
BrAfyK
o0iqifiuoro o[oHeHra AoKTopa texHi.n{Hx HayK, Aorrenra, npo$ecopa

Ka0egpn In0opr'aauifirrux rexnonorifi, KuincbKoro HauioHarbHoro yHinepcmery

bylinHr.rurua i apxircr,rypH I-lroqrcpu Mnrolpr Iropoenua, ua arceprauifiny
po6ory ,(ertnprosoi AHacracii OleriBHH Ha reMy <Bu6ip i onnrNaisaqig saAifinux
crpyKryp iuQopnaaqifiuo-ynpaBrrrcqux cr{creM Ha rpaHcnopril, npeAcraBJlery Ha

slo6yru HayKoBoro cTyneHx KaHAHAara rexsiqun HayK 3a cneuialssicto
05. I 3.06 <ln{oprvrarlifiHi rexuonoriT>

Axryaru nicru o6paHoi TeM H.

Ha crorolHiruHifi AeHb cQepa aeianepene3eHL e oAHierc r uaft6inrut

pe3ynbrarHBHHX c{ep rpancropry. IIpn rrboMy, cnocrepiraerbcr rgopiuue

3pocraHHx o6c.sris BaHTaxHHX Ta [acax]rpcbKux aaia epene3eHb] a raKo]K qacrxH

asiauepene3eHb cepeA scix nr.rAis nepeBe3eHn. OAsar, siAl\aosu $yuruioHarr,bttx
cI,IcreM i s6oi aniouiru, a raKox ni4uonu nos'.csaHi 3 JIIoAcrKI,IM Qamoporrr

3Hnxylorb pineur 6e:neru nonrodn i eQer,cunuict eKcnnyarauii norirptnoro
rpaHcrropry. Oco6rueo BeJrlrKe 3nr.rxenHr eSerruouocri i 6ernern noruoris

cnocrepiraerbcr upa noxexax nonirp.nuux cyAeH (fIC), KoJII{ clrryauir crae

He6esue.{uoro i suruarae repuiuonoro BTpyqaHus erinaxy flC ra npnfiw,xrw

npaBnnbHnx pilueHr AJII 3ynHHKH po3BrarKy rroxexi ra if nixniaaqii.

AHaris cpirosoi crarr.rcrr{Kn asiaqifiHrax no.qifi (AII) nora3ye, ruo noxexi s

nonirpi craHoBJrf,rr 6rugurco I0% is saranrHoi cra,Tlrcrr.rKu AI I. Bilnoei.qHo Ao

crarr4cruKu Transportation Safety Board of Canada, qacrKa noxex cK[aAae 12% t
gararrsoi rinr,xocri AfI sa uepio4 z 2009 p. ro 2019 p. 3a:nuvafi, noxexi na IIC,
rK npaBlrJro, Hocsrr Qaramurafi xaparrep. Arg niAsr,IueHHa 6esnern nolsorir,
oco6rHuo 3 TorrKI,r 3opy noxexuoi 6egnexn Heo6xiAHo :a6esne.{Hru exinax
gocronipuorc Ta cBoeqacHoro inQoprtraqiero npo craH $ynrcuioHaJrbHux crlcTeM

lIC, oco6ruso iHQopr'aaqifiuo-ynpaBllflror{ux clrcreM (lyC). EQerrrnHicrr

SyHruiouyBaHHt IyC icrorHo 3aJIexLIrb si.{ goctonipHocri insoprraaqii, uo
HaAXoAlIrb Ha BxoAlt IyC. AocniaNenng Mero.qis ra saco6in niABHUeHHq

4ocronipHocri IYC e aKryaJtBHHM saBAaHHtM, tKe BI{Marae cneqiaJrbHoro ni.qxoly

Ans fioro rupiureuHr.

