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U6p a OOT K U OOJlbW HX 113 0 6 p a ) J{c HH lI np ennoxcea T u i LrtOBb li i xterozi . Onnca na I1HTe~1 .1eKT ya ,rrbHa H T eXHo,rronl A o 6 p a 6 u T K I1 H 3 0 0 p a )K e Hl-lti M Y JlbTl f i\l aC !I t'r a o l-lOii xa pn,r. Oxmn 
06pao 

f p y 30ea H .B ., Mcyn06 A .A ., n UJtun eH1CQ JI.B . «COK 
B c-rarse0 6 0CH OBaH I1e Tpe60 BaHliII1 K T OnOr e O,ll,e 3 Yly e CKO M IiIHCp OpMaUIiII1 , nOJl y ya eMO t'I C n owouu.io (W CM l1y e CK IiI X cpencr s 
ncru-rra u 

H a B l1raUl111 H H a6JlIO,ll,eHI1H B mrr epec ax MCnbITaHIiIM B OOPYJK E'HMH, BoeHHOM IiI Cl1 e UliIaJlbHOM T ( ' XHM KH 98 Il0:1BO.l'Ul 
B CTZ!T h e I(p L' : t~, a ra(,TC R 0 6 0 CHO Ba HHe Tpe OOBaI-l te1l1 J( [{ Z!t-J eCTBe H Hbl il'l XapaKTl ' p l lC T I1" '-4:"; rono rconecn -rccxou I1HcPo p M a Q H H , a liMC'H HU - 1\ n Ol{ a 3 a T € JI HM KayeCTB3 n peam.. 
I1CXO}.J,I LIX reO,'1C'3 H' lC'CI{ H X ,aa HH bI X , KOTOpJ.IC· :to..'1)I\:l II.1 U <.; 1I0. :I b 3 0 Ua T b CH uc nocpe a cr a e uao np» ofipaoorxe li H{j)OP M3 ttl 111 H n p I1H:TL I I1 peuien n n B xozie HCnblTal-lH fi P H;.lOM ~l 
T-IO BbIX 06p a 3UOB Boo p y :}[{ e H lfH, Bo e H HOM n CI! ( ' q HaJl b Ho fl T PX H I1K H B pa 3 : 1ll ' IH b l X Y CJIOBI1R X M e CTH UCT l1. Kaye CT B 

RbJ'-mc .·a 

Y'e pH06 M.B., K OKope6 A.B ., CeHU1i B. J{. , JI umU1iCKUU E .M. 
IIOBblWeH l1e T OY HOCT I1 onpene.nea na a3MMyT o B C IiIC n OJl b 3 0Ba H liIeM rliIp OT e O,ll,OJl HTH b IX KOMnJle K TOB 101 Bow1/. 
B CJ1Y4 3 H.X rH p OCKO lH l'I l' C I ~ O rO OP ME'HT l1p OSa HH B C T Ot-Il-iOCT FlM I\ rvrenee 10" onpene.nenue a :m:vtY T 3 B bInOJ1H fl € T CFI rH poTe o.noJl I1TJ-Ib IMl1 l{OMnJl l?K l 'a .\U f 110 cn enyio uur» E OPT( 
cxex ruv: op neuru poua unc n o CTB Op y ; opuc urn po na une no uop aTH blM uanpa an euua xr: op uem upoaau ue n o CBFl3 Y I0l..QHM Han p 3 Bn CHI1RM ; Op H011T H p uBa H He 

HbIX l
KO ~lOJl H <..lU.lf di yr.noas ix 1'1 rn pocx on nu e cxux 11.1;\1e p e J-n ll";""1. Ilpoaene ns r It CC.JIl',ll OB3H H fl. ;"-J l rI BbJflBJ1eH IH l cxe rasr, Ha u 6 o Jl E'f! n O.1xoARlUe i1 )lJI.fI HblC OKOTUYHoro 

P a c c Ma1
Op UCUTlJp OBa ll HH . P P;l y .'1I. Ta T o,,"J Jl CCJI e .aUBa Hl1 J1 mm:IH Cb p e KOM e HJla UH H no Bb ICOl{O T O....Ii OMy 0 p 11e HTl1p UBaH 111o C npI1.M f' H (" IIII(> ~ f KOM Il: WKTon rn p OT e O,ll,OJl HT OB , 

