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TPAHCNOPT

TMNSPORT

Kypnanoe V.9., Xapteuo B.IL, Aterceee O.M.

Itoollcy3 yll}ry AE{r93JII,IHtrII IGITUII{rI{H
KAMCbI3IOO _ KETEqERE KO3 KAPAM
Kypnatot V9., Xtpuemo B.IL, Atet<ceee O.M,

OBECNEqEIII{E TAPAHTI{POBAHHOTO YPOBII' BE3OIIACHOCTI{
IIOJIETOB _ B3ruI'T B BYAYIIIEE

a.E. Karmano4 U.P. Kharche*o, O.M, Alekseev

ENSURING A GUARANTEED LEVEL OF SECURITY
FLIGI{T - A LOOK INTO THE FUTIJRE

vtlK: 629.73:681.5 1 rc45)

Maxaraao, oldorod s\odapdaes aeta4u'Ltux 
^ape6*-

'iapda 
a.ke anbn, a6ada tarysr,t kentLrdk ao6orkaeurlduk-

depouE dePsru4 tNr"ttdoo @pu?aH xaga 6ylyh|y (yxao
a6daq dgqatd),J 6orJh ,cennuen. Keautduknuh 

'chtibta-d@h Ra c*d@ npo4.cat4 6aw*aptyh, we au6pydd,
tultpanwrd4p dcea @apdfi cucb%@,pbt nwy t y
xoondrr a6aea 6dn remhewuh, ee koonmty aqatza abm
xmxd twda re.e^ennepu4 ttuhuitBatvraundpy!.
vqt updda tuoncFdyk de4aenu, .t ap@sx *apaBddk
addas /p)t 'yt B nara6dHa Maiua boko| N@hd uwui!
d4naKmar2a ),WrrB xoonqs 6au@pyfct tnMndheo-
ptuwddx 6e.a$tp NoMy2r des nwyuapyueb. Eup
dazdpe4o44o kapc6 maB Nauna2u di derp u y4u€ep-
.ai!! dery3tndeB stu scee *ozop, 6ot6ory kepd. Mnc
ddozuBaq rorcam\ nahoai,epapxwdk nFy depdtll
x$ xapaBdd.d3 tvunuws| orer.rchm epu. r,toponnsk,

naptokndk Ko noAdhhep aelteB 6ant -
BaqKrB, 6up 3re t alpno k@"c1sfix kapawnu acaaa b6ux-
due 6otzo* MMekcnW 6aarco ty 6tlpmupv 6ontn

EeB.u catlep: tery koohcyAyzy, xqutux deaaa,t,
6aekop,lFlE cumenocu, nudoa, ho6oKqdu\, 6twa.

yeutuBa .tunuctuwq 3a koueduue aeenuen t w
atua4tut&w npoucue.d6uz\t/uB4@etua, aoryoc o6ede4e-
Eut apo4hupo4aB@ )IM 6aondMchu ndmoe tarte-
he aau6onee akryMabw 

"tkonbry 
rcdocnanw u po6-

xud (pwntuoBupoeotlut aeuaaMw;i aet etdtocn! o66e.-
E @M onqmmtud o64aleopn aeckoi 6a3bt u o6u.t4
nwdtnw Hote'to-o6odoeawer aod,odoB x ecn M4a9ame-
BB 6aM\octnb,o noreno', pMnae konopozo donxno
ocwuMhu no dpeaotuBu'o exdwpohon owx't3o-
au! epaicdaxrci aeaaatu @KtO), a KomopM onpedeEao,
wo tu B odlto, pe2uo4,e lpa@h aacnohbt aaapn I uuawd-
ft@ Be dortae tpe'auaab,Busepca,aui ypoadb 6@ee eu
a 0@ pa4 qab rcnoddoatu comoun s otuedwe xu edu*
cn@aoro Mueca aadae o\e4tnt, oqecnadu, u hpo^epw

6@nac4onu deuaqwBBon Aetadsomu s e.de.rowon ue,
paptueecKo,, dwmwa c ter^sucllq$uu tpwueeaas$ 3ne-

etrd@u, o 44we annapa4tuwu, npo4a. u4wu. cne6$tu
u ePra4ur@.u$t xoNtol$n4 u, rcnopde te,wh)d6 oatu,
Bpetaet\o .?.Ama@u u o66me" 6eTonaanmu. otudaa
|t|t 4Pa"nupo@M peryt han4 tuMbr4mg 3 p.$wa-
4uu tweme WaeneBu nauj,a o6pBo&, eho6d He doryc-
nudb n eP Qta oa u BQP m htPrmw
4u41h1to otuc,ne comotuue u o6ecnqun6 6notupoaa\k (uc-
MeeH"e) @otufficherb"tezo ntawa@rcb o66e1<ma 6 qt
\oe yzp@a nep@oa Du hpu nepmde a onadee .omotxue t
MuaMba4u tudeAa,,tun tutuzo ,epmda.

knbaesu. m6a: 6enado
edsHsn Wose,b. amea ynpo*"r*, or",t-. prra n"^ia.

