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MEXAHT,TSM OyHKTIITOHTIPOBAHLTfl nOABOIHbTX
TASOBbIX @AKEJIOB TIEPHOTO MOPfl

Paccuomperr lwucavuan Qunumpat4uu no7aennoil ao}ut c ?asoM uepeg
cnoir. eo}onpoHuqaeno{t ruecanenoil nopo}at, no7cmunant4efi. }no, 1na
abl,fl6Jlevu,fr. sarcoHowepnocmeit o6paaoaaruun rcaN crnafunumblx, me.K tt
nAnbcupAnu,ux no}eo}nam easoabnc Qarcenoe 6 cesepo-*octnovHow peeuove
Viipnoeo Mop,n. Ilpoae)enruadt a,ruanus iletcavuailLa Qunumpauluu noalon&enx

AmovHurnb Ho,np0,6JleHua uccne|oeanuit )ounam ucmoqHurcot a&aa 60 npewfl
Mopcvu)c erccne)uquil u npu Jwarcen'tHow no)enupoeaHuu c u,eJrbn paspaflomrcu
nemo) oe onpe) e nerur,fl. neiluvuaat 0 ottruvttc ? asolbLtc nomorco* ;

.(onnoe rasoBrr,qeJrerrre B gtipnorr Mope ?rarecrno AaBHo. O4naxo qeJre-
Ha[paBJreHHoe ,rayqenpre aroro fiBJren]rfi fipfipo.qbr HaqaJrocb B Kouqe XX cro-
Jrerlrfl, 9rolry cnoco6cteoBaJro ficfioJrbaoBaur{e B npaftTfiKe Mopcrr,rx r{ccJleAo-
saul,rfi rr4Apoaxycrr4qecxax cpeAcrB. Han6oaee fioJruo o6cae4onan rro rroBoAy
AoHHoro raaoBblAeJrelrus ceBepo-BanaAubrfi perzon uops e6nrrarr noJryocrpoBa
Kprrrvr. Ocqonnrre )^racrrcrl AoHHoro rasoBbl4eJrer{}ra JroKaJr}rgoBarrbr Ha [Jro-
ulaArr rro AoJrrore L30 xlr, rro utrpore 30 xm. Ha arovr yqacrre rrpoBeAerrbr
[peABapr{TeJrbrrbre reoJloro-reo$r,ranuecrcr{e r{ rror4 crcosrre ceficMopaaBeAotrubre
pa6orrr, noaBoJlr,rBrrrr{e BbrfiBtITb cornr4 o6rertos Aorrnoro raaoBbrAeJrenr{fl.
Peaynrrarbl grrulx pa6ot r,roJro,?Kerrbr B MouorpaSraax [10, L2]. Ocnosnrrt( xoM-
IIoEerIToM BbrAeJlgeMoro co,4rra raSa IIo ripe.qBapr{TeJrbrrbrM,qaHHbrM ffBJraercfi
METAH.

,{;ra perrenrrl Banaqu lto onpe,qeJIeHI,IIo BeJIrIq?rr{bI 4oHHbIx ra3oBbrx tto-
ToKoB neo6xogzllto HapflAy c reoJrorr{qecrofi upupo4ofi o6serros Aorrrroro ra-
soBbr,qeJleuua Bbrffcurrrb Ir MexaHrrBM T4x $ynxqraorurpoBaur4ff. flpn eronn nme-
Iorcff B Br,rfly nororcr{ raaa, nocryrrarcque rro pasroMaM n aelrnoft Kope Ha
rroBepxuocrb AHa, rrprrqeM raaoBbre fiororrr B roJrrqe BoAbr B rr,r,4e @axenon
ffBJrflrorcff cocrasnoft I{x qacrbro. Ocnornas Macca $axenoe cocpeAororrena Ha
rny6nne orcoJro 70 m. lasosbre Sarentr, cocroffrrlae r,ra ragoBbrx nysrrpefi ra
yBJreKaeMoft uNtw B Bocxo,qjrrl{eM troroKe mopcxofi BoAhr, ffBJlflrorc.E BI{errrHI,rM
npoffBJrenlreM ,qounoro rasoBbrAeJrerrrlfl. @axe.n o6paayerca B pesyJrbrare rru-
TercltBuoro rroro$a cno6ognoro laca c rroBepxnocrrr AHa, JroraJrrrcoBauuoro
cnoeo6paanhrM KparepoM - crrror[ [2]. faaoeue @arcelrr uo Qopue Mo]r(Ho
tro/qpa3AeJlrlrb Ha cra6rEnrnrre, rryJrbcl,Ipypu{tre n ra3oBbre rroJrff. ,{r,rannerprr
c?IrIoB B cerepo-BocrorruoM perr{one {tipuoro Mopff cocraBJrrrrcT B cpegrreM or
10 Ro 40 na [12].

flpoarurenre crouqeuTplrpoBaunoro B Brr4e cr{rroB,qorrnoro raooBbr.qeJre -
HtIJr CBffsbrBaercff c soraM![ o6qero cMffTr,rfi v 4po6rerr,rfi fioAcrraJrapulr{x

@B.I.Kpan'reaxo
1OMIOP HHIIM HAH Vxpararu
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IroIloA [L2' 1]. OAnru flB ocHoBHbIx lroJloficenrrfi r]r,qporeoJrorr4r,r ffBJraerc,fi
rrpoBepeHHufi uparcrnrcoft Qaxr, qro roAseMHaff BoAa Bbrcrynaer B poJrllpa6o-
qelo TeIa iIpI{ nepeHoce yrJreBoAopo,qoB [3]. 06 ] racrr4r.r llo,qseMHoft BoAbr B
TpaHcnoprl{poBKe ra3a cBI{AeTeJrbcTByIot xap6onaTllue nocTpofiKrr B MecTax
BbrxoAa rasa, naonroAaeMbre, B ocHoBrroM, na rnyorHax Merre 50 ru [L0]. Vcto-
rnc o6paaoBalrl{fi cy6uapnnnblx r,rcrorruraxos 6nusrcr4 K ycJroBrrsM o6paaona-
IrrrE tasoBrrx $axenoB: HaJlrilqlre Hapyuerrnfi qenocrHoerr.I BaJreraHr,Iff nopo,q
'TBJIfiETCE IIPEAIIOCbIJIXOfi g.NA BbIXOAA IIOA3EMIIbIX BO,4 HA NOBCPXHOCTb AITA

