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OT3bIB

onnoHeHTa, r{.neHa HayqHoro x}op14 A.T.H., npo$. Xprcroea XprcTo lzlaaHoaa

Ha Ar4ccepraLlroHHyrc paoory BnaAoBa Mrxauna

,,AganrrBHaf, TereMerplqecrar c[creMa KoHTponf, ABurarener
rleTaTe,l bH btx an napaTOB",

npeAcraBneHHylo Ha coilcKaHre o6pasoaarenbHofi r yveuofi creneHn ,,lqoKTopa"

no cneqran bHocru 02.21.07,,AetoMarusr4 poBaH H He crcreM bt o6pa6o rgu u

ynpaBneHuf, t4HsopMaLlu14",

n poQecloHar bHoe Han paBJIeH tae 5.5.,,TpaHcnopr, HaBn raLl nA n aBtAaqt1f,",

o6nacru 5. TexxraqecKue HayKu.

ArryanuHocrb reMbt. ,[raccepraLltaoHHar pa6ora nocBrr4eHa

axryanunofi HayqHo-TexHuqecKof 3a4aqe co3AaHtaf, aAanrytBHblx

reneMerprqecKux c14creM (ATC) KoHrponf, ABurareflefi flerareflbHbtx

annaparoB (nA). Cyrs 3aKnpqaercf, B pa3pa6orKe reoper[qecKux ocHoB

HoBbtx MeroAoB t4 cpeAcrB ATC KoHrpofle ABrrarenef flA, yqurblBalol4ux

crpylffypy o6uerra KoHTponf,, a TaKxe nptaqIHHo-cne4crBeHHbte n

flornqecKue cBf,314 MexAy no4cl4oTeMaMta O6Uerra KoHTponf,, qro

ucnoflb3yeTcf, Anf, pelueHl4t npaKTuqecKyrx 3aAaq aAanTaLlul4

TeneMeTp[qecKnx cucreM 14 orKpbrBaer AononHrTeflbHHe Bo3MOXHOCTV Anf,

ynyL{ueH14f, MeTpoflornqecK[x xapa!fiepvcTnK tA noaHLirexrs

noMexoycTorq u Bocrl4 oTt4x cl4cTeM.

Tarrnrt o6pasona, yL{vrrbrBaf, lu14poKy}o pacnpocrpaHeHHocrb vI

nepcneKTrBHocrb o6uema nccneAoBaHVf, , BaxHocrb npooneMb! ycrp aHeHuA

ero He4ocrarKoB, TeMy pa6orbt cne4yer cq[Tarb arryanuxoil.



[enuro pa6orut FBflflercF paspa6orra HayqHblx ocHoB u MeroAoB

ATC KoHTponfl il rcnbtratuirt ryp6opeaKTilBHbtx ABrrareneil, KocMyrL{ec1ux tA

IIA pa3ntaqHoro Ha3HaL{eHilfl, paspa6orra MeroEa cauoo6yL{eHmF

TefleMerpnvecrofi crcreMbr 14 eKcnepilMeHTanbHbre uccnegoBaltAf,, KaK v

TexHnqecKaf, peanil3aqilF ceMeilcrea a.qanrilBHbtx reneta3MeptaTenbHbtx

crtcreM KoHTponfl tlt tacnbtra nuh ryp6opeaKTrBHblx AByr rarenerl, KocM[qecKilx

u IIA pa3nrqHoro Ha3HaqeHrfl.

,[ns .qocrrxeHun qenil aBTop peuiln cfleflyrcqr4e 3a4aqn:

1 . eul6op e$QerrrBHblx Mero,qoB cauoo6yqeHilf, refleMerprvecroil

c[creMbt B 3aBilct4Mocrr4 or ycnoBnil aoauyqa]oqux aoe4eilcreril;

2. eu6op e$QerrvrBHoro MeroAa cxarufl AaHHbrx reneMerprvecroil

cilcreMbt KoHTponA tA ucnbraaufi;

3. nocrpoeHre MareMarilqecKilx ruo4eneil crrHafloB or AarqNKoB

pa3nilqHbtx BefluvilH crcreMbr refleMerpvtt IlA gnr Mo4efl[poBaH[fl noroKa

t43Mepurenunoil rn$opruawn IIA npra nocrpoeHrara ATC co cxarileM

AaHHbrx;

4. paepa6orra MeroArKr4 Bbrr{ilcneHilfl ypoBHfl MexaH[qecKoro

Han psxeHufl B Marepilane fl onaroK aBra LlroH H btx Aeil rareneil ;

