
cTAHOBilT4E

Or: 4oq. ,q-p ilHX. flttvtrrup Milnxoe XprcraHos - MnHHo-l-eofloxKr4 Vnnaepcnrer ,,C8. lzleaH
PhflcK!4", KareApa ,,Orxphro paspa6oraaHe Ha nofle3Hn r43KonaeMil h B3pt/BHt/ pa6orn"

Orxocxo: lncepraqroHeH TpyA sa npr4o6nBaHe xa o6pasoearerHara il HayqHa creneH "goKTop"
e o6nacr Ha Bhcu.te o6pasosaHfie 5.,,TexHuqecKfi HayKh", npoSecuoHanHo HanpaeneHile 5.2.
,,EfleKTporexHIKa, eneKTpoHLlKa h aBToMarhKa, HayqHa cneLlilanHocr ,,ABToMaru3ilpaHu
cilcreMr sa o6pa6orKa Ha nHSoptuaqun h ynpaBfleHr,1e" (ranorexnororvtA h Marephanfi sa
nphnoxeHilfl B KocML'rr.{ecKilTe nscnegeaxrn).

Aerop iqucepraquoHHue rpyg. rn. ac. rHX. fto4urn l-eoprrea Mapxoa, AoKTopaHT Ha
caMocroflTenua SopMa Ha o6yveHue ruu lzlKlzlT - EAH, c HayqeH KoHcynraHr npo$. A-p
,Quvurup Teo4ocrea.

Teua Ha Auceprar{}roHHlrc rpyg: ,,Merog 3a crHTe3 Ha HaHopa3MepeH gr,rarvraHr (H,[), 3a
npunoxeHhe B MaTepu4anv 3a KocMl/qecKil eKcnept4MeHT4'.

OcHoeaHue 3a npegcraBeHe Ha craHoBrqero: Yqacrne B cbcraBa xa HayvHo xypl/ yrBbp4eHo
cbrnacHo 3anoBe4 Ne 73 or 30.06.2017 r. aa luperropa na IAKIAT - 5AH.

ll perne4 Ha AHcepraqltoHHl,te rpyg:
flpe4craeeHnnT Mh 3a craHoBrule AncepraqiloHeH rpy,q e il3noxeH Ha 128 crpaau1u

TeKcroBa qacr, 32 Snrypu, 14 ta6nviqu, oHLTMKoB Marepilan ra 164 nhreparypHr4 t/3Tor{Hr/Ka.

,[rcepraquoHHhnT TpyA ce cbcror4 or cneAHilTe ocHoBHr4 \.{acru1: cnilcbK Ha cbKpau]eHulqTa,
Srrypure vta5nuqure, yBoA, ner rflaBh, 3aKflrcL{eHile u n3non3BaHhre u3Tor.{Ht4t-114.

Yeog: B yeoga ca 3anrcaHta B crerHar Burq aKTyanHocrra Ha npeAnaraHara pa6ota, nerlHara
qen - Paspa6oreaHe H eKcnep[MeHTarHo t43cregBaHe Ha AeroHar{HoHeH Merog 3a c],tHTe3 Ha
HaHOpa3MepeH flllaMaHT, 3a npHnoxeHHe B MaTepuanl 3a KocMl4qecKu eKcnepHMeHTH.

3a nocturraHero Ha ra3h qer aBTopbr cr e nocraBiln 3a pelrlaBaHe cneAHilTe 3a4aqu:
1. AHanus na QrsnvecKtaTe nprHLlilnil Ha nonyqaBaHe Ha HaHoMarepvanv c r3nofl3BaHe Ha

Bt/coKo eneprutZx tt Mero4h.
2. Cus,qaeaHe Ha HoBa cxeMa 3a noryL{aBaHe Ha HaHopa3MepHh AhaMaHTil or ceo6o4HrR

BbrnepoA Ha BB.
3. Teoperr,{xo o6ocF{oBaBaHe il eKcnephMeHTarHo ycraHoBFBaHe Ha Sarroprre, BnilFetqll

