BIAI'YK
OQILIITHOrO OMOHEHTA Ha JUcepTaLiitHy podoTy
Benrpuna boraana SlpociaBoBuua
«MexaHi3mu BIUIMBY (hpaKkTaabHOT OYA0BH 1 JOMIIIKOBOT €HEPreTHUHOT
TOIOJIOrI] HAHOMOPHUCTUX OIOBYIVICLIB HA €PEKTHBHICTL HAKOTIHUCHI
eHeprii Ha IXHIH MeXKi 3 eJIeKTPOIITONM .
MnoJaHy Ha 300yTTs HAYKOBOIO CTYTEHS KaHAnAaTa GpisnKo-MaTeMaTHUHIX Hav K
3a crieuianbHicTIo 01.04.10 — pisnKa HANBIPOBIAHUKIB | J1IC/ICKIPHKIB

Bucokonopueri OioByriieneBi marepiann., SKi OTPUMYIOTH HLISIXOM  aKTHBAILITHOT
KapOOHI3aLT MPUPOAHOT CUPOBUHMU. € 3pYYHUMM MaTepiajiaMu JUIsl BUBUCHHS B3aEMO3B'A3KY
MK CKJIQJIOM. CTPYKTYPOIO Ta BIACTUBOCTAMM MarepialliB Ha HAHOMETPOBOMY PiBHI IXHBOT
opraunizauii. LI maTepiain BOJOAIIOTH TAKOK YHIKaIbHUMH BIACTHBOCTSIMH. KOPHCHHMH
L INHBOLO HPAKTHUYHOTO BUKOPUCTAHHS.

B awmceprauiiiniii podori Bewrpuna b.SI. jgocnipkeno  ¢i3suuHi  3aKOHOMIpHOCTI
BIIMBY JIOMILIKOBOI EJIEKTPOHHOI CTPYKTYpH Ta (pakranbHol OyJI0BH HAHONOPHUCTHX
BYTJICLIEBHX MaTeplaliB Ha MPOLIECH EMHICHOTO i IICEBIOEMHICHOTO HAKOMMYEHHS eHepril Ha
IXHIH MEKI 3 €IEKTPONITOM, 3°5CYBAHHIO IXHBOI'O CIIBBIJHOCHOTO BKJIQJY Ta CHPS/KEHHSI.
O A03BOJIMTE CYTTEBO MOKPALUTH MapaMeTpy MOJEKYISAPHUX HAKOMUUYYBadiB eHeprii i
[CEBJAOKOHIEHCATOPIB.

AKRTYaJIbHICTb J0C/IIKeHb, MMPOBEJCHUX Y JAucepTaLiiiHiii podoti Benrpuna b.Sl.
OOYMOBIIOETBCH THM, 1110 Ha JaHWI 4Yac 3alMIAlOTBCS HEPO3ZKPUTHUMH MEXaHi3MH i
0COOJIMBOCTI  €JIEKTPOTPAHCIIOPTY Y  BUCOKOMOPUCTHX — BYTJICHEBHX  CHOJVKAX 3
(ppakTabHOIO CTPYKTYPOIO, sIKI MOJKHA BIJIHECTH IO KJacy aMOpP(HHUX HAMIBIPOBLIHHKIE 3
MEPECKOKOBUM MEXaHI3MOM MPOBIAHOCTI, @ TaKOXK BIUIMBY E€HEPIreTHUHOT CTPYKTYPil
JOMILIOK Ha [M0J10KeHH st piBHS Depmi y LMX MaTepiajax. O CBOCIO Yeprolo. BH3HAUAC
3aAKOHOMIPHOCTI KOHTAKTHUX SIBUIIL.