[t.1]. PaccuorpefiI,re no4aeunofi BoAbI r{ax ilepBonputrurbr o6paaonanfia crrnoB
fiosBoJrfier c o4nofi cropoHbl no4oftru r nau6onee rroJrHorvry yqdry fiocryrrJre-
Hr4ff raSa Ha fioBepxuocrb Arra, c Rpyrofi - HaMerr,lTb rryrt{ r,rHcrpyMeHraJrb-
noro o6ecneueuua orrpeAeJlerlraa 4onnofi raooorAaqr,r r,r, B rrepcfie$rrrne, perue-
Hrrfi sa,qarra c6opa ,qouuoro raoa B rrpoMbrlrrJreuubrx vracurta6ax.

A.rrs aHaJIlrBa MexaHrIBMa rrocrynJrerrlr,fi raoa BMecre c rro,4seMuoft eo,qoft
Ha troBepxl{ocrb ,4rra paccMarpfiBaeres cJreAyroqaff cxeMa. flo rcana.ny B pa3-
.rroue nogoynopnoft flopo,qbr roAaeMrrafi no4a * raa (ueran) grr,rmyrcff BBepx K
noBepxuocrl{ AHa. Bcrpetnr Ha BaBeprualouleM ararre [yrr{ rrprd,qonnrrfi cnofi
BoAoflporll{qaelroft necrssEoft rropoAbr, rroABeMHaJ{ BoAa rr cro6o4nrrft raa
Su.nrrpyro"efi rrepeg aror cnoft. flprnn*ran Bo Brrr{Marrrre, qro Ar{aMerp ra3o-
rrrx $arenoB Molr(er cocraBJrsrr 10+40+L00 lr [L2, 2], rrou4nocrb cJroff Bo.qo-
[po"Hr.IqaeMoft necassuoft nopo4rr AoJrrIcHa lrMerb raKoro fice [oprrArca Berr{rrn-
uy. IIpr Su;rrrpaquu s o6rrqnoM peficrlMe He Molrcer uporasofiTr.r Korrqerrrprr-
poBarrnoro BbrrqeJrexltff rasa co AHa B Bril,qe crdtra. Pacnpe4eJrenr,re BbrAeJrerr,rs
raaa rlo rloBepxuocrr.r .qua B TarcoM cJr] rae raMeJro 6rr nnasnrrfi xapaxrep c
MaKcrrMyMoM Ha,q ucrotrrruxoM r,r crpeMJreHraeM K rryJrro na nepz$epnu. [rxa
$opmuporau.ns. Ea lroBepxnocrll ,qna orpaHuqennoft o6;racrr4 rirrrrencrdBrroro
raaoBbr4eJreur,rg B r'trqe ctrrra neo6xo4zrrno, uro6u rpyrrr rroA etrrroM neperud.n r
trceB,4ooficrlllceur{oe cocroJrr{fie, o6fier.raprqee nepeuerqeur,re coo6ognoro raaa
(ameere c lro4aeMr{oft aogofi) B BeprrrraJlbrroM rrarrpaBJrenrrlr. B goue rrceB,qo-
o)nrrrrcenr{ff qacrr.rqbr rpyrrra Haxo.qffTca Bo BgBerrreHEoM cocro,fir{r,r?r [6]. Tep-
MIIlt IICeBAOOECI{)ICeHLIe IlCIIOJIrSyerCfi B XIlMIrqeCrtOfi reXnOJrctrnvt r.r CTpOr{-
reJrberBe. ,{;r.r eonrr ficeBAooffrfirrcerrrlfi.qoJr]fina 6rrrr xaparrepnofi cy$$oeua
* BbrMbrnarrne ilreJrxux qacrr44, cofipoBo]rc,qaroqeeca yBerrqexneu xoaS@ra-
qrer{ra Suarrpaqran. fina BoAonporrl{qaeuofi recs.Eanofi fiopo.qbr, coeraBJrrr-
roqefi uepxnr.rft caoft gonnbrx oca,4xon {6pnoro Mop,fi, rcoe$$aqlrenr Sr.r;rrn-
paqnn r{Meer nop,flAolc 1'I^0-5+1'10'a wr/c [5]. B sorre rceBAoorrcr{rrcenaa cJre,qy-
er oficr4Aarb, qro rcoaS$rquenr $unrrpaqlru Ira nopsAorc Bbrrrre.

