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oQiqifiHoro o[oHeHTa, KauAr.rAara rexniqnzx sayK, AorIeHTa ra$e4pz
3araJIbHolHXeHepHOl rrlArOTOBKLl

<<Eepexancrrurfi arpor:exniunrfi
Eoraanosuqa Ha AncepTarlluny
JleoniAosraqa Ha reMy <O6qpyuryaann.x naparr,rer:pir KaHarur.rx

cvcreM : ne6i4xarvru Ha rBrrHToBLrx oflopax>, tKa rlpeAcraBJreHa Ha

s4o6yrrx HayKoBoro cryneHr KaHAuAa'ra rexniqnux HayK 3a

cneqiaarnicto 05.05.05 - ui4uiuaaruo-rpar{croprHi vamznu.

Arcrya.nrnicrb reMu Aoc.uiAxenns

Mexauisvu i rexni.rui saco6u rpauc[opryBaHnr eaulaxin
rcounrerccnoi vexauisaqii 3aBaHTDKyBErJrbHo-p03BauTaxyB€rJrbHr4x

nrABnrq)'rorb [poAyKTI4BHlcTb npaqr Ta elpeKTr{BHlcTb Br4pooHr4rITBa.

Tpancnopryaann-r sautaxiB TpaHclopryroqr.rMr{ KaHarnuuu cracrerr,rauu ig
onopaM[ rrrBrrAKoro MoHTyBaHHr, 3a6e3ueqye Bucor(y uo6inuricrr npu uurcouanni
3aBauTaxyBrrJrbHo-po3BaHTax<yB€ltrbnkr x rexnolori.rnlrx npoqecin i signoai4no
po3rrnrprce ix rexnororiqsi lroxrzsocri.

Ha4seravaftno BaxsrraBrrM 3aBAaHHrM e [poKJraAaHHr rpac Arrs
rpaHcrropryBanHq eaHraxie no nepeciveuifi rrlicqenocri e pisulrvz [eperrrKoAaMu,
oco6ruBo B yMoBax o6MexeHoro qacy A a crBopeuHr rorraynixaqifi. V qrouy
Bvrragry 6araro(fynxqiouamui ranarui cvcreMLr (4oporlr) ir arzropucrannav
yHinepcamnux orrop rrrBuAKoro MoHTyBaHHS [paKTuqHo He M,rrorb rcourypenqii.

Touy cruopeuHr HoBrrx roHcrpyruifi KaHarHrrx cr{creM a npo$ilrnunra
rBr4HToBrrMrl oflopaMr{, .sri sa6e:nevyrou po3rrr[peHHr rexnonoriqnux
MoxJllrBocrefi, 3N{eHrrreuur eHepfo- i uar:epialr,r.rrx pecypcie 3 floKparrleunMrl
yMoBaMrl ix ercnlyaraqii, a rarcox po3po6Jreirnr MeroAr{Ktl npoexryeaum ix
po6o.rzx i onopnux enelrentin, e aKTy€urburr\{ 3aIlAaHHrM, qKe Mae Baxtrr{Be
HapoAHorocloAapcbKe 3HarreHHr.

Cryninr, o6rpyHToBauocri nayronux rroJrorKerrb, s[cnosrcie i percoruen4aqifi,
HaBeAeHrrx y Arrceprarliftnii po6ori, ii 4ocrcnipHicru i Hos[gua, rroBuora

Brrr(JraAy y HayKoBrrx Qaxonlrx BrrAaHHsx

Hayxosi [oJrox(eHHf, teoperu.nri ra nparur.rni Br{cHoBKr4 ra pexoven4aqii,
ruxlageni r 4acepraqifiuift po6ori, e Hare?:(lrrzM rrr,ruoM TeoperrirrHo ra
eKcllepfi MeHTaJrr,Ho oorpyHToBaHl.