[{i nocnipkeHHs MalOTh BOKINBE HAYKOBE 3HAYEHHS UL PO3BUTKY (i3HMKH
MOPUCTUX CEPEAOBHIL 3 (PAKTAILHOK CTPYKTYPOI, 30KpEeMd, BHMBUCHHSA MeXaHi3MiB
CHIBBIIHOCHOTO BIUIMBY [MOPHUCTOI (paKkTaJbHOI CTPYKTYPH 1 €IEKTPOHHOI Oy10BH
HAHOTIOPUCTHX OlOBYTJICLIB Ha e()EKTUBHICTh HAKOIIUYEHHS €HEPril Ta alropuT™MHu IXHbOIO
CHPSIZKCHHS B CAMHII CTPYKTYPI.

[MpakTHYHA CTOPOHA TAKHX JIOC/IIKEHb CIPUATUME AOCATHEHHIO CYTTEBOTO POCTY
[MUTOMOI  €MHOCTI, [OTY)KHOCTI, JIOBTOBIMHOCTI CYMEPKOH/JCHCATOPIB, JHTIH-IOHHHUX
AKyMyJIATOpIB, PEJOKC-HAKOMUYYBAYIB, a TaKOK YTOUHEHHIO YMOB Ta pPO3LIMPEHHS
MOXMJIMBOCTI TXHBOTO MPAKTUYHOIO BUKOPUCTAHHS P CTBOPEHHI TIPUCTPOTE MeHEPYBAHHSI.
MEePeTBOPEHHs 1 HAKOTIMYEHHS €HEePTii.

OCHOBHI  pe3y/IbTaTH JOCHKEHb OTPHUMAHO Yy paMKax JepKOIJUKETHUX Ta
FOCIZOrOBIPHUX ~ Te€M, sKI BHKOHyBanucs Ha Kadeapi npukiagsoi  ¢izuku |
HaHoMartepiajso3naBcTBa HauionansHnoro yHiBepcurery "JIbBiBChbKa rnoiitexHika':

"lHTepKanAuiiHl HAHOCTPYKTYPH CIIIHTPOHIKM: TEXHOJIOrIs, (I3MKa. MOACTIOBAHHS
npotueciB” (Homep aeprxkaBHoi peectpauii 0108U000382);

"®i3MKO-TeXHONOTIUHI 3acaan (HOPMYBaHHS I€papXiuHUX Ta CYNPaMOIEKYIAPHHX
CTPYKTYP MOJEKYJSIPHOI €HEPreTHKH i HaHOENEKTPOHIKM" (HOMEp JIepiKaBHOI peccTpalil
01100U001103);

"luTepkaisiiiiiHa KPUCTAIOHAHOIHKEHEPiS €KOJIOTIYHO Oe3neyHux MiHepaiip Ui
CTBOPEHHSI TPUCTPOIB  HAJABMUCOKOEMKOIO I'€HEpYBAaHHS 1 HAKOMMUEHHS €JICKTPHYHOT
eHeprii" (Homep jepixaBHoi peectpauii 01120U001203);




"®i3uyHl  npouecH 1 iX MaTeMaTHUHE MOJENIOBAHHSA Yy HAHOTIOPHIN30BaHMX
CTPYKTYPAX MPUCTPOIB CEHCOPUKH 1 HAKOMMYEHHSl eHeprii" (HOMEp JepiKaBHOI peecTpaltii
011311003189):

"MI3UKO-TEXHOJOIUHI  3aca/ili  CTBOPEHHSI  HAHOCTPYKTYP  JUISl  KBAaHTOBOI'O
FeHepyBaHHS 1 aKyMYJIOBaHHS €NEKTPUYHOI eHeprii”" (HoMep JepiKaBHOI peecTpaitii
0115U00438):

"TTouyk HOBHX IMI/IXO/1iB /IO CTBOPEHHS JIITIEBUX JUKEPE]l HOBOTO MOKOIIHHA" (HOMEp
Jepkasuoi peectpauii 0106U001761):

"EneKTpoXiMiuHI CHCTEMM TMEepeTBOpeHHs i Oe3nocepeHbOro aKyMy/THOBaHHS
COHSIYHOI €eHeprii: HOBI MIJIXOAM, MPOLECH Ta MNPHUCTPOI s iX peanizauii” (Homep
aepkasHol peectpauii 0103U004639).