,{ra peurerrr{s Ba,4arrra Sn.nrrpaqur{ noAaelruofi BoAbr ra cro6o4noro raaa
trepes cnofi no4onporrr{qaeMoft necssgxofi nopo4rr c rroJrfreureM oqeuoqr{brx
anaJrr4rrirqeer{r{x BaBlacuilrocreft fiprrMe}reua .nanefirras MoAeJrb npoqecca. Ha
r.iry6rane h or gwa Ha troBepxuocrfi Bo,qoy[opa noA MaccuaoM Bo4orrponrrqae-
rvrofi necssanofi uopo,qbr HaxoAl{rcfl rlcroqur,Ix (puc. 1). Crepxy MaccrrB BoAo-
nponr,rqaeMoft necafisuoft nopo4rr orpaHfirlen troBepxHocrbro Arra.

flpr,rnruaa Bo BHuMaHrre, qro AnnaMl{qec$afi Baaxocrb BoAbr na ABa
rropsAxa Bbrrrre, rreM y Merarra (e1'10-a K?/M'c u =1'10-5 xz/wt'c coorBercrBeH-
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uo), o6stiivrurrfi S{nrrpaq[orrHbrft nororc BoAbr ]r cno6o4noro raaa rlepea e,ql4-
HUqy rrJrorrlaArr rroBepxHocrr4 MolKHo npeAcraBl,lTb R Br4Ae

n=f t * ) "1  h*  +=K+,r  \  '  9 ' P *  c l n  d n '

r4e (t+1,)f, lS.p*=K; )"=Q"rlQ* - coorlrorueurae o6riiMubrx pacxoAoB, cBo-

6o4noro raaa lr no,qaemuoft BoAbr, rrpoxoAflIrlr,rx rrepeo noBepxHocrb AHa; K * -

xoeQsuquenr Sranrrpaqr4r4 rro BoAe; g - ycftopeHlre BeMHoro rflroreHvtfli pw-
rrJrorHocrb uo,4aewruofi BoAbJ; rI - HopMaJIb K raeo6apuuecxofi nosepxnocrt4

$zmrpaqnra.
Ars pelueHu: Bag4arru (n .nnueftnofi nocranonxe) npravreniiH MeroA cy-

rreprroarrqr4ra no.nefi (4aurenufi). ?lcrounzn Irpe,qcraBJleH B Br,rAe noJlycSepri
paAlryca Eo. ,[awrenrae Sra.nsrpaq?r?r Ha rroBepxnocr]r nonycSepu cocraBJr,fler
pp HE noBepxHoc\vr A:ua po. Bona ncen,4oolrcfi)fteul{s Ha noBepxnocrtr ,4Ha rrMe-
er paArryc .re.- 

flone aasreHufi Su;rrrpaqv ll B trJlocrco c"rvI Jc - y olpeAeJlffercfl ypaBrre-
HLIeM

r  
r r - 0 ,5  1  t  -  . r t - 0 , 5  1  /  -  . o t - 0 ,5o=-': = n"l(*, * (n- il') 

- -+(* +@ + )2) "- -+(u *1zn- yyz) "'"
Pt- Po "L\

-+r ' ]
flbnoxcenze oceft crrcreMbr rcoopgrlnar rronasano na ptrc. 1.
flpn arowr rpaAr,renT AaBJreur,rff B Bepr?rxaJrbHoM HarrpaBJreHI4I{ cocraBr4T

t h+a - sh-a I#=r",s."1gffi.,p,ft* V;Wt
iasgnnfi ilax.**rf

EoAnnppHlrllfl cr$a* HwFs$Hs{. BspoAg

rpaHHrla 3oHhI nc€8.[o{})f(H]reHrtt

B0Aoy$ept*af $r&p&a

K*fie$ Fs#toMil. $cmw{ut{
Pnc. 1. Cxenra Qu;rrrrpa{ur noAreunoft BoABr rr cro6olnoro ra3a qepe3 orpaul{qexxblfi uaccur noAo-
nponuqaenaofi Hecsqruoft flopoAr,r
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B peaynrrare peilreuvrfi Banaam pacxoA Bo4br rr cBo6oAuoro raoa rrepea

[crotrHprn B pe]rcrrMe Sranrrpaqlrra flpv Roa<h paBeu

Qu=4n K.Ro@r - po).

Onpegenrarb pacxoA rrepeo rrcroqur,Ifi HerrocpeAcrBenHo r.ro aroro ypaBue-
Hfif He rlpeAcTaBJrfleTcfl BoSMolKHbIM TaK KaK, BO fiepBbrx, Her4SBeCTHbI paAr.r-
yc r4croqur.{ra u Su.nrrpallritonnoe AaBJreurre u ntiu, Bo BTopbrx, ypaBHenrre He

YTIUTbIBAET HAJII1IqT4E SOIIbI IICCBAOOfiCITfiCEHI4JI, KOTOPA.fi SAKAHIII,IBACTCff HA TIO-

Bepxuocrl{ AHa cvrloM. Harn.rrae o6nactn nceB,4oollcrrlrcelrpr,fi AeJraer BaAaqy

Snarrpaql{Lr cyqecrBel{Ho nenaneftnofi .
Pacxo4 qepeo cr4n B pe*{rrMe rrceBAoo$cu}Kenr4fl orrpeAeJrffercJr ypaBue-

III{EM

.1 ^
-  . Q P , - ^

Aj= f  K-1!paS, r4e S" -  rrr lorqa,4b ctrra.
" s " a a

Kpn uEuecr uft rpa4nenr,qaBJreHrrrr Qu"nrrpaqura B BeprrdKaJIbHoM Ha[paB -

Jrenurw [9], coornercrByrorrlkrfi perrnrvry rrceB.qoo?nrrxceu]rff, cxa6o BaBucrrr or
pacxo4a [6]

dp."^ v -vL ttP - | s t - rpe e- moa$Qzqrrerrr rropkrcrocrra rpyHTa; ys, y - yAeJrb-
da 

-TL+d'

rrbre Beca qacTrnrl rpyHTa ra cpeAbl (noAseMHofi uogrr co cno6ogurrnr raeolr) r

IrceBAootrdlrlr(eHHoM CJIOe; y= zT!; i y,u- yAe.nrnrrfi Bec rroASeMnofi nogrr.'  I + A

