BIAI'YK
odi1ifHOT0 OTIOHEHTA, IOKTOpa TEXHIYHUX HayK, Mpodecopa
Yyraii Onera MukonaiioBuda Ha aucepTaiiiiny poooty Kysuenosoi Karepunu CepriiBuu
«MIiKpOXBUIIbOBA JIIETIEKTPOMETPIsl CUIIBHO MOTJMHAKYMX PIIMH Ha OCHOBI IIapyBaTUX
€JIEKTPOAMHAMIYHUX CTPYKTYp», IOIaHy Ha 300YyTTS HAYKOBOTO CTYIIEHS JOKTOpPA
¢inocodii 3 ramysi 3uanb 10 — [Ipuponnuyi Hayku 3a crieniaibHicTio 104 — di3uka Ta

aCTPOHOMIs

AKTYaJIbHICTh TEMHU.

JloCiPKeHHS T1eIEKTPUYHUX BJIACTUBOCTEN PIAKHUX PO3UMHIB B 007aCTl CHIIBHOL
JUcnepcii 1eeKTPUYHOI MPOHUKHOCTI J03BOJIAIOTH OJIEPKATH BAXKIUBY 1HGOpPMAIIIIO
PO MEXaHI3MHM B33a€EMOJIl CKJIAJOBUX pPO3UYMHY (HANmpHUKiIaa, OLIKIB albOyMiHy) 3
MoOJIEKyJIaMu po3urMHHUKA. CKIaIHICTh TAKUX JOCIIKEHb OB’ s3aHa 3 BUMIPIOBAHHSIM 3
JIOCTaTHHOIO TOYHICTIO BHUCOKHMX 3HAa4€Hb KOE(IIl€HTa ICJICKTPUYHUX BTpAT ¥y
MUTIMETPOBOMY Ta CaHTUMETPOBOMY Jlialla30HaX JOBXKHUH EJIEKTPOMATrHITHUX XBHJIb.
BukopuctanHs 1mapyBaTHX XBUJIEBIHUX CTPYKTYp € OJHHMM 13 3ac00iB TOJOJaHHS
3a3Ha4YeHOI CKIaaHOCTI. KpiM 04eBHIHOTO HAYKOBOTO 3HAYEHHS, BUBUYCHHS TIOMIUPEHHS
CJICKTPOMArHITHUX XBWIb B 3a3HAYEHUX CTPYKTYpaX Ma€ BAKIMBE 3 MPAKTUYHOT TOUKH
30py 3 OISy Ha MEPCHEKTUBU PO3BUTKY E€KCIPEC-METOAIB MOHITOPUHTY O10JIOTTYHO
AKTUBHHUX PEYOBHH Y BOJHHUX CEPEIOBUIIAX.

AKTyanpHICTh TEMH JUCEPTAllil MIATBEPIKYEThCA 11 3B’SI3KOM 3 KUJIbKOMa
JEP>KOFOKETHUMH TeMaMHU JTOCIT1IKCHb.
Ctyninb 00IpyHTOBAHOCTI HAYKOBHX I0JI0K€Hb, BUCHOBKIB i peKoMeHaai,
chopmy/IbOBAHUX B AUCEPTAIil.
OOTrpyHTOBaHICTh HAYKOBUX TOJIOKEHB, BUCHOBKIB 1 pEKOMEHAIIH, 110 BUKIIACH]
B nuceptanii Ky3nenosoi K.C., 0a3yeTbca Ha 1HGOPMOBAHOCTI MPO CyYaCHUM CBITOBUM
PiBEHb TEOPETUYHHUX 3HAHD 1 TEXHIYHUX PO3POOOK 3a TEMATHKH ii AMCEpTaIlii, a TAKOXK Ha
BCEOIYHOMY MIJIXOJ1 /10 BHUBUCHHS BU3HAYEHUX OO ’€KTIB 3 BUKOPHCTAHHSIM HOBITHIX
MaTeMaTHYHUX Ta EKCINEPUMEHTAIBHUX METOIB JOCHIDKEHHS 3 3aCTOCYBAHHSIM

Cy4aCHUX TEXHIYHUX 3aCO01B.