KoMmIulekCHI 1OCHDKEHHST CTPYKTYPH, €IeKTPOHHHUX Ta 10HHHX [POLIECIB ILHPOKIN
CHEKTPOM €KCHEPUMEHTAIbHUX METOAMK J03BOJWIM aBTOPY OTPUMATH Psiil BaskIMBHX
HAYKOBUX pe3yJbTaTiB, AKi XapakTepH3yIOTh B3a€EMO3B'I30K MK CKIAJ0M, CTPYKTYPOIO Ta
BIACTUBOCTSAMU YV (pakTaibHO CTPYKTYpOBaHOMY HaHomopuctomy Byrieui. Cepen
OaraTbox ¢J1iJl BUWILIMTH TaKi OCHOBHI HAYKOBI pe3yJibTaTH:

|. Briepuie BcTaHOBIIEHO, MPH YIBTPa3BYKOBIH 00polii Bi0yBaeThes MOAM]IKallis
JIOMILIKOBOT €HepreTuuHoi Tonojorii Tta QpaktajibHOl OYA0BH. AKI NPOABIAIOTHCH Y
npoiecax noaspusauii 00'eMHOro 3apsay MOABIHHOrO EJeKTPHYHOrO Iapy Ha Mexi
PO3JIJIY  HAHOMOPUCTOIO BYIJICIIO 3  €IEKTPOJITOM. MexXaHi3Mu 3MIHM  [oJspu3aLtii
00'eMHOTO 3apsay MOJABIHOIO eNeKTPUYHOrO Wapy MoB'A3aHi 3 Nepepo3noiiaioMm JA0MilIOK
Ta BJACHUX Je(eKTiB, a TaKokK BIUVIMBOM MOAM(pIKOBaHOI (paKTalbHOI CTPYKTYpH Ha
NEePKOJSILIHHY PYXJIMBICTb HOCIIB.

2. JloBeseno, 1o eOIOKYBaHHS TebMIOIbLEBOI €MHOCTI 00J1acTi MPOCTOPOBOIO
sapsty (OI13) nos'szano 3 myHtyBanHsAM eMHOCTI Cge BHacainok 3minu onopy OI13 Rgc.
[lokazaHo, 10 0OpM MEBHUX PEKHUMAX YIbTPA3BYKOBOIO ONPOMIHEHHS, HE3BAKAKOYHM HA
3MEHUICHHS KOHLIEHTpalil BUIBHMX HOCIIB, cyTTe€Be 30UIBLICHHA [UTOMOI €MHOCTI
3a0e311eUy€ThCs POCTOM MEPKOJISILIITHOT PYXJIMBOCTI BIAMOBIAHOT ()paKTanbHOT OY/10BH.

3. 3’scoBano, o Ni - iHTepKaisiiiine MOAU(IKYBaHHA, AKE POTIKAE 3a MEXAHIZMOM
koinrepkansuii (HSO,)” Ta Ni**, 3yMOBIIIOE CYTTEBHMIl PiCT MHTOMOI MOBEPXHI 3a PAXYHOK
3MEHLICHHS PO3MIPIB rpadiTOBUX HAHOK/IACTEPIB, SK IMNEPBHMHHUX YaCTOK (pakraibHUX
arperaTis. BripoBa/uKeHHS HIKEIIO CIIPUYMHIE 3pOCTAHHA KOHLIEHTpALT BUILHUX HOCITB. siKe
32 paxyHOK 3MeHIIeHHs pajiiyca ekpaHyBaHHs Tomaca-®epmi 3yMOBIIOE  [aiHHS
KYJOHIBCBKOTO BiJILITOBXYBaHHSA MIK ITOBEPXHEBUMH aACOPOOBAHUMH iOHaAMH. TOOTO
CHPHUYMHSIE PICT MUTOMOI EMHOCTI Ta 3MEHLIEHHS [TOC1ZI0BHOIO OMOpY.