flpore4ena 3Ao6yBarreM po6ora rpyuTyrorr,cJ{ Ha ocuoBHtrx rroJroxeHHrx
xracu.{Hoi trrexauixu, MareMatzqHoro_ MoAc.liloBaHH{,
cepeAoBr4qa, MeToAax MaTeMaTr.rqHoro n.lr?lHyBaHH{
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B sKocri incrpyruernanrnoi va'reuarr.r.rHoi oc'oerz BlrKopr4craHo pos4inra
xlaczquoi i xoun'rorepgoi uateuarr.tKll: MareMaru'L ufr, artanb, BeK.ropHe
r{r.rcJleHHr, po3B'r3OK Sa4a.r HeniniftHolo npofpar\{yBa{Hfr.. Anpo6aqir rexui.lnn<
voxlrr'rsocrefi pospo6nenrx alropraruin, flporpaM i uero4ux rrpoBoAr.rnacb
MeroAoM rorvu'ro:repnoro MoAeJrroBaHHr. Cratucru,r*a o6po6ra
CKCICPI,IMEHT€IJIEHI,IX AAHIiX IPOBOAI.IJIACE 3 BI'IKOPIICTAHH'M KOMT'IOTEPHI,IX
lpr,rKJraAHnx flporpaM.

Bzurosxfi i peronrengaqii, xxi nane4eHi n gucep:raqiiHifi po6ori e
AocrarHbo oolpynronaunnara, ixux A0cronipnicrr ni4rnepgxeHa KopeKTHr4M
Br{Kopr{craHrrrM MareMar[qHoro anapury, o6lpynr:onanicflo npufinxrax
AonyqeHb, ni4rnopenHru BrrrBJreHlrx :arouonriprrocrei npoqecy; a4exnaraicrro
po:po6nenux MareMarrrqHr.rx rvrogeaeft 3 pe3ynbraraMr4 MoAeJrroBaHHr [poqecy
3aBaHTalxeHHr B yMoBax peanisaqii o6qlrcnroeanr,fioro eKclep[MeHTy, a raKo]K 3
eKcrrepI4MeHT€rJrBHItMr.r AaH[Mr4.

flosHora Br{KJraAy peeynsrarin 4ocni4xeHr ui4rrepgxena 24
ny6nixaqiruu, y roMy vucni ogna uonorpalpix, 12 qareft- y Saxonux BlrAaH'sx,
oAHa 3 {Kr{x ony6nironana a NypHani, qo
nayrouerpuvnoi 6asu Scopus, 6 - y resax
5 4exnapaqiinr.lx narenris Yrpailru ua ropucui rrro4eli.

Oqinxa rnaicry po6orn n qilonry

Crpyrrypa ra o6cqr .qucepraqii. .{ucepraqix cKrraAaerlc, 3 Bcryny,
n'srrox po:4irir, 3araJrbHr.rx nlrcrosKie i AoAa:rxin. po6ory Br4KJraAeHo sa 166

soHa iuicrum 68 pucynrie, 14 ra6tw1t, a raKox AoAarKr4. Cnucox
Brrroqae 127 nozuuiir. 3aranrnufi o6c.rr 4r.rcepraqii cmnonr.nr 204

Y ncryni o6qpyurouano arryanuuict po6ora, csopuorauo uery, o6'erc,
lpeAMer 40crigxeur ra sagaui, rri posr'xsyroGcl n po60ri. orpecreHo HayKoBy
HOBr43Hy I [paKTr4qHe 3HaqeHHr orpr4Man[x pesylrrarin. Hane4eno insopuauiro
qogo anpo6aqii, crpyxrypz ta o6cxry po6oru.

v nepruonry posgi.ni po3Durqyro BLrArt ra cnoco6v rpaucnopryBanus
gaHraNis no [oxrdJrr,rx rpacax, s4ificueno oDrrA KoHcrpyrqifi ni4oruv" *u*rurrr"
4opir gnx nepelrirrlenu.r earrraxis. Taxox :po6reuo arraris pe:ynrrarin
TeoperuqHr4x 40cligxeur KaHarHr[x 40pir- Ta alranis pe:yFtarie
eKcnepvMeHTaJrbHr{x gocrigxeHr fipoqecy rpar{clopryBaHHr saHraxie IIo
[oxr{Jrr,rx rpacax. c$opuynroBaHo Br,rcHoBKr4 Ta nocraBJreHi Sagavi Aocni.4xenr.

Taxox scra'oBJreHo, rqo icnyrovi rcouctpyxqii po6ovux Ka'arHr,rx gopir ne
e noaHifi lripi sa4ororbHrrorb (fynrcqionanrHi snN{oru n{oAo rpaHcrropryBaHHrr
earrraxis [pI4 ga6esneqeHHi Vinirraaqrsrx eHeproBl4Tpar Ha BrzKoHaHH,
rexHonoriqnoro fipoqecy a pirnlrx KoMrroHoBKax 3 r.,o60qr4Mr4 Marrrl{HaMr.

