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H& KYDPCAHTCKYD Hayuuyp padoTy noz zesu3oM "YnpaBiewue"
NpenCTABISHHYD H8 KOHKYDC HAYYHHX paloT KYypPCaHTOB
BBY30B MO BOGHHOK HaYKe W TeXHUKe.

ficnoapsyemMie B HaCTORMee BpeMd METOXH HaBereHus SYP HE uLedb

=y ——

SHAYNTEJABHO CHUXErT CcBep 200eKTUBHOCTH NMpW CTpesbfe No MaHeBpU-

pyomuM LeAsM ¥ B YCAOBUAX WHTEHCUBHOI'O DOIUONDOTHBOAERCTBHA.

loWCKH METONOB HABENEeHWS YCTOHUUBHX K TMOMEXaM ¥ M2HeBpaM LeJed
ABAADTCA AKTYAJBHHMYU 38784aMH,

*h-;il.. Mhhm g_,_;_ﬂ -

PadoTa HOCHT TeOpeTHYECKUE XapeKTep. JHTepeCHHM NpeirCcTaBATET= |

CA NONXOZL K CWHTE3y ynpaBieHus, KOTZ2 yke B CaMmMok NOCTAHOBKE MOJa~=

raeTcs, uTO LeJb WHTEHCHUBHO MAHEBDUDYET, a noryusemas WH(ODMAaLUUS
38COpeHa myMaMu, ABTODOM NOJYYEH 38KOH VNDeBJEHWHS, KOTODHE WO
HEKOTODHM NMOKA32TEASM NDPEBOCXOLKT WUDPOKO #CHONB3yeMudi METOL Npo=-

NOPUMOHAABHOK HABUIAUWM, B OCHOBE MeTOZI@ CKHTe32 32KOHE yNpaBIEHUSN |
AexuT UHTEHCUBHO DaSBUBEDWASCH TEODUS WD,

Pad0oTa BHUNOJHEHa 8BTOPOM CaMOCTOSTENBHO. B mpouecce pacorTu

MCUOAB30BAJACH JUTEPaType NO TEODUd UID, IHHAMUKE YODaBIEHUS

JeTaTeAbHHMY 8nNnapeTaMy He BXONSUWas B nporpaMsy BRY2a.

JOCTOHHCTBOM DPacoOTH ABASETCA €€ HENDPE2BIEHHOCTH HE NOBHUEHYE

8(( EKTHBHOCTH CoeBuX BO3MOXHOCTeH FPK, KpoMe TOr0 2BTOD HCNOAB3YVET

NoCAenHWE AOCTUNEH: S TEOpUU NOSMLUOHHHX (e pPeHUNasBHHX UID.

HenocTaTouHuM npencTaBifeTCs WCCIenOBaHKWE CHHTE3UDPOBAHHOMD

METOLa HaBEZEHUA,KOTOPOE CBEJOCH K DaCCMOTDPEHUD YEBCTHHX Clyyaesn

OPpUMEHEHUA BYP. OTO B HEKOTOPOR MEpe ABWIOCE CICICTBUEM CTCYTCTBUS
HEOOXONUMOR BHYKCAHTENBHO N TEXHUWKH.

PadoTé B LesOM NpexcCTaBASET WHTEPEC W 38CAVKUBAET OO Pe HU S .

RAHZVZAT TEXHAYECKUX HAYK, JOTEHT
MOXNQTKOBHUK

b.2AJOPOYHE A



BBeneHUe

I. OnTuMaibHoe HeaBezewue 2YP, BuTekaplee #3 aW3eKCOBCKOIO
MOIXO0N8 K PeleHWp MIPH "NpecienoBaHus-yKIOHEHUs".

2. Banaua HaBeneHus 3VP HA MAHEBPUDYRMLYD 2°POnUHAME~-
Yeckyn UeJb, BuBOz ONTUMAJABHOrO 3aK0H2 YNDaBAEGHUA.

3. llpp:meps pacueTa TPaeKTODHN 3eHUTHOR ynpaBaAseMOH
paKeTH,

3.1, leap JxeTUT npAMOJNHEAHO ¥ D@8BHOMEDHO,

3.2. [exp coBepuaeT GoeBO# DPa3BOPOT B BEPTUKAJIBHOR
NAOCKOCTH,

3.3. lexp coBepiiaeT MaHeBp Tuna "3ueixa”.

4, QueHKa CTeNneHy ONTUMAJABHOCTH MEeTOn& NPONOPUUOHAILHOM
HABAralun, CPABHUTEIbHHE 8HAJUS er0 C CHHTEeSWPOBaHHHM

ynpaBieHuem 3YP,

S8KJIpUeHVe.
JuTepaTypa.



BBEIEH

HeoOX0ZuMOCTh CTPEAbON NO BHCOKOMAHEBPEHHHM leJaM B yCIO=

BUSX WHTEHCHBHHX MOMEX 38CTAaBAAET WCKATH NyTH ONTHUMMBaUMW CYHE=
CTBYDEWX METOZOB HaBeZeHUS SeHMTHNX ynpasasemsx paxer (BYP),
C UeXBD MOBHEEHuS (GOEBHX KAuyeCTB 3EHUTHOTO OPYHu.

OauH us nyTek Casupyercs wWa Teopuu awiiepeHUUaJBHHX HTD.

