Kanyra. 48-e Urenus namsitu K.D.1{nonakoBckoro.
Kpyransrii cton « [ TPOBJIEMbI MEXK3BE3IHBIX [TEPEJIETOB»

Me:k3Be3aHbBIE MepeJieThi: K BOMPOCY 0 METOI0JIOTHH HCCJIeI0BAHMIA.
Kommenmapuu x craiioam npezenmayuu 00K1aod.
Ilpezenmayusi:
http://interstellar-flight.ru/07/Moiseyev KEC.pdf

Caaiin 1. Ilonsitue IpoexTa MII

B 1911 r. B pabote "HccnenoBanue MUPOBBIX IPOCTPAHCTB PEAKTUBHBIMU IpubopaMu”
K.O.1lnonKoBCKHIl Jan MepBbIA TEXHHUUYECKH NPOEKT-HAOPOCOK KOCMHUYECKOW pakeTbl JUIs
IIPEO0IOJIEHUS MEXK3BE3IHBIX PACCTOSTHUM.

"Ilymarom, umo paoui, paznazasce HEnpepvl6HO HA Oojee INeMEeHMAPHYIO MAmepuro,
gvloensaem u3 cebs 4acmuyvl pasHblx MACC, 08ULAIOUUECS C NOPAZUMENbHOIO, He8000PA3ZUMOIO
cKopocmblo, Hedanekolo om ckopocmu ceema. Tak, evidensiowuecs npu dMoM aAmombvl 2enus
oguearomesi co ckopocmuvio 30—100 muicau km/cex, amomvl 2enus 6 yemvipe paza msiiceiee
amomos 6000pooa. opyaue meavya, svioensiemole paouem, 6 1000 pas recue 6odopoda, HO 3amo
oguearomces co ckopocmoio 150—250 moeicsu km/cex; obwas macca smux meney (INeKmMpoHOs)
3HAYUMENbHO MeHbUe MAccbl amomos 2enus. dmu ckopocmu 6 6—50 moicau pas Oonvuie
CKOPOCMU OBUNCEHUS 2A308, GbLIEMAIOWUX U3 JHcepad Haulell peakmueHol mpyobi.

Hosmomy, ecnu 061 MOHCHO OBLIO OOCMAMOUHO YCKOPUMb PA3N0NCEHUE PAOUs Uil
opyz2ux paouoaxKmueHslX mei, KAKoGvl, 6ePOAMHO, 6ce meid, mo ynompeonenue e2o mo2uo
Obl 0asamv npu 00UHAKOBLIX NPOYUX YCOGUAX MAKYI0O CKOPOCHIL PEAKMUBHO20 npudopa,
npu KOmMopou oocmudicenue oauxcaiuie2o coanya (36e30ut) cokpamumes 00 10—40 rem.

Tozoa, umoowl pakema 8ecom 6 MOHHY Pa3opPeana éce CéA3U C CONHEYHOU CUCMEMOIl,
008011bHO 0bL10 0bl UenomKuU paous’’

B3sB mpoekr K.D.IlmonkoBckoro 3a oOcCHOBY MOXHO BBectu InoHsATHE IIpoekra
Mex3Be3qHoro mepesera (MII). IIpoext MII — ommcaHue TEXHUKH, CIIOCOOHOW MPEOJ0NIETh
MEX3BE3[JHOE pPACCTOSIHUE, COJCpKAllUil JBa OO0s3aTeNbHBIX 3JEMEHTa: MeETOJ (METOMbl)
JBUKECHHUS U BpEMs I10JIETA.

Nwmenno npoextsl MIT u BISIOTCSI OCHOBHBIM 00BEKTOM JAIbHEHIINX MOCTPOSHHA.
Caaiinel 2-6. KpaTkuii ucropuyeckmii adpuc.

Jlo 50-x rogoB mpouuroro Beka mpoekTsl MII B mpuHIUIE MOBTOPSUIM COOOpaskeHUs
K.D.IlnonkoBckoro.