HcnO,TJb: 

OpO HT 

H K06Jte6 A .M ., M eoJ!1-!HuKoa J{ .O ., lIep Ho6 B .H., Pazu.uoe 3 .A . Op OUT bI 

Jl PY I'OIvl
Tpe 60BaHMH K r e O,ll,e 3My e CKO M Y ofiecn e-rexmo ce p T liI cPM K a U MI1 r-ocynapc-rs en as rx a 3 pO,ll,pO MO B 105 

paO(Yrbl
B cran,e p a CCM a TpllB iJIOT CH T p e 6 o Ba lH I.A I{ r eo,ne 3 H l.Je CK It :-'1 p a OOTa M . npoeorno.n.rxr aa a oponposra x . 0 p IH W;J.e Hh l T r COOBa H l l fI I1K AO rc TO '-fHOCT J1 r E'O,ll e :3I1Y E:.'Clw i1 

Cb eMKIl a~)pOH a Bl '1 ['a ~:10 H Hb I X Op l1e HT l1p OB Ha a 3 p O)J.pOM e .• pacca orp em.r napawrerpsr UOb e KT OB aapozipon a ,l:\JIB CepTltcjJH I{ 3Ul111 re (l}.l. ll ; ~ H'-J e C K H M Jt Ml'To ;.ta M I1. 

J{yw 

KaW1-W6U'l A.A. 1..J:acT 

I'eorrnrpopraa UIiIOHHbl e TeX H OJl o r liI 11 B yn pa BJleHliI11 CeJl b CK I1M pa3BMTl1 eM III na aei 
B pafor e 3 Ha .ll H311p yeT c FI n poo.n-xia npH M e He l-B1R rPQ ~I H cPor ;\ o;: a U ~tOHH b I X TeX H0 J1 0r l1~i B y n p aB.1 e HI1I1 c e JI b Cl\:lnl p a3Bl1Tl--IeM. B cvan,e nOjl'-,e pKI1Ba eTCH B lI aHH 

3 KOHOM I1'-1e CIC3 R. 3 Ha 'YH MOCTl> I I Hepo p :\t a TJ13 a IlUH B Cl': l bC I{OM pa :.H3l1TU Ii . OUOCH oea Ha Heo6xo.nIlMOCTI> B He ,np t ' lI ltR n .'Cl lll l cP0PM311.HOHl-i b IX TeX I-TO,n Ofl.1H B a rp apuosr K.'1lO t.IC 

n pon anoncrue. n p C': LrJOlKe Hb l pexov reuna u n u Ji O HH Terp a Q HYI re oa urpopsiau aoa ao n CH CT e MbJ Ha 6 a3e Cl1CTe Mbl }H-{(:popMa UHoH Ho-KuHcY , Jl bTa U~IOH..Horo oO e Cne4.eH HH
 

B i\'lE'X 8.HI13 M 3 epcjJCr{T HBHOr o rocynapcrseuaoro ynpa B~fH ' H I1 T1 arponpo-n- nu neuusrra KU M n .1P t-:('OM .
 

J{UKUU J{ .M., COKOJtoa A .H ., Y'y 6apeHKO B .B ., A pmeJvtbe6a B.J{ . 
MeTO ,ll,IiIKa on pezieneuxa OI1T J;IMa JlbHOrO nozix ona K YI1CJl e HHOMY M O,ll,e JlliIpOBaHIiIIO T e yeH IiIM B I1p Yl6 peJK H b IX Kpw 
.naryna x ,ll,Jl H 3 K OJl On Iye CK l1 X n pYlJl OJK eHI1 M 117 

<PJ;JJl
B paoor v p aCC MOTpf.'Hb[ nonx om-i I{ LJI1CJIe HHO MY M O l.l.( " ~H1 pOBa H T11{) T e t-leHJJii B BO,l:\o e M t:' .lJa r Y HI-iO ro T l1na Ha n pJI ' l epe B I1C.1 IIH CK OrO 3 a JI J1Ba Ea JITl1i1cKo r o M Op Fi. H a 

n p('lI c 
OCHOBe KUH€' 4 HO- 3 .1 C'MCII THUI1 a n n p Ol\t: I1:'>13lUtu paC' ll'T llO n o6: laCTI I n p u nOCT OfJH Hbl X eeT p a x pa:v ltp ·moti <:I t.~! h l UblJ lII cpaBHeHbI p l.'a y : II .TaTb l i\w,n(' :II1P UU<JHH ii B 

