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MAKET YYEBHOI'O 3AHATUA
«KOCMOC»

(5-11 knacc, 45 MUHYT)

ATOMHbIN KNACCHbIN YAC «<KOCMOC»

Jlekuus ¢ npeseHTaunen; 45 mMuHym.

0O630pHas nekLms Npo NPUMeHEHNE aTOMHbIX TEXHONOMMI B
Kocmoce.

Yyawmecsa 5-11 knaccos;
KO/1U4eCmBO 02pPAHUYEeHO pa3mepamu ayoumopuu.

Ob6opypoBaHve U MaTepuasbl 4Na paboTbl:

- npoekmop.



STAMbI
N BPEMA

dtan 1:
BBeAEeHUe B
pobnemaTuky
(10 muHym)

dTan 2:
PUTAI
(10 muHym)

dtan 3:
a0y
(10 muHym)

Jran 4:
dyHpameHTa-
NbHble
nccnenoBaHus
Kocmoca

(10 muHym)

dTtan 5:
3aKo4YeHne
(5 MuHym)

DENCTBUA OPFAHU3ATOPA (MEOATOrA)

Ha nepBom 3Tane negaror pacckasbiBaeT O LefifAX 1 3agadax
OCBOEHMS KOCMOCa.

Ha paHHOM 3Tane negaror PaCCKa3blBa€T O reHepaTopax,
O6eCI'Ie‘-IMBalOLLI,MX pa60Ty 30HAO0B, CNYTHMKOB 1 TYHOXO40B
B KOCMOCe.

Ha naHHOM 3Tane nefaror pacckasbiBaeT Npo byayuiee
TEXHONOIMN — pa3paboTKy aTOMHOro ByKcmMpa, a Takxe
0 NpUHLMNax ero paboTol.

Ha naHHOM 3Tane negaror NoApPo6HO OMUCbIBAET UCMOJb3yeMble
TEXHOJIOrMn, MPUMEHSIIOLLMECS A8 UCCefoBaHnin BceneHHom.

Ha 3Tane 5 neparor genaeT BbIBOAbI U3 BblLEN310XXEHHOIO.



MPUNOXEHWE

LLEENN N 3AAAYU OCBOEHUSA COSTHEYHOWN CUCTEMbI

I'Iepe,q YesioBeYeCTBOM CTOUT 3af3a4a ocBoeHmst CONTHeYHOM cucTembl. Eé AUKTYEeT He TOJ1bKO
M3BeYHas Tara nogemn K NMOKOPEeHUIO HOBbIX Mpeaenos, HO U pAa4 BNnosiHe I'IpI/I3€MJ'IéHHbIX (VIJ'lI/I yxXe
nydue CKasaTtb «annnaHeTme») MPUYNH. D,O6blqa none3HbIX NCKOoMaemMblX, Hanpumep, renvm—3,
HEO6XO,D.VIMOFO ona TepMOH,D.epHOVI SHepreTukn n OGHapy)KeHHOFO B 3Ha4YUTeNbHbIX KONMYeCTBax Ha
J'IyHe, AenaeT mexnnaHeTHble I'IepeﬂéTbI 3KOHOMMYECKM 0BOCHOBAHHbIMM. A Yrpo3bl MaclTabHom
TEXHOreHHOM KaTaCTpOd)bI, CTOJIKHOBEHMA HaLel NNaHeTbl C KPynHbIM acTepongom nnun
Henpep,o(a3yeM0171 TEKTOHNYECKOM aKTUBHOCTU nepesoaAT BOMPOC 3aceneHns Mapca nnu TutaHa
(CI'IyTHMK }OnMTepa) B pa3pag XU3HeHHO HeD6XOD,VIMbIX ONA COXpaHeHMAa YyenoeBe4yeCTBa Kak BUAa.