JlocTOBIpHICTH pe3yJbTaTIB 10CTiAKeHb.

JIOCTOBIpHICTh PE3yJIBTATIB €KCIIEPUMEHTATHHOTO JOCIIKEHHS Ta MAaTEMAaTHYHOTO
MOJICTTIOBAHHS TOIIUPEHHS E€JICKTPOMArHITHUX XBHJIb y XBHWJIEBITHUX CTPYKTypax, IO
BKIIIOYAIOTh CWJIBHO TMOTJIMHAIOYY PIAMHY, MIATBEPIXKYEThCA JOMOBIAIMH  Ha
MDKHAPOJHUX KOH(EPEHLIAX, MyONiKalisiMd B MPOBIIHUX 3apyODLKHUX >KypHalax Ta
PO3pOOKOI0 yCTAaTKyBaHHS, 3a JIOTIOMOTOIO SKOTO peali3ylThCsl 3allpollOHOBaHI B

JTUCEPTAIlil METOIN JOCIIHKEHHS 3a3HAYCHUX CTPYKTYP.

J10 OCHOBHUX HAYKOBHX Pe3yJIbTATIB IMCEPTAIIi CJIi/I BIITHECTH HACTYIIHE:
1. KnacudikoBaHO THNOU XBWIb, IO TOMHUPIOIOTECA Yy KPYTJIoMy METaJeBOMY
XBUJICBOJII 3 IIEHTPAJbHUM KBApIOBUM CTPWIKHEM, OTOUYCHHMM IIIAPOM  CHIIBHO
MOMIMHAIOYO1 PIIUHM, BIAMOBIIHO 10 THUIIB XBWJIb, 110 MOIIMPIOIOTHCS Y METaJICBOMY
XBUJICBO/I1, 3alIOBHEHOMY KBapiioM. OTpuMaHO 100pe Y3TroKEHHS YHUCEIBHO OTPUMAaHHUX
JAHUX 3 eKCIepUMeHTaIbHUMM naHuMu Jis HEjq; Tunmy xBumi. BceranoBneHo, 1o
HAsBHICTh CHJIBHO TIOTJIMHAIOYOI PIAMHM Yy KPYIJIOMY JBOIIApPOBOMY XBHJICBOMAlL 3
LEHTPAJIbHUM KBapLIOBUM CTPHKHEM MPU3BOAMTH J0 BIACYTHOCTI YACTOT BIJICIKAHHS MO,
Ha BIIMIHY BiJl OJHOPITHO-3aIIOBHECHUX XBUJICBOIIB, SKUM BJIACTHB1 YaCTOTH BiJCIKaHHS

MOJI.

2. Habyna momampIioro po3BHTKY  KOHCTPYKIliSE  KIOBETH  MIKPOXBHIBOBOTO
Iu(depeHIIiHOTO AieNeKTPOMETpa 3 MiABUIICHO 4yTiuBICcTIO Bu3HaueHHda KT cuinbHO
MOTJIMHAIOYUX PIMH 0€3 BUKOPUCTAHHS pedepeHCHOl PiUHU, SKa CKIAJAEThCS 3 JTBOX
KOMIPOK PI3HO1 JOBKHWHH, BHACIIJOK YOI0 KOMIIEHCOBAHO BIUIMB AU(PaKLIMHUX €PEeKTIB
HAa Kpasx KOMIPOK, a IIEHTpaJbHUN MIENCKTPUYHUA CTPUKHEHb Ta TOHKHUHN IIIap

JIOCIIIIKYBaHO1 PITUHU CITIBBICHI.

3. [Toka3aHo, 110 B 3aJ€KHOCTI BiJ 3017IbIIIEHHS KOHIICHTpAIlii 010J0T1YHO aKTUBHUX
peuoBrH (AaHTUOIOTHKH, TIIFOKO3a, CUPOBATKOBHN allbOYMIH JIFOMUHU, iMyHOTI00ymiH G
JIFOJMHU, BOJIHI Ta COJIBOBI PO3UMHU aTbOYMIHY 3 TIIIOK03010, TU(TEpiiiHUI aHATOKCUH) Y
pO3uMHI, BIIOYBa€eThes 3MeHIeHHs 3HaueHb KJIIT nux po3unHiB, BHACTIAOK 3MEHILICHHS
KUIBKOCTI BUIBHUX MOJIEKYd Boau Yy po3uuHi. 3HaueHHs KJII mux po3uuHiB
PO3PI3HAIOTECA Ui PI3HUX OI1OJOTIYHO AKTUBHUX PEUYOBMH Yy PO3YMHAX B Jlama3zoHl

