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AoKropa texniqHl{x HayK, npo$ecopa, upoQecopa raQe4pu xiuivuoi rexuonorii

uepepo6ru rJracrMac HauioH€urbHoro yuiaepczrery <Jlrsiscrxa uonirexuixa>>

f PTTuEHKA OIEKCAHAPA Mr4KOnAfr OBIFTA

Ha Ar{ceprar{ifi Hy po6ory JIICOBOI O BAAIIMA MIIKOJIAfr OnUqA

<<porpo6.ueHHq no.niuepuoi rnepAoi 4ucnepcsoi cucrervrn QapnaaIIeBTurIHoro

r1p1a3HaqeHHfl 3 BtrKopr{cTaHHqM MeTOAa siAlleHrpoBofo QopuynaHHq>),

{Ka rpeAcraBJleHa ua sgo6yrrf, HayKoBoro cryIIeH{ AoKropa Siloco$ii

n ranysi 3HaHb 16 Xirrli'IHa ra OioiuxeHepu

ga cueqianruicrro 161 Xirrai.rui rexuolorii ra inxenepix

Arrya.rr ruicrr reM I'I Arrcepra IIi fi noi po6oru

,{ocni4xeHHfl y HanpflMKy cTBopeHHfl HoBIIx uoniltepuux KoMllosuqifiHux

nrarepia:ria $aprvraqenTl,IrlHoro 11pq3Har{eHHfl e 9AHI4M is aKTyaJIEHHx 3aBAaHb

cyuacuoi xirrai.rHoi HayKrr ra rrpaKTraru, ocr<iJrbKr{ xil,ri.{Hi TexHoJlorii ra uonivrepni

rraarepianu e neni4'errauoro cKJIaAoBolo upoqecin oAepxaHHf, Ta ercunyaraqii

nirapcg<r,rx saco6in. AocnilxeHHfl, Iqo c1lpfltrlosaHi Ha po3po6legns rexuolorifi

uonir'repnllx KoMrrosurlifiHr.,rx rrrarepianin y elarrsAi TBepAI'Ix ArrcnepcHl{x cl4creM

(TAC), sri sa6e:reqyrorb uiAel{rleuHs po3rll4suocri BaxKopo3trl4HHlax aKrI{BHHx

Saprr,raqeerur{Hr,rx inrpe4ienrin (A@I) e uepcneKrHBHI4Mvr Ha croroAniufirifi AeHr,

ocrimxu qi cI{cTeMLI clpllf,}oTb uiAauqeHu}o 6ioAocryunocti, ourmvrisaqii
: - - -_ ------

SaprraaroxiHeru.{Hllx BJlacTgsocreft ra e$erruBuocri TepaneBTurIHol All nlKapcbKl4x

saco6ie.

pe:ylrraru .{ocliAxeHb ocrassix ABox Aec-flrurirs cBlArlarb rlpo IuI4poKe

Br,rKopucralHs,3 Meroro upoQinarrlrKr4 rala6o rircynauux pi:ullx 3axBoproBaHb



nroArrHrr 6iorori.rHo aKTrirBHrax peqoBnn (EAP) pocrnHHoro rroxoAxeHHfl, 3ollpeMa

croJryK KJracy Snaronoigia, y xrocri A(DI y cxragi rixapcrxrx saco6is. To*ry ru6ip

QlaroHoi4a recneplrArny .f,K MoAenrnoi peuoBnHu AJr{ po3po6rr innosallifiHl,Ix

noliuepnrx KoMrro3prrlifinror cxcreM y (poprrai Br{coKopo3rl}rHnl{x rBepAI{x

ArrcnepcHr,rx cr{creM e HayKono o6qpyHToBaHEM i Aorli.nrHIaIra. OcriJrbKr urplpoKe

3acrocyBaHHf, rlboro S.naaonoi.4y sr A@I icrorno o6uexryerrc.f, fioro HrcbKoro

posumnicrro y no4i, pospo6.uennx noniuepnrrx KoM[o3]Iqifiurrx uarcpiatie

QaprvraqeBTurrHoro rpu3HaqeHHfl y Qopui rBepAr/rx AlrcrepcHux c[rcreM recreprlAnrry

3 Br.rKoprcraHHrM innonarlifiHr4x MeroAie e BaxJruBrM HayKoBuru i npI{KJIaAHEM

3aBAaHr{flM, rr1o ni4uoni4ae aKTyanbHr{M rrorpe6arvr sx xiMiqHoi, rar i $apiraallearrnuHoi

rarryeefi.

