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Bcnrn
Tekroni'rHi ro(pnBn rHnoBi crpyk-rlpHi oas-

Inrqi a,!.q 6ararlox pyxoMlfi notciB, IiIo flpoimDnr
e,lan r(oHBeprcHHoro po3BrfrKy Boru HarBHi B

A,'rLnax. (apnarax. Kane,0oHinax CmH,quHaBii.
Cnarnrsrlfx .opax Kanaalr, na vpa,li ra iHurtt(
ajn'In(ax 3eMrioi ropr. MexaHbM )"rBop€HHt ra
,ufiaMisHi )'MoBli ikH6oro cTaHolneHHt e Baxnt-
ErrMr{ &ru [orcHeHHrr Tar(rx reororiqHn crpyrcr]?
i 3a:m arorlcr cepea auckycifiHl{x nlrrals lll.
,4rr po3),rdnHr po3B'rrKy crilaal'oaeoopMoBalrnx
aj,rrHon l(op,t nor-pi6Ho B'Bqart nepeayMoBn, u]o
icrytsa"rr Ha qa€ 3apoax€HHq ra craHoBteH
crpyKrlpHrr{ atrcaM6njB, 3otpeMa, 3 Bllkoprcralr-
F v KirlKicHrrx xapahreprcr{k y ve},a,( \rexaHiKx

c'lirbHrrx ceperoBEq [2, 3].

CnaH npodne u
T€operu'nte norcHeHHq

6aKropi! BnHnxneHnr HacyBltrx crpyKrtT, tl.
opi€Hrardr roroBHlrx Harp)tcHE, ponB IerD(oro
pyriF,tsalrH, t3nnHo ' 'aKoHoM 

kpyrrqmD{ crdHiB

Kyrona Mopa), a raxox BnttB nopoBoro cfty
piArjHu, 3aneproi } Mexaa xoHrakry, 3anosa-rRoBa-

Ho B KnacxsHrx po6orax AHAepcoBa (Anderson),
I-eOHepa (Hafter), fy6epra i Pa6i (Hubbed,
Rubey) [1-4]. C]oroani 3ara,llHonprturrroro e

MexaHi"Ha Moaer! ''roHKoro u roBxaloqoro xtvHa"
(crirical taper theory) f2, 51.

Arr T exroHiqHoro Hac],tsolrBopenHe BaxntB!-
Mri OaxropaMu €: 1) nepeBaxaHfit rlarepanlBoro
crxcKy Han n irocrarlrclor M ll.rcrov:2rHaBHicrb
repr (arlHoro rpaai€Hry llanpyk€t{!, trIo Aae

3Mory BeflrkuM roBqaM nopin nepeMirrytsarict B

rop!3oHrarllioMy llarptMi 6e3 3Haqnoi Anoep€s-
uiauii no roBurtiHi t{x xopcrKe uiner: Jr rvr,ra
opi€nraqii oc€fi ronoBliEx HaEpyxeE no6rtrI3y

ro3epxni 3 6olty rplrrna4eHorc HaBaInaxeHIIt;
4) vexaHirM Lptrx-loro pyliryBawu nopi-q i

opi€Hraui rpixl{ri cxony nia x}"roM -30" ao Ha-

nprMy MiHiManrHoro ronoBlrorc tranpyxeHE
(crrcKy); 5) 3HaqHe 3MeHrreHHr KoeoiqieEra reprr
! 3oHi KoHraLry (Hanprn'raA, 3a pax]'1rol(

HasBnocri o6BonneErx, uED crtx nponapldB)
Pa3oM 3 rrM. HatBFicr! Tr't qr' isErx oco6tn_
Bocrefi BrHxi$eHH-{ Hact,lHr.i crpy'.ryp, MEo'(l,H-
Hicrb Oal.lopiB. uo xoH rpo,floroft relcloHiqHi

rpoqecn, ra florp€6a iErepnperaqii Horlm aaHrx
nonEosux aocnilxelrB Ire 3MelrE)'ror! al(Iyanb-
Hocri reop.*r r.rHoro BrlBcenr$ prrsfl acnemin
rpo6neMn Ha€)Boj'rBopeHHt. OaHnM 3 cyracHxx
ni&\ori3 € rcMfl'(rr€plia cnMyntuit, 3oryeMa,

3 BnKoprcraHnrM MemAy cxiEqeHHrx eneM€H-

riB t6, 71.

feo$isur<a

B.B. @yp a , hLM. Xotr'xt<, "q.LL Xon'tr{

reonozi,ui na4i na nocna^uxa 3ada,!i
Mn aocni.qx,tsaruMeMo HeoanopiaHnii Ha-

npyxeErd craH Ta 3MiEy opi€Frarrii ronorHlr(
Hanp})l(eHb nir qac narepaiBHorc crncKy ocanoBoi

roBqi, uo npoKoBye ro xopcr(oMy o)qraaMelrry.
tKEo B€n'qnsa HanpyxeHE riep€Brurye He rinlKn
rpal'rso np)'iorocri, ane fi rpaHnqro Mir.Focri, ro,
iMoBipEo, Marr{ 6 :apoarlrcr po3prBsi nopy-
rneHHrr cr(onoBoro rlfiry. olxe, 3a npocropoBuM
po3noairoM 3oH KpmrsHr-rx rlanp].neH!, a ra(ox
aHa,ri3oM rpa€nopifi HanpyxenE reoperrqlro
MoxHa nepeA6aqurlr Mop6onoro-resErl'qa; rrin
po3prBHrix nopl'IllelrE, kHi po3MipE ra noBro-

Meroo po6o1r . r',cyBarn ld,reaxrcru
HarplxeHoro craEy ripc!fttt( nopia ro6nBy
ropmoHry BiaprBy (na (oHrarri 3 xopcrld{M

OyHAaMeHroM) Bir Be,L'qnsi xoeQni€Hra reprr ra
cnpr.rrmmi proer an' po3Btrxy po3plrlHlrl
nopyDreHE B ocaaoBrx roBqax Ha paHnx eranax
srrcKy ra 3aporxeHHt liac)tslB y rl.Aloalrlrx

wolax. Bm3aHi 
'r{oBtr 

crpyKypol'r}opeffit Bna-

crrei anq 6ararrox oporeHED( notciB, 3oryeMa,

arr cerMema q"racH x yKpaiHcExnx Kapnar.
Ilepllli ro(?rBt perioEy vxpai'Hc6Mx Kapnar

coopMttsa.ulcr HanprKitqi patrHbo(?eircloi elro-

xr [8, 9]. y narepaftEoMy rpooini sa qeii sac a

ni}tsi'rroro cxo,qy Ha riBAeHHUn 3axiA MoxHa

Br!irrflx nacruHy oxpaiHy c\;rHo-cBpoflenchxor
nna40pM'r. ,xa nepe\o4.ud s nirdniuoBm
oy{aar'4e}fl. ia o.a.aoBri 6accfi!. o6\ret{eH}'n 1

niBanr 6noKoM (oHrlrHemarllHoi xopr (MapMa-

pocErd{n Mac B). leore(ToHi.rHa cl{Iyaqit srl3lra-
qanacr (oHBepreHrlrolo B3a€Mo[ielo ni.aorir]oBoro

