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oolulklHofo oloHeHTa

Aoroopa rexHiqHr4x HayK, [po$ecopa EoqKoBcbKoro AH,qpir lle'rporuua Ha
gucepraqiftny po6ory Pa4uyra ,{lrrarpa Iropoeuva Ha reMy: <Hayroee

o6rpyuryeanur ra BAocKoH€ureHHr KoHcrpyxqii :aco6is iu4ueigya:riroro 3axr4cry
oprauia 4vxaHHfl.3 Kaflro[rouoM)), rKa npeAcraBJreHa Ha rgo6yrrr cryneHr AoKTopa

rexni.rsux HayK 3a cneilia:unicto 05.26.01- oxopoua npaqi.

Bi.aryx cKJraAeHo na ocnoei BuBrreHHr 4ucepraqifnoi po6orz, ony6:rixonauux
3Ao6yBarreM pe:ylmarin 4ucepraqifinoro 4ocni4xennx ra varepialie, xxi naicrrrr
nigrnepgxeHus rrloAo [paKTrrqHofo B[poBaAXeHHx pe:ylsrarin AocriANeHus.

1 O6rpyurynaHHq aKTya.,'nuocri re*tr gucepraqii ra ii' 3s'q3oK 3 HayKoBtrMr.r
npofpaMaMr{ r TeMaMrr

Cyvacui sr,rpo6Hnvi yMoBlr B

npoMllcnoBocTl, xlMlqHlI4 Ta MeAI4qHlI4

TEXHOICHHI.IX O'TSUXig TA BI]JIIIBOM

npoHr4Kirrorb qepe3 opraHv A:zxaln:ar. TpaauqiftHi saco6u iugzeipya:rruoro 3axrrcry
opranie Ar4xanrrrr (3I3OD opienroaani nepeBax{Ho Ha oAuH run:a6py4ueHHq, Io He

:a6e:neuye KoMrrJreKcuoro 3axucry ropucryeavin y cr{JraAHr4x ra 'rpvBarrrlx yMoBax
ercnlyaraqii. Oco6nrzso rocrporo 3a,'rHuacrbcr npo6reva e$exrznnoro ynpae,riunr
Te[roBHM craHoM KopficryBaqa s irortoeaHouy niAranrouoHHoMy npocropi ra
HaKonr.jLreHHrM Aior(cHAy Byrneurc B rh ueBux qacrnHax MoropoBrrx pecniparopie.

{racepraqiftna po6ora [.I. Pa4uyra flpr]cBrqeHa nupiuenuro aKTyanbHoro
HayKoBo-rrpr4Kna,4Horo 3aBAaHHr - HayKoBoMy o6rpyHTyBaHrilo ra BAocKoH€LrreHHro

xoucrpyxqift MoropoBrrx (pinrrpynanluux pecniparopie (MOP) g xamoruouoM is
ga6esne.reuHqNl aBToMarv qHoro peryJiroBaHur o6'evy roeirprnoro rrorohy
ri4nonr'guo Ao xapaKrepy Si:raunoro HaBaHTaxeHH{ KopricryBaqa. Anrop
o6rpynronye neo6xi4nicrr, crBopeHHr ynirepcaltnnx aAarrrrrBHrrx cucreM
KarllorxoHHoro rvfiy, rqo viHinrisyroru BrurrrB $arcropia, -sxi o6uexyrorr
eHeproe$exruanicrr ra epronovivnicrr rplr :nriuHux Si:uunux HaBaHTar(ei{Hrx.

Axryaruric:rr 4ocrii4xenux ni4reep4xyerrcs fioro Br4KoHaHHrM y paMKax
nJlaHoBr.rx HayKoBo-AocJriguux rena HTY <.{uinpoBc6Ka norirexniro> ra (Di3uKo-

xirraiqnoro iucrraryry 3axr4cry HaBKoJrr4rrrHr,orc cepeAoBr4 trla i lrogunu, 3oKpeMa:
<Pospo6ra yuinepcanrur.rx gaco6ie in4znigya.nsuoro 3axtrcry nponouroranoi 4ii
no4eifinoro rpv3HaqeHHr)) (Ns ro' 0117U000376, 2017-2018 pp.) ra <Pospo6xa
lpoqecy KepyBaHHr pr{3uKaMv ru,qrxoM yAocKoHaJreHHr 3acoolB lHAr4BlAyanbHoro
3axlrcry ra cr{creM naouiropuury 6egnexu rexHofeHHr4x o6'exrin> (X, AP
0125U002025 z 2025 pot<y). Po6ora ni4noni4ae npioprarerau 4epxaanoi nonirrzxu y
c$epi oxopouu npaqi ra qaeimnoi 6esnerv, cxBaJreHrrM po3nop{AxeHnxu Ka6iHery
Minicrpie Vxpaiuu ui4 12 rpyvya 2018 p. Jlb 989-p.

