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A.!. apuH lO. E.,6aw?c 14.\'1.,,tlcaotu A.M.
Kn€Bcrofli rocyAapcrueEEbrit HI{I{ nuponprl6opoB. yKpauFa, r. KueB

,Momo4te

Y cnamnitEet)cmaewrc cgaacHi ivonoAu 6oponb6i
r wparL'vdq Ha.itupi. a na{oJr n?tni,tHi piacHHt!.

arha6ane.Uona, 66nztq waeann qaar na o6aacnie

M )lopi tiA taoalis i1'.1tttpoArczonepopauy.

N{ETO,4I,I I4 COBPDMEHHbIE TEXHOJIOruII B EOPbEE C TEPPOPU3MOM ILA. MOPE

Absbad

n1e anicle prcsents the netho^for strugle zoith ter-
rori-sm atsea andt$hniul.ledsions, ahich are guara -
teed safeQ for z:oyage ships and oAecfiees at seafrom
ihl ernotional ten orbn.
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or rpere_ ,.r ...:eneH!,14o rro.nrlTr rrrec(\4o orTyar Irno E \l]rpe

l1l. a o ;,: ,.--rcpxriBaersr s pa4aiior:auov u npercrm
jlettr:o\r i:-:!.1.-.. Clll{roX\.areHrr''Ifurorr,*u.ra cryare

nrq r:c.r::-. ]:opr l]ipt'6cxcii", rf,e cm:ffio: "na.rturo

HoBoio .: :::: ..rur ri<rparcnpl:ycrcr 6ccnpcucscrmr,rr
ycrr.::.i:rr .::rrrri \'rlpoeorry coo64ecrly co cropolu
\ie,i-:\-:: :::i :ipr1\fnH;lr1,n6r\ r1'fetpofrc'fr,lecKrr>r

t\- . o,\fr..Hb ",l,"t.L! t I.r ",F "
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Hocre;. : : - r: :rr:r\f r-aliHo.rorr,1j]\f, lrro ycn.rr raer

repor:,:: : ::r::::.Hrr pa3"rrl,rHbr:r Brr.4o! opvTirlr
trncclrr: : : ',.:: r.rollll).

R- -- . .plr rBqo
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T)tA"rrr /
rl rDl .: :':.,:.- . :i: rspe- 31rl axuxr ocyruccrHr ort
5cca:: :: : :.:: :-,xa'mrl1 ffiriolx,r(:lonobHq d
rIcr,.r.:-:::: : :i.,:1cP:rclB,rpc.qc:Rrnor4 c.6oii
p:r':1:1,
O l- - r,-:.6
atsra-: : : ::;::. -: : -_la:icT! :locTaBrill, Farl[HeHHiII
ts3p5=:ar:-:r < ,:::5ri 3aqaclllo olep lx. cr\M.lljr,
3i]|i-:.::.-
nai , -.:-: :=.: .=::.4arl. Bccnll a}{r(!Bs^1
IeIr:!-: :' :r-r : ::'rr _:ri cpelcrsoM E p\'fiai rePPoplrc-

, .-.: \n'Rr trl npMupF, b.|e'r3.

-t: . _, .,... h:\^udl-
q)r::r. - :.:: : : :-=,:r: - .oeHHo rfopc(oro llHcrr'rrl'ra

rM.Il.C. Ha\i roBa 3IecI xq a ]ll]'{c ts r1are}nra,ra\ c1arcrt

l4l, [5], [6] xpurolrrcr Mnoroq creHnhre npnMepnr

npotB,{eHlnr }lcxllyHapolHoro reppoprBra Ea \fope ro
rnlol.tl]i c.rpaHari rfl,lpa.

Try,fi o6pa3o\ 6o,G r,fircTl]o crpa larurepecoBilio B

o6ecl1r+rclmr 6eonaarocnr Mq;omrD one;na !.rur cao5oj{r,r

Iopex.{aBaHrq x roproB.rrt4 3arrllrrh] Mopcxuri pec]Jpco! rr

o6leKroB or rcppoprcrr'r.recxoi:i n.rrfi rrnoii rpiDile6iroir

terrerbHocrfi B axBarop fi orieaHoB. l lporrltsoreiic, rre
ece;n-v cnexrpv y4ro:: 6eronacHocrM ra f,1ojre, (oHcrarF
pysrcr E [2], rpe6yer r$an\ronoHtourtln r1 r{olreKu.$Hnx
ycxruii 4rrr pe|r-.nrieqnn cor:rrecrrr,rx rtep r,'ro6:r:u,nor o

