH or .D.eHcraH e K HcraJIJIH4eCKHe 

ca, coxpaHSJeT ':epsH4Hbl pbl,?nblH H paccbJn· 

cpopMbll 60JJbWeH 48CTbl0 Henp04HbJe KOMbfl 
48TblHI o6pa3yer aechMa 

" BblUJeHHOH reM· 
YnJTorHeH or .D.eHCTBHSJ no o nerpa HJJ» 

0 aJJa>KHor • 
neparypbll renJJor naBJieHhl H cHer npea 
no)I{JlH ~ cHe)I{HHKH on y I xopowo ne· 
"' PO"HYI{) Mace I yn· 
palUeH a o.n.Ho ,... • er o6pa3oab1BBTb KP 
nHTCSI a CHe)I{OK' MO)I{ r Jib16bl 
HbiC CHeiKHble wapbl H 

BHJI CHera 

a) MereJJenblli (aerponaH 

JlOCKa) 

4, <l> H pH H 3 H p 0 B 3 H· 
HbiH CHer 

a) MeJTK03epHHCTbiH 

6) cpe.D.He3epH11CTbiH 

a) KpynH03epHHCTblH 

r) r ny6HHHblH HHeli 

nnoTHOCTb I 

0,30--0,50 

fl poaoA~eNue ma6A. J 

X apaKrepKCTKKa 

CHCTBHSI CHJlbHOro BCTpa 
06pa3yeTCH 0) T ~OCTOHT H3 OK3T3HHbiX H 

(10-40 .MjceK • M aepeH nJIOTHO 

OTCOpTHpOB8HH~~a6~e~~~HHUaeMbl~ AJISI DO• 

y no)l{eHHbiX H T ensteTCH OT noACTH· 
JlHHOr O napa, qeTKOe~T .D.MOIUHOCTb '18CTO 00• 
Jl8JOIUero CHera, HM 100-150 C.M), MO>KeT 
JJee 20-30 eM (.Ao oca,AKe 
pa3JiaMbiBBTbCSI Ha xycxH npH 

<l>HpHOBhiM HJIH tl>HpHH30BaH7biM Ha~~;:; 
eTcst cHer c B03paCTOM MeHee ro.Aa, 

crapblii CHer cne.Ayer H83biBaTb IJ>HpHOM 

Cocr OHT H3 MeJJKHX ne.D.HHblX aepeH (0,5-
- 1 MM) nnacTH'IeH, 6enosaro-ceporo uaera, 
3CpHa )1.0 0,5 MM CJTC.AYCT OTHOCHTb K O'leHb 
MeJJKHM 

CocTOHT H3 6ectl>opMeHHbiX JJC.ASIHbiX 3e· 

peH pa3MepoM 1-2 MM, paccbln'laTbiH, 
xpynKHH, cepoaaroro uaeTa 

CocTOHT H3 yrnosaThiX aepeH paaMepm• 
2-5 MM, Hepe.D.KO orpaHeHH~X, CLlnY'IHif, 

rony6osaro-cephlii HJJH cepblH; eCJIHU 3epHa 
KpynHee 4 MM--cHer O'leHb KpynHbiH 

CocroHT H3 xpynHblx npo3pa'1HbiX H no-
JTbiX ne.n.stHblx KPHCTannos, ne>KaiUHx pblxno, 
M8Jl0 CaR33HHbiX, llO.ABH>KHbiX H CblllY 'IRX; 
HepeAKO BbiAeJJHeTCH B OC06blif poA CHera. 

CJie.n.yeT npeAOO'ICCTb H83BaHHe «rny6HHH8JI 
H3Mop03b», cHer c 6oJibWHM COAep>KaHHeM 
rny6HHHOJ1 H3MOp03H, HHOrAa ll83biBaiOT 

. CHerOM·llJiblBYHOM 

M,ep3aHlui BO.llh!. KoH)I{eJHII.{HOHHblH JJe.n OTJIH"laeTcH MaJJblM CO.llep>Ka-

HHeM B03.llY lliHbiX BKJIIO"leHHH, HMeiOI.I.{HX B OCHOBHOM UHJIIiHJtpHqeCK)'IO 

HJJH HHTeBHJJ.HyJo cpopMy. UseT JJh.lla roJJy6o.H. KpHcTaJJJJbl HMeiOT 

Y!I.JJHHeHHYIO npH3MaTH"lecKyiO cpopMyl opHeHTHpoaaHbl npeHMymecT-

BeHHo rJJaBHbl MI! KpHCTaJIJIOrpacpH"leCKiiMH OCHMH nepneH.rtHKYJIHpHO 

n .TJ OCKOCTH 3 aMep3aHHSI. 1Dpn H3Me'HeHlHIX TepMUqOCKOfO pe>KHMa 06pa-

3yeTCH CJIOHCT8fl Te KCTypa 8 lp e3yJJbT3Te cppOHT8JibHOf0 BbiKJIHHH88· 

HHSI. 06beMHhiH sec JJh.lla 0,90- 0,91 z/cM3. KoH>KeJJHUHOHHble Jib.llbl 

06pa3YIOT 001!0BHYIO Macey Jlb,llOB 3aMep3810Il.{HX BO.llOE.'~OB. 
TIOMIIMO Tpex OCHOBHbiX TlinOB cymecTayeT CMeWSHHbiA TKO 

Jlb,ll006pa30BaH•HH, npH KOTOpOM B BepXHHX H HH)I{HHX CJIOSIX B03HHK8· 

lOT pa3Hb!e THllb! Jlb.llOB. B aepXHHX CJIOSIX cpopMHpyeTCH HH!pHJJbTpa-

UHOHHbJH Jie,ll, KOTOpblii o6pa3yeTCSI npH 3aMep38HHH T8JIOA BOJlW. 

nponHTb!BaiOI.I.{eH CJIOH CHera Ha llOBepXHOCTH. 3TOT Jien, MeJIK03epHH• 

2 31K, 437 
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a 

6 

8 

Puc. 2. T !mbr JJb~ a: a- pet<pHcTaJJJJH3aUHOHHbiir; 6- IIHQJIIJlbTpauHoHHbiH; 
8- KOH>KCJIHUIIOHHblfr 

CTbl li C f!JlOlU8)lblO Ce4 eH lUI K'p llCT8 JlJJOB 4-l Q .MM 2. Jle)l H 3 Cbl ll.(eH 

B03)lYlli llbi MII BI<JJI04eHIHIMH p a3Hoo6p a3 HOII cpopMbl. HmKHne CJI01f 

o6pa3yro r cH 113 3aMep3aiOm ei1 BO.llbl. K p u craJIJi b! HMe!OT sepTHK3Jib-

HOe Yll.JIHI!,eHIIe c o p HeHrHposi<o~I o n rlltrecKHX occfr n c pnCH)liiKYJI H:pHo 

n osep XIIOCTII 38Mep 38HIIH. 3 TH CJJOH CO.llCp>KaT 1303~'l.Y llill b ! e B I<JllOlleHIIH 

ccpcpHtJecKolr 11 l(l!JlliH.llPII4eci<OH cpopMbr. T aKo!"r Tlln Jlb.LJ:OB cpopMII-
p ycrcn Ha n osepxHOCTH 3aMep3a iOlUHX MOpeii 11 03cp. 
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rJJABA I I 

HEKOTOPhiE MEXAHHlJ ECKH E CBOACTBA 

CH Ef A H Jl h,li.A 

3AKOHOMEPHOCTH .IJ.E 4> 0 P MHP OB A HH ~ H PA3 P Y W E HH ~ JlbAA 

B cJJytJae npHJJO)KeHHH 1.:0 Jlh.ll.Y I<ai<oi'I-JJH6o Harpy3I<H Jle.n Hal!H· 

HaeT ,!l.ecpopMHpOBaTbCH, npH 3TOM B 3aBHCitMOCTH OT YCJIOBHH H xa-

paKTepa 3arpy)KeHHH OH Be.LI.eT ce6H KaK ynpyroe, nJJaCTHl.JecKoe HJIH 

xpynKOe TeJIO. 4ame BCero 3TII TpH CBOHCTBa np05IBJI5IIOTC5I COBMeCTHO 

B pa3JIHl.JHbiX KOM6HHaU.HHX. TaK, npH Me.n.JJeHHOM 3arpy)KeHtHH HapH-

.ll.Y C ynpyrHMH .LI.ecpopMaU.HHMII npOHCXO.!lHT B5I3KO-nJlaCTHl.JeCKHe Jle-

cpOpMaUHH, KOTOpbie MOf)'T conpOBO)K.ll.aTbCH o6pa30BaHHeM BHyTpeH· 

HHX MHKporpell{HH H 3aKOHl.JHTbC5I xpynKHM pa3pyrneHHeM. D pH 

HMnyJlhCHbiX Harpy3Kax xapaKrepHbi ynpynie .necpopMaUriH H xpynKoe 

pa3pyweHHe. 

Tio.n. .LI.eHCTBHeM He60JlblllOH Harpy3KH Jle.ll. MO)KeT H3MeHHTb CBOIO 

q>opMy 6e3 pa3pyweHHH crpyKryphi H H3MeH.eHHH o6oeMa, KaK 6bi 

Tel!h. J13BeCTHO, HanpHMep, \ITO ropHbie Jle.ll.HHKH «TeKyT» C On pe,ne· 

JieHHOH CKOpOCTbiO H \ITO 3TO Tel.JeHHe HaOOMHHaeT B HeKOTOpOH cre-

neHH retieHHe peK. Tio3TOMY nJiacTHl!ecKHe .n.ecpopMaUHH Jih.ll.a HHor.na 

cpa'BHHBaiOT C Tel.JeHHeM Olle'Hb BH3KOH )KH,!l.KOCTH. 

06ll{a5I .LI.ecpopMaUHH OOJIHKpHCTaJIJIHI.J:eCKOfO Jlb,ll.a CKJi a.ll.biBaeTC! 

H3 .LI.ecpopMaUHH era KpHCTaJIJIOB H HX OTHOCHTeJibHbiX CMe lli,eH!Hi. 

Me.u.JJeHHaH .uecpopMaUHH Jib.ll.a conpoBO)K.ll.aercH ?poueccaMH p :>KeJJ!l: 

li,HH 06JIOMKOB KpHCTaJIJIOB H peKpHCTaJIJIH3aUHeH, npHBO.ll.Hlli,eH K li3 

MeHeHHIO cTpyKryphl Jib.ll.a. 

KpHcraJIJI Jib.ll.a MO)KHO npe.n.craBHTb KaK cosoKynHOCTb o~~IJ~ 
TOHKHX npOl!HblX Ii O.ll.HOBpeMeHHO rH6KHX nJlaCTHHOK, nepneHL{HKY t~ 
HbiX K ero OflTHl.!eCKOH OCH. 9TH 3JieMeHTapHbie nJiaCTHHKH TOJilli.~~e· 
OKOJIO 0 06 .M.M COOTBeTCTBYIOT .CJIOHM HaH60Jiee r ycTOfO pacnOJI !JO 

HHSl aTO~OB H MOfyT cpaBHHTeJJbHO JiefKO C.li.BHraTbCH OTHOCHTe::Xo· 

.n.pyr .ll.pyra CKOJib)KeHHe 3JieMeHrapHbiX nJJaCTHHOK MO>KeT np~H 6a· 
,ZlHTb npH6;H3HTeJibHO O.ll.HHaKOBO JiefKO B JII060M HanpasJieH H

3
BJ!e· 

3HCHOH nJJOCKOCTH H Ha JII06yiO BeJIHllliHy, BllJIOTb .ll.O noJIHO~~He cUJI, 

l!eHHSl qacrei% KpHcTaJIJia. B rex cJiytiaHX, K.or.na HanpasJI n oHcxo· 

Bbl3blBaJOI.I.{HX C.ll.BHf, He COBlla.LI.aeT C 6a3HCHOH llJIO CKO~~~; HO~HTeJ!l> ' 
Jl.RT O.ll.HOBpeMeHHO H3rH6 3JieMeHTapHbiX nJJaCTH~O: :OtiKe nJiaBJieHilfi, 

Hble C.ll,BHfH. J1 TOJlbKO npH TeMneparype, 6JIH3KOH 
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P HC. 3. 0CHOBHble HanpaBJteHHfl CJJ;BHf310UlHX YOH~Hfl OTHOCHTeJtbHO 0331!C· 

aoR nnocKOCTH xpHcranna. 
· 5n - 6a3HCH8!1 nnOCKOCTb; 3n - 3RCMCIIT8pRb1C nnac• 

0- omu••ccKa!l oc& KPHCTan.~a'c· 1- uanpaoneune n nocKOCTII ClJ,BHra coonajJ,aeT c Bn; 
THHKH; p- Cli,Bilf8101J<CC ycH II • HRII!I napannenbHO Q· 3 - H8Dp88RCIIHC CIJ,Bilf810IJ<Cf0 
2 

- u;~~ ;:~e ~:~n~:;:~;~~~': 6~ ACiiCTByeT o nnocK~CTII, nepneHIJ,IIKyn!lpHoll 5n 

nJJOCKOCTblO KpHCTaJIJia, npOHCXO.ll.HT TOJlbKO TpaHCJIHUHH OJiaCTHHO'K H 

.n:ecpopMaU.IUI HBJJHerc~ nJiacrnqecKorl. Ecnn c~snraiOmee ycHJIHe na-

paJJJieJibHO OnTH'leCKOH OCII KpHCTaJIJia (CJI)'l.!aH 2), TO 3JieMeHTapHbie 

OJI3CT11HKII KpiiCTaJJJia ll3r116ai0TC5I ynpyro, np11 3TOM HMeiOT MeCTO 

He60JibUJHe OTHOCMTeJibHble C.ll.BIIfU nJiaCTIIHOK no 6a3HCHblM llJIOCKO-

CTHM 3a C'leT HX HCKpHBJieHMH. TIOCJie TOfO KaK HanpH>KeHHH B 3Jie-

MeHTapHb! X nJiaCTHHKaX .ll.OCTilfHYT HeKOTOpOrO npe,neJia, llJiaCTHHKII 

JIOMaiOTCH . .II.ecpopMaU,HH npll TaKOM HanpasJieHIIII CABHfaiOI.l.(ero ycH-

JIHH HBJIHeTCH ynpyro-nJJaCTI!'leCKOH n npll B03paCT3HUH HanpH>KeHIIH 

cMeHHeTcH pa3pyrneHHeM. B cnyt.Jae 3, I<Or.ll.a HanpasneHHe c.n.sHraiO-

mero )'CHJIHH nepneH'.li.HKYJJHpHO OllTHl.!eCKOft OCII KpHCTaJIJia II .ll,eHCT· 

Byer B llJIOCKOCTH, nepneH.ZI.HKYJIHpHOli K 6a311CHOll, 3JieMeHT8p Hble 

llJ18CTHBKll .li.Oll)IICKaiOT TO.'lbKO ynpyry10 !l,ecpOpMaU,IIIO. Tip•H yseJIUtie· 

HHH HanpH>t<eHnH B03MO>KeH H3rH6 nJiaCTIIHOK 3a ctteT norepH ycroi\-

4HBOCTII H HeKOTOpbiX CL{BHfOB B HanpasJJeHil.HX, He COBOa.ll.aiOI.l.(HX C 

HanpasJICHIIeM C.li.BHraiOrn.ero ycnmu1. .UaJibHei'•rnee yseJIItlleHne Ha· 

npfDt\eii iiH npnse.n:er K pa3pyrneHHIO KpHcraJI.Fi a. 

B rex cny4aHx, KOr!l.a ycHJIHe C!l.Bilra He cosna!l,aet TOllHO HH c 

O.li.HHM ll3 )'Ka3aHHb! X Tpex HanpaBJieHI!ll, npOIICXOAHT K8K ynpyrHe, 

TaK H nJiacmttecKne .n:ecpopMaUIHl. B MOMCHT npnJIO>KeHnft ycHJilUl 

ynpyraH .n:e<t>opMaUilH KpiiCTaJIJia pacnpOCTp8HstCTCft CO CKOpOCTbiO 

aKyCTH4eCKHX BOJIH. 3JieMeHTap!lble nJiaCTIIHKII npn 3TOM eme K&K 6W 
>KeCTKO COe.ll.liHCIIbl .ll.pyr C .n:pyroM, ll3fl16 nJiaCTHHOK 3atpyJI.HeH, H 
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o 6tUafl )lcQ:>o pM aU.IIH M aJJa . B o 3HHI<a io w.u e n pn 3 r o M BH 

npsn KeHIIH Cll.B iira Bbl 3bJBa lOT COOTBCTCTBY lOW.I!C OTH OCH r e~Tpe HHa e li 

>KeH IHI 3JICMeHTa p HblX ll.'laCTI!HOI<, xapai<TepHbl e ll.JJ5I biibt e C({o a. 
1l.C¢ 0 p M a Ull ll. TI JJ a CTHtt ec~ b : 

C KOJib)t\eHII€ OJJaCTIIHOI< 11 IIX 113 rJI6 B CBOIO O~ l e p e 11 

n e p e p acnpcneJJeHHe sHyTpeHHIIX Han p51.>l<emrH:, l.!ro npn a~b 8
h13brea10 

HCH IilO CKOp OCTJI OJ! a CTIIl.!eCKOfl A e¢op M a UIIII. B 3a B liCJI't!tl!T I< ii 3Me~ 
u u IV 0CTH 0 

npasJJeHIHI .UCIICTBH51 )'CIIJJHII H BeJJIIlJHHbl Zl.C•QJOp MaiJ.HTI K 1' Ha. 

CKOpOCTb nJJaCTIIlJeCKOii .zte¢op Mai.J,HII MO.>l<eT y MeHblll a TbC5I PliCl'aJ!JJa 

c SI n ocro51 HHOti HJJII yseJJ II 4B BaTbC51 . E cJJJr s pe3yJJ h r are ' ocraaaTb. 
u II3rn6a 

CKOJlb)f{eHIIH n JJaCTIIHOK Ha np51>l<eHII51 CZl.Bllra Ha I<OHTaKrax n II 
· JJacrHH 

)' !\1CHbllla lOTCSI, TO y M eHblllaeTC51 H CKOpOCTb TI JJ aC TJI~Ie CKOl" ! .JJ.ecj 0!{ 

u.nH Kp iiCTaJJJi a . E cJi n .>l<e II3rn6 n n o sopoTbi nJiaCTHHOK y seJiu · t~ Jt~ ~M a. 
HanpSI)l{eHIISI C,!I.BHra Me.>l<.!I.Y TIJiaCTIIHKaMH, 1'0 CI<OpOCTb n Jia CTJiti ecato~ 
.11.e¢opMaU.Hli y s eJIHGIIBaeTC51. · Ko11 

TioJIHKp HCTaJJJIH4 eCKilli Jie)l, B KOTOp OM Ha n paBJieHHSI OllTHttec. 
u 

6 
K!ix 

oceH ~ JiblllHH CT sa KP} iCTa JIJIOB cos n a.naiO~, xapaKrepH3yerc51 3Ha
411

• 

TeJibHOli aHH30TpOnHeH MeXaHII4 CCKHX CBOHCTB. B eJIHl.!HHa .n.ecjJop Ma· 

UIIH Ta KOr O Jlh.zta, TaK >l<e KaK II .Ue QJOp Mai.J,H51 OT.JJ.eJibHblX Kp!iCTaJIJIOB 
u u , 

B 3HatiHTeJibHOH CTen eHH 3aBIICIIT OT Ha npasJieHHSI .JJ.eHCTBH51 n pHJJO· 

/KeHHbiX CHJI OTHOCHTeJibHO Hanpa BJieHHSI OCeH 60JiblllHHCTBa I<pi1CTaJI· 

JIOB. H o , Y4HTbiBaSI B03MO)l{HQCTb OTHOCHTeJibHbiX CKOJib.>l<eHHH K•pH· 

CTaJIJIOB, a TaK)l{e TOT QJ a KT, 4 TO 8 .zteQJOp MHp OB a HHOM M aCCHBe Jlb!Ia 

HanpsnKeHne n04Tii sce r.11.a Heo.nHop o .II.HO H, CJie .II.oBaTeJihHO, HanpH· 

)l{eHIHI C.li.BHr a .II.eHCTBYIOT B p a3JIH4HbiX HanpaBJi eH HHX OTHOCHTCJibHO 

OCeH KpHCTaJIJIOB, aHH30TpOTIHSI npOSIBJISieTCSI B He CKOJibi<O MeHbllleH 

CTeneHH, l.J.CM y MOHOKpHCTa JIJia Jlb.zta. E CJIH :>Ke Jie.ll. COCTOHT 113 6ec· 

ll0p51.li.04HO OpHeHTHpOB2 HHbi X Kp iiCTa JIJIOB, TO e ra M O)l{HO p aCCMaTpH· 

saTb KaK H30Tponnoe TeJio . 

.lle¢opMaUHH TIOJIHKpHCTaJIJI Hl.J.eCKOfO Jl h .ll.a npOHCXO.li.HT B OCHOB: 

HOM 3a Cl.J.eT Tpex ¢aKTOpOB - y npy rHX H OJia CTHlJeCKHX .necpop MaUHH 

KpHCTaJIJIOB, n epeMe m eHHH KpHCTaJIJIOB OTHOCHTeJibHO ,np y r .II.p yra H 
Ka3bt· 

paapyllleHHH KpHcraJIJIOB. B ee 3TH ¢ a Kropbi r ecHO c sSiaaHbi n ° 
0 

B810T B3aHMHOe BJIHHHHe .n.py r Ha ,npy ra . 0 .II.H0BpeMeHH0 C HHMH ~T 
Jlb.UY H.UYT npou,eCCbi peKp HCT2JIJIH3ai.J,HH, KOTOpbi e TaKme o ~ a 3 b~~~ · bl e 
BJIHSIHHe Ha xapaKTep .n.e¢opMa U.HH. KpHc Ta JIJibi , y KOTOpbiX · a

3 
npo· 

llJIOCKOCTH 6JIH3 KH K HanpasJJeHHIO yCHJIHH C.li.BHr a H TI03TOM)' B acryt 
uecce .II.e¢opMHposaHH51 Hcnhi TbiBaiOr M eHhrnee HanpSimeHHe, ~ Kpli· 

a a ctJ.eT MeHee Bhiro.nHo opHeHTHposaHHhi X 6oJJee HanpSi me H ~ ~ rcfl, If 

cTaJIJIOB. HeKOTOpbie nepeHanpSI.tKeHHbie Klp HcTa JIJJbi p a 3PYill o6p a3o· 

TIOH8JIHIOTCSI 06JIOMKH KpHCTaJIJIOB, CB060.LI.Hbl e B n a ti a Jie HX X !-laopfl· 
88HHSI OT HanpSiiKeBHH, KOTOpbi e TaK>Ke paCT)'T 3a C4 eT cTa p~ J ifl H .'le· 

:>KeHHbiX KpHCTaJIJIOB H 38TeM caMH HCTib! TbiBalOT H a npSI)J <~ opoJICXO· 

cpopMHpyiOTCSI. TaKHM o6paaoM, 3 a C4 eT p e KpH c T a JJJI H 33 ~
1
~H Si ercfl rot 

.llHT CBOeo6pa3HOe « 3aJie4HB8HHe» TpelUHH. 3THM H 
06

'b I X np e.lleJJOB 

cpaKT, 'ITO 8 pSI.lle CJiyLtae8 Jie.zt « TeLteT» H He HMe eT BH.li.HMb II' 

lle4JOpMHp083HHSI . MaccHBY noJJ 
B MOMeHT npHJIO:>KeHHH Harpy3KH K o6paauy HJIH 
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ecpopMaUHSI, o6ycJJOB-
JJb)18 n p oHcxoAHT y n p y raR A HCTaJIJIOB . B p e · 

K pn c raJIJlllli eC t <l ~l:~ eJJ bli O y npy rHMH ,necpopM aUH~:a:EHKa JO T HanpHme-

JieliHafl IICI<Jll? n ep BHLIHOH y npy r o H ,necpopMaUH . y HHM H, KOTOp bl e 

3YJ!bTaTe :noll HCT8JIJIOB H Ha J<OHT3KT3X Me)K,!l HX OTHOCHTeJJhHbl e 

Hllfl t a s Ha~~ ~~~~: c ru Liec Kn e ne cp o pMaUH 3 pH y K w peMH c ;:JJ:po:~TaJIJJOB. B Ha4 aJib-
Bbt3b cJJyt.Jafi X pa HH B HeKO-

C.!lB .. llfll H B 
11 =~~ ~ ~ ~~~ ~ 60Jibill lle KOIIUeHTp aUHH H · ~~~=~:e:e CllB11 f H H 

Hb l li i ~O;~ e 4HKT 3X Kp11CT3JJ JIOB, 3 8TeM n p O H C~ ~~ ; ~B~~llaeMbJe o 6pa30B a · 

T 0~ ~~1K eH H5I n o rpaHHU3M KpHCT3JJJIOB, w eHHeM KpHCT3JlJJOB, t.JTO ae-

~~~ e ~1 MtJ1<pOrp elllHH II l.J 3C THl.JHb~H~~~p~ a npmK e HHH H qaCTHt.JHOMY HX 

)leT K n ep 0p acnpeneJJeHH!O aHy r eKo Mn oHoaKa y acTHU JJblla, Korop a SI 

Bbtp aBHIIB3HHIO. TipOHCXOJl.HT n e p arpy3Ke H y aeJJoH4'HBaeT >KeCTKOCTb 

YJIY4 WaeT conpoTMBJleHHe JJbA3 H CKOp OCTH ef'O ,necpo p MHpOB3H•HSI . 

Jlb)l3, 4TO Bbl3bl BaeT yMeHbllloel.HHe t.JHeHHeM B n pouecce llecpopMaUHH 

H apHJlY c y l<a3aHHbtM ) n p o eLtra pHbl MH n JJ a'CTHH KaMH 
3ew Me)f{AY 3Jle t~ t • 

npOHCXOAHT Hapy w eHHe CB5l a T3K)Ke p a3•p y w eHHe Kp HCT3 Jl-
K,!ly Kp HCT3JIJ13MH, JJ H-

Kp11CT3JlJl0B II Me) u COOTBeTIC"I'BeHHO K y a e 
·cna6neHH!O JJbJla " u 

nos, npHBOllfllllee I< p a c M'H oa·a JIHH. TaK H~ t o 6p a'30M, .n o.u B03JleH· 
~ t e HHIO ·CKOpOCT.H er a )lecp o p p C KO~ · t Jlb )le OAoHOBpeMeHHO 

n o rmKpHcTaJIJIHt.Je •· 
c raHe t~ t Ha•rpy 3KH 'B • bt X npouecca: c OJlHOH crop o Hhi , Ha-
npoHcxoJlHT AB8 npOTHBOllOt O>KH ' a C )l.py rOH - BOCCT3HOBJleHHe 

p y w eHHe csSI3eH H pa~Jia JieHHeiecpopMaUHH H p a3p y llleHH5l o npe)l.e-

caH3eH 11 y npot.IHe"HHe. apaKr ep eccoa If! eo6JJ a.naeT. 

JIHeTCH r eM, KaKOH ~3 0 p3~;Hxp~~~~5l BO Jl~ll Y B03HHK3 lOT r pelUHHbl , KO· 
B n pou ecce ne'¥ n e enax O)lHoro Kp ncTaJIJJ a HJJH 

ropbt e Mory r p ac n pocrpa~~:~~~ \1 8
K Jc:aJIJiaM. Tp elUHHbi q a m e scero 

n ~~:~:: ~~ c::;In ~ ~Jl = =~K 6 a 3HCHOH pnJJOCKOCTll HJIH nepneHJl,HKYJI5lpHO :j;i TipH TCKYl.!CCTYI JJbAa no,n )13BJleHHeM BHy TpeHHHe rpelUHHbl «npH-

c n ~ca 6 JI HB 3 10 T» aHH30TponHy!O ~pH cra JIJJHq ecKy iO crpy KTYPY JJb.zta K 

n JlacTnt.IecKHM .necpo p r.~a u HHM . T aKHe r p elllHHbi Mo r y r nMeTh MaJJble 

p asMepbi 11 a .npouecce .necjJop MHpoaaHHH )la>Ke t.J3CTH4HO HC4e3aT\ 3a 

ClleT cy 6 JJHM3Ullll II p eKp11CT3JIJIH33 UHH. B TeX CJJyt.J aHX, KOr)l.a BO Jl .LlY 

B03HHK310T p aCT5l rliB810 lllHe HoanpSI>KeHH51, B03HHK3lOT 6JJaronpHSITHble 

ycJJOBIIH AJIH p aCTa r p elUHH, npMBO)l.SilllHX K p a3p y weHHIO Jlb)l.3 . 

D on ,nellcrsneM ,nnHaMJtt.JecKHX Harpy3oK rpemHHbl s o JihJl.Y ao3-

HHKa!OT n pH n pOXQ)KACHHll y npyroi1 BOJIHbl Har p y3KH H BOJIH pa3· 

rpy sKtt. Omt npnypo4 eHbi K 30H aM , r)le npn npoXO)K,neHmt 3THX BOJill 

B03HllK810T M aKCII M3JlbHbl C pa CT51I'IIB310UlHC Han pH)KeHHH. 

YOPYfHE CBOACTBA JlbA A 

O pu n 3MeHeHnn aeJIII li i!Hbi Harpy3Kll, .nei'tcrayJOmeil Ha ne.n. 803· 

HHKaJoT TP II pa3JJHttllbi X pon.a .necpopM aunn: 1) ynpyro-o6paTHM8R 

«\1fHOBeHH3H» Aetp0pM3UilH, p acnpocrp a HHKJUl3SICH CO CKOpOCTbiO 3BY· 

KOBLI X KOJie6aJllt l l ; 2) Me,nJieHHO o 6 paTHM3SI ,ne<}>opMaUHH ynpyroro 
llOCJtell.ei'tCTBUH, I<OTOp y iO llll0f.Ll3 1133b! BalOT 3JI3 CTH4eCKOA; 3) Heo6pa• 
Tint aH .necpop :-.t aUlnt n o.n3y4eCTH . Bee TPM po,aa AetPoPMBUHH B3 1HMO· 



CBSJ33Hbl, Ii Re T lleTKI!X rpamn.r. Me>K,ny HIIMII o c o 6 

mtrb o 6pa rnMy iO .necpopMaUHIO nocJieJI.eikrs'u 51 ;.r·Ho TPYJJ:Ho Bbr.Q 

o6p a THMOH .necpo p Mau~a n ocJie.neftCTBIIH H a tinH ~erc n a : e~ : h H a SJ c r a .n.H~ 
3a ~trH O B e HH o i% ynp yroH .necpo p Mall,Hei% H socnpHHHM a e c p e.zr.cr seliHo 

ynpy rast .ZI.ecpopMa ll,HSl . D ocJie.zr.yiOill.aSl )Ke ee CTa,nHSl Sl ~~ ~ e ~ 6 btqH · o I<al( 

,ne cpOpM all,liii IIOJI3YlleCTII. IiHTeHCiiBHOCTb HapacraHHH CSJ llaCTbro 

n o cJie,nei1cr s Hst HMeer HaH60Jiblllee sHat.I eHne 8 Ha t.I aJI .zr.ecpopMau.Hu 
bHhiH Mo 

IIOCJi e H3MeHeHHSl Hair p y3KH, II03TOMy npH CTaTJllieOKHX MeHr 

CJie,nosaHHH Bbr,neJIUTb t.Iacro ynpy ry10 q a~T b .n e cpop~ a ~:~; o.n. a x lic-

sarpy .n.HHTeJi bHO. 3 TO H SlB.Ti f!eTCSl OCHOBHOH npiil.!IIHofi SHa BeChMa 

paCXO>K,neHUSl npHB{))J.HMbiX p a3JIIillHbiMII IICCJieJI.OBa TeJi flMI!
4

liTeJibHOro 
v I<OJIH4ecr 

BeHHbiX 3H•al.!eHHH n ap aMeTpOB, x a p aKTepii3YIOili.IIX y npvrue • • 
Jlb.ZJ.a . J CBOHCl'Ba 

Ynpy rue cso ik rs a Mar ep uaJia n piiHHTO xa·paKrepnsoaarb BeJJu. 

llHHaMH M ~ ,n y Jifl y npy r ocrn £ , MOJI.YJist CJI.BIIra G H I<oscp cprnr,HeHr a 

nonepetiHOH JI.ecpopMa UHII ( Ko3 cpcpu u.HeHra D yaccoHa) fl. . 

• MoJI.y Jib ynpyrocrH xap aKrep H3yer conp<>TIIBJIHeMOCTb JihJI.a y npy-

roH JI.ecpopMaUHH npH C>KaTHII liJIH p aCTSl){<eHHII H o n peJI.eJi f!eTC5! 113 
Bblpa)KeHIISl 

(J 

B = -
E' 

(II, I) 

f )J.e 0' - BeJIHlJ rtHa HOpM aJi bHOr O Hanpfl)KeHHSl ; e - OTHOCHTeJJbHOe 

C)KaTHe HJIH paCTSl)KeHlie. 

T aKHM o6paaoM , MOJI.YJib y npy r ocr H E stBJister c f! K03cpQJHUHeHTOM 

nponOpUHOHaJlbHOCTH, CB51 3biBaiOIUHM HOp MaJibHOe HanpSJ){<eHHe H OT· 

HOCHTeJlbHOe C)KaTHe (HJI H p aCTSJ)KeHHe) , IiCXOJI.Sl Ii3 npe,lln OJJO)!<eHHH 

0 H3.ilHllHH JIHHej:mofr CBfl3H Me)I(Jl.Y rJl.ecpopMaUHeH H HanpSJ)Ke'H!-reM. 

.Unst onpe.n.eJieHHSJ MO.llYJISJ y npyrocTii Jib)l.a npHMeHHJOTCH .n.sa 

MeTO.ZJ.a: JI.HHaMHlleCKHH H CTaTH'IleCKUH . .[I.HHaMH4·eCKH H MeTO,ll OCHOBaH 

Ha Bb14HCJleHHH MOJI.YJIH n o CKOpOCHI pacnpOCTpa HeHHH BO Jlb.li.Y y npy· 

rHx KOJie6aH•HH. C y iUHOCTb cr a TH4eCKo r o Mero.ua aaKJIJ04aer cH s 113• 

MepeHHH BeJIHqHHbl JI.ecpo pMaUHH •npn HCOb!TaHHH o6pa3UOB Jl b,ll.a Ha 

C)K3THe, paCTSi)KeHHe HJIH H3rH6. 

Tiepsble onbiThi no o npe.n.eJieHHIO MO.llYJIH y npy r ocru JJb.ll.a npH 

c raruqecKHX HarpyaKax 6hiJIH npoaeJI.eHbi lOHrOM H 13es aHOM em ~~~ 
HatJa.1e npolliJioro croneniH. Tioa)Ke raKHe o nbiTbi nposo,llHJIHCb Myna 

roqHCJieHHbiMH HCCJie)l.OBaTeJISJMH. flOJI)'4aeMbie 3Ha"4eHH51 MO.ll. Of 

ynpyrOCTH Jlb.ll3 B3pbHpOB3JIH B BeCbMa UlHpOKHX np e,lle JJ a~ ~.ny· 
5000 ,l.O 100 000 KZ/ CM2. noJirHe rO,l.bl TaKOH pa36pOC 3HaqeHlHI ~~ra\1 
JIH ynpyrOCTH Bbl3blB3JI Y.l.HBJieHHe H IIO.!l.qac He,llOBepHe K p e 3 Y JI :;as~O 
HCCJie,llOB3HHH pa3JIHllHblX aBTOpOB. JlHWb cp aBHHTeJibHO H 

yJI.aJIOCb BbiHCHHTb npHllHHY 3THX a apuaunfL rocTif 
DOJibWOH pa36poc B peayJibTaTaX H3MepeHHH MO.llYJIH ynp:SaJHtlt 

llbll.a o6oHCHHeTCH reM, qro npH cr a TH4eCKOM Met o,lle n cc JJ ~ ~ y 3 J< H, a 

~pMaUHH Jlb,ll3 381MepHIOT<:H He B MOMeHT npHJJO)I{ e H~H :;J< o6blqff0 

cnycTH HeKOTOpbiH llpOMeJKyTOK BpeMeHU. 3TOT npoMe)l{y 

24 

aMH O,ll.H3KO 3TOf0 JI.OCTaTOqHO JlJJHl 

He60Ji blllOH H H3M·ep.s:IeTCH c e Ky~ ! npyroi:f .ue¢opMaUH€H 1IIp OU30W· 

roro, 4TO Hap H.li.Y c « M rHose H~ ~ · ~ e/e ikrBHSJ. B HT·o r e noJJyqaeTCH, qTo 

Jia o lllYTHM3 S1" .n.e·cp opMa UHS1 ' ,n H cyMMapHOH .ne¢opMaUHH MOJlYJJ~ 
onpe.n.eJJS1eMblH n o aaMep eHHO o n OTHBJISJeMOCTb Jlb)J.a MfHOB€HHOH 

y n p y ro ~ TH ~ xa~a~~e pH ~Y~: JI~ e r~SJ Mepoi1 conporHBJISJeMOCTH JJb,lla 

ynpy roH o~e Jl. ~~~p~au . HH s a o npe.n.en eHHbi H rrpoMe}Kyr o K speMeHH. 

o6p a ~ ~ ~: 6oJJhWe Han pH)KeHHe, Bbi 3bi Ba eMoe Harp y3KOH, reM 6oJiee 

c m ecrs eHHYJO p oJJb cocrasJJHeT 3 JiacrHttecKa SJ c ocrasJistiOIUaH .necpop~ 
JauHH E cn H ynpyro-MrHo seHHYJO .n.e¢ opM aUHJO MO)KH O cttHTaTb n pH 

MO np ~ n o pU HO H aJih HOH aeJJHqHHe Hanp5I)KeHH51, TO 3 JI3 CTHttecKaH ~[ 
n JJaCTI!lieCKaSJ ,llecpopM aUHH y s eJIHtiHB310TCH C pOCTOM Ha iipH)KeHHK 

SHa411reJlhHO HHTeHCHBHee, npHMepHO npOIIOpUHOHaJibHO KBa,llparr 

seJIHliHHbi HanpH)KeHHH. l103TOMY BeJJH4HHa ,lle<f>OpM aUHH Jlb)la , sa Me-

p HeMaH qep es onpe.ueneHHbiH npoMe)KyTOK apeMeHH nocne npHJJO)Ke-

HHH HarpyaKH, c KameM q ep es 5-10 ceK, 6 y .lleT soapacraTh c y s emi-

4eHHeM HanpSJ)KeHHH He B JIHHeHHOH 33 BHCHMOCTH, a 6onee HHTeHCHB-

HO. BblllHCJJHeMhllf Ha OCHOB3HHH 3a MepOB ,lle<f>opM aUUH MO.llYJl b 

y npy.rocrH cooTseTcTseHHO .uonm:eH y MeHhWaThCH c yseJIHlleHHe~t 

HanpH;.Kemn':f, liTO H n O,llTBep )K)l.eHO MHOfOliHCJieHHbi MH OIIbiTa MH. 

13onee cTa6HJihHbi e 3Ha4eHH SJ MO.llYJISJ y npy rocrH Jlb.ll.a n oJiy lla JOr 

npH .UHHa•MH4eCKHX Me'Jio.uax wcnbiTaHHH. CKo,poCTb p a·cn pocTip a'HeHHH 

BO Jlb.ll.Y y npy r HX BOJIH n paKTHtteCKH He 3aBHCHT OT BeJIHIIHHbl Harpy3-

KH H on pe,UeJIHeTCSJ J!Hlllb nJIOTHOCTbJO Jlb.Ua, ero CTpy KTy pOH H TeM-

n eparyp oif. YcraHOBJieHo, liTO JIHHaMH"4eCKHH MO.llYJib y n pyrocTH Jib,lla 

yseJI IIl!HBaercH npH no HH>KeH•HH reMneparyphi. T aK, ecJIH np 11 -2° MO· 

JlYJib y n pynOCTH Jlh,ll.a OKOJIO 90·.103 KZ/CM 2, TO lllpH - 40° OH y seJJHIIH-

BaeTCH .UO 95 · 103 KZ/CM 2. C y mecTBeHHbie p a3JirPIHH MO,llyJieH ynpy -

r OCTH Ha 6Jl!O.Ua!OTCH y Jlb.UOB pa3JIH4HOH JIJIOTHOCTH, HanpHMep , n O' 

.uaHHb J ~ I Y. HaKaH, .llHHaMHlleCKHH MOJl.YJib y npy rocrH Jie.llHHKosoro 

Jlb,Ua flJIOTHOCTbJO p= 0,9 14 Z/ CM3 tCOCTa•BJIHeT 90·103 Kc/C,lt2 , npH 

flJIOTHOCTH Jlb,ll.a p= 0,90 OH yMeHbWaeTCH Jl.O 70· 103, a npii p=0,70, 
OH COCTaBJIHeT JIHWb 40 · 103 KZ/CM 2. 

Cne.uyeT no.ul!epKHYTb, liTO ,li.HHaMH"4eCKHH MO.llYJlh ynpyrocTir 

SlBJJHeTCSl Mep o fi CKOpOCTH pacnpOCTpaHeH•HH y npyrHX BOJIH H II03TOMf 

x ap aKrepHayeT JIHUJb TY l!aCTh o6parHMOii .ueq>opMauun Jib,lla, KOTO-

paH n pOI1CXOJlHT « MfHOBeHHO» B MOMeHT npHJIO)KeHHH Harpy3KH. 

T aKHM 06pa30M, MO.UYJib ynpyroCTH Jlb.Ua HBJIHeTCH B HeKOTOpoft 

CTen eHH HeonpeJI.eJJCHHOii seJIH4HHOH 11 s Kam:.uoM cJJylfae rpe6yerc>r 

~Ka 3 b JB aTb, KaKIIM cnoco6 oM OH onp e.ueneH n .UJIH KaKHX ueJJeff Tpe-

pyercH 3Hal!emte MO.li.YJJSJ. E cmi no.u y npy roi1 JI.eq>opMaUHeff Jlb.lla no..:t-

x~!~~eBa Tb JI HWb TY li3CTb 06paTHMOH .uecpOpMaUHH, KOTOpaH npOHC-

onp CO Cl<Op OCTb!O 3BYKOBblX BOJIH, TO MOJI.YJJb y npyrOCTH CJie,lVeT 

HHii e ~ JI H T b JIHWb Ha OCHOBaHHH Jl.HHaMHtleCKHX MeTOJI.OB HOCJie..lOBa-

ynp) r o 
3

TOM CJiy 4ae Hall60JJee .llOCTOBepHoli BeJIHlJHHOH MO..lVJIR' 

3 To w 8 ~r JJ ~tt~om~Kpu c T a JIJIHl!ec Ko ro Jib.Ua 6 y ..ler £~ 1 ru=90 000 K2(cM2. 
C:Kopocr .. HO I! 11 peKOMeH.uyeTCH ITOJib30BaTbCfl JlJIH Onpe.UeJieHIISt 

eu 38YKOBbl X II y .uapHbiX BOJLH BO .'lbJlY 11 JlJifl pacllel'OB Be.1ll· 

2S. 



llliHbl ynpyroii .nccpopMau;nH JihJI.a npu Jl.I I Ha M J P H ~ 
H3rpV301<. CKOM B03ll.e " 

- " llC1' Bl!J 
Dp11 .n.'lllTC.TibHOM .neHCTBJIH Ha rpyaoi< aa Ha'l!a.nbn 

1 

.nc¢op~13UilJO q a cTo ue.necoo6pa3Hee npnHu Ma Tb se.n 11 1 1 11 ~
1 0 Ynpy r y

10 
.J,ecpOpMaUIIII, B03H111{310Ul.YTO B Te 'lieBIIe n ep Bbi X CCJ<YHA : 06paTifMoj'

1 
;+;CHIHI Harpy3KII, 1{81< 60Jiee Oll.l)'TIIM)'IO seJI Ii'·IIIHy . ll.JIH ~ C Jie llPHJJ o. 

HbiX paC 1JeTOB BeJIH\lllHbl T3KOfl ;:r.ecpOpM a UII II n p n C>KaTJlJJ Pll6Jill>l<eJ.i. 

HUll llJIJI 113rll6e BeJIJI'liiiHY ?.IO.U)'JI .fl y npyrOCTII Jlb,Ua MO>I ' H ' PaCT5l>!<e. 

pasHoii E r T ~ 40 000 Kc/ cM2
• )l.nR 6o.nee TO,llHhiX pa ~t ll eT~ s 

0 
n pnHnMaTb 

)41ITb1BaTb 33BilCifMOCTb MO.UYJI.fl 06p aTIIMOii .necpo p Ma t~ llllll e oGxoll.HM o 
Hbl nanpR>KeHnfr II BpeMeHH HX ,UeJkTBII.fl, T. e BBO,ll ii Tb llOHOT BeJJHliH-

. HTne nep 
MeHHOrO MO.ll)'Jl.fl ynpy rOCTII, K3J< 3TO C,UeJi aHO B MeXaHIIJ<e Me e-

rpyHTOB (B.f!JIOB 11 .np., 1966) . B 3TOM c .ny q ae Mo.n.y.nb n PaJihrx 

6y.neT xapaKrepn3oBaTb se.nwnm y o6paruMOI"r .ne¢opM au 11 11 YB p
3

y rocn1 
" aBHC!i-

MOCTII OT speMeHH )l.ell£CTBII.fl( Harpy3IUI II ero 3H3 1l eHn e 6 y,neT HaMe-

H.f!TbC.fl B npe,neJiaX OT MrH .IUIH8Ml!tieCI<OrO MO.llYJISl) .UO E cT COOTBeT-

CTBYJOlll.ero cJiytiaJO .nmneJibHOro )l.eHCTBH.fl Harpy3T<Il . 

.Mo)l.yJib c.nsnra xapaKrepH3yeT conporiiBJI5! eMocrb Jih,na y npy roH: 

.necpopMaUJHf c .n.sura H paseH 

'[ 

0=-
y 

, (II ,2) 

r..1,e 't- Hanp5!>1{eHHe c.nsHra; y - )TJIOBa5! .ne¢opMaUH5!. 

Mo.J,)'Jih ynpyroro c.nsnra, TaK >Ke KaK II Mo.ny .nh y npy rocnr, MO-

>KeT xapaKTepH30B3Tb IIJIH TOJibKO «MfHOBeHHYJO» y rJIOBYJO .necpopMa· 

UHJO, llJIIi o6paruMyJO 4aCTb Ae¢opMauHa C)l.BHra 3a onpe.nene~Hhi~I 

npoMe>KyTOK speMeHIL CoorseTCTBeHHO .UJI5! paclleTos y npyro11 .ne-

qwpMauuu npa ,UIIH8MH4eCKOM B03)l.eikTBHH Harpy30K MO)I<HQ " rrpH· 

HHMaTb GMI'H~ (30-34) - ~ 10 3 Kc/ cM2, a .UJI.fl pa•cltJeTOiB o6parHM'OH .ne-

<f>opMaUHH CABHra npH .UJIHTeJibHO.i\1 )l.eHCTBHH HarpyaoK 

GeT~ 15- 103 K2/CM2
. !:I 

Ko3o¢¢HUHeHT ynpyroJ1 nonepel!HOH .ne¢opMaUHH, H83bisaeMbl 

l.l8CTO K0.3<f>¢HUHeHTOM flyaCCOHa, npe,UCT3BJIHeT C060H OTHOUieHH: 

nonepetiHOH ,nemopMaUHH o6pa3Ua Jlb,Ua (OTHOCHTeJibHOfO H3MeHeHOMH 
't' v H Q,li,HOCTOP -

nonepeliHblX pa3Mepos) K npO.UOJibHOH .n.ecpopMaUHH np HeHHH 

HeM C>KaTHH HJill paCT5!>KeHHli H B03MO>KHOCTH CB060,UHOfO H;¢~uHeH'f 
pa3Mepos o6pa3ua s nonepetiHbiX HanpasneHH5!X. 9ror K0.3 ID 

CB.fi38H C MO.UyJieM ynpyrOCTli H MO)l.yJieM C,UBHf3 33B11CHMOCTb 

E 
f.A.=--1. 
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(II ,3) 

aH»bl)l 
.. mopMaUlHI no .n. " J-1 

3Ha'ieHH.fl K0.3<f><f>HuHeHTa nonepe"4HOH Ae't' • 
0 26 ~0.49 (Ben ~ 

p83JIH'IHbiX HCCne.llOBaTeJieH, H8XO.UHTC.fl B npe,neJiaX ~pMl-!IIMaTb J{JI. 

6epr, 1940). 6. A. CaseJibeB ( 1953) peKoMeH.z~yer ecpopMaunu P
88 

pacqeTOB 3Ha'ieHHe K03$<f>HuHeHTa nonepetiHOli A 

HhiM 0,36. 

26 

~ 

nOJJ3Y'IECTb Jlb.IJ.A 

TioJJay•ICCTbJO JJ bJla npHHHTO Ha3bi B3Tb Me}"lJie iiHO H HenpepbiBHO 

p aCTYWYIO BO BpCMeHH ,necpopM 3UHIO M3TepHaJi a no,n JlCHCTBHCM 

sHeWHIIX y cnnufl 11 s HyrpcHH Hx HanpH)KCHHH. Tipouecc noJJ3y qecrH 

CBfl331-1 C Herrpepbl BI-IbiM H3MeHCH HeM cpOp Mbl TCJi a 6 e3 H3MeHCHH.fl ero 

-t, so 

"> qJ 
~ 
~ 

'::::~ 
<;; 02 
:t I 

~ 

~ :::; 
~ 0.1 
:t I 

~ 
~ = 1,0 

0 200 l.fOO 600 0 200 MO 600 
BpeMN, 'lac 

1000 2000 JOOO ¥000 sooo 
Bpe11111, voc 

Puc. 4. KpHBbte nomy'lecru noJJHKpucraJJJJHlJecKoro JJb_na npu 'IHCTo:o.t c;~.sn­
re (1: - Kacare,1bHOe oHa'!lpmKeuue, KZ/ c,w2) 

~~~e~a II B03HIIK3eT TOJibKO rrpl! H3JIIl41111 HanpH>KeHitll C.!lBHra T81C 

YnJlo 
pu pasHoM e pHo~J sceCTopoHHeM c>Karun npoHCXO.!lHT ' 

TlleHile MaTep n JIHWb 
tfCCTbJO II • llaJia. OJI3)"lleCTb Jlb,U3 liHOf.lla H83bi8810T Te • 

Tep K 118 ~/ 1 xapa~Tep11 3 )"IOT KaK nnaCTHI.JecKyJO Ae<J>opMauuro. Xa :_ 
PHc.l x nona)'l!eCTu no.nnKpucraJJJIJtllecKoro .ru.·.na noKa388 p Ha 

• 



II.e¢opMaU.IHI ITOJI3yqecnr HatJHHa 

~li Henocpe.!{Cl'Be'HHO BCJie,n 38 Ha , qa;~~~HITO C Jie ITPHJIO)!<eHlH I Harpya. 

T KOpOCTb ITOJI3ytJeCTH BO Bcex CJiytJaHx B Haq~J~~H .necpopM alJ.Iieft. 

o c~eneHH 3aMe,nJIHe-rcH, ITQCJie qero OHa Mom n epHo,n ·B K a~oi%. 
SIHHOU H.IJH HatJaTb CHOBa )IIBeJI•H'IfH'BaTbCH B 3aBWC~TM~~:B8 T b C H liOCTio. 

Jlb ~a TI Ter.mepaTypbl H BeJIIIlJJUibl .neHCTBYIOlll.liX n a npH>I OT ~ TP )'I KT YP h t 
PH MaJiblX HanpH)KeHHHX c,nsnra C Ta ,ZI. JI~ CTaH <emm . • 

3)"\ieCTH MO>I<eT npo,nQJI)K8TbCH Heonp e.zr.eJi eHHO y n OBHBWeHCH ITOJI -
( K OHelJHO ....,JIHTeJibHOe a p e 

, npn ITOCTOHHH>biX YCJJOBHHX ,necpopMn.poB a HJUI Te MSI 

H Hanp.R)KeHHHX H B npe.neJiax, r.ne MO>I<HO npeH e 6peq ~ n:ep aTy pe 

CTPYKTYPbi H opneHTHPOBKH KpHcTaJIJIOB Jih.li.a) c y s eJinq e HeHHeM 

'ITPH)Kemn"r cKopocTb ycTaHOBHBllleikH I ITOJI 3Y tiecT~ pa,c TeT H ~ ~~eM Ha-

BeHHO ITOHBJIHIO'I'CH BQ3MO)KHOCTH ,ZI.JIH 60Jiee 6hTCTpO;O H3 TBeTcT-
CTP"KTy pbl JI MeHeH11H 

J b,na, KOTOpoe MO)KeT OITOC06CTBOB8Tb H3MeHeHHIO •CKOpoc-

TH .li.e¢lopMiipOB8HHH." Il03TOMY npH ITOBbillleHHH HanpH)!{eHHH C,li.BHra 

CTa.li.HH YCTaHOBHBllleHCH IlOJI3ytieCTH CT8HOBHTCH OrpaHHtieHHOH BO 

BpeMeHH H n ep eXO.li.HT B CT8)l.HIO yCKOpHIOlll.eHCH ITOJI3ytJeCTH. 4 eM 

60JibWe H a npH)KeHHe, TeM KOpoqe yqaCTOK ycTaHOBHBIUeHCH IlOJI3y-

tleCTH H TeM 6biCTp.ee HacTynaeT YCKOpHIOII1.8HCH ITOJI3YtieCTb. 

IlpH 60JiblliHX Hanp.R)KeHHHX OTtJeTJIHBbiH ytJaCTOK ycTaHOBHBllleH-

CH TIOJI3yt~eCTH HCtle3aeT. B 3TOM CJiyqae BCJie)l. 3a ITJ18BHblM yMeHbiiie-

HHeM CKOpOCTU ITOJI3YtJeCTH B HatiaJihHbiH nepHOJl. JI.<Y HeKOTOpoi1 

MHHHM8JlbHOH CKOpOCTH H8lJHHaeTCH TIOCTeneHHOe yseJIHtieHHe CKO· 

pocn1 noJiayt~ecTH, nepexoJI.Hlll.ee a nporpeccHpyiOmee TetieHHe, Koro-

poe npHBO)l.UT K pa3p y llleHHIO Jlb)l.a, ITp HtieM OHO HaCTy n aeT TeM 

6blcTpee, t~eM 6oJibWe HanpH>~<eHHe. 

3aBHCHMOCTb CKOpOCTH YCT8HOBHBllleHCH llOJI3YI.!eCTH Jlb,ZI.a 'Yoo OT 

BeJIH4HHbl HanpH)KeHHH C,li.BHra 't Bbtpa:>KaeTCH ypaBHeHHeM 

' K -rn (II ,4) 
Yoo = l +J81' 

r)l.e e- TeMnepaTypa Jlb)l.a B °C, B3HTaH 6e3 3Ha'Ka MHHyc; K H n-
K03,n,nHli.HeHTbi 3aBHCHIUHe oT CTPYKTYPhi Jib.zr.a (Jl.JIH Jib.li.aa6

1 
ecnopH)· 

't''t' , l 6 2 2 K 1 6 4 I0-5 cM2nzpa Kcn'laC . 
p0'4HOH CTpyKTypbi n= • - • H = ' - . ' 1• 

TipH CJIO)KHOM Hanp.R:>KeHHOM COCTOHHHH na 38BHCHMOCTb Bb 

pamaeTcH ¢opMyJi aMH : 

Bx(y,z) = 
Ox(y,z)- Ocp 
_..;~c.---, 

2 

(II ,5) 

Ksn-1 
v • 't'xy(yz,zx) • 
rxy<uz ,zx> = 1 +I e I 

(II,6) 

anpH:>KeHHH, KOTOpaH no se: 
I"Jle S - HHTeHCHBHOCTb KaCaTeJibHbiX H HOfO HanpH:>KeHJUI. CJlBHfa , 

JIHIIHHe 6JIH3Ka K 3HatieHHIO MaKCHMaJib 

Ocp- cpeJluee aopMaJibHOe HanpH:>KeHHe. 7) 

O'cp = 
ax+au + az (II. 

3 

BeJm 41111 a .n.e<PopMaU.HH, HaKanJI-HBaiOlll.aHCH B TelleHHe Hatia.IJb-

Hor o nepHO]I.a ITOJJ3 YlleCTH, xapaKTepH3YIOlUefOCH yMeHbiiieHHeM CKO-

pocTH .n.e<lJopMaU.HH, pasHa 

(II,8) 

r .n.e B
1 
(t) - <PYHKU.HH, oTo6pa.>Ka10lll.aH aeJJHliHHY .zr.e<PopMaU.HH B 

Te'leHHe n epsoro nepHo.n.a nonsylleCTH npH 't-== 1 

(t) K ~ t ( 1 + ato ) (II 9) 81 :::::::: 1 + 1 e 1 • 1 +at ' ' 

r,!le t - speMH, a H t0 - 3MnHpHtieCKHe K03cp4>HU.HeHTbl (a~ 0,5; 

!0 =30+ 100 qacos) . 
.DpH ne peMeH HOH HarpysKe saKOHOM~pHoC TH 1ITOJJsyqecTH JJ b.U.a 

ycJJO.>KHHIOTCH. C ·KopocTb nonsylleCTH n~:~.n.a onpe.n.emieTCH He TOJibKO 

BeJJHliHHOH .n.eHCTBYIOlUHX HanpH.>KeHHH, HO 3aBHCHT TaK.>Ke OT « HCTO-

pHH sarpy)f(eHHH» ; BeJJHllHHbl npe.n.IIIeCTBYIOlUHX Harpy30K H BpeMe-

HH, .npoiiie]I.Uiero ITOCJ!e HX .npHJJO.>KeHHH H H3MeHeHHH. 

B pH.n.e pa6oT nonsyqecrh JJbAa paccMaTpHsanacb KaK BH3KOe 

TelleHHe H ]l.eJJ aJIHCb ITOIThlTKH xapaKTepH30B8Tb CKOpOCTb 3T0f0 Te-

tieiHHH .K03<\J<\JHU.HH'I'OM IBH3KOCTH. O.n.·HaKo. 3KcnepaMeHTaJJbHO onpe-

.n.enHeMwe 3HalleHHH K03<\J<\JHU.HeHTa BHSKOCTH sapbHpOB8JJH B TaKHX 

IIIHpOKHX npe.n.en ax (oT 1010 .n.o 1015 nya3), liTO He y.n.asanocb ycra-

HOBHTb K8KOH·JJH60 3a KOHOMepHOCTH H3MeHeHHH 3T0f0 K03cp<J>HU.HeH-

Ta. D OJJee CTpOrHe HCCJie]I.OBaHHH nOKa3aJJH, liTO OCHOBHOH npHtiHHOH 

TaKHX paCXO.>K]I.eHHH HBJIHeTCH TO, liTO K03<\J<\JHU.HeHT BH3KOCTH Jlb,ZI.a 

He flBJJHeTCH O'Ilpe.n.eJJeHHOH <\JH3Hl.leCKOH KOHCT8HTOH, a HMeeT YCJJOB-

Hb!H xapaKrep. 

Ko3<\J·<PHU.HeHT BH3KOCTH JJbAa o6billHO BbillHCJJHeTcH Ha ocHosa · 

HHH 3aMepOB CKOpOCTH Aflc}>OpMHpOBaHHH, K8K OTHOWeHHe Be.11HliHHbl 

HainpH.>KeHHH C]I.BH1ra 1K OKOpOCTH 'CABHra, HCXO.ll.fl H3 ·npeJI.nOJIO>KeHHH, 

liTO ne.n. y.n.osneTsopHer s a.KOHY HbiOTOHa AJJH BH3KOH )f(HJI.KOCTH, 

T. e. npe.n.noJiaraeTCH HaJJHl.IHe JIHHeHHOH 3aBHCHMOCTH Me>I<AY BeJIH-

liHHOH Ha·npH)f(eHHH H CKOpOCTbiO Ae<\JOpMaU.HH. <l>aKTHlleCKH :>Ke :na 

3aBHCHMOCTb- cpopMyJJbl (II, 6) H (II, 18) - HMeeT SI.BHO HeJJHHeHIHbiH 

XapaKrep, IT03TOMY K03<\J·<\JHU.HeHT B513KOCTH y Jlb]l.a .noTepH.Tl CBOH 

¢H3H4eCKHH CMbiCJJ H npespaTHJJCH B nepeMeHHYIO BeJJH4HHy, 33BH-

CHlUYIO OT MHOfHX ·<J> aKTOpOB. 

ECJJH CTa]I.HIO ycTaHOBHBWeHCH ITOJI3YlleCTH paCCMaTpHB8Tb yc-

JIOBHO, KaK BH3KOe TetteHHe, TO K03Q><J>HU.HeHT Bfl3KOCTH Jlb.ll.8 ,l.1SI 

3TOro CJJyllaH, HCnO.rlb3YH <\JopMy.TJy (IJ, 6), AOJJ .>KeH 6b1Tb paseH 

(II, 10) 

T. e. on aa sHCHT OT crpyKTYPhl JibJI.a, x apaKTepH3YIOW.eAcst B .ll.BHHOM 

cny'lae K09<\J<\JHU.HeHTaMH K H 11, ero TeMneparypbl H HHTeHCHBHOCTH 
KacaTe.'lbHbiX nanpn.>KeHnft. • 

• 
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) c raH o aaawe f1 c .H n OJJ3yl!ecnr IO..'laercn Jl.JliiTeJibHoCr 

COBe pwe HH O Heon peJI.eJle HHO u' I <0.9 cpcp mu~eHr BH3I<OCTH CTaH CTaAHll 

B513 K OCTl! ."l b:l.a MO>KHO pacc:a:e l ~~l:~HOH. TI0.9TOMy I<0.9cpcp~~::~~H 
Hy, Xa p a Kr epn3yiOil.(y iO OTHO W e~ne Be:l~~~~~ l b:<ai< )'CJTOBHYIO Be JJ ifi · II!~ 
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P uc. 5. PenaKcauHH HarrpH>KeHini 
B o6pa3uax Jib~a 6ecrropH~OqHofi 
crpyKTYPbi npH C>KaTmf rrpu Te~r-

rrepaType - 3°: 
/ - CJ=7 KZfC/11

2
, f 0 = 0,1 <tOe; 2 - (J = 

= 7 K2 /CIIl
1

• f 0 = 1,4 rtac; 3- a = 
= 7 KZ /CM

2
, f 0 = 8.0 <IOC {f 0 - n pO,AOJI· 

)I(HTeJibHOCT b no .nsy t~ ecr •• n o ,A Ha r py3-
KOA ,AO Ha'laJia peJiaKCa~ HH ) 

p aHII4HTb Hapacraune .uecpopMau.nH _ 

x p a HIIB ee BeJIJI4 IIHy uen 3MoeHHOJ"r, r~ ~~. 
p y r a51 4 aCTb 06I.I.I.e fi .uc¢op Mauiin HalJII-

Haer yMeHblll 8'Tb'C.H 3a C4eT COOTBer-

CTBeHHOr O Ha p acraH!ffl nJiaCTI!lJeCKOH .n.e-

cpopM a UIIH. C yMeHbllleHneM y np y roi1 4a-

CTH .n:.ecpopMaUHII )'MeHblllaeTCH 11 CHJia 

COITp OTHBJieHHH Jlb ,LJ,a. 

CI<o p ocr b p eJi a i<ca u HH Ha npmi<emri1 

38BHCHT OT CTp)'KT)'p bt H TeMn eparypbl 

JibJI,a, BeJIHl!HHbl Ha4aJibHoro Hanpn>Ke-

HIIH 11 npO.UOJI>KIITeJJbHOCTII .n:.ecpopM11p O-

B 3HI15I JibJI.a .n:.o Ha 4 aJia p eJiai<ca u.HH. C r1 -

Jia COITpOTHBJieHlHI Jlb,Ua npH ITOCTOHH'CT\Be ero JI,e<f>o p M 3U.11 11 y 6b!'Baer 

Te.M 6bi CTpee, lJe M MeHbllle B•p e.l\1eHH Me>K.U)' MOMeHTOM npi1JIO>KeHIHI 

Harpy3'KH H H848JTOM p eJI3!{lC8UHH, T. e. HaiiTpH>KeHI15I p eJiaKCHp)'IOT 

TeM 6biCTpee, l!e M MeHbllle BpeMe HI1 JTe.U JI,e<f>opM11pOB3J1'CH 38 C4eT TIOJI-

3YlJeCTH (pHC. 5) . 

I(PHTEPH H PA3 PYlliEHH.sl Jlb)l.A 

TipoqHQCTb JTb,li.8 o npeJI,eJI5IeTCH COBOK)'nHOCTbiO ·I<PI1Tep n eB pa3· 

pymeHHH B pa3J111lJHbiX YCJIOBHHX. ,llJIH OU.eHKH n p04HOCTH Hai16 0Jiee 

IJ3CTO npOH3BOJI.HT HCTiblT8H I1e o6p a 3U.OB Jlb.U.B Ha OJI.HOOCHOe C>K3 TI1e, 

cpe3 H H 3rH6. E o.r1ee noJTH OU.eHHbie .rraHHbi e n oJiyLJ eJibi n pH HCTiblr a-

HHHX Ha rpeXOCHOe C>KBTHe OJI,HaKO T3KHe HCTibiTBHHH n p0113BO,LI.fiT· 

csr pe.lKO 113 · 3a c"10>KHOCTH ~pH6 opos rpexocHoro C)I{BT11H. B emr~~b~ 
HanpH)f{eHHH, npH KOTOpbiX Jie.U pa3pylllaeTCH, H33 b!BaeTCH n pe.!l. 

HbiM conpOTHBJieHHeM HJIH npe;!.eJI OM n po4HOCTI1 Jlb,Ua. sa 

,llJJH HCITblTBHHH Ha C.IKBTHe 113 Jie.U5IHOr O TI OKpOB a HJII-1 M a ~~ H C.ltt 

o~ lb,LI.a Bbipe3aiOT o6pa3U.bi B BHJI,e K)'611KOB ~ rpaHbiO ~ · l e QcfJ ~; = I1pos a · 
H rrOJI.BepraiOT HX C)f{3THlO npH ITOCTOHHHOH C K OpO ~T ,D. np0 4 I.fOCTH 

HHSI H.1H npH flOCTOHHHOH CKOpOCTH Harpy )l{e HHH. ~e : :JI bT Jlb;J.a H 

Jib,la np·H C)f{BTHH 3 aBHCHT or crpyKryp bi H 
6
r eM; f 0 ~ ~eHru p o s J<H 

yc ~ 10BHH ero JI.eq>OpMHpOB8HH51 - p a3MepOB 0 p a ~p OC TH ,LI.ecjJ o p Mri· 

KpHCT3 JJ.10B OTHOCHTeJlbHO HanpaaJi e HHH C)I{8THH, CJ< 
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posa HHfl, KOTOpaH o6yc.nOBJIHBae1'CH CKOpOCTbiO . np H l i ~>Ke H H H H Hap a -

cTalHI5l uarpy3KH. ConpoTHBJJeHHe Jib;I.a ycw.r11110, JI.ewcrsy iOll.le My no 
uanpas.'leiiHIO OnHJlfeCI<HX OCeH Kp HCTa.n,'lOB, 06bl lfHO 60JibWe, 4eM 

con pOTHBJieiiHe Harpy3Ke, ~eHCTBYIOlll.eH nepneH,LI.HK)'JIHp HO I< Ha-

npasJJellliiO OflTHlfeCKHX OCeH. 

D ollloKeHI!e reMneparypbi cnoco6crayer yaeJJ H4eHHIO n p eJI.eJib-

110ro conporws.nernJH. 3aawcHMOCTb npot~HOCTH or ycJIOB IIH ..lecp o p:\111-

poaaHHH HMeer c.nO>KHbiH x apaKrep. D pH MaJJbl'< cKopocrH x Harpy-

>I<eHHfl pa3pyweHHe o6pa3u.a npOHCXO)lHT B OCHOBHOM 3 3 ClfeT flOHB-

JleHH51 H pocra aHyrpeHHHx rpelli.HH B npouecce n·J '13)'l.fecr H Ji b..la 

nO!l Jl arpy3J<OH, fl0.9TOMY n peueJibHOe CO'fljJOTHBM~HHe OK3 3biBaeTCH 

reM 6o.nbwe, YeM 6b!CTpee uocrHraercH npe.ueJibHOe cocroHHHe. MaK-

CIIMaJi blfafl n pOlfHOCTb Ha 6.n fO,)l8eTCH np11 CKOpOCTH Harpy>KeHHH flO-

p H,LI. I<a 3 KzjcM2ceK. D p 11 .n:.a.nbHei1w eM yae.n HlfeH HH ci<opocnr Harpy-

>KeHJHI n peue.n bHOe conpoTHB.neHHe Jib.LI.a Half li Haer yMeHbWaTbCH , 

ra r< Kai< n ofiB.nHIOTCH ycJIOBHH JI..nH xpyn rwro p a3pyw eHHH n p H p a c -

npocr p a HeH11H a o6p a3u e so.nH ynpyro i1 ue¢opMa U.HH. B .'lHHHHe cKo-

pocTH JI.ecfJopM HpOBaH H5l OC06eHHO CH~ b HO CK33hlBaeTCR npH HH3KO H 

r eMnep arype, a no Mepe n pw6JIH>KeHHH K 0° 3TO BJIJiHHile y MeHb-

w aercH . )lJIH 11.r1.n 10crpauw H n pHBO;I.HM ;I.aHHbie K. H . K op>I< aBHHa 

( 1962) o npe,.1.en ax n potiHOCTH Ky6HKOB peYHoro Jlb..la p a 3Me p o M 

10 · 10-10 CM
3 np11 C>K8THI1 B Hanp a B.leHHH, nepneHJI.HK)'JIHpHOM K 

OCH l<pHCTaJI.nOB ( r a 6.J'] . 2). 

Ta 6n Hua 2 

npeAeJJ n pO'IHOCTif , K ~/CA t • , n pH TCMnepaTyp e °C 

CKopOCTb Ae!j>opMHpo oaH-

I 
Hall, CAt f,\tuH 

0 - 2 - 4 - 6 -8 - 10 

2 14,5 21 ,2 27.5 35,0 41.2 I 48,9 20 9,7 10,0 10 ,5 11.5 13,0 14,2 

O npe,ne.neHHe ¢ YH KUHOHa.J']bHoi1 3a BIICHMOCTII n potiHOCTii .%-la 

OT CKOjJOCTII Ha rp y~ eHII H BeCbMa 3aTp)',.1. HIITeJJ bHO, fl03TOM)' )l.'lH 

~ I pai<T H Yec r (J(x ue.fleu :aw.e scer o n0.1 b3YIOTCH 6 o.J']ee npocrbi~t noKa-

3aTe.neM - Be.'lii411HOII «MrHOBeHHOll» npOlfHOCTII, COOTBeTCTBYIOIUeif 

Mai\C HMa.'I bHOMy conpornsneHHIO npu 6brcrpoM 3arp y >Ke HUH . Pe>Ke 

npHBOli,HTCH fl0Ka3are~'1 H ,J..'IHTe.%HOl1 n pO'IHOCTII, COOTBeTCTB)'lOIUUe 

~~·'l li4 11He CTaTii tf eCKOH Ha rp)'3Kll , I<OTOpaH Bu13b1Baer paJ p\'WeHHe 

. Pa3u.a .'IJI Wb no ucr eYeH» JJ rpe6ye :-.w r o «,'l.'liiTe.J']bHoro» npo-Me>Kyr-
1\a BpeMeu u noc:1e n p lWO>KeH11R Ha r pphJi. 

ue 0 ~onocraa.1eH u e peJy.nbraros IICri biTa u ufl pa3.'llll!Hb1X no se.lH'IH· 

CTBa g a 3U.OB .'l b.iJ.a fl01<33biBaeT, tfTO c p e,iJ.Hee .1.1Sl 60JibWOrO KO.TJH'Ie-

06 
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6pa31J.OB 3Ha YeH ue npo 4HOCTII no Mepc ysen114eHHR paaMepoa 

06 ~e ... /~ OB ~ \ICI!bWaCTCH. 06bHCIIHCTCH .HO Te.M, 4TO npH }"BeJIH'IeHHII 

.n.e <t>o p \111pyN10r o Marepua.J']a yseJirt iJ JJBaert' st aepoHMOCT• 



113.'lli'HHl B o6pa3 U.e BH 

Hb!X 3 JieMeHTOB, K O T Op~ ~p~:~I X llecpeKTOB H 0CJJa6.neHHb!X C 
P Y WeHHH. fi!OTCH n oTeHu.n a.nbHbi MH O" TPYI<ryp. n ... aral\!H p 

P 0 4HOCTb .nh.na c 6ecno fl u a3. 
l<O BhiWe npo t.tHOCTH Jib p .Ll.04HOH crpyi<Typoii o6hi4 Ho H 

Mep, B .rJe.Ll.OBOM n o Kpos! a P ~ K 
0
~ ~~~: ~~~ Ba Huof i CTPYKTypofi. H~ <~;~-

Jlb).Oo6pa3 oBaHnH B 1 1- 1 4 p 6 b MYTHOro JlbJl.a HalJa JJbH . 
TJb ' ' a 3a OJJhUJe n po4Hoc oro 
• Jl.3 npaBii.nbHOrO Kp HCT3JIJJHtJeCKOf O CTpOeH TH npo3pa4HOro 

ConpoTHBJieHHe Jlh.Ll.a p a 3p hiBY n HH. 

)Ke q>aKTOpOB, lJTO COnpOTHB.neHHe ~H paCTfi >KeHHH 33BHCJIT OT Tex 

1-13 npe:~,e.na n p 04HOCTH 3 H8lfHTeJibHt ~: : :~~ B ~H~ ~~ ~OJlbi{O BeJJI-1411-

lllHX npe.Ll.eJJaX, npHMepHO OT 6 .Ll.O 20 KZj C.M2, B TO B e JJeTCH B MeHb-

npOlfHOCTH npH C>K8THH 6biBaeT OT 10 .Ll.O 100 KZ/ PiM ~ KaK •n pell.eJI 

npe.Ll.eJJa npOlfHOCTH npH paCTH>KeHHH 60JJbUJOe BJJ~~~ a . BeJJH4HHy 

pa3JIH4Hbie BKJJJOlfeHHH so Jib.IJ.Y H CTPYKTYPHhre H e O .IJ. H · o ;eo ; ~~ : Th~ B aio r 
TOpbie MoryT CT8Tb 04afOM pa3 pyUJeHHH. E.cJJH lllpH C>KaTHH 

0 6 
' KO· 

Jlh)l.a DOCJJe TIOHBJieHHH Tpeiii.HH MO>KeT .Ll.Onyc KaTb eme .U a JJ bH:Ha~ ~ ~ 
yseJJHlfeHHe Harpy3KH, TO npH paCTH>KeHHH o6p a 3eu. Jlhll.a 06bll.JH 

pa3pbiBaeTCH 6e3 npe)l.BapHTeJJbHOrO o6p a30Ba HH.H TpeUJ.HH, O 

nepsaH Tpeiii.HHa 6hiCTpO paCTeT H CJIY>KHT n p Hl.JHHOH pa3 p biBa. T. e. 

ConpoTHB.TJeHHe Jih.IJ.a H3JIOMY onpe.Ll.eJJHeTcH nyTeM H3rH6a Jie· 

JUIHbiX 6aJIOK HJJH Bbipe3aHHbiX B JJe)l.HHOM n OKpOse KOHCOJieH. HaH· 

OO.TJee a;poHTHbiMH OlfaraMH pa3p y UJeHHH HBJJHIOTCH pa3 pbiBbl B pa-

.cnmyTOH 30He H.IJH CK8JlbiB3HHe B M eCTaX HaH60JJbUJHX Ka CaTeJJbHblX 

HanpH>KeHHH. 

Be.nHlfHHa npe.Ll.eJia npotiHOCTH JJh.Ll.a n p H H3rH6e o6hitJHo on pe-

p_eJIHeTCH KaK M8KCHM8JlbHOe paCTHfHBaJOlll.ee HanpH>KeHHe B H3rH· 

{)aeMOM o6pa3U.e, BhllfHCJIHeMOe Ha OCHOB3HHH QlOpMyJJ, BbiBe,neHHbiX 

Jl.JIH H3fH6a 6aJIOK H3 ynpyroro MaTepHaJJa. A TaK KaK BO JJbJl.Y rrp o· 

'flB.TISleTCSl TIOJJ3ylfeCTb, TO onpe)l.eJJHeMaH BeJJHlJHHa ·npOtJHOCTH !lOJIY· 

"'aeTCH 60JibliJe q>aKTHlfeCKOfO Ma.KCHMaJJhHOrO HanpH>KeHHH B o6pa3· 

Ue. 31'HM II 06bHCHHeTCH TIOT cpaKT, lfTO npeJI.eJJ np04HOCTH npH H3rH6C 

.{)bJB3eT HeCKOJlbKO 60JJblll€ 'Tip€Jl.eJia np04HOCTH npH pa·CT.SDKeHHH. 

ConpOTHBJieHHe Jib.IJ.a cpe3y, TaK >Ke KaK H npe.IJ.eJI np04'HOCT>i 

11pH ,npyrHX BHJl.8X pa3pyllleHHH, yseJIHlfHBa eTCH C !lOHH>KeHHeM TeM· 

nepaTyphi H MO>KeT H3MeHHThCH s 3aBHCHMOCTH or crpyKrypbi JJhJl.a, 

HanpaBJJeHHH cpe3a OTHOCHTeJJbHO HanpasJJeHHH OCeH KpHCT3JIJI0~: 
.CKOpOCTH Harpy.>KeHHH. flpe)l.eJI npOtJHOCTH npH cpe3e, KaK npaBH ~ 
MeHbWe npe,leJia np04HOCTH npH paCTH>KeHHH. flpH BJ1.3BJIHBaHJHf 

ne.n >KeCTKOro TeJia (lllTaMna) seJJHlfHHa conpoTHBJJeHHH H xapaK re ~ 
~fO pa3pyllleHHSI 33BKCHT OT pa3 MepoB H cpopMbi UITaMna, C K oO t:~;a 
B.!l3BJIHB8HHH, a T3K.>Ke pa3Mepos H KOHq>HrypaU.HH TOrD HapacTa· 

nh.!l3 B KOTOpbiH B)l.3BJIHBaeTCH 1IJT3Mll. flpH Me)l.JJeHHOM a!Owei'f 

HHH ~arpy3KH H npH Jl.JlHTeJibHOM ,neHCTBHH Harpy3KH, Bbi3:I:Sl n oJJ. 

M3JJble no cpasHeHHIO c npe.ne.noM npo4HOCT!i Han~H~~yc.nosJieH-

wTaMnOM, HMeeT MeCTO ~~~~;~: ~~~~~~ae::: ~~~~;K~ Bbl3biBa6T a~ 
uoe noJI3Y11eCTbiO JibJI.a. UITaMna xpynKoe pa3pyweHHe Jib)l.a c o p 
HeKOTOpOH 30He OKOJIO 

..32 

HHeM rpeUJ.HH. Ti pe,UeJibHOe COnpOTHBJieHHe MeCTHOMY C>K8THIO 
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T 6b!Tb Jl.O 2 5 pa3a 6 0Jibllie npe.ueJia np0 4 HOCTH npH O)l.HOOC-
MO)I{e ' 
HOM C>J<aTJ1H. 

O pli BbiHY>K.UeH Hbi X KOJie6aHHfi X, Bbi 3hiBaiOUJ.HX 3 HaKonepeMeH-

Ha n·pH>J<eHHH BO Jib,'I.Y Moryr TI 0 51 BHTbC51 rpe W.HHbl , KOTOpbie TIO-
Hble ' TI 
creneH HO paCTYT H n pHBOJl.fi T K pa3pyw eHHIO. I 03TOMY BeJIHGHHa 

npe,neJi a npOtJHOCTH C yseJIHtteHHeM KOJIH4eCTBa U.HKJIOB Harpy»<eHHSI 

3HatJJHeJ! bHO yMeHbWaeTCfl . 

YnJJOTHEHHE CHEfA 

CHef ·n pe,ll.CTaBJIHeT •C06 0 H n op HCTY!O Macey, COCTOHlll.YIO H3 OT-

HOCHTeJJ bHO np0 4HbiX, HO CJia6o CB5133HHbiX Me>K.UY C060H KpHCTaJI-

JIOB H I<p HCTaJJJIH4eCKHX 3ep eH Jib,Ua , Me >KJI.Y KOTOpblMH COJI.ep>KHTCH 

B03Jl.YX. Tio,n AeikTBHeM Ha rpy3 KH KpHCT3JJJIH4eCKHe arperaTbi JI.e-

<tJopMHpy!OTCfl H c6JIH)I{aJOTC51, B p e3yJJbTaTe tJero !lJIOTHOCTb CHera 

y s eJIHlJHBaer cH. B H3MeHeHHH •TIJIOTHOCTH ·CHe ra 60JiblllYJO po.nh »rpa-

IOT npOU.eCCbl MeTaMop,<lJH3Ma, 3 aKJII04310UJ.HeCH B t.IaCTH4HOM Hcna-

peHHH Jie,UHHbiX KpHCTaJJJI.OB, M'HrpaUHH napO'B .H HX KOH)l.eH>CaU.HH, 

OKpyrJieHHH KpHCTaJIJIOB, p o CTe O)J.HHX KpHCT3JJJJOB 33 C4eT .Ll.PYrHX, 

OTHOCHTeJibHbiX rrepeMeUJ.eHHHX H JI.e<\)OpMai.J.HHX 1<pHCT3JJJJOB. lflpou.ec-

Cbl MeTaMOp<\)H3Ma npHBOJl.HT K TOMy , lJTO !lJJCYI'HOCTb H <\)H3HKO-Mexa-

HHtieCK'He CBOHCTBa CHe)I{HOTO llOKpOBa •HenpepbiBHO H3MeHHIOTC51. 

B cse)l{eBhmasllleM cHere scerJI.a coJI.ep>KHTCH 6oJJbUJoe K0.1HtJe-

crso B03Jl.yXa. TIOCJJe na,UeHHfl CHemHHKH HattHH8IOT JIOM3TbCSI TIO)l. 

,neHCTBHeM Beca HOBbiX CHe>KHHOK, HattHHaeTCH T3K.>Ke HHTeHCHBHblH 

rrpou.ecc oKpyrJieHHH 3epeH, cnoco6crsyJOUJ.HH nepeMeUJ.eHHIO KpH-

craJIJJOB H HX 6oJiee KOMnaKTHOH Y.KJiaJI.Ke, T. e. yn.norHeHHIO. Bblna-

,neHHe HOBbiX ~JIOeB CHera yseJIH4HBaeT )l.8BJJeHHe H Bbl3blB3eT .ll8Jib-

Hei1wee YTIJJOTHeHHe. •bOJJbWOe BJJHHHHe Ha TIJIOTHOCTb C8e)f(e8blll88-

ll1ero CHera OKa3blBaiOT BeTep H MeTeJJeBblH nepeHOC, KOTOpblfl 

pa3pyrnaer nepBH4Hble CHe.>KHHKH H COJl.eifCTByeT HX 6onee TIJIOTHOfl 
YKJJa.UKe H yMeHhWeHHJO nopHCTOCTH . 

.DopHCTOCTb n XapaxrepH3yeT OTHOWeHHe 06'beMa B03)l.yxa K 

o6w.eMy o6oeMy o6pa3u.a cHera. Jl..nH cyxoro cHera 

rAe 'Yen- o6'beMHbiH sec 
JibJl.a. 

n = 1- VcH 

VnbAB' 
(11,11) 

CHera, '\'JI&Aa=9,17 KZ/ CAt3 - 06beMHblil Bee 

TipH HaJIHllHH BHeWHero Jl.8BJJeHHH CKOpOCTb H BeJIH4HH3 ynJIOT· 

HeHHSI B03paCT3!0T no Mepe yseJJH4eHHH Jl.3BJieHHH, npH 3TOM yBeJIH· 
4
(~~~ercH H nHreHCHBHOCTb npou.eccos peKpHcTaJIJJH38UHH. 3. HocH.!la 

6) Bbl,ll.eJIHJJ TpH THna yrrJJOTHeHH51 CHera 8 388HCHMOCTH OT CKO 

fgc:H cmariHl. TipH MaJJOH CKOpOCTH C>K3THH, He .npeBbiWBIOUleA 

C>KHM~/ MUH, yca,nKa CHera npOHCXO.UHT paBHOMepHO no BCefl Jl.JIHHe 

.naercn e~oro o6pa3u.a CHera. B HallaJibHOii cT&JI.HH c>K&THH aa6JUo-

HecKo b!Crpoe yseJIHlfeHHe CH.'Ibl conpOTHBJJeHHH CHera C>K8THIO 

JlbKO H3TIOMHH8IOIUee ynpyryiO JI.e<f>opM8UHIO, T8K KBK CIUI~ 
3 311(. 437 



yne.~nqJlnaercH nponopuHoHaJTbiiO BeJllt411He ,'l,e cporM a 

JlYJOwei't cralllll HapacraHHe c HJTbt conpo r 11 aJTe HHf! t.uur. B n 
C>haTlle cHera npoHc xo.LI.HT 6e3 pa3 pyweHIIR IICn btTbta a 3al\ t e4J l!! o e . ~ ~­
ua. T ahoii rn n yn.rt orHeHIH1 Ha3B3H n .rt a CTII4ec Ko lt yca: H ~o~ M or 0 0 ~l' e~. 

Karla ctwpocrb cmaTIIH npeBbtwaer u et<oropy 
1 

Pa1. 
CKOpOCT~ t\OTOpaH 3aBIICIIT OT CTp)'l<T)'pb! Cllera IQ I<P i1 TH4e 

n 
1

orHocr'u 11 reMnepar\'pbt, np o ii CXO!l.IIT pa 3p\'w u~ e ero Ha4a qCKy10 

K~ropaH xapaKrepH3yercH Hetw ropbt M p a 3 p y w e un e~ , ·'lb HaH Y ~ ab: 1 0 ~ 1 CHer -<lia 
wure: tbHaH yca!l.t<a a csoiO o4epe;:I.b .ne.'li!TCH Ha !l.Ba r u n a a. Pa3p: 
BOM r 11 ne nponcxo!J.HT pa3 pyweHHe 11 BbtKpa wuaaHHe · Dpu ney 

• CHera P· 
raKra co wrai\1nOM, 4epe3 J\OTOpbtH nepen.a e t c fl LI.a BJleH He Y ({oH. 

THB.leHHe cHera C}l<aTHIO nepuo,a.uYecKtt yse.rt ii4H s aerc 51 Ll.~ Conp0• 

poro npe.n.eJTa H pe3 KO na.Ll.aer. 3rn nan eHHH CHJlbt con 0 He({ot 0. 

COOTBeTCTBYIOT nosepXHOCTHblM pa3 pyweHIIHM 0 6p a 3ua C~te;HB . ~e f H! H 
Tile n pOHCXO,!l.IIT B CCHOBHOM 3 a C4eT pa3 pyweHII5! CHera y a. C>Ka. 0 ( ·I<OHtat< 
CO WT3MITOI\1 II OCHOBaHHeM. 0 Mepe yoeJT114Cll l1 51 CKOp OCTH C' l OB 

Cl\341\11 Cll."lbl conpOTHBJleHHH CHera yMeHbWaiOTCH H npH H il<a1'1i» 

BTOPOH K[HITH4eCKOH Ct<OpOCTH ( nopfl.Ll.Ka 30 J.Ut / MU!i H e~<OTOpo ij 
craHOBHTCH COBCeM MaJT03aMeTHbll\111. 3TOT BTOpOH Tlln paOJibWe) 

re1bHOft yca..'l.J<Il xapaKrepH3yercs:t o6pa3oBaHIIe :M ot<OJJo I<OH
3

!a) ; <~H-
TOHKII X yn.!lOTHeHHblX TI.1a•CTl1HOK CHera, OTCJiaHBaiOI.U.HXCH OT OC OB 

" 6 HOB-
HOii :-.taccbt o pa3ua. 

.LI..1H ll3y4eHHH npouecca yn,'l OTHeHHH CHera 06bi4HO npOBOiUIT 

HCTibiT3 HHH o6pa3UOB CHera Ha cmaTHe B c neUH3JibHbiX UHJIHH.J.pax-

OJ.O:.terpaX, HCI<.li04310Ili.HX B03M 0 )f{H0CTb 60J<OBOfO pacWHpeH H51 o6-
pa3U8. O p11 C}I(3THII CHera nOCTOHHHOH Harp )'31<0H y.nJlOTHeHHe HalJH· 

HaeTCH B MOMeHT npHJ10)f{eHHH Harpy3 1(11 H HapacraeT B TelJeHl1e 

HeKOTOpOrO BpeMeHH, rpe6yei\!Of0 ;:I.JI5l nepeKOM>TIOHOBKH KpHCT3JWOB 

H BbJTecHeHHH so3,n.yxa no Mepe yMeHbWeHHH n op . CJ<opocTb y rlllOT-

HeHHH HaH60"1bWaH cp a 3y .me nOCJie npHJJO)KeHHH Harpy3KH, 3 3T e~1 
o Ha nocreneHHO 3 aryxaer. IBpeMH cra6 11JJH3aUHil oca.n.Jol o6pa3ua 

r eM 60JJbwe, 4eM 6oJJbUJe cmHMaJOI.U.ee nasJJeHHe. 0Ho 3aBHCHT raK-

}I(e or H8143JJbHOH ·nJJOT'HOCTH c Hera, ero crpyKTYPbi 11 reilmepa·rypbl. 

.LI..l'JH KcDK..'l.OfO nma CHera npH 3 3 AaHHOH nJJOTHOCTH 11 reMnepa-
ocrll-

rype cymecrsyer onpe,n.eJJeHHoe KpHTHllecKoe H a nps:t)KeHHe, no A 

meHHH KOTOpOrO Harpy3Ka BOCnpHHHMaeTC5l CKeJJeTOM 6e3 cymeci· 
1 

, y4ae Mo)l{· 
BeHHOfO HapyweHHH CTpyKrypbi. D,ecpOpMaUH!O B 3TOM Col •Ka· 

HO yc.10BHO pacc::.tarpHBaTb KaK ynpyryJO. O pH npesbtweHHHca~ 3 eil 
38HH0f0 KpHTH4eCKOf0 HanpH)KeHH51 npOHCXOJ.HT HapyweHHe qa· 

~1 e iKJ. Y KpH'CTaJWaMH, KOTOpbie ,!I.ecpopMHpy!OTC5l DJ13CT11
4

ecKH;!tOCTb 

CHI4HO pa3pywaiOTC5l H c6.1H:iKaiOTC5l, B pe3 yJJbTaTe yerO 
0

'
10 

HHTeHcHBHO yse.1J14HBaercH. a<:lY KP ~~" 
K pHTH4ecKOe HanpHiKeHHe onpe.ue rts:t ercH csH3HMYI Me ..ue!-llle'' 

· c noHJI"' c 
CTa.TT.1aMH CHe ra H np04HOCTblO 3THX 3epeH, 0 03TOMY npoueC 

reMneparypbi OHO yse.TIH4HBaercs:t. Oprt HH3t<Oi1 r eMnep arype J<puru
11

e· 

yn.,lOTHeHHS1 3arpyAHHeTC51 TaK)Ke H npu .Ll.aB."IeHIIH 6o.'Jbllie H -re'lfle· 
CKoro HanpsoKeHHH. HaH6oJJee JJerKo yn.l'JOTHHercH cHer n~ e yo.,or· 
parype, 6.'!H 3Koi1 K 0°, oco6eHHO MOI<p bri1 cHer. B np o uec 

34 

B
ee OCHOBHble x a p a KTepHCTHKH MeXaHH!JeCKHX 

HeHllfl MellfiiOTCfl M Harpy3 
" B c nera - y aeJJ Hl!HBaeTCH conpOTHBJJ eHHe BHeWHH -

c a o li C~ a epnoc' r b "' HecywaH cnoco6HOCTb, y MeHbwaeTCH noJJ3ylleCTb. 

J<aM , l(p iiBble 
113

MelleH HH n.ri OTH OCTH CHera BO apeMeHH nOCJl~ n pH.I'I.O-

>J<ell llfl ua rpy31n l ( pHC. 6) HanOMHH 8 10T Kp HBble 3aTyXa10WeH. no.,13y-

100 

O,ltOO 

q6SO 

P HC. 6. Yl3 MeHemte nnOTHOCTH CHera npn KO~!n peCCIIO IIHOM 
lllOB, !962) 

200 

t 'IGC 
I 

ciKannt (Kapra-

4eCTH. 3TO 06bHCHHeTCH TeM, 4TO B npouecce yn.rtOTHeHHH HapHJ.Y 

C pa3pyw eHHeM t<pHCTaJlJTOB pewa!OWYIO pOJl b 11rp a10T ..'le¢opM3UIIIf 

noJJ3yttecTH t<p HcTaJJJJOB. Ctwpocrb ne¢ opM aumt KpHcTaJJJJa .'lb..'la , 

J<at< yKa3aHO BbiWe, 3aBHCHT OT BeJJII4HHbl HanpH>KeHHH Cii.BHra. 

A TaK l<at< no Mepe ynJJoTHeHJHt HanpH>t<eHIHT C.ll.BIIra a Kpncra.11 .1ax 

yMellblli310TCfl, TO .ll.OJI}I(H 3 y MeHbWaTbCH H CKOpOCTb CJ.B IIf3 Kpn-

CTa JJ J10 13, 4TO npHBO!I,HT K 3aTyXa HHIO npouecca ynJlOTI!eHHH. Tiptt 

cTyneH4aTOM yaeJJ ttl!eHJm Harp y3KH Ka>t<)l.afl IIOBafl cTyneHb nas.le-

HHH Bb13biBaeT COOTBeTCTBY!OW.HH npo uecc Jl,3.'lbllet"twero yn.10THeH~Ut 

11 )'Beml lleHHH KpHTH4eCI<Of0 HanpH}I(e!IIIH. 

06Wile 331\0 IIOMepHOCTII nOJ13)'4eCnl Cllera HMelOT :\IIIOfO o6Ule-

rO c o nuc alltlbl\111 Bbtwe 3aKoHOMepHOCTH:I.tll n o.'l iY4ecrn .'lbH,a. Oc-

HOBHOe pa J,1H411e Me>K:lY HHMII 3aK.'l!Ol!aeTCH ,'l iiWb B YHC.leHHblX 

31134e11Hfl'\ napaMeTpOB, xapaKTepH3YIOWH X no.13ytteCTb, H BOJMO>K-

HOCTII HeKoTopo r o yn.lOTHeH HH cHera B npouecce no,13yttecn1. 

_ Ecnu o6pa3eu cHera nonaeprHyTb .n..'lllTeJJbiiOMY c>KantiO c 803_ 

MO/KHOCTbiO 60KOBOr O paCWHpeHitH, TO Oil.HOBpeMeiiHO C no.13ylleCTbiO 
13 oupa3tte 6y.Ll.eT npoucxoAI!Tb 11 yn.'lotneHue cuera. npw 3TOM npo-

3• 



aM CB5IgaH C ~ZI.e¢opMaUIIHMH oflOJI3y qect 
uecc yn.'IOTHeHli51 <: a no3TOMY OH MaJIO OTpa>KaeTCH H H l<p li 

3epeH cHer • a 06r" · 
cra.1.'10B H ecTH 3aMeTHOe 'BJIIUIHHe YTIJIOT,HeHHe OK ....... eM 

sn.le KpHBbiX no . ~[:oM ~)l{aTHH, Iwr.na co speMeHeM MO>I<era
3

b
1
'Bael' 

.1nWb npH .n..nHre cKopocrH noJI3y qecru scJTe.ncrsne H3 r. npo J.te. 
XO.UHTb yMeHbWeHHe 1eHeHI1SI 
· • era npn yn.norHeHHH. 
CBOUCTB CH X KOr"a HaTip5I)I{eHH51 C)l.BIIra npeBbi WaiOT H 

B TeX cny4aH • '"' eJ<or o 
10 

)I.JIH )l.aHHoro cHera, semttnmy, BCJTe.n 3a Ha · 

PY~· xapaK~e~=~e)I.JIHIOUleikH non3yqecrH H CTa.nnefi yc raH o a Hal! aJJ~. 
HOlt ~~~u~~crn 803H1maer nporpeccnpyiOIUe: reqeHHe, I\ o r~e~. 
CH y seCTH K o6pa3osaHHIO .nosepXHOCTeH C)l.BIIra H pa3pyp e 
MO)f{eT npli UJe. 
HHIO cHera. BeJIH\IHHa 3TOf0 Ha·np51>KeHH51, Ha3 biBaeMa51 npe)J.eJJOM 

,li.JIIITeJibHOH non3y 4ecrH, x apaKrepH3yer n pe.neJibHYIO Harpys r-;:y, npH 

KOTOpOH sogMO)f{Hati ,D.JIHTeJlbHaH TIOJT3yt:JeCTb CHera 6e3 pa3 pyureHHH. 

D pe.u.en .U.JJHTeJJbHOH nonsyt:~;crH cHera o.npe.neJTReTCH er a crpoeHHeM, 

nnorHOCTb!O H reMneparypoH. B HeKoropoH cren eHH u OH 3 aBH,cHr TaK-

)Ke OT BH)I.a HaTip51)f{eHHOf0 COCTOHHHH H Tpe6yeMOH npO,D.OJl>I<HTeJib· 

HOCTH )l.e<}>opMHposaHHH cHera 6es nepexo.na B cra )l.HIO nporpeccH-

py!OIUero re4eH HH. • 
3aBHCHMOCTb Me>K)I.y CKOp_OCTbiO ycTaHOBHBllleHCH TIOJ13yqeCTH 

npH O)I.HOCTOpOHHeM C>KaTHH H BeJTHt:JHHOH C>KHMalOIUero Hanp5!>Ke· 

HIUl, KaK y Jlb;I.a, HMeeT HeJIHHeHHbiH xapaKTep. Ho npH MaJlhiX Ha· 

npH:lKeHHHX, 06b14HO MeHbiiie 0,7 KZjCM
2

, OHa npaKTH4eCKH 6JJH3Ka K 

.lHHeHHOH, \ITO TI03BOJIHeT paCCMaTpHBaTb TIOJT3ytieCTb KaK BH3KYIO 

)I.~OpM8U.H!O li xapaKrepU30BaTh CKOpOCTb .necpopMa UHH K03¢¢IHI.H· 

eHTOM B513KOCTH n: 

(J 

8=-----
2 {l + ~), , 

(II, 12) 

r.II.e 8 - ycraHOBHBlll8HCH CKOpOCTb OTHOCHTeJihHOfO C>KaTH51 CHe>K· 

Horo o6pa3ua; a - Ha.npmKeHHe c.>KaTHH; J.A. - K03cpoqmuHeHT 6o.Ko-
Boro paClllHpeHHH. 

e.n~il~H yBeJIHlleHHH HanpH>KeHHH C.>KaTHH Bblllle yKa3aHHOf0 npe: 

Jl a6niO)I.aercH 6onee HHTeHCHBHoe yseJTH4enHe cKopoc r e~ 
non3ylleCTH no cpaBHeHHIO C pOCTOM HanpH>KeHHH H 3aBHCHMOCTb 

8 

; a npHo6peraer C.IJO>KHbiH xapaKTep TI03TOMY npH HCTIOJlb30BaHIHf 

3 cp;:~~~T(J!~ 12) B 3TUX CJiyqa.Hx npHXO.ll.HTCSI yqHTb!BaTb, t:JTO I<~­
cpyHKUHO 3KocrH '11 HB.'IHercH ycnosHoH: onepeMeHHOH seJIHt:JJ.IHO ' 

lKeHHH. HaJibHO 33BHCHW.eH OT BeJIH'lHHbl )l.eHCTBYlOllUiX Hanp!I· 

B HeKoropblx cny !<or o 
ynnorHeHHH» llasrx TIOJib3YIOTCH «K03$<l>HuHeHTOM B5l

3 
cHe· 

ra npa KOMn~:~c~~~O!biH XapaKTepH3YeT CKOpOCTb ynJIOTHeHH5l ac· 
WHpeHHR: OM C.>K8THH 6e3 B03MO>KHOCTH 60KOBOfO p 

• 
0 

11c = -.-, 
e 

(11.13) 

COOTBeTCTByeT CKOp OCTH 
r.ne e 

OTHOCHTeJibHOfO yMeHbllleHlHl o6'beMa 

cHera. C K03 cpq>HU11eHTOM BH3KOCTI1 3aBHCI1· 
l(o3cpcp11UHeHT 'llc CB51 3aH 

MOCTbiO 
(II, 14) 

Ta6JIHU.a 3 

l(oa!IJ!IJHU.HeHT 8S13KOCTH CHera 

BHA Cflera 
06"~>eMHbll\ Te~o~ne;caTypa. I 'IJ, n.yil3• 
sec, K?/M.'' 

Cae>KHH MeTeJieBbiH cuer • • • • • • 

.Me.1K03epHHCTbiR cHer 

Cpe.nue3epHHCTbii1 cuer 

Ber poaaH cHe>KH3SI .II.OCKa • • • • • . • • 

155 
218 
225 
268 
278 
260 
278 
334 
420 
450 

-8 
-10 
-6 
-7 

-13 
-13 
-14 
-12 
-12 
-10 

8,7 ·108 

3,6- 109 

1 '7 ·109 

3,5- 1010 

5 , l· 1010 

4 ,5· 1010 

8 7 ·1010 
1. 7.\011 . 
2 7 .lQll 

3·8·1011 . 

KaK Bl-l.D.HO H3 npHse.u.eHHbiX .u.aHHbiX, K03¢·¢HuHeHT BH3KOCTH 

cHera cyw.ecrseHHO yseJIHtiHsaercH no Mepe ynJTOTHeHHH cHera. Tio-

HH)J<eHue TeMneparypbl TaK>I<e yseJIH4HBaeT K03¢cpHUHeHT BH3KOCTiL 

KpHBbte n on3y4ecrH .npH pacTH)KeHHH aHanorHt.tHbl KpHBbtM noJI3ytie-

CTH np11 C>K8TH H. 

n pH .n.er a.ribHOM conocrasneHHH KPHBbiX no.rr3yt.tecrn npH c>Ka-

THH H paCTH>I<eHHH o6Hapy.>KeHa JII060TibiTHa.SI OC06eHHOCTb: C>K3TH~ 

npOHCXO..'lHT 6b1C1'pee, qeM paCTH>KeHHe , T. e. K03¢$HU.HeHT BH3KOCT;.t 

n p H pacrH>I<eHHH 6oJibllle, tieM npH C)KaTHH. Ha nepBb!H B3rJIH.Il 3TO 

MO:lKeT nOKa3aTbC51 HeCKOJlbKO napa•.II..OKCaJibHblM. nJISI rpyHTOB H Cbl· 

" Y'Ht x cpe.n. .n.asneHHe scern.a yseJIHt:Jltsaer BHyTpe·HHee TpeHHe H 

COOTBel'CTBeHHO 3aTpyAHHer OTHOCHTeJibHble C.li.BHfH 1J3CTHU. npa 6bl· 
CTpOM C.II.BHre CHera .II.aBJieHHe TaK)Ke yseJllii\IHBaeT IBHyrpeHHee 

COTipOTHBJieHite, HO npH MaJIOM .II..aBJieHHH H Me.II..JieHROA .II..e$OpM8UHH 
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-
,.'laB.1eBue cnoco6CTayer yMeHbWeHHJO conp01'11'BJJelllJH C.'!.B!Iry. obr-

.'IH noCTaB.IJeHbi .cneuuaJJbHbJe onhiTbJ no conoCTa'BJJeumo CKo-

pocrefJ 11 ae.'IH411Hhl .lecpopMauuu cHera npu C)!\annJ 11 pacnnr<euurl. 

}lJJH 3Toro B X116mrax npooOJJ.IIJJIICb 
E OJ!.HOBpN!CIIIIbiC I!CnbiTaHliH Ha C)!<a-

TIIe II paCTH)!{('JiliC Cl!Cfa np11 COBep-

WeHHO O.ll!HaJ..:OBbiX yc.noBIIHX. I I 3 

O,lHOp OJJ.HbiX CJJOCB Cllera Bblpe3a.IJ I!Cb 

non a puo o6 p a3Ubl .[{JJ H pacTH )!<eH 11~ 

II ;IJJH OKaTll51, 3aTei11 06pa3Ubl )'CTa-

HaBJJI!BaJJIICb p 5I.ii.Otll II 3arpy>r<a.1JJ!Cb 

0 10 20 

raiwM o6pa30M, •rro cpeJJ.nee pacT51-

nrsaJOUJ.ee Hanp5l)!<e lllre B OJli!OM o6-

pa3ue TOl.IIJO COOTBeTCTl30BaJIO BeJIII-

4IJHe HanpH)!\ellllll C)!<aTIIH B JJ. P)'fOl\1. 

JO T e.!IInepaTypa B CHC>IUIOii KaMepe, fD:e 

l,'loc npoBOJI.HJIIICb onb!Tbl, 6bJ.n a 6.nll3Ka 

P HC. 7. D o.13)'1eCTb CHera npll 
C/KaTIIJI (/) It paCTlVneHJJJI (2), TIO 
.aaHHbl\t !(. <l>. BoftrKoscKoro H 
B I I. B opoHJtHolt, npn ,. =0,38 zfc,u3; 

<J=0,43 Ki' c,u2; t= -4° 

K nocToHHIIOI"J. OnbiTbi noi<a3aJIH, •no 

CKOpOCTb OTHOC!iTeJlbllOJ"I JJ.ecpop llraUJIII 

11 ee o6maH se.nli 411H a np11 C>l<aTHH Ha 

scex 3Tanax noJJ3y i.JeCTil oi<a3aJIHCb 

npHll!epuo B I ,5 pa3a 6o.nbJue, '!e~r 

npu pacTH>I\ellllll (p11c. 7). 
3¢cpeKT yse.1ll4eHHH cKopocnr n o.13y4eCTII npu C}l(anm MO}I(HO 

00b51CHJ!Tb Te:'\1, 'ITO npH C)f{3THH B03HJII\310T MeCTHble nOBbJWeHHb!e 

H anpHII<eH 1151 B :'\leCTaX KOHTa KTOB Me}l{,.'lJ' Kp11CT3.'1JI I14eCKHM H a rpe-

raTa~tll, KOTOpbre pe3KO yse.1H41fBaiOT CKOpOCTb nOJI3y4eCTH ,KpHCTaJI-

.108 .1b,.'l3 B6.llf311 KOHTaKTOB H 06.lefi.J310T OTHOCIITeJJbHble C.lBHf\1 

Kp11cTa.1.10B. ITpH paCTH}I(eHHH )f{e KOHUeHTpaUHH Hanp5oKeHH i1 B 

T04K3X KOHTa KTOB npOHBnHeTCH B MeHbWeH CTeneHH 11 BCer.n.a nOHB-

.1HIOTCH T04K!i KOHTaKTOB, B KOTOpb!X OTHOCJHeJJbHOe )'.LJ.aJJeHI1e Kp11-

CTa.1.10B CBH3aHO C He06XO.LI.HMOCTbiO pa3pb1Ba CBH3ei1 Me}I{.LJ.)' KpH-

CTa 1.1a:vn1. A TaK KaK conpoTHBJJeHHe JJb.Ua pa3pbrsy HaMHoro 

60.1bWe, lle:-.1 cpe,lHee uanpH.iKeHHe pacTH.iKeHHH cuera, TO TaKHe 

KOHT aKTbJ, r.!l.e Her ycJJOBllii JI..11H n.TJacTHYecKoii ..le<PopM aUHH C,LIBHra, 

KOHUelHpHp)'IOT Hanp.HiKeHHH paCTH}I(eHHH, I.Ja CTHI.JHO pa3rpyiKaiOT 

COCe.!l.HJie y 4 aCTKlf H )'MeHbWaJOT CKOpOCTb OTHOCHTeJlbHblX C.lB11fOB 

Kpncra~1,10B. AHa.lorHI.JHaH KapTHHa y~1eH bW eH11H cKopocnt no.1J)'4e-

CTH np11 paCTHA<eHI!JI 0Dfe4aeTCH 11 np11 aecpop~t11pOBaHI111 n O.IJ11Kp H-
CTa .1.11f4eCKOfO .rlb,la . 

~
1

K33aHHaH OC06eHHOCTb ;I.ecpop~111pOBaHHH Cllera np11 CiKaTI111 i l 

paCTHiKeHJfl~ npOHB.'JHeTCH .1HWb np11 Ma lbJX HarpphaX. ~'Be.1J14eHII'~ 

HanpHiKeHI111 C.tKaTJIH II paCTHiKeliHH 113\JeHfleT MeXaHH:H1 .!l.e<Pop.\!H-

poBaHHH. P oeT ..laB~eHHH cnoco6cTsyeT HHTeHcHcp11KaUHif npoueccoa 

)'fl.lJOTHeHll51 H COOTBeTCTB)'IOll.lero ynp04HeHH5l If yse.1H4eHHH BH3KO-

CTI1 cH;ra. Ysem-tYeHHe pacTHrilBaJOUJ.HX ycu.rr11i1, uao6opor, npuso-

..llHT K 00~1ee .11HleHCHBHOMY HapyweHHIO BH)'TpellHHX CBHJeii 11 ocna6-
.1eHHIO c11era. 
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ecr eCTBeHIIbi X )'CJJOBHHX TIOJJ3y4eCTb CHera Hai160JJee OTl.leT.1 11-

,B rJf!eTCfl B BH,'le Me.LJ.JJeHHOfO CnOJJ3aHI1H CHe>KHOfO noKpOBa 

so npol1~ · cr<noHOB r.n.e npouecCbi no.rJ3)'4eCTH o6bi4HO conpoBOiK.n.a-
ropnbL' • ' • ynJJOT-

c njJOU , eCCa~lll nepei<pHCTa.'JJJI13aUHH CHeiKHOH T0JIIll.l1 11 ee 
I()TC51 

uen!IH. 

