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Mp CTOUT Ha INOpOTe IATOM TeXHOJO-

rnmyeckoi pesomonuu. OTKpbIBaeMble

HaMmM 110 BceMy KasaxcTaHy HOBble MH-

HyCcTpManbHble MNPESUpUATUA — 3TO
3epHa, KOTOpble B OJVDKaiiliye 4eTblpe-ISTh JIeT
B30JIyT ¥ B KOpDHE M3MEHAT Hally 9KOHOMMKY.
W cerogHsa HaM HY>XHBI HE IIPOCTO MHBECTULIVN
cpencts. HaMm Hy>XHBI MHBeCTMLIMM pasyMa, Hayd-
HPBIX 3HAHUI ¥ HOBEMIIMX TEXHOJIOTHIA.

MBI ZO/DKHBI MATY B HOTY C STUM I/IOOQIbHBIM
TPEeHZIOM. 32 mecsTuieTyie OIOKEeTHbIE BIVMBAHNUS B
Ka3aXCTaHCKYI0 HAayKy I0/DKHBI IIOCTOSHHO pacTy, U
TOBeJeHbI 1O YPOBHA He MeHee 2,5 mpoleHToB BBII.

Crparerusa MHAYCTpMATbHO-MHHOBALMIOHHOTO
pasBUTUA — I7IaBHBIII IPMOPUTET TOCYapCTBEH-
HOJI TIO/IMTUKY, KaK MMHUMYM, Ha O/MyKaiiime fe-
caTh neT. JTa mporpamMma — InaHc Kasaxcrana
YIATU OT CBIPb€BOJ 3aBUCHMMOCTY U IIOCTPOUTD Ka-
YeCTBEHHO HOBYI0 3KOHOMMKY. KoHKypeHTOCIO-
COOHbIE TEXHOIOTUM, KaK CTEP)KeHb MHHOBALMOH-
HOJI 3KOHOMUKM, CaMI IT10 cebe He MOABIAITCA. DTO
TONTUIA IPOLECC, TPYSHO BhIHAIIMBAEMBII I/IOJ, Ha-
YYHBIX MCCTIEJOBAHMIA, CTOXKHBIX M 3aTPATHBIX 9KC-
NIEPUMEHTOB U, HAKOHEI, IJIeIHOTO 03apEHNs ye-
HbIX. [In4 opraHmsanum IPOM3BOACTBA TOBAPOB
MOYXHO, KOHEYHO, IPMOOPECTH 3apyDeXKHYI0 TEXHO-
noruto. Ho He 6yzieM 3a65IBaTh, 4TO HY OffHA YBaXKa-
1olas cebst CTpaHa He CTaHET YCTpauBaTh PacIpo-
IaXXy HOBBIX TEXHOJIOTMII U CEKPETOB IPOU3BOJ-
crBa. Kpome Toro, ecnm onmparbcs TONbKO Ha 3a-
VIMCTBOBAHHbIE TEXHOJIOTYM, TO Mbl 3aKOHCEPBUPY-
€M Hallly TEXHO/IOTMYECKYI0 OTCTa/IOCTb ¥ OKaXKeM-
Cs B 3aBMCHMMOCTM OT TE€XHOJIOTMYECKM M Hay4HO
Pa3BUTBIX cTpaH. [loaToMy HaM HEOOXOFMMO pas-
BUBATh COOCTBEHHYIO HAyKYy.

Jly1s1 3TOrO0 HaM HEOOXOLVIMO YCKOPUTH MOOU-
NM3aVI0 HAYYHO-TEXHMYECKOTO IOTEHIIMAaa CTpa-
HBI, COCPeJJOTOYNTD PeCypChl Ha BBIOPaHHBIX IPHO-
PUTETHBIX HAIIPAB/IEHMUAX PA3BUTHUA HAYKM, CO3/IaTh
YCIIOBMA [/l aKTMBHOTO BHENPEHM: €€ JNOCTIKe-
HWII B TPOM3BOJCTBO.

HoBble  HayyHO-TeXHMYeCKNe  HaIpasje-
HMA — OMOTEXHOIOIMM, HAHOTEXHOJIOIUM, KOC-
My4ecKas [esATe/IbHOCTb ¥ MH(QOPMALMOHHO-
KOMMYHMKAIMIOHHbIE T€XHOJIOTMM — 3TO Te ce-
PBI, I7ie MBI MIMeeM IaHC TOOUThCS KOHKPETHBIX pe-
3y/IbTaTOB IIPM IAPTHEPCTBE C OTEYECTBEHHBIM U
TPaHCHAIVIOHATIbHBIM OM3HECOM.

51 obpaiach KO BCEM CPeICTBaM MAaccOBOI
MHGOPMAIUY C TPU3BIBOM LIVPe OCBEIATh X0, MH-
pycrpuammsanyu. Ceifdac 0c06eHHO Ba>KHO, YTOOBI
B Ka3aXCTaHCKOM OOIIeCTBE [JOMUHMPOBAIN BeNN-
KM TyX IHHOBALMII ¥ HEYKPOTMMOE CTpeM/IEHNE K
HOBBIM CBEpPILEHVAM.

Hypcynrtan Ha3ap6aes,
Mpe3uaeHT Pecny6nunkn KasaxcraH
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Mbl CTHDOMM KOCMWUECRYIO
NPOMbILIICHHOCTD CTRAHDbI

Ha Bonpockl »ypHana «Kocmuuyeckme vccnegoBaHUsS U
TexHonornn» oteedvaeT [lpeacepatens HauuoHanbHOro
KOCMMYeckoro areHtctBa KasaxctaHa Tanrat Mycabaes

Havame 2007 ropma

6110 co3gano Hanmo-

HaJIbHOEe KOCMWYeCKoe

areHTCTBO — TIepBoe
IOTTHOLIEHHO®E KOCMUYecKoe
BeOMCTBO B VICTOPUMU CTPAaHBI.
Kaxk npoumnu nepBbie rogpl cTa-
HOB/ICHU: areHTCTBA, YTO MpU-
IIVIOCh pelIaTh B IepBoOOYepes-
HOM NopsApKe?

— Jla meycTBUTENBHO, CO3-
IOaHKe KOCMMYECKON OTpacin
CTpaHbl — 3TO CTPaTerM4ecKu
BaKHasA I HAIero Tocyhap-
CTBa 3ajava, CToALIAs Iepen
HauyoHanpHBIM  KOCMMYECKUM
areHTCTBOM, KOTOpoe ObUIo 06-
pasoBano Ykasom IIpesupenra
PK 27 mapta 2007 ropa, Kak ca-
MOCTOATENbHBIN  LIEHTPa/TbHbII
OpraH TOCyapCTBEHHOIO yIIPaB-
JIeHMsI, OTBETCTBEHHBII 3a cepy
KOCMUYECKOI IeATEeTbHOCT.

C mnepBbIX AHel (yHKIMO-
HuposaHua KaskocMmoca Kak ca-
MOCTOATEIBHOTO TOCYHAapCTBEH-
HOTO OpraHa OblI MPOBeJieH aHa-
JIN3 Pa3BUTUA KOCMUYECKON Jie-
SATEPHOCTU CTPaHbl. OOBEKTUB-
HBIJI aHa/MU3 I0Kas3as, 4ToO CTpa-
Ha, Ha TEPPUTOPUU KOTOPOI pac-
IIOJIOXKEH KPYIHENINII B Mupe
U YHUKaJIbHbBI KOCMOZIPOM, He
obmafaer Hay4YHO-TEXHMIECKON
6a30i1 I CO3[AHMS PAKETHO-
KOCMIUYECKOJ TeXHMKU U He
UMeeT PasBUTOTO KOCMMYECKO-
IO CeTMEHTA.

ITpo61eMHOII CTOPOHOI! 5B-
NAeTCs MOPAIbHBII U (usnde-
CKMII M3HOC OCHOBHBIX CPEJICTB
KOCMOJIpOMa «barikonyp»,

BCJIEICTBME KOTOpPOro B Omu-
Kaitmue 10 ner cymecTByoomue
00'beKTHI KOCMOZIpOMa JCYepIIa-
10T cBOM pecypchl. Kpome Toro,
CYILIeCTBYeT HENOCTaTOK B CIIe-
L[Ma/INCTAX, KOTOpble 06/IafaroT
IIPAKTUYECKMM OIIBITOM, HaBBI-
KaMM M YMEHUSAMMU PaspaboTKu
KOCMMYECKOI TeXHUKI.

CeropHs yKe BCeM OYeBUJ-
HO, 4TO 3¢ deKTBHOE OCBOEHME
KOCMOca TpebyeT oIleperxalolero
pasBuTUA (YHEAMEHTAIBHBIX U
IIPUKJIaIHBIX VICCTIeOBAHMIA B Ta-
KIX 06/1aCTsIX, KaK (pusmka 6mmk-
HETo U JJaJIbHero KOCMOCa, pajiu-
O03/IEKTPOHMKA U CBSI3b, MaTePy-
aJIoBefieHIe, KOCMIYEeCKoe Ipu-
6opocTpoeHNe, ANCTAHIMIOHHOE
3oHfupoBanne 3emmn. Vicxopsa
U3 M3/I0XKEHHOTO, B HBIHEIIHNX
YCTIOBMAX, KOIfA KOCMMYeCcKas
[esITeNIbHOCTb B PecIyOnuKe Ha-
XOJUTCS Ha CBOEN paHHel CTafuu
Pa3BUTHS, )KUSHEHHO HeOoOXOMM-
MO 00€eCIeYnTh MOIITHOE HayYHOe
COTIPOBOXKJIEHNE BCEX IPOEKTOB
110 CO3JAHMI0 KOCMUYECKON TeX-
HVIKJ VI TEXHOJIOTMIL.

IIpesupment crpannl H.A.
Hasap6aeB Bcerna yxessit u yne-
nsieT 0coboe BHYUMaHME KOCMIM-
YECKOV JeATENTbHOCTY CTPAHbI I
OKa3bIBaeT €l OIPOMHYIO IIOfI-
mepxky. Ilpesupmentom Pecmy-
6mmky  Kasaxcran mocraBieHa
3ajjada: pa3paboTaTh 1 IOITAI-
HO peanu3oBaTh HOITOCPOYHYIO
IIpOrpaMMy CO3[JaHUA U Pa3BHU-
TUS KOCMUYECKOI OTPACTIIL.

Ceif4ac 10 MCTeYEHUN IATH
JIeT ¢ MOMeHTa 00pa3oBaHU:A

areHTCTBa Mbl CyMeM BOOUTbCS
OIIpEfle/IEHHbIX PE3YIbTATOB, O
KOTOPBIX Peyb IOJET HIDKE.

B nemom Mory ckasaTb, 4TO
Mbl IPOLIIM C/IOXKHBIE MOMEH-
TbI CBOEr0 CTaHOBJIEHUS KaK I0-
CopraHa u s BepIo, YTO HECMOTPS
Ha OTPOMHBIE TPYJHOCTHU, KOTO-
pble ecTb U OYAYT Ha 3TOM IyTH,
MBI CyM€eM [JOCTUYb [TOCTAB/IEH-
HBIX IIeJIel.

— Ilepex Kasaxcranom
CTOMT CTpaTermdyecKas 3agada
OTPOMHOI1 CIOXKHOCTM — CO3-
JaHNe CcOOCTBEHHON KOCMITye-
ckoit orpaciu. Yo ee Gyner ot-
IMYaTh OT KOCMOHABTUKN APY-
rux crpan? llenu u npuopure-
ThI? Kakue Gapbeps! mpugercs
HaM Ipeofo/IeTh Ha 3TOM IyTu?

— Jna KasaxcraHa, sABA-
IOLllerocad JMHAaMUYHO pa3BUBa-
IOLIVMCSL TOCY[JApCTBOM, pasBU-
THE KOCMMYECKON [ieATelIbHO-
CTU ABNIAETCA OfHUMM U3 MOLI-
HbIX (aKTOpOB  peanmusalnu
Crparervn MHAYCTPUANbHO-
MHHOBAIVIOHHOTO PasBUTHA.
Hanuune Ha Tepputopun crpa-
HBl KPYIIHEJIIEr0 B MIUpPE KOC-
mogpoma  «baitkonyp»,  mo-
TpeOHOCTM  3KOHOMUKM, Ha-
LIMOHA/IbHON 0€30IacHOCTH U
000POHBI B KOCMMYECKMX TeX-
HOJIOTMAX M YCIyTax, a TaKke
HAay4YHO-TeXHMUYECKUI U Kafpo-
BBIII TIOTeHIL[MAN, CHOPMUPOBAH-
HBIII B ITpOIIeJIINe TOAbI, CO3/ia-
I0T OOBEKTVBHBIC MPEAIIOCHII-
KU 151 GOpMUpPOBaHUS B CTpaHe
KOCMIYECKOV OTPaCIIN.




Peciiy6nmka Kasaxcran siB-
nserca Tperbeit u3 crpan CHI,
KoTopass mo uHunuaruse llpe-
supienta H.A. HasapbaeBa npu-
HANA U peanusyeT CBOI HalLu-
OHAJIbHYI0 KOCMMYECKYI0 IIpO-
rpammy.

Peanusanma KoCMMUYECKUX
mnpoexktoB Pecnybnuku Kaszax-
CTaH — 3TO BAXKHBIN peCcypc MH-
HOBAIMOHHOTO pa3BuTus. [Ipak-
TUKOJ BefyIIMX TOCYHAapCTB
MUpa [OKa3aHO, YTO KOCMMUdYe-
CKad JIeATeTbHOCTb — 3TO (hak-
TOpP BBICOKOTEXHOJIOTMYHOTO U
KOHKYPEHTOCIIOCOOHOTO pasBM-
TuA. JleBU3 COBpeMEHHONM KOC-

MOHABTMKM — BCe [/ ToCyaap-
CTBa, BCe I 0011eCTBa, BCe A/
yesloBeKa.

Peanm3anysa mpoekToB B ce-
pe KOCMMYECKOi [eATeTbHOCTU
B Kasaxcrane cMoXeT 1aTh CUJIb-
HBIIl MIMITY/IbC PELIeHMIO 3ajad
10 pasBUTHIO MHAYCTPUANbHO-
VMHHOBAIIIOHHOTO CEKTOpa 9KO-
HOMUKM CTPaHBL.

YTo KacaeTcsi KOHKPEeTHOI
Haleil JeATebHOCTU, TO MOTY
CKa3aTb C/efiylolee.

B wmemax dopmuposanus
MOTHOLIEHHOM KOCMUYECKOI OT-
paciu CTpaHBI Ha MpeACcTOAMINI
IUTAaHUPYeMBIl TIepUOJ HeobXo-

AuMMO ofecriedeHme pasBUTUA
CIIElyIOIIX HaIpaBJIEHMII KOC-
MUYECKON AesTeTbHOCTU:

1. Cospanue 1 pasBuTHE Op-
OUTaNbHON TPYIIUPOBKU CIIYT-
HUKOB cBsA3u cepun «KazSat».

I'pynmuposka KA cepun
«KazSat» obecrieaut HOBbIE TeX-
HMYECKNE BO3MOXXHOCTU  [Jis
OKasaHusA yCIyr B TaKux Ilep-
CIEeKTVBHBIX HaIlpaB/IeHMAX,
KaK HeTIOCPe/ICTBEHHOE TeyleBe-
IIaHue, TejeBellaHle BBICOKON
YeTKOCTM, YCIYTU IPAMOTO M-
POKOIIOZIOCHOTO  aBOHEHTCKO-
IO [OCTyIla BO BCEMUPHYIO CETb
Wurepner, My/IbTUMEMITHOE
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KA3KOCMOC

CIIyTHMKOBOE BelljJaHMe C IIepe-
naueit TB-curnanos, VIHTepHeT-
Tpaduka M 3BYKOBOTO BellaHMs
HEIIOCPeICTBEHHO Ha TepMMHa-
JIbI MOOU/IbHBIX a00HEHTOB.

ITO MO3BONUT NPUJATD 3HA-
YUTENIbHBIN UMIIYIbC Pa3BUTUIO
OTEYECTBEHHON TEIEKOMMYHI-
KallMOHHOI OTpaciy, obecre-
YUTb OPTaHbl TOCYLAPCTBEHHOTO
yIIpaBJIeHNUA He3aBMCUMbBIMU Ka-
HajlaMI CIIYTHUKOBOJ CBA3M.

2. CospaHue u pasBuUTHUE
KOCMUYECKON CUCTEMBI TUCTaH-
L[MOHHOTO 3OHJVPOBAaHUA 3eM-
m (KC [133) B xomIiekce ¢ pas-
BuTHeM HanumonanpHOM cucre-
MBI KOCMUYECKOTO MOHUTOPUH-
ra (HCKM) Ha OCHOBE JaHHBIX
IVMCTAaHIVIOHHOTO  30HAMPOBa-
HUS 3eMIN.

KC 133 coBmectHo c HCKM
IpefHa3HAYEHDbl I peIleHNs
cTparermyeckux 3amad gnasa Ka-
3aXCTaHa, B YaCTHOCTH, JaHHbIE
KC 133 6ymyr mcnonb3oBaThb-
¢ B MHTepecax MmHucrepcraa
Ce/IbCKOTO  XO0341iCTBa, MUMHU-
CTepCTBa IO YPE3BBIYAIHBIM CU-

Kocmuueckne nccnegosaHust n texHonorum /01/ 2012

TyauusaM, MuHucTepcTBa OXpa-
Hbl OKpY>)Kaiolllell cpembl, Mu-
HuCTepcTBa 060poHBI, Komurera
HAI[VIOHA/IbHOV 6€30IacHOCTY U

APYTUX BEOMCTB CTPAHBbL.
3. Cosmanue W pasBUTHE

KocMuyeckux ammaparos (KA)

HayYHOTO Ha3HAYeHUA.

Ananms paspaboTaHHBIX
IIPOEKTHBIX MaTepuajaoB IIOKa-
3BIBAET, YTO CO3/JaHbl HEOOXOMM-
Mble TIPENTIOCHIIKY I YCHel-
HOJI peann3anuy IpoeKTa cosfia-
HUS KOCMMYECKOJ CUCTEMBbI Ha-
yunoro HasHadeHus (KCHH).
OmpepeneHbl HaydHble (yHpa-
MeHTaJIbHble U IpUKIafgHbIe 3a-
Jauy, KOTOpPblE MOXKHO pellaTh
C IIOMOIIbI0 KOCMUYECKMX alllla-
paToB, BbIfie/IeHa 13 HUX [TePBOO-
JyepefHasA U akTyanbHas A Ka-
3axXCTaHa 3ajjaya — MCCIeNoBa-
HUe IIPefBECTHUKOB 3eMJIETpsI-
ceHuit. PaspaboraH ImepedyeHb
HAy4HOIT aImaparyps! u npubo-
POB, a TaKkXe ITOJIe3HOI Harpys-
KM, KOTOpBbIe BO3MOKHO YCTaHO-
Buth Ha KA. Pabotsl 1o atomy
IIPOEKTY OCHOBBIBA/ICh Ha 3apy-

Oe>XKHOM OIIBITE, B MEPBYI0 OdUe-
perb ®panuvn u Poccun. Boipa-
60TaHbI TPeOOBAHNS K HA3€MHO-
My KOMIUIeKCy ympapneHusa KA
U Ha3eMHOMY I[eJIeBOMY KOM-
IUIEKCY, pa3pabOTaHO TEXHUKO-
9KOHOMMYECKOE  OOOCHOBaHIME
cosgannsga KCHH.

4. PeanbHBIM IIArOM B pas-
BUTUM KOCMWYECKON JesTeNb-
HOCTHU CTaHeT co3fanme Harmo-
HaJIbHOTO KOCMIYECKOTO IIeHTpa
B I. AcTaHa, KOTOPbIl JO/DKEH
CTaTh AIPOM KOCMMYECKOMN Jies-
TenpHOCTU KazaxcraHa.

Cospganne HammonanpHOrO
KOCMMYECKOTO L[eHTPa T03BO/IUT
pelnTh 3afady IOCTENeHHOIo
ocBoeHnss KasaxctaHoM KOCMU-
YeCKUX TEXHOJIOTUII M BOBJIEYD
KaK MOXXHO Oojbliiee KOmude-
CTBO OTEYECTBEHHBIX ITPOMBIII-
JIEHHBIX IPeANPUATIIL B KOCMMU-
YeCKYI0 JIeATeTbHOCTD.

OcHoBo
MIUYECKOl OTpaciu sBJACTCA
IIPOEKTHO-KOHCTPYKTOpCKast U
TeXHO/Iorn4yeckass 6asa mpoms-
BopicTBa KA.

Cospanne COOCTBEHHOTO
CrenyanbHOro KOHCTPYKTOPCKO-
TEXHOIOTUYIECKOTO OI0PO KOCMIM-
YeCKOl TEXHUKU CO COOPOYHO-
UCIIBITATEIBHBIM ~ KOMIIIEKCOM
mo cbopke u ucmblTaHmaM KA
MMO3BO/IUT Ha HAYaJbHOM I3Tare
obecreunTh MOTHOLIEHHOE Yd4a-
CTUe Ka3aXCTAaHCKUX CIIeIaan-
CTOB COBMECTHO C (ppaHIIy3CKM-
MM CHEIVaICTaMIi B CO3TaHUN
OTEeYeCTBEHHBIX CITYTHUKOB, a B
[IOCTIEfICTBUM Pa3pabaTbIBaTh U
CO3aBaTh CITyTHMKOBBIE CHCTe-
MBI CAMOCTOSITE/THHO.

5. PasButme Hay4HOII U
HAayYHO-TEXHOJIOTMYECKOI 6a3bl
KOCMIYECKO IeATeTbHOCTH.

Hemn m 3ajauu Hay4HOrO
6710Ka TO/DKHBI ONPERENAThCS
13 He0OXOAMMOCTI POpPMUPOBa-
HUA LIeIOCTHOM CHUCTeMbI Hayd-
HBIX MCCTIEOBaHMII, pa3pabor-
KM, VICTIBITAHMII U1 IIPOU3BOJICTBA
KOCMUYECKON TEXHUKU. ITO IO-
3BOJIUT Ha OCHOBE COBPEeMEHHBIX
TOCTYDKEHUII HayKM U TEXHMKIU
obecreunTh CO3/aHIe U 3aITyCKU

CO3gaHMA KOC-




KA pasanyHBIX THIIOB, CO3[a-
HUe alapaTHO-IPOrPAMMHBIX
CPELCTB MCIIOIb30BAHMA KOCMM-
YeCKUX CUCTEM KOHEYHBIMU TIO-
TpebuTensiMn, a Takxe obecme-
YeHMe JUHAMWYHOTO IPOIBIIKe-
Hus Kasaxcrana nmo mpropurer-
HBIM HAIlPaB/IeHMsIM TEXHOIOT -
YECKOTO PasBUTHMSA KOCMUYECKOI
IeSTENbHOCTI.

6. IIpakTudeckoe mpuMeHe-
HIe KOCMUNYECKUX CUCTEM CBi-
31 U BeIaHNA, IMUCTAaHIOVMOHHOTO
30HAMPOBAHUA 3eM/IH, [I106aIb-
HBIX CIIyTHMKOBBIX HABUTAIIMOH-
woix cucteM (TCHH) u Hasem-
HOJl KOCMWY€eCKOi MHPPACTPYK-
TYPBL

CospaHne 1Ie/IeBBIX  KOC-
MUYECKMX CUCTEM He SBJIAET-
csl caMoLieNbl0. JTO  MHCTPY-
MEHT KOHEYHOTo MOoTpebuTesns
VISl PeLIeHNs] C MCIIO/Ib30BaHM-
eM KOCMMYECKMX CHUCTEM 3ajjad
COIMANbHO-9KOHOMUIECKOTO
pa3BI/ITI/IH, preH}IeHI/IH Hagmo-
HaJIbHON 0Oe30macHoCT 1 060-
ponbpl Pecnry6muxy Kasaxcran.
I 2 deKTMBHOTO MCIONb30-
BaHMs 9TOTO UHCTPYMEHTA He0b-
XOAVMMO peann3oBaTh ILieJIeBble
[IPOEKTBHI IIPYMeHEH s KocMude-
CKUX CUCTEM U TEXHOJIOTUIA, pa3-
BEpPHYTb CeTh ONEPATOPOB KOC-
MUYECKUX YCIYT PasINaHbIM I10-
TpebuUTeNSIM.

K Hacrosimemy BpeMeHM B
CTpaHe BO3MOXXHOCTM CITyTHM-
KOBBIX HABUTALMOHHBIX CUCTEM
IIPaKTUYECKN He VCIIONb3YIOTCH.
Haxopmsitcst B cragmm paspabor-
K1 CHUCTEMBbI MOHI/ITOpI/IHra pa-
IVMOHABUTAMIOHHBIX MOJIEN, BhI-
COKOTOYHOIO IIO3UIMOHUPOBA-
HUs, IEPCOHAIBHOTO IIO3MUIIN-
OHMPOBAHNs, HABUTAIVOHHOI
IIOffEPXKKY TPAHCIIOPTHO Te-
JIEMAaTUKM, OTCYTCTBYET Ha3eM-
Hast MHPPACTPyKTypa.

Takum o06pasom, sBIsIeT-
Cs1 aKTyaIbHOI pa3paborTka u
peanusanysl CUCTEMHOTO IIPO-
€KTa CO3JaHUsI Ha3eMHOIl WH-
(pacTpyKTypbl CHUCTEMBI BBICO-
KOTOYHOJ CIIyTHMKOBOJ) HaBMI-
raumy Pecnybnuku KasaxcraH,
CITyTHMKOBOJI TeoIe3nIecKon

CeTH, OKa3aHye MMPOKOTO CIeK-
Tpa YC/IyT Ha OCHOBE CITyTHMKO-
BbIX HABUTAIVIOHHBIX CUCTEM.

7. Pa3BuTne NojHOIpPaBHO-
TO MEeXIyHapOJHOTO COTPYHHM-
yectBa Pecrry6rmmkm Kasaxcran
B 00JacT KOCMMUYECKONM [esi-
TENIbHOCTHU ITyTeM pas3paboTKu u
PasBUTKs JOTOBOPHO-IIPABOBOIL
6asbl COTPy[HMYECTBA C JPYIU-
MM TOCYJapCTBaMM, ABJIAIONIN-
MUCA MUPOBBIMU JIMIEPaMU B
06/macTyt KOCMIYECKOI HesiTeNb-
HOCTM, IIyTeM Yydactus Pecmy-
6muku Kasaxcran B peanmsarnu
MEXIyHapOJHbIX IIPOEKTOB IIO
CO37IaHMI0 KOCMUYECKON TEeXHU-
KU, TeXHOJIOTHIT, 06bEKTOB KOC-
MIYeCcKOil MHQPACTPYKTYpHI, a
TaK>Xe B HayYHbIX MICCTIEJOBAHM-
AX B Koollepaumum ¢ BeHYIIH/IMI/I
MVPOBBIMU IIPOU3BOANTETAMMN.

Peanu3sanusa ykasaHHBIX Me-
ponpusaTuit no3sonut Kasaxcra-
HY BOJMTU B MEX/[YHAPOJSHYIO KO-
onepanyio ¥ MUPOBON PHIHOK
KOCMIYEeCKNX YC/IYT, YCTAHOBUTD
IIPOYHBIE IIAPTHEPCKYE OTHOLIe-
HIA C BeAyLIMU pa3paboTdmKa-

KA3KOCMOC

——r N
F 1

MU U TIPOU3BOJAUTEIAMU KOCMMU-
YeCKOM TeXHUKM U TeXHOIOTUI
u Oyfer coco6CTBOBATh CO3/a-
Huio B Pecnybnmke Kasaxcran
KOCMIYECKOI OTpaciau MUPOBO-
IO YpOBHA

8. PasBuTne kampoBoro Io-
TEeHIMaJIa ¥ HOPMaTUBHO IIPaBO-
BOJI ¥ HOPMaTUBHO-TEXHIYECKOI
6asbl KOCMMYECKOJ JIeATe/IbHO-
ctu 4epe3 GOPMUPOBAHILE CHCTe-
MBI KaZipOBOro obecIedeH st Koc-
MIYECKON AeATeTbHOCTU U TIOJT-
HOLIEHHOJM HOPMATMBHOJ IpaBo-
BOJI I HOPMAaTVUBHO-TEXHIIECKO
6aspl I pasBUTUSA KOCMUYeE-
CKOJ1 OTpaciu.

PasButie Ha cucTemMHOM
OCHOBE BBIJIe/ICHHbIX HaIpaB-
JIEHMIT COCTaB/IA€T OCHOBHYIO
TPYIIly IPUOPUTETOB Pa3BUTH
KocMM4eckoit orpaciu B Pecrry-
6mmke Kasaxcran Ha gonrocpod-
HYIO IIepCIIEKTHBY.

B nenom, peammsauma koc-
MUYECKMX  IIPOEKTOB  BHeCeT
OTPOMHBII BK/IaJ, B Hay4HO-
TEXHUYECKOE U COLMAIbHO-
9KOHOMIYecKoe pasBurtue Kasax-

Kocmuueckme nccnepgosaHus u TexHonorum /01/ 2012
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crana. Kocmmyeckoe areHTCTBO
Zie/laeT Bce HeOOXOAUMOe, 4TOObI
CO3[laTh B CTpaHe IIOTHOLIEHHYIO,
OTBEYAIOLIYI0 MHTEpecaM U II0-
TpeOGHOCTSIM roCyfapCcTBa 1 ob1te-
CTBa KOCMUYECKYI0 OTpacib. Bce
VHULVVPOBAHHBIE HAMM KOCMM-
YecKye MPOEKTBbl CIyXKaT ORHO
e/t — 06ecrednTb KOHKYPEeHTO-
cniocobnoctb Kasaxcrana.

— OpgHUM U3 BaKHEMIIIX
npuoputeros ana  Kasaxcra-
Ha ABJIAETCA COXpaHeHNe I pa3-
BUTHE KocMoppoma baiikonyp,
MOTHOIIEHHOEe Yy4YacTue oTeyde-
CTBEHHBIX NpeNpUATUIL B €ro
paborte. B 3T0it cCBA3M KaK M Ha-
CKObKO pealbHAa COBMECTHas
padora c 3amyckalmMMyu KOM-
naHusaAvMu Ha baiikonype «Ha-
3eMHBIII crapT», KocMoTpac»?

— Hammume kocmoppo-
Ma «balikonyp» mpegocTaBa-
er KasaxcraHy YHUKa/JIbHYIO
BO3MOXXHOCTb [jId ydYacTus B
MIPOM3BOAVIMBIX C HETO 3aIly-
ckax KA, HakomieHus OIIbI-
Ta ¥ IOTEeHLMaaa B 00macTu
HOATOTOBKM, OOCTY)XMBaHMA U
OCYIIECTB/IEHMAA ITyCKOB pPaKeT-
HOCUTeNe, PpasBUTUA  COO-
CTBEHHOI ~ INPOM3BOJCTBEHHO-
UCIIBITATENbHON 6a3bl. Y4yacTue
KasaxcTaHa B pasnuyYHBIX BU-
JlaX JIeATeNbHOCTU U B peannsa-
LIV MEXTyHapOJHBIX IIPOEKTOB,
ocymlecTBisAeMbIX Ha baiikony-
pe, SIB/IIeTCsI OfHOM U3 Hanboree
IIPMOPUTETHBIX 3a/Iad.

Bo ucnonnenne nopydeHus
I'maBpl rocymapcTBa KacaTesb-
HO TIOCTENEHHOTO BXOXIEHUS
Ha Kommlekc «bajikonyp» Ka-
3aXCTaHa, HeOOXONUMO IPUHATD
Mepbl 10 y4acTMIO B IIPOEKTaX
KOMMEpYeCKOT0  MCIOIb30Ba-
Hus paker-Hocuteneit (PH) «3e-
HUT» U «,[[Hel'lp» Ha KOCMOJpO-
Me «barikoHyp» ¢ Henbio addek-
TUBHOTO JCIIO/Ib30BaHUsA U pas-
BUTUA KOMIlIeKca «baitkoHyp»
B COOCTBEHHBIX MHTepecax. ITo
HaIpaBjIeHMe NO/DKHO CTaTh Off-
HUM U3 IPYOPUTETHBIX B Pa3Bu-
TV KOCMUYECKON e TeTbHOCTU
B cTpane jo0 2030 ropa.

Kocmuueckne nccnegosaHust n texHonorum /01/ 2012

B nHacrosamee Bpemsa Kas-
KOCMOCOM B KadeCcTBe Mep IIO
3P PeKTMBHOMY UCIIONb30BAHNIIO
U pasBUTUIO KoMIUlekca «bait-
KOHYp» B MHTepecax Kasaxcra-
Ha IIpefIonaraerca obecrede-
Hue yyactua KasaxcraHa B pea-
NM3aLUY TPeX MPOEeKTOB Ha KOC-
moppome «bajikonyp»:

®  co3faHue KOCMIYIECKO-
ro pakerHoro kommekca (KPK)

«bariTepex»;

®  KOMMepueckoe nc-
nonb3oBaHue PH «[IHenp»;

®  KOMMepuecKoe nc-

nonbsoBanusa PH «3ennt».

B Hacrosamee Bpema Kas-
KOCMOC JOOM/ICSI TOTO, YTO KOM-
manug AO «HK «Kasakcran
Fappin Canapei» Bnageer 10%
akmin 3A0 «MKK  «Kocmo-
tpac». Ilo mroram pesTenbHO-
ctn 3AO «MKK «Kocmotpac» 3a
2010 roj KazaxcTaHCKas CTOPOHA
Mo/Ty4naa JUBUAEH[bI IO CBO-
uM akuusM. Begercs pabora mo
IpUOOPETEHUIO TOMOTHUTETBHO
23,3% axkumit 3AO «MKK «Koc-
MOTpac» I MapUTETHOTO yda-
ctus ¢ Poccuert n Yxpannoii.

Bompoc 06 yuactum Kasax-
CTaHa B KOMMEPYECKOM MCIIO/Ib-
soBanuu PH «3ennt» npopaba-
TBIBAETCSA C POCCUIICKOI M YKpa-
WMHCKOVI CTOpOHaMM.

— IIpoexr «bajirepek» 1o
MHEHHMI0 MHOTMX 3KCIEepPTOB
CTal «TONrocTpoeM». Bo3Mok-
Ha 1M CUTyalys, IpU KOTOPOIi
KasaxcraH CKOppeKTupyer y4a-
ctue B 3ToM npoekte? EcTp mu
CLleHapuii WIN 3alacHOl Bapu-
aHT felicTBUII MpU TaKOM pas-
BUTHUH COOBITHII?

— IlpoexT 1O co3gaHMIO
KPK «bBaiiTepek» sBIAeTCS ca-
MbIM MacIITabGHBIM MEXYHAPOA-
HBIM KOCMIYECKMM IIPOEKTOM Ha
BCEM IIOCTCOBETCKOM IIPOCTpaH-
crBe. B CCCP cosmanmem aHasmo-
rmanbix KPK 3anmmanocs 6omee
40 COI03HBIX MUHUCTEPCTB U Be-
TOMCTB, a TaK>Ke COTHM ITPOMBIIII-
JIEHHBIX TIPeAIPUATHIL.

K momenTy nopgnmcanus co-
rmamenus ¢ Poccueit o peanmnsa-

1y npoekTa B 2004 roxy, Kasax-
CTaH He pacIosaraa COOTBETCTBY-
IOIIMM HAay4HO-TEXHMYECKUM U
KaJIpOBBIM ITOTEHIIVIATIOM, MIMeEI0-
I{M OIIBIT CO3JAHMS TOFOOHBIX
KOCMUYECKMX  Mera-IpOeKTOB.
EcrecTBeHHO, 4TO MMeNM MecTO
MHOTOYNC/ICHHbIe OOBEKTMBHbBIE
U CyOBEeKTVBHBIE OOCTOSATENTBCTBA
Ha mytu cosfanua KPK «baii-
Tepek». K HUM MOXXHO OTHeCTH:
OLIMOKY B OLIEHKEe CPOKOB MCIION-
HeHIs, He3aBepLUIEHHOCTb JCIIBI-
taHuit PH «Anrapa», mepenoc
Mmecta crpoutenbcTBa KPK «bait-
Tepek» 1 T.JI. B KoHeuHOM cue-
Te BCe 3TO IPUBENIO K TOMY, YTO
CPOKM 3aBepIUEHUs CO3JAHMA
KPK sarsHymmch, a 3alM05KeHHast
B 9CKM3HOM IIPOEKTe CTOMMOCTDb
BO3POC/Ia MHOTOKDPATHO.

C Ka3aXxCTaHCKOJM CTOPOHBI
MTO/ITOTOBKOJ 3TOTO MEXIIpaBM-
TE/IbCTBEHHOTO COIIALIEHMS 3a-
HUMAIUCh JIIOAY, Majo 4YTO IIO-
HUMaBIlIME, YTO OHM [e/NaloT.
B cornameHny He IPOMNMCAHbI
CPOKM CIauM B SKCIUTyaTaLlMIo
KOMIITIEKCa, He YYTeHbI BO3MOX-
Hble pucku jia Kasaxcrana, Het
HUKaKOJl OTBETCTBEHHOCTH pOC-
CUIICKOM CTOPOHBI, IpefIpus-
TUS KOTOPOII U SABJIAIOTCSA OCHOB-
HBIMM UCTIONMHUTeNAMU. VI, Ha-
KOHel, 3aIlJiCaHa LieHa KOMILIEeK-
ca — 223 MnH. gonnapos. B mupe
HUTZE ¥ HUKOT/Ia KOMIUIEKCBI Ta-
KOTo Maciitaba He MMeJIM TaKoi
«CMENTHO» 1Ie€HBI.

B Hacrosamee Bpemsa Kas-
KOCMOCOM TIPMHMMAIOTCA Kap-
IOVHATbHBIE MEpbl IO PeLIeHNIO
IPO6IEMHBIX BOIIPOCOB II0 IIPO-
exTy KPK «baiitepex», Halaxu-
BaHMIO YeTKOJ KOOPAMHALINM pa-
60T ¢ pOCCUIICKVIMY TTapTHEPAMIL.

Kaskocmocom u PockocMmo-
COM paspaboTaHBL M COI/IACOBA-
Hbl OpPraHM3alMIOHHbIE JOKYMEH-
ThI, peI/laMeHTUPYIOIME UX B3a-
UMOJENCTBME M UX B3aMMHYIO
OTBETCTBEHHOCTb IIpM peanmusa-
LU TIPOEKTA.

Pa3paboTaHO  TAaKTMKO-TeX-
HIYECKOe 3ajlaHMe Ha OIIbITHO-
KOHCTPYKTOPCKYIO paboTy I10 CO3-
nanmo KPK «baritepek», yrBepx-




menHoe Kaskocmocom n Pockoc-
MOCOM 1 COITIACOBaHHOe IIpefl-
OpUATUAMY — COUCIIONHUTEA-
mu Poccniickoit @epepanyn u Pe-
crry6muky Kasaxcran.

B menax cHmKeHUA IOMU-
TUYECKMX Y 9KOHOMMYECKUX PU-
cxoB m1a KasaxcraHa B peannsa-
LMY IIPOeKTa MOATOTOBJIEH VI Ha-
IIpaB/ieH Ha COT/IaCOBaHMe POC-
cuiickoit cropoHe npoekt IIpo-
TOKOJIa O BHECEHMM M3MEHEHMII
B Cornamenue Mmexpy Ilpasu-
TenbcTBOM Pecrry6muknu Kasax-
cran u IlpaButenbcrsom Poc-
cutickonn Pepmepanuu o cospa-
Huu KPK «baiitepex» ot 22 ne-
Kabps 2004 roga.

B nensax cHmkenysa ¢uHaH-
COBBIX PMCKOB Ha ypoBHe Kas-
KocMoca 1 PockocMmoca mpopa-
6aThIBaeTCs BONPOC M3MEHEHVsI
CXeMBI peany3alyy MpoeKTa ITy-
TeM ero copUHaHCHPOBAHNs 3a-
MHTEPEeCOBAaHHBIMI CTOPOHAMIL.

— bonpmoe BHUMaHMeE ce-
TOOHS IPUBJIEYEHO K CO3Ja-
oo Kocmuueckoro Ilentpa
B AcraHe, ero mHepBOro 3Tama
C60pOYHO-UCHBITATENIHHOTO
xommiekca (C6VIK). Kak mpo-
xogut crpoutenscrso? Korpma
KOMIUIEKC BCTYIIUT B CTPOIi?

— AO «HK «KFC» Ha 3e-
MENIbHOM  y4acTKe IUIOLIAfibIo
30 ra, pacIonoXeHHOM II0 TIPO-
criexty TypaH (palioH pa3BA3Ku
Ha a3poIIOpPT), peanmnsyeT IIpo-
eKT co3manmug HaimonanpHOTO
kocmmdeckoro uexrpa (HKILI) B
r. Acrane.

Lenvto cosmanmsa HKII sB-
JIA€TCS TePPUTOPUAIbHAS U TeX-
HOJIOTMYecKass MHTerpanys Ipo-
V3BOJCTBEHHBIX U IIPOEKTHBIX
MIpeanpUATHIL, PAOOTAIOIINX KaK B
cepe KocMIdeCKOiT [esTEBHO-
CTH, TaK ¥ B CMEXHbIX OTPACIAX,
Hay4YHO-00pa30BaTe/IbHbIX  IIeH-
TPOB, YYPEXJIEHUil COLMa/Ib-HO-
Ky/IbTYPHOTO Ha3HAuYeHMs, KOM-
MepYecKuX U JPYIUMX OpraHusa-
IV, KOTOpbIE TOTIOMHAA U YCUIHN-
Bas YT Apyra 6yayT COCOOCTBO-
Bath 3P (PeKTUBHOI e TeNIBHOCTI
xak HKII, Tak u orpacmn.

Kocmuyeckne uccnenoBaHust n texHonornm /01/ 2012
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BomtoueHne JaHHOTO IIPO-
€KTa II03BOJIUT CO3[aTb BBICO-
KOTEXHOJIOTMYHBIN ILIEHTp [
obecriedennst  6IaroNpUsTHBIX
YCIOBUII ~ CTAaHOBJIEHUSA  KOC-
Mmudeckoit orpacim Kasaxcra-
Ha, KOHKYPEHTOCIIOCOOHOI Ha
BHEIIIHEM PBIHKE.

Cospanne HanyonanbHOro
KOCMMYECKOTO IIeHTpPa, B COCTa-
Be KOTOporo 6ojiee ecsiTi KOM-
IIJIEKCOB M OTHE/IbHBIX OO'bEKTOB,
OyZeT BeCTUCh B iBE OYEPE/IL.

Hauasno CTPOUTENbCTBA
06bexTOB I ouepeny — sAHBaphb
2011 ropa, OKOHYaHME CTPOU-
TenbctBa — IV kBapran 2013
roja.

