
BI4CHOBOK

IIpo HayKoBy HoBr43Hy, reopeTurrHe Ta upaKTllqHe 3HaqeHHt pe3yJIbTaTiB AI4CepTaIIii

Xaanrca €sreHa leHnadfi oBrlqa

<<.{unauiuni upoqecr{ B iOnocQepHoMy paAiorcauad: pesyJIbTaTII Aucranqifinoro

p aqio:onAyBaHHfl ionocQePn>'

f,Ka no.uaerbcr Ha sgo6yrrx HayKoBolo cryneHr AoKTopa SilocoSii

s ranysi 3HaHb 10 flpupoAnra'ri HayKI{

sa cneuiamnicrro 105 llprr naAHa Qisuria ra HaHoMarepianra

1. Oqinrca pooour r4O6yna.ra y rpoqeci IIiITOTOBKI'I Al{ceprauiiTa BuKoHanni

Acuipanr XAanro eBren fennaAifioBurl BIIKOHaB y noBHoMy o6c'ssi

iH4uni4yanrnufi un BT4KOHaHHq oceiilIro-HayKoBOi uporpauu niAroroBKl4 AOKTOpa

Qiloco$ii. Ocsirufl llporpaMa n o6cssi 40 xpe4rarin ECTS BI{KoHaHa y IIoBHoMy

o6c.ssi. Bin ycuiurHo cKJIaB nacrynni Aucquunisu:

3anirua:

1) <<@inocoQcrrci 3aca/Ivra MeroAonorix HayKoBI4x AocliANeHb) - 100 6anie;

2) <lliaroroBKa HayKoBr4x uy6nixaqlfirarpe3eHrallifi pesyJlbrarin AocliAxeur>

- 97 6wtn;

3) <Inooprr,raqifi-ni re Horlorii y upraxnawnir Qisuuil> -95 6afis;

Icnraru:

4) <InoseMHa MoBa 4na acuipanris (anrnificKa vrona)> - 99 6attn;

5) <Arryalrui upo6neMlr Cyqaclroi upr,rrnaAnoi $irrar<n ra HaHoMarepianiu>> -92

6) <Arryanrni npo6neMr{ cyrafiroi pa4iosisnrcr'r ra eneKrponiM> -95 6atlJF;

Bci 3aIIJIaHoBani nnAu po6ir 6yttu suKoHaHi cBoeqacHo' 34o6ynau uJIrAHo

cuinupaqronan 3 HayKoBrrM xepinnuxoM IIpOT'IOM ycboro TepMlIIy HaBqaHH'u B

acuipanrypi.

inlunilya;r bHoro IIJI aHy H aBq aJlblroi ra u ayrcon oi p o6oru'

6atu;



2. O6rpyHTyBaHHn nudopy reMrl AocniAxeHHr'

Ionocoepa AoTeIIep 3iull4lxaerbc{ ocHoBHrIM KaHaJIoM uoluklpe]HHs' pa4ioxnnlr

pisnux AianasoHis (ei.q nrpafi HI435K1IX Ao HaABIIS9KI'IX vacror)' Oco6fireicrrc Ubolo

KaHany e sanexHicrr fioro [apaMeTpin eia cTaHy xoctr'ti'IHOi UOroAz' KocNli'IHa IIoIoAa

3euni. llennufi BHecoK Y

BlrcoKoeHepreruqHi uPoqecz

craH roctuti'IHOi noroAu MOXyrb I.aBUil4 Vr

TexHoreHHoro [oxoAxeHHfl. Bunzs A]Kepen

napaMerpin raualY

eHeproBllAinenns.

lorlrl4peHHt, TaK i Anr orpI4MaHH{

B uboMy IroJrrrae aruYalruictl

flunarvriuui upoUecu B ionocSepi .qoclilxyrcTbcq 6ararrua Ha3eMHIIMII Ta

cyryTHlIKoBtIMII MeToAaMII. Cynyrnurconi ueroAl{ [poBoAsrr suMiploBaHHfl f,K ln Sltu'

TaK i u'rrxor'r upocniuyeaHHr ionocQepu. Ocranniru tlacoM ua6yna 3HaqHoro

po3BLIrKy GPS-rexnonori-f BlIBqeHHf, 4unauirz ionoc$epu' Cepe4 Ha3eMHI4x MeroAlB

nafi6inrur inQop\,laruBHllM e MeToA HeKoIepeHTHoro po3citHHt' r{epes BI{coKy

napricru parapv HeKorepeHrHoro posci.runr He Moxyrb BecrI'I 6esuepepnnuil

ruoniropunr ionoc$ epu. Hafi6inrurprfi o6crr iuifopuaqii npo ionocQepy (npunafirvrui

AO MaKcr,rMyMy urapy F2) oTpI4MaHo 3a AonoMol,orc rrlepexi ionoson4in', 'sri

BrrKopr4cToByroTb Beprr{KaJrbHe 3oHAyBaHHfl ionocsepn. IoirogouAl{ po3raluoBaHl Ha

seN{Hifi ryni nr<pafi nepinnorr,ripno. Kpiu rolo' BOHI4 Aalorb iutpopuaqiro npo AI'IHaMlqHl

rpoqecu n iouocsepi uepenaxHo HaA vricUervr po3raIIIyB a1g11g.', ionosonAa'