H ECY lU A~ CnOCOSHOCTb C HE)KHOfO nOKPOBA 

H TBEP.ll.OCTb C HEfA 

H ecyma 51 cnoco 6HOCTb cHeiKHOro n o i<poaa xapaKrepH3yer npe-

YIO !3eJ1Hlll1llY MeCTHOH Harpy3KH, KOTOp)'lO MOil<eT Bbi,'l.ep>K3Tb 

.n.e.11bll 6e3 pa3pyweHHH uanp11Mep AaBJJeHHe JJbi>IU 111Ka, se3.n.exo.n.a 
no t<poB ' 11 na c He }I(-
!1Ji ll J<OJtec asToMaWHHbl. BeJJH411H a npe.n.e.nbHo:o naBJJeHH 

!lblfl nor<pOB ·noM HMO CTpOeHHH, tnJIOTHOCTH H reM neparypbl C aMOf~ 
posa 3 as»CHT o r cp opM bl 11 nJJoma.n.» u.JTaM,na, nepe.n.aJOmero ua 

~~~ 3 , 1 <1I, 11 apeMe1111 .n.e i1cTBH H n ocJJe,n.Hei1. ,npe.n.eJJbHOe .n.asJJeHHe Ja-

BIICI IT OT ,ll.Onycr<aeMOH fJJ)'OHHbl norpy>KeHHH WTaMna. 

4 eM 6oJJ bWe n JJOUJ.aJI.b wra:-.1na , reM 60JJbW e 30Ha ero BJJ11HHI1H 

no fJJYOH!Ie CJle}I(HOrO noKpOBa, 11 COOTBeTCTBeH IIO npH O.LI.l!HaKOBOi\1 

.n.a BJ1 ell II H OH norpy3J1TCH Ha 6o.'l bWYJO r JJy6HHY. Ec.'l H }l(e oca.'l.K~ 
WTa:-.Ina CBH 3aHa c nJJaCTHI.JeCKII:\1 Bbi}I(HMaHlleM CHera 113-~0..1 WTaM 

na Hanplliltep ,nepeys.l a /KHeHuoro ::-.t oKporo cHera , TO ]Be,1114eHI1e 

nn~maJJ.II wTaMna 3 aMe.D.JJHT cKopocTb ero norpy>KeHHH. Ba}I(HYJO 

~Jib »rpaeT rat<}l(e OTHoweHHe nepHMeTpa wTa:vtna I< ero n.TJoW.a.lH. 

4 e ;-.t MeHbWe .3TO o THoweHI1e, re:-.1 .1er'Ie norpyll<aeTCH WTa:vtn, noJro-

MY. np» paBHbiX n JJom a..lfiX r;pyr.1bl~ l wra:-.tn norpy}l(aeTCH LIJY >Ke, 

l.le i\1 npHMOYfOJi b Hblll. 

Onpe.n.eJJeH 11e conponJBJieHHH s)laBJJHBaHHJO 6oJJbW}~.x WTaMnOB 

3 arpy.LJ.H HTeJJbHO, n 0:3TOI\IY ,'l.JJH xapaKTepHCTHKII HeCyUJ.eH CnOCOO HO-

CTH Cllel!moro noi<posa o6bii.JHO noJlb3)' JOTC51 napaMer p aMH TBep.n.o cTH 

CHera Ha pa3Hb1X f JJ)'611HaX. H OHHTHeM TBep.LJ.OCnl n~Jlb3)'IOTCH TaK-

>Ke LI,Jl5l opHeHntpOBOl.IIIOH OUeHKJ1 MeXaliHI.JeCI<HX CBOIICTB H npOl!HO-

CTH CHera . n o)l. T BepAOCTbiO OObl'HIO n OHIIMae T CH. cnoco6HOCTb MaTe-

p11aJJa conpOT11BJI5lTbCH npOHHKHOBeHHIO B Hero .LJ.pyrOrO, He IIO.'Iy-

l.J a iOill.erO OCTaTOI.JIIbiX .n.e<PocpMaUHH TeJJa. npi!MeHI!TeJJbiiO 1\ CHery 

TBep: tOCTb xapaKTep113yeTCH conpOTl lB.TJeliJJeM Cllera BIH~)].peHliiO B He-

ro neHeTpo Merpa - H3!\tepHreJi bHOro wraMna. 

}l.rJ H onpeJJ.eJteHIIH TBep.LJ.OCTII BblpaBIII\BaiOT nOBE.'p\.liOCTb HCnbi-

Tbi BaeMOfO o6pa 3ua IIJ111 c.1o H cuera 11 cne ttua .n bllbl~t npn6opoM 

B,laB.1110aerc51 WTa!\In, npH 3TOM <PIIh:CIIp]eTCSl IIJ1111\.13'l,bLBae~IOe K 

wra,1ny )Cll111e 11 r.1y611Ha norpy)KeHIIH una,~na. TBepn,ocTb Bbt pa-

''«teTCH KaK OfliOUJeHIIe Harp]'3KII, n pll,lOiK('IIHOil 1\ 11."10W.3l.ll OTII€'-

11aTha Hrra \ tna . Tai\11\t o 6pa30M, TBep,l.OCTb 11\IL'eT pa.nt epHOCTb .:t.as-

: JeHHH. 

B npai<fltl\e nptr :-.1e HHJOTCH Konycnbl e 11 Clpep114ecr;ue WTaMnbl, 

pe,he t<:rHttoo6pa.illule. Dpu HCn0.1 b10Ballllll KOilYCHoro WTaMna TBep-

AOCTu aT 0 f!J1 C,l(':J51l'TCH no ¢opMy.1C 
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p 
err=----- (II, l 5) a 

nh2 tg2 -
2 

r.ne p - Ha rpy3 Ka Ha lliTaMn; h - rJJy6 Ima n p OHHI<HOBeHIIH WTaM-
na; a - yroJJ aepwHHhi J<OHyca lliTaM na . 

.lVtH c tPe pH4ecKo r o lliTaM n a 

p 
Cf ---

T - 2nrh ' (II , l6) 

r .ne r- pa.nuyc ctPepHI.lec KoH: n o aepxHocrH lliTa Mna. 

JlJJH Onpe.neJJeHHH TBep,llOCTH pa3JJH4Hb!X CJJOeB MOlli,HOfO CHe)I{ -

HOfO TIO~_POBa 6e3 pblTbH lliYP!POB H H3BJJel.leHHH KepHOB n pHMeHHIOT 

KO~pOBbiH TBep,llOMep - 30H,ll, KOTOp bli{ norpy)l{aeTCH B CHer 1llOLr, 

AeHCTBHeM ,na.naiOlll,ero rpy3a. 3 0 H.lJ. COCTOHT H3 Ha 6op a MeTa JJJJHI.le-

CKHX lliTaHr, KOHYCHOfO HaKOHeqHHKa, HMeiOlll,ero .!UiaMeTp HeCKOJJb-

KO 60JJhllle AHaMerpa mTaHr, y.napHoro rpy3a H ,npHcn oco6JJeHHH ll.JJ5I 

nepe.naqH y.napHoii Harpy3KH Ha lliTaHry . Taep.nocr b cHera onpe.n.e-

JHieTcH no ¢ opMyJJe 

cr = (_B!!_ + R + Q) -1 

T l llh F ' 
{II,17) 

r.ne R - !Bee na.na10w.ero rpy3 a; Q- co6 cTBeHHhiH sec 30H.n.a. 

H - swcora 'na.n.eHHH r py3a; 11h - r JJy6HHa n orpy)l{eHHH 30H.la 

2 

s f 

3 

0 JO 50 90 tZO 
{,MllH 

PHc. 8. M3MeHeHHe TBep.l{OCTH Merene· 
Boro cHera B AHrapKTHJJ.e a saaHCHMO· 
CTH OT BpeMeHH .l{eHCTBHH Ha c¢ep1fqe-

CKHH IDTaMn (J<aprallloa, 1962) : 
I - 'I'= 0,494 e/cM1, 8 = -8•; 2 - 'I'= 0,434 
2 /CM

1
, 8 = -32°; 3- 'I'= 0,376 i!/CM', 8=-32• 

OT o.zmoro y .nap a ; F- nnow.a.nb 

nonepeqHoro cel.leHHH 30H.D.a. 

C n e.n.yer noMHHTb, qro nony -

qaeMbJe JII06bJM 113 nepeqHcJieHHbi X 

MeTO.LI.OB KOJIJiqeCTBeHHhle 3Ha4 eHH5l 

TBep.D.OCTH He 5IBJI5IIOTCH CTpOrHMH 

!PHJHqecKHMH napaMerpaMH c Hera. 

0HH JIHlllb xapaKrepH3YIOT conpo-

THBJieHHe CHera npOHHKHOBeHHIO 

Taro HJIH HHOfO WTa Mna HJIH 30H.ZI.a 

npH 3a.D.aHHOH MeTO.D.HKe HCllbiTa-

HHH H Mory r Cy lll,eCTBeHHO OTJIH-

qaTbiCH .Qa)l{·e npH He3HaqHTeJibH'OM 

H3 MeHeHHH :noli MeTO.D.HKH. T aK. 

no .naHHbiM Hcc JJe.nosaHHH C . H. 
Kapralllosa ( 1962) , noKa3aTeJIH 

rsep.nocrH CHera, n oJJyl.leHHhre npa 

HCllbiTaHHH ctPepHI.leCKHM H KOHyC· 

HbiM lliTaMnaMH H npH nOMOlli,H 

KOnpOBOfO 30HAa, OTHOC5ITCH, KaK 1 : 2: 4. iloKa3aTeJJH TBep)lOCTH H3· 

MeH$1JOTCH TaK~e B 3aBHCHMOCTH OT CKOpOCTH npHJJO)KeHI1H, BeJIHqHHbl 

H BpeMeHH JleHCTBH5l Harpy3KH (pHC. 8). 
HecMorp.sr Ha ycJIOBHOCTh noJJyqaeMbiX xa p aKrep HCTHK npo qHo-

CTH, MeTO.D. neHeTpaU.HH HCIIOJib3yeTCH BeCbMa llliipOKO KaK HaliUOJJCe 

n pocTOH II .u.o.nycTHM biH AJIH n oJJeBhi X Y·CJIOBHH c noco6 OII.eHKH OTHO-

Cil'feJJbHOH illpOliHOCTH CHera. 3 TOT MeTOJl n03BOJUI.eT O'l'MeqaTb JII0-

6bie H3MeHeHHH MeXa HHqecKHX CBOHC'l'B CHera. 06Hapy)l{eHa Y.llOBJie-

TBOPH'I'eJJbHafl KoppeJIHII.HH Me)l{.u.y r s ep.u.ocThlO cHera, conporHB;le-

HHeM cHera C,llBHry H noKa3a TeJJHMH er o C)I{HMaeMOCTH. 3ro ll03BO-

PHC. 9. 3 aBHCHMOCTb TBep,ll,OCTH CHera OT TeMneparypbl (a) H OJIOTHOC'l'H 
(6) (KapraiDOB, 1962): 

0 - MrHOBeHHble HCnbiT3HHSI MeJIK03epHHCTorO CHera ('\I= 0,495 2/CM') KOHyCHbiM WTaM· 
nOM; 6 - Mr HOBeHHble HCnbiTaHHII CclJepH'leCKHM WTa MnOM n p H TewnepaType - JOv 

JifleT 3HaqHreJi bHO ynpOCTHTb IIOJieBhie HCCJie)lOBaHHH MeXaHHqeCKHX 

CBOHCTB CHera, n pOBOJlfl ,lleTaJihHbie HCCJie.D.OBaHHH MeXaHHtteCKHX 

CBOH•CTB JJHWb JlJIH o r paH'HtteHHoro XOJIHqecrsa «rrrnOBbiX» o6paauos 

CHer a, a B OCTaJibHbiX CJiyqa SJX orpaHHllHBaHCb neHeTpaU.HOHHblMH. 

MeTO,lla l\>111 HCllbiTaHHH. TipH 3TOM BeChMa Ba)KHO, \IT06bi MeTOJlHKa 

n eHerpaii.H.OHHhlX HCDhlTaHHA BO BCeX CJiyqaHX 6hlJia crporo OAHHa-

I<OBOH. T OJibKO .npH 3TOM ycJioBHH MO)I{HO .noJJyqH.Th HaAe)KHhre xa-

pa1KTepHCTHKH OTHOCHTeJJbHOfO H.3MeHeHHH MeXaHHqeCKHX CBOHCTB 

cHera. -~ , 

T sep,.uocTb HeynnoTHeHHoro cHera He3HaliHTeJibHa - MeHhllle 

0,1 Kz jc.M
2

. C y w.ecTBeHHoe HapacTaHHe Tsep.uoc'l'H Ha6JIIOAaeT CH y 

DJIOTHOfO CHera C 0 6'be'MIHbiM IBeCOM 60Jiee 400 K2/ .M3 (pHC. 9). ilpH. 

ll O HHm ~ HH~ TeMn epary phl TBep)lOCTb CHera yseJIHllHBaeTCfl ~pHMepHO 

B JIHHeHHOH 3aBHCHMOCTH OT TeM·nepaTypbl (puc. 9, a). 

COnPOTHBJIEHHE CHErA CJI.BHrY H PA3Pb18Y 

D p e.nenbHOe c onpoTuaneHne cHera CJlBHry ~c onpe.nenSieTcH cH-

.rlaMH CII.enJJeHHH Me)I{,Uy 3epHaMH CHera H CU.rlaMU BH)''l'peHHero Tpe-

HliH, KOTOpb!e B CBOIO Ottepe)l.b JaBHCHT OT CTpOeH.HH, llJIOTHOCTH H 

TeMne paTyp hi cHera, a TaK)I{e OT yc.riOanA Harpy*eHHH H .nemopMH-
posaHun. '*' 
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Be.llt"'IIHY 'tc o6bt4HO Bbtpama!Or 3aBIICHMOCTblO 

'tc = C + (J tg cp, 
(II, 18) 

f1.t' C - conpOTIIB.'lefllle CHera CJlBIIfY np11 OTCYTCTBlllt HanpH>I< " 

C.lf\aTIIfl, nf.'J)TieH,.lllh)'.1HpHbiX K TI.'IOCI\OCTH cpeJa, I<OTOJ)ble y eH IHt 
C.TJQBHo 

H33btBaiOTCfl cuen.'leuneM; cr - Hanp5Dl\eHIIe C>l\armt na nosepxHocr:r 

cpe3a; tg';p - K03¢cjmuueHr sHyrpeHHero rpe~llfl. 

,.l.l5l xapaKTepiiCTIII\11 np04HOC1'Hb!X CBOIICTB CHera Ot'Sbti.JHO TIO 
• • Jl b-

3YIOTCH ) c.1osHo- \t rHoBeHHOII seJJH4HHo

6

n cuen.n eH n fl, no"1 ylleH Hor"t n pu 

6brcrpO!\t cpe3e, 4all.le scero nyreM btcrporo CJlBilra cneuua,TJbHoft 

pa!\1 Kll, np11cOe1,II HeHHoll I\ npy>KJIHH OM )' ..lllH a i\1 OMerpy ( «Pyt<OBOJl-

CTBO no cHero.1aBIIHHbtM pa6oraM», 1965). B e.n tt41111 Y cuen.TJeHH>J 

onpe.ue.utiOT raJoKe c no;..tOlllbiO c¢epJt4ecKoro wraMna. Teoperni.Je-

CKII onpe,n.e.'IeHo, 4TO ,l.lfl u,lea.TibHO-nJJacTJt4ecKoro re.na c u en,neHHe 

MO>KeT 6btTb BbJt.JHC.'leHO TIO f ,'ly6MHe B)laBJIJIB3HIIfl B nero CQ)epHI.Je-

CKOfO wraMna no cpopMy.ne 

p 
C == 0,18 ------. (II,l9) 

2rr.rh 

3ra cpop:-.ty.1a or.1114aercH or cpop\ty,1bt (I I , 16) AJJH onpeneJJe-

Hnfl TBep,.lOCTII CHera .'llilllb l!HC.leHHbl\1 K03cpcpHUIIeHTOM, T. e. OHa 

liCXO.liiT li3 Ha,1114Hfl 0..'lH03Ha4HOH 33BHClli\IOCTH :'11em..:I,y TIOKa3aTeJJH-

MII rsep,.1ocrH H ·cuen.leHHH cHera C=0,18 crT. 
(Her He fiB.lfleTCfl HD.ea.'JbHO TI.1aCTH4eCKIIM TeJJOM H 3 aKOHOi\Iep-

HOCTII ero ne¢op:-.111posaHHfl Hi\1e!Or 6o.1ee c.'IO>KHbt~t xapai<rep; s 

llaCTHOCTII, 3H34IITe,1bH)'IO pO.lb Hrpa!OT 0 6be:\IHbte )lecpOpMaUHH 

yn.1orHeHufl, Koropble y H!l.ea.lbHO nJJa.cntlleCKJIX reJJ orcyrcrsyior. 

Te~1 He :-.1eHee o6bt4HO Ha6.110!l.aercH onpe,.leJJeHHafl KoppeJJHTHB-

Hafl CB513b Me>K.lY TBep}lOCTbiO H cuenJJeHHel\1, T103B0Jlfi10Wafl C HeKO-

TOpbn.f np116.1Jt>KeHJieM OUeHHB3Tb Be.'IHlJHHY cuen.TJeHHfl nO )l3HHbiM 

l-ICT1b!T3HHH CHef3 H3 B;1.3B.1HBaHHe B Hero ccpepH4eCKOf0 lllTaMna, HC-

110.1b3Yfl ¢opMy.rry (II, 19) . ,ll.JJH tnoJJyl!eHHfl 6o.nee TOl.JHbtX 3Hal.JeHHH 

Be.lli4HHbl CL(enJJeHHfl no Jl3HHbll\1 HCTibiT3HHH ccpepH4eCKHM WTaMnOM 

He06XO,ll!MO ..lJlfl K3>K,U0f0 THTia CHer3 3KCnepHMeHT3JibH0 ycraHaB-

.'IllB3Tb CBOll 3Ha4eHnfl K03cpcpHu.HeHra B3aHMOCBH3H K = _f_. BcJie.u.-

aT 
CTBlle npoueccos no.n3y4ecrH npe;.J.eJJbHOe conpontBJJeHHe cHer3 

C~BHry He fiB~fleTCfl 0)lH03H3l!HOH BeJIH4HHOH, a H3MeHfleTCfl B 3 aBH-

~IBfOCTH OT CKOpOCTH npH.lOJ-KeHHfl H BpeMeHH :teHCTBHfl C)lBHfa!Oll.le-

rO ycu.1Hfl. CoorsercrseHHo H3!\1eHHercfl H se.TJH4HHa cuen.rtetHtH. 

.\\aKCHM3.'lbHble 3H3lleHHfl C 110.'IY4310TCfl npH 6bJCTp0\1 cpe3e, 

ROr.la no.l3Y4eCTb He ycnesaer 1npoHBHTb csoe s 1HHHHe. OpH :-.te.'l.-

neHH0:-.1 C~BHre conponfs,leHHe cpe3y 3HallHTe.1bHO yMeHbwaerc51. 

ll.1HTe,'lbHOe cuen neHue, KaK npaBHJJO, yMeHbwaercH s 3-5 H 6o.1ee 

pa3 n~ cpasH~HHIO co cuen.1eHHeM npH 6bJCTpO;o.1 cpe3e. 3ro 3H34HT, 

'1/10 cpe3 CHera MOJ-KeT npOHCXO)l.HTb npH HanpH/KeHHHX C)lBHra, I<OTO-

pD1e flO CBOeH Be.1H4HHe 3Ha4HTeJibHO MeHbllle yc.TJOBHO-MfHOBeHHOfO 
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cuenJJeiiHfl, I <OTOpb t~. npHHHTO xapaKTepH30B8Tb np04HOCTb CHera. 

ToJJbi<O cpe3 npOH30HD.eT He cpa3y, a cnycrfl HeKoropblH npoMe>KyroK 

apeMeiiH noc.r1e npHJJ O>KeHHH CD.BJUaiOw.ero yotJJH51, Heo6xo.n.HMbti1 

)J.Ml yMelluWeiJJI51 cuen JJeHHH ).1.0 BeJJM4HHbl ,'l.eHCTBYJOll.lero HanpHiKe-

JHIH c.usur3. Xapatnep JJ 3MeHeHHfl seJJH4HHbJ cu.enJJeHHH 8 3 asJicH-

l\JOCTll or npoJJ.OJJ>I<HreJJbHOCTH ,UeHCTBHH C.llBH raiOll.lero ycHJJHH D.O 

~~ 0 ~ 1 eu1 a cpe3a raKol1 )l<e, 1<31< npeD.cTaBJJCHIIOe ua puc. 8 H3MeHeHHe 

raep.!lOCT II . K p11Bbte, xapaKrepH3YIOW.He :ny 1aBHCHMOCTb, tno.rtHOCTbiO 

cOOTBeTCTBYJOT t<piiBbiM peJJaKCaUHH H3npH>KeHHH. 

np11 DOJIH)KeiiHH Tel\Ineparypbt CHera BeJJH4HIIa CUenJJeHH51 )'Be-

Jlli411BaeTCH npHMepHO B JIHHeHHOH 3aBHCHMOCT H OT BeJJI14HHbl OTpH-

uareJtbli OH. l1 TOJJbKO np11 reMneparype, 6JJH3KOH K reMtneparype 

raHHHH, 43,CTO ua6.rJIOD.3ercH 6oJJee pe3Koe yMellbWeHHe cuerweHHH, 

o6yCJIOBJJeli'IJOe TI'051BJJeH.He'M •nJJe'HOK BO)l,bl H3 TI'OBepXHOCTH 1<p11-

CT3J1JIOB. 

BeJtHLJIIHa CLl enJJeHHH 3aBHCHT or crpyKrypbr H nJJOTHOCTH cHera. 

3ra 33 BHCHMOCTb npe)KJle scero onpeneJJHerc5l cyMM3pHoi1 nosepx-

HOICTbJO ·I<OIIT3I<TOB 43CTHU CHef3 B e}lHHHUe 06beMa. n pH npOllHX 

paBHbiX YCJJOBI15!X cuenJJeHHe yseJJH4HBaeTCfl B JJIIHeHHOH 3 3BH CI1~0 -

CTH OT CYMM3pHOH nosepXHOCTH I<OHT3KTOB. 

Ko3¢¢HuHeHT BHy rpeHHero rpeHH5l tgcp T3 toKe fiBJJflercH nepe-

l\JeHHOH BeJJII 4H HOH, 33BI1CfiW.ei1 OT BpeMeHH !l.eHCTBHH ycH.'IHH CD.BIIra 

11 H3Dpfi)Kei!H51 C>K3THH D.O l\IOMeHTa cpe3a, np114eM 3T3 33BHCJ1MOCTb 

HMeeT CJJO>KHbiH X3paKTep. C OJ].HOH CTOpOHbl, TaK>Ke 1<31\ II cuen.1e-

HHe, I<03¢cpHU11eHT BHyrpeHHerO rpeHHH Ht\IeeT M3KCHMaJJbHOe 3Ha-

4eHHe npH 6bJCTPOM cpe3e H yMeHhwaercH no ;\Iepe yseJJH4eHHfl npo-

Me)!<yrKa BpeMeHH Me>KD.Y npH.'JO)KeHHeM H3rpy3I<H II cpe30M. C ..'l.py-

roi-1 CTOpOIIbl, !l.JIHTeJJ bHOe .il,eHCTBHe Hanp5DKeHHH C>l<aTllfl MO>KeT 

yseJJH4HB3Tb TIJIOTHOCTb CHera B 06JJ 3 CTI1 TIJIOCKOCTH cpe3a H TeM ca-

MblM Bbl3b! B3Tb yseJJH4eHHe cuenJJeHHH II I<03cpcp11UHeHTbl BHyrpeHHe-

r o rpeHHH. Ha seJJH l!H HY yrJJa BHyrpeHHer o rpeHIIH OK33btB3eT T3l<-

)!<e BJIH5111He BeJJHlJHHa C>KHMa!Oll.lero HaTipH>KeiiHH. ,lJ.JJH npaKTHtte-

CKHX UeJJeH 06bi,4HO TIOJlb3YIOTCfl )I'CJIOBH'O-M1fiHOBeHHOM BeJJr\1-IHHOH 

yrJJa BHyrpeHHero rpeHHH, <DOJJylleHHOH aHaJJOfH\.JHO MfHOBeHHOMY 

CUenJJellJIIO np11 6biCTpOM CPe3e. 

n pH lle06XOJ].J1MOCTH OL(eHKH npe.ueJJbHOfO COTipOTHB.'IeHHSl CHera 

C.llBHry np11 Me.UJJeHHOM HapacraHHJI ycHJJJJH C.lBHra JIJJII npu ,.'l.TJH-

reJJbHOM ux D.ei1crsmt cJJe.uyer Y4IITbtBaTb yr.IellbWeHJte 3Hal!eHHH H 

C 11 tgcp 3 3 cLJer npoueccos no.TJ3y4eCTH H B01i\t O)KIIOCTb 11x yse.1nl!e-

IIHH 33 C4eT ynJJOTI-IeHI!fl CHera TIO.ll ;.J.ei'tCTBHe;\t C)!\11:'11310ll.lero HanpSI-

>KellH51. B 3TOM c.rJ)'LJae B33.MeH ¢opM)'JJbJ (11, 18) c.'lel.yeT npuMe-

lfHTb ¢opt~ I y,'ly: 

l'c (t) = C (t) + <J tg <f (t), (II .20) 

r.n.e L(' (t) - neJHI4JIHa HanpH>I<e HUH CJlBHra, npu Koropo~l npoucxo-

ll.l1T paJpywellrte cHera cnycrfl speMH t nocJJe npi!JJO>KeHHSI c.a.aHraJO-

UJ.ero YCIIJJIHt; C(t) 11 <p(t) - coorsercrsy iOll.llle nof1 Jl.flliTe.1bHOCTH 
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.n.el'ktBIHI HanpH>KeHin1; T c 1-r cr - sHal.JeHHH cu.enJTeHH.ll H yrJTa 
peHHero rpeHHH. BHYT-

Conporus.'leHHe cHera paspbiBY CJp no csoeii a6coJTIOTHoii 

'IHHe 6JTH3KO I( Be-':HlJHHe cu.enJTeHHSl (Ta6JT. 4). 0HO, TaK >Ke KBae:H-

CU.en.leHne, yMeHblllaercH npH .LWHTeJTbHOM JJ.ei'rcrsHH ycHJJIIH H H 

JTHlJHBaeTCSl npn nOHH>KeHHif TeMnepaTypbi H ynJTOTHeHUSl CHer/Be-

Ta6nuua 4 
CpeAHMe SHa~eHHR yrna BHyrpeHHero rpeHHR, c~enneHKR K conporKaneHus 

p&SphiRY CHera npK 6hiCTpOM paspyweHHH 

XapaKTepucruKa cHera 

CHe)I(HhiH noKpoa 5 oJtbiDoro l(aa-
Ka 3a (no ~aHHbiM A. M. 3Jtb· 
Mecoaa) 

Cae)l(eBblnasmuii Mere.ne-
Bblli CHer • • 

f Jiy6HHHaR H3MOp03b • • 
KpynHo3epHHCTbiH <lJHpH • 
CMep3mlillcR <tJHpH • • . . 

CHe)I(HbiH noKpoa a XH6HHax 
(no ,lUIHHbiM M. H. Jlanreaa) 

MenKo3epHHCTbiH cHer • • 
Cpe~He3epHHCTbiH cHer • • 
f JJy6HHHal! H 3~10p03b • • 
Me.nKo3epHHCTbiH <tJHpHH· 
3HpOBaHHbiH CMep3IDHHCS! 
CHer •.••.• ••. • 
Cpe.D.He3epHHCTbiH <tJHpHH· 
3HpoBaHHbiH CMep3WHHCSI 
caer •••••••••• 

TeMnepa-
Typa, °C 

-6 
-6 
-6 

-5 
- 3 
-8 

-2 
-2 
-2 

-2 

-2 

80 
180 
220 

300 
320 
410 

425 
428 
492 

480 

438 

Yron 
BHyrpeHHe· CuenneHHe 
ro TpeHJ!ll C, KZ/CM.I 

cp, apao 

22 
29 
17 

34 
25 
54 

0,002 
0,01 
0,04 

0,001 
0,03 
0,09 

0,28 
0,14 
0,10 

0,70 

0,50 

ConpoTHB· 
neHHe 

PBSPhiBy 
O'p. Ke/cM.• 

0,00 
0,05 
0,05 

0,02 
0,07 
0,16 

0,25 
0,19 
0,09 

0,66 

0,42 

ConponiBJJeHHe CHera paspbray o6bitJHO onpeJJ.eJJHercH npl{ 

6hiCTpOM npH.llO>KeHHI{ Harpy3KH. }J,JJH 3TOH U.eJIH qame BCero H'C· 

DOJTb3YIOT C~eUHa~bHWe paMKH C npope3biO, KOTOphle BJ].aBJIHBaiOT B 

HCC.le.J.yeMb!H CJIOH CHera, Ol!Hll.laiOT CO CTOpOH H C nOMOll.lbiO Jl.HHa-

MOMeTpa OTpbiBaiOT OT MaCCHBa CHera nOBepXHOCTH Bbipesa B paMKe. 

flpHMeHHIOTCSl TaK>Ke npH60pbi .li.JIH pacTH>KeHHSI 6pyctiaTb!X o6pa3-

UOB CHera ( «PyKOBO.lCTBO no CHero.ll aBHHHb!M pa6oraM», 1965). 
fl o.'lyt~aeMbie npH 3TOM 3HatJeHHH CJp xapaKrepH3YIOT MaKCHMaJTbHOe 

( c~rHoBeHHoe») conpoTHBJJeHHe pasphray cHera. D pH Jl.JJHreJibHOM 

.neHCTBHH pacrHrHBaiOmero ycHJIHH npe..ueJJbHbre conporHaJTeHHH 

yMeHbWaJOTCSI. Onpe..ue.'leHHbiM npeJJ.eJioM ..UJIHteJihHOro conpotHBJJe-

HHH pa3pb1BY CHer He 06JJaJI.aer. }J,a>Ke He60JJbll10e nOCTOSIHHO JI.eH· 

cry10wee pacrstrHBaiOwee ycHJJHe co apeMeHeM npHBeJI.eT K paspbiBY 

tHejf(Horo o6pasua, HO l.feM MeHbllle pacrHrHBaiOw.ee Hanpst>KeHHe, 

reM npOJI.OJDKHTeJibHee npou.ecc iTIOJI3YtJeCTH, 3a'KaHtJHBaiOllUIHCH B 

l<oHeqHOM ct~ere paspbiBOM. D oaroMy JI.JIH ou.eHKH B03MO)!{Horo co-

npon!BJieHI{H CH"era paspbray Heo6xo)l.HMO ytJHTbiBaTb speMH JJ.ei:fc-a-
BHH HCIITipH>KeHIH! paCTH>KeHHH H OKOpOCTb HX HapacraHHH HJI•H CKO-

pOCTb Jl.ecpopMaUHH paCTH>KeHHH. 
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rnABA Ill 

JlEJJ. H CHEf I(AI( CTPOHTEJlbHbiE MATEPHAJlbl 

CTPOHTEJlbHbiE CBORCTBA Jlb.li.A H CHEfA 

0tJ1!I41!re.ribHOft oco6eHHOCTblO Jlb;:I.a n. cHera I<aK crpoureJJbHbJX 

Mareplla.TIOB 1l_Jl51 JIH>I<eHepHbiX COopy:>I<eHHII fiB,JISleTCH TO, llTO Il H 

IlOIBblllleHIHI Te'Mneparyph1 OKpy:>I<aiO~e j ;j ·Cpe)l.bl BbiWe Q0 OHH raiO p 

C.le;:I.OBa:,e.'lbHO, repHIOT Ka4eCTBO CTpOI.fTeJlbHOrO Marepna.na. ,O o;r~~ 
MY YCTOH411BOCTb coopy:>~<eHMH H3 Jlb)l.a II CHera MO>I<eT 6b!Tb o6ecn~-

4eHa .llllWb B C.1Jy4aHx, KOr.n.a Jle!lO-CHe:>I<Hble ,KOHCTp)'KUIIH Sallli!LU.:!-

Hhl OT TafiHH51 lf.l"lll KOf!J.a B03MO:>J<HaH CTeneHb HX nporaHBaHHfl He 

n pesbrwaer se.rut4HHbt, ,'l.onycKaeMoii no yc.nOBIIHM 3I<CnJiyarauHH 
coopy:>~<eH lifl. 

Brop0J"1 oco6eHHOCTbiO Jlh,'l.a H cHera HBJH!IOTCH peaKo BbipameH-

Hhle Il.1aCTIIlJeCKI1e CBOHCllBa, KOTOpble MOf)'T npOHBJIHrbCH Jl.aMe IlDH 

Ma.lbiX Harpygxax, B TOM lJHCcle tno.n. .n.eiicrsneM co6crseHHoro se~a. 

Bc.'le..'l.crsne 3roro 6o.'lbWHHcrso KOHcrpyKUHii H3 .ri b.ll.a H cHera Mo-

>Ker Henpepb!BHO :.te¢opMHpOBaTbCH M B KaKOH-TO CTe !leH H H3MeHHTb 

csoe 0 4epraHae, He paspywaHcb. D apaMerpbi no.ngy4ecrH H npOllHO-

CTH .:lb.Ua II CHera B 3HalJHTeJibHOH CteneHH H3MeHHIOTC51 B gaBHCH-

MOCTH or reMneparypbi. D p11 wcno.rib30BaHHH cHera .n.ono.nHHre.n b HO 

npHXO;:I.llrCH )'4HTb!BaTb B03MO)f{HOCTb cymeCTBeHHOfO yMeHbW eHHR 

ero 06be~a, nepeKpHCTaJlJll13aUHH H 113MeHeHHSl <fJM3HJ<O-MeXa HHlJe-

CKHX CBOHCTB cHera. B ee 3ro HaK.na·.U.blsaer cymecrseHHbiH ornelJa-

TOK Ha MeTOAHKY OUeHKH ycTOHlJHBOCTH COopymeHHH H3 Jlb)l.a H 
cHera. 

D ~aCTH4eCKHe :.te¢opMaUHH KOHCTPYKUHH H3 JlbAa H CHera MO-

ryr ;:I.OCTiffaTb 3Ha4HTeJJbHOH BeJIH4MHbl np11 OTHOCHTeJlbHO MaJlbiX no 

CpaBHeHHIO C Bpe~1eHHblM COnpOTHBJJeHHeM HanpH)KeHHHX. 3TH .ue-

Q>op:o.taUifH 06b14HO MeWaiOT IlO.'IHOCTbiO HCilO.lb30BaTb np04HOCTb 

.'lb,J.a H CHera 11 06yC.10B.'HIBaiOT TO, 4TO OCHOBHblM KpHtepHeM ycTOH-

liHBOCTH raKux KOHcrpyKUHii craHOBHTCH He npo4HOCTHbie xapaKre-

pHCTHKJI, a napaMeTpbl Il0.'13Y4eCTM Jlb,.'l.a H CHera. 

Jle,.1 If CHer 06:Ia;:I.aiOT CBOHCTB2MI1 pe/Ke.'IHUHH. 3tH CBOHCTBa 

3 3 K.liOlJ310TCH B TOM, lJTO B c.riy4ae B03HHKHOBeHHH B MeCTaX J<OH· 

T3KTa lf3CTHU .'l b,la 60.'JbWHX )l.a BJJeHHH, npH KOTOpbl X teMneparypa 

T3SIHMH IlOHHiKaeTCH H npOHCXO)l.HT HeKOTOpOe Il.'I3BJieHHe 4aCTHU, 
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o6pa3yiolll.afiCH npn 3TOM BOAa BbiJlaBJJHBaercff 8 Mecra, rJ.J.e .n.asJie-

Hlle MellbWe, 11 TaM CHOBa 3aMep3aer. n pou.eCCbl pe>KeJJSlU.HH conpo-

BO>I<Jl.3IOTCfl pei<p11CT3J1JlH3aU.HeH, B pe3yJJbT3Te KOTOpOH yMeHbWaer-

Cfl o6w.ee I<OJ1114ecrso KpHcraJJJJH4eCKHX 3epeH 6JJaro.uapH pocry 

6o.nee 11<pynHbiX 3a C4eT yMeHbWeHHH 11 11C4e3HOBeHHfl 6oJJee MenKHX. 

7Js.rJeiiiiH pelr<eJifiU.HH H peKp11CTaJJJJH3aU.HH HMeJOT 60.'lbWOe npaKTH4e-

CI<Oe 31Ia4eHHe npH HCI10Jlb30BaHHI1 Jlb,li.a 11 CHera B I<a4eCTBe CTpOH-

re.'lbHbl '< MatepHaJJOB, Tal< KaK OHH I103BO.rJS110T nO.rJy4HTb 113 OT.UeJlbHbiX 

I<YCI<OB MOHOJl HTHble KOHCtpyKU.HH. 

CnOC06bl HAMOPA)f(HBAHHSI Jlb.UA 

B npaKTHI<e HCtnOJJb30BaHHH JJb.U.a B Ka4ecrse crpoHre.nbHoro Ma-

repHaJia pacnpocr paHeHb! rp11 cnoco6a HaMopa>KHBaiiHH JJbJl.a .UJJH 

co3)l,a 11VJH HIDI<eHepHbJX KOHcrpyKU.HH 11 coopy1KeH11 i1: 

I . H aMopa>KHBaHHe JJb.LI.a npepbiBHbiMH nOJJHBaMH. 

2. H aMopa>I<H-BaHHe Jlb.Ua npepblBHb!MH n OJJHBaMH c .uo6asJJe-

HHeM KYCKOBOrO Jlb.Ua, 3aroraBJIHBaeMOro Ha pe i<e HJIH Ha BCrJOMOra-

TeJJbllOH nJJow.a.n.J<e. 

3. IO yreM J<JJaJl.KH .neJJ.HHbiX I<OHCTPYKU.HH H3 npH3MaTH4eCKHX 

rJihJ6 JJb.ll.a, Koropbie 3aroraBJJHsaiOTCH Ha peKe HJJH 03epe 11 no.uso-

3HTCH K Mecry CTpOJHeJJbCTBa. 

H a 6eperax Mopeii aHaJJOrH4HbiM o6pa30M npliMeHHetcH Mop-

CI<OH .ne.n. H MOpCl<aH 80:1,3. 

Mero.n.oM npepbiBHbiX no.riHBOB MOmHo nOJJY4HTb MOHO.riHrHhie 

JleJl.SlHbl e I<OHCrpyi<UHH .'li06blX OlJeptaHHH. n.nH 3TOf0 113fOTOBJLHeTCH 

s peMeHH 3Sl ona.riy6r::a, COOTBeTCTBYIOUlafl BHyrpeHHeH <fJOpMe Jle.ll.HHO· 

ro coopy>KeHHH; s 4 acrHocrH, raKaH ona.ny6I<a Momer 6biTb c.n.eJJaHa 

H3 cHera. K Mecry crpmne.nhcrsa tno:.taercH oxJJa>K:I.eHHaSl s o:~,a H 

H3 wJJaHra Ha6pbi3rHsaercH Ha onaJJy6Ky, n oc.ne 11ero Ha ona.1y6Ke 

o6pa 3yercH KOp04Ka JJbJla. Dpu n ocJie;:I.yiOW.II X nOJIIIsax s BO..le, re-

J<yw.e ii nO OCTbl BW eH Jle.UHHOH ITOBepXHOCTH, <lJOpMHpyiOTCH KpHCraJJ-

Jlbl BHYTPHBO.UHOro Jl h.ll.a, Kor opbi e npnMep3aiOT I< xoJJO..'I.HOMY Jlb.UY 

H 3aJJ.ep)J<HB3 10T ·CTei<aHHe. 06pa3yiOUlHHCH CJlOH BO.ll.bl II l<piiCTa.'lJJOB 

3areM 3 aMep3aer H npespall.laercH a Kpenr<Hii .neJJ. 6eJJosaroro useta. 

n pH HaMOpamHBaHHH Jlb:I,a npepb!BIIbiMH !lOJI IIBaMH OC06oe 3Ha-

4eHHe HMeer npaBIIJlbHOe 4epe!I.OBaHHe ITO.rl!IBOB H .U03HpOBKa BO..lbl 

B 3 aBH CIIM OCTII or reMnep arypbi, serpa H .n.pymx ¢aKtopos. H 36bi-

T04Hbie 11 JJ.JIHTeJJbHble ITOo1HBbl 33MeA.flHIOT H3M0p8)!{1183HIIe, Bb13bi-

B3 10T 60JJbWOf"i CTOK, npHBO,'l.HT K HepaBHOMepHO:vty 113MOpa>KHBa-

IIIIIO, o6pa30BaH HIO 6yrpucroro .nh.n.a 11 Moryr .'l,a)l.;e npusectu i< 
pa3Mbrsy paHee o6pa3osaswerocfl ."Ibl.a. Hau6onbwaH HHreHCnB-

HOCTb IlaMopamHB3HHSl I10.1Y4aeTC5l npu nonepeMeHHOM o6.'1HB3HIIH 

OCTbiBWeH .'Ie.'lHHOH noaepxHOCTII He60.rJbWHMII IlOpUHHMII BO!I.bl C ra-

I<IIM paC4eTOM, 4T06bl nepe;l. 04epe,.lHblM nO.'IIIBOM paHee H3MOpO-

>KNlllblfl .rien HMe.fl reMneparypy HH>Ke -2°. T orAa npu noc.'leAyJO-

Jl.J,eM noJJuse o6pa3oBaHHe Jlb.Ua ycKopHercH 3a cqer speMeHHoro 

nOBbllll eiiHfl TeMnepatypbl paHee o6p a 30BH IIH OfO .f'J b..la. no J].aHHblr.t 
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Hat5.liO'\eHHH, CKOpOCTb H3MOpa>KHB3H~S1 npaKTHtieCI<II ~ I O>Ke r ObiT• 

ZlOBe'l,ena ,li,O Q 5 CA1. B C)'TI<ll Ha K3)1<,ll,b!H rpanyc OTPHU3TeJibHOH 1' 
0 

' eNJ:. 
neparvphT. 

B. ue.I'!HX )'CKOpeHHH CTpOHTeJibCTB3 npHMeHHeTCfl T3I< H33btllae-

~toe CMeWaHHOe HaMOpa>KHB3HHe, COCTOS1ll.{ee 113 lTipepb!BHb!X TI OJl iiBOB 

c Ha6poCKOH Ha H3MOp3)1<JiB3eM)'IO TIOBepXHOCTb I<)'CKOBOro JlbAa 

)lJJH .3TOfO )'KJI3,ll,brBaeTCH CJJOH K)'CK~BOfO Jlb,ll,3 TOJilUHHOfi 20-.: 
30 CAt H nOCTeneHHO TIOJJHBaeTC51 BO,ll,OH ,ll,O 33TIOJJHeHHfl Bcex TI)'CTOT 

n npoMopam 11a aercH. C.ne.n.yiOlUHH c.noi-i ¥KJJa.n.~m aiO r noc:te roro, 

KaK ·no.llHOCThiO npoMeps paHee )'JJO)I<eHHbm CJJOH. B Hei<oropbi X c..rry. 

tiaHX OKaSbiBaeT.CSJ 3¢¢eKTliBHbiM CTpOHTeJJbCTBO TI)'TeM J{Jl3,ll,I<H Jie-

;I.HHbJX KoHcrpyKUHH HS « Ka6aHoB» - npn<SMarHt~ectmx r.nbt6 Jih.n.a. 

fJJbiObi yK.na.n.biBaiOTCH ropHsOHra.'lbHbiMH P51 • .li.3MH o.n.Hospe;\IeHHo n0 

B.CeMy nepnMerpy coopy:>KeHHH C .nepeBHSKOII lllBOB H TIO,li,JIHBaHneM 

BO,ll,bl, KOTOpaH ueMeHTnpyer KJJ3,li, I<y. ·BMeCTO BO,ll,bl M O>I<HO TIPHMe-

H51Tb MOKpbiH ,nepeys.na)I(HeHHbiM cHer. 3ror cnoco6 Han6o.nee uene-

coo6paseH B paHOH3X C MHfKHMH H€YCTOMliHBblMH 3HM3M H, r.n.e CTpo-

HTeJibCTBO M€TO.!I.OM ·H3M0p3)1(HB3HH51 sarpy,ll,HHTeJibHO HJIH BOOO LI..I.e 

HesosMO>KHO. CrponreJibCTBO HS npHsMarnt~ ec KHX r.nbt6 Jlb.ll. a -

HaH6o.llee 6brcrpoe no cpasHeHHIO •C JJ.B)'MH BbillleonHcaHHbiMH cnoco-

6 aMH H3MOpa:>KHB3HH51, HO 3TOT CTIOCOO S1BJI51eT•C51 ,ll,OpOfiiM, Tal< KaK 

CB51S3H C ,li,OTIOJIHHTeJihHbiMH paooTaMH no BbinHJIHB8HHIO f Jibl O Jlh,lJ,a 

!i SH3liJiTeJibHbiMH rpaHC-TIOpTHbiMH paCXO,ll,3MH. 

APMHPOBAHHE Jlb,IJ.A 

HssecrHo, qro npot~HOCTb 6eroHa MO>KHO cymecrseHHO yseJIH· 

liHTb, BBO,lJ,H B Hero MeT3JJJ1HtleCK)'IO apMary py. lliHpOKOe TipHMeHe· 

HHe )l(eJieso6eTOHa H3TOJJKH)'JIO Ha MbiCJlb 0 B03MO:>KHOCTH yseJIHlle· 

HHH .npoqHOCTH Jib,lJ,3 nyTeM BBe,ll,eHHH B HerO apMaT)'pbl HJIH TBep· 

,lblX .!1.003801{. 

BHa4aJie ,ll,eJiaJJHCb .TIOTibiTKH apMHpOB3Tb Jie,ll, TOHKHMH CTBOJia· 

MH JJ.epesbeB H serKaMH, OJJ.HaKo 3TOT cnoco6 lllHpoKoro pacnpocrpa· 

HeHHH He HallleJI, raK .KaK He JJ.aBaJJ cymecrseHHoro yaeJJHt~eHHH 

npotiHOCTH. HHrepecHoe npe,!lJJO)I(eHHe 6htJJo c.n.e.naHo B 1942 r. 8 

AHrJJHH n)l(e¢>¢>pH naHKOM. 11M OblJJO npe.UJJO)I(eHO nocrpoHTb .ne.uH· 

HOH Kopa6JJb·aiic6epr JJ.JJH ycTpoiicrsa Ha HeM nJJaaa!OIIleH 6ai3hl 8 

p aiioHe CesepHoro TIOJIIOCa. n pe,ll,'IlOJiaraJIOCb, tiTO CTeHbi «Kopa6JIH» 

6yJJ.)'T C;I.eJiaHbl H3 JlbJ].a C npHMeCbiO ,ll,peBeCHOH TI)'JlbTibl ,ll,JIH yaeJIH· 

qeHHSI MeXaHHtJ€CKOH npOtJHOCTH Jlb.ll.3 H OKp)')l(eHbl BOJl.OHenpoHH· 

uaeMoH o6o.notJ:KOH. B 3THX cTeHax npH noMOIIlH xo.no.n.HJibHhi X M
5
ao· 

WHH J].OJJ)I(H3 ObiJia TIO,ll,,ll,ep)I(HB3TbCH TeMnepaTypa OKOJIO - 1 ' 
5biJJ paspa60TaH pa6otJ:HH npoeKT «KOpa6JIH» BOJl.OH3MellleHHeM 

2200000 T H HaMet~eHo MecTo JJ.JIH ero crpoHTeJibCTBa Ha no6epe>Khe 

KaHa.llbl. 3Tor rpaHJJ.H03HbiH npoeKr He 6btJI ocyme-crs.neH noroMY· 

qTo 33 speMSI npoeKTHpOBBHHH B03,ll,)'WHblH ¢>.nor CT8Jl 6onee MOUl~ 
HbiM H norpe60B3.riHCb OOJiee Jl.JIHHHble B3JieTHbie TIOJIOCbl. Te~ H 

MeHee JJ.JJSI 3Toro ·npoeKTa 6b!JIO nposeJJ.eHo 1-moro Hcc.neJJ.oBaHJHf no 

on pe,ll,eJieHHIO CBOiicTB Jlb,ll,3 C .npHMeCbiO .upeBeCHOH nyJlbTibi, KOTO-

pble not<333JlH, l.JTO TI)'TeM ,U003BI<H fTOCJle,UHeH MO>KHO cyiU.eCTBeHIIO 

yBeJJHl.JHTb np04HOCTb H BH3KOCTb Jlh,ll,a - J].{) ,li,B)'X pas. 

J111repec K apMHpOB3HHOM)' JlbA)' BOSOOHOBHJICH B KOHUe nHTH· 

.n.ecHTbiX ro.uoa. B C iliA 6biJIH ·npose.n.eHbi HOnbiTaHHH .nb.n.a c .uo6as-

J<aMH creKJIOBOJJOI<Ha, .n.peaecHoro BOJIOKHa 11 onHJJOK, ac6ecrosoro 

BO.TJOKH3, nanhe-MaWe 'HS ra3eTHOH 6yMarH, KpaXMaJJa H CMeCeH 3TMX 

Ma1'epHa.noB (Ko6.n, KHHrepH, 1966) . B pe3y.nbrare 3THX HCnbiTaHMi'1 

6b!JIO )'CT3HOBJieHO, liTO npOt!HOCTb a pMHpOB811HOrO Jlb,U3 B03p3CTaeT 

JIHHeHllO C yBeJIH'lJeHHeM 06beMa CO,ll,ep>KaiU.e f OCSl B HeM H3•TIOJIHHTe-

,1JH. Haw6o.nbwaH npoliHOCTb KoHrJioMepara 6ht.na no.nyt~ eH a npH MC· 

TIOJib30B3HHH B Kal.JeCTBe H3TIOJIHHTeJJH CTeKJIOBOJJOKHa HJIH BOJJOK-

HHCTOfO ac6ecra. ConporHBJieHHe paspbiBY TaKoro •KOHr.noMepara 

yaeJIH4HB8JIOCb TIO CpaBHeHHIO C CO,npOTliBJieHHeM l.JHCTOfO Jlb,ll,a npH-

MepHO B TpH pa3a npH 06beMe HalnOJIHHTeJlH paBHOM 5% OT o6mero 

o6beM a 11 a 5-•6 pas npH 10% Hano.1IHHreJIH. Ho cTOHMOCTb 3THX 

HanoJIHHTe.nei1 .UOBOJJ bHO BbJCoKaH. CaMhiM .n.eweBhiM oKaaa.nocb ap-

MHpoBa'H'H'e JII>.!I.a nymmoii Hs raserHoii 6yMaJrH H .upesecHbiMH onHJI· 

KaMH. B 1952 r. s CCCP 6hiJIH npose.ueHbT HCCJie.n.osaHHH Jib.ll.a c 
,U06aBK3MH pasMOJIOTOH ,lJ,peBeCHHbl , KOTOpafl C.l)'>KHT HCXO.UHbiM 

CblpbeM ,ll,JISI npOH31BO,UC'J1B3 ra3eTHOH 6yMarH (KaraH H .up., 1965). 
3TH HCCJie,ll,OB3HHSl fTOK3S8JIH, liTO HaH60Jiee 3¢¢eKTHBHbiM H 3KOHO· 

MHlleOKH ue.necoo6pa3HbiM B H3CTOSlll.l,ee BpeMSl HBJI51eTCS1 ynpOtiHe· 

HHe Jib,ll,a nyreM pa3se.n.eHHH B saMopa:>KHaaeMoi1 ao.ue JJ.pesecHoro 

BOJIOKHa H3 pact~eTa, liTO 06beM ,UpeBeCHHbl COCT3BHT 5-7 % OT 

06beMa TIOJI)'lll3eMOfO Jie,ll,O·IBOJJOKHHCTOfO MaTepHaJia. Dpe,ll,eJI npoq-

HOCTH T3K0f0 MarepHaJia .npH •C)I(3THH )"BeJIHl.JHBaeTCH B 3-4 pasa 

no cpaBHeHHIO C npOliHOCTbiO tiHCTOfO Jlb)la H ,ll,OCTHraeT 100 KZ/ CM2• 

CKopocrh .nonsyqecrH ynpo4HeHHoro Ji b2l.a a 2-3 pa3a MeHhwe, t~eM 

y liHCTOfO Jlb,ll,8. 

YIHTepecHoii oco6eHHOCThiO Jib,ll,a, apMHpoBaHHoro .n.pesecHbiMH 

BOJIOKH3MH, 51BJJSle'OC5l TO, 4TO ,npH ·COJIHel.JHOH pa,ll,H8UHH HJIH lflOBhl· 

weHHH reMnepaTypbt sos.n.yxa Ha noaepxnocTH JJb,ll,a o6pa3yeTcst 

TIJIOTHblH CJIOH ,npeBecHOfO BOJIOKHa, KOTOpblH CJI)')I(HT TeTIJIOBO~I H30· 

JIHUHeii H saMe,ll,JISJeT ,naJibHeiiwee TastHHe. Ta.KHe CBOHCTBa aeChMa 

no.ne3Hbt B r ex c.nytJaHx, Kor.n.a Ha.n.o saiUHIIlaTh .ne.n.HHbie coopy>Ke-

HHH OT T aSIHHfl, HanpHMep ,ll,JI51 npO,ll,JieJ-IHSJ CpOKa CJI)')I(Obl .TJe!l,HHbiX 

.n.opor H a3po.upoMoB. 

YBEJIH1.JEHHE nP01.JHOCTH CHEfA 

HecymaH cnoco6HOCTb cHe:>KJ-Ioro noKpoaa H npotJHOCTb cHe)l(· 

I:Ib!X OJIOKOB onpeJ].eJi f!IOTCH TI.'lOTHOCTbiO, TeMnepaTypoH H CTpOeHHeM 

CHera. npotiHOCTb e.crecrBeHHOrO CHe>KHOfO noKpoaa OObltJHO Hese-

JlHKa, TI03TOM)' ,ll,JIH IiOTIOJib30B8l!IIH CHera B CTpOHTeJibHbiX UeJJSIX 

OObllJHO npHXO,ll,HTCH HCK)'CCTBeHHO yaeJIH4HB3Tb ero npOltHOCTb. no-

CTHf3IOT 3T0f0 nyreM ynJIOTHeHHSI CHera, 38tJ3CT)'IO B COtleT3HHH C 

nepeMellJHB3Hiie~t tHJIH )'BJJ3)1(HeHUeM. 
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Dor1. At'HCTBHeM C>I<HMaiOtUeft Ha rpy3 KII CHer ynJlOTHST er cn n ' n, PH· 
4e\1 4eM BbJUte reMneparypa, reM JIY4We OH y nJIOTHHe Tc s:r. O co6eH-

HOCTbiO CHera HB.nSleTCH TO, 4TO ero .np0 4HOCTb Hap a CTaeT He TOJlbi(Q 

s npouecce C>!(aTIIH, HO ewe nono.nHnre.rtbH O yseJit£411BaercH 6 Te lle-

Hlle HeKOToporo speMeHn noc.'le lltexaHn4ecKo r o B03Aefl c rsnH . 3 ro 

3a \1e4 aTe.TJ bHOe CBOftCTBO CHe ra .'laeT n p a 1\TIP·leC 1\)'10 8 03 !11 O>KHOCTb 

cywecrseHHO y .TJy4WHTb ero crp o ure.1bH hte Ka 4ecTsa. 

Yse.'lH4eHHe nQ_04H OCTH cHera ,n pou c xo.QIIT sc.TJ e.lCT BIIe c 111ep3a. 

HIIH KpiiCTa.'WOB. npH MexaHll4eCKOM yn.TJ OTHeHIIll CHera KPirCTaJI.fJ bl 

CHe>KII HOI\ .10M a IOl'CH, o6.10MI\H C6.'1 11)Ka IOTCSl II y s eJIII411 sa eTCH HX 

KOHTaKTHall nosepXHOCTb. Bee 3TO CnOC06CTByeT IIHTeHCIIqHI I<au11 H 

npoueccos pe)f<eJIHUHH n peKpncra.TJ .rlll3aUIII! 11 o 6pa30BaHmo csoeo6-

pa3Horo .rte,'lHHoro cKe.rieTa a yn.ri OTHe HHOi'l Macce. B pe3yJibTarc 

:nnx npoueccos a Te4eHue 5-lO "lac •nocJie ynJIOTHeHmt nponcxoAHT 

AOBO.'lbHO liHTeHCIIBHOe HapaiCTaHlle TBepAOCTl! lT np04HOCTH CHe1ra, 

I<OTOpble 3 a 3TO speMST MOfYT yseJIH4HTbCH B I Q II 6oJiee pa3 . 

Y ·n.'lOTHeHue cHera no..a. )l.eiicrsHeM ..a.asJieHIIH Haw ~ 6oJiee 3¢¢ei<-

TIIBHO ocyw.ecrs.uleTcST npH re~1nepaT y pe cHera, 6 JJ H3 KOH: K 0°. n o 

Mepe nOIIH>KeHI1H TeMneparypb£ CHera 3¢¢eKT OT npHJIO)f<eHHH Ha-

rpy3KI1 yMeHbWaeTCH, Tal< KaK npOt.tHOCTb H ynpyrOCTb CHe)f{J1HOK 

yse.lli411BaJOTCH H ,!l.JIH llX pa3pyweHHH rpe6yJOTCH nOBbiWeHHhle Ha· 

rpy3KH. noBbiWaTb ,laB.JJeHHe npH yn.10THeHIIII CHera 3aTpyJI.HHTeJib-

HO ll He scer..a.a peHTa6e.'lbHO. Hanp11111ep, npu yi<aTI<e cHe>KHoro 

noKposa 4pe3MepHoe yse.llf4eHHe seca KaTKa M O)f<eT D. a )f{e yx y:~, ­

lllHTb 3¢¢eKT yn.TJOTHeH11H. n o3TOMY B HH >KeHep HOH npaKT11Ke WHpO-

KOe npHMeHeHJie HaWe.1 KOM6HHHpOBaHHbiH Cf10 C0 6 )'flJIOTHeHHH, C0-

4eTaJOW.Hfi HeCKO.lbKO nOCJie,lOBare.TJbHbiX UII KJIOB pa3 p y WeHHH, ne-

peMeWHBaHHH H c>KaTJiH <:HemHOH M a CChi. 

.npH MeXaHH4eCKOM pa3pyllleHHH 11 n epeMe WHBa HHH CHera npo-

HCXO:I,HT pa3pyWeHHe KOHTaKTOB M e m:~, y CHe>KHHKaMH 11 CaMHX 

cHe>KHHOK, npH4eM s nepsy10 oqepe..'l.b pa3pywa1orcH HaH6oJiee cna-
6hle KOHTaKTbl. 06pa3yeTCH 6oJiee O)lHOpO.LI.HaH Macca H3 OKpyrJieH-

HbiX KpHCTaJIJJH4eCKHX sepeH, KOTOpbie Aa>Ke 6e3 .LI.aBJieHHH JIY4We 

«ynaKOBbiBaJOl'CH», ' t~eM HatJaJibHhie sepHa CJIO>KIIOM ¢opMbl. M exa-

HH4ecKoe c>Kar11e 3Toi1 Macchi cnoco6cTsyer pe>Ke.riHUHH 3epeH 11 

HapaCTaHHIO np04HOCTH MaCChi. 

Ec.TJH TaKyJO yn.TJorHeHHYJO Macey l.lepes HeCKOJibKO t~acos noti.-

seprHyrb nOB1'0pHOMY pa3pyweHHIO, nepeMeWHI3aJIHIO H C)f{3THIO, TO 

ee np0"4HOCTb .LI.OnOJIHHTe.1bHO nOBbiCI1TCH, TaK KaK npH nepeMeWHB3· 

HHI1 B nepByJO 04epe,'l.b paspywaJOTCH OCJia6.11eHIIble CBH311, noHH-

IKaJOW.He 061l.l)'IO npOt.tHOCTb. npaKTH4eCKH ·npo uecc nOCJie.LI.OBaTeJJb· 

HOfO paspyWeHH5l H yn.10THeHHH CHe)f{HOrO flOKpOBa ITpOH3BO)lHTCH 

KQ)fn.'leKC0~1 MaWHH C opyJI.HHMH .LI.JIH o6pa60TKH CHera, BKJI!043!0· 

lUHM 60p0Hbl, K)'.1bTHBaTOpbl H.llH ;1.pyr11e Op)'.U11H AJIH pa3pyweHHH l1 

nepeMeWr!BaHHH CHera H KaTKH H.111 r.riaJ.H.lKH .LI..'IH ero yn,TJOTHeHHfl. 
- B 

.ll~1H ycTpOHCTBa CHemHbi X ,n.opor 6bi BaeT ,J.OCTaT04110 ,lBYX UHK.'IO 

o6pa6oTKI1 c HHrepsa.'lOM t-5 ewe. TaK, np'H ..a.syx o6pa6orKax ~Her~ 
C Ha4aJibHOH nJIOTHOCTbJO 0,18 2 / C.M3 11 TBep.UOCTbiO 0,33 K2/CAt np 
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r e i\mepa"Py p e - 10° cnycTH 5 'laC ITOCJJe BTOpOH o6pa60TKH nJJOT-

I!OCTb .LI.OCTHrJia 0,44 2/CM
3 

11 TBep.LI.OCTb t!.O 5 K2/CM2 (B JJ.aHHOM 

cJJ y 4ae s a aeJIH4HIIY rsep..a.ocrH 6hi JJO np!HIHTO conpoTHBJieHI1e cHe-

ra np11 morpy>Ke HHI1 a Hero wap11KOsoro wraM.na). 

Ew.e 6oJi bweH: n JIOTHOCTH H npo4HOCTH MO>KHO .uocTHrHYTb, ecJIH 

n epeMeWHBaHHe •CHe >KHOH MaCChi npOH3BO.UHTb C Hei<OTOpbiM ITO,UO· 

rpeBOM n y Te M 0 6.LI.yBa TeflJJblM B03..'1.YXOM HJJH ,n.o6aBJieH11eM BO.LI.bl. 

n p u n ocJie.Uy iOil.leM OXJiam]leHHH TaJIOH Ma CC bl noJi y4aJOT CHe)f{HCTblH 

Jie.LI., MeX31ll!4•eCI<I1e CBOHCTBa KOTOp o rO np116.TJH>K310TCH K CBOHCTBaM 

n o p trcr o ro Jl bJla. 

COOPY)I(EHHE H30 Jlb)l.A H CHEfA 

,HpHMeiiHTh Jie.LI. 11 CHer B CTpOJo!TeJibHbi X UeJIHX flbiTaJIHCb ew.e B 

.upes1me speMeHa. HapOAhi Ceae.pa, npHcnoca6JIHBaJIHCb I< cyposhiM 

nl'HPO.UHbiM y•CJIOBHHM, Hay4HJII1Cb 11 c yonexoM lf!PHMeHHJIH cHer JJ.JIH 

cTpO'HTeJib'CTBa XH>KHH 11 sanoM·oraTeJibHbi X nocrpoeK. O co6oro Mac-

repcTsa llOCTHrJIH 3CKHMOChl. Hx cHe>KHhre xHmHHbl (11rJiy) HBJIHJOT-

-cH o6pa3UOM ocrpoyMHOro H yMeJioro HCnOJib30BaH115J CHera .UJIH 

CTpOHTeJibCTBa coopy>KeHHH. 

Jle..a. .LI.JI H CTpOHTeJibCTBa paHee npHMeHHJI CH pe,!l.I<O. dCKHMOCbl 

npe,U'f104HTa JI H COopy>KaTb CBOH flOCTpOHIUI 113 CHera. Yf3 HCTOpHH 

H3BeCTeH JIHWb O,UHH npHMei.JaTeJibHbiH npHMep nOCTpOHI<H 113 

.ribJJ.a - 3TO Jie..'J.HHOH ..'J.OM, nocrpoeHHbiH a n erep6ypre a 1740 r. 
.llo1>1 pa3MepoM 5,3 X 17 At H shrcoroi1 6,4 . .u 6biJI nocrpoeH H3 4Hcroro 

Ji b,n.a. 113 Jib.Ua 6biJII1 c.n.eJi aHhi Tai<>Ke OKHa, .usepH, apxHreKrypHhie 

11 CKYJibTITypHbl e )'KpaweHHH, Me6e.rlb H ,.rr.pyr11e npe,n.MeTbl, B TOM 

4HCJie nyWKH 11 MOpT11pb1, H3 KOTOpblX CTpeJifl .'lH HaCTOHUJ.HMH 

H,UpaMH. 

3ror .UOM 6biJI ~ n oC'I'poeH paJJ.H sa6aBbl no J<anp113y HM.neparpH-

Ubi AHHbl J1oaHOBHbi, TeM He MeHee OH HarJIH:I,HO .LI.OKa3aJI WHpOKHe 

B03 MO>I<HOCTH HCfl0Ji b30BaHHH Jib.LI.a B Ka4eCTBe CTpOHTeJibHOrO Ma-
TepHaJJa . 

B 1930 r. HH)I<eHep M. M. KpbiJIOB paspa6oTaJI nepBbiH: npoeKT 

crpoHTeJibCTBa XOJJOJJ.Hbi X cKJiaJI.OB H30 .rib:~,a. B 1939 r. OH pa3pa6o-

ran 6onee co aepweHHhiH: npoeKr JieJJ.HHoro CI<Jia.n.a AJIH xpaHeHnH 

OBOW.eH, KOTOpbiH nOCJIY>KHJI OCHOBOH JJ.JIH ,UaJibHei1w ero lllHpOKOrO 

pacnpocrpaHeHuH Jie.LI.HHhiX CKJiaAOB CHCTeMbl 1\1. M. KpbiJiosa. 

Y>Ke nepsbie rO.LI.bl 3KcnJiyaraunH JieASlHbiX CK.'laAOB noKa3aJlH 

liTO OJIH 06.TJa}J.aiOT U,eJibiM pH.J.OM npeiiMYW.eCTB nepe,n. AP)'fHMH BH: 

:J.aMH xpaHJI.'JHill. B 1940 r. obiJIII pa3pa6oraHbl TllnOBble npoeKTbl 

JieJJ.HHbiX ci<.TJa.uos 1\1. M. KpbiJiosa ei\liWCTbiO Ha 250 11 500 T npo-

JJ.YKUHH. Bno c .TJe,n.cTBHH 3TH npoeKTbl 6biJIII yro4Hellbl 11 :wno.'IHH-

reJibHO pa3pa60TaHhl npoeKTbl CKJia,UOB eMKOCTb!O Ha 20 60 100 
135 II 1000 T. ' ' ' 

B Jie.URHbl\ CKJia 1.ax ace ocHOBHbre crpoHre.TJbHble KOHcrpyK-

UHH ~ no.rt, creHbi H nepeKpblTHH - •BblnO.riiiHJOTCH ~tso Jibl8 HaH-

60JI(:!e orseTcTBeHuort 4aCTbiO HBJIHJ01'C.H •n epeKpb!TIIH. B • npaKTHKe 
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npUHSlTO AeJJaTb nepeKpblTIHI H3 CMe){<.HO CTOfllUHX ITOJJYI<p y 

CBOAOI3, COe.!l.HIIeHHblX csepxy cn.TJOWHOii JJ e.li.HliOll JlJ1 8 HKOi't. f Jl blX 

Ha pHc. 10 npe.n.crasJJeH runosoii JJe.n.smofr CI<JJa.n. e l\mocrbio 

250 T cHcreMbJ M. M. Kpbi.'IOBa. Jle.n.flHOii Macc us pa3 pa 6a r biBaercR 

I IIlaH 

3 'I 

PaJpeJ flo C/J 

; 

PHc. 10. Jle.zJ.SIHOH CKJia.ll eMKOCTbiO 250 T CHcreMbi M. M. KpbiJIOBa : 

I- JJeAAHOA waccsa; 2- repMOHSOlllll.\HJr. 3 - aeNllliH8ll npBcblnKa; 4 - ne,AO-COli.RHble 

K8PM8Hbl; 5 - ,ABOAHble IDTOpbl H3 NeWKOBHHbl; 6 - TaM6yp 

H8 rny6HHY OKOJJO 1 .M. B cpe)l.HeH qacrH MaCCHBa ueHrpaJJLHblH 

KOpH)l.Op WHpHHOH 3 .M, no cropoHaM KOTOporo pacnoJJaraJOTCH KB· 

uepbl .ZXJJ51 xpaHeHHH rosapos. Bhrcora KaMep 3,5 .M, uJHpHHa 5 -"· 
KaMepbl paa.zxeJJeHbl JJe.ZX51HhiMH creHaM·H TOJJlUHHOH 3 .M. TaKyJO >Ke 

TOnlllHHY HMeiOT H ropu.osbie creHbl. To.rn.U.HHa npoAOJibHhiX creH -

2 M. l(aMepbi nepeKpb!Tbl C80)l.3MH C BHyTpeHHHM KpyrOBbiM oqep· 

S2 

r aHHeM, paJlJ{Yt: <I<Or oporo paaeH n oJJOBHHe WHpHHbi KaMepbi. ToJilUH· 

18 
c ao.na B aepxu ei"J qacrH - or 1,75 .no 2 M . 

I J1e.ll.fi'IIO i'l MaCCHB CH a py){<J1 33lll.HUI.eH OT TBHHHH H pe3KHX TeM-

n ep aryp Hbi X l<OJJ e6 a HIII"t CJJ OeM Ten JJOH30JJ HUHH 113 OOHJIOI<, TOpcpa, 

WJI 8 1<8 IIJI H .li.PYrHX Te nJIOH30JJHUHOHHbiXv MaTepHaJJOB. llMI npOH3-

BO.li.CTB3 n orpy 3o-pa3rpy30lJHbiX onep aUHH H npe.no x paHeH"HH CKJiaAa 

OT H3JIIIWHer o npOHIIKHOBeHHfl BO BpeMfl 3THX onepaUHH TenJJOfO 

1303.nyxa ycrpaH B8 10 T .li.BOHHOH TaM6y p C ITJJOTHblMH BOpOTaMH H WTO· 

pa l\I JI H3 MeWKOBHHbl. 
J1e.li.HHble CKJJa .ll.bl BHaliaJJe HCITOJlb30B8JIHCb npeHMylUeCTBeHHO 

.li.Jl fl x paHe iiHfl OBOlUeH, cppyKTOB, COJJeHHH H MOJIOlJHbiX np o.LI.yKTOB. 

B IIHX ,n o.n.LI.ep>KHBaJiacb reMnepary pa or 0 .LI.O ~4 ° ,nyreM [lpHMeHe-

!IHfl JJ e.LI.OCOJl fiHOfO OXJia >KAeHHH, OCHOBBHHOfO Ha TOM, liTO nOCbinaH~ 

Jlbl~ l COJibiO JJe.LI. H3lJHHaeT TBHTb .npH OTprn~aTeJibH O H TeMneparype, 

n o r JJOlll,8 5l npH 3 TOM renJIO. llml Jie.li.OCOJ15IHOfO OXJIB>K.LI.eHHH ycTpaH-

B8JIH cneUH2JlbHble « KapMaHbl», KOTOpbl e npe.ncraBJJH!OT 'C060H HHUIH 

B JteJl.HIIblX CTeHaX C YCT2HOBJJeHHblMH T8M 60lJK3MH H pellleTlJ2TbiMH 

fllUHI<aMH, s KOTOpbie 3a•KJJa.ll.hiBaJJH JJen H 3acbmaJJH coJJb. Bo'4.KH 

c.n y )JUIJJH .LI.JIH co6HpaHHH paccoJia. CoJib .no6aaJIHJIH nocTeneHHO s 

38BHCHMOCTH OT norpe6HOCTH B OXJI2>K.ll.eHHH. llJJH 60Jiee HHTeHCHB· 

HO'f O OXJJa)K.ll.eHHH HH0 f .ll.2 .li.OllOJIHHTeJibHO nOCbi•ITaJIH COJlb!O JieJl.H· 

HOH noJI. 

n o cJJe .nepBblX ycneWHblX OITbiTOB no HCnO.Tlb30BaHH!O JJeJl.HHbiX 

CI<JJB.li.OB B I<alleCTBe OBOUI.eXpaHHJIHlU Jie.li.HHbi e CKJia.ll.bl HallaJIH HC-

n OJJ b30BBTb T8K>Ke KaK XOJIOJl.Hbie CI<Jl8.lbl .lJlH XpaHeH HH MHCa, pb1-

6bl H ApyrHx npo.nyKTOB. B pai1oHax CH6HpH H Ceaepo-BocToKa 

OI<232Jl0Cb B03MO>KHbiM nO.LI..LI.ep>KHBaTb B Jie.ll.HHbiX CKJJaAaX B TelJe-

HHe acero JJeTHero nepHo.na reMnepaTypy HH>Ke -10° 3a ctJeT xoJio-

.LI.a, H8l<OITJJeH HOf0 B Jie.LI.HHOM M8CCHBe H OCHOBaHHH CI<JiaAa npH 

3HMHei1 xJiaJI.o3apHJliKe. TaKHM o6pa30M pewaJiaCb npo6JJeMa xpa-

HeHHH •CKOpOnOpTHlll,HXCSI npO.LI.YKTOB BO MHOfHX HaCeJieHHbiX nyHK-

T2X, r.zxe OTCYTCTBOBaJIH XOJIQ.li.HJlbHHI<H C MalllHHHblM OXJia>K.LI.eHHeM. 

B nocJieUHHe ro.nbi noHa·HJiacb TeHneHU.HH col!eTaTb Jie.LI.HHbie 

CKJIB.ll.bi C He60JJblllHMH XOJIO.li.HJlbHbiMH ycTaHOBKaMH, qTO .LI.aer B03-

MO}I<l-IOCTb 6oJiee oneparHBHO peryJIHposaTb TeMneparypy s oKJia.LI.e 

H C03.li.2B2'Tb O'llTHMaJibHbJe YCJJOBHH .li.JIH XpaHeHHH B HHX TOB3pOB. 

B H opHJibCKe H .Uy.LI.HHKe, a llaCTHOCTH, nocrpoeRo HeCKOJJhKO Jie-

JI.fiHbiX CI<Jla.li.OB eMKOCTbiO Ha 1000 T, o6opy;:I.OBaHHbl X M3UIHHHbiMlf 

XOJIO,lHJibHblMH ycTaHOBKaMH. 

B o speMH 3HMHHX soeHHbiX neJicTBHH a nepHon Be.riHKOH 0Te-

qecraeiiHOH BOHHbi Jie.LI. H CHer lllHpOKO npHMeHHJIHCb npH CTpOH· 

TeJJ bCTBe o6opOHHTeJJbHbiX coopy>KeHHH - 3allUITHblX BaJJOB, npOTH· 

BOT211KOBbiX 3arpa>K,LI.eHIIH, yKpbiTHH II Apyrnx ct>opTHcl>llK3U.IlOHHbiX 

coopy>~<eHu ti (4eKOTHJJJJO, 1945). 

H a pei<ax s CH6HpH H30 JJb.LI.a aoaBO.li.HT speMeHHble npH118JJbl H 

JI.aM6bJ, nepeMbl4KH H .LI.pyrHe fH.LI.pOTeXHlltteCKHe COOpy.>KeHHH (DY· 
6bipb, 1965) . Ce30HHbie Jie.ZXHHbie .LI.aM6bt o6btttHo ycrpaHB810T B Me· 

CTaX BbiHY>K.LI.eHHbiX 3HMOBOK <t>JIOTa ,l]..TISI 3Bll.U!Tbl CYAOB OT BeCeHHe· 
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ro .'lC 10\011.3. n pntta.'J bHble COOpy)J<eliJUi 1130 Jlb)l.a B03BO 
· · 6 )l.fiTCH B CJJ 

\lanx. nona ueo XO)l.HMo 3KcrpeHHO yaeJJ III..JIIBarb Y-
~ noco6HOCTb 1110pra, OC06eHHO B nepl!O,'l, 110JlOBO.'l.bH, KOr,!l.~p~~; ; CI<Hy !O 
npnlla.lbHbJe coopy>KeHJHI 6bi BaJOr 3aro n .TJeHbJ. ornJbJe 

OnbtT n o t<aJ a.rJ B03MO>I-\HOCTb ucno.'lb30BaJJJJH 'lb"a , 
• ,...,c ...-.TJH B03se 

,!l.eHIISl H(' TO.TJbl\0 Bpel\leHHbl X, HO II 110CTOHIIHblX fll,!l.J)OTeXH • 
.. JJtJecJ<Hx 

coopy}l{eHIIIi Ha :\1Horo.'lerHeMep3.'lbiX rpy u rax. Pa3pa6arbJBaiOrcSJ 

nanpi!M .~ p, npoehTbl npnMeHeHIIH .'l b .la s 1-:at.Jecrse np orHsocj)J(.'lbrpa~ 

UIIOHHOII 3aBeCbl B UeHrpe l{3MeHHOIIa6pOCHblX n.TJOT IIIJ JJ l1.'lOTIIH J1 

o6pa30BaHHfl .lJ13)1{HblX nO.'lllfOHOB. .l 5I 

B C W A nposo.n.nmtcb pa6orbi no Ha~Iopa)I\JJBallJJIO n JJar¢opM 

113 MOpCKOrO l l b)l.a ,!l..'l51 C03,!l.3H1Hl ii1Jl3BYI..JIIX a3pO,'l,pOMOB ( Ll.H.TIHHC 
1966). , 

PAC'IETbl YCTOM1JHBOCTH COOPY)I(EHHM 113 CHEfA H Jlb.IJ.A 

n pli npoeKTHp083HHII COOpy>l<eH1Ii1 113 CHera II Jlb)l.3 B03HHI<aer 

He06XOl11MOCTb BblnO,'J HeHH51 ti.BYX cneuacj}III..JeCI\HX BlfllOB paotJeTOB-

Ten.TJOTeXHHI..JeCKIIX paCtJeTOB, onpe.n,eJJ5110ll.l.IIX repl\1114eCKYIO yCTOH-

411BOCTb COOpy>KeHI151, H pactJeTOB Ha 110J13YtJeCTb, Onpe.n,e.fl51101.l.li1X 

J.e¢o p :-.1 a r11 BH y10 ycroi14HBOCTb coopy>KeH HH. 

TenJJOTeXHH'IeCKHe paclteTbt. CneuHcpi!Ka cHera n Jib.n,a rpe6yer, 

tJT06bl KOHcrpyKUJm H3 3THX )1arep11a.nos 6bJ.'lH 33 1.l.l111.l.leHbl or r as:J -

HII.fl. KpoMe 3Toro, otJeHb saxmo, tJr06bl B JJe.li.O-CHe>KHbtX KOHCTPYKUH-

s:JX no.n.J.ep>KHBaJiacb pactJerHas:J orpHuareJJhHaH TeM'neparypa, Korop a H 

06ecnetJHBaeT Tpe6yeMyiO np04HOCTb 11 .n,eQ:>opMHpyeMOCTb KOH-

CTp)'KUJ.iH. 8 p51D.e C.1y4aeB B03HHKaer T3K)I<e He06XOll11MOCTb n pello) -

xpaHfiTb KOHCTPYKUIIH OT pe3KHX H3MeHeHI1H TeMneparypb! 0Kpy-

}1(3101.l.leli cpe,!l.bl. B ee 3TO o6ycJJosmtsaer noBbJWeHHbre Tpe6osaH11rJ 

K ren.f!OTeXHHI..JeCK11M pac'-IeTaM. 

n p!i npoeKTHpOB3HHH COOpy>KeHHH 113 CHera H Jl bll3 Heo6XOJ1.11MO 

sH arb npeu~rOHll.l.He ycJJOBHH HX 3KOnJJyaraUHH, a apaHee o n pe,ueJJHTb 

JiX Ten .rJOBOH pen<HM, TeMneparypy KOHCTpyKTHBHbi X 3JleMeHTOB, B03-

MO>KHYIO creneHb nporaHBaHHH. H eo6xo.n11Mo raK:rKe HaMeTHTb cno-

co6bt OXJJ3)1(.ll.eHHH KOHCTPYKUHH ;.I..H.fl 1110J.;J.ep:rKaHH51 3a,ll.a HHoro 

re:\tnep arypHoro pe>KHMa. 

B pe:\teHHbie coopy}l(eHH.fl, pacc411TaHHbre Ha 3KcnJJy arauHIO 

T0.1bKO B re'-IeHHe 311MHero speMeHI1, He rpe6y10r .n.eraJJbHbtX renJJo-

rexHHlJeCKHX pactJeros, raK KaK Hx repMI1tJecKaH ycroHtJIIBOCTb o6ec-

ne411BaeTcH 3a c4er orp11uare.1bHOH reMnep aryp bl Hapy>KHoro s03.li.YX a. 

0J.HBKO npH He06XO..lH:vtOCT H npO,!l..TJeHHfl CpOKa CJJY>K6bl spe-

MeHHblX coopy}l(eHHH B ren.1bti1 nepHon 11 oco6eHHO np11 crpoHre.'l b-

cr se MHOro.rieTH11X coopy)l{eHHH ren.'JorexH114eCKI1e pa c '-IeTbi, n o ;~.­

TBepn<J.a JOmue TepMI14eCKYIO ycrOH4HBOCTb coopy)l(eiJH.fl, CT3HOBH1'01 

06513aTe:IbHblMH. 

! enJIOTeXH114eCKHe pac4 eTbl OCHOBhlB310TC51 11a pew e!IHH ypa B· 

HeHHH Ten.rJOnpOBO.LI.HOCTH C yiJeTOM '803MOiKHhi X <j}a30Bbi X onp espa iUe-
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1111r1 nOllbl H ypaaHeHH i1 r enJJoaoro 6aJJaHca AMI coopy}l(eHHH a ue-

JJOM 11 llJJ fl orueJJhHbiX ero KOHcrpyKTI1BIIbJX :meMeHros. 

n p 11 paccMor peHI1 11 remwsoro 6aJJaHca coopy}l(eH11H B ue.f!OM 

MO>I<IIO Bbi)l.eJJIITb CJJellyiOI.l.l11e OCHOBH ble COCT3BJISliOUl11e 6aJJaHca: 

a) renJJ006Mell coopy>KeHI1fl c oKpy)K atome ii cpe.n.oi1; 6) 113MeHeHHe 

ren.1oco.uep:rK aHI1fl coopy}l(eHHfl np11 113MeHeHJHI ero reMnepary phl ; 

s ) ren.rJO, pacxo.n.yeMoe Ha r aHHHe tJ aCTe i1 coopy1KeH11H; r) npHXO.J. 

1v 111 pacxou renJJa 3a C4eT 11CT04HHKOB 11.'111 norpe611reJJei1 ren.1a 

811 yrJHI coopy>Kelli1H. 
n ocJJe)l.ll fiSl COCT3BJ1fi.IOI.l.l3fl 6aJJaHca YlJHTbiBaer .n,eHCTBHe BeH-

TI.J.TJSllliiH, npH60pOB OXJJ3)1()leHI1fl HJIH HarpeBalll15! , OCBel.l.leH1151, Bbl· 

ueJJeH He renJJa npH oxJJa>KUeHHI1 H xpaHeH11H r oaapos, BbiJI.eJJeHI1e 

renJJa JI IO.UbMH, pa6ora!Oll.l.HMI1 BHYTPI1 coopy}l(eH11fl, 11 np04 He ¢a•K· 

TOp bl , BJJHfiiOll.l.He <H a renJIOBOH 6aJJ a HC. 

06mee ypasHeHI1e renJJosoro 6aJJaHc a coopy>KeHI151 npe•ncraa-

JJfleTCfl B B'H,!l.e CYMMbl YK333H'HblX COCT31BJifiiOI.l.li1X, npapa'B'HeHHOH K 

HYJJ IO. K o Hl<perHoe Bblpa>KeHI1e ·cocraBJJfiiOI.l.lHX renJJosoro 6aJJa Hca 

33BHCHT OT KOHIQ)'HrypaUHH H pa3:Vtep'OB COOpy>KeHH.fl, MeCTa ero CTp 0 11-

reJJbCTB3 , pe}I(I1Ma 3KCnJJyar auHH H pHua ..lPYrHX cpaKTopoa. CJie.n.yer 

OTMeTHTb, 4TO BCe OH11 B3311MOCB5133Hbl , B.'IH5110T llPYf Ha .LI.pyra H ll3 -

.neKO He scerua TIO,'lJ,aiOTCH TO I..J HOMY o npeueJJeHY!IO, ll03TOMY np11 

paC4eTaX np11X0ll11TC5! np116eraTb K HeKOTOpbl:\-1 y npOI.l.leHI1HM 11 npe-

He6per3Tb orueJibHbJ MH ¢aKropai\II1, raK KaK s ueJJoM no.'ly'-IaJOrcSI 

BeCbM3 CJlO>KHble M3Tei\13T114eCKI1e 33 BIICHM OCTII. 

,Ll.JJs:! paCtJeTOB H31160.flee B3>KHbiM fiBJJ51eTCfl npaBI1.'lbHOe onpe-

UeJieHHe ren.noo6MeHa coopy>KeHIIfl c oKpy>KaiOI.l.lei1 cpe;:I.oi1, raK K a K 

3TOr renJioo6:~IeH OKa3bJBaer pewaJOI.l.lee BJJ1151'Hrte Ha rep;-.m-qecKyiO 

ycrOH411BOCTb coopy>KeHI1H. X apaKrep ren.TJoo6MeHa B pa3.'1H4Hbl '< 

MeCTaX Hapy)!<HOH nosepXHOCTH COOpy>KeHI151 MO>KeT 6biTb BeCbM 3 

pa3H006p a3HblM 11 He.TIOCTOH HHbl M, TI03TOMY T04HOe Onpe.n.eJJeHHe e r o 

I..J 3CTO fiBJIHeTCH 33TPYllH11TeJJ b HbiM. n p11XO.Ll.111'C51 YCJIOBHO pac4.'le· 

HHTb coopy:rJ<eHHe Ha HeKoropble pac'-IeTHbie 30Hbi H pasueJJbHO p a c -

CMaTpMBarb npouecchl renJJoo6MeHa coopy>KeHI151 c ocHoBa HHeM, 

Te'IIJJOI130JISlllHOHHb!M 110l<pblTHeM, B03llYXOM npH OTCYTCTBHH TIOKpbl-

THSl 11 T. n. Ll.JJfl 3T0f0 COCT3BJ15110TC51 COOTBeTCTBYIOll.l.He paC4eTHble 

cxeMbi M onpe.n.eJJHIOTCfl npoueccbi renJJonepeua4H B npHJJeraiOmeu 

1< coopy:rJ< eH liiO cpe.n.e - B r pyHre, TenJJOII30JJRUH11, B03Uyxe 11 r. n. 

P e was-1 yp asHeHHH renJJonposo.n,HOCTH 11 aauasas:Jcb •KOHKperHblMH 

rpaHll 411bJMH ycJJOBJJHM11, MO>KHO onpeue.nHrh pacnpeueJJeHHe reM-

neparypbt B Mep3.'l bi X KOHCTPYKUHHX H npll.'leraJOll.leH K HHM cpe.n.e, 

113MeHellHfl 3TOit re:-.weparypbr co speMeHei\1, no.'lo>KeHne n O..lBH>KHOH 

rpamti~bl npo Mep33HH51 - npOT311B3HIISl, Be.'lJI41lHbl TenJJOTIOTOKOB, 

creneHb nporausaHHH KOHcrpyKUHH n ..'lpyrne se.TJH4UH bt. 

CocraB.'lSliOI.l.lafl renJiosoro 6a.TJaHca, }'4HTbtB3101.l.laH .n p HXO;t H 

pacxoA r en.n BHYTPI1 coopy}l(eHmi, .n,o,'l>KHa onpe!).eJJs:JTbCH ;:I..1SI Ka >K-

n.oro I<OilKpeTHOro COOpy}l(eHI151 C y 4eTOM )'CJIOBllll ero 3KCn.1y8T8UHH 

H C y4eTOM 0CT3JibHbiX COCT3BJ151101.l.l11X 6aJJaHC3 . 

B Hacro5ll.l.lee speMH ten JJor exHH'-IeCI<n e pa c'-letbl p a 3 p a 6 o t aHbl 
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n OCHOBIIOM ll.."lfl .TJeJlfiHbl\: eK.Ila;J.os KaK Han6o.nee paenpoerpaneH 

MIIOrO.leTHIIX COOpy>K<'HHll (BOHTKOBCKifl\ 1954; lUeJIOKOB, lg~~)X 
M cn>JlllKa 3THX pae4eros MO»<er 6biTb IICnO.Ilb30Daua n npH pae" • 

. . • B -.ere 
.1p~ rlf\. BIJTI,OB COOp)'»<eHHII H3 .TibJI.a H eHera. 3TIIX eoopy>KeHIHI)( 

BOSMO>KHO C03JI.a8.aTb oranJIH8aeMhre ~oMeLUeHHfl nyreM yerpolrers~ 

suyrpn noc.TJe'lHHX .1erK11x orpa)J{.n.eHn H H3 re-n.'lorno.TJs:JUHOHHbiX Ma-

r ep n a.1os II BeHTII.IJfiUIUI XO,'!O;J:HOrO 803.'1,)'\:a Me)l<'l,y 3TIIMH: orpa)l{. 

.ll.eHIIfiMII H OeH08HbiMII Mep3.'1blMII KOHeTp)'KUIIfiMII. H3seeTHbl C.'ly-

qan, KOr;J.a npn oron,'leHJIII CHe>KHbiX XJI)I{IIH rer.meparypa so3.1.yxa: 

auyrpn nx .'1.oer11ra:1a + 20° n Bhtill~. 

"" Pac~eTbl ua non3ytfecrb. TIJiacriii.JeCI<Jie csoikrsa cHera I! Jih.ll.a 

npOHB.IJfiiOTCfl npH BeCbMa Ma,'lb!X Harpy3KaX, B TOM l!HCJie nOJI, .n.eii.-

CT8HeM co6cr8eHHoro seca, nonoMy o6ecneliHTb a6cOJIIOTHYIO y,cTolr-

lfHBOCTb JJeJI,O·CHe)l\llb!X IWHCrpyKUIH1 HeB03M0)1\H0, Tai< Kai< OHH 6y-

Jl.YT BCe speMs:J Me,ll..T!eHHO ,ll.ecpopMHpOBaTbCfl. 3TO SHalii!T, l[TO OHM 

HaXOJI,SlTCH B eoeTOHHHII Henpepbl8HOrO ,ll.81!)1\eHI!fl II II3Mei+eHHfl, B 

pe3yJJhTare qero OHH MoryT, He p a spyrnaHcb, H3'MeHHTb esoe ollep-

raHHe II JI.ecpopMHpOBaTbCfl .:1.0 Ta·KOI'i ereneHH, tfTO OK3)1<yTe51 Henplf-

fO.ll.HbiMH K JI,a.TJhHeiiweif .3Ken.riyarauiHL HanpiiMep, s .3Kcnep11MeH-

raJJbHOM Kyn0.:1006pa3HOM eKJJa.n.e e BHyTpeHHHM KpyrJibiM n oMeiii.e-

HHeM JI.I1aMerpOM 5 At, noerpOeHHOM B D o;J.MOCI<OBbe liS CHera 6e3 

~ocraroqHoro ynJiorHeHHH, oca.n.I<a Kyno~a esoaa s a JJe r H I1~ mepHo~ 

JI.OeTHf.'l a 120 C.M (BoihKoseKH~, 1954). TI.'!OTHOCTb CHera B eBOJ.e 

II CTeHaX 3a 3TO 8peMfl yse,1114li.'laeb e 0,4 .:I,O 0,6 zj CAt3. n.!JSI JI,a.lb-

Heiirneii 3KCnJiyaraUJHI eK.TJa~a noHa~o6II .10Cb y8eJIH4HTh BbJeory no-

MeLUeHH51 nyteM eKa .1biBaHI1fl eHera 113 nOTO.'TKa H HaMOpa)J{HBaHHSl 

Jih.:J.a Ha 8epxHeif nosepxHocrH eHe)J{Horo Kyno.!Ja. 

Ha6.TJIOJI.eHJifl sa O,li.HHM H3 .rie)l.HHbiX ei<.1a.!I.08 s M oeKse noKa3a-

JIH, qro nJJaeTHl!eCime 0Ca,ll.KI1 3aMKOB JieJI.51HbiX CBO.:I,OB e BHyTpeH-

HHM nponeroM 500 c.M np11 reMneparype JibAa - 1 o eoeraBJJHJJH oJ<o-

.!Jo 10 C.M 8 fO,ll.. P aeqeTHhie HanpH)J{eHHSl B Jie,ll.HHbiX KOHCTPYKUI1HX 

B .3TOM CJJyi.Jae He npeBbllllaJIH 2 KZ/ CM2, 8 TO BpeM51 KaK BpeMeHHOe 

C011pOTHBJieH11e Jlb,la pa3JI,aBJJHBaH1110 6bi.'TO OKOJJO 30 KZ/ CM2. yf3. 
3THX ;J:aHHblX BII;J.HO, liTO ,la)J{e npH Ha.np51)J{eHHfiX, He npeBhiWa!OlUIIX 

O.!I,HOH JI.eC51TOH .ZI.O.!JH OT BpeMeHHOTO eonpOTHBJJeHH51 JJhJI.a, seJIH4HH3 

OCa)l.OK .'leA51HblX eBO,ll.OB JI,OeTHraer cymeerBeHHO~ BeJIH4HHbl. Tio-

3TOMY yseJIH4eHHe npo.'leTOB Jie)I.HHbJX C80ll.OB JJHMI1T11pyeTCfl He 

npoqHOCTbiO .1bJI,a, a CKOpOCTb!O JI.ecpOpMupoBaHI1fl Jie.ZI.HHbiX KOHCT-

pyKUHH. TaK, ee.1H B Oni1CaHHOM JJe;J.51HOM CKJia;J:e npoJieT B esery 

Me*A)' OOOpaMH yse.1114HTb ;I.O 10 M, TO CKOpOCTb OCa.ZI.KH SaMKa eB0-

.!18 6yAeT COeTaB,1HTb OKO.'!O 30 CAt 8 fO;I.. 

TaKHM o6pa3oM, KpHrepHeM ,1.'151 onpe;I.e.1eHHH AO.'Irose4HOCTii 

c oopy*eHHH HS nb;J:a HnH eHera II npHrO;J.HOeTH ero .l~fl 3Kcnnyara-

UHH HBJJHercSI CKopoerh .n.e¢opMnposaH11H ero KOHerpyKU11H. Cne.10· 
saTe.nbHO, o6bl11Hhle MeTOAhl pacqera erpo11reJJbHbiX KonerpyKUHH 

DO .D.ODYCKaeMbiM HanpSJjf{eHHSIM 11,1H no npe,!leJJbiiOMY COCTOfiHH!O 

.D.JIH pac11e1a KOHCTPYKU11~ H30 .1b,ll.a 11 eHera HenpHeMJJeMbl, T aK K3K 

B HHX He Y4HTbl8aercSI q>aKrop speMeHH, Koropb!l1 3J.ec L> urpaer pe· 
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waioLUYIO poJJb. KoHCTPYKUHH 11so JJblla H eHera ene.n.y~T paccqHTbi-

sa'fb 11 a nOJJSytJeeTb. TipH npDeKTHp08aHI1H coopy>KeHHH II30 ,'JbJ,a ~ 

enera eJie.n.yer Bb!6Hp3Tb T3KHe J<OHerpyKTHBHhle perneHHH, np11 K~ 

TOpb!X JI,e¢opMaUHH OT,ll.eJJbHbiX KOHeTpyKTI1BHhiX .3neMeHTOB He 6)-

JJ..YT Bb!SbiBaTb pa3pyrneHHH eoopy)J{eHHH B ue.'lOM H MOryr 6biTb 

.n.onymeHbi no yeJIOBHHM ero .3KCnJiyarauHH. • 

)1\eJiaTeJibHO, liT06bi see .3JieMeHTbi pa6oraJIH TOJJhKO na elf<a· 

nte raK I<aK B paCTSIHYTbiX 30HaX MOfYT nOHBI1TbCH TpeLUHHbl, Ha-

np~Mep npH TeMneparypHb!X KOJJe6aHHfiX, KOTOpb!e Bbi30BYT pe3K02 

nepepacn peJI.eJieHHe Hanpst)J{eHI1H 11, sosMO)J{HO, o6pyrneHne. T aKHe 

3JJeMeHTbl, KaK 6aJIKH 11 nJIOeKHe nepeKpblT11H, He p e i<OMeH.li.YIOTC5I. 

Hx j J<enareJihHO saMeHHTh apKaMI1, eso.naM11 11JII1 xynoJiaMH, T. e. 

npHMeHflTb TaKHe KOHetpy,KT li'BHble cpopMbl, Kai<I1e npUMeH5IIOTe51 npll 

I<aMeimOH I<JJa,ll.•Ke. " 
D JJaCTI1tJ·eeKae JI.e¢opMaUHH JJeJJ..O·'eHe>KHbiX KOHeTpy·KUH11 He Rt3-

JJfiiOTefl oeo6oi1 n OMeXO~, eeJII1 OHH He 6yJI.yT npenHTeTBOBaTb 3Ke-

nJJyaraUHH .eoopy)J{eHHfl. nJJ51 OKOHllaTeJibHOfO Bb!6opa cpOp Mbl !{ 

pa3MepOB JJe,ll.O··eHe)J{HbiX KOH'etpyKUI1~ ree6yeTC51 yeTaHOBH~b eKO-

pOCTb 11 I<OHeli HYIO seJJHtJHHy JI.ecpOpMaUIHI .3THX KOHCTpyKU11H, KOTO-

pble MO)J{HO .n.onyCTHTb B npoeKTHpyeMOM eoopy)J{eHHI1, H 3aTeM np o -

eKT11pOB3Tb 11X e Ta,KHM paelleTOM, l!T06bl cpaKTI1qeeKI1e JI.ecpOpMaUHH 

He npeshJWaJJH JI,onyeKaeMhiX. 

Yero~4HBO~ KOHcrpyi<UI1fl cql1raeTefl r or.u.a, Kor.na OHa Haxo.:~.Hr­

eH B eoeTOfiHHH paBHOBeCHH 11 npH He60JJblllOM OTKJIOHeHHII OT Hero 

so3spamaeTcH s Hal!aJJbHOe noJio)J{eHHe. Ta K KaK KOHcrpyr<Unn H30-

JJbJI.a 11 eHera Henpepb!BHO JI,ecpOpM11pyi()TCH H, eJie,ll.OBaTe.1bHO, nOJIO· 

)J{eHHe HX paBHOBeCI1fl CO speMeHeM B HeKOTOpOH eTeneHH H3MeHHeT-

·e51, T. e. a o6bitJHOM noHHTHI1 OHI1 He 51BJIHIOTeH ycrOHtfHBbiMH, r o llJISI 

TaKHX KOHCTPYI<UHA sseneHo noHHTI1e .n.e¢opMaTH8HOA yeTOfiliHBOeTH. 

KonerpyKUHH 11 coopy)J{eHI1H 1130 JJbJI.a 11 eHera cqi1TaiOreSI JI.e-

¢opMaTHIBHO yerottlJHBblMI1 B TOM enyqae, KOr.:I.a CI<Opoenl l!X ,ll.ecpop-

MaUHH He 1npesbiWaiOT JI.Oin yeT11MbiX, a KOHetJHhie JI.e¢opMaumt s a 

pael!eTHbiH n ep11 o.n. 3KenJiyaTaUHH eoopy)J{eHHH He Bhi3hJBaiOT ey-

UJ.ecrseHHoro HSMeHeHHfl cpopMbi KOHeTpyKUl!H H eoopy)J{eHH51 B ue-

JIOM H HBJJfii()TeH nonyctHMhiMH no yeJJOBHHM HX ~Ken.flyarauun. 

PaotJeTbi JI.e¢ opMaTHBHOH y ~ eroAlln8oeTn eBO}l.51TeH r JJaBHhiM o6-

pa30l\l ,K 8bllllleJleHHIO CKOpOCTH 11 BeJIHliiiHbl .n.ecpOpM aU11H Jie,ll.SIHbiX 

H CHe>I<HbiX I<OHeTpyKUHi1 B Te4eHHe Sa.laHHOfO npOl\te)J{yTKa 8pe:.te-

HH. EcJJH no pae4ery oKa)J{eTcH, liTO .:~.e¢opMaUH51 npesbilllaeT nony-

ci<aei\tyl(), TO .3TO )'Ka3biBaeT Ha He06XO..llll\IOeTb H3:\teHeHI1H KOHCTpj'K· 

UHH H.1H npHHfiTHfl .n.pyrHX MeponpUSITIIii .ZI..'!51 yMeHbllleHH51 CKOpOCTil 

.n.ecpopMaUHI!, Hanp11Mep OX.'la)J{.:I,eHHH 1\0HCTp)'KUIIlt H nO.lJ.ep>KaHIISl 

B HHX 60.'1ee HH3KOll Tel\mepaTypbl H.1 1! npll:.teHeHHH ap:.1IIpOBaHHOrO 
."lb.ll.a. 

TIOJIHafl .n.ecpopMaUIIH KOHetpyKUIIII H3 .IJb!la H.'lll eHera e CK.1a-

.ll.biBaeren H3 ynpyrofi ~e¢opMauHn eynp • .3JJacrnqecKOH .LJ.eq>opMaUHH 
8

a:r. KOTOpaf! xapaKtepn3yeT 3aTyXaiOLUYIO BO 8peMeHH HallanbHYIO 

CTaJI.HIO Heyc TaliOBliBlllefief! nOJI3ylfeerH 3a BblqeTOM COCTaBnSilOlUei't 
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l\B83lllHl.11\0I'O TC4('111U1, .necpOpl\lattllll YCT311013111BUJeiicn JlOJl 'Yll 

) 
,, ecru 

(hH8311Bfi11\0fO T('tJ('IIJIH €n II .necpOpM31lU1! y.n.IIOTIIell!Hl Eynn: 

(III , 1) 

AII.~ . 10rH4HbJ:\ t o6pa30l\I CKo pocTb HapacraHIIH .'l.ecp opMau_1111 B 

Ka)h.'lblll .. " o'1eHT apel\teHn t l\IO}I(eT paccl\larpnn8Tbcn l<aJ< cyi\t Ma 

~KOpOCT(' II )'l\a3aHHbl"\ COCTaB.'Ifi!OIJJ.IIX !l.f'cp0pi\18LI_IIII: 

(III ,2) 

06IJJ.ee peO.TJOrll4eCKOe ypaBHeHIIe COCTOHHilfl .TJb,l8 ll.TIH CHera 

TIO.'I)'4aeTCs:t nyTel\1 TIO!l.CTaHOBI'II B ypasHeHIIe ( JIJ , 2) COOTBeTCTBYJQ-

lUllX aHa.'lllTI!l!eCKI!X 38BHCIIMOCTeiJ, X8p81\'rep113Y!Olll.llX CKOpOCH! 

pa3.'11i4Hb1X Bli.!J.OB Ae·cpOpMBJJ;HII AJl51 3a}l.aHI10f'O MaTe J)llaJla C ytteTOM 

c.10>I<HOro Hanps:t)l(eHHOro cocroHHH5L D onbJTJ<II Ha.mtcaHIIH raJ<oro 

ypaBHeHIIs:t B 06IJJ.eM Bll'.!le (B o J~rJ'iK OBCK IIii, 1965) ,npllBO}l.HT tl\ rpo -

M03..J.IWMY yp8BHeHIIJQ, KOTOpoe TeM He MeHee JIOCHT npn6.nH>I<eH Hb l ~ l 

xapaKTep, TaK I\8K Mbl ew.e He l\IO)I(eM TOlJHO OnHCaTb y nOMHHYTbie 

aHa.'lunltiecime 38BIICIIMOCTII. Ha·npHMep, Mhl ew.e He pacno.flaraei\t 

ypaBHeHIIS'J:\fll, IWTOpble )'.lOB.rleTBOpllTeJibHO xapal<TepH3YIDT OKO· 

pOCTb ,le!f>Op\1aUJIII yn.'IOTHeHHH CHera B 3aBIIClll\10CTM OT HanpstmeH-

HOrO COCTOHHJIH, Tei\tneparypbl, Halla.TJ bHOfi TIJIOTHOCTH M CTp) ~ I<Typbl 

n ..1pymx cpaKropoB. DonoMy ,!1..1H npaKTHlleCKHX pacqeroa ycroJ':I'.JH-

socrn coopyn<eHilfl npHXO..'l.liTC51 npHHHM8Tb HeKOTOpble ,ll.O Ti y lUeHHSl i1 

ynpomeHus:t. 

Ta K, ae.lllliiiHa ynpyroi1 ;J.ecpopMauml Jle.U51HbiX KOHCTPYKUHH no 

cpaBHeHli!O C Ae!f>opMaUHHMH nOJI3ytieCTH He3H8lJJ!Te.nbH8, H B 60.n b-

WHHCTBe c.TJy4aes e!Q MO}I(HO npeHe6pellb. lJ8cro MO)I(HO npeHe6pell b 

T8f.;)l(e H848.1bHOll CTa,!lY!eH HeycTaHOBHIBWeiks:t •TIOJI3 y4eCTH H .uecpop-

MaUJoleH yn.floTHeHI151. B .3TOM c.TJyllae seJJY!l!HHa a: ci<opocTb necpopMa -

UIIII KOHCTpyKU!IIi onpe,!l.e.ns:t!OTC5l CKOpOCTb!O YCT8HOBWBWeHCfl no.n-

3)'lleCTII, I.JTO ;J,aeT B03 MO)I(HOCTb npY!MeHfiTb OTHOCHTe.nbHO npOCTble 

paclleTHbie !f>opMyJibl ,l.TJ51 pac4eTa OCHOBHbl X KOHCTpyKTHBHbi X 3.ne-

MeHTOB COOpy}l(eHHH: 

,ll.15l JJeAHHOH KOJJOHHbl BhiCOTOH h, Harpy}l(eHHOH csep xy pas-

HOMepHoi't Harp)'3KOH q, yMeHbWeHHe BbiCOThl I<OJJOHHbl 3 8 BpeMH f 
COCTaB.15leT 

!lh = --K-
1 +101 

(
q+-yh )2 

2 hi' 
' 5,2 

ywHpeHHe Ha BhiCOTe y OT OCHOBaHH5l COCTBB.'IS'JeT 

!la = K . [q + (h- y) y]Z at, 
u 1 + 1 a 1 10,4 

T.!lf '\'- 06bfMHbiH sec Jlb}l.a, a - WHpHH8 KOJIOIIHbl. 
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(JII,3) 

(III .4) 

Ila'npHMep, B03bMeM .neAH HYID J<OJlOHJ<y ce4emteM 2 X2 M, Bbt-

coTo i1 G M, Harpy!KeHHYID csepxy Harpy3KOH q= 1 K2/CM
2

. Bemtl!HHa 

ocaAI<II J<OJlOJ JJJbJ ·ia 6 MecHu.es (4380 ttac ) npH TeMneparype JlbAa 

- 2°, npHIIJJMaH K = 4·I0- 5, cocTaBHT 

t::.h = 4 . J0 -6 (t .o + o.ooog. 6oo )z . 6oo. 4380 = 10•8 eM. 
1 + 2 2 5 ,2 

)l.nfl JleASIHOH CTeHbl BbiCOTOfl h, Harpy!Ke HHOM csepxy paBHO· 

Mepi!Oi'J u arp y3 Kofl q, )'MeHbllleHHe Bbl COTbl CTeHbl 38 BpeMSl [ CO-

CT8BIIT 

(III,5) 
( q + ~)2 

2 
ht· , 

8 

Ylllll]JCIIHe CTellbl ll8 BbiCOTe y OT OCHOB811HH COCT8BHT 

t::.a = K . (q + (h-y)vJ2 ·at. (III,6) 
y 1+ 191 8 

)lJlfl JleAHHOrO CBOA~aTOrO nepeKphlTHH OC8AK8 38MK8 CBOAa 33 

BpeMfl t onpene.nsterc51 no cpopMy.ne: 

v1 = 
0

•
25

K · S I (q K + t::.qK) (111 ,7) 
1 + I 8 I cp c c 1 z , 

r .ue p8clleru oe 3 Ha•lleHHe HHTeH-

CHBHOCTH l<aCaTeJl bHbiX HanpSl-

)l(eHIJH IB CBOAe 

I';J.e qc- Harpy3Ka B 3 ai\>1Ke 

csona ( co6crseHH bi H sec .ne.ust· 

HOrO CBO)l.8, .UOnOJlHHTeJlbH851 

Harpy3J<8 H8 CBOA OT BblllleJle-

)K8IJJ.HX .3.JleMeHTOB COO.pymeHHH 

H Bpe'MeliHble Harpy3'KH); f::.q-
pa3110CTb H8rpy3KII B 38MI<e H 

mnax CBO.U8; lc - npo.ner cao-

.!1.8 (B CIBeTy Me>l<tJJ.y CTeHa MH CO-

opy>l<eHII51}; K, , K2. Ka, K4 -
paclleTilbJe t<o.3cpcpm.J,HeHThl 

(ra6JI . 5 H 6); ho- TOJllll.HHa 

CBO..'l.8 B 1CI M Ke; f - nO)l.be;\1 

CB0,1,48TOIJ 48CTII BH)'TpeHHero 

OtlepT8H•1151 ITIOMeiJJ.eHHfl (puc. 11). 
Jle!l.S'JHO!"i CBO)l. C 1!1pO.fleTOM 

B CBery lc = t) 000 C.M, BblCOTOH 

· ... ·. 

Puc. II. Pac,JeTna!l cxe,Ja JJCli.HHoro 
C'BO.l,4HT0f0 nepeKpbiTII!l 

4hof 
llpll lc=l.,ar••- --

lpacq 

TIO;J.beM.a f =400 CM H TO,fllll.HHOll B 3 8 1\me ho=200 C.M .ne!f>OpMHpyeTCSI 

no1, AeHCTBIIeM C06CTBeHHOrO aeca H AOn O.fl iiHTe.'lbiiOll HarpyJKH: q
0

::: 

=0,5 KZ/ c.M2 II f::.q=0,4 KZ/C.M2. 



T a<5nnl{a 5 

Pacqernwe K09cii!IIHI.{Henrw ~.1u:1 onpeAeJJeHHJt nepeMell{ennit saMKa CBOA'Iar 
nepeKpYTHJt oro 

0THOWC11Ue npOJleTa coopylKeHHH I( BblCOTe TIOA'heMa CBOAa lcff 

1.5 1 2.0 1 2.5 1 3,0 1 3.6 

3 I ,42 I,42 1,42 1.44 1,50 
4 1,63 I , 72 1,80 I , 91 2,06 
5 1,82 1 '97 2,17 2,38 2,66 
6 2,00 2,20 2,48 2,78 3,32 
7 2,17 2,41 2,82 3, 13 3,95 

K09~~Hu«enr Kz 

3 0,20 0,20 0,21 0,22 0,22 
4 0 ,22 0,22 0,22 0,25 0,28 
5 0,25 0,25 0,25 0,29 0 ,33 
6 0,26 0,26 0,27 0,31 0,38 
7 0,27 0,28 0,29 0,33 0,43 

Ta<5nnua 

Ko9cllcii~HeHrw AJJR onpeAeJJeHHR pac'lernoro sna'leHHR HHrencnanocrK 

lcfho 

3 
4 
5 
6 
7 

3 
4 
5 
6 
7 

KaCaTeJlbHYX Hanp~t~eHHH 8 JJeARHOM CBO~e 

0THOWeHife npOJleTa COOp)'lKeHI!H K BbiCOTe TIOJI'beMa CBOJia l cff 

1,5 I 2,0 2,5 3,0 I 3,5 

Ko9<f>nu.neHT K3 

0,66 0, 70 0,73 0,76 0,82 
0,80 0,91 0,98 1,05 1,15 
0,92 1,08 1,23 1,35 1,46 
1,05 1 '25 I ,44 1 '61 1 '75 
1' 18 1,40 1,63 1,86 2,03 

Ko9<f><f>nu»eHr K, 

0,07 0,07 0,07 0,08 0,08 
0,09 0, lO 0,10 0, II 0, 11 
0,13 0, 13 0,14 0,14 0 ,14 
0,15 0,17 0,18 0,19 0,20 
0,19 0,21 0,23 0,24 0,25 

6 

Onpe)leJIHM seJIH4HHY n.'IacrHt~ecKoi1 oca)l.KH 3aMKa cao.na ga 

roA (1=8760 atac) npH reMnepaType .flb,a.a 8=-2°, npHHHMaH 

• 

1( = 4 . lQ-6 c.M4 zpaa;KZ2 ~tac; 

lclf = 2,5; lcfh0 = 5; 

Scp = QcKs + l:iqK 4 = 0,5 · 1,23 + 0,4 · 0,14 = 0,67 Ke/ CM
2

; 

0•25 . 
4

. lQ-& • 0,67 · 1000 · (0,5 · 2,17 + 0,4 · 0,25) · 8760 = 23,2 CM 

1+ 2 

B rex cJlyll aHIX, I<or.na a ret:IeHHe 3a)l.aHHoro ·nepHo)l.a speMeHH Ha-

rpy3Ka MeHHeTcH HJIH Ha6mo.naercfl cymec11seHHOe H3MeHeHHe reM-

neparypbt, o6IUHH CpOK pa60Tbl coopy>KeHHH .neJIHTCH Ha HeCKOJibKO 

p aclleTHbiX nepHo.nos, s npe.nenax Ka>K.n.oro H3 Koropb!X pacnpe.J.e-

JieHHe JJainpH>KeHHH H TeM!neparypy MO>KHO ClllHT3Tb npaKTHlleCJKH 

nOCT051HHbiMH. )l.e,q)QpMal(HH KOHCTPYKUHH B 3TOM CJiyt~ae onpe.n.eJlH-

IOT•CH nocJle:nosareJibHIO .ll.JIH Ka>K.noro cnyt~aH. 
E CJIH KOHC'I'pyKUHH H3fOTOBJieHbl H3 nopHCTOfO Jlb)l.a HJIH CHero-

Jib.ll.3, r o ·nOMHMO nongyqecrH .nonoJIHHTeJibHO Ha.n.o YliHTbiBaTb .n.e-

¢opMaUHH KOHCTpytKUHH 33 ClJeT YITIJIOTHeHHH MarepHaJia. Ll.onO.'l HH-

TeJibH3H OC3.ll.<K3 KOJIOHHbl HJIH CTeHKH 33 ClJeT ynJIOTHeHHH B nepBOM 

npH6JIH>KeHHH COCT3BHT 

"h h Yo-Yt 
Ll ynn = 

Yt 
(III,9) 

r . .n.e 'Yo- Hat~aJib ' HbiH o6oeMHbiH 'Bee 'CHero-JibAa; 'Y - o6oeMHbiH 

sec CHei'O-Jib.ll.3 B KOH'Ue pa•OlleTHOII'O npoMe>Ky'I'Ka BpeMeH'H t. 
K!oHelJHO, Ha·.n.o HMeTb B BH<.ll.Y, liTO npH KpaTKOBpeMeHHblX Ha-

rpy3KaX H pe3KHX KOJie6aHHHX reMneparypbl raKoH cnoco6 pacqera 

He ·MO>Ker o6eaneliHTb BbiCOKOH TOlJHOCTH. Tio3TOMY npH Heo6xOJlH-

MOCTH OOBbiilleHH51 TOlJHOCTH paclleTOB 1'pe6yeTCH TIOJlb30B3TbC.H 

TIOJIHblM peOJIOfH•lJeCIUIM ypaiBHeHMeM COCT05lHHfl Jlbll.3 HJIH CHera H 

YliHThl'BaTb TeMoneparypHyiO 33BMCHMOCTb BXOAfllUHX B Hei'O K03<lJ$H-

UHeHTOB. Ll.e¢op'MaUMI-I KOHKpe11HbiX ,KOHCTPYKUHH CJie.nyeT onpeae-

JIHTb C llOMOlllbiO MeTO.ll.OB MeXaHHIKH .OTIJIOillHbiX cpe.n nyTeM COB-

MeCTHOfO pellleHHH peOJIOfHlJeCKOfO ypaBHeHHH COCTOHHHfl MaTepHa-

Jla C ypa,BHeHHHMH 'Hepa3pbi'BHOCTH JI.e¢opM3U.llH H ypaBHeHHSIMH 

pa'BHosecHH c yqeroM y<:JIOBHH Ha KOHrype. Ho raKMe paclleTbl B HH-

.>KeHepHof:! npa'KTHKe TIOI<a npH.MeHHIOT'CH • KP3~1He pe'.UKO. 

HecKOJibiKO ITIO-Jl.pyro.My npliXO.UHTCH no.nxoJI.HTb K oueHKe ycTOH-

lJHBOCTH COopy>KeHHH, r.ne Jie)l He o6pa3yer C3MOCTOHTeJibHbiX KOH-

.crpyKUHH, HatnpHMep npH HCTIOJ!b30B3HHH Jlbll.3 B KatieCTBe 06JIHUOB-

KH TIOA3eMHbiX coopy>KeHHH sr Mep3Jib!X rpyHT8X, .ll.JISI 33UlHTbl ),3M6 

H rH.n.porexHHlJecKHX coopy>Kemtii, s Kaqecrse so.nonpoHHUaeMoro 

HApa nJIOTHH, .UJIH ycrpoiicTsa Jie.U51HbiX .nopor. TaM ocHOBHYIO ponta 

Hrpa!OT patClleTbl TepMHlleCKOll YCTOHlJHBOCTll Jibaa H p8C'IeTbl 803• 

MO>KHOCTH 06pa30B811HH rpeiUH!l npH pe3KHX KOJie68HHSIX Telllne· 
paryphl. 
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1 

rJJABA I V 

M ETEJlEBbiA nEPEHOC CHEfA H 3AUJ,HTA 

OT CHE)I(HbiX 3AHOCOB 

Dp11 yaeJJ IIlle HI!H c.t<opocTH serpa s npuaeM•llOM CJtoe no onpene-

.neHHoii DeJl HliHllbl, 3aB HCHW.eH OT CBOHCTB Cll e/l< llOr O .not<posa H Bbl· 

nanaiow.ero c Hera, 4 aCTHI(bl cHera 11a n o sepxllOCTII no,'lxBaTbiBaiorca 

serp·OM H n·pHXO.ll.SfT B JltBH)!<eHHe. 0He)!<HHtKH, Y.ll.a1pHHCb 0 nosepXHOCTb 

CH:e)!\IIOr O nOI<tpOBa, pa3pywaiOT ee II nj)II·BO.ll.f!T B .ll.BIDI<elllle HOBble 

Ma•ccbt 4aCTII Ll. Ta1Koft npouecc nepeHoca cuera Ha3btBa iOT MeTeJlbiO, 

011 4acro co-npoaO)!<JJ.aeTcH nepeHocoM 4aCTIIIl .no4Bbt. M eteJlb 6biBaet 

I<a K s o apeMH cueronana, ra·K 11 6e3 uero, eCJlll .'l.JlH :noro nocTaTOl!Ha 

cH.ri a aetpa 11 ecTb 3a•nacbi c Hera .ll.JlH .nepeHoca. 

Pa3JJ II4a iOT JJ.Ba THna MeTeJJefl - sepxosy10 Mere.ri b 11 necjl.rJHUH· 

OHHYIO, u .r111 111130BYIO MereJlb . • B epxosa H ·MeTeJJb npoHCXO'l.HT so speMH 

c11e r o nana npu serpe co o t<opoctbiO 6oJJee 3 M/cet\, 1\0rJla BblnanaiO-

w.ne Clle»<IIHI\11 JlBI!Il<YTCH BMeCTe C nOTOKOM BeTpa B rop!UOHTaJlbHOM 

Ha npa ' BJ1 e ~ ri1 H .Ll.O MOMeHTa 'Ka•C3H'H.H 3eMHMI 'llOBepXHOCTH, nOCJle 

l!et f10 OHH nepe'CTaiOT yt43'CTBOBaTb B Mel'eJlH, 3aKpe.nJ1HfiCb Ha no· 

sepXIIOCTII CHe)!<HOrO no~p ·o aa, HJlll •C'K0Jlb3HT II •KaTSITCSI no 3TOfl 

IIOBepXIIOCTH. 

Hu3oaaH MeTeJib npoHcxonur npn nepe·MeW.e liHH BerpoM y»<e 

ynaswero ua nosepx n oCTb IIJlll or.rtO>I<IIBwerocH pauee cuera. OcHOB· 

llaH Macca MeTeJJesoro nOTOJ-~ a COCTOIIT II '.! tJaCTllll Cllera .ll.llaMeTpOM 

n o p51.ll.Ka 0,2- 0,3 .MAt. 3TH 42 CTI1Ubl nepeMCUlaiOTCH npeiiMYW.eCl'BeH· 

110 nyreM caJJbTaU'IIII , T. e. n ocJJenoaaTe.rlbllblX cKa4tl\OB. TpaeKTOPHH 

Cl<aliJ<OB JlOBO.IlbliO O.ll.II006pa3llbl - B 1134a.'lb110i'l CT<I.'\IIll 'ilpbi>KKa 

4ac I IIIla rtOJllllll\taercH saepx notJTII uepTIII\a.rJbiiO, 3areM, ya.1eKaeMaR 

n OTOI<OM BO ' ~ , l)'Xa, Olla .ll.OCTIIraeT 11('1\0fOpOii M<ll\CIIMa.rJbiiOft BbiCOTbl 

(.'1..1H 6oJJuUiliiiCTBa 43CTIIU o Ha 11e npeBbiUiaer 20 c.M), noc.'le t.~ero 
Olla CIIIDI<aeTCH nO 'l OCTpbl i\1 yr.I'JO~ I II )''l.aJHlCTCH 0 .'lecj)JIIIpyeMyiO nO· 

BeJlXIIOCTh. np11 YHapax CaJlTllp)'lOLlllle 4aCTHllbl pa3pywaiOT CHe>KHblif 

fi OI\JlOB H OhiOIIBaiOT IIOBble 4aCTIIllbl, Cal\111 np11 3TOM 48CTli4HO pa3py-

LU a ncb. 06pa wua uuJHecH n p11 pa : ~ p yweHIIII Mt.>.rJ 1me 48CTHU.bl cHoaa 

n o lXBaTbi 0310Tl'fl HOTOI\OM, II 1131160.1l'(' .'lerKIIt.> 113 Hl!X nO.LJ.HHM810TtJI 

lla BhiCOT} JlO llt'Cl\O.rJ bl\11\ MeTpOB II 4cn.rlaB810T» B BeTpOBOM ROTOKe 
80 lnBelut ~ lllloM RH.lJ.l' . Kpynuwe 4a•ni!Ubl cucra .LJ.Ha:>.terpoM 0,4 MM 11 

• 



6o.1ee nepeMeUJ.aiOTCH B ocHOBHOM .nyreM nepeF:aTbmannH no nosepx. 

HOCTH cne>KHoro noKposa. 

B n pou.ecce Mere.nesoro nepeHoca cHe>KHHI\11 ncnap5IIOTCH, no3r 0 . 

MY .npe.ne.'lbHOe paccrOH•Hue, Ha ,Jwropoe OHII MOryr 6btTb nepeHeceHbr, 

orpaHH~eHO BpeMeHeM HX nO,I]HOrO HCnapeHHH. Ti pe,neJTbll351 ,IJ,3JlbHOCTb 

nepeHoca cHera ,l.1H yc.'IOBHII Cn6npn n Kpaf1Hero Cesepa, no pac~e­
TaM A. K. ,lliOHHHa ( 1963) , <:ocra•BJIHer 2-5 K.M. 

,Tipn HH30BOH Meremi o6bi~HO MO)I<HO Bbi)leJIIITb TpH THna xapar<-

repHblX yqacrKos: 1) yqacrKn cHerocoeMa, xapaKrepH3YIOUJ.necSl npe-

HMyw.ecrseHHOii .n.e¢JIHU.Hei1 (c.ny.sarHHeM) cHera; 2) yqacmn CHero-

nepeHoca c OTHOCHTeJThHhiM pasuose.cneM Me)I<Jl.'Y Ae¢JI.S:r,u.Hefi 11 cHero-

HaKon.'leHneM; 3) yqacTKH cHeroHaKonJie'HHH. 

Ba>KHeiirnefl KO ~ lHtiecrseHHOii xapaKrepHCTJmoii MereJIH cqnraercH 

pacxo.n. rsep;:J.biX qacniu cHeroserposoro n oroKa, r. e. sec qacTHU. 

CHera, n poHOCHW.HXCSl B e}J.HHHUY BpeMeHH qepe3 e.!l.HHHU.Y 11Jl0lll.3lU1 

nonepel!Horo ceqeHHH serposoro noroKa: 

q = vsSYs. 

r,J.e Vs - ocpe,'l,HeHHaH CKOpOCTb li 3CTHU.; S - OCpeJJ.HeHHaH 06oeM· 

HaH KOHU.eHrpaU.HH rsepJI.bJX qa cTHU. B noroKe; Ys - y.n.e.nhHhiH sec 

t~acruu.. 

HaH60.1blllHH pacxo.J. Ha6.'IIO,laercH Henocpe.n.c'I'seHHO y mosepx-

HOCTH CHe>KHOrO noKpOBa. 3,J.eCb, Ha BbiCOTe HeCKOJlb·KHX C3HTH•MeT· 

poB, pacxo.n MO>Ker .n.ocrH.rarh 2·00-800 z/ M2ceK.. C y.naJieH'HeM or 

nosepXHOCT11 paCXO,'l, TBepJJ.blX li3CT·HU, ICHera pe3KO yMeHblllaeTC51 

(ra6.1. 7). OcHOBHaH Ma-ce a cHera (.J.o 90%) nepeHoCHTCH B npH3eM· 

HOM C.10e TO.'l lll.HHOH 10 CM. 

Ta 6JI Hu,a 7 

H3MeHeHHe pacxoAa TBepA~X qacTKU. no a~coTe MeTeneaoro noToKa 
(no AaHH~M A. K. ,llJOHHHa, ,ll. A. MenbHHKa H r. A. HH30BKHHa) 

PaCXO,lt CHera, il/M2·CtK, npH CKOpOCTH BeTp8 H8 YPOBHe 0,25 M 

H8,lt CHe:>KHhlM nOKpOBOM, M/CtK 

Bblcora conna llleTeJle.aepa 

I 
H8A CHe:>KHbll4 noKpOBOIII, eM 

I I 
5,4 5,8 6,9 9,2 

1 116 211 186 790 
10 10 19 20 170 
20 8,8 - 2,4 -
50 1,2 5,4 5,4 110 

100 - 0,3 - -
200 - 0,2 - 45 

no.'lHbiH paCXO.II. CHera qepe3 e,J.HHHU.y J],.'IHHbi 
H 

I 9,3 I 
9,4 

623 839 
71 129 

- 71 

55 -
2,1 -
2,5 -

¢poHra :noroKa 

pa&eH QH = f qdH, UIHt 11 
r.ne H- ·npe.n.eJlbHaH Bbr.coTa caJJbTa 

0 
B3'BeWHB3HHSI qaCTHL( ,!le$JIHU,HOHHOH MeTeJTH. 

D o )l.arHHbl·M MHOrHX e.ll.HHIJi,qHbiX MoeTeJJeMepHbiX H3MepeHHH, TIOJ]· 

Hblii paCXO)l. CHera llal.l.le BCero H8XO.ll.HTC51 B npe,!l,eJTaX OT 5 J],O 

50 z/ M. · ceK., ,!l,OCTHraH B pe.ll.KHX CJJYll851X 200 z/ M · ceK H 6oJiee. 

BeJI•HllHHa TIOJTHOf'O pa'CXO.II.a q H He MO'>KeT npeBbilll8Tb He1KOTOpOH 

npe.neJibHOH BemillHHbl qMaKCo KOTOpyiO Ha3biB810T TpaHCinOpTHpyiOI.UeH 

cnoco6HOCTbiO MereJJH. 

T paHcnoprHpyiOI.l.laH cmoco6HOCTb MereJJesoro noroKa s aBHCHT or 

cKOpOCTH .nOTOI<a, llle·pOXOBaTOCTH nOBeprXHOCTH H pa3MepoB 1!8CTHU. 

cHera. 3Ta 33BHCHMOCTb Bblpa:>KaeTC51 ypaBHeHHeM (JliOHHH, 1963): 

q .. aKc = A (vel>- vcl>.)a, 

r.D.e A - KOacPqmu.HeHT, YliHTbiBaiOW.Hi1 pa3Mepbi JJ.eQ>JJHpyeMbtX llac-

THU. CHera, wepOXOB8110CTb IlO'BepXHOCTH H Bb!COTY ycraHOBKH cPJIIOre-

p a, H3MepHIOI.l.lero CKOpOCTb BeTpa; V¢- CKOpO'CTb BeTpa no cPJIIOfepy; 

Vcp
0

- CKOP'OCTb Berpa no ·cPJIIOrepy, 'COOTBe1'CTBYIOlll.8SI HaqaJiry CHero-

nepeHOCa (:nopH.li!Ka 5-10 M/ ceK.). 
Berposoii noroK, nona)l.a51 B cHeroc6opHbJH 6acceiiH, HaqHHaer 

nocreneHHo HaCbii.UaTb'CH cHeroM. PaocroHH'He, Ha KoropoM npoHcxo-

.li.'HT 'TIOJIHOe Ha·Cbll.l.leHHe TIOTOKa )1.0 BeJTlll!HIHbl qH =·qMaKco H83b!B810T 

Jl.JTHHOH pasroHa MereJIH. Ha 3TOM yqacT'Ke .U.JJHHOH nopSI)lKa HeCKOJib· 

I<IE cor Merpos .uecPJIHU.HH npeo6Jia.uaer Ha.u aKKYMYJTHU.Heii. KorJJ.d 

MeTeJJb HaCbii.l.leHa, nOJIHblH paCXO.ll. CHera KOJJe6JTeTCH OKOJIO q,.Ial<C· 

:JlpH 3TOM Ha6JIIO)l.ae'JlCH BOJJH006pa3HOe H3'MeHeHHe rnepeHOC8. 

3ra csoeo6pasHaH nyJihCaU.H51 o6mero pacxo)l.a nepeHOCHMoro cHera 

51BJIHe'JlC51 O)l:HOH H3 OCHOBHbiX npHllHH o6pa30B3HHH H8 TIOBepXHOCTH 

CHe>KtHOrO .noKp OIBa 6apxaHOB, 3aCrpyroB H BOJJHHCTOH p51.6H. 

3cPcPe>KTHBHOe peweH·He 3a,!laq, CB5138HHbiX C 381.l.lHTOH 06oeKTOB 

OT CHe>KHbiX 38HOCOB, rpe6yer .ll.OCKOHaJlbHOfO 3H8HHH, C KaKOH CTO-

pOHbl ropH30HTa H CKOJibiKO cHera npHHOCHT'CSI MeTeJTSIMH K ysrsBHMOMY 

yqacT:Ky . .LlJTH 3THrx u.eJJeii npaKTHKyercH nocrpoeHHe p03bl nepeHoca 

cHera, Korop aH ·Bbillepl!HsaercSI raK >Ke, KaK H po3a serpos. PoJa 
nepeHOCa CHera 33 3HMY B 0'1\D,eJibHblX Ha.npa'BJleHHHX OTKJl8.ll.biB8eTCSI 

B 3a.D.aHHOM M8Clllra6e Ha HCXO,ll.Sllll.HX H3 O.li.HOH TOl!KH JJ·HHHSIX COOT· 

BeT>CTBYIOII.I,ero HarnpaBJTeHHH. HoJTylleHHbie TOtfKH COe.UHHHIOTCH Me:>K-

AY C060H B BH.ll.e MHOroyrOJibHHKa, KOTOpblH H SlB.IIHeTCH p030H nepe-

HOCa cHera. Ha·npasJieHHe ·nepeHoca CllHTaercH K u.eHrpy poabl. 

Ta'K KaK po3bi 1nepeHoca cHera B pa3JTHllHble rOLJ.bl Moryr cyw.ecT-

BeHHo OTJIHllaTbC51 , TO ,!1..1151 npOeKTHpOB8HHSl cpe)l.CTB CHer038WHTbl 

Tpe6yeTCSI COCT8BJISlTb paclleTHYIO posy nepeHOCa CHera, KOTOp8S1 OT· 

p a>Ka eT IIO B'CeM pry,M6arM nepeHOC CHera 3a,!l,8HHOH BepOSITHOCTH. 

06mee ·KOJJHqecTBO CHera, KOTOpb!H MO>KeT 6b1Tb 38HeceH 38 3HMY 

!-!a reppHropniO KaKoro-ro o6beina, onpeaeJJHeTCH c •TIOMOW.biO •pac-

llerHoi1 p03bl nepeHoca cHera Ka'K cyMMa rnpOH3'BeJJ.eHHH nepeHoca 

CHera no p83JIHl!HbiM pyM68M Ha BeJJHqHHbl npoeKUHH KOHTypa Tep-

PHTOpiiU Ha .rJlfHHH, nepneH,!l,liKy.1stpHble COOTBeTCTBYIOWKM pyM68M 
poJbr. 

l(.oJIHllecrso cHera, nepeHocHMoro 38 3HMY trepes rpanuuy, nep· 
neuLJ.HKYJistpHyiO Hanpa·aJieHHIO npeo6Jia.n.aiOw.ero CHeronepenoca, Mo-

5 3aK. 437 



)h('T l OCTJifaTb HeC I\0/lblWX COT Ky6111.1eCKH>-. MeTpOB 11[1 OT(.I!H nor 

llbJii " er p r p alii!UbT. 
0

11· 
O c uosHbJM c n oco6oM 3 8lUIITbl or c n e>KHbi X 3 a Hoco 8 518 rJ 

, . · Rerca 
c o 3 lalllle p a3.'1114HbiX n pe r p a .D., 1\0TOpble y MeHblliaJOT n p iiJ e MIIYIO CI' Q 

JW CTb Berpo soro n o TOh a n BhJ3 brBaJOT OT.ITO>I<eH I!e tCHe·ra n e j)eJl. 
0 

' · 

B •rp an· 
;J,aeMbl\1 0 6bei<TOM. n pa•KTiil<e n p ii•Me Hs:tJOTCfl CJle.D.y iOUJ.II e BH , . 

CIH ~ fOBbi X n p erpa.n. (,[(JOIIIIH, 1963) : l) IICmpOHHU.ae Mble Cn JlOUJH:~I 
cre HJm (lllHThi II 3a6o pbl , c He>I<HbJ e cremm li sa.nbt, o6ra3 y 1ow.Hec! 

npn nepecraH0 8Ke w.~rr o s , B 03JJ.BHra eMbte c neran ao;I.aMII, ·s p y
411

y
10 

11 T. ;!,., n .TfOT Hbie XBOJIHbl e H3 r Op 0 .11.'11); 2) npOHIIUae M bl e pew eTJ<n 

( 6 
, He 

np O .J.~ : sa e Mbl e 8 n p H3eMH OM CJI Oe lll,IITbl , 3 a Opbl , CHe>KII bie CTeH'I\1! C 

Ma.'IOif n pocseTHOCThiO, He npo.D.y sa e Mbl e .nec Hbre no.rJoc br, rep HeBble 

K)'.1 HCbl); 3) npo Huuae Mhle pewe n : II, np J .D.y saeMhre s npH3eMHOM c.noe 

(lUHTbl , 3a6ophi H c He>KHbie cre·HKii co c pe.u.Hei1 H 60JihWei1 npo·c·ser-

HO'CTbJO, npr!nO,li.H.HTble C pa3pe)l<eHHOJ"r HH)I<HeH qaCTb10 lU'HTbl H 3a•6o-

pbl; lll,'HTOBhle CeKUIIH H JliiHlfH )J.Jl.H ClleP03aJI,ep>KaHHH Ha nOJls:t X; npo-

.!I.YB8e:O.Ibte JIHHHH, COCTa1BJie'HHhle 113 Kyq HaoB03a, XBOpOCTa H COJIO· 

Mbt; wupoKHe H Y3'KHe npO.U.)IIBaeMhre JieCHhte noJIOCht; ces:tHhre Y3KHe 

K}'JIIfCbl 113 BbiCOKOCTe6eJibHbiX patCTeHHft). 

.ll.1H 3alll.HTbl OT CHe>KHbiX 3aHOCOB aBTOM06HJlbHblX II >l<eJie3HblX 

)l.Opor C Ka>KAblM fOAOM BCe WHpe npHMeH5110T JieCHhie HaCa>KJJ.eHHII, 

BblpamnsaeMhie B·AOJlh .nopor. 3TH .necoHaca>KAeHH51 noMHMO cHero3a-

lll.HTHbJX csoi1·crs HM.eiOT Ta'K)I{e ,QeKopant'B'Hoe, caHHrapHoe rr serpo-

3alUHTHOe 3Ha4eHHe. 

B 3aBHCH·MOCTH or cHero3aHOCHMOC1'1i yqacri<a Jl ecoHac a >K.LI.eH HH 

BbipalUHBalOTCH s 'Bn.ue O.!J.HOM H.rJH HeCI<O.rJhKHX n oJloc. C liHTaerc H, liTO 

OJ].HOTIOJlOCHble HaCan<.!l,eHHH WHpHHOM OT I 0 )1.0 50 .M C.rJe.LI.y eT npHMe-

HHTb JlHWb np:rr: CHe ro3aiHOCHM OCTH JI,O 150 .M3 Ha 1 n 02 . .M (MeJi bHH· 

KOB, 1968). TipH CHer038H OCHMOCTH Jl.O 200 M
3 

npHMeHHIOTCH Jl.BYXI£10-

.TIOCHble HaCan<,.'J,eHHH Ji npH CHero3 aHOCHM OCTI1 Jl.O 400 .M
3 

- Tpexno-

JlOCHble. Ha ,Qoporax YpaJia, CH6HpH H Cesepaoro Ka3axcraHa, r.ue 

CHeroc60pHOCTb B 3HMY C CHJlbHblMH M.eTeJIHMH npeBbiUJaeT 

400 M3jno2. M, BbJpamHsaJOT Haca:-K.ueHHs:t H3 qerhipex 11 6oJlee ·noJioz· 

Yse.'1H4eHHe KOJ1H4ecrsa no.'lOC no3BOJ1HeT 6 o Jiee 3¢¢ei<THBIIO HC~~Jl ~ 

3 0BaTb :-JeCHhie Hacan<,.'J,eHHH H B ro >Ke speMH o6ecne4Hsaer JIY Y 
' X H8 C3)K· 

coxpaHHOCTb Haca:-K.u.eHHii. B c n.no WHhi'< MHoro pH.!I.HbiX Jl eCHbl 

AeHHHX CHer OTKJla.!I,~BaeT C H B nepB~X pH.!I.aX nocaJI.OK CO cropoH~ 
5 6 e npH o c eJl.aHHH 

nO.'lH BblCOKHM BaJlOM, AOCTHraJOlUHM M H OJle . e eBbeB, 

CHera B 3TOM sa '1Y npOHCXO,li.HT M3CC0Bble ,nospeiKJl.ellliH Jl. p H 
' · '<r3JHI X rTOJlOC B38Me 

HaablBaeMble cHeroJlOM.OM. Co3Jl.aHHe HecKOJlbi<HX J HIO 

O.!lHOH mHpoKofi cnoco6cr8yer 6onee pasHoMepHOMY pac,npen.eJlei:HH 

OTK.l13;J.blBa10WerocH .cuera, yMeHhwaer nospe iKAaeMOCTb uaca)I<.:J.ei ' 

11Y'IWe 33UlHUlaeT ;l.Opory OT 3aHOCOB. UUITY OT 
Ha Tex y1.1acn<ax r!le Her 803MOn<HOCTH o 6ecne4HTb ga cl~e-

' • Hllllbie ' 
CHe>KHbiX 33HOCOB .1eCOHacan<!leHlHI ~li, np1n1eHHIOT rTOCTO 

3 60 
bl i:'f 

roaaw.HTHble aa6op1...1 rr nepeuociH>Ie pewer4aTbte lUIHLI. a ~HblX 
UUITbl npHMeHHIOT T3KiKe Ha BpeMH Bblp3UlHBaHHH 3alll.liTJibl X Jle 1-1e· 

IIQAOC, CnnoWHble aa6opbl xopowo pa6ora10r np11 OTHOCI1TeJlbil
0 

• 

6
oJJbUJo fr c Hero3 aH OCHMOCTH- .u.o 70 M 3/noz. M. B nepBbiH nepHOtl 

caoe i'I p a6oThl OHII 3a n.epiKH·BaJOr ocHOBHYIO Macey MeTeJiesoro cHera 

C u a aerpe llllOH CTOpOIIbl , £1 0 3TOM Y HX MOiKIIO pacnoJlaraTb Ha 6JIH3KOM 

paCCTOHH'HH OT 3 aU~HUl ae M O fO y qacTKa. TIOCJle OTJIQ)KeHI15t BaJJa CHera 

ne peA ga6opOM lla4HIIaeT•Cfl ero HIITeiiCHBHOe OTJIO>KeHHe C nO)l.BeT-

p eliiiOH crop o Hbi, n ocJle q e ro 3 alUHT•Hbre csoftcraa 3a6opa pe3KO yxyJl-

wa1oTcH. OnJIOUJH bre 3a6opbl He peKo Me li.D.yerc H npHMeHfiTb Bbillle 3 M. 

UJHpOKO npH·Me iiHIOTCH CHe r 03 a•lUHTHble 3a6opb! C IIHiKIIHM npO-

c oeTOM Bbicor o i1 0,4- 0,5 M . HH}KHee npo.D.yBaHHe yMeHbwaer 3aHOCH-

MOCTh c aMoro 3 a6o pa 11 y•BeJI H4HBaer er o c Hero c6opHOCTb. HH/KHee 

n pOJJ.YB8HHe n p HMe iiH eTCfl H npH YCTaHOB•Ke nepeHOCHbiX peWeTI.IaTbfX 

lllHTOB . .Ll.Jl H 3T0 f 0 11 0£10 Jib3YIOT lUHTbl C Jl.JlHHilbi MH IIOiK•KaMH HJJH C 

pa3pe>KeHI-IOH HH>KIIeoH traCTbiO. TipH 6 0JibWOH CHero3aHOCHMOCTH 3a-

6opb1 11 lUHTbl ycralla'BJIHBaiO'flCH 8 JJ.•Ba, a HHor.u.a H a rpH pHJJ.a. 

Mnorop5tJJ.H3H 3 aW,'HTa 6oJiee 3¢rcpeKTHBIIa, npHtreM £10 CBOeH CTOHMO-

CTH OHa llarCTO He .npeBOCXOJlHT OJl.HOpH.UHYIO 3 aUlHTy, Tal< KaK n 03BO-

JlHeT 060HTHCb 06JJer4eH•Hbl MH UlHT3MH MaJIOH Bbi COTbl C 60JibllleH 

n pocserHOCTbJO. 

YcraHOBKa nocroHHHbiX 3a 6 o pos H nepecraH08I<a nepeHOCHbtX 

lllHTOB npOH3'B0Jl.51TCfl B COO'flBeTCTBHH C npoeKTaMH, COCTaBJJeHHblMH C 

ylleTOM KOHKpeTHOH xapaKrepHCTHKH p eJlbecpa H MeTeOpOJIOfHtJeCKHX 

Y'CJlOB'HH, a Ta!K>I<e llai<OinJieHHOfO OnbiTa CHer03alUHTbl. TiocJieJl,Hee 

oco6eHHO Ba>I<HO Jl.JIH npa~HJlbHOH H CBOeBpeMeHHOH nepecTaHOBKH 

nepeHOCHbJX orpa>K.UeHHH, He O>KHJI.aH HX 3apa6orr<rr c11eroM. B AJIH-

reJJbHbie MereJlH pa6ora no nepecraHOBKe lUHTOB n.o.rJmHa npoH3Bo-

.UHTbCH B COOTBeTCTBHH C nporH030M 11 cpaKTHlleCKHM COCTOHHHeM 

n orOJl.bl. 

H a cHJJbHOJaHOCHMhiX yqac-ni<ax .uopor 8 nocJie.UHee apeMH c yc-

nexoM Ha4aJIH npH-MeHHTb cnoco6 paccpe.D.orolleHHoro Ja.D.ep>KaHHH 

CHera Ha no.D.cTynax, HonoJibJYH MexaHH311posaHHOe yCTpo11crso cHe>K-

HbJX .creHo:K H rpaHwei1. Ha6JIJO'Jl.e'HHf!MH ycraHOBJJeHo, 4TO HaHJIY'IUJeH' 

C·Heroga.uep>l<H>BaiO·LUel1 cnoco6HOCThJO o6Jla.D.aJOT Tpauweu c aeprH-

KaJlbHbtMH CTeH I<aMH, paocnOJIO)KeHHble nO.U np51MblM yr.rJOM I< HanpaB-

JleHHIO tnpeo6JJa.D.aFOm ero nepeHoca cHera. T aKue rpaHweu JierKo Ha-

peJaiOTCH s cHe>I<HOM noKpose 6yJlb!l.03epoM. Bo 8pe'IH Mere.'HI 3TH 

TpaHW eH 3aHOCHTCH CllerOM, npH4eM CHer OT1<.1aJJ.biBaeTCH K3K B ca-

MOH rpaHwee, raJ< H y BbiCTynaFOLUJJX creHOK, o6pa3yH csoeo6pa3Hble 

UIJ1ei1¢bl. Ll.JIH nOJllloro 3a.D.ep>Ka•HI!H cuera rpe6yercH He MeHee rpex 

rpa11wei1. tTiocJie 3auoca rpaHwei1 c HeroM OHH ecrecrseuuo npeKpa-

I.Uator 3a.D.ep>KHB3Tb CII er, n03TOMY rpaHWell 113.11.0 nepHOJl.HtJeCKH BOC· 

crauaBJJHBarb. Hau60JJbwaH 3cpcpeKTHBIIOCTb 3alllHTbJ or clle>KHbiX 

3aHocon .D.OcrHraercfl npu yMeJIOM co4era111111 acex onoco6os cHero3a-

ll.ep>r<aiiHH KaK 11a n o.D.crynax K 3alUIILUaeMoft reppnropu11, raK H Ha 

CaMoi1 reppuropuu. 

JIHTEPATYPA 

~ 10 11 11 11 A. 1(. Mexa IIIIKa Metenerr. H oaocH6npcK, 1963. 
en b 11 "K .D.. M. OpeAynpelKACHHe cuelKHbiX 3auocoa ua lKe.ne3HI>IX ,~pporu. M .• 

«Tpancnopn, 1966. 



l.JACTb II 

XAPAKTEPUCTUKA 06bEKTOB 
Hft}I{EHEPHO-f JISIIlUOJIOfUqECKHX UCCJIE.IlOBAHHR 

MEPhl UX UCnOnh30BAHHSI U 3AUJ.HThl 

f Jl ABA V 

JlABHHbl 

OOPE}l.EJIEHHE OOHSITH.sl JlABHH, HX I(J1ACCH41>HKAU.H.sl 

H PACOPOCTPAHEHHE 

' 

JlaBI-IHOH H33blB3JOT npHUJe,ll.lllHe B .ll.'BH>I<eHHe Ha OI<JlOHe C:KOJlb· 

3Hll.lUe li HH3Bepr310lU'HeCst CHe>KHble M31CCbl (pHC. 12). 

PHc. 12. JlaaHua 

KaK noKa3a.1 onbiT ocaoeHHst ropHLIX pai1oHoa CCCP , :JaBHHbl -

HfOTbeM.'leMast, XapaKTepHast OC06eHHOCTb rOpHblX CKJIOHOB, H3 KOTO· 

phiX B03HHKaer ycroi14HBbiH CHf>KHbJH noKpos. IlocKOJibKY JIJ06ble 

coopy:lKeHHH (.lOpOrH, /KHJible 3,13HHH H T. n.) )lOJI/I<Hbl cpyHKUiiOH iiP
01 

'BaTb 'B TelleHHe Kpyr:JOfO fO)la, TO BbiHCIIeHHe CTeneHH JI3 BHli lfOI 

68 

II u Bbi6op 6 e3o naCHbJX yqacTKOB )lJIH crpoHTeJihCTBa st•BJist -
JHlC!IOCT n o 

O 6a3 areJibHblM ycJIOBHeM JIJ06biX HH)I{fHepHbi X H3biCK3HHH. 
iOTCfl 0 " " 

C oopy>KeHIUI, nocrpoeHHbJe 6e3 yqera JiaBHHHOH onacHOCTH, ot~eHh 

Ho 3 alUrllU3Tb D03TOMY B 3HMHee BpeMst npHXO,ll.HTCH 3a,npemaTb 
rpYA ' 
HX 3,KCIDJIY3T3Ur!IO. 

B 3aaHCHMOCTH or x apaKrepa .UBH>KeHIUI cHera no OKJIOHaM MO)I{HO 

Sbl.UfJJHTb TpH THna JJaBHH: OCOBbl ( cHe>KHblf ODOJJ3HH), JJOTKOBblf 11 

npbiraiOIUHe JJaBHifbl (ra6JJ. 8). 
Ta6nHua 8 

Tunbl nanHH H Mop<tx>norHSJ 
nyTH HX CXO}t8 

Ocoabr-0 

PODJibiH CKJIOH; OTpbiB H 
CKOJib)!<eHHe CHe>KHbiX MaCC 
no nceii noaepxHOCTH CKJIO· 

Ha 

Jl 0 T K 0 B bl e Jl a BH H bi-JlJl 

JlOr HJIH JIOTOK; Tet.teHHe H 
nepeKaTbmauHe cHe>KHbiX Mace 

9p03HOHHbJJ1 Bpe3 JIJI- 1 

Jleuy.llaUHOHHafl BOpOHK3 
JIJI-2 

Pa3pyweHHbiH Kap JIJI-3 

f1 p bl r a 10 Ul, He J1 a B H H bl-
flJI 

CocTOSJuue H nmw cuera 

cyxolt MeTenenwA: cuer, 
CHe"iKHbre AOCKH 

Ocoa cyxow- OC 

JloTKOBaH cy xan nasHua 

MOKpbJA HOBblll: H CTapblli 
cuer 

Ocoa MOKpblfi- OM 

JlOTKOBaH MOK paSI JI3BHHa 

JlOTKOBaH cyxaH JJ3BHHa JlOTKOBaH MOKpaH JI3BHHa 
H3 3 p03HOHH0f0 Bpe3a H3 3p03HOHHOfO Bpe3a 

JIJI- 1-C JIJI-1 -M 
JlOTKOBaH C)'XaSI JI3BHH3 

H3 AeHyAaUHOHHOH BO· 

pOHKH JIJI-2-C 
JlOTKOBaH C)'XaSI JlaBHHa 

H3 pa3p)'WeHHOfO Kapa 
JIJI-3-C 

JlOTKOBaH MOKpaH J13BMHa 
H3 3p03HOHH0f0 ape3a 
JIJI-2-M 

JlOTKOBaSI MOKpaH JJaBltHa 
H3 pa3pyweuuoro Kapa 

JIJI-3-M 

Yt.tacTOK oTaecubiX cTeH Ha TipbiraiOUJ,aH cyxaH naaHHa Tipb!raiOUJ,aH MOKpaH naaH-
nyTH naaHHbi TIJI-C Ha TIJI- M 

Cao6oAHOe naAeHHe cue>KHblX 
Mace 

9p03HOHHbiH ape3 TIJl· I 

JleHyAaUHOHH3H BOpOHK3 
OJI-2 

Pa3pyweHHbii i Kap- TIJI-3 

f1 pblraiOUJ,ast C)' X aS! JlaBHHa 
H3 3p03HOHHOf0 ape3a 
TIJI-1-C 

Tipb!raiOUJ,aH cyxast naaHHa 
H3 AeHy,llaUHOHHOH BO· 
pOHKM OJI-2-C 

Tipb!raiOUJ,aH cyxan naauHa 
li3 pa3pyweHHoro Kapa 
TIJI-3-C 

flpblf310UJ,3ll MOKpaH J13BH· 
Ha H3 3p03HOHH0f0 Bpe-
33 TIJI- 1-M 

TI pb!r aiOUJ,aH MOK paR naaH-
Ha H3 .neuyAaUllOHHOA 
BOpOHKH TIJI-2- i\\ 

TipblratOUJ,aH MOKpaH na-
BHHa H3 pa3py weHHOrO 
J<apa TIJI-3-M 

OcoBaMH H33bi BU IOT COCKOJib3HYBllllli't lllllpOKIIM QlpOHTOM CHer 

Blle CTpOrO Qlll i\C HpOB8 11 1lbl X pyceJI . B biCOTa CXO,.'la OCOBOB 0 6bli.IHO 8 

lleCK0.1bKO p a 3 MfHbllle WUpiiHbl n o.rtOCbl COC KO.'lb3H)"BWero CHera. 



l-Il'C'wrpH 11a ro, llro npn cxo1.e ocono n n Jl.BIDI\ellne n o 

C.'Wii CJICJ'<l CpaBIIIITC'.TlbllO HC60Jli.>WOii TOJlUJ.IIIIbl (30-,tO BJ1 Q)J<ae -rc 51 
"' " 6 D 1 

CJH H3HOCHT u0.1bWOJJ ywep .• eTOi\t rpy.z1.110 o no.maTb Mecr a ' OHlt 

HIIH OCOBOB, T21\ 1\31\ 01111 06bJtiHO na l210 T C Tj)aBS1l!IICT ~a C flOJl O} I\ e. 
6 

biX CIOI OH 
Ht.> OCT2B.'IHH n OC.'Ie na1.eHJIH reo OTai!Hlle ChiiX JJ f COMOprho ' DB, 
np113 JW J\OB. '+' JJo ruttecJ<Hx 

JlOTKOBbte JlaB.1Hbl ,lBII}J\) TC5l no CTpOrO q)JIKCI!j)OB a llltbll\I 
1 

II ~ flO.lOWBbl 1\0COr o pa C03A2IOT I<OHYC BblliOCa fl o ra , j)j C JJa ~ I 
.lBJI}J\YTCH .10TI\0Bhle .1 J BIIHbl XOp OW O ono:maJO;CH JJa ' no h OTOp bL\[ 

uoii o.IIJJ haJ.; Obi n 0 1.4e p KH)'T~t 6e.1o 1'i n o'lo~o l'l flj )O"~O 'I CJ<.'louax. B ee-
• ~ • bi! Oro J1 2 BIIHHO 

ro CHt.>I!OIIIha, :~ .e >Kaw. e r o B .1o ry, a ,TJ e r o ;-.t - 6oJJee 51 p 1-:o l'l 
4

e • 
110 . rpaammcro 11 pacrnre.'lbHOCTbiO. ' M 0 6bi4-

npblratOLU."e JlaB"Hbl, ABilf251Cb nO JIOry, B I<OTOpOllt JJMeiOTC5l OT 

necHbie yllaCThll, cso6o.n.uo na.naiOr 11a AHO no.nmlbt o11 6 · 
" ""' · II 0 Jl2A210T 

O
rpC

0
0M2,JIIOII C < l\~j)OCTb!O II o6pyll1HBaiOTCSI BCeJ"r T5J}I{eCTbJO, TOr.,na Ka•J< 

Bbl Il .TJOThOBble Jl2'BHHbl CKOJlb351T no.n. Bei<OTOpb!M yr.nOM n 
[l5JTCTBIIIO, ,'Je)!\alll,eMy Ha HX nyTII. I< pe-

B 3annct~ . Mocrn or noro.n.HhlX yc.nonnli, npeo·6JJa.na10w.11x 8 ro;-..
1 ll.:n IIHOM p~IIOHe, CHer l\10)1\eT 6biTb CYXIIM II IVIOKj)blM. Pa 3.nl!ttaJOT 

c~xne 11 MOKpbie .'laBJJHbl. On.Hai.;o 11x xapaKrepncrm.;a TOJlbKO no co-

CTOHH:IIO CHera He)l.OCTaTOl!Ha, TaK KaK He ,na eT so3MO)!<HOCTH peKO· 

~f.eH.J~.sarb :-.1_epbl 3aiUHTbi 11 KOHICTPYKUIIII npornBo.naiBHH·HbiX coopy-

)KeHHH .J.1H KOHKpeTHblX .1asuH. B K.'laccn¢tmaunH .nasnH Ha.no y 411. 

TbTBaTb MOpcj}0.10riiiO .1aBHHOC6opa H JlOTKa, no KOTOpOlii Y OHM CXO,li.5JT. 

D OHCHilM 3TO C.'le,J,y!OUJ,HM npn~tepOl\1. flOTJ<OBble .na,BHHbl 113 3p03HOH-

IIb1X Bpe30B n a,J,a !OT 42CTO, 11 ,!I.JlSI 32W.11Tbl OT HlfX ,ll,OCTaTOlll-10 Haseca 

.1erKOii l<OHCT])YKU.IIIf. flOTIWBble JlaBHHbl lf3 .LI.e¢opMHpOBaHHbi X Ka pos 

na.J,a!OT ,TJJ!lilb 1-2 pa3a B 31Ili1Y, HO AOCTIIra iOT 60JJbWIIX 06beMOB -

209 000-300 000 ..4t
3

, II )l..TJSI 3aUJ,HTbl OT HIIX Tpe6yeTC5J CTj)OHTb »<eJie· 

3ooeroJJ !IbJe ra.TJepell. Dp11 nocrpoi1Ke 3aW.11Tlloro coopy»<eH IHl Ha,LI.o 

npaBII.lbHO peWHTb COTij)fl)!{eHHe CKJlOHa C Kj)OBJleH ra.nepe11, j'lJHTbl· 

BaH oco6eHHOCTI! Mopcpo.norHJI CKJJO'HOB. D p11 .ll.'BH)t<e itiiH .naBHH n o 

Kacare.TJbiiOH K KpOBJJe raJlepeH .nan.neHIIe Ha J<j)OIBJJ JO 6yn.er cpa<B·HH-

re.'lbHO lleU0.1bWIIM. 

~lYeT CB513JI Mei!<AY reorpacj}HlJeC<KOii o6cTaHO'BKOJ1 H nyTHMII pa3-

BUTJISI Clle.iKJIOfO noKpOBa (no TJinY yn.TJOTHeHHfl HJlH pa3pb! XJieH115l ) 

n03BO.'IJL'J Bul.le.111Tb TI51Tb Til nOB .'laBHHHblX pemHMOB (puc. J3). 
I. ApKTH'feCKHe paiioHbt c MeTeJJeBbt M H H HHCOJJstUHOHH bt M H JJasi.J· 

HaMH. ApK1JilleCKIIe p 'Ji'!OHbi pacnoJJOiKellhi K cesepy or 70° c. w. Ta-

Koe no.toiKeuue onpe.1e.1Her ux ¢H3HKO-reorpa¢H4eCKHe H J<JJHM3Tll-

4ecKHe ocooellllOCTJJ Ocrpo Ba Cesepuoro .ne,'l.OBIITOrO OJ<eaHa pacno-

JJOJKeHLI B ApKTIIlleCI\0\1 J< 11"1aTH4ecJ<0\1 noHce, xapaJ<rep113YJO W.eMC 51 