5. paspa6orra MeroAr4Kvr Bbrr.{ilcn eHuA KoppeKqtail rqononHmrenuuofr

no rpelx H ocrtl or a M nfl ury4H o-q acrorn o il xa pa KTe p vcrtAttA 143 Mep ilTefl b Ho ro

Tpa KTa, Te M neparyp bt, e m 6 pa rlra n v qacrorbr B pa 14 eHltl+ Ten eM erp nvecro il

ct4cTeMbr;

6. paspa6orra crpyKrypno-SyHxl-lt4oHanbHoro nogxorqa nocrpoeHrfl

apxrreKrypul ATC KoHrponfl ABilrarenefr flA;

7. paspa6orra npilHLUnoB t4 Mero,qoB SopnrrapoBaHtAfl w

aBToMarrqecKoro BerqeH ils eneKTpoH Horo Sopruynr pa B TerreMerprvecrofi

annaparype;

8. paspa6orra uMtaTaropa ctarHanoB AarLrr4KoB MexaHrqecKoro

Hanpf,xeHuf, tA TeMneparypbr, Anfl ucnbranuh TefleMerpmqecK[x cr4creM npyt

BpaqeHilu Ao 50000 o6lt'tnn, c orHocr4renunofr norpeluHocrbro

BOCnpOU3BeAeHilfl qaCTOTbr r aMnnt4TyEbr HanpflxeH]4f, nepeMeHHoro ToKa,



cooTBeTcrByto qe ro 3 H aqeH 14fl M Mexa H ['.{ecKo ro H a n pfl x eHVfl il Te M nepaTypbr

He 6oflee 0,2o/o - 0,3o/o;

9. paspa6orra, il3roroBfleHue u MerponorrqecKas arrecraqufl creHrqa

BpaueHufl , npeAHa3HaqeHHoro rqnfl ceMeficre cpefqcrB KoHTpofl bHbtx

n3Meprreneil (cKt/) ,,Arar" tA ApyftAx wsgenwit B qacril MexaHrqecKrx

eoegeilcr auil npu BpaqeHu v1 tro 5OOOO o6/rvrran.;

10. paspa6orra Mero4t4Ka npoBeprra ATC CK1A,,Arar";

11. paspa6orxa r co34aHre npou3Bo4crBa ceuefrcrea ATC KoHrpons yl

ktcn blra H uirt ty p6opea KT]4 B H brx AB r raren efi , KocM rr qecKt4x ra fl A pa3fl taq H o ro

HA3HAqEHilfl.

Konqenqus peueHlrf, 3agaq u aAanraLJVtA TeneMerpilqecKr4x cr4creM

KoHTponF ABilrareflefi IIA 3aKfloqaercfl B caMoo6yveurau refleMerpuvecroil

cilcreMbt, B 3aBuct4Mocrrr or ycnoaufr Bo3Myqaloq[x aos4eilcrarrZ, Ha

ocHoBe HaKonfleHilfl 6agur AaHHbrx o6 ocHosHoil u rqonoflHr4renunoil

norpeuHocrt4 rsruepenril, Bo3HilKatou-lefi flonoflHr4TeflbHo K ocHoeHorl

norpeluHocrr, BcneAcrBre orKfloHeHun raxoil-nu6o us Bnilfl]ot4r4x BeflilL{t4H

oT HOpManbHoro ee 3HaqeHuF u r43MeHeHuf, XapaKTeprcTilK BxoAHbtx

cmrHafloB, gaKflloqatot4t4xcn B 3HaqilTeflbHoM coKpat4eHilyl ils6urro.{Hoil

il3Mepmrenunorl un$oplr aLlvu - cxarrfl AaHHbtx.

Merogut t4ccne4oeaHui ocHoBaHbr Ha rcnorb3 oBaluu reop[rl

BepoflTHocrerZ, Teopril nn$opuaqur, Teop1414 ynpaBneHilfl, 4rcrpernofi
MaTeMaT[K14, Teopril nO3HaHylfl, MaTeMaTilqecKrx v cTaTucTlAqecKrx

MeroEoB, Mero,qa cpaaHennil tA antanoruil, Mero4a o6o6ulenril, Meroga

HaTypHoro MoAenrpoBaHilF t4 MeToAa oKcnepTHbtx oLleHoK.