Mpu 3TOM Ha BCEM NPOTSXKEHUN YeSIOBEYECKOM MCTOPUN TEMIM OCBOEHMUS OKPYXAIOLLErO
NPOCTPAHCTBA B 3HAYMUTEIbHOW CTEMNEHU 3aBUCES OT TEXHOJNIOTUIA MOTyYEeHUS U XPaHEHUS SHepruu.
Ha Hawen nnaHeTe AN €€ Nony4yeHns Mbl MPUBbIK/IN MOJIb30BaTbCS NOJIE3HbIMU MCKOMAEMbIMU
(HedTb, ras, KAMeHHbIN yrosb) 1 NWLb HeAABHO B UICTOPUYECKOM MacliTabe 0CBOWUIM Takne
Cnocobbl, Kak aTOMHasi 3HepreTnKa, NMApPo3HepreT1ka, Nosy4yeHue SHeprum n3 BO30OHOBIAEMbIX
MNCTOYHMKOB. MHOMMe rocyfapCTBa AeNatoT 3HAYUTENbHbIN YIIOP Ha Pa3BUTUM «3ENEHBIX
TEXHOOMNN», CrpaBeaInBo 0b6pallas BHUMaHME Ha OrPaHMYeHHOCTb MPUPOAHbIX PeCYpPCOB Hallen
NiaHeTbl, a TakXxe Ha NOCNeACcTBUS BbIDPOCOB MPOAYKTOB rOPeHus yrieBogopoLoB B aTMochepy.

OpfHaKo 3TK cnocobbl NoNy4YeHus 3Heprum cnabo NpUroaHbl NPU 0CBOEHMM KOCMoca. Tak, Ha
opbuTe 3eMNM NNOTHOCTb 3HepPrun n3nyyeHns ConHua, NpoLLe roBops, COHEYHOro CBEeTa,
coctaBnseT 1.367 KBT Ha kBagpaTHbIN MeTp. TeopeTnyeckn 68% OT 3TON BENUYMHBI MOXHO
nepeBecTu B 3/1eEKTPUYECTBO, HO Ha NPaKTUKe He YAaéTCsA co34aTb CONHeYHyto naHens ¢ KMJ
6onee 30%. 3To 03HAYaeT, YTO A1 TOrO, YTOObI BCKUMATUTL 0ObIYHbIA YalHUK, MOHAA06UTCA
naHenb nnowanbto 6onee 6 m2. ECnu Mbl nepemecTUMcs Ha opbuty Mapca, To n3-3a 6onbluein
YAANEHHOCTM OT Hallel 3Be3/bl NIIOTHOCTb 3TOM IHEPIUM YyMeHbLIMTCA Bonee yem B ABa pa3a. Ha
opbuTe KONMTEpa OHa COCTaBUT NNLLb 4% OT OKONO3eMHOW. To eCTb A5 TOro, 4TOObI MONYYUTb TOT
e 06bEM 3Heprum, Ham NoHaAoobuTCs B 25 pa3 Gosblue CoTHeYHbIX NaHenen. Takum ob6pazom,
CONHeYHasi SHepreTMKa He MoXeT obecneynTb AOCTAaTOYHbIX YCIOBUIA AN MPOXMBaHMSA NtoAen
BAanv ot 3emnu. OTCyTCTBME NNOTHOM aTMOoCcdepbl Yy Mapca He MO3BONUT UCMOMb30BaTh U BETPSIHbIE
3NeKTPOCTaHLMN.

MoMUMO nogAepKaHWs YeN0BEeYECKOW XN3HU A8 NepeMeLLeHns MeXay nnaHeTamm TpebytoTcs
MUANIMOHBI M MUANNaPAbl BaTT. EAMHCTBEHHbBIM MCTOYHMKOM TaKoro 06bEMa SHEPrumn MOXeT
BbITb IMLWb aTOMHas (M B MepcrnekTMBe TePMOSAEPHas) SHepreTMka. [lecatb rpaMm ypaHa npu
CerofHsWHeM Pa3sBUTMUN TEXHOMOTMI NMO3BONAIOT MOMYYUTb CTONBKO XKE SHEPrm, CKOSIbKO
BblAENAETCA NPU OKUraHUM TOHHbI yris. Takoe BbICOKOe yaesibHOe Cofep)KaHne SHeprum nossonseT
caenatb KOCMMYecKue annapaTbl KOMMNAKTHLIMU U He MepeMeLlaTb Mexay rniaaHeTaMmn CNofMHCKNe
06bEMbI TOMMBA.