Eingue MoxJll4Bocrefi An AocniAxeHHfl B ranysi paaioQisuKll leoKocMoca'

Br{BrreHHf, KaHaJry rro r4peHHr pa4ioxnu6 i Ausarui.rHlax upoqecin n ionocQepi r'rarorr

3aco6u [oxrrJroro 3oHAyBaHm. B IIbOMy BI'IIIaAKy MOXtyTb BI4KOpI4CTOByBaTI{c'f, 'flK

uacsi pa4iouepeAaeanrHi upracrpoi raK i rraepexa pa4iouonnux cranUifi' 3a

.IlorroMororc [oxr4Jrofo 3oHAyBaHHt BAaeTbcf, oxo[IITI',I SHa'IHi perionu 3erranoi xyli (aN

Qoprryerrc-fl, repIII 3a BCe, qpoqecaMkr Ha conqi Ta, B vrenurifi r"ripi, 4pollecaMpr Ha

eHeproBr4AireHnq pisnoi Qisuunoi rpI4poAI4 na ionocoepy 3yMOBTIIOe ii 4rauaruiry'

Bns.reHHr Aznarui.r IIx rpoqecir y ionocQepi e BaxnuBIIM' f,K 4lx pa4ioQisnrn

feoKocMoca, [porHo3yBaHHt

eiAoN{octefi rpo AXePeJIa

nocriAxenr.



.rIO IJIO6aIbHI,IX), i rrau CaMI4M BI4BqaTI'I 4uuauiuni npOqecu B TSOKOCMOSI HaA IILIMI{

perioHaMI{.

Mera i saAa.Ii AocnigxeHllfl. Meroro Aucepralliftnoi po6oru e

eKcnepI4MeHTiuIbHi AocJIiAXeHIIf, xapaKTepI4cTlIK paAioculHaliB i uaparraerpin

Ar.rHaMirrH'rx npoqecis Ha rrpr,rKJraAi IIpUpOAHI,IX (conxuni sareluHeHHt' coHf,rIHI'Ifi

repuinarop, reorcoclri.IHi 6ypi) Ta rexHoIeHHIIX (crapru paKer i uoryxue

pa4ionuupoMiHloBaHnx) .uxepel.

AIs AocqIHeHHfl IIOcTaBJIeHOi MeTu n po6ori poSn'xsyroTbg'f, HacTylHl3aAatll:

- ErcuepnuenralHri AOCJTiA)KeHH' Ta oTpI'IMaHHt rcinrxiclrux Baplaq[I

xapaKTepI4CTLIK pa4ioxnunr Ta IIapaMeTpiB ionocSepn, BUKJIVKaHUx CoH{r{Hl4MI4

3ATCMHCHH'MI4.

- Er<cneprauenranrni AOCIiAXenn-t Ta oTpIrMaHH.f, xinrrciqrux napiauifi

xapaKTepI4cTIIK pagioxnunr i uaparvrerpin iouocsepnrax rpoqeciB' BIIKJII{KaHI4X

cTapraMu Ta rroJrboTaM BaX(Krrx paKeT y cuorifinrax i s6ypeHr{x yMoBax'

- Ercueplruenralgri AocniA)KeHIIfl ra orpuMaHH'g rinrxiqrux napiaUifi

xapaKrepr4crrrK paAi xBnJrb ra rrapaMerpis senuxoruacurra6sux s6ypeHr e ionoc$epi

uiA snrusoM rlory)I(Horo p aAio Bu[p oM rHIoB aHrul'

- Ercuepl4MeHriulbHi Ao niAxeHHt uapaMeTpiB ionocQepnux rpoqeciB'

BrlKJrrrKaHrrX reorocuiqnoro 6ypero Ta ix BurIuBy Ha naptaqrt XapaKTepvcrLIK

paAloxBr4Jlb.

- @isu.{Ha inreprperaui.f, orpr{MaHr.rx pe3yJrbraris i yrouneHrul MexaHislvlis

notllnpeHnx ionocSepHllx a6ypenr ni4 eucoroeHepreruqHl4x AXepeJI'

O 6' exm do cniduceHH.fl -AIlHaMiqHi upoqecrl n ionoc0epHoMy pa4ioranani'

Ilpednem docniduceunn xapaKTepI{cTI4KI4 paAlOCI{rHtuIlB I s6ypenr

ionoc$epHoro pa4ioranany, Blr3HalreHrur ocHoBHktx uaparrlerpin Auna\ai'IHI'IX

rpoueclB.