O6pexkt «COHOPOIHO-UCTIBI-
TaTe/IbHBIl KOMIUIEKC ~KOCMM-
YecKMX aIlIapaToB» IpeJHa3Ha-
YeH JJI NIPOBEfeHMA IPOEKTU-
POBaHMsA, IPOU3BOLCTBA KOCMM-
YeCKMX alllaparos, a TaKXe Ipo-
BeJleHVsI IIPUEMHO-CIATOYHbIX U
KBa/IM(UMKALVIOHHBIX VICIIBITAHMIT
KA u ero cocraBHbIX yacTei.

Taxoke B cocTaBe IIpOEKTa
COMMIKA KA mpemycMoTpeHO
crpoutenbcTBo  3maHusa  Cre-
IUAaTbHOTO  KOHCTPYKTOPCKO-
TEeXHOIOTMYECKOTO OI0PO KOCMM-
yeckoit TexHukn. Ha cerogaam-
HUIT JleHb BBINTOJIHEHBI PabOTHI
IO YCTPOWCTBY (QyHAaMEHTOB U
Kapkaca 3gaHus «CrrenagbHOro
KOHCTPYKTOPCKO-TEXHOTIOTYECKOTO
0I0pO KOCMUYECKOJ TEeXHMKI».
Benyrcst paboTel o cTpouTens-
cTBy 3maHua «HasemHoro cer-
MeHTa KOCMMYECKON CUCTeMbI
IOVICTAaHIIIOHHOTO  30HAMpPOBa-
HUA 3eMIn».

— B Ommkaitmme rogsl B
meiicTBMe BCTYIUT KOCMIT4e-
CKasi CHCTeMa [AMCTAaHIMOHHO-
ro 3oHgupoBaHusa 3emmu. Jlo-
CTaTOYHO /I COBPeMeHeH ee 00-
mK? Yro momydymT CrpaHa or
peanmu3anumy 3TOro npoexkTa?

— Co3pmaBaemasi KoCcMm4Ye-
CKasg CucTeMa JUCTAHIVIOHHO-
rO 30H/IMPOBAaHMS 3eM/IM HalIein
pecuyOnuKy o BCeM TeXHude-
CKVIM IIOKa3aTelnaM KOHKYPEH—
TOCOOHA C 3apyOe>KHbIMU aHAJIO-

Kocmuueckne nccnegosaHust n texHonorum /01/ 2012

ramm, Tak KaK IIPOEKT peannsy-
€TCs1 COBMECTHO CO CTpaTernde-
CKUM IIapTHEPOM — KOMIIaHU-
eit EADS «Astrium» (®pannus),
KpYIHeIIel a3pOKOCMUYIECKON
KoMIaHuelt B EBporie u BTopoit
IO Be/IMYMHE a9POKOCMUYECKOI
KOMITaHMEN B MUpe.

AKTya/lIbHOCTb CO3/JaBaeMoi
CUCTeMBI OTIpefessieTcss HeobXo-
AVMOCTBIO U Ba)XXHOCTBIO Opra-
HM3aLUI €IVIHON TOCYy/JapCTBEH-
HOM CUCTeMbl MOHUTOPMHTIA
OKpY>Kalollleil Cpefibl, IPUPOJ-
HBIX PECYpPCOB ¥ Upe3BBIYAITHBIX
CUTyaluil, IPefCTaB/IALIEN CO-
601 KOMIUIEKC BBIIIOIHAEMBIX
10 HaYYHO-000CHOBAHHBIM IIPO-
rpaMMaM  HaOIIOJeHUit, olle-
HOK, IIPOTHO30B 11 pa3pabarbiBa-
eMbIX Ha VX OCHOBE peKOMeHa-
LUII ¥ BapMaHTOB YIIpaBjIeHYe-
CKUX peLIeHnIi, HeOOXONMBIX 1
NOCTAaTOYHBIX I ObecredeHus
YIIpaB/IeHNA COCTOSIHMEM OKpY-
KaIoeli Cpefibl, IPUPOAHBIX pe-
CYPCOB U 3KOJOTMYECKOi 6es30-
MMaCHOCThIO, obecriedeHnss 060-
POHBI 11 6€30IIaCHOCTY CTPAHbI.

IIpn  peanmsanum  1po-
eKTa OyAyT pelleHbl MHOTHE
COLIMA/IbHO-9KOHOMUYECKIE 3a-
fady, B TOM YUC/Ie IIpefyIpe-
KJleHre U TpefoTBpalleHne
Ype3BBIYANHBIX CUTyaluil, Bje-
KYILIVX 3a co60i1 ribesb Hacere-
HUS M MHOTOMMIIMAPHbIE 6107 -
JKETHBIE 3aTPaThl.

Co3pmanme CUCTEMBI SBIIS-
€TCsA He TOMbKO S3KOHOMUYECKOI
HEeOOXOIMMOCTBIO ObecIedeHns
TOCYIapCTBEHHBIX OPTaHOB aK-
Tya/lbHBIMM HaHHbIMM [I33, HO
U uMeeT HOTEeHIMaja CTpaTeryu-
4eCKOro cImpoca obecredeHns
6esomacHoct u o6opousL. ITpu
3TOM, B CIy4ae MeX/YHapOJHBIX
WIM pPerMOHATbHBIX KOHQIUK-
TOB, 9KOHOMMYECKUl 3pdeKT B
Bume obecriedeHnss 6Ge30IacHO-
CTV ¥ OOOPOHBI CTPaHbl MOXKET
IIPEBBICUTb CTOMMOCTb IIPOEKTa
B HECKOJIBKO pas.

IIpn peamusaumy IpoOeK-
ta Kasaxcran 6ymer umers co6-
CTBEHHYI0 KOCMMYECKYIO CHCTe-
MY C BBICOKVM Ka4yeCTBOM IIOJTy-

yeHuA HaHHbIX JI33 BhIcOKOTO (1
M) u cpegHero (6,5 M) IPOCTpaH-
CTBEHHOTO pa3pelleHus, YTO SB-
JIAETCA MMUIPKEBBIM IIOKasaTe-
JIeM, CYILIECTBEHHO BJIMAIONIINM
Ha MHBECTUIMOHHYIO IIPUBJIEKa-
TeJIBHOCTb CTPaHBbI JJIs1 BJIOXKe-
HUSL B paspabOTKy MHHOBALU-
OHHBIX T€XHOJIOTIA.

Nmerommecss B Kasaxcra-
He IpUeMHble CTaHIVUM pela-
10T HeOOJIbIION Psif 3afad U 110
TeXHNYECKVM XapaKTepUCTMKAM
CIIOCOOHBI  OCYIIECTB/IATb IIPHU-
eM Iie/eBoit MHOPMALM C HU3-
KUM IIPOCTPAHCTBEHHBIM paspe-
IIeHeM C OYeHb HU3KOI CKO-
POCTBIO U C He MPUHAJIEKAIINX
Kasaxcrany cnyrHukos JI33.
Kpome aroro, numeromascsa B Ka-
3axXCTaHe MOCTaBKa JaHHBIX /]33
BBICOKOTO U CPeRHero paspelie-
HUA C VHOCTPaHHBIX CITyTHU-
koB JI33 ¢ BBICOKOI1 nobaBiieH-
HOJ CTOMMOCTbIO, ITOCPE[ICTBOM
VHTEpHET TeXHOJIOTUI U APYTUX
BUJIOB PacIpOCTpaHEHMs JaH-
HbIX JI33 depe3 oduiMambHBIX
AVCTpUOBIOTOPOB, He obecredn-
BaeT pelIeHNsI CTpaTermIecKux
3aflad4 TOCYlapCTBEHHOII 6e30-
[IACHOCTU ¥ OOOPOHBI, Pa3BefKU
U MPOTHO3MPOBAHMUA Ha OCHOBE
nanHbIx [133. ExxeropgHo Ha mpu-
obpeTeHIe KOCMUYECKUX CHUM-
KOB C MHOCTPaHHBIX CITyTHUKOB,
Ka3aXCTaHCKIe OTpeduTeNN
OITAYMBAIOT MWUIVMOHBI TEHTe
VMHOCTPaHHBIM KOMIIaHUAM —
MOCTaBUIMKaM JaHHbIX J133.

DKOHOMMYECKIE BBITOJBI OT
peanmsanyy Ipoekra:

1) yBenmyeHMe SKCIIOPTHOTO
MIOTeHI[MajIa CTPAHBL;

2) yBenmMYeHMe MeX[yHa-
POIHBIX HAay4YHBIX CBf3€H, YTO
COIIPOBOX/A€TCS Pa3BUTIEM Ha-
YYHBIX MCCTIEOBAHMII B 006/1aCTU
CO3MIaHMA KOCMUYECKMX CUCTEM
M MCIIO/Ib30BaHMA JaHHbIX J133;

3) moBbilleHNe 3PdeKTUB-
HOCTM BCEX OTpacyeil 9KOHOMU-
KI, VICTIOTb3YIOIINX Pe3yIbTaThl
IIPOEKTa;

4) TOBBILIEHNE 3aHATOCTU B
BBICOKOTEXHOIOTMYHBIX CEKTO-
Pax 9KOHOMUKM CTPaHbI 1 T.J.




5) pelleHne MHOXeCTBO 3a-
Jad B pas/IM4HBIX CEKTOPaX KO-
HoMuKky Kasaxcrana B 1je/1oM.

— Kakywo ponp Kaskoc-
MOC OTBOJMT CBOEMY HAay4YHOMY
6moxy — AO «HanmoHambHbIi
IIEHTP KOCMMYECKUX MCCIeRo-
BaHMI M TEXHOIOIMIl» M €ro
uncTuTyTamM? KakoBpl nepcnex-
THBBI pasputua llenrpa u ero
Hay4YHO-3KCIepUMeHTaNbHOI
6a3bI?

— B Kasaxcrane 6omee 60
TIeT TPOBOJATCA MCCIENOBAHNA
6/IMDKHETO U Ja/IbHEro KOCMOCa,
PaboThI 110 M3y4eHUI0 3eM/IN U3
KOCMoca.

B 2004 roxy Ha 6ase Hayu-
HBIX MHCTUTYTOB KOCMUYECKO-
ro npoduns 6611 co3nan Llentp
acTpoU3UYECKUX  MCCTIefioBa-
HUIL, peoOpasoBaHHblit B 2008

rOfly B aKIMOHEpHOe OO0IecTBO
«HanmoHanpHbIN LEHTP KOCMU-
YeCKUX MCCIETOBAHNIT I TeXHO-
noruit» (AO «HITKUT»).

Ha ceropusamumit geap AO
«HOKWT» ob6benunser Actpo-
¢usyMYecKnit MHCTUTYT VMEHU
B.I.®ecenkoBa, VHuctutyr mMo0-
Hocdepsl, VIHCTUTYT KocMumde-
CKMX JICCIe[IOBAaHMII MMEHM aKa-
nemuka ¥Y.M.Cynranrasyuna, Vn-
CTUTYT ~ KOCMMYECKOIt
K/ ¥ TEXHOJIOTMiI — W3BECTHbIE
Hay4HO-UCCTIEfIOBATENbCKIE  VH-
CTUTYTBI ~Hallell — pecIryOIuKu,
BHECIIME OTPOMHBII BK/IaJ, B Pas-
BUTHE OTEYECTBEHHOI KOCMITde-
ckoit Hayky. C 9T¥MU VIHCTUTYTa-
MI CBA3aHBl MMEHA BBIJAIOLIMX-
CSl YYEHBIX U OTKPBITMA MUPOBO-
IO YPOBHS B pas3/IM4HbIX 00/IACTAX
Hayk o Kocmoce — B.I'. ®ecenkosa,
I''A. Twuxosa, Y.M. Cynranrasu-

TEXHU-

Ha, T.B. Omaposa, B.J1. [Ipo6>keBa
U ipyTHe.

B Hacrosiee BpeMsa pasBu-
BAIOTCA MCCIENOBAHUA B CIIey-
omyx  obmacrax: acrpodusn-

¢busrKa CONMHEYHO-3eMHBIX
cBsi3eil, QU3MKa [HAMIIECKNX
IIPOL[ECCOB B OKOJIO3€MHOM KOC-
MUYECKOM IIPOCTPAHCTBE, pa-
Auo- 1 reodnsnKa, U3ydeHue He-
CTalL[IOHAPHbIX IIPOLIECCOB B aT-
Mocdepe, 6uocdepe u murocde-
pe 3eMin, KOCMMYECKMIT MOHMU-
TOPMHT IHPUPOJHBIX PECYpPCOB,
Ype3BbIYAMHBIX CUTYallUi, pas-
paboTKa HOBBIX 0Opa3lioB KOC-
MIYECKOI TeXHUKU ¥ KOCMUde-
CKVX TeXHOJIOTHIL.

ITopTBEpK/IeHNEM COOTBET-
CTBUA MUPOBOMY YPOBHIO Ka3ax-
CTaHCKMX (YHAAMEHTAIbHBIX U
[IPUKIAHBIX KOCMUYECKUX VIC-
CJIe[{OBAHWII SIB/ISIETCSI BBIIIO/THE-

KA3KOCMOC

Kocmuyeckne uccnenoBaHust n texHonornm /01/ 2012
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KA3KOCMOC

Hue 60o7ee 30 IPOEKTOB 110 TPaH-
TaM MeX[YHapOJHBIX (OHIOB U
KOMITaHMIA.

Boicoknit ypoBeHb Hay4HO-
MCCTIelOBAaTeNbCKUX PaboT, Impo-
BOJVIMbIX Y4€HBIMM, HOATBEPXK-
JaeTcsi MyONMMKaLUsMU B BBICO-
KODEMTUHIOBBIX ~MEXIYHapOJ-

Kocmuueckne nccnegosaHust n texHonorum /01/ 2012

HBIX HAyYHBIX M3JaHuAX. Toib-
ko B 2008-2011 rr. omy61mKoBa-
HBbI 8 MOHOTpadmit, 420 HayIHBIX
cTaTeu, U3 Hux 172 — B fa/ibHeM
u OmDKHeM 3apybexbe, OKOJO
500 moxmamoB Ha MEXyHapoj-

HBIX M PeclnyONMKaHCKMX KOH-
(depeHIMIX.

Corpypauxu AO «<HIIKIT»
aKTMBHO y4acTBOBAIM B IIOATO-
toBke «Epguuoi wmHopmanm-
OHHOIJI CHCTEMBI TOCYAapCTB —
yyactHukos CHI mo samute
or 6moomnacHocreil (Ha OCHOBe
CITyTHUKOBBIX CBEMOK)» TIPY TO-
CTOSIHHOVM KOMMCCUM IIO arpap-




HOII TIO/INTHKE, IPUPOJTHBIM pe-
cypcaM u sKojorum Mexnap-
naMeHTCKoll Accambrien rocy-
mapcts — ydactHuko Coppy-

JKeCTBa  HE3aBUCUMBIX  TOCY-
IapCTB.

B 2010 r. AO «Hammonanb-
HBII LEHTP KOCMUYECKUX JC-

C/eJOBaHUII U  TEXHOJOTUI»
HKA PK cran mnomHonpas-
HBIM YIEHOM MeXIYHapOJHO-
ro mpoekTa «Sentinel Asia», op-
FaHM30BAaHHOTO KOCMMYECKUMU
areHTCTBAaMM CTpaH a3MaTCKO-
TUXOOKEaHCKOTO perMoHa M Ha-
[PaBlIeHHOTO Ha I7106a/IbHBII
KOCMIYECKMIA MOHUTOPVHT
YPE3BBIYAHbIX CUTYaLViL ¥ CTH-
XUMHBIX OeNCTBUIT  MeTOJAMU
OVMCTAaHIMOHHOTO  30HJMPOBa-
HUA 3eM/IN.

B T0 >x€e Bpemsa MaTepuaIbHO-
TeXHMYecKass 0asa KOCMIYECKOI
HayKM OTCTaeT OT COBPEMEHHO-
T0 MMpPOBOTO YpOBHA. B 06HOB-
JIEHMM HY>KZIAeTCs, IIpexkfie Bce-
TO, MCCIeNoBaTeIbcKoe 060pymIo-
Banue. Ilocnennue nBa roma py-
KoBOACTBO lleHTpa mnpemnpuHu-
MaeT SHepriYHble HIaru 110 pelie-
HMIO 9TO0J1 Ipo6yeMsl. B cBolo oue-
penp, KaskocMoc okaspiBaeT Bce-
MEPHYIO HOJJIEP’KKY U aKTMBHOE
COJIEVICTBYE B TIPOABVDKEHNM IIPO-
€KTOB, HAIIPaB/IeHHBIX Ha CO3Ja-
HIe COBPEMEHHOI1 1ab0paTOPHOIL
U ONbBITHO-3KCIEPUMEHTATbHON
6a3bl, 0becrIednBaoLIell pa3BUTIE
HOBBIX HayYHbIX HaIIPaB/IeHNUIL.

WMccnepoBanms kocMoca ¢ Jic-
MIOIb30BAHMEM  HEIOCPE/ICTBEH-
HO PAacHO/IOKEHHBIX B HeM Tex-
HIYECKUX CPEHCTB  CTaHOBAT-
c1 Hay4yHOU 6asolf Bceil Koc-
MIYecKoi pesarenbHocty. Ilep-
BbIM IIIATOM B STOM Hallpabie-
Huyu  siBsiercss  popmmpoBaHue
COBpEMEeHHOT0 MH(OPMALNOHHO-
TEXHOJIOTMYECKOro 6asuca acTpo-
HOMMYECKNX MCC/IeNOBAHUI IIO-
cpencrBoM  ydyactusi  Pecrry6im-
kn Kasaxcran B Me>XgyHapomHOM
KOCMIYECKOM ITpoeKTe «Bcemup-
HasKOCMIYecKasobcepBaTopyisa—
Vnbrpaduoner» (BKO-YO), nHa-
IIpaBIeHHOM Ha MCCTIefloBaHMe
Bcenennoit B HeJOCTYITHOM [
HaO/MIOfleHNII HaseMHBIMU  UH-
CTpyMeHTaMM  y/IbTpaduoseTo-
BOM YYacTKe 37IeKTPOMAarHUTHO-
ro cnekrpa. [logmican Memopas-
IyM O B3aMOIIOHMMAHUM MeEX-
my HaimoHambHbIM KOCMIYECKMM
areHtcTBOM Pecry6mukm Kasax-
cran u DepepanbHbIM KOCMIYe-

ckuM are”rcrBoM (Poccusa) or-
HOCUTEJIbHO COTPYAHUYECTBA IIO
npoekty «CosfjaHne KocMmye-
cKoit actpodusmyeckoit obcepsa-
TOpUM I HaOJIOfieHnit acTpo-
HOMUYECKNX OOBEKTOB B Y/IbTpPa-
¢broneToBOM AMamasoHe CIEKTpa
3/IEKTPOMATHUTHOTO ~ M3/Ty4eHNs
(«BcemmpHast kocMumdeckas 06-
cepBaropusi») OKP  «Crekrp-
Y®». 3amyck obcepsatopunm 3a-
wianuposad Ha 2014 rop.

BaxxHbiM KOMIIOHEHTOM
KOCMUYECKUX UCCTIeJOBAaHUIT SB-
JsieTcsl Ha3eMHbIN cerMeHT. C
Lenpl0 (GOPMUPOBAaHMA COBPe-
MEHHOIl MH(PACTPYKTypbl OT-
€4eCTBEHHO acCTpOHOMIYe-
CKOJM HayKu IIAHMPYETCA IIPO-
BeCTM He TOJIbKO MOJEpHMU3a-
LU0 ee 9KCIepMMEHTATIbHOTO
KOMIUIEKCa, HO U OCHallleHue 60-
7iee COBPeMEHHBIMM OIITUYECKH-
MU CpeJICTBaMU, U B IIEPBYIO OYe-
penb, ONTUYECKUM TeNeCKOIOM
C MaMeTPOM IJIABHOTO 3epKajia
B 3,6-meTpa. IT0 mo3somuT Ka-
3aXCTaHy IOCTPOUTb COBPEMEH-
Hy!0 MHGPACTPYKTYpy A/st obe-
CIledeHMsI BBICOKOTOYHBIX Ha-
3eMHBIX HaOJIIONeHMiI, mpuema
Ppe3y/IbTaToB HAaOIIOfIeHNIT C KOC-
MIYeCKIX TeJIeCKOIIOB U obecie-
YUT CaMOCTOATeNbHOCTh Kasax-
CTaHy B Hay4YHBIX MCCIEIOBAHNU-
X C UCTIOTIb30BAHNEM CYLIEeCTBY-
IOILX ¥ HOBBIX KOCMIYECKUX Te-
JIECKOIIOB.

bonpiioe Bunmanme B lleH-
Tpe YfiensdeTcs PpasBUTUIO OTe-
YECTBEHHOM KOCMMYECKOM TeX-
HUKM U TexXHonormit. s aToro
IUTAHVMPYETCA  CO3[aThb OIBITHO-
9KCIIepUMEHTA/IbHOEe  IIPOM3BOJI-
CTBO KOCMITYECKOII TEeXHMKY, Ha
6ase KOTOPOro OYAYT IPOEKTUPO-
BaThCsl, Pa3pabaTbIBATHCS Y UCIIBI-
TBHIBATbCS PA3/INYHble KOMIIOHEH-
TBI KOCMIYECKMX CHCTEM, JKCIIe-
PVIMeHTaIbHBIe 00Pa3Lbl CTy>Keo-
HBIX M HAyYHBIX IIPUOOPOB LA
KOCMIYECKMX alIapaToB Hay4HO-
TEXHOJIOTMYECKOTO  Ha3HAYeHMNs,
TEXHONIOTMM  yIpaBIeHUsA VML
STO MO3BONMNUT YBEMMINUTh Kasax-
CTaHCKOe cofiepKaHue B OyayLx
KOCMUYECKMX IIPOEKTaX.

Kocmuyeckne uccnenoBaHust n texHonornm /01/ 2012
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ITnanmpyerca paspaboTka
CMCTEeMBI BBICOKOTOYHOIl CITyT-
HUKOBOJI HaBUTAIlMM Ha OCHO-
Be COOCTBEHHBIX TEXHUYECKNX U
IpPOrpaMMHO-MaTeMaTHYeCKIX
CpencTB, paspaborka yHuUHU-
IMPOBAHHOI CMCTEMBI Iepenia-
YJ JAHHBIX Ha 06asze MOOWIBHOI
KOCMMYECKOJl CBA3M M CHYT-
HJKOBOJ HaBMUTally, Pe€3epB-
HOJI CCTeMBbl cOopa U Iepena-
Y JAaHHBIX [ yIpaBIeHUs
Pas/IMYHBIMYU BUAMJ BBICOKO-
TEXHOJIOTMYHOTO CIIeLMaIn3n-
poBaHHOro obopymoBaHus. Bce
9TO HEOOXOAUMO HJIsl YHEOBIIET-
BOpeHMs BCe BO3PaCTAIOI[UX
moTpebHOCTEl  Kaprorpadun,
reofiesuyl, KOHTpPONA TpaHC-
HNOPTHBIX IIePeBO30K KpUTUYe-
CKVI BaKHBIX TPY30B.

Jlna mcnonb3oBaHMs B KOC-
MIYECKOI! TEXHIMKE HOBBIX MaTe-
pMaIoB IUIAHUPYETCsT paspaboT-
Ka TEXHOIOTMYECKMX MHCTPYK-
LM ¥ pEKOMEHJAUIT Ha ITPON3-
BOJCTBO JIETKVX KOHCTPYKIIMOH-
HBIX MaTepUajoB C 3aJaHHBIMU
XapaKTEePUCTUKAMU U3 CIUIABOB
Ha OCHOBE QIIOMVHVS U MarHus
IJIsL M3TOTOBJIEHUSI OTBETCTBEH-
HBIX y3/I0B KOCMMYeCKMX aIllla-
paros.

B mepcnextuBe Kasaxcran
TOJDKEH CTaTh aKTVBHBIM y4acT-
HIKOM MMPOBOTO KOCMUYECKO-
r0 pbIHKA, Pa3BUBAIONINM BCe
HaIpaBJIeHUA KOCMUYECKOIl fe-
SITEIBHOCTM, B TOM 9MCIIE VIC-
CllefoBaHMs OOBEKTOB [ajIbHe-
ro u OMMOKHEro KocMmoca, 3eM-
M U3 KOCMOCA, 3aHMMAOLINM
OIIpefie/IEeHHYI0 HUINY B IPOM3-
BOJICTBE KOCMMYECKOI TEeXHU-
KI U pa3paboTKe KOCMMYECKUX
TEXHOJIOTMIA.

ITporpamma «Ka3scar», He-
CMOTpsA Ha IlepBOHAYaldbHbIe
TPYIHOCTH, CETOflHS pa3BlBa-
eTcd U CYIuT oOINpefieleHHble
pesynbrarbl. He Mornu 651 B,
C MO3NMIMIA CETOTHAIIHErO JHS,
pacckasaTh O MOJEpPHU3ALNI
«KazSat-2», o meperosopax co
CTPAaXOBbIMI KOMIIAHMAMM IO
Bomnpocy «KazSat-1», o Ber6ope

Kocmuueckne nccnegosaHust n texHonorum /01/ 2012

NOApATYNKA A CTIeZyIoIIero
anmapara.

Mo cTpaxoBke

cnyTHHKa «KazSat-1»

IIeperoBopbl cO CTpaxoBbI-
MU KOMIIAHUSAMU IO Yperyiu-
POBaHMIO CTPAaXOBBIX BBIIUIAT 32
crytHuk «KazSat-1» 6b1m Hava-
TBI B HOs16pe 2008 roga u 3aBep-
meHsl B uoHe 2011 ropa.

K paccnenoBanmio co6bITIA
co ciyraukoM «KazSat-1» 6bu1n
IIPUBJIEYEHBl C/IeAyIOlIlie WHO-
CTpaHHbIE KOMITaHUIL:

1) IO TeXHMYECKUM BOIIPO-
caM — QpaHIy3cKasd KOMIaHNUA
«Satel Conseil International»,
KOTOpasi MMeeT OIBIT pacce-
JOBaHVsI CTPAaXOBBIX COOBITHUII C
KOCMUYECKVMI alIapaTaMi;

2) WISt IOPUANIECKOI OLleH-
KM CUTYaI[uy IO yperyampoBa-
HMIO CTPaxoBOTO COOBITMA €O
CIYTHUKOM — IOpUAMYecKas
kommanuss Reed Smith (AH-
I1MsA), KOTOpas IIPefCTaB/AeT
6omee 10 ner mHTepechl Pecmy-
6mukn KasaxcraH B MeXXAyHa-
PORHBIX apOUTPaXKHBIX M MHBIX
Iporeccax;

3) s mpoBefeHMs aHaIM3a
METOMIKY pacyeTa JOIYCTUMOTO
YPOBHS CTPaXOBBIX BBIIIIAT — ay-
muTOpCcKas KommaHusA «IIpaiicy-
orepxaycKynepc Takc snup 9p-
Baii30pu».

3aKmIoYeHNST KOMITaHUL
ObUIM MCIIONIB30BAHBL IIPU ype-
TYIMPOBaHUM CTPAXOBBIX BBI-
IUTaT CO CTPaXOBBIMM KOMIIaHU-
SIMU, BCe NpUHUMaeMble pelle-
HUA IO pe3ynbTaTaM IIeperoBo-
POB CO CTPaxOBBIMU KOMITaHU-
siMu ObUTN cornacoBaHsl ¢ [Ipa-
BUTeNbCTBOM Pecnybrmuku Ka-
3aXCTaH.

B pesynbprare HanpsyKeHHO
U TPYHOEMKOI paboThl, IpOBe-
TEeHHOJ Ka3aXCTaHCKOM CTOpo-
HOJM B TedeHue 3 JIeT, YAamoch
yperymmpoBaTb CO BCEMU CTpa-
XOBBIMM KOMIIAHMSAMMU  CTpa-
XOBBIE BBIIJIATBI Ha IIpMeMIIe-
MbIX st Pecrry6nmku Kasaxcran
YCIIOBMSAX.

[lo MoepHH3aLLHH
cnyTHHKa «KazSat-2»

3Jamyck ¥ UCIO/NIb30OBaHMeE
conytHuka «KazSat-2» —  a-
(exTUBHOE pelreHNe IPOOIEMbI
CBsA3M U BElllaHUs Ha BCENM Tep-
PUTOPUYU CTPAHBI, KOTOPLIIL YA0-
BJIETBOPUT NOTPeOHOCTH ¥ pa-
CTYIIMIA CTIPOC Ha YCITYTU KOCMU-
YeCKOil CBA3M IIyTeM IOBBIIIe-
HU ~ KOHKYPEHTOCIIOCOOHOCTHU
Ha BHYTPeHHEM DbIHKe.

CpoK aKTMBHOTO CYIL[eCTBO-
BaHMA cnyTHuKa «KazSat-2» co-
craBnder 12,25 j1eT.

C uenpoo yrydlleHUs TeX-
HIYECKNX XapaKTepUCTUK, IO-
BBIIIEHNA HANEeXKHOCTH M pe-
cypca KOCMMYECKOTO amIaparta
«KazSat-2» 6bIIM IIPUHATBI Clle-
AyIoliyie OCHOBHBIE MEpBI:

®  yCOBEpIIEHCTBOBAHBI
Ipubopsl OOPTOBBIX CUCTEM U
IIPOrpaMMHO-MaTeMaTUYECKOTO
obecrieyeHNss 1O pe3y/IbTaTaM
JIETHOI 9KCIDTyaTaIllMy KOCMIde-
ckoro amnmapata «KazSat-1»;




® IpOBeleH  KOMIUIEKC
MEpONPUATHUIL 1O 3alUTEe MPHU-
60poB u 60pPTOBOIT KabenpHOI
cetu (BKC) or BospeitcTBus
pagManuy,  3IeKTPOCTATHIde-
CKUX Pa3psfioB U 31€KTpOMAar-
HUTHOTO WM3TYyY€HUA (OHTI/IMI/I-
3aIusA pafUAL[MOHHO 3aIlNThI
mpubopos, obecredeHne 3eK-
TPOMarHUTHOM  «T€PMETUYHO-
cTi» TpUOOpPOB, IKPAHUPOBaA-
une BKC, 3azemneHnme, meran-
nu3auys, NpUMeHeHue MOHHBIX

JIOBYIIIEK);
®  pacumpeH o6beM MC-
IBITAaHUI 60pTOBbIX CUCTEM,

BK/II0Yasi HAPaOOTKY Ha OTKas;

® yCOBepLIEHCTBOBaHA
TEXHOJIOTMsI YIIPaBJIeHUs KOC-
MUYECKMM alIlapaToM 3a C4eT
JICIIONb30BAHNS IPSAMBIX pa-
AMOKOMaHJ /IS IapMpOBaHMUSA
cboeB B paboTe 3/1EeKTPOHHBIX
CHCTeM M JpPYTUMX HEIITAaTHBIX
CUTyaluii;

® B COCTaBe CHUCTeMBI
YHpaB)'IeHI/IH KOMaHIOHBIX Hp]/[60-
POB MCIIO/IB30BAHBI IPUOOPSI 3a-

pybexxHoro mpousBoacTsa (ru-
POCKOII, aCTPOJATUMKI, COMHEY-
Hble [JATYMKI), UMeIOIIIe TOJI0-
JKVTEJIbHYIO JIETHYIO NCTOPHIO.

Mo BLIDOPY NoApARYHKA

Ha CO3/1aHHE H 3anycKa
cnyTHHKa «KazSat-3»

T'ocymapcTBeHHbIE 3aKYIKU
paboT Ha co3faHye 1 3aIycK Ka-
3aXCTaHCKOTO CITyTHUKA CBA3U U
Bemanua «KazSat-3» mposopu-
JIMCh JBAXKABI U [1Ba pasa B COOT-
BETCTBUI C 3aKOHOIATETHCTBOM
Pecrry6/mikn Kasaxcran npusHa-
HBI HE COCTOSIBIIMICS.

B KoHKypce u3BABUIU
JKeJlaHuWe TPUHATb  ydYacTue
KpyIHemme MeXIyHapOgHbIe
KOMITaHUM-IIPOU3BOAMUTENN, Ta-
kre xak EADS Astium (EBpo-
ma), KIIK «Bemmukas Crena»
(KHP), Orbital Science (CIIIA),
SUMITOMO Corporation
(Smonms), Thales Alenia Space
(EBpoma), OAO «Mudopma-
I[IOHHBIE CIIyTHUKOBbIE CHCTe-

Mbl UMeHM akajgemmka M.D.
PemerneBa» (Poccus). Ilep-
BBl KOHKYpC OBUI Ipu3HaH
HEeCOCTOABIIMMCABBUIYHECOOT-
BETCTBUS 3a51BOK TpeOOBaHMAM
KOHKYPCHOM  JJOKYMEHTallUM,
BTOPOJ KOHKYPC — IO IPUYMHE
TOTO, 4TO K y4aCTHUIO B KOHKypCe
6bI HOIYIEH TOIBKO OfMH I10-
TeHIMATbHBIN ITOCTaBIIUK.

B oboux ciydasix 3asBKM Ha
y4yacTue NpefCcTaB/IsA/IN iBe KOM-
maaun — OAO «VMICC umenun
akamemuka M.D. PeirerHeBa» u
KIIK «Benukas crenar.

ITo pesynbraTtam IpoBeneH-
HBIX KOHKYPCHBIX IIpOLIeflyp Ie-
Hepa/lbHbIM MOAPATYMKOM IIO
mpoekty «KazSat-3» BbIOpaHO
OAO «VHbopMaLIOHHBIE CITYT-
HUKOBBIE CYICTEMBI IMEHU aKajie-
muka M.®.Pemernesar.

20 mroHA 2011 1. B paMKax Me-
pONIpUATHII  aBMAKOCMUYECKOTO
canona B Jle Bypike-2011 (ITa-
p1X), KOTODBIN IIPOXOAMI BO
POpannumc20n026 uoHa2011T.,
B IPUCYTCTBUU PYKOBOJUTETIEN

KA3KOCMOC
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Kaskocmoca un Pockocmoca Obi
nopnucan Jlorosop Mexay AO
«PecrrybmmMKaHCKuIT LEHTp KOC-
mudeckoit casu» u OAO «VH-
dbopmanyoHHble CIyTHUKO-
BbIe CHCTEMbI IMEHU aKaJeMuKa
M.®D. PemreTHeBa» Ha CO3[aHye U
3aIyCK CIIYTHUMKA CBSA3Y U Bellja-
Husa «KazSat-3». Cpok cospanms
u 3amycka coytHuka «KazSat-3»
COCTaB/AET 28 MeCALEB, 3aIlyCK
€ro IUTAHMPYeTCA IPOBECTU C
KocMozpoMma «balikonyp» B me-
kabpe 2013 roga.

— Kak o6crosT ena cerop-
Hs C MIOATOTOBKOJ KapoB A/d
Kaskocmoca?

— 4 Bcerga roBopui, 4TO
Co3flaHNe IONHOLIEHHON Koc-
MM4ecKoit orpaciu Pecriybnmku
Kasaxcran u peanmusaums Ipo-
eKTOB B cpepe KOCMIYECKOII Jie-
ATETbHOCTU JIOJDKHO COIPOBO-
JKJIaTbCs  PasBUTUEM KaJpOBO-
ro NOTEHIMa/Na, KaK B KOIude-
CTBEHHOM, TaK M B KaJyecCTBEH-
HOM OTHOIIeHu#u. JTo Tpebdyer
CMCTeMHOJ OpTaHN3aIUY TIOATO-
TOBKM, IIE€PeIIOiIT0TOBKY, IOBBI-
MIeHNsA KBaIM(pUKALUKM Kaf[poB
I YOOBIETBOPEHUA CTpaTeru-
YeCKMX MHTEPecoB TOCy[apcTBa
B Pa3BUTUM COBPEMEHHON Koc-
Mudeckoit orpaciu. IlosTomy
BOIIPOCHI KafipoBOro obecrede-
HUA KOCMMYECKOI OTpaciyu AB-
NAIOTCA ONHUMM U3 OCHOBHBIX
3ajjlay  CTpaTernyeckoro IIaHa
Kaskocmoca.

B sTom nHanpasnenun Kas-
KOCMOCOM IIPOBOJMUTCH CUCTEM-
Has paboTa 10 HOATOTOBKE CIIe-
IUAIUCTOB [I/IsI KOCMUYECKOI
oTpacin.

B Hacrosiee Bpemsa chop-
MIUpPOBaHa CUCTeMa IOBBILIEHNA
KBAUIMUKALIUM ¥ IIE€PEIOfTro-
TOBKM KaJ[pOB KOCMUYECKOI OT-
paciu, KoTopast BKJIIOYaeT He-
CKOJIbKO HaIIpaB/IeHMIl:

®  ofydeHue CTYHEHTOB B
BY3ax Kasaxcrana u 1o me>xxsryHa-
popnHoit mporpaMme «bomamrak»;

®  OpraHMsanyus CeMuHa-
POB IIO BOIIPOCaM KOCMMIYECKOI
TeATeNTbHOCTH;

e opraHusauua obyde-
HUSA Ka3aXCTAHCKMUX CIEIMam-
CTOB B paMKax peajy3aluy Koc-
MUYECKUX IIPOEKTOB.

CoBmecTHO ¢ MuHucrep-
CTBOM O00pa3oBaHMsI M HAyKu
Pecriy6rmkn Kasaxcran paspa-
60TaHbl CTaHJAPTHI IOLTOTOB-
KM CIIEIUATICTOB IO CIIelaib-
Hoctu «KocMmumdeckast TexHUKa U
TeXHOJIOTMM», KOTOpasl B HACTO-
sllee BpeMsA sAB/IAETCA Haubo-
nee BocTpeboBaHHOIL. B cBs3m ¢
3TuM 6a30BbIMU By3aMI 110 HOJ-
TOTOBKE CITELIVA/TCTOB MI/Ist KOC-
MUYECKOII OTpac/n HavyaTa pabo-
Ta 10 OPTaHM3ALVM IOJTOTOB-
KM CHeLIMaIICTOB II0 YKa3aHHOM
cneumanbHoct. B 2010 ropy
OCYIIeCTBJICH IepBhIil Habop Ha
IIO/ITOTOBKY GaKa/IaBpoB 110 Clle-
nuanpHOCTU «KocMumueckas Tex-
HUKAa U TEXHOJOTUM» B AjMa-
TUHCKOM YHUBEPCUTETE 3Hepre-
TUKM 1 cBsA3u, Kasaxckom Ham-
OHA/IbHOM YHMBEpCUTETe IMEHU
Anp-®apabu, ¢ 2011 roga —
B EBpasmiickoM HalMOHaIbHOM
yuusepcurere umenn JLH. Ty-
muneBa, KazaxckoM HalmoHasb-
HOM TeXHUMYECKOM YHMBepCHUTe-
te umenu K.J. CarmaeBa. B Ha-
CToslllee BpeMs B 9TUX By3ax 00-
y4aroTca okono 70 CTyIeHTOB 10
YKa3aHHOJI CIeLMaTbHOCTH.

B 2010 roxpy B Knaccuduxka-
TOP CIIeLIa/IbHOCTEl BBICIIETO U
IIOC/IeBY30BCKOTO  00pa3oBaHms
Pecriy6nmku KasaxcraH BBeleHa
HOBas CIIelManbHOCTh «IIpomns-
BOZICTBO KOCMMYECKMX aIllapa-
TOB» IS MAarMCTPATyphl U HOK-
TOPaHTYPBI.

Haunnas ¢ 1996 rona, B du-
nuane «Bocxom» MOCKOBCKO-
0 aBUALMOHHOIO MHCTUTYTA
(MAM), pacrnonoxeHHOM B TO-
pone baiikoHbIp, Bemercsa 06y-
yenne (mo manaeiM MOH PK)
205 Ka3aXCTaHCKUX IPAKIAH /I
KOCMIYECKO}l OTpaciayu pecIry-
6mmkn. C 2008 roga MuHucrep-
CTBOM 06OpasoBanyst 1 Hayku Pe-
cny6rmukn  Kasaxcran —obecrie-
YEeHO eXXeToJ[HOe BbifieNieHne 45
TPAaHTOB [/ OOyYeHUs CTy[eH-
TOB B pummaine «Bocxom» MAL.

OprannsoBaHo obydeHue B
paMkax MexXIyHapo#HO IIpo-
rpammbl «bomamak» B 3apy6ex-
HbIX BY3ax mo kocMumueckum
CIeLMaNbHOCTAM B TaKUX CTpa-
Hax kak Poccus, CIIIA, Bennko-
6putanus, @pannus, 'epmanns,
Hupepnauppr, Kanapa, Kuraii.
ITo panabIM AO «IleHTp MeX-
IOyHapOJgHBIX Iporpamm» B 2010
TOfly IO 9 KOCMIYECKUM CITEIN-
a/IbHOCTAM TIporpamMmbl «bosa-
mak» ofy4arorcsai 58 dYemoBek.
Ob6y4eHne B paMKax IpOrpaM-
mbl «bomamrak» BegeTrcsa B cCiie-
IYIOIUX HAIpaB/IeHMAX: IPOeK-
TUpPOBaHME, KOHCTPYMPOBAHUE,
IPOM3BOACTBO M SKCIUTyaTallMs
KOCMUYECKOI TEXHUKU U TEXHO-
JIOTUIA.

OpHOIT 13 Ba)XXHBIX COCTaB-
JIAIOIUX COBEPLIEHCTBOBAHMA I
Pa3BUTUA Ka[pOBOTO NOTEHIIVA-
na siBysieTcst GOpMUpPOBaHUe CHi-
CTeMBbI [IOBBIIIEHNS KBa/IM(NKa-
IIUV U TIEPeIIOfITOTOBKY CIIeIya-
mucroB Kaskocmoca mo crparte-
TMYeCKUM HanpasjeHusM dop-
MMPOBAaHMA KOCMUYECKOM OT-
pacnn.

K HacrosAmemy BpeMeHM Ha
CHCTEMHOJ OCHOBE OpraHM3YIOT-
st oOy4arolIye CeMIHAPHI IIOBBI-
IIeHys KBamupuKauum mo crpa-
TErMYeCKUM HalpaBIeHNAM KOC-
MUYECKOW [eATeTbHOCTU, KOTO-
pble VIMEIOT Lie/leHalpaBIeHHbIi

Xapakrep.
B pamkax peanmusyeMbIX
IIOJIBEJOMCTBEHHBIMMU pen-

npuAatuamu KaskocMoca Koc-
MUYECKMX IPOEKTOB  TaKXKe
MPOBOAUTCA IIOATOTOBKA Ka-
3aXCTaHCKUX CIIEIVIATTNCTOB [T
oTpacnu. JJaHHOe HalpaBjeHue
IpYMeYaTe/IbHO TeM, YTO JaeT
BO3MO>XHOCTb MTOBBIIIEHUIO
KBaMPUKAUN Ka3aXCTaHCKUX
CMeLMaNNCTOB B IUIaHe MPuoo-
peTeHMs IPAKTUYeCKOTO OIBITa
¥ HaBBIKOB CO3[IaHUS KOCMUYe-
CKOVI TEXHUKIN.

