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TpeHQ)Kep npMHQAMBaHMq m cthkobkm 
“EeAAQAOHHa”

6 MJOHsq 1985 rofla b 10:39 (M C K ) «Cok)3 T -  
13» (3Knna>K crapra : KOMaHflup Kopa6nfl - 
fl>KaHM6eK0 B BnaflMMup AneKcaHflpoBUH, 
6opTMH>KeHep Kopa6jijq —  CaBUHbix Bmktop 
n e rp o B M H ) c ra p T O B a ji co  c ia p iO B O M  
nnoinaflKM Ns 1 BawKOHypa. «Cok)3 T -1 3 »  —  
nunoTnpyeM bm  KOCMUHecKUM Kopa6nb, 
H anpaB neH H biM  Ha B o cc Ta H O B jie H M e  
pa6oTocnoco6HOCTM  CTaHUMM C a ;iK )T -7 . 
flaHHbiM  n o n e i  JiBnyieTcyi oflHOM H3 
cjio>KHeMiuMx M ycneiuHbix b lexHHHecKOM 
OTHOlUeHMM KOCMMHeCKMX 3KCneAMMHM, 
KorAa-JiM6o npoBOAMBiuMxcH coBercKMMi/i v\ 
POCCMMCKMMM yHaCTHMKaMM KOCMMHeCKOM 
n p o r p a M M b i  -  B n e p B b i e  6 b i n n  Ha 
npaKTMKG OTpa6oTaHbi MeroAbi HaBGAeHHjq, 
c6j1M>KGHMH M CTblKOBKM C HGynpaBJlHGMblM 
KOCMHHGCKMM oO'bGKTOM, pGGKTMBaMMH 
BbllUGAlUeM M3 CTpOH KOCMMHGCKOM CTGHMMM 
B 3KCTpGManbHblX p,H9\ HGJlOBGKa yCnOBMHX.

Ly

m?:. Wff'%

M

m

3KMnaxc k o c a a o h q b to b : 
A)KaHM6eKOB B.A., CaBMHbix B.n.

PaHGG HaiUMM KOJiriGKTMBOM 6blJl pa3pa60TaH M C03AaH 
HGpBblM Ha KOCMOAPOMG “BaM KOHyp” ipGHa>KGp 
npMHaJIMBaHMH M CTblKOBKM, npGAHaBHBHGHHblM A ^ ^  
noAAep>KaHMsi m kohtpojih y kocm ohbbtob HaBbiKOB 
ynpaB^GHMH kocmmhgckmm Kopa6nGM “C 0103” Ha 3ianG 
c6riM>KGHMH, o 6jlG Ta, CTblKOBKM M paCCTblKOBKM C 
Op6MTaJlbHOM CTaHUMGM. 3 tO T  TpGHa>KGp (TpGHa>KGp 
“Bmbhm”) nocHG rocyAapcTBGHHbix McnwTaHMM 6bin 
BBGA6H B 3KcnnyaTaMMK) b 1980 r. m Mcnojib30BancH p,n9\ 
o6GCnGHGHMH □ pGACTapTOBOM HOATOTOBKM BCGX 
POCCMMCKMX M MG>KAyHapOAHblX 3KMHa>KGM, a TaiOKG P,H9\ 
n o c n o n o j i G T H b i x  M c c n G A o a a H M M .



TpeHQ>Kep npMMQAMBaHMSI VI CTblKOBKM 
“BeAAOAOHHa”

wmî '
Pa6oHee m g c to  oneparopa (PMO) TpeHO>Kepa 

CiaHUMM «CaAK>T-7»

TpeHa>KepHbiM KOMnjieKC «B enn aflO H H a», BKJiiOHaioiMMM a cbom coctbb 
KOMnneKCHbiM TpeHa>Kep KOCMUHecKOM ciaHMMu «C a n K )T »  m cneunannanpoBaHHbiM 
TpeHa>Kep c6nn>KeHMfl, npuHannBaHUfl m ctnkobkm ipaH cnopTH oro KOCMUHecKoro 
Kopa6nfl «C o K )3 » , KOMnneKC, KOTopbiM o6ecneHnn noflroTOBKy KOCMOHaBTOB no 
nporpaMMe flOC «C a jiK )T »  (1 9 7 9 -1 9 8 6  r.r.) m o6ecneHHJi OTpa6oTKy ocHOBHbix 
npuHMnnoB pa3pa6oTKn m co3flaHnn nocneflyfom ux 6onee MaciuTa6Hbix 
TpeHa>KepHbix KOMnjieKCOB. 3 to t  KOMnneKC b HaiueM crpaH e 6bin co3flaH 
BnepBbie. Bnepabie 6bin coB^aH v \ KOMnneKCHbiM TpeHa>Kep op6MTanbHOM ctbhmmm 
«C a n K )T » .

PMO TpeHQ>Kepa TpoHcnopTHoro 
Kopa6A$i (TK) «CoK>3» 

TpeHQ>Kep «B mbhm»



TpeHa)KepHbiM KOMnAeKC op6MTaAbHoro 
KOMnAeKca (OK) «Mm
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CosAOHM e B uriK MMGHM \O.A. farapM Ha n e p e o ro  b C C C P  
TpeHQ>KepHoro KOis/inAeKca «E p M a K -3 5 » a a $i noAroTOBKM 
KOCMOHQBTOB HO n p o rp o M M e  «B v p a H »

CocTaB TpeHa>Kepa:

TpeHa>Kep O K  «5ypaH»

OCBGAOMAeHHOCTb 1

OCBGAOMAeHHOCTb 2

PaCCTOHGHMe
(H M AO TI/ipO B aH M e,

HQBM raUM Sl)

TpeHa>Kep CAOBsiHOBep 

TpeHQ>Kep CAMBaHkie

1 9 8 5
k l H T e p b e p  T p e H a ) K e p a  o p 6 M T a A b H o r o  K o p a 6 A s i

«BypaH»



KoMHAeKCHbM TpeHQ>Kep CAy>Ke6Horo m o a y a s i

PoccMMCKoro CerMeHTQ MKC (TpeHQ>Kep CM PC MKC)

KoMnneKCHbiM TpeHa>Kep Cjiy>Ke6 H o ro  MOflynsi P occnM C K oro  C erivie H Ta  
MKC BBefleH b aK cn nya raM H K ) b I4 I IK  nM eH n lO.A. fa ra p u H a  b a B ry c re  
1 9 9 8  ro fla . B n e p B b ie  b n c T o p n n  O TenecTBeHHOM  KOCMOHaBTHKH 
KOMnneKCHbiM TpeHa>Kep CM 6 bin cosflaH  m cflaH  b a K c n n y a Ta u n io  
p a H b iu e  n o n e TH o ro  MSflejinn -  M O flynn « 3 B e ^ a » ,  KOTopbiM 6 bm  a a n yin e H  
Ha p a K e T a -H O c m e n e  « r ip o T O H »  12 rnojin 2 0 0 0  ro A a  m npHCTbiKOBan k

MKC 2 6  Mionn 2 0 0 0  ro A a . B n o cn e A yio iA M e  roAbi, a n n o T b  a o  2 0 1 6  ro A a ,
TpeHa>Kep CM 6 bin MOAepHM3HpOBaH B COOTBeTCTBMM C M3MeHeHMHMM Ha 
lUTaTHO M  M3AeJlMM, C|DyHKMMOHMpyeT B H aCTO H lAee BpeM H.
Tpena>Kep npeAHaBHaneH a^h noAroTOBKM 3Knna>KeM KOCMonaBTOB m 
acTpoHaBTOB no BbinonHeHMio nporpaMMbi nonera npw pa6oTe na 6opTy 
MOAynn «3Be3Aa» poccMMCKoro cerMeHia MKC.
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C o cra B  TpeHa>Kepa Cny>Ke6 Horo MOflyrm 
PC MKC:

pa6oHee m gcto o n e p a io p a  (P M O )
(MTKO. 161468.043);
n y jib T  KOHTpojifl M ynpaBJieHM fl CM (flKy CM) 

(MTKO. 161468.044);
BbiHMCJiMTejibHafl CMCTeMa KOMnneKCHoro 

TpeHa>Kepa PoccnMCKoro cerivieHTa MKC (B C  K TP C ) 
(MTKCD.466514.030);

CMCTeMa ynpaBJieHMJi ipeHMpoBKOM (C Y T ) 
(MTK0.424461.OO4);

ycrpoMCTBa conp?i>KeHMfl c o e te K io M  TpeHa>Kepa 
CM  P C  MKC (Y C O  C M ) (I_1TKO.426449.054);

CMCTGMa MeflMMMHCKOrO KOHTpOJlfl (CM K) 
(I_1TKO.161455.028);

CMCTGMa MMMTGMMM CBJ13M «BopT-3GMnyi» (CM CB3) 
(I_1TKO.426477.018);

CMCTGMa pGMOHTHO-TeXHOJlOrMHGCKOM CB513M
(C P T C ) (L1TK0.465614.005);

CMCTGMa MMMTaUMM BM3y a n b H 0 M oOCTaHOBKM
(CM BO ) (I_1TKO.467249.014);

CMCTGMa GJlGKTpOHMTaHMJI (CCfl) 
(I_1TKO.565426.004);

KOMnJlGKT 3KCnnyaTaUM0HH0M flOKyMGHTaMMM.



1 9 9 8 - i

KOMnAGKCHblM TpeHQ>Kep OyHKUM OHQAbHO-rpySOBOrO 6 a o k q

P o cci/ iM C K o ro  C e rM G H T a  M K C  (T p e H Q > K e p  O r B  P C  M K C )

TpeHa>Kep O fB  pa3pa6oTaH m n3roTOBneH 0 0 0  «l4eHTp TpeHa>KepocTpoeHi/m 
M noflroTOBKM nepcoHana», BBeflen b aKcnjiyaTaunto b aBrycre 1998 roAa, a  
3anycKa pea/ibHoro MOAy/i^ «3 a p n», KOTopbiM 6bm ycneiuHO BbiBeAen Ha 
op6nTy c noMOiAbio paKeTa-HOCMTena «ripoTOH» 20 HoaOpn 1998 roAa 
B nocneAyioiAMe roAbi TpeHa>Kep O FB 6bm MOAepHM3npoBaH b 
COOTBeTCTBMM C M3MeHeHMHMM HB lUTaTHOM M3AenHM,
3KcnnyaTnpyeTcn no HacToniAee Bpeivin.

