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reo$u:zra" - MfY, Coft,nx

flpe4craneHaua pelleH3r4lr e B rr3rrbJrHeHr4e Ha 3arroBeaNs 96127 "09.2017 ua gvpexropa Ha
I4KI4T-BAH r,r v:6op Ha peuer{3enrr4 or Ha)rurHo )r(ypu, rrpoBeAeH :ela04.I0.2017

flpe4r;raneHara Azceprarlnfl ar4:lpxa 121 crpauzrlrl c Bcr.rrrKr4 $urypu
(ua 6pofi 96) v ra6nr4r\v ("u 5pofi 35) B reKcra Lr 45f sauraBkrn Ha
nydlur<aqI4v or KoI{To 6 sa Kr4pr4nr4rla - 6rnrapcKr pr pycKr4 e3rzK u 445 sa
aurluficrr4 e3vrK, or KoI4To 110 web-crpaHr{rlr4 c MarepkraJrrr or ZHrepHe:r.
fo[qiua qaor or nl4TepurypHvrre u3ToqHr,rqu e [oJr3yBaHa cbrlo or r4HTepHer
ri3rorIHZIII4 rJIaBHo ny6lluxaryuu c doi-zH4encu. [enz.ar Marepr{an e

clrcreMarvr3r4plH e 3 rranz, Kor4To cneABar Jrofr.rqHr4f, xoA Ha rr3cneABaHhrflTa,
n o JIyrI aB aHI4Te p e3yJITaTVI LM3B0 AVIT e V 3 aKIIOq eHkIflT A LI3 B:bp IIIe HI4 B63 O CHO B a
rIA Tf,X.

Arcryaluocr:

- @opnayJrrlpaHero Ha rlenr{Te 14 3aAaqr4Te Ha Ar{ceprarlurra ca ilol-rvrFreHrr Ha
OCI{OBHa.Ta LlIefl 3a UT3CJIenBaHe Ha ecTeCTBeHLITe U II3KyCTBeHI4Te

nr,s4efrcrnrax Bbpxy fiouocSepara vr orpDKeHr4ero trM B6pxy
AI4eneKTpI,l'qIJUtA [poHrTrIaeMOCT, A OTTaM Vr Bbpxy OTpa3eHrr_f, paAapeH
cI4rHarI or FoAa B pa3Jrr4trHr,r Sa^:onra cbcrorHlrfl, rrpvr Lr3rroJr3BaHe Ha I4HCAP
nurepQepoMerpr4r. Brs4eftcrBvrflTa Ha cJr HrreBr4r Brrr,p Bbpxy



ftouocSepara, KaKTo v eHeprerrrrrHr4Te B3ar4r\4oAeitctrlux c Ha3eMHr4
IxlrpoKoaneprypHI4 I{HcraJrarlrzr,r cbrrlo ca o6er<r Ha qacr o:f 3aAar{r4Te B

Ar4CepTarlprflTa.
- I,lscregva{uxra na o6emu (u:r'crlastauuu) c r43roJn3BaHTe Ha AnaraHrlLroHHrr

MeroAI4 ot Hafi-cbBpeMeHeH TI{II - careJrl{THr4 kr Ha3eMHI4 eKcnepr4MeHTu,
KaKTO Lr Ha3eMHI4 VI3AJI9I.BAH],4fl., KOT4TO [IpeBpbqaT H3C,IIeABaHeTO B

KOMIIJIeIKCeH noAXoA, p€Brur4pf,Ba 3HarII4TeJrrro B1b3MO)I{HOCTI4Te Ha
I43tIOrI3EaHarA MeTOAr4Ka Lr IIOBI,I[raBa KaTIeCTBOTO HA [OnyqaBaHZTe
pe3ynTaTr4 .