HU3BKUX KOHLIEHTpaui. OTpuMaHO Y3roJKEHHS JaHMX 3MEHILIEHHS KUIBKOCTI BUIBHHUX
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MOJICKYJT BOJHM Y BOJHHX Ta COJBOBHX PO3YHMHAX albOYMIHY 3 TJIIOKO30H0 METOJIOM
MOJIEKYJISIPHO-TMHAMIYHOTO MOJIEJIIOBaHHS 3TAHO 30UIBIIEHHS Tigpartalii Ta yacy
ICHYBaHHSI BOJIHEBUX 3B’SI3KIB MK MOJICKYJIAaMH BOJIM 3 MOJICKYJIaMH O1jKa Ta TJIFOKO3H.
MiniManbHa MeXa BHUSBJICHHS OI1OJOTIYHO aKTMBHHX PEYOBMH Y BOJAHOMY pO3YHHI,
OTpUMaHa JICJICKTPOMETPUYHUM METOJOM, IOPIBHSAHA 3 MEXCI0 BHUSIBJICHHS IHIIUMH
MeTomamu, Ta craHoButh 1.22, 0.13, 0.28 ta 0.1 Mr/mi, BIAIOBIAHO IS TJIIOKO3M,

JeBOQIIOKCAIIMHY, aMiKAlIUHY Ta JIHKOMIIHHY.

4. [IpencraBieHO HOBUM MiAXia 10 3aCTOCYBaHHS MIKPOXBHIJILOBOTO AU(EPEHIIHOTO
JieeKTpoMeTpa Ta Oe3lepepBHY METOAUKY MOHITOPUHTY (EpMEHTAaTUBHOI peakilii
rigpomidy Oinka, 1[0 3aCHOBAaHA Ha BHU3HA4YEHHI JiiicHOi Ta ysABHOI wactuH K/III
(bepMEHTATUBHUX PEaKLIMHUX CyMIIIeH, Kl MICTSITh OUIKOBUHN CcyOCTpaT (CHUpOBAaTKOBUMN
anbOyMIH JIOJUHU a00 IMyHOrno0ymiH G moauHu) Ta pepmeHT Tpurcud. [lokazano, mo
sHaueHHs KJIII peakiifinoi cymimn 3 4yacoM peaxilii Tifpodizy Ouika 301TbIIYIOThCS Ta
HaOmkaroThes A0 3HadueHb KJIII Boau yepe3 mocTynoBe 3HWKEHHS KOHLIEHTpalli OUIKY,

BHACIIIJIOK YOr'0 301IBIIYETHCS KIIBKICTh BUIBHUX MOJIEKYJ BOJU B PO3UYMHI.

5. BcranoBneno, 1m0 3MeHmIeHHs  koediiieHTy 3aracaHHs xBwii  HE1;p y
BUMIPIOBAJIBHIA  KOMIpII MIKPOXBHJIBOBOIO JIU(EPEHUINHOTO JIIeeKTpOMETpa 13
CYMIIIIIO, B SIKIA BIOYBaeTbcsl (DepMEHTATHBHA PEAKIisl TiIpoJiizy Oijika, KOpEtoe 31
3MEHIICHHSIM 3 TPHUBAIICTIO PEAKIli KUIBKOCTI MENTUIHUX 3B A3KIB y OUIKY BHACIIOK
MpoIecy TiApomi3y Oiuika 3 TPUIICMHOM 3a JIaHMMHU BU3HAUYCHHS a0copOilii, OTpUMaHUX

MetogoM UV-Vis ciekTpodoToMeTpii.

HaykoBa HOBM3HA Ta NPAKTUYHA 3HAYUMICTh OTPMMAHMX Pe3yJIbTATIB.

HaykoBa HOBH3HA O1ep:KAHUX Pe3yJIbTATIB.

