
BrAfyK oorqmHoro orroHEHTA
Ha Ar4ceprarlifiuy po60ry {eruveHrca €sreua Eopucoanva

<IIia nn ueH Hs eQexrunnocri Qyn xqioHyBa H Hq copryBaJr bH Hx rcopr n.r erci s

craHuifi B yMoBax gNIiHHoi iHrencusnocri sxiAHoro rrorony noi'sAiB),

ulo rIpeAcraBJIeHa ua:4o6yrrt HayKoBoro cryrreHr KaHAr4Aara rexHi.rHtrx HayK 3a

cnerrialrsicrro 05.22.20 - eKcrlnyaraqir ra peMoHr saco6is rpaHcrropry

B cyvacnllx yMoBax pHHKoBoi exououixu oAuurur 3 ocHoBHrax $axropia ea6e:-

[er{eHHq elacoxoT e0exrunuocri po6oru sarisHr4qHoro rpaHc[opry e vriHivrisauiq eu-

Tpar' loa'qgauux 3 rlepepo6xoro sarouie. V qrorray le'a:xy ua6ynaro6 eaxrzeocri
nuraHHt tloAa.nblxoro po3BHTKy copryBirrrbHr4x KoMrrJreKcin, rxi € oAHtrM 3 roJroBHr.rx

elevenris craHuifi, ulo :a6esueqylorb rrpoqec nepepo6xu BaroHonoroxie. V,qocxo-

HarIeHHt KoHcrpyKttii i texHonorii po6orra copryBanbHr4x KoMrrJreKcia 4o:nolHrr
niAnurquru ix upoAyxrunnicrb, 3MeHrurrr4 rrpocrifi naronis Ha craHrliqx i :a paxy-

HoK Ilboro rlpacKopvrl/. AocraBKy eaHraxie, cKoporr4rra o6ir naroHis ra ix neo6xia-

uzfr naprc. Kpiv roro, Ue 6yAe cnpvflrr4 rroAiusruoMy rroKparrleHHro ercoHon4i.{Frr,rx

rIoK€l3HHKin po6oru craHuifi, B repuy qepry, 3a paxyHoK 3HHxeHHq co6ieaprocri

nepepo6rcu BaroHlB.

B renepiu*rifi qac SynrqionyBaHHr copryBanbHnx KoMrrJreKcin cranqifi xapa-

IcepH3y€rbct 3Har{Horo nepinnorraipuicrrc HaAXoAxeHHr noislis e po:SopMyBaHHq.

Bxa:ani KoJIHBaHHq exiAHoro noroKy cyr-r€Bo BnJruBarorb Ha noKa3Hr4Kra po6o.ru

craHqifi ra Marorb 6yru BpaxoBaHi upra oreparuBHoMy KepyBaHHi coprynanbHuM

npoqecoM. Tarnpr r{r4HoM, TeMa Ar4ceprauii lervrvenxa e . 8., uro [pr4cBrr{eHa yno-

cKoH€LIIeHHIo KoHcrPYxqii ra rexHoJlorii po6orlr copryBaJrbHr4x KoMnJreKcia craHrlifi

3 Merolo niAnuuleHHr eSexraeHocri ix po6oru B yMoBax sNaiHHoI isreHcnsHocri

sxiAHoro rroror(y noislie e Aoctrrb alcryuurbHoro.

Cnia ei4tHavu'ru, uo suxoHaHi 4ocri4xeHur eilnoeilalorr npioplrrerHr4M

HarIptMKaM po3Bt4rxy :anisHI4.IHoi raly:i, sxi su:HaveHi y TpaHcuoprnifi crparerii
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flocranleHa y Anceprauii HayI(oBa 3aka\ra nupiurynanacr is KopeKrHr4M 3acro-

cyBaHHtM N,reroAin reopii MacoBoro o6cryroeyBaHHr, rrnaHyBaHHr eKcnepnueurin,

MareMarllt{t{oi crarlilcrvKn, onruuigaqii, irrairauifinoro Mo,rIennBaHHr ra iu.

3aupononoeaHlaft e4o6ynavevr ni4xi4 .uo nnpiuteHH{ uayxonoi saAa.{i ui4nn-

rrIeHHr eQexuanHocri copryBanbHoro rrpouecy Ha craHqicx e HoBr4M Ha[prMr(oM y

BLI3Har{eHHi pauionarsuoi iHrencusHocri po:QopMyBaHHfl cocraBis Ha ripxax gnr

cKopoqeHHt eKcrlJlyaraqifi uux Bl4rpar cranqifi Ha rrepepo6ry naroHonororin.

Anropov Brleptue SopvanieoBaHo rpouec $yHxqioHyBaHHr copryBarrbHoro

OOCJIV|OBVBAHH'KoMIIJIeKcy craHull tK ctlcreMr4 MacoBoro o6clyroByBaHHr 3 r(epoBaHoro iHreHcue-

sicrrc o6clyroayBaHHt BaMof, a raKo)K porpo6neHo rrpoqeAypy nu6opy AJrr KoxHo-

ro cocraBa paqioualrnoi usuAxocri po3rrycKy B 3arre)KHocri ni4 AoBxr4HH qeprr4 ro-

roBI'IX Ao po:SopMyBaHHt cocraeie y rapKy npr.lfirr,raHHs, lr1o Ao3Bonre uiAszrqurra

eQerrnnnicru upoqecy repepo6xu BaroHorroroxis sa craHqisx.

[nr peanisaqii po:po6renoi npoqeAyprd r(epyBaHHr rrrBaAr(icrro po3rrycr(y B

po6ori AocniAxeHo ra o6rpyHroBaHo Moxrnsicrb 3acrocyBaHHr anr po:$opMyBaH-

Ht cocraBin coprynalsHoi ripxra 3 ABoMa rop6avu pieuoT Br4corH, o[eparr4Buui,r su-

6ip rrux Ao3Bonte 3MeHIuyBarI4 Br4Tparv Ha possoprrayBaHHr cocranis npH Hra:rxifi

iHreHcueHocri exiAHoro rloroKy noi'sais ra cr(opoqyBarr4 ix upocrifi a yvronax s6i-

JrbueHH.rr qeprr4 cocrasin n pos$opMyBaHHr.

3 ueroro BrI3HaqeHHt tloK€Bnuris copryB€rJrbHoro [poqecy aBTopoM yAocKo-

HaneHo irr,rimqiftny MoAenb npoqecy por$opvryBaHHr cocraein Ha copryBarrbHux

riprax 3a paxyHoK AorIoBHeHH.f, iT vrolyneu, rxufi irtrirye po6ory MaHeBpoBoro ren-

JIoBo3a B rlpoqeci poenycrcy cocraBa, r!o, na eiAviHy eia icnyrcvzx irao4erefi, Ao3Bo-

rqe BH3HaLlarv BI4TparH naJII4Ba ripronHl,r JIoKoMorr4BoM Ta [oqarKoBy urua4xicrr

KoxHoro siAqena B MoMeHr ftoro ni4puny Ha Beprxuni ripxlE.

B po6ori raKox yAocl(oHaneuo irvriraqifiny MoAenb rrpoqecy SynrqionyBaHHt

copryB€IJrbHoro KoM[JIeKcy craHqii 3a paxyHox peanisaqii rvroxnusocri oneparrdBHo-

ro nn6opy lxBaAl(ocri po:nycl(y Ant Kolr(Horo cocraBa, ulo Ao3BoJrr4Jro aBTopy orppr-

MarI4 KoMrIJIeKcHy oqinry e$exrrasHocri copryBanbHoro [poqecy B yMoBax sN,rinHoi

iHreHcueHocri exilHoro rroroKy noislis.



O6rpynrosaHicrr ra Aocronipnicrr peryrurarin, orprdMaHnx y Arrcepraqii,

ni4raep.uxyerbct BHKopacraHHtM cllcreMHoro niAxoAy Ao Br4piueusr nocranleuoi

3a.qa'Ii Ta KopeKTHIIM BHKopI,IcraH HcM cyqac Horo MareMarr4qHoro anapary.

locroeipHicrt orpI4MaHI4x pe3ynbraris nilrBepAxyerrcs s6ixHicrlo pe3yJrb-

raris irrairauifinoro MoAeJIrcBaHHt por$opuyBaHHr cocranie ra ra14x HarypHrrx

crlocrepexeHb, a raKox BI4KoHaHorc ouinxoro eSexrueHocri po:po6nenoi npoqely-
pI4 KepyBaHHs urnuAxicrn por$opMyBaHHq rroror(y cocraeis Ha coprynanrnifi ripui.

Ha nilcrani uroro MoxHa BBaxarH, ulo rpeAcrasreHi po:po6rcra i pexorueHaauii o6_

rpyHToBaHl AOCTaTHbO rrOBHO.