CBoeo6pa31il..IM pa;!l!aUIIOIIHb"l peiiOiM0\1 (CME'lla nOJlflj)HOi'l 110411 no: 

JHtpHbiM .LI.lleM), OCOOeHIIJCTHMII Ut1pKyJJHUIIIi an10c¢epbl ( 3Jll\1 0 lf 

3ana.J].Hb1H H BOCT041lLJH CCKTOp bi - o6.naCTII 4aCTbiX BTOj))J<eHHH U.H-

KJIOHOB, U.eHTpa.'JbHblH CeKTOp - 06JiaCTb pa 1BHTHH aliTJIIUfJ<JIOH3)' 

0cHOBHble 4epTbl XOJlO,!l.HOfO nepHo,na- ero Jl.JIHTeJJbHOCTb (8- 9 Me· 

tRu.eB), YMepeHHO cypoaaSt 3HMa (reMneparypa HIIBapH or - 13 .1° 
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i 

I 
r 

32
o) n e6 0 .nbWOe XOJllltfeCTBO 3HMHHX OC3J).IKOB (HaH60JibWHe cpeJJ.-

- ne f<a' "ll ble BbiCOTbl Clle iKHOfO DOI<j)OB2 B 31npeJJe- MCae ,LI.OCTHraiOO! 
IIC" " • OHaX) uni<JIHtfeCK ro 

30 
C.M B DOCTOtfflblX H 80 CM B 3 2D2J].Hb!X pa11 · 

w r eJi biiOCTbiO CB 51 33Hbl CJIJlbHble BeTpbl, npHHOCfllUHe TenJJO H 

~~ a JJ.< I<Il. B er p bl tOi l<llbiX H a ocT0 4HbiX pyM6o a B ATJiaHTHllecxoM cex-

Puc. 13. PaiioHHpoaaHHe CCCP no <PaKropa;\1 naBHHoo6pa3osaHn5l: 
J _ apt<Tll4ecKJJe pai!OJJbl C MeT eJieBbiMH H IIHCOJlflUIIOHHbiMII JI3811H8Mil; // - CCBC(lHbte pai\OHb~ C Jl8• 

llllllBMII Ill MCTCJICI30fO II cBe>KCBbtnBBUJero CHera: /// - 8HyTpeHHHC KOHTttHCHT3JibHble pa OHbl C 

nanuHaMu cy6mtMauuoHHoro ,~~ 11 aqnope3a; IV - palloHbt tO>KHOro ropBoro noHca c naauHaMtt 113 cae>Ke-

Bbtl1aawero cucra; V-Tuxoot<eaHctote 11 npHMOPCKHe pallou bt c nanuttaMII H3 MOKporo MeTeneaoro u 

CJIO>KHOCTp3TIIclJHl.\llflOBOHH0fO CI1Cf8 

rope u cesepllbi X pyM6on n THXOOIKeaHcJ<OM ce1crope otieHh ycroiilln-

Bbl Jl J].OCTilr310T 60JlblHOM CIIJlbi, 43CTO n epeXO,ll.f! B WTOpMOBbie. Tip~ 
111131<11X TeMneparypax TOHIOifl , HepaBIIOMepHO 3 aJieraiOUJ,IlM CHeiKHbiH 

DOKpOB TIO.ll. BJII!HIIIJeM CHJlb'HblX BeTpOB JIII60 CIIJlbHO y nJIOTHHeTCSI 

(;to 0,4 c/c.M3), .rm6o nepeseaae'flcfl. MereJieBblli nepeHoc cHera B 

Api<TJJI<e n.ocrnraer orpoMHbiX pa3Mepos, raK KaK nepeaesaHHe (·no-

3e,IOI<) 1124IIIJaercH npn cKopocrn aerpa 5-7 ;njceK. BropJKeHHst 

Ull l\ .1 OIIOB B .321TI 3Jl.H0l\l II BOCTOtJHO:M CelnOp rl'\ n p II BO.,'l.HT K pe3KOMY 

nonbnueHIIIO re:.meparypbi c a:.m.'l liTY'l.Oi't J.O 25° 3 a cyrKu. OneneJIIi, 

o .'\1121\0, 6bmator 3,LI.ech pe'l.l\0, a na Ceaepuoi't 3eM.1e u Hosocn6Hp-

CKJJ\ onponax II'\ Her cosce't. 

ApKrJJLJCCI\JJe ocTpoaa, pacno.10>heHJJbJe B npe.1.e.ux EaponeiicKo-

A~IIarcKoro w e.'l bcj:la, nMeJOT paWIIllllbJi't reo~10p¢o.'lorn4ecKnii o6JtHK 

l3C.IC;l,CTBI!e paJ.TJJJtlliOfO reOJIOflllleCKOfO CTpOei!HH II B03p8CT8. JlJtR 

1111'\ xapa i\TCpl!bl IIC60JJbWlle a6cO.riiOTHble BbiCOTbl (HaHBblCW8st TOq• 
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Ka- 1590 At Ha H osoii 3eMJie) u UinpoKoe paasnrne OJieJI.eH 

nas.lHlOlll~ro 7 % OT sceii nJioma•.z:ur aJieJI.eHeHnSI CCCP AJI eHn~, co. 
Titn pe.1hc¢ a OT1\Ie4eJ.r TOJibKO Ha H osoii 3er.!Jle CIIJibnop.acqJihnn'HcKHi't 

• ' eHeHHb" 
cpeJ.HeropHbm pe.'lbe<f> BCTpe4aercH Ha Hosoii 3er.~. 1 e u Ha 

0 
111• 

B paHre 1H. DJIH 3eM.'IH <l> paHua-11ocu<f>a n H osocn6npcKHx oc crpose 
• · 6 ' rposos xapaKrepHbT nplliTIO..lHHTbie n.rraroo pa3Hhre nosepxHOCTII c KPYThiM 

06pb1BlfCTb!Mll KpaHMif , TIOKphiThie Jie,J,HHhiMII Kyno TJar.m a T li 
• • aioKe 

ocraHUOBbte cKa.lbi II HyHaraKn; .ll.JIH H osocH6npcKnx ocrposos _ 

or..:J.e.l bHbie CTO.lOBbie r opbr, nOJI.HHMaiOmnecH Ha.a. nJioc•KHMH pasH • 
H3Mll. H 

TiepiiOJI. ,'JaiBJiHHOii onacHocrn s ApKTm<e Hacry,naer nocJie .ll.JIH-

re.1hH biX cHerona)l:oB, 4TO xapaKrepHo TOJibKO Jl.JIH ArJiaHrH4ec1<oro 
11 

TuxooKeaHcKoro ceKropos, a raK>Ke s peayJibTare HHTeHcHsHoro ser-

posoro nepeHoca, liTO T3K>Ke CBOikTBeHHO TOJibKO 3THM pai1oHaM 

Hau6o.1ee MOlllHhie JiaBHHhi CXOJI.HT so speMH seceHHero raHHHH: 

MaKcHMaJihHbiX pa3Mepos JI.OcrH•ralOr MOKpbie JiaB'llHbT c JieAHH•I<os. 

B Cu6upcKOM ceKrope (Hosocu6upcKHe ocTposa) B03MO)I<eH cxoa 

Jia,BliH B cepe,UHHe 3H.Mbl, KOf.ll.a C·He>K'Hhle MaCChi nepeMeutaiOTCH no 

llOBepXHOCTH ropH30HTOB pa3pbiXJieHHH, B03HHJI<aiOUliiX 3a CI.JeT cy6JIII-
M3UHOHHOH nepeKpHCTaJIJrH3aUHH. 

II. CesepHble pauoHbt .c JiaBHHaMH H3 MeTeJJesoro H cse>Kesbmas-

wero cHera. PaiiOHbl c JiaBHHaMa Ii3 MereJiesoro H cse)l<esbrn asUiero 

CHera paonO.TJO>KeHbl B ropHbiX MacCHB3X TYHJI.pOBOH, JieCOTYHJI.pOBOii 

H ceseporae>KHoii 30H KpairHero Cesepa CCCP . 3ro ropHbie MaccHBbi 

K:o.'lhCKoro noJiyocrposa (XH6HHhi, MoHI.JeryHJI.pa, 4 yHaryHJI.pa i1 Jlos-

03epcKHe TYH.!l.pbl), Ti oo~lHpHhiii H TipHnOJIHpHbiH YpaJI, r oJI.bi E brppaH-
ra, ropbi TiyropaHa, r opbi Cesepo-BocroKa CCCP (OxorcKo-K.oJibiM-

CKoe Haropbe, AHIOikKo-4y.KOTCKHe H 3ana,!J.'HaH 4aCTb KopHIJ<iCKHX 

rop). 

fi.TJarOJI.apSI OBOeMy reorpa<f>Hl.JeC'KOMY TIOJIO)!{eH'HIO B Bb!COKHX UIH-

porax H 6JIH30CTH K CesepHoMy JleJI.OBHTOMY oJ<eaHy KpaiiHI1H Cesep 

CCCP xapa·KrepH3yeTCH 6oJibUIOii cyp•osocrhJO KJI11Mara c oqeHh npo-

.no~1>KHTeJihHOH XOJIOJI.HOH, MHOro'C'He>KHOH H BerpeHHOii 3HMOJ1. Bee 

3TO o6ycJIOBJII1Baer 60JiblliYJO npOJI.OJI>KI1TeJihHOCTb JiaBH'HOOITia•CHOfO 

nepHO,'J.a ( OT 7 .lO 10 MeCHUeB) 11 60JiblliYJO HHTeHC11BHOCTb pa3B'I1THH 

MeTeJieBhlX npoueccOB, H'BJIHIOlllHXCH 3Jl.eCb OJI.HOH 113 rJiaBHb!X npHqHH 

o6pa30BaHHH H cxo;~.a JiaBI1H. BJiaro,lapH orpoMHOH nponDKeHHOCTH c 

sana,la Ha BOCTOK KJIHMaT 3aiTa,!J.HblX, UeHTpaJibHbiX H BOCTOt{HbiX 

paiioHoB KpaiiHero Cesepa HMeeT cymecrseHHhre pa3.nHq11H. TaK, B 

EsponeiicKoii qacrH CCCP cywecrneHHOe BJII1HHHe oKa3biBaJOT B03-

.11YlllHhie Macchi, npHXO..'.I.Hlli.He c Ar.1aHTHKH, 4TO npoHBJIHeTcH npem.D.e 

BCero B yse.111lfeHH11 B.13iKHOCTH B03Jl.YXa 11 B YCH.fleHI111 UHK.nOHHlfe· 

cKoii .aeRre.1hHOCTI1. 3ro o6ecne411Baer BhinaJI.eHHe 3Ha411Te.nbH oro KO-

JIHlfecrsa oca.LI.KOB s re4eHI1e scero ro.la, oco6e·HHO s ropHbiX 

:paHOHaX. eM 
K.1HMar cesepa cpeaHeii CH6HpH ¢opMHpyercH noJI. BJIHHH~er 

apKTHlfeCKHX B03.:1YlllHbiX Mace H AsuarcKoro MaKcuMyMa, lfTO .ne.n 

JV1HMcH 3TI1X paHOHOB pe3KO KOHTI1HeHTa.nhHh!M H UOJiee cypoBbiM. 
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l(.nHMaT cesepo-socroKa CH6Hp11 HMeer 4epTbi npH•MopcKoro 6Jia-

ro,nap51 TOM)', 4TO OH <f>OpM H pyeT~H ITIO,ll. BJIHfiHHeM THXOC:KeaHCKHX 

803,nywHbiX Mace. D o.no>KeHHe paHoHa Ha rpaHHUe o6JiacreH c pe3KO 
Bblpa>J<ei!Hbl M KJIHMaTOM I<O'HTHHeHTaJibHOfO H npHMOpCKOrO THTIOB 
o6yc.nOB.'IIIBaeT 3,ll.eCh TIOBbiWeHHYJO UHK.nOHHI.JHOCTb, COTipOBO)!{.!laiO-

W.YIOCH 3HMOf1 lJaCTb!MH 11 CHJib!-lblMH MeTeJIHMH H 06HJibHblMH CHero-
na,naMH. B re4eHHe 3HMbi MOW.HOCTh cHe>KHoro noi<posa s cesepHbt:< 
pa!"IoHax JlOCTHraer B cpeAHeM 60-90 eM, a s ropax D btppaHra -
OJ<O.nO 30 CAt. 

MeTe.neBbte npoueccbi npHBOJI.HT K nepepaanpeJI.e.neHHJO cHemHoro 

noi<posa, o6ycJIOBJIH·BaH KOHUeHrpauHJO or poMHbiX Mace cHera B .n-
BHHoc6opax TIOJI.BerpeHHbiX OKJIO'HOIB H o6pa30BaH'He MOlli.HbiX CHeiK-

1-lbiX K8j)HH30B Ha 6p OBKaX ,flJiaTO. 
P eJihe<f> ropHbiX pai1oHos Cesepa CCGP xapa•KrepH3yercH He-

60Jibllli1MII a-6COJIIOTHbiMH H OTHOCHTeJibHblMH 'Bb!COTaMH. ,Dpeo6.na.n.a· 
JOT cpe,ll.HerOpHblH H HH•3KOrOpHblH TWTibl peJibe<f>a C lllHpOKHM 

paonpocrp aHeH11eM ITIJiaT006pa3Hb!X H I<YTIOJIO'BHJl.Hb!X B03BblllleHHO-
CTeH. A6co.nJOTHbre Bbi·COTbi B cpeJI.HeM .u.ocrHraJOr 1000-1200 .M a 

rOJJbKO He60JibWHe MaccHBhi IloJIHpHoro H DpH1nOJI51pHoro YpaJia, 
D yropaHa, kHJOHCKHx H KopH~OKH X rop lllOJl.HHMaiOTCSI JI.O 1700-
2000 At. fJiy6HHa ·pacqJieHeH'HH HH3K0110pHii IB cpe,ll.HeM 100-
300 .M, cpeAHeropHif - OT 500-700 At, MaKCHMaJibHaH - !1.0 1000 M.-

CK.nOHbl nJiaro H oco6eHHO peqHbiX JI.OJIHH qacro pac4JieHeHbi rycro~r 

CeTbiO JIOfOB, CTIOC06CTB)'IOW.HX o6pa30BaHHIO H CXO.!I.Y He60JlblllHX: 
JIOTKOBbiX JiaBHH noc.ne o6HJibHhiX cHerona.n.os. 06wHpHbie nosepxHo-

CTH n.naTO 6Ji aronpHHTCTBYIOT HHTeHCHBHOMY pa3BHTHIO MeTeJJeBOrO 
nepeHoca, nocra•BJISIJOT o r poMHbTe MaiCCbi cHera, nepeHOCHMoro Ha no..'I,-

serpeHHbie oi<JIOHbi, 3a c4er 4ero o6pa3YJ01'CH HaH6oJiee MOW.Hhre Me-

r e.neBbie JiaBHHbl 11 OCOBbl. 
Ill. BHyrpHKOHTHHeHraJJbHbie paifOHbi c nasHHaMH cy6JJHMaUHOH-

Horo ,nHa!\nope3a. K 3Toi1 rpyn'lle OTHOCHTC5f p a~IOHbi CesepHoro u. 
lOmH oro YpaJia, ropbi Cesepo-Bocroi<a 11 JO>KHOH Cn6npn, CraHo~oe 

H A.n.n.aHc·I<Oe Ha.ropbH, sHyrpeHH'He pai1oHbi K.aw1arKH (CpeJI.HHHhut If 

f a Ha.nbc•I<HH xpe6er). B ueJioM KJIHMaTHIIeci<He yc.noBHfl OTJIH4aJOTCH 
31-lai.JHTeJibl!OH O.[l.HOpOJI.HOCTbiO, l.JTO OITipe}leJJHeT 06W.H~I THTI Ji aBHHHhiX 

npoueccos. 
5o.nbwaH tiaCTb reppHropHH 3HMOH 3a·HHTa o6.rtacrh!O BbiCOKOro-

arMoccpepHoro JI.aiBJleHJIH, ueHrp Koropof1 pacno.naraercfl HaJI. ..M oH ro~ 

JIHeft H 3a6ai'II<aJibeM. B reiieHHe scert 3HMbi roono.n.crsyer xo.10..'I.Hbm 

I<OHTHHeHra.llbHbiH B03AYX, o6pa3y!OlUHHCH npenMyW.eCTBeHHO B pe-

3)'.nbTaTe rpaHC<f>OpMaUHII apKTIII.JeCKHX B03..'I.YWHbl\. Mace. TI03TOMY 
Jl.JIH 3HMHIIX MeCHUeB xapaKrepHbl HH3J('l!e re:o.tnepar)'pbl B03.1l.)'Xa II 

OTCyTCTBIIe OTTeneJieJ"r. B XOJIOJI.Hbl ft nep110Jl. Bblnan.aeT OKOJIO 20- 25% 
roJI.osoff cyMMhi ocaJI.KOB. OcraJibHaH 4aCTb Bbrna.n.aeT s .rterHee ape:">tH. 

H a paonpeJI.eJieuue anwccpepHbiX ocaJI.KOB BHYTPII reppnTopnn cn.lb-
Hoe BJII1HHne OKa3biBaer ropHbii"r pe.flbe<f>. B ropax ~ 7

pa.rt a n JO>KHOll 

C11611pn uan6o.nbwee Ko.nu4eC1'BO oca.n.Koa noJiy4aJOr .~ana..'I.Hhle CK.lo-

IIbi rop itbtx t(cnci'L B ro pax Ceaepo-BocToKa IHIII6oJiee ysna>KHeHbl. 
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cK.lOHbi, o6pameHHbre •K B.'la){\HbiM lJ303JI.YUJHbiM MaccaM Tnxo·ro OKc 

Ha. Bbrcora CHe)!<Horo noKposa I<o.ne6.ner<:H or I 0 .no 150 C.M. a· 

CymecrseHHoe nepepaonpe.J.e.TJeHne rsep.nbrx ocaJI.l<OB npoii3so.n.Hr 

Berep, cKopocrb Koroporo aaMeTHO so3pacraer c yse.'ln4eHneM a6co-

.lJOTHOii BbiCOTbi. Ha sepUinHax H nepesa.nax 1.1acro 6bi BaJOr CH.Jlbllbie 

BerphT (no 35-40 J.t/ ceK) . Tiepene.saeMbiii ropHbl'MH serpaMH Cller 

3an0.11HHer yme.lbH, cr<auMnsaercH B noHII)!<eHHHX. B rai<J-I·x Mecrax 

ero MOlllHOCTb .J.Ocrnraer IIHOr.!l.a HecKO.'Ibi\I!X 1\Jerpos. CHer, Bbuna-

.J.aJOmufr Ha 3e:\1.110, OTJlJI1.!aeTC51 60.1bWofi pblXJlOCTbJO II HOJI.BH}{{-

HOCTbJO. D o rpe6HH•M CK.JlOHOB H B .JlaBHHOC60pax o6pa3yiO'DC51 CHe>J<-

Hble KapHH3bl II K03blpbi<J! MOW.HOCTbJO .!1.0 10- 12 .M IT npOTH){<eH-

HOCTbiO .10 100 AI. Tipn HH3KIIX 3In1HHX Te:\1tneparypaX B CHe>J<HOM 

TTOKpOBe B03Hlll\alOT MOW.Hble rOpH30HTbi r .Ty6HHH0l! 1!3l\10p03H, npu-

BOJ.HW.lle K HeycTOlll·flltBOl\1Y COCTOHHIIIO CHera Ha C•K.Jl'OH3X. 

P e.lbe¢ BHyrpnKOHTHHeHra.nbHbJX paiioHOB ropHoro no5Ka 04eHb 

pa3H006pa3eH. MO)!{HO Bbi,leJHITb He'CKOJlbKO OCHOBHbiX TlliTTOBpeJibe<}la, 

npeJ.Onpe,J.e.1HIOllllfX CXO.l .'l aBIIHbi; 1) BbiCOKOrOpHblll aJib'TTHHCI<Hfl 

pe.1be<}l B pafiOHaX BHTeHCIIBHblX TIO.Ll.HS'ITHii Ha BbJCOTaX 60Jiee 2000-
2200 J.t, r.n.e w11poKo pac.npocrpaHeHbi KpyrocreHH ble y31me r pe6HH, 

KpyrJI3Ha CK.10HOB 6o.1ee 30°; 2) cpe.n.•HeropHbiH ru.n peJibe¢a, 3aiiH-

:\IalOmnlr 6o.11ee 60% n.'loma.n.n, c¢opMHpoBaHHbiii B p e3y.nbrare 3po-

3HOHHoro paCl.J.'leHeHH51 .:I,peBHHX BbT•pOBHeHHbiX TIOBepXHOCTeH, a6-

a6c0.1JOTH85I tBbi COTa MaCCliBOB OT 800-1000 JI.O 2000 .M, OT,HOCHTeJib-

Ha5I BbiCOTa - or 200 .lO 600 M, KpyrH3Ha CK.JlOHOB 10- 20°; Jia,BHHhJ 

CXO.lfiT TIO 3p03110HHO-.J.eHy.laUHOHHbiM )!{e.lo6a,M; 3) •BbiCOKOI!OJI.HS'ITble 

HarOpbH ll :\laCCIIBHbie TT .. lOCKOT'OpbH, paC4JleHeHHbie pe4HbJ;\IJil .Ll.OJlHHa-

1\tU, no Kpyrhl:\1 cK"lOHaM KorophlX cxo.ns:~r .naBHHbJ. 

D 0.1bll18H CeHOn!4HOCTb (OT 8 .Ll.O 10 6aJI.JlO£) He"J<OTOpblX r opHbl X 

paiwHOB (5aii•Ka.1JbcKHe ropHbie uenn, ropbi Cesepo-B ocrOJ<a ) HBJI51er-

cH O.lHOii H3 np111.!HH ~1a-ccosoro cxo.ua .IJaBHH. 

IV. P aiioHbl JO)f{Horo ropuoro noHca c JJaBHHaMH H3 ICBe)f{eBblnas-

wero cuera, cue)f{HbiX .nocoK H a.n.seKTHBHbtMH JiaBHHaMH. C10.na orHO-

CHTCH ropHbie paiioHbi BJI.0.1b lQ)!{HbiX rpaHHU CCCP . 0HH BKJl!Olla!Or 

Bocr04Hbie Kapnarhi , fopHbiH Kpb!M, KasKa3, ropbi Cpe.!I.Hei1 A 3HH H 

A.uaflcKo-CaHHCKYJO ropHyJO o6.na<:Tb. P acno.no*eHhi B !llpe.neJiaX 

y:o.1epeHHoro H cy6rponH4ecKoro KJIHMaTH4eCKHX 'TIOHCOB. K .n11MaT 

r opHbJX o6.1acreii yMepeHHOro noHca - Kaptnar, cesepHoro c•I<JJOHa 

E o.lbWOro KasKa3a, T HHb-illaHH, A.1raH H CaHH - ¢opMHpyercH no.n 

B03.::teikrBHeM UHPKY•1HUHOHHbiX rrpoueccos, pa3BHBaJOlllHXCH Ha 10re 

P yccKoit paBHliHbl, Ha.n. 3ana.n.Hoii CH6Hpb10 11 Ka3axcra HoM . UH J<JIO· 

HHlfecKaH .leHre.1bHOCTb no,l so3,nei1crsHeM pe.nbe<}la ycHJIHBaercH. Ha 
K.11!Mar ropHbi" o6.'1acrei1 cy6rponHtJecKoro n oHca - JOiKHor o cKJTOHa 

o O.lbWOro KasKa3a 11 3aKasr<a3b51, Koner,1ara 11 TiaMHpo-A;raH -
Ma· <.:\'UleCTBeHHOe B.lHS'IHHe OKa3bJBaeT UHK 'IOHH YeCKaH J].eHTe.'lbHOCTb 

Jioa3ll aTCKOfO li 11paHCKOf0 <}lpOHTOB. ,
1 

H au6o.1ee cywecr seHHbiMH c ro4KI1 3pe1111 H JiasuHoo6p a3osaru';. 

()UlllHMH tJepraMH K.lHMara JOA<.HOf O rOpHoro TlOHCa 51BJJHIOTC . 
eii<HJ-1) 6o.1l,WOe KO.'IIilleCTBO uCa.::tKOB li 3HatJHTe,1bH a51 MOlllHOCTb CH 
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ro nol<posa (100- 300 eM); 2) 3lla'4HTeJibllafl ne'CTpora B pac · npe ~e­
JJeH Ji ll oca.n i<O.B, ycH.n HBaiow.aHcH ·c ·n po.nmnKeHHeM B socrol.!Hhie p a iio-

Hbl r.ne .!1..'151 Tl 0.1I.BeTpeHII biX CKJIOHOB, BHyrpeHHHX ropHbiX n .rlaTO H 

Me;J<rOpHbiX KOTJIOBHII XapaKrepHa He60JibWaH MOLUH OCTb ( 10-
20 CAt ) , a HHOr,na 11 OTCYTCTBHe CHe>KHOJlO I!OKposa; 3) cp aBHHTeJibHO 

MHfl<rte re.Mmeparypbi 3HMHero nepHo,na, oco6eHHO xapatKrepHbie JlJHI 

3 ana.niiO~I H uerrrpaJJbHOH 4a<:re i1 Tl051Ca (Kaptnar, r opHor o KpbtMa , 

KaBI<a3a, naMHp0-AJJa51 H 3ana.llHOf0 TH+!b-ill aHH), r.ue 3HMOH tJaCTbl 

1wne6aHHH re•Mineparypbi OKOJJO 0° H rny60tKHe orrenemr, 6noco6cr-

8y1ouJ.He np•oMa4HBaHHIO cne>KHblX TOJilU H cxo..n.ry MOKP.blX JiaBHH; 

4) cpellbl, 6JJaronpHHTC11BY!OlUHe B03HH<KHOBeHHIO OTTeneJieH H JiaBHHO-

OTJaCllbiX CHTyaUHH, a B BOCTOttHblX p afloHa X Bbl3bi'Ba 10llllle .na>Ke HC-

LJe3HOBeJ-111e CHe>KJ-JOfO TlOKpOBa B .Ll.OJJHHaX; 5) MeTeJJeBbiH nepeHOC 

cHera, pOJib Koroporo s socrottHbiX pai1oHax ocJJa·6esaer. 

f poMa.n.HaH nponnKettiiOCTb lO>KHoro ropttoro n os:~ca c 3ana.n.a Ha 

BOCTOK Bbl3bliBaer OCJia6JJeHHe BJIHS'IIIHH 3atna.1I.Hb!X arJJaHTHl.leCKHX 803-

llYWHbiX Mace 11 ycHJieHHe BJJHHHH51 B03JI.YWHbJX i\Jacc ApKTHI<H H 

U eurpaJibHOH A 3HH. EcJI·H .n..nH espOtneik,Koi1 1.1acrH :noro ropHoro 

TIOHC2 xa·paK'repeH cpeiJI.H3eM'HOMO'pOKHH THTl KJJHMaTa C 3HMH'HM MaK-

CHMYMOM oca.n.KOB H M51nKOH 3HMO~, TO <BOCT04Hble paHOHbl HCnbtTbl-

BaJOT 3Ha4HTeJibHOe KOHTHHeHTaJibHOe BJIH51HHe lleHrpa.'lbHOH J\. 3 H~f, 

a raK*e BTOp*e·HHe a p1KTH·4eCKHX B03JI.YWHbiX Mace. Tio3roMy cesep-

HbiH Ts:~Hb- ill aHb, 3aHJJHHC · KH~ A Jl aray, AJJraA H CaHHbJ HeCJ<OJlbKo 

n pH<6JIH )!{a!OTC51 1!0 THtny Ji aBHHHbiX pe)!{HMO•B K BHyrpeHHHM l\OHTH-

HeHT3JlbHblM paHoHaM. 0 HH OTJJHllaJOTCSl OT 3ana,UHbiX paC!OHOB 

yi\teHbWeHHeM poJIH Merenesoro nepeHoca, soHa KOToporo orpaHH4H-

saercH JIHWb sepxHHM noH<COM rop. Xapa•KrepHbi onOKOHHbl e o6H.'lb-

Hbie cHeronaAbt, 6oJJhWa51, 4eM B 3atna.UHbJX pa iioHax, pbl XJIOCTb cHera, 

H TT D5IiBJleHHe POpH30HTOB r.ny6H HHOH H3MOp03H. 

nJl51 rop IO)!{HOrO nOHCa xapat<repHO WHpOKOe pa3BIITHe a.'lbiTlHH-

CKOrO THna peJJbe<}la H CIIJl bJ-10 paC4.'IeHeHHOf0 cpe,UHeropb51, 4TO 4pe3-

Bbt4a H J-10 6JJ a ron p HS'ITHO Jl.JI 51 pa3B IITHS'I rytCTOlr CeTH MOlllHb!X .fl aB II H. 

3ro OAHH H•3 11a·H6oJiee .naiBHHoona,CHbrx pai1oHos CCCP. 

HaH6onee xapa•J<repHbiMII THtnaMII .TJasHH so scex pai'loH a x JO>KHO-

ro rOpJ-JOfO •TIOf!Ca 5ItBJI5IJOTCH MOKpbte JIOTKOBble .laBIIHbl H OCOBbl, 

66JJbwas:~ 1.1acrb J<OTOpbtX css:~3a 11 a c seceHHHl\t noren.'leHHeM, orre-

n eJl5JIM H H 06HJlbHbll\111 CHO.fOna.n.aMH, a Ta<K)!{e Jl3BHHbl H3 CHe)!{HbiX 

llOCO I<, o6pa30BaH J-tbiX npH 'Be1'pOBOM )'\Tl.TJOTHei-IH H CHera. 

V. THxOoKeaHcKHe H npHMopcKHe paHOHbl c naBHHaMH H3 MOKpo-

ro MeTeJJeBOfO H CJIO)!{HOCTpaTHIIJHU.HPOBaHHOrO CHera. n aJibHeBOCTOlJ· 

Hhie o6Ji acTtt CCCP , a t<oropbl e sxo.JlHT ropHbre paHOHbi c oco6b1M 

THtTIOM JJaBJI H 113 MOIKpOrO MeTeJJeBOfO 11 CJIO)!<IIOCTpaTII<}liiUII pOBaHHOfQ 

c nera, paonoJJO>J<eHbi sno.rib no6epe>l{bH Tuxoro or.:e aua 11 OxorcKoro 

MOpS!. 0HH npocr11pa10TCH OT no.TJHpHoro Kpyra no -!3° c. w. Ces ep uw~ 
o6JJaoCTH pacnonaraJOTCH s cy6apKTnlfeCKOM, a JO)!{HOe- a yMepeH-

IlbJX no.s1cax. B yMepettuolt 30lle K.riHMar IIOCIIT MyccoHHbti't xapaKTep. 

I<OTOpbtH 'H3'1160JJee 51pKo Bblp a>KeH B npwMOpbe, Ha CaxaJIHHe, OxoT-

CKOl\1 n o6epeiKbe B npe,'J.e.1aX xpe6ra n)!{)T.'l.)f{yp. K cesepo-BOCTOKY 
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M)"CCOHHble ttepTbi KJIHMaTa ITOCTeneHITO OCJla6eBaiOT. D epnon. C 

J1 a 81111 ( H HBa pb-aln pe.Tl b) OT .l111t:I3eTC5t IIT OHH)I<eHHOif TeMnep a T~OA~ 
(or -10- 15° .no - 25°). B ,npH6pe>KHbi X paiioHax OxorcJ<oro M~ o a 
n Tnxoro oKeaHa s nMa AOBOJlbHO serpeHHa. PR 

B c vB5t3n 'c · 6oJtblllH~H KJIHMarnt:IeCI\IlMI! pas.TJuqH5tMH om~cbrsae­

Mbl'\ paHOHOB CHe)I{HbTH IITOKpOB paonpeD.eJl5tel'C5t HepaBHOMepHo 

B 10:iKHOH tiTOJIOBH·He DpH,MOpb5t, Ha B'OICTOllHbi•x 'CKJIOHax C H xor.3-AJIHH~ 

H ,ll.)l<yrJI.:iKypa BblCOTa CHe:iKI-IOfO 1ITOKp OBa 'AO'CTIIraer COOTBel1CTBeHHo 

30-40 1t 70-80 eM. Ma1KCHMYM Hal!<anJieHml inpHXOJI.HTCH Ha seceHHHe 

MecHUbi. Ha CaxaJIHHe, ceaepe KypuJibCKHX acrposo s , B !BacroqHofr H 

IOro-socToqHoif t:Ia<:THX KaMt:Ia'I'KH, B BOCTOt:IHOfl noJIOBHHe K op5ti<CI<oro 

HarOpbH Jl B l.J.yKOrCKIIX ropax IMOlll.HOCTb CHe)I<HOfO ITlOtKpOBa AOCTH· 

raeT 150 CAt H 6oJiee 200 CM B BeTpOBOII TeHH. CHer Jle)I(IIr He MeHee 

200 ..nHeii a .ro..ny. B .3TliX paifoHax 3 H•Mbl or.TJnqaiOTCH o6HJibHhr,Mn cHe-

rona.J.aMH, 6oJiblllOH o6JiatLHocrb10 n •CHJibHbiMH serpaMH. t.Ia.croe IITpo-

XO:iK)leHHe UHKJIOHtOB CO'llpO'BO)I{JI.aeTCH •OTTeneJIH:MH, H.HOrJI.a l)l.O)l<D,HMH 

H "1eTe.TJHoMH, t:ITO 06y<:JIOBJlHB3eT o6pa30B3HHe CJIO)I<HOCTpaTH'cp'HUHpO· 

IBaHHoro crpoeHHH cHe:iKHOif TO.Tilll.H. B soHax mpoXO)l{JI.eHHH .UH,KJIOHOB 

(KawlarKa, KypHJitiCKne ocrposa, KopHK·CKHe ropbr) MaccoBhiH cxo.n 

JiaBIIH OTMeqaeTCH B HHBape-cpespaJie; B pafWHaX 'C MYCCOHHbiM II{JIH-

MaT0~1 (DpnMopbe, Caxamm H JI.p.) - 'B Mapre-anpeJie. 1B onHChi· 

Bae~1blX paHOHaX <:XOJI.5tr 1B OICHO'BHOM MoOKpbie JiaBHHbi. 

BecbMa CJIO)l{HbiH peJibecp ropHbiX paiioHOB Ha tno6ep)l{bHX Oxor-

cKoro H 5epnnrosa Mopeif H THxoro O·KeaHa xapa.Krepnsyerc5t rJiy6o-

KHM paCt:IJleHeHHeM (or 200-300 .Jl.O 1000 M) , rycrOH .3p03H·OHHOH 

ceTblO, sHaqHreJibHOH 1KpyrnsHoif CKJJonos (or 10--<12° JI.O 30°) . XapaK-

rep pe ~ 1becpa OTipet(e.1HeT MOpcpO.TlOfHqecKHe THITbl JlaiBHH, H3 'KOTOpb!X 

lllHpOKO pa3BHTbi .TJOTKOBbie .'laBH·Hbl H <JCOBbl. 

YCTORIJHBOCTb CHE)I(HOfO nOKPOBA HA CKJIOHAX 

YcToHllH'BOCTb cHe)I{HOro 'ITOKpoBa Ha CKJIO.He o.npe.LI.eJJ5te'f'lc5t MHO· 

JKeCTBOM ¢aKTOpOB, 'Cpe.Jl.H KOTOpbl•X ITiepBOCTeneHHOe 3HaqeHHe HMelOT 

KPYTH3H3 CK.'IOHa H xapa•KTep era ITIOBepXHOCTH, MOlll.HOCTb H <tJH3HKO· 

MeXaHHl.JeCKHe CBOHCTBa CHe)I{HOfO ITIOKpOBa. E ·C.TJH CTpOrO ITO.LI.XOJI.HTh 

K TIOHHTHlO ycTOHlJ.HBOCTH, TO CJie,II;OB3Jl0 6bi 1IIpH3H3Tb, t:ITO CHe)I{Hb!H 

noKpOB Ha CK.lJOHaX He H3XO.J.HTC5t B YCTOH4HBOM IITOJIO)I{eHHH, TaK K3K 

B He!\t ·npOHCXO;I.5tr HenpepblBHO ITipOUeCCbi MeTaMOpcpH3Ma H •Ca·M no-

KpOB .Me,!l.'leHHo onoJisaer. Ho Me.LI.JJeHHoe pasHoMepHoe •OITOJI3aHHe 

BHelllHe Ma.lJO 33MeTH() H He npe.LI.cTaBJIHer Henocpe.LI.CrBeHHOH yrp03bi. 

n{)7TOMY 33 KpHTepHH )"CTOHt:IHBOCTH CHe)I{HQfO IITOKpOIBa npHHHMaeTCfl 

TaKOe COCTO}JHHe, npH KOrOpOM He60JlblllOe AOITOJJHHTeJJbHOe CHJIOBOe 

B03.leHCTBHe Bbl30BeT ycKOp5t10lll.Y10C5t ITOJI3ylJeCTb, IITpHBO.Ll.Hlll.YlO K o6· 

p830BaHHIO JiaBHHbl. 

Ll.TJH H3fJI5t)lHOCTH paCCMOTpHM ycroifqHBOCTb 111p5tMOYf0JibHOfO 

CHfjf(HOfO 6JIOKa lllHpHHOH 1 M H )l.JIHHOH l, YCJIOBHO Bblpe3aHI-lOf0 lf
3 

76 

cHe>KHOfO noKpOBa Ha CKJIOHe (pHC. 14) . 

6.noKa cocraBJHieT 

Co6cTBeHHbiH sec raKoro 

(V.l) p = -yhl, 

r.n.e 'Y - o6beMHblH IBeC 'CHera ; l - TOJllll.HHa CHe)I{HOfO ITI Ol<pOBa; paB· 

Ha5t 

h=gc os <tP, (V,2) 

r.n.e H - Bhi•cora cHe>KHoro moKposa 'no 1sepTHKamt, <tP - yron Ha,KJIO· 

H3 CKJIOHa. 

HKP'M 
o 10 y=zso 
9' = tso t. =m 
tg •ro,z6e gy , 
c!r =ZM B 

10 20 30 lfO 50 60 70 
rp,zpatJ 

P 14 Pa
·C'leTHaR cxeMa y<:TOH'IHBOCTH CHeJKHOrO 6noKa Ha CKJJOHe (a) li 

•HC. • (6 8) 
KpiiTH'leCKlle BblCOTbl CHelKHOfO nOKpOB3 H 

CnJJa p ·Mo)l{eT 6biTb pasJio)l{eHa Ha cocTaBJI5HOlll.He 

K cKJIOHY cHJJY N H napa.TIJieJJhHY10 CKJJOHY CHJIY T: 

N = -yhl cos <tP, 

l T = -yhl sin 'I'· 

(V,3) 

(V,4) 

CnJia T crpeMHTCH c.n.sHHYTb 6noK IBHH3 1no CKJIOHy. Y.n.epiKHBaiOr 

OJJOK CHJlbl conpOTHBJieHHH CD.'IHI1ry 6JIOK3 ITIO OCHOBaHHlO 't' H Ha>ITp5t)l{e-

HH5t Ha rpaHHX 6JI01J<a. , 
Ha,np5t)l{ellHS1 Ha rpaH5tX MeH51JOTC5t TIO rJJy6HHe CHe')I{HOrO [10Kp0-

Ba B 33BHCHMOCrH OT seca BbillleJie)l{alll.ero CJ105t CHera H K0.3!\l!\lHUHeH-

ra 6oKoBoro ·paonopa, o.Ha saiBH•CHT raK)I{e or penhecpa H xapaKrep~­

crwK CHe>KH'OfO ITOKpO,Ba Ha COCe.LI.riHX C 6JJOKOM i)'q8C11K3X II [13p8MeT-

poB ucero cHe>Knoro ITIJiacra. E 'CJIH 6JIOK HaXOAHTCH Ha 60JibWOM 

POIBHOM CKJIOHe, TO KpaeBhH\n!. .3!\lcpeKTaMH MOJKHO ;npeHe6peqb, H 

TOrJJ.a yc.riOBHe YCTOli'HIBOCTli 38TIHllleTC5t B BH.LI.e 

(V,S) 

n 



r1.e Tr = C + atg<p - ·npe.n.e.rrbHoe c o npo ru,sJJeHue c Hera ·cnsury n o no-

ae~nuocru CIQIOHa II.Tlll tno tnO'sepxHocru Hll>l\eJJ e>!\ a UI,e r o c.rr o H CHera· 

C - cue.n .' H~Hne; o - .n.as.neHne ·B tnJJoc.KoCTI! c.n.sHra, pasHoe 0 = ~ _:. 
l -

= yh cos ~ 1 ; tg<p - K03cpcpnuneHT BHyrpeHHer o r p e iiiiH ~ H e ra . 

noncraB.lHH B yp~BHeHJie (V, 5) 3 HatteHIIH T II Tc, ln0.11 y ttae M ¢ op-

My.1y .!1,/IH Kp11TJI4eCKOII TOlllll,IIHbl CHe>I\HOfO ln .'l a CTa fl 1<P• npeBblllleHne 

Iwropoi'l npnae,J,er K c ocKa.TJb3biBaHniO cHe>!\H Or o 6 .'l OKa 

c 
hKP = --------

)' (sin 11>- cos '\jl tg <p) 
(V,6) 

3ra cpopMyJJa 1np·aeMJJeMa rommo npH yoeJIOBHH, liTO yroJI CKJIOH<~ 

"' 60.'lbWe yr.na JBHyrpeHHero rpeHIIH <p('I!J><p). npH ~ l~ (j) YCTQHtfH-

BOCTb CHe.>KHOf'O IJIOI<pOBa 6y.n.eT 06eanetteHa 1npH JII060H era M OW,-

HOCTH. 

MoUI,HOCTb cHe.>KHoro IIWI<po.sa IB pHJ.n.e ·cJiyl!aes xapaKrepH3yiOr 

Bbicoroii tno sel1TH,Kamr H, KoropaH 1npH cHerana . .n.e 6e3 'Berpa He ga,sH-

cnr or yr.rra HaKJJOHa cKJIOHa. KpHTHttecKaH Bbicora •CHe.>KHoro lllOK·po-

sa onpe.J.e.'IHercH cpopMyJioi'r 

c 
H KP = - - ------- - -

v cos '\jl (sin '\jl - cos 11> tg <p) 
(V,7) 

H eKoropbie 41iC.leHHbie 3HatteHHH KPHTHttecKoi1 BbiCOTbi c He.>KHOro no-

Kposa npnse,J,eHhi Ha pHc. 14 (6 H B). 
O pu IIOllb30BaHHH cpopMy.rraMH (V, 6) 11 (V, 7) C.rre.n.yer IIIOMHHTb, 

liTO B HHX He.'lb3H ITIO.Ll.CT3BJIHTb 3HatteHHH 1CUenJieHHH H I<03cpcpHUHeHTa 

sHyrpeHHero rpeHHH, o.npe.J.eJIHeMbie mpH 6brcrpoM cpe3e cHera, a ·cJie-

.nyer Jl0Jlb30B3TbCH 3HatreHHHMH C H tg<p, a npe.'l,eJIHeMbiX .ll,J!H peaJJ b-

HblX CKOpOCTeH Hapa'CTaHHH H31I1pH.>KeHHH •C,lJJBH>ra H .spe,MeHH HX .ll,eH-

CTDIIH. 

O o Mepe y.seJJH4eHH51 •CpOKa .nefi,CTBHH Hanpst>KeHHH C.ll.BHfa 3Hatte-

HH51 C H tg<p )'MeHbllJaiOTCH, CJie.ll.O.SaTeJlbHO, H KpHTHtfeCKaH iBbl'COTa 

CHeif<HO.fO JIOKpOBa Ha CKJIOHe .,ll,OJI.>KHa •CO BpeMeHeM yMeHbW3TbCH. 

3 nfM H 06bHCHHIOTC51 lla>CTO Ha6.riiO,ll,aeMbie C.TIY43H, 1KO!i.ll.3 CXO.ll. Jl31BHH 

H3 cse.>KeBbtnaslllero cHera 'npoHcxo.n.Hr an y crH HecKOJJ bKO tta•cos noc.rre 

OKOH4aHHH CHerona,J,a. 3ro 3H3lJHT, LJTO K KO!IUY CHe rona,ll,a cpal<TH4e-

CKaSI BbiCOTa CHe.>KHOfO •IIOKpOBa 6bJJla MeHbWe •KpHTH4eCKOH H cHef 

HaXO,lJf.lCH B ycroi14HBOM COCTOHHHH, 1!0 B noc.rre.!I,yiOUI,He li3'Cbl pac-

lJeTHaH KpHTHtrecKaH BbJcora cHeif<Horo noKposa nocreneHHO yMeHb-

wa.1aCb, nOKa He B03HHKJIH YCJIOBHH ,li,.T!H norepH YCTOHtiHBOCTH CHera. 

<l>opMy.ria (V, 7) ,ll,/151 KpHTHLJeCKOH BbiCOTbl CHe.>KHOfO noKposa 

BbiBe,leHa, KaK YK333HO Bblille, ,ll,.'lH C.'lyttafl, KOf,J,a MO>I<HO •npeHe6petrb 

Bo~1HSIHJfeM KpaeBblX )'C.'lOBHi1. 0Ha B T3KOM BH,ll,e MO.>KeT 6b1Tb HCIIOllb-

30Ba Ha JIHWb .ll.lst nporH03HposaHHH naBHH H3 cae.>KeBbi,naslllero cy-

xoro cHera, il.:lH Koroporo conporHs.rreHHe pa3pblBY ~ . nJiacra Ha .rrHHHH 

0Tpb1B3 .1aBHHbl, a raK.>Ke conpOTHBJieHHe no HH.>KHeH 11 60KOBbl M rpa-

HSIM npHwe..1wero s .ll.BH.>KeHHe 6.rroKa cHera HecymecrseHHbl. 
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Ha CI<JIO He c n epeMeHHbl•M 'n poqntJJeM ycroi14 H·BOCTb cs eiKeBbl· 

n aswe r o c He>KHOro ITI OI<posa s 1n ep,By1o 0 4epe.n.b Hapyw aer cR Ha Kpy-

Tbi X y 4 a c TI<3 X, f .ll.e ¢a·KTH4eCK 351 BbiCOT3 CHe»<HOrO 1n o Kp OBa npeBbl-

UJ aeT l<pliTH4eCKYIO BbiCOTy . n p HWeJl.W35l B Jl.BH>KeHHe Macca CHera 

3 8 r e M M O>I<er 3aXIBaTbl'B.aTb CHer H Ha 6 onee !llOl!om x y 4acrKax, r.n.e 

c uer Ha XO.ll.HJ!CH s ycrOH4HBOM c oc roHHHH. E cJJH ycno61151 paBHosec 1151 

c ae>J<eBbi,n a awero c .ri OH c Hera •He 6bJJIH HapyweHbi a 6.rJH»<ai:tw 11e cyr-

t<H .nocJie CHerona,lla , TO inpOHCXO.UHT 1BpeMeHH3H CTa6HJJ H3 aUHH CHeiK· 

Horo n oxp o sa. CHe»<Hbl H moKpo s ynn oruHeTCH, Y•BeJI H4HBaerc 51 ero 

c uenJie HHe 11 Bo3pacraer pac4eTHa51 KpHTH4eCI<aH Bbi COTa. H o sa51 na-
81111HaH onac HOCTb noHBJI5leTCH •TIPH JBerpoBOM nepeHcce cHera 11 o6pa-

30aaliHH CHe>K•HbiX •.ll.OCOK. 

.Ll.JJ5! OUeHKH ycTOH•4HBOCTH CHemHOH .ll.OCKH 1n OMHMO yqe;a conpo-

THBJieH'HH C.ll.BHfY IJ10 B03•MO>KHOH lnO,sep<XHOCTH CKOJib/KeHHH, KaK 3TO 

6biJIO 1npHHHTO B cpop·My.rre (V, 5), Heo6xo.ll.HMO Y4HTbiBaTb .conpoTHIBJie-

HHe tOO KpaHM .ll.OCKH - COin pOTH•BJJeHHe OTpblBY 1B >BepxHeH 43CTI1, CO-

npOTHBJJeHHe C,li,BHry TIO 6oKaM H COrtpOTHBJJeHHe C>K3TH~ B HHmHei 

qacrH nocKH. CuenJieHHe nooKH c HH>KeJJe>KaW.HM cnoeM cHera o6bt4HO 

HaCTOJ!bKO yMeHbWaeT·CH, tfTO KpHTH4eCK3H BbiCOTa CHem•HOfO OOKpOBa, 

onpeneJieHH351 nO cpopMy.rre (V, 6) H.T!H (V, 7), CT3HOBHTCH :\1eHbWe ¢ a K-

TH4eCKOH BblCOTbl CHemHOH .ll.OOKH. 3ro 3H34HT, 4TO CH.TJbl C.lBHra npe-

BbiW310T CH.Tlbl conpOTHBJleHHH C.ll.BHry 11 1136biTOK CHJI C.ll.BHra KOMne~ ­

CHpyeTCH CHJi aMH conpor HBJJeHHH .no KpastM .uocKH. HapyweHHe yc:oH-

4118ocrH CHe>K<HOH .ll,OCKH o6bi4 HO npmiCXOli,HT H3-33 TOrO, 4TO B K3 KOH-TO 

ee ttacrH, qaw.e scero s Mecrax pe3Koro yaenn4eHHH Kpynt3Hbi cK.rJona 

Ha·npH>KeHHH pacTH>KeHHH noc ntra~r mpen eJJ a AJIHTeJibHOro conporus-

.rreHHH CHera p a3pb!•By . 
n po u eOCbl MeTaMopcpH3Ma II o6pa 30 B3~He CJIOH r . 'ly611HH~f0 HHefl 

qacro 6biiBaloT tnpH4HHOi1 Hapyw eHHH ycroH4HBOCTH MOW.Hbi\ c.1oes 

y
1
nJiorHeHHoro craporo cuera. CuJJbi cuenneHHH 11 I<o3¢¢uuHeHr lmyr-

peHHer o rpeHHH B CJIOe rJiy6HHHOH 113M0p03H H.TJll pblXJIOrO 3epHHCTOf0 

CHera HaCTOJibi<O yMeHbWa~TCH, l.!TO .lie B COCTOHHHII ynep>KaTb IBb i ~e­

Jie>l<alll.yiO TO.r! W.Y CHera OT ClnOJI 33Hl-151, T. e. pac4eTH35! I<pHTH4eCKaSl 

Bbl•COTa Olle>!<HOfO IJIOI<pOBa Ha.ll. •CJIOeM r.rty6HHH0f0 HHeH CT3HOBH:CSl 

MeHbllle rhaJ<THl.!eCKOH. Yl.36biTOK OW C.'I,Bllfa Ha ytraCTKe, rAe cpaK:ll-
't' , eBbiwaer Kpuru4ect<V~ • .lO.ri>KeH 

4eCI<aH BbiCora cHe.>KHOro noh.posa np -
· 3b1Balm~ 3roro n.1acra 

I<OMineHCHpOB3TbCH CO'TipOTIIBJleHHeM C0Ch3.TJb • 
• • · x HapyweHHe vcroHliHBO-

cHe>Kllbl M ITIOKp OBOI\1 Ha COCe,ll,HIIX ) 43CTh3. · • 
noc !Je roro KaK HanpsnKe-

cru cHera Ha raKOM yqacrKe npouc:>.01.HT • • 
rura~r npe.ue.'la ;t.llne.1bHoro 

HliH C>K3THH B HIDI<HeH tf3CTJl ln ,TJaCTa .ll.OC pvwaer-

c i1 noKpOB 8 .3TO~t ~tecre pa3 J 

COOpOTHBJJeHiiH cmaT~IIO. He>I<Hbl , n laCT Hatii!HaeT ,lBHf8TbCSI 

CH, H pacnO.'lO>l<eHHblll BbiWe no CK.'IOHY O~O>I<eHHbiH HH>Ke MecTa p83-

BHII3, cHa4a.rra HanoJI3aH Ha nn.acr, pac:e.Hne B 
01

_,.14ue or cHe>KuoA 

pyweHH5l, a 3aTeM BOBJ!ei<~H ero B ,llBI~aTbCH .OT T0.1"1K8 HJIH M&THOrO 

ll.OCKH, .ll.BII>KeHlle KOTOpOH MO>I<eT HaOCTb ,li,BH>KeHHSI nJIBCTB CT8p6fi> 

HapyweHHH ue.TJocrHocrH JI.OCKII, cKopCuat.~ana 1npoHCXO.llHT Me.l1JieHdce 

CHera MO.>KeT llapacraTb nocreneHHO. ' cHera. 3 & Te~ . KOrJlB n~acr a 
COOJJ38HHe ITIJI3CT3 33 C4eT no.rr3ylfeCTl 



X8KOM-TO M€'CTe pa3pywaeTCH, yseJlii4HBaJOTCH .Jiainp5n1<eiiJHI , 

( '.'JOe r.ny6IIHHOrO HHeH H tB03Hl·fil<aJOT yCJlOBIHI n.na y . CJl.BHra B 
. ""' n ChOpmom " 

n o.H) 4ecru s 3TOM c.rJoe. CKopocrb ClWHra 1nporpeccHsHo 
803 

a ~e H c n 
npHBOJ.s:t K tn0.1THOMY HapyweHHJO c u en.neHHfl sepxHero ITTJJacr/c cr aer, 

~aHn;M JI o6pa3osaHino .nasHHbJ. M oKphi fr cHe>KIJhlli n o i<po
1
s r ~CHo­

.) CTOii4liBOCTb H3·3a pe3KOrO yMeHbWeHHH CUe<n TJeHHH H K O "'~~ PR.er 
• ' "''fl't'llUHeHr 

BH) rpeHHero rpeHHH s .l'JOKa.TJbHhiX y qacrKax, n.ne cKa,nmrsaercH -so a 

ConpOTII8.7JeH He C,.'I.BHry oco6eHHO pe3KO yMeHbWae'J1CH B c n • D.a. 
··•OHX CHera 

Ha~ H8oCT08bJ.Mif KOpKaMH, lllO I<OTOp hiM ·CTeKaer 80Jl.8 IB TaiOlll.eM 
·cHere. 

MEXAHHI(A .li.BH)I(EHH~ JIABHH 

3aKOHOMepHOCTH .!l,BJDI<eHHH CHera 8 Jla.8HHe 80 MHOfOM SatBHCR.T 

or runa .na8HHhJ. J1a8HHa MO>Ker Jl.8HrarbCH KaK cHero-8os.nyum • 

norm<, ,s tKOropoM nepeMernwsaiOTCH ~c »e>KHhJ.e rJlbJ.6hr, I<OMhH H K p h~~ 
cra.n.nH4ecKue sepHa cHera, KaK o6.naKo a3p030JlH (nhi.n eBhie .na8 HHbi) 

KaK TIOTOK CHe>KHO-BOJl.HHOH MaCChi (MOI<pble JlaBHHhl) HJlH I<ai~ . 

rsep.noe re.no, CKOJih35llll.ee no no.n.crHJiaiOlll.efi no8epxHocrJI ( ocosbr 

Ha48JlbHa5l CT8,UHH Jl.8H>KeHH5l .na8HH H3 CHe>I\H Oli Jl.OOKH). ' 

Teop JHI Jl.t8H)f{eHHH .na8HH pa3·8Htsaercs:J s Jl.·8YX Ha·npas.neHJ.fHX. 

O:x.Ho Hanpa8JieHHe p a ccMarpHsaer .ll.8H>KeHne .n a'8H,Hhi KaJ< .U8H>KeHHe 

TBep.n.oro Te.na , B TOM 4H<:Jle nepeMe.HHOH MaCChi H 06beMa, ,li.Jl51 OITIH· 

caHHH Koroporo '"PHMeHHIOTCSl MeTOJlhi MexaHHKH «MarepHaJibHOH 

T04KH». Bropoe Ha,npas.rieHHe paccMarpH8aer .J.BH>KeHHe .na 8HHbi KaK 

,.'I.BH)f{eHHe CTIJIOlllHOH cpe}lbl, ,!I.JISI H3)'lfeHH5l KOTOpOrO npH?11eHHMhl Me-

TO,J.bl nupaBJIHKH. 0 o}lp06HhiH aHaJIH3 3THX Jl.BYX IHa,npaBJieHHH c,ne-

.'IaH .a pa6ore M. 3. 3r.nwr ( 1968). 

Bo"'IhlllHHCTBO pactJeTHbiX ¢opMyJI, npe.J..'IaraeMbiX JlJIH Olnpe.n.e.ne-

HHH OKOpOCTH JltBH>KeHHH Jia,sHHbi (Caal'48H, 1936; ll.laxyHHHU, 1 955; 
Ko3H K, 1962; M ocKa.TieB, 1966 H .n.p. ) , ocHosaHo Ha JlHQ:>Q:>epeHuHaJi h-

HOM yp aBHeHHH .ll.'BH)f{eHH51 «MaTepHaJibHOH TOlJKH» (UeHrpa TH>KeCTH 

Jl3BHHbi): 

: = g sin '\jJ-fi -/2 , (V,8) 

f.ll.e V - CKOpOCTb Jl.BH)f{eHHH napaJJJieJibHO CKJJOHy; t - speMSl; g -
JCKOpeHHe CH.nbi TH)f{eCTH; '\jJ - yroJI Ha•KJJOHa OKJIOHa; f1 - CHJl8 rpe-

JIH.sl .'13BHHbi 0 CKJJOH (KyJJOHOBCKOe rpeHHe ); f2 - CYMMa .n.pyrHX CH.n 

<:OTipOTHB.'IeHHSI. 

Asropbi 3THX cpopMy.n, npH..'l.aBaH K03cl>cl>HuHeHraM ft H f2 onpe.ne-

.'leHHbiH MeXaHH4eCKHH CMbiCJJ H 880)1.51 HeKOTOpbre ,nonyLUeHHH, JlO}ltt aC 

,!l8)f{e He COBCeM 060CHOBaHHbie, ,UaJJH B03M0)f{IIOCTb paCCMaTpMB8Tb 

JI8BHHY yiKe He KaK «MarepHaJibHYIO T04Ky», a KaK TeJIO , H3MeH5IIOIUee 

orrpe.u.eJieHHbiM o6pa30M csoH pa3Mepbi :n Q:>opMy a npouecce JlBH)I<e-

HHff. TaKHM o6pa30M, H8H.ll.eHO COO'IBeTCTBHe MeH<JlY TeOpeTHlJeCJ<MMH 

cpopMyJiaMH H peaJibHOH MeXaHHKOH .ll.BHiKeHHH JI3BHH. 

B ecTOCTBeHHbiX ycJIOBHHX .LJ.BH)f{eHMe .naBHH s aBMCMT or MHomecr-

ea cjJaKTopoa. Tpy.LJ.HO HaHTH )l.Ba .naBMH-HbiX oqara, r.n.e 6br o6'beMbi H 
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Cl<OpOCTH JlBIUKeHHH JiaBHH 6btJJH OJl.HHa,KOBblMH 

~J<e JiaBHIIHOM 04are K8>KD.aH Jia.BHHa tJeM·TO OT·JJ~a>Ke IB OJl.HOM H. TOM 

UlHX. D 03TOMY .!l.JIH OTIHCaHHH MeXaHHKH .!l.BH 4aeTCH OT 'npeJlbl1J.y-

HIHI paC4eTHb!X ¢opMy.n OCHOBHoe 3~alJeHHe n>K=H~51 JJ3BHH H , llOCTpo~­
lJeCI<HX n.aHHb!X 0 .llBH>KeHHH JiaBHH H Onpen. p O peraer c6op ¢aKTH-

f)TH0CTHbiX 3aBHCHMOCTeH OCHOBHb!X na;JJeHHe CTaTHCTHKO-Bepo-

pa3JIH4HbtX ¢aKropo8. B 3TOM OTHOWeHHH aMerpoa JJaBH.Hhi or 

H3 OCHOBe ynpOlll.eHHOfO ypaBHeHH5! .llBH>Ke/ H ~a&HeHHR., ll(VOCTpOeHHble 

Opo " u n JiaBHHbl 8) HBJIR. 
JOTCfl X UleH OCH080H Jl.JIH nocrpoeHHH llOJI 3 ' ' -
J{OTOpbie n pH HaJIH4HH .ll0CTaT04HOrO .!l.Jl51 ll OC~p~~HpH 4 eCKHX ¢opMyJJ, 

aaB HCHMOCTeH KOJIHlfeCTBa ¢aKTH4eCKHX JI.aHHbJX HHH CTaTHCTHlfeCKHX. 

TOlJHOH ,li.JISl 'npaKTH4eCKHX UeJie H T04H0CTbJO ill ~03JBOJJ HIOT C Jl.OCTa-

OCHOIBHhiX napa,Merpos D.BH)I{eHIHI J1 3 BHH p 113BOJl.HTb pacl!eTbi 

r . r. CaarlJaH (1936) rnpeJI.JIO)KHJI.onpe,ll.eJJ51Tb CKOpOCTb Jl.BH>Ke-
HHH JiaBHHbJ >TIO ¢ opMyJie . 

S = 2,3 ~ l g a-Kvo _ Vo-v 

K2 a-Kv K ' (V,9) 

r.ue S - ITIYTb Jia:BH·Hhl, M; Vo- OKOpOCTb JI3BHHbi 8 HalJaJie .n.aHHOrO 

y l!aCTKa ee n yTH Ha OKJIOHe C yrJIOM HaKJIOHa a; V -CKOpOCTb JiaBHHbl 

B KOHUe ,li.3HHOfO Y43CTKa , M / CeK; a=g(sin ~-f COS 'IJ') - ycKopeHHe 

.1I.BH>KeHH51 JiaiBHHbl, M jCeK.
2

; g=9,81 M jCeK2 - YCKOpeHHe CH.lbl TH>Ke-

CTH; f- K03Q:>Q:>HUHeHT .1I.HHaMH4eCKOro rpeHHH (f ~ 111 u=0 ,3 ); K- K0-

3QJQ:>HUHeHT COinpOTHIBJieH!UI cpe.Ubl, 3a BHCH1UeH OT llJIOlUaD.H •1a.BHHO· 

C60pa H H38HJIHrCTOCTH •nyrH .li!BH)I{eHH51 Jl3·BHHbl. 

no }laHHbl M Ha6mo.neHHH 3 8 JiaBHHaMH B XH6H.Hax H npH. cono-

crasJieHHH p acl!eTHbiX ,ll.aHHbiX c ¢aKTH4eCKHMH B. H. AKKyparoa, 

3. 5. KpacHoceJibCKHH H B. A. H rKHH ( 1967) ycra HOBHJJH, 4TO 3aBH-

CH•MOCTb K03¢Q:>HUHeHTa COnpOTHBJieHHH OT llJIOlll.aAH JlaBHHOC6op a 

F, za, MO>Ker DbiTb Bhrpa)l{eHa 3MinHpH1.1eCKOH ¢opMyJioi1: K = 
= Q, l ~ 2f - 0 , 448 .[-O,OI75S. ,llJISl iBhl•l.!HCJieHH51 CKOpOCTH .Se.Cb nyrb .li.BH>Ke-

HHfl Ji a,8HHbi paa6wsaercs:J Ha p51A y qacN<OB c O,li.HHaKOBbiM YKJJOHOM. 

P ac4eT rCol<Opocr eH ,np01BB0.1I.HTC51 ,nocJJe!I.OBaTeJJbHO 1110 y qacrKaM !1.0 

Mecra ocr a HOBKH JJaBHHbi. D oJiy4eHHafl no pacqeraM .uaJJbHOCTb Bbi· 

6poca Ji aBHHbl ·conocraBJIHercH c ¢aKrn4ecKHMII !l.aHHbiM H. D pH. 6o.1b-

WOM paCXQ)K.UeHIIH pac4eTHb!X II ¢arKTHl.!eCKHX !l.aHHb!X .la,lbHOCTH 

Bbi 6poca ITipOH3BOJI.HTC51 tKOppei<TH.pOB8HIIe pac4eTa nyreM H 3 ~1eHeH1151 

K03QJ¢HUHeHT08 f H K. 
T Ol.!HOCTh pacl!eTOB ITIO ¢opMyJie (V, 9) 3aBHCHT OT TOfO, K3KHe 

.!I.JIH nora npHHHThi sHalleHHSl K03Q:>¢HUHeHros f u K. )lnH noshlweHHSI 

T04HOCTH pacl!eTOB He06XO.UHMO C06npaTh <l>aKl'Hl!eCKHe Jl.8HHble 0 CKO-

POCTSIX JlBH>KeHHH H ,naJibHOCTH Bb16poca JiaBHH H no HH~l OnpeJ.eJISITb 

3Ha4eHH5I yKa38HHbiX K03<f><l>HUHeHT08. 3aTeM CJie.n.yeT ycTaHOBHTb CT8-

THCl'H4eCKHe 33BHCHMOCTH K03<f><l>HUHeHTOB OT pa3JIH1.1HbiX <l>aKTOpOB, 

He Y4TeHHbiX B o c HOBHOH pacqerHOi'I ¢opMyJie, a 4acrHOCTM ~tOUlHOCTH 

H CBOHCTBa cnera B JI8BHHOC6poce, Q:>opMy .naBHHOC6opa, JI8BHHHOf0 

nyrH H KOByca Bb!HOCa JI8JBHHbl, o6UlHH 06beM CHera B JI8BHHe H .ll'PY· 
rHe Q>aKTOpbi. T o.nbKO npH HaJintinn ,ll.ocrarol!Horo KOJilt"'ecTBa cpaKTK· 
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'lecKOrO MaTe pHaJia MO>KHO paOC'IHTbllBaTb Ha BbiCOKY!O Ll.OC 

pat4eTHblX CKOpOC'I'eH ~BH>KeHHH H L!.3Jlb'HOCTH Bblt6poc a Jia:~~ e pH OCTb 
r. M. lllaxyHHHU ( 1955) rnpeLI.JIO>KIIJI nOM HMO Tpe Hllfl A . 

Y4HTbJBaTb Jio6osoe conpoTHBJieHHe so3n,ywHofr cpeLI.bi, 33 811 c
8

~
1
}1(eHaS'I 

KBaLI.paTa CKOpOCTH J13BHHbi. U\ee 01' 

C. M. Ko3HtK ( 1962) paccMorpeJT pa3.Tllt4Hbre sapnaHTbr 3a.n 

K03Q>Q>HUHeHTOB f, H f2 B ypaBHeHIIII (V, 8), a T310Ke s o 3 M O >l <H~:I~fl 
y4eTa Jf3MeHeHml Macchi JiaBHHbi .s 1npouecce ee LI.BH>l<eHHH C o b 

· cr as-
.neHHoe HM pa3BepHyToe .UHQ>cpepeHUH3.'lbHOe yp a BHeHne .li.BH}I(e 

JlaBHHbi It ypaBHeHHH ,li..IJH lJ3CTHbiX C.TJyqaeB tn 03BOJlfiiOT o np e ..l e JT~~ fl 
CKOpOCTb ,li.BH>KeHJIH Jl31BIIHbl B I<a>K,li.Oli T04Ke e e n y TJI. Ho .li.JlH TOrob 

4T06br 1nOJIYI.I.HTb T04Hbre peweHHH, Heo6xoJI.HMO 3 HaTb 3Hatfe HHH p a · c~ 
IJeTHbl;< I<03cpcpHUIIeHTOB, a T3•I<}I{e cp OpMy li pa•3 Mepb1 Jl81BliHb!, 4TO .na-

.fleKO He 1Bcer..la B03·MO}I{HO. EcJIH }l{e Ta'~<"HX .uaHHbiX Her, TO npo H380 _ 

JI.IITb TOIJHbie paciJeTbl HeT CMbltCJia. no3TOMY HapHLI.Y 1CO CJIOX<HbiMII 

paciJeTaMII C. M. Ko3HK 'npe.UJTO}I<HJT ,npaKTIP.recrme 'npHeMbi ,npH6JIH-

}I{eHHoro paC4eTa CI<OpOCTH .fl8BHHbl .B JII060 ll T01m e ee TIYTH H n pe-

LI.e.llbHOH Ll.8JlbHOCTH t8bi6poca. 

5br.no c.n.eJTaHo .no,nymeHHe, IJTO see CIIJTbi, oi<a 3bi·BaJOlll.He conpo-

nmJTeHHe ABII>KeHHJO .fl3BHHbi, MO}I{HO Bblp8 3liTb O,li.HHl\.Y 0606lll.eHHblM 

K03cpcpHUHeHTOM rpeHHH f. B 3TOM c.nyqae ypasHeHne JI.BH}I<eHHH ueHT-

pa TH}I{eCnl .'laBHHbl (V, 8) npHHHMaeT BHJI. 

d (v2
) 

-- = 2g (sin 'iJ- f cos 'fl). 
as 

(V, 10) 

PeruaH 3TO ypasHeHHe ,!l'JIH npHM0.1HHeiiHoro y4acr1<a, noJiyl.laeM 

v2 = v& + 2g (sin 'fJ- f cos \j)) S, (V, 11) 

r,..le Vo - CKOpOCTb J13BHHbi B Ha4aJTe Y48CTI<a; 5 - paCCTOHHHe OT 

Ha4a.na yqacrKa. 
E ,c.nH pa3HOCTb IBbiCOT TOIJKH orpbrsa JTaBHHbl B .uaHHO H T0 4•Ke Ha 

ee nyTH 0603Ha'IHTb qepe3 h, a AJJT1HY ropH30HT8JlbHvl! npoeKUHH IITYTH 
dh . dl 

Me:>KAY TeMH :>Ke TO'IKaMH IJepe3 l, TO dt = Sin \j) H dS = COS'¢· 

flO..lCT3BJIHH 3TH 3Ha'leHH51 B ypaBiiCHHe (V, 10), n oJiy4aeM 

d(u2
) = 2 (_!!!:__ _ ·.!!!..._). (V,12) 

dS g dS I dS 

J.iHTerpHpyH 3TO ypasHeHHe c yqeroM roro, IJTO B T04Ke oTpbiBa JTaBHf-

Hbl h =O L=O v=O H ycJiosHo C4HTaH, 'ITO K03cpcpHuHeHT rpeHHH 
' ' ' .+. onpe-

Bll.OJib .13BHHH0f0 nyrH He H3MeHHeTCH, noJTy4aeM 't'OpMy.rry ).l,JTH 

J],eJieHHH CKOpOcTeH B BH.le 

vz 
-=h-fl. 

(V, 13) 

2g 

JlOfHLIHO npeJJ<nO.naraTb, 'ITO MaKCHMaJibH3H ,li.aJTbHOCTb Bbi6pO~~ 
naBHHbl /MaKe 6y)l.eT ).l,OCTHrHyTa B TOM c.ny4ae, KOrAa K03cPQ>UUIIe 
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(V,l4) 

r}le /zK - n epen a}l BbiCOT Me>K.UY T0 4t<aMH OTp btBa 
,_ Hbt' N ' H ocr aHOBKH na-

Brl , v.pac•r - yron Me/K.UY ro p H 30 HTaJibH O ~t Jl i!H • • 

I!fliOLUe~l T0 4•I<H OTpbtBa H 0CT8HOBKH J13BHHbl. HeH H .'lHHHeH, COeJlH-

lOO JOO I{OO 500 500 700 800 t, .., 
c 

200 

JOO 

P.Hc. Hi. OpHeHtHposO'IHbiH rpacl>H'leCKHH pac•tet ttaH6onbweii B03~ IOlKH Oil 
CKOpOCTI-1 JlBHlKeHfHI JlaBHHbl B )lalfHOH TO'IKe nyTH II npeJleJibHOil )laJibHOCTII 

Bbt6poca 

DpHBeAeHHbTe pactietHbTe cpopMYJibl no3BOJHIIOT rpa!l>~PtecKil 
onpeJleJIHTb 1npe}leJTbHYIO Jl3Jl bHOCTb Bbi6poca JiaBHI!bl H ee CKOpOCTb. 

)lJTSI 3TOrO CTpOHT rnpo,nOJTbHblH npocpHJTb nynt JlaBilHbl li Ha Hero Ha-

HOCSIT JIHHHH t<00p.UHH3T l H h C H343JJOM •B T04Ke 0Tpb1B8 JiaBUHbl 

(pHC. 15) . 3areM H3 H343Jl3 KOOp!I,HHaT npOBO.'lSIT HaKJJOHHYIO JIHHHIO 

nO!!. yrJTOM Upac•-~t KOTOpblH Ha3H34aeTCSI, JIC\OJl.SI ll3 se,1H4HHbl MliHH-

M3JlbHOrO 3Ha4eHHfl K034>!l>HUHeHTa TpeHHH f,mn=tgapac•r· TotfKa nepe-

ce4eH IIH 3TOH l!aKJTOHHOH JTHHHH C npo¢n.'leM CKJTOHa onpe,.le.liHeT npe-

JI,e.'lbllYIO JlaJJbHOCTb shr6poca JTasnHbl. CKopocrb .'l.BmKeHHH naBHHbl n 

HCI<OMOH TOtiKe A onpe!l,eJJHeTcH orpe3KOM op..1.HH8Tbl Me>K.llY npociJH· 

JJeM CKJTOHa 11 HaKJIOHHOH .rrHHHeii OK 
va 

AB = AC- BC = h -1 tg Upac:~ = 2g . 



,ll.15l rpaQl~P-IeCI<OfO Onpe.ne.1eHJIH Cl<OpoCTei'! •CTpOIITCH lliil<a fJ 

BHCIIMOCTH aeJJH"4HHbi V or ,n.'lHHbi orpeaKa AB. · a aa. 

PaccMarpnBaH HMemmHecH .n.aHHbie o ,!la.TlbHOCTHX Bbi6poca 

BIIH, C. M. Koani< 'npJ.Illle.TI K BbiBOJ.y, 4TO OTHOllleHne 1nepena..1.a '113• 

I th 6 v .. Bb!-
COT lK I< 't'aKTHI.JeCJU! Ha .Tim.n.aei\IOH (Mai;CIIllta ,1bll0)11 .n.a,fJbHOCTH Bbl-

6poca IMal<c He 6bJBaer MeHbWe 0,3 _ l_k_ > 0,3 . Do3TOMy ·A 
~a~ nR 

pac4eTOB Ma ~KCHM aJJbHO B03l\10)1{HOfl .D.aJJbiiOCTII Bb16poca JJa•BHH Oil 

peKOMeH.lOBaJI npHHHMaTb f~nm=0,3, lflj)H 1\0TOj)OM apac•J = '16,7°. 

OnncaHHbiH Mero.n. pacl.feTa HBJJHerc~. IBeCbMa npH•6JJJDl<eHHbiM, H 

TIO.'lb30BaTbCSl HM MO)I{HO Jllllllb C 60JJblliOII OCTOpO>l<HOCTbm. JlOCTOI!H-

CTBaMH )l{e 3roro Mero.na HIBJJHmrcSl ero npocrora H ro, 4To OH Hc-

KJJml.faer B03MO)I{HOCTb rpy6hiX OlliH60J<. Tio3TOMY OH c ycnexoM Hc-

nOJJb3yercfl )l.Jifl OpHeHTHpOBOI.JHblX pac4eTOB. 

<l>opMyJJa {V, 14) RBJJSleTCfl y.no6HO J'i OCHOBOH JlJIH lliOCTpoeHIHI 

3MII1HpH•I.feCKHX ypa'BHeHHH np·H onpe,ZJ;eJJeHH'H ,!laJJbHO'CTH Bb16poca 

JJaBHH. TaK, co6upafl .ZI.JJSl 3a,naHHoro pai1oHa ¢ar<TH4ecKHe .naHHbie 0 
.naJJbHOCTfiX 1Bb16poca JJaBHH H Onpe)leJJHH .li.Jlfl Ka)l{)l.OfO CJJY4aH 3Ha-

4eHHe apacq, MO)I{HO yctaHOBHTb CTaTHCTIII.feCKym 3 arBHCHt\!OCTb 3H3"1e-

HHfl f~mH OT QlOpMbi Jla18HHOC60pa, MOmHOCTH CHe)I{HOfO liOKpOBa, MOp-

QlOJJOfHH JJaBHHHOrO myTH H .lPYfiiX ¢a1KTOjJOB. 3areM, 1li0Jib3YH·Cb 

3THMH AaHHblMH, MO)I{HO .nporH03HpOBaTb ti.a.:'lbHOCTb Bb16poca JJ a.BHHbl 

Ha ..'lpyrHX aHal!OfHI.JHblX .laBHHHblX Ol.farax B ,!laHHOM paHOHe 1C ,!l·OCTa· 

T04HO BbiCOKOH ;:~.ocrosepHOCTbJO. DpH 3TOM Heo6xonHMO Y4HTbiBaTh 

B03MO)I{Hble H3~1.eHeHHH YCJJOBHH CHefOHaKon.neHHH .S JJaBHHOC6ope, B 

pe3YJJbTare 1.1ero npe.n.e.lbHaH na.1bHOCTb Bbi 6poca JJaBHHbr ~Io)l{er 6biTb 

3Ha4HTev'lbHO 60JJbllle Ha6JJJOAaeMOH. 

Tiepel.IHCJJeHHble CnOC06bi onpe.n.eJJeHHH CKOpOCTH tl.'BH)l{e.HHH 

H ,!laJJbHOCTH Bbi6poca JJaBHH He ;UaJOT IB03M0)l{H0CTH O~eHHTb 

raKHe sa)l{Hbie napaMeTpbr, KaK BMcora nepeJI.Hero ¢poHra .na· 

BHHbl, flJJOTHOCTb .naBHHHOfO ITIOTOKa H pa.cnpeJI.eJJeHHe CKO· 

pocreii sHyrpH •noroKa. iflo3ToMy ,B03HHK.na Heo6xoJI.HMOCTb npoae.ne· 

HHfl HarypHb!X HCC.IleJ,OIBaHHH MeXaHHKH JJaBHH H pa3pa60TKH TeOpHH 

MeXaHHKH .riaBHHbi KaK .!lBH)I{eHH5I ODJJO'WHOH ICpeJI.bl. 

A. B EpmxaHOB (1967) paapa6oraJI oneUJ-Ia.nbHYJO crepeo¢oro· 

rpaMMeTpH4eCKYJO ycTaHOBKy, lll03BOJJHJOmyiO noJJy4aTb CTepeocKOTIH-

l.leCKHe CHHMKH cHe.tKHoii JiaBHHht c HHrepaaJJoM 2 ceK. DposeJI.eHHOe 

HM ¢ororpa¢HpoaaHHe cHe)KHbiX .'laBHH s CpeJI.Hei1 A3HH H XH6HHaX 

J,a.'lO nepBble 06beKTHBHble .L{aHHble 0 3aKOHOMepHOCTHX ..'lBH)l{eHH51 Jl~~ 

BHH. B 4acrHOCTH, aa¢HKCHposaHbi BhiCOTbi nepe,lHero ¢poHTa .naaHHH 

H H3MeHeHHe Hx s 3aBHCHMOCTH OT pe.'lbe¢a. Bhifi•B.'IeHo raK)l{e Ha.n • 

4He ny.1bca~wi1 cKopocreH. nepeMemeHHH nepe.J.Hero ¢poHra .naBHHb:~ 
B 1966 r a XH6HHax Ha KoHyce Bbr6poca OJI.Horo H3 .1aBHHHb · 

. PYK~H51 Bb!C0-048f0B 6bl.1a nOCTpOeHa OflbiTHaH MeTa.'l.'lHI.JeCKaH KOHCT a a. 

TOH 9 M, o6opy;~.osaHHaH lllpH6opaMH .!I.Jlfl onpeJ.e.'leHHH Cli.ilbi ~;~a· 
C TIOMOmbm ~THX npH60pOB KHHOCbeMKH .1a•BHH 11 HCCJle,!i.OBaH e· 

• ' .naBHHbl 0 •TIP BJiHHblX OTJJO)f{eHHH nO.'IYl.leHbl JI.aHHble 0 CH.Ile ynapa HOM 

fl5ITCTBHe, BbiCOTe nepe.n..Hero QlpOHTa JJaBJfHbl 11 0 npH6mnKeH 
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pac·npene.neiiHH fl.ilOTHOCTeH JlaBHHHOfO ·TIOTOKa !DO BbiCOTe nepeti.Hero 

¢pol!Ta (Al<I<ypaTOIB H JI.p., 1970) . 

.Ua.nbHeCiwee pa3BHTHe 11 .npHMeHeHHe Merona crepeocporocoeMKH 

JJaBHH, a TalOJ<e HC•CJleJI:OBaHHH JI:HHaMH IHI C TIOMOlUbiO OflbiTHbiX KOH-

crpyKUHfl 6yJI:eT CJJY)l{HTb 6a30H tlliH pa3pa60TIKH H nposepKH HOBbiX 

alla l li!Tll4eci<HX cnoco6os f\3C4era MexaHHKH .naBHH. 

M. 3. 3r.nHr (1968) •npeJI.,'!OmH!Ia pewaTb 3aAa4y o JI:BHmeHHH 

CHe>I<IIOH JJaBHHbl B paMKaX fHJI:pa.BJIH4eCKOH CXeMbl CHCTeMbl ypaBHe-

mli't. E1o paccMorpeH c.ny4ai1 JI:BHmeHH51 .rJaBHHbl no WHpoKoMy .nol'KY 

HJIH C•KJJOHy, KOrti.a MO)l{HO npene6pe4b 3cpcpeKT3MH, CBH3aHHbiMH (' 

B3311MOlJ,eHCTBHeM JlaBHHbl CO CTeHK3MH JIOTKa HJIH B03tl.YXOM Ha 6o-
I<OIBblX rpaHHUaX. npH 3TOM rnpeJI:TIOJlaraeTCH, 4TO JI.BHmeHHe CHera B 

.naBIIIIe MO/KHO pa.ccMal'pHBaTb K31{ ryp6y.neiiTHOe tl.BH)l{eHHe CDJIOW-

IIOH cpeJJ.hi, I<Oropoe 1npH6.nHmeHHo onHCbi'BaercR ypaaHeHIHIMW 

dh -1- dh v = 0 
dt ' dS ' 

.!!!!..._ + v _!!!!.... = t- K tJ

2 

- ..L cos'¢. 
dt dS h 2h 

r Ae V - cpetJ.HSl Sl ,fiQ TIOTiepettHOMY Ce4eHHIO .'laBHHbl CKOpOCTb BJI.O.'lb 

Cl<.llOHa; h - TO.illUHHa ,lBH)l{ylUefOCSl C.IJOH CHera, OTC~HTbiBaeMaH 

•nepneH,!!.HKYJJHpHO K CK,10HY OT rflOBepXHOCTH, no KOTOpOH .li.Bif)l{eTCH 

JJaBHHa; t- BpeMH; S - K00pJI.HH8Ta B.UOJJb CKJJOHa; g- ycKcpenHe 

>CHJJbi TH*ecrH; 'ljJ- yron HaKJIOHa CKJIOHa K ropH30Hry; K -_Ko-

:3cp¢HuHeHT «fHJI:paBJIHtteCKOrO» TpeHH51; f - l\03qJcpHUHeHT, XapaKTe· 

pH3yiOlUHH ry l.laCTb CHJI, .uei1cTBYIOWHX Ha CHer, KOTOpaH He 38BHCHT 

OT CKOpOCTH; f = g (sin\jl-f..lCOS\jJ); ~L - K03cpcp!iUIIeHT «Ky.IJOHOBC I\OfO» 

rpeHHH. • \1bl \!pas 
B pe3y.nbTare xaqecrseHHoro ncc!Ie,!l.osaHHH 3TOH cHcre J -

eHHH OKa3aJJOCb •so3 MO)l{HbiM npe.lJIO>IHfTb •Tip116M1)l{eHHble cpopMy.'lbl 

~JIH onpetJ.eJJeHHH Ma·KCHMaJibHOH C!<OpOCTH •nepeJI.HerO cppOHTa H TO.'!: 

lUHHbl JlaoBHHHoro noroKa IBJlOJlb .naBHHbl Ha nocr<tT04HO AJJIIHHbi X 

< HaX C 'TIOCTOHHrHblM yrJIOM HaKJJOHa H OtJ.IIOpOti.HbiM cHe)l{HbiM 

Cl JIO (5axsaJJOB 3r .nJoiT 1970) 10ot<a3a H bl Ta l()l{e B03MO)l{HOCTII 
TIOI<pOBOM ' ' . • HTeJlbHbiX 
peweHHH rnpHHHTOH CHCTeMbl ypaBHeHIIII C nOMOUlblO BbltiHCJI · 

MaWHH Jl,Jl5l CKJIOHOIB C nepeMeHHbiM yr.nOM H3 1<Jl0ll3. 

A K .U!OHHH ( 1969) mpe.u.no>KHJJ tl.JlH pac4eTOB ~sHmeu:IH naBIIH 

H • cnoJI~30i~a rb ypasHeHH5l 6a.naHca HMTIY,;'lbCOB ~sy,cp a3HOII cpenbl 

(cuer+ B03,WX), 3aiTII1CaHHble 'B aeKTOpHOH cp0p';fe. 

d (l/+ iis> + ~(qv + qsvs) (y + Ys) g- g~T. 
dt 

r e - - BeKTOp )'CKOpeHIIfl CH.1bl THit\l'CTII II ero ~t01.)'•1b, ,wjceK'J.: 
_A _g, g HHbJX no npocrpaunay II BJH~'teHII aecOBbiX 
q, Qs - seKTOpbi ocpeAHea Kzjc .. u2. ceK· t - B[H~'IH, ceK; .\ - onepa-
paC\O.J.OB B03.'J.yxa u cHer ' ' • 

-1· - -. _ seKTopbl ocpe1.11e1111hi.X cKopocreli ti.Bit-
TOp faMH.1bT0118, M > V, V.s 
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A\eHns:~ BoJ.n.yxa M cHera, M/ceK; v vs - ocpenHel!Hble 

uetnparum ~.oJnyxa H cHera Ha e;J.'nmnw o6beMa cpenb t~: ~~~~~ I<OH-

ocpe'l.neHHblH reH3op o6o6meHHbJX Ha,np5Dt<eHHH, Kc/.M,3. ' T -

C.'Je;J.yer OTMeT11Tb, \lTO Ha •IT)'TI! peweHJifl ypaiBHeHJii'J .1l.Bli>K 

.'la~MHbl, OCHOB8HHblX Ha T20pHH :\leXaHIIKH CIT.llOWIIOii IIJJII .!I.B X eH~!l 
HOI! Cpe,l.bl, B03HHK810T 60.'I bWHe 33TPY.!I.HeHl15l, CBHJaHHbte C y. QJa3 -

llOCTbiO MaTeMaTH\leCKHX pactieTOB H CaMOe rJJaBHOe C H O CJJO)I<-
ma ' , e.n.ocrarKo~ 1 't' KTHtieCKHX .!I.aHHblX ,'1} 151 38.!I.aHHH rpaHlltiHbJX yC.llOB Hfr. Jl0.3TOI\1y .:1.7!, 

HH>KeHepHbJX pactieTOB TeOplUJ, B KOTOpotJ ,.'lBIJ)I{eH!re JJaBHHbl pa • fl 

j)ITBaeTCH K81{ .ll.BlDKeHHe C.IT.TJOWHOfl cpe,LI.bl, ITOI<a npaKTI!\leCJ<H I-!CeCMar-
IeH 0 . 6 • .npn-

' fleTCH. .ll.HOH ll3 JIH>KaiiWHX 3a,n.aq .3TOJ"t TeOpHJr HBJJfleTCH B 
OOTKa " 

6 
brpa-

ypaBHeHHH, TI03BOJIHIOI.UUX XOTH bl npii6JJI!)J<eH•HO onpe.n.eJJ!lTb 

IBblCOTY •ITepe.nHero cppOHTa JJa•BHHhl Ha JJI060M y •qa,CTI<e ee .!I.BH)!<eHIJ!1 

Y4eTOM peaJJbHbiX HeO.!I.HOpO.UHOCTeH CI<JJOHa, IIC·I<PH'BJJeHJHI JJaBHHHbr~ 
JIOTKOB H ApyrHX cpaKTOpOB, OKa3blBa!OJ.UHX CyJ.UeCT•BeHHOe BJIIHfi-!He Ha 

0\0pOCTb .1lBH>KeHIHI JJaBH:Hhl H ee cpOpMy. 

Cxo,n. JJa,BHH 4acro -compoao>K.n.aercH MOI.UHbiMH B03AYWHbiM11 BOJJ-

HaMn, Koropbie Moryr pacrrpocrpaHHThCH Ha 3H atiHTe.TibHOe paccroH-

HHe 3a rpaHHU.bi Bbi6poca JJaBHHbi 11 'rrpOH3BOAHTb pa3pyweHHH Ha 

csoe:\1 'nyr11. Ha116oJJee MOJ.UHbre B03.!!.YWHbie tBOJJHbi o6pa3y10rcst npH 

cxo.J.e .rrpbrra!OJ.UHX .'laBHH B Mecrax, r.J.e JJaBHHa cpbJBaercH c ycryna 

H Bbl3biB8eT CHJJbHOe C>KaTHe B03.J.yxa B qaweo6pa3HOrl BbleMKe 'DO.l 

yCTynoM. 06pa3osaswaHcH B TaKHX ycJJOBHHx B03.!l.YWHaH BOJJHa AB11 -

)I{eTcH y)l{e He3a1BHCHMO OT HarrpaBJJeHIHI .[l8JibHeHWero )J.BH>KeHHH JJa-

BHHbl. H a6JJIOAa!OrcH cJJyqan, Kor.n.a JJaBHHa nocJJe na.n.eH11H c ycrylna 

pe3KO MeHHeT CBOe 'H31ITpaBJJeHHe HJJH OCTaHaBJJHBaeTCH Ha 6JJI13KOM 

paCCTOSIHHH OT ycTy•na, a B03.!l.YWHaH BOJJHa pacnpocrpaHHeTCH B CTO-

poHy AOJJHHbi Ha paccTOHHHe .n.o 1 KM H 6oJJee. MomHbre B03.LI.YWHbH~ 

BOJJHbl Ha6JIIOJI.alOTCH H rrpn CXO,LI.e IITbiJJeBblX JJa,BHH. TipH <CXO)J.e Apyr11X 

THIITOB J13BHH B03AYWHbie BOJJHbl o6pa3y!OTC51 npH 60JJbWHX CKOpOCTHX 

HX A'BH)I{eHHSI ( •6oJJee 20 M/ CeK). 

n pe.!l.ITOJJaraeTCSI, liTO IB03.!l.YWHble BOJJHbl, KOTOpble rB03·HI1K3!0T 

npH CXO,Ue pa3HblX THIITOB JJaBHH, HMe!OT pa3JJH4HYIO cpH3HtieCKY!O 

npHp01l.Y H pa3HblH :vtexaHH3'M o6pa'30BaHHH. B HacroHmee speMH eCTb 

HOCK0.1bKO fHTIOTe3 o6pa30BaHH51 B03.J.YWHbiX BOJJH. 

10. JI. 5IKHMOB 11 H. E. lllyposa ( 1968) C4HTa!OT, qro B03AYWHbie 

B0.1Hbi npH cxo.n.e JJaBHH ,rrpe.ncras,1HIOT co6oii BHxpeBbie KO.'lbua_. 

CHe)I{HaH .1aBHHa so speMH osoero ABH>KeHHfl y ,aJJeKaer npH.1eraiDUJ.HH 

K CKJIOHY B03.J.yX. B JJaBHHe H3 pb1XJ10f0 CHera 3TOMY CO.LI.eiicrsyeT 

HHTeHCHBHOe nepeMeWHBaHHe CHera C npHJiera!OlUHM K J13BHHe B03,'lY-

XOM, B TO apeMH KaK B03AYX, HaXO.J.HI.UHHCH HeCKOJibKO BblWe, He YBJie-

KaeTCSI. TaKoe pacc.1oeHHe B03AYWHbiX Mace OI<OJJo JJa,BHHbi MOiKe
1
r 

npHBeCTH K o6pa3cBaHHIO MOlUHoro BHXpH. BHxpesbre JIHIIHH, onoHCb-

BaH S13b1K JiaBHHbi, ynHpaiDTCH B CKJJOH, KOTOpblH HBJJHeTC~ n.'i~~; 
KOCTblO CHMMeTpHH. B pe3yJJbTaTe 3TOfO MO.QeJJb B03.J.YWHOH BOJI 

npe,.'lCT3BJ1SieTCSI B BH.ll.e nOJJYKOJJbl.l,a, .li.BHii<YlUefOCfl HaA TIJIOCK OC~~ ~~ 
npH 3aMeAJieHHH ABH)I{eHHSI H OCTaHOBKe J13BHHbl IBHXpeBbi e n 

l<OJ1 bUa •TI PO.li.OJl>t<atoT ,LI.BHrarbcH BHI13 1ITO cKJIOHy, ,npoH31BO.!l.H Ha csoeM 

nyn1 pa3pyweHHH. B T04Kax KacaHH51 BHxpesol1 JIH•HHH o- CK.1IOH Moryr 

Ha6.1IO.!l,aTbCH HBJJeHHH, <'IHaJIOfH\lHble .!l,e.HCTBHIO CMep4eH. llonOJIHH-

Te.'lbHOe yseJlH4eliHe :O:JHepri1H B03Jl.YWHOrO •TIOTOKa MO)f{eT npOI1CXO-

.LI.HTb 3 a C4er n or eHUHaJJ bHOii 3Hepr11H 43CTHU cHera, yHoCHMbiX 

BHXp eM. 

n. M. T e6ye'B, M.. A. nonos 11 B. A. XaJJKe'lJeB (1970) npe,!lJIQ}I{H-

JJH I\IO,!leJJb y.n.api!OH BOJ!Hbl ,'l.JJH JJ3BHH, COBepW3IO !J.ll1X .npbliKOK C ycry-

na. Do HX npe.n.C'ra•sneHHstoM, na'BMHHbtH cner so sper.u1 csoero ryp6y-

.neHrHoro .!l.BM)KeHMH ITO JIOl'KY 060ramaeTCH B03.!l.YXOM, 3aTeM, COBep-

W351 npbDI<OK 11 y.lapHHCb o cKaJJbHOe npenHTCTBHe, :110il<eT rt3pacxo -

JI.OB3Tb OBOIO KH'IIeTHlle'OKYJO 3Hepn110, Bbi}I{HM3H H3KO•IIHBWHlkH B HeM 

B03•ZI.yx. Bo speMH y.n.apa na·BHHbi ·B oKpy)f{aiOll.le'M B03JJ.yxe B03HHKaer 

Ol<al!OI< J!,a,BJJeHHH, BeJJHl!HHa KOTOporo 3a.BHCHT OT CKOpOCTH, 06oeMa 

H nopHCTOCTH JJaBHHHOfO CHera nepe}l. y:ta•pOM. 3TOT CK3l!OK JI.aBJJeHHH 

11 o6pa3yer ynapHyiO BOJJHy. 

10. n. M ocKaJJeB ( 1970) BblilB~IHYJJ rHTIOTe3y 0 B03MO>KHOCTH B03-

H11I<IIOBeHHfl B .TJ3BHHHOM CHerO-B03Jl.YWHOM 1TIOTOKe CB060,1Hb!X KO.'Ie· 

6aHHH, KOTO pble MOryT CJlY)f{HTb HCT04HHKOM y.n~pHbiX BOJIH H conpo: 

BO)!{.QaiOll.lHX HX sHxpei1. OH C4HTaer, 4TO •a oo.'l aCTHX nosbrwe.HHOH 

;-.teCTHOH CKOpOCTH HJIM OTpb!Be JI3BHHHOf0 Te"13 OT TIO.ll.CTHJJaiOIUeH TIO-

sepXHOCTH BQgHHI<8JOT 30Hbl pa3pe)f{eHH51, KOTOpbie, yn.TJOTH51f!Cb, TIO-

pO)f{.!l.a!OT y..lapHbie soJJHbl. 3a cqer npoueccos, npoHcxOJI.SIIllHX BHyrpw 

re.na JJaBHHbl, l1 KOJJe6aHHH CKOpOCTeH ,UBH>KeHHfl CHJ!bl nOH.BJJ5!eTC51 

B03MO>KHOCTb Ha•ITP3BJleHHOf0 H3JJy4eHHH BOJJH 4epe3 nepe.ll.HHH cppoH f 

JJ a BM H bl. 
J1CCJJeJI.OBaHHfl ,npHpOJI.bi H xapa•KTepHCTHK ·B03Jl.YWHbiX IB~JJH •TipO-

}l.OJJ)f{aiOTCH. 0JI.HaKO Ha.!l.e)f{Hb!X MeTO)l,OB pac4eTa CKOpOCTe~ If pa3-

pyWHTeJibHOH CHJlbl •ao3.n.ywHbiX BOJJ}I .noKa 1He pa3pa60T3HO. 03TOMY 

npH 113blCI<aHHfiX 06bl 4HO orpaHM4HB310TCfl TeM, 4TO '¢H•KCHPYJOT JJHWb 

BHllHMble 30Hbl JJ.eH·CToBHH B03Jl.YWHbiX IBOJlH, H Ha Kaprax ~ ~porH033 

JJa•BHHHOH Oofl3CHOCTH TUJ.aTeJJbHO K3pTHpylOT OCT3TKH nJJe4e:~;;~~~~ 
1-! IIHB2JlbHble CTytneHllaTble CKJJOHbl, ,I{QTOpble MOfYT 6b1Tb l'p • ' , 

M H .J.J15l JJ a BH•H II l\!eCTOM o6pa30B2HH5! B03Jl.YWH b!X BO.'l !1. 

HH)I(EHEPHbiE H3b1CKAHH.JI 8 JJABHHOOOACHbiX PAROHAX 

• B KOTOpOM B03HHKaeT )'CTOH4HBb!H 

B .TJ!o6o:o.t ropHOM pa~~~~~aTb noHs.1eHH51 .12Bl!H. nonoMy, npH-
Clle}I{HblH noi<po s, c.'leJI.yer ufl Heo

6
\0Jl.H\IO npe)I{,J.e scero 03HaKO-

cryna51 I< no1rOTuBt<e 113biC~aH , CCCP 113 Koropoi'r VKa3aHa 
• HHHOII onaCHOCTJI ' • · 

1\lliTbCH C KapTOII .1138 X re liTO JLII, II •TIO HeH B .nep.BOM npH-

crenellb onacHOCTII or.n.e.'lb~: L 803 ~~}1{H~e pa)!\tepbl JJaBIIHHOit ,:'leH-

6.'1H,KeHHll npe:tCTaBJiTb ceo SITCH B IICCK0.1bKO ::HaTIOB. 

re.'lbHOCTil. l13btC!\aHHH nposoJl. we p a6oTbl • .Llo obleJ.Ila HI ooneable 

0peJlB3 pHTeJJbHble KaMepanb: "IOIUliC Matepuanbl, no KOTOpbiM d 

paoorbl HeooxOJlll~'"o co6patb ~~:~ocraonTb npe..'lsapurenbHYlO ouea-
no,lrorosurenbHblll nepno.ll MO 1 
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K\ .TJ3BiliiHOlf OnaCHOCTH: 1) 83pOCHl!MKTI" 2) TOOOrparhnrrec 
3). ·6 rh ' ''+' .. I<He I< a PTh · 

00) Jll1KOB8HHble II 't'OH)J.OBble MaTep118Jlbl 0 CJ1)'YB5IX CXO 1• 

4) -'l.alHibiC 6Jlli>K8f!UIHX MeTeOpOJ10rH4eCKIIX CTBI!UIIii. )J.a JlBBHII; 

Dpe.rr.aapuTeJlbHOe .rr.ewHcppuposaHne a3pOCIIIIMI<Os n 
. . 6 03BOJHieT 

OKOHT) p11Tb JT8BIIHOC opbi, JTOTI<n n MliHepaJlbHbie T<OHycbi Bhinoca no 

re0\10p¢o.TJOrll4ecKnM If ~eo6oTaHH4eCI<IIM npuanaKaM, a TaK}I<e on e-

.rr.e.TJliTb MOpcpOJ10rH4eCKIIH TI-In Jl8BiiH no I<JlaCCIIQHIKaU,l!I! f }\ t 
WIIHCKOrO. Bbi60p TllnOB npOTIIBOJ18BIIHJiblX COOpy>KeHIIll • CJl~)J.y~; 
.rr.e.'!8Tb B 38Bl!CliMOCTii OT MOpcpOJlOriiH JT8BIIHHblX annapaTOB. TipH 

IICnOJ1b30B8HIIIl KJ18CC11cp11K8U,Iill JJBBIIH, OCHOB8HHblX Ha THOaX II CO· 

CTOHHllll CHera, HCB03MO}I<HO pewaTb, Kai<oi1 nm coopy>~<eHHH ueJTeco-

o6paauo Bbi6paTb. MopcpoJTOrHIIecKa5l KJJaccucpHKauHH 6ea Ha6mo.u.e-

H!Ht H8.!l, na.rr.aJOll.J,H'MH JT81B'HHBMH nOMOraeT ycTaHOBHTb TH'ITbl J18'8HH H 

peKOMeH.rr.osaTb KOHCTPYKUHH iiipOTHBoJJaBHHHhi X coopy}l<eHHH. H anp 11• 

Mep, ll.JlH o.cosa, CKOJTh35lll{ero BHe CTporo cpm<ci-rposaHHOro pycJJa, 

MO)KHO peKOMeHll.OBaTb Jleri<He raJTepeH. CosepweHI-ro nHoe coopy>I<e-

HHe CJTe.rr.yeT H83H8ti8Tb B TOM CJTyqae, I<Orll,a JJ8Bl!Ha npblf8IOll{aH, 

T. e. OHa MO)J{eT «'Opbi rH)'Th» Ha KpbiWY raJJepen. 

DpH HaJTH4HH KpynHOMacwTa6H•hiX I<apT cJTe.rr.yeT nepeHecTH KOH-

rypw JlBBHHHWX annapaTOB C a3p0CHHMKOB Ha KBpTW H nOJJ)'tJHTb 

npe,.lsapnTeJJbHhie ll.BHHhie no MOpcpoMeTpHn JTaBiiHHhiX annaparos. 

B ony6JJHKOBaHHbiX CTBTbHX H KHHrax no paHOH)', r.rr.e npell,CTOHT 

npOH3BO)J.IiTb l13b!CKBHH5l, MO)J{HO HBHTI! CBe..QeHH5l 0 CJT)'4851X CXO,Qa 

JIBBHH. KpoMe roro, npocMoTp cpororpacp11i1, ony6JJHKOBBHHbiX s 3THX 

p a60TBX, 48CTO y6e)I{)J.8eT HBC B 60JJbWOH JI8BI1HHOH onaCHOCTH, He-

CMOTpSI HB TO, 4TO BBTOpbi 3THX pa6oT He ynOMHHBIOT 0 J18BHHaX. 

B cpoH.n.ax pa3J1Ii4HhiX se..QOMCTB 11 MMHHCTepcTs MOmHo HaHTH TaKme 

MaTepHaJI o nasnHax. 

AHaJ1H3 cJiell.yJOW:HX MaTepHaJlOB MereocTaHUHH (rJlaBHbiM o6pa-

30M Ta6JIHU TM-1) n03BOJ15leT cocTaBHTb npe..QCTBBJJerme o poJJH 

KJ1HM8THtreCKT1X cpaKTOpOB B J18BHHHOM pemHMe )1.8HHOH TeppHTOpHH: 

a ) o6m aSI cyMMa 11 pacnpe.rr.eJJeHHe n o MeCHUaM Tsep.rr.hlx aTMO-

ccpepHbiX OC8ll,KOB, 4HCJ10 ll,HeH C OC8ll,K8MH H HX KOJIH4eCTBO B Ka>K-

.ZJ.O:M MeCSIUe; 
6) HaH60JibWaSI HHTeHCHBHOCTb, ...QJJHTeJibHOCTb CHeronall,a H KO-

JIHtieCTBO OC8ll,KOB 38 CHerona...Q; 

B) ll,8Tb! ycTaHOBJieHHSI H CXOll,a CHe>KHOf"O noKpOBB, MeCHUb! C 

H8H60J1bWHM KOJIH4eCTBOM CHera B )1.8HHOM paHOHe; 

r) Haii60J1bW 8SI H cpe...QHSISI Bh!COTa CHemHOrO nOKpOBa; nJJOTHOCTb 

cHera; 
ll.) .n.aTw nepexo..Qa cpe.n.HecyroYHO~ TeMnepaTypw 4epe3 HfJib 

( oceHhiO Ji BeCHO~); 

) H "'KCTpeM8JibHble TeMnepaTypbl B03)J.)'Xa e cpe.n.HecyT04HWe ~ 

3HMOH; 6 waH npo-
iK) tiHCJlO ll,HeH C OTTeneJISIMH, HBHMeHbW BSI If H811 OJJb 

11 
JlOJJiKHTeJibHOCTb OTTeneJleH, HaH60J1blllHe TeMneparypbl B03,Qyxa np. 

oneneJJHX; 
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3) cpe,nHeMeCH41-!35I 11 3KCTpeMaJibH35I aJiaiKHOCrb a03.lt)'Xa (a6co-
JJIOTH3fl H OTIIOCHreJJbHaH); 

ll) npe06Jia)J.aiOlli,He ll M3KCHM3JibHbie CKOpOCTH aeTpa, npeo6Jia-
,naJOlll,lle ero HanpaaneHHH; 

K) 'lliCJIO .U.HeH C MeTeJIHMH B Ka)K)J.OM MeCHUe. 

Depe4JtcneHHhle MarepHaJibi no3BOJJHr eme .no Bbte3.rr.a Ha H3biCKa-

IIIIH oueHHTb no a:~po<;_HHMKaM 11 Kapral\! penbecp. a no .naHHhiM MeTeo-

pOJlOfHlJeCKHX CTaHUHH- CHeiKHO·JI8BHHHblH peiKH!\1 . 

B TOl\1 CJI)'4ae, eCJJH nepe,n H3blCKaTeJIHMH CrOIIT aonpoc 0 Bbt6ope 

6e3onaC!IbtX Y'IaCTJ<Oa .li.JJH aacrpoAKH, TO s nepaoM npH6JimKeHHH 

MO>tOJO HaMeTHTh 6eaonacHble yqacrKH, a raK>Ke npt1MepHo HaMeTHTb 

B03MO>t<llbie "KOHKYPHPYIOlll.He sapHaHTbl JJHHeiiHbiX coopymeHHii 

(.rr.opor, JJJJHIIH 3JJeKrponepe.natr H r . ..Q.). 

Ha 3TOH (KaMepaJJbHOH) CT8,QHH CJJe,nyeT COCTaaHTb Kapry npen,-

aapHTCJlbliOH OU,eHKH JiaaHHHOH onaCHOCTH, conpOBO,llllB ee KOpOTKHM 

TeKCTOM H rpacpHK8MH, nOJiylleHHbi MH npH 06pa60rKe MereOpOJJOfH4e-

CKHX )1.81-!Hb!X. 0 oJiy4eHHbte MBTepHaJJbl ,llOJiiKHbl JJe4b a OCHOay CO-

CT8BJieHHH nJJaHa llOJJeBb!X pa6or H abtHCHeHHH aonpocoa, KOrOpbl e 

He MOryT 6biTb Ha.rr.emHo onp e,neJieHbi KaMepaJJbHbtM nyreM. 

n oneBble pa60Tbl HMeiOT ueJJbiO COCTaBJJeHHe JJaaliHHOll Kaprbl Ha 

OCIIOB8HHH OOJieBOfO )J.eUmcppHpOB3HH5I a3pOCHIIMKOa, o6cJJe,noaaHH5I 

K8>K.li.OfO KOHyca BhiHOCa JiaBHHbl, w ypcp0B3HH51 KOH)'COa. a TaK>Ke CO-

CTaaJJeHHC npO.U.OJlbHWX npocpHJICH JJaBHHHWX annaparoa .ltJIH onpe~e­

JJeHJIH Jl8JibHOCTH Bb!6poca JJaBHH H Bbi60pa rHnOa npOTifaOJJ8BHHHbiX 

coopy>KeHHA. O.rr.HospeMeHHO c .rr.ewHcppupoaaHHeM a:~pocHmtKoa ace 

KOHT)'pbt nepeHOCHTCH B nOJJe Ha TOnorpacpH4eCK)'IO OCHOay. B reX 

CJI)'4851X, KOf)J.a Ha paHOH pa60T OTC}'TCTB)'IOT a3pOCH!I:>IKII II TOnOrpa-

cpHtteCKaH OCHOBa, He06XO,llHMO cpOTOKaMepOll C lllllpOKO)TOJlbHbl\f 

06beKTHBOM C,lleJJ8Tb naHopaMHbie cpOTOrpacpHII 060IIX CKJIOHOB ;l.OJlli-

Hbl C pa3MepOM K8}1{JI.Of0 CHHMKa, aXO.ltHlll.efO B naHOp3M}', He MeHee 

13 X·l 8 eM. H a 3THX cporonaHopaMax cne~yer s none HaHOCIITb ace 

KmiTypbl JJ8BHI-!Hb! X annapaTOB 11 33KpenJJHTb IIX TylllbiO. 

npu nOJJeBbiX pa60TBX He06XO,QIIMO TI~OH3BeCTll OOpOC MeCTHbiX 

>toncJieA o CJJY lJaHx cxo.na nasnH, noro.QHOII o6craHoaKe, npe.nwecT-

sytout.cA CXO.lt)' JJaBHH 11 T. n. 3TOT onpoc MO>KeT .lt3Tb l\IHOrO ..QOOOJJ-

HHTeJibllbiX cse.rr.eHHH, ecnn .rr.o BbJe3.Qa s noJJe o6pa6oTaHbl 'taTepHa.'lbi 

MeTeOCT8HUIIII II onpOC npOH3BO.li.HTC5I CO 3H3HIIe .. M ..Qe.'la. ~0 ape~IH no-

JJeBbi X pa60T Onpe,QeJJHIOTCH npH3H3KII .'13BIIHHOII onaCHOl:TII. 

f eoMop<lJOJIOfH'·IeCKHe npH3H8KH. Jl.a11ra 51Cb no CI\,'IOHY 00.'1 a.'IIIH-

HIIeM CIIJibl Tfl>KeCTH, CHef COCK3JTb3btaaeT, B pe3y.'lbTaTe C03;J.a~TCH 

onoJJ3eHb ( OCOa). Jl.aJJee CHer ycTpeM.TJ5leTC51 no 3p03110HHbl ~I .'lOTKa M. 

o6pa 3y 51 y nO)J.OlllBbl KOCOropa KOH)Cbl BbJHOCa .'13BIIH·. ~\op<f>O.'IOfiiH 
CKJIOIIOB JJaaliHOC60pOB 11 .TJOTKOB B.'IIIHeT Ha pa3~tepw . 1aa~IH, 4aCTOTy 

HX nanenu51 11 Ha Bbl6op nporHsonaBIIHHbiX ~teponp11snnu. OblBatOr 
CJiyl.faJJ, KOf)J.a HenpaBliJibHO OUeHHB3IOT \IOpcpO.'I.OfiiiO C~.'IOHOB ll 4Jop~ 
peJibecpa Ha HCl\l II Bbl 6llpaiOT H enO,llXO~fllllYIO KOHCTp) KUI!IO llpOTIIBO 

.naa11 1111oro coopy>Ke 111151 (ranepeii 11 Hasecos); B peJ}'JibTare rJOcne 
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CXO.la nepaoJ'i >1\ e .TJaB IIHbi OHO p a3 
JI.bi K He :-.ty (puc. 16) . P) w aeTCH IIJIII 33Cbtn a torcn no.n.xo-

lleJiecoo6pa 3 HO p a3JlllllaTb ).Be OCHOBHble reHCTJII 
¢ o pM peJibecpa, OT 1\0TOpb!X 38811CIIT pC>I\11:\1 06B3JIOB' ICCJ<IIe r p y nnbt 

3 110HHbie II fJIHU11 3 J1bH O-J18 BilHHbiC <jlOp Mbl. 0 6e .9TII r . llllDa.rtbll0-.9po-

CT3Jlllll cpaamne.nbHO 6e3on acHbi. Y ae.nul!enne pynnbt lla p aJ-tHelt 
J1 a B l!JI0011a CJ IOCTI! COB. 

PHc. 16. rlpontso.la BHHHMI r a .1epest, JaCbJnaHHa st .'JaBHHO{I 

na.uaeT CO 3 p eJIOCTbiO 3TiiX cpopM, KOr,Ua OHH BHelliHe CT3HOBHTC51 no-

XOJKHMH O,!I.Ha Ha .21py r y 10. 
JiaaHHbl, 3apo.n.aswHec51 a He6o.nbWHX, HO xpy rbtX 3pOH30HHO-HH-

aa.JJbHhiX 60p03.ll.3X, He3H3l!HTeJibHbl nO 06beMy, HO n a)l.aJOT OHH 

aecb::-.ta tJa cro. nottTlf nocJie Ka)K.n.oro c Herona.rr.a (pHc. 17). )la.nbHeii-

rnee pa3paCT3Hl1e 3p031iOHHO-HHB3.JlbHblX 6op03.!l. ycJIO)KHHeT HX p Hcy-

HOK B n .1aHe, T3K KaK nOS'IBJIS'IIOTCH 60K0Bbl e OTBeTB.JJeHHH, KOTO-

pble cnoco6CTBYIOT y aeJIWieHHIO 11JI0ll.l3.ll.H JI3BHHOC60pa, a CJieJlOB3· 

reJibHO, H yae.nntteHHJO pa3Mepa .JJaBHH. B xapax, coxpaHHBW HX nJIOC-

KOe )lHO H nopor (pHreJib), JiaBHHbi He Bb!6paCbiB310TC51 JJa ,UHO ]lOJIH· 

Hbi, a ocraJOTC51 y no.n.olllBhi xpy Tht X cK.nOHOB, coeJlHHHHCb caoHMH 

KOHyca::-.m a e.!I.HHhlH w.JJeiicp. OnacHOCTh na.n.eHHH xpyn HbiX nasHH 

yae.r!HtJHBaerc51 no ::-.1epe npeo6pa3oBaHHH Kapa ao.n.HOH 3p03Hei1; I<OrJla 

p Hre.lh OK33blB3eTCH nO.iiHOCTblO npope3aHHblM, CT3JIOBI1TCH B03MO}I(· 

HbJM n epiiO..llltJeCKHli Bbt6poc CKODHBllleroCH CHera 113 Kapa. • a 

n ocK0.1hKY 6 .. 1aro.uap51 MeTeJieBOMY nepeHocy a xapax n opotl H • 

Kan.nHaaeTCH otteHh :-.moro cHera, o6beMbt JiaBHH r.wr yr .nocruraTb 
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COTE'H Tb!C5P.~ Ky6oMeTpOB. B pa3pyrneHHb!X Kapax na OCTaTKa 

Hll re.'lhl!O OOJJOfiiX CKJJOHOB CHer Ct<an.nttBaE'TCH B "X Cpau~ 
a necnoit cpa3y na.naer B su.ne JJaBIIHbt. Tel!emic BCCII 3l!Mbi , 

TIO.'IH Oe p 83p)'ll1CH lie BOJI.HOJ"I II JJ a BII HHOi't 3p o 3neit .UIIIIm 

Bbl3biBaeT 06pa30B8H,lie 60JJbWIIX CHeroc60pHblX BOpOHOI I<apon 
TOpblX nape ·o 6 <, CI<JIOHbl 1<0-

. - X JI.HT B OpTa I<aHaJJa CTOKa; np11 3TOM COJJI.aCTCH O M 

pe.Tibe¢a, HanOMIIHalOill8H 3p03110HH)'IQ, C QttE'Hb t\p)'TbiMII CKJI!I~;Il~ 
Da.naJOillHC 113 pa3pyrneHHbiX KapOB II CHCfOC60pHbiX BOpOHOK J18BII . 
JI.OCTIIf31QT 60JJbWIIX 06beMOB. Hbl 

~·liiiTbiBaH 3.?0JJIQUIIIQ JJaB!fHOC60pOB, npn pa ClJE'Te npOTIIBOJlaBTIH-

HbiX COOpy>KeHIIII He06XO,!UIMO o6pamaTb BHI!MaHne H e TOJlbi<O Ha !IX 

DJJOillaJI.b II 06beM KOH)'Ca BblHOCa, HO II Ha MOpcpOJIOflttJCCI<IIH TIIn 

JI3BIIHOC60pa . 113 pa3pyrneHHblX KapOB II CHeroc60pllbi X BOpOIIOK secb 

CHer HH3 BepraeTCH Cpa3)', C03JI.aBaH y.nap orpOMHOi't CliJlbl. 113 3 po311 • 

OHHOfO Bpe3a JJaBIIHa HH3BepraeTCH l.!3CTbi MII, HO HC3H8lJHTCJlbHbiMH 

He Bbl3biBalOillHMH 60JJblliliX pa3pyrneHIII"t nOpUliHMI! CHe r a, XOTH I~ 
BeCHe 06beMbl KOHyca BbiHOCa MOf)'T Jl.OCTI!f3Tb mraHTCKIIX pa3MepOB. 

CJJe.nosareJJbHO, a nepsoM cnyqae Heo6xoJJ.nMo aanpoeKrnposarb rst-

)KeJJyJO 6eTOHHYJO raJJepelO, a BO BTOpOM MO)I{HO orpaHlllJIITbCH Hase-

COM JJerKoi1 KOHCTp)'KUIIH. l13ytieHne MOpcpOJIOriiii JiaBI1HOC6opa, I<a-

HaJJOB CTOKa H KOHYCOB BblHOCa li03BOJJsteT HaHeCTH Ha Kapry ·KOH· 

TYP nasnHhi, onpe,lleJJIITb pe)I{Hl\1 ee naJ.eHIIH 11 yKa3aTh MCTOJl. 6opb6br 

c Heil. 
Tipn COCTaBJJeHJill KapT JJ3BHHHOt"i onaCHOCTII CJICJl.)'eT H3Y'HITb 

cne.nyiOilllle ¢opMbl peJibecpa. 

CHeroc6opHbie 6accei1Hbi HMelOT pa3JJHl!H)'lO KOHcpHrypauHlO a 

yKJJOHbi. EcJJH nasuHoc6opoM cJJy)KHT Kap co csoiicrseHHO~t eMy cpop-

Moi1 l.!arnu c I<PYTbiMH CKJIOHaMa, nnoci<I1~1 Jl.HOM 11 pttreJieM, ro s pc-

3)JibTaTe CKOJIJieHHH CHera K KOHUY 311Mb! MO>KeT B03HHKH)'Tb Jl8BHHa. 

O.nHaKo 8 .noJIImy raKaH JiasaHa He BbtJieTHT, oHa ocraHOBHTCH Ha 

nnocKOM .nHe J<apa nepe!l p11reneM. Hao6opor, CIIJJbHO p a3p y rneHHbie 

Kapbl, npespaTHBlllHeCH B KpyTOCTeHHbie ape3bl, CKJlOHbl KOTOpbiX ne-

peXOAHT HenocpeJI.CTBeHHO B CKJIOHbl KaHaJJa CTOKa, l.!aCTO Bbt6paCbl· 

BaiOT o~'I3BHHbi 60JiblliOH pa3pyWHTeJibHOH CHJ!bl. 
J1 a B U H H bl M l1 JI O T K aM H Ha3biBaJOT )'3KHe KpyTOCTeHHbl e 

speahi no KoropbiM rpaHcnopTHpyercH JiaBHHHblH cHer. CI<JIOHbi JIOT· 

KOB O~lliJllitPOBaHbl JI3BHH3MH H 06btlJHO JIHWeHbl paCTHTeJJbHOCTH. 

B nonepeqHOM cel!eHHH OHH HepeJJ.KO II.MeiOT I<OpbiT006pa3HYJO ¢op~Y · 
Ha sorHyTbiX nosoporax JiaBHHHblX JIOTKOB Ha6JIJOJI.aiOTCH ~~~:b'no~~ 
KOBOI"i JI3BliHHOH 3p03HH, Bbipa1K310IllHeCH B pacrnHpeHHH Jl o'cTH 11 

" KVCT3pHHKOBOH paCTHTeJibH 
HOM }'HlllJTOJKeHHH .npesecHOH H • OH BbiCOTe Ha.n )lHOM 

AepHa. 9ni CJJe.!l.bl scrpetiaJOTCH Ha 3Hal!HTeJibH era n OHBJieHiiH 6o-
JIOTKOB H B03HaKalOT noA sJIJUIHHeM nasHHbt. Me a 5I pcse)KHM o6Ha· 

KOBOii 3p03HH OTl!eTJIHBO BH,!l.Hbl H3.laJieJ<a 6Jia;~!H~HblX JIOTKOB cne· 

)f{CHHHM KopeHHbiX nopo.n. Dp~ o6cn!.nosaE~~I1 JIOTOK uMeer ytJacTKH 

JlyeT COCTaBHTb HX npO,li.OJibHbiH npO't'HJib.HHbl MOryT B03HHKHYTb so3· 

OTBCCHOfO na.neHHH, TO npH npoxo!le JiaB 

Jl)'WHble BOJIHbl. 
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Dapa JIJieJibHbl e rpHJl.bl 06JJO M04 
D pll .uamKeiiHH JiaBHHbt •no posHoii 11.11" c H oro MaTe p 11 a Jt a. 

n JterKa HaKJIOHHOH nosepXHO-
<:TI1 .UHa .UOJII1Hbl pa3.U·BHraeTcH o6JJo~ 104 Hbrr.. B • ,. MaTepHaJJ. pe3y :JhTaTe 
C03.UaJOTCS1 rpHnbi, nOXO)KHe Ha CHeiKHble BaJJbl, 06pa3yJOlUHeCR• nOCJte 

npoxona CHer 004HCTHTeJibH0fO KJJHHa. 3TH rpRJI.bl BbiCOTOH no 2-5 
COCTOHT 113 CKaJJbHbiX o6JIOMKO 1n M ' B. PH He3Ha 411TeJJbHOM KOJtH4eC11se 
06JIOMKOB !Ia .UHe .ll.OJIH Hbl BbiCOTa rpHn He npeBbJWaeT 10- 15 CM 

K o H Y chi B ht Hoc a .1 a s 11 H cocTOHT H3 cHera nepe'>1e~aH ­
Hor o c rpyHTOM, .uepHOBHHoi1 11 co CTBOJJaMH nepesbes. KoHycb; •BbtHo-

ca MOt<pbtX rpyHTOBbiX JiaBHH 4aCTO n04TI1 4epHble HJlH KOpH4HeBble 

Tat< Ka'K B JJaBHHHOM ·CHere HMeeTcH OOJJbWoe KOJJH4ecTso rpyHTa. Op~ 
TaH IIHH Jia·BHHHOfO CHera KOHYC BbiHOCa nOHH>KaeTCH, CTaHOBHTCH 

CHJibHO paC4JieHeHHbiM, 6yrpHCTblM. ll.eJJO tB TOM, 4TO .non 60JJbWHMH 

OJ<OnJieHH51·MH Jia.SHHHOfO « Mycopa» CHer TaeT Me.D.JietHHee. nocJJe TOro 

,J<aK 01er pacraer, ocraercH HecopTHposaHHbiH o6noMOl!HbiH MaTepHaJJ. 

Ha Kpy,nHhtX CKaJJbHhiX ,rJJbi6ax, BbiHeceHHbiX JiaBI1Hoi1, 4acTo .'Jeil<aT 

He60JibiJJ He 06JIOMKH, CBH.UeTeJibCTBYJOlUHe 0 TOM, 4TO OHM He KaTH· 

JIHCb, a •BbJTaHBaJIH. JleiKaT TaKHe CKaJibHbte 06JJOMKH 04eHb •Henp04HO, 

DO.Ulf;iC Ha OCTpb!X rpaHHX. 

Jl a B H H H bl e 0 y r p bl. JlaBHHbl, CXO.lH, CO CKJJOHOB, 4aCTO )1.0-

XO.ll.HT .ll.O cepe.D.HHbl .UOJIHHbl H Bbt6paCbiBaJOT pe4HOH aMIIOBHH Ha npo-

THBOnOJIO>KHbiH 6eper peKH, C03.UaBaH 6yrpbl BbiCOTOH 2-3 .M. 

0 co s ·H hi e r p H JJ. hi. Ocoshi, HJJ'H cHe>KHhte onon3HH, cxo:un sHe 

CTpOrO cjmKCHpOBaHHbiX pyce.ll no .scefl nosepXHOCTH CKJJOHa. 0HH YHO· 

CHT o6JIOM0l!Hb!H MaTepHaJI, ,npOW.'IOfO;J.H)'IOIO Tpasy H nocTeneHHO 

C03.UaJOT He60.1bW)'IO rp5I.U)', KOTOpaH tnpHCJJOH5leTC5l K nO,D,OWBe 

CKJlOHa. 
Jl a B H H H bl e r 0 pH bl e n 0 p 0 Jl. bl. 06.'lOM04HbiH ;\'laTepHa.JJ, 

BbiTaH'BaJOlUHH 113 JJaBHHHOfO CHera H CKanJJHBaJOlUHHCH H3 rona B f O.'l . 

o6pa3yeT CBOe06pa3HYJO pblXJlYJO TOJilUy, KOTOpyJO 4aCTO Ha3b!BaJOT 

JiaBHHIHblM «MYCOpOM». JlaBHHHaH ropHaH nopo.ua XapaKTep1!3yeTC~ 

HeCOpTHpOBaHHOCTbiO OOJIOM04HOfO MaTepHaJJa H BKJIJ04eHHHMH 60Jib· 

ruoro ·I<OJ1114eCT·Ba opraHH4eCt<HX OCTaTKOB - 06JIOMKOB .uepesbel3, 

.uepHa 11 T . .U. (pHC. 18). 
5I M bl •B bl 6 H BaH H H. npH y)lape JJ8BHH 0 .UHO nOJlllHbl )' flO· 

.UOWBbl KOCOf0)1l'\ B pblXJibiX aJJJIIOBJia llbHb!X TOJilUaX B03HHKaJOr 

yrJI)'6JJeH!iH 3JIJJH•nCOBH.UHOH cpopMbl, BblTHHYTbie B.UOJJb CK.'IOHa. 3Tll 

cpopMbl peJibecpa B. VI. Cep6eHKO I Ha3b1BaJJ HMaMJI Bbi6JIBaHIIH. n.lO· 

ma.Ub t<am.uoft 113 raKHX HM a JlO.'IJIHe peKH ToMH 'I.OcnrraeT 180-
300 .M2. Co ctopoHht Kocoropa KpaH 3THX HM no.1orue, a .sAO.'lb nporn-

nonoJIO>KHOro o6pbl'BHCTOf0 KpaH Ha6.1JO,.'I.aeTCH 3e \1.'1HHOH B8.1 H3 Ole· 

CTHBWHXCH CJIOeB rpyHTa (BblCOTa sa.1a 3,5 ,U, WHpHH8 5-7 ,'i). ~Mbl 
Bbt6HaaHIIH o6b14110 3 ano.1HeHht so,lolt. TaKOBbi, Hanpu~tep, Ha Kas-

Ka3e 60JJbWHe 03epHbte KOT.10BHHbt s pbi\.'lbl.\ TO.'ltU.ax n.1aro Mycar-

4epu 11 .no.nowsbt xpe6ra B paftoue Te6ep'I.bi. 

1 B l1 C e P 6 e H K o. CHe>Knble o6sam>~ a sepxOBbliX .llOJIHHbl peKHATI .. oMc"c· CTPp. 
· · 3ana)lno-Cu6upcKoro ~t>nnuan: • •. 

TpaHcnopTH0 ·3HO prem<~ecKoro »»·Ta 
nbrn. 4. ll o~ocH6J ip cr., 1954. 
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r eo6oTaHHqeCKHe npH3HaKH B 
cno 133HI • 3 a.TieceHHbt X ropHbt ., 

• te <'He-ra II na.J.eHue .rtaBIIH Hll4 . , x pal!oHax 

cnoco6crsyiOr ll3MeHeHl!IO conasa palnr TO)haiOr Aepesbst, a Tat<>t<e 

MY reo6oraHn4ecKne nplt3Hant 51~ re.llbHbtX acco uuaum"r. D ono-

.rtasmmoft onaCHOCTII f\·CrOt"t' . ~15110}C51 Ha.J,e/I{HbTMII fiOI<a 3 ateJJSli\111 

n 
. . XBOI!Hb!H .'lee Ha ('1'1 

pii3HaK OTCYTCTB1151 laBIIH n 
6 

'· OHax - BepHbifl 
• • . .151 0 .lt!Ka CK.10Ha B .'laBIIHOOnacHOM 

Pac. 18. JlaBHHHbie otJIOiKeHIHI 

paHOHe .'IeTO:vt T11n114HO 4epe,lOBaHHe 51pK0 ·3e.!JeHbiX fiOJIOC JIHCTBeH-

HOfO J1eca cpe,lH TeMHOH 3e.1eHH XBOHHblX ,lpeBOCTOeB. 3HMOH BMeCTO 

60.1ee CBeT.lblX 3e.!JeHbiX ,nQ,10C .lHCTBeHHOfO .'leCa BH.J.Hbl 6eJible tflOJIO-

Cbl .1aBHHHblX .10TKOB li 6e.1hle KOH)'Chl •BblHOCa cpe.J.H XBOi1Hh!X JieCOB, 

paCTyumx Ha cK.'IOHax rop . .nasHHbt yHHliTOiKaiOT npe>K.!I.e scero xsoi1-

Hbte ,!I.epeBb51, lB1ei01UHe nosepXHOCTH)'lO KOpHeByiO CHCTe:\1Y (eJJb, 

nHxty, cocHy). B :-.1ecrax na.leHHH .'laBHH coxp aHHIOTCH B yrHeTeHHOM 

su,.1e 6epe3a. 6yK, p516HHa u ..1pyme Me.1K0.1HcrseHHbie nopOA bL 4 acro 

OHM H:vteiOT 1130fHYTbie ¢op:'-1bl CTBO.lOB H BeTBeH H npHiKaTbl K 3eMJie 

(pHC. 19). 
feo60T3HH4eCKHe npH3HaKH ~aBHHHOi1 onaCHOCTII n p aBH~bHO OT· 

pa.iKaiOr pa3:vtepbt cpasHHTe.lbHO He.laBHO npoweAWHX o 6saJioB. O.n-
HaKo, 9TH npH3HaKH He.lb3H nepeoueHHsarb. Ec.1H .'laBHHbt na.na10r 

O..lHH-.:183 pa3a B CTO.IJetHe, TO 3a 50-60 Jiel JlaB~iHHbTH npoqec MOJKeT 

3apaCTH .1eCOM. 3TOT .'lee 6y.!l.eT MOJIOiKe OKpyiKaiOlllefO ero JieCHOfO 

M3CCHBa, If pa3JJHlfHblH B03pacT JI.peBOCTOSl Ha CKJIOHe )l.OJlliHbl ].(OJiil{eH 

}K33biBaTb Ha .'13BHHHYIO onaCHOCTb. 
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~ 

lJ a I<apry JlaB HH HOH onacHOCTH CJJ 
cMelli8HJ! biX JJeCOB, npOH3pactalOll.lHX enyer ll~HOCIITb: a) KOHTypbr 
nQJJHll bl ' 6 ) TIOJJO>KeHHe CJIO cpe.lH XBOHHblX JJeCOB H Ha ,'!.He 
"" ' MaHHblX CTBOlOB LlrJH O 
crsyiOlli.HX a3HMyros Hx HaKJJOHa (no · r ~ • npe,'le.'leHHH rccno,'l-
BHTb JianpasJJeHHe B03.AyrnHo'' :J) MY npH3HaKy MOtKHO ycraHo-

.. H BOJ!H bl ' B) KOHTypbl .Aeoc 
.ll.y lliHOH BOJ1Hbl KOT ' H TBHH 803· 

• o pbie xopowo 
MO>KIIO OnpeD.eJJHTb no HaKJJOHHbiM H 

CJIOM3 11H biM .AepeBbfiM , a TaK>Ke no 

rp31111Ue XBOiiHblX HaCa/K.ll.eHHH, o6-

p 3 1\IJI fiiOlll.ll X RpK0-3eJJeHbiK KOHTyp 

JIIICTBe l .~ llbi X nopO.A II He TIOD.Bep)KeH-

Jibl X neHCTBIIIO cHe)I<HbiX Mace. KpoMe 

roro, B reKcte OTIHC3HIHI, npHnarae-

Moro K I<apre, Heo6xo.AI1MO yKa3aTb, 

MMeJOTCH .riH Cl<aJlbHbie 06JIOMKH, Jie-

)1(3 lli.H e Ha .AepHe. 

Puc. 19. n oapl'iKleHHb!~ 13· 

BI!HOil lll'Pl'BMI 

DJJOTHbll'1 naBHHHbiH cHer coxpa· 

H.fleTCH .110 HlOHH-11lOJI51, a OTLI.e.rJbHble 

CHe)KHH'KH CT311B310T JlHWb B H34aJJe 

a1srycra. TaM, r!l.e cHe}I(HHKH 3aJJeiKH-

sa torcH, C03ll.aiOTCH coaepweHHO HHbte 

3 I<O.rJOfH4eCKHe, )'CJlOBHH, pe3KO BJ1IIH-

10lll.l1e H3 COCTaB paCTHTeJibHOCTil. 

B raKHX 1\Iecrax noJJHOCTblO HC4e3aiOT 

pacreHHSl c npO.AOJJ>KHTeJJbHbi~I nepuo- J 

D.OI\1 sereTaUIIII. vl36biT04HOe YBJ13)1(-

He i iHe no nepHcpeplltt KoHyca BbiHoca 

Bbl3biB3eT 3360JJa4HBaHHe .ll.H3 .lJ.O.'lHHbl 

11 TIOHBJleHHe BJI3fOJJI06HBbi X pacre-

HHM. D pH na.neHIHI JJaBHHbi sMecre co 

CHerOM nepeHOCHTCH B JleCH)'lO 30HY 
ceMeHa anbnl!ricKHX pacreHnli, s pe3)'Jlbtare 4ero so3HHKaer cHerosaSI 

HHBepCH51 p 3CTHTeJi bHOCTII. • 
JlasHHHbti'l cHer, 3aJie)KHB aHCb Ha ,'!.He .10.1\!Hbl .rto sropou no.10SH-

Hbl JJeTa, COJ.'].aer MHKpOK!!Hl\13T, C B O ~I C TB eHHb llt 00.1ee BbiCOKH~t JlaH;l-

WacptHbiM 
3011

aM. D o3TDMY Ha.J.e>KHbl!\1 ,, JK33<.~ie.1~\l . 1aBIIHOonacHocr~ 
C.TlY>KHT 

3 11
a 4 HteJJbHOe Jana3.J.biB3HIIe one.1bHbl\ ce30HHblX HB•1eHHH 

8 
)KHJHH pacreHllii. Ta:\t, r.1.e elll.e Hel.aBHO .1e11.;aJJ cHe>KHilK, noJ;lHee 

Hacrynaer cp a3a pacnycKaHIIH JIIICTbE!'B. useren11e. . • • 
H a nasHHoonacHOCTb yr;a3btBaiOT raKil\e BbiCOI\1111 rpasocrou H 

• ·orpasbn n e 10 B TO!\t. 4TO 3a-
nbtlllll3fl pacniTeJJbHOCTb cpe.1.11 HHJK "· .;..~. • 
na

3
.lbiBalllle B paJBIITIIli pacTHTe1bHOCTII noc.1e CXO.'l,a .13BIJ11HH0f0 

eTCH 6"'PHbl:'.l ee poCTOM. eTOM 
c" tera ~tep e3 HeKoropoe spe~tH oteHH 1 " raKil\ :o.tecrax cKanrmsaercSJ 
npu BbiCOI\Oll re:-.weparype B03l) \a B ·o.Hn·pa K cepe.lHHe ,,era 
VHOrO B r~arll a BOhp\'r .1 3BUH0003CII0 f0 K • 
·'' • ' • • • . · osana 
B.1ara B 3Ha4t!TeJJbHOii creneHII )_>Ke_ ~~~p~~'~ I.nl'll't epHb!e cpoKH cxoJla 

YcraHOBI!Tb .'laBuHoonacHbl lt KOHT) I I . i1 -
,ha3bl B pa3BIITHII paCTIITe b 

CHeiiWIIKa nO\tOfaiOT TaKHe OCHOBHble 't' 



HOCTII, KaK Ha6yXaHHe IT0"4eK, pacn\ CK8Hile 
TI.'lOJ.OB, UBeT rpaBHHH{'TOfO ITOK ) OBa· Qq UBeTOB 11 C03pe,BaHI!e 

rpaBHHl!Croi't pacnne,lbHOCTH C~)eJ.u. ftp e~~b "4acro pbt)l<esarbte 'llHTHa 

<'TBYlOT 0 TOM, "4TO ew.e •CO BCeM He.UaBHO I ~ -3 e.rieHOfO Jlyra CBH.QeTeJlb-

P a3,'l ll"4lUl B usere 0 "4eHb xopow .uecb .ne)l(aJl J<OHyc BbiH·oca 
• • o 3 aMeTHhl Ha aspo · 

Hb!X Ha UBeTHOH .cnel\Tp030HaJlbHOi1 ITJleHI<e. CIHHMl<ax, CJJ.eJlaH-

:YAaeTCH COCTaBIITb XOpOWHe I ' apTbl " . no Ta,I<I!M a Sp OCIIHMII<al\1 
OK ' ,.,asnHHOII omacHOCTH 

.n aBUHH~~'l~~~ ~~~~~;~;l ~~~<.;;~e1HeTHa~\~l~ 113bl{'KaHll51 HBJ15110;Cfl: a ) K a pTa 

HHH a spocHHMKOB II, HarypH~n.t o6c . 'l~~oMarepn~JJ6aM) .n.ewncppnposa-

3 am!cKa ; •B) Ka!J.aCTp JiaBIIH. BaHJIHM, IlOHCHI!Tel'lbHaH 

B TOM C.'ly4ae, eC.'JH COCTaB 1eHbl Kp G 

:~::OH QlllaC'H OCTII H Ha HIIX np~el\TllpOB~=~~a~~:~ a ~~ : e ~~x;;~HJ! b~ ~ 
· HH H .u.pyme coopy:> ~< eHnH, TO npn nepeHeceHHH .n poeKra 8 HaT ·-

~y oneuHaJIHCT IlO .1l a BHHaM 0651 3 8H npncyTCTBOBaTb npn a 3 ' 6HBT~e 
) r.1os 3AaHJHI Ha MeCTHocrn. To4J<ll Teon:o JJIITHbiX x o.uo 13 p .UOJJ )I(Hbt 

6biTb 3aKperr.1eHbl Ha MeCTHOCTII 6eTOHHblMH JIJI H .uepeBHHII biMH CTOJ! -

6aM!f. TipH rrepeHeCeHHH yr.JIOB 3,ZI.8HHH B Hary p y HX He06XO.ll.IIMO Tai<-

:>Ke 38KpenHTb .lepeBHHHbiMH H.'lH 6eTOHHblMH CTOJl 6aMH. ( JlHHHH Ta-

XeOMeTpH4eCKOfO XO,'l.a nepeHOCHTCH o npe;I.e.TieHHble r p acj:>H"4e·CKHM 

ITyTeM . HanpaB .~le ~IIH Ha yrJibl 3)1.aHIIH, 11 OTKJla,ZI.bll3aJOTCH paCCT051HH5! 

MepHOH CT8JlbHOII JieHTOH. 

Bo speMH nepeHo.ca .rrpoeKra B Harypy JI.OJJ)I(Hbi 6biTb cocra'BJieHbi 

aKTbl , ITO KOTOpbloM MO)I(HO ycra HOBHTb KaK 6biJJH 38KpenJleHbl y •rJ1bl 

SJ.aHHH IHa :-.tecTHOCTH HJIH KaK 6hiJla nepeHeceHa IB Harypy rpacca .n.o-

porH. B c.'ly~.Iae YHH Y.TO)I(eHHH .npH 3eMJJHHbiX p a6ora x s6JJH3H crpoH-

Te~bHor o o6beKra ro4eK croHHHH reoAOJIHra, cJie.uyer ~pe.uycMoTper b 
3aKpeTIJieHHe TO'leK ::\tarHCTpaJIHbOfO XO,ZI,a Ha reppHTOpHH, Ha KOTOpOH 

He 6y,ZI,yT npOBO,li.liTbCH 3eMJIHHbie pa60Tbl, C TeM, Y.T06bl 'BCer,ZI,a MO)I(HO 

6biJl0 ycTaHOBHTb npaBHJlbHOCTb BblnOJlHeHHH yKa3a HH H f JI HUHOJ!OfOB, 

Bbi,laH'HblX CTpOHT eJl HM. 
Onpe)l.eJieHHe rpa HHUbl MaKc HMaJibHOH ,ll.aJibHOCTH Bbi 6 poca nasHH 

flO cllopMy JiaM. fpaHHUbl ReJiaBHHOOnaCHbiX KOHTy pOB, BblHBJieHHbl e no 

reOl\WpQ>0.10fli"4eCKHM H reo6oTaHH4eCKHM 1IlpH3H aKaM, orp a)l(a!O; 

41 Hlllb pa 3~1epb r qacro .ueiicrsy\OW.HX JiaiBHH. B TO )l(e speMH Ka:>KJl.bii! 

liCC.le!l.OBaTeJib AO.'l:iKeH llOKa3aTb Ha Kapr e rpaHHUbl M8KCHM8JlbHOii 

,ZI.a.'lbHOCTH Bb!6poca .18BHH, KOTOpbl e na,ZI.a\OT C HHTep,aaJlOM B He-

CK0.1bKO ,ZI.eCHTKOB JieT. ,llJIH 3TOH UeJlH MO)I(HO peKOMeHJI.OBaTb <tJop -

MYJlbl B. H. AKKypaToBa H C. M. Ko3HKa. 
<l>opMyJJa B. H. AKKypaToaa: S>=ah(lgv+ l ), rAe S - MaJ<Ol· a•sH· 

Ma.'lbHaH .uaJibHOCTb Bbr6poca JiaBHHbi, M; h - a JibTI·iTY.Ua 1nyTH JI u 
llbl, M; V- M3KCHMaJibHbiH 06beM JiaBHHbl, .M

3
; a -3MHHpHqecKH 

K03Q>Q>HUHeHT (0,48-0,55). ro 
,llJIH onpe.n.e.'!eHH51 MaKCHMaJlb'HOH )l.a JibHOCTH Bb!6poca JiaBHH~~e-

CHera C.le,ZI.yeT IT0Jlb30BaTbCH K03Q>cpHUHeHTOM a = 0,48, a ,QJHI onp J-{bJi'{ 

:leHHH rrpe,'l.e.'l a AeiicTBHfl B03JI.YWHOH BOJJ Hbl a=0,55. M aKcHMaJib 1_111 

<>6oeM JiaBHHbl V paaeH npOH3Be,ZI.eHHIO TIJIOI.Ua)l.H JI8'BHHOC6opa 

MaKCHMaJibHYIO BblCOTY CHera B Jl8BJ.iHOC6ope. 

1 
I 
I 
r 
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.LJ.BHil<eHHH ."IaBHilbi; g _ CKO . V =2glh-/{), r.ue V- CK 

nyrn JlaBHHbt; l - ropH3o~ran~~~~e ~lillbl TH>KecrH, h -- aJib~:royc;: 
J<03cj:>cj:>Ht ~ll eHT rpeHHH JJaBHHbi. po.no>KeHHe nyrH JHlBHHhJ; f-

B Mecre, r )le .n a·BHHa •Jl.OJDKBa o 
CTa HOBiiTbCH CKOp 

JJaBHHbl V=0, h=/f f- l!:_ _ ' OCTb JlBH>KeHHH 
HJlH - I . 0 pJJ K03rhrhl1 

JJHH JlaBHHbi f = 0 30 '1''1' UHer-ITe rpeHHH JlBH>Ke-
~ ~~~~~ ' yrOJI OT TOlJK 

COOTBeTCTBy er HaH60JJb11JeH B03r.IO/KH ~ OCTaHOBKH <J>pOHTa JiaBHHhl 

3TOT y r OJJ OT TOlJKH OCTaHOBKH OH ,!laJJbHOCTH Bb16poca JiaBHHbl 

c6opa COCTaBJHJeT 16 7o .'laBliHbl Ha BepXHIOIO KpOMKV JiaiBHHO~ 

·B COOTBeTCTBHH ~ ~OPMYJIOH C M 
MaJJbHOH .n.aJJbHOCTH Bbi6poca n . . Ko3HKa onpe)leJieHHe MaKcH-

Ha ,npo.n.oJibHbiX Hpocj:>HJJHX lnyreAo;::OJll111CH rpa,<f>HlJeCKH . .llnH 3roro 

f'OpH30HT 8 JlbHblX 11 BepTHKaJJbHbiX Mac~~· ln60'CTpoeHH'biX B O.UHHaKOBbi X 

sepXHHX KPOMOK so.n.opas.n.eJIOB ·nO Ta ax, onp01BO.[l51TC51 JlHHHH OT 

nepece4eHHH Ha'KJJOHIHbJX JlHHHH c ~J~JJOM 16,7 K ropH30HTy. TolJKH 

COOTBeTCTBOBaTb MeCTaM OCTaHOBKH HJl51MH TIO.l0111Bbl CKJIOHa 6y;J.yT 

M8JibHOH )laJlbHOCTH Bbl6poca. cppOHTa JiaBHHbl npH ee Ma•KCH-

nPO«SSHJlAKTHlJECKHE MEPbl 3Ail{HTbl OT JlABHH 

B Ka>K.UOM JJaBHHoonacHOM paiioHe, r)le n poH3BO.ll.RTCR crpoH-

reJJbHbJe pa60Tbl , HaXO)lHTCH npOH3BO)lCTBeHoHble npe)l•npHHTHR H >KH-

Jlble TIOCeJJKH, npOXO)l51T aBTOM06HJJbHble H WOCCeHHbte )lOpOrH HJIH 

11MeJ01'CH Mecra JlJJH ropHOJJbJ>KHoro cnopra, .n.on>KHa 6b1Th orpaHH3o-

saHa cHer~ JJ aBHHHaH cJJy>K·6a .n.o3opa H .npe.n.y,npe>K.leHHH naBHH. B 3 a-

.na; y Ta KOH CJJy>K6bt npe>K.Ue BCero BXO.lHT npOrH03HpOB3HHe .'JaBIIH-

HOH onacHoCTH H o6ecnet~eHHe 6e3onacHocrH JIJ01lei1, pa6oratOlllll'< 

HJJH OTJlhJxaiOutHX B r opHOM paiioHe. Pa6orHHKH cHeronasuHHOH 

CJJy,)l(6bl C06Hpa!OT BCe CBe)leHHH 0 JiaiBHHaX B )laHHOM paHOHe H CO-

CTa'BJIHIOT Kap11y nporH03a JiaBH'HHOH onaCHOCTH TIO )laHHblM o6cJie-

)lOB8HHH paiiOHa H H3yqeHH51 JJ aBHHHOrO pe>KHMa. LJ.JJH 3TOH UeJlH Be-

.ll.YTC51 1TIOCTOHHHbl e Ha6JJ IOJ).eHHH 3a CHe>KHblM noKpOBOM H perliCTpH-

py!OTC51 cowe•Jl:WHe JJaBHHbl. B HaH6onee JJaBHHoonacHhiX Mecrax, r.:te 

npoXOJI.HT MarHCTpaJJbHble )lOpOrH HJIIi Be)lyTCH TIOCTOHHHble pa60Tbl, 

C03,ZI.810T JJa1BHHHble CTaH•IJ.HH, KOTOpble 6o.11ee .n.era.'lbHO H3)'lJaiOT .1a-

BHHHbi H pe>KHM, nporH03HpytOT Hacryn.'leHile onaCHblX nepHO.lOB, npe-

KpamaJOT JlBH>KeHHe H pa60TbJ B HaH6o.r1ee onacHbie nepHO.!lbl, npouJ-

BOJI.HT npO<f>IIJJa·KTHlJeCKHH ony1CK JJaBHH, a TaK>Ke npll He06XO,lii\I OCTif 

s e.n.yr <:~na • careJib ll bie pa60Tbl. 
flpo<f>HJJai<Tlltie'CKHH cnycK Jl aiBIIH WllpOKO .npHMeiiH{'TCR B TeX 

cJJyqaHX, •Kor .n.a 11a ;nyrH cxo.n.a JJa•Billl 11er coopy>KeHui1, Koropble Mo-

ryr 6biTb paspyweHbt JJaBHHOil, oco6eHHO Ha Mecrax pe.'\KOCTOHWHX 

JJaBHH, r)le CTpOIITb Kam!TaJJbHble npOTIIBO.~aBHHHbl{' COOpy>KeHHH He-

UeJleC006pa3'HO. OpoqmnaKTHtJeCKliH onycK JiaBHH npH~IeHHeTCR T8K>Kt' 

npH HacrynJieHHH OC060 He6.1Jaronp11HIHOf0 .'JaBliHHOfO pe>KHM8 H H8 

VlJaCTKaX, r.n.e eCTb npOTJiB0.1J3BHHHble coopy>KeHlHI, HO OHH He p&CC'IH-
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taHbl Ha o co6o MOWHbte JiaBHHhl. Be3onacHee Hc Kyccr seHI-to en c 

.. laBHHbl OTHOCHTeJibHO He60JibUJOrO 06beMa, 4e M .ll.OillYCT!ITb 6o~ bl'lltb 
cKon.leHne cHera B JiaBHHoc6ope, Ko r o p o e M O>Ker Bb13Batb I<arac m oe 

lf>n4eCKYJO JiaBHHy . flpolf>HJiaKTH4eCKIIll c n ycr< .naBIIH n po113 80.ll.HT r po. 

te~t MIIHOMerHoro H aprHJI .TiepaikKo r o o6crp eJia Han6o.nee o na cH : ~~ 

6

CI\.10 HOB II ll aBIIH OC60p 01B, llO.ll.illH.TI IIBaHIISl Ka p H1130B I!Jl ll B3p biBa He-

O.lbWIIX 3 apS1P..OB B3 pblB4aTbiX BeWeCTB, paCllO.Ilarae MbiX Ha .TlHHHn 

sepOHTHOrO OTpbl•Ba .aaBHHbl. 

no OnbiTY Uexa tllpOTHBOJiaBHHHofi 3aWIITbl KOM611Hara « AHaTHn 

a XH6HHax (AK•Ky paros, 1967) JI..TISl n po¢1IJiai<TII4eC Ko r o Cll)"CKa n a ~ 
Bl!H IJ.eJieC00 6pa3HO npHMeHSlTb MHHOMeTbl Ka .11 11 6 pa 120 H 160 MM 

.llmi o6pa6o rKII I za 3acHe>KeHHoro CK 'IOHa HY>KHo •npOH3secr11 ~ 
cpeJl.tHeM 15 Bbi•CtpeJIOB II3 MHHO•Mera I<a.nn6pa 120 MM HJI H I1S1Tb Bbl· 

CTpeJIOB H3 MIIHOMeTa KaJIHt6pa 160 MM. MIIHOMeTbl IB 3 aBHCHMOCTH Ol' 

.naBJJHHOH CHTyaiJ.HJI MOryr 6biTb HtCilO.Tlb30BaHbl H.Tlll .ll..TIH 1IlpOlf>l1.TiaKTH-

4eCKOrO c6paCbiBaHHS1 JiaBHH, HJIH, Ha0 60p OT, .ll.JlH 3aKpenJieHI15! CHe>l<· 

HOii TO.IIWH Ha CKJIOHaX. ECJIH o6ctpen npOH3BO,UIITCH 80 '8peMS1, KOrJ{a 

lf>aKTH4eCKaH Bb!COTa CHe>KHOfO llOKpOBa Me HbWe KpHTH4eCKOH, TO 

B3pbiBbi MHH I1pOH3tBO.ll.HT JIHllib MeCTHOe pa 3pyUJeHIIe CHe)l<tHOrO ITO· 

KpOBa, a BOKpyr BOpOHOK npOHCXO.ll.HT y n .TIOTHeHne CHera. 3 0 Hbl yrrJIOT-

HeHHOrO CHera BO!rpyr BOpOHOK CI10C06CTBYJOT CTa6H.TIH3aUHH CHe)I<HO· 

ro IlOKpOBa H npe;:J.OTIBpalll,alOT noc.ne;x.yJOWIIH CXO!l. .TiatBHH. Tat<HM o6-

pa30M, yMe.lOe HC.llO.Ilb30BaHHe MHHOMeTHbiX o6crpe.TI OB Il03BO.TIHeT 

ynpaBJISITb tilpOUeCCaMH JiaBHH006pa30BaHHH. 

B noc.lle!l.Hee speMH Ha4aThi onbiTbi no tnpHMeHeHHJO XHMH4eCKHX 

sew.ecTB B 6oph6e c .TiaBMHaMH. Paspa6arhtBaJOTCS1 sewecraa, Koro-

pbte ynp04HHJOT cHer, orroco6crsy10r 6btcrpoMy pa3pbiX.TieHHIO cHe>K-

HOro ·TIOKpOBa H yMeHbUJeHHIO ero np0 4HOCTH ll.TIH Bbl3b1Ba!OT CXOJ{ 

OTHOCHTe.lbHO He60.TiblllHX .TiaBHH, KOfl].a CHe ra Ha CK.TI OHaX ewe MaJIO 

(Jlewane.nb, 1966). 

HH)I(EHEPHbiE MEPbl 3AW.HTbl OT JIABHH 

B HH>KeHepHoH 1npaKTHKe cywecrsyer JIBa OCHOBHbiX crroco6a sa-

W.HTbi OT .TJaBHH. TaM, .r,:I.e 3TO OKa3bJBaeTCS1 B03M0 )1(HblM H ueJiecoo6-

pa3Hbl~!, npuH~1MaiOr Mepbi K r o·My, 4T0 6bi s oo6we He ti.OrrycKaTb 

cxo;ra .laBHH. ,llocrHraJOT 3TOro nyreM y MeHbWe HHH Mereneaoro cHe-

roHaKon.leHHSl B .1aBHHOC60pax, 06"1eceHHH CK.TIOHOB H sacrpoHKH 

.rrasHHoc6opos cHeroy,:I.ep>KHBaJOWHMH coop y >Ke HHSlMH. Bro pofl crroco~ 
3 3 K.1i04aerCH B CTpOHTe.TibCTBe COOp y >KeHiiH ,!1,.1151 Herroc peJJ.CTBeHHOH 

33W.HTbl 06beKTOB OT .aaBHH. 

B pHle :\1ecr ocHOBHOH npH4HHOH s o sHHKHOBeHHH naBHH HB.TIHerc~ 
cKon.rieHHe 6o.1bWHX Mace cHera s .1aBHHOc6opa x sa cqer setposo~~x 
CHeronepeHOCa H o6p a 30BaHHe MOlllHbiX CHe)I(HbiX KapHH30 B. B raK ' 

MecTaX MOiKHO npe.ll.OTBpaTHTb CXOJ]. .TiaBliH li.TIH XOTH 6bl yMeHbl.ll!iTb 

HX 06beM H .!l,3.'1bHOCTb Bbl6poca, orpaHH4HBaH HaKOO.IleHHe CHer: ~ 
naBHHOc6ope H npe,1.ynpe>K,1.aH o6pasosaHue cHe>KHbiX KapHH3° 

DOMOWbiO CHer033UlHTHbiX 3arpa>K!l.eHIIli H aeTpOBbiX lllliTOB. 
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P as.n n4HOr o THna CHerosalli.HTHbie sarpa)Kn eHJHI co3na10r 803• 

MO>I<llOCTb H3MeHHTb n y TH n BJUKeHHH Mere.nes or o CHera H aKKYMYJJH· 

posaTb ero B ra J<HX Mecrax , nn e :n o ue 6yner Bbl3btsarb nasHHHOH 

onacJJOCTII. B erpOBble lli.HTbl , y craHaBm iBaeMbie non onpeneneHHbiMH 

yr:Ja MH I< HatnpaB.rl eHHIO r oc.nonCT•BYIOLU.HX BeTpOB, H3Me11HIOT JaKOHO-

MepHOCTH OT.II O>Ke HHH Mereneaoro CHera, Hapy WaiOT L(eJIOCTHOCTb 

Clle>J<HOrO IlOl<pOBa, C03na!OT rrpe!lHTCTBHH nJJH 06pa30BaHHH 60JJbWHX 

<:He>J<II bi X J!OCOJ< Ha CnJIOWHOM CJIOe rny 6HHHOrO HHeH. 

IOpoeKTHpoaaHHe s arpa)l(neHHH H .aerpo sbJX LU.HTOB rpe6yer aech-

Ma TUJ.aTe.TibHOrO y 4era KOHK•peTHblX MeCTHblX yc.TIOBHH - 1npeo6.Tia-

J{a lOtUero Ha,rrp aBJieHHH serpa H ero CHJlbl, I<OJIH4ecraa BbitnanaiOLU.ero 

cHera H y cnoa11i1 ero Mereneaoro tnepeHoca, HaJIH4HH pacrHre.nbHocrn 

H M•HOr HX npyrHX lf>aKTOpOB. B 43 CTHOCTH, Heo6xonHMO npenYICMaTp H-

aaTb re H3MeHeHHH y cnoBHH MereJieaoro nepeuoca, Koropbre n poH3oi1-

n yt nocJie soJaen eHHSl coopy>KeHHH. T o4HbiH yller acex 3THX ·$aKr opoa 

n pencrasnSler 6oJibillHe sarpynHeHHH, H 3ro 3arpyJIHHer 'Bbi6op HaH-

6oJiee 3 ¢¢eKTHBHbiX pasMepos, <t>opMbi H pa3MeLU.eHHH coopy:>KeHHH 

Ha CJ<JIOHax. Y4MTbi:aaH, 4TO cHerosaLU.HTHbie Jarpa:>KneHHH H aerpoBbie 

W.HTbl y MeHbWa!OT .TiaBHHtHYIO onaCHOCTb, HO naneKO He BCerJ{a OHII 

MOryr ycrpaHHTb ee ,rrOJIHOCTblO, 3TOT TILn COOpy:>KeHHH 06b14HO rrpH-

MeHSliOT B C04eTaHHHX C JI.pyrH~1H MepaMH 33LU.HTbl OT JiaBHH. 

Ha cK.noHax rop, •noKpblTbiX rycrbiM necoM, orpbrsa .rra~BHH He 

npOH'CXO!l.HT, TaK KaK CTBO.Tlbl nepeBbeB )'..'l.ep)I(HBa!OT CHe>KHblH llJlaCT 

or crron3aHHS1. Bbipy6KH .rteca HJYH HapyweHHe ero ecrecTBeHHoro so-

3o6HOB.TieHHH H3-3a Bbtnaca cKor a n Bblpy6KH nonnecKa Moryr nocny-

){<HTb npH4HHOH J!.TIH o6pa30BaHHH Jla•BHH B rex MeCTaX, rJI.e llX "paHee 

He 6bJJIO. 3rn naBHHbl a c.so10 oqepenb 6ynyr pa3pywarb necHOH Mac-

CHB H onOC06CTBOBaTb nOHBJleHHIO HOBblX Jl3tBHHOOnaCHbiX )'43CTKOB. 

n o3TOMY OJI.HOH 113 seCbMa aa>KHblX Mep 3aLU.HTbl OT J13BliH SlB.TISleTCH: 

6epe>J<Hoe coxpaHerme Jiecos H neconoca•nKw Ha rex yllacrKax. rJJ.e Jlec 

6bi.TI Bbipy6neH HJIH HapyweH .Tia.BHH2MH. JleconOC3ll,I<H o6bl4HO COBMe-

tUalOT c JIPYniMH MepaMH satUHTbl OT .TI2BHH, raK 1\31{ MO.TIOnbte ca-

