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C. 3ocuMoB. «SInepHblil JBUraTesb C aparja3MeHHbIM YCKOPUTEIEM>»

CraBa 3ocumosB
AnepHbIN JBUTraTeEJdb C

HapaijJaadMmeHHbBIM YCKOPHUTCJIECM
IJIABA 1

N Bot cBepmmiock. Ytod nomerets 10 Mapca umm 1o CarypHa HyKHa CKOpOCTh cBeta. U
kocMoHaBT ®PenopoB B punbme «Camor 7» Ha BOMPOC MEIUKA U3 KOMUCCHH JIOMYCKa K TOJIETaM:
«[Touemy OH 3asepxkaics U He TOMOT BOMTH KOCMOHABTY JKEHIIMHE, KOTOpast MPOTKHYJ/Ia CBOM CKa-
(anp?» OTBETWII, UTO OH YBHUJIEN CBET B TEMHOM ITPOCTPAHCTBE KOCMOCA M MPEITOIOKIII, YTO 3TO
Anrenbl. PeopoBa MOCYUTATIM CyMACHIESAIIMM U OTCTPAHUIIM OT AajIbHEHIIMX rnojeToB. Ho cBet mor
TMIOSIBUTBHCS TIPY TIOMOIIIM €r0 UCKYCCTBEHHOTO COTBOpeHus. Harpumep, npy momsiTke 0Opa3oBaHuUs
ropstyel Ia3mbl, YTO OKpy:kaeT Hairy 3Be31y Connie. Ho ams yero? [1jist rumep ckauka Wi Apyroro
pona nepemenieHus. Bo-nepBbix, cBeT ObUT HeAATIEKO OT IUIaHEThl 3eMJIs, pa3 PeropoB yBue ero Ha
opoute Caimora, a 3HAYUT, 3TO ObLIA HOHOC(Epa, IIe €CTh MacCa aKTMBHBIX U HE TOJIBKO HOHOB. OHM U
CITy’KaT OCHOBOM JIJIs CO3AaHMs Tuia3mbl. Ho [tst rumep ckauka HysKeH elle I1a3MOu/1 MEeHbIIIeH IJI0T-
HOCTH U OH CO3JaeTCsI HeTIOIaIeKy ¥ TP MOMOIIY Mar HAITHOMMITYJIbCHOTO BBICTpeSia, MEJIKHI T1a3-
MOM]] PUKOIIETUT 00 OOJMBIION M 00a cpa3y MCUE3al0T WM HEUTPATU3YIOTCSI, HO BBICBOOOKICHHAS
CyMMapHasi SHeprusi TolKaeT 6oJiee ¢ MEeHbIIIEH MIOTHOCTBIO KATCyTy CO CKOPOCTBIO CBETA, COIJIACHO
dopmysne Ditninerina. E=mc B kBagpare. M 3T0 U €cTh CKOPOCTh CBETA, MPU MOMOIIM KOTOPOU Karl-
CyJia ¢ TPy30M MEHbIIIe! TUIOTHOCTH, YeM Iula3Ma, OyJeT UMeTh CKOPOCTh CBETa U JOCTABUT IPy3 U
HE TOJIBKO Ky/la YTOJHO B KOCMHUYECKOM IpocTpaHcTBe. Ho 11t ocTaHOBKM MOTpedyeTcs ¥ criepeu
raparuia3MeHHOW YCKOPUTENb. DTOT Maparuia3MEHHON YCKOPUTENb, KOTOPBIN MOKa3aH Ha PUCYHKE
B craTbe 1o ccbuike: https://drive.google.com/file/d/1jToBtSp3jtwATnzZ6hnfkgezqz5 InqC/view?
usp=drive_link Tam 1 noyHast KOHCTPYKIIUS JAHHOTO U300pETEHUSI.

W ecnu 3TOT mMaparuia3MeHHOH YCKOPUTETb MpPU CTPOUTh WM C MOJEIMPOBATh C PaKeTOM
Ha siiepHOM [Buraresie «BypeBeCTHHK», TO BO3MOXHO IPU TOCTYMAOMEH SHEPruu TOOUThCS
co3faHusl 0OeuX IUIA3MOMIOB ISl THIEP CKauka B TMPOCTPAHCTBE. A TMOrpykeHHash B BaKyM-
HOE TIPOCTPAHCTBO KarcyjJa ¢ TPy30M IpU TOMOIIM KOPITYCHOro OJIoOKa OOIIEero COeqHEHWUs,
KOTOpBHI MOAPOOHO TPE/CTaBJIeH MO CChUIKE B OJHOMMEHHOW cTaThe: https://drive.google.com/
file/d/1TKOPdHh8Hghq4ug62U 10ppk8pCOIM 10OV /view?usp=drive_link A 0puHIUH BaaKyM-
HOTO TPHUCYTCTBUSI TOAPOOHO TpeAcTaBleH B cTarhbe MO cchuike: https:/drive.google.com/file/
d/1s80CUVSRiGVT2hObWImedZd2Qxbmst75/view ?usp=drive_link