KorflncxcHbrc r'Hrnnnnflru no 6opr,6e c rrppopr:rrol
npELr purr'Lnlrorr [ATO. Tlll u ml,x.\ :,.fbr ]r2 [7] 0 2004

nr,1, 6r ru ::Inalnrpoearn r4rory:L\sn ve-t) ri tu\na'L\ Ko,\rna

Innr no-eiLr rc(]Jop,\rar LUr a'lb,src: E cr'rfl, cnoco6Frc nponr

Bocrojrlb \r])o,:L\r XXI NeNir. :r|a rporp:Lura ll)cA'cr1arp1.r-

Bacr locrr'rieHne Pj{Ia r(eneij, cpe.ll1 (oropbr\: 3au[ra
Illtstrxcli r1.i|ror or nonln/lHnN ll.F!, 16 rnptaicHlrc x Ha5,iroqe-

Hxe 3a rc:ppoprrcrr-\tri c no\rorrLiro HoBr i1 1e\Ho.,IOrx I x rLp.

/1. l' o6ccrcqcHrrl 6caonacHoir r-rerre.rll,J Jocfr r ra riope, a

ruure 5e;orrac,rocr! vopcKxx coop]'xeHirir rr o66cRroB

]r{r).rro4nn r ae ro'uxo;rrcpL,r xo )c[irruno or]r.rs! m-|py. r-

poE&nn, xorlT]r.Lrn no.rn,r\ r ryrci]. rrp|rcralolucii ftiirrlpf u,

rro l rt) a(Tl1tsmax l r4urreHeHr,r{ re\Hftlrecr<fx cpeJlc'fE

'1t,, or-:n arc q d 
'.|I rl

c.Rjri:unrjr ( ob?elerrr1lrlx anoHorffir\ x 3q4r'r 1BHiNoio.\r
rforrrno.lefcr B!, 1r,ppopl13rly, a ]nl|l{Ho crrcreif npomBo-

lcircrrr'H ltinepcr'rorir r ,l-r crra\r r cp{cma\r (n,{CC). To

,ric rofqefRrBaercr fi B c[r' L( l.i ]. C xotrro sro 3nn cpcrcrB

locrtracrcjr cnoerFrreHroe o5r aplxfrr1c orl.1ffi,N o1'i{lr]!
Ha {r€rnnll\ o\? aqe\roir anpaioprir,.roKfnl:ruri'r I1 lir;Licrr

Qr liurr{ lxr rrtj] rPrnrinlrq ferrrer 1rr, o vepa\ 3ar!i fr,r.

H LB.nlrlrrr o6F3ov rocrat.rreHH:r-.{ iiivLa,ra. h?K oNre

'{.te rc, ts pa6orc l5l, pcrncrcq :u$r-rnqecKr1\flr verola\rn.
Bl oprq ao.,roBrtrla nponfiorc Bercr crau nepno/'toy aKnn

fi om pa3BrIIrl-q r€opcrr'rrrecrior:i r nparr1lt.re(xoii r4lpoarlc
'1xr{l1, B rorr rrirc.re rr r Hanreii cDal'e. B 3ro1 xcpr4or 6r,r.rul

pa:pa6oraur,r octorn reopru1 r'4lrpoaxvcnrKr, rynHrlxnbr
q)oemfipoBm lrJr r'lqlpoarVcTl,.rcclcx cpencm (fAG), 6br.u

co3/!1HJ' u rHelpt,fiu ln1 Qrollx rfironrc ffIpo${mrqecrure
cpe]lcfra pasjri,irrHoro npfirreHeHnjl, kol opMe Io clr)i nop

o6ecft.n,B3nlr Bbm.rftel{,re laxHoir l;lra\ru otTaHn rolxrut(
rpaun4 :4qa.r 6eeonacnocrlr cyloBoxreHfir, Halumurll!
3B]']{oroABolHori cau,l D lpylue i{,e.rf Ha Mopc. Eo.,r, oii
BNralI r lroll lraxpa!.reHr,ra clc,raH r Itnenci{r r Htr4U

nmponpr'r6opon, xoropnni onretraer r 3ro\r ro!J' 50 "rrerre
csoelo ocHoBaHrrr. l{Horne p?Bpa6o1lrx rlHcrxr]ra ro
co3aaHrro pa;ruorr.{polLlrycrrf qccKr|i 6yeB (Pf E),

LIIerra K). E.. O Oa,reer U.NL O J-ler(Ht1H A.M- 2)



u

6
E

F

E
E4

E4

tr

I-z/zooo
crtrrForapHrx! Beprwerlnix l'l Kopa6c.IlbH![ IAC o.Boersr
B cepfii oM fipofi3BoacrBe u H|\o/rrrcr Ha Boop]r{eHnfi
BNIC yrpar'Hbr, Poccr'nr, Eoruprx, l4HArlrr, BbernaMa,

Kri-rar, Opaxrprn, Iloirbnli r rlp. crpax.
B pa6orc [5] rynBe.Aenlr trrHorotrncrenubre ripnMepu

pa-:Ju$su rx4poalty(1xqeclcfi cncreMj ccrtlanH6rx B TaKrf,

sF Jrtr \.roc dr]rrtJ hr'.TJA.B"rr"u,jp 
"Hxr.

