
cTAHOB14lqE

or npo$. A-p [r4Mr4Tbp KilpilfloB TeogocileB or lzlncrnryr 3a KocMt4LtecKil

r43cr'feABaHilF t4 TexHonoftlvt npra EAH, npe4ceAarefl Ha HayvHoro xyptt, Ha3HaqeHo

cbc 3anoBe,q Ne 73 or 30.06.2017 r. na ArpeKropanaWK\AT-EAH

3a AucepraquoHHt4c rpy4 Ha AoKTopaHr, caMocroflTenHa Soptua Ha

o6yveHne, rfl. ac. nHX. Ilto4nltnn l-eopruee Mapxoe, 3a npn4o6ueaHe Ha

o6pasoaarenHaTa V HayqHa cTenaH "goKTop" Ha TeMa "Meto4 3a cilHTe3 Ha

HaHOpa3MepeH AHaMaHT, 3a npHfloxeHne B MaTepilantA 3a KocMl4qecKH

eKcnepilMeHTil", e o6nacr Ha BHcue o6pasoeaHne 5. ,,TexHrvecrn HayKl4",

npo$ecnoHaflHo HanpaBnenne 5.2.,,EnertpotexHuKa, eneKTpoHt4Ka il aBToMarilKa",

HayqHa cnellilaflHocr ,,ABToMar[3hpaHil ct4creMil 3a o6pa6orra Ha rH$opMaq:'z'A vl

ynpaaneHne" (HaHorexHoflornh v Marepttann 3a npilnoxeHun B KocMt4qecKhre

racne4aaHnn)

l. Eannr 3a AoKropaHra

3a,qo..teH AoKTopaHT rfl. ac. nHx. flpAruun l-eopruee MapxoB 3aBbptuBa cpegHoro
ctA o6pasoeanne e "TexHnryu no eneKTpoHilKa", cneqnaflHocr "lAgvvcnvreflHa

TeXHilKa" npes '1975 r., a BilctueTo cr o6pa3oBaHile - MarucTbp, npo$eciloHaflHa
raannsnraqv+ "MnHbH uHXeHep", s Mr,rHHo-reofloxKr4 yHilBepcilTer npe3 1982 r.

Pa6orra KaTo npoeKTaHT il HayqeH cbTpyAHl4K e Ml-V, a oT 1991 r.Ao cera B

Vlnctutyt 3a KocMt4qecKyr r43cne.qBaHnr tA TexHoflorilH npil 6AH, B ceKqilF
"KoctrlrqecKo Marepuano3HaHr4e". B Hacronrlt4flT MoMeHT e rnaBeH acilcreHT B

ceKqnn "KMu. 3aqucnen e Karo AoKTopaHT Ha caMocronTeflHa Qoptua Ha o6yveHue
e VIKVIT - EAH, cbc 3anoBe4 Ne 45 / 09.03.2015 r.

Pa6orra e o6nacrra Ha pa3pa6oreaHe il nprnaraHe Ha B3pt4BHt4 TexHonorilil il
nonyqaBaHe v il3cnerqBaHe Ha HaHoAilaMaHTH14 npaxoBe, KaTo e eAHHcTBeHilf,

cbrpyAHt4K e IARIAT - EAH c npaBocnoco6Hocr aa pa6ora c Bspr4tsHt4 BeulecrBa kl

TexHoflorilh 3a HayL{H]4 qenil.

ll. AxryanHocr Ha reMara Ha AhcepraquoHHl,lr rpy4

flpe4craeeHrnr AlrcepralliloHeH rpy4 pa3ffiex4a eAHa MHoro aKryanHa Ll

,qhHaMuqHo pa3BilBaqa ce cbBpeMeHHa HayqHa o6nacr or Marepuano3HaHhero,
cBbp3aHa c paspa6orBaHero Ha HoBt4 MeroAt4 3a nonyLtaBaHe Ha HaHopa3MepHil

AilaMaHTHU npaXOBe, TFXHOTO OxapaKTepil3npaHe H Bb3MoXHOCTLI 3a npilno}KeHilF B

Marepuaflu sa pa5ora B ycnoBn+ra Ha orKpl4Tvlf, KocMoc.

