[IpenucnoBue

Cratbs FO.A. Tamuenko “Cuctemsl otroopakenus napopmarmun OK

“bypan” BIepBbIe OblLTa OMyOJMKOBaHA B HAYYHO-TEXHUUYECKOM KypHase
“ABmakocmMuueckasg TexHuka M TexHomorus® Ned 1998 roma, c.22-28,
KOTOpBI Haudall M3JaBaThCsi ceKuuen ‘“ABuakocmuueckas” Poccuiickon
WH)KEHEpHOU akajnemuu ¢ 1996 roma.. Hamucana sta cTaThs 1Mo mpochoe
0JIHOTO M3 BUJHBIX crieruaauctoB HITO “Monnus™ - yyacTHuKa padoT 1o
co3nanuto cucteMsl ynpasienuss BKC “bypan™ A.I'. Kapumosa.

B nmnocnexymem 3Ty crtaThio s oOHapyxun Ha caite B.IL

Jlykamesnua WWW.buran.ru B mojgHoM oObeMe O€3 yKa3zaHHs aBTOpa.
[Ipyu »TOM OBUIO OTMEYEHO, 4YTO B ITOM CTAaThe HCIOJIb30BATUCH
MaTepualibl MOEH cTaTbl. MEHs TakoW MOAX0/ HE YCTpauBall, U s Hamucall
Banumy [1aBnoBuuy nucemo:

A.

“Veaorcaemwvii Baoum Ilasnosuu!
B coomeemcmeuu ¢ Baweti npocvoou na WWW.buran.ru/htm/biblio.htm

Hanpaensln  CNUCOK HAWUX NYOIUKAYUL, NOCEAUJEHHBIX cucmeme OmoOpadceHusl
ungopmayuu BCK "Bypan”.

1. Tanuenko FO.A, [llumoeé B.M., Boponun M.HU. Cucmema pe2ynupogxu

apkocmu cpedcme omoopadicenus COU KA/ Hayuno-mexnuueckuti cOOpHUK
HUHUAO “Bonpocwt asuayuonmou Hayku u mexuuku’’. HHHAO,
e.Kyrosckuii. 1987 No6 — c.81-94.
B pabome  mpeocmasnena  yugposas  cucmema
Pe2yIuposKU  APKOCMU  CUCHAIU3AMOPOE  CUCHEMbl
omoopadcenuss ungopmayuu BKC "Bypan". Cxema
ABNAEMC  OPUSUHATILHOU U 3AUWUUEHA  A8MOPCKUM
C8UOEmeNbCMEOM.

. 3onabeno ®.M., Tanuenxo FO.A.. Ocobennocmu cozoanus u ompabomku

COU-0Y uzoenua 11D35. // Bonpocvl asuayuonHot HAYKU U MEXHUKU.
Hayuno-mexnuueckuii coopnux. Kyxoecxkuii: HUUAO, 19882. — ewin. 3
(11), - C.110-113.

. bopooun C.A., 3omnabeno ®.M., Tanuenxo FO.A. Hccreoosanue

HanpaeieHuti mooepHuzayuu cucmemvt omoopaxcenus BKC «bypany.
//Bonpocer  asuayuonnoti Hayku u mexuuxu. Ilpobremvl cozoanus
asuayuonnoxocmueckux cucmem. - M.: HIIO «Monnusy, 1991..- evin. 7. —
C. 252-266.

Tanuenko [O.A. Hanpaenenus pazeumus cucmem  0mooOpaxdceHus
uHgopmayuu nuromupyemvix Kocmudeckux annapamos/ Tpyoel nepeoti
MENCOVHAPOOHOU  aguakocmuyeckou  Konpepenyuu  « Yenosex-3emus-
Kocmocy Mocksa 28 cenmsabps-2oxmapps 19922.. Tom 6. Bopmosoe

ooopyoosanue. HI10 Monnus, 2. M.1996e. cmp. 221-231
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5. Tanuenxo IO.A Cucmema omobpadicenus ungopmayuu OK "Bypan"
Hayuno-mexnuuecxuii srcypnan Asuakocmuieckas mexHuxa u mextHono2us/
PUA cexyus «Asuaxocmuueckasny. 4/98. Cmp. 22-28

6. Tanuenxo FO.A. Ilynom ynpaenenus cOMudCeHuem u CMbIKOBKOU Kopaodis
«bypany // Asuonuxa Poccuu: Dnyuxnoneouueckuii cnpasounux. Hayunoe
uzoanue/ Iloo obweti nayunou peoaxyueti CJ[. boopynosa. CIIb.:
Hayuonanvnas Accoyuayusa asuanpubopocmpoumerneu, 1999 2., 780 cmp./
C.-471-472.

7. FO.A. Tanuenko. 40 nem nuromupyemou KOCMOHABMUKU. Dmansvl pa3eumuisl
u  ocobemHocmu  cucmem  omoopadicenusi  ungopmayuu  (COH)
omeuecmeennvlx [IKA.// [Ipobremsr ncuxonocuu u speonomuxu. M30.000

«Hz0amenvcmeo I'EPCy. 2. Teepo. —2001.-Ne3. — C.45-51.

b.  Ha web-cmpanuye WWW . buran.ru/htm/soi.htm  npedcmasneHvl
mamepuanvl no cucmeme omoopadicenus ungopmayuu (COU) OK "Bypan".
Ilpu smom 6 noocmpounuke CKPOMHO OMMEYEHO, YMO HA Hell UCHONb3YVIOMCSA
mamepuanvl cmamou FO.A. Tanuenko.

Ha cmpanuye WWW . buran.ru/htm/webmast.htm 6v1 npedynpescoaeme o
803MOJCHOCIMU UCNOb308aHUus mamepuanoe CD u WWW . buran.ru moavko c
Bawezo paspewenus.

Coobwaro, umo Ha cmpanuye He NPOCMO UCNONb308AHblL, A NOTHOCHMBIO
UCNONIL308AHA MOSI CMAMbs, 6 KOMOPYI0 B6CMAGNIeHbl 2Unepcculiku. A
bnacodapio Bac 3a mo, umo Bul oyenunu cmamvio u Hawiiu ee 803MONCHOU OJi5
ucnonvzosanusi 6 Mnmepneme u, oueguoHo, oanee na CD, m.e. 8 KommepuecKux
yensax. Ho a kamecopuuecku e6o03padsxxcaio npomus moco, 4mo s OOJHCEH
ucnpawueams K020 0bl-mo HU ObLIO NPaABo HA NYOIUKAYUIO COOCMBEHHOU
cmambli, eciu OHA He ObLIA HANUCAHA No 3axkasy. /lanHas cmamvs He A61Aemcs
3aKA3HOU.

B ceasu ¢ uznoocennvim, a makdce 8 C843U C meM, Umo 6 IMOU Cmamve
co0epocames  HeKomopvle  NPUHYUNUATbHBbIE — NOJONCEHUsl U HAYYHble
Ppe3yIbmamyl, 8axiCHble 05 MOell Hay4HoU pabombl, npouty onyoIuKo8ams ee noo
HACMOAWUM UMEHEM a8mopd, m.e. MOUM, C YKA3aHUeM asmopd, KOmopbulil cOena
ee 6 JJIEeKMPOHHOM 6uUoe UIU UCKIIOUUMb CMPAHUYY U3 CEOUX MAmepudaos.
Kemamu, 6 orcypnan ona nooasanace 6 21eKmpoHHOM 8uOe.