OpaH{tt, Kartanq fep\ranua, Poccru u rp}rrq xoropne
crorr ru rooplrxeHnt,t BN4C a xr crp:x u peuarcr 3:Lr{aqy

ocBeqcHr,rr nor'IroitHoii o6crauorxr r 4errax 6opr6rl c
trpo,tanc]nr-s\rx TeppoprE a HaMope.

Oco6oe :ualenuc npormoreppopncrrl€txorr 3au!rl1]
o6r,cxron na rropc y4e.rraror BMC CllIA. B pa5ore [8]
ortriclB.:rorcjr Mo6finrsrc eeAcrea 6opr5n c rtppopucrann!
ricllarljvsvle ! BN,IC CIIId ?ro raMe, rcr,x trqpoerq,crr-
qeclraec crsv:rHa6rnoAdnre, Broroqalorrla,stx,lpoalq,cffqGr-

nxe 6yn AN/WqX 2SPD o6BapyNeaun noIrogarx
nno3rlor, kopa6criHyF aHre)rHyro crcreMy IDDA,
ratromGrpurul.ro 2$.crr.rgcK1,ro cucrsuy LASS r cr,rcrcvy

ocaonlcHor rr I]a QrpBare[L\ w55.
OrMe.raer(r, .rro B BMC CI]IA Brmoul'elcs rporp:L\r-

Ma ctEI fis aBlolroi,xoii n!4po $rcTr.recr<oi:i cucrei,r,l !,rl
ycraHoExi{ Ha Bxo/rax B rrJEmu 6arqourrua xopa6.rreri,

BKl]IOlaIorII2-ql'rrAp(Xpot1|,t MaflrcroMe4rlr, 4r]r{firr.reF.r'p
qecldJx roilcri. IaHHhre 06uapyxcntx nepe4arcrca no
puuoraraly m 6eperomri noc1. B 2002 ro4' BMC Clld
3alrrlmri]'rru noHTpaan Ha nocraBht, 15 ll{Ipoanvcrn rccrujri

crunu,n1 (IAC) o6Hap\.'r{e.n{s flonuoxm,L\ rcplnpxcro! <C

Iapann> [8].
otuop 3ap),6eJ&bx ncro.nnt{o! [9], [10], [11] o&rrbr

Baer, lrLo m poc cGArrrrJrl fAC !.D{ o6rnpvxerxrq nolpo4
r*xc5rcxrcqcoogamr4rioruLr:l(rc.rlq,l1oxorcrByuMopcIa r

coopyxeHrrAr, pe[acrcr nforya\rMno BMC r rpylx)i
Be/orurDi crpirx, Trrara (?|R, @pErqrr, I{r:Lms, llo'InaH/l'lr,
Be-uxoSpn:rur Anrlrom.rul,re rpc&loxcrll* B orHonremnr

co!3aaHlrt cotsPcMeHHHx rnlpoarycmqccKr{ cp€Acru Ajljq
BM: vkt i"" ,r- ,:rer F r .D".Lr B D.6(rr. I r2 .

bbr.rlru- pa-B | " u ro J XX, d"'- XXT B" r ,B

I rHo n'h rt r6oDo rF- 0rr.,urr}rr, Hudoir..oB,'^.r .n o,

3,lcrreHrHoil 5a3br, (oMnrrcrep]r3aqxJ,L tso lcen cocpari
rcxHrKr{ Jr npolr3lorcrla, B nproopocrpoeHxu co3{aru
ycjlolir<rrlojrBJrertur Inlpo&ycr rrecknx c.p€Icl.ts Hororc
noliorclns, ulrllrri uyJlr HoBlIe rpe6oBanrJr r,r K r Jllpoz!{yc,
rrqecKot annapar\pe, ( llpmrqr,rllaM ee fipoeKrrpoBau{r,

B qr.ru\Lir.^ Bp \rr q'o". u fuurhrlc .oBt 
'p\rpH 

'h A'

irHo8r,nrlercr mru reneHrnr ur4)po ,ni Meronor o6F&ftrt
uH-olnrL l ' ro np6rp rpx\r-h, r" Kornr,o-etnoir
rexrolofldr 14 rrl\rl]..1\nireye\1'l)i O],1n{!.to]'.lrTbnbrx drcriv.
tr4cnolr,:yordr rarxe uoure ft rxorror.lfl r npx kolcl1ryrl-
po&rHr[ ariTc-rrqecr\.m(id{ren}sD{ cr{detr, fipeJlcr<unfiIo]Iulx

