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B crarbe o06cyxnaeTcst MpUHLIMI ASHCTBHS U pe3ynbTaTsl ucnbitTanuii B HACA
MO/JIeJIN KOCMUYECKOI'0 IBUraTelsl, CO3/IAI0LIEro TATY 3a CYET HAlpaBJIEHHOIO
MHUKPOBOJIHOBOTO M3i1yueHUs. [loka3pIBaeTCst HECOCTOATENBHOCTh OOBUHEHUI
B HapyLICHUH UM 3aKOHA COXPaHEHUs UMITyJIbca U paboTOCIIOCOOHOCTD UeH

Brenenue. B aBrycre 2013 roga Ha opurnmansaom caiite NASA mosiBuiiocs coodmenue [1],
a CIyCTS IoJi Ha KOH(EPEeHIMH 10 PEaKTUBHOMY JIBUKEHUIO ObUI O3BYYEH OTYET IPYMIIbI CO-
TpyaHuKoB NASA noj HazBaHuEM «AHOMaJIbHAs TAra OT PaJIUOBOJIHOBOIO TECTOBOIO YCTPOMi-
CTBa, U3MEpPEHHAasl Ha YyBCTBUTEIbHOM MasTHHKe» [2]. McnblTaHUAM MOJBEpPIIach MOJENb KOC-
muueckoro asuratensi «Cannae Drive» amepukanckoro mzobperarens ['Bumo @Perra (Guido
Fett), yoenusmero NASA ucnbiTaTh CBOM amlmaparbl. B TeueHne BocbMU JAHEHN rpymia uccieno-
Barenei u3 Kocmuueckoro Llentpa Jlxxoncona B Xptoctone (CLLIA) moa pykoBoACTBOM JOKTOpa
["aponbia YaiiTa ucnbIThiBajga 3TOT JIBUTATENb HAa Pa3IMYHBIX PeKUMax M yOeausach B KU3HE-
CIIOCOOHOCTH HJIeU CO3JIaHMS TATH 3a CYET HAIPABICHHOTO MUKPOBOJHOBOTO M3Ny4YeHus. Tecto-
BbI€ HUCIBITAHMS MOKA3ajJM, YTO YHUKaIbHAs KOHCTPYKIHMS MUKPOBOJIHOBOI'O JIBUTATENs MO3BO-
nset coznaBath TATY B 30-50 MunuHbtOTOH. OIHAKO Hay4yHas U B OCOOEHHOCTH OKOJIOHAy4Has
0O0I1eCTBEHHOCTb, YOEKJEHHasi B HAPYIICHUU YCTPOMCTBOM 3aKOHA COXpPaHEHUs MMILYJIbCa, He
CHEIIUT NMPU3HABATH 3TH PE3YJIbTAThI, HA3bIBAS X «AHTUHAYYHBIMUY. B CBS3M C 3TUM BO3HHKAeT
HE00XO0/IUMOCTh BBIICHUTb, HACKOJIBKO 000CHOBaHHbI TAKUE YTBEPHKICHUS.

1. OT uaen 10 KOHCTPYKTHBHOIO BOILIOIIEHUsI. ABTOPOM MJIEU CO3JaHMsI TATH 3a CUET
HANpaBJICHHOTO MHUKPOBOJHOBOTO M3JIyUeHHs cuuTaercs OputaHckuii mmkenep Pomxep Lloep
(Roger Shawyer), kotopslii Gonee 10 et Ha3ax CKOHCTPYMPOBAJ Psi/i IEMOHCTPALMOHHBIX YCT-
poiicts (nepBbiii - B 2003 roay) U mpuiarai Bce YCUIIMs, YTOObI MPUBJIEYb BHUMaHUE K CBOEMY
u3obperenuto [3...6]. B 2006 rony ero snekTpoMarHuTHBIN aBurarenb «EmDrivey» Obu1 npen-
CTaBJICH MUPY U BO BpeMs AEMOHCTpaluu co3fai Tary 16 mumnmunetotoHos. P. [loiiep naxe no-
ay4yun Ha cBoil «EmDrive» rocynapcTBEHHBII T'paHT, OJIHAKO
HUYTO HE yOeIMJI0 KPUTHUKOB: OHM OTPHULIAIU TEOPETUUYECKYIO
4yacTh pabOThl U HACTaUBaJIUd HA TOM, YTO, COIJIACHO 3aKOHY
COXpaHEHUs umnyiabca, nsurarens «EmDrive» pabGotarh He
MOJXKET.

