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BIXI)/K

oQiqifiuoro oroHeHra rpoBi4uoro HayKoBoro c inpo6irHzxa HayKoBoro
rleHrpy llonirpruux Cut Xapr<incrKoro naqionalbHoro yninepcarery
flonirpmrzx Cun iu. IeaHa Koxe4y6a AoKropa rexni.{Hrax HayK,
upoSecopa cyxapencbKoro orera Inni.ra Ha 4zcepraqifiuy podory
Beno6pona B olo.4IaMkIpa Oner<cau4poBr4rra "Ener<rporuarnirui rors ra
nopofr4 canao:6y4)KeHH.rr nepio4zvuux pe:onaropin 3 KpyfoBr4x
4ienerrpvrrHrrx Mer€ureBrrx ra KBaHToBrrx Hr4ToK y rrrapyBaroMy
cepeAoBr4rqi", {Ka noAaHa na s4o6yrrq HayKoBoro cryrreHfl KaHA]|^Aara

Qi:rzro-rraareMarr4rrHrlx HayK s a cneqianruicrro 0 I . 04. 03 - pa4io $ isura.

1. Arcryanruicrs o6paHoi TeMrr. B cyuaqrifi Sisuqi ra rexniqi
eneKrpoMarnirnrax xBI4JIb pisuovrauirui nepcnexrzeHi npracrpoi 4nr o6po 5rcu ra
nepe4avi czrnanie 3a AorloMororo repareprl€Br4x, iHSpauepBoHr4x ra BLrA1g{]I'Iprx

xBtIJIb Malorb BeJII4Ke 3HaqeHH.rI ra nocrifiHo po3Br4Barorbcr. Touy i 4xepena
XBI'IJIb Y IIzx 4iaua^:onax [pI4Bepralorb oco6rzezfi inrepec AocniAHrzr<in. Cepe4
nafi6inru nepcrIeKTI{BHI{x A)KepeJr raKoro nznpoviuroBaHH.f, e na3epr4 Ha ocnoei
Hauinnponi4uzroeux a6o MoHoKpl{crari.rHr,rx qvr uoniuepHzx, : 4ouiruKaMr4
6apnnzr<in, n'lirpope3oHaropie, a rarox peurirrr4 3 HaHope3oHaropin, rqo :anypeui
B IxapyBare cepeAoBl{qe, qo uicrzrr aKTkIBHy 3oHy. BuroroereHH-fl TaKrzx
na^:epin BI4Marae Ha4sezvafino KoluroBHkrx rexnonorifi, ToMy norrepeAH€
t<otvttt'tolrepHe MoIenroBaHHs raKl4x na^:epin e Kpnrr4rlHo Ba)KJII4BTIM 4lx fioro
lpr{cKopeHHs Ta 3AerueBneHHr.

B 4zceprallifiHifi po6ori Bl4Bqalorbcf, rrapaneJrbHo :agavi poecixnnx rJrocKr4x
xBI{JIb, IrIo rlaAarorb HopM€LnbHo Ha necKiH.reHi peurirrra s Aiererrpzvuzx a6o
MeraJIeBI4x KpyroBl4x HaHoHI4ToK Ta na3epHi sa4aui Ha eracHi 3Har{eHH_fl Anr raKr4x
caMl4x peruirox 3a HatBHicrro KBaHToBI4x HaHoHr4rox a6o aKTrrBHr4x gon inuroi
Qopuu. B nasepuifi sa4avi npIlnycKa€Tbcr, qo aKTr4BHa 3oHa nepio4r,rvHoro
pe3oHaropa 3aloBHeHa nenraruirnravr rvrarepialovr, xrcufi xapaKTepr43yerbc-s
KOMTIJIeKcHI{M IIoKa3HI4KoM 3€UIoMJIeHH-fl s ei4onaoro dficnoro qacrr4Horo ra
neni4orr,roro yrBHoro qacrr4Horo. ocranH.f, crporo ni4'euua, rqo eiAnoeinae
rIocI4JIeHHIo. Toli eracHi 3HaqeHH.rI, mi ei4ruyKyrorbcr n nasepnifi. zagaui, Marorb
BI'IA nap Aificszx qzcer: 1) qacrora nznponrinroBaHH-f, ra 2) nopir
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CaMO3OyAxeHHf,' IIIO e y-sBHOIo qaCTZHOIO IIOK€I3HLIKa 3aJIOMJIeHHq aKTI4BHOI 3OHr4.
Taxuit ni4xi4 6y" paniure gacrocoeauzfi y eus.{euHi 4nonuvripuzx
uixpopesoHaropHl4x na:epin 4onimuoi Sopurz, ane ule He Br4KopkrcroByBa Bcfl Arrfl
ananisy BJIacHI4x MoA uepio4zvnzx pesonaropin , nuu"to""^ HaHoHrrroK y
rrrapyBaroMy cepeAonzrqi a6o iHruzx no4i6Hzx na3epHZX crpyKryp.