Pabora 1mo cucTeMHOMY
Pa3BUTHUIO ¥ COBEpPLIEHCTBOBA-
HMIO KajpoBOro IOTEeHIMana
OpraHmM3alnii OTPACIN IPOJOII-
Kaercs. |




country’s space industry

Talgat Musabayev, Chairman of the National Space Agency of
Kazakhstan, answers on questions from the magazine «Space
Research & Technologies»

ational Space Agency —

the first space agency

in the country's history

was created in 2007.
How did the first years of the
agency? What was decided in the
first place?

— Yes, the creation of space
industry in the country is stra-
tegically important task for our
country, standing in front of the
National Space Agency, which
was established by the Decree
of President of Kazakhstan on
March 27, 2007 as an independ-
ent central body of state admin-
istration responsible for space
activities.

Analysis of the develop-
ment of space activities have
been held since the first days of
operation of Kazkosmos as an
independent state body. Objec-
tive analysis showed that the
country on whose territory is the
largest in the world and unique
cosmodrome, does not have the
scientific and technical basis for
the creation of rocket and space
technology and has developed a
space segment.

Moral and physical de-
preciation of fixed assets of
«Baikonur», which can cause a
depletion of resources in the next
10 years, is a major problem. In
addition, there is a shortage of
specialists who have practical ex-
perience, skills for development
of space technology.

Today, it is clear to all that
effective development of space

requires advanced development
of fundamental and applied re-
search in fields such as physics
of near and far space, electronics,
communications, materials sci-
ence, space instrumentation, re-
mote sensing of the Earth. Based
on the foregoing, under the
present conditions, when space
activities in the republic is in its
early stages, is necessary to pro-
vide powerful scientific support
for all projects to develop space
technology and techniques.

President Nursultan Nazar-
bayev has always devoted special
attention to the country's space
activities, and provides great
support. President of the Repub-
lic of Kazakhstan has set the task
to develop and implement long-
term program of creation and
development of space industry.

Now after more than four
years since the establishment
of the agency we were able to
achieve certain results, which are
discussed below.

In general I can say that we
have overcome the difficult mo-
ments of formation as govern-
ment body and I believe that
despite the enormous difficulties
that are and will be on the way,
we can achieve our goals.

— Creation of own space
industry is a strategic task of
enormous difficulty facing Ka-
zakhstan. What will distinguish
it from cosmonautics of other
countries? What are the goals

and priorities? What barriers
must we overcome in this way?
— For Kazakhstan, which is
a dynamically developing coun-
try, development of space activi-
ties is one of the most powerful
factors of implementation of the
Strategy of industrial-innovative
development. The presence in
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the country largest in the world
cosmodrome «Baikonur», needs
of the economy, national security
and defense in space technolo-
gies and services as well as sci-
entific, technical and personnel
potential formed in the past four
and half years create the objec-
tive conditions for formation of
space industry in country.
Republic of Kazakhstan is
the third in CIS which on initia-
tive of President N.A. Nazarbayev
has adopted and implements its
own national space program.

The implementation of
space projects in the Republic of
Kazakhstan is a resource for in-
novative development. Practice
of the leading countries of the
world proved that space activi-
ties is a factor of high-tech and
competitive development. All for
the state, all for a society, to all
people are the motto of modern
cosmonautics.

Implementation of projects in
the field of space activities in Kaza-
khstan will be able to give a strong
impetus to solving problems for

the development of industrial-in-
novative sector of economy.

I can say following about
specific our business.

In order to form a complete
space sector for the next plan-
ning period is necessary ensure
the development of following di-
rections of space activity:

1. Creation and develop-
ment of orbital constellation of
satellites for communication of
«KazSat» series.

Grouping of spacecraft se-
ries «KazSat» will provide new




technical capabilities to provide
services in promising areas such
as direct television broadcast-

ing, television of broadcasting
high-definition, services of direct
broadband subscriber access to
the global Internet, multimedia
satellite broadcasting transmis-
sion of TV signals, Internet traf-
fic and the sound broadcast di-
rectly to the terminals of mobile
subscribers.

This will give significant impe-
tus to the domestic telecommuni-
cations industry, to ensure govern-

ments by independent channels of
satellite communications.

2. The creation and develop-
ment of space system of distance
sensing (SS DS) in complex with
the development of the National
System of Space Monitoring
(NSSM) based on Earth remote
sensing data.

SS DS together with NSSM
intended to solve of strategic
problems for Kazakhstan, in
particular, the data of SS DS will
be used for the Ministry of Agri-
culture, Ministry of Emergency
Situations, Ministry of Environ-
ment, Ministry of Defense, Na-
tional Security Committee and
other departments.

3. The creation and develop-
ment of spacecrafts (SC) of scien-
tific purposes.

The analysis of developed
project materials shows that cre-
ated the necessary preconditions
for successful implementation
of project for creation of space
system of scientific purposes
(SSSP). Were identified scien-
tific, fundamental and applied
problems that can be solved
with the help of spacecrafts,
separated from their primary
and urgent task for Kazakhstan
— the study of earthquake pre-
cursors. List of scientific equip-
ment and instruments, as well
as the payload, which may be
installed on the spacecraft, was
developed. Work on this project
was based on foreign experi-
ence, especially France and Rus-
sia. Requirements for ground
control complex of spacecraft
and ground target complex, as
well as technical and economic
study for developing of SSSP
have been developed.

4. Establishment of the Na-
tional Space Centre in Astana,
which has become the core of
Kazakhstan's space activities, will
be a real step in the development
of space activities.

Establishment of the Na-
tional Space Centre will allow to
solve the problem of the gradual

development of Kazakhstan's
space technology and involve
more local industries in space
activities.

Design, construction and
technological base of the produc-
tion of spacecraft is the basis of
creation of space industry.

Creation of own Special De-
sign and Technological Office
of Space Technology with the
assembly and testing complex
for assembling and testing of
the spacecraft will initially allow
full participation of Kazakhstan
specialists together with French
specialists in the creation of do-
mestic satellites, and eventually
design and build satellite systems
themselves.

5. The development of sci-
entific and technological base of
space activities.

Goals and objectives of sci-
entific block should be deter-
mined by the necessity to form
integrated system of research,
development, testing and man-
ufacture of space equipment.
This will ensure the creation and
launch of spacecraft of various
types on the basis of modern sci-
ence and technology, the crea-
tion of hardware and software
use of space systems by end users
as well as providing of dynamic
progress of Kazakhstan in prior-
ity areas of technological devel-
opment of space activities.

6. The practical use of space
communications and broadcast-
ing, Earth remote sensing, glo-
bal navigation satellite systems
(GNSS) and ground space infra-
structure.

Creating a target space sys-
tem is not the goal. This is tool
of final consumer for solving
the tasks of social and economic
development, strengthening of
national security and defense
of the Republic of Kazakhstan
with the use of space systems. To
make effective use of this tool is
necessary to implement targeted
projects using of space systems
and technologies, network oper-
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ators to deploy space-based serv-
ices to various customers.

To date, the possibilities of
satellite navigation systems are
not used in the country. System
for monitoring of the navigation
fields, high-precision position-
ing, personal positioning, and
navigation support of transport
telematics in the development
stage, there is no ground infra-
structure.

Thus, the development and
implementation of a system
project for the ground infrastruc-
ture system of high-precision
satellite navigation of the Repub-
lic of Kazakhstan, the satellite
geodetic network, providing a
wide range of services based on
satellite navigation systems are
relevant.

7. The development of a full
international cooperation of the
Republic of Kazakhstan in the
field of space activities through
the development of legal base of
cooperation with other States that
are world leaders in the field of
space activities through the par-
ticipation of the Republic of Ka-
zakhstan in international projects
to develop space techniques,
technology, objects of space in-
frastructure as well as in scientific
research in cooperation with lead-
ing world manufacturers.

Implementation of these
measures will allow Kazakhstan
to enter into international co-
operation and global market of
space services, to establish strong
partnerships with leading de-
velopers and manufacturers of
space equipment and technology
and will help create a world-class
space industry in Kazakhstan.

8. Development of human
resources, regulatory-legal and
normative and technical base for
space activities through the crea-
tion of staffing, space and a full
regulatory and normative and
technical base for the develop-
ment of space industry.

Development of the pre-
ferred directions amounts the

main priorities for the develop-
ment of space industry in the
Republic of Kazakhstan for the
long term.

In general, the implemen-
tation of space projects would
contribute greatly to scientific,
technical and socio-economic
development of Kazakhstan. The
space agency is doing everything
necessary to create the country's
space industry, which would
serve the interests and needs
of the state and society. All our
space programs serve one pur-
pose — to ensure the competi-
tiveness of Kazakhstan.

— One of the most impor-
tant priorities for Kazakhstan
is to preserve and develop the
Baikonur Cosmodrome, the full
participation of domestic enter-
prises in its work. How real is
the joint work with companies
launching at Baikonur «Land
Launch», «Cosmotras»?

— The presence of
«Baikonur» provides a unique
opportunity for Kazakhstan
to participate in the launch-
ing of the spacecraft, experience
in training, maintenance and
implementation of start-up of
launch vehicles, the development
of own production and test fa-
cilities. Kazakhstan's participa-
tion in various activities and the
implementation of international
projects at Baikonur is one of the
highest priorities.

As requested by the Head of
State regarding the gradual entry
into the complex «Baikonur» for
Kazakhstan is necessary to take
steps to participate in projects of
commercial use of carrier rock-
ets (CR) «Zenith» and «Dnepr»
at the cosmodrome «Baikonur»
with a view to the efficient use
and development of the complex
«Baikonur» in their own interests.
This direction should be a priority
in the development of space ac-
tivities in the country until 2030.

Currently estimated ensur-
ing of Kazakhstan's participation

in three projects at the cosmo-
drome «Baikonur» by Kazcos-
mos as actions for the effective
use and development of complex
«Baikonur» in the interests of
Kazakhstan:

e creation of a space
rocket complex (SRC) «Bai-
terek»;

e commercial use of CR
«Dnepr»;

e commercial use of CR
«Zenit».

Currently Kazcosmos has
ensured that the company JSC
«NC «Kazakhstan Garysh Sapa-
ry» owns 10% shares of JSC
«International Space Company
«Cosmotras». The Kazakh side
has received dividends on their
shares as a results the activity of
JSC «ISC «Cosmotras» for 2010.
Work on acquisition of addi-
tional 23,3% shares of CJSC «ISC
«Cosmotras» for the equal par-
ticipation of Russia and Ukraine
conducted.

The question of Kazakhstan's
participation in commercial use
of CR «Zenit» studied with the
Russian and Ukrainian sides.

— The project «Baiterek»
became a «protracted» in the
opinion of many experts. Can
the situation in which Kaza-
khstan will adjust their partici-
pation in this project? Is there a
script or a backup plan of action
in this scenario?

— The project on creation of
SRC «Baiterek» is the most ambi-
tious international space project
in the CIS. More than 40 Union
ministries and departments, as
well as hundreds of industrial
enterprises engaged the creation
of similar SRC in the USSR.

Kazakhstan did not have the
appropriate scientific, techni-
cal and personnel potential with
experience in creation of similar
space mega-projects at the time
of signing the agreement with
Russia on project implementa-
tion in 2004. Naturally, there
have been numerous objective




and subjective circumstances
towards the creation of SRC
«Baiterek.» These include er-
rors in the evaluation of dead-
lines, incompleteness of testing
of CR «Angara», the transfer of
the construction site of the SRC
«Baiterek», etc. Ultimately this
led to prolong the completion
of time of SRC, and the cost of
preliminary design has increased
many times over.

People who have little un-
derstanding what they are do-
ing, engaged in the preparation
of an intergovernmental agree-
ment with the Kazakh side. The
agreement does not stipulate
terms of putting into operation
of the complex; do not take into
account possible risks for Ka-
zakhstan, there are no respon-

sibility of the Russian side, the
enterprises which are the main
performers. And finally, the price
of the complex recorded — 223
million dollars. Complexes of
this size do not have such a «ri-
diculous» prices never and no-
where in the world.

Currently Kazkosmos takes
drastic measures to address the
problematic questions on the
project SRC «Baiterek», estab-
lishment of coordination work
with Russian partners.

Kazkosmos and Roskosmos
developed and agreed organi-
zational documents regulating
their interaction and their mu-
tual responsibilities for project
implementation.

It was developed the tacti-
cal and technical requirements

for development projects to cre-
ate SRC «Baiterek» approved by
Kazcosmos and Roscosmos and
agreed by companies-subcon-
tractors of the Russian Federa-
tion and the Republic of Kaza-
khstan.

Draft Protocol on amend-
ments to Agreement between the
Government of the Republic of
Kazakhstan and the Russian Fed-
eration on the establishment of
SRC «Baiterek» of December 22,
2004 was prepared and submit-
ted for approval to the Russian
side in order to reduce political
and economic risks for Kaza-
khstan in the project.

In December of this year in
Baikonur is expected to meet be-
tween heads of Kazkosmos and
Russian Space Agency for devel-
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opment of offers on further imple-
mentation of the SRC «Baiterek.»

— Today much atten-
tion attracted to creation of
the Space Centre in Astana,
its first phase of Assembly and
test complex (ATC). How is the
building? When the complex
will become operational?

— JSC «NC «KGS» on the
land area of 30 hectares, located
on Turan Avenue (area inter-
change on the airport), imple-
ments the project of creation of
the National Space Centre (NSC)
in Astana.

The purpose of the NSC is
territorial and technological inte-
gration of design and production
companies working in the field
of space activities and in related
industries, research and educa-
tion centers, institutions, social
and cultural facilities, commer-

"

cial and other organizations that
complementing and reinforc-
ing each other will help effective
operation of the NSC as well as
industry.

Realization of this project
will create a high-tech center for
ensure favorable conditions for
the formation of the space indus-
try in Kazakhstan, competitive in
foreign markets.

Establishment of the Na-
tional Space Centre, which in-
cluded more than ten systems
and individual facilities, will be
conducted in two stages.

Start of construction of the I
stage — January 2011, end of con-
struction — IV quarter of 2013.

Object Assembly and test
complex of spacecraft intended
for engineering, aerospace indus-
try, as well as for receiving and ac-
ceptance and qualification testing
of spacecraft and its components.

Construction of the build-
ing Special Design and Techno-
logical Office of space technology
provided within the project ATC
of spacecraft. Nowadays works
on installation of foundations
and building framework «Spe-
cial Design and Technological
Office of Space Technology” are
satisfied. Construction works of
building «Ground Segment of

the space system of Earth remote
sensing» in progress.

— In the near future the
space system of remote Earth
sensing will come into opera-
tion. Is the modern look of it?
What will get country from this
project?

— Created space system
for remote sensing of the Earth
of our country in all technical
indicators is competitiveness
with foreign counterparts, as




the project is implemented to-
gether with a strategic partner
— a company EADS «Astrium»
(France), the largest aerospace
company in Europe and second
largest aerospace company in
the world.

The urgency of the system is
determined by the need and im-
portance of organizing a unified
state system of environmental
monitoring, natural resources
and emergency situations. It is
a set of observations, estimates,
forecasts and developed based on
these recommendations and op-
tions for management decisions
that are necessary and sufficient
to establish an environmental
management, natural resources
and environmental security, de-
fense and national security.

Many socio-economic ob-
jectives, including warning and
emergency prevention, entailing
the death of people and billions
of dollars in low cost, will be ad-
dressed during project imple-
mentation.

Creating a system is not only
an economic need for govern-
ment agencies relevant by remote
sensing data, but also has the po-
tential demand for strategic secu-
rity and defense. Thus in case of
international or regional conflicts,
economic benefits in the form of
security and defense of the coun-
try may exceed the cost of the
project several times.

During the project imple-
mentation Kazakhstan will have
its own space system with a high
quality remote sensing data acqui-
sition with high (1 m) and medium
(6.5 m) spatial resolution, which is
a measure of certain image, sig-
nificantly affecting the country's
investment attractiveness for in-
vestment in the development of
innovative technologies.

Available in Kazakhstan re-
ceiving stations decide a small
number of tasks and techni-
cal characteristics are capable
of receiving targeted informa-
tion with low spatial resolution

at very low speeds and do not
belong to Kazakhstan remote
sensing satellites. In addition,
the available supply in Kaza-
khstan remote sensing data of
high and medium resolution
from foreign remote sensing
satellites with high added value
by means of Internet technol-
ogy and other forms of dissemi-
nation of remote sensing data
through official distributors do
not provide the strategic objec-
tives of national security and
defense, intelligence and fore-
casting on the basis of remote
sensing data. Annually Kazakh
consumers pay millions tenge to
foreign companies — suppliers
of remote sensing data for the
acquisition of satellite images
from foreign satellites.

The economic benefits of the
project:

1) increase the export poten-
tial;

2) increase of international
scientific relations, which is ac-
companied by the development
of research in the field of space
systems and the use of remote
sensing data;

3) improving the efficiency
of all sectors of the economy us-
ing the results of the project;

4) increased employment in
high technology sectors of the
economy, etc.

5) solve many problems in
various sectors of Kazakhstan's
economy as a whole.

— What role the Kazkos-
mos devotes his research unit —
JSC «National Center for Space
Research and Technology» and
its institutions? What are the
prospects for the development
of the Centre and its scientific
and experimental base?

— In Kazakhstan, more than
60 years, studies the near and far
space, work on the study of Earth
from space.

In 2004, on the basis of sci-
entific institutes of space profile
was established Center for Astro-
physics, converted in 2008 into a
joint stock company «National
Center for Space Research and
Technology» (JSC «NCSRT»).

At present JSC «NCSRT»
combines Astrophysical Institute
named after V.G. Fesenkov, In-
stitute of Ionosphere, Institute
of Space Research named after
Academician UM. Sultangazin,
Institute of Space Techniques and
Technology — known research
institutes of our country who
have made a huge contribution to
the development of space science.
The names of prominent scientists
— V.G. Fesenkov, G.A. Tikhov,
U.M. Sultangazin, T.B. Omarov,
V.I. Drobzhev and others, and the
world level discoveries in various
fields of space sciences, associated
with these institutes.

At present investigations
are developed in the following
areas: astrophysics, physics of
solar-terrestrial connections, the
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physics of dynamic processes in
near-Earth space, radio and geo-
physics, the study of unsteady
processes in the atmosphere,
biosphere and lithosphere of the
Earth, space monitoring of natu-
ral resources, emergency situa-
tions, development of new types
of space techniques and space
technology.

Implementation of more
than 30 projects on grants from
international foundations and
companies is proof of conformity
to the world level of Kazakhstan
fundamental and applied space
research.

The high level of scientific
research carried out by scientists,
is confirmed by publications in
high ranking international jour-
nals. Only in 2008-2011 was pub-
lished 8 books, 420 scientific pa-
pers, among them 172 — in the
far and near abroad, and about
500 reports — on the interna-
tional and national conferences.

The employees of «NC-
SRT» actively participated in the
preparation of «Unified infor-
mation system of CIS countries
for the protection from biohaz-
ard (based on satellite surveys)»
at the Standing Committee on
Agrarian Policy, Natural Re-
sources and Ecology of the Inter-
parliamentary Assembly of States
— members of the Common-
wealth of Independent States.

In 2010 JSC «National
Center for Space Research and
Technology» NSA RK became a
full member of the international
project «Sentinel Asia», organ-
ized by the space agency’s of the
Asia-Pacific region and aimed
at the global space monitoring
of emergencies and natural dis-
asters by Earth remote sensing
techniques.

At the same time, material
and technical base for space sci-
ence behind the modern world
level. Research equipment needs
to be updated. Last two years
management of the Centre is
taking active steps to address this

problem. At the same time, Kaz-
cosmos provides full support and
active assistance in the promo-
tion of projects aimed at creating
a modern laboratory and experi-
mental base, providing develop-
ment of new scientific fields.

Space explorations with the
use of directly located in its fa-
cilities have become a scientific
basis of all space activities. The
first step in this direction is the
development of modern infor-
mation and technological basis
of astronomical research through
the participation of the Republic
of Kazakhstan in the internation-
al space project «World Space
Observatory —  Ultraviolet»
(WSO-UV), aimed to explore the
universe in the ultraviolet part of
the electromagnetic spectrum,
away from ground-based obser-
vation instruments. Memoran-
dum of Understanding between
the National Space Agency of the
Republic of Kazakhstan and the
Federal Space Agency (Russia)
on cooperation on the project
«Creating Space astrophysical
observatory for observations of
astronomical objects in the ultra-
violet spectrum of electromag-
netic radiation («World Space
Observatory») orbital space ra-
dio telescope «Spectrum-UV»
was signed. Starting the observa-
tory is scheduled for 2014.

In order to form a modern
infrastructure of national astron-
omy is planned not only to mod-
ernize its experimental facility,
but also to equip with more mod-
ern optical means, first and fore-
most, an optical telescope with a
main mirror diameter of 3.6 me-
ter. This will allow Kazakhstan to
build a modern infrastructure to
ensure high-precision ground-
based observations, receipt the
results of observations from
space telescopes and ensure the
independence of Kazakhstan in
research with using of existing
and new space-based telescopes.

Much attention at the Cent-
er is paid to the development of

national space engineering and
technology. For this purpose is
planned create an experimental
production of space technology,
based on which will be designed,
developed and tested the various
components of space systems,
experimental models of service
and scientific instruments for
spacecraft of scientific and tech-
nological purposes, technology
management. This will increase
the Kazakhstan content in future
space missions.

It is planned to develop a
system of high-precision satellite
navigation based on its own tech-
nical and mathematical software
tools, development of a unified
system of data transfer on the ba-
sis of mobile satellite communi-
cations and satellite navigation, a
backup system for the collection
and transfer of data to manage
the various types of high-tech
specialized equipment. All this is
necessary to meet the increasing
needs of cartography, surveying,
monitoring of transportation of
critical goods.

Development of technologi-
cal guidelines and recommen-
dations for production of light-
weight structural materials with
predetermined  characteristics
from alloys based on aluminum
and magnesium for the produc-
tion of responsible knots of space-
craft is planned for use in space
applications for new materials.

In the future, Kazakhstan
should become an active partici-
pant in the global space market,
developing all aspects of space
activities, including research ob-
jects of near and far space, the
Earth from space, occupying a
specific niche in the production
of space techniques and develop-
ment of space technologies.

— The «KazSat» program,
despite the initial difficulties,
is developing and promis-
ing results. Could you tell us
about the modernization of
«KazSat-2», negotiations with




insurance companies on «Ka-
zSat-1», and choice of contrac-
tor for the next unit.

On insurance of the
satellite «KazSat-1»

Negotiations with insurance
companies on settlement of in-
surance payments for satellite
«KazSat-1» was started in No-
vember 2008 and completed in
June 2011.

To investigate the events
with the satellite «KazSat-1» were
involved the following foreign
companies:

1) on technical questions —
French company «SatelConseil
International», which has experi-
ence in investigating of insurance
events with spacecraft;

2) for the legal assessment
of the situation on the settlement
of the insured event with a satel-
lite — law firm Reed Smith (Eng-
land), which represents more
than 10 years the interests of the
Republic of Kazakhstan in inter-
national arbitration and other
processes;

3) to analyze the method of
calculating the permissible level
of insurance payments — audit
company «Pricewaterhouse-
Coopers Tax and Advisory.»

Conclusions of companies
were used in the settlement of
insurance payments with insur-
ance companies. All decisions on
the basis of negotiations with the
insurance companies have been
agreed with the Government of
the Republic of Kazakhstan.

As a result of intensive and
labor-intensive work carried out
by the Kazakh side for 3 years,
were resolved insurance pay-
ments with all insurance compa-
nies on acceptable terms for the
Republic of Kazakhstan.

On modernization of the
satellite «KazSat-2»
Launch and use the satellite
«KazSat-2” - an effective solution
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to the problem of communica-
tions and broadcasting all over
the country, which will satisfy
the needs and growing demand
for satellite communications by
enhancing the competitiveness
of the domestic market.

Lifetime of «KazSat-2» is
12.25 years.

To improve technical speci-
fications, reliability and lifetime
of the spacecraft «KazSat-2» has
adopted the following main steps:

e instruments onboard
systems and software-mathe-
matical support on results of the
flight operation of the spacecraft
«KazSat-1» have been improved;

e  complex of measures to
protect the devices and onboard
cable network (OCN) from ex-
posure of radiation, electrostatic
discharge and electromagnetic
radiation (optimization of radia-
tion protection of devices, pro-
viding of electromagnetic «leak-
age» of devices, shielding, OCN,
earth, metal, the use of ion traps)
was performed;

e amount of testing of
onboard systems, including time
between failures has been ex-
tended;

e technology of manage-
ment by spacecraft due to the
use of direct radio commands to
parry the failures of electronic
systems and other emergency
situations has been improved;

e foreign-made instru-
ments (gyro, astro-sensors, solar
sensors) with a positive history
of flight, were used in the control
command devices.

On choice of contractor
to huild and launch the

satellite «KazSat-3»

Government purchases of
works on creation and launch
of Kazakhstan satellite of com-
munications and broadcasting
«KazSat-3» were held twice, and
twice in accordance with the laws
of the Republic of Kazakhstan
declared not valid.

The largest international
manufacturing companies such
as EADS Astium (Europe),
«Great Wall» (PRC), Orbital Sci-
ence (USA), SUMITOMO Cor-
poration (Japan), Thales Alenia
Space (Europe), JSC «Informa-
tion Satellite Systems named after
Academician M.F. Reshetnev»

(Russia) have expressed their de-
sire to participate in the contest.
The first contest was declared
void in view of applications do
not match the requirements of
the bidding documents, the sec-
ond competition — the reason
being that the bid was allowed
only one potential supplier.

In both cases, the enroll-
ment was represented by two
companies — JSC «ISS named
after Academician M.F. Reshet-
nev» and «Great Wall».

On the results of bidding
procedures JSC «Information
Satellite Systems named after
Academician M.F. Reshetnev”
was chosen the general contrac-
tor on the project “KazSat-3”.

June 20 under activities of
Air Show at Le Bourget 2011 (Par-
is), which took place in France
from 20 to 26 June, the leaders
of the Russian Space Agency and
Kazkosmos signed the Treaty be-
tween the JSC «National Center
for Space Communications» and
JSC «Information Satellite Sys-
tems named after Academician
M.F. Reshetnev» about creation
and launch of satellite of commu-
nications and broadcasting “Ka-
zSat-3”. The term of the creation
and launch of the satellite «Ka-
zSat-3» is 28 months, its launch is
planned from «Baikonur» in De-
cember 2013.

— What about personnel
training for Kazkosmos?

— I've always said that the
establishment of a full-fledged
space industry of the Republic of
Kazakhstan and implementation
of projects in the field of space
activities should be accompanied
by the development of human
resources both in quantity and
in quality. This requires a sys-
tematic organization of training,
retraining and advanced training
to meet the strategic interests of
the state in the development of
the modern aerospace industry.
Therefore, the issues of staffing
the space industry are one of the




main objectives of the Strategic
Plan of Kazkosmos.

Kazkosmos conducts sys-
tematic work on training of spe-
cialists for the space industry in
this direction.

At present the system of
training and retraining of per-
sonnel of space industry, which
includes several areas is formed:

e training of students in
universities of Kazakhstan and
International «Bolashak» pro-
gram;

e organization of work-
shops on space activities;

e organization of train-
ing of Kazakhstan’s specialists
in the implementation of space
projects.

Together with the Ministry
of Education and Science of Ka-
zakhstan have developed stand-
ards of training in the specialty
«Space applications and technol-
ogy», which is currently most in
demand. In this regard, the ba-
sic higher education institutions
have begun work on the training
of specialists for the aerospace
industry. In 2010, the first set
for bachelors degree in «Space
techniques and technology» in
the Almaty Energy and Com-
munications University, Kazakh
National University named af-
ter Al-Farabi was carried out, in
2011 — at the Eurasian National
University named after L.N. Gu-
milev, Kazakh National Techni-
cal University named after K.I.
Satpaev. Currently, about 70 stu-
dents on this specialty are trained
in these high schools.

In 2010, a new specialty
«Manufacture of spacecraft» for
master's and doctorate was intro-
duced in the Classificator of spe-
cialties of higher and postgradu-
ate education of the Republic of
Kazakhstan.

Starting from 1996, train-
ing (according to MES RK) 205
Kazakh citizens for the space
industry of the country is con-
ducted in a branch of «Voskhod»
of the Moscow Aviation Insti-

tute (MAI), which is located in
the city of Baikonur. Since 2008,
annual funding of 45 grants for
training of students in the branch
«Voskhod» of MAT has been pro-
vided by the Ministry of Educa-
tion and Science of Kazakhstan.

Education on space profes-
sions was organized by the In-
ternational «Bolashak» program
in foreign Universities — Russia,
USA, United Kingdom, France,
Germany, Netherlands, Canada,
and China. 58 persons are trained
on 9 space professions of «Bolas-
hak» program in 2010, according
to the JSC «Center for Interna-
tional Programs». Education
under the «Bolashak» program is
conducted in the following areas:
design, construction, production
and exploitation of space appli-
cations and technology.

An important part of the im-
provement and development of
human capacity is the formation
of advanced training and retrain-
ing of specialists of Kazkosmos
on the strategic direction of for-
mation of the space industry.

To date, training seminars
for improvement of professional
skill in strategic areas of space ac-

tivities are organized in a system-
atic manner.

Preparation of Kazakhstan
specialists for industry is also in
satellite projects implemented by
subordinate enterprises of Kaz-
kosmos. This direction is notable
in that it gives the possibility of
further training of Kazakhstan
specialists in the acquisition of
practical experience and skills to
create of space technology.

Work on system develop-
ment and improvement of hu-
man resources of organizations
in the industry continues. u
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ANCTAHUNOHHOE 30HAWPOBAHMUE 3EMJIN

OCHOBHbIe HaNPaBNEHUA NA3BUTUA KOCMUUECKOID

monvtopunra CENIbCKOX03AUCTBEHHOIO
NMNOU3BOACTBA B PecnyGnuke Kasaxcran

KnioueBble crmoBa: KocMu-
YecKuin MOHUTOPMHTI CE€/IbCKOTrO
XO035ICTBA, ITIOCEBHbIE mromann,
IIPOTHO3 YpOXKas

Aunnoranmsa:  O6o3Haue-
HBI NePCIIeKTUBDI U NpeCcTaBIe-
Hbl OCHOBHBbIE Pe3y/IbTaThbl NPU-
meHeHus ['VIC-texHomornit Koc-
MMUYECKOTO MOHUTOPMHIA Celb-
CKOXO3SIJICTBEHHOTO IIPOM3BOI-
crBa PK, Bxmoyaromue fucraH-
LMOHHBIII KOHTPO/Ib CPOKOB U
MaciTaboB MpOBefeHMsI IOCeB-
HOIl ¥ YOOPOYHON KaMITaHWIT;
oIpefie/ieHNie pa3MepoB I10CEB-
HBIX IUIOIIAfiell SIPOBBIX IIOCe-
BOB; OLIEHKY (MTOCAaHUTApHOTO
COCTOSHMA 3€PHOBBIX KY/IBTYp U
IIPOTHO3 BaJIOBOTO cOopa 3epHa.

CenbCKoOe XO035MCTBO SIBJIA-
€TCS BAXKHOI OTpacibl0 Hal-
OHa/JIbHOI 3KOHOMUKM Pecrry-
6muku  Kasaxcran. B mocnen-
HIle TOJBl OTMEYaeTCs aKTUB-
HBIII POCT 3E€pHOBOTO IPOM3-
BOJICTBa — OCHOBBI 9KCITOPTHOI
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CEeNbCKOXO03AJICTBEHHOI IPOJYK-
LUM pecnybIuKy — 3a c4YeT Mc-
TIO/Ib30BaHUA 3€Me/Ib KPYIHbBI-
MM arpoNpOMBIIIIEHHBIMU KOM-
TIAHUAMU U KPECTbAHCKMMMU XO-
saiicreamu. IIpu arom pecmy-
O/IMKaHCKUM YIIPaBILAIOLM Op-
raHaM IIpM yBeMYeHuM obbema
TOTalMii, COKpAaIlleHUM pasMe-
POB Hajora Wiy BbIpabOTKe IO-
JIMTUKY CTPaXOBBIX BBIIIAT He-
obxomuMa OOBEKTMBHAS MH-
copMarust 0 COCTOSHUM U WC-
HO/b30BAaHMUM 3€MENTb CETbCKO-
XO3S/ICTBEHHOTO  Ha3HaYeHUs,
IIo/Ty4eHue KOTOPOil CTaHOBMT-
cs Bce Ooree CIOXKHOM 3apadeit
6e3 cryTHUKOBBIX AaHHBIX. Co-
BpEeMEHHble [IaHHbIE [VICTaH-
LIVIOHHOTO 30HAMPOBaHUA 3eM-
7Y, TOJyYaeMble IpY IOMOILM
CbeMOYHOJ! ammaparypsl ¢ 60p-
Ta KOCMUYECKMX aIllapaTos, 00-
JAal0T TEeXHUMYECKUMMM Xapak-
TePUCTUKAMM, IO3BOJAIINMU
pelaTh KOMIUIEKC 3afay yIpaB-
JIeHUs ¥ CTPaXOBaHM:A IIOCEBOB,
BK/II0YasA KapTUpOBaHMe TPAHNUI]
TOJIell, MOHMTOPMHI ITOCEBHOI
U yOOpOYHOI KaMIIaHMII, aHa-

JIU3 3€MJIETIONb30BAHMSA, OLIEHKY
(bUTOCAaHUTAPHOTO COCTOSHUA U
PO YKTUBHOCTH CETbCKOXO0351i-
CTBEHHBIX Ky/bTYD.

OcHoBHbBIE  3epHOCEOLINE
06/1acTi pacIoJIOKEeHbI B CeBep-
Hoit yactu Kasaxcrama — 06-
IIMPHOIl 30HE HEIOIMBHOIO
3eMJlefiens, KOTOpas IIPOCTU-
paetcsa Ha 2 000 KM ¢ BOCTOKa Ha
3amaj 1 cBbiire 700 KM ¢ ora Ha
ceBep. 37ieCb B OCHOBHOM IIpaK-
TUKYEeTCS MOHOKY/bTYPHOE BBbI-
paliBaHue APOBBIX 3€PHOBBIX
Ky/IbTYP Ha CENbCKOXO03A/CTBEH-
HBIX TIOJIAAX C KPYITHBIMM pasMe-
pamu (ot 200 go 500 ra). B atnx
YCIOBUAX I/ii OPTAaHU3ALUM CU-
CTeMbl KOCMMYECKOTO MOHU-
TOPMHIA  CE/IbCKOXO3AMCTBEH-
HBIX YTO[IMIA, TIOJpasyMeBarolllei
OIl€paTUBHOE IIONy4YeHME U Te-
MaTUYeCKyl0 06paboTKy 6071b-
MNX 0OBEMOB HPOCTPAHCTBEH-
HBIX JJaHHBIX, HEOOXOAUMO IpU-
BJIEKaTh LIMPOKOOXBATHbIE CITYT-
HUKOBbIE CUCTEMBI.

ITepBble paboTHI [0 KOCMM-
YeCKOMY MOHMUTOPMHTY 15 Mumi-
JIMOHOB TeéKTAPOB MaXOTHBIX 3€-
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. KAPTA-CXEMA
PASMELEHWA NAXOTHBIX 3EMENL
AKMOMNUHCKOW OBNACTM 2011 1.

LS S bt e

Menb B ceBepHON 4acTu Kasax-
cTaHa ObUIM MHULMVPOBAHBL 3a-
xasoM [IpaBurenncrsa PK B 1997
r. IlepBOoHauaZIbHO MCIIOTB30BA-
JIUCh MHOTO30HAJIbHBIE CHUM-
ku NOAA/AVHRR (1 kM) u Pe-
cypc/MCVY-CK (160 m). C noss-
JIeHMeM CITyTHUKOBBIX JIaHHBIX
Terra/MODIS (250M), obecrme-
YYBAIOLVIX PEXKIM e>KeJHEBHOTO
MIOKPBITHUA BCEX SIPOBBIX IOCEBOB
IOAHHBIMM KOCMUYECKOI CheMK,
KOCMITYECKUIT MOHUTOPYVHT SIPO-
BBIX ITOCEBOB B OCHOBHBIX 3ep-
HOCEILMX 00/IacTAX Ieperesn B
PEeXNM PETyIAPHOTO OIepaTHB-
HOro MHQOPMALMOHHOIO 0be-
crieuenuss MCX PK. Cerogus
TOIIOTHUTENbHO K CITYTHUKOBBIM
manHbpiM Terra/MODIS k ana-
N3y TIPUB/IEKAIOTCA ILIMPOKO-
TOJIOCHBIE J[aHHbIe MHAMIICKOI
CIyTHUKOBOM cucteMbl IRS-P6/
LISS/Awifs n xaHajickoit pamm-

OJIOKAIIMOHHOM  KOCMUYECKOI
cbeMkun RADARSAT-1. Ilogn-
KTIOYeHe HOBBIX CIYTHUKOBBIX
CHCTeM CYIeCTBEHHO pacHIupu-
JI0 CIMCOK 3ajady, pelraeMbIX C
MTOMOII[bI0 KOCMUYECKOTO MOHI-
TOPMHTIA.

B HacTOsIIUIT MOMEHT CIU-
COK 3afIlady KOCMUYECKOTO MOHM-
TOpMHIA  CeIbCKOXO3SAMCTBEH-
HbIx yropmit Kasaxcrana Bkmo-
4JaeT OLIEHKY IIOCEBHOII IUIOLIA-
IV APOBBIX KY/IbTYpP M HapOBBIX
T07Ielt, KOHTPOJIb CPOKOB APOBO-
TO CeBa, OLJeHKY COCTOSHNA U 3a-
COPEHHOCTH 3ePHOBBIX IIOCEBOB;
IIPOrHO3 BajoBOro cbopa 3ep-
Ha MECSYHOIT 3a6/1aroBpeMeHHO-
CTY; KOHTPOJIb CPOKOB y6opou-
HbIX paboT U yOpaHHBIX IUIOLIA-
neit. YkasaHHbIe BUbBI pabOT BbI-
IIOTHAIOTCA /I OCHOBHBIX 3ep-
HoceoIux pernoHos Kasaxcra-
Ha: AxmonuHcKkoi, Kocranaii-

ckoit, Ceepo-Kasaxcranckoii,
Kaparangmuckoit n IlaBmomap-
CKOJl o6macreli, Ie OCHOBHOIL
KY/IbTYpOIl BO3/Je/IbIBAHMSA SBJIA-

eTCsl IpOBasl IIIEHNIIA Y TIMEHb;
KbIspU1opanHcKoit obnactu, rje
BO3Je/bIBaeTCsl puc. Bpicokas
TOYHOCTD U 3P PEKTUBHOCTD pa-
60T [OCTMrAOTCS 3a CYET MpH-
MeHeHMs coBpeMeHHbix [VIC-
TexHonormit. ExxerogHo B pam-
Kax paspaboranubix I'VIC mis
KaXHoil o6mact 06HOBIAETCA
aTpubyTuBHas MHPOPMALMA IO
KaXIOMy IOJII0, YTO IO3BOJIA-
€T MPOBOANTD Pa3/IMIHbIE BUBI
[MC-anann3a 1 XpaHUTb UCTO-
PpuI0 IO7Ielt 3a BCe TO/ibl MOHUTO-
puHra. C60p Ha3eMHBIX JAaHHBIX,
HeOOXOMMMBIX JUIsl pelleHNs 3a-
flad KOCMMYECKOTO MOHMTOPUH-
ra, OCYIeCTB/IAETCS Ha IIOACITYT-
HVKOBBIX [TO/IMTOHAX CENIbCKOXO-
351/ICTBEHHOTO HasHAYeHL.
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KapTa NporHo3HoR ypomanHOCTH APOBBLIX
JGPHOBERIX KYNLTYP coloxa 2011 repa
AKMONHHCKOR 0GNaCTH

A BOS AODIS wa IT usisre

MporHo3sHas ypoxanHoOCTb

Bl no5uira
[ 6-8 wra
9-10 u/ra
[0 1112 u/ra
Bl 13-14 u/ra
14-15 y/ra
I 16-18 u/ra
[ 19-22 wra

e — s
FLIRAT

LR
MCCTE OB i FES

Pecny6nuku Kaszaxcran

6. Akkonbckui, T. JTkkonb

16. ApiansiHckuia, n. Aplians!

11. AcTpaxaHckuit, c. AcTpaxaHka
10. At6acapckui, r. Atbacap

5. BynaHapbIHCKui, r. MakuHek

2. Bypabaiickuit, . LLlyunHck

14. ErvHabIKONbCKUi, ¢. ErMHAbIKONb
3. EnBekwmnnbaepckui, ¢. CTenHsk
7. EpeiimenTayckuit, r. EpeiimenTay
8. E

@, r. Ecunb,

9. XKakcbIHekuiA, n. Xakce!

13. YKapKkauHcKkuii, r. [lepxasuHck
1. BepeHaVHCKWIA, C. 3epeHnbl

17. KopramkbiHckui, ¢ KopramksiH
4. CanpeikTayckuit, ¢ BankatwmHo
15. LienuHorpaackui, c. Koktan
12. WopTananHckui, n. LWopTaHae!

CeTb NOACNYTHHKOBLIX

NOJIHroHOB

ITepBuunHBIM
CeTV IONUTOHOB
3AICTBEHHOTO HasHa4yeHN,
pasBepHYTBIX B AKMOJIMH-
ckoi1, Kocranarickoit u Cesepo-
Kasaxcranckoit obmactsx, sB-
JIAIOTCA OTJeNbHbIE XO3SANCTBa,
[le COIIACHO pa3paboTaHHBIM
IporpaMMaM peryispHO IIpo-
BOJISITCSI HAOIOEHN S [I/IS1 OTIpe-
He/eHNs COCTOSIHMSI IOYBEHHO-
rO U PacTUTENIBHOTO MMOKPOBOB,
OLIEHKY MPOAYKTUBHOCTU U Ka-
YeCTBa ypOKasi 3epHOBBIX Ky/Ib-
Typ, KOHTpPOJA CPOKOB IIOJIe-
BBIX paboT u T.j. [Ina paboTst
Ha MOACIHYTHUKOBBIX IOJUIO-
Hax paspaboraHa VIHCTpyKIus
10 TIPOBEJeHNUIO ITOfCITyTHUKO-
BBIX PaboT, B KOTOPOJI YKa3aHbI

3BEHOM B
CENIbCKOXO-

30 KocMuyeckve uccnenosanus 1 TexHonorum /01/ 2012

IpUHLIMIBL BbIOOpA M OpraHm-
3a1MM HaO/MIONATe/IbHbIX YYacT-
KOB Ha IOJIAX, OCHOBHBIE METO-
AVIKV TIPOBeeHNMsI HAaOTIoeHMI
3a arpoTeXHMYeCKMMu padoTra-
MU, BIQXHOCTBIO I104YB, O1OMe-
TpUYECKMMU apaMeTpamu, Gpu-
TOCAHUTAPHBIM COCTOSIHMEM U
9/IeMeHTaMM POAYKTUBHOCTHU
3€pPHOBBIX KyIbTYp. B momoi-
HeHMe paspaboTaHbl (OPMATHI
KHIDKKU IS 3aIMCH IIOfCIYT-
HVKOBBIX HaOTIOfleHNil, IIpef-
HasHaueHHble i (uUKcaumuu
[IO/IeBbIX HAOIIOfieHnit u pe-
3y/IbTaTOB IIEPBUYHOI 06paboT-
K nHQpOpMAIUM Ha IOTUTOHAX
II0 YCTAaHOBJIEHHBIM (OopMaM.
CooTBeTCTBEHHO, paspaboTaHa
9/IeKTPOHHas 6asa JaHHBIX /IS
XpaHeHus: MHPOpMALMMU C II0-
JINTOHOB.