Buemnuit Bun renepatopa llloiiepa mokasan Ha puc.l.
Ero ycTpoicTBO AOCTATOYHO IPOCTO: MarHETPOH T'€HEPUPYET
MHUKPOBOJIHBI, & JHEPIHsl KOJIeOaHUI HAaKalJIMBaeTCsl B METHOM
pe30HATOpe BBICOKOH T0OPOTHOCTH'. Pe30HATOP BHIIONHEH B
dbopme KOoHTElHEpa, UMEIoIIero (popMy ycedeHHOTO KOHyca U
OTKPBITOTO CO CTOPOHBI KOCMHUYECKOTO MPOCTPAHCTBA. ['eHepaTOop MUKPOBOJIH (ClieBa) HAIpaB-
JSIET U3JIYYEHHUE B PE30HATOP, IIE OHO MHOTOKPATHO OTPa)KaeTcs OT CTEHOK IIO0JIONM €MKOCTH U
Oaromaps 3GQPexTy CBETOBOTO JABJICHHS CO3JAET TATY CO CTOPOHBI OOJBIIETO OCHOBAHUS KO-
Hyca. biarogaps sToMy Takoil ABUrarelb HE HYKIAETCS B TPAJAULMOHHOM PAKETHOM TOILUIUBE.
MUuKpOBOIHOBOE H3Iy4€HHE T'€HEPUPYETCS] MCKIIOUUTENBHO 3@ CUET 3JIEKTPUUYECKO sHepruw,
YTO MO3BOJIMT NMUTATh ABUraTesns EmDrive oT conHeyHbIx 0aTapeil, OT TepMOAIEKTPUUYECKUX pa-

Puc. 1. Baemnawnii sua "EM DRIVE"

! Tlox moOOPOTHOCTRIO pe3oHaTOpa (KONIeOaTeIbHOW CHCTEMBI, B KOTOPOU IPOUCXOIUT HAKOIUICHHE YHEPTHU KOJIe-
OaHWit) MOHUMAETCs apaMeTp KoJae0aTeIbHON CHCTEMBI, XapaKTePH3YIOMIHiA, BO CKOJIBKO pa3 3amachl SHEPTHH B
cucTteme OOJIbIIe, YeM MOTEPU YHEPTHH 32 OJMH MEPHO]] KOJICOaHM.


http://cannae.com/

JTUOU30TOIHBIX TEHEPATOPOB MM OT MUHUATIOPHBIX SACPHBIX peakTopoB. J[st paboThl nBUTaTE-
751 He TpeOyeTcss HUKaKOTo TOIIMBA WM paboyeit Macchl, OH OyaeT paboTarh 10 TeX IMOp, MOoKa
AJIEMEHTHI €T0 KOHCTPYKIUU (PU3HUECKU HE BBIAYT U3 CTPOSL.

B 2009-2010 romax xuraiickas wuccienoBaTenbckas rpynmna u3 North Western
Polytechnical University, Xi'an, China nox pykoBojactBoM npod. Yang Juan moctpousia aHaior
«EmDrive» u moareepauia, 4To TAra apurarens gocturaia 720 munuabsloToH (~ 0,073 kre.) [7].
DTOro BMOJHE JOCTATOYHO, YTOOBI MPAKTUYECKH HCIIOIB30BaTh aIapaT B CUJIOBBIX YCTAHOBKAX
KOCMHUYECKHX ammapatoB. [[1s muTaHusl Takoro ABUraTeNsl MOJOIIa Obl 3JEKTPOIHEPTHs COJI-
HEYHBIX TeHepaTopoB. OJHAKO U 3TH SKCIEPUMEHTHI HEe o0paTwin Ha cebs BHUMaHUS: MOJaB-
astoniee OONbIIMHCTBO (PU3UKOB NMPU3HAET Ty UJCI0 AHTUHAYYHOM, MOCKOJIBKY OHA C UX TOYKU
3peHUs OTPULIAET 3aKOH COXpaHEeHUs uMnyibca. Bo3paxenus [lloiiepa, oOCHOBaHHBIE HA TOM, YTO
OIIMOOYHBI HE 3aKOHBI (PU3UKH, a UX TPAKTOBKA (M3UKaMH, HE ObUIM MPHUHATHI, KaKk 0OBIYHO, BO
BHUMaHME, 1 B TedeHue 6osee 10 et B axpec nzo0peraTens ChINAINCH JIMIIb HACMEIIKU U U3J1e-
BaTeNbCTBA. IMEHHO MOATOMY MOATBEPKIACHHE PAOOTOCIOCOOHOCTH OJIM3KOT0 MO KOHCTPYKIIUU
k peuraremto Lloitepa ycrpoiictBa «Cannae Drive» uccnenoarensmu HACA mpo3Bydano Ha-
CTOSIIEH ceHcaluei.

