
BrAryK
o$iqifinoro oroHeHra Ha AlrcepraqifiHy po6my

Illanonalonol Anacracii CeprhnHn

<<flororosi uoAeni desneqHoi ra niluosocrifixoi Maputpyrnsarlii s 6anaucyBaHnrM

HaBaHriuKeHHf, B [porpaMHo-ronQirypoBarrr.D( reneKoMynixaqifoiro( Mepexax),

f,Ka IIoAa€Tbcfl Ha s4o6yrrx HayKoBoro cryleHrr Karr4[Aara rexniqrun< nayr si

cueqialrnocri 05.12.02 - reJlenoMynirarlifi"Hi cucreur.l ra uepexi

Arryannnicrr o6panoro Hatr pfi My [oc.ni,qxem

CrpinrxraX po3BLmoK inQorouynircaqifirmx rexnolorift ra rpoqec crpiuxoro

s6inbrreHHfl rfurrcocti rocJlyt .sri HaAaroucx xinqeBuM KopltcryBaqaM, o6yuorlroe

neo6xiruricm nocrifnroro BAocKoHtureHHf, iuryroumr nporpaMHo-ronQirypoBaHrD(

TeneKoMyuixaqifiur,rx Mepex. Tarce BAocKoHa.JteHHl, B fleprtry qepry, crocyerbcf,

sa6esneqeHrul xidepcrifixocri uepex, ro6ro 3AarHocri nepe.q6aqarn, ri4noBJrrcBarucf,

Ta aAarITImHo pearyBaru Ha pisnouauitni qrurrrmcu, rari f,K [epeBarrrorenuf, n rrrepexi,

npmroaaHi Ta crnaruri aranu, KoMrrpoMeriullrc oKpeMr,D( Mepe]rur,rx ereilaerris ra

l,repexi n qinoMy. Am rporo Ha uparrrUi, f,K rrpaBr{Jro, 3rurfriuorb rci gocryrnri

rexHoJloriuni piureHHr, cepeA f,KID( oAHr.rM s eQemunHr.D( saco6in e BrrKoplrcraHHr

rlpoToKonir rvrapurpynrsaqii, rxi, s ornf,Ay Ha Br{Mor}r cyqacHocri, Tarox nurpe6yrom

lepern Ay B Hilrlpf,MKy po3rrrlrpeHHf, He rinrrrn 3 6ory ga6esueqeHrrrr mocri

o6cnyronynaHuf,, ale ft s 6oKy 3aft3nerrenns skl{osocriftKocri ra MepexHoi 6esneru.

.{ar peanisarlii Ttucoro repernflry ueo6xigHo sgifiururu BAocxoHrureHHf, MareMarureH}rX

uoAelefi Mapmpyurearlii, sxi nouaAeni s ocHoBy rrpcnoKonin uapmpyrusaqii.

Taruma qHHoM, aIoyEuIbHoIo e HayKoBo-npr,rKJraAHa 3a4aqa, cyrr rxoi noJrflrae B

sadesne.reHni siAMosocrifiKocri ra MepexHoi 6egnern B rporpilMno-ron$irypoBaHr{x

reneroMyniraldfiHlo( Mepexax (TKM) ruuxoM pospo6rn ra BAocKoHzrJreHH,

siffroni$ilD( noroKoBro( ruogelefi Mapmpyrnsaqii.

XH}TPE
Bxi.rnxfiN ot/J?- 561-_lL, o\ :__ rn2t,



Hayrcona HoBrr3Ha orprrManrx y po6ori pesy.nrrarin goc.uhxeHHs

B xoli Auceprauifirun< AocriAxenr :go6ynauroro mprauani uacrynHi nosi

nayxori pesynbraru:

1. YAocrconaneno noroxoBy MoAeJrb Mapmpyrr,Baqii s ypaxyBaHHf,M pnsmin

iHQoprvraldfuroi 6esuern 3a AorroMororo 6asosru( MerpHK Kpwrla.mocri rpasnusocrefi.

