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.IIor(ropa rexsiqsux uayr<, npoQecopa !auzlora Ba,repix -flros14qa
ua auceprauiiHy po6ory Bacxnina B.O.

<Mero.qororis npoeKTyBaHHr 6araronpo4yxroerzx xovyHixauiinux Mepex 3
rLIcKperHaMr4 noroKaMr4)) npeAcraBneHy Ha sro6yrrq HayKoBofo cryneHro ror(Topa

rexuiqHux HayK 3a cneuia,'rbHicrrc 0 1 .05.02 - ((MareMarr,rqHe MoAeJrloBaHHr ra
OOqIZCJIIoBAJIbHI METO"qU))

l. ArryanuHicrb reMlr Auceprauiftuoi po6oru
v Haqionalruifi nporparr.ri in$opuarrz:aqii yxpaiHu o.uHr4Mr4 : npiopureruux

ra,ryrefi exoxovixa g[gHaqeHi TpaHcnopr i 3n'.r3ox, nirsuu]eHnq edexrueHocri
$yHrqionynaHur flKIlX Br.rMafae cTBopeHHq [pr.rKralHofo\.MaTeMaT]rqHofo
sa6esneueuua 4lr

MareMaru rtHoro MoreJrroBaHHr npouecia . o6po6xra Ta TpaHcnopTyBaHHt

3a0e3ne'{eHHq 4nr supiureuH.r 3aB.uaHb onruMisauii TpaHcnoprHr4x npoqecir ra
in$oprraauifino-aHa,riruqHux cHcreM nigrpuiraxu npuiuxrrx piu:eHr (lAC llflp) arr
, , - ^ ^ - - : , , , , -  ^ a ^ ^ t - " ^ . ^  :  - ^ ^ ^ - ^  - iynpauiHnr o6po6xoro i posno4i,rou rpaHcrroprHr,lx noroxie. E$er<rurHicrr po60ru
rcovyHixauif inux Mepex 3HaqHoro rviporo BH3Harrac erconouiqHi i couianuHi
noKa3HlrKr4 QyurqioHynannr iu$pacrpyrryprz 6i,riluocri rocro.uaprcIolrux
cy6'exrin. lloranrure BAocKoHiureHHr MepexeBr4x crpyrcyp BLr Mafae 3Har,rHr.rx
iHeecrhuifr, srci nogr4sr-ri 6yru auropucrani Ha ocHosi crpororo rexsirco-
ercosouiqsoro po3paxyHr(y, ouinru ra nia6opy aJrbrepHarhBHux eapiaHrie po3Br4rr{y
i vogepui:aqii rovynirauifinux vepeN sa ocHoei npoueryp onruMisauii ra
cr4creMHofo ananiry. B lauuir qac AJ.rr icHyrouux MepexeBr.rx in$pacrpyxryp a
pirnnx 

_raryarx focnorapcrBa, xaparoepHo re, xro Ha ecix pirHrx ynparninn" 
"*.neegeui pisui asroi\larr4sonaHi Ta insoplaauifini crrcreMr4. llepe46auaerrca

nogaruuafi ix posnurox 3 Br4KopHcraHHqNa uosirHix in$opvauifinux rexuororifi;
cyqacHofo Merorl4r{Hofo, rexuivuoro ra MareMarI4.{HOrO :a6esneLleHb; cUCTeM
nigrpuvxu npui,nxr-rx piueur, qrci paqiouarrruo noerHyiorb rf opua-nrui i
uedoplaa,uni MeroAL npuftunrrx pirueur i iureparruruafi pexrau ana,risy i au6opy
onrHMaJ'rbHr.rx pirueHr. Cxra,rac.f, i crpyrcrypa iH$oprraauiinnx i o6qucrrcaaJrbHlrx
Mepex' U1o sa6e:nevynrr SyHxrlioHyBaHHr xovynirauiftHr4x cr4creM Ta BKr,uoqarorb
r:ro6arrui, xopnoparunai ra lorarrsi nepeNi, anaparypy rcorrayraqii ra nepe4aui
AAHAX.

o.qHar, He3Baxaroqu sa :uaqnaft BHecoK :apy6iNHux i sirq :HqHux BqeHr.ix B
reopiro i npaxrr.iry npoeKTyBaHHr cKraAHax BeJr14KoMacrrrra6nux iepapxivHzx
Mepex. ErA TpaHcnoprHrrx cncreM .uoci niacyrur ycra,'leHa uerorororir

6araronpoayxroBlrx ar4c*peruux nororia api6nonaprioHurzx r<opecnonaenuifi. y
3B r3Ky 3 rIr4M, [pe.qcraBJrrerbcr aKryajrbHo]o reMa lr4ceprauifiHoi po6orra Bacqniua
B.A., qKa npucBrqeHa rupiIIreuurc gaxr14soi HayKoBo-npuK,rarsoi npo6reuu
crBopeHHr rr.rerogolorii MareMarHqHofo MoreJrroBaHHr ra npoeKTyBaHHt
6araronpo4yrroeux rouyu i raui fi sr,rx mepex e ar.rc KperHHM14 rroroKaM14.

. Po6ora:B'q:-aHa 3 HayKoBI4Mr.r ,[ocli.qNesHrtrn no crBopeHHro iucrpyueHrapiro
ra iHSopuauifinoi nnar$opMu ar.u agroN4arugauii npouecis npuitnnii pirueur n
ynpaaninni po3Br,rrKoM i 0ynrqioHygaHnsv 6araronpoAyKroBr.{x xoruryuirauifiHux





HoBi o6Mexenur Ha xinrricg o6'e4Hanr Kopec[oHAeHrI iir, ,rac ii 4ocrarrlr
xiurleaorr,ry oAepxyBaqy, nponycxni cnporon Ho""i gyr i cepe.qHifi qac 3arpr'MKr4
nororis y uepexi. Bnepue AoBeAeHo Np-crna4nicu' sa4avi, pospo6neni
enpucrzvni MeroAr.r ra aJrropr.rrM[ posn'xsaunx :a4a.ri i AoBeAeHa rx s6ixnicG 4o
JIoKrUrEHoro olrr{MyMy. orpunrano oqiuru .racosoi cxra4nocri anropzruie.
.{one4eno, rqo posn'x:annx sagavi y[aKoBKr,r 3 Ao.qarKoBr.rM[ o6&rexeHHsMr,r Ha
nponycrni clpoMox(Hocri 4yr i cepe4nift .rac 3arpr{MKr4 noroxis y naepexi MoxHa
3Becrr4 Ao nocri4onHoro posu'xeaunx sa4a.ri yuaxorrz 6es ga3HaqeH"* 66r"*"rru 