C ysaoxcenuem xk Bam u Baweii pabome no ucmopuu BKC "bypan"

FO.A. Tanuenxo, xmm, cuc, ObIBUWIUL HAYYHO-MEXHUYECKUU DYKOBOOUMEDb
pabom no cozdanuro COU  ecex moouguxayuii BKC "Bypan", s3acnysicenHuvlil
Mmawunocmpoumens P® u np., pabomaio 6 obnracmu nuiomupyemoi KOCMOHABMUKU
c 1961 200a.”

Banuwm [1aBiioBuY OTBETHII, UYTO CAWT HE SIBJIISIETCS KOMMEPUYECKUM U MTOTOMY
JIOXOJIOB OT HEro HUKakux HeT. [Ipumeuyanue He ObuTO McmpaBieHo. B mocnemyiiem
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OH BCTaBUJI B CTabl0 HECKOJIbKO (hoTorpaduil ¢ myJbTaMd KOCMOHABTOB B KaOWHE
BKC “Bypan”. B 3ToM Bujie OHA U MPOJIOIKAET TaM HaXOAUTHCS.

Sl nmpopomxkaro cuurarh, uro B.II. Jlykamesnu nocTymaer HeEnpaBWIBHO,
korja nmpaktuyecku Ha 100% ucmonb3yeT paboThl APYyTUX aBTOPOB O€3 yKa3zaHUs UX
aBTOPCTBA B COOTBETCTBHHM C TIpaBWiIamMH OuOImorpaduyecKux CChUIOK U 0e3
COrjiacus aBTOpa. ITO €CTh HE YTO MHOE, KaK HApYIIEHHWE aBTOPCKUX MPaB.

Hcxons u3 ckazaHHoro, s pemnna npocutbh A.b. XKene3nsikoBa pasmecTuth Ha
ero caite crapto no COU BKC “bypan”, kak KONHIO CTaTbU, OMyOJIMKOBaHHOH B
XKypHaJe, 100aBUB K HEU 10NOTHUTENbHbIE (hoTorpaduu U JaHHOE TPEAUCIIOBHE.

Kenarorue MOTYT CpaBHUTH TIpeajiaraéMblii OMyOJIMKOBAHHBIM BapuaHT U
BapuaHT Ha caurte B.II. Jlykamesuya.

FO.A. TsamyeHko



YIK 629.782.051

CHUCTEMA OTOBPAKEHWSI UHOOPMALIMM OK “BYPAH”

FO.A. Tamgenxo - COKB KT HUHUAO, r. XXykoBcKHH

PaccMaTpHBAIoOTCA COCTaB, OCHOBHBIE XapaKTEPHCTHKH H OCOOEHHOCTH CHCTEMBI
orobpaxerns nagopmaumun (COH) opburamnsroro kopabnsg (OK) “bypan™.

Beenenne

C ucreMa oTobpaxeHus WHOOPMAIMH - 3TO
COBOKYIHOCTb CPECTB U MeTOJOB obecrie-
YyeHUs AEATEIbHOCTH ONepaToOpoOB IPH YyNpaB-
JIEHHU ¥ TEXHHYECKOM OOCTYKMBAHHH CIIOKHOTO
obbekTa. B OTnMuMe OT APYroH PpaguodJIeKT-
ponHoii anmapatypsl (P9A) COUM umeer nsa
pasmuuHbIX uHTepdeiica: mpubopueiii (ITH) u
sproHomuueckuid (3U). IIN - 310 anmapaTHO-
nporpammHas yacte COH, npenHasHa4y€HHas
st conpskenus cpenctB otobpaxenus (CO) u
opraHos ynpasneus (OY) c cucremamu H
KoHCTpyKuued obbexta. DM - 3TO cpeacrsa H
MEeTO[bl B3aMMOJIEHCTBHUSI YEJIOBEKA M MallHMHbI
(obnexTa).

Texunueckuil yposeHb ITH 3aBHCHT OT Tex-
HMYECKOTO YPOBHS O3JIEKTPOHHOH M BbIYMCIIU-
TenbHOU TeXxHUKM (DBT), 3NMEeKTPOTEXHHUKH, Me-
tonoB obOmeHa HHpopMaLMeH ¢ CHCTEeMaMmH
o6bexTa. B 3T0ii yactu cpeacrsa COU He oTim-
yafoTcs oT PDA cucrem ynpasinenus (CY) o6-
MIEr0 Ha3HayeHus, W [03TOMY JUIS Hee HeT
OrpaHHYeHHH N0 MMUKPOMHUHHMATIODU3ALIMK - HET
OrpaHu4YeHuit no mMacce U rabapuram.

Buemnss wacth DU npenacraBnser coboi
JIMLIEBYIO MAHENb MyIbTa UIH NMPUOOPHON NOCKH,
Ha koTopoii ycraHosieHel CO u OY. Munua-
TIOpU3alUs, KaK METOJ YMEHbLUEHHs Macchl M
rabapuTOB, NPUHATHLIA B POA 1IMpOKOro Ha3Ha-
yeHWs, MPAKTHYeCKH HenpuMeHnma B DU, Tax
kak pasmep OV, Hampumep, 3aBHCHT OT BO3-
MOXXHOCTeH IBHMraTeJbHOIO alnapara 4ejoBeKa
(pa3mepsl nanbUeB, pyk, Hor u ap.). ['aGaputel
BbI6UpaeMbix CO 3aBHCAT OT pasMepoB O0TOOpa-
xaeMoii Ha HUX uHGopMauuu. Pasmep CHMBOJIOB
WM HaAmuced 3aBUCHT OT WX yHaJeHHs OT ria3s
yeJioBeKa U T.[.

HHbIMH CJIOBAMHM, MPU OOHOM H TOM Xe
YPOBHE TEXHHYECKHMX CPEACTB PasMephbl MyJIbTOB,
npuBOPHBIX JOCOK M B LEJOM pabouux MecT
(PM) onepatopoB 3aBucaT ot konuyecrsa CO u
OV na PM. KomuyectBo CO u OV 3aBHCUT OT
OpraHu3aLMy B3aUMOJEHCTBUS OnepaTopa U Ma-
muHbl. B cBOIO ouepenp, NOcIeIHEE 3aBUCUT OT
MPUHATOM KOHLENUHUHA aBTOMATH3aLMH npolec-
COB yMpapjeHus M crnocoba BKIOYEHMs omnepa-
TOpa B KOHTYP aBTOMATH3MPOBAHHOH CHCTEMbI
ynpasneHus (ACY).
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OK “Bypan” - cio)xHas cucTemMa, B KOTOPO#H
pelIAOTCs 3aJaud  yNpaBJIeHHs COOCTBEHHBIM
JBHXEHUEM, TEXHHYECKOro OOCiIyXHUBaHHUA cOO-
CTBEHHBIX CHCTEM M CHCTEM TIOJIE3HOTO Trpysa,
3ajla4yd ydera 3arnacoB pabouux Tel M MHOTHE
npyrue. PelieHue MHOTHMX 3aja4 MOXeT ObITh
aBTOMAaTHU3UPOBAHO.

Hcxooda M3 MHOTOIUIAHOBOCTW 3ajiay, pe-
waembix OK, aHanu3 onbiTa co3ganus O0ablIMX
cHCTEM mnpeAcTaBiser OonblIOH HHTEpPEC He
TOMBKO JUIS KOCMOHABTUKM M aBuauuu [1...3],
HO W JUIi aTOMHOM M TEIUIOBOH 3IHEPreTHKH
[4...5].

