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AHHOTaAMSA
B nanHOW craThe TmpencTaBieHa WAesT MUPOBOTO 3HAYEHUS
I KOCMOHAaBTMKM. 3[ech TMONHAas CTPYKTypa pa3paboTKu
MapoIIa3MEHHOTO YCKOPUTE S aHTUBAKYYMHOM KarlCyJIbl JO CKOPOCTH
CBE€Ta B BUJIE TUIIEPCKAYKa B ITPOCTPAHCTBE U BO3MOKHOI'O BPEMCHU.
W ua3sana IHEHAa Ha O6H3IL3HI/IG ABTOPCKUM IIPaBOM.



CraBa 3ocumoB
AnepHbiNl JBUraTeb
¢ mapamnjia3MeHHbIM

yCKOpHTeJeM
IJIABA 1

N Bot cBepmmiock. Ytob ponetets 10 Mapca wiu go Ca-
TypHa Hy;KHa CKOpOCTh cBeta. M kocMoHaBT PenopoB B (puiib-
Me «CamoT 7» Ha BOIIPOC MEAMKA U3 KOMUCCUM AOIYCKa K I0-
neram: «Ilouemy OH 3azepkaycs U He IOMOT BOUTH KOCMOHAB-
Ty KEHIUMHE, KOTOopas MPOTKHYJA CBOU cKadaHap?» OTBETWUII,
YTO OH YBHJEJ CBET B TEMHOM IIPOCTPAHCTBE KOCMOCA M MPEa-
HOJIOKWJ, 4TO 3T0 AHrensl. PegopoBa MOCYUTAIN CyMACILIE-
IIMM M OTCTPAaHWIU OT JajbHeuIux nosieros. Ho ceer mor mno-
SIBUTHCS ITPU MOMOILM €TO UCKYCCTBEHHOT0 coTBOpeHus. Hanpu-
Mep, MpH TOMBITKE 00pa30BaHUs ropsyeil IIa3Mbl, YTO OKpY-
*kaer Hawry 3Be31y Comnue. Ho mna wero? g rumep ckadka
WM JPYToro pona nepemMelnenus. Bo-nepBoix, cBeT ObUT Hesla-
JIeKO OT IUIaHeTsl 3emJisl, pa3 PeopoB yBUE €ero Ha opOuTe
Caimora, a 3HauuT, 3T0 ObUIA MOHOC(EPA, TN CTh Macca aK-
TUBHBIX U HE TOJBKO MOHOB. OHM M CIIy’)KaT OCHOBOM [UISl CO-
3naHuA 1asmMbl. Ho u1g runep ckauka HyKeH elle IUIa3MOM[



MEHBIIEN IJIOTHOCTU U OH CO3JA€TCs1 HEMOAAJIEKY U IPY IOMOILIU
MarHUTHOMMITYJIbCHOTO BBICTPEsia, MEJIKUI TJIa3MOUJI PUKOIIIe-
TUT 00 OOJIBINION 1 00a cpa3y UCUE3A0T TN HEUTPAIU3YIOTCS, HO
BBICBOOOXKIEHHAS] CyMMapHasi SHeprusi TOJIKaeT 0ojiee ¢ MeHb-
1€l MJIOTHOCTBIO KaIlCyJly CO CKOPOCTBIO CBETa, COIIacHoO hop-
MyJie duiHinTerHa. E=mc B kBazgpare. M 3T0 1 €CTh CKOPOCTB CBE-
Ta, MPU TIOMOIIIM KOTOPOH KaricyJjia ¢ TPy30M MEHbIIEeH MIOTHO-
CTH, YeM Iuia3Ma, OyJeT UMeTh CKOPOCTh CBETA U JAOCTaBUT IPy3
U HE TOJIKO KyAa YrOIHO B KOCMHUYECKOM IpoctpaHcTBe. Ho
JUTsI OCTAHOBKY TIOTPeOYyeTCs U Criepe/id Taparjia3MeHHON YCKO-
pyUTeb. DTOT Naparia3MEHHOW YCKOPUTENb, KOTOPBIM MOKa3aH
Ha PUCYHKE B CTaThe MO cchUike: https://drive.google.com/file/
d/1jToBtSp3jtwATnzZ6hnfkgezqzS InqC/view?
usp=drive_link Tam 1 oHas1 KOHCTPYKITUS IAHHOTO U300peTe-
HUSI.