B 4rzcepraqii nr<as auuit BI4IrIe niaxia Bnepue 3acrocoByerbcs An.s Br4BrreHH-f,
MoA oAHonzuipnzx nJrocKolrrapyBarnx 4iener<rpur{Hr4x pe3oHaHcHr4x crpyrryp (xrc
4ououixna qinr, r{o BilKJILTBa Anfl noA€Lnbrrroro Aocni4xennr), a raKox, 6ilrur
Aer€InbHo ra al4creMarl4rlHo' Ant MoA Hecr<in.reHuoi peruirKr4 3 KBaHToBI4x HrzroK y
einruouy npocropi Ta 6araroeneMeHrHrrx crpyKTyp, rr<i Micr-srr peruirrz :
4ienexrpzqHl{x, cpi6nzx ra KBaHToBrrx HaHoHr4ToK y rrrapyBaroMy cepe4onurqi.

Beaxaro, qo o6pana reMa Arraeprar{ifinoi po6oru Ha croro4ui e
aKryaJrbHor().

2.3stqsorc po6oru 3 HayKoBITMI{ rporpaMaMu i reuaruu. [zcepraqiro
BI4KoHaHo n na6oparopii naixpo i uano orrrr4Kr,r ni44iny rsa3ionrtar<u Incrraryry
pa4ioQi:unz ra erexrpoHixz ina. o.n. yczKoea HAH vxpaiuz B paMKax
4epx6ropKerHl4x HayKoBo-4ocli4nux po6ir, a raKo)K B paMKax xilrxox
KoHKypcHI4x nporpaM i teru, B roMy .rllcri fi {epNanuoi qilronoi npofpaMr4
<<Hauorexnonorii Ta HaHoMarepianra>), Ae ei4noni4urafi npoer<r 6ye ei4suaueuzfi
j[K OAI4H a uafrr<paql4x. Po6ora raKo)K 6yrra ricuo nos'ssaHa s 4erilrxova
naiNnapo4]FlvrMlr ToBaprrcrBaMLr i $on4avu4, 3oKpeMa 3 rrpoeKTa,.lru eepoueficbKoro
HayKoBofo o0rrAy, B paMKax Korpr4x ArzcepraHr cra)KyBaBcr y opauqii,
Benur<o6purauii, gexii ra Typev.{uui.

3. Cryuinr o6ipyuroeauocri HayKoBprx rroJro?KeHb, sncHosrcie i
peKoMeH4aqifi, c{opruy"rrr,oBaHrrx B 4r,rcepraqii, ixuq 4ocroeipsicrr i
HoBI'r3Ha. V 4Iacepraqii pospo6neno esexrznuuir i s6ixriuiraucerrsnurt Mero.[
AocniAxeHruI pe3oHaHcHoro poscixuu.a ra rrorJrLrHaHHfl eneKTpoMaruiruzx xBr4Jrb
rlJlocKolrrapyBarvMl4 crpyKTypaMu, rqo vricrmr uecxiuveni peurirxz s KpyroBr4x
4ienexrpzqHlzx vu cpi6uzx HaHoHI4ToK, a raKolx 4ocri4xeHH.s ra3epHr4x 3aAaq Ha
Blacui 3HarIeHHt AIrfl TaKkrx crpyKTyp 3a yMoBrr Ha-qBHocri e Hzx arrzeHoi 3oHr4.