OoptuynrpoBKa u pelxeHNe ynoMflHyrbrx 3a4aq npeAcraBnflercfl

ropperrHoil, a nonyqeHHbre pffiynbrarbr anpo6NpoBaHbt B peanbHblx

KOHCTpyKLlvrflX.

,[ocroaepHocrb nonyqeHHbtx p$ynbraroB o6ocHoeaHa

n3BecTHbrx MaTeMaTilqecKilx MeToEoB,

uo4eneil il eKcneprMeHranuuoil npoeeprorl.

npIMeHeHreM

$rsnvecxurxanpo6npaBaHHbrx



Hayvnan HoBu3Ha ilccne4oaanwfr 3aKflrcqaercfl B paepa6orue ATC

KoHTponfl ABilrareneil flA, ocHoBaHnoil na cauoo6yqeHilr refleMerprvecroil

cucreMbl, B 3aBilct4Mocrt4 or ycnoauil Bo3MylJ-lalou-14x eosgeilctstttitt, Ha

ocHoBe HaKonrIeHrf, 6agul AaHHbtx o6 ocHoaHofi u rqonoJrHt4renunofr

norpelxHocrt4 rsruepenril v 3HaqilTenbHoM coKpaLJ-leHuil Ns6ulroqHorl

u3MepilTenunofr urnSoprvr altvn- cxarilff AaHHbtx, I nonyqeHfiu KaqecrBeHHo

HoBblx pe3yflbraroB, no3Bonelou44x peaflu3oBarb qu$poaule aAanruBHbte

reneMerp[qecKile cilcreMbr KoHTponf, u ncnurrauuil ryp6opeaKTrBHbrx

4euratenefi, KocMt4'.{ecKrx ra flA pa3nrqHoro Ha3HaqeHt4fl 14 cogepxilTcs B

cnerqylo rJ_lr4x Ko H KpeTH btx pe3yn bTaTax:

1 . Paspa6oran eQSerrraeHutil Mero4 aAanraLluil reneMerprvecroil

crcreMbt KoHTponA v tAcnbranviit, ocHoBaHnufr na cauoo6yqeHrn u c>KarvrA

fqaHHblx;

2. P aspa6ora n e$Serrra e H sr fi Mero4 ca uoo6yqeH ilfl reneMerpr vecro il

crcreMbl B 3aBilctlMocrt/ or ycrroBrfi eosvryqarcqmx eos4eilctauil aHeuHeil

cpe4bl 14 ycnoBrfi excnnyaraqrt'z';

3. Paepa6oranu MareMaruqecKre Mo4enr c[rHanoB or Aarq[KoB

pa3nilqHblx BenuqtaH ctrcreMbr rerreMerpilr4 IA gnn Mo4enrpoBaHue noroKa

r3Meprrenunotl rHQopvtayn IA, npn nocrpoenrayr ATC co cxarreM AaHHbtx;

4. Paspa6oraua il peanil3oBaHa, Bo Bcex nocraBnf,eMbtx CKl/ <<Arar>>,

MeTO.q[Ka Bblt{rcneHt4fl ypoBHfl MexaHilqecKoro HanpflxeHuf, B Marepuane

fl onaroK aBuaqvoHH btx ABilrareneN (o);

5. Paapa6oraua il peanil3oBaHa, Bo Bcex nocraBrrfleMbtx CKI/ ,,Arar",

Mero,qta Ka KoppeKLlt4 14 Aon on H ]4Tefl bHoil norperuHocrt4 r43MepeH ilfl ypoBHn

MexaH ilL{ecKoro Han pfi xeHuf, B Mareprafl e nonaroK a Buaqt4oH H blx

,qBilrarerlefr or: aMnnilTyAHo-qacrornorl xapaKTepttlcrviKlA r43Mep[TerbHoro

Tpa KTa, Te M neparyp bl, .aw6pa[ry14, u 3 M eH eH ilfl H a n pfl xe Hufl ntATaHtAf, ,

BpeMeHr HenpepbteHotz pa6orur 14 qacrorbr BpaqeHilF TeneMerpuqecrofr

cl/rcTeMbr;

6. Paspa6oranur npilHqrnbt il Meroiqu Soprr,rmpoBaHnA v

aBToMarr4qecKoro BeAeHNF eneKTpoHHoro $opruynnpa n BHeEpeHbt B



a,qanrnBHoil TeneMerprqecKof annaparype CKN,,Arar";

7. Paspa6oraua r peanil3oBaHa, Bo Bcex nocraBnfleMbtx CKl/ ,,Arar",

MeroAvrKa noBepKvr ATC CKI/ ,,Arar";

nocrpoeHtAA apxureKrypb! ATC KoHrponf, ABilrareneil JIA;

8. Paspa6oran il peanr3oBaH crpyKrypHo - SynrqraonanuHulfi no4xog

9. Paepa6oraHa r npousBo4r4Tcfl ATC KoHTponfl, AilarHocrtARiA tA

ilcnbrraHuiA ,,Arat" aBlAa4rAoHHbrx ABilrarenefi, rocvu4qecKnx n flA pa3fl[r{Horo

Ha3HaqeHt4f,.