- Ka'IecrrleH aHaJrI43 c I43noJI3BaHe Ha nafi-clnpeMeHHr{ KoMn}orbpHr{
TexHoJlorvkr - xapAyep z co$ryep 3a rlenr{Te Ha ycraHoBrBaHe Ha H-sKor4

3aKoHoMepHocrr4 upz $a^:oBr4Te npeBpbrrlala:afl Ha BoAara.
- Bucor<a e$er<rzBHocr Ha orIeHbrIHI4Te 4efiuocrz, cJreAcrBr4e Ha AereKur4qra

rIpI4 I43tlOJI3BaHeTO ErA CbBpeMeHHr4 LI HOBr,r TeXHOJTOf]1IT{'F.VT CZCTeMTT 3a
r43KycrBeHrz Bb3Aeircreus - HAARP, EISCAT, CyPA u np.

flpranaranero [Ia aluankrrv[rleH r.r cr4HTerr4rreH noAXoA npu oSpaSorxara ua SAR-
cI4fHaJII4Te OT eCTeCTBeHI4 I4 aHTpOrIOfeHHI4 I43TOqHI4II'14, Ca eAHa I43KJITOTII4TeJIHO

aKTyanHara [eMa, paepa6orBaHa B aner\kraJrvrs?rpaHzr naSopatopuu 14

[peAr{3Br4KBarur4 rxr4poK HayqeH z o6lqecrBeH vHTepec.

A H ar tls Ha r.r3cJreABaHrrrrra rr rroJryqeHure pe3yJrrarrr.

B flanB nbpBa e HanpaBeH nperneA Ha cbcrotrHr4ero Ha upodreuvre
cBbp3aHI,I c) I43IIoJI3BaHeTo na SAR-cr4fH€uII4Te or ecTecrBeHkr r4 aHTponofeHHrr
Z3TOTIHI4I{A 34 Iz3cJIeABaHe Ha AI4eneKTpI4qHUtA [F)OHLIqaeMocT' Ha BOAa vI

ueftuzre Qasonz [peBp:brrlaHvrfl. - Hafi-.{ecro ner 14 neAoBr{ npoAyKTr4 (,,re4ena
Kalra, neAe.Fra cyna" v A;P. uo4o6nz replavun) Iz3rro.rr3BaHLr 3a o3HarraBaHe Ha

AI4HaMZrrHr4Te npexolt4 BbB sa:onzre cbcror.Hr4rr Ha BoAara npr4
[pe]\4[HaBaHero u B TBbp4a Sa:a. {enaoHcrpr4paHo e r43KJrroqr4reJrHo 4o6po
[o3FIaBaHe Ha nl4TepaTypaTa 14 pe3anTaTrrTe oT kI3cJreABaHvIflTa [peArzMHo Ha
3aranuu r{3cJIeAoBareJIcKIr rrHerr4TyrJkrvr. Pa^:ue4auz ca Lr .KoHrlenrlr4r4Te
pa3BI4BaHI{ or peAI4I{a aBTopI4, KaKTo B KJIacI4rIecKr,I BapprflrrTzr, TaKa u uafi-uosu
I4FI o B aTI4BHLI I4B cne ABaHvrfl B oI eqI4 rI e cro Ao He oq aKB aHI4 p e3ynrarr4.

fraea rrr'pBa e nafi-oSrur4pHoro orpa3rBaHe Ha H3cnerBaHr4-s, pe3yrrrarLr 14

o5o5u1euv,tr B oSracrra Ha ecrecrBeHr4Te r{ r{3KycrBeHr,r nr:4efic;'r'8r4l B:bpxy
rzonocSepala, BoAeITILI Ao AvrHaMvrrtHvr rrpoMeHr4 B Ar4eneKTpLruHara
TIpOHHIIaeMOCTI Ha IIOAa I{ BOAHI4 rrpoAyKTkr, C KOeTO C:bM Ce 3afro3HaBan IOCefa.

3a roBa roBopl4 14 6poxr Ha r.r3TorrHr{rlr,rre r\LrrvrpaHvr B oSsopa kr

o6obqenvx'Ta 6asupauu. KaKTo Ha ocHoBHr4 Teoperr4qHur rrocraHoBKr4 BbB
cpnsrar<ara Ha uBJIeHkrflTa, TaKa kr Ha eKclepr4MeHTaJrrJr4 AaHHLT Ha MHolrecrBo
r43 B ecrHr4 na6op aro pvrkr B cBera.