4. 3HaitzieHo, 110 KOIHTepKasllis Fe’* 3 (HSO,) 36imbirye murtoMy €eMHicTh 3a
PaxyHOK 3pOCTaHHS aKTHBHOI IOBEPXHI, Ta BHACIII0K POCTY KOHIEHTpALlil BUILHUX HOCIIB,
BUKJAMKAHOrO /Biui ioHi3oBaHuM cranoM Fe’', JjoKaiizoBaHMX y cyOHAHONOpax Ta
MDKIIAPOBRIX MPOCTOpax rpadgiToBUX HAHOKIIACTEPIB.

5. BusiB/ieHO, 110 BIUIMB  YJbTPA3BYKOBOI'O ONPOMIHEHHS Ha IICEBJOEMHICHE
HAKOIMYEHHSI eHeprii 3ajeKuTh BiJl KaBITAlifHOro 4M /0 KaBITALIHHOrO pekuMmy iioro
npoBejeHHs. MexXaHi3M CHnocTepeKyBaHUX 3MiH TOB'SI3aHMH 3 pyxoMm piBHs Depmi y
obiacTsiX 3 OUIBIIOI TYCTHHOIO CTaHIB, €HEPreTHYHE IIOJOKEHHS SKOrO OJHOYACHO
po30sI0KOBYE  MeXkKY po3ainy aas  KarioniB  Kanito. [lokasano, mo JaoBrorpusaie
JIOKaBiTallifHe  ONMPOMIHEHHS BHK/IMKAE NOSABY Yy BiA'eMHiil obisacti  noaspusauii
MCEeBJ0EMHICHOTO HAKOMMYEHHS eHeprii, a y aojaatHii obiacti noreHuliamiB - 3pocTaHHs
MOTY/KHOCTI BIIMOBIIHMX 10HICTOPIB.
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6. 3anporoHOBaHO HOBMIT MiJAXiA A0 pO30AOKYBaHHS "iA€aibHO" MOJAPH30BYBAHOT
MeXKI  [OULY  HAHOMOPHCTOrO  BYIUIEHIO  MOAMMIKALLECK — €HEPreTHYHOrO  CHEKTPY
AKTHBOBAIOTO  BYTJICIIO BHACHALIOK iepapXizalii CTpYKTVpH 3aps) l()lldl\()llll‘l\lkl ILHIIN
YACTHHOK HLIAXOM (POPMYBAHHS KOMITIEKCIB BIPOBAKEHHS 32 NPUHLIMIIOM "3aMOK-K104 ",
3anpornoHoBaHa aBToOpoM apxitektypa C<opraHiuHuil KaBiTaHI>, B SKil MOJCKYJIH
OpraHivHOro peLeNnTopa KaTIOHIB Kallilo BIPOBAUKEHI Y HAHO- 1 ME30MOpPH aKTHBOBAHOIO
Oiosyruelto, 3abesneuye QyHKUIOHAABHY TOpUAHICTD: B iHTepBajax noteuiamis 0+0.4 B
peanizoBY€TbCs  [CEBJAOEMHICHMIT  MEXaHI3M  HAaKOMNMYEHHsl  €Heprii 3  MNUTOMOIO
ncesjloemMuicTio ~ 13350 d/r, a npu 0.4+1.24 B - emuicHuii mexanizm (~ 80 d/r).
YibTpasByKoBe ONpPOMIHEHHS NPU3BOAUTE 10 POCTY CTPYMIB 00MiHY Ha MibK(a3Hiil Mexi B
[pouecax 3B0poTHOrO HakonuueHHs eneprii, a B JIbB<12-kpayn-edip-4> i 10 20% pocty
VCTHHH HAKOMTHYEHOTO 3apsity.