Memodu docniduceruu. y 4ucepraqii BllKopt4croBylorbct niloui MeroArI

cTaTr4cTtrqnoi paaioQisuxz Ta MaTeMaTI4qHOi cTaTI4CTIIKLI, eKc[Iepl4MeHTiulbnuft uero4



BepTI{KitlbHoIo Ta IIOXI4JIOIO paAio3oHAyBaHH-tt, cTaTI{CTLITIHI4fr aHaJIi3' qplcloBi

MeToAI4 KOMII' IOTepHOi M aTeM uTvIKI4, a TaKO X S iSHuu e M OAeJIIOB arrur'

3. 3stggOK po6OTI{ 3 HayKOBIIMII IIpOIpaMaMIIT IIJIaHaMI{ I TeMaMII'

v .4nceprardi naseAeHo pe3ynbTaTl,I AOCJIiAX9H6, BIIKOHaHI4X aBTOpOM 3 IIOIO

HayKoBr4M KepiBHr4KoM nporf,IoM20214024pp. siAnoeiAHo Ao rlepeni'reHux HulKqe

rrayKoBo-AocniAHl4x po6ir KaQeApu KocMrqHol

HauioHarbHoro yninepcurery il'reni B. H. Kapasina'

pa4ioSi:zru XaPrincrroro

I. nucranutitttuir BrJrr,rB eJreK'rpoMarsirnoro nuupouiuloBaHHt Ha eneKTponHi,

pa4iorexHiuni 3aco6u ra KaHiLIIu rerleKoMyHirallifi (20212023 pp')' HoMep

Aepxpeecrpaqii 0 1 2 lU 1 09 8 8 1 (nuroHaBelrb Hanpxrvrxy)'

Z. Benurouacurra6ni Ta rno6anrui $iauvni upoqecra B cucreui 3erulr-

arrvrocQepa-ionoc$epa-MalHiroc$epa rpnpoAHolg ra TeXHoIeHHoIo uoxoA)I(eHHt

(2OZZ-2024 pp.),HoMep Aepxpeecrpaqii 0122U001476 (nuxoHaBellb nanp-rrrar<y).

3. flpoerr HaqionanbHoro Qonly AocniAxenr Yxpainn 2020.0210015

,,Teoperuqui ra eKcrrepnMenralrHi AocniAxeun.s rro6arbHktx r6ypenr upupo4noro i

rexHoreHHoro noxoAxeHH.rr B crrcrerr,ri 3erun.r - arrvrocS epa - ionoc$ep t' (2020-2021

pp.) (nuxoHaBellb nanPnnmY).

4. Oco6ncrufi BHecoK ArrcepraHTa B orprlMaHrlx HayKoBrIx pe3yJlbrarin ra

ixnq HonI{3Ha.

Bci nayroni uy6nirallii Htlul{caHo y cninanropcrni. Oco6ucruir BHecoK

MacI{By eKcIIepuMeHTttrIbHlIX AaHI4Xs4o6ynaua rlorrtrae B o6po6qi 3HaqHoro

rroxrrJlolo ra BeprIIKiuIbHoIo 4ounnepiBcbKoro pa,qiosoHAyBaHHf, (2009-2021 pp')'

ixurovry auanisi, upone4enni pospaxynrin, HaItuIcaHHi pos4iliB crarefi i res'

6esuocepeAnifi yracri B o6ronopenni ra Sisuvnorrly rnyuaueuni orpl{MaHl4x

pe:ynrrarin. Pesynrraru po6ir rpeAcraBrleHo Ha

oco6ncro.

r<ouQepenqixx r4o6YraveIra

l. nm uoxr4Jroro Br{ soH4yBaHrrfl ionocQepll oTpI{MaHO CKOpI4rOsaHufi 3aKoH

ceKaHca. a raKo)K cu nsiAHorrreHHr Ans ouiHrrl MaKcl{Malrnoi 3acrocoBHoi uactotlt,



rorrrr4peHHsM Afx.

eJreKTpoHiB y xBrrrri

ni.Unocnoi alnnniryAu r<sa3iuepio4r'rvnrnx s6ypenr i ee11rqru{u anepio4utlHl'D( s6ypeur

ronqenrpaqii erIeKrPoHlB Y ionocQepi. llpo4ervroHcrpoBaHo gacroconnicrr

cniesiAHollreHb rrpll BlIKopucraHni Ha rIpaKTIIul'

2. 3 3acTocyBaHH.rrM 6araro'IacToTHOIO 6ararorpacoBol.o KOIepeHTHOIO

pa4iorexniqHoro KoMIIJIeKcy BI{ 4ianarony AJII npocTopoBo po3HeceHoro rroxuJloro

pa4ioson4yBaHH.f, ionocsepu po3po6rreHo MeroAI,IKy BI43HaqeHrul naparraerpie

pyxoMlrx ionocQepnnx s6ypenr: uepio4y, Iopl43oHranrnoi AoBXI',IHI4 XBI'IJII'

ropr43oHran6roi urnuAxocri fi a3l4Myry IIpIIXoAy. fli4rnep4xeHo' Iqo pyxorui

ionocsepni :6ypenHf, 3 niAnoniAnrarrau uepioAaMl4 BI4KJII4KaIOrbct leHepaqlelo ra

BrsHaqeHo ni4nocuy arvrnniryAy s6ypeur KoHqeHTpaqll

Ta HarrprMoK il uepervriulenna. Ycniuftre QynxqioHyBaHIUI

pOspo6neHoro 6araroqaCToTHor6 6ararOrpacoBoro pa'4iOrexnlqHolo KoMIIJIeKCy

roxrrJroro 3oHAyBaHHf, ionOcQepu rpoAeMoHcTpoBaHo nil qac AocniAxenns

AunaMi.IHI{x up oqecin, nrauuraHl4x p isuuuu Axep elaMII eH eploBuAinenn's'