ArqeHrnpano e Bbpxy MeroArre 3a cuHTe3 Ha HaHoAilaMaHTtA, Llpe3

il3nor3BaHe eHeprnnTa Ha B3pl4BHuTe BeU-lecTBa (BB) floxagaHo e, qe

ct4HTe3HpaHeTO Ha ,qUaMaHTh B AeTOHaqHOHHaTa BbflHa e eAUH OphrilHafleH U

Br4COKOnpOu3BOArTefleH MeTOA 3a noflyl{aBaHe Ha ynTpaAl4cnepcHl4 naarepnanr. B

Ta3il Bpb3Ka KaTO aKTyanHh n BaxHil ca h3BeAeHil HayL{Hklre npo6neMil, cBbp3aHh c
H3CfleABaHe TepMo,qhHaMilqHnTe ycfloB]4q, cbnpoBox(Aau+4 npeBpbulanero Ha BB u
o6paayeaHero Ha HaHopa3MepHh ,qnaMaHTH, MexaHu3Ma Ha cHHTe3 il Bpb3Kara

Mel14y Ao6hea Ha HaHoAilaMaHTil tA BbHr.uHnre ycfloBr4n, paapaborBaHero Ha

Srsuvecxil Mo4enu Ha npoqeca, xapaKTeph3rpaHe ceoilcreara Ha cuHTe3hpaHilTe



MaTepHafln il anpo6ilpaHe Ha HoBh o6nacril 3a npnfloxeHHe Ha HaHoAuaMaHTilTe,
BKI| ior{ UTen HO h 3a KOCM l4t{ecKil l43CneABa H ilA.

lll. fircepraqHoHeH rpyA

.flracepraqroHHr4sr rpyrq Ha reMa "Metog 3a cHHTe3 Ha HaHopa3MepeH

AilaMaHT, 3a npilnoxeHile B Marepr4anu 3a KocMr4qecKil eKcneprMeHTn" e odpopueH
cbrflacHo t43r4cKBaHhFTa Ha 3PAC n flpaaunHnxa 3a HeroBoro nprl'roxeHl4e.

,[raceprarliloHHr4nr rpy4 e c o6eu ot 128 crpaHilqh, Karo cb,qbpxa 32 Surypu, 14

ra6nrqn il cHt4MKoB Marepilar, Karo ca nocoqenu 164 nnTeparypHt4 t43ToqHuqr4,

rflaBHo or L{yx{AecrpaHHil HayL{Hkl cntAcaHnq il nareHTil.
flpegcraneHilFr 3a peqeH3upaHe AhcepralliloHeH rpyA cbAbpxa

Bree4eHue, H3cfleAoBareflcKa qacr, crpyKTypt4paHa B ner rflaBil, 143BoAt4 or
nonyqeH ilTe pe3yfl Taru u $op tr,t y nvpaHr ocHoB H t4 n p il Hoct4 Ha,qil cepr aqv+r a.

flpnnoxeHu ca cnncbK Ha ny6nnraqunre, BKnnqeHn B AucepraquflTa.
f'lpunoxeH e il aBTope$epar Bbpxy rqilcepraqv+Ta, rofiro cbu-lo e oSopueH
cbrnacHo t43ncKBaHnATa Ha 3PAC n flpaarnHilKa 3a HeroBoro npnnoxeHue.

B yeo4nara qacr ca pa3rneAaHV sa4u6oveHo ocHoBHilTe MeroAn 3a cnHTe3

Ha HaHoEilaMaHTn, KaKTo ca Qoprr,rynhpaHil n o6ocnoeaHu ocHoBHhre qenu tA

3aEaqh, MeTo,qn Ha u3cneABaHe lA Bb3MoxHLl npaKT[qecKil npnfloxeHrt Ha

pe3ynTaThTe, noflyqeH4 B AucepTaqrqTa.

llrpeama enaea npeAcraBn pe3ynrarure or cpaBHHTefleH anv3 Ha

cbcronHilero Ha npo6neua, cBbp3aH c ocHoBHt4Te Mero4l4 3a nonyqaBaHe Ha

r43KycrBeHil AVaMaHTvt - crarilqHu il AilHaMilqHt4. ArqeHrupaHo e Bbpxy

AilHaMilqHilTe MeroAr4, 143non3Bau1h eHeprHFTa Ha B3puBa. ,QeQrHnpaHr ca
ocHoBHure npeAfiMcTBa n HeAocTarbqh Ha pa3nhqHHTe MeToELl.