HaykoBa HOBHM3HA pe3y/bTaTiB MOJSATA€ Y TOMY, 110 Y B paMKax AucepraiiiiHoro
JIOCIIIZKEHHS BIIepLie:

BHSIBJIEHO ~ CYTTEBO MOJAMQIKYIOUY JIil0  YJIBTPa3BYKOBOIO OMNPOMIHEHHS Ha
CHEPreTHYHUIE  CHEKTp  HAHOMOPHCTHX  OIOBYIIIELEBUX — MaTepialiB  3a  paxyHoOK
CTUMYJILOBAHOIO HHM Tniepeposnojiny jgedekrti. [Ipn 1pbomy J0BeAeHO PisHUIl BILTHE
JNOKABITALIHUX 1 KaBITALIHHUX YIbTPa3BYKOBHX PEKUMIB Ha XAPAKTEP Td BEAMUMIN 3Miii
JIOMIIIKOBOT €HepreTHYHO1 TONOA0ril | ppakTaabHOT CTPYKTYPH:

PO3KPUTO MEXaHI3M LIJIECHPIMOBAHOT 3MIHM  €JIEKTPOHHOT OyJA0BH amMop(HiN
HAHONOPHCTUX OIOBYIJICIIB 1IPH IHTPY3IT d- 1 f~ eleMeHTIB, AKuil NOB'S3aHMil i3 CHIbLHIM
3pOCTAHHI TYCTHHM CTaHiB Ha piBHi Depmi, 1110 pa3oM 3 BUABICHUM e(ekToM "agpecHoro”
IHTEPKATIOBAHHS  rpaiTOBMX  HAHOKIACTEPHUX  BKIIIOYEHb,  3YMOBIIOIOYMM  PicT
ripodGIILHOCTI, Bejle A0 CYTTEBOrO 3pOCTaHHs e(EeKTHBHOCTI €MHICHOTO HAKOIMWYCHHS
eHeprii;

3'SCOBAHO, 110 JCOJOKYBAHHS IeJIbMIOJABLEBOI €MHOCTI MOMUJIMBE HE TUIBKH
30UIBLICHHSAM  €MHOCTI  001acTi  MPOCTOPOBOrO 3aps/ly Y HAHOMOPHUCTUX BYIJICLIEBUX
Marepiasiax, aje i 3ade3nedeHHs M TaKkoro By (ppaKkTalbHOCTI CTPYKTYPH. SIKUIT 3011bLIYE
MEPKOISLIIHY PYXJIMBICTD:

BCTAHOBIIEHO, 1110 3a YMOBM JOMIHYBAHHS 3B’SI3yHOUOI BITKM FIOPHAN30BAHNX
opOitaiieit cycijiHiX copOdaTHMX KOMIIOHEHTIB, 3ale3rneuyeTpes e(eKTUBHE MNPUTATraHHs
Hecrnenmpiuno ajacopOOBAHUX [MOBEPXHEBUX KAaTIOHIB, sKe Bejie /10 YIUIUIBHEHHs Liapy
["enbMronba i IK HACHI0K — 3pocTaHHs AudepeHLianbHOT EMHOCTI;

3HA/ICHO B3a€MO3B’A30K B3a€MOJLH THITY "3aMOK-KI04" 3 nepebdiroMm eMHICHOTO |
[1CEBJIOEMHICHOTO HAKOITMYEHHS €HEPTil Ha MEXKi PO3LTY CYNPaMOICKYISIPHIX I€papXitHI
APXITEKTYP 3 NEeKTPOJITOM. 30Kpema. A0BEIACHO. 11O BIPOBALKCHIIT V' HAHOHOPHC ]
OlOBYI/ICIb, KaBITAH/l HAJIALITOBAHMIT HAa CEIEKTHBHE 3B S3YBAHH KATIOHIE KL IO HPi
KoHTakTi 3 K - BMICHMM €JICKTPOJNITOM, 3MEHUIYE AKTMBHY [MOBEPXHIO. 1 BIANOBIAHO -
NUTOMY €MHiCTh. HaTomicTs, v A0aaTHii o01acTi noTeHuianis Bid 3a paxyHoKk Moaudikarii
MOBEPNXHEBHX CTaHIB po30IOKOBYE 1T 1151 papaieeBCLKUX NMPOLECIB.