Hwxe kpaTko paccMOTPEHBbI BOMPOCHI CO3-
panus COM B paMKax nmporpaMmmbl “DHeprus-
Bypan™.

Cocras COHU

ucreMa otobpaxeHuss MHGopmaluM Mnpen-

crasJisieT coO0i cOCTAaBHYIO YaCTh CUCTEMbI
ynpasienus (CY) OK “Bypan”, koTtopas paspe-
JSETCA HAa CHCTEMbl YNpPaBICHHUS ABHXKEHHEM W
Hasurauuu (CYIH) xopabns, ynpasienus 6op-
ToBbiMH cucTemamu (CYBC), ynpaenenus conu-
WEHUEM M CThIKOBKOW kopabns, ynpaBlieHHA
nepeMeLleHHeM MOJIE3HOTO I'Py3a W YIpaBJIeHHs
nose3HbiM rpy3om (CYIIT).

KonuyectBo paboyMX MECT 3aBHCHT OT
TpebyeMOro cocraBa 5KHIMaxa, KOTOPbIA omnpe-
JIeNIseTCs B COOTBETCTBMHM C 3aJadyaMH MoJieTa C
yu4eToM HEOOGXOOMMOCTH OIHOBPEMEHHOIO Bbl-
MOJIHEHUS HECKOJILKUX CJIOXKHBIX QYHKLHH. DTO
NPHUHLMIUAILHO BaXKHBIH MOMEHT, MOCKOJIbKY,
Kak 6bUIO CKa3aHO BbIllIE, BO3MOXXHOCTH MHKPO-
munuatiopusanquy COM B 3HAYMTENBHOM Mepe
OrpaHWYeHbl, YTO 3aTPYHOHSET pEIleHHE 3aNayu
yMeHblleHUs Macchl kopabna 3a cuer COU npu
3aJIaHHOM uucie PM.

Ha OK “BypaH” npuHATa CXeMa ynpaslie-
HUs, BKIIoyaomas wectb PM: PM1-2 -paboune
MecTa KOMaHaupa M nuinoTa; PM3-6 - PM GopT-
WHXEHepa, YNpaBJieHHA CONMXKEHHEM H CThl-
KOBKOM, yNpaBJIeHUs MaHHMyJIATOpaMH (ynpas-
nenus IIT), ynpaenenus cucremamu I1T". Mmero-
Tca nynbThl B 6b1TOBOM oTceke (BO), mmo30Boii
kamepe (LLIK), cteikoBouHOM Moayne (CM),
HaBHUralMOHHBIM TUIAHLIET, KOTOPbIA YyCTaHaB-
nuBaercs B 30He PM4-5.



UssecTHO, 4TO i OTpPabOTKH 3aKOHOB
yrnpaBjieHHs, TPACKTOPHH MOCAJKH, HA3EMHBIX K
DOPTOBBIX CPEACTB YNPABJIEHUS Ha MOCHEIHEM
yyacTke mosieta ObUIM CO3JaHbl CreUHalbHbIE
neraloiide nabopaTopuu, CTEHObl W CaMoJeT
BTC-002 - ananmor OK mis ropU3oHTalIbHbIX
neTHeiX ucnbiTaHuid (I'JIM). B cooTBeTcTBHH €
ITHM CO3/1aHO Heckosibko Moaubukauui COU,
OCHOBHBIE H3 KOTOPBIX:

1. COHU “Bera-I'JIU” camonera BTC-002. B co-
craB 3TOM cuctembl BxoasT COU komanaupa u
nunora (COU PMI-2), nynbT OGOpTHHKEHEpa
(COU PM3 unu IIBU-TJIN), moaupuuupoBaH-
Hbli terTpanbHbld nynsT (MML-TJIM) 1 wuTok
npubopubiii  (IIITML), aucruieliHblE CHCTEMBbI
“Aponuc” n YC-3, G10KH yIpaBIEHUA U KOM-
MYTAlMK, CreLHaTu3upoBaHHble TpexdasHbie
npeoOpa3oBaTeny NUTaHus. PasMelieHue nyJsib-
TOB B KaDMHE caMoJieTa aHAJIOTHYHO LUTAaTHOMY
Ha OK.

2. COU “Bera-JIJI" mna nerawmowmx nabopa-
topuit (JIJI) ¢ Temu ke CpeACTBaMH, YTO M Ha
BTC-002.

3. COHM nuioTa)xXHO-AMHAMHYECKOTO TpeHaXe-
pa IIACT, Ha KOTOpPOM OCYILECTBIAIACH
npakTUYeckas NMOATrOTOBKA 3KMMaxa JIs JTana
.

4. COU PM1-6 (cootBerctBenHo COU “Bera-1-
6), a TakXe HABUTaLMOHHBIA TIUIAHLUET |
NynbThl  yMpaBJieHWS  LIIIO30BOH  KaMmepsl
(TTILIK), 6wiToBoro otceka (ITBO), crbikoBou-
Horo Mmoayias (ITCM) mus kopaGiieil nepBoii
CEpPHH.

5. COU Bcex pabounmx MeCcT KOMIUIEKCHOTO
TpeHaxkepa M NoAroToBku skunaxed - TJK-
d35.

Ha puc. 1 cxemaTHuyecku MoKa3aH COCTaB
wtatHoii COU u cocraB COU s 3tana I'JIN.

B cocras BTC-002 Bxogar COU PMI-3 B
UCMOJIHEHUH, mnipucniocobnedHom mia I'JIKA ¢
y4yeToM TpebOBaHHii psifia CAMOJIETHBIX CHCTEM H
orcryruieHuii no pany nopcucrem COHM. COU
PM3 u murtok npubopuslii Ha PM1-2 BTC-002
MPUHLMUIHAJIBHO OTIMYAIOTCA OT U3JENIUM LUTAT-
Horo kopabns. Ins 3rana ['JIU 6bina paspabo-
TaHa CHCTEMa PEryJIMPOBKH SPKOCTH Ha OCHOBE
CaMOJIETHbIX KOMIUIEKTYIOLIMX, @ Ul ITaTHOrO
M3/IeJIUsA - OPUrMHaJbHas ManorabapuTHas UM-
¢poBas cucrema [6]. CyliecTBeHHO pa3IHYaauch
M HeKoTopble 6110kH 0OCIYKHBAHUS CHCTEMBI.

OcobenHocTn opranu3auuu pador no COA
H a BCEX POCCHMICKHX MHIOTHPYEMbIX KOC-
MHUYECKHX Kopabmsfix, a Takxe HONro-
BpeMeHHbIX cTaHuusax “Camor”, “AnMas” n OK
“Bypan” Oblna NMpPHHATA W peaJM30BaHa KOH-
uenuus eauHoi COH.

CornacHo 23ToiH KOHIUENLHMH OTBETCTBEH-
HOCThb HA BCEX 3Tanax xusHeHHoro uukia COU
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HeceT ofHa W Ta e opraHuzauus. OHa oTBeT-
CTBEHHA 3a: £ ;

e obocHoBaHue npuHUMNOB nocrpoesus COU
M MPOEKTUPOBAHHUE,

e 00OCHOBaHHME U 3aKa3 KOMIUIEKTYIOLUHMX U Ma-
TEPHUAJIOB, Y/IOBJIETBOPSAIOLIMX TPEOOBAHUAM MH-
JIOTHPYEMO# KOCMOHABTUKH;

e pa3paboTKy KOHCTPYKTOPCKOM, TEXHOJIOIMYe-
CKO# M 9KCIUTyaTAaLlMOHHOW NOKYMEHTALIMH,

e ABTOHOMHYIO M KOMIUIEKCHYIO OTpaboTKy u3-
npenuid v cucrembl COU B uenom kak POA u kak
cucTeMbl obecrniedeHus AeATENbHOCTH YeJIOBEKa;
® U3rOTOBJIEHWE M NMOCTABKY H3JENMI U comnpo-
BOX/IEHHE MX B 3KCIUTyaTalMH.