TorAa pacxoA trepes crrrr B pelrtrrMe nceB,4oorrcr{}rceglrs cocraBrzr

QI=n'K'x|tr#
Koue.ruoft qeJr6ro pefire Hrlfl s aAaqld @u;rrrpaqrua,fi BJIff ercfi onpeAeJl eHI,Ie

rrorona r{epe3 r{croqu}rr. ,{na onpe4eJreuras cB,ffar{ MeJrcAy rroroxoM qepea cprrr

rr rdcro.1nrzrr( B pelxrlMe rlceBAootftvrfi<envrfi HcnoJlboyerc,fl cJreAyrorquft rEcnyccr-

seuurrfi npradu. Onpege;raeTca oTIIouIeHIae pacxo.4a r{epeo ycJIoBHyIo noBepx-

HOCTr AHa, KOTOpyrc OXBaTbIBaeT CIan, K paCXOAy rlepe3 ITCTOI1HI4K [prl ".II4C-

rofi" Qnnrrpaqr{Lr (orcyrcrnrar4 yqacrxoB MaccuBa c flceBAoo*Craxenrenr). flo-

ryqeguoe Buaqeur{e cqraTaercrr rrepBbrM npn6auuceur{eM Qarcrwuecroro orHo-

*"""f,u1X"#tli;" 
ycJlo'Hyro rroBepx'ocrb cplna rpr "'rucrofi" Qunrr parrrnvr

COCTABJIflET

Q " =

Tor,qa rrepBoe npn6nvtxteurre oruorrreurlff pacxoAoB rlepea cvfir vI rrcrotl-

HUK B pe)$,IMe rrceBAoorrcl4'fieHr4,fl paBrro

. 

Y (#), =ox 
2n' x . d. x = n. K (( p r - p o) n 

"(+ 
- sn (.2, + nzyt t z - sn (.? + v nz)-%)

*3*onz)-!z)."r=&"r(t-!(*2*nz\-uz
3 h l- 4 \
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B cBaarr c o6paaoBanrreM BoHbI rlceBAoox{rr}rcenrrff r4 [poreKan]reM rrpo-
qecca cy(p$oalru roes(puqnenr $nmtpaqur s arofi BoHe Boapacraer ro cpaB-
Heurrro c ocraJrbuofi o6nacrrro. Boapacranne xoa$(plrqr{enTa Sr.r.nsrpaqru xa-
paKTepr,rSyeTc ff oTHorrreIrI4eM
' 

B=K*lK, r4e K" - nogoe Bllarrenlae EapaMerpa, xapaxTeprrgyronlero

$n.nrrpaqzouHyro gnocobnocrb rpyuTa B BoHe lrceBAooficr{trcenra,fi .
Vnenu.reuue.xoe(p$uqkrerla @unrtpaqrar4r rrepeg BoHy rtceB,qooxcrr]rcerrr4;r

nprrBo.qrlT K rrgMeueuaro coornorrreur{ff pacxoAoB rrepes cvfir vr ocra^nrnyrc o6-
Jracrb $u.nrrpaqrara. Ero lraMeueur4e npn6.nulrduno [peAcraBJrJrercJr B cJre,qy-
rorrleM Br{Ae

a: ct 'F '8,1 0 ' '90z " q; ={1-*ffii = l+c{Ip-t '

Bonee rorruoe Bgarrenue rcoe$$rqnegTa cr, Molrcer 6rrrl ycral{ogJleuo rro
pegyJrbraraM r4ccJre.qoaanwir Ha Marere

Cynnwrapnrrft rroror{ raaa qepeg rrcrorlnlrrK Mo}rtuo [pe,qcraBllTb Karc

Gr=Gf +G"."u+Gr.p=$1t-" )(Y***,.o,)*
-*4ffiO*ffi.nu.nu*
= ffiSo, - oz(pu- o,)] [*. ",1

rge G*- rvraccosrrft pacxoA raaa, Slurrrpyrcqerocff qepea rpyl{T Brre
cfirral G"."" - Nraccosrrft pacxoA cro6ognoro raoa, npoxoAffrqero r{epea floBep-
xuocrb cnrra;4.n - wraccosrrft pacxoA pacrnopdnuoro B Bo4e raoa, [poxoAff-
rqero trepea rroBepxnocrb crdra; ku, ka - roe(p$raq[reuTbr leupn (no rvretany) c
y.rtiroivr covriisocrra uogaeuuofi sogri [7] upu reMtreparypax vcrotr:siux,a u tta
noBepxnocrrr ATTa; pu,pa - a6coarorr{oe AaBJreurle B r{crorlrr4rce rr Ha noBepx-

HOCTr{ AH.A; T 2 - OTrrOUreHrre yAeJrbHoro BeCa raSa K AaBJrerr4ro rrpn TeMIIepa-

rype ,qHa.
Coourourenae o6rilmor cno6o4noro raaa Ir [o.qaeMrrofi nogrr, yqacrBylo-

ulr,rx B SumrpaquourroM flpoqecce Ha yqacrxe ficrorrnr,rx - AHo, cocraBJr,ffer

. l, ='" =*9'Pa g r rAe ck - }/;aceoBas rcoHqeHrpaqraE raea {ceo6oArioro ?l
T rPa

pacrnopdunoro) B BoAe EcrotIHpIKa , or=94j9.atr
Taxurt o6paaom, rrprr r{BBecrnrrx Swrrpaq}ronubrx csoftcrsax Bo.qorrpo-

ur,rqaeuofi necsgauofi nopo.4rl (rcarc r BoHe clrna, rax r4 ga ero [peAeJraMr4) z ed
Monlnocrr{, cocraBe raaa, co.ntinocrr,r no4aevrnofi BoAbr r{ pagMepax cfifia Morrc-
no upu6rurrr(enuo oqerrrrb Ber[rII,rHy lroroxa uo4selrnoft BoAbr Lt cno6o4noro
ra3a qepeE rlrcrorrHrrr{, o6paayroulptfi, cr adllaJf.rnrrfi raaosrrft $arce;r.
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.{aunsre no o6biiMgoMy pacxoAy raaa c eAr,rglrrlhr rroBepxnocrvr cufia qo
(upra rewrneparype H AaB.Jre]f.fiir y 4na), Koropbre Molyr 6rrrr nonytreHbr HHcr-
pyMeHraJrbHbrM?r MeroAaMra r4Jrrr orpeAeJreHhr no sopme sarceaa [4], noanona-
ror orKoppeKTnpoBarb rrapaMerp K, xaparreprrsypq?rft su.nrrpaquorrHyro cro-
co6noctr rpyuTa B BoHe [ceBAoo]rcr4]rceuvrff

n,="ffi#
B fia.rectse cnoeo6paanofi xaparrepr{erun[ pacnpeAeJrenra$ fiororcoB ra3a