"asaaaqi su6opy rporycKHrrx cnpoMoxHocrefi 4yr.
. 

r. Bneprue 3anpono'oBaHo eBpl4crr,rrrnufi lrero4 posn'xsarnr sa4avi nn6opy
iepapxivHoi crpyKTypr{ 6araronpo.4yrroaoi rraepexi y ni4nonignocri s npunqrauavu,
rouqenqixua i rpzrepixnrr,r, 3aKjraAeHr.rMr,r B ocrro"y o6po6rrz i poanogirry
Api6nonaprion'r,rx. AucKperHnx nororio, .arr.rft rigpianx"t"ar 

"ia 
ieryroviax croero

opurinanrHicrro i 4oenorxe [poeKTyB€rJrbHurcy nrepexi .rpo"oArr" qllcroBe
MoAerrroBaHrur, ananis i nrdip crp)'rffypr.r uepexi npu:rrliui pisnui novarroBr4x AaHrrx,
napauerpie i o6rueNesr n inreparrrannorvry pexalri.

o o:rpvuara noganrrurfi po3Br4ToK MareMaruq'a MoAeJrb sa,4avi poenogiJry i
Maplrpyrr43arlii noroKis rpaHcroprHnx 6norin y 6araronpo4ymonift ruaricrp*"rrir
uepexi. Poepo6reuo cyxynuictr HoBr,rx MeroAiu i aaroprilrir gna poealrsanHr
sagavi upu o6uexennxx na nponycxni clpoMoxuocri nysniu i rpancnoplrzx ninift
sn'xsxy, o6c.s* o6po6ru rpaHcloprHlrx 6norir y rpaH3r{THr4x nyenax niHifi sn'raxy,
cepe4uift qac 3arpnMKlr nor:oxis y uepexi ra qac AocraBKn Api6Honaprionnr,rx
KopecIIoHAeHIIifi o4epxynavy. Or:paltano acl4Mrrorr,rrrni orliHrra qaiogoi cxiaanocri
alropurlrie. 3anponouoeani ueroAu ra auroprrrMr.r, Ha ai4uinY sir niAoNa[x
uigxo4in Ao po3n'x3anux 3aAaq poeuo4iny qinoq[cnosvx noroxie y
6araronpoAyxrosif 

.vepexi, cnuparorrcx ua eup"ct"tni npufionru po:n'xsanux
clrcreMr,r 6araronuuipurrx 3aAaq flpo paHerIE ai sn'royrovurralr o6ruexenu suu i ua
eSercr:unui cnoco6u [peAcraBJreuHr crpyKTyp Ealux,
nrapiruennr sagavi, Ta Ao3BoJlrrorr npoexr5ruarz noni
Anr po3raJryxenux i neporranyxeHr,rx nororis.

r Bneprue sce6iqHo 4ocni4xena fpy[a 3aAaq floroqHoro [JraHyBaHHr,
Teoperr4irHo i ercnepzueHT€rJrbHo O6lpynronauo ix Br,rKopr{craHHr qK
lretoAoloriqnoi ocnos[ - slipa Alrx posu'.roaHHr 3aAaq [epcneKTr4BHOrO po3BlrrKy
bararonpo4yrroaoi uepexi i oneparuoHoro yrpaBninnx npoqecauz o6po6rr.r i
TpauclopryBaHru nororis.

r Alx orpeuzx ni(zagal rqo Br4Hr.rKaror' rrpz poen'xsanni oc'oBHr.rx 3a.qaq
noroqHoro [raHyBaHHq, pospo6nequft Hosr.rft rexcuxorpa$ivnift 4uoxparepiamHzft
aJIfopI,IrM no6y4onra naftrcoporurrk rurrxir, a raKox ranpo.tonouana 

"$err""uapealisaqir €IJlropzrMy Kpacxana Ars 3gaxoAxeHnx nrininranrgoro ricr.sroBoro nicy
rpaQa a6o nrepexi. Y nopinnxrrni 3 €urropr.rrMoM (Dnof4a-yopurerrra, vo4uSiroBaHr4M
AJI' 3HaxoAxeHrur ABoKpr,rrepianrnnx Haftxopotllrm< Ilusxis uix ycinaa i uyzmvu
uepexi s qacoeoi cx.naguicto o(n'), zanpononosaHr.rft aJropr.trM 3aBXAr.r Mae MeHrrry
rpyAor'ticrxicrr i gi s6irrrulennru Iqinrnocri uepexi rrrBriArrre flepu]ofo n xinrra pasin.
9acosa crnagHicrr r4ocxonaneuoi nepcii anropurvy Kpacrana npaKTrlrrrHo AoBeAeHa
Ao rloprAKy O(e\, p e - rinrxictr pe6ep rpaSa. Orpuvauo oqinry uopinn_runocri
urna4xo4ii 3arrpoloHoBaHofo anropr,rrr\.ry 3 €rJrfopr{TMoM llprIllra, s xxoi nzurunae, rqo
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AJIf 3B'r3Hrrrx rpaoiB 3alpo[oHoBaHufi aJrropr{TM Kparqe aJrropvrMy flpr,rMa npu
e 10,27 n2 ,4e n - xilrricrr aepruun rpalpa.