Taxkum o6pa3om, roJIOBHOE NMPEANPUATHE MO
COM sBisiercss CHCTEMHBIM HHTErPaToOpOM, 3a-
kazuukoM otaenbHbix CO u OY u paspabot-
yukoM [TU u DU. JaHHbli MoAX01 OKa3biBaeTcs
0c060 2 PexTUBHBIM NMPHU CO3TAHUM HOBBIX CHC-
TEM W TMpPH Mepexo/ie Ha HOBbIE MPUHLMIbI MO-
crpoeius COHM, a Takke npu MOIEPHU3ALMH
COM B npouecce 3KcryiyaTaliui 00bEKTOB.

Ocobas 3¢(hekTHBHOCTL AAHHOTO MOAXOJA
Obi1a nokaszaHa npu cosganuu OK “bypan™.
COKB oxazanock OAHHM M3 TNpPeaNnpUATHI,
KOTOpOE CMOIJIO CKOOPAMHHUpPOBAaTHL pabory
HUH n OKB no pas3ivyHbiM, B TOM YHUCIIE 110
IproHoMuueckomy, Hanpasnenusm COU.

Co3zpanue, U3roTosjieHue U nocraska COU
Bcex pabouux Mect g 3tanoB ['JIM u mraTHbIX
W3JeNMi, a TaKXe CO3[laHMe TPEeHAaXepoB Jyis
MOArOTOBKM 3KHUnaxei ObIJIO MOpPy4YeHo creuua-
nusuporanHomy OKB JIMHU (r. XXykoBckuii) -
ronosHoMy npeanpusatuio no COM u kommJiek-
CHbIM TpeHaxepaM. KomnekTuBR npeanpustus
uMen noutd 20-metHuil onblT paboThl B KoOc-
MOHABTHUKE U 3HAYMTENIbHBIN ONBIT B ABHALIMH.

3axa3zuukamu COMH Boictynanu PKK “Dnep-
rusa” u HITO AIl Munobuwemaia, HITO “Momn-
Hus"” Munasuanpoma. HITO AIl obecrieunno
arnmnapaTHoe U nporpaMmmHoe conpspkenne COU
C BbIYHCIIUTENIbHOH cHcTeMO. MHOIHe BOMpPOChI
no COU pewanucsy ¢ IM3 um. B.M. Mscuiuesa,
JIETYUKAMHU-UCTILITATEIIMH  OTPAa KOCMOHAaB-
toB JIMU, cneuuanucramu LIATU u  yveHbIMH
akagemuu um. H.E. 2XKykosckoro.

B xauectBe coucnonuureneid k paboram no
COH c npsambiM noxuuHenueM COKB B uacrtu
paboTr no JaHHON mporpamMme ObUIM NpHBIEYe-
Hbl PaMeHckoe npubopHO-KOHCTpYKTOpPCKoe Bo-
po (PIIKB) u PameHckuii npubGopHbiii 3aBOJ
(PII3), Kypckuit npubopocTpouTenbHblid 3aBOI,
CKbB wuwacosbix MexaHu3smoB (r. Mocksa), I1O
“JItaBa” (r. IlontaBa), M3JI3 (r. Mockea) u
pan apyrux. IIpeanpustua JIHIIO “Onekrtpo-
aBTOMaTHKa” (OucruiedHas cucremMa “AmoHHMC”),
MIIKB “Bocxoa” (MHOAMKATOPbI BBICOTHO-CKO-
POCTHBIX MapaMeTpoB) U psAj IOPYruX, Tpaau-
LIMOHHO paboTaBIUMUX MO CXeMe, MPHHATOH B
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Puc. 1. Cocras n moaudukauwun COHU no nporpamme “Jueprus-Bypan”:

I1IB - muTok BepxHuii; I1JI - npubopHas nocKa; T1I11 - nanens npubopHoit nocku; BITHU - 6510k MHAOTaXHO-
HapurauuoHHo#H nudopmaunn; UM® - uHaukaTOp muorodysxkunonanbHeli; I - nanens nynbLTa JIEBOTO;
TII1II1 - naxens nynbTa npasoro; 111 - My/IbT UEHTPabHBINA; “AnoHHC” - UCIIEiiHAs cHcTeMa obecneueHuns
NHIOTAXHO-HABHTALIMOHHOM HHopMaluu Ha BKY; BKYCO - 610K KOMMYTalHH H YNPaBIIEHNA CPECTB
oto6paxennus; [TTC - npeo6pasosaTenb TpexdasHblH cratuueckuil; TIBH - nynsT 60pTHHXEHEPA, MPHCTABKH
k IIBU: JI - nessiit, 11 - uenTpansHbiii, B - Bepxuuii; MOIIY - MHOro(yHKLHOHAJbHbIH MYJbT YNpaBIeHHA
(nynbT 60PTOBOTO BLIYHC/INTENILHOIO KOMIJIEKCA - BIIBK), BKY - BHACOKOHTPOJILHOE YyCTPOHCTBO TENIEBH3H-
onHoro Tuma Ha ocHose DJIT; TIA - nynabT aGonenta (YHMPUUMPOBAHHBIA MYJLT yNpaBleHUA CBA3bIO);
ITILIKK - nynsT wimo3oBoii kamepbt; ITBO - nmynbT GbITOBOrO OTCEKa; TICM - nynbT CTHIKOBOYHOIO MOMIYJIf;
VC-2 - nucnneiinblii npoueccop (npeo6pasosatens UHppPOBOiH HHOPMALHH BIIBK B TB-curuan); I'JIH - ro-
PH3OHTAIbHBIE JIeTHbIE HcnbiTanus; IIH - naHens HaBUralHOHHas, ITIII - nocka npubGopHas OOMOJNHHTENb-
nas; JIJI - neratowas naboparopus

aBMaLyK, puHaHCUpoBanuch yepes HITO “Mon-  paboTa no BBIAENEHHIO COOTBETCTBYIOLMX MACC
uus” wii HIIO AIl u PKK “DHeprus”, Ho B 13 cucteM. C Takoi mpobrneMod KOCMOHABTHKA
TeXHUYeCKOM IUIaHE B3aMMOJEHCTBOBANM C  CTOJKHYJach BIEPBBLIE, U HEKOTOPhIC DPEIUCHHA
COKB JIUU. HexoTopble M3 HHX, HE HMEBLIME  OKa3aJIMChb HEIPPEKTHBHBIMH. BcnencrBue 3TO-
onbiTa paboThl B KOCMOHABTHKE, OTKa3bIBAIMCh IO, Kak OyzeT MokazaHO HHMXe, HePULIUT MacChl
ot mpamoro B3ammoneiicteua ¢ COKB. 310 COM pna wtaTHeIX nojretoB OK MOT COCTaBUTh
3aTPYNHSIO MPOBENCHHE EXUHOH TEeXHHYECKOM 6onee 90 xr, uau 6omee 13% oT Maccel, onpe-
nonutuku no COM, npuBoguno K OONbLINM IeneHHON TeXHUYECKUM 3aJaHHuEM.