OyHAaMeHry ra lroHr"HeHranrEoro 6nory, rqo

3yr\roBnroBa",ro Ha€)tsHi Aucnomuii B ocaAoroMy

BrnoBHeHHi npx,ler noi qac"nEx 6acenFy Hana,rr

Bin6)tsarct crlrcl( Oni oBoro roMruleKcy i nynB-

crBrro-HenepepBEa Mirpaqt OpoFry HacyBo"

'"rBopeFnr 

B 6ix IInarOopMIi.
Mr po3rntAa€Mo rary MoaenbHy 3aAa'ry

B yMoBax trnocroi EeOopMaIIii tol{rl'; ap

roBqr{Eolo /, = 1,5 KM, nlo Bi,qroBiAae si4rnalaM

npetAoBoi clrcreMll, crl'cKacrEct rd.q aielo ropD_

:onrarnmrx nepeuiqem tiBoro Topqt ao 0,5 eM 3

irepeArcom rr$uAldcrm 0,5 cit/pir (pxc. 1) 3st'{3y

ap npoKo!3y€ 3 rsprnlr tro ror€pxHl xopcnoro
FeplxoMoro ip]naaMenry, a 3Bepry 3a3l{ae rrcxy
Boarr, trIo BianoBiAa€ n6nfii ,, =3,5 trM.

npaBopyc 6nok o6MexeH,n B narepanbEtx p)ttax,
noroststsaTxct (roediui.Hr

flyaccoEa v =0,15). ycep€AEelri np]rKri Bnacr!_

Bocri BiAnoBiAanrb Oni oBn"r !iAK.[aAaM.

[IoAo 3acrocoBHocri orpruaH'o( na,{i p$ynE-

IMCJIOBE MO,ry,TIOBAIIII{ OAKTOPA TEPT-'I KOB3AEE
B IIPOUECAX HAC)aBOvTBOPET{rlfi
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rariB 3a]tsaxxMo. qo rpe6a Bpa.\oB]tsarn npufiHrri
rlr cnpoureffir ra rirore3r:
. narepanrHHn crucx B yMoBn nnocxoro reoop-

MoBanoro cralry;
. c+e6H, rxBylKicrb ropylotrlaibHro( pyflB

^{,5 cMlpik;
. i.qearboBaHa reoMeTi, ocaroBoi roBnri y

Oopv' BxaoBAeHo,o npf,voK).Hltta t roifl{Hn
rap);

. xop€rknii HepyxoMnn ropr'3onrarElruii OyHAa-

kofiramnnfi MexaHbM reprq KoBaHHr 3 ypaxy-
BaHHTM ftore3ifiHoro 3qerllleliE j

borponni rpl7{Ili BnacnBocri MaKponapy i
BilcrrHicrB macru'rHux aeoopMaqifi (3oKp€-

MexaHi3M rprD(Xoro pynryBaHnr nopia ra
opienryBaHHr rpirqrH c(ory nr4 K),roM -30" ao
HanpqMy MiniMa,iEroro mnoBnom Harp)Dr{eH-
Hr (crlcrry) - 3rinHo b 3ar.onoM K?nrrqHrrx
craHiB KynoHa-Mopa [2, 41.

anaHdap,uui cnan
(6ej dodanKoe&'o c,tt u cue I i B )

v : 0,15. vcsl,e4renarycnHa nopiA p = 2500rd./M3.

IcHyBanHr ra eAflHicrb po3B'r3xy 3aaa.'i (1)la)
3a6e3neq),ror6 xopenrni rpanrnni yMoBn (,auB.
puc. 1):

. i6ep.rl rrIck croBna pilrjHu Ha rflI6lllii i,

p,,=p8h,,

'r':0,5
E:i30 fIIa, v:0,15

Ma m e,$ an ua Ha no c rn 01! o 6 ka m a 3 a on o q,s s EH t
ehonr c'{i ae44ux enente his

PolrruHevo 6noK laBAoBxKl1 I b0 Kv i

roBDrrHoio i 1,5 Kn, uro \roAen|o, ocdAoBi
nopoar, repe$nri .roBu€ro Born lll'6sno'o
)u - 1.5 rv. bnok ra3Ha. rerroHicHoro crycry
nporoB'y' 1 reprrv xa xopcrr.ovy @yraavemi.
34qa'{y BraxarrMeMo xla3ismrn n{om.y Mexay tuocxoi reopji np)'lcrocri s Kapje'i-
aHclxii cucreMi ftooplnHar ( r,l ) MaeMo pixHrlr-
Hr piBHolarn I HnpyxeHHrx 6, :

do,, Aoyl ^ 6o,, do-
.: .-=0. .-__^ pc. (l)o, ox d.t)

(tt't R - Earc oDxHnqHoro o6.vy). np],:r{}r
cniBBinHoueHHr (y3aranhHeHyn 3axoH fvr€)

\61:lu\f !- (2)

Ae rB€AeHo BexropHo-MmprqHi no3Ha'reHtsr:

,-. t- - L1 , , t7tut- tuu.oyy.or]J .1tt=\f rt.t ,txrr
lvt 0lttt

trrl= 

-l 

vr I 0 
I,'10 0 (l-,r )i 2l

\ = v /(1-v), a raxox c.riBBiaroreHH'
Manr.'x reOopMaqiii rt i nepeMinleHB l/,

EB=Aux/ar, er=Aurl6y,
exr =(4, / A y +Aur / A x)1 2, (4\

npyxHi rracrrBocri npruoryrnoro 6nona nraxa-
ruMeMo oAHopiArfl.rMu ra i3orponHnMr, 3 MoAyn€M
IOHra ,' =30 fl]a ra no€Oiqi€HroM nyaccoHa

Pnc. 1, MoAerE crrcKy oqnopi4toro npyxnoro uapy
Ha ropr3oHrar[FoMy (FyFnaMeETi 3 ]?axyBanHrM crin reprt

pw = pj|sh\|=3s (MIla); (5)
. npaeopve OixcoBaHLril y llrrbKrr ropr-

3oHrarLHoMy HanprMry I{pan

Ilx =0 (nM); (6)
. ti6op),\ larar"A n crnc{ Ao 5 {v ra qac

I 00 rxcrs podr

lli -0.5 (KM), r?,
r ooK$ r rBepxy raxox Biac)nr{ [orrlHr
Haflpp(eHHr ary= 0, rqo AonoBHro€.WoBt
(sH7).

