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PEUEH3l4fl

rlo KoHKypc 3a 3aeMaHe Ha aKaAeMLrqHa AnbxHocT "AoqeHT"

B o6nacr Ha BI,Icrue o6paronaHr4e 5. TexHu.recKrr HayKrr;

rtpo$ecvoHzurHo HaupaBJreHr,re 5.5. Tpancnopr, Kopa6on.naeaue u
aBlaar1;afl; :nayrHa cnequaJrHocr ,,ArrHaMrrKa, 6a"rrucrurca u y[paBJreHr{e Ha

rloJrera Ha JrerareJrHn arraparu (BropuvHu 6op4Hu eJreKTpo3axpaHBarrlu

clrcreMl{ 3a aeponocMrlqecKrr JrerareJrHrr a[aparrr)" sa Hy]KAr,rre lr.aIil{I4T

c rcaududam: uHlK. flan.nun Arauacon lpanaarr{KoB, A-p, rJr. ac. s I4KVIT-
EAH
peryeHseHm: vnlr.. Eopuc l4rues Baculen, A-p, AorIeHT TY-CoSzr

IfpedcmaleHqma peqeH3utt e B u3n'bnHeHue Hq 3ano6ed ltfel3l/30.11.2018 ua

dupercmopa He URAT-EAH u us6op Ha peqeH3eHmu om HayqHo ncypu,

npoeedeu uq 06.12.2018 z.

1. O6urn rroJrolr(eHilfl H 6raorpaQuqHu AaHHrr

Kouxypcrr 3a 3aeMaHe Ha aKaAeMprrrHa AnbxHocr "qoqeHT" e o6.f,eeH s

AB 6p. 76 or 14.09.2018 r. u e npeAcraBeH Ha cailnanaIITKLIT-EAH.
E4ltucrneH KaHAI,IAaT e rJr. ac. A-p r4H)K. llasrraH Aranacos fparuaruroe.

[-p fpauarr4KoB e poAeH sa 29,01J962 r. B rp. Paslor. 3aetpurna BHBBY
,,feopru Benxoscxv", f,p.,{onua Mzrponon[.f, npe3 1986 r. c KBanuSurcaqun

AnzaqzoHen I4Hx{eHep, paAl{oo6opy,4nane Ha JrerareJrHr{Te araparkr. llpes
20I5r. ycnelxHo 3atul{TaBa Avrceprar\vrfl kr nprz4o6nna o6paaonareJrHara Lr

HayrIHa crerleH ,,,qoKTop" rro cnerlr4€urHocr 02.02.08 ,,fluttanvturca, 6astucrvKa 14

y[paBneHue Ha IloJrera Ha JrerareJrHz auaparz". Or 1988 Ao cera pa6otu n

I4KI4T-BAH, KbAero roHacrof,uleM e uraBeH aczcreHT. Heroeure ocHoBHt4

4efiuocru u orroBopHocrl4 aa cBbp3aHV c r43cJreABaHe, paspa6orxa u
BHeApf,BaHe Ha aepoKocMl,IqecKr4 BTopzr{Hr,r eneKTpo3axpaHBaru4 r{3TorrHvrr\vr u
CI4CTeMI4, npOeKTI4paHe U Z3CneABaHe Ha eneKTpOHHZ CXeMHr4 pe[IeHr4.f,,

Ir3MepBaHe 14 uo4o6pxnane Ha eneKTpoMarHr4THara cbBMecrr4Mocr. Bczqrz
I{3crreABaHufl. ca rpoBeAeHu s: Iil<VIT-BAH , Iil<VI (.paa Mocr<na), @uluana no
Mereopororkrfl (Cror<xonMcKr4 Vnranepcurer, Illneqzr) Lr ,,Utah State

University" (rpal Jlorau, CAIII). 3a ocBeAoMeHocrra Ha KaHrLr4ara kr

KaqecrBoro Ha Aefinocrra My cblrlecrBeHo AotrpLrHactr r{3noJr3BaHero Ha pycKr4,

anuuficrl4 H HeMcKkI e3I{K.