2. Cryniur o6rpyHroranocri HayKoBrrx rroJroxeHb, eficHoercin ra
peronreu4aqifi, ix 4ocroeipnicrr i HayKoBa HoB[3Ha

Aerop 4ucepraqii q6rpyHrynae axryarlHicrb reMu, Br,r3Haqr4B o6'er<:r i [peAMer
4ocri4xeuux, [ocraBrrB Mery ra AeraJrbno c$opuylronae 3aBAaHHr. Po6ora rr.rae

Yrcpaiui, oco6:rrzso e ripurzuo4o6yauifi
rany3rx. xapaKTepu3yrorbcr BHcoK14M pienev
pirHonaHirnnx tttKiArHsl4x vtuuurcia. u1o

xoltnrexcuuil, rorivuo crpyrcrypoBaHrzfi xaparcrep, cntrpaerbcr na reoperr.ruuy 6a:y



ra cyqacHy MeToAoJroriqHy ocHoBy, BKJrroqaroqu npzHrlullu craHAapTiB ACTy EN
12941, EN 14387 mueror FMEA(ACTy EN IEC 60812:2022).

.{ocroeipnicru pesynrrarin :a6esne.reHa Br4xopr4craHH-sM aAeKBarHr,rx N.rero.4ie

Aoc,'rirNeHHr: cncreM Ho-crpyKrypHoro aua,riry, vero4ia urarer,rarrqsoi crarr.lcrl4KH.
rorr.rn'rcrepHoro MoAenroBaHHr B [porpaMHoMy cepeAoBr4rqi SolidWorks Flow
Simulation, CFD-vo4enrorann-r ri4po4znarr,rixu enyrpitruix nororis nonirpa,
HarypHr4x excnepuveuriB 3 Br.rKopr.rcraHu.rM AuxaJrrHoi vauasu 3a craHAaprHoro
rr.rero4zxoro ISO 16900-5, a raKox anpo6aqii Ha srpo6Hriqrsi TOB HB|I
(CTAHAAPT>>. B[cnosKr4 rpyHTyror;cq Ha elrniplrvHrrx AaHr]x, orpr4MaHrzx y
ra6oparopHzx ra nNpo6uuuux yMoBax, g noxu6xoro nralriprouaur, qo He nepeBr4rrlye
15 Yo.

3. Haynona HoBrr3Ha gucepraqii rrorrqra€ y:
. poapo6qi uoeoi xouqenqii uoropoaoro $intrpyeaJrbHoro pecuiparopa :

aBToMarr4rrr{r.rM peryn}oBaHrrrM nonirpxuoro floroKy, ceHcopHoro cr{creMo}o
voHiropltrry ra iurerpaqielo KanrolroHa 3 KacKoro, rqo sa6esnevye ezcoxafi pineur,
3axr4cry fi uaaifiuocri;

. po:po6qi noeoi MareMarrrrrHoi rrao4eni SynxqionynanHx MoropoBoro

QinsrpyearuHoro pecniparopa. sKa onucyc-lviny rrzocy ra Burparu nosirpr e cHcreNti
<$i,rsrp 

- BeHTHJrrrop noeirponponi4 - KaflIo[roH) Ha ocHoei nepe4anar sHoi

SyHxqii nepiuoro EoprAKy-, rqo BpaxoBye cnequ$ircy HerepMeruirHoi (ni4r<pr,rroi)
cucreMlr g eiruH[N4 niArrlacoqnurra fipocropoM ;

.BcraHoBreHHi :aroHouipHocri rrrix :6iluueusrv u.rsr4nKocri noeirprHoro
rIoroLT s 60 ao 200 artl3/xn. i cr<opouenruM KoJrr4BaHb nHyrpiurur,oro rucry
(Pmax/Pmin) r.i1 1,22 4o 1,16 Ars ranopo3uipy M i ei4 1,11 Ao 1,108 a:rq
rnnopoanripy L, BoArroirac nirqrr.lqyroun aunniryry KoJruBaHb urnr'r 4rocri
(Vmax/Vmin) s 7,2 pazu;

. o6rpyHryBagni galexsocri e$errueuoro uacy o6'eunoro oHoBJreHHr nonirpa y
xanrolroni ri4 nurparu nonirpr 3 ypaxyBaHHrM eKcrreprrMeuTilrrbHo orpr4MaHoro
Kopr,rryBaJr6Horo xoeQiuienra, qo Ao3Bonre BpaxyBarrr He Jrurre reolrerpuuui
napaMerpu ruqeaoi -uacrlaHLr, a ft 4uHavixy rvtacoo6viHy, 3yMoBneHy neurrzlxqieio
JIETCHb;

.o6rpyuryeanni sareNnocri aepo4ranarraiuHoro ouopy rrporr]aepo3oJr;Horo

Qinmpy xr< $ynxrlii ne rilr,rz reoMerprrqHrix napalrerpin caMoro Qinsrpa i
eracrl4nocrefi $inrrpyea:mnoro cepeAoBnlla, a fi eKcrrepr.rMeHTaJrlHo Brr3HaqeHoro
roe$iuieury ron$irypaqii cKrraArracroro $inrrpa, txuir ztaxopurrcx n lrexax ni4 0,2
go 0,7;

.Br.{BreHHl se:Inrfisoi saJeNuocri Naix eHeproBnTpaTaMv Kopr4cryBaara,

xoHqeurpaqieio urriglunux perroBr.tH 'ra e$exrunuicto po6ora $imrpin, qo
Blr3Haqae 3HI4xeHH{ r{acy 3axucHoi 4ii npu ni4eurqenzx QisuuHux HaBaHTaxeHH-r:x.