HosEsHa pospo6renoi uoAe.ni uonsra€ y BBeAenni orpuMaHrrx eriAHo percouen4aqii

NIST uEpa:in, xxi uucryflalorb s sxocri MapilrpyrHr,rx MerpHK, ra 3a Sisnunurrr sruicrou

xapaKrepu3ylorb pI,t3HK inQoprraaqifinoi 6esneKu B KaHanax 3r'l3xy TKM ra
Ao3BoJl{rorb BpaxyBzlru g6rrrru sia ropyrreHrrr rconQi4enqifiuocri ra qinicHocri

inQopuaqii, gocryunocri MepexHoro pecypcy y BHraAKy pea;risardi na.snnm<

Bpa3nuBocre[. 3aupononoBaHe piurenna ao $opuyBaHHfl orpr{MaHux MapupyrH}rx

MerpHK Moxe 6yru 3acrocoBiu{e raKox ui4 qac aa6e3[e.reHHrr KoMrrJreKcHoro

BpaxyBaHH{ B upoqeci poen'xsanHfl 3aAarr Maprupyfl,rsaqii flK rroKa3nuxis uepexHoi

6esneru,r, rar i roKit3HuKis rrcocri o6clyroryBaHHl B flporpaMno-xoutlirypoBaHr4x

TeneKoMynixaqifi HLrx Mep exax.

2. YAocIcoHEUIeHo rloroKoBy MoAeJrb 6esneqHoi uapmpyrrcaqii s 6anancyraHr{rrM

HaBaxroreHlrfl Ha ocHosi BpilyBaru{fl napauerpir Mepexffoi 6esueKu B rrporpaMno-

Hosr.BHa yAocronalenoi naogelironQirlpoBaHro( reneKoMynir<ardfoilD( Mepexax.

rloiulrae y uoau$ixardi yN{on da-nancynaHlur HaBaHTDKeHHfl B TKM ruJrflxoM BBeAeHH,

BaroBr4x roe$iqienris, mi BflcryrruuoTb s rxosil mpirMeTpy MepexHoi 6esneKra, rlo

6asyerrcx na firraoripnocri KoMrrpoMsraqii xananis :n'x:xy. Taxnu qvHoM, orpmrani n

p$ynbrari locnirorenns uapmpyrni pimenru, opiemonani na 3MeHrrreHuf,

3aBaururceHocri xaHaftis 3a'r:ny, rrci Mzrrorb BHcoKy fiuoripniurr KoMnpoMerardi,

Irurfl)oM rlepepo3tloAiny rpaSixa na 6irmur 6esueqni KaHarru. Pesylmarr,r AocripreHns

rPoUecis desneqsoi rraaprupyrnsaqii s danancyraHHf,M HaBarrroxeHru na nrnrqi crpyrffyp

TKM nigrnepgunu ii e$erruanicrl 3 roqKu 3opy BpixyBaHH, craHy laepexi: ii
rouolorii, xapaxrepl,IcrlrK uurorcin, [po[ycKHoi :garnocri ra 3aBaHraxeHocri rcanads

gs'f,3Ky, a rarox fruoripnoqefi ix mounporr,rerauii.

3. Ynepne 3arponoHoBaHo MoAenb ruru4roi nepeMapupyrusarlii is

gade:neqeHlulM 6alaHcynaHHf, HaBaHTaxeHHf, Ha rrpr{Hrlr{[ax Traffic Engineering ra



AllQepeHuifiorasoro o6uexenns rpa$iry B rporpaMHo-xon$irypoBaHr4x

reneKoMyninaqifiuux uepexax. B HOBU3HT4'rcJreKoMyHrKaIIlllHLtx Mepexax. t, f,Kocrl HoBlt3Htr 3aflpoIloHoBaHoro prlrleHHfl

