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$118 MuuIMapIOB B ToJ — CTOJIBKO Y€JI0BEYEeCTBO TPATUT Ha KocMoc. MTor: 3a
60 JieT MbI HU pa3y He CTYIWIM Jajbliie opouTsl 3emin. «Apremuaa-2» B 2026-
M TMOBTOpUJIa MaplIpyT «AmnoyioHa-8» 1968 rona. Illects gecATUIETHI TONTaHUS
Ha niopore.Ilogemy? [IoTOMyY 4TO MBI IBITAEMCS 3aJIMTh KOCMOC JeHbramu. SIS,
Starship, TyHHBIE IPOrpaMMBbI CKHPAIOT OIOKETHI, HO Tal0T BCE MeHbIe. 140
MUJUTMOHOB TOHH MycOpa Ha OpOMTe — BOT peajibHasl IIeHa «TMTaHTOMaHWM».JTa
KHUTA Mpejiaraet uHoe. He SKCIoHeHIMaIbHbIN POCT 3aTpar, a pa3yMHbIe
pemenus. Taktuka. [lepepacrpenenuTs CyleCTBYIOIIUE CPEICTBA — JIBYXITYCKOBbBIE
CXEMBI C yke Jetaonumu paketamu. [Tmoc 27% rpy3a k Jlyne 6e3 cozganus
HOBBIX HocuTesei.KocMoc He 3HaeT, uTo Takoe «OrmkeT». OH MPOITycKaeT JIUIIIb
TeX, KTO MCTOJIb3yeT Pa3ym, a He 1mavyky OaHKHOT. Bpemst BCIIOMHUTB, Ha UTO
criocoOHa MHKEHEpHasi MBIC]Tb, KOTJIa OHA He 3aJiaBjieHa cMeTaMK. MBI He CTan
Ooraue — Mbl HAYYMJIMCh YMHEE MCIOIb30BaTh TO, yTo uMeeM. I1yTh k JIyHe
OTKPBIT, €CJIA PA3yMHO TPUMEHUTH OIBIT MPOIILIOTO.
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JIYHHBIN pyOe:K

BBenenne

3HaeTe JIM Bbl, CKOJIBKO YEJIOBEYECTBO CETOJHSA TPATUT Ha UcciaenoBaHus kocMoca? Cymmap-
HbIE 3aTPaThl BCEX KOCMUYECKUX MPOrpamMM 3TO KoJoccalibHble JeHbrn — Oonee $118 muipa B rox
TOJIBKO TOCYJAPCTBEHHBIX PACXOOB.

ITpu sToMm ¢ 1972 roga yenoek Toneko OJVIH pa3 BbiOpasics Aajbliie HU3KOM OKOJIO3EMHOM
opOuTHl — B MoJIETE MO mporpaMMe Apremuzaa-2 B anpesne 2026 ropa. IlpakTryecky MOJTHOCTBIO
MOBTOPUB MapiIpyThl 1968 romga — coBeTckoro «30Haa-5» B CEHTAOpE M aMEPUKAHCKOTO «ATOJ-
noHa-8» B Aekabpe. [lourn mectbaecar yet coycrs oonerers JIyHy 6e3 BhIXoga Ha OKOJOTYHHYIO
opouty, 6e3 MaHEeBpPUPOBaHMsI, MOTUYMHSISACH TOIBKO 3aKOHAM HEOECHOW MEXaHUKH — Takoe cede
JOCTHKEHHE, COTJIACUTECh.

ITouemy Tak ciyuymiioch? Bo MHOroM nmotomMy, 4To CErogHsIIHME MOAXOAbl K OCBOEHUIO KOC-
MOCa — 3TO F'OHKA CBEPXJA0POrux M CBEPXCJOKHBIX NPOeKTOB. SLS, Starship, siyHHBIE TIPO-
rpammbl CIIIA, Kurtas u Poccun TpeOytor Bc€ Godbllie JeHer, HO JAaloT BCE MEHBIIMI pe3yJIbTar.
3pech paboTaeT TOT ke IKOHOMUUECKUI «3aKOH YOBIBAIOIIEH MOJIE3HOCTH», TOJIBKO B KOCMUYECKOM
Maciira0e: 1o Mepe pocTa 3aTpar MpejiebHas MOJe3HOCTh KaXJI0H HOBOH BBIBEIEHHOW B KOCMOC
eJMHUILIBI TIOJIE3HOW Harpy3Kku nagaet. O0Imas Moie3HoCThb MPOAOJIKAeT pacTH, HO BeE Ooee 1 Oonee
MeJIEHHBIMH TeMITaMU. B Kakoi-To MOMEHT OHa MOXET CTaTh U OTPULIATEIbHOM.

Hacuér orpuniatebHOM MOIE3HOCTH 3TO He (PUTypa pedud U He MyOIUIMCTHYECKOE TPEeyBEH-
YeHHe — yXKe CErofiHsi 00bEM KOCMHUYECKOTO MycOpa BOKPYT 3eMJIH IOCTUT TOMCTHHE aCTPOHOMUYE-
CKMX 3HaYeHUM - BOKpYr 3emu, 1o gaHHeM IIporpammbel OOH no okpyxatomen cpene (FOHEID),
yxke Bparaercst okosio 140 MULIMOHOB (hparMEHTOB KOCMUYECKOT'0 Mycopa pa3MepoM 0oJiee OIHOTO
MIUTIMETpa. MBI He TOJBKO TepecTasy JeTaTh Jaxe K JIyHe, Mbl He CMOTI HOPMAJIBHO OOYCTPOUTh
CBOI COOCTBEHHBIH «OKOJI03eMHBIi JBOP». MKC peryisipHO yXOAuT OT CTOJIKHOBEHHIA, 2 MAJUTMET-
POBBIE «ITyJIN» YK€ OBIOT 110 OOIMBKE KOpalJield 1 YHUUYTOKAIOT CITYTHUKH CBSI3H.

3a MoYTH LIECTHAECAT JIET YEJIOBEUYECTBO Ha 3eMile CTaJI0 HEM3MEepUMO Ooraye, HO B OCBOCHUU
KOCMOCa 3TOT POCT HE BBILIEN 3a MpeJesibl CTAaTUCTUYECKON MOrPeIHOCTH. Mbl CTOMM Ha Hopore
C pa3OyXIIMMH KOIIEIBKAMH, TBITAsICh 30JI0THIMU KJIIOYaMH KOHCTPYKIIMIA TOTyBEKOBOW JaBHOCTH
OTKPbITh 3aMOK, JIJIsl KOTOPOTO Hy’KHa CMapT-KapTa WM OTIedYaTok JjajaoHu. [lopa orkasarbes oT
3eMHOI IPUBBIUKH «3aJTMBaTh MPoOeMy feHbraMu». KocMoc ¢ 60Ibioit OyKBbI HE 3HAET, UTO TAKOE
«O1omkeT». OH MPOIMyCcKaeT JMIIb TeX, KTO UcTonb3yeT Pa3ym, a He nmauku 6ankHOT. VimeHHO Pasym
U NpejyiaraeTcs B 3ToM KHUre. Mbl pa3fenyuM pellieHrs Ha [jBa ypOBHS:

TakTnka - HeMeUIeHHO NepepacrpeaeIuTb CyIIeCTBYIOIIME CPe/ICTBA C «[MTAHTOMaHUU» Ha
YMHBIE, IByXITYCKOBbIE CXEMBI, UCIIONB3YIOLIHE Y:KE JIETAIOIINE PaKEThI.

Crparerus - Co3qats HOBBIU TUM JBUKUTENS («KBAHTOBOE BECJIO» ), KOTOPBIH, B OTJIMYKE OT
Starship u SLS, He TpeGyeT MUIITMAPIHBIX BIMBAHUM, a UCTIOJb3YET YKE CYIIECTBYIOLINAE TEXHOIOTHU
MIPOMU3BOJICTBA MUKPOCXEM, IIPU 3TOM IOJHOCTBIO COOTBETCTBYS 3aKOHaM KBAaHTOBOW (DU3HKH.

I'naBHBIN TE3UC KHUTH:

OcBoeHue KocMoca He TpeOyeT IKCIOHEHIIMAIBHOTO pocTa 010keToB. OCBOEHHE KOCMOca Tpe-
OyeT pa3yMHbIX pelleHui. YTo, cornacuTech, MOYTH HUKOT/IA HE COBIAJAET ApYrT ¢ ApyroM. U Tonbko
3TO KPOILEYHOE «IOYTH» — BOJICI0 TAKUX TUTAHOB, Kak Koponés u ¢pon bpayH — oTKpbLIO Yeso-
BEYECTBY IyTh K 3BE3JaM. TUTaHbl POXKAAIOTCS KpaliHe PeKo, M elE pexke MOTyT pa3BepHYThCS B
noJsHyo cuity. Ho Ml MokeM 3(p(heKTHBHO HCIOIb30BaTh XOTSI OB TO, YTO IEPBOITPOXOALIBI OCTABUIIN
HaM — CBOUM JIAJIEKUM ITOTOMKaM.

YtoOs! B 11000 MOMEHT, TJIsiAsl Ha 3BE3HOE HEOO, MOKHO OBLIO TOPO CKa3aTh:

- IOpa, Mb1 HMYero He notepsn! Ml focturiu enié oosblie!
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He MOTOMY, YTO CTAJIN 6OF3‘IC, a IIOTOMY, 4YTO HAYUYHUJIUCb YMHCE HUCITI0JIb30BaTh TO, YTO UMECM.
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Yactp 1. TeHpb KOCMOHABTHKH M KaK N3 HEeé BLINTH

I'maBa 1 OTKa3 OT SKCIHAHCHH

To, 4To 3eMHasi KOCMOHABTHKA 3alllIa B TYIHK - TIOHSATHO JIOOOMY HENpeaB3sToMy Haomoza-
temo, gaxe ¢ Tay Kura. Tem Oosnee 3acToil ¥ TyNMK B 3eMHOM KOCMOHABTHKE Ha MOMEHT ceiuac
MIOHSTEH NPH JIOOOM B3IJIsIIE M3 MPEKPACHOTO Jai€Ka - YTO B IIPOCTPAHCTBEHHOM BH[E, YTO B TEM-
MOPAJIbHOM.

OTka3 oT 3KCnaHcHum.

BypHblii cTapT 3eMHON KOCMOHABTUKY MTPOJOJIKAJICS BCETO MATHAALATD JIET, ABa MecsLa U TPU
OHS

- Havano 4 oktsa6ps 1957 - 3amyck nepsoro nytHuka "IIC-1" 1 Hayaso KOCMHUYECKOU 3pbI

- 3aBepiienue 7 gexadps 1972 - 3anyck "Anomion-17" u nocieanss sxkcneauys Ha JIyny

KoneuHo, pemenue npasurensctBa CIIA o cBEpTeiBaHMM MporpaMMsl "AnosuioH" ObLIO czie-
JIAHO CWJIBHO paHbllle 3ammycka "AnosuioH-17", Koraa crajio NOHATHO, 4TO NUap-3(p@eKT JOCTUTHYT,
a Hruero 6osnee u3 "¢aroBTHKOB" M3BJe4b HeBO3MOKXHO. Ho CIIIA 6b110 XOTS OBl OT 4ero oTKasbl-
BaThCA.

B Coserckom Coro3e KOCMHUYECKMH 3HTY3Ma3M CBEpHYJM HoO-ThxoMmy. Crparernmueckas
omOKka KOHCTPYKTOpoB ¢ "H-1" - COBETCKMM CBEpXTSIKENBIM HOCHTENEM, aHAJOTMYHOMY
"CarypH-5" - puBeJ K TpaTaM MHJUTHAPIIOB €IE TeX COBETCKHX pyOiiell OYKBaJIbHO B METAILIONIOM
TI0CJIe PETYJISIPHBIX KaTacTpod MpH UCTIBITATENbHBIX IycKax. [IoaToMy coBeTCKMe TpakaHe y3HAIM
nipo "H-1" 1 coBeTcKyI0 JIyHHYI0 MIUJIOTUPYEMYIO POrpaMMy MCKJIIOUMTENILHO MOCIIE MPUXoAa "'TJiac-
HocTu'" U perestroika.

B pe3sysbTaTe yenoBeK Tak U OCTajICs MPUKOBAHHBIM K HU3KOH OKO0J103eMHOW opouTe. [lo cux
niop. ITpu4rHbI 3TOro BEJIMKHU 1 pa3HOOOpa3Hbl, HO BIIEPBbIE B CBOEH HCTOPUH YEJIOBEUECTBO MO CBOEM
BOJIE OCTAHOBMJIOCH Ha IOpOre KcnaHcuu. B OykBaabHOM cMbiciie 3Toro cioa. [Topor — 310 Hu3Kas
OKOJIO3eMHast opouTa, rie yietamu "Camotel”, "Mup", Ckaitnab u ceiiuac 6onraercss MKC. Beg urto
MOXHO OBbLIO TaM U3Y4MTh, YK€ U3YyUMIH, BCE YTO MOXKHO OBLIO MOTYUYHUTh - yXKe MOTYyUHIIU, HO C
BEJIMKMM YIIOPCTBOM YeJIOBEYECTBO TaK M HE pelaercs caenarh nepsbiil mar 3A nopor. XoTs Obl
K JlyHe.