PesynbraThl Ha3eMHBIX Ha-
6/IofieHNIT MCTIONB3YIOTCS B Ka-

YecTBe 00YYaOIIX MaTepUaIoB
IS KMacCcu(UKALMOHHBIX MOJie-
7Ieil M IpOBEePKIU X IPUMEHUMO-
CTU B IIpoliecce TeMaTUIeCcKOro
memnpUpOBaHus, a TAKXKe IS
BepuUKaLMM METOVK pelile-
HUA MPUKIAJHBIX 33/jlad MOHU-
TOPUHTA.

OueHKa noceBHbIX nnowaaen

CerofjHsi MOHUTOPUHT 3€M-
JIETIO/Ib3OBAHMSA  OCHOBBIBAETCS
Ha pgauHHbiX Terra/MODIS (250
M), IRS/LISS (23 M), IRS/Awifs
(56 m) u RADARSAT-1 (100 m).
CooTBeTCTBUE MEX[Y Ha3eMHbI-
MM 00CIeNOBaHUAMMU AKMOJINH-
ckoit obmactu B 2000-2009 1T. 1
pesynbTaTaMu  pacliO3HABaAHUA
IIOCEBOB 3€PHOBBIX KY/IbTYp IIO
CIIyTHUKOBBIM [JAHHBIM COCTaB-
nsaer 97%. Anamus 3% ommbok
II0Ka3aJI, YTO OHM ObUIN CBA3AHbI
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MAPOBbIX MONEA

1: 750 000
[REE s TR

KAPTA-CXEMA PASMELLEHWA
AKMONWHCKOW OBNACTW 2007-2011 rr.

NOCTPOEHA MO CITFTHHHRDBRIU LSRN

l'oa napoBaHus:
I nap2011
I nap2010
[ nap2019
I nap2018
[ nap2017
"I noces2011
[ sanexs

¥ =

HURHT

Al e d-"F
L P 1

B OCHOBHOM ¢ fiepuriutom «bes-
o6mauHo» MHGOPMALMM WK
CWJIBHBIMU OTK/IOHEHWSAMU B Ka-
JIEHJAPHBIX JaTaX IpOBefleHNsA
OCHOBHBIX CE€/TbCKOXO03SI/ICTBEH-
HBIX paboT.

B kavecrBe 6a30Boil MeTo-
IOVIKM pacyera ITOCEBHBIX IUIOIIA-
Tt 1o MaTepranaM KOCMIYIECKOI
CbeMKU UCHONb3YyeTCs IIpsAMast
OlLleHKa pasMepa IUIOLAiu CITyT-
HUKOBOJI MacKu. BayKHbIM MOMeEH-
TOM ABJI€TCA Y4eT BIMAHMA Ipa-
HUYHBIX IMKceneit Mmacku. Cucre-
Ma ydYeTa Pasjamii MeXJy IUIO-
IWANBI0, ONIPEMENAEMON MACKO
3€PHOBBIX KyJIBTYp, M DPE€abHOI
CUTyaLyeil CTPOUTCA Ha UCIIOJIb-
30BaHMM pAJA JIOKAIbHBIX Te€o-
uH(OPMAIMOHHBIX CHCTeM. B Ha-
CTOAMIMIT MOMEHT MCIIO/Ib3YIOT-
cs1 TVIC mna pajioHOB ¢ cymMap-
HOJ IUIOIIAJbI0 IIaXOTHBIX 3e-
Menb cBblle 5 MH ra. Cymmap-

Hag oummbKa MeToja OIpefierne-
HUA pasMepa IOCEBHBIX IUIONIA-
Tell APOBBIX 3€PHOBBIX KyJLTYp
TIO CITyTHMKOBBIM JJAHHBIM JIJIA OT-
nenbHON obmacty (cBbie 4 MTH
ra IOCeBOB) HAaXOAWTC B Ipefe-
nax 3-5 %. Pesynbrarhl npeficTaB-
JIAIIOTCA K 1 MIO/LA TEKYIIEro roja B
(opMe Tab/IMIHBIX JaHHBIX O pa3-
Mepax [OCeBHBIX IUIOLIafielt Apo-
BbIX 3¢PHOBbIX KY/IbTYp 1 007IacT-
HBIX KapTOCXeM pAacCIIONOXKeHNs
I0CEBOB APOBBIX KY/IBTYP B LIETIOM
(puc. 1).

OueHKa thHTOCAHHTAPHOr 0
COCTOAHHA H NPOrHo3
YPO)XXaHHOCTH 36PHOBLIX

KYNbTYP MEcAYHOH
3abnaroBpemMeHHOCTH

Ilna  OLEeHKM COCTOSHUS
3epHOBI)IX IIOCEBOB U HPOI‘HO-
32 YPOXXallHOCTM aHAIU3UPY-

I0TCSI  arPOMETEOPOIOTMYeCcKe
yCIIOBUSA, [aHHBIE CTaIMOHAp-
HBIX IIOJIMTOHOB U Ha3eMHO-
ro MapUIPyTHOTO O0OCIenoBa-
HUSA, pacIpefie/ieHNe CIyTHUKO-
BBIX UHIeKCOB BereTaryu. OmHa
U3 Mpo6IeM IIPOrHO3a ypOsKaii-
HOCTU U3 KOCMOCA 3aK/IH04YaeTcs
B H/IMYMU COPHOM PacTUTEND-
HOCTU B 3€JIeHOI 6uoMacce To-
CEeBOB 3epHOBBIX KynbTyp. [lis
OLIeHKM 3TOro ¢akropa paspa-
60TaHa TEXHONIOTUSA OIIeHKU CTe-
IIeHV 3aCOPEHHOCTU U ydeTa ee
BIMAHMA Ha OyIYLINIT ypOsKait.
AHanmmu3 COCTOSTHUSA MIIEHN-
1LIbI BBIIIO/IHAETCA Ha OCHOBE CTa-
TUCTUYIECKOTO aHaIM3a CIyTHU-
KOBBIX MHJEKCOB BereTalyy II0
MacKaM pas3/MYHBIX CPOKOB Ia-
poBanus. C MX yBelTUYeHUEM 3a-
KOHOMEDPHO BO3PACTAeT U 3aCO-
penHocts. Hasemuas uHpoOp-
Mauysl VCIOJIb3yeTcsl /IS Kamn-

Kocmuueckme nccnepgosaHus u TexHonorum /01/ 2012
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160 DD
B e 1 m g

KAPTA-CXEMA PASMELLEHWA
YBPAHHBIX NONEN
AKMONWHCKOM OBNACTH 2011 1.

POCTROENA N0 CITYTHIMOR LAMMIM

[ Mons, y6paHhbie o 11.10

[ Mons, y6paHHsle Ao 30.09
Mons, y6paHHble go 17.09
Mons, He y6paHHble Ao 11.10

[l Napossie nons 2011 r.
3anexb

6pOBKI/I BE/IMMYMHDI CIIYTHI/IKOBO-
rO BereTallMOHHOTO MHJEKca Ha
peasbHOe COCTOSIHME U IIOTeH-
LM/bHYIO0 IPOAYKTUBHOCTD I10-
CeBOB IIIIEHNIIBI Ha 006C/IeOBaH-
HbIX [I0JISIX, @ TAK)Ke JJIsI TPOTHO-
32 YPOIXKaiTHOCTH SIPOBBIX 3€PHO-
BbIX moceBOB. OCHOBaHHas Ha
CITyTHMKOBOJ1 OILleHKe MHGOp-
Malyst O COCTOSTHUU U 3aCOP€H-
HOCTM SIPOBBIX IIOCEBOB, a TAKXKE
IIPOTHO3 BaJIOBOTO cbopa 3ep-
Ha NPeJOCTaBIAITCA K 10 aBry-
CTa TeKy1ero roga B popme 06-
JIACTHBIX KAPTOCXEM IIOCEBOB Ofi-
HOJIETHUX HpOBbIX Ky}II)TYp 10
KIaccaM  coCTosiHMA — (IIoXoe,
YAOBIIETBOPUTENbHOE, X0po-
Iee); KapTOCXeM pasMelleHus
HOJMeNl CO CMabbIM, CPEefHMM U
CIIBHBIM 3aCOpeHMeM; KapToc-
XeM IPOTHO3HOM YPOXKaliHOCTU
3€PHOBBIX KY/BTYp (puc. 2).

32  KocMuyeckvie uccnenosanus 1 TexHonorum /01/ 2012

MOHHTOPHHT arpoTeXHHYECKHX
paboT: KaneHaapHLIX aar

ANOBOro CeBa, cepoobopoTa,
y0opoyHoH nnowaau

JycTaHIIMOHHAA OlieHKa Ka-
TeHJApHBIX JlaT ApOBOTO CeBa
OCHOBBIBAETCSl HAa €XKEJHEBHOM
MoHuTopuHre tepputopun Ce-
BepHoro Kasaxcrama B nepu-
OJl IIPOBeleHNsI BECEHHMX arpo-
TEXHIYECKNX PabOT C MOMOIIbIO
CITYyTHMKOBOJ ~ cucrembl  Terra/
MODIS. IlpyHuMI OLeHKM JaThl
IIOCeBa OCHOBaH Ha (UKcaLym
Pe3KUX M3MEHEHMil CIeKTpab-
HBIX XapaKTePUCTUK CelTbCKOXO-
35JICTBEHHBIX IOJIeN ITOC/Ie X Me-
xaHu4eckoy obpaborku. Cormac-
HO peKOMeH/IyeMbIM arpOTeXHMU-
YeCcKMM HOpPMaM BeCeHHss 00-
paboTKa 3eMIM IPOBOAMTCS He-

CKOIBKO pa3 (3aKpbITve BJIary,
ceB). Jlara mocmenHeit 06pabot-
KU, 3a(pMKCUPOBAHHOII B TEYEHIE
nepuofa Hab/ofeHNs, IpUHIMa-
ercs 3a JaTy ceBa. Pesynbrarsl o
CIIyTHMKOBOMY KOHTDOJIIO CPOKOB
SIPOBOTO CeBa MPEOCTABIIIOTCS K
1 MIO/IS TEKyILero ToAa B BUfe Ta-
61111 C JTAHHBIMM TI0 CPOKaM CeBa
U KapTOCXeM CPOKOB CeBa.

Yro Kacaercsa MMCTaHIIIOH-
HOTO KOHTPOJIS 3epHOIapPOBO-
ro ceBoob6OpOTa, TO OH OCHOBBI-
BaeTCsl Ha €XEeroJHOM IOCTpoe-
HUJ MacCOK 3€PHOBBIX ITIOCEBOB I
HapyIOLXCs Hosel, 06pabaTsl-
BaeMBIX MEXaHMYECKUM CII0CO-
60oM. MeTop OCTPOEHMST MAaCOK
OCHOBAH Ha PErucTpaLuy BeCeH-
Hero MUHUMyMa Ko3(duiveHn-
Ta OTpaKeHUs B OJIVDKHEN WMH-
¢dpakpacHOil 06/acTM CIIEKTpa,
bUKCUpYeMOro Ha CelbCKOXO-
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35IMICTBEHHBIX ITIOJISIX M CBsI3aH-
HOTO C MeXaHN4eCKoil 06pabort-
KOJI II0YB B IIepHOJ CEBa, 1 JIeT-
Hero MakcuUMyMa IIepyuoja Ko-
JIOLIeHNs], IIOATBEPKAAIOLIEro,
4TO 0O6pabOTaHHOE BECHOI 110JIe
OBLIO 3aCesTHO 3€PHOBOII KY/IbTY-
poit. ITonydenHas kmaccuduka-
LVIsI CIYXKUT OCHOBOIL Iist 6ortee
[IeTa/IbHOTO aHAIM3a COCTOSHIUSA
3€PHOBBIX IIOCEBOB 1 IIPOTHO-
3a YPOXKaITHOCTH, IIOCKOJIbKY CI-
cTeMa CeBOOOOpOTa BO MHOTOM
OIIpefie/isieT 3arac MUTATeNbHBIX
BelllecTB B I04YBe U (purocaHm-
TapHOe COCTOSIHE IIOJIel] B YCIIO-
BUAX HEZOCTATOYHOTO JVICIOTIb-
30BaHUsA yROOpeHMit 1 repouIm-
[OB. Pesy/bTaThl MpeficTaBIsIOT-
¢ k 10 aBrycra Tekyiero ropja
B Qopme KapTocxeM obacTeii ¢
MacKaMJ MaxXOTHBIX 3eMeslb, Ha-
Xopsyxcsi B obopore 1mop Of-
HOJIETHUMMU SIPOBBIMU  KY/IbTY-
pamm ¢ pasOMBKOII IO KlIaccam
rofa nmaposauus (puc. 3a).

Exxeromno TIPOBOJINT-
Cs OlleHKa YOOPOYHOII IUIOIa-
AU SIPOBBIX CENbCKOXO3SICTBEH-
HBIX KYIbTyp B AKMOJIMHCKOIL,
Cesepo-Kasaxcranckoit n Ko-
CTaHAJICKOI 06/1acTAX MO [aH-
HBIM  OINTVKO-3/IEKTPOHHON U
Pa/iOTIOKAIIOHHON ~ KOCMuYe-
CKOJl CBEMKU CpefHero paspe-
IIEHVsI B OIEPAaTMBHOM peXM-
me. CrIyTHMKOBasl OLieHKa y0o-
POYHOI IUIOLIAAY U KOHTPONb
CPOKOB YOOPKM SIPOBBIX 3€PHO-
BBIX KYJIBTYpP IIPeSOCTaB/IsIOT-
cs1 B hopMe 06/1aCTHBIX KapTOC-
XeM paclojioXeHNs yOpaHHBIX
IIOJIEN APOBBIX KYIbTYp K 15, 30
ceHTs0ps 1 15 OKTAOpPs Teky1e-
ro ropa (puc. 36).

CocToAHHe BHeApeHHs,

3KOHOMHYECKHH H COLlHANbHbIH
aththext

IIpaktuka mocnegHux mer
II0Ka3ajla, YTO MUCIIO/Ib30BAHME
CIlyTHUKOBBIX JIaHHBIX UIPAeT
BaXHYI0 DOIb B OOeCIedyeHnn
MCX PK oneparusHOIt craTu-
CTMYECKO U KapTOrpagpuIecKoin
nudopmanueit. Hannane rako-

IO MCTOYHNMKA OOBEKTUBHOI VH-
¢hopmaruy 1Mo3BOJAET PYKOBOJ-
CTBY IPOBOJAMUTb MOHUTOPMHT
HEKOTOPBIX apaMeTpOB 3€pHO-
BOTO IIPOM3BOJCTBA (IIOCEBHbIE
IUTOLanN, CeBOOOOPOT, dpuToCa-
HUTApHOE COCTOSIHIE U YPO>Kail-
HOCTb) B OCHOBHBIX 3€pHOCEI0-
X obrmacTsax pecnybnuku. B
pesynbraTe CO3HAIOTCS YCTOBUSA
U1 YCTAQHOBJIEHNUSI SKOHOMUYe-
CKOJI TPO3PAYHOCTH B 3¢€PHOBOM
IIPOM3BOJCTBE, YTO CIIOCOOCTBY-
€T ero caMOpery/IALyu U pasBu-
TUIO PBIHOYHBIX OTHOLIEHMII B
Ce/IbCKOXO03AIICTBEHHOM CEKTOpe
SKOHOMUKY PeCITyOINKI.
IIpuMeHeHMe CIYTHUKOBBIX
[AHHBIX OTKDPBIBA€T BO3MOX-
HOCTb BBUSIBJIEHMSI He3aperu-
CTPUPOBAHHBIX ITOCEBHBIX IUIO-
jageil, BOBJIEUEHNsI 3a/IeXXHBIX
3eMefib B CEBOOOOPOT, KOHTPOJLS
obbeMa NapoBBIX IOJIEN, ONTH-
MU3ALM  VCIIONb30BAHMUS XM~
MIYECKMX CPEeICTB 3alNThI pac-
TeHMII, 4TO OyAeT, B CBOIO Ode-
penb, AVICUUIUIMHAPOBATD Cellb-
CKOXO3SI/ICTBEHHBIX IIPOM3BOMM-
Tefelt M CIOCOOCTBOBATb OXpa-
He OKpyxamomeit cpenbl. Kpo-
Me TOTO, Ha/lu4ie OIePaTUBHBIX
M OOBEKTUBHBIX METOJOB KOH-
TPONIsL  CeNbCKOXO3SICTBEHHOTO
[POM3BOJCTBA PACIINPsIET BO3-
moxxnoctu MCX PK B opranm-
3alMy TOCY[ApPCTBEHHON IOK-
JIeP>KKU CEeNbCKOXO0351/ICTBEHHBIX
IIPOU3BOLUTETIEIN.

MepcneKTHBbI AanbHeHLIero

HCNoNb30BaHKA pe3ybTaToB

OnpIT KOCMUYECKOTO MOHM-
TOPMHIA OCHOBHBIX 3€PHOCEI0-
mux permoHoB Kasaxcrana mo-
Kas3ajl IepCHeKTUBHOCTb JaH-
HOTO HaIlpaB/IeHM:A. Y>Ke Cerofi-
Hsl IO/b30BaTeNAM OTKPBIT JO-
CTyHl K Ppesy/lbTaTaM KOCMU4e-
CKOTO MOHUTOPMHIA Ha IeOIop-
Tane agriculture.gzikz.

B O6ynymem mnmaHupyerca
TEPPUTOPUANIBHOE PaCIIMPEHME
paboT 1Mo KOCMMYECKOMY MOHM-
TOPUHIY  CENbCKOXO3SMCTBEH-
HpIX yroguii. Ilpepmomaraercs,

YTO OH PacIpOCTPAHNUTCS TaKOKe
Ha 3aIlafHble U K0XKHbIE 00/1acTI,
C BK/IIOYEHMEM O3MMBIX 3epHO-
BBIX, TEXHMYECKMX M MaCTMYHbBIX
KY/IbTYp B CIIMCOK KOHTPONPY-
eMbIX oceBoB. Kpome Toro, 6y-
IYT IPOBOIMUTHCA OLEHKM COCTO-
SHMA U IPOJYKTMBHOCTY IIacT-
6umy Kasaxcrana.

OpurMm 3 Hauboree Imep-
CIIEKTVMBHBIX HAIIPaBJIEHMII TIpU-
MeHeHNs NAHHBIX JUCTaHIIVIOH-
HOTO 30HAMPOBAHMS ABJIAETCS
PasBUTIE CUCTEMBI CTPAXOBaHN
ypoxxasg B Kasaxcrane Ha 6Gase
CUTYallIOHHOTO IIEHTpa KOCMU-
gyeckoro mouutopunara MCX PK.

B xavecTBe HOBOTO Hamnpas-
JIeHNSI IpUMEHeHMs KOoCMude-
ckux TexHosoruit B Kasaxcrane
IUVTAaHUPYeTCS PasBepHYTh pabo-
TBl 10 CO3[gaHMI0 MHGOpMAL-
OHHOTO 00ecIeyeHnss CUCTEMBbI
TOYHOTO 3eMJ/Iefle/INsA Ha OCHO-
B€ BBICOTOYHOI CITyTHUKOBOJ
HAaBUTALMM M JAHHBIX OymyIeit
KOCMMYECKOI CHCTEMBI IVCTaH-
LIMOHHOTO 30HAMpoBanys PK. W
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IHOV M3 OCHOBHBIX Xa-

PaKTEPUCTUK 0001

TepMOSTIEPHOI peak-

MM, MpOTEKAIoLEN,
Harpumep, Ha ConHIje U 3Bes-
nmax Hamrelnn BcermeHHOU sABser-
cst actpodmsnaeckuit S-akrop,
KOTOPBIII XapakTepusyeT IIOBe-
JIeHJME CEYEHMS 3TON peaKuumu,
T.€. BEPOSITHOCTD €e IPOTEeKaHWs,
OpU  SHEPIMAX, CTPEMILINXCS
K Hymo [1]. Acrpodusnyecknit
S-pakTop MOXHO OIpefenaTh
9KCIEepPUMEHTANPHO, HO O/
OOJIbIIMHCTBA B3aMMOJENCTBY-
IOLIVX JIETKUX sfep, KOTOpbIe
Y4acTBYIOT B Pa3/IMYHBIX TEPMO-
SIePHBIX MPOLIECCaX, ITO OKA3bI-
BAeTCsl BO3MO>KHBIM TOJIBKO IIPU
9HEPIUSAX, IPUMEPHO, B 00/1acTn
100 x3B-1 MsB, mpuuem oun6-
KI ero M3MepeHus He PefKo Jo-
XOIST [0 cTa M OoJee MpOLeH-
TOB [2]. OpHaKO A1 peabHBIX
acTpo(M3MUECKUX  Pacyeros,
HAIpuMep, pasBUTUA U YTOUHe-
HUSA MOJesiell 9BOIIOLNUN 3Be3]
[3] u mameit Bcenennoir [4,5],
ero 3HaveHsI, IPUIeM, C MUHU-
Ma/IbHO BO3MO>XHBIMM OIIMOKa-
MU, TpeOYIOTCA IpU SHEPIUIAX,

Kocmuueckne nccnegosaHust n texHonorum /01/ 2012

C.b. AYBOBNYEHKO

AcTpousmnyecknii MHCTUTYT uM. B.I. deceHkoBa

«HUKWT» HKA PK

B paMkax NoTeHUMasbHOW K/1aCTEPHOW Moaenu

C 3anpeleHHbIMU COCTOSSHUSIMM pacCMOTpEeHa BO3-
MOYXHOCTb ONMUCaHUA 3KCMEPUMEHTAlIbHbIX AAHHbIX MO
acTpocpumsnueckomy S-pakTopy paamaLMOHHOro
p*3C-3axBaTa npu 3Heprusax 0.03—-0.8 MaB.

IpUMepHO, ¢ 0.1 go 100 k3B, uTo
COOTBETCTBYeT  TeMIlepaTypam
B IleHTpe 3Be3Abl mopsigka 10°
K-10°K.

OnvH 13 MeToJoB oIpefe-
JIeHVsI BeTMYMHBL acTpodusnde-
cKkoro S-dakropa Ipu HyNIeBOI
SHEPTUM — 9TO IKCTPAOJIAINS
€ro sHayeHMil u3 obmacTu, rje
OH 3KCIIEPMMEHTA/bHO OIIpe-
menmuM, B ob6mactb 6osee HU3-
kux sHepruii. OHaKo, KaK yxe
TOBOPUIOCH, OOJbIINE IKCIIe-
pUMeHTanbHble OLIMOKM U3Me-
peHmit S-paxkropa IPUBOIAT K
60/IbIIMM  HEOJHO3HAYHOCTAM
NIPOBOAMMBIX  SKCTPAIoJIALNIA,
YTO  CYUIeCTBEHHO  CHIKAeT
LIEHHOCTb TAaKMX Ppe3y/IbTaTOB.
Bropoii, u, no-supguMomy, Ham-
6o71ee IIpeIIOYTUTE/IbHBII IYTh,
3aK/II0YAeTCA B TEOPETHMYECKNUX
pacderax S-¢hakTOpa HEKOTOPOIL
TEPMOSAIEPHON PeaKINUN, HaIIpK-
Mep, painaliIOHHOTO 3aXBaTa Ha
OCHOBE OIIpeIeIEHHON ANIEPHOI
mopenu [1]. Takoit MmeToj O0CHO-
BaH Ha BIIOJIHE OYEBUIHOM IIpefi-
MOJIOKEHNM, YTO €CIM HEKOTO-
pas Mogienb SAePHBIX IPOILIECCOB
II03BOJIIET MPAaBWIbBHO ONMCAThH

9KCIIepUMEeHTA/IbHbIE JAaHHBIE [0
actpousudeckomy S-dakropy,
B TOIT 06/1aCTH 9HEPIMIL, Tfe OHU
UMeTCs, Hanpumep, 100 kaB-1
MsB, To momycTMMO Npefnosno-
XKUTD, YTO OHa OyfieT, B LIeJIOM,
IpaBWIbHO IepefaBaTh (GOpMy
S-daxTopa u mpu 60mee HU3KUX
9HepruAx, mopsAgka 1 kaB, rme
Ha CerOJHALIHMI IeHb NpAMbIe
9KCIIepMMeHTabHbIe  M3Mepe-
HIA ero 3HaueHNII MOoKa elle He
BO3MO>KHBI [6].

B pmaHHON cTaTbhe MBI IpO-
HDO/DKMM TEOPETMYecKoe M3yde-
HMe acTpoduamuecknx S-dak-
TOPOB PEAKIINIA C IETKMMI aTOM-
HBIMJ SI[PaMM ¥ OCTAHOBMMCS
Ha papguannonHoM p'*C-3axsare
Opy  acTpopU3MUecKMx IHep-
rusax. DTOT INPOLECC BXOAUT B
CNO-tepmMosAepHbI LMK/, KO-
TOPBIT [laeT, MOBUAUMOMY, CY-
I[eCTBEHHDIII BK/IAJ] B 9HEPreTU-
YeCKMil BBIXOJ, TEPMOSJEPHBIX
peakuuit [1,7,8], mpuBoOAAIMX K
ropenyio Co/HIIa 11 3Be3]] HalIell
Bcenennoit [12]. Ina pacueToB
acTpodumandecknx  S-dpakropos
HaMHU  JVICIIONMB3yeTcA  IOTeH-
LyanbHas KIacTepPHas MOJENb
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(TIKM) nerkux aTOMHBIX SIfiep C
Knaccubukanein opoUTaIbHBIX
COCTOSIHMIT 10 cxemaM IOHra
WM 3arpeljeHHbIMI
HusaMu (3C) B MeXK/IaCTepHBIX
B3anmopencTeuax  [9,10,11,12].
Bribop IIKM o6ycnoBiieH TeM,
YTO BO MHOTMUX JIETKUX aTOMHBIX
sApax BepOATHOCTh 00pa3oBa-
HUSI HYKJIOHHBIX acCOLMAnmii u
crereHb MX 060coOmeHus Apyr
OT ApYyTa CPAaBHUTENBHO BBICOKIL.
ITO TOATBEPXKAAETCA MHOTO-
YMC/IEHHBIMU 9KCIIEPUMEHTANIb-
HBIMM [JAaHHBIMU U Pa3IN4HBI-
MU TEOPETUYECKUMU pacyera-
M, IOy 9eHHBIMY 3a [IOCTIEHIE
MAThECAT-IeCTbaecAT netT [10].
Ilst moctpoenust omydeno-
MEHOJIOTUYECKUX IIOTEHIMATIOB
B3aMMOJIEVICTBIUS MEXJy KiacTe-
pami ISl COCTOSIHUI PacCestHUs
B IIKM OO6BIYHO MCIIONIB3YIOT-
s pe3ynbTaThl (Pa30BOrO aHaIM-
32 9KCIEPUMEHTATbHbIX JAHHBIX
mo uddepeHIaIbHBIM  Cede-
HIVISIM YIIPYTOTO PAcCesTHMsI COOT-
BETCTBYIOLIMX CBOOOJHBIX sifiep
[6]. MexxkmacTepHbIe MMOTEHI{MA-
JIBI B3aUMOJEIICTBIS CTPOATCS U3
YC/IOBUSI HayIy4IIEro ONMCAHVs
[IO/Iy4eHHBbIX, TaKUM O0OpasoMm,
¢as ynpyroro paccesnus [13,14].
OpnHako pesynbTaTel (asoBOro
aHanM3a, OOBIYHO MMEIOLIec
TOJIBKO B OTPaHMIEHHOI 00/1acTn
9HEPIUIT, KaK IPABIUIIO, He [I03BO-
JIAIOT TIOJIHOCTHI) OJJHO3HAYHO
BOCCTaHOBUTD ITOTEHILIMA/ B3aMu-
MopeiicTByA. [losTomy nonmonnm-
TE/IbHBIM YC/IOBUEM YIS IIOCTPO-
eHYISI MeXXK/TACTEPHOTO ITOTEHIIN-
anma cBsasanubix cocrosHuit (CC)
sABJIAETCA TpeOOBaHMe BOCIIPON3-
BeJleH!sI HA er0 OCHOBE 3HEPIuin
CBA3Y Sfipa B COOTBETCTBYIOIEM
KTaCTEPHOM KaHaJle U OIMCAHUE
HEKOTOPBIX JPYIMX CTaTMYeCKMX
SIEPHbIX XapPaKTEPUCTHK.
PaccmorpuM  Temepp  Kimac-
cnduKanyo OpOUTATBHBIX CO-
crostuuit pC-CUCTeMBI IO CXe-
Mam IOnra. Panee ObIo MOKa-
3aHO, YTO OCHOBHOMY COCTOS-
Huto (OC) sappa N, a 3HauuT U
BC, coorBercTByeT cxema IOHra
{4441} [9,15]. HamomHuum, dro

COCTOA-

BO3MO>KHBIE OpOWUTa/IbHBIE CXe-
mbl IOHra B cucreme N = n, + n,
YaCTHUL] MOXXHO OIpeleNnTb, KaK
IpsIMOe BHEIIHee IPOU3BeleHe
OpOUTATBHBIX CXeM KaXKJ{OV IIOf-
cncrembl, uto A pC cucre-
Mol faer {1} > {4441} > {5441} +
{4442} [16]. IlepBas u3 momy4eH-
HBIX CXeM COBMeCTMMa C opb6u-
TaJIbHBIM MOMeHTOM L = 1 u sB-
JIA€TCA 3alPElIeHHOM, TOCKOIb-
Ky B $-000/I0YKe He MOXXEeT OBITh
T HYK/IOHOB, a BTOpas cXxeMa
paspeliileHa 1 COBMeCTMMA C Op-
6UTaTbHBIMU MOMEHTAMM HOJIb
n gBa [16]. Takum obpasom, B
THoTeHIase S -BOMHbI VIMEETCs
TOJIBKO pa3pelleHHOe COCTOSIHME,
a °P-BomHa WMeeT 3ampelleH-
HOe U paspelleHHOe COCTOSHIE,
KOTOpO€ HAXOAWUTCS IIPU SHep-
mm — 7.55063 MsB [17]. Opna-
KO, ITOCKOJIBKY Y Hac OTCYTCTBY-
10T IO/IHbIe TAbIMIBI IpOu3Be-
menmit cxem FOHra mis cucrembl
C 9MCIOM YacTul 607blle BOCh-
Mmu [18], KOTOpBIe MUCHONB30Ba-
JIMCh HaMM paHee IisI TOJOOHBIX
pacueroB [6,11,19,20], To momy-
YEHHBI BBIIIE pe3yNIbTaT Clle-
IyeT CYUTATh JIUIIb KadecTBeH-
HOJ OLIEHKOJ BO3MOXXHBIX Op-
6uranpubix cummerpuit OC siapa
YN mns p**C-xanana.

Ilanmee, Ha OCHOBe 9KCIe-
PYMEHTA/IbHBIX JIaHHBIX, IIOJY-
YeHHbIX B [21,22], HaMM BBINON-
HeH (DasoBBINl aHAIU3 YIPYTO-
ro p"C-paccessHus Ipu sHep-
ruax ot 250 go 800 kaB. B pe-
3y/lbTaTe IPOBEJEHHOTO aHa/IU-
3a cunrnerHas 'S -dasa momy-
4ynach 67M3KOI K HYIIO, a BUJ
TPUIIIeTHO °S -haspl MoKasaH
Ha puc.l. Tpunnernas °S -dasa
UMeeT SIBHO BBIPAKEHHBIN pe-
30HAHC, KOTOPBIl COOTBETCTBY-
et yposaio J'T = 1-1 agpa “N B
pPC-xanane mpu sHeprum 0.55
MsB (m.c.) [17]. HIupuna 3to-
rO pe3OHAHCa MMeEET MeHblIlee,
yeM B p'’C-paccesanu [23], 3Ha-
yeHue, paBHoe 23(1) xaB [17],
U [UIs ee ONMCaHUsS IOTpebyer-
cst ysknmii notenuyman 6e3 3C, 4to
DOJDKHO IPUBECTM HAC fjajlee K
[apaMerpy LIVPWHBI IOPSAKA
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PucyHok 1.
3S,-haza ynpyroro
p3C-paccesiHus npu
acTpodm3nyeckmx
3Heprusx.

Toyku: ®,0,8 N m —

HaL ¢a3oBblil aHanms,
OCHOBaHHbII Ha AaHHBIX

36

[21,22].

PucyHok 2.
AcTpoduanyeckuin
S-cthakTop
paanauMoHHOro
pt3C-3axBaTa npu
HU3KUX SHEPTUSX.
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B=2-3Dm2
SmeprasyacTb MeXKIACTEP-
HOro moteHiuana p*C-B3anmo-
HeicTBMA, KaK OOBIYHO, IIpeni-
CTaBJIsIETCA B BUJe TayCCObl [6]
V(r) =-V, exp(-pr,) c Toued-
HBIM  KY/IOHOBCKUM
IToTenman >S -BOMHBI CTPOWI-
Csl Tak, 4TOOBI MPABUIBHO OIN-
caTb PEe30HAHCHYIO IapLuab-
Hy!0 a3y yIpyroro paccesHus
(cm. puc.l). Vicrionnays pesymnb-
TaThl Hauero a3oBOro aHanM3a,
OBUIO TIONYYEHO [Ba BapMaHTa
’S,-motennmana  p~’C-B3anmo-
meitctBus 6e3 3C 1 mapamMeTpamu
V =265.40 MaB,
B=3.0 DM,
V =186.07 MaB,
B=2.0 dm=

YJICHOM.

(1)

2

- PC(p,Y,)"'N

10°

S, k3B 6

10°

10'
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PesynbraThr pacuera S -
(asel ¢ TaKMMU IIOTEHIMATIAMI
[IPAKTUYECK) COBNAJAIOT U IO-
KasaHbl Ha puc.l cruromsoit (1)
U IITPUXOBOIL (2) KPUBBIMIL.

TTotenuuan ¢ 3C cBsi3aHHO-
ro *P -COCTOSHUSA JIOTKEH Mpa-
BIJIPHO BOCIIPOM3BOMUTb 3HEp-
ruio cBsas3u sappa “N ¢ J'T = 10
B pC-xaHane mpu -7.55063
MbsB [17] n pasyMHO ONNCBHIBAaTh
CpenHe-KBaf[paTUYIHbIl  Pafuyc
"N, sKCcIepyMeHTalIbHOe 3Haye-
HHe KOoToporo paBHO 2.560(11)
@M [17]. B pesynbrare 6bl1m 10-
JIy4eHbI CIefyolye apaMeTphl:

V= 1277.853205 M3B,

B=1.5DM>. (3)

IToTeHUMan faeT 3HEPTUIO
cBasu -7.550630 MaB u cpen-

HEKBAJ[paTUYHbINL  3apANOBbIN
papuyc R, = 2.38 ®m. B ka-
YecTBe pafiNycoB MpPOTOHA U
13C ucnonb30BaHbl BETMYMHBIL:
0.8768(69) ®m [ | n 2.4628(39)
®wm [17]. Opyroit BapuaHT I0-
TEHIMala OCHOBHOIO CBs3aH-
Horo 3P1-cocrosuus sappa “N B
pPC-cucreme

V., = 1679. 445025 MaB,

B =2.00Mm (4)

IPUBOJUT K TaKOII Xe 9Hep-
rum cBsi3u —7.550630 MaB u maer
TaK)Ke HECKOJIbKO 3aHVDKEHHBII
CpeHeKBaIpaTUYHBI  3apARO-
BbIIT paguyc R = 2.36 Om.

Vmeromuyeca aKcrepyMeH-
Ta/bHbIE JAHHbIE 110 aCTPOU3U-
4ecKoMy S-(haKkTopy pajualuoH-
Horo p“C-3axBata [25] moxassbl-
BAIOT HaJM4Me y3KOro, C LIMPU-
Hoit okoro 23(1) k3B, pe3onanca
mpu suHeprun 0.551(1) MaB (n.c.)
[17], KOTOPBIIT TPUBOJNT K ITOFD-
eMy S-dakTopa Ha JBa-TPM IIO-
panka. Takas ¢opma S-dakropa
MOXKeT OBITb IIOTy4eHa Omaro-
maps El-mepexomy ¢ M3MeHeHM-
em msoctmmHa AT = 1 u3 peso-
HAHCHOJ *S -BOMTHBI PacCesSHNA C
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TEXHOJIO'MH

OCHOBHbIE HaNpaBnexua NasBuTuA
CNNYTHUROBLIX HABUIALUOHHbIX
TeXHONOIMK
M UX (BYHKUMOHANbHLIX AONONHEHUNA

OHUM U3 CaMbIX M-
HaMMYeCKNM pa3BMBa-
eMBbIX CEKTOPOB MIH-
POBOIT  KOCMMUYECKOII

IeATeIbHOCTU ABJIAITCA CIYT-

HUKOBbIE HaBUTAI[MIOHHBIE TeEX-

Honmoruu. Eciu eme 10 ner Ha-

3a] eJUMHCTBEHHOI I7100anbHOIL

HaBUTALMIOHHOM  CIIyTHMKOBOM

CUICTEMON SABJIS/IaCh aMepUKaH-

ckasa cuctema GPS NAVSTAR,

TO Ha HACTOAIIUII MOMEHT 3a-

BepIIAeTCs pasBepThIBaHME pOC-

CUIICKOV T/IOGaNbHOM HaBUIa-

umonHou cucrembl [JIOHACC,

3aIylieHbl yXX€ 8 CIIyTHMKOB

KUTAICKOI I/I00aIbHON HaBI-

FalMIOHHOM CIYTHUKOBOM CHU-

crembl beiifoy, nmpopomxarorcsa

paboThI 10 Havaly pa3BepThIBa-

HUSA €BPOIIENICKOV HaBUTaLIMOH-

HOIl cucteMbl 'anmieo, passep-

HyTel uHpmitckag (GPS Aided

Geo Augmented Navigation) u

anoHnckas (Quasi-Zenith Satellite

System) permoHanbHBIe HaBUTa-

IIIOHHbIE CITyTHMKOBBIE CHCTe-

MBI (PUCYHOK] — PUCYHOK 6).

PasButne I7106aIbHBIX

CIIyTHUKOBBIX HaBUTAIIIOHHBIX

CHCTeM IpuBeAyT OyKBaIbHO B

6mypKaiiie rofbl K CIeAYIOINM

pesy/nbTaTaM:
e  3aBepuieHyue pabor B

2011 romy mO JHOBENEHUIO KO-

JIM4YeCTBa CHYTHUKOB CHUCTEMBI
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ITIOHACC pmo mTaTHOM dYHC-
JIEHHOCTH;

® BO3MOXXHOE 3aBeplile-
HUe pa3BepThIBaHMA MO INTAT-
HOM YUCJIEHHOCTU KUTACKOM
HaBUTAIIMOHHON cucTteMbl beii-
poy B 2012-2014 rr;

®  npopo/uKeHre  pabor
II0 Pa3BepTBHIBAHUIO EBPOIIE-
CKOJl HaBUTAI[MIOHHOW CUCTEMBI,
OTHAaKO BO3MOXKHOCTU JIOBefe-
HISA ee JIO IITAaTHOM YMCI€HHO-
ctu B 30 CyTHMKOB B OnypKaii-
1mne 7 1eT 1of 60/IbIINM BOIIPO-
COM.

B obmacty pa3paboTKy HO-
BbIX MOJe/ell HaBUTAIMOHHBIX
MOJYJIell ¥ YUIIOB CTIeflyeT OTMe-
TUTH cnepymomee. Ecnmu 5-7 ner
Hasaj, BBIIYCKAINUCh HaBUTALU-
OHHOE MOJY/IN B MOJABJIAILIEM
GONIBLIMHCTBE  OPUEHTHPOBAH-
Hble TO/NbKO Ha cucreMy GPS u
NIpMHUMAOIIVe HaBUTAIVIOHHbIe
CUTHA/IBI Ha JIBYX 4acTOTaX, TO B
[IOCTIefHee BpeMs 1 Ha OrvKait-
1Iye TOAbl TeHJeHIMAMY pa3Bu-
TUA HaBUTALIMOHHBIX MOJy/IeN U
YUIIOB:

®  TIIOBbIIIEHNME YYBCTBU-
TEIbHOCTU HaBUTAI[MOHHBIX
TIPYEMHMKOB;

®  MUHHMATIOpU3alVd;

e Brmyck GPS-mopyneii,
[TO3BOJIAIOIMX PaboTaTh TOMb-
KO Ha OJTHOW YacTOTe, 4TO 3Ha-

YUTE/IbHO YHCHICBHHGT MHOTrue
HaBUTALIMMIOHHBbIC Hp]/[}IO)KeHI/IH n
YCTPOJICTBA;

® I[OABJIEHME MHOTOCH-
CTEMHBIX HaBUTALMOHHBIX MOZY-
JIelt, B TOM 4HCIe OGHO - U [IBYX
YACTOTHBIX;

e  yBemmyeHue gonu GPS-
MOJy/Iell C BO3MOXXHOCTBIO IIO-
JIy4eHUsI «CBIPBIX» JaHHBIX.

IlosBnenne IOCTATOYHO
60JIPIIIOrO KOMMYECTBA I/T06ab-
HBbIX HABUTALIMOHHBIX CHYTHI/I-
KOBBIX CHCTEM CBS3aHO B Ilep-
BYIO OYepefb C IepCIeKTUBaMU
KOMMepUMaIN3aLUM  pe3y/IbTa-
TOB (PYHKLMOHMPOBAHUS IJIO-
Ga/IbHBIX HAaBUTALMOHHBIX CITYT-
uukoBbix cucrem (FTHCC), ko-
TOpbIe, IO TOXOLHOCTY 3aHMMa-
IOT TPETHIO MO3ULMI0 HOCTIE [O-
XOJIOB OIIEPAaTOPOB CITYTHMKO-
BOJI CBS3M M PACIPOCTPaHEHMsS
cHUMKOB JI33.

Kocmuueckme — HaBuraim-
OHHbIE TEXHOJIOTUM HAIIIN IINU-
pOKOe IpuMeHeHNe BO MHOTMX
00/7aCTAX  >KU3HENEeATETbHOCTI
BO BCEX PETMOHaX MUPA, IIO3BO-
7551 KOMIUIEKCHO peIaTh BaXK-
Hei[]lIMe BOHpOCI)I MOHI/ITOPI/IHra
HOZIBIDKHBIX 00BEKTOB, KOHTPO-
JIs ¥ YIIpaBJIeHWsI UMU.