Bucrynae iuoAuQircaqix yMoB s6epexenur rroroKy, sxi BpaxoByrorb upiopurerue

o6uexesnx rpa$iry Ha rpannqi TKM y BprraAKy ii fiuoripHoro repeBaHriDreHrrf, ra

BBeAeHHf, cl,IcreMlr xpurepiir olruMaJmnocri Mapurpyrunx piueHb, BHKopHcraHHr

f,KLrx opieHrye sa naiuiuisaqirc BepxHboro rropory 3aBaHril)Kesocri xanaris sn't3xy

ra siArdos r o6cryroByBaHui sa rpannqi uepexi, 3BaxeHlrx tqoAo npiopurery ra

iHreucusuocri noroxis. fleperara 3arrponoHoBaHoro piruentr rronflrae B ToMy, uo
o6uexesnr rpar[ira slificHrcBaJrocb B 3ilrexnocri ni4 inreucnsHocri noroKy ra

ftoro npiopnrery, ro6to, o6ruexeHrUr, B rrepmy qepry, crocyBiurucb roro rroroKy,

ffir,rfi e AxepenoM repeBaHTDKeHHr; flo-Apyre, f,Krrlo [epeBaHTDKeHHf, crBoprcBanH

Aercilrra uororcir, ro oduexeHlur crocyBanprcb rroroKy 3 MeHrrruu upiopr{TeroM.

4. YlocroHa"JleHo roroKoBy MoAeJIb 6esueqHoi uruagroi nepervrapmpyruraqii s

6alancyraHHlM HaBaHraxeHHf, ra 4uQepenqifionaHuM o6uexeunau rpa$ixy Ha

rpaHraqi reneKoMynir<aqifinoi rr,repexi. HosusHa uogeli rroJrf,rae B roMy, rqo B

trpoqeci peani:aqii mrngxoi repeMapmpyrusaqii sa6esneqeHHf, 6anancyraHHf,

HaBartorteHrttr B KaHiIJrax 3u'x:rcy nigdyrarocr i: BpaxyBaHnxrrr fiuosipnocri ixusoi

KoMrpoMeraqii, a B pa3i 4u$epenqifionanoro o6N{exennq rpa$ixy Ha rpanraqi

uepexi i: rpaxynaHIUIM BI4Mor uororin naxeris tl1oAo pimx Mepexuoi 6egneru.

lleperaroro 3€IrporoHoBaHoro piurenna € Te, ruo B yMoBax [epeBaHrDKeHH,

pealisyemcs 6araHcyBzu{Hrl HaBaHTDKeHHfl Ha rpr,rHrrulix TE ra sa Heo6xiAnocri

Aer$eperqifiosaHe o6uexesHn HaBiurraxeHHf,, flKe Ha,(xoAr.rrb B Mepexy, ue :riltrrcra

siAroriAHo Ao 3HaqeH-b KJIacy odcnyroryBaHH, uorory: fioro IP-npioprar:ery ra

irrrencmnocri uororcin, a fi pirnx 6esneru.

Ilparrn.rna 3H arr r nr icrn peyJrbrarin gn c epraqifi Hoi po6oru

Orpurvraui r ruacepraqii uayrcori pe3ynbraru Moxyrb 6yru 3acrocoBaHi na

nparrnqi uia qac pospodreuux uporoxorio 6esueqHoi ra ri4uorocrifiroi

Mapmpyrprsaqii B cflacHux rporpaMHo-KoH$ iryporanux Mepexax 3 rler{rpa-ni:onauoro

rxocri piruennx

apxirerrypoto. llpamuuna 3uaqr4Micrr ocroBHr,rx HayKoBr,lx peynbrarir uigraepAxeHa



aKraMH pearbarlii na nilnpueucrni (XAPHTII T3I), y TOB <Bopxnecr> ra

IIpAT <(Dapnen-Inrect>, rxi csiA.rart rpo i'xne BnKopr4craHHfl Anf, ouinxr,r

ri4uorocrifixocti ra HaBallrzumeHlrfl y po3ropr{yrLrx Ha 3a3HaqeHra( uignpneucrBrx