HoroBopa 3a BCé xopoiiee M NPOTHB SKCIAHCHH.

I[Tpu 3TOM, OCTAHOBHMBIIXCH Ha TIOPOTE, YEJIOBEYECTBO B JIUIIE CBOEH OI0pPOKpATHH 03a00THUIIOCH
IOPUANIECKIM 0OOCHOBAHMEM IPUYMH MO0OHOTO0 HUYeroHeenanusi. Mo, Mbl He POCTO Tak Oec-
CMBICJIEHHO CTOMM Ha Topore, a 1o 3akoHy! OCHOBHBIE KaHAAJIbI 7151 KOCMHUUYECKON SKCITAHCUH OBUTH
MIPUHATHI AKKypaT K NEPBOM MOMbITKE BBIOPATHCS 32 IIPe/IeJIbl OKOI03eMHOM OpOUTHI - B 1960-X rogax,
a TaKkke YKpeIUIeHbl 1 yryOJieHbl B OCIEAYIOLIHE IECATUICTUS:

1. JloroBop 0 NpUHLMIAX JEATEIbHOCTH TOCYJApCTB 110 UCCAEJOBAHUIO U UCTIONb30BAHUIO KOC-
MHUYECKOT0 MPOCTpaHCTBa, BKIovast JIyHy u npyrue HeOecHble Tena - [IpuHAT pesomonmeit 2222
(XXI) I'enepasbhoii AccamOiien ot 19 nekadpst 1966 rona

2. JloroBop 0 3alpelleHnH UCIIBITAHUI SIIEPHOTO OpykHUsl B atMocdepe, KOCMUYECKOM Ipo-
CTPAHCTBE U MOJI BOJIOM - TaK e U3BeCTeH Kak MOCKOBCKUI JOrOBOp, noanucad S aBrycra 1963 roaa.

3. JIoroBop 0 NOA3EMHBIX AJEPHBIX B3PbIBAX B MUPHBIX LIEJIAX - IPOJOIKEHUE U pa3BUTHE I1.2,
noamnucad B Mae 1976 roma.

4. IIpyHUMIIBEI, Kacalolecsl UCTIONb30BaHUs AAEPHBIX UCTOYHUKOB SHEPIMU B KOCMHUYECKOM
MIPOCTPAHCTBE - MPUHSATHI pe3omorweii 47/68 'enepanbHoit Accambnen ot 14 nekadpst 1992 rona

ITUMH JOrOBOPaMHU:
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1. dakTHYECKH 3arpeleHbl pa3padoTKU BHICOKOI(D(EKTUBHBIX SII€PHO-UMITYJILCHBIX JIBUTATE-
nei (.2 u 11.3) 17151 ONETOB B ITYOOKU KOCMOC

2. Cepb€3HO OrpaHMYEeHa SHEPreTUKa SIAEPHBIX MCTOYHMKOB HEpruu (m.4, paspelieH Kak
ucrounuk 3Hepruu TOJIBKO ypan-235)

3. Kareropruecku 3anpenieHo paciiMpeHue IpUCAUKIIMY IoCy1apcTB HA BHE3EMHBIE TEPPUTO-
UM - OCHOBHOU CMBICIT TEPPUTOPHATIBHON SKCTIAHCUU U Pa3BUTHsI 3eMHBIX rocygapctB. COOCTBEHHO,
XBaTWJIO OBl M KaHAAJIOB MYHKTA 1, HO K HeMY ISl HAIE)KHOCTH JOOABUIIA TUPH BCETO OCTAILHOTO.

Bbixoa U3 TeHH KOCMOHABTHKHM U LIAr 3a MOPOr

JI71s1 mabHEeIero pa3BUTHsI YeI0BEYeCTBa HEOOXOAMMO, KaK MUHUMYM, TIOJTHOCTBIO OTMEHUTh
«JloroBop O MpUHLMIMAX AEATELHOCTU FOCYJAPCTB M0 UCCIEAOBAHUIO Y UCIIONIb30BAHUIO KOCMUYE-
CKOTO TMPOCTPAHCTBA, BKJI0Yast JIyHy U JApyrue HeOecHble Tena», CO3/1aB BOZMOKHOCTD MOSIBJICHUS
BHE3EMHbIX TEPPUTOPUI Y 3eMHBIX TOCYAAPCTB.

Cepb€3HO U3MEHUTD JAOTOBOPA O SAEPHBIX UCIILITAHUSX U COTJIAIIEHUE O sIIEPHBIX UICTOYHUKAX
SHEPruM - OTKPBIB IOPOTY MacCOBOMY MCIIOJIb30BAaHUIO SAEPHOI SHEPTUU B KOCMOCE.

OnpenenuTs MOHSATHYIO LIeJb Ha OJIMKANUIIYIO, JIET ISATHCOT, KOCMHUECKYIO MEPCTIEKTUBY BCETO
U3 TPEX IIYHKTOB

1. ITpomsiiieHHOE OcBOeHME JIyHBI

2. Pa3zBenka u Hauas10 mpoMbliiieHHoro ocBoenusi ['masnoro Iosica actepounios - mexy Map-
coM u FOnurepom

3. TeppadopmupoBanue Mapca ¢ nomorbio cBenéHHbIX U3 [maBHoro Ilosica actepousoB
KOMETHOTI'O TUIIA, TO €CTh COCTOSIIIMX U3 BOAbI U 3aMEP3LLIUX Ta30B
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I'naBa 2 Ha yém Pockocmocy noruars SpaceX

B niepBoi#i r1aBe ObLT KOHCTAaTMPOBaH (DaKT IOPUANIECKOTO OTKa3a YeI0BEYeCcTBa OT KOCMUYeE-
CKOMH 9KCITAaHCUU 1ECThAECAT JIET HazaA. Jloro Jiu, KOPOTKO JIM, HO 3aIlPeT Ha MEKIoCyJapCTBEHHOM
YPOBHE yaJ10Cch OOONTH 3a CYET YacTHOM MHMLMaTuBbL. [la, 1 00 Macke Haiem MioHe 1 ero pakerax,
CIEABIIMX BTOPYIO MO CUETY PEBOJIONMIO B KOCMUYECKHX 3amycKax. [lepasi, ecim Ko 3a0bu1, Oblia
coBepiueHa 4 oktsa0ps 1957 roga B Poccun.

Ilepen kocmuueckon nHAycTpUen 3emim 3acityra Macka paBHo3HauHa 3acinyram ['enpu ®oppa.
Mack, kak 1 Popz, He U300pENT HUYEro HOBOIro, OH He ObL1 EPBOIPOXOALIEM, IEPBBIM KOHCTPYKTO-
poM (kak benn n Kopos€B), posioxuBIIMM YeI0BEYECTBY 1OPOry B KOcMoc. OH BCEro JIMIIb CHeJIall
TO ke camoe, uTo U Popx - Mack caenan KoOcMUUYECKHe 3aITyCKU TaKUMM ke OOIIEIOCTYITHBIMU, KaK
dopn caenan oO1EJOCTYTHBIM ABTOMOOMITb.

[pu 3TOM, pazymeercsi, 000151 IEPBOITPOXOALIEB HA OUYEPETHOM IOBOpPOTE McTopHu. Teneps
yxe PockocMocy Ha/lo IOTOHATH IIYCTPBIX KOHKYPEHTOB, HO BOT MPOOJieMa - IOTOHATh He Ha YeM.

Benp y PockocMoca ocranucs [1s1 MacCOBBIX 3aIlyCKOB BCETO JIBA TUIIA PAKET

1. Jlérkoro knacca "Coro3-2". Hanéxuble, oTpadOTaHHBIE, HO UMEIOIIKE [1BA HEYCTPAHUMBbIX
HeJoCTaTKa:

- MaJteiii Bec moJIe3HOM Harpy3KH, BRIBOIMMBIN Ha HU3KYIO OMIOPHYIO opouTy 1 K JlyHe. [lanbiie
HUYEro Ha 3TOW paKkeTe He 3aIlyCTUTb.

- BBICOKYI0, OTHOCUTEJIBHO KOHKYPEHTOB, CTOUMOCTD 3aITyCKa.

2. CpenHero (110 cCOBpEMEHHBIM MepKaM) KJ1acca AHrapa-AS. [lo cux nop 3ra pakeTa He BhIBEsIa
Ha HU3KYI0 onopHyo opouty (HOO) none3Hoii Harpy3Kku, a He UMHTAaTOPOB, BECOM B 24 TOHHBI, COOT-
BETCTBYIOLLEH €€ 3asIBJICHHBIM ITapaMeTpaM U (paKTUYECKU OCTABIIKCh B CTA/AMU JIETHBIX UCTIBITAHUI.
Llena 3amycka Ha MOPSAKK (XOTh B aOCOMIOTHBIX IM(pax, XOTh B pacuyéTe Ha KMJIOrpaMM MOJIE3HON
Harpysku) Bbiie, yem y "Corosa".

Bce ocranbHble paketsl n100 yxe Bc€ ("IIpoToH" Ha renTusaoBOM TOIUIMBE) JHOO elé He
("Co103-5", OH e ylnydlIeHHBIM U umnopro3amenieHHs "3enut"). I1pu stom "Coro3-5" no Becy
BBIBOIMMOM Harpy3ku 17 TonH xyxe "[Ipotona", nogaumasniero Ha y sxe HOO 22 tonnbl. KoneuHo,
9KOJIOTMYHOCTh HE CPABHUTb.

Hnsa cpaBHenus, Falcon-9 HatoMm ke TormBe (KEPOCHH/KUIKUNA KHACIOPOA), 4TO U AHrapa-
AS5/Coro3-5 BeiBonuT Ha HOO

- 22,8 ToHH Oe3 BO3BpAILleHH s IEPBOM CTYIIEHU

- 17,4 TOHH c BO3BpallecHUEM NIEPBOM CTYIIEHN)

CronMocTh BBIBOAA IIPY 9TOM TAKOBA, YTO CEMYAC IIOYTH BECh PHIHOK KOMMEPUYECKHUX 3aITyCKOB
Ha 3emuie 3a0pai cebe Mnon Mack. Urto penars? OTBeT mpocT - PockocMocy HykHa HOBasi pakera,
YZIOBJIETBOPSIOLIAs CAEAYIOIUM TPeOOBaHUAM

- 3aIycK ¢ IMycKoBBbIX KoMIulekcoB "AHrapbl" B [Inecenike u Bocrounom

- I'py3onogbEMHOCT, MUHUMYM B 1,5 pa3a 6osbiiie yeM y "AHrapbl-AS

- MHOropa3oBOCTb eaTesibHa, HO Ha NIEPBbIX N0pax He 0Os3aTesbHa

ITouemy nepBoe ¥ I71aBHOE YCJIOBHE - UCTIOb30BAHKE CYIIECTBYIOLIEH MTyCKOBON MH(PACTPYK-
Typbl? [IoTOMY YTO CTPOUTENBCTBO "'C HYJIsA" IMYCKOBOTO KOMILIEKCA 3TO COTHU MUJLTUAPIOB pyoen u
JIET AeCATh, KaK MUHUMYM. KOHEUHO, /151 cepbE3HOro yAeIIeBIeHNs CTApTOBOIO CTOJIa MOXHO B3AITh
3a OCHOBY "TabypeTKy" Starship, HO B 9TOM cTaThe JaHHBIN BapUAaHT HE PaCCMaTPUBACTCS

Bo3MokHO 1 "BIOMXHYTH" pakeTy B IOJATOpa pa3a OoJIbliie rPy30MoAbEMHOCTHIO, YeM AHrapa-
AS, Ha TOT ke cTapTOBbIi cTON? MOXHO.

Ackn3Hoe TexHnyeckoe 3aaanue (T3) Ha OBYXCTymeHUYATyI0 paKeTy TSKEIOro
KJjlacca, COBMeCTHMYIO ¢ IyCcKOBbIM KomiLiekcoM PH Axrapa
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Tsox€nas pakera B reOMETPUYECKUX pa3Mepax pakeTsl AHrapa-AS. Bmecto cBs3ku 5 yHuBep-
CAJTBHBIX PaKeTHBIX MojyJiel ¢ apuratesssmMu PII-191 (4 G0OKOBBIX, OVH IEHTPAJIbHBIN ) UCTIONB3YETCS
riepBast CTyreHb eJMHbIM OJIOKOM (TabapuThl: AUaMeTp 8 MeTpoB, ITHA 34,3 MeTpa) C reoMeTpuye-
CKU aHAJIOTUYHBIM pacrnionokeHueM S5 npurarenedt P/I-191 cymectByioriei pakete Anrapa-AS s
BO3MOKHOCTH MCIIOJIb30BaHM S CYILIECTBYIOLIEH MTyCKOBOUM MH(PPACTPYKTYPHI.