Tdkihg into auouht the statistirs ovr the Dast daa.tes on
avidtion a@idats / inci.lqts, the issue ofeM;hg a guannteed
tdet olsaje, is nost lelqant, sih.e the shortconinE dnitwb-
t@ in the opelanon of atiatio, acti'tia arc ,rrc to the lack ot
a ge.etul theorencal b6!' and sqqa y accelen sciennf.a t
b6ed dpptfuches to the sdf.ty nanaeenut strten, whXh
should be dedoped upon Ctuil ,lianon organization (IC.4O),
in which it is .Ltemine.l that no sirgle n uea of accidatt /
incidents frequ.h.y le|el sholtlil not Med the uite5at lMt
norc that teice. me puryose ofthe hethoilologt is to coltlbine
a sinete set of tast: fol N?.ssi,s, dsunns a .l 

'enflins 
the

safety ofaionon actirities in thelotu ofa @mpk' hitarchicol
st ltatufe Mth l4depet lent oiti@l ebwnti as well N hafi-
war., sofwre, h.tua* and eryatic @dponats that are both
tools and abj@Ii olsafey. Enwks a staladee.l resuu.o,sists
in the inplenqtatio, of ndsaAmut Wc.sses in such a wdt
at to pfewt the irfastructurc ot ia slsttus lfon tu\BirianinS
to a potatiall, dd,semus itate and qsunns blockinE @clu-
sion) of the rclewat techiicol facility i,t ce of a tattsirion
thrcot or tronsitiot to a.laryetuus state and mrnidizi"g t}. con-
iequa@s ofsu.h a ttaasinon.

Kq eords: Iight safet!, guaruntee.l letet, contot srsted,
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CucrcMa ynpasnerrrx 6eonacHocrElo lroreroB ta-
rr€rc! ocHoBHoi ynpaBreHqecroi !D''nx4tei, xoTonm
Heo6xoAln{o paccMarprBar! Ha )po8Be, Do xpafiHci
Mcpe a-[€|Gar]toM no crenelrtr saxHocrlr lp]fl{M 6}f]E€c-

OyHqrrM nlo6oi aBvaKoMlaHrr.r. p€a,m3auu{ (oropoi
aoJDKAa omQatbcr Ba c6anzrHcrpolaFHoe pacnp€Iejle-
Inre pec)?coB Ha npori3BoacTleE{Ere letr u cpoasEa
3au{Irr!r' KmopHe 6yarr cnoco6crBoBar! ycraHoMeEnlo
nperena 6e3oracnosrr,

CxoAcrBo xapa(repa ao3Er.rKxoBeEllr prc(oB t Bo3-

pacraroqar axfya,BsocTl ,rx crdr(eHrrr ao rrpueMjre-
Moro )?oBHr AIr pa3nrqf6rx rQrT qecxrD( trPtnreaem'd
onpe,{eruer aKyaEHocrE pa3pa6ons MeroAonorxl ar-s
o6ecnesessr x Eo!.4epxa[ur rupalllnpoBai toro ]?oB-
dr 6e3omcnocltl 6yAtrqux rIoJIcroB,

MlI paccMarpsBaeM p&cK r(al< Mepy acporrHocrs
rprssfierl', speaa 6eonacroMy OyrraEoHlrPoaas}rlo
crcrercl r oxPyxaEqcfr cPeaL! a talo(€ T,IrKecrt 3mro
lpeAa. (yrlamD olpeAenrsrcr xal( orcr'recxri yEep6
Irmi !pea, cosrorEre 3aopoBrr, cE :,aHsoe c yxy,@re-

HCII'HMU I]O(A3AT€JUIMN qEjIO.

Bexa, Roropbri cBorm em cnoco6Hocrs ( HopManEHoMy
fiorr,loqefinoMy ib"nqrroHrapoBaHrro c mqxrt 3p€rflrs erc

lbrcHonorr{H, Ilmepx Moxer 6brr6 BLBBarra KaK He[o-
cpelcmexno, mx n KesecBeHHo xnaccuo4[poBaEa 3a

ypoanrMs i(aK xafacrpoQrqecxarr, xp$Trqocxrr, tpe-
,qorlHrur, HBHaqrTeJrEsar, B oraen6r*D( pa6oftx [pea-
raracrc-{ oqe! tr y66rroK B,qeHex|lrD( e.qffnrqax (ccnt
3TO noTep' rMyqesBa) v | $nr1 sncro qerole.recl(m
xeprB. B qenoM 6$otracBoclL o]all(uroHnposaEltt
aBIlat[IoglloE ,II9lTerEBogrg Aocl[aaelct 3a crIET cHlt Ke-

Hnr prcka ao IorrycTHMoFo ypoBHr.

tl3MepeEne llD4erlsBsocrllo6ecEesenE{ 6eotac-
fiocr{ noremB aorDKr{o o6ecnerrr}arE ponL peryEropa
{ ero BJIllrEue Ha 3lDlbeKrllBEocrE npoqcccoB cqcreMEr
ynpaBJIeHItI 6e3onacflocTBlo IIo.'IgroB y ltocraBqtkoE
npoala,qnn/ycnlr, a rar(,(e rx BrHrrrxre Ha p$yJr;TaTLr B

alr trtogxoilerrenL8ocm.
IIpr oqe*e 3odexrnfio$s o6ecneseHrr 6e30-

nacHocrr noreroB seo6xonnMo )qr{r6rBaT6 xaparrepnc-
Tsr(l,l npoqecca, qro nprBoarf r( oxraaeMHM p$yJrLra-
raM. fi cooTBetTByromse noKa3srenl,I lorxlr6t prBpa6a-

TErBarLcr, flpen:raraerarrfi MeroA oqeI{KI' 6BorncEocnr
norrgroB, ocsoBaHH6tff saTp€x )?oBHrx noBeaeHtur cltc-
Tevlr: pc3yjErarEr Bncoxom ]?oBEf B o6ec[IesenrE 6e-
3OtraCEOCTq trOIeTOB, nOB€neE e nOCTaBqqKOA yon)'r U

,refrerBsocf6 p€rym,fpForulrx opraBoB, rBnrercr o,ID{otr

Fl raparrd 19orxr 6eroracEosrq noreroB [31,5].
ikrerpryolam', clrgfeMa )mpalteliH, tto3Borter

npn €3rrL tp@r FPaBr€Exr c.rar rtec(oi u ErHa-
ldq€rd mlAr{aE€i, rrr! lo3}orrer BBIrBrltTt orla-
FrEqdEt s oaFEs€flr- }ra xoqenqrt pa6oTBt Ifure-
rptrpeamot rrs[r ]4a8remr ocEoBaaa Ea pa3ae-

teHnn crzrEs.ara r Ea!ffsecxo; moopMaqxx, a

Tabf,e Ea et lt6t-u saEr|:|630BaErtll a xoHTexcre

peanBaqsu perpoamrsnoro, }'rrli€x,q&oEero l{ rporEo-
3r.rpyoqdo nolxdAoB x yrpslreHr{o !o BpeMr rrpero-
sralneH t ycrlT.