. |luly woBu repD noBaHHr Ha xop_
cr(oMy dFAaMeFri 3 ypaxysaflHrM
xoierituoi MioHocri i{oH raftry ra peaKuii
"rpoMixroro" ltrapy

(3)
(8)

Ae dr,r - HopMarHri ra AorrqEi koFra(rHi Ea-

np)fteHHr. ir j(oeoiurcxra repff. r0 j{orelrrEa

MiLIIiicr! KoHraKry (npdnffio 
'0 

= 10 MIa).
OcKirBku ftomaxr ocaAoloi roBuri ra OysaMeHry
p€a,lEHo BlaoyBa€rrc' qepe3 npoMixnd II'ap 3

c)"rr€Bo iHlUnlvfl' MexaHicuuuu uacrurocrrun (qe
MoxyrL 6yrr 3py;tso3aHi, nepeMeneHi nopoa,,
nrnHxcri HaroAHeHi [pouapKx roao), ro y Mexax
rpldiHrroi rore3r a6corrorno xopcrroro
rftaaverry voxra Bipr].a,BHrfi
rpoMirGrft IIIap cnpdMa€ (noMneHcye) ry cacrrr-
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rry HaBaBraxeHHr, rKy crBoproe piBnocmpoHHifi
sjcK p. oTxq 3MeHury€rBct lorrqHe Harpy-

xelflfi. Heo6xiaHe arr rpoxoB3'tsaEnr fuor.a no
iblEAaMeEry, Iqo e cnprrt:rnxBom o6craBnHorc .t/!JI

].rBopeHH, ropulosry BinpuBy i posBlrrq Hac)tsi!.
yMoBa l(omalcry (8) BrKoH),rorbcr, rKr{o dr €

HanpyxenHrM crxcry i dr-p>0, iHaxme

" 
- 70 . oopMarbHo qe; xe pe.3ynlrar mpxMaeMo,

rruqo norclacrn t=0, uo Ijot'rHlo€ cfloc,e-

p€xerry 6mr3Hdcrb 'nrcnoBr pe3yr6rariB, Harlpn-

xra4, A!\t p=0 i t=0,8 i triclly riaMiHricrL

an p=0 n p=o,01.
CniBBi,qHoneffir (8) € BaxntBolo oco6nrBicrlo

Moner'ri. uo onrcyr KoHmmHy s1a voqirc
ocaaoBoi roBEli 3 roprcoHrarlHnM d)nAaMeHroM
(roplr:orn BiaprBy) 3 )"ax'tsaHg M a'),not{iBcbxoro
rep,r..Taxa raaacd . HeDiHrirHoo. r &rt Ii
po3B'r3l'BanHr rpe6a B}lt(opncroByBarlj iT epaqiilri
npoqearp!, po3riurBrun 3ara,1!Htii cmc( (7) Ha

aoclarHho ,qpi6Hi Kpo(tr Bt{6paHo KpoKIB

100, qo qtq cepeAqloi urBlA-
kocri roprBoErarbHlrx plxiB 0,5 cM/pik Bn3Ha.ra€

fipoMixor sacy 100 rucrq poKiB, ro6ro o4nr IQoK

rrasaHraxeErirr Biarorirae cDcKy 3 tiBoro ropqt
roBqi Ha 5 M 3a rncrqy poxiB. TF qac € ryocro
MacEIra6HxM napaMerpoM HaBaHraxesst i ,BIto
H€ sxoA'r! y po3pax],rKoli cniBBiAFollEHrt.

Anr po3B''3)tsal{s, 3aaaqi (1H8) 3acroco-

sy'Mo MEron cxrHqetolrx engveHlrs 
' 

Oopvi
repeMir{€EE [3, 10]. no6yroBafio et(BiBanel{rlry
Bapiari;Hy nocraHoBKy. uo aac Brpa3 rnq viHi
lryNr) O) HXu ioHana no BHoi nor eru ianbHoi eHep rii

l{Sf[D]t€W -21re"rdv -yv(9)
-z I pA, - "9)ds -2 I p,/,rds + /. ) ni4

Jr 5r

ae I"= 2 I 4lu,l-u:r+6,uB:t.t s
,16

noaaHon, qo BpaxoBy€ Farar6HelrtM Mc.oAoM

MHororxKiB larpaHxa }rl{oBn repr' (oB3aHH' (8),

a tui. i) ' BeKrop nepeMlureHb Ha lrxxF

1*on'on'",0., noBep\Hi. l,xl - lvroreHHq vix
OyH,DaMeHoM ra roBrierc nopia {y nocaffoBr;
MoMeEr BBaxa€Mo, lqo BiE AopiD oe nynrc)
lHrer?yBaHHe Br.rKoHy.vo no npnMoKrl Hin o6ndcri
/ - (.r.y)10 < r < o0.-J.5sl 5l. nry 3aio'ra-

rorL ocaaoBi nopoltr, Si,retl.f.Bj Bi.ryloBitrHo

nba (l). Bep$r (n,o{ nrxHr r8r cropo}o{ 6no(a
,'. Po3B'r3o( y nepeMirleHlttx tny$rtMeMo B

xnaci OFrotifi, uo 3aAoBonFliJnorb ronoBl{i rpa-
HnqHi woBr (6).

y 3B'Bry 3 neniHiiiBicno 3aaaqi (9) BlrKo-

pncroBy€Mo noryorcry [poqeaypy piBAoBaxr*n
irepaqifi Mcroay 'toaarKolrlr( Har$r(eIG" [10]
AJl' MiHiMbarrii qboro OyrrqioHanai

feoSisura

I\d"jrlD'lo d"vv * lbof lDl\6 d"vt,
tr y (10)

- I d* 6 dQ9 -",),ts +0,561. - o,

SL

le {ao} "noqarrosi" Harpyxeugt 3 norepeA-

Hloro rpoKy qacy (HaBaHraxeHE , crucK), d (. . .)

Aocrarr$o Manui np4icr (nt{Oep€Bqian) Ha

axrnBHoMy npoqi, a ,(...) - sapiaqit Bxa3annt

Benr.lEri- Tpe6a 3a3nacnTl, nlo ctlJla rpaBiral{ii it
rrcn Bo.qr 3Bepxy, na BiaMiHy Bia xiHeMart'rHoro
cr!{c(y, 3arrruarorBct H*MilfltrrMn Ha ycix rpo(ax

BoHr.r nprrxnaaarorbc, tsa Aoaa:r-
KoBovy (nepuor'try) Rpoui nosHicrrc. a rovy ri
HeMae cepea rptrpocrit y pjrlitEEi (10).