Hayroni pe3ynbrarll, orpllMani y Ar4ceprarlifinifi po6ori, Br4cHoBKr4 ra peKo-

uesAaqii, a raKox po:po6neHi vroAeli ra rrpoqe AypLr Moxyrb 6yru Bar(opr4craHi Ntq

orreparr4BHoro KepyBaHHc npoqecov po:QopvyBaHHq cocraeie Ha copryB€urbHr4x

craHqiqx. Ha ocHoni po:po6neuoi veroAHKV KepyBaHHr porQopMyBaHHrM cocraeie

Moxe 6yru no6yAonaHa aBroMaru3oBaHa cr4creMa nigrpuMr(r4 npr,r ft:nsr-ts piureHr

on eparr4BHo-Ar.rc[erqepc bKr4M rrepcoH€Lrr oM cras qii.

Ocnonni pe3ynbraru i po:po6neui nayrconi niAxoAra Br4r(opt4craui ra BrpoBa-

Axeni rprl BI4KoHaHni HayKoBo-AocniAuHx po6ir, a raKo)K y HaBqanbHoMy npoqeci

,4ninponerpoBcbKoro uaqioH€LllbHoro yuinepcrarery :ani3Hr.rr{Horo rpaHcrropry irraeni

axaAeuirca B. JlasapqHa npH ni4rorosqi cneqianicrie ra varicrpin :i cneqianruocri

<OpraHiraqir nepeBe3eHb i ynpanniHHr Ha rarisHH.rHoMy rpaHcnopri>.

llparrHuHe BrIpoBaAXeHHq pe3ynbrarin po6orra niAreepA)r(y€rbcq eiAnoeiA-

HvrMla Aor(yMeHTaMH, uro uaeeAeHi y AoAarr(ax Ao Auceprauii.

IIOB HOTA OIIPI4JIIONHEHFUI P E 3 Y JIb TATI B NI4C E PTAUI i B

OcnosHi rIoJIoxeHHq Al4ceprauifinoi po6oru 3 AocrarHboro noBHororo Br,rKJra-

4eni y 33 HayroBl4x rlpaqrx: I voHorpa$ii, 8 uayxoBr,rx crarrrx, 3 qKux I crarrq s

YJIbTATI

NYBJIIKOBAHI{X |IP HA HAYKOBI4X K

iHosetvlnoMy BI4AaHui, nxruoveHoMy Ao Hayr(oMerpr4rrHoT 6azu Scopus,4 crayrsx y Sa-



xoBl4x BI4AaHHtx, 3arBepAXeHI4x [enapraueHroM arecrauii ragpin MOH Vxpaiuu ra

BKrIoqeH[x Ao Ml)I(HapoAHux HayKoMerpr,rr{Hux 6asr 3 crarrqx n iuurux Bng1aqHflx,

BKrIoqeHI4x 4o rvrixHapoAHl4x Hayl(oMerpr4rrHr4x 6az, ra 24 rezax AonosiAefi y rr,rarepi-

arax i re3ax xoHQepeHqifi. B Anceprauii ra anropeQepari .{irxo Br,r3HaqeHuit oco6uc-

rHfi eHecor< slo6yBaqa n po6orax :i cnisaBropaMu. OcnoeHi rroJroxeHHr Alrceprauii

orpHMaru neo6xilHy anpo6arliro Ha l9-rra HayKoBo-rexuiqsux rcon$epeuuirx.

INEHTI{LIHICTb 3MI C TY AB TOPEOEPATY TA OC HOB HI,IX

IONOXEFIb NI,IC E PTAUII

3uicr Al4cepralrii, iT ouronsi noro)KeHHr, pe3yJrbrarv ra BHcHoBKr4 y uonnifi

vripi siao6paxeHi e anrope$epari. 3rraicr anrope{epary ra Ancepraqii iaenrn.{Hi.

AHAnr3 3MrCTy 44CEPTAUTI

[nceprauiq cxraAaerbct :i ecryny, n'flTt4 por4irin, eucHoeriB, crrr4cKy BHKo-

pI4craHHX AXepeJI ra ABox AoAarrcie; iT rvricr qirxorvr silnoeilae veri AocriAxeHHq.

lIoeHI,Ifi o6cqr po6orr,r cKnaAae 154 cropiHKr4, 3 qKr4x ocHonsufi reKcr Br4KJra-

AeHo rta 124 cropiHxax, u-1o uicrsrs 29 pucyHrcin ra 2I ra6nHqro; crrncoK BHKopr4c-

raHl4x AXepeJI cKnaAaerrcs si 169 saittvreHyBaHb, Br4KJraAeHr4x Ha 20 cropiHxax.

Bcmyn uicrurr 3aranbHy xapaKrepucrr4Ky po6orn sriAHo a icHyrovr4Mrr Br4Mo-

FaMr4 AAK MOH VrpainH.

Y nepwotwy pos4ini BLrKoHaHo aHzuris cyqacHux Hanprrr,rxin nignuuqeunr e$e-

KrrzBHocri po6orra copryBanbHr4x KoMrrJreKcin craHuifi .

flpone4enufi auafiru'rquit ornrA nireparypn noK€BaB, rro 3HaqHa qacrraHa

ny6nircauifi npucnrr{eHa nzpirueuuro npo6neNau niAsr4ureHHr nepepo6Hol cnportaox-

socri copryBanbHllx KoMrIJIeKcis craHuifi. llpore B cyqacHr4x yMoBax fiepuoqepro-

BI4MII CTarOTb UpO6nervrra cKopoqeHHq eKc[ryaraqifiHr4x Br4Tpar, [oB't3aHr4x 3 po3-

Soprr,rynaHHtM cocrasi s BaHraxHr4x noi'gli s.

Biarr,ri.reHo, uro n renepiurnifi .rac nupirueuHr BKa3aHoi npo6nernrr4 rrpoBoALrr;,c;

sa rcirrroMa ocHoBlalav,u HarrprMKaMr.r: xonrreHrparriq nepepo6rz BaroHonororin;

npr4BeAeHHr [ory)r(Hocri, nepepo6noi cnpovroxsocri ra eKcnJryaraqifinoro rurary

copryBarbHutx KoMnJIeKcin y nianoeiAHicrr o6cqralr po6orra; yAocr(oHaneHHq KoHc-



TpyKTIIBHo-TexHonorlqHI4x rlapaMerpiB copryBaJlbHr4x rrpr4crpoiB; BrrpoBaAxeHHt

pecypco36epirarovl4x rexHonorifi nepepo6rr4 BaroHonororin; Brd3HaqeHna parliona-

JIbHHX pexuvin $yuxqionyBaHHt nigcHcreu pos$opuyBaHH.s; KoMnJreKcHa aBroMa-

rusaqis copryBaJrbHoro rrpoqecy.

[lpose4eHnit asatb Ao3Bonun c$opvrynrcBar, Mery Auceprauifinoro locri-
AXeHHt' tKa rloJlf,ra€ B cKopoqeHHi excnnyaraqifinrax BHTpar cranqifi 3a paxyHor(

nu6opy paqiouanbHl4x rexni.{Hlax saco6ie ra rexHonorii po:$oprvryBaHHr cocraeie.

Ha ocHoei qroro s xiHui po:4ily cQoprurynsosaHi saAa.ri Ar.rceprarrifiHoro aocni-

.IIXEHH'.

B dpyzotvy poraili BptKoHaHo auzuri: napaMerpin nxiAHoFo noroKy noir4ir a

posSoprr'ryBaHHt, a raKo)K rexniquoro ocHarrleHH.q ra [oK€r3Huria po6org copryBa-

JrbHr4x KoMrrJreKcis :anisHlrqHr4x crauqiil Yxpainv.

-flx noxa^:aB aHaJIi3, Hafi6irsurufi o6csr po6oru r po:SopMyBaHHr cocraeis eaH-

TaxHHX nol3AlB Bnl(oHyerbcfl Ha copryBanbHr4x craHuiqx; [pr4 rrboMy ocHoBHVM Tex-

Hi'{HuN,I laco6ou, uro BI4KopI4croBy€Tbcs Anfl por$opvryBaHHr cocranin, e copryB€rnb-

Ha ripxa.

Aeropou AocniAxeHo rlapaMerpl4 exiAHoro noroKy noisde Ha copryeannHi

craHIIiI YxpaiHa, B pe3ynbrari .Ioro BcraHoBneHo, ruo QynxqioHyBaHHr copryBanb-

HHX KoMrlrexcis craHqifi xapaKTepl43y€Tbcr 3Har{Horo uepinuouipnicrro HaAXoA)KeHHt

uoisAie n po:SopMyBaHHs. B po6ori 3€BHaqaerbcq, rlo B rrr4x yMoBax Aorlilrsorc e

aAanraqiq iHreHcusHocri copryBaJlbHoro rrpoqecy Ao BKzBaHr4x KoJrr4BaHb sxiAHoro

rloroKy, uro Ao3BoJII4Tb cl(oporuTlr eKcrrnyarauifiHi Br4TparH cranuifi Ha rrepepo6rcy

BaroHorroroxie.

