
BrAfyK
o$iqifinoro oroHeHra Ha Arrceprarliftny po6ory CepAern Ipnnn Bo.rroAnptrpinuu
" Rotueua dunaadrca douiwrcoeux HaHoKowruterccie npu fiopuyearuui mepaeepqoru)c
cJvtyz ueniuiilno-onmwHozo nidcutteHHfl y K*apqoru)c 6oJtoKHa)c", [peAcraBJIeHy Ha

s4o6yru H ayKoBoro cryrreH, KurrrArrAara Q isnxo- MareMarlrtrHr/rx H ayK 3a

cueqialrnicuo 0 1.04.03 - paaior[i3[rKa.

Tererouyniraqiftni uepexi Ha ocHoBi csirrosrrx BoJroKoH e neaig'eMHoro
cKJraAoBorc cfracHoro cycnimcrna. Ha croroAHi eQercruauo po3Br{Ba}orbc, i
3acrocoByrorbcf, Ha uparrraqi reneKoMyniraqifini clrcreMr is repa6irnorg
rporycKHorc crpoMoxHicrro. BzxopzcraHHfl eQerry BlrMyrrreHoro xou6inaqifinoro
poscircnaunx (BKP) cnirna B oAHoMoAoBux BoJroKHax trpr{ 3acrocynanni Aexilrrcox
AxepeJI HaKaTIKI,I (ra":epHI,Ix aioais) s pisHnur.r AoBxlrHaMlr xBrrJrb craJro oAHrnrra is
npiopurcTHllx HaupxrrariB crBopeHH.f, reJrexouyniraqifinux Mepex reparepqoBoro
4ianasouy, B .f,Krlx Aoc{rarorbc.fl HaABucori rrrBr{AKocri uepe4avi inQoprrraqii. Ha
croroAni Bxe pe€IJlisonaHi rarci rraepexi, rqo Mzrrorb runn4ricrr nepe4aui qu$poroi
inQopr"raqii 13 T6it/c. flpu IIboMy cKnaA rr,rarepiarry oAHoMoAoBoro BoJroKHa nigirpae
Hafisaxolrrairuy poJlb, ocrimrcu Qorou-Sononni ssaeMoAii Bu3Haqaroru 4unarraixy
KoJII,IBEUIbHIx cnerrpin Mone{ynf,pHr{x HaHoroNaunerccis s rraarpuqi BoJroKHa, rqo
sa6esneuye raxi [apaMerp[I, f,K BeJr[rqlrHrr BJracH[x ruyuin, tlacoBa pelarccaqir
KOJIIIBHI,IX s6yAxenr, i arasna.rae MaKcHM€LIrbHy rrruplrHy po6ouoi cMyrlr qacror. Kpiu
Toro, Ha ocHoBi BKP s oAHoMoAoBHx Jrzrepax po3po6rfforrcs uonirni na3eplr
6esinnepcHoro rLtrry, rri 4osnoJr.f,rorb orpr,rMarlr e$exrznuy JrBepHy reHepauirc ua
AosimHifi AosxzHi xruni B Mexax upoQinro BKP ui4cnneHux (0 - 1000 rr-t),
Br.rKopr,rcroByrolm roporrufi (- 30 u) ni1pisox craHAaprHoro oAHoMoroBoro
BOJTOKHa, BIIOTOBJTeHOTO 3 KBapTIOBOTO CKna.

BKP cnelcrprr - qe crcnaAni crreKrpu is 6araruox niHifi, ulo cKJraAarorrcs is
po3ruLlpeHrlx cMyr c[eKTpy MoneKynf,pHr.rx KoJr[rBaHb, rrlo [eper[rH€lrorbcf, rraix
co6orc Ta JIoKaJIisonaHi B Aocrrrb ruuporcift o6nacri croKcoBo 3cyHyrlrx .racror, i, xx
[paBrrno, BlrrnrA€rrorb xx cyqinrnnft neuepepnnufi KoHT[rHyyr\d.