CrdHceHHo-€reMeHrni anpoKcnMaqii Ant nepe-

Miqels 3Boa'rB BapiaqinHe piBH'tsq' (10) Ao
po3pirxeHoi c creMn niHitsd att e6paiq{nx
piBHrnb 3 cliMerpr'Illoro aoaarHo-BrcHaqeHolo Ma-

rpuqerc (o.qHa a{t ycix Kpoki!), rpaBolo sacru-
Holl), r{o ra,ne/xlflb BIr posB rrxy } nonepenxit
MoMeHr qacy (raoR HaBatTaxeHl''). Ede(r'rBHy
peanr1dqrlo arrropm\ry r Bx{optcra}rHtM i.qeH

o6'exruo-opieurorauoro nporpaNrytsanHr 3anpono-

EoBaHo B po6ori [11].
3a3HaqnMo, qo y 3B't3Ky 3 npritH rorc rinore-

3oro a6corlorHo xopcrkoro seplxoMoro O]'HAa-
MeFry rBrrqe Hecri;(ocri clvclreHoro 6roea He

Me oduxa onpatangaH tt,tuc'logtLt
P6Yn6,namisy p$ynb,ari po3B't'rtBar$t MeroaoM

cxi;rqenr x flreuemis MareMamlHoi 3aaaqi (10)

na xoxsouy xpoqi saraFraxeH{e Mx orpnMyeMo
rraeeHHr nepeMirlels y Byinax po36nrrt, 3a

'xriMu 
3 aonoMororc cniBBiaHo els (3), (a)

3ira,\oarnrro aeilopMaqii ra lranpy(eHHt. Ant
aH&'ri3y crsaAHoro nanp)t€Horo cral'y 3pfIHo
rarcx BrroprcrolyBa eKBiBanemtsi HanpyxeH-

Hq (a6o imeHcxBHoori flary]ry{eH'')

".q,="i=Jl.,tri{tJlr, (r1)

ae I2(Dd\ - aplrlrii idrapiaHr r$iaropa lra-

npyxeHb. y 3ai anbHiti noxo\floHeHrxrti Oopvlni
I

oear = ---l( 6 s -o yy)+ (6D -o z2i+

(o,, 6-)+ 6b;v + 6; +o;)) -

rpe6a BpaxlBa flj yvonr nrocxoi ae$opuauii
6t2 =an =0, o-=v(og+6rj'\' lli Ha-

np1,l;l,elHt 6eqy nor'l:atti s ry'repieM noqanry

n,qacrvqnocri Mireca, a qnt (prxx}f{ varcpta,r'B.

BiAfloBi.qHo, 3 ro.IarxoM pyfiHl'BaHHt ToMy

aocrarHro Befi,rxe 3liaqeHHt deqv € oan[M 3 xpu-

r€pih lnr BnHaqeHrt Mox.,trrsoro pyitr{yBaHE , a"

oTxe, 3apoF{eAst l{aqaiB. 3a3Ha'na.{o, qo
xprrrqEe HanpyxeHlir pytlrylattll dniuroBnx
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roBrq (*i e purMiqHrrM nepeuapynannau nicxo-
BuiriB. a,reBporrrB ra apnnrnB) Janer{rrL Br.q

6ararEox OaKmptB, 3onpeMa, lia l.xtsboro cK,raay,
rtttr6tltr 3arrraH r a6o rcecropounroro rucry,
o6BoaHeHocri ror{o. Moxna BBa)mrn, qo xapaft-
repHa BenaqaHa deqy tlt pyfrHyBa'lfi aopiB'lrc€

100 Mna (anr nopiBs'HH', cranB Cr.3 Ma€
rpalr uo rppnHoc.ri i MiqHocri BiAnoBiano 240 j
380 MIIa B 33 safixsx Worax ercnnyaraqiii).

lHInrjM laxrtr-rB{M qrrrfl{nroM }'rBopettrr' ra
opi€lraqii po3roMrirx noBepxorG, ro rxrD(
po3BBa rq/T,cr Hac},tsa, € opi€Hralir rcnoBrflD(
HAnpyxellt (prc.2) I3l. Kyr a MoxHa BmHaqrm

tT2d 192\0 -n )) "- lL . ll2)2tt,

3 nranb Ee odrosopeqttt thoneftn
3 pb|u u xoe*iqkqme$u epnA

BnI{oHaHo qlrcnoBe MolelrroBanH{ nrr pr/ry
tra.reH6 ftoeQiqi€Irra reprs le{0,01; 0,1; 0,3;
0,5; 0,6; 0,8; 1,0; 1,15i ra AoAarrcBo rrr ae'K'x
3Hacenb y aiana3oHi 0,5 {,64. Bi4roBiAHo y
xoxflin 11 ]zaa,r rant SixcoBaHoro ! I un aHajly
BL'6paHo reonn r=10,30, s0 i 100 (ruc. pokiB),
qo EianoBila€ nocriaoBHoMy crjrcry 6noxa Ha 50,
150, 250 i 500 M.

CrucK B qaci np€AcraBnre rcpepBllo-rrynlca-
qiitrrii npoqec, n/rr rxoro xapaKrepqrM € rrurl1
nDyxHoro HaKonuce"Hr Hanp}')t,eHb (y loHj
npunrllal{I{r), noriM Matxe MrrreBe ixH€ po3BaH-
raxeHnr (BHacni.qok 3eMnerpycy) 3 orHosacxnM
l3a€Nn M 3MirqeEnrM noBelxoHB, a Aani DiA6y-
Bacrbcr 3'mnHKa no4anb oro p)r(y BHacniAoK cr.ln
reprr. nicnr coro u,rM noBropro.r6c, [2]. IHlUi

Oanropx FeniHinHocri (nnacrnvHa aeoopMaqi') qx
pr3Hr 3r.raqeHrir B3aoRx nonrarry rorqo) Morrr 6
crarn np€4MeroM noaanbmrxaocniaxers.
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Pnc. 2. Opi€Eralir rpa€(ropii roroBHrx Hanptrxenr s1 i s2 ra niHiii KoB3arG, 1l i 12 (a);
Mexa.rii3M yrBopeHHg HacyBHlrx crpyxryp no uosepxrrx (MoxruBoro) cKonroBaHH, (6), 4€

ol . d2 . dl. npnovy dt Haii6irbme HaopyxexH, crr4cKy

3Harosn opieHrauiro rcnoBrnx Hanpyxesb y
BFnax, MoxEa no6yayBarn rpaer.Topii mroBHIIi
HanpyxeB, rKi € AorrrrHuMl, ao ronoldrx
Hanp)xeHh y KolrHiu cBoit ro'ru', a raxox riHii
(oD3aHHr, nlo cranolJnrrb nlr I < 45" 3 rpa€(ro-
pirMu mnoBHnx rlanplxenb- K]"r p - Kyr
BHyrpnffsoro reprr, iioro cepe4H€ 3naqeHlls
p = 30'. 3d,qHo 3 .reopieF rpaBn'llrnx Han!}rxe-
Hnx craHiB Oaopa) B3aoBx qnx riHifi B soEar
pytH)tsaEH{ tMoBiprrrM e po3Br.rror( Hac}THr.rx

AucnoKarrii [2, 41.