.{ucepmqiftna po6om Jlicosoro BaAuua MurorafioBuqa crp{MoBaHa Ha

poapo6leunx noduepnoi rnep4oi gucuepcHoi crrcreMr.I QaprvraqeBTl{qHoro

lpn3HaqeHHx 3 BuKoplrcraHH-f,M MeroAy ni4qenrpoBoro Qoplvrynanru, ulo e

aKTyZuIbHIltM flK 3 TOYKI,I 3opy pO3BIITIqF HayKOBIrrx 3HaHb, TaK 1 3 TOuKI'I 3opy

rrpaKTrrHoro 3acrocyBaHHs. Ha ui4upuervrcrBax xilri.{Hoi Ta Sapuaqesrnlnoi

rrpoMr{cnosocrefi.

,{ncepraqifina po6ora BrrKoHaHa y niAuosi.{Hocri Ao HayKoBID( naupxrvrie

KHyTA Ns 2U24 <<@yH.4arrreHranrni rexHoJrorii arrusHoro AoBrorittn) ra Ne.39124

<<Crnopennx BoJroKHucrr.rx KoMlo3r,rrlifinrrx rraarepiania Ha ocnosi flpupoAHl{x

noniuepiB Ta AocriAxenns ix BJracrr{Bocrefi>; [epcreKTr{BHoro flnaHy po3BrITKy

HayKoBoro HarpflMy <<Biorori-s ra oxopoHa 3Aopos'.D) KuiBcbKoro naqiouarbHoro

yninepcnrery rexHorrorifi ra 4ueafiny y 2021-2025 poxax (Ne 4epxasHoi peectpaqii

0I22U000139); HayKoBo-AocniAnoi po6oru <<Pospo6rca rexHoJrorii gaco6is HaAaHHfl

[epBr{HHoi NaeAraqHoi Aouorvroru rificrKoBocJryx6osrlf,I\,I ra qraninrHoMy HaceJIeHHIo 3

Nainno-su6yxonurr,rz rpaBMurMH Ta onixeium> (Ns 4epxanHoi peecrpaqii H,p
0125U000412), lqo BraKorryerbcf, 3a paxyHoK xoruris AepxaBHol'o 6rcgxery;

rocrpo3paxyHKoBoi H,p <<Pospo6ra noriuepuux rBepAlrx Al{crepcHlrx crlcreM

lporr,r3arrurJrbHoro A@I 3 BEKopr{craHHrM MeroAa si.{UeHTpoBoro Qoprvrynal*rx

BoJroKoH) (Ilb 38A-50123 (1272) six 06.1 1 .2023 p.); rocrpo3puxyHKoBoi Hffi
<<Kineru.rrri AocriAxeHHs susimHeHHq [por[r3arrzrJrbHoro A@I s uoriraepHoro
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KoMrro3uqifinoro uarepiarry> (Ns 380-13123 (1206) nia 17.02.2023 p.);

rocrpo3paxynxonoi HIP <<Asalig cyqacHrx SaplaaqeeruqHl{x rexnonorifi

uiAsurqenHs 6io4ocryunocri aKrEBHoro SapuaqerruqHoro inrpe4ienry

rporrr3aranrnoi uii> (Ns 136894 (1351) rlit 02.12.2024 p.); iniqiatusHoi HP
<<(Dyn4alaentalrni rexnonorii po:po6rn ra nupo6nuqma nixapcrrulx gaco6is>

(Ne aepxaeHoi peecrparrii HP O121U1t4647 QAil-2025 pp.)); iniqiarnnuoi H.S

<<Pospo6ra isnonaqifirux nixapctrux saco6in Ha 6azi ulefiorporHl/D( e$ertir

aKruBHr.x SaprvraqeBrr{qHrlrx iurpegienrin>> (Ns 4epxannoi peecrpaqii H,p

O 1 2 1 Ul 1 4646 (202t-202s pp.)).

Crynins o6rpyxronanocri i Aocrosipnocti HayxoBrrx 4oc.nigxcenr,

BrrcHoBKin ra peroMelraaqifi

Hayxoni [oJroxeHrrf,, TeoperuqHi BrrcHoBK]I Ta rIpaKT[.rHi peKoMen,qaqii s

Auceprarlifinifi po6ori e Aocrarniun i narexnnu qrIHoM o6lpynroBaHrlMll.