,{ucepraqiftua po6ota I.B. CepAeru rpr4cBflqeHa (pyn4arr,reHr€urbHr,rM

AocniAxeHHf,M BKP cuempin B pisnux rr,rflutx oAHoMo.qoBlrx BoJroKHil(, trci
ni4pisnrerbc, cKJIaAoM JIeroBaHHx KoMrroHeHr. Po6ora Ha[paBJreHa Ha nnpimeHHf,
sax(rusoi Hayronoi upo6neuu crBopeHH.f, nucoxoeQeKTr,rBHr{x niAc[mona.ris i
Jra3ep1B Ha ocHosi eQerry BI,IMyIneHoro rorra6iuarlifinoro poscironannx B

oAHoMoAoBlIx BoJIoKHtx AJrf, TeneKorrayniraqift nux Mepex reparepqoBoro 4iana^:ony,
u1o 6esyuoBHo csiAqr.rm rpo arcrya.rrrHicru qiei ancepraqifiHoi po6oru.

,{nceprarlix cKJra,{aerbcf, si Bcryrry, 4 pos4idn, nacuoar<in, c[]rcKy
BI{KopI{craHI'Ix AxepeJI i 4 Ao.qarrin, 4e B AoAarKy A uaneAeHo crrcor uy6liraqifi sa
reMoro Ar4ceprarlii ra si.qouocri rpo arpo6auiro pe3yJrbrarin 4ncepraqii.y Bcmyni o6lpynroBaHo arrya-uruicrr reMlr Ar,rcepr€rrlifiHoi po6oru
cQopuylboBaHo Mery i sa.qa.{i AocniAxeHHf,, B}r3HaqeHo o6'err, rrpeAMer ra MeroAr{
AocnlAxeHHf,, Iqo BI{KopI4croByB€urHcb n po6ori, Br4KJraAeHo HayKoBy HoBrr3Hy ra
rlparcrr.rqH e 3H aqeHHfl pe3yJrbrarir Ao cliAxeHHs.

Y nepruomy poilini 4ucepmqii HaBeAeHo orJrfr reoperurrHr.rx ocHoB ra



ninxo.qis AJr.f, crBopeHH, BKP uiAcnmosa.{in i rasepin Ha ocHoBi oAHorraoAoBl{x

BoJroKoH. Posrnf,Iaerbc, ocrlllflsropHa MoAeJrb Arrs, rcorNnaoi AIaHauiru
MoJreKyJr.f,pHlrx HaHoKoMrrrerccin a auopQuift cepueauHi sororcoH,.flKa e ocHoBolo AJIf,

QopuryaaHnr BKP cuerrpin B oAHoMoAoBoMy sonoxHi npu noryxnifi xnuri
rroMrryBaHns. Tarox y posaini rpoBeAeHo AeraJrbnnfi anaria noporoBrrx )adoB Ta

po6ouoi cMyrr,r renepauii nafi6imu rorurrpeHrax y rpaKrzrli BKP rasepin na ourosi
GeO2-neroBaHllx oAHOMoAoBlIx BoJIoKoH.

Y dpyeotny poilini 3arrporroHoBaHa i nurcopncroByerbcf, MeroAr,rKa [acr,rBHoro
nuuiprcaaunx npoQimo BKP niAcrnenns B oAHoMoAoBr.rx BoJroKHil( is
3acrocyBaHH.f,M 3Boporuoro [oMnyBaHH, B pexuui xoJrocroro xoAy, ro6ro 6es

