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B paMKa'( npoeKry crBopeuM flc apxiflerary ApreHrrHcbKi ocrpoBr.r y 2002 polri 3anpoBaaxeHo
roone3,r*ri aocni&KeHHn nboaoBHxoBrx nynoriB Manxx ocrpoBiB pafioHy An*p*rn"ro.; niBocrpoBa. Merapo6o - nporHo3 pe.ioBanbHfix 3Mnr KniMary Ha 6a3i .roqHltx AaH x j axHaMi(r, rBoaoBxxoBux xlnoniB
Marhx ocrpoB;B apxineJra.y, 3a ocreHBiMr{ AaH,{Mu MeTeoponoririH,'x c[ocTepexeHb! perioHaib'c norerrrliHt,
cknanae +soc 3a oc.|aHHe croniTr' Ha craHuii Oapa,.qen/BepHarcLriun. Ocr{otssi 3ana,ri ,4ocnirxeH6 _ crBopeHH,
Benr.{KoMacurra6rrux q.ropoBnx xapr (1:25,000 - t:1,000) apxinenary ApreHrnHcLXi ocrpots!. oaepxaHH,
r{)9H x f€oaBrrrrHtu aaHux,qnr rrrujoreoMopQonorj,rHoro MoHjrupfirry a{HaMikfi nboaoBrKoBxt l{}noriB ra
crBopeHsr MoAerli ii po3Burfty. feoMopoorcri.rHrfi Mofiimpasr rrLo4oRrnoBrjx (ynoriB 6a3y€rbcr na
oororpaMMe,pr{,rHin 3fioMqi i CPS cnocrepexeHrurx. AorrocrpoKoBi cno€repexeHHr 3a reMneparyporo
Mopc!(oi BoA[, MoqiropHHr o3oHoBoro urapy ra noroKy ynbQaOioneronoro BfinpoMiHroBaHHr, I ]rrporro.iqHr
AocniAxeHHr,6o.raHi'{Hi AaHi, orpr.jMaHi Ha c.raHqii OapaAei/BepHarclkqfi , AoAarkoBi lxrepena iHdopMarrii
,!rt nporH$y 3MiH rnjMary Ha AnrapxrrqHoMy niBocrpoBi. 3MiHn MopoonoriqHrx i Mop$oMerprrrrHrx aaHsx
rlloAoat*oBlrx KyfloniB apxine"lary AprcHrr.tHchrd oc,rpoBu cBiAqarh npo Moxa[Bocri BuKopuuraHH, raHrrx
rco,le3 qlrrx cnocrepe)r(eHb ,boaoBr, roBqx r(ynojriB Anr BxBtreHsr perioHanbHrx 3MiH finiMary. B po6oTi
8nr(oprrcraBi AaHi cnocrepex€Hb nboloBnKosoro (ynoJra ocrpoBy fa,lilAe3 .ra iHurx ocrpoBiB dpxrnenary
ApreHruAcbxi ocrpoBu. uo BrrkoHa8i y 50-60 pokax. Ha 6a3i OororpaMMerprqHoi 3iioMKr4 flo6yAoBaHa
BeikRoMacura6Ha l{apm (I:|.000) 3a-.(jaEoi qacTHs jrboAoBxKoBo.o Kynony ocrpoBa fajiHAe3_
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BIEHAqf,HH' XBIIJ'IbOBIIX IIOTEHIIIAJIIB Y OOPMI IHTETPAJIBHIIX