KOC:'IoTU 
n ay:'l. 1f'pHoti 11 Tpe X l\t ep l-lo f i. n UCT 3H OB Ke C y y eTOM H 6e3 Y I..J e T3 BeT pODor o BOJ1He HHH. Tpe XMep H aH :\W.1('.l J, 5e3 Y I..J e T a BOJ1H e HI1 R OK33a JI3 CI> Ha H6o.ne e o n THM3 .n b Hu i i 

- lill K 
no e p t'Me HH C' I e Ta 11 TO Ll/ ·lU CT H . 

y e .1fJBI 

J] acn( 
'-I ~..'1(lB 
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f peKo8 0 .A. 
M OHl1TOpl1 H r cpezrsr 0 6l1Ta H l1H OX OT H I1 1.1 b I1 X :>KI1B OTH bIX C I1CnOJlb30BaHl1eM COBpeMeHHbI X KOCMI11.1 e CKI1X 11 

aBl1 a~110HHb1X CI1CT e M 126 
M UHIJ TO pllUr C'p t",1 1.1 OOl lTall ll R OXOT Bl P Jl>UX il \ t! 1I0 T H bI X n OJRO: ITl eT n o .n y -r a r b t10 1\i! :1:rrC',111 0 COCTOR ll l m .i a a . nna rp r oa , npupozuu-rx 3 a w, HTH bIX Ii KO pMOBblX 'yl'.fJOBH ( I , 

n. }l{ !I L I X :1....1R llU K tl X :+::l1BOT lf h l X . B uacromuec np e"u l B He:q.HlKlTC.R conpe sremn.rc cpe .t crua .o.H CT a HrUIOIt HOr O 30H:UlpOBaHUH ae :\1H {) ~i nOBepX HO ( ~ TH c ~I C n OJl b :mBa }J HeM 

KOC"lI l' l eC I ~ U X H al.H mJt ~IO H l-I LI X Cl'I CT E.'M. n O:WO .'I RI OU lHP 1I0 .'IYt..I 3 T b HH{ l .lOpMa l ~mo B IlJl t l>PO BO:-'i fl lt ,lP. 

1tt' II U:IL30 u a ll lW :\! I"t 'Ol l HcP0 P M :l I UIOlI lIh IX Te X HO.nO rJ 1i:'1 H o-roopaxcaerca H3 a nex r p o m u. r x x a pra x . 

n pU8M 06 A.A., KOJl.eC08 B.A ., CKYO}W8a E.B. 
M aTeM a TI11.1eCK a R MOj:J:e Jl b npou e c c a npl1 M eHeHI1H K O C MI11.1eCK O ~ 

pe rnoaa.m. aon 1.1 pe 3Bb I 1.1 a ~ HO~ CI1 TyaUl111 npupozruoro xapaicrepa 

B rmi pOTW M l.j ;H~TO T HOM ;..lUHl lil : HJH e , KO Top a H o6pa 6 a T b 1I3aeTCR C 

CI1CT e M W npl1 npOrH03l1pOBaHM l1 p a 3BMTMH 

BCTBTbe JlIH"'VIUi l,('H<l ~1O:::t (> r1 h np ouc cca n o ,urOT OBI -:H K OCi'vlJI'-I €'CK H X CHCT eM pa 3 JI l1 l.JHO r O l-1a3Ha '-IE'H H Tl K n IJU ML'H eH UlO B mr r epoca x o o e c n e 4PIII1R cPY HIO l l l OIJJI pOTIa Hl IH 

UJl(t )OpMaUlfOHHm1 C U <':TC~ b I C :VobeK'I'a pep Ilpl1 y rpoae BO~lHI I I-: HOBe HJ1 H l..J C pe ruo na .m - uo ro xa p a xrepa . ~lO .1t'.l h OCHOBaHa aa 11c n o .nb :) OB;) HI111Mf' TO,1 :l r nno.nornuec rcor o 
npe uopuaounuun CTOXa CTJlI-Je e K o i-i Ce Ti I . Ha OCHOBe paapafio'ran noii M <.ne ~W TI1'-l e C I ·Wn MO,LJ; l2JIl '1 no.ny-re us: xo.nn -recrueruu.r e OU E"H I, I'l .n.J1I1T e JI b HOCn1 unrepna.na 
non rrrroax n !\C I{ npH M l ' ll l ' IBI I-OHP ~1 yrpose pa 3 B H T H H LIC npn pozmo ro xapaicrepa. 