1. Brnepie knacudikoBaHO MOAM KPYIJIOTO METAJIEBOIO XBHJIEBOAY 3 LIEHTPAJIbHUM
TICJEKTPUYHUM CTPIDKHEM, OTOYEHUM IIapOM CHJIBHO TIOTJIMHAKOYOi PITUHHU, 10 HE
MarTh (PIKCOBAHUX YACTOT BIJICIKAHHS MO, a KoedirieHT 3aracanns s xBwii HEj; mae

HaWMEHIII 3Ha4Y€HHS TOMDXK 1HIIMX THUIB XBUJIb Y IIMPOKOMY JAlana3oHi 4acToT.

2. YI0CKOHAIGHO KOHCTPYKIIIIO KIOBETU [IICJIGKTPOMETpa, sKa HE MOTpedye
pedepeHcHOT pIIMHU 1 CKJIAJAEThCS 3 JBOX KOMIPOK PI3HOT JOBXKHUHHM, B SIKHX

KOMITIEHCOBAHO BIUIMB MU(PpakiiiHux e(eKTiB Ha Kpasx KOMIPOK, [0 MalTh aKClalbHY



4

CUMETPIIO Ta JIOCTaTHHO TOHKUM IIap JAOCIIKYBAHOI P1IMHHU, BHACIIIOK YOTO MiBUILICHO

YYyTJIMBICTh BU3HAYEHHSI KOMILJIEKCHOT JI1€JIEKTPUYHOI IPOHUKHOCTI PiJIUH.

3. Jicramo moAanbIIMi  PO3BUTOK EKCIEPUMEHTAIbHE BH3HAYCHHS  3HAYEHBb
KOMILUICKCHOI JIICJICKTPUYHOI MPOHUKHOCTI BOJHUX PO3UYMHIB psANY O10JOTIYHO aKTUBHUX
peyoBUH (aHTHOIOTUKH, TJIIOKO33a, CUPOBATKOBUHN aibOyMIH JIIOJAMHH, IMYHOTNIOOyniH G
JIOAVHYU, BOAHI Ta COJBOBI PO3YMHH OLIKYy aiabOyMiHy 3 JIOJaBaHHSM TJIIOKO3H,
nudTEepitHUN aHATOKCHH), K1 3MEHIITYIOThCS B 3aJI€XKHOCTI Bijl 30UIBbIIICHHS KOHIIEHTpAaIi
010JIOTIYHO AaKTMBHHMX PEYOBHMH Ye€pe3 3MEHIICHHS KUIBKOCTI BUIBHHUX MOJIEKYJ BOJAHM B
po3unHi. Ili pe3yapTaTH  MIATBEPIKEHO METOJOM  MOJEKYJISIPHO-IUHAMIYHOTO
MOJEJIIOBAHHS 3TIHO 30UIBbILIEHHS Tigparaiii Ta 4yacy ICHYBaHHS BOJHEBUX 3B S3KIB
MOJIEKYJI BOJIM 3 MOJIEKyJaMH OUIKa Ta TJIOKO3M Ta MAaioTh J00pe Y3rOKEHHS 3
pe3ynbTaTamMy,  OTPUMAaHMMHM  BIAOMHM  (apMakONEeMHMM  METOJOM  aHajll3zy

(dapmaneBTHUHUX npenapatiB — metogoM UV-Vis ciektpodoTomeTpii.

4, Bnepie 3anponoHOBaHO METOAUMKY MOHITOPUHTY (DEPMEHTAaTUBHOI  peakiii
riapoi3y OUIKIB aabOyMiHY Ta IMyHOTJIOOYiHY G JIFOAMHHU 3 TPUIICUHOM Y pPEaIbHOMY
yacl 4epe3 BU3HAYEHHSI KOMIUIEKCHOI AI€JIEKTPUYHOI MPOHUKHOCTI LMX PO3YMHIB, IO
3HAMIUIO MIATBEPKEHHS MeToAoM crekrpodoTomerpii. Ha BiaMiIHY BiJl KIaCHYHOI
METOJMKH, 115 peaklis He MOTpeOye nepepruBaHHS.

IIpakTU4He 3HAYEHHS] OTPUMAHUX Pe3yJIbTATIB.