Y mpemoorvty po3riri euxoHaHo aHaJris i Qoprvranisauilo rpouecy HacyBy ra

po3rlycKy coc'rasie Ha copryB€trlbHl4x ripxax, Ha ocHoei qoro yAocKoH€rneno ivirauifi-

Hy MoAeJIb rlpoqecy posSopMyBaHHt cocrasis ra Br43Har{eHo MeroAtrKy po3paxyHrry

rroB'r3aHr4x 3 LIr.rM Bt4Tpar rrutrrr4Ba ripxonav rerrJroBo3oM.

B pesynrrari analisy ncraHoBJIeHo, ruo po:SopMyBaHHr cocrasis Ha copryBa-

JIbHI4x ripxax BuKoHyerbct, ToJIoBHI4M qHHoM, MaHeBpoBr4Mr4 TenJroBo3aMI4 i rHrue s

oKpeMHX BVnaIKax - uaricrparbHvrMvr rerrJroBo3atv'u a6o eJrerffpoBo3aMu. IIpH qrovry

pexHMrl po6oru ripxoeax renJloBo3is:Ha.rHo ni4pi:H*orrcq aiA pexuvin po6oru no-



igHux noKoMornsis. V ln'laxy 3 IIIIM aBTopoM AoBeAeHo, rt1o oco6nr4Bocri pexqMy

po6orn MaHeBpoBI,IX rerlJlososin nos[HHi 6yru BpaxoBaHi npn irr,riraqifiHoMy MoAe-

ruonanHi rpouecy pos0opnryBaHHfl cocrasis Ha copryBanruift ripui.

ftr nrapirueHHt nxasaHoi sa4aui 6yro yAocr(oHaJreno iruiraqiftHy MoAeJrb rrpoue-

cy po:$opMyBaHHt cocrasie Ha copryBaJrbHrrx ripxax. /rawa MoAeJrb cKJraAaerbcr 3

ABox B3aeMorIoB't3aHHX tvtogylin, uix sruvu BcraHoBJreHo inQopuaqifisuia inrep-

Sefic, i Aossorqe cyvricHo MoAenloBarr,r [poqecr4 HacyBy cocrarin na ripxy ra cKor{y-

BaHHr eiAqenie Ha copryBanrni xonii.

B rvro4yni HacyBy Ha ocHoBi a4anroeaHux Ao yMoB MaHeBpoBoi po6oru rrroBt4x

po3paxyHxin nnxosyerbct AeranbHe MoAenroBaHHr pexr4My po6orn ripxonoro rerrJro-

Bo3a ra rlpouecy pyxy cocraBa, uro Ao3BoJrre 3 AocrarHborc roqsicrro Bn3Havutu Bu-

Tparr II€LJII4Ba renJloBo3oM Ta rroqarKoBy nruagxicrb KoxHoro siAqerra B MoMeHr fio-

ro ni4puny Ha BepunHi riprcra.

B po6ori suxoHani AocriAxenHr eQexrreHocri icnyro.u,rx MeroAr4K po3paxyHrry

BI4Tpar |raJrvBa na pos$opMyBaHHt cocranie Ha ripUi. Perylurarr4 MoAenroBaHHq Bu-

Tpar rlanuBa 3 BHKopvcraHHflM BKEBaH[x MeroAurc 6ytu uopieHrni s AaHlrrvrr4 Haryp-

Hr,rx crocrepe)r(eHb [poqecy potQoprrayBaHHr cocranin, orpuMaHr4x 3a AorroMororo

cLIcreMI4 (EI4C-P). B pesynrrari crarr4crrlrrHoro aHani:y BcraHoBJreHo, rqo Br,rrparlr

rItlJII4Ba AoIlilruo po3paxoByBarl4 sa ocHoni Br4KoHaHoi luexaHi.rnoi po6orv ctrrrv rsrvr

JIOKOMOTI,IBA.

OrpnuaHi e pe:ynsrari MoAenIoBaHHq HacyBy roqarKoBi urnH4xocri eilqenis

Bl4KopucroByrorbct B MoAynl po3nycKy Ans rroA€rnbtuoro MoAeJrroBaHHfl [poqecy ix

cKoqyBaHus. Ha ocHosi pe3ynbrarie iviraqifiHoro MoAeJtoBaHHfl noK€r3Hr,rKie copry-

BtlrlbHoro npouecy Bl43Harratorbcr eKcrrryaraqifini eurparu Ha Br4KoHaHHr poe$oprtry-

BaHHt cocrasie Ha ripui, BervqvrHa IKHX neo6xiAHa rnfl BcraHoBJreHHr paqioHanrHoi

ruBr4AKocri posuycry.

B uemeepmoMy poeaini BI43HaqeHi naparvrerpvr ra BHKoHaHo oqiHxy eSexrran-

uocri cneqiarisosaHoi l(oHcrpyKuii coprynaruuol ripxra 3 ABoMa rop6auu pi:noi aa-

coTI4.

llr eroHorrail eHepropecypciB rrpr4 3MeHrrreHsi iureHcusHocri rpoqecy po:So-

pMyBaHHq cocrasis 6yro 3arrporroHoBaHo r(oHcrpyr(qiro copryeanrHoi ripru s rop6a-



MLI pi3Hoi BHcorH. BxasaHlafi copryB€rJnuufi npucrpifi cKJraAaerbcr 3 ocuonuoi (Of)
ra roHl4xenoi (llf) ripor. Bncora Of po:paxoByerbcs sriAHo Airoqux BHMor ra 3a-

6eanevye cKotIyBaHHq siAqenin lo po3paxyHrconoi Tor{Kr4 B HecnpnflTlruBux Mereopo-

rori'Inlax yMoBax. 3prenuteuHt Blrcoru flf niAHocno Of slificHloerbcr 3a paxyHor(

BI4KopHcraHHt rr,rinirrazurrHo Ao[ycrl,IMoro yxr.rJry, uepeg6a.reHoFo AJrr trlBr4Axicnoi Ai-

JrrHKr4 cnycrcuoi qacruHr4 ripox.

OqiHxa 3anponoHoeaHoi KoHcrpyKrrii ripxu e rop6arvrr,r pi:Hoi Br4corr4 Br4KoHa-

Ha Ha ocHoni irvriraqifinoro MoAeJIIoBaHHT rrpoqecy po:QopvryBaHHr rroror(y cocra-

ein, a pe3ynbrari .{oro BcraHoBJIeHo, ruo BrrKopucralHfl llf lnq HacyBy ra po3rrycKy

Ao3Bonte icrorHo cl(oporllrl4 Bl4rparvr taJrurBa (n cepe4HboMy na l0 %). tlpu r.IboMy

BI4KoHaHHa po:SopMyBaHHs cocrasie Ha BKa3aHifi ripUi e nopinnansi : [oKa3Hr4Ka-

MIa, orprIMaHI4MH Anq Of, npl43BoAlrrb Ao He3HaqHoro cKopoqeHHr (na I o/o) cepen-

Hroi sertav^vHu inrepeanie NIix eiA.{enaNrr4 Ha po3Airosux crpinxax ra Hecyrr€Boro

(na 6 o/o) zdimweHHt xirrxocri sircoH Ha copryB€LrrbHr4x rcoriqx. Taxuv rrr4HoM, po3-

po6neHa KoHcrpyKuir riprcu s rop6arvru pirHoi Bncorr4 Moxe 6yru BnKopr4craHa 3 Me-

Toro peaJrisauii aAarrrr4BHoi rexHoloril porSopMyBaHHr cocraein.

B n'nmouy porAini BHKoHaHo AocniAxeHHc BrruBy rxBnAKocri pornycKy coc-

rasin ra BHcorI4 copryBanrnoi ripxl4 Ha rroK€r3HuKkr sxocri $ynrqioHyBaHHr copryBa-

JIbHoro KoMrIJIeKcy rIpH pisHnx rapaMerpax sxiAHoro rroroKy noisain n po:Qopl,ry-

BaHHt, Qopvrani:oBaHo rpoqec SynxuionyBaHHr ra yAocKoH€rJreHo irvriraUiftHy Mo-

Aenb copryBanbHoro KoMnJIeKcy tK r(eponauoi crrcreMu MacoBoro o6clyronyBaHHfl,

--po3pooneHo rlpoqeAypy Bl4oopy pauloHarbHol rrrBr4AKocrl po3rrycKy cocraBlB ra BVIy

copTyB€LJIbHOfO npv cTporo B onepaTnBHr4x yMoBax.

lnr niau4uleHHq e$exrranHocri $ynxqiouynaHHs copryBanbHoro KoMnneKcy

B yMoBax svinHoi iHrencasnocri npu6yrrr noi:Ais n posQopMyBaHHr aBropoM 3a-

[porloHoBaHo o6Hparr4 rrrBr4Axicrr po3rrycKy AJrr KoxHoro cocraBy B 3zrnexHocri niA

sasnsoi xinrxocri roroBr,rx 4o po:SopMyBaHHr cocraeis B rrapK upufiruaHns. 3 qiero

MeroFo copryBanssui,t KoMrrneKc 3arrporroHoBaHo po3rnrAarv flK KepoBaHy cr4creMy

MacoBoro o6cryroeyBaHHr (yCMO). Ha ocsoni nponeAeHoro aHani:y MoxJrr4BHX

crparerifi KepyBaHHr yCMO aBropoM BHKoHaHo nocraHoBKy 3aAaqi repynaHHr

ursuAricrlo po3nycKy cocraBie, npoqeAypy eupiureHHc sxoi po:po6neHo Ha ocnosi



MeroAy orrl4Mi3auii Eoxca-Vincona, Ho 6a^:yeruca Ha rrJraHyBaHHi 6araroQaroop-

Hr4X eKcfrepr,rMeHTlB.