cc.6ori cnox.t$)e MtortrrrJ.rcslre rlrreH:aue pcrrcrrq KoropHe

o6ecnec'ruarlrr'riormrla.trte rorfl(rr4 rar*Hoiirl fi B r<oHeq

Holl nrorc aooemnrHocrrr pa6orH fAC. CyqecBeEHoe
3IJaqeHIIe 3ro fiMeer rlpu npoer{r]4poBaEu ctlcreil raK
Ha3rilaeMoii "\'r;Lroi:i axycrnxn" - cro }latrfraquouar
fl.r4poan:vcnrrreo{?, (r/a) amapal'pa, alll]l1pal]?a ciernor
pc-rn€Oa Ina tr xorcr.a noABolrir,x o&,eh_oq a rarNe fAC
IIACC, xottrpt re aorlraru o6,ra,qarr eqe u xorcramrocruo,
I{a,iir\nr necora6apxftnnar uparcreptc[Ira,rnr u norpedne

rrrrc\r 3,reKrlorHeprrrr, a rtor{e arrouounocrro pa6orar.

HItKe Dprrlo11lrrcr rprMepH fAC Hosoro noxoaerxlq
8e,s,1ry1 pairpa60r0roB MrQa.

fAC .i-m l]orroirctnu CSDS 85 Swinmrcr Det€ction Sorw
Systen (pirc. 1), ryor.i3BoAcrm ](alr:r]lc(ori Qrpr6r C Tech

[13], npen a3lraqeHa 4:r;r o6napyxenrd nogro4nrrx
H€crffg{oHr4rcB:luo rpolnrcrmn{ri n"roBqo! B ccr.ropc 360"

Ha rrcr:rrqm{ Io 360 rr, Norop:rq vcranarrrrBacrcr na orc
Mop, Ha yr.anemflr or 6€p€ra ,ro 500 rr CU'3r' c 6epero8r,^{

ftxroll ocllrlccrRrsercq $opcrrn\rKrAre\4 Cr"a|n{rs More!
r:us& ]'cmraErrEar6cr Ha J{opadL{i

(f)upuori ThomsoD Mrconi Sonar (OpaHqr.r{) c6naHa
fAC o6Hapl,r]ieru',1 lloHer6arflr,r SEA WIT\ESS (pr.Ic. 2),
(orop:Lq o6ecrLe{xtsaer oreparnuHuii ocMorp pv5cxa 10-

50 ju Ha r/6r.rH:u ro 30 M [14].
loccnricKi\ar qnrprlaru 3AO <Axlavapm> r Ofyn

<Tar&porrxlii saEor <.Ilp 5oii> colMccrHo p:Bpa6oraxa

corpcy€H1nu r.op;Lare.'1r'iia,q rl:tro|n6aprj r:ur cru{lr{ ITICC
- fAC "Axrna" (Uic. 3) a,rr o6Happ(enn:r r ouqor rlpr.r

rpyrouou o6:ope a cerrope 360" Ha rr.rcrarrlrl l'l .,ro 300 M,

Koropar, ( roM! xe, ocHar(eHa aErorarn3fipoB:rHHr,rv
nportlBo2trlscpcrroHlsrrr rparoloMcroM In 65 [lJ].

N4o'[arcflrvrpe4rprrrre HUil (P]r.f ,\sarn]qL-r>
rlv lT.n: 

' 
i Io r'T oa{iE-L-rr ,. r(ojftrrolrl.rr1l . Er,.}F,n'
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Bapl,lalf| fAC IICC 4l]-,r ol])rJlbr (opa6neri or nopoars[\
A]cepcanroB - Mf-747M (prc. 4, prc. 5) c.a:r&Hocr6ro

IeiicrBltq ao 250 rl o6ialaroqrro MeHllflt'nr m6aprr1:ltrr rr

rcIpe6nelnre\i no c!€BHelnrc c rp€4q0'IlliM o6pasuoM [16].

Cpe4.r nocne4m pa;pa6ortK KneBcxom H1.114 l r.rl{po

npn6opoE, HalrpaB",rennbrx na peneure ralav 6opl6n c
reppopr3MoM, Mo,{clo Ha3Bar6 raKre, rlax c:IaxLIIfi o6Hapy

)rc}nr' rtrjrnro-no.qo6rsf,r o6ber(ro! n crun{rjr o6Hap}DRa.nrs

n!'toBrlor-llxBepcamoB-

Cratrqua o6napyxeuur nronqor-rErBcpcaxroB IAC
IIACC <Tpo)ro> npe1dnr,lter ar6on uo6u,rraeo cucre;uy