Y 4pyrouy porai.ni npoBeAeHo le<lperuvric o6rpynryeaunx napauerpie
rcasaruoi Aoporv is nporpillnraMr.r rBr.rr.rroBr4Mfi OnopaNlr4 g,rr neperr,riulenru
eauraNis. Pospo6neHa po3paxyr.rKoBa cxeMa 4uravivlroi rol"ni npor1ecv
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nepeMiuleHHr BaHTaxy re6iAKoro, Ha ocHoBi rKoi BrzBeAeHo aHariTH.tHi
3€urexnocri Arfl Blzg:aaarclerlr flponruy KaHary i trlarcuuanrHoro Kyra HaxI,IiIy
ranalrrroi .qopofrl ra no6y4oeano rpa{ivni sarexHocri si\.riun rqroeoro 3ycr4rrs
eig ryr:a fi noronuoi uacz xanaruoi Aopofu. llplr qrouy BuBeAerro anarirz.rni
ganeNnocri AJrr Bu3HaqeHHt cr{JroBr,rx uapaverpie, ocLoBoro MoMeHTy inep{ii,
3ycrzJrJrr aruny npo(pinrnoi rsuurosoi onopu.

,{ocniAxeno niuiftui KoJII,IBaHrrr xanarnoi ctrcreMlr ni4 vac saganraxeHus ii
BaHTaxeM, BraBeAeHo 4u(pepenqianrui pinnff[rx nignocnrzx KoJrr4BaHE cucreMr.r 3a
/torroMoforc piBHrHHr Jlarpanxa Apyroro poAy, i npoBeAeHo ix po:e'r:or is
3acrocyBaHurM flporpaMrl quceJrbnoro MeroAy Pyure-Kyr.ra.

.{ocni4xeno glrnanaixy po3BaHTaxeHH.a naHraxy is rcoeura xaHarFroi
cv creMr{, BcraHoereHo, rqo suina ninifinoi neprraranruoi ge$opvaqii ronrua
nepeBr,r {ye :rraiuy ninifinoi ropr.r3our€rrrbHoi .qe$opN.raqii rosua e .raci ft Aocrrae
0,028 rr,r 3a paxyHoK MeHrrroro npr,rBeAeHofo KoeQiqieHTa xopcmocri Hecyqoro
KaHary uopirnxno ie npuee4eurav roeQiqieurov xopcrrocti Br{BaHTaxyBaJrEHoro
KAHATA.

Tperifi posgi.n po3rpr{Bae cyruictr eKcnepr.rMeuT€urlHr.rx AocniA)KeHb,
MeTOTO rKr4X e nepeeipxa aHalitr4.rHr.rx i reoperuvunx AaHHx. Ha ocHosi
rrpoBeAeur{x reoper[qHr.rx 4ocni4xenr s4o6yaavenr pospo6leno roncrpyxqiro i
BrrroroBJreHo ycraHoBKy gnx nuupo6oayBaHHr xanarnoi Aopofr4 a npoSinurulrlr
rBriHToBIzMIt o[opaNru. ,{m nycxy ABI{IyHa ra peryJrroBann{ .racror ftoro
o6epranHr Br.rKopr.rcroByBaJrrr rreperBoproBarr rracrorr4 Altivar 71 i nporpavne
3a6e3[e.reHnr Power Suite v.2.5.0.

Bc:ranosreHo paqionanrni napaMerpr.r Kyra Haxr4Jry xanarin, xrufi 4oqinruo
Br46r4pdrr4 B Mexax 2,6 . . .3,8o , HaBaHToryB€urlua sgaruicrr ranauroi .4opofr.r 3
npo(finrnuvra fBr4uroBr,rNrr{ oropaMn craHoBr.{rb 5000..30000 H, gialrerpu
npoQirEur,rx onop 4oqinrHo nlr6uparrE B Mexax 80...120 MM, rnu6uny
3afBr,rurryBauur 400...800 uv, rrmre4xicrr nepelriuleunfi BaHTaxy - n vrexax 2,2
M/c, rpr BoJrorocri rpyHry 15 ...45%,

Y qerBeproMy posgifli nane4eni rpaQoananiruvni pe3yrrbrarr,{
eKcnepr{MeuTaJrrHlrx 4ocligxeHb Brd3HaqeHus [rBriAKocri nepeuiqenur BaHTaxy.
Otpnrraano perpecifiny sarexHict 3 BE3HaqeHHtr BnJrr,rBy Macu BaH"ra)Ky m)

AoBXrrHu rpacv L, Kyra rraxuny rpacv d,ro6ro V - f(m,L,a). 3 ii ananiry
BcraHoBreHo, UIo nepeBaxaloqr,rMH Qarcroparrlrz, qrci snrr4ealort ua ruau4ricrr
Mexanl3My [epeMlIIIeHHrr BaHTa]Ky, e BeJIItqIrHa Kyra HaxLIJry a , a :r.aitwteu:ut
BnJII4BoBr4M - AoBxIaHa rpacu. L .