2. O6uo o[[caHr{e Ha rrpeAcraBeH[Te MarepuaJrr{

Cruacuo npeAcraBeHr4re l.r^urepLraJrLl, o6uluar 6pofi Ha HayrrHZTe

ny6tuxaguu Ha A-p fpauaruxon e 59. B ro3ra 6poir BKnrorrBaM

Ar,rceprarlnonHLrfl, TpyA pr anropeSepra KbM Hero, 3a Kor,rro e rtpugo6uta
o6pasoeareJrHa r4 HayqHa crerreH ,,4oKTop". Terrrara Ha Ar{ceprarllroHHr4{ TpyA e

,,AHarr43 kr cr{HTe3 Ha BTopI{TIHLI eneKTpo3axpaHBalrlu cl4creMr4 3a 6op4ua

aepoKocMur{ecKa a[aparypa". Ta3vr reMa ce npu6ntr>KaBa 6nprso Ao reMara Ha

Hacrof,Irlufl KoHKypc 3a ,,AorIeHT", Koero e orrrlr{Ha rrpeAnocraBKa 3a yclerrrHo

yqacTr,re B Hefo.

flpzeuau Bcr4qKrz 36 npe4craBeHr,r 3a pelleH3krpaHe ny6nur<aquu. Tsxuara
ooqa xapaKTepLrcTr4Ka e KaKTo cJreABa:

o CraeropcrBo B laonorpa$rax LrcAaAeHa or safi-rorsMoro HayrrHo

I,I3AarencrBo B Pycux ,,HayKa" - Mocr<ea;

o 1l - caMocrorrenHr4; 11 - crasrop Ha nbpBo Mrcro; 1.4 - clasrop Ha

BTOpO U CneA TpeTO MrCrO;

o 3 uy6nzrcynanu B npecrr{}KHr{ vl-sl{anufl, B uyx6uua (Pyczx,

Benrzno6pvraHns,, CAIID u 33 ny6tr,rKyBaHr{ y Hac crarvrvrr4 AoKnaAr4

na ronQepeHr\r4L\ noBerrero or Kor4To ca c MelKAyHapoAHo yr{acrr4e;

o 14 or uy6ruKaIIuII{Te ca Ha aHrnzficr<u e3vrK,2 - ua pycKr4 e3LrK u 20 -
Ha ObnfapcKr4 e3r4K.

Cuzcrrtr Ha sa6erssaHr,rre rlr{Tarr4 BKJrrorrBa 22 sarraBvrfl B rrpecrn}KHr4

I43IaHItfl..

flpe4craneHa e cnpaBKa 3a yrracrr,re s 2l npoexra r.r AoroBopu. Cpe4 Tf,x ca

vaula6Hz Me)rqyHapoAHr{ [poeKTr4 Karo ,,@06oc", ,,BPTK-C", [poeKTkl

cBbp3aHr4 c Me)KAyHapoAHara KocMr4rrecKa craHIIu.rI "Mvrp", enpoleficKufl't
npoext,,ALOMAR eAR[". Pesyrraru or pa6orara no r.rrx vr ocraHarrr,rre

npoeKTla H AoroBopu ca orp€BeHr4 BbB Bcr,rqKur rrpeAcraBeHrr 3a perleH3upaue 36

[y0nHKarlr4z.

3a yqacrr,re B npoeKr ,,TTTqn1qa" ataparypa ,,3opa" A-p llasnzn
fpaltaruron e HalpaAeH c MeAan ,,Bropz cbBMecreH cbBercKo-6rmapcrr,r
rorer".

3. O6r{a xapaKTeplrcruKa Ha HayqHo[3cJreAoBareJrcKara kr HayrrHo-

rrpr.rJrolr(Hara qefi Hocr Ha KaHArrAara

Or uocrulBaHero cll B I4KI4T-BAH a-p llasnzH fpauarzroB aKrr4BHo ce

BKrrcrIBa B HayrIHo-tIpI4JIo)KHI4 rrpoeKTl{ cBbp3aHlr c reMarkrKuta :aaAscruryra



LI HefOBI4Te aHrax{I4MeHTI,I B pa3nl{tlHt4 IIpOeKTLI, OTHaCflIIII4 Ce AO LI3CneABaHe Ha