N ecnu 3T0T maparuia3MEHHOM YCKOPUTENb IpU  CTPO-
UTh WIM C MOAEIUPOBATb C PAKETOM Ha SIAEPHOM [JBUTraTe-
ne «bypeBecTHUK», TO BO3MOXHO MpU IMOCTYMAIOLIEH 3JHEp-
T'UU JOOUTHCS CO3JaHUsI OOEHX TUIA3MOUIOB ISl THUIIEp CKad-
Ka B IIPOCTPaHCTBE. A MOrpyXeHHass B BaKyMHOE€ MPOCTpaH-
CTBO KarcyJla ¢ Tpy30M IMpH TOMOIIM KOPIYCHOro OJoKa
OO0IIEero COeIMHEHMs, KOTOPHI MOAPOOHO MPEACTABIEH IO
CChUIKE B OJHOMMEHHOW crathe: https://drive.google.com/file/
d/1TKOPdHh8Hghq4ug62U10ppk8pCOIM10V/view?
usp=drive link A mpuHIIMH BaaKyMHOT'O PUCYTCTBU S MTOAPOOHO
MIPENICTABIIEH B CTaThe MO ccbUike: https://drive.google.com/file/
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d/1s80CUVSRiGVT2hObWImedZd2Qxbmst75/view?
usp=drive_link