1. PozpoOnenuit HOBUH MiXia 10 O€3MEepepBHOTO Y Yacl MOHITOPUHTY (PEPMEHTATUBHOI
peaxiii riipoiizy OiKa Mo)e OyTH 3aCTOCOBAHUM I MOHITOPUHTY O10XIMIYHUX peaKIii

6e3 HeoOX1THOCT1 pyiiHYyBaHHS (hepMEHTY Ta 3YIIUHKHU PEaAKIIii.

2.  3amnpomnoHOBaHA METOAMKA KOHTPOJIO MPOIECY Mepexoay AUPTEpiHHOTO TOKCUHY B
HETOKCMYHY (OpMYy aHATOKCMH METOJAOM MIKPOXBWJIBOBOI ICJICKTPOMETPIl st
TEXHOJIOTIYHOTO TPOIECY BUPOOHUIITBA BAKIIMHU MPOTH NUPTEPii 3aMiCTh BUKOPUCTAHHS

TBapuH.

3. Po3pobieHa KOHCTPYKIliSE BHUMIPIOBIBHOI KIOBETH 3 TIIJIBUIICHOI YYTJIMBICTIO
BU3HAYCHHS KOMIUIEKCHOI JI1CIEKTPUYHOT MPOHUKHOCTI PO3YHMHIB O10JIOTIYHO AKTUBHHX
PEUYOBHH B JIOCTaTHHO TOHKOMY IIapi piAMHU MOKe OYTH 3aCTOCOBaHA JJig O10MEIMYHHUX

JOCIIIKEHb, KOHTPOJIIO SIKOCTI Xap4YOBUX MPOJYKTIB, TEXHOJOTIYHUX MPOIECIB
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BUTOTOBJICHHS (papMaIeBTUYHUX PO3UYMHIB, KOHTPOJIIO MOIIUPEHHS O10JIOTIYHO aKTUBHUX

PEUYOBHH Y HABKOJMIIHE CEPCAOBUIIIC.

IToBHOTA BUKJIA/IEHHS Pe3YJIbTATIB A0CTiIKeHb B ONy0JJiKOBAHUX MPAaIsiX.

PesynpTaTti mocmimkeHb Oyiio MpeACcTaBiICHO Ta OOTOBOPEHO HA S5 MIKHAPOIHHUX
KOH(EpeHINiAx 1 omyOaikoBaHo B 5 cTaTTsax (1Bl 3 skux Q1), oqHOMY maTeHT! HA BUHAXI]
VYkpainu ta ogHOMY po3aily y kHu3l. Omy0IikoBaHI MaTepiaiy MOBHICTIO B1I0OpakaroTh
3MmicT aucepranii Juceprtaiiiiina po0oTa BiamoBigae BumoraM llopsaky HpuUCYyIKEHHS
HAyKOBUX CTYIEHIB 1 PUCBOEHHS BUEHOTO 3BaHHS CTapIlIOT0 HAYKOBOTO CHiBPOOITHHKA.

Ouinka 3micTy Aucepramii.

Hucepramiss Kysnenosoi K.C. ckimamaerscs 31 BCTYIy, YOTHUPBOX PO3JILIIB,
3araJbHUX BUCHOBKIB, OJTHOTO J0JaTKa Ta CIIUCKY BUKOPHUCTAHOI JITEPaTyPH.

VY Bcryni OOTpyHTOBAHO aKTyalbHICTh TEMHU JMCEpTallii, MoKa3aHa i HayKoBa 1
NpakTUYHA IMIHHICTh, C(HOPMYJIHOBAaHI MeTa Ta 3ajadi JOCHIJKEHHS, SIKI HEOOXiTHO
BUPIIIUTHU JJIs1 11 JIOCATHEHHS, OMWCAHO 3B’SI30K JMCEpTallii 3 HAYKOBUMHU IIJITaHAMH Ta

TEeMaMH, IPUBEJICHA anpooarltis Aucepraiii 1 myoikaiii.

B po3aini 1 BUKOHAHO OTJIsif IiTepaTypy Ta OOTPYHTYBAaHHS 3aB/laHb JUCEpTAIlii.