PUTII

Cpepnm nepBbiX aTOMHbIX (KOPPeKTHee CKa3aTb «SAEPHbIX») TEXHOMNOIUI, YCMEeLWwHo
MCNOJIb30BaHHbIX YeNoBeYeCTBOM NPU OCBOEHMUN KOCMOCA, CTasI0 MPUMEHeHMe pagmMon30TOMHbIX
TepMOo3neKTpUYecknx reHepatopos (PUTIN). MpuHLUMN nx paboTbl AOCTAaTOYHO NPOCT. B Hebonblwom
Kopryce, NPUrogHOM Ans NepemeLleHna OgHUM N HeCKObKMMU NoAbMU, pa3MellaeTcs TonInso
— HeCKObKO KMTOrPaMMOB HeCTabubHOro BelecTBa, Hanpumep, nayToHus. MNpu ero pacnage B
YCTPOWCTBE He BO3HWMKAET LIeMHOM peakLn, Kak 3T0 06bIYHO MPONCXOAMT B aTOMHOM peakTope,
NMO3TOMY €ro UCMO/Ib30BaHNE HE YIrPOXAET HEKOHTPOIMPYEMbIM BbIOPOCOM SHEPTUN UK PanaLnm.



ATOMHbIe Aipa TOMIMBa NOCTENEHHO pacnagatotcs. Mpu 3ToM BblAeNseTcs Tenno, KoTopoe
npeobpasyeTcs B 3/1eKTPO3IHEPruto, Hanprmep, C MOMOLLbIO 31eMeHToB MenbTbe. Ans ux paboTsl
HeobXxoAVMOo obecneynTb MaKCMMalbHYO PAa3HOCTb TEMMEPATYP MEXAY TOMMBOM W OKPYXatoLLiein
cpepoi. Ha 3emne 370 gocturaetcs 6narofaps oxnaxneHuio Kopryca ycTpoicTea aTMochepoit.

B Kocmoce BO34yXa HeT, MO3TOMY A1l MOHUXKEHUS TEMMNePaTypbl UCNOMb3yeTcs 6oNbLION paanaTop
— MeTannM4yeckue NnacTuHbl, OTAAIOLME TEMO B BUAE U3NyYeHNs (0BbIYHO UMEHHO Tak Mbl Fpeemcst
OT KOCTpa: ropsiunii BO3AYX U AbIM MOAHVMAIOTCS BBEPX, HEe KacasCh Hallel KOXK, 3aTo TenoBoe
N3/y4YeHre OT PacKanéHHbIX Yrnein U NamMmeHn pacnpoCTPaHAeTCs BO BCe CTOPOHbI). Boobue,
oxNlaxAeHre B KOCMOCE SIBNAETCS CaMoW C/IOKHOM 3aaayeit, Ha KOTOPYIo HanpaBneHbl OCHOBHbIE
CUNbI UHXEHepPOoB, pa3pabaTbiBatoLLKX HOBblE ABUrATENM A1 MEXMIAHETHbIX NepenéToB.

PUTII B c6opke
KoMMoHeHTb!