Bropas crynens (rabaputhl; tuametp 8 MeTpoB, anuHa 12,3 merpa), nurarens PII-0124A.

TornmBo /17151 BceX CTyIEeHel - KepOCHH, OKUCUTENb KUAKUIA KUCIOPO

Pacuérnblii 00bEM TOTUIMBA!

O6weMm TormBa (1-s1 crynens) ~800 T

O06bEM TormBa (2-5 crymnens) ~150 T

OrieHKa Macchl ¥ Ipy30MOABEMHOCTH

CraproBasi Macca ¢ TOIUTMBOM Oe3 mojie3Ho Harpy3ku: ~1002 T.

Cyxas macca KOHCTPYKLMM paKeTbl-HOCUTEJISA: 52 TOHHBI, B TOM YHUCIIe

IlepBas crynens: ~43 T

Bropas crynens: ~9 1

Pacuér rpy3onoasémuoctu Ha HOO 200 kxm

1. Pabora niepsoii crynenu (P/I-191M):

Tara: 5 x PI-191M = 1170 1c (B Bakyyme)

VnenpHbiil uMiyibse: 338 ¢ (B Bakyyme)

CraproBast Mmacca: m_naul = 1002 T + ITH

Koneunas macca: m_xonl 1002 800 T + ITH=202 T + ITH

2. Pabota Bropoit crynienu (¢ PII-0124A):

Tara: 30 tc, YU: 359 ¢ (Bakyym)

CraproBast Mmacca: m_nHay2 = 150 +9 1 + [TH=159 T + [1H

Koneunag macca: m_xkoH2 =9 1 + [TH

Tpebdyemoe deltaV2: 4500 m/c (¢ y4ETOM IpaBUTAIIMOHHBIX TTOTEPH)

YpaBHeHue

deltaV2 = 3599.81In (mkon2muau2) 4500 m/c

Pe3yabTaTtnl pacuéra:

Hnsa deltaV2 = 4500 m/c:

In (159+ITH)/(9+ITH) = 4500/(3599.81) 1.28

(159+ITH)/(9+ITH) = e1.28 3.6

159+ITH = 3.6(9+ITH)

159 + ITH = 32.4 + 3.6I1H

126.6 = 2.6ITH

MMH=48,7T

[TpoBepka 1o nepBoy CTyNEHH:

-pu ITH = 48.7 1:

-mHa4yl = 1002+48.7 = 1050.7 T, mrxou1=202+48.7=250.7 T

-deltaV1 = 3389.811In (1050.7/250.7) 3389.811.444770 m/c

- Cymmapnoe deltaV: 4770 + 4500 = 9270 m/c (nocrarouno jjist HOO).

- Pesynbrar 48.7 T — TeopeTuyeckuil MaKCUMYM, HE YUUTHIBAIOILIMI:

- 'paButanmonnsie norepu (1200 m/c qyis 1-i ctynenn),

- AsponuHamuyeckoe conpotusienue (200 m/c),

- 3amacsl TormBa (ocTaTKu B Oakax, 2%).

[Mpunumaem pabodee 3HaYeHHE Macchl ojie3Hou Harpy3ku (ITH) kak 85% ot TeopeTndeckoro
MaKCHUMyMa

MH=4871x0.85=414rT
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. CenvH. «JIyHHBIH pyOesx»

Cymmaphas craproBast macca npemiaraemord PH 1043,4 ToHHBI, BKJTIOYAs MTOJTHYIO 3alpaBKy
TOIUIMBOM U TOJIE3HYI0 Harpy3Ky 41,4 TOHHBI (BKJTIOYAsi Maccy oOTeKaTessl M KPErEkKHbIX JIEMEHTOB
ITH). CraproBas macca cymectByiomeil AHrapsli-AS 773 ToHHBI. BrioniHe peanbHO yKpenuThb cTap-
TOBBI CTOJI JIsI 3aITyCKa B TOATOpa pa3a Oosee TSHKENOM pakeThl - 3armac MPOYHOCTU TaM 3aJI0KeH
W3PSAHBIN.

I'maBHas npoGiemMa B M3rOTOBJICHUH TaKoOH pakeTsl - 6aku PH quamerpom 8 metpos. VX Hamo
M3rOTaBJIMBATh HEMOCPEACTBEHHO Ha KOCMOIpOMeE, Kak 3To Aenaercs B SpaseX, JIMOO JOCTaBIsATH
Ha KOCMOJAPOM BO3JIYITHBIM TPAHCHIOPTOM, KaK 3TO ObLIO C OaKaMu IEHTPAJIBHOrO OJIOKA paKeThl
"Dueprus’.

[aGaputel neHTpasbHOTO OJ10Ka (Osoka L) pakeThl-HOCHTENST «HEeprusi»: mHa — 58,1 M,
auametrp — 7,7 M. A3poApOoMbl Ha KOCMOJIPOMAaX UMEIOTCS

CHmkeHue ce0ecTOMMOCTH 3alyCKOB 3a CYET MHOTOKPATHOr0 HCHOJIb30BaHNSI IBH-
rareJieil NepBoi CTyNmeHu.

Boiire Obl1a moka3zaHa BO3MOXKHOCTh CO3/IaHMS TSIKEIOW paKeThl TPYy30MoIbEMHOCTHIO 40) TOHH
TOJIe3HOM HArpy3kd Ha HHU3KYI0 orniopHyio opouty (HOO) Beicotoit 200 kmiomerpos. [Ipeniarae-
Masi paKeTa BHIIIOJHEHA B IpejesiaX BHENIHMX rabapuToB yXke CyliecTByomend AHrapei-AS, HO He
W3 CBSA3KW YHUBEPCAIBHBIX pakeTHbIX mMomyited (YPM), a o oObIMHOM OBYXCTYIIEHYATON CXeMe C
YBEJIMYEHHBIM TUAMETPOB MIEPBOM ¥ BTOPOU CTYIIEHHU JI0 8 METPOB, NMPH COXPAaHEHUN MaKCUMAJIbHOM
BBICOTHI 56 MeTpoB. BHelHui BU oxox Ha pakety Starship Mnona Macka, HO B 1Ba pa3a MEHBIIIHIA
TI0 BBICOTE, BCero 56 MeTpoB, U ¢ OoJiee HU3KOW TPY30MOIbEMHOCTHIO - peasibHble 41 TOHHA BMECTO
100 TOHH KOHKYpEeHTa.

Takue napaMeTpsl 3aJaHbl YCIOBUEM UCIIOIb30BAaHUS CYHIECTBYIOIIMX CTAPTOBBIX CTOJIOB /IS
Amnrapnl-A5 Ha kocmoapomax [Tnecerik u Bocrounsiii. COOTBETCTBEHHO, KOTUYECTBO U CXEMa Pacrio-
noxenus neurarened PII-191M ananoruynsl AHrape-AS, BeCb IPUPOCT IPY30N0IALEMHOCTH JI0CTH-
raeTcsi yBeJIMYeHHEM KOJIMYeCTBa TOIUTMBA B 0aKax TUaMeTpoM 8 METPOB U YBEJIMUEHUEM BpPEeMEHH
padoTHI IBUTATEN e TIEPBOM CTYIICHH.

Bo3MosxHO JI1 UCTIONB30BaTh MEPBYIO CTYIMEHb TAKOW pakeThl HecKoJbKo pa3? Jla, Minon Mack
MOKAa3aJl MPUHLUITMAIBHYI0 BO3MOKHOCTD YCIIEIIIHOIO BO3BpaTa Ha CTApTOBBIN CTOJI IEPBOM CTYIIEHU
TSKENION pakeThl, HO JUIsl CTAPTOBOTO CTOMa AHTaphl-AS 3TO MOKa HEBO3MOXHO. DaKTHUUECKH HA0
CTPOUTh HOBYIO OaIllIHIO OOCITYXXKHWBaHUSI C MaHUMYJISATOPAMH 3aXBaTa MEPBOW CTYNEHH U TPATUTh
MHOTO JIeT Ha OTPa0OTKY BO3BpAaTa M MOCA/IKHM Ha CTAPTOBBIHA CTO.
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. Cemun. «JlyHHBIH pyOex»

Hazo ynpoctuth cxemy BO3BpaTa M 9TO BO3MOKHO, OTKa3aBIIUCh OT BO3BpaTa OAKOB TOILIMB-

HOW TIapbl ¥ 00eCrieYrB BO3BPAT TOJIBKO OJIOKA JBUTATEsIel TIEPBOW CTYIeHU, UCTIOJL3Ys CriacaeMBblii
npurarenbabii makeT (CHIT) nepBoit cTymmeHu TSKETON pOCCHIICKON pakeThl. Pa30epém qocTonHCTBa
Y HEJOCTaTKU TMPeaiaraéMoro BapuaHTa MHOTOPA30BOM PAKETHOM TEXHMKHU IO CPABHEHHIO C YKe
UCTIONb3yeMbIMHU.

1. Cucrema Cnacaemoro [puratensnoro INakera (CIIT) st mepBoid CTyneHu TSKEIOU poc-

CUICKOW PaKEThI

Konuienmmus: otnenenue asuraresibHoro 6joka ¢ 5x PII-191M nepBoii cTyrnieHu mocjie Beipa-

OOTKHM TOILIMBA, €r0 BO3BPAT HA MApaIoTax ¢ KOppeKIpel penéryarbiMu pyasimu. [lapameTps nBu-
raTesibHOro 0s10Ka niepBoi cryreHu B Bapuante C/IIT:

Huametp - 8 M

Bricora - 4,5 m

Cyxast macca - 25 T

Hpuraremu - 5 x PI1191M

Cymmapnas tsra (yci.) - 1085 ¢

Pecypc (neponavyasibHbii) - 10 monéron

TouHOCTh MOCATKM - +/- 15 M

HocTtouHcTBAa:

a. DxoHoMus 10 47% croumocTtu cTynenu (npuratean — 60% 1eHbl NepBO CTYIIEH!

6. MuHnMasbpHast MofiepHU3alUsT UHPPACTPYKTYPhl — COBMECTHM C JEWCTBYIOIMME CTapTO-

BBIMHU CTOJIaMH

93)

B. [IpocToTta BoccTaHOBJIEHUST — MEKIOIETHOE oOcyxuBanue 14 quedt (mpotus 60 y Falcon

r. Tounocts nocaaku +20 m ¢ UN-koppekuueil u HaBeaenueMm 1o Maskam/I JIOHACC
Henocrartkn:

a. [otepst 0.9 T nosie3HOI Harpy3Ky Ha CUCTEMY BO3Bpara

6. Puck noBpesk/ieHrst Ipy TUNEP3BYKOBOM OTAeIeH!H (CKopocTb 4,5 M)

B. OrpanunueHHblii pecypc — 8-10 mon€roB u3-3a MapaiioTHOM CUCTEMBI M HArpy3Kax Ipu

nocCaaKe Ha 3€EMJIIO

CpaBHuTenbHBIN aHaNN3 3(PHEKTUBHOCTH (OPUEHTUPOBOYHO)

Mapametp can (Pd) Falcon 9 Starship
3KOHOMMSA Ha MyCK 22-28% 30% 70-80% (nporHos)
Pecypc 610ka 8 nonétos 15 NonéToe 100+ nonétos
BoccraHoBneHue 14 aHelr 24 yaca 1 yac (uenb)
MHdpacTpyKTypHble 3aTpathl  $150 MAH $500 MAH >%2 mnpa

uxnorpamma padotsr CIIT
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. CenvH. «JIyHHBIH pyOesx»

om Bucora 150 .

CraBuniaysn PP {sepiukans +2°)

_—

Homangs Packpers!” (100

Masoreveparope HNO PaBouse nonciwerse PCY Mrzrdhopma lawerse yaapa

om Bucora 150 .

Comate Ha A0 (3tempron 180 widm)

Masoreveparope HNO PaBouse nonciwerse PCY Mrzrdhopma lawerse yaapa

2. KimoueBble KOMIIOHEHTHI:

"

D

InemeHT

TexHvueckoe pEWEHNE

Cucrema KpenneH1Aa

MupobonTsl K3 ctanm BHC-2 (paspbiBHoe ycunue 120 1/60nT) x 16 wr.

