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<Pospo6xa pigxoxpucra.niuHHx rryrrr{Br.rx ererueuriB onrurrHLIx ceHcopin gnr

Bu3HaqeHHfl KoHlleurpaqii uapie aueroHy ra cuuprin>

npeAcraBrreHy ua :4o5yrrfl HayKoBoro cryrreH.,I AoKropa Sinoco$ii r rany:i :uasr

17<Enexrpouixa ra rerreKouyniraqii> si cneqiaruHocri 171 <Enexrpouixa>

Arryansuicrs reMH

3 po3BHrKoM cyqacHr4x rexuororifi, AocriAxeuHq ceucopie, 3oKpeMa

olrar-rHnx ceHcopie Arrfl BkrflBJreHH, ra-:ie, ua6yeae sce 6irruoi arclyaluuocri. I-le

3yMoBneHo 3pocraioqoro norpe6oro y ror{Hl4x ta ua1.iit:tnx Merorax uouiropnHry

HaBKoJrr4irrHboro cepe.{oBrrqa, npoMncnoBr4x rrpoqecie ra MerutlHux .qiaruocruK.

Onrur.{ui ceHoopr4 rasip sa6e:ne.ry}orb BLIcoKy uyuunicru i nz6ipxoaictr, Iuo

Ao3BoJra€ B:zflBrrflTLr Hasirr uafilaeurui xonqeurpaqii mxi4lunnx a6o KopLIcHIIX rasie

y pi:nax cepeAoBr4ulax.Bouvr ri4irparorb Krror{oBy ponb y :aSesneqessi exororiqHoi

5e:reru, sanoSiraHni anapifiHux cr4ryaqifi ra noKpaueuni sxocri N<vrrrfl.. Cepe4

uarepianin, xr<i Ha cboroAHi locnilxyrorbcs i naoNyrr Bl4cry[aru B .aKocri uyrnaezx

ereueuriB raKl4x ceucopie e i piari Kprlcranu (PK) ra ix cynriuri.

Oluierc 3 roJroBHprx [epeBar orrrr4rrHr4x cencopin e ix :Aaruicrs Ao

6esxouraKTHoro euvipronaHHa, u1o oco6naeo BaxrHBo B arpecuBHI4x a6o



BaxxoAocrynHax cepeAoBr4rrlax. Kpina roro, raxi cescopu Marorb BLIcoKy rueuAxoAiro

Ta Moxyrb rrpaqroB urr4 B peNuui peanbHoro rracy, uo e Kpr4Tr4rrHHM AnrI 6ararrox

3acrocyBaHb, BKJrroqarorrn uouiropzHr Br4KHAis ria npoMlrcnoerax riAnpaeMcrBax ra

Br,l.BBJreHHx srarorie ra3y. ix nuxoputcraHHtr TaKox e BaxJrHBuM y MeAr4I-u4Hi, soxpeua

AJu KoHTponrc [vxa:a*fl naqienris a6o suss.rreHH.fl ueraSoniqHl4x rasie. IHreHcusHi

AocniAxeHHq y rany:i orrrprr{Hr4x cencopie cnpuqrorr pospoSlli Hoerax vrarepizurin i

rexHoJrorifi, rxi ni4narqyrorr ix eSexrwnHicrr i HaAifiHicru

Ocrasnirrar4 poxaMr,r rocnirxeHH, B o6nacri Sisr,rxr,r i xiuii pi4rcrax xpucranin

Aocf,rJir.r ni4uyruoro nporpecy B .qocniANeuui ix BJlacrl,IBocrefi. Taxi AocriAxeHHq

ni4xpuearorr uoei naexi locniANeuHx pi4xax Kpl4crarie ra ix cyuiruefi, :oxpeua

npoqecin uo ni46ynalorrcr B PK npr4 asaeNaoAii 3 ra3aMll i Aevroucrpyrorb

MoxJrr4Bocri ix BuKoprrcraHHfl B ceHcopax. lucepraqifiHa po6ora fO.M. Kauypaxa

lpr4cB-f,qeHa caMe pospoSneuuro ra 4ocri4Neuuro PK cyrrairuefi Ta rlyrnplBl4x

eleveuriB orrrr4qHoro ceHcopa Ha ix ocHoei, orrzuHi rrapaMerpw rKt4x e qyrnI4BI4MZ

ao aii rreBHr4x xracis oprauivur4x peqoBr{H, a caMe aueroHy ra cnuprie. Tenaa

Ar4ceprauifiuoi po6orra Ha cboroAni e BaxJrr4Bolo i axryanrHoro ,K 3 Tot{KI,I 3opy

npuxla4uoi ererrpouiru ra [paKTr4r{Horo 3acrocyBaHH.rl, TaK i s roqKn 3opy

orpr4MaHr4x HayKoBr4x peayrurarin, ulo crocyrorbc, Sisurco-xiMi.-Iuux ra

uarepiano3HaBr{rrx pe3ynbra'rin 4ocniAxeHb.