PgrpoaxTtBnErfi no,e(oa ocHoBa.H Ha nplrMeEesl{rr
xoppeKn?yrourx Mcp na ocHoBe crarxqecroi nHoop-
Maruar, flon]q€HHofi flocne roro, xa( iDaKT necoorBer-
cTBnr rrs qponclrecTBr,rrr yKe npo*oruen. orrfiq.rrerrb-
HllMll SreMeIIraMl| cfa$qecKoro roMrloHel{ra &m 3Tor1o

lro.{xona $Jrrirorcr p€3yr6TaTs coorr€TcrB}rosgo( 6y-

AriToB ([poEepor) x paccne{oBaHni rDo}rculeffaufi, B

xoae roroplrx olrc4pyoTcr oarTEr rrecoorlEfi:Itsn I yc-
TaBOBneHnlt]\| Tpe6oBasxs{ [3,4],

yllper(Ialotl4rfi roaxoa coqeragr s ce6e nptMese-
Hsetr8{popMaruarsraT''secxofo(oMnoHeHra,I qacTEoc-

T'{ BEa,rml'q€cx]D( ycnmri u oqelrr(x npoer$, I,!r yr-
paBteHnr }t[r npeHf,rur Eaarexaqnx f,oppeKrnp)'lo-
r{rD( M€p ao rom, (ax oa(r HelooTBerclBrrr rit}t rpolc-
IUeCTBWI )r*e llpol{|otnen. AAU filIqicl(}re ycruI'lt Ll

oqegKa npoeKra B Hallpas/leHltlt r3M€IIessE no3BojlstoT
pa3pa6ararBarb trpeBefinrBri*ie Mepar, cM3aaEHc c ycny-
raMn, npeqocraBtuIeMf,l'lrr BMecre c aplTuMlr rt.MeH-
taMt cmltqecxtx n lltlltzll{uqecK,lx KoMnogcI{I oa,

nporl{o3npylonlru)i [oaxor [peanorrar6er np{Me-
Besne AtonMnrrecl(oi uHoopMaq}IH, Taxofi foaxoa r(

npoueccaM yfipaBJr€Hnx no3sojuer r,qeHrH{bt4tpoBa$
IiecooTBgrcTBt ! yctoBltllx noBce,4EgBnoi ptr6orsr cuc-
rerer ANS ta rlpuli'{MaTr alexBaT8fie Mepll AruI ee uc-
EpaB!€r{lf Ea ocltoBe otr€paTsBBoFo pear'npoBaHlln rr

nponro3spoBann oarflqecxorococmrEtrycf]T, ecnn
{ eroTcr cootsercfa}rc!.0re oTkrofleErrr! crryqa fir..II,
!prc',rcrB)ror [6,7,8].

Ilo rnibopMaqrfi noryqesHoi no peyn6TaraM
pa6oTB cTaTlrqecxom I{ alrraMrqecxoro

KoMnoserlBr trpoqecca c6opa rxoopuaruu, pery-
,IrpEoro u lsptonaqeckoro aEanII3a, aHatu3a co cropo-
HH pyKOBOACTBa, OqeEna pllCROB u Apy']O( Mep Pa3pa6a-
T6rBarsrcr coorBgrcTByolqqe ftoppexnrpyoqrre MSPH.

BEWgyrG3aHEue MepH fi a[paBreEbl sa qreA]mlqee:
. pa5pa6orp qrparcms (oppe(qmr BecoorBercT8nfi;
t yrBepxneHne qpare|I{I{ Koppel.r('rl, secoorBercr-

. pacnpeAeJreHne o68aHnocrefi no ycrpaHeHnro He-

COOTSETCTB tr;
. BLrnoJrReHIJe CTpaTersn xoppexurv nccoomeTcrBnff:
. pa3pa6oTxa fipoilurakflrqecRm Mep, xoTopHe rro3Bo-

nrT npeAorEparutb noBTopeHre lrecooTBeTcTB'tfi r
coepe npeaocraBrenn' ycry' [3,4].

Koppgrlxp)rcqq€ Meponpritmx ruIa nplxtrct B

coorBgrcrBrl]l c noprnxoM rlrarupoDaurr pa6oTu llrre-
rpIIpoBaEroE cucreMs ynpaBreEur.

O6paqarcr rengpE x onEcaallo ocnoBH6u relta€n-
qr,tri B aonpoce paqHoHarrlEoro aEr6opa srparen fi! Ila-
rpaBneHFlrx Ea o6ecneseHne s noAAepxaHrrc rap&lrIr-
poBaaHoro pc3ytlTara, Aeo6xoar.mo npexre Bcero noa-
qePIGlTa, qTo B aerrcnhHocTx Her olHo3Ha'{trof, cB'3fi
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Merqy nporHo3npoBaErcM pg3yrrLTaToB (!rmroB) n
npo6reMa nprfirur p€nreEni. Eruo cxa3aso, {Io xaoa
ro3Mox8tr( pe3ylETam3, c xolop6tMt cftulKllBalotct
mrqa, npual{\{alorqre pelteHrrr. B m x€ sp€M{, perxeHae

Ionrso 65m, nprE m, Il olo AoJrxHo 66ri! e (oreqHoM
rflorc yHlnaJISItGlM. B KSO O6paTtT! BmdraH{e EA TOT

lpaRT, qro laxe Mar€MaTurrecKrre g saoqpMaqEoBEHe
Ilpo6lreMlr apomo3npoBar rr fi nptlxnn! peueBr]rfi
o6asEo He coBla,qaroT.