TpeHa>Kep O FB npeAHa3HaH6H noAroTOBKM 3Knna>KeM a i  
KOCMOHaBTOB M acTpoHaBTOB no BbinojiHeHMK) nporpaMMbi 
nonera npw paOore na Oopry MOAynn «3apfl» Pocci/iMCKoro 
cerMeHTa MKC.

Ha TpeHa>Kepe oOecneHi/iBaeTcn peiueHMe 'Q
cneAyioiAMX 3aAan noAroTOBKn: s s t s t e  -r,

npoBeAeHMe rpeHMpoBOK 3Knna>KeM no
OTpaOoTKe HBBbiKOB ynpaBnoHMn KOMnneKCOM npM 
BbinojiHeHMM AHHaMMHecKMX onepauMM m APyrMX 
coBMecTHbix pa6oT, a raioKe npoBeAeniie 
KOMnjieKCHbix ipeHkipoBOK M oOyneHi/ie 
3Knna>KeM BbinonneHMK) nporpaMMbi nonei 
B MenoM;

npoBGAeHkie TpeHkipoBOK 
3Knna>KeM no oipaOoTKe hb bb iko b  
paOoTbi c annaparypoM npi/i 
BbinojiHeHMM MCcneAOBaHMM m 
3KcnepnMeHT0B no nporpaMMe 
nonera;

OTpaOOTKa HBBblKOB 
BbinOJlHeHMn MOHTa>KHO 
AeMOHTa>KHbix paOoT, 
onepaMMM rexHMHecKoro 
06CJiy>KMBaHMH
annaparypbi v\ A
cMcreM M3Aennn; M l

orpaOoTKa naBbiKOB no pacKOHcepeaMMM v\ 
KOHcepeaMMM KOMnneKca;

M3yHeHnn 3Knna>KaMM H arypnoro BMAa O f B  m 
ero OoproBoro oOopyAOBaHMn;

oOyneHM H 3 Knna>KeM M eiO A H K e n p o B e A e H n n  
KMHOcfDOTOcbeMOK M TejiepenopTa>K eM  c  
M cno nb3 0 B aHneM  BM AeoKOM nneKca b M H ie p b e p e  
M3A e n n n ;

O Tp aO o TK a npaKTMHecKMX hb bb ik o b  n o  p a 6 o ie  
c  OoproBbiM M  CMcreMaM M;

o rp a O o TK a  AeMCTBi/iM 3 Knna>Ka b H e iu ra TH b ix  
CMTyaMMHx, b to m  HM cne m npM p a 3repM eTM 3aMHM 
>KMnbix OTceKOB O F B  m npw cTbiKO BanHbix M OAy/ien.

BHeujHMM BMA M M HTepbep Tp e H Q )K e p a  OrB PC MKC



KOMnAGKCHblM TpeHQ>Kep CpyHKUMOHQAbHO-rpySOBOrO 6 a o k q

P o c c M M C K o ro  C e rM e H T Q  M K C  (rp e H Q ^ K e p  O r E  P C  M K C )
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CocraB TpeHa>Kepa cjDyHKMi/iOHanbHO-rpyaoBoro 6noKa (O FB ) PC  MKC:
- pa6oHee m g c to  oneparopa (P M O ) (I4TKCD. 161468.045);
- ycTpoMCTBa conpn>KeHMn c o6teKTOM (Y C O  O FB ) (I_1TKO.426449.055);
- CMCTeivia MMMTaMMM CBHSM «BopT-3eMJin» (CM C B3) (I_1TKO.426477.019);
- CMCTeivia ajieKTpoHMTaHMH (C3n) (LITKO.565426.004);
-  KOMnneKT 3KcnjiyaTai4MOHHOM flOKyivieHTauMM.
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klHTepbep pa6onero m g c tq  o6yHaeMbix 
TpeHQ)Kepa OrB PC MKC



KOMnAGKCHblM TpeHQ)Kep CTblKOBOHHOrO OTCeKQ
PoccMMCKoro CerMGHTa MKC (tpghq>kgp COI PC MKC)

KoMnneKCHbiM TpeHa>Kep CrbiKOBOHHoro OTceKa PoccnMCKoro 
CerMGHTa MKC b b g a g h  b aKcnnyaTaumo b LjriK mmghm IO.A. 
farapMHa b 2003 roAy, BnocneflCTBMM (flo 2016 rofla) 6bmn 
npOBGflGHbl fl0pa60TKM B COOTBeTCTBMM C M3MeHGHMyiMM HB 
lUTaTHOM M3fleJlMM. l/lcnOJlb3yGTCfl npi/l npOBGflGHm/l KOMnJlGKCHblX 
TpGHkipOBOK KOCMOHaBTOB B HaCTOfllAMM nepMOfl BpGMGHM. 
TpGHa>Kep npeflHa3HaHGH ajia noAroTOBKM 3Knna>KeM 
KOCMOHaBTOB M aCTpOHBBTOB HO BbinOnHGHMK) nporpBMMbl nOTIGTa 
npM pa6oTG Ha 6opTy MOAynn «n n p c »  poccMMCKoro cerMGHTa ■ 
MKC.
Ha Tpena>Kepe o6ecneHHBaeTca peujGHMG cneAytoiAMx 3 a p ,3 H ^  
noAroTOBKki:
-  0Tp a 60TKa naBblKOB BbinOnHGHM^ MOHTaXHO 
A6M0HTa>KHbix pa6oT, onepaMMM TexHi/iHGCKoro 
o6cjiy>KMBaHMfl annapaTypbi m cm ctgm  mp,env\9\
- OTpa6oTKa naBbiKOB no pacKOHcepeaMMM m 
KOHcepBaMMM KOMnneKca
- M3yHGHMn 3Knna>KaMM HBTypHoro BMAa C O I 
m ero 6opTOBoro o6opyAOBaHnn
-  o 6 yHeHMsi 3 Knna>KeM m gtoam kg npoBGAeHkin 
KMHOcjDOTOcbeMOK M TenepenopTa>KeM c 
M cnonb3 0 BaHMGM BM AeoKOM nneKca b 
MHTepbepe \A3f\en\z\9\',
-  OTpa6oTKa npaKTi/iHGCKi/ix hb bb iko b  
no pa60TG C 6opTOBblMH CMCTGMaMM
-  OTpa6oTKa a s m c tb m m  3Knna>Ka npkj 
noAroTOBKG BbixoAa b OTKpbiTbiPi 
KOCMOC;
- OTpa6oTKa asmctbmm 
3Ki/ina>Ka b HGiuTaTHbix 

CMTyaui/inx, b to m  HM cne m 
npM pa3repMGTM3aMMM 
>KHnblX OTCGKOB C O I i 
M npMCTblKOBaHHbIX I
op6nTanbHbix •
MOAynGM.

CocTaB TpGHa>Kepa C O I PC MKC;
pa6oHee m g c to  onepaTopa (P M O ) 

(MTKO.161451.007-01); 
KOMnnGKcYCO COI (1I_1T.302.115); 
CMCTGMa 3nGKTponMTaHMn (C O n ) 

(MTK0.565426.OO4);
CMCTGMa ynpaBneHMJi tpgh m po bko m  (C Y T ) 

(MTK0.424461.OO4);
CMCTGMa CBS13M (C C ) (I_1TKO.426477.001 -01); 
CMCTGMa pGMOHTHO-TeXHOnOrMHGCKOM CB513M

(C P T C ) (1I_1T.302.108);
KOMnneKT 3KcnnyaTai4MOHHOM AOKyMGHTauMM.

2ooa
TpGHa>KGp COI B COCTQBG KOMHAGKCQ TpGHQ>KGpOB PC MKC



CnEUMAAMSMPOBAHHbli;  ̂ TPEHA)KEP «BblXQA - 2»
UTKCD.161454.113

2001

>■ A-

'am

CneuMajiM3npoBaHHbiM TpeHa>Kep «Bbixofl-2» npmueji Ha CMeny ipeHa>Kepy 
«BbixoA», rojiOBHOM opraHMsauMePi ero cosAaHMB b  90-e roAbi XX Bexa 6bmo 
0 0 0  «L4eHTpTpeHa>KepocTpoeHM5i m noAroTOBKM nepcoHana», b  pesyjibTaie 
BbinojiHeHMB peLueHMB, npMHBToro UriK MM6HM KD.A. rarapMHa m 0 0 0  «L4eHTp 
ipeHa>KepocTpoeHMB m noAroTOBKM nepcoHajia» b  2001 roAy. T o j io b h o m  

opraHM3auneM c MOMenia cosAaHMJi ipeHa>Kepa «BbixoA-2» m no ceroAHJiiuHMM 
A6Hb BBJiaeTCfl O O O  «l4eHTp ipeHa>KepocTpoeHMfl m noAroiOBKM nepcoHana». 
CneunanM3MpoBaHHbiM ipeHa>Kep «B b ix o A -2 »  npeAHasHaneH a^^i

m

KOMnneKCHOM noAroiOBKM KOCMonaBTOB k pa O o re  c BbixoAHbiMM CKacjjaHApaMM 
M o6opyAOBaHM6M OTceKOB MKC na Bcexaranax LUjii0 3 0 BaHi/ifi i/i npoaeAeHMfi 
BHeKopaOejibHOM Ae îTejibHOCTM.
H a cneL4Mann3MpoBaHHOM ipeHa>Kepe «B b ix o A -2 »  oOecneHMBaeicfl:
-  B bm onneH M e paOoHMX onepauM M  no noA roTO B K e CKac|3a H A P 0 B h cp e A C TB  

ujntoaoBaHMfl KBbixoAy:
-  o ip a O o T K a  HaBbiKOB no ynpaBJieHM to CMCieMaMM CKac|DaHAPOB m 
o6opyAOBaHM6M OTceKOB B ujiaiHbix pe>KMMax m HeiuTaTHbixcMTyauMBx;

-  KOMnneKCHan orpaO oTKa BbinonneHMn UMKJiorpaMM LuniosoBaHMn b  LUTaiHbix 

pe>KMMax M HeujTaTHbix CMTyaui/inx.