B 50-x mawanu nosiBnsThCs OoJiee AeTanabHbIC popaboTku, Hanpumep, Shepherd, L. R.,
Interstellar flight, J. Brit. Int. Soc., 11, 149-167, 1952. u npopabotku ®pumena [laiicona Ha
OCHOBe IpoekTa "OpuoH".

[Ipeackazannas I1./lupakom u otkpbiTas B 1933 r. aHHUTWISIIMS Aajia TOTYOK MJis
HCCIe0BaHUM JUHAMUKH PEISITUBUCTCKUX PaKeT.

Hexotopsie uroru pa3sutus uccienoBanuii mpoodiemsl MII k Hayany KocMmuyeckoit spbl
IIOJBEJCHBI B KHUTAX:

3enrep E. K mexannke potonnsix paker. M., MHOCTpanHas nuteparypa, 1958.

[Tepensman P.I'. JIBurarenu ranakruyeckux kopa6mueit M., AH CCCP, 1962


http://interstellar-flight.ru/07/Moiseyev_KEC.pdf

3HAYUTEIBHBIM TPOJBIKEHHEM paboT B obmactu MII cran mpoekr bpuranckoro
MexrmutanerHoro O6miecta (British Interplanetary Society) «/lenam» («Daedalusy») B 1973-1978
IT.

Pe3ynpTaToM cTan caMm 3CKU3HBIA MPOEKT MEK3BE3JHOTO 30HAa U OYEHb OOJIBIIOE YHCIIO
JIPYrUX MPOEKTOB U PadOT MO MCCIEIOBAHUIO PA3IUYHBIX YACTHBIX acreKToB [IpoOiaeMsl.

B HacTosmiee BpeMsi pean3yroTcs KPYITHbIE KOMILICKCHBIC HCCIICI0BATEIbCKIE MTPOCKTHI
"HUkap" (BIS u Tau Zero Foundation) u "100 netuuii 38e3moiet" (DARPA).

Caaiiapl 7-9. CIeKTp NPOEeKTOB.

3a mpoieamiee CTOJICTHE TMOSBWINCH THICSYM MyOJIMKAIMKA 10 [poOJeMaTuke
Mex3Be3aHbIXx meperneroB (MIT). baza AIAA mo xmodyeBomy cioBy “interstellar” naer,
HampuMmep, OoJiee ThICAYM MyONuMKanuid. B mocnenHue necATHICTHS 3TOT MAcCUB HJCH H
paccyxJeHul OBICTPO pacTeT 3a cueT HTepHeT pecypcoB.

Taxkum 0Opa3oM, MOSBIAETCS 3a/a4a pa3pabOTKU BOIMPOCOB METOMOJIOTUU KaK paboTHI C
UMEIOIIHUMCSI MaCCHBOM HMH(pOpPMAIMH, TaK U C CAMUMH MOAXO0JAMU K PACCMOTPEHHIO BOIIPOCOM
MII. Bo3nukaer He00OX0AUMOCTh paccMaTpuBaTh camy 1o cebe mpodmemaruky MII B kauectBe
00beKTa UCCIIEIOBAHUIL.

HaunnaTh npuxoauTcss ¢ KIACCH(PHUKALMK, YIOPSAJOYMBAHHS HMMEIOIIETOCsS MacCHBa
[TpoextoB MII. [Iyis neneit kinaccuduranuu 10001 TPOSKT MOKHO pa3aenuTs Ha JIY u ITH.

Caaiin 10. Knacenuxanusa 1Y

3mech TpENCTaBICHAa VIPOINEGHHAs cxeMa Kkiaccuukainuu. B ee ocHoBe -
KITaCCU(UKAIUS IO UCTIOH3yeMbIM (PU3UUYECKUM TPUHITUTIAM JIBIKEHUS.

Caaiin 11. Knacenguxanus ITH.