Kax wsBecTHO,UpouecC HaBezeHus DYP MOxHO paccMaTpUBaTh B
KauecTse KOWIAuKTHOR cuTyauwd (urps), uéo "urpoku” - 3YP U
leJib ~ TNpeclenynT NPOTWBONOJOKHYE WHTEpecCH,

B saBucuMoCTH OT (aKkTOpa,yCRONHADHEro NMpOLEeCC HaBeneHH:

oYP (MB8HEeBD LeJ¥ WM CIOKHAS MOoMeXoBaf of6CTaHOBKA,) caenyeT pes-
JWYaTh 7BE& BUILA KOHTJIWKTOB - Urp:

I. /Arpa C TOJHOk WHODMaLWeH,;
2. /irpa ¢ WenoXHO® WHJopManuen,;

B urpe ¢ noxwo¥ ueEfopmaruer npennosaraeTcs,uT0 SEHUTHO-DAKET-
HHE KOMOJIEKC pacnoJaraerT NOJHOR uufopMainuel O NOBEZEHUW LEJH,
TOYHO TAK Xe, KAK W Ta BOXbHE BHOWDATH ONTEMAJNBHHE DEKUM U Tpa=
eKTOpHD MNoJeTa, noluBasich CHuxeHud S(FEKTUBHOCTH neucTBUs IYP,

PelieHWe 7N8WHOK WI'DH NMO3BOXAET OTHCKATR TakOe ONTUMAABHO: YyNpaB-
JZ€HUEe PaKeTO¥,KOTOpoe mpy JOOOM BO3SMOWHOM MaueBpe Ledd ofecne-
YuBaeT HeWsOexHOe mopaxeHve nocienuer, K sTOMy BULY B TeOpHH
BUQTePEHUNANBHEX UI'D OTHOCATCH CnelnuaJbHHe 3878YH “"npecaenoBanus",
"cOoanxenua", "“SKCTpeMaapHOr'Oo NpUUEAWBawua".

OzHaK0 B pea’spbHuX YCHOBMAX noJHasd uHiOpDMALHA O NMpeCIenyeMOM

0G"exTe OTCyTCTBYeT.

looTOMy AXT yCHEWHOro nMpuMeHEeHus 3YP HEOOXOLUMO OTHCKATH TaKOH
MeTO HaBEAeHUs, KOTODuE CH MOSBOJAN ROCWBATHCH BHCOKHX DeSyibe
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TaTOB OT_DOMH 1axe B YCIAOBHAX HHTEHCHBHOI'O PanuonpoOTHBOACHCT BUA
NPOTHBHUKA, TOOPIH PElieHA HUI'D C HENOJHOH HICIJGPNBHIO‘ B NpUHIIHIIE
[I03BOJIAET HaXOINUTP TaKoe ONTHUMAJBHOE YINDaBJICHWE,

B arropedepaTe paspaloTaHO W WCCAEZOBAHO ONTHMAIBEOE, "NO
CHCTPONERCTBUD ¥ TOYHOCTH,yNpaBleHHe cCaMoHaBonsmelics 2YP He

OCHOBE TEOPUH NOSHUMOHHHX ZM(DEPEHUNAIBEHX UI'D C HEHNOXHOH WHIHOD=
Manues,

I. ONTUMATBHOE HABEIEHVE 2YP,BiTEKAUTEE MR A/SER-
COBCKOI'0 M0JXOZA K PEEEHMY VI PH“[IPECJEIOBAHWA=
YKTOHERHA".

B xuure [I] peccwarTpusesercs sameva o 1Byx @BTOMOGHASX,
OZMH W3 KOTODHX MpeciezyeT NDYrof.

Ecam creraT pAn moOnymeWMH ¥ PECCMOTDETH TPOLECC HABEXEeHWS
SCHUTHOH DeKeTH B BEPTHKAXBHON NIOCKOCTH,IpeHEODEras BAUSHUEM
FPaBHTALMOHHOTO NOAA JeMIW, TO 3848YY "NpeCleIOBEHUS - YKIOHEHUA"

L7 LBYX 8BTOMOCHJIEER MOXHO OTOKZECTBUTB C NOZOCHOR CUTYyauue
CUCTeMH "pekeTe-nesn".

nJA

P.ARSEKC NOJYYME NAA YKASAHHOH WI'DH OCHOBHOE ypaEHeHue., B
CBOEX NOWCKax OH MCXOLMX WS TEK Ha3WBAEMOTO NDHHIMIA nepexorsa
»
COr'IaCHO KOTOPOMY,eCli B uI'De NMpousonexn IePCXOL W3 OLHOTY COCTOS=
HUS B IPYyroe, W eCad BO BTODOM MOAONEHUM /
k po UeHa WIrpu Wﬁ W3BECTHAE,

TO 3HaYeHUe ueHwH M B NIEPBOM TNONOKEeHU M oTperexseTes CAEAYDmYM
00CTOATEeNBCTBOM, 38 BpemMs mnepexora HTDOKH

npupamenne FyukmuE A Y/ .

JPaBHEHUA, UMEDHETrO BUI®

/Z;n /;Bax [MT/A: U,'V) + FA/ U, \/) = (1)
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rae U # g yIgagnenus, KOTOPdEe HEOOXOAMMO OMMMU3MPOBATH;
Y = mapaweTps TpAeKTODMM 0C"exTa ynpesiewus; [f, - n:ropﬂf
cTOXCEL, COCTOMMMA WS YACTHWX NPOWSBONWHX LEHH  WTDd 1O 1"
naplmnu TpaexKTopuu ( gy ).

- llewa urpw W o ¢yukuus f & u, V) BXOZAT B (YHKIROWEALT
umcru,oﬂocnuwo KOTOPOT'O NPOUSBOZWTCS ONTHMU3E LKA ynpan-!

mmx*mulcnnl Ha o0"eKTH ynpaBiewWus:
//%‘“V)a/f W 2)

Coc'ro"le UI'PH ONKCHBBETCHA CUCTeMON zudTepeHIUaXbHHX ypaB=
o7 ”%&:’f”;‘/; (3)

‘7//)2 2l V) - HeKoTopwe (YHKLWH, OT nNapaveTpoB COCTOAHUSN

rze

UCpH W CTpaTerul Urpoxos,

P.AR3SEKC 70Ka3aJ,uYT0 B pesyAbTaTe pPeleHus YKaSaHHOTO BHEE

- OCHOBHOTO ypaBHewws urps (I), moayverTcs OnTHMAABWNE ympaBae-

HuA,
lipy 2TOM pelieHre WLETCSA METOZOM XSDAKTEPUCTUK, NYTEM COC=

TaBICHWS yDeBHCHUR XapaAKTEpUCTHUK, (loCIenHWEe NDEencTaBifAnT COGOR

CUCTEMYy ¥3 201 ypPaBHEHME C 2N HEeU3BECTHHMK BUIA*
h .