AocniaxeHHt 3arlpolloHoBaHoi upoqe AypH r(epyBaHHr rrrBr4rKicrrc po3rrycKy

cocrasin BI4KoHaHo 3a AorloMoroto yAocKoHaJreuoT irvriraqifiHoi ruoAeli copryBaJrbHo-

ro KoMrIJIeKcy, axa no6yAoBaHa ar 4no$a-:Ha KepoBaHa clrcreMa MacoBoro o6cnyro-

ByBaHHt. Orpurr,rana trpn UboMy ouiuxa rIoK€B€Ina, ulo KepyBaHHr ursHAxicfio po3rry-

cKy npI,I3BoAHTb Ao cr(opoqeHHr eKcrrnyaraqifinux Br4Tpar cranqii sa l4%o, u1o e piu-

HoMy o6qncreHHi craHonurn 1285 ruc. rpH.

Bucnoexu ducepmuqii e\lnoeiAarorr ueri ra 3aAaqaM AocniAxeHHr, ulo 6ytu

[ocTaBJreHl B poooTl.

3AYBAXEHH'I |IO POEOTI

Posdit I
l. V po:aini 6axaso 6yno 6 6inrru ulrpoKo po3rnflHyrr.r 3ar(opAonsr,rfi .qoceil

uiAnuuleHnr eQexrusHocri QyHxqioHyBaHHr copryBanbHrx KoMrrneKcis craHuifi.

Posditt 2

l. Oxpiu AaHlaX rrpo MareMarur{He ouixynauur iurepnary upr,r6yrrs uoisAis Ha

sari:HV.{HHX craHrriax VxpaiHr4 B pos4ini Aorrinrno 6yno 6 Hasecru rpraeanicu o6-

cnyFoByBaHHr cocrasis B napKax npufiuauHfl, rrlo Ao3Bonuno 6 oqinvrv BeIturqurry

-qepf Ta HeBHpooHvrqvlx [pocTolB pyxoMofo cKJIaAy.

2. V posaini AoqilrHo 6yno 6 Haeecrn 6inrru AerErnbHy xapaKrepr4crprKy rex-

siquoro ocHauleHHt copryBalbHl4x KoMrIJIeKcin cranqifi Yxpainu.

Posdin 3

l. llpra yaocKoHarreHHi ivriraqifiHoi proAeri npoqecy po:Soprr,ryBaHHr cocrasin

Ha copryBa.nrnifi ripui Heo6xiAHo 6yno BpaxyBarr,r cryniHr 3HolxeHocri MaHespoBI,IX

TenJroBo3is, uro eKcnnyaryrorbcr Ha copryBarrbHnx KoMrrJreKcax craHuifi VxpainH, i

nilnoeiftry Moxnr.rBicru peanisaqii AaHr4Mr4 JroKoMorlrBaMI4 oKpeMHX pexurrain HacyBy

cocranis na ripxy.

2. Poapo6nena irrairaqifiHa volenb rrpoqecy por$opMyBaHH.s cocraniB Ha cop-

rynalsHift ripui He Ao3Bonqe AocriA)r(yBaru copryB€trrsuuir npoqec rpI,I BuKoptacraHHi

eneropoBo:is Ars HacyBy ra po3rycxy cocranin.



PosdiJt 4

l. V poa4ini uane4eua JMuIe KoHcrpyKrris nosAoBxHboro npoSinro copryBa-

nbHoi ripru : rop6avu pi:Hoi Bncorr4, rrpr4 rlboMy ei4cyrni aaHi npo napaMerpr4 no-

repeqHofo upo$imo repeBairbHoi .{acrr4Hr,r AaHofQ rrptrcrporo.

2. V pos4ini loqinrno 6yno 6 sra3arra rrpu xKHX o6cqrax nepepo6xu earolrie

cnopyAxreuur ripxlr r rop6alau pirnoi Br4corr,r e eQerrznHr.rM.

Pozdin 5

1. llpu poepo6qi npoqeAypr4 KepyBaHHg ureraAxicrrc po3nycKy cocrasis ueo6-

xiAno BpaxoByBaru He Jrr4rrre AoB)KHHy qeprn roroBr4x ao po:SopMyBaHHc cocranin, a

fi uaqsHicrb Br,rMor Ha ocaAx(yBaHHt eanoHie Ha copryBa[bHlax xoriqx.

BiaMi.{eHi s AaHoiuy eiaryxy ueAorircu He 3Hr4xyrorb HayKosoi i npaxruuuoT

rliHsocri Ar4ceprauii ra HecyrreBo BrrJrr4BarcTb Ha Hayr(oBy HoBri3Hy i npaxrr,rvny

crrprMoBauicrr BHKoHaHHx AocliAxeHs.

B rrirovy rr4ceprauir ,,{evrveuxa enrena BopncoBl,Iqa BI4KoHaHa Ha Aocrar-

Hbo BHcoKoMy pinHi i serqe co6oro :axiuueHy HayKoBo-rIpIlKJIaAHy po6ory, n rxifi

orpnlaani nosi HayKoBo o6qpyHronani pe3ynbrarl,I, ulo Ao3BoilqK)rb niAslauurpr

eSexrHruicrr SyHruionyeaHHt copryB€LIIbHLIX cranqift .

[ncepraqir i anrope$epar sanncaui rpaMorHoro HayKoBoto MoBoro, oQopu-

reHHq BHKoHaHo y eignoniAHocri Ao Br4Mor MOH YxpaiHra. lHcepraqis siAnoeiAae

racropry cneqiarnH ocri 05.22.20 - eKcnnyararris ra peMoHr saco6is rpaHcrlopry.

Axryanruicrr reuu Ar4ceprauii, uoenrua orpI4MaHHX pe3yrstatie, ix Aocroni-

pnicrr i o6rpynronauicrl, 3acrocoBaui anropoM MeroAI4 eupirueHut nocraBJIeHHX

3aAaq AarcTb niAcrasn BBa)KarH, u1o po6ora [evveHra e. E. <fliaerureHHt eQercrra-

sHocri SyHruionyBaHHr copryB€rnbHr,rx KoMnJreKcie craHlrifi n yrvronax sl\diHHoi inre-

Hcr.rBHocri exiAHoro rroroKy uois4ie>, qo [peAcraBJIeHa Ha s4o6yrrt HayKoBoro

cryrreHs KaHAr4Aara rexsiqnux HayK gi cueqianrnocri 05.22.20 - eKcrlnyaraqiq ra

peMoHr saco6is rpaHcrropry, niAnosilae Br4MoraM nyHxrin 9, I I , l2-14 dlopx4xy

npHcyAXeHHq Hayr(oBr4x cryneuin>), ulo 3arBepAxeHi flocraHoBoro Ka6iHery Minic-

rpin Vrcpalnra siA 24 tunns 2013 p. (:i rvriHar',ru) ta npe4'rBJltrcrbct Ao KaHAI4Aar-

CYMKOBI,IZ



cbKr,rx lraceprauifi, a ii aBrop - .{euueHxo esreH Bopuconur{ - 3acryroBye rrpucBo-

eHHr HayKoBoro cryrreHr KaHAlrAara rexHir{Hux HayK sa cueuianrsictlo 05.22.20 -
eKcrrnyaraqis ra peMoHr sacoois rpaHcnopry.