2. PesyabTaTsl ucnbiTanuil apurarenas «Cannae Drive» 'uno ®@erra. ['pynne uccnenoare-
neit u3 maboparopun «Eagleworks» kocMuueckoro meHTpa uMeHu [[)KOHCOHA O0Ka3aioch JIOCTa-
TOYHBIM § nHEeH, 4yToObl yOeauThcsi B paboTOCIOCOOHOCTH
UJIEU UCIIOJIH30BAHUSI MUKPOBOJIHOBOT'O M3ITYyUYEHHUS JJISL CO3-
naHusa TAru. [logBecuB «MHKPOBOJIHOBKY» Ha KpPYTHJIbHBIE
BECHI C YYBCTBUTEIBHOCTHIO B 1 MKH, Haxomsumecs B rep-
METHUYHOW BaKyyMHOM KaMepe W3 HEpXKaBEIOLIEeW CTalu
(puc.2), u BKIIOYMB €€, ucTbITaTenn 3aduKcupoBan Oepy-
HIYI0Cs, Ka3aioch Obl «HHOTKYAa» TATY. VcnbITanus pe3oHa-
topa B HACA Obutu mpoBesieHbl Ha OY€Hb HU3KOM MOLIHO-
ctu (B 50 pa3 menbiue, yeM npu skcnepumente llloepa B
2002 rony u B 150 pa3 MeHblIe, UeM NpU KUTAHCKOM JKCIIe-
pumenTe B 2010 r.), HO YuCTas TAra NP MATH 3aITyCKaxX CO-
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craBmwia 91,2 mxH npu 17 Bt BxoaHoit mourHocTu. Kpartko-
BpeMeHHasi HaubOousblas Tsara cocraBwia 116 mMxH npu Toit
7K€ MOITHOCTH.

JI1 «4UCTOTB» DKCIEPUMEHTA MCCIEAO0BATENN «B3BEIINBAIN» YCTPOMCTBO HE TOJIBKO BO
BKJIFOUEHHOM, HO M BBIKJIIOYEHHOM COCTOSIHMM, Korga DM-apaiiB ObUT 3aMEHEH OOBIYHBIM pe3U-
CTOPOM M HE cO3JaBajl HUKAaKOW TAru. M He HampacHO, MOCKOJIBKY BBISCHMIIOCH, YTO Ha BECHI
BJIMSIET MAarHUTHOE TI0JI€, BO3HUKAIOIIEE B CUJIOBBIX KaOelssX, MUTAIOIIMX YCTaHOBKY. [[ist BbIsic-
HEHMS TOT0, YTO, COOCTBEHHO, BBI3bIBAET MOSBICHUE TATH, UCCIEI0BATEIN HCIIBITAIN TAK)KE TaK
Ha3bIBAEMOE «HYJIEBOE YCTPOMCTBOY), OTIMYAIOIIEecss 0CO00H CTPYKTypoit creHok’. W Tem He
MEHee aBTOpHI, MO-BUAMMOMY OIacasiChb YBOJIBHEHMS, UIMTENLHOE BpeMs H30eraiu IIUpOKOH
Orjacku, 0OOWIs BHUMaHHEM B UTOTOBOM OTYETE NPUYMHY BO3HUKHOBEHHUS TATH U COCPEAOTO-
YMBIIXACH HA ONMCAHUM CaMOT'0 JBUTATENs U mpolecca u3MepeHnid. OIHaKo IIaBHBINA pE3yJbTaT
9KCIIEPUMEHTOB OblT cHOPMYIUPOBaH UMM 0€3 BCAKHX JBYCMBICICHHOCTEH: «yCTPOMCTBO ...
CO3Ma€T CUIIy ... KOTOPYIO HEJb3s INPUIINCATh HUKAKOMY M3 M3BECTHBIX JIEKTPOMArHUTHBIX SIB-
neHui». Tem He MeHee W Hay4yHbId MHpP, YCMAaTPUBAKOIINNA B 3THX SKCIEPUMEHTAX HAPYIICHHE
3aKOHA COXPAHEHUS! UMILYJIbCA, NPOJIOJIKAET CUNTATh, B YCIOBHMIX HEBECOMOCTU HMKAKOH TATU
BO3HUKATh He Oyner. [loaToMy aBTOpBI OTYETa MPHU3BAIU APYTrUX HCCIEoBaTeeil nepenpose-
PHUTb UX SKCIIEPUMEHTHI U ITOCTABUTh OMBITHI B KOcMoce. B HacTosiee Bpems, Mo coodueHuo P.