We louy)« F (uv) |

HaYAJbHHE MOMEHT BDEME Ky,

OTO nexeeTcs B BULY TOIO,uTO HAYANBHHE YCIOBUS IJS BCEeX 2n
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~ ypeBHeHWR W3BECTHH TOABKO HE TEPMAHAJBHOE NOBEDPXHOCTH, T'Ze
UeHa Wrps IOCTHraeT TpPeSyeMoro 3Heuewus, T.e. Ha NOBEPXHOCTH
OKOWY8WH? WIDd. DHaueW:d (a30BHX KOCPLWHAT WIPH Wa Takok NOBEP=

XHCCTU ormpe nemrcﬁ U3 yparHeHuK 2TON NOBEDPXHOCTH®

yf 4 %/5:1 Sz, 53 v Sn-e e f’;?:%m}%fﬂ

OZHaKO NoayBeHHHE AH3SeKCOM ONTUMaAJBbH&E c'rpa'rer'uu‘ naA NpaK=-
THYECKOI'0 WCHNOJAB3O0BAHUA B CHUCTEMAX YNDPBBJEHUS DakKeTaMy OCAOXHADT-
CA PAZOM OOCTOATENBCTB:

I. Nloayyeruse pellewus NpencTaBAADT COCOE NpOrpaMHLe 38KOWH,
8 He 38KOWH KOODIMHATHOI'C yIpaBIeHUS ;

2, llporpammMa CYETE3UDYeTCS, UCXOXR W3 YCAOBUA HA TEDMAHAADbe-
HOA NMOBEDXHOCTH, & We W3 eCTeCTBEHHsX,0TBeuapMuX TOYKE HAYEJE
urpi, IIpy STOM W3-38 WEWSBECTHOCTH BDEMEHN CORUKEHUS TDYAHO
yBSS&TH TEPMHHANBHHE YCJIOBHS C WAYANBHHMA.

B sazeuax ynpeBieHUA CaMOHaBOnAmekcs SYP MoxeT OHTH NpUMEHEeHS
METOZMKE DemeHWs,CBOAALAACH K NMOCTDOSHKD B (230BOM NPOCTPAHCTBE

U'DE CeTKW TPaeKTODHR ZJd 3818HHHX HAYEJBHWX YCIOBHHA., Broas
TaKWX TPEeKTODWHR ONTUMAJNBHOE YNDaBIEHWE ONpeleNseTCH 3apeHee.

B nocxenypmeM Texymee SHaYeHWe ONTHMAABHOTO YNPABIGHUS ONpeIeNSi=—
eTCA C NMOMOMBD WHTepnoJAsiuWu, Ho,C TOYKU 3pewus COPTOBOR annapﬂy-—-
pd, peasusauns YKeSaWHOH MeTONUKW CONDAXEN& C HEOOGXOIUMOCTHD NDH-
MeHEHUS B KOHTYDPE YNDPeBAEHUS BHYUCAHTENBHOE MALWHH C GONBEWM
o0 "eMoM sSanoMuEapmero yCTpokCTBa,
B wacrosimee Bpems CHMAKOBOK 3.H. [2] B pasBuTHEe pe3yJabTaTOB
P.AR3eKca NOJyYeHO peleHue urpHd "mpecrenoBeHUs - YKIOHEHUA",
KOTOpO€ ABAAETCSH He (YEKUWeR BDeMeHW,8 Jywkuuel KOODIWHAT 0C"ex-
TOB ynpaBaeuws, llopodwo P.Aksexkcy Cumaxosa 3.H. no-npexsewy

paccuMaTpHBaeT WDy ABYX aBTOMOCHNEH, B NpelOMIEHHN Ha VIpaBICHUE
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QYP 9TO NOSBOJAET OCYWECTBJAATH HaBeneHWe Ha OCHOBAWWN uufopma-
UWE O B3AWMHOM NOIONEHWN LeJdd ¥ paKkeT.

2. SAIAYA HABELEHMS BYP HA MAHEBPHPYNIVY AJFOINHA=
 MINECKYD IETB. B4BOX ONTUMANBHOTO BAKOHA YIIPAB=
JEeHUuA,

Bncu paccMaTpuBaTh NAOCKYp 3anavyy npecaernoBaHus SEHUTHON
yNpaRIAEMOR paKeTol IeJu Kak aufpdepeHuwaibHyD UrpYy,ONnucCHBaeMyD
CHCTEeMOR YDABHEHVM BUIA:

%/-’{_‘-:7{{}(;:1;;/) P ade)

BeezeM cieryomue o6oswauewus (- puc,I):

[ - OTHOCUTEIBHAS TANBHOCTB "3YP-leds";

E = yrox XuEVW BU3KpPOBaH:A "SYP"-uear" OTHOCUTENBHO MAOCKOCTH
rOPUSOHTA ; '

Vf’ - CKOPOCTH DEKEeTH;

i

Vi, - ckopocTs uew;

- YUoJ.HaXJIOHE& BEKTOpP2 CKOPOCTH DaKeTH OTHOCHTEXBHO NAOCKOCTH
ropus oHEa ;

- YPOX MekZYy NMECCKOCTBL I'OPW3ONTA ¥ HANpD2BIEHHEM BEKTODa
CKOPOCTY UeJH.

L )

5




L /, = MAWUMBIBHO BOSMOWWWR DazuyC XpUBM3WH TpaeKTOpWu RYP;
f/, = MEEMMANBWHR DazuyC KDWBUSEH TPAEKTODHM LEIH;

502 « CHCTeM& OTCYeTAa,CBA3AHNAA C RemMie#, Touka (0 COOTBETCTBYET
R TOUYKE NMyCKa pPaKeTH

; ﬁ( = CucTeMa oTCYeTa,CBA3AHNHAH C paKeTOR, TO4YKa P COOTBETCTBYET
HaY&8Jy YnpaBJeHus,

LuddPepenunwarbisLe ypaBHeHUS, ONKUCHBADIEKE UI'DY WHMEnT BUZL:

'”’*";am(é ""f,a)“" ’/a%/%’fﬁ);

‘r‘cf’/" - % it /%' d F") | (7)
G g4 4 fuj< . Jvl<,

r'ze pakeTa ¥ uEdb

paccMaTpuBapTCs KaK MaTEePHAIbHNE TOYKY !