Bmopa eflaea e nocBereHa Ha reoperilqHh h3cflepBaHilfl, cBbp3aHH c
il3Bex,qaHe Ha qncneHil 3aBilcr4Mocrr1 Mex<,4y ycfloBr4f,Ta nph cr4HTe3a na H.[ u

KaqecrBeHnAT tA KonilqecrBeHilFT cbcraB Ha npogyKTnre or B3pilBa. Hanpaeen e
apryMeHTilpaHuqr h3BoA, qe chHTe3upaHero Ha H..[, f,BnBau]n ce $aaa Ha BilcoKoro
HanrraHe npn AeroHaqv'fl na BB, ce peanil3ilpar npn nafi-6naronpilnrHll ycfloBr4f, B

AeroHallhoHHara BbnHa. B pesynrar or r43cne4BaHilera npeAcraBeHh B ragn rnaBa,
e npeGTaBeHa CXeMa 3a OqeHKa BTT3MOXHOCThTe Ha [UilpOK KflaC

Bbrnepo.qcbrqbpxau-lu BB, npil eBeHTyar'rHoro rztlr 6ugeqo u3non3BaHe 3a cHHTe3 Ha

H!.
Tpemama enaea geraftnno pa3rnexqa u3Bbp[ueHure or ArcepraHTa

eKcnepuMeHTanHil il3cneABaHilfl, cBbp3aHil c MeroAhTe 3a nonyqaBaHe Ha

HaHOAilaMaHTV Vt OnTUMl43r4paHe Ha npOqeCVTe t yCJ'rOBl4FTa 3a TFXHOTO npoTl4qaHe.
lzlgnoxeHueto Ha Marepuafla B Ta3v rflaBa, HeABycMr4cfleHo AoKa3Ba

saprn6oveHilTe 3HaHnF H KoMnereHTHocl4 Ha rn. ac. ilHX. fl. Mapxoa, a o6nacrta
Ha nprnaraHe Ha B3pt4BHl4Te TexHOflOriln 3a noflyqaBaHe Ha HaHOAr4aMaHTl4,

yMeHnflTa Aa nnaHilpa eKcnepilMeHTil, Aa aHanv3Hpa noflyqeHnTe pe3yaTaTn, KaTo

oTrlilTa h nocTilrHaToTo oT Apyrh HayLlHl,l KofleKTHBil. PesynraTHTe oT npoBerqeHHTe
eKcnepilMeHTr noTBbpxqaBaT TeopeTnqHilTe n3cfleABaHrfl il 3aKn]o|.reHhF,

HanpaBeHil B npegHara rnaBa. flpegcraaen e e4rH ophruHaneH Mero,q 3a

AearpernpaHe Ha rpo3AoBr4AHt,r crpyKTypt4, npu roilro cycneH3nnTa or
HaHOAHaMaHTtA V1 BOAa Ce noAflara Ha HeKOJIKOKpaTHO 3aMpa3FBaHe C TeqeH a3OT,

KaTO B pe3yflTaT Ha Bb3HkrKHanoTo Bt4coKo HaflFraHe, arperaTrTe ce pa3pyt-uaaar. B



Kpar Ha rpeTa rnaBa ca sopMynupaHu ct4HTe3ilpaHo il3Bo,qnTe oT HanpaBeHilTe
il3Cne.qBaHilF.