NEPETBOPEHI, AJI{ EOEKTIIBHO-TOqKOBOI AIICIOKAIIII
P. M. na|{,A. B. Manulhrun

K pnamcbtre qidlhe$B l$cnantrn! zeo$ba^.a HAH y,tlrd,il,u, JIbBk, y/{parlt

Bcryr. Ha cboroaHi icHy€ prn ao6pe
po3po6JreHux MeroIiB o6qucjreHHr xBrnr,oBcrro
non, An, ropr3ograrlbHo-uapyBarnx cepeaoBrui,
rK BnKOpllCTOBymTL Toq(OBe axepelo, on[caHe
3alaibHr.{M r€H3opoM MoMeHry: peoner$r8Hr{fi
velo, (\reTo! OlKca). noBHa xBxiLoqa rcopiq.
y3aranbHeHflil npoMeHeBxii MeTo! (M€roI
KaH6rpa-re Xoona) ra iHuii. H$Baxab,rr{ sa
pi3HoMakirHicrb Mero/rur! npo6neMa no6yAoBt
reopeMvHrx ce cMorpaM a:rr 3aaaHHx Moaere,
cepeAoBfiua i Intepera ceficMiqHxx xBftn6
rai -uafrLcr axr)aibHoro. Tovy vrJ B LaHirtcrani
3anponoHyeMo rilxi4 Anr no6yaoBu reope.ruqHrx
oclroB i Hrepnperauii ceiicMi! Hrx AaHnx.

B paMkax 3aranrHoi 0po6neMarrrx! po3rrrHeM
BoIrr14ue 3ev terpyc). tvoleihoBaHe y Bxjnrri
polpxB) i3 ,viueHH{v no BH} rpirxFif noBep\Hi.
po3Miur€rr€ B 6yrb-rkii roqqi HeorHopjrHoro
niBnpocropy. BiroMo, qo .raKe .uxepejo
MareMarrqHo npe4crasrreThcr reBopoM npyroro
paHry - r€I3opoM ceitcMiqHoro yoMeHry.

onflop;AHnx. a6corrorHo npyx{ x. i3orpon,{ux
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uapiB 3 flnocftuMr ryaHrqrM . B po6orax [], 2, 3]
posDrrHyTo raxox Tax 3BaHrli pekypeErHjrii
MeTo& rkdfi tro3Eorr€ 6yryBa.r, xBrn6oBi noJ1,
att ocec{NleTp trHofo nouxpeHHr xBtrxh,

,trana po6ora iroBHicrlo nplcBqceHa no6) roBi
xBrLrroBoro nons ar ro'tko3o+oemuBHoro
IlM€naftaqillfioro Axepera" rxe Aic B olHopi)rHoMy,
llplxHoMy. 11^rporHovy npocroDi. B MoHorpa+ri
r4lpors r,or raKoi laaaei npeacraBjeHrfi ) dopvi
c rohca. r,(a ( ,p) rFojo ,Djr DocniaxeHHq nonr Ha
Benlxdrx BiManrx, olHax, He {o3BoJtr€ po3rJtrnarx
npoq€ct BiA6Hrar i 3ajoMrreHHr Ha rpaHnqrx
uapiB. ToMJ s Haoin crani !r BfinopHcra,v
ninria. sk(,lanerixi J l5l, ne \Bx.rbosi mreHuianH
npeacraBnerd r{ y BMrnrai iHreryanhHnx
nepflBopeHb Orp'.'becceu, r,qdnnaca. rar i)
Bxrrr!i Cro(c". ij ,acroc)B.HHqv 6opv)nx

Orxe, D nircyMr(y MH orepxHMo .rovHi BHpa3n
nnr xlarL P iS y OopMi iHreQanbH"x
nepersopeirb! ruo ro3Bonur6 BDkoprcrarM ix np'
po3B'myBaHHi 3am"rBHoi flpo6neMr
BnKoPucralrHrM MarpLrqsoro Meroay.
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XB nboBi noTeHqian( Anr oAHoHanprMr€HoI
ctlJtu.

,!,q porB rraHHr nocraBneHoi ]araqi
porrn,rHeMo HacrynHHfi Bxnano(. Herai B nerKii
roqili O niBnpocropy 3aoixcosaHa leKaproBa
cHcreMa koof'AfiHar 3 Bicco z nepneHAuKyrrpHoro
0o FinbHol nosepxHi iHanprraeHoo Bi'r,. Ao rni
roqh . polrauoBaHoi tsa HecxiHqeHHi EinAa,ri sin
Bi,rLHoi noBepxlri, np&RnaAeHa cr a, HaflprMjieHa
sraosx ori ;. n"r'r no6)aosH asruboBom nojr Bia
raKoro Axepena poBrnrH€M cnorJafty BnnaAoK
pornoaireHom rxepena r rHM. uo6 nolrM
nepeiT[ !o ro'{xoBol.o.' PmnolineHe Axepejro
npeacraBJrreMo y Bxurai crpu6G aiaroHan6Horo
eieMeHa ,eHropa HanpyxeHb I.-"1 npu : _0:

+(,, a,t, t\ = "i*i1!!@!L 
",'f 

.x 
6,,11"'t, td 6n *

";en, ",",i!!!fl!L 
".f3g,,11",t* 

td 6n*

-"'g",.r*114@)ar ".i i1^.n)"u. t,..
; 21tJ

(4)

F.(r)t (t\
2x

(t)

Bci iHrxi crpr6rri HanpyxeHBr i nepeMiqenHs
BBaxa.M pi8Hxv'r Hy,lro. np'a " > ! ur oyH(uir
flepexoasrB y 3apa3

F.(,\=G:ry, r' =xz +v2 (t')

6trtlt,

B r).oMy 6(r) - QyHxqir ,Aipaxa. i rlefi nepexia

BianoBiaae nepexoly ao 3ocepeaxelroro rxepena.
Harue 3aBAaHHr 3Bafir, noreHqianu P i S xBxJIL r(
OyH(uii BiA npocropoBt{x i,{acoBoi l{ooprfiHar.
Po3s''3yBarrMei,ro 3aAa'ry B ull,rislpriqHitr
cHcreMi roopaaHar. tK i y [J] aNepqro (l) uo;r<na
raflrcarr,r y Burnrli ct.icTeMr.r piBura6

(r')

- F.(t) f,Q \
'-__._
u, = o Q)

Bukopr.rcroByoqr 3B'r3rin repeMiureBHr i
eneMeHra reH3opa HanpyxeHb 3 noreHuia,laMx
n = grrdO + rolV = gradd+rotrot(kv)+ rot(kl)

-l*,.), u,

anr O, Y,Ipo3B'r3ol( xBwrboBux piBHrHb

urym€Mo y Bxrmai:

. *,r'1L!la*'' I i g. 41"',' u 
a 4.

i 2TJ

ae J. (b), J, (}r) - OyHrcrii Beccerr noprrKy 0 i

l, o>0 Aerxa nocrifiHa, *- ropl8oHranLH€

xsumoae vrcno, 7= r/-1 , a

"-,8'=lq

+signz,

(4)

icnr niAcraHoBK[ (4) y (3), a nmiM y cxc,eMy
rl). npeacrdBaBrxv repea uuv /-O y aur,rrai

neperBopexHr,rlaruaca. a t (') y rr',trai
[epErBopeHHr Oyp'€-Eecceff i, 3AiticH ll Brx r.{

nepexia ao ro,r(oBoro ax€pena npt{ ,Joo,

lx -Bv =o
(5)l!(st 2FlF--F (lr),

I 4Jr

'"'iz1*,r1,rt,-"*a,

[l ul=g
lx pr +z -o
lu(s-i:prlo.

]0,,-'u[o-.r*
(6)
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4 +
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l*-P'=o
li p7+z=o b
t/: :\
[!(cx-20YF0.

ae 4 (h) - Oytxqi'-3o6paxernr a:rr /, (r), a

8=l+02.

3 piBHrHr (5) (7) oaepxrvo:

r=-., ,'(o!\. y= L
4np ktt' 4np

x=y=z=0, x-_Y=z=o, (9)

OT)Ke, po3B'rBoK 3arasi B nor€Flianax, nicnt
niacraHorKn (9) y (4) Mae Bxrrra:

d(r,z,r)= - Lr1* 
"7J'(kl!L.4xp - i 2rj

. i r. ({n/ 
er(,r r4"rdh,

"-i- n-

v1,.,.4=- L 14-!L.
+7tp i zlv

".'ir (t!) 
"' 

t''' ' utrn

-i, kF""

y(,,",t) =0.