3arHa,orMo. uro eaflffopii HaapyfteHb ra nrHri
koB!aHHr no6,aoBaHo nporpaMHyM cnoco6ov,
u,qxov ,sereLHr !o ranaei no6)Aos, i€niHrr.r
AeqKoi roreHrriarBHoi noBepxHi.

y 3aranlHnx prcax npoqec crrcKy, 4e AoMiHyc
BnnrB ropmoHrarbHoro sanpylxegH, o Btrrnl_

!a€ raft:

' di Manxe riHiiiHo craAa€ y Mipy Biraa-
n€HHr BiA xparc, Ae npnkra4eHo HalamaxeHrur
(niBufi ropcrrb);

. rpaaicur a, ] rnH6HHorc rpocra( HenrHjirHo

(cr"cn 36iDmy€rrct, rqo reo6xinno ArLroro,
Iqo6 (ni8a) crnr(a 3arnuranac' crpom
3ep1!flrdrbHoro (alrB. p}c. l). y HU)o{rii qac Hi
mrlj1i ranpyxema crncxy dr spocrae mBrAEe
Hix 3a nn{ifiHrrM :aroxou i sa piBEi ropu3oHry
Bilpksy ( h -4 {Mr nepeBru}. 6mbore Hix ynsi,ri
BennqnHy, Br€EaseHy 3a niHinHI,M 33xonoM, uro
nepeA6aqa€ crannaprtr rfi Harlp'rkeHni flau,
3woDnerxd nirocraTlrcllrM rncKoM rropiA ua
3 ! Hiit trr'.t6h]di l,2,4l.

' cmx 'eprr cnoBinbHbrorb pyx HrnrHboi
sacruHr roBu{i nopiA, uro rprj3BoA,rr! !o noru!6-

ot



Hoi 3MiHn opi€Hraqii ronoBHrx oceii Hanpl,x€H!
(prc. 3).

. OpoEr Mix 3oEoro ryorcB3)BanHr i 3oriolo
npnnsmHHr (ar{B. prc. 1) 3 HapoflanH'M HaBama-
x€Iflrt (3MiIqeHHrM riBoro trparo ,qo 0,5 xM)
nepeMinryeEcr rrpaBoplq. B 3olri npor(oB3lraEHt
?=r0, a B 30Hi rprrlIuralnl' HanpyxeHHr r
IieIiHifino i MoHoroHHo 3MeEmy€TEc, Ao rryff.
tIsr.Eric,r nouxpeHsg Opofly ia,1ex,n6 Bia
xo€+i'i€ma reprq - qnM Mer{ e r. rnM nerllle
li46!tsa€:rEcr 3pnB .ro!I]ri, i rrBruricrE opoxry
'roAi 6yne 6inE rolo. B 3oHi npnrnnaHdr z 3araca€
Ha Binpil'(y llfM 6inLuov). sln,,, MeHuxt
(oeoiqienr reprr. nepeaoBe no ox€I{sr opoHry
npoxoB3,tsalnl' rlr3naqae OaKrrqEy 3or{y ar(TrB-
Horo srucKy, ToMy I/nr roro x caMoro dneMa-
rutrHoro H:lBaHraxeHrir 

',, I'a riBoMy xpai (a6o,

Morora,rBalKaru, szrcoloro napaMcrpa) Harpyxell-
nr crncry d, B qin 3oHi 6yAyr6 6jnbrri &'n Benn-

rtn p , ocniiBnn 3oHa rpoKoB3)tsaHHq (oporura.

3 TeooBoro McroF flopaxoBaHo rar(ox arnno-
riqFy 3aAasy 6e3 xoHramy, 3 rdHeMarlrqH[M Ta
cfinoBnMfi ]r{oBaMr crnc(y, 3aAar{r{Mn Ha riBoMy
Kpai. y Brnaaxy cli roBl'), yvoB MH uraBann rMiHy
sanp)r{eHnr oi, 3 ru6mrorc 3a niHinnyM

3arcHoM, rlo BianoBi.qae craHAaprHoMy crar{y
6n = pw+ pg(h hw),

feo$i:ur<a

Ee pw = pNghw=35 MIIa -.rrct{ cmBra piA'nt
3Bgpxy naa ocaaoBoro mlr{erc_

Arr crjfloB'rx yMoB crl,cl(y cnpHvafio pornonu
xanp''r(eHHr, ara,rori.rtrlri rI( y 3aAaqi faorepa
(Hafter) [1, a], a xiH€Maru$e

",=0,5 
RM(100 rnc. poKiB) y q6oMy BrraaKy aa€

sncroBufi po3B''3ox, uo BiAroBi4a€ 3axplrrl.rerfln'r
fialaFrarKeHHJnr. Oamrrqllo roli orpxMaHo
Hanp)rneElrii c'aH. oaHopinHnl B )cii 06flacri,
oKpiM 3olrl{ cnHrynrpHocri, Ae sanp)rneHuii craH
3HaqHo Br.rElrrii Bia cyciaHix AirrHolr ran Fi6n
o6'€M (nnoqa rcpflfiI'y) BrpoannHcr (c.rDcny-
,Ercr) B niHiro.

AnanoriqEo rcmaxrHa 3aIaqa 3 KixeMarnqrln\,
HaBarrzxi(enHrM, 3HaqeHnrMr l=0 i r0 =0 rex
Aa€ BrpoAxeHuii po3B'fiolt - aiAnoriAae :arpn-

a 3a yMo8n r0= 10 Mna
MaeMo Bxe HeBnpolaeHrfi po3B'r3ok. OAnaK 3a

Opo ry 3onu ryo(oB3y-
BalrE BrE 3lqpBE €rrcr Bq pe3yrrlranB saaas 3

6nr.r3r(Iflid,r Ma,rr.rMri 3Ha.{elrrifriflr ll: 0,1 sn

I -0.01. rK ue 6yno JalBar{eHo Bnue B norcHeHHr

,o )aro8 i{omaKr} {81. Bo$ovac. Ha BinMi}ry Bi!
aer]jdrnx /r, B 3oxi 3arfinaEHr HaronuqeAEr

Hanplry{eHL r Bia6yBar r6cr Ha airJrHqi 6irBrxoi
[porrxxocri. OqeBrAHo, raKi cre4.4iqHi napa-
Mgrpl{ korna(ry BaxntBi rirGxn &rr recryBalrlljl
nporpaMHolo 3a6e3neqeHE , a roMy Aani He

nro cnpHre claraF M crp),r(TlpHm|r rcp€6yAoBaM,
raKr ,r rK ).rBopelnir cl.raaoK Ta 3apo4xeErrr
po3prBn'D( roplueH!. AoMiF,ro'nn
HanplxeHHe ropxroHanLHoro cmcrq os. nri B