KOCMLTqeCKOTO npOATpaHQTBO. TaZU My aHfaXr,rpaHOCT fO rrpABI,1I Ofrr4TeH

cneqlraJrr4cT B HefoBaTa o6nacT, KoeTo My AaBa Bb3Mo)KHocr Aa HaMepr{ vr3flBa v
B Apyfr4 cQepra, HecBbp3aHlr KoHKpeTHo c r43cneABaHe Ha KocMr4rrecKoTo

rrpocrpaHcrBo. Koop4raHnpa v aAMlrHracrpr4pa npoeKrlr Me)KAy I4KVIT-BAH u

rlpoMr4rrrneHocrra. KonrpereH npr4Mep ea rpvr rpoeKra Me)rqy I4KI4T-EAH vr

$uprraa ,,Caiuer-90" AA, rp. Calaoxos, Eurapzx. Ha 6asa [peAcraBeHr4Te

Marepr4uurr4 Lr ilpe4LrrrrHr{ KoHTaKTrr c KaHAr,rAara, 6ux MorbJr Aa rBbpAfl, ue rofi e

eAI{H or nafr-aeropr4TerHr{Te reoperLrrlu u npaKTr{rrecKr,r rroArorBeHr4

cnerlzzurr4crrr B o6racrra Ha BTopr,rrrHr4Te r43TorrHr4rlr Ha eneKTpo3axpaHBaHe B

Eurapu.a. Bcz.{Ko roBa ro npaBr,r eqvrla yrBbpAeH yrreH B'ra3u o6racr, oco6eso

KaTO Ce r{Ma npeABr4A KOCMHTTeCKaTa HaCOTTeHOCT Ha rrpOeKT[Te B KOT4TO e

p a6 orun kr Lr3kreKBaHnfl'r a KbM noA o 6ua atap aryp a.

A-p fpauarzron H-flMa npo6nervrrz npv Lr3rroJr3BaHero Ha cbBpeMeHHr{

coSryepHr'r rraKerr4 3a ur3cneABaHe, aHarrr{3 v avHTe3 Ha BTopr4qHr4 r43Tor{Hr4qr4 Ha

eneKTpo3 axpaHBaHe 14 cr'r creMr{.

llpe4craneHr4Te HayrrHr,r rpyAoBe ce pa3Aenqr rro cJreAHr,rre ocHoBHr,r

HanpaBneHur:

o Bropu.IHZ eneKTpo3axpaHBarrlkI uI3TorIHI,Iqu v cr4creMl,I Ha

HerruJrorr{pyeMz KocMr{qecKr ailaputu ([1], [2], [3], [6], [7], [8], [11],
lr 2), 15 l, [ 1 8 ], [2 0], 1221, 1231, 12 51, l29l 13 01, l32l)

o Bropu.{HI4 eneKTpo3axpaHBarrlr4 I43To.rHIIIII4 Lr crrcreMlI Ha

rrrlrrorzpyeMr4 KocMkrqecKr4 arrapurur ([9], [10], [16], [33], t35])
o Bropu.{HH eneKTpo3axpaHBarrlr4 u3TorrHr4rlu v cucreur Ha 6eguulornz

JrerarerrHkr anapurr4 ([4], [5], [13], [1 4],1241,1271,13Il,1341, t36l)
o ElerrpoMarHurrHa cbBMecrr4Mocr, lr'aBurarlufl, 14 Apyrr{ (lI7l, [19],

l2rl,1261, [28])

OcHosHa rlacr or rr3cneABaHr,rf,Ta Ha KaHALT ruta ca HacoqeHr4 KbM cI,IHTe3

v aHanv3 Ha e$errannz cxeMHV perxeHr,rq Ha BapvraHTvr Ha BTopr4rrHr4

eneKTpo3axpaHBalrlI{ I,I3TOrrHr4rII4 V CI4CTeMT{ 3A rIeJrI4Te Ha KOCMI4TIeCKZ

o6erru vr 6esrllrorHu JlerarenHr{ anaparvr. llpone4enure r,r3cneABaHr,rt

IIen-sT npaKTl4qecKa peankl3ar\vs. Ha KoHKpeTHLT cxeMr4 B cHcTeMr{Te Ha

6opAnoro o6opy4naHe, Kol'rro ca or x(rr3HeHo BarKHo 3HarreHrrre 3a

HopManHoro $ynrcqlroHr,rpaHe Ha KocMr4qecKrr uttu 6errr4JroreH JrerareJreH

anapar. 3a peuraeaHe Ha rrocraBeHure 3a aqvr ca kr3troJr3BaHv cbBpeMeHHrr

AOCTI4)KeHr4fl B TeOpI4f,Ta kr npAKTLrKaTa Ha I|I3CneABaHe Lr npOeKTHpaHe Ha

cbBpeMeHHa eneKTpo3axpaHBarrla auap aTypa.