Peanrni AarqI4KH xapaKreprcylorbct riHIleeon ro.ruiclo npeAcraBreHHt

KoHrponboBaHot! HI,IMH napaMerpa. llpu uboMy ro.tHicru i Aocronipuicrr
iHQopvrauii sl,t:Haqaerbct flK KoHcrpyxrLIBHHMlt oco6nnsocrflMu, rar i rexHi.rHoro

naAifiuicno Aarquxin i, rr npau,ulo, He 3aAoBonbHsrcTb HopMaM uloAo roqsocri i

4ocronipuocri iHQopuauii, ulo noAaerbcs Ha BXoALI o6qHcnronaJrbHnx cHcTeM

ynparuriHun rexHoJIori.IHI,INtH rlpoqecaMr. Tarcuu qH
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,po,r,r.t'r)l(er(rnrx eHo,r'gM i turtttu,tarortrc'r tle tloulti tteAolircn ltHX cHereM 3 Merolo

i,x yuy1d111 ilpr{ upocriynnrri, nr,rpo6ttutlt'ui i clccltttym'nrlii RC Honoro
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ix rrricus nosBll. [aua rnacn$ixaqis

iuQopuauii llr pisnnx flC. Taxox B IIep

Morenb auali:y noxex cfirosol ycraHoB

cUruUri:arcpn, s MeTorc flepexoAy sil MoHOnapaMeTpI'IqHorO Ao

nolinapatuerpnqHoro KoHTPoJIIo He6egue'IHoi uoxexHoi cntyauii rra 6opry tlC

y ApyroMy poraili rpoBeAeHo iudoprrrauiftxo-crarHctll'IHHfi asali:

noxexnoi cnryaUii ua 6opry nonirpruoro cyAHa Ta crarucrHKa noxex no

npuuuni siAlrlos Aeralefi asiaqifiHoro ABHryHa' Ilpooe4eHnfi ananig crpylq'p

curnanigaqii npg roxexy ra aualir {i:nl uux i iu$opr'raUifiHnx ocHoB

BtrHlrKHeHHfl Ta po3BI{TIry THraHoB}Ix no6ex asia.Ug}rryHie' Tarox B ApyroMy

poeaid [puBeAeHa c.rarHcrfi.rHa olIiHKa rexHononiquoi cKJIaAHocri ocob'nunux

sunalxis s no;1rori ro 3BeAegHru anapifinnx KoHTponbHHX Kapr ra poararuyri

eTartll cTilTHcTHtlHoi lreroAolorii OUiHxtl reXHorIoritrHoi cKJIaAHocri morHUX

orepalllH.

v rperuorrry po:aini po:ungaloT)cs iHQOpr'lauifiuo-uateMarl'IrlHl MeTOAI'I

niAsraqeHH.s AoctosipHocri inQopr'raUii 3 BrlKopllcraHHtM napaJlenrHoto

ig4opuaUifiuoro pe3epByBaHgt. B rperboMy po:Aini po3msHyri Qisuro-

inSopMar{iftHi WoBI{ B}IHI{KHeHHI IIoMIIJIoK KoHrpoxto napauerpin

6ynruiorvBaHHr IYC. Ha ocHoni posrnrHyrlrx Qisnxo-iH$opr'rauifiHr'rx yMoBI'I

BLrHr.tKHeHHf noMuJroK KOHTpOnIo uapar"rerpie 3arlponoHoBaHe reoMeTpnqHe

y{BneHH.tl 6I{CTeMHLIx ffr,aonipuocrefi KoHrpontoBagofo tBHUa s IYC ta noriro'

MareMaTl.rrr'y MoAeJn posnirHaBauHf, roxex ania4nHryHis Ha IlC, Ha ocsoni

HaBeAeHr{x reopeTr$rHux nonogeHr 6ylu noragaui rouxpetHi 1pI'IKJIaAI'I AXt

cr,rcroMr.t lar.{nxiB inQopvauii s piruor,o rilrxicr}o Aarquxin, Ans scix cl{creM y