llpz nocrauoeqi oSox rzuie 3aAarl Br4KopkrcroBy€Tbc.s rroryxHr4fi apcenan
vero4ie reopii rpaHI4rIHI4x 3aAar{ rnfl rapnrouifinzx pinuaur Maxcserra 3
TorrHI4MI4 rpaHurIHI4Mu yMoBaMr4 Ta yMoBaMr4 uznpouinroBaHHf,. BaNrzeo
BK€l3arr4, rrlo aBTop He Br4KOpr4CTOBye nisr<i ua6luxeuux, uon'.sgaHi 3
upunyqeHHsMl4 tllo,4o BOJIIIr{I{HII AoB}Kr4Hr4 xezri nzlpouiuroBaHH_rr ni4uocuo
4ianaerpy HaHoHI4ror<'rz nepioay peurirru. !ani, varepialrni sracrzeocri cpi6na
xapaKTepv3yrorbct Ha ocuoBi eKcneprlMeHTaJlbHr.rx AaHr4x Arrfl Br4nr4Mofo
4iaua^:ony xBI4JIb, B .[KoMy 4ificna qacrr4Ha fioro 4ienerrpz.rHoi npouzruocri
ni4'euua, ro6ro rIJIa3MoHHzfi e0exr uosHicrro BpaxoByerbcr. Bci posrnauyri
sa4avi cI4creMarl4rlHo 3BoAtrbcf, Ao MarpurrHr4x pienxur @pe4roJrbMa Apyroro
poAy a5o 4o 4erepuinaHTHl4x pinnrur na ix ocuoni, xri posnk3yrorbcr r{r4ceJrbHo
3 rapaHToBaHoro s6ixuicrrc pe3ynbrarin. P*ynbrarrr trracerbHzx eKcnepunaeHrie
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Ha 6asi pospodnenux nrero4in uosuicuo y3roAlxyrorbc-s uix co6oro Ta
ni4noni4arorb oKpeMuu pauiure ni4ovrraM pe3ynbTaraM ra eKcrrepr4MeHraJrbHrrM
eQerravr. Touy orpznrani B 4ncepraqii uayroni rroJroxeHHrr, Br.rcHoBKrr i
peKoMeHAaqii aifiuro o6rpynroeaHi ra 4ocronipui.

HoeugHa orpl{MaHI4x HayKoBr4x peaymarin He BkrKnLrKae cynaniny.
Hacarr,tuepeA, aBTopovr 6yno Bnepue perenbHo 4ocni4NeHo TaK seaHi rparyoni
MOAI{ uepio4zuurzx ni4xpvrrprx pe3oHaropin s KpyroBr4x HaHoHr4roK ra [oB'sgaHi s
lF^r4Mrvr pe3oHaHcHi rnrarqa npz po3ciqHHi Ta rrorJrr4nauni ceirra. Aerop raKolK
Brrepue oAeplKaB epy'ftri Bvpasr4 Anq KoMnoHeHT noris y Br4naAKy HopManbHo
ua4arouoi Ha peurirry xeuni, nponin po3paxyHr<z xoe$iqienrie npoxoAlKeHHfl,
ni46rzrrx ra rIofJII4HaHH.f, npz slrinHkrx ilapaMerpax peuriror, Br4Brrr4B sanexHocri
noporin ra rlacror carraos6yAlxeHH.s tparKoBr4x ra rrJra3MoHHr4x MoA Anfl
ni4uoni4nI,Ix aKTI4BHux crpyKTyp ei4 reoverplrqHux ra $iszvru4x napaMerpie, ra
szein acl4MnrorraqHi Ha6JII,IlKeHHr An{ [oporie ra qacror caMo3SyAx{eHH.fl MoA
peurirrcu, qo cKnaAaerbcfl 3 KBaHToBrzx HaHoHr{ToK y ninruonay upocropi.