Teopernuni Ta eKcrrepr,rMenralrni ,{ocriAxennx [poBeAeHi anropou 3rlAHo 3

' ' !v 
fisuxo-xiN,ri'rHoroocHoBHlrMrr [oJroxeHHrIM]r cyqacHEx xlMlrlHux TeXHOJIOn]r, (

ananiry, 6ioxiuii m SapuaqesrtauHoi xiuii, rqo sa6*reqlrJlo rvrix,{ncqlluninapnnfi

nixxia go rupimeHHfl rrocraBJreHr.rx 3aBAanr. Y po6ori BptxoBaHo rlepeAonufi AocsiA

Ta HayKoni ego6yrrl{ 3aKop1oHHrrx ta niFrusHrIHI{x BqeHux.

flocmripnicu 3arrpo[oHoBaHrrx reoperr,rqHl,tx rlonoxeHb i upaxtuunrx piuenr

aa6esue.ryerrc.f, rpzrMorH[M MeroAonoriqnuu nirQroAorra rrpu nnanyranni Ta

Br,rKoHaHHi AocliAxenr, Br{Kop}rcraHH.flM ,cyqacHlrD( raeroAis eKcrrepEMeHT€IJIbHIID(

,4ocli,4xenr, xani6poraHlrx npula.qin ra o6raAHann-fl 3 BlIcoKoIo ro.IHicfio

azrvripronalnss 3acrocyBaHHrrM rvreroAis MareMaru.rHoi crarllcrrrK]I An, o6po6ru i

y3ar€rrrbHeHrrfl AaHr{x. OcHosHi [oJroxeHHf, Arrcepraqii ui4mepAxryrorb qinnictr

HayKoBr.rx pe3yJrbTarie. orpnrraani rr,rcHosxH rori.rHo ra uocriAoeHo y3afaJlbHlolorb

pe3ynbrarl{ po6oru.

OcHosHi reoperruni [oJroxeHHrr, pe3ynbrarrl eKcrIepLIMeHT€uIbHIirx

AocliAxeHb ra BlrcHoBKrr, Br{KJraAeni r gucepraqii, sxafiuulu nigo6paxeHHs y nenurifi

rirrxocri rry6rircarlifi y HayKoBr,rx Saxonnx BrAaHruIx ra aupo6onani sa

nceyrpaincbKlrx ra uiNnapoAnr{x HayKoBlrx ron$epenqirx. Pesylrratll AocniAxeHrrf,
a
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orry6niroBarro s 35 HayKoBrirx [parltrx, 3 rKlrx: 5 crarefi y HayKoBux Qaxonrar

BlrAaHrrflx Yxpainu, 4 - y BE,qaHHflx, trIo iH4ercyrorbcf, y HayKo-Merpra'ruifi 6asi

Scopus; 3 B inruux BrirAaHHflx, rxi AoAarKoBo sucrirllorors pe3ynbrarLt

Aocri.{xeHrrfl; re3l{ 23 AouosiAefi na HayKoBLD( xonSepeuqisx.

I{ayxona HoBIr3Ha orplrManrrx pe3yJrcrarin

MeroAy ni4qeHrpoBoro @oprvrynanr{f, BoJroKoH, -f,Ka:a6esue.rye 3HaqHe uiAsEqeHH,

po3rrr,rHuocri Qnanonoi4y y nogi (y t70,7 pa3a) ra Ma€ norenqiau Ao BrpoBaAxeHHf,

y cyqacHe xiuiro-Sapraq"BrlltlHe nnpo6nuqrno.

34O6ynauervr Brrepue po:po6neno ra6oparopny ra rlpoMucnoro-4ocni4ny

rexnolorii oAepxaHHs rBepAr{x AracflepcHlrx cucreM recrreplaAvtrty 3a AorroMorolo

MeroAy nigqenrpoBoro Qopvrynannx. Bnepme BcraHoBJIeHo, rqo y cruaAi uonirrepnoi

TAC Ha ocHoBi recnepuArrny, uodsiHiruiporigony (IIBil) K-17 ra uanirorry y

eigcorxonorvry cuinri4nourenni 10:80:10, orpnrrranoi MeroAoM ni4qeHrpoBoro

SoprryaanHf, BoJroKoH, po3rruHnicru $naaouoi4ay no4i BHIIIa y 770,7 pa3a uopinnxno

3 po3rrlrHnicrro recrrepuAlrrry f,K in4r,rni4ya-urnoi peqoBLIHu, a cepeAnift 4iarraerp

rraixpononoKoH qiei rnepgoi 4lrcuepcnoi clrcteMll craHoBurb 4,9+2,1 MKM.