MOTepAM BPEMEHH Yy PYKOBOAMTENeH M cCrie-

puamicroB COKB M rosIoBHBIX NPEANPHATHH. Ocobennoctu KoucTpykuan COA
OpraHu3alMOHHO CJIOXHO# oka3sajach Npo-

Gnema 3amanus Tpebosanmii x macce COU. B COM, xaxk npaBHJIO, BXOAAT MyJIbThI HIH

aBMallMM Macca TPAJWLMOHHO 3ajaBajiach Ha npubopHsie A0ockH, 610KkH conpspkeHus CO

3aMKHYTbIe cHcTeMbl. Tak, HHAMKATOpbl CHCTE- M OV ¢ 6opToBBIMH CHCTeMaMH, BJIOKH ynpaB-
MBI BEICOTHO-CKOPOCTHBIX 1apaMETPOB BXOJAT B JIEHHA DPEXHMaMH COU, OGnmoxu ympasJiieHHA

CHCTEMy C OJHOMMEHHBIM Ha3BaHHWEM, WHIMKa- aBapuitHO-NIpeAyNpPEeANTENbHON CBETOBOW U 3BY-
TOp BBICOTHI - B COCTAaB DAaAMOBBICOTOMEPA,  KOBOH CUTHaNHM3auMed, CHCTeMa peryJIHpOBKH
rpyNnNa MAIOTAXHO-HABUTALMOHHEIX HHAMKATO-  SPKOCTH CHTHAJM3aTOPOB, CHCTEMa PACMpERene-

pOB - B COCTAaB MHMIOTAXHO-HABMIALUMOHHOTO  HMA MUTAHWA M 3aUMTRI CETH OT KOPOTKHX
KOMIUIekca. B pesynbTaTe MIs OMpeNeNeHHs  3aMbIKaHUH B COM, npeobpasopaTeny HHPOP-
maccst COU norpeGoBanach AOMONMHMTENbHAs  MaLKWH U Ip.
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[TYJILT "BBIMIIET" :

Puc. 2. Pa3seprka snuesbIx naxeeii my/bToB H NPUGOPHOIT JOCKH paboyMX MecT KOMaHAHPA W MIJIOTA:

1B - mutox Bepxuuit; I1[ - npubopuas nocka; ITIII - nanens npubopHoii nocku; BITHHU - 610k nunoTaxHo-
HABUraUMOHHOW HHPOpMaLnK; BKY - BUICOKOHTPONILHOE YCTPOMCTBO TENEBU3HOHHOTO tuna; IIIUI - nanens
nynsTa nesoro; IIIT - nanens nymsTa npasoro; I - nynsT uentpansubiii; MOITY - MHOTO(YHKLHOHAJBHBIH
nybT ynpasiaeHus (mynbT 60pToBOro BeIYHCIMTENbHOTO KoMMIekca- BI[BK); 1A - nynsT aboHeHTa (YHHUDHLH-
POBAHHBIH MyNbT yNpaBleHHs CBA3bI0); 653B- GopTOBbIE Yackl kocMUYeckue; nynbT “Boivnen ” - NyJnbT paguo-
HaBHIallHOHHOH CHCTEMBI

Ha puc. 2 noxasaHa npumepHas KOMIIOHOB- COHU PMI-6 u HaBMraUMOHHBIA TUIAHWIET
ka (BHewHas yacte OHW) naneneit Y u IIJ]I  pasmewmenst Ha BepxHeH nanybe kabuHbl, oc-
COU PMI-2, a Ha puc. 3 nynbta PM4. [IynbT  TajbHbIE - B COOTBETCTBYIOLLIMX OTCEKAX.

COHU PMS5 no KOMIIOHOBKE SBJIAETCA 3€pKalib- OCHOBHBIMHM CPEICTBAMH B3aUMOIEHCTBHSA
HbIM OTOOGpa)keHHeM nynbTa PM4. 4EloBeKa U MAalllMHbl HAa BCEX 3Tanax rnoJjera SB-
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Puc. 3. Ilanens mysbTa ynpasienus cGaHKeHHeM H CTHIKOBKOI
(paGouee MecTo 4 - pyuKH yNpaB/IeHHA ABHAKEHHEM NPABAs H JeBas PacnoJioxkeHs! B BeIpe3ax My/bTa):

M®IIY - MuorodyHkuMOHaNbHBIA NyTLT ynpasnexns; BKY - BHIIEOKOHTPOJILHOE YCTPOCTBO;
ITA - nynbT a6oHenTa
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ASI0TCS BHIEOKOHTpPOJBHOE ycrpoicTBo (BKY)
KJI-111 TteneBusuonHoro tuma, M®PIIY, nuc-
nneiinas cucrema YC-3 IUCK, XugKokpucTai-
nuyecKkue uHAMkaTophl. Ha 3ramax cnycka u
nocagky ocHoBHoe 3HauyeHue uMeroT BKY, auc-
rieiiHas cucreMa “AJIOHHMC”, 3JIEKTPOMEXaHM-
yeckue npubopsl.

Nucruteiinbie cucteMbl “AmoHuc” u YC-3
(YHKLIMOHAJIbHO 3KBUBAJIEHTHbI, HO KOHCTPYK-
TUBHO pa3nHyHbl. Pa3jeneHue CpeACTB MOJ Op-
fuTanbHbIE 331a4M M 3aa4M CIyCKa M MOCaJKH -
npuMep BEJOMCTBEHHOrO MOAXOJa K CO3MaHMIO
CJIOXKHBIX CHCTEM, MPEOAOJIETh KOTOPbIA HHTeE-
rparopav COU He yaanock. DTO MPHUBENO K
6onbiod H3GBITOYHOCTH HUCIUIEHHBIX CPEACTB
Ha kopabne. Tem He MeHee B paMKax JaHHOTO
MpOeKTa yAAlIOoCh PElINTh 3aay¥ YHH(HUKALKH
BKY, yHudukaupd MHOroQyHKUHOHAILHBIX
MyJbTOB, MyJIbTOB aOOHEHTA, CPEACTB CHUTHAJH-
3alM¥ U MHOTO€ IPYTOE.

Ha nynstax PMI1-5 pa3MmemieHsl yHUOHLM-
pOBaHHbIE MHOTOQYHKLHOHAJIbHBIE MYyJIbThI Y-
pasnenns (M®PITY). Ha PM6 wux nsa: oauH A
GOpTOBOr0 LEHTPAJILHOTO BbIYMCIUTENBHOTO
kommiekca (BIIBK) kopabns, BTopoiil (Takoi
xe) - wis BIIBK nonesHoro rpysa.

M®IIY, BKY, nucnneiiHbie cucTeMbl “Ano-
uuc” u YC-3 cosmectHo ¢ BC CV obpasyior
annapaTHyoo cpefy 60pToBOM AMANOroBO# CHC-
TeMbl, MPOrpaMMHas MoaJepxka obecrieynBaer-
ca BC CVY. Dro He nyyuiee peutenue. Ilepso-
HAaYyallbHO TPEINONarajloch BbIACIEHHE A 3a-
gay COU nepudepnitno 29BM, Ho B mpouecce
pa3paboTKH OT 3TOTrO BapHaHTa OTKa3alHCh,
nojaras 4YTO BO3BpAaT K HEMY ITPOM3OHAET B
MpoLecce IKCIyaTalMd KOMIUlekca “DHeprus-
Bypan”.