PIIN w3 BbIlIE MPEACTABIEHHOIO JENAETC BBIBOJ O IepeMe-
IIEHUH Ji0cesie He U3BECTHOM, HO TpeOyeMOM TIIATEIbHOTO U3Yy-
YeHus U uccnepoBanus. U pereHre 3Tux 3aa4 No3BOJIUT MIPU-
OM3UTH pellieHus CIIaCeHUsI HAIllel MBWIM3AIUYN B OyIyIieM
OT arpeccuBHOro kocmoca. Harpumep, o nepecenenus ynoaen u
konoHu3aimu Mapca u Benepsl. U ecniu B Oyyiiem Hay4duThCst
yIIpaBJIATh BpallieHusiMu 1uianeT Mapc u Benepa, npuommkeH-
HO K Bpamenuio 3emim, To BO3MOXKHO U CO3JaHUE HA ITUX I1J1a-
Hetax ¢uopsl U ¢ayHsl mogodHo 3emiie. M y MeHs ecTh Koe-
Kakue pa3padOTKU, HO s MX IMPEJIOKY TOJIBKO MOC/e pelleHust
3aJa4 JAHHOW TeMe IO JIOCTUKEHMs rurnep ckauka. MHaue yve-
JIOBEYECTBO 0OpEeUeHO, MOTOMY UTO HET MHOTO Criocoda repeme-
mieHusd. 1 MaccoBas ucrepus yxe MOKa3bIBaeT CAMOYHUYTOXKE-
HUS OT O€3bICXOJHOCTH ITyTeM MPOLBETaHUs (palm3mMa MUPOBO-
ro. Tpawmm, ITytun u Cu MOryT B3Th BUHY UCUE€3HOBEHUS YEJIO-
BEUYECKOW LIMBWIIM3AIMU HA cBoM Tuieun? 1o kpaiiHen Mepe oHu
HE BHECJIM B HAYKy HU OJJHOW aBTOPCKOW CTaThH, AJIsl PEIICHUS
npobiem Oe3omnacHocTy. [IpaBuTesn cCOBpeMEHHOCTH MOAOOHO
TUIAHKTOHY, KOTOPBIN OyneT cBueteneM KoHia Ceera. Ecim xe
BaC 3aMHTEPECOBAJIA MOS UAES C Napalula3MEHHBIE TMIIEp CKay-
KOM B [IPOCTPAHCTBE U BO3MOKHO M BO BPEMEHH, TO MUIITUTE CIO-
J]a Ha TIoYTy. B MpOTMBHOM ciiyuyae s IOCOBETYI0 BaM OTpe3aThb
napy pedep u cenaTb caMoMy cebe MUHBET, M TOTOBUTCS K XY/I-
memMy. Bbl cBoMM mpaBieHreM Tak 3aammbaaniu bora, 4To oH
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yiKe 1ocJyaj MeHs, cBoero Anrena S co ceonmu naessmu. Ho ro-
pe OT yma, OCOOEHHO €CJIM ero HeT, KaK MOKa BUIHO Y BaC IO
HeMpeKpallaIlencss BoMHe Ha YKkpauHe. XoTs bor nomyckaer
JIMKBUIAIMIO BeeX (paIIMCTOB U UX TMpaBuTenel, nonooHo Bee-
MUpHOMY norony. Bropoii pa3 bor uucTky Ha 3emuie nenarb He
Oyner. D10 1eo camux Jmoaed, Kotopele yxe pernmm [JHK u
MoryT nopo0Ho bory nenare Coznanus. [Tostomy mup u coxpa-
HeHue Jlonen Bo3iaraercs Ha miedy npasuresnen Jinaupyommx
SIAEPHBIX JIepkaB MUpa. A Kak UMeHHO nipuctpouTts [lapariiasz-
MEHHOM YCKOPHUTEJIb K PAaKeTe C SICPHBIM ABUraTesieM, 3TO BCe
paBHO OyJEeT COBEPIIEHO, TOTOMY YTO MHOTO criocoda Het. U Baii
JIA3EpHBIM JIy4d TIOJHAS XyYUIHSS, 2 BpEMs YK€ UJET U METeo-
pUT K 3eMJie yxke 3amylieH. [louemy s MaTepioch, OTOMY UTO
BBI YK€ ¥ 30ann0OaaTNK BCE HACEJICHNE 3EMJIM U HE TOJIbKO CBOMX
n30upareseii, KOTOPIA MepBble CYHYT BaM B CIIMHY HOXH TIPH
oTpuniatesibHoM 3pdekTte. A Mosi ujieil Bce paBHO Oy/eT He Ba-
MU, HO CMACUTENISIMA MHpa pa3paboTaHa v TOBEeHA JI0 CBOETO
TIOJIOKUTEBHOTO Pe3y/IbTaTa v JakKe MyCTh 3TO OYyIIeT CAeIaHo He
BaMH, a MOTOMKAMH BallIMMH, KOTOPbIE Oy/IyT MOHMUMATh CEphe3-
HOCTb KoHI1a CBeTa. A 3a 0TKa3 BbI OyzieTe ropeTb, U Mpo3si0ath B
Any Beenenckomy. Paspemienre Moe Ha aBTOPCKOE ITPAaBO 3aHU-
MaTbCs 3TUM BOIIPOCOM CTOHT | TPHIUTMOH I POBHIX pyOIei,
1ocJie TIOJIHOM PO TUIAThI BbI MOXKETE CMeJIo OpaThCs 3a pa3pa-
60T1ky [apa rmia3smMeHHOro yckopuTtessi Kopaosis ¢ siIepHbIM JIBU-
ratesieM | st Obl XOTeJ MPUCYTCTBOBATH IPHU STOM U TIOMOYb BaM
¢ HoBbIMU uzeAMu. C yBaxeHueMm S