Kak mokasbiBaeT aHaus,
[7100a/IbHBI PBIHOK HABUIATO-
POB BCEX THUIIOB €XKETOLHO OLje-




Pucynok 1 — Cucrema GPS NAVSTAR (CLUA)

Op6uTtanbHas rpynnupoBKa:

MonHas rpynnyupoBka — 24 CyTHWKa Ha KPyroBbix opbuTax Ha
BbicoTe 20180 kM HaxoauTcs Ha opbuTe: 31 cnyTHUK
Hauano 3anyckoB: 1974 roq CchopMmmpoBaHa rpynnupos-
Ka B 1993 3arpybneHuns TouHocTn cHsAThl B 2000 rogy
3anyweHo Bcero HKA:

59 annapatoB 30Ha ob6cnyxuaHus: MobanbHO MO NOBEPXHO-
CTV 3emMnM B BO3AYLIHOM M OKOJI03EMHOM KOCMUYECKOM Mpo-
CTpaHcTBe

TOYHOCTb HaBUIraLMOHHbIX ONpeaeneHni

-10 M (50 HC)

HaBuraumoHHble CUrHasnbi:

L1 :C/A+P+M

L2:C/A+P+M

L5:C

Oco6eHHOCTH:

VimeeTca MeXcnyTHUKOBas CBSA3b

3anyuweHHble MoAaenu:

GPS-II

GPS-IIA

GPS-IIR

GPS-IIRM

GPS-IIF

Pucyrok 2 — Cucrema NMOHACC (Poccus)

CrpykTtypa cucrembl IJIOHACC coctomT:
° KocMuueckuin cerMeHT
° Ha3eMHbIlt KOMMIEKC ynpaBineHnst
° CerMeHT Mosib3oBaTesnen
Op6uTtanbHas rpynnupoBkKa: 24 cryTHUKa
(3 nnockocTy X 8 CNyTHUKOB) 24-11 CNYTHUK 3anyLLeH 3 OKTS6ps
2011 roga B 00. 15 MockBbl ¢ kocMoapoMa [Mneceuk
Tun op6uTbI: Kpyrosas
H= 19 100km,
i = 648°
Mepuop o6pawenuns 114. 15MuH.
OpbuTbl CABMHYTHI NO 3KBaTOPY Ha 120°
YacToTHbli AMana3oH: L1-1,6 MMy L2-1,4 Ty
3oHa ob6cnyxmBaHus: [NobanbHO MO NOBEPXHOCTM 3eMiun
B BO3YLUHOM U OKO/I03€MHOM KOCMWYECKOM NPOCTPaHCTBE
TO4YHOCTb HABUraLWMOHHbIX onpeaeneHni (BeposTHocTb 0,95):
B ctaHOapTHOM pexwume»
no NJaHOBbLIM KOOpAMHATaM -20 M
no BbICOTE -30 M
no CKOpOCTU -5 cm/c
no BpeMeHW NpuBasku K FocatanoHy -0,7MKc
B anddepeHumanbsHOM pexume: orTlmpao5m

TEXHOJIOrMn
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Pucynok 3 — FTHICC Cucrema COMPASS Bbeiinoy (Kutait)

Op6uTanbHasa rpynnupoBKa:

35 cnyTtHuKoB (5-TEQ; 30-HereocTaumMoHapHbIX)

5 - reocTtauMoHapHbIX CyTHUKA

12 HKA Ha HaKJIOHHbIX FEOCUHXPOHHbIX OpbuTax

18 HKA Ha KkpyroBbix opbuTax BbicoToi 22000kM

Cocrosinue:

27 vionst 2011 ropa 3anyLieH 4-i CNyTHUK Ha reocTaLMoHapHYo
opouTy (9-11 B 06LLEN CNOXHOCTH)

10 anpens 2011 roaa 3anyLeH 8- CnyTHUK

18 pekabps 2010 roaa 3anyLeH 7-i CryTHUK

Hauano 3anyckoB: 2000 rog

MepcnekTuBbI: nnaHupyetcs k 2015 roay craTb rnobanbHoM,
nosiHoe 3aBeplueHne dopMmpoBaHus THCC COMPASS

k 2010 roay.

3oHa obcny>xxuBaHus: MobanbHO MO NOBEPXHOCTU 3eMnU B BO3-
AYLIHOM W OKOMI03€MHOM KOCMUYECKOM MPOCTPAHCTBE
TOYHOCTb HaBMraLMOHHbIX ONpeaeeHni

- 10 M (50 Hc)

Pucyrok 4 — FTHIMCC Cucrema GALILEO (EBponeickuit coro3)

R
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Op6uTanbHas rpynnupoBKa:

30 cnyTHMKOB

27- onepaumoHHbIX CMYyTHUKOB

3 - pe3epBHble CNYTHUKM

BbicoTa opbuTtbl-23222 KM

CocTtosiHue:

27 anpensi 2008 roga 3anyLieH 2-i cnyTHUK GLOVE-B
30 pekabps 2005 roaa 3anylieH 1-i1 cnyTHUK GLOVE-BA
Hauano 3anyckoB: 2005 rog

lNMepcnekTuBbl:

B 2014 rogy — npenocTaBieHne NepsbiX BUAOB YCyr
k 2016 rogy — 3aBeplUEHNE NOCTPOEHMS ro6abHOM.
HaBurauvoHHoM cucTeMmbl

3oHa ob6cnymuBaHusA: [NobanbHO MO NOBEPXHOCTM
3emMnu B BO3A4YLUIHOM M OKO/I03EMHOM KOCMUYECKOM
npocTpaHcTBe

TOYHOCTb HaBUraLMOHHbIX onpepaeneHnii -10m
(50HC)

OCHOBHBbIe cny»X6bi:

OTKpbITas obLas cnyxba cnyxbda

cnyx6a NoBbILWEHHOW HaAEXHOCTH

KoMMepuyeckas cnyxba

npaBUTENbCTBEHHAsA CiTy>xba

NMOMCKOBO-CnacaTenbHas cny>ba
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Pucyrok 5 — PErmoHasibHble HaBUrayMoHHbI€ CYTHUKOBbIE cucTeMbl MHaAUKN
(IRNSS) n AAinonun (QZCC)

MUHaniickas cNyTHUKOBAs perMoHasibHas
cuctema HaBurauum IRNSS

Op6uTanbHas rpynnupoBKa

7 CNYTHUKOB Ha rEOCMHXPOHHbIX OpbuTax,

KOTOpble

NMpoekTHaa aaTa 3aBepLueHns pabort

2011 rog

30Ha chnymuBaHua: PernoHanbHas.

BKJTIOYas MOKPbITUE CTPaHbl U CONpeAesbHbIX
rocyaapcrs

SiNnoHCKasa HaBUralyMoHHas cucremMa
Quasi-Zenith (QZSS)

Op6uTanbHasg rpynnmMpoBKa:

3 cnyTHWKA, Npy 3TOM OAMH KaK MUHUMYM

6ynet BMaeH noa yrnom mMecrta 6onee 70 rpagycos
OCco6eHHOCTH: 10MOSTHEHNE BO3MOXKHOCTEN GPS
30Ha o6cnyxuBaHMA: PermoHasbHasi,

BKJ/1tOYasi MOKPbITUE CTPaHbl U CconpeaesbHbIX

HUBAETCA B CPeflHEM B 15 MIpZ.
nonn. CIIA B ropm, mpum 3ToM
TEMIIBI €ro POCTa KOIeOIoTCsa
B IIOC/TIefHUE TOfBI B IIpefienax
25-30. CornmacHo mporHosam, K
2011-2014 romam ob1mmit 06beM
pbiHKa HaBurauym (Ipym ycmo-
BUU IIOTTHOTO (PYHKIMOHUPOBA-
uua GPS, TTIOHACC) cocraBut
He MeHee 320 mnpg. gor. CHIA.
OpHako, Kak IIpefcTaBIsAer-
csl, IOOOHOTO YPOBHA CIIelyeT
0XUpaTh He pa”ee 2014-2015 rr.,,
korga u I'7TOHACC, n Bo3MOX-
HOo Galileo cocraBsiT peanbHyIO
KOHKYPEHIIMIO  aMePUKAHCKON
cucreme GPS, mpupmas pbIHKY
HaBUTALMM AKTUBHYIO JMHAMMU-
Ky passutua. Kpome toro cre-
IyeT BHECTH IIOIPaBKU Ha CTpe-
MUTE/TbHO Pa3BUBAIOIIYIOCSA Ha-
BUTALIMOHHYIO cucreMy baiimoy
(Kurait).

KoHkypeHTHas cpema Ipe-
TDOCTaB/IeHMsA HABUIAIVIOHHBIX
YCIIYT Ha CETONHALIHNI IeHb OT-
JMYaeTCsl MajIbIM YMC/IOM Y4acT-
ukop — GPS (CHIA) u TJIO-

HACC (P®), npu sTom amepu-
KaHCKasi cucreMa Haubosee pac-
IIpocTpaHeHa U (paKTUIeCKU MO-
HOIIONIM3MPOBaja PhIHOK, B IIep-
CIIeKTMBE €ro Jo/lsA BO3MOXXHO
CHM3WUTCS 32 CYeT YKpeIUIeHMs
poccuiicKoit 1 co3fjaHusA KUTail-
CKOJl U eBPOIIECKOIl I106anb-
HbIX cucreM. JKecTkas KOHKYy-
peHLsA HAabMIOaeTCsl Ha PhIHKe
OIIEPAaTOPOB YC/IYT HaBUTALUM U
IIPOM3BOJUTENEN IIPUEMHUKOB
CHUTHasA.

PbIHOK HaBUTaLIMOHHBIX CH-
CTeM M yC/IyT Ha MX OCHOBE B Ha-
cToAlllee BpeMA ABJAETCA Ofi-
HUM 13 Hanbosee GBICTPOPACTY-
IMMUX ¥ TEePCHEeKTUBHBIX B KOC-
Mudeckoit orpaciu. Paspuruio
PBIHKa CIIOCOOCTBYET OXMaHNUe
IIOJTHOTO pasBOpauMBaHUA poOC-
CUIICKOI OpOUTAIbHOI IPYIIIN-
posku IJTOHACC, rimo6anpHoe
IIOKPBITHE KOTOPOJI I/IaHUPYET-
cs obecrieunts K 2011-2012 rr.,
a TaK)Xe KMTaJICKOJM M BO3MOX-
HO €BpOIENCKOV HaBUTALVOH-
HBIX CYCTEM.

rocyfapcrs

AmanornuHo, pocr Habo-
JaeTcsi B IOJCErMEHTe IPOu3-
BOJICTBA YMIIOB C HAaBUIALMOH-
HBIMI MUKpOCXeMaMy, M Ha-
BUTALIMIOHHOTO  00OPYHOBaHMsL.
Ecmm B 2005 r. — 5,62 mypa. mon-
nmapos, T0 B 2011 r. maHHbI pbI-
HOK MOXeT pmoctudb 10 mpp.
Ho/wtapoB (pucyHok 7). PwiHOK
oTmyaercsa  guBepcuduimpo-
BaHHOI MeX/[yHapOJHOI CTPYK-
Typoil; B 4YacTHOCTU, €ro 3Ha-
YNUTe/IbHAs HONA HPUHAJIEKNAT
TanBanio u Vspawmo. Tem He
MeHee, oT 45 10 50% ppIHKa Ipu-
"ammexut CIIA.

CormacHO  GOJBIIMHCTBY
IIPOTHO30B, B T€YEHUE CIEeAyIo-
IUX 7 JIeT PBIHOK OyfeT 6bICTPO
passBuBatbca u fo 2018 ropma mo-
JKeT COCTaBUTh 18-22 mnpp. mon-
napos (o6umit piHOK, IEK, Tait-
BaHb), B 3aBUCUMOCTU OT OIIpe-
menenus pbiHKa. [Jo 2020 r. paI-
HOK MOXXeT JOCTUYb ITOKa3aTesIs
25 MIIpAI. €BpO.

CormacHO HaHHBIM MapKe-
TUHTOBBIX UCCTIENOBAHUII OTHe-

Kocmuueckme nccnepgosaHus u TexHonorum /01/ 2012

41



TEXHOJIO'MH

PucyHok 6 —
PervioHanbHble
CMYTHUKOBbIE
HaBUraLuMOHHbIE
CUCTEMBI ApYrux CTpaH

Apyrue cucteMbl CMYTHUKOBbIX HABUraLMOHHbIX AONOJIHEHUH

na no npoekrty I'anuneo Espo-
KOMMCCUY, OOLINIT 9KOHOMMUYe-
cKmit 5P PEKT OT pa3BUTHUSA PHIH-
Ka HaBUTAllMOHHBIX CHUCTEM U
yenyr moxer (Gross turnover)
COCTaBUTb okomo 140 wipg.
eBpo B 2015 1. n 150 Mpp. eBpo
B 2020 T.

Cpeny OCHOBHBIX TEHJIEH-
LM pbIHKA HEOOXO[VMO BBIfie-
JIUTH POCT JO/IM YCIYT Ha OCHO-
Be HaBUTAIIOHHOTO 060py/0Ba-
HIIA TI0 CPAaBHEHMIO C €TO IIPOM3-
BOJICTBOM, a TaK)ke POCT IOTpe-
OUTENbCKOTO PbIHKA IO CpaBHe-
HUIO C KOMMEPUYEeCKUM.

B wactHOCTHM, ecnM [OXOABI
OT npefiocTaB/ienus yciyr B 2003
I. COCTaB/IAMN OKONO 2,3 MIpPH.
€Bpo umn okono 12%, To x 2020
I. IO YCITYT, COTTIACHO MICCTIENO-
BaHMAM MAapKeTVHIOBOTO IleH-
Tpa cucremnl I'ammuneo npm Es-
POKOMMCCHM, MOXKET BBIPACTU
10 43% m cocraButh 112 Mpp.
€BpO (PUCYHOK 8).

Honst  morpebuUTenbCKOTO
PBIHKA B HACTOsIee BpeMsa MO-
XKeT BpIpacTi ¢ 6oree 40% B Ha-
crosuee Bpem: 1o 75% B 2015 T.,
B IEpBYI0 Odepenb, Ormaromaps
3HAYUTETLHOMY POCTY CEIMEHTa
YCIIYT Ha OCHOBE II€PCOHANLHOTO
MO3MLIMOHNPOBAHMSL.

42 KocMmuueckue vccnenoBaHns u TexHonorm /01/ 2012

Cpeny OCHOBHBIX TOY€EK pO-
cTa HeOOXO[MMO BBIETIUTD Clle-
AyIoLe:

®  CeKTOp YCIyT, CBs3aH-
HBIX C IIePCOHATbHBIM MO3MIIN-
OHNPOBAHNEM  [O/Ib30BATE/NeN
(cerment LBS), B yacTHOCTHU 4e-
pe3 MobubHbIE TemedOHBI;

®  HaBMTallMOHHBIE  CH-
CTeMbI M YCIYyIM Ha UX OCHOBE
IJIsI MAcCoBOro (aBTOMOOUIBHO-
r0) PBIHKa;

® CerMeHT  KOMMepde-
ckoro aBrorpancnopra. Cormac-
HO JIeVICTBYIOLIMM IIPOTHO3aM, K
2020 1. oxomo 50% Bcero Kom-
MepYecKoro TpaHcmopra Oyger
ocHalleHo npueMHuKamu GPS -
3TO 0K0/o 130 M/IH. TpaHCIOPT-
HBIX CPeJICTB.

Takum obpasom, ycrmelnHas
CTpaterys BbIXOfIa HA PBIHOK Ha-
BUTALIMOHHBIX CUCTEM M YCIyT
[O/DKHA IpefIojaraTb  CU/b-
HOe IIPUCYTCTBUE B IIOfICETMEH-
Tax, CBSA3aHHBIX C OKA3aHIEM pa3-
JIMYHBIX YCIIYT HAa OCHOBE IIEPCO-
HAIBHOTO  IO3UIVMOHMPOBAHMUS,
a TaKoKe HABUTALVM TUYHOTO aB-
TOTpaHCIOpTa. IIpn 9TOM KOHKY-
PEHTOCIIOCOBHOCTD TAKMX CHCTEM
6yner OIpenensiThCs UX CIOCo6-
HOCTBI0O K KOMOVHMPOBaHMIO C
APYTUMM CUCTEMaMI U YCTyTaMIL.

OlleHKa COBPEeMEHHOTO CO-
CTOAHMs DPENIaeMOil  HayIHO-
TEeXHIYECKOI IpobieMbl. B mupe
y>Ke JOCTaTOYHO JaBHO Pa3BMBa-
I0TCSL CUCTeMBI, CBSI3aHHBIE C BBI-
COKOTOYHOJ HaBUTallMel, Hau-
6o0jIee M3BEeCTHBIE M3 HUX — 3TO
EGNOS, WAAS, EUPOS, MSAS.
B Pecrry6mmke Kasaxcran B mo-
ClIefHIe TOAbI IOSABWINCH pas-
paborku Takux ¢upm kKax Alsi,
CKAVYT, Bassar electronics u
T.JI., CBS3aHHBIE C UCIIONb30Ba-
HIEM CIYTHMKOBBIX CHCTEM Ha-
BUTalMM ¥ X (YHKIMOHAND-
HBIX JOTIONTHEHWII 1A PeleHNs
PasMMYHBIX 3a7ad 1O OIpeferne-
HII0 MECTOIIOIOKEHNA ¥ MOHU-
TOPpMHTA NOABVIKHBIX 06'I)eKTOB.
ITpu aTOM, B OCHOBHOM, UCIIOJIb-
3yIOTCA TOTOBbIE peIIeHMs IIO
HaBUTAllMOHHOJ ammaparype, a
B HEKOTOPBIX CIy4asx paspaba-
THIBAETCsI IPOTPAMMHOE 0becrie-
YeHIe BEPXHEro ypoBHs — Ipo-
rpaMMBbl AVCIIETYEPU3ALIUL U 00-
MeHa COOOIeHISIMI MeX/y abo-
HEHTCKUMM TePMUHA/IAMIU, B KO-
TOPBIX WUCIIONb30BaHBI HaBUTa-
uonHsle OEM-mopynn.

Anaimms pabor B obmactu
CO3JaHusA CIIyTHMKOBOJM HaBM-
TalIOHHOM amNIapaTyphl IO/Ib-
30BaTesell MMOKa3bIBaeT, YTO OfI-




HVM V3 NIepCIIeKTUBHBIX HAIIPaB-
JIeHUI1 B 3TOI 0OIACTY SBIACTCS
pa3paboTKa IPUIOXKEHNIT TeXHO-
JIOTMY BBICOKOTOYHOJ! CITyTHUKO-
BOJl HaBUTAIVM, KOTOpas MMeeT
IIMpPOKOe IPYIMeHeHIe B CITyTHM-
KOBOIl Teofie3any, TeofyHaMIde-
CKMX WCCTTeTJOBaHMAX, MapKIIe-
IepcKux paboTax, TOYHOM 3eMJie-
mermvin. Ha 6ase TexHOMOrMu BbI-
COKOTOYHOM CITyTHMKOBOJ Ha-
BUTALMV CO3JAIOTCS ¥ pasBep-
TBIBAIOTCSI TOCYAPCTBEHHBIE BbI-
COKOTOYHbIE CITyTHUKOBbIE CM-
CTeMBI, TaKMe Kak cucreMa gud-
(bepeHLMANbHOI KOppeKLUM U
mouuropunra (Poccus), cucre-
Ma KOOPAMHATHO-BPEMEHHOTO I
HABUTALMOHHOTO  ObecIedeHns
Yxpaunsbl.

YcrenmHoe 0CBOeHHME TaKoO-
r0 BBICOKOTEXHOJIOTMYHOTO Ha-
IIpaB/IeHNA Pa3BUTHA CITyTHUKO-
BBIX TEXHOJIOIMII CBA3aHO, B IIep-
BYIO O4epefib, C OCBOEHIEM MarTe-
MAaTHMYeCKOro aImapaTa i co3fa-
HUeM COOCTBEHHOTO IPOrpaMM-
HOrO ofecmedeHusi B 0067acTU
BBICOKOTOYHOJ  CITyTHMKOBOIA
HaBMranuu. ITO IIO3BONUT He
TO/BKO MepeiiTM K IPOU3BOA-
CTBY COOCTBEHHOJI HaBUTAIIMOH-
HOIl ammapaTypbl, KoTopas 6y-
IeT 3HaYNUTENbHO JelleBye Mpu-
obpeTeHMs1 TAKOTO >Ke 000pyHo-
BaHN 32 pyOEKOM, HO IIO3BOJIUT
Ha [ONrMe TOAbl COOCTBEHHBI-
MU CIJIAaMM MOJIepHM3MPOBATh
CIlyTHMKOBYI0O HaBMTAIVIOHHYIO
anmaparypy ¥ co3faBaTh CIIel-
QIM3MPOBAHHBIE KOMIUIEKCHI JIsI
PasIMYHBIX IPUIOXKEHMIA.

B AO «HamuounanbHbIn
LIEHTP KOCMUYECKMX MCCIef0Ba-
HMII ¥ TEXHOJIOTUI» PelIeHNEM
3ajjlad CO3[aHUs COOCTBEHHOTO
IIPOrPaMMHO-MaTeMaTUIeCKOTO
obecriedeHuss U pas3pabOTKU
Ha 9TOII OCHOBE 3KCIIepMMeH-
Ta/IbHBIX, OINBITHBIX U OIIBITHO-
IIPOMBIIUIEHHBIX M3TENMNI /1A
pellleHN 3ajiad HaBUTAIVIOHHBIX
onpenenenuit n puddepeHn-
a7TbHOI KOPPEeKIMM 3aHMMaeT-
Csl MTHCTUTYT KOCMMYECKOI TeX-
HUKM ¥ TexHonormit. Ha Hacro-
SIIUIT MOMEHT CIIeLMaICTaMMy

2011

2005

2020

2018

25,0

AO «HUKWT» momydeHsr crme-
IyIOLye Pe3y/IbTaThl:

e paspaboTaHO
HpOrpaMHO-MaTeMaTu4ecKoe
obecrieueHye peuleHMsA 3amay
muddepeHIMaTbHON  KOPpPeK-
IMU I paboThL B PeXMMe II0-
CTOOPAbOTKM U PeXUMe peab-
HOTO BpeMeHI;

e  paspaboTaHO IpOrpaM-
Hoe obecreyeHye 6a30BOII CTaH-
LMY JIOKQTbHOM CUCTEMBI Ju-
(depeHIManpHO  KOppeKLuu
II0 HaBUTAIMIOHHBIM CHUTHa/IaM
I'HCC GPS B pexxume peanbHO-
IO BPEMEH;

e  paspaboraHo mpo-
rpaMMHOe obecIiedeHue Mo-
OMIbHOI CTAaHIMM JIOKA/JIBHOI
cucreMbl  auddepeHIanbHO
KOppeKInM 1o HaBUT'allMOHHBIM
curnanam THCC GPS B pexxnme
pearbHOTO BpeMeHN;

®  paspaboTaHbl  CTPYK-
TypHasA ¥ IPUHIUIIMAIbHYIO
3TIEKTPUYECKIE CXeMbI
4eCKOro obecIiedeHNs Nepefaun
KOPpeKTHpYIoleil MHpOpMaIym
Ha I10/1b30BaTeNbCKOE 000pYHIO-
BaHuUe 10 KaHa/y CBA3Y;

®  M3rOTOBJIEH 9KCIIepy-
MEeHTa/IbHbII 00pasel; TeXHu4e-

TEXHU-

2020

2018

2011
2005
22%
19,1 66,0 160,0 260,0
Mnpa. eBPO MNpA. eBpO Mnpa. eBpo MNpA. €BPO

TEXHOJIOrMn

PucyHok 7 —

PocT npoun3BoacTsa
HaBMraLMOHHBIX YMMOB
1 annapaTypsl,

MApA. eBpO

(no AaHHbIM LleHTpa
MapKETUHIrOBbIX
nccneposaHuin IEK,
TaliBaHb)

PucyHok 8 —

PocT gonu ycnyr Ha
OCHOBE HaBUraLUMOHHOro
ob6opynoBaHus

No CpaBHEHWIO

C ero nNpov3BoACTBOM
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PucyHok 9 —
OnbITHBIV 0Bpasely

JIOKanbHOM CUCTEMBI
anddepeHumanbHon
KOppeKLMm

CKOro ofecreyeHns mepefadn
KOPPEKTHpYIoLIeil MHPOpMaLnu
Ha II0/Ib30BaTe/IbcKoe 060pymo-
BaHUe IO KaHa/y CBA3Y;

®  IIpOBefieHbI
HMA 3SKCIEePUMEHTATbHOIO 00-
pasiia TeXHMYecKoro obecrede-
HMA TIepeflauyyl  KOPPeKTUpYIo-
et MHGOPMaIMY Ha IOIb30Ba-
TeJIbCKOe 000PY0BaHME;

®  W3TOTOBIIEH 3KCIIEpH-
MEHTa/IbHbIIT 11 OTIBITHOJ 06pa3-
1Bl TEXHIYECKOTO 0becredeHns
JIOKaTbHOI cucreMbl audde-
PEHIMANIbHON KOPPEKUUN I/

UCIIbITA-
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paboThl B pexmmax Hocrobpa-
6OTKM U peabHOrO BpeMeHNU
(pucyHok 9);

e paspaboTaHa MHCTPYK-
LV T0/Ib30BaTeNA JIOKAIbHO
cucreMbl  auddepeHIanbHOM
KOPPEKLNMI A/ pabOThI B PeXKH-
Max IOCTOOPabOTKM U pearbHO-
TO BPeMeHI;

e  paspaboTaHa MeTOAMKa
VICIIBITAaHUII JIOKa/JIbHOW CHCTe-
Mbl auddepeHIanbHOil  KOp-
PEKLNY U ee TIOACUCTEM;

® TIIpOBe[ieHbl VCIIBITA-
HUSA OIBITHOrO ob6pasua Jo-

KaJIbHOJ cucTeMbl fuddepeH-
LIMaJbHOM KOPpPEKIMM U ee
HOJCUCTEM B PEXIUMeE peanbHO-
r0 BpeMEeHN.

Pesynbrars VCIIBITAHMIT
omeitHOro o6pasua JICIK mop-
TBEPAWIN €r0 COOTBETCTBUE 3a-
ABNAEMBIM ~ TEXHUYECKUM U
(bYHKUMOHATIBHBIM  XapaKTepu-
CTHKaM, I [IOKa3a/Iy, YTO paspa-
6oTaHHBIe OOpPa3LBl JIOKATBHOI
crucreMbl  guddepeHIanbHON
KOPPEKLMM He YCTYIAIOT 110 TOU-
HOCT) aHAJIOTMYHBIM 3apybex-
HbIM CUCTE€MaM. |
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The main directions of development
of satellite navigation technology

and its augmentations

atellite navigation
technology is one of
the most dynamically
developing sectors
of the global space activities.
If even 10 years ago, the only
global satellite navigation system
was the American system GPS
NAVSTAR, then the currently
completed the deployment of
the Russian global navigation
system GLONASS, has launched
eight satellites of Chinese global
satellite navigation system Beidou,
work continues on the launch
of the European navigation
system Galileo, deployed Indian
(GPS Aided Geo Augmented
Navigation) and Japanese (Quasi-
Zenith Satellite System) regional
navigation satellite system.

The development of global
satellite navigation systems in the
coming years will lead to the fol-
lowing results:

e completion of work in
2011 on bringing the number
of GLONASS satellites to full
strength;

e a possible completion
of the deployment to full strength
the Chinese Beidou navigation
system in 2012-2014;

e continuation of work
on deployment of the Euro-
pean navigation system, but the
possibility of bringing it to full
strength of 30 satellites in the
next 7 years is a big question.

It should be noted following
in the development of new mod-
els of navigation modules and

D.SH. AKHMEDOV

Institute of Space Technique and Technology JSC «NCCIT»,

Akhmedov.Daulet@gmail.com

chips. If 5-7 years ago produced
the navigation modules, focused
only on the GPS system and re-
ceiving navigation signals on
two frequencies, in recent years
and in the coming years, trends
in the development of naviga-
tion modules and chips are as
follows:

e  increase in the sensitiv-
ity of navigation receivers;

e  miniaturization;

e release GPS-modules
allowing work only on one fre-
quency, which greatly reduces
the cost of many navigation ap-
plications and devices;

e the appearance of mul-
ti-system navigation modules, in-
cluding one and two frequency;

e increase the share of
GPS-modules with the ability to
get «raw» data.

The appearance of sufficient-
ly large number of global naviga-
tion satellite systems is related
primarily with the prospects for
commercializing the results of
functioning of global navigation
satellite systems (GNSS), which
occupy the third position after
the income of satellite opera-
tors of communication and dis-
semination of remote sensing
imagery.

Space navigation technology
have been widely applied in many
areas of life in all regions of the
world, allowing the complex to
solve most important questions
the monitoring of moving objects,
control and management.

The analysis shows that the
global market for navigators of
all types each year is estimated
to average 15 billion US dollars
per year, while its growth in re-
cent years is fluctuated in the
range 25-30. It is projected that
the total market for navigation
(with the full functioning of GPS,
GLONASS) will be at least 320
billion US dollars to 2011-2014.
However, it seems, this level
should be expected no earlier
than 2014-2015, when the GLO-
NASS and, perhaps, Galileo will
make a real competition to the
American GPS system, giving to
market of navigation the active
dynamics. In addition, should
be amended in the rapidly evolv-
ing navigation system Beidou
(China).

Competition landscape of
providing navigational services
for today differs by small number
of participants — GPS (U.S.) and
GLONASS (Russia). At the same
time the American system is the
most common and virtually mo-
nopolized the market. In the fu-
ture its share may decrease due
to strengthening of Russian and
creation of Chinese and Euro-
pean global positioning systems.
There is stiff competition in the
market of operators of naviga-
tion service and manufacturers
of signal receivers.

The market of navigation
systems and services based on
them is now one of the fastest
growing and perspective in the
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space industry. Waiting for the
full deployment of the Russian
GLONASS satellite constellation,
whose global coverage is planned
provide to 2011-2012, as well as
Chinese, and possibly the Euro-
pean navigation system contrib-
utes to the development of the
market.

Similarly, the growth in the
production of chips with the
navigation microchips and navi-
gational equipment is observed.
While in 2005 - 5,62 billion
US dollars, in 2011 this market
could reach10 billion US dollars.
The market differs by diversi-
fied international structure. In
particular, a significant share of
it belongs to Taiwan and Israel.
However, from 45 to 50% of the
market belongs to the United
States.

According to most forecasts
within the next seven years the
market will grow rapidly. It can
make 18-22 billion US dollars
(the total market, IEK, Taiwan)
until 2018. The market may reach
the target of 25 billion Euros un-
til 2020.

According to market re-
search department on the Galileo
project of European Commis-
sion, the total economic effect
from market development of
navigation systems and serv-
ices (Gross turnover) could be
around 140 billion Euros in 2015
and 150 billion Euros in 2020.

Among the main market
trends is necessary to identify
growth in the share of services
based on the navigational equip-
ment in comparison with its pro-
duction, as well as the growth of
the consumer market in compar-
ison to the commercial market.

In particular, if the income
from providing of services in
2003 were around 2.3 billion Eu-
ros, or about 12%, by 2020 the
share of services, according to re-
search marketing center of Gali-
leo system at the European Com-
mission, can grow up to 43% and
up 112 billion Euros.

The share of the consumer
market can currently grow from
40% to 75% in 2015 primarily
due to the significant growth of
segment of the services on the
basis of personal positioning.

Among the main points of
growth is necessary to identify
the following:

e the sector of services
related to personal positioning of
users (segment LBS), in particu-
lar through mobile phones;

e  navigation systems and
services based on them for the
mass (car) market;

e segment of commercial
vehicles. According to current
projections, approximately 50%
of all commercial vehicles will be
equipped with GPS receivers to
2020. It is about 130 million ve-
hicles.

Thus, successful strategy of
enter on the market of naviga-
tion systems and services must
assume strong presence in the
sub-segment associated with the
provision of various services on
the basis of personal positioning
and navigation of private vehi-
cles. At the same time the com-
petitiveness of these systems will
be determined by their ability to
combining with other systems
and services.

Estimation of the current
state of solved science and tech-
nology problem. Systems associ-
ated with high-precision naviga-
tion developed long ago in the
world. EGNOS, WAAS, EUPOS,
MSAS are the most famous of
them. Development of such
firms as AISI, SCAUT, Bassar
electronics, etc., associated with
the use of satellite navigation
systems and their augmentations
for solving of various problems
to determine the location and
monitoring of mobile objects
that appeared in Kazakhstan in
recent years. At the same time
were mainly used ready-made
solutions on navigation equip-
ment and, in some cases de-
veloped a top-level software —

programs for dispatching and
messaging between the subscrib-
er terminals, which are used in
navigation OEM-modules.

Analysis of the work in
creating of satellite navigation
equipment of users shows that
one of the promising directions
in this area is the development
of technological applications of
high-precision satellite naviga-
tion which has wide application
in satellite geodesy, geodynamic
studies, surveying work, preci-
sion agriculture. On the basis
of technology of high-precision
satellite navigation are created
and deployed the state-precision
satellite systems, such as a sys-
tem of differential correction
and monitoring (Russia), a sys-
tem of coordinate and time and
navigation support for Ukraine.

The successful development
of such hi-tech direction of sat-
ellite technology is primarily due
to the development of mathe-
matical tools and creation of pro-
prietary software in the field of
high-precision satellite naviga-
tion. This will not only move into
its own navigation equipment,
which will be much cheaper than
purchasing the same equipment
abroad, but will upgrade the sat-
ellite navigation equipment and
create specialized systems for
various applications for many
years by their efforts.

Institute of Space Technique
and Technology JSC «National
Center of Space Research and
Technology» is engaged by de-
cision the tasks of creating their
own software and mathemati-
cal support and development
on this basis the experimental,
experienced and pilot industrial
products to solve the problems of
navigation and differential cor-
rection. At present, specialists of
JSC «NCSRT» produced the fol-
lowing results:

e software and math-
ematical support for solution of
the problems of differential cor-
rection for work in the mode of




post-processing and real-time
has been developed;

e the software of base sta-
tion of the local system of differ-
ential correction on navigation
signals GPS GNSS in real time
was developed;

e the software of mobile
station the local system of differ-
ential correction on navigation
signals GPS GNSS in real time
was developed;

e structural and electri-
cal principal diagrams of tech-
nical support for the transfer of
corrective information to a user
equipment through a communi-
cation channel have been devel-
oped;

e  experimental model for
technical support the transmis-
sion of correction information
to the user equipment through
a communication channel has
been made;

e  experimental tests of a
sample of technical maintenance
of correcting information to a
user equipment has been carried
out;

e experimental and ex-
perienced samples of technical
support of local system of dif-
ferential correction for work in
post-processing and real-time
mode were produced;

e user guide on the local
system of differential correction

to work in post-processing and
real-time modes has been devel-
oped;

e test procedure the local
system of differential correction
and its subsystems has been de-
veloped;

e  prototype testing the
local system of differential cor-
rection and its subsystems in real
time were carried out.

Test results of sample LSDK
confirmed its compliance with
the claimed technical and func-
tional characteristics and showed
that the developed models the
local system of differential cor-
rection is not inferior to similar
foreign systems in accuracy. M
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COTpYAHWKW XXypHana
C pyKoBOAUTENEM
oTAena Mo BHELUHUM
cBa3am ESTEC
XyaHom ge Janmay

Employees of the
magazine

with Juan de Dalmau,
the Head of Department
for External

Relations of ESTEC

CTeHa AMHAMUYeCKnX
MCMbITaHUIA

Dynamic test stand

mapta 2012 roma fenera-
uusa KypHama «Kocmu-
YecKye WCCIeNOBaHUsA U
TEXHOJIOIUM»  IIOCETH/Ia
LenTp KOCMMYECKMX WCCIIENO-
Bauuii u texuonormit (ESTEC),
BXOJIAIIMIA B CTPYKTYpy EBpomneii-
CKOTO KOCMMYECKOTO areHTCTBa
(ESA). Heb0b111031 TO/IIaHaCKIi
ropopok Hooppseitk  pacromno-
JKEeHHBbII Ha OGepery CeBepHOro
MOps1 M3BeCT€H CBOVM BKJIJIOM B
MMPOBYIO KOCMOHABTHUKY.
bbuta opraHmsoBaHa 9Kc-
Kypcus 110 OCHOBHBIM IIOMellle-
HusM 1 mabopatopusam LleHTpa.
B xope ee 6bIma mokasaHa BCA
MOCTIEIOBATE/IBHOCTD  OTIepaLif
10 paspaboTKe U CO3[AHMIO KOC-
MUYECKON TeXHUKNU. MHOTro4MC-
JIEHHbIE VCIIbITATe/IbHbIE CTEH-
OBl U KaMephbl, IIOMeILIeHNA I/t
HepcoHaa, obpasubl KocMude-
CKMX aIlllapaToOB — BCe 3TO OBIIO
IIPOZEMOHCTPUPOBAHO
n3 Kasaxcrana. Bo Bpems manua
ObLIN IPOBENIEHbI IEPETOBOPHI O
COTpyZAHMYecTBe XypHaia c ESA.

TOCTAM
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DOuHaNIOM BCTPEYM CTaJIO M0-
cellieHre CIelanu3ypOBaHHOTO
mysest SPACE EXPO. Myseit 06-
MafiaeT YHUKANbHOM 9KCIIO3UIIMN-
€ll, B cOCTaBe KOTOPOJi JTyHHbIN
mopynb EAGLE, poccuitcknit Mo-
mynb MKC «3Besfa», cIyckae-
Mblii annapar «PoToH» U ApyTHe
PpefKye 9KCIIOHATHI.

ITocemenne ESTEC nanmom-
HWIO Hay4HO-(paHTaCTUYeCKIe
GuIbMBI, HaCTONBKO  COBpe-
MEHHOE€ U BBICOKOTEXHOJIOTHY-
Hoe 06opymoBaHUe OBUIO IPO-
meMoHCTpupoBaHo. LleHTpy mc-
NOoHAETCA CKopo 50 j1eT, B HEM
paboraer 6omee 2600 ueso-
BeK, YTO COCTaB/IAeT OCHOBHYIO
4acThb nepcoHana EBpomeitckoro
KOCMUYeCKOTO areHTcTBa. JKyp-
HaJl U B Ja/lbHeilleM 6yaeT pac-
CKa3pIBaTh O KOCMUYECKUX II€H-
TpaxX ¥ NPeANPUATUAX PasHBIX
CTpaH MMpa, UX OIIbITE U TEXHO-
TTOTHAX.

IIpepnaraem Bamemy BHU-
MaHUIO (OTOPENOPTaK 06 ITOM
BH3UTE.

ESTEC NnDMHMMACTIOCTEH

ESTEC aBnsetca
NHKYHaTOpOM
€BPOMEeNCKNX Nporpamm
MO OCBOEHMIO KOCMOca.
LleHTp noaaep>xmBaeT
€BPOMENCKYI0 KOCMUYE-
CKYIO MPOMBILLINIEHHOCTb
N TECHO COTPYAHWNYAET
C YHUBEpPCUTETaMK,
nccnenoBaTesIbCkUMm
LIEHTPaMM1 U KOCMUYe-
CKMMW areHTCcTBaMm Mo
BCEMY MUpY.

Ero 3apaya —
OCYLLECTBNATb HAY4YHO-
nccneaoBaTesibckne
pa3paboTku Ans pa3Bu-
TUSI TEXHONOTUNA,
HeobXxoAMMbIX Npu
BbIMOJSIHEHUM 3a4au
QA3POKOCMUYECKOIA
oTpacnu B byayuiem.

ESTEC ¢ nTnybero noneta
ESTEC with a bird's eye view

LleHTp paspabaTbiBaeT 1 aBUaTEXHUKY
Center develops and airplanes too
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BmecTte ¢ PobepTtom
YWnbsIMCOHOM,
COTPYyAHWKOM oTAena no
BHELWHMM cBs3sM ESTEC

Together with Robert
Williamson, employee of
department on Foreign
Relations of ESTEC

Bce eBponeickue
moaynn MKC npoxoasT
3/1ecb TeCToBble
MCTMbITaHUs

All European ISS
modules perform the
tests here
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EBponelickoe kocMmyeckoe areHTcTBo (ESA) —
MeXAyHapoAHas opraHu3aums, co3aaHHasl B
1975 roay B uenax nccnegoBaHns KocMoca.
ESA coctonT 13 19 NOCTOAHHbIX Y/1IEHOB, B
HEKOTOPbIX MPOEKTAX TaKXe NMPUHUMAIOT yuya-
ctne KaHaga, M3paunb 1 BeHrpus.
LLITab-kBapTnpa AreHTCTBa HaXOANUTCS

B Mapwxe. B Hoopagelike (HuaepnaHab!)
pacnonoxeH EBpONeNcKMin LIEHTP KOCMUYe-
CKUX UCCNEAOBAHMIN N TEXHOMOMUM.
EBponeincknit LEHTpP yNpaBAeHNS Pacrosio-
eH B JapMmwTtaaTe(Fepmanus). B apyrom
repMaHCcKkoM ropoge, KénbHe, pacnosno)eH
EBponeiicknit LLEHTP acCTPOHABTOB.

LleHTp HabntoaeHus 3a 3eMnéi 1 nHdopma-
LIMOHHBIN LIeHTp EBponeinckoro KocMM4Yeckoro
areHTCTBa HaxoasTca Bo dpackatTi noa
Pumom (Mtanus). na 3anyckoB co3faBae-
MbIX KOCMUYECKMX annapaToB MCMOosb3yeTcs
kocMoapoM Kypy Bo ®paHLy3ckoi

BuaHe. ESA nMeeT KOHTaKTHble 0uUChI B
benbrum, CLLIA, Poccnn, Ha3eMHble CTaHLMK
C/IeXXEHMS N0 BCEMY MUPY.

MepBbiii €BPONENCKUI CNYTHUK,
co3aaHHbIvi B ESTEC, B Havane 60-x
The first European satellite
designed at ESTEC, in the early 60s

Kamepa 3neKkTpoMarHUTHbIX
MCMbITaHUIA
Electromagnetic test chamber
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ESTEC meets guests

Tak co3paeTcs

KOCMUYECKasa TEXHUKA

Space technology is

created in such a way

be3axoBasi kamepa —
ropaocTb LleHTpa

Anechoic chamber is the

pride of the Center

KomaHapl pa3p360THMKOB

52

Design team
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arch 9, 2012 the

delegation of the

journal «Space

research and tech-
nologies,» visited the European
Space Research and Technology
Centre (ESTEC), included in the
structure of the European Space
Agency (ESA). A small Dutch
town Noordwijk on the banks of
the North Sea is known for his
contributions to world astro-
nautics.

The excursion was organ-
ized for the main rooms and
laboratories of the Centre. The
whole sequence of operations on
the development and creation of
space technology has been shown
during the tour. Numerous test
stands and camera, facilities for
personnel, spacecraft designs -
all of this was demonstrated by
guests from Kazakhstan. During
the lunch negotiations were held

on cooperation of magazine with
ESA.

Visit of the specialized mu-
seum SPACE EXPO was the fi-
nale of meeting. The museum
has a unique exhibition, which
included the lunar module EA-
GLE, the Russian ISS module
«Zvezda», lander «Photon» and
other rare artifacts.