O$iuiftnufi onoseur, sani4ynau

ra$e4pu <<3ani:nraqni crasqif ra nyenn>>

VrpaiHcrKoro AepxaBHoro yuinepcl4rery

3€LII l3HLrrrHOfO TpaHCnOpTy,

AoKrop rexuiqHnx HayK, npoQecop O. M. Orap

g'? o//6W

M\s;') i,ii,t

:;;ywu"i|uo
igyrourlfi KaHIreJrtPleK)



BrArvK oolqlllHof o OTIOHEHTA

Ha Ar4ceprarrifiHy po6ory IEMqEHKA €B|EHA EOPnCOBnqA

<<II id e u u4 e H H fl e Q e xm ue u o c mi fiy n x4i o ny B a H H n c o p my s &n b H ux x o n nn e xc i e

cmanqiil 6 yMonsx 3rvtiuHoi iHmeucusuocmi oxidttozo nomoKy noisdie>>,

ulo npeAcraBJreHa na s4o6yrrr HayKoBoro cryrreHs KaHAr4Aara rexsiqsnx HayK 3a

cueqiarusicrro 05.22.20 - eKcrrJryaraqis ra peMoHr saco6ie rpaHcrropry

Axmyunuuicmo meMu d ucepma4iilnozo docnidcrceHHn

Coprynaluri xorranJreKcr4 craHqift, sri Brarouyrorb pos$opvryBaHHr ra $opvry-

BaHHs cocrania, nigiryarcrb Ba)r(Jrr4By ponb n opraHisaqii uepeBe3eHb saHraxie sani-

3Hr4r{Hr4M TpaHcrroproM; npu uboMy rrpoqec uepepo6xrr BaroHonotoxin, ros'qgaHllfi

s posSopMyBaHHrM cocraeie BaHTaxHHx noisAie Ha copryBaJrbHr4x ripxax, BHMarae

3HaqHr4x eHeprerlrrrHr4x ra qacoBr,rx BI4Tpar. E$errunHicrr exa3aHoro rlpoqecy icro-

THo BrrJrr4Bae Ha co6inapricrb rrepeBe3eHb sanigHH.IHHM TpaHcrroproM, a orxe i sa

pineHr fioro KoHKypeHrocrlpoMoxuocri.

B renepiumifi qac Ao KoHcrpyrqii ra rexHoJrorii po6orr,r copryBuulbHl4x KoM-

nrexcie crauqifi, noprA 3 Br4Morarr4u sa6eg[eqeHHq 6esnepe6ifinoro i 6esne.{Horo

po:QopvyBaHHf, cocrasis uoi:4in, ece qacrirue Bl,IcyBalorbct BrIMorI,I s t'IiHivi:aqiT

eKcrrnyarauifiHrax Bnrpar Ha repepo6xy BaroHorrororcis. flpu qrolay SynxuioHyBaH-

H' BKA3AHI4X KOMIIJIEKCIB B CYI{ACHHX YMOBAX XAPAKTEPH3YETbCfl 3HAI{HI,IMI4 KOJII4-

BaHHrMr4 sxiAHoro rroroKy uoislie e po:SopMyBaHHr, qo cyrreBo BTIJITIBa€ Ha 3aBa-

HTa)r(eHHr rexniqnux saco6ie cranqifi Ta rroKa3HvKpr ix po6oru. B raxl4x yMoBax

niAeraueHHr e$exrnsHocri copryBanbHoro rpoqecy Mo)Ke 6yru AocsrHyre 3a paxy-

HoK Ar4Hauiqnoi aAanrauii iHreHcuenocri pos$opuyBaHHq cocrasis .{o [oror{Horo

craHy copryB€LrbHoro KoMnneKcy. B rrboMy ae'r:ry reMa luceprauii fevrueH-

xa e. 8., u1o rpr4cBsqena AocniAx(eHHro ra pospo6rri Hoezx rrteroAie KepyBaHHq cop-

TyBaJrbHr4M rrpoqecoM B yMoBax :uiuuoi iHreHcusnocri nxi4Horo noroKy noisAie e

AOCr4Tb aKTyaJrbHOIO.

Kpirta roro cnia eilsqaqvrqt, uro Aucepraqiftna po6ora BHKoHaHa y eiAnoai4-

socri s npiopurerHr4Mr.r HanpqMKaMr4 po3Br4rxy rari:HariHoi rany3i, cri el4gHaueui y



TpaHcuoprHifi crparerii Yxpainra Ao 2020 poKy (po:noprAxeHHr Ka6inery MiHicr-

pin Yxpaiun ni4 20.10.2010 Ng217a-fi.

H ay xo e a H o 6 us Ha p 6yn b mamie d uc ep ma qit

B 4raceprallifiHifi po6ori orplrMaHe HoBe nrapiurenur aKry€rrrbHoro HayKoBo-

rpzKnaAHoro 3aBAaHHt yAocKoH€ureHHr KoHcrpyxqii ra rexHoJrorii po6oru copryBa-

JIbHI4x KoMrIJIeKcie craHllifi s N,reroro ni4nuqeuus ix e$errznHocri e yMoBax sN,riHHoi

iHreHcrasuocri sxiAHoro noroKy noisais.

3 qierc Merolo aBropoM Brleptlre $opvrani:oBaHo rrpoqec QyuxqioHyBaHHr cop-

TyB€ulbHoro KoMrIJIeKcy craHrlii flK cr4creMn MacoBoro o6cnyroByBaHHq 3 KepoBaHoro

iHreHclaeHicrro o6cnyronyBaHHt BI4Mor, a raKox pospo6neHo npoqeAypy en6opy

AJII Ko)KHoro cocrana paqiouamuoi ruBr4AKocri po:nycKy B 3anexnocri eir Aonxu-

HH r{eprl4 roroBl4x 4o po:$opMyBaHHr cocrasin y napKy npufiorray, uro Ao3BoJrre

ni4nHrqurra e$errnsni crr rpoqecy uepepo6xr,r BaroHorrororie Ha craHqiax.

Kpirr,r rofo, n po6ori AocniAxeHo ra o6rpynroBaHo Aoqinuricrb 3acrocyBaHHq

anr po:QopMyBaHHq cocrasis cueqianigonaHoi copryB€rnrnoi ripxn 3 ABoMa rop6avr,r

pi:Hoi BI,IcorH, oneparl4BHuir su6ip IKHX Ao3BoJrse 3MeHruyBarr4 BHrparv Ha pos$o-

pMyBaHHt cocrasis rIpH Hl{3br<ifi iHreucusHocri nxi4Horo rroroKy noisAis ra cKopo-

qyBarvr Ix npocrifi n yuonax s6imrueHHr qeprr4 cocranie r po:$opMyBaHHq.

TaxoN aBropoM yAocKoHaneHo irvrirauifiHy MoAenb rpoqecy po:QoprtayBaHHt

cocraeie Ha copryB€urbHllx riprax ruJr{xoM BKJrror{eHHt AoAarKoBoro MoAynr, u1o

MoAenloe rpoqec HacyBy na ripxy MaHeBpoBrrM rerrJroBo3oM. Ha eiaNairry nia icnyro-

tII4x, po3po6rega MoAenb Ao3BoJIse BI43HarIarv Brtrpatu rraJrr4Ba ripxonrarra JroKoMorH-

BoM Ta [oqarKoBy urela4ricrb Ko)KHoro ei4.rerra B MoMeur fioro ni4przey ei4 cocrana

Ha Bepur4ui ripxn.

lnr xovtnlercsoi oqiuxu e$exrnnnocri copryB€rnbHoro rrpoqecy B yMoBax

si\aiHnoi isreucunuocri sxilHoro rroroKy noisAin n po6ori yAocKoHaneno iuiraqifiHy

Morenb npoqecy $yHxqionyBaHHt copryB€rnbHoro KoMrJreKcy craHqii 3a paxyHor(

peaniraqii uoxlnnocri oneparnBHoro av6opy ruBr4AKocri posnycKy AJrr Ko)KHoro

cocTaBa.



OdrpynmoeaHicmo ms docmoeipuicmb HoyKor ux nono)rceHb

O6rpynrosaHicrr ra AocronipHicrr pesyrsrarin, orpr4MaHHX y Ar,rcepraqii,

ni4reep4Nyerbcr KopeKTHr{M BHKopr4craHHflM cyr{acHoro MareMar[qHofo aflapary

4rr nrapiureHHr rrocraBJreHoi e po6ori saAa.ri.

lvrirallifiHe MoAenIoBaHHt, qucemni MeroALr po:n'xsaHHr Au0epenqifinux pi-

BHtHb ra reopia MaHeBpoBoi po6orn 6ytu BrrKopncrani upH MoAenroBauHi npoqecie

HacyBy ra po3nycKy cocrasin Ha copryBanrny ripxy, AocliAxeHHrx Bnnr4By txBHA-

rocri po3nycKy cocrasin ra Bl,Icorlr copryBanrnoi ripxvrHa rroK€t3HlrKra po6orra cop-

TyBanbHoro KoMrIJreKcy B yMoBax sNaiHHoi iHreucneHocri exiAHoro rroroKy noislie.

flpra erarouassi AocniAxeus 6yno BuKopr4crano Aaui HarypHr4x crrocrepex(eHb

rpouecy poa$opvryBaHHs cocrasin Ha icuyror{r4x copryBElnbHax ripxax cranqifi Vx-

paiHn, Iqo 6ynu KopeKTHo o[par.lboBani s Br4Kopr4craHH.rrM cyrracHr,rx crurvcrtrqHnx

vero4in, rqo sa6esrteqnro neo6xiAuy AocroBipnicrr orprrMaHr4x Br4cHoBrie. 3a lo-
rloMorolo xpurepirc Yinxoxcona 6yna Br4KoHaHa uepenipxa ra AoBeAeHa aAeKBar-

uicm pospo6nenoi rrloAeli npoqecy poaQopMyBaHHs cocrasis Ha coprynalrHnx rip-

KAX.