PIIN u3 BbILIE NIPEACTABIEHHOIO AEIAETCA BBIBOJ, O IEPEMEILEHUM JI0CEIIE HE U3BECTHOM, HO
TpeOyeMOM TINATEIbHOTO M3Y4YeHHs M UCccefoBaHus. Y pemieHue 3THX 3a1ay MO3BOJIUT MPHOIH-
3UTh PEIIeHHs] CIIaceHUs Hallled IMBUIM3AIMK B OyAyIlIeM OT arpeccuBHOro kocmoca. Hampumep,
0 TiepecesieHust Jiiofiel 1 KonoHu3auun Mapca u Benepsl. M eciin B OyayiiemM Hay4duThCsl yIIpaB-
JSTh BpalieHusiMu TuianeT Mapc u Benepa, npubmkeHHO K Bpamenuio 3emiii, TO BO3SMOXHO |
CO3[aHMe Ha 3THX TulaHeTax (hiophl U ayHsl ogoOHO 3emie. M y MeHs ecTh Koe-Kakue pa3pa-
OOTKH, HO 51 MX TIPEJIOKY TOJIBKO TOCTIe pelieH s 3a1a4 JaHHOW TeMe 10 JIOCTHKEHHSI TUTIep CKavKa.
Wuave yenoBeuecTBO 00OpedeHo, MOTOMY YTO HET MHOTO criocoda nepemenieHus. M MmaccoBas ucre-
pUsl yKe TIOKa3bIBaeT CAMOYHUUTOXKEHHUSI OT OE3bICXOJHOCTH IMyTeM IpOLBETaHMs (parms3ma MUpo-
Boro. Tpawmm, ITytux u Cu MOryT B35Th BUHY MCUE3HOBEHUS UEJIOBEUECKON IIMBUIIM3AIIMM HA CBOM
rieun? [lo kpaiiHell Mepe OHM He BHECIIM B HAyKYy HU OJHOM aBTOPCKOM CTaTbH, [Jisl pEIIEHHs TIpo-
6em Oe3omnacHocTH. [IpaBuTeI COBPEMEHHOCTH TOI00HO TIIAHKTOHY, KOTOPBIN OyJIeT CBUeTeIeM
koHia Ceera. Ecim ke Bac 3anMHTepecoBajia Mosi Mjesl C Maparyia3MeHHbIe THIEp CKavKoM B IPO-
CTPaHCTBE U BO3MOXHO M BO BPEMEHH, TO NHIIKTE CI0fIa Ha TIOUTY. B MPOTHBHOM cilydae s ocoBe-
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TYIO BaM OTpe3arth napy pedep u caenarb caMmoMy cede MUHBET, M TOTOBUTCS K XyaAlieMy. Bbl cBonM
MpaBJICHUEM TaK 3aanrbaayiuu bora, 4To OH yXke Mocian MeHsl, cBoero AHrena 51 co CBouMu UaesiMH.
Ho rope ot yma, 0coOOEHHO eciiv ero HeT, Kak IMOKa BUIHO Y Bac 10 HEeMpeKpalaoieicss BoHe Ha
Vkpanne. Xots bor poryckaer TMKBAAAIMIO BceX (DAIIMCTOB U MX MpaBHUTeNield, monoOHo Beemmp-
HOMYy ToTory. Bropoii pa3 Bor urcTky Ha 3emJie qenarth He OyneT. DTo IeI0 caMuX JIIoei, KOTOpbie
yxe perma JTHK u moryTt nono6no Bory nenars Co3nanust. [Tostomy mup u coxpanenue Jlozeit
BO3JIaraeTcs Ha IIeud npaButesneid JInaupyomumx SaepHbIX JIepkaB MApa. A Kak UIMEHHO MPUCTPO-
uTh [lapania3zMeHHOH yCKOpUTENb K pakeTe C sAepHbIM JIBUTaTesieM, 3TO BCe paBHO OyJeT coBep-
IIIEHO, TIOTOMY YTO MHOTO criocoda HeT. M Barll J1a3epHsIil JTyd NoHAs XyyHIHSIA, 2 BpeMs yKe UeT 1
METEOpHUT K 3eMJie yike 3arylieH. [louemy s MaTepioch, MOTOMY UTO BbI YK€ U 3aaurOaasiiy Bce Hace-
JIeHVe 3eMJIM 1 He TOJILKO CBOMX M30Mpartesiel, KOTOPBIA NIepBble CYHYT BaM B CIIUHY HOKH IIPH OTPH-
naresibHoM 3gdexTe. A Most ujielt Bce paBHO OyJeT He BaMU, HO CIIACUTENISIMUA MUpa pa3paboTaHa u
JOBEJeHa JI0 CBOETO MOJIOKUTEIFHOTO pe3yabTaTa 1 Jake IMyCTh 9TO OyIeT CeJIaHO He BAMU, a TOTOM-
KaMU BalllUMH, KOTOpbIe Oy/yT MOHUMATh cepbe3HOCTh KOHIa CBeTa. A 3a 0TKa3 Bl Oy/ieTe ropeTh,
1 ipo3s0ath B Ay BeeneHckomy. Pa3pelnieHre Moe Ha aBTOPCKOE MPaBO 3aHUMAThCSI STUM BOTIPO-
COM CTOWT | TPWITTMOH 1M POBBIX pyOIIei, TOce TIOIHOM PO TIaThl BbI MOXKETE CMeJo OpaThes 3a
pa3padoTky [lapa mia3MeHHOro yCKOpHTeist KOpaoJis C siIEpHBIM JIBUTATEIeM | s Obl XOTEeJ TIPUCYT-
CTBOBATh IIPY 3TOM U TIOMOYb BaM C HOBBIMH uziessMu. C yBaxkeHunem 1