Matepwan Kapkaca v obwwsky CANN

NepPBOW CTYNEHK

TuTaHoBbIe crnaesl AnA oebcneyeHuna Tpeﬁyemoﬁ NPOYHOCTK

TonameHble MarvcTpanm

bricTpopazbémHble coeaMHenus (BPC) MarmcTpaneid TONAMBHOW Napsl C
NMHeBMO3aTeopaMm (BpemMa oTkIoueHua: 0.2 cex)

Tennozawmta

Yr1epoa-yriepoAHeIl KOMNo3uT (pabodan t° 1500°C) Ha HUXKHEM nosAce

Mocagoudan cucTema

4 TopMO3HbIX NapawoTa (040 m)

PeweTyatbie pynn

4 aspoAMHaAMUYECKMX PelLETKM 11 M C MEXaHWU3MaMK packaiblBaHua
M MOBOPOTa Ha ABMUraTe/lbHOM MOAYNE MNepBoi CTyneHmn

HaayeHble NnocaaouHble ONopbl

4 Wwr. (pacnpeaeneHue Harpysku 6.2 t/onopa)

Hanysnbie nocagounsie onopst CHAIT npu nocaake "npuratensiMu BHU3"

KomnoneHTt XapakTtepucTukm
Qopma YceuéHHbIlA KoHyC (BoicoTa 4.2 M, BocH. 1.5 m)
Matepuan KoMNO3KWT: KeBnap + TepMOCTORKMA CUAMKOH (t°max 800°C)

Cuctema HapayEa

TeepaotonaneHsbie rasoreHeparopel (MaMs; — Naz)

Bpemsa packpbiTvA

0.6 cek (0T KOMaHAbl A0 DHKCALMK)

AmopTraaumna

Cxatwve rasa

3. Msrkue nocagounsble miatgopmsl st CHIT




. CenvH. «JIyHHBIH pyOesx»

OpraHu3zanyst MOOWJILHBIX/CTAITMOHAPHBIX MIOCAJOYHBIX IIAT(DOPM BIOJb TPACCH MOJIETA paJiv-
KaJIbHO CHU3UT PUCKU U CTOMMOCTb BoccTaHoBJIeHU . [Ipu TouHocTu nocaaku +20 m (¢ Koppekiueit
PP/PCY) 310 peanuzyemo.

Kocmogpom Tpacca nonéra Pacctoanue go 1-it nnatgopmel  Yucno nnatpopm
Mneceuk C-CB (asmumyT 35°) 320 Km 3 (c warom 80 km)
BocTouHbIA FO-B (asumyT 110°) 280 KM 4 (c warom 60 Km)

L

4. KoHCTpyKIMs COOPHBIX MOCAIOYHBIX TIAThopM
It L

Napamertp PeweHue lNMpeumyuwiecteo

HaaysHoW cbopHbid kKapkac (06wmid 860 m) m3 (Bec 1.8 1 — Tpancnoptvpoeka

|OcHoBa i £
TEPMOCTOMKOrO CUAMKOHA BEpTONETOM
| MoxkpbiTHe CoToBble aNtOMWHMEBLIE MaHENW C Boizepxweaet t° 600°C (Boixnon

|mocagoyHOro nonn KEPaMMUECKMM HanbleHMEM PCY)

MHesmonoaywkwn (aaeneHre 8 atMm OT Kapkaca)
| AMOpTM3auma + C/IORA rPaHyNMPOBaHHOIO a3porens nog MNornoweHwe yaapa o 12 mfc
COTOBLIMI NaHenAMK

Haeurauwsa Paanomaskm + MK-npoxekTopsl BravmocTs B TyMaH/HOUb

5. IpuHIMNI JBOMHON aMOPTU3ALIUK:

OpMaLHa NNAThOPMbI OcTaTouHas neperpyaxa
Jedopmay top PETPY

Kacanue — Cwatue HIMO Ha 40% — c
Ha 15% <3g

a. HanyBnas nocanounas miargopma + HaayeHsle onopbl HITO: 180 xIx (70% ynapa)

6. [Tnardopma: 80 kIx (30%)

Cymmapho: 260 k]I 6e30macHo /1S anmapaTypbl TPy CKOPOCTH Kacanus 4 m/c

B ciyuyae aBapwmiiHbIX cuTyaruii Bo3moxHa nocagka CIIT ¢ pa3BEpHyThIMU B padouee coCTo-
sIHME HaJyBHBIMHU OTIOPaMU Ha BOIHYIO IOBEPXHOCTh O€3 CYILIECTBEHHBIX MOBPEKICHUN JBUTATENIEH.

6. Nnterpauys ¢ MHQpacTpyKTypon

a. Hnsa Tlnecenka:CranuoHapHbie MmatgopmMbl HA Cyllle MO OCHOBHBIM Tpaccam Tojéra +
MOOWJIbHBIE B 3aBUCMOCTH OT TPAEKTOPUH BbIBEICHUS

6. s Bocrounoro: ITnaByune ruiatpopmbl Ha CHETUIEHHBIX OopTamu Oapskax (KOppeKIus
nosutuu [JIOHACC).ITpumep: bapxa B Oxotckom mope (55° c.ur., 150° B.1.) cMelieHue J10 5 K.

B. [locraBka C/II1 Ha kocmoapom miist TO nocsie mocaiku OCyIecTBIsieTcst BEpTojaeTroMm Mu-26
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. Cemun. «JlyHHBIH pyOex»

I'naBa 3 Kputuka JyHHOH nporpaMmmsl SpaceX ¢
KOHKPETHBIMH NPeJI0KEHUSAMH M0 YJIydlIeHHI0

B nanékom yxe npeassidopHoM mbuty-2024 Miton Mack nopasui Bcex oOenaHueM OTITPAaBHTh
coil Crapiun Ha Mapc yepe3 aBa roza. IIpomuio croneko Jiet, a Mapc BCE Tak ke KpacuB U HETpH-
cryneH. [Ipy 3TOM OHATHO, YTO /17151 TAKOM 1aJIbHEN SKCIEAULIMU HaJ0 Obl CHauas1a OTPEHUPOBAThCS
Ha KOIIIKax Ha OmkaimeM K 3emiie HebecHoM Tesie. Beicagutes Ha Jlywe.

BecpMma OpicTpo au3aiiHepbl Macka HaprCOBaJIM IPOTOTHIT JIYHHOTo BapuaHTa Crapiiuna, npH
3TOM B YroJly IU3aiiHy IPUHECIIU B KEPTBY paszeieHne KOCMMUYECKUX Kopaliei U CTaHIMiA Ha U30-
JIMPOBaHHBIE OTCEKH, HY U ITOTOJIOK BEPXHEH MaryObl Ha BHICOTE 12 METPOB BHI3BIBAET OECIIOKONCTBO
O TICUXMYECKOM 3/10pPOBbE JU3aiHEPOB.

SPACEX HLS SUBSCALE PROTOTYPE*

FORMER STARSHIP S22
DESIGN GUIDED BY @The2x4
GRAPHIC BY @mcrs987

*PROTOTYPE NOT REPRESENTATIVE OF THE ACTUAL FLIGHT VEHICLE

SPACEX HLS SUBSCALE PROTOTYPE*  .cheens sMuLaTiNG WINDOWS
FORMER STARSHIP S22
@mcrs987 ) FOUR SEATS

CONTROL INTERFACES

LIFE SUPPORT OUTLET

(PERFORATED DUCT)
MAIN CABIN ,

STORAGE RACKS CREW BUNKS

q
L]
T === Eommy T
U = | SHOE COVER STORAGE
\

LIFE SUPPORT

ENTRANCE SYSTEM SWITCHBOARD

“PROTOTYPE NOT REPRESENTATIVE OF THE ACTUAL FLIGHT VEHICLE
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J. CemnH. «JIyHHBIN pyOex»
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. CenvH. «JIyHHBIH pyOesx»

Raptor
Engines

Common  Fuyel Plgiyliz::d Fuel Header
Fuel Transfer Tube ~ DoOme Dome g Tank

9m Diameter L o o ' 22

) . : LOX Header
Aft End LOX Main Fuel Main LOX Header

Tank Tank Feedline Tank

Beicora 50 mMeTpoB npu JuamMeTpe Bcero 9 METpoB A€J1aeT MOcaiKy "Ha XBOCT' BECbMa HETPU-
BUAJILHOU 3aJa4€eil, TaXke C yUETOM pa3HECEHHBIX TIOCA0UHBIX OMOp. YKJIOH B 15 rpaaycoB, mpocaaka
pEroyInTa ¥ NpoYre HEOKUIAHHOCTH, TO3HAHHbIE B ITpOrpaMMe "AMoJUIoH", MOT'YT KpalHe IedaabHO
3aBepuTh nocagky TAKOI'O Bapuanta Crapmmna Ha JIyny. He rosops yxe o Tom, uro Ha HOO
(HU3KYI0 OMOpHYI0 opOUTYy) BOKpYr 3emim CTapIivi BBIXOJUT C MPAKTUYECKU MyCTHIMU Oakamu,
norpatus BCE ropiodyee Ha 10pa3roH 10 mepBoil KocMudeckoil ckopoctu. TpeGyeTcs 3anpaska Ha
opOuTe - HECKOJIBKMMU TaHKepaMu. YTo camo 1o cebe BecbMa HeTpUBUAJIbHAS 33/1a4a, a HECKOJIBKO
pas3 noapsj, Kak 3To miaHupyetr Mack - Tem Oosee.

ATy 3aJayy MOXKXHO PELIUTH T'Opa3/o MPOLLE - HCMOJb30BaTh ABYX IIyCKOBYIO CXeMy.

B nepseiin pa3 BoiBoautcss Ha HOO cunbHO u3meHeHHbl Crapumn (0 HEM HMKE), BTOPbIM
MycKoM BbIBouTcsl OykcrpHbiil Monysib HOO - Jlynnas opouta - HOO. daktruecku, 310 ABa O10Ka
apurateneil Crapiimna ¢ TOIJIMBHBIMU OaKaMu, MOCTABJIEHHBIE JPYT HA JIpyra U MPHUKPBIThIE TOJI0B-
HBIM OOTEKaTesIeM.

o gl

‘i

[NepBblii GJIOK BEIBOAMUT MOJHOCTBIO 3aIpaBieHHbIH OyKcu pHBIA Moayb Ha HOO, rie oH CTBIKY-
ercs ¢ "nmyHHsM CrapmmnoM”. Hukakoi epekayku TOIMBa, 00e YacTH 3arpaBiieHbl enié Ha 3emiie.

Jlynnbiii Ctapiun KapIuHaIbHO OTJIMYAETCs OT U3bICKOB IM3aliHEpOB. Bo-1epBbIX, OH CUIIBHO
MeHbIIIe TI0 BhicoTe - He Ooniee 10-12 MeTpoB (mpu Auamerpe B 9, HAMIOMHIO), BO BTOPBIX - HA HEM
3akperuieH Dragon 2 B BapuaHTe 1l TyHHON MUCCHH, B KOTOPOM M HAXOAUTCS SKUMAXK MIPU CTapTe
¢ 3emun.
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. CenvH. «JIyHHBIH pyOesx»

= P e

UYro peraer mpodieMy CriaceHus KUNaxa rnpu Joobx npodiemMax 3amycka. Ha camom Crap-
IIMAIe HUKAaKUX CUCTEM aBapUIHOIO CMaCeHUsl HET U HEMOHSATHO Jjaxke, e X Pa3MECTHTh.

INoHsATHO, YTO GOKOBBIE KpbUIbst CTapIluma B 3TOM ciiyyae OyayT He HyKHbl. B mpeaiaraemom
BapuanTe y CTapiiua ABa repMETUYHBIX OTCeKa SKUIaxa, HeTepMETUUHbIN OTCEK B HU)KHEN YacTH,
1€ pa3MelleHbl IBUratesy rnocagky Ha JIyHy ¢ pa3iBHKHBIMU OMOPaMH, a TAKXke CKJIAJUPOBaHbI
JIyHHBIE POBEPHI U IIpouee 000pyI0BaHUE, HEOCPECTBEHHO BHITPYKaeMOe Ha PEroJIuT.
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. CenvH. «JIyHHBIH pyOesx»

S Pal i a

Jnst gyero Ha Crapmmn nmoHanoousock craButh Dragon 27 [Totomy yto CTapiimil B 3TOM Bapu-
anrte Hukyna c Jlyasl HE yreraer, a ocraéresi Ha IOBEpXHOCTH Kak JIOJITOBPEMEHHas JiyHHast 0asa ¢
BecbMa OOJIBIIMM TepMETHIHBIM 00bEMOM. Borpoc, mprityHsiercst i Dragon 2 "BepxoM" Ha JIyHHOM
Crapimrie WIv OTAETBHO - TIOJIEKUT OOCTOATEIBHOMY 0OCY K JICHHIO.

[Tpu 3aBepieHU: TPOrpamMMbl padOTHI SKHUINAX W3 JTyHHOU Oa3bl epexonut B Dragon 2, KoTo-
phiii crapTyeT ¢ JIyHbl Ha MHTETpUPOBAHHBIX B KOPaOib Apuratensx SuperDraco, HCronb3yeMbIx Ha
niepBoM 3Tarie nosiéra kak CAC (cuctema aBapuiiHOTO CIIaCeHMS).

Taru atux gBuraresnen xsaraer ajs nenaeit CAC Ha 3emie, a yx Ha JIyHe ¢ MeHbIIIEH MOYTH
B IIIECTh Pa3 CHJIOH TsKeCTH OyIeT BIIOJHE JOCTATOYHO IS BHIXOA Ha OKOJIONYHHYIO OPOUTY U CTHI-
KOBKY C OXHJIQIOIIUM TaM OyKCHpHBIM MoayJeM. Hy a moTom - Tpu ITHS ¥ 9KUIMaxX BO3BpaIaeTcs
Ha 3eMIo.