Jlns BemeHWss BHYTPEHHHX MEPErOBOPOB H
BHEIUHeH cBsA3M Ha Bcex PM  ycTaHOBIIEHBI
yuuduuupoBanusie [TA- nynbThl aboHenToB. Ha
BCEX MaHeJAX M MyJbTaxX HCMOJNb3YIOTCA KHOMOY-
HbIE OpraHbl YNIPaBJICHHS, CO3AaHHbIE CIIELHaTIH-
supoBaHHbiM npeanpuaTueM no T3 COKB mis
obecrieuenuss COU kocMHuecKHX Kopabied u
CTaHLHH.

OCHOBHBIM KOHCTPYKTMBHBIM 3JIEMEHTOM
NyJILTOB fABJIAETCA Hecyluumd kapkac. Kapkacsl
npubGOPHBIX JOCOK M MyJIbTOB BCEX MPENLIECT-
BYIOINMX Kopabned - KienaHble M3 YrOJIKOB.
IpuGopHble maHenH, Kak mpaBuio, ¢pesepo-
BaHHBIE.

Kapkacel nyneToB COM OK Bnepseie BbI-
MOJIHEHBI B BHJE aXXYPHBIX CBAPHBIX TPYO4aThIX
KOHCTPYKUMH M3 Hepxkaserole# cranu. Kapkac
npubopHo#i mockn PMI-2 COCTOMT MX YETHIPEX
CBapHBIX Mopnyned, coefHHAeMBbIX O6onTaMu.
[Mymt IIBM MMeeT TpH pa3beEMHBIX CBAPHBIX
mofyns. Bce nmynbThl BBINOJMHEHb! B rabapurax,
MO3BOJIAIOLIMX NMPOTACKUBAHHE TMYJILTOB YEpe3
JIIOKM KOMaHIHOIO OTCEKa.
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Bce npubopbl, KpOME 3JIEKTPOMEXAHUYECKHX
npubopos (OMII) nunofaxHo-HaBUrallMOHHOH
CPYMNIbl, OCHOBOM KOHCTPYKLIMH KOTOPBLIX ObLIM
aBMALMOHHBIE MHIUKATOPbI, YCTAHABIMBAKOTCA C
JIMLEBOW CTOpPOHBI, oOecrneynBas TEM CaMbIM
pemoHTonpuroaHoctb COU 6e3 cHATHSA NyIbTOB
¢ o6wvexTa. DMII ycranHosnens! B BITHHU, xoto-
pblf MOXeET BbIABMIaTbCA M3 JOCKHM, obecne-
yMBass TEM CaMbiM MX CcbeM. 3a npubopamu B
Kapkace pasMeljaloTcs OJIOKM YMpaBJEHHS H
conpsbkeHus. Joctyn k HuM obecneuuBaercs
TOCJIe CHATHS COOTBETCTBYIOLMX NMPHUOOPOB.

Bce nynbThl MMEIOT OPUIHHAJIBHYIO CXEMY
BMOpO3alUMThl, OCHOBOM KOTOpPOH HABIAIOTCH
TPOCOBbIE AMOPTH3aTOPbI.

Dpronomuveckne ocobennoctn COU

C ucremMa oToOpakeHHs MHGOpPMALHKU TOJIK-
Ha obecneynBath 3(QQEKTHBHYIO paboTy
skunaxa Ha Bcex yyactkax nosiera OK. IToato-
MY IJisi ONTUMHU3ALMH MacCOBO-IHEPIreTHYECKHX
xapaktepuctuk COW cpexnctBa, obecrneunBaio-
mue paboTy 3KMMaka Ha yyacTKax Chnycka H
MOCAJKH, BbIMNOJMHEHbl C Y4YeTOM TpeboBaHUMN
aBMALIMOHHOW TEXHMKH, TO €CTb C YYETOM
TpeboBaHHs K paboTOCMOCOOHOCTH MPH MOBbLI-
LIEHHOM BHeWIHeH ocBelleHHOCTH kabuubl. Ha
BEPXHEM Yy4YacTKe moJieta TpeboBaHHA MO APKO-
CTH TE€ XK€, YTO M JUIA KOCMHYECKMX CTaHUHH U
kopabnei.

IToMcK ONTHMaJILHBIX PELIEHHH MO KpHUTe-
PHIO Macchl H NOTPeONIAEMON 3JIEKTPOIHEPTHHU C
yuyeTroM TpeOGOBaHMH MO 3PrOHOMHKE MPHBEI K
TOMY, YTO OJHH M Te e mpubopbl, pa3melae-
Mble Ha PM1-2 4 ocTadbHBIX MyJIbTaX, HMEIOT
npsAMoi M o6paTHBIH KOHTPAcThbl, pa3HbIe LBETA
naHesyied, OTJIMYHBIE OT LIBETOB, MPHMHATBHIX B
aBuauuu. [Tpubopsl PM1-2 uMeI0T BCTPOEHHYIO
peryJMpyeMyio CHCTeMY MOJCBETa LUKaJ, CHCTe-
MY CHTHAJIM3alMM Ha JlaMnax HaKajJMBaHHA C
perynupyemoii gpkocrteio. [lns opburanbHoro
y4acTKa I10JIeTa CO3AaHbl 3IEKTPOIOMMHECLIEHT-
Hbl€ CHTHAJIM3aTOPBbI.

Bnoku curHaneHeix Tabmo Ha 1B wunu
LI u AIIO pa3sBepHyThl TakuMm ob6pa3om,
yToOBI paboTa MX CMrHanMM3aTOpOB ObLIa BUAHA
¢ oboux paboumnx mect. IIpu cnycke U nmocamke
GOpTHHXEHED 3aHHMAET MOJIOKEHHE HHXKE, YeM
np¥ op6HTanbHOM MOJIETE, H BAOJIb MPOAOIbHOM
ocu. [Ina obecneyeHus paborTbl GOPTHHXEHEpa
Ha y4JacTKe MOCaJKH OAHAa W3 maHened myJbTa
IIBH pa3sMemaercs MeprneHAUKYJISPHO OCHOB-
HOM TMaHeNM M COOTBETCTBEHHO MEPNEeHAHKY-
JApHO ocu kopabns. B pe3ynbTate KOHCTPYK-
UMS NyJabTa MOJYYWIach 3K30THYECKOM, HETex-
HosornyHoi. Kpome Toro, Ha 3TOH maHenu He
yIanock B MOJIHOM MEpE MCIOJb30BaTh JOCTHKE-
HHUA KOCMOHABTHKH NpH nocrpoeHun YMMH.