)/:y/fj‘&} (9; %)- COCTOfAHME WI'pH; U, V' - ympaBnewWusi pakeTH W
LeJaw, IpeacTaBifipiiie COCOOR OTpaNWYeHHHE N0 MOIZYJD HODMAJAbLHHE
YCKODeH:Hs LeJd ¥ DaKeTH,

Ha WIrpy WaJoXeNs OrpaNuyYeHus:

V”Vq; £ = = _V_q_.,/;; (8)
r 1% /2 6) il
r 9
T.€,M2HEBPENHHE BOSMORHOCTH SYP NpeBHEADT MAWEBDEHHSE BO3MOXEOCTH
HeJH,

[lnaToR wiv UEHOR WIrDH SBISETCH BpeMT HWaBeIeHus YP, T.e.
A8HNas 3aza4a OTHOCHTCA K DaspiALy 387ay W& CHCTPOREHCTBHE.
PakeTa "CTpeMUTCA" MUNMMHSHDOBATH N.ATY,2 NpeclAenyeMsR OG"exKT -

MAKCHMUSWDOBaTh €e. Urpa mpozoJXaeTCs 10 TeX Nop, moxka RYP He Hac-
TUTNET YEIOWADUYDCSH OT BCTPEYH LEAB, & WI'Da COOTBETCTBEHHO, =
TepuuHaJbHOR NOBEPXHOCTH, KOTOpas 3ajaeTCs yYpaBHEHHEM*

S= f e [

| rne /m;,-, =0 HEKOTDpoe
(WKCHDOBaAHWOE YWCNO, BuGwupas f,.,,,-,,c ©  MOWHO DELUTH OIHOBDEMEH-
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 geficTRMD ¥ WO TOYNOCTH (KOWEYHOMYy npoMaxy).

OCHOBHOE ypaBHeWVe AR3eKca 7JS lEeHWH WIDH WMeeT Bun®

Z&MJ/V// //Zf%" ,9@6/@ &) rlg Cox(y, 76) |+
- Srh 9 A //57n * &,
%z /8 f) ffr6)
oW

. (9)
""'""'— —lé— * J&V%{;ﬂo
@@, A, Oy,

Ha TepMUHAIBHOM MELAECTBE S BHIONHAETCH YCJAOBKHE

Wi [ 5 ©

s ypaBuenus AR3exca CienyeT,4TO ONTHMEXbNWHE CTPaTErdyd WI'DH

Y 20BACTBOPADT ycmamw

B otauyue ot (I0), B |27 ‘TeopeMa 0 BuLe ONTHMAIBNHX
cTpaTeruil cOpMyIupOBAKA CAENYDHHM CODESOM

"Eca¥ B UI'De BHNOJWADTCA YCJIOBHA NPEBOCXOLCTBA NPECIENO=
BETENA WAl NPecAeZyeMiM MO MAHEBPEHWHM BOSMOXHOCTSM, TO ONTHMANb
Whe CTpaTeruwu Uﬂ) W Vﬁ( ) HTPDOKOB B OCJN2CTH MHOXECTBE TOuUEK
1; [ 'fj) rpaemopua,naquuanmenca ¥a S ¥ focruranuen 3HAYCHUS
X.(T) 3 spewn T=4,- £, ,upu xoropux yupesaene
He uauﬂer 3HAKA, UMEDT BUn®

- SaﬂQ) e Cot SolX),
&




BEPTUKAIBHON NIOCKOCTH 3amiumseTcs B Buue:

@fré 39/ 3/n /5,’:“ 5’1/9()) 76“ 57):’ :75‘%/7()4

5

bh=0 rpe 8- p) (R)

B Cayuae NPUMEHEHUS YK&SEHHHX B TEODEME ONTHMENBHHX ynpas-

JEHUN Kak Uedbn, Tax u SYP TDPAEGKTODHM TDELCTABAADT CoCo NOBOPOT

0 2JT'e NWHUMAIBHCT™O DAZMyCa KPUBUSHH ¥ IBUXEHuEe MO OOmER Kacae
TEIBHOE K nyreM mepBOMAYANBHOT'O PE3BODPOT2 B TOYKM, COOTBETCTBYD=

RUC OKOWYaHWD Wrpd, ECIW B WavaIBEHE MOMEHT BPpeMEeWy ZaJbHOCTH
"2YP-LeJB" MeuWbme

69 , TO NPAMOAUHEANHR YuaCTOK OTCYTCBYET.

BeJuyuna

S, /X B BHD@KEWUSX ZAS ONTUMAJIBNHX CTDaTEruk
UPEACTERAAET COCOK YI'OJ WAKIOHE KaCATENbHOH K 1yrav MUNKWMS8JIBHOI'O

pazmyce pasBopoTa. Yrox - [X) S8BUCUT OT B3AUMHOIO TOJOXENUS

UTPOKOB, ETO HEOCXOZAWMO ONPEneXASTH NI HAXOXILCHUS ONTHMALBNHX

JOPABICHEHR, 2TO MOXHO CIeJaTh I'paduYecKH, OLipeneN¥B yroxa

HaKJIOHE
KaCaTEJbHOR K 1yraM OKPyXHOCTER C LEeHTDOM Q 0 (25 , & TeKxe

L 27 @ITODUTM AHANUTUYECKOTO onpe-

pexewus Beawumws S, [ X) B NPEJAMICEUY K 32784€ YNpaBiewus 2YP
COCTOMT B CJhenyDieM,

H& OCHOBaWMU WHIODMELIIMM O B3aUMHOM NOIOXEHUW PaKeTH u ubau
CnperersieTcs yraopas BeJWYWHS 5;? no ¢opuyse:*

s :arczg Dbt bcos & - Ry
I‘CO&f’,, ~ £5 Sin @ *
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SPasoM yrox S'?/ ) eCTh YTOX JAWHHY BUBWPODEHWUS
" B MOMEWT OKOWY8RWS WIpd. OTCDIZ CJEIYET,uTo ONTH-

L]