AeoopMoBaHifi niBifi qacruri 3aracaror6 3a

ninitoxM 
'ar(oHoM 

no lHacelcr vt(l vto,^, na

BiAnoBiAHifi rnu6rHi 1121, ae 6)0,=pv+reh
(y qamii MoAeli qe 3EaqeIIs4! fianp[ruraa, /.rD

Prc. 3- Cxeua nepeopieFraqii ocei ronoBHrjx HanpyjiKeE6 no6jrll3y (osramroi noBepxrri
(ropflsonr riqprry)

A arb Kuanone nna prNtce$ozo cna|r s 6noqi
HatrnepEe BirlHaqxMo iHaqBy HeorHop LAHicr6

HallpyxeHoro craEy crrcHlroro 6roxa rk no
seprx,.a,ri. fax i B ropmoHrarLHoMy HanprMi.
3oryeMa, BrAirI{Mo dporranEFy 3ouy Mix riBorc,
crtlctsesoto qacrrrriom i reftroHi'{Eo
lpaBoro qacrlrEolo. uo ra3Ha€ rl,r6r(x fpaB'Tauiii-
soro HaBam:DKeHrrr (craH{aprHnfi Hafipl,)Kefi}d
craH). JloRa"rbna KoHqerrpaqir qanp),l€Hb 3 6orry
npltroraAerffx crn cmq.y € Eeo6xiAHnM OarropoM,

o,. =plo, l>0
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, = 3 (M aopiBHr€ '10 MIa). Beprrrarbsi Ha-

ry)x€rflrr rl" BiFroBiaaroTE sraE{aI'THoMy cTa-

Hy i npaK-rr,rrrHo He 3MtHrotsrBcr; neqo nuBuqeHl
3HaqeHnr DeprrrKanr,Horo crncxy HarBEi Haa

OpoHroM BiAprBy. AoTl,lqHj narppcHnr BiAEocHo
n$HasEi i (oFqeHrpyorbcr no6mr3y KoHrar\"ry y
3oHi npoKoB3yBanHrs

XapamepHnii llfrr! i3orinii Koldrolteqr
Aanp]r(eE rroxa3ano Ha puc. 4, a "4! raMixy''
crncry (Ha npnrnaai xir6Rox KpoKiB HaBaH-
raxeEHr) ffr pi3nrx rceoiqieHriB reprr I
MOt{Ha npoc erorTu 3a 3MiHoro fionr Hanpyxer{B
64 E pttc.5. 3a!tsaxltrt{o, qo anr 6irl}ml'i I
i3oriHii d, po3ra oBar.ri rycrnn€, 106.1() B

OpoErarEHin 3oHi Ma€Mo 6i,unri rpa,qielrru
Irarpy{<eH!. BennKi HanplxeEnr cT'cky .[o{
t=0,5 aocrarorrcr Bx€ Ha parflrix eranax

(r,=15b u a6o KpoK HaBamaxeHr{ ,-30),40
.flpute noqarKy cr(o.rloBarfirr. n/'rr Mafnx 3na.rer$
koeoiqi.Hm reprr p:0.1 cnocrepira.vo .3aniF

HeriHr" 3oHu lennltux cr"cKiB or BiAsocHo

OpoFranrHoi 3oHr.r.

A t t&b d o mu'! H ux a o I MrKnH ux Hanpw e nb
Ha ocHoBi ada.,ri3y srcroBnx peyrbrariB art

pi3n}r( (oeoiqiarriB repn 3 aiana3oHy

'2ol

feo$isura

l€ (0,01 - 1,15) 3a xapar{repoM AorrqEnx RoIr-

ralclHlrx HarpyxenE z BHAineHo tpr iFr€pBarv
rHa'reHb: l) Ma,ED( ,/r.10.01 0.5): 2r cepeft,x

I €(0,5 {,64); 3) Benr ,:1rx I €(0,(,€,8) i ayxe
lerln(ux l€(0,8-1,15). Ha prc. 6 rtor€3ario

aorrrui xomarrni nanpyxel'Ar ri, pirHn( emniB
crrcry, uo Moxna ixreprDcryBarn rx 3MjHH D
qaci, ro6ro rK Bi.qo6paxetnrs pcrauixu reo:ro-

B iHrepBani ManrD( 3HaqeHb I EanpyrcHnr ?

mkonFryrorbcr Ha 3HaqHiii rep,rropii (3axonnro-
rorE 6i,EEy AinrHKy). 3oHa nprlorrx 3Miq€sE na
Rorrami, uto Molejtroror! Hal(ofinqefil{,r r ! 3HaqHa

i oxoDrro€ Mafixe Bcro o6racrE.
IHrepBtur cepeAsix 3HaseHh p Ajtrrt cA E\e tta

aBa: 0,51 0,56 i 0,57-{,64. y nepEoMy niAillTep-
Bani BnrBneHo eOeKFI€prlaaHlur 3oH npxrnlnaHnt
ra npo(oB3)Tann no3aAy +porry amrBHoro
cracxy. .ftr splroro ni.qiBrepBary xapaKrepxnM,
€ cuHryrirpHicrb ro6nr{3y rryroBoi ros(t,
(riBop).q rtxHr), qo ro3''3ano 3 nepepo3norinoM
HarpyxerG, Eeo6xiArnr( A.rr rosarky 3prBy. ra
3Mer treEHr lorrqrrlrx kornaKmr{x HarlpJr{(erG ao
BenrqnHr KorflifiHoro 3'Jenll€HF r0= 10 MfIa.
3riaHo t )voBo'o (8) BHrurBac. Ino BcecrcpoHHiir
rrcl( Ha (oHrarri 3 xopcrMM orqauemo.
repeBrrruB EopMMEHe roHrarrne nanpyrx€nnr
oa < P')'

i0

-10

-30

Mna
o

0*
t0

n0

-20r

-30

-40
r =30,,r,=150 M

Pnc. 6. Aorlrqui ftotralrrni aanpyxenux q,rr crucKy 6roKa xa 50, 150, 250 i 500 M.

Iltoplr 6itr rpaoiKiB (1-{) BiAnoBiAarorB pi3nnM 3HaqeErrrrM Koelbiqienra reprr:
0,01; 0,1; 0,3; 0,5;0,55 i 0,8

/= 10. r,:50 M

/= 50, 
'ri250 

M

/= 100,tl,=500 M
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f eorusawtxa 1 (6)/200'7

B iFrepBani Benn(Irx roeoiqieHriB reprt L a€

cmr reprr cunBriire nporllqi]mb nepeMiure(Hlo
npxner,lur no roHrakry rop'llomarbHnx lraprB.
ibpo{T 3oHv fipor{oB3yralrHr 3arpnryebct, a

ainmrc Ha{onnseHHr r B 3oli npltrIlflaHHt
xopo,ma. oDr€, Ha ,qerdn Bi.uani Bia Opolrry
rolua Oarcr, {Ho B3arani He cr}rcxy€-rbct, i t
nprMy€ ao rryrn.