Hasapoe B.f . 
reOI1Hepop M a~M O HHa H MeT Oj:J: I1 K a o n e p a TI1 BH Or':I nOj:J: r OT OBKI1 pa~OH O B M e CTHOC TI1 nO j:J: BI1:>KHbIM HaB l1 ra ~11 0H H b I M K O 

MIIJleKCOM 142 
B CTa T bE' paccsrarpuuaerca reoanrbopxrau uou uaa MeTO,llH f.:a OI I f" p a T H B Hoti n O,I:lrOT OBl { H pa no uos M E"CTHOC T II C uc no.m.aouaa uev co upea eu noro n O.l'U J1"!iKHOrO 

ua nuruunouuoro xox rn.roxca . M PTOJUU\:<.! Oll lH 'bl BaeT nop nno« ,lleCiCTIJH(1 I I aa p ua urt.: I\ OMnJl e k:CHOr O HcnO,JIb 3 0 BaHHfl p e ;Jy .!I L T aTOB U3Mepe l-lH fi p a :l .'111' I H I.JIMH 

anna par m.ixnr cpezicrna xru KO :\.1[JJI l ' K Ca B paa..m I'I Hb IX YC Jl OBHTlX e r o npr'IMe He HHH 

M :J'MII,(.):I:r;1;I":M3ji:(·!KII·MI'UI:ltIl"~;'ii:.:I'I"~ 

Toniuipeecxuii B.C. 
KOM6l1Hl1pOBaHHoe y npa an eune B3al1MHblM Ma HeBpOM KOCMI11.1eCKI1X annapa roa n p n I1Cn0J1b 3 0BaHI1I1 MeTOj:J:a 

I1Hep~l1a JlbHOrO napa.n.ne,nsnore C6JlI1:>KeHI1H 152 
B CTa TL fl a HaJH13 I1p Y PT C'1I Bll: t :-'l m l, IJOCT b npHMe l-lelH HI 1<: O ~, fj HH l1 pOB a H H o ro y rtpa an euna J],JI R oCY I1~e CT B,Jl e H J.1R B3 a llM Hor o xiau ca pa KOC :-'ll l '-le CKHX a rma par oa n o 

~ 1 P.'T O ;.l. y 1-'1II l 'P 1.U fa JI I1H Of O IJU p a:I: W .:l1 . lI o r o CO:1l1ifH:'W IH . TIpeJ]"n a r 3 P T CH HC n0J1b3 0Ba ';'b .:l..1 f1 K OP P P l-\T U P OBl:tIll I H Il P O:t O':l b Ho r o OT H OCll rc.u.uor o j.l.Bllil<:('IH U::l B;~o ,m . ,1 H IIIU1 

8 11311p o Ba HII H ; U ICK p eT IIl ,l i i BJI;\ . a :lJlH y n pa ancn na nonepe 4 H b l ;\1 OTHOCIITe ..1 b H bI I\: ~ llJt Jt{E"HlIe ;-.1 lIO H o pl\1a~T I H I, :n o i1 ,:'ll lli Ul1 - lIt'up e p b l B H b l Ci nn..'t ynpa an a ron urx 
n O:l .rl.l ' l !CT n H f t. Mone.nupoua ur«...' no.ny -re a a s rx n p orpa MM y n pa BJIl' II1IH llu:mOJ1:1':1O ccpopxtynn po ea 'rs p e Ko M e H:J.a u t.H IIIO BbI60py a a u pa nn e nua H Bp l Jo!-H' HJ1 Bb m OJIHe Hi'lR 

M3lteUp a . 