TakuM gliHoM, Mx otrepxarf xBlrJIEoBe aore, rKe,
tK i cni! 6)no o,rixlBarh ir nocmHoBKr €aaqt, c
clrMerp[qHuM BiAHocHo oci z. BrrMrerLcr, ruo

'roieHuiarq (10) voxHa 3an carx i y OopMi
Cmirca. rl(uro ckopxcraTric6 cniBBiaHoueHHrM:

r /. n) \ k r t(kr)dk
i"\ ui d 2nj

' i'F(*n) ^',, ..,. 
rll)

"i. o

olepxaHoro 3a aonoMororo oopMyns
3oMep0e.r6aa [61. lmerpymqu (]l) B oaHoMy
BrlnaaKy nBiqi no t i AloepeHqiloloqH ue i no z -
y apyllcMy Brnaa(y, MoxeMo 3arx€ar{ Br{pa3x ajrt
floreHuiariD y OopMi CroKca:

o(n.rt=, La '1, r t,--\a,.
4r.,o R' .! "' n/'n

r lr ,-
Y(R,r)=--l ' 6{0-"\d.-

anpLR i "

- t frl,- *lrJv,/ \ v./ l

r"n=lnl=.,ffii7.
KpiM qEoro, 3riallo (3)r

,,t"@,t=+# I"r.Gtd,.

,v"$i=-h#'rf"k-nd,,

y" (r,,. p.r) =lsin e" ('$")!L.
11tp i try

. 
"'f" 4 (r'r)..r,"_t. rir6.

"-'," 0tt'

v "(r.,.a,r) =-l. r" r\44!k .

ltLP 6 2rl

"'i'r.(tn) *r," ,,r .' I ^;e a\
.-'l. ptl

, (t2)

(8)

r,@i
iPr'

( l0)

, (13)

y sfinafty, {Kuo cura rie a nanprui oci ;, a
nepuovy pis rHHi (12) i B n(puovy ra rplrovy
piBHrfiHry rl \ cnin 3po6rr urKni,{Hy
nepecmnoDny. To6m

0(R.d=-. + lt t.i tlat.
+xp n, ri,"

v,.(n.,r= --L -:- 'fr7.1r- r)a,, 1r,r1. qrp R, ui. "

v.(n.,)= - .-4 l. r.a-,\a,.
4np x, ui,

v, (n,4= o.

BrxoprcroBy'o'ru (l I), uoxHa 3Hairrd no.reHuirJrr

B idrerpa"lutit 4)opMi:

't0
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s(".,p...r) - r ..o,* 1'r'(i')ar' f't'(*n) "'*r"' 
' "r^.4np ; rnJ 

"; on

y, (r.--.o.r;= . 
r,re".i5t')dl *tIlr,rl e'" rr)dn.

' 4np ; znt 
":p 

rt-

v {,,,'a,r)- i 'inaijr!')dr 
" i'F 

(I4) 
"'r" 

lpr,h
4np d zni "-'_ 

ptt'

AHanoriquo, txruo c{na Ai€ B HanptMi oci opAtHaT, po3B't3o( 3aAa,ri MarnMe Burtt!:

o(*. 4 - ++ f'. 7 1, -,1a, = - -L.i"'\ r.]lli^ q!' 
[" 

r' (^,n) 
p' r' -'' " dr.

allp R 1,".. 4^p d zv 
"'- clr]|'

v, (R.,)- - ++ f.7, (r -')a r =--!5; s,,"i!!L^ W"' f t'(tr) "'' "'ut-.
AnP R t,'. 4np ; z"J ..: " \'

v rn.,)-fr-', !,1.r,,ta,-L,.',i#"t';1""'""'a'

(15)

(16)

Orxe, 4rr lxepena y Burnr!' roBinbHo
Hrnp,vneHoicxrx (,) ty, 1.1, k/. uo ni.

r ro'rui o(0, o,o)r oaaopiaHoMy, i3o, ponHoMy,

npyxHoM) cepeaosfiqj" nmeHuiafl r no3ao8xH6oi
i nonepeqdoi rBrni B 6)nh-r(ir mqui. rrirro
flpEgullny cynepno3nlrii! MarrNyrb Bl4rnta:

0{.,.,q,r)- r [.u",ir,o ra*''1 i. (4 n)"{r'1'.r,i4, 
"".,pj'.(t]a 

"'iIJltl"'u. .r'r^
oool i ,n' ".',- rt d t19 a:tq a\'

r .l"rjJ'(*'ra* "'1r'tl,nt"'"" r 'ra,tl.
i zlv a-,,4 clrt 

I

, ) . it,,t*tat"-{ F,{rr)€{{,..,.'rnh _ ,in q";L(:]4"'i r,tl,,rt"v'u'-- e'r': *ol''s"'j 2"r .J. n- 6 -nr "'. pr-

u, t',. q,t= l-1.,*-.',' "ti!A* { F r{ rr ?x' r-l'rdn
uno[ 6 Ltu 

"'. \'

_""._Hl.l".il-lln)".,. p)al t.7,
i ,nl 

"',- 
pl' l

v (r,z,,p.r) f 1." 
'ij,1!lf4"'i"F !!!",r"-',p1" -.",ai41*']dr -i r1(in)"," -u,rnl

onol , 2nt 
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(' r,e)dn].
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Xanr6ori noreHiia,u A.rrfl notBiftHoi napH cor.