Cu.aravr, qe Ha 6asa HarpyrraHlrre reoperr{qecKr{ 14 npaKTr4rrecKr4

rro3HaHr{[, A-p lI. fpavrarr4KoB e B cbcroflHkre yclerrrHo Aa pbKoBoAur HayrrHo-

I43cneAoBareJrcKLr Harlr4oHanHvr 14 Me)rqyHapolHlr npoeKTr4. Herosu-flr orrr4T B

razu o6taclr 6u rpx6nano Aa ce r43rroJr3Ba.

4. OcnonHn HayrrHu n HayqHo-[pr{Jro}r(Hrr [pr.rHocrr

Hayvuara v HafrHo-np[Jro]KHa Aefiuocr Ha KaHALrAara e cBbp3aHa c

r{3cJreABaHe, pa:pa6orra H BHeAp.f,BaHe Ha aepoKocMr4qecKr{ BTopr4qHu

rz3TorrHt4rlr v curcreMlr 3a eneKTpo3axpaHBaHe (BEZ u BEC) , eJreKTpoMarHr4THa

cbBMecTI{MOCT Ha aepOKOCMI{qeCKr4 Cr{CTeMI4 Vr Cb3AaBaHe HA TeXHrIrIeCKa

AOKyMeHTaT\r4fl. 34 T.flXHOTO VI3IMTBaH9, eKcnJroaTar\Vrfl U npaKTLIr{eOKa

peanvr3ar\vq.

flo-saxHure nprrHocrr Morar Aa ce xapaKTepn3krpar, KaKTo cneABa:

O c tt o s tt u H ay q H u u H ay qH o - np uJt o itcH u np uH o c a :

HayuHzre rprrHocr{ Ha A-p fpauaruroe rr4 oupeAenqM Karo

cb3AaBaHe Ha MoAeJrr.r, r\4eroAonorr,ru Ha v3clre4BaHe, rlacu$zrawrfl. 14

Ap., qpe3 Kor4To ce peanr43HpaT, rrpoeKTr4par u BHeApf,BaT BTopr4rrHr4

I,I3TOrrHkrrIU Ha eneKTpO3aXpaHBaHe H CVIQTe]0|IL[, I4MaIIII{ [p.rIKO

3HaIreHLIe 3a pa3BLrTr4eTO Ha CbBpeMeHHaTa aepOKOCMUITIeCKa TeXHI4Ka

r{ TexHoJrorvrt\ rr3Bex(AaHe Ha o6o6qeHrr.f,, LrMarrlu MeroAonorr4qHo Lr

Teoperl4r{Ho 3Har{eHl,re 3a cueqraQrzrlHara HayqHa o6nacr, KaKTo I4 3a

Apyru 1:llsrcu Ao Heq o6rracru;

A;aa:lugupaHLr u orrrrrMr43?rpaHtr BEC 3a Br4AeocneKTpoMerpr/FreH

KoMTIJIeKc ,,@pelar" no upoext ,,@o6oc" c aBTopcKr4 perleHLI-f, [pr4

IroHr4xaBaHe Ha rxyMoBere Ha BuAeo3anoMH{rrlrrre ycrpoftcrna [1],
[2], l3l, [8];
Cuuresupauvr aBTopcKr{ perxeHr{.s na BEC sa npz6opr4 rro [poeKTr4

,,Arruruufi", ,,AreKc", ,,ALOMAR-eARI" [12], [15], [18], [20];
Cuureszpauu v ourpfivuzgzpaHr4 BEC 3a KocMr4rrecKa opaHx{epr4t

,,CBer-2" no npoeKr c NASAll6], a aMeHHo:

- Anropcrca BEC 3a AbnrocporrHa reMneparypHa cta6unusarJkrfl Ha

OCBETCHOCTTA:

- Anropcxa BEC sa ranz6purpanpr Aro3r4 3a noJrr'tBaHe Ha pacreHr4.sra.