Visit to ESTEC reminded
science fiction movies, because it
is so modern and hi-tech equip-
ment has been demonstrated.
The Centre will soon celebrate
50 years. More than 2,600 peo-
ple working in it, which consti-
tutes the main part of the staff
of the European Space Agency.
The magazine will continue to
talk about space centers and en-
terprises around the world, their
experiences and technologies.

We offer you a photo essay
about the visit.

[ o s
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ESTEC is the European incubator program of space ex-
ploration. Center supports the European space industry
and works closely with universities,

research centers and space agencies around the world.
Its mission — to carry out research and development to
develop technologies needed for the tasks the aero-
space industry in the future.

The European Space Agency (ESA) — international
organization founded in 1975 in order to study the
COSMOS.

ESA has 19 permanent members. Canada, Israel and

Hungary are also involved in some projects.

The headquarters of the Agency is situated in Paris.

European Space Research and Technology Centre is

located in Noordwijk (The Netherlands). European

Management Centre is located in Darmstadt (Germany).

The European Astronaut Centre in Cologne, another

German city. Center for Earth Observation and Infor-

mation Centre of the European Space Agency are in

Frascati near Rome (Italy). Spaceport in Kourou, French

Guiana is used for launching of produced spacecraft.

ESA has contact offices in Belgium, USA, Russia, ground

tracking station around the world. NHTepbep XKMoro
moayns MKC
Interior of the
housing module of ISS
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My3elt KocMUYecKom
TexHuku Space Expo

Space Technology
Museum Space Expo

KasaxcraH Toxe
npeacTaBneH B My3ee
Kazakhstan is also
represented in the
museum

Tonbko B ESTEC

MOXHO YBUAETb

Ha OIHOM CTeHae
Koponesa v ¢oH bpayHa
Only in the ESTEC can
be seen Korolev and von
Braun on one stand
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JIyHHbBIV MOAYb

C acTpoHaBTaMu
Lunar Module with
astronauts

IKCNepUMeHTasbHbI
CrycKaeMblii annapat —
[IEMOHCTPATOp TEXHONOTUU
Experimental
lander-demonstrator

of technology

EBponelickoe KocMu-
YyecKoe areHTCTBO —
nno4 MeXayHapoAHOro
COTpyAHWYECTBA

The European Space
Agency — the fruit of
international cooperation
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MOHUTONUAI rocmuueckoit

noroAabl " re0ANHAMUYECHOIO
cocToAHua nuToctpensbl B Ka3axcrane

HacTosAllee BpeMs 3Ha-

YNUTENbHBIE YCUINA MU-

poBoro coobuiecTBa B

obmacTt  KOCMIYeCKoil
TeATEeNbHOCTY HaIpaBlIeHBl Ha
pasBUTIE METOJIOB IUATrHOCTUKYU
U TIPOTHO3a KOCMMYECKONM IIO-
TOAbl C IIe/bI0 IPUHATUA psfia
IpefyIpefUTe/IbHbIX MepOIpu-
ATUN IO CHVDKEHMIO BEPOATHO-
CTHU BBIXOfIa U3 CTPOsI Ha3eMHbIX
UM KOCMUYECKUX TEeXHOJIOTHYe-
CKMX CHCTeM BO BpeMs OIIaCHBIX
B reo(U3NYECKOM CMBIC/IE CUTY-
almii B OKOJI03eMHOM KOCMIYe-
CKOM IIPOCTPAHCTBe.

Jna aHanmms3a COCTOSHMA
OKOJIO3eMHOTO ~ KOCMIYECKOTO
IPOCTPAHCTBA Tenno-reopusn-
YeCKMX KOMIUIEKCBI ObUIN 00B-
eIVHEeHBl B €NUHYI CHUCTeMY
MOHMTOPVMHIA  OKOJIO3€MHOTO
KOCMUYECKOTO  IPOCTPaHCTBa
(OKII), cosmaH NpOrpaMMHBII
KOMIIZIEKC,  00eCrednBaroLuil
(YHKIMOHUPOBaHME — CHUCTEMbI
monntopunra OKII B pexunme
peambHOro BpeMeHu. Cucrema
mouutopunra OKII o6begunsa-
eT c/lefylole renmo- u reopu-
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XL )KAHTAEB, b.T. )XYMABAEB, P.A-A. HAMBAP,
H.l. BPEYCOB, A.l'. ®PEM/], B.I1. AHTOHOBA,

I.N. rOPANEHKO, A.®. AKOBEL|

OTOO «MHcTuTyT MoHocdepbl» AO «HaumoHanbHbIN LieHTp kocMuye-
CKUX UccneaoBaHuii 1 TexHonoruin» HKA PK

319eCKMe KOMIITIEKCHI: BBICOKO-
TOPHYIO CTAaHIMIO KOCMMYECKMX
JIy4eii, pacIoNOXE€HHYI0 Ha BbI-
core 3340 M Haji ypOBHEM MODs,
paguononuron «Op6ura» (BbI-
cota 2700 M Haj ypOBHEM MOp:1)
U TeOMarHUTHYI0 06CepBaTOPUIO
«AnMa-ATa», PpacIoIOXKEeHHYIO
Ha tepputopun JTOO «VHcTH-
TyT MoHOCGepbl». YIpaBieHue
re/mo- TeodU3NIEeCKIMI KOM-
Iwiekcamu, cOOp M TIpefcTaBie-
HIle OIlepaTHBHON MHPOpMALNU
npousBogutca Cucremoir Mo-
muropunra OKII, cosmanHOll B
LleHTpe [MAarHOCTUKY U TIPOTHO-
3a reoUsNIECKONl 0OCTAHOBKMI
OTOO «VHCTUTYT HOHOChEPBI».

Cucrema  mpefHasHa4YeHa
ISl perucTpaluy IMapaMeTpoB
OKII, cbopa maHHBIX C M3MepH-
TeJIbHBIX YCTPOJICTB B MMHYTHOM
pexxume, 00pabOTKM ¥ XpaHe-
HUSA TIOTy4YeHHOI MHQOpMaIuL;
cbopa panHbX B LleHTp ympas-
JIeHUSI CUCTEMOM U IpefiCTaB-
JIeHVSI OIEePATUBHON Telno- re-
odusnueckoit mMHPoOpManmu B
rpadIecKoM U TEKCTOBOM BUfe
Ha caiiTe B ceTu VIHTepHeT; KOH-

Tpois QYHKIUOHNPOBAHMA U
yIpaBieHUs paboToil KOMIIIEK-
coB u3 lleHTpa cucTeMbl MOHU-
TOPMHI?; Y[JaIEHHOTO KOHTPO-
71 M KOPPEKLMM KauyecTBa JjaH-
HBIX CTaHIuIL. Bce npepncrasien-
HbIE renmo-reO(’pmsmquKI/{e KOM-
IUIEKCB pabOTalT B aBTOHOM-
HOM KPYITIOCYTOUYHOM peXUMe.
PeI‘I/ICTpaHI/I}I VMHTEHCUBHOCTI
papuousnydenns ConHlja orpa-
HMYE€Ha CBETOBBIM II€EPUOTOM.
ExxeMUHYTHO Ha CTaHIVAX IIPO-
U3BOAUTCA W3MepeHMe HabIo-
nmaembix mapamerpoB OKII, 06-
paboTKa JAaHHBIX, 3aIUCh B GaH-
KU apXVMBHOJ MHpOpMaLuy, Mo-
CTpoeHMe TpadUKOB OIlepaTUB-
HBIX JJAHHBIX ¥ IIpeJicTaB/IeHMe
pe3ynbTaTOB perucrpanyuy Ha
cayiTax CTaHITWIA.

Kasaxcranckas cucrema Mo-
HurtopuHra cocrosanua OKII nc-
HONb3YeTCd IS  JUArHOCTUKY
" TIPOTHO3MPOBAHMA KOCMUIIE-
CKOI1 IIOTOMIbI COBMECTHO C aH-
HBIMU [IPYTUX Ha3eMHBIX oOcep-
BaTOPMUIf, CHYTHUKOBBIMU M3Me-
peHUsAMM ¥ HaONMIONeHMAMY Ha
PasIMYHBIX KOCMMYECKUX 00-




cepBaTOpUAX.
Ha Tsaub-IllanbcKoOM BBI-
COKOTOPDHOJM  Hay4HOM  CTaH-

UM B IIOC/efHee AecATUIeTHe
6bIT CO3JaH YHMKAIbHBI MHO-
ro(yHKIMOHA/IBHBIN KOMIIIEKC
«['po3a» IS 9KCIEepUMEHTAb-
HOTO JICCTIeflOBaHNMA B3aMOCB-
3 KOCMMYECKUX JIydell ¢ OMHa-
MIYECKVMU TIPOLIeCCaMil B TPO-
30B0J1 arMocdepe 1 BbIACHEHNUSA
PpeaIbHOCTM IIPOTHO3a Teopuu
mpobosi Ha yOeraoinx 3jeK-
tpoHax [1]. Kommrekc cocro-
UT U3 pasHeCEeHHBIX KaK II0 IIIO-
IIafy, TaK U IO BBICOTE JeTeK-
TOPOB, PETUCTPUPYIOLUX CUH-
XPOHHO W3JTyYeHUSA Pas3NYHBIX
TUIIOB: 37IEKTPOHHOTO, TaMMa- I
PEHTT€HOBCKOTO M3ITYYeHNs, pa-
AMOU3TydeHNA B IIMPOKOM JM-
arasoHe, BBICOKOSHEPIMYHBIX 1
TEIUIOBBIX HeNTpOHOB. IIposo-
JATCA WM3MepeHMA KBas3WCTaTH-
YEeCKOTO 3/IeKTPUIECKOTO IO
U €r0 BBICOKOYaCTOTHOM COCTaB-
AsoIelt, (UKCUPYIOIIel BO3-
BPATHBI MOTTHUEBO yJap.

MccnepoBana posb BBICO-
KOSHEPIMYHBIX YacTUI] KOC-
MIUYECKOTO W3Ty4YeHMsI B CO3-
HaHUM BBICOKOII IIPOBOAUMO-
CTM Cpefibl M VHUIMALUU MOJ-
HUM B aTMocdepe, MOCKOIbKY
00BIYHBI IIPOOOIT MEXAY Ipo-
30BBIM OO/IAKOM M 3eMJIell MIn
o6/1aKaMy HeOoCyI|eCTBUM B pe-
a7IbHBIX 3/MeKTPUYECKMX MOJIAX
rposoBoit armocdepsl. Ilepsbie
pe3y/nbTaTbl OOHAPYXKEHUs] VH-
TEHCUBHBIX BCIIZIECKOB raMMa- "
pafuousIydeHuss BO BpeMs 00-
pasoBaHys aTMOC(HEpPHOTO JIMB-
HA BI)ICOKOQHCPI‘I/I‘IHOﬁ qacTu-
mein 1015+1016 3B m mMonHU-
€BBIX Pa3psANOB IOATBEPAUIU
IIPOTHO3bI Teopuy mpobos Ha
yberaromyx anekTpoHax. Ilo-
Clefyiole pe3yabTaTbl MCCIIe-
HOBaHMA IO3BONMAT YTBEPXK-
[aTb, YTO MMEHHO Hpoboil Ha
yberaommyx 3/1eKTpOHaX, VMHU-
IUUPYeMBblil KOCMIYeCKUMM TTy-
JaMU, ABNIAETCSA OCHOBHBIM JIBU-
XYIIIM MeXaHM3MOM TPO30BO-
ro paspsga [2-3].

Ilo paHHBIM BepTUKANIbHO-

r0 30HAUPOBAHUS MOHOChepHI
B A/IMaThl MCCNIE[lOBaH OTK/IMK
pasHOOOpasHbIX  IapaMeTpoB
HoyHOro F-crmos Ha mpoxoxpe-
Hie aTMOC(EPHO TIpaBUTALA-
OHHOJ BOJIHBI, Cr€HEpUMPOBaH-
HOJI BO BpeMs1 60JIBIIION MarHUT-
Hoit 6ypu. IlokasaHo, 4TO IIO-
nyrommuua F-cmos xomebercs
B mporuBodase ¢ BapuaLuAMU
3/1eKTPOHHOI IVIOTHOCTY B MaK-
cumyMme cnos. IlpuBeeHo 06b-
sICHeHIe M3BEeCTHOTO (pakTa Ma-
JIBIX AMIUIUTYJ, BapUaLiil KpUTH-
4yecKux yactoT F-crmod mo cpas-
HEHMIO C aMIUIMTyJaMyu Bapua-
LM 37TIEKTPOHHO IVIOTHOCTY Ha
¢dukcupoBaHHBIX BbIcoTax. Vc-
clefoBaHbl  MOHOC(hepHBble 3¢-
(eKTbI COMHEYHOTO 3aTMEHM 10
JaHHBIM M3MEPEHMI JIOKATbHO
97IEKTPOHHOV KOHIIEHTPALMM Ha
CTaHI MM BEPTUKATIDPHOTO 30HAM-
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poBaHMA MOHOChEPDI 1 U3Mepe-
HMIi TIOJTHOTO 9/IeKTPOHHOTO CO-
fep>kaHus. PasBUT HOBBINI Me-
TOJl OLIEHKV BepTUKAIbHOIN (a-
30BOJ CKOPOCTM y371a MepUAM-
OHAJIBHOTO TepMocC(epHOro Be-
TpPa, OCHOBaHHBIII Ha U3MePEeHNN
BpeMeHM 3ala3bIBaHIA MOMeEH-
Ta MHBEPCUM HAIpaBIeHNUA Me-
PUAVOHAIBHOTO TepMOchepHO-
TO BeTpa Ha BBICOTE€ OCHOBAHUA
F-cnost monocdepsl OTHOCUTETb-
HO MOMECHTA Ha BBICOTE€ MaKCU-
MyMa CJIOsI.

C mnepsoit monoBuHBI 90-x
TOZIOB IIPOIIIOTO BeKa BIIEPBbIE
HayaTbl paboThl IO M3YYEHUIO
COBPEMEHHBIX [BIDKEHMIT 3€M-
HOJI TOBEPXHOCTY C UCIIO/Ib30Ba-
Huem GPS — TexHOOTHMII B Iie-
JIAX CO3[JaHUSA CYCTEMbI MOHUTO-
PMHTa COCTOSAHUSA 3eMHOI KOPBI
U [UHAMMKM PasBUTUA TeONM-

FTEO®PU3UNKA

PucyHok 1.

TMyHKTbI TOKANLHOM K
nepMaHeHTHon GPS —
ceTeln B6MU3M

r. AnMatsbl

Figure 1.

Points of local and
permanent GPS —
network near Almaty.

PucyHok 2.

CkopocTtun

COBPEMEHHbBIX ABVKEHUI
3eMHOl MOBEPXHOCTM Ha
TeppuTopum

CeBepHoro TsaHb-LLaHs
no AaHHbIM GPS.

Figure 2.

Speed of the modern
movements of earth
surface in the Northern
Tien Shan according

to GPS.
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PucyHok 3.
MepemeLleHns
yHAAMEHTHOW NANTI
N CTeHbl B rpyHTe nocne
BO3BEAEHUS 34aHNS.

Figure 3.

Displacement of
foundation plate and
wall in ground after
construction of building.

PucyHok 4.
PacnpepneneHune
napametpa
Nope-Hapaun
HanpsKeHHOro
COCTOSIHUSA

B 0Cafj04HOM CII0e,
Kope u nutocdepe
Kacnuiickoro pervoHa
C y4eToM
rOPU30HTaNbHbIX
ZBVKEHWI MO AaHHbLIM
GPS — HabntoaeHui.

Figure 4.

Distribution of Lode-
Nadai parameter of
the stress state in the
sedimentary layer, the
crust and lithosphere
of the Caspian region
taking into account the
horizontal movements
according to the GPS.

CwmeLlueHue, m

2.9112e-003
4.0000e-002
8.0000e-002
1.2000e-001
1.6000e-001
2.0000e-001
2.4000e-001
2.8000e-001
3.2000e-001
3.6000e-001
3.8000e-001

HAMUYECKUX IIPOLIECCOB B HeIL
Bouin co3paHbl ceTn pernoHanb-
HBIX, JIOKQJIbHBIX U HEePMaHEHT-
HbIX Habmopennii. Ocoboe BHI-
MaHIe ObIIO yZielleHO pajioHaM
MOBBIIIEHHO CEICMUYECKOM aK-

nel Ha Tane-Ilane (Puc.1).

ITo manueiM GPS — Habmo-
[eHWiT ObUIN OIIpefe/ieHbl CKOPO-
CTV COBPEMEHHDIX [IBVDKEHIIT 3eM-
HOJ1 IIOBEPXHOCTY HA TEPPUTOPUI
Ceseproro Tsup-1llans (Puc. 2).

LjaTe/libHble O0JIACTH OMBEPreH-
LMY TOMSA CKOPOCTH JIBIUDKe-
HIA 3€MHOM KOpPBI PacIooxe-
HBI HaJl HanbojIee MOrPY>KEeHHbI-
MU y4aCTKaMy OCHOBAHMS KOPBI,
yKasblBasg Ha IIpOJo/DKaollee-
¢ opMMpoBaHUe IOOPOTEH-
Horo nporn6a IlenrpanpHoil ya-
ctu CesepHoro Tanp-1llana u B
Hacrosuee BpeMsA. bonee, Toro
CTajl0 fICHO, YTO IIOJIOCA 3IU-
LIEHTPOB CMU/IbHEMIINX 3eMIle-
TPsICEHNIT, 00paMIsAIoNIas MOf0-
poreHHbIil mporu6, o6ycnosie-
Ha MIMEHHO 00pa3oBaHyeM 9TOro
nporu6a. JeranbHoe paccMOTpe-
HHUe KapTUHBI IO3BOJIMIO YCTa-
HOBUTD ITOYTY CTPOTYIO IPUYPO-
YeHHOCTDb SMNUIIEHTPOB K JIMHUN,
XOPOIUIO COBIA/IAOIIEN C IMHUEN
PaBHBIX 3HaYEHUI JUBEpreHLINN

Interval - 2.5e-001

TUBHOCTU €CTeCTBEHHOI IpUpo- YcraHOBNIEHO, 4YTO OTpHU- 0711 BEKTOPOB TOPM3OHTAJb-
Sediment Crust
P S S S SR R
|l Parameter Lode-Nadai 4 _L
Gradient Calculation
| -1.0000e-000
tension { -7.5000e-001 467
-5.00006-001 "
r -2.5000e-000 457
shear { 0.0000e-001
L 2.5000e-001 44
5.0000e-001
pressure 7.5000e-001 |
1.0000e-000 ‘

46 47 48 49

5O 51 52 53 54 55 56 46 47

Lithosphere

Sediment

Lithosphere

48 49 50 51 52 53 54 55 56

46 47 48 49 50 51 52 53 54 55 56
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HOIt cKkopocTti. Takum obpasom,
CTa/I0 BO3MOXXHBIM BBICKA3aTh
IIpeJIIONIOXKeHIe, YTO BCe CHIb-
HellllIe 3eMIeTPACEHM Peryo-
Ha OYAyT IIPOMCXORUTH BOINM3U
YKa3aHHOI JTVHUM.

Eie opHa pobiema npuo6-
peTaeT OCTpOTy B CBA3MU C ypba-
HM3aLeNl TEPPUTOPUI U PESKUM
M3MEHEHNEeM HArpy30K IMOBEpX-
HOCTM B TOpPOfjax — IPOK/IafIKa
JIVHUIT METPO, yBeIMYeHME BbI-
COTHOCTM 37aHuit u T.1. MHOTOE
B 9TMX BOIIPOCAX ellje MPefCcTo-
ut usyuutb. Ho yxe sicHo, 4TO
B KOMIITEKCE BO3MOXXHBIX METO-
JOB ONHVUM M3 BeLYLIUX MOXeET
ObITh BbICOKOTOYHBIE GPS — u3-
MepeHysA. OTMeTUM, 4TO JaHHbIE
GPS pomxHB (GOpMUPOBATHCS
MIO3TAIIHO M BK/IIOYAaThb PETUOo-
HaIbHblE ¥ [ieTa/JbHble PabOThI
u 006s3aTe/IbHO IepMaHEHTHbIE
Hab/MI0eHNs C HOCTOSIHHO Hapa-
LMBaHMEM UX oObeMa.

3HaYNTeNbHbIE IEPCIIEKTH-
BBl OTKPBIBAIOTCS B BOIPOCAX
[IPOTHO3MPOBAHUS  TeOAVNHAMMI-
YECKOTO COCTOSIHMSA B MOJIE/IbHBIX
UCCTIEfOBAHMAX C MCIIO/Ib30BaHM-
eM maHHbIX GPS — mamepennii,
0ocobeHHO B Haubosee IMOKOI
UX MOAM(UKALN — YUCTIEHHOTO
Mogenuposauus (Puc. 3).

CoBpeMeHHOE  COCTOsIHNE
€ro aJITOPUTMUYECKON U IIpO-
rpaMMHOJM 6asbl TakoBO, 4YTO
MIPaKTUYeCKN HeT IPenATCTBUI
B IpUMEHEHMM MeTofa Npu
BeCchbMa CTIOKHOM CTPOeHNN 00'b-
emHoit cpensl (3D). Ipunimny-
QIBHBIM METOUYECKUM IIpeu-
MYIL[ECTBOM SIBJISIETCSI BO3MOXK-
HOCTb IPOUTPBIBAHNS PsAfa pas-
JINYHBIX MOJE/IbHBIX CLIEHApU-
€B pasBUTHUA FeOHAMUIECKOTO
Ipoliecca B YMC/IEHHOI MOJENIHN,
HEKOTOpble U3 KOTOPBIX B KO-
HEYHOM UTOTe IIPUBOJAT K KaTa-
crpodudeckum apdexram.

JocTurHyras B Hacrosllee
BpeMsA TeoJI0ro-reopusnieckas
U3Y4eHHOCTb nuTOChepsl IO-
3BOJIAIOT CO3[jaBaThb TpexMep-
HBle TeOMeXaHMYecKue Moje-
NV OIS UCCIIeAyeMbIX palioHOB
3eMHOI1 Koppl. OJHUM U3 TaKux

PailoOHOB, NPUBIEKAMOIINX BHM-
MaHHUe CeICMO/IOroB 1 He(Ts-
HUKOB, sBisAercs Kacmmitckmit
peruoH [4].. CospaHa ero Tpex-
MepHasi TeoOMeXaHudeckas Mo-
ne/b, BK/IIOYAOIAs OCHOBHbIE
CTPYKTypHBIE TPaHMIBI — IIO-
BepxHOCTM MoXOpoBMYa 11 KOH-
CONMMOVIPOBAaHHON 3€MHOI KOpBI,
a TaKkXe JTHeBHYIO IOBEPXHOCTD,
COJIepIKalIyI0 TOPHBII penbed u
6atumerpuio. BHeurHumu ycu-
MUAMY, TOPOXAIOIIMMU Ha-
IPsDKEHNS, SIB/IAI0TCS COOCTBEH-
HBIil BeC ¥ TOPU30HTA/IbHbIE TeK-
TOHMYECKUEe YCUINS, BBI3BAH-
Hble [BVDKEHMAMU TEKTOHMYe-
ckux wnt (1o gaHnHbiM GPS Ha-
6mromennin).

B pesynbTaTe pacue-
Ta IOJTy4eHbl HOBbIE JaHHbBIE O
HaIpsDKEHHO-e(pOPMUPOBAHHOM
COCTOSIHMM 3eMHOJ Kopbl Ka-
CIIMIICKOTO PEerMOHa, 4YTO IIO-
3BOJIAET BBINOJHUTH pallOHU-
poBaHUe TEeppUTOPUM IO CTe-
IeHN CeMCMUYECKO OIacHO-
CTHU, a TaKXe IPOM3BORUTH KO-
JIMYECTBEHHYI0 OIIeHKy TIeopu-
CKOB [/Isl OTBETCTBEHHBIX COO-
PY>KeHUII ¥ HpeIoXUTh Mepbl
[0 OCYIIeCTBIIEHNIO X MOHNUTO-
punra (Puc. 4).

CoBmecTHO ¢ VIHcTUTYTOM
okeaHosnoruu uM. ILII. Inpuro-
Ba PAH paspabarbiBaercs Tex-
HOJOTVA MHOTOYPOBHEBOTO Te-
OIMTHAMMYECKOTO U 9KOJIOTIYe-
CKOTO MOHMTOPVHIa OOBEKTOB
HedTeoObIBaOLIEN OTpacIy B
Ka3aXCTaHCKOM CEKTOpe aKBaTo-
puu Kacnmitckoro mops u Ilpu-
KaCIIMIICKOTO PETMOHA.

Sta paspaboTKa II03BOINUT
OCYIECTBIIATh KOHTPOJIb U IIPO-
THO3MPOBAaTh HeraTHMBHBIE IIO-
C/IeICTBYS TeXHOTEHHBIX 3arps3-
HEHUIT aKBaTOPUU MOPs U IpU-
OpeXHBIX YYacTKOB cymu (a B
CeICMOOIIACHBIX pajfoHax — re-
OIVHAMUYECKYI0  aKTMBHOCTD)
u obecreunBaTtbh HEOOXOAMMOII
nHopMaleil poLecc IpuHsI-
TUA afeKBaTHBIX YIIpaBeHde-
CKUX pelIeHWiT I MYHMMU3a-
LM BO3MOXKHOTO yliep6a.

Y4uTpiBasg BBICOKYIO OIlac-

HOCTb Pas3BUTUA TeOfUMHAMU-
YeCKUX SBJ€HUI TeXHOTeHHO
mpuponsl  (HaBeleHHass — cevic-
MMWYHOCTh) Ha OOBEKTaX C MH-
TEHCUBHOI [J00BIYM YITIEBOLO-
PORHOTO CBIPbsI HAYaThl PabOTHI
110 TIPOBEJEHNIO CeiiCMOIoTrnye-
CKOTO MOHMTOPMHIA U AHA/IU3Y
CMEIeHNII 3€MHOJ IOBEPXHO-
cTm Ha obbekTax HedremobBIuN
[Tpukacnnitcko BIIaAVHBbIL.
KocMuueckne TexHOIOIMN
SABJIAIOTCA  6e3anbTepHATVBHbI-
M1, a 3QPEKTUBHOCTD UX [OKa-
3aHa NPUBEIECHHBIMU IIpUMepa-
mu. OHU, B COYETaHUU C Ha3eM-
HBIMU M3MEPEHUAMU U YUCTIeH-
HBIM MOJeMPOBAHUEM, MOIYT
ObITD OCHOBOJI IPUHIMITNAND-
HO HOBOTO IIOIXOfIa K pellIeHNIO
po6ieMbl  MOHUTOPMHIA KOC-
MUYECKON IIOrOfbl M TeOMMHa-
MIYECKOTO COCTOSIHMS TUTOChe-
Pbl, HETIOCPENCTBEHHO BEYILETO
K IPOTHO3y NPUPOJHBIX U TeX-
HOTeHHBIX KaTacTpod. u

Nutepatypa
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Ground-space monitoring
of space weather and the geodynamic
state of the lithosphere in Kazakhstan
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rrently, significant
efforts of the international
community in  space
activities  directed on
development methods for
diagnosis and prediction of space
weather in order to take some
precautionary measures to reduce
the probability of failure of ground
and space technology systems
during  dangerous  situations
in the near-Earth space in the
geophysical sense.
Helio-geophysical systems
were combined into a single sys-
tem for monitoring of near-Earth
space (NES) for the analysis of
near-Earth space. The program
complex ensuring the function-
ing of monitoring system of
NES in real time was established.
The monitoring system of NES
includes the following helio-
and geophysical systems: high-
altitude station of cosmic rays
«AATV» located at an altitude of
3340 m above sea level, the radio
polygon «Orbit» (height 2700 m
above sea level) and the geomag-
netic observatory «Alma-Ata»
located on the territory of SLLP
«Institute of Ionosphere.» Man-
agement by helio-geophysical
complexes, the collection and
presentation of operational in-
formation is made by NES Moni-

ZH.SH. ZHANTAEYV, B.T. ZHUMABAEYV, R.A-A. NAMVAR,
N.G. BREUSOV, A.G. FREMD, V.P. ANTONOVA,

G.I. GORDIENKO, A.F. YAKOVETS

SLLP «Institute of Ionosphere» of the JSC
«National Center for Space Research and Technology» NSA RK

toring System, established at the
Center for diagnosis and predic-
tion of geophysical conditions of
SLLP «Institute of ionosphere.»

The system is intended to
record the parameters of NES,
the collection of data from
measuring devices in minute
mode, processing and storing
the received information, data
collection in the Center for con-
trol system and presentation of
operational ~ helio-geophysical
information in graphical and
text form on the website on the
Internet, monitoring the opera-
tion and management by work
of complexes from the Center
for monitoring system, remote
control and correction of qual-
ity data of stations. All presented
helio-geophysical systems oper-
ate in stand-alone around the
clock. Registration of the inten-
sity of solar radio emission is
limited by light period. Measure-
ment of the observed parameters
of NES, data processing, record-
ing to the banks of archival infor-
mation, graphing of operational
data and presentation of results
on Web sites is made continually
at the stations.

Kazakhstan's system for
monitoring the state of NES used
for the diagnosis and prediction

of space weather together with
data from other ground-based
observatories, satellite measure-
ments and observations on the
various space observatories.

The unique multifunctional
complex «Groza» was created
in the Tien Shan mountain sci-
entific station in the last decade
for the experimental study of the
relationship of cosmic rays with
dynamic processes in the thun-
derstorm atmosphere and to de-
termine reality of prediction of
the theory runaway of electron
breakdown [1]. The complex
consists of detectors separated
over the area and height, si-
multaneously recording differ-
ent types of radiation: electron,
gamma- and X-rays, radio waves
over a wide range, high-energy
and thermal neutrons. Meas-
urements of quasi-static electric
field and its high-frequency com-
ponent fixing lightning return
stroke performed.

The role of high-energy
cosmic-ray particles in creation
of high conductivity of environ-
ment and initiation of lightning
in atmosphere has been investi-
gated, because usual breakdown
between thundercloud and earth
or clouds is not feasible in real
electric fields of thunderstorm




atmosphere. The first results
of detecting of intense bursts
of gamma-ray and radio emis-
sion during the formation of air
showers by high energy particles
in 1015 + 1016 eV and lightning
discharges confirmed the predic-
tions of the theory runaway of
electron breakdown. Subsequent
results of the study suggest that
the runaway of electron break-
down initiated by cosmic rays is
the main driving mechanism for
lightning discharge [2-3].

The response of various pa-
rameters of the night F-layer to
the passage of atmospheric grav-
ity waves generated during a
large magnetic storm was inves-
tigated according to the vertical
ionospheric sounding in Almaty.
It was shown that the F-layer
half-thickness varies in antiphase
with the variations of the electron
density at the peak of the layer.

The explanation of the known
fact of small amplitude varia-
tions of critical frequency F-layer
compared with the amplitudes of
variations of the electron density
at fixed heights was done. Iono-
spheric effects of solar eclipse,
according to measurements of
local electron density at the sta-
tion of vertical sounding of the
ionosphere and measurements
of total electron content have
been investigated. It was devel-
oped new method for estimating
the vertical phase velocity of the
meridional thermospheric wind
site, based on measurement of
time delay the inversion moment
of the meridional thermospheric
wind direction at the height of
the base of the F-layer of iono-
sphere relative to the moment at
the height of the layer maximum.

From the first half of the 90-s
of last century the first time start-

ed work on the study of contem-
porary movements of the earth's
surface in order to establish mon-
itoring of the Earth's crust and
evolution of geodynamic proc-
esses in it. Network of regional,
local and permanent observations
were made. Particular attention
was paid to areas of high seismic
activity of the natural nature of
the Tien Shan (Fig. 1).

Speeds of the modern move-
ments of the earth surface in the
Northern Tien Shan were deter-
mined according to the GPS —
observations (Fig. 2).

It was established that the
negative divergence of the veloc-
ity field of crustal movement are
located above the submerged ar-
eas of the base of cortex, pointing
to the continuing formation of
the Central Trough of the North
Tien Shan at present. Moreover,
it became clear that the band of

KocMmuueckme nccnepgosaHust u TexHonorum /01/ 2012

GEOPHYSICS

61



GEOPHYSICS

62 KocMuyeckvie uccnenosanus 1 TexHonorum /01/ 2012

epicenters of the most powerful
earthquake, framing the trough
is due to the formation of this
trough. A detailed analysis of
the picture allowed establishing
a strict confinement of epicent-
ers to the line in good agreement
with the line of equal values of
divergence of the field of hori-
zontal velocity vectors. Thus, it
became possible to suggest that
all the strongest earthquake in
the region will occur near the
specified lines.

Another problem becomes
acute in relation to the urbani-
zation of territories and sharp
change in surface stress in cities
— laying of underground lines,
increasing the height of build-
ings, etc. Much of these questions
have yet to be explored. But it is
clear that high-precision GPS —
measurements can be one of the
leading in the complex of possi-
ble methods. It should be noted
that GPS data should be formed
gradually and include regional
and detailed work, and required
permanent monitoring with the
increase of their volume.

Significant prospects are
opening up in matters of predic-
tion of geodynamic conditions
in model studies using data from
GPS, especially in the most flex-
ible modifications — numerical
modeling (Figure 3).

The current state of its al-
gorithmic and program base is

such that practically no barriers
in the application of the method
with a very complex structure of
the bulk medium (3D). Ability to
play a number of different mod-
eling scenarios for the develop-
ment of geodynamic processes
in the numerical model is a fun-
damental methodological advan-
tage. Some will eventually lead to
catastrophic effect.

Achieved in the present geo-
logical and geophysical explora-
tion of the lithosphere can create
three-dimensional geomechani-
cal models for studied areas of
the crust. The Caspian region is
one such area, which has attract-
ed the attention of seismologists
and oil industry workers [4]. It
was established its three-dimen-
sional geo-mechanical model,
which includes major structural
boundaries — the Mohorovich’s
surface and consolidated crust as
well as the day surface, contain-
ing mountainous topography
and bathymetry. Own weight
and horizontal tectonic force
caused by the movements of tec-
tonic plates (according to GPS
measurements), are external ef-
forts, generating tension.

As a result of the calculation
of new data on the stress-strain
state of crust of the Caspian re-
gion, allowing the zoning by de-
gree of seismic hazard as well as
to perform a quantitative evalua-
tion of geohazards for critical fa-
cilities and suggest measures for
the implementation their moni-
toring (Fig. 4).

Together with the Institute
of Oceanology named after P.P.
Shirshov of the RAS has been pro-
posed a multi-level technology of
geodynamic and environmental
monitoring for the oil platforms
on the sea shelf.

This design allows on the
time scale which close to the real,
to monitor and predict the nega-
tive effects of anthropogenic pol-
lution of water area (and in the
earthquake-prone areas — geo-
dynamic activity) and ensure the

adequate decision-making infor-
mation needed to minimize pos-
sible damage.

Work on carrying out of
seismological and GPS-moni-
toring of displacements of the
Earth's crust on the Mangysh-
lak Peninsula were initiated in
Southern Mangyshlak region
of oil production because of the
high danger of geodynamic phe-
nomena of technogenic nature
(induced seismicity) [5].

Space technologies are un-
contested, but their effectiveness
is proved by the above examples.
Together with ground-based
measurements and numerical
modeling, they can be the basis of
a fundamentally new approach
to solving the problem of space
weather monitoring and geody-
namic state of the lithosphere,
directly leading to the prediction
of natural and technological dis-
asters. u
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OBbIX HOCUTENb EBRONLI

oBelllllasg  eBpOIlell-

ckas paspaboTka —

pakeTa-HocuTenb Vega

C HAy4YHBIMM CITyTHU-
KaMJ — BIIepBble CTapTOBala C
kocmoppoma Kypy Bo ®pan-
nysckoit I'Buane.

Vega — rmerkas pakera-HO-
CUTeNb COBMECTHO pa3pabaTbl-
BaeMass ¢ 1998 roma Espomeii-
CKIM KOCMUYECKUM areHTCTBOM
(ESA) 1 VTanbaHCKUM KOCMU-
yeckuM areHTcTBOM(ASI). Pake-
Ta HasBaHa B 4eCTb ApYAILIEN
3Be3/bl CEBEPHOTO IOJTyIIapUA.

MsHavanpHO nmpoekT «Bera»
paspabaTbiBaics ¢ Hadama 1990-
x ASI, kak 3amena PH «Ckayt»
nponssogcrsa HACA.

Wranusa Apnsercsa BefyluM
pa3paboTYMKOM IIPOEKTa U OT-

Kocmuueckne nccnegoBaHust n texHonorum /01/ 2012

Bevaer 3a 65 % OrmKeTa, Apyrie
yJacTByomue crpansl — OpaH-
mua (15 %), Vcmanua (6 %),
Bensrus (5,63 %), Hungeprmaumgst
(3,5 %), MIBertapus (1,34 %) n
MIsenus (0,8 %).

ITnanupyemas ImomesHast Ha-
rpyska PH «Bera» cocraBut 1 500Kt
Ha TOJAPHYI0 OpOUTYy BBICO-
toii ~ 700 km. PH paspaborana
I BbIBOfIA TIOJIE3HON HArpys-
KM Ha HU3KYIO ONOPHYIO OpOUTY
U COMHEYHO-CHHXPOHHYIO OpOU-
Ty. B or/mume or GonbluyHCTBa
ogHokmaccHpix PH, «Bera» cmo-
co6Ha BBIBOJIUTD CPa3y HECKOJIbKO
KOCMIYECKMX anmapaToB. OCHOB-
Hble TUIIBI AIIAPaTOB, AB/IAIOIIN-
€Cs TIOTEHIMA/IbHOM 3arpy3KOI:

®  MuKpoCnyTHUKM — Ji0
300 xr;

e  MUHNCIYTHUKM — OT
300 mo 1 000 kr;

e  Masble CyTHUKMA — OT
1 000 mo 2 000 kr.

IlepBo1ii 3amyck Vega cocro-
ANICA B PacyeTHOE BpeMsA C HO-
BOJI CTapTOBOJ IUTomagkm. Te-
nepp B pacnopsbkeHuyu Espo-
IEJICKOTO KOCMMYECKOTO areHT-
CTBa MMeETCA BCA JIMHENKa pa-
KeT: TsXKenblii Ariane-5 MoXeT
BBIBOJIUTh Ha OPOMUTBI CIIyTHM-
K BecoM OT 6,8 mo 18,5 ToH-
Hbl, poccuitckuii  «Coro3-CT»
cpefHero kjpacca — oT 2,8 1o
4,2 ToHHBI, nerkas Vega —
CITYTHUKM Maccoit 1,5 TOHHBIL.

Paxera-HocuTenb
CTBIO  BBINOJIHM/IA IIPOTPAMMY
CBOEro M0JIeTa, BBIBEAS Ha Opom-
Ty UTa/JbAHCKME HAyYHbIE CIIYT-

II0/ITHO-
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uuku LARES (Laser Relativity
Satellite) 1 ALMASat-1, a Takxe

ceMb MUKPOCITyTHUKOB B paMKax
nporpamMsel CubeSat, cosgaHHBIX
€BPOIMEIICKYIMY YHUBEPCUTETaMIL.

Ortpenenne cnyrauka LARES
OT paKeThl COCTOSIOCH 4Yepe3 55
MUHYT Moce 3amycka. Kocmu-
yeckue annapatsl ALMASat-1 n
ceMb MMKpocmyTHukos CubeSat
OTHENMUINACD Yepe3 15 MUHYT I10-
CJle BBIBOZIA Ha OpOMTY armapara
LARES.

LARES — mHayuHbll CIyT-
HUK VITa/IbsIHCKOTO KOCMIYeCKO-
ro arenTcTBa. Ha HeM ycTaHOB-
JIeHBl OTpXKaTeny, KOTopele Oy-
IYT VICIIONb30BaTLCA /A OTCIIe-
KVBAHNSA CIYTHYUKA C IIOMOIIBIO
JasepHbIX CTaHUuii MexnmyHa-
POIHOIT CTy>KOBI /Ta3epPHOIT I0Ka-
uyn (ILRS) na 3emne. OcHOBHas
Hay4Has Iellb MUCCUM — U3Me-
peHue TaK Ha3piBaeMoro addex-
ta Jlense-TuppuHra, cBA3aHHOTO
C JIOKa3aTelbCTBOM oblieit Teo-

pun oTHOCUTEeNbHOCTU. CITyTHUK
LARES Takxe MOXeT ObITb McC-
IIO/Ib30BAH /11 HayYHBIX M3Me-
PpeHmit B 06/1aCTV TeOMHAMIKI 1
CITyTHUKOBOJI TEOMI€3MM.
HOuamerp LARES cocraBnsa-
er 36,4 caHTMMeTpa, Macca KOcC-
MIYECKOTO alapaTta — OKOJIO
400 xunorpammos. LARES 6yzer
BBIBEfleH Ha OpOUTy ¢ mepureem
B 1,4 ThICAYM KMIOMETPOB, Ha-
K/oHeHueM 60-86 rpagycos.
ALMASat  (Alma  Mater
Satellite) — crmyTHMK, mOCTpO-
eHHplii B bonmonckoMm yHmBepcn-
tere (Mramus). IlepBsiit meMoH-
crpaiyoHHb momer ALMASat
HDO/DKEH OBUI COCTOSITBCS B HOSI-
6pe 2005 roga. CIyTHUK IUIaHM-
PpOBajIoch BBIBECTU C IIOMOILBIO
POCCHMIICKOVI ~ paKeThI-HOCUTEIIS
«/THermp», OfHAKO 3aITycK OBUT OT-
JIO>KEeH JI0 IepBOro mosera Vega.
Kocvmmueckuit — anmapar — 6yzer
IIPUMEHATBCS 1A NPOBEPKU pa-
60TOCIIOCOOHOCTI IIaCCUBHOI
9/IEKTPOZITHAMMYECKON CUCTEMOIA
CBOJja aIlIIapaToB C OpOWTHI, pas-
paboranHOit kommanueir Alenia
Spazio ¥ pUMCKMM YHUBEpCHUTE-
ToM La Sapienza. ALMASat Becur
0KO710 12,5 KjorpaMma u cocro-
UT U3 KyOMYECKIX IIPU3M.
MuKpocyTHUKM cepum
CubeSat mmeror maccy He 6oree
1,33 xkmnorpamMma Kaxaplit. Haum-
Hast ¢ 1999 roma, Kammdopuuit-
CKUiT TOCYJAPCTBEHHBI  IIOJIN-
texHnueckuii  yHmsepcuter (Cal
Poly) u Crandoppckuit yHuBep-
cuTeT pa3paboTaty HeCKOJIbKO Ba-
puanToB crryTHNKOB CubeSat, 4To-
OBl IOMOYb YHUBEPCUTETAM BCETO
MMpa B Pa3sBUTUM U M3YYEHUI KOC-
MIYECKOI HaYKM U VICCTIEOBaHMIL.
IlepBonayanbHO 3aITyCK
«Berm» mo/mKeH ObII COCTOATh-
ca eme B 2008 rony, ojHaKO He-
OJJHOKPAaTHO OTK/Ia#bIBajica. B
Ompkaiiiiee  BpeMs  3aIl/IaHM-
poBaHbl elle 3 JCIBITaTeTbHBIX
IIycKa pakeTbl-HOcuTend. Ecmu
OHM TIPOMAYT ycHemHo, To EB-
porerickoe KOCMUYecKoe areHT-
CTBO IUTAHUpPYeT B3ATb HOCU-
Tellb «Ha BOOPY>KeHMe» 1 3aIly-
CKaTb 2-3 TakMe pakeTsl B rog. M
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PaKeTHO-KOCMHYECKHE
KOMINEeKCbI

KocMoApoMa baiKoHyp:
COCTOAHME U NENCNEKTNBLbI

Uropb AGAHACDEB,
HE3aBUCUMBIN 3KCNepT B 0611aCTU PaKETHO-KOCMUYECKON TEXHUKM, pe-

Hacrosiee BpeMsa baii-
KoHyp (mo 31 mekabps
2008 roma — Hay4ano-
MCCIenoBaTeNbCKUN
UCIIBITATeIbHBIN TOMUTOH  Ne5,
T'ocypmapcreeHHbI VCITBITA-
TeNbHBI KocMofpoM balikonyp
Munucrepcrsa 060ponsl PO) —
OCHOBHasl KOCMMYeCKas TaBaHb
3emmu. B 2011 rogy oTcropa B3je-
Tenm 24 pakeTbl KOCMUYECKOTO
HasHavyeHuss — 28.5% oOueMn-
POBOTO 4NCIa ITYCKOB B KOCMOC.
Ha rteppuropum mnomurona
VIMEIOTCS JIeBATb TUIIOB CTapTO-
BbIX KomiuiekcoB (CK) B cocTaBe
15 myckoBbIX ycTaHOBOK (ITY) s
3aIIyCKOB KOCMMYECKMX PaKeT-

66 KocMmuueckue uccnenosaHms un TexHonorm /01/ 2012

[LaKTop XypHana «HOBOCTN KOCMOHaBTUKK,

Amutpnii BOPOHLIOB,

HE3aBUCMMBIN 3KCNEpT B 0611aCTU PaKETHO-KOCMUYECKON TEXHUKM

Hocuteneit (PH), 4 ycraHoBKu
VIS VICIIBITAHUIT MEXKOHTUHEH-
TAQJIBHBIX OA/UTUCTUYECKMX PAKeT;
11 MOHTaXHO-UCITbITATE/IbHBIX
xopnycos (MMK), B KkoTOpBIX
pasMemieHpl 34  TEXHMYECKUX
KOMIUIEKCA IS IIPeACTapTOBOI
noxprotoBku PH m kocMmyeckmux
ammmapatoB (KA), 3 sampaBovHO-
HeJTpaMM3allMiOHHbIe  CTaHLINU
Ana 3anpaBoK KA ¥ pasroHHbIX
6710KOB KOMIIOHEHTaMM paKeT-
HBIX TOIUIMB U CKATBIMU Ta3aMIt,
U3MEPUTENbHBIN KOMIITIEKC C CO-
BpeMeHHbIM MH(POPMALVOHHO-
BBIUNCINUTEIbHBIM LIEeHTPOM ML
KOHTpPOJ/IA M YIIpaB/eHUsA IIOJIe-
TOM paKeT-HOCHUTENeH, a TaKxe

006paboTKM  TemeMeTPUIecKoi
uHGOPMALM, @ TAKXKE MOIIHEIl-
mwas uHQpacTpyKTypa g MX
06CTy>XMBaHNA.