HacrynHe i ronoBse 3aBAaHHr Harooi po6orr, -
?Hafirr xBsnr,oBe flone B iHrerpanLHiI OopMi Art
cxcrett li cxJI eftBiBaneHTHlx ro{noBo-
eSe(TuBHoMy lxc"roKaqifiHoMy axepeny (p'c. l)
Br,rnopacToByloqx cniBBiAHolreHHr t;t^
norelrqianiB y sunall(y oAuHapHo-r c}infi,
ryyliJraaeHoi B T oqui no.{arxy xoopAr.rqar,

lqo6 oAepxar, cyMapHad eoeKr leB'rrn nap
cqn, floka3aHr,rx Ha pfic, l, Mr MoxeM ouiHsTu

'{ox e r piBHrHb (l?' n r cLr,rr f(r). nprxraaeroi
3 roqqi Al/ (Alr - Maja BiAmnL B BaqprMj rr;
x t = x, x2 = y, x1 = z ) i BilHrrl{ 3sa.reHHr (17)

,unr cunn fO, rprruareHoi B roqqj 0(0,0,0)-

Qx pisxsrrq aae:rxaqexsq nore"uianiB s (', a, ,
anr napr cnr 3 MoMeHroM Atrl.lfl:3roqHicrro
Ao nepuolo noptll{y no  /r 1i MoxHa oAepxa,u,

,]
rrlo'ru onepalopov A1 

- 
3asepuanLHrfl

Kpo( - npupirnrrn ao6yro( A;/ r',(rn) G 
'KojvyA/, -+0, tl -+co) ro OyHtrqii-ro6paxeHHs

xoMnoueutr remopa MoMeHry M,r& , B

pe3yn6ra, i, Bpaxosylo,ru, uro A,l ,t = M |,

(18)

,f, .F)d,l],

o r,....e., ) #f ii4l4 
/t 

"'i# 
^^ 

A') a * 
"iw 

)1!! &4!1 

"- 

f 
"rz ",t. 

+t an.

. !\!Jt!)!L*f -'. 
",r-r,.i*1,t 6 2nJ 6:@011. I

".r,.,.q.,) 
J- li^-l"yll" ( --. "*"-u'0, ,,ir,\tL,u'ta*"1 ,. p,r,n :,''d\.i,4npld 2ry .'..zln' - ,i )ti .i, n -

) i''',,' "'., ! { ;"""'' .]

r I it,L"1*,1a*. ; qt kt,nt,s,.
" t..,*'t-o"oIJ-F "!^;^'" '^'

,,;*-itL,(t,)at*1 ,u 
e.r,, ,t0,ah_ !iri!k,)dk"f ,^. 

"; zftJ 
"-".. 

rt t ; 2ni .:,-p\'

q,,(,,,.,)=;' 
^ f 

jridtl4 "'j #:- ".. 
-,,u^,;*,\t t,\nt at' 

1,,,- c411- 
:p, d''-4npld 2fiJ ."_20", - d )\j ._,,. r.

* ! \r,!t)!!". (, " .a,,,,,1 
^)t i ztj o_rbq\t ]

Ae BenrlrltHu n r BfipaxeHi cniBBiAHoueHHrMr.t:

,nj = cosz q M t+s'n2 p Mrr+sh2q M,,

m, = -2(cosrp M""+sinp M),

., = co"z,p\u, - u,,)- 2sin2e M 
",,

na =-sin2q M - -2!in',p*g'l u,,

m, =sing(M., u,,)-cosq v,",

n6=sin20 M, cosq Mv,

12
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n, = 2Q,osz q+p}\ u - + sinzg M,,

n = cos q(ttt ,, - u -\+ sin 9 u ," ,

n, = -cos2tp M,,-sin2q 1"4r,,

zr,o = sin 29[,v,. M r)-2cos2<t M,r,

h=-sinq Mr+cosq My,

mn = si[2q(M w - M *)+ 2 coszp M,!,

B txtax M,t = M,i(kq).