Ha npoqeca Ha o6pasyeaHe u 3ana3BaHe Ha HaHoflrlaMaHTilTe.
4. Onpe4eflFHe Ha ocHoBHhre xapaKTepil crvtltA Ha cilHTe3lt paHnAT npoAyKT.
5. flearperaqv+ Ha rpo3goBrl4HilTe crpyK-typu vt noBrluJaBaHe Ha ceAilMeHTHara ycrorlvreocr

Ha HaHOA14aMaHTeHaTa CyCneH3hF.
Crqo raKa ca nocoL{eHh MeroAHTe 3a nonyqaBaHe Ha eKcneprMeHTanHilTe AaHHil:

Bspt4BHLtRT eKcnepilMeHT r 3a oxapaKTepil3[paHe Ha cltHTe3vparlAfl H.Q pexrreno-4rSparlluoHHo
l43cneABaHe, aroMHo - a6cop6qtaoHHa cneKTpocKonhfl, CEM 143cneABaHe, fpaB]4MerpfiqeH n
rpaHynoMeTpilqeH aHanu3.

L fnaea - Axantas Ha crcroeHuero xa npo6neua.
B pesynrar Ha il3BbptleHut aHaJ-rt13 AilcepraHTbr e crilrHar Ao 3 ocHoeHh hsBo4a Ro

oTHOUeHile Ha MeroAhre 3a chHTe3 Ha fisKycTBeHu AraMaHTh, KaTo AaBa 3aKnrcL{eHue sa TflxHara
npilnoxhMoct, tt o6puu-la BHilMaHhe Ha crHTe3a Ha HaHopa3MepHu AraMaHTeHil npaxoBe, L{pe3

AuHaMht{Hr/ MeroAr4, c il3nor3BaHe Ha BB orroeapAtln Ha onpeAeneHn ycnoBt A.
ll. l-naea - Teoperrr{HH l43cre4BaHne.
OcHoeHhre il3Bogr4 or reoperuL{Hr4n aHanil3 Ha Llenhn KoMnneKc or ycnoBhfl 3a

AeroHaLlnoHeH cilHTe3 na H[ e, \.{e 3a nonyL{aBaHero Ha MaKcilManHo Konilqecrao H,[ il nporhL{aHero
Ha Llennfl npoqec Ha AeroHaLluoHeH crHTe3 na H! or cao6ogHr4g BbrflepoA Ha BB ca Heo6xo4lrlrr,r
onperqeneHn ycnoBu+ Kor4To r4sLrepnarenHo ca or6enRsaHil. Tesil KoHcraraLlnv My no3BonnBar Aa
cqilTa, L{e MHoro BB cus4aeallil B AeroHalliloHHara BbflHa BhcoKt/ croriHocrr Ha HaflFraHe rl
TeMneparypa c cilflHo orpr4qarereH KrcropogeH 6ananc Morar Aa ce il3non3Bar 3a chHTe3 Ha H,.4.



lll. l-naea - ExcnepnMeHTarHlt t43cneABaHhR.
klssupuextA ca rongM 6potZ eKcnepilMeHTanHu h3cne,qBaHltn n ontATtA pa3AeneHr or

AoKTopaHTa B ABe rpynr - npeABaptATentu u +etai'tnnn, Karo 3a LleflTa e cr3,qaAeHa
eKcnepuMeHTaflHa ycraHoBKa. PesynrarilTe or rFX, norBbpXAaBar reoperhLtHilTe n3Bo4t4 il noKa3Bar
cneqnSrvHhre reHAeHL$/r/ B npofl4qaHero Ha cilHTe3a na H.4. 3a nsauputBaHe Ha re3h onhrr ca
us6panu BB rpornn ffNT/ h xeKcoren /RDX/, Kot/To orroBapnT Ha nocoqeHilre u3hcKBaHrF.
f'ltpsoHavanHo ca h3BbpuJeHh onvrv c 3apffAilTe or qilcr TNT ra RDX, nocneflBaulo cbc cMec or
TNT r RDX. Pesynrarrre or onurhre ca noKa3aflil, qe KonilLrecrBoro Ha cilHTe3upanran H,[ or
3apngilTe TNT/RDX e MHoroKparHo no - ronnM, 3a onpegennHe cborHouJeHhero MexAy TNT rrr RDX,
npr Koero ce nonyqaBa MaKcfiMaflHo Koflrrt{ecrBo cr4HTe3hpaH HE ca B3phBeHh sapAAtA Ha pa3nhqHil
cMech TNT/RDX, Karo e ycraHoBeHo, qe MaKchManHo KonilqecrBo Ha H.Q ce ocbqecrBnBa or
3apeAilre, npil Kot4To npoLleHrHoro cborHor.leHile TNT/RDX e 60/40. Cur4o raKa ca ycraHoBeHu fi
o6scgenu il3BecrHr4 pa3nilqhfi Mel1qy npe4BapilTenHo il31{rlcfleHhre napaMerpil r noryl{eHnre
eKcnepilMeHTanHo AaHHLl, KaKTo h ca pa3pa6oreHu MeroAh 3a AearperilpaHe Ha cilHTe3upanrrrn H,!.