Cryniur o6rpyurosaHocri Ta 4ocronipuocri ocHoBHrdx HayKoBLrx

rroJrolreHb, BHcHoBrin i percoMeHAarlifi nilrsepAxyerbca oSrpynryBaHHflM 6asoeux

rroJroxeHb orpr4MaHl.rx eHacriAox rrpoBeAeHHfl eKcnepLIMeHTaIIbHrIX .qocli.qNesr

pi4xoxpucrariquzx cyl,riurefi, noBroploeanicrlo pe:ynmaria AocniAxenr

npoBeAeHr4x aBTopoM, a raKox ei4rnoprosaHicrrc pe3yJrbrarin e AocriAxeHHf,x isruux

anropie. flocronipuicru o.qepxaHux pe:ynrrarin ni4o6paxaerbcfl y HaBeAeHI,IX

BHcHoBr(ax Ar4cepraqifinoi po6ora. Anpo6aqix 4ncepraqiftuoi po6orra rpoxoAuna Ha

aBTopr4TerHHx HayKoBr4x xon$epenqisx i ei4o6paxeHa e B uayroB[x crarr.f,x, lqo

in4er<cyrorbc-f, y HayKoMerprarrHr4x 6asax Scopus ra Web of Science ra oAHifi crarri y

Saxoaolay Br4AaHHi s rexHiqszx nayx i: nepeniry MOH Yxpaiuu, ny6nixaqiax

naarepi aniB HayKoBax xoncpepenqifi .



Hayxoea HoBr,r3Ha po6oru nponrrrae B ToMy, IIIo BI{f,BneHo B3aeMoliro napie

aueroHy (C3H6O) a pi4rcorpucrariuuuuu cyuiruavua Ha ocHosi HeMarI4Ka E7

(voruprar<oMnoHeHrua cyuiru Ha ocHosi repneuiris,5lo 5CB, 25%7CB,160 8OCB,

8% 5CT) ra orrrlrKo-aKrr4BHoi toruiruKr4 xoJrecreplrKa CB15 (4-(2-werntSyrwt)-4-

quauo5idlenin). OnucaHo rpoqec AeraJrbHoro AocniAxeHHt nepexi4r-rux npoqecia,

uo ni4Synaromcr B qyrnuBoMy elevenri pi4xoxpracrariqHoro ceHcopy npLI

s:aelaoAii 3 rapaMn aueroHy, svriuy cneKrpanrnol xapaKTepI4crHKI4 ra eill,IiHHocri n

ruBr4AKocri Qa:oeoro nepexo Ay Ans, KoHlreHrpaqifi aqeroHy B 60, 1 20,240 ppm.

- BcrauosJreHo ssaeNroAilo rpbox npeAcraBHuxie KJIacy cuuprin (uerzlonoro,

erlrlroBoro ra i:ouponinonoro) : pi4xoxpucrariuuuvt r{yrruBl4M eJIeMeHroM Ta

orpr4MaHo pe3ynbrarr4, rro KopenrcrcTb 3 pe3yJrbraraMz nauiproaaHb uo e:aeNaoAii :

arleroHoM. BcranosrreHo, rqo npr4 uboMy r{ac nepexoAy e nopieusnHi s alreroHoM

s6inrruyerbc, Ha 200-300%. Ais uapir arleroHy ra cnl4prir ua pi4r<or<pucralivHy

xouipry [pr43BoArarb Ao 3Hr4xeHH.fl TeMneparyp[ rtoqarxy Sa:oBoro rlepexoAy, [Irr
cyrvriuri E7 56% + CB 15 44% z 24 oC Ao 20,3 nC.

- BusHaqeHo orrrr{MaJrbui pi4xoi<pzcrani.rHi cyuirui An.f, BuKopt'IcraHH-f, B

srocri qyrrr4Boro eJreMeHra ceHcopHoi cucreMrL a caMe cynrirui E7 62% + CB 15 38%

raET 560 + CBl5 44%. Ilpoee4euo uopinnflHqfl,3a ocHoBHr4Ma napaMerpaMvt ra

xapar(TepwcrvrKal.r;a pi4xoxpzcrariqnux xonecrepr.rKo-HeMaraqHl,rx cyuiruefi E7 ru

CB15 s pisnauu BaroBlrMr,r KoHrleHrpauisura. Bonra niAnoeilarorr Heo6xi4nonay

giana:ouy reMneparypnoi craSilrnocri, : roqarKoM Sa:oeoro repexoAy npu 27oC

ra 24oC siAuoniAHo, Ta npoflBnrrorb rryrnueicm Ao aHa"ni:oBaHl4x per{oBHH. flixa

orrrr,rr{Horo rrorJurHaHHfl o6paurax cyuiurefi 3HaxoAflTbcf, y BI4AI4MoMy Aianasoui, 4lr
E7 62%+CB1538% -590-640HM,a wrsBT 56Yo+ CB15 44%- 500-540Hu.