Tpy6el :
BHewwuHnn CUCTEMBI aKTUBHOTO

XONMOAMMEHUKA

Cronka anioMuHKeBas obono4ka oxnaxaeHus

TeHoEN g Co6opka ynpaeneHus TennoBow UCTOHHUK YcTpoWcTED

gy rasoBbiMW NOTOKaMK ofuiero HaaHa4eHus c6poca
AasneHus

HononHuTensHas KpemHmii- Waonvpyiowwme crom MpxiMHbIA natel

CTOWKa WCTOYHWKa repmaH1essle BeTeM  (honbru

PucyHok 1. KoHcmpykyusi PUT3a

PucyHok 2. PUTII Ha JlyHe



B koHcTpyKumMM PUTIMa He ncnonb3yeTcs NOABUXHBIX 3/IEMEHTOB, YTO 0becneymBaeT
[OIFOBEYHOCTb U HAAEXHOCTb. ITW YCTPOMCTBA NUTAKOT HAaLWIM CMYTHUKK, OHU yXe NobbiBanu Ha
JlyHe BO Bpems aKcnefmunii «AnosinoHoB» 1 06ecnevmBatoT SHePruen yHUKanbHble KocMuyeckme
annapatbl «Bosigxep 1» n «Bosigxep 2», nyTelecTByowme K Kpato Hawen CONHeYHON CUCTEMbI BOT
yxe 6onee 40 net! BaHO OTMETUTb, 4TO MOMMMO KOCMOCA OHU YCMELHO NPUMEHSAOTCA U Ha 3emne.
Bo BTOpoOW nonoBrHe XX BeKa Hallu NOASPHUKKN akTUBHO Ucnonb3oBanu PUTIM ana nonyyeHus
3neKkTpo3Heprun Ha KpaHem CeBepe, B caMbIX TPYAHOAOCTYMHbIX MeCTax, rae Tpebyercs
obecrneynTb aBTOHOMHYIO PaboTy annapaTypbl 6e3 perynspHoro BMeLwaTenbCcTBa Yenoseka. PUT3Mm
NUTaIOT MasikM, METEOCTAHLMM, 3 TakXe MOABOAHbIE YCTAHOBKM U Mopckue Byu.

PucyHok 3. PUT3I 0115 nonsipHo20 Masika

[ns MHorux 3agay mowHoctn PUTIlMa (06bl4HO fo 1 kBT, 4To Ha opbuTe 3emMnv CpaBHUMO
C CONTHEYHOW NMaHesblo) He[OCTATOYHO. B TakMx Cily4asx Ha KOCMUYECKMUX arnmnapaTax MOXHO
Pa3MeCcTUTb KOMMAKTHbIE aTOMHbIE PeaKTOpPbI, MO CBOEMY YCTPOUCTBY 6/1M3KMe K HA3EMHbIM.
CoBeTckuii Coto3 LOCTUT 3HAYUTENbHBIX YCNEXOB B pa3paboTke AepHbIX SHEPreTUYeCKmX
yCTaHOBOK. VIMu Bb1n10 ocHaleHo 6onee 30 kocmunyeckmx annapatos (B CLUA ncnbiTaHusi B KOCMoce
npoweén nuub oguH). Mpwu TennoBor mowHocTh okosno 100 KBT nogobHble ycTaHOBKM obecrneynBanm
cBbilwe 5 KBT anekTpuyeckon. MepcnekTUBHbIE SAEPHbIE YCTaHOBKM MEraBaTTHOIO KJ1acca CTaHyT
MOJIHOLEHHOW 3aMEHOM KNaCcCUYeCKMM PaKeTHbIM ABUTATENSIM U OTKPOIOT MyTb K OCBOEHMIO JTyHbI 1
Mapca.

KOCMUYECKUN BYKCUP

3a nocnepHve nongeka Hb110 NPeAnoXeHO MHOXECTBO KOHCTPYKLMIA U NPUHLMMNOB paboTbl
A0epHbIX PaKeTHbIX ABUraTenen. Tak, Hanpumep, BCepbE3 paccMaTPUBANCs Crocob yCKopeHus
paKeTbl 33 CHET CepuM AAePHbIX B3PbIBOB, OCYLLECTBSEMbIX Pa3 B CEKYHAY MO Mepe e€ ABUXEHUS.
OpHako 6onee NepcneKTUBHbIMK NPUHATO PAaCCMATPMBATL TEXHONOMMM, OCHOBAHHbIE Ha
npeobpa3oBaHMM 3HEPrMM pacnaja B 371eKTPUYeCTBO, KOTOPOe 3aTeM UCMONb3yeTcs, Hanpumep, B
NnasMeHHOM WM MOHHOM fBuraTene.