Vemeupma enaea e nocBereHa Ha oxapaKTepil3ilpaHero Ha cilHTe3rpaHrf,
no B3pnBeH nbr HA u onpe,qeflnHe Ha HefoBnre ocHoBHl4 napaMerpu, Karo ca
il3no3BaHil Haft-cuepeMeHHil Mero4r4 v anaparypa. PeaynrarilTe or il3cfle4BaHilFTa
v aHanv3v-te Ha npo6rre AoKa3Bar no 6eecnopeH Haqr4H, qe AeroHaquoHHo
cHHTe3upaHilFT Marepuafl e HaHopa3MepeH AilaMaHT. Onpe4eneHn ca ocHoBHilTe
xapaKTept4cn4Kr4 Ha nonyqeHilfl Marepran H[, Karo MLlHhManeH il MaKcilManeH
pa3Mep, cb4bpxaHtAe Ha ocrarbLtHt4 npilMecil B H.[ npo6n.

ITema eflaea pa3rnex4a eAHo npilnoxeHile Ha AeroHalluoHHo ct4Hre3npaHhn
HaHoAilaMaHT B Marephaflh, il3nofl3BaHil B KocMt4qecKn eKcnepilMeHTu. O6pasqu or
paapa6oreHara al:ryMlAHVeBa cnflaB 895, tuo4vt$uqnpaHa c HA, ca KaqeHH Ha 6opga
Ha MKC, c qen u3cfleABaHe BflhnHnero Ha ycnoBlrf,Ta B orKpr4Tl4f, KocMoc Bbpxy
crpyKTypHr4Te, $nsnvecxn v MexaHilLtHil KaqecrBa Ha o6pasqn or
eKcnepilMeHrar'tHara cnflaB c Ao6aexa or H[. Pesynrarnre or cpaBHilTenHnre
H3cneABaHVf, Ha xapaKTephcl4KilTe na pe$epeHTHnre o6pasqr or KoMno3vrHara
anyMnHt4eBa cnflaB, ocraBeHr Ha 3eusra H Te3il Ha o6paaqnTe, npecronnh or
BbHr.uHara crpaHa Ha MKC, ule Aa4ar Bb3MoxHocr 3a oLleHKa v 6t4eu-llt
npilnoxeHtAA Ha KoMno3HTHh Marepilanr c go6aBKil or H,[, ne caMo 3a KocMr4qecKh

H3cneABaHilr, Ho h 3a Ha3eMHr nprfloxeHiln npu pa6ora B eKcnepeMHil ycnoBilg.

lV. flpnnocu
OcHoeHure npilHocr4 Ha AncepraqvoHHnA TpyA ca o$opueHn B ABe

HanpaBfleHttfl- HayL,lHl4 il HayqHo - npHnoxHl4:
Karo eAnH or ocHoBHhre HayL{Hr4 nphHocr4 Ha AucepraqtA+Ta, Mora Aa

or6enexa cb34aBaHero Ha B3pHBeH Mero,q n na6oparopHa ycraHoBKa 3a cHHTe3 Ha

HA or ceo6o4Hrn Bbfflepog Ha MoulHr4 BB, Karo eAHoBpeMeHHo c roBa ca
onpefleneHn ocHoBHure 3aBilcuMocrr4 MexAy pa3nilqHHre Sarropil, Bnhner4il Bbpxy
cuHTe3a na H.[.

flpyr cuqecrBeH HayqeH npilHoc Ha ,q]4cepraqnoHHr4e rpy4 e paapa6orenurr
HoB opr4rlrHaneH Mero4 3a Aearpefaqrf, Ha rpo3AoBil.qHilTe crpyKTypr4 HI no
HexHMr4L{eH nbT, qpe3 HeKonKoKpaTHo 3aMpa3FBaHe c TeqeH a30T 14 nocfieABaula
o6pa6orra c MorIeH ynrpa3ByKoB Ae3ilHTerparop.