- Bneprue BHf,BJreHo npoflB 6raxuruoi Sa:rz 4nx cyrvriuri Heuarwxa E7 ra

orrrr4Ko-aKrueuoi louirurn xonecrepr4Ka CB 15 nia lieio napin urxiArueHx

oprauiuur4x peqoBr4H, 3oKpeMa arleroHy ra cur,rprin. focni4Neno il nporBll niA .{ac

ssaeruoAii : ruxi4nuBr4Mlr opraui.rHr4Mr.r peq o BvrHaM:a.

flpanruvHe 3HaqeHHfl oAepxaHnx pesyrurarie po6orn e cI4JIbHoto

cropoHoro 4racepraqii ocxilrxpr eci pe3ynbrarr4 orpl4MaHo eKcnepI4MeHraJIbHI4M

ttrrqxoM. Pe:ynrrau4 Ar,rceprarlifinoro AocniAxeHHfl Moxyra 6yru BI,IKopl4craHi npu



Br4KoHaHHi uayxoeo-AocriAHrax po6ir ra orpl4Maru [oIanb[re npaKTI4rIHe

3acrocyBanHl. Cepe4 npaKTr{rrHzx pe3ynbrarin npe4craBJreHr4x n po6ori ocHoBHHMI4

e uacrynui:

- IIia qac BHKoHaHHT po6orra aBropoM cr,rHre3oBaHo pi4xoxpncraniqni

xoJrecrepr.rKo-HeMaru.{Hi cyrurirui Ha ocHoBi ueuaruxaET ra CBl5,4ocniAxeso ix

oclrosHi Si:raxo-xinaiqni napaMerpr4. Ta BHxBJIeHo esaeNaoAiro si cnplpraMI4 ra

arleToHoM.

- BHsHa.{eHo ra AocniAxeHo B[Jrr4B napie oprauivnux urxi4rvBvtx per{oBHH

(aqerou, cnzprv) na pi4xoxpucraliuni xolecrepl4Ko-Heuarptqsi cyrrairui s pi:unuu

BaroBuMr4 KoHrleHTpa\itwu xonecrepuqHoi Aotrriruxr,r CB 15. BzqereHHq

oco6rusocrefi Sa^:oBr4x nepexoAis ni4 vac raKllx AocniAxeHb Ao3BoJIfle crBoploBarLI

ua fioro ocHoei vyrnrani eIreMeHTr4,qJlfl ra3oBltx ceHcopin.

- PospoSJreHo MeroAr4Ky Br4Kopr4craHH, auuipronauux iHreHczeuocreft

npolycKaHH.rr ra rrorJrr4HaHn.a pi4r<or<pucranivnoi cynairui B Tpbox cneKTpanbHllx

cKnaAoBr4x (RGB), Anfl Brrf,BlreHH.f, tpa:onux uepexo4ie ix eracrzsocrefi Ta

oco6rusocrefi.

- B nxopu cr aHa crrcreMa o 5po 6xw AaHux Ha o cHosi laixpo r<o urp onep a ATMega

Moxe BuKopr4croByBarucq i s isrur.ruu r{yrnaBr4Mr4 eJreMeHTaMt4, ulo flpaqrororb 3a

paxyHoK sN{iHa iHreHcl,tssocri flponycKauHs a6o rorJrvHaHHfl BHnpoMiHrceaHHs,,Taxa

cr,rcreMa Mo)r(e 6yrw uacrura6oBaHa ni4 uacnnu ceucopie a6o BrIKopr4croByBart4 cb tK

ni4czcreua, n napi : iuruuupr rv:raMr cencopin a6o iurunx npuna4in.

BianosigHicrr, TeMH 4ucepraqii upoQi.nro cneqia.nruocri, eigcyruicrs

ropyureHr, arcaAeruiqHoi ao6poqecuocri. Hayxonufi Ta npaxutvuufi HarIpsMoK

AocniAxeHb aBropa BKa3ye Ha niArosi.qHicrr fioro Auceprallifinoi po6orz racropry

cneqialruocri 171 < Enexrponira >>. V rercri anorauii rarosiqso BHKnaAeHo ocnosHi

ronoxeHHrr Ar4ceprauiftnoi po6oru, sKi nosHicrro ei4oSpaNae ii sNaicr. ntoAsr,rx

niAcras [nfl cyrr,ruinir y uayxoaift 4o6pouecuocri Ar4cepraHra rlo pe3ynbrarax

AeranbHoro osuafioMneHHr 3 Aucepraqiero He Br.r.rrBJreuo. flocnnaHH, Ha ny6nixaqii sa

yqacrro :4o5ynaua n nosHifi uipi ni4o6paxarorb reMarl4Ky 4raceprarlii.