B ¢antacTHueckux NpOU3BENCHUAX IepedpaHbl, a HHOT/AA M MOAPOOHO OMHCAHBI
MHOXkecTBO BapuaHTOB [IH. Ho ¢ TeXHHYECKON TOYKM 3pEHMS BCE OHU CBOJATCA K BapUaHTaM
IIPE/ICTAaBICHHBIM Ha CXEME.

Caaiin 12. Knaccupukanust ypoBHs 00padoTKH.

JlanHasi KinaccUUKaIMs sSBIsSeTcs nepBbIM ¢GuabTpoM oToopa IlpoexroB MII s
nanpHeimeil paspaboTku/uccienoBanus. BrlOpaB ypoBeHb, MOKHO HE paccMaTpHBaTh Te
IIPOEKTHI, KOTOPBIE PACHOJIOKEHBI HUXKE.

Caaiin 13 - 15. ba3a 3nanuii no npodiaematuke MII.

HeoOxoauMo yuuThIBaTh elie Oojee OrpoMHbI o0beM uHpOpManuud 1O padoTtam,
KOTOpBIE TPSMO HE HalpaBlieHbl Ha pemieHue npodiemsl MII, HO mpsiMo ¢ Hell cBs3aHbl 100
IIPOCTO HEOOXOAMMBI JJISl €€ peleHus. JTo, HanpuMmep, paboThl MO TEPMOSICPHOMY CHUHTE3Y,
3aMKHYTBIM CHCTEMaM XH3HE0OeCneueH s, IOMCKY U UCCIIE0BAHUAM 3K30IIIaHET.

Taxk opmupyercs 6a3a 3HaHMH, KOTOpas Pa3BUBACTCS BHE 3aBUCHMOCTH OT PELICHHS
3a/1a4, HEMOCPEICTBEHHO CBS3aHHBIX C poeKkTupoBanueM MII.

Caaiin 16. CtpykrypHas cxema IIpoexta MII.

[IpoBenennas oOpaboTka WMHGPOpPMALMKU U COOTBETCTBYIOIIMH aHamu3 npoekrtoB MII
MIO3BOJISIET TPEUIOKUTH CTPYKTYypHYto cxemy IIpoexta MII. Cxema sBisercs CTPYKTYpPHO-
JIOTUYECKON COOPKOM OTAENbHBIX OJOKOB M HAIlOMHHAET KOHCTPYKTOP, KOTOPBIM MOJKET
BOCIIOJIb30BAThCS JIIOOOH HCCie10BaTeNb MIPUMEHUTEILHO K TpoekTy MIT moboro Bua.

Caaiin 17. Ilpyanuns! uccjaenoBanuii npoodaematuku MIL.

[TpuHIMT — 3TO PYKOBOJSAIIECE MOJOKEHUE, OCHOBHOE IMPABHUIIO, YCTAHOBKA JJISI KAKOW-
00 NEeATENbHOCTH.



B 10 xe Bpems, mpu Bce CBOEW 3HAUMMOCTH, IPUHIUIIBI HE HOCAT KaT€rOPHUYECKOIro
XapakTepa, MOKHO OTKa3aThCs OT JIFOOOTO MPUHIMIIA THO0 MOAU(MUIMPOBATH €T0, HO MIPU 3TOM
BaXHO TIOHUMATh U OOBSACHATH MPUYUHBI TAKOTO OTKA3a.

®opMynupoBKa U Ha0OP MPHUHIIMIIOB TOJE3HBI KaK Ui pabOThl OJTHOTO HCCIICAOBAHMUS,
TaK ¥ JUIsl KOOPAMHAIIUH Pa3HbIX padoT.

Caaiin 18. ’Kecrkuii u msarkuii moaxoast k IIpoextam MIL.

[lpuHIMOBI ~ MOTYT  HCIOJNB30BAaThCA A ObIcTpoi  (uiabTpauuum  3aBEJOMO
OecniepCreKTHBHBIX HampaBieHH. [Ipu 3ToM HccienoBaTeab MOXET BBIOMpPATh YPOBEHBb
"KeCTKOCTH" TpeOOBaHUM, MPEABABIAEMBIX K PEATUCTUYHOCTH MPOEKTA.