I'JTABA 2

Kak ycTpoeHs! siiepHble ABUraTeNM ISl pakeT

Coo0rieHre 00 yCTeHbIX UCIBITAHUSIX KpblaToi pakeTsl IM730 «BypeBecTHUK» C sIepHBIM
ABUTaTeJIeM CTaJIO OIHOW U3 CEHCallMi MPOIIJIOro roja: Mpesk/jie Takue JIBUraTeId CylleCTBOBAJIN B
JIydIlIeM Cllydae B KauecTBE CTEHJOBBIX MCITBITATEIbHBIX 00pa3ioB. C qpyroil CTOpOHBI, HEOOXOIH-
Mas 6a3za i co3maHus sjepHoro paketHoro asuratens (SIPI]) y Poccum Obuia, u ero nosipjieHue
3aBUCEJIO JIMIIb OT 11eJIECOOOPA3HOCTH.

Pa6ote Hag co3nanuem nopooHsix aeuraresieit u B CCCP, u B CIIIA craproBanu eiiie B Hadasie
1950-x. OnuH U3 MepBhIX JOKYMEHTOB, CBUJIETEILCTBYIOIIUX 00 9TOM, — IOCTAHOBJICHUE TIPABUTETb-
crBa CCCP ot 20 nosiopst 1953 roma. CornacHo JOKyMeHTy, akagemuka M.B. Kengpia npennm-
ChIBAJIOCh HA3HAYUTh «HAYYHBIM PYKOBOAWTEIEM BCeX padoT MO CO3AAHMIO KPBUIATHIX PaKeT Kak C
MPSIMOTOYHBIM BO3YIIIHO-PEAKTUBHBIM [IBUTATENIEM, TaK U C IIPMOTOYHBIM JIBUTATENIEM C HUCTIOJb-
30BaHMEM aTOMHOW Heprum». A B 1956 romy Hauaiach padoTa Hall OATTUCTHYECKON PaKeTOU JasTh-
HETO JICMCTBUS C aTOMHBIM JIBUTATEJIEM.

KopoJaes, I'inymko, JIeinyHckui

K npoekty npusniexsu snyumue ymsl crpadsl: C.I1. KoponeB crai riaBHbIM KOHCTPYKTOPOM
camoii paketsl, B.I1. ['Tymiko — riiaBHBIM KOHCTPYKTOpOM jBuratess, a A.W. JleiinyHcKkuil — HayYHbIM
PyKOBoOAMTENIEM padoT MO CO3AaHMIO peakTopa. Bo3MokHO, nocieHon (haMUIMIO BBl BUAHUTE BIEp-
Bbl€, HO UMEHHO JIEHMITyHCKUI CUNTAETCs OHUM U3 OCHOBOIOJIOKHUKOB IIIKOJIBI CO3/JaHUSI PEAKTOPOB
Ha OBICTPBIX HEUTPOHAX — 00 X MPEUMYIIECTBAX MPUMEHHUTENIBHO K MCIIONB30BAHUIO HA KPbUIATHIX
pakerax peub noujer Huxke. Teopermueckue uccnepoBanus 1950-x rogoB noaTBepanId BO3ZMOXK-
HOCTb CO3JJaHUs SIEPHBIX paKeTHbIX aBurareneil. OnHako yxe B cepenuHe 1960-x cTajo MOHSATHO,
YTO XMMMUYECKUE JBUraTesd MO3BOJISIOT pellaTh BCE BOGHHBIE 3a/laud CTONb ke 3(P(PEKTUBHO U
HamHoro aeienie. M Bce ke MpoeKT He 3aKPhIBAIM Kak MUHUMYM 110 1990-x — ¢ ripuiiesioM Ha 1ajib-
HUE KOCMHYECKUE TOJIETHI.