Ta COBMEHATH BEKTOD CKOPOCTH C TEeKyOuM 2HavYcHueM

ACHKER TOLAEPKUBATHCS DABHHM BEAWYNHe
no gopwygam (I3) u (I4) ZES K&XAOTO KOwK-

R .

mrl—— e
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8 B K@XIHH LUCKPETWHE MOMENT BHPECOTKM YNpaBiADEEro
ehc f" sauewne S oY ) LIS NAHWOr0 B3aUMHWOI'O NOJOKEHUS
W peKery COXPausieTCH DaBHuM TeKymel Beauyuwe & ey
on e bNO€ yrnpaBiewue CyneT nonnepumm 9T0 P2BEHCTEC, TO €CTH
Y '“‘ &DANIENLHOCTE JUHKY BUBAPOBANHSA €€ PaCCYeTHOMY o=

|

HUD 1J5 TEPMUMEABHOR INOCKOCTH OKOHYAHYS urpd, C 5TOR LEJBD
uuls'ucﬂ yroa (9

CAKON ero U3MeHeHus BHBeneM US

Caf BeKTOP CKOPOCTH Uey WaTpABIEN Tex, uTo 8in/p, ce. |~ 0

& ua codxnzewns ToxzecTsa (I6) weoOXonuwo,4ToCH Mponece apenes
. i OCYWeCTBAAMCH MpPU  £/r [ @ Fo))- ©.. AHAXOTWYHO B cxyvae
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[IOCCKOJBKY 3WBK Da3HOCTH Q é;. ONDEeneasieTCs 3HAKOM
m/ A ..»cf) ,» TO NOJYYEWNHE YACTHHE BHDAXEHHA MOXHO odadmwu‘
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R o /% $ g,)-.: O » TO WanpaBiene BEKTOPa CKOPOCTH
TH COBN87aeT C HeNpaBIEKWEeM BeKTOpaA CKOWCTH LeJu.
llpaydewnoe BUpaxeHue NPEACTABAAET COOOK \MGTOE. 0 KOTOpOMYy
, l!"!' 2BOZUTH RYP C UEABD ONTUMASELUN €€ @HCTDOIeRCTBUs npw

" [@HEOR TOYHWOCTH W NPOTHBOLERCTBUA MAWEBDPY NDECIELYEMOTO 0C"exrs
0e ynpaBiewne BejeT K 32BEZOMOMY NMODEHEHWWD DeKEeTOR JeTaTeNp-
OT0 annapaTa B cayuae,eciy TNOCHETEU odunan MEWbULUMU MAWEeBpeH#
BOS MOXHOCTSME, 2YP P8 pauTUPOBANO WECTUraeT LeJb, Kak du Ta
fzftlﬂ'l‘.cs OT BCTDpEuH.
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AXTODUTY ¥ DPe3yXIbTaTH pacyeTa NpeZCTaBNeds B Tadawne I.

PacueT MpPOBOZIWACSH NPUCINKENNO € MOMOEBD BHYYCICHWE wWa
MUKPOKOJBKYAATOPE THNA E3«~IB8M “2aexTpomuxa",

AR8JUS DesYIBTATOB pacyerTa NCRasHBaeT, yTo:

l. Tips peaauseluu¥ CUHTEDHDOBAWHOTO METOLA HABEIEWuS KuHeMeTu=
deCkast TpaexTopus moseTa PYP o0pemeHa BHUNYKAOCTEL Beepx (Puc.4)

N i %

P ' ' >

Puc, 4

TpaekTopus CuWTes UPOBANHOTO MeTOz2
HaBenewun,
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TpaBHENHe MeTO7A WaBeneWHs HMeeT BUI’
o8 (8 s) ] (26)

lloxoX UM, YTO UeJs WauWKEET PASBOPOT Wa G-# CeKyuue moreTa
PEKETH, Pe3BOPOT OCYHECTBAAETCH B BEPTUKAJIBHOM TIOCKOCTH TO
pazuycy mumamaxnuok kpubnsus Ky = 367Dm
YraIoBasi CKOpPOCTD e Np¥ MaweBpe WaXozuTCA noO JopMyxe’
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IJs paccma TpUBaeMoro cay yas®
':_ D = Za70 3 Q, 6S 78 ¥ Mm)
E,165 377 /"—“9%“ ~89%6v0355 ?AQDAQK

Texymue kKoopauuaTa X f Vzu& Luexu onverexaspres (Puye.7)
CIenyolumM o0pesoM:®
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TpaeKTOpHR uBUXEWWA LeJy ¥ paKeTH Ha

KOWEe4YHOM oTaNe HaBerewus WSoOpaiend Wa

puc, 8,
TakuM 00pasoM, ¥ B CAy4Yae MAHEERDA LeJH

paKeTH BHBOZMTCS WaBCTDe4y NpecaenyeMoMy
JeTaTesbHOMY annapaTy ¥3 BepxHeE MNOoJynioct

KOCTH.

Puc. 8

lorpelHOCTH B WSMEDPEWWW YIrJa % , XapaKTepusypllerc MaweBp
Uex¥ B OCHOBHOM BI#FDT Ha YCT@RUWNBOCTH npouecca WaBerewuA. IipoMax

¥e paKkeTH MOxeT CuTh CBEEeE 10 MWWMMyM2 ¥ B STOM Ciy4ae,

HanpuMep, B Tadmune 3 NpuBEZEWH pacueTs TPaeKTODHU npecie=
j10BaTEJS IXS CUTyauud,Korza % COBCEM He YYuTHBaJCs, T.e.MeTOZR
HeBeIeH#s OCTEBAJNCH TEKUM e, YTO ¥ TAA NDPAMOJNKERNO JETAUETO

npecreryemMoro og"exra:
9/3':6’+WCCML;0”SJ,'{/@5€1*Q€S‘/3S‘)J \29)

[lpoMax IIpy 2TOM COCTEBHI BCETO ORUIO 0,5 ¥, HO TpPaeKTOpUA
weBeieHEs WOCHT Gofee BHDEKCHEHNY Kopede TelbHEE XapsKTep.
28 BULSUMOCTD YIid 6/2. OT BpeMEeHd NABSIeWHA 1A 000UX Cay-
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yseg N pPHBETEHa W& DUC,
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CHBEErO TMOPOT BEZET K DPEeSKOMy BOSDac-