3. KorvruneKc lloreHqifiHo Aarnnfi BvflBIIflTIT siAHocue A3I{ -10-10' scyn Qasn e

HrI 4ianasoni -0.1o, napiaqii aMrrniTyArl crlrfrarry He MeHIue 2-3o/o, a6ypeuur

KOHUeHrpaqii enercrponin s BiAHOCHOIO aMIIJIiryAoto He MeHIIIe'

AuHaMi.rHi Upoqecra, xri cynpoBoAxylorbct BepTI,IKaIIbHI'IM pyxoM

MeHruoK) -0.02-0.05 rvr/c.

4. flpoananfuoBaHo uapaMerpr ionoctfepnux s6ypeur, qo rocJIrAyB€uIu 3a

crapraMr,r 8l par<erra Corcs ra 53 paKer Ilpomou e roqnrofporuy EafiroHyp y 2009-

202t pp. fli4rnepAxeno iuryn aH:Hfl' 4erinrxox ryyr qacin sauisHlonailHfl' NaoxJlltsol

peaKrlii ionocQepu Ha crapr i uonir paKer. 3na'reHHr rlrx.raciB srrriuronarzcs ni,q -10

Ao -300 xs. iN{ ei.quosiAae Aerinxa rpyn yAaBaHI'lx ropIl3oHTilJIbHI4x urslaAKocrefi

ro-upeHm s6ypeur (-100-200 rr,r/c; 390 + 23 vlc;0.97 +0.10 r<r'r/c;1'28 + 0' 13 rrr'r/c;

1 .68 + 0. 13 xlur/c ;2.07 + 0. 13 ru/c, a raKox -8 rvr/c). TaKi rusuAt<ocri Malorb uoeiJ]rHi

Afx. Afx TexHoreHHoro [oxoAxeHlltt, yAapHi xnuni IyCTIIHI'I' UOSiITHi ra snu'IafiHi

:cltx -10-2 
o/o

si rueu4ricrro

TA

HE

MfA xruni. Bnnuxaroui s6ypeuHA) flK IIpaBIIJIO, 6ytru rnasiuepioAuqHl4Ml'I' Ilepiol



craHoBr.B sia -5 lo -20 xB, a arvrnniryAa [3r{ - 0.1-0.3 fq. BiaHocHa aMrlrriry4a

rnarinepioAr4rrHrlx napiarlifi KoHrleHrpaqii enerrponin sa3erqafi craHoBI4JIa -l-l0o/o,

pi4ure Aoc.rrraJra -20%. Bcrauoereno, ulo BI{.f,BrreHHf, peaxqii ionocSepu Ha

ni4,4aneHu fi sa - 2000 KM crapr i uonir seruroi paKerLI ua $oni reorocuiqnoi 6ypi

4onnnepiBcbKl4M MeT AoM sa3sl,I'Iafi MolKJIuBe sa in4ercy Kp^o* I 5, a Sa 6inruux fioro

3HarreHb Ayxe ycKJraAHeHO a6o ssaraJli HeMO)KrII{ee. Y p.a4i eunaAris HaBlTb 3a

in4ercy Kp^o*:4 Bu3HarreHHf, pearuii ycKJIaAHeHo. O6rpyuroBaHo, Iqo I.nfl'

uiAsr,rqeHns naAifinocri era-f,sJreHHs pearuii Ha crapr i nonir paKerl4 4onnnepiscKufi

pa\ap 11oBr4HeH oAHoqacHo rrparlrcB urur Ha nugui qacror y Aiauasoni ei,( I51 Ao 4-

6 Mfq. Ili4mepa)KeHo iqrynaunr Aerilrxox rpFI roprr3oHrallbHl4x y4aBaEvrx

rrrBr4AKocrefi uoulapeHH.fl s6ypenr: 1.7-3 rrraic i 6inrure, 700-1000, 300-700, 150-

260 vrlc.

5. Buronano pa4io$israuni cnocrepexeHH.f, 3a Al4HaMiqnuun upoqecaMl'I B

iouocQepi upor.rrorra C3 10 uepnm 202l p. i s KoHrporlbni ruri. BcranonneHo' Iqo

.racoei eapiauii [3rI ua Beprr,rKarrbHr,rx i uoxranux paaiorpacax B qinorray 6ynu

uo.qi6nr.rrvrn. HaroxrrJrlrx pa4iorpacax uouirniure nosHaualracfl 6ararouoAosicrr. C3

cyrpoBoAx1.giuloc.fl uocr,rJreHH.rrM xBrrJrbosoi axrHnnocri n aruocoepi fi ionoc$epi'

Cuocrepiruuocr He MeHrue rpbox xBrrrIboBI,Ix qyrin. 3na'reHHfl uepio4in (T= 5-12 xn)

i ei4Hocnnx awniryA (6n = 0.3-0.6oh) cnigulrrrlr' rpo re, Iqo xennroei a6lpeuua

BtrKJrrrKaHi arrraocQepHuMr{ rpaniraqiirnurvttt xBrrJItMlI. Anepio4u'rH[fi eQenr C3