Bnepure AoBeAeHo inri6yrouufi BrrJruB BllcoKopos.rlrHHoi ai4qenrporo

csoprnroeanoi TAC rccreplrAlrrry Ha repeKncHe oKHcHeHHTI riniais ra 6iffiie

crpoBarKu rponi nroAr{H}r m nigrnepAxeHo Ao3o3aJlexnprfi aHTltoKcllAanrnufi eSert,

a raKox AoBeAeHo, rqo BoHa 3HarrHo eSerrrannirue nomkrnae paxuKaJru DPPH, nix

,tucrrrir rcc[epLIArIH

Hesp 1 9): 269,9+32,9 rurrcM).

(ECso(Hesp): 1 t 59,1+252,1 naxM; ECso(SDS

rexnororiro

recrepuAurryoAepxaHns uoriluepHoro KoMlro3[rllifinoro Iraarepiarry y BI'IrJrsAi TAC

34o6ynauervr Brepme poepo6leno rpoMHcnoro-gocli4ny

3a AofloMororc MeToAy riAqenrpoBoro $oprvryranux BoJIoKoH, f,Ka Moxe 6yru

pea-nisonana Ha cyqacnnx xiuiro-$apuaqeBTl{qHux nnpo6Huqrnax.

Ilparcrn une 3 Harrelrnfl oAepr(a H rrx pery.n rrarin



flpaxrn.rHe 3Harreurur oAepxaHlx p$yJrbraris uor.f,rae B ToMy, rrlo BIIepIue

uarepiany

cr{cTeM 3

pospo6nena rexnolorix oAepxaHHrr uoriuepHoro KoMflo3r{rlifinoro

reclepr,rAlrrry y nuruxfli Br{coKopo3rrrrHHr.rx rBepAr{x ArrrclepcHux

BI{KopucraHIrrM MeroAy ri4qermpoBoro Sopvrynannx BoJroKoH, .f,Ka Moxe 6yru

pealisorana Ha cyqacsrrx xiuirco-SaprraaqeBTr{qHrlrx nupo6HuqrBax, Iqo, ri4uoai4no,

Ao3BonrITb po3IIrlIpI{TI,I rexnonori.try 6azy crBopeuHrr e$ercrunnux aKT}rBurirx

QapnraqeBTl{rlHltx inrpe4ientin aHTrrroKcu4anuroi Aii is eMicrorvr Qnanonoi4a

rccllepllAl,rrry Ta crpl{flTl{Me BIrrBeAeHHro Ha SapuaueBTr,rrrHafi puuox coqialrno

opieuroaaHr/D( nirapcrrrax saco6is na ixnift ocnosi.

Poepo6leni rexnonori.rHi acrreKTr4 flpoMr{cnoBo-AocniAnoro rexHoJrori.rnoro

flpoqecy oTpI,IMaHH, no;riuepnoro KoMrro:uqifinoro Marepiairy y anrnx4i rnepgoi

ArlcflepcHoi cr,rcteur recrepu4urty nigqeurpoBr,rM $opuyrannflM BoJroKoH Moxyrb

6yru BrIKopLIcraIri ni.q qac rpaHc$epy ra6oparopnoi rexsonorii Ao rrpoMucJroBo-

4ocli4noro pianx uacurra6yBaHr{f,, rqo crpusrr.rMe

ni4rnoprcsaHocri rpoqecy ra cra6inrnocri sracrusocrefi

Texnonoris uoniuepnoro KoMrro3r{qifinoro

orpl{MaHoro is BHKopHcraHI{f,M MeroAy ni4qenrpoBoro $oprvrynannx BoJroKoH

BnpoBaAxeHa y 4irnrnicrr TOB <<Konrap I'pyrn (rra. Kuie), a MeroAma rcilrxicnoro

BlrsHarleHnr Sranonoila y cr.ua4i nigqeurpono cSopMoBaHrrrx noliuepnux rBep.UHx

AHcrIepcHI{x cucreMux arpo6orana Ha raKr{x ui4npllervrcrBa)L sx AT <<@apuar> (na.

Kuin) ra TOB <<Konrap lpyt r, (ru. Kuir). Merognra AocniAxeuHrr aHrrroKcr,rAaHrHr.rx

BJlacrllBocrefi uonivrepnoro KoM[o3rrrlifilroro rvrarepiarry recnep[rAr{r{y, srcuit

orpI,IMaHo Mero.{oM ni1qeHrpoBoro Soprr,rynannx BoJroKoH, BrrpoBaAxega y

4ianrnictr Incrnryry Sisurco-oprani.*roi xirvrii ra Byrnexirr,rii irvr. JI. M. JInrsHHeHra