Hawa ctpaHa siBnsieTcs nnaepom B pa3paboTke sAepHbIX KOCMUYECKMUX YyCTaHOBOK. ELé B
cepepuHe npotunoro Beka B CCCP 6b11 MCMbITaH NEPBbIN U €4UHCTBEHHbIN B MUPE ABUraTesb
P1-0410. Ha ceroaHsAWHWI JeHb OCHOBHbIE YCUTUS CKOHLLEHTPUPOBAHbI Ha Pa3paboTke aaepHON
3HeproABuUraTesibHOM YCTaHOBKM MeraBaTTHOro knacca (A34Y).



PucyHok 4. MepBbili B Mupe s50epHbil OBuzamens PA-0410

ASMY coCTOWT 13 TPEX OCHOBHbIX 3/1IEMEHTOB: HEMOCPEACTBEHHO AAEPHOr0 PeakTopa, CUCTEMbI
OXNTaXAEHWs U 3NIeKTPOPaKEeTHOro ABUraTens.

AlnepHbIN peakTop BbipabaTbiBaeT TEMOBYIO SHEPTUIO, XUAKOCTb (pacnnaBneHHbIA MeTann),
LMPKYMpYoLas B NepBOM KOHTYpe CKBO3b TOMIMBO, OTBOAUT TEM/O U NepedaéT ero Bo BTOPOM
KOHTYP, rie LMPKYINPYeT XMAKOCTb C MeHbLUEN TeMnepaTypoi ncnapeHus. XXmakocTb BO
BTOPOM KOHTYpE BCKUMAET, 1 €€ napbl Noga 60/1blWNM AaBNEHUEM 3aCTaBNSAIOT KPYTUTLCA TYPOUHY
3neKkTporeHepaTopa. Kak yxXe roBopuioch Bbille, Camas C/I0XHas 4acTb NPoeKTa — B OXNaXAeHUN
napoB, 4ToObl OHM CHOBA NPEBPATUINCD B XMAKOCTb U MPOLOSIXUAN LMPKYIMPOBaTh B cucTeme. [ns
3TOro NPeAnosaraeTcs OCHACTUTb KOCMMYECKUIA annapaT OFPOMHbBIMU «Mapycamm» - pagnatopamm
60nbLUOW NNoWaAK, MO KOTOPbIM B TOHEHbKUX TPYOOUKax OyayT ABMraTbCs Nap M XUAKOCTb BTOPOro
KOHTYpa, U3ny4yas Tenno B kocmoc. CylecTsyeT 1 ewwé bonee HTepecHas pa3paboTka Halmx
WNHXEHepOoB. B pamKax 3Toi TEXHONOMMM BMECTO LMPKYNSLUM MO MHOXECTBY TPYHOUEK XUAKOCTb
BTOPOro KOHTYpa GyaeT BbIOpacbiBaTbCs HEMOCPEACTBEHHO B KOCMOC, @ 3aTEM, YXKE OCTbIBLUAS,
yNaBANBaTbCA HEKMM NMOA06UEM Mblecoca, HaNpPaBSAIOLWEro eé 06paTHO K peakTopy.

B KayecTBe ABUXMTENA annapaTta pacCMaTPMBAETCS MOHHbIN ABUraTenb. Ha 3emne npu yckopeHum
Mbl OTTaNIKMBAEMCS OT MOBEPXHOCTU (Hanprmep, aBTOMO6U/b Konécamu oT acdansTta) Unm ot
BO34yXa (BO3AYLWIHbIV BUHT CaMO/ETa TOIKaeT BO3AyX Ha3aa). B KocMoce OTTONKHYTbCA He OT
yero. Mo3ToMy B KOCMUYECKOM annapaTe NpeaycMOTPEH 3amnac BELEeCTBa, KOTOpoe Mbl byaem
oTOpacbiBaTh OT cebsi (hakTUYeCKn OTTaNIKMBATbCSA OT Hero). B 06bI4HOM pakeTHOM ABuraTene
TOM/IMBO CrOPAET U1, MPUOBPETA BbICOKYHO TEMMEPATYPY, C 6OMbLION CKOPOCTLIO BbINIETAET M3 Cona,
TOJSIKasA pakeTy B MPOTMBOMOJIOXHYIO CTOPOHY. B MOHHOM ABUraTesie Ha annapare npegycMoTpeH