Caaiin 19. OcHOBHbIE€ MIPUHIMIIBI.

MO’HO MPEATIOKHUTH CICAYIOIUNA HA00p U POPMYTUPOBKH HMPUHIIUIIOB JUIA pa3pabOTKH
MIL.

1. IlppHIUN ONIOPBI HA MPeABUIMMbIC TEXHOJIOTHH.
DTOT NpUHIMN OBUT MOCTYIMPOBAH [yid npoekTa "Jleman".
B ero ocHoBe /1Ba OJI0KEHHUS:

- Ha TeX TEXHOJIOTUSX, KOTOPbIE CYIIECTBOBAJIU Torja, B 1973 romy, u TeX, KOTOpHIE
CYILECTBYIO CETOHS, MEK3BE3IHBIN MMOJIET HEBO3MOXKEH;

- OIopa Ha TEXHOJIOI'MH, KOTOPBIE ellle He Pa3paboTaHbl, HAa MPAKTHKE O3HAYAaeT OTKa3 OT
paboThI.

IIpeaBuanMbIe TEXHOJOTUH - TEOPETUUECKH 0OOCHOBAHHBIC TEXHOJOTHH, peau3aIus
KOTOPBIX TPeOYET TOJILKO BPEMEHH U JICHET.

2. llpuHuMD oTKAa3a OT ''BOJINIEOHON MaJIOUKHU'' porpecca.

Henb3st mepeknanpiBaTh pelieHre Bompoca Ha Oyaymiee 0e3 MOSICHEHUI BO3MOXKHOCTH
IIOJIy4YEHUS TAKOTO PELICHMUSL.

3. "I'ymaHuTapHBIH" TPUHIIHAIL.
YcnoBus )KU3HU Ha 60PTY KOPaOJIs JOJDKHBI OBITh HE XyXKe CpeTHUX Ha 3emiie.
4. Ilpunnun " ¢puHancoBoi adcTpakuun'.

Her cwmbicna OLICHMBATL 3aTpaTbl, TAK HCBO3MOKHO OIPCACINTE IJKOHOMHUYCCKYIO
CUTYallMIO Ha COTHIO JICT BIICPC.

Caaiin 20. IlpakTHyeckoe UCNoJb30BaHue Hccae10BaHnii mpodaematuku MIL.

Mex3Be3IHbIC TepesieThl — AeN0 JAanekoro (HOo mpensuauMmoro) Oyaymiero. B Toxe
BpeMsl XOTeNOCh Obl BHJETh NPAKTUUYECKUE PE3YyIbTaThl HCCICIOBAHUNA YK€ B HACTOSIIEM.
[ToMrMMO HECOMHEHHOTO MO3HABATEILHOTO M MHPOBO33PEHYECKOTO 3HAYCHMS, HCCIEIOBAHMS
npobnemarukn MII Moryr 3¢ (dexkTUBHO HCHMONB30BaThCS B 00pa3oBaTEIbHOM IMpoIlecce.
D¢ (eKTUBHOCTh TAKOTO MCIOJIB30BaHMS OIpeesieTcs: cnenudukoil nmpoOieMsl — omnopa Ha
CHHTE3 3HaHUH B CaMbIX pa3HbIX 00JaCTAX HAYKH U TEXHUKH.

U.Moucees, 09.10.2013



Ilpunoosicenue.

Te3ucel k nokany

"Mesk3Be3IHble NepesieTbl: K BONPOCY 0 MeTO0J0THH Hccae 0BaHuil"
Cekuus 1. «Hccnedosanue nayunozo meopuecmea K.3. L{uonkoéckozo u ucmopus pakemHo-KOCMU4ECKOU HAYKU U MEXHUKUY

B 1911 r. B pabote "HccnenoBanue MUPOBBIX IPOCTPAHCTB peakTuBHBIMU npuOopamu” K. . I{nomkoBckuii
JlaJl IePBBIA TEXHUYECKUH POEKT-HAOPOCOK KOCMUYECKON paKeThI IS IPEOIOICHHS MEK3BE3JHBIX PACCTOSTHUH.