Puc. 2. YcraHOBKA AAA M3MEPEHUA TATH

2 CnopaBeUIMBOCTH Pajii ClielyeT OTMeTHTh, uTo P.lllolep OoTMETHN M Apyrue KOHCTPYKI[HOHHBIC OTIHUYHUS €ro
«EmDrive» u «Cannae Drive», B pe3ynbTare KOTOpBIX, [0 €r0 MHEHUIO, JBUTaTenb derra mpoeMOHCTPUPOBAT
CPaBHUTEIbHO HU3KYIO TATY.



[oiiepa Ha xonpepenun MAK 2014 B ToponTo, npoBepky «EmDrive» ocymiecTBisitor 4 He-
3aBUCUMBIX OpraHMU3alUy B 3 pa3HbIX CTpaHaX.

3. Hapymaror au aBurartenu Illoiiepa 3akoH coxpaHeHusi mmmyJbca? Kiaccuueckas
MEXaHHKa YTBEPXKIACT, YTO IS CO3JAHMs JIBIKECHUS HEOOXOAMMO «OT Yero-HUOYIh OTTOJK-
HyTbCs». [loaTOMy ¢ mo3unuii coBpeMeHHON (PU3UKU, HAAETSIOEH KOCMIUYECKOe IIPOCTPAHCTBO
cBOMcTBaMH (DU3MUYECKOTO BaKkyyMma, CyMMapHbI uMmiynabc asurarens Llloiiepa momkeH ocra-
BaThCsl HYJIEBBIM, €CIIM TPAHUIIbI €r0 YCTPOICTBA «HUYTO HE MOKHUAAET». ITO OOBACHAET, IMove-
My CICIHATUCTBI OyKBaIbHO onoimumiuck npotuB llloiiepa, Ha3pIBas ero KOHICTIIMIO aHTHHA-
YYHOU M Jake MOIIEHHWYeCKOoW. Takas mo3uius mocraBuia ucneirareneid EmDrive B TpyaHoe
MOJIO’KEHUE, BBIHYKAasi UX BBIJBUIAaTh BECbMa CMYTHbBIE KOMIIPOMHUCCHBIE KOHUEILUHU THUIIA TO-
ro, uro pe3zonarop Llloiiepa «Moxker paboTaTh MOCPEACTBOM CO3/IaHUSI BUPTYAIBHOIO IJIa3MEH-
HOT'O0 TOPOMJIA, KOTOPBIN PEATU3YET TATY C MOMOIIBIO MATHUTHOW T'MAPOJMHAMUKU IIPU KBAHTO-
BBIX KOJEOaHUSAX BaKyyMa» U «IEMOHCTPUPYET B3aHUMOJCHCTBHE C KBAHTOBBIM BaKyyMOM BHU-
TYaJbHOM ILJIa3MBbI».