CnEUMAAMSMPOBAHHblM TPEHA)KEP «BblXQA - 2»

B cocTaB cneunannsnpoBaHHoro TpeHa>Kepa «Bbixofl-2» bxoamt 
OKOJio flecnTKa cocraBHbix nacreM paapaOoTaHHbix cneMnanncTaMU 
«l_leHTp TpeHa>KepocTpoeHMn»:
- pa6oHee MecTO oneparopa (P M O ) c MaKeraMn iujiK)30Bbix ■
o t c o k o b ; I
-  nyjibT KOHTpojin m ynpaBJieHun (riKY); I

-  BbNMcnurenbHan cncTeMa(BC);
- ycrpoMCTBa conpn>KeHMn c oOteKTOM (Y C O );
- TejieBM3M0HHan cucTeivia Ha6jiK)fleHnn(TCH);
-  CMcreMa ncnxo-c|3M3MOJiorMHecKoro KOHiponn (CflO K);
- CMCTeivia CBn3M(CC);
-  CMCTeivia MOflejiMpoBaHMfl o6'beKTa(CM O); ^
-  CMCTeivia MOflejiMpoBaHMn CBeroTeHeBOM 
o6cTaHOBKM(CMCO);
-  CMCTeivia ejieKTponMTaHMH (C O fl). m

Pe>KMMbi no^HOM HeeecoMOCTM CKac|3aHAP0B Ha . 
cneMMajiM3MpoBaHHOM Tpena>Kepe «BbixoA-2» ^   ̂  ̂  ̂
o6ecneHMBaiOTcn ycrpoMCTBaiviM ^
o6e3BeLUMBaHMH CKac}}aHAP0B (Y O C ), 
pa3pa6oraHHbix cneuMajiMcraiviM m3 ________________^  k

□oCTOnHHblM npMTOK B03Ayxa, ‘

cooTBercTByiOLAMe KOCMOcy 

oOecneHMBaercn Ha3eiviH0M 
CMCTeMOM >KM3HeAenTenbH0CTM,

I
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UTKCD.161454.113

□poBeAeHHan b nepMOA 2011-2013 
roAOB M0AepHM3auMn rpeHa>Kepa 

^  «BbixoA -2», BbinonneHHan cneuManMcraiviM 
0 0 0  «l_leHTp Tpena>KepocTpoeHMH» oxBarbiBaer 

npaKTMHecKM Bce noACMcreivibi m cocraBHbie 
nacTM M3AejiMH. ripM 3T0M TaKMe cocraBHbie h b c tm , 
KaK nynbT KOHTponn m ynpaBneHMn(riKY), 
TeneBM3M0HHan CMcreivia naOnioAeHMn (T C H ), 
CMcreivia MOAejiMpoBaHMn CBero-TeneBOM 
o6craHOBKM(CMCO) m oOopyAoeaHMe 
BbNMCJiMTenbHOM CMCTeMbi (B C ) 3aivieHeHbi 
nonnocTbio, BKJiioHan Bce KaOenbHbie KOMMyHMKauMM 
CyiuecTBeHHO MBMenenbi KoivinneKC ycrpoMCTB 
conpnxeHMH c oOteKTOivi (Y C O ), CMcreivia 
MareiviaTMHecKoro MOAejiMpoBaHMn oOteKra (C M O ). 
O A O  « K A M n O »  BbinonHena M0AepHM3aMMn 
Ha3eMHbix cpeACTB oOecneneHMn 
>KM3HeAenTenbH0CTM oneparopa b CKacjDaHApax 
(HCO>K). npoBOAeHbi AopaOoTKM CMcreivibi c b h 3m m 
CMCTOMbl nCMX0-C|DM3M0n0rMHeCK0r0 KOHTpOJin 
(C n O K ), oOycjiOBneHHbie npMMeneHMeivi 
OecnpoBOAHbix MHTepcjDeMCOB. Co3Aana CMcreivia 
aBTOHOMHOrO 3JieKTp0nMTaHMH CKacbaHAPOB.



MOAOA6>KHblM 06pa30BaTeAbHblM KOCMOU6HTP
<<ACTpOH» MMOHM KOCMOHOBTa T.C.LlJOHIIHa
B 2005 rofly b  f lO M T  (r.HoBOHepKaccK)
C 03AaH  nepBbiM b  P o c c m m  M onoAe>KHbm
o6pa30BaTenbHbiM k o c m o u g h tp  « A c t p o h »
MMGHM KOCMOHaBTa r.C .LU O H M H a. l-lG^bK) 
BbinojiHGHMfl npoGKia sBnnGTcn pa3pa6oTKa 
M M3rOTOBJlGHMG ipGHa>KGpHOrO KOMRJlGKCa
MHTGpaKTMBHbIX aHBJlOrOB HMJlOTMpyGMblX
KOCMMHGCKMX M aBMaMMOHHbix annapaiOB
M O J i o A e > K H o r o  o 6 p a 3 0 B a T G J i b H o r o
n o 3 H a B a T G J i b H O - p a 3 B J i G K a T G n b H o r o
K o c M O M G H T p a ,  o 6 G c n G H M B a t o i A e r o
ipGHa>KGpHyK) nOArOTOBKy «KOCMOHaBTOB»
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BbiAOMO To p M 0 3 H o ro  M M nyAbca 
riTK "Coio3-TM A»

PasASAeHtie otc€kob 
HTK <.Coi03-TMA>.

/

BbiBSAeHMe PH • " C o io b -TM A " c 
c  HTK HQ opSnTy • M KC ( 6  m qcob  

(AO 10 MMHyi) • mam 2 -e  cyroK)
C OpOMTbl

(AO 4(LHMHyT)

U M K A o rpQ M M a n o A G ia  nM AO iM pyeivioro  
Tp o H cn o p TH o ro  K o p a 6 A$i (FITK) «Cok>3-TMA» k 

M e X A Y H O p O A H O M  KOCMMMGCKOM CTQHUMM (M KC)

SanycK PaKeTOHOCMreAsi (PH) c flTK «Coi03-TMA □pMseMAeHiie CA «Cok>3-TMA»

O T p a 6 o T K Q  o n e p a u M M  h o m c k q  
c n y c K o e M o r o  K O C M im e c K o ro  
a n n a p o T a  h q  M HiepaKTM BHOM  

0 6 l>eKTe «nOM CKOBO -  CnacaTG AbH blM  
B e p TO A e T» B K O C M O U G H Tpe «A C T p O H »



klHTepaKTMBHblM aHQAOr TpOHCnopTHOrO 
KOCMMHeCKOrO KOpa6ASI «C0I03-TMA» AASI TpeHMpOBKM
iiJKOAbHMKOB B llAaHeTapMM HoBropoA

« 3 K I/in a ) K »  lU K O A b H M K O B  -  « K O C M O H a B T O B »

r.HM>KHMM HoBropoA ocyiuecTBAsiiOT BMpryaAbHbiM
n O A G T  H Q  M H T e p O K T M B H O M  a H Q A O r e  K O C M I/ IH G C K O rO

Kopa6A$i «C oio3-TMA»

B 2007 r. B cneuMQAbHO OTKpbiTOM 3QAe nAQHeTapiisi r. H m)khm m  HoBropoA 
cneuiiaAM CTaM M  O O O  "Ug h t p  TpeH Q )K epocTpoeH ii5i m noAroTOBKM 
nepCO HQ Aa" 6blA CMOHTMPOBQH M BBeAeH B 3KCnAyaTaUMK> MHTepaKTllBHblM 
aH Q Aor Tp a H cn o p TH o ro  k o p q 6 a 5i «Cok>3-TMA», npoBeAO HO  oOyneHM e 
ne p co H Q A Q  i/i BbinoAHGHa «noA roTO B K Q » nepBbix SKkinaxceM « k o c m o h q b t o b » -
IiJKOAbHMKOB.
B 3TOM 30Ae BcerAO  OHiiiAar, agtm  c  HerepneHM eM  m BOAHOHMeM x<AyT cboom 
O nepeAM , HT0 6 bl 30HSITb M eCTO B AO)KeM eHTaX KOCMMHeCKOrO KOpo6ASI M 
BbinOAHMTb CTblKOBKy C  Op6MTOAbHblMM MOAVASIMM BMpTyOAbHOM MKC.

B HOCTOsuuee BpeMsi MHrepoKTMBHbiM OHOAor rp o c n o p T H o ro  KOCM M necKoro 
Kopo6A5i "C0103-TMA" npoAOAx<aeT ycn e iiiH O  c|>yHKUMOHMpoBaTb m p o A y e r  
lOHblX nOCeTMTGAeM nAOHeTOpMfl r.HMKHMM HOBropOA B03M0)KH0CTbl0 
BbinOAHMTb CBOM nepBbIM BMpTyOAbHblM HOAGT K MeXCAyHOpOAHOM 
KOCMMHeCKOM CTOHUMM.



C n e u M Q A M S M p o B a H H b iM  T p e H Q x c e p  T e A e y n p a B A e H M 5 i 

c6AM>KeHkieM m CTbiKOBKOM TpoHcnopTHoro 
KopggAsi ki ueAGBbix MOAYAeii («TeA eo nepaTo p»)

2008

i

Hanano cosflaHMn Hoaoro TpeHa>Kepa «TeneonepaTop» m b b o a  ero b 
3Kcn;iyaTaMMK) - 2008 r.
C 2009 r. no 2015 r. npoBOAeHa MOAepHMsaMMn b cooTBeTCTBMM c 
peKOMOHAaMkinMM, nojiyneHMbiMM b x o a 6  OKcnjiyaraMMM, m Tpe6oBaHMnMi/i 
SaKasHMKa b cbsi3m c  bbiboaom  Ha o p 6 n Ty h o b b ix  MOAynoM (MMMI, MmVI2, 
MJIM) M pa3pa6oTKOM h o b b ix  TpancnopTHbix Kopa6neM («r ip o rp e c c  MC»).