3. Ilparruvna snavyulicrr gucepraqifi noi po6oru
flpaxrruna anavyulicrr oAepxaHr.rx y gl.rceptaqii pesynrtarin fioJrrrae B

po:po6nenvx xolrn'rotepuux rexnororisx, rqo npaqrororl y peanruovy vaci a
crraAi IAC IIIP i Ao3Borsrorb eQexuanHo ylpaBJrf,rr{ npoqecaMr,r o6po6rv i
rpaHc[opryBaHHr ArrcKperHrx uotoxis KopecroHAeHqift y 6araronpo4yxronifi
xolrynixaqifiuift rr,repexi, a caMe: u iureparrranHoMy pex[Mi l.ro4effonaru pisHi
napiauru uepexi, sr\4inrorcqa ronolorirc, iepapxivny crpyKrypy, Mapurpyrr{
rpaHcloprHrlx gaco6is a6o uepe4a.ri inooprrraqii, [oroKr{, [apaMerpu i o6uexeHru
lto4eli, i s ciMeficrsa orpnMaHlrx perynrra'rie zu6uparu nafirpautrzfi napiau.r s
ypaxyBaHHrM o6panoi Synxqii veru i npzftHarzx o6vexenr; ni4ar.fiqzrr.r
e$erruruicrr Qyurqiouyranux uepexi na pinHi roroqHoro [raHyBaHHs rrrJrrxoM
ourunrisaqii Br.rKopr,rcraHHr i'i HarsHux pecypcin i sHraxeHH.s ercnrryaraqiftur{x
BI'ITpar, rrlo Aae voxnunicrt 3MeHrrryBarr{ rapr.r$ra Ha nepeBe3eHns saHraxis a6o
rIepeAatry
noctifinafi

in$opruaqii, rpuBeprarr.r AoAarKoBy xnienrypy
npupicr npu6yrrcy; po3paxoByBaru nonepe4ui

r 3aoe3[eqyBaTr4
TEXHTKO-EKOHOMIqH1

IIOKa3Hr4Kr{ $ynxqioryrauur nrepexi rnfr 3a$a:Flux i nporno:nnx 3HaqeHHrx noroxis,
oqinronaru rapricrr AoAarKoBr,rx pecypcin i nnanyeaur Ber[qr4Hy norpi6nrax
iunecrnqifi ua vo4epuieaqiro ra po3BrrroK ii crpyxrypnux enenrenrin; oreparr,rBHo
nepeposno,4irrrrr noroKr,r Ilpr.r Br{Hr,rKHenni uiAnron o6raguanur n rysrax i na
TpaHc[oprHr{x Maprupyrax, nenepe46avenux cu:ryaqift, cruxifinrzx lrax ra iH.

Pospo6neni ronru'rorepni rexlronorii ra iucrpyueura.nuri nporparr,rui saco6z
npuenaveni AJI' MareMarllqHoro MoAeJIIoBaHrrJr $ynxqioryranna xorrayuiraqifinrax
Mepex 3 ArrcKperHr.rMn .upi6Honapriouur,rMr4 rrorortrMr.r n iuQpacryyKrypHr4x
KoMrrJreKcax BeJrr4Kr,rx uict, perioHin i xpaihu n qinovy. Bouu nroxy.rt 6yru
ruxopucrani 4nx aupirueuHr 3aBAaHb flororrHoro [JraHyBaHHr i ynpanninnx e
TpaHc[oprHr,rx Mepex(ax, nraricr]paJlEnzx Mepex{nx nepegaui Aa]fIvx, rr,ro6ilrnoro i
noruroBoro rn'rary ra in., ra Ao3BoJurorb ni4nurqz'rn po3paxyHr(oBy e$erruenicrr
lpyHKrIloHyBaHHrr rrpoeKToBanrax ronaynixaqifinzx Mepex{. 3oxpelra, poepo6neuzfi
inctplruearapifi uoxe 6y"ru nuxopvr crapiufr. AJrr MoAeJrroBagrur ra orrrmrigaqii
QynrqiogyBaunx rpa4uqifinrx noricprqr*rx nzpo6nuvn< i tpaHcnoprno-cKrra,qcbKlD(
cLICTeM, IIIO BKlloqarorb B)/3II,I llooTaqanFlruris clrpoBr.IHr4, nzpo6uzqrna ronapin,
cxJraAr.r i xinqenn< cnoxasaqis.

. orpuvaui pe3ynbraru po6o'nr Mo)Kyrb 6y.nE r<opzcni B HaBqEurbHoMy npoueci npra
ni4rororqi $axinqir y rarrysi pospo6rz i npoercryrannr cKrraAHr,x posnoAilenzx
6araronpo4,'rcroBrD( Mepex 3 Ar4crlperurrMrl rroroKaMr,r.

4. Cryuinr o6rpyHrynanHq HayKoB[x floJrorrceHb, eucHosrcis ra ikHq
AOCTOB|pHtCTb

- cryuinr o6rpyntonanocri nayxorux rrorroxenb, sucHosrin i peroueu4aqift,
c(popMynboBaHux B 4ncepraqii, AocrrHyra rruurxoM crdcreMHoro nigxo4y 4o
po3rJrfiAy gocni4xynanoi npo6nerraz, Aocr4Tb rroBHr.rM o6lirou [oqarKoBr,rx Aa]Hvx,
napauerpin, o6ruexenr i syuxqionanbHux 3aJre)r(Hocreft, rqo xapaxrepni 4nx
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QynxqionynanHr peaJrbHrax poano4inenrax Mepex, [epeKoHJrr4BrrM Br.rKopr,rcraHHrM
cygacHux MeTOAIB aHaurl3y repapxlqHnx xoir,ryuixaqiftnzx

TeopeTr,rqHux I
rrarevarraqnoi

IIprrIIyuleHL 3
pe3ynbTaTaMr4

po6orz nonux

uy'rauHux MeroAlB aHaurl3y I czHTe3y repapxlqHnx xol.ryuixaqifiut4 x Mepex, MeroAlB
MareMarr,rqHofo MoAeJrroBauul, 4oclri4xeHHx onepaqifi ra roru6inaropuoro anaairy.