siAuoniAHocd qo npgHql4ny Maxopl'{rapHocri poexpuri MareMargqni Qopt'tyltl

Anrr Br,r3HaqeHu.s ftr'rosipuicHux xapaKTepHcrnr po6oTl't cucTeMI{ 3a AonoMonon

HaBr{ar6Hoi npolpaun, tK AJlt Aarqnris : pinHofir"ronipHicul'lMn

xapaKTep'Crr.rKaMr{ raK i Anf 4aruuxiu : piaHnrtrn firtaonipnicHr4MH

xapameprcrl{KaMLI.
oqiuxtr inQoprraauifinoroy qer5epToMy posai"rri [pl'IBeAeHa MeToAI4Ka OIIIHKI'I lHQOpMaUu'lHoro

pe3epByBarrHs IvC cnrnanisauii, upononyerbcfl MeroAI,IKa nu6opy onrnualpsoi

.rpy*ryp" sa;1ritnux crpyrq,p Iyc cnruartisauii ra npoBoA1trbct porpo6xa

Marebraru.rHoi :uoAeni nu6opy i onrtar'aisaqii crpyrryp IyC. Ha ocHosi

braret{arnl.rHoi rrroAeli i ii peanisauii Ha eJIeMeHTax enelrpouixlt, cKJIaAeHa

nporpaMa Ha Mosi JAVA 3a rKolo rpoBoAl,trbcr nu6ip i onrrauiraqig HaaifiHux

crpyr$yp inQopvaUifiHo-ynpaBrltloqnx cl{creM cltrHaflisaUii rpo noxeyy.

pospo6lena nporpaMa Ao3BoJr.re orpltMaru crpylcrypy cncreMu r nafi6in6gorc

uiporigHicuo pornieHarauur no.qifi ra rlapaMeTpu cTpylcrypu cncreMl,l

cnrHarisauii gnr .qxoi fi MosipHicru IIoMI{nKoBoro cnpaurcBaH Hf, uiuiuanrsa'



H aynoua rr oBu3 n a olepxaur,rx pe3ynbraris nus Haqaerbct FI acryn H H M :

1. Bnepure sanponoHoBana MareMarnqHa MoAeJrL nra6opy i ontnruisauii

orpyxTyp IyC cqrHanirauiT sx ocHoBa AJrx rpoeKryBaHHr i cruopeum IyC
niraxin HoBoro nororiHur 3 Merolo yHI,rKHeHHr, TaK 3Banllx, eJIeI{ffpoHHHX

xaracrpoQ.

2. YAocrcosaneHo MareMaruro-inQoprtlaqifiny Molenb BIIHI{KHeHHI 3oH

HeBlcHaseuocrefi i nounror KoHrponto flapaMerpin QynxuioHyBaHH,q IYC ra sa

ocHoBi uiei uoAeni orpnvaHe reoMerpr.rqHe yrBneHH.,( cr{creMHHX fituonipuocrefr

KoHTpoJIboBaHoro rBr,rqa u i uQ oprvlar{ifi Ho-repyrcq nx cucreM ax.

3. Ha6yla IIoAaJIbIIIoro pO3BI{TKy lorirO- ATelvtaTHsHa MoAeJIb

posniananaHHfi uoxex ania4nnryHin Ha nonirprrru ( cyAax) Ant N-rilrxocri

Aar.rnrin rK .[Jrx pinnofirurouipurrx, rax i ,ulr piaHoftt,touipHl.tx xapal$epncrllK

Ananie icHylouux IYC ua ocHosi repinHnqrs s rexHi'{uoi ra JIboTHo-

ercunyaraqii cnptMoBaHi Ha nolxyKy ueAonixin i poapo6rcu

peKoMeHAaUii sr Ans KoHcrpyKropcbKl,Ix 6ropo rar i Ars exinaxis IIC Anr

6oporu6n 3 raKr.rMH He6esneqHul{H tBHuIa Ha nouirprHoHly rpaHcnoprl flK

6.

uoAeli Ao3Bonrrcrb po3lxl4p;rru MoxJII{Bocri rnOopy i oul.r*risaqii ctpyKryp IVC

Iarqnxin inQoprnrauii.