HAH Yrpaiun (rra. Kuir). Pesynmaru .{ocriAxeHr ni4qermpono c$oprraonaHr,D(

uuJuMtiPntcx KuMilosur{rrHr4x Marepl€ullB recflepl{Aully BrIpoBaAXeHO B OCgrfiItfi

rpoqec uigroronxra Qaxinqis:a cneqianrnicrro 161 Xil,ri.rtri rexnolorii ra inxenepix

sa ocnitHbolo rporpaMoro <<Innoraqiftna SapMarIeBrrrKD) Ha xaQe4pi upouracloeoi

sa6egne.reHHro KoHTponrc

upo4yrqii.

rvrarepiarry recrepuArrHy,

uorinaepnux KOMIIO3ItIIlIHHLIX MaTeplaJnB OCBlTHII4

5

rpaprr,raqii KHYTA.



Oqinrca snricry Arrceprarlii, ii sanepmenicrb ra AorpaMalrHfl npuHqunin

arcaAepriqHoi go6po.recnocri

3a ceoil{ sl,ricroN{ gucepmqifiua po6om s4o6ynaua Jlicosoro Ba.{urvra

MurolafioBr{rra uosHicrro si.{uoni.{ae BrrMoraM Ta HalpsMK€tM AocniAxenr ocnirHro-

nayroroi rporpaMlr <Xiuiqsi rexnororii ra inxeuepin> Tperboro (ocnirnro-

HayKoBoro) pirnx nuqoi ocsirr si cueqiansnocri 161 Xirraiqni rcxnororii Ta

inxenepir.

.{ucepraqifiua po6ora e 3aBeplueHoro HayKoBorc [paIIeIo i csiA.II,Irr rrpo

nassHicrr oco6ncroro BHecxry s4o6yna.ra y HayKonnfi nauprM crBopeuHrl texnororifi

BHcoKopo3qHHHrD( uoduepuux rBepAr{x Anc[epcHr{x c}rcreM Sranonoi4ir 3

BlrKopr/rcraHHflM MeroAy siruIeHTpoBoro soprvrynanrrf, BoJIoKoH.

Posmxnysmr ssir no4i6nocri sa pe3ynrraraMr{ reperiprra A}rcepralliftnoi

po6oru Ha reKcrosi cuinua,4inux, MoxHa spo6nrN BLIcHoBoK, rrlo gncepraqifina

po6ora Jliconoro BaAnua MuxonafioBlrqa e pe3yJrbraroM carvrocrifiHlrx AocniAxeHr

ago6ynaua i ne uicrnm ereuenrin SamcuSircaqii, xounirxqii, Qa6pmaqii, unariary

Ta 3arro3r{rrenr. Bnxopucrani i4ei, pesyJrbrarrr i rexctlr inurax anropin cKJraA€uorb

He3HaqHy qacruHy Alrceprarlifinoi po6oru ra MarorE narexni [oc[IJIaHH-f, Ha

BIAnOBTAHe AXepenO.

IIIoao saaepruenocri 4ucepmqii B qirorwy, To MoxHa eiAldirplru, ulo

4ncepraqix e 3aBepuenoro HayKoBoro po6ororo, frlra cKJla,{aerbc, is Bcrytry, 5

pos.qirin, rracnonrir, crrucxy BrrKoplrcrautx. .{xepen (223 nafiuenyBaHb Ha 33

cropiuxax), 6 4o,qamin (na 12 cropinxax), uicrrarr 24 ralnwqi ra 48 pucynxir.

OurosHrfi rexcr po6oru BlrKJraAeHo Ha 152 cropisrax. 3aranrnr,rfi o6csr po6oru

craHoButr 222 cropinru.

Anaris suicry Anceprarlifinoi po6oru

Y ncryni o6lpyuroByerbc.f, raxnzsicrb ra aKTyEIJrbHicm teun ,(ocriAxenns

Arrceprarlifinoi po6oru, c$opirrylboBaHo Mery ra 3aAarri locniAxeHb, BTIKJIaAeHo

HayKoBy HoBlr3rry, [paKTr,rrrHe 3HarreHHf, oAepxaHr{x pe3ynbrarin, na4ano siAoldocri

rpo crpyxTypy ra o6c.f,r Auceprarlii, ny6liraqii ra aupo6arlii pe3ynbrarir, ouucano

6
oco6ncrufi sHecox :4o6yna.ra.