3ayraxeHnn ra peKoMeHaauii Ao Ar,rceprauifiuoi po6orra. Or-tiHroroqfl

Auceprarlifiuy po6ory Kpr4rr4rrHo MoxHa silN{irurw 4erilrxa HeAonixis :

- B lpyroMy pos4ini po6ori rpeAcraBrreHo reruneparypHi sareNHocri

iHrencusHocrefi [ponycKaHHr AJrfl Tpbox cneKTpanbHl4x cKnaIoB]Ix, [pore LIyAoB]'IM

AonoBHeHHflM Ao Hr4x craJrn 6 xapaxrepr4crt4Ktt :uiHa KpoKy cnipani BnKopt4craH:aX

cyuiruefi E7 raCB15.

B rperronay po:4ini po6oru 4o rpa$ixir Sasoeax repexoain nia aiero

arleroHy ra cnuprin 4o6pe 6yno 6 [o1arlu:o6paxenH, BHUIqAy ra rtocrynonoi:vtiHtt

crpyKrypu pigxoxpncrari.rHux cyvriurefi, orpuvtani sa AonoMororo uixpocKony, uo

r{acro npucyrui e iH[]zx HayKoBHX AocliAxeHH.flx 6lu:rxzx 3a reMarplKo]o.

- B .qpyroMy ra r{erBeproMy po:4ini luceprallifiHoi po6orn MoxrIHBo

Bapro 6yno 5 Aaru 6iluu AeraJrbHr,rfi ra xovrurexcuufi orll4c nunpouillroBaJlbHllx ra

SoronpnfiMaJibHtrx eleueuriB Br{Kopr.rcraHkrx rIpI4 npoBeAenHi AocniANesr, qe 6

cnpocr[no poSorn no ri.qreopeHHro ra npoAoBxeHH]o noAi6nnx eKcrepllMeurie

iHruuua Aocni.{naKaMI4.

Bilrui.reui saynaNeHH-rr xo.{HHM qrrHoM He Bu3Hallarorb 3ara-nbuuit swcoxuk

pieeur Br4KoHaHoi po6orz ra Ha 3aranbHy oqiHxy naarepiary gr,rcepraqii.

BucHosoK rrpo niAuosiluicrr Ar,rceprarlii survroram, R ni npe4'aelrlorbcq

Ao HayKoBoro cryreHn AoKTopa Qi"rroco$ii. lracepraqir KavypaKa fO.M. <Po:po6xa

pigxoxpucrari.rHux rryrnr4Br4x ereMeHrie onrllr{HI,Ix ceucopin ltfl BI43Har{eHHf,

xouqenrpaqii napin arleroHy ra cuupria> e 3aBepIIIeHoIo HayKoBo-AocliAuoro

po6ororo. 3a ceoero aKTyanuricto, HayKoBoro HoBu3HoIo, rpaKTurrsoto uiunicno,

o6rpyuroeaHicrrc ocHoBHlrx nolroxeHb ra BucHoexis noasicmo eiAnosiAae BHMoraM

<flopr4xy rrpr4cyA>xeHHr cryreH.f, AoKropa $iroco$ii ra cxacyBaHH, piureunr pa:oeoi

cuerliarisosaHoi e.reHoi paAV 3aKnaAy szqoi ocniru, uayxoroi ycraHoBl4 rtpo

rpzcyAxeHHrr AoKropa SirocoSii> sarnepAxeHoro IlocraHoBoro Ka6inery Minicrpie

si!,12 ci.rH.fl 2022 p. Nb44 s ocraHHin{u sl,riHaMr{, BHeceH:zuvt nocraHoBoro KM N341

eiA 21.03.2022 p., a ii aBrop Kauypax IOpifi MzxafiIoerq Moxe 6yru

peKoMeHAosaHr,rft rnf, npr4cyAxeHHq, 3a yMoBr4 po3rnrAy pa3oBoI cneuianisosaHoi



BqeHoi pa1u HarlioHanbHoro ynirepcurery <JlusiBcbKa nolirexuixa> fiouy

HayKoBoro cryneHfl AoKropa $inocoQii sa cneuiamnicrrc 17l << ElexrpoHir<a >.
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