4. Ilparrlruna 3HaqeHHq qucepraqifinoi po6oru rorqra€ y
.pospo6qi arrropzrMy po3paxyHr(y r<oe(piqien:ra xon$irypaqii cKraArracrrx

Sinrrpir ra nporpaMHr4il r<ovnrer<c Am rporHo3yBauHq qacy gaxucuoi aii Sintrpia :
noxr.r6roro ne 6imure 10 %o sil peanburrx 1anvx',



. o6tpyuroBaHi paqiouanruoro 4iarraerpy noeirponpono4y (32 rr), rqo
:a6e:nevyc pauiona-ntuy noAa{y noeirpr ai4noni4Ho Ao pexuMy AuxaHHr ra
eHepf oBr4TpaT KopncTyBaqa;

. po3po6rreuo MoropoBrifi Sinrrpynanruzft pecniparop, xxuit ni4pi:nxerucr si4
ni4oirazx r<oHcrpyxqiero Kanrolroua 3 yAapo3axricHoro KacKoro, Ta MoropoBrrM 6noxou
i: cyuacnux rraarepia:rie (ABS+), 6esxolerropur{M eJreKTpoABnryHoM i ceucopnoro
clicreMoro na 6asi lrir<porourporepa Arduino, a raKox Bri3Haqeuo paqioua.nruufi
4iaverp norirponpono4y (32 ww), rr1o 3a6e3nerrye paqioua.nruy noAaqy noeirpx
ni4noai4uo Ao pexlrMy 4zxan*fl. Ta eHeproBr4Tpar KopncryBaira.

Pe:yruraru po6oru BnpoBaAxeHo na eNpo6nuqrai saco6ie in4rani4yaasuoro
3axl4cry oprauia Auxa:r.:r'e. y TOB HBn (CTAHAAPT>, a raKox nplr nnr<onanni

4epxaenoi rerrau <<Po:po6ra yniaepcalurrax saco6in iH,4uei,4yanrHoro 3axr{cry
nporonroeaaoi Aii no.qeiiiuoro rpu3uaqeHurr> (Xb AP 0117U000376,2017 p.), y rKr4x
anrop 6pan yqacrr tK BxKoHaBerIt Ha 6a:i (Di:uxo-xirr,ri.{uoro iucru:ryry 3axr4cry
HaBKoJrrrrrrHboro cepeAoBr.rqa i lro4ltrrz. Orpulrauo [o3r]TrrBrry oqiuxy sig ,ryfP3
ACHC YrparHu (rra. Kpueufi Pir) sa
rexniqnoi goxyueuraqii qoAo

pe3yJrbraraMr.r po3rurrAy rrrarepiaair ra ananisy
pospo6renoi xoncrpyxqii MoropoBoro

(pinrrpynanrnoro pecniparopa 3 KaflrcrrouoM, rKa rrpoAeMoHcrpyBana norenqia,r gnr
[paKTr,rrrHoro 3acTocyBaHHf y Br4pooHlrqux yMoBax.

Pe:y:rr,rarra po:po6r<u BriKopr4craHo npu ni4roronqi nanqallHoro noci6nuxa
dlpoerryeaunq saco6ie KoreKTrrBHoro ra in4raei4yan6Hor-o 3axr4cry npaqrcrcqux>,
npu3HalleHoro Anr cryAeHTm euunx HaBqa:rbHr,rx saKna.qie. 3oKpeMa ra$e4pr.r
oxopoHl4 npaqi ra oxopoHu npaqi HTV <,{ninporcrxa nonirexnixa>; a raKox npu
euxoHanHi cryAeHTaMrr xeaniSixaqiftHrax po6ir 3a Apyn4M (rr,raricrepcrrzrr.r) pienelr
B!IIqO1 OCBITI4.

5. Oqinra rruicry 4ucepraqifiuoi po6oru ra noBHorr{ eigoOpaxeuua ii
pesy,rrrarir y ony6.niroeaHnx npaqqx

llrcepraqix uae Kracuiruy crpyKTypy, virxo euxnagenzfi lrarepial, ilrocrponaHa
Ta6rurlrMr4 Ta pvcyHKaMir. Aerop npoanaai:ynan cyvacnzfi cran npo6levrr, BLrfrBrlB

flporanlrHr.t n icuyrouux nigxo4ax i :anpononynar uacrynui incrpyvenrra: noey
rcoHcrpyr<r1irc M@P s KanrolronoM, MareMarfiquy MoAeJrb cr.rcreMr.r, nporparr,ruuft
KoMrrJrexc Ans [porHo3yBaHufl '-racy :axucnoi ,qii, MeroAraKy orIiHroBaHHt
po36iprnBocri riaosreHHs ra cvcreMy KoHTpoJlro pecypcy $i:rrrpa.