fraBa BTopa e rocBereHa Ha MeroAonorzrflTa Ha r43cJreABaHero. Onucanu
aa BIruflHtrfi;Ta Ha ecrecrBeHo reHepr4paHlrre reoMarHr4THr4 rroJrera Bbpxy SAR-
CI4|HAJII4TE, Bb3MONTHOCTI4TC HA AI,ICTAHIII4OHHI{TC METOAI{, TflXHATA
pa3AenI4TeJIHa cnocodnocr B 3aBHcI4Mocr or ecreorBoro Ha rz3cJrenBaHr{Te
o6erru, O:rpasenu aa 14 rIocJreAHr4Te AocrrrxeHrl.rr orHocHo els.4eficrBnflTa
Bbpxy tlpoM{Hara Ha SAR-cnrHaJrrrre, or r{Hcrailrallvrr4Te 3a r43KycrBeHo
er,:4efi c:rBr,re B:bpxy fi onoc$epara.

flpzHocen eJIeMeHT Ha Al4cepraHTa B Ta3r4 rJraBa e rroAXoA flrJJkrtr usSop Ha
AaFlllrrre or crr:brHI4III4re Sentinel-1 A u B uo rporparuara Copernicus ua ESA.
TesH AaHHm, oa oco6euo uoAXoAflL1lz^,3a I43cneABaHe Ha oKoJronon.rrpHr4
aKBaropl4u. Mero4I4qecKLI npaBl4nHo ca cbrlocraBeHr{ H€BeMuzre I4 careJrvrrHvr
MeTeOpOnOfI4tIHI4 I{ feoMafHpITHV AaHHLI C qen OqepTaBaHe Ha il1',IIHA VI

uflnocrHa KaprI4Ha Ha xapaKTepr,rcrr4Kr4Te Ha r{3cneABaHzre oSexru. C'szgageua.
e 6asa or AaHr{r4 3a p€r3[r4qHrzTe r{3cJreABaHr,r perr4oHr4.

flana rpera cbAbplra ocHoBHLrre pe3yJrrarr{ or rrpr4naraHufl
MeroAhqecKr4 rroAXoA, zs6oprr v npeAcraB_f,Hero Ha ocHoBHr4t
z3cJIeAOBaTeJrCKr4 r4HCTpyMeHTapr4yM 2r aHarrr43a Ha rrcrJryr{aBaHuTe pe3ynTaTrr oT
I{3cJIeABaHr,tflTa Ha AncepraHTa. lloAxoA.srqo vsdpaHvr ea perr4oHr4 KbAero ce
Ha6lro4aeet'r uafi-.recro Sa^eoBI4Te npexoAr4 Ha BoAara, cborBerHara npoMrHa r{a
/Il4eneKTpprctH?Ta npoHI4IIaeMOT V BJrr4rHer4TO Ha Taskr npoM.rrHa Bbpxy
perncrpr4paHurre eurHalrvr or SAR vurepSepoMerprr.flTa. Pa4apuzre
r43oopa)KeHIlfl kt cbfrocTaBKaTa I4M C BU3yAnI43AWrfl Ha.

rloAlloMaralf pasSrapanero u aHaJryrrr4qHr4Te r{3BoAr4

r{3 c Jr eAB aH ztTe y qac'rbrJu,

ilpv npocneA_rrBaHe Ha
AI4HaMI{KalaHa -aBleHl4.f,Ta or Qa^:oBrz rrpexo4ut. OxeaHcKr.r JreA, r.rrerrrepoB neA,
,{BJIeHI4-q Het KI4IIIa I4 KalIIa AeMOHCTpnpUT LI3MeHeHI4flTA HA AIIeJIeKTpVqHATa
fipoHarlaeMoc]t BbB BpeMeTo.

flolyuegzre crofiuocrvr 3a orpa3eHr4Te paAapHr4 avrrHaJrv rroAcKa3Bar
yBepeHa Kopenaql4t B 3aBl4cr{Mocr or Qasonoro cbcrorHr4e rra BoAara
I43MeHeHrrq or 40 Ao 80 [pe3 r.rlToro Lt 3Lrvrura cborBerHo 3a coJIeHr4 oKeaHcKr4
BoAa |Ipu c]anHl4 reoMarHkITHI{ cMyrr{eHr4fl rroK€t:Ba Bapr4flrJvrv Aocrr4rarqu l0 o/o.