,[oxropanr B coaBTopcrBe yqacrBoBafl B paspa6oxe cepuilno

BHnycKaeMbrx KoMnaHheil ,,Comelpro" S.R.L. 8 runoe ceMeficrB a4anrtaBHbrx

TeneMerpnqecKux cr4creM,,A!-AT":,,AFAT-1.1",,,AfAT-fl",,,AI-AT-500C",

,,ATAT-AHT", ,,Af AT-222", ,,AI-AT.1 17', ,,A!-AT-T48", ,,ATAT-5OO' VI ,,ATAT'

Enfl KocMr4qecKilx annaparoB 14 IA paanilqHoro HasHaqeHilfl.

llpnnaeHeure ATC ,,Arar" 3HaqHTenbHo noBbrluaer ror{Hocrb n

AocroBepHocrb pe3ynbraroB ucnurraHril, no3Boflf,er yMeHb[ur4Tb o6ueur

crarvcrvtqecrofr o6pa6orKil pe3ynbraroB ilcnbrraHuil, ycropurb npoqeAypy

flerHbrx ucnurranril tA BHeAptaTb HoBbre ABrrareflr B cepmfrHoe

npo13BoAcTBo.

B qacrHoctu, 1naro4apn ATC AI-AT-AHT surRgneHa npr4r{uHa Hanuevf,

noxHbrx cpa6aruaaHuit cr4creMbr nporr4BonoMnaxnorl 3aul[Tbr,

npo[3BeAeHa KoppeKrmpoBKa nporpaMMHoro o6ecneqeHuA 6noroe

yn pa Bne HVf, tA 3a ulrrbr AB r raren a eCY -222. AAanril B H bre ren e M erprqecKile

cilcreMbt ,,Arat-500c", ,,A[AT-500" r ,,Arar-1 17" npnvteHf,rcTcf, B creHAoBbtx

ilcnbrraHvrf,x Bbrcoxoo6oporHbrx flBnrareneil 4o 44000 o6/ruun..

Bne4penue B npoMbnxreHHocrrl. Cnucor npeAnpu annit,

KoHcrpyKTopcKr4x 6ropo n orpacneBbrx 14Hcrr4TyroB r4e npoBoAr4flvrcb

eKcneprMeHTanbHbre ilccneAoBaHVA tA BHeApeHbr p$yflbraTbr

,qyrccepraqrounoil pa6orur B creH4oBbrx tA flerHbrx ucnbrraHrflx

aBIaqroHHblx .qByrraTefler BneqaTnfl]ou{r414 - opraHV3aLltAn fiBnfltoTcf,

Be4yqnMr B orpacflm npe4npv+rttf,uu Poccrr, MongoBbr rr Yxpamnut: OIYI

MMnll "Caflror", r. Mocraa (2004-201 1r.); HTI-I t4M A. flpnurr OAO



"CarypH", r. Mocxaa (2005r.); FocygapcrBennuril qeHrp ,rcnbrraHrail cpegcra

il3MepeHnfl LlenrpanbHoro Aeporra4porqnHaMmqecKoro lAnctutyta tAM.

npo$eccopa H. E. XyroBcKoro, r. Xyroacx (2005-2006r.); Ilutrxaprncrufi

MexaHrL{ecrnfr 3aBoA, r. I'lulrraprno (2006-2009r.); 32-oir HayvHo

l4ccne4oearenscxril lzlcnsrrarenunsrfi l4nctutyt MO Poccur, r. Mulrrqr
(2005, 2oo8 n 2010 ,.); nnu ru. M.M. l-porvroBa, r. xyroecr (2oos-2006r.);

oAo Hnn ,,Aepocurna", r. Crynruo (2009-2011r.)', KE rarvr A.c. fKoanesa, r.

Mocrea (201 0r. ); ,,comelpro" sRL, r. KilLrrilHee (2003-201 1 r. ); oAo
,,[(nr4MoB", r. Canrr-l-'lerep6ypr; fHU PO l_l]/AM rrvr. ,,[. lA. EapaHoBa", r.