Bykcuphblii Mogynb B 9TO cxeMe MOKHO ocTaBuTh Ha HOO B oxujgaHuu 3anpaBKyd OAHUM
TaHKEPOM JIJIA CJIEYIOIIETO NOJIETA.
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. Cemun. «JlyHHBIH pyOex»

B npepyaraeMom BapuaHTe JIyHHBIX MHMCCHI 3a IIECTb 3allyCKOB BIIOJIHE peajbHO chopMHU-
poBaTh Ha MoBepxHOCTH JIyHBI JOJITOBpEeMEHHYI0 oOuTaemMylo 0asy u3 TpEX JyHHbIX CTapIIuIoB.
MO:XHO B OIHOM MEeCTe, MOXKHO U B Pa3HbIX JJyHHbIX peruoHax. [ToHaTHO, uTO Mcnonb3oBaTh Dragon
2 kak Takcu 110 JIlyHbl 1 06paTHO ropasao 3¢ heKTUBHEE U AEIIeBIe YeM rOoHATh OoJiee YeM CTOTOH-
Hple Ctapiunsl o Mapipyty 3emist-JlyHa-3emis.

JI1s1 BceX paccykAeHHi ajiee KaTeropudeckd HeoOXOAMMO BCTIOMHUTH Oecromaanyio ¢op-
Myi1y LIMOJIKOBCKOTO /1J151 pEaKTUBHOTO IBUKEHUS

V =1%In (M0/M1)

I'ne:

V — KoHeuHast CKOpOCTb, M/C

I - ynenbHBIN UMITYJIbC PAaKETHOTO JABUTATENS (OTHOLLEHUE TATH ABUTraTelisi K CEKYHJHOMY pac-
XOJly MaccChl TOILIMBA)

MO, M1 - HauasbHast Macca JIeTaTeIbHOTO anmnapara (moJyie3Hast Harpy3ka, KOHCTPYKIMS U TOTI-
JIMBO) U €ro KOHeYHasi Macca (1osie3Hasi Harpy3Ka U KOHCTPYKIIMS), KT

Oomue paccyxaeHus B IEpBOH IJIaBe HEOOXOAKM O IMTPOBEPUTH PACUETAMH, aXKe CAMBIMHU MTPO-
CTBIMH, YTO MO3BOJISIET czienath (popmysia Linonkosckoro. [TpubmkEéHHOE onpesiesieHne XapaKkTepy-
CTHK JIyHHOTO Takcu Dragon HauHEM ¢ pacyéra, CKOJIbKO M KaKOTO TOIUIMBA MOTPeOyeTCsl Ha MOCAIKY
JIYHHOTO KOpaOJis 1 B3JIET BO3BpaliaeMou Karcyibl. [la, TackaTh Tyga-ciofia Ha TIepBOM 3Tarie (31O
Ba)KHO, MOAPOOHOCTH TO3Ke) BCE, UTO 0OECTIEUMBAET CITyCK KOPaOsi ¢ OpOUTH BOKPYT JIyHBI U MsIT-
KYIO TIOCaJIKy - BECbMa HEPAa3yMHO.

Hrak, BBOIHbBIE:

- [lepBas kocmuueckast ckopocts 17151 JIyHsl (OHa ke opouTanbHas ckopocts Ha HOO) 1680 m/c

- Cyxoi1 Bec Bo3BpalaeMoii ¢ JIyHbl Karcysibl (C KOCMOHABTaMU, BEPXHsisl 4aCTh HA PUCYHKE)
7 400 kr

- Cyxo#l Bec NOCaJOYHOro MOIYJisl (BEC HUKHEH YacTy Ha PUCYHKE, KpOME TOIUIMBHOM apbl)
7 400 kr

- ToruMBHas mapa BO3BpAIla€MOM Karcy/ibl U MOCaJOYHOTO MOAYJIS MOHOMETWITUAPA3UH U
TETPAOKCH]] 1Ma30Ta

K Dragon 2 Hafo 100aBUTh pa3aBIKHBIE TOCAJOUYHBIE OMOPBI U JIECTHUILY JUIs CITyCKa Ha pero-
uT. TTIOHSITHO, YTO MOCAAOYHBIA MOAY/Ib (HMKHSSL YacTh) OyAeT HECKOIBKO OOJbIlle B IIMPUHY U B
BBICOTY.
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Nosecone
(not shown in
Dragon 1)

Pressure
section

Service sectior
(unpressurized)

Trunk
(unpressurized)

Dragon 2
(CCtCap and CRS2)

JlyHHBIT KOpaOib TporpamMMbl " ATIOJJIOH"OBUT TOpa3/I0 KOMITAKTHee U Jjierde. TakoBa ruiata
3a komgopt Dragon 2 - Gonboi repMeTHuHbIi 00bEM U TyaneT. [lapameTpsl JiyHHOTO KOpaOist
MPOrpaMMbl ATIOJUIOH:

Jlynnwiii omcex LM (Lunar Module), uau aynnolii kopadav, npeonasnauer 0as blcaoku 08Yx
KocMoHasmoe Ha JIyHy u eo3epauienusi ux Ha okoronyruyro opoumy. Macca omcexa 15 075,1 ke,
6 mom uucae 10,5 m monausa (mozo dxce, umo u 6 caysxceOHom omcexe). Paccmositue medxcoy npo-
TMUBONONONCHBIMU NAMAMU 8bInYyueHHo20 waccu 9,5 m. Omcex cocmoum u3 nocadouHoll cmyneHu
maccoti okono 10 m u 631emuoll CmyneHu mMaccoti okonao 4 m; kaxcoasi CmyneHs umeem ceou 0guza-
menu u monaueHvle 6aku. Xpynkas KOHCMPYKUUs OMceKa paccuumana Ha caraboe AyHHoe npumsi-
arcerue. [locadounas cmynens (cyxas macca 2035,3 Ke) CHAOH#CEHA ULAPHUPHO NOOBEULEHHBIM 08U2d-
menem ¢ pesyaupyemori msi2oti, MaKCUMANbHASL BeAUMUHA KOMOPOT paéHa npumepHo 4,5 mc. Ipu 0syx
PABAUYHBIX pedcUMax pabomsl osuzamenst msiza cocmagasiem 10-65% u 95-100% maxcumanvHol
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. Cemun. «JlyHHBIH pyOex»

msieu. Yoeavtwlii umnyavc oguzamens 313 ¢, makcumanvHas npooorxcumenviocme pavomot 1000
¢, xapakmepucmuueckas ckopocms 2,3 km/c (3anac monausa 8217 xz).

Janee mpuOIM3UTENTBHBINA PACUET HEOOXOIUMOro 00bhEMA TOTIIMBA IJTsI TIOCAJIKK U B3JIETA JIyH-
Horo Dragon 2 (ckopee Bcero 3, Beib U3MeHeHUsI OyAyT BecbMa CEphE3HBIE) MTPU MOCAIKE OTAETBHO
ot siyHHoro Crapiuna.

Jlynneiit Dragon 2 (nBuratenu Ha MMI/N204) - en. u3m - B3J€THasA CTyIeHb - KOpaliib B
MOCaJOYHON KOH(UTYPAIIUU C B3JIETHOM CTYIEHBIO

Macca HavaJibHas - KT - 16 185,06 - 43 873,18

Macca KoHeyHad - Kr - 7 400,00 - 23 585,06

yAeJbHBINA UMITYJIbC - M/c - 2 300,00 - 2 900,00

1 xocMm ckopocts Jlyna - m/c - 1 680,00 - 1 680,00

ckopocTb (popmyna LHuonkosckoro - m/c - 1 800,00 - 1 800,00

pacu€T TorumBa (OTAENILHO B3JIETHAS U MTOCaIouHast CTyrneHb) nl-n2 - kr - 8 785,06 - 20 288,12

HononuutensHbie 120 M/c ckOpOCTH, CBBIIIIE TIEPBOM KOCMUYECKOM 11t JIyHBI - 3arac Ha BCs-
Kue HeoxuaanHoctu. [loscHenue:

Koneunast Macca yka3zaHa mocie BbIpaOOTKH BCEro TOIUMBa. [[j1si mocaio4HOro Momyss (HUxX-
HsISl 9acTh, "OOYKa" Ha KapTUHKE BHIIIIE) KOHEYHAsT Macca MpuHsATa paBHou 7 400 Kr, Kak U IS BO3-
BpAIllaeMoi KarcyJbl (BepXHsisl 4acTh)

[Tarnsiii 3anac Tommsa cucteMsl CAC Ha nBuratensax SuperDraco (B npejiaraeMoM Bapu-
aHTe, UCTIONb3yeMou isl B3JIETa ¢ JIyHbI) B BO3BpaliaeMoit karcyse ceiiyac Bcero 2 500 Kr, Tak 4To
TOTUTMBHBIE OaKM MPUIETCS YBEJMUYHTH MO 00BEMY O0Jiee YeM B TPH pasa. 3a CUET COKpallleHUs] IKU-
naxa, KOHeuHO. JIo TpEX 4esloBEK, MaKCUMYM.

Jns1t mocanku Ha JIyHy HaJi0 MOJTHOCTHIO TIOTACUTD MEPBYI0 KOCMUUYECKYIO CKOPOCTb, TIPH CXO/IE
c opOuTHI, a rpu B3NIETe - e€ HaOpaTh. [Ipu 3TOM MocaanTh, O3 yUETa MacChl TOIUTMBA MTOCATOYHON
cryreHu. Hajo noutd B TPU paza Gonee TskENyI0 KOHCTPYKIMIO, YeM BEPHETCS HA OKOJIOTYHHYIO
opoury - 23,6 TOHH IpOTUB 7,4 TOHH.

Hano uckath pe3epBbl Beca U yJIydIlaTh apamMeTpsl IBUraTeIbHON ycTaHOBKU. Eciu ¢ npura-
TesibHOM ycTtanoBKoM CAC/B371€Ta c/1e1aTh HUYETo Heslb3s - TaM JIOJIKHBI UCTIONb30BaThest crporo HE
KPHOTeHHbIE KOMIOHEHTBI, TO C IOCAI0YHBIM MOIYJIEM BO3MOKHBI BapuaHThl. Harpumep, ucrons3o-
BaHMe [T OCA/IKKM OJHOTO ABHraresis Raptor 3 B MoanuIipoBaHHOM 151 IAHHOTO CJTydasi Bapu-
aHre. TorMBHas napa - CKWKEHHbI METaH U KUJKUN KUCIOPOI.

Jlynnsiit Dragon 2 (nBuratenu B3néTHoi crynenn Ha MMI/N204, nocagounoit Ha CH4/02)
- €/1. ¥3M - B3JIETHAsI CTYIIEHb - KOpaOiib B MOCAIOYHON KOH(PUTYpaIMK C B3JIETHOU CTYIIEHBIO

Macca HavaJibHas - KT - 16 185,06 - 38 115,22

Macca KoHeyHad - Kr - 7 400,00 - 23 585,06

yAeJbHBIN UMITYJIbC - M/c - 2 300,00 - 3 750,00

1 xocMm ckopoctsb Jlyna - M/c - 1 680,00 - 1 680,00

ckopocTb (popmyna Huonkosckoro - m/c - 1 800,00 - 1 800,00

pacu€T ToruBa (OTIEJILHO B3JIETHAS U MOCaIouHas1 CTyreHb) ml-n2 - kr - 8 785,06 - 14 530,15

Vike Jyudinie, SKOHOMUSI TIOUTH TMSITh TOHH. Tak pabotaer ropa3no Oosiee BBICOKAask CKOPOCTh
(ymenpHBIN MMITYJIBC B TAOJMIIE) UCTEUEeHUs Ta30B MeTaHoBoro Raptor 3 3450 m/c mpotus 2900 m/c
JBUTATEILHOM YCTAHOBKY HA BBICOKOKMITSAIIMX KOMITOHEHTAX.