>I<eHUbl B nepBble rO.Ubl He TOJlbKO He npenHTCTBYIOT CCCI<a!lb3bl'BaH!ilO 

cHe>KHoro .noKposa, HO H 1caMH Hy>KnaiOrcs:t B Jall~Hre. 
n pH 3TOM npMxonHTCH Y4HTbltBaTb, 4TO ropHbJe .neca npe.'l,cras-

TIHIOT C060H .UOCTaT04HO Ha,Ue:>KHYIO 3aLU.HT)' JliiWb nponfB o6pa30B8-

,IiHH MeCTllblX .n aBHH, HO OHII He MOryr npenHTCTBOBaTb CXO.lY .'18BliH 

c na•s•H!Ioc 6opoa, paonono:>KeHHbiX Hall. sepxHeil rpaHHUei% noca. JlasH: 
Hbl 8 raimx Mecrax npoK.lla..'l.bJBa!OT ce6e nyTb ~epe3 .1ec •• 1oMaH .l~ 
peBb51 H 'Bbl3biB3H nonOJIHHTe.TibiiYIO noaa.l!K)' JI.epesbeB B03.lYWHOi'i 

Bo ,llo
,"
1 

Te
111 

He MeHee neca non:>KHbl 38HIIM3Tb O.!I.HO 113 r.18BHWX 
' •. " 0 lB r18BIIH 

Mecr B nporpaMMe saLU.HTHbiX Meponpns:tTHH mp n " . A A 
n ocaAI<Il 3aUJ.HTHbL\ neCOB o6bi4HO C04eraeTCH C 38CTp0 KO 

CI ' 10 HOB B 06 '!aCTii OTpb!Ba .l!aBHII CHeroyle(l>KHB3IOWHMH coopylKe· 

H~ · HMll 3acrp~i!Ka CKJIOHOB CHeroc6opHblX 6accei\HOB HBJIHeTC• C8MIIAI 

uane>K~b iM crroco6oM JI.TIH HCKycctseHHoro yr~.ep>KaHUA cuera Ho6a ~ 
a naBHH Pa3JJH'IHble ~noc w .-· 

uax rop 11 npe.1.0TspaUJ.eHIHI cxoJI. · ~ d l960) 
[ rpoiiKII cK.rtonoo rrpuMeHHIOTCH JJ.asuo. TaK, nJsectHO ( Jl r, • 
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'4ro eute a cepe 1.nHe soceMBa.nuaroro BeKa A 
creMbl reppac H KaHaa ;'I.J1f! n e B ,rrb'nax c o o p y >KaJJHc b 

Han6o.1bWee pac t npocrpaHeHH~ ~oerrs:~~eHHH c oc Kav'! b3 b!BaHHH CHe~ , H -
.'1ytnt.1H B WaeiluapHH v 1831 y P)I<J-raaJOlllHe coopy>KeHII" a . 

. l'\ f. TaM y>Ke 6biJIO 6 n n o. 
BHHbl c noMOlllbiO crpowreJJbcraa croJI6 o e3s • p e ~< e ll o 34 Jia. 
creH, KaHas u reppac. OBbrx 

3
arpa)l<.neHHu, KaMeHHbi'< 

Cnoco6br 3acrpoihm CK.'lOHOB Henpe pbiBHO 

pa3pa6arbrBaiOrc5t HOBbie KOHCTPY·KUIIH 
c o aepweHc r ·ay10rcf! 

CHeroy.J.ep>KHBaiOlllBx coo p y ~ 

a 

PHc. 20. 3eM.11H.HaH reppaca (a) H reppaca c no,ll.nOpHoii cTeHKoii (6) 

.>KeHHH, cosepweHcrsyiOrCH cnoco6bi pac4era Harpy3oK Ha 3TH coopy-

>KeHHH. B 1961 f. llJBeiiua pCKHM HHCTHTYTOM onO HCCJle)l.OBaHHIO CHera 

li .'1 8 BHH 6h!J1H H3,'1.aHbi cneuHaJlbHble «YKa3aHH5I» no ,npOeKTHpOBa HHIO 

U CTpOHTe.1bCTBY CHeroy,.'l..ep)I{HBaiOUlHX coopy)l{eHHH, KOTOpbie 'B Ha-

CTOH W.ee BpeMH npHMeHHIOTCH BO MHOfHX crpaHaX. B 4aCTHOCTH , B CO· 

OTBeTCTBHH C 3THMH yKa3aHHHMH npose.neHa 38CTpOHKa pH.n.a JlaBHHO· 

onacHbJX CKJlOHOB a Waei1ua pHH, AscrpHH, <l>paHUHH, C iliA, KaHa.n.e 

H 5JnOHHH. 

B HH)I{eHepHOH npaKT.H:Ke H3tBeC11Hbi CJle)l.yiOWHe OCHOBHble THnbi 

cHeroy .n.ep)I{HBaJOW.HX ·coopy)l{eHHH. 

K aHa •a bl Ha CKJIOHe, pacnoJJo>KeHHbie no xo.n.y ropH30HTaJieH. 

lliHpHH a K a HaB 06bl4HO npHHHMaeTCH OKOJlO 2 M, pa•CCTOHHHe Me>KJI.Y 

K a Ha a a MH Bbl6HpaeTCH B 38BHCHMOCTH OT KPYTI13 Hbl rCKJlOHa H IBblCOTbl 

CHe>K>HOfO TIOKpOBa. Jl.JJH yseJIH4eHHH y.nep)I{HB8IOlUeH cnoco6HOCTH 

K 3 H8 B 3eMJIIO, 'BbiHYTYIO H3 HHX, Y'KJla.ll.biBaiOT B BH)I.e BaJIOB y BHeulHe· 

fO KpaH Ka HaB. 3¢¢eKTHBHOCTb KaHaB HeBeJlHKa . 0HH MOfYT y.nep-

:iK3Tb CHer H npe){OTBpaTHTb OCOBbi JIHillb Ha OT'HOCHTeJibHO UOJIOfHX 

rp a BHHHCTblX CK.10HaX, a Ha KpyTblX CKJlOHaX OHH B006Ule •He,npHrO)I.· 

Hhl. H e;:I.ocraTKOM KaHara HB.TJHeTtCH HX He.noJiroae4HOCTb H MaJJaH Ha· 

.J.e)KHOCTb. obrBaiOT cJiy4aH, KOr;:I.a KaHaBbi HBJIHIOTCH tnpH4HHOH B03· 

HHKHOBeHHH OnOJI3HeH H CeJieBhiX noroKOB. D 03TOMY npHMeHHTb 

K8H 8 Bbl MO:iKHO .'lHUib 8 pe;:I.KHX C.1y4a5IX, H TO C 60Jib'WOH o cropo)f(-

HOCTbiO. 
3eMJJHHbie reppaC bl H TeppaCbl C nO)l.TIOpHbiMII 

c r e H K a M H (pHC. 20). H a6JJIO;I,eHHH noKa3aJlH, 4TO 3TH coopyme-

HHH B 60.1bWHHCTBe C.'ly4a eB He 'B ·COCTOHHHli TIOJIHOCTb!O yJI.ep>KaTb 

cHer ( T y w HHoCKHH, 1960). CHe>KHbiH noKpoa qacTH4HO «·nepenoJJ3aer» 

qepea nperpa .llbi, H .noS~TOMY repp a•cbi, raK .>Ke KaK H KaHaBbi, ue .npen-

JOD 

r 
c raBJl fliOT AOCTaTOlfHO Ha)l.e)KHOH 3 aUI.HTbT OC 6 
•Hax 11 npH., 6 oJJbw o i1 MOUI.HOCTH cHe)KHOro ~oKpo euHo Ha KPYTbiX CKJio-

C B a 11 11 bl e 3 a r osa. 
p a >K Jl e H 11 H. D p HMeHHIOT 3arpai!<neHHH In 

pH JI.OB nepeBf!HHbi X, MeTaJ!JJHlfeCKH X HJ! H i!<eJi e3o6eTOHHbiX CBaH Bbl· 

cr y .n a TO W.HX Han noaepxHOCTbiO cr<JJoHa . np11 Ll.Ocraro lfHo r1 4 a~rore 
BbiCOTe II rn p04HOCTI1 CBaH TaKHe 3a r p ai!<AeHHH MOfVT ll.OCTaTOlfHO Ha~ 
}l.e)I<IIO yJlep>KHBaT"b )'ITIJJOTHeHHblH C HeiK • IIbl~l TI OKpOB, HO OHI1 nJIOXO 

yne•}J>I<H BaiOT CYXOH pbl XJi biH, a Ta K>Ke MOKp blH CHer. 0 o3T0Mj' CBaH· 

HbTe 3arpa)(<JI.eH I1H u.enecoo6 p a3HO n p HMeHHTb Ha rex y 4acrKax rne 

o6pa 3yiOTCH TOJJ bKO Jl aBI1Hbl H3 CHeiK'HbiX }l.OCO K, TI}JHlfe \1 TO;UI.I1Ha 

Clle>I<•HOfO TIOKp OBa He60JJbWaH 11 HOKJII04 aeTCH B03MOiKHOCTb CXO)l.a 

c u e>tWbl X .uocoK noaep x oroJios•Koa oaa i1, a ll.l lfl o 6pa3oBaHHH nhiJieo6-

pa3 JtbiX 11 'MOI<pblX Ji aBHH Her ycJIOBI1H. 

3a 6 opbi 11 nJi e rHe ·Bhr e 3 arpa)KJleHI1 H. ,UJIH3aU1.HTbi 

OT CTIOJ13 811HH CHe>KHOfO TIOK}JOIBa OHI1 HeHaJleiK'I!bl H MOryT mp11Me· 

HHTbCH B OC H O ~IOM ,UJI H 113MeHeH11fl CHerOHaKOnJieHHR np11 MeTeJieBOM 

n epeu oce. 
B bl c 0 [{He n 0 ,UITI 0 pH bl e c T e H K H. n olJ.ITIO}JHble CTeHKH B 

C04eTa'H'I111 C re·ppacHpOB8HHeM CKJJOHa W11pOKO npHMeHHJII1CbiB lllse~!­
U8p 11H H Ascrp1111 B KOHU.e np ow JJoro 11 HaYa,'le uawero aeKa. 0HI1 a 
6 0Ji bWH HCTBe CJiyYaeB ,UOCTaT0 4HO Ha,'l.eii<HO 3aLUHLUa.1H 1.0p0r11 H Ha· 

c e.1ellllbte n y HKTbt or cHeii<HhJX .18BHH. O n HaKo oKa3a.rTOCb, llTO a oco-

6 o Clle>KHble 3HMbl YaCTb 3T11X COOpy )l{eH11rl OKa3btBa.1aCb He34J4JeK· 

THBHOH. 
3H:vta 1950/51 r. , xapaKrepHaH o6u.ribHbiMI1 cner o nana~111 11 Kara-

crpo<tJHYeC KI1 M 11 JI atBHHa :-.111, HBI1.1 acb cep be3H bn1 HCnbiTaHHeM .1.151 

CHero yll.ep)I{HBalOUI.HX coopy)l{eHHH. D o )l.aHHblM lllseiiuapCKOfO o6-

rueCTBa 11CCJie,UOBaH11H JiaBI1H (<l:>JJRHf, 1960), 113 167 06CM.lOBaHHblX 

npOn!BOJia'BI1.HoHbiX KOMTIJieJ<COB ITIOJIHOCTbiO onpaS'I.aJlH ce6R TO.lbKu 

108. OcHOB•HblM He.uocTarKoM nonnopHbiX creHoK OI<a3aJIOCb ro, qro 
np ocrpaH'CTBO Me>K.UY creHI\iOH H CKJIOHOM 3aHOCIITC51 CHerOM II TIOf!B· 

JJHe1'Cfl B03MO>KHOCTb nepemOJl3aHIHI CHera 4epe3 ae-px CTeHI<H. fo-

pa 3,UO 6oJJee 34J4Jei<THBHbJMH OI<a3aJIHCb pa3JIH4Hble c6opHbie CHero-

y.uep>l<HBalOIUHe ·coopy>KeHHH. O o3TOMY a ,HacroHw.ee apeMH tnOlJ.Inop-

lllble CTeHIUI )l.Jlfl y)l.epi!<aHHfl CHera 1TipHMe>JI51101'CH pe,UKO. " . 
C e r I< 11 ,.1 3 r p o co •B, n p o so JI o K H 11 JI 11 .H e 11 .11 o H o a bi : 

JJ e 
11 

r. C eri<H, yt<penneHHbie Ha seprni<a.'IbHbi'\ CTOIII\a'\ H Tpocoabi;< 

p acTR>K'I<ax, 
6 

p51.ue cJiyYaes 11MeiOT HBHbie npe11Myw.ecrsa ne-pen .lP)· 

fl1'\
111 

y.uep)lmBaiOW.I1MH coopy)l{eHIIH~tH. OHII no1aomt10T npu~eHHTb 
Jlefi<I1e era H,Ua pTHbJe 3.1JeMeHTbl, llTO o6.11erll aeT •TI pOll 380 1.CTBO CT?Oli-

Te/1 bll bl x pa6or Ha CI<JIOHaX. CeTim Ha:J.e}I{HO y ,1.ep >Knaa ~r cHe>KHble 

JlOC J<II 
11 

xopowo conpor 11 a.'IHIOTCH ,.'I.HHa'\1114e{'KH~t uarp)3Ka:-.t npu o6-
" noc1·e 01111 TaJ\iKC 3aTOp!\t aiKUBaiOT 

pa30I3aH1111 TpeW.HH B CHe)KHOH "" \ · . • 
l1,'11l JlOJIHOCTbiO npe.IJ.OTBpaUI.aiOT CTIOJl3aHHe !~bl\.10f~ cyxoro II MOKpO~ 
ro cHera. Wupot<oe nprfMeHeHHe coopy>Kellnll c cer~a'\111 CJlepiK11Baer 

Cfl H3·3a BbiCOKOH CTOIIMOCTH II ne<tJHLlllTHOCTII ceTOK II rpoc~B. 
c ·6 

0 11 
bi e c Her 

0 
y JI. e p >K 11 a a 10 U1. 11 e Ill u r bl. Heroy;Iep· 

)I{HBa l OIUI1~ lUIITbl, HH0f;I.3 Ha3bi Baer.1ble «MOCT3'\111», SlB.riRIOTCH HaKOO· 
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•"ll~t' pac-n poe rpa neH ll bL\1 n II H a le >1\llhL\111 

\ ..lep>haHJtH cHera 11a CK.'lOHax r l 'B ·. . coopy)l{elJJIHl\111 

.1114CChlle (pile. 21), c6opHbie "-me .~~-~o6e~~~~ ~':i~h~ ln pJt\l eHSJ lorcrr Me;: . ~. 
II h0,16JJHnpoaaHHbre onopHbre coop''>l-:eHHH 0~6pn c. 22)' 11.epesfiHHbte 

J • bi4HO 01111 n nenc 

Puc. 21. C6opHbie MeTaJI.11i'Ie-
ctme cHeroy.lepiKMBaiOmfie lUifTbJ 

(I.llseiiuapm1) 

•· .... ras. 

\ 

PHc. 22. C6opHbiH iKeJie3o6eTOHHblli 
CHeroy.J.epiKHB.310lUHH IUHT 

mnor co6o}r ycraHOB.>JeHHYJO ,Ha ¢yH,1.aMeHrax CHcTeMy 'CroeJ<, no)J.mo-

poK II 63J10K, Ha KOTOpblX yKpenJJHeTCH peWeTKa, CJJY>K8lll.851 OnOpHOH 

!lOBepXHOCTbiO .!I.JJH CHe>KHOrO flOKpO'Ba. 

OnopHaH pewerKa ycraHaBJJHBaercH npHMepHo nep·neH!I.HJ<YJJHpHo 

!\ CK.'JOHY 11.111 C OTK.'JOHeHHeM Bepxa BH1i3 no CK•'IOHY Ha 10- )5° OT 

nepneH.J.HKy.'lHpa. PewerKa cocroJn 113 r opH30 HTaJJbHbJX HJJH pacno.'lo-

*eHHbJX B BepTHKa.'JbHOH n.10CKOCT1i 6a.'JOK, Me>K.!l.Y KOTOpb!MII HMeiOT-

CSI 3830pbl a npe.J.eJJax 30 eM. 

)l.'ISI ~1eTa.'J.TJH4eCKHX COopy>KeH11H npHMeHHIOT CT3JJbHbl e rpy6bl 

u craH.lapTHbJe cra.'IbHbre ,npoKaTHbte npo<j:>HJJH. B AscrpHH 11 W :sei:f-

uapHH .J,.lH 3TOH UeJJH WHpOKO HCr10Jib3YIOTCH cneuHaJJbHble npocpHMI 

113 ~lerKHX a.'I."IJO~fi1HHeBbiX COJJaBOB. 3!JeMeHTbl c6opHbiX :ll<e.f!e3o6e-

TOHHbJX COOpyJKeHHH 4aCTO BbllrlO.'IIHIJOTCSl 113 npe,lBapHTeJJbiiO HanpH-

;,KeHHOrO 6eroHa. ,Qepeao HCn0.1b3yercH npeHMyw.ecrseHHO ,'l.HI H3ro-

TOB .. leHHH CHerOy.J.epJKHB810lll.HX peweTOK, 00Hp810LUHXCH Ha Mera.l.nH· 

l.ffCKHe H.lH >Ke.le3o6eTOHHble Hecyu.nre KOHCrpyKUHH. 

CHeroy;xepJKHBaJOLUHe coopyJKeHJHI ycranaaJJHBaiOTCH B au.le 

CflJIOWHbiX pH;I.OB, pSI)].OB C pa3pbl88MH HJJH OT)].eJJbHO CTOS'I W.HX UJ.HTOB. 
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P a3Mew.enue HX .. Ha CKJlOHe ocym ecrs:IHeTCH c y4eTO:\I KoHKpeTHbiX 

]11eCHibiX YCJIOBJIII - eeJibecpa, YKJlOIIa H xapaKTepa nosepxHOCTH 

CI<JIOHa, Ha6JliO!l.a iOlll.eiiCSl Jlll iiHH OTpb!Ba JJaBHH 11 sepOHTHOrO pac-

npe_rteJleHlHI cHera nocJJe 3aiCTpotiKH OKJJOHa. B rex Mecrax, rne 003• 

1\IO)I<Hbl KaMuena'nJ.r , onopHbre peweTJ<.H ycHJJHBaJOrcH HJIH nonoJJHH 

TeJlbJ-!0 CTp051TCSl ·CfleU,H3JlbHbie CTeHI<H ,UJlf! 3alli.HTb! OT KaMHeH. 

,llJlH Henocpe.!l.CTBeHHOM 33lli.HTb! OT }liBH/KYW.HXCf! .'laB·HH npH~ IC­
HHIOT TpH OCIIOBllbiX Tllna npOTHBOJlaBHHHb!X coopy/KeHIIH - IJ..lH H3-

:MeHeHH51 nyn1 .!l.BH>KeHHH Jla'BiiH, ;J.JJSl yMellbWeHHH CKOpOCTII 1i IJ.aJlb-

HOCTH Bb!6poca II .!l..'Hl nponycKa Jl aBHH Ha.!l. 3aW.HW.aeMbnt 06beKTO ~I. 

,llJIH OTBO,Ua JlaBHilbl B CTOpOHY OT 3aillHW,aei\10rO 06beKTa HJlH ;l.JHI 

r o ro, lJT06hi cy3HTb wn pl-IHY )l.BH>Kym e ft CSl cHe/KHOH :\taccbr H Hanpa-

BIITb ee no crporo cpnKcHposaHHOMY p)llcJJy, .npHMeHHJOT .!J asH Hope-

3 bl, H a lfl ·P a 13 Jl fl 10 W. 11 e C T e H K H H 0 T 6 0 H H bl e ~TJ. a M 6 bl. 

.D a DHHOpe3bl n pe)l.CTaBJlHIOT C060H B flJl a He KJl HH006pa3Hble KOH-

crpyl<U,HH, Ha·npasJJeHHble ocrpHeM s cr opoHy .'la,BHHbt. Hx crpoHr s 

rex l\Iecrax, rne Ha.n.o pa3;teJJHTh .'laBHHHblfl noroK 11 HanpaBHTh s o6-

xon KaKOi\ty-ro coopy>~<eH HJO u.111 :.1ecry. T aK, .1 aBHHope3bl ycrpansa-

1or nepen onopa1\IH i\ta4T BbiCOKOBO.lbTHbiX .111H HH .nepe.la4. B rar:11x 

CJIYlJ35lX Ji aBHHHbiH llOTOK paCCeKaeTCf! J laBHHOpe3 0 ~1 ll 06TehaeT 3a-

lllHW.eHHYIO onopy C 60KOB. 4 aCTO JJ(LBHHOpe3bl CTpOS!T B C04eTaHHH C 

OT60HHblMH .n.aM6ai\111 11 HanpaBMIIOW.HMII CTeHKaMll, KOTOpbte C.'l y>KaT 

,UJIH OTBO)I.a pa3)J.eJJeHHblX JiaBliHOpe30M JlaBHHHblX llOTOKOB B HaMe-

t.IeHHble P·YCJJa. 
,Da,BHHOpe3bl CTpOHT H3 ,n.epeBa, K3MH51 ll 6eTOHa. )lepeB51HHbJe 

JJaBIIHOpe3bl ,n.eJlaJOT B BHJJ.e p51>1<efl, 33llOJJHeHHbiX KaMHeM, C ycn.leH-

H O ~I 1\l eTaJJJJ0?-1 Hocoaofl qacrbJO. Ka?.JeHHbte ,!J aBHHope3bt, BbtK.laJI.biBa-

JOT 113 KpynHblX Ka'i\tHen Ha ue;-.teHTHOi\1 paCTBOpe. fieTOHHbte .13BIIHO-

pe3bl CTpOHT B Blt,le cn.'lOWHbiX MaCCHBOB 6eTOH3 H.'IH 6yro6eTOHa. 

B o 3 M o >~<HO raJot<e 1mno.r1b3osaHHe c6opHbtX )l{e.TJe3o6eroHHbtX t<OHcrpyK-

UH~I 3aMOHOJIIII.IJtBaeMbJX 8 npouecce crpoureJJbCTBa. 5oKOBbte rpaH» 

JlaB~HOpe 3 0 B 4 a,CTO J!MeiOT npO;J.OJl>KeHJte B BH.!l.e CTeHOI<, OTBO;l.Hlll.t~X 
Jla'BJJHHble noTOKII n o Ha~IeYeHHOMY nynL Ha,npaBJJHIOlU:te cTeHhH 

· ·e B ?.JeCTa X r,n.e Ha;J.O C)'3HTb JlaBHHHbiH ITIOTOK II 
ycrpaHearoT rah>~' m ', !po~~HHOMY pyc'ly TaKne CTNtlm BbiK.'la;J.bl-
Han paBHTb ero no '+'JtKCJ • · 

Baror 113 J<aMHH Ha pacrsope IIJJII .J,e.'laJOr 113 6e . roH:~IBaJOT or6ofiHble 
n l15l 113 , 1eueHll5l HanpasJieHllH .'laBIIHbl )CTp 
.w..· · p " ynoM K Hanpas.'leHJtiO .1a-

.n.a:M6hl, pacnOJ10)1\t"HHble 110;1. HeKOTO bl. • 6' blnO:IH5leTCH B 

BIIHHOro noroJ<a. Pa6o YaH CTopoHa 3TH\ na;\t yacro B • 

.au.n.e sepTlli<aJlbJtOi't creHKII. 
,llJIH YI\IC!l bWCIIIIfl CKOpOCTII 

filtH CTp051T T 0 p M 0 3 5I W. II e 

,ll.BIDI\Cllllfl II ,;J.aJlbliOCTll Bb!Opoca .'li\· 

ll 0 C T p 0 fl K II II 3 a LlJ, II T H bl e 

A aM 6 bl. " 6 . . nex0\1 6bt,'lll npll\teneHbl 
B Aecrpnn s paHoHe II He p) Ka c yc . vcrauas.1HB3e\1ble Ha 

c6opHbre )J<e.le3o6eroHHbie K,'lll.Hbst (puc. 23) • - ("' "tr 1960) 3TII 
lll3\\13TIIO\I llOp511.Kt" ...,,lSll ' . 

1JaBliHOOllaCH0\I Cl\,'lOHe B . . . JanpaBrtSlJOT ee OTl,t".'lbHble 
. O 1.BJI)I{VW.VIOC51 '13BIIH\ II l 

J<.'liiHbH paccehal r ; 1 • • roKa 0 K.'lllHbH 11 s3a-
noroKII ;~.pyr 11<.1 AP) ra. Tpeuue .laBHIIHOro no 
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JI\IIIL>Je Y..:tapol pacc e4CHHbl.\. n o r o i\OB y :.t e HbW310T I\HHer
114

ec
1
<. 

r lflo .1aBHIIbi 11 3aropMailotBaiOr ee 'lB II>KeHue AI } IO 3Hep. 
• · ltl .Tl 0fii411 \'IO 

HIJ1310T K3'H' I!IIble II 6eTOHHble Ha"0 16bl 'I'll! IICI' ' ''C • PO.'lb 
' ' • ' ' '-;C TDCIIII bl e X 

pacno:IaraeMbiC Ha nyru c'<on.a 'IaBI!Hbr T aK TT'JO J ""' · 0.1:-t hr, 
.. .. • • · , ....... " "'""'HTbr r p aH 

II[I J.CKOH 3BTOM06 1tJlbll011 JJ;OpOfll OT CllC>KIIbiX JlaB IIII CI<a-
lla n e p eaaJJc 

Pnc. 23. C6opHble .1a B HH o rop~ fOJ Rm lfe K.1lfHbR uJ npe.asapHTeJlbHO Ha-

npRiKeHHOro iKe.1eJo6eToHa (Wsel'fUapHR) 

Po.n;/Ke pca c ycnexoM 6biJJH HCITOJJb30BaHbr KoHycoo6pa31lbre 3eMJJHHbJe 

H3CblnH Bb!COTOH OT 3 )1.0 6 .M, pacnOJJOiKeHHblC B W3XM3THOM no-

p51,.1Ke. 

B KOHUe 30Hbl Ha6poca, f,.le CKOpOCTb ..lBH)I{eHHH .rJaBHHbl 3aryxa-

eT, ,l.Ul ee IT0.1HOH OCT3HOBKH HH0f.l3 ycrpaHB310T 3 3 UJ,HTHble ,ZJ;aM6bl, 

K OTOp bie o6ecne4HB310T 6e30IT3CHOCTb pacrrOJJO/KeHHblX 3 a HHMH 06b-

eKTOB. norpe6HOCTb B raKoro po.J.a .uaM6ax 4aw.e s cero B03HHKaer s 

TeX C.1yl.JaHX, KOf,J,a 33W.HW.a eMbiH 06beKT 113XO,ZJ;HTCH BHe npe,n.eJJOB 

lJaCTO ,lleHCTBYIOW.HX Jl3•BHH, HO He rapaHTHpOBaH OT B03MOiKHOCTH 

603,J,eHCTBI15l pe,.lKOCXOAH W.HX KaTacrpoQ:>H4eCKI1X Jl a•BHH n pH oco6o 

He6.1aronplHJTHbi X cHeroJJ aBHHHbiX ycJJOBHHX. Bbrcora 3aWHTHOH .n;aM; 

6bl H3 3H 343eTCH T3KHM o6p a 30:\1, 4T0Ubl KaTaCrpo¢H4eCKHH .TJaBHHHblH 

noroK He :--.wr nepex.'IeCHYTb 4epe3 ee sepx. 

)l.llH 3 3ll.l11Tbl OT .1 3BI1H 3BTOM06H.rlbHbiX 11 iKe.1e3HbiX ,llOpOr HaH-

00.1ee Ha,.le.iKHbiMH HB.1HIOTCH coopyiKeHHH, nponycKaiOW.He nasnHbl 

Ha.l 3all.lHWae:-.1bi!'.1 o6·beKT0 '\1 - Has e c bi, r a JI e p e H H r Y H He-

·" If ( pnc. 24, 25, 2G). 
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YKpwrHe na BHHoonacHwx yYacrKo s AOpo ra 8 ranepe 11 11 Hasecw 

H ~co 6 e11~o B r y uue.n u no3BOJJRer o6ecn e4HTb 6e3onacHy10 H 6ecnepc-

6 0 HIIYIO ::~Ko n ny arauHIO ADporH B Te4eHHe s cero n asvrHoonacHoro ne-

p110)l.B. O c HOBH blM orp aHH4eHHeM AMl npuMeHeHHH raKoro poAa coo-

PHc. 24. O pOTHson aBHHHble iKeJJeJo6eTOHHble Haaecbl: a-Ha PeTTHHCKOH iK. ;~; . 

(WoeiiuapHH) ; 6 - Ha Ocj>OTeucKoii iK • .l. (HopseruR) 

p y)l{eJII1H HBJJHeTCH HX Bb!COKBH CTOHMOCTb. Yb-38 3TOf0 HX npHMeHH· 

lOT o 6hi4HO JJHWb TOfli.a, KOr)l.a Apy rae MeTO.ll.bi 3aW.HTbl HepauHoHanb-

Hbr HJJH He Mo ryr o6ec ne4!1Tb 6e3onacHOCTb J.BH)KeHHH no .!l.Opore. 

PHc. 25. OpoTIIBOJ13&IiHHbiC ranepe11 Ha iKene3HblX .ll.Oporax 

MarepHa JIOM ..lJlfl CTpoHre.rrhcrsa r a.rtepeir 11 Hasecos cnymnr LJ.epeso, 

*enego6eroH 11 6vrosaH KJia.!l,Ka. ,D.epeBHHHbre ra.1epen npll~te!IHIOTCH 
J 'OOP'-'>KeH IIH r JJBBHbiM o6pa10M KBK speMeHHble np OTI IB 0.1 8BII~Hble C J • 

B r<a 4ecrse nocroHI!H bTX 1.;anHra.ribllbl\ cooppKeHHit B03BOII.RTcH c6op-
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llbJe n.:m ~iOHOJIIfl'HbJe )KeJie3o6eroHHbie ra.1'Jepen, liacro s co4eraHHH 

6)'T0Bbi\IH li.'JU 6eTOHHblM!i TIO,ln OpHbli\1 1! CTel11<3M II . C 

;:l..'IH Y'1eHbWeHIIH cJJ.'IbJ y.Japa .rJaBllllbJ ra.'lepe1o pacno,1'Jara10r no 

l303\1 0)KHOCTil 6.11DI<e K CK.'IOHY II COnpHr3 10T KpOB.'IIO ra,1epen CO 

Puc. 26. C6opHall jKt'.1e3o6erOHH3H nporHBO.laBHHHaH raJJepell Ha asroMo-
6n.lbHOii ;~.opore cl>pyH3e- Ow 

CK .: 10H0~1 T3KH\1 o6pa30\I, l!T06bl yMeHbWIITb y rOJ'l Me>K.!I.Y HHM!f. 

C ue.lhJO yMeHbWeHIIH .J.1l!Hbi ra.1epen, a raK>Ke J.JlH 3a lllHTbi nopra-

.'JOB npHMeHHIOT .13BHHOHanpaB.15110lllHe CTeHKH, KOTOpble MOryT 3 a-

KaHl!HBaThCH CTeHa:\<IH Ha.]. n opTaJiaMH ra.lepeH. Tip HMeHeHHe TYHHe-

.rJert Ha Mantcrpa.lhHhJX J.oporax n o3s o.nHer soo6we yl1rH H3 JlaBHHO-

onacHOff 30Hbl JI"'I H 3H34HTe.'JbHO COKpaTHTb KOJIHlieCTBO J18BHHOO:rl3'C · 

HbJX Y43CTKOB. 

OCHOB~ nPOEKTHPOBAHH~ nPOTHBOnABHHHMX 
COOPY)I(EHHA 

Oepsoii 3aJ.a4eH, B03HHKaJOwei1 nepe.l ~ npoeKrHpOBlllHKa ' MH, HB· 

.•lHeTCH Bbi60p cnoco6a 33lllHTbl OT Jl3BHH H TJ1nOB npOnlB 0. 13BHHHbl~ 

coopyJKeHHH. Cnoco6 3aUU!Thi onpe.Je.lHercH creneHbiO .'l aBHHHOH 

onaCHOCTli, MOpcpO.lOrHeH .13BHHOC60pOB, xapaKrep0:\1 38lllHlllaeMblX 

o6beKTOB. T aK, HcxyccrseHHoe yAepJKaHHe cHera npH\1eHHeTCH Ha 

cK.:10Hax KPYTH3HOH ..1.0 50° npH He60.lbWOH n.10llla.lH . laBHHoc6op o ~; 
a raM r,!le JaBHHoc6opbi HaXO.lHTCH s rpy.JHO.locrynHblX Mecrax 

HMeiO; 6o.1~wy10 u n.1owa.lh, 3acrpoftKa :1aB'uHoc6opo s craHOBI~~~ 
CJJHWKOM ,:lOporOH H.aH BOBCe HeB03~0/KHOH. B T3KHX CJiy4aHX MO OH' 

JJHWb yMeHbWHTb ,l3.1bHOCTb Bb16poca JI 3BHHbl, OTBeCnf ee B crop ; 

or 33111uwaeMoro o6bexra H.'IH nponycnnb Ha..l HHM. T or,la, KO~:a ;
0

_ 

BHeWHHM npH3H3K3M B03~0JKHbl pa3.JIH4Hble CTIOC06bi 331llHT ' 

i06 

-cra•BJHi eTCR neci<OJJbi<O sapnaHros 3atUHTI!bi X coopy>Ke u 

_ HHH H llO ,.'l.aH-
Hbl:\1 ~e'<IIHKO·::IKOHOMW4eCKHX pacl!eTOB Bbi6HpaeTCH HaH60 • 
JJeMbl li aapnaur. .lee npHeM 

.. n pw npoei<THpOBaHHH OnOpHb!X CHeroy.'lep!KHBaJOtUHX coopy>Ke-

llll II OC06em10 Ba>KHO 1TipaBH.1bHO pacnOJIO>KHTb HX Ha CKJIOHe H onpe-

.n.e.'IIITb pac4eTHble Harpy3KH. OnopHble nosepx11ocrH coopviKeHHii 

yc ra II a B~ liB a IOTCH no B03MO>KHOCTH nepnell,.'l.HKYJJH p IIO K n peJ.nOJJ arae-

MO).I)' ~aBJleHH IO CHera. B epxHwe coopyt~<eHHH pacno.1ara 10r y ca\10H 

BbiCUJCit .'liiHIIH orpbi•Ba. E cJJH 3ac rpaHsae~1bti.f CKJJOH rp aHHtJHT c \>lec-

TOJ\1, r~e o6pa3YJOTC5! CHe>KHbie KapHH3bl, BepXHHe .coopy>KeHHH Ha,.'l.O 

CTflOIIl b nO B03MO>KHOCTH 6JJHiKe K OCHOB3lll110 Kap!IH3o3. Ono pHbre 

coopy>KeHH51 Moryr npe.n.tera•BJJ51Tb co6o i1 CKB03Hhte PHAbi o rpa>K,neHHH 

KOTOflhle paC1npocrpa.H5JJOTCH no ropH30HT3,1H 11a BCIO lliHpHH)' 3 a~ 
CTpa r!BaeMOfO )'431Cl'K8, HJJH COCTOHT 113 0'!1D,eJJbll0 CTOHUl.HX lll.HTOB, 

o6p a3yiOlllH X npepb!BHCTbie HJJH ycry.nlfaTbie DHJ:tbl orpa:.K.!I.eHHH. 

Bh1cora o n opHbiX coopy>KeHHii Ha3Ha4aercH ratut~ o6pa3oM, lfT0-

6bJ sepx •coopymeHHH Bceraa 6bl,l BbiWe cHe:.KHoro n oKposa. Ll:lH 
3TOf0 Onpe.J,eJHIIOT TIO ,U8HHbll\l ' IHOr O.IleTHHX Ha6.110_1,eHHH ~131\CHVIa.lb­

IIYIO BbiiCOTY cJie>KHoro n oKposa, KoropyJO i\IO>KHo OiKH.J.aTb Ha 33 . 

crpawsaeMoM y4acrKe. Bhicory coopy>KeHHH npuHH:>.taJOr pasHoii H.'IH 

60J1 hWe 3TOH i\13KCHMa.1bHOH Bbi COTbl CHe>KHOfO llOKpOBa. 

M ero.J,HKa npoeKrnposaHHH Ka·nHra.lbHbl'< cHeroy.J.ep'>KHBaJOmnx 

COOpy>KeHHH ,B HaCTOHll.lee • Bpe~IH HaH60Jlee TIO.'IHO pa3pa6oraHa 

W •sei1uapcKHi\l HHcruryro~I no HCC.'le,.'l.oBaHnJO c11era H .1asnH np11~1e­
mneJ1bHO K yc .'IO BHH~l A .'lhn. 

B coorsercrswu c « PyKoBO..'l.H tUHMH yKa3aHIJH\IH» :noro nHcnny-

-Ta ( «Lavinenverbau in Anbruchgebiet», 1961) paccro5!HHe :\te>KJ.Y 

p51,1l.3l\IH CHerO)'.J.ep>KHB310ll.lHX COopy>KeHIIH C.'le.J,yeT npllHHMaTb 
paBHhl M 

(V, 15) 

r.n.e tjJ - yroJl JiaKJlOHa .cKJJOHa; tg<p - K03cpcpuuneHr rpeHH51 ~e>K.3..Y 

rpyHTOM 11 cHeroM; H K - Bbtcora coopy)l{eHl!H (no BepT11Ka.lll). 

n p11HHM8H tg<p=0,5, nO.TJY4HM, liTO npH tjJ=50°-[=3HK, npH 

'\j)=40°-L =5HK H npn tjJ=35°-L=7HK. 
CocraBJJHJOll.laH ~asJJeH'HH cHera a KH.'lorpaM\Iax Ha 1 no~ . M 

CI<B03l!Of0 COopy>KeHII51, HanpaB.'leHHa51 napa.'l.'le.'lbHO CK.10Hy, npH· 

HIL\taeTC51 paBHOii 

(V.16) 

r .'le y - o 6be\1llbi~'I sec cHera. Kc/ M3
; H - Bblcora cHe'>KHoro noKpo-

Ba no aeprHKa.JJ!f, At; tjJ ~ )TO.'l HaK.'IOHa CK~lona; K. - Ko3<t><I>HUHeHT 

CKO.'lbil\ellJHI, KOTOpbiH )'4HTbtBaer llOBbJWeHlle .l).aB.'IeHHH CHera ltpil 

CKO.'Iu.iKeHmt ctJe)KHoro noKposa no rpynry; OH 3aBIICllT or wepoxoaa-

TOCTI1 noaepxnocru 11 3K£nOJttUifll CKJIOHa (ra6.a. 9); K2 - Ko~<t>H-

107 



y, K.:!/ 11' 200 300 ---400 500 
600 

Kz 0,70 0,76 -0,83 0,92 1,05 

TIO!\tlll\10 CHJlbi ,naBJJeHHH HaJn as " 
Ha onopHyio nosepXHOCTb co; V>I . !Hll:em~on napa.riJieJib·Ho CKJioHy 

JJRpHaH K rTOBep XHOCTJI CKJIOHap_Bb~3BaHH~:II~CTCByeT CIIJia, nepneH Jl. H.K y ~ 
cH era: ' < .naiJ!IeM H y nnoTHeHueM 

(V, 17) 

r.rr.e S - •COCTaBJHHOll{aH ,naB 
MyJJe V, 16). a=O 6 .JieHHH, napaJIJieJibHaH CKJIOHY (no ¢op-

H a=0,35 Jl.,~H CTapo;:~~~~I;JJoro CHera (npl! MaKCHMaJJbHOH Bbi•COTe) 

Pe3y.1bTHPYIOll.laH CH.Ti a . ..J.aB.1eHnn 
n CHera Ha COOpy)!{eHHe 

R = VS2 + Si. 

XapaKTep noeepxeocTH cKnou 

l(pynH006JIOMOlJH3H OCblllb, UJ,e6eHb (c nonepe4HHKOM > 
30 CAt); CKJIOH, rycTO OOKpb!TbiH MeJIKHMH H KpynHbl· 
MH CK3JibHbiMH f Jlbl6aMH 

CKJIOH, nopocWHii KycrapHHK·O~ ~bl~o;ofi ~e • M~H~e • 1 ·M: 
.XOpOWO Bblpa>KeHHble 6yrpbl Bb!COTOH 6onee 50 CAt 

1 

3a.llepHOBaHHble 11 nopocw11e MeJJKHM KycrapHHKOM; 
xopowo awpa)f{eHHble rponw, nporonraHHble cKOTOM· 
KpynHaH f3JibK3 (10--30 CM B nonepelJHHKe) ••• : 

.ll.epH C HH3KOpOCJIOH TpaBOH, nopOCWHH MeJJKHM KYC· 
T3pHHKOM Bb!COTOH } M; MeJJKaH f3JibK3 (< 10 CM), 
l!epe.llyJOIU3HCH c 3a.llepHOBaHHblMH y 4aCTKaMH 11 MeJJ-
KHM K)'CT3pHHKOM; CJJa6o Bblpa)f{eHHbie 3a.llepHOBall· 
Hble 11 nopocwHe MeJJKHM KycrapHHKOM 6yrpw nwco-
TOit JlO 50 CM, T3K/Ke qepe.llYIOU.lHeCH C fJI3JlKHM Jlep-
HOM H MeJJKHM K}'CT3pHHKOM; .llepH CO CJia6o Dblpa-
)KeHHblMH MHOfOlJHCJieHHbiMH Tp003MH OT npOfOH3 

CKOTa •••••••••••••••••••••• 
rna.llKHfl .llepH, nOKpb!TblH BbiCOKOH Tpaaoi1 ; fJJ3JlKHe 

cnnowuble cKanbl c HannacTOBaHHeM na pan.neJJbHO 
CKJIOHy; w,e6eHb C MeJIK03eMOM, HMeiOUJ,HH fJJ3.llKYJO 

nosepXHOCTb; 3860JIO'leHHble B03.llHHbl • • • • • • • 

t08 

(V, 18) 

Ta 6JI H U.a 9 

3KC003H~ Hl! CKnOH3 

3C3-C-BCB I BCB-10-3C3 

1, 2 1,3 

1,6 1,8 

2,0 2,4 

2,6 3,2 

n .nH coop y)KeHHH C /KeCTKOH ono .. 
JIOCTb OTKJlOHHIOT B CTOpoHy pHOH nosepXHOCTbiO 3Ty nos 

)5
o Jl,OJlHHbl OT ne epx-

113 y r o.TJ p = . OpH HcnOJib30BaHH pneH,ll,HKYJIHpa K CKJIOH 
cTe lf rH6J<Hx cewK 3TOT y ron H B Ka\lecrse onopHbi X nosepx y~ 

Pac 'leT co o p y meHHH np yseJIH'IHBa!Or .no 30o. , Ho 

}-11151 ( 27) Ol13BOJJ.HTCS1 Jl,Jlst pHc. • .nuyx CJlyllace Jarpy)f{e-

ltlii - ~
0

,1jj
5

M _ o ~ !:~ 
~ 

P HC. 27. P ac4ernaH cx e ~ta .u.as,leHHll cuera Ha yllep1KHB3tOUUte coopvmt:-
HHR: 

.a- nepshiA cnyqail sarpylKeHuH: 6- BTOpon cJJyqall sarpylKeHHir. 8 - smopa ABBJJeHIIll 
Ha onopHofi nosepxHOCTH coopylKettHll c pa3pb1B3Mit 

DepBbi.H ·CJiyl!aH COOTBeTCTByer •M3KCHM3JlbHofl BbiCOTe CHe)f{HOfO 

flOKp OBa, paBHOH BblCOTe ICOopy)l(eHHSl. iDp H M3KCHM3Jib'HOH BbiCOTe 

<:He)!moro noKposa o6beMHbiH sec cHera cpaBHHTeJlbHO He6on bU.IOH 

.llJlH ycJIOBHH AJihn oH npHHHMaercst paBHbiM 270 KZ/M
2 

JJ.,rJH swcor ;t,~ 
1500 M H3'1I. yposHeM MOpH H yseJlii"HIBaeTCSl Ha 2% H8 K3>K.lble 

I 00 M BbiCOTbl. EcTecTBeHHO, 'ITO .n.TJH ycJIOB~I it pa3JHI'I.Hb1X ropRblX 

pafloHos CCCP 3TH 3HalleHHH 6y:J.yT or.rJH'I3TbCH. Oo3TOMY cpe.nHHH 

06beMIIbiH SeC CHera npH M3K C H~1 3l lbH Oi l BbiCOTe H3Jl,O H33H8l!HTb Ha 

OCHOB3HHH MHOfOJleTHHX H36JIIO.LI.eHHH B 33.!1.311HOM paHOHe. 

Bropoii c.Tiy'laii 3arpy)l(eHIIH coorseTcrsyeT nepHO.'I.)', KOr.la npo-

H3oi1.neT y nJlOTHeHHe c He)l(Horo noKposa. 1B 3TOM C.'ly'lae Bblcora 

Clle)!{HOrO noKpOB3 6y;t,eT 3H3liHTe.'lbHO MeHbWe ~13KCHM3 . '1bHOil (peKO· 

MeH;t,yercH npHMeHHTb ,ll,.1H pacl!eTOB H' = 0,77 H). a o6oeMHbiH sec 

cHera cooTseTCTIBeHHO y.seJIHliHTCH. B peJyJibTare paClleTHOe .LI.aBJJeHae 

113 IIH)l(.IIIOIO 1.J3CTb onopHOH nosepXHOCTII coopy)f{eHHR yseJlHIIHTCR H 

TOl!Ka npHJlO)l{eHHR pa•BHO.!J.eHCTByJOW.eH ,ll3BJielllUI CMecTHTtR BKK3. 

•• 



Ec.1tt :\te>KJI.Y .coopy>KeHmH\HI B fiJI. 

BbJ,_ ro uarpy3Ka na KpaR coop~>K~~~~ ~~~~~~~f,\~~rtrr IIMe !OrcH Pa 3Pbl-

~biX 3QJ<fle/\1'0B npu 4aCTil4HOM 06TeKaHHH COO 1 '11/TCSl 3 a C4er l < p a~. 
Kp0B0~1. ~ Be.1H4eune Harpy3I<H JJ.eftCTBYIOT Tat<~~e I~IIHR. CHe>IH ibiM no. 

CI(IB03HOrO pR,.'l.a COOpy>l\eHHH. a CB0 60JUlble I<pa}{ 

Ll..'lR. pacqeros npnHnMaercH, qro npn n • • 

>KeHl!HMH B PH.J.)', pasnoM 2 At, ..'I.OrtO . 'lHIIT£,o:~~~:j :~~ ~~em n.y coopy-

Kpaesoro ~cpcpeKra npesbJWaiDr OOHOBHyio Har '3 P) 3 I<ll 3 a C4er 

2 pa3a ll .n.ei'tteTBYIOT Ha yqacrKe 0 60 At A IIa c pj6 I<Y npu;-.rep Ho a 
CO - u ' • BO O.!lHOM I<p a e 

opyn<eHnu .l.Ono.rtHHre.ribHaH I<paesaH Harpy3 Ka npe PHJ.a 

HYIO HaTpy3Ky B 2-5 pa3 (y•seJIH4HBaercH no Mepe yse~~;,~e~:;H 0 ~~ 0 ;~ 
<f>IIIJ.IIeHra CI<OJJb>l\eHHR. K t) 11 J.e~cr . syer Ha y 42 crKe 11! = H _ 

.ll 3 . 
JlH roro 4T06hr cHe·r He nporeKaJI qepe3 coopy>t<eHHe pace" . o 

csery Me>Kn.y 6aJJKaMn cnopHoi1 nosepxHocrn coopy 11 <~H 1 u 1 ~~=~:~H~ 
.ll.YeTCH H33H34HTb He 6oJlee 0,30 At. 

D pu Hcno.rih30•BaHnn onHcaHHoi1 Mero.nm<ll Ha3Ha4eHHH pa.c4er-

Hhl"'\ Harpy30K Ha CHeroy;:I.ep>KHB3lOUJ.He COOp)'>l<eHI!H He06XOJl.HMO 

Y:IITb~B-aTb, 4TO npnse.z:r.eHHbi e n ra6JJ. 9 3Ha4eHHH Ko3cpcp 11u11eHra 

CI\,0.1biKeHHH rpe6y10r yr04HeHnH ,a}UI J<a>K.n.oro ropHoro paiioHa. CJie-

Jl.) er r a K>t<e Y4HTbiBaTb B03MOiKHOCTb yse.r:JH4eHHH MaKCHMaJJbHOH Bbr-

COTbl CHe>t<HOrO n oKpOBa H3-33 H3MeHeHHH )'C.1Q.BIIH MeTeJiesoro CHero-

n epeHoca nOCJle CTpOHTeJib~TBa OrTODHbJX COODnKeHHH. 

Ycroi14usocrb cHeroyJ.J.ep)){HBaiOUJ.HX coopy)l<eHHii Mo-mer 6bi Tb 

o6ecne4eHa JIHlllb npn ycrpoiicrse HaJI.e))(HbiX <j:> y HJ.J.aMeHros. I·bsecr-
Hbi C.l)'43ll, KOf,la y.il,epiKHB310I.UUe COopy)){eHHH He BblrTOJJHHJIH CBOeM 

$ )"HKUHH flO y,!l,epn<aHHIO ICHera Ha CKJIOHe H 6biJIIi CHeCeHbl BHH3 H3-3a 

TOro, 4TO HeCyUJ.aH CflOC06HOCTb <j}yHJ.J. a'MeHTa 6biJJ a He,!l,OCTaT04HOi1. 

n o3TOMY npH npOeKTHpOB3HUH CHero y,ne p)){HBaiOlll.HX coo pymeHHH He-

06XOJl.H MO HJ\1eTb )l.3HHhi e 0 rpyHrax Ha pa CCMaTpHBaeMOM CKJIOHe. 

B crpe4a!OTCH JiaBHHoonacHbi e CKJIOHbl, r.ne or crporHeJibCTBa rai<HX 

COOpyn<eHHH npHXOJl.HTCH OTK33bl1Baib'CH H3·3a TOrO, liTO rpyHTbl He 

06.13.l3 IDT Jl.OCT3T04HOM Hecymeii CrTOC06HOCTbiO 11 B03BeJI,eHHe Ha HHX 

Ha}le:iKHbi X cpyHJ.J.aMeHTOB 33TPY.ll.HUTe.JibHO. 

B rex cJJytta Hx, KOrJ.J.a Bbillle y4a·crKa •CKJJOHa c Heycroi14 HBbiMII 

rpyHTa Mlf H"MelO'J1CH yc.HOBHH Jl..1H ycrpOHCTBa MOlll.HbiX aHKepHbiX cp)'H· 

J13 MeHTOB, B03MOn<Ha 33CTpOHKa CK.10Ha C rTOMOUlbiO rTO,!l,BH)f(Hbi X LUH· 

roa. nO.lBellleHHhiX Ha rpocax. T aKaH KoHcrpyKUHH 6biJJa npHMeHeHa 

a 1970 r . .LWH 33UJ.I1Tbl caHaropHH Ha ocrpoae CaxanHH, nocrpoeHHoro 

s npe;:I.e.lax .1aBHHoonacHoi1 30Hbi. Ha.1Hl1He MOUJ.Horo c .llOH pbiXJiblX 

,le.110BH3 .1bHbiX rpyHTOB B JlaBHHOC60pe, yrOJl H3KJIOH3 I<OTOpOrO B 

npe,1e.1 a x 37-4 1°, C03.J.asa.rto ono.13Hesy!O onacHOCTb H He .a.asa . llt~ 
B03MO:iKHOCTH ycrpoiicTBa Ha CK10He <j:>yH;IaMeHTOB ,'lJIH CHeroyJ.J.ep)f(l e 

BaiOUlHX UllHOB. 8 TO me speMH 6bTJJa B03!\-10)f(H0CTb C03AaTb MOlUHbl 

a HKepH~e ycrpoiicrsa Ha rpe6He rop~ Ha.ll. JiaBHHoc6opoM. K 3 r;~ 
aHKep a M 6b!JIH n p HKpenJieHbl CTaJJbHbi C TpOCbl , !Ia KOTOpb!X yKP

6
oii 

JHI rJ HCb .ae p eBHHHLie lllHTOB hTe K OHcrp y KUI111, npe.ncraBJJH!Olll.l1e co e~ 
CB~eo6 p a3 Hbl e ca.ll a 3I<H C o n o pHOH p e w CTKOH II no.n.nep )I01BaiOlUIIMII 

uo 

n OJ.J.'I<OCaMII. OpHHUHnbt pac 'lera .uaaneH1u1 cHe 
• ra Ha no.uaecHwe KOH-

crpy KU11 H T3 KHe >Ke, Ka K H Ha )J( eCTKHe I<OHCTP)'KUHH . 

.llJIH npoei<THpOBaHHH pery.Htp)' IOW.H:X H JaW.HTHblX npOTIIBOJJa 

BII HHbiX COOpyii<eHHH Tpe6yeTCH HMeTb J].aHHbie O MOpcj>OIIOfHH JJaBH= 

HOC60pOB, .lla BHHHblX JIOTKOB H KOH)'COB BbiHOCa, x apaKTepe HaKQ.flJie-

HII51 Cllera B JJ aBHHOC6 o pe ll tf3CTOTe CXO!la JJaBHH, BOJMO/KHbiX THnax 

,'l a Bllll H HX MOUI.HOCTH, CKOp OCTHX }J.BH)J(eHHH JJ aBHH H BbiCO 
m re Hx ne-

pe.uue r o 'FPOHra, a r aKiKe PHJJ. npy ntx !laHHblX o cHero.flaBHHHOM pe-
>t<I!Me II MeX aHHKe CHeiKHbLX J1 3BHH. 

K COII<aJJeiiHIO, nony4HTb noJJHbiH KOMn.rtei<C rai<ILx cseneHI·fii 

o 6 bi4II O He YJ.J.aercH, raK KaK 3TO rpe6yer npose ; H~HHH MHOronerHH'C 

CTaUHOII a pHblX Ha6JliO,QeHHH, 4TO B rOpHbiX )'CJJOBHHX BeCL>Ma 3arpyn-

llHTeJJbll0. 003TOM)' 43W.e BCero npHXO}J.HTCH orpa-HH4HB3TbCfl JlaJJeKO 

He n OJIHbiM nepe4HeM rpe6yeMbiX napaMerpos. 

B ecbMa >t<enareJJbHO HMeTb cratHCTH4eCKHe .uaHHbie o6 yc:lOBHHX 

CHerOH3KOnJJeHHH, ttaCTOTe CXO}la, MOW.HOCTH II }l3JlbHOCTH Bb16poca 

JJ a SH!I . .lleJJO B TOM, 4TO }la>Ke npH C3MbiX nOJJHblX ;laHHbiX 0 JJaBHHaX 

3a HeCKOJJbKO net 04eHb TPYJJ.HO npasHnbHO Ha3Ha4aTb napaMerphl 

JI..f! fl n poeKTHpOBaHHH npOTHB0.13BHHHbiX COOpyi!<eHHH, Tal< Kal< OHH 

}l0.1>KHbl 6b1Tb paCCtfHT3Hbl Ha B03MO/KHbie HeBblfOAHble B03,.'1.effCTBIUI 

n asrnr s 6 yuyw.eM s te4eHHe rpe6yeMoro pac4eTHoro nepHo.ua. A raK 

I<a r< so npocbr Jl.fJ HTeJibHoro nporH03Hpo saHHH .1asnH ew.e He pa3pa6o-

raHbl, TO J.J.aHHbie 0 sepOSITHblX l\IOJ..U.HbiX .1aBHHaX B 6yJJ.yW.eM npHXO-

Jl.I!TCH H33Ha4aTb, HCX.O_!lfl H3 CTaTHCTH4eCKOH 06pa60TKH Ha6.110J,ae-

Mb!X paHee JJaBIIH 11 HX c.1enos. OcHOBHbrMH pac4eTHbiMH napa~rerpa­

r.m }J.JJH npOT!tBO.'laBHHHblX COOpyiKeHHH HB.fJfiiOTCH CKOpCCTb .'13BI!Hbl 

s Mecre scTpettH c coopyiKeHrteM, o6be~1Hbirr sec cHera a .rtasHHe H 

BbiCOTa ,1aBHHHOf0 .nOTOKa. 

Pa•c4eTHYIO CHJJY B03;lei1·CTBHH naBHHbi Ha ropMO~HJ..U.rte nocrporr-

KH TH'na 6eTOHHb!X KJIHHbeB HJ!Il H3AO.fl60B MO}){HO Onpeue.'li!Tb TIO 

cp o pMyne 

N = yJiv2 F 
2g • 

(V, I9) 

r.ue N - cll.ll a B03!leikTBHH .TJaBiiHbi Ha ropM03fiJ..U.ee coopy)l\eHne, 

HanpatBJJeHHaH napa: WellbHO CI<!lOH)'; np11 . ~0)1<eH1!3fl Ha Bb!COTe ueHTp3 

Tfl>l<ecn1 n.TJ ow.auu F; Y:• - o6beMHbtrr sec cHera B .1aBIIHe, npHHII;\t a-

etiibti'I paBHbl'\l o6b e :\!HO~I)' aecy cHera B J13BIIHOC60pe; U- CKOpOCTb 

.rtaBHHbt s Mecre scrpe411 c coopy>M.'HIIe\t ; g - ycl\opeHHe cn.lhl r~­

}){ecrw F _ nnoma.!lb npoeKuim coopy>KeHIUI Ha n.'IOCKOCTb, nepneH-

nm:y.1~p11y10 K llanpaB:leHIIIO .].Bli/KeHIIH .laBIIHbt; !!..'HI rpeyrO.lbHOfO 

Kl liiHa F 0 ~ 1 ~< , r .'l.e a.., _ w 11p 11ua I\,lHHa no Hll3y; 11,, - Bblcora 

IUJI!Ha no nepneH,!l,IIJ<)'.151p)' K CK.'lOHY (piiC. 28) · . , a , 
3JJeMeHTbi coopyiKeHHH, Henocpe .'l.crsenuo !IO;'J.Bt'p>KeHHble Y l PY 

t Tbii'8TbC51 113 111\lfl)'JibC CHJJbl nasrHi bl , JI.OJJ)!\Hbi nonoJJm neJJbHO pace '" , 
or y;1.ap a rJJbl6bt cnera n Ha u6oJiee onacnoe MecTo. 

Ill 



lhtny.rtbC Cll.'lbl npHHHMaeTCH B SH.l(e rpeyrO.'lblliiK 
.M0:\1 CH.1bl B H34a,'Je, paSHO~I a C M3KCHMy. 

0 2 '\) 
NMaKc - 3 r;n . v2nd~aK c' 

(V,20) 

M npOAO.Il>KIITeJlbHOCTbJO 

t _ dM8KC 

YJI. - ~• (V,21) 

f.!l.e d'~a.K c - l\13J(<:IIM3JlbHblH ,.'l.II3MeTp fJibi6bi CHera S JJaSJIHe, npHHH-

MaeMblll no ..J.aHHbll\1 Ha6JJJO.J.eHHit 3a .rrasHHa•MJI, cowe.nwHMII s .nan-

Puc. 28. PactJeT•HbJe cxeMbJ aoa;J;eHCTBIHI JJaBHHbl Ha ropM03RUJ.He H OTKJJO· 

HRIOUJ.He COOpyiKeHHR: 

a - cxeMa TOpN031WJ,ero KJl»Ha; 6 - cxeMa nas»Hope3a; B - cxeMa OTKJlOlllltO~eA p,aM6bl; 
a- :m10pa IINnynhca CHJlbl oT yp,apa cHe>t<HoA rnbl6bl 

HOM paHOHe (nOpH.J.Ka 0,5-1,5 Jf); '\'rJI - 06beMHbiH sec CHe)I{HO~ I 

rJJbi6hi; V - CKOpOCTb .l(BI-DKeHHfl fJlbl6bl. 

dKBHS3.1eHTH3fl paclleTHaH CT3THCTH4eCKaH Harpy3K3 113 3JleMeHT 

coopy)KeHIUI N:m.s. np11 Koropoi1 .aecpopMaUHH 3JJeMeHra coorsercrsyer 

ero ;~.e¢opMaU'HM npH y;I.ape rJJbJ6bt, pasHa 

N9KB = KNM8KCo 
(V,22) 

r..1e K - .:tHHaMnlleCKHH K03cpcpHUHeHr, 3aBHCHlllHH or orHoweHtH
1 

npo,:.r0.1)KHTe.lbHOCTH ;teHCTBHfl H~1ny.1bCa CHJlbl iyJJ. K nepiiOAY co6cT· 

seHHbiX KOJie6aHHH paccliHTbtBaeMoro 3JJeMeHra K<>HcrpyKUHH T: 

JJ2 

0,10 0,20 0,30 0,40 o.so 1,00 

1( 0,31 0,40 0,85 1,05 1.19 1.55 

nnH npH6JJJUKeH•HbJX pacqeTOB •nepe}lHHX 3JleMeHTOB COOpy)f{eHHSI. 

BMeCTO HMnyJJbCa CHJibl MO)I{HO 33.l(383Tb .na'BJieHHe no illJJOW.a.l(H 
803

_ 

MO)I{HOfO y.na p a fJib16bt CHera M3KCHM3JibHOfO pa3Mepa, paBHOe 

P 8 'Vrn ~ 
waKe = -· --v 

3 g 
(V,23) 

T opM03HlllHe coopy)l{eHHH paanoJtaraJOr s HeCKOJJbKO pH.nos .no-

!llepeK Ha.npasneHH JO ABH)I{eHHH nasHHbJ. Bbrcora ropMoa51 w.ero coopy-

)KeHHH, H3MepeHH3H ·neplneH.l(HKYJJHpHO K CKJlOHy, .l(OJJ>KHa 6b!Tb He 

MeHbWe BbJCOTbl OCHOIBHOrO nOTOKa JJ3BHITbl 6e3 y4eTa •nbiJleBOrO 06JJa-

Ka. 4ame s cero oHa npHHHMaercH nopsrnKa hK=4+6 M. PaccTOHHHe 

Me)KAY COopy>KeHHHMH MO>KHO 10pHHHM3Tb.p3BHbiM 4 hK, a paCCTOSJHHe 

Me)l{.ny pH.naMH coopy)f{eHHH nopH.nKa 6 hK. 
TopM03HW.HH 3cJ>cJ>eKr o.nHoro pH.na coopy)f{eHuii oueHHBaercfl no 

cJ>opMyne 

(V,24) 

r.ne Vo - C•KOpOCTb J13BHHhl npH ·nO}lXOAe K • pR;~.y coopV)f{eHHH; v 1 -

CKOpOCTh JI3BHHbl 1nOCJJe •npOXO)I{.l(eHHH qepe3 pH;!. TOpM03HlllHX coopy-

)l{eHHH bt - WHpHHa J13BHHHOf0 DOTOKa; hn - BbiCOTa JI3BHHHOrO 

noroKa; F' - •pa6otJaH .nnoma.nh ropM03HW.ero coopy)KeHHH c yt~eroM 

yMeHhWeHHH nosepXHOCTH 33 CtJeT CHe)I{HOfO noKpOBa; n- KOJII14e-

CTBO ropM03RW:HX coopy)l{eHHH s pHJly. 

naBJleHHe J13Bl1Hbl Ha JI3BHHOpe3bl, OT60HHble H H310p3BJIHIOW.He 

CTeHKH onpe..UeJJHeTCfl •TIO cJ>apMyJJ e 

P = Vn'lf! sin2 a, 
g 

(V,25) 

rne P - Harpy3Ka Ha coopy)l{eHne, netkrsyJOll.laR nepneH;J.nKy.1RpHo 

TIOBepXHOCTH CTeHKH; a- yroJJ Me>K.!l.Y HanpaBJJeHlleM JI3BIItl ll no-

sepXHOCTbiO CTeHKII. 
n oMHMO .nasJJeHHfl 1-13 coopy)f{eHHe ,!l.eHC11BYIOT CH.'Ibl 1peHHH, Ha-

npaB.IJeHHble J<acare.rthHO K nosepXITOCTH CTeHOK. 

-c - Pf, (V,26) 

f}le f- K03cJ>cJ>HUHeHT rpeHHH <:Hera 0 noaepXHOCTb COopy>KeHHR 

(/=0,4). 
)1.as.1eHHe p H CH.'lbl rpeHHR 't npiiiH!MaiOTCSI. paBHOMepHO paonpe· 

.ne.1eHHbi~1H no BCeH nnow.a.nH, 1nonaepraeMoA y.napy CTeHKH. 

8 3aK. 437 
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3.rreMeHTbt mepe.nHeH: t~acnr .llaBnHope3a nonoJTHHTeJTbHo paccqu. 

TbtBa i01'CH ua llMin\".TibC cH.rtbi li.IIH Mai\CHM2JTbHOe nasJTeHne OT Yll.apa 
L'lbt6bt Cllera ,no <f>opMyJJa'M (V, 22) H.T!H (V, 23) . 

3 .TieMeHTbl 06Jit!UOBKH pa6ottei1 'TIOBepXHOCTII CTeH pacCttiiTbiBaiOr-

CH Ha TIOBblWeHHble MeCTHble Harp)'3Kli OT y.uapoo f .Tibt6 CHera: 

p = __!_ • Vnuz . sfn2 a. 
MaKe 

3 
g (V,27) 

0 

P uc. 29. Pac'!eTHble cxe~lbi B03.leiiCTBliR JI3BI1Hbl Ha K'pOBJIIO ranepe11 

,Uas.'leHHe Ha KpbtWY r a.lepeH onpe.uertHeTCH ·no ¢opMyne 

2 

p = ..::iL sin2 a + Ynhn, 
g 

(V,28) 

10 J<.pOBJTH raJTepeH; , CKJTOHOM H nosepXHOCTb 
r.ue ex.- yroJI Me*.llY ne eeii 
h,, - TOJ1 llli1H a JJaBHH~OfO "fiOTOKa Ha)l. ra a :a 'C bl~Ka, I<OTOpaH nJiaBHO 

EcJt H Ha.U KposJieM ra(nepeH2§)cT~~e~as neHHe Ha KpOBJIIO MO>t<H') 
conpHraeTCH CO CKJlOHOM p!iC. , 

onpe.ue rtHTb no ¢opMyne 

P =y h c~ + 1). 
Jl II gR 

(V,29) 
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rJlABAVI 

JJE,D.HHI(H 

OOPE,ll.EJlEHHE OOH11TH11, ,li.BH)I(EHHE JlE,ZJ.HHI(OB 
H TEI(TOHHI(A Jlb,ZJ.OB 

Jle,ZUIHKaMH H33biB3lOT MHOrOJJeTHHe aTMocrt-. 
H'HR •CiJ<OOJJeHHH Jlb}1.3 06JI3}1.310ll.I.He 't'epHoro npOHCXO.>I{.U,e-
0 .. 

6 
' C3MOCTOHTeJJbHbiM .ll.BH>Ker-meM 

CHOBHOH OCO eH'HOCTblO Jle}l.HHKOB H•BJJHeTCR .ll.BH>KeHHe Jlb,ll.a l<OTOp ' 

npHBO)l.HT K uepe•Mew.eHHIO sew.ecrsa s rene JJe.ll.HHI<a. B 3TO~ S8IKJII~~ 
1.J3eTCR CYW.OCT.BeHHOe OTJlHliHe HX OT .u.pyrHX BH,ll.OB Jlb)l.OB II •no .3TOii 

*e rnpuHliHHe pas~epbr, cp·opMa H crpoeHHe Jie,ll.HIIKa He RBJI,RlO'rCH nac-

CHBHOH <f>YHKUHeH BHelliHHX YCJIOBHI), a BO MHOfOM 38BHCRT OT IBHYT· 

peHHHX .npouec·cos n1peo6pasosaHHH HaKonJJeHHbiX rsep.U.biX arMoccpep-

HbiX oca.u.Ko .. s, Hx nocJJe.n.yiOmero MeraMopcpH3Ma H ITlpespameHHR 8 
ne.n., .n.aJJbHeHlllero MexaHHllecKoro nepeMelll.eHHR BHYTPH Jie.UHHKa. 

Jle)].HHKH B03HHK810T Ha lllOBepXHOCTH 3eM.JIH, r.n.e I<OJIHtiec·rso 

rsep.ll.biX arMoc<f>epHbiX oca.rr.Kos Ha •nporR>KeHHH pR.rr.a JJer .npeBbilllaer 

KOJIHllecrso pacxo.rr.yeMoro tsemecrsa. B np1ouecce ll.BH>KeHHR !llpoHcxo-

.!I.HT pa3rpy3Ka o6nacrH aKKYMYJIRUHH. B ropHbiX JJe.n.HwKax ll.BH>KeHHe 

Jih,lla HanpasneHo BHH3 no YKJIOHY ,llOJIHHbr, a s Jie.LJ.HHKOBhJX n o Kposax 

(KynoJiax) - no pa.rr.HaJibHbiM Ha·npasJieHHRM ·o r ueHrpa IK 111epH-

cpepHH. 

CoopyJKeHHe •Ha JJe.U.HHKax pa3JIHtiHbiX •nocrpoeK, ·npoKJJall.Ka Jur-

HHH CBR3H, 3JJeKrponepe.rr.aq H T • .J.. npoH3BO.ll.HTCR ·c o6HsareJJhHbiM 

yt~eTOM CKOpOCTH A'BHJKeHHR Jlb.ll.3. 

,lJ.HH8MHifeCK8R CHCTeMa JJe)l.HHKa cpopMHpyeTCR llO.ll. BJIHRHHeM 

.n.syx OCHOBHbiX npoueccos: .rr.e<t>opMaUHH cJioes ·no.n. .11.efrcr.sHeM co6:cr· 

BeHHOfO BeCa H Bbillle.l1eiK3W.HX TO~'Illl. Jlb}1.3 H BHyrpeHHefO CKOJJb>Ke· 

HHR CJJOeB ~1bA 3 H BCeH M3CCbl JJeAHHKa tllO C'KJJOHy. iDOtiTH .ll.BYXCOT· 

• .'leTHee H3KOll.'IeHHe• .ll.3HHbiX 0 ,!l.BHJKeHHH JieA•HHKOB (BinepBble C•KO· 

pOCTb )l.BH>KeHHR 6biJI3 H3MepeHa B 1760 r., lllyMCKHH, 1955), H H3Y· 

'leHHe 4>H3HKO·MeX3HHlJeCKHX CBOHCTB JibA8 lllopHBeJIO K IC03A3HHI0 MHO· 

ro~tHCJieHHbiX rnnores ABHJKeHHR neAHHKOB. B HacroRlll.ee s ~ peMR 
Half6onee WHpOKO paonpocTpaHeHbi TeOpRH BR3KO·lflJI3CTH1.JeC'KOI'O T~· 
qe1fHSI JJe.llHHKOB, paspa6aTbiBaeMbJe c. c. IBRJIOBbi·M, A. n. Kamme ' 

n. A. lliyMCKHM. HcXO.ll.HblM •llOJIOif<eHHeM 3THX TeOpHH HBJIRIO'f'~: 
B3J"JUI)lbl H3 JJe,ll K3K Ha BR3KO·TIJI3CTHlJeCKOe Belll.eCTIBO, T. e. T·eqeH P. 

JJitU B03HHK3eT npH JJJ060M HanpmKeHHH, npeBbllllaiOlll.eM uyneBbl ' 

Jli 

r 

3Halle1J IIH, II tOOJI.tfHII fiCTCH 3aKOH f fl 
.neJl re tfCT MC.U,Jie iiHO a H8trHHaH ~ IICJTe lla. j)H M8JTbiX Hanpf!iKeHJHlX 

(no f . .Il.. f Jielly-'1 Ke/CAt2) CI<O I<OTOpOf O •Kj)liTH4eCKOf0MOMeHTa 

Opu MaJT &I X CI<OpocrHx .ll.BIIiKenuH n ~oc rb Te4eiiiHt pe3Ko B01pacraer . 

JTC.ll. UJJ II30K K Dfi3 K011 >KIIJI.KOCTII a cso ~M peoJTorH41!CKHM csoiicrsa~t 
aJJ bliO TTJT aCTJil!IJOMy TeJiy. B CJTi i~llll a llir: O ~ bWI1 X OKOpOCTHX - K HJI.e-
JH')lllll Ka nepeMCIIHa fJ. npfi,KCIIHH C.ll.'BIIra BJI.OJTb JTOiKa 

1 Je oc r aua sJJJmaH cb no.n.po6Ho 11 
IIC06XO.ll. IIMO OTMeTHTb CJTe.U.yiOUI,He O C~ ~ O r eoperHtreCKIIX nocrpOeHHHX 

JI.BII >Kellllfl . 06UJ,aH CKOj)OCTb .ll.BH>KeH BHble MOMeHTbl MeXaHH3Ma 

r O TelfCIIIIfl 11 f JT bi60BOrO C KO JT b>KeiiHI~H . ~ C.ll. IIHKa CJTaraeTCH 113 IBH3'KO· 

npeJt·eJi ax OJlHOro JT e.runtKa .npHBO•ll51T ~ ~p"e:J o M pa3Hbre YCJTOBHH s 

JI.BH>I<eUHfl HaJJ. Jtpyr HM. ITipH •MaJT biX "' KOp Jla}l.aiiHIO OJI.HOro THna 
-.. ' ocrHx JI.BHmeHHH .n.ecpopMa 

UH11 paBIIOMepHO pacnpe.n.eJJellbl B TOJJUJ,e J! bJI.a • 

aoapatcraer or JIO>Ka K .nosepxHocrH JI~HH·Ka.H ~~~.n. o~ c :;a~o~:~ne~~~~ 
Jle.ll.IIIIKa COCTaBJifleT 50-60% nosepXIIOCTHOH n 6 p 
CTfiX .ll.B ,+, · PH OJlbWHX CKOpO· 
. H>KeHMH }l.e't'OpMaUMM KOHUeHTpHpyJOTCH y JIO>Ka H C>KOpOCTb 

.S TeJie Jie.U,H'HKa nO~TM He MeHReTCH, TOf.U,a •npaJI.OHHbte CKOpOCTH CO· 

craBJifiiOT 6oJiee 90 Vo .nosepxHOCTHOH. Y raKHX ne.n.HHKOB .ll.BH>KeHHe 

ocymec-nBJiflercR 'npeH·Myw.ecrseHHo rJibi6osbiM CKOJib>KeHHeM. Cywe-

crsosaHHe HeOKOJibKHX THlOOB )l.BH>KeHHfJ JJ.a>Ke B O.ll.'HOM Jie.U.HHKe Ja-

BH CHT OT HanpmKeHHH B JieJJ.HHKOBOM TeJie, TeMneparypHOrO COCTOSl· 

HH51, YKJIOHOB TIO.ll.JJe;J.HOfO JIO>Ka, HaCbiW.eHHOCTH Jlb]l.a BO.ll.Oll H 
06,'JOl\IOl!Hb!M MarepHaJIOM 'H T. ]1.. 

Ocpe.n.HeHHbte .n,aHHbte cKopocrH JJ.BH>KeHHst Jie.li.'HHKOB (C. B. Ka· 

JIE'CHHJ<, 1963) B pa3HbiX paHOHaX 3eMHOrO mapa CJieJJ.yJOWHe: 

AJJbObl •• 

AnTafi • • • 

Tl!Hb·lliaHb 

naMHp •• 

fHM3Jl3H • • 

fpeHJJ3HAHll 

JJeAHHKOBblH W.HT • 

BbiBOAHble JJeAHHKH • 

AHrapKTHJJ.a 

JJe.II.HHKOBbli'! lll.llT • • 

Bb!BOJJ.Hble JleJJ.HHKH • 

80-150 M/ZCO 
70-125 ) 

140-180 » 
220-300 ) 
700-1300 » 

. 25-30 ) 

. 1100-990 » 

• 10-130 ) 
. 300-1200 • 

3TH Jl8llllbl e c,BJl,!l.CTE'JibCTBYIOT 0 tJO.'IbWHX paJJJII4HSlX B CKOpOCTSlX 

JI.BIDI<Cllllfl JieJI.IIJIKOB II ]1.310T TOJlbKO o6wee npe.').CTaB.'JCHHe 0 JI.BH>KE'· 

IHJH, T3'K I<aK OKOpOCTb .!J.BH>K~HHR .li.8>Ke 8 npeJJ.eJiaX O.ll.HOfO .'le.!l.RHKa 

nOCTOHIIIICJ Mellste11Cfl B 38BHCHMOCTJ.l OT spe-Mellll fO;').a, K.1U~t8Tll4fCKHX 

yc.'IOBHII 11 ,'l.pyrHx reorpacpulieCKHX yc.'!osuit. .UaJKe s relienue cyroK 

JIE'.J.IIHI< ll.Bli>Ke-ncfl npepbtBHcro, TOJ14KaMIL Hpnlinlla uepasnoMepHOCTit 

JlBHiKeJHUI JieJI.IIHKa 33K.'IIOli3eTCSl B C8MOM MeX311HJMC JlBII>t<eHIUI, ewe 

MaJIOH3y4eHHOM. Cpe.n.u JieJI.HHKOB BbL'I.eJisuor oco6y10 rpynny ny.'lbCH-

PYIOlllH'\ Jre.'I.HHKOB, KOTOpble UMeiOT 60,'lbWHe CKOpOCTH JI.BH>KeHHR 

( OKOJIO 1- 10 KMjeoa). nyJibC11py10UliiC JieJJ.HHKH npH&JieKIIOT 

DIIHMallHe reM, tfTO OHU Ual!HIIaiOT llt'OIKIIJ].a!IHO 6biCTpO npflJlBH· 
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r a rbCH BllHJ 1110 .UOJlHHe, DbJ3 b i Ba H HHor.ua I< a rac1 pocj:lbJ. B , 
. lt''l.HIIl ~ 'lB IDKerCH 1\0pOTIOI.\fll pblBI<aMJI CO CI<Oj)OCTblO OI<O 

9
rf Bpe;.,lSl 

n o s e pxuocrb ero pa3.l·po6.'leHa :111 60 6ecnopH 1 0 411 0 , J1J I
60 

~ ~ ~ . "
1/'lac, 

Tbie OT,'le.'l bliOCTI I, rllO.J.06H bie 6 a 3 a .'lbTOBbl i\l. n.pll :3TOi\ 
6 

Cr0.'164a-

6 0.'lbWOii Il8 BO.J.OK Ha peJ\e, BbiTeJ\a !OW.e ft 11 3 •11lO!l !le "II J 
1 

I llaB .'IIO.lJ.aer c;l 
" • • ...... Il(a. bi CT p o n 

raiOlll.IIIICH .'le.J.HHK llO..'I.nPY)!<IIBa er 6 0 1\0Bbl e ,'lO.'lll llbl , H C0
3 

,...,BII-

Bp eMeH Hbie 03ep a , ~<OTOpbie l\!Oryr HeO)!< ll .J.aHII O npOj) bi BaTbCH ...'la iOTCSl 

H8411Hae TC.fl 6ypHblll p a 3 .HIIB BOJJ. •no Jl.O.Tl llll e nj) lllJ IIII n " ' II TOr.la 
I p 6 . • . . u ' nfOlll.JI JI 6 0,'JbW Q" 

y lll.e haK Ce.'lbCI\Oi\l Y X035HICTBy, T a K 11 npOI\l bl l UJleHHbL\ 
6 

, H 

pacno .'l o m e HH bl:lt s ..'l.O.'lJIHax. '
1 0 

b e hra M, 

no :'11 eX a HJI3:\I Y J}.B JI)I<eHJJH ny.1bCII j)"IOlll.Jie Jle" !ll 

I) 6 
J , , II<H !).eJl HTCH H 

rpJI nma : yMe p e HHo o.1bWIIe Jle,!l.IIJII\ll , x a pa i<r e pn3yeMbie o on a 

Wll i\111 ,n e p e M e W.eHHHMH H BeCbl\fa 6b!oCTrj)blMil llO)l,BJI)I<I<aMJI; 2) Me ' b-

H O 60JlbWile Jle.ll,Hlll\II C y MepeHHblMH • n e p e M e W. e iiJl"MJ~ . y peH-

3) 
n 1 • Yl •Ch.Op OCTHMIJ 

ll OJ}.Bif )!(eJ<; M8.11 ble Jle)l,HlH\H, X a p a KTepJI3 VeMbi e MaJl bl MH 
· 6 J 'nepeMeme-

HH.fiMJI II yMepeHHO bicrpbl MH Ino.nsmK'I\aMII HceM "'TI I l\·f 
u " • v ''1 Jler,li.HHK8:\1 

CBOIICTBe,HHa HeyrCT OI1411BOCTb 4 epe3 Olnpe.ll,e Jlellllbie J!HTepBaJl bl. O c H o ~ -

HblM ' MeXaHH3 M OM __B yBeJlJI4 eHJIH Cl\Op OCTH CK OJl b)!<e HHH Jle,li.HHKa no 

.110)K) C4 JlTaeTCH OOj)3 3 0B3HHe )Kll,!l.KOH ln .TleHI<H. no,!l.BH)I(Ka npOHCXO-

)l.HT, K Or;J.a TO.i'l lll.HHa )KJ.l.J,KD CI n .1eHKH 01<8 3 biBaeTCfl 60J1ee Kj)IITHlJeCKO-

ro p a 3 Mep a w epoxosa rocr 11 nos epxHocrn HO;:I.Jle.nHor o Jlom a, Koropa 51 
npen.fiTCTBye r CK0.1b)l(eH H JO. 

B HJOHe 1968 r. B Ka Ha .J.e c o cro H.'l CH CIL\I•n 0311 YM no nyJi bCHpy10-

llUIM .IJe,!l.H H I<a :-.1. 0 6cy)K.J,eHHfl BCeX npe;:I.CT8B.Ti ellHbi X )l,OI<Ji a .lOB TJOKa -

33 .1111, 4TO B HaCTO.fi W.ee Bper\UI BblfiCHe Hbl CJle,!l.yiOW.He B On p OCbi : 1) cy-

lUeCTByer 6 0.'lbWOe tiHC.lO ny.IJh CHpy !OW.HX .Tle.ll,HHKOB pa3 HOro H HJa ; 

2) n y.1JbCHpy101UHe .'Ie,!l.H11KH p a cnpocr p a HeH bl B o n p e.n.eJl e HHbi X Be Cb M a 

y3KHX o6nacrHx, HX cyruecrsosaHHe, n o -BHAHMOI\I y , n e CBH3a Ho c KJl H· 

M3 T OM ; M HOrHe <C'LJHT3 10T, 'LJ TO •n yJl b Ca U HH o n pe.neJI HeT CH x a p a KrepoM 

nO)l,.Tle,!l. IIOfO .110ma; 3) npH'LJHHa IIO,'l.BHmKH, 0 4 eBH.UHO, CBH 3 aHa C pe3-

KH M H3 M e H eHHeM rpeHHH y JlOma ; 4) 6 0 J11 ~ WHH C TBO 'n YJlbCHpy!OLU'HX 

.Tle.J,H H KOB HMeeT IIlpHMepHO n OCTOHHHbi H rn ep HO.ll. KOJle6aHH H. 

O ,nH aKo M HorHe s o.npocbi Jl.BHmeHHH .n yJlbCHPYID W.HX Jl e,li.HHKOB 

OCTa JOTC.fl H e BbiHCHeHH b!MI1 : 1) CBH3b •nepH O.UH4e•CKH X lll YJl bCaUHH C 113-

MeHe HHe M 6aJJ aH Ca M a CChi ; 2) pO.Tlb )KHJl.KOH rn.Tie HK•I1 y JlO)I(a; 3) rey m e-

CTByeT .Tl H H em pepbiBH biH 'nepexo;:I. o r .n y.Tl b CH py!Ow.e ro Jl e,:J.HHJ<a K 

HOpM3.11bHOM y .Tie.J,H11KY 11 4) TeMne p a ryp HbiH pe)I(H M ll YJlbCH p y !OUHIX 

.Tle,lH11KOB . u 
npn 11H)Ke H epH o - r .1 .fi UJ10J10fH4eCKHX HCC.1e,lOB8HIHIX Jie06 XOJI.HM 

YCT3HOBI1Tb OTHOCI1TCH "111 113\!'I..J aeMb! H .ne.UHHK K rwn y ll YJJbCHj) YIOillliX, 
' J 'T •n p H· 

n OCKOJlbKY HeOiKI1.!1.3HHbJe 6biCT j)bie npO.!l.BI1n<eHJHI .'le,!l.HHJ<a MOr) 

BOJlHTb K KaTac rpo<}>aM . 

n. A. UUy MC KI1H o npe ,le ~l1.11 HaJ1 114He 

MHpOB3HHOf0 .1b,la, KOTOpbie OX BaTbiBaiOT 

w eCTif M e XaHH3 M OB ne¢o p -

BCe OC0 6ellHOCT H JI.BHIKeHHfl 

JJe)lHHKOB. M I<pH· 
1. Me;:I.JJeHHbiH c.nsHr napaJln e JlbHO 6a3HCHbiM nJJocKocrH J<TYPb' 

CTaJIJJa, Bbl3bJBaJOlll.HH BH3KOe Te ti e HHe 6e3 H3MCJICHHH crp y 

.lbJl8. 

U8 

2. H eoOJJbWoe (MeHee I K2/cM2) Ha n pH>KeHHe ( 
Hoe u a npmKeiiHe), o6ycJJOBJIHBaJOw.ee Me;J.JleHHOe CJI.BHra Kacare.1b-

CTa .'1.1B4 eCKo r o Jl bJI.a, con p o BO>KJI.aeMoe 1\ntrpau"OHTe;eHHe n o.riHKPH· 
" • ., HOH p eKp HCT3.'TJI H-

3 3 UHe l1 , yseJTHlJeHHeM p a3?.I epOB KpHCTa JJJJOB H yno 
• PHJI.otte HHeM opHeH-

TII p OBIU I HX fJ13BIIbiX OCel1. 3 TO rn O-BH"Hl\' O" Y OCHO • 
v • "- , ., m , BH0 11 MeXaHH3i\l 

.necpopM8UH 11 B rnOJIH pHbi X H ropHb!X .'leJl.HHKa X. 

3. n PH y rsemi4eHHH Hanp H>KeHI1H - 6 o .'lee Ob!CTpoe TelJeHHe 

JJ b.lla . 0 Ho BJie4 eT Hapyw eHwe n pocrpaHCTBeHHo i1 pew er·KH KpHctaJI -

JT OB, p a cna )l, H8HOOJJee H31npHiKeHHb! X 3epeH H rn ep BH4HYIO peKp _ 
JIII3 3UHJO. HCT3JI 

4. B pe3yJTb Tare eme 10 0Jiee Bbi CO I<HX Harpy30K H rCKOpOCTeH Ae-

¢ opM8UHH •Hapy rnaiOTCH rCBH3H Me>K.UY I<pHCTaJIJiaM I1, MeXaHHJM Ae-

<j)Op MH pO.B8HHH Jlb,!I.3 Jl.eJiaetcH n OXO>KHM Ha TOT, KaKOH x apaKTepeH 

.llJIH CHera H OTq aCTI1 cj:lHpHa. D pOHCXO.UI!T CI<OJlb>KeHHe KpHCT3JIJ103 

OT'!IO'CHTeJTb'HO Apyr ;rpy ra, y ~ r e Hhlll e HH e 'P33Mepos •KpHcraJIJIOB 

o6p a 30BaHHe xaorHtJecKo i1 c r pyxryp bl B 3·0He cnswra . MexaHHJMbi 3 
H 4 X a p aKTepH3Y!OT npH,:!.OHHbie CJI011 6biCTpO JI.BI1)!(YI.UHXCH Jle,J.HIIKOB . 

5. D p11 Kac areJJbHhiX Hanp 5DKeHHHX, npes biWa iOI.UHx 10 Kc/cM2, 

H n p H M 3 Ji bi X HOp;\l 3JT bHbiX (nep neH.'l.HKy.'lHp Hbi X) Harpy3 K3X BO .'lb.lY 

OOp a 3yiOTCH p a3 p b1Bbl H CKOJlbl. iOpoHCXO,'I.IIT p a 3p y weHHe Jlb;ta , 

CK OJT b)!(e HHe B..'l,OJlb nJJOCKOCTCH p a3JJOM3. 

6. C r o JT b )!(e BbiCOime Kacare.TibHbie Han p H>KeHI1H, ec.111 OHH co4e -

TaiOTCH •C oO.'l bW HI\IH HopMa.lbHbiMH Harp)'31<3 ;\I I1 H ;J.ocrarottHO Bb!CO-

J<o/1 TeM ne patypoi1, rnpHBO.lHT K lJ3CTHlJ HO:O.t y 1n J1 aB.1eHHIO ,lb.J.a ITO Jl.lO-

CI<OCTfll\1 CKOJIOB ( c o6pa30B3HHCM ~ p H n OBTOpHOM 33Mep3aHHH r o ~y -

6bi X JTeHT). 3 TOT MeXaHH3M .U e ~ I CT B ye T np11 r .lbi 60BOM .lBII)!(eHH H 

Jle,li.HHKOB. 

Ta•I<HM o6pa 3oM, B 3aBHCHJIWCTH or yseJJH4e !IHH HanpH)!(eHHH 

C,li.BHr a 11 np O.UOJl )!(HTeJTbHOCTH B03,!1.eH•CTBHH Jle,ll. l\IO)!(eT n pOHBJlf!Tb 

<:BOI1 CBOHC'J'Ba Ka i< BH3 I<Oe, r!lJiaCT11lJHOe H xpy nxoe TeJTO. D o3 T O ~ )' B 

Jl e,UIIHI<e mpH e r o .Jl.IBH)!(e HIIH B03HI1K810T nJJaCTH4eC'KHe 11 p a3pbHIHbi e 

.n.e¢ o pM 8UHl1, C03Jl.310W.He COOTBeTCT.BYIOI.UHe CTPY'KTYPHbie <j)opMbl 

JJ b .ll.a. 

TeKTOHHKa JJbJI.OB. C JI o 11 c r oc T b KaK n cpsoHatJaJibHa H <f>op Ma 

3 aJJerallllfl CHe>KHO·Jle.lHHbiX TOJTlll xOpOW O BH'l.H3 B 06.:13CTH aKKYMY-

MIUIIH, OC0 6 e HHO B ee BepxHell 43CH1. 06pa30B3!1He C,lOIICTOCTH CBH-

3 311 0 C OTJIO)!(eHHC:O.I TBCp .J.biX anwc<flepHbi X OC3!l,I<OB 11 nepepb!BOB B 

C e.l ii ~ l e iiT 3 UIII I II HB.'Ifl eTCH OTpa>KeHHe\1 nep•BII"lHbl '\ Ae<f>Op \1 3 UHH .1b.l3 . 

C .'loucrocrb c o3.:taercH n p u 113:\teHeHJIH crpp;rypbt cHera B npouecce 

n epei<pncra.'lmuauHil. Oco o e HHO 6 o.lbwan ,'l.ll<f>cpepeHtUl aUIIH B03Hlt-

x aer ~ J e)!< .J.)' .'leTHIL\.11! II 3 1l~ ! HID 1 11 C.'IOH;\l ll IU-33 pa3.1HlJHfi B )'C.lOBllfiX 

JI.HareHe3a CHeii<HMI T0.1 l.Ull. JleTHlle C.'IOI!, K3K illp 8 BII.10, Cll.1bHO 33-

rpH3 He Hbl II CO.[I.ep)!{3T 60.'lbW Oe KOJIII4CCTBO BOJl.bl H .1e,J.HHbiX BK.110'1e-

HIIll. B OTKpblTbiX tpeUJ.HH3X MO>KHO BIHl,CTb, 4TO C.'IOHCTOCTb, Ki K .npa-

BHJIO, KOCaf!, T. e. Jl.JHl Hee xapai<Tep HO KOCOe H8·n.18 CTOB8HHe CJIOeB. 

JIHOrJI.a OHII CMHTbl B CK.'I a)l,Kli. C.'TOHCTOCTb XOpO WO Bblpa >KeHa He 

TOJlbKO B CHe>KHO-ctJHpHOBofl TOJIUJ.C, HO li B JJeAHHbiX pa3p e38X Ha He· 
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60.'lbWOH fJ1)'6HHe. n oCTeneHHO Cv y semrqeHHe M r.lly6HHbl, r ,Qe HHTeH-

CHBHOCTb C.li.BHfOBblX .ne cpOpMa~HH yseJ1HllHBae1'CH, CJlOHCTOCTb 
Hc-

t~e3aer. 

C K Jl a .li. ll aT bl e C T p Y K T Y p bl, C03,Qa HHbie U.Jla·CTHt.JecKHMH 

. 'lecpOpMa~HHMH, OC06eHHO XQpOWO pa3BHTbi B TeJie Jle.QHHKOB, 1B BH,_Qo 

CHHKJlHHaJibHOfO 3aJieraHn~ CJIOeB. 3ra cpopMa 3 a JieraHHSl oB03HHKae; 

0 0,!1. BJIHHHHeM C>K2THSl BCeH TOJIW.H, OCe.LI.aHHSl H ynJIOTHeHJUI, a TaK}I(e 

H3·3a BJIHHHH.Sl 'BOfH)'TOH ·cpopMbl no.nJie.LI.HOfO pe.nbecpa. HocJie.D:HHH 

npHt~HHa 'Bbl3biBaeT B03HIIKHOBeH11e aHTHK.JlHHaJJbHbiX cpOpM Ha,Q Bb!-

crynaMH KopeHHoro JJO>Ka. Ha 6 0JJblllHHcrse JJell.HHI<OB npeo6JJanaer 

THoTIHliHOe JIO,QK006pa3HOe H3 fH6aHHe CJJOeB ·C He60JJblllHM )'fJIOM .IlO-

rpy>KeHHSl. 

n {)MHMO oTHX CKJI2,'lllaTbiX crpyr<ryp no.Q BJIIHIHHeM CJIO>KHb!X ne-

cpopMa~HH 60KOBb!X C)KaTHH B03 HHKaiOT Ap)'rHe UJI HKaTHIBHbie Hapy-

WeHH.Sl, a HMeHHO 6paxacr<JJa..lKii!. EpaxHCKJJaAKH npe.ncraBJJHIOT 

C060H CHCTeMy onOJlOfHX BbiTHH)'TbiX CKJJaAOK C OCSIMH B.li:OJ!b JJell.HHO-

fO 7TOTOK8. IIJapHHpbi 'CKJJaAOK ·BOJ1H006pa3HO ITIOrpy>KaiOTCH, 1T10.3TOM)' 

ollOBepXHOCTb JleAHHKa onpe.QCTaBJJeHa K)'nOJJOBH.!I.HbiMH TIOAHHTHHMH C 

He60J1bWHMH 3a•naAHHaMH, B KOTOpbiX CKanmiBaeTCH ·CHer. Ha JJell.HH-

Ke EoJJblllOH A3ay y.naJJocb BhiAeJJHTb •nHrb npo.rr.oJlbHbrx cKJJanoi< 

.li.J1HHOH •1250 M H lllHpHH·OH 50 M. 

Ha ITIDBepxHOCTH JJeAHHKOB xopolllo BHll.Hbi CKJJ a.rr;qarhre o6pa3osa-

HHH, KOTOpbie Mbl Bblll.eJJHJIH ·KaK 'CKJI 8,!I,KH CKaJJb!B2HHH. B peJJbe<fle 

nOBepXHOCTH Jie.LI.HHKOB OHH He Bbipa>KeHbl, HO illpeKpaCHO BH·ll.Hbl Ha 

89pOcpOTOCHHMKaX B BHAe pe3KHX H3fH·6 0B CJIOeB •pa3H006pa3H0f0 pH-

C)'HK8. TaKOH THn CKJiaAtr2Tb!X o 6pa30B2HHH XOpOlllO H3)'tleH Ha 

JJe,!I,HHKe MaJIHCnHHa (CesepHaH AMepHKa), rJI.e H3rH6 cJJoes B CKJJ a.Q-

KH npOH·CXO.QHJI B rrpo~eC'Ce 'B513·KO-tOJI8•CTHlleCKOf0 TelleHHH Jlb.LI.a C 

Kp)'TOfO CKJIOHa B )'iCJJOBHHX OJlH•OBpeMeHHOfO 60KOBO·rO C>K2THH H 

C.LI.BHfa. J13-3a HeO,!I,HOpO.LI.HOH •nJJ2•CTHlleCKOH }lecpOpMaUriH MOlll,HOCTH 

C.JlOeB B 33MKOBOH l.J8CTH CKJia.U,KH y seJJH4HJJif.Cb, a B Kp b!JlbHX CKJi a-

,ll.'OK yMe'HbWHJIHCb. 

C.laH~e · saTOCThiO Mhr HB3 hrsaeM oco6bre crp yKr y pbt, lnpen-

cTaBJIHIOW.He .co6oH: qepe.u,yiOmHeCH nOJIOCbi JJh.U,a (6eJioro, o6orameH-

Horo 'B03.ll.)'lllHbiMH BKJJIOlleHHHMH, H npo3pa4Horo •roJJy•6oro). Ha 8Jib-

6pyce CJiaH~esarocTb oco6eHHO xopowo Bbtpa>KeHa Ha rex Jie,.U.HHKax, 

r.ne OTCYTCTB)'IOT Tpelll,HHbl. IIJHpHHa 6eJiblX H f OJI)'6biX nOJIOC KOJie6-

JJeTCSI OT 1-5 eM .no 1-'1,5 .M. YroJJ ~ na ') J ,e HHH cJioes 3 aBHCHT or Me-

crono.1o)KeHHH B JieAHHKe H KOJie6JJeTCH OT 1 AO 180°; HaH60Jiee BeJJHKa 

KpytH3H8 )' KpaeB H 6.TIH3 KOH~a JJe.LI.HHKa, B cpe.nHeH 4aCTH CJJOH 3a· 

JieraiOT nonoro. OpocrHpaHHe cJiaH~es ar ocrH MO>KeT 6hiTb npoAOJJb· 

HblM H 'fiOI1epe11HblM K HarnpaBJJeHHIO ABH>KeHHH Jie}lHHKa. 

Ha a3po<f>orocHHMKax JJeAHHbiX .noJieH: ·noJJOCbT c.rr aHuesarocrH 

aecKOJlbKO HanoMHHalOT )'3KHe MopeHHhre rpHAbi. B AeH:crsHreJibHOCTH 

3TO IIOJlOCbi 6eJIOf0 H fOJI)'60rO Jlli.LI.a, HMeiOlll,He •TI04TH npOIAOJibHOe 

npocTHpaHHe H seprHKaJibHoe lnor.py>KeHHe. H epasHoMepHoe raHHHe 

CJioeB Jlb,ll.8 npHBO.li.HT K o6pa30B8HHIO Ha nosepXHOCTH JieA HlfKOB 

)LIIHHHbiX JlO>K6HH HJIH .ll)'f006pa3HO H30fHYTbiX TIOJJOC. 

f 

Jlyqwe scero cJJaH u.esarocrb JJbll.a Bhrpa>KeHa Ha KoHu.ax JJeLI.HK4 

KOB, B Hel<OTOpbi X 6opTOBhl X )'48CTK8X H Ha JJe)l.HHhiX ,n pocrpaH CTBaX 

c ·He6oJJbWHMH Y.KJJOHaMH. BoaHHKHoBeHHe 'HHTeHCHBHOH cJJaHu.esaro-

crH )' 60pTOBbiX y lfaCTI<OB JJef KO 06bHCHHeTCH 6 0JJblllHMH C.!I.JBHfOBbiMI:f 

HanpH)I<eHHHMH, •B03HHKaiOW.HMH H3·3a pa3JJH4HH C·KOpOCTeH ll.BH)f{eH HK 

u eHTp8JJbHbiX 'H KpaeBbiX )'42CTKOB. 

0 r H B bl npe}lCTa•BJJHIOT C060i1 4epe)l.OBaH He CJIOeB 4HCT0f0 H 3a -

rp513HeHHOf0 JJhJl.a. IO poHcxomneHHe or111s .rr.o cHx •n op HeHcHo. MHonre 

HCCJJe.D.OBaTeJJH .C4HT210T, 4TO OfHBbl .npHCYlllH JJe)l.HHKaM, HMe!OLUHM 

Jienonanbr, HO pOJJb JJenona·n a paocMarpHsaercs:r •no-pa3HOMy. B oJib-

lllHHCTBO '11-CCJJe}lOHaTeJJeH :CtlHTaer, llTO OfHBbl B03HHK810T y OCHOBa-

HHH JJenona]la B pe3y.'l bTaTe HHTeHCHBHOfO C>KaTHH. Ha6JIIOD.a!OTCR 

cJieJl.)'IOW.He reHeTH4eCKHe nepexonbr: JJenona.l - orHBHbie sanbr -

orHBbi. H o raK 6b~osa er He scer}la. OrHBbi orcyrcrsy!OT Ha JJe.!l.HHKax, 

r Ae a) JJe)l.on an cocroHr H3 1H&KOJihKHX qacrei1 HJJH JieLI.onanhr paC!no-

JJO>KeHbl Oll.HH ITIOll. ll.P)'fHM, 4TO HapywaeT ·n p aBHJi bHOCTb Ha,!I.BHfOB y 
OCHOBaHHH; 6) Jienonan HMeer OlleHb He60JJhUIOH pa3Mep ; 'B) HH)f{e 

Jie}lona.n a JieD.HHK neJJaer Kpyro.ii .nosopor; r) 6oKOBbre •npHTOKH .nepe-

K!pbiBa!Or HJJH Hapywa!OT OfHBbl. 

p a 3 p hi •B H bl e H a p y Ill e H H H MO>KHO KJJaCC!HpHU.HPOB8Th no 

BHelliHHM o4epraHHs:rM H no ,reHeTH4eC·KOM Y •n pH3HaKy. BHewHe oHH 

npencrasJieHbi pacKoJJaMH, Tpelll,HHaMH, JJenonanaMw H pa3.rnt4Hb!MH. 

pa3pb!BHh!MH CMeW.eHHHMH ( C.!I.'BHfH, c6pOChl, HaJl.BHfH H T. ll..). 

p a C ·K 0 Jl bl- .3TO 324aT04Hbie ¢opMbl rpeW.HH. llJHpHHa HX MeHb-

rne I M , rJiy6HHa or HeCKOJibKHX caHTHMerpos no 2- 3 .M, 1!l..'lHHa no-

crHraer 5-10 .M. I1Ho rna OHH 3anonHeHbl sonoi1, npn 3a Mep3aHHK 

KOTOpOi1 B03HHKaiOT n.pOCJIOHKH •KOH>KeJJHUHOHHOfO Jlbll.a. 

T pew. H H hi •B lliHpHHY npeBbillla!Or 1 .M, 1rJJy611Ha HX 6oJJee 3 M . 

Ha 6brcrpo ll.BH>K)'W.Hxcs:r JJell.HHKax HJJ H Ha nenHHKax c MaJibiMH MOLU-

HOCTH:\1H H Kp)'Tbl'M KOpeHHh!M •peJibe¢>oM TIOMHMO OTll.eJJbHbiX TpeLUIIH 

o6pa3')'I01'CH 30Hbi 60JJblliOH rpelll,HHOBarocrH. Bnaro.ll.apsr B3aH·Mo-

n ·e11·c11B'HIO CHJI p3'CTH>I<eHHSI H 1C>K2THH 'B •lJ.IBH)I(YllleMCSI JieJl.HHKe 

C03,.'J.ae'J1CH CJJO>KH2SI CHCTeMa Ha.Tl'pH>KeHHH H Ae¢opMaUHH, OTpa>KaiO-

W.aHCSl B nosepXHOCTHbiX qeprax JieAHH<Ka B 'BHJl.e rpemHH p83JIH4-

HO>f0 THJna. 

.Oo MeXaHH3M)' o6pa30BaHHSI pa3ph!BOB Bbi.!I.eJIHIOT Jl.B8 nma Tp~­

W.HH - OTpbi Ba H CKaJJhiBaHiifl. 0 T p hl B onpe,leJI SieTCH HOpM8JibHbiMll 

paCTHfHBaiOW.HMH Ha•nps:r>KeHHHMH H Bblpa>KaeTCSl •B 06pa30B8HHH Tpe-

lll.HH, nepneHD.HK)'JJHpHbiX I< rJJaBHOH ocu pacnnKeHHH. T pew. n H bl 

C I< a Jl bl BaH H Sl o6p83)'10TCH npH K8C8Te.'lbHbiX Hanps:r>KeHHHX H Ha-

npaBJJeHbl nO>Jl. ocrpbiM yrnoM (He 6oJiee 45°) K ocn pacrfl>KeHHH. KaK 

npaBHJJO, rpeW.HHhr orphma B03HHKaiOT Ha yqacri<ax tnepem6a .Tio>Ka 

JJe,.'J.HHKa .npH >CHJibHblX paCTH>KeHHHX. Oo OTHOllleHHIO K fJI8BHOMY H8· 

npaBJJeHHIO .!l.BU>KeHHH Bblll.eJJHIOTCH nonepe4Hble, npO,lOJlbHble H pa-

Jl.HaJJbHble r.pelll,HHhi orpblsa. 'nonepe4Hble rpelllHHbl o6pa3y!OTCR Hall 

BbiCTynaMH KOpeHJIOfO JIO>Ka. t0pOll.OJlbHble TpeUlHHbl 803HHK810t 

o6bJ4HO a ueurpaJJbHoft qacr11 JJell.HIIKa no!!. neflcrsneM nonepet~Hbl:<. 

paCTHiKeHHH npu pacreKaHHH Jlb.!I.8. Ha KOHUSX .. 'le.i1,HUKOBbiX Sl3biKOB, 
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f'"tt' :-. tOillliOCnt .'lb,'la Hese.'HIKH, a YI<JJOHbt nosepxnocrn OOJlbWJt 
p a3yJOrCH pa~uta.'lbl!bte rpemJJHbl. e, o6-

T peW.IIII bl CI\U,'lbtBaHHH B03Htll\ator B 6oprOBbL\ "l.Jacrt<ax 
• J • Jle~HH-

KOB npa nosopore !I.OJ1HHbi .HJlll npu neperpy3Ke Jlb"a J\tOp 
1 ""' e Hlbl\1 

:\tarepua.'!0\1, KOr.!l.a n.'lacnfi1HOCTb .T)bJ.a yl\teHbwaercSI C 11.na rp 
6 , , · eHllH 

o proBbiX }l.J3CTI<OB CHII:>Kaer Ct<Opocrb .IJ.Bll }l\eHII Sl, 'I TO np1180n
11

T I< 

pa3pbiBaM Me>K.uy ueHrpaJJbHbil\nt 11 6oKOBbll\IJ t q acTHl\111 JJeAHIIKon 

fpe lll.HHbl 3!1.('Cb HanpaB,'leHbl IIOJ. HeKOTOpbli\1 y r ,T)Ol\1 K r .'laBIIOMy Ha-

npas.neHIIIO ,.'lBII}I(eHIIH, OHII HMeJOT 31!5IIOW.Ile 113BII.'lllCTbie hpaH H He-

pOBHyJO, 6yr:pncry10 ·nosepxHocrb creHOK CHcreMbl rpelll.IIH cKa.TJbJBa-

HHH 06paMJ1HIOT TaKme TeJJ a JJe.!l.HliiKOBOfO IIOTOKa, B03lUIKaSI HJ-Ja 

HepaBHOMepHOCTH .!l.Bll}l(eHliH COCe~HHX ITIOTOKOB. n o.n.ooHble CHCTeMbT 

Tpelll.llH 1103B0.11HIOT ysepeHHO npOBO.!l.llTb rpaHilUbl M('}l<.lly OT.UeJlbHb!MH 

n OTOKa~IH ,1J b.,Ua B e.n.HHOM JJe)l.HHKOBOM TeJJe. 

HpH H3MeHeHHH yr.na HaKJJOHa, tBbt3bTBatomero yse.nH4eHHe Ha-

np5DKeHJHI Cll.BHra BbLWe ,npe,Qe.na ytnpyrocnt, 'CKOpOCTb .IlJBH}I<eHHH 6y-

ll.eT re:-.t 6 0.'lbWe, 4eJ\I 60JJbllle YKJIOH JJe.!l.HHKa. n pn H3MeHeHHH YKJlOHa 

B re.ne JJe.!l.HHI<a 6Y.!l.YT MeH5JTbC5l H Ha,n pHmeHIISI C)l.BIIra, npH4eM 3TH 

HanpH>KeHHH M•Oryr CTaH OBHTbCH MeHbWe lllpe,le.'l a ynpyrOCTH. S T3KHX 

C.1y4a5JX ,!l,BH/KeHHe ,'lb,!l.a )l.OJJ>KHO 6bi .TJO 6bJ npeK•pamaTbCH, eCJIH 6bt 

He J.aB.1eHne .'lb.la c BbiWeJJe>Kamero CKJJoHa. T aKHJ\1 o6pa3or.1, Ha .neJI.-

HIIKax B03Hl!KaJOT aKTilBHbie 30H bl p a cTHmeHJJH, r,.'l.e 'npeD.eJl HanpHme-

HltH 6 o.11 bWe npeD.e.TJa ynpyrocrH, n Hao6opor, naccHBHbte 30Hbi, r ;:I.e 

npe,.le.'l HanpH>KeHJJH, COOTBeTCTBYIOlll.HH yK.'lOHy, MeHbWe npeJJ,eJJ a 

ynpyrocnL 

B aKTHBHOH 30He .'Je.UHHKa B03HHKaer JIHHHH CKOJJ a-c.usrtr a (npH-

MO{t c6poc c ~ no .r torHJ\.1 3aJieraH HeM nosepxHOCTH CKO.,la) . B naccHsHoi1 

30He •nOHBJlHIOTCH Ha)l.BHfH. n o 3epKa.ny CKOJJb}l(eHH H OTKpbl•B 310TC 51 

TpelllHHbi, B CJJy4ae naCCHBHOfO )l.BH>KeHHH HMeiOW.He H3KJJOH B!nepe.J. 

ll nepe.J.H/010 CTeHKY HH/Ke 3 3,llHeH, a ~ npH a KTHBHOM JlBH/KeHHH - Ha-

KJ'lOH Ha3a.l u 3 a.UHJOJO .creHKY H.Hme nepe.n.HeH:. T ai<rte p a 3pbtBHbie Ha-

pyrneHHH M•OfYT B03HHKaTb He TOJibKO npH •TIPOXO/K,UeHHH 4 epe3 ·npe-

nHTCTBHe, HO H npH J.BH>KeHHH no pOBHOMY JIO}I(y. 

J1 e D. 0 1TI a 11. bl npeACTaBJJHIOT C060H OIIJlOWHYIO CHCTeMy TpeW.Hi-1 

paCTSI>KeHH5l, c6pOCOB H O,lHOBpeMeH'HOJ'O o6pywnsaHHH 60J1bill'HX 

f.:lbi6 paCKOJJOBlllefOCH Jlb,lla, T. e. 3TO KOMnJleKCbl CMellleHHblX H He-

<:MeUJ,eHHbJX pa 3pb1BOB. 0 JIOUJ,al)l.b, OXBa4eHHa51 •pa3pblBHbi:\HI Ha pywe-

HJIHMH, 3,.'l.eCb B O MHOfO pa3 60JJbille 1ll .,'l0lll.3.Il.H MOHOJJHTHOH MaCCbl 

Jlb.!la. 4ame scero .'le.n.onaJ.bi B03HHKaJOT Ha neper116ax s pe.nbepe 

TIOJ.CTHJ13JOUJ,ero .10/Ka, KOf..la yroJI HaK o~ 'lOHa nosepXHOCTII 6oJJee QQ · 

BbiHB.ileHHe 11 n oc.1e.n.yJOwee KaprorpacpHposaHHe reKTOHH4ec:~~ 
cf>opM ;J.3K>T B03MO/KHOCTb •npaBHJlbHO OUeHHTb n osepXHOCTb JJeJI.H 

npn B03BeJJ.eHnn Ha HeM .1106biX coopymeHHH. iTipH ycraHosKe coopy-

A<eHHH B 30He C/K3THSI JJeJ.HHKa He06XO)l.HMO paCC4HTaTb BeJJHl.fHHY 

CJKaTHSl YcraHOBKa onop HJ1H or.n.eJJbHbiX croJJ6os (re.necpoHHbiX, l3JJeK-
. e/KHOCTb 

TpHqeCKHX) 1B 30He C/K3THH, KaK •npaBHJJO, yseJJH4HBaeT Ha.!l. aK en-

HX 3KCn,1yaT3UHH, flOCKOJibKY OHH OK23biBaiOT·CH ecreCTBeHHO 3 p 
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JJeii HblMII. Yf, Ha060pOT, B 30H3X paCTH 1 t<eHHs:J BOJBe.U.eHHe .TII06bJX CO· 
opy)t<eHHft t.Ipe3BbJ4ai1Ho onacHo. 

TYHHEJIH B JIEJ].HHI(AX 

n epBble TYIIHe,lH B JJeJ.HHKaX npOXOJ.I1.1HCb npeHMyw.ecrBeHHO !J.,'l5J 

BblrtOJlllelltHt H?,YYHO-Hcc.ne.nosar e.'lbCKHX pa6or. HaH60.'IbWee 411c"10 
rat<JIX ry;tlleJJeH 6bwo npoi1AeHo s a.'l bnHiic t<Hx .neLI.HHKax. B 1961 r. 

6bt.n ,npoHneH 3J<cnepHMeHraJJ bllbtH ryHHeJJb Jl.mlfloi1 136 M 8 Jieli.HHKe 

11a r ope lOHncppay B WseH.uapHH. B 3TOM TYH HeJJe 6btJ1H opraHH3o-

Ballbt ,cnCTeMaTHYeCJ<He Ha6JJIOAeHHs:J 3a reM,neparypoH. 11 Jlecp o·pMau1m-

M11 JJeJlHHoro Ma ccHsa B OI<pecrHocrs:J x ryHfleJJs:J, n·po.noJJiKalOll..lHecs:J .lO 

JiaCTOHIJ.lero ·speMeHH. B n ocJJeny!OtJ.lHe rOAbl 6oJJbUIHe 3KC·nepHMeH-

TaJtbllbte pa60Tbl .no o npoxo~ · Ke TYHHeJleH H HCI<YCCTBeHHbi X nO.'lOCTeH 

6b i JJ~ ·npose.neHbi B rpeHJJaHJlCJ<OM JJeJlHHOM t<yno.ne . .U.nH :nor o 6btJJ 

npOH.D,ell TYHH eJlb WHpHHOH 5,4 M H !l.JIHHOH 330 M C p23JlH 4Hbi MH no-

Mell..leiiHHMH 1no 6oKaM. B OJlHOYI H3 3THX .no;\tew.euui1, pa3Mepbr Koro-

poro .UOCTHif3JJH J0,8X67 J~ t B n.na'He H BbiCOTbl 4,5 At, 6bTJJa opraHH30-

BaHa .n a 6oparopHH AJIH H3yYeHHH npoueccos «3aln.nbiBaiiHH» nOAJJe..'l.-

HbiX Bblpa60TOK, KOTOpble npOHCXO!l.HT 113·32 .J.ecpop~ 1 2UJIH CTeH, 

n oTo.nxa H noJJa •noMemeHHH 11 Bbi 3biBalOT nocreneHHoe y~teHbWeHHe 

Ky6arypbi noMem eHHH (Por .nHc6eprep. I 966) . 
n o MHMO 3KCnepHMeHT2JibHWX BWpa60TOK B fp eH ~2H,'l.HH 6wn0 

TIJJOH.UeHO MHOfO 1TI O,.'l,Jie.lHblX Bblpa60TOI\ Jl.nH BOeHHO-B03.lYWHOl1 6a3bl 

CWA. Cpe.nH HHX rpaHcnoprHbie TYHHe.'IH _'1.1H asroMo6HJJ bHOro rpaHc-

n opTa, cK.n a .ucKHe 'noMemeHHH H .ua/Ke oram.n HsaeMbte noMemeHHSI. 

H a6JJ IO}l.eHHSI 3 a 3I<cnepHMeHTaJlbH biMll ryHHeJJHMH 11 nOJ.Jle.lHhiMH 

IIOMelll.ei!HHM H IDOK332J1H, 4TO B HHX •npOHC:'\OJlHT Henpepb!BHbie .J,e¢ op-

M 3ll.HH. tTi p n Kpyr.noM 'nonepeYHOM ceYeHHH .npoHCXOJl.IIT nocreneHHoe 

y MeHhWeHHe .UHaMeTpa r y HHeJJH, HHor.na c HapyweHHeM Ha4a.'lbHoro 

l<pyronoro 0 4epTaHHH. \B ryHHe.nHx •npHMoyrOJlbHOro ceYeHnH Ha6.TJ lO-

Aa.nocb o·nycxaHHe illOTOJl t<a, no,uHHTIIe 1TIOJJa H «snasml,BaHHe» 6oKo-

BbJX cre11 . 

B .neJlHHbi X ryHHeJJHX, npo i1neHHbiX Ha y YacrKax JtenHuKa, r~e 

HMeiOTCH paCTHrHB310ll..lHe HanpH/KeHH5l, l.f3CTO TIOHB.'lSI IOTCH Tpelll.liHbl 

s creHax H cso.nax TYHHeJJeH. W npHHa Tatmx r pemnH MO>Ker co spe-

1\teueM yseJJHYHBaTbCH. B ryHHeJJH'\, npoi't.'leHHbi\ Ha 3Ha 1mre.1bHbiX 

r.ny611 11ax, ua6JJIOAaercH orc.TJa usaHHe .'lb'1a Ha nosepxuocrn Bblpa6or-

I<JI. BbtCOKHe MecrHbte HanpHmeHHSI c.n.sura so ."lbJ.Y npnBO.J.SIT K pa3-

pyweHHIO Jlb'l3 B 1TI.'lOCKOCTSIX, napa.TJ .'le.'lbllbl\ CTeHKaM Bbtpa60TKH. 

A nocKOJlbt<y ,n o:JOCTb Bbtpa6oTKII He oKa3btBaer conporus.'leHHfl .J.e· 

cp0pM3Lll111 CTeliOK, TO npmiCXOAIIT BbmY411B3lllle .lb~a B CTOpOH)" ny· 

cror o n pocr paHcrsa ( p uc. 30). Ta Koe orcJJallsaune .'lb.la B BbiCOKO· 

reMnepaTypHbiX .ne.uHuKax Ha6.rtiO.na.TTocb np11 1npoxo.n1\e ryHHeJJeA Ha 

r.nyoiHie 6o.nee I 00 )t. B HH3KoreMneparypiiOM .'leJlHnKe 10Hr4Jpay-

Yi o i1 orcJJausa HHe Jib,'l.a ua6JJIO.J.aJJocb y}l<e ua r .rty6nHe 25M (Xe4JeJJH, 

1966) . 



Ha6.ruo.n.en n H noKa 3 a JI H, liTo cKopocrb y MeHbtueHwa 
" AHaMerp 

Kpyr.1oro TYHHeJIH HJIH «3a nJibi BaHHH» TYHHeJie ii npHMoy r oJibHo r o H a 

6 0.1ee CJIO>KHOf O mmep eliHOf O CelieHHH 3 8BHCHT fJ18BHbi M o 6 p JIH: 

6 a3oM o r 
r.1y HHbl 38JIO>KeHHH TYHHeJIH, ¢ o p Mbi H pa3Me p o s era nonepettHor 

ce4eH HH, TeMnep aryp bT, •TifiOTHocrH H crpy i<rypbi Jib,na. Con oc ras JieH H ~ 
p e3y.Tibraros Ha6 mo.n.eHnH c reop erntteOKHMII pac lieTal\m n 0380JIHJio 

YTDliHliTb o6u.lHe 3aKoHo Mep Hocrw ne¢ opMI1 p osa HIIH Ji bJia. 

H cxonH H ~ cym ecrsy10mer o onbna 'npoxo .n.I<n n onJieJI.Hbi X TYH He-

Jie ii H llOJI OCTeH rB .Tie.rJ.HHK8 X, MO>KHO Ctt iiT8Tb, liTO HMe!OTCH p eaJi bHbie 

fiS ,--
n"'y 

a 

---/ 

8 

Puc. 30. 0TcJiausaHHe Jib).{a B cTeHKax TYHHeJIH B Jie.llHH"Ke : 

a - JJHHHH JJ.e4>0pMaU.HH; 6 - '13 W eo6pa3Hbll! BbiCTyn; IJ- ropH30HT3JJbHOe Ce 'leHHe qepe3 

qa weo6p33Hblli BbiCT yn ( f = 5-10 CM) 

B0 3 ~10>KHO C TH )l.JISI 6 o Jiee WMpOKOfO npHMeHeHHSI illO)l.Jie)l.HbiX [lOMeUJ.e· 

HHH. O co6eHHO 6 o JibWHe nep·cneKT HBbi s 3TOM orHo w eHHH or·Kpbma -

IOTCH npH )l.8Jl bHeHWe M OCBOeHHH AHT8 p KTHKH. E CTb OCHOBaHHH TIOJia· 

raTb, liTO MHOfHe CKJI8 )l.'CKHe H TeXHHlfeCKHe illOMell.I,eH HSJ, Tp aHonop THbie 

nyrH H iKHJibie noMemeHHH 6 y)l.yr pacn oJi a raTb CH s no.n.JieAHbiX Bbip a· 

6orKax. MeroAhi tnpo x o.n,KH TaKHX Bbi•pa 6 oToK He n pe.n.cra sJIHIOT lllp HH· 

UHllH8.1bHbiX 3 8TPY..lHeHHH. 
0 noJlJie,llHble Bblpa60TKH Mory r pa3pa6aTb!B8 Tb CH 38Kpb!Tb!M on • 

co6oll IJIO aHaJiorHH c npose,leHHeM r opH blX Bbipa6oroK. E cJIH >Ke 

Bbi p ~60TKH ·pacnoJiaraiOTCH Ha He60JibWOH rJi y 6HHe OT n o s epX H OC T ~~ 
Jie,!lHHKa (llO 10-15 .M), TO eCTb S03 MO>KHOCTb cy m ecr s e HH ~fO ~ ~g 06 
WeHHSI •npOXD,llfecKHX pa60T nyreM •nepeXOJ18 Ha OTK,pb!TblH C 

npoxo JI.KH B 3TOM cJiylfae .II.DmKHa ycTpaHB8TbCH OTKpbiTast rpa H we~ , 
npuqeM p~60Tbi no ee .npoxo.n.Ke M o ryr 6b1Tb JiePKO M e XaHH 3 HP 0 ' ::H:r ~ 
3ateM Ha •nepeJI.BHiKHOH onaJiy6Ke y crpaHaaeTCH cao.n.t~ar o e IIl e Pa c lf~Ta 
THe H3 <~JupHa, BhiHyroro tnpH npox oJI.Ke TpaHweu. Mero.u.w P 
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,necpo pM aniBHOH YCTOH4HBOCTH r a KHX .nepeKpbiTHH ocaew,eHbi a rna-
a e Ill. 

Bonpoc o B03MO>KHOCTH ycl'po ffcrsa BHYTPH neJI.HHKa oranm!Bae-

Mbl X ·noMew.eHHH raK>Ke npHHU.H•TIHaJibHO pew eH. H aH6onee npocrast 

c x ~ Ma or a n m ma e M o r , ~ 'llOJI.JJeJI.Horo noMeW.eHHH .npenycMarpHsaer ycr-

p oHCTBO B TI OJI.JieJI.HOH Bblp a601'Ke 38'MKHyroro :TIOMeW,eHHH 1-13 JierKHX 

-ren.noorpa>K,na!OW,HX ·KOHCTPYKU.HH C B03JI.YillHbiMH TIOJIOCTHMH Me>KJI.Y 

o rpa>K,neHHHMH H JlbJI.OM , •TIO KOTOpb!M 6yJI.eT tTIOJI.81B8TbCH OXJ1 8>Kll.eH-

Hbl ii B03JI.yxa Jl.JlH «CHHTHH» TetnJlOBOro •TI Ol\OKa H3HYTPH noMeW,eHHH. 

B BbJCoKoropHbiX JieJI.HHKax crpoHrenbcrso oneuHaJibHbi X nonJieJI.-

BbJX coopy>KeHHH MaJIOUiepcneKTHBHO, raK ·KaK raM B03HHKaer p Hll. 

3a1'pyJI.HeHHH, 0 6 yCJJOBJieHHbiX HHTeHCHBHblM JI.BH>KeHHeM JJeJI.HHKOB, 

TPYJI.HOCTb!O .no cr y n a K JieJI.HHKaM, n a H npocro HeT .nnH sroro oco6oft 

H8JI.06H·OCTH. no3TOMy B T8•KHX JieJI.HHK8X TIOJI.JieJI.Hble 'fYHHeJIH 6y JI.y T 

•npeJI.H83H8li8TbCH n peHMy W.eCTBeHHO Jl.JlH 9 KC.nepHMeHT8JlbHbi X UeJieH H 

JJ.Jifl H3ytieHHfl CTpOeHHH H 38KOHOMepHOCTeH JI.BH>KeHHH JJeJI.HHKOB . 

.UaJibHeiiwee crpoHreJibCTBo H '3-KCnJiy arau,HH ·non JJe,D.HbiX ryHHe-

JieH H tTIOMeiUeHHH r pe6y !OT npOBeJI.eHHSI pSI·na .!JIOTIOJIHHTeJlbHbiX HCCJJe-

JI.OB8HHH H sKcnepHMeHros. K tiHCJJ Y 6JJH>Kal1wHx 3aJI.a4 a eroM Ha-

n p aiBJieHHH MO>KHO OTHeCTH pa3•pa60TKY OTIOC06a 111 pOXOll.KH .Bblpa60TOK 

BO JlbJI.Y, B TOM lJHCJie MeiOJI.OB p e3aHH51 Jlb.ll.8, C03JI.8HH51 BO Jlb.ll.Y HC-

J<YCCTBeHHbiX TpeUJ.HH, HCKYOCTBeHHOrO T8 51HHH JlbJI.a H n pOT8HBaHIHI 

y3KHX n oJiocr eJi .UJIH orn en eHHH 6JIOKOB H r. 111. 

HCKYCCTBEHHOE YCHJIEHH E TMIHHji Jl b ,D.A H CHEfA 

B ee y s eJHittHBaiOllUHtc st n orpe6Hotrb t enhtKato x03Hiicrsa JatYill· 
JJ HBbiX paHOHOB B BOJI.e CT8BHT ·nep eJI. f JISIU,HOJIOfaMH 3aJI.alfy HCKyc-

CTBeHHOfO YCHJJeHHSI T8HHHH JieJI.HH'KOB. 3TO CBH38HO C TeM, lJTO M8KCH· 

MYM paCXOJI.OIB ropHbiX peK JieJI.HHKOBOfO TIHTaHHH B 60JibllJHHCTBe 

CJiytiaeB He COB1TI 8JI.8eT •C nepHOJI.8MH HaH60 JJbWeH 'IIOT•pe6HOCTH B BOD.e. 

HcJ<y ccTBeH'Ho e 3anbiJieHHe JJb,na H ·cHera HcnoJib3YeTCH ;l.JJst pe-

meHHH HeKoropbi X HH>KeHe.pHbiX 3aJI.ati. B ~acrHocT . H, oHo npHMeHHercst 

.UJJH OCJi a,6JieHHH tnpOlJHOCTH MOpCKO·fO Jlb)l.8, IZJ.JlSI yseJIHlJeHHH D.JJHTeJlb-

HOCTH 3·KOn JJyara.u,HH CesepHoro MopcKoro nyrH. IB03MO>KHO npHMeHe-

HHe 3roro Mero.na JIJIH yc·KopeHHH seceHHer.o cHerorastHHst, AJJst C03D.a-

HHfl lllJIOTHOH KOpKH Ha ,noBepXHOCTH oCHera B 3HMHee BpeMst, liT06bl 

n p e,no x p aHHTb CHer OT p a3JIYB8HHSI. B HeKOTOpbiX paHOHIX rnpe,nnOJia· 

r a er cH Hc noJih30BaTb HcKy ccrseHHOe 3anbiJieHHe AJist JIHKBHJI.allltH .'la-

BIIHHOH onac HocrH. H c KyccrseHHOe ycnJieHHe rastHHH MO>KeT ycKopHTb 

CXO.U JI 8BHH H MO>KeT npHBeCTH K cyw,eC'I'BeHHOMY yseJIHlJeHHIO T8HHIUI 

H CTOKa. n oMHMO 3TOrO ..'J,a1HHbiM MeTOAOM MO>KHO BOCTIOJ1b3088TbCR 

,n.'IH y,nJIOTHeHHH HJIH c r oHa cHera Ha cHeronporoHHbiX nepesa.ux, 

r epp·HropHflX ropHbiX P}'lllHH'KOB, yqacrKax .l{opor H npoApOMax. 

A6JIHUHH ropHbiX .'Je,!l.HHKOB rnpOHCXO,.'lHT 8 OCHOBHOM 38 cqeT TIR· 

HHfl CHera n J1b,.'l8 H o npe.u.em leTCH r JiaBHbiM o6p830M npHTOKOM COJI• 

He4110H pa,.uHau,lm H ee nepepacnpe..ueneHHeM B sepxHeM cnoe JJellHHKa. 
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n p 11TOK r en.'la 1!3 B03.'lyxa B YCJTOBIIHX BbiCOKOrOp!!biX JTe H 
31134llre.1eH ( ra6JT. I 0) . H 3 n ocr y n a 10w.ero Ha n o se p • Jl HI<os He-

80 0, ' XIIOCTb TieJl 
Te n.1 a tO 33T p3411 BaercH Ha T3HHife 0 03TOMV Jl'l" \ lBe ' HII Ka 

6 . " ' J • " J
1 JITltreHHH Ta 

HlfH HeO XOJl ll l\10 H311Tii TI)'TH )'CH.TieH HH nOr'IOW.alOW.e t"l t!!. !'!-
' ' Cn OCOuHOCTI 

.'Jbll.a , r . e. ) Me H b ~II Tb ero or p a >KaTeJTbHYIO cnoco6 11ocrb ( a JTb6e 
0 

1 

H a 11 6o.1ee npocr o 11 c n oco6 y MeHbweHJut a .Tiboeno 3a i<JI IotraercH 8 Jl 3 ~ ~ 
nbr.1eHHu n oaep x HoCTH c Hera n Jlb.!l.a n opow Koo 6 p a 3HblMII l\ta r epHaJta-

l\111 r e :-.1 Hor o u sera , HMe10w.n:-.m M a.r1y10 o rpa>~<a r e . TJbii)'IO cn oco6Hocrb. 

T a 6 JI H u a 10 

CoorHOWeHMe OCHOBHbiX COC T 3 B JI R IO~MX Tennoeoro 6anaHca 3 3 cyTKH 

(no A. n. B onOWHHOH, 1966) 

A 6 COJIIOT- P a~uaq u - Typ6yJJeHT· 
3aTp8Tb< TenJJ a 
Ha ucnape1me 

PllAOHbl Jle,!{HUKH H3!1 Bb!CO· 0 HHbll1 ()a- Hblil JJOTOK llJlu BbtAeJJe H!le 
T8, .M. Jl8HC B. % TenJJa P, % ero npu KOH· 

AeJJC3L\HII, % 

Cesepo-3ana.ll f oJiy6oii 2040 58 35 7 
CWA 
Anbnbl XopHKcec 1162 58 29 13 

<I>epHancpepHep 2973 81 15 4 
3nb6pyc <I>HpHOBOe nOJie 3750 65 35 -

I<apaqayJI 3250 88 12 -
n a!\111 po-AJiai1 11M aT 3300 62 38 -
n aMHp <I>e,ll'!eHKO 4000 72 22 -

<I>e,ll'leHKO 4000 72 24 -
HHb-ill3Hb A6aH 3077 74 23 3 

f epaCHMOBa 3065 57 37 6 

U eHTpaJibHblii 
22 TyJOK-Cy 3475 78 -

apaKopyM Ll.>KOMOJiyHrMa {4000 89 11 -
4300 95 5 -

T 

K 

B np11pone ua6JIJO;:I.aiO'OCH HBJTeHHH 3 a•n OJTHeHHH nosepxHOCTH Jte!l-

HHKOB, npHBO.J.HUJ.He K HHTe HCHBHOMY T3HtHI110. l.J:aw.e BCer o 3TO npOHC· 

XO.!lHT a paii o Hax aKTHBHOM s yJIKa HHtrecKoii .ueRreJThHOCTH. HanpHMep, 

a 11cJTaHJlHH H34HHaH c XVII s. HeO.J.HOKp arHo Ha 6JT IO.Ll3 JIOCb, 4TO 

noC.le H3 Bep)KeHHM B y.TJ K3HOB JIOBepX HOCTH JTe.LlHHKOB TI0Kpb!B3 JOTCii 

ay.lK3HH4eCKHM nenJTOM, tH3lJHHaeTCH CHJi bH Oe T 3 Hl!He, B b l 3 b!B 310lll ~~ 
H3BO,J.HeHHH H, BCJle.LlCTBHe 3T0f0, 6 0 JTL>WI1e p a 3pyw eHI151 B npe;~,ropHb 

o6)KHTblX paiioHa x c r paHbi. M 

Ha KaM4aTKe syJTK3HH4eCKHe co n KH raK>Ke 3a noJTHHJOTCH ·nen no . 

so apeMH H3 sepJKeHHM a yJT KaHo B, liTO np11BO.Lli1T K ycHJteHI1IO r a:H: 

cue)KHOro n o Kposa. 3nr HBJieHI151 6bi JTH o nHc aH hl B mnep arype e 

cepe.LJ.HHe npow.no ro croJTeTHH (,UHr Map, 1901). o.ll-

11cKyccrseH<HOe 3a•nbiJTeHHe c uera WHpoKo . n paKTHI <yerc~ 8H::Pna-
HOM X03HHCTBe Ew.e c .uaaHHX sp e Me H B BbiCOKo r o pHbi X p aH o on}{ 

MHpa, AJihn ~ureJTH .u.riH cKopewwero cxo.ua c 11era n oCbl n aJTH n • 
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30.~0 i'l IIJI II 3eMJleH, TeM Ca MbiM YCKOp!lJI H npouecc Ta5IHHH H yBeJIHt!H-

Bal i H nponon>Kl lTe.rtbHOCTb ae rerauHOHHor o nep wona. B o MHorwx p aiio -

uax CoaercKoro C o 103a (ApKTHKa, 3anon5tpbe, Cw6Hpb, KaM t~ aTK a 
II J.lp . ) npOBOLlliJIHCb 3KCnepHMeHTa<1bHble HCCJie,'].OBaHHfl no 3anbJJie-

lll! IO c uera, H so scex cny4aHx nony4eHbl nonmKHTe.rt bHble pe3ynbTaTbl. 

CHeroraH'HHe l!lpOXO.!lHJIO a rpw pa3a 6biC1'pee w Ha4HHaJJOCb Ha 
2- 3 HeJI.eJJH p aHbWe 06bi4Hb1X cpOKOB. 

B 1nepsb1e B Co,aercKOM Co103e onbiTbt no HcKyccraeHHOMY ;af!H HIO 

JleLlH HKOB 6b!JIH 111po Be.!leHbl r . A . ABCIOKOM Ha JleLlHHI<ax T HHb-lllaHH 

a 1950 r . O c HOBHOH 3 a !l at~ei1 3THX onbJTHblX pa6or 6hi.10 BbtHBJieHwe 

13 o 6 w.wx lfeprax 9<}><}>eKra y cwJieHHH raHHHH npw HCKyccraeHHOM 3anbt-

JIN II111 tDOBepXHOCTH JleJlHHKOB 11 Bbl fl CHeHHe npHHUHnHaJibHOH B03MO>K-

l!OCTH •npaKTH4ecKoro wcnoJib30BaHHH y c ~o weHHH r aHIIHH LlJIH yaeJIH4e-

H~ IH ·CTO'I<a T3JiblX JleJ.lHHKOBblX BOLl,. 

B pe3YJJbTare erux onbiTOB 6br.no ycraHOIBJJeHo, 4TO Ha H60Jtee 

DOLlX•OLl!'! UlHM Marep HaJI OM LlJHl 3a n b!JieH Hfl JleLI,IIH KOB OKa3a JJ aCb Ka-

MeHHOyrOJibHaH Ob!Ji b, nOCKOJlbKy OHa JIY4We COXpaHHeTC!l Ha JleJlHH-

KOBOH noaepxHOCTH 11 ee norJto w.aiOW.aH cnoco6 HOCTb •Ha 20- 25% 
Bhtw e necca . Pacxon y r OJlliHOH ·n bl !tH cc-cra aJIHeT o Kono 5 z/ M 2

. TaHHHe 

Ha 3aiDbiJieHH blX y 4 aCTKaX no cpaBHeHHIO C 411CTbi MH B cpenHeM }'BeJIH-

trHBa.10Cb Jl.'IH cae>Kero <}>HpH a H cHera a 3- 6,5 pa3a, ;:t,.1H crapor o 

(jJHpH a - B 1,4- 2,9 p a 3a , LlJIH Jle;:t,HHKOBOr O .'lb;:t,a - B 1,35 p a3a. 

H a ocHoaaH HH 3KcnepHMeHTaJibHbi X n.aHHbiX HCKyccrae.HHoro ycw-

n e HHH TaHHH!l r. A . AsciOK npOH3BeJI nOAC4eTbl B03MO>KHbi X pe3yJlbTa-

TQIB ycwJieHHH r a HHH H H croKa c .rte,J.HHKa n pH 3anbiJieHHH er o noaepx-

HOCTH KaMeHHoyr oJlbHOH nbiJibiO. 

K aK BHLlHO H3 n a HH bLX ; a6JI. 11 , o.6b eM TaJJbiX BO,J. 3a sech nepHoll. 

ero ecrecrseHHoro r aHHHH y,:~.a a waaercH. r. A . A aciOK til pennona raer, 

1.(1'0 ecJIH npo aecn1 3aln biJieHHe a a.npene, ro o6oeM raJthiX BO.!I. a 2-
3 pa3a n peBbi'CHT TaHHHe npH ecTeC11BeHHOM XO.!l,e TaHHHH. 

B 1958 r . a r op ax THHb- illaHH 6 w111 tnpoaeneHbt uccJte!lOBa HHH n o 

HCI<y ccraeHHOMY ycHnetHIIO TaHHIHI JJell.HHKOB. P e3yJt bT3Tbi o nbiTOB 

pac nbl JieHHH yron bHO r o nop om Ka 11 n ecca Ha nnow.an Ke a 8 KM
2 

noKa -

3a.TJ·H, 4TO !<a>K1JlblH KBall.p3THblH KHJIOMeTp «3a4ep HeHHOrO» JJeJlHHI<a 

n aeT ,JlOTIO.TI HHTeJi bHO 10 000 .M3 BOJ.lbl B C)'TI<II H T3f!Hlle CHera H .Tib.!l.a 

MO>K HO y.ci<op HTb Ha n se He,rJ.e.TtH. 
E. H . U btJ<HH 11 1f . A. llhlKHHa ( 1968) BblnOJIHII.Tlll cep1110 Jta6opa-

ropHbiX :3I<cnep wMeHr oa ·n o HcKyccr seHHO MY ycn.rteHHIO TaHHHH Jlb,'l.a 

Mer onoM 3a 4epHeHH H 11 ,no.TJY4HJI H HHrepeCHbte BbiBOAbi. Cyrh n pouecca 

HCKYCCTBeHHOrO yoweHHH TaHHHH 33l<lll043eTCfl , no. HX MHeHIIIO, He 

TO.'Ibi<O B 11 enoc p e ~ rJ:CTBeH H O M n Or JIOUle HI!II COJI!Je4HOH 3 HeprHH, HO II B 

ynpaa.TteHIIII n pou ecca Mn raHHHH n yr eM 113!\leHeHHH cr pyi<r)'pbl K 

caoi1crs KOpbl TaHHHH . n p 11 3TOM onpe;:t,e.TtHIOlUee 3HatreHne I!Meer Me-

xaHH lfeCK!i i t cocr a s 3a4epHHIOW.ero s ew.ecrsa. 
Marep HaJI, ucnOJib3yeMbii'i Jl.JIH ucKyccraeHHo ro TaHHIIH, .a o .1>t<e~ 

) .!I.OB.'leTBOpS!Tb CJieJly iOlll.HM r pe6osa HHHM: l ) I!MeTb M3.'10e 3Jib6eno, 

2) JIMeTb BbiCOKYIO CTOHKOCTb aew.ecraa, 3 3KJII0~8101UY . IOCH .B Hepa~ 
CTBOpHMOCTU II OTCYTCTBIIII n JJaBy4eCTH; 3) I!MeTb XOpOW) 10 CM8llHB8e 
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MOCTb; 4) pa3Mepb! 3epeH JJ.OJDKHbl 6b!Tb TaKOBbl " 6 
6 , -.TO bl OHH 0 ecne-4HBaJlH Mal<CHMaJlbHOe 11 ,AJJHTeJJbHOe Tas!HHe O p 6 

E H r A · OBe.'tSI OJihWYJO ce-
pmo onhlTOB, . . H . . UblKHHbT peKOMeHJly 

6 6 • 1 lOT HOflOJib30BaTb cne-
UIIaJlbllO 0 pa OTaHHb!H yrO.'Ib C .AHaMeTpOM lfaCTH 0 2 0 
HOj)Me 3a4epHeHHSI 2 ZjM.2 OH o6ecne4HBaer Ta'J<Oe U. ' MM.. pH 

25 1 2 )l(e ycHneHHe raH-
!lllfl, K~K Z M. TOJJ4eHOfO lllJlaKa C ,lHaMeTpOM lfaCTHU. 0,4 MM. HJIH 

63 z/ At Heo6pa6ora•HHoro yrOJJbHoro ·nopowKa c paJMepoM t~acrHu 
0,4 MM.. Heo6xo..nHMo HCnOJJb30BaTb raKoil cocras sew.ecrsa, 'IT06bT 

OHO •flPH 3ary6neHHH B JTe,n HJJH CHer OCTa•BaJTOCb B Henocpe.ncrseHHOH 

6JJH30CTH K noaepxHocrH, rorna 6yner o6ecne4 eHo MaKc»MaJTbHOe 
YCHJleHHe TaSIHHSI. 

fl pOBeJJ.eHH ble 3J<CnepHMeHTaJTbHhle ITIOJJeBble HCCJTe,AOBaHHSI CO-

rpyJJ.HHJ<aMH YiHcnnyra reorpaqnm AH CCCP non pyKoso..n-crBoM 

Jl. )l. )lonryUJHHa JJ.aJTH B03MO>KtHOCTb OU.eHHTb 3<}J<}leKTHBHOCTb :npH-

MeHeHHSI HCKYCCTBeHHoro Y'CHJJeHHSI TaSIHHH neJJ.HHl<OB MeTOJJ.OM 
3

a
4
ep-

Hel!HS1. ~ t~acrHOCTH, .AJTH KOHK,peTHbTX ycnos11i1 CpeJJ.Hei1 A3»H pa.n.Ha-

UHOHHhlH MeTOJl. YCHJleHHSI TaSIHHSI JTeJ(HHKOB MO>KeT :npHMeHSITbCSI B 

KOMflJTeKce C Jl.pyrHMH MeponpHSITHSIMH flO peryJTHpOBatHHIO CTOKa 11 CO-

BepllleHCTBOB8HHIO MeTOJl.OB opoweHHSI. Yi3y'leHHe .3'Toro sonpoca no-

Ka3ano, 4TO Ha .ne,AHHKaX tflpH paJl.HaUHOHHOM TaSIHHH Jlb.Ua HHTeHCHB-

HOCTb 'npouecca orrpene.nHeTCH He HarrpH)I(eHHOCTbJO panHaUHH, a 

reMneparypow ·soJ:tyxa, .noroMy 4TO TeMneparypa onpenenHeT Hat~anb­
HYJO BJJ8)1(HOCTb sepxHHX ropH30HTOB cHera 11 .1h.!la. Bonee roro, :no-

r.nomeH»e pa,nHaUHH npOHCXO.ii.HT B OCHOBHOM He 4aCTHU8MH HCI<)"CCT-

BeHHOfO 38flbiJIHTeJTSI, a TaJJbli\IH BO.:taMH. t0oJTy4eHHble pe3)'JibTaTbl 

f10K838JJH, 'ITO B Ka)I(.!J.O:.I KOHKpeTH0;\1 CJTytJae He06XOJl.HMbl ,lOflOJIHH-

TeJJbHble reO<}JH3H'IeCKHe HCCJTe,lOBaHHSI 06oeKTOB II Ql113~1KO-reorpa<}J!1-
4eCKOH cpe,.!lhl, Jl.OBeJl.eHHbie ,10 HH)I(e>HepHblX paC'IeTOB. 

MeronaMH HCKyccrseHHoro B03Jl.eHCTBHH Ha .ne.!l. c ueJThJO ycKopeH-

Horo Ta.RHHH noJTb3YJOTC.fl a ApKTH'IeCKHX pai1oHax .A.'H1 pa3pyweHuSl 

JTeJl..RHoro noKposa. B cny·4ae pa·crannHBaHH.fl He6oJTbUJoro Ko.rmt~ecTsa 

Jlb,Aa (•nOpHJ].Ka Jl.eCHTKOB HJIH COTeH TOHH) B03M0)1(H0 npHMeHSITb He· 

KOTOpbie COJTH, 'I<OTOpble, B38HMO.!leHCTBYSI CO Jlbll,OM, Bbl3bJBaJOT ero 

raR,HHe ..na)l(e .npH orpHuaTeJThHbiX TeMrreparypa\. Cymecrayer 6o.'lb· 

UJOe KOJIH4eCTBO pa3JTH4HbiX Bell.leCTB, KOTOpbie B3allMOJl.ei'tCTBYIOT Ct. 

JlbJl.OM B lllHpOKOM Jl.Ha•na30He TeMneparyp - OT -0,15 Jl.O -86°, HO 

npH 3TOM sa>KHYJO poJTb 11rpa10r o6oeMbl coJTefi. E. B. BeJThl Wesa npo· 

se.rra oneuHaJihHbte HCCJienosaHI1H .:tJHI onpene.'lellHSI r.ny6HHbt H spe-

MeHII 1flpOT811BaHilSI <'i hJl.a nOll. B03Jl.eHCTBHeM pa3.1114HblX CO.'leH, KOTO· 

pbre noKa3an 11, 'ITO H.:teT Me,n.JJeHHoe pa3oenaHHe JTbJ.a conHMH. O.!I.HaKo 

cyw.eCTByeT pH,n •BeW.eCTB, KOTOpble I!HTeHCHBllO pearllp)'!OT CO .'lb.!I,OM 

11 •pacTan.rtHBaror nocraTO'IHO 6o.'lbwlle o6oe:-.tbl .1b~a. TaK, HanpuMep, 

np11 re'1rreparype -5° I z yr.1eKucnoro Ka.'ll!R \1011\e.r pacrorrurb 50 .~ 

JlbJl.8, BTOpHCTblH HaTpllH - 33 Z, cepllllCTblll HaTpllll - 21 ~. XJ10pH-

CTuti1 Ka.rrbUHit - 10 z. Dpu 6o.'lee H113KIIX re:-.tneparypax ~eKoMeH­

nyercH npuMeHHTb JJ.pyrHe co.'lH. Opu re:-.meparypax ..no -21 npHMe-
HSIIOT XJTOpHCTble CO.'IIf aM~10HHSI, HaTpliH II K8.'IIISI. 3Tll BeLUeCT88 ,ne-

llleBbl, ycroit4HBbl Ha so3.'.1.YXe n ue onacHbi B o6pameHHH. 

9 3aK. 437 1!9 



I I. C. DE>c lfaHcKHit ( 1967) pei~OMeHnyer npuMeHsnb 3ror 

n .'laB.'leHHH .'lbll.a n.nH MecrHoro pa3pywe~uH .ne.n.5111oro nOI<()OBa cnoco() 

B 
• • 11 on 11• 

Cbl aeT Cll) 4311 HCTIO.'lb3083HIIH ll.3HH0f0 MeTO..'la JJ,T!H OCB060 »< 

0 
, • n.eHHS\ 

r o .1b .Ua asaHhaMepbl, m nra H pewen.:n y no'lxon.a 1.: ryp61111aM 

poc r aHuun. 5bi.1 npnMeHeH x .nopncrbt lt t\a.rtbUilfl, ra t< I<al\ Ill! 8 3 pb J~Hn.­
Hii MexaHlllleCI\IIM c.noco6oM YHJil-lTO)I<IITb .nen 6bt.no HeB03MO>I<Ho TOM, 

6 
· eM 

Re MeHee 3TOT c noco nMeer JIOKa.'l bH oe npiiMeHeHne 11 He ~JO»<er 6btTb 

n c nO.'l b308aH Ha 6 o.rtbiJHtX reppnropHRX. 

)l.'lH apKTil4eCKHX pa:ioHOB BeCb~1a 3cpcpeKT118HblM CTIOC060M H8JlH· 

IOTCH 334 epHeHHe .TJb,UOBOli ITIOBepXHOCTll. 3Tll pa60Tbl 6btJ1 11 npoBe,'l,eHb 

l1. C. n ec4aHCKHM, I<OTOpbtll onpe.neJIIIJl, 4TO 3 cpcpe•KT 3TOro Mer on.~ 
3 aBHCllT OT Bbt6opa MarepHaJIOB, CpOKa II HOpMbl OTibiJieHHH, MeTOJI.a 

np011 380.!I.CT8a pa6or H ylfera MeCTHblX oco6eHHocrelt. 

lJ3 MHOfOl.JHCJieHHbiX TeMHOOI<palll e HHb!X MarepHaJIOB pe!<OMeH· 

.n.yercR JlC•nOJ1b30B3Tb IJ1J13K, KaMeHHO)'fOJlbHYIO .TibiJlb, qepHb!H neCOK 

11.rm cMeCb yro.nbHOH nhrJIH c o6bit{HbiM ·nect<O M. P ei<oMeH.n.yeMaR HopMa 

38Tibl.leHliH COCT3BJ1He'f 300- 350 2/.t.t
2 

AJI H y rJIH II WJ18I<a H 400 zjM2 
AJIH cMec n )l{e.r!To r o .necKa H yrmL Cpoi< o nbtJle HHH •Jl.JI H 3ama,ll,HbiX 

paftOHOB ApKTHKH (or ApxaHreJibCKa Jl.O TH I<CH ) - Ha4a.'lo MaH, Jl.JIH 

BOCTOl.JtHblX pariOHOB (or THKCII 1l.O 6yxThl 0pOBH,ll,eHH51) - cepeLI.HHa 

anpe.rHl, a ,a..'lH paAoHos MhiCa 4 e .rtiOCKHHa 11 npOJlliBa 5. BHJibKHUI<O· 

r o - cene;~.nHa MaH. 
B c:'ly4ae cHerona;~.a H.rm noseMI<H npHMeHHIOT .n o sropHoe onbiJie· 

\nte y4aCTK08. B 3 aBHCHMocru or Ha3Ha4eHIHI pa6or, liX o 6beMa li no-

nymHocrn y4acrr<a peKoMeH.lYIOTCR cJie,.'l.yiOLU.He cnoco6bt s anbiJieH!iH: 

1. 3anhi.TleHHe c caHeH, H.lYLU.HX Ha .npnuene sa rp a•I<ropoM. Pa 3-

6poc MarepHaJia npoH3B01l.HTCH spy qH yiO HJII1 MexaH!iqeci<HM cnoco-

6oM. 3cpcpeKT!iBHa5IlllHpHHa lllOJIOCbl COCT8BJIHeT 7- 10 .M. . 

2. 3a,nbiJieHHe C c aMO.JleTOB Tlina OQ-2. f pysonOLI.beMHOCTb CaMO-

JieTa 1·80-200 K2 npH CKOpOCTH n OJleTa 100 K.M/ ttac. )lJIH HOpMaJibHOH 

KOHUeHrpaUHii 3 aTibiJieHHOCTii Jlb,ll,a He06XO..'lliMO 16- 18 TIOBTOpHblX 

•nOJieTOB no O,UHOMY H TOMY )l{e Mecry. lli ii p HH a n oJIOCbl - OKOJIO 

15-17 M. 
3. 3aTihiJieHHe C caMOJieTa Jll1·2, KOTOpblK MOmeT n OAHiiM81b ,UO 

30-35 r MarepHaJia 3a cMeHy. lll iipHHa noJIOCbi 3anbiJieHHH cocra•r 

JIHe\ 15-20 M. )lJIH HOpM3JlbHOf0 sanbiJieH 1151 n OJIOCbl (350-400 z/ M ) 

He06XO,!l.HM O tTip08eCTI1 35-40 nOBTOpHblX •noJieTOB. 
DocJie npose,!l.eHHH sanbiJieHHH .npoxOJl.HT 4eTbtpe craJl.lili raHHHfl . 

o6pa30-
0epsaH CTa,ll,HH 33KJIIOt{3eTCR B HHTeHCHBHOM T35IH!ili CHera H 

saHHH ue6o.TJblliHX cHe)I{HHU s noJioce s anbweH HH. TaHHHe 3an~~~~~ 
HOfO CHera npOXO,!l.HT B 3-4 pa3a 6biCTpee TaHHiiH ecrecrse OT 

cHe)f{Horo nor<posa. Opo,noJI)KHTeJihHOCTb 3Toro nepHoJl.a THH:~~
51 

33. 

5 AO 15 cyr BropaH cra,ll,HH HacTynaer nocJie cm-tHHiiH cHe)l{ • po« 
. 0 JliK!1TeJibHOCTb BTO 

MeTHO yseJIH4HBaeTCH KOJIH4ecTBO BOLI.hl. p01l.O 6ute· 
craAHH 5-10 cyr TpeTbH cra.UHH Hacry.naer npa o6pa3oBaHHHe~ npo· 

ro KaHa Jia. HattH~aercR TaHHHe JibJI.a, B orJI.eJJbHbtX yttacri<~~ JI sbicorbi 

taHBaeT Ha BCIO TOJilUHHy. CJIOH BO,!l.bl 8 KaHaJie LI.OCT!ira JieAstHble 

0,8-1,2 .M. K KOHUY TperbeH craAHll ocraiOrCH orAeJTbHbie 
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n( epeMb141<1>01. TipOli,OJl)KtiTeJlbHOCTb 3TOH CTali,Hii COCT8BJIHeT 5-7 
llllorn.a - 15). 4 er sepTaH CTall.HH . cyr 

04IILIJ.CIIIIH KallaJJa OT nOJI.BOll.HhlX Jiell.~H C ~~n~eT OOCJle OKOH4aTeJibHOrO 

MeHTa Ha411Ha ercH cyn.oxon.crso. epeMbi4eK, "' c :noro Mo-

TaKIIM o6pa3oM, s apKTH4eCKHx a ft H 
Cfl IICI<yccrseHitoe YCiiJieHHe r aHH!i p o ax B03MO}I(HO li npoBOJI.HT· 

0 
H JI.JIR pa3pyweHIHI Jiell.HHoro no-

l<posa. n..Har<O B u,eJioM HCJ<yccr seHHOe ycHJieHHe 
Meron.oM 3anwneH!iH noKa He nony41ino raHHHH Jlhll.a 
npltMellellltH. WHpoKoro npaKTH4ecKoro 
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fJlABA VI I 

r JI~ UHAJI b H bl E CEJI H 

fEOfPA cSI.tliECKOE PACnPOCTPAHEHHE 

H nPOfH03HPOBAHH E CEJJEA 

CymHocrb ceJJeaoro SIBJJeHHSI. Ce.nesbJe noroKH npe.zr.cranmuor co-

6oli Oll.HO H3 npORBJJeHllfi 3K30reHHbiX npoueCCOB Ha TIOBepXHOCTH 3eM-

HOH KOpbi. 0Hif npucymu ropHbiM 11 npe.zr.ropHbiM crpaHaM 3er.moro ma-

pa. Cyrb ceJJesoro HB.neHIHI 3aKmoqaercSI so BHe3anHOM 1 nepeMeme-

HIUi no pyc.naM rOpHbiX ..lO.nlfH 3HatiiiTeJJbHOf0 KOJJH"'eCTBa npo.zr.y KTOB 

pa3pyweHJHI ropHb!X nopo.n: C yqaCTHeM BO.ZI.HOH COCT3BJJSIIOIIleH B BHJI.e 

opraHJ130BaHHblX pyCJJOBbiX DOTOKOB, .li.BIUKY!.UHXCR C 60JihlllHMH CKO-

pOCTSIMH (nopSI.:tKa HeCKO.nhKHX MeTpOB B ceeyH.!ly), H B OTJIO)I{CHHH 

CeJJeBbiX HaHOCOB Ha 6o.nee HH3KIIX OTMeTKaX 33 npe.zr.eJia MH T3K0f0 

:lBJUKeHHSI. TaKHM o6pa30M, ce.nesoe R:BJJeHHe COCTOHT 113 rpex 3Ta-

DOB- CMbiB ( CHOC, 06pyrneHHe, pa3Mh!B H T • .!l .) pbiXJI006JJOMOtiH0fO 

MarepHaJia CO CKJJOHOB B pyc.na H C CaMHX p yceJI rOpHhiX JI.OJIHH, JI.BH· 

:iKeHHe ceJJesoro noroKa no pycny 11 OTJJO)KeHue npo.zr.yKTOB pa3p y w e -

HHSI ropHbi X n opo.n. Ha HIDKHHX y~IaCTKaX 6accefiHOB C OOBhlllle HHeM 6a-

311Ca 3p031fli. CJJe.n.osareJibHO, ceneaoe R:s.neHHe OTHOCHTCSI K .zr.eHyJI.aUH-

OHHbiM npoueccaM, HanpaBJieHHbiM Ha HHBeJJHpOBaHHe 3eMHOH DOBepx-
HOCTH. 

npH'IHHbl H ycno&HSI ciJopMHpoaaHHSI ceneit. OrHeceHHe ceneii K 

3K30feHHbiM JI.eHyJI.aUHOHHbiM npoueccaM, npHCYLUHM BCeM rOpHbiM 

CrpaHaM 3eMHOrO m apa, He 03Ha4aer, tiTO B KaJK,li.OH rOpHOH .li.OJJHHe 

~~ B Ka/K,li.OM ropHOM 6acceiiHe 06H3aTeJJhHO JJ.OJJIKHhl BpeMR: OT BpeMe-

Hif <PopMHpOBaTbCSI H B03HHK3Tb CeJieBhie OOTOKH. ,llJIR: cpOp MHpOBaHHSI 

ce.1JS1 Heo6xo,lHMo coqeraHue cne.n.yJOll.(HX rpex yc.nosHii: 

1 · H a CK.noHax HJIH B pycnax .n.aHHoro ropHoro 6accei1Ha .zr.omKHO 
HaXO.i{HTbCSI 3Ha41fTC.'IbHOC KOJJH"eC 

" TBO npo.zr.yKTOB pa3pyweHHSI ropHbi X 