Anrop nznin, x{o n sa4aui poscixunx cnirna upz g6inrureuni ni4nocuoi
ni4crani naix 4ieneKTpl{qHuwu a6o MerzureBr4Mrr HaHoHr{TKaMr4, pe3oHaHcLr Ha
cueqz0ivHuIx An-r raKl4x crpyKTyp rparKoBr{x MoAax crarorb 4o6porui Lrtu.y4pr.
Taru caMi eracrueocri Marorb nricqe i n na^:epHifi sala.ri Ha BJracHi sua.reHu fl rnr
peurirxz 3 KBaHToBLIX HaHoHI4ToK, ro6ro npz a6inrureuui ni4crani uiN nurxauvr
uopir calros6yA)I(eHHt icroruo 3MeHrxyerbcf,. lo4arxono 6yno Br4BrreHo
none4iury rIJIa3MoHHI4x MoA i ni4noni4uzx iu pesouancie B yMoBax ix
cninicnynaHHs 3 rparKoBr4Mr4 MoAaMr4 i pesouaHcaMr4 y peurirr<ax, uo
cKJlaAarorrcq is cpi6uzx HaHoHHTox ra cyvricHo 3 cpi6nzx ra 4ieler<rpzuuzx a6o
KBAHTOBI4X HAHOHI4TOK.

Is po6orrz Ar4cepraHra
)KypHaJrax Mo)KHa 3poouTr4

noni, a ix 4ocronipnicrr ne

ra fioro ny6niraqifi y
BI4CHOBOK, IIIO OrpZnraHi

Br4KJrrlKae cyvruinin.

M1)KHapOAHr4X QaXOBT4X
pe3ynbrarkr y cyrcynuocri

4. froeHora Br{KJraAy pesy.nrrarin B ouy6.uircoBaHnx rpaqqx. ocnoeHi
pe3ynbrarrz ycix pos4ilie Arlceprallii ceoe.{auro ouy6nir<osaHi y 48 HayKoBr4x
npalltx, 3 HI4x 7 crareit y lriNuapoAHl{x HayKoBr{x )KypH€urax 3 BrrcoKr{Mu inauarr-
Sarropauz, oAI4H pos4in B rorerrusHift rraonorpaSii ra 40 4ouoni4efi Ha
uponi4nzx vriNuapoAHr4x HayKoBr{x rou Q ep enqixx.

5.3Havyu1icrs Arq HayKn i nparcTuKrr BrrcHoBKie r4o6ynaqa. B po6ori
no6y4onaua MareMarzirHo o6rpyuroBaHa Ta $isrzvno areKBarHa Mo.{eJrb
posciauru rapuouifiHoro eneKTpoMarnirnoro noJr.rr Ha rrnocKorx apyBawrx
crpyKTypax 3 HecxinqeHvrraz peurirnaMrr 3 4ienexrpzr{Hrrx vz cpi6ur4x Hr4ToK.
Tara MoAenb "ra ni4uoni4ni qucemui aJrropr4TMr{ ni4rprznarorr Moxrzsicrr
TorlHoro BI4BrreHHr roHKI4x pe3oHaHcHr'rx eQexrin, Ha sri 6arari uoai6ni
crpyKTypu. flpu ynroni BBeAeHH-s Ao nocraHoBKrl :a4aui KBaHToBr4x elerreurin,
ro6ro aKTkIBHI4x ruapin qu HIrroK, I{.4 MoAenr nro4raQirosaHa A[-rr Br4BrreHHr qacror
nuupouinrcBaHHfl Ta noporis caNaos6yAx{eHH-f, BJracHrzx MoA rrnocKorxapyBarr4x
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crpyKryp, u1o rr4icr.flrr uecrcin.reni peurimra s cpi6nprx ra KBaHToBT{x HaHoHr{ToK,
-aoo BlAnoBlAHr4x perxlToK y BlnbHoMy rrpocTopl.