3:rr44rbr MopcKom py6et{a (luc. 6). OHa rperHa3Haq€H.l Ilrre

o6edle.reHfir,'roku6Hoiji rpy6exxo]i3aUrTH roenHr,rx

nopa6aeii r cy4oa ryarr,{ncrcro Orora (pnc. 7) Ha He3alrqt

rqcHr*tr perlaa\ n B r4atr.'Iar 6:rsr.rpo3:llnr{, a rr&fte pa&.]Ilr-

Hr,tx ]4l!orer{Huqec]3|t coopyxcHrii B oTry!|ToM Mope, t
Irop-rax laBiuirr\ lyreM !!l'B"'rerxm ]lotFolH]x( $Iaep(nu-
TOB, KOTOpHe ABnrarOTCj{ CaMOC',fOi{feJrhHO ll C Aorron&rc

Kol{l,lcr{l fA. Too$(r"o6c,T..os." o4roBl,.\r{-,{sriii

ofuop armropun e ropu:oHrarbHoii rraocrccrn B cenope

360' Ir o6napyNeuue rropoaHrr{ trrrolqots, ABuxyuacri
c.aMoclorrerbHo Ha r'.Iy5uHe 1 40 M rpx lorHeHrx roprl
Io 3 6a",r,1or Ha lxcrar4rx ro 500 M. IlpeAcraereH e

oneparop! I;ulrIl,L\ o non]o{Hoii o6c.rrHoBrc, oro6lr,]lrefr ePrc.4. Mr 747N{, onl'ckaerrHii npn6op

h : 
'.!.io!ar 

anapaD"a rAC Pqc.6.IAC <.TpoExa>

27



I

I.-zlzooo

E-

6

*
&f

|.]l

F:

E

ii Prc. 7. CxeMa 3aurr6r (opa6n,

rlac( ltsrfircHrrr rnclrop'foB o6HrpYxeHHr,rx o61ex1oB

rDor13!orr,,"rc;r Ha r{rqrpolov turcurce xoruuolepa (plc. B).

l1p].l noc4oennr c creur,r p$cwrori ::urunu ua truore
fAC <Tponra> rpe6r'ercq rDuM€H€xue p:n.xx,rnr,Di Lrarr'
cpelcD (Hocrrrcreri), Ha r{o'foplnx ycTarJaBJ |l:lrorct
cranqInl, c p:EHeccnrcM no.'rnnrrl oxparrxe, roro py6exra-

Harr5o",ree'rexnororuquurr cnoco6o,rr npe4crar-,uercjr
pa3\rc reHre amu]rrrypl,r fAC m rnpcxoii nnr(npve (o'arr
l'l3 lapnaHroD npnne./Lex Ha prc. 9), Horopar l.crirHaB.rri-
Baer.rir B lre6\'errori ro.Jrc o)i? xrclrcii arcaropru Ha jnopc

ll c{rcrrumaer nerrriL.ry rndx)pra1q!.i or fAC Ha 6cpcrotsoii

nocr'c5opa nr{nprnqn r no prqglora*ftry.

laccuarpnBaq Bonpocr,r, (:Bfl3arrrrbte c co3laluerl
rr1Apoaft\ cr x'rcc(oji annaparypu [17], [18], 1191,7r,rz
pcrncHiq 34'Iaq ocBeurcE { no,FoAHoiii o6crurouKr n qarni
5opr,6r,I c reppopriJrrcr, circq'cr orMctrrr, .,To npo6,rern
cor/(arur jr crcrcrr rrj{ 06rapyNenrra ua,ropa:vepnux
aolno/trrrrr o6r,cr;roB, (aRoB6rr'r'r s;lrlo1cr rlUruoulue
rl{oBrrbr replopr'rcrrir, oflierclq cero,r(r, Har6oiree c^rroxroii

[5]- O6trcrtrercr 3ro Bbrcounnr rpe6osa;lrlrrl r
3oQel{nnrIJocfx 3aralTbr orlaHj{evmi oGexroe, a I rrerrro
rpc6oran|avrr gocruxcufis MatrcnM:urHo;r l;Ll]flocrrJ,
mpomHocrfi o6rrap\.rc}nr{ u llraccr.rclra{ !ff no,Troa{Hr

o6rc(Tos npr,r locraroqHo xecrxrlx ycioBIIsx,
onpi..aorr\'r B rFlrqy o oi.rp.Ao B..,\ta \tarot
orpa:r,aro$uori cnoco6nocrrro 3rrr\ o6bcxroB Ha (boHe