, {ocronipnicr' orpr4MaHzx e po6ori nonoxenr i uayronux pesynrrarin
ga6egueqena uecyuepevuicto ni4ovr,rx i eaupouoHonaHr,rx B po6ori
npaKTlrrrHrix [oJroxeu6, npunrlunin, rouqenqifi ra raxonouipuocreft ;
roperrnicrro [ocraBJreHvx 3aAaq i s6ixHicrrc Teoperr,rqHr,rx
pe3yJrbraraMr,r eKcrIepr4MeHT€urLHItx 4ocni4Neur; Ir.rcJrenHrlMr4
qu(pponoro MoAeJrroBaHHrr pospo6neuux B paMKax 4r.rceprarliftuoi
rvero4in i arroprzrl.ris.

orptrrraani aBropoM Hayroai pe3yJr'Tarr4 ni4rnep4x1to*c-r Aocrarrrboro
anpo6aqiero ocHoBurzx rroJro)r(eHb ra sucHosxis ua lrixnapo4nux i nceyxpaihcrxrax
HayKoBo-TexHi'rnzx ron(pepenqixx ra ceruiuapax.

5. Aua.nis nyb.lircaqift Ta rroBuora nigo6paxenun pery.nrrarin n
aeropeQepari 4ucepraqii

ocuonni noJroxeHHr ra Br{cHoBKr.r 4zcep'raqifiHoi po6orr,r ony6nironano y 5l
uayroeifi npaqi, r xxux 27 HayKoBa crarrr 3 nepenixy HayKoB[x $axoaux BuAa;fib,
3a'rBepAxeHr.rx MoH Yrpaiun (5 ua4pyrorani y nu4anH.ax vxpaihr,r, qo BxoArrb Ao
MlXHapoAHax HayKoMerpr,rrrnr,rx 6as Tanux), 2 qarti y sapy6ixnnx HayKoBr,rx
nepio4zvHux Br,rAaHHrx, 23 - y s6ipnurax varepiania nayxono-rexniquzx
rou$epeHqii, s Hr.rx 9 - y sapy6ixHr{x Br,rAaHH.{x. Orpranrauo 5 cri4oqrn npo
peecrpaqiro aBTopcbKoro npaBa Ha xovn'rorepui npolpaMr,r. [o4arxono pe3yJrbrarr4
4ucepraqiftnoi po60ru gonoei4alnca Ha HayKoBr,rx beviHapax a lucrnryri
renerorvryHir<aqifi i rno6anruoro inQoprrraqifinoro lpocropy HAH yrpaiHu ra
Iucrzryri ri6epuerlrxu irr.reni B.M. fnyrurona HAH vrpainn. 3a:uaqeui ny6irixarlii
loBHoro rr,riporo nr.rcriTJrrororb ocHosHi uayxooi [oJro)KeHHr 4r,rcepraqii. 3rraicr
anropelpepary 'rirxo ri4o6paxae ocHoBHi pesynrraru po6oru, ari npune4eui n
.qltcepraqii. v gllcepraqii ra anrope(lepary roK€BaHo oco6ucruf u"econ s.{o6vsa.ra
B rpaq{x, xri ony6niroraui y cninarropcrni.

6. Orflqa srvricry gucepraqifinoi po6oru
laceptaqifina po6ora Bac*riua B.o. cxnagaerrcx ei ncryny, rrecrr,r pos4inin i

szcuonxin, Br,rKJraAeurrx sa 326 cropinxax ocHoBHoro reKcry ra 20 iropinrax
pucyuriyra ra6rurlr i sKrroqae aicir\a AoAarris Ha 105 cropinrax. Bcroro po6ora
r'ricrzt 66 pucynxin, 3l ra6nuqlo i cnucox nireparypz e 493 Haftr\aeHyaani ua 46
cr:opiurax. 3aranrnufi o6crr 4raceptaqii saftN{ae 497 cropinox

v ecmyni rroK€BaHo arryalrnicrr 4racepraqifiuoro 4ocri4xenHx, csoprraynr-
orani ftoro uera i sa4aui, Br{3HaqeHo o6'eKr, rrpeAMer i vero4r,r 4o"ni4*"rrrrr,
lOKa3aHO HayKOBy HOBLI3Hy, TeOpeTLIqHe Ta IIpaKTIlqHe 3HaqeHHr OAepr{aHIrX
pesylrraris. Hane4euo ai4onaocri npo Br,rKopltcraHHr ra BnpoBaAXeHHa perylrraria
4racepraqiftnrzx gocri4xenr y 4exinrrox [pr.rBarHr4x naiNuapo4nzx tpatrcrropt""*
t<ol4uan|{x ra y HaBqaJrbHoMy [poqeci $axynrrery <InNenepii Ta rpaHcnopry>
Axaaerraii TpaHcnopry, in$opir'rau'xn i rouynixaqit pecny6nixr.r Mor4ora ra
(parynrrery in$opuaqiftno-xoun'rcrepnzx rexnolorift xr,r rovr,rpcbKoro AepxaB-
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Horo rexuoJroriqHoro yninepcrarery. Bignoni4ni
go 4rcepraqii Ha crop. 483-487.