crrrH€r.JrbHoro [frKa. Tarca MeroA[rKa Ao3BoJrfle sr,rAirr,rru ruyrraoai KoMrroHeHru is BKP
cuermpin peJreeBcbKe po:cironauux ra HeKorepenrnufi crorcosufi ur1nn. B
eKcnepI,IMeHTax 4ocri4xyeascs ra6oparopHnft MaKer BoJroKoHHo-onrr,rqHoi cucreuu
nepe4aui inr[oprr,raqii 3 AoBxt4Horo oAHoMoAoBoro BoJroKHa 50 KM. .(eralrno
o[rlcaHa eKclep[rMeHT€InbHa ycrarroBKa, f,Ka sa6esue.rye BrrcoKy .ryuunicrr
aurraipronaHr ra sa6e3reqye nerurufi 4raHarraiunufi lia\asoH rpu peecrpruii cuercrpir
o[T[rqHI{x cnrnarin. Eyno orpuMaHo pflA xapaKrepHr{x BJracrr{Bocrefi cnerrpia
c[oHTaHHoro B[[pouiHronanH, Ha nuxoAi oAHoMoAoBoro KBaprloBoro BonoKHa B
3aJlexHocri siA iHrencunuocti HaKaqKLr. 3orpeua, 3cyB tracrorlr Jra3epHoi nara.rKr,r s
AoBroxBllnboBy o6nacrr crreKTpa; nednifiny sanexHicrr iHrencuaHocri oKpeMlrx
uarccuuylrin Ha KoHTI{Hy€IIrbHoMy cnerrpi nia uoryxHocri HaKaqKr,r; orpr,rMaHo
3HarreHH.f, roeQiqienra ui4crueHHtr 3a BurvryueHoro poscianHa cniua.

Y mpeptomy poedizi upone4eHo reoperr,rrrHe o6{pynryBaHH, uoAeli rayconoi
AercoNanosuqii cKJIaAHTIx BKP cuexrpin JreroBarr[x oAHoMoAoBr,rx KBaprloB[rx
BoJIoKoH. Ha ocHoni orpl,IM€tJrr,rx eKcnepr{MeHT€urbHr{x cuexrpin crroHTaHHoro
rou6inaqiftnoro posciannx i nuropucranHi reoperrirrrHr{x uo4enefi Anfl,
HeKorepeHTHoro croKcoBoro ruwy i ni4cnreHHs croKcoBoro clrHaJD/
rorra6inaqifinoro poscironanHf,, 3arrpo[oHoBaHa MeroA[rKa pos4inenH, rlnx cuercrpin i
sl,rAireHH.f, ".rlcroro" crleKTpa BKP ui4cruennx. flo4alrrua poaruuspoBKa
cKJIaAHoro cneKTpy BKP ui4crareHnx [poBoArrJracb 3a[po[oHoBarrnM MeroAoM
Mynbrrlrayconoi AeKoMrlo3nqii s saAaHifi o6lacri qacror croKcoBoro 3cyBy. Taxe
Teoperl,IqHe [peAcraBJIeHHf, cnerrpin Ao3BoJrre aHalirz.rHo AocliAxyBarr{ BnJr}rB
pisnux Qarropin ua <4eQopnaaqiro> npoQirin BKP cuerrpin niAcrarenHf,, rqo 3HaqHo
3EIIIexI4Tb niA cKJIaAy KoxHoro KoHKperHoro BonoKHa. Eyna orpr{M€ura raycoBa
AeKoMrIo3nIIis BKP cnexrpin gnr pi:uux runis oAHoMoAoBr{x BonoKoH: "qucrrx"
BoJIoKoH SiO2 ra BoJIoKoH SiOz neroBaHrx GeO2, sri e Hafi6inru AocliAxeHr4Mrr; a

rnninTaKOX AJI{ AOCTaTHbO HOBr,rX rnnin BOnoKoH: sio2, JreroBaHr{x Tioz, ra Qocoop-
cruiratnnx BoJIoKoH is 4orraiurrcauu PzOs. Ha ouroni upone4eHoro ananisy 6yno

sio2,

BI,I3HaqeHo, Iqo ocHonnufi BHecoK B c[eKTpr{ BKP niAcruenHf, Aarorb cnermpI4
KoJIlIBHIitx rraoA AouiIIrKoBLIx MoJreKynf,pHr{x HaHoKoMrrlercin B ceprleB}uri soroxoH.