Teopir MacoBoro o6cryronyBaHHc, MeroAH rrnaHyBaHHfl eKcrrepHveurin ra

ouruNaisarlii nuxopzcrasi Anq po3po6xz nporleAypu aulopy paqionansHoi ursuAr(oc-

ri posnycKy cocraBie ra rurry copryBanrnoi ripru B oreparHBHHX yMoBax.

Ha ui4crasi qroro MoxHa BBaxarH, rrlo npeAcrasreHi po:po6xra i pexoven4a-

qii vrarorr AocrarHbo rroBHe o6lpyHryBaHHr.

IIp a rcm wt H a s H a.t urwicm u o c H o 6 H ux p $yn b mami e p o 6 o m u

Hayxoni pe3ynbrarl,I, orpzMaHi y Alrceprarlifinifi po6ori, pospo6neni iuoAeni ra

MeroAI4, a raKox BI4cHoBKI,t ra peKoMeHaaqii Mo)r(yrb 6yrw Br,rKopr4crani npn crBo-

peHHi aBToMarH3oBaHHX cl4creM ni4rprauru npwirutrrr piurenb AucrerqepcbKnM nep-

coH€LIIoM craHqifi Ant oneparnBHoro KepyBaHHr rrpoqecov po:$opMyBaHHq cocrasis

Ha copryBanrHifi ripUi. I{e 4osnoJll4rb B orleparuBHr,rx yMoBax AJrr Ko)KHoro cocraBa

yw6uparu paqionanbHy lxBl{Atcicrr po3rrycKy ra rr,rr copryBanrnoi ripru 3 ypaxyBaH-



H.SM TOTOTTHO|O CTAHy KOMrrneKCy \ 3A paXyHOK

rr4 craHrlii, uon'f,3aHi s nepepo6xorc saroHis.

OcHosHi pe3ynbrarz i po:po6neHi nayxoni ni4xo4u BrdKopracrani npn Br4Ko-

uasui HayKoBo-.qocniAHlax po6ir ra y HaBqanbHoMy npoueci [ninponerpoBcbKoro

naqioHalbHoro yHieepcurery sanigHz.rHoro rpaHcnopry irureHi axa4evirca

B. Jla:apxHa npl4 ni4roronrli cneqiaricris ra naaricrpin :i cneqialruocri <OpraHi:a-

qir nepene3eHb i ynpanniHHt Ha sani:HraqHoMy rpaHcuopri>>. llpaxrnvue BnpoBa-

AXeHHq pe3ynbrarin po6oru ni4reepAx{yerbcq eiAnoeilHlrM?r AoKyMeHraMr4, rrro Ha-

seAeHi y AoAarKax Ao Ar4ceprauii.

[Ioeuomo onpunrodHeHHn psyflbmamie ducepma4ii e onydnixoesHux npaqnx ma

Ha Hsy Koe ux xo nfr epeu 4iax

OcHosHi rIoJIoxeHHq Al..Icepraqifinoi po6orn 3 AocrarHbolo rroBHororo Br,rKJra-

4eHi y 33 uayr<oBllx rrpallqx: I rvronorpa$ii, 8 nayroBr4x crarrrx, 3 .rrKr4x 1 crarrs n

iHoseNaHoMy BI,IAaHni, nxrto.teHoMy Ao HayKoMerpr,rqHoi 6asu Scopus,4 crarrqx y Sa-

xoBl4x BI4AaHHtx, 3arBepA)KeHI4x lenapranreHroM arecraqil xa4pie MOH Vrpalnra ra

BKJIIoT{eHI4x Ao rvrixnapo4Hux HayKoMerpr4rrHux 6as, 3 crarrqx e iHr.ilux BHAaHHrx,

BKJIIoqeHI4x Ao vrixHapoAHl{x HayKoMerpnr{Hrrx 6az, ra 24 rezax AonosiAefi y rr,rarepi-

arlax KoHQepenqifi. B 4Lrcepraqii ra aBropeQepari .{irxo Bu3HarreHvrit oco1vrcruir

BHecoK s4o6ynava n po6orax si cninanropanau. OcnonHi rroJroxeHtfl Auceprauii

orpl4Manl4 neo6xiAny aupo6aqiro na 19 -ru HayKoBo-rexHi.{Hux xoH $ epenqiqx.

I d eHmurtuicmu snicmy aemopeQ ep amy ma ocHo GH ux nonolrceHb d ucepma qii

rlboro, rvriHivri:yn arv 3arutrui nnrpa-

Mlpl3vricr Al4ceprallii, iT ocnosHi noroxeHHr, pe3yJrbrarr,r ra BucHoBKut y noanifi

ei4o6paxeni s anropeSepari. 3vricr aerope$epary i4euruuHrafi:vricry 4racepraqii.

Ananis suicmy d ucep ma4ii

flosHlafi o6cqr Al4ceprallifiHoi po6orra cKnaAae 154 cropiHxH, 3 qKr4x ocHoB-

Hufi rercr Br4KJrareso ua 124

crrr4c oK Br4KopHcTaHvx pKepen

c:ropinrax, ra vicrurs 29 pracynrcin ra 2l ra6nuqro;

BKJrroqa€ | 69 uaituteHvBaHb.



{aceprar-1ix cxna4aerbct si ncryny , il'flTvr pos4inin, nncuoexiB, crrr4cKy Br,rKo-

pl4craHl4x Axepen ra ABox AoAarrie; ii err,ricr qinrou silnoniAae ueri AocliAxenHr.

Y ecmyni Ao Aucepraqii laicrumcr 3araJrbHa xapaKrepr,rcrr,rKa po6oru, Mera ra

saAa'ri AocniANeHHf,, Mero4Ia ix nupiureuur, HayKoBa HoBr43Ha, rrpaKTgqHe 3HaqeHHq

po6ora, siAor\,rocri upo oco6ucrufi sHecox aBropa ra anpo6aqirc pe:ynrrarie.

Y nepwotwy pozdini BLIKoHaHo aHzurig cyqacHr4x uanpxrvrxie niAnuqeHHr e6e-

KTr.r BHocri po6 oru copryB€Lrr bHr4 x KoMrrJr eKc i e craHqi fi .

B pe:ynrrari anali:y ncraHoBJreHo, ulo niAsarrleHHro e$errunnocri Synr<uio-
HyBaHH.[ copryBanbHl4x KoMnJIeKcis craHuiit npwcnxLreHa 3HaqHa xinrxicrr HayKo-

nnx ny6lixaqift, B tKI4x cQopvrynboBaHo MeroAr4r{Hi ni4xo4n, MareMarr,rqHi uoaeni

Ta MeroAH nzpiureHH.s AaHoi upo6neuu. AnropoM 3€BHarr aerbcfl, rrlo 3HaqH a qaarvHa

po3rntHyrl4x npaqb rlplzcB{qeHa nr4raHHro inreHcu$ixaqii nepenisnoro rrpoqecy ra

lorlryKy uuqxin niAelaqeHH{ nepepo6noi crpoMox{Hocri crauqifi. B roft )Ke qac, B

cyrlacHl4x yMoBax y en'x:ry s uaAiHHsNa o6cqris nepeBe3eHb ra sNaiuoro crpyxrypu i

[apaMerpie naroHonoroxin nepuoqeproBr{Mr4 e upo6leMr4 cKopor{eHHr eKcnnyara-

qifi Hax Bnrpar copryBEurbHr4x craHrlifi .

Ha ocnosi npone4eHoro ananisy c$oprurynboBaHo Mery ra saAa.ri 4zcepraqifi-

Horo .{ocliAxeHHs, rqo HaseAeHi Hanpuxiurli Aauoro pos4iny.

B dpyzo.uy posdini BHKoHaHo auartis rexuiquoro ocHarqeHHr i noxa:suxin po-

6orH copryB€LnbHl{x KoMIIJIeKcis sanisHrar{Hr{x cranqifi Yrpainra a raKox uapauerpin

exi4uoro noroKy noisAis n po:QopMyBaHHq.

B pesynrrari aHariay acranoBJleHo, ruo SyHr<qiouynaHH{ copryB€urbHr,rx KoM-

uexcis cranqifi Vxpainra B cyqacHl4x yMoBax xapaKreprrcyerbcfl 3HaqHoro nepieHo-

naipHicrro HaAXoA)I(eHH{ noislis n po:SopMyBaHHr. Tax, 4la o6ox crrcreM cranqir'

Hzxuro4uinponcrx-Byson roe$iqienr napiaqii exiAHoro noroKy 3HaxoAr4rbcr Ha

pinni 0,86-0,87. V gn'sgry 3 IrI{M aBropoM rpo6neHo BHcHoBoK npo 4orlilruicrr a4a-

nrauii iHreHczsHocri copryBanbHoro rrpoqecy Ao KoJrlrBaHb sxiAHoro noroKy 3 Me-

rolo cKopor{eHHf, eKcrlnyaraqifiHlax BI{Tpar cranqifi Ha nepepo6ry naroHonororin.