Y ncryni asrop o6rpynroBye aKTyaJrbHicrr reuu, lpopvy:loe uery 4ocli4xenna,
po36r4Bae iT na ronrpetni sae4aunx, Br{3Harrae o6'er<r i [peAMer B]rBqeHHl. Orpelro
3a3uaqeHo laero4onoriuny ocHoBy po6oru, nigxpecleuo HayKoBy HoBlr3Hy ra
npaKrr4rrHy qiuuicrr orprrMauux pesynrrarin. TaxoN noAano iHQoprr,raqiro npo
aupo6aqin 4ocni4xeHux ra 3ar€rJrbHy noriry no6y4oau 4ucepraqii.y neprrroMy porgiri npoBeAeuo ananis cyqacHoro crary po3po6r(r4,
nupo6uzqroa ra eKcnnyaraqii $ilsrpynarrbHkrx 3I3OA. PosnrxHyro eeolroqiro
KoHcTpyKr_l1pr SinrrpyeanrHux pec[1paToplB, rrpr4Hrlrrnr.r $opvyaauru

ereMenris. llpoaHa.uisoraHo KoHcrpyKrlii M@P npori4uux nupo6nur<in (3M Versaflo
TR-600, Honeywell North Primair PA7000, Scott Safety Duraflow SRS), uro

aepo4uuanivnzx KaHaJriB, ni4xo4u Ao
oco6:rprsocri Mo.4eJrroBaHHr nonirpxuux

QlJrbTpyB€rJrbHrrx MaTeplaJrlB,
ycepe4uni (pinrrpyranurzx

wr6opy
IIOTOKlB

Ao3BoJruJro c(popvyraru rexniqni Br.rMorri Ao flepcneKrfiBHoro MOP. Bcrauoueuo,



lrlo o cHoBHrrM 14 rrpvq'vHaMu HeAocTaTHr,oro piBHr 3axr4cry e KoHcTpyKTllBHi HeAoriKu,
HeAocKoH€rJricrb HopMarHBHoi 6a3u, 3acrocyBaHH.fl HeBiAfloBiAHlix KoM[o3]4Ilifi

QinmpynarsHux ruarepia:riB, a raKox rroMtrJlKlz s nu6opy, o6cryronyeannx ra
erccn:ryaraqii 313OA.

Y ApyroMy po3ArJ pospo6neuo ra
KoHrlerrryan6Hy MoAen6 3axrrcHoro KalrolroHa.
xapaKrepucrrrx 6yno 3anyqeHo 412 4o6poaonrqie (210 .{oroeixie i 202 NiHox).
Orpulrano flapaMerpr.iqHy ra6nuqro, {Ka crara ocHoBoro Ans no6yAoBI4 ABox rvrroBl4x
qu$poerax uogereft rcanrorronin (runopo:rvripu M ra L). Pospaxyuor< r<oHcrpyKrLIBHZx

napaverpin cricreMrr no,qa.ri fr si.qne.qeuus nonirpr [poBoAIrJII4 3a .qolroMororc
SolidWorks Flow Simulation na ocHosi pinuxur, Hae'e-CroKca. Pesymraru
MoAeJrroBaHHr rroKa3a:ri4l rqo :6imlreHus ureuAxocri ronirpxHoro rloroKy s 60 lo 200

Aut/xg. 3yMoBnro€ cKopolreHHr KoJrlrBaHb nnyrpilrHsoro rl4cKy ra qacy oquuleHH{ y
3,3 pasu. Ercn:ryaraqiilni nznpo6ye a:r^HA Ha 15 go6pononr,qax ni4rnep4ultz
ni4cyrHicrs BnJruBy ua xornirlrsHi Qyrir<qii nicri-s l-roAuHHorc 6e3nepepBHoro
nociHirs (p > 0,05) ra sflcoKr4fi pineur cy6'er<rznnoi oqinril epronoviuuux
xapaKTepr4crrrr (cepegnifi 6at 4,8 ga n'qru6amHoro rrrKaJrolo).

V rperroruy po:ai,ri yAocKonaneHo MareMarr{qHy MoAeJIb pyxy norirp*roro
rroroKy B MoropoBoMy $inrrpyea,rrnovy pecniparopi i: 3axr4cHrrM

llpoae4euo ouiHKy pz:zxin lfyurqiouynauHr cucreMr.r MeroAoM

AO3BOjII4JTO 3}{Ij3[41L1 BIT'BJIeHI pIi3rrKI,I AO rrplrr4HtrHolo plBHtI.