«Te jie o n e p a T o p » -  3t o  cneMMann3MpoBaHHbiM TpeHa>Kep, 
npeAHa3HaHeHHbiM f \ n 9 i  AMCTaHAi/iOHHoro pyHHoro ynpaBJiOHMH 
c6jiM>KeHMeM, npi/iHajiMBaHMeM m ctbikobkom  TpancnopTHoro rpyaoBoro 
K o pa6n n  (TFK) m M eneBbix MOAynePi (I_1M) k Me>KAyHapoAHOM KOCMi/iHecKOM 
CTaHUMM (MKC). flaHHbiM TGJieonepaTopHbiM pe>KMM ynpaBnoHMn (TOPY) 
Mcnonb3yeTcn b cnyHae OTKaaa aBTOMaTMHecKoro pe>Km\/ia ynpaBneHMn.



CneUMaAMSMpOBaHHbIM TpeHQ)Kep 
«A oh - COK>3 - TMA»

CneMMajiM3MpoBaHHbiM TpeHa>Kep c6ni/i>KeHMH, npi/inanMBaHMH m CTbiKOBKi/i 
"flOH-COK)3 TMA" I4TKO. 161454.009-01 nBJineTCn ac|DC|DeKTMBHblM CpeflCTBOM 
Ha3eMHoro o6yHeHi/m, npeflCTaanneT co6om KOMnneKC rexHHHecKHX m 
nporpaMMHbix cpeACTB, oeteAMHeHMbix CMcreMOM ynpaajieHkm m 
npeAHa3HaH6H a^ih noAAep>KaHi/m y oneparopoB HaabiKOB no BbinonHeHMK) 
cjieAyioiAMx 3aAaH:
-  ynpaaneHi/ie TFIK b pyHHbix pe>KMMax c6nn>KeHMfl, npHHani/iBaHMn, o6neTa, 
CTblKOBKM, paCCTblKOBKM M paCXO>KAeHMn C MKC npM LUTaTHOM pa60Te 
OopTOBbIX CMCTCM M npM B03HMKH0B6HMM HOLUTaTHblX M BBapMMHblX CMTyailMM
-  o6ecneHeHMe noAroTOBKM 3KMna>KeM no kohtpojik) aBTOMaTMHecKoro 
pe>KMMa c6nM>KeHMH m npMHariMBaHMH TflK c MKC, a raioKe pacnoBHaaaHMio m 
nepexoAy a pyHHOM pe>KMM ynpaBJieHMH npM bo3hmkhob6hmm (bboa6) 
HeiuiaTHbix CMTyaMMM b pa6oTe flK TFIK;
-  o6ecneHeHMe bo3mo>khoctm npoBGAeHMn oahobpgmghho Aayx HG3aBMCMMbix 
TpGHMpoBOK 3KMna>KeM no 3aAaHaM c6nM>KeHMn m ctbikobkm T f lK  c  M K C  Ha 
Tp e n a x e p a x  "floH-Coi03 T M A 2 "  m "floH-CoK)3 T M A ";
-  o6ecneHGHMe noAroTOBKM 3KMna>KeM no pexMMy oahobpgmghhom 
paccTbiKOBKM Aayx TpancnopTHbix nMnoTMpyGMbix Kopa6jiGM npM cpoHHOM 
noKMAaHMM MKC b aBapMMHbix CMTyaMMHx;
-  o6GCneHGHMG npMBMTMn HaBbiKOB M yMGHMM pa60Tbl C MOAepHM3MpOBaHHblM 
□KCA "HenTyH-M3";
-  o6ecneHGHMe noAroTOBKM 3KMna>KeM k pa6oTG c opranaiviM ynpaBJiGHMH 
BM3Mpa KOCMOHBBTa -  BCK-4T;
-  o6ecneHGHMe noAroTOBKM 3KMna>KeM no M3yHGHMio KOHcrpyKAMM m 
KOMnOHOBKM CA;
-  npGACTaBneHMG na n K Y  BMpryanbHbix naneneM flK  C A  "HenTyH-M3" m 
C|DOpMaTOB l/lnny T f lK  C B03M0>KH0CTbK) BBOAa AaHHbIX M KOHTponn 
MHC|30pMaL4MM B o Ob BMG M CjDOpMG, LUTBTHO npGAyCMOTpGHHblX A^IH pG>KMMOB 
c6nM>KeHMH, npMHaJlMBaHMH M CTblKOBKM;
-  MMMTai4MH BM3yanbH0M oOCTBHOBKM (KOm OmMMPOBBHHOG M306pa>KGHMG M K C , 
CjDOHB nOACTMnaiOlAeM nOBGpXHOCTM SGMTIM, TIMHMM ropM30HTB M 3BG3AHOrO 
hg6b), b MTinioMMHaTope B O  "6nMCTep", b npaBOM m ^gbom MnnioMMHaTopax 
C A , B nGpMCjDGpMMHOM nOTIG B C K  (6G3 M306pa>KGHMn M K C  M 3BG3AHOrO He6a), 
a TBIOKG Ha BMAeOKOHiponbHblX yCTpOMCTBBX riKY;
-  CMHTG3 , Ct^OpMMpOBBHMe M BblAaHB AHCnnGMHOM MHC|30pMaLiMM M3 MOAenM ^K 
Ha 3 KpaH M n fiy  M B0 3 M0 >KH0 C Tb ee aaMGlUMBaHMH C CK)>KeTOM MKC M C[DOHa 
3eMnM cpGACTBBMM CKFH "ApMyc-CT2";
-  BGAeHMG paAM0CBn3M MG>KAy HTIGHaMM 3KMna>Ka M C "Ha3GMHblMM" nyHKTBMM 
(MHCTpyKTOpOM flKy).

M o K e r nyAbTQ «H e n Ty H -M 3 -T», 
yCTQHOBAeHHblM B P M O  

T p e H Q x e p o B  TM A / TM A 2

ni<y cnei4naAM3i/ipoBaHHoro
TpeHQxepa «Aoh - Cotos - TMA»

pgs%ift3t|

CtOMKQ CMCTeMbI MMMTaUMM 
CBnsM «BopT -3eMA9i» ( C 1/1C B 3)

Cnei4naAM3i/ipoBaHHbM r p e H o x e p  
«Aoh - C0103 - TMA»



KOMHAeKC: yHe6HO-TpeHkipOBOHHblM MaKOT
(YTM) TpaHcnopTHoro k o p o 6a $i C ok)3-TMA



KOMHAeKC MHTepaKTMBHbIX 3KCnOHaTOB B 
MeMOpiiaAbHOM Mysee KOCMOHaBTMKM ( r. M o c k b o  )

l/lH TepO K TM BH blM  B M p TyQ A b H b lM  O H Q A O r  

i p o H c n o p T H o r o  K O C M M n e c K o r o  

____________________K o p a 6 A 9 i «Co[Q3-TMA»

CTepeonpoeKUMOHHbM
KOM HAGKC

«■ ‘ V » ;
^  ' i i

i  /

l/lH Tepai<TM B H b M  O H Q A o r  T p o H c n o p T H o r o  

K O C M M H e c K o r o  K o p a 6 A 9 i «Cof03-TMA»

B 2009 r B MeMopi/iQAbHOM iviysee k o c m o h q b tm k m  b M ocKBe 6biA c o s a q h  
KOMHAeKC, B COCTQBe KOTOpOfO BBeAeHO HeCKOAbKO o6bei<TOB: 
MHTepOKTMBHbie aHQAOn/l TpOHCnopTHOrO KOpaCAfl «CoKD3-TM A» M nOMCKOBO- 
cnacaTGAbH oro BepTOAera, BupTyaAbHon Me>KAyHapoAHa9i KOCMMHecKon 
ciaHUHn M CTepeonpoeKUMOHHbiM i<OMnAei<c.
n091BAeHHe HOBbIX MHTepOKTMBHblX GKCnOHQTOB MSMeHMAO npi/IBblHHyKD >KM3Hb 
CQMOrO Mysen, SaCTOBI/IAO HCKOTb HOBbie Ct)OpMbl BSQMMOAeMCTBUn c  
noceTMTeAfiMi/i. BeAb TpeHa>i<epHan nacTb iviysen Tpe6yei He TOAbKo 
C03epUQHM91 M BOCXl/ILHeHM?l AOCTM>KeHM91MM KOCMMHeCKOM TeXHMKM, Q

peoAbHoro KOHTOKTQ c  eKcnoHOTaMi/i, noAHoro norpyxeHi/in b n p o u e c c  
nOArOTOBKM KOCMOHOBTQ K nOAeiOM.
PyKOBOACTBO Myaen HopnAy c  o6 ecneHeHneM TpaAnui/iOHHbix (j)yHi<i4MM,
CBnSQHHblX C COXpOHeHl/ieM MCTOpMM OCBOeHM91 KOCMOCQ, peiUMAO 
saAOHi/i nepeo6 yHeHi/i9i nepcoHOAa, eKcnAyaiaum/i i<OMnAei<ca, 
opraHMSQUMM noAesHbix 3 i<ci<ypcMM M Aocyra c  npi/iMeHeHi/ieM 
COBpeMeHHbIX TeXHMHeCKMX CpeACTB.