Y mpemuony posdini euxoqrauo aHari: i Sopuanisaqirc rpouecy HacyBy ra po-

3rlycKy cocraein Ha copryBaJlbHl4x ripxax, Ha ocHoBi qoro yAocKoHaJreno irtairaqifiny



MoAeJIb npoqecy po3$opMyBaHHt ra BI{3HarreHo MeroAr4Ky po3paxyHKy rroB'fl3aH6x 3

rIr4M Br4TpaT Ua-JrVrBa flpKoBr4M TelnoBo3oM.

B peaylrrari narypHl4x clocrepexeHb copryBaJrbHoro rrpoqecy Ha craHuiqx

Yr<paiHn BcraHoBJIeHo, ulo ripxoni MaHeBpoBi renroso3r4 rrpaqlorom niA HaBaHra-

xeHHtM B ocHoBHoMy Ha l-A-ir no:nqirx KoHTponepd, d MaHeBpoBi uepervrirqeHHr Ha

S-fi nosHIIiI cxnaAalorb He 6inrrue 0,8 yo ei4 cyrurapHoro r{acy po6ora MaHeBpoBHX

JIoKoMorHnie. llpu IIboMy nafi6inrru po3rroBcroA)r(eHuM npu Hacyei cocraein na rip-

rcy e uaniepefic rtnry <po:rin - pyx s nocrifiHoro rrrBaAxicrro>.

Ha ocuoni nxa.sauux oco6lusocrefi pexr4My po6ora renJroBo3ie Ha ripui aBro-

poM yAocKoH€LneHo irrairarfifiHy MoAenb npoqecy po:SopvryBaHHr cocrasie Ha copry-

BZLIIbHI,IX ripxax, tKa Ao3Borqe cyuiuro MoAenroBarr4 onepaqii nacyBy cocraBis Ha

ripxy ra cKoqyBa:a:afl ni4venin Ha copryBanrui ronii.

Pyx cocraBa B MoAeri onncyemcr ArzSepeHqifiuuu pinH-aHHrM Apyroro ropqA-

KY, s sKoMy He3aJlexHoro sNdiHHoIo € qac. 3 qieio Meroro 6ym po:po6neHa MeroAr4Ka

po3paxyHKy CI,IJI, Airouux Ha MaHeBpoaufi cocraB n npoqeci fforo HacyBy ra po3nycKy.

,{na iviraqii pisHotrranirnux pexnMin po:$opMyBaHHr coc'raeie 6yno po:po6neHo

MeroA MoAeJIIoBaHHfl npoqecy KepyBaHHr ripxonuM TerrJroBo3oM, nxui1 oxpiru BHMor

IrIoAo 6esue.IHoro BuKoHaHHt MaHeBpoBoi po6ora, raKox BpaxoBy€ 6ixeniopanrni

Saxropu, nos'ggaHi 3 Kepyroquvu Aisrrrn uaruuHicra.

lna ncraHoBJIeHHt nafi6inrur eSexrunHoi uero4uKr4 po3paxyHKy Blrrpar narv-

Ba Ha po:SopvryBaHHq cocrasis na ripUi aBTopoM 6yno Br4KoHaHo crarucruvnrufr

aHaJIl3 pe3ynbTaTlB MOAeJIIOBaHHT Br4TpaT ila"JrkrBA Ta AaHr,rX HaTypHr,rx c[ocTepexeHb,

orpI4MaHLIX 3a AorloMororo czcreMr,r dI4C-P). B p*ynrrari rlboro BcraHoBJreHo, tuo

Bvrrputu rralrvBa Ha HacyB Ta po3rrycK cocraBie lorlimHo po3paxoByBarr4 Ha ocHoei

Br4KoHaHoi rraexaHi.{Hoi po6or vr eurru rsru JroKoMorHBa.

Oxpinr BeIrvr.uvHr BrITpar rIarII4Ba, B pe3ynbrari ruo4erroBaHHr HacyBy BZ3Har{a-

erbcq [oqarKoBa rusHAricrr eiA.Ienis s MoMeHT ix ni4pr,rny eia cocraBy, rKa Br4Kopac-

ToBylorbcfl AItfl noA€LJIbIxoro MoAeJrloBaHrur npoqecy cKorryBaHHr : riprcH. TaxI,trra .{z-

HoM, po3po6leua aBropoM iuiraqifiHa MoAeJrb Ao3BoJrre 3 AocrarHboro rortHicrro sfi-

3Har{arl4 rIoKa3HI4KI,I copryBanbHoro rlpoqecy, ra roB't3ani s ftoro BHKoHaHH{M eKc-



nnyaTarllHHl Br4TpaTH, r{O

po3$opMyBaHH-s cocraBiB.

e ocHoBoro Anfl po3paxyHKy paqioH€r"JrbHoi iHreHcusHocri

B vemeepmorvty pndini BI43HaqeHo napaMerpura BrrKoHaHo orIiHKy eQexrun-

Hocri copryBallbHol ripKu 3 ABoMa rop6aMu pi:noi Bncorr4. lauuir copryBanrsufr

npncrpifi cKnaAaerbcq 3 ocHoeHoi ra rroHr4)KeHoi ripox. Bncora ocuoeHoi riprra pos-

paxoBaHa sriAHo Airo.{zx BI4Mor ra sa6esueqye cxor{yBaHHs eiAqenie Ao po3paxyHr(o-

eoi roqru B HecnpnflTIrkrBr4x Mereoponori.runx yMoBax. 3veHurenHq Br4cora Apyfofo
-fopoa BuHocHo ocHoBHol flpKI,I BI4KoHaHo 3a paxyHoK Br4KOpr4CTaHHr MIHIM€IJrbHO AO-

flycrt4Moro yxI4ny, uepe46aueHoro Anf, rxBr{Aricnoi Ailsuxu cnycxuoi .uac'rkrHr ripox.

lnr oqinrra eSexrnsuocri 3arporroHosaHoi KoHcrpyKrlii ripxH r rop6aura pi:-

Hoi eucoru e po6ori nnxoHaHo irvriraqifiue uoAeJrroBaHHr rrpoqecy po:@opMyBaHHt

floroKy cocranin.,flx ceiAqarb pe3ynbrarkr MoAenrcBaHHfl, Br4Kopr4craHHr ronuxeuoi

ripxu Anfl HacyBy ra po3rlycKy cocrasis Ao3Bons€ Aocsfru exosouii ilarr4Ba B cepe-

AHboMy na 10 o/o. tlpu IIboMy pos$opvryBaHHr cocrania Ha BKa3aHifi ripui n nopia-

HIHHI 3 IIoKa3HI4KaMI,I po6orra ocsonsoi ripxu, xapaKTepu3yerbcr HeicrorHuv rori-

pIxeHHtM yMoB inrepnanrHoro perynloBaHHq ruBr4Axocri cKor{yBaHHr eigvenie ra

qxocri 3arroBHeHHs copryBilrrbHr4x ronifi. V qrorvry :e'r:xy aBTopoM spo6leuo nu-

cHoBoK rrpo Mo)rcrtnsicrr Br4KopLIcraHHr 4nr posSopMyBaHHq cocraeie poapo6reuoi

copryBanrnoi ripxu 3 ABoMa rop6auu pisHoi Bucorr4, oreparr4Bwui,r su6ip qKux Ao-

3BoJrr4Tb 3MeHrxyBarv Bvrrparu Ha pos$opnryBaHHr cocrasie [pr4 Hr43bxifi iHrencrzs-

Hocri exi4Horo noroKy noi'sais ra cKopoqyBaru Ix upocrift e yvoeax s6irsueHHq

qeprz cocraeie e poe$opMyBaHHr.

B n'nmouy posdini BrKoHaHo AocniAxeHHr BrrJrr4By ruBrrAKocri posuycKy coc-

raeie ra BI4corI,r copryBanrHoi ripxr,r Ha roK€BHr4Kr4 qKocri SyHxuiouyBaHHr copryBa-

JIbHoro KoMrIJIeKcy rIpI4 pisHnx rapaMerpax exiAHoro rroroKy noi:ain n po:$opvy-

BaHHt, Qoprr,raniroBaHo npoqec QyHxqionyBaHHq ra yAocKoHuLJreHo iruriraqifiny Mo-

Aenb copryB€LnbHoro KoMIrJIeKcy flK KepoeaHol cr4creMh MacoBoro obclyroeyBaHHfl, a

raKox po:po6neHo rlpoqeAypy nu6opy paqioHanrHoi uren4rocri po3nycKy cocrasis

Ta BI"''Ay COpryBZrJrbHOfO npHCTpOlO B OrrepaTr,rBHr{x yMoBax.



lIiAsIaqeHHs e$exrranHocri $yuxqioHyBaHHr copryBanbHoro KoMnneKcy B

yMoBax sNdiHHoi iureHcusHocri npu6yrrx noir4in n posQopMyBaHHr Mo)Ke 6yru 4o-

cflrHyro lxrqxoM orleparllBHoro era6opy pexr4My fioro po6oru y ni4noni4uocri 4o

noro'IHoi eKcnJlyarallifiHoi curyauii. 3 uiero Meroro aBTopoM 3anporroHoBaHo Br43Ha-

qara ITIBHAT<icrr po3[ycKy Ko)KHofo cocraBy B 3arrexHocri eil HaseHoI xilrxocri ro-

roBr4x ao po:SopMyBaHHr cocrasis B uapKy npraftorvry.