Pospo6neuzfi lreroA Ao3BoJII4B perenbHo BrrBrrr4Tr4 rparKoei pe:onaHcr4, rrro e

npllTaMaHui peuirraM Ta BI,IHzKaIorr 6ins raK 3BaHr4x aHoM€urifi Penes. gzcnenni
pe3ynbrarl4 .qoBeJrI,I, rqo npv s6ilr[]enHi ni4craHi vrix Hr4rKaMr4 y peruirqi,
4o6pornocri IIHx pe3oHaHcie icrorHo s6imuryrorbcf,. I]efi Sarr upoilrocrpoBaHo
3a AorloMorra rpaSirie ra penre$in MoAyr-fl roeSiqienra ni46rarrfl ra rcoeQiqieura
rIorJIr{HaHHr y 3aAarlax 4IaQparcqii, n sarexuocri ni4 vacrorzr ra HopMoBaHoro
uepio4y a5o uora^:HrlKa 3aJIoMIIeHnr. Byno raKo)K o6.rzcreHo 6rusrxi non.a y
pe3oHaHcax Ha III4x MoAax, .sr<i Malorb Alxe Benr4Ky iHreucuenicru qifi
pe3ynbrar e Ba)I{JII4BI{M Anfl 3acrocyBaHb peuriror y 6ioceHcopax rroKa3HZKa

3€tIIoMreHH.f,.

V na:epnvx 3araqax Ha uacui 3HatreHHf, suafi4eHo, rrlo AJrr rparKoBr4x MoI
peurirru 3 KBaHToBI4x HaHoHIrroK y nimnouy rrpocropi noporu caNrog6yAx(eHHq
ra.qarorb, tKu{o ei4cranr rrix HI4rKaMr4 :6inrruyerbcr. Uefi Sar<r AoAarKoBo
AoBe.qeHI{u zar.gr'rcu orpI4MaHI4Ir,r aHanirzqHo- acr,rMrrorr4qHrdira na6lraxeHH-sM Ar_s
rracror ra noporis caNaogSyAxeHHfl lparKoBr4x MoA. 3a Aononrororo anariru.ruo
BHBeAeHI4x 3€ure)I(Hocrefi 6yno noKa3aHo, rqo 6inr r<oxsoi anouanii Pele.s icnye
6esniq rparKoBlrx MoA. OAHo.{acHo Anq rparKoBr4x MoA Ta pe3oHancis Ha Hr{x
6ym BuflBJreHa inura qirana saxoHoNaipnicrr: -rrKulo 3MeHrxyerbcr KoHrpacr uix
rIoKa3HHKaMI4 3uuIoMJIeHHt HI{ToK peurirxu ra oror{yrorlofo oepeAoBr4qa, To

4o6pornocri rparroBl4x pe3oHaHcin y sa4avi 4zQpaxqii spocrarorr; ni4noni4no, e
na3epHr{x 3aAarlax Ha BJracHl 3HaqeHH.g nopofl4
3MeHrIIyrcTbcr.

qi enacrunocri rparKoBr4x MoA Aani

caMo3oyAXeHH,s fpaTKOBr4X MOA

crpyKTypax, xr<i n4icr-f,rr necxiH.Ieni peruirKr4 3 HaHoHr4Tor<. Boura e Siszvnzna
ui4rpyntxnr Anfl pospo6ru HoBI{x ra rloKparrleHHr B}Ke icuyrouux onrur{Hzx
npucrpoiB Ta cl4crenr. 3oxpenaa, peurirKr4 3 coreHb ra rr4cflq MeraJreBr4x HaHoHr4ToK

Ta ik rIJr€l3MoHHi ra rparr<oni pe3oHaHcr4 3HaxoAf,Tb cBoe 3acrocyBaHH.rr B

OITIzTIHHX 6iocencopax 3a paxyHoK nocr.rJreHoro siA6zrrfl Ta rrorJrr4HaHH.f, ceirra, a
TaKoxt eQerrin [ocI,IJreHH.a 6nzxnroro rroJr-f,. BzqnreHi :axoHorraipnocri
B3aeMHoro BTIJIrIBy nnas\aoHin i rparr< BHX pe3onancis icroruo nouu6lrororr
po:yuiuur pe3oHaHcHl4x sracrzeocr fi TaKr4x peruirox ra po6nxrr ik
nepcneKTLrBHtz'MLr AJIf, crBopeHH-rr HoBrrx oilTzr{Hr4x 6iocencopie s norirrrxeHrrMr4
xapaKTepLrcTr4KaMLr.