TeneroMytrixarlifrHrD( Mepextx is troAnJrbrtrHM porpo6neHnrrM npaKTmHrD(

pelcoMelrIaqift Arr eQerrtmnoro da-nancyraHHrr MepexHoro pecypcy, a raKo)K AJr{

sa6esne.IeHlrfi riguonocrifixocri reneKoMynixaqifo{oi uepexi r qinouy. Kpirra roro,

orpr.nraaui pe3ynbraru 6yno BrpoBa,AXeHo y HaBrrarbHoMy npoqeci ra$e4pu

iuQorcorraynirartifinoi inxenepii iu. B. B. Ilonoscrroro XapxiBcbKoro nauiouzurbHoro

yHinepcurery paaioeneKtponixra B npoueci rpoBeAeHrur lerldinuor i upamrxnmr

3aHf,rb is nusrur rulcrunniH Am crylenrin cneqiamnoqi 172 - Tetercouyuixar{ii ra
pa4icnexnira.

O6rpynronanicrr i rocronipnicm HayroBrrx perynrrarin, nucuonrcin i
peroMenAauifi

OurosHi pmyJlbrarn AocniAxenr sgo6yBarrKu AocrarHboro nriporo o6lpyrnosaHi.

,{omonipnicm orpI,IMilHI{x pesynmarin ni4rnep4xyerbcfl [poBe.{eHr,rMr

.qocni.qxeHHf,Mu 3a AotroMorolo Ao6pe anpo6ouanoro [ar(ery iuiraUiftnoro

MoAeJtroBaHluI MAILAB na pr4i npmragiB crpyKryp TKM, a raKox rcoperrnicuo

nndopy sI,DdAHux AaHID( ni4noniAuo Ao 6agu AaHlrx 3ararrbuoniAoumr Bpa3m{Bocrefi

iuSopMaqifinoi 6esneru CVE ra pexoMenaauifi NIST.

3aranola Aucepraqis Illauorarosoi A.C. e 3aBeprueHoro HayKoBoro rpaqero, {Ka

BItKoHaHa Ha BHcoKoMy reoperr,frrHo-[pnrJra,AuoMy pirHi. 34o6yna.u<a simHo roloAie

HayKoBoIo ra rexuiqHoro repMiHoloriero. Crpyrcrypa AuceprauifiHoi podorra loriqna ra

nocligorna. Marepiaa y ncryni, rrorupbox posginax ra BprcHoBKax Br.rKJrAAeHo 3

BrlveprlHolo rroBHorolo is [peAcraBJreHHrM ocHoBHrD( nanpxuxin [poBeAeHr,D(

AocniAxenr. Asroperfepar gucepraqii sararorvr ri4noni4ae ii crpyrrypi ra srraicry.

Ocnonni neAo.nircn tro Anceprauifixifi po6ori:

1. Y po6ori po:rnx4iuorbcfl rpoqecu Maprrpyrnsarui 4rr 6ararorcnorcoBoro

BI,IIaAKy, flpore B Aocnilxenni sa6esueuy€Tbcfl 6a-naHcynaHrrr HaBaHTut]KeHrrn 6es



rpl,{B'fl3xu Ao lu$epemlifionanoro o6cnyroByBaHHr oKpeMr.D( noroxis naxeris. Bci

froroKll fipgreHAyrorb Ha cninHry [porycKHy :4arnicrt xaualir 3e'lary.

2. y po6ori B Mexax repIuoro HayKoBoro pe3ynbrary He rpeAcraBJreHa

MeroAHKa, 3d flI{oro npororoJr 6esuequoi naaprupyrrcarlii 6ya. po3prxoByBaru

inaouipHicrb Br,IroplrcrilrrHf, q-i npasrruocri 3JroBMlrcHlrKoM na l-rray rysni uepexi. He

AocliAxeno, flK BIrJII,IHyrb rroMklJrKu Ha BrBHaqeHHf, Ta xaparcep orplrMitHrD(

Maprrpyurrx piurenr.