Y uepruoMy po3Aini upoanari:oeaHo rireparypni 4xepeJra ra po3rurrrryro

ren4enqii BI,IKop[craHHfl. uoriuepnm nociin y xinaixo-rpapMarleBTr,r.{Hifi

[poM]IcJlorocri, 3oKpeMa y rexHoJrorirx [iAeuqeHrur po3lrllnnocri BaxKopo3q]rHHr.rx

aKTI,tBHI,[x QaprraaqeBTl{rlur.rx inrpe4ienrin. Tarox KoMrrJreKcHo oxapaKTepr{3oBaHo

MeroA ni4qenrpoBoro $opuynaunx BorroKoH flK rrepcreKrurrnuir niaxia Am

crBopeHru noliuepnllx KoMrrosurlifiHr.{x uarcpiarir y Sopui rnepgnx AncnepcHr.rx

clrcreM is norpaqeHoro 6io4ocryunicuo A@I, HaBeAeHo oco6.nueocri rexnonorii ra

orruc AocriAnullbKoro i nporvrucJroBoro o6raAnaHrrf,, ruo 3acrocoByerbc.fl y rlboMy

upoqeci. Kpirvr roro, :4ificueno qpynronnnfi analis $israro-xirrai.rHrax ra

$apuaronoriqHlrx BJlacrltBocrefi Sranouo'r'4y recnepr{Autry, araKox upoanani3oBaHo

rexnororii, .sxi BuKopucroByBaJrr{cfl ilnfr niAsuqeHH, fioro 6io.4ocrynnocri. Ha
;ocnoei KoMrrJIeKcHoro ornf,Ay HayKoBo-nireparypHr,rx AxepeJr ra nareHTHr/rx AaHr{x

JlicoelrM B.M. 6yno cSoprraonaHo Mery Arrcepraqifiuoro AocniAxemHfi, a raKox

ocHosHi 3aBAaHrrfl , neo6xi4ni Ars i1' 4ocameHHrr.

Y gpyroMy pos4ini oll{caHo vrarepiarn, o6raAnauns,Ta MeroAr{Krr [poBeAeHr/rx

eKcnepI4MeHT€IrIbHI{x AocriAxenr. 3orpeMa oxapaKTepr,r3oBaHo MeroArrKy orpprMaHH.r

TBepAI{X ATICIIepCHUX CHCTeM reClep}rAr{Hy 3a AOIOMOTOTO BIATIeHTpOBOTO

QoplrynaHHfl BoJroKoH, Bllt3HarreHo ocnoani sari.{aqiftHi xaparcreprlcrr,rKra MeroAuKr,r

Bl/t3HaqeHns rimxicHoro nuicry recuepu.qwry y cr.uaAi cSopuonaHr,rx TAC. Taxox

Aera^IrbHo ouucani MeroAHKr{ 4ocli4xennx

TexHoJrori.rnux BJracrraBocrefi orpr{MaHr.rx T{C,

pisnrx eKcleplrMeuTErJrbHr.rx Mo4eJxf,x.

Sislrro-xini.rHr.D( Ta Sapnaaxo-

Y rperrouy posgiri npe4craureHo pe3ynbraru pospo6Kn Ta xapaKTepucrrrKr.r

Sisraro-xiuiuHrEr<, rcinerllqnllx

TBep.qI/D( AlICIIepCHuX CIIOTOM reclepprAtrHY, oTP[MaHrrx MeToAoM BlArIeHTpoBoro

pe3ynbTaTrr BaJrlAarlrr

Ta rraop$o.uoriqHr.rx BJracraBocrefi uoliuepunx

Soprvrynannx BoJroKoH. Tarox HaBeAeHo

cuerrpoSoroMerpnqnoi MeroAltKH ri.urxicsoro Br{3HaqeHrrfl recrepr{Auny y cxlaAi

uoniuepnoro KoMrlo3lrqifiHoro rraarepiarry, orpr4MaHoro MeroAoM ni4qenrpoBoro

SoprvryrauHn BoJroKoH.

y qerBeproMy posgiri HaBeAeHo pesynbrarpr Aoc.riAxenr y pisHlrx

eKc[ep]TMeHTEIJTLHTIx MoAeJrflx aHTuoKcI{.qaHTHI{x BJlacr[Bocrefi BlrtcoKopo:.ruHHoi
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TBepAoi AllcrrepcHoi cncreu]I rccrrepvAuW, cfiopuoranoi ueroAorvr siArleHTpoBoro

SoprvryranHf, Ha ourosi IIBII K-17 ra uanirorry. 3orcpeua, s.4ificseni nopianxlrui

AocliAxeHn, BTIJII{By recrepu1urry xx iugnri4yaluroi peqoBrnr4, TaK i pospo6leuoi

TAC S.nanonoiAa Ha repeKl,IcHe oKr{cHeHns riniAis i 6imir, a raKox Br.r3HarreHo

aHTIltoKcIitAaHrIry arrraeHictr 3a AoloMororo DPPH-analisy. fli4rnepgxeHo, rqo

AocliAxyBaHa TAC recnepl/t4rrrry Moxe 6yr [epcrreKTrlrBHuM aKrr{BHrrM

SaprraaqeBTrlrlHlrM inrpe4ienroM AJr.f, po:po6ru coqiamso opienroBaHr/rx drapcrrm<

saco6ie 3 aHTr{oKcuAaHTHnMId BJlacr}rBocrtrMr.l.