flpz ne4 - TeBI4 crofiuocru ca ua4 800, Koero rroAcKa3Ba Bb3Molr{Hocrr4Te Ha
Me'toAa sa 4zSepeHIII4trIII4t Ha Ir3cneABaHZTe oSerrz, llaxasaHa e vr Kpnrn.uHa'r,a
crofiuocr o.KoJro 400 oru. eAprHLrrJpr 3a pa3nr4qHzTe Sasra. llo4Spanzre o6exrn
or fpeuttaerl.rrfl z Hopnettrfl ca r43cneABaHr{ rrpr4 oScranosKa Ha cnoxofiuo
reoMafHLITIlo IroJIe v B ycJroBrlflTa Ha reoMarHrrrHr4 5yp . Pe:ylrarure ca
yde4vrenH)ut v cpaBHr{Mr{ c re3r.r or Apyrr4 r43cneAoB utfrrrkr

Mnoro ro-ror.sM I4HTepec npeAr43Br4KBar rz3cJreABaHkrflTa npr4 r{3KycrBeHr4Te
ers4efi crBr4 rr B:bpxy fi ouoc$epara.



llpoyvenv aa ets4eficrBprflra Ha H.flKoJrKo r4HcraJrar\krLr 3a r43KycrBeHr{
nr,s4eficrBra-q, Karo ocHoBHo BHrzMaHr4e e orneJreHo lra HAARP. EISCAT ra

CYPA.
'fesn kIHcraJIaIIW ilpurt..;,KaBut pa3nr4qHr4 Texr{rzrrecKLr u lexHoJrorzrqHvr

Bb3Mo)KHocrz (pa":nzuulr aHTeHHI{ noJlera r4 MorrlHcrerkr 14 rrecro r43rrbJrHflBar
neo6seaHr 3anaqLr:
- HAARP - High Frecluency Active Auroral Research Program - 3.9 MW

MorrlHoor, Alxcrca;
- EISCAII * 1 GW uourHocr Tromso, Hopnerzx cb3AaAeH npes 1975 r. or

Quurrangux, Tllnequ.a, Hopnerza 3a r43cneABaHe Ha arrr,rocsepara v
fiouoc$epara c pa\apL\ pa3ronolKeHr4 B aBpclparrHkrr oBaJr B Kiruna,
Sodankyti, Tromso, 14 B nonsp:aa"ra rrarrKa n Longyearbyen.

- CYPA, - 190 MW MorqHocr" Pvcz.s)

flopa4ra roBa, ocoSeu zHTepec npeAcraB lrflBar AaHHkrre [oJryqeHu or
Al4cepraHTa 3a o6.seeHz u HeoSsneHvr aKTLrBHocrr4, pefllcrpr4p aHr4 e noMotrlTa Ha
znrep$epolvleTpl{tra. llongeanvr aa oSrqo4ocrbrrHr4 AaH:atr 14 ocHoBeH npr4Hoc
FIa AllaepralFlTa e, qe e ycnxn qpe3 cnyqairlr'ur43BaAK:a Ia ycraHoBr4 nepr4oALr:r.a
aKTI4BHoQT H ,,3arvrurvre" . Zscne4eaHr4flTa ca [poBe AeHr4 rrpe3 Kaprl4pal]e Ha
xoe$raqzeFlla Ha BaprrflrJLrfl ua HH z FfV, Koero ce oKa3Ba eAr4H esexrrzneH
IroAXoA 3a. pa3no3HaBaHero. CuagsafiKz HayqHara err4Ka, Ar4cepraHTbr ce
ofpaHl4qaBa qaMo Ao yoraHoB.rrBaHe Ha Sarrzre, Karo npaBr4rrHo us6srna
I(aTefoprrql{I4Te KOII4qeCTBeHII pr3BOAkr 3a pefr4cTpvrpaHvlTe flBrreHvrtr.