f V. l-naea - HscneggaHuA u aHanusn Ha nory'{eHur qpe3 AeroHaquoHeH c}tHTes HA.
3a oxapaxrepr3r4paHe Ha cilHTe3vpaHAA no B3pilBeH nbr HE ra onpe4ernHe Ha HeroBhre

ocHoBHr napaMerpilt ca npoBeAeHh pe,qrLla rscne4BaHv+ v aHantrcrA - PeHrreHo - An$paxq[oHHo
r3cne4BaHe, PexrrenoSa3oB aHaru3, CEM rascnegBaHe, l-paHynorvrerp[qeH aHanv3, ArovHo -
a6cop6quoHHa cneKTpocKonut. B pe3ynrar Ha re3fi il3cne4BaHrn v alannstA ca onpeAeneHu
ocHoBHulre xapaKTepilcrvKtA Ha H,q, onpe4eneHfi ca cneqnSuvnrre nphMecil sa KoHKperHrre
ycnoBilF Ha AeTOHaL[/OHeH CilHTe3 B OrpaHilqeHo saTBopeHo npocTpaHcTBo, KaTo e AoKa3aHo
KaTerophqHo Lte chHTe3upaHilFT MaTepilan e HaHopa3MepeH AraMaHT.

V. l-naea - flpunoxetue Ha AeroHaqlroHHo cuHTe3upaHlre HA B Marepuanu 3a
KOCM 1,r qeCKlt eKCnepH MeHT1,l

3a peannsaqlAATa Ha raKilBa u3cne4BaHhfl e pa3pa6orena cneqilaflHa nporpaMa il MeroAilKa
3a npoBe4aHe Ha rexHonornqHil eKcnephMeHTfi Ha 6op4a Ha Pycrrn Cervenr Ha MKC, B cbcraBa
Ha flnasnaexo - Bunxoeiln KoMnneKc Ha KocMr4qecKilF eKcnepnuexr ,,OECTAHOBKA", flflaHhpaHilTe
sa r3cneABane o6paslll4 or pa3nnL{Hu Marepilalrh ca pa3nonoxeHil B cnel{hanHo KoHcrpyupaH 6nox,
Hape\.{eH 6nox ,[f1 - nM. Snoxrr En - nM e paspa6oreH il rspa6oren a lAnxnryta sa Koct\r[L{ecKrl
Tlscne4eanus r Texnonorun npn SunrapcKara Axa4evrr Ha Hayxrre B paMKhre Ha nporpaMa 3a
HayLtHo cbrpy4Ht4r.{ecrBo e o6nacrra Ha KocMr4rrecKhre r3cneABaHilfl, MeXAy EAH u PAH, 3a L{enra
e paspa6oreH e u peanA3t(paH HoB KoHcrpyKr-lLroHeH Marephan Ha ocHoBara Ha anyMLtH[eBa cnnaB
895, uogttSrarlrrrpaHa c HE, O6pasqur or HoBrF Marepilan ca no4noxeHil Ha arsgerlcrahero Ha
peaflHh KocMt4\.{ecKV ycnoBtAn na 6opga Ha Me4gyxapo4Hara Kocrvh,{ecra CraHqnn, B paMKilTe Ha
eKcnephMent ,,OECTAHOBKA", Cne4 npecrotZ B orKpr4Tr/F KocMoc ot 2 roput-tu r 4 ueceqa,
nerarerHrn oopaseq n pe+epeHTHnfl oopaseq ca h3cneABaHu 3a HacrrnilnilTe npoMeHu B

crpyKTypHhre n frnsrxo - MexaHilqHilTe IM xapaKTepr crnKL, BcnerqcrBt/e BJ'ilrFHilero Ha
KocMilL{ecKara pa4ilaLlnF il TeMneparypHilTe xonebaHrs.