Mexly TeM HECII0KHO MOKa3aTh, YTO YTBEPKACHUS «HAYYHON OOIIECTBEHHOCTH» O Hapy-
menuu npurarenem llloiiepa 3akoHa coxpaHeHus UMITYJIbca 00YCIOBIEHBI UMEHHO TIPUBEPIKEH-
HOCTBIO HCCJIEIOBaTeNel K KOHIICTIIUU «KBAaHTOBOTO Bakyymay. [[is aToro neiaecoobpa3Ho Hc-
XOAUTh UMEHHO W3 3aKOHA COXPAHEHUS HMITYJbCa, COTJIACHO KOTOpOoMy pesyibtupyromas F
BHYTPEHHUX CHJI BCEIJla paBHA HYJI. JTO O3HAYAET, UTO CUJIbl ICUCTBUS U MPOTUBOACUCTBUS
POXIAKOTCSA U UCUE3AI0T OJJTHOBPEMEHHO, T.€. CYIIECTBYIOT TOJIBKO B BUJE Mapbl CHUJI, BBI3bIBAIO-
Iei MPOTHBOIIOIOKHBIE U3MEHEHHUSI COCTOSIHUS B Pa3HBIX 00JIACTAX 3aMKHYTOM cucTteMbl. Tako-
Ba, B YaCTHOCTHU, U BceneHHOW B LEI0M, €CIU MOHUMAaTh I0J HE BCIO COBOKYIHOCTH B3aHMO-
JNEHCTBYIOMUX (B3aMMHO JABIDKYIIUXCS) MaTepHallbHBIX 00BEKTOB. Bhigenum u3 3Toil COBOKYI-
HocTH ycTpoucTBo [Iloiiepa maccoit m n umirynscom Py, IpeacTaBuB OCTAIIBHYIO YaCTh C MACCOU
M wn umniynbcoM Py kak okpy:xarouryto ero cpeay. Toraa B cuily ynoMsiHyTOro 3aKoHa

P4 + P, = const. (1)

OTcroz1a ¢ HE0OXOAUMOCTBIO CIEIyeT CYIEeCTBOBAHUE MPOTUBOACUCTBUS MEXKIY JBUTaTe-
nem Iloiepa m OKpyXarowen ero cperom, xapakrep KOTOpOro M HMPEACTOUT BBIACHUTH. Ecin
NPUIEPKUBATHCS KOHLENIMM OJNM3KOJEHCTBUS, JTOJKHA CYLIECTBOBATh cpella C OTJIMYHOM OT
HYJISl IUIOTHOCTBIO, HETIOCPECTBEHHO OKpY Katolias ABUrarenb. Exo He MoXeT ObITh BakyyM, Ka-
KUM OBl ITpUJIaraTeabHbIM Mbl HU NPUKPBIBAIN OTCYTCTBHE y Hero Macchl. ClieioBaTeNbHO, He-
00X0JIMMO BO3BPAaTUTHCS K IMPEICTABICHUSIM KJIACCUYECKOW (U3UKH 00 A(pupe Kak BCEMPOHHU-
Karolleil CBeTOHOCHOI cpejie, o0nagaromeil OTIAMYHON OT HyJIS IVIOTHOCTBIO M KOJIeOtoIencs B
HEOTrpaHMYEHHOM JMarna3oHe 4acToT. HenaBHUM CBUAETEIBCTBOM O PEAJIbHOCTH TaKOH Cpeibl
ABJIIETCS CJ€JIaHHBIM MHPpPaKpacHbIM TeneckonoM «WISE» cHUMOK 3Be3ibl «Zeta Ophiuchi» ¢
Mmaccoif, B 20 pa3 mpessimaronieit maccy ColHia, KOTopas, JIBUTasCh CO CKOPOCTbIO 24 KM/c,
co3/JaBaja Briepeau ce0sl Tak Ha3bIBAEMBIA «CKAYOK YIJIOTHEHUS» [8]. DTO siBJIeHUE, CBONCTBEH-
HOE ra3000pa3HbIM cpeJiaM, MOATBEPKAAET HAINYHME «OIMOPBD», HA KOTOPYIO BO3/IEHCTBYET JBH-
rarens [oitepa. upiMu cnoBamu, ycrpoiictBo Illoifepa siBisieTcst «3pUpOONOpPHBIMY» IBUTATE-
nem. CornacHo (1), u3MeHeHHe UMITYJbca 3TOTo ABUrareis Py = mvy paBHO 1O BETMYMHE U TIPO-
THUBOIIOJIO’KHO T10 3HAKy M3MEHEHMIO UMITyJIbca OKpykarolen cpensl P, = Mv,, kakoBoe BBUILY
HECONOCTaBUMOCTH Macc (M » m) MpaKTUYECKH HEYIOBUMO (V= 0).