~~~O~~~:~:b~::~~)IHn~:bJBeTpHBaHHe , .n:e~ne.nbHOCTh nosepXHOCTHblX 

peH .lpeBHHX OCb!neii) HCTOpHKO-reo.norH4eCKHMH ( 06pa30BaHHe MO-

me~ B03,li.eH~TBHH BO,li.H~ lf O~~~:;~~IOCnOC06HblX npH COOTBeTCTBYI0-

6biTb BOBJJe'ICHHbiMH 3 a Cl.JeT 
3 

• ll.(e ~ norepSITh paBHOBeCHe II 
,lBHJKeHHe. TOH BOJI.HOH COCT3BJJR:IOll.(eH B pyCJJOBOe 

I no.l BHe3anHOCTblO 3.leCb lfMeercH 
BaHBII ce.1esoro fiOTOKa B P,aHHOM rOpHOM ~ Blf.l}' Henocpe,!J.CTBeHHal! .n:ara <)>opMHpO-
HOCTb YCJIOBHit !popt.tuposaHnll ce.~ll. acceHHe (AeHb, 'lac), a He o6w.aR roTOB -
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2. H a Y4acrKH, ns.nmomuecfl 04 

BbiX DOTOI<OB, lJ.OJJ>KIIO OOCT OH araMH TBep.zr.oro OHTaH115! ce.ne-

Ka >KJJ.Ol\1 OT,li.CJibi!OM CJJy4ae y.li..n Tb KO.n114CCTBO BO,li.bl, ll.OCTaT04HOC B 

( CMbi Ba) llaX0.1UllUCfOC51 II a CKJI~H Hapy wei!HH YCJJOBHH paBHOBecmt 

MaTepnaJJa u, c.nen.osaTe.nbHo ll.JJR a¢ (s p yc.rtax) pbiXJJ006JJoMoqHoro 

ll.(ero B ce6H 3TH MaCChi MarepHa.na. OpMHpoaamt51 nOTOKa, BKJ!J04aJ0-

3. CI<.nOHbi 6accei'IHa .li.O.n>KIIbi 6 bJTb 
B03MOII<HOCTI1 nona.zr.a 111151 8 •cno ce JJ.ocraro4l'!O KpyrhiMH AJJR 

M aTep IlaJJ a pasHosecue P) a6 ro o6beMa pbtXJJoo6.no~t04Horo 
' Koroporo hi JJO HapyweHo, a YKJJOHbt PY· 

ceJJ - n.ocraro
4

HO Kpyrbi~~,H .li.JJR 6biCTporo JJ.BH>KeHHR 3Toro :\tare-

pnana C y4aCTHeM BO,li.HOH COCTaB.nHJOLUCH B BI1JI.e pyc.nosoro OOTOKa 

Tip"11 OTCyTCTBHH XOTSl 6b! Oll.HOfO H3 nepettHCJICHHbiX yc.nOBH~ 
ce.neBblll TIOTOK CcpOpl\111pOBaTbCH lie MO>KCT. TaK, eCJIII Ha CKJ!OHaX II 

B pycJJax ropHoro 6a cce ~tHa He HMeercH s 3Ha4HreJJbHOM KOJJHtte~rse 
npo.n:yKros pa3pyrneHI!SI ropHbtX n opo.n., ro npu .n1060M o6beMe BOJJ.-

Horo CTOKa 11 YKJIOHaX OKJIOHOB H pycna JIJ060i% Kpynt3Hbl Mbl 6y,.'l.e:.t 

11MCTb ll.eJYO He C ce.nCBbiM OOTOKOM, a C 06bi4Hb!M ropHbi M naBOii.KOM, 

tiiiCTO BO,li.HblM, HC H3CbllUCHHbiM li.nll C.na6o HaCbiW.CHHbiM TBepAbiM 

MaTepHaJIOM. 0o.zr.o6Hble naBOD.KH WHpOKO pacnpOCTpaHeHb! B rOpHbiX 
p a fwuax. 

Tip11 H3JIHl!HH JII06biX 06bCMOB pb1XJI006JlOM04HOrO MarepHaJia, 

HO OTCyTCTBHH CTOKa ,li.OCTaT04HbiX p a3MepoB ,li..n5l BOBJle4CHH51 ero B 

6bJcrpoe JI.BH>KeHHe, .n.aiKe n pH caMbiX KpyTbi X yK.rtoHax Mbi 6yneM 

HMeTb ll.eJYO He C p yc.nOBbiM ce.neBbiM OOTOKOM, a C OCbJnbJO, 06BaJIOM, 

I<ypyMOM, T. e. C .li.P)'riiM 3K30reHHbi M npoueCCOM, a He ceJYeM. 

H aKOHeu , npH HaJIHl!HI1 c O.li.HOi'I CTOpOHht 3HattHTe.nbHbtX o6be-

MOB CTOKa, a C .zr.pyroft- 60JlbllliiX 3anaCOB pblXJI006JIOM04HOrO 1\faTe-

TepHaJia, HO npH OOJIOrliX yK.nOHaX CKJIOHOB Mbl 6y.zr.eM HMC:b D.eJIO 

C Me,li.JteHHbiM ,li.BH>KeH!IeM 3TOrO MaTepHa.na B BIID.e ODOJI3Hell II OIJ~ 

Jibi BHH 6e3 nepexo.n.a s 6btcrpoe pyc.rtosoe ll.Bil>KCHI!e s snue ceJJesoro 

nOTOKa, .n116o c 3p03HOH'HbiMI1 npoueccaMii, Bbl3btBaJOIU!ntn nocreneH-

HOe H MeD.nemwe JI.BII>KeHne rpyHTOBbiX r.racc, 3a cttcr nocreneH~oro 

CMblB3. 0o.zr.06Hbt e Bll,li.bl II cpOpMbl 31<30feHHbiX npOUCCCOB xapaKTep-

Hhl ll.JIH p aBHiiHHbi X II CJYa60XOJIMIICTblX JiaH,li.WacpTOB, f!I.C CCJ!CBb!C 

OOTOKH He cpopMHp)'IOTC5! • .LJJ151 ceJICBblX nOTOJ<OB xapaKTCpHa MaC-

W Ta6HOCTb 11 JI.I1HaMIIttHOCTb npouecca. CKopocrb ux r.o.1e6.1ercR s 

2- 3 O 8-10 Jlt{Ce ,_. 11 60J! CC, paCXO!I.bl Bb!pa1Ka!OTC51 B 
npC.II.CJl3X OT ll. o6bCMbl CCJICBbl X Bbi HO-
JI.CCfiTK3X II COTHHX K)'60'\1CTpOB B CeKYHJI.y, • . 'o 

• ' THHX Tb!C51l! a HHOr,li.a H B \llt.'l.'IIIOH8X K~O -
COB-B ,li.CC51TK3X 11 CO , 6 'C TtOB.n!IB8CT ue60JibWYIO 

MerpOB. CaMa . JJ.I!ll3~lllv4110CTb 51B.leiiH:K on ya~~J.'IO. npoxo>K.l.CHIIC ce-
npO.II.OJIIJ(J !Te.nbHOCTb ,li.CHCTBIHl lceJI;·tt~ e%KO 60.1bWC. 3a CTO.'Ib KO· 

Jtesoro noroKa npoJIO.rt>KaercH - waH ,sp Jl.BH>KNine Ytacca pb1X.1006· 

pOTKHH CpOK o6bll!HO BCSI np~WC.li. pOliTH n~ Tb OT CCM06pa3yJOW.liX 
JIOM04HOro MarepHa.na ycnesaer n 

C l t~i ce rJCBb!X Bl>l HOCOB. 
ol!aros .:to 30H orno>K 

11 
.. " Sl ceJJeii. OcHOBilbl~ll! IICTOttHIIK8Mit 

H cro &~HHKH BO Jl HO ~o nH ~a HH '!SITbCR .n.o>KJ.eBbte II JIUBHCBble o~an­
BOJlHOro nHT3HHSI ceJiell MOf~T HB. are T3HHIIH JIC,li.HIIKOR II Clle>KHI1· 

Kll, BO.lbl, o6pa3)'10Ill.liCCSI B pe3yJibT< J33 



1\0B, a T(l K>l<e CTO I{ 0 6 Cl • " 
Hero) CHCfOTamwn' p J) IOU{Ili!CH B P C3YJlbTate c 

C ' . C30IIIJOr o ( 
c .'1 II .n II B H e n o ro occeu. 

Ha llOOJlbW <.'C p acn OCT n II T a H II H ( «JlliBIICBbi C» 

llCrOpHbl f>l II HII3 Kgro ~~IICHile " lJ npi!Cyll{ll fJl3BHbl M O~e .nn ) lfMCior 

7'<lHHH . 0 HJI X a paKTe~~bl ~~a~ a i! O JJ a M : "HC liMCIOUUJM JlCJJ.. H~ 1~<30~t cpe.n,. 

( 4 epHoMopcKoe n o6epe>l' be l'JJ..JHI P <l iiOHo a 6o.nhw oii ys.na> oaoro nu. 

Ta K 11 JJ...'IH 3 a C) w.nnahr x ~p a il \ aBKaJa, 3 a n a.D.HaH f p yJnn. I{:ernrocrll 

IU.Ile pa3 BHTIIIO tpCUJ.HHoaa toOHoa, r.ne c yxu e n ep!IOJJ..bi c n ocognarbr)' 

0 1CH5110TC51 n ep!IO)l. a r.m KOp CTII II Bbi BCTpliBa llJiiO r ~ pHbl X CTBYIO-

qeHo HeMa.TJo C. 'ly'-l ~e n ¢o p~~~~~~~'< _ IIHT e HcnaH~ r x .n nane!"1. O .n..n.aKo n ~POJI., 
HliH 11 B Bbi COI<OrOp Hbi X p a fiOH a XBdHII5! CCJICII JI IIBHCBOro np oncxm~~IC · 
,li.Opa3 .J.C,fJbHblX \ ' '-la CT}(av J'OTOp· b• B TOl\1 41ICJle II 8 6accei"IIIaX Ha \BllC· 
B - •'- \ IX IIMCIOTC . • 0· 

4 3CTHOCTII, B aary cre 1967 r. ~0 l\ • H JI C )l.~ I II<l! II CHC>t\ HIJ!{JJ 

'-lactu .lOm l! tbl EaKc aB a a Tan,· mornx 6acceHHax BbiCOKo r o p Hof. 

JlC.J.H II KOBO MY p a JioHy n pow .n u 'K~ e T;CTnp~I~1 b ll<a IOUJ.ux I< K.a36 ei<c Koi\t; 

BOll.Horo OIITaHII5!. 'PIIlleci<ne ce.nll JlliBHeso ro 

r .1 H 1..1. 11 a Jl b H hi e C e Jl II, IICT041111KaMI 
pbJ X 51BJ15!CTCH T8HHI1C JlCll.Hiii<OB II I BOJJ..HOfO ll11T8 1HIH KOTO-

Bhi COKOrOpHbi M 6aCCCHHaM Ul\ICIOUJ. llOCTOHHHb!X CHC>I<HII KOB, np !IC)'LUII 

HliKOBOf O fliiT8H I1H . 0 H !I x'a p a J< te pHI~ ;1 3 H8tJI I Te~bH bl e llJIOUJ.8.ll.li Jlell,-

l(a BKa3 a , THHb-lllaHH rr~~m a a .ll.JIH pai!OHOB UeHr p aJJbHOro 

pafJOHOB K.paiiHero c 'eae p a ~ 'O TJI ~ a iOK e .UJIH UHCI<OTOpb!X r o p Hb!X 

~~;~~~~f~~H~~= ~ 1 I~BHt~ ~ ~~B~ ~ e~ 1H II (~a ~ ~~~~b ~T £: :; :c :c :s~;~~C
0
He~fO~ - ~ ~~ 

l\lli ,J.O>K 
6 

tJCTaH!H:I C npeJJ..bl.ll.YlUH-
.!lHMJI, cnoco CTBYIOW.IIMH y a.na)I{HCHIIJO rrO'lBhi) H no3ro ~ ' 

IIMeeT BCCbMa UJJJpOKy iO aMnJJiiTY.li.Y B Te'leHHe ro.n.a , fJlHU.HaJTbH~I ~ 
ce.na Q:>opMHpyJOTC5!, I<aK npaBHJlO, B nepHO.ll.bl HHTCHCHBHOH a6JJHUHH 

T. e . B cepe.n.HHe .1eT a (HIO.'Jb - aarycT) . .3ro o6JJer 4 a e r p a3 p a6ori<y 

MeTO.lOB OpOrH03Hp?B8HIUI fJlHUHaJlbHbiX CeJJeH H ycTaHOBJlCHlie ne-

piiO.ll.OB H a H60JlblliCH CeJJeonaCHOCTif .ll.JJH 6aCCCHHOB, B KOTOpb!X OC-

HOBHhiM IiCTO'lHHKOM B Oll.HOro llliT8 Hif5! CeJJeH 5!BJIHeTCH T8HHHe JJC!l-
HHKOB. 

CeJII! c e30HH o ro (a ec eHH e r o ) C H e ror a HHH H Hep e.n-

KO Ha3h1B310T «CMeW3 HHbiMI1», TaK K3K BO MHOfHX CJJytJaH X CeJJeo6pa-

3YJOUl}ll{ CTOK TaKHX CeJJ e H B03HHKaeT BCJJeJJ..CTBHe CO'lCTa HHH T3 5!HII5! 

CHera Ha fOpHbiX CKJlOH aX C BbJOa.lleHHeM TCllJib!X BeCeHHHX .ll.O>K!leii, 

KOTOphle B CBOlO 04epe.ll.b YCKOpHIOT npo u ecc CHCf OTa 5!HHH. 0o.no 6 Hbl e 

« CMeWaHHbJe» CCJIIi x apaKTepHbl .!l.JIH 6acceHHOB, B KOTOpblX 043rll 

TBep;t.OfO flHTaHHH CCJJeH H aXO.ll.HTCH HJ1)1{e 30Hbl ¢opMHpOB3Hl1H CMe-

UiaHHOfO cHero-JJHBHe soro croKa. TaKHe 6accei1Hbl HMeiOTCH a p a3-

JllfliHhlX pa.HoHax crpaHhl. 

HcTO'tHHKaMH TBep.n.oro nHTaHHSI ceneif Mor y r 6hJTb : I) .ne.ll.HIIKO· 

Bhle BaJiyHHO-raJJC'lHHKOBblC MOpeHbl C pbl XJibiM 3 8ll OJl H . ~ITeJJeM I! Ji l~ 
6e3 Hero; 2) pb1 XJI006JJOMO'lHhiH MaTepHaJJ, 0 6pa3yi011.{11HCH Ha ~~ ~ ­
HblX CKrJOHaX B p e3yJlbTaTe npOUCCCOB BhiBeTpHB8 HHH (BKJJIO'!a H 

nH po~cblmi lf KYPY MHHKH) ; 3) norepHsnme pasHosecHe a c JJ : ~~ 8 ~ ! 
BO~OHaCblWeHHH :3JTJOBH8JibHO-.ll.CJIIOBif8JibHble M8CCifBbl M WJJ eH 
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CI<JJOII aX; 4) M3Tep,n aJJ 0 0 0Jl3IleH, OCbJTiefi 11 06BaJIOB, OOJlbiBHH H 

Cl\lbi BOB, OKa3aBWHIICH 8 p ycJi aX. • 
M exaHHJ M ceJJ e<J>opMHpoaaHHSI. AHaJII13 HarypHbiX ceJie l1 , ccpop -

r.wpo s asw u xcH B p a3JI Il'!Hbi X npHp O!llfbiX ycJIOBHHX, B pa3 Hbi X qJ11311-

J<O- r eorp a c)JIILICCKI1 X p ert!OIIaX, n pll p33JIJI'!Hbl'( HCTO'IHIIKaX BO!liiOfO 

II raep .noro lli1TaHt l fl , 1103BOJIHCT !l11qJcjJepeHUHp OBaTb B03MO >I<Hble MC· 

xa liii3Mbl qJOp MHpOBa HIIH CCJJCH Ha CJie!ly tOlll.I1C r p y n nbi : 

A . C e Jl e a bi e nor o K 11 3 p o 3 11 o H H o r o cp o p M 11 p o sa-

11 n 51 . K HliM orHOCHTCH ceJIH, c):>opMHP YJOW.11ecH Ja c LJ er: I ) CMbiBa 

TBCp)lOrO M aTepHaJJa CO CK.TJOHOB 6a CCCH'Ha; 2) p 33M b1B3 11 CMbiBa CO 

CKJJ OHOB ; 3) p a3Mb! Ba MOp CHHOfO l\laTepHa.na; 4) p yCJlOBOfO, )lOHHOf O 

11 6ep e r osoro p a3MbiBa II nO)lMbJ Ba ; 5) npopbiBa p y cJJOBbiX 3 aropo s 

BCJJCll.CTBHe fiiJJ..pOCT3TII 'ICCKOrO 11 n iJlpO.ll.HHaM H4CCKOrO .ll.8BJleHHH. 

5. C e JJ e s bl e n o T o K II , c):> o p M H p y 10 w. 11 e c 5I 3 a c q e T 

C 0 6 C T Be H H bl X r p a B 11 TaU II 0 II H bl X C II .IT BCJIC.ll.CTBI1e H a p y w e-

HHft yCJJOBHH p aBHOBCCH51 r opllbi X MaCe (nJJaCTOB, M3CCHBOB, OT!lCJib-

HOCTe}t) . J( HIIM OTHOCHTCfl CCJICBbl e TI OTOKI1, cpo p MHpy iOW.HCCH BCJIC.ll.-

CTBite CKJJOHoso ro : I) on.nbiBaHHSl J1JJ H o no JJ3 aHH.H rpy HTOBbiX nJJa-

CTOB 11 6JlOKOB; 2) n e peysJia>KHeHi1H 11 CKJlOHOBOfO JlBII)t<e HH51 OCbl· 

net"t II p OCCbJnCft ; 3) o6py w eHI-I H 6ep er OBblX TO.Illll. H OTJJ..CJlbHOCTCH npH 

!IX noJlp C3 Ke llOTOKOl\1 11 BCJICJlCTBHC Jtpym x np114HH ; 4) .ll.BH)I{CHHH 

p y cJJOBbi X CKO n JJe HI! ~ I TBep.norO Mar epitaJJ a npH uapy UICHMii ycJJOBHH 

p aBIIOBCCI151 (nepey sJJa>KHCH1111). 

CeJJH rpy nnw «A » B OCHOBHOM no CBOHM pa3MepaM nponopUHO-

HaJibHbl BO.ll.HOMY miTa HHIO llOTOKa (B TCX CJly4aHX, KOfJJ..3 B HaJlii-

<JHif HMCIOTCH JJ..OCT3 T04Hble 3 a n aCbl TBCpJlOfO MarepHaJJa )lJlH BOBJTC-

lJCHHH s JJ..BII )I{eHHe noto Ka). C eJin rpynnbl «B» TaKofi nponopuriO-

HaJJbHOCTb!O He xapaKTepH3YIOTC5! 11, B03HHK3H npH onp eJJ..eJJCHHbiX 

KpHTH'leCKHX y cnosHHX y s.na)I{HeHHH (HapyweHHH pasHosec»H). KaK 

npa BHJlO, He MOryT y seJlH'IHBaTbCH B pa3Mepax TBCp.ll.OfO lliiTaHHH C 

yseJJHl!CHI1CM BO!lHOfO. 

Pa,c-cMo l'peH'He B03MO)I{HbiX MexaH113MOB c eJJe¢opMHpO'BaHMH no.:~.­

q epKnsaeT KOMOJlCKCHOCTb CCJlCBOfO HBJICHHH, <f>opMHpOB8HHe KOTO-

poro CBH33'11 0 C :.JeTeOpOJIOrl11ll e'CKHM'H, flili.POJIOfH'4eCKHM 11, I'COJlOfO-

r eOMOpCpOJJOr!l4CCKH M II, fHJJ..pOreOJlOnl'leCKii M II, ll0l!BCHH0-60TaHH'Ie-

<:K11MH H a HTpo no r eHHbiMH cpaKTOpaMH. 

Cneu.H<I>H'lecKHe oco6eHHOCTH cf»opMHposaHHSI rnsru.HaJJbHbiX ce-

JJei:t. f JJHU.H8JibHbiC CCJlH cj>opMHpy iOTCH npeHM)'UlCCTBCHHO B fJlHUH-

aJJbHO· IIIIBaJibHOM noHce, x apaKrepM3yiOmeMCH o6n.nn eM pblxJJoo6.no-

MO'IHOro , fJl3BilbiM o6pa30M MOpCHHOfO MaTepHa.na, JliiWCHHOfO 3a-

KpenJJeHIHl pacrriTeJihHocrbJO n o6JJa)laJOmero MliHnMaJJbHblM cu.enJie-

HJJCM. O'!a ru u a 116oJJee aKTHBHoro ¢opMnposaHn.si rJJHU.HaJJbHbiX ce-

.1eft p acno: Jara!Ol'CH o 6bi'IHO Ha n epn¢ep11IJHbiX ytiacTKax JIC.!lH'HKOB 

H Clle>J<Hiii<OB, B 30He llll)l\IICi"l rpaHHUbl OJlCJJ..eHCHHH H nepeMemaiOTCR 

B ~ I ec T e c 3rOJ"l rp aHuuefi (pHc. 31) 1. B ny 30HY B nepnonbl neTHero 

i n ocJJC!lHIIt' llt'CR TII.1t'TIIR x a pi1KH'p113)10T.:R n OTt'nJJCHIIt'\1 II nOBCt'Mt'CTHb!M OT· 

CT);:n auneM JJeAHIIKOB C. OAIIOBpeMellHbiM y BeJIU4eiiHeM ceJJet\>OpMHpyiOlllHXCR OJIOUla· 
.lell Ja C'leT Tepp11T0p1111, n OKpLITbiX 06H8>KetnlbiMH MOpeH3MH. 
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Puc 31 Qqar11 .+. 
't'0PM11posaHIH! f.1l!U113.1bHbiX CC.~CH 

llll'fCHCIIBIIOfO 1 aHIIHH JieJI.HHKO 

TaJibJX BOJI.. A TaK KaK 3JI.ecb B nocTynaeT HaH60JibWee KOJIH4ecTso 
BcerJI.a cvrrrecTsy 

6 .'IOM04HOfO MaTepHaJia, paJMepb! fJIH H J......., eT 11~ blTOK pb!XJI006-

CTCIICHH npOIIOpU.HOilaJibHbi 06oCM U. aJibHblX CeJieH B 3Ha4HTeJibHOH 

0CHOBIIblM MCXaHH3MOM cpo y BOJI.HOrO IIHTaHHH II.81IHOro CCJIH 

npOHCXO)!(IJ..CHHH HBJIHeTCH HHTeH~I~!Hpo~aHI1H CCJICH fJIHl.(liaJTbHOr~ 
B PHJI.e CJTy4aea HMeeT MecTo so ~: :biH paaMbiB MopeHHbiX rpyHTOB. 

IIIIC. Nl.HHIIM3JibllaH Kpi1T114eCKa51 !eJJ:~b ill.( eH11C MOpeH 11 HX OIIJ!bJBa-

,flllBaiOll.(aH cpOpMHpOBaHHe CeJIH J!H 11Ha >KHJI.KOfO CTOKa, o6yCJJOB-

rpy HTOB, JIII60 3a C4eT Hapywe 6o 3a C4eT pa3Mb!Ba MOpeHHbiX 

IIX OIIJibiBaHH5T, 3aBI1C11T KaK OT HCI~: paBHOBeCI1H MOpCHHblX TOJ!ll.( a 

IIIJH, TaK II OT f!H)KCHCpHO-fCOJIOfH4e~rO MeXaHH3Ma CeJiecpOpMHposa-

JTOBIIH B 04arax TsepJI.oro nHTaHHfl cKHX .H rEeoMopcpoJI Orii4CCKHx yc-

posaHHH CeJICH CBHJa eJieH. CJTI1 MeXal!lt3M QlOpMH-
H C p aJMbi BOM MOpemiOrO MaTepHa 

4CCJ<aH BeJIH411Ha ceJiecpopMHpyiow.ero CTO Jia, KPHTH-
Ka npeJI.cTaBJTHeT co6oi1 TV 

130,'l.HYIO 3Hep•rJ110 TaJIOro IIOTOKa, KOTOpafl .ll.OCT3T04H3 .ll.J!H IIHTeHCH~-
HOfO pa3Mb1Ba 60JibWI1X KOJII14eCTB MOpeHHOro ~laTepHaJia npH J.aHHO\t 

JaJieraHI111 MOpellHbiX TO.'IW., .II.aHHO~I BeW.eCTBeHH0:\1 COCTa Be 06 '10~104-
IIOfO :\13TCp11aJia 11 381IOJIHI1TeJJH, .Q3!1Hb1X 3Ha4eHIIHX K03QlQlHU~te~ITOS. 
TpeHHH 11 Cl.(enJieHHH pa3MbiBaeMbiX rpyHTOB II .J.aHHOM yK!IOHe- CTOKa 

JlJl H "OIIJibiBHHHOfO MeXaHH3Ma CeJieQ>opM11pOB3HHH pacYeTHon se.rJH~ 
4HH011 HBHTCH He ~O.Q H03HepreTH4e CKHH IIOKa3aTe.'lb CTOKa (CKOpOCTb, 

r Jiy6rni a), a 06I.JJ.HH o6oeM BO.Qbi, JI.OCTaT04HbiH JI.JIH Y•BJJa>KHeHHH Ten a 

OIIJI~IBaiOI.JJ.CifO MOpCHHOfO MaCCHBa II.O COCTOHHHH IIOTepH paBHOBeC!IIl 
3TOH TOJTI.JJ.If. 

Dp11HU.HIIHaJibHbiM pa3JIH411eM 3THX .!I.BYX MexaHH3:\IOB B OTH0-

11leHH11 XapaKTepa BOJI.HOfO IIHT3HI1H fJIHl.(l13llbHbJX Ce.'lefJ (KaK 11 .!J..15l 

CCJie(I Jli-IBHCBOfO 11 C~1CWaHHOfO BO,!J.HOfO IIHTaHHH) HB.1HeTCH TO 06-

CTOHTeJibCTBO, 4TO .ll.JIH CC.TJCii, cpOpMHpyiOll.(HXCH ll)'TeM pa3:\lb1Ba, pe-

JllalOW.11M HBJ!HC'J'CH CTOK, ccpopMHpOB3BWHitcH Henocpe,nCTBeHHO B 

11ep110.ll. o6pa3083 HIIH CCJI H, CTOK, HBJIR!Oil.lliHCH BO.!I.H03HepreTit4eCKIIM 

HM'fTYJib'COM .QJIH pa3Mb1Ba np11 JI.3HHbiX HH)!<eHepHO-reOJIOfll4CCI<MX xa-

paKTepHCTI1•K3X MOpellHOf'O MaTepHaJia, 110JI.BepraiOI.JJ.erocH pa3~1b1By. 

Dpe,usap11TeJihHoe ysJia)I{HeHHe MopeHbi J,uecb H·Meer nO!I.'IHHeHHoe 

3Ha4eHHe. KaKHM 6bi OHO HH 6b1JTO, eC.'lH o6oe:\! Ta.'loro croKa, HB-

JIHIOI.JJ.H(tCH Henocpe,UCTBCHHbiii! H:\lll)'JibC0:\1 ,!1..'151 QlOp\111pOB<lHIIH ce.'IH, 

OKa)KCTCH lleJI.OCTaTOlfHbiM no CBOIIM BOJ,H03HCpreTil4CCKII\1 110Ka3a-

Te.'IH:\-! .!J.JIH Maccosoro pa3MbJBa 1\lopeHHOro MaTepna.'!a, o6pa3oBaHIIH 

CCJIH He np0 1130(!JI.CT . .[lJ!H ce.ne f1 )1\C, MeXaHII3M QlOp:\tnpOBaHH51 KO-

TOpbiX o6yCJIOBJICII uapyweHHeM paBHOBeCII51 MOpeH II rpaBIIT3UIIOH-

HblMH 110JI.BH>I<1(3MH MopeHHbi X TOJIIJ..l D BIIII.C 011JlbiBIIH, npe,nsapn-

T CJibiiOe yaJia)KIICHHe TeJia MopeHbr 11 ysJia}I<HeHne ee uenocpe.lCT-

lleHIJO B nepiiO.!I. o6pa30BaHIIH cem1 ll~IC'IOT O..'I.IlllaKOBOe 311a4t'Hile, Ta•~ 

KaK B .'J,311HOM CJIY'Iae npH4HHOil ,UJIH tjlopmlpOB8Hll51 Ce.'lH HBIITCH He 

BO.'I.HaH :lHeprHH 110TOK3, a o6W.IIil HHTerpa.'lbHbiJt 06bC\1 BO]].bl B "0-

peHH0:\1 Maccnse, o6ycnoB.'IHB310I.UHii noTep!O IL\1 pasnos;cuH. B 3,aH-

IIO'>I C.l)'4ae Jl0110.'1HIITellbHblll 06'bC\1 B.'larll, 110CTYIIHBWCII B TC'.10 '10· 
reHbl, SIBIITCH 11\11l)'.'lbCO\I ce.TJCcpOp\lllpOBaHIIH ,'!l!Wb IIOT0\1)', 'ITO C 
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npl"'bl:l.\'WII\1 B1aroHaKOJJ.'leHHe\l 011 C03;tacr ry KPII'IIl4ecJ<v10 no 
" • . · " ; lo-

WKbllllCHIIOCTb rp)'HTa, npn KOTOpOII YCJJOB1151 CfO paBJJOBCCIJH Hapy. 

UJ310TCH. 
TaKJJ:\1 o6pa3o\l, ec.'lll o6w.nii o6bC\I B0.1bl, o6ycJJoB.lllsa10UJ.

11
ii 

~ B.l<UhHC'HIIC \lOp<"Bbl .10 CTeneH\
1
!; nore~ll paB~IOBE'CIIH, paBeiJ \\7

1
, 1J, TO 

OCHOBHbiC CfO COCTaB.lHJOW.He Vnp - OObC~I npC,.'l.B<lpiiTC,'IbHOro \'B-

'J(l)KIICHIISJ p 3CC\JaTp11Bae~IOrO :\13CCIIB3 (BK,'IJOtJaSJ IJ(ltJ3,'1bHYIO B.'la·)J{. 

JlflCTb U''ua••· ) 11 lf'!l- o6be;\t ;tOnO,'l iiJJTe.rl bHOro ysJJa>tm emJH, neoGxo-

111\IOro ;t.151 norepu pasHosecnH. 

Uf KP - U'' np + \f',. . 

Tip11 no:-.t o6M~\t U''n. HB.lHJOI.UIIrJc51 B ,.'la HH O~ t cJJyYae JJJJW~rnyJJb­
<'0:\1 .l-151 cj)Op;\HiposaHnH ce.'I51, :\lo:».:er 6biTb s natnJre:rbtJ O 

10

:.\;J-Ibllill:'.r 

n o csoeii a6co.rrJOrHoll se.'lwnme no cpaaHeJJm o c o6beMoM \17 
" np., 

KOTOpblll B CBOIO 0 4epe,.'lb C.lJaraeTC51 113 llOCJle.lOBaTCJibllblX 06bei\IOB 

R'',, \1?2, \\73···· npe.lcraBJI51JOWnx co6of1 n oc.'le..'l.oaarc.ilbllbJe KOJIYP-H'cr-

Ba r a.'IOJI BO.lbi, nocry·nllsurefi B reJio MopeHbJ B ..'l.ll ll , npe;turecrsyJO-

Ullle ee on.'lbJBaHJJJO (o6pyw eHHJO). 

TaK, ec.1u ~lbl Bbipa3H:'II secb Y.lE'.'lbHblll o6be:'lr B.'larH, coorBercr-

BYJOWllii lt7np H Bbl3b! BaJOll..(llfl Hapylli'eHI!e p a BHOBeCJI51 TeJia MOpeHbl 

<Jepe3 100'1c· ll K Ha4a.ly nepHO,.:J.a HHTeHCIIBHOrO Ta51HJIH .'le,lHHKa nH~ 
raJOmero ~ropeHy a.urofr, HaLia.1bHa51 B.'laJKHOCTb reJJa :~ropeHh; co-

cras.l51.'la 20 %, a Ja llHTHa,.'l.L{aTb ,lHeii HHTeHCHBHOfO TaHHH51 e:»<e-

..lHeBHO B.131KHOCTb :'IIOpeHbl HapaWHBa.'laCb no 5 % , TO K KOHUY 15-ro 

.lHSI HHTeHCHBHOfO TaHHliH B.'laJKHOCTb i\IOpeHbl ;J.OCTI1fHeT 

w" " ~ + wnp = 20°o T 15. 5°o = 95°o WKP " 

C.1e.losare.'lhHO, ..'l..lH no.lHoro KpHTH4ecKoro BO.lOHaCbiWeHHH reJia 

MOpeHbl He06XO;J.H:'viO ewe 5 % B .. 'larH, KOTOpa51 llOCTYllHT Ha ] 6-if ,UeHb 

lfHTeHCHBHoro ra51HH51 ( W.n=5 %). TaKH'M o6pa30M, s ,uaHHOM cJJy-

qae 3Tl! 5% HBHTC"H HMOYJib·co~f .UJI51 ceJJecpopMHposaHHH, Koropoe 

npon301111.er Ha I 6-11 .:~,eHb ra51HHH Jie.ZJ.HHKa. 

Bpe,!J.HOe B03,!1.eHcTBHe ce.neif H y~ep6 OT HHX. CeJJeBhle 51 B.rieHHH 

HaHOCjiT orpOMHbiii spe.u Hapo.n.HoMy X0351Hcray. CeJieBblMH noroKaMH 

pa3pyw aJOTCji H llOBpe1K,UaiOTC51, a CeJieBbiMH BhlHOCaMH 3aHOC51TCH H 

3aB3JiliBaJOTC51 3Ha411TeJJbHbie yqaCTKH JKeJJe3Hb! X 11 aBTOM06I1.nbHbiX: 

.;10p0r, :'IIOCTbl H rpy6bJ, HppHra.L{HOHHble KaHa.nbJ, ropHble rH,Up03JleK· 

"TpOCT3HUIIH II rOpHO-py.lHH4Hbie npe,lnpH51TH51, xy.'lbTypH0-06pa6aTbi -

Bae~ble 3e:'lt.1H, JJHHHH 3Hepronepe,ua4H, CB513H, ra3onpoBO.!lbl, rypH-

crcxo-3KCKypcHOHHbJe H 03.!10pOBHTe.'lbHble 06beKThl, pac nO.'lO;.I<eHHble 

B ropHbiX 11 BbiCoxoropHbi X pai1oHax. Ce.'!eBhJe norOKH y rpo)!{aJOr 
MHOfii~I Hace.1eHHbi:'II O)'HKT3~L 

To.'lbKO 3a noc.1e.lHHe HeCK0.1bKO .1er no~11n10 60.'lbWoro xo.rJH4e-

crsa Ce.1eBbl X OOTOKOB cpe..'l.Heli MOlllHOCTH B pa3.1H4HblX pafioHaX 

Co103a 6bi.10 on1e4eHo npoxoJK..'leHHe xaraCTpocpJJLieCKHX ce.nef1 or-

pOMHoii CH.;ll~, KaLK,lblH lf3 KOTOpb!X npOH3BeJJ 60J'lbWHe paspyweHIUI 

Jt npHllHHHJI He}13.'lble 6e..'l.CTBH51. K HHM oTHOCSJTCH, s qacTHOCTH: 

J38 

J) fJIHI._':ltCIJ!bllhl i'J CeJlb B IIIOJJe 
1963 

paJtbllOJJ YacTu 3aHJJuiicKoro A r., ccjJop;-..! llposasuJHiicH B U''HT-
6 .'laTay (G·Icce" ' K ~.: 

J<OTOporo, 0 bC.\10\1 HeCJ<OJlbKO \ JH c HH p. I apca i-i) BbiHOCbl 
· , •1Jl HOl!OD K>.6 ' 

3aBaJJIImi 03epo IIccbJK· 2) Jl .. J O\teTpos nonHoCTbiO 
H • HBHeBblll C(' :Jb , ) ~"~ ' • 

al\tallral!a (<Pepra ucKaH .lO ) . 3 • B :\t le :.rGS r. B pai'JoHe 
I 967 r. ua C esepuo:-.J K.asKa~:Ha , ) JIHB!H~BLle cen H B asryCTe 

.npylllc 06be!<Tbl B 30He csoero ' ~a3pyWHBWHe no.'loruo .J.oporH H 
.lei!CTBHH (pHC .. 32). 

PHC. 32. noape}!\)leHHOe ceJJC~ I nOJJOTHO .J.OporH 

reorpa(j)H'IeCKOe p acnpocTp an euHe ceJteit . CeJJeBble HBJleHHH B TOH 

JIJJJJ ~mol 1 creneHH lllpllcyw.H sce:-.1 ropBbni panoHa~t 3e:-.uJoro wapa. 