KanloruoHoM.
FMEA, rqo

Orpuvauo
[epeAaBaJibHy Syunqirc neprrroro nopqAKy, rKa BpaxoBy€ crarurrHy tryrnrlBlcrb

crrcreMrr la cnequ(pircy HerepMervrrHoi cucreuu : eirsHllv nigrr,racouuuv lpocropoM.
BugHaqeuo KoplrryBaJrEHy Qynxqiro' rl1o BpaxoBy€ iHreHcueHicrs auxonyeanux po6ir.
Pospo6leHo uoroponui 6nor< i: ceHcopnoro cr{creMoro moniropuHry na 6a:i
vixporourporepa Arduino. Jla6oparopui eunpo6yeaHur ni4reep4u:ru niAroeiAHicrr'
BrlMofaM ACTy EN 12941: onip nonirpxuouy norohT 28 lla (eiruora ne 6imure 350
lla), pineHl iuyruy 48-51 aB(A) (ezrraora ne 6imrue 75 aE(A)), gararr'nufi xoetfiqienr
rrpoHaKHeHHr recr-aepo3oJrro 0,916 % (xnac :axucry TH2).

V verneprouy posgiri Br,rKoHaHo po3paxyHoK KoHcrpyKrlrBHux uapauerpia
rrporxra3oBr4x Sinrrpia. BcraHoereHo, rqo suiqenH.r suxiAHoro orBopy ei4 qeurpy

$inrrpyaanruoi ropo6rn sa l0 Yo rrptr3BoAr4Tr, ,4o roripuenHfl qacy 3axvcqoi Aii ua
40 %o, rogr xr< s6iruueHHr npouiNrcy uiN a4cop6eHrola i uuNuroro crinroro xopo6rz
sa 10 %o z6imtrye irac 3axuc:uoi nii rc 20.o/o. 3anponouoeaHo KoMrIJIeKcHi xoe(fiqienrz
xorra$optrocri, eSerrzeHocri ra npo4yrrzeHocri Sinrrpa. Pospo6:reno nporpauurafi
KoMnJreKc .uJrr po3paxyHKy nporHo3oBaHoro qacy saxucuoi 4ii nporllra3oBl4x $irtrrpir
sa ocsoni yAocKoHaJreHoro pieHrHn-a Biruepa-,{NoHaca 3 ypaxyBaHHqM Tuny ra
IHT€HCIIBHOCTl BI4KOHyBaHOI pOOOTi.I.

Y n'arouy po:4i,ri [poBeAeHo po3paxyHoK KoHcrpyKrlrBHux napauerpie
rrporrraepo3orrbHux Simpin. 3anpononoaano rcoe$iqieur xon$irypaqii, tqo
xapaKTepu3ye posnonin loeirp*roro noroKy 3a yrBopeHLIMu KaHaJIaMI4 Ml)I(

cKJraAKaMr4 $inrrpyna:nuoi nonepxHi. BcraHoe,leuo :aleNnocri Koe$iqieara
rou$irypaqii ai4 r<iruxocri cruraAor Ars [pqMoKyruoro ra roHycoro4i6noro

$inrrpir. lli4ruep4xeuo, rrlo KoHcrpyxqia r<opo6or $irlrrpin : IIeHrparIbHrlM orBopoM
e 4oqinruirroio Ans BuKopucraHHr y $inrrpyra,rtHlrx clrcreMax 3 o6Me)KeHLIM

npocropoM. Po:po6reuo cr{creMy KoHTponrc flepenaAy rI'I cKy ra 3aJII4IrrKoBoro

eKcrrepr.rMeHTaJrbHo o6rpyaroeano

,,{na nu:uaveuHs aHTpo[oMerpuirHux

pecypcy lplJrbrpa Ha ocHoBl BaxlJIEHol crrcTeMlr 3 pyxoMolo repefopoAKoro.



Pesynrraru 4ucepraqiftaoro AocniANeuHx ni4o6paxeHo B ony6nixoeanax
npaqrx:4o6yeava. 3oxpeua, ocuonui pe:y:trarz ony6rironauo y 57 po6orax, y roMy
qucni 3 HaBqaJrbHr4x noci6nuxax. 45 crarsx y HavKoBr4x daxoeflx BlaI'alg'HAX (z ttux 7
y uixnapo4uux ra nir.{a3H.sHrrx B[AaHHsx, rrlo BKn]oqeHi 4o lriNHapogurx
HayKoMerpr4 qHnx 6a:), 8 ny6rixaqirx y 36ipHI4Kax uarepia:rie xouSepeuqiii, 2
laTeHTax Ha Kopr4cHy Mo,qenL Ta / nyonlKarllrx B lHrrrfix BrlAaHHrx.