Br4flBvrBcfl. 3aHaATo M€UII4M (rr,renure 0.01 fq), a6u fioro "n'roxsa 6yno BneBHeHo

Cuocrepiraru, Manicrr etferry 3yMOBJIeHa He3HarIHoIo $aaorO qaCTKOBOIO

3areMHeHHf, HaA Xapronolur (ue 6imule 0.11)'

6. Bneprue 3a AorroMororo fHCC-rexnolorifi AocniAxeHo peaKlliro IIEB sa

coHrrrHe 3areMHeHss25 )noBTru{ 2022 p., rllo Muulo rr,ricqe rrepeA rIpoxoAXeHHf,M Ta B

nepio4 npoxoAxeHH aevipuroro repruinaropa. BcraHoBrIeHo, Iqo peaKlrir ionocQepn

na C3 cuocrepiraracfl. y rno6anrHr{x Macrrra6ax (ni4 cranqii Pefix'rsirc Ao cranqii

Honocu6ipcrx), a caMe C3 sauycrae tfisur<o-xirrtiqni ra AI,IHaMi'rni upoqecu B cucreui



3AIM, rKi 3a6e3reqyrcrb rrpoAoBx(eHHr peaKrlii ioHoc$epn i nicns garin'reHH-fl

3areMHeHHr ra uicn-fl 3axoAy conqs Ha uonepxui 3el,rni. Bnepne orpl'IMaHo

crarucrr.rqHi xaparrepucrlrKrr s6ypeHr [IEB, Br.rKJrI4KaHLIx 3areMHeHruIM na pisnux

rr7rporax ra AoBrorax. CnoepiAnoro 6ym uoneAinra napiauifi IIEB uiA 'Iac ra uicnq

3axoAy coHrlr. 3uenurenn-s |IEB Aocrrirno 1.0-19.0 TECU, a MaKcl'rMiurbHe siAHocHe

3MeHrueHH n rrpu6nusHo -0.32. 3naiHra ncix uapavrerpie s6ypennr IIEB OKTIaAHI{M

qr,rHoM 3allexiulu ei4 niAnoqroi IIJI9 i uorcpurrx AIIcKy ConUg. IIe Mo)I(e

rrorcHroBarrlcr HeMoHoroHHr4Mn gruiuaur{ KoHrleHrpaqii eJreKTpoHin y 4ennuit uac,

alcrzsisaqierc iouoc$epHo-nrla3Moc$epuoi ssaeN'IoAii nportloM C3, s6ypenu'rvt

cricreMr/r ionoc$epH x crpyruin, neprraKarrbHtlM apeilSona uJIa3Mrr, a raKo)K BnJIutBoM

BeJrlrKoMacrura6nux s6ypenr ronqenrpaqii enerrponin, qo reHepyloTbct

3areMHeHrurM. gac sauisHrosaHHf, uar uuanrnoi peaxuii ionoc0epu eiAHocHo

MaKcrrMirrrrnoi Saau 3areMHeHHr craHoBun 15-25 xn. Tprananicrr pearcqii iouoc0epn

na C3 Aerrlo repeBlrrrlyBarra rpr.rBirrricru aii s6yprorovoro Axcepe.na i cflrarra 120-180

xB. e uiAcrasg BBaxarrr, qo Marra uicqe cl4HepreruqHa nsaeuo4i.a coHttlHoro

3 areMHeHHrI Ta reprrliHaroPa.

7. Bneprue rroKa3aHo, rqo n nepio4 uinivryuy con.f,'rHoi aKTI4BHocri peecrponani

s6ypenur n ionoctfepi na niAcraHi 6nugrro 960 rnr BiA narpinnoro creHAa Mox(yrb

Br4Hr4Karu npra eserruenifi noryxnocri, pinuifi 25 MBr. lIiA snuuBoM MoHolMuyJrbcy

na ionoc$epHy rrJra My rpunalicrr peaxqii ioHocQepu cninna4alla 3 rpl4Banlcrlo

vronoirrauynrcy. np IIboMy rnasinepioAuqni napiaUii 3q rilrxu roquHarl4

reHepyBarucs,. YIaBaHa roprr3oHraJrbHa nu4ricrr [oIuupeHu.a s6ypeHb craHoBl4Jra

ni,u - 300 ,qo - 420 ryr/c. Baxnr.rBo, ruo si s6imueHHrlM BrIcorI{ sil - 110 .qo - 170 ru

ur ruBr4AKicrr s6i6rrryBarracr sh 296 Ao 320 rr,r/c. Taxy urnn4xicrb Marcrb pyxovri

ionocsepni s6ypenH{, roB'tsaHi s AfX. llepio4zunufi pexl4M BI4upoMlHIoBaHr{JI

narpirnoro creHAa cyrpoBoAXyBaBc.rr renepaqiero xeasiuepioAI4qHI4x s6ypenr

KoHrleHrpaqii enexrponis s ni4nocroro arrauniryAolo - I % i uepio4olr'r, 6nnsrr<uM Ao

nepio4y Bp enra-B r.irc r.ttfl'.