2009



Kocmoughtp "Actpoh", cosAaHHbiM b Aohckom ipviAviQAe UeHTpa
TpeHQ)KepOCTpoeHI15l M riOArOTOBKM nepCOHQAQ (r.HOBOHepKQCCK),

\
\

SKOfl

C O C TQ B  Tp e H Q )K e p H O rO  K O M H AeK Ca MOAOAe>KHOrO 
o 6 p Q 3 0 B a Te A b H o ro , n o sH a B Q Te A b H o ro -p a s B A e K a Te A b H o ro  
K o c M o u e H T p a  p a s p a E o TK M  U e H ip a  Tp e H a x c e p o c Tp o e H iis i m 
noAroTOBKM  n e p c o H Q A a

- MHTepaKTMBHbiM 4)M3MHecKiiM aHajiOF rarapM HCKoro K opa6jiB  
« B o c t o k »
-  MHTepaKTiiBHbiM 4)ii3imecKiiM aH ajior rp a H cn o p TH o ro  
KOCMMHecKoro Kopa6jiB « C ok)3 -TM A» (1 3KMna>K b cocTaB e 3-x 
HGJIOBeK)
- klHTepaKTMBHbiM BupTyajibHbiM aHajior rpaHcnopTHoro 
KOCMMHecKoro Kopa6jiB « C ok)3 -TM A» (3 3Kiina)Ka b cocTaBe 
3-x HeJ10B6K B Ka^KAOM 3Kiina}Ke)
-  B M p Tya jib H a B  Me>KAyHapoAHem KOCMimecKaB cra H A iiB  (1 
3Klina)K B COCTaBG 6 -t m  h g j io b g k )

N

1

- CTGpGOnpOGKMMOHHblM KOMHJ1GKC HB 30 nOCaAOHHbIX MGCT
1. 3KCKypCMOHHblM pGTKMM BHGUJHGrO BMAB M MHTGpbGpa 
MOAyjIGM MG>KAyHapOAHOM KOCMMHGCKOM CTaHAMM .
2. HHTGpaKTMBHblM pG)KMM C ynpaBJIGHMGM OT A>KOMCTMKa 
o6jiGTa MKC li pa6oTa BHyrpii MKC.
- BiipryajibHbiM Ug h tp  ynpaBJiGHiiB nojiGTaMii
-  riporpaM M HO-TGXHIiHGCKliM  KOMHJIGKC liH(t)OpMaAliOHHOM 
30Hbl
-  MHTGpaKTMBHbIM aHBJIOr HOIiCKOBO-CnacaTGJIbHOrO 
BGpTOJIGTa

- MyJIbTMMGAIiMHaB ayAMTOpMB -  KOH4>GpGHA-3aJ1 
(20 o6yHaGMbix, 12 m gct ynacTHiiKOB KOH(t)GpGHMiiii)

e B i m i i l n i M r

^ ‘•—1

2009



T p e H Q > K e p  E e p o n e M C K o r o  M O H M n y A s i T o p a  

«A oh ERA»
Tp e n a x e p  «flO H -ER A » nejineTcn cocTasHOM 
HacTbK) TpeHa>KepHOM 6a3bi PrHMMLiriK m 
o6ecneHMBaeT noAroTOBKy 3Knna>KeM 
Me>KflyHapoflHOM k o c m u h g c k o m  craHMMU (MKC) k 
BbinonHGHMK) OnGpaUMM C GBponGMCKMM 
MaHnnyjinTopoM.
TpGHa>KGp «flOH-ERA» o6GCnGHHBaGT PGIUGHMG 
cjiGflyioiAMx 3aflaH:
-  nOflrOTOBKy KOCMOHaBTOB (aCTpOHaBTOB) no 
ynpaBnGHMK) M aHnnynnropoM  ERA m ero 
o6opyflOBaHMGM B lUTaTHblX M paCHGTHbIX 
HGiuTaTHbix CMTyaMunx;
-  O Tpa6oTK y m g t o a m k  no ynpaBJiGHm o 
MaHnnyjinTopoM «ER A »;
-  noflroTOBKy HHCTpyKTopoB;
-  OMGHKy BbinonHGHHbIX MMCCMM

2010
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Y H e O H O -T p e H k ip O B O H H b lM  M Q K e T  PMO



llHTepaKTMBHblM aHQAOr KOCMMHeCKOFO
Kopa6Asi "Bo c t o k -1"

klHTepbep MHTepOKTMBHOrO 
aHQAora KOCMMHecKoro 
Kopa6Asi "B o c to k -1 "

’ ------ ^
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B MHTepaKTMBHOM aHanore KOCMMHecKoro Kopa6rm «B o c to k »  MMetOTcn Bce 
ocHOBHbie 6opTOBbie npn6opbi v\ o6opyAOBaHne, KOTopbie 6bmn b rarapnHCKOM 
Kopa6jie «B o c to k -1 » .
TexHHHecKi/ie cpeACTBa MHiepaKTMBHoro aHanora KOCMMHecKoro Kopa6nfl 
« B o c t o k »  no3BonnK)T 3HaK0MMTbcn c  BHeiuHMM BMAOM M MHTepbepoM nepBoro 
PoccMMCKoro nMnoTi/ipyeMoro KOCMMHecKoro Kopa6nn « B o c t o k »  m ocyiAecTBnnTb 
MMMTaAMK) nonera nepaoro HenoBGKa 3eM nn -  fOpnn AneKceeBMHa farapiiHa b 
Ko c m o c .

06yHaGMbiM («KOCMOHaBT») pa3MGiAaeTcn b Kpecne, BGAer neperoBopbi c 
Ha3GMHbiM nyHKTOM CBfl3M, Ha6nK)AaGT BM3yanbHyK) o6cTaHOBKy, 
KOHTponMpyer noKa3aHnn 6oproBbix npn6opoB, AOKnaAbiBaer «pyKOBOAHTenK) 
noneTa» o xoAe MOAennpyeMoro nonera.
□porpaMMHoe o6ecneHeHne, nocraBnneMoe c MHrepaKTMBHbiM aHanoroM 
KOCMMHGCKoro Kopa6nn «B o c to k », B0CC03Aaer nepBbiM b Mkipe noner 
HGnOBGKa B KOCMOC -  HaiUGrO COOTGHGCTBGHHHKa fOpMH AnGKCGGBMHa
rarapi/iHa.

2010



MOAOA6>KHblM OSpOSOBaTeAbHblM KOCMOUeHTp
O rEY «HMM UDK mmghm K>.A. rarapMHa»

fljin noBbiiueHMn ypoBHsq flocTOBepHOCTM 
CMTyaMMM, MOflejiMpyeMOM cpeflCTBaMM 
KocMOMeHTpa, b ero cociaBe npeAycMarpMBaeTCfl 
McnojibsoBaHkie aHanora LleHipa ynpaBJieHMn 
noneiaMM, KOTopbiM KOHTpojiMpyei BbinonHeHMe 
nporpaMMbi nonera, KOopflHHMpyer pa6ory 
3Kkina>KeM b nojiere m OKasbiBaer mm i
Heo6xoAMMyio noAA©P>KKy m noMOiAb.
B peanbHbix ycnoBMnx ara pa6ora BbinonHnercn 
onepaTMBHOM cmghom  fnaBHOM oneparMBHOM 
rpynnbi ynpaBneHMn (r o rV ),  Koropan 
pacnonaraercn b sane ynpaaneHMn 14711. OueHKa 
CMTyaMMM M npMHHTMe peiueHMM npoMSBOAMTcn Ha 
ocHOBe npMHMMaeMbix c 6opra m OTo6pa>KaeMbix 
Ha cpeACTBax MHAMBMAyanbHoro m KonneKTMBHoro 
nonbsoBBHMn napaMerpoB reneMerpMHecKOM 
MHc|DopMaMMM o napaMBTpax nonera m coctohhmm 
6oproBbix CMcreM, a raioKe MHcjDopMaMMM, 
nonynaeMOM no KananaM bma60 m ayAMOcensM.
B BMpryajibHOM ananore 14711 BOcnpoMSBOAMTcn 
HaM6ojiee Ba>KHan nacTb Ta6no KonneKTMBHoro 
nonbsoBBHMn (oTo6pa>KeHMe rpaccbi nonera m 
napaM erpoB coctohhmh  kocmmhgckmx o6-beKTOB), a 
raioKe cftopMaroB coctobhm h  6oproBbix cmctgm  na 
pa6oHMx M ecrax cneuManMcroB.
CpeACTBa BMpryanbHoro Menrpa ynpaaneHMn 
noneraMM noaaonniOT oOynaeMbiM ocyiAecrannTb:
-  03HaK0MneHMe co crpyKTypoM 14711 m 
AenrenbHOCTbio onepaTMBHoro nepconana;
-  BOcnpoM3BeA6HMe cjDparMeHTOB peanbHbix 
noneroB;
-  ynacTMe b conpoBO>KAeHMM OKono3eMHbix 
op6MTanbHbix noneroB m Me>KnnaHerHbix noneroB 
Ha cyiAecTByioiAMX m nepcneKTMBHbix 
nMnoTMpyeMbix kocmmhgckmx annaparax;
-  ynpaaneHMe Ae^TenbHOcrbio 3KMna>KeM flKA npM 
BbinonneHMM pa3nMHHbix nonernbix onepauMM, 
npoBGAeHMM HayHHbix aKcnepMMenroB, npM 
ycrpaneHMM HeinraTHbix m aBapMMHbix cMryauMM.

2011 BM pryQ AbH biM  U e H T p  ynp oB A eH M si n o A e T O M ii



MOAOA6>KHblM 06pa30BaTeAbHblM  KOCM OUeHTp
(DrEY «HMM UDK MMeHM IO.A. TarapM Ha

MyAbTMMeAMMHQSI QyAMTOpMfl KOH(|>epeHu-3aA MyAbTklMeAMMHblkl yHeOHbIM KAQCC

MynbTMMGAMMHa^ ayAMTopM^ -  KOHc|3epeHM-3an npeAHa3HaHeHbi f\n9\ BbinoriHeHMn 
cneflyioiMMX Baflan:

npOBGAeHUe K0HC|DGPGHMMM, BMAeOKOHC|3GpGHMMM;
MCnOnbBOBaHMG MHTGpaKTMBHOM MM(|)pOBOM Tpn6yHbl C B03M0>KH0CTbK) 

COXpaHGHMfl JIGKMMM M npGBGHiaMMM;
npOBGAeHMG yHG6HblX 3aH51TMM B pG>KMMG npGBGHTaUMM C HOMOLAblO 

CpGACTBa 0T06pa>KGHM51 MHCjDOpMaMMM KOnnGKTMBHOrO nonbBOBaHMJi;
npOBGAeHMG yHG6HblX 3aH9\Tm  C MCnonbBOBaHMGM MapKGpHOM 

MHTGpaKTMBHOM AOCKM, npOGKTOpa C 3KpaH0M, ayAMOCMCTGMbI 5.1 f̂ H9\ 
CKOOpAMHUpOBaHHOrO npGAbflBHGHkm BCGrO MH0r006pa3km yHG6H0M HHCflOpMaMMM 
(2D-rpad3MKa, pGHb, ayAno, tgkct, CTpyKTypupoBaHHbiM mnGpTGKCT, bmabo m 3D-

rpac|DMKa) no BapaHGG noAroTOB^GHHOMy AHHaMUHHOMy cuGHapmo; 
AnamocTMKy TGpMUHanbHoro o6opyAOBaHkm;
aBTOM aTM BHpOBaHHOG TGCTHpOBaHM G lUKOnbHMKOB (KOCM OHaBTOB) B 

npoMGCCG yH G 6 H oro  BannTM n;
npGAOCTaBnGHM G lUKOnbHMKaM (KOCM OHBBTaM ) yH G 6 H0 -M G T0AMHGCKMX M 

cnpaBO H H bix M a TG p n a n o B  n o  MBynaGMbiM tg m b m  m npG AM G TaM  b g tig k tp o h h o m  
BMAe;

B0 3 M0 >KH0 C Tb 0 6 MGHa AaHHbIMM C COCTaBHbIMM HaCTflMM KoCM OM GHTpa nO 
noKajibHOM  BbiHMCJiMTGJibHOM CGTM, KO Topan AOJi>KHa 6 biTb M H TG rp npo B aH a B 
KOpnopaTM BHyK) BblHMCJlMTGJlbHyiO CGTb KoCM OM GHTpa.