Vemeepmurt pozdin npucnaveHnfi BxKopt4crzrrrHro orpr{M€urux pesynrrarin
raycoaoi AeKoMrlo3rrlir Ar.r rpoeKTyBaHH, BKP nasepin i nzsHa.reHHfl noporin
narepHoi reHepaqii 4nx pisnux flauis oAHoMoAoBrrx BoJroKoH. Br,rropucroByroqu
npocrzfi anariflr.ruufi nupas cKJIaAHr,rx BKP cuerrpin y B[rrJrrAi cyrura nene.nuroi
rinrrocri raycoBllx KoMrIoHeHr, n po6ori npone4eHo MoAeJrroBaHHf, xapaKTepr,rcrr,rK



BKP Jla3epHoi reHepallii B oAHoMoAoBlrx KBaprloBrrx BoJroKHax JreroBarrr{x GeO2,
TiOz r& P2O5, rlpoBoAlaBctr ix ropiBHrrbHr.rfi aHani3. 3orpeua, Atrs TiOz m P2O5

JIeroBaHI{X BOnOKOH OTp}rMaHO nepeAoni XapaXrepr{CTr,rK}r - AeKirbKa rrrupoKr,rx cMyr
AJLf, [epecTpoloBaHHs rIacToTI,I reHepallii BKP ra3epiB, a raKox ik sarexHicrr siA
AoBxlIHlI XBLIJIi HaKarrKu ra ii inrencneHocri. Taxnu q[rHoM, rrpoAeMoHcrpoBarra
eQercrnnnicrr po3po6neHrx MeroAiB MoAenroBaHHfl Anfl, uepe46avenr BuxiAHux
[apaMerpin BKP ni4crurona.rin ra naeepin Ha ocHoBi sororoHurax cniuosoAin s
p isnnrvrra rr,r[ aMr,r Aorraiuror.

Marepiarur 4I,rcepraqii ony6rircoaani B 5 crarf,x y nponi4nnx Saxonnx
xypHarlax ra y pos4ira< n 2 rcoreKruBHrx rraonorpaQixx, anpo6aqis pesynrraria
rpoBoAl{nacb Ha 14 npe1craBJIeHI,Ix I.B. CepAeroro AouoniAsx na rouQepenqiax.

Hartdinoru BazoJlutJttu pe3yJrbmomawu Ar,rceprarliftuoi po6orn, Ha Moro AWKy,
e uacrynHi:

1. 3aupouonoBaHa MeroAr{Ka BraBqeHHfl rcorusHoi Aunauirur 4ouirurcoaux
KoM[JIeKcin n cepUennni BoJIoKHa, Iqo rroJrf,rae B AocniAxeHns cneKTpy ui4cunennx
croHTaHHoro BKP nuupouiHloBaHHf, n pexnui xonocroro xoAy, ro6ro 6es nxi4noro
cHrHallbHoro []n{Ka. flpone4eni teoperu.rui Ta eKclepr,rMeHTaJrrni 4ocli4xennr
crpyKTyplr nnxignnx BKP cnerrpin B oAHoMoAoBlrx BoJroKHux 3 pisunruu
neroBaHrrMr KoMrrJreKcaMrr (GeO2, TiO 2, Ge2O5).

2. ErccnepuueHTallbHo orp[MaHo 3cyB rracrorr{ ninii pene€BcbKoro
po:cironannx y AoBroxBrIJIboBy o6nacrr npu niAnuuleHni uoryxnocri HaKarrKr,r
JIa3epHI,Ix 4io4in, ulo florcHloerbc.f, 3cyBoM qacroru latepin HaKaqKr,r 1tp14
g6ilrruenni ix [oryxHocri. Tarcox orpr,rMaHo AoAarxosrfi scyn ninii cnonranHoro
croKcoBa nuuporraiuroBaHHf, .