B Facrorqee Bpems cJqecrByroT creAyrou[re
nprHqrm$ P.qroEar roro 3hr6opa,

I43offquortri3M - 3aM€Ha i-m l|sasllntr€ Torlxo erc
I(prrr€pnmar la(In o6pa3oM, *m6Er la{eElurTs l(oifisc"
crBo nepeMeHfllDq lltrr] orqEx Ea I-n xplfl€pufi 30oex.
TtBrrocTu, l, 3 sneare cBecTIt cno x rgrrT€pltro TIIII4 rcTo-
plfi:i AoD(eE 6Erb omn&3rpoBas, r EeBrxEo, qm oc-
mJllnlle yqacTlllaor, 3mT Meroa aeficrBlrtr o6Erqlo qpll-
Hr4vaercr IIpn Harr,rsrir clycafirsD( lbaKmpo4 rrocrcrBKy
xpr{rcprfli sooeKrrrBfiocru 3aMefireTcr ero o)rluAM€M,

Konn€r(rrBrj3M - lBe,AeHr.te eArl|om o6rrem Kprire-
pnt (o6qero Ha3EaseEsr) Anr yr{acTrfirxoB rpytrEr. B
5TOM Olyqa€ Mf,I rOAOptM O I(OaJIrrIng It KOMnpOM{CCe
Mex4/ cmpoHamr. BTopm{ npru@rrroM rBrreTcr !bop-
MrpoBaHne pa4.roHar6r$|x crpar9rrrt B crpeMJreBro x
xqpoaiieMy s3anMsoMy oco3Ea{rn, [o3Bonrgt Ea ocHoBe
nocrosHHBrx Kpurepn€B 3lblbenrBnocnr coopMtpoBarB
pa4roHarEFrto cTpaTerslo,

ClpeMteE e ( 3HiHIt$t Ksx ocEose paqrroHr$fioro
Bu6opa tros€Aesr4{, KoFesEo, Ee 4)omlopetr}rT lepBoMy
rDntinfly, a cRopee Aonoml'cr ero. HalprMep, Koajnr-
q!!r BeMHorrMa tro cyqlecltsy 693 KofieKrBBom o6Me-
fia 

'lroopMaqrefi, 
a rcBneqess2Lr rErymnlyarLEar IlIl-

oopMalllIt ,1vel*xrafl r(omfiesrro Eeo6xoAnv8x ,qrLq
cBepT[IBaeMoct r oTA9II6Hrfi II]&EOB OTAoJIEIIEIX Xpln€.
plIeB.

Tpend ! oseEE BaxE Ei llptrqEr pa:,Bmr,r pa4ro-
I{luIBEOm nOr€AeBr,,I SaRrroqaercrl B locTlt*eErxr w-
ToffgiEosrIt, noHrMaEfie Koropofi dtrrHo pa!firraerct,
3AecB, lpexAe scero, 3acnt:sEasr oco6om yDoMmsEmr
nprjHrlfi rypaHrspoBaFEoro pe3ynr,r:tT4 BnBbrBaroq8
cTopoua pa6oGcr c HeAocrar(oM rsoopMarlug, ocrroBan-
Hoi sa paccMorpeHsr.r EafixyAmtrx lo3MorsErx cmyaqr{i,
c yreroM rMeroqeficr trHlpopMaql . Illnporao notnlMae-
Mllt npwlllrm mpaEDrpoBaFnoro p€yrEram Moxer
6rrrr nprveuex npu ru6ope paqlronar]Hux mpaftr.rri r,r

ox4qaeMErx pe,"jyrBTafor. 9mT lprrHqnn Brdroqacr, Ko-
EetIHo, o6EFrflBri n{aRc&MJfM! ndror!3yeMLril B amamBtrc-
'IlfiecKot aerrcJr;fiocTu rt rBarMoneicrBwr c orQlDr"alo-
qefi cpeAofi, so He orpalntqBaercr 9rrs,t.

Cnenyet noAsepkqy$, oAEaKo, rrro piByMrioe

,'llleHluleB'le ql|c]Ia c yqeToM 3Eaqeltui xl rBrl{ercr pa-
3yMmrM ]l laxe fienS6exHrlM rrraroM. Ta(oi Epoqecc
o66rqFo sa3ErBaroT McmloM npoBepxnr ,r B6r6op n€pe-
MegHED(, CO€Ta&,IttoqItX XX. O6f,I'rHO BEmOrHreTCr gt(c.

IIep rtsBrtrrt [por{e4/paMn.

I(r6ep8crrqccxs* cMbrcr qe[], cBr3iufiHfi c noBe-
AeaneM rq6epHeMtrecKrD( crcTeM, trpeAcTaBncs qpoq€c-
coM BMelteElL cocTornl,lfi c&cTlMu tt nocIIDKeIu x€-
naeMoFo cocTorr rjt cr{cTeM}r, Ta(oe lloxeIe8ll€ Mor(ei
66I!r tpeacraBneHo ila3osoi Tpaemoprei B npocrpaE-
clle cosrorE i cDcreMlt Il MEoxecraoM Bceao3MoxEE]x
rp8er(ropEfi Qa3oBoi xaprEsr [9].