4,

rexsiquol

rtoxexa ABI{ryHa i rutauona [oxexa.
5. 3anpononoBaHa MeroAHKa ouinru rexHoloriqHoi cruaAHocri IyC

cgruanisaqii ra AorroMorcro .sxoi MoxHa rro[epeAl{Tl i naiHirnri:ynart{ pn3I{KH

BltHHKHeHHrr noMnJroK JrborHux eKinaxis e oco6nnsl4x noJIborHHX cl{ryauisx.

l]poneAeHufi crarucruquufi axaris He JII{ue e reoperl'IqHltM AoKa3oM

ar(iryanbHocri revn Ar{ceprarlifiHoi po6oru, a fi Aoseorse Bl{flg}trn clabri uicqn s

po$ori IVC curHanisarlii i Ha.qaru pexoMeHAauii ra siAnoniqHi piueHHq ruIn

nonepeAxeH Hff n epexoAy aBapifi Hoi cHryaqii B Karacrpo si'rHy.
7. Porpo6neui nporparr,rni incrpyr'teHrn crBoprolorb HeyKoBy 6asy anr

pospo6xH i nu6opy orrrrrMarrbuoi crpyr,nypu npl{ npoeKryBanui, ctnopeuui ra

Blrropucrauni IYC flC Hosoro uorolirur.
8. Pospo6neni uoAeni Moxyrb 6yru nuxopncrani npu auarisi

uoxexHlrx craryauifi Ha 6opry fIC, oco6JIlIBo n nepui MoMeHrr.I BHHr.rKHeHHt

floxex, Ta Ao3BoJI^flrL HaAaBarI'I erinaxy peroueu4auii no flepexoAy 3

MoHonapaMeTpuqHoro Ao uolinapaueTpl'IqHoMy KoHTponlo napauerpis Ann

niAsgueuur e0errnsHocri IVC.

9. Peay.urraru po6otn MoxHa BuKoptrcroByBan4 nppr

eriuaxis Rrq flC HoBoro nororriuss, raxl4x gx AH-l58, AH-178 ra

rm ceprnQirauii IyC CCII i iHurux inQopruauiiintrx crpyKryp.

Ilpar<ruvHe 3naqenrrn nonrrae B ToMy, IIIo 3anponoHoeaHi

nlAroToBql

iu., a raxox

uareuarHqsi

3 yparyBanH.rrM rexHiqnux i eroHorrri.rHr,lx BHTpar npu ix crnopeuui,
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nilr bo1)'. (*\m unpu ${rAxulur{ }&lil:0 niH I (i.09,101t, ),

l" J[tpxnuuiii aninuiiluiii cryxsi Vnplrilru n Luntlti uiJtru'ruunn 'rtr

nepenigmmuxu ilbon{ltx *xinnxin (Arr np0 lllpounJur{L'nun pcry;tut'rn'itr

ruetprrruifi noru Io ctr iAxe u ru) -

], l"lnuiousnsllL:rNr! Tpttuettopnl()r\ty yrrinuputtc'r"i ll lttlu'ltlJlhll0My

npoueci xn{renplr irr{ropm*rqiiirrtr.nnminr.ruol Airurr,noc.r'i 'r'rt itrtlropututtillltoi'

6e':uexn {Ax-r nnprrns}txurnl nil I $.01 .l I p.).

Grynilru o6rpyn'rontrrrocri t'tt 11ucrurriprroc'r'i lrn]'r{tf ttttx ll0Jlo)l($lllrr

uu cttouxin i puxolrc uAnui ii, tsoptrtylt noun u u :t 1' /l t tccpt"rt t ti[,

O6rpynrunnHictr, r{r l0c1'oaipnic'r'r, nu}iJurllslntx y Jtucttptnnilirrilt pofioli

H{tyxonlrx n$Jro)Kenr,. r}lwl{0[rKiu "ru pexorrtuttAtutii{ ni4tn*p,t1:t(yrt'hu}l tuefi[n1'ltltu

nu6oporrr r{r hupgrilnlrNr r{lcrotyu{lul"rnrvt uer"oAin lr'opiT lluoniprtnc'r'i i