3. Crnopeua ocqlrnrropHa MoAeJrb, rqo reoperr,rqHo
3acrocyBaHH.f, 6ararouo4onoi AeKoMro3nqii crl44Hr,rx HerrepepBHr,rx BKP cuercrpir
Ha KoMrIoHeHTI,t raycoBoro ru[y. I{x rvro4eJrb ocHoBaHa Ha cyrreBr,rx ni4rrainnocrrx
BI'IM)[neHoro ra cIIoHTarIHoro npoqecin BKP. 3acroconaruult MeroA Ao3BoJrf,e
orpl'IMarr.r olrrlMaJlbny xilrricm raycoBr{x KoMrroHeHr i nzsHavrttrr4 aualiruuny
Ooprty npaKrnrlHo roqHoi anporccuuaqii eKcrrepr{MeHr€rJrbHr{x npoQilin BKi
ui,qc[nenns 4ocli4xyBaHl{x BoJroKoH 3a AorroMororc rinrxox raycoBr,rx MoA.
.{erorranognqi, Aae Qyn4aueHralrbHy ocHoBy AItfl uon'rsynauru KoMnoHeHT
cneKTpaJIbHIiIx ninifi 3 KOJII,IBHI,IMu qacroraM[ 4ouiruroar{x HaHoKounnerccin.

4. 3aupouononasuft nosufi creKrpocroni.rHrfi MeroA rayconoi Aerorvruosrqii
BKP cuercrpin ui4cruenHx r.ucufr. BKrroqae Br{3HarIeHHf, cr€urLtx 3racarrHr, r11o
Bl'I3Haqarorb xapaKTepHi vacu icHynaHn, KoJrHBHoro s6yAxeHH.f,, uac ai4uoBJreHH,
repMoAr,rHarrai.rHoi pinnonaru ra rpuralicrr uepexi4nux upoqecin y BKp
uiAclrntosaqax ra Jl€t3epax. I{i xaparcreprlcrl{Krl Br,r3Harruuorb rrr[pr,rHy po6ouoi crrlyru
BKP uiAcnmoaauin, a s Qyn4arraeHrzrJrbHoi ro.rru 3opy BcraHoBJrrororb Mexy
gactocosHocri rnasimaqionapuoro Ha6luxenns Arrfl, Br,r3HarreHH, ni.qcwenns
croKcoBl{x KoMrroHeHT B}IupoMinrosaHHs.

5. Pospo6leno creKrpocroniqsnfi Meror MoAenrcBaHHf, cMyrr{ po6ouux
qacror olrt4tlHoro BKP uiAcurrosaata ra MaKcllMuulrnoi o6lacri larepnoi reneparlii
AJIf, KBapIIoBlIx BoJIoKoHHI,tx Jla3epin s pisrurMr{ Trrrrauu 4orrairuor. 3a AorroMororc
qiei uo.qeri arrsHa'reHa 3arlexHicrr rroJroxeHH t i ruupuHlr cr\dyr siA Aosxnnu xsuri

o6lpynronye



Ta rroryxHocri HaKarrKlr.

Orpurr,raHi n upoqeci Br{KoHaHH.f, Arrceprarlifinoi po6oru I.B. CepAerorc
pe3ynbrarl,I M€uorb i eaucnuee npaKmuque zHaqeuHfl) 3oKpeMa ueo6xiAuo nuAirumu
nacrynni:

1. BrsHa.reni orcpenai nafi6imu rroryxHi crr,ryrn BKP cnerrpin ni4cruenux
MeTOAOM MynbTLIfayCOBOl AeKOMIIO3[rrIll qO AO3BOnf,rOTb BU3HaqI,ITI,I OrrT]rMaJrEHl

cnerrpamni AianasoHu Arrfl na:epin ra uiAcnnrona.rin Ha ocHoni oAHoMoAoBr,rx
BoJIoKoH, a raKox Ir,riHiIraamHo Moxnnni mupunz po6o.rlrx cMyr AJLf, 3acrocyBaHHs
BKP uiAcrurcsa.Iia n reneKoMynircaqifinzx Mepexix. OcranHifi BlrcHoBoK raKox
ui4rnepAxyerbcf, eKcrIepI,IMeHT€IJrbHo orpr,rMaHlrM[ cepe4uiun 3HarreHHsMr,r qacy
peJlaKc€tqii upoqecir BKR Iqo cKnaAarorb - 300 Qc i :a6e3rreqyrorb rvroxlnricrr
rpaKTI,IrIHoro BI,IKoplIcraHHs. BKP niAcraffosa.ris ra reneparopin cairra y
Teparepqonift crraysi po6ounx rracror.