I'/TABA 2

Kak ycTpoeHs! siiepHble JBUTATENH ISl PAKET

CooOrienue 00 YCHEIIHbIX WCTIBITAHUSIX KPbUIATOW PaKeThl
IM730 «bypeBecTHUK» C IEPHBIM JBUTATEIEM CTAJIO OAHOM U3
CEeHCaIMil MPOIIUIOro Tofia: MPEX/e TAaKUe ABUraTeNIn CYIIeCTBO-
BaJIM B JIyYILIEM CJIy4ae B KAUECTBE CTEH/IOBBIX UCIIBITATEIbHBIX
o0pastoB. C apyroi cTopoHbl, HeoOxoauMast 0asza st CO3/1aHus
snepHoro paketHoro asurarens (APJ]) y Poccum Obina, u ero
TIOSIBJICHUE 3aBHCEJIO JIMIIh OT 1EJIECOOOPA3HOCTH.

Pa6otsl Hax cozmanmem nmogooHbix gsuraresier u B CCCP, u B
CIIA craproBanu eitie B Hauasie 1950-x. OnuH U3 nepBbIX 10KY-
MEHTOB, CBUJIETEJILCTBYIOIIUX 00 3TOM, — [IOCTAHOBJICHUE ITPaBH-
tesberBa CCCP ot 20 Hos10ps 1953 roga. CornacHo AOKYMEHTY,
akagemuka M.B. Kenpgpliia npeanvceiBanoch Ha3HAUUTh «HAY4-
HBIM PYKOBOJIUTEIEM BCeX padoT MO CO3IaHUIO KPBUIATHIX PaKeT
KaK C MIPSIMOTOYHBIM BO3yIITHO-PEAKTUBHBIM JIBUTATEJIEM, TaK U
C MPSIMOTOYHBIM JIBUTATEJIEM C UCTIONH30BAHUEM aTOMHOM JHEP-
rum». A B 1956 rogy Hauanach paboTa HaJ OJTUCTUYECKOM pa-
KETOU JAJILHETO IEHCTBUA C aTOMHBIM JBUTATEJIEM.

Kopoaes, I'nymko, Jleiimynckui

K npoekty npusneku jsyumive ymsl ctpansl: C.I1. Kopones
CTaJl IJIABHBIM KOHCTPYKTOpPOM camoil pakeTsl, B.I1. Imymko —
IJIaBHBIM KOHCTpPYKTOpOM ABurarens, a A.W. JleiinyHckuil — Ha-
YUHBIM PYKOBOJUTENIEM Pa0dOT MO CO3/IaHMI0 peakTopa. Bo3zmoxk-



HO, MOCJIETHIOK (DAMUJIUIO Bbl BUJIUTE BIIEPBbIE, HO UMEHHO Jleii-
MYHCKUW CUUTAETCS OJIHUM U3 OCHOBOIIOJIO)KHUKOB IIIKOJBI CO-
3[IaHKSI PEAKTOPOB Ha OBICTPBIX HEUTPOHAX — 00 UX MPEUMYyIIie-
CTBaX MPUMEHUTENBHO K UCTIOIb30BAHUIO HA KPbUIATHIX paKkeTax
peub noineT Huke. Teopetnueckue ucciaenoBanus 1950-x ro-
JIOB TIOATBEPAUIM BO3MOXHOCTb CO3/IaHUS SIIEPHBIX PAKETHBIX
asurarened. OpHako yxe B cepeauHe 1960-x cTajio MOHSITHO,
YTO XMMHYECKUE [IBUTATeSM IMO3BOJSIOT pelaTh BCE BOCHHBIE
3a/1a4M CTOJIb ke 3(PPEKTUBHO U HaMHOTO JelieBiie. 1 Bce ke
IIPOEKT HE 3aKPBIBAIM Kak MUHUMYM 10 1990-x — ¢ npunenom
Ha JIaJIbHUE KOCMUYECKUE TOJIETHI.