,{nr oqinrra e$exrunuocri BuKopr4craHHt 4rasepenqifiosaHoi trrBaAKocri pos-

nycKy 6yno BHKoHaHo AocliAxeHHs BlUrrlny ii BeJrnr{rzHrr Ha noKzl3Hraxra SyHrqioHy-

BaHHt copryBanbHoro KoMIIJIeKcy. B pesymrari rlboro BcraHoBJreHo, rqo Hafi6inrure

cKopoqeHHf, npocrolo cocranin npu ni4nHrqeuui urnuAxocri po:uycKy Aocrra€Tbcr B

yMoBax eucoxol iHreHcnsHocri ra Hepienoiuipuocri rxi4Horo rroror(y noisAie. B rofi

)Ke rlac BKa3aHe ni4nnuleHH{ IxBLIAKocri posuycKy npr43BoAr4Tb Ao 3pocraHH fl pvr3u-

Ky Hepo3AireHnq niA.Ienis i non'sgaHr4x 3 rIHM eKcnnyaraqifiHr,rx Br4rpar.

lnr nHpilueHHs saAaqi nn6opy paqioHanlHoi urnnAxocri po3rrycKy KoxHoro

cocTaBa copTyBanbHprv KoMIIJIeKc 3arrporroHoBaHo po3uqAaTr4 rK cHcreMy MacoBofo

o6cnyronyBaHHq 3 KepoBaHorc iureHcusHicrrc o6cnyroByBaHHr Br{Mor. Ha ocuoei

BKa3aHoro ni4xo4y 3 BrIKopI4craHHrM MeroAy onruui:aqii Eoxca-VincoHa poepo6-

JIeHo rpolleAypy oneparl4BHoro nn6opy rxBr4AKocri posnycKy Ko)KHoro cocraBy.

Oqinxa e$exrunuocri nra-ganoi upo(eAypu, rKa Br4KoHaHa 3a AonoMororo yAocr(o-

Halenoi ivriraUifiHoi rvroAeri coprynanbHoro KoMrrJreKcy, rroKur3€LJra rqo n pe:ylsrari

KepyBaHHs ruelaAxicrlo po3rlycKy MoxJrHBo cKoporr4rn eKcrrnyaraqifiHi Br,rrparr4 cra-

nqii Ha l4yo, ulo B pivnolay o6.rr4creuHi cxla4ae 1285 rr4c. r-pH.

Bucuoexu ducepmsqi'i siltroei4arorr veri ra 3arar{aM AocniAxeHHs, ruo 6ylu

rrocraBJreHl B poooTl.

3ayeuuceHHfl no pofiomi

B nepuronay pos4ini Aorlinrno 6 6yno npr.r4inuru 6inrrue yBarr4 ou.flAy po6ir,

rpI,IcB-ar{eHHX cf{acHHM MeroAaM MoAeJrroBaHHr QynrqionyBaHHr copryBanbHux

KoMrrJreKcis craHui[.



B 4pyrovry pos4ini 4oqinrno 6 6yno AocniAraru rapaMerpra nxi4uoro roroKy

noiglie He JII4ITIe copryBanbHr4x, a fi isnux crauuifi, qo BprKorryrorb poeSopvryBaHHt

BaHra)KHI4x noislin. Kpivr roro, B AaHoMy posairi 6axauo 6 6yno 6inrur rroBHo rrpo-

aHani3yBarl4 rpl4Banicrr ripo.rHoro rexHoJroriqHoro iHrepnany ua crauui.ax VrpaiHra.

B rperrovy po:4ini upz pospo6qi ipriraqifinoi rvroAeni npoqecy posSopvrynau-

Ht cocraBis Ha copryB€Lnurifi ripui, oxpirur oco6rasocrefi pexnNris po6orn riproenx

JIoKoMorI4nin, ueo6xiAHo 6yno BpaxyBaru i HaseHicrr e cocraBax naroHin, uro sa6o-

poHeHo po3nycKaru a6o nporycKarr4 rrepe3 copryBanrHy ripry. Kpiu rofo, cniA sa-

3Ha.uurvt, qo po3po6neHa MoAeJrb Ao3BoJrre ivriryearu rirsxa onepaqii HacyBy ra po3-

rrvcKv cocrasis.

B uerneproMy pos4iri Aorlinrno 6 6yno HaBecrr4 aHaris MoxJrr4Bocri cnopy-

AXeHHT copryBanrnoi riprra s rop6avrrz pisHoi Bncorr4 Ha icHyror{r4x craHqiax YxpaT-

nn. llpu po:po6ui KoHcrpyKqii exa3aHoi ripxH Heo6xiAno 6yro HaBecrr4 He Jrurue no-

:Aoexuifi, a fi uouepevnufi npoQinr AaHoro rrpr4crporo. Kpiv roro, npra oqiHqi e$ex-

runuocri po:po6renoi riprn a rop6auu pi:noi BLrcorvr, oxpiu Br4rpar ilarvBa Ha HacyB

cocranin, Aoqimno 6 6yno BpaxyBaru it uurparr,r eJreKrpoeHeprii na ranbMyBaHHq

aia.{euis.

llpa pospo6qi npolleAypu KepyBaHH{ copryB€LirbHr.rM rpoqecoM Ha craHrriqx

AorlinrHo 6 6yno po3rn{Aaru He Jrr,rrre KepyBaHHr rxBrlAKicto po3nycKy cocranie, a fi

ueproeicrro ix poaSopMyBaHHr, MoxJrr4nicrr 3acrocyBaHHff Apyroro ripxoBoro JroKo-

MoraBa ra iH.

llpu qrouy nra:aHi seAorixu He 3Hr4)Kyrorb HayKosuit ra rrpaKrr4'rHvrir, pineur

Ar4ceprarlii i necyrreBo BrrJrr4Barorb Ha orpr,rMaHi e Hifi pe:yrbrartv.

Ilidcynxo e uit I ucHono R no d ucepma qit

B qinorray rzceprarlix [ervrueHra esreua EopncoBr4r{a <llianurqeHHr e$exrran-

uocri SynxqioHyBaHHt copryBanbHr4x KoMrrJreKcrs craHrlifi n yvronax sNaiHHoi inreH-

cneuocri exiAHoro noroKy noisAiB) Br4KoHaHa Ha AocrarHbo BHcoKoMy pinni i qerqe

-.--cooorc 3aKlHr{eHy HayKoBo-[pr.lKnaAHy poooTy, B f,KlH oTpnMaHl HoBl HayKoBo o0-



rpyHToBaHl pe3ynbrurkr, rrlo Ao3BoJurro'rb nlAtsr,ilurrTr,r eQeKTHBHlcTb llpoqecy llepe-

po6 KI4 Baf oHorroroKi B Ha 3zur i3Hr4rrHr4x craHrli{x.

[ncepraqir oSopvuleHa y sianosi4nocri ro Br,rMor MOH Vxpainu, eiAnosiAae

BI4MoraM n.n. 9, ll, 12, 13, 14llocrauonra Ka6iHery Miuicrpin Yrpainra siA 24 tut-
rts 2013 p. JVl567 <IIpo ropqAoK npprcyA)KeHH-r HayKoBLrx cryneHin i npzcnoeuux

BqeHoro 3BaHHt craplxoro HayKoBoro cninpo6irHrara ra rracropry cneqialrnocri

05.22.20 - eKcrnyara\is, ra peMoHr:aco6ie rpaHcnopry.

TaxHvr tIHHoM, AuceprallifiHa po6ora siAnoeiAae sciNa BprMoraM, rrlo BLrcyBa-

rorbcs Ao KaHAr{AarcbKr{x Ar4ceprauiit, a iT aerop - [erravenrco eeren Eopuconuu -
3acnyroBy€ rrpucy.q)KerrHfl HayKoBoro cryrreHs. Ka:r'ru4ara rexuirrHr4x HayK sa cueqi-

arrHicrro 05.22.20 - eKcrrnyarauis ra peMoHr saco6ie rpaHcnopry.

O$iqifrnnft onoueur,

npo$ecop xa$e4pra <Oprauiaaqiq aeialrifiunx

nepeBe3eHr>HaqionaJrbHoroaniauifiHoroyHi- /,2,k

Bepczrer y, KaHAr4Aar rexniqHr4x HayK , lottesr-&o*' fI. O..fHoecrxzfr

frEr,* rt/nqr'coy'a'-
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