2YP. I8 pucyuxa S cienyer,4yro ue

DTPECHHE NMeperpysk# paKeTH CHAUSKH K




4 . i
DElWOCTD B ONpEneJen:y C/ze He MOWeT YXYAUWTH MpOLecC ynpaB=
. us 2YP, TO W@ KOHEYHOM yY&CTKEe OWa HeusBe O BIevyeT CpHB

cauomaBerewwsi. limepmue wecTo CoibmNE MOTPECWNe NeperpysKu Wa

mtqmn aTale B CXyyae WUCTOAB3OBAWUS WN(ODPMBLUU O % og"sAc~
HADTCH MPEUMYKECTBOM LEAW TO MAHEBDENWSM BO3MOMKOCTAM,

3.3, lleap coBepuaeT maweBp Tuna “"3meika”,

[lycTs nexns coBepmaeT MaueBp TUna "smeike”,

TpaeKToDUA NBUNENUs U3o0psmewe wua puc., I0.

Lt b \
ér \P' b Yh"“ -
i | L b " | | ‘ﬂ |
S A f ]
| - 58
| 9 »
fn({’ ) J i -t AY’% F
Puc, IO

Pexyuue KOODIMWATH LM JErKO ONPeneisnTCs DelleHueM Tpe=
yrompunxos: A () A58, « DBC: 4 0D &,
NpHDEKeRHe TeKYNWX KOoODAHHET WeXOZWTCH NO CHERYDHek (OPMYJIbHOMN
S&BUCVMOCTH:

AXe, = /?*s Sih (ﬁt/‘“l) A Xoy- Fo ﬁ %%/Aéj)

Hanezexue 3YP ocyieCTRiAETCHA C yYeToM % no HopMyJde:

G

f:é:' f—&J"CCM[QSa’//%/é’q ng-f-D/BSa /85")-{ (30)

Cedip HaYWWaer oTpadaTHBATH MEWEBD Tuna "SwmeRka" we 6 cexywze no=

leTa paKeTH,
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Pes3yahTaTH PaCYeTOB, NpUBEREHNHe B Tadauue 4 NoKasuBapT,HuTO

B meafX MOBHWENWS TOYHOCTH HABENEeW:T WeoSXOZUMy BHECTH KOppeK-—

THBY B S8KOW yrnpaBiewus DaKeTOH.
Jas cayuaes, Korze %< O , vexuuuwy yraa £, Ton zHa=

KoM  Co<” caenyer GpaTh N0 AGCOIDTHONY SWeueWWD,TO €CTD
Q‘, & +CLI‘CC96/0.>1//C9{> /6,/ 9@ O, &5 ié’ﬁJJ (31)

[lp# TEKOM YCJIOBUY TOYWOCTH MaBeXeNws nopumaercs, B Tacauue >

npneneis ZB& 3 HAYEHUS KCOHeuHOoro nposaxe 3P, CIWEKO OHU We
ofpaxapT RERCTBUTEJBLHOrO 38KOWE U3MEeHeuusd npouéxe, B MOMENT,KOr'Za
dasoBas Koopruwara X, pacCMAaTpUBaEMNOK WP CTAHOBUTCH DaBHOM
HYJD Texkylee s3Wavuewue npowaxa 3YP yueuzwasTCs Lo 2M,

Eme pesVvJIBRATHBEEE BHYUTEKWE YNDEXIEewus A %3 /
TaxuM 00pe30M, IPUMEHEKHEe MEEEBD& Tuna "2uekke” C JauW{MU napaMerT—

pawi, ABjAeTCsH 20(eKTWRHHY #JA YKIOWApHerocs oC"eKTa,udo mpoMax

paKeTi BO2pacTaeT. HO CYHECTRBEKEROTO BAYAHUA W& NPOLECC WaBeXeWus

NpecieloBaATe s TAKCH MEWEBD BCE %€ HEC OK283HLBaeT, & NpUBereHuui

CXOPPEKTHDPOBANKHE 38KON yupaBiewus? TVP repeKTUpPOBAKO BHBOLUT ee
B MBJIYL OXKDECTHOCTDH LEXH.
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14,64461
21, 40649
9,262.2
3, 417887
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1,993675
I,28126%
0,291017
I,312669
6,60

2I, 54454

3451992
41,3119
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4, OLEHEA CTEMEHY ONTUMAJBHOCTH METOZA TTPOTO PIIHC=
HAYBHO! HABWTAUMM., CPABHMTENBHHV AHATME ETO C

CHHTESUPOBAHHIM YIIPABIEHUEM 3YP.

llpencTeBiseT GOAbLON WHTEPEC CPaBHEHUE NOJYYEHHOr'o ONnTHMEIb=

 WOrO NeTOI2 HABeXeHWS ¢ EUPOKO PACMPOCTDaHEHHHM B HaCTOfmMee BPe=

M7 METOLOM NMPONMOPHWOHANBHOR HaBUTALUY.
Ta8 OUEHKW ONTUMEJBHOCTH CTpaTeridi WrpokoB OTHOCHTENBHO

fyHKLUOHaxa "
l ? :o / 02 zj/ (32)

B padoTe | 2| gun ucnmoxpsoBar werox PuTua, KOTODHH MO3BOAAET

NOAYYHTH CXOIAMYDCH NOCNENOBATENBHOCTH OLEHOK CTpPaTeruii UrPOKOB:

PP o 2 64); 52) -
o (%o (&5 T8, )
rze }/ X J U«[‘bL;X)/' § /)Z)(')) - (yHKUHOHAX OTHOCHTENBHO

KO TOPOI'0

(33)

OLEHUBAETCSH CTpaTerus;

)(,0 - HayaabHas fas0Bas KoOpIWHATA;
. COl/ b a
i (4}’()) G’/ %/)() - peaibHHe CTpaTeruu WIPOKOB, NPUYEM NEPBYK

HeOOXOLUMO OLIEHUTSH;
Le/{,;‘x) - Hekas OHTHHBJIbHaﬂ CTpaTeTus WrpPOKa.