MOAOAe)KHblM OdpaSOBOTeAbHblM KOCMOUeHTp
<t>rBY «HMM UriK MMeHM lO .A . rarapMHa»

I -

H a y H H O s i A a 6 o p a T o p n 5 i

B HayHHOM Jia6opaTopnM npeflcraBJieHbi:
-BM pryanbHbie KOMnbtorepHbie TpeHa>Kepbi HayHHo-npm <naflHbix 
MccneAOBaHMM m aKcnepmvieHTOB, npoBOAMMbix KOCMOHaBiaMM b  k o c m o c g ;
-CTGHA Ann mviMTaMMM pa6oibi b nepnaTKax KOCMkiHGCKoro CKac|3aHApa, 
npGAHasHaHGHHoro Ann ocyiAGCTBneHMn BHGKopa6ejibHOM AenTenbHOCTn; 
-TGJiecKon Vixen c aBTOMaTMHecKMM HaBGAeHMGM na He6ecHbie oeteKibi m mx 
conpoBO>KAeHMn, KOMnbtoiepHOM c m c t g m o m  ynpaeneHnn m 6a30M AaHHbix 6onee 
22,0 Tbicnn k o c m m h g c k m x  oOtGKTOB;
-annapaTHO-nporpaMMHbiM KOMnneKC AiiMca-CK Ann npweivia m o6pa6oTKH 
MHc|DopMaMMM, nepGAaBaGMOM CO cnyiHMKOB cepMM NOAA.

klH0OpMaUMOHHa$l 30HQ KOCM OUGHTpa

klHcjoopMaMMOHHan 30Ha KOCMOMGHrpa BKJiiOHaeT b ce6n HacTGHHbie nnaKarbi, 
OaHHepbi, BbicTaBOHHbie ciGHAbi c aKcnoHaraMM, HarypHbie aKcnoHarbi, MOAeni/i 
nkinoTMpyeMbix kocmmhgckmx annaparoB m paKeT-HOCMieneM, BbinonHGHHbie b 
onpGAeneHHOM MaciuTaOe, bma60- m clDOTOMarepManbi, ycTaHOBneHHbie b 3ane 
MaKGTOB OpOMTanbHOM CraHMMM «MmP». B COCraB MyJlblMMGAMMHOM CMCTGMbl 
BXOAMT MHrepaKTMBHbiM MHC|30pMaMM0HHblM KMOCK, n03B0nni0LAMM nOJiyHMTb 
cnpaBOHHyio MHcJoopMaMMio no reMarMKe nMJiOTMpyeMOM KOCMOHaBTMKM.



YHe6HO-TpeHMpOBOHHOe CpeACTBO TAQBHOM onepaTMBHOM
rpynnbi ynpaBAGHMSi (YTC TOrY)

j

<

r«&;

Bi/ipTyoAbHbiM  T p e H Q x e p  T p o H c n o p T H o r o  K o p a 6 A 9 i «Cof03 TMA»

2012 M3flejine Y TC  rOFY npeflHasHaHeHO flnn noflroTOSKM nepcoHana rOFY v\ 
o6ecneHeHMsi roTOBHOCTM cneMi/iajiMCTOB, b x o a a ia u x  b onepaTi/iBHbie 
rpynnbi ynpaBneHMn, k BbinonHeHMio cbom x AOJi>KHOCTHbix oGnaaHHOcieM b 
ycnoBMJix LUTaTHOM 3KcnuyaTaMMM TflK «Coi03 TM A » m PC MKC m 
HGiuTaTHbix CMTyaMMHX.



yHe6HO-TpeHI/ipOBOHHOe CpeACTBO TAQBHOM OnepOTMBHOM
rpynnbi ynpoBAGHMSi (YTC rorV)

□ pOrpaMMHO-TeXHHHeCKMM KOMnJieKC 
OTpa6oTKM asmctbmm nepcoHana fO ry  
o6ecneHMBaeT pemeHMe cneAyKDiAMX saAan:
• HanajibHOM noAroTOBKM cneMMankiCTOB, 
nojiyneHkie cneuMariMCTaMM 6a30Bbix 3HaHMM, 
3aKpenneHne m BOCCiaHOBJieHMe HaabiKOB 
pa6oTbi;
• noAroTOBKM cneMManncTOB b  rpynne m 
noAAep>KaHMn Heo6xoAHMoro ypoBHn 3HaHMM;
• o6ecneHeHne noAroTOBKM cneMkiajiMCTOB k
CJ10>KHblM M OTBeTCTBeHHbIM HOJieTHblM 
onepauMsqM;
• OTpa6oTKM B3aMM0AeMCTBnn nepcoHana 
ynpaaneHMn b inraTHOM pa6oTe m HeiniaTHbix 
CMTyaMMnx;
• OTpa6oTKM B3anM0AeMCTBkm nepcoHana 
ynpaBfieHMH b aBapMMHbix CMTyaMMHx;
• OTpa6oTKM M ocBoeHMe MeroAOB m rexHonorMM 
ynpaaneHMH;
• M3yHeHMH BHeiiJHero bmab TflK «Cok)3 T M A »  m 
MKC;
• M3yHGHMH MHTGpbepa cnycKaGMoro annapara m 
6biTOBoro OTCGKa TflK «Coi03 TM A » m MOAyneM 
MKC;
• MByHGHMH yCTpOMCTBa, npMHMMnOB pa60Tbl M 
nonyHGHMH nepBOHananbHbix naBbiKOB 
ynpaBfiGHMn OoproBbiMM CMcreMaiviM m 
o6opyAOBaHMGM TflK «Cok)3 T M A »  m PC MKC;
• npopa6oTKM b  ycnoBMHx mmmtbmmm  nporpaMMbi 
nonera yneGHOM m cnpaeoHHOM AOKyMenraMMM 
no 6oproBbiM CMcreMaM Ann nepconana 
ynpaeneHMn.

■ 15,

r 5 L i = S i

Bi/ipTyaAbHaq MKC



CTGHA-TpeHaxep aasi noAroTOBKM kocmohobtob aasi 
pemeHMsi 3aAOH BMH m MOHMTopMHra 3gmam c 6opra 
PC MKC (TpGHQ>KGp BMH)



KOMHAGKC 0yHKUMOHaAbHO-MOAeAHpyiOLMMX CTGHAOB AA5I 
noAroTOBKM KOCMOHQBTOB HO K3 M HA HQ PC MKC (OMC «HayKa») TKO.161454.092

0M C «Hayi<a» n p e A H a s H a n e H  a a 9i n oA ro TO B K M  k o c m o h q b t o b  k

BbinOAHGHM fO M C C A e A O B O Te A b C K H X  p o O O T  14 H O yH H blX  

S K c n e p m v ie H T O B  h o  6 o p i y  PC MKC.

2012



KOMnAGKCHblM TpGHQ^Kep MQAOrO klCCAGAOBQTGAbCKOrO
moayasi NqI (MMM-1)

Pa3pa6oTKa m C03AaHne KOMnneKCHoro TpeHa>Kepa BbinojiHnriMCb b 
paMKax floroBopa 2011-2013 r. flocne npoBeAeHi/ifl npneMOHHbix 
McnbiraHMM b OKTnOpe 2013 r. TpeHa>Kep MOAyun MMM-1 BBGAeH b 
SKcnnyaTaMMK).
B 2014-2015 r.r. MOAepHM3HpOBaH B COOTBGTCTBMM C pGKOMGHAaMMflMM 
nonyHGHHbiMM b xoAe npoBGAeHMn McnbiraHMM.
TpGHa>KGp MOAyrm MMM-1 npGAHa3HaHGH f\n9\ noAroTOBKM 
3Kkina>KGM KOCMOHaBTOB M aCTpOHBBTOB HO BbinOJIHGHMK) 
nporpaMMbi nojiGTa npM pa6oTG na 6opTy MOAyun «PaccBGT» 
POCCMMCKOrO CGrMGHTa MKC.
TpGHa>KGp MOAynfl MMM-1 o6GcnGHHBaGT pgiughmg 
criGAyioiAMX 3aAan noAroTOBKM:
-  M3yHGHMG BHGiuHGro BMAa M MHTGpbGpa MOAynn;
-  o6yHGHMG pa60TG C 6opTOBblMM CMCTGMaMM MOAyJlH B 
lUTaTHOM pg>kmmg;
-  OTpa6oTKy asmctbmm  3KMna>Ka b aBapMMHbix 
CMTyaMMflx; ^  J i -
-  BGA6HMG paAM006MGHa M BHyTpGHHMX 
□GpGrOBOpOB;
-  npOBGA6HMG KOMnJlGKCHblX 
MynbTMCGrMGHTHbIX TpGHMpOBOK C 
3KMna>KaMM MKC;
- OTpa6oTKy 6optobom  AOKyMGHTaMMM m 
MGTOAMK nOArOTOBKM 3KMna>KGM MKC;
-  npM06pGTGHMG HBBblKOB pa60Tbl C \
HayHHOM annapaTypoM. _  .

