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KunbBatepHbie yaapHble rpaBUTaLLMOHHbIE BO/IHbI B AGCONIOTHOM
MpocTpaHcTBe-BpemeHu.

A.B.AHTMNUH al_mail@inbox.ru

B pamkax eunomesbi 06 A6comomHom [IpocmpaHcmee-BpemeHu, 6bi08UHymMa aunome3a o
CywecmeosaHuu epasumayuoHHeix yoapHseix KunbeamepHsbix 80oaH. B ConHeyHoli cucmeme makue
80/1HbI 2eHepupyrom, 8 m.4., ConHue u rzaaHemeol. ObbIYHOE epasumempuyeckoe 0b6opydosaHuUe, KaK
oxcudaemcs, CMoxem obHapywume maxkue 80aHbl om CoAHYA U, 803MOXHO, om J1yHbl.

Wake shock gravitational waves in Absolute Space-Time.
A.V. Antipin

Within the framework of the hypothesis of Absolute Space-Time, the hypothesis of the existence of
gravitational shock Wake waves is put forward. In the Solar System, such waves are generated,
including the Sun and planets. Conventional gravimetric equipment is expected to be able to detect such
waves from the Sun and possibly from the Moon.

Bo e8cém suHosam SliHWmMeliH.
B 1905 200y oH 3as8usn, Ymo abconomHo20 NOKoA Hem,

u ¢ mex nop e2o deilicmeumenoHo Hem. C.JIUKaK

B Hawwmx ctaTbax [1] u [2] 66110 NOKa3aHo, YTO coBpeMeHHan dM3MKa HENPABWUIbHO TPAKTYET NOHATME
«OTHOCUTENIBHOCTb OA4HOBpPEeMeHHOCTM» CreuunanbHol Teopun oTHocuTenbHocTn (panee: CTO). Bbino
nogpobHo pasbACHEHO Kaknm obpasom TaKas TpakToBka HEU3BEXHO npnBoaMT K OTKasy OT MNOHATMA
BpemeHu, Kak saBfeHUs. Takoi BbiBOA, BNEYET 33 cobol npeabaBneHHbld B [1] MMPOBO33peHYECKN
napafokc. [na npeofoneHns obHapy*KeHHOro napafoKca W BO3BpalleHus B GpUsnKky BpemeHu, 6biiu
npeanoXeHbl passinyHble BapuaHTbl. Cpean HUX Hanbosiee pasyMHO BbIFAANUT riMnoTesa 06 A6contoTHOM
MpocTtpaHcTBe-BpemeHu, 1.e. 06 AbcontoTHoi Cucteme OTcuéTa (ganee: ACO).

Takoun A6contoTHoii Cuctemoin OTcuéTa, No Hawwe rmnoTese, asnaerca BCA BceneHHasn, Kak uenoe, B
Kaxkablii momeHT «CEMYAC» cBoero A6contotHoro BpemeHnu. LienoctHocTb aocturaetca A6CONIOTHOM
OpaHoBpemeHHOCTbIo No Bcemy A6coatoTHomy MpocTpaHcTBy BceneHHoi.

3Ta ToOuYka 3peHMA Oblna pasbAcHeHa M Oblla NOKa3aHa eé abcotoTHas HenpoTUBOPEYMBOCTb MO
OTHOLLEHUIO K Gopmannsmy coBpeMeHHon ¢u3nKK, B T.4. u CneumnanbHoit Teopnn OTHOCUTENBHOCTU.
MNocneaHsa ABTOMATUYECKUN ponyckaeT Hannumve A6contoTHo Cuctembl OTcuéTta, 4YTO He Bceraa
NoHMMaeTcA.

Takoi aBToMaTM3M CBA3aH C TeM $GaKToM, YTO, C TOYKM 3peHua reomeTpun CTO, A6contoTHag Cuctema

Otcuéra asnsercAa TAKOM XE cTaHOapTHOW rMNepnioCKOCTbIO MPOCTPaHCTBA MUHKOBCKOTO, Kak U
JIIOBAA OPYIAAl Cuctema otcyérta. Hanpumep, v runepnnockocTb «2», n ntobasa apyraa Ha PUCYHKE,
MOJIHOCTbIO YA0BAETBOPAIOT TpeboBaHMAM K ACO (puc.1).
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ceemosoit KOHyC

Puc.1. [lpoussosnbHbie, donycmumsie 8 CTO, aunepnaockocmu (1-4). Ménmoe — ceemosoli KOHyC.
AbconromHas CO moxem u3obpaicamscs, Harnpumep, 2urnepnaocKocmsio «2».