5. Ofifpynronanicrr i Aocrosipnicrr HayKoBI{x noJloxteHbt Bl{cnosrcin i

peKoMeHAaIIifi 
' 

fl Ki 3axuqalorbcf .

O6fpyrroBaHicrb Ta 4ocronipnicg HayKoBI4x uoJIoXeHb' pe3ynbrarie i

Br.rcHoBKiB Ar4cepTarlii xaanr<a e. f. 3a6e3[e'IeHa BLIKOpvTcTa]f|flflMt Anfl' nrarvripin

KoMnJIeKcy ni,qol,rrax Ta IIepeBipeHI4X 3a laruTo porir MeToAiB, sKi BKIIoqarcTb

BepTuKilJIbHe ra 11oxwle AolIIJIepiBcbKe paAio3oHAWaHHfl', cyIIyTHLlKoBi

,rlocniAxe;11fl, AIIfl, o6po6xu Ta aHaIIi3Y A nux BI4MipIoBaHb 3acTocoByBurucfl' Ao6pe

si.uor\4i MeroAr4 MareMarr{rrHoi crarlrcrr4Kr{ Ta aHuLniTLIqHi po3paxyHKl4' Iqo 6a"rynufirc5'

Ha reopii rorll4peHHt paAioxBl4rb y ioni:osaHzx cepeAoBlllqax' Pesynrraru

aHaniTr4rrHrrx po3paxynrcin y rpaHr4trHr4x BI4naAKax repexoAflTb y ei.qoNai 3 niTeparypu

pe3ynbrarr.r. ocHoeHi pe3yrrbrarr4 Al{CepraqifiHoro AocJIiAxeHIIt oryonilcosaHo s

rrayKoBrlx Saxonux xypHiulax i xypn 3X, Iqo in4excytoTbcf, HayKoMeTpI4qHoIo

6asoro Scopus ra 4ononi aalrvrcfl.na rvrixuapoAHl4x HayKoBlrx xoH$epenqiqx' Br'rurosru

Arrceprallifinoi po6oru e o6{pyHroBaHrrMl4'

6. HayxoBe, TeopeTIIrIHe Ta [paKTuqHe 3HarIeHHfl pe3yJlbTarin 4ucepraqii'

Peaynrrarn 4racepraqii npeAcraBJulrcrb 6ercylruinny 3HaqyulicTb' oCKilbKLI

ionocQepa rrrr4poKo BI,IKOpI{CTOB erbct B tKocri KaHiuy B paAio3B'f,3Ky',

pa4ionanifarlii, paAioroKaqii, Aucranqifinorvry 3oHAyBarlni 3erv[ri 3 KocMocy, a raKo)K

n pa4ioacrpouor'rii. BoHa pi4ro 6ynae cuolcifinoro i s6yproerbc.fl Ht43Koro npupo4nux i

TexHoreHHr{x rroTy)KHr/rx A}KepeJr eHeploBl{Ainensx. Bunuxaro'Ii B arvrocQepi ra

reoKocMoci r6ypeuHq icrorHo 3aJlentarr siA cTaHy arrrloc$epno-Koctnti'Iuoi uoro4u'

qacy Ao6u, ce3oHy ra bagv qr{Kny coH.f,r{Hoi aKTI{BHocri. Tari s6ypeuu.r [prrHIII4rIoBo

o6rrreNyrorb raKTrrKo-TexHir{Hi xapaxrep?rcrl4Kl{ paAiocllcreM pi3Horo rrpl'I3HaqeHH'fl'

Anr uocnaoJreHHr Bunr4By s6ypeur laxa]gla aAauraqi.fl Ao SIvliH uapaMerpiB

pa4ioxanany. 3a AonoMororo roxllJrof pa4ioson4yBaHlul iOnocQepu BAaerbcfl

rrpoBoAIITId uouiropunr :6ypeur i ix naparr'rerpin [paKTurIHo B Ino6anbHux

uacurra6ax. BHn.IeHH fl. TaKvlxs6ypeur TaKoX Ao3Bonte Kpalqe spoayruiru N{exanislau



ix nourupeHH.rr sa rno6alrni ei4craui, saeuo.4iro ui4cucreu y cllcreMi 3erran-s -

arnrocQ epa - ionocsepa - vraruiroc(f epa.

Orprauano rinxiqri oqinru :6ypenr rap aMerpin ionoc$epHolo pa4ioxanaly ra

XapaKTepI{cTtIK pa4iocralralin BI{ 4ianasony' BI{KJI4KaHIT' liero

Br,rcoKoeHepIeTLIqHIIx Axepen pi31roi $isuunoi [plIpoAI'I. Pospo6neno npaxrnuni

peKoMeHAaqii, cupxMosaHi na nocna6JreHHt B[nuBy BLIcoKoeHeprervrIHLIX A)KepeJI Ha

ionoc$epuufi pagioKaHzur ra $ynruiouynannx 3aco6iB pa4iosn'r3Ky, paAiouoraqii,

pa4ionaniraqii, pa4ioacrponouii, AucranuifiHoro pa4io:on4yBaHHt rolrlo. 3saqna

LracruHape3ynbrarin 4r.rcepraqii yeifiurna n riAcyrvrosi gsiru 3a HayKoBo-AocniAnuruu

po6oranr raoe4pvr rocuiqHoi paaio$israrr'r, nIIfl tKI4x orpunani aKTn rpo

B[poBaAxeHHt pe3yJrbraTB AOCnlANCeHb.