B ocranni Aexilrra porin y cniri aKTr'rBHo BuBqarorb efl,, alre s4e6inruroro
eKcnepI4MeHT€uIbHI4MI4 MeroAaIuu, uoei Jra3epr4 Ha ocHoBi nepio4urrHr4x peurirox s

HaHorIacrIlHoK Ta HaHoHI{ToK, 3aHypeHr4x B ruapyBare cepeAoBr4rrle, rqo llicrzru
aKTI4BHy 3oHy. Orpzrraaui n 4rzcepraqii pe3ynbrarr4 rrlo Ao sracrzeocrefi
rparKoBl4x MoA Ao3BoJltrorb no-HoBoMy ui4ifirz Ao ocMr{cneHH.rr pe3ynrrarie
eKcnepllMenrie ra 3 anponoHyBarl{ noni nep crerrrzeHi na:epHi ron$ irypaqii.

BrrBrreHo y rrJrocKorrrapyBaTllx
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Cnia 3a3Ha'rrkrrr4, IrIo yci ocHosHi pe3ynbrarr{, uane4eui B 4zcepraqil,
H€ulexarb iT anroponi. llpo ix nrzcor<y qinuicm Anr cyqacuoi uayxrz i nparrzru
cni4vzrr BeJrIzKa rinrricm rocI4JIaHb na ny6niraqii aBTopa: 242 tocunaHHq 3a
fyrn ra 232 sa Cxonyc, a raKox 4ononi eucoxzfi in4erc Xipura aBropa, qo
4opinHroe 7.

6. Mo,*n'ei rcourcperni rrrJrfl r{ Br{Kopr{craHHq
Aoc"uiAxeHHq.

Bucoxa e$exruanicrr pospo6resux €LJrropr4TMin 4osnorre Br4Kopr4croByBarr4
ix -f,K ocHoBy IlporpaMHoro sa6esue.reHH-s Arrfl po:paxynrie ocHoBHr4x
xapaKTepkrcrvrK pisuovrauiruzx nanora:epin, HaHoaHTeH, uornr,lraqin Ta
6ioceHcopin, xltovoBuMkr eJIeMeHraMI,I rKr4x € oAHoBr4nripHi peurirxz 3 HaHoHr4roK
y 4ienerrpr4qHoMy ruapi.

Touy o4epxaui AzcepraHroM pe3yJrbrarr4 Mo)Kyrb 6yru BrrKopr4craui upz
Br4KoHaHHi ni4uoni4uzx 4ocri4nzx upoerrin B Iucrzryri $isuxz
uanieupoei4nzr<in HAH Vr<paiuz, Iucrzryri Siszxrz HAH Vr<paini, Incrzryri
eneKrpoHHl4x npoqecin HAH Vr<paiHIa, Iucruryri paaioSi3r4Krz ra eneKrpouirra
HAH VrpaiHIa, a raKoxt y XaprincrKoMy uaqiouanbHoMy yuinepczreri,
Kvlincrr<ovy naqiouanbHoMy yuinepczreri, Jlrniecrroruy uaqiouarbHoMy
yuinepcureri, O4ecrr<ouy naqiouanbHoMy yHinepcureri Ta Xaprincrnory
uaqiouanbHoMy yninep czreri p a4ioeler<rponixz.

7.He4o"rriKrr ra 3ayBarmeHHq.

lzcepraqis B.o. Eeno6pona Mae p.rrA oKpeMux ne4onixin:
1) rtpu posn'xcani na:epuux 3aAarr Ha sracHi 3HaqeHHr orpzuani

acl{MrlTorz'rHi Ha6JIIDKeHH Anq noporin ra qacror calro:6ylmeHHr uo4 rilrrz
cl4MerpnqHoro ni4nocno oci Ox rl{ry, ane ni4cyrni ni4noni4ui Br4paskr 4lr auri-
c uMeTpr'r qH o f o Tvrrry ;

2) : pesymraris arturiru-.rHoro 4ocni4xenns surixae, ulo anonaanii pereq e
ToqKaMLI HaKoITpIqeHH-fl BJIacHI4x 3HarIeHb, aJre IIefi szcHoBoK ne csopvynboBaHo;

3) ni4cyrHi 4ocni4xenna piureuux sa4avi npo roxr4Jre ra4inux nrocr<oi
eneKrpoMarHiruoi xezri Ha po3rnnryri rparr<oni crpyKrypz.

pe3yJrbTaTlB

y uana4ry E-

eepu$iraqii
HanpLrKnaA,

4) ue po3ru.f,Hyri sr na:epni 3ara.vt rar i 3afta-'v po:ciru*r_a
lonspr43aqii 4nx lparoK, sri rr,ricrsrr cpidHi Hr{rKr4.