6. 3naqennq glrcepraqifinoi po6oru A,.rq HayK[, rrpaKTuKrr ra cycni,rrcrea
Hayrcoee 3HaqeHHq 4zcepraqiftuoi po6oru rroJrrrae B po3Br4rKy reope'ruuulrx i

Naeronorori.JHHx 3acaA npoeKryBaHHr MoropoBHX Si,'r srpy ea,'rrr-na x pecniparopie a

KanrouroHoM. Aerop ynepure pospo6vr MareMaruqHy MoAenL (fynr<qionynaHHq MOP
Ha ocHosi nepenaBai6Hoi QyHxuii nepuoro noprrr,y Anr HerepMerhuHoi cl.rcreN{u r
BIJTbHUM rrlAMaCOqHrrM IpOCTOpOM, BCTaHOBTTB 3aKOHOMIpHOCTI 3M1Hr4 KOeQlIIleHTa

xon$iryparlii Qinmpynanruux varepia.nin siA rlimHocri ynaryeauH-a BoJIoKoH Ta

BlAHOrrreHHr BIACTaHI M1X folppaMr{ AO lx Br4COTr4, a TaKOX CQOpMyBaB yTOqHeHy

MoAenb po:no4iny nonirpxnoro noroKy Ha noeepxni cKJraAqacroro $inr,rpa :
ypaxyBaHHrM po3rarlyBaHHr sxigHrax i auxi4nzx oruopie $inrrpynaasuux nopo6ox.

Hayxona Horn:ua po6orn ni4rnep4Nyerlcx po:po6roro noaoi r<oucrpyxqii M(DP
3 aBToMarr4 rrHI,rM peryJrroBaHu{M roeirpxnoro rroroKy, ceHcopHoro clrcreMoro
uoHiropranry ra inrerpaqiero KarrrcuroHa 3 KacKoro. 3anponouoeauufr nporpauHufr
KoMnJreKc Anf [porno3yBaHHr iracy sax]icHoi Aii QlJrbTplB, arropr4TM po3paxyHKy

xoeQiqieura rcorrQirypaqii Ta MeroAnKa ouinronanuq po:6ipnlrnocri voe:rennr y
pecniparopax cyrreBo po3BuBarorb icuylovi niAxoAu Ao [poeKryBannx 3I3O,,{.

Ilparcr'uvHe :HaqeHHs ,{ucepraqiftuoi po6orr,r ronsrae B pospo6qi iucrpyvreHria
i pexoveH4aqiii, roronzx 4o 6eanocepeAHroro BnpoBaAxeHHr. Aerop crBopr.rB

nporpavuufi KoMrrJreKc Anr [porHo3yBaHHr r{acy :axucHoi aii Si:mrpie s noxLt6Koro
ne 6irr,rue 70 %o; cuaerry KoHTpoJlro [epeflaAy rr]cKy ra 3aJr]lrxKoBoro pecypcy

$irirrpa; MeroAr{Ky orliurceaHHq pos6ipnranocri r"roe:rexur; anroplrrM po3paxyHKy

xoe$iqieura r<ou$irypaqii Arr npoercryBaHrur HoBr4x $inrrpin. Poapo6neuufi
eKcrrepr.rMeHranrurafi :pa:ox M@P niAnoni.qae rexni-rHraN4 Br4MoraM ,4CTy EN 12941

:ra roroer4fi ao ceprra(bixauii.
Pe:yrirraru po6orn BnpoBaAxeHo s HasqamHhfi npoqec ni.qrorosxz 3Ao6yBa.{1B

Apyroro (rraaricrepcrr<oro) pinux nurqoi ocniril cneqiarsnocrefi 263 I{lrnimua
6esnexa ra 184 fipuuqreo npu BnBqeHHi Aucqran;ris (lIpo€KryBaHHx :aco6ie
KoJreKTr4BHoro ra iu4rani4yaJrbuoro 3axzcry ripaqrcrcilzx>, <Cyvacui zaco6u
in4uei4yanruoro 3axucry npaurcrcqlrx> ra <<llpoexryeanrr rexHi.{Hux :aco6is ra
saxogin 6e:nexu>>, a raKox y nupo6uuqrno 3aco6iB iu4zrigyanrnofo 3axrrcry oprauin
AnxaHHr y TOB F{BII (CTAHAAPT>.

CycninrHe 3narreuHq 4ucepraqifinoi po6orv e oco6rzso aKTyan;HuM B yMoBax
BoeHHoro craHy a Yxpaini Ta ni,4erl[IeHux rexHoreHHlrx HaBaHTaxeHb.

3arpouoHonaui niAxorn clpzrrorr, a6epexenuro s4opoe'-r npaqieHuxie xpurzuuoi
iuSpacrpyxrypH. 3HHXeHHro piaHr npo$eciIHrax 3axBoproBaHb. noe'rlaHnx t:
BnJrrrBoM lrr<i4:rurrzx aeposorin, ra:in ra 6iororiqsux areHris. Peani:aqix
peroven4aqifi 4ucepraqii 4o3Bo;r.re niAsunlurn 3araJrbr{y kynrTypy 6egner<u npaqi 'ra

3MeHrrrrrrrr er<onorraiqni .BTparrr ni4npuelrcre rig Hee$erruBnofo BLIKopIrcraHH{
3r3OA.