7. [onnora Br{KJraAeHHfl nrarepianin 4ncepraqii n podoraxr ony6;rircoBaHrlx

aBTOpoM.

Marepianv Avcepraqii ouy6nironani y 2l uayxoeifi npaqi, cepe4 .f,Kl4x 8 crarefi

y HayKoBrrx Qaxonux Br4AaHHrx Yrpainu (4 3 tKI4x BXoAtrb Ao uixnapo4noi

HayKoMerpu.noi 6asu Scopus), 2 - npaui n sapy6iNHr4x HayKoBIlx creqlarn3oBaHl4x

Br{AaHrurx (nxo.q.arr Ao HayKoMerpu.rnoi 6aan Scopus), 11 - ruarepialu AouosiAefi Ha

ron$epeuqirx (sorcp eva2 re3u, IIIo BXoAf,rb Ao Hay4oMeTpuqnoi 6asu Scopus)'

B flKrrx onyonircosaHi .ocHosHi nayrconi pe3yJrbTaTl{Hayxoni nPaqi

4racepraqii.

llayrconi upaqi y HayKoBux Qaxonr{x BuAaHHrx vrcfainra:
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saqionanbHoro yninepczrery irvreni
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oco6ucmuil ilHecoK fapnawa K.II.: Pospo,xa KotwnneKcy. Ilpoeedeuun

eunpo6yeaut iloeo npa4esdamuocmi.

Oco6ucmuil euecox Gro Q': 3diticueuun ewniprcaaHb'

Oco6ucmuil euecox Zheng Yu.: 3diilcHeHHn euniprceauu'

O co 6ucmuil euecot< Ilytuuua B. @. : P ospo 6rca Mqmewamuquoi' Mo d eni'

Oco6ucmuil euecox 4ttu6ana A.M.: Vuacmu e o6po6t4i erccnepuueHtncLnbHux

dauux.)

2. r{opuorop JI. (D., XAanrco €. I. ,{onnnepiBcbKe gNlirUeHrrs qacroru BH

pa4ioxnr,rnr y ionocsepi na roxI4JIlIX pa4iorpacax. Bicnur Xaprincrroro

naqiouanbHolo yninepcurery irvreni B. H. Kapasina. Cepir <Pa4ioQisHra ra

erreKrpoHircu. 2023. T. 39. C. 60-68. DOI:

39-05.

(Oco1ucmuil nHecoK zdoiycaua: Burcouauun auanimuuuux o1vucneub ma

pnpaxyHrcie. HanucaHHn oupewux posdinie, yqacmb e ofleoeopeuui pesynumamie'

Oco6ucmuil euecorc Vopuoeopa JI.(D.: Ifocmauoaxa sadavi. HanucaHHr oKpervtux

p os dini e, o 6 zo eop eHHn ma 3 aKrrcuHux eu cu o exi e. )

3. gopuorop JI. (D., [opoxoe B. JI., Xlaurco €. I., Mraronanoe IO' 8., {rau6an

A. M. Oco6rnsocri ionocsepnr,rx e$exrin qacrKoBoro coHttrHoro 3areMHeHs's 25
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5. Chemogor L. F., Garmash K. P., Guo Q., Pushin v. F., Tsymbal A' M''

Zhdanko Y. H. , ZhengYu. Parameters of traveling ionospheric disturbances: from

spaced oblique HF sounding data. Proceedings of the International Scientific

conference "Electronics and Applied Physics", APHYS 2022' October t8-22' 2022'

Kyiv. P. 128-129.



6. Chemogor L. F., Pushin V. F., Zhdanko Y. H. Methodology and results of the

study of traveling ionospheric disturbances parameters from spaced oblique HF

sounding data. Proceedings of the International Conference "Astronomy and Space
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Development. October 18-2 l, 2022,Kyr,r. P. 87-88.
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during geospace storms. Proceedings of the XIX International Scientific Conference
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2024, Kyiv. P. 212-213.

8. .{orpuMaHHr arcaAeuiqnoi go6poqecuocti.

Ha uiAcrani nns.reHHf, TeKcry Ar,rceprarlii s4o6ynaua, HayKoBlIx [paub s4o6yna'ra

ra llpororony opuriHilrrbHocri (uepenipKl4 HtulBHocri recrosllx 3arlo3l{qeHb BLIKoHaHo



B aHrrrrrJrariarnifi inrepner-cucrerui Strikeplagiarism.com) BcraHoBJIeHo, Iqo eutsneHi

e po6ori 3arro3r4qeHHfl, e npanorraipHliMu, TeKcr Al4ceprallii ne uicrurr nnariary, a

Arlceprallix n i4uo niAae s zN{oraM aKaAervri'IHoi 4o6p o ueqro cri.