5) 6aNano 6yno 6 npeAcraBr4rLr .sr<icr pe3yJrbrarr4 rr{oAo
pospo6neHzx qzceJrbHr,rx rrero4in rrrJrrxoM ix uopieuxHux 3,
pe3ynbrarauz iuurux anropie, orprrMaHux iuuruvr4 MeroAaMr4.

Cnia ni4suavzrl4 HaA3BuqairHo rxr4poKy anpo6aqiro po6orn Ha HayKoBr,rx
ceuinapax y npoBi4ulzx HayKoBI4x ycraHoBax Vr<painvr ra enponu, a raKox Ha
ei4or'prx uiNn ap o4nutx roH $ ep enqi.ax ra c r{Mrroa iyvr ax.
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8.3ararrni nucHoercu

flvlcepraqifiua po6ora BeroSpona Boro4uuzpa Oner<caHApoBrzrra Br4KoHaHa

Ha Aoclzrb BI{coKoMy HayKoBoMy pinni, € 3aBeprxeHr4M HayKoBHM AocniAxeHHrM,
B {KoMy orpvuani noni nayKoBo o6lpynronani pesyrrbrutk\ rrlo y cyrynuocri
nnpiuyrorb aKry€ubHy HayKoBy 3aAaqy pospo6rz ninifinoi elerrpo4uuanaivHoi
uo4eni, sAarHoi orLIcarl4 qacrorl4 i uoporz cavro:6y4x{eHHf, BJracHr4x

eJreKTpoMarniruzx uonis B uepio,4zvnux ni4rpr,rrux pe3oHaropax 3

4iener<rpzrrHlrx ra MeraJIeBI4x HaHoHHToK 3 aKTr4BHr4Mr4 3oHaMr4 y eztrtx4i
KBAHTOBT4X HAHOHI4TOK.

,{zcepraqix i anrope$epar sricHo o0opuneui. AnropeSepar n noenifi nripi
niA6zeae sNaicr Al4cepral{ifinoi po6oru, uicrum MeroAt'rKy rocniAxeHb ra ocuopui
pe3ynbrarl4 Auceprallifisoi po6orz. 3vricr Arrcepraqifinoi po6oru i orpuvrani
pe3ynbrarz ni4noniAarorr racilopry cueqia-urnocri 01.04.03 - paaio$isuxa ra
3aAOBOnbH.f,e BrrMOfaM "llopa4ry [pzcyAxreHH{ HayKoBr4x cryueuin",
3arBepAxeHoro rocraHoBoro Ka6inery Minicrpia Vr<painur nig24.07.13 pory J\b

567, qo npe4'.uuqrorbcq Ao 4ucepraqifi Ha s4o6yrrx HayKoBoro cryneHq
KaHII4Aara Sisrzrco-MareMarur{Hl4x HayK, a ii aerop 3acnyroBye rrpr4cyA)KeHH-rr

HayKoBoro cryneHt KaHALIAaTa Qi:vro-MareMarr{rrHrrx HayK sa cleqialrnicrro
0 1.04.03 - paaioQigura.

OQiqifiHzfi ononenr
nponi4Hzfi nayronufi 'cuinpo6iurux
HayKoBoro rleHrpy llonirprrr ux Cul
XapriecrKoro naqionalbHoro yninepczrery llonirprrrzx Czn
ivreni IsaHa Koxe4y6a
3acnyxenuft girru HayKr4 i rexnirv Ynpaiuvr
AoKrop rexniqnrax HayK upoQecop

n 2, .10.2017v \,/

lli4urzc upo$ecopa O. I. CyxapencbKoro sacni4vyro.

3 acryuunK Haq€LrrbHr4Ka

XapxincrKoro naqiouarbHoro yuinepczrery llonirpxnr,rx C un
iueni IsaHa Koxe4y6a

?qgao19