OXmUJI.e6 M.JO., A6cuw1w6 A.H., Kapw1i B .A ., HUKoJl. ae6 !I..A . 
06pa6oTKa CTPYKTYPHO-HeOj:J:HopOj:J:HO~ TeJleMeTpl11.1eCKO ~ I1H¢OpMaUI1 I1 ceMe~CTBa pa KeT-HOCMTeJ1e~ 

"COI03 - 2» H a aKTI1 B HOM Y1.1 a CTKe nOJ1eTa 15 7 
B CTJ.T h f:' pacc sm r p u navrca ;\lO )l E'.Jl b ~1 a J1r Op H T M o ne p a r uenori 06p a OOT I{ I1 CTPYl{TYPHO- He OJl HOpO ,I:l HO I~i T l::'.neM eTp I1'-i e CKoi1 HH rP OP :"13 I U fl l , I 1OJ1'y '-I€ H HOi':'I B x o n e JI e T Hb l X 

11CII L ITaHI tn I I W T <1 T Ii Oti a x c n .n y a 'r a u n n ceMei)CTna p a K e T - H OCl1TeJ1er l (l C ()I () :} - 2)) . Peay.ns-rana s e p OHT IlOCTI lOrO H(" C'Jle,nOBa H I I )I Te~'le ~11'Tpl l'-WC KO i:'( Htlt:po p Ma u,11H 

n oanonm or o o o c u o a a n, M OJ l f'~'l b T('JIP:\H 'T p u pye M b l x n a pa xn -rpo s B BH,ne CM E"ClI r a YC COBbl X p a c u p c zi e .n e nui . ,ll:IH <..I!1.a n Ta Ll J1J1 xa p aKT e p l1CT I1I\ Mo,ue JI H J<: n o c r yna ro rne u 

n p e a rn.n o xi II P P ;,\W f! U TP:J(.-' :-' : I' ·!·P lfl l C' ('f~O(1 lfHepop~Ia l liHI B O B pe~'1 e H HOJ) 06J1 a Cn 1 ncno.u-aycrc a a u u porcc nxiauu » p e a y .ns-r npyxuue n n ,il OTH OCT H BC'pOH T H o c T tr 

pH,uOM 3 ;J.»\ Do p Ta . )lJUI a ,1li m T a WlH x n p a tcru p n crmc B 4acToTHo li OOJIa CT H n p e ,lIJ10 :iK l2H U 1 ~.:[aC CJ! cP H I{a U HR TL' ':I E',\ i L'T p H p H p y e M b l x npouoc c o r, n o epO p1'.·i f' Cl li'KTpa, B 
I-'3 t.IeC"r Se HllC t)QpMaTH BH b IX n p U 3 H<.ll\O B r c. ncverpapyevn.rx napa srcrpo n "I Cn 0 J1b 3Y IOT Cfl Xu p .H \:T e p HC Tl1K ll - npeusrure un a y pOBHR '>, 4 '1'0 n O:1Bo .n TlE'T Y M £'HbI ln ITb 

Bbl4 H t: : Jl tT e J1b HY IO CJIO>f\ HOt:T b anr o p i rrxra. 

BOZa"ie8 A .B . 
B O P TOBO~ a.nropjrrra rpa B I1Ta UI1 0HHO ~ p a 3 r p Y 3 KH H aKOnJleHHOrO KI1HeTI11.1eCKO rO M OM e HTa CM CT e MbI MHepUI1OH­

HblX I1CnOJlHI1TeJlbHbl X opranos KA a a Bb ICOK03J1Jll1n TI11.1eCKO~ Op6l1Te 163 
PaCCM fi T pU SafOTCrI BOIlP OCb l C03,lla Hl lJ1 anro p srrxra , paooraiourero B 6 0pTOBOM KO MnJ1 el, Ce y n p aan e uun aBTOM 3 nl'-leCKoro I<Ot :\U P l e CKor O ari n a p a-ra (KA) 1'1 

l1CIJO..-1L:lYIOW ,c r o rpa e n rauaoununi :\lO M e HT ,[{..ria Y l1p a BJ1eJ-U-1R IUIH('TH Y E.' t t" I I :\1 :-.lO M e HT OM KA C ntpOC HJIOB b lMH 11cnO"llH JTe~· lbHbl.\ll t o pra n a xi u H3 Bb ICOI, 0 3,JlJI l1nTH T.l e cKoi:'1 