AOKyMeETA [pzcyTHr y AoAaTKax

- 
y nepwortty pozdini po3r'Jr{A€rrorbcr MeroAoJroriqni niAxoAu 4o no6y4ooa

6araronpoAyxronux iepapxi.trzx rorrrynixaqifiHrax Mepex ra Br,r3Haqe'o ocnoeHi
3aBAaHHrr o6po6xz i posuo4irry 4pi6nonaprionnnx Ar,rcKperuzx noroKis
ropecuou4enqifi. Harogxrrcx 4exrci acreKrv crBopeuu, in$paorpyxrypu
rpocropoBr'rx aaHux (Iil,{), reoinoopvaqiiuoi czc:rerrau (fIC) i cneqiaruHo}o
MareMarr,rqHoro ga6esneqeH[fl. Arrfl. TpaHcloprHr.rx rr.repex i Mepex{ [epeAavi 4annx.
3auponononano iepapxivna sonan*ro-nyinona crpy*rypa' 6araronpo4ymonoi
Ir4ep,exi, IIpr4HrlriIII4 i rexnonorix opranisaqii copryBaHHrr ra rpaHclopryBaHH,
api6nonaptiouHlrx KopeclonAesrlifi i N,rareMarz.rHa rr,roAenr *epexi. Br,r4ineno rpu
pinni iepapxii - naaricrpamnzfi, sonaarnnft i nnyrpirunifi i vorzpa tznu uyaniu.
(BlrHr4Karorb [zraHHrI, qOMy ro[oJrorir rr,repexi 3aAaHa, Ta qoMy po3r.JIt,qa€TLCt
rrrrbKr.r qorr.rpv -tlltry nyslir?). An{ roxnoro pirnx iepapxii susHaqeHi rpr4 rpyrr4
3aAaq: [epcneKTr.rBHoro po3BLITKy, floroqHoro nJraHyBaHH, i oneparunnoro
ynpanninnx. Br4ileuo ocnosHi sagavi norovHo.o .rnauy"aunx na uaricip€urbHoMy
pinni - ynaxoaxz 4pi6nonapriounru< Kopecno'Ae'rlift y rpancnop*ri 6norr.r, an6ip
crpyKTypr{ uepexi, posno4in i nrapurpyursaqir tpancnoprH[x 6roris. llora:aHo,
rqo qi saAa.Ii craHoBJrfiTb verogonorivny ocuoBy - sApo 4lx po:n'rsauHr 3aAaq
oleparr4Brroro ynpauinn-a [poqecaMr4 06po6r<r.r i posnoAiny notoxin, a raKox AJrt
porn'rsanux 3aAaq flepcfleKTl{BHoro po3Br4TKy rtaepexi. HaseAeHa 3arErnEHa cxeMa
IAC fIfIP, fl:r.a flBrfl,e co6oro iuQopuaqifiuo-raprorpaSi.rHy cr4creMy na 6asi III{,
fIC ra poeuogineHoi o6qucnroea*Hoi vepexi.- fiaer"cx o6qpy"ryuu"""
Br'rKopr4craHHrr IAC ars ynparninru necraqionapru,rMr4 npoqecalrr.r o6po6ru i
TpauclopryBaunx nororis Ha ncix pinnrx lrepexi.

Y dpymny pozdini o6roropronrrcr m,rranHrr opranisaqii nepeBeseHb y
nuyr"piunifi eoni uaricrparEuoro By3Jra, HaBoArrbcr ocHosHi np"uurnr i cxeltrr,
sarrageni B ocHoBy no6ygonu vapurpyrin rpaHcrroprHrdx saco6is. posua4arorrcr
texui'rHi ra exosolriqni oco6rusocri i xapaxrepr,rcrr.rKr4 pearburrx rpaHcnoprgr,rx
upo4ecia, sri uosuHHi 6yrr rpaxonani npu Qoprrlynauni qilrorux dynrqifi
MareMarr.rtrHr.rx nro4erer 3aAaq Maprlpyrzsaqii. ocnonui nayrcori pe3yrrbrarz
posginy - gexinrra rapianrin yAocKoHaJIeHIlrx MareMarr{lrHrrx [ocraHoBoK 3aAaq
no6y4onu vRP-vaprupytin, .sri 6inrru agernarni pearr'Hr{M rpaHcroprHr.rM
fipoqecaM 3 3aCTOCyBaHHtM O6rraexenoro ra neo6nrexenoro rereDoreHHofo
po6ovoro [apKy rpaucfloprHr,rx eaco6is gn.r o6cnyrouyBaHHr ey:rin verreproro
rurry y nuyrpiuruifi soui nrarictpanrHoro By3Jra.

Tpemirt pozlin ''pficB.sqeHo .poepo6qi naero4in i anropznr,rin po:n'lsauut
sa4a'ri ynaronxn 4pi6Honapriousnx Kopec[oHAeurlifi y rpancuoptni 6noxu i nra6opy
iepapxivnoi crpyKrypr{ lraricrpanruoi ruepexi. npr.r poen'xsanni sa4avi ylaKoBKtr 3
o6vexeHusr4lr Ha qac AocraBKr.r ra rcinrric'rr o6;e4nanr noroxis we6a eugrra\aru
nysru o6'egnanHx i o6'e4nani nororcu 4rr ncix aApecHr4x.tap y reperui. Torvry
aBropoM HaBoAsrbcr cnoci6 ra e(fercruani arrropr{rMr{ (popvynannx 40ni4ronoi
ruarpuqi o6'e4nanur uororis KopecloHAeHrliit, '{xa y rroAaJrEruoMy Br4Kopr4croBy-
er6cr BcepeAzni ocHosHux cxeM on'rurr,risaqii AJrr po3paxyHKy qacy AocraBKr,r
KopecrroHAeHrlif .oAepxynavy i uepenipxn ni4uori4ur,rx o6uexeur. Anropuruu
oo{pyHToByrorbcq AoBeAeHH.rrM TeOpeM 3.1, 3.2. OcnosHi uayroni pe3yrrbrarri
pos4iny - AoBeAeHo (reoperr,ra 3.3), rqo 3aAaqa yrraKoBKr{ nasiru 6es fynxuifi
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BLIrpar Ha o6po6Ky i 'r:pancnoprysaHHr nororis e NP-nonHoro (BuHnKae [r4TaHHJr
npo cllJrbuy NP-nornory ganoi sa4aui); 2) sanpononoBaHo MeroA Ta aJrroprirMrr AJrt
posr'rsauul npaKTr,rqHnx 3aAaq yrraKoBxra s Synxqi.sMr,r B[Tpar ua o6po6r<y i
TpaHclopryBauus Kopec[oHAenrlifi, mi gacnosaHi Ha ArlcKpernoMy aHEUrory MeroAy
JIoK€IJrbHoro c[ycKy, AoBeAeHo (reopenaa 3.4) :6ixnicrr alropzrvir Ao JroKaJrbHoro
onrr4MyMy, Ta orpraMaHo oqiurr ix qacosoi cxnagnocri; 3) 4one4eno (rrep4Nennx
3.1), uro posn'leanur aa4a.ri ynaxoaKr,r 3 AoAarroBzruru o6uexenHrMr{ Ha npo[ycKHi
cflpoMoxHocri ayr i cepe4nifi qac 3arpr,rMK[ noroxis y rr.lepeNi MoxHa 3Becrv Ao
nocni4oanoro posn'.a:aHnx sa4avi yuarosru 6eg 3€BHaqeHr.rx o6rrrexenr ra :a4a'ri
nu6opy rporycKur.rx cnpoMoxHocreft 4yr; 4) gone4eno (rnep4xeuua 3.3), u1o
sa4ava ru6opy rporycKHr,rx cnpoMoxHocref 4yr e NP-uosHoro i rraoNe 6yrr,r
nrzpirueHa 3a ncen4onoliuouianurufi qac; 5) 3anpononoBauo oprarinaarulrft
erpractrvnufi MeroA poen'l:anm 3aAaqi ru6opy iepapxi.rnoi crpyrrypr,r
6araroupo,4ncronoi uepexi, gaorosaHr,ri Ha y[opqAKyuanHi nyenir rr,repeNi no
3pocraHr o ix cyruapunx [oroKiB i nzxopucranni anropr.rrtlrin posn'rsyaann s, sapla'r
ylaKoBKI,r i posno4iny noroxis y 3oH€rnBHr4x Mepexix. Ercnepunrenralrno
AoBoAr4TEcr npaqes4arnicm anropnruin i ix o6qucrrosanrna e$exrnsHicrr.