Las ¢yuxuuoﬁaxa BHT8 g f /\L )( u,’ U')JIL ouerka 2

umeTes no fopuyxe:

(34)
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rae - NMOCTOAHHHE
KOs(fuLUUEeHTH, BiCupaeMue TaK,4uTo0H (yHKLWOHAL y HNPUHA
BOBMOKHO MEeHbliee 3HaueHue; - HEKOoTopas

(YHKLUA OT mapaMeTpoB COCTOSHMA WIDH;

(3%)

(36)

< MOZHHTErpaJbHOE BupaxkeHUe B (YHKUWOHAJE ;

- [paBafi 4aCTh CUCTEeMd ypaBHEHUR

, onucHBapmux nudiepeHUWAABHYD UIDY,

= TIPOU3BONHHE (YHKLAU no asoBOi KoOpaWHaTE
X ¥ BpeMeHHU .
MuHuMusauus (YHKLWOHaJa no Kool HeHTam
Gy KLU U OCYMEeCTBASETCH METOIOM JAWHeh-

HOI'0O NMporpaMMUpOBaHus,
Tas cayuas HeBenmeHus 2YP HE NDAMOJWHEHHO ¥ DaBHOMEDHO Je-

TAOYD UeJb ¥ BHOOpa (YHKUWH IJA NepBOro NPUCIWKEHUA

B BUIE ‘ Cule TmoAy4YeHa CJAEZYB-

HyA OLeHKa'®
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n':lmol empac'rw NVHUY BUSUDOBAHUA pnoﬂ-»m!s"

*Mu cayvyae, ecau Q)K =& T Sin \—-/—‘VA" o 84:4

PewHOM Kypce. [02CTEBMB Bupaweue A7 GP" B 38KOH U3ME=
P’*’ (37) nmyquu

Y \/P 'D (38)

Pnecuorpau 1Ba Y8CTHHX c.xytmn LOCTUXEHNS PaBEHCTBa HYJAD

I) QPK 8/1 (C "'"_ / 1*

2 Bpy = Gy = 180° 3

B nmepBom cayyese noxayvaew nywen NONCTAHOBKK SHaYeHWH (D, ), %
é,’m B Bupaxeune (38) cienypuyp 3amUCh:

TaK xak apKKOCWHYC onpeZedeH TOXBKO Ha MHOxecTBe X G[o 4]
~ TO TeHHOe BupaxeHue WMeeT CMHCA TOABKO TPH CoX & .= 4
B ocTanpHHX CayyasiX Bupa¥eHue, CTOfMee NMOZ 3IHAKOM GYHKUMU

FFFFFFFFF

~ "QyewX " Goabwe erWHWIH, OTCDIE CJIELYET BHBOZ, YTO METOX NPO-
. NIODUHOHAABHOI'O CONUMXEHWH NDH CTPerbOe Mo 'nc'rpetmo JeTsmeR uexu
 He NO3BOJAAET NOXYYHTH PaBEHCTBO QQK

 TWHa noayyeeTcs NPW CTPeabOe BIOTOH, ©CHW He MEHSTH WeNpaBICHMA
 oTcyeTa.
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Bupaxelue, cTosmee mon sWakoM (ymkuus " A4CCOL " onpererewo |

m JDGO. 6] e % :
TakuM 0OpesoM,CTpeNste BIOTOH NO METORY NPONOPLYCHEABHOrO COXUEer

WA CoJee GraromnpusATHe,YeM CTpeibda HaBCTPEuY.
Ecan B Bupawenuu (40) semMewuTh OTHOWEHUE \/\5/ \/ ~ OTHOLCHUEM
Q% mf’ (KaK H3BeCTHO, \/: i/ R,Fl 3 ) s TO TIOAYYUM 3anuchk OUTH=- ,,*

MEJIBHOT'0 MEeTOI® HaBEeneHusd, &

TakumM 0CpasoM, OXWH ¥ TOT Xe PEsyJbTaT 2epT zBa NOLXOZa:® TMepBHE .
A
NPUBOZUT K BTOMY Pe3yABTATY MyTeM ONTUMUSELMM WWDPOKC DacmpoCTPaHeE

L
b | W -

HOTO METOZ& NMPONOPLAOHENBHOT'O COXWKEHUS; BTOPOK - Ha OCHOBEHUW
CHHTE32 ONTUMANBHHX YNpaBJEHWE C NMOMOLbD TEOPHW WUID. "

Pesawyue B xaammueﬂ'rax B NOAYYEHHHX 3aKOHaX oG"ACHADPTCH

TEM,4YTO B OIHOM Cly4Yae 3287apTCs TUNOTES0R NPOMOAWHEHHOI'0 DPEBHO-
MEDHOT'O ZBUXEHWN NeJW, @ B APYroM - NPEANOJOKEHUEM, YTO Ledb ¥
MEHEBDUDYET.

BHaNu3Wpys SHaUEHWS OLEHKH CTeNeHH ONTUMABIBHOCTH MeTOona

OPONOPUUOHEIbHOTO COIWXEHUA JIJAA DESAWYHHX HaYaJbHHX VCAOBUR Ha=-

Benenus (Tadauua 6), cienyeT CHeXaTh BYBOI,YTO IpUMEHEHUE LaH=-
HOT'O METOAE LeJeCOOOPa3sHO He IJNA BCeX HavaabHHX YCJOBHE., Bospac-
TaHue yrae JuHWY BuUSUpOBaHUA "paxeTa-uenb" B MOMEHT Hauale HaBEICHUS ’
BezieT K POCTYy OTKAOHEHUS METOIa NPONOPLHOHAABHOIO COIWXEHVS OT '
ONTUMAIBHOTO ZJAA NAWHHX YCIOBUE,

S



SHAYFHUE OIEHKA CTENEHM ONTHMANBHOCTH METOIA
TPONIO PIYDHANBHOTO CETUNEHUS IJF PARTHURHX
HAYATBHHX YCTOBHA HABEIEHMA ( Fnins 109m. )