Erconouiqne 3HaqeHHq gucepraqifinoi po6orlr noJr.sra€ y cxopovenHi Burpar Ha
aaryninmo ivnop'rnux MoropoBaHr4x 3I3OA lo 24 *uttt rpH Ha pir 4nx ripnuuoro
ni4npveucrna, 3a paxyHoK r<orvr6inarlii 3HnxeHH.r Br{rpar Ha aaryriemo Qimrpin,
noAoBXeHHq ix repuiny cryx6u, 3MeHrrreHrur eHeproBrrrpar, 3Hr,rxeHur erpar eig
npo$aaxeoproeaHocri ra ni4aurqeHnq rpo.UyKTr4 BHocri npaqi. llpu qtorray coqialtHo-
ercoHouiqsnfi eSenr nia :6epeNeHHr :4opoe'r npauinHrzr<ia c 3HaqHo BnulhM i eaxro
ni4gaerrcr npxnrii rpouronift oqinqi.

7. Ilepenipna Ha AorpnMaHnq arcaAeMiqHoi go6pouecnocri
O:Hafioiraleun-s 3 TeKcroM 4ucepraqifinoi po6oru, ony6lixonauuuu cratr-suu i

uarepiarauu aBTopa Ao3BoJr{e spo6zrn BucHoBoK, tqo nopyrrreHr npzHqznin
axa4euivnoi go6pouecuocri He Br.rrBJreHo. Yci nunaAr<u Bi.rKopr.rcraHHr i4efi, nayroezx
pe3yJrbTaTlB, rJi.rTaT qr4 TeKcTlB lHrxrrx AocnlAHriKlB cynpoBoAxyroTr,cr KopeKTHr4Mu Ta
noBHr.rMrz [ocr]JraHH.{Mr{ Ha neplroi{xepena. Bi6:riorpasivHe ooopMneHHq BrrKoHaHo

HAJ]C)I(H H M qI]HOM.

8. [ucrcycifiui ruorueurn, 3ayBa]KeHHq ra rrpono3urlii uoao sruicry fi
oSopnrneuna alrceprauii

1 . Anrop o6rpyurorano HaroJrolrye Ha Heo6xiguocri aBToMarr,rrruoro
peryJIIoBaHHir nonirpxHoro [orony ri4noni4Ho 4o $ialruHoro HaBaHraxeHHs. B roi
xe ilac, y gzceprarlii HeAocrarHbo yearz npugileHo nuraHHru onruvi:aqii
a,rropvruin KepyBaHHq BeHTrrJrrropoM y peanbHoMy .raci 3 ypaxyBaHHrM
He,riuifiHocrefi cucreMU Ta Mox,'rHBLlx 3arp Mot( ceHcopHoro rraoHiropr.tHry. Y
cyqacHzx yMoBax B[poBaA)KeHrur 3anponoHoBauoi cucreir.rz na li4rpzerurcrBax 3

pi:Hlrv pinHeu opraHi:aqiftno-rexniqsoro po3Br.rrKy noxe 6yru ycKraAHeHe r{epe3

Heo6xignicru a4anraqii nporpaMHoro ga6egneqeHHs Ao KoHKperurix yMoB
ercnlvaralii.

2. 3anponouoeanufi ni4xi4 Ao Brr3HaqeHH.fi xoeSiqieara rou$irypaqii
cKraAlracrr.rx Qimrpin norpe6ye 6ilrur 4era:rrnoi excnepuvenra:rtHoi eeprz$ir<aqii

Anr rrlrpoKoro giana-roHy Sinrrpynanrurzx varepia;rie s pi:uuuz BJracruBocrrMr4
BoJloKoH ra urirsHicno ynahJBaHHr. 3orpeva. y po6ori HelocrarHbo po3r(pl.rro
rr.rexanisN4 BpaxyBauHq B3aeMHofo BnnuBy reoMerpr,rrrHnx napaverpin cKJraAoK Ta
aepo4lruauiuuux xapaKrepzcrr4K floror{y npr.r rpraeanifi er<cnnyaraqii Si:rrpa e
vMoBax eucoKoi ganr4reuocri.

3. Y po6ori 6parqye Aera,'rbHr4x per<oueugaqifi rqoAo r-apMoHisaqii pospo6nenux
incrpyueHria i npoqe4yp ynpanniuux pecypcoM Sinrrpie 3 BrzMoraMr4 qr.rHHoro

yxpaincrxoro 3aKoHoAaBcrBa y c$epi oxopoHu npaqi,, aoxpena 3 nonox{eHrurMr4
3arcoHy Yrpaiurz <flpo oxopouy npaqi> ra HopMarH BHo-npaBoBt4x axrie. u{o
peryJrroror[, 4ia:rrnicrr, cy6'exrin rocnoAaproBaHHrr uloAo ga6e:neqennq npaqinnrrin
3I3OA. Aoqinrno 6yno 6 AorroBHrrrrz po:4il npamur{Hr4x peKoMesAarlifi aHalisorra
ri4noei4Hocri pospo6nenoi cr4creMr.r Br4MoraM rexsiqnoro pernaMeHry Ta
npoueAypaM ouisrr si4noai4uocri.