NBurarens 1 Jlynst 1 Mapca

B Boponexckom Kb «Xumasromaruka» (KbXA) B 1965 ro-
Ny TIPUCTYMWIA K CO3[AHUIO SIIEPHOTO PAKETHOTO [BUTATEIsI
PI1-0410 (on xe «Uprut», UP-100 u 116591 no knaccudukanmm
['PAY), B 0OCHOBE KOTOPOTO OBLT PEAaKTOP Ha TETUIOBBIX HEUTPO-
Hax, a pabourM TeJIOM CITyKUJT BOJIOPOJ, IPOXOASIINN Yepes aK-
TUBHYIO 30HY peaktopa. VIHbIMU CJIOBaMU, BBIXJION OBbLT Pajido-
akTHBHBIM. OJIHAKO B TO BpeMsl MIOJOOHBIN Pe3yJIbTaT CUMTAIICS
B MOPSI/IKE BEIIIEH.

Hanpuwmep, y CIIIA B 1960-x cyiiecTBOBa IPOEKT SIIEPHO-
ro pakeTHoro jasurarens «IL1yToH», MIPAMOTOYHOrO U BO3YII-
HO-PEaKTUBHOTO0. Y 3aKpbIM €ro OTHIONb HEe TI0 9KOJIOTUYECKUM
coobpaxkeHusM. OtHocuTebHO coBeTckoro PJI-0410 otmetum,
9TO OBUI OH JIOCTaTOYHO KOMMakTeH. [10 pa3HbIM JaHHBIM, €ro
BBICOTA COCTaBJIsIa OKOJIO 3,5 M, AMaMeTp — NpuMepHo 1,6 m.



Kak cBuzerensctByer KbXA, Takux 1Buraresieil B SKCepuMeH-
TaJIbHBIX LEJISAX MPOU3BENN TpU JecsATKa, U B 1978—1981 rogax
OHH YCTIEIITHO MPOIILJIM OTHEBBIE UCTIHITAaHUS Ha cTeH e Cemumna-
JIATUHCKOTO MOJIUroHa, Ho B 1988 rogy paboThl HaJ MPOEKTOM
npeKkpaTuiv 6e3 OYeBUAHBIX MPUYUH. MOKeM JIIIb MPEIoNo-
KWTh, YTO CTpaHe HaKaHyHe pacrajia ObUIO He JI0 TIOJIETOB Ha
Jlyny u Mapc. OnHako xopolasi MHxkeHepHasi 1mkona B Poccun
ocrajachk, co3uarensam «bypeBecTHuKka» ObUIO OT Yero OTTaJIKK-
BaThCHl.

Yem xopour 1 IJIOX PeaKTOP HA OBICTPHIX HENTPOHAX

O Ttom, Kakas ABWratreibHasi yCTaHOBKa CTOUT Ha «Dbype-
BECTHHKE», O(pUIMATIbHbIE UICTOYHUKY 10 MOHATHBIM IPUYUHAM
ymamuuBaoT. OIHAKO [1Ba KJIIOUEBBIX MOMEHTAa KOHCTPYKIIMU
OUEBU/IHBI.

Bo-nepBbIX, pakeTa UMeeT TBepIOTOILUTUBHBIN YCKOPUTENb —
OH JJa€T XapaKTEePHBIN BBIXJIOI, KOTOPBII MOXKHO HAaOMI0AaTh HA
BUJIEO BO BpeMsl HaOOpa BHICOTHI M B Ha4Yajie TOPU3OHTAILHOTO
TOJIETA.

Bo-BTOpBIX, sIIEpHBIN pPeaKTUBHBIN IBUraTellb SIBHO paboTaeT
10 3aMKHYTOMY LIMKJIY, HE 3arpsA3Hssl OKPYXKalollylo Cpely pa-
auanyeil. B mpoTUBHOM ciiyyae Mocjie UCTbITAHUI pakeThl, 3a-
IMyHeHHOU ¢ noauroHa Ha Hosou 3emuie, 0 paiMOAKTUBHOM 3a-
paxenun arMocgeps! Haricamu Obl Bee 3anaaabie CMU.
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