19895

| it b R v .
Gan [ peva 1 LA 0,643  0,00I99%7 0,132~  0,394791
@;— . L'“/)a@:( | C . 0 9 0 0 ..
:__%__-_- b ( /90940.6433&..» o 425.&5 0 ,009T77 0.041 0, 2797495 :

Eu ke @7 | 1, 5072262 o 765116 o 02I8076 0 1449263 0.4‘7404'

o 00067.-6 0 000’7692 0,0C07707 0,0006432 ;

-i. D*

-

?af
0,0008831 o 0007592 0,0007728 0. ooon,. g

2,21217 0 0,006I27 o, 021706 :

llozcueT 3HAYEHWS OLEHKH ONTHMANBHOCTH IJAS CHHTE3IUDOBAHHOTO
MeTOZa HWaBeIeHU,NPUBREHHHE B Tadmuue 7, NOKasal, YTO ynpaBie-
"HUe paKeTOH NO STOMYy SaK®HY, ZEHCTBUTEABLHO, 3HAYWTEIBHO MHUHY MU= |
SHPOBaHO OLEHKY N0 CPABHEHHWD C €e 3HaYeHWeM IJA MeTOzna nponopLuo-
HaJBHOTO COJUkKeHud,

QueHKe He PaBHa& HYJD B CHELCTBHE TOro,uyTo BHBOIUJIAGCH OHA U3
yCaROBUA NPAMOIUHERHOI'O0 NOJEeTa UeJHW, & ONTUMUS APOBAHHHE MEeTOx

HQEECZEHWs DacCHYHTawW He CayYal MaHeBpE NOCJeZHeH, KpoMe TOro, He |
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CPABHEHUE SHAUFHW/ CTENEHM ONMTUMANBHOCTY IIA
PACCMATPUBAEMHX METOZOB HABEIEHUS.
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Ias oCOWX METOIOB HaBEZEHMA CHIM DaCCYMTAHH 3HAYCHHA IUHA=
MpYeckoro npowaxa (Tacn.8) yraoBoH CKOPOCTH JWHUM BUSKDOBAHUS
LAS pasduuHHEX TOYEK TPaeKTODUN.

PeaynpTaTd pacueTa TPaeKTOPUN MofeTa pakeTH NDUBEZEHH C
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SHEaYeHWe LUHAMAYECKOrO MpPOMaXa B HaYaJbHERE MOMEHT HABEIEHHA -
LJsi MeToza NpONOpLYOHAJBHOT'C COAMKEHUSN SHAYUTEJBHO NPEBOCXONKT |
COOTBETCTBYDUYD X@PEKTEPUCTUKY ONTHMHU3WPOBAHHOI'O YyNDaBIEHUS .,
MeTxay Tewm OTPaCOTKa AWHAMUYECKOI'O UpOMBXa NMPOUCXOZUT HPH NPONOP= ;
NMOHAABHOE WABWTaUWM CHCTPEe. OLHAKO STOMY METORY COnyTCTBYET .
PEe3K0 BHPAXEHHHK KOJeCaTeIbH4A NpONECC HA KOHEWHOM YUYaCTKE moneTa: .
H3MEHAGTCHA NO BEAWHWHE U 3HEKY /yTUOBaA CKOPOCTE JNUHUKM BUSUPOBa=
Huf, TpyOka npowaxe nis TOM0 METOZA HA KOHEYHOM YYACTKe HMeeT

CYeH: HECTAOWJBHHE XapaKTep, B OKPeCTHOCTH LEJAM NDPOUCXOIUT ee
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996,926 646, 1298 =42,80231  =I192,61039
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‘PaccMOTpeRHHE ONTHMANBHHE METOZ WABELEHWS MOSBOASET COKpa-
| TdTh moneTHOe Bpewms pakery (Tacdx.g)

| Haupuwep, We 8, 525 cek, WoneTa DPACCTORHUE MEXIY DAKETOH U
HedbD CocTaBmao I,49785u mporuB 16,26384M.
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lloXyueHHuR onTuvaxbHuk MO GHCTDPOAEACTBMD METOX HaBEAEHUS
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SJP mosBOXSET ycmemwwo 0CYmeCTBASTH NPOLECC CONUNEHHS eec npecnenye?{fi?
MHM OC"eKTOM, NPOTUBOCTORTD €ro MaHesDy. i
AunapaT Teopuu rufepeHUMAABHHX WPD TDUrOZEH IA CHHTE3a
ONTUMAJABHHX YNDaBJIEHUE SEHUTHOK DPaKeToH, ; .
UZHaKko cieryeT wMeTh B BUAY,YTO B LeIOM KOHCTDYKTHBHAES Deadu- f
38LKs ONTHMAJbENX yNpaBieHuR CAOKHA W, KK NDaBUI0, TpPeCyeT Hald=

A

4uA Ha COPTy mpecienoBaTeds TPOMO3ZKOK BHYUCIUTEABHOW @NNMapaTypu u

CHOXHOR W3MEPHTENBHOH TEXHVKH, _ A
RaK noKasaJ CpaBHUTEAbHHE @HAXW3, METOX NPUMPUAOHAABHOIO o

CONMXEHUA IAS CAyYas N AMOIWWENHO JeTAmek LeNu YyCTYynaeT no CBOUM
¥apaKTepuCTAKaM ONTUMAIBHOMY,

I. AE3eKC P..- Iudfepenlnanpine Urpa, M., "Mup", IcC67.

2. CumawoBe 2.H. OC ONTWMAIBHHX CTPATETMAX B UT'DE NpeCHeN0BaHUS
0G"exTOB C OT'DAHWMEHHOE MaHeBDEeHHOCTBD, "ABTO- |
MaTuKa ¥ TeJeMmexawuxa", B I0, IOF3,

_I'
o
]
g 'l-.""l..ﬂl" J-J g

3. Posendepr I'. AH8A#TWYECKAR OLEHKA CTENeHW ONTUMALBHOCTH ynpap-
IAeMux cucTem: "ABTOMATHKA W TesemMeXaHuka"™ ¥ I0.
1966,

TUHaMUKa ToreTe camoHaBopsmuxcs FYP,Kues, KBIPIY,

1973.

4, Merpos J. M.
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