3. 3anponoHonaui piruenru uoAo ni4laorocrxifiroi Maprupynasaqii B

He aAarrrosani niA snraAorc peanisaqli cxeMlr 3zrxr{cryreneKoMynixauifisifi uepexi

Maprupyry.

4. Y po6oti npn posn'xsanni s4Aa.ri nporfilroBarrrrr rpaQira 4ocnipryaancx

JIHme BHrraAoK Mapurpyru:rauii eJracruqHrD( uororcin, ro6ro nororcin narcerir, qrci

AorycKalorb rIeBHe o6N{exeHns csoei irrencnsnocri Ha rpaHuqi uepexi. flpore u

TeneKoMynixaqifinift uepexi TaKox nepeAarorbcs rarsrlr HeeJracrnrrHrlrx umoxin,

nasim uiniuamne o6ruexeur#r f,KHx He AorrycKaerbc{.

5. B rperuoMy po3Aini gncepraqiforoi po6mn He 3po3yrrini rpr,ruepii, sa f,Kr{Mrr B

npoUeci locnilxeHlul MoAerefi 6roryBaHHs xanzuris sn'xsxy rngilxlocb caMe qorupr

cqenapii KoMrrpoMeraqii, m<i npe4crasreHi s ra6r. 3.1.

Pinenr uyfuiixauifi ra anpo6auifi pesy.nrrarin po6orn

OcHosHi pe3ynbrarl{ Axceprarliftlroi podoru Aocr{rb rroBHo onydnixorani

s4o6yrauKolo y 19 nayrcornx rrpaqfix, cepeA f,Kr,rx 9 crarefi, I s sKrD( npoiu4ercoBarra

HayKoMerprmorc 6asorc Scopus, I - ony6nirorana y 3aKop,(orurorvry xypnani ta 7 - y
HayKoBI4x Qaxornx BHAaHHf,x Yrpairul, 10 rraarepianis AonosiAefi na rraixuapo4uux

HayKoBLD( roHSeperulisx, 5 s sKux irUercyrorbcf, HayroMerprr.rHoro 6asorc Scopus.

3ara.nrni BrrcHoBxrr

,{raceptaqifina po6ora Illanosanosoi A.C. saKiH.reHoro HayKoBo-AocliAuoro

po6ororo, r srifi orplaMaHo Hr{3Ky BtDKJrr{Br{x HoBID( HayKoBlrx pesylrrarin, rqo

Ao3BoJUIIorb sa6esneqrrrra niguorocrifiricru Ta Meperc{y 6esnery B rporpaMuo-



ronQirypoBaHrlx reneKoMynixard finmr Mepexax.

3a o6carou, pinnervr ra IroBHororc BurtoHiIHHx 4ocni42reHr, HoBrr3Horo Ta

lpaKr[tIH]IM 3HarIeHHflM p$ynbrarir, nayxoro-rprrKJraAna po6ora nignoni4ae BuMorztM

rIoJIoxeHHf, rlpo <flopr4oK rlpplcyAxeHHrr HayKoBrrx crynenin> Ao KarUr4AarcbKr.D(

.uEceprarlifi, a ii aBrop IUauonalosa AHacracix CepriisHa 3acJryroBy€ Ha rpr,rcyAx(eruur

HayKoBoro cryrrelrf, KaHr[Aara rercriqluo< HayK 3a cneqialrnicuo

05.12.02 - reneKoMyuixaqifiHi clrcreMu ra uepexi.

O$iqifurr4ri oroHelrr

.{oruopaur

,{epxauroro yninepcrrery inrerercryiurbHrD(

TexHoJrorifi i sr'rsxy,

KaHAr4Aar rexniqHux HayK,

@/**ry'o/zzdva,4rr.)

AOrIeIIr

F7q*--oU

LM. ColoBcbKa

&r*"*fu,/B


