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subgrains of o- phase is 555 nm after cold plastic deformation with a deformation ratio of 55% and annealing at 500
°C. With increasing deformation ratio the cold plastic deformation by radial forging causes an increase in the strength
characteristics 60,2 and 6B of structural steel 09G2S after toughening by 50 % and 30 %, respectively. The elongation is
reduced by almost 2 times, impact toughness remains at a high level. After annealing of deformed structural steel 09G2S
at 600 °C the characteristics of the mechanical properties 60,2, 6B, KCU and the KCT are equal the characteristics of
the mechanical properties of structural steel 09G2S after toughening, and the ductility significantly reduces - & by 42%,
and y by 10%.

MOJEJIUPOBAHME PABOTHI JIBUTATEJIbHOI YCTAHOBKY KOCMHUYECKOI'O
AIIITAPATA TP HASEMHBIX UCIIBITAHUAX

Cunuuxkuii JI.E., Mypbirun A.B.

OTkpeITOC aKnnoHepHOe 00mecTBo «MH(MOPMAIIMOHHbIE CITyTHHKOBBIE CHCTEMbI IMEHH aKaIeMHKa
M.®. PemerneBa», Poccus, 662972, r. XKenesnoropck Kpacnosipckoro kpasi, yii. Jlenuna, 52

[Ipu poBeeHNH Ha3eMHBIX UCIIBITAHUIA HE BCETa YAAETCsl UCIIONB30BaTh pealibHbIe PHOOPHI, TaKHe KaK JIBUTa-
TenmbHas ycranoBka (JIY) kocmudeckoro anmapara (KA). Vcrnonb3oBanue peanbHoit 1Y sBisieTcs HelenecooOpasHbIM U
TIPUBOJUT K OOJBIINM MaTepHabHBIM 3aTparam. {ist pemenust otux mpoodiem B OAO «VH(popMamoHHBIE CITy THUKOBBIE
cucTeMbl HMeHd ak. M.®D. PemetHeBa» pa3paboTaH v U3roToeiacH uMutarop /1Y, BBIMOIHEHHBIN B BUIE PETICHHBIX KITFO-
Yeill. 3aMKHYTOE COCTOSIHME KITF0Ya COOTBETCTBYET BKIIOUCHHOMY /1Y, pasoMKHYTOE — BHIKIIFOYEHHOMY. JlaHHBII criocod
UMHUTALUH SBIISICTCS TPYOBIM, TaK KaK HE YUHTHIBAKOTCS 3aKOHBI HAPACTAHUS U CMaJa TATU MPH BKITFOUCHUU U BBIKITIOUC-
wun J1Y. JIns1 ycTpaHeHHs BRIIIENIEPEYHCIICHHBIX HETOCTATKOB aBTOPAMHU Pa0OTHI MPEATIOKEHO MOJICPHU3UPOBATh IMUTA-
Top JIY mocpencTBoM BKIIFOUCHUS B KOHTYP YIIpaBJICHUs porpaMMbl pacyera Tsard JIY. B ocHOBe paboThI mporpamMmal
3aJI0’KEHBI SKCIIEPUMEHTAJIBHBIC TaHHBIE 3MEHEHUs Tsru J{Y, momydeHHbIe MPU OTHEBBIX HCIIBITAHUSAX peanbHor JY
KA. Paspabotka komiuiekca umuranuu J[Y mo3sonmia UMUTHPOBaTh padoty /1Y ¢ y4eToM MpoMeKyTKOB HapacTaHUs
u cnaga Tard JIY B MOMEHTBI BKITFOYEHHS M OTKIIFOYCHHS KIIAlTAaHOB JIBUTATEIILHOW YCTAHOBKH, YTO 0OECTIeumio oomee
TOYHYIO UMHUTAIHIO JBrKeHus KA, paboTy KOMILIEKCa MOMYHATYPHOTO MOJICITHPOBAHUS MPU HA3EMHBIX HCIIBITAHHIX
CHCTEMBI OpHUEHTALNH U cTadbmm3anuu KA, a crienoBarenbHO, YIydIInIo Ka9ecTBO UcTbITanni KA.