EeoaHopoAHocrr{ ruopcKofi cpeabr, oco6euHo B

Me,'tKoBoAilrx ar(Baropl,lrx, Ilo3rorry rrpoeKr]rpoBaEue

fAC nnCC, orlrocrqtrxcr K rtrApo,'ror{aropaM
6rtxHero leiicrBxr [19], fiMeer cBot{ ocobeHHocrr.r

oTnnqaeTcjl oT Tt{lroBolto IIoIxo/:ia IIp,l
lpo€RrrrporaErJrr craHufii ra[LHcro AeitctBng 4r$r

o6Hrpv r.crue 
",j"".roe " 6o,"s-ro. orpaNarou^ii

Oco6euuocrr :a,qa.nr o5nap]':{ienrq n;r-ropa3M€pHlu

o6r,exros c panrycoM 0,2-0,3 M

o6ycLron.,rena nx rra,roii orpaxarcrqeri c[oco6Hoc-r6ro,
nplt (oropoii rHcp rjr orpaxesnoro or o6rern crrrlrana

coll3MeprMa xnfi rf€Hbrrre r{HTerpaflbltolo oTKJt[Ka oT

ocser{eHHoii rrrloqaAn rpa}n'lr,t cpelbl (Isa fiJ1lr

nolepxrocrTa Mops). I4coBrloBaHur llo]{lillBa1or, \'1o tloM€rct

lepcorpal{eHnq or llHa l1jlll xoBepxHocrn Mopr npx
3oHs,ipoBartrnr, r.e. Iorr1rar l1 rcBAxHoc]ria' pcBcp6eparEjrr

Brjocnr ocnoBHoii BK.raA s cJ'r"^aapyo rroueq' [19], ua Qore
roropori ueo6xoguvo Bbrsll,rrr, non$Hr,lii crrHar,
rq.r-. ennur o. oou",c. . lZ -pH.t|nHu, . u noBApx.o.l]roil
p€Bep6epauu orpercra{cxc'r c,'IeA{orqerl3aBrctnrcrcrtro [18].

| _ a.wcrirtn 
" 

r[r 5
lbrr- pc

Irrnr /!$n€rnic noMcvr:

(lunt :,r )

lAc 6,, - Koso{inrroreF f paccenBaHnr;

W v.rrH^.n ffrn\rupHnq

c _ cxopocrr 3ry(a B BoAe;

(1)

(2)

PRc. 9. MopcKa, luroopre
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q rrrir1 el6Hocr6 :Jorr4r4rlror urlo cxrdtu.Ir,
3r I{oc4rouureHr.ctsriaHHr,iiicHanpaBrcHHocrbm

3r noc4roxrrneH,| xpocrpa|cBeHHoro 3aTFaHrrs:
I paccr.osHriei

c - nrorHocrr, cpcllr
ArarrorlrrHr,te errp rcHrr.r rriq fi,{onFoii petsep6cpal!fl.j

[18], no n rou c",r1"rae oc.ra5-,renne :tag.rcurr,r no,next c
paccroa+lrer c6parao rponoprnou:r,lrt,no f, no qruremno c

Kor44r'qnerlT 3,, onpele-,lj]crcscoorHonrerMrlrui

3,, = K,/Kr, :L,r.1roEep\HocrHofi peEep6eliui4 (3)
:.: Ii,, / \ r.rr lor[roii penep5eparsu, (4)

K' horoorqricHr lror tireHrparll. r *rpaKrcprcr!(u
HarrpaEreHHo!-fx anreHlrnt XI{ r4nr r,i3,r1\erin4

Kj, ho:Joorqne g3ai.irrHori (orueurpaqrlx XH
npll x3nnreHrul li q)reuei

K Firr.i{inrurem rcuemparpnr XH u ropfi:om:rm
Horf lr]o.Filr:tl lrpn qrxe\rei

,rlol2pror\n p\ r B!]pe-{e Hl1c (2) r drcreve Cn, 11pco5-

parl'el ero: rr;:. vro6nHi iL:rr pactlera 3aBrjcuilrocrrl
Be.rri!rrHn :r! ieri;I' nolepxrocrnori perep6epaum or

Dr'r -,. :6: o,Ur 0c(K | 0Er4"
J0., - - 0.00 ,01.,K I rOlh,i, ,i'

T, ^ : . . n.o-,..-..-, -- D,.\ -,-l
:D-i :; :;6.5 1019($/)-10tq(K,, )+
1ir <, =i :t ga:) 2Br 0.001 1olg(K,)+

: '.r(6 ) 10lg(H) (6)

:,r,r ::,1.1J-1ots(\v)+10tE(K,.)+

: .:r:)-!!r 0.001 (7)

:: - . ::r.:r:
li: ::.! :: :::,::: t.:cr6epenfin u nprrc'rcHHlrn

aHarfi,:::::- -: :: ::J:::::; r: iloiir;hrEae\ ! r0 yncrll,lqcHr,jc

: -Bt .r ,'h',':., ^..rnec{l:l..:. =-:. :- :;.:::---,oro afix,rLra a tr5napyrter rur
noreirio. : ::r=il .., I :. ::i: op riorqHocr He,ntrrqef c, B

$]fioil=-j-: :-,r:: -tri!
B tir:::. .i.r: :::i::':rr:j Alljlcrrplncrcmromnrj{r:u{re