2D w 3D nu:yalrkr3arJvrkrre Ha ua6mogaBaHrre orpaiKeHrzfl. - rrnKeerrHpr,
rIJIoulHI4 v AByAlIMeHcI4oHaJrHr,r, qecro orpa3-rrBar cneqzSz*Hurfl. pexr4M Ha
p aS o'r a H a 14 cKycrB e HI4Te nH cran arl vrvr 3 a fi o Ho c $ epHr4 B:b3A e ircrlsu:E. lloA o b u ero
Ha rpaSurare 3a pa3nI4r{HI4Te r4cKycrBeHr4 LrHc'r:ararJkrLl 3a froHocsepnu
er:4eftcrBztfl. . I-IAARP, EISCAT u CVPA roAcKa3Bar, rre Bcr4r{Kr4 re r4Mar
[oBeAeHI4e Lr 3anaqz, KoI.{To ru go6ttuxaBar KbM r,r3lroJr3BaHero LrM 3a pa3nrrqHt
rpalKAaHcl4 I4 BoeHHI{ qenv (pa4rzopasrrpbcKBaHe, a Bepo.rrrHo m prH yrJupaHzr

Sasoez upexo4u). Toea paz6upa ce e caMo npeArronoxeHrre, nopaAr4 Koero r4

AI4CepTar{TbT ce e Bb3Abp)KaJr oT KaTefopr{rrHr,r orIeHKr4.

O6o6ruenru:s m oueHKa

,4zceltraqtrflTa Karo I1sro e oSopuena 4o6pe, c rIBerHr{ znrocrp arJvrv v
cxeMlr, [pI4I{ocI'Ire ca SopnaynkrpaHr TorrHo 14.f,cHo (ocoSeHo rrpr4Hocbr no4 J\|l1
- c KoJrr4rreorBeHr.r oqeurcz). {pyrure npr4Hocr4 (2-5) ca lo-o6rp{, Ho r(aKro
6erue or6e:r-ssaHo, rzcepraHTbr ce e pbKoBoAr4n or err4qHu c'so6pajxeHr4.s [pr4
$opnrynnpetrlero kIM. Cavure pe3ynrarLr ro npr4Hocu (2-5) aa onucaHr{ rro-
no4poSuo Il reKcra, KbAe'ro ca 3arrlr4TeHrr c rla6rru4u, rpaSar<z r{ Korir4qecrBeFrr{
crofiriocrr4 Ha u3cIreABaHI4Te rrapaMerpr4. Jlzreparypara e r\urupaHa KopeKTHo.



Eux cz rIo3BonI4JI KpI4TI,Ir{Ho orHorrreHr4e KbM ApeSnux rupnsr Ha H-f,Kor4 $r,rrypz
w ra6l;ru:qu.

AnropeSeparbr oTpa3_rrBa rrpaBr4nHo

eAHo o6ouleHrae HaAlicepTarlvfl'ra 14 e

A Lr c eprauvoHrrr4fl rpyl.

OT

OT

flpznoxeHnflT crII4c6K or uySnuKarlr{rr rro Ar4ceprarlrzoHHrrq rpyl (ner ua
6pofi, BcI4rtKI4 B cbaBTopcrBo, rcaro [.forreB e rr:bpBr4 aBTop ua. 3 or rxx) z
AoKnaAI4 Ha Hayr{HZ Qopynrz Lr ronSepeHqzra, roKa3Ba rre aenLrpaHTTT e

ny6nzryeat sait-nuKHLITe pe3ynrarr4 or p€r3paSorxara B Ar4ceprarryrflTar4 re ca
anpo6upanm rper HayqHara oSrquocr. He ca [peAcraBeHr4 Aa]FI]F{LT 3a
s a5 er-fl s aH kr r\Lrr arvr.

H,flNaaNa cbBMecrHn nydnzxa\vLr c [exn fo.{ee.

HatpaneHnTe or MeH sa6eJrexKl4, He oMaJloBax{aBar rloro)Keuvrfl TpyA,
ycBoeHrlTe MeroAI{Kr4 vr nonyqeHr4Te pe3ynrarr4 or AoKTopaHr {exn foqes. Te
iloKa3Bar, ve rofi Mox{e Aa r43[on3yBa ycnerxHo nonyr{eHlrre 3HaH:afl v yMeHLrfl B

FIayqFIo-I43cJIeAoBareJIcKara cu 4efiHoar v AapasB:zBa caMocrorreJrHo raKaBa.