B Hacrosinee Bpems aex-
TUBHO MCHONb3y0TcA mATh CK:
Ha 1-it u 31-it mwromagkax (cmy-
kaT A mycka PH cemerictsa
«Coro3», 11 myckos B 2011 rogy),
Ha 81-it u 200-it («IIpoToH», 9
IIYCKOB), Ha 45-i1 («3eHuT», 4 1my-
cka) u 109-i1 («[IHemp», MycKOB B
2011 rogy He 65110). CK Ha 90-i1
IUIOLIafiKe HAXOAUTCS B paboTo-
CIIOCOOHOM COCTOSIHMM, HO 3a-
KOHCEPBMPOBAaH M3-3a IpeKpa-
IM[eHNA 3KCIUTYaTaluy CTapTyio-
mux ¢ Hero PH ««JukmoH-2».




IIpu sKcIIyaTanuu ¢ fAaH-
HBIX KOMIIZIEKCOB HOCUTE/IN MIMe-
I0T C/IeAyIolie SHepreTUYecKye
BO3MO>XHOCTU (cM.Tab1.1):

B 6mkaniiiee mecAatuaeTne
CTaTyc-KBO KocMmopipoma baii-
KOHYp (IIpM OTCYTCTBUM KaKIUX-
60  popc-MasKOPHBIX 06CTO-
SITETIbCTB) BPSAZ /M M3MEHUTCSL.
Ho 6yaymas cynpba ykasaHHBIX
KOMIIJIEKCOB 3aBMCUT OT MHOTUX
06CTOATENBCTB, B TOM YUCIIE OT
KOH(pUTrypauum M MHTEHCUBHO-
CTH SKCIUIyaTalM KOHKYPUPY-
IOLIMX KOCMOZIPOMOB.

IIporpamma, mpemycMaTpu-
BalOLIasd YTUIM3ALUIO MEXKOH-
TUHEHTa/IbHBIX OQ/UIMCTUYECKIX
paker PC-205 «BoeBoga» my-
teM 3amycka KA, ocymecrsnser-
ca MexyHapogHoii KocMude-
ckoit xommanueit «Kocmorpac»
B COCTaBe POCCUIICKUX, YKpa-
MHCKMX M Ka3aXCKMUX OpraHmusa-
uuit. C MOMeHTa IepBOro CTap-
Ta B ampene 1999 roga xomma-
HISA BBINONHNWIA 17 TyCKOB pa-
ket PC-20, B pesynbraTe KOTO-
PBIX Ha OKOJIO3€MHble OPOMTBI
BbiBegieHO 62 KA. CrapThl HO-

cuTesnen IpOU3BOAATCA He TOJb-
Ko 13 baiikonypa, HO u ¢ Imycko-
Boil 6asbl ScHblt B OpenHOypr-
ckoit obmactu PO. «Iuenp» cry-
JKUT [/ TPYNIOBHIX (K/macTep-
HBIX) 3aITycKoB Manbix KA Hayu-
HOTO, TIPUK/IaJHOTO U y4eOHOTrO
Ha3Ha4YeHNS.

ITockonMbKY OCHOBY KOM-
I/IeKca COCTaB/sAET OaIucTude-
CKas paxera, IeMWINTapU30BaH-
Hbli1 cTaTyc Baiikonypa Tpebyer
Ha KQKOBI CTapT IIMTETbHBIX
COITIaCOBaHMIL, B  pes3y/ibTaTe
TeMIl 3KCIUTyaTauuy «JJHempa»
He IpeBbImaer 1-2 Mmycka B rog,.
IMocnepumit pas HocUTeNb CTap-
toBan u3 Kasaxcrana 9 ampens
2010 roga. ITmansr 2012-2015 ro-
IOB He IpefyCMaTpUBAIOT IIy-
CKOB OTCIOfIa.

C KOMMEpYecKOil TOYKM
3peHNsA JOXOJHOCTD OT 3aIIyCKOB
MajbIX CIOYTHUKOB OYeHb HeBe-
mka. OueBupHo, 1 bajikoHy-
pa 3TOT KOMIUIEKC IIepCIIEeKTUB
He nmeer. Ecnu B 6ynyiem pel-
HOK nerkux KA Bce >xe BbIpacrer,
€CTb CMBICT 3aMEeHUTb «[lHemp»
HBbIHe paspabaTblBaeMbIM HOCHU-
teneM «Cor3-2.1B», KOTOPbI
MO>KET 9KCIUTyaTMPOBATbCA C Cy-

mecTByromux ITY Ha nnomankax
1m3l.

PakeTbl-HOCUTENMM  [JAHHO-
r0 ceMeiicTBa — caMble BOCTpe-
OOBaHHBIE CpEICTBA BBIBEJCHISI
B Mype. OHM CTapTyOT C Tpex
KocMoppoMoB: baiikonyp, Ilne-
cellK 1 'BMaHCKUiI KOCMUYECKUI
nentp B Kypy (®paniysckas
I'suana). Ogun CK mia «Corwosa»
IIpefIIo/NaraeTcst MOCTPOUTh HA
HOBOM KOCcMojipoMe BocTouHbIi.

W3 Baiixonypa nycku «Coro-
30B» TIPEVMMYILECTBEHHO BbINOI-
HAIOTCA B MHTepecax MNWIOTHU-
pyemoilt mporpaMmbl (Kopabmn
«Corwos TMA» u «Hporpecc-M»),
IS BOCIIONTHEHUA TPYNIUPOB-
KU CIIYTHUKOB HM3KOOPOMTATIb-
Hoit cucteMsl cBsi3u Globalstar, a
takke KA MeTeoponorn4eckoro
1 HAyYHOTO Ha3HAYeHMs, B TOM
qIC/Ie Ha MEXIUIAHeTHBIE TpaekK-
TOopuM. BO3MOXHOCTD BBINIOIHE-
HUA TeOCTAL[MIOHAPHBIX MMCCUIL
NIPOJEMOHCTPUPOBaHa 28 meKa-
6pst 2003 ropma, xorga Ha I'CO
ObUT BBIBElEH M3PAUIbCKUIL Te-
JIeKOMMYHVMKALIMOHHBIN  CIYT-
Huk AMOS-2. Kommepueckne

Ta6nuua 1. Bo3moxHocTu PH npu nyckax ¢ kocmogpoMa balikoHyp

HaumenoBanue | CraproBas MaxkcumanbHast Macca MOI€3HOIO IPy3a, KI CroumocTb

HOCHUTENA Macca, T IyCKa, M/IH
HOO IT10 Irco CCO $*
«THemp» 210 3700 — — 1700 12
«Co103-Y/DI» 310 6950/7130 1370 — 5500 —
«Co103-2.1A» 312 7480 1547 450 4350 50
«Co103-2.1b» 312 8660 1839 650 4650 —
«3eHuT-2SLb» 459 13800 — — 10000 =
«3ennt-3SLb» 473 — 3600 1600 — 60
«IIporon-K» 698 22%79%% 4910 2200 15000 =
«IIporoH-M» 705 22000 6200-6500 3250 19000 85

HOO — nuskas oxonosemuast opouma, I'TIO - zeonepexoonas opouma, I'CO — zeocmayuonapuas opou-
ma; CCO — conHeuHO-CUHXPOHHAS opOuma

* o coobujerusim unmeprem-gopyma syprana «Hosocmu kocmoHasmuxu»
(http://www.novosti-kosmonavtiki.ru/phpBB2/viewtopic.php?t=2156&postdays=0&postorder=asc&start=0),
npedcmasnena 075k KOMMePUECKUX MUCCULE; 0aHHble CY2y60 HeoPUUUATLHDL
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MpoTtoH AM —
paspe3

PucyHok A.LLinsianmHcKoro I
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ITYCKM TIPOM3BOAUT COBMECTHOE
poccuiicko-dpaHirysckoe mpen-
npustre (CII) Starsem — «gou-
ka» ¢upMbl Arianespace, ocy-
IIeCTB/AIIE MapKETUHT HO-
cuTenell Ha 3alaiHOM phIHKe.

CraTuCcTMKa MOC/IENHUX JIET
yKaspIBaeT Ha HEKOTOPOE€ CHMU-
JKeHNe KOMMEPYECKO HpUBIIe-
xarenbHOCTH «COI030B», CTap-
Tylomux ¢ barikonypa. Tak, B
2011 ropmy samymennr 23 KA;
MMLIb Ba IyCKa U3 OfIMHHAZLIA-
TI ObIIM KOMMEPYECKMMM, B HUX
Ha OpOMTY BB 12 CIIyTHUKOB
Globalstar. ITo cocrosHMIO Ha Ce-
penyHy deBpand ¢ KOCMOAPOMa
baitkonyp B 2012 rogy nnmanupy-
10TCA 15 MycKoB ¢ 26 anmapaTta-
mu. TBepio 0603HaYEHBI f1BE YN~
CTO KOMMEPYECKUX MUCCUN — C
MeTeocriyTHUKOM MetOp-2 u
o4epeHOII 1ectTepKoit «Imoban-
CTapoB».

IIporpamma 3amyckoB Ha
nepuop, 2013-15 rogos cBepcTa-
Ha JIMIIb IIpeJBapUTeNbHO. B
coorBercTBUM C Heil «Comw3pl»
TOJDKHBI CTapTOBATh C baiikoHy-
pa 34 pasa [y1s TOro, YTOOBI BBI-
BecTu Ha opbuty 40 KA. Kom-
MepUYecKMX MUCCMIT HeT, XOTA
IUTaHbl HaBepHAKA OymgyT yTod-
HATbcA. TeM He MeHee, 1O Mepe
pocra uucna nyckos us Kypy u
BocTouHOrO, MEpCeKTUBHI pas-
BUTKA Ha balikoHype mycKoBoO-
ro 6usHeca Ha ocHoBe «CO1030B»
BBITTIAAAT COMHUTENIBHO: M3-3a
ABHBIX  9HEPIeTUYeCKMX  BbI-
rOJ] €BPOIIENICKOr0 KOCMOApOMa
6onblas 4acTb KOMMEPYECKMX
3aIycKoB «mepeefieT» B Kypy.
BosMOXHOCTM pakeThl, CTapTy-
romeit u3 Kasaxcrana, cmuumkom
Manbl Ji/iA BBIBEleHMA alllapa-
toB Ha I'CO, a HM3KOOpOUTATID-
Hble CHCTEeMbI CBA3M B YCIOBUAX
yBeNMMYeHNA pecypca CITyTHUKOB
TPeOYIOT HeYacThIX IIONETOB AMA
BOCIIO/THEHMA TPYIIIMPOBKU.

B mo6oM crydae, Bce IycKu
OUIOTUPYEMbBIX TPAHCIIOPTHBIX
kopabeit «Cor3» o 2020 ropa,
cKOopee Bcero, OYAYT OCylecT-
BNATbCsA C baiikonypa. B Ilne-
celKe HEeT COOTBETCTBYIONIEN

MHQPACTPYKTYphl, fa U 3aIyCK
OTTyJa SHEpreTUYecKu HeBbI-
rogeH. C BocTtouHoro mpepmo-
JIaraeTcsl 3alyckKaTb HWIOTUPY-
eMBIil TPaHCIOPTHBI Kopabib
nosoro noxonenns (ITTK HIT) n
Ipy30Bble OeCIMIOTHBIE KOpal-
. Bo BesikoM ciydae, opuim-
a/IbHBIX IJIAHOB Pa3BepPThIBaHMA
Ha HOBOM DOCCHUIICKOM KOCMO-
IpoMe MHPPACTPYKTYphl IMMIO-
TUPYeMbIX IIOJIETOB Ha PaKeTax
«Coro3» Her.

Crnegyer OTMETUTb, 4TO
IIPOM3BOJUTE/Ib HOCUTENS — Ca-
mapckuii  THITPKI]  «IJCKbB-
IIporpecc» — mnanupyer c 2015
rofja MpeKpaTUTh BBIITYCK MOJU-
¢ukanmit «Cows-Y» u «Comos-
@T'», OMTHOCTDIO ITEpeiis Ha HO-
B0 nHeiKy «Coro3-2». 10 60-
Jlee MOLLHBII, HO U 6oee [Opo-
roii BapMaHT, U IPEUMYLIECTBA B
SHEpreTUKe IOKa He OKYIAITCS
B CTOMMOCTHOM BBIP)KEHUMN.

Paspaborka erje 6071ee MoLI-
Holt Mopmdukarym — «Coro3-2-
3» — Begerca « L ICKb-IIporpecc»
B VHUIMATYBHOM  IOpAZKe.
Cynpba IpoeKTa HanpsAMYyIO CBSA-
3aHa C pe3y/IbTaTaM/ BOCCTAHOB-
JIeHUs TIPOM3BOJCTBA JIBUTATe-
neit HK-33. ®opmanbHO, HOBBI
HOCHTENb CMOXKeT 3KCIUTyaTHpO-
BaTbCsA CO BCEX POCCUIICKUX KOC-
MonpoMoB u ¢ balikoHypa, HO
U B JJAHHOM CJIy4ae BO3DPOCIIAs
IPY30IObEMHOCTb HEIOCTATOY-
Ha /I MaclTabHO KOHKYpPeH-
VM Ha PpbIHKE TeOCTalMOHap-
HbIX 3aIIyCKOB, Ifle TPeOOBaHMA K
sHepreTuke PH nocrosnHzo yxe-
croyarorcsa. Bosmoxno, «Coros-
2-3» Oy/eT HEeIUIOXO CMOTPETbCs
B Kypy, rme cMoXeT IONHOLIEH-
HO 3aMEHMUTb TsDKeJIble BapyUaH-
ThI yLIE/IIEl Ha TIOKOI Ariane-4.
Ho sTo mpomsoiifier He paHee,
4yeM uepes 3-5 yeT. UToObI 3aHATH
IAHHYI0 HMIIY, eBpOIeNLbl VMH-
TEHCVBHO paspabaThIBaOT IIPO-
€KT HOCUTe/IS1 HOBOTO IIOKOJIEHM
MOJIY/IbHOJ KOHCTPYKLIUIL.

Takum ob6pasom, mocie BBO-
Ja B cTpoit BocTounoro u BbI-
XOJla CTapTOBOIO KOMILIEKCA B
Kypy Ha mmaHOBYI0 MOIHOCTb,
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bajikonyp Mo>keT paccunMThIBaTh
Ha 4-5 eXerogHbIX IUIOTUpYe-
MbIX IycKoB «Co01030B» U, BO3-
MOXXHO, Ha 1-2 TIpy3OBbIX WU
KOMMep4YecKIX, BITIOTh o 2020
rofia, KOrja IJIaHMPYeTCsA Ipe-
KpaTUTb 9KCIUTyaTauuio Mexmy-
HAapOJHOM KOCMMYECKOJ CTaH-
uyn. Kpome toro, ®enepanbHas
KOCMMYeCKas IporpamMma Ipef-
TojIaraeT Co BpeMeHeM IlepeBe-
CTU BCe MWIOTUPYeMble MUCCUU
Ha BocTouHbIit.

B Hacrosmee BpeMsa TA-
Kemasa pakera® T'KHIIL ume-
Hu M.B.Xpyuudyesa — Hanbo-
Jlee BOCTpeOGOBaHHBII KOMMep-
qYecKmif, ¥, HeCOMHEHHO, OIVH
13 CaMBIX YCIIEIIHBIX HOCUTEIeN
B MUpe.

*  Mcnonvsyemcsa  eapu-
anm  «IIpomon-M»; nocnedHuti
«IIpomon-K» nnanupyemcs 3a-
nycmumo 6 2012 200y.

ITycxy npousBOAATCS TONb-
KO ¢ Tpex ycraHoBok aByx CK
kocMmoppoma barixonyp. PH cy-
XKWUT A BBIBelleHNs Ha OpOuUTy
TSKETIbIX Te1eKOMMYHMKAIMOH-
HBIX CITyTHMKOB, TPYIIIIOBBIX 3a-
ITyCKOB HABUTAIIMOHHbIX aIllla-
paroB cucrembl [JIOHACC, a
raxoke KA cucrembl mpepympe-
JKIEHNUA O paKeTHOM HallaJieHun
«Oxko».

Kommepueckyro akcmmyarta-
umio «IIporoHoB» ocymectpnser
poccuiicko-amepukanckoe  CII
International Launch Services
(ILS). B pmeBsat myckax 2011
roga Ha OpOUTYy BbIBeleHbl 13
KA, cemb myckoB 6b1m1 KOMMep-
YecKMMM (3aIlyIieHo BOCeMb all-
mapaToB). B mmanax 2012 roga —
18 myckoB ¢ 22 crmyTHuKamu, B
T.4. 13 anmaparos B 13 KoMMmep-
YyecKyx myckax. OJJHaKo Mo OIbI-
Ty NPOLUIBIX €T (hakTmuecKoe
KO/INYECTBO IIYyCKOB Bpsf U
npesbicut 12. B nepuop 2013-15
TOJIOB IpeBapUTENbHO IIIAHMU-
pytoorca 17 myckos «IIpoToHOB»
¢ 19 cnyrHuMKamu, U3 KOTOPBIX
10 6yzyT BbIBefieHBI IO KOMMeEp-
YECKMM 3aKa3aM.

IMepcrextussl  «IIpoToHa-

M» — [OCTaTOYHO HaJeX-
HOW pakeTsl, OOajaroleil He-
MIJIOXOl SHEPTreTUKON — fane-

Ko He 6e306/maunbl. Bo-nepBbix,
10 Me€pe BBIXOAa Ha INTaTHBIN
TeMII IIycKoB «Mopckoro crap-
Ta» («3eHuT-3SL», nexamwuiti B
OCHOBE 3TOr0 KOMIUIeKca, Omm-
30K K «IIpoToHy-M» 110 BO3MOX-
HOCTSIM), YMC/IO KOMMEPYeCKMX
muccuii ¢ baiikonypa cokpaTur-
CS1 M COCTaBUT INIPUMEPHO 6-8 B
rof;. Bo-BTOpBIX, KOHIENITYaTbHO
U 1O PsARYy TeXHUYeCKUX pelle-
Huit Hocurenb ycrapen. IKHITLL
umenu M.B.XpyHndeBa yrBepK-
TlaeT, 4TO MOJIeThl paKeThl IPO-
TOJKAaTCsl POBHO CTONIBKO Bpe-
MEHH, CKOJIbKO TIOTpebyeTcs /it
Hayajla MOJTHOMACINTabHOM 3Kc-
IUTyaTali HOBOTO KOCMIYECKO-
T'O paKeTHOTO KOMIUIeKca «AHra-
pa». OnHako, Ha B3ITIAL 9KCIIep-
TOB, X0TsA #HM «IIpoTOHa» U co-
YTEHBI*, TOYHBI/ MOMEHT 3TO-
ro coObITMA IIpefCcKasaTb TPYA-
HO: II0 OLEHKaM, 3TO CIIy4MUTCH
ner 4yepe3 7-10, xorga «AHrapa»
HabepeT CTAaTUCTMKY HaJeXHO-
CTHU, HOCTATOYHYIO [/ KOMMep-
YEeCKOTO MCIIO0/Ib30BAHNA.

* Ogpuyuanvio 038y4uean-
e 2015 200, xoms 6 nocnedHee
8pemMs 2080PUMC O B0O3MONCHO-
CMU NPOONEHUSI NYCKOB BMII0MDb
00 2021 200a

JTa caMas COBepIIeHHasA
PH wms yucna cosmanubix B Co-
BeTckoM Corose He ycrena Ipoii-
TU TIO/THbI LVK/T IETHBIX MCIIbI-
TaHUM, CIeNCTBMEM YEro Craja
He C/IMIIKOM XOPOIlas CTaTUCTH-
Ka ITyCKOB.

V3HayanpbHO ABYXCTyIlEeHYa-
TBIA «3€HUT-2» CITY>KWUJI i1 BbI-
BeflleHus Ha opbuty KA papmo-
TeXHM4ecKoil pasBenku «Llemm-
Ha». OpgMH U3 ABYX TOCTPOEH-
HbIX Ha bajikonype CK 6b11 pas-
pYylIeH B3pbIBOM BO BpeMsA aBa-
pun Hocutend B 1990 roxy u He
BOCCTaHABIMBAICA.

Pakere cy>xfieHO 6b1710 COMTI
CO CLIeHBI y>Ke B KoHLe 1990-x —

paspes
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1. PH «3eHuT-30»
C pa3roHHbIM 6510kOM
«®perat-Cb»

2. PH «Coto3-2.1a»
C pasroHHbIM 6/10kOM

«®perat»

PucyHok /].BopoHuoBa
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Havane 2000-X romos, ecnu ObI
He IBa KOMMepPYeCcKMUX IpOeKTa:
«Mopckoii crapt» n «HaseMHbI
crapt». O6a 6epyT Hadano B He-
npocThix 1990-x ropax, HO mep-
BbIJI BCTYIM B CTPOJI TOpaspmo
paHble, B MapTe 1999 ropa, Tor-
Ia KaK BTOPOJN (paKTUdIecKy Ha-
yan paboTaTh MIUB C arpesns
2008 ropa.

Kommepueckyo — skcmaya-
rTaumo «3eHuTa» Ha baljikony-
pe OCYIIECTBIAET POCCUIICKO-
ykpannckoe CII «Mexxnynapop-
Hble KOCMMYeCKMe YCIyIu», a
MapKeTVHI HOCUTe/IA Ha phIHKe —
koMnanus Sea Launch. B Hacro-
sAlllee BpeMs TpeXCTyleHdyarTas
pakeTa mcnonb3yerca c bariko-
Hypa [I7A 3aIlyCKOB JIETKUX Te-
JIEKOMMYHMKAIIMOHHbIX CITyTHMU-
KOB, a TakXe HayuHbIX KA. B Ho-
si6pe 2011 ropja oHa BbIBena Ha
OLIOPHYI0 OpPOUTY MeXIUTaHeT-
Hblit 30H7 «Doboc-I'pyHT», HO, K
COXKaJIEeHUIO, MMCCUA 3aBepIln-
7ach Heypaveit. Bcero B ueTbIpex
CTapTax, BBIIIOJTHEHHBIX B 3TOM
rofy, «3eHuT» BbIBeT Ha OpOU-
Tel 5 KA, muump oguMH U3 KOTO-
PBIX ObUT KOMMepYecKuM (Tere-
KOMMYHUKAIIMOHHbII ~ CITyTHUK
Intelsat-18). B 2012 rogy myckos
He TIaHupyorcd, a B 2013-15
rofly HOJKHBI COCTOSATbCA CeMb
muccuit ¢ cembio KA, us xoro-
pbIX ABa OYAyT 3alyILieHbl IO
KOMMEPYECKIM 3aKa3aM.

Hecmorps Ha TO, 4TO «CyX0-
ITYTHBIN» «3€HUT» CUIBHO YCTY-
MmaeT «MOPCKOMY» IO 9HepreTH-
Ke, Y HEro eCTb CBOM JIOCTOUH-
CTBa: IIpuemieMas CTOMMOCTb
U TOAXOHAALIAs TPY30IOABEM-
HOCTb nipu BhiBeflenun Ha I'CO
JIETKMX U CPeJHMX CIIyTHUKOB.
Obwee mnpenmymecrso «Mop-
ckoro crapra» u «HasemHoOro
cTapTa» — UCIIONIb30BaHUe He-
TOKCUYHBIX KOMITOHEHTOB (XKMJI-
KOrO KHC/IOpOfia M KepoCHHa)
KaK Ha MaplIeBbIX CTYIEHAX, TaK
U Ha Pa3rOHHBIX 67T0Kax.

Yem emre xopour «3eHUT»? B
NpUHLMIE, OH MIMeEeT HeMasIblil
TOTEHI[Ma/I MOiepHMU3anun. Bol-
COKasi TATOBOOPY>XEHHOCTb JO-
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IIycKaeT HapalllyBaHMe CTapTo-
BOJI MacChbl U, COOTBETCTBEHHO,
rpysonogbeMHocTH. [Ipy 3TOM ¥
paKeTbl BCETO TpM JABUTaTesNsA Ha
MapieBbix cTymenax (y «IIpo-
ToHa» — 12,y «Comosa» — 6), a
TaKKe MUHMMambHOe (/11 HOCH-
Teslell, paboTAOINX Ha JAHHBIX
KOMITOHEHTaX TOIUIVMBA) YMCTIO
PaKeTHBIX 6/I0KOB, YTO B IPUH-
IuIe IIOBBINIAET HaJeXXHOCTb
U CHIDKAET IIPOM3BOJCTBEHHBIE
M3IEP>KKM M 3aTpaThl Ha 9KCIUTY-
aTaLuIo.

Tem He MeHee, ecTb (aKToO-
PBl, OTPaHMYMBAIOLIE IIePCIIeK-
TUBBI «3eHUTOB» Ha baiikoHype.

Bo-nepsbix, kommekc «Ha-
3eMHBIII CTApT» M3HAYAJIbHO CO3-
JABaJICs IPU COMEICTBUM KOM-
manuu Sea Launch ps orBoesa-
HUA 9acTU PbIHKA 3aITyCKOB JIeT-
KMX CITyTHMKOB CBsI3M, a TaKXe
(BepHee, mpeXxze Bcero) Kak Ho-
nonHeHne «MOpPCKOro craprar.
M xorga mocnemHuMii OKOHYA-
TeJIbHO OIIPaBUTCA IOC/IE IPolie-
Aypbl GAHKPOTCTBA, YMCIIO KOM-
MepuecKux Mmuccuii u3 baiixo-
Hypa MOXeT CYILIeCTBEHHO CHU-
suthes. Ilpousoiimer 1o 1o 6a-
HaJIbHOJ IIpU4MHe — IIPOU3BOAN-
TeJIbHOCTb JIHEIIPOIIeTPOBCKOTO
«lOMmanra» Ioka He IpeBbINIAeT
IIATU-IIECTU PaKeT B rof. VimeH-
HO 3TU M3fleNnA ITpUjeTcs Je-
NTH MeXAY AByM:A «CTapTaMu».

Bo-BTOpHIX,  B3neTarIWMi
C IPU3KBATOPUATBHOTO KOCMO-
npoma B Kypy «Coro3-STb» mo-
XKeT OTTAHYTh Ha cebs 4YacTb
K/IMIEHTYPBI, TIOCKO/IBKY IIO TPY-
30II0[/beMHOCT OH MAJIO YCTy-
naer «3eHuTy-3SLb».

Ecnmu muuero He mpepnpu-
HuMmatb, 3a «HaseMHBIM cTap-
TOM» TaK M OCTaHyTCA 1-3 mycka
B TofI. VI Bce >ke LIAHCHI Y IPOEK-
Ta ecTb. PykoBopnrenn «Kaskoc-
Moca» — HanmoHanpHOro Koc-
Mudeckoro areHTcTBa Kasaxcra-
Ha — [JaBHO OOpallaloT BHUMA-
Hue Ha «3eHuT». B peBpane 2010
rofjla I/laBa areHTcTsa Tanrar
MycabaeB Tak OLeHW VHBECTH-
LUK B pasButve MHPPACTPYK-
Typnl «Hasemnoro crapra»: 30

M/IH $ — Ha Ipuo6OpeTeHne f0mu
KoMIaHuy, 50 MIH $ — Ha mpe-
JOCTaB/IeHMe BO3BPaTHOIO Kpe-
AUTA [Is [OHONMHEHus1 060poT-
HBIX CPeACTB KOMIaHuu, u 18.5
MIH $ — Ha MHBeCTHMpOBaHNE
NOBBILIEHNA  9HEPreTM4ecKuX
Bo3MoxkHOCcTelt PH «3enut».
«Ham BBITOZHO BOWTU B
9TOT IPOEKT. [lake e/ Mbl BbI-
KymuMm 33% pgomm KOMIaHWUM,

OCYILECTB/IAIOIIEN  KOMMepYe-
CKMe TyCKM «3eHHUTa», 3T0 Oy-
JeT [elleB/le, YeM peanusalisa
koMmiiekca «bajitepex»*. — 3a-
asun 19 ¢espana 2012 ropa 3a-
MecTuTenb npefcefaTena «Kas-
KocMoca» Meitpbek Monpabe-
KOB B MHTepBbIO rasere «Mera-
MIONIUC». — YKpauHa TOTOBa IIy-
CTUTb HaC B 3TOT IPOEKT, HYX-
Ha f06past Borsi PO. IIpu sTom y

Kocmuueckme nccnepgosaHust u TexHonorum /01/ 2012
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Poccun ocraerca «IIporon». Ero
ITYCKM T10 YC/TOBMSAM COITIAIIeHMS
Mexxpy KasaxcranoMm u Poccueit
or 9 siHBaps 2004 ropa Heo6Xo-
IOVMMO COKpalllaTh, HO, BO3MOXK-
HO, B ycmoBuAx ydactus Kasax-
CTaHa B IIPOEKTe KOMMEPYECKO-
TO UCITONb30BAHNA «3€HNTa» MBI
Hauumw 65 KOMIIPOMUCC».

*  Cosodanue  Komnuexca
ons akcnnyamavuu PH «Aneapa»
¢ kocmoopoma Baiikonyp npeo-
cmassnsem KOMNAEKCHYH Npo-
bnemy, 00CMOLiHYIO 0MOeNbHOT
cmamou

JleiicTBUTENIPHO,  CYyMMBI,
o3BydeHHble Tanrarom Mycaba-
€BBIM, IPeCTaB/IAITCS HECON3-
MepUMBIMI 110 CPAaBHEHUIO C 3a-
TpaTaMi Ha CTPOUTETbCTBA KOM-
mnekca «baritepex», u B ciydae
ycmexa paboT MO3BOJAKT Ha-
TeATbCA Ha CYIEeCTBEHHOE YBe-
JMYEHUE  TPY30IOAbEMHOCTIL:
«3eHuT-3SLb» CcMOXeT KOHKY-
puposath ¢ «Cor030M», CTapTy-

Kocmnueckne nccnenosanms v texHonoruu /01/ 2012

fomnM ¢ Kypy. Onnako tpebye-
Mas JOpaboTKa CyIIeCTBYIOIVX
BapMaHTOB HOCUTENA MpeCTaB-
JIAETCA CIMIIKOM CIOXKHON, U B
YCI10BMAX HBIHEIIHETO COCTOA-
HUSI PBIHKA 3aIyCKOB IOTpeby-
eT OYeHb CePbe3HBIX (MHAHCO-
BBIX BJIOKE€HMiI M TI'POMaJHBIX
3aTpaT BpeMeHN U, caMoe IJIaB-
Hoe, He faeT (IpU OTrpaHMYEHMU-
AX, HaK/JIaJbIBaeMBIX CYLIECTBY-
Ioleil Ha3eMHON MHGPAaCTPyK-
typoit — CK, TexHmdyeckas I0-
3ULVA, TPAHCIOPTUPOBKa 6710-
KOB C  3aBOJa-M3TOTOBUTENA
Ha KOCMOZPOM ¥ T.L) Cylle-
CTBEHHOTO pOCTa XapaKTepu-
ctuk. lopasgo wuHTepecHee B
3TOM ITaHe MOJEpHM3aIMA He
PaKeTLI-HOCUTENA, a «CaMoif Ma-
JIOJI, HO CaMOil BEPXHEN» YacTu
PAaKeTHO-KOCMUYECKOTO  KOM-
TIeKca.

OmMH M3 BaKHENIINX 3Jie-
MEHTOB KOCMMYECKOTO paKer-
HOTO KOMIUIEKCa, 0becriednBaro-
IMit BbIBefleHMEe CIYTHUKOB Ha
BBICOKO9HEpreTnyeckue opomu-
tol. Ceityac B cocrase PH, axc-
IVTyaTUPYEMBIX C KOCMOJpOMa
batixonyp, mcmonbsyorcsa cre-
AyIolie pasroHHble 6/I0KM (CM.
Tabm. 2):

Yka3zaHHbIe U3 UMEIOT
pPAA KpUTUYECKU BaXXHbIX OCO-
6eHHOCTel1. Bo-TiepBhIX, OHU yxKe
TOCTUITIM ONTUMATbHBIX Hpefe-
JIOB COBEpPLIEHCTBOBAHNUA, YTO
3aTpy[HAET MAalbHENIINIA pPOCT
X XapaKTepUCTUKN. Bo-BTOPBIX,
KaK IT0Kasaja MpaKTHKa, MMEHHO
OT YPOBHSA XapaKTepUCTUK pas-
TOHHOTO 67I0Ka BO MHOTOM 3a-
BUCAT TaKMe IapaMeTphl Bce-
IO paKeTHO-KOCMMYECKOTO KOM-
IJIEKCA, KaK, Halpumep, KOM-
MepuecKas IPUBIEKATeTbHOCTD.
IIpouie roBopsi, B HEKOTOPbIX
Cy4adx yCOBepIIeHCTBOBaHHAA
BEpXHsAA CTYIIEHb CIOCOOHA Ie-
PEeBECTU HOCUTEIb B IPYTOM Cer-
MEHT pBbIHKa, Tfie 0 3TOro ITa-
BEHCTBOBa/Ia bojiee TsKenas pa-
KeTa, OCHAIlleHHas MeHee CoBep-
IIEHHBIM Pa3TOHHBIM O/I0KOM.

PKK «3Heprus», paspaba-
ThBaoIas 6moku M pasmma-
HbIx cepuit s PH «IIpoton» n
«3eHuT», TpefjaraeT IpOfO-
KUTDb 9BOTIOINIO M CO3JaTh HO-
Bble KUCTIOPOJHO-KEPOCHHOBEIE
BepXHHUe CTyIleHu Ha 6ase yxe
anpoOMpOBaHHBIX peLIeHnIL.
OpHako pacyeThl MOKAa3bIBAIOT,
YTO yCUINA, 3aTpauuBaeMble Ha
Pa3paboTKy Bce HOBBIX M HOBBIX
BapuaHTOB Onoka cepum M,
He OKyIalTcsi gobaBKaMy Mac-
Cbl BBIBOJMMOTO TI0/I€3HOTO IPY-
3a... 3aMeTHOe — IIPaKTUYECKU
CKauK00Opa3HOe — yBenudeHme
9HEPTeTMKM CBSI3aHO C HEOOXO-
IMMOCTBIO Iepexofia Ha KpHO-
TeHHO€ TOTIIMBO «KMIKUI KIC-
JIOPOJ, — KUK BOJOPOMI».

Ha npepnpuatuax poccumii-
CKOJ paKeTHO-KOCMUYECKMII OT-
paciu paboTBl B 9TOM HAIIpaB-
JIEHUY CYMTAIOTCA IePCHeKTUB-
HBIMU C BO3MO>KHOCTBIO BBIXOfIa
Ha JIETHO-KOHCTPYKTOPCKHE MC-
IBITAHUA TOTOBBIX KICTIOPOJHO-
BOJOPOJHBIX PasTOHHBIX 6/I0KOB
nocrte 2015 ropa. To ectb pa3pa-
OOTKM BefyTCsl, HO CerOfHsII-
HWIT JieHb U O/mokaiiuee 6ymy-
1lee C HUMU He CBA3aHBbI.

IlaHHOE TIO/IOXKEHME CTTOXKM-
JI0Ch M3-32 TOTO, YTO OOIIMPHBII
3afies, CO3JAaHHBIA II0 MAHHOM
TeMaTMKe B pPaMKaxX IIpOrpaM-
Mbl «JHeprus» — «Bypan» (B
TOM dYMC/Ie MOIIHelas 06cy-
JKUBAIOLIAs ¥ IyCKOBas MHppa-
CTPYKTypa Ha KocMogpome baii-
KOHYP), K HACTOSII[eMY BpeMeH!
BO MHOTOM yTpaueH, M BOCCTa-
HOBJIEHME €T0 B IIPEXXHUX 00be-
Max M KayecTBax IpeJcTaBaeT-
Cs1 HelleJIecO0OPasHBIM.

Kpome TOro, Kak BMIHO
U3 IpUBELIEHHOrO Bbllle 0030-
pa, poccuiickue NpeAnpUATHA-
paspaboTYMKM Y>Ke OIpefenu-
JIVCh C HaIIpaBJIEHVEM JlalbHEN-
IIeT0 COBEPUIEHCTBOBAHUA HO-
cuteneil. JTO pellleHMe IIpo-
OUKTOBAaHO  HEOOXONVMOCTBIO,
C OJHOV CTOPOHBI, BBIIIOTHUTD
stanpl PefiepaTbHON KOCMMYe-
CKOI1 IIPOTPaMMBl, a C APYron —
JKeJIaHMeM BBIATHU /WK 3aKpe-




Ta6numua 2. XapakTepuCTUKM pasTOHHBIX 0/I0KOB

HamnmenoBa- | [IBuratens | Kommo- | CraproBas | Ta6apursi, | Hocurens, Macca
HUe TSATON U HEHTBI Macca, T AMaMerp, B COCTaBe TOTIE3HOTO
PA3TOHHOTO | yAeNbHBIM | TomIMBa M/AInHa, M KOTOPOTO Ipysa, KI/THi
610Ka VIMITYTTbCOM VICTIONIb30BaH OpONTHI
«®Dperat» C5.221, 2 Tc, AT + 6.18...8.15 | 3.38/1.55 «Cor03-DI'» 1370 (TTIO)
326cex | HAMI «Cows-2.1A» | 1547 (ITIO)
«Co103-2.1b» 1839 (T'TIO)
«3enuT-2Sb» 3700 (I'TIO)
«®Dperar- C5.221, 2 1¢, AT + 10.32/16.41 | 3.875/2.40 | «3eHuT-3SHO» 2150 (I'CO)
Cb»/-CbY» 326 cex HIMT 4100-4600
(I'T1I0)
«Bpus-M» C5.98M, 2 AT + 22.5 4.35/2.26 «IIpoToH-M» 3700 (I'CO)
TC, 328.6 cex | HIMI 6000 (TTIO)
IIM-03 117158M, 8.5 | KK + 22.13 3.7/6.0 «IIpoToH-M» 3440 (TCO)
TC, 352 cek | kepocuH
JOM-SLB 117158M, 8.5 | KK + 17.8 3.7/5.93 | «3enut-3SLB» 1600 (I'CO)
TC, 352 CeK | KepocuH 3600 (TTIO)

*AT - asomnuiii mempaoxcud, HIMI - necummempuunoiti oumemuneudpasun, XK - scudkutl kucnopoo

IOUTbCA Ha pBIHKE KOMMepde-
CKMX ITYCKOBBIX YCyT. Bce mpo-
CYMTaHHBle BapMaHTHI 0asupy-
IOTCSI Ha OIbITE 3KCIUIyaTaluy
CYIIeCTBYIOIIVX W3JIeNNil, BO3-
MOXXHOCTAX TpPefUpUATHA U
aHanmM3e TEHNEHIMI Pa3BUTHA
pBIHKA. MOXHO CKa3aTb, 4TO IIO-
ABTICH€ HOBBIX BBOJHBIX, KO-
TOpbIE 3aCTaBWIM OBl VX OTKa-
3aTbCA OT y)XKe IPUHATBHIX II/Ia-
HOB, Ma/IOBEPOATHO, a J/IA pAfia
OpraHM3aluil U BOBCE HEXXeja-
TeJIbHO.

IIpn 3TOM Hemb3s CKasaTb,
4TO BBICOKOSHEpTeTIYeCKIe
PasroHHbIe O/IOKM He CO3/JaloTCA.
Hanpotus, npoekTupoBaHue Ha-
Yaj10Ch JJOBOJILHO JJABHO, HO, II0-
CKOJIbKY B CJIOKMBIIUXCS YCTIO-
BUSIX TpebyeT 6OIBLIOro BpeMe-
HII, 3aKOHUNTCA elle He CKOpO.
Tax nanpumep, I'KHIII] nme-
H1 M.B.XpyHuueBa paspabatsl-
BaeT KIC/IOPOIHO-BOIOPOIHYIO
BepxHl0 cTyneHb KBTK mma
HOCMTENA  TKENOTO  Kacca
«AHrapa-A5»; Hayalo JI€THBIX

WCIOBITAaHMII KOMIIZIEKCa C [HaH-
HBIM 6/10KOM HamedeHO Ha 2015
ropi ¢ kocmogpoma Ilnecenk. Ha
6ase KBTK mMoryr mnosBurbcs
6710KM Pa3IMYHOrO KjIacca Ayt
HOCHUTeNIel ceMelicTBa «AHrapa».