B Eapone ocnoBHbiC ce.'leonacHbJe repp11TOp1111 HaXO..'l.HTCH a A.'lbnax, 

nupe11e51X, Ha Ba .. 'IKaHax, AneHHHHax, CKaH.'I,IIHaBCKIIX. ropax. B 

A 3HI1 - B fH:'II3 J1351X, ropHbiX paiJOHaX 5InoHCKIIX OCTpOBOB, Ha n a-

MHpe, THI!b-illaHe, s ropHbJX paiJOHax KuraSJ, BocTOliHOH Cu6HpH, 

Ypana, KaaKa3a. B A:-.tep11Ke ce.'leBbie SJBJJeHIIH pacnpoCTpaHeHbl s 

AH.n.ax u K op,!l,HJJbepax. 
H au6o.'lee ce.1conaCH bDIH paiionamt CCCP HB.1HIOTCH: 1) Ceaep-

Hbi H KasxaJ H 3aKasKa3be; 2) ropllble partOHbt Cpe.:~,ueil A3JIIt 11 Bo-

CTOLIHOro Ka3axcra11a; 3) ropHbte pa iioHbJ KpbtMa; 4) ropuu1e paiJOHbl 

K.apnaT; 5) ropHbJe paitOHbi 0pH6ailxa.'lbs:J. Kpo,tc Toro, ce.1eonacHble 

pafiOHbl lll\leiOTC51 Ha CesepH0:\1 II npun0 .. 1HpH0\1 Ypane, na .1CB06e-

peJKHOfr YKpauue, Ko.'lbCK0:\1 no.'lyoCTpoac, ua .Ua.1bHeM Boc~~Ke ll 

\ia K.aM 481'J<e. Onte4eHo npoxoiK.ZJ.eHiie ccncabtX noroKoa T3Kihe a 

139 



paiioue nep\m; Ha cesepe Cn6upu (ropbl TI)'TOpaua)' Ha A.'lTae, B 

4liTIIIICKOii o6.'la<:TH, a Caswax. 
C.rte;tyeT nO;t4epl<H)'Tb, l.JTO B cpOp~!llpOBaHIIII CeJTeBblX nOTOI<OB 

4peJBbJ4aiiHo se.'lHKa poJib aHTponoreHHoro cpaKTopa. Onte4eHHble 

BbiWe paiiOHbl pacnpocrpaHeHIIH ceJieBbiX n OTOKOB HBJIHIOTCH pai1o-

Ha'IHI xoJHJk1'BeHHoro ocsoeHHH. H eco:-.JueHHO, 4TO BMeware.rrbC1'Bo 

\le.'loseKa s npupo..ly, yHH4TO)KeHne .rtecos Ha ropHbiX CKJIOHax n .npy-

rne Bll,lbl XOJHfiCTBeHHOli .neHTe.1bHOCTII, npiiBOAHW.I!e K HapyrneHmo 

UX ecTeCTBeHHOfO COCTOHHHH, nOB."leK.'IO 3a C060i't pa3BHTIIe CeJieBb!X 

HB.leHIIJ"t Ha Tepp11TOpliHX, r,.'I.e paHbW e TaKaH .neHTe.TibiiOCTb 6biJia Bbl· 

pa)l\eHa C.rta60 H.'lll COBeprneHHO OTC)'1'CTBOBaJia. C .npyrof\ CTOpOHbl , 

H31IHI n03HaH H51 B OTHOWeHI!II reorpacpii'-IeCKOfO pacnpOCTpaHeHHR 

ce.1eBbiX HBJieHHH o6yCJIOBJieHbl OC<BOeHIIeM TeX IIJIII Illlb!X Tepp'HTO· 

p11ii H n03TOMY orpaHW4eHbl 06)!<HTbiMJI II noJiy06)!<IITb1Mil paHOHaMH. 

OporH03Hposa HHe ceJJeH s npocrp a Hcrse, no cyw.ecrsy, npe.n-

CTas.rmer co6oii ol.{eHKY ropHbJX H npe.nropHbiX reppHropni'I s OTHorne-

HIIH Hx ceJieonacHocru H creneHt1 3TOi'l onacHocrn. P esyJibTaTOM ra-

lWii OUeHKii 511B.Tt51I01'CH KapTbi CeJieonaCHOCTH r OpHbiX Teppr!TOpH~I , 

pa3.'IH\lHbre arJJacbr, cnpaso4HifKH n .npyrHe J.\.rarepnaJJbi I<a,nacrposoro 

xapaKTepa, orpaiKaiOW.IIe re cse.neHIUl o ceJieBbiX 6acceltHax, I<OTO-

pble no TeM u.1H HHhDf npHttHHa:-.t He :-.wryr HJJII He HY)KAaiOTCR s I<ap-

rorpaqmttecKo:-.t oTpaiKeHHH. 

llcXO,.'I.H H3 npaKTHKii Tpe6oBaHHii Ha)'4HO-HCCJJeAOBaTe.TibCKOrl H 

X0351JicTBeHHOH ,J.eHTe.'IbHOCTH, MOiKHO c¢op:M)'.TIHposaTb TpH OCHOB· 

HblX Bll,lla 3a,la4, CB513aHHhiX C npOCTpaHCTBeHHOH OUeHKOH Ce.Tieonac-

HOCTII TeppiiTOpHlt, Tpe6y10W.UX pa3JII14HOrO MaCWTa6a H ,neTa.TibHO-

CTH nporH03HpO.BaHHR. 

Depsy10 rpynny 3a.rr.a1.J Mbi OTHOCIIM K o6w.elr Ol..leHKe ce.Tieonac-

HhJX TeppHTOpnii KaK r.'I06a.TibHOfi, raK H B npea.eJJaX KOHTHHeHTOS, 

OT,J.e.lbHbiX rocy;J.apCTB H KpynHbiX HX ttaCTeH. ~ha Ol.{eHKa CBOAHTCH 

K COCTaB.TieHHIO :Me.TJKOMacrnra6HbiX KapT, Ha KOTOpb!X OI<OHTypHBa-

IOTCH o6w.ue rpaHHI..lhi ce.TieonacHbiX ropHbtX pernoHoB. Ha Ta'KHX Kap-

rax Bbl,.'I.e.TIHIOTCH paHOHbl HaH60.TibWCH •11 HaHMeHbllieH Ce.TieonaCHO· 

CHI II ce.TieaKTHBHOCTH; cnel.{Ha.TibHbiMH )'CJJOBHbiMH 0603Ha4eHHR.MH 

MO:Mer 6biTb noKa3aHo rrpeo6.Tia.naHHe Tex H.TIH HHbiX crpyKrypHo-peo-

.1orHlleCKifX Timos ce.Tieii, a rax)l{e AOMHHnpyiOw.ne •HCTOlJHHKH nx 

so.rr.Horo nnra HHH. Ha3Ha lleHHe ra KHx Ka pT - BbtH sJJeHne o6w.ero 

pacnpe.ne~eHHH ceneonacHhiX reppnropnA s npe.neJJax crpaHw H.TIH ee 

ttacrH, onpe.rr.e.1eHHe nx cyM~1apHbiX n.rrow.a.:te11, BbiAe.TieHHe Ha•n6oJJee 

ce.1eonaCHhiX peruoHOB npH perneHHH o6w.11x sonpocos Hapo.LJ.HOXO· 

3HiicrseHHoro n.1aHHposaHHH , pacnpe::r.e.rreHHe cpe.ncra Ha ce.'Ie3aW.H-

T) H T. ,'!.. 

BropaH rpynna 3a.natt H:MeeT ry )l{e u e.'leHa npas.TieHHOCTh, HO I<a· 

caercSI y:Me Ol..leHKH ce.rteonaCHbiX reppHTOpHir s npe,ne.TiaX pecny6JIH· 

KH, 06.'laCTH, Kpa51 . .il..1R OUeHI<H: ce.'leonaCHbiX reppHTOpHH B ,LJ.aHHOM 

c.1y11ae :\Wryr c.1y)I{HTh KapThi cpe;~.HHX Macwra6os, no3BO.TIH!OI.LUie 

HecK0.1bKO yse.111'UlTb HX Harpy3KY no cpaBHeHHIO C Me.TIKOMaCWTa6· 

HbiMH K8pT8MH H BBeCTH B Hee TaKHe AOOO.TIHHTe.TibHble noKa3aTe.TIH, 
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J<aK ITJJOW.a JI.Il CCJJCBbiX 6accefiHOB nOBTOpHCM " 
JIX ape.UllOfO B03,llCHCTBHH H 06be~Tbl 3TOf0 BOOCTb .. CeJJeH, xapaKTep 

3)1.eHCTBHH, a Ta K)f{e 
JICI<OTOpble KOJJH 4eC'J'IBeH Hbre Xapa KTepHCTHK ( 11 KpynHbiX CeJJeBblX BO-
.UOTOI<OB np)OTH>KeHHe, Y•KJJOHbt pycen, MaKCHMaJJbHble cenesbre pac-
xo.nht H r . .n. . 

Hau6oJJee rpy.noeMKOH CJJe.nyer C4HTaTb rperbtO rpynn 3a)l.a4 

caH3aHHYJO c Kpy • nHOM~CWTa6HbtM npocrpaHC'J'IBeHHbtM nporH~ 3 Hposa: 
H'lleM ceJJeBbiX HBJICHHH O cHOBHaH ueJib ero pew ~ .. · - eHHe sonpocos, 
'-BH3all llb!X C X03HHCTBeHHO·KYJJbTypHblM (OJ.UOpOBHTCJibHblM cnop-

THBHbiM) OCBOeHHCM ,llaHHOfO KOHKpeTHOfO rOpHOfO 6accef1Ha', pa3Me-

ll~ e11H:M B HeM pa3.TI114Hb!X HapO,llHO·X03HikTBCHHbiX 06beKTOB H 3a-

W.HTOH nx or spe,nHoro tB03)lei1cTBHH ceneii. B cooraeTcTBHH c 3THM 

MaCWTa6 COCTa•BJJeHHH Kapr ,llO.TI)I{eH n03BOJJHTb 3acpHKCHpOBaTb Ha 

HHX see 30HbJ ce.TJeso·ro 6aoce11Ha (•nHTaHH51, rpaH31HTa, aKKYMYJIH· 

UHH CeJJCBbiX BblHOCOB), see 0 4aTH 11 OCHOBHble npol.{e'CCbl cenecpop-

M HpoaaH HH, xa pa•KrepncTIH<y cpop·M HPYIOW.HXCH a 6accei1 He cenei1. 

,llJJH COCTa'SJleHHSl TaKHX ·Kp)'1DHOMaCWTa6HblX KapT H He06XO.UHMbTX 

AOnOJJHHTeJlbHbiX onpaBOlJHbiX MarepHaJI<m He06XO]lHMa .neTaJJbHa51 

Ol..leBKa reoJJorH4eOKHX, reoMopcponorH·4ecKHX, rH.npoMereopoJJorH4e-

CKHX, llQ'liBeHH0·60TaHH4eCKHX H 3HTponoreHHbiX cpaKTOpOB, H:.teiOW.HX 

OTHOW eiiHC K CeJJeBbiM H•BJJCHH51M B 6acceHHe. 

B re4eHHe nocJJenHero .necHntnerHH noHBIHJJOCb 60JJbwoe KOJJH4e-

cTso pa3IIOMaCWTa6HbiX Kapr, CXeM H cnpa•B04H·HKOB, OTHOCHW.HXCS' K 

npOCTpaHCTBeHHOMY 111pOrH03HpOBaHHIO Ce.TieJt 0HH OXBaTbtBaiOT ll04-

TH see ceJJeonacHhte paHOHbi crpaHbi. B 3aBHCHMOCTH or cTeneHH H3y-

lJeHHOCTH OTAeJlbHb!X perHOHOB OAHH H3 HHX Ha 3THX KapTaX OKOHTY· 

peHbl C 60JJbllleH T04HOCTbiO H AOCTOBepHOCTbiO, .npyrHe- C MCHbWeH. 

n o TaJ<HM paHOHaM, KaK Kpb!M, KapnaTbl, CeaepHbiH Ka·sKa3, 3aKaB-

Ka'3be, Ha ce.TieBbJX Kaprax .na)l{e Me.TJ•KOMacwra6HbJX HeKoropbm aa-

TopaM y.naJJOCb He TO.TibKO OKOHTYPHTb rol!Hble rpaHHI..lbi ceneonacHbtX 

TeppHTOp HH, HO H .nncpcpepeHI.{HpOBaTb HX -IB O.UHHX KapraX nO 

CTeneHH ce.Tiea>KTHBHOCTH, S .npynHX - rno CTpyJ<TypHO-peO.TIOfH'4eCKO-

MY rHJn y ceneH, no reHe3acy nx ao.nHoro nHraHHH 11 .ua)l{: no xapaK-

rep y y w.ep6 a, HaHocnMoro HX npoxo)l{.neHHe>M. B .n,aJJbHeHUieM npe.n-

croHT COBeplll eHCTBOBaHHe y)l{e pa3pa•60TaHHblX Kapr, COCT3B.TieHHC 

Ha HX OCHOBaHHH MeJJKOMacwra6HOH KapTbl CeJleonaCHbiX paiiOHOB 

CCCP, a ratJOKe pa3pa6oTKa ~pymHoMacwra?HbiX KapT or,.'I.e.'lbHb t ~ 

ceJJeBblX reppHTOp•HH Ha ·e.nHHOH MeTOAHlleCKOII OCHOBe. 
nporH03HpOBaHHC CCJlCH 80 speMCHH. TIOtJTH see pa60Tbl B o6JJa-

CTH npOrHOSHpOBaHHH ceJieH BO apeMeHH ~a MaJJ~M HCKJliOl!eHHeM 

KaCaJOTCH ru.npo:.1ereop0.'10fHl.JeCKHX yCJJOBHii, onpe.n,e.'IHIOW.HX cpop:-.m-

poBai!He ceJJei't .no)l{.nesoro, rJJHI.{HaJJhHOro 11 n1ewaH110ro npoJtcxo)l{-

.neHIIH B 60JJbWHHcrse :31'HX pa6or pacc~wTpeHbi sonpocbl nporHo-

J HpOB~IIIIH ce.TieonaCHOCTH C 3a6.rtarospeMeHHOCTbiO OT HCCK0.1bKIIX 

\JaCOB AO HeCKO.TtbKHX cyTOK Ha OCHOBe aH3JIH3a renJJOBOro 6a.'!aHCa 

11 
ru.npoMeTeoponorHl.JecKoll o6craHOBKII, a TaK;.Ke sonpocbt _ . cs~!:~ 

KparKocpo4noro nporHo3a- BepHee npe.nynpe)l{.nemtH o JlBH)K) w.e. 

ceJJeBOM nOTOKe, Ja .neCH1'KH MHHyT, OCHOB3 IIHOrO Ha nO.UC\leTC ape· 
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MI?Hll .'lo6era 1111 H ero .n.o 3alli.H w.ael'lwro CTBop a . 06LUtte p a6oTbt T 
• atut~ 

I\ a K <~no c o6ne no n porH03Hpo aa H 1110 ceJieon a'CHOCTII» K a s eu.Kor • 

fy.'IJfHOi't, H8 OCHOB8HI!I\ 8H8J1113 8 Te nJIOBOrO 6aJiaHc a cp O pM yJI Hp ~IO~ 
yc.'lOBIHt onepaTIIBHOro ri1..'1.PO~ter e opo .'1 0fl!ll ec t <O t ' O n p orHo3a cene ~ 1 (Ja 

2-3 cyr. 11 6o.'lee). 

n.'lR. ce.'leii .'l lfSHeBOfO npOIICXO>l<JleHilst T8KIIMII npOrHOCT114eCKII-

Mii np113H8K3Mll, OCHOB8HHbl~111 TO.IlbKO Ha rii..'I.pOMeTeOp OJIOrHl!eCJ<IIX 

nOK838Te.'lR.X, HBJIR.IOTCH CHHOnTI14eCK8R. CllTY8U.IIR., Xap a t<Te p H CO-

CTOR.HUe n o..'I.CT!1JiaiOW.efl n osepxHocru, reMnepaTypHbte y c Jios~ u t 11 yc. 

nosust Bhlna..'l.eHHH oca!l,'KOB s npeJ.wecrsyiOLUt11'i cen eona c HOl\ty n e p 11• 

0..'1., nO.'lO}l(eH!Ie CHerosoii JIHHlfll II CBH'3b Me>l{Jl)' ee BbiCOTOI"! II 30HOI! 

H8U60.'lbWero Bblfl8JleHIUt OC8JlKOB. )lJIH fJIR.U118JlbHbiX CeJiej:j nporHO· 

CTH'-teCKI1Mll np!i3H8K8Mll HBJI5110TC51: 3H84HTeJibii8H n.TTOUI.8Jlb 86JIH-

U.Hli, orcyrcTslle rsepJlbiX oca1JI1KO'B HaA yqacTKaMifl TaHHHH J H ~ JlHIIK o s , 

lllTJUJesaH Te nJiast n oroAa, yseJIHYeHHe M)'THOCTH PY'4hes, BbiTeKato-

mux 113 MOpeH; JlJIH CeJieH CMeWaHHOrO npO!ICXO>l<JleHIHt - '60Jibill 8R 

n .'IOTHOCTb CHera npH Bbi•COKOH TeMneparype B Tel!eHI-Ie pH)l.a JlHei1, 

H8.1JI14He CTOKa no CHe}l(Hbl'M JIOraM, COBn8AeHHe CHerOT8HHIHl 11 Ten-

.IJbiX J.O)I<Jleii. n oMHMO K8'leCTBeHHbiX np1H3H8KOB CeJieOn8CHOCTH B p a-

6ore K8seu.Koro u f ymmoii }l,eJia!OrcH nonhrTKH o u.eHKH T8K>l<e 11 KO-

JinYecrseH HblX f11J.pm1ereopOJIOrHl!eCKI1X X8 pa KTep!1'CTIIK, stBJIHIOill.'I1X· 

cR. KpHTit ti eCKI1~tl1, ce.'Iecpo pMHPYIOill.IIM n. C e.'leon8CHbte 3H8 lleH11R 

OC8.lKOB, paCXO..'J.OB, fJI)'6HH 11 roplf30HTOB BO..'J.bl Jl810TCH HM11 }l,.Tl51 

peK A18.TJOii If 5o.'IbWOJ"t A .'I:waaTHHOK. 

Pa6orbl, n ocBHill.eHHble KOJII-IYecTBeHHO.MY nporH03Y rH,u.poMereo-

po.1oru YeCKI1X ~aKTOpOB, Bbl3biB810IU11X CeJie~OpM 11 p osa HIHe, 38 n oc-

JieJ.HHe r OAbl n o:IyqHJIH wHpoKoe pacnpocrpaHeH He, oco6eHHO p emo-

Ha.1bHbie. H eKorophie H3 HHX 3aTp8ri1BaiOT H o6w.u e sonpocht npor-. 

H038 ce.'IeH. CJieayeT OTMeTHTb IiCCJie,u.osa HIHI PblltJJ.HHOH, EcpeneKo-

Boi'! H f oJiy6esa n o nporHo3y ceJiet"I Ka38XCTaHa , Ko311Ka- no CpeA-

Heii A3Hif, f oJiy6esa- n o nporH03HposaHHIO rJIHUH8JibHbiX ceJiefi 

CesepHoro K a.sKa3a, f yJIHHOH- n o CesepHbtM CK.noHaM TR.Hb-lllaHH, 

JJexorHHOBa u Pbt68iKa - tn o pai1oHaM ITpH68i1•KaJihH, IToKJietnbi 11 3a-

Ka- no npo rH0311posa.HI110 ceJieH 3atKa-BK83bR. 

HMeiOTCH nepBbie ycnewHbie onbtTbi nporH03Hpos8Hl!R T8KHX 

ce.'leH, MeX8HH3M ~OpM11pOB3H1151 KOTOpbiX OK8 3a.nc H nponopt.I,HOHa.nb-

.HbiM BO,ZJ.HOMY nHT8HHIO (KaseUKHH, Ko311K, Ootnosa, 3aK). no HeKO-

TOpbl:\1 pen!OH8M Jl.Tl51 nO)l.06HbiX CeJieH )'CT8HOBJieHbl Kp 11TH4e"CK!Ie c e-

.1eonaCHhle 3Ha YeHH51 JIHBHeBbiX OC8JlKOB: 40 .MAt- JlJIH 68CCeHHOB ce-

sepHOrO ilpH6aifKa.'lbH: (Jlexon!Hos) 11 Jl.'IH cesepHbiX orporos THHb-

IllaHH: (fy.TJHHa), 15 MAt- Jl.JIR ceJies~!x 6acceiitws ApMeHlill (3aK H 

.lp.) H HH..'I.lfK8TOpbi r JIRUH8JlbHbl X ceJieH. • 

J1HTepeCHbiH onbiT nporH03HposaHHH rJIH:UHaJibHbiX cen~ u 6hln 

nonyt~eH ilpo6JieMHOH Jia6opaTopHei1 cHe>l<HhiX JiaBHH 11 ce.rte n MfY 
Ha • npHMepe a H8JIH3a HeCKOJibKHX CeJieBbiX llOTOKOB, C~O p M11pOB3B · 
WHXCH: •B O.llHOM H3 BblCOKOrOpHbJX 6acc eHHOB CesepHOfO CKJIOH8 

L(eHrpaJibHoro KasKa3a. B 3TOM 6accei1He rnHuH aJibHbte c en 11 npow-
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r!H Tp H p a3a n oJlpHJl- B 1960, 1961 11 1962 rr., B nepHOJlbl HHTeHCH:B· 

'110ro raHHHH JICJliiH KOB. A HaJI H3 MeTeop onorH4eCKHX yc nos~:~i1, o6yc-

nosuawHx CeJie<pOp MHpy tOW,HH CTOK B !!eTHHe MeCHUbl yKa38HHbiX. 

:.l eT, n o3BO.TI HJ! H8Y4HOH 3Kcn eJIHUHH Mf Y (py KOBOJlHTe!!b r ony6es) 

c<\JOp l\l YMl pOB8Tb OOW,IIe KOJ! H~ eC TB e HH b i C YCJIOB1HR, npHCYW.He KaJK-

Jl0\1y H3 paCCMOTpeHHbiX CeJie ll . 11~H OK83aJIHCb .nsa B3aH~10CBH38H­
Hbl X <\J aKTop a. Bo-nepBbtX, KaiKJlblH paa ceneBbi H noroK BOJHHKaJI 

n oc.'Ie r o r o , KaK s re4e HI1e 10 AHeii o6w.aH cyMMa cp e.uHecyr o 4HbiX 

c>KCJllleB HbtX TeMne p aTy p so3.uyxa Ha Mer eocraHUHH , pacnonmKeH-

HOi'l B yCTbeBOM CTBOp e, COCT8BJIHJI8 He MeHee 16°. Bo-BTOpblX, B Te-

lle liHe n ocneJIHHX 5- 7 .uaei1, npe.uwec1'BYIOW.HX cen eo6paaosaHHK?, ~l 
B ycrbe BOM CTBOpe l1 Ha H3 hl«8X Jle,UHHKOB H80JI IOJlaJIHCb YCTOH4H-

Bble nono>KHTeJibHbte r eM·n epary pbl o .uHoro •H Toro >K e nopHJJ.Ka ( s. 
Tbtpllbiay3e- He HHiKe 16-l7°, Ha H3btKax Jie.UHH«OB - He HH)I(e 

5-7o). BbmaJieHHe JIHBHeBbtX o c a.u~os BO speMH ceneonacaoro ne-

p l t·OA8 y CKOpHeT cpOpM•11pOB8J-111e fJ!HUHa.Tibllbl X CeJieH, o6pa3y10W.11XC5I 

speMH I1H~H C HBHOH 8·6JIHUHH. Bee pa·ccMOTpeHHbi e ceJIH c<f>opMH-
80 

1 
nepHOJl nosceMe-

p o s a JIHCb a KOHUe 11IOJIH- Ha4aJie asrycra, T. e. s . 

CTHO HaH6onee xa paKTepHbi H AJIH rnHUH8.TibHbi X ceJieH. 

CJieAyeT n o,u.qepKHYTb, YTO JlOCTH,rHyTbl onpe.ueneHH~ t e ycnexH : 

~ a , C TI1 rH,ZI.pOMeTeOpOJIOf\H4eCKOf0 nporH03HpOBaHHH CeJie li, HO He 

npor~~~~~~::~~~H .u~~~:~ ~~JI~~·e~a3T~o~~HHHpT~: a :::~~:~~3~~prba~cec.~~;~pKe~ 
oii ero cocTaB.TIHIOW.eH. n ' 

npHMO nponopU.HOH8JlbHO BOJlH OB8HHH BHJlHO \ITO ecmt npH 

HIIH OCIIOBHbi X MeX8HH3MOB ceJiecpopM11p • 11.TIH JIHHeH~Ol l 3p031111 ero 

cpOpM HpOB8HHII ceJIH 38 ~\leT n ~OCKOC:~ H UHOHa.TibHbl BOAHO:>ty nHTa-

pa3~1epbt B 3H8411Te.TibHOH CTell~HH npMH p IOW,HXCH 38 C4eT onOJI3HeH, 

HHIO n oToKa, TO pa3Mepbi ceJiel1, t~ ~~ eCY (scJieJlCTsHe nepeysna>KHe-

on.llbiBI1H, n ocTytn JieHHH s p ycJio UHOHHbtX npou eccos) • s np»aunne 

H11H 11!111 38 c 4eT Apyrwx rpasHra ot"t c'ocTaBJIHIOW.eii noToKa. )lJIH 

He nponopU. ~ i O H 8Jl bHbl pa3Mepa: KBOH .U~ 14 eCKaH ( JlJIH K8>KJ10f1 COBOKyn-

:ralKHX ceJieH cyw.eCTIByeT JIH~eCK~X yc.TIOB11H) BJI8}l(HOCTb, onpe,u.e-

HOCTII reonoro-reoMopcponom • n ouecc H cneJIOBareJibHO, cpop-

.JIH IOW.aH ,ZJ.8HHbl l l rpaBiiT8UHOHHblll B~8)KHeHH~ c sepX Jl8HH0ll KpHT11· 

~ til posa riHe cenH. )lo n oJIHHTeJibH~~6~~~ co01'BeTcrsyiOW.ero ysemt4eHHH 

4eCKOH s eJI114HHbl He sJie\feT 3a. 0HO JIHWb MeXaHH4eCKII ,UO· 
" COCT8BJIHIOW.eH ceJIH . 

o6oeMa T.sepJlOH • >I<H:t.Kili't o6oe\1 11 pacxo.n.. 
6a•BJIHeT K HeMy ,n,onoJIHHTeJlbHbiH rao3Hposamm cenei'I 3p 03110HHOro 

B o-BTOpbtX, .ua*e Jl.'IH npo c s oeM) BO.UHOYIY ni1TaHIIIO, 
opUHOH8Jlbilbl X ' a 

npOIICXO)I{,UeHiiH, npon 3 \1b1BY TBCp!lOfO MaTepna.rl , 

rpe 6yeTCH y qer conpoTHBJIHN10CTH ~~ ~ ~ cnaraiOw.ero Ha HHX aepxHIOIO 

n oKpbtB310W.ero 3p03!10HHble ~48fl1 ~ TOT }l(e BO.UllbiH paCXO.l II o6be!>t 

l!aC1'b KOp bl BbtBeTpHB8HHH. ,UHH H MoryT npOH3BeCTII 60.'lbW)'IO 3p0· 

BOJl.Horo n aso.uKa B o.uHHX cJiy4aHx • oCTb s AP)TUX - MeHbWyiO, s 

3 11oHHYIO ce.TJeo6pa3Y
10

W.¥
10 ;~ ~e:'s~~ nT ~T mtTO.'IOrliH nopo~ c~ene­

rpeTbHX - aosce H11KaKOH. T nona n Jlpyrnx cpaKTopos. pe yeT· 

HI! HX BbiBeTpenOC'I'll, KPYTI13Hbl yK a n o 3HepreTII\feCKliM noKa3aTe-
wnmepe11Ul13UIIn 
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•11!:\f BOJ.lCiicl'BIIH SO,lHbiX M8CC 118 tJeTBCpTI!tiHble OTJJO>J<CIIIJR Jr I(Q. 

P 'Hilble nODO..'lbl 11 conpOTIIB.'lRC:\I OCTJI TIOCJJe,llllliX p83 MbiBy. t: • 

TaKJDf o6pa 3o:-.1, ,l.1H nporHOJ rrp o saHIIH so speMeHII yc.'los'llii 

cpop \ll!pOBBHIHI K8K 3p03 110HHbiX, TaK II rpaBIIT8U.IIOIJ~ibiX CCJie ii , a 

'faK)I\e ce.'leii cMewaHHor o reHeJuca Heo6xo.nmw >neperrrn OT pa
3

p a. 

60TKH tJ8CTHbiX, O;J.liOCTOpOHHHX MeTO,llOB npOrH03HpO'B8lllJH (JJII6o no 

rlill.p0:'.1ereopoJJOf"llltJCCKIIM, .rm6o n o reoJioro-reoMop¢oJJ9rutiecr<HM 

nOKa3are.TJRM) K KO:\tnJJeKCH0:\1Y npOrH031ipOB8HII){) Y.CJJOBJI II, onpell.e-

.lJRIO llJ.HX <J>opl\rHpOB8HIIe C8MHX CeJICH pa3JJJi•4Hh!X MeX8HII3l\IOB 11 Xa-

paKrepi!CTHK, o6paTIIB Oto6oe BHii:\!8HHe 118 pa3pa60TI<y DOK838TeJieCr 

pa3:\thlsaeMocrn nopoll 11 y-c.'Josnlr KP'IITH4ecr<Oro pasHosec nR ceJJe-

o n acHblX :\18CCIIBOB. 3H8lJIITe.'lbHJ'){) pOJJb B nporH0311pOB8llll.JI CCJie-

BbiX 51B.:1CHHJI MOryr Cb!rpaTb pa8BJIB8CMblC B DOC.lTC.llHee BpCM H f CO· 

60T8HH4€CKHe MeTO;J.bl llH,lllK8U,I1'1l Ce.TJel"r. 

.ll.HHAMMKA CEJJEBbiX OOTOKOB H BOOPOCbl 

PAC'IETA MX 3JJEMEHTOB 

l(aqecTBeHnoe OTJJH4He ceJJesoro noroKa OT BO,ll.Horo. HaJJHl!He 

-:3H8 411Te.lbHhlX Komrtiecrs rsep.n.oro ;-.rarepHaJJa o6ycJiosmrsaer co-

sepweHHO HHOii pe)l{mf ,lBH)I{CHHH CC.'leBblX DOTOKOB no Cp8BHCHH){) C 

TIOTOK8MJf BO,lHbiM!i li.'lli CO,lep)l{8lUHMH HC3H8liHTeJJbHOe KOJIHtiCCl'BO 

HaHocos. BO.ll.HhiH nOTOK ynpaBJJ51C1'CH pycJJoM, BDHChiBaSI'Ch a JI){)6bie 

cro nosop·oTbJ, cy)l{eHHH, pa·cwHpeHHSI. CeJieBbiH noTOK, Hanponm, 

CTpeM'I1TC51 y ~ npaBJISITb pyc.TJOM, Tax KaK TBepllhie 3JJeMeHTbr e ~ ro, HMeH 

TCH.lleHU,H){) .!IIBlif8ThC51 liHepU,HOHHO-npHMOJIHHeHHO, liYTKO peampy){)T 

Ha KaJK,lloe U3MeHeHHe pycJia s nJJa He n s npo<f>HJJe. C y)l{eHH.SJ p ycJJa 

Bb13b!Ba){)T 3aTOpbl Ce.'leBOH M8CCbl, paCWHpeHH.SI, B CBSI3H C HeH36e>K-

Pbl:lf ,YMeHbiDCHHeM CKOpOCTH- Bb!Da.lleHHe li3 DOTOKa H8H60Jiee Kpyn-

HbiX BK.1){)tfeHHit It.'lH npeKpameHue llBH)I{eHa.SJ ce.TJesoii Macchi. D oso-

;>OTbl pyc.1a, OC06eHHO pe3KHe, T81KiKe Bhl3biBaiOT OTJIO)I{eHHSI ceJieBbiX 

Bb!HOCOB, BCTpei.JaiOlUHX npenHTCTBI1e B Bli,lle CTeHKli- flOBOpOTHOfO 

6epera pycJia. Dpn ynoJJo)l{eHHH yKJJOHa npoHCXO.ll51T OTJIO)KCHHH ce-

Ji eBbiX BbiHocos (rafK)I{e B'CJiell'CTsne HellocrarKa cKopo·crH) , a np11 ero 

)'BeJJH'lleHliH BB.Ii.llY yseJIJ{tleHHH CKOpOC'J'IH TIOTOKa- 88XB8T OTJIO./Klf'B-

WliXC.SI paHee BhJHOCOB liJJli HOBOfO pbiXJI006JIOMOl.JHOfO MarepHaJia, 
c.lara){)mero 6epera H .ll.HO pyc.1J8. 

C.'le,.'l,oBaTeJJbHO, B OTJin qne or BO.llHOro noToKa, p acxo,!l. Koropo-

ro, KaK npaBHJIO, .SIB.'lHCTCH HCH3MCHHbJM B pa3JIHliHhiX CCliCHHSIX npH 

nOCTO.SIHCTBe H8 tiaJJbHOfO pacxo.n.a H OTCyTCTBHH HCTOl.JHHKOB ,llOnOJJ-

HHTeJJbHOrO nHraHH.SJ n oTOKa Ha paccMarpHsaeMoM ytiacri<e pycJJa , 

paiCXO..'l CeJieBoro flOTOKa nOCTO.SIHHO MeH51'C1'C.sJ K8K no Bpe MCJIH, T8K 

If no ,l.'IHHe pycJia. BcJJe.nc'J'IsHe nepHO.llHlJ'ecKoro or JIO>KeHHH ceJJesbiX 

BbiHOCOB no ,llJIHHe pycJia ,llBH)I{eHHe CeJJeH HOCHT 38TOpHbiH, B8JIOBOH 

xapaKrep, H rH.!lporpa<J> ceJiesoro noToKa OTJIHtiaerc H or rH.nporpa<J>a 

BO.!lHOro flOTOKa CBOHM BOJJHOBhiM xapaKTepOM. Ha pHC. 33 CXeMaTH-

IfeCKH llOK83aH XO,ll fH.llporpa<J>a J1CCbiKCKOrO CC.'l51 7 H){)JJSI 1963 r. B 

Cpa&HeHHH C HOp-Ma.'lbHbfM BO,llHhlM rH.llporpa.cjJOM. 
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3ra « lJYTKOCTb» rsepllow <f>a3b1 cenei1 K M3MeHeHHHM pycJJOBbiX 

yc.'IOBI!i"l 51B.TlHeTCH fJJ8BHOH np114H l·I OH 3a6HBKH CCJICBhiM11 OOT OK3~ JH 
OTBep CW IH MOCTOB H rpy6 )l{eJie3HblX H aBTOM0611JibHhiX ,llOpOr, 3888-

JJOB no.TJOTHa .llOp o r H KaHanos cenesbrMH BbJHocaMH. PaaJI.Hl.JJroe no-

sene nHe Tsep.noft H iKHllKOft cpa3hr ceJIH s npo11,ecce JI!BM)I{eHHH 11 npH 

BCTpCLJ e C npcn51TCTBH5JMH, CBOHCTBO CeJieBbiX TIOTOIKOB K OTJJO)I{eHHIO 

H({}} 

---1 

--- z 

0 f 

P ac. 33. Cxe~1 am'lecKae rl!.lporpa¢bl BO.U.HOro ( /) u ce.neaoro (2) 
flOTOKOB 

TBCp,!lOii rhaJhl B npou.ecce llBiiiKCHHSI, T. e. K TIOCTOHHHOH 
II 3axsaTy 'f' • .+.a3hi OT H3MeHeHMH pycJIOBbiX 
JBBHCliMOCTM paCXOll8 TBep,.UOH '+' 

1 
)'CTTOBHH npH HeH3MCHHOCTH >KH,llKOfO paCXOll8 , n 03BO.'l 51CT pe-

~~~=E~~~TJba~~t!~~~==Heee ~s~;;o~~TJeaHs:~»s n~~~~~e np~y~~;me~~::l::~ 
npOTHBOCe.ireBhlX MeponpHH1'I1H. OT BO.llHbiX onpe-

3TO Kal!CCTBeHHOe OTJI11tiHe CCJICBbiX flOTOKOB o6paay!OllJ.eH 
"CTBCHHbiM xapaKTepOM Cpe,.Ubl, 

.D.CJJ51eTC.sJ C8MiiM JlBOII 0 ne!JaCT CCJICBblll nOTOK npOMe>KyTOlJ· 
Ce "b ero llBYXtl'a3HOCThiO, tiT .... • B x '-'C· 

•• , " '+' TBep,!i.biM TCJIOl\1 HClf3MeHHbl. J 

llOfi cpe,.UOH Me)KllY )l{llllKOCTbiO ~OTOKa llOMHHHpy~T ero «)I{HllKOCT-

JlOBH51X npH llBH>I<CHHH T8KOI'O CJIOBbiX YCJIOBHH - «TBep;I.bie». 

llbiC» C 1 BOJ~T C TBa, np,rr H 3 MCH~:~~iSI p~pH HJ-;)I{CHepHOM npOCKTMposa-

J1rHOp'HPOB8HHe 310f0 OOJJO 06beKTOB Ha ceJJeonaCHbiX reppHTO· 

HIHl 11 pa3Mei.Ue1Hlll pa3JJHl.JHbi X K HCKJIIOtiHTC.'lbHO He6JiaronplfHT· 
puHx HeH36e)I<HO 1\IO)!<er npHsecTI1 

llbl:\1 nocne,.ucrBIISil\1. THnbi ceJJeBbiX noTOKOB. BblweyKa· 
CTpyKrypuo·peonorHqecKHe 

OTHOCIITCH Jlllllib K «HeCBH3HbiM:t cenH~1. 
1 0 0CJICJliiCe flOJIOiKCHIIC 
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B
CIIIIOC QT.rTI!411C CCJICBbiX n OTOI<Ol3 OT 

(l i!OC J\aqCCT X nOTOI'OB 130Allb 
3'IIIIIOC f .'lil runaM CCl lCBbl. ' , IIC3<l!H ICIJMo IX 
- , C \I 1311 n.a M II " rh .. 01' 8 
rJflll\'\ !Ill' 13C · • , 11 " r 13cpJlOII 't' a3 bl 11 c a l\t 0 11 cc c r n , . e-

t • COlCp>h<lll " , ' 6 r·) hl'yp 
UlCCrBCIIIIOfO 

06
bCJ:lliH!IOUUIM B<.:C ~III Q f OO paJ IIC C bl. 

•r'St o6UlJOI, • .. <'Jteab1, 
Ouo StB.1Sil l ocroStnll<' 11 o rot.:a, 1\0TOpbllf , n o r .r111 l 111e x 

~lOp\l:tUJiii 13 C.'l.IIIIOC CC" ceJJe'BblM. 01' ·~ l O-
t\ Jl'l]btBaCT " , 

(lhl\ J.P~ fl • ' qStTb BO,'lO·Ka~tCIIIIbi C, rpf13('-J,aM e llllblC II rpH J 

11 puuSt ro s~tff;lorJla scrpeqatorcH yno M IIIIa IIIIH o BO.llO- n ecqa :~bte 
ce.1eBbl C' nOTOhll . CHHO-JlpCBCCHbiX, CIIC>I<IIO- t<a M Cilll blX II np IX, 

0 nht '!CB(ITblX, ,,a~t 0 ow""c ~ ' Yrux 
BO.'l. - • , .3 atntetiOBallllfl rOBOpHT B" " TB C llii O ~! COCT 
Rll.'J,a'\ CCMII. • Til ~ . y·Ka

3
bJBafl H3 IJ3,7111411C B HCii (Be puce II a .llO ~Be 

oi'l "•a3bl ce.q('ll, nl 11-
'TBCP.J. 't' .. ) KpvnH006JJOM04HOf0 sa.ny HIIOrO ll.TTII , Hao6opo 

11pOB31111C' B HCII J T, 
H . nc CHOfO nbiJICB3TO-IneClla IIOfO ll.rl II r Jilt lliiCT Or o M atepHaJJa. 

TOHI\O.lllO p 'TCpliCTUI<a 6y JlYI.f II TCpM'IIIIO.T!OflltfCC I< !I llCC1'p·oroft I 
Jlo'l.o6Ha51 xapa-1, • 1 
.a.a~aSI OTHOCIITeJibiiOe npe]lC1'3BJlCHIIC 0 rp < liiYJJ O M • CTp11'4CCK0~1 COCTa-

se ce.~eaoro noroKa. 8 ro >Ke apeMH coae?WCIIIIO 11c xapaKt~p 113 yer 
"'HJII"ecK\'fO MOJleJJb ero npyr,rypH o -rc o.norll'4ecKHH THn 

caM\ ero '!' .. J • " • 

Mei.'l.\' reM 8 npupo.ne Ha6JJIO.llaiOTCH pa3.nJI4Hbt C Tllnbl ce.neu , Kpafi. 

\Ill 'npe"CTaBIITC.TtSI~III KOTOpbtX SIBJIHIOTCH .ll.'Be K34(''CTBeHHO OTJI I!-
1111 . IJo .. 

4310 !U'11ecSt .!lpyr or .Qpyra no caoeu crp)'I\Ty p e , xa pa I<repy 11 pe>KIIMY 

.llBIJih('llllfl, a C.'IC!lOBaTe.'lbHO, !I B03MO)I\HOC1'f!M pery.nllpOB3HliH cpop-

\laUUII ce.1esb1X noroKos. Mbi H33blsae!\I 3TII pa3.rlii4Hble C1'py~<rypHo· 

pe0.'10fH4eCK!Ie Tllfibl ce.rteii H('CB513Hbl:\lll II CB51 3 11b!MII. 

He c a fl 3 H bi ~~ Ha3biBaercH ce.rteBbt fl nOTOI<, s I<OropoM KOJJHlle-

crso BO.lbl, npi1H51BWeil )'43CT!l(' B ero cpOpM11pOB3rlll'll, CTOJib BeJIIII<O 

OTHOCliTeJJbHO TBep,!lOH cpa3bl, OC06eHHO ee TOHKOJl,IICnepCHOI"t COCT3B-

Jifii0Ulei't (rmtHIICTbiX H nbi.TtesaTbiX 43CTIII..l), l.fTO OCIIOBHaH M3CC3 

BO;].bl, He 6y.Q)'4H CBH3aHa TOHKO,QHtnepCHbiMII KOJIJIOI !Jl,Hbi MH 43CTH· 

U3MII, H3XO.:J.HTCfl B CB060.ll.HOM COCT051Hllll, npe.ll.CT3BJ15lfl C06oi1 Tp3HC· 

nopt11p)'IOUlYJO cpe.!ly .n.rtH acero raep.uoro Marepl!a.na, nonanwero ll 

fiOTOK H('33BHCH\10 OT ero BeU(eCTBeHHOrO ll rpaHy.noMeTp11'4eCKOf0 CO· 

crasa. C!>H3H4eCKH npouecc nepeHoca aHanorH4eH o6bi'4HOMY nepeHO· 

cy TS!iKCJibiX BKJTIO'lJCHiilf BOJlHbiMl1 H3HOCOHeCyW.HMH flOT01<3·MJ1-

SJ,eCb OH JJHWb KOJNt·l.fecraeHHO ycnmKHeH. B npo u ecce rpaHonoprHpO· 

BaHI1SI TBepli,OH cpa3bl BO.!la HJlH .BO.llHOrpyHTOB351. cyc.neH3 11fl OTJI3f3IOT 

1!.11! BHOBb 33XB3Tb!B310T KpynHble TBep.llbl(' cpp3KI..llll1 B 33BHCHMOCTII 

or .~mteHeHHSt PYCJIOBbtx ycnoaHfL B raKoM noroKe o6w,11i1 ceKYH.ll· 

HLIII pacxo.a. \teiK!J.y .'I.BYMH CMCiKHbiM11 Ce4eHIHIMII H3 Y43C1'Ke pycJia, 

~Z~a OT'C_YTCTB)'eT .ll.Ofi0.1H•HTeJibHOC iKHJJ.KOe 11.'111 TBep.noe nHT3HIIe n . ~: 
• 113:\I('HS!eTCSI TO.'lbKO 3a C4eT TBep.llOH q)33bl, ec .rrH 11Me!OTC51 ) a 

.10BHS! .l.1SI ee OT.10iK('HH51 HJIH fiOBTOpHOrO 33XB3T3 /l(H,'1K351 cp331 
ocraercH Hew • ( · 6 erae' 
BBI!.l\' ee He3~!~1eHHOII pyC.'IOBOi1 H HcpH.'l bTpa I..lllCi't M bl n pelle p ce.rre 

Q =F.Q QalJHTC.1 bHOC1'11). C.'le.uosare.'lbHO, a HeCB513HOM 
I 2 fiPII Tt=FQT2 11 Qmt=Q 

C a H J H br \I n<2• 11 osHa~' 
)>facla BOJJ.bl ~ HCHa3bJB3eTCH Ce.'leBbti't OOTOK, B KOTOp0\11 OC e CHpJ· 

M 11 Ko. 1 ,1JOI1;1~bl f,
11 

YTCTB}'IOUJ.Bfl B nOTOKe, CBSI33 113 TOIIKOJJ.HC~a~bl~tll 
113CTI!UaMI! O(i 11 cy6KOJI.'IOI!Jl.Hb 1M ~1 rJJH1111CTblMl1 II nbJJle caoll· 
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, 'laJlaiOUJ.IIMJJ BC.'Ie.ri,cT£\IIC CBOei't rll,llpOq)JIJlbllOCTII 

CT B (l~ lll ~IO J! Cl<YJt Hp11 0 f 0 npHTH)I(Cllllf!. ¢H3H4CCKH 3Ta CBH3aii!IOCTb 

Bbtp<Dl<CIC I CH U Uli / ~C fii.ApaT!IbiX a.ACOpUUHO!IllbiX fiJICIIOK (060JI04CK), 

06 .'JaJl Cl iO LUll X J ll a <IJITCJI b!IO fiOBbiWCIIIIOi'I Bfi 3KOCTbiO no Cpa BIICHHIO C 

BH .. H<OcrbJO COOUOJli i Oi't BOll,bl H fiOTOM y COC1<1BJlfll0lU'HX KaK 6bl C.li.H-

!IOC u c Jtoe c TBCP.AOi'l I<OJTJtOHJlHOi'r 4a C r11ueiL CaM 11 KO.'IJIOII..li.Hble 4a-

c l'lll.lbl B f <II<Oi'l CpC.li.C CBH 33 11bl ..n.p y r C ..li.PYfOM 3THMH iKe \IOJieKyJtflp-

ll biM II CIIJI <l MII, 11p114CM CBfl3 b OCYW.CCTBJHteTCH 11a I<OHTaKrax ri-t.ll.paT-

IIbiX llJJC IIOI<. Kpyn11L>rc rp y 6o.n.HonepCHhre 43 CTIIUbt (ncc 4allble, Kpyn-

II0 0 6 JJ0 ~1 0 41tbt c ), Tal< )I(C t<aJ< II llCKOTOpaH 4a CTb BO.ll.bl, llOfi3BWaH B 

I<Cl pi<Cl Cbl 113 B3<liiMOCIBH3ai!HbiX TOIIKO.[l!ICilCpCHbiX 4aCTIIL.l, MCXaiiH4C· 

Ct(1 11 3 CIW.CMJJCIIL>I 3TIIMII Kapl<a c aMtt. T a,J<HM o6pa3oM, s cBH3IIOM ceJte-

BOM ri OTOI<<' IIC IIMCCTCSI C B060..li.~IOH BOJI.bl H IIHKa.KOfO Tpa11CnOpT110fO 

npouccc a nepc 11oc a >I<IUJ:I<Oi1 <j)a3oi't n oroJ<a rsep..n.oro MarepHaJJa, 

t<at< .9'1'0 llMCCT MCCTO B IICCB513,JIOM CCJIC, 3.UCCb 6b1Tb IIC MO)l<CT . 

B 'ra'KOM nOTOI<C HMCC1' MCCTO COBMCCTHOC rpaBIITaUIIOIIIIOC ..li.BH· 

>KCII HC B33'H M 0C'B51 3a Ill! biX )J( ll.ll,KOrr H TBCp,llOH cj)a3 11lO.A .ll,CHCTBIIeM 

crrJJbl TH>KCCTH. CaMa Macca CBH3Horo ce.rJH npc.llcraBJJRer co6oi1 

c rpywrypHpOBaii!IYlO cpe.ny- B513l<O~nJJaCTH4CCKYIO npH npe06Jia.ll.a· 

HHH D ~tai C Ce CeJIH T3K Ha ' 3b ~B aeMOH rpH3eBOH COCT3BJIHIOUlefr (rJJHHH· 

qrbiC, OblJICiBaTblC, lneC113Hble 43Cl'HUb1) H (KOIIfJIO\tepaTIIYl<> -lllpH 

n peo6JJ a.ll,a Jill H 1<pymJ006JIOMOliHOfO M 3TepHa.'!a Ka \l('H llO-rpH3CBOii 

n o 'I'OK). P a3..li.CJI CHIIH <j)a3 npu 113~IeHem t ll pycJtOBbtX y c JJosui'J s CBH3· 

HOM fiOTOKe He npOIICXOJlHT, II B )'C.IJOBIIHX 8118.1JOfHllllbiX Bbi LUCOpHBe-

.ll.CHIIbnt Jl.JISI CB513HOf0 CCJifl Q,=foQ2 npH QTD,=QTD, H Qlllt=Qlt<2· 

np11 31'0M COXpai!HeTCfl OTHOCHTCJlbHOC paBeHCTBO paCXO.AOB TBepJJ.O~I 

v Q TO o QT6 
H >KII,ll<OH cpa3 llOTOKa: -- - --'-

Q)f{, Q>K, 

CJJeJJ.oaareJJbiiO, a CBSI3HOM ceJJe ocso6o)I<JJ.e!IHC noToKa or TBep-

.ll.Oi'l cj)a3bi a npouecce ero .UBit.>KeHHH 11 ero raK H33blsa eMoe «ocseT-

JJCHHC» IICKJJtOlleiiO. Opn liH)!<eHepHOM peryJJHposaiiHH CBHJIIbi X ce.qeft 

HC06XO]li1MO H'CXO.li.IITb JIIIJ60 lf3 3CIJI.Cp>Katlllfl 06LUCfO ( rsep.n.oro II 

}J<II,lll<OfO) 06bCMa BCCi'l M3CCb! n OTOKa IIJIH C'OOTBCTCTBYIOUtCi'I CfO 

tracTII, JJ 116o H3 nponycKa llepes 3aw,umaeMoli'l o6beKT sccro o6oeMa 

CCJI51. 

H eOBH311bi C H CBH3Hbi C CCJICBble fiOTOIHI o6JJa.AatOT He TOJibi<O pa3· 

JllllJIJ bl\1 pc>J< 11M oM .ABIOKellliH, HO H pa3mrtllr o i'l TP~.ucnopru py1ow.ei'! 

c noco6IIOCTbiO 11 pa3JJII1111htM xapaKrepoM OT..'IO>I<CJIIIII. Tpa11cnopT11· 

p)'10W.3fl CnOC06IIOCTb CBH311blX CCJJeii no OTIIOWCIIHIO .. 1< Kp) llllbiM Tfl-

)!((',f!bl\1 BKJJIO<ICIIIIfl \1 311a<fiiTCJlbiiO BbiUJe tllWJIOfll4110H Cn OI.'OeiiiOCTII 

IICCBH311blX l'Cm:> ii. 3TO 06bHCHSieTCfl CTp)l<l)pllpOOtiiiiiOCTbiO, BbiCO· 

t<Ofl OSl31\0CTbiO 11, cJJe..li.OBHTCilbHO, Bbl COI\Oi'I [10 'l'll'p>KH8al0uteti CfiO-

C06IIOCTbiO cc:tcsoii MaCcbl CBH3110ro ceJtH. Or.'loiKetUISt ueco~3Hb1X 
CC.'ICi'l B IICC'I'CCIICIIIIuiX yCJIOBHfl'< C.'!C,'I,)IOT 3<li\(Jii) Cl'TCCrBCHIIOH COp· 

TllpOOKII Cj)p<ll\Ulli'l 110 Kpyni!OCTH, pacnOJHifllSICb 8 06ute\l C.'ly'iae 8 

Bll ' lC Tah Jla3hiHaC\lbiX J<OIIYCOB ObiiiOCa. np11 OT.TtOiKl'llllll I.'BA:iHOro 

CC.IH 1111 KH I<Oii COpTll p0131<11 CCJ!CBbiX Bbl HOCOB fiO Kp)'OIIOCl'll He npO· 

IIC.\0 1,ll r, !1\!Cl'T .. 1CCTO npOCTO npeKpa UlellliC .'l,BiliKl'IIHfl ace A MI\CCbl 

10" 
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CC.1Sl ll OT.'lOiKCHIIe ee B Bll,lle n 0.1e ii, Jie HT II ,!!.pyrux DOI<pbi TIIJ"J II1JIQ. 

LU3.lli OT.10)!-\CHIIli C.10e:lf DOTOKa {p iiC. 34) · 
B 6 o.lbWIIHCTBe rop HbiX p a !'ioHOB CCCP .!I.O:'I IIIHI!pyer o6pasosa-

i11IC CBHSHbiX CL'.'Jefi, XOTH ODie4eH bl ~.~COJl.HOKpaTHb l e CJ1)' 4 all, J<Or .J.a B 

O l.HO~t u r o ~ 1 )1-\e s on oc6op HoM 6 acceiiiiC cpo p ;-.11IposaJJHCb ce.111 o6o nx 

n mos, a ra1o Ke np o :~re i K Y T 0 4 H bi e cp o pMa UIIH. C r p yKTYP IIO-peoJJoru-

Pttc. 34. OrJJO iKeHHSI CBSI3HbiX ce.~efl 

4eCKHH THD CeJIH 3 3BHCHT OT r~OJI O fH4 eC KOrO crpoeHI1H c eJieo6pasyw-

LUHX Oll8f0B, OT ~1eTe O p0. 1 IOfHlle C KH X ycJIOBI1H c e.1e06pa30B3 11HH H Of 

caM oro era Mexa H11 3 ~fa . 3poai10 H HbiH MexaHH3:11 <tJopMHpOBaJJHH ce-

.'Ieii 06)'C.10B.lTlB8eT, Ka K npaBH.'IO, o6pa3GB8 HI!e HeCBH3 HblX CeJJ e i 't. 

CBSI3Hhle ce.'IH ¢opMHpy iDTCH 38 C4eT Of10 JI3 Hei1, Orl.'IbiBI1H, BOJl.OH8Cbl-

lUeHHb!X OChineJ1 H .:tpyrux <lJOpM c e.'Ie06pa3 0B8HHH , Bbi3 88HH 0 f0 H8-

pyweHHeM yC.'IOBHfl paBHOBe<:HH rpy HTOI3biX M8CC H8 I'OpHbiX CKJIOH8X 

H B pyC.18X. 

fJIHUH8JibHhie ceJIH s 6aJihlllHHcrse cJiyqaes xapaKrepHsywrc H 

HeCBH3HOH MOJl,eJihiD, T8K KaK COCT8B 60JibWHHCTB8' MOpeH, C03Jl.810· 

lUHX TBep)lyiO cpaay T8KHX ceJieH, rpy60}l.HCnepCHbiH, KOJIH4eCTB0 TOH· 

KO:lHCnepCHbi'X fJIHHHCTbiX H llhi.'IeBaThJX 48CTHU. B MopeHaX OTHOCH· 

re.IJbHO Hese.'lHKo no cpasHeHHID c ra.'lellHO-rpasHHHbiM .H nec llaHbfl\1 

3300JIHHTeJieM. C .llpyrofl CTOpOHhi, B cpopM11pOB3HHH fJIHUii8JlhHblX 

ceJieA npeo6na.ZJ.aer 3p03HOHHhli1 MexaHH3M paaMhiBa reJJa MopeHbi· 
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0 .J.H8KO HMeiOTCH CJJy4aH cp OpM HpOBaH HH CBH3HbiX fJ!HUHaJJbHblX ce· 
.rre fr. 

PycJJoBaSJ ACSITCJibHOCTb ce.nei1 11 Hx Jl.HHaMuqecKue xapaKrepu-

CTHKH. B npouecce CBoer o Jl.BH>l<eH!lH CCJleBble OOTOKH npOHSBO.ll:HT 

p a6ory 0 0 p a3Mb!By H lflO HaMbiBy p ycna. B OTJIHl.fHe OT llHCTO BO.LJ:-

l l bi X rop HbiX OOTOKOB CeJIH XapaKrepH3YIOTCH 3Ha4HTeJibHOH KOppO.n:H-

j))'IOl.UCH }l.eHTCJlbiiOCTbiO (111CTHpaHHe CeJJeBblM H BblH OCa~ !H B npouec -

ce JJ:BH)!(eHHR cenHU 6 e p er o s 11 .n:Ha p ycJJa ) , a raK)!(e y.n:ap Ho-pa3p y -

wrr re.1bHhrM B03}l.eHCTB'HeM, 4TO B COBOKYOHOCTH npHBO.ll:HT K 3H atiH-

TCJibHblM p y cJIOBbiM Jl.e cpop.Ma U HH ~t B npo uecce npo x o>I<JI.eH11R ceJIR. 

P ycJi osa H JI.eHreJJbHOCTb cenesbi X noroKos cro.'lb s eJIHKa, 4TO, n o MHe· 

HHIO He Koropb!X HCCJieJI,oBaTenei1 ( E r Hasapos), paspyw eHHe aHa pyc-

Ji a . c a :v10 no ce6 e HBJI HeTc R noKasaren eM ceJie·s oro cocrORHH51 npo-

w e.n:w ero noro"K a . Pa3Mbi'Bbi, no.n:Mh!Bbl 11 o6py weHHH 6 ep eros ceJIOObiX 

p yceJI TaK)!(e .LJ:O'CTH1fa!OT 3H34HTeJlbHbiX pa3MepOB H BO MHOI'HX CJJ ytia-

RX o6y·CJTQIBJIHB3IOT He TOJl bKO .LJ:OflOJI HHTeJlbHOe OHTaHHe- CeJJ H TBep,lbiM 

'M a r e p HaJIOM, HO H HBJTHIOTCH HCT0 4 HHKaMII MOlUHOfO OCHOBHOfO fHI-

T a HHR CeJJeBbiX TlOTOKOB, OC06eHHO B YCJJOBIIHX CJIO)!(eHH5t 6eperOB 

pbiXJibL\111 DOpO.LJ:aMH, JI,eJIIOBHaJibH0 -3.'110BHa.TJbHbL\1H TO.'IlUaMif, CHJlbHO 

BbiBe TpeJJbiMH 11 Tpe lUHHOB8Tbll\!11 CJia 6 0CKaJl bHbiMH nopo.n:aMH. 

n pH !3aTy XaHHH .LJ:BH)!(eHtH 51 n OTOKa, Bb13B8HHOM y nO.TJ OiKeHHeM 

y~JIOHOB pyceJI, HX pacwHpeHHHMH H pac nnacTb!BaHHHMH, a ra·K>Ke 

Jl.p)'rH:\111 cpalf<TOpaMH, o6ycJIOBJTHB8IOU(HM11 yMeHbWeHHe CKOpOCTeft 

Jl.BH)!(eHHH . DOTOKa, npOHCXO.LJ:HT HaM biB H OTJTO)!(eHHe CeJJeBblX BbiHO-

COB· 0TJIO)!(eHH51 CeJTeBbiX BbiHOCOB npOHCXO.LJ:HT TaKiKe npH pe3K0:\1. 

C)')!(eHHH HJTH DOBOpOTe p y cJia H o 6pa 30Ba HHH .n:py rHX npenHTCTBliH, 

Bbi 3 biBaiOW.HX o6paaosaHHe aaro p o s. B cso6o..'lHbtX ycJJOBIIHX Bbma-

.lleHHe H8HOCOB H3 HeCBH3Hbi X ceneft lllpOHCXO.ll;IIT npu TaK0:\1. }':\leHb-

WeHHH cpe}l.Hef! CKOpOCTH .LJ:BH)!(eHHH flOTOKa, KOr,la OHua OKll3biBaCTCH 

He}l.OCTaT04 HOH )J.JIH nepe}l.BH)!(eHHH TBep.LJ:biX cppaKUHH .LJ:8HHOrO .111-

HeH'HOfO paa:Mepa d. 
'=" CKOpOCTb np"6JIH>I<eHHO 1\<toiKeT 6b1Tb onpeJl.C· oT8 KpHTH4e•CKaH n 

JJeHa 113 cpopMyJibl 

(VII, l) 

3 necb a_ 1111rerpa.rrbHbiH K03cpcpnuueHT, YllHTbiBaiOW.IIit xapaK-
""' " • .nop~t) ' a raK>Ke Mac-repucTHKII ceJieso ro p y cJia, rpeHIIe KaMHeH, IIX 't' · • • 

cosocrb HaHocos B n oroKe. Ero 3Ha4eHHe KO.TJe6.TJercH B npe.1e·13.:"< 
4 0- 5 0 .LJ:JIH cpeJl.llllX )'CJIOB.Hi"t MO>I<eT 6biTb npliHHTO paBHbl\l .f,;), 

Jl. ~ H Jl.~~>Ke!HIH O.Il.llHOlfHbiX H8HOCOB- nopH,UKa 6,0 npll M3CCOBOM liX 

rpa IJ10JIO~T~~H3Hb 1 X ceJJei"I, r}l.e npOIICXO,UIIT COBMeCTHOe .LJ:Bil/KeHHC 

• • rh COOTBeTCTBeHHO nprt 3aTyXaHllll 
TBepJI.Oll 11 )!(H}l.KOII 'l'as flOTOKa, th Ill'! a OTTIOii\ ~ -
ABJi)!(eHHH npOHCXOJI.HT He Bbtna}l.eHiie Kp)'TlllbiX 't'paKU, • np.H..lOII-

4aCTHlfHOe iKe OT10iKeHHe HH>KHerO 
Hile acero a6be~1a ce.TJH. , ; ·qae ecnu npo.1o.'lbHblit 

IIOfO C.'IOH CBH31i0f0 ce.TJH npOIICXO.'lHT B ~ ;133~83('\lbl\1 \'1\.10110\t o.:-
, ycna MeHbWe no cpasHeHIIIO c ra . . 

)IK.'IOH p o" MaCChi 33011CHLUIIM OT ae.TJH4llllbl np~ , l.l' :Ib-
f3TOtJHOf0 Tpell HH ce.TJeB 11 , ' 
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".'].Bllf<l To 11!111 3~HilCJ\TliDIIOi' l lHIJJ<OCTII uoro IIH npH>I<CIIIIst ~ l'Jq, 
iT=[(Tolla). 

Jl<nllt 6bi.1JO .9KCnCplJ\ICIIT8.!Jbll0 1101\33<1110, l.JfO llpHI<TIJtJCCI<II BCJJIJtlll -

ll:l OCT:lTOlliiOfO JICilCpC.lBIIfaJOLUCfOCSl C.'IOll COSlli~OI'O rpH .3COoro no. 

10
K:l ho l:lBIICIIT or npono.'lbHOro yJ<.'IOII<l pyow 1 11 l3SJJJ<OCTII cc.Je-

noi'l \J<ICChl l)a· H a p11c. 35 npllnO.'l.IITCSJ rpaqmK JaDIICJI\Ioc r 11 

ho=f(i, 11), nO.!J)'ll<' llllhlil 91<cnep1t~ICHT<l.'lbiiO B .1Ja6op arop11b1X y c .r10_ 

llllfl\. 
Jlml OUCJII\11 7J.IIII<IMIJlJCCJ\llX xapal<TCpllCTIIK CCJI CObiX llOTOI\OB 

11'\. p<13~1Cp00, BOJI\10>1\IIOCTII p cry~ 
JJIIpOO:lllllfl II'\ .1\Bli>I\CIIIHI II 11pOCI<· 

TIIJlOOallllfl pa3JIIJ,tJ1JbiX 11Jl0TH130CC· 

.nCBhi X MCp011p11S1TJiii II C06XOAIIMO 

OllpCACJICIIIIC CJICAYIOW.IIX OCIIOOIIblX 

KOJIIIllCCTl3Cll ll bi X 3Jl('MCIITOI3 CCJlei'J: 

0 002 O.O'f 0.,05 0.,08 qtO 0/2 
' ' · ot l, 10 

Puc. 35. 3allltCtt\tOCTb ncnepC.lBil· 
raKJIU<.'rOCll C.10ll OOTOKa OT YK.10113 

P\'C.13 II IIR 11\0CTII Ct'.1C!IOit \1 aCCbl 

np11 ho=f( tl, i): 
1- f1 "" 10 nua1: 2- f1 - ::!0 nyaJ: 

3- fl -= 30 nya1 

I ) pacxoAOB noroKa (cpen.niJX 11 

M(IJ<CIIMaJlbllbiX); 2) 06bCMOI3 CCJle· 

BbiX Bbi iiOCOO; 3) Cj)Cll.llli X II MCIJ<Cil· 

M a.'l bll bl X Cl<OpOcTeii ll.Oil>I\CIIII fl no-

TOKa; 4) :\tai<CII:\laJibllbl X I'JJy6H'i 

llOTOI<3; 5) 1<011 UCIITj) a Ullll 11 a HOCOI3 

B llOTOKe (06bCMIIOrO Beca ceJJfl); 

6) cpeJlnefl 11 MaKCIIMaJibHOfl I<pyn-

IIOCTII TBep)lbiX OKJIIOI.Jellll~l. rpaHC· 

llOpTII pyeM bl X llOTOKOM; 7) 9cpcpel<-

TIIBHOil Bfi3KOCTII CeJieBOi'l MaCCbl 

(!J..Tifl CBf131lblX ceJJei't) . 

Onpe.ue.'leuue pac"'eTIIbiX 3Hal.JeHnii nepellllCJJeiiHblX 3JJeMellTOB 

II xapaKrepUCTIIK CeJieBbi X llOTOKOB npeACT3BJifiCT 311a 4!1TeJibllbiC 

rpy.lllOCTIL Oco6cHBO Jarpy.uHHTeJJbHO onpeJJ.eJJenHe ra,KHX xapaKre-

pucrlll< CCJICi'l, KaK HX paCXOJl, CKOpOCTb, 06beMIIbli:r seC H Bf13l<OCTb 

noroKa. H cnocpeAcrseHIIbiX H3MepcHuii AHIIaMH4eCrK I1 X 3JJcMeJJTOB 

Ce.'leBbi X nOTOKOB B npouecce IIX JlBJ1)J<ellJHI, BCJICJlCTB He MaCWTa6IIO· 

CTII, BIICJaniiOCTII II KpaTKOBpeMeiiiiOCTII fi 'BJieJIJ151 II OTCYTCTBH5T 

cpe.'lCTB 3BTOMaTilllCCKOii periiCTpaUHH 1J1 <j}HKCa UI111 TaKHX 9JieMeHTOB 

CC.1SI, K3'K CKOpOCTH, rop!13011Tbl H KOIIUeliTpaUHSl TBep)loi1 cpa3bl, .'1.0 

Hacrosuuero speMeuu ew.e nollTH 11e npOH3BO.LUlJJOCb. 1 hieJow.nec fl 

JlllllllbiC II \ICTO.lbl OnpC.lC.1CIIl1fl 9JJe:\lCIITOO CC.'IH OCII00311bl 113 o6-

C.1C;10BaiiHfiX 'no C.'le.la:\1 npOWC.llW11X CC.rJe i.f, AOilOJIIIellllbi X 3KCilCpH· 

MCIIT<1.1bllbBlll fiCC.'IC.UOBalliiSI\1'11 11 allaJIJlTHllCCKII\111 npopa60TK3)1H. 

Huii<e npHBO..'lHTcst HeKoropblC ~1eTO.lbl onpeJJ.C.'ICIIIIR 3TIIX 3JIC\1Cll roB, 

npe.l.1<JiKCHJibJe pa3.'1HllHLJ\tH aaropa\Jll, a raKJJ<c cpC..lllliC IIOp\lbl, 

<'OOTBCTCTBYIOW.IIC Haryp11bJ)1 nOKaJaTC.1fiM CCM'BLIX IIOTOKOB. 

p a C X() .'I bl CC.'ICBbiX llOTOKOB KO.'Ie6.'li01C51 B DC C b~ICI UlltpOKIIX 

npe;Ie.'laX OT IICCKOJII7Kl1X JlCCfiTKOB JI.O MIIOriiX COTCII Ky60\1CTp013 B 

C~Kyu.;Iy. XapaKrepuo, 4To ce.TJesble pacxottbJ, xaK npasuJJo, 11e csH -

3aHbl c 6LITOB.b1~1H BOJUlbiMH pacxOA<IMII JI.alluoro BOAOTOKa •11 ue Kop-

pe.'IHpyKncH c IIJH1Jt. H epeAKo ce.'ICBote noroJ<H IHHIIIIKHIOT a cyxHX 
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pycJJaX 11.'111 B pycJHJX ncpHOJlHllCCI<IIX uo.:tOTOKoo, uouce 11c HMCIOUU1X 

IIOC'IOSJIJJIOI'o IHICXOJI.a, IIJJH a pyCJJax, xapaKrcpuJyJOLilHXCH II'H4TOiK· 

llhl~lll CiiJITOBbl\111 paCXOll.8\IH B )lCCHTLIC 11 ll.8ii<C COTbi C ll.OJIH Ky6o-

l\l c 1 pn B Cl'I<Y li l l Y. B 1 o II<C upe~H I CCJICDbiC pacxo;l.hl a n Oll.0611bi X pyc-

JJHX ~1 o r y 1 Uhl'll> OCCI>\Ja 3JJa 4HTCJJbllhiMII· 

l\<11< 11pC11311JIO, CCJICBbiC paCXOJI.bl MoryT ll JlCCHTKH H COTIIII pa3 

n p c llbllll Cl Tb 61>1 f013biC H 061>1 LJIJO BO ;\11101"0 p a.1 fl pCilhiiiJ a 101 ~18 KCII· 

MCI .'IbllbiC nOJlllbiC paCXOJI.bl a 6accci'111ax, r.nc CHill cjJOpmlpylOTCH. Oco-

6ciiJIO :)'1'0 OTIIOOITCH I{ CCJI51 ,\il, MCX<IIJIW:IM KO'lOphi X CllHJClll IIC C 3p0· 

3 110IIIIbiMH 11pOUCCC<IM H, Cl C llapyWCfiHCM YCJIOBIIi'l paBIIOBCCH51 rpyii-

TOBbiX Mace. B 3THX cJJytJaHx 'Ma•KCHMClJJbflhiC ccJJCBhiC pacxoll.hl, KaK 

llp<11311JIO, SII3JISIIOTCSI Cj}yllKUHCH MOW.HOCHI (rJJy6llflbl) rpyiiTOBOrO MClC-

CI·IBCI ( Ofi OJI311H, OIIJi biOHIIbl, OCblnH) , o6pa30B8BIUCf0 CCJICBb l ~i fJOTOK 

II MCIJIO CBfi'3CIIII I bl i'l C 06'bColviOM BOJI:IIOfO CTOI<a B 6aCCCfiiiC. TaJ<aH if<e 

1<3p'1'1111Cl HM CeT MCCTO npH npopbi'BC pycJJOBhiX 3aTOp0'13 111 38138JIOB, 

J<Of)la MaKCIIIMCIJibllbiH CeJJCBbiH paCXO,'l. pe3KO 003paCTl1CT 38 CtJeT 

npopaaBuJcikn Ma'CC bl ·Jarop a. EcrecraeiJIIO, 4TO 13 n o.n:o611b1x c.~yt l a­

nx BCJIH4l llla Q<" CeJJCBOfO llOTOKa (!l.lliiiiOi'l CCJIC1BOH BOJillbl) MO· 
M:IKC 

)J<CT 6bl'fb BO MIIOrO pa3 60J!blUe ~laKCH~IaJibliOfO BO!l.IIOfO paCXO,lla 

TOi'J )1\C n OBTOpHCMOCTM B Jl~IIIIO~I CClleiiiiH pycJJa (C\1. puc. 35). 
Onp.eneJJeiiHe ;\JaKcmJaJJ bHbiX ceJJeobJX pacxo.rtoa . &oJ-.JO)KIIO c.'le-

hyJOW..HMH Mero.na~nl: 

• I . no uarypllblM noKa3aTCJ!fl:.t, T. e. no CJJena~l MaKCH:.taJibHOro 

)J<II a oro cet1euufl ceJJeooro noroKa B paceM arpHsae'>10'>1 crsope: 

Qc vcW'c• (VII ,2) 
M3KC 

fllC 

(Vll ,3) 

lli•Hpnua ,noroKa B, I<aK npaBHJJO, cooTser crayer cpcnucf1 WHpuue 

pycJJa n o Ma i<CIJMaJJb.IIOfl rJJy6wue n oroKa, MaKCHM8Jibii8H )l{e rJJy6H· 

na H Mnllc MO)J<er 6b1Tb 0111pc.ueJJe11a 1no CJJCJlaM naHDbiCwero ropn30HT~ 

JI OTOI«l. T a i<II MII cJJettaMH Mo.ryT CJJY)I<HTb copoaHnafl nopo.ua •• CIIH.TbiH 

«nycrbl'llllblii» 3arap ua cKaJJbllbJX 6epcrax, rpanHUbt CllfiTOII .. ceJJeM 

pa CT
1
JJTCJibiiOCTII ua 6ep e,rax pycJJa, Jl 1111HSI BbllnJJeC~OB rpfi3CBOII MaC-

Cbl nOTOKa 11 T . .1J.. CKOpOCTb nOTOKa, COOTBCTCTBYIOLUafl ero Ma KCH: 

MaJJbiiOi'l rJJy6unc, npu orcyrcTBII'II .uaullbiX uarypllblX 113~1ep:HHlt 

MOii<CT 6biTb Ollj)C.flCJICIICI no OJliiOil HJ cpopMyJJ, npii BC)lellllbiX ll~l/KC. 
2. 06bC~IIIbli'l c noco6 onpcneJJellllfl MaKCH\ICIJJbiiOro pacxoAa. 

Pa cxon onpc.lJ.C.'ISlCTcn 113 BblpaiKCIIIISI 

(VII.4) 

r.ne Q
11 

nOJlllblii pacxo11.; Qr - pacXOll. l!allocos u u- nonpaoo'l~t .bi A 
KO:HjHjJ IIUIICIIT, y4 HTbrsaiOLUIIj't pacn.~aCTbJB<tllliC BO!lW ~ p)c~: 
(I 10 1 15° ) M aKcnMaJtbHblll aoJlllbHt pacxoJI. onpe.ue.1SJeTcR o6bl 

llb;\lll n:.npo~OfiJliCCKifiMH MeTOA3\III (n<> OJ!Ot.Ua!l.ll BOJI.<>_C6opa),() p:~: 
xon uaHOCOB onpe,ne.'ISICTCfl JlOOliBJICHHeM K 80,/liiOMY pacXO.llY 0 'b · 
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BOil ;J.O.'TII TBep.noft <f>a3bi, COOTBeTCTB)'!OIU:.ii .U2IIl-101i H2CbiiUeHHOCTH. 
Ta K, ec.r111 o6be~t HaH KOHUeHrpauHH rsep.nou <t> a3bt coer a B.TJ Her 30 %. ro 

Qc = (Q ~ + 0,3Q.) a. (VII ,5) 

B c~v 4 ae, ecnH .nnH paccMaTpHsaeMoro 6acceRHa onpe.neneH Kosq>. 
4HIUIIeHT ceJieHOCHOCrH f, MaKC!fMaRbHblft paCXO.U MOR{eT 6b!Tb llO.'ly -
4eH Y~fHO>I<eHneM so;J.Horo pacxo;I.a Ha nor •Kos<f>cpnuneHT· MaKcu-
,1a.'lbHbtii BOil.Hblli pacxo.rr. MO)I{er 6b!Th nonytJeH IIJ pactieTHoro r u.u.-
porpacpa BOil.HOfO noroKa, COOTBeTCTBY!OIUerO .U3HHOfl 06ecneti€HHOC1'1! 

QcMBKC = /Q8M31<C ' (VJI ,6} 

)l.'Jf! onpe.neneHIIH CKOpOCTH .UBH)I{eHIUI CeneBblX llOTOI<OB npe.nno-
)l{e.HO 6onbmoe r<ORHtJecrso paJnHtiHbiX cpopMyn. O.nHoH: H3 HaH6o-· 
nee ynorpe6HrenhHbiX RBRRercSJ cpopMyna Cpu6Horo 

Vc = mo · R'!.f'l •. (VII,7) 
a 

B HeJ! m0 - K03cpcpHUHeHT wepoxosarocr.n r opHbiX pycen (npHHHM ae-
Mhlif asropoM paBHbiM 6,5); a- K03cpcpHuHeHT, YtiHTbtsa!OUJ.HH BHYT· 
peHHee conporHsneHIHe cenesoro noroKa; a= ( <JlYH + 1) 0·5, r.ne Yn-
y;I.eRhHb!H Bee HaHOCOB H K03cpcpHUHeHT •CeJieHOCHOCTii 

'\ ' ~-1 
cp = '\'R _ 1 ; v~- o6oeMHblft: sec cenesoti Macchi, r/At3

; R H 

I- coOTsercrseHHO m:;I.paBJIHtiecKHii pa.J.HYC 11 yKnOH pycJia. B pa3-
sepHyToM BHAe <tJopMyna CpH6Horo JanHrnercH raK: 

6,5R'I.f'l• 
v~ = . (VII ,8) 

[ 
< v~-1) . +I] 
('\'H-I) '\'R 

<I>opMyna XepxeymUI.Je npe.nJiaraer TaKy!O JaBHCHMOCTh: 

Vc = 5H'1•f'1' (1 + 1,42S)'1•. (VII,9) 

B stoli cpopMyne H 11 I cooraercr~eHHO pac4erHbre rJiy6HHbr H yKnoa 
pycJJa, a S- 06'beMHaSJ KOHUeHTpaUHH HaHOCOB B llOTOKe, onpe)l.e-
.'IHe:MaSI KaK orHorneHHe o6'heMa rsep.noli <tJa3bl noroKa WTu iK ero 
o6meMy o6'beMy W o6. 

(VII, 10) 

.l'hfeeTCH eme pHil. aHanorHtiHb!X <tJopMyn .UJJR onpeAeJJeHHH CKO· 
pOCTH Il.BHJKeHHH CeJIH, TaKJKe OCHOBaHHblX Ha cpOpMyJJe llie3H C BHe-
CeHHeM B uee KOppeKTHBOB, ytiHTb!Ba!Oll.I,HX cenesoli xapaKrep noro-
Ka. Bee 3TH cpopMyJihl, TaK JKe KaK npHse.neHHaH Bbrrne <tJopMyna )l.JIH 
Onpeil.e.'leHHSI lMHHHM3JibHOH nepeJI.BHraiOll.l,eH CKOpOCTH .UJI!I BJietieH!i!l 
t!3HOCOB Ja;I.aHHOft KpynHOCTH, no CaMOH CBOei1 crpyKr ype npHMeHH· 
Mbi K OIUtC8HHIO JJ.BH)KeHHSI HecBSIJHblX ceneii. K HeCBH3HbiM JKe ceJlH~ 
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o rHOCliTCH cpopMyna Er11a3aposa, raK>Ke onpe.ncmi JOUI,aH cKopocr& 
.nsm•<eHHH ceneti rre 4epe3 m.npasJIH4eCKHH pa.nHyc (rny6Hrry) noro-
Ka . 11 e.: o rracbt ll.l,eHHOCTb, a 4epe3 yKJIOH pycna 11 MaKCHMaJibHbtH JtH-
HeiiHbiH pa3Mep HaHOCOB. 

tJ = ( 17' 7 Ig ~ + 20) VRT (VII,ll) 

B sr oi't cpopMyne, KoropaH npHMeHHMa np11 ~ >5, K.- cpe.nHHK 

seJJ JJ'IHHa Bhrcr yna II.Ha (Bbrcryna wepoxosarocr11). ll,nH onpe.nene-
IIHH CKOpOCTH Jl,BH>KeHHH CBH'3Hb!X ceneft pactie1'Hbte (j}OpMyJib! npe,n-
JJO>Ke!!bl MoCTKOBbltM H <JlJieHWMaHOM. n o cpopMyne MoCTKOBa (.lMl 

rpHGe-t<aMerrrrhtX cenei1) 

(VIl , l 2} 

r.ne K.c- napaMerp, Bbipa>KaJOIUHH MaiKCHMaJibHYJO norep10 srreprmr 
.npH 3a.U.aHHOM paCXO;I.e, 3aB1!'CSIUI,'HH OT OTHOCHTeJ!bHOH ~p)'lnHOCrH 

rsep.nbtX BKJI!Otiemrii B noroKe 

d 
e = -

H' 
(VII.l3) 

r)l.e H - rny611Ha noroKa, ,Jt; d- cpeJI.HHH JIHHeiiHbiH pa3Mep sKnJO-
tieHHH, At; g- )IIOKOpeHHe CHJibl rH>KeCTH, ltt/ CeK2; i- <f>aKTH'Ie"CKHH 
yKJJOH pycna; iT- yKJIOH, ~oo rser crsyJO ruHfr KoscpcpHUHeHry ocraroll-
Horo rpeH 11!1 ( Ha tiaJ!bHbiH YKJIOH, o6ecne•-LHBa!OUI,HH Jl,BH>KeHHe IIOTO-
Ka ) . D o cpopM:YJie <Jl ne~ llU MaH a (JI.JIH rpH3eBbiX ceJiei'r) 

(VII,l4) 

r.ne V 8 :- 'C'KOpOCTb BOJl,HOPO IIOTOKa np·H reX >Ke pa3MepaX IIOTOKa H 

pycnosbrx xa pa•KrepHcrHKax (yKnorr, wepoxosarocrb) , .nn11 r:oropblx 
np0113B0Jl,HTCH onpe,neJJeHHe CKOpOCTH cenesoro nOrOKa, ltt/ CeK; a-
napaMerp, ytiHTbrBa!OtUHH BHyrpeHHee conpOTHBJieH"Ie BHJKonnacru-

qecK o~o CBH3H0f0 IIOTOKa 

a = [ l-O, lycVrJ3-1lol · (VII, 15) 

3.necb Yc- o6'heMHbli'I sec cenesoii MaCChi, T/At
3

; T\3- scpcpeKrHBHaR 
BH3KOCTb CeJJeBOH M3CCbl, nyaa; T}o - MHHHMaJJbHaSI '8SI3KOCTb ce.TJe: 
soli ;-.IaCCbi rra 1rpaHHUe nepexo.11.a HecsHJHoro 'noroKa s ClUIJHbiH 
(T}o=3 nya3) . <JlopM)'JJbl .UJIH onpe>AeJieHH.R CKOpOCnl Jl.BH>Ke.HHSI CBSIJ· 
HbiX cenef• 8 OTJIIItiHe or HecsHJHbiX, Y4HTbiBa!OT rna•BHbiH su.n co-
nporHsJieHt;H raKoro noroKa- ero BHJKOCTHble xapaKrepHcrHKH, oue-

A~ e3 yKJIOH ocrarOl!Horo rpeHHR 
HHBae~tbl e no cpopMyJie 1•10CTKOBa tiep _ 
io 11 no cpopMyne <llnei'rwMaHa, Henocpe.ncrserrHo qepeJ BR3KOCTb no 

TOKa l'Ja (p!iC. 36) · eAeJieHHR CKO• 
Cne.nyer no.n4epKHYTh, 'ITO see cpopMYJibl JI.JISI onp 

aK HeCBSIJllbiX taK H CBR3· pOCTII .:I,BIIIl<eHIIH CeJJCBbiX nOTOKOB - K ' ' 
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. t<.. )l rwarc 1bHOii 31<CJH:'J111~1CHI'3 . flbllOii npOBepJ<11, Tal< I{ 'J J< 
llhl\ 1pt.'l)\l< • .. < 

1
-ll6') aHa lliTII'leCI<II C u,e.'lblM pH,UOl\1 Jl.ODy J.UeJIIIJI II j'CJl OB-

IIhiBC1C'IIbl • , < • 
HOCT~it, .'1Jt60 3 KC'IlepmleHTa.11bHO H8 ,'J.OBOJibHO CKp O ~IIl0~\1 IICXO..'I.HOM 

H e 
'KO 'lbi'O nODblTOK cpa BHellll51 Jl.3 II Jib! X ,1)3 I< Til 'leCK•IIX 

Marep11a.1e. l • ' , • 
. " npiiBe'IJI K 60'lblUH~l paCXO)I<,UeHIHL\1 pe3) .flbT3TOB n o p a3• 
113\lepeHIIJJ • • ' ,h , . H 
.'lll'lHbi\J np11se.leHHbL\I 11 He npnse.leHHbL\1 3.leCb 'l'o p:'-1) .TJa:-.1. an6o-

TJee .lOCTOBepHbDIII 113 cpopMY.'I .l.'IH onpe,!l.eJlC'Hilfl CKOpOCTll Jl.Bil)l\ell l!H 

~eCBH 3 HbiX ce.1eii 5IB.'I5IIOTC51 cj>Op;\I)'.Tlbl, OCHOB311Hble Ha :'lla!.<Cml a.TJ b-

.. p\·nHOCTII rpaHC110pTHpyel\1blX nOTOKOl\1 Bl<.TJ I04elllll l ( T ilina 
HOII K ; .. 
~t=Q ]/d). 3Tit cj>Op;\1)'Jibl ,].8\0T 3H8'lJ .. eHne He cpeJI.HCil II He M 8 l<CH-

" a .+.a 1·rJJlJeCKOJI uHepU110HH011 CKOpOCTII DOTOK3 B Ce4eH,JIIl 
.:\J3.1bHOH 'I' ' , 

' r.n.e npel<paruJJu Jl.Bll)l<el!He Bt<mo-

M/C 

~0 

~0 

~0 

I.JeHIHI TOfO JIJlli llHOfO pa3Mepa. 

P a 3 ll·l e p bl (c p eJI.HII e 11 MaK-

cn M aJJ bHble) l<pyn ll bi X BJ<JIIO'leH II ~ I, 

rpaHcnoprHpyeMbiX ce.n51M il, Moryr 

6b1Tb onpe.n.e.neHbl Henocpe.n.crseH-

HO B rex Ce4eH1151X llOTOI<a, J].JlH KO-

TOpbiX rpe6yerc51 onpeJI.eJieHne 

oKopocnt. Tio4TH Bo Bee cj>opMyJlbT 

.n.m1 onpe.n.e.neHil51 cKopocrei'l .n.sn-

)KeHn51 DOTOKa BXO.UIIT B TOM IIJ111 

l!HOM BII,Ue 3Ha4eHIIe J<OHUeHTpaU,IIH 

0 ~__JL.0:4---' : ---L---'----'--....L.. HaHOCOB B nOTOKe ( 06beMHOrl HJl H 

O,f5 0,20 O,ZS 0,30 secosoii). Onpe.n.eJJeHHe o6beMHoro 

Puc. 36. KpuBble 33BIICIL\tOCTII CKO-

pocTI! llBIIiKeHJII'I CBI'I33HOfO ce.11'1 OT 

ero CTP\'Kl'JPHO·)IexaH!I'IeCKI!X xa-

paKTepiiCTI!K II f.1VOitHbl ill0TOK3 npll 

t•c =f (u.; T); V); i=0,045 

seca ce.nesoA MaCChi Hall6oJJee 

CJJO)I{HO. 3Ha4eHIHt 'Vc ceJleBbi X no-

TOKOB KOJJe6.'110TCH B lUHpOKHX npe-

,ll.eJiaX OT 1,1 - 1,2 .UO 1,8-1,9 T/ Jt
3 

11 6oJiee. AHa.niiTHlJeCJ<Oe on peJI.eJler 

HHe BeJJ'Hl!HHbl 'Vc Jl.JlH JI.aHHoro ce~ 

Jie•soro 6acceAHa ('sepHee JI.Jl :it 

i)3C4eTHOfO ce.nesoro nOTOKa HaH60JibWeH KOHU,eHTpauHH B 3TOM 6ac-

cei"lHe) IICKJl\OlJeHO, TaK KaK BCe BeJ111411Hbl, BXO.UHW.He B QJOpMyJlbl Jl.J!H 

onpe.le.'TeHIIH 'Vc, B3aH MOCB513aHbJ. T a K, ,'1..'151 on pe;te.nell 1151 o6beM Hotro 

seca aHaJJHTiflJeCKIIM cnoco6oM Ha.n.o 3HaTb secosy10 HJlH o6beMHYIO 

KOHUeHrpauu\0 HaHocos s noroKe. Ha ocHosaHIIH MaccOBbiX HarvpHbiX 

J].aHHbiX 0 KOHCIICTeHUU51X II rpaH<:OCTaBaX CeJleBbiX DOTOKOB npe.U-

CTaB.'T51eTC51 803MQjf{bJM npe.UJlO/KHTb CJle,!l.y\OJ.UIIe np116Jlll)l{eHHble 3H3-

lJeHHfl y, . .l.TIH pa3.1114HbiX ycJIOBHH. 

06be::'\tbl Ce.'TeBbiX BbiHOCOB ~roryT nO,lClJHTbJBaTbCH no OJ10W.3;!.51M 

Ce.1eBbiX OT.10if{eHHH Ha KOHyCaX BblHOCa 

Q = Fh , (VII, 16) 

l'.le h- Cpe.lH51H ~IOlli.HOCTb npHpaW.eHIHI OT.'IO:iKeiiHH B p e3yJJbTaTe 

DpoXO>K..'J.eH'HH O.llHOfO Ce.'TSJ. ,.U.'IH KOHTpOJ151 OOJlylJeHH blH 06beM ceJJe· 

-BbiX BbiHOCOB MO>KeT cpaBHJiBaTbCH C 06be\10M BbiHeCeHH~IX 33 J1.8H· 
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llblii CC.Tlb CCJlC06pa3yJOlUJJX OlJaros ce.neBbl X BbliiOCOB C • . ywecrseH-
11 YIO p OJJ b B Ta 1<011 cpa BIIHTCJlbHOll OUeJJ KC o6bCi\IOB ~~ O)J<CT CblrpaTb 

JtCWII(j) p11pODa 1111C 33pOcjW TOCHH:.lKOB, CCJHJ 3a JJeTbl llCJlaiOTCH n 
npOXO)l<!lC IIIIfl J<3)1<!l0 f 0 ceJIH. OCJie 

K paTilO II xapaKTcpucruKa ceneablx noroKoa 

f yCTOf p113e-KaMellllb!C II KaMeHHO·r pH3eBb!e 

CB11 31lb!C CCJJII, BeCbMa H3CbiUJ.eHHb!e 

Kpy nllOOOJIOMO'IIIbi M M3TCp113JIOM 

Con3HbiC rpn 3 e-w.e6 e mlcT~Je ceJJH, HCCBfl3· 

Hb!C CeJJH, TpaHCnOprHpYIOW.He 3H3'1H· 

TeJJbi!OC I<OJIII'ICCTDO I< pynHO!\JpaKUIIOH· 

HOfO 06JJOM04110f0 M3TCpHaJJa 

l-lecan31lble ceJJH, TpaucnopTH pyw.He 6oJJb-

woe KOJIII'leCTBO pblXJIOOOJlOMO'IHOrO Ma-

TepHaJJa, CpellHHX H MeJJKHX !\JpaKUHH, 

a T3K)I(e CBn3Hbie rpn3CBbte ceJJH 

Hecon3Hble ceJJH c llOMHHHposauHeM BOll-

JWH COCT3BJIHIOW.Cii 

B o6meM cJJyYae o6beM ce.'IH 

3 u a ~ eH Jm 

Yc· r '·" ' 

1,7- 1,9 

1,5-1,7 

1,3-1,5 

1,1-1,3 

W = QcpT, 

X apaKTepHble peruoHhl 

BbiCOKOfOpHble II ropHble 

patiOHbl Ll,euTp3JibHOI 0 H 

MaJJoro KaeKaJa, THHb-

illaHn, naMHpa, BocTO'I-

HOH CH6HpH 

ceJJeobie 6acce~iHbl KapnaT 

Kpb1Ma, Ypana 

cpe.llHea3MaTc K ue npe.ll-

ropbH (<l>epraHCK3ll AOJIH• 

Ha) 

(VII , 17) 

r Ae Q - cpe.n.HHil p acxoA ceJIH, a T- speMH .n.eikTBIIH ceJIH, ceK. 
C ,n.pyro i'J CTOp OHbl , npH Ha,Ue)KHOM onpe,n.eJleHHH , 06beMa ce.TJeBbiX 

BblHOCOB H 3H311 HH spe:.1eHH npOXO)I(,UeHH51 CeJIH upeJl:CTa,BJTHeTC51 603-

MO)l<HOCTb 'KOHTpOJlbROfO onpe,n.eJTeHH51 c pe,n.Hero pacxo,n.a ce.'leBbiX 

BbTHOCOB 11 c pa'BHeHH51 ero C MaKCHMaJibllbiM, onpeJ].eJICHHbiM B COOT-

BeT<:TBH.YI c Y•Ka3aHHfiMH, JI.aHHbiMH Bbiwe. 

B 51 3 I< o •c r b CB513.Hbi X ceJJeBbiX tnoroKos np11 oT<::yrcraHH Heno-

<:pe,JI.Cl'BeiiHbiX ee H3~1epe~JH!"t 11 B3H THH npo6 ceJJesoi-1 MaCCbl s npou.ec~ 
ce npoxo)J<D.eHH51 ceJ1el1 ~Jo)l<er 6b1Tb npu6Jlll)l<eHHO JaJI.ana c.TJe.ly\0-

lUHMII rpaJI.ali1HHMII. 

XapaKTepucTttKa KOHCttcTeHUHII ceneooll Maccbl 

CeJJesble noTOKH, rpn3CBaH cocTaeJJnJOUl~ . n KOTOpbiX o6JJa)laeT 

)I{H]tKOii ( KHCeJJeo6pa3HOil) KOHCHCTeHUHeJJ • • • • • • • • • • 
CeJJesble nOTOKH, rpH3enan cocraBJIHJOW.aH K.?TOpbiX o6JJa)laeT KOH· 

CIJCTCHUHeii cpe,llHeii rycTOTbl (THna r yCTOJJ CMeTaHbl) • • • • • 

Ype3Bbl'laliHo ryCTble (nacToo6pa311ble) I<OHCIIcreHUHII ceJJell • • • 

BRJKOCTb rt. 
nva• 

3-10 

10-20 
>20-30 

npHBOJl.HM xapaKTepHbl e ,UaHHble flO OCHOBHbiM KOJlUlleCTBeHHbiM 

XapaKTepllCTHK3M ceJJeBblX OOTOKOB, onpeJ].eJlHIOlUHM ·HX Jl.ltli8MHKy. 
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C K 0 p O>C T Ji ,.lBII>I\eHIIH ceJieBblX OOTOKOB KOJie 6JI IOTCfl B npeAe-

.1a \. 3 - 10 . ~t f cel\. O n t e4eHbl u 6o.rtee Bbi COI<Ile ci<opocrH ABII>I<ellnR 

ce.1eit (.,ly p y ..'V I\!1) . 
f .'1 \ 6 II H bl ce.rr eBblX n OTOI<OB IWJie6.rrrOTCH, B 3aBIIOIIMOCTH OT 

p yC.10Bbj X )'CJIOBII i"t II MOUI.IIOCTII CeJi efi , B ill II p OI(IIX npCACJiaX OT 1- 2 

.'1.0 8- 10 At II BbiWe. 
3H3 4CHIIH 06beli1 H 0 f 0 seca CCJICBOi"l M3CCbi - OT 1,1-

J ,2 ..10 l ,8- 2,0 r /.lta. 
llln p u u a ce.rreBbJX p yceJI Ha ¢ tmcuposaHHbtX y ttacr i<ax s 6 0 Jib-

WIIHCTBe r o p HblX 6acceiiHOB KOJie6.rreTCH B npe,LleJiaX OT 10- 20 ,l t 

,.1.'151 ue6o.rrbWIIX 6 accelt HOB 11 y3KHX KaHbOHOB .no 50- 100 .M AJISI 6o-

:we p a3BtfTbiX pyceJI. B o MHOntx cen e BhJ X 6 acceiiHax HMetOTCH Y3Kne 

CK3.lbHble t<aHbOHbl , B KOTOpbiX UHipliHa p yCJia cy :a<ae TCH AO 4- 5 .M. 

3attaCT)'IO TaKHe cy:a<eHif'H COtJeTaiOTCH C llOBOpOTHbiMH )"tJaCTKaMH 

pycJJa, 4TO o6ycn o sm1Baer saropoo6paa osaHHH Ha no.no6HhiX yqa. 

crxax. 
p a C X 0 A bl CeJieH, KaK y)l( e 6hiJIO OTMe 4e HO, KOJie6JII01'CH B npe-

.ne.'Iax OT 10- 20 At 3/CeK AJI51 MaJIOMOlll.HhiX c eJJeH AO HeCI<OJJbKIIX COT 

xy6oMeTp08 B ceKy HAY AJIH ceJJeH 3Ha411TeJibHOH MOW.HOCT,Ji. 

0 6 be M bl B bl H 0 C 0 'B CeJJe8biX nOTOK08 COCTa BJIHIOT AO 10-
20 TbiC· At3 AJ151 Ce.rreH HC3Ha4HTeJibHOH MOlllHOCTH, OT 20 AO 

100 TbiC . ..U3 ,Ll.'ISI ceJieli cpe.nHeH MOlll.HOCTH H OT 100 TblC. AO l MJIH. At3 

.n.1SI ce.rrefi 3HattnreJibHoil MOW.HOCTH. Karacrpo ¢lf'leCKHe ceJJeBbi e 

nOTOKII xapaKTepH3YIOTC51 ew.e 60JTbWHMH 06beMaMH. 06beM Bbi HOCOB 

A.'IMa-AtHHCKOro ceJISl 1921 r. cocraBHJI no opHe'HTHposottHbiM A aH-

HbiM, 3,5 MJIH. ,lt3, a 06beM l1CCbiKCKOfO CeJIH 1963 r.- O'KOJIO 

6 MJIH .. .4!3. 
n p 0 A 0 .'l >K H T e Jl b H 0 C T b ceJieH KOJie6 JieTC51, Ka i< npa 8 HJIO, B 

np~.aenax l -3 'lac. B cny 4aH:x, Kor.na MeXaHH3M Q>o pM.HposaHHH: c e-

JJeH li )'CJIOBH51 HX A81DKeHHH o6ycJIOBJIHBaiOT CHJibHO 3aTOpHoe A8H-

iK.eHHe nOTOKa H npOXO)I{.,LleHHe ero BOJIHaMH, 0 6lll.aH npOAOJI)I{HTeJib-

HOCTb ceJJH MO/KeT paCTH:HYTb'CH 3a Cl!eT npoMe/KyTKOB MeiKAY BOJI · 

HBMll. liMeHHO TaKOH xapaKTep HMeJJO npOXO)I{,Lle JiHe YfCCb!KOKOfO ce-

JJfl 1963 r .• KOTOpbiH npOXOA>HJJ 8-10 BOJIHaMH, npOAOJI/KHTeJlbHO-

CTbiO B 15-20 AtUH. Ka/K,Llafl, C n e p epb1'8 3 MM Me)l{ llY BOJJ HaMH no 20-
30 .UUH li 60JJee. 06W.aH npOAOJI/KHTeJib HOCTb 3T0f0 c eJIH COCTaBHJia 

6o.1ee 5 'l.ac. 
M a K c H M a JJ b H hie p a aM e phi Kpy n HbiX BKJI J04eHHH, Bbi HO-

CHMbiX CeJieBbiMH llOTOKaMJf, onpe!J.eJIHIOTC51 CKOp OCTbiO JI.BH/KeH IISl 

nOTOKa, ero CTp:fKTypHo -peOJIOfHlleCKHM ntnOM H r e HeTHtteCI<HMH yc· 

JJOBH51MI1 Q>opMHposaHI1H TBepAOI1 Q>a3bl ceJie i'i B .LI.a HHOM 6 accefiHe 

(cocra80M 11 cocrosrHneM nopo.l s c eJJeo6pa3y JOw.n x o4a r ax ). H cxo..'!.SI 

HJ cfiOpMyJJbl (VIJ, 1) npu CKOpOCTH B 8- 10 J.t/CeK H8JI51!0W.e iiCH 

6.1H3KOH K npe.!leJibHOlf .lJlfl A8HiKeHI1H CeJieBblX nordK08, B03 M O/KeH 

nepeHOC CKaJibHbiX 06.'IOMK08 pa3MepaMH JI.O 3 M B nonepe4HHKe . 9TO 

OTHOCHTCSI K HeC~fi3HbiM CeJIHM 11 CJiyttaJO TpaHCTIOpTHpOBaHHH HaHO· 

COB IIHCTOH BO..l0l1. CsS13Hhle ceJIH o6na.naJOT JHat~HTeJibHO 6oJibwe if 

l'paKODOpTHpylOW.eH cnOC06HOCTbiO 8CJieJI.CTBHe CBOHX crpyKTypHO· 
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flO,IUI.Cpi 10 113 310 W.IIX CBH 3ei1 H Bbi COKOli 851 3 
<lJJICi"I WM8 liOM , CTIOC06Hb1 npll aHaJ10nt 4 H KOCTH H, I<aK TIOKa3aHO 

C OO..'J.ll b!M OOTOl<OM Tp a iiCOOpTHpOBaTb Tbl.X CKOp OCT51 X no c paBHeHHIO 

:XOAH W.IIe B HeCKOJlbi<O p a3 n o pa3Mep ml<eJibi C 8KJII04Cl!IHI , npeBOC-

n O s ecy. B n p 11pOJJ.e OTMe4eHbt cKa~ bH~ I e ll s HeCKO.TihKO AeCH TKOB p a3 

llbl r>lll ceJHH-111, p a3MCpbt I<OTOpb!X COCT 0 6 JIOM KH, Bbl HeCeH llble CBH3-

HJI J<e, a sec - 500- 600 T H 6 onee. a BJIHIOT n o 6- 8 M B n o ne pe 4-

n J1 0 W. a Jl. ll CeJTe8biX 6 acceHH0 8 o 6 
111110 c nJiow.anH:.tH ropHhrx no.noc6opos b~4HO H~semum no cpasHe-

heCKOJTbi<llX ACCHTKOB KBaA aTHbiX K I KOJie JI IOTC51 OT 1- 2 ..'1.0 

HC M O)KCT CJT Y)JOITb npH;>Ibl;l HH ; HK a ~ ~ ~~~TpOB. D JTOW.~Jl.b 6acceftHa 

cpopM!Ipy iOW.IIXCH B HeM CeJiefi, TaK KaK 3 ~C C b B~~~ ~ ~) I {HO H MOW.HOCTH 

s 1\lOW.HOCTI I ccneo6pa3y toru:Hx ottaros <l>o p M He B n Jiow.aAM, a 

51 BJT51eTC51 cjJ y iiKU.Mei1 TIJTOW.aAHOH, a C ~Jt e soroH p 04Baa c ~~C O~~e~;~ J,'r CT O Ka 
,18X ~~ < ~~~t b C J{ ~ 0 ~6~ ~ ce.TJeBbl X 6acceHH08 KOJle6JliOTCH B ~p e_ne -
30 35o D AO 'a YKJTOHbl ceJTCBbl X p yceJT - OT 8-10 AO 

- · pH Y~<JIOHaX MeH bWe 6- 8° Tip O H CXO~ HT 0 6b14H O 3aT XaHI!e 

A B ~DK e llH SI CeJieH H OTJTO)I(e HHC CeJTC!Bbi X BbiHOC0'8 . y, 

nPOTHBOCEJlEBblE MEPOnPHSITH51 H COOPY)I(EHHSI 

~ OJT bW lll l C T 80 Bbtpa6oTa HHbiX MHp0 8 0 i-'I H OTe tteC'I'Be HHOft n aK-

T H15011 npOTH80CeJie8bi X ;'.IeponpHHTHi-'1 HBJIH eTCH 06W.HMH KaK ..'l..l: ce-

JJeH f JT 51 U11 3 JibHOfO, TaK H J].JIH CeJieH JIHBHe BOf O II CMeWaHHOrO BOAHO· 

ro n Hr att HH . B ee 3TM Mepbi M~>K HO paa 6HTb Ha r p H 6 on hWHe rpy nnhJ: 

I. Opr a HH3aU.HOHHO-X03H HCTBeHHbte u r exHIJliCCKIIe Mepbt npea y-

Tlpe:a<AaiOW.He p a38HTHe ce.1e801"1 ,.leHTe.'lbHOCTH 8 ,!l.a iiHOil r o pHOH AO· 

.llHHe HJTII I<OHKpeTHOM 6 aCCCliHe. 

2. Arpo r ex Hnttec KHe n .'lecoMeJJHo p aTII8Hbie M e p o npnHTIHI ua-

npasneHHbl e Ha 3aKpenJl eHHe ceJJeonacHbi X r opHbl X cKJTOH OB 11 ; ,·ceTJ 

H a o cJi a 6JieHJi e 11 Jar yxa HII e c e.'leBoix n p ou.eccos. - ' 

3. f 1HApOTeXHH4e'CI<He HHiKe HepHbie Mep o npH51TIIH 11 COOpy )KeHIIfl 

ll anpa sJieHHble Ha 33 W.HTY HapOAHOX0351liCTIBe HHbiX 11 03AOpOBJITeJTb~ 
HO·I<YJibTy pHblX 0 6beKTOB OT y :a<e Ccp0piM11p0838WIIXCH CeJTeBbiX TIOTO· 

l<OB H Ha OCJia6JJeHHe HX MOW.HOCTH. 

HH>Ke cxeMaTHilleCKJI p accMarpnsa JOTCH 803MO>Knocrn o cy w.ecTB-

JJeHHH npOTIIBOCeJieBbiX Mep o npHHT!I~l no K3>KAOll H3 rpeX rpynn, a 

Ta'IOKe o prannaaU.HH cny:>K6bl npe.ny npe>KAeH,HH ceneii. 

OpraHH3auHOHHO-X03StHCTBeHHbte H TeXHH'IeCKHe Mepbt npeJJ.y-

npe>K.neHHH ceneH. ll3 c aMoro paccl'viOTpemtH cylll.HOCTn cenesbJX sts-

Jiellllii H a uam t3a npH41lH pa3 BIITH51 3THX HB.'leHIIll B OCB3HBaeMbiX 

tJeJIOBei<OM r o pHbiX crpa HaX CJICll)'eT, 4TO O CHOBH O ~I npRttHHOit ce.1eH 

HB.1HeTCH · p as p y w e HIIe ropHbiX CK.'IOHOB K3 K CCTeCT8Cllllhl'MH npou.ec-

Ca M H 3 p031!H II BbJ8e Tp11BaHHH, TaK ll anTpOllOf('llllblMII Q>aKTOp3~fH, 
CJTp11U.aTeJibHO B03 Ae ltCT8)'10lll.HWI Ha np11p0.'1.y ropnhiX CK.10HOB BH!l8· 

Mil 4e.rro s e4eCKOfi .ne H:TCJlbHOCTII. K TaKnM orpnuaTC.'IbHbiM <t>opMaM 

X03fli'tCT8083111151 OTHOCIITCH )' lli£4TO)KC!Ille paCTIITeJlbHOCTH H8 rop· 

HbiX CKJIOllax, u enpa8H.'IbHaH: II'< pacnawKa, cnoco6crsyJOUl8ft pa3BH-

riiJO 3pO.lllll IlO'lll, neperynllp)CI\Ibli'J Bb103C CKOT3, npHBOAHUlHA K 
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fl' \1 )h l' ClOC.'lC'lCTBWL\1 , p a3p a60TI<tl IW pbCpOB, p a3p y Wa10lll.HX CKJIQ. 

llbliiL'I. " D pa BII."I b lf<Hl o p r allll3a Ull5l X03HliCTBa 11 3 r Opllbl X CI<JlOH3X B 

n epay
1
o o LJe p e 1b npc ..'l. n O. 'l a r ~ e T coxp aHell lle 11 p a3 BI!TII e JlecHo i'1, l<y -

crap11111,0 ao ii 11 rpa Bf! llliCTOII p ac1'11Tt>.'tbiiOCTII. Tp ynuo ncpCOL.(N iliTb 

~n w ro o 6p n311 )'1 0 npOTII B03p 03HOHH)' IO II npOTIIBOCCl i CBYIO p o.n b p aCTII· 

TC,,bi! Ol'Tll, n o Kpbl B810 I.Uei'l r o p llbi C CI<.'l OIIbl. .Dec 33 '1.C p >I< II B3CT pbl X.OO-

o 6.10\1 0 4ll hlii :.tare p118.'1 , HB.'l5l10 l.UII i'IC5l npO.U)' I<TOM BO.ll. IIOi'l 3 p 031lll, He 

.ua er C' 'Y .1Bllra ThC 5l ,!l3.!J bw e. Ha 6up aTb nwp oCTb 11 l\IOI.UIIOCTb. Kpo· 

llbl .' ~ C pCB b e B 3a.ll.CP>I\IIB310T .fiiiBHCBbi C II .ltO>K.UCB hi C OC a .ll.KII, 3aMC.ll.Jl5l -

IOT l' I\Op OCTb .'l.Blf>l\e iiiiH .UO>I\,!l.CBbi X 1\3iOCJlb, np11 HIIM3 H IIX YJJ.3pbl Ha 

cc65l 11 Ja lUIILUafl n o 4BY o r p a3 pyweuHH . Jlec u a n p aCTIITeJtbiiOCTb 3 a-

JJ.CP>I'li'Bacr CTOI\, )'~1CHb l ll3CT CKOpOCTb CTCI<3 li i1 Sl II p a3 pbi'BaiOW,ylO 

c n OC06liOCTb BO..'l,bl , a JlCCHaH llO)l.CT IIJ\'1(3 B n l1Tbi B3 CT B CC 65l 6 0Jl b -

W )'IO 43CTb anJOocpepllbi X OC3}l. I<OB, yMellblll afl K0Jl li'4 CCTBO CTCK3lO -

LUe ii BO..'l,bl, a Hep e}l.KO - npH COOTBeTCTBYIO U{e ii MOU{II OCT.([ llOACTHJI · 

Kif - ;~.oso.U fl n oeepxuoCTH bli'i CTOK AO IIYJlfl. K o p Hcaa H cHcreMa .ue -

peabe B 11 Kyc r a p Hli KOB c n oco6CTeyer n orJto LUCll lllO o c a.ui<oB n o t.~ ao ~l 11. 

s n HTbJ Baer 6o.'lbW YIO qac;b Bbun aJlaiOU{el'! sJtarJ J. T aKIJI M o6p a30M , 

.'H~C, K)'CTap HII K, Tp aBSlHOil llOKp OB 5! BJl51101'C5! o r p OMIIb! M aMOpTH3 3TO-

p 0 'f ebrn a ,rtaiO I.UIIX o c a.lli<OB 11 croKa. K p oMe r oro, rpaBHHOt"l n oKpos 

II .lJeCHaH llO}l.CTH.'TKa Hen ocp eJl'CTBe HHO 3all{lllll.3 101' co6 o i1 lf10 4BY OT 

p a3\lb1Ba II CMb! B8. 
C oxp aHe1111e pacru re.rr b HOCTH Ha r o p Hbl X CKJtOHax, 3 a npe w.eH He 

6 eCC IICTe \I HOii HeKOIITpO.nHpy eMOll Bblpy 6J<JI .rr eCOB, 0 6bHBJleH lle 33-

/ JeCeH Hbl X CK.'lOHOB B He06 XOJJ.IiM biX CJty 4 a HX 33llOBeAHH Ka M H, 3a !ll'I1Ta 

r o pHblX .'l eCOB OT speJl.IITeJteH H 01' JleCHbiX o O)I<a p OB - Ba)I<He t"iUJee 

Op ra l lll38 UllOII HO-X0351 l!CTBeH HOe Mepo n p iiH Til e. 

K cep be3 IIbi M opra HH38U.HOHHO-Te XHli4eCKHM Me ponpHHTHHM, Ha· 

npaB.leH Hbl M n pOTIIB CCJleBOll o n a CHOCTII , OTIIOC HTC51 3 anpe ll{eHHe H, 

BO BC51 1<0M CJJy 4 ae, p ery mrpoBaH•I1e Bbln3C8 CK OT8 Ha e p O.UHp OBaHHbl X 

r o p l i bi X CJ<.nollax. B pe3YJtbTare H ey ~1ep e HHOr o 11 HenpaeH.n bHoro Bbi-

n aca CI<OTa !13 CKJlOHe C03,UaeTCfl u e .naH ceTb T pOlli! !IOK, 5!BJl5!lOU{HX-

CSl QLJ araMII l<OIIU eiiTp a UHH CTOK3, csoeo6p a 3Hbl!M I1 p yCJt3M I1 H 0 4 3-

r a~lll 3apo )I<,UeHHSl o apa r o e . Y n.rrorHeHJlbl e rpom <H, yron raHHble c KO· 

r o ,1, p e3 J<O y M eHbW aiOT a o.uoan,HTblBaiOW.Y IO o n o c o6110'CTb n o tta . P a3-

;~. e. 'l 5151 CKJlOH 11a 6o.nbw oe KOJllittecreo H3 0JIHpo a a nHbi X y4ac T KOB, OHH 

pa3 p y w a 10T e r O. H eyMep eHHbi H Bb1lla C CKOT3 npll 3 TOM Jl HW aeT CKJlOl-1 

CT0.1 b He06 XOJJ.•l1 MOH e M y rpa BHHOH pacnrr e.nb!IOCTII, OfOJlf! CT 3TH 

OCTpOBKII , 11 B KOHUe KOHUOB p aHee HeCe.rreon a CHbl H CI<JlOH CT 3HOBIITCS1 

ceJieonac HblM . 
DpaBHJibHa51 o praH H3aU.IISl xo35u"tcraa 11a rop Hbl X c K.rroHaX n pe-

JlYCMarpHsaer T3KiKe npHMe HeH He TaKOll arp o r eXIIIUW, J<OTOp3S1 IICI<-

JIIO'I8JI3 6bl B03MOiKHOCTh pa3 B11Tli5l 11 H IITeiiCIH))J1KaU1111 3 p 0 3 HOHHbl X 

UpoUeCCOB, B '18CTHOCTH He.!I.Ony W.eH IIe npO.!I.OJlbHOli p acn a W K H Cl<.'I0-

1108, KOTOp8SI C0 3.!laeT .!J.OOOJIHiiTeJlbHble ycJIOBIHl .ll.JI5! 3 p 03Hll OOLIB, 

o6paaySI npoAOJibHble 6opo3.ll.bl, npe spaw.a tow.necH a .ua.rrbn eiiweM B 

lfOIIOIIHW H pycJia. 

Ill 

n p o n <I W Ka 11 o6p a6 0TI<a CK!lOHOB n o 

6 
· ropH30HTaJll1 - n onepe K 

c J<JIOila, 11 ao opor , npc npama1or 6opo 3!l.bl 8 csoeo6 , 
p bl , 3 (1 J ~ e p>KIIB a i O I.U II C BOJJ.y, 11 , TaKHM 06pa30 pa3Hbl e pe3epByil-

fOJI.IIb l ~ ll l HC TOJlbKO B npOH I B0 3p0311 0 H M, OKa3bi BaiOTC51 Bbi -
HO:'I-I H npOTI1BOCeJteBOM OTHO 

W CII IIII , 11 0 II lle n oc pe!I.C1'BeH HO B CeJlbCKOX03H" , -
l JeC J<OM. H a6nJOJJ.CHHH B H 11KI1TCKOM 6 ora 11CTBeHHOM - arp OHOM11-

n o !1.31l llbl M A. H. O n 11cpe po sa n ~K~3aJIH HHttecKoM c a!l.y B Kpb!My , 

6 0TI<K 11 a CI<JlOIIaX KPYTIH IIOH ~O IQ° CMb/B ~~ e ~~~a~ ~ ~:p: tt ~OH I ~
6
:a~ -

o p ra IIH3a UHOH IIO-X035l HCTBeHHbl M M e po n pll5lTI1 5I M, Ha,n a 8 , 1 P H~ 
ll biM 113 60p b6y C B0 3HI1KHOBe HHe:'v! CeJleBblX n OTOKOB MO/KH: T aK~Ke 
OTIIeCH I n p o cp11JI 3 KTI14eCKI1e Mepbl n o II C K yCC 1'BeHHO~y p ery Jt•l1 o~a-
HIIIO CIICr OT3 51HI151 lla Cen eonaCHbi X CKJIOII a X B sece p Q .. , 1111ee s peMH n.· 
11 0 11 113 r a Ku x Mep HBJIHeTc fl npe!I.J!O)I(e1111oe K a · 

0 

• 3aXCKIIM Hay ttHO-

IIC'CJI ~AO Ba T e Jlb C K 11 M f'11!1.pOM eTeopo.nOr ll4eCKI1 M 11H C TIITYT O ~ I1CKYCCT-

Be HII Oe p aCL!Jle lle'Hl1e Clle>KHOrO n OKp OBa. 3aK.ntOllaeTCH OHO B yc~o p e ­

II HI·f CIIC'rOTa51I II1 5l, HJl H Op raHH3a U,HH }l.0Cp 0 4H 0f 0 CHe r OTa 51 HI151 Ha OT-

ACJlbllbi X Y'LI3'CTK3X ce.neon aCHbi X CKJIOIIOB, C UeJibiO p accpeJJ.OTOt.leHHSl 

BO B p e MeH 11 11'HTeHC11BHOrO CHerOTa 5I H'1151 11 Jl 11tBHeOn aCHOf O nep 110!I.a 11 

He JJ. o . ~ y w. eH ' I151 HX cosnaAeH 1151 , cro.n b o n ac Horo JJ.J!H cpo pM H po sa 111151 

c e.ne H. T aKoe JJ.Ocp o 4noe cHer orafl HHe JJ.OCnlraeTCfl 3a4epHeHileM n o -

ae p XII OC TH CHe>KHOfO OOKp osa, npOH3BO.ll. IIMOe ne pe;t H3C T y n Jle HHe~ 

CHerOTa 5l1!.1151 n y r eM p acceHB3Hl151 C c aMO.neTa Ka~Ie!IHOy r OJT bH O H CMO-

Jl bl HJl11 aHaJ!Ofi14 HOf O Mar ep HaJia. 

OnbiTbi c npH H)'!l~ITeJi bHbi ~ t ycKop eHHeM cuer or aHHHH, npo s eJJ.eH-

Hble ;J.JlH CCJlbCKOX035lllCTBeHHbi X u en efr B pa3JTII4Hb!X QlH311KO·reorpa · 

cpH.: ecKHX pat"l o Hax ( B ocTOliHOt"t C u6u p u , TH Hb·ill aHe, u eHrpa.'lbHbiX 

p a IIOHax espo n e rtcKo ft r ep p urop 11H C oJ03a 11 JJ.py r11x). noJJ.rsep JJ.11.nH, 

4TO 3a 4epHe HI1e C H e r O BO~I n o sepXHOCTH o6yCJIOBJli!BaCT y 6biCTpCHHe 

cHerora fl H 1151 Ha 15-20 JJ.Hefi npor11s ecrecr seH 11or o. Kpo)>te c r oH KH 

CHer a .npH 3 TOM npOHCXO}l.IIT TaK>I<e }l.0Cp 0 4HOC OTT3 11BaHI!C II npo rpe-

eaHHe OOL! Bbl , p a3BIITHe rpaBH II IICTOrt p aCTI!Te.ObHOCTII II llOBbllli eHUe 

l1H4HIJl bTp a U!10HHOll C'll0C06 HOCTII Ha OCB060>K}l.eHH bi X OT CHera llOJIO-

CaX. TaKoe p a c , qn e u e~('( J e c He r or aHH11H 11a ceJicon acHbiX c Kn oHax pe3KO 

c p e3 ae T n11 1<11 BO}l.HO·CHeTOBblX BeCCHH HX n a BO}l.I<OB H, y Me HblliaSI IIX 

p aCXO}l.bl l1 p accpe.UOT0411B3 H IIX BO BpCMCHII, BO MIIOf l\X c.ny tta HX MO-

)I(CT IICK.ntOtl'IITb .cpopMHpo s a HHe ce.nei-i s 6 acccflllax, r Ae ecreetseH-

Hbii'I XOJl BeCeHHe r o CHer oT aHHIIH B C04eTa inlll C Jl iiBHH\HI HJT H 6e3 HIIX 

( 6yp uoc OJl.IIOBp eMeH Hoe raHHHe c11 e r osor o n01.:p osa) \t o r .
1
l0 6bi Bbi-

3 BaTb cc.neBbl e Hs .neH llSl. 
OpaKTHKa Bblpa6or a.TJa 11 HeKOTOpble c ne u.lltPII4eCKne opraHnJa · 

U llOlliiO-TeXllll4eCKHe ~ r e p o npl! H THH n.nfl 6 o p b6bl c r .'lHUlla.TJ.bHbl)tlt ce-

JIH \ 1 II . ,il.Jl51 6acce t"! HOB, xa p a KTep113) IOUJ.IIXC5l ,'le.IJ.HIIKOBbl\1 OHTaHHeM 

CC.'lCi'l , qwpM 11 p yiOLUII XCH B JieTHeC spe \151 B n epiiO.'l,bl l\HTeHCIIBHOfO 

TCHI!I II 51 .TJe!J.II II I\OB, npe..'l.JIOJKeH \leTO'l. C03;'1,a llll5l .1.bi\IOB0f0 3KpaHa, 

11\IIITI IPYIO LUe r o OO!I 3 4HOCTb. n o r JIOLU3 51 .JI orpaiKM I CQ.1He"'H)'IO pa-

..'l.II <I U!IIO 11 3TIIM CH JI)I{aH npiiTOK TC l1.13 K .1l'.1.11UK)', .LlbiMOBOH 3Kp8H 

Bhl1bl BClCT n ouml\e nue r el\m e p a rypbl so3.nyxa y nosep:<HOCTH Jie.lHH-

1-i.a II p C"'ll\0 3Cl\t C.IJ,JlSI CT c r o TaHIIlle. c. n. KaseU.KIIll npHBO,lHT .[l&ll-
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llhle o c nenna .'!bllbiX o nbrrax, npoae..uen HbJX a O..UHOM 113 ceJTeabrx 6ac-

<dinoa 1\aJaxcraua (1957- 1958 rr.), r .ne 6bTJTJJ C03.U.811bJ 3KCnepn-

''e>HTtl.lbllbiC '].bL\IOBbiC 3l<p3Hbl Ha,'l, ll.'l0lll.8,.Ub!O a6 J HU~l!Ii CCJIC'lli!TaJo-

lll.t'fO .lt'.lHJI!\a. 3a.lbD!.'IeHIIC H84!1H3JIOCb B Cepe,'l,l!He }J<apr<Oro IIIOJib-

<:KOrO ;J.I!H, KOr.la JIHTCHCJIBHOCTb T85IIIIJIH .li.OCT!If.TJa liial<Cili\la .TJ bllbJX 

noKa3a r c.1eii. .ll.'IH opra H 1138 U.H 11 ...'l.blMOBoro 31.;pa Ha 6br.n u ncno.TfbJo-

saHbi .lbnrOBble w a wrm, .J.810UJ.lle ..Ublil-1 6eJJoro u.scra. 01111 pa3MCUJ.a-

.'1 11Cb B nonepe4HO~I Hanp aB.'Iemfll 110 OTHOWCHIIIO K OCCBOIJ 1{8CTI! 

.lt'.J.H!IKa 4 epe3 15 .HUH noc.'le 3a..UbiMJJemiH HacrynaJio pe3J<Oe CHII-

)ht'HIH? CTOKa, ..10 50% no cpasHeHIIIO C M81<CIIM3.'IbllbiM paCXO.lOM. 

Jlcc.TJe.lOBtlH IIH B 00.'18CT.II npocplJ.TI8KTIIl!CCI<JfX MCpOnpiUITIIH, Clll!-

}K810lll.IIX ce.'leonaCHOCTb, npOJl0.'1)K810TCH II Tpe6yiOT 3H8411TeJibHO 

60.lbwero pa3Maxa. ITym perymrposaHJIH sonuoro nTIT81111H ceJTeabJX 

6acceiiHoB, npe.lOTspaw.aiOw.ero o6pa3osaHne KaracrpocpnllecJ<Oro ce-

.l co6p a3yiOmero croJ<a, noi\NIMO 3a4epHeH>HH cHeroaoro noKposa H co-

3.J.3H IIH JlbiMOBblX 3l<paHOB 3aKJH04JIOTC51 B npoq\IIJ18KT!Fi eC1<0M Bbl· 

fl)'CKe (nO.TJHO.M H.'III lJ8'CTII''lHOM), yrpO}J{a!OUJ..JJX npopb!BO:VI JJe,.'l.HIII<O-

.BbiX 03Cp, B pa3p800TJ\e MCTOJlOB C03}l8HJHI ll YCIIJie HII.fl OOJia4JJOCT!l, 

:'aTeHHIOlUeir IIO.'le a6 . .1Hll.JIJI Jie.lJ.HIIKa, a T8J{}J{e ~teTO}lOB llOBbllliC HIHI 

Cl\OpOCTJI serpa B lJ8Cbl HHTeHOIIBHOfl a6.TI5!JJ.IIll. .llJIH 6acceJ':JHOB JIHB· 

~1eao r o mrraHJJH ce.1efJ B03i\fO}J{HOCTii npespaw.eHt iH ce.'ICBbi X nason-

i\OB B HeCe.'leBbJe 3aJIO:iKeHbl B HCKyCCTBeHHOi\l Ci\JelUCHHII JJ.eHrpa JIHB· 

HH B CTOpOHY OT ce.1e06pa3y!Olli.HX Ol.lafOB (3a ClJeT npHHY.lHTeJi b HO· 

f'O )'B.1aiKHeHJU1 OT.J,e.lbHblX yl!aCTKOB) H.TJH B CHII)KeH HH HHTeHC'HBHO· 

~T il .TJ HBHeir COOTBeTCTBYIOllJ.HM B 03 ,l C H CTBHe~f Ha OOJI81.lHOCTb. 

IbteiOTcH so3~tO}J{HOCTH npO!pH.riaiiTHI.lecKo r o so3.nei1crsnH H Ha 

rsep.J.yiO cpa3y noreHJUia,'IbHbiX ce.'Ieii. P a36opKa p ycJIOBbJX cKonJie -

HHit, BbJ3biBaiOlli.HX aaropbr H HX npopblBbl, n epe.J. ceJieonaCHbJ MH n e-

PHO,.'l.a!\IIi, opraHH3aU.HH c epm1 Ma.TJbrX ceJJeBbiX npo nycKOB H3 ot:~ara 

HaKonJieHHoro ce.'!esoro MarepHaJia, npHHY.U.HTe.'lbHafi (B3 pblBaJ-!HeM 

n ..upynnw cnoco6aMH) pa3rp y3Ka ol!aros rnep,!I.oro nHraHHH ceJieii-

raKos .na.'!eKo He IIOJJHhi!"r HX nepel!eHb. CJJe,nyer npe.LI!nOJiararh, l.!To 

C TelleHHeM BpeMeHH y,neJibHafi pOJib npocpHJiaKT.HlJeCKHX H opraH·H3a· 

UHOHHO·X035llkTBeHHbiX Mep, Ha>npaBJieHHbiX Ha npe.zr.OrBpalll.eHHC ce-

.. leBblX HBJieHHii, 6y.ner ace 6oJiee so3pacrarb. 

JleCOMeJJHOpaTHBHble H arp oreXHH'IeCKHe Mep o npHSIT HSI Ha CeJie-

onaCHblX ropHbiX CKJIOHaX SIBJIHIOTC51 OCHOBHbiMH CKJIOHOBbiMH, a HHO· 

r.la n pyc.10BbiMH npOTHsoceJieBbiMH MepaMH. Hx rJiaHHOe Ha3Ha tfe-

"HJie- np e;~,o rsparHrb 3p03HOHHbJe npou.ecchr, yperyJIHpoBaTb nosepx-

HOCTHbJii CTOK H y .ly l.lWHTb BOJlHbiH p e>KHM Ha CKJIOH3X H B pycJiaX, a 

raK:me 3Bll!HTHTb ce.lbCKOX03HiicrseHHhJe KYJibTYPbi H npyrHe Hapo,n-

HOX03HffcrseHHb1e 06beKTbl OT 3aHOCOB pblXJI000.10.M04:HblM ~tarepHa­
.lOM. K .1ecoMe.'IHoparHBHhiM MeponpHHTHfiM OTHOCfiTCH cnJiolliHOe 

H.'Jii t:IaCTIII.!HOe 06.'IeCeHHe ropHb!X CK.'IOHOB, o6.'1eCeHHe Clle U.H8JibHbiX 

reppac H npHpycJIOBbiX yiiaCTKOB, a raK}J{e no.1e3aUJ.HTHoe .lecopa3-

Be.JeHMe. 

06.1eCeHHe ropHblX CK.'IOHOB- O..UHO H3 c rapeHlliHX [lpOTJIBOCeJie· 

"'BbiX MeponpHHTHH: Be,lb caMO pa3BHTHe CCJieBb!X HBJieHHI1: B pa3JIHI.f· 
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Hbi X ropJJhi X crpanax aeMHoro lilapa 6biJIO 

JJCCOD ~ . 'a ~Opll hi X CKJIOHax 11 HX oroJieHHCM. ~ ~ ~ a;auo YII'H4TOiKeHI1eM 

na.AIIOII l :.npoJJur (Aacrp 1151 , <l>paHu,l15l, HraJIJr: o;~ H B crpanax 3a-

Enp0111.>1 (IOrocJJaamr 5oJJrapiiH) eut • f) 11 Ha BOcloKe 

npo130.J,II ll>C>I paOOTbl 'no BOCCTaJIOBJICI~l~ flj)OWJIOM CTOJI21 IIH Ha•~amt 
Ofi<IC!IL>I X CI{JIOJ18X. H pa3 DHTI110 .'lCCOB Ha CeJlt!-

B P ocCHI1 nepsbre nporl1aoceJJeBbre JICCOMeJIHopanJBHbi e 
TCI l<ii<C OTIIOCHTC5! K npOlil ,. l O~ I y CTOJieTHJO pa60Tbl 

B I 888 . K 11 K Ha4aJJy HbJHewHer o 
r. ,HfiA<eHep op0.1bKOs snepsbre paapa6 . 

pOD811Hfl CKJIOIIOB C JieCOHaCa/K,l.CHHHMH Ha OTaJJ .\ICTO)l. reppacH-

pai'rOIIC 3epasw aHa (Cpe.n.HH51 A311H) Ha W a~epp~.acax 11 npH.\teHH:r B 
a6 H11 CKJ1X ropax B u.emrx 

OC~c JJefi HR pa3pyWHTeJibHOrO ,uefiCTBI1H CeJJCBbiX ITIOTOKOB, KOTOpb!e 

11 a IaJ!I1 pa3B H sa TbCH 3,uecb BCJJeJlCTBI1e y 11 11 4ro/KeHmr JJecoa. M rwme 

H3 o6JieceHIIbiX ytJacrKos ce,leonacHblX CKJJonoa, 8 pcJyJJbTare Jieco-

rvJeJIIIOparnBHbiX pa6or nepecraJ111 6uJTb ccJieonac 11 biM.H 11 .uo Hacr
051

. 

JJJ.ero IB peM e 1111 lle 111 p11 411HHIOT 6eCHOKOHCTB, Dhl'3Ba lllfbi X ceJieBbJM H fiB· 
JICJIIH!M II . 

B n ocJJep esOJJIOJJ.HOHHhll1 nep11o.u paaMax JJecoMCJJHopar11sHbiX 

npOTI1803p03HOHHbl X 11 >npOTHBOCeJieBbiX MepanpHH THii B HaWeH crpa-

He 31184HTCJib110 yse.1JH~.HJIC5!. TIOHBHJIOCb" 60JibWOe K0.1li4CCTBO perHO· 

H8JibllbiX HCCJJe}lOBaH HH H rnpe,l.JIOil<eHHI1, CBH3aiiHblX C TCXHOJ!Orlleii 

BblpallJ.HBall1151 JieCOB 11 KYCTapHIIKOB 11 C IIO,l.60p0\l Ofi TH~Ja ,.1 bHbiX no-

pO,!t ,U.'l51 pa3JJI14Hb!X patiOHOB. 

Ti p11 3Hal{J1TCJibHOH Kp y'I'H3He ce.'!eonaCHbiX CKJIOHOB VCTieWJiO 

np11MeH51ercH 11x reppacHposaHHe. Teppacbi, oc)w.ecraneH Hhie Mero-

JlO.\I rOp1130HT8JibHOll nJiaHHpOBKH, 118 CeJieonaCHl>IX II 3p03li011Hb1X 

ytJaCTKax socro4Horo 1\pbli\Ia, Jaca}J(eHHbre n .10.UOBbiMII, opexoabl\tM 

H Jlp yrHMH ecpcpeKTHBHb!MH B YCJIOBHHX l\pb1M8 .zr.epeBbfl\IH, II03BOJIH-

JI>H npespaTI1Tb 3TH CKJIOHhl B YCTOH4HBbi C. 8p03HOllflbiC npoU.eCCbl Ha 

HHX npeKpaT>HJIHCb, a nocaiKeHHbJe pacreHH51 6 Jra r o.napn 3Ha4tiTC.'Ib-

IIOi1 WHpHHe reppac, o6ecneqHBWHX xopowee BJJalrocoxpaHeHHe 13 

HHX, xopow o lnpH>KHJIHCb. M exaHH3H posaHHoe reppacHposauHe rop-

JibJX •C KJIOHOB B l\pblMY BHe}lpHeTC51 see ill'HpC. 3a fiOCJJe}lHIIC rO,l.bl 

TOJ!bl<O 11 a r eppHTOP'HH >rocJiecocpoH.ua yiKe 11ape3auo " 1acaiKeHo 

p a·CntTeJib llOCTbiO i60Jiee 450 KAt
2 111p OTHB03p 03 !10HHbiX II npOTHBOCC· 

.neBhlX rcppac. TioM MMO csoei"I Jieco.\t eJI.n opaT>HBH oi'l p on u reppacw Ha 

KpyrbJX ·ccJJeonacHbiX CKJIOHax BbJ>OOJIHHI{)T H 3a W.IITIIble cpynKJJ.Hll. 

A. H . 0JIHQ)epoa npHBOLI.HT npHMep, l<OrLI.a s o ape\151 CllllbHoro JliiB-

1151 29 asrycra 1954 r., .n.aswero e.n.HHospeMeiiHO OKOJJO .so .11.1t oca.-:-

II<OB, He QTl\JClf8Jl0Cb cnOJJ3aHH5! HaCbJ.DHOII 48CTH r OTOBuiX reppac. ~ C· 

TOH 411 BOCTb IIX n paTH B p a3.\l b!Ba 11 CII0.13a 11115! OO.J.TBCp.U11.'111 CnCU.IIa.1b· 

llble 3KClleOI1Me11Tbl. .. 
n o,!I.0611 blC }J(C BbiBOJlbl Obl."!ll n 0.1)'4ellul II B Alep6all ,l.il\aHe-

o.n.11oi1 113 11aH6o.'lee ceJieonac nbiX pecny6mrK CCCP, ;apaKrep113)'10· 

LU.e i'JCH JaCyWJillBb!M KJim1aTOl\1 H KpyTblMH t1pC3BbJq3HHO 3p0IJ.IIp0· 

BaHHbiMH CKJIO!IaMII, BeCbMa 3aTp)'Ll.HHIOUJ.HMII np~se:~HHe JICl'O~le~~~)-

p aTHBHl>IX pa6or. Ycrpoircrso r eppac na Kpyrw-. cK.'!oHax (.ao 
{biBa nolJBll OnbiTbl no ucnbl· 

o6ecnC411BaeT npeKpaw.eaHe croi<a u c:-. '· 

11 3~1<.. 437 
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rx n lJ.pe s ecHhi X n opo.n, npo se.neHHbi e A Jep. 
T3HI110 pHll.3 K)'CTa pHHKOBb ~e ,.'l O Ba TeJi b C I\II M IIHCTIITYT0\1 JieCIIOr o Xo. 

()ali..l>KaHCKIIM Ha)'I{HO· HCC. a UHH n OK333JI II, tJTO npH COOTBeTCT By iQ. 

3RHCTB3 II arp o Ji eC oM e.rll! ~ ~ e Ha' C!iJi bH03p O.llllPOB3Hii blX CI<JIOII3X J a. 

mefr • no..lr O TOB'.~ e · 0 0 4 l~e .u 
6

a fr.li.>KaHa y .z1:os JieTs o pnreJib HO n pll>I<IIB ~ HOT ­
cyw JJIIBblX pa IIOHOB p lTbJ Ka I< .ny6, COCH a, a I<3UIIH, r pCUI<ll i't opex 
CR II p a CT\I"f T3KJie nopo,..., ' ' 

· " .ll K)'CTapHH'I<OBbiX IOOpO,ll. 
K3WT3H 11 UeJJblll pH TBOM n O.L{fOTOBKii HOtJBhl )lJIH Bblp3 W.HBaHII5I 

3cp<jleKTHBHbiM c pe .u ~H o 3 po .n: np o s aH HbiX CKJIOHax Sl BJIHeTcH MYJib-

.'IeCHbiX K)'.TibT)'P u a CHJieeCH B 'TlOKpbiTIIH n o s e p XHOCTII CI<JIOHOB I<a-

'-liiPOB3HIIe. , 3a K .' I~I{ ~ ~: lf
3 0 6 .1JOMKOB f JI IIHHCTbi X CJI:l HUeB, 113BeCT-

!11eHHbiM M) .rrh4IIO p os O H Jai.UI-tlllaeT n o 4 BY OT Hen o c p e.ncTBe HHOro 
HRKOB HITH n e C43H ~ 1K · , 

• biMII JI)'tJaMH II OT Serp a, CHH>haeT llHCOJIHUI!IO 
HarpesaHHH COJIHetiH no s e pXHOCTb n OtiBbl OT Me XaHH4eC·KO f O B03,lle H ~ 
a TaK>Ke 3ai.UHI.UaeT · " A 
CTBHH )lO>K:,L{eBbiX KalneJib H paCIIbJJisteT n o s e pXHOCTHbll{ CTOK. rpo: 

TeXHHtJeCKHe npOTI1BOCeJieBble Me p o npiiSl:HH CBO,L{HTCH K 1IIp3 B.HJihHOH 

C JICTe~re 3e.MJJe.L{eJIIHI B ceJieonaCHbiX p a HOH3X, OIITHM3Jib HOMy Bblpa-

10 roeJJbCKOX03RJfcTBeHHbiX KYJibTYP II KYJibTHBHpOB3 HiiiO MHO-
Uli1B3HH '- " , 6 
r O.leTHI1X rpas, T. e. K npH.\1eHeHiiiO T a KOII arpoTeXHHKI1, KOTOpaH bl 

B )taKCHMa.'lbHOH CTeneH I1 OCJI36JIHJI3 3p031fOHHbie npOUeCCbl. 

liHrepecHhJ 8 3TOM oTHo weHHII BbiBOJlbi A. H . 0JIHcpepo sa, B r e-

tieHHe .MHOrHX .Ti eT 33HHM310UlerOCH 60pb60 H C 3p03HeH 11 CeJieBbl M H 

n aso.n:KaMH s KpbiM)'. licxo..lH H3 onhiTa BbrpamusaHHH BHHOrpa.ua Ha 

ce.neonaCHbiX cKJIOHax, oH .n:eJiaer a aKJII04e HHe o ueJiecoo6paaHocrH 

B UeJISIX yMeHbWeH'IHI 3p03HH pacnOJIO}KeHHH pH.llOB SHHOrpa.flHb!X 

K\'CTOB He s.nonb, a nonepeK cKJIOHa, a Ha CKJIOHax KPYTH'3HOH 6o· 

• 1ee 10-12°- Ha HaKJIOHHhiX HJIH ropH30HTaJibHhiX reppacax. B pe· 

3\'.1bTaTe raKoro ropH30HTaJihHoro pac noJio>K:eHHH pH.llOB BHHorpa.n:· 

H.biX K}"CTOB npu HX CHCTeMaTHtteCKOil o6pa60TKe B Me>K:.llYPH.ll.bSlX 

3eM,15I nepeMemaerCH BHH3 <TIO CKJIOHy, o6pa3y H T3K Ha3biBaeMbl e 

HanalllHbie reppachr, npenSITC11BYIOUlHe 3p03HOHHbiM npoueccai\I. 

n pH 3TOM IIJIOUla.ll.b yttaCT•Ka HCTIOJib3yeTC5I 'Ma'KrC'HMaJibHO, TaK 

li'TO IIO,ll06HaH ai"pOTeXHHKa 'BbipatUWB3'HHH BHHOrpa..:I.a 3cpcpeKTH'B-

Ha He TOJJbKO B npOTHB03p03H'OHHOM, HO H B npHMOM ('YPO>KaHHOM) 

OTHOWeHHH. 

no..l06Hblil .IKe TaK H33biBaeMbllf KOHTYPHblH MeTO,L{ pa36HBKH 

npe,l.laraeTCH. H )l.JISI n .lO,llOBbiX ca.n:o s . npocp. A. n. llparasues orMe-

qaer, l.JTO nptf KOHTYPHOM pa3MeUleHHH .nepeBbeB Ha CKJIOHaX no r O· 

pH30HT3.'lSIM llepe3 8-10 JieT B Me.>K.nypH,llbSIX C03,lla!OTCH e crecrseH· 

1:ble HanaWHble reppacbr c npasH.ribHbiMH npO.li.OJibHbiM 11 yKJIOHaMH-

01.feBH..'lHO, t~ro nonepet~Has:r pacnalllKa H shrpaw.MsaHHe KYJibTYP 

B;J.O.llb ropH30HTaJieH, CTOJlb .IKe 3cpcpeKTHBHbl H ,llJIH .n:pyrHX ceJibCKO· 

X03SIHCTseHHbiX KYJihryp. 

.flyHKOBaHHe TIO'lBbl (cneUH3JibHbiMH ~f3WHHaMH- JIYHKOJI.e.llare· 

.'ISIMH) HJIH ee W.eJieBaHHe (taK.>Ke npOH3BO.L{HMOe cneuHaJibHbiM n.rry · 

roM) cnoco6crsyer HaKon.'IeHHIO H 3aJI.epiKau1110 ua cK.'lOHaX sJiant 

H SIBJISieTCSI T3KiKe XOpOWHM npOTiiB03pOJHOHHbiM, a c JieJI.OBaTe.'Ib· 

HO- npOTH80CeJieBbiM arpOTeXHHtteCKitM MeponpHHTI1eM . 

J62 

H H>KeHepHbte r HJJ.porexHH'feCKHe Mep o np HHTHH. Hap51.n:y c aKTHB· 

Hbl M H Mep aMH, Ha npasJieHHblMH Ha 0 0pb6y C CeJieo6pa3osaH<HeM BO 

M HOfHX . •CJiyttaRX Tpe6y eTCR ocyw.eCTB.TJe iiHe •npOTHBOCeJJeBb!X M~pO· 
npHRTI1 H, ,L{ a~ . O I.U HX lleMeJJ,JJeHHbiH 3 QlcpeKT 11 Ha.D.e>KHO 3 3UJ,I1ll.(aiOW,HX 

TOT HJJH HHOU OObeKT OT BpeJJ,HOfO B03JJ.efi CTBH5l CeJJe•Bbi X IIOTOKOB He· 

3 ClrBI ICHMO OT TOf O, npe.D.npH.HHM310TCR JlH B .li.3HHOM 6accei1ne 3KTI1B-

Hble B•rpoJieCOMeJII.10p3THBHble Mep o nplHlTHR <nO 60pbOe C ceJieOopa· 

J OBaH HeM HJJII u er. T a J<.He HeMeAJieHHbl e ceJie3a W.HTHbl e MCpbl aeo6-

XOA•11Mbi a .rex cJiytt a Rx, KOrAa r p e6yer cR o 6e3onac HTb OT ceneii 

HaCeJieHHblll •n yHKT, >l<eJie3HY10 11JII1 aBTOMOOHJ!bH YIO .lJ.Opo r y, rHAp O· 

3.rle i<TpocTa HLI.lliO, PY.li.HHK HJJH .n:p y r oft Ha p o.n:HoX035lHCTBeHHbiH o6beKT. 

npaKTHKa npO"NI BOCeJJeBOH 33lll,HTbl Bblpa6oraJJa OOJJbWOe KOJII1· 

4eCTBO T BKHX HIDKeHepHbiX CeJie33 W.HTHblX Me ponpHHTHfl. 50JibWHH-

CTBO H3 HHX He npeCJJe.D.yeT UeJIH OOpbObl C CBMHM QlOpMHpOBBH·IleM 

CeJJ eBbiX OOTOKOB H r! OTOMy H I BJIHIO ~C H na'CCHBHbl'MI1 - TOJibKO 33W,HT· 

HbiMH HJJH p er y JIHUHOHHbiM·H- H eKoropbie >Ke 'H3 HHX, ocyw.ercTBJJ515l 

CeJie3aUlHT Hbie QlY IIKUHH, B TO }l{e BpeMR OIIOCOOC11BYIOT 113MeHeHH10 

npHpO.ll.bl ceJiesoro 6ac ceiiHa, s qa cTHOCT H ero pycJia s HanpasneHHH 

OCJia6JieHHH ero CeJJeBb!X xapaKre pHCTHK H IIOTOMY HOCRT aKTHBH~~ 
xa paKrep. 

O cHOBHbie 3 a.n:a 4H, pewaeMbiC rH .D. p o T e XHHttecKH~tH npoTHBoceJJe· 

BbiMH COOpy>Ke HHHMH, CJie.D.yJOW.He: l) 3a.D.ep>Ka H!Ie CeJie BbiX BbiHOCOB 

Bbirue 3aLUHUlaeMo ro o6beKra; 2) npo n ycK ceneabtX noroKOB ttepe3 

3 3 lll.HUlaeMbi H 06be·KT; 3) OTBO.ll. CeJieBbiX TIOTOKOB OT 33W.HUl3eMoro 

06beKTa; 4) 33 1.UHTa pycJia Ha 33,!{3HHOM yttaCTKe OT pa3Mb1Ba II IIOA· 

MbJBa; 5) 3aUlHTa COOpy >K:eHHH OT y .n:apHOfO B03JJ,eHCTBHH flOTOKa . 

CeJJe 3 aa e p>KHBaiOW.H e c oopy>K e HHR. DpaKTH'Ka npo · 

THBOCeJie'BOrO CTpOHTeJibCTBa BbtpaOOTaJia UeJiblil pH)l Mep, HanpaB· 

JieHHbiX Ha Ja.n:ep>K:aHHe ceJieswx BbtHocos BbiWe 3ai.UHUlaeMbiX o6b· 

eKTOB. K HHM OTHOCHTCH cHcTeMbi nporHsoceJJeBbJX no.n:nopHbiX 3a· 

n pya ( 6a p pa}I<Cft), O.li.HHOtJHbie ceJJe3 a,uep>K HBaiOUllie 3a npy.'lhl 11 n .lO· 

Tt1Hbi , rJiy6.HHHbie KOTJIOBHHbi- HaHOCOyJIOBHTeJJH, OOKOBble H3HOCO· 

y .n:ep :tKHBaiOLUIIC IIJIOW.a,L{t<H, HBIIOC03B.L{ep>K11B310W,IIC ,l 'l\10bl .li.Jl51 33· 

llJ.HTbi MOCTOBbl X ITiepeXO,L{OB. 

H aa6 oJihwee pacnpocTpaHeHHe IOOJIY4HJIH O.li.IIHO'fHble H rpynno· 

Bbie ceJieJa.n:ep}IO i saiOwHe 3anpy.n:w (6appa>KH). 0HH npe.ncraB.'IHIOT 

c o6ol'i coopy>KeHIIH H3 pa3JIH4HbiX MaTepHaJios (KaMeHb, 6eroH. >Ke.1e· 

30 0eTOH, ~IeTaJIJI), rnyxHe (pHC. 37) H.'IH peweTtiaTble (CKB03Hble), 

neperopa>K:HsaiOUlHe pycJio ceJiesoro 6acce11Ha Ha y'faCTKax Tp&HJHT· 

Horo .n:sH>K:eHHH noroKa c ueJibiO nepexaaTa " 3aaep>Ka1UUI TBepAbiX 

Bb!Hoc oa 3 8 11 x 11anopHbiMH rpaHHMH. TaKue JanpyAbt ao3BO..'l!ITCII, 

KaK npasliJIO, B MeCTaX, r.n:e oepera pycna reOJIOrlltteCKll YCTOA'IHBbl 

l1 caMO pyCJIO >K:eCTKO ¢HKCHpOB3HO HMII H8CTOJibKO, 'ITO OOXOJl 38· 

fl V.L{bl ceJieBbiM IIOTOKOM HCKJIIOtiell It B TO >Ke speMII pyCJIOBblt YC· 
JI~BIISl co3.QaiOT BOJ \tO>KIIOCTb aKK}':\1 y .'I RUlli! 3Ha '-lHTeJibHOrO KOJIHqe-

CTBa ceJieBbiX Bb!HOCOB C sepXOBOH CTOpOHbl JanpyJlbl. 8biC~8 38· 

np)"..'l H HX KOHCTpyKTI1BHble 3JieMeHTbl Onpe.!leJIHIOTCII, C OJlHO CTO· 

p OIIbl, pyCJIOBbiMII ycJIOBHHMH ( yKJIOII p)'CJI8, BbiCOT8 6eperoa) .fl XI· 

11 .. 
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paKTCplt ~ TJII\ <1 \111 npOXO,lll LUllX DO p yc.ny CC-TlCii (:\tOW.IIOCTb 

liX r.l\"61111 3 , CKOp OC Tb, unc biU{CH !I OCTb TB e p ttbl i\11! l3 I\Jl JOtJC DOTOJ<OB, . .. .. e .. ll ll f!MJJ 
cpt:'tlHIIII 11 \13KL'll\13 .1bllblll p a3 )t e p , p o.1 o rn tiCCKnn r rrn CCMJ • IIX 

TOii - (' T('ll('l!b!O OlBCTCT Bl' JIH OCT ll COO p )')l~e lllli'l, 3<l!lai JIILl i\!JI ' a C Ilpy. k napni\ 

pa:'\lll CC.1C3<1 .1l'P)!-\3HI151 II CTpOIITC.'I bllbl:\lll B03)JQ)KIIOCT 5l;'ll l }: IC1'-

MU.1bH:lH Bb! CO T:l np O TIIB O~C. 'I C B b lX 3anpy ..'l, n o :tallll hl i\l ' ~ \ lllliJ-pal\TJII\IJ 

' 

Puc. 37. C e 1 e3 a..'l. e pil < liBaiO~H e 3anpyAbl 

COCT8B.'ISieT 3-4 At, :'\18KCHM8.1bH851-
Ce.'le38.lepitOt88101UaS1 n.'IOTHHa) CBblllle 100 At (A.nMa -AnntCK351 

Oo npHHUHny pa60Tbl np;ni 
lKecTKHMH H rn6KHM1i 0 BOCeJieBble 3 anpy .Ubl M Or y T 6bJTb 

pvCJia · · epsble conpHra • :iKecTKHMit CBSilSIMJi BTO IOTCSI C 6eperaMJI H .QHOM 

HarpyaKH HMeiOt rH6KH~ ~on ?ble-B ue.1J.SIX 8MOpTH3 8UHH yJI.apHOH 

pauaqHbiMH rstraMn ann pSiiKelHISI c 6eperaMJt o c yw.ecrsJTfl eMbie 

KpeiiJieHHOMy 8 p~c~e K~ OTb .lO CB060!I.HOfO TI~.lB C W l1B3 H 1151 K 3 8 • 

weroK) . CxsolHbae (p pKacy (ce.'le3 a.n.epiKJfBaiOw.nx ceroK H p e · 

coopylKae ewet48Tbte) ce Mble H3 MeTaJJYI8 n .rte33!.1.Cpi K!IB<liOLUIIC 3anf; y .Qhl , 

=O npOC1'piHCTBeHHYIO 'CX~M CBOeH KOHCTPYKUIHI Moryr HMeTb HC 

A

OHHble, HO fl fi,'JOCKYIO H y, K8K K8MeHIIble, 6eTOIIHble H )KeJJe -

ctTe HJJH nJIOCKHX MeTaJJJJH ocymeCTBJ151TbC51 B BHJI.e npOBOJ104Hbl X 

PH ftle H qeCK11X pewe 0 e H8WJtH WHpOKOfO TOK. O.Q06Hble KOHCTpYI<· 

~R pa3JIIIqHWMK aeropaMHnp:MenennH ua npaKTHKe, 110 npe.n.JTa· 
1i6 5JBJ1SIIOTC51 neCbM8 n epcneKTHBJibl · 

l 
f 

1\! 11 , 6y.QylJJI 3 JJ3Ll iJTeJ1bHO 3K .. 
B('llllbi X aa npy.n.. OHOM H411 e H AOp OrOCTOH W.H X npOCTpaHCT· 

EcJJit O.LlliiiOll JibJe 3anpy.Abt (6a . 
CTDOl\1 3 a AC p>l<a 1111 51 CeJTeBbi X Bbl HOC~ ~ aJ!{JJ ) 5I BJHIJOTCH n p OCTbi M cpe.n.-

W.CCTBJ151 10T n aCCJJBII YIO CeJt e33 W.IITH 10 33 ,CBOIIMH r pa HHMII, T. e. ocy-

JJee 3(jJCI)CJ<TIIBl l bi MII HBJIHIOTC y <j}) HKUIIIO, TO 311 3 4JJ TeJibHO 60-
H CHCTe Mbl n pOHIBOCeJieBbiX 3anpy .ll 

Puc. 38. C!~CTe~ ta nporusoceJJeBblX Janpy.'( 

(p11c. 38), coop y>Kae:-.Ible Ha o nJIOWH0 :\1 )'4 3CTKe ceJieao r o pyc.'la. Ta-

KH e CHCTeMbl OCyiUeCTBJIHIOT y >I<e He TOJibi{Q n aCCIIBH )'IO - ce.1e3a;J.ep-

}I(HB3101UYI0 cpy HKUIIIO, HO O.UHOBpeMeHHO HBJHliOTCH 31<TJJBHblMII npo -

THBOCeJTe Bbl MH COOpy>I<eHHHMH, HanpaBJICHIIbJMII Ha 33T)'X3HIIe ce.lC· 

BOH .n.eHTeJTbHOCTH s 6accettHe. OoMJIMO uenoc p e.n.craeHHOro 3 a;~.ep)l{a­
HHH 31·134H.:eJJbHOfO 06beM a CeJJeBbl X Bbl liOCOB T31\aH CII C TC~Ia o6pa· 

syeT JJOBbJII yKJTOll pycJia Ha ytlaCTJ<e, .no !l a e prwc~ICH 3anpy)I<JJBaHJJIO, 

y i<JIOit, C0 3.LlasaeMbltl c aMJJ'l\111 ceJieBbiMH BbJJJOCaMH, KOTOpbt i'l acerAa 

n oJTO>Ke nepsoHallaJTbHoro. D pH cooraercray iow.eM pa3Mew.eHHH Kac-

J<a!la 33 0 py.U II 33!laiiHOli IIX 'Bbi COTe 3TOT )'1\/10 11 ~JO > KH O AOBCCTII ;1.0 

ypaBIIIITCJlbi iOfO, o6ecne4HBai01UefO paBliOBCCIIC B OT.'JO}I(('HIIII .u ne-

p CIJOCC ITI OTOKOM HaHOCOB, KOr.Qa HCKJIJOttaCTCfl A3.tlblleiiWilll pa3:'\lblB 

p yc.TJ a 11 n a JibHei'twec !I.Bil>I<eHne HaHocoa 1\pyn11ee 3 a !WHHOro pa3~te­
pa . TaKIIM o6pa30M np11 c o o 11sercray tow.e"' nporH>KE'Hllll y4acrKa 33-

npy)I<CII II fl npOIICXO!lliT u 3 :.IeHeHue npupo.'J.ul ce.rteao ro pyc.'la, !I.OCTll-

ra N JOC JIIJ)KCHepHbtM sMew<ne.rtbCTB0 :\1. Kpyro i't y'taCTOK craHoaurcst 

n o.'l o rJDJ, rpaH3 liTJIOe .n.au>KeHHe cc.rJeBbiX n o rOJ\OB, rpaucnoprnpy!O-

LUIIX Kp y1nllul l:' aKJJJ04e HIIH, npeKpamaercH, npo u c xo.lHT KaK 61:>1 «O.:· 

OCTl l l'IIIIC» CCJICOOrO n oroKa, ocao60>KJlCllliC ero OT Ht11160.1ee Kpyn· 

l l biX <~paKJLJii'J . nocJJ e.lOBaTE'JlbiiOe HapaLUJIB31llll' Janpy.l II npll.lallll~ 
ux :M C\J l'JJT<I'1 c u c n ' \Jbl J allaHJJbiX pa3 \te poo (owcora, Janpy.l, pac· 

C10Slllllt' \Jl'>hJtY IIIIMll ) \tOryT 'BO l\IIIOfJIX C.'1)'4351X npnoecrn K TIO.'lHO· 

MY npeKpalllt'II'JIIO ceJJenotl .n.eHTI:'JlbiiOCfll na 33Pl'r)'.'111JlOBaHHO\t y4acr· 

Ke 11 JJC TCJJibKO K o6ecneltelllli0 ceJJenoi'l 6rJonacHOI.'rll 
1

llt>Kepacnlno-
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/( "KTOB 110 u K JaryxaHIIIO ceJTesoi'I .n.esn eJTbJJOCTI! 8 6 ac 
)KeHHblX Ou'b" • ~ 

ceAue soo6me. Bor nolle:o.ty c n c r e~ thi ceJTe3anep~nmmow.nx . 3 anpy.n. 

/( • OB li\I"IOUlliX Tp3H3JITHble 30Hbl .II.Bll>h.e llllH CeJTell , - a r a 
;tJlH u3CCelt H , · '- · , -

. , . /(acceiiHOB 60.1blllliHCTBO - c.TJe.J.yer po CCi\t a rpns a rb J<ar< 
l<HX ce.1cBbiX \.' 

6 6 1 
H e .. 

nHmeHepHoe c pe,.'l.crso o ph hi c ce.'TH~ n ~ c.'ly 4am~ o ra~ 