2. 3aupouoHosaHl,Ifi MeroA rayconoi 4erouuosurlii Ao3Bonfle pospo6zru
npocri rpolpaMl,I Arf, qltcnoBrx po3paxyHxin crclaAy BKP cuercrpia ra eKcrrpec-
auarisy BKP napaMerpin sororoH.

3. 3aupononosaHi i pospo6neni excnepr{MeHr€urrui ra reoperraqni uero4urcu
BrI3HarIeHHt xapaKrepl,IcruK BKP ni4cr,rruoaa.rin i larepin Arf, trucrr,rx KBaprloBlrx
BoJIoKoH, Ta KBapIIoBI,Ix BoJroKoH 3 oKpeMrrMra rrlnaMlr Aouiuror, Moxyrb 61yru
BrrKopr/r cr arti Attt inruprx pisHoru4in oAuouoAoBr4x BoJroKoM.

4. Pospo6neHa MeroAnxa Qinrrpaqii uyruin rurraipronanrnoi araparypyt, fl:ra
Ao3BoJrf,e BuKrIKxILtrn 4e$opMaqii upoQinin BKP cnempin B rurapoKouy 4ianatoni
inreHc[sHo cri Hara.mu.

5. Pospo6leHo .Iucrosi nao4eni posparynrin napauerpin BKP la:epin,
3oKpeMa, BI{3HarIeHHfl cMyr lasepnoi renepaqii ra nopory reuepaqii Anf, KBapUoBr{x
BoJIoKoH s pisnnrrau neroBaHI,IMu Aorvriruxauu. Pospo6leua reoper[qHa MoAeJrb
BI{3HarIeHnr e$etousHocri ra [opory na^:epnoi reHepaqii B 3anexHocri ni4 AoBx[rHr{
xgrri HaKaqKI,I m Ii inteHcusHocri. 3orpeua, orpr,rMaHo yJrbrpa uupoKocMyroBe
BKP uiAcI,rneuH, B PzOs JIeroBaHoMy BonoKrri lm AoBxr,rHlr xruli noMlyBaHHf,
1,355 MKM; rloKa3aHa laoxrnnicm QoprvryBaHH, rcinrxox oKpeMrx crreKTp€rJrbHr,rx
o6nacrefi lasepuoi renepaqii.

B rofi xe qac cni4 snepHyrl,I yBary Ha re, u1o po6ora ne uos6aBJreHa fi nensrax
ruedonixie:

1. He orllcaHa MeroAI,IKa nuuiprcnanr rycrr,rHr{ uoryxHocri ni4curenoro
croKcoBoro BllnpoMinrosaHHs, flKe 6imme six na [opf,AoK MeHrue nopinHeno s
peneeBcbK[M c[oHT€urHrrM nunponaiHroBaHHrM.

2. MeroA Mynbrl,Irayconoi AeroMuosrqis BKP cuercrpin uiAcnneHns
3acrocoByerbc, AJIfl creKrpin s o6racti crorcoBoro 3cyBy. ,fta uonHort4 o1r14cy,
noB[IHHa 6yru [peAcraBJIeHa MeroA[rKa orprrMaHH.f, cleKrpis croxcoBoro a.yy it
nuuipxnux pe€ulbHllx creKrpia cuoHraHHoro rcou6inaqifi uoro poscircnanHr.

3. B anropeQepari 4exri xapaKTepncruKr,r He ansHaueHi, HarrplrKJra,A, He
uare4eni AOBXI,IHI,I xBlIJIb otITI,IrIHoro reHeparopy curnanin; [pr{ po3paxyHKax Ls6 H€
BKzt3aHo 3HaqeHHf, rIoHIrIHaHHf, y nolorni op; He ofrucaHo, f,K Bu3Harr€tJlacb craJla

_1

3racaHHfl B cM ^ B orpl'IM€Ilrux cneKTpEx BKP ni.qcunenH, B o6nacri croKcoBoro
3cyBy.