[MpakTuyHe 3HAYEHHSI OJEPKAHHX PE3Y/AbTATIB. [MOB'A3aHE, B [EPLIY Uepry. 3
BUKOPUCTAHHAM JOCIIZKYBAHUX MaTepialiB y raays3i HeTpajuLliiiHOl eHepreTuki. 3HaHH:
BCTAHOBJICHUX MEXAHI3MIB 3MiH €IEKTPOHHOI €HEpreTUYHOI Tomnouorii Ta (pakraibHOI
Oy/10BH HAHOMOPUCTUX OIOBYTJICIIB BHACIIOK IXHBOT YIBTPA3BYKOBOI Ta IHTEPKaIALIHHOT
MoaMdiKauiii o3Bosie 3ade3rnedeHts IXHbOro Halle(peKTUBHILIOrO CIPSIKEHHs B Mpolecax
CHUHTE3Y aKTHBHMX  MaTepiadiB I  MOJCKYSIPHMX  HAKONMUYYBauiB  eHeprii i
CYIEPKOH/IEHCATOPIB HOBOIO 1OKOMIHHA. Ha 0CHOBI IXHBOT IMILIEMEHTALLT:
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- MJIFOTOBJIEHO J10 BMPOBAJKEHHA TEXHOJIOTIYHI 3acaam 1 onepauiiini peskumu
VABTPa3ByKOBOT MoAMGDIKaLll HAHONOPUCTOIO BYTULISE PI3HOMAHITHOIO MOXO/KEHHS, SKa €
3PYUHMM, JICIIEBUM i e(DEKTHBHUM CIOCOOOM IIJIBUIIEHHS MTUTOMOT €MHOCTI i MOTY/KHOCTI
CYNEPKOHIEHCATOPIB;

= OTPUMAHO FOTOBHI J10 BIPOBAKEHHS Y BUPOOHHULTBO CYINEPKOH/ICHCATOPIB HOBIIIT
IHTEepKaIAUIHHO-MO M iKOBAHMIT JiepeBHMIT OIOBYTIICLb, AKHIT 3a0€311€Uye [THTOMY CMHICTL
He Mentny Bij 190 d/r, wo maiike B 2 pasu nepeBUILY€ BIAMOBIAHI 3HAYESHHs /U KATOHIN
MarepiajiiB, HAiBHUX HA PUHKY:

- BICPLIEC 3alpONOHOBAHO 3aCTOCOBYBATH B AKOCTI aKTHBHOIO MaTepiaty 10HicTop:
HOBMIT THIT CTPYKTYPHOI Oprasizaiii Marepii — cyrnpamosiekyaspHuii ancamOib lepapxiunol
apxitekrypu C<I8-kpayn-6>, fka B NO€JHAHHI 3 Zn MNPOTHEIEKTPOJOM 3abesrneuye
(GyHKuioHanbHy riopuaHICTh (papageeBCLKOro CTPYMOYTBOPEHHs 1pH rnotexiianax 0+0.4 B
3 HCeBJOeMHICTIO ~ 13350 d/r Ta emHicHe HAKONMMYEHHS €Heprii npu noreHiiagax
0.4+1.24 B 3 enexkrpocrarnunoro emuictio 80 d/r,