O pG If 1"(~ fie·a paC XO,lJ,3 paficxero T f' : ra, OCOOI.' 1I110CTh fO Hpe ; VI<H a e MO r o cnoc o o a yn p a aneuun R.BJIH('TC H nOCTp OeHl-1e l'I II O/.u e p >K a HH e o pHeHTaU;IH I KA n a y x a a a n u o n T.JaCTV1 

OPUHTbl OTHOCI ITI'.1 h HO H1 J( ~PUH3 ~' l bH C) ro , a H<' opor rru .n .aoro 6a 311C3 , -rr o C onuo ri C'l"OPO H bJ li P T p e oye T n a o opa H r 3Wt: IIHH 0POHT3JI b HOCi CKOpOCT H B p a C'I OH l ' u o p u rea , a C 

n pyron - n o a a oa n er y'-lecTb p fl ,ll o r pa u uaeum i 110 o c s cuteruuo KA Co.uruea. n p t'; l b RBJI fl CM L IX CI1CT E'M OH Tep MOp t 'l'y JUl p OUa W' w, 3JleKTp0 nI1T3HlIl R, 3 1'a IOI(C' Y CJl Om HI :\IH 

paforr.r u e n e s oii ann a p aryp s r TI P UBOJ],HTCfl o n uca u u e peaJ Ul30B3HHb iX Me TO;J.UB , peay.nvra r t- : l.fH CJleHHOr o j\lOl-l t".' lupOBa HllH M ..-'leTHO- J' Ol-lCl'p y l<:TOp CKHX u c m -rtn U l'i'1 

!I.yza B.B. 
-Iacr uaa MeTOj:J:I1Ka ¢OPMvlpOBaHI1H MaCCI1Ba Y1CXOj:J:HbIX j:J:aHHbIX j:J:J1R O~e HI1BaHI1H 3 ep ep e K T l1 B H OCT l1 npl1MeHeHMH 

Ha3eMHO~ KOCMI11.1eCKO~ I1Hep pacTpyKTypbl MCnbITaTeJlbH OrO K OCM Oj:J: pOMa 17 0 
B lUdlllo t i erarue on u c r.rn n erc n -ra c'rua s :'-H-J.T O;:I,l'U\ 3 , Il p e ,lJ, I-l a 3 H3 '-leHH i.1R )lJUl cPo pM HpOn a f-HI TI M a CCJ.'W3 HCX O,lJ, r l b IX zia nm.rx , l \01'OP b l l1 B c noio O'-I t.'Pt-' ;l, b f1B JI n t>TCTI 

KJ110 '-I (' t:H.>I ~ 1 :H! t" HO:\1 If n e p a s r sr :Ha r :o~ t B o u e u n n a u u n ;) ( tx p e J{ T H B l-IOCn r n pMMe HE'HH R lla :w ~ lIIm) KOC M I'!'-leCK OI':"1 n u cp pacrpyxry p s . J1cnbIT4lT(' ''~lbHoro I(QC,.10LlpU~ 1 a . 

• II II 

Kpa6'l.{e1iKO B .B . 
epl1J10C Oep11H no.nera B l1j:J:e~HO M H a CJl e j:J:11 11 pyCCKM X K OCMYICTOB 174 
Ilpencr aaneu a n 0 n o .n r r ax B B03,lJ,YWHbI X 11 KO CMH 4 {'Cl<lI X npOCT paI-lCTBa X 0 6bl '-I HO CnJ13 b IB a IOT C TeX HH '-I l' l' IO l ~n1 J],OCTJ.nKPH H H M l l ' 1l '.TJ OB e K a . Ozuunco PYCC I\ U ;,\H: 

1\O (, ~IHCTa ~lIf 6 [,1.11-1 p a 3pn ooT:H i hl r~1yGo t\ lfe ctJH ..ao (' () ct ) C IHIl~ 1I0 : 1X O,[{b l K lIOHflTl1 lQ «n on e-ra », H e T OJll.>l{ O KCll( c:-n o c06HOCT II YC I\.0Pl'HHO lI t.'p P l l.m u ·a T b CR , HO r n a u u o e 
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