Hrtq (1). 1r::.::. :::.:J r:i3or.'{ro \?oBeHrpenep6eparjrl-

olrHoai.:c\::ir:-,- :: :r.rr:r!:i"o?,i4irnuel'1ypa(ce,r 
'.crni lioro:::.: j- :::::.:i.ri rio[lHocTbio pacceflxn clw,

.t .\o \ ..u r.
frcc€L-1: a -.;:::-:;.crir or r,,e,jcHr'l (o3eexuleHra

I i,Be.r:E.:-:r- -.:i:r...2c;r., (3) ll(4) rcrrreErtre,.re\.'
rcHEr:e i--:.:;: :;...- noHrre'rlpaurr xapamep clj,iKL.r

HarUar:.:=.:i: (\I) r4r<r.rlr,r nprr rn.luenmr I 6o:Ll]]e
a nptter:c. O:c:r::: oc-ra6nerne tpoBHq penep6epiruu ts

nplDrll?.ri!\: c;xriale \fotliuo focnll]n l€'Lrl} lloj vsaln1$Bat
r rp€are.jiri,rr|enl]jr ts 4ne\re x \xrei$lln l H:rryzareH

HOc16 ee E lEtl\erltljl

Er Le o,Ero yc-:rorre vucr*uenrla rli,r!,{a t*lea)epd olor r-

Hoii noMexrr B cyllapHorl or(nrJxe 3ro vnefihtfieH]le
;-IrrtlTeru,Hocrr cfin rn q (oropoe lroxHo loclllvb riyTe\1

rnot,roB.Hl -..u^Ho\., rIb, \nt lr\r i.Lt
o5p5oltoii npr nlopoii ol'rqeclrrlrla.rcrr c]r;mre rlrljnflrJr o

c'jIram t1sl.
Ha ocrjolrxrdr rl].rroxeHHoro rro)RHo coopr '.rqrouar6

ocHoBrr,r rlr[.)r-16r B rLpcxxolryotaHnl IAC o5Hap\rreHrfi
ilropa3\repH6x o6rcK1cB:

- ]tsillnrriel c HanlmJr€fiHocrll flprlerfHoi aureH]ljr, !r1o

locTrraerc, ylcrrtiqeH ell cc rffi orotarjaj]l]HocTl,t) tr
pacmrpellr Lc HanpaRreHHoLlu fiaTvq orteLir irHrcifl$tr

rcnolrl:oBaHr're 3orurpyortrix oiDr:uroB 6o",r6rtroii

AErTerrhrrorTjl x c.{orrHoc.r}I
b or rl lo.lo " 't p"dttto tt

m"'13r.ft orE)ernlroii o6pa6orK!1;

om rrltuGrsrii nn6op rrcnElocm m.iJqetnr.r (Err1T€pln:i

\|'L'.' 'U 'o" 3Ff'|''o''"\, .!:'|"
mreHHoi clicrer1nr)-

Teopernvccns rpopa&lra r an:Ln,mr.rr:trrtii p.lcqcr &l-q
3alaHHErx ycrroBr4ri no3Rorrmr c4enarr, 

'rrBol 
,iro

onrlMturlno tsH6paHHbre npr xpocnrrponalrrlx craHqnr
rcxH rrecrir€ pcrllcHrr r] 1€\Hrqccn e nnparlerpbl cc
uo3rorrror locf 

'rrrlr 
3HaqeHr.rfirreprtTrfiecRnl tLilrr Lr roc1]'l

06JJapvr(cHns no.lBonHb|i n-lotsr(o! c loct er oeHor
EeporrrrocrilJ r.r ro! rroc'r,io B lxrqr ryce 500 rr, qro m.r{ercs
;locrar o,rHriv &rj{ rQur ur'l]rq pcn]ern|'.

3a&rru.reln{c

Mero{hr 6opl,5!I c repof}3}rorr r4cEronarnro, @v4r!1-
Brr€Huc cp fl(, o6ecrc,rclniro 5eror acHoii rcirre,rl,HocrrJ a
\rcpe, a rarirle 6erorlacHocrx rrclxi(u); coop\dreHrdr r
o6aen oE. 3ro rpAtver I er rucHcErs r.rxHlldjxll)i cpcrcrB,

npx nporerLeHrix rlcponpruardi no orifaHe o6r,erifots u
aHmroprfli, o6ecrcqxBaronrr.i)i octscricHne rr liorrfi)o.rr,
o6craHotsxn, a1ar{xc co3laHfir r ofir,Diri 3o+enffIllnr,r\
cotsperlcHHHx cxcf(\l nporr'rBo.,(excrrl.ir rcppop r\fy -
crlcrci\l npo-fftlror(etlcrBnr 4rmepcuoHHsr\f ctr"ran ]j