UToObl BBIICHUTH XapakTep ATOr0 B3aUMOCHCTBHS, HEOOXOIUMO OOpaTHTHCS K TEOPUU
BOJIH [9], onpeaenstoieii s3Hepruio 11000 (B TOM YKCIIE SJIEKTPOMArHUTHON U A(UPHOIT) BOTHBI
E; uepe3 mI0THOCTh KOJIEOIIOIIEHCS CPeIbl P, aMITUTYAY BOJIHBI A M €€ 4acTOTy V:

E, = pA, V2 (/) )



u K sHeproauHamuke [ 10], mo3Bomstomieit Beipa3uTh 1r00yio cuny F (BHEIIHIO U BHYTPEHHIOIO,
JAIbHOACHCTBYIOUIYIO M KOPOTKOJCHCTBYIOIYI0, MEXAHUYECKYIO U HEMEXaHHUECKYIO) KaK IMpo-
M3BOJIHYIO OT SHEPIHH CUCTEMBI (B JaHHOM cilydae Ey) 10 MpOCTPAHCTBEHHOM KoopauHate (pa-
JINYC-BEKTOPY I) 00BEKTa ee MPUI0KEHUS:

F,=— (OE,/0r) . (3)

Torma craHet siCHO, YTO B3aUMOJICHCTBHE MUKPOBOJIHOBOT'O M3JIYUEHHSI, CO371aBaEMOT0O JIBH-
rareneMm Lloifepa, ¢ 31€KTPOMAarHUTHBIM MOJIEM MM 3(QHUPOM HOCHUT CHIIOBOM XapakTep, 4To U
00yCJIOBIHMBACT JaBlicHUE cBeTa. Takas TpaKTOBKA HE 3aBUCHT OT TOTO, CYMTAEM JIK MBI CBET Ya-
CTBIO AJIEKTPOMArHUTHBIX H3JIYUYEHHH, MM HA0OOPOT, CUUTAEM DJIEKTPOMArHUTHOE H3ITydeHHE
4acTel0 0oJiee MIUPOKOro Juarna3oHa KoyieOaHWd 3¢upa, MOTIOMAeMOi 3JIEeKTPOMAarHUTHBIMU
skpanamiu. [locnennee mpeamnodTuTenpHee, MOCKOIBKY OCBOOOXKIAET OT HEOOXOIMMOCTH JTOKa-
3bIBaTh CYIIECTBOBAHUE AJIEKTPOMArHUTHOTO TTOJISI M HAJIMYME Y HETO TaKUX CBOWCTB BEIECTBA,
KaK Macca, umnyibsc u T.01. [11]. B TakoM cinyuae BonHa B pe3onarope llloiiepa u B okpyxato-
el cpene MpelCTaHeT KaK pe3yabTaT MEXaHHYECKHX KoJeOaHWil TuioTHOCTH 3¢dupa, a momny-
BOJIHA - KaK JIUIIOJIb C TIApO¥ MPOTUBOHAMPABICHHBIX CHJI, BEIMYMHA KOTOPBIX MPOMOPINOHATH-
Ha KpyTU3HE (PpOHTA BOJIHBI, T.€. YACTOTE M3IydyaeMbIX BoJH [12]. Torna BO3HUKHOBEHUE B3au-
MOJICHCTBUS BOJH MHKPOBOJIHOBOTO pe30HaTopa W 3(upa KaK HCTOYHUK TSTH JIBUTATEISA
[Hloiiepa craHeT OCOOCHHO OYEBHIHBIM, a HapyieHue nsurareneM llloliepa kakux-mud0 3aKo-
HOB JJICKTPOJMHAMUKN — TOJBKO Kaxyrmmmcs. CylniecTBOBaHHE «3(UPOOIIOPHBIX)» CHII, BO3HH-
KaloUIMX B pe3yJbTaTe BO3ICHCTBHS MHKPOBOJHOBOH IEYM HA MPOBOJOYHBIH PE30HATOP KPY-
TUJIBHBIX BECOB, OBIIIO HATJIAIHO TTOKA3aHo elle B dkcriepumentax [.MBanosa [13].