MoAerb Ee ,E rr6c, BTopot (orn'€i oprnrsana,
MoAer$ coAclrxsrr lrlr Moxer coAepxarb:

t caotcTBa, l(cnoplre aocaynEH r oprrnE,ur,
! cBotclsa TorlKo Moaell!,
r ctotc1Ba, alu xoTopgx eqe qe tr3a€crHo, qro oHu

npriBa'{jrexaT opfi rnltary.
Mar€Martqecxqe MoAetr 3HaroE rx, He Bcc xoH-

crpyrqf,H nMeroT nprMrlo &$epnpcra{Eo B npr rox€-
Hmr MoaerM, Boooqe roBopr, p{l:|lrrue OopMarrrx}Ma
flprrrrrrHo-creAcrBerrrlErx crrcreM cM3aHo, nprxne Bce-
m, co cqreMreflreM x qpeacTaBreExro aeTtpMnrif,3Ma Bo
a3aEMOAetCrBfft KOMflOHeFTOB CUCferdI r I€iCTaUI
cucTeMBr. d{m6!I qcnonb3oBaT! Maf eMarrtiecruc Mero-
Er.qtul aEaJIu3a Tex ujru rr[ID( npoqeccot, Eco6xo&lrro
MATeMaTTFIeCkOe ollrcalllle 3TO[O qpoqecca, 1.e. oDrcg-
Bte srE€ MaTeMatrxrl 3m To. trro MEl Ha3rBaeM Matc-
Mafi,ItrccKon Moaenbb>. qeroBe*cxxi pa3w rfi ora?a
,Meer Tes,qeHqtllo BocnptrHuMaT6 pcdrEEocTr qepe3

IIpIitILtBt{ocTE, 9ro cso4tTct K np]ttlr&rto-cneAcrseHlroi

OqeloGa, o6rllrd cM5lcrr o6MeHa lGoopMaqrefi,
cjleaygl oTMgrrr6, rrlo oH troJIrKeH noMorG JA,teHuIIItTE
BeorpeaeneHrrocTB B [por8ao,qcTtsersoM npoqecce,
ocraBnrr )aKIj€ llpeaerrlr BaprarJrd Arr Bfi6opa ompa-
TOpOB - OAElrM CTOBOM! qTo6f,r CAOTaTL CFr'€4jrO 6ore€
onpeAetcssoE,

IlooroMy qenecoo6pa3tro BBon rrb mtoopMaqmo,
orBp:rBnreMlno oagtrrrr oleparopoM ap,'roMy.

Itrryxqur Il orEf,r noAcxa3ErBaror pd3)Mrroc$ fton-
tercnBHFx peureF ii. MoxHo Bll{enrfr! rr' )Do3q,
otrepaTopoB xorneKnrBBFx,qeicrExfi (M$ npeanona-
raeM, qio B &oiu rryo axoarT nepBHe m onepaTopoB):

O6Mes uHlbopMar{aei o AerreraBocrr.t r ycjroBrxL'(
npoqecca;

Bel(aop coBMecrsoro s6r6opa rc = ln ,,, xtr) Ea
ocHoBaEIIu coBMecmoii rHoopMaru,n;

O6aeA'rlrefiue peo)Fco! n nocneA],rcrqfii !H6op
coBMecrEoro rqpca aeficrBrd Ha ooioBe o6Be,qtrHoFH$x
pecyPcoB.

IIourIHo, qro r€{qHfi rocnenlt,Iolqri 3ran co3,{aet
oonEuue Bo3Moxsocn xool'Ardraruri, B$MoxHocr6
o6re4lHeEnr Ea BmpoM IIJn TpgrLeM STaIe - glo, no
cymJ l(otteRliBnHenpaBfitadoBeaeEEl! I(o.rI[eK Bltat
cTparerrrr, o6rearrreEne, BFI,a6oTasEec Ta4/ro clpr6.
rHo, I|o rpaAwu{n 6yrer Ha3&BarBcr xoa,lm{Hef,,

OqeI* pacnpocrpaHedsstM ittrloM (oJlJIcICTIrlHlrx
ycTpeMtenufi cleAyoT crrrrTaTE coBMecTEde cMeltrafi ELre
crpaT€fr{ - 36kosu o pacnpeaereHxn, 3aBrcrqng rax
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rtraBnro, or r6r6opoB yracrHnxoB, Re Bxoaaqux B xoa-
nuql4lo, r €cre€TleriHot E€orDe,a€neHtocTr. Taki.rM 06-
pa3o4 B}I Moxere BBecru ro xe, qTo ,r paBee oEpe4e-

Ilclor63olaHn€ cMeuanBsx crpare d;, cB'3an-
HrIx c BBeaeHrreM r ycpeaneHneM Kp]{IepneB Koiursqfir:

ryqElnllav, MH 6yaeM rcxo.qrG n3 necnoco6docfi 3a-
BeprrrxTB {bopMarlr$arlHro npo6reMr,r pa4.roHanEHoro sLr-
6opa, B roM 'nrcn€ Bbr6op roanururfi rertepb neo6xoArrM
,IlJIn 

'i3)'qeBrl{ 
qpoqecca, a He xoHrpcrHd oopMEr, a

Ir3yareErl,t qpoqeccbr psLrluoHan6Foro Bbr6opa, B ft orop!,rx
3ro aonxHo 6bIrE so3MoxHo qcq€pnErBatoutuM_ KpoMe
roro, aHafir3ryyeT{)r Boqpoc o B6IroI€ BcrytmeHr{ B
coE3 pa3rcD( Br,qoB c yreroM Bo3MoxElD( u3MeHeHr{i Bo
BaI{Mnot ocreAo[rrer]HocrH xrpoxoE, 3mr a*a,!{3 :l,to-
xcr wes![D{I[ (onrqecTBo paccMaTprrBaeMlrx xoam-
qrrn rr r€M caMNM €AenarL 3aAaqy pa4tona,EEoro BLr6o-
pa 6ot€€ npospa.rlro;. An-{ scex srrx qenei xenaaenbHo
cdaaTh aocraTotnlo rx6Koe (bop ar'rloEaxxoe onfca-
Hte noBe,qeBfir Koaffl1lrr, analorrqHoe pea]Irtosll' n
Bc€ xe ornocnr€rrBo npocroe [9].