Ha BbIXOAe r{CTOIIHVKa MO}rCeT CJryrKr{Tb OTIrouIeHr{e MaccoBoro pacxoAa ra3a,
BbrAeJlffeMoro B B?rAe cno6o,4Horo c noBepxaocrlr cufira, K cyMMapnoMy Macco-

n
BOMy pacxoAy ra3a, nocTyrraron{ero IIo KaHaJry pasJroMa e=4.

_ u ,Kpome rroAaeMnbrx ncTorruurcos co cta6l4JrbrrbrMr4 raaoBLrMr,r Saxeaaivrn,
cyqecrBylor l4crotrul4ntr c rlyJrbcl{pyrcqrrMrz Sare;raun, Roropbre cocraBJrffror
oKoJIo 53oh ar o6qero qtrcfia BbIrrBJreHHbrx o6rerctos ,ztorruoro raaoBbr.ileJreur{fl
(pvrc. 2'1.

v 3epKaJro BoAhr
rroBepxHocTb AHa ra3oBbllt oaKeJr

BOAOrrpOHr,rrlaeMuul
HecBt3Ha.ff

BOAOy[OpHa{ flopoAa fiCToqIII4K

KaHaurbr pa3noMa

Pr.rc. 2. ParuonlAnocrrr noA3eMHbrx rrcroqg[KoB! a - co gna6u.nru6rM ra3oBbru Qaxeroru; 6 - c ny;rrcu-
pyrouuM ra3otbrM Qare.nou; n - crcprrrufi rlcrorlrrrlK.

Taxoe Bnerrruee npoflBJlerrr4e SynrcqraoHr{poBaurr,ff lto,qgeMlroro plcrorrHrr-

Ka MoJrcHo o6rncnnm ero HeAocrato.rnofi Molr{Hocrbro ril BarJry6;reuuenn. B
TaKoM cryqae Borra nceB,4oolrcrrr{ceu}Is He Bblxo4nr Ha troBepxnocrr 4na. flo-
Bbrrrreuuaff $u.rrrpaquonnas cnocobnocrb Brryrplr Borrbr ficeB,4oofirrrrfieurrff He
Molrcer g nonuofi Mepe peaJrrraoBarbcJr lrg-Ba roro, qro cBepxy ara BoHa BaKy-
fiopeua AoHHbrMn oca,qnaMr{. Haran.nrararoqraftca n repxreft '*aervr cno6og-
rlrrfi ras c soAofi rreppro,4r.rrrec*r4 npopblBaercs Ha rloBepxnocrb ,qna.

.{na peruenn,s aroft Bagatrll, B rtreJIoM nenr,rnefinott la.s-aa waJruqvrfl gorlbr

rrceBAooEclllrcerrr4lfl, c floryqellrreM op]IeHTI'IpoBotIHbIx SHarleHr,rfi norora no,4-
seMuofi BoAbr rz cno6o4uoro raaa rrcrroJrbsyercff;rraneftnrrfi [oAxoA. flpranuua-
ercff, rrro y rryJrbcrrpyroqero Qarcena sorra [ceB.qoo]rcr4Jrcerrr{,fl AocrT4raer rorrrn
0 c xoopgnuaraMra x : O, A : 0. lpagraeut .qaBJIeIrI{ff n aroft Torrne 6y4er

4 =zAb,-p,)+
d A l ,  1 8  \ - '  -  u l  h z
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IlI OH AOJIJTCeE 6brTb paBerr ftpr4Tl[qecKoMy SEarleHrrro. B raKoM cJlyqae

/  \ , t

(P' - P-)'R - Lf_'\Y r'-Y) 'n'\ I " I  roJ  - 'o  
26  ( f+e)

.
flo4crae.nafi aro Bbrpilfienl4e B ypaBlreHr4e AJrff pacxoAa Qr, noryuaewr

olrcr,rAaeMbrfi pacxo4 no4aevruofi BoAbr rr cnobogroro raaa rrepea llcrorrlrl{K AJrs
cryrrafi rlyJrbcl{pyrculero fasonoro Sare.na

eun = ftn x Wf :'ea',,'r'$S
Eo,nee roqnbre BaxonoMepnocrrr. AJI.fi rloroxa rryJrbclrpypqero raaoBoro

Sare"ra Moryr 6rrrr no,rrlnrenbr no peayJlbraraM MarcerHoro MoAeJII4poBaH?Iff
MexaHr,rBMa ero {tynxquoH}rpoBaHI,Ifi .

flpuuenlrre Jrbno K flyJrbc]rpyprqeMy laooBoMy Sarery ilraccosuft fiorolt
raaa (une BaBrrcrdMocrrr or **"":"0_.:t;,:""", paBen

G r n = c *  G i '