Pesynrarrre or il3cte4BaHilFTa v alanu3nre cne4 eKcnephMeHTa no3BoflFBar Aa ce
ycraHoBFT HacrbnrnfiTe npoMeHh B Trx cnplMo peQepenrnrre o6pasqil, cbxpaHlBaHu nph 3eMHrr
ycnoBhF u no3BonFT Aa ce HanpaBh oLleHKa Ha Bb3MoxHocrvrTe 3a nsnofl3BaHe Ha HoBl4F Marephafl
sa uspaoorBaHe Ha Kopnycil u gerahn[ Ha ype,qh v anaparu, KaKTo 3a ilscneABaHe B KocMr4qeeKoro
npocTpaHcTBo, TaKa il 3a npunoxeHrF B Ha3eMHil ycnoBnF.

3axnpqenue: ,Qrcep:'aqtAoHn AT TpyA 3aBbpuBa cbc 3aKfircL{ureneH pa3Aefl, e rorZro ca
npeAcraBeHil ocHoBHnre fi3Borqn or pa6o1ara, HayL{Hhre il HayqHo - npilnoxHil nphHocr/ Ha
npeAcraBeHara AhcepraLlroHHa pa6ora, ny6nu:xaquil Ha aBTopa no reMara 3 6poR, B ABe or Kot4To e
erq4HcTBeH aBTOp il eAHa, B KOflTO e nbpBr4 CbaBTOp, KaTo t/t TpilTe ca AoKtaABaH[ Ha Halun il c
MeMyHapoAHo yL{acrre HayqHil $opyrun. Cur4o raKa e AaAeH cnficbK Ha LlilTaril no reMara, il
peanhsilpaHure npoeKTtA Ha Oagara Ha AeroHaLliloHHo ct4HTe3upaHrrrr H!.

Hayuxu u HayqHo - npxnoxHu npuHocx: OqennaaM rh Karo npaBhnHo SoprvrynrapaHV n
Kareroph3r4panu 4 6pon HayvHh orHacnu1h ce Ao:

1, CusgaeaHe Ha B3phBeH MeroA r na6oparopHa ycraHoBKa 3a chHre3 Ha H[.
2. OnpegenflHe Ha ocHoBHt4Te 3aBilculMocrr MeXAy pa3nilqHhre traxropn, BrrFeu.lul Bbpxy

cuHTe3a na HA.
3. flonyvaBaHe Ha eKcnepilMeHTaJ-rHur pesynraril, noKa3Baulil Kotr4qecrBeHV v KaL{ecrBeHrl

oqeHKm Ha cilHTe3upanun H!.
4. Cus4aaaHe Ha MeroA 3a flearperaqran Ha H,Q.

u 3 6Pon HaYL{Ho-nPrnoxHl/:
1. HE e npilnoxeH Karo vo4u$urarop Ha alyMt/Ht/eBa cnnae B 95.



2. BusruoxHocr Aa 6uge oLleHeHa nepcneKTuBHocrra Ha MHoxecrBo BB 3a rFXHoro
eBeHTyanHo h3nor3BaHe 3a AeroHaLlhoHeH cuHTe3 Ha H.Q.

3. HE B KaqecrBoro ctA na HaHoSa3eH Mareprafl, cbc cBoure yHuRanHtA caorZcrea npeArara
e$errreno peuaBaHe Ha ronnM 6pofr rexHrL{ecKu 3aAaqh h nphfloxeHilF.