MODELLING OF ACTIVITY OF THE PROPULSION SYSTEM
OF THE SPACE VEHICLE AT GROUND TESTS
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At carrying out of ground tests not always it is possible to use real devices, such as a propulsion system (DU) the
space vehicle (space vehicle). Use real DU is inexpedient and leads to large material inputs. For the solution of these
problems in Open Society «Information satellite systems of a name M.F. Reshetnevay is developed and made simulator
DU executed in the form of relay keys. The closed condition of a key corresponds actuated DU, opened - switched off.
The given way of imitation is rough as laws of increase and thrust decay at actuation and cutoff DU are not considered.
For elimination of the lacks set forth above by authors of activity it is offered to modernise simulator DU, on engaging
means in a control loop of the program of calculation of thrust DU. At the heart of program activity the experimental
data of thrust variation DU received at firing tests real DU space vehicle are put. Working out of a complex of imitation
DU allowed to simulate activity DU, taking into account intervals of increase and decay of thrust DU in times of
engagement and switching-off of valves of a propulsion system that supplied more exact imitation of motion of space
vehicle, activity of a complex of semifull-scale modelling at ground tests an attitude control system and space vehicle
stabilisation and consequently improved quality of tests of space vehicle.

HENWPODKCHEPTHBINA AJITOPUTM MOCJEJOBATEJILHOTO OBHAPYKEHU S
N UCKIIOYEHUSA MOCTOPOHHUX BBIBPOCOB U3 CTATUCTHYECKOU
HHPOPMAIIMHU ITPU ITOCTPOEHUU HEMPOCETEBBIX
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O00011eH orbIT [ lepMCeKoit HayIHOH IIKOITBI ICKYCCTBEHHOTO MHTEILIEKTA: YKA3aHbI HEOOXOIMMBIC YCIIOBHS TS pa3paboTKu
aJICKBaTHO HelpoceTeBoid Mozeni. OHAM U3 9THX YCIIOBUIA SIBIISIETCS] OTCYTCTBHE B CTATHCTUYECCKON HH(OPMAIUK TIOCTOPOH-
HHX BBIOPOCOB — HAOIONEHHIA, HE YAOBIECTBOPSIONIMX 3aKOHOMEPHOCTSM, KOTOPHIM MOTYHHSICTCS MTOJABJISIONIEE OOBIIMHCTBO
TIPAMEPOB HOBEIEHYIS] HCCIIETYEeMOH ITPeAMETHON oOmacTy. [IprarHamu nosiBieHns IIOCTOPOHHUX BEIOPOCOB MOT'YT OBITH: HE J10-
CTaTOYHO YHCTO MPOBEICHHBIN SKCTIEPUMEHT, OLIMOKN M3MEPEHHH, COOM MPHOOPOB U 000PYIOBAHMS, HCKAKEHIS HH(POPMALIIH,
a TaKoKe BIMSHUE (DaKTOPOB, HE YUTEHHBIX P MOCTAHOBKE 3a1a4d. Myiest pe/yiaraeMoro ajroputMa 0OHapy»KeHHsT BRIOPOCOB
OCHOBaHa Ha TOM (haKTe, 4TO €CJIM BHIOPOCOB B 00YHAIOIEM MHOXKECTBE CPABHUTENIBHO HEMHOTO M €CIIM HEIPOHHAS CETh UMEET
CPaBHUTEIIEHO HEOOBIIIOE KOHYECTBO CHHANTUYECKHX BECOB, TO TIOCIIC IPUMEHEHVS IPOLEyPhI 00y4eHNsT HeHpOHHas CeTh Ha
TIPUMEpaX, SBISOLIMXCS BEIOPOCAMH, KaK IIPaBHIIO, TOKA3bIBAET 00Jee BRICOKYIO MOTPEIIHOCTH O0yUCHHS, YeM Ha IIpUMepax, He
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