~~~s~~~re'dbl uaw .. 111 c s oe orpa)l<eHJ-Je B l<pyn Henwnx I<OMnJTei<ca x 

n OTHBOCe.'IeBbiX :\leponpiiSITIIl\ HbJHe OCyllleCTBJTflC:'IIblX B p a i"IOHe 

rfoc·AH.l>Ke.'leca (CiliA) H :\JI:\Ja-ATbi (CCCP) .II.JTH 33W.JJTbi or ce. 

~·tei\ 3THX ropOJ.OB 11 33 HIIMalOT B .3TJiX J{o:\In.TJeKCaX Be.!lyW.ee M ecro. 

feo'derpnlleCKJiii paclleT 3anpy.!l CBO).IlTCH I< onpe,.leJTeHHIO p ae. 

CTOSlHIIH r.te/1\J.Y Janpy.la\111 nptl ,l.3HHOI"I IIX Bbl COTe. 3TO p a CCTOSll-llle 

H 
L = --- tVII , l8) 

C .'Ie,:losareJlhHO, 1.1 e~1 60.'lbWe Bhlcora 3a,npy.!l, reM 60JJhllle 6y.ner p ac~ 
11eruoe paccrostHne Me>K.lY HHMH npn ,l.aHH0:\1 YKJIOHe p ycJJa. Onrn~ 

MaJibHbl~t 6yler raiJ<oe COI.IeTaHne L n H, Koropoe no3BOJJHT Ha yqa. 

CTKe 3anpy>KHB8HHSI l\13KCHM3.'1bHO OCJla611Tb CeJleByiO flOTeHUIIIO 

OOTOKa, 3KKyMy.1HpOB3Tb HaH60.'lbWee KO.TJHlJeCTBO CeJJeB bl ~ BbiH O ~ 

COB, T. e . 'd3KCJDI3.1bHO «OCBeT.1IIITb» nOTOK. fH,!I.p3 BJII1'4 eCKHH paClJeT 

CBO.lHTCSI K ycraHOB.'IeHIIIO :\1IIHm13.'1bHOfO paCCTOfiHHSI Me)I{JlY 3a,npy -

.l3MH, o6ecne'IHBaiOmero raweHHe .3Hepnm noroKa Ha K3)1{JlOM Me)!{-

3aupy.l.HO'd y1.1acrKe. Y'deHbWeHue BhiCOTbJ Janpy.n. .!J.O H < HKP H, cJie-

.;J.OBareJJbHO, :o.teiKJanpy.lHOro paccroHHJHI .J.O seJJ'HtiHHbi L<Ll<P npe-

spaTHT Becb Y'18CTOK 3anpy>KH83HHSI B K3CKa;':l-JleCTHHUy, Ha KOTOpOH 

raJIIeHHII DOTOK3 He 6y.!leT DpOHCXO;':lHTb H BCCb 06beM CeJIH, non owen -

md K sepxHeii Janpyne noro KacKa;':la, nepe.'IHBWHCb qepe3 Bee 33· 

npy.llbl, npoc.'Ie.!lyer ;taJibWe BHHJ. YcTaHoaJieHue LKP, Koropoe 33· 

BHCHT OT Haqa."'bHOH 3HeprHH nOTOKa H CBH33HO C ero nOJlXOJlHb!MH 

xapaKTepHCTHK3MJf (CKOpOCTb, 'KOHCHCTeHUHSI, r Jly6HH3), JlQJJ)I{HO 

fiBHTbCSl npe.!I.MeTO'd C'lleUHa .. 'IbHOro .3KCnepHMeHT3JlbHOfO HCCJJe.LI.OB3· 

HJUI. flpH6JIHiKeHHO npe,!1CT8BJISICTCSI 803MOJKHbiM Ha OCHOB3HHH 9KC-

IUIYaT8UHOHHOfO O'llbiTa peKOMeH.llOB3Tb CJJeJly!Oll.lHe MHHHM3JibHblC 

piCCTOIIHIIH MelKAY COCe.llHHMH 33DPY.l18MH: 

llJUI 113JIOMOI!tHhiX ce.'IeH - 30-40 M, 

JUIR ceJJeH Cpe.!I.HeH MOI!tHOCTH- 40-60 M, 

AU IIOIIlHHX ceJJeii -60-80 M, 

Uti HCKJU01UITeJibHO MOlllHhiX ce.'IeH - 80-120 At. 

f.ay6HHHWe H8HOCOy."'OBHTeJIH npe;tCTaB.'ISIIOT COOOil KOTJIOB3Hbl, 

~ B pyc.ne Ha flYTH C."'e.lOB8HHSI ce.'lesoro DOTOK3 . Ha3Ha 4eHJle 

u-aor.ao~aan. onpe.lleneHHhiH o6oeM ce.'IeBbiX BhiHocos sbiWe ga-

IQIPIUieiiYX o61.eKTOB H cocseT~lstTb» noroK. B ornH4He or no.11nop· 

1IIIK a.lfYll l' .. y61U1Hble H8HOCOYJIOBHTe.1H He SIB.'lSIIOTCSl npen siTCTBH· 

- U IIJ1'II CJieJlOBIIUUI ceJie&oro oJIOTOKa H OOTOMy He rpe6 y !OT era: 
r.tNw-o II JlHH&t!JIIIetKoro pacqera ua .llaBJJeHHe H y..'lap cenesoH 

•a&:cll Dpoeuapoaaa11e rny6HHHa.x HaHocoynosHTeneA cso.n.HTCH K 

.... ., J.ao6Jaa MeeT :UR HX VCTpOACTBa DpHJl3HHIO HM onTHM3Jib· 

.... 0 J, Ia: p.u11epoa, o6ecneqHB8JOI!ta'x M8KCHM8JibHYIO eMKOCTb -

I 
1 

npu Mll tJmtaJib!lbiX erpOJneJibHhiX JarpaTax H K o6ecnelfeHHJO swnyc-

Ka BO.ll. llbi X Me)J<CCJieBbiX H CeJieBbiX pa CXO.ll.OB. D oc.'le!I.H51H 33,llatJa 

OTHOC HTCSl Ta K)J<e ll K JlpOCKTHpOBa!-IHIO sepXOBbtX CeJie3a,l.epX<HB310-

lllHX 3a npy.u. 

H a:rypHbtMH o 6 eJieao s a HHHMH n o cJie,llai\1 npoxo)K.IJ.eHHH ce.nefi 

HeO.!IJI OKpaTHO 6biJIO 3aqmKCHpOBaHO, liTO BCJie,lCTBHe C TpeY~JieHHH K 

Jl lle pUIIOHHOMy .llBIDI<eHHIO KpynHblX TBep,llbiX 06JJOMKOB B CCJJCBOYI 

n o rot<e, lJacro Ha nosoporax pyeJia, rne B03HnKaeT ueHrpo6e;.KHaH Ct1-

.'la, OpH COOTBCTCTBYIOlllHX nJJaHOBbl X H npo cpH JJ bHbl X 04epT3HHHX 

6 e p e r OB H3 HHX Bbl 6paCbiB310TCH 'llOTOKOM H OTKJJ3,UbiBaJOTCH rpH,lbl 

I<aM eHIJOfO MarepHaJia. l1C•DOJib3YH .3TO ecr eCTBeHHOe CBOHCTBO noro-

!<3, II . B. Enta3apos npeJI.JJ02KHJI ycTpaHsaTb HCKyccTseHHbte nJJo-

maAKH - JI OBYWKH ,UJIH 33.l1Cp2K3HHH CeJJCBbiX Bbi HOCOB Ha DOBOpOTaX 

H ,n.pyrHx 6eperOBbtX y l!aer Kax ceJieBbJX pyceJJ. T aKaH KaMHeyaep}KH-

sa1o m ast nJJoma.uKa pa3MemaereH pH.UOM c ceJJeBbTM pycJio:-.1 Ha y 4a-

cn<e, r.ue npOTHBOTIOJIO)I<HbiH 6eper .UOeT3T04HO BbiCOK. 

C e JJ e •n p 0 10 y c K H bi e coop y ;.K e H" H H. B np~KTHKe aaiUHTbi 

paJJII1'4 rtbi X 06beKTOB OT Bp e,llHOfO B03Jlel1CTBHSI ce.JJeH HepellKO .npH-

XO!I.HTCH CTaJJK,HB3TbC5l e 33A34CH, n pH MO o6paTHOH npe.Ubt..'J.y llleH,-C 

He06XO,!J.HMOCTbiO He 3anep)KHB3Tb ceJieBbiC BbiHOCbl ~b till e 33 lllHUl3e-

J\10fO o6b eKra, a, Hao6opor, o6ecnetJHTb TpaH3HTHbtH nponyc~ ~e.'le­

soro n or oKa l!ep e3 3TOT o6beKT. B OAHHX cJJyllaHx 3TO ;~.nKT}eTcH 

reXHHlJeCKOH TPYAHoerbiO HJIH He.3KOHOl\IHttHOCTbJO Ja.uep>KaHHH6 scero 

06beM a ceJieH ceJie3a!l.ep)KHBai01UH~IH coop y)KeHHSIMH H Hetl3 e>KHO· 

CTbiO n ocry·n JieHHH Ka Koro-ro oc r aror:~'<oro c oc6a~~;:~~ ;:~:~~~ p~~ 1 P~ ~ ~ 
cMarpHsaeMO:\<IY coop y>KeHHIO, 

8 
APY · cJie ceJJeaoro 6accei-iHa. Han-

o p y)l<eHHSl HJIH ero p ac~OJJO):e~;:~'3:T~~ro 111ponycKa ceJieit 4epe3 3a-

60JibWee 3H3'lJeHHC npO JJeM )l{eJJe3HblX 11 aBTOM06HJibHbiX ,llOpor, 

lllHlllaeMbi e o6beKTbt H:V!eer llJIH H'ra KOTO bte Heso3~1o>KHO. 
a TaK)I{e )I.JIH BO.ll.HblX KaHaJIOB, o6o OT~yTCTBHH oneUH3JJbllbiX 

.Uo He.uasHero speMeHH scJJencTBHe a3pa6oroK npn nepece4e-

TeXHH'4CCKHX yKa3aHHH H HOpMaTHBH~~ c ~JI ·KaK npaBHJIO, HrHopHpO-

H 1111 .uopora M'H 11 Ka'H3JI a MH c eJieBb~~JI · H'l!He 'ceJJeBbiX nOTOKOB OT BOll· 

saJIOCb He TOJibl<O ·K3lJCCTBeHHOe p eBbli't xa paKrep nepcceKaeMO· 

HblX, HO BO MHOfHX CJJylJaHX H caM ce:CTBJlHJJ.JICb B H3HMCHee 6 ~'1a ro­
f 0 6aece!"I Ha. Cal'viH tn epece4eHHSl ocym oopy)l{elntH pacc'IHTbiBaJIIICb 

a cenenponycKHbie c • cb rpv-
np11SlTHblX MeCT3X, ' . '11 OTIYCK3 ceJJCII npHMCHHJIH • 

JJ IIWb KaK s ononponycKHble, AJJpSicr!fi II BbiXO.U JJX ll3 ctpoH B npouec~ 
6bt, Bbl 3btBa!OlllliC 336~BKY orse • 

ce npOXQ)K.UeHIISI ce.'leH. HOB3HHII JJCC.'lC..'l.OB3Hllii <l> .'le llllJM~Ha 
B uacrosmtce spe\tH Ha oc )KeneJHbl'lll nopora \fH rpy6bl. ~>Ke 

H3 n epecetJe tt i i HX ce.'leBbiX p~~:·TJKaK .11 MOC~bt \l a.'lbiX orsepcrm• B~~~ 
He nplntettHIOTCH. Oun, raK KHM II HOp\la:\111 ua np oeK TIIp o aaHn~HH8 H 

4 ,u), JanpeLUCII bt re xHnlle~ H eC tHbl e pa3'tepb1 noroKa- ero r.'ly 

Jl.Y, r,!le Jl\111 creCIISIIOTCH Jl OO.!lXOJlHOM 

wnpuHa cenesoro noroKa na MO· 
n o~ IHM O rJJy6HHbl II Wllpl~:p yi!<~ llliiO nptt npoeKTllpOB3HIIIt 

K ccnenponycKHOMY c 1 ~ y tJ aCTKC • 
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0
.,0 11 p on \'CKIIbJX coopv>Kcmtu yK.rro11 noxo.nnoro ytiacr-

(.•1\rnpos:\111111 B .... J • • .. 

1\a p\'C.l<l \ 41ITbiB<lCTCH .!JIIWb .n.nH onpC,.7J.C.TICill l fl p<1C4CTIIOII CKOpocru 

• • 
1
oro1·a ( 'l.'ln onpeJ.C.'ICHII ST p acxon.a, o6ccn c4CIIllfl 11cpa3 • 

t1811/KCHII51 I ' · · " 
~~ bl sae"ocr11 y 4a crKa nepexo 'la). ,U.'lH rpa ~.tJllTHOro Jl.B mJ<c I Iliff ccJJe-

soro noroKa ; pc6ycrcH, lJT06bt n po.no.nbllblll YKJJOII p yc.rra 11a y 4acr-

KC n c peCC"'CII IIH 6bl.'l 11e Hli}KC Kpi!Tlil!CCKOrO, OTII~C~CJlfll~lll.er o .LI.MI 

HCCBHJHblX no rOI\OB nepC.lBIDKi' IIIIC: lt a1160.rJCC hp) ~~~ . lbl\ TUCp:.tbl X 

BK.,IO"'C!lllii, B.1CK0'11 biX OOTOIWM, a .!l.JHl CB.~Jil bl X CCJTCII - .UDIDKC I til e 

n or01.;3 nOJJIIOi'l r.'ly6uuoii. Ec.'lll .np o.nOJJbllbl ll YK.TlOII pyc.na lliDI<e l<pn-

rH4ecKoro, rpe6yer cH .n116o npose.neHue cc.ncJa.nep>KIIDaiO IU.ll x Mcpo-

npliHTHH BblWC n epexo.n.a , .Tlll60 C03,1l.31!llC ll11CpU.1101 11lblX 1303 M Q)l{HO· 

creit noroKy s craope n epexo.na n yreM ycrp o ftcrsa 'c n cuna.nbnhrx 6bt -

crporoKos, JJH6o np.n.n.anue no.nMocr osoMy orsep cnno Bbl COTbi s cae-

ry, yt~HThJBaiOmei'l npnpameHHe AHa pyc.rra o r ce.rrenbJX OTJIO>KCIIJ !I"t aa 
pa c t~eTHblii nepHo.:t p a60Tbl n e pexo.na. O o3TOMY Hau6o.nee u.e.rrecoo6-

pa3HO ocvmecrs.nnrb n epece4eHHH ce.rresbiX p yce.rr .noporaMH 11 Kan a-

na~u B npC.lC.'la X Tp8H311TIIOH 30Hbl CC.TlCBOr O 6accei'111a, r,n:e npo-

.'10.1bHblil yK.10ll p yc.'la o6ecne4nsaer nponycK ce.neii n OJJ.MOCTOBbiMH 

OTBepCTHSl~H 6e3 npnMeHeHHH ,!I.OpOrOCTOHW.HX npo T.IIBOCe.TleBbl X Me-

ponpHS1TitH H y.n.opoiKaHHH ca~roro nepexo.n:a. T aKoc nepecelleHue o n -

THMa.'lbHO ewe 11 noroMy, 4TO a r paHJHTHOi't 30He 6acce i'IH a pyc.rw >Ke-

CTKO !piiKClipOB8110 6 eperaMII H TI03BOJIHeT n ep eKpblTb e r o B 60.Tlb· 

WHHCTBe CJiy4aes O.lHOnp0.1CTHblM MOCTOM 6e3 CTCCIICIII15l }J<,HBOrO 

Ce'leHHSI TIOTOKa . npH 3TOM orna.n.aer He06XO,ll.IIM OCTb B p aC4CTe OT-

sepCTHH )l..lfH nponycKa ceJieiL E c.nH >Ke Hen36Cii<IIO n e p ecelleH He B 

30He or.'loiKeHuii cenesblx BbiHOcos 11a y4acrKe, r.ne :tJ<ecrKaH qHIKCa· 

IlKS! pycna 6eperaMH orcyr crsyer H.TlH r;te pyc.r10 Hacro.nbi<O pacnJia· 

craHo, 4TO rpe6yero1 ero cyiKeHHe ceJJen p onyct< llbl ~l coopy>KCifll eM, 

onpe.1e.1eHHe 3JJeMeHroa cenenpo nycKHOro orsepcrHfl c.ne.n:yer npOH3-

BO.!l.HTb no CJJe.ll.yiOUlHM paCifCTHb!M ¢opMyJia M: 

1. B cny4ae, ec:m ~ np e.n.e JibHhrfi yK.rroH p ycna .n:ocTaTOl!CII .n:mr 

tpaH3HTHOro )lBHiKeHHH riOTOKa, HMI n O,ll.06110e ,ll.BHiKCIIIIC o6CCriCtJC· 

HO ~TpolicTBOM 6wcrpOTOKOB 

H B,,H,, 
t c' 

B 
(VJI , \9) 