3a mpoleaniee CTOJETHE MOSBHIMCH JECATKH THICSY IyONMKaluMid 10 TpoOJIeMAaTHKE MEXK3BE3HBIX
niepeneroB (MII). B mocnennue necatunerns STOT MacCHB MK W pacCyXIeHUI ObICTpO pacTeT 3a cuer MHTepHeT
pecypcoB. CoBceM HEZAaBHO HAYaINCh KpPYITHBIE KOMIUIEKCHBIE HccieoBaTenbckue npoektsl "Mkap" (BIS n Tau
Zero Foundation) u "100 nernwmii 38e3nomnetr”" (DARPA).

Kpome Toro cymecrByer eme Oonee orpoMHBIH 00beM HMH(pOpMaIMU 1Mo paboTaM, KOTOpBIE MPSMO He
HaIpaBJIeHbI Ha penienue npodiemsl MII, HO CBSI3aHBI ¢ ee OTAENBHBIMH aCIEKTaMH JIMOO0 IIPOCTO HEOOXOJUMBI ISt
ee pemeHus. JTo, HanpuUMep, paboTHl MO TEPMOSIEPHOMY CHHTE3Y, 3aMKHYTBHIM CHCTEMaM >XM3HeoOecredeHus,
MOUCKY U UCCIEN0BaHUAM JK30IUIaHET.

Takum 00pa3oM, BO3HHKAeT 3a/jada BHIPAOOTKM METONOJOTHI pabOThl, KaK C MMEIOIIMMCS MAaCcCHBOM
nHopManuy, Tak ¥ C cCaMHMHU IOAXOJaMU K paccMoTpeHuro BorpocoB MII. Pemenue naHHO# 3amaum TpeOyeT
paccMoTpeHns Bcero cnekrpa npobdinematiuku MIT B kauecTBe 00beKTa HCCIIEIOBAHHMN.

B kadectBe pe3ynbTara NPOBEACHHBIX B IaHHOM HANpaBJICHWH paboT IpeaaracTcss HECKONBKO BHIIOB
knaccudukammii npoexroB MII. Kiraccupukanmy BEBINOTHEHB! 1O pa3HBIM OCHOBAHMSAM M JUISI PEUICHUS] Pa3HBIX
3amad. B dacTHOCTH, KJIacCM(UKAaIMs IO YPOBHIO PEaM3yeMOCTH NPOEKTOB, KiacCH(PUKAIMs IBUTATEIBHBIX
YCTaHOBOK, KJIaCCH(UKALMS ITOJIE3HBIX HArPY30K.

[IpennoxxeH u 0OOCHOBaH psiJ TNPHUHIMIOB, KOTOPHIE MOTYT OBITH IOJNE3HBIMH B HCCIIEJOBAHMAX
npobsiematuky MI1 ¥ mpy IPOEKTUPOBAHMK MEX3BE3JAHBIX KOCMHYECKUX aIllapaTroB. DTH K€ MPHUHIUIBI MOTYT
HCTIONIB30BATHCS TSI OBICTPOH (MIBTpauy OecrepCIIeKTHBHBIX MaTepHaIoB.

[TpuBoanTCS cUCTEMaTH3NPOBAHHEIA ITEpeUeHb COBPEMEHHBIX HAITPaBICHUH MCCIIECAOBAHUI B Pa3IMYHBIX
0051acTsX HAYKH M TEXHUKH, oOecrednBaronux peanuzamuio MII B Oymymem.

B 3axmroueHwe paccMaTpUBAarOTCAd HANpPaBIEHHS INPAKTHUECKOrO HCHOIb30BAHUS  HCCIEIOBAaHUM
npobnemarukyu MII B HacTosiee Bpemsi.

Tesucel Bcex noknanoB Kpyrioro crona:
http://interstellar-flight.ru/07/theses if.pdf



http://interstellar-flight.ru/07/theses_if.pdf