Kaxgrcx, sro oaHrM D3 cnoco6os OopManBoBar!
3ro rBrueTct BBeAeHre o6q,o( qa'refi r(oarmlnr, orpa-
xarc4r.'( KoMnpoMHc€ Mexly cooTBeTcTByrou[ooi xa-
parreprcrnxaMtr oneparopo!. TatolM o6pa3oM, (oaru-
qfir lpeBpaqacrcr r€x 6!I r eAuHoro oneparopa,

Kore.rHo, rynrepreM eooerfliBHofln xourqrur
Moxer 6Errs, .Iro ,ToAIro. OAuaxo, HcxoAr lr3 3Toro, 6y-
,q€r TpyaHo BBecTri rr3J.q€Ilne ltonnerfiBnEn lejisrEni 3
r,ro6nxrpe,qct(a:yeMllx npeAen€x, Xerarel6uo orpaHH-
qxtt BtI pa3wrroro r(oMrlpo accHoro KpxTeprn cxont
,3 3IpaBOrO CMEICJIa U BO3MOXT{O€Tei MaTeMaT}tqeooro
accneAoBasur, Pa3j'Mecrcr, AonxHo 6crl! aocraroqHo
Mecra arrr BeQopMajrlltor.o taoMrrpoMncca no kpmepxlo
BBr6opa 14,5,6,?1.

3acrr]rarBacr oco6oro lmoMnHariur flp'Ilrllt m-
paErqpoBaEHoro p€ynBTara, rorophrfi sa3lBaerct
€xcn[yarup]€T croporD4) rlpu r]eaoc aToqfilrx 3Ba-
firrE, qTo6lr ocltos6rBarEcr Ha paccMmpeHrjfi Harrxya-
IrIIr( Bo3Moxa$x crry"arlqi € yreroM lrMeroqefic, nlr.
llopvaqnr. II@roMy MoxeT 6ErT6 nonrr€B llDrpol(o no-
nrD$rn rDr.rHrEfi fap3nTrFoBasHoro pe3y.'rrTaTa, Ilpri-
Me8rercr Tar(xe npH BErdope pa4ronan6Hoi crpsrefrfi
H npn oq€FK€ oxuaaeMoro pe3yrrlTam. SToT llprnrqrn
copepxrr, xonevxo, o6r,rqn 40 Ma(crr,trl3aqfio, [prM9-
E eMtrc npn aHTaroHtcT[qec(oi anuBttoctl 

'l 
B3auMo-

,q€icrBrrfi c orpyxarcqei cpeAotr, Ho * seMy soo6rqe se
BEICTpOeHa.

Cr.rcreMa yTq,33netl r prckaMn rBnrcrc, {Hcrpy-
veHroM rro4lepxKr, )mpauexreo<lx peEeFni. ocHo-
BaHHbrx na oqeHxe pl{ckoi, cl'3aElIf,tx c 6BonacHocr6m
nBrx€Hrr. qro6H o6€cn€qlirL onpeAeneHshrf, )!oBeH.
be3onacHocrr, yIIpaBlreHI|e pqckaMn aon)Irlro 6&TB 30-
oe&TIlBElIM u cscreunoro xapamepa, Ilpoqecc ynpaa-
rlerrwr pnckaMx He voxer 6btrh oc)4uecTeneH 6e3 o[pe-
,qeI€F r cTpater'lqecKrx, l"arffrqecrofi I' oneoaqaoH-
&!rx qenetr yo.

Anr p€anrfi aqrn )arpaBnerrsr pficXaMu, cB&aHHEr-
Mq c aBHx€sueM 6$oracEocrr, H€o6xoarMoe peuexse
3aaasr [or€3aHo Ha prc]Txe I

w, = lwda"(x"),i =1,...n.
qTo xacacrcr ftpHr€pueB In ofiepa?opoB BHe eoa-

ntrqlili, ro rx ycpe,qHclnre Moxer o6cyy.narlcs ron6Ko
xal( oArrrr n3 ao3MoxHln Bapnar|ro!. O6paTire BHnMa-
EI{e, qro wcrlte crparerr},r ryfirrnMaror OopMy Koanu-
utr'd xc (xk + l, ..., tn, P\ = ic. MHoxecrro ,qorrycrHMHx
crparerr,ri &oann{nr o6o3Ha.rHM ,rc; 9r}r o6GriaqeHkr
Morr{ conpoBo)xlaTEcr ftoanrqusMu HoMep I, rar.uMl,

Ilpx o6c)rqeHllrt Bo3Moxsocrei KoanruIur B€rb3t
3a6ErBaG o lononllrjr€rhllED( BarMolcicrBurx MexIy
tureriaMll &oaJr qnr, a TaroKe Mexly qnesaMri r(oantaqtn
n ocTaJbHtIMlt ofl€paTopaMr, xgl{ Hx Mo)Kr{o ctI{TaTt
yxe BKrrroqeHrrbrMs jrc, B 6yA)flreM, ) rrh$ar ux Bax-
lrocr6, Mll o6HqHo nulllyr rx ornenhHo,

IlorroMy BMecre c xc ME paccvorpr. BeKrop

z. = \zdr-'z.n I , npeacraBrrroqrd ,lononntrrenl-
HOe A3aIlMOIetCTgUe l(Oanrql,l]l B qeJIoM.

J.- _

4 = V _,^.,2,._ L-tz,,anLu. = L _" 1,., .