Takum 006pa3om, MPeoI0JICHUE TTOCIICACTBUN U3THAHUS dPHpa U3 KIACCUICCKON (U3UKU OT-
KPBIBACT HEBHUJIAHHBIC MEPCIICKTUBBI MMOJIETOB B KOCMUYECKOM MpocTpaHcTBe. CTaHEeT mpolie u
JElIeBNie KOPPEKTHUPOBaTh OPOUTHI CIIYTHHKOB W OpOUTANbHBIX CTaHIMid. CTaHeT W3IUIIHUM
CO3/1aHME 3araca pacXoJHbIX MaTEepHalloB, Jaxe B onNTHUMyMe mpesbimaromee 90% crapToBoro
Beca kopabms [14]. Bmecte ¢ moHMKEeHHEM €ro Macchl Ha MOPSAOK BO3pAcTeT U BO3MOXKHOE €ro
YCKOPEHHUE, YTO COKPATHUT JUTUTEITLHOCTH MOJIETOB Jake BHYTpH COTHEUHOW CUCTEMBI, U T. 1.

4. O0cy:xneHue pe3yJbTaTOB. Bo3HUKAET €CTECTBEHHBIM BOMPOC: YTO K€ BBI3BIBACT PE3-
KO€ HENPHUATHE HAyYHOU CPeIoN MJIEU MCIIOIb30BAHMSI MUKPOBOJIHOBOIO U3JIY4EHHUs )i CO3/1a-
HUS TATM KOCMHUYecKuX anmapaToB? Ilouemy B Hell ycmaTpuBaeTcsi HapylLIeHHE 3aKOHa coxpa-
HEHUS UMIIyJbca? AHAIM3UPYS 3Ty CUTYALUIO, IPUXOAUTCS IPU3HATH, YTO UCTUHHON IPUYUHON
ATOrO SIBJISETCS M3THAHUE 3(upa U3 TEOPETHUUECKON (U3UKU M MOJMEHa ero (hpU3MYecKUM Ba-
KyyMOM Kak Oe3maccoBoil cpenoit [15]. Dta moxMeHa JuIIMIa 3JIEKTPOMArHUTHBIE U JIOOBIE
JIpyrue BOJHBI Cpelbl UX pacnpocTpaHeHus [16]. OHa caenana HEBO3MOXKHBIM pa3BUTHE OoJiee
IPOTPECCUBHON BOJIHOBOIM TEOPUHM CTPOCHMS MAaTEpPHM, COIVIACHO KOTOPOM BeriecTBO o0Opa3oBa-
JoCh U3 3QHpa MyTeM €ro «KOHACHCALUUN», MPUOOPETs mpu 3TOM (PopMy, IPOTSKEHHOCTh B
IPOCTPAHCTBE, TPAHUIBI U P JOMOJHUTEIBHBIX (PU3UKO-XUMUYECKUX CBOMCTB [17]. DTa KOH-
LENIUs UCKa3Kuiia CMBICT CaMOT0 KBaHTa JEHCTBUS, OCYILIECTBISIEMOTO IUCKPETHOM B IPOCTpaH-
CTBE M BPEMEHH «OJIMHOYHON» BOJHOM, MOAMEHUB €ro HEKOTOPOM MOCTOSHHOM i BOoOpaxae-
MBIX «a0COJIFOTHO YEepHBIX Ten» BenumunHou [18]. OHa ke Juimiaa BO3MOKHOCTH OOBSICHEHUS
Tsaru aeurareneit [loepa ncnyckanuem (poOTOHOB, MOCKOIBKY Macca UX IMOKOSI CYUTAETCSI paBHOU
Hymto. OTKa3 OT JeJeHus] MaTepuu Ha BEIIECTBO U 3(GUpP BBIHYAMI MaTepHaTu30BaTh (usuue-
CKHE I10JIs, 3aTPOHYB TEM CaMbIM MHPOBO33pEHYECKHE OCHOBBI ecTecTBO3HaHUA [19]. IToaromy
ycnemnsle ucnbitanust B HACA neurateneii [loiiepa n ®derra ABIAAIOTCA COKPYIIMTEIbHBIM
yapoM M0 CJIOXHUBIIEHCS B HAcCTOALIee BpeMs MapaurMe, NpUBeALIeH K KpU3HUCY TeopeTHue-
CKOM (hU3HKH.
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