3anac Bogopoaa, neryanero rasa, KOTOprVI CHa4alla MOHU3npyeTca (npou.l,e roBops, 3ap;|>KaeTc;|),
a 3aTeM C MOMOLLbIO 3NEKTPUNYECKOIO Nond yckopaeTca 0 OrPOMHbIX CKOpOCTeVI n Bbl6paCbIBaeTCﬂ
13 paKeTbl, TONIKaA eé Bnepen. Takue gBuratenu B Tbicaun pa3 3KOHOMUYHEE 0ObIYHbIX 1 MO3BONAOT
YXe cerogHa pa3orHatb KOCMUNYECKUIM annapat Ao CKOpoCTn B 40 TbiCcsY KNNOMETPOB B yac!

YHMBEPCaNbHOCTb SAEPHON SHEPTrETUYECKON YCTaHOBKM NMO3BOJIUT UCMOMIb30BaTh €€ B posu
YHUBepCanbHOro 6ykcnpa, nepeHoCsALLEero rpy3bl M NaccaXxvpoB Mexay nnaHetamu CoHeyHom
CUCTeMbl, a TaKxe OoT 3emnu K JTyHe. be3 Heé HeBO3MOXHbI KONoHM3aumsa Mapca n co3gaHue
NOCTOSIHHOW NyHHO 6a3bl. MpeanonaraeTcs, YTo f0 OPOUTLI 3eMu rpy3bl ByAyT 4OCTaBNATLCS
B TOM Ync/ie 06bIYHBIMU XMMUYECKUMUM pakeTamMu, a fanee 6ykcup Ha ocHoee AD[Y 6yaet
nepemeLLaThb UX B TOUKY HazHadyeHus. Takas cxema 06ycioBnieHa TeM, YTO MOHHBIV ABUraTesNb
npefHasHayeH AN MHOrOMEeCSYHOM HemnpepbiBHOM PaboTbl, MOCTENEHHOrO YCKOPeHWs
KOCMMYECKOro anmnapara, Ho OH He CroCcobeH MFHOBEHHO Pa3BUTb MOLLHOCTb, HEO6X0AVMYIO ANS
OTpbIBa rpy3a OT 3eM/IM U BbIBEAEHWS €ro Ha opouTy.

AOEPHAA 3HEPTETUYHECKAHA @
YCTAHOBKA KOCMWNYECKOTO-*
ATTTAPATA

Karasss xonogmms i
i

PucyHok 5. f10epHas 3Hep2emu4yecKas yCmaHOBKA
07151 MexXn/IaHemHbIX nepenémos

®YHOAMEHTAJbHBIE UCCNEQOBAHUA BCESIEHHOM

MpUMeHeHWe A0epHbIX TEXHOMOIMI B KOCMOCE HEe OrPaHNYMBAETCS SHEPTETUKOW. IMEHHO 3aKOHbI
A0epHON GU3UKM YNPaBASIOT NPOLLecCamMmy BHYTPU 3BE3A, YEPHbIX AblP, B3PbiBaMU CBEPXHOBBIX,
pacnpocTpaHeHeM 31eMEHTaPHbIX YacTUL, Mo NpocTopam BceneHHo.