Y vemeepmouy poodini po3po6Jreuo MeroAlr ra €urroprrrMu posn'lsaun.a
senisifinoi 6araroexcrpelranrHoi ea4avi poeno4iny i rr,rapurpyrzsaqii rpaucnoprnr,rx
6norie. Ocronui uayroni pe3ynbrarr.r pos4irry - l) iaex ra MeroA reperBopeHHt
MareMarl4quoi nroAeni neniHiftnoi 3aAaqi y uepexeroi nocranonqi 4o cyrynnocri
ninifiuux 6araronzuipuux 3aAaq npo pauerlb si er'lsyrour.rruu o6uexeuusvrn.
HosusHa o6ox 3a[poloHoBaHr.rx nocraHoBoK ^ra MareMarfillHlrx vo4elefi
B[3uarraerbcr rr,rM, tqo, na ai4rrrony nig 6araruox iuryroqr.rx uo4eleft, y Hr{x
BpaxoBylorbcfi o6nreNer rs Ha npo[ycKHi cnpouoxnocri. rysnin i rpancnoprnzx
niuifi sn'xsry, o6clrn o6po6rlr rpaucnoprHrix 6noxin y rpaH3[Trr[x ay:nax niHift
:a'xrxy, cepe4uift qac 3arpr.rMxlr [oroKiB y nrepexi Ta qac AocraBKrr yrraKoBaHrzx B
Tpaucuoprui 6loru, api6uonapdonur.rx KopecrouAenqifi oAepxyBaqy. Hoeusna
3aAaq Brr3HarlaeTbc{ TaKOX TriM, IqO B HIiX He tilrrZ :UaXOgrTbcr rrrJI{xI{ posno4iny
nororis rro Aymx nrepexi, a qe i [poeKTyrotrcq Hosi niuii se'rary - Mapupyrr{
TpaHcfioprur,rx saco6is a6o xonayronaui rrlaricrpalrni rananu Mepex nepeAarri 4anux
i Ivrinirr,risyrorucx npune4eui Br,rrparr.r Ha rpaHcrropryBaHu.s i o6po6xy [ororiB y Bcii
uepexi rpr4 3aAaHrix o6uexennrx. I{e gosnolxe npoeKTyBanbHr4Ky Br4s:aar 4-tu
co6ioapricm rpaHcfioprHr,rx [ocJryr i sctaHosar[ pe€rnbni rapra$z Ha [epeBe3euHt
BaHraxiB a6o nepe.4a.ry ra o6po6ry inSoprrraqii; 2) cyrynuicrE HoBtrx rraero4in i
alroputuin 4m posn'lsauH.rr fleperBopeuoi sa4a.ri, flKtr Ha rigrr,riny ni4 ni4orr,rr.rx
uiAxoAis 4o posn'xsanHs. 3a1av. qilouucnonoro linifinoro [pofpaMyBaHHr y
6araroupogyrr:onift nrepexi, cnupurrorbcq Ha eBprzcrurrui npraftorvrra poer'xraHul
cvcreMlr 6araronurr,ripnr{x 3aAaq npo paHerlb si aa'rsyrouzvz o6rr,rexesnxnz i na
e$ercrurni cnoco6u [peAcraBJreuHr crpyKTyp AaHux 3aAaqi. Orpr,uuano
acl,IMlrorrzqui orlinxz qacoBoi cxna4nocri anropurrvin; 3) uonnfi nexczxorpaSi.firift
4noxpzrepianruuft anropurrrl uo6y4orv uafiroporruux uusxis ra eSer:ru*ra
peariraqia €uropr{TMy Kpacrala Anr 3naxoA}Kenu.s rr,rininranrnoro ricrsxosoro
AepeBa (dcy) rpa$a a6o uepexi. Orpurraano oqimu.racoaoi cxna4nocri anropr,rrMiB.

V n'nmony posdiai 3arrponorroBana MeroAvKa orplrMaHHrr ruxi4nzx 4axrax
An.a no6ygoau 4unauivHlrx uo4eneft [oeraflHoro po3BnrKy nysnin i TpaHcnoprHt4x
laapurpyrin uaricrpanrnoi rrlepexi, B ocHoBy rxoi saxla4euo poee'xaanrur 3aAaq
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onrr.rMi3arlii ii urpyxrypr,r ra posnoginy noroxis. flora:ano, 'KHM qr,rHoM MoxHa
BI{KOpzCToByBatu zaaaui [oroqHoro nJrarryBaHHr AJrr oneparLrBHoro [epepo3noginy
nororis y Brrna.qK€x BIII .rKHeHHr ri4ruoa y By3Jrax i na niniqx 3n'x3Ky, a TaKox y
BI'IlaAKax nepeBaHTax(eHr y nrepexi i a4uiuictparrasHoro o6N4exeHHf AocryrrHt4x
pecypcin vepexi. Hane4eno 3arEUI6Ha cxeMa yrrpaBJrinnr rpancuoprHoro cr{creMoro
npu a6ypenuxx [ororir, olrxi4nr,x Aanux i napauerpin nrepexi. ynpanninnx
sgiftcuroetrc.r [poeKTyBaurrHLIKoM Mepe)Ki ua ocuoni BI43HaqeHHr Kpr.rrlrqHoro
craHy Mepexi sa uKaroro AorrycrLrMr,rx 3rlarreHb KoHlpoJlboBaHux napanrer:pin.
lorosHr,rN.r xpu'repiev atn nulopy rpaHnrlb B KoHrpo.rrboBanifi urra-ni napauer:pin
Bt4 3HaqeHo Aoflycrr.rMe ni4xulennx 3HaqeHHJr qinroaoi Qyurqii BiA ii
(orrrtrMajrbHoro)) 3HaqeHHr upu s6ypennrx ur.rxi4ru,x 4anzx i napauerpin vepexi i
nupimynauux eagau.