Pa6oHGG MGCTO onGpaTopoB (P M O ) TpGHa>KGpa MMM-1 
06GCnGHMBaGT pa3MGlA6HMG M nOAKJllOHGHMG 
ncpGHOCHOM HayHHOM annapaTypbi:
-  «rnaB6oKC-C»;
- TGpMOCTaTa TBY-H;
- TGpMOCTaTa TBY-B;
-  BM6po3aiAMTHOM nnaTcjDopMbi yHMBGpcanbHOM B3I1-Y 
AJlfl BbinOnHGHMfl KOCMMHGCKMX 3KCnGpMMGHT0B M 
0Tp a 60TKM BCGM nOCnGAOBaTGJlbHOCTM ASMCTBMM 
KOCMOHaBTOB npM MX npOBGABHMM.

2013



KOMnAGKCHblM TpeHQXCep MQAOrO MCCAGAOBaTGAbCKOrO
moayasi Nq2 (MMM-2)



YHe6HO-TpeHMpoBOHHbM MOKGT (YTM) TpoHcnopTHoro 
rpysoBoro kopq6asi (TFK) «nporpecc-M»

Pa3pa6oTKa m C03flaHne yHe6HO-TpeHnpoBOHHoro MaKera BbinonHnnncb b 
paMKax floroBopa 2011- 2013 r. 
riocjie  npoBeflGHMn npMGMOHHbix McnbiraHMM b OKinOpe 2013 r. Y TM  TFK  
«r ip o rp e c c -M »  b b g a g h  b aKcnjiyaraMMK)
B 2014-2015 r.r. MOflepHM3npoBaH b cooTBeTCiBMM c peKOMGHAaMMnMM 
nojiyHGHHbiMM B X0A6 npoBGAeHMn McnbiraHMM 
yHe6HO-TpeHnpoBOHHbiM MaKGT (Y T M ) ipaHcnopTHoro rpy30Boro 
Kopa6nn (TFK ) «riporpecc-M » npeAHa3HaHGH Ann npoBGAeHMn 
KOMnJlGKCHblX TpeHMpOBOK HO AewcTBMnM B aBapMMHbix 
CMTyaMMnx m no pa3rpy30HHO-norpy30HHbiM paGoraM.
Y TM  TFK  «n p o rp e cc-M » o6ecneHHBaeT pemeHMe 
cneAyioiAMX 3aAan noAroiOBKM:
-  M3yneH M e KOHcrpyKMMM m kom hohobkm  TFK  
«np o rp e cc-M »; ^
-  OTpa6oTKy pa3MeiAeHMn AocraBnneM bix rpy30B -c  
BHyrpM TFK  «r ip o rp e c c - M », npaBMn pa3rpy3KM 
TFK  c Mcnojib30BaHMeM CMcreMbi 
MHBeHTapM3auMM;
-  OTpa6oTKy npoBGAeHMn MOHia>KHO- ^  _
AeMOHTa>KHbix pa6oT (3aMeHa cpeACTB 
MG>KMOAynbHOM BGHTMJinMMM, A3M0HTa>K H D H  
6jio k o b  annaparypbi «K ypc»,
CTblKOBOHHOrO MGXaHMBMa, yciaHOBKa 
yC-21, JIKT 251, KOHTGMHepa);

UTK(D.301141.031
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orpa6oTKy npoBGAeHMn onepaMMM no 
BOcnonHGHMK) pecypcoB CMCieMbi 

o6ecneHeHMn >KM3HeAenTejibH0CTM (CO>K) 
Me>KAyHapoAHOM KOCMMHecKOM craHMMM (M KC) 

(nepeKBHKa KMcnopoAa m3 CpflK, nepeKaHKa BOAbi 
M3 6aK0B «PoAHMKa» TFK  b  6bkm MKC, nepeKaHKa 

ypMHbi M3 E flB -y  B 6aKM «PoAHMKa» TFK); 
orpa6oTKy KOMnneKCHbix p g >km m o b  nonera c MKC 

(orKpbirMG M 3aKpbirMG nepexoAHbix niOKOB, BbipaBHMBaHMe 
AaBJiGHMn, KOHrponb repMerMHHOcrM 
nepexoAHbix nioKOB, KOHcepBaMMio m pacKOHcepBauMio 
craHMMM, paccrbiKOBKy c TFK  «f1porpecc M »);

o rpa6orK y AeMcrBMM 3KMna>Ka b  aBapMMHbix CMryauMnx 
(no>Kap, pa3repMerM3aMMn, roKCMHHOcrb arM0Cc|3epbi); 

o rpa6orK y 6oproBOM AOKyMenrauMM; 
orpaOorKy MeroAMK rpeHMpoBKM 3KMna>KeM.



KoMnAGKCHbiM Tp e H Q )K e p  M H oroueAG B oro  AQ6 o p aTO p H O rO  
MOAYASI POCCMMCKOrO CerM GHTQ Me>KAYHapOAHOM 
KOCMMHGCKOM CTQHUMM (MAM)

B 2014 rofly npoBeflGHbi npneiviOHHbie McnbiraHun m cflana TpeHa>Kepa 
MJIM B 3KcnjiyaTaMMK). n p e A C To m  MOAepHnaaunn TpeHa>Kepa KT MJIM 
B CBnsM c M3MeHeHnnMM lUTaTHoro M3Aennn.
TpeHa>Kep MJIM npeAHa3HaH6H Ann noAroroBKi/i 3KMna>KeM KOCMOHaBTOB 
M acrpoHaBTOB no BbinonHeHMK) nporpaMMbi nonera npM pa6ore Ha 
6opry MOAynn «HayKa» PoccMMCKoro cerMenra MKC, 3anycK 
Koroporo naMenen na Koneu 2017 roAa.
KT MJIM oOecneHMBaior pemeHMe cneAyK)LAMx 3aAan n o A r o r o B K M j ^ ^ ^ ^ ^ H
-  M3yH6HMe KOHcrpyKAMM M KOMnoHOBKM M O A ynn;
-  oO yneH M e p a O o re  c OoproBbiM M  CMcreMaM M M O A ynn b 
LurarHOM
-  orpaOorKy Aa^crBMM 3KMna>Ka b aBapMMHbix m 
HemrarHbix
-  o rp a O o rK y  KOMnneKCHbix pe>KMMOB n o n e ra  b 
co cra B e
-  npMBMTMe KOCMOHBBraM HaBbiKOB no noAroroBKe 
M npOBeAeHMK) KOCMMHeCKMX 3KCnepMMeHrOB
B
-  BGAeHMG paAMOOOMGHa M BHyrpGHHMX 
neperoBopoB;
-  npoBGAeHM G KOM nneKCHbix ^ 
M ynb rM cerM G H rH bix  rpeH M poB O K  c
3KMna>KaMM
-  o rp a O o rK y  OoproBOM  A O K y M e n r a A M i ^ ^ ^ P j B U l H H ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ I  
M MGroAMK noAroroBKM
3KMna>KeM MKC.

r

r

UTK(D.161454.018
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flnn rpGH a>Kepa MJIM p a 3p a 6 o ra H a  M O A enb OoproBOM  
BbNM cnM renbHOM  MaiuMHbi (MBBC MJIM) m A o n o n H M re n b H b ie  
noACM crGM bi CM creM bi >KM3H e o 6 ecneHGHM n. 
f ln n  n a O o p a ro p H b ix  MCcneAoaaHMM b PMO rpeH a>K epa 
n p G A ycM o rp G H b i yHM0 M AMpoBaHHbie paOoHMG M G cra  -  
y c rp o M c rB a  A n n  ycranoB K M  m noAKmoHGHMn n a yH H o ro  
oOopyAOBBH M n.

2014



AHHaMMSeCKMM CTGHA “CeAG H »

nO ABH X H O n TeAeX<l<Q c  
3Aei<TpMBOAaMM AMHeMHOrO
nepeMeiueHMn no 
nOABM>KHOM C|)epMe 
CMCieMbl 06e3BeLUl/IBaHM91 
ci<a0aHApa k o c m o h o b t q

3A ei<TponpnB O A bi 
pQ AM Q A bH oro  nepeMeLueHM9i 
nOABM>KHOM 0epM bl CMCieMbl 
OOeSBeLilMBOHMn CKQCfiaHApa
KOCMOHQBTa

PaAMQAbHO nOABMXHQq 
CtiepMQ C MeXOHM3MOM 
nOBOpOTQ CMCieMbl 
oOesBeLiiMBOHMn ci<act)aHApa
KOCMOHQBTa

riyAbT KOHipOAn 
M ynpoBAeHMfi (HKY) 
AMHOMMHecKoro cieHAO «CeAeH»

L

MOAepHMSI/ipOBaHHbM AHHaMMHeCKMM
CTGHA «CeAeH»



TpeXKOOPAMHQTHaSI CMCTGMa 06e3BGllJMBaHMSI rpY30B0M 
CTpeAbI T C tM  AASI nOArOTOBKM ko cm o h o bto b  k 
BHGKOpa6eAbHOM Ae^TGAbHOCTM HQ AMHaMMHGCKOM
CTGHAe «CeAGH» (TCO TCtM)

SneKTponpuBop
paflnajibHoro
nepeMeiueHMfl
MOCTa

nepeflHBfl
onopHaa
KOHCTpyKUMfl

TpexK o o pA M H aTH an CMcreMa o6e3BeiuM BaHM n 

r p y s o B O M  c r pe/ i b i  F C t M  a /ib  n o A r o r o B K M  

K O C M O H a B T O B  K B H 6 K O p 3 6 e A b H O M  

A e n T e A b H O C T M  Ha A H H a M M H e c K O M  c r e H A e  

« C e A e H »  ( T C O  T C t M )  o 6 e c n e H H B a e T  

o6e3BeiuM BaHM e cerM eH TO B rpy30B0M  cip e A b i 

Tc t M  m n o 3B O A neT KO C M onaBTaM  O Tp a 6 o Ta Tb  

HaBbiKM ynpaBAeHM B rpy30B0M  crpeAOM  TC t M  

B y C A O B M B X  M M M T a M M M  H e B e C O M O C T M
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PaflnaiibHbiM pejibc