~ Bo H Ho - coo~sercrseHuo WHpHHa H rn y6 n11a noroKa ua n o.n-

AHOM yqacTKe, M, C- pe3eps BbiCOTbl MeiKJly IIIIJOM npO!ICI uoro 
tTpoeHHH H M3KCHM3Jibll0rt OTMeTKOft OOBepXIIOCTII l'CJIH ( 13 'W IHICII· 

~~~ OT rny6HHbl H XapaKTepa OCJTOKa npHIIIlMaCH'H p OBI!l>IM 

--! M) H ~ - K~~HU.HeHT CTeCHeHHSI 6LITCJBCJff lUlipHIIbl: IIOTOKcl. .. 

' . 

1 , 1 11 · 1 · 11 ~ 1 Mit IICCJJCJ{OUaiiiHIMII YCT<I IIOOJrc 110, lfTo u 
3

aoliCIIMOCTir 
01 

1 <0 111~ ~ 111p <1 U1111 II (I IIOCOU lJ IIOTOJ<C II OT BHJI<OCTII CI'O ( Jl JI ' 
'C li Cit) I " O~ l i H I IIII ,r CBS! IIIIJIX 

C • • . ' \. · c ~I I C~ IT CTCC IICIIIIH Ul llpllllhl I!OTOI<a 1-1. IIC JlOJril<CI I 6blTl> 

II I I JIH~, _o,(j Q,J (I IIIII{ II CC 3 118 lJCI! IIC Jl.JHI CCJIC i'l C Jl ct OOii II a Chi UlP IIIIOC I H, 

o c p11cc Jl JJ H o cc ~>Ma nJJ OI' IIbJX 11 Ot.I COI<OIH1 3K IIX Cl'JJci'l). Bo ocex cny-
4HSJ X CTCCIICII IIC W11p1111bl IIOTOJ<a CCJIC IIpOIIYCI<II I.I \ t OfOCp CIIICM \-IO· 

} 1\. C :~ · / lOIIYCKClTbCH .Tl iiWu 11p11 ll ll .Jll!tll l !! CCJICIIallfHIUJIHIOl.UHX cooppi<C-
1111 11. 

2. 13 CJIY tla C, CCJI II 'IIPO/ lOJi ullblii y r<JlOII pyCJI CI IIC o6CCrJl'tiHIHlC f 

TP<l113 11TIIOro npo n ycKa CC.TlCBbiX DL>II!OCOI3 p HCliCTHaH Ohl cora cc.rrc-

npo HycJ<Horo· oTucp cTHH B caery ' 

H -= Br/111 / 
B f''l n I C, (VIl ,20} 

f / lC eho - •CyMM3p110C npHpaW.CIIl·IC OTMC'rKll pycJJ a n o,n: MOCTOM 3a 

paCLICTIIbl fl n c puo.n, o npe.ne.neunoe JI.JJH CI3ST311biX cc.nc ii, IICXOJI.fl HJ 

rJJy6JJIJbl llen cpc,n:B HraiO W.CfOCH ( OCT3T0 411 0f0 CJIOH IIOTOIUI, xapa1<-

TCp110rO J{JIH .Il.8 11HOrO YI<JIOila pycna II p aCtiCTIIOi'l BH3KOCTH CCJIC i r, 

Cp0pM11pyiOmi1XC51 B J1.811110M '6a cccii 11C), a Jl.JIH IICCOH111b!X ccncii 

11CXO.LUI ll3 CJIOH OTJ!OiKe1111 i'l CCJICDbi X Dbi iiOCOU Jl:llii!Oi'l Kpynlf OCTII B 

crsop c coopy>KeHHfl or Ka>K.n.oro ccnn aa pacttCrllblii ncpno.n.. 

n oMHl~O CcpOp MyJJI!pOBa llllbiX Tpc6oaaltllfl I< CCJJCnponyCKI!biM 

OTBCp CTIIH.\1 C8 MII CCJJenpo n y<:KIIblC COOpyii<CIIHH II IIX I<OilCTpyKffiB· 

!!blC 3JJCMCIITbl 118 >KCJJC311bi X H 3BTOM0611JJbllbiX JlOporax II J!3 Kal!a-

JJ8X JI:O.Tl>l<llbl Jla311 a'48'TbCH C MaKCHM8JibllbiM Y1ICTOM xapaKTCpa Jl,Ol!-

}Ke!I II S1 CCJTCBbiX TIOTOI<OB H HX K8lJCCTI3CIII IOr O OTJ1 l! 1111H OT OO.'liiW.'<. 

B OTJJ H411C or so.n.anponycKllhi X coopyiKCIII Iii , .non ycKaJOIUHX JIJoCioc 
KOJJH•ICCT.OO npOMe>J<yTOtl!lblX a nop H JII060C fiX p aJMCillCI!I IC B IIOIIC· 

p Ctiii OM CCliCIIHH p yc.r1a, n pH nponycr<C CCJICObiX 0 01'01<00 KaiK/HHI np o~ 

MC>I<yTOllll afl 000pa HB.Tl51CTC51 ITlpCinHTCTB II CM !Ia nym Cr o CJ I ~! lOB a­

IIHH, Bb1'3 blB8CT OT.TlO)KC illlfl CCJICBbi X Obi iiOCO'D, YJ{<lpllOl' BOJACHCTIU!: 

JlOTO J<a 11 3 onopy H ,U1py1rHC opC,ll.llbiC 510J1CIII!H. J1o :;n oMy O'IITHM3Jlb110 11 

CXCMOH CCJlC n ponyCKilOrO COOpyiK CI!IHI HO JIHC T <.:~l 0/li! OilpOJJl'f !!HH. 

n p 11 ncua6c>KHOCTH ,0 puMCIICHHn Muo r o nponCTIIOII cxeM hl npoMc>l\y· 
TOl!llbiC Ofl Opbl l'JICJlYCT paCriOJJaraTL> 0 l! tl llt'iOJiblliCM )'ACIJIL' llllll OT •!\ If• 

ll'IMIJli CC I<Oii oc 11 n oTOJ<a crpcM51Cb coP1.3Th JI.JJH ero npon ycKa ll ~llr­
):l JII 111 1r1 npoJJcr 11 a116o.rr'bwci1 urupll llb!. ' Gon~>uroc 311/I'ICU tte fl.1H ce.'le-

L;)OI~ Y~I<Il hi X coopyii<CHlli'l JIMCcr o6n•t.;m•Mocr ~> .. npo\1:i t, y r o411hJX 

o nop np.llA<lHIIC liM c oepxoaoi't cr opOll ld ottl'prai!Hll, o6yc:wa.'l tt.ua l(: · 

U.I,II X 'li 'IIIMCI! biU YIO !!JIOUJ.a/lb JJ060LlOrO COHJ)JII\Ol'II0£1l'II IIH ((',1~ l: fC· 

no-.·1 ''~c r oooii onoph!. B 3TIIX >J<C u enHx !t.lfH nponycKa Cl'.1l'tf apo4· 
' ()' IUIIl'll liiO C rtpHI\10}'1'0.1bfi!JI\IIt 

l lhi C \IOt'Thl 1\!Cill'l! ':HjHjlCKTII Bll hl 11 0 l: ' · 

() tJt•pr: t llliHMil !!X orueprr11iJ. oM 
T· o6IHI I0\1 ,nmt nponyc KH CL'li('UJ.IX IIOToKoo no .. 't no.'lOTll. 

, ll <J.~M ' ' . ' •. ll:tH60.TICl' "Jijl<fl l'K TIIBII!JI~UI t:e· 
; t(CJ!l' 111011 I !Ji ll a B 10~!06IIJJhltOII JlOpOrll p "CTIIbll' MOCTbl C 

. UHMII RIHUIIOTl'H 0.'{110£1 O. o 
.flC'!!pcmyl'l,ll hl'-1 If CCH> P Y~KCII "t CTCllt:!lll CTN'I!HIOIUII\111 no Ulllplllll' 6bi-
IJIIH'pt'r1H1Mll, 11 MllllllMtiJlhllOI 
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TOBYIO p<H'llCTHYIO mupaHy n oroKa Ha no ,: rxo.n.~oM yqacrKe, a n o Bbi -

core- cosepweHHO ne crecHHIOW.Iie pact~eTHOH r~y6nHbi noroKa. 

Bo :\tHOriiX c.1yt~as:~x, Kor,.'l.a rpacca >KeJJe3HOn IIJIII aBTOM06HJJb-

HOH .n.oporn npoK.'la,.'lbiB.:leTCH no no .T ma~I pellHbJX .llOJlHII B.llOJib py-

ce., ropHbiX peK y DO.lH0)1{b51 ropHblX CI<.lOHOB, OHa BbiHY)){,.'lella nepe-

C<'K8Tb ana l310Wlle B 3TII peKII ce.'leBbJe pyc.'la DOCTOHIIHbiX H.TIII ne-

PRe. 39. llponyCK ce.leBoro noroKa Hal. no.lOTHo:\1 )l{e.1eJHOit ,J.oporu 
cneuua.lbHbnt ce.lenyCJ<ml 

pHO;ul'lecKHX BO.lOTOKOB, DO.lpe3aSI CK.lOHbl U npOXO.UH Ha 6oJtee HH3-

KHX OTIIeTKaX, 'leM HMe.'lH 8 CelleHHH nepeXO,la 3TH BO.UOTOKH .UO fiO.U-

pe3KH cK.TJOHOB. B TaKHX c.'ly4aHx pauHoHa.lbHbJM H 3¢¢eKTHBHbi::\I 

OK33b1BaeTCSI nponycK CeJJeBblX DOTOKOB H8.!l TIO.'lOTHOM .!lOpOrH cne-

JlB8JlbHbiMH Ce.TJeCD)'CK3MII (pHC. 39), npe,'lCT8B.'IHIOW.H!IIH C060H JIOT-

KH, conpstlKeHHble c sepxosofi cropoHhi c pycJJoM ceJJeaoro JJora, npo-

;~.o.1lKaJOwHe ero c .lOCTaTOllHhlM .UJJH ·nponycKa ceJJeH YKJJOHOM tte-

pe3 Tpaccy H c6paCbiB310ll.lHe ceJJeBble BbiHOCbl Ha HH30BYIO ·CTOpOHY 

DOJlOTHa, K3K npaBH.'lO, Henocpe,.'l.CTBeHHO B BO,lOTOK sna.n.emm !J.3HHO-

TO ce.1esoro pyc.1Ja. 

TaKHe ceJiecnycKH a 6o.'lbWOM KOJIHllecrae y>enewHo ¢ YHK ~HOHH­

p)JOT Ha 3aKaBKa3CKoif iKe.1e3HOH .lOpore. HecxoJJhKO ceJiecn ycKos 

DOCTpOeHO Ha 8BTOMOOH.1bHbiX .n.oporax rpy3HH. KoHCTPYKUHM HX 

DpHMeHSIIOTCSI CUible pa3JlHllHble- OT K3:\teHHblX apOllHbiX ,!1.0 pa:>.t-

BIIIX lKeJie300eTOHHbiX. Tpe60B3HHSI K 11X KOHCTpyKTHBHblM 3JteMeH-

1'8M -mHpHHe H rJJy6HHe .'lOTKa, ero npO,lO.'lbHOMY yK,'JOH)'- aHa-

AOfH'IHbl Bb1WeH3JJOIKeHHbiM Tpe60B3HHH:\l K HH30BbiM ce.'lenponycK-

HYJJI CoopylKeHHSIM. npHMeHeHHe Ce.'JecnyCKOB 00:\HP.IO TODOrpacpH4e-

CitllX yaosait orpaHHllHsaercH pacqeTHbiMH pa3Mepa:-.n-J ce.'leBb i~ 

DOTOKOB. 0HH ~eKTHBHbl ,l..1SI nponycKa ce.'leH M3.'JOlf H cpe,lHCII 

IIOIIUIOCTB • .UJJH DponycKa OOJJbWHX ce.leH H3;l DO.'JOTH0:\1 JIOpOni 

...-pe6oB3JIHCb 6bl MOWHble KOHCTpyKUHH BbiCOKOH CTOMMOCTM. Ce.le-

aycKII llpHKeHRIOTCSI TaKlKe llJISI nponycKa CeJJeBbiX DOTOKOB H3Jl 

~· MppHr8IUIOHHYX H JipyrHX K8H8.'JOB. .. 

C e JJ e per y JJ HuH o H H bi e (H a n p a 8 JI 51 10 w: 11 e 
11 

!l HIll II e) C 0 0 p y iKe II 11 H. 4 y BCTBI1TCJJ bHOCTb TBep,llO" th 0 T B 0-

Bbi X fiOTOKOB KO BCHKO~IY l13MeHCHHIO DJI3HOBbi X 0 4e pH '+' a.~ bl CeJle-

3H8ttiiTCJibiJO n OBblW 8CT p OJib H 3H34eHHe p eryJJa T3HHH pyc.'la 
" 

6 
nUHOHHbJX COOpViKe-

HIIII, a TaK>Ke o ycJJOBJIJJsaer cneuHcpH4eCK11e rpe6osaHHSl K - • 

CTpyi<TIIBIIblM 04epT8HJHIM H HOpMaM npoeKT11 pOB3H 11Sl. HX KOH-

Q ~o 6 e HJJ O 3TO OTHOCI1TCSl K CeJJeHa npaBJJSliO IJ.lHM COOp yiKeHHH:\t 

YcrpOIICTBO 11x Heo6xo,LJ.HMO s c.ny4aHx, KOr,la ce .. 1e.nponycKHbJe co ~ 
opy>I<eHI15l CTCCJHIIOT CBOHMH OTBe pCTHH:\111 eCTCCTBeHHYIO (6bJTOBYIO } 

wHpHIIY n o roKa Ha y tJ acrKax nepecelleHJHl !l.OporaM11 11 KaHaJJa;-.JH 

CeJJeBbiX p y c eJJ. 3Ha 4HTeJJbHOe KOJJHtJeCTBO ifl OBp e)I<JlE::HIIrl :\IOCTOBbiX 

n e peXO.UOB, 336H.BOK, OTBepcr.HH CeJJeBbJM.H BbiHOC3MH H .n.p yrHX BH,J.OB 

Bpe,ll.JIOfO B03.UCH'CTBHS'I CeJJeH, BJJeKy W:HX 38 co6oi1 nO,ll43C asaprJJ1-

JihJe CJJyl.!aH, CB51 3 3Hbl C OTCYTCTBI1eM H81flp3BJIHIO!l(HX COopy>KeHH /1 

HJJH HX Hey .n.osJJersopHreJibHbiM KOHcrpyKTHBHbiM ocpopMJJeHHeM H 

0 4 ~ praHH51MH . O co6 e HHO sa>KHa pOJJb ceJJeHanpasJIS!JOLUHX coopy>Ke-

HJJH B rex cJJytJaHx, Kor.n.a .uopora HJJII 1.-aHaJJ nepecei<aer ce. re:soe 

pyCJJO B 30He OTJIO)){eHHH CeJieBbiX Bb!HOCOB, Ha HH30BbiX Y43CTK3X 

ropHblX !l.O.nJ.Hl, r.n.e y>Ke OTCYTCTByeT )){eCTKO cpHKCHpOBaHHOe 6epe·· 

raMH TpaH3HTHOe pyCJJO H np011CXOJlHT pacnJJaCTbiB3HHe nOTOKa B 

npeJI.eJiax reppac bi (•noi:fMbl) BOJlOTOKa sna.u.eHHH. OrcyrcrsHe ce.'le -

HanpasJJHIOlllHX coopy>KeHHH B fiO,!J.06HblX CJJY43HX C03..13CT pe3KHe 

n epeJJOM bl )){ Hsoro cet~eHHSI pycJia B MeeT ax nepecetJeHHH ero ;:~.opo­

roi1 HJIH KaH3JIOM 11 Bbl3b!BaeT JJH60 JJ060Bbl e pa3pyWHTe.'lbHble y;J.a-

pbl ceJtesor, BOJJHbi o6 onopbi ceJtenponycKHbiX coopy)l{eHHH, .'IH6o o6-

pa3osaHHe M~HOBeHHWX 33TOpOB CeJIH y BX0Jl3 B CeJJenpODYCKHOe OT-

Be p CTI1e. 
nJIH o6ecne4eHJHl Ha)le>KHOH pa60Tbl CeJJeHanpaB.'ISl!OlUHX COopy-

>I<eHI1H HX KOHeTpyKTHBHbie 3JJeMeHTbl, 04epT311HH B DJI . ~He H yr.1bl, 

o6pa30BaHI-Ible HX BHytpeHHHMH .rpaHHMH C JlHH3MI14eCKOII OCbiO CC.'lH , 

,UOJJ)I{Hbl I1CKJII043Tb y.n.apHOC B03JleHCTBHe CeJJeBbi X 'BbiiiOCOB 0 CTeH'KH 

Ha1npa1BJJHIOWHX .n.a•M16, Bbi 3brBaiOWHe JJH60 nospe>KJieHHe JlaM6, JIH6') 

OT60H qaCI'HU OT CTe'HK11, 33 1! \H~llJJe'HHe li:BH>KeHHH BCJie,lCTBHe norep"H 

.9Hep.rl1l1 Ha y.n.ap l1 o6pa30B8HHe OTJJO>KCHHH H 33TOpHbiX H•BJleH'11H. 

Haw 11 3KonepuMeHraJibHbJe 11CCJJe,loBaHJJH noKa aa.~u. 4TO !l~'l~ 
o6ecne4 eHJJs:I HOpMaJJbHOro ABH)I{eHIIH noroxa ua y4aCTKax, r11e oq -

mecTBJJHJOTC51 HanpaBJJHIOWHe coopy)l{etJHs:I, yrJJbl ux nosopora s n .'!a-

He ,UOJJ>I< llbl 6biTb JlOCTaTOliHO M8Jlbl II 8 33BIICHMOCTII OT :\JOLUHOCTH 

CCJJei"t II IJX Ha Cbtll.leHHOCTH TBep!lbiM MaTep113JJOM He npeBbiUI8Tb 

J0- 15° np
11 

aroM 04epraHHH ceJieHanpas.'IHIOUU1X ;~,a"6 s ~.riaHe 
,li.OJI>KHb~ 6bJTb nJJaBHbll\IH, 6e3 nepeJJ0:\108 II pe3KIIX 113\leHeHHII pa-

,llHyca Kpuan
311

b
1 41o6bl o6ecne4Hrh nocrenenHoe smtcblsanue ce.'!e-
' HJJII a cenenponvcKnoe oraepcrue 

aoro noroKa B cy>KaiOll.leecH pycJio n ui11 IIHOit noroKa· 
MeHbWeH WllpHHbl DO cpaBHCIIHIO C ecTeCTBCHHO ~ Ha ·qacTKe 

Opll HeH36eiKHOCTH 113MeHeHII51 Ha • npaBJI::~I:blfl no;~: DOBOp0~8 ,llOJI-

OCyll.leCTBJICIII1Sl HanpaBJISl!OWHX ,llaM
6 ~~eM npoTI>KeHIIII yqaCTK8 no· 

A<eu BLt;J.epiKHDaTbCSl o;~,uHaKOBbiM Ha paJIHyce KpHBH3Hbl. Ontn-
aopora npll 1181160JibWCM B03MO>KH0M 

l7l 



Ma.'lbllbl\lll 5JB.'IHIOTCH npHMOJIIHte i"IHble COn p fDKe!IIIH Tp3H3IITHOr o 

p\c.13 c ce.'lenponyc KHbt:IIII ors e p cn t ~ :\m. Dpn co6m o .neiHIH yi<aaaH-

ub&x rpe6osa u nii \tO>KIIO .nonycrliTb o o.TJ. bill ee cr ecn eune n oroT<a no 

WHpHH(\ lle!\t npC!I.YOIOTpeHO Bblllie. n .rrH 33 1..l..I.IlTb1 p ycJia II 6 ep eros 

OT OO.l\lbiBa II p33\1blB8 npinteHHIOTCH p a3.'Illl1Hble yKpenliTeJibllbl e 

coopyiKeHust. no.'ly3anpy!J.bi npe.ncr as JIHIOT co6 oii n o n ep eliHbi e coo py-

~eHHSI, 3aJ.e.1btBae\tbiC B O.lllH H3 6eper os ( o6b e t<T cene3amnrbt) 

;l.'JSI OT60SI OT Hero llOTOI<a K npOTHBOll0.10)1{ HOMy 6ep er y . 06bii.IHO 

OHH pacno.TJ.araJOTCH no..1. HeKoropbtM y rJTOM K 6 eper y n o nanpa sne-

HHJO Te'leHHSI. )lmllla UX, 48CTOTa paCOO.TJ.O)I<eHllSI II .npyme 3JICMeHTbi 

38BHCSIT or KOHKpeTHbtX y c.r!OBin1 n 3a.na1.1 ceJTeaamllTbr. M arcpn aJioM 

coopy.>KeHHH, raK iKe KaK H !I.JTH .no.n.nopHbiX ceJie3a.n.ep)I<HBai01..1..1.1lX 

aanpy.n. c.TJ.y~ · HT KaMeHb, 6eroH, )l<eJieao6eroH. DoJTyaanpy.nht HBJTH-

IOTCH KOMOJieKCHblMII coopy.>KeHHHMH, T8K K8K O.ll.HOBpeMeBHO BblllOJI-

HSIJOT .].Be q>yHKll.llll - 6eperoyKpemiTeJibHYlO II CeJieOTBO.llst1..1..1.yiO , pyc-

JIOBblOpaBnTeJibH)'IO. oOJibllieH 1.!8CTblO noJiy3a10pY.ll.bl II HX CHCTeMbl 

npH:MeHRJOTCH )l..'IH OT60H OOTOKa OT 6epera, no KOTOpOMY npOJIO)I<e-

Ha rpacca JKe.!Je3HOi"I 11.1111 8BTOM06HJibHOH .ll.OpOrH HJIII .npyrHe Hapo.n-

!IOX03HliCTBeHHble 06beKTbl, tpe6yJ01..1..1.He 381..1..1.11Tbl. 

J.oHHble pycnosble 3anpy.nw npe.ncraBJIHIOT co6oi1 y KpenneHHH 

JlH3 pycJia 6eTOHOM ll.'lll K8\!HeM H8 OT!I,eJibHblX yttaCTKaX, npe.ncras-

JIHJOUlHX OD8CHOCTb 8 OTHOllleHHH pa3\lbiB8, HanpHMep nepe.n. MOCTa-

JIH " JI.pyrnMH orsercrseHHbl:viH pycJIOBbD1H coopy )l{eHHHMH. C~naH, 
OlleHb ,lpeBHSIH, H3pO.lH3H KOHCTpyKUHH, npe.lCT8BJIHIOll.l85t C060ll He-

C'KOJibKO 6peBeH, 06bi'IHO TpH, COe;I:HHCHHb!X KpeCT006pa3HO H CBH33H: 

swx npoBOJIOKOH. 0HH Halll.'IH wnpoKoe npHMeHeHne B Cpe.n.HeH 

A3HH. fpynnbl cunaes, ycraHos.TieHHhie s ce.'leBbiX p ycnax, 33ll.lH1..1..1.310T 

oT y.Iapa HHJKepacno.1o.>KeHHbJe coopy JKeHHH, a 6epera- or pa3Mhl-

sa u ucrupaHHSl ce.'!eM. CospeMeHHhie 6erOHHbie n )KeJie3o6eroHHbie 

TeTpa3.J.pb1 c.'ly)l{aT rol1 iKe ueJIH, raK )l{e KaK ra6HOHbi - HanoJIHeH-

Hble KpynHbiM Ka:viHeM 11 yJioiKeHHwe Ha ~HO pycJTa nposo.JI04Hhle 

MeWKH. 06JI3.ll.3SI BCCOM B HCCKOJibKO TOHH I1 B TO )l{e speMH 6y.n.y4H 

npocreitlllHMH ycrpoiicrsaMH, 'ra6HOHbi 3amnma10r .ll.HO H 6epera pyc-

Jia OT pb13Mbl88 H pa3pyweHHSL 

CreneHb 3$$eKTHBHOCTH pa60Tbi s cex nep ei.! HCJieHHbiX 6epero-

yacpenHre.1bHbiX COopyJKeHHH 11 y crpMICTB UeJIHKOM o np e ~ e JIHeTCH 

eooTBeTCTBHeM HX KOHCTPYKUHH 11 3aKpenneHHH HX MOll.lHOCTH, ¢op-

IIHPYJOillHXCH s ..'J,aHHOM pyc.'le ceJieBbiX noro Kos. np11 orcyr crsHH r a -

mro COOTBeTCTBHSI pa3pywaiOTCSI H Hepe!I.KO BOBJICK810TCH B .ll.BHiKC-

BHe CeJieBOfO OOTOKa He T0.1bKO Ma.10MOll.lHbie y KpenJie HHH, I-10 11 

aecb:Ka conH.II.Hble. TaK, HanpHMep, KaracrpocpHI.!ec KHH cen es oi1 no-

TO'K H3 D.eB..'J.OpaKCKOrO yme.1bH (8oeHHO-fpy3HHCK3H .n.o po r a) , DO.!l.-

1018 aa aecKOJibKO MeTpos yposeHb TepeKa s HOllb c 5 Ha 6 asrycra 

1967 1'., p83pywHn MHOfOTOHHble 6eTOHHble 6JIOKH, YJIOiKeHllbiC B r e-

JIO noJry3anpy.ll, 331llHillaBwnx rpaccy BoeHHo-fpy3HHCKOH .LI.OporH. 

MaKCHII8JlbHble CKOpOCTH CeJIH COCT3BJISIJIH 8-10 M/CeK. , M8KCH-

II&Ib11WA p8CX0ll 2-3 TbiC. M3/ceK, a KpynHOCTb CK3JlbHbiX o6JIOM-

-, YpatleftOJWKp0888WHXCH OOTOKOM,- 3-4 At (70-80 T) · ., 

C JJ y >I< 6 a n p e .n. y n p e i K .n t: H H H c e JJ e " H 
c p Ol:ll!bl M J[ I<p aTJ<OCp0 41I biM nporH03HpOB3 JJHeM H. a pH ~y C .!IO.'TfO-

CeJJeonac!IOCT!i He-
1\la.'loe 3IJa4eH He ll i\leer 3a6Jia r ospeMeHHOe npe" • 

,. .u.y np e, K ~eH H e iKHTe-
Jiell HaceJJeii HOro nyHKTa Haxo:tHLUeroc51 Ha nyT'-I c 

• ' r Jie}:(osa HHH noro-
J<a, o ero npoxoA<~e H JH J. O co6eH Hoe 3Ha4eHHe TaKa " 6 

. n CJJy)K bl npe-
.n.ynpC,I<!lC II JIH li ~ I eeT B TeX C.l y 43HX KOf"a TOT "JI" uHo" 6 

" ' .u. .. .. .. 11 o bei<T nJJo-
xo 33ll.lll lUeH ~ T Bpe.ll.~IOfO B03!leHCTBHH CeJJSI (HJJ H HHKa K He 3a ll.(H-

1..l..l.e11 ) 11 B TO 11<e spe:-.t H pacno.1o:tKeH s 6accei1 He, r.ne :-..1oryr 803 Hu-

J<3Tb M Oll.lll.~le p83_PYWiiTeJJbHbi e CCJIH, l-13 rpacce HX !lBIDKeHHSl. 

n epBOII T3l<OH nonb!TKOH HBHJIOCb C03;!.3!Hte B ) 964 r. B r ocy-

.napCTBeHI I O~ I f H.ll.pOJJOf l1 4eCKOM HHCTHTyTe ( Jlellll llfpa.n.) aBTO~!aTH -

\leCKOrO pa.n.~JOOnOBeCTH T eJIH CeJISI ( POC ) KOHCTPYKUHH HH)I{eHepa 

A . M . .il.nMaKC5! Ha H ycr aHosKa ero Ha Ha116onee ceJieonacHbiX o6b-

e Krax B p a i"IoHe AnMa-Arbr s pycne ceneonacH biX pei<-Ma:roii 11 
B o.nbm o i\ AJIMaaTHHOK. 

P a.n.noonoaecrirreJJb ceJJH CIICTeMbi llHMai\CHII a npen.c r <~BJJHe r co-

6o i ~ I p3.ll'I1 0TeJJeM eTp HI.!eC.J<yiO, 3BT0:\!!3TH4eCKH .n.e(I CTBYIOUlYIO ycr a-

HOBKy, pa3Mell{aeMyiO B CTBOpe Y.ll.3JJeHHOM OT 06oeKTa npeaynpejT< -

)l.eJJ HH H3CTOJ!bKO, 4T0 6b! npH npOXQ)!<.ll.eHHH 1.Jepe3 .3TOT CTBOp ceJJe-

BOfO nor oKa .p a.n.HocHrHaJI, ,nepenasaeMbirr POCo.\I , onepeiKaJI nep-

sy!o BOJIHY CCJ!Sl Ha Bp e.\151:, }:(OCT3T04 HOe ,UJlH .3BaKya U~Il1 .110;te!"r !f3 

ceneon ac11oi1 30Hbl. npHHUHn p a3:-.IeW:eHHH P OCa H ero pa6orhr oc-

Hos aH Ha xa p aKrep HoM .n..'IH p yce.'! pe3KO.\! B03pacraHIIH pacxo:ta. a 

cn e.nosareJ!hHO, H ropH30HTa ceJiesor o nor oKa no cpa sHeHHIO c o6bi4· 

HbiM y p OBHe\1 BO.!l.bl B pycJie. flp11 3H34HTeJJbHO.\I TIOBbiWCHIIH paCX0-

.!1.8, 6JIH3KOf O K ceJieBO:viy, .!l.3TI.!HK!i nepe.ll.310T B UeHTp COOTBeTCTB)'IO · 

1..1..1.YIO HllcpOpMaUHIO. npn npOXOIK.leHHH CeJJeBO(I BOJJHbl cpa6aTbtBaeT 

ceJieso fl .n.ari.!HK - craJJbHOH rpoc, noMeLUeHHbifl B rpy 6e. 3ror aar-

4,11r< HBJIH eTCH C3Mbll\1 OTBel'CTBeHHbl'.\1 11 OCHOBHb!M .ll.3T411KOM BCCH 

CHCTeMbl· B c JJy l.!ae orr<a3a a pa6ore 1l3Tl!HKOB npe,D;cenesoro y poBHH 

BO.ll.hl , a raK)I<e s cny 1.1ae, ecJIH so3pacraHHe pacxona or 6 biToaoro K 

ceJieBOMY npOHCXO.U.HT MfHOBeHHO (liTO Hep e,llKO IIMeCT MeCTO "npll 

npOXO>K.ll.CHIHI ce.JISI), ceJJeBOH nOTOK J:(OJJ)KCH H3THH)'Tb 1!, <D O BCt'H Be-

pOHTHOCTH, p330pB3Tb BOCnpHHHMaiOUWIO tJ3CTb }:(3T4HK3 - CT3Jlb· 

HOH rpoc H o6ecne4HTb nepe.n.a 1.1y HllcpopMaU!III o .ll.BH)I<emm ce.'lH. 

11 8 .3TOM Kpa r1HeM cJiyl!ae npH Ha:tJJe>Kaw:eM pa3Mewemrll POCos ~.' 
HX .n.y6JIHpOBa HHH B ceJJeBO:'vl pyc.ri e )o!Q}I{ HO o6ccne4l1Tb ..'J,OCTaT0411biH 

aanac speMeJm .ll.JIH .ssaKy aunH HaceJieHHH . 

J1 HTEPATYPA 

H B. Bu6m 10rpa!jlu'leCKHit yKaJare.1b cCe-
B .~a co n A. 10. n K Paw e 11 11 11 K 0 8 3 

· :\\n· t9ti9 
JJeBL>I C' HBJJe BIHI II Mepbl 6 0 pb6bl'~fl~ l \l~~l .o. 11J..l ·3 B~ ' t (}()'C)• • , 

B • cTp Ka3Hn •' n », Bbtn. • " B "' . 
o npOCL>l 113}'4 (' 1111!1 CC'.IJC' ll . ' IOJ I1pOBallllll r .~ HUHJm > llbiX ('CJI('n , Cu .. 

roJJ y 6ea r. II. 0 ¢ opM11pOB3HIIIIII nport '\ff nbtn 12 1966 (poranpltHT). 
(' " no nporpa\tMe J' •. · • 1'''2 

c M aT·JJbt fJJ HU. ucc.1 .-. · \\ Tpa lll."ll\l'.'llOPII I il:IT, "J 

«3atU111 a /1\C'Jit' illhl X "\ Op or 01 ce.1eO bl X n o TOI\Oll , ., 

173 



c.MetOlii'IC'ClWc pyl\ono'l.CTI\0 no umKenepuo-rco.norn•H.'CI<OMY H3yttC11tltO ccJteib>. M. 

cHupa•. \970. 
M ocT K o -s ft\. A. o~.~cpK ucrop1111 pycJiosoro npouecca. M., 1-'13.!1.-BO AH CCCP 

\959. • 
0 Jl,. ct~ e p o a A. H. Bopb6a c 3p03Hert 11 ceJteBbtliiH naBOAK3MII a KpbtMy. CHMcpc-

pono.'lb, \963. 
cCe.'leBbll' notol\1\ 11 ropH!:>te p\ cJtOBble npouccbt». EpesJH. 1968 
cCe..111 B CCCP u Mepbl 6opb6bt c HliMII». M .. cHayKa», \964. 
C pH 6 H bli't r.\. ~ - ,\u8.111Tll'leCKltH MCTO.ll. pac'leTa I\18KCII!II8Jlbllt.TX CCJICBbiX paCXO· 

,!lOB. cCtp011Te.1bCTBO ,llOpOn, \940, N'2 2-3. • 
C p "6" bl A M. ~ - AnaJtiiTU'IeCKHe ocHOBbl pac'leta cKopocten 11 MaKCHMaJtbllbTX pac-

XO.IlOB naao;J.KOB. B c6.: cllpo6JteMbl naso,llKOB». M., H3A·BO AH CCCP. 1959. 
~ Jl e Am M a H c. M. Cemt. Jl .. rtt,llp011teTCOH3,ll8T, \970. 
X e p x e y n" .ll3 e "H. lt CKB03Hble 38W.HTHble n peryJJstUIIOHHbte coopy>KCIIIHI 1n 

c6opHOrO >KeJte306eTOH8 HB ropHbtX peK8X. Jl ., rll.li.P0\1CTC0113r\3T, 1967. 
X e p x e y .'l" A 3 e n. 1\. Pac'letbl OCHOBHbtX xapaKTepncTIIK n ceJJcnbtx not ot<ax . 

B c6.: cMelKAynapon.nblit ctn.mo~tyM n o nasOAKBM». Jl .. rn.n.poMCTCOII3Jl8T. 

\969. 

fJTABA VIII 

J1 EJJ. MOPCKHX 11 flPECHbiX BOJJ.OEMOB 

MOPCKHE Jlb)l.bl 

Onpe,11.eneuHe noustrltst. Jle!I.HHOH noKpos MOpei1- caoeo6pa3HaH 

KO~CrpyK IU HI, C03!J,aHHaH CaMOH npHpO,UOH B BH!J,e ynpyrO-iilJTaCTI-fll-

HOH aHH30TpOnHOH nJlaCniHbl, COCTOHll(ei'l H30 Jlb,Ua H Jle/Kall(eH Ha 

ynpy,roM OCHOBaHHH B BH!J,e BO,Ubl (TiecllaHCKHH, 1963). 
<l>opMHpOBaHHe npeCHbi X KpHCTaJlJlOB Jlb!J,a npOHCXO!J,HT Ha no-

sepXHOCTH MOpH npH yCJlOBH.H, KOf!J,a TeM•neparypa BO!J,bi ,UOCTHraer 

TOllKH 3aMep3aHHH. 4eM BbiWe COJleHOCTb BO!J,bl, TeM HH)Ke TeMnepa-

rypa 3aMep3aHHH. CMep3aHHe KpHcrannos ~PHBO!J.HT K B03HHKHOse-

HHIO y•npyro-nJ1aCTH4HOrO 3HH30TpOnHOrO CJI051 Jlb!J,8. 3TOT npouecc 

conpOBO)K!J,aeTCR BbiTeCHeHHeM COJieH H3 KpHCT8Jlml4eCKOH peweTKH 

Jlb!I.a c o6pa3osaHHeM n.rieHKH paccona, noKpbiBaiOlUefr nosepxHocrb 

KpHcrannos. TeMneparypa paccoJia pasHa TOllKe saMep3aHH51, KOTO-

paH coorsel'C1'B-yer KOHUe-Hrpau:HH pa-ccona. ConeHbli"I Jle.l 11.\Ieer 3e 'Ie-

Hosarbl rl orreHoK. )laJlbHeihnee noHI-DKeHI1e TeMneparypbr npHBO..lnT 

K BbiMep3aHHIO llaCTH BO,Ubl li yseJIH4eHIIIO KOHUellrpaUHII paCCOJ13, a 

npw nosbitWeHnH reMneparypbl lla CTb npecHoro Jlb!l.a nepexo!J,HT s 

paccon, r. e. ero KOHUeHrpaUHH noHH>KaeTcH. OnpecHeime MopcKHX 

Jlb!J,OB CBH3aHO C TeM, llTO paC"COJl MOR<eT CTeKaTb no MeJibttaiilUHM 

Me>K KpHCT8J1Jl H4eCKHM noaepXHOCTH M. 
MopcKoi'l ne!J, nopHCTbiH, H era o6beMHbifi sec (0,85 z/c~t 3 ) 

MeHbwe, 4eM o6beMHbii"I sec .rnerllepHoro Jlb!J,a. Tipucyrcrsue pacco-

Jia npe.uonpe!I,eJIHeT ero 6biCrpoe raHHHe. TaHHHe nponcxo!J.HT s MeiK-

Kp Hcrannu,qecKnx ~ npocrpaHcrsax, JanonHeHHbiX pacconoM. MopcKoA 

ne..l Mellee npolleH, 4eM npe-CHbll1, HO 6onee nnacntllHbiH H B513KHil. 
Jle!J,HIIOll nOKpOB xapa·KTepH3yeTCH CJ1e!J,yiO lUH~1U noKaJateJIHMH: 

BH!I. Jlb!J,OB, ropH30HT3JlbHbJe pa3Mepbl, TO.'IlUUIIa, TCMneparypa, npo4-

HOCTb, peJlbCcp nOBepXHOCTII, U.eJIOCTHOCTb 
feHeTH'fecKaA KnaccHcj}HKaUHA neJJ.RHoro noKpoaa. H. C. nec-

liaHCKHft pa3pa60T3J1 reHeTHlleCK)'IO KJ13CCUcp11K3U1110 .TJf.!I.RHOrO no-

Kposa, pa3ne.rms era Ha !J,Be rpynnw : ne!l.RHOil noKpos HapacraHIIR 

(rep'wtHlleCKOfO npOHCXO>K!I,eHHR) II .'IE'JlRHOif noKpOB HarpOMO>K.IlfHHR 

(.ll.ltli3MW-IeCK0f0 npOHCXO>KJleHIIR). 
1 rpynna (nb!J.bl HapacrauuR) JJ.eJIHTCR Ha nae CT8JlHH. 

O epsaR ctaJUHl ua41111aercR c MOMeHta BOJHIIKHO~enttR Jl&.lla JlO KOH· 
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ua ,lerBcro nepno;J.a. nosepxnocrb .'lbJla nepsoii cra J.I,llli p o sn a H. M o -

:IOil.OII .lCl. .l,OCTllfaCT TO.'llllllHbl ,10 0,2 .M , c epo -6eJJbl e Jlb.!l.bl - OT 0,2 
. ) 0 rO '' OBa.lblC ,'lb,lbl - OT 1,0 ;1.0 2,4 .u; CO.'lCHOCTb OT 5--8 JlO 
il.O • .II, A 

15-20° )0· Bropast cra.:tll5l •1e;J.stHoro n o i'po sa B a p acr a HHH Hat.m uaer c 51 c o 

sropof
1 31

"
1
osKII 8 ApKTH4eCIOIX ~r o pHx. Jlb_.lbl ::-.roryr 6~ JT b r oJ.I,oaa-

.lbl\lll, 'tHOf0.1€'TlllL\Ill II naKOBbll\111:. 0 o s e pX110CTb T 3 1<llX .llb ,.'J,OB lle-

poaaast 
33 

c
4

er ;J.IIQ)cpepeauna.'lbHOll a6m 1Uliii. T o.TIUI.ll Ha i\I HOroner -

HJJX ,lb.lOB 
8 

. \p KTlll\~ ,J.ocrnraer 3--4 .u. Mno r o.'leTime JibA bi p ac-

npecaeHbl ,10 0.01 - 2 loo· 
II r p \' n n a (.'1 b.!!. bl Harp o ~~ o ){{ Jl e 11 11 s:t) B031111Kaer II3 Me-

xaH114ecKH. pa3pyweHHoro .ne;J.51Horo noKposa Hapacr aHllH n oll. BJJ ilH-

HJie\I lliH3:'1.II14ecKIIX npoueccos B ~v~ope. 
nepsast cra;~.ust- neps11 qaoe H a rpoMO)I< ,n.eH He . 06Jio;-,r I<n nell,H-

HblX n o.
1
ei[ II OT,le.'lbHble KYCKI!, HarpOM0)i{}I,85ICb, C03}1,3 lOT TOpOCbl. 

Bo~HJIKa er xaornqecKa51 HeposHa5l nosepxHOCTb Bbicorofr HaA nosepx -

HOCTblO BO.lbl .10 3-4 11 ,!J.a/Ke ,1.0 12 .M. TIOJ.I.BOJ(Ha5I 43CTb TOpOCOB 

,1ocrnracr l\tOWHOCTll HeCKO.'lbKIIX ,leC51TJ<OB l\terpos. B ecnoii 3TII Jibll.bl 

pacnalalOTCS'I aa or,le.lbHbie .'lb,lllHbl. 

Bropast cra.J.nH- oiep3aHne. H arpmiO)I<,leH Hbie Jib.!l.liHbi 01e p 3a -

lOTCS'I, C03l2BaS'I )IOHO.'lJITH)'lO, HeCKO.'lbKO 6o.TJ ee c r .la)l{e HIIYIO nosepX-

HOCTb no cpasHeHHlO c nepsof1 c t a;meti. To.'lUI.IIHa JJb.lOB HarpoMO/K -

.n.eHHst \0-\5 Jt n 6o.1ee. TaKHe .rlb.lbl KpenKo c na51Hbl ll,pyr c .ll.pyr o:'II 

H npH T351HIIH II TIOlBJl)KKaX He paCTI3J1.3lOTC5l H3 OTJ.I,eJib Hble COCT3B-

:ISUOIUIIe HX .lbli\Hbl. 
BaiKHbl'M nOKa3aTe:IeM .'le.J.HHoro noKposa 51BJIS'I eTCS'I x apai<repH-

CTHKa pe.lhe<lJa ero sepxHeti nosepxHOCTH. Ko.1!14e c r seHHbi M n o~ a 3a · 
Te.1e:-.1 ll3~!eHeHl!S'I llOBepXHOCTH npHHS'IT K03cpcpHUHe HT, K O TOpb~H OT-

pa}Kaer OTHOWeHHe <lJaKTHl!eCKOH ,lJIMHbl Me)I{Jl.Y Jl.BYM5l KpaHH H M ~ 
TO'IK3MH, pacnO.l OiKeHHblMH Ha 3TOH llOBepXHOCTH, K JI.JIHHe npHMOH, 

COeliiHS'IlOW:eH 3TH T04KH (Ta6JI. 12). 
f!PO'IHOCTb .'le,lS'IHOrO noxposa TeCHO CB5133113 C Ce30HaMH _;o.ua . 

3HMOH Ha6.110.laetcS'I uaa6o.'lbUia5I npo4HOCTb .lbJl3 - y sepxHeH n o; 

BepXHOCTH .'le.lstHoro n.1acra. Bec:Hoi1 np04HOCTb sepxHei1 H HH)KHeH 

noaepxHocreit n.ucra BblpasHHBaerc51 , a JieT0~1 npoHCXO.lHT yMeHb· 

WeHHe np04HOCTH .1b,J,a ,lO 5-10% OT npOl.!HOCTH 3HMHefO JibA
3

· 

OceHblO Ha'IHHaeT yse.1H4HBaTbCH npo4HOCTb sepxHero c.nost. 

Ue.10CTHOCTb .le.lstHoro noKposa Mopei'i xapaKrepH3yetc H ll.BYM51. 

LtaCCaMH .'lb!I.OB: HenO,lBHiKHblX H .1pei'icpy10UJ.HX .'lbJ.I,OB. 

8ll Jlb!Ui HeTIO.lBHiKHble (npHnai'i) - Jiell, npHM ep 3UI HH K 6eper~M aB 

_.:emHpoKoft nonocbl s .lecstTKH 11 coTHH KH.'lOMerpos. Dp11na!1 x 0 ~ 
p pHlyeTCSl BepTHKa.1bHblMH KO.'le6aHHS'IMH, B03HHK310UI.i1l\HI 

CI'OIIHG-HarOHHblX .H DpHJIHBHblX SIB:IeHHH " 

1lb.!lbl .11pefl4ly10u.lHe- cso6o;Ho n~peJI.BHraiOUJ.H. ec s:~ 'TIDA B
03

.nel'l· 

~~HeM ~a:TpOB H 're'leHHH. Jl.peucpyiOIUHe :IbtJ,bl pa3Jl.e.'l5IIOTC5l Ha 
-owaun ne.11, ne.Q.stH o6 · " 6 1r1 Jie.ll. MeJIKOC6 ble llO.'lst, .'IOMKK llO.'IeH, KpynHOC J1Tb 

HTblli Jie.Q. H Jie;J.SIHylO Kawy. 

111 

3 Ha'leHIUI K 03 cJ>ci>H~KeHra BHJJ. T a 6 n H u a 12 
OH3MeHeHHR nosepXHOCT 

(no H. C. n ec'laHcKoMy) H ne)l.l!Horo noKposa 

XapaKrepHCTHKa nooepxHOCTH 

n onepXHOCTb p0BH3H. Or)l.enbHble 
CTII He 6onee 6 IQ HepOBHO· 

- CAl. J<o3cprt. 
H3MeHeHHH OT 1,0 H )1.0 I 05 nlfllHeHT 
HOCTb HepOBHaH ' . OBepx-

Bna)I.HHbl 3anonHeHbl ao.Qoii. 5yrpos eme 
Her. Koscpcj>HUHeHr lf3MeHeHIHI or 1 06 
AO 1,09 ' 

TiooepXHOCTb nepOBH3H. J1MeiOTCH OT,lleJJb· 
Hbie OJ<pyrnble 6yrpbi H nnaJJ.HHbl BbiCO-
r ofl l AOo6 50 CM, J<oscpcpHUHeHr lf3MeHeHH!l 
OT • )1.0 I ,10 

TioaepXHOCTb 04eHb 6yrpHCT3H, CHJibHO OKa· 
T3HHble 6yrpb! H Bna)I.HHbl HMeiOT BbiCOry 
.li.O 2- 2,5 M. J<o3cpcpH UHeHT lf3MeHeHHll 
OT 1,20 )1.0 1,30 

TiosepxHOCrb a BHJJ.e nHKoo6pa3Hblx rpane-
ueHJJ.anbHblx H KOHYCHbiX BbiCTynOB Jlb,lla 
nocranneHHbiX Ha pe6po HnH xaorHqecK~ 
Ha6poweHHbiX. Bb!cora Hall ypoaHeM so-
JI.bl 3-5 M H 6onee. I<o3cpcpHuHeHr BH-
AOH3MeHeHHR OT 2,5 )1.0 3,00 H 6onee 

TioaepXHOCTb O'leHb HepOBHaH, HO B BH)I.e 
OKaT3HHbiX 6yrpOB H Bna)I.HH BbiCOTOH )1.0 
2,5-3 ..11 . 5 yrpb1 crna>KeHbl, nHKOB Her. 
I<oscpcpHuHeHr H3MeHeHHH or 1,5 .110 2,5 

BHA neARHoro noKpooa 

JleJJ.RHoii noKpou Hapacr aHHH f1epnaH 
CT3JI.HH ( ~ IOJI O )I.bl e Jlb.Qbl) ' 

To >Ke, cnycrsr 2-2,5 ,uec nocne Ha'la-
na T3llHHH 

BropaH craJJ.HR (nbJJ.bl npocymecrsoaanH 
1-2 ro)l.a H He no)l.sepranHcb r opo-
weHHIO) 

To >Ke (JibJJ.bl naKODbie H MHoroJJerHHe 
npocymecrsosanwHe MHOro ner ) ' 

Jleli,HHOll OOKpOB HarpOMO>K,D.eHHll. f1ep-
B3R CT3)1.JIR (Jib)l.bl rO,ItOBaJible, MOJIO.llO· 
ro ropoweHuH) 

Bropasr cra)I.HR (JJb)l.bl MHOronerHHe na-
KOBble, ecropoweHHble, HO JareM ~JJa ­
>KeHHble). f1pocymecrsosaJJH 6onee 
5-6 ner 

Tpew.uHOBaTOCTb Jib.LJ.OB. 

UI.HM HeCYIUYlO cnoco6HOCTb H 

JlSI eTCH ero t p eUI.HHOB3 TOCTb· 

BaJKHbiM npH3HaKOM, xapaKtepH3ylO-

npoxo.D.HMOCTh Jie.UHHOfO fl0KpOB3, SIB-

TipH HCllOJib30BaHHH Jiell,HHbiX flOJieH He06XO.llHMO HMeTb npeJ.I,-

CT3BJieH'H<e o xapaKrepe t p emrm. BcrpetialOTCH cne.D.y!OW:Ke BH.D.hl tpe-

IUHH: 1) OTKpbiTbl e rpeWHHbi, npoXOll,S'IWHe tiepe3 BClO TOJIWY Jlb.Q,3, 

KOTOpbi e CHJlb HO yMeHbW3IOT He'CYW.YlO CflOC06HOCTb JieJ.I,HHOfO flOJISI; 

2) nosepXHOCTHbJe rpeWHHbl, KOTOpble HMeiOT M3JIYIO rJiy6HHY H MO· 

ryT B03HHKHYib npH pe3KOM OXJI3)1{.LJ.eHHH sepxHeii li0BepXHOC1'11 ne-
.LJ.SIHOfO nJiaCT3 npH 3HaliHTeJihHOM llOXOJIO.D.3HHH B03.Q,yxa HJIJI n p H 

CHOCC seTpOM CHera, SIBJISilOIUefOCSI tenJIOH30JlSIUJIOHIIbiM CJioeM, npe-

AOXp3HHBWIIM .ne.!l. OT CIIJlbHOTO BblXO.rJ3)1{lJIB3HIU!. 
Pa3JI114310T cne.D.ylOIUHe r eHeTa4eCKHe runhl rpemHH: 1) rpelUH-

Hbl repM114eCKOf0 npoHCXO>KJ.I,eHlHI, 803HHK8101UHe flO.ll BJIHSIHHeM 

BHyTpeHIIIIX HaflpH.)I{eHHH, Bbi3B3HHbiX pa3HOCTbiO T?\111t'p3T)'p: 

2) TpCWIIHbl, Bbi3B3HHble KOJJe6aHIIHMII ypoBHR: OHII 803HIIK310T npli 

nepexoJ.I,e or npo'IHO 3aner al0w.ero Jib.Q.a K Jlb.!l8M, HcniiiTIIIBIIOlUHM 

KOJie6aTeJibHble J.I,BH>KeHHSI; 3) TpelUHHbl, Bb13BaHHble T8HreHUH8Jib· 

llbiMK CH.'I3Mlt, B03HHKlil'HMH .npH C>K8THH H aetpax; 4) TpelUHHbl, 803• 
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" TBHeM UCK)'CCTBeHHbl X Hafpy30I< Jla JtC)l, n p 11 
HI4K310Ulli(' 0 0..'1. 803.'l.(' IIC ' 

ero 3Ktn.1) a r a uu ~ 1 • 
30 

a Hne nponcxo.LJ.nJto npn o4ellb H113Koi'I T e t~m e -
E cm t .rt bD.OO p a 

30
! a J1Cst 

6
btcrpo TO TaKOi'l Jte.LJ. o 6 .11an.aeT M aJtoi't 

patype ll .I'IC..'l. O~ p ~ BH e HIII O CO Jl b ,!l~M, B03 HllKUlllM n pn MeD.JteH.HOM 

np04HOCTblO ;o p 
6

bS1'CHsteTCS\ Te :'lt , \ITO npll 6bt CTp0 :'1l 3 aMe p3aH!III BO 

Ja :o.te p3aHllll. ro6 o w oe KO:tu4ecr so p acco.'la, n OHII>Katow.ee n po1.t-
Jlb.lY ocr aeTcst o.1b • 

HOCTb .1b,la . aueHHe H3y'leHHH Jie.LJ.HHOfO noKposa. I l 3y4 e Hite 
OpaKTH'IeCKOe 3H ., .. 

o Kp m ~ a n o;~. Hafp )'3KOll c u e.rt btO u c n OJtb3os a -

n o se..'l.eHml .1e..'l.stHor o "ocrll mteeT o rpoMHOe npaKTHllecKoe 3 Hai.IeHne. 

Hltst ero fp y3 o~ O .llb e ~ H Ha C TOst~ ee s p eM SI cra.rm MeCTOM sa>KHbt X 

no.1HpHble p a_nOHbl 0 E>Ke.nHeBHO q ep e3 e ese p Hbllol OOJtlOC JteTaiOT 

rpaHono pTHCbtx .. n y TeH. tT s o npoc o TOM 4T0 6bt c.LJ.eJtaTb api<T l . t t.~ e c tme 
ca ~w neTbl eu 'Ia c cTOl , 
tepp~TOpl~ll o6nTa eMblMH. Heo6xo,.lnMo raK>I<e HCn OJtb30BaTb MeeT· 

HbiH cTponTe.'lbHblit ~t a repnaJt, a nMeHHO c He f n Jte.n. 
B Hacr o s:~Ul ee speMH aMepHKa HcKn e r JtHUHOJIOfll c r asHT n e~e~ 

co6 o i't 
3
a.la 'ly co3.la HnH •1eJlHHbiX ocTpo s o s Ta i{liX p a3Mep os n Tah.OI'i 

6bl OHII Bbi.!J.ep>Knsa !I II Ka K n oca.rtKY Tst>I<eJtbiX caM oJte-
npo 'IHOCTH, liTO • o 1 P a 6 oTbt cefl-
r o s. raK 11 n oce.'l Kii c 6 o.1bWinf K 0 . 1n 4 ecr s o~1 mo.ne11 . 

qac s e.lVT n o c.1e.ly iOUliD 1 Te:o.taM. 
} . ll C K \'CC T B e H H O e ynp o 4 e Hn e (a p M t-ip O BaH He) 

M 
0 

p c K 
0 

r 
0 

· •1 b .l a. U e.1b .n nx p a 6 oT 3aK.1104 aeTCH s ~ se m t4 e ~H H 
npOllHOCTH .lb,la ,l.lH TOfO, 4.T06bi nosepXHOCTb Jte,USI HblX OOJlel1 B 

·'pKTIIKe ~ t oii\HO 6 bi .10 11C nO.'Ib30BaTb s Kal.Jecrse a 3pO.llp OMOB. AMepH-
."1. • apMHpO 
Ka HCKlte r .1fiUII0.10fH npOBO,J.HT o nbtTbl n o u npnM eHeH~ IIO .LJ.JIH • 

saHHSI .'lb.la n a nbe-:o.1aw e 113 pa3Me J 1b~eHHOH fa3eTHOH 6 y Marn, a TaK-

JKe 
0 011

•
10

1\ 
11 

,!.lpesec HHbi · B HacrostUlee speMH npose,neHbi He TOJib KO 

onb!Tbl, HO 11 o npe,le.TieHa CTOI1MOCTb p a3Jli14HbiX c noc o6os a pMHpO-

BaHitSI Jlb.ll.OB. 
0 0.1)'\leHbl C.'le.llyiOlllHe BbiBO,!l.bl. n m1 apMHposaHHH MOp CK11X 

JJb.lOB Hau6o.1ee ,new esbiM MaTepHaJtOM HBJIHeTCH n y Jibn a M3 ra3eT-

HOH 6vMaru . E cJtH npnHHTb croi1M OCTb ::nofo a p MtiposaHHH 3a e,nHHH-

uy. TO ynpo4HeHne JJb.lla c noMOIIJ.biO JI.p esecHoro BOJIOKHa H o r xo.nos 

uaa.!lCKOit .npesecHoi't npoMbiWJleHHOCTH s ;~. s a p a3a .nopO)Ke. A c 6 ec-

Tosoe s o.'IOKHO ,l.'lfl apMHpo saHHH s qeTbtp e pa3a ;~.opo>I< e . T aK>Ke 

QlleHb JlopOrO THHYTOe CTe'K.10BOJIOKHO. 
2. llp 0 e K T H p 0 B a H It e ll Jl a B y lJ 11 X .'l b A Ji H H Jl H 11 3 f O-

TOB JJ eHHe D .'laTcpopMbl 11 3 MO p CKOfO .'lb,Ua. ylJrOTOB-

JUIIOT opO'IHYe nnaTcpopMbl H3 Mopc Koro Ji b.lla TaK n M n yTeM. Ha ec -

TeCT&eHHYH ne.!lSIHOH noKpos Ha Mo p ano !Ba iOT Mop cKyiO BO.Ll.Y· P a6oTbi 

HJlYT npH Te l m~pn y pe -20° 11 HHiKe. n oc.1e sbtca.nKH rpy nnL>I cTp Oit-

Te.ld, OpHJJeT810WeH Ha JJefKOM caMO.TJeTe, CHe f C n osep X HOCT H MOp-

CKorO Jlb.!l8 crpe6aiOT B B8JIIll, KOTOpbiMH Ofp a){{,UaiOT HaKa 411BaeMY
10 

HaCOC8MH BOllY OT CB060.!I.H0f0 pacTeKaHHS\ n o n o s e p XHOCTH MOp CKOfO 

Jlb.ZUJ. HaMopa;,t<uBaHHe npoH3BO.lHTCH n o .na 'lei'I Mop cKofl so;I.bl Haco-

I C6. cJie.u H cuer», no.a. pel.. Y. n. KuurepH, nepes. c anrn. M., «Mllp», 1966· 

I 

I 
' " ' 

caM II II 'nOCJlOllHbl M H3 MOpa>KUBaHHeM 0 
)1\IIBaiOT CHe>I<Hbi MII D.aM6a MII KOTO . 

6 
OCTy n aiOI..UyiO BO.lly 3a;I.ep-

!l.f! Hble ,na M6 bl. ' Pbi e biCTpo npespamaiOrc st a ne-

KpoMe ra Kofo c noco6 a 3 aJtHBKH s 
JOT 11 8!\IOpa>I<IIBaHHe O)'JlbObl 113 f : I a ~T O fiLU ee speMH HCOOJ!b3y -

CK3H BO.Ua CMeW HBaeTCH C TO ~Je TIIOII yMafll. . 0 0JI.asaeMaH MOp-

r Oil. T a !<HM o 6pa3o M C03JI.ae r c ~ K~ H pa3MeJib4eHHOH ra3erHoi1 6 p ta-

•n ocr y n a iomeii Mop c Koo 0 4eraH IIe y r on m e HHfl .'l b!la 3a c qer 

HOi'! 6 yMa fu. 3ry O Tp: c : ~Jl. f~fi~H~pMHp O B a HHH ef O OYJibOOH 113 ra3eT-

e KHipOBaHHeM OJiaBy 4.HX J!bJlHH JI C O r ~ lH a ~ t e pHKaHUbl H33bi BaiOT n p o-

6 
· eH4aC opraH113YIOT nan " 

pa OTbl 0 0 H3y•lfe m l l0 B03JI.eHCTBHH ...._ bHellWHe 
p a r y pllbiX BJI IIHHI'IH ,npeftrh a H Ha .3TH nJtaTtf>opM bl BOJIH, re~tne -

, 't' OOD.BJUI<KH JlbAOB. 

3. TI p II Me II e H 11 e 0 e H 11 C T bl X p a C T B O p o B .Ll. JI 5l -3 a-

~ 11 T bl Jt e JI. 5I H bt x n o a e P x Hoc r e fl . O cy m ecrsn eHHe K n Horo 

CTPO HTeJibCTBa 8 a p i<TH4eCKHX p ai1oHax H30 Jlb.LJ.a II tf>H p Ha strrbiBaeT 

~eo6 x o .n HM O CTb 3a6oTHTbCH o KOHcepsal.(HII 3 r 11x co opy :ii<eHH IL O co-

e ll Ho oc r p o B. Ha'CTOH Ulee speMH sc r aJt son poe o6 o6ecn e4eHHH 

KPYfJtOrOJ.I. HlJ ~OH .3Kcn nyaraUHH a.3 p O.llp0~10B . B y cn os u s:~x ApKTIIKH 

n p11 60Ji bWOil HHCOJlHUHH COOp y >KeHHH H3 Jlbll.a H CHefa 6bJCTpo paJ-

p y W aiOTCfl. nJIH TOro 4T0 6bi n pOTII BOD.eHCTBOBaTb COJIHe lJHOif pa;~. u a ­
UHH, aJ.I.BeKUIHI r en Jtoro B03JJ.yxa, )I < H.llK H ~t anwctf>epHbnl oca.:~.Ka :-. 1 11 
coxp aHHTb ,noc a,no4.Hbi e n o JIOCbi, npHMeHHIOTCfl n eH IICTbie pacrs~pbl 
KOTOpbie 06Jta.llaiOT O'leH b MaJioll ren.'lOnpOBO,lHOCTbiO 11 HB . 'lHIOTC~ 
I<OH c e psHp ~IO UlHM cno eM .LJ.JIH n oca,nolJHOH n o.'lOCbl . K aK ycraHOB.1eHO, 

n eH IICTbi e p aCTBOpbl Cl l )')l<ar BOOJIHe Ha!).en<Hbl \1 H 3KOH0~1114Hbl ~l 

Cp ell.CTBOM 33 W.I1Tbl Jie)lHH blX a3p0.ll p 0~10B OT Ta f!HIIH. 

C Jten.yeT 3aM'eniTb, 4TO ne,nHHOfi n oKp os HBJIHeTCH n pen Hrcrsu-

eM npH nJtasaHHH cy.nos, coKp am aer n epno,!.l HaBnfaUHH, co3.laer 'r-
p o 3y p a3JtiP:IHbi M coop y )l<eHHHM n cy.LJ.aM. TionoMy pa3pa6arhlsaiOrcH 

pa3JIII4Hbie MeTO.LJ.bi p a3p y w e HHH JieJI.HHo r o n oKposa. K r aKHi\1 ~ t eTo­

l.laM OT HOCHTCH pa3p y w eHI1e JteJI.HHOfO n oKpOBa C 0 0 '11 0 ll.(bi0 .'Te.lOKO-

JlOB, B3pbtBOB, Te nJIOBblX H XHM Hl:feCI<IIX MeTO,!lOB, a Ta Kn<e C IICOO.lb-

30 8 3 IIHeM p a.nu a uuoH HOf o r enJta ( c Hu n<e1111e a.'lb6e.lO nyre\t 3a4epHe-

HIIH n o sep XHOCTII ) . 

JIE.ll. OPECHbJX BO.ZJ.OEMOB 

Bo3HJtKHOBeHHe Jib.LJ.a. Jlb.llbi, so3HIIKaiOUllle n pe3).'lbTare 3aMep-

3aH IIH BOJJ.bl , Ha3bi B810TCH KOH>KeJtfiUIIOil llbD IJi, T. e. OIIH o6pa3083 -

JIIICb np11 3a \t ep 3a11 HII BO.llbl, He p a3!).e,'le llliOfi Ha Ka O.l ll, a HaXO.lSI-

W.e i'ICH B BO,!l,OeMaX II BOJ1.0TOK8X. JleJI. npec llbiX BO.lOl.' \IOB 33 W.JtUlaeT 

peKII, 03Cp a II BOJI.OXp aHli.'IIIUl8 OT Cll.'lbHOfO OX.13>K .lt'II IIH II npo Mep -

3 3H IIH . 
B o3 HII IO I OBe ~ur e n epB114HOfO c.rrost .rtbD.a 113 cso6o.lllbiX Kpnc r a.1 -

JIOB n pOIICXO.ll llT 0p11 ne p eOXJia >K.neHHII Cn OKOHHOH BO.!I.bl H poCTe H3 

OOBCp XIIOCTII BOJlbl CKe.'I eT Hbl X OJJ8CTfHit13TbiX KpUCTaJJ.'lOB· l(pHCT8.'1· 

nbl , Oplle liTHpOB8HHble r JiaBHOH OOT!I'IeCKOil OCbiO r o pH30 HT8.1bHO, 

Obi CTp o pacr y T s 6 a3HCHOii nJJOCKOCTH li npeapaut&IOTCA B cMep3aiO· 

12* 
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lllHecst ,npyr c .1pyroM :Ic.nSi nble n r.nhr. ,llpyn1c KpucraJIJJbi n o n o patJu -

aaJOTCR 
11 

npuo6permor aep-rHK3.'1b llOC n oJT0/1\CIIIIC r JJaunoii onrul.fc-

cKo i\ OCII K n ourp XHOCTII 33MCp 33 H1151 BO.ll0CM3. IlMCilltO 6TII I<pHCTa JJ-

Jibl Haxo.'lRTCR 8 11an 6o.1cc 6JJar~ . nplm :, llbi X ycJi o a n ~x p ocr a. B o 311u -

Kaer npo3p a l.fllhtil TOIIKIIil .'l e;J.HllOll CJJOII , Ta.K II U3 ui BdCM <lSt « t'KMI II I<a ,>. 

B 6blCTpO T('Ky iUcii s 0 :1.e pacryT KpiiCT3JJJJbl , OOTII4CCI<Il C OCI! I<O-

TOpbiX He 11 ~ 1 e 10 r · n peA n O I.lTII TC.'lb ll ~ . i' t op n eHraunn. B o3 HH·I<acr n o pu-

c rbiR r\'6'1aTblii .'IC,l, co6upa 10J..UiliiCH B Ol<py rJJhi C CKOn JICIIIIH 6 JIHII-

tl aTO~O .ibJ.a • .3TOT .1C!l. Ill\1 CCT 6eJICCOB3Tblil OTTCIIOK. f JI 3BIIbi~i npo -

UeCC, npH KOTOp OM B03HUKaJOT .'ICJlH!lbl C OOI<p OBbl 0 3Cp II p e t<, 3 3 t<JtiO-

'IaeTCSI B BhiH)'>K,lCHliOM p OCTC KpiiCT3 .11JIOB, paOOOJIOII<CJJilbi X On TH-

'IeCKOH ocbJO n epnc nn.ltKy.'IHpHo K n osep x nocrn 3aMep3 a Hm t , trro coa-

.naer nap3JIJie.1bHO-BOJIOKHUCTYJO CTpyt<r y p y Jlb.ll.3 (lilyMCKIII'\, 1955) . 
JlbJ.006pa30B3 HilC 113 p eKa X H3l:JH113CTCR C B03IIIJIK110 BCllliR «Ja -

6eperos•. 00ttTll O,!lHOBpCMCHHO H3 OOBCpXHOCTII BO.ll.bl OORBJHtCTCSl 

roHKHil c:JOit .rre.!lRHbiX Kpncra.JIJIOB, o 6pa3yromnx «CaJio». Dp·H n e p e -

MewnsaHnH BO.Ilbl B03MO>KHO B0 3HHKHOBCHHe KpHCT3JlJIOB Jlb .ll.3 no 

aceA TO.'IIUHHe BO.!lbl c o6pa3osaHneM BHy rpHBO.ll.Horo n .n.omwr o 

.1&.lla. Kor;J.a Ha n osepxHOCTb BO.Ilbi HaqnHaer s c n Jibisarb .9TOT JIC.ll., 

TO B03HHKaeT « Wyra:.. 

DOJJbWHHCTBO peK cpe.IlHeii no.11ocbl cKoBaHhl 3HMofi Jie.U.HHbiM 

DOiq)OBOII, KOTOpldl H30JlHpyeT BOllY OT B03llyXa, Hap y w aer r a3006 -

JieB, JleHsteT KHCJJOpO,lHblft H CBeTOBOif pe>Klfl\1 peKH. S paHOH3X pac -

npOCTpaHeHHSI Bet[HOH Mep3.'10Tbl (5JKYTHH, l..Jy KOTK3 ) M HOrHe peKH 

Dp011ep3810T JlO llHB. llpoMep3aHHe Hat[HHaeTCH B OKT51'6pe-HOH6pe, 

• CTOit npete:pawaeTCR Ha 7-8 :\leCHUeB. K BOCTOK)' or EHnc eH 3HM-

11BA CTOK peK paBeH 5% OT BC.liii"'HHbl r O,li.OBOf O CTOKa (ra6JI. 13) . 

T a 6 JJ H u a 13 

311111111RI CTOK KpynHwx peK CCCP (no 0. A. KeMMepHxy, 1959) 

Ycn,.HHMeT 
Bonrorpa.ll 
nouwaHCKaH KaMeHKa 
Canexap,ll 
HrapKa 
Kloc:top 
Bopoauoao 
Cpeue·KOJJwMcx 

CToK aa nepHOJX 
~eK a 6pb -- ¢eepanb, 

n npouenTax oT ro,IXO· 
aoro CTOKa 

8 
9 

12 
8 
6 
3 
0 
2 

"-- ... -...- •-· BwAenRJOTCR TpH THna npecHoBO.ll.-
.. ...,. (nec.a•caal, 1963): 

•• RJI JDGe'ftlld 80JUIYI 11e.Il, B03HHKWHfl Ha IIIOBepXHOCTH BO-

J j . ....... apR DOHIDCtHIQI Tell11epaTypb1 JJ.O TOqKH JaMep-

\ 

.. 

3Ci ll l lfl II 11pll fiPO.ll.OJDJ<aiOIUeikn OT,ll8 4C TCnJia OT BO.ll. l , b n peHMy ~ ecr -

u .~ ti JJO ~ O,l11 10M 118 11 p38JICIIHH, n epne HJI.HI<YJIHpHO K BO.!lHOH nos e XHO· 
CII1 . O cHOBJJaH Macca HMecr Uiecroaaroe crpoeH e p 

() t , 11 11 COCTOHT H3 
CTOJI 1a1 blX l<pllCTaJIJIOB. 0nTH4CCKHC OCH 3THX KpHCTaJIJIOB n epneH-

Jl.l l l<YJIHp llbl fiOBep XII OCTH 33Mep 3811HH. 

2. O oac p ~ II OCT il b lH BO.ll. llO-CIICr OBOH Jie.Il, B031111K810 LU11H H3 O t O-

tfCIIIIOr O BO.U,?II CHera . .3TOT JielJ, Henp03p a lfeH, KpHCTaJIJibl Jlb,lla . He 

IIMCIO r I<a i<0 11-JIHUO n p e.lliOOttTHTeJibiiOH OpHCIITaUHH OnTI14eCKHX OCCH. 

3., 0 0 BCpX HOCTIIhl i 't B O ,llH O- Ui y r O~O H Jie,ll, KOTOpbl fl oopa3y eTCH 

n p ~ 1 3dMep3afiiJiH BO.LJ.hr, CO.ll.ep i Ka w.eH KpMcraJJJibl w y rH. B o.LJ.Ho -wy ro· 

BOl l JJC.ll. IIC HMeer Op HeiiTHpOBai!Hbi X crpyKr y p . 

Jl elJ,SIHbl e n ep enpaBbl. Jle,lJ.RHOi1 OOKpOB ,llJIH }KeJie3HO.II.OpOiKHhiX 

JIC.!lfiJ ibi X n ep enpaa a>n epsbl e B P occHH u cn oJibaosaJicH s 1904 r . Kor-

..na n o Jib.ll.Y 0 3ep a EaiiKaJI Ha n p oT5DI<'eiiHH 45 K.M oc y m ecr s JI ~ JJOC b 
)KeJi e3 110.U.OpO}KIIOe .li.BH)I<eHHe. B B eJIHKYIO Ore lfecrseHHyto s o iiHy, 

s o s p CMSl o.JIOJ<a,.!lbt JleHHHrpa.na, cy w.ecrsoaaJia JJe,llHHaH n ep enpaaa 

n o J1 3,!1,Q)J<CKOMY 03epy .ll.JIHHOH 80 K.M. 

Jle.!lHHbi e n ep enpa'Bbi 11. C . Tiecl! aHcKHH ,neJIHT Ha r p H r 11na · 

1) JJe;r.nHhi e n ep enpaBhl 6 ea s ep xHer o crpoeHHH ( no ecr ecrseHH0:\1Y 

Jib.llY ) ; 2) Jie.!lHHbl e n epe•npashl c s epxHHM c rpoe 11 He~1; 3) JJeJlHHble 

)!<eJie3HO.ll.OPO>K Hbi e n ep enpasbi. 

Ycrpoiicrso n ep enpas 6 e3 s ep xHer o crpoeHHH aaKJIJOllaer cH 

JI HW b B 330Jialr OspeMeHHOH p aCliHCTKe CHera, WHpHHOH 40- 50 Jlt, 

B.ll.OJl b Ha Mel.le HHOH rp aCCbl lJ,J151 y cKopeHHSl npHpOCTa TOJILUHHbl Jlb,na. 

TipH ycrpo iicrse n ep enpas c scpxHMM cr p oeHHeM coop y>KaercH Ha-

CTHJI H3 ,llOCOK. /K.eJie3HO.ll.Op O>KHbiC n ep enpaBbl no Jlb.ll.Y COCTOHT H3 

.nsyx Hpycos 6peseH, Ha Kor o p we yKJJa.n wsa~r p e Jib C ~ . 

HECYJ.Ui\.sl CnOC06HOCTb Jl EJ].SIHO r O n OKPOBA 

JlelJ,SlHOH DOKpOB p eK H BO,llOeMOB o6Jia,llaeT 311 3lfi!Te."lbHOH rpy -

3000,ll'beMHOCTblO, n 03BOJIHJOlUeH HCn OJII>3083Tb er o ,llJIR TpaucnopT· 

HhiX H CTpOHTeJibHblX Ue.JI'CH. lll.HpOKO IICJ10Jlb3YIOTCSI JlC,llSIHbie nepe-

npa Bbl ~1cp e3 peKH 11 o3ep a . B CM6HpH 'l!acro .nam e npH HaJJHlfHit 

MOCTOB rpy 30BMI 1nOTOK 8 3HMHee speMH Jlalllp3BJIHeTCH Henocpe.!lCT· 

aeu 110 n o JJbJl.Y s o6xo.LJ. Mocr a, He r o eopH o 6ecttuc,'IeHHbiX nepece-

LJem151x p eK a sroMaWHHaMH. B n ocJie,nHee speMH HccymaH cnoc o6-

IIOCTb JJelJ,SIHOrO n oKposa Ha'laJia C ycn eXOM UCJ10Jib3083TbCSI npH 

crpo HTCJJbCTBC ru.LJ.p or exHuLJecKHX coop y me1n~lt . TaK, 6o ~ .nbll!Oe KO.'IH· 

'l!CCTBO r p y 308 npn crponreJibcrse BoJIIKCKOII, EparcKoH, KpacHo6-

cKoii H Jlp y rnX rH.ll.p0 3JieKTpOCT3HllHll nepeBOJUJIOCb no .'Ibl.Y· 0 

JiblJ,a npOH3BOlJ,H.!I8Cb Ha6poCKa K8MHSI Jl.'IR nepeKpblTHR pycJia, B~­
n OJJIJH.!I HCb HeKOTOpble MOHT3/KHbiC pa60Tbl, YCT8H88JIHB3JiltCb pstli U ~ 
Jle,ll

5
1HOH JlOKpOB CTa.!I HCOO.!Ib30B3TbCSI B KallecTBe .!lOOO.!IHHTeJJbHO 

CTpOHTeJibliOH Jl.!I01U3AKII. 
Jl.nH paUHOH8.!IbHOrO H 6e30fi8CH0f0 HC00Jib3088HHR JJe;IRHOf O 

OOKpOBa norpe6onaJJOCb H3Ytt11Tb 33KOHOMepHOCTII AecpopMHpOB3HHtl W 
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pa3p\'Ult'HIHI 1101\pOB<.I 110.1. ,.'l.<.'iiCJDIICM Jlarpy3 Kll I I p a3p.~60T<l'l b \1C'TO-

j1Jfl\\'. onpc:te.'ICHIISI sc.rJIIlJIHJbt cro npor116oa 11 Hecyw c 11 c n oco611ocrH 

npu· paJ.rutllllbl\ BII.J.ax Jarpy>KeiiHfl. .. 

npH 11.'138110:\t uarpy>KeHJm JJe,USIHOH IlOKpOB IlOCTCilCII IIO npo -

ru6aeTCSI, o6pa3yH csoco6pa3JiYIO tJaw y npo m6a, cj:> o pMbl 11 p a3MCpbl 

1\0Top o it JaBIICSIT np11 npOlJHX paBHbiX YCJJOBIISlX OT BCJJ IIlJHIIbl II n p o-

JlO.'J}KifTC.1bHOCTit J.CikTBIISI narpy31nt. E cJTII JJa rpy3 Ka B03pa cra er o r 

H\'.'lSI .l,O CBOCfO KOIIe4HOfO 3Hat.JeHJJSI B Te 4CIIIIC KOpOTKOfO speMCII II 

(~enbwe 1 .uuH) H He npesbiwaer no.no sHHbJ ·rpy3a , cnoco6noro 

cpaJy npo.'lOMIITb .'leJl, ro nporu6 .'leJlHHoro noKpoaa y a e.n mm sae r c s:~ 

npuMepno npon opuuoHaJJbHO HapacraHHIO Harpy31KJI. li ec.n n Harp yJ-

"a noc.1e 6hlcrporo HapacraHllH raK )Ke 6bJCrpo yJla.nHercH, ro npo -

ru6bl .'teJlH Horo noKpo sa Jtctte3al0r nottTli nom wcr . ~ I O · DpH y seJIH4e-

HHH H8•rpy3KH lfJJH npH 6oJiee Jl.JIHTeJJhHOM ee Jl.CHCTBHH H84HH8l0T 

npOHBJIHTbCSI 11.1'13 CTHlJeCKMe CBOHCTBa JlbJl.8, npor11 6 JieJl,HIIOfO ~OKp0-

88 yBeJ1HllHB8eTCSI, U IlOC.Jie CHSITHSI rpy3a OCTaeTCSl OCT3T_?l.!llblli npov-

rH6. npH l.'llfTe.'lbHOM :IeiiCTBHH Harpy3KH Ha CilJIOllJIIOH JieJl,HHOH 

IlOKpOB 6e3 CKB03HbiX TpeiUHH H36JTIO,ll810TCH CJte,nyiOIUHe CT8 JlHH J,e-

cflopMHpOB3HIHI B 33 BHCIIM OCTH OT CKOp OCTII Hapa W.IIB8HHH Jlarpy 3KH, 

ee se.'lH'IHHbl H ape:\teHu :Iei'lcrsHH: I) cra:IJHI HenpepbiBHoro Hapa-

craHHR :IecflOpMaUHH COOTBCTCTBCHHO y s eJJJfll eHliiO Harp y3'KII; 2) CT8· 

JlHSI 33Me.l.1eHHOfO .'leq)QpMHpOB3HHR .lJC..!l,SIHOfO IlOKpOBa npH flOCTO-

RHHOH Harpy3Ke; 3) craJ.~H l nporpeccHp yiOW.HX Jle¢op:-.t aum\ KoropaSI 

~o spe:\leHe:o.t npHBO.lliT K .npo.1m1y Jieli,HHoro noKposa. 

E CJJ H BO .1b.ll.Y H:\1e!OTCSI CKB0'3Hble r p eiUHHbl, npopy6H HJIH r py3 

H8XO.lHTCSI OKO.'IO CB060..!l,HOH KpmlKH Jlb,Ua, TO no Mepe HapaCTaHHSl 

Jl~OpMauuH ttawa npor116a JanoJTHHercH so.n.oH, ttTo cn oco6 crsyer 

.J,a.'lhHeiiweii .J.e¢opM a UHI-1. 

Pa c t~eTbl Hecyw.e1i c n oco6HOCTH JieJlHHoro n oKpoaa CBOASITCH npe-

HMymecrseHHO K onpe!l,eJieHHIO npe,ll.eJtbHOH BeJTH'lJHHbl O,ll.HH0 4HOfO 

rpy3a H.'IH CHCTeMbl rpy30B C Y4CTOM npe,neJibHOfO speMeHH HX JlCH· 

CTBHR, IlOCJie KOTOpOrO H3 'lJHH3CTC51 n epeXOJl B CT8JlHIO nporp eCCH· 

PYIOlllero J.ecflopMHposaHHH 11 pa3pyweHHSI JteJlHHoro n oKposa, a raK-

JKe K pac'lery se.'IH'IHHbl npont6oa noKposa. 

HaH6oJJee pa3pa6oraHa MeTOJlHKa pactJ:era aeJIH'lJHHbi npom6a 

H .'lOilYCK8eMOH Harp}3KH Ha Cfl .lOlllHOH JIC,.lHHOH n oKpOB npH KpaTKO· 

BpelleHHOM JarpyiKeHHH, liTO xapaKrepHO np11 ABHiKeHHH no JibJlY 

T'p8HCDOpra. B noM cJJy1.1ae .1eARHoe no.'le paccMaTpHsaercH KaK 

D.llaBaJOwaH neq,opMHpyeMast n.1ac rHHa n ocroSJHHOH TO.'lWHJJhl. OpH 

IHIIIIOJle OCHOBHOfO J.Hcfl<flepeHUH3.'1bHOfO ypaBHCHHSI H3rH6a n JiaCTH· 

Bill yc.aoeao npHHHMaercR, 1.110 HMeercSJ .'IHHeHHaH 3aBHCH:\10CTb MeiK· 

JI.Y A~ll81lHHMH Jlb.lla H 8bi3BaBWHMH HX HanpHiKeJIHSIMH, KOTOpaSI 

.... 8&aeTCH MOAyJJeM JlecflopMaUHH .1bA8. <l>aKTHlJeCKH 33BHCHMOCTb 

__..HIIH ~OpM8W1H JibA3 OT H30pSJ)KeHHH HMeer HeJJHIICHHb!H xa-

... rep. 110, K8K DOK833JIH :#KCnepHMeHTbJ, npH n.1J8BHOM 3a rpyn<e11HH 

MaiiiiOI'O DOKpOBa T3KOe ynpow.eHHe BflOJIHe Jl.OilYCTHMO. TOJJbKO npH· ,.Tal Y'IHTWB8Tb, 'ITO npH Mt~JieHHOM Jarpy*eHHH MOJlYJib Jle¢op-

•n?UJu a.u cyllleCTBeHHO y MeHbW~eTcst (·pH c. 40) . 

n pH 3THX n peJl,n OCbl JTKaX y p aBHeiiHC H3rH6a JJ C!,!!HHOfO flOKpOBa 

rJ MCCT BIIJl. 

D - -+ 2 ° +-0
- = q(x, u)-KW, ( 

i;4W "4W ~ 4W ) 

ax4 ax2y2 ay ~ -

r .ue W - npor116 JteJlHHoro noKposa; q(x, y) - Harpy3Ka ; K - Ko3¢-

cp11uueHT, p as HbJH o 6 be:O.JH0:\1Y secy BO.ll.bi ; D - i KecrKOCTb JJe.UHHOro 

n oJ<p oaa. 

D = 

ht 

D = \' E (z) z2dz, - .U.'IH HeO.!lHOpOAHOro n oKposa, 
j I - J.~-2 
h, ~ 

r.ne E (z) - ¢ YHKUHH, oro6pa)KaJOLUa51 H3MeHeHHe MO.II.YJTH .ne'+'o p :\ ta~ 
UHH n o TOJtlUHHC Jtb.II.a, B TOM qHCJl e Ja ClJeT pa3HOCTH reMne~arypb l , 

h _ TOJIWHHa JIC,ll5lHOfO flOKpOBa; h1 H h2 - paCCTOSlHHH OT HeHTp3Jib· 

HOfO CJIOH ,no HrDKHeH H aepXHCH no sepXHOCTH nOKpOBa; J,.l - K03¢¢H· 

uHeHT 6oKosor o p aclllHpeHHH. 

E, {0 I(I(Zj CM z 

10 

8 

6 

I{ 

- 5 

5 

{0 

50 30 20 

- 10 - fS -zooc 

Puc. 40. P aclJeTHhlft :.tO.!lYJJh .ne¢ opMa-
llHII npOJ P3' 1110f0 Jlb.!l.3 B 33BHCHMOCTH 

OT Te:ll neparypbl II npOAOJJ>KJITeJlbiiOC(Tll 
nepuoAa uapamnaannfl narpy3KH no 

.D,. <I> . fla n<!JttJIOBy) 

R 
11 

HZ/CM 
2 

2lf 

-IS 

Puc. 41. llop)tarnanoe conponmnenHe 
npoJpa'IHOro ne.llflHOro noKposa pa~TH· 
iKeHHIO (·nO n . .n.. OaH$11.108\'), -

TOJlllllltta JJC,!I.HHOfO noKpOB3, CM 

eTHblX BH,!lOB aarpy>KeHHSI, no-
P elllaH 3TO ypasHeH ne AJIH KOHKPe"HlJitHbl nporH6os, Jt3m6aJO-

onpeJJ.eJieHHH s •• 
Jiy lJaiOT ¢opMyJty ,!l,JISl 

11 
uanpH)KeHIIH B JJe,USIHOM DOKpose. 

IUIIX \10:\1eiiTOB, nonepe4Hb1X CIIJI y3K3 Ha JJeJI.SIHOH IlOKpOB onpeAe-

Dpe.aeJtbliO AOn ycTH:\t aH Harp 6 Jtee HanpR>KeHHblX TO'IKaX 

JJHeTCH 113 ycJJOBHi'l JI.OCTH>KeHII:e:o~~JaU B~ 3 MO>KHOlt HeOAHOpOlHO.CTH 

npe..:J.e.na npo 4H OCTII Jtb.!la c Y n.ne cJteJI.YIOWero HepaaeHcraa. 
Jlb,lla. 3TO ycJIOBHe npliHIIMaeTCH B B m 
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rne <Tt n a2 - r .TJaBHbie Hanp~)KeHIHI B onaCHOlr TOtiKe; 

npOliHOCTU Jlb,lla npu ,. - ..!!.£__ .:::: 0,35 - orHoweHne npe.neJia 

Rc'AI. 
paCTSI>KeHJUt K npene.TJy DpOliHOCTH DpH C:>K8THH; 11l- K03cpcpiUJ.HeHT 

ycnosHi't patSorhl, yt~nTbiBaJOIUIIH B03MO:>KHbie OTKJIOHeHH~ s .newcrsu-

re~bHOH cxeMe patSorw ~en~Horo noKposa or npuH~T oA B p acqere· 

n- K03<f>cp1tU,IteHT neperpy3Kif, yliHTbiB8101UifH B03MO>I\HOe OTI{JIOHe: 

HHe <f>aKntt~ecKnx HarpyJoK s He6Jiaronpu~rHylO cropoHy no cpasHe-

HHIO c HOpManiBHbiMH 3HalleHIHIMH; Ko- K03cpcpnuneHr o,nHopo.nHo-

cru, yt~HTblB810IUIIii B03MO)KHble noHJDi\.eHIHI npoliHOCTII Jib.ZI.a no cpas-

HeHHIO c HOp~taTHBHoi ' t: Rn- HOp:-.rarnsHoe conpor!I•BJieHne Jib.ZI.a Ha 

pacrsr>K-eHne npu JI3nt6e (puc. 41). 
Jlcxo.nsr H3 yKa3aHHoro HepaseHcrsa cpopMyJibi .II.JIR onpe.neJie-

HHH npe.!J.eJibHOH paclleTHOH Hai'py3KH H8 Jie.ZI.flHOH noi<pOB nOJiy llaiOT· 

CSI B BH.!J.e 

p < mKoRu . h
2 

n f (g, D) 

ue h- T?JJIUHHa Jie.ZI.HHoro noKposa, f (g, D) - K03cpcpuuneHT, yt~H-
ThiBSJOUlHH >KecTKOCTb Jie.!J.HHOfO noKpOB8 H KOHKpeTHbie yCJIOBHfl 

ero 3arpy>KeHHSI (OtShlliHO DOJiyttaeTCSI B BH.!J.e CJIO)KHOH cpyHKllHO· 

BUbBOA 38BBCHIIOCTH OT BCeX OCHOBHhiX cp8KTOpOB). 

EcJIR B Jle.!J.HHOM DOKpOBe HMeiOTCfl CKB03Hble rpeiU!iHbl HJIH pa3· 

PhiBhl, TO npe.!J.eJibH851 H8rpy3K8 no Mepe npH6JIH»<eHIIH K KpOMKe CY· 

UlecTBeHHO yMeHbW8eTCH. npe.neJibH851 Harpy3K8 y KpOMKH COCT8B· 

JISieT UpRMepHO 40% OT TOH Harpy3KH, KOTopyiO Bbi.!J.ep»~ · HBaeT 

CIUIOIDHOA Jie.!J.HHOH noKpOB. 

Ta6JI1rua 14 

npeae..H&R Be~RqHH& OAHHO~OfO rpy3a Ha neA~HOM OOKpoBe , 
m (no ,1{. 4». naHciJMnoey) 

DpR KPBTKOBpeMeHHOM sarpyll<eHIIH DpH sarpyll<ei!HH a Te'leHHe 100 11ac 

,....... JlltAI, 
eM 

I 
88 Cn.IIOWHOM H3 C:O.IIOWHOW 

I noKpoBe Ha KpoMKe .llb)l8 
OOKPOBe 

K8 KpOMKe .llb,ll3 
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...!reac:tleT _.euaoro DOKpoaa Ha llJIHTeJI&Hoe .a.eiicrsue Harpy3KH 

CSB •• Yc.IIOlKRReTCR B3·3a Heo6XO.!I.HMOCTH y11era n .1aCTHlle-

•••• 81lBi, DepeMeBHOCTR MO.!J.YJISI ll.e<lJOpM8lll1U Jlb.!J.8 H CHU-
IIp01UI0cn& ~ltJI8 • .lJ.nR npH6JlHiKeHHbiX pac4eTOB ucn0.1b3Y-

• 

,, 
' I 

IOTCH K03cpcpiiiJ.HeHTbl CHH)KeHHH HeCyiU.eH CDOC06HOCTH Jie.ZI.HHOfO no-

KpOB8 B 38B HCHMOCTH OT npo,llOJijKHTeJibHOCTu " 

( 
42) B n ,lleHCTBHH Harpy3KH 

puc. · 3TOM cnyttatf BHattane onpe.u.enHeTCH npe,neJibHaH K ar-

KOBpeMeHI!aH Harpy3'K8 Ha CDJIOW HOH Jie.ZI.HHOH noKpOB, HCXOJI.! 83 
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Pi!'C. 42. CHHmeHue Hecymeli cnoco6HOCTH ne,.IJ,RHOro noKiposa nplf 
,.lln!-!TeJibHOM .a.eHCTBHll H3l"py3KH: 

Po- rrp e.a.eJibHaH Harpy3'Ka npH KpatKO'BpeMeHHOM .a.eAcTBiflf Ha-
r py3KH (JJ.o I AtWi); Pt- npeAeJibHaH Ha.rpy3Ka npu .u.eJfcTBlfll 

Harpy3Kl1 s te'leHHe t qa~os; T- t eMnepaTypa BOJ,~tyxa 

TeOpHH ll3fll68 JIHHe~IHO·.!J.e<f>opMHpyeMOH DJI8B310Ulei\ DJI3CTHHbl, a 
JaTeM noJiyt~eHHbiH pe3yJibTaT yMeHbwaercH nyreM yMHo>KeHHH ero 

Ha COOTBeTCTBYIOIU.IIll nOnpaBOliHbiH K03<f><f>HU,IIeHT. 

OpueHTHpOBOliHble 3Hat~eHHH npe.neJibHOH Harpy3KH, npH KoropoH 

o6pa3y10rcH nepBbie rpeiUH'Hbl B JieJI.HHO~t noKpose, npuse.neHbl B 

r a 6 .n. 14. 

BOJ,llEACTBHE JIE,llSIHOrO nOKPOBA HA OnOPbl MOCTOB 

H rH.llPOTEXHH'IECKHE COOP¥)1(EHHSI 

Qnopbl MOCTOB, BOJ.OJa6opHble COOpyiKeHUSI, DJIOTHHhl H ApyrHe 
fHJlpOTeXHIItteOKIIe coopyiKeHHH DO,llBepraiOTCH B03,lleACTBHJ0 JleJlRHO. 

ro DOKposa B 31l.MHHH U seceHHHA nepHO,llbl. 0co6eHHO TRlKeJIWM 118• 

nHercH Jie.l.OBblll pciKIIM peK Cesepa u Cu6upu, o6na.aaJOUlHX npoq-

1~ 



HbiM ,
1

('.lH Jlbl:\1 n OK p O B O~I 3H3 LI ' II T~ . "lbH O l i T0.1 lll.ll Hbl II ~1 O lll. llb 1 ~ 1 a eceH-

Hll'l •
1

el OXO.l0 :\l, npoTeKaiOUl.ml npll JICK.l iOLi llTe.'lbHO Bhl COKHX r Op11-

30HT8X : o6p a30 B a H11( ~ ~1 33TOp OB. .. 
Pa3.1li43IOT c .leJ.y iOlll.lle BH..'lbi s 03..'l.en cTBI15l .'Ib,!la ua llH)KeHep Bble 

coopy>KeHmt: a ) c T a rnL~ ec K oe ;I.as .1eBlle, B03HIIK310W.ee n pn cp o pMH-

p osaHHH .1elHHoro no Kposa nm 1 npn er o p acwnpe Hllll s cJTe.a.cTslle 

peJKIIX K0.1e6aHnii Te:vtnepary phl s oa.n.y x a; 6 ) .n. nHa ~ m4 eCJ<O e .uasJie-

11ue .1eJ.HHo ro noKposa s nepno.J. .1e!!.OXO!la npn scrpe4 e c o n o p aMII 

MOCTOB 11.111 COOpy)J<eHIIHMII 6 0.'lbW Oll npOTSl)J{ eHHOCTII - n JTOTIIH8 MH, 

nepe:\lb14K8~1U, Ha6epeX<Hbl:\lll, .11e,!l.033lll.liTHbiMII CTeHI<3 M'II H T. ,n.; 

8
) so3leiicrsne npnMep3w ero K coopy )J<e Hmo JTe)lHHoro n OJ<p osa n pn 

K0.1e6aHJ151X ypOBHH BO,lbl; r) IICTIIpaiOW.ee ,.'l.e liCTBI!e Jle,!lH'HOf O n O-

KpOB8 npn .'lelOXO,lle. u • 

n.lSl o6ecne4ell1151 npOtiHOCTil H y CTOIPUIBOCTil COOp y)J<eHHH r p e -

6yeTCH 3apaHee npaBII.lbHO OUeHIITb B03~IO)I{Hbl e CliJlbl B03,!lei-icTBil5l 

Jlb;J.8 II BbiSlBilTb 803:\IO)J{HOCTll )':\!eHbW.eHllSl 3T11X CHJl· 

CraTlrL~ecKoe ;J,a a.leHne .'lb;Ia Ha coo p y )J{eHI1H B03HnKaeT npe-

""yw.ecrseHHO np11 n OBbrweHmi reM1nepa r y pb1 JTe.!lHHOr o n oKp o s a , 

KOrla cso6oJHbl:\l ero J.e4Jop,Iaumnt npenSlTCTBYIOT 6 ep er a H coopy-

JKeHHH. Han6o.1bwee 3Ha4eHIIe 3TOT BH,'l, B03,'l,elkTBHH npno6peraeT 

,'1.151 coopyJKeHUii 60.lblll0lt npOTStJKeHHOCTll B K . 1li~13TIItie C KIIX yCJTOBH-

SIX, xapaKTepH3yeMbiX pe3KHM K0.1e6aHHe:-.t re:-.meparypbi so3,nyxa. 

lbsecTHbl c.1y4aH cyw.ecrseHHoro ,le<tJopr.~ n posaH H H n JTOTHH, nepe-

Mbl'leK, mnros 11 onop n o.l ,leHCTBHe:M crarnqecKoro .uas JieHH5L T a K, 

s q>espa.1e 1899 r . npn 6blcrpo:-.r ll3~teHeHHH re:-.meparypbi s o3.uyxa c 

-22 lO -8° II TO.llll.liHe .'lb;J,a 120 CAt 6bi,10 OT Me- L~ eH O nospe)!<,!leHHe 

• 'lb.l0:-.1 n.10 TiiHbl B J"\IiHHeaiflO,'lHCe, OTK.'lOHJiBllleHCH OT sepTHKaJTH H3 

25-30 c,u. 4aCTb n .l OTiiHbJ 33Te:\l pa3py WHJ13Cb. n o n O.llC4eTa M ,naB-

.'!eHHe ~lb.l3 .lOCTHra.'IO 1,7 K2/CJlt2 (Ko.Ma p OBCKHH, 1933). 
Be.lH'IHHa c rarl1t~ ec Koro ,'lasJTeHHH JTb,'l,a 3aBHCHT npe)Kll,e scero 

or ..'lnana3oHa u cKo poCTll n osbrUJeHHH TeMin ep ar y pbi Jibli,a. Hai-I6oJiee 

IIHTeHCHBHble 113:\teHeH!IH Te~JnepaTypbl Jlb,!l,3 H36JTIO,!la10TCH B CaMOM 

sepxHe:-.t c.'loe. n o :-.r epe y .laJTeHHH or sepx HeH nosepXHOCTH H3MeHe-

Hile Te~mepar y pbl npOHCXOJI.I1T C 38ll33,!1,biB3HHeM H y MeHbW3 eTCH IlO 

CKOpOCTH. Ar.tn.1liTy li.a CyT04HbiX KOJTe6aHHH Tel\mepaTy pb! .'lbll,3 Ha 

fJI~6HHe JQ CM 06b14HO He npeBblUJaeT 50 % aMOJlHTYAbl TeMnepaTy pbl 

B03lYX3, 3 .!1.0 r.1y611Hbl 35 CM .llOXO,!lHT TOJlbKO 25% 3TOH aMnmiTy.llbl. 

TaK. np11 6biCTpOM nOBbiUJeHHH reMnepary pbi so3n y xa Ha 20° Ter.m ep a -

't)'pa .'lb.!la Ha r.'ly6HHe 35 eM nosblUJaercH s TeL~eHr1 e cyTOK Ha 5°. Co-

OTBeTCT~HHO yMeHbUJeHHIO CKOpOCTH OOBbJUJ eHHH T e ~tn e paT y pb! C 

f •1)6BHOH )'MeHbW8eTCH 11 CT3THtieCKOe ,13 B.l eHJie. 

JlaBJJeHHe Jlb.l3 MOiKHO onpe,le.lHTb HCXOlH l-13 TOr O 4Ja KTa, LITO 

TeKlleparypHoe pacwHpeHHe .1e.lHHoro noKposa c 3aW.eM.>Je HHbD1H 

Kp85UIH .!lOJiiKHO BCe BpeMSI KO:\tneHCHpOBaTbCH COOTBeTCTBy iOW.Ii:\111 

JletopJUilHHMH lllOKposa. 3ro 3HaLJHT, 'ITO se.1H4HHa cso6o;rHo r o re:.-.r -

JieP8'J'YPHoro p8CWHpe'HHSI Jie.!lSIHOrO noKpOB8 ,'l,OJiiKH8 pa•BHHTbCH s e-

~~M81lHH DOKpOB8 DO.l ,IeikTBHeM B03HHK310W.HX CHJl 

• 

CKo p ocTb JJJ il relrHo r o pacwupe m·IH Jl b.!la p asHa 

e = a cl8 
dt ' 

r .ne a - J<03cpcpHUHe HT JJHHeiiHor o p ac w HpeH" " n 5l Jlb.ll3 , KOTOpbiH B HH-

TepsaJTe or 0 .uo - 20° paseH 55· 10- SJf .::~. dO • 2pav, dt - CKOpOCTb H3• 

MeHeiii i fl r eMnep ary p bl JT b,na , zpao/ttac. 
CKOp OCTb OTHOCHTeJTbHOH .ue<tJo Ma H 

C>Ka Till! Bbl p a>KaeTC5l 38 BHCHMOCTblg ( ~ 0 ~11 :~::K 11n:,u 1 ~~1)~ T O pOHH e M 

. K az ( 0 5 e = . -- 1 + . to ) 
I + I 8 I 10,4 . 1 + 0 ,5t ' 

r .ue / ( = ·(279) . ~ Q- 5 CJ!t4 . 2paa/K22 . t.tac - K03cp•cpliUH eHT n OJ1 3\'4eCTH 

JTb.lla, 38 BHCRW.e H or ero crpy Kry pbi ; e- TeM n epaTy pa Jlb.lla · zpao· 
<J - HanpSl)!{eHHe C)!{3THH ; f0 =5- 30 t.tac- 3'Mini1'PI111.1 eC•KI1H K~ 3 cp4JM, 
~ He HT , 38 BH C51 U{HH OT crpy Kry pbl Jlb,!la H n OBTOpHOCTH Harp y} K ~ HHH~ 

- B p eM H OT H a 43Jla 3a•np y)KeHH5l B 1 t.taC. • 
npHpa BHHBa51 YK333HHbie y p a BHeHIIH noJJ y 4aeM cpopMyJJY .!l.'IH 

Onpe,neJTeHHH BeJT HLIHHbl CTaTH LJeCKOrO ,na s JTeHHH Jlb,!la: • 

r --~~-- ----------cr =y' 10 ,4 l + Hl l a ·_d_O I 

1 
0,5to K dt 

+ (l + 0 , 5t)2 

r.ue t - s p eMR or Ha4aJJ a noBbiWe HHR Te;\tneparypbi JT b,'la . 

Ha·np•HMep, rpe6 y e~cH onpe.ueJTIITb cr ara4ec Koe .uas.TieiiHe .'Ie,'lSI-

Horo DOI<pOB8 TOJTW.HHOH h=.50 C,lt npH 6blCTpOM n OBblllJeHHH TeMne-

parypbl B03,nyxa or -15 .uo 0° onycTH t=5 ttac nocne HalJa.'!a noBbl-

weHH51 TeM•nepaTypbi. 
npHMeM, LITO Cpe,!ll-15151 TeMneparypa JTeli,HHOrO nOKpOBa 

Scp=-5°, d~ ~P =0,3 zpaa/'taC, K=4·I0- 5
; t0=20 ttac. 

(J :o- { 10 , 4 
cp 0 5 -20 

l + (l - ~ 0 . 5 . 5)2 

. I + 5 
• 5 5 · 10- 5 

• 0 3 = 3 8 KZ, C..tl
2

• 
4 . w-s , , I 

JlJTH 6 0JTee TOl!HbiX pac4eTOB rpe6yeTC51 )'4HTbiB8Tb 113:\teHeHHe 

.nasJl eHIIH n o TOJTW.IIHe JJe,'lHHoro noK!posa c y4eTO:\I pacnpocrpaHe-

JJIIR so JTb.UY BOJlllbi n o sbrWeHHH T e~mepar y pbl . C.'le,'lyer TaK>Ke yliH-

TbiBarb, LITO np11 6eperax, .uonycKaiOW.IIX .ueq>opM3UIIIO IIJIII «48CTIIq-

HOe» s~.>~n o.Ba nue JT b.la Ha 6eper, seJTH411 ua .uasJJeHHH 6y .1er :-.teHb· 

llle, LleM n o cpopMyJTe, BbiBe.1lCHHOii H3 ycJJOBHS1 )J{eCTKOfO 38K1pen.'le· 

HIIH JTe,.'l,HIIOfO n o KpOBa. 
npH nOJICBbiX onpeli,eJTeiiHS1X 6b1JTO ycraHOB.'leHO, 4TO CT8TK'Ie-

CKOC .uasJTelliiC nMeer nopfl.!lOK 0,5- 3 K<'/c.w.2 
npu 6eperax, .!lonyc· 
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K810U1HX ,a.e<f>opMaUlllO, H AO 6 K2/CM
2 npH I<pyTbiX CI<3JIHCTbiX 6epe-

rax. 
XapaKTep a3an~to..'l. e iicTBHSl ~BH>K · y ~ er o c st JieAHHoro noKpoaa c 

ODOp8MII MOCTOB 3aBHCliT OT pa3MepOB, sanaCOB I<HHeTHtJeCKOH 3Hep-

rHH H npotiHOCTH Jib.II.UH H or pasMepos n ¢opMbi onopbi. OpH .n.sa-

JKeHHH 60JibWHX JieAstHbiX noJieii onopa npope3aer JieJistHoe noJie, 

BWSbiB8Sl ero pacrpecKnaauue li paspyweune nepe.n. onopM1. MaJibie 

.ilb.zt'HHbl, BCTpeTHBWHCb C onopOH, llCObi'TbfBalOT 1\IeCTHOe CMSl;He 

B TO'IKe y.11.apa, a 3aTeM paCK8Jib!B8lOTCSl HJIII, HCtiepnas HMeiO~HII C5I 

S8D8C KHHeTH'IeCKOH .9HeprHH, OCTaHaBJIHBalOTCH, passopa tiHB8lOTC5I 

':'e'leHHeM H YHOC5ITCSI B npo.rteT MOCT8. 
BeJm'IHHa .ZI.HHaMnttecKoro .u.asJieHIISl Jib.ZJ.a Ha onopbi 3asncnT 

TaKJKe OT aerpa, KOTOpbiH MO>KeT H3MeHHTb CI<OpOCTb .ZI.Bini<eHHSl 

Jlb,lHHbl, CTeneHH H8Cb1W.eHIISl 3epKaJia peKII Jlb.Il.OM, DOAaTJIHBOCTII 

onopu u we.poxosarocrn ero nosepx·HoCTH li pHJia .n.pymx ¢ a1nopos . 

.naa.'IeHue JibAa Ha onopy, B03HliKaiOw.ee npH npope3aHHH 

CDJJOWHOfO JJeASIHOfO nOJJH, onpe..'l.eJIHeTCSl no cpopMy.TJ:e (l(op>KaBIIH, 

1962, 1967): 

P1 = mARPBh, 

r.ae Rp -ope.IleJJ npo'IHOCTH JJb.II.a npn pa3.ztpo6JieHHH c yq,eroM Mecr-

aoro CIIRTBR Jlb.ll&; DpH OTCYTCTBHH 3KCDepHMeHT8JibHbiX .II.aHHb!X 

DpHBH118eTCR paBHbiM 7,5 KZ/CJ.t
2 B HattaJibHOH CTaAHH Jie.ZI.OXOAa, a 

npa HaHBbi.CWeM yposHe neJI.oxoJI.a- paBHbiM 4,5 K2/Cilt2: B -- rmt pu-

Ha onopu; h -TOJIUlHHa JJeAHHoro noKposa; m- K03cpcpHUHeHT, yttH-

TYB8IOIIlRH cl>OpMy ODOpbl ( OT 0,6 .ZI.JI5I pe3KO 3aOCTpeHHOH ODOpbi .ZI.O 

1,0 ;viR onopbl c nnocKoii 'llepeAHeii rpaHbiO); A - K03cpcpHUHeHT, 
}'IRTbiB810UlHH cl>H3HKO-reorpacpHtJeCKHe ycJIOBHSl paHOHa ( OT 0,75 .llJI5I 

pei B IO)KHIIIX paifonax .n.o 2,25 AJJSl peK na KpaiiHeM Cesepe). 

YcRJJHR, B03HHKaiOW.He np~i y.n.a pe .TJ:eAHHOro noJIH o seprHKaJib· 
ey10 onopy c nocne.n.yiOw.eif ero ocraHOBKoii, oneHHBaiOr no 3aBHCH-
IIOCTH 

p'l = FcMRPm, 

r.~~e Fe,.- nnow.a.llb conpHKacaHHH Jib.UHHhi n onopbi. 

Oape.IleJJeHHe .IlHHaMnttecKoro .ZI.aaneHHH Jib.ZJ.a ua onophi c ua-
aoaaoA rpanbiO, coopy)KeHHH cno>KHOH KoHcpurypanHH n eoopyme-

BIIJI 6oJJbUIOH DpOTH}KeHHOCTH OCJIO>KH5IeTC5I 'He06XO.ZI.HMOCTblO y tteTa 

KOII~JUU ycJIOBHii B38HMO.ZI.eikTBHSI Jlb)J.HH c COOpy>KeHH5IMH. 

~ Ta~ eABHOH MeTOJI.HKH AJI5I onpe.ZI.eJieHH5I CHJI B03JI.eHCT· 
... IIJN111ep3Uiero K coopy}KeHHHM ne.n.siHoro noKposa npn KOJie6a-

IPISX YpoBHJI BOAW H HCTHp810W.ero .ZI.eifCTBH5I JlBH>Ky[UerOC5I OTHOCH· 

,..._, coopfaeBBR .llbJta. Pa.rt aapuaatos cnmKHbiX cnyqaes sJa lf-

~ .lleJUmoro noKpoaa c coopyJKeHHeM paccMoTpeH s pa6o-

" I. H. Kopaaaaaa (1961), TaM >Ke .ztana cao.rtKa npeAJiaraeMbiX P. JUWra Y~IIJJHA, KOTopue .zteli"CTBYJOT aa coopy>KeHHH npH 
~BB C MARHWII DOKpOBOM. 
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1967. . .• • 

ill y M c K H H n. A. OcHOBbl crpyKr ypnoro JJe.U.OBeJleHHSI. M., Ha}l-BO AH CCCP, 1955. 



rJIABA IX 

HAJlE.ll.H 

Ha.1e.l.ll (no-H·KyrcKn «Ta pbiHhl» ) 113Jl.aBHa npiisJieKaJIH BHtHMa-

HHe y~eHblX. TaKHe Bbi,IT.aiOUlHeCH lfCCJie)l.OBaTeJI!f CH6IIpH II naJib-

Hero BocroKa. KaK B. <l>. BpaHreJib, A. <l>. MHJl..lleH.rr.op<P, B. A . 06py-

t~ea H .l.P}THe, He OCTaBH.'III 6e3 BHHMaHHH 3TO .HBJieHIIe. I1 HTepec K 

Ha.1e.lH~f He oc.1a6esaer, a a noc.11e.nHee apeMH, a CBH3H c X03HHCT-

aeHHbl:\-l OCBOeHlleM reppuropun CH6iip!i H naJibHero BocTOKa, eme 

6o.'lbWe ao3poc. 

Bnepable Hay•-moe onpe.n.eJieHne noHHTHH «HaJie.IT.h» .rr.aJI 

M. H. CyMrHH B 1927 roJI.y. n ocJie,ll.yiOUlliMH pa6oraMH A. M. 4 e-

KOTH:J.'l0, A. A. Usn.:~. If .rr.pyrux OHO 6biJIO pacumpeHO. 

B. P. A.r~eKcees n 0. H. ToJICTHXI1H ( 1969) npe,ll.Jia ~ raiOr no.ll. Ha-

Jie..lbiO IIOHH~18Tb .1e..lstHOe re.10, HB.fJHIOLI.{eeCH npOJl.YKTOM 33Mep3a-

HHSI pe~HbiX H.lll IIO)l.3eMHbiX BO,ll., H3JIHBlliHXC51 Ha IIOBepXHOCTb 

.'lb.la. 3e}f.'lll u.m KpynHhiX no.TiocTei1 s ropHbTX n opo.nax (nemep, 

wro.1eH n T. n.) ac.'Ie;rcrsHe ecrecrseHHOii pa3rpy3KH rro,ll.3eMHbiX 

BO.l H.lH npoMep3aHJHI BOJl.OHOCHoro rpaKTa. Bo3HHKHOBeHHe HaJie-

.!leii }JO:iKeT 6biTb TaK:iKe CBH3aHO C X0351HCTBeHHOi1 ,ll.eHTeJibHOCTbiO 
qe.1JoaeKa. 

L1aBHblii npH3HaK, 
0 

xa,paKrepH3YIOLI.lHi1 HaJie,ll.H,- HX cJioHc-

TOCTb, pe3y.'lbTaT OOCJIOifHOfO Ha'KODJieHHH. B OTJII11.JHe OT Jie,UHHKOB, 

~OpMHpYJOLI.lltXCSI f.'laBHbl.\1 o6pa30M H3 CHera, H IIOBTOpHO-)KHJibHbiX 

Jlb.!lOB, Koropble o6pa3ytOTCH npeHMymecraeHHO 3a cqer nosepxHocr-

HhiX 8021., HaJie,J.H ITO DpOHCXO::>K,.'.l.eHHIO npe,ll.CTaB.rHIIOT C060H CMeWaH-
BhiH THO Jlb.ll.3. 

K HaJie.llHbiM npou.eccaM OTHOCHTCH o6pa3osaHHe H pa3p y w eHHe 

HaJ1e.11ei (H3JIHRHHe Ha ..l.HeBHYIO nosepXHOCTb H pacTeK31Hie no Ha-

Jie.llHOIIy JIOlKy HJIH .'Ib,J.)' IIO..l3eMHblX HJIH IIOBepXHOCTHbiX BO.U HX 

3811ep33HHe, MeTaMol>4>n3aU.nst HaJie,ll.Horo Jib.U.a ero c raHsa~He a 
JlillpYJUeKae). ' 

llo reKelacy HaJie,llu pa3.lleJistiOTCH Ha rpH rHna: 1) 
::r~HhiX BO,ll (pequyx HJIH IIO,IT.Mep3~0THbiX so.n)· 

!illeiiRIU 80" (rpyHTO ' C ""' BbiX HJIH Ha,ll.Mep3JIOTIIblX BO.U) · 
ta"lile (peqHhiX H rpyHTOBbiX BO.l). ' 

HaJie.UH no-

2) Ha.'le.ll.H 

3) HaJie.LI.H 

n o IIOJIO>KeHJIIO llaJJeD.ll pa3JJ II4aiOT H<l3e~1Hb l e 11 DOll.3eMHble. 

D o .LI.JII'rreJibiiOCTH >Ke CyW.eCTBOBa HHH 6bi8310T Ce30HH ble 11 MHOfO-

Jie rH He HaJie,ll.H. P e4Hble HaJJe,ll.H o6pa3yrorcH 3HMOti np 11 npoMep3a-

!illll p ycJJa peK11 B 06JJaCT!l! pacnpOCTpaHeHJHl MHOfOJieTHeMep3JibiX 

n opo,n. n o,n3eMilbie HaJJeD.H conpoao>KD.aiOrcH npH·no,nHHMaHHeM no4-

Bbl H flO,IT.Il 0 4B, 4TO BeD.eT K o6pa30BaHHIO f11ll.pOJiaiKKOJIHTOB, pa3pbl-

B310l.UHXCH flO.li. 113nOpOM Jibll.a C CHJlbHblM TpeCKOM H Bb16paCbiBaHH-

eM cpouraHa BO.li.bl, a HHOr,na rJibJ6 no'4Bbi H Jib.LI.a. TpeW.HHbl so3HH-

I<aiOT B npouecce o6pa3osaHHH HaJie.LI.H H s pe3yJi bTaTe ee pa3py-

w e11HH. lll11poKo pacnpocrpaHeHbl cMewaHHbie Ha.'le,lH. 

fEOfPA«l>HlfECKOE PACOPOCTPAHEHHE HAJIEJ].EA 

HaJJe.LI.H HMetOr wHpoKoe pacnpocrpaHeHHe a B ocro<IHOH CI16H-

pu, n pe.LI.6aHK3Jibe 11 3a6a~IKa . 1be, Ha Ceaepo-BocTOKe " .UaJibHeM 

B ocToKe CCCP. B llpe.LI.6ai1KaJibe 11 3a6ai1KaJibe HaJie.LI.H oco6eHHO 

WllpOKO pac rrpOCTpaHeHbl. .KpY'IIHbiX pa3MepOB ,IT.OCTBraiOT HaJieD.H, 

cpopMHipyiOll.l11eCH 3a C4eT IIOBepXHOCTHbiX H MOlilHbl X rpyHTOBbiX IIO-

TOKOB. H aJiellH OO,li.3eM HbiX BO.ll. MHOf04HCJieHHbl, HO OHH I!MeiOT 

MeHbWHe pa3Mepbl H npHyp04eHbl K TeKTOHHlfeOKIIM pa3J10~13M. 

B npe,n6aHK3JJbe Ha reppuropllll YlpeyTCKO~I o6JiaCTII BCJie,li.CT-

BHe cypOBbl X I<JIHMaTH'4eCJ<HX YCJIOBHH, KOTOpble o6yCJIOBJII1BaiOT rJiy-

6 0KOe npoMep 3aHHe II0'4Bbl 3HMOH, COXpaHeHHe MHOfOJieTHeMep3JIO~I 

30Hbl, npoMep3aH!1e p eK Ha MeJIKOBO,lJ.HbiX y4aCTKaX, TaK::>Ke pa3BHTbl 

Hane.LI.Hbie HBJieHHH. Han6oJiee pacnpocrpaHeHbi 3,necb ~ pe'4Hble HaJie-

.UH, KOTOpble BCTpeqaJOTCH fl041'11 Ha BCeX peKaX. 06p a30BaHII~ HX 

CB5133HO C nepeMep33Hl1eM peK H BbiXOllOM BO.!l.bl, nocrynaiOUleH C 

sepxosbes, Ha rrosepXHOCTb Jib,IT.a, a raK){<e HH3KHMH reMneparypa-

MH He3Ha 411TeJib Hb! M CHe>KHbi M IIOKpOBOM, MaJib!M ,li.e611TOM IIOTOKa 

(;{ 6JIH3KHM 3aJieraHI1eM I< nosepXHOCTII BO,ll.OHenpOHHUaeMOrO C.'l051. 

. n oMHMO pe4HbiX HaJie.LI.erl BC11peqaJOTC51 rpy~ITOBb l e H CMeWaH-

Hble. Ha ocHoBaHIIH aHaJIH3a HaJie.!l.HbiX HB.rieHIIII B. II. .Ka3HMI1pos, 

B. r . CHMOB ( 1969) Ha TepprlTOpHH o6naCTll Bbi,IT.eJIHIOT HeCKOJibKO 

pafiOHOB. o • 

B nepsblii paiioH sxo.rr.11T 60JibW3H <~aCTb 6~ccenHa peK JleHbl u 
AHrapbi (H =400-600 At). MoUlH~ .c Tb HaJie.l{:u ..'lOCTnraer 1. ,u. 

Bropoii pai1oH 3aHHMaeT 6accemt Bepxuen Jleuhl, (3a nCKJIIOl!e-

IIIIeM sepxosbes caMO~t peKu) .ll.O ycrbfl p. Ta10pa.: 6oJibW~ 10 4 ~C~b 
6acceiiHa perm 1(111peuru, no4TII no.1IHOCTbiO 6acceHHbl peK K} .II. • 

6 °" IIpK\'Ta (H=600-IOOO .11). 
Xaiha, YwaKOBKu, qacrb acceull<• . ' 

M.OUlliOCTb H3Jie,li.ei"I - .li.O 2 At. e llaTO}ICKOe H 
Tpe'I'IIi"I pai'IOH pacnpoCTpaHHCTCH n04Tll Ha ac · c 

" 6 • "l'bl .f\\aMhl J\\a\laKaHa, uO.'lb-
Cesepo-5aHI<aJibCKOC uaropbe 11 a .ceu' · • 

6 woi'1 4yu sepxuero Te4eHHH 4a u, Hll>f<Hero Te"'ellltH BnTnMa, ac-

cei'tH a 5o:flbWoro llaT0:\-1a, )l(yu ( H = 1000-2000 .u) · MomHoCTb Ha-

Jie.!leii }J.O 3 At. 

4 eTBCpTbli'l paiiOII 

BafiKanb0Koro xpe6ra 

33111HtaeT sepxosbH peK. reKymux c CaRH H 

(npuTOKH aepxHeii JleHbl, Knprnrn. aepxoa&R 

JQI 



ltpKyra. 1\HTOSI, EeJIOJ'i, Y.nhi, EHpiOCbi, 01m (H =2000-3000 llt}. 

,-"\OlUHOCTb HJ.'IC.lcii 6o.1ce 3 At· 

8 
3a6aHKBJibe Ha.11e,nHbie .HBlieHIIH pa3BIITbt B np.~.neJJax CraHo-

r 
HaropML Eme 8 1865 r. yl.J.aCTHIIK Bn1'HMCI<OH 3I<cne.n.HL(IIH 

BOO T v .. 

11. A. J]anaTHH oniel.J.a.IJ, ttTO .no.riHHa p. aJioii B cpe.nHen 11 HIDK IH~ ii 
'IBCTSIX .'JIIWeHa .'JeCa, npllttHHOII ttero OH C'-UIT3JJ HaJJe.llH, IIOKpbtBalo-

UlHe .J.HO ,.'l0.11tHbl. H . M. Ko3br.UIH H C . .5I. no.noHKOIIOB ( 1892-

1903) ynO~f!IHaiOT o rpo~ta)l.HblX H3JJe,UHX B BepXOBbHX p. Y:apbl H 

6acceiJHa p. O .'leKMbJ. O,nHai<O JIHillb B nocne,nHue rOJI.bt B . C. TipeoG-

p aJKeHCKIIM, I I. A. H eropacosbiM, C. ! I. 3a6oJIOTHIIKOM n .npyrnMn 

6 bl.'lH ucc.
1

e.loBaHbl Ha.'leJlH socrottHOII ttacrn CTaHosoro Haropba 

(xpe6eT ~·,lOK3H, lJapcKaH KOTJIOBJIH3 H npHJieraiOIUHe K Hefi CKJJO-

:Hbl xpe6ra K o.nap) . 
n o Jl3HHbiM H. A. H eKpacosa ( 1969) I B BOCTO'-lHOH 43CTII Cra-

HOBOfO Har OpbH 33<f'UKCHp OB3HO 125 HaJieJI.eli 06W.eH IIJIOW.3Jl.biO 

76,56 K.M2. H an6onee m n poKo p acnpocTp aHeHbi HaJieJI.H c n JJour.a.nbiO 

or 0.10 .lO 0,50 KM2• IIMeiOTCH H Kpyn Hbie HaJieJI.H -lnJiou.r.a.ubiO 6o-

JJee 4,2 KM2, KOTOpbie o6pa3yiOTCH eJKePOJI.HO B JlOJIHHe p. CIOJib6aH 

(0.!1H8-.l.'JHHOH 8,4 K.M, a JI.rpy r aH- 24,0 KAt ) H B npe)leJiaX '4ap -

CKOH sna..'lHHbl, a r aKJKe Ha p . '4Hr KaH.na ( npnroK p. KaJia p ). 

0 CHOBH851 qaCTb Ha.'le,ll.eH <f'opMHpyeTCH B .p)'CJIOBOfi II n pnpyc-

JJOBOH qacrstx ,.'lO.'lHH pa3Hb1X s o.uor oKOB. M Hor,J.a HaJie,li.H C03JI.aiOT 

HenpepbiBHytO uenO'IKY ,.'l.JIHHOH B COTHH KHJIOMeTp OB. E OJiblllHHCTBO 

HaJte.neA pacno.'laraercH B HHTeps aJie BbiCOT .no 1250 At. B sepxosbHX 

p. CIOJib63H OTMeqeHa Half60.'lee BbiCOKO Jie)Ka UJ.aH HaJie,ll.b ( 1640 At) . 
Ha6JOO.zteHBR, npose.ll.eHHble sa n s y~ tst ropy n HbiMH H aJie.U~MH s 

DpeJleMX xpe6Ta Y.!l.OKBH (naJie.J.b HHJKHe -MHraMaKHTCKast H Ha-

Jie.llb H8 p. H aMHHra) , llOK33biB3IOT, liTO OHH ¢ o p MHp y iOTCSI B OCHOB· 

BOll B nepsyro nonoBHHY :mMbl. K KOHUY stHBa pst HX o 6 oeM npeshi -

maeT 60% OT M8KCHM3JlbHorO, KOTOpbiH B KOHUe n epBOH .neKaJI,bi M351 

1962 r. COCTBBHJI 6,3 MJIH • .M3• (ra·6JI. 15). TIJIOlli,3.ll.b HaJie)lH COCT3B-

.DJI8 258 ICM2 npH MOIUHOCTH CBblllle 3 .M, a HHOr.na H 5 .M (HeKpa-

COB, 1969). 

T a6 JIHU. a 15 

Patnpe~HHe H&~eAeA CtaHoaoro aaropb~ no •~coTe 
(no A&HH~M H. A. Hnpacoaa) 

M ,._ • ._....," 

. . . 12 . . . 39 
26 
4 

aer . . . . . . 125 

HaneJVt, 
npouear ____ c_Yw_w_a_pa_a_R __ _ 

OT o61J4ero 
'IIIC./18 

9 21 ,45 
32 19,97 
21 13,70 
3 0,56 

100 76,56 

npou,eHT 
OT 0 6U(elt 

2& 
26 
18 
1 

0 ,61 

1,79 
0 ,51 
0,53 
0,14 

100 

<I>opMuposanue HHii<He-l1HraMaKHTCKOH ., 
C TIOJ\10W.b10 D.eTaJTbHbiX 6ypOBbiX l1 reo HaJTeD.H, H3Yll3BllieHC51 
IIOTOl<0;\1 ll0D.3eMHbiX BOD. 33KJTIOlleHHbl<}>H3H 4eCKI1X pa60T, CBH33Ha C 

HHil. )liiii2Mill<a llOD.3eMH~IX BOD. B CBOIO X B TOJilUe pbiXJibiX OTJTO/Ke-

HJie~l KopCHIIOro JIO:..Ka, Koropoe Ha yqa~~~eD.; onpeD.enHercH CTpoe-
npe.!lcTa aneHo «nO.!l3e;\I HbL\I» pHreneM i\ CyOpMHpoaaHHH HaJieD.I1 

pbl XJibiX 1.J.ersepr114Hbi X OTJIOiKeHHH B ' ydeHbWaiO[L(HM ce4:eHHe 

noapycJioaor o raJIHKa BbiXO..'lHT Ha .nose c ~~ ;c:roro nollTH ace BO..'J.bi 

rax B npJipycnosofi l.J.acru D.OJTHHbi Ha pylfac b. DpH 6ypoBbiX pa6o-

6 
. TIKe BblWe HaJieD.H 6biJIO 

o 11apy.~KeHo orcyrcraHe MHoronerHeMepaJTbiX no 

0 
" v ., pOD. 11 Bbl51 BJieH 

CI<B 3HOH noH~ eHHb iH T3JTHK HaH60JibWYIO wup (900 ) l 5 • nl HHY .M T3JII1K 
HMeer s , KH Bhirne Hane.n111, Ha y qacrKe MaccosoH- pasrpyaKH noD. 

JeMHbiX BOA. H)Ke llO Tel.J.eHHIO T3JIHK nOCTellleHHO cy:-KaeTC5l H CXO~ 
,li.HT na 11er. B oKpy)KaFOlll.HX :..Ke AOJIHHY ropHbJX r ,pHD.ax nosceMecr-

HO pacnpocrpaHeHbl MHOfOJieTHeMep3JJble nopO.II.bl , MO[L(HOCTb KOTO-

pblX B oceBbiX l.JaCTHX npeBbi lllaer 900 At. Or cy r cr sr~e MHoroJieTHe-

Mep3JibiX nopOD. 06bH'CHHeTC5l OTHOC11TeJibHO BbiCOKOH reMneparypoii 

ropHbiX nopo,J, (or - 1,3 ..'1.0 - 2,0°) D.Ha .UOJJHHbi , Ha1160Jiee )l{e HHJ-

I<He MHOfOJTeTHHe Teivin~ p aTy p bl :\tep3JJb!X nopOD.- OT -3,8 D.O -5,0°. 

Ka 1< csoeo6pa3HbiH HaJie.II.Hbifi perHOH, oxsaTbiBaiO[L(Iii1 AJID.aH-

cKoe Harop be, cJie.uyer oco6o Bbi.II.eJIHTb fO)I{Hy tO ~KYTHtO, rD.e ycJio-

BHH <f'OpM11pOBaHHH II l\IOp<}>OJIOfH5l HaJie,Uefi JIHble, 4eM B CH6HpH H 

Ha JlaJib He~1 BocroKe. B npe.le.nx lOIKHOH 5IKYTHI1 wHpoKo pac-

npocrpaHeHbi MHOfO.'JeTHC:\<Iep3.'1bie rOpHbie llOpO.II.bl , '-ITO HBJIHeTCH 

CJieJlCTBHeM IIH3KHX cpe,!tHefO.lOBblX Te:\Ineparyp B03.ll.YX3 H npO,!tOJI-

)I<HTeJibHOii 3H;\IbJ. B lO)l<Hofi 5IKYTHH scrpel.J.aiOTCH see rHnbi HaJle-

.nei%. KJI!Oil.J.eBhi e HaJie.II.H pa3BHTbi s .lHHmax opasHIHTeJibHO He6onb-

WHX peK H pel.JeK. B MOp·<f'OJIOrHl.J.eOKOM OTHOWeHHH KJTIOtteBbie H3.1e-

,ll.l1 npe.ncra sJIHIOT co6oii p acm HpeHHbi e yl.J.aCTKH .II.HI11U pel.JHbiX .!lO· 

JIHH, xa p aJ<Tep H3YIOlll.HeCH lflJIOCKII;\1 HJIH aanatHIIlH0-6yrp!iCTbl :'vl 

peJibecpoM H orcyrcTBIHeM noi1Mbi H pe4Hbi X Teppac. Pacr r~ re.'lbHOCTb 
3.necb npencrasneHa, KaK npas HJIO, sap oCJJHMH IIH3KOpoc.'lbi X KY· 

crapHHKOB. 
n o ,li.3HHbiM c. E. CyxoD.OJ!bCKOrO ( 1969). HaJJeD.b B ,li.OJIHHe 

p . Y11rph1 HMeJia o6beM oKoJio 13 MJIH. -u3 (Momnocrb 2-2,5 J t u 

nporH>J<e+llle 30 x:,lt). C. M. <l>ornes ( 1969) o6n apy>I\II.'I cerb Kpyn-

HhiX HaJie.nerl a .II.OJIHHe p. BepXHHH H epiOHrpa. 1\ aecHe 3TH Ha.'Ie.!lH 

CJIHBalOTCH B e,li.HHOe Jie,UHHOe TIOJie Jl.TIIIHOii OKO.'IO 40 KJt ll WHpHHOH 

OT 300 .II.O 500 ,\t, 
B. r. AneKceeBb!M B sepXOBbHX p. DO.'lbW85l X aTb l ~lll 33<}>IIKC II-

posalla HaJie)l.b npoT~)l(eHHOCTblO 6 /CU npH WIIPIIIIe 40~-500 .w. n o: 

.uo6IIbl e pasMephi Ha.'le.ueii acrpellaiOTCH n B ,.1pyrnx pa noHax IO>KHOH 

5IKyTIIH. 
I Icc.'lenosaniiHMH ycr aHOBJieHo, ~no pa3Mepbi u <\>OPMbl HaJieneA 

TIO.II.Mep
3

JIOTllbl X BO,ll. H 3XO~H T C H B npHMOir 33~ 11 CliMOCTif 0: .1.eOHT3 HC: 
TOl.J. II Ili\OB H cpOpMbl pe4HOH ,lJ.O.'IIIHbl, B KOTOpOil OHll 06 p a3~ IOTCH. M oW 

HOCTb HaJiencfl 3TOf0 n m a KOJie6.1eTCSl OT 3 .10 5 ,W, liO H3 HeKOTO· 
p bi X HaJie.n

51
x 

0 113 
AOCTJ-fraer 10 .u. H a6JJIO.II.eHIISI 3a n a.'leJJ.SIMII noKa-

193 
13 3aK. 437 



3biB310l, 4T(, HeKOTOpble II3 H'IIX npii 6JiarO>OpllHTIIbl X KJII IMaTJitle CI( liX 

yc.1oemlx ~wryr He c ran8aTb 8 'I'e4etille HeCKOJibKIIX .Tier . B npeneJiax 

IO>KHOH 5lKynm Ha.'l e.'I.H Ha411Ha!OT ¢>opMupo8aTbCH 8 Ha\.ia Jie HOf1
6

• 

pst, 4ro csH3aHo c HacrynJieHneM xoJIOJI.08, n npnpocr HaJJenelr non -

~ep3 . 1oTHbiX 80.il. npOIICXO!J.IIT H81160Jiee MHTeH'CliBHO B n epByiO IlOJIO-

BIIH\' 311~lbl. 

• K.110tie8bie Ha.rte,LI.Ji pacnpoCTpaHeHbi n otirn n osceMecrHo, IICKJIIO · 

qeHHeM H8.'1HercH JIIIUib cesepHbi fr CKJIOH AJIJI.aHcKoro ll.{llra, r .ne 

MHOrO.lerHe~lep3 .1 ble IIOpOAbl BCrpe traiOTCfl OT)leJibHblMII IlflrHaMu B 

JlHHIUax r .1y6oKo spe3aHHbiX .ll.OJillH. B cnJiy >Ke r e o.rro rH4ecKo ro 

crpoeHHH, r. e. rny6oKoro norpy)KeHIIH KpncraJIJIH4ectmx nopo.n,, cJiy-

)Kamnx BO!I.oynopoM, yposeHb no.u.3eMHbiX BOJl HIIr)le He s c Kpbt8aer -

cst .lHHlUa:\m petrHbiX J.O.'lnH. Pa3rpy3Ka >~<e n on3eilr HhiX 8 0.A npo u c -

XO.l'Hr sHe noro paiioHa. B J.O.'liiHax 6oKOBhiX npnroKOB AJI.u.aHa 

npn 6.'1H3KOM 3aJieraHHH sonoy nop a pa3rpy3Ka n o)l3eMHbi X BOJl co-

npoBO)I(,J.aercH o6pa3088HHeM Kp)'IIHbiX H i11HOI'04HCJieHHbiX HaJie~ e H. 

B npeJ.e.lax a.'l.liOBna.T(bHbiX pa8HHH Ha.rre.nn He scrpetratOrcH 8 

~BSI3H C reM, ti:TO 3.AeCb BblXOJlY IlO)l3eMHbiX BO.U. npemiTCTBYIOT MHO-

ro.'leTHeMep3.!Jbie IIOpO.J.bl, MOlUHOCrb KOrOpbiX )lOCraraer 150-
200 M. H e6o.lblllHe Ha.'le!lll scrpetratOrcH no nepn¢epi-t:l1 aJIJIIOBHa Jib-

HbiX paBHIIH, r,!l.e npOXO.A~IT reKTOHII4eCKIIe lliBbl Me3030IkKHX rp a6e-

HOB. <l>opMHpyiOTCSl H3.Tie!I.H 33 CtreT r .'1y6liHHblX IlO)l3eMHbl X BO)l, Bbi-

XO.'J.SllUHX IlO Y3KH:\'l ra .'lHKOBbnt lUeJIH:'-1. 

B. r . A .;eKcees OTMe4aer, ti:TO Ha OCT8JibHOll reppuropHH JO)I(-
HOfi 5lKyTHII Hane,.'I.Hble npOUeCCbl CBSI38Hbl B OCHOBHOM C pa3 BHrHeM 

KpyiibiX TeKTOHHqecKHX HapyUieHHii, K KOrOpbiM npHyp04eHbl Bbl BO-

llHlUHe CKB03 Hb!e ra.'IHKH. C.'le.a.yer raKIKe orMentrb, liTO HaJie)lHOCTb 

paHOHa CB5t38Ha C HOBeHWHMH TeKTOHHl!eCKHMH ABH)I(eHHHMH. 

Ha.:Je!lelt Ha,!l.Mep3.noTHbiX BO.!l. s 10/KHoi:f 5lKy rHu MeHbWe, 4eM 

Ha.le.lei't CMeiUaHHblX H K.1104eBbiX. B. r. A n eKce es 06b5tCHHeT 3TO 

TeM. 4TO K H848.TJ)' CH.lbHbiX MOp030B Ce30HHOT8.'Ib1H CJIOH H8 60Jib· 

Weif '13CTH OCyUiaeTCH H npoMep33H He nosepXHOCTHblX OTJIO)I(eHHH 

He COllpOBO:iK,!l.aerCH H3.1IHBaHHeM rpyHTOBbiX BOJl H8 IlOBepXHOCTb. 

B !ltmmax )l(e !lO.'IHH, r;le o6BO.ll.HeHHOCTb ce30HHora.rrbi X nopoJl 3Ha-

qHTeJibHaH H Il04TH IlOCTOHHHaH B Te"'eHHe 3HMHero n e pHO)la, CHe r o-

BOfl DOKpOB npem1rcrsyer HHTeHCHBHOMY npoMep38HHIO 11 CIIOC06Cr-

afeT DOCTeneHHOMy 0T)I(HM3HHIO npyHTOBbiX BO.!l. B pyc.TJa 6JIH)I(8H· 

DU!I'O BOAOTOKa. T axHM o6pa3oM, Mec roM Jl.TIH Q:>opMHposaHHH rpyH· 

TOMIIX HaJie.!l.eil SlB.TIHIOTcst pyc.Tia He6o.TJblliHX peK a p y 4bes. 

Bo apeMR CHJibHblx Mopo3oa, KOrJ.a BO.lbl pe4eK u PY4beB noJI-

IIOCTWO Dp011ep3810T, Ha6JIIO!l3eTCSl HaH60.'Jee HHTeHCHBHblH BblXOJl 

rpyHTOBWX BOll Ha DOBepXHOCTb. npoHCXO)lHT ~TO IlOTOMy, 4TO rpyH-

'J'o.le BOJI.W, KOTOJ)ble CTeKaiOT CO CKJIOHOB, CK8'Il.rtltB810TCSl B ra.TIHKO· 

1101 ao.-,yaoaoA aoae, s cany 11ero c03.llaercH 6 o.TiblliOH r11Jlpas.nt-

'I!CKIII Haaop. Opa ycaneHHH Mopo3oa HanpH)I(eHHe 3a MKHy r o r o so-

~ TUHKa pa3pewaeTCSl BbiXO,!lOM rpy HTOBbiX BO.!I. B aJI.TIIO-

_.._ 6eperoa111e ornolKeHHSl, a pe3y.'IbTare qero <Po pMHpyerc5t 

--.POe Te.IIO (AJieKceeB, 1969) . 3TH Ha.TJe,!lli, KaK npaBH.TIO, He-

Itt 

6 0 ~b lll 0l l MOlUIIOCrH (0,8- 1 A-1). 0HH p e.LI.KO BbiXO.LI.Hr 3a npe.LI.eJJb£ 

n o 11 ~ Ih l 11 p ycn a. B.nonb AOJI HHbi 3TH HaJJe.LI.H 0,porHrHBaiOTCH Ha 5-
10, a 11 110 r .na 11 15 KJit. 4ame scero scrpettato r cn 0 L1" 

6 
, n <n B BepXOBbHX 

He OJibWHX p eK II npeHM)' lll.eCTBe HHO B pafroHaX r JJy60KOrO 
orr a HBa IIHH nopo.n,. .TJeT!Iero 

)l.TIH 06pa30Bal{f(1H CM eWaHIIblX HaJJe.LI.efl B paHOHe lOIKHOil 5JI<y-

TIIll He06XO)lHMbiM YC.TIOBHeM HBJJSleTCH H8JJHlfl1e BO.LI.oy nopa no)l p y c-

JIOM p el<H B B11Ae MHOrOJieTHeMep3Jibi X TOJlfll. HJII1 B BH)le nJIOTHui X 

r o pHbJX n o po.n. B CH.ny 3TOro cMew aHHbie HaJJeJlll n pi-ry pol!eHbl K aep-

XOBbHM p eliHbiX c n creM . H a.ne)lH cMewaHHoro nma pac.nonara1orcH 

B npe.n,eJrax n o i:rMbi 11 pyc.na. <l>o pMHpoaaHHe Hx Ha4HHaerc5t a ll05t6-

p c . M olll.HOCTb nx .LI.OCTIIraer 1,5- 2 At npH AJIHHe 4-5 KAt. 

B U e Hr p a.nbHOH 51KyrHH Ha.ne)lHbi e o6pa3oaaHHH r a i<IKe JlOBOJib-

110 o6bi4Hbl. 3.uecb pac npocrpaHeHbi Hane.n,H 3Ha4HTeJibHbi X pa3~te­
pos, IlpHMep oM KOTOpbiX MO)I(eT CJIYIKHTb H8Jle)lb YJJaxaH-TapblH, 

paono.na>KeHHaH B AO.TIHHe p . Ynaxau-T apbiH- npaaoro npHTOKa 

p. JieHbl. 0Ha 06pa3yeTCH 38 ClleT 3aMep3aHH51 BblXOJlHlll.HX Ha no-

BepXHOCTb MHOf 0 4HCJie HHhiX HCT04HHKOB noJJ.3eMHbiX BO.LI.. H a.rreJlb 

3aiiO.TIH5teT JlO.TIHHY Ha npOTH>I<eiiH'll 3 KAt. M Olll.HOCTb ee B KOHUe 311· 

Mbl .LI.O'CTHraer 2-3 At H 6onee. 

H aJieJlH s ll.OJIHHe p. B H.n!Oii 11 6a cceirHe p . O.neHeK H3BeCTHbi 

e ll.le He IlOJIHOCTb!O . 

H a c esepe Cpe)J.He- C u6 upc Koro nJJOcKoropbSl HaJieJlll u o6pa-

3)'10 1UHe HX HCT04HH K!I BCTpe4810TCH H8 CK.r'!OHaX TpannOBbiX B03Bbi-

WeHHOCTeJ1 H B MeCT8X n ep ece4eHH51 p e4Hb!X JlOJIHH TeKTOHHtteCKIIMH 

Ha p y w eHHHMH. H aJre,!l.Hble HCT04HH'KH u;.teiOT anwc cpep11oe mnaHHe, 

HX .n,e6HT 38BI1CHT OT spe:vteHH ro.n,a 11 80 MHOrHX CJI)'43HX- OT KO.lll· 

4 eCTB8 BbLn8Jl810lUHX OC8.LI.KOB. 
H a Cesepo-BocroKe CCC P , s npeJlenax BepxoHHo-Ko.nbiMCKIIX 

rop, HaJieJlH uMeiOT rai<>I<e wHpoi<oe p acnpocrpaHe~llle u JlHanaJoH 

11x seprHKaJibHOro p acnpe.lleJieHHH o 4eHb senuK. 3.leCb 3apentcrpH-

posaHO OKO.IlO 4eTbipeX Tb!CH4 tapb! HOB. lJx AJIHHa Or 100 At AO 90-
100 K,lt, Wllpl!Ha- OT HeOKOJibKHX MeTpOB AO 3-5 K,U, a MOlll.IIOCTb-

OT 0 5 ,].0 J0- 12 Jlt. npu cpe.n,Hell MOW.HOCTII Tapb!HOB 2,5 M 06be)l 

g aKJI~ lJ.ei!HOrO B HHX Jiblla COCT3BJTHeT OKOJIO 25 ,lfApa./M
3 

(Cn:vta-

1<08, 1959) . 
fH!I.poreo.norn 4ecKIU.11l 11 reo.noru4eCKIIM n ucc.rre!l.oBa HHH M 11 noc: 

Jie"HHX neT B 3TOM paiiOHe ycraHOBJieHa CBH3b ruraHTCKltX H8.'Ie:'lell 
;.1, ' ., e HHe:\t H M HuKHTHHOH " 

C ueoreKTOHlii<Oil II C .n,peBHIIM OJie.li,CII · · · · 
0 H T o.ncriiXI!IIbJ:M ( 1969) 6biJIO npoauaJrlf3Hpo sauo pacnpe.LI.e.'le-

. · ., 
8 

r o pHol'r u enu 4 ep cKoro. 11a cesepHO\t cK.'IOHe x~e6ta 
uue HaJie)lell . M . 1 BepxOH IICKOro x p('llTa n 
CyHrap-XaHra s npeJJ.eJrax OMChoro ' · . 

• 6 0 ycraHOBJICIIO 4TO 113 3ana.J.HOM CK.'lOHe 
..np y rHx B p e3y.nbrare bi JI ' 1000 
B epxos{IICKOrO xpe6ra 113Jie.LI.H paonpocrpaueHbl 113 BbiCOTe 2;8----tSO z· 

, x cocpe.no ro4ena s HHTepsaJie · 
np114 C~ l 60JrbW3Sl 4aCTb II. 1 KW2 0Jlli8KO no Mepe yaeJIH· 

D p eo6JI8.A810T 113.Tie.llli n . rrorua~b8~.TI~OJl8CT~H 'HC31184HTt"JibtiOe CHHlKe· 
4CHIISI a6COJIIOTIIbiX OTMCTOK 

1111e cpeJl.IIIIX n.rrom.a.a.rit ua.'lc.lleit. 



Ha aocro"' HO.\t Ch.TIOne Bepxofl HCKoro xpc6ra, no .n.a ll llbnr rex 

it\C liCC.1C.'lOB3T€'.1Cii , H3.1€'.ll.II pacnpOCTpa llCllbl 113 Bbi'COT3X OT 200 
.10 1200 .11 (.\13hCIIM3.'Jbii3H :>Ke IIX BCTpe4aC~IOC Tb 1136JIIO,.'J.CleTCH B 

11Hrepaa.:1e 650-950 .w). Dpeo6.'la.n.mor uaJie.n.n n JIOUl3JJ.btO 1-2 l\_,lt2. 

B lOir:HO~ I Bepxo51Hbe, r.n.e Bhicora xpc6ros 1900-2500 ,u, IJaJie.n.H 

pacnpocrpaHeHbi na BbJCorax or 200 no 1400 .M. IInrc p saJI nx MaK-

cn:'vta.'lbHOro pacnpocrpaHCHllH CII.TibllO pacrHnyr u npnypolle n K Bbt-

cora.\t 450-1050 .11. n pco6.'ta,.'J.alor na.'leJI.JI pa 3~ 1epoM no 0,5 n oT 

l .lO 2 1{.\f:t. 

H a xpe6re c~ lJT3p-X aHra (2000-2500 .u) !1 3JJ(',ll.l1 npnypotrellbl 

1\ CeBepHO:'Ity CK.10H~ 11 pacnpocTp311C11bl 11 3 BblCOTC 800- 1600 .ll. 

.\\JKCII:\13.'JbH3H jhC BCTp e4aet\IOCTb 11 3JJC.l€'Ii np11XO.ll.liTCH 11 3 lii!Tep -

83.1 I 000-1300 .11. n pco6.TI 3.laiOlU3fl nJJOlU3.lb HaJJC,ll.Ci"l 1- 3 1\At
2

, 

KoropaH no l\tepe yscJJII4CHIHI OTl\terot< noCTeneHno B03 p acracr. 3ro 

o6bHCHHercH reM, qro s xpe6re Cytuap-XaHra p a3B IITbt JJeniiHKII, 

KOTOpbl€' o6ecne4IIB310T BOCII0.1HCHJie pecypCOB IIO,U.pyCJJOBblX son, 

IIIIT310lllllX H3.'I€'.lll, a T31GKe 3Ha411TCJibHO{I ,.10.1Jeii Cllera B CJIO}[<e-

HIIIt Ha.le.J.eii. BbiCOKOr OpHble paiiOJibl C KOpOTKIJ:\1 II XOJIO)l.Hbl M Jie-

T0.\1 cnoco6CTBJ'IOT coxpa HeHIJJO Ha.1e..1ei i. 

B r opax LiepcKoro, aepwHHbi J\OTOpblX rro,a.HnMaiorcH BbiWe 

2000 ,I t (ropa Do6e.lbl- 3147 .11 ), Ha.'Ie,un pac npocrpaHeHbi Ha BbJ-

core OT 200 .lO 1400 .11. J\1aKClL\!3.'1bHOe IIX 1\0.lllt.!eCTBO pa 3Bl l f O B 1111-

TE'pBa.le BbiCOT 800- 1100 .H. B U eHrpaJibHOfr t:IaCTH xpe6ra 4 ep'cKo-

ro Ha 11Hro;ta-0.'TeHryiicKOM :\Ie)l~,.'I.ypet:Ibe (s 6a ~ cce frH e npHTOKOB 

p. I IHrO.lhi- p e 4eK Kp acHaH fmiJiy m'Ka, )I\!ITKOMbJJI, Cy1rr"'y r yp, 

5. Y.1eHTy1i 11 .lp.), no .l3HHbDI C. ,LJ,. H escJwro, 11. A. Hei<pacosa 

( 1969), e;.KefO.lHO <fJop:'I11IpyercH OKO.'IO 150 Ha.le,Qeif 06beMOM OT He-

CK0.1bKIIX ,leCHTKOB .lO HeCKO.'lbKIIX t\IIIJJJIIiOHOB K)'6Ht:IeCK-liX MeTpOB. 

Cpe.J.HHH .\JOlllHOCTb .'lb.la Ha.le.J.efr cocraB.nHer 0,67 .M, lii 3KCHM aJib-

HaSI iKe pe.lKO npe sbJwaer 2,0 .ll. B HeKOTOpbi X )f(e cJJyYa Hx OHH no-

cr HratOr 4,5 Jt. 56.1bWaH yacrb Hale.J.eii 3 3HH:\1aer nJIOlll.3.lh or 0,1 
.!1.0 0,5 KM2. 

B <f.lop:'v!Hposa Hllll Ha.'J e,.'J.eH H 11 ro.ua -0.1e 11 r y rkrwro M e~ K.n.ype-
11bR yqacTByiOT BO.lbl pa3.1H'IHoro reHe3Hca. CJie.nyeT 3aMeTIITb, t:ITO 

peqHble H rpyHTOBble H3.1e)J.H BCTpet:IaJOTCH BeCb:'11a pe.U.KO. 3aro KJIIO-

qeable Ha.:1e,1u scrpel!.aiOTCH .lOBOJibHO t:Iacro. HaH6oJiee pacnpocrpa-

HeHbl CMewaHHble H3.1e,.1H, <f>opMHpytOlll.HeCH 33 CtJeT BO)l IIO)l.p yCJIO-

BbiX T3.1HKOB, IIO..'lfiHTbiBaeMbiX IIO.U.Mep3JIOTHbiMH BO)l3MH. 3TOM Y 

CDOC0 6 CT B ~ e T Bb1COK35i CTeneHb rrpepblBHCTOCTH MHOfOJierHeMep3JIOH 

TOJitllH paHoHa. P a3Mep b1 raKHX HaJieneii o6bitJHO MaKCHMaJibHbie. 

H cc.nell.o&aHHSIMH ycraHOBJieHo, tJTO 3TOMY paiioHy n p,Hcyma qpe3· 

~3HHO Bb1COK3SI H3MeH'IHBOCTb IIJIOlU3ll.eH HaJie.U.eH OT ro.u.a K ro.n.y, 

CBR38HH8R K8K C K.1HM3THl!.eCKHMH sap H3IJ.HHMH TaK H c )l.eHTeJJbHO-
CTYO qe..'IOBeKa . ' 

I'IIR B O xOTHo-KoJibiMCKOM Harop be B cpenHeM re4eHHI1 p. AnMaH · 

Jl8 p a 3BHBaercR rHraHTCKaH na .. 'lell.b. ,ll.151 paiwua xapaKrepHa 

eypGB&o:!Ma H KOp OTKOe XO.'lO.ll.HOe JieTO C H36biT0'lll blM ) BJI3/KHe-

BRII. M JJb.!l.a Ha.'le.U.H npeBbi Waer I 0 .\f.1H. M 3. ,llJJaua ec 13 r.w· 

• 

r.tell r llall60JibWCI'O pa3Bl1THH OKOJ10 7 KAt cpe 
, • n JUiH WHp1111a 900 At 

l\IOlUIIOCTb Jlb.!J.a B OTnCJJbllbi X T04I<ax JlOCnt raer 8 A ( ' n. <1> . W scu os II B n c t B CPCII. H e~ r 1,7 At) 

6 
. . enos, IICCJienoBaBWHC ruraHTCKI1C Ha-

JICJlll xpc ra Tac -XanXTax npHWJJ II K BbiBony 
6 ' • llTO BCC rHr311TCKHe 

JTCJI.HIIb!C OOJlfl 0 S13aHbl CBOI IM npOIICXO)[{Jf.CHHCM MOlll.IILJM IICT 4 _ 
IUJM rJJy6JIIIIIhi X u onMcp 3JIOTllbi X son. A H v aJJaG _ 

0 
HH 

6 · · · 1
'- 1111 1Kc C4HTaer 

LITO B OJlbWII IICTBC CJJyllaea cpopMI1p013(11IHC HaJJC.U.C~I 3TOro THn<; 

Jlj)OIICXOnllT 3a ClfCT ll aJIMCp 3JJOTII bi X 11 nOJl,MCp3JJOTHblX BOII. 

H aJienb AuMallrbiHna HBJJHCTCH MlloroneTHei'I Tai< K~K oua lJa-

CTJllJIIO OCT3CTCS1 .li.O CJicnytOm eii 3 11 ~fb l 113 rona B 'ron H A t: .. A .... . . . u yKaes 
l!CCJienosaBWIIII 113JIC)lb HMallfbiiina, .!J.CJJaer BbiBO.ll., LITO B o6paJO~ 
B311HII HaJie)llll pelll3101U3H pOJJb npHilan.rJe/1\I!T nonMCpJJIOTHOMy HC-

TOlJHHKy. Bo.n.a BbiXO.U.HT 113 p ycJIOBbiX r aJiet.IHHKos s 300-400 At Bbi· 

we ,. sepxHero KpaH HaJienH c ne6HTOM 6oJiee 500 A/ceK. HIIreHcHs-

ItbiH pOCT HaJie.U.H u aqHHaeTCH C MOMellT3 o6pa30Ballll51 11 -npon on-

)!{3C"f1CH no KOIIU.a cpes.paJin. K .9TOMY apeMe1111 ycne aatOT ccpopMHpo-

saTbCH 85% OJIOlllanH, OCT3JibllblC 15 % o6pa3yiOTCH B TCllCIIHe 2-
2,5 Me'cHu es. MaKcHMaJJbHbiX pa3MepoM (8- 10 MJJH .. .u3 .Tibii.a) Ha-

JJ C.ll.b )I.OCTilraer 06blt.!HO K MaiO. 113Mellelllle o6beWOB Jlb)l.a HaJJCII.II B 

1\Hi oroJJeTHeM paape3e IBapbnpyer s npe.n.enax 8-12%. 
, H aJienH p33B11Tb! T3K>I<e H B T Sl H b- llJ a He. 3n.ecb B CBH31! 

c cyposbrMH KJJHMani4eCKHMH ycnosHHMH s BbiCOKoropHoM noHcc 

( BbiWe 3000 M) pacn pocTpaHeHbt MlloroJJeTHeMep3J1I>te ropllb!e no-

l 'O.llbl. ,lJ,JI H HHX xa p a KrepHo o6HJJHe r aJJ IIKOB. CKB031lbte r ann KH npH · 

yp04eHbl ){ TeKTOHYfliCCI<IiM pa3JJOMaM, n O KOTOpblM 43CTO BbiXO!lHT 

nO,li;!\J!0p3JIOTHbl C BO.!J.b!, KpyrrHbiM 03epaM II HCKOTOpbl M II.OJIIIHHbi M 

JJeAH HK3M. C MHOfOJlCTHCII Mep3JI01'0i'l HJIII rJJy6 0K JI~! C e30illlb l ~! n po-

Mep33HHeM CB5133Hb! KpHOfCHHbiC HBJlCIIIIH, CpC.!I.II KOTOpbiX Bbl ~'{ C.'IH­

IOTCH HaJJenH. Eme OKO.riO 100 .'JeT TO:\IY Ha33,l HaJle)l.ll rrp11B.1CKa.111 

BIHIM3 HHe O.!J.HOrO 113 OI!OIICpOB IICC.'IenoaaHH51 THllb-lliaHH -

A. B. KayJII::r6ap·ca. 

JI. r . 5oHnap es II A. n. f op6ynoB ( 1969) yKa3bi B310T, 41'0 HaJie-

.li.H B T HHb-1llla11e scrpe4 atOTCH o6b!lJJ-IO 11a Bbi Core 2500 - 4000 ,11. 

H o a csH3n c MaJJOfl n3ytieHIIOCTbiO HaJienHbi X npou.eccos reHe3HC 

HX em e Henocrarot.~HO BbiHCHCII. Cei"tYac BhtneJIHJOT 11a TSI!Ib-lllaue 

4eTbi pe T111na uaJie.li.ClJ: Jie,ll.IIHKOBbl C, pC411bie, KJJI04eBbl e II H3.'Ie!llf 

raiowero 311MHero cncra. 
H aJJe.n.u co3nator 6o.1JbWIIC JarpynueHlfH rrp11 3KC!l.'IYaTau m t pa3-

JIHlJI!biX coopy>KCJtll i"I a paiiouax se4HOfl ~tcp3 .r JOTbl. Ouu qacro noHB-

JT5IJOTC5l B Tai<IIX MCCTaX, lfne IIX pallbWC IIC 6bi .1JO, II CmlJaiiO 3TO : 

TeM, liTO rrpn CTpOHTCJJbCTBe 6 u!JlU napylllCHbl MCp3JJOTHOrpy!ITOBbiC 

yCJTOBJJ Sl na JII IOii rep p IITOpii ll. liaJJCJl.I! IIOpTH T 3eM .1JH IIOC IIOJlOTIIO a B· 

TOM06 JJJJbll bl X II )I(CJIC3IIbiX nopor, .n.eqlOpM HpyiOT II pa3pyw aiOT \10-

CTbl H Tpy6bl a TaK}[(C 3,ll.3HII51. Ottll C03Il.aiOT yrp03~' II Kpy!lltbiM ll:l-

CC.'Iellll bi M ny'uKTa\1. T aK, Ha n p u \tep, 3HMOii 1960/61 r. a llpKyrcKe B 

pe3yJJbTare nepeMep3aHHH p. ~ · w aKOBKII o6p a3osa.r18Cb uaJJe.ilb n1o-

Ul3JI.btO 282 000 Al 2. Jf3.1JIIBW3HCH BO:la JaTO!llt.'l:l \ t ll0f0'4HC.'li!HHble 

nocTpoitKII u a JJl'BOI\t 6c pery pcKII. M otu noCTb ua.Til'lliWf'U Jib.'la cocra 
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BHJia 8 cpc.'lHCM 1 .1t, a :-.tccra;o..JJI .n.ocrnr<l .'l el 2,5 .lt. B o r .n.e.nbllLte ro-

.'lbl 8 Ha.l~lHblii .'IC.'l B:\lCpJatOT :IBT0 ;\13llll1Hbl, rpaKTOpbJ, 6yJib.U.OJe-

pb1 OCT8H38.111B3CTCH ;J.BIJ)I~ C IIIIC 110C3,!l.OB. 

• B. n. A.'ICI\CCCB COBMCCTJIO c B. A. YcoBbl J\I B 1960 r. npo oeJI H 

o6c.1e.aosau 11c ua.,~.n.cii o r noc. ~Iy.1b:\-ta11 ..10 cr . B o.TJblliOii H esep. 

Ouu yraepJK.'ltlJOT, liTO npHliiiHOii o6paa o.s a Hmt HcKyccTselll tbi X lla-

• 'lc.leii o6blliHO CJI)')I\IIT nOJIOTHO rpy nroso11 .n.o p o ru, Bbt c r y n a row.ce 13 
pO.lll :\lepJ.'IOTIIOfO nORCa, 33.1JO>I<CHHOf 0 n o n ep 0K ,UOJl llHbl UJin B.li.OJJb 

CK.'IOHa, 11 npenRTCTB)'IOW.CC .li.BIJ>I-\E'HIHO llOTOl<a rpy iiTOBbiX BO.ll.. D o-

HB.1eHHC Ha.'H'.'lll rpyHTOBbiX BO..l Y JJ.OpOfll, 1{3K llpCJBJIJIO, Ha 6 Jno -

.laeTCR a KOHUC ,J.ei<a6pn - Ha lla:Ie HHBapn. K :noMy >He spc~tc 1 1 1 1 or-

HOCHTCR 11 cpopMupoaauiie cepn11 6yrpo s n y t~ e min, p acn o.TJa r a iow.11xc51 
o6blliHO Bl0.1b rpyurosofi .u.oporu. Han6oJiee ai<TIIBHO llaJieJJ.oo6pa-

3YJOWHH npouecc nporen:aer a :\-tapre, KOr,!la nponcX OJJ.HT CJIHHiflle 

ce3oHHora.'loro 11 ~tuoro.'lerue:\-tep3 .TJ oro c.noes. T o rJJ.a .D:OJIIIHbt o 6bitJHO 

38D0.1HRIOTC51 Ha.1ClHbl:\-l .'Jb.lOM II llOTOKII rpy HTOBblX BO.ll: 38JIH BatOT 

,ilOpory • .MOCTbl II OTBO,.lHhle KJOBeTbl. HanpH)I{eHIIH, B03HIIK8J0UJ.He B 

80]10HOCHOM C.10e. ,J.OCTUfatOT ~laKCIIl\lyMa II Hepe.UKO npllBO,UHT K 

B3pl:iB8M Ha.'le]lHhiX 6yrpOB If pe3Kii:\l ,le¢opMai.UISU.I B ' CTpet~:aiOUJ.IIX· 

CR 8 30He Ha.1e,loo6pa3oBaHHH IIHJI-\eHepHbiX coopyJI{eHIIii. 

B CBR3Jf C TeM 'ITO H3JlC..lHhle BO.ll.bl BbiCTynaJOT Ha llOBepXHOCTb 

DO nyru HaH~ICHbWero CODpOTHBJieHHSI, 8bl80.li.Silll.l1Mll K8H8JI8'MH IJHO· 

ua CJiy>KaT pa3JIH'I_Hhle yren.'leHHhle H.'IH o6orpe8aJOUJ.He n ocr pOJ"I,KII. 

Tax, 8 .l.eKa6pe 19.:>9 r . H3l:\-tep3.TJOTHhle BO.Ubl sopsaJIH'Cb a JKIHJIOH 

JlOII DOC. Jle.neraTKa, H8XO,lii8WHiiCH B 30He .zteiicTBIIH HaJieJJ.H, H no-

CTYSBJIH a Hero qepe3 no.1 8 re'leHue ceMH cyroK. TipHTOK BO.Llbi npe-

KpBTHJICR, KOI'Jla OTKpbl.'IH OT.lYWHHy B 3aB8JIIiHKe H npOMOp03HJIH 
OCHOB8HHe cj)yH,.laMeHTa. 

0cOOeHHO '13CTO B 30He ,.leitCTBIIH Ha.le,J.e t"I ,a:e¢opMHpy!OTC51 MO· 

croswe nepeXO.lbL 06bll.IHO .J.e<jlop~taUJHI HallJfHaercH Kor.zta pycJio 

~~H ~epeMep3aer u nepe..l ;I.oporou o6pa3yercH H~JieJJ.Hbiii 6 y rop. 

6~ rpa B 8CpTHKa.1bHOM II rOpH30HTaJibHOM Hanpa BJieHHHX COll· 

poBOlK,!laeTCH DO,.lHSITHeM TOp<jlHHOii HJIH ~lHHepaJibHOH llO.UCTHJlKJ1 B 
xoropwe norp"·>KeHbl ' 

J MOCT08ble 0110pbl. B pesy.lbTate \fOCT CO CTO-

!iBil 6yrpa DpHDO]lHHMaeTCH If CJlBHraeTCH BHII3 no re~eHIUO peKJ1. 

eTOII DOC.'Ie OCe;taHHR 6yrpa y3.1bl ~IOCTa pa3pyllla!OTC51 II OH npn-

XO.liiT 8 HerOJlHOCTb. lf38eCTHbl C.1y4alf, KOf,.la Ha Ha le;HblX y4a CT-

UX DpBXOJlHJIOCb DO'ITH e>KerO,.lHO nepecrpaHB3Tb M~CTbl MeHHTb 

::!,~~ycKHble rpy6hl, ocyw.ecra.'IHTb Kamtra.lbHhll't p~\lOHT .u.o-
..-o. OJlelK.llhl. Pacxo.lbl Ha "'T 6 .. · 
~ ~ H pa OTbl 8 06UJ.elf C.TIOJI<HOCTH HC-

JletHTK8MH MH.1.1HOH08 py6.'JeH. 

MEPbl 3AlllHTbl OT HAn EllER 

B a... c xoaafrcTaeHHY .. 
8 .llaaaero 8ocT M ocaoeHHeM reppnropuu Bocro4HOII 

OKa 33W.HT3 pa3.'1H4Hb1X coopyJKeHitll OT 

._blt.pa;:eAcraaA Hl.'le.u.eA RB.IlSietCR OllHOH H3 sa)KHbiX 

r.UilHWIOrHH. B aacrosuuee apeMH pa3pa6o-

r a 11 0 MHoro c n oco6os 6opb6 bt c HaJieJlRMH. O craHOBHMCH Ha p ac-

C:\-lOTp eH MII 11 an6oJiee pacnpocrpa HeHHbiX cnoco6 o s sam11rbr. 

A. M. 4 exoni.n.no ( 1946) npe.nJIO)KHJI c.neJJ.y•omHe Mepbi 6opb6bl 
C JI[IJIC,UHMJI. 

OcyweHHe MeCTHOCTH. C n OMOlUbiO OTKpbiTbi X KaHaa JJ OTKo 
v , B, 

r p a II WCII Y .Ll3Jt f!IOT ~OJly, KOTOpaH fi BJlHeTCR OCHOBHOH np114HHOi-i 8 03 . 

HIII<IIOBeHllfl Ha JICll,eH. 

Coopy.>t<emte apeMeHHbJX " nocroSJHHbtx Mep3JJOTHbJX noSJcoa . .LJ..n 51 
nor a saJ<JiaJJ.hi Ba iOT He r Jiy6 oxyJO, HO wHpoxytO KaHa s y (3- 5 ftt ) n o-

n e p eK Hanp a BJieHHH llOTOKa rpy HTOBblX BO,U, OCB06 0:>K,neHHYJO OT pa-

CTIITCJi b iiOf O nOl<p OB3 H CHera, KOTOp blC RBJIHIOTCR r enJ10 HSOJJ 5iU,HOH-

J-10 t"t TOJJ lUeft. T a KOJI n OHC npoMep aaer CKOpee, 4eM OKpy iKaiOlUHH 

rpy liT, H Mep s.na H n ep eMblti•Ka nperpa>x .naeT n yTb rpy HTOBhiM BOJJ.aM, 

Tal< I<al< Ha.n eJJ.II o 6 p aaytOr cH y Mepa.noTHOro noHca (pu c. 43). BecHIJii 

Ta t<Oi'l MCp 3JIOTHbi H n OHC y KpblB810T ;J,JI 5J J ieTH e~ l KOHCepBaUHH Mep3-

JI0Tbl CKJl OHOIBOJIHpylO lli.H:VI CJIOC:VI MXa HJIH ropcpa TOJllUHHOH 30-
40 CJlt. 

Ycrp oi1crao 3arp a.>t<,neHHH a BH.le Ha cbmei1 , 6peseHtJarhi X cpy-

6os, pacnOJIO)l<eHHbiX nonepel< nOTOKa H3JICJJ.HOH BO.Ilbl C T3KHM pac-

lJeTOl\1, 4T06bl BC51 HaJICJJ.HaH BO,Ua 3 aJJ.ep)KHBaJiaCb H3Cblnbl0. 

P acwHpenHe cKaJJbHbJX BbteMOK a OTKocax co cropoHbi HCT04-

HHI<a BO.ll.bl, C03,Ll3IOW.er o Ha.ne.J,b, C T3KHM paClleTOM, liT06bi HaJie.U-

H351 BO.l3 :\!OfJJ a CB060..lH'O YXO,.lHTb, He p acnp ocrpa'H5J5JCb Ha nOJIOT-

HO JlOporrH. 
0TBO)l HaJie,UHOH BO)lbl, KOTOpbiH 33 KJII043eTCH B coopy>KeHHH 

yren.neHHbiX repMOH30.1HpyiOW.Inl MarepHaJIOM (MOX, TOp<jl, CHer) 

KaHan, pyt~bes, KIOseros. 
nepenoc c o o p y.>t<en Hii. B oco6o CJIO)I{HbiX c.nyt~anx, Kor.na 6opb-

6a C HaJie]lHMH yKa38HHbD1H BbiWe 1151Tbl0 onoco6aMH, HeB03!\lOJKHa, 

c.ne.nyer nepeHOCHTb coopyiKeHHH B 6e3onacHoe Mecro. 

H. <1>. CasKOB, A. TI. KasaKOB (corpy.nHHKH 0McKoro cj:>HJIHa:Ia 

Coi03..'1.0PHI111) paspa6ora.nn pHJJ. npoTHBOHaJie,UHblX ycTpOHCTB· no 

np,HHUHlny JJ.diCTBHH 3TH ycrpoiicraa 1MO>KHO paaJJ.eJIHTb Ha JlBe rpyn· 

llbl: 1) ycrpOJ"icTBa, o6ecne4HB310W.He C03,18HHe HaJie,UHOMY nOTOKY 

oTpnuareJibHoro r emwsoro peiKHMa nyTe:-.t C03.ll8HHH KaHaa 80 .'lb.!lY 

liJIJI B rpyHTe (spe:-.IeHHbiC H nOCTOSIHHble Mep3JIOTHble DOSIC8), BeH-

THJI5!UHOHHOMOp0 311.1bHblX ycTaHOBOK •HJIH paccpe)lOT04eHHeM (p8C· 

n.naCTbTBaHHeM) nOTOKa no KaMeHHOH OTMOCTKe; 2) • ycrpOHCT88, 

y r en.nHtOUJ.He y 4acToK 11 o6eone4HBaJOW.He 6eaHa.ne,nHbiH orao.u. no-

BepxHOCTHbiX 11 Her.1)"60K033.1eraJOUUIX rp}'HTOBbiX BO.l . 
B c ecoiOJHbnJ Hayt~Ho-ncc.'Ie.!l.oBare.'lbCKH}t nHC'l'HTyroM 1'panc-

nopTuoro c rpOII.TC.lbCTBa (UHlillC) H TOMCKHM rocyJlapCTBeHHbl: 

npoeKTHO-ll3blcKaTe.1bCKIL\I HHCTHTYTO~f (ToMntnporpaHC) BbiDYW. 

Hbl :\H~TO.llltleCKJIC yKaJaHHSl nO npoeKTHp088HltiO npOTHBOH8.1eJ(HbiX 

Mep~npn 51 r 11 r 1 u ycTpol'ICTB. B Hnx peKO}tCH.lyercSI npu Bbl6ope 11po-

rusoHaJieJJ.HbiX }leponpliSITHH H ycrpoitCTB OT.l3B8Tb npe..'l11011TeHHe 

Te
'l u

3 
HHX KOTOpble HCK.1104810T aKTHBlf33UHIO npHpOJlHhiX B 803· 

·' ' • poAKe ,llOpOlKHhiX CG-
nliKHOBeHHe HCKYCCTDeHHbiX Ha.'Je.lell OpH OOCT .. 



Op) >1\CJllfif. B CJiyllaHX HeB03MO:>f~HOCTli lfJII~ HCUe.rreC006pa3HOCTH IJC-

n0.1b3osaHIIH T3KIL\ MeponpmlTIII! II ycrpOHCTB He0 6XOJI.T!MO npeJI.y. 

cMaTpi!BaTb npnMeHeHHe cpeJI.CTB, o6ecneliiiB3~lUIIX 3atUriTy JI.Op O>K -

IIbiX coopy>KeHnii OT Henocpe!lCTBeHHOfO B03JI.eliCTBIIH HaJie.zr.e Ji. 
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PHc. 43. MepJJIOTHbre no11ca: 
Q - paCqHCTKa; 6 - paC'IHCTK8 C 88J10M; 8 - K8H8BB C BBJ!OM; 
~ - cxeMa pacno.1olKeHH!I MepSJJOTHOro noHca a nnaHe· 
iJ - cxeya pacnonolKeHHII MepanorHoro no11ca Ha Kocorope: 
t - cxeya pacnonolKeHH!I Mepanoruoro no!lca ua npoMep3a10: 
li4eN 111J ~a BOAOTOKe; 3IC- paapea Mep3JlOTHOfO OOIIC8 OHe 
BOAOTOKa, 3- cxeMa pacnonolKeHHII Mepanoruoro noRca 8 

t<OMnneKce c BOAOOTBOAHbiM eanHJWM' 
I - YAL:eHHblil pacrurenbHO·Moxoahlrt noKpoa; ' 2 _ HaneAb' 
!.;=~· 4 - toJlll>: 5 -san H3 rpyura; 6- KaHaaa c npo: 

yKJIOHOI( He MeHee 0,002; 7- BbiOyCK H3 K8H88bl 
8 OOHIUIIeHHYIO '18CTb NecTHOCTH' 8- · 
KIUIIaa· JO .' OCb r:yrH, 9- HarOpHall 
r.n~Hetl - K8Kaaa WHPHHOH 3-4 M 8 pe'IKOM JlbAY C sa· 

B AltO BOAOTOKa Ha 0,1-0.15 . ~1; 1J-KaHaaa 
8 

rpyure; 12 - san uao nb)la u ct1era 

DpOTHBOHaJJeli.Hble MeponpHSI.THSI. H ycrpoikrsa c rre.zr.ver pa3ne· 
MTb R8 R~HHble • J 
yeTpOiCT H BpeMeHHble. fiOCTOSI.HHble npOTHBOH3Jle;I.Hbie 

au. B8 Heo6X04HMO npHMeHSI.Tb Ha yqaCTKaX .zr.eHCTBHSI. npupoll.· 
~ Manell.eA H B Mecrax 
IIIU IUUieAeA • rll.e sepoS1THO B03HHKHOBeHue liCKyccrseH-.. ' KOTopble MOryT Bbi383Tb HapyWeHHe HOpMaJibHOll pa-

t 

• 

6 oTbL paccM arpHaaeMoro o6oeKra HJIH npe,llcraaHrb onacHo 
) t<elllliO r p a u c n o pra H y crol1 4 wsocr 11 coopy)KeHIHI. CTb .llBH-

Bpe Me uJJbte Me p o npHHTHH H ycrpol1cTBa rpe6 y ercs:~ npHMeHH:Tb 

JI.JIH He n ocp C,llCTBeH HOfO o rpa>K.zr.eHHH: peJJbCOBOii KOJieH OT HaJie.l(eH, 

B03HIII<aJO tUHX B p e3yJibrare H3 MeHe HHSI. ecr ecrseHHhiX y cJJOBHfr 8 ne-

pHOJI. CTpOHTeJibCTBa, OpH BHe3 anHbiX OOHBJJeHHSlX HaJie.l(eH, y rpo-

)K a i? ll.lHX v 6e3o n aCHOCTH JI.BH>KeHHH rpaHcnopra 8 HcnpaaHocnt co-

opy;K eHHH, a T a iOKe B CJiyllaHX, KOr.zr.a JI.JISI. npoeKTHpOBaHHH: H crpOH· 

TeJibCTBa OOCTOHHHbiX OpOTHBOHaJieJI.HbiX MeponpHHTiiH He06XO.l(HMO 
npO,llOJDKHTe.TibHOe apeMSI.. 

00CTOH:HilbiMH MeponpHH:THHMH H ycrpOHCTBaMH, ycrpaHHIOlUH· 

MH HJJ ~ J COKpamaJOtUHMH :npHliHHbi B03HHKHOBeHHH. l!CKYCCTBeHHbi;{ 

HaJJe,lleH H aKTHBH3arUHIO Hane.u.Horo npouecca a Mecrax ,lleCrcrarul 

rrpHpO,li.HblX HaJJeJI.eH, SI.BJIHIOT'CH .zr.peHa>K, Kanta>K, OCyWeHHe MeCTHO· 

CTH fJJyr60KHMH OTKpblTbiMH K3HaB3MH 11 nOJIYOTKpb!TbiMH JlOTKaMH, 

peryJJSI.UHH pyceJI, cocpe,llOTOlleHHe noroKa, HarnpH'Mep nocpe.ncrsoM 

noJiy3anpy.n HJIH npHMeHeHHeM JIOTKOB, Ha no.u.xo.ne H a npe.u.eJiax ao-

.u.ornpon ycKHbiX COOpy)KeHHH, MOCTbi C yseJIHl!eHHbiMH OTBepCTHH:MH, 

B TOM '-IHCJle CBaHH0-3CT3K3Jl.Hbie, 3JieKTporepMHlleCKHe cnOC06bi no-

JlOrpesa BOJI.bi H rpyHros. TaKHe nporHBOHaJieJI.Hbie MeponpHHTHH 

peKOMeH.zr.yeTCH npHMeHHTb BO BCeX CJiyllaSI.X, rr.zr.e 3TO B03MO>KHO no 

HH>KeHepHO-reOJIOfH'-leCKHM y cJIOBHSI.M, Jie.l(OTepMHlleCKOMY pe)I<HMY 

BOJI.OTOKOB H OKa>KeTCH 3KOHOM·Hl!eCKH UeJieco6pa3HblM. 

L!peHa:>f< H Ka[lra>K ueJiecoo6pa3HO npH~teHHTb Ha yqacrKax c 

HaJIH·l!HeM 11 B03~10>KHbiM pa3BJITHeM HaJie.l(eft no.zr.3eMHbiX BOll. 11 qer-

KO BbJpa:>f<eHHbiMH ao.u.oHOCHhiMH CJIOHMH rpyHTOBbJX ao.n. PacnoJio-

>KeHHe .npeHa>KeH H rJiy6HHY HX 3aJIO>KeHHH CJie.zr.yeT Ha3HallaTb B 

33BHCH~IOCTH OT Tpe6yeMOH rJiy6HHbi ocyweHHH, MOlUH~CTH BO,li.OHOC· 

Horo cJioH. 11 noJio>KeHHH so.noynopa. Pacqer .npeHa>Keu 11 Ha3Halle-

HHe HX KOHcrpyKUHH BbinOJIHHIOTCH c HCnOJib30aaHneM o6bll!HbiX ~te­
TO.llOB, Ha OCHOBe JI.3HHbiX cneUHaJlbHb!X HH>KeHepHO·fCOJIOrJilleCKHX 

HCCJie.l(OB3HHH. 
Ka1nra:>f< u enecoo6pa3Ho npHMeHHTb Ha uaJie.llHhiX yqacrKax npu 

HaJIHl!JIH HCT04HHKOB OOJI.3eMHbiX BO.ll, Bb!XO,li.SI.LUHX Ha CKJIOHe Bblllie 

.u.oporu. Ka'nra>K MO>Ker cocroSI.Th H3 O,li.Horo HJIH necKOJibK11X KO.'IOll.· 

UeB a ra K>Ke KOpOTKIHX ranepefl, Ka H3B HJlll .rrOTKOB, C06llpa10LUIIX 

BO.li.Y H OTBOJI.HblX yc'I'pOHCTB· 
Op 11 pa3 pa6orKe KOHcrpyKUHfi .npeua>Kefi 11 Kanra>KHbiX ycr-

poftcra He06XO.llHMO npenycMarpnsarb MeponpHS1TIIH, Hanpaa.'leHHble 

Ha n e,.'I.OTB aw.eHIIe 3a\tepJaHHH BO,llbl B niOTpOBbiX KOJlO;J.UaX, OT· 

BO!J.li~X rpv~aX II Ha Bb!XOJI.e H3 Hl!X. C 3TOii Ut':'lbiO peKO~IfH~~6CTCSI 
• J b He Bbtwe ult>Kllell rperu r.'l) llllbl 

OTBO..lHbiC rpy6bl 33K.'la,llbi83T T •6w JJa BbiXO;J.e pacno.'laraTb BbiWe 

ce3ouHoro npoMep3aHIIH, a HHJ d} ' Ha no.'lornx l'K.10HaX Mt"CTHO· 

noaepXIIOCTII 3eMJill Ha 1,0 At 11 O.'let:O. fOJl<JBKII OTBO,ll.HbiX Tp'lO. 
~teHHTb oren:IeHHhie · J 

CTII C.'IC,!l)'eT np11. • , BbiX BOJJ. c orpaiiHlJeliHbiM nepHO· 

J]..1~ OTBO.l(a II3 'BbleMc:.\f;~~;:o.'IO;Kll JaKpbiTOfO TlfR8, peKOMeH· 

,!l0\1 ;'lCHCTBif51 CJIC.l(yeT np · . \'CTpOitl' TR:t 03aMt"H KJOOt"TOB • 
.li.Yt'.\lule «A.ru,(iOMO~I RO!J.OOTBO!lllbiX • 
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.D.HO ,;'JQTKOB C.'lt'~l.)'t:'T pa3Melli.3Tb HmKe rJiy61111bl Ce30HHOrO npoMep-

3aHJtsl, a B 060CIIOBHIIHblX C.'lytJaHX- Ha rJiy6nHe He MeHee 80% 
MOWHOCTII .lCHTC.'lbHOfO C.1JOH. 

OcyweHne :\tecrHOCTH OTKpbiTbil\lll KaHasaMH ue:recoo6pasHo 

npelvntaTpnsarb Ha y'4acrKax c Her.'ly6oKnl\l saJieraHneM rpyHrosoi'r 

BO.lbl- J1 nOBCpXHOCTII setJHOMCp3JibiX rpyHTOB, B TOM tlliC.TJe B CJiy'-la-

HX KOf ;13 JlCSIT{'.lbHbl ii C.'IOii npe,!I.CT3 B.'leH f,TIHHliCTbl~lll rpy HTa l\1 II C 

BK:liOl.JCHlle::\1 lpeCBbi, a nOTOK rpyHTOBOi'I BO.lbl IL\JCeT :\13Jlblrl .n.e6IIT 

n nepe:'.sepsaer 3IntOi"L 

Pa 3 ~epb l KaHaB II cnoco6 )'KpenJieHIIH OTKOCOB H33H3tJ810TCH 

B 3881fCitMOCTI1 OT npliTOKa II rJiy6IIHbl 3aJieraHIIH rpyHTOBbi X BOil, 

n.1owa.ln ocvwa e\IOt"t reppnropun, ci<opocrn re'-leHHH BO.lbl B I<aHase 

s .1ernee spe::\HI u lP)TIIX IIH)J{eHepHo-reoJioriP~ecrmx ycJJosmi s npe-

.lJ.C.'Iax H3.'1ClHOrO )'tJ3CTK3. Tipn H3.'III'JJIII rpyHTOBbiX BO.l, He nepe-

Mep3810llliiX 311::\toli, ue.rrecoo6pa3HO npHMeHHTh I<a HaBbl s coqera J-IIIJI 

C Her.W60Kll\l .'IOTKOM, Hanpinlep, ll3 OOJIOBJ!Hbl ac6oUeMCHTHOH rpy-

6bl, BTOn.'IeHHOii HJI)J{e ,lHa K3H3Bbl. 

,!l.'IH OCVW eHilH :\leCTHOCTII, nepexsaTa II OTBO.l3 rpyHTOBbiX H 

H8..'J.\1ep3.10THbiX SOl Ha 3H3llHTeJibHOe paCC1'05IHIIe pei<OMeH.n.yeTCH 

npnMeHHTb n o~yoTKpwrwe so.:toorso.n.Hwe ~OTKH. KoHcrpyKUHH JJOT-

xos l8HHoro nma o6ecnetJusaeT ::\lliHHMa.'lbHYJ-0 norep10 renJia so.n.o -

TOKOM H ·pyqwaeT BO.lHO-Ten.10BOH pe>Kll::\i I'pyHTOB. BeCHOH JIOTKII 

Tpe6yeTCH oqHlll8Tb OT CHera U OTKpb188Tb. OceHbl-0 .'lOTKH He06XO-

JlHYO 33Kpb188Tb Ha BCIO WllpHHY .1l0CK3MH . .llJIH npe.n.oxpaHeHHH OT 

38)1ep3aHHSI rpyHTOBOH BOlbl, nOCTy;II810IUeli B KaHaBy B 3HMHee 

Bpel&st, 1\IOiKHO HCllOJlb3088Tb CHe>KHble OT.'IOiKeHHSl. ,UJISI 33.llep)I{8HI1H 

CHe::lKHYX OT.TJO>KeHHH Ha;t KaHa BOH H npHJieraJ-O meH K HeH OOJIOCe 

ue.1ecoo6pa3HO ucno.1b3osarb noca.:tKY HBHHKl!l liJIH c Heroaa]lep:>KH-

BaiOWHe lllHTbl. 

Ha nepexo.laX nocroHHHbiX BO.li.OTOKOB peKoMeH.llyeTCH paccMar-

pnsaTb c.1elyiOWHe sapHaHTbl npHMeHeHHSI: 6eaHaJ1e1lHbiH nponycK 

BO..lOTOKa, CB060.JHbiH nponycK HaJie,!J.H 11JII1 y.n.ep)I{3HHe HaJie.llH B Me-

CT8X, r.n.e OHa He npe.llCTaB~SleT OnaCHOCTH .ZI.JIH 3eMJIHHOrO flOJlOTHa H 

BO.llOOponyCKHOfO COOpy)J{eHHH. 

fie3HaJle.lHbiH nponycK BO.li.OTOKa MO)I{HO npe.n.yC:\13TpHB3Tb np11 

npoeKTHpOB8HHH MOCTOB H Tpy6 nocpe,!J.CTBOM COCpe.llOTOtJeHHH BOJI.O-

TOK3 H C03.ll8HHSI eMy OOTHM3.1bHOrO Ten.'IOBOrO pe}J(Hl\13 B 3HMHee 

Bpellst H3 DO.!lXO.li.8X H 8 npe.lleJiaX BOlOnponyCKHbiX COOp yn<eHHH. 

.nnst 91'0ro Tpe6yeTCH pac11HCTKa, cnpH::\I.'leHHe 11.'111 yr.ay6JieHI1e pyc-

.'la, ycrpofrcrso nony3anpy1l, npHMeHeHHe cneuHaJibHbiX .'IOTKOB-

OTKpYTYX, 3aKpb1TbiX, yren.'!eHHbiX. 

CB06o..tHYA nponycK Ha.'le.IeH ue.'lecoo6pa3HO npe;~.ycMarpHB<Hh 
a MecTaX p83BHTHSI 60.'IbUJHX npHpO.lHbiX Ha.1e.:teii nosepXHOCTHbiX 

• DO,UeJIHYX BO.!l, K0f.!l8 YHHtJTO:iKeHIIe npH'41fH B03HitKHOBeHlfH Ha-

MJUI HJIH 33.llep:lK3HHe HaJie.llH 8 y.n.a.1eHHH OT JlOpOnt npaKTJtlfeCKI1 

- JIPe.ACT8BJUleTCR B03MO>KHblM HJIH OK83bl83eTCH HeUe.TJecoo6pa3-

..... Ceo6o.llHYA nponycK HaJJe.llH MO)KeT 6b1Tb o6ecnelfeH nocpeA-

• 

CTBOM yseJJIItl e JIUSl OTBepC'f·IHI MOCTa HJIH nyTeM npHMeHeHHH "CTa-
J(3Jlbl. ~ 

K McponrpitH THSIM 11 yCTpo~ I · crsaM, orpaii<.n.a 1om1n 1 3eM.nSIHoe no-

JIOTJIO, BO.ll~ np ony C KHb l e H JI.pyrHe JI.OpOiKHble COOpyiKeH HSI OT B e 

JIOfO B03JlC IICTBHSl H3Jie.ll.eH, OTHOCSlTCSl npOTHBOHaJie.JHbie saJibl pH;: 

Jie.lJ.Hbie n oSica, MepanorHbi e rpyHrosbte n osrca, np on tB OHaJie!J. Hbi~ 
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60pbl, BOll.OIIenpOIIHUaeMbl e 3Kp3Hbl, cflHJibTpylOWHe HaCbtnH y um e-

Hile BbieMOt<. 11x rpe6yercsr npoexrHpos arb 8 KOMnJieKce ~ JeMJ~SI­
JJbl:ll noJJ OTH0;-..1, npe.n.ycMarpH·saSI He TOJibKO orpam.lleHHe 3eM.IISI Horo 

noJJOTHa OT Hen ocp e.llcrseHHoro soa,ll.ei1crsm1 HaJie,ll.eH, Ho H Mepbi no 

npe.ZI.OTBpa w eiHIJO H36biTOllHOfO ysJia:>KHeH HSl npyHTOB OCHOBHOH TIJIO-

lli.3,1J.KII B Bbiel\I.~aX H Ha HyJleBbi X Me'CTaX, a TaK>Ke _ OCHOBaHHSl 

HI131<HX llaCbineH 11 OTKOCOB H3CbineH, npoeKTHpyeMblX 113 fJIHHHCTbiX 
rpyHTOB. 

n o3TOMy Orpa:>K,ll.3!-0IUHe npOTI1BOHaJie.ZI.J-Jble ycrp OHCTBa Heo6xo-

.li.HMO pa3Me1UaTb B YJI.3JleHH.H OT 3eMJ1SlHOfO flOJIOTHa C y1leTOM peJib-

ecpa MeCTHOCTH H BO.ZI.HO-TenJIOBOfO pe>KHMa BO,ll.OTOKOB H rpyHTOB, 

BMe lll. aiOll.(~X BO.li.OHOCHbie CJlOH, 11 npoei<THpOB3Tb C .p ac1leTOM, llT06bl 

3TH ycTp OHcrsa o6ecnetii1BaJII1 3a.llep:>KaHHe Jib.lla 11 Ha,npaB.'IHJIH no-

ror< HaJie.1lHbi X so.n. I< so.n.onponycKHOMY coopymeHI110. 

M ep3JIOTHbie nosr•ca ueJiecoo6pasHo npHMeHHTb .li.JISI 3a,J,ep~KaHHH 

B y.llaJieHHH OT 3eMJISlHOfO OOJIOTHa Ha Jie,ll.e~I, B03HHK310WHX B onpe-

JI.eJie J-I J-Ibl X MeCT3X 38 C'4eT BbiXO,ll.a rpyHTOBblX BOA C He60JibWH~ ,1J.e-

6HTOM. Mep3JIOTHbie noHca npe.llCTaBJIHIOT co6oi'l noJiocw pac4HCTKH 

C Ba Jia•:IJH H3 CHera HJIH rpyHTa H BO.llOOTBOJlHblMH K3H3B3MH. yf3 
npe.lleJIOB n oJioc paolii1CTKH Heo6xo.n.H;-..to y.J.aJIHTb pacrHTeJlbHO-)tOXO-

BOH nOKpOB H CHer. 

K speMeHHblM MepOiiipHHTHSlM H ycrpOJ1cTBa:\I OTIIOCHTCH BblKO.l-

Ka, B3pbiB3HHe HJIH OTT8•HBaHI1e Jlb,1].3 JI.JHl npony·cKa H OTBO,ll.a Ha.lle,l,-

HOH sOJI.bi, saJibi 113 cHera 11 Jib,ll.a, ceaoHHbi e MepanorHhie nosrca. 

yren JieHHe r<aHaB, I<IOBeTOB, JIOTKOB H pyceJI BOAOTOKOB, 3360pbl H3 

.n.ocoK 11JIH 6pese1-1. KoJI111.1ecr·so noSicos onpe.lleJIHIOT no paaMepaM 

HaJie.ll11 H MeCTHbiM )'ICJIOBHSIM. CeaoHHbie MepsJIOTIIbie noSica MO}I{HO 

ycTpaiisarb raK:>~<e noc pe.llJCTBOM ynJIOTHeHHH c ue)J{HOro noKposa Me-

xaHHtJeCKH'Mil Kari<aMH HJII1 rpaxropaMH. C6opHo-pa36opHbJe sa6opb1 

U3 JI.OCOK HJIII 6peseJ-I HJIH nepeHOCHbte .. lUIITbl 113 AOCOK ue.1eco6pa3-

HO IllpHMeHSITb JI.JISl sa lUHTbl OT H3Jie.llell rpyHTOBbiX 11.111 nosepXHOCT-

Hbi X BO.ll, HMeJ-Olli.HX HenOCTOHHHbl~l xapaKTep H.111 MeHHI-OlUliX no.10-

II<eHIIe B pa3Hble fO.llbl. 
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3AKJI104EHHE 

v XoaS1i1craei-moe HCtnOJib30BaHHe repp11roprm CCCP rpe6yer cKo-

peww-ero perneHHH MHOrHX npo6JJeM IHGKeuepHOH fJJHUHOJTOfHH-

Y"BeJUflleriHe aKryaJibHOCTH H3ytieHmi He6JiaronpHHTHbJX cropoH 

D03.ll,eHCTBH51 CHera H Jlb.ll,a CBH3aHO C JJ.BYMH npH4HHaMH: a) npOIIHK· 

HOBeHHeM JIIO.ll,eH H 3aCTpOHKOH paHee He lla'CeJICIIHbi X paf!OHOB' 

6) HenpaBHJlbHhTM HCDOJib30BaHHeM npHpOJlHbTX pecypCOB H, B qacT~ 
HOCTH, YHHtiTO)KeHtHeM .ll,peaeCHOH paCTHTeJTbHOCTH Ha CKJIOHaX rop. 

Pa,3aHaaH HH)KeHepHyJO rJJHUMoJiorHIO, ueo6xo.zutMO npem.11e 

BCero 06eone'l!HTb TIOJiytieHHe ,J;aHHbTX jl_JIH Hay4HO 060CHOBaHHOrO 

npoeKTHpoaaHHH aamHTHbiX coopy)KeHHH. B HaCTOHLUee ape,tH ypo-

aeHb HCCJiejl_OB3HHH TIO OCHOBHbl~l npo6JJeMa.M IHliKellepHofl r.lHU.IIO· 

JIOfHlH, a TaK>Ke MaClliT36bi pa3pa60TKH H BIICD.peHHH ::\fep 60pb6bl 

C He6JiaronpHHTHblMH B03)1.ei1cTBHHMH CHera H .'lb.lla Ha COOpy:.t<eHIHI 

He scer.n.a oraellaJOT rpe6oaaHHHM Hapo.n.Horo xoaHiicraa. Ma.no HC· 

TIOJib'3YIOTCS1 HOBble THTibT 3aLUHTHbiX COOpy;.KeHHi'f, H OTCYTCTB)'eT 

OUe!-TKa 3cpcpeKT'HBHOCTH pa60Thl cyLUeCTBYIOLUIIX COOpy:.t<eHHiL flo:no-

My )I,JIH pa3BH11HH HayT.J:HO·HCCJJe,llOBaTeJII:iCKHX H npOCKTHbiX pa6oT 

He06XO.ll,HMO oprai-TH30BaTb TIO)I,fOTOBKY o neuHaJIHCTOB no HlliKel!ep-

HOH rJIHUHOJTOrHH a yHHaepcHrerax, rH.n.poMereoponorH4CCKHX, crpou-

TeJibHbiX, Tpa'HrOTIOpTHbiX H rH.ll,pOMeJTHOpa11HBHhJX By3aX. 

0AIIOBpeMeHHO CJie)l.yer ocyLUeCTBHTb opraiiH3aUHOHIIble Mephl, 

npe.n.orapamaiomne Karacrpocpbi. B qa cruocTH, Ha3pe.rra oCTpaH He-

o6xo.n.uMOCTb C03)1,aJHIH CJIY}K6bJ Ha6.110.'l.CHHH H npe.1ynpe:iK,Zl,CHHSI 0 

CHerOJia<BHHHOH H ce.'leBOfl onaCHOCTII II opraua, KOTOpblll KOHTpO.liH-

pooaJI 6bT )l.eH TeJTbllOCTb 3TOfl C.'Ty>K 6bl. 

MHorne aa.u.a T.J:JJ pa3BHTHH nHmeue-puoit r.'H1UH0.10rHH 6bi.1H 

ccpopMyJIHpOBallbl B pe30.'110UHH TiepBOfO 06LUCCOI03110f0 KOOp;lHHa-

U.HOIHIOfO coaemamiH no uH)I{eHepuoit r.1HU.II0.1ornH. ob1.10 yKaJaHo 

Ha lle06XO,li1::\10CTh HCnO.nbaOBaii11H B UlliKC11Cp110H r.1HUII0~10fHH OC· 

HOB cjHIJ.Ili<H CD.'!Oill HbiX !\f HOfOKOM noueHTHbiX cpe;t, KH6epHeTH'IeCKHX 

Me TO lOB HCCJTC noaa HUff coua HIIH Ka prbl JUUKeHepoo-rJUIUHOJIOrH'Ie-
, '' ' T 6 .llBHHyra aa;ta'la pa3-

CKoro paltOJJHpooaHIIfl CCCP. aK)I{e bi.'Ta Bbl 

pa60TKJI \leTOJI.OB JTaJHatieHHH pac'leTHbiX napaMeTpOB ci>HJHKO·Me--



X8HUliCCKHX CBOHCTB CHCra 11 COBepweHCTBOBa!ll151 CnOCOOOB HCnOJih-

30B8HHH Jlblla u cHera s KattecTse CTponreJibHblX MarepnaJios, a 

TBK>Ke COOC060B aKTHBHOrO B03JJ.eHCTBUH Ha Jie)].. 

CosccM HOBblH sonpoc B03HHK s c ssts n c Heo6xonnMOCTblO 6opb-

6bl C Bpe!lHblMU nOC.'lCllCTBUHMH npO!lBH>KeliHH n yJib CHpytO UJ.HX Jie)].-

HHKOB. 

B o6Jiacrn 6opb6bl co CHe>KHblMH 3aHocaMn 6bJJIO o6p a m eHo 

BHHMaHHe Ha Heo6xoD.HMOCTb onpeD.eJiemtH cuerosaD.ep >I{HBa tomei'r 

cnoco6Hocru npocrp aHcrseHHbiX nperpaD. H cosepweHctsosaHu e 

MeroJ.HK n o onpe.neJietntlO HCXOll.HbiX JJ.aHHbiX np11 npoei<rnposaHnu 

cHero3a mnr. 

BbiJIO yKa3a Ho, "'TO rJiaBHbiM sonpocoM s HH:>I<eHepHOM JiaBHHO-

Be.!leHHH HB.1HeTCH COBepw eHC'nBOBaHl!e TeOpHII JI.Bil:>l<eiiiiH JTaBHH II 

TeOpHH yCTOlilJIIBOCTJI CHera Ha rOpHbiX CI<JTOHaX C ll.OBCll.eHIIeM :n ux 
teOpHH ll,O CT3ll.IIH Hall,e>KHbiX MeTOllHK HH)!\eHepHOrO paClfeTa, a Tai<-

>Ke C03ll.aHHe MeTOll,IIK BbiOOp a BapHaHTOB npOTIIBOJT3BHHHbi X Mep o-

llpHHTIIH B 3aBHCHMOCTll OT MeCTHbTX OC06eHHOCTef[ H xapaKtepa 

orpa.>K,naeMbiX o6beKTOB. Ba){{HeitwaH sauatJ:a- coJLI.aHHe HOpMaTJ1B-

HbiX .lOKyMeHTOB ll,JIH npoeKTHpOBa HiiH 3aiU.HTHbTX COOpy:>~<e HIH I . 

TaK>Ke Heo6XOll.l1MO H3ytJ:eHne oco6eHHOcTeJ1 HMIT)'JibCHoro s os.ner1-

CTBHH H8 CHe>KHbiH noKpOB B U.eJIHX c6poca JiaBHH HJIH 3aKp enJieHHH 

CHera H8 CKJIOH8X. 

B o6nacrn .'le.J.OTeXHHKH TJiaBHble sonpocbi - 'HCCJieJJ.oBaHHH Mep 

6opb61i C Bpe.lHbiM BJIHHHlieM .!Jb,na Ha fHll,pOTeXHH4eCKHe COOpy>Ke-

HHSI B onpeD.e.'leHne HecymeH. cnoco6Hoctn neD.HHoro n oi<posa, HC-

!IOJib30BaHHH npH Bblrpy3Ke Ha npnnaii, CTpOHTeJi bCTBe ll.OpOr, B3.neT · 

HO-TIOC3l.OIIHbiX n.rtOWa,lOK n T. n. 

flo BUDpOC3M 60pb6bl C HaJiellSIMH 04eHb Ba){{HO pa3BHTHe teo-

pHH ct»opMHp083HJIH HaJie,!leH C .l{OBe,neHHeM ee .l{O CTa.l{l1H MeTOllHK 

HH~eHepHOfO pactJ:eTa H pa3pa60TKa TeOpeTH4eCKHX OCHOB npOTHBO-

H8.'le.lHOH 33WHTbl C HC<ITOJib30BaHHelM COBpeMeHHOfO ¢H3HKO-M aTe-

M8TH'IecKoro annapara. Oco6oH. TeMoit SIBJI·HeTCH H3y4eHHe sonpocos 

HCDOJib3088HHSI H8Jiell,eH llJIH MeJIHOpaTHBHblX U.eJie ii H CTpOHTeJib-
CTB8. 

8 ny6.lJHKyeMOH KHHre 3'BTOpbl He npereH.ll.YlOT Ha nOJIHbiH OX-

BaT BCeX BOnpOCOB HH~eHepHOH fJISII.J.liOJIOPHH, HO Ha,neiOTCH, "'TO 

T3Koe nepsoe DOC06He, HeCMOTpH Ha HMeiO IU.HOCH HellOCTaTIKH, n OMO-

)Ket CTy.!leHT8M H npaKTHKaM HaHTH noJie3Hbie CBe,neHHH no OCHOBaM 

noA HayKH. 
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