B po3gimi 2 po3riasHYyTO MIKPOXBWJIBOBHM XBWJIEBIIHUN A1€IEKTPOMETPUUHUIMA
METOJI BU3HAYEHHS KOMIUIEKCHOI MI€JIEKTPUYHOI MPOHUKHOCTI CHJIBHO TMOIVIMHAIOYUX
piauH. BUKOHAHO aHaii3 XapakTEPUCTUYHOIO PIBHSHHS, PO3MOALTY €JIEKTPOMArHiTHOIO
MOJIE Ta TUIIB XBWJIb JJIS XBUJIEBIJIHINA IIApyBaTiii CTPYKTYpPI 13 CHJIBHO MOTJIMHAIOYOIO
PIAMHOIO.

B posmini 3 BUKOHAHO JIEJEKTPOMETPUYHI JOCHIIKEHHS BOJHUX PO3UYHHIB
010JIOTIYHO AKTMBHHMX PEYOBHH y MIKPOXBWJIBOBOMY aiana3zoHi. HaBeneHno pesynbTaTu
BUMIPIOBAHHSI KOMIUIEKCHOT JIEJIEKTPUYHOI MPOHUKHOCTI BOAHUX Ta COJIbOBUX PO3YHHIB
[JIFOKO3W, BOJHMX PO34YMHIB aHTUOIOTUKIB. JlaHl i1 aHTUOIOTHMKIB TIOPIBHSHO 3
pe3ysibTaTaMU JIOCHIKEHHS CIIEKTPOPOTOMETPUYHIUM METOIO0M.

B posznini 4 311iicHEHO MOHITOPHMHT Nepediry (pepMEeHTaTUBHUX pEeaKIliil Tiapoi3y
OUIKIB METOJIOM MIKPOXBUIHLOBOI AuGEpeHITiaTbHOI JIeIBbKOMETPIi B peaTbHOMY dHaci.
Opep>kaHi JaHl MOPIBHSIHI 3 pe3yjbTaTaMu BHUMIPIOBaHHSA abcopOuii (hepMeHTaTUBHHUX

PEeaKIHNX CyMiIel T11poi3y O1Ka CreKTpo(hOTOMETPUYHUM METOIOM.
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BucHoBku 110 po3auniB Ta 3a pe3yibraTaMu poOOTH C(HOPMYJIBOBAHI YITKO 1
BIJIMTOBIIAl0Th 3MICTY IMCEPTAIlii.

Crnucok BHKOpUCTAHUX JKepen 13 129-Tu HaliMeHyBaHb € MOBHHMM, CYYacHHUM 1
BKJTFOYAE MTEPEBAKHO 3apyOiXKHI IMyOJTiKaIlii CBITOBOTO PiBHHI.

AHoOTaIlis BimoOpakae OCHOBHUUM 3MICT AWMCEpTallii Ta B TOBHIH Mipi pPO3KpUBAE

HAyKOBI1 pe3yJIbTaTH i MPaKTUYHY I[IHHICTH POOOTH.

AkaeMiuyHa J00POYECHICTb.

[Topyiiens akajaemMigyHO1 JOOPOYECHOCTI B JAMCEpTAIlii Ta HAYKOBUX IyOJIIKaIlisgX, B
SIKUX BUCBITJICHI OCHOBHI HAYKOBI PE3YJIbTAaTH JIUCEPTAallil, HE BUSBJICHO.

VYci pe3ynabTaTH, SKI BHHECEHO aBTOPOM Ha 3axUCT, OTPMMaHI CaMOCTIHHO U
MICTATBCSI B OMYyOJIIKOBaHUX HUM poOoTax. Y pobOoTax, omyOJiKOBaHHX y CIiBaBTOPCTBI,
BUKOPUCTaHI TUIbKU Ti 171€1, MOJIOXKEHHS Ta PO3PAXYHKH, SIKI € pe3yJbTaTOM OCOOMCTHX

HAyKOBUX TMOIIYKIB TUCEPTAHTA.