9. Aupodaqin pery;rsrarin 4ucepraqii.

llpe4cranneni B po6ori pe3yrrbrarl4 4ouoni4alucr Ha 3 uixnapo4nnx

xoutfepenqirx:

- 2022IEEE 41st International Conference on Electronics and Nanotechnology

(ELNANO) (Kyiv, Ukraine, 10-14 October 2022).

- Astronomy and Space Physics in the Kyiv University (Kyiv, Ukraine, I81l
October 2022; 2316 May 2023,28-31 May 2024).

- XVIII International Conference "Electronics and Applied Physics" (APHYS)

(Kyiv, Ukraine, 1812 October 2022; 17-21October 2023).

10. OqiHKa crpyl$ypllr MoBu ra crlrJrro.qucepraqii.

Marepian Ar{ceprarlii snrraAeHo B nori.Iuifi uocniAonnocri ra Aocrynunft gm,

cnpufiurrrx. lzcepraqix Harrr4caHa HayKoBI,IM crI{JIeM MoBJreHH.[, crpyKTypa

4ucepraqii niAuoeiAae aJrropurMy sAificHeHoro aBropoM AocniAxenns. 3uicr,

crpyKrypa, oQoprurneHHfl Arrceprarlii ra rcinrxicrr ny6niraqift niAuosi.qarcrb BI4MoraM

si,quoniAHo rrocraHonu Ka6inery MiHicrpin Vrcpaiuz dlpo 3arBepAXeHH.f, floprgry

rplrcyAxeHrur cr)meH.rr AoKropa $irocoQii ra cKacyBaHH.tI pirueuHr pasonoi

cneqianisosaHoi nqenoi pary4 3aKJraAy elatqoi ocnitz, nayronoi ycraHoBl4 rpo

rrpr4cyAxeHrur cryrrerrf, AoKropa QinocoQii> (nocranosa K66iHery Minicrpin Vrpainu

sial1ci.rH.fl 2022poKy J.lb 44, si sNaiHaNar4, BHeceHuuz :ri4Ho 3 rlocraHoBorc Ka6iuery

Minicrpin Vrcpainu niA2l .03.2022 poKy Ne 341), Harasy Minicrepcrea ocsinr i uayrz

Yrpainu sil 12.01.2017 p. J\b 40 <flpo 3arBepAx{eHHt BI4Mor Ao oQopvueunx

Auceprarlii> (ir suiHauu, BHeceHr{Mr,r sriAHo s Harca3olu Minicrepcrea ocniru i nayru

Yrpainu eil 3 I .05.2019 poxy }l'e 759).



11. Bi1uosignicrr rrvricry 4ucepraqii cneqialsnocti, 3a' sKolg BoHa

rroAaeTbcfl Ao 3axrlcry.

3a ceoiNl $axonuvr C[p-f,MyBaHHtM, HayKOBOtO HoBII3HOto I [paKTI4tIHoIO

3Haqyrqicrrc luceprarlifiHa po6ora XAama e . f . <<,{unarvriuni ttpoqecu B

paAioKaHani: pe3yrrbrarlr Ar4craHrlifiHoro paAio3oHAyBaHH.f,iouocQepHoMy PaAlo

ionocsepu> rroBHicrlo siauosiAae cueqianurocri 105 llpurnagna $iszrca ra

HaHOMareprurvl.

12. pg3ylbrarrr odronopeHHfl Ta rrpoBeAeHHfl rlpe3enraqii. PenopreHAauiq

Ar{ceprallii 4o raxucrY.

34O6yaau rpeAcraBr4B OC Onni pe:ynbraTl4 AOCniAxenr ceoei Al4cepTallifittoi

po6oru Ha po3rrrr4peHoMy saciAaHHi rase pu r<octrli'moi pa4iosiszrz Xapr<incucoro

uaqionaubHoro ynirepcrarery irvreni B. H. Kapasina (Brarxr 3 rlporoKony Ns 12 sfu 16

qepBHr 2025 poKy) y tfoprr,ri npesenraqii a HayKoBoi 4Iacrycii nicn-f, ii sanepureHHrl'

Bpaxonyroqu nucorr,rfi pinenr BLIKoHaHIt AocliAxeHb, a TaKoX aKTyanbHicrr reuu

pO6Oru, HayKoBy H BI43Hy pe3yllbTaTin, ixne HayKOBe i uparrnuHe 3HarIeHHf,' Ha

po3rur{peHoMy saciAaHHi raQe4pu 6yn o4nocrafiuo yxBilrleHe piurenur rpo

peKoMeHAaqiro Auceprallii X.qanra e. f. <<,{rauarvriuni upoqecl4 B iouocQepHoMy

pa4ioranani: pesynrrarv A4cra1qifinoro aAioeog.qyBaHH-tt ionoc$ep6) Ao 3axncry B

cueqianisonanifi nqeHifi pa4i 4nx s4o6yrrr cryreH.tl AoKropa Qinocosii a ralysi 3HaHb

1 0 llpupoAull'Ii HayKIl 3a creqlarbHlcrro 105 IIprarJraAHa Qisuxa ra HaHoMareprarll4'

foronyrovufi,

AoKrop $is.-nrar. raYx, uPo$ecoP

riaSe4pu rcocNri.Inoi pa4io$isuxra op PO3YMEHKO