Mocraa; OAO Hnn ,,Morop", r. YSa; AHTK ,,AHToHoB", F. Kuea; fnf U ru. B.

Llranoea, r. Axry6rHcK.

llpaxrnvecKar l{eHHocrb,qilccepraqroHnofi pa6orbr 3aKnroqaercfl B

paspa6oraHHblx 1A ceprfixo BbrnycKaeMbrx Ha nporf,xeHril noqril

Eecerrfl erufl ATC KoHTponfi n rcnurranril aBvtaquoHHblx 4arrarenerl
pa3flylqHoro Ha3HaqeHilF Ha Be.qyu-lr4x aBilaMoTopocTpoilTeflbHbtx

npeAnpt4ATuf,x Poccru u Yrpanusr, a peKoMeHAaqtAAx, BbtcKa3aHHbtx B

AilccepraqiloHHotZ pa6ore, a raKxe B pen4crpaqun r [3Mepeluv AaBneHuF,

TeMneparypbl, Hanpnxenrfi, noroKa, au5patyh B y3nax BeHT[flflTOpOB,

KaMep cropaHl4fl, ryp6un v KoMnpeccopoB Ha creH,qax paspa6orrr,

EBtararefleil flA, raeoryp6rHHbrx ycraHoBoK 14 B raeoryp6r4HHbtx arpeFarax, B

qacTHocTl4:

1. B 6ecroHTaKTHoM r43MepeHnv Kpyr*Lrlero MoMeHTa r Mou.lHocrt4

Ha Bpaqarculilxcfi il HenorqBrxHbrx Baflax MaurH r MexaHil3MoB B xo,qe ilx

rcnutranuil tAnv oKcnnyaraL)vtlA, r4e B ocHoBy t43MepeHtafl KpyrrlJ-lero

MoMeHTa nofloxeH TeH3oMerpr4qecKilr7 nprnq[n rgMepeHilfl, no3Borlrlrcqrail

go6rrucn BbrcoKr4x Merponor[qecK[x xapaKTeprcrrK;

2. B perrcrpaLlilr4 xapaKTepttlcrtAl noroKa: yrna noroKa,

TeMneparypbl tA AaBneHrfl Ha ABilrarenFx npil creHAoBbtx vt nonerHbtx

il3MepeHuflx; AaTqilK14 perilcTpaqril pa3Meu]a]oTcf, B .qB[raTefle vnv Ha

ucnbtrarerlbHoM creHAe B nto6orvr Mecre BeHTtaJrflTopa, KoMnpeccopa,

KaMepbr cropaHr4fl, ryp6mHl"l' nnu Bbtxnona;



3. B aHaflvr3e ropfl'.{yrx BbrxronHbrx ra3oB; AarqilKil perncrpaqyryr

ycraHaBflilBalorcn Ha aBtAaLlroHHoM EBr4rarene nnv Ha ra3oBorl ryp6urHe yt

pa6orarcr npil reMneparypax Bbtrue 1300'C;

4. B co3.qaHilil TennoBbrx Kapr aBraqmoHHbrx 4emrarenefi,

aeporqtaHaMtaqecKhx noBepxnocreil poropoB 14 craropoB ra3oBulx ryp6rn, a

TaKxe B oqeHKe pacqerHoro cpoKa cnyx6ur nonacreil ra3oBbrx ryp6raH c

noMolt1b}o onrrqecKux nilpoMerpoB, Ailana3oH yr3Mepseuofi TeMneparypbr -

or 200 tro 1800'C, r4e cKaHilpyercn Bcfl aepoAr4HaM[L{ecKafl noBepxHocrb, a

He TOnbKO OTAenbHafl TOL{Ka.

5. B ta3MepeHnil pa4ilarrbHoro 3a3opa nonaroK KoMnpeccopoB u

ryp6rn rqBr rareneil neraren bH brx annaparoB.

6. B t43MepeHilu tA vtHtrutat1ltr aMnntaTyA nanpnxenuil usrn6a

Hecyqero Bana BilHTa BepToneTa B uTaTHoM pexr/Me eKcnnyaTa\w.

IA

IA

Anpo6aqun pe3ynbraroB HccneiqoBaHlrfl. OcHoaHure nonoxeHiln

.qmccepraqronnofr pa6orur AoKna,qbrBaflilcb o6cy44arrilcb Ha 10-rr

Mon4oae,MeXAyHapoflHbrx ronQepeHLl4flx, ceMilHapax cilMno3vryMax B

Sonraprr, I-epuauru, Poccttvt t/t Yxparnur.