Hawa cTpaHa cTosina y MCTOKOB KOCMUYECKMX UCCNIE[0BAHNIA, BKIIOYAIOLWMX U3yYeHNe AanEKNX
MCTOYHWUKOB 3K30TUYECKMX BUAOB U3NMyHEeHWI, MOTOKA 3NEeMEHTAPHbIX YaCTHL, CBEPXBbICOKMUX
3Heprui. Ha opbuTe 3eMnn B HacTosILLLEe BPEMS HAXOLMTCS MHOXECTBO TeNIECKOMOB, Kak
ONTUYECKMX (3HAMEHUTBIN «Xabbn»), Tak U PErMCTPMPYIOLLMX YaCTULbI M FaMMa-KBaHTbl Pa3HbIX
3Heprui. OAHUM M3 NPOPbIBOB B UCCIE[0BaHNN PEHTIEHOBCKOIO U3/y4YeHUs Halel BceneHHom



PucyHok 6. OpbumasnbsHas acmpogusuyeckas obcepsamopus «Cnekmp-Pl»

ABNsAeTCA opbuTanbHas acTpodumsnyeckas obcepeaTopusa «CnekTp-PeHTreH-FaMmar»

(«CnekTp-PI»), 3anyweHHas ¢ kocMogpoma barikoHyp B 2019 rogy.«Cnektp-PM» obnagaet
feTekTopamu (Teneckonamm), CNoCoBHbIMM PErMcTPUPOBaTb PEHTFEHOBCKOE M3MyYeHue C
JHEprusMmn B flecaTb pa3 6oMbLUNMKI, YeM, HAaNPUMepP, Mbl CO38aEM B KabuHeTe peHTreHorpabumn
npv MeauLMHCKMX 06cnenoBaHusx. Mpu 3ToM yCTPOWCTBO onpeaensieT HanpasnieHne, C KOTOPOro
MocTynaeT n3nyyeHune, C TOYHOCTbIO B 40NN rpagyca. ViccnefoBaHne peHTreHOBCKOro U3nyvyeHus
Hallen BceneHHoM no3BonsieT yBuaeTb 06beKTbI, HELOCTYMHblIE HEBOOPYXXEHHOMY MNasy Unu
[axe nyylemy onTuyeckomy Teneckony, HabnaaTe 3a Npoueccamm, NPOTeKALWUMU B APYruX
ranakTuKax.

[oMUMO peHTreHa annapaT cnocobeH perncTprMpoBaTb FreMMa-BCrbIWKY — Nepuoguyeckme
BCMJIECKM M3NyYEeHWS BbICOKOW SHEPrnv, Nonafatolme Ha Hally nnaHeTy, NPearnonoxXuTeNnbHo,

B MOMEHT, KOrja B HaNnpaBAeHMWN Hallen NnaHeTbl MOBOPaYMBAETCS CBOMM MOMOCOM Gonbluas
HeNTPOHHas 3Be3aa, 061aatoLWas OrPOMHON CKOPOCTbIO BPALLEHUS.

3AKNTIOYEHUE

AlaepHble TEXHONOrMM HE3aMEHUMbI NPy 0cBoeHUK CONTHEYHO CUCTEMbI U, B MePCreKTUBE, Hallen
ranakTMku MneyHbiii nyTb. ATOMHas 3HepreTmka crnocobHa obecneymnTb pecypcamm KoNoHMU3aLmo
Mapca, cozgaHme NocTossHHOM NyHHOM 6a3bl. CO34aHHbIV Ha €€ OCHOBE MEXMIaHETHbI Bykcup
NMO3BOMINT YEN0BEYECTBY UCMOMHUTL AABHIO MeYTy BeCNpPenaTCTBEHHOIro NepemMeLLeHns Mexay
nnaHeTamu, a B 4anbHenWem v K Apyrum 38€3aam.

B Halel cTpaHe co3patoTcs Haubonee nepcrnekTUBHbIE TEXHOMOMMM B 061aCTh AaepHbIX
SHEpPreTMYecKMx yCTaHOBOK A/19 KOCMUYECKMX annapaToB Y MOHHbIX PAaKeTHbIX ABUraTenemn,
pa3pabaTbiBaeTCA yHMKanbHas annapatypa 4N agepHo-»OuU3nyecknx NcciefoBaHUii Hawemn
BceneHHom.