ImepBan alxe B€rtrfloD. (oeoiai€rrir regr{ xa-
pakreprcy€Gcr +aKru'rHo raxxMn x xarpy-

rR i Ns P4,8, a BnoltpeMneHHt

r{Boro Aiana3ony Mo4er oBaHI M

nepiBnocreii roBepxxi 3prBy, rd IIoBqllIIi 6)'ru
noAo.[aHi To]rqero, rqo npor(oB3ye, 3ayBaxlMo, nto
eKcnepnMeFrar6Ho st3Haqese 3HaseHtt I m

yMoB cForo reprr ,&rr ripcbKn( ropiA sHaxo-

Ar.rrEcr B Mer{ax 0,7- 0,85 [2].

Bruu6 exaisane4nau! Hanp!.Ne|h i mpacknopin
wnpweevb Ha opidln'a4in nhtin ct onnsQ$ra

LxRiBdeHHi HanDWeHHr d--. . o6qxcneHira

llopM)nolo r I I ). noB qJaHr 3 neBraropoM leH,opa j

qacro Bn(op'crosyrc,rrcr y ryr,epirx flnacrtq-
Hoi r€qii (raMx, 

'It Krac#rHrd xpmepin Mi3eca
qH ro,o yflan6HeHHE). Arr rp'f^Krx Maiepidn,B.
3OKpeMa Anr ripclknx nopig sa wosr ue:Ha.rHllx
BcecroporAix racrdB [13] (noprmy ao 100 Mna)
srcororfi piseHl de4v ra€ 3Mory orriHr.rrt 3oHU

nMoBipHoro pynHyBaHnr. Tp€6a 3ayBaxlrru, u]o

)'rBopeHrir Mcno(aqi;Hrx nopynieH6 y npxpor-
Hv\ vvuBd raiearrL B,a H'{1nu Sa{ropiB. a oeq,

rx Mexax. IIe ronycKae
pbHi Bapiaqii l iHrepnpcraqii orptMaHtx
qrcnoBux p*ynLraris, 3anexEo Bia npriHtroro
piBnr oeey In pyinyBaHHq.

3a )MoB na,epa,l"Horo cry.h) opi"lflai,ir
rorrosHllx Harrp]rKeH! )'rBopro€ npakruqHo o,qHo-
pi rri tora rreopyv 'a npaB"p).J Brud,porna,lbHoi
ruHH aoB*rHolo l0-15 hM (!rc. 7).,qrBoprl Ria

qiei 3orn loMiHye rorolr{e HanpyxeHHr ol,
no3'fiaF€ 3 ropt3oFranB{ M

npaBopyq - 3 nirocrarusHxM rncKoM. v ae6opMo-
BaHin (riBin) qacruEi 6llo1ia rpa€nopii Hanp)rxeEb

ciMencrBa rt, rqo nor(a3'ro-rE HanprM ol,
cy6rop 3omar6Ei, 3 K)'raMn DaaiHHr no 6-11',
3anexHo Bia r(poK) HaBamaxeHH, ra. orr(e. r

aoBxr {n li€i qacr Hn ro 4poHraiBBol 3oHu).

,'IiHii c(orroBanHr opi€moBani nin rocrp M K)'roM

I Ao rpaercopifi r). IJefi rt'r xaparrepBy€

BHyrpiflHe reprr i e ollrrlM 3 MexafliqHlrx
rapaMerpiB ripclrlD( nopj{ [2]. Mn B3axann, qo y
scboMy 6noqi Bna€rnBoc i o4lropiAl{i, i I =30".
Tov) Ad +poBra,lEHoi lorr{. 1a,lexHo Bia piBHt
d€ev, iiMoBipHrM € 3apoaxeHHr HacyBE"x crp)ft-

ryp ro p$noMax 3 K).rald{ nariHnr, 6inBrKrnvr}l ao

A . HaBn fti, y OpoB'ra,n6sili 3osi. ae rpa€rropii

rt'trunarorLcq", Ha6yBaroqu Bxe c)dBeprnKanb-

Hoi opieHrarrii, niHii cKonroBaHHr 4 cra'orE nono-

ril]luMx, cnprurcqr 3apoaxeHiro npunoB€pxHe-
Brx HacyBiB (nyco( ?) ODc. 7.d i 7.e). TaKox ryr
36irLny€rEc{ irMoBipHicrE Haqtso}"rBopeHHr ra-
kox y 3BoporHoMy narprMi no niHir,( cKonlo-

BaHHr /2 3 6inburMt K)"ravn na;iogg.

3HaqeHH' (oe$iqicHla reprr I icro"rr{o Bnnu-

Ba. Ha poJnoain HanIrlxelb oeqr. a cde. rr

36nrbureHF M I uBrnkior6 nou4errr Qpoary
crncnlroi roB ri 6yAe 6ftBl]lorc. Takox 6il1!mi p
Buraqarcrh 6i,Blxi madcmx o-. . ro6ro MeHur.

BiAcraBaHHr Mexi 3onn Moxr"Boro pynryBatsst
Bia Oporry crucxy. &rr 3na.rellrfl l=0,5 noqaro(

3oHr Moxnmoro pyigyBasF MoxHa oepecfirlj
Biapa3y no3a.qy OpoHranbBoi 3oHr.r, a &rq l=0,8
(c)r(e repre lr rpi01|En c(oroBaHHq nMoBrpH, fi,
OpoHrarbhin loHr. lalBrxrvo. rl]o anq voreni r

ll:0,8 xapameprDrMn e Berxd BcecropoHHj rncl<'
p Ha (oHranri, rKi KoMr€DcoBano peaK[i€ro xop-
crroro {ys,qawemy, ro6ro 3riAHo 3 +opMyrox} (8)
\4a.vo cryooreHy MoDenL r r0 y 

'oHrcrucr{y.
3arexHo Bia KoeQiqi€Hra lJ i ryory HaBaH-

rr,reHHr cirKa ]pa.mopii !,.lq voaerri Ma. LBoi
oco6rnBocri (.quB. prc.7). orHaK Bia3HaenMo
ixsro rnicEy no.qi6Hicrb, 3WoBneHy onqorun-
nrMn MexaHi'rHrMr B3a€Mo.qirMu. orxe, (aprrna
Tpa€h"ropifi lranp)rnen; ra riHin ckorrolaEHr y
OpomarbHift 3oni &rr Bcix Mo.qereii ayxe noai6-
Ha, ane crn.Bo BinpirHq, ibcr Biq nepeqHbo; x
rrroBoi qafl'rH. Ue na. 1\aory pexoveHrytsar, .-i

'I( o6'em, qo norpe6ye ae,anLHoro BnB'reHHt
roorori'nrnMn ra reo(lbll.rruMu MeT olaMu, 3or{po-

va. y Mex{ax }'rocHeHrrl{ toltflr'rcreprr}x MoDereii.