OOrpyHTOBHICTL  Ta  J0CTOBipHiCTHL  pe3yabTaTiB  jaucepraiiiinoi  podoru
00YMOBJIIOIOTHCS  THUM, 110 BOHM OTPUMaHi 3 BUKOPUCTAHHAM 0aratbOX CyYacHHX
CKCIEPUMEHTAIILHUX METO/IB JOCTI/UKCHHS, TAKUX K eJIeKTPOHHA CKAHYIOYH MIKPOCKOTTis,
HU3LKOTEMIIEpATYPHA  MOpOMETpis,  peHTreHodoroemiciiina,  MeccOayepiBecbka |
pamMaHiBCbKa CIEKTPOCKOIMi, MaJlOKyTOBE pPEHTIeHIBCbKE pO3CIIOBAHHSA, iMIIe1aHCHA
CIEKTPOCKOITIS,  BOIBLTAMIEPOMETPisl, XPOHONOTeHIiOMEeTpisl.  PesyabraT, oTpuMani
PI3HUMM ~ METOJaMM, KOPETIOIOTh MK c0o00I0 1  B3aEMHO JIONOBHIOWOTLCS. Jlaui
CKCIEPUMEHTAIIBHUX BUMIPIOBaHbL 00pOOIIAINCS 3 BUKOPHCTAHHIAM CYHYACHHUX arpoboBaHix
KOMIT IOTEPHHUX a/IFCOPUTMIB.

ExcrniepuMeHTanbHi pesyabTaTit A00pe Y3roUKYIOTBCS 3 JHTEPATYPHUME JIaHIM
1110/10 CINOPIAHEHUX MaTEPialliB, MOSCHIOIOTHCS HA OCHOBI KJIACHYHUX MOJICICH OABIITHOTO
CJICKTPUYHOIO 1apy, KOHUENUIT (PaKTalIbHOCTI CTPYKTYP HAHOMOPHCTHX (a3, rporecis
IHTEPKATIOBAHHS.

OcHOBHI pe3ylibTaTi Juceprauiitnoi podoru omnyduikoBani y 14 crarax y (haxosux
HayKoBHX KypHaiax (Pisuka i Ximist TBepaoro tina, Electrochimica Acta. Optica Applicata.
Journal of Power Sources, Archives of Materials Science and Engineering ta in.), 2
nareHTax YKpaiHM Ha BHHaxojM, 15 marepiajgax Ta Te3ax JOMOBIJICH HA BITUYM3ZHAHHUX i
MbKHApoHUX KoHpepeHwisx. OrnyOiikoBaHi mnpami MOBHICTIO BHUCBITIIOOTH OCHOBHI
HAYKOBI 1 PUKIIA/HI pe3yJIbTaTH JUCepTaLii.

Juceprauiiina podora nanucana i opopmiiena goope.

AsTopedepar auceprauii noBHicTIO BioOpaxkae ii 3micT.

[Topsaa 3 THM, 10 AncepTaniinol poboTH MOKHA 3pOOUTH JICSIKI 3ayBaKEHHS

.YV nitepatypHomy orisiii JlouiJibHO Oyiio © OUTII MOBHO OMUCATH KOHIEIIIO
(ppakrasbHOro MmiAXoay A onucy OyA0BH MOPUCTHX MaTepialliB, 3B'S30K (ppakraibHOT
posmipHocTi 3 Xaycaop$iBcbkoto, (pi3nuHi OCHOBHU ii BU3HAUEHHS 3 KPUBHX PO3CistHus X-
MPOMEHIB.

2. Bukopucranus 0aratb0X pi3HOINIAHOBUX METOIMK JOCHIDKEHbL MPOLCCiB v
MOABIHOMY €IEKTPUYHOMY LIapi 3yMOBHJIO "MOBEPXOBY" IXHIO IHTEPIPETAILIO. O/AHOUACH
103a yBarow apropa 3ajiuiiuiancs 0e3 oOroBopeHb WMOBIPHI IHII [POLECH, K
MPOSBIIAIOTLCS, 30KpeMa, y MeccOayepiBCbKHX crieKTpax 3ajiza. lle sayBaseHus moikia
PO3IIISAATH SK NOOAKAHHS 110710 MOAATBIIHX J0C/1KEHb.