Taxorx, orpr.rMaHo piBHrrrnr perpecii Ars Br.r3uaqe HHfl 3ycu Irfl Harqry
Kauara P2 sanexno ai4 4iarr.terpa crepxnrr rsr4urosoi oflopu, tnu6usu
3arBr,rHrryBauux revurosoi oflopr,r B rpyrrr ra a6colrornoi nolorocri rpyuTy y
raKr4x Mexax swrinu nxi4rurx lpar<ropin: 80 < D < 120 (rrlu); 400 < h < 800 (ruu);
15 < 14/ < 45 (%). 3 rxux BcraHoBJreHo, rqo ocnoBnnnarz Qarropauu, xxi
BrrJrr{Barorb na s6iruIIIeHHfl, 3ycr4rrrfl Harflry Tpoca, e giaue'rp olopr4 i rnn6rtra iJ
3arBr{HrryBaHHrr B {pyHT, MeHrrroro viporo roloricTE rpyrrTy.



Y ntarorry pos4i.ni [peAcraBJreuo MeroArrKy iHxenepnoro [poeKTyBaHHt
ra roun'rorepHe MoAeJrroBaHHr flpo$irbHnx olop ni4niualrno-'rpaHcrroprHr.rx
KC, a rarox Br43naqeuo ix exonoviqny e$errunnicrr. Bzgnaqeuo nepcuexrunni
HalprMKr,r floA€rJrbrrrzx AocJItAxeHb 3 MeToro [lABr.IuIeHHrr eKCrIJIyaTarIlr4Hr4X

IIOKa3HLIKIB pOOOTI4 IIIABICHI{X InAHIM€UILHO-TpaHCIOpTHZX MeXaHl3MlB, a TaKOX
enpiruennr flpo6reMn[x [r.rraHE, BrirBJrenr{x y npoqeci npoBeAeur4x AocriAxesr.
Pospaxynroer,rfi pivnuft er<onoMi.rHIEft eQexr npn B[poBaA]KeHHi oaniei rnzurosoi
oloplr [pIl sacrocynauni KauarHoro Mexarri3My cKJraAae 6nzsrKo 896,2 rpn.

BiAnosiAnicrn anropeQepary ocHoBHuM noJroxeHurM Aucepraqii

BuruaAeui B aBrope(bepari rraarepianlr rcix pos4inin, a raKox BrrcHoBKr,r ra
uepenix ny6niraqift B rlinoMy po3Kpr,rBarorr :vicr 4zcepraqiftnoi po6orlr rK B

Teoperr4rrHoMy rax i e [paKTr{qnoMy nnani ra e i4enrrzvnr,ruv s 4racepraqifinoro
po6ororo.

Xaparrepncrr.rKa 3araJrbHux sucHosrcin ra perconrengaqifi

Bnrna4eui a 4ucepraqii Br.rcrroBKrr e 4ocraruivu ra HarexHr{M qr.rHoM

o6rpyuToBaHr4uu. [ta lx nIlceirreHu.r aBTopoM rrpoBeAeHo neo6xiAsi reopera'tri
Ta eKcrreprrMesralrni 4ocri4xenux, o$opnrneni ny6nir<aqii ra poapo6neni
BlA[OBlAHl MeTOAIEKI4.

Bficrrosrur 4ocronipni i sr4nrzsarotr, is reoperzvnrax 4ocni4xeHr Ta
nlATBepAXeHl eKCnepLIMeHTaJI6HLIMI{ I.AIjvMu.