Buclloox
L BpaxlBaflr$ reprr rra rourani o.aroerl

loBrnr r ropuloHroM Br4puBy. sax rrsolJ oco61r-
Bicrb MareMarnqroi MoAeni, qo Aae 3Mory
norcHrrr raKi BaxnnBi eilenu, rk HarBHicrB 3oH

npu,rurlallrir ra npoKoB3],tsariHr i nepepBHo-
nynEcarrinHrfi MexaHbM AeSopMyBaHH'.

2. 3i 36irTEn€HHrM crr{cxy 3oHa nporcB3y-
BaHHr polruripb."rhcq.'(oHrpol.oloqr OpoH, vix
qacrurioro ocaaoBoi rolnri, a€ nep$br.arorE
rexroni.rHi Encroxaqii (3ora aRrrlHoro c'rucky),
ra rracrlrHoro, a€ n€peBaxa€ nirocrsruqHrfi 'rl'ck
(craHAaprH n Hanplr(eHr'fi crar).

J. Cxnu reprr cnoBinhHrororL pyx rD{r(xhol
qaclmru ros4i nopi,q, llro nprr3Bo.ryrr! ao nomnE-
Hoi 3MiEr opi€Hrarrii roroBl{r,( ocen sanpyxeHB.
y3oEi aKruBHoro cruc(y, Ae irMoripHe r.?l'{Ite
pytHlraHlu. cxonoBi rpiqxlflr Marriryrh opr.rF
raqilo, cnpxrrnuBy E'n po3Br.rrrry nororux
sacysHnx crp'{(ry?.
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Puc. 7, 3ropr ,qoHr-By rpii(aMll: e(BiBareFrHi Ha[pyxeHHr, Tpa€(Topii Hanpyre€HB Ta niHil
cKonIoBaHE Ans pi3flrx x'poxia naranraxerJrla r = 10, 30, 50, 100 i xoeoiqi€Irra r€prr ll=0,1 (a);

aHa:rori.rHo Arr il{nlrrx xoe$iqiesriB reprr (6, 6, ?). y BxAineHoMy BirGi (a) nona3allo 3oH[
lep€opi€Eraqii ronoBxlx Hanp)r{exr, crrphf,rnnBi An Burflxrex} nonorlo( po3roMiB (e).
Macmra6 Ha rparDi(ax eKBiBaneFrErx HaflpyxeFh: Beprllr(an6Hsi / roprl3orrrar6F i = 4
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qUCTEHHOE MOAEJITPOBAH}If, OAKTOPA TPEHI'q CROILXEHII'I
B IPOUECCAX HAABUTOOEPA3OBAHUq

B.B. oWMaH, H.H. XoMtx, "rI.H. XoMsx

llccre.qoBaHa porB ronraxrnoro rpesnt r m.qBnroo6pa3oBallI{a B paMkax reoptu T oHl(oro ruIlrlrzr I't

coDracHo reonorrqecnrM [aEnElM .qil' ropoo6pa3oBa-renlHElx rorcoB, Blsrrcqa,r yl<pauHckue KapnarH (B

pasBe-MeroBoe BpeMr). KoHe'rHo-sneMetsr hle Moaenlr tcrlotb3)Torlt &1' MoAerltpoBaHlrt reKT oHnqecxoro

cxarrr ocalorrH6rx nopoa Ha roaBo4Hoi craE Ir r c )"I€roM OpuKlltoBl{oro c(orhxeHDt tra .oplr3oHre cpblBa.

MBr npeAnoraraeM rpocrlm reoMerplxo Xnrlra (nptMo)TorElslfi cnoi 60 I ArrEot, 1,5 KM romutnoit r
2.5 r(M my6uHofi), nnocrce aeoopMnpoBaHnoe cocrotHne, xra3lrcrafl.re€Kx; npoilecc H t cnorByeM yrlp,'rue
onpeAejl'rcql'e coorHorreHur. MexaHnq€cKue Harp]axx Bllnosamr clrny rt,{ecru, BoAIlo€ AaBreHUe cBepxy u
6oxoBoe cMerreEue (ao 0,5 KM) cneBq ror.qa I{aIt npaBat croposa ocraerc' IreIIoAB,xHoi. qucnoBBle

psynLrarLr nona3lrBalo, onpe,qereHEBe oco6eHHoc,It HeoaHopoIlrbrx o6nacrei Hanpex€F q art ManeHB(oro
(0,01-.0,s), cpeaHero (0,H,64), 6orburoro (0,6s),8) u oqeHt 6on6uroro (0,8-1,15) Ko3(bd q eHra rpes!'.
Be'Ilr'trrna mcar€nEHoro l(omaKrnoro Hanpnftelrlrt KoFlrpotupyer Cpolrr McxAy 3oHaMfi cxonlxeH'it r.r

rynil}maHnr. ucnonE3yr rerrrepri; pa3ptueHrt Mopa-KynoHa, no rpaemopfitM FarptxeHtt MoxHo
npe.qc(a3ar; lra.ur oDbre crpJ'r(T)TEI.

NUMERICAL SIMULATION OF THE SLIDING FRICTION FACTOR IN THRUSTING

V.v. Fourman'N.N. Khonyak' L.N. Khomyak

We irvestigate a role of the coniact fticiion in thrusting within the framework of the critical tapcr tbeory
and according to geotogical settings for orogenic b€lts including the Ukrainian Carpathians (in Early Cretaceous
time). Finite element modeis are usgd to simulate tecionic compression of sedimeDlary rocks by submerged stag€

and iake into account fricrional slipping on the detachment horizon. we assume a simple wedge geometry
(rectangular layer 60 km long, 1.5 km thick and 2.5 km deep), plane srrain state, qusistatic process and use

elastic consritutive relation. Mechanical loads include gravity, water pressure on top and lateral displacenent (up
to 0.5 km) ftom the leff, whereas the right side is fxed. Numerical results show specific feahues of the

hhomog€neous stress fields for small (0.01-0.5), middle (0.5 {.64),larye (0.6H.8) and ov€rtarge (0.8-1.15)
friction co€fficients. The magnitude of the tangential contact stress conlrols the ftont between diding and

sticking zones. S.ress tajectodes enable to predict thrust structures using Mohr{oulomb failure criterion.
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