Ko/inuecTBeHHBIE XapaKTEPHCTHKH CHCTEMBI oTobpaxenus unpopmauun OK “Bypan” _ Taﬁnnua 1
HaumeHnoBaHHe cOCTaBHBIX PMI-2 PM3 PM- | PM- | PM- | BO | UIK | CM [ mwran Z
yacteii COU 4 5 6 -er

M27 | Amc | M28 | YC3 | m29 M M M M M wll

210 211 212 213 214

IIpubopHsie DOCKH, NYALTHI,
oTaeNbHbIe 6JI0KH 10 1 | 2 1 | I 1 1 ] 21
BuneokoHTponbHbIE
yerpoiictsa Ha DJIT 3 < 2 2 2 2 1
KHonku, TyMGnepsi 239 - 239 199 | 127 | 157 | 20 23 33 1037
CBeToBbIE CHTHAIIU3ATOPbI 270 - 225 145 | 156 | 86 18 15 23 938
(B TOM YHCITE MQC) 80 100 50 32 32 10 304
ITpudope COKB JIMU 30 - 3 4 3 3 5 48
ITpuGoprl kKoonepaiuH 25 10 5 3 4 6 8 61
Pa3sembl Juis cB3u ¢ GopToM 100 64 | 22 | 25 | 25 | 31 17 | 20 21 325
BuyTpenuue passembl nynsTos | 518 135 14 84 | 165 | 125 17 48 76 1182
[Tonynposox. 9P u BUHC 1374 78 | 900 | 43 | 15 19 2710
MuHnuaTIOpHBIe perne 1298 787 6 500 [ 470 [ 106 | 26 28 38 3253
Macca no T3 3akazuuka ans
nepBbIX H3OeNui 331 74,8 125 - 65 56 35 12 12 16 11 663
Macca no T3 3aka3uuka mis
IWITATHOM IKCIUTyaTaUHH 268 120 - 60 56 35 12 12 16 11 579
Macca no TV ucnonuutens 334 123 14 61 56 35 7 12 16 11 654
(akTHueckas Macca H3OETHA 321 125 14 61 6l 41 T 11 15 13 670

SproHomuyeckue TpeGoBaHUS K 0ToGpaKe-
HUIO MUIOTAXHO-HABMTaLMOHHON HMHpOpMaLUH
Ha 3JIEKTpOMexaHu4yeckux npubopax u BKY u
3aTeM uX 3(GPEKTHBHOCTbL UCCIIENOBATUCh HA [IH-
HaAMHYECKHX CTEHMaX, JeTaroluX abopaTopu-
X W HemocpeacTeeHHo Ha BTC-002.

HAns ynpaBneHus GOpTOBBLIMH CHCTEMaMH
kopabia ObinM HauaTel paboTHI MO CO3AAHHMIO
UMMU 1uanoroBoro THMa Ha OCHOBE MPOrpaM-
MHO-BPEMEHHOT 0 criocoba ynpasieHus TEXHOJIO-
THYEeCKHMH TpoleccaMy U AsrxkeHueM ITKA.,

Ocnosnble xapakTepuctuku COU

B Tabnuuax 1 n 2 npuBeneHbl KOMHYECTBEH-
Hble XapakTepucTuku COMU. Kak BuaHO u3
MPEACTaBJICHHbIX JaHHBIX, KOCMOHABThI KaK KO-
pabna “IlatTn”, Tak 1 OK “Bypan” uMmeroT zae-
70 ¢ GOMbLIMM KOJIHYECTBOM MPHGOPOB, Opra-
HOB YNPpAaBIIEHHs M CHrHanmm3aTtopos. Ilnowmane
nauened nynstoB OK “Bypan” meHblue, yem Ha
kopabne “IllarTn” (tabn. 2). O6ycnoBneHo 310
TeM, 4to Ha OK “Bypan” Goee BbICOKHI ypo-
BEHb aBTOMAaTH3aLMM MPOLIECCOB KOHTPOIA M
ynpasietus 1 COHU - ¢ Gonee WIMPOKUM npume-
HEHHEM NPHUHLMIIOB CXATHUS KOMaHI-UHHPOpMa-
LIHH.

COH PMI-2 BhIMONHEHA MO CaMOJIETHOMY
NPHHLMNY. DTO HE COOTBETCTBOBAIO METOAAM,
Pa3BUBAaeMbIM B KOCMOHABTHKE, M, KaK NoKa3aya
HJanbHeliuas pabora, npuBeo Kk Heo6XoaUMO-
CTH pa3pabOTKH YHHMKaJIbHbIX NPHOOPHBIX WH-
Tepdeiicos mia conpsokenns CO ¢ BLIBK, x
HeoOXoMMOCTH BBeeHUs epudepuiinoii DBM
COMH ¥ COOTBETCTBEHHO K MPEBBILIEHHIO MACCHI
COMU Gonee, yem Ha 13% ot 3amaunoii. IIpo-
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6rnema mMaccel COU Gblia OmHON M3 OCHOBHbIX
MPH €€ CO3JaHHH.

[IpeanpuHUManUCh MNONBITKH  CHUYKEHHS
MAccCel 3a CYET MPHMEHEHHA HOBBIX MAaTEPHAJIOB,
MHUKPOMMHHMATIOPH3aLHH  OTAENbHBIX MOICHC-
TeM. AHAJIM3 MOKa3ajl, YTO CHHXXEHHE MacChl
MOIJIO OBITh TOJILKO MpPH YCIOBMM MEPECMOTPa
koHuenuuu nocrpoerus COHM, npwm ycnosum
NAJIbHEHLIEro MOBBILEHUA YPOBHSI MHTErpaluu
COM u ycrpaHeHus 60110 M3GBITOYHOCTH.
[lepBoe ycinoBue Gb10 peann3oBaHo npu Mozep-
Husauuu COU PM1-2 [7]. IIpotoTun 3Toii cuc-
TeMbl npeacrasieH B COM xopabis, ycrano-
BiaeHHoro B LIITKuO uM. I'opskoro B Mockse.

CyliecTBeHHOE CHMXKEHHE MacChl BO3MOMKHO
C MOMOLIbI0 METOAOB ontuMu3zauun COU [8]
MYTEM YCTPAHEHHMS M3OBITOYHOCTH JUCIUIEHHDBIX
cpenctB COM u nepepauu pynxuumii PM3 pa6o-
YUM MecTaM | M 2, a npu HEOGXOAUMOCTH U Ha
PM4-5. CO! apyrux PM onTHMH3HPOBaHBI MO
cocraBy. Kak npaBuno, 310 AByX3KpaHHBIE
COHM. 3pece BO3MOXKHO CHHXKEHHME MACChI TOJIb-
KO MNpH MEpexosie Ha ApYrue CpeicTsa oTobpa-
KeHua (Ha ocHoBe XXKHU umm DJIN) u TakTUNb-
HbI€ opraHel ynpasneHusa. PazpaboTka coorser-
CTBYIOIIMX CPEACTB BeETCs B obecrnededue
MEXIYHAPOJHOH NMPOrpaMMbl CO3HAHHUA KOCMM-
YECKOM CTaHLIHH.

Ocobennoctu otpaborkn COU OK

M eronel orpabotku DU (B oTnuume ot
P3A) He otpabotaHbl, cranmapramu He
OTIPEENEHbI, U MOTOMY HX IIy6HHA 3aBUCHUT OT
omneita pabotel paspabotunkos COU. B yactu
orpabotku U B COKB cpopmuposammcs Tpa-




mauuu [9], ocHOBaHHbIE Ha ombiTe paboThl ¢
BEAYIMMH HHCTUTYTaMu cTpaHsbl. IIpu oTtpabot-
xe DU cnenyer BbIOENUTD CIAEAYIOLIHE 3TAIbI:

1. OnpexeneHue 3proHOMHYECKHX TpeOOBaHUH
k CO u OV Ha 3tane Beigauu 13. OTH Tpebo-
BaHHs, KaK MPaBWJIO, ONPENEIAIOTCA Ha OCHOBE
NpeaLIeCTBOBABIIMX PabOT UM Ha OCHOBE Npel-
BapUTEIbHbIX 3PrOHOMHYECKHX HCCIIEMOBAHHUM.
2. IlpoBepka ZOKyMeHTaUMH Ha HalIM4YME 3aMu-
cH B Hell Tpe60BaHUH M0 3PrOHOMHMKE.