3aysaxeuHq

l. llpu Qoprr.rymoeanui npaxrr.lvnoro 3HarreuHrr orpr,rMaHrzx HayroBux
pesymrarin n anrope(pepari, a raxox y rcryni ra Br4cHoBKax 4ucepraqifiuoi
poboru aBrop QaKrr,rqHo repepaxoBye go4atxoni npaxrzvni pe3yrrbrarr4 po6ortr,
{Kr, oe3yMoBuo, e BaroMr4MI4, aJre He BKa3ye rKvM quHoM BoHu nos'rgaHi g

HayKoBr,IMI4.

2. V pos4ini 1 4ncepmqii HaBeAeHo aHari3 po6orrz eeruroi rinrxocri
xoncrpyrqift uiAnirraanrso-TpaHcloprrrr.x ne6i,,qor pisnrzx MarrruH ra rraexaHi:uia,
u{o Mae iH(popvarunnuft xapaxrep ra HeapfyMeHToBaHo s6inrlrye o6cxr po6orz.
Heo6xi4no 6yno n ornx4i nireparypll 6inrrr crr{cJro i qirxo flpe,4craBr,rrr{
Kpr,rrr{qny cKrraAoBy, qKa Ao3Borre orliur,rrr,r Heo6xi4uicrr 4ocligxens 3 ToqKr4
3opy AocJnAxeHHr HeBrrplueulfx lnrxr4Mr4 4ocli4uvxarr,ru qacrriu [po6reMr.I.

3. B npoqeci nponro:yrannr BrrJrzBy pisullx $ar<ropir na lrnrz4xicrr
nepeviqennx BaHTaxiB Ta 3ycuJrJrs Harrry KaHary aBTopoM [poBoAt4 Bct
perpeciftnufi aHani3. C:rarucraqna HalifiHicu naoAe.nei ouinrosanacr 3a
rprzrepierr.r @iruepa, a:re n poSori aBTop ofiycrzB npeAcraBJrenru nopiennnna
rpurepiro @imepa g ta6luqnuu fioro sHaqeHH{u 4lx oqinxr.r 4ocronipHocrefi
orpriMaHr4x roe$iqienT in 4ereplriuaqii.

4. 3 naee4enux Ha pr4c. 2.2 4ucegra\ifinoi po6orrz rpa$ivnr.rx garexHocrefi
3MiHr.r 3ycr.rJrJrr rrltry ai4 r(oHcrpyKrrzBHo-cr4JroBrrx napaverpiu renrlrosoi



flpo(pirbHoi rrepeuocHoi o[oprl ni4nilranrno - rpancnopruoi ne6iAru
uesposyruiro B rKr,rx Mexax gN{iurosarrics ilapaMerpu Dp; @; t.

5. B po6ori He BKa3aHo, rKa HopMarnsHo-rexHiqHa AorcweHtauis i
MeroAr{Kr{ Br.rKopr.rcraui rrpil po3paxyuKy erconoN,ri.rHoi erf eruauocri. He
sposyruilo 3 rKLrx uipxyraus nr6pauo AoBXtrHy 3arBriHiryBaHrur o[op
400...800 urra, 4ialrerpra npo(pinruax onop 80...120 MM ra AoBXr{Hy tpacu 30 rr,r.

6. Ha crop. 6 ra sa crop. 8 amopgQepary HaBeAeHo porpaxyuxoni cxeulr
4l rauivnnx rrao4eneft Ta cr4creMr.r pinnfi$ (6) m (12), aJre HeMae rrorcHeHE, rK
Br43HaqeHo inepqiftHi HaBaHTaxyB€rrrrni napanrerpv ra 3BeAeHi xopcftocri i
Koe$irtieHrrl g'.agxoro 4err,rn$yaanH-r.

7. B naseAeHifi na puc. 2.14 guceprar1ifinoi po6oru ra pr{c. 4 anrope$epary
pospaxynrorifi cxeui 4zuaruivnoi rrlo4eni npoqecy nepenainqeHHx BaHrDKy
re6iAKoro BaHTDK rroBvHeH nepeuiqynatucr y ropr.r3oH'ranrnif unoqnui a ue y
repruralrnii, He BpaxoBarro B[Jrr,rB cepeAoBuqa. Koe$iqiearz 4enau$ynauna na
pospaxyuxorifi cxevi nosHaqeHi nireporo d ay pizun:rruax B.

8. B 4ucepraqiinifi po6oti i anropeqpepari sycrpivaetc.r uen4ali 3Boporr.r,
rexniqni onrrcKr,r i cneqlr(f ivna reprrliuonorir.