Ifta'Inara MIz lpenopbKa KbM Ar4cepraHTa e Aa noArorBr{ r43AaBaHero Ha
AaceprallucrHHufl TpyA, Karo orAenHo naoHorpa$r4qFro Lr34:aHue, 3a Aa craFre

AocrbnHo 3a rlo-[rupoKa uy6lzra or yrreHur Lr crrer];kraJrzrcrtr.

B sarcrroqeHue:

1. lracep'r'aq?roHHnf,T TpyA e r43KJrroqrrreJrHo aKTyaneH c noAqepraH
r43CJreAOBereJrCKkr Lr HayrrHo-npr4JroxeH xapaK,rep B o6lacrra Ha

[vcraHr\taoHHr{Te MeroAI'I 3a r43cJIeABaHe Ha 3ent-sra 14 o,KoJro3eMHolo
rlpocrpaHc'rBo rro orHorlreHrre Ha BoAara, Hefinrare Q*" kr AZeneKTpuqHa
rrpoHZrIaeMocT.

2. llolyuenzlre B nl4ceprallLrflTa pe3ynrarz AeMoHcrpLrput yMeHr4ero Ha
AoKropaHTa Aa 6opaYu c MoAepHa MeroloJrofr{.f,, nzcoroe$eKTr4BeH co$ryep u
FIaAe)KAHr{ BXpAHI4 AaHHI4 3a rlenr4Te Ha r43cnelBaEruflTa B Ar4cepTarlr4oHHH_s
Tp/A, KaKTO Lr Aa VrcBTprXBa yclerxHa nepzQurar\vfl Lr aHarrrl3 Ha ilolyr{aBaHr4Te
pe3ynrarr4. Ea3ara or cl;3AaAeHr4 AAH:uzT MOme Aa Ce r43noJr3Ba t,t or Apyfr4
rI3CJrenoBa']teJrr4.

3. flpe4naraHaTe HoBr{ rroAxoArz, [paBr{JrHo HaooqBar rr4oepraHTa KbM
[penopbKH 3a r43noJI3BaHe Ha Te3I4 IAHHkI B HayrrHr4Te kr3o[rel'BaH:1^fl Ha
E:slrapcr<a'ra AurapKTI4r{ecKa Baga Ha ocrpoB llunzurcruH. Tavr MHoro Lrecro ce

OCHOBHI{TE MOMEHTU

nafr-saxuzre eJreMeHTr4



Ha6nroAaBar Sa:oezre [pexoAr4 Ha BoAara vr cbBMecr.sBaHero Ha SAR
rzurep$epoMerpl4-ara c Ha3eMHr4 na5ruo4euzx, BoAeHrz or Harrrr4Te lon.rrpHr4
I43CIeAOBATerrpr) 3Harrr4TeJrso 6nxa pa3Lnr4puJrr4 rroJr3a.Ta B HayrreH 14 nprrnoxeH
[JIaI{, Koero HeMI{HyeMo qe AoBeAe Ao HoBr{ 3HarIIzIMIztpe3ynrarv

4. Llsnlpruen.krflT aHaJrr43, lolyqeHr'rre pe3ynrarv rzr orrr4caHrlTe npr{Hoev ca
ocHoBHo [po.qyKT or r43cJr loBereJrcrara 4efinocr Ha ,[e-aH fo.{es.

flopalz r43Ka3aHr{Te no-rope croSpaxenza, c6M HarrbJrHo y6e4eu, qe

[peAcraBeHLr.sr Ar4ceprarlr'ToHeH TpyA Ha AOKTOpaHT [eXH fOqen Vr

[ocrurHarl4Te pe3ynrarrT froKa3Bar, ye rofi npr4Te]r(aBa neo6xo4uMr{Te
KarIecrBa I4:lI4cKBaHI4 or 3aKoua. llopap:z. ToBa,I4MaM rroJloxtrrreJlFlo craHoBrrlqe
K6M TTOCTTTI-HaTI4Te B AI4CepTAr\VIflTA pe3ynTaTLr 14 Trpe4JrafaM Ha noql4TaeMoTo
FIayr{Ho )Kyplz Aa AaAe Ha rJr.ac. [e-aH fo.ree foqee oSpasonareJrHara u :aayrl:na
cTe[eH ,,,4OKTOp".

20.10.2017r.
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