CospaeTcs mapajiokcalbHas
CUTyalMs, KOITa, ¢ OFHOM CTO-
POHBI, 3aTpaTMB CPaBHUTENb-
HO HeOoJIbllINe CpeficTBa Ha pas-
paboTKy OHHOTO 610K, MOX-
HO OyfieT pesKOo MOBBICUTD KOM-
MepUYeCKyIo IIPUBJIEKATETbHOCTD
PaKeTHO-KOCMUYECKOTO  KOM-
I/IEKCA B OT/I€/IBHOCTU M KOCMO-
Apoma B nenoM. Ocraercs To/b-
KO BBIOpATb TOYKY IIPUIOKEHUS
ycunmmii!

Hekoropple sKcmepThl cum-
TalOT, 4YTO, IO pARy IpU3HA-
KOB, LIe/IeCOOOpPasHO  CO3[aTh
KIMCIIOPOTHO-BOIOPOTHYIO  CTYy-
IeHb [yId [IBYXCTYIIEHYaTOro
«3ennrta». Emle B coBeTcKue Bpe-
MeHa, Ha pybexe 1980-90-x ro-
[OB CYLIECTBOBAal IIPOEKT €ro
OCHalleHus1 O/I0KOM, pasuTesb-
HO MEHAIOIMM XapaKTepUCTH-

KU paKeThl ¥ MO3BOJIAIIUM (I10
Macce TIpPy3a, BBIBOAMMOIO Ha
ITIO) KOHKypMpOBaTb C HOCHU-
terieM «IIpoTOH», OCHallleHHBIM
KUCIOPONHO-KEPOCUHOBBIM
6moxoMm IM.

C TeXHIYeCKOi TOYKM 3pe-
HIA JlaXe ceifyac 3TOMYy HeT
IPVHIUIINATbHBIX IpersT-
CTBUIL. 3/ieCb BUAUTCA IBE BO3-
moxxHocTH. IlepBas — ycraHOB-
Ka Ha «3eHur-3Sb» mraTHOrO
KBTK, BTOpas — paspaborka
CIIeMaNbHOM ONTYMU3MPOBAH-
HOJI CTYIIeHM Ha OCHOBe IIpOBe-
peHHOro mM3genus (Hampumep,
Ha 6a3e 12KPB, paspaboTaHHOTO
B 1990-x romax B 'KHIIL] umenn
M.B.XpynnueBa u yXe JMCIO/Ib-
30BaBILETOCA B ILIECTM IIyCKax
VHIVICKOM  PaKeTbI-HOCUTENA
GSLV). B oboux crydasx Bogo-
POAHBIN OIOK [aeT CyILjecTBeH-
HBIIl TPUPOCT IHEPIreTUKU II0
CPaBHEHNIO C KePOCHHOBBIM:
Macca Tpysa, BBIBOJVMMOIO Ha
ITIO, yBenmnuusaercsa ¢ 3600 mo
6500-6700 xr.
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1. «3eHnT-3SLb>»
C pa3roHHbIM 6710kOM
«[AM-SLB»

2. «3eHuT-3SLB>»
C KMCITOPOAHO-

BOAOPOAHbIM

PucyHok [].BopoHLoBa
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PasroHHbIii 6110k
«AM-SLB»

C ABuratenem
11458M

¥
{
f.
£
'p_|
¥
1
E

KucnopopHo-
BOZIOPOAHbIi
pasroHHblii 610Kk
Ha ocHoBe
ABuratens
KBA-1M

Takum obpasoM, 10 sHepre-
TUYECKMM BO3MOXKHOCTAM «3e-
HUT» C KpPUOTEHHBIM O670KOM
BIIOJTHE COIIOCTAaBUM C «3€HUTOM-
3SL»  («Mopckoit cTapT») U
«IIpoToHOM-M>», OCHaIlEHHBIM
«bpusom-M». Yny4imenne snep-
TeTMYECKMX XapaKTepPUCTUK II0-
3BOJIAET CO3[ATh TMOKYI0 TpaHC-
[OPTHYIO CHCTEMy Ha OCHO-
Be «HasemHoro» m «Mopckoro»
cTapToB. «3eHnT» ¢ 6710KOM JIM-
SLB crniocobeH OCyILecTB/IATD 3a-
IyCKM JIETKUX CITyTHUKOB, a Ts-
JKe/ble MOXKHO IIyCKaThb KaK ¢
«Mopckoro crapTa», TaKk u ¢ «Ha-
3emHoro». Mopepansanua CK
OynmeT MMHMManbHa U (aKTHde-
CKM KOCHETCS TOJIbKO YCTaHOBKU
060pyoBaHMsT* M IIOABOJSLIVX
MaryCTpaieit JyIs 3alpaBKy pas-
roHHOro 6moka. [laxxe ¢ ydeTom
IBYKPATHOTO 3aItaca TOPIOYero n
BO3MOXKHBIX TIOTeph Ha JVCIIape-
HJE, Ha KOK/IBIIL ITyCK MOJIEPHN-
3MPOBaHHOIO «3€HUTa» IIOTpe-
OyeTcs NpUMeEpHO 5-6 T >KUAKO-
ro Bopiopoza. Ilpu aByx-Tpex my-
CKax B IOfj M TAKUX NOTpebIeHn-
AX 3TOT CKVDKEHHBI Ia3 MOXHO
Oyner IpMBO3UTH Ha KOCMOZIPOM
B JKEJIe3HOIOPOXKHBIX WM aBTO-
LMICTepHAX.

* Hedanexo om cmapma
YCMAaHABIUBAENC cucmema
NpOMeNYMOUHO20 XPAHEHUS, ne-
pedauu, 3anpasku, a makice ope-
HUPOBAHUS U YMUUIAUUU HeUC-
N0Mb308aHH020 8000P0O0G.

M3 006DBEeKTMBHO MOMIOXM-
Te/IbHBIX MOMEHTOB MOXXHO OT-
METUTD CIEefyIollee: CO3/laHue
BOJIOPOJHBIX BEPXHUX CTYIIEHEN
WM PasTOHHBIX OIOKOB U pas-
BepTbIBaHNE HEOOXONMMOIl MH-
¢dpactpykTypsl Ha bBaitkoHype
MOXXeT Cc(OpPMUPOBATh HOBYIO
KOOIIepaI[IIo, CIIOCOOHYIO Ha BbI-
XOJle CO3/IaTh MePeIOBYI0 TEXHM-
KY, B KOTOPOJ OCTPO HYX/JJAIOTCA
BCe OIepaTophl OTPAC/IH, U JaTh
HOBBI/I MMIIYTIbC IS COXpaHe-
HMA U Pa3BUTHA KOCMOAPOMA.

OpHako Ha NIyTM peanusa-
MM IPOEKTa BCTPETATCA pe-
a/lbHbIE TPYAHOCTU. Bo-nepBhIX,




HOCUTEJIN

I'KHIIL umenu M.B.XpyHuuesa,
€MHCTBEHHOE B CTpPaHe PaKeTo-
CTPOUTENIbHOE  IpefIpuATHE,
UMerollee CETOfIHA aKTyabHbIi
OIIBIT PabOTEI C BOJOPOMIOM, 3a-
HATO Pa3pabOTKOI UL A
CBOEro COOCTBEHHOTO CeMeliCTBa
HOCUTeNEeN, He MMEIIIEro OT-
HOIIEHMA K «Iy>KMM» paKeTaM.
Bo-BTOpBIX, HESACHO, HACKOIBKO
PKK «JHeprus» Oymer 3amHTe-
pecoBaHa B CO3TAaHMM a/bTepHA-
TUBBI « MOPCKOMY CTapTy».
Haxkownen, xakoil Obl KOM-
IIAKTHOJ HM OblIa BOZOpPOZHAs
nHQpacTpyKTypa, ee mpupercs
IIPOEKTUPOBATb U CTPOUTH 3a-
HOBO, YTO B JIO6OM CrTy4ae IO-
TpeGyeT 3aTpaT, KOTOpble ABHO
BbIllI€ O3BY4E€HHOI CyMMBI.

Takum  ob6pasoMm, Hajo
CKasaTb, YTO MOJIePHU3AINA
PaKeTHO-KOCMMYECKOTO  KOM-

IUIeKCa IIyTeM IyOOKOM MOopu-
duKanuM CTaporo WIM Cospa-
HYsI HOBOTO PasrOHHOTro 6710ka
— ONTMMAJIbHBII ITYTh K OBICTPO-
My YBEIMYEHUIO KOMMEPYECKOI
IIPpUBJ/IEKATE/IBHOCTI YK€ MMeE-
IOIIENCS PAKETHO-KOCMUYECKOI
CHUCTeMbl, 6asUpYyOLLeiics Ha Cy-
IiecTByIOLeM KocMoppoMe. On-
HAaKO Jake B 3TOM C/ydae 3a-
TpaThl GMHAHCOB M BPeMEHM Ha
[IpOBefieHNe HEeOOXO[MMBIX pa-
60T OLIeHMBAIOTCSI BO MHOTHE Jie-
catku (ec/iu He COTHM) MJIH JOJI-
JIapOB U B HECKOJIbKO (He MeHee
mATu-ceMn) jeT. Takme paspa-
6OTKM dalle BCETO IPOBOJSTCS
II0f], peabHO IIOCTAB/ICHHYIO 3a-
fady iy B yCIOBUAX ITOAbEMa
PbIHKa KOMMEPYECKIX 3aIyCKOB.

B pmpyrux xe ciydasx sko-
HOMMYECKN BBITOOHEEC MOXXET
OKasaTbCs [PYroii crocob BiIO-
JKEHM:A CPEJICTB, HAIIpUMep, B pe-
MOHT BTOpPOJ ITyCKOBOIl ycCTa-
HOBKM, pa3pylLICHHOI B3pBbI-
BOM, Ha GallKOHYPCKOM CTapTo-
BOM KOMIITIEKCE, a TaKXe B yBe-
JMYeHye TeMIIa BBIITyCcKa yKe Cy-
IIeCTBYIONINMX paKeT Ha JHEIPO-
TIeTPOBCKOM 3aBojie «IOxmar».
Bo BcAKoM crydae, 3T0, KaK MOf-
4YepKuBaeT PYKOBOACTBO «Kas-
KOCMOCa» «...[XOTs U] He T03BO-

JINT pelnTb Bce mpobneMsl baii-
KoHypa... Ho, o xpaiinei mepe,
3TO IO3BOMMUT COXPAaHUTh HaIl
KOCMOJPOM».

BmecTo 3aKnioyeHHa

IlpencraBieHHblit  aHA/NMN3
Gasupyerca Ha JJaHHBIX, OITy-
6HI/IKOBaHHbIX JVICKTTIOUNTE/Ib-
HO B OTKpPBITBIX MCTOYHMKAX.
YBbI: HACKO/NBKO TOCYHAPCTBEH-
Hble CTPYKTypbl M KOMMeEp4Ye-
ckve (QUpMBI, yYacTByHOLIME B
Ou3Hece KOCMMYECKMX 3aITyCKOB,
CIIeIIaT pacKpbIBaTh CBOM KOH-
KpeTHbIe IUIaHBI Ha CPOK 6O7Ib-
IIVii, 4eM TOf-ABa BIlepef, Ha-
CTO/IBKO K€ TOYEeH MOXKeT ObITh
¥ IIPOTHO3 Ha OCHOBeE TaKMX IUIa-
HOB... HecoMHeHHO, )XI3Hb BHe-
CeT CBOM KOPPEKTHUBBI, HO Jjaxe
C Yy4EeTOM 3TOJ OTOBOPKM MOXK-
HO cfielaTh CIeNyIOIuUi Kpat-
Kuit BeIBOJ. [loTeHIMan KOCMO-
IpoMa yKasblBaeT Ha HEIUIOXue
[epCHeKTUBBl Ha Ompkarimme
TpU-IATH N1eT. HecMoTps Ha To,
4yTo soroBop Poccuu 06 apenpe
baitkonypa peiictByer fo 2050
roia, B 3TO CTONb OTHAJIEHHOE
Oynyliee 3ar/ISIHYTh CJIOXKHO, I10-
CKOJIbKY HAIIpaB/IeHVe KCIUTya-
TaLM Y>Ke UMEIOLIUXCS CTapTo-
BBIX I TEXHIYECKUX KOMIIIEKCOB
HOJ[BEPXKEHO CIIMIIKOM 6O0TIbIIO-
My BAMSHMIO MHOXXeCTBa BHeII-
Hux QakropoB. Tem He MeHee,
METOJ, Lie/IeHaIlpaB/IeHHOTO BJIO-
JKEeHMs CPaBHUTE/IBHO HebOsIb-
VX CPeCTB (KaK B OMMCaHHOM
CIydae pu paspaboTKe m IIy-
6OKOJI MOJepHMU3ALMM PA3TOH-
HBIX 0JIOKOB) CIIOCOOEH IpuBe-
CTU K IIOSIBJIEHUIO HOBBIX, paHee
HEJOCTYIIHBIX ~ BO3MOXHOCTEIL
KOCMOZIpoMa B 1e7ioM. IIpy aTom
CleflyeT HOMHUTb, YTO CTPO-
UTENIbCTBO HOBBIX CTaPTOBBIX
KOMIIIEKCOB 3aBEOMO [JIOpOXe
PaspaboTKy pasrOHHBIX GIOKOB,
MOObIX MOAEpHM3ALNMIT VIMEIo-
LUXCsT HocuTeselt u ux unHppa-
cTpykTyphnl. Kpome Toro, B nep-
BOM CJIydae /IbBMHAs [OMA BJIO-
JKEHHBIX CPEJICTB VIifieT B 6eTOH
U MeTa/lTI, @ BO BTOPOM — B HO-
BBI€ TEXHOJIOTUML. n
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OPABMTHM
HOCMO/POMA GAHKOHYP

HAK HAYYHO-HHHOBALMOHHOIO KNACTEPA

EAMKCOHYP
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Tanratr MYCABAEB,
Meiip6ex MOJINABEKOB

o wuroram Dopyma

Y4YEHBIX Kasaxcra-

Ha, MpOLIEALIEro IIOf

npejcesaTenbCTBOM
ITpesupenta Pecy6mmku Kasax-
cran H.A. HasapbaeBa 1 pexa-
6ps 2011 ropma, IIpaBurenpcrBy
Pecniybnukn  Kasaxcran 6bU10
JaHO IIOpy4eHMEe O pasBUTUU
KocMmopipoma baiikoHyp Kak Ha-
YYHO-MHHOBAlIMOHHOTO KJIacTe-
pa. B maHHOI cTaTbe M3maraeTcsa
Bupenne KaskocMocoMm myTeit
cospanusa B Kasaxcrane Mo-
HOTO Hay4YHO-MHHOBALMIOHHOTO
KJ1acTepa, CII0COOHOTO CTaTh OC-
HOBOIJI OT€4EeCTBEHHO KOCMITYe-
CKOJ1 OTpaciy Kak HayKOeMKOTO
U BBICOKOTE€XHOJIOTMYHOTO CeK-
TOpa 3KOHOMUKM, KaK OJHOTO
13 JIOKOMOTMBOB MHHOBAIVIOH-
HO-MHJYCTPUAbHOTO Pa3BUTUA

CTpaHBbI.

Kocmoppom baiikonyp
IIpeffHa3Ha4eH /I BbIIIOTHEHNA
CTefyIoLMX pabor:

® TIIpueM, XpaHeHUMe o
IIpOBefieHIe aBTOHOMHBIX JICIIBI-
TaHMII COCTaBHbBIX YaCTeN PaKeT-
Hocuteneir (PH), pasroHHbIX
610xoB (PB) 1 KocMuyecknx am-
mapaToB (KA);

e cbopka M KOMIUIEKC-
Hble MICIBITAaHNA paKeT KOCMuye-
ckoro HasHauyenusa (PKH), Bxio-
varommx PH u kocMuyeckue ro-
JoBHBIE YacTu B cocTaBe Pb, KA
1 TOJIOBHBIX OOTeKaTerelt;

®  TpaHCIOPTMpPOBKAa U
YCTAaHOBKAa Ha CTAapTOBBIN CTOII,
sanpaska PKH, npepcraprosbie
ucnbiTanua cucreM PKH u myck
PKH.

Takum  obpasoMm,  Koc-
MofipoM  baitkoHyp  sABIAeTcA
IPOM3BOACTBEHHO-TEXHNYECKUM
KOMIUIEKCOM, IIpejHa3HAYeH-
HBIM [UI TIPOBEfleHUA 3aKIio-
YMTENbHbIX ~ ABTOHOMHBIX I
KOMIIJIEKCHBIX VCIIBITAaHMIA
PaKeTHO-KOCMUYECKOM  TeXHU-
K, CO3JaHHOM WHTE/UVIEKTOM U
PYKaMM Y4YeHBIX ¥ WHXXEHEPOB.
IMostomy xocmoppom baiixonyp
caMm 10 cebe, 6e3 MOIOTHUTEND-
HOil ~ HayYHO-TE€XHOIOTMYECKON
COCTaB/IAOLIell IO pa3paboTke
PaKeTHO-KOCMIYECKOI TeXHUKH,
He MOXXeT IIPeTeH/I0BaTh Ha POJIb
Hay4HO-MHHOBALIMOHHOTO  KJIa-
crepa.

BmecTe ¢ TeMm, KOCMOApOM
bajikonyp aBnfercsa Kao4YeBbIM
M 3aK/IIOYUTE/IbHBIM 3BEHOM B
TEXHOJIOTMYECKOI I[eTI0YKe CO3-
TAHUA U 3aITyCcKa B KocMoc KA, Ha
6ase KOTOPOro MOXXET OBITh CO3-
OaH  HayYHO-MHHOBAI[VOHHBIN
K/IacTep IO pa3paboTKe, IPo-
€KTMPOBAaHNUIO,  IPOM3BOACTBY
U 3amycKy B KocMoc KA B 1e-
JISIX Jla/IbHENIIeTo IpYMeHeHN
B MHTepecax KOHEYHBIX IIO/b-
30BaTe/lell KOCMUYECKMX YCIyT:
«paspaborka KA (HUP) —
IIPOEKTUPOBaHME KA —




IIPOM3BOJICTBO KOMIIJIeK-
tyiomux pngs KA —  cbop-
Ka u ucneltanma KA —
3aIryck B KocMoc KA».

Ha aTom 3BeHe 3aMBIKAIOTCS
pesynbTaThl BCeX IPebIAYIINX
3TanoB pabor u He3 9TOro 3BeHa
BBIITO/IHEHHBIE PabOTHI IO C€O3-
manuio KA He Moryr mmersp 3a-
BEPUIEHHOT0 Xapakrepa. VImeH-
HO 3Ta KII0YeBas POJIb KOCMO-
mpoMa baiikoHyp B codeTaHumu
C TeM, 4TO OH ABJISAETCS CaMbIM
KPYHOHBIM M CaMbIM aKTUBHBIM
B MUpe KOCMOAPOMOM, MMUPO-
BbIM Openpom Kasaxcrana, maer
KasaxcTaHy yHUKa/IbHOE KOHKY-
PEeHTHOe IIPEeMMYIIeCTBO B pas-
BUTUM CBOEIl KOCMIYECKOI fies-
TEeTbHOCTI.

Jlpyroii ceppe3HOli IpepIo-
CBIIKOJ B PpasBUTUM KOCMMUYe-
ckoit mestenbHOCTY KasaxcraHa
ABJIAETCA HaIM4Me Y HETO BBICO-
KOTO Hay4HOTO IOTeHI[Masa, Co-
XpaHEHHOTO CO BpeMeH ObIBlIIe-
ro CCCP, xoropblil, KaK yKasa-
HO BBIIIe, ABJIAETCS Ha4a/IbHBIM
3BEHOM B TE€XHOJIOTMYECKON Ife-
IIOYKe CO3[aHMA U 3aIlycKa B
kocmoc KA.

O6uyM TNIpU3HAKOM 3STHUX
OBYX TIPeAIOCBIIOK Ppa3BUTHA
KOCMIYecKol1 fesATenbHocT Ka-
3aXCTaHa ABAETCA MX IPMHAJ-
JIeXHOCTb K TEXHOJIOTMYECKOI
LIeTIOYKe CO3JaHUA M 3aIlycKa
B KocMoc KA B KauecTBe ee Ha-
YaJIbHOTO U KOHEYHOTO 3BEHBEB.
Hammune xocmoppoma baiiko-
HYp M BBICOKOTO HAay4HOTO IIO-
TeHIana sABnsgerca misa Kasax-
CTaHa Cepbe3HO IIPEITOCHIIKON
pasBuUTUA CBOEN KOCMUYECKOI
HeATeIbHOCTY B KauecTBe TOUEeK
POCTa HayYHO-MHHOBAL[IOHHOTO
K/IacTepa CTPaHblL.

Jns popMupoBaHus Hay4qHO-
MHHOBAIVIOHHOTO ~K/IacTepa Ha
ocHOBe 3¢ (PeKTUBHOTO CIONB30-
BaHMA YKA3aHHBIX [IBYX IIpefrio-
CBUIOK B PasBUTUM KOCMIYECKOI
mesitenbHOCTM Kasaxcramy Heo6-
XOIMMO TIOHOJIHUTD TEXHOJIOTY-
JeCKyIO IIeMOYKY CO3/IaHMA 1 3aITy-
cka B kocmoc KA Hepmocrarommmn
CpeTHMMY 3BEHbSIMII, @ IMEHHO:
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®  IPOEeKTMpPOBaHUE
KoHcTpyupoBaHue KA;

® TIIpOM3BOJCTBO  KOM-
wieKTyomux st KA;

e cbopka M VCHBITAaHMA
KA.

B Hacrosiee BpeMa B paM-
KaX OTpacaeBOMl IPOrPaMMbI
pasBUTMA KOCMUYECKOI  fes-
tenbHOocTH KasaxcraHa Ha 2010-
2014 ropbl, IPUHATOI BO UCIIOJ-
HEHME TOCYJapCTBEHHOI IIpO-
rpammbl 1o DVIVIP na 2010-2014
rofibl, MAET aKTMBHAasA peann-
3alysA KPYIHBIX IIPOEKTOB, Ha-
NpaBJICHHBIX Ha Jja/JbHelllee

Kocmuueckne nccnegoBaHust n texHonorum /01/ 2012

pasBUTME MMEIOIUXCA KOHKY-
PeHTHBIX INpeumylecTs Kasax-
craHa 1 Ha opMupoBaHue yKa-
3aHHBIX HEMIOCTAIIINX 3BEHbHEB
TEXHOJIOTUYECKOI IEIOYKIM CO3-
maHus u sammycka KA:

1) B AO «HanuoHanbHbI
LEeHTp KOCMMYECKMX  MUCCTIe-
moBaHmii u TexHonormin» (AO
«HIJKNUT») u B PI'TI «Hayuno-
MUCCIIeMOBaTeTbCKIUMI LIEHTP
«lappim-Okomorusa»  Kaskoc-
MOCa BBIIOJIHAETCA IpOrpamMma
IIPUKIAJHbIX HayIHBIX MCCIIeNO0-
BaHUIL, KOTOpask KOHI[EHTPUPYeT
VIMEIOLMIICA HayYHbIii IIOTEHLIM-

an Kasaxcrana Ha BOIIpocax pas-
PabOTKM OTeUeCTBEHHBIX 00pa3-
IJOB PaKeTHO-KOCMIYECKOII Tex-
HUKM U KOCMUYECKUX TeXHOJO-
ruif, Ha BoIpocax 3¢ eKTUBHO-
r0 MX TpUMEHEHMs H/Is pellle-
HMA 3a7ja4 3KOHOMUKM, 060po-
Hbl M HAaIVOHJbHON Oesomac-
Hocty Kasaxcrama, Ha BoImpoO-
cax ofecredeHns1 9KOIOTUYe-
ckoit 6esomacHocTy myckoB PH ¢
KocMmopipoMa bajikonyp. Pesynb-
TAaThl BBIMTOJIHEHUSI MPOTPAMMBI
IPUKIAAHBIX HAYYHBIX MCCTIe-
moBaHmit 1mo3BonAT Kasaxcranmy
OPUCTYIIUTh K PaspaboTKe Tex-




KOCMOAPOMbI

HOJIOTMII IIPOM3BOACTBA psfia
KommnekTyromux aasa KA, rak-
K€  alIapaTHO-IPOrPaMMHBIX
CpencTB (onmp30BaTENBCKUX
TEPMIHA/IOB), C IIOMOLIbIO KOTO-
PBIX TOCYHAPCTBEHHbIE OPTaHbI
U KOHEe4YHble HMOTpebuTenu cmo-
IYT TOAYYUTb JOCTYH K KOCMM-
YeCKMM YCITyTaM;

2) 1m0  KOHTPAaKkTy  cO
CTpaTernyecKnm mapTHe-
poM — (GpaHLY3CKON KOM-
naunein EADS Astrium B AO
«HanmonanpHas KOMITaHMA
«Kazaxcran rapsplll  canapbi»
UAYT MOJMHBIM XOHOM PpaboThl

[I0 CTPOWTENbCTBY 3[aHVS IS
CIIeNaTbHOTO KOHCTPYKTOPCKO-
TEXHOIOTMYECKOTO OI0PO KOCMM-
yeckoit Texunku (CKTB KT) n
mo ocHamieHnto CKTB KT ne-
00XOAVIMBIM ~TEXHOTOTMYECKNM
obopynoBaumem. OJHOBpeMeH-
HO C 3TUM MOJIOfble VIHXXeHephI
n xoHcTpykTopsl CKTB KT mpo-
XOJAT CTXMPOBKY B KOMITaHUMA
EADS Astrium, mnpnobperas
IMPaKTUIECKNI OIBIT UM HaBBIKU
IIPOEKTUPOBaHMA ¥ KOHCTPYHU-
posanus KA. 3aBepiienne crpo-
nrenscrBa 3mama CKTB KT n
ero ocHamenue B 2013 rogy mo-
3BOJINT HA4aTb IIPOEKTHBIE pabo-
ThI 110 cospanuio KA cobcrsen-
HBIMI CYJIaMU;

3) pa3paboTaHO MHBECTHUILIN-
OHHOE TIpeljIoXKeHMe IO CO3[a-
HMI0O HAIMOHAJIbHOI J1aboparo-
pUM  KOCMUYECKMX TEXHOJIOTHIA
(HJIKT), xoropoe 6ymer ocHO-
BaHO Ha pe3y/bTaTaX HAyYHBIX
U TEXHOJIOTMYECKMX pPaspaboTOK
AO «HIKWUT». MuHBecTUIMOH-
HOe TIpefiIoYKeHNe MOMydmIo To-
JIOKWTENIbHOE 3aKITIOUeHNe 3KO-
HOMIYECKOJ 9KCIIePTUSbl M pe-
KOMEH/IALIMIO HadaTb pa3paboTKy
T30 cosmannsa HIIKT. Peanmsa-
IVIS1 9TOTO IIPOEKTA O3BOMIUT Pas-
paboratb u ocBoutb K 2020 romy
npenoxennple AO «HLIKNUT»
TEXHOJIOTUM TIPOU3BOACTBA Psfa
KOMIUTeKTyIoyx st KA;

4) BBINONHACTCA KPYIIHBIIA
COBMECTHBII
pOCCUMIICKUIT TIPOEKT CO3[aHUs
Ha kocMoppoMme baiikonyp KPK
«baiirepex» Ha 6aze PH «AmHra-
pa», UCIONb3yIomell 3KONOTH-
4ecKy 6e30IacHble KOMIIOHEHTBI
PaKeTHOTO TOIIMBA. 3aBeplie-
Hye 9Toro npoekra B 2017 rogy
nossomut Kasaxcrany pemntb
HECKOJIBKO Ipo6JIeM, a MMEHHO,
9KOJIOTMYECKYI0 IPo6/IeMy KOoc-
Mozppoma bBarikoHyp, mpobie-
My OOHOBJIEHUS YCTapeBalolle-
TO TEXHOJIOTMYECKOTOo 060pyno-
BaHUs KOCMOZpOMa 1 IIpobie-
MY HEIOCPE[ICTBEHHOTO y4acTys
Ka3aXCTaHCKUX  CIIEIMAINCTOB
B paboTax MO HOATOTOBKE U IIy-
ckam PH.

Ka3aXCTaHCKO-

Kpome Toro, Kaskocmoc B
nune AO «HarmoHanbHass KOM-
manusa «Kazaxctan rapeimn ca-
napbl»  CTa0  aKIMOHEpOM
POCCHMIICKO-YKPaHCKOM  KOMIIa-
Hmm «KocMmotpac», ocymiecTsa-
romelt samycku KA ¢ kocMozipoma
baiixonyp c ucnonnsosanuem PH
«Iuemnp». BemyTcst meperoBopsl ¢
POCCHMIICKON M YKPauHCKOI CTO-
ponamu 06 yuacrum Kasaxcra-
Ha B ipoekTe «HasemHblit crapT»
II0 KOMMepYeCKOMY MCIIO/Tb30Ba-
HUIO Y’K€ CO3JJaHHOTO Ha KOCMO-
mpome baitkonyp KPK «3eHnt».
Bxoxxpmenne Kasaxcrana B Ipo-

Kocmuueckme nccnepgosaHust u TexHonorum /01/ 2012
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€KT NaCT BO3MOXXHOCTb IIpMHU-

MaTb HeIIOCPe/ICTBEHHOe yJacTye
B pellleHNH BOIIPOCOB II0 obecIie-
YEHMIO 3aITyCKOB OTeUeCTBEHHBIX
KA ¢ momomipio PH «3eHuT» ¢
KocMoppoma baiikonyp.
Peanusanusa mpoekToB co3-
nanusa KPK «baiitepex» u yva-
CTVA B KOMMEPYECKOM JICIIOJb-
30BaHMM YK€ CO3[aHHBIX Ha
kocMmopipome  baitkonyp KPK
«Iuenp» n KPK «3eHnT» 1mosso-
JINT peasibHO I10/Ib30BATHCSA CBO-
UM KOHKYPEHTHBIM IIpeuMyliie-
CTBOM, CO3[laTh O/IaTOMpPUATHBIE
YCIIOBMS A pasBUTUA OTede-
CTBEHHOTO IIpousBozcTBa KA.
Takum o6pasoMm, pasBu-
THe KocMojpoma bajikonyp kak
Hay4YHO-VHHOBALIMOHHOTO KJIa-
cTepa OCYIeCTBIAETCA B Tec-

Kocmuueckne nccnegoBaHust n texHonorum /01/ 2012

HOM COTPYJHUYECTBE C BeyIu-
MU KOMUYECKMMU HPeJIPUATHU-
AMM ¥ KOMIIAHUAMU CTpaTernye-
CKMX IapTHepoB — Poccuiickoit
@epepanun u Opanuysckoii Pe-
CIIyOmuKm.

Bmecre ¢ Tem, B paMKax ymo-
MSAHYTBIX BbIlllé KOHTPaKTOB Ha
IIOCTaBKy KOCMMUYECKON TEeXHU-
KI ¥ 060pYJ0BaHUA BO3MOXEH
MUIb  TpaHChEPT TEeXHOIOTHUI
KOMMEPYECKOTO  IIPMMEHEHN,
a 3TO, KaK IIPaBUJIO, JJa/IeKO He
TEXHOJIOTUY CETOJHAIIHETO HA.
Jns ycremHoro pasBuTuA KOC-
MIYECKON JIeATEeIbHOCTA HaM
HeoOXONMMBl TEXHOJIOIMH 3a-
BTPAIIHETO [IHA, HO OHM HE IIPO-
JAIOTCH, @ €C/IM U IPOJIAKTCA, TO
O4YeHb U 04YeHb foporo. Kak ceu-
JeTeIbCTBYeT MUPOBas MPAKTU-

Ka, TIepefiaya TeXHOJIOTUII peasib-
Ha TOJIbKO IIyTeM OOMeHa, Ipu-
4yeM HanboJiee 1erko 3TOT 0OMeH
OCYIIeCTBIIACTCA Ha CTAUM Ha-
YYHBIX MICCTIEIOBaHMIL.

Cnengyer OTMETUTb, YTO
pasBuUTUE HAyYYHOTO COTPYAHMU-
4ecTBa C 3apyOexXHbIMM Iap-
THepaM§ HATaJIKMBaeTCA Ha ce-
pbe3Hble TPYBHOCTM, CBS3aH-
Hble C MOpPaJIbHBIM U (usnde-
CKMM HU3HOCOM J1abOpaTOPHOIL
U OIBITHO-3KCIePUMEHTA/IbHOI
6a3pl KocMmdeckoit Hayku Ka-
3axcraHa. PeanbHblit 06MeH Tex-
HOJIOTMAMMY NIPOUCXOAUT B paM-
KaX HayYHBIX KOHTAaKTOB, Ofi-
HAaKoO pacupeHue u yraybie-
HIle HAayJYHBIX KOHTaKTOB BO3-
MO>KHO JIMIIb IIpU HATNIUY CO-
BpPEMEHHOII /1abOpaTOpHOIl U
ONBITHO-3KCIIePUMEHTATIbHO
6a3pl KOCMMYECKOII HayKM, KOT-
Ia OHa IIpefCTaBJIAeT MHTepec
st 3apyOexHsix komrer. AO
«HIOKMUT» paspaboransr TIO
n @30 nATH IPOEKTOB IO MO-
HDepHM3aluy 1abopaTopHOIl U
ONBITHO-3KCIIepUMEHTATbHO
6a3bI KOCMIYECKOII HayKu, II/Ia-
HUPYEMBIX K peanusaluym co-
BMECTHO C 3apyOe>KHbIMMU Iap-
THEpaMI.

Bo wucmonHeHMe IpOTO-
KonmpHOTO TopydeHna Popy-
Ma paspaboraH IlnaH coBmecT-
HbIX pabor Kaskocmoca m Po-
CKOCMOCa IIO VCIIO/b30BAaHMUIO
KomIiekca baiixkonyp na 2012
rop. Ilo pesynpraTam mnpopa-
6OTKM IPefyCMOTPEHHBIX II/Ia-
HOM MepONIpUATUIL IVIAaHUPYeT-
cs1 paspaborka IIporpammsl co-
BMECTHBIX pabOT 11O MCIO/b30-
BaHMIO KOMILIeKca balikonyp Ha
2013-2016 ropmsi.

opnucan Ilnan corpyg-
HudecTBa Mexpay KaskocMocom
un TocymapcTBeHHBIM KOoCMude-
CKVIM areHTCTBOM YKpaMHBI Ha
2012-2013 ropgpl, KOTOPBIM IIPef-
YCMOTpEHBI COBMECTHbBIE Hayd-
Hble KOCMIYeCKVe NCCIefoBa-
HISI, paspaboTKa HOBBIX KOCMU-
YeCKMX TeXHOJIOIMIL, COTPYRHMU-
YeCTBO B OOIACTU [JUCTAHIIOH-
HOro 30HAMpoBanud 3emmu. M




EPXXAHOB YXakaH CyneumeHOBw-l

(1922-2003)

Bbmarou.mucn y4Ye€Hbli-MeXaHWNK-C MMpOBbIM MMEHEeM,
3acny)XeHHblW aesTesnib HayKu, naypeat-Lg ynapC'rBeHHou
npemMum, akageMuk HaunmoHanbHOM akan -ua_yk
Pecny6amkn KasaxcraH, ; @ f 08 e
aKageMuK Hauuouaanou VlH)KeHepHOM AKaneMMM /!
Pecnyﬁnuku Ka3axcraH

CyneliMeHoBuY EpykaHoB poamncs 10 deBpans 1922 r. B basHaynbckoM paitoHe MaBnogapckon
obnactu B cembe yuutens. B 1944 r. okoHuMn Mapkuelaepckoe oTaeneHne Kasaxckoro

: MOJINTEXHNUYECKOIO WHCTUTYTa, 3aTeM acnupaHTypy Kasaxckoro dwunmnana AH CCCP,
nanuanpyscb B 0651act MexaHuku. B 1949 r., 3awmTMB KaHAMAATCKYI0 AMcCCepTaumio, nepeLlen Ha -
Hay4YHO-Meaarormyeckyto paboty B KasaxcKuMil rocyAapCTBEHHbIN yHMBepcuTeT. B 1951-1960 rr. AOLEHT
JHenponeTpoBcKoro ropHoro nHctutyta. B 1960 r. akagemmnkom K.W.CatnaesbiM npurnaweH 8 AH KasCCP
3aBegoBaTb nabopatopueli CekTopa MaTeMaTuMku M MexaHuku. X.C.Ep>xaHOB OAWMH M3 OpraHv3aTopoB
WNHCTUTYTa MaTeMaTUMKM M MEXaHUKW, 3aMecTuTeNlb AMPEKTopa, PYKOBOAWTENb ero oTAena B cocTase 1
Heckonbkux nabopatopuii (1965-1968). C 1968 no 1976 rT. rnaBHbIN yyeHblli cekpeTapb Mpesnanyma AH
Ka3CCP, 1976-1986 rr. — akageMuKk-cekpeTapb OTaeneHus Hayk o 3emne. Akagemuk XX.C.EpxxaHoB nepBbiii
AVPEKTOP OpraHuM3oBaHHOrO WM WHcTutyTa ceiicmonormm (1976-1986). B 1987-1991 rr. 3aBeayer
nabopatopueir MHCTUTYyTa MaTeMaTMknm U MexaHuku. X.C.EpkaHOB OAMH M3 OpraHvM3aTopoB WHCTUTYTa
MeXaHuUKMU U MalnHoBeaeHus, rae ¢ 1991 r. 3aBegoBan otaenoM MexaHuku. B 1971-1985 rr. pykosoaun
COBMECTHbIMU UCCNIEA0BAHMAMM Mo MexaHuke AH KazCCP u uHctutyTos AP B Jleinuure v Motcaame. B 1963
r. X.C.EpxxaHoB 3aWwmTun AOKTOPCKYKO AuccepTtaumio B Cubupckom otaeneHum AH CCCP, ¢ 1969 r. —
npodeccop, ¢ 1970 r. — akagemuk HAH PK. B 1971 r. eMy Np1MCcBOEHO 3BaHME 3aCy>XeHHOro AesTens HayKu
KasaxcTaHa, B 1993 r. n3bpaH akageMnkom UHxxeHepHol akagemum PK.

X.C.EpkaHOB BHeC BblAaloWMincs BKIag B npoBeaeHMe (yHAaMeHTasbHbIX MCCNefoBaHuin Mo
MexXaHuKe, co3[an HOBble HampaBfiEHNsl B COBPEMEHHON MeXaHWKe 3eM/n, YTO Croco6CTBOBaNO OTKPLITUIO
HOBOW Hay4HOW CNeumManbHOCTU — reoMexaHunka. OHM BKIHOYAKOT TEOPUIO NMON3YHECTU FOPHbIX MOPOA, LMPOKO
NCMOMb3yeMyH0 B MPAKTUKE FOPHOMO M CTPOUTENBHOMO AeNa; MeTOAbl pacyeTa NpoYHOCTU 1 AedOpMaTUBHOCTM
MOA3EMHbIX KOHCTPYKLIMIA; MOCTAHOBKY M PELLEHNE KOMMMEKCa CTaTUYECKMX U ANHAMUYECKMX 3aZad, BKtOYas
pacLMbpoBKy CENCMUYECKMX NPEABECTHNKOB; MaTeMaTUYECKME TEOPUM CKIIaAKOODpa30BaHMs B 3eMHOM Kope
1 HOpMUPOBaHUS HEPTEHOCHBIX CONIHOKYMOSIbHBIX CTPYKTYP. VIM NonyyeHbl OCHOBOMONaratoLwme pe3ynbTtaThl
Mo MexaHuke TEKTOHMYECKOro pasBUTUS 3eMN U MOCTPOEHbl ABMXYLUME MEXaHW3Mbl MOC/erepumMHCKUX
ABVKEHWIA. Pa3BuT KoMniekc paboT Mo obLieit Teopun BpalleHus 3eMn; BapuaHT 3TOW TEOpUW MPUHST B
KayecTBe CTaHZapTa peayKUMOHHbLIX BbIYUCIEHUIA MEXAYHAPOAHbIMWU OpraHu3aumsiMm — ACTPOHOMUYECKNM
coto3oM, bropo BpemeHu, Cnyx60i ABWMXKEHWS MOMOCOB, €0Ae3MYECKUM U FeoU3NYECKUM COHO30M.
X.C.EpxaHoB — co3aaTesib OpUrMHasibHON Hay4YHOM LIKOSbl MEXaHWMKW, BOCMIMTAN Mesay YYEHUKOB, MHOrme
13 KOTOPbIX MOAYYUIN U3BECTHOCTb. OH aBTOp 6onee 350 HAMBMAYaNbHbIX M KOINEKTUBHBIX paboT, BKIOYas
40 mMoHorpaduii, TpeTb KOTOPbIX OMybnnkoBaHa B 3apybexHbIX u3aaHusix. [nsi TBOPYECKON AesTeNbHOCTH
X.C.Ep>xaHoBa 6blna xapakTepHa 3aboTa 0 Hay4HbIX Kafipax, MM NOAroToBneHo 93 kaHauaaTa u 35 JOKTOpoB
Hayk. Akagemuk XX.C.EpxxaHoB 6bl uneHoM [eHepanbHoi Accambrnien MexayHapoaHOro coto3a Mo
TEopeTMyecko W npuknagHoi MexaHuke IUTAM, npeacepatenem HauuoHanbHoro komuteTa PK no
TEOPETUYECKON U NPUKIaAHOW MexaHuKe, YneHoM lMpe3nanyma POCCMIMCKOro HaumMoHanbHOro KOMUTETa Mo
TEOPETUYECKON M NPUKIaAHON MexaHuKe, NpeaceaaTeneM AOKTOPCKOro AMCCEPTALMOHHOMO COBETA, YJIEHO
PeaakumoHHoro coseta MEXAYHapOAHOro XkypHana «lMNpuknagHas MexaHuka» (M3,qaeTc;| B Knuese n Hb
Mopke), YneHom peKonneruin Apyrux n3aaHnuii. 3aciyrv natpuapxa TeOpeTUYECKON 1 NPUKNaAHON MeXaH
X.C.Ep>xaHOBa B pa3BUTUN HAyKu U NOATOTOBKE HAay4YHbIX KaApOB OTMeYeHbl OpAeHOM Tpyaosoro KpacHoro
3HaMeHW, opaeHoM «3Hak [MoueTta», mMeganamMm CCCP u AP, MoyeTHol pamotoii BepxoBHoro CoBe
Pecny6nuku KasaxcraH, unnomom Noyeta n meganamu BAHX CCCP, naypeat Nocnpemun KasCCP, 197
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