Sna.regrrs Nraccosofi Korrqeurpaqfirl raga B noABeMHofi ro4e ch w fiapa-
Merpa tr, 6epyrca rro peayJrbraraM l.rccJreAoBaur{Jr rrcrotlullxos co cta6uJrbubr-
Mrr raaoBbrvrr,r Saxetamn. IIocnoJIbKy arrr napaMerpbr orrpe,qeJrslorclr reoJro-
r?rtlecxrrMr4 ycJroBll.fiMrr B Korrftperrlonn pafione, To MoJrcHo rrpeAtroJlofic]rrb, qro

oHrr He SaBrrcfiT or BHeruHefo npofiBJleHu,fi ,4olrHoro raSoBbIAeJIeHH.fl.
Benr,rna BepoffTHocrb cyrqecrBoBanplff paBHoBI,r,4HocrI{ rroAseMublx ?Icrorl-

Hr,rKoB - cltpblTbrx ,IcTorrHlrlcoB, BHerrIHlIe llpoaBJrerrfifl KoTopbrx HaA noBep-
xnocrbro.4Ha c floMorrlblo cyqecrByroqrlx rexH]Iqecrplx cpeAcrB o6napyxcurr
ne y4atircs (cm. pnc. 2). TIpuuwnofi cyrqecrBoBaur{ff TaK}Ix r4crotIHr,IKoB ffBJrfi-
ercff rrx HeAocrarorrua,fi Morquocrb AJrff cyrqeerByloqero BarJry6newua.

Ha pr,rc. 3 noxaaana cxeMa rasoBoro floJrff. O6paeonanue raooBoro [oJrE
ffBJIfiercff peayJrbrarotr BrrxoAa no,4aeilmofi Fo,4br co cno6o4nbrM rasoM rra MHo-
rotrrcreggbrx paBJroMoB B BoAoynopnofi flopoAe. Bnuarcoe pacfloJloi*ceurre Ka-
HaJroB Bbrxo,qa cosga6r B Bo,qoflpouraqaemofi necsfignofi rlopoAe cnJlorlruyrc sony
nceBAoollturrceuflff. B peay;rrrare EToro Ha noBepxuocrr{ AHa Booullrcaet o6-
firr,rpuaff o6.tacrr rIHTeHcr.rBHoro raooBbr,4eJleurrff, fipocrrrparculaficfl Ha corurr
MerpoB. BcnnrrBaroqfie nyobrplr I'asa yBJrexalor B Bocxo,qflrrlufi noror Mopc-
rcyrc Bo,qy. flpu.ana'rnte.rrrnofi BeJrlrqr{He ornoruenr{a urfiprarrbr rroJlff K r.ry6u-
rre Mops BoBHr4Kaer neycrofiuuBocrb, fiopo)KAaroqa.fi KouBercr]iBribre roxra [8].
Cnrournofi fiororc nyaupefi raoa c rloBepxnocr]I ,qua paa6uaaercff Ha or,4eJrb-
nrre $ame.ubr, noropbre $opnnnpirorca HaA ruecrrdrpaHrrblM?I s.{efiKanfia troJrff.
KaxcAuft @axe.rr fiBrrfiercs anewrenTowr re$carorraJrunoft crpyxTyptr'r raaoBoro
nonr c BocxoArrrqrrM B qerlTpe I,I HrrcxoAffIIIpIM no KpaffM rIoToKoM Mopcxofi
BoAbr. faaosoe fioJre [pe,4craBJrfier co6oft,cnnournofi nec $ame.noB, alro na6aro-

Aaercfi Ha ExorpaMuax [12]. Henpeprrnuas qr4pxyJlff4rrfl BoAbr BHyrpI{ rloJr,fi
rrprrBoAr{r K pocry KouqeuTpaqrrr paerBop6uroro raaa B BoAe, qro ffBJrrrercfi
ogrioft uB rrpfirrr,ru .qocrpr]fieufi,fi BeprurdHaMpr raaoBbrx Saxenor noBepxrocrr{
BoAbr. flpunrawrar Bo BHvMaHfie cJrorrcnblft vrqxanraann o6paaoraura $arce.nou
fioJrfi rr ] rrlrTblBaff, qTo raBoBble rroJrff cocTaBJrffK]T oKoJro Io/o or o6qero qucJla
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BbrffBJIeHHbIx ob.beKToB goHHoro ra3oBbl,4eJreul/tg, otrpeAeJrelrfie vx pa3oorAa-
qn qerecoo6paano npouaBoAlrrb rrucrpyMeuraJrbubrMlr MeroAaMr{ c tr3Mepegr.r-
EM NOTOKA TASA C CATTHT4qbI IIJIOIIIAA}I AfiA N OHOHTYPI4BAH}IEM IIOJIff.

rffiosnld {raxen,
ntss$,s;riir*Ts aH*

p$Hfl .EsFBfi O06r!:mer*rx

,spjtof,rs$Hll{laeHsfi Hse*m}ias
lI$,FsJt$,

H9I'S{rHr{K

s$eoyn$psnflH rt0p$A*

xerin.lr pBr.fio}iil

Pr.rc. 3. Cxenra pa3pea ra3oBoro rroJrfl

B xa'Iecrne npr4Mepa [poBeAera oqerrKa BeJrurIr4HbI ra3oorAarrr,r ilo43eM-
Hbrx l{crorlrrr{KoB co cra6?IJIbHbrM rI nyJlbcr4pyrou{I{M raSoBulru $axeJlaMr4r.