CroMKa CMCTeMbi ynpaaneHMn 
ajieKTponpMBOflaMM

riocT oneparopa 
rpyaoBOM 
CTpenoM TC t M

KOJIOHHbl
OnOpHOM KOHCTpyKUMM

roMKa
BblHMCJlMieJlbHOM
CMCTeMbi

riyjibT KOHTpoJifl M ynpaBJieHMfl



MHOrOOYHKUMOHAAbHAq MHOrOKOOPAMHATHASI CMCTEMA OBESBEUJMBAHMq 
CKACDAHAPOB AASI BHEKOPAEEAbHOM AE^TEAbHOCTM KOCMOHABTOB 
(KOMHAEKC «KOOPAMHATA»)

/

A

2013

BHeKopa6ejibHan AenienbHOCTb KOCMOHaBTOB nenneTcn o a h o m  m3 ea>KHbix 
cocTaBJinioiAMx nmioTMpyeMoro nojieia b  cocTase Me>KAyHapoAHOM 
KOCMMHeCKOM CTaHAMM (MKC). BblXOA B OTKpblTbm KOCMOC M BbinojiHeHMe 
onepauMM no MOHia>Ky/AeMOHTa>Ky o6opyAOBaHnn m npoBeASHMe 
peMOHTHbIX pa60T Ha BHGLUHMX pa60HMX nOBepXHOCTflX Op6HTaJlbHblX 
MOAyneM MKC, npoBGAeHMe HayHHbix3KcnepnMeHT0B BycnoBHflxnonnoM 
HeeecoMOCTM nBJintOTCH cno>KHbiMM saAanaMM, Tpe6yK)iAHx or KOCMonaBTOB 
0C06blX3HaHMM M HaBbiKOB. flepCneKTMBHbie 3aAaHM OCBOeHMB 6nH>KHerO M 
AajibHero KOCMOca onpeAenntOT Heo6xoAHMOCTb noAroiOBKM KOCMonaBTOB k

35

H a n n a n e T H O M  A e n ie j ib H O C T M  b pe>KMMax noHH>KeHHOM r p a B m a A m i  J ly n b i ,  

M a p c a  M a c r e p o M A O B .  M H o r o (| ) y H K A M O H a j i b H a n  M H o r o K o o p A M H a i H a n  
C M c r e M a  o O e s B e L U M B a H k i a  C K a c | } a H A P 0 B  K O C M o n a B T O B  ( K O M n n e K C  
" K o o p A M H a r a " )  n p e A H a s H a H e n a  A n n  o O e c n e n e H M n  p e i u e H M n  s a A a n  

i p e H a > K e p H O M  n o A r o i O B K M  O A H O B p e M B H H O  A B y x  K O C M o n a B T O B  B n a c T M  
0 T p a 6 0 TK M  T M H O B b l X  M A G J i e B b l X  O n e p a U M M  B H e K 0 p a 6 e J l b H 0 M  

A e n i e j i b H O C T M  b y c n o B M B x  M O A e n M p o B a H M B  h o j i h o m  o p 6 M T a n b H O M  
H e B e c o M o c T M  M B pe>K M M ax noHM >KeHHOM rp a B M T a A M M  J ly H b i ,  M a p c a  m 

a c ie p o M A O B  npM BbinojiHeHM M  n e p c n e K i M B H b i x H a n n a H e T H b i x o n e p a A M M .



CTPVKTVPA MHOrOOVHKUMOHAAbHOi^ MHOrOKOOPAMHATHOfl 
CMCTEMbI OEESBElUMBAHMq CKAOAHAPOB AAfl BHEKOPAEEAbHO^ 
AESITEAbHOCTM KOCMOHABTOB KOMHAEKCA «KOOPAMHATA»

B cocraB  KOMnneKca «K o o p A H H a T a »  bxoam t:

- onopHbiM KOHcrpyKTMB; 
- AB3 nOABM>KHblX MOCTa C Te/ie>KKaMM M

/ie6eAKaMM;
-  CMCTeMa ynpaB/ieHMfl 3/ieKTponpMBOAaMM c 

KOMH/ieKTOM 3/ieKTponpMBOAOB; 
- MaKei BHeujHeM pa6oMeMnoBepxHocTM moayab

PC MKC;
- CMCTeMa MMMTaU,MM BMSya/lbHOM 

o6cTaHOBKM (CMBO);
-  CMCTeMa 3/ieK TponM TaH M B(C3n); 

-  BbiHMC/iMTe/ibHaa CM CTeM a(BC);

-TpeXMeCTHbIM Hy/lbT KOHTpO/lB M 
ynpaB/ieHMB(riKy);

- CMCTeMa MeAMUMHCKoro 
KOHTpo/ia;

- CMCTeMa BMAeoHa6/iK)AeHMB;
-  CMCTeMa CBB3M; 

-  KOMH/ieKC yCTpOMCTB

conpa>KeHMB c o6i5eKTOM.

Maxer BHeiuHeM pa6oH6M 
noBepxHocTM op6MTanbHoro

CMcreMa MMMraMMH PC MKC
BMsyaabHOH o6craHOBKki



T p e H O x e p  H a y H H O - 3 H e p r e T M H e c K o r o  M O A y A f l  

TpeHOjKep H3M
TpeH3>Kep H3M npeflHaaHaneH fljin pemeHMn cneAytoiAnx saAan:

-  noAroTOBKM 3Knna>KeM no: ynpaBneHMio H3M b  npeAycMoipeHMbix 
AOKyMeHTauMeM pe>KMMax
-  p a 6 0 Tbl C 6opTOBblM M  CMCTOMaMM M UenOBblMM HarpySKaMM B LlJTaTHblX M 
paCHGTHblX HGUJTaTHblX CMTyaMMnx
-  MsyHGHMn 3Knna>KeM MHiepbepa, KOHCTpyKUMM m KOMnoHOBKM MOAynn, 
pacnojio>KeHMn o6opyAOBaHnn, npn6opoB, aneMGHTOB 6opiOBbix c m c t g m  m 

cnoco6oB MX KpenneHMn
-  0 i p a 6 0 TKM npaKTM HGCKM X HaBbiKOB BGAeHM H pa A M 0 0 6 M G H a M B H yrp e H H M X  

n e p e ro B o p o B

-  npOBGAeHMH KOMnJlGKCHblX rpGHMpOBOK 3KMna>KeM no BbinOnHGHMK) nporpaMMbi 
nojiera, BKJiiOHan o6Hapy>KeHMe m noKajiMsauMio neiiJTaTHbix CMiyauMM
-  n o A r o T O B K M  3KMna>KeM b  i n i a T H b i x ,  n e i i J T a T H b i x  m b  a B a p M M H b ix  C M r y a u M n x  

(n o > K a p , p a 3 r e p M G T M 3 a M M n ) ,  p e m e H M e  3 a A a n  c p o H H o r o  n o K M A a H M n  cra H M M M

-  orpaOorKM HaBbiKOB BbinojiHGHMn MOHra>KHO-AeMOHra>KHbix pa6or, onepaMMM 
rexHMHecKoro o6cjiy>KMBaHMn m peMOHra mrarHOM annaparypbi CMcreM M3Ae;iMn m 

MGJiGBbix Harpy30K
-  M3yneHMn m o rp a 6 o rK M  6oproB O M  AOKyMenraMMM
-  o rp a 6 o rK M  M eroAM K noAroroBKM  3KMna>KeM.

M OAyjIM  30Hbl 0li3MHeCKMX 
ynpa>KHeHiiM

M iijiM HApiiHecKan n a c Tb

O nopH an
KOHcrpyKM iin

yHEBHO-TPEHMPOBOHHbIM MAKET (YTM)

HErEPMETMMHbIM KOPnYC rE P M E T M M H b IM  K O P H Y C

C T o m < A yc o 2

CTOM KAYCO 1

CTOMKA can

t  - u i"

%  
’ is

I

UHcmpyHmopa 1 uHcmpyKmopa 2 uHMeHepa

L 4 T K O . 1 6 1 4 5 4 . 1 1 0

CMCTEMA MMMrAMMM BM3yJlbH0M OBCTAHOBKM 
(CM BO)

MMMrArOP rPEHA>KEPHOrO OKPy>KEHMn (MrO)

CMCrEMA KOHAMMMOHMPOBAHMH

r ^

CMCrEMA ynPABAEHMH rPEHMPOBKOM (CyT)
k. ^

KOMniiEKC ycrpoMCTB conpn>KEHMn 
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O B iu a fl c r p y K T y p a  
TpeH a xce pa  H a y M H O -a H e p re TiiH e c K o ro  m o a y j i h

M o A y J ib  KaioTbi 3KMna>Ka M o A yJib  MJiJiiOM iiHaTopa



CreHA AAsi OTpa6oTKM s q a q h  BHeKopa6eAbHOii
AeSITeAbHOCTM KOCMOHaBTOB



C t g h a  «BMpTyaAbHa$i HeBecoMOCTb»

C M C T G M a  o6G 3B G LiJM B aH M $i p y K  o n G p o T o p a C m c t g m q  m m m tq u m m  B M s y o A b H O M  o 6 c t q h o b k m  (CMBO)
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Cie H fl npeflHaaHaneH a jih  uccjieflOBaHUH B03M0>KH0CTeM HMMTaunn 
HeBecoMOCTM Ha seMJie, cpeflCTBaMM BMpryanbHOM peajibHocii/i 
(KOMHblOTepHOM MOfleJlbK) MMpa, TeXHMHeCKMMM CpeflCTBaMM).
OlJlHHMTeJlbHOM 0C06eHH0CTbK) flaHHOTO CTBHfla HBJlHeTCH HaJlMHMe 
c|DM3MHecKoro KOHiaKTa o6yHaeMoro c BMpryanbHbiM Mi/ipoM, peajiMSOBaHHoro 
C nOMOLAbK) yCTpOMCTB 06paTH0 M CBH3M: CMCTeMbI 06e3BeLUMBaHM^ M CMJIOBbIX 
B03fleMCTBMM (aKTMBHbIM MaHMHyJlHTOp), CMCTeMbI MMMTBIJMM TaKTMJlbHblX 
omyiueHMM (BMpTyajibHBH nepnaTKa).