Ilrocmufi posdin npucrrvenufi npaxrlrvuift peanisaqii i 4ocni4xennro
po:u'xsauH.a 3aAaq rrororrHoro rrJrarryBauHr y naaricrpanrnifi uepexi.
3anpononoraHa MeroAI{Ka posn'rsannr 3aAaq flororrHoro [JrarryBaH :p.fr, sKa Ao3BoJrre
a inrepaxrunrroMy pexlrMi sgifiu+oaaru nu6ip iepapxivuoi crpyKrypr.r uepexi i
BI'I3HaqarIt oclroeHi 'rexnixo-eronorr,riqHi noxasnuxv ii (fynrqionyeannr nprn rnrini
nuxignux 4aur,rx i napanrerpia. Harognrrcr onuc rorrln'rorepur/rx [porpaM AJrt
MoAeJrroBaHHr iepapxi.ruoi crpyKTypr{, cxeMlr copryBaHHr, posnoginy i
Maplup)il{3arlii nororis. Posmr4aro:rrcs qucrosi [pr,rKJraAr{ posn'xraunx oKpeMvx
3aAaq, HaBeAeHi peeylrraru Mo.qeJrroBanHr aBrorpaHclopruoi uepexi, rqo uicrurr
120 rraaric'rpanrnux nysnin. ErcnepnltenraJrbHo AoBoAr.rrBcr Br4coKa o6qzcrrosarlHa
eQerrrznnicrr 3arrporroHoBaHr4x €rJropr.rrMin i nporparra. 3asnaqaetrcr, qo Ha
ocnosui xoun'ro:reprd npofpaMv orpuMaHo antopcixi cni4oqrra, nuAani
.{epxarnvrra Ae[apraMeHTou in:renexryarsnoi sracgocri Minicrepcrsa ocsi:ru i
Hayru Yrpainz.

V eucnoexax c$opuynroaano ocrosni pe3ynbrarrr po6oru.
V dodamxax A, B, B, I, A i E si.qnosiAuo HaBoArrLcr: runosi 3aBAaHHr ro

pospo6qi inSoprraaqifiHoro ea6egne.reuHr ra anrovarusaqii npoqecin uigrpauxlr
npuituxrtx pirueur; MareMarurlua MoAeJrb ra aJrfopllrrMu po:r'l:anux sa4avi
poanoginy i ynaroexu .{pi6nonapriouur{x Kopec[onaenqifi B 3oH€rJrbHr.rx Mepexax;
MareMarr rua MoAeJrb i alropr.rrrrl pora'manru gaAaqi po3Be3eHHrr nopoxHix
ronreftuepir i 4nx 6anancyBaHrur ruarpaqi xonrefiuepuux noroxis y rpaucnoprnifi
Mepexuuepexi; our4 i analis rrlero4in ra alropurnriu no6yAonz uaftroporruux runrxin;
aOcrparuri rr,rfir,r Aaur,rx 4nx pospo6rcu arropzr:rrain po:uo4iny i lrapurpyruraqii

aHaris

noroKiB i npoqe4ypu pe4yxrlii niHift sn'xsxy, oqinxu crna4noc:ri anropr.rrrr,ria
pe4yrrlii i $oprvryrauur gori4rcoroi crpyKTypr.r Aa:rrnx, rprrKJra.q no6y4orn crpyKryp
AaHux ra pe3yJrrTarri qucroBoro eKcrrepzMeHTy,rrlo AJr.rr nepenipxr.r npaqes4aruocri i
OOqI4CJIIOBAJIEHOI eQerrrzeuocT i 3afiporroxoBaHr,rx anropnrnrin; pe3ynbrarr{
ooqvcJIIoB€IJIbHoro eKc[epI,IMeHTy, Iqo [oK€I3yrorb sK MoxHa Br{Kopl4croByBarr.r
po:n'xsanux 3aAarr rrororlHofo rrJraHyBaHHt AItg. [epcrreKTr,rBHoro po3Br.rrKy ayenio i
rpaHcrloprHnx ninifi tn'mxy uaricrpaltuoi naepexi i oneparneuoro nepeporno4iny
noroKie rrpr,r Br,rHr4KHeHsi nosaurrarunx curyaqift .



7. Oqiurca MoBrr, cruJrro ra o$opnr.nenun 4ucepraqii fi anropeeepary
,{ucepraqir ra antope$epar nanzcasi rpaMorHo, crr4Jr' Br{KJraAeHHr B Hr4x

ltatepianie 4ocni4xenr, HayKoBlrx floJroxegb, sucHosris i peronren4aqifi eiAuoai4ae
BaMoraM craHAapry ACTy 3008-95 <,{oryrvreHraqis. 3siril y cQepi nayxu i
rexsixr> ra sa6esnevye 4oc:ryuHicrr ik cnprfinxr.rr.

8. 3aynaxenus Ao Arrcepraqii ra atrope$epary

. l Antop po3rur.rrAa€ iepapxivni uepexi is saganorc ronororiqHoro crpyKryporo
i posn'xsye 3aAaqy nr.r6opy ruuin nysnin i eoH ix o6crryrorynannq. y xracu-rxux
3aAaqax cr{HTe3y ra ananiey rorvrynixaqiftru{x Mepex caMe rofloJrorivua crpyxrypa
Mepex e [ryKaHoro. v po60ri He cKa3aHo, qoMy po3rJrrAarorbcs rilsxr.r ruepexi ia
3aAaHoro ronoloriero posrauryrannx ryeniu i ryr. He rcHo raKox, qLrM
o6lpyuronanuft nr,r6ip ryslin rilrru vorupsox rznir.