B 4raceprallkroHHr4F rpy4 ca SopuynupaHu h HayqHo-npufloxHh npuHocr4.
Paepa6oreHilTe HayqHr4 npo6neun B Hacronr4lrf,T AilcepraqnoHeH TpyA AaBar
Bb3MoxHocr Aa 6r4e oqeHeHa nepcneKTr4BHocrra Ha MHoxecrao BB 3a rFXHoro
eBeHTyanHo il3non3BaHe 3a AeroHaqiloHeH cilHTe3 Ha H.[. flpyr opilruHafleH
HayLrHo-nprfloxeH e H3no.n3BaHero Ha H[ xaro uo4u$nrarop Ha aflyMr4HileBa
cnnaB B 95, c Llen nonyLraBaHe Ha HoB KoMno3ilqr4oHeH Marepilan, H Bb3MoxHocrkr
3a peanHo il3cne4BaHe BflilFHhero Ha KocMr4qecKnre ycnoBt4n Bbpxy HefiHrre
cTpyKTypHl4 14 MeXaHilqHr KaqecTBa, B cbcTaBa Ha KocMl4qecKuf, eKcnepilMeHT

,,OECTAHOBKA", npoBe4eH na Me44yHapoAHara Kocrunqecxa Cranqnn.

V. Ily6nuRa\un

flncepraqnoHHl4nr rpyg Ha rn. ac. unx. Ilto4ruun l-eoprnee MapxoB, BKflroqBa
rpn ny6nuKaLIVIA no reMara Ha ,qrcepray+Ta, Karo ABe or rFX ca caMocronTeflHn, a
B Tperara e nbpBr4 aBTop. lA tpvte pa6orn ca ny6nnxyBaHh e c6opnnqn c Aor{na,qil
or HayqHr4 ron$epeHquil c MeMyHapoAHo yqacrue.



HayvHnre pe3ynrarr il nphHocr4, h3floxeHil B nphfloxeHure ny6nnraqvv vt B

ArcepralluoHHlrnT TpyA, ca ocHoBHa 3acnyra Ha ,qilcepraHTa rfl. ac. LIHX. flrogrunn
l-eoprmee Maproa

Vf. flpenopbKh ri ga6enexKlr no AucepraquATa

Hc[aaM cbu]ecrBeHn ga6enexKil, KaKTo no o$optvtf,Hero Ha ,qilcepraqtt+Ta v
aarope$epara, TaKa v no cblt1ecrBo. Cvntanlt, ve pa3rne4AaHara reMarhKa,
cBbp3aHa c nonyqaBaHero il npilflaraHero Ha HaHopa3MepHH AilaMaHTH, e
H3Kflror{ilTenHo aKTyaflHa, KaKTo nopaAn Bce noBeL{e pa3pacrBaqure ce o6nacrn Ha

TexHoTo npilnoxeHHe, TaKa il peanHnTe Bb3MoxHocTl4 Aa ce npilnox]4 npn
TexHoflorhilTe 3a yrvnn3vpaHe Ha H3ne3flil or ynorpe6a 6oenpunacu.

3AKNloLIEH14E

Bbe Bpb3Ka c h3noxeHoro Ao ryK, iqaBaM nofloxilTenHa oqeHKa Ha

AilcepraqvoHHttfl TpyA Ha reMa "Meto4 3a crHTe3 Ha HaHopa3MepeH AilaMaHT, 3a

npilfloxeHHe B MaTepnanh 3a KocMt4qecKfi eKcnephMeHTil", v npeAnaraM Ha
HayvHoro ttrypu Aa npncbAl4 o6paeoeareflHara n HayqHara creneH "goKTop" B

o6nacr Ha Buclue o6pasoaaHne 5. ,,TexH]49ecKh HayKr4", npo$ecroHaflHo
HanpaBfleHue 5.2. ,,EnextpotexHilKa, eneKTpoHilKa h aBToMarilKa", HayLrHa

cneqilaflHocr ,,ABToMarv3vpaHr cr4creMil 3a o6pa6orra Ha raHSoprrltaqran v
ynpaBfleHile" (HaHorexHoflofllr4 lA Marepilanv aa npufloxeHilF B KocMr4r{ecKHTe

n3cneABaHun),na rr'r. ac. uHx. Jlto4rr,rnn l-eoprnee Maproe.

16 aerycr 2017 ron. J4groreiln craHoB14 ulero:
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