JBurareasn ajst JIynol 1 Mapca

B Boponexckom Kb «XumaBromaruka» (KBXA) B 1965 romy npucTynvim K CO3IaHUIO sIiep-
Horo paketHoro asuratesist PII-0410 (on xe «Uprut», UP-100 u 11691 no kinaccudukanuu 'PAY),
B OCHOBE KOTOPOTO OBUT pEakTOp Ha TEIUIOBBIX HEUTPOHAX, & pAOOYMM TEJIOM CITYKHUJI BOIOPOL, ITPO-
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XOASIIUI Yepe3 aKTUBHYIO 30Hy peakTopa. IHBIMU CJIOBaMHM, BBIXJION ObLT paJMOaKTUBHBIM. OHAKO
B TO BpeMsI MOJOOHBII pe3y/IbTaT CUNTAJICS B TIOPSIIKE BEIlIEH.

Hanpumep, y CILIA B 1960-x cyiiecTBoBaJ IPOEKT SAEPHOrO pakeTHoro asurarens «[LmyTon»,
MPSMOTOYHOTO ¥ BO3/AYLIHO-PEAKTUBHOTO. M 3aKpbUIM €ro OTHIOAb HE IO SKOJIOTMYECKUM cooOpa-
xkennssM. OTHocutenbHO coBeTckoro PII-0410 ormeruMm, uto ObUI OH JOCTATOYHO KoMIlakTeH. ITo
pa3HBIM JIaHHBIM, €T0 BBICOTA COCTaBJIsIa OKOJIO 3,5 M, AuameTp — npumepHo 1,6 M. Kak cBuneresnb-
crByer KBXA, Takux aBurareseil B 9KCIIEpUMEHTAJIbHbIX LIEJISAX POU3BEU TPU AecATKa, U B 1978—
1981 rogax OHHM yCIEIIHO MPOILIA OrHEBbIE UCTILITAHUS Ha cTeHae CeMMITaIaTUHCKOTO TOJIMTOHa,
HO B 1988 romy paGoThl HaJ IPOEKTOM IMpEeKpaTuiIv 0e3 OYeBUAHBIX MPUYMH. MOKeM JIMIIb Tpe[-
TIOJIOXKHUTh, YTO CTPaHE HAKaHyHe pacrajia Oputo He 1o nonetoB Ha JlyHy u Mapc. OnHako xoporiast
MHKeHepHas mKona B Poccun ocranace, conarensm «bypeBecTHHKa» ObUIO OT Yero OTTaJIKUBATHCS.

Yem x0opoul U MJIOX PEAKTOP Ha OBICTPbIX HEHTPOHAX

O ToMm, Kakas JBUTaTeIbHAs YCTAHOBKA CTOUT Ha «BypeBecTHUKE», O(pUIUATbHBIE UCTOYHUKHU
10 TIOHSATHBIM MPUYMHAM yMaTuuBaioT. OJJHAKO /IBa KJTIOUYEBBIX MOMEHTA KOHCTPYKIIMU OYEBU/IHBI.

Bo-niepBbix, pakeTa MMeeT TBEpIOTOIUIMBHBINA YCKOPHUTEb — OH JAeT XapaKTepPHBIN BBIXJION,
KOTOpbIA MOXKHO HaOMoAaTh Ha BUIEO BO BpeMsi HaOOpa BBICOTHI M B Hayasle TOPU3OHTAJIBHOTO
ToJseTa.

Bo-BTOpBIX, sOEpHBI PEAKTHBHBIN JBUTATeNlb SIBHO padOTaeT MO 3aMKHYTOMY IMKIY, He
3arps3HsIs OKPYXKaIoIIyIo Cpey paguaryeil. B mpoTMBHOM cilydae rmociie UCIbITAHUI PaKeThl, 3aIy-
IeHHOH ¢ roymroHa Ha HoBolt 3emite, 0 paJrioaKTHBHOM 3apakeHuu arMocgepsl Harmucamy Obl Bce
3anaansie CMU.
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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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