3. loninbno  Oyno O 3anponoHyBaTH MeXaHi3M  Mojau(ikauil  (pakTaibHOCTI
CTPYKTYpPH Ta 11 BIUIMB Ha PYXJIMBICTh HOCITB, L0 CIIOCTEPIracThes MPH YJIbTPA3BYKOBOMY
ONPOMIHEHHI. ' '




4. Ilpn ananizi 3MiH napaMeTpiB MOABIHHOTO ENEKTPUYHOrO wwapy merojom [Y-
CHEKTPOCKOMIT NpHU  yAbTpa3BYyKoOBii  moaudikamii  (pucyHok 3.5) Ta  iHTepKaIsilil
(pucynok 4.15) gouibHo 6y10 O BUKOPUCTATH PI3HULEBI CIIEKTPH.

5. Cnijt BIAMITHTH [€BHI HEAOJMIKM y odopmiaeHHI poOOTH. 30KpeMa, aHITIOMOBHI
MIMHCH HA OCAX JIeaKuX rpadikiB, J10Bri Ha3BKM naparpadis, He MpaBuiIbHE POPMYITIOBAHHS
BUpasiB, (Hanp., "B 3ane:kHocTi BiA", Tpeda " 3anexno Bia", umkim "3apsji-pospsa’. tpeda
LUMKIAN "3apsjuKeHHs-po3psay ", Ta iH.).

Bkasani HEAONIKM HE 3HWKYIOTH BHCOKOrO piBHsS JucepTauiiftoi  podoti
Beurpuna b.51.

B uisomy awmceprauiiina pobGora «MexaHizMu BruMBy (ppaktajibHOT OyIA0BH i
JIOMILIKOBOT ~ €HEPreTHYHOI  TOMONOril HAHOMOPUCTUX OIlOBYIICUIB  Ha e(MEeKTHBHICTD
HAKOMMYEHHsl eHeprii Ha IXHIH MeXi 3 eJeKTpPOIiTOM» € 3aBepUIeHOI0 Npalerw Ha
AKTYQIBHY TeMy, SIKa BHUPILIYE BaXJIMBY HAYKOBY 1 NPHUKIAJHY 3ajady B raiysi (izuku
HATIBIPOBIIHUKIB 1 JI€JICKTPUKIB - BCTAHOBJIEHHS MEXaHI3MiB NPOLECIB, 110 Bi0YBaOTHCS
V [OABIHHOMY €IEKTPHUHOMY LIapi MeXi po3Jlly MOPUCTHX BYIJICLEBUX MaTepiaiiB 3
CACKTPOIITOM MPH YIABTPA3BYKOBiH 00polii Ta IHTepKallOBaHHI, SIKI € MEPCHEKTHBHHUMMU
JUISL TIPAKTUYHOTO BUKOPUCTAHHS.

Beaxkaro, wo jauceprauiiina pobora «MexaHizMu BruiMBy (pakranbHoi Oya0BH |
JIOMILIIKOBOT ~ €HEPreTHYHOI TOMOJOrl HaHOMOPUCTUX OloByrienie Ha e(eKTHBHICTD
HAKOMUYEHHs eHepril Ha IXHII MeXKi 3 eeKTPOIIITOM) MMOBHICTIO BiANOBia€ ycim BUMOram
"TMopsiiky TpUCYJUKEHHS HAyKOBUX CTYMEHIB", 3arBepjuKkeHoro rnocranopor Kabinery
Minictpis Ykpainun Bij 24 aunus 2013 poky NeS67, a ii aBrop Beurpun boraan
sSlpociiaBoBHY — 3aC/IYTOBY€ MPUCY/UKEHHS HOMY HAyKOBOIO CTYMEHs Kanjaujaarta (iznko-
MaremMaTHuYHMX Hayk 3a cremiaiaphicTio 01.04.10 —  @¢izmka HaniBOpoBIAHUKIB |
JUENICKTPHKIB.

Odiniitnuii onoHeHT, 10KTOp (i3.-MatT. HAYK,
npodecop, 3aBijyBay kadeapu paaioizukmu
Ta KOMIT IOTEPHUX TEXHOIIOTi

JIBBIBCHKOTO HALIOHAJIBHOIO YHIBEPCUTETY
imeni [Bana dpanka

[Tinmuce bosnectn [.M. 3acBiguyio:
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