2. Aeroporrr He [poBeAeHe rrrzcJroBe MoAeJrroBaHHr 3anpo[ouoBaHr{x y ApyroMy
porAini sagav no6y4owr nnyr:piutmo By3JroBlrx rraapurpyrir rpaHc[oprnr.rx saco6is s
Br4 KOpr{craHHrrM 3raAaH[x ni4orr,rnx naxeris sr\4iuraHoro i qiroqracnosoro
lporpaMyBaHHg. ExCnepralrentanrxe A0cni4xeunx 3arrporroHoBaHr,rx uoAerefi
uo6y4ouu VRP-rrraprupyris nocr,ur[ro 6 npaxennx ni4 orpl.rnraunx peeylrrarie.

3. Y poe4ini 3 anrop AoBoAr,rrb NP-nonnory sa4avi ynarorrn (csoprrlynrosauoi
y ournr4i sa4avi posnisuananu.a). O4nar, aypifl.rr4 r pesyarraria [poBeAeHrx
ercnepvuenrin, cr<la4uicrr rliei saAaqi cr,rJrbHo 3€rnexr{Tb ri4 nenuvanz 3HaqeHb
ruxignrx 4anux i uaparraerpin. Busurcae rinorega flpo clrJrbny Np-nonuory 4auoi
eaAa.ri i Nroxnr,rsocti 'fi reopernvnoro ,qoK€l3y.

4. flia qac o6roaopeunx amopu.urlin pose'xeaAna saAa.ri ylaKoBKr{
api6nouaprioHHrlx KopecronAeqqift (3.18)-(3.21), Ha crop. 154 anrop roBopr.rrb rrpo
nroxn[sicrr opranisaqii [apaJreJrbHr,rx o6ql4clenr 3a 3Har{eHHrMll porvipy oxony
roluyKy Jroriurluofo viHirrayrray (naparraer:pa v =7,2,...,v^*). .{ocni4Neuna
pospo6reHr,x amopraT uin 6yno 6 nafi6inrru rroBHriM nprE peanisaqii ix na
o6qracnronaarglrx KJracrepax i rvrynrrlrflpoqecopulrx crlcreMax, Hanpr4KnaA, B
cepe4oruqi raparrerrbHoro rpolp.rMyBauur Intel parallel Studio XE 2017
Professional Edition for C ++ and Fortran.

5. Y poe4ini 4 Baxro eporyrliu.r po6ory ocHoBHofo arrropr4rMy 4.14 (crop. 280)
posnoginy i rr.rapurpyrzeaqii noroxin rpaHcnoprHr{x 6noxis, 6er nonepe4nroro
lpoqr4rauus orucy MeroAin i anropzlraia no6ygonr,r goni4ronoi crpyrrypu 11" i
pe4yrqii rua6nonin nraprupytin, xri nuneceni s AoAarox A.

6. Ha crop. 7 anropeSepary u rinqi ocraHuLoro petreHHr rporyqeHo
locI,IJIaHHrr Ha AoAaroK A, n rxouy HaBeAeHo r[nosi 3aBAaHHr uo pospo6qi
in0oprrraqitroro ga6egne.rexHrr ra aarolrarueaqii upoqecir ni4rpranrrra nplrfinrtrr
pirueus i nepenir ocgoBHr,rx 3aAaq lro o6po6qi i po:no4iny api6uonapriounzx
nororis.

7. Ha crop. 27 antopeQepary Ha pr{c. 5 gr\4a3auo so6paxennx JrerenAr.r rpa$irin
.racy po6oru anropunrin uo6yAonn r<icrxKosux 4epen LINK, TREE, pzuM i
copryBauus rar pe6ep SORT. ,{ono.qr.rrEcr 3AoraAyBarercfl, Ae xxuit rpa$ix. @on
rpaQirin cr.rJrBuo sarer\tneHr.rt.
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Bi4sna.reni 3ayBaxeHHr He B[Jrr4BarorL Ha 3araulbrry flo3r,rrr,rBuy oqiuxy ra ne
3MeHrryrorb HayKoBy rlinnicrr i uparrravHy sHaqr4r\,ricG gl.rcepmqifinoi po60ru a
qinorr,ry.

BIICHOBOK

.{ucepr:aqifina po6ora Bac.snina B.O. - rle 3aBepruena HayKoBa npaqr, n xrift
orpuMaHo Hoei HayKoBo o6lpynrooani fi ercnepnueHTEurLHo ni4reep4Neui
pe3yJlbrarr,r, qo cKJr€rJrra ocHoBy poepo6nenoi rvrero4olorii MareMarrrrrHoro
MOAeJTTOBaHHT ra [poeKTyBannx 6araroupoAyKroBr{x r<ouynixaqiftnax Mepex 3
AI,ICKperHr.rMr4 Api6uonaprioHHlrMr.r [oroKaMlr KopecrroHAeHrlift. 3a arrya-nlnicrro
po3HrrHyrr4x sa4au, o6clrou Aocli4xenb, HayKoBr.rM pinnenr i nparruvnoro
qinuictto orpr4Manr.rx peaynrradn gucepraqifina po6ora nosHicrro riAnoni4ae
BIrMoraM MOH Yrpaihlr qoAo AoKropcbKr.rx 4rzcepraqifi ua :4o6yrrx HayKoBoro
cryleHr AoKTOpa rexniqnux HayK 3a cneqianrnictro 01.05.02 - MareMarr{qHe
MOAeJTTOBaHHT ta o6.r[crrosanrHi rvero 4u, a ii anr:op Bacanin Bolo4urr,rzp
OnercaH4powtv 3acJryroBye Ha rtpIlcyAxeHuq HayKoBoro cryleHr .{oKTopa
texni.*rux nayx.

OQiqifinufi orroueHT
AoKrop rexniqHrx uayx, nporfecop, npo(pecop
KaQeApv MareMarlrrrul4x nrero4in
clzcreMHoro analisy Inctrryry rrplrrlraAHoro
cI4creMuoro ananisy Haqionanrnoro rexniqHoro
yuiaepcurery Yrpainu IqHI4Ii
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