Crpyrrypa u o6ueru flilccepra1uu. firacceprat-+AA cocror4r tA3

BBeAeH[n, 4 rnas, 3aKnroqeHtAA, cnilcKa nilTeparypbr ]43 171 nauweHosanril,

cogepxilt 206 crpaHrLl ocHoBHoro reKcra, 110 pncyHKoB, 28 ta6nu4 u 70

Qopuyn. Co4epxaHile aeropeSepara coorBercrByer ocHoBHbrM

nonoxeHilf,M E14ccepral,1uv. ,[ucceparq[F u aaropeSepar HanrcaHbl

TexHul{ecKr4 rpaMorHo, xoporuo nnn}ocrpr4poBaHbr. 9ucno ony6nmroBaHHx

pa6or no reMe Aucceprat1'uvl - 32, sHaqrrerrbHo npeBbrruaer rpe6yeuutfr

MvrH14MyM.

Kar onnoHeHT olleHilBalo ypoBeHb HayqHHx t4ccrleAoaaHwil u

nonyqeHHbrx pe3ynbraroB e pa6ore BbuJe cpe4Hero Anfl Ataccepral1'vn Ha

corcKaHtae o6pasoBareflbHoil w yveHofr creneHil ,,,[oKTopa".

KpurrvecKre 3aMeqaHns. Ha ocHoBe aHaflil3a Ailcceprar1'vn MoxHo

cAenaTb cne,qy}ou-lue 3aMeqa{Vf, .



1 . llpr onncaHuu n K.MMeHT vpoBa*uu HeKoropbrx

BBeAeHbl ccbtflKt4 Ha nrTepaTypy, r{To qacT[qHO
Sopuyn He

3arpy,qHfleT
peqeH314pOBaHre Mareprana;

2. B aeropesepar rqonyqeHbr HeKoropbre ou,,6xr npr HoMepaLlril.
ornaeqeuHsle HerqocrarKn He cHtaxalor qeHHocrt4 1A nonoxyrrenunofi

oqeHKu pa6orul, flBrlttloq 
"n"^ 

3aKoHqeHHbrM HayqHbrM r4ccnegoBaHileM co
SHaqrTenbHblM Bl(IIa,qOM B nprJIOXHblX CTeHflOBbIX il IeTHbtx ilCnbtT aHuf,X
aBuaqtAoH H btx A B u rarenerl.

3arnrcqeHlre. ArryanuHocrb, HayqHan HoBil3Ha u npaKT[qecKag
rleHHocrb pa60ru HecoMHeHHbr, oHa corqepxilT BCe Heo6xo4t/rMbre
KOMnOHeHTbl, no3BonfllolJ.lre xaanrQrqrpoBarb ee saroHqeHHOfi HayqHo-
uccfleAoearenscrofi pa60rorl, coorBercrByroulerz rpe60aa HVAM,
npeAbtlBnfieMblM K AOKTOpCKI4M Al4ocepraLluflM, a ee aBTOp BnaAoa Muxann
3acnyxvlBaer npilcyxAeH ile o6pasoearenbHotZ n yveHofr creneHr,,,QoKropa,'
no cneq[anbHocru 02.21.07,,AaroMar[3t4poBaHHbre crcreMbr o6pa6orRLA t4

ynpaBfleHuf, mnQopu a4tAtA", nposecrrroHarlbHoe HanpaBrreHre 5.5.
,,TpaHcnopr, HaBr faqu+ u aBnaLlufl" , o6nacru 5. TexHilqecKre HayKr.

florrop rexHilqecKt4x HayK,
npo$eccop, HaqalrbH14K or,qefl a
,,BoopyxeHue r 6oenprnacbl,,, Xprcroa X.IA.

lAacrnryr no o6opoHe,
MrnrcrepcrBo o6opoHur

09 Mas 2012, r. Co$ran

flo4nrcu onnoHeHra Xpucroaa X.Vl.
3aBepflrc -
Yqenurfr ceKperapa Vlnctutyra no
o6opoHe, MrurcrepcrBo o6oponur
.qoKTop, rqoueHT

Era. No 1

Orn. e 3 ers.
Exs. No 1 - lAnqnryr no o6opoHe;
Ers. No 2 ra No 3 - lAncturyr KocMr4qecKux urcccnegBa auir u rexnonorrfi.