. Il'flrufi pos4i.rr npllcBflileHo rexnonoriqHprM acrreKT€rM Br,rroroBneHrrf,

uoniuepHoro KoMlosuqifinoro Marepiarry recnepr{A}rrry is ruxopllcraHH.f,M MeroAy

rigqenrpoBoro Qoprvryrannr BoJroKoH. HaseAeHo p*ynbrarr{ AocliANeur

cra6inruocti ta reprrainy qprAarHocri rnepgoi 4ucuepcnoi cracreMlr reclepr,rAr,rrry ra

BlBHaqeHo ii'ocnosHi Qaprraaro-TexuoJroriqHi rroKa3HraKlr. Pospo6leHo rexHonoriuny

cxeMy BxroroBJleHrrf, uoriuepnoro KoMrro3rrrlifiHoro uarepiarry reclepr,rAr{Hy

MeroAoM nigqenrpoBoro SopuynauH, BoJroKon, egificHeHo nia6ip o6laAnanHs, ra

rpoBeAeHo ana-nie pz:urin Anf, f,Kocri upu rupo6Huqrsi Ha xiuiro-SapMarleBruqHrrrx

rrlArrplreMcTBax.

3aranrni nucnonrcu, nane4eni n po6ori, e .rraxoni.rHvtMv\ nignorigarorr

rIocraBJIeHI{M 3aBAaHHflM ra nosHicrro ni4o6pax€rrorb orpuuani pe3ynbrar}r. y
BrIcHoBKutx s nonHifi rraipi nigo6paxena HayKoBa HoBr{3Ha po6otn ra if rpaKTla.me

3HAqEHHfl.

[ncxycifini no;roxeuufl Ta 3ayBar(eHHs Ao Arrcepraqifinoi po6orn

Hesnaxaro.ru Ha nucorraft nayrcorufi pinenr AuceprarlifiHoi po6orn, cni4

BrrcJroBHTu Aeqxi 3ayBaxeHHrr ra uo6axanns:

1. flpn uopinurnbHltx AocniAxeHH.f,x aHTrroKcuganrHoi axflneHocri

nigqeurpono cQopNaosaHoi mep4oi Arrclepcxoi cr,rcreulr recilepuAur{y ra qr{croro

$lanouoi4a y excnepplMeHT€trrbHrrrx MoAenbHr{x czcreMax [epeKracHoro oKEcHeHrr{

6irris ra niuiAiB, po3qru recleprAr,ruy roryBarru y AuMerr{rcynrsorcugi, roAi xrc

TAC Staronoi,qa po3ql,u{fltvr y eoAi. ,,{oqinrHo 6yno 6n nuroprircroByBarr,r eilu:nuir



po3quHHuK, HanplrtKnaA IF{CO, 3 Merolo 3a6e3reqeHHr KopeKTHirloro [opiBHrHHs

pesymrarin.

2. He soscilr sposyrrai.no, qEM syuonnenrafi ara6ip AeMoHcrpaqii soenirunroro

rnepgoi 4ucnepcnoi crrcreM[r

fIBil K-17 ra uanirorry? Jloriuno

Brrrrf,,q/ ri4qenrpono c$opuoraHnx BonoKorr

recleprrArrrry nrrue Ha rpr{KJra4i spasra xa ocnoei

6yno 6u npe4craBlrru ananoriqHi so6paxeHrrfl i ars rpbox inunx TAC, 3oKpeMa

cllcreMlr Ha ocHoBi fIBn K-12 ra uaniroJry, a raKox ABox spasxin is fIBfI pisHoi

MoJlel(yJrf,pnoi uacu ra caxapo3olo y cxna4i, xri rn6pani Ans gocligxenr $isnro-
xitvri'IHrrx ra xineruqHux xapaKTepucruK. I{e, si4noni4no, Ao3Bonr/Ho 6 oqinurn

nasnHictr a6o ni4cytricrB cyrreBnx rvropSorori.rHrx ei4nainnomefi rvrix spasxauu.