Ho, ecna i) m

'={\- ,. \-" - --,..-\'^' u-rr "')-, z-t,"'-''' 2,-/rz,
TorAa rerir€pllr 3oiDerMBHocrlt MoxHo 3anJrcaTB

\= fi@, B) + zi + \,i =1,...,m,
w, = f,(x,B)+t, +v,i= m+1,...,n,

ue xoanqwu Bll6lrpa€r r onpeAerreTcr leficTsfixMl,

Ip).rnx o[eparopoB. Ecm B.oarn]'lrlnA z1uto6veqvB e-

lcrrotlr(o lonontrlre:rlrlbt*v y 
\A n A t I BauMo.qefi cT-

BH'ror r{ex{y ee qneHaMH,

w, = f,(x,B)+ z,,i =1,...,m,
*-. = f (x, B) + t t,i = m + 1,...,n,

", 
= f, ., ; ". " -5,;,,, -at, =Z =,,.,\3,, -Z _^.,2 t
rrocKot!ry- Tpal{ltioEtrEre l{ccjreloaaEl{t He apu-

Benr{ & }rrpaBrre$Hv Ir orHo3EaqHErM p},r(oBolrtqrM
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P{c. l.Ilenu crparemr npaurnposdBoro }?oBM 6B0

Uercro ]rrpaBnerfi, plrcl(aMu, cB'3a H6tMfi c 6e30-
nacHosrBro IBmKeHxr, rBnrEr:cr clrraxesre cyruecrayo-
Iqfi )?OBHct prcm,qo ycraHoaresHoro 

'?oBnn 
I,l nol-

aepxanue aocrxfnyrlrx 
'?oaHei 

pucKa rra ycrasoBJlefi-
soM MaKcnMarbHo aorrysfliMoM ypoBHe, ocHoBnhre
3a,qaqr ynI'asreHrr plrcKaMr, cB*aHHHe c 6€onaclroc-
T610 lBrrkelnu: KonuqecrBeHHarr Do[],xonHqecTBeH{at
lr.iu KaqecTBe!fiarr oqeEyla JDoBrrei pncKoa pa3H6rx rr-
nor; pa3pa6oTM xpmepnes ycTaHorneF[r rDaeMreM-
rtrrx )?oBHeii pucfta n 3QoerrrBFbrx Mep rro cHrDKeslrm
pncxoB ,0o ycrrrroBneHHHx no[ycTlM6rx ]?oBHei; aHa-
rni3 onacHocrei, Bo3EuKaron[rx B p$yrrbTare Eapyrre-
HluI IlpaBnJI 6eo[acHocTr! nBrriKeHIlrI 1, crcTeMaTr,rqe-
cKarl oqerxa ycnoB i npog3BoIcTBa ttt ,qetTeJIBHocm,
csETaroquxct noTeHqrallllto onacHbrMr.r; o6ecneseHne

]apaBrreErut pliceaMr B coolBersrB n c {paB{raMd, fipa-
MlJraMn x [poqear?aM{, shrrrorHeErre KoTop6rx 66rJro
rpe.4lucaso Mexlj,'flapoanliMr rr ](opllopaTrrlAn I,I

craslaFrTaMr,
BLrB0A6r.
O6qfifi Oal{IlrsecKnfi )qep6 or Eecsacr$lD( cny-

saeE n aptTrx He6naroEpHrTEr,D( co6HTrtr: onpcaerrre-
rcr clA{MoIr 3rm( KoMnoieFroB r(aK cneacTBrrr ,qep6a
kd(aoro oraeJrLHoro co6EtTr.rr u c 

'q€roM 
peajrLHoro

)rqep6a 3a onpeAereEHlrfi nepnon. ,4rr lpaanjrsHoro
IrporHo3trpoaaHrr IIoTepL rreobxoariMo oqesllTs IFa
$aKopa, ollpeAerrroql'x nx 3saqeHrei cpeAHee 3Haq€-
I{re oirs-rnaeMED( norepE B cryqae alapra rjlIi co6ErM{ t
BepornrocTE alaprr un! co6Brrr.u.

B r{eKoropErx crrr{ar:x pearr8yeMLri B coepe .a-
paHr.rposaHHofi 6$onacsoc i agpoHarrfar[roHHoro 06-
cnyxnBaEnr fisearnqrioHnHt npoekr EanpaBreH Ea
cHnxeHxe qacmTH Bo3r{}tKfioBerifir aBapxt r [poBcr[e-
crBnji. B sroM Baprarf.e ocFlecTBreHnr norxeH 6ErrE
BlInOmreH cnoxHbri pacqe\ r(oToplrfi )ryqT6rBaEl Bce
'111116r norepr. BErcrpasla-{ cEcr€My yrrpaMerur prc(a-
t*I{ 3 o6nacrr rapasMpoBaErioi 6€3olacHocrx n EaAex-
socrr a3poriaBrmqqo$Horo o6c.,ryxrrBaHrrr, H€o6xo-

. [or]r:u ,r cBoeBpeMenHar pearrcaq,fi Mep, FaIIpaB-
rreHE6rx sa aocrnxesre crpaTerEqecKlx {enei 6e3-

' omrMajrbHoe rcnorb3oBtulue peqapco4 aEraeneH-
HEIX IIA IIHBECT'TqEU:

. no4AeHne ao[onErTensHom 3i]oeKra 3a cser o[rn-
ManH{oro coomeTctBllrl pe&IrsyeM$x uHBecluqroH-
Itlix fipoermB, B roM qncne Hx pacnonoxeHr.u x !pe-
Mesr pearrn:|aqnn;

' 6on€e e{bibem.rBHoe rcnor!3osaHne rcrrorrb3yeMbrx
TexEi4sec(m( cpeacTB x oltT,lMturbBoe {aIotB3oBa-
rnre pByrr6TamB qpoeKTot, peajr'3olaHrrlrx a npe-
rEuyrqre neproaul