BrasaHi 3ayBaxe'Hrr He B[Jrr4B€rror' Ha rro3rrrr.rBHy oqiury 4zcepraqiftnoi
po6otn.

3aralrna oqinna gucepraqifi noi po6oru

Oqiuroro.ur po6ory B 3ar€urbHoMy, cni4 ni4suaur{Tr.r qo noc:rasreui garaqi
ycniuruo posn'xsaui, po6ora BlrKogar{a Ha .qocrarubo Br.tcoKoMy uayrononay pinui,
BoHa e aKTy,rJrbHoro, Mae HayKoBy HoBr.r3rry ra npaKTvqny qiHuicrr, ga o6csrorra,
sr\,ricroN{ Ta pe3yJrrTararun ri4noni4ae Br.rMofaM Minicrepcrna oceirlr i uayxz
Yrpainu. ra rracropry cueqiaaruocri 05.05.05 - [lAHlM€IJIbHO-TpaHCrropTHl
Marlr,rHrr (nyurr 3, 8).

orpnuani pe3yJrbrarr.r reoperrzqHr{x i erccnepulrenr'Urb'r'x 4ocni4xenr a
Aocrarnifi rr,ripi nracrirneui r orry6niroBaHrzx npaq{x, rr<i ni4uoni4arorb Br4MoraM
Minicrepcrea ocsira i nayxu Yxpaiuu 'ra 5 [areHrax yrpainu Ha Kopr4cHy
MoAeJrb. Mosa i crr,rJIE Br.rKJla,4ennx snricry, ooopnrnenu.a 4r,rceptaqii r:a
aar:opeQepary ni4noeigarorr Br4MoraNr, rri craerrTbcr 4o rnaridixauifiszx
HayKoBr,rx npaqb.

3rr,rict aerope0epary igenruvur,rfi Ao oc'oBHr4x [oJrox{eHb gzcepraqii.
Marepianra 4r,rceprarliftroi po6our urtrpoKo anpo6onani Ha HayKoBo-rexniqgux
roH(pepenqirx. Pesylrrara gocni4xenr anpona4xeni y oupo6nnqrno.

Biarraiqeni 3ayBEDKeHHs He 3Hr,rx(yrorb nayrconoi Ta fipaKTfiqHoi rli'nocr:i
gvtcepraqii i ne snrr.rsarorb Ha [o3r,rrr4eny oqinry po6oru, sra rraicrrzTL nosi
HayKoBo oorpynronani pe3yJr5Tarr4, trlo B cyKyrrnocri posn'r3)rorb HayKoBe
3aBAaHHrI ni4UArqeHnx npogyrrrnuocli, 3Hrax(eHHq eneproerranocri ra
po3ur[peHHs texnoloriqsnx r\{oxJII,IBocrel"I TpaHc[opryBaHH, saHraxis
KaHaTHr{MIZ AOpOfaMr4.



BIICHOBOK

,{rcepraqifiua po6ora Menrnlruyra Cepria JleoniAoerqa Ha reMy
<O6rpynrynanHr [apaMerpis xaHatnax cr{creM 3 re6i.qKaMr,r Ha rBuHToBrx
oflopax> e 3aBeprrreHoro HayKoBo-Aocni4Horo po6or:oro. BoHa e aKTyaJrbHoro, Mae
HayKoBy HoBrz3Hy ra [paKTnrrHe 3HaqeHrur, siAnoniAae flacrropry cueqianrnocri
05.05.05 - ni4uirraalruo-TpaHcrroprui uaruunz, Ta BlrMofaM Minicrepcrna ocairlr
i uayxu Yxpainz, rlo Br{cyBaror;cr Ao KaHAuAarcbK[x 4acepraqii, a ii anrop
Menruuuyr Ceprift Jleoxigonuu 3acnyroBye rrpucyAxeHHr fiorry nayroaoro
cryleHr KauAr,rAara rexHiqHr.rx nayx si cneqialrnocri 05.05.05 - ni4ninaanruo-
rpancnoprni Marlr{Hr.r.

O(|iqifisnfi oroneHr:
KaHAr{Aar rexniqul,Ix HayK, AorIeHT
AoIIeHT xaQe4pra saramnoiuxenepnoi
ni.urorosxz
Bi4or<peunenoro ni4pos4iny Haqionanrxoro
yHlBepcr.rrery olopecypclB I
rprrpoAoKopr,rcryBaHus Yxpaihu
<<EepexancrrrEft arporexnivnlrft ia
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