:\t[TelrilTmr*roi crnr"ucnrKnr rcripiT iHdropr'rurtii, trn"rt]Att tltt't'tttuirnnil i ultt'cbplt

norixn. Bowrt'fnxr))r( nigluc.prx),torbor r{nreMnl'urluum MoJtctlton{l}lntlM ttpotlccitr

Butn&r{enun t-ttrrt'rnipuicttttx xnpflKreprtcr}rK! 3orl }.rcrtuurntlr\ltocl'crli i noltHloK llp}l

po$ori ,uarquxiu. po3r(pn'rl"n npupojln uiAt'ttlu n IYC CCtl, in$opuuuiitHe

pe3epByBannr ra irr$oprunuiitui rcxrronorii Brrfiopy i onwrui:lnrtii crpyrryp lVC,

Aognr.rsuu niatnep1xenurNl c nmuuictb nille]tly Yxpn.ilu nu Kopt'tctly MoAerb

ra enirourso npo peecrpauim flBTopcbKom npaun ut Kotr,nt'torcpny ltporpftMy"

Ouirrxn uonu rn cruJrl0 BuliJrntulnltn Attccpt'uttii rn ttutopetftcp$r'y.

,trlttceprauir i anrtlperlrepnt uanttcntli rpttplorlla, Mutt'pilu ltucup'rnuifiltoT

podorn BrrxraAeno noc.rtiAonuo, entJIb BttKJt[ul{lHl'trt Jlornronnti, ritruii i

nuxoHi.lxrrrj. Brrcsonxn {0 Ko}Kr{or"o poraily i lnceplnrtiT tt uiltotuy ricrtet

non'r:ani r ix urierorrr i niao6pilRttron cyrb Bl{Kltaflttx Aoeli{ttttctrr,. fiybrrir<auii

aBrops nosHicno nrrcsiurnmtr uayxuai no:loxeunr i perylmttrn rnesprauiiirtoT

poSorn. Cruau BruiflaAeHnn lrayroultx noJro>tieltb, nltcttoHxin i pcnruettAnuirYr

niAnoniAae BuMorau ACTy 1008-2015 "ln$optnlnuit ra JloryN{ettrRuin. 3nitu y

cQepi HeyKu i rexHirrH. Crpyrrypa rfl npttnnJla o$opuutenltff" i{ BurnroraM flo

o{oplrneuHR Aucepraqii, rarnep.uxenux HaK{I3oM Miuiclepc'rna ocnirH i Huynn

Yl.paiurr sir 12.01.?017 p. l'fu 40 ra y uinouy:a6e""lttc.tyc lloc'rynnic'rr ix

cnpuEnrrrn.

iloruorn unnJrtrAy r on1'fuinonlttltx npsutlx.

OcHonni petyrbraru Altceprauiiruoro AocliAxtnHl orry6lirconnni n 30

HayKoBt{x npeuflx, ir Hltx: I ctarrn y gttAanni. u}troBa}romy y nuyl{or:cl-ruetpu.utifr

6a:i Scopus; I ctarcFr y utuuaHunx inorel.tHltx Aspx(an a6o y rrayKonltx {ruxonux

Bu.rr.&HHnx, ulo BxoAxrb Ao nepenixy 3arneplxeunx JIAK VnpaiHu, lg npnur,



nnpOdnUiitutrnr N$Rt1N-Tep)'.:i ltll\ i ttttmun1llN I" llil)'li660-itlc'l'plr'll'lii't 6nri $c:OpttS.

lsnI\)np{IB{It{$Tt}ipiln*reHtH{lli0plleny
rl ii. ltiponr ntrcnitlttottlrh ocllonHl Htlyxoul

Rr\.lexst{nr rutceptnqit.