Hanrv.ntlnr o6p;uo;u aarava 6opr,6r; c rqrpoplnor na
Irofe penacrcjr arycrri,recKrrvn \ferortarJrl 3ro npr^fc

,,oB,t toFo.lo"
ohcranon(r1 olr iqe\ro ji axoroprn1. cncrex o6uapl,xcunr,
.rror,:"urur rLrx r rirac.rnlncLLul1 ]Io'Eollllx (rii,r,l{ro9'

I C o6mp\rrcr:ru oolluoits rlrolrtor rpqrn3Haqcr$r

/Lr, o5e1 xcqemlj{ -ro&r]rrHoii x pr,6eriHoii 3ix4n:br Bo{r]nsx
Kopa6rcli x c-ylo! r li'lalrarcRoro !b.[o la H;r Hcirrxorrre]rn l\
pcl:i,ian Ir n nyHKlari 6a3r.ipoBarrts1, a ratsx{e pn:.nrrtl|rrr
n1apore:crlrecrxr coopurerrrti r onpno,rr rrope, r ldpru
11 rirnar'q)i rL\Tcrr BnL.IlrleH|2 xoMo,Ttlri /tnBep.!]1]()ts.

A,rg opranu:aqvl py6exnoi;i :aum.r,r auaropul
peft o\Ierr,uycrcs ncnorl,3oBaHra€ vopc(r)i rrarQoprr c

parreu€HHbnrr na xllx IAC IIACC, (a( Har5o"'ree

1t'xHorn11aq$]ii cnwr6 loc4)oeHrfi c]1c-Lubr.

CoBpeveHHoc pa3Bxrne roial.rccxoii 6:rrr,r rLpr5r4o-
crpftH[t .(J3]laro ]'cnoBrr !Ll' F:"Tj;{rIrn{ norr|r 4ocRroB
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c aupaaresrrlr nllCC. B csoro o'rcpcrib cG,qaHrrc HoBrL\

rDoTrBoilliBepdroHrIr,]x cpelrcrr ']pc6ycr rlpotDa]l}lHoto
nolL\ola, r|ax f,roler-Iaerct ltrtylljl,,llrl flpaxa\fil 4a.

Ipoelrxpo!:r{ic fAC ITTfCC mreer cEofi o.(6ernrocnr,
anrofio\aroxuccr B sanaqe oalHap\*er r trx o66eKrog, rftelolLrlx
rarlvm orpaxarcrqyro cnoco6Hocrr, x Heo6xoAnrrocr[

Aocrnxerxfi r1axcrnril-.InHori itit'rbllocTr o6rap],xer1u, nj,,

&.ar.nperlaem pemrcmreu\fi oroknfitHocnrnyJq\firEDi
clrcre\J, ucrltrlrl€oB.1H]ra\r ornfiiilrbrJoiio5p:LaxrKu x oloxrll,Di

clnHiuro! rpn orm.i\turnno\1 sr,6operup:*rerpor a1lrr.rpn1pr,r.
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Ioc. aucyaanaci norLnu6icmb iaet mulirau}i
no\qp&eooi rLiltflooni nocqxatt AemLrei, utro mpgnt ta,
daiauii.tHui tn ittit& tenodon er.tcpo,vcmph. t4o

6asymoca w 6emeppaii pe(aqnui iLI onop! py.rcai

anpo eadtcenozo a noceptatu i$aaHmop a. BcnraHosna$
Lura:.Ltrr6 era| nqu''o'wiaqN s,uma&oo rit .tu"wpiarig
3 ir'li oryW 1 ry p Mr.n.1n11Ho ,;'t.

Abdrad

Possibitit! ofthe componmts sudace stretleth iden-
tilicatio of aaiation tech ique tribotechnical sgstems

uere etphrel b4 the skleroneter metTod, bdng bascd oh

c o n ti nu o u s r e gis tra tio n of re sis trln c e fo r c e s to noti on

ofhdenter incuh:ated it, Lhe sutface. Intcrcomection of
tribalogical behaz'ior ofmateials aith their structural

O6qa5l nocranon{a rpo6n€Mbr r ee cE 3r,

c Halnfi o-npar(nrqecrurMn sanaw$fi.r

]lou! xcHns KaqecrRa ft lurle'(Hocr
r,1exrnIrMoB,ranj{e.rcrr{l]ftrrj1rr\fl,r,\lycroBrre\{ft*trrqsniom

nporyeccr CoBperrcHHa-q u:l\''lia r re:iHilja.TaBrr noBrte

3illlalrtl ctsrEaHrHc c pa3HmreM aEfi aqfi or uro-Hocrllqe(Koll

1t:nrm1 arortrroir 3Heperrlcrl, anroer,rncuoncar:4 r.,r.vimrctr
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