3. ,{ncepraHToM pospo6neHo ,{K ra6oparopny, TaK i rporvrracnoBy AocniAni

rexnonorii ogepxarurf, TBep,qoi 4r,rcuepcnoi cracreMlr recnepr{Aury. Bo4uorrac y

po6ori ne sucsirreHo Mo)Ioluri rpygnouli, rqo Moxyrb Br/rHuKrryru nig qac rpaHcQepy

pospo6.nenoi rexnolorii Ha flpoMl,rcnosi uigupnervrcrBa. floqinrno 6y"rro 6u orpecnnru

n po6ori qi rpy4noqi ra 3arporoHyBarrr rur{xu ix nupiruennr.

4. 3 rraeroro ui4nurqenHrr HaoqHocri ra spy.*rimoro uopinuxHrrf, peynmarin,

orpl,rMaHax MeroAoM FTlR-cueKrpocrorii, xopemsime 6yno 6u o6'egnaru crreKTpr4

y ABa y3aftIJlbHeni pucyHKrr - 3a aHruroriero [oAaHHrr pesy.rrrrarin, orpr.rMulrrrx

MeroAaMu ICK ra PXRD. Taxufi ni[xi.q Ao3BoJrrrB 6ra .rirrcime riAcrexnrn eruinu y

cneKTpux ra sa6esrreqlrmu y3roAxeHicrr y cnoco6i rpe4craBJreHuf, pesy.urrarir,

orpr,rMaHr.rx pisnuuu MeroAaMr.r.

Ilpote, 3a3HarleHi sayraxeHHrr cyrreBo He BfrJruBarorb Ha rro3urrrBr{y oqiury

Auceprallifinoi po6orn r qinovry) flKa e qixanau i opurinanbHr{M 4octi4xeHrrf,M ra

BlrKoHaHa Ha Br{coKoMy HayKoBo-TexuiuHorrry pirni.

3ara.rrrnufi rucnonox

Ha niAcrani sI,IKnaAeHoro Blrqe BBaxaro, rqo Ar.rcepraqifina po6om Jliconoro

BaAuua MrarolafioBuqa 3a reMoro <<Pospo6reHrur noduepuoi rnep4oi 4ncnepuroi

cI{creMH QapuaqeBTl{qHoro [pI43HaqeHHn 3 BuKopr{crauH.f,M MeroAa nigqeHrpoBoro

Soprvrynauno e 3aBeprueHlltM HayKoBLrM Aoc.niAxeHHrrM, {Ke 3a aKTy€rrrbHicto,

HoBI,I3HoIo, 4ocroripnicrto pe3ynbrarin i eucHorris, Teoperrlrrrsurra i rrpaKTruHuM
q



3HaqeHHfM, uy6nixarlisllra y Saxonrax BI4AaHH{X, 3? pirnerta Bt4KoHaHH' i

BupoBaAxeHHf, eiAuoniAae Br4Morarvr Har<a:y MinicrepcrBa ocBiTu ra HayKI{ Yrpainu

<flopr,qox rpl4cyAxeHHfl cryneHf AoKropa Siloco$ii ra cKacyBaHH' plrIeHH'

pasonoi cueqia-[isoBaHoi BrIeHoi Palu 3aKJIaAy BrIIqoi ocnitu, HayKoBoi ycraHoBI'I

rpo [pucyAxeHHf, cryrreHs AoKropa Siloco$ii>, 3arBepAxeHoro tlocraHoBolo

Ka6inery Minicrpin YrPaiun

MuronafioBl{rl Ha ocnosi

ei[,12 ci.IHs 2022 p. J\b44, a ii aarop Jlicosufi BaAuu

ny6niunoro 3axllcry 3acnyroBye

HayKoBoro cryrleHfl AoKropa Sinoco$ii sa cneqialrnicrro 161

r-a iuNeuepix.

OQiqifiHLIfi ououenr:

AoKrop rexHi'Iuux HayK, npo$ecop,

upoSecop r<aSe4PIa xirraiqHoi

TexHoJlorii uepepo6ru ulacrMac

HaqionanbHoro yniaePcurery

<JlrsiBcbxa uorirexsira>> 
{7-

fli.qnnc rpo$. fptlqeuxa O.M.

3acBlAqyK)

B.reuufi ceKperap

HV'oJlreiscrxa n

Ha [pI4cyAxeHH{

Xinai.IHi rexnolorii

OrercasAp fPlil-lPtil(O

P ouau EPI4JII4H CbKI/tI4
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