/flpnnoxeH e cnncbK c peanh3ilpaHVTe npoeKTu Ha 6asara Ha AeroHallfioHHo cr/HTe3npaHilfl
HA/

Aerope$epar: flprnoxenunr aerope$epar Ha AilcepraquoHHnF TpyA FcHo fi nrlrHo
oTpa3FBa nocTaBeHhTe qenu tA 3a4aqv, cbrJ_lHocTTa Ha npoBeAeHfiTe eKcneprMeHTV, aHann3a Ha

nonyL{eHilTe pe3ynraril, npilfloxeHhero Ha AeroHaLlLroHHo crAHre3upanun H!, KaKTo v HayvHrre vl

HayLrHo - nprnoxHr4 nphHocr/. CrpyxrypupaH e FcHo t,,r roLrHo, c r/3.qtpxaHa MeroflkrqecKa HacoqeHocr
il flocrarrL{eH o6ena SaxronornL{eH u ilnrocrparilBeH Marepilan.

Kpuruvnu sa6enexxlr u npenopbKr4: 3a6enssaHure B AilcepraqhoHHr/F TpyA rpeuJKr/ r/

sa6enexrrre ca Hecbu-lecrBeHil, a Bbnpocure ca AucKycr4oHHLl, Koero He HaMaflFBa MHoro Br/coKoro
HUBo Ha AilCepTaqUOHHr4s TpyA.

fluqnu BneqarreHuq: flosHaBaM rfl. ac" NHX. Ircgunn Mapxoe or 1986 r. B nepro4a Ao
1991 r. cMe pa6otunu sae4Ho B KareApa ,,TTBP" Ha Ml-V, KbAero Hape,q rA c Apyfvt HayL{HH
paspa6orxu 3anoqHaxa il nbpBilTe eKcnepfiMeHTr'r B Ta3r o6nacr e na6oparopHr/ ycnoetAn. l4ux.
J'ltogturn Mapxos e orroBopeH, BLlcoKo o6pasosan, eHeprilL{eH v aHanvrilL{eH B npoSecroHanHara crl
,qefiHocr cneLlilanncr.

3AKIITOt.IEH]4E:

O6o6u1aeafiru vnexrero, Koero cv vsfpa1nx Bb3 ocHoBa Ha npe,qcraBeHnre AilcepraqfioHHr4
MaTepilaflu, ct{l/TaM qe floKTopaHTbT ycneuHo ce e cnpaBhn c nocTaBeHaTa B AilcepTaqnoHHl4F TpyA
3agaqa, Karo oLleHFBaM AnceprallroHHhn rpy4 ,,Merog 3a cilHTe3 Ha HaHopa3MepeH AilaMaHT, 3a
npilnoxeHne B MaTepfianh 3a KOCMrLIeCKh eKcnephMeHTil" C ,,nor|OXl,lTeIHa" OI{eHKa.

,[ucepraquoHHr/FT TpyA e KoMnlreKcHo cbBpeMeHHo r43cfle4BaHe, Koero crAbpxa BaxHyr
Hay\.{Hil h HayL{Ho - npilnoxHV npLAlocv sa paspa6orBaHe Ha HoB ancoxoe$eKTilBeH, ,qrHaMrqeH
Mero4 sa cnHTes Ha HaHopa3MepeH AuaMaHT. Pa6orara ce orfluL{aBa c npeLlusHocr IA

sa4un6oveHocr nph o6pa6orxara v vlTepnperaLlilFTa Ha nonyqeHhre pe3ynrarh u ortoBapn Ha
t/3t/cKBaHuFTa Ha 3PACPE r npaBhrHnKa 3a HeroBoro npfinoxeHile. Toea Mu AaBa ocHoBaHHe
y6egexo Aa rnacyBaM H Aa npenopbrraM Ha noquraeMuTe qJreHoBe Ha HayvHoro xypu Gbrqo
Aa rnacyBar Ha rn. ac. nux. Itoglunn l-eopruee Mapxoe ga 6uge np,rcb4eHa o6pasoearerHa u
HayqHa cTeneH,,goKTop".

Co$rn, 17.07.2017 r. uhen Ha HayLtHoro xypt4 /,/
/Roq.R-p r,rnx. !. XprcraHoe/