Ilo nucepranii MO:KHA 3pOOMTH HACTYIIHI 3ayBAKEHHHA:

1. HepoctratHbo yBaru MNOpPUIIIIEHO TOMY, Yy SKHI crnoci®0 Oyso OI[IHEHO MNOXUOKHU
BUMIPIOBAHHS JIMCHOI Ta YSIBHOI YaCTUH KOMIUIEKCHOI JI€NEKTPUYHOI MPOHUKHOCTI
CHJIBHO TIOTJIMHAIOYUX PiIMH.

2. Ilogexynu 3ycTpivaioThcsi HeTOuHI abo HeBmami Bupasu. Tak, Ha ctop. 26
CTBEPJIKYEThCA «Y MIKPOXBWIHOBOMY Jiama3oHi 4dactoT Bix 0 go 20 I'Tu». A Ha
cropiii 35 uutaemo «KokHa KoMipka CKJIQHA€ThCsl 3 KPYTIOTO IUIIHAPUYHOTO
OTBOPY Y METAJIEBOMY KOPITYCl KIOBETH 3 IICHTPAJbHUM KBAapIIOBUM CTPHKHEM,
OTOYEHUM CHJIBHO MOTJIMHAIOYOIO».

3. Jesxi BUCHOBKM oueBUIHI. 30KpeMa, Ha cTop. 47 untaemo: « TakuM YMHOM, TapamMeTpu
XBWIb (koedimieHTH ¢a3u 1 3aracaHHs), L0 TMOLIMPIOETHECA B JOCIIIKYBaHIN
mapyBaTii XBUJICBIAHINA CTPYKTYpl 13 CHJIBHO MOTJIMHAIOYOKO PIAMHO0, 3aJIekaTh Bl
KJIIT cunpHO mornmMHaro4oi piguHmuy. Xi0a MokHa OYyJ10 OUIKYyBaTH, 110 Taka piAuHa HE

Oy/e BITMBATH HA TApaMETPHU JIEKTPOMATrHITHUX XBUJIb?

PazoMm 3 TuMm, nepeniueHi HEOMIKM HE BIUIMBAIOTH Ha 3arajbHy MO3UTHUBHY OI[IHKY

BUKOHAHOI poOoTu. Jlucepralis € aKkTyaldbHOIO 1 Ma€ BHUCOKY HAyKOBY IIIHHICTh Ta



MPaKTUYHY 3HAYYILICTh.

BUCHOBOK

BBakaio, 110 3a aKTyalbHICTIO, HOBHM3HOIO, HAyKOBHM pIBHEM Ta 006CATOM
MPOBEAECHUX JOCHKEHp auceprauiiina pobota KysuenoBoi Karepunu Cepriisuu
«MIiKpOXBHW/IbOBA JIie/IeKTPOMETPisi CHJIBbHO TNOIVIMHAKYUX PIIAH HA OCHOBI
ApYBATHX €JeKTPOAMHAMIYHMX CTPYKTYpP» B TMOBHIM Mipi BiAmMoBizae BuMoOram
ITocranoBu KabGinery MinicTpie Vkpainu Bix 12 ciuns 2022 poky Ne 44 «IIpo
3aTBep/KeHHs Ilopsaky mnpucykeHHs cTyneHst JAoKTopa dinocodii Ta ckacyBaHHS
pilleHHs pa30BOi crHeuiali3oBaHOi BYEHOI pajd 3aKkjaay BHIIOI OCBITH, HAyKOBOI
YCTAQHOBH TPO MPUCYIDKEHHs CTyneHs HoKTopa ¢inocodiin, a i aBrop, KysHerosa
Karepuna CepriiBHa, 3aC;TyroBye MpHCyUKEHHs HAYKOBOTO CTyNeHs J0KTopa dhinocodii 3

ranysi 3HaHb 10 — [Ipupoaunyi Hayku 3a cneniansHicTio 104 — Mi3uKa Ta aCTPOHOMisI.

OdoiuiliHui OTMIOHEHT:

JOKTOp TEXHIYHUX HayK,

npodecop kadenpu dizuku

HarnioHanbHOro aepoKOCMIiYHOTO YHIBEPCUTETY
iMm. M.€. XKXykoBcbkoro "XapkiBcekuit aBialiiHui iHCTUTYT" /11
MOH Vkpaiuu / Oner YYT AU

AaepOKOCMIYHOTO YHiBepe
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