Hcrnonb30BaHue OFHOTHITHOIO KPHOTEHHOTO TOIUIMBA (METaH + KUCIOPOH) Ha MapiipyTe
3emiis - JlyHa - 3eMJ1s1 HO3BOJISIET HE 3alpaBiIsTh I0CAJOYHBINA MOLYJIb HA 3eMile, a IPOU3BECTH ITY
OTepaINio Ha OKOJIOYHHON OpOUTe TIepeIMBOM TOIUTMBHOW Taphl M3 OAKOB MEKOPOUTAILHOTO OYK-
cupa, JoCcTaBUBIIEro JyHHbIN Dragon 2 k JlyHe ¢ Huskou onopnoi opoutsl (HOO) Bokpyr 3emin.
70T ke OyKCUp JOBe3eT KOCMOHABTOB 00paTHO 1 yxke ¢ HOO OHM CIOKOIHO BEpHYTCS Ha 3eMJTIO.

dopmyna [{nonkoBCKOro Mo3BoJIsieT OLEHUTh HEOOXOIMMBII 3arac TOTUIMBA /151 IepeMelleHHU T
nio Mapipyty HOO 3emiist - HOO Jlyna u o6parHo. Ho 31ech onqvH BechMa BaKHBIN HIOAHC.
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. Cemun. «JlyHHBIH pyOex»

BCE kocmuueckue anmnaparsl, jeTaBuive Ha JIyHy (COBETCKME, aMepUKaHCKUE U BOT HEIABHO
KUTANUCKUIA 30H]1) BO3BpALIAIUCh HA 3eMJTI0, BXOAS B aTMocepy Halllel TIaHeThl Ha BTOPO KOCMHU-
Yyeckol ckopoctd. UYTo TpedoBasio u TpedyeT YCUIeHHO!N TEIJIO3aIUThl U TIOBBIINIEHHON KOHCTPYK-
THUBHOW TPOYHOCTH CaMOT'0 BO3BPAIIIAEMOTO0 ammnapara, 4to J00aBJIseT BOUCTUHY AParolieHHbIe KUJI0-
rpammbl. [Touemy 310 nenaercsa? s «OecriaTHOro» TOPMOKEHUs 32 CUET aTMOCephl.

AmMepukaHckue "ATO/UIOHBI" MPU3EMJISLTUCH TIO TAKOMY K€ MPUHITUITY - TallleHue BTOPOH KOc-
MHUYECKOH CKOPOCTH MPOXOKACHHEM BEPXHHUX CIOEB aTMOC(hEphbl 1 OKOHYATEILHOE CHUKEHHE.

Jlenanoce 1 AenaeTcs 3T0 UCKJIIOUUTEIBHO pajyd SKOHOMUM TormBa. Popmyina L{nonkosckoro
OecriolagHa ¥ TOpMOKEHHE CO BTOPO KOCMUYECKON CKOPOCTH JI0 TMEPBOM KOCMUYECKON CKOPOCTU
C BBIXOZIOM Ha HU3KYIO OKoso3eMHylo opouty (HOO) 3emiu TpeGyeT moracuth mouTH 3 KIWJIOMETpa
B ceKyHy. [st cambIx 3(h(PEeKTUBHBIX XUMHUECKUX PAKETHBIX JBUTATENIel MOTpeOyeTcs TOIIMBA B
pasbl OoJIbIIIE, YeM BECHT CaM BO3BpalliaeMblii anmapar. [1oka 3T0 HEBO3MOXKHO.

CnepnoBatenbHO, JyHHBI Dragon w3 mpenplaymux nyOnukarmidi OygeT BoO3Bpaiiaercs Ha
3eMJ1I0 TOYHO Tak ke Kak "3oHA" u "Anomion". [ljig Hayaja nocuutaeM NoJeT K JlyHe UCKIoun-
TeJbHO Dragon ¢ KpaTKOBPEMEHHO! BBICAIKOW HA TIOBEPXHOCTH.

Bykcup (nBuratenn nHa CH4/02) + nynnslii Dragon (nBurarenu B3n€tHou crynieH Ha MMI'/
N204, nocagounoit Ha CH4/02) nocaska Ha 3emJo ¢ 2 KOCM CKOPOCTH - €]1. U3M - 3emJis - > JlyHa
- Jlyna - > 3emus

Macca HavaJibHas - KT - 156 150,61 - 23 456,25

Macca KoHeuHas, B T.4.* - kr - 54 171,47 - 17 400,00

*Macca Bo3Bpaiaemon Karcysisl Dragon ¢ Tormuom MMIT/N204 - kr - 16 185,06

*cyxast Mmacca Bo3BpaliaeMoit karcyssl Dragon - kr - 7 400,00

*cyxast Mmacca mocafiouHoi cryrnenu Dragon - kr - 7 400,00

*Macca ToruuBa nocagoyHont crynenu CH4/02 - kr - 14 530,15

* cyxast macca Oykcmpa - kr - 10 000,00 - 10 000,00

*Macca ToruuBa Oykcupa mapmpyT JIyHa - 3emis - kr - 6 056,25

yAeJbHBINA UMITYJIbC - M/c - 3 750,00 - 3 750,00

cymMma aenbra V Ha Mapiipyte - m/c - 3 850,00 - 1 000,00

ckopocTb (popmyna LHuomnkosckoro - m/c - 3 970,00 - 1 120,00

pacu€r TormBa (OTaeNbHO 1Mo MapiipyTam) rnl-n2 - kr - 101 979,14 - 6 056,25

Macca Bo3BparaeMon Karcyasl Dragon ¢ Tormeom MMIT/N204 + cyxas macca Oykcupa - KT
- 33 585,06

Cymmaphast Macca kpuorenHoro tTorumba CH4/02 - kr - 122 565,54

Tt Takoit skcneauiu notrpedyercs nogHaTs Ha HOO uyTh 6osee 156 TOHH, U3 KOTOpHIX 122
TOHHBI OyJeT 3aHUMAaTh KUAKUN MeTaH W KUIKWUN KUCTOpOoM Ui asuratesnedt Raptor 3 Oykcupa u
MOCA/I0YHOTO MOJYJIS.

Texunuecku 310 Bo3MoxkHO Y KE ceituac - OJHUM mnyckom, rnpu oTkaze OT BO3BpaTa NepBoi
crynenu Crapiuuil.

[Tpu 3TOM, 3ameTbTe, TOrmBO A1 Bo3Bpara ¢ HOO Jlynsl (6 ToHH) Hajgo Opath ¢ 3emun.
VImeHHO 31ech ¥ OIpeIeNTUTCS 1esTb IOCTOSTHHBIX 0a3 Ha JIyHe - OHM TOJKHBI BECTH T€0JIOTOPa3BeIKY
1 700BIYY BOJIBI/YTTIEBOAOPOIOB /11 3alTPaBKM KOCMUYECKUX Kopabineil. Bony paznensaTs Ha BOOopox
Y KUCJIOPOJI, & METaH, TIOCJIe OYMCTKH U CKIKEHHSI, HATTPSIMYIO 3JTUBATh B OaKH.

Ortkyna Ha JlyHe Bofa U yriieBofopozbl, TOT ke MetaH? OTTyaa ke, OTKy/a U Ha 3eMie.

O6e nmaneTsl chOPMUPOBAHBI U3 OTHUX U TeX e MAaTepPUaIOB, C OIMHAKOBOM Ie0JI0rMUeCcKOi
ucropuer, Tojibko JlyHa M3-3a CHJIBHO MEHBIIIMX pa3MepoB JaBHO "3acoxiia", MOTepsiB MarHUTHOE
nose u armocgepy, HO B €€ KOpe OCTAJIUCh Te e MOJIE3HbIE UCKOIaeMble, 4To U Ha 3emie. Boaa
Ha JIyHe ymuta B KOpy M eCTb Be3Ze, Jake Ha SKBATOpe, B BUJE AHAJIOTOB 3€MHBIX apTe3HMaHCKUX
MECTOPOKJICHU! TJIyOOKOTO 3aJIeraHusl, a TO ¥ JISTHUKOBBIX IIACTOB O] CJI0eM perosuTta. Beé kak
Ha Mapce.
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BapuaHnT ¢ JyHHOI1 6a30ii.

Cyxoti Bec (6e3 TorumBa a1 nocagku Ha JIyHy) 6a3bl ¢ MHTEr pUpOBAaHHOM MOCAJOYHOM CTYTIe-
HBIO onpeae M B 20 TOHH. DTo HeMaJo - 0a30BbIi OJTOK cTaHmy "Mup" BecHI TPUMEPHO CTOJIBKO
xe. Pacuér morpeOHOCTH TomMBa IS mocagky "myHHoro Crapmmma”, 0 KOTOPOM TOBOPHIJIOCH
panee. Jlynnsiii Dragon, HaOMHIO, PUJTYHSIETCS OT/IEIBHO.

JyHHasi 6a3a + nocanovHas crynenb Ha CH4/02 - exn. u3m - nyHHas 6a3a ¢ OCaJOvYHOM CTY-
TMIEHBIO

Macca HavaJIbHad - Kr - 32 321,49

Macca KoHeuHad - kr - 20 000,00

yAEbHBINA UMITYJIbC - M/C - 3 750,00

1 kocm ckopocts JlyHa - M/c - 1 680,00

ckopocTb (popmyna Luonkosckoro - m/c - 1 800,00

pacyér TorumBa i npuiyHenus nl-n2 - kr - 12 321,49

3anac "nensra V" B 120 M/c Ha BCSIKME HEOKUJAHHOCTH.

Ternepb MOKHO TOCUMTATh 3aTPaThl TOIUIMBA HAa SKCHEAMIIUIO C JOCTaBKOW Ha TMOBEPXHOCTh
JIyHBI IBaAIAaTUTOHHON OOMTAaeMOM 0a3bl C repMETUIHBIM OOBEMOM MPUMEPHO, Kak y 6a30BOro OJI10Kka
craniuu "Mup"

Bykcup (aurarenun Ha CH4/02) + nynnbiii Dragon (nBuratenu B3€THOM ctyneHr Ha MMI'/
N204, nocagounoii Ha CH4/02) nocajika Ha 3eMJio ¢ 2 KOCM CKOPOCTHU + JIyHHast 6a3a - eJl. u3M
- 3emuid - > JlyHa - JlyHa - > 3emis

Macca HavaJIbHas - KT - 254 000,98 - 23 456,25

Macca KOHeuHas, B T.4.* - kr - 86 492,95 - 17 400,00

*Macca Bo3BpaiaemMon karicysisl Dragon ¢ torummBom MMIT/N204 - kr - 16 185,06 - n/a

*cyxast Macca Bo3BpalaeMon karcysbsl Dragon - kr - n/a - 7 400,00

*cyxast Mmacca mocafioyHon cryrnenu Dragon - kr - 7 400,00 - n/a

*Macca TorutuBa nocagovyHoit crynenu CH4/02 - kr - 14 530,15 - n/a

*cyxas mMacca Oykeupa - kr - 10 000,00 - 10 000,00

*Macca ToruuBa Oykcupa mapmipyT JlyHa - 3emnsa CH4/02 - xr - 6 056,25 - n/a

*cyxast Macca JiyHHast 6a3a + nmocajouHas cryneHs - Kr - 20 000,00 - n/a

*Macca TorutuBa JiyHHast 6aza CH4/02 - xr - 12 321,49 - n/a

yAeJbHBINA UMITYJIbC - M/c - 3 750,00 - 3 750,00

cymMma aenbra V Ha MapiipyTte - m/c - 3 850,00 - 1 000,00

ckopocTb (popmyna Luonkosckoro - m/c - 4 039,78 - 1 120,00

pacu€r TormBa (OTaebHO 1Mo MapiipyTam) rnl-n2 - kr - 167 508,03 - 6 056,25

Macca Bo3BpariaemMon karcyibl Dragon ¢ tormiBom MMIT/N204 + cyxas macca ,0ykeup - 53
585,06

Cymmaphas macca kpuorenHoro toruBa CH4/02 - 200 415,92

OOt Bec ykJiapiBaeTcst B 255 TOHH, 4To MOXHO BbiBecTH HA HOO 3emutu 1ByMs ImycKamMu
Crapmmmna, Jaxxe ¢ BO3BpalaeéMbIM TAHKEPOM JUTsI 3aIPaBKM KPUOTEHHBIM TOITMBOM Oykcupa. Tak
’Ke BO3MOKEH BapHaHT, Korja cBsi3ka Dragon/iyHHast 6a3a BMecTe ¢ TOIUIMBOM BbiBouTcst Ha HOO
Cyniep X3Bu, a Ctapiun, B OMTHOPa30BOM BapuaHTe, OJHUMAET IMOJTHOCTHIO 3aIpaBJIeHHbIN OYKCHP.
Ha HOO onu crhikytotcs u otnpasisiorcs k Jlyne. C komgopTom, HenpeacTaBUMbIM B 1960-e rozpl.

BaxxHo - Bce pacu€rsl mprOMM3uTebHble U TPEOYIOT YTOYHEHHUS.
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I'naBa 4 O0a€éT JIyHbI U «<MSITKOE»
npu3eMJIeHne J1JIs JyHHOH mporpaMmbl SpaceX

B I'naBe 4 paccmarpuBainace "IByXHBIPKOBas'" cxeMa Bo3BpalleHus Ha 3emmo. Ciegyer yTou-
HUTb, YTO Cpey "AMO/UIOHOB" OHA B UUCTOM BHJIE MCMOJIb30BAIACh TOJIBKO OIMH pa3, U BO3Bpa-
meHuy "AnosuioHa-8".