3. HsrorosneHue 06BHEMHO-CMOTPOBBIX Make-
TOB M MPOBEAEHHE IPrOHOMHYECKMX OLEHOK B
ckadaHape ¥ LUTATHOM KpecIIe.

4. Tlposepka 3¢ddexTHBHOCTH paboThl omepa-
TOPOB NPH BLIMOJIHEHHH 0CO00 OTBETCTBEHHBIX
ornepauuii Ha KOMIJIEKCHBIX ¥ QYHKUMOHAIbHBIX
CTeH[axX ¥ TPeHaxxepax.

5. HurerpambHas oueHKa 3(dexTHBHOCTH pa-
60THI OMEPaTOpPOB B YCIOBHAX MaKCHMaJbHO
NpHOIMKEHHBIM K IITATHBIM.

6. BeIMycK HTOrOBOrO OTYETA M BbIJa4a 3aKJIO-
yeHus o gonycke COM k 3kcruryaTanu.

OcHOBHBbIE Pe3y/IbTaATbl H BEIBOAbI

1. IToxTrBepxaeHa 3¢PEKTHBHOCTL KOMILIEKCHO-
ro nmoaxoma k co3manuio COUM u BO3NOXKEHHA
OTBETCTBEHHOCTH 32 3TO Ha OJHY OPraHHU3aLHIo,
2. BnepBble cO3[laHbl U TNPHMEHEHBI: HWHAMKa-
TOp TeJEeBU3WOHHOTO THMA I OTOOpaKeHHs
TeJIEBU3MOHHOM, rpaduyeckoi, andaBUTHO-LH-
¢dporoii nHQOpMaLMH KaK B Pa3feNbHOM, TaK H
B COBMEILIEHHOM pEeXHMax Ha BCeX 3Tanax
nonera OK; asiekTpOMEXaHUYECKHE MHIIOTAXHO-
HaBUTalMOHHbIE NPUOOPLI U 6JIOKH COTPKEHHS
npu6opos ¢ Goprosoii IBM; Tpexda3Helii npe-
obpa3oBaTesib CTaTHYECKHH, paboTaroliud OT
JBYXMPOBOJHOW CeTH HanpskeHuem 22...34 B;
TPOCOBbIE aMOPTH3aTOphl; UMUGpOBas cucrema
PETYIMPOBKH SPKOCTH CMI'HAJIM3aTOPOB W MOA-
ceera npubopos; uuppossie XKK-UHAUKATODEI,
3J1EKTPOJIFOMMHECLIEHTHBI MOCAJOYHbIH HHIU-

KaTop U ApyrHe.

3. Co3maH emuHBIA MHOTOQYHKLMOHAIbHBIN

KOMIUIEKC OTOOpaxkeHUss MHPOpPMALIMK BCEX BH-
JIOB JUIS BCEX YYacCTKOB MoJIeTa.

4. OrpaboraHa MeTOAMKA co3faHus U obecre-
YeHHsl KayecTBa M3MENHii g annapaToB aBua-
LIMOHHO-KOCMHYECKOI0 Ha3Ha4YeHHA.
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[Tnowanp NnpHOOPHBIX MaHenekH

KOMaHIHOIO OTCEKa, M2 7,46 4,04
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LIIB- murTox BepxHUM BKYVY-BuA€OKOHTPOABHBIE YCTPOMUCTBA

BITHI-6A0k1

IITMAOTAXKHO-

HABUTAIIMOHHOMN
nH@OpMaLTHT

[TA-yabT

ITAO — npubopnas Aocka obIIas [IT-rryABT TIpaBRINA

AEBBIN

Pucl. Ilpubopnas acocka u ryasTel yrpasacuus COI «Bera-1» pabounx mect 1,2 mrrataoro
kopabas 0e3 LIIT- nerrpasproro nyarra, BKCV - 6A0KOB KOMMyTAITIN, COLIPAKEHUA U

}THPB.BACHI/IH, OAOKOB IITNTAHNA, ,A,HCHACfIHbIX HpOH@CCOpOB Ha CTEHAC U3TOTOBUTCAA

Puc2. TTA, ATTO, TITT, TTILL COU PM1,2
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Puc 3. 4. Bua ma [TA COM PM1  Bma ma ma neatp AIIO u I1IT COM PM1,2
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Puc 6. Teopermaecknit ueprex 1B

non 2, sNHAW

Puc7.BIIHU Puc 8. TU BITHU
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W

Puc 9. I1bU-niyapt 60oprumkenepa COM PM-3. Ha opOurasnpHOM y4uacTke HOAETA
OOPTHHIKEHEP CHAUT IEPIEHAUKYAAPHO IIPOAOABHOM ITAOCKOCTH KOPAOAS 1 UCIIOAB3YET B

cBoeli pabote mmaneAb uyAbra ¢ BKY u Bepxmroro maneas. Ha ygacrtke crycka Goprumkenep
OIIYCKAaeTCA BHU3 U IIOBOPAYMBAETCA 11O IToAeTy. B pabote

OH HCIIOAB3YET AEBYIO IHAHEAD

= UNGNY

IIyAbTA

Puc 10. I'Tyapt .
ITBV B kopabae
Ha PM 3
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ITameasn
VIIpaBACHUA
OUTAHUEM U
KOHTPOAA

ITA

Mecra AASL pasMeIieHIs
pYYeK VIpaBACHUS

IPOAOABHBIM |
ABIKEHIIEM KOPAOAS U
€ro BpaIllCHIEM = —

I[TarmeAn ynpaBACHI/IH BBIYMCAUTEABHBIM KOMIIAEKCOM M COAMKEHUEM

Puc 11. IlyApT kOCMOHABTOB pabodYero Mecra 4 — MyAbT YIPABACHHUA COAMKEHIEM

Puc 12. ITyaptT KOCMOHABTOB paboduero mecra 5 B kabnue BKC —
IIYABT YIIPABACHUSA ABIDKCHIEM IIOAE3HOIO IPy3a
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MOPITV
BBIUMICAUTEABHBIM
KOMIIAEKCOM CHUCTEMBI
yrpasacHusa BKC n
MO®ITY ympasaeHuA 5
BBIYUCAUTECABHBIM '
KOMITAEKCOM CHCTEMBI
VIIPAaBACHHA ITOACIHOT

I‘pYSEl

Puc 13. Ilyapt

pabouero mecra 5

M «@e@e@c@
= | c®09-09
e =

Puc 14. IlyapT OBITOBOTO OTCEKA

Puc 16. MOITVY —

MHOTO(PYHKITHOHA
ABHBIM IIYABT |
VIIPABACHUSA |ra |
BEIYUAUTEABHBIM '
KOMITAEKCOM

YVHIPUITTPOBAHHEL

171

- s
¥

i

Puc 17. ITA-
HYABT
aboHeHTa —
yHIPHUITIPOB
AHHBII IIYADBT
yIIpaBACHUSA
CBA3BIO
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OGopynoBaHue canoHa
Jietaloleii Jadoparopui
camonera Ty-154

Pabouee mecto
ornepaTopa B cajloHe
camouseta JUI Ty-154

PaGovee mecto nuiora
JieTalolei saboparopui,
obopyroBaHHOE
AHAIOTMYHO
opOMTANILHOMY
Kopabiio «bypax»

Pucl18. B canone A\ pasmernensr COM PM1,2 BTC u criermaAbHBIN OYABT
boprumxenepa. B kabmue A/ pasmerieHsl TprOOPHI IIPABOM YaCTH

COU PM1,2 BTC
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Puc 22 [IpuOopHBIN IITATOK
KOHTPOAS ITAPAMETPOB
Asurareaer bTC

Puc 21 Oommu Bua va COU
PM1,2 BTC
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