Cuuresvrpauu u aHanr43r4panvr BEI4 3a 6esnraroruz JrerareJrHr4

arjapaTu c aBTopcKr{ pelxeHvrfl 3a KoHKpeTHV JreTaTenHr4 arrapaTv Q

Ilocrl4rHarr,r MHoro 4o6pra' uapaMerpv npr4 cborHorrreHr,re o6eru xrv



cpeAHa MoqHocr, BEVI 3a na3epeH AarreKoMep u 6egronraKTHo

rrpexBbpn.rrHe Ha 3axpaHBaHe KbM rroABr4xHa qacT Ha AaTqr4K 3a

Lr3MepBaHe Ha bfJroBr4 cKopocrr,r v bfJroBkr KoopAr{HaTr4 rrpvr

I,I3IIoJI3BaHero My Ha pa3nl4rlHrz o6erru, BKnloqureJrHo 14 JrerareJlHrr

ailaparu [4], [13], !41, 1241,1271.

O cruo e n'u np runMcH u np uHo cu :

[-p fpauarr4KoB e cLrHTe3r{p€L[, aHiurur3urpur r4 rrpaKTrrqecKr4 BHeApr,rn BEC z
BE['I B ur{JrorlrpyeMr{ r{ HerrlrJrorupyeMlr KocMLrrrecKkr anaparr4, a cbrqo raKa r4 B

6esuzrorHr4 JrerareJrHn anaparvr c [ocrkrrHara MHororoAr4ruHa

npoAbnxr,rreJrHocr Ha pa6ora B upe4eraBeHr,rre 3a peqeH3ufl, uy6nr,rraqvu u
MarepI4€LiII4 Te CA npe.{CTaBeHr{ IOApOOHO, npr{eMaM fLI pr He CM.f,TaM 3a

neo6xo4uvro r.rrxHoro olrrcaHrre. Paspa6oreuzre eneKTpo3axpaHBarrlr4

H3TotrHr4qu n cvrcreMLr Morar Aa HaMep.rrr rrpkrnoxeHne n B Apyrn cQepz na

HHx{eH epH ara up aKTr4Ka, uvtaitrcu np eABrlA xap aKTepLr cr}rKure HM.

llory.reuzre pe3ynrarr{ aa c r{3KJrroqureJrHo roJrrMa rrpr{no)KrrMocr B

npaKTl4Kara. Tosa ca reoperl{rlHu Lr [paKTLIrIecKI,I vgclre4BaH:zg, AoKa3aJII4

cBo{Ta aKTyaJIHOCT, IIpUnO)Kr4MOCT, HaAe}(AHOCT U I4HTefpI4TeT B MHO|O

KocMI{qecKI,I v Ha3eMHI{ eKcneprrMeHTl4, BKJITTII4TeJIHo vr Ha 6eguzlorHra
JIeTaTenHV AnApUtId.

Ka.Iecrnoro Ha rrpeAcraBeHrlTe HayrrHo-[pr4nox{Hr{ u npr4nox{Hyr pa3pa6orru
e Ha BLIcoKo HkIBo. Moero MHeHLre e) rre npI{HocI{Te ca 3HaqI4TerHI,I u

AocrarbqHvr 3a 3aeMaHero Ha aKaAeMzr{Ha Anbx{Hocr ,,4oqeHT".

5. 3naqnMocr na ripnHocuTe 3a HayKara r{ [paKTr.rKara

OrleHgeala 3HarllrMocrra Ha npI{HocLITe Karo MHofo foJItMa, oco6eHo arco

B3eMeM rIpeABIrA Burapzx. Pa:pa6oreHr4Te reoperr,rrrecKz vr r.f,xHoro

lpaKTI4rIeCKO LI3IIbJIHeHIAe BTOpI4qHI4 I43TOTIHUIII4 kI CLICTeMI4 Ha

eneKTpo3axpaHBaHe, TtxHaTa eJIeKTpoMafHr4THa cbBMecTr4MocT B ycnoBr4flTa Ha

KocMoca u na 3errrtrTa, npeAcraBJl,lBar IIeHeH rrpr4Hoc He caMo 3a poAHara HayKa

Lr rrpaKTIIKa B Ta3IuI O6laCt, HO I4 B IIO-IXI4pOK aCrIeKT.