Iicxo,4r !i3 cTpar€n .recrfix qenei r o6na6n 6e3-
orr3cHocllj I,r Eaaexr]ocrr.r aspoHaBmaqlroHtroro o6cny"
xtiBaE t Ireo6xoAr{uo peums prl cneA}.roqrd 3!Aae:

L II€m OopMnpoBa.Irrai rI coBepr escrBoBaH t
IropMaTxBHo-MeToAr.recKoi 6a3hr naFnErx tro 6e3onac-
gocTE ,i Ha,qexEocry.

l.l. IlepecMorp r o6BoBrer{ne c}rqecrBrmqei
sopMaI:tBrao-npaBosoii 6a3lr 

'I 
€e mpMoHrBai&rr c Mex-

ayEapo.qHBrMr cmEAapTaMH,
1.2, Pa3pa6orr€ rropMafiBso-MeTo,qrsecxrfi Aoxy-

MeFroBr rraqpaBreEH6rx Ha coBep eHcrsoBaHre npa(Tx-
Kfi lmpaBnerlt jr 6e3onacEocfarc,

1.3, Pa3pa6ofta n BEe{peH{e MeroAoB ynpaBrr€Hrrr
pucr(aMr, cB'3aHHuMn c 6$onacsocrhto, tr pa3pa6ofta
cucTeMb! ypaaneHlrr 6e3ollacBocTlio,

1.4. Pa3pa6orro Mero,ryvecraD( y€3aHrii yqe6-
HIIX MarepuiuroB lrl' pa3pa6oTrar u oqeHM l.yrbry?H
6e3onacFoc j,

2. npo6reMH palnrfi, rexHrfto-TexHoro trrecxoi
6a3H.

2. L Pa3pa6orm r peanr.Baqnr Meponp rrrfi no Mo-
aepll,l3aqr{x rexHnr(o-rexxoronrqec(oi 6a3r,r, cB'3aH-
Hoi c 6e3onacEocr[ro I' saAexHocT6to aspoBalrraqroH-
Eoro o6cnyx'lrBaHr.rr,

2.2. flpoBeAeEne neprroArqecxoro aHanrBa 3oilek-
TI{BI'OCTU rCnOtL3OBaHrt Texltotorui X p$ytbTaror
npoBolrrMot HayrrHo-texBnqecl(ofi pa6oT!r,

3. flpo6neMll pa3BlrIII, rcApoBolo noftHqrana r
yrrpaBnerrEH be3onacsocrLro r.r RaaexHocrEro rpa{c-
nopTnoro npoq€cca,

3.1. CoEepueEcrBoEaHue clicreMll J/npaB eFrrn
nepcogatoM, I€carcqefict 6e3o[acEocTt FaaexHocTr,t.

3anacx crparerrr rapalrrxporaBotr 6$oracro@ r H4qolqocru oyHnllosnpoBaRf,, alraqnoRnoi
aNsEocrr Bo BseMocMe c r.oproparBsor crcr.Mon }lpaarefu prct{ar{,

OnpeAetcEne MeroroB

)TpNerru pucxaIflr tr
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3.2. Ana[Taqnr [pooeccuoxa$coro o6yqeEll, K

M€sflolqqMcr T€xHonomgec(uM Tpe6oBaalrrrM,
3.3. OpraHtcarqrr npoqgcco! o6)^IeBs' r rlparrr.rKrt

ynpaaneBtd pncxaMn, cBr3a[sErwr c 6BolacEocrLro,
3.4, OpraErBaqnr o6).rennx fiepco8ana METoAaM

yqpaBncrirr grcxaMu r nalexsocT6ro Ea 3Tatrax xE3-
Her|'lolo q,ll(:na aBraruro*rax olrepaqgt.

4. 3a.qas pa3lrrxr ruOopMaunofiiHx rexsororxi
Itr' o6ecneseHrr 6g3onacHocru u Ea,{erarocTH rpax-
crropTr{oro npoqecca,

4.1. Co3Aa$re rrHOopMaqroBHBrx c!{c?€M noA-
lePxxfl ryrH-f,rBr peueBx' ,E/u o6ecneqeHr.u 6e3o[ac-
fiofir{ n H rcxBocm,

4,2. BEeAp€EBe aaroMaru3rjpoBaHHofi cttcreMrr
TeaTrlpoEaEirr 3llaEt{fi c rorosr 3peHrr! rpefuBaEHft 6e3-

4,3, Pa3pa6orra n Br{e4)€Hr!e aBToMaTn3upoBaH-

HID( CllcTcM yIIpaaJteE[rI puc(aMlt t Ba,qexgoct6xt lla
3rafiax xlltsItel lor0 qgrola alpoHiBmaqnoEEoi crrcTe-

4.4, CosepueHcrBoBaH[e aBmMarll3npoBaFHbrx
cucTeM njlx o6edeq€Hgt 6gotrgcHocTn B notaci}ii
!P]4rx4d Monmoprfira TexroronFrccKrr( npoqecco!
6e3orlacHocr?,

4,5, CoBep escrBoBan e r,r pa3Brrue crrryaqnorr-
fiom uoHtrropttca n (oFrpont 6e3ontcsocrH n na.q€x.
{oc!fi agpoBaBrraqrroHHom o6cryxnBsHr.r c yc€roM
ctoxrllleft cr tlorr,rT,{qecrci erryaqEH,

4,6. yry'ueHHe pen cr?a{uE r paccncaoBdtnrs
Bec.IacllLrx cl)fsa€B u rlpaatt pacnpeacjrelllrr oTBgtfi-
BEITBOCTT'.

4,1. Pa31a.6o'I.'a MeroaoB EEUrBneBrr tlplr.rllr ro.
cnctsrBeEHf,rx €E'(}ef, sapyEcfir r 6caonacHogTr.
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