-v-,
41,

.,-)L,
.{ I"

ltfl-,'t +,

#r,L
ll lt/7I-, 

'ff-"4+" tt I"

k
4t"

Itv-,4+.

Pncyllolt 1, CuroBriii ereiaa,renr a,r' AoBinbHo opi€H-roBaHoro po3prjBy,

3aBeporyo,ru ocHoBHy qacrr.rtry po6oru,
rayBaxnMo, uro BrrxoprrcmByrcqn (l l), Ta

OopMytt, oAepxani Ha ii ocnoei, esxaaaeHi s [5],
HcBar{ho iHan'r Br.rpa3H r,1r noreHuianrB y QopMi
CroKca.,qeflo noKa3arx, uo nicr,r npnBeAeHHt
(18).qo OopMu Crokca, a noriM nepeiooBrnx ao
flepeMiureHb, Mx oaepxr.rMo piBHeHHr, rKi ro,{no
€niB'raAarorb 3 piBHrHHrMu B !, crop. 8ll. IIe aae
riacraBx crBepa,r,rBarr npaBurbHicr6 BlrpariB
(t8).

BncHoBKn.

B aaHill po6ori Mr.i BxBejlr $opMyfiu aJrr xBfir6
P i S Bcepe!).rHi olHopiaHoro, ;3orponHoro,
Heo6MexeHoro npoc'opy. rxi BxxtyKaH i

olHoHanpqMneHoo cH roro. uro ,ir B leqxii ro,{ui
cepeaoBrrrqa i Mae 6yllr-rky 3anexHy BiA qacy

Benu,r{Hy. Ani olepxaHH, ui€i dopMy.ru Mrt

c(opxcranxcb nia;ioaoM, onrcarruM s [5],
y3aranhHnBun ioro Ha Bunaao( loBinbHo

Bul(opEcraBut OopMynx (17), Mr.r o.aepxanr
{Burf,oBe nore trnq roqloBo-eoeliruBHoi p}.yoMoi

ancnoKaqii - Moreni lxepena. rp€acraBre8oro
refl3opoM ceicMiqHoro MoMeHri (l 8).

l.tlo6 3acrocyBar ri roqHi pe3ynbrarn Ha

npaKlnui, Mx B HacryrrHnx po6orax BBereMo
MoAeJl[ cepeAoBurqa y Bnrrrti uapyBaroro
niBnpocrop). i o,Jlq por,,lrnJ npoueciB Bi!6une i

rrpoxoaxeirHr Ha rpaHrrqrx uapB
Bunopucra€M Marpr,rHxi Meroa.
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WAVE POTtrNTIALS CALCULATION WHITH A HELP A FORM OF INTtrGRAL TRANSFORM
FOR A EFFECTIVtrLY POINT DISLOCATION.

P. Pak, D. Malichkt
]t is consider€d a propagat;on of seismic waves in hetercgeneous medja with a source ofone strength

and two. It is obtained the waves potentials in a integral transfolms and a fonn ofsioi.

onPEAEJ'rEHr4E nOTf,HUu,A.lrOB IIOTOKOB B OOPME nHTtrtpAJrrrHblx
nPEOBPA3OBAHnfr An.s SoEKTnBHO-TOTTKOBOff AUC,rOKAUI4r,r.

P, naRr A. Ms,.rnqRxd
PaccMarpeBaercr pacnpocrpaHeHu€ ce cMnqecKfix Donll B oAHopo4ot cpete c xc]o,iHr(oM 3aaaHUM B

Bure oatHapHoli B BrAe a8ofiHot nap6r cj.rJl (pa3p B co cMeqeHreM Do

sHyrpeHHei noBepxHocru). noryqeHu Bon{oBLre noreHqHtu'rbr P fi S BonH B OopMe aHrerpa,lhHbrx
flp€o6pa3oBaHni n B oopMe CroKca.
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