4. Inoai B[Kop[croByrorbctr cKopoqeHH.f,, sri [olepeAHbo He uo.rcHeHi,
HarplrKJraA, CKP, JIA, OMB, BKPJI, KP nonoxno, [ICB, BKP[, AMP, WDM.

flpore srca3aHi neAorirz He B[Jr[rB€rK)TE Ha 3ararrbHe [o3[T[rBHe Bp€DKeHHg niA
gucepraqii.

Aemopefiepqm 6 noeuiil uipi eidodpacrcae uamepian, eurcnadeuuit 6

ducepmaqii. r{ocrcnipnicrr orp}rMaH}rx B A}rcepraqii pe3ynbrarin sa6esneqyBaracb
BI{KopI,tcraHHf,M cfracHr{x eKclepuMeHT€rrrbH}rx uero4in .qocdAxeHH.f,, Kope.flsqiero
Teoperr,rrrHlrx pospaxynrin 3 eKcrrepvMeHT€urbHr4Mu pe3yJrbra.TauvL ix
Hecyflepeqnicrro c1..racHuM yrBJreHHflM y aanifi o6nacri. 3po6neni B po6ori
BTIcHoBKII noriqno BurrJrlrBtuorb 3 Br4KJraAeHoro B Alrceprarlii rraarepiarry.

fli4cylronyro.ru BurqecKa3arre, MoxHa KoHcraryBarr{, Iqo Ar,rcepraHTKoro
orplIM€lrlo IIiJry H[3Ky HoBI,Ix i qixanux pesyrrraria, Haywosa HoouzHo i
d o c mo e ip ru i c m o f, Kra x H e B r{ KJrr,r rae cyrvtr iny.

Bnazcaro, ulo 3a o6cxrou, aKTyllJrbHicrro, Ha)moBoro HoBI,I3Horo, rrparcrllqHoro
Ilisnicuo, Ta Aocronipnicto pe3ynbrarin, 4uceprauifiHa po6ora "RoruBHa duuauirca
doaiuxoeux HaHoKoilnnerccie npu Qopuyeauui mepazepqo*u)c c.ruy? ueniuiiluo-
onmuvHo?o nidcuneruun y K*apqosux eottoKHctx " 3q,qoBoJlbHf,e ncina Br,rMoraM
"flopx4xy rprlcyAxeHn, HayKoBux crynenia i upncnoeHHf, BqeHoro 3BaHHf,

crapmoro HayroBoro cuiapo6irnvrKa", 3arBepAxeHoro rrocraHoBoro Ka6inery
MiHicrpia Yrcpainz si!,24 lrurrns.z}l3 poKy J\l! 567 (si srrainarrar{, BHeceHzrvru sri4no s
flocranoaarral,I Ka6iHery Minicryin Yrpainu },.lb 656, aia 19.08.2015 p., No 1159 nia
30.12.2015 p., Ns 567 r,it 27.07.2016 p., J',lb 943 rli!,20.11.2079, m Jrlb 607 rli!,
15.07.2020 p.), srci BLIcyB€Ircrbc, Ao KaHAlrAarcbKlrx 4ucepraqifi, a ii aBropKa
Ceplera lpuHa Bo.uognnrnpinHa 6escyuniB*o sqcnyzorye Ha rrpprcyAxeHHfl iU
HayKoBoro cryrleHf, KaHArrAara Qisuro-rraareMar[rrHr{x HayK 3a cueqialrsicno
01.04.03 - palio$isrrca.

OQiqifiHuft ononenr:
crapuruft nayronufi cninpo6irHnrc
Incruryry Sisnrn HAH Yrcpainu
KaHAr{Aar Qis.-uar. HayK, cr.H.c.
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