Bi;tnosirH ictu tttct"pm uif n cril tl o B:l eH II lt t ult ill$ nt I |'

flceprnUir-ltn F3$nr* 11SI$Hrr ]' nttmx.{,i 3s3epu"tcllOlU pyxonlte'v tltt

&Kr)'&:lblt)"rBI{}"* n sxiil Hn ocUCIni Eltl$lt.tHllN nU11lpOIl AtlurilXenh npe'ilcT{Innesi

pe3\sl6TsTlt, {,}ti}"11ttic16 xrtn f N$]*ltr1SO'tleTOAuqHllIl $n&pnn)[t 'llJln ni'qnttuetttlg

.Xrrrosipnucri it$nprruUii n in$gprruUir'ino-1'npa3finli6tlllN cltL"'ltill&\ cllriltuniSoUiT'

g* is&rneuye nieutrqegpff smcd ra e$*mrrnUocri ix $y'Hxrti(lllyg9l{ll'l' t[O ill{Ie

B,SlifltrBe ll{['LtBe 3HSqeHHR. .{rteeprnUin 30 cnOi\t nuit:mlt ui'UnOni{ae

cneui*.lbgqfri 05. 1 1.06 <rtH$qP$suifi Hi rexHucirii\>' O$oprl'fl enull ;lrrcepmuii m

asrUpe$ep&I]'EiAnOBi-1ae mtrtotalt. ttlo BUe]'B{I}OTbcs A0 l{u1'1"t'*tt* npnUb'

3rtir.r wmp*$epsry nisuosilue npllttqllnosltilt nolg?\*r'lltlf;ill glteeprruii'

He.lunixrt rn 3B)'B$?lwlllls'

l. B nepuo\l)' Porri-'li HeAACT{ITHH yBers nplHiiIeHA cy\lacHltill

e*IelirPoHtloi iuattxtluii ra urutui:ruii. a rnx0x BnntlB oco6RttnocreftcltcTell8lt e*IeNTpoHllQl lHell\uull ltl utrl d{trtlrd.qrrr q r(

is po$onr H& lotmoipuiclr iu$opsnUiT npo HenBHicTb lCIt{rpoxbonsHoro

n8pe\lery)

:. \i" Ip)-mlr)' po3gi$i HeAODTaTHff yBsrd nptt.liaeug po3unAy

nap*rrerpin. rxi AD3BaJrfltuTb BrrxBlmt EIut nQ)Ne)Ni; tllmuonil n0)Kex& Lll{ nOxexa

ucepeln H i asi aqn t tryHa"

j. B rperlorry po3li;ri HqAoursrnr yu$ra nptuineHe posmx+qy ctlcre\t 3

pi:uor-lluonlpuiqplr.ur .xtrslrhu\rn iHSopllruii: He npone;ttelle MsrehtnrllqHe

il{qge-?xl.0B{lnHfi ls psooTlt.

+. B qerBepro\ry pouini He B noBHiii lrlipi po3Kpltre ntlral{Hn

eKciHrN i.{Horc hplrtepiro sr r6opy crpylq?I t cllcrertl t umruq iru UiI.

5" B prtcyHlar 1.13.3.1?,3.Ii- 3"14. i.33.3.14, i.35' 3'30,3.31,3.3?.

3.38. 3.39. 3.40 He noruaqeHioci.

6. BiacS"rxir'i Aera.utultfi onnc pucygqY 2.1S. MoxlltBo ropeqnnu 6yno

6 uauecflr flK caile uiH orpnlranttti ra sxi BrtcHouxll3 Hboro :\{oxH& rpo6uru.

flpune.leni n rperroul po:1iai artcepmuilittoi po6ortt $opr'r1uu ,qnn

BlnHaqer{Hx r"uronipxicurtx xapetTeprlerlui c}tcre}'t Ann pirnoiit*tonipr*icHxx ra

xapa\Tepncrnri&\rr{ Asrquxis in$op,wuii gouinrHo 61uo 6 nnH*em B AoAsrKu,

ocxi.ntnt BoHII e rocltrL o$uerlHtttrttt"

8. Aouinrnrut 63no 5 HaBecrH iu$opllauim, uoAo trtrxrHsocti

:gil*rEueuufi ouiHliu, nopiuunHnr Te eepruSixauii IYC curus;rirauiT ua ocHoni

3anponoHoBaHtx B rllceprauiriuiii po6ori armpurilry rs nporp&i\u,r.