6. Kpurr.rqnn 6e.nelr(Kr{ r npefiopbKr{

H-rN{aNa cbIrIecrBeHLI Kpkrrr4qHkr 6erexru KbM KaH4vr1ata. C MarrKr4

I{3KJIIorIeHut (126], t28]) HeroBr{re Hay-r^:r^r4 H HayqHo rrpuno)KHlr nplrHocr4 aa

pa3rlo3HaBaeMu B rlpeAcraBeHr,rre 3a perleH3upaHe ny6nurcaquu. CvtsraM, qe

rlplrHocr{Te Ha Kaln4krp.ara 6uxa. MorJrur [a 6's4at rro-r43BecrHr4 cpeA



npo6neMaruKara Ha A-p fpauarzxos. Jlu.rHoro Mkr MHeHr4e e, qe 3a rlenra e

7. Jlu,rlgrr BrreqarJreHr{fl r{ craHoBr.rure

!-p llannuu fpalaarr4KoB rro3HaBaM or
Wt,.r.av KoHKperHr4 Brreqarrre:anfl rr or HeroBara pa6o:ra rro [poeKTr,rpaHero 14

cb3AaBaHeTo Ha eneKTpo3axpaHBaHe Ha AaTqr4K 3a bfJroBr{ cKopocTr{ Lr

KoopAr4Haru. JIz.rHr{Te Mr4 BfreqarJreHzrfl.3a 4-p fparraarr4KoB Karo crrequ€urrcr Lr

voBeK ca orJrr4r{uu. Cruloro Mofa Aa cnoAelrfl, lr 3a BrleqarlreHurfl^ta Ha MHofo

Apyrll KoJIerI4 pa6orullun pa6orerqu ro cbBMecrHr4 rrpoeKTr4 c Hero.

3AKJIIOqEHLIE
Brg ocHoBa Ha foperz3nolr(eHoro I4 Ilsnocrnara MLr orIeHKa 3a KarlecrBara

Ha KaHAI{[ara 3a ,,4oqeHT" rJr. ac. A-p r,rHxr. llaerraH fpauaruxoB cqlrraM, qe

rofi orroBapfl. Ha r.r3r4cKBaHvrflTa Ha 3aKoHa vr npaBvrrrHvrKa sa LIKI4T-EAH sa

3aeMaHero Ha aKaAeMr4rrHara Anbx(Hocr. llopa4z roBa, npeAnaraM Ha

norrl4TaeMoro HayvHo )Kypr4 4a uz6epe fJr. ac. A-p r4HlK. llanrtun AraHacos
fpauaruron 3a [oqenr B npoQeczoH€urHo HanpaBneHr4e 5.5. Tpancnopr,
r<opa6onnaBaHe u aBvraIJkrfl; HayqHa cnerlr4€LnHocr ,,,{zuaMrrKa, 6utuc:ruxa u
ylpaBneHr4e Ha rroJreTa Ha

eneKTpo3axpaHBarrlu cvcT eMId 3a

ueo6xo4zuo u cr4eficrnlrero
pbKoBoAurTenurTQ Ha cboTBeTHr,rTe

Ha pbKoBoAcTBoTo

rrpoeKTr4.

MexAyHapoAHara Hayr{Ha

rr3noJr3BaHe QuHauconrare
npoeKTl,r 3a rIo-aKTrrBHo

o6ulnocr. llrrzrqara ga roBa rr4 Br,rx(AaM c

Bb3MoxrHocrrr Ha enponeficru kr HarlrroHanHrz

yrracrrre B MexrAyHapoAHLr xoHSepeuquu ro

Ha I4KI4T-BAH vr

Ha perleH3eHTa

nocrbrrBaHero My B I4KI4T-BAH.

JrerareJrHr{ auaparv (BroprauHz 6opgtu
aepoKocMurrecKr4 JrerareJrH u atap a ru)"

10.01 .2019 r.

I,Isrorsr,rr pelleH3lnqre' !

(Aoqenr A-p I'rmK. E. Bacnnen)
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