4. Oxpevi Sopuy:uoeauus e reKcri 4racepraqii Malorr Aerlo uaglripuo
rexHi-{Hufi xapaKrep i uorpe6yroru 6inrruoi ct4 creMarlr3arlii npr,r nurnagi
nrero4o;roriuru4x rroJroxeHb. 3ycrpiuaroucx rar<oN.4oari rexniqsi onucH, rrlo neBHoro
tnriporo ycrna4Hrororr crtplti,tuxrtr- sararuHoi :roriru 4ocni4)(eHHs. loqi,rrno 6ylo 6



onruMi3yBarH cTpyrffypy oKpeMHX po3nin i B ruJlrxoM BHAineH Hr KJrrcr{oBI.JX BHcHoBKi B

y Qopvi ni4po:girie y3aranbHeHHr.
5. Anropov HenocrarHbo encsirreuo nuraHHn MoxlhBrzx urero4o,roriu H lrx

o6uexenr 4oc:rigNeuux, 3oxpeMa cy6'ei<rueHocri oqiHor xopzcryeauia ni4 uac
eproHouivulrx nrznpo6yeant, BrrJir4By iH4zeinyaarnux aHTporroMerpr4 qHr4x

ei4laiunocrefi Ha pe3yrbrarrz MoAenioBaHHr ra noreHqiiiuzx noxu6or euuiproeauux
rtpH ouiH ui KorHirfi sH zx noKa3Hr.iKi B npaqe:4aruocri.

llpu qrolry, er4cronreHi 3ayBaxeHrur i 4ucrcycifini rroJroxeHH.r He 3Hr.rxyror6
3araJrbHoi nogzrr.rniroi orliHKr 4r.rcepraqiitHoi po6oru.

9. 3ara.nruufi eucuoeoK rrloAo BiArroBiguocri Atrcepraqii BcraHoB.r'reHr{M
BI'MOTAM

3a rcpr.rrepirr!{a arryaltHocri. pieur HoBH3Hl..t. cTyneHr HayKoBoi
o6rpyuToBaHocri, a rarox reoperr.iirHoi i nparru.+roi :nauyruocri 4ucepraqia
noeHicro ai4noei4ae BrrMoraM cneqialruocri 05.26.01 (OxopoHa nparli>. Po6ora
ni4noeigae noroxeHH.rM uonoi pegaxqii noprgKy ni.4rorosxfi :4o6yeauin surqoi
ocnirz cryneur Aor{ropa Siloco$ii Ta AoKropa HayK, 3arBepAxeuoro rocraHoBoro
Ka6inery Minicrpin Vr<paiHra ei.a 19 rpaBHs 2023 poxy Is 502 (:i srvriHauu),
nocraHoBoro Ka6inery Miuicrpie Yxpaiuu uig 17 .11 .2021 p. J\l I 197 <{eai<i rlLlratts.
npIrcyAXeHHr (no:6an-uenHx) nayr<onux cryneuie>, 3arBepA)KeHoMy <llopx4rcy
lpIrcyAXeHHq ra nos6aerenHr rra)rKoBoro cryrreHl AoKTopa HayK)), a raKox HaKa3y
Minicrepcma oceiru i uayrlr Vr<painz ai4 23.09.2019 poKy 1,,M220 dlpo
ony6:rirynanna pe:y:rraria gzcepraqifi na sgo6yrr.a HayKoBlzx crynenit AoKropa ra
KaHAuAara HayK)), 3apeecrpoBaHofo y Miuicrepcrai rocruqii Vxpaiirrz 08.10.2019 p.
sa]\e 1086/34057.

Bpaxonyrouz ycniltre nzpiureuHr aKTyaJrrHoro HayKoBoro 3aBAaHHr -
HayKoBoro o6rpyHrynaar+r ra BAocKoHaireHHq KoHcrpyi<qifi saco6in iu4uni4ya.rruoro
3axvcry oprauis /thxaHHr 3 KanrcuoHorv ir ra6erneqeHHrM aBToMarr4q Horo
peryJrroBauHr o6'eMy noeirprHoro rroroKy ni4noei4uo Ao xapaKTepy SisrauHoro
HaBaHTaxeHlrr KoprzcryBaqa, BBaxaro, qo Pagvyn {Mr{Tpo Iroponuv 3acJryroBy€ Ha
nplrcyAlreHHq HayKoBoro cryrIeHq AoKTopa rexsiqnux HayK 3a cneqia,unicrro
05.26.01 <OxopoHa npaui>.
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