HASA-5.65-1414

TYPICAL ENTRY TRAJECTORY

I
® ENSURE SAFE CAPTURE

RE-ENTRY @ AYOID G'S
ALIGHN IMU o
= SEPARATE FROM L] %EER TO EXIT CONDITION
SERYICE MODULE ® BALLISTIC LOB

=

EDGE OF i

i
i ® FINAL GLIDE
ATMOSPHERE  /

FIGURE 32
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Tpaekropus nocagku «AnosuioHa-8»

OcraJibHble «ATIOJUIOHB» BO3BPALATINCh, Iacsl CKOPOCTh B MpeJesax BEpXHUX CIOEB aTMO-
cpepbl TUTETBHBIM TOPMOKEHUEM C HEOOJIBIIMM MOABEMOM Ha TIEPBOM STarte U OOBIYHBIM CITyCKOM
IIPY 3aBEPLIEHNN TIOCAKH.

[o 3HaueHusiM nieperpy3ok (6-6,35), 310 ObLIO BechMa JKECTKOE Bo3BpaiieHue. Takoil ypoBeHb
celvyac CYATAeTCS BO3MOXKHBIM TOJIBKO IIPY aBapUMHOM CITyCKE, BE[b P YIIPABIAEMOMN INOCAIKE
"Coro3a", HanipuMep, NEPErpy3KH He MPEBILAIT 3-4g.

N36exarh Oonpive neperpy3ku npy Bo3BpatieHnu ¢ JIyHbl MOKHO TOJIBKO OTHMM CHIOCOOOM:

1. IIpu nopxoze K 3eMJie OracuTh pa3HULLY MEKAY IIEPBOM M BTOPOM KOCMUYECKOU CKOPOCTBIO
ABUTATEIISIMUA KOpaoIist

2. BpliiTH Ha HU3KY10 onopHyio opouty (HOO) 3emnu

3. yxe ¢ HOO npusemnurcsi ¢ HU3KOU Neperpy3kou, Kak rmpu Bosspamennu ¢ MKC

YTOYHUB XapaKTEPUCTHUECKYI0 CKOPOCTh UcTeueHus ra3oB Raptor 3 B Bakyyme (3750 m/c),
MOKHO MOCUMTATh BapuaHT "Msrkom nocaaku”. Iloka B BapuaHTe "ISKCIEAMIIAM MOCEIEHUS" — C
nocazakoi Dragon Ha JIyHy u 6e3 yHHO# 6a3bl

Bbykcup (nBurarenu Ha CH4/02) + nynnsin Dragon (nBurareny B3i€THOM cryniend Ha MMI'/
N204, nocagounor Ha CH4/02) nocagka Ha 3emumo ¢ HOO Ha 1 kocM ckopocTu - ef. u3M - 3eMJis
- > JlyHna - Jlyna - > 3emna
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Macca HavayibHas - KT - 233 113,14 - 50 155,94

Macca KoHeuHas, B T.4.* - kr - 80 871,15 - 17 400,00

*Macca Bo3Bpaiaemon karicyssl Dragon ¢ torumuBom MMIT/N204 - kr - 16 185,06 - n/a

*cyxast Macca Bo3BpalaeMon karcysbsl Dragon - kr - n/a - 7 400,00

*cyxast Mmacca mocafioyHon crynenu Dragon - kr - 7 400,00 - n/a

*Macca TorutuBa nocagovyHoit crynenu CH4/02 - kr - 14 530,15 - n/a

*cyxas mMacca Oykcupa - kr - 10 000,00 - 10 000,00

*Macca ToruuBa Oykcupa mapmpyT JIyHa - 3emis - Kr - 32 755,94 - n/a

yAeJbHBINA UMITYJIbC - M/c - 3 750,00 - 3 750,00

cymMma aenbra V Ha Mapiipyte - m/c - 3 850,00 - 3 850,00

ckopocTb (popmyna Huomnkosckoro - mM/c - 3 970,00 - 3 970,00

pacyér TormBa (OTAEIbHO 1o MapiipyTaM) nl-n2 - kr - 152 241,99 - 32 755,94

Macca Bo3BpaiiaemMoil karcyisl Dragon ¢ Tormeom MMI/N204 + cyxas macca OyKcup - Kr
- 33 585,06

CymmapHas Macca kpuorenHoro Torumsa CH4/02 - kr - 199 528,08

s 3amycka oqarM CTapimmnoM cyMMapHBIA Bec 233 TOHHBI CTMIITKOM OOJIBITION, Jaxe s
"ogHopazoBoro” Crapmmuna (200 T rpy3onoabémMHocts Ha HOO). CnenoBaresibHO, OCTaéTcs IByX-
MYCKOBasl CXema:

1. Falcon Heavy B MHOoropazosom ucnossennu Ha HOO BBIBOIUTCS IOJTHOCTBIO 3aTPABJICHHBIM
JayHHbIA Dragon ¢ skunaxem

2. Crapumn B ofgHopa3oBoM Bapuante (r/m 200 TonH) BeiBoguT Ha HOO mnonHocThIO 3anpas-
neHHbIi Oykerp (185 TOHH KPHOTEHHOTO TOTLTMBA)

3. Ha HOO 06a KoMMoHeHTa KCTIeIUIMU CTHIKYIOTCSI U oTIpaBisiorcst K Jlyne. Pabora tam
TMIOJIHOCTBIO KOMUPYIOT SKCIEUIMH "ATIOJUIOHOB" 32 MCKJTIOUYEHHEM TOro, 4To OyKcHp KAET Dragon
Ha OKOJIOJIYHHOH OpOUTE B aBTOMAaTUYECKOM PEXUME.

4. Ilpu BO3BpallleHUH OYKCUP TaCUT CBOMMM JIBUTATEISIMU N30BITOK CKOPOCTH U BHIBOJMT BECh
komruiekc Ha HOO, otkyna Dragon Bo3Bpaiiiaercst Ha 3eMili0, ¢ MUHUMAJIbHBIMU TIEperpy3Kamu Ipu
MoCajKe.

[TpeumyiiecTBO 3TOM CXeMbl B ToM, 4To Oykcup ocraércsas Ha HOO 3emiu u MoxeT ObITh
3ampaBJieH BCEro IByMsI MHOTOPA30BbIMU TaHKepaMu (IO CTO TOHH TOILIMBA KaXAbIN) TSI IOCEy-
rolux noneToB K Jlyne. "Tepsercsa" 3nech Tonbko nocajovHas crynenb Dragon, Kotopast ocTaércs Ha
noBepxHOCTU JIyHbI 1 MOKET ObITh CIIOIb30BaHA KAK aBTOMATHUECKAasl KCCIe0BATEIbCKAsI CTAHITNS,
PETpaHCIISTOp, TYHHBI MUHH-CEPBEP U B IPYTHX BapUAHTAX.

Bo3morkHOCTEN OyKCcHpa XBaTHUT, YTOOBI B OSCIIMJIOTHOM PEeXUME 3a OJUH pa3 JAOCTABJIATh HA
JlyHy MOJHOCTBIO IOATOTOBJIEHHYIO JTYHHYIO 0a3y ¢ IOCaJOYHOM CTYHEHbIO OOIIMM BeCOM (C TOIUIHU-
BoM Juis nocaaku) Ha HOO Jlynsr B 30-40 tonH. Bens oOpatHo ¢ nynHoit HOO no HOO 3emu
OyKcHp MOBE3ET JuIb camoro ceOsi. Ha mepBoM 3tarie TyHHOI IPOrpaMMbl, KOHEYHO.

Kondurypanus 6e3 mocajaku — TOJbKO 1Js1 00J1éTta JIyHbl

Taxk ke HeTpyJHO MpeaCcTaBUTh 3cKK3 CTapIinIia, COCTOSIIETO U3 IBYX JBUTATEIbHBIX OJIOKOB -
niepBbIid 610Kk BeBOAUT Ha HOO (HM3KYI0 OMOpHYI0 OpOUTY) 3eMJIH TIOIHOCTBIO 3arpaBIeHHbINA KOC-
MHUYECKUI1 OyKCUp, OH K€ BTOPOM [IBUraTesbHBIN OJOK. B 3T0i cxeme ecTb CBOOOAHOE MECTO IO
TOJIOBHBIM OOTEKaTesieM, Ky/la MOKHO TOCTaBUTD (Yepes3 aianTep) camylo OObIYHYI0 BO3BpAIAEMYI0
Karcyny Dragon 2 v momyuuts "Takcu" [U1sl TOKaTyIeK 10/BOKpyr JIyHsbI - 6€3 moca Ky Ha MOBEpX-
HOCTb - ¢ Bo3Bpatienuem Ha HOO 3emuin 1 HOpMaJIbHOM, C HU3KUMU TEeperpy3KaMu, OCaAKOM.

[MpumepHbIii pacyéT mMoKasbIBaeT, 4Tto cOopka Oykcup + Dragon mMoxkeT ObITh MOAHATA HA
opbuty ogHuM 3amyckom Crapiuna rpy3onoabéMHocThio 150 ToHH Ha HOO 3emum.

Bykcup (nBurarenn Ha CH4/02) + nynnsiii Dragon (Beixon Ha HOO Jlynst BE3 nocankn)
nocajka Ha 3emimo ¢ HOO Ha 1 kocM ckopocTu - efl. u3M. - 3emis - > Jlyna - JlyHa - > 3emis

Macca HavaJibHaf - KT - 145 628,80 - 50 521,26
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Macca KoHeuHas, B T.4.* - kr - 50 521,26 - 22 400,00

*cyxast Macca Bo3BpalaeMon kancysbsl Dragon - kr - 7 400,00 - n/a

*cyxast Macca Bo3BpalaeMon kamcyssl Dragon - kr - n/a - 7 400,00

*cyxas Macca Oykeupa - kr - 15 000,00 - 15 000,00

*Macca ToruuBa Oykcupa mapmpyT JIyHa - 3emis - kr - 28 121,26 - n/a

yAeJbHBINA UMITYJIbC - M/c - 3 750,00 - 3 750,00

cymMma aenbra V Ha mMapiipyTe - m/c - 3 850,00 - 2 945,00

ckopocTb (popmyna LHuomnkosckoro - m/c - 3 970,00 - 3 050,00

pacyér TormBa (0TAeNbHO N0 MapiipyTam) nl-n2 - kr - 95 107,54 - 28 121,26

Macca Bo3BparaeMon Karncysel Dragon + cyxas macca Oykcupa - kr - 22 400,00

Cymmapnast macca kpuorennoro toruiua CH4/02 nipu crapre ¢ HOO 3emiu - kr - 123 228,80

OO6uwii Bec 145,6 ToHH, B uMuT 150 TOHH yKJIaJbIBaeTCs ¢ HEOOBIIIMM 3aracom. PakTude-
CKH TIOJTyYaeTcsl TPEXCTyTIeHyaras pakeTa, rie TpeThs CTyreHs "kocmudeckuit Oykeup" HE tepsiercs
TOCJTe BBIMIOJTHEHU I MUCCHUH, a rocsie oOnéra JIyHsl u Bo3Bparienus ocraércs Ha HOO 3emun x1ath
3arpaBKy 1 CJIEIYIOUIETro peiica.

Bec Oykcupa B 3TOM pacuére npuHAT 15 TOHH, BMECTO AecsATH B Mpeblayliel cratbe. Beco-
BOE COBEPINIEHCTBO cpa3y He gocturaercs. Dragon 2 miist o0néra JIyHsl MOXHO UCTIONB30BaTh CAMBbII
0OBIYHBIN, B Bepcur i noniéta K MKC. ABTOHOMHOCTB 7 CyTOK BIOJIHE JIOCTATOYHA IS MOJIETa K
JlyHe - Tpoe CyTOK Tyza, Tpoe 0OpaTHO M CYTKU Ha OKOJIOJYHHOU opouTe.

MosxHo kataTb K JIyHe G0orateHbKHX TYpUCTOB 32 OOJIbIINE AEHBIU, UCTIONB3YS TO, uTo Y KE
J0Ka3aJI0 CBOI0 PabOTOCHOCOOHOCTb.
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Yacts II. /IBurareu oOyaymero: ot
siIePHBIX HMITYJILCOB 10 KBAHTOBBIX CHJI

I'naBa 6 AAnepHble ABUraTeau: OT
3eBca K aMMHAYHOMY OYKCHPY

XVMUYECKHe IBUraTeNu, Py BCel UX OTPabOTaHHOCTH, YIMPAIOTCsI B OECIONIAAHbIA Tpee
dopmy:el LiponkoBckoro. UToOs! BHIATH 32 TIOPOT OKOJIO3EMHOM OpOUTH M HadaTh ocBanBaTh Col-
HEYHYIO CUCTEMY BCEPBE3, HY)KHA SHEPrus Ha MOPAJKHU BbILIE, YeM OHM MOT'YT JaTh. B 310l Yactu
PaccMOTPHUM TO, YTO YK€ ObLIO CHOETAHO B MCTOPUHM KOCMOHABTHKM M TO, YTO TIOKa HE BBIXOUT 3a
peziesibl JJabopaTopuil.