Hero-rnurc co cra6unrnbrm raaoBrrm $arcenou.
Irlcxognrre,qagtrbre: rny6una [oJro]rceulr.E r.rcrorrHr{Ka oruocrrreJrbgo AHa

- h * 50 nr; paAr{yc crrrra - xr:'J,5 u; rny6lrua Mopff - 70 n; roae(puqlreur
Surrrpaqupr BoAbr B MaccnBe (g.ra menrcoro uecrca) - h:5.10 5 rr/c; ornoure-
nre rcoa$SrrqrreEToB SnabTpaqrar{ BoAbr B rlceBAoo}Kr{rrcerrHoM cJroe r{ MaccrrBe
- 10; yge.rrnrrfi Bec rracrrrq, nopoAbr ys : 2,6.10n H/*t; rao - MeraH t0O%;
xoe(p(puquerm leupz no Merany l\Jrfl, Auranasona r.ry6ran ,qo I"20 M rpr reMne-
parype +l-0"C rl y,4eJrbuoM Bece nogeemnofi BoAbr y*xL,L3.L04 Hl*13 -
k = L,l'LO'? xr/u8'fla; ornorrregue y,qeJrblroro Beca Meraua rpv reMrreparype
+10'C K ,qaBJIeErrro Tz0=6,7.10-5 - L/rvr; xoe@@ra4reHr roprlcrocrla rpygra B
Bolre rrceBAoor{clrrtcenma e : 0,7.

Peoyarrat: ornorrreure pacxoAa (no4aemnofi nogrr z cao6ognoro raaa)
qepes nJlorllarqb AHa, orpaHvqeHHyro paAtTycoM rc, K pacxo,4y rrepe3 ffcroql{I4rc
fipl,t "wtcroft" $raartpaqr4z crr - 6,57'10-2; ornoruerrrrre pacxo,{& H€peB rrJro-
II{aAb cI4IIa K pacxo,qy qepes rrcTotrHIlIK azvO,ALI pacxo,q no4eeunOft BoAbr rrr
cro6oguoro rasa qepeo evtn Q"r:0,42I m8/c; pacxo,q rro.qseMuofi eogrr rr cBo-
6oguoro rasa qepea r.rcrosrrrr Q,*- oL,02 tw3/e; rroron Maccbr cno6ognoro raaa
crana G"."" : 0r53.t+z/c; pacxog Maccbr raaa (cno6oAuoro u pacreopilnnoro) rns
r,rcrotrur,rxa G": t,89 xef c; maccoBafi KonrlenTpaqrrfl pacrnopilnnoro rasa B
BoAe rrepBr4qxoro ucrorrnr,rra paBHa c*: 2r4 xe/w3; odrtiwrnrrfi pacxo4 raaa c
eAr,rHlIqBr IIoBepxHocTpI cfiIJa [pr4 TeMlrepaType ?r ,4aBJreHvrr4 y x}Ja
qo:4r6'LA-n *3fv.2'e; AoJrs Maccbr raoa, BhrAeJrffeMoro B Brr.qe cro6ognoro c
noBepxHocrvr evfia oT cylvrMapHofo ero KorprqecTBa, rrocTyfiarofi{ero rro KaHa-
Jry paaJroMa, paBua e : 0,29; coorrrorrreuze o6rtlnnon cro6ognoro raaa v r'oq-
aelinofi Bo4br, yqacrByroqzx a $mrpartrrronuoM fipoqecce l, :0,3; roAosafi
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raooorgaqa rrcrorrrruna rro raay 8,9'1"0i HM3/ro,4 (nlr3 cooraercrByer oAHoMy
wr3 raoa, npl{BerqeuuoMy, K HopMaJrbrrbrrrr yc;roruawr).

Ilcro.rxur c rryJrbcrrpyrouluM ragoBbrM Sarcenou.
?Icxo4nrre AaHHbre: r.ny6rana noJrolrceHrrs ?rcrorrnrrxa oruocr{TeJrbuo AHa

- h :50 nn; rny6lrira Mopff - 70 nn; rcoa$Sniluenr Sunrrpaqrur BoAbr B Mac-
craee (4;ra MeJrxoro uecrca) -h:5'10-5 rtfc; ras - Meran 100%; yAenrnrrft
nec $r;rrrpyroqeftcr no4seunofi BoAbr yD= 1,13'104 H/w3; xoe(p(pnqr,regr rro-
pr.rcrocrr{ rpynra e : 0,6; MaccoBaff Kouqerrrpaqr4ff raoa B BoAe r4crorrn}rxa
paBua c*: 2,4 xe/uB (npnrara ro pegyJrbraram pacutlra.AJrff cvtra c trocroffH-
nori rasoor.qaqefi).

Peeynrrar: ot*crr.qaeMblft pacxo4 uoAaeivrnofi BoAbr r{ cro6o4uoro raaa qepea
flcrorrrrr{K @u: 0,69 u3/c; nocrynJlenrle raaa c nogaemnoft ro4ofi uB ucrorrgu-
xa Gr: L,65 naf e; ronoBafi raaoorAarla rcrorrurrxa rro raay 7,7:107 nw9ftog.

flo peaynrraraM rrpoBeAeunoro auaJrrraa Motrcrro BbIffBr{Tb ocHoBHbIe rra-
paMeTpbl, KoTopble o[peAeJrffIoT Bervrr}IHy raSooTAarrr,r AoEHhIx ttcrorrH}trcoB
rasa, o6paoyrorrlux cra6ra.nrnrre:fi fiyJrbcr{pyrouiue raaoBbre $arce.rru. K nr,ru
oTHOCffTCff:

- MOIIIHOCTb IIOICpbTBaIOq[X ?ICTOTIHI4I{ BOAOnpOHrAqaeMbrX HeCBffSHbrX

rropoA
- Ar,raMerp cr{na;
- cocTaB ra3a, IrocTyrraroqero I{a rloBepxHocTb ,4Ha;
- continocrb'[o4BeN[Hofi ao4rr;
- xaparcTepvrcrvrnkr rpyura no AlrcrrepcuoMy cocraBy, nop?rcrocrrd, Su.nr-

rpaqfiorrrofi cnoco6nocru vr y4eJrbuoMy Becy qacrrrq, KaK s o6racru orHocff-
rqefi rc enfiy, TaK ?r B MaccrrBe aa rrpe,4eJraMll crrrra.