HcTopuyeckuii IKCKypc

P/1-0410 (Mupexc 'PAY — 11691, usBecren Takxe kak «Mprur» u «MP-100») — nepBblii 1
€IMHCTBEHHbII COBETCKUI siiepHbIid pakeTHbIN apuratesb (F1P/I). beul pazpaboTaH B KOHCTPYKTOP-
CKOM 010po «XMMaBTOMaTHKa», BopoHe:x. PeakTop mpoIén 3HaYUTeIbHYIO CEPUI0 UCTIBITAHUMA, HO
HM pa3y He MCIIBITHIBAICS Ha MOJHYIO JJIMTEIbHOCTh padoThl. BHepeakTopHBIe y3i1bl ObUTH OTpado-
TaHbl NOJMHOCTHIO. M3-3a otkaza CCCP or nonéroB kocMoHaBTOB K JIyHe n npyrum mantam Coi-
HevyHo# crcteMbl B 1970-e padotst o P/1-0410 6 ocTaHOBIIEHBL.

NERVA (anrn. Nuclear Engine for Rocket Vehicle Application) — coBmecTHasi mporpamma
Komuccun no aromuoit sneprun CIHA m HACA 1o co3gaHuio sIEpHOrO0 pakeTHOro JBUTaTess
(SIP11), mponmomxkasmasicss 1o 1972 roma. NERVA npopemoncTpuposai, uro SIP/l BnomHe padoro-
CIIOCOOCH M TMOJXOOUT ISl UCCIIeNIOBaHUsI KocMoca, U B KoHile 1968 roqa SNPO nonrBepaui, 4to
Hogeimas mogudukauuss NERVA, NRX/XE, orBeyaeT TpeOOBaHUAM 1J1s1 MUJIOTUPYEMOT'O T10JIeTa
Ha Mapc. Xors neurate NERVA ObUi TOCTpOEHBI M UCTIBITaHbl B MAKCUMAJIbHO BO3MOKHOM CTe-
MeHH ¥ CYUTAJIMCh TOTOBBIMU K YCTAHOBKE Ha KOCMUYECKUH armapar, Ooblas 4acTh aMepPHUKAHCKON
KOCMHYECKOH ITporpamMmbl OblJIa OTMEHEHA aJMUHUCTpaluei npesuaeHta Hukcona.

Hacrosimee n 6yaymee SAPJ]

dakTryecku, eTMHCTBEHHbIM, YEM MOXET MOKa (3TO BaHO) ropautcst Pockocmoc - 310 paboThl
1o rmpoekTy "3eBc". IIockonpKy co3aars aHasaoru "BosaxkepoB” 1 MapcOXOJOB OTEUECTBEHHAS TIPO-
MBILUIEHHOCTb II0OKa HE B COCTOSIHMU, TO POCKOCMOC 3aHMMAeTcs TEM, YEM Y HETO KOMIIETEHLIMHI Ha
NOPSIKY (3TO HE LIyTKa) OOJbllle, YeM Y BCeX OCTaIbHbIX KOCMUYECKUX areHTCTB M (pupM 3eMiIu,
BMECTE B3ATHIX.

PockocMmoc crapaercs epeBecT MeXOpOUTaIbHBIE MOJETH C XUMUYECKUX HA MOHHBIE/TIIA3-
MEHHBIE JABUraTeIN

UYro B Teopur 00enaeT OrpoMHbIE 0 CETOTHSAIIHUM MEPKaM CKOPOCTH KOCMHUYECKHX ammapa-
TOB, opsigka 100 KMIIOMETPOB B CEKyH/Ly U Oosiee, ToTyJaeMble He 3a CYET TPaBUTALMOHHBIX MAHEB-
POB, a UCKJTIOUUTENHHO PabOTON MapIleBbIX JBuUrareneid. Ha Takux cKOpOCTSIX CTaHOBUTCS AOCTYII-
HOM /17151 MCCIIeJOBaHUIA MMJIOTHPYEMBIMHU KOPaOIsIMU Bl BHYTpeHHsIs1 yacTh COTHEUHOM CUCTEMBI -
oT Mepkypus 1o [ 1aBHOro nosica acteporuioB BKJIIOYUTEIBHO.

I'naBHO¥ npoGIEMOIA, 10 CUX MOP He JaloLiel NepeiT Ha CBEPXIKOHOMUYHYIO MOHHYIO/TUIa3-
MEHHYIO TATY B OTKPBITOM KOCMOCE (C 3EMJIM BBIXOIUTb B KOCMOC BCE TaK K€ MPUIETCA HA XUMUAYE-
ckux JKPJ]) siBsieTcst momydyeHue XoTsi Obl IECATKOB /COTEH KMJIOBATT JIEKTPUIECKOH MOIITHOCTH Ha
60pTy KOCMUYECKOrO KOpaoIs.

Cample pacripoCTpaHEHHBIE M MOILIHBIE 3JIEKTPOr€HEPATOPBI BPALLIEHN 1, TIPUyMaHHBIE YeJIOBe-
YeCTBOM, ITPe0OPa30BHIBAIOT SHEPTHIO IEPETPETOTO Mapa B AMEKTPUIECKYIO SHEPTUIO COTHSMH Mera-
BaTT, HO SBJISIIOTCS YAaCThIO TEIIOBOM MallWHbL. BcieacTeue 4ero nogquuHs0TCA )KECTOKMMHU 3aKO-
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HaM TepMOJIMHAMUKH, Pa0OTAIOT HA YPOBHE IEKTPOMArHUTHOTO B3aMMOJCUCTBUS (10 HEUTPHUHHOTO
OXJIAXKJEHUSI OUeHb JAJICKO) U, UTO JJIsl YCIIOBUI KOCMOCA caMoe HEeTIPUATHOE, IS padOThl TPpeOyIoT
XOJIONWJIBHUK. BOT 311ech Bo3BparaeMcs K mpoekT Pockocmoca "3eBc", rae HeT TypOoreHeparopa, a
ectb Bcero jmib PUTII, Ho ot 3Toro "3eBc” He mepecTtalt ObITh TEIJIOBOM MAIITHON.

KTM T2M B cbope Ha TexHomorm4eckom nnargopme

MexopourasnbHbiii Oykeup "3eBc” Ha 90% KOHCTPYKTHBA MPEACTABISAET COOOM XONOAMIBHIIK,
cOpachIBAIOIINI TEIJIO TTOCPEICTBOM MH(PAKPACHOTO M3JIyYeHHUsI Yepe3 MHOKECTBO MaHeseH, rie
UPKYMpyeT xjagareHtT. CTob pa3BuUTast CUCTEMa OXJIKICHUS HEOOXOAUMO UIsl CO3JaHMs Tepe-
naja Temreparyp, 6e3 KOTOpOro TepMOJIeTPHUYECKHii TeHepaTtop padboTtarh He OyJeT.

K coxanenuio, KIIJ] cymiecTByomuyx TepMOJIEKTPUUECKUX FEeHEPATOPOB He MpeBbiiaet 6%,
[I03TOMY, KpOMe MOoJ/IepKaHus [lepernajia TeMIeparyp Ha TepMoliapax, CMCTeMa OXJIak JEeHU S JO/DKHA
cOpachIBaTh "M3IHIIHEE" TEMJIO B KOCMOC, a 3T0 6osiee 90% Bcero Toro, 4To BhIAEISIETCS IPH pacrajie
PaMON30TONHOrO TOIUMBA. VIMeHHO mosToMy Db (3Hepro6s0K) Ha pUCYHKaX BBIIIE TAKOW MaJIeHb-
KU1 TT0 CPAaBHEHUIO CO BCEH OCTATbHON KOHCTPYKLIMEH.

JlononHuTeIBHOM POOIEMOIi CTAHOBUTCS] HEOOXOAMMOCTD TNIOTHOM YIAaKOBKH O[] 0OTEKaTelh
pakeTsl Bceil KOHCTPYKIMHU TIPH CTapTe ¢ 3eMJIM M e€ pa3BEpThIBaHUE B pabouee MOJOKEHHE Yike
B KocMoce. OrpoMHOe KOJIMYECTBO TMOKMX COEAMHEHNI TPyOOIIPOBOIOB OXJIAK/ICHUS, MHOXKECTBO
IIAPHUPOB U (PMKCATOPOB MaHEJNeH - BCE 3TO CHJIBHO MOHMKAET HAIEKHOCTB, UTO /1711 KOCMOCa COBEp-
1eHHO Hegornyctumo. [Toatomy "3eBc" Ha kapTrHKax Bhile co 100% BEpOATHOCTBIO HUKYJA M HUKO-
r7a He nonetut. Kak Maker /i1st oTpabOTKM TEXHOJIOTMI OH CTOAMTCS, HO He OoJiee TOro.

Yro genarn?

Paborarp nanbiie. [lepcrieKTUBHBIX HAIPaBJIEHUs BCETO /IBA!

1. TloBbimenue KIII TepMO3JIEKTPUYECKOrO reHepaTropa
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2. CHMXEeHME CJIO)KHOCTH CUCTEMBI OXJIaXKIEHUS ITPU COXPaHEHUH €€ 3(p(PEeKTUBHOCTH.

IHosbimenune KII/{ TepMo31eKTPUIECKOr0 reHepaTropa

OnvH U3 BapuaHTOB - UCHOJIB30BaTh TEPMOMOTOBOJIBTAUKY

[TpumeHsiemMblil B TUTyTOHUEBOM JIEKTPHUECKON Oatapee MPHUHIUIT MPeoOpPa30BaHUsI SHEPTUM
SIZIGPHOTO pacraja B JEKTPUUECKYI0 Ha3bIBAIOT TepMO(OTOBOSIbTandecKuM [4]. Abga-UCTOUHUK
OKPYKEH BaKyyMHOM KarCyJIoW, BHEIIIHUE CTEHKU KOTOPOHM MOKPBITH CJI0EM HaHOYACTHIL. TerJio ot
MOHU3UPYIONIETro u3ayueHus: Harpesaet karcyiay Ao 1500 K, 3acraBisisi €€ moBepXxHOCTb CBETUTHCS.
UyBCTBUTEIIbHBIE U IANITUPOBAHHBIE K cpefie (POTOTEMEHTHI, OKPYXKAIOIIUe KarCyay U CIOCOOHBIE
BBIJIEPKUBATh KOJIOCCAJIbHBIN HArPEB OKPY KAIOILEH TeMIIepaTyphl, YJIaBIUBAIOT 3TH U3MEHEHUS CIIEK-
Tpa.

PoToINEKTPUHECKUIA
maTepuan

TOKOCBEM TOKOCBEM

OxnaxaeHue (TennoobMeH Co Cpesomn)

Eciu koMy-TO HE HpaBUTCA ITyTOHUM, €CTb JPyTOM U30TOI HUKEJb-63.

Hcnonvsyemviii 6 Hosoli amommoli 6amapee 63Ni — naubonee nepcnekmugHvlll paouoHyKAUO 8
bema-gonvmauke: cpeornsis suepeusi bema-uacmuy, 63Ni 17,5 k3B (u makcumanvras snepeust 67 k3B),
nepuoo noaypacnaoa 100, 1 aem; k Hemy MONCHO CO30amb PUSUMECKYIO 3AUUMY OM Ms12K020 Oema-
UBNYUEHUSL UCTOYHUKA 8 MUHUAIMIOPHOM 31eMeHme NUMAaHUsL.

Takoi1 "putar" pazpadarbiBaeTCs [jis MUHUATIOPHBIX YCTPOWCTB, HO HET HUKAKUX MPETISITCTBUN
1T MaciTabupoBanus "Beepx”

bBvin cozoan npomomun aemonomHozo paouou3zomontozo UCMOYHUKA NUMAHUSL CPEOHELl MOUL-
HOCMU HA OCHOBE Y3KO30HHbIX NOAYNPOBOOHUKOBLIX mepmoghomosorbmauueckux mamepuanoes ¢ KI1/1
npeodpazoeanusi mennoeozo uzayuenus (Onudcnezo UK-ouanazona) e nudxce 15%. 9mo donee uem @
2 paza npesocxooum KII/] npeobpazoearus paduouzomontsvix UCMovYHUKO8 NUMAHUsL, GbINOAHEHHbIX
1O MEeXHON02UU PAOUOU3OMONHBIX MmepmModneKmpuueckux zenepamopos (PUTII).

KIIJ] TepMoOTOBOIBTAaMKN MOXET OBITh BBIIIE TP MOBBIIICHUN TEMIIEPaTypbl U JOCTUIATh
44%

Tepmogpomosorvmauueckue 3nemeHmvl PYHKYUOHUPYIOM AHANOZUMHO POMOINEKMPUUECKUM
INeMEHMAM, KOMOpble Yauje 6cez0 HA3bl8AIOM CONHEUHbIMU Inemenmamu. Tepmoghomosonvmauxa
ucnonv3yem uHEPpPaKpacHvle omoHwl, KOMopsle 001adarom MeHvllell sHepeuet, 015 npeoopa3osa-
HUSL SINEKMPOMAZHUMHO20 UAYUEHUS 8 INEKMPUUECBO, 8 OMAUUUe 0N (POMOHO8 BUOUMO20 C8emd,
Komopble 006aadaiom Oonvuleli SHepeueli.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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