[.na onpe4eJleHnff raooorAarln Aorrublx rrcrotlnlrxoB c rryJrbc]rpyrcr{r4Mr,I
Sarenaur neo6xo4nnno [poBeAeH]re AeraJrbubrx r,rccJreAoBannft ncro.rrrrlxon
co cra6nnrubrMrr $areramr,r. 9ro B [epryro oqeperqb ornoctlTcfi r{ ofipeAeJre-
Irr{ro KocBeHHbrMr,r MeroAaM?r ilraccosoft Kourlenrpaqrrr{ r'aBa B Bo,qe ficrorrnrrra
c ua6opou crarr{crrlrvr l;rfi Bcero pafiona pactrpocrpanenrrs oqaroB Aorruoro
ra3oBbrAeJlerrfifi ,,{annrre tto raaoorgaqe c[IroB, [o.rrlrqgHnrte Kar{, urlcrpyMeu-
ta"rssrrun Mero.qaMr4 Bo BpeMJr Mopcftlrx aficrreAr,rqafi, rax ra pacudrnrruu
Mero,qaMr4 uo $opue @arce.na, anpo6r,rpoaarrublMr,r Ha MareplraJrax Harypnbrx
raauepenufi, noaaorar ornoppe$rrrpoBatb cBe.qeurrfl no Qra;rrrpaquonnofi cno-
co6nocrn rpyr{ra cr{rroB. Heoqenruyrc troMorrlb B BbrffBJrenrav oco6ennocrefi
MexaurrgMa Synxquox[poBarrrrff Aourroro r4croqHr,rxa Mo]rcer oxaaarb Maner-
Hoe Mo"4eJrr,rpoBarrne. Marcerroe MoAeJrrlpoBar{ue rroBBoJrI4T pelfiurb Bar4arrl,I,
Koropble HeBoaMolr{rro peur,rrb Bo BpeME Mopcxr{x axcrreAr4qr{fi. 9ro B trepByro
oqepeAb ftacaercff ycrauoBJrenua $arrutrecx[x BaxouoMepnocreft Merr(Ay rro-
Torcom qepea ncrorrulai{ n rny6unofi ero rioJrorfierr}in AJr.E try"rrbcrrpyroilIero

$arcera, MelrcAy pacxoAoM qepea cyffr w r,rcroqH[K co cra6u;rurbrM ragoBhrM
Qarce.nou, BbrffBJrerrlrff Mexanr{gMa Sra.rrrpaqur tro4aeMrroft so.qrr u cno6o4no-
ro raga r{epea Bo4orrpourrrlaeMyn rrecBrrarryro rropoAy. Maxernoe Mo,qeJrrrpoBa-
Hr{e rarrrce Mo}rcer oxaaarb noMorrlb a rrr6ope cnoco6a go6rrvra rrpupoAroro
raaa rarr,Ix neo6rr.rHrrx rrcrotlurlrcoB.

fIo cocro;rur{ro Ha 1999 r. B ceBepo-sarr4noM perfioue 96pnoro Mopff
6rr.no BbrfiBJIeHo 6o;ree 300 o6rexroB Aourroro raaoBbrAeJrenrra [12]. B Hacroff-
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rl{ee BpeMff rcoruqecrBo Bbr,fiBJrerrHblx oobeKToB ,4oHHOrO raSOBbIAeJreHt{E Cy-
uIecTBeHHo BoBpocJIo. flonyveuubre oqeHoqHble BeJlrltrrr{Hbr ra3ooT,qarrrr eAr.I-
Hl,rqHbrx .qoHlrbrx ucTorrHlIKoB ,4aIoT ocHoBaHrre,qJrfl AeTaJIbHoro rr3yqeHr,rff aToro
ff BJIeHr,rff nprirporqbl.
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!1. Illttprcoe E.@., Hruosen4ea IO.U., Jlatarco B.H. u dp. Ieo.rorua ruellr@a yCCP.

Tetlpgrre fiorresrrbre rrcxonaeMbre. (Inaaa 4, flydnancrcuil. B.H;, Jlanarco 8.H., Ilo1opeart
B.H. u.qp. flo4eeunsrfi cror B arcBaropltn Y6pnoro rwopa) - ICnes: Hayrora .qyMrca,
1983,  200 c.

t2. Illu.nrcoa E.@., Ilacatnrcoa AA., Ewuleu.rco CA. u 0p. lasoanre Sarcenrr Ha AHe
rltlpnoro Mopa. - Knes: HAH Vrcparanr:, OMIOP HHIIM, 1999, 132 c.

Poarnanyro lrexanism ipiarrpa4ii ni.qaeMuoi BoAH s r.asoM lrepes rrrap Bo,qorrpouprxnoi
neas'.aauoi [opo.qu, rqo nigcrenro€ AHo, AJIfl BrrffBJIeHHfi aaronoMipnocrefi yrBoperru,fi ffK
cra6intnnx, rar i nyarcyrctrnx ni.qro.qnvx ragoBllx (paxeria y uianiuno-cxi4nonry peri-

oni topnoro mopr. Ilpone,qenrafi atairia l'rexanieuy ipi;lrrpaqii Aoaaorrrre yrorllrtrrn Ha-
rrpfiMrgrr goc;rigr*enr goHHrrx ,qr$epeJr raay ni,q uac MopcbKlax ercue4lrqift i npn MaKerHo-
My MoAeJrrosanni a Meroro poapo6xu uero4ia BltauaqeHufi BeJrlrrII{Hrr AoHHIdx raSoBI{x
uoroxis.

The mechanism of a filtration of underground water with gas through a layer of the

water-permeable incogerent rock spreading a bottom, to find out the laws of stable and
pulsing submarine gas seep formation in NE region of the Black sea is examined. The

lead analysis of mechanism of a filtration allows to specify directions of researches of
ground sources of gas during sea expeditions and at model modelling for the purpose of

development of methods of determination of quantity of ground gas streams.
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