JTa rMNepnIoCcKoOCTb, C FeOMETPUYECKOI U MaTeMaTUYECKOM TOUEK 3peHUs, He BblAe/IeHa U He MOKeT
6bITb BblAe/NIeHa TEOPETUYECKU B CMY TOrO, YTO Ha Heé B Mo/SHOM 0bbéme pacnpocTpaHstoTcs BCE
BbIBoAbl CTO. BblgeneHHOCTb, T.e. cTaTyc AGCONOTHOM CUCTEMbI OTCUYETA A1A TMNEPTNIOCKOCTU, ABNSAETCA
UCKNIOUYUTENIbHO _U3MYECKUM fABAEHUEM W MOXKET ObiTb YCTaHOBAEH W NOATBEPXAEH TOJNbKO
3KCNEPUMEHTOM.

T.K. O6wwan Teopmus OTHOCUTENIbHOCTU COAEPKUT B CBOEM OCHOBE NCEBAOEBKANAO0BY reomeTputo CTO, To
e€é mat. annapart, Uaeu 1 cneacTsma NPy NPUHATUM Hallen rmnoTesbl TakxKe Mbo He n3meHArTcs, IMbo
N3MEHAITCA B CAaMON MUMHUMANbHOW CTENEHMU.

T.0.,, ecan nop TeopeTMKO-GOpMaibHbIM Hara’kom COBPEMEHHON HayKM MNOHMMaTb KOMMJIEKC
NPOBEPEHHbIX 3KCMEPUMEHTOM MaTEMATMYECKMX BbIPAXKEHUI U Teopui, rmnotesa o6 A6conoTHOM
MpocTtpaHcTBe-BpemeHn abcontoTHO KOPPEKTHa BO Bcex OoTHoweHwusax. Bonee Toro, uccneposatenb
MOMKET UCMO/Ib30BaTb €€ Cpasy U LLEeJIMKOM, T.K. OT HEFO He TpebyeTcs U3MEeHEHMA CBOUX NPAKTUYECKUX U
TEOPETMYECKMX HaBbIKOB. Bca cneunduka asneHUi, BoiTekatow,an ns runotessl ACO, 6yaeT NposaBAATLCA
B CMeuManbHbIX HOBbIX 3JKCMEPUMEHTaxX W, BO3MOXHO, B peuHTepnpeTaumn onpeaenéHHbIX
3KCMEPUMEHTOB U3 yKe npoBeféHHbIX. C Hallel TOYKM 3peHus, nocnesHee ocobeHHO BEPOATHO B
o06nacT KBaHTOBOM MeXaHUKN U JOYEPHUX TEOPUIA.

Huxe Mbl paccmatpuBaem OAHO W3 ABJEHWN, CYLLECTBOBAaHME KOTOPOro BeCcbMa BEPOATHO B C/ly4ae
npaBuabHOCTM rnnoTesbl ACO 1 HEBO3MOXKHO (MM KpaliHe MasloBepPOoATHO) B C/lyyae eé oWMbOoYHOCTMH.
T.0., 3KCNEepMMeHTaNbHasA PErMCcTPaLUA STOTO ABNEHUA NOCAYKUT YPE3BbIYANHO CEPbE3HLIM apryMeHTOM
B N0/s1b3y runoTtesbl A6contoTHoro MNMpocTpaHcTBa-Bpemenn.

«KunbBaTepHaa» yaapHaA rpaBUTaLMOHHaA BosHa (KB).

B pamkax maen ACO, 6b1710 BbiCKa3aHO NpegnonoxeHue, uto PennkTtosoe, 2.7 K° rpagycHoe ¢poHoBOE
N3/ly4eHMe, MOMKEeT OKasaTbCA WM30TPOMHbIM 3anosHeHWem BceneHHol B 3Ton A6contoTHoir CO [2].
3aperncTpMpoBaHHas Ha CerogHA HeM3OoTPOMHOCTb 3TOro M3nydyeHus [3], B TaKkom ciayyae, morna 6bl
o06bAcHATLCA «apelidom» ConHeyHon cuctembl B AbcontoTtHom MpocTpaHcTBe-BpemeHu.

T.k. B3rnag O6uwei Teopun oTHOocUTenbHocTn (ganee: OTO) Ha MPOCTPAHCTBO COXPAHAETCA U OHO
paccMaTpUBAaETCA, KaK Ha fBIEHWE C HEKOTOPOWN «CTPYKTYpon» (T.e. C /IOKaNbHON METPUKOW, 4TO
TOMAECTBEHHO IOKaNbHOMY rPaBUTaLMOHHOMY NOTEHLMANY), TO BO3HMKAET CAeAyioWasn MbiC/b.



CrpaHuua 313 14

CoBpeMeHHas Hay4yHas napaaurma He noapasymeBaeT KakMX-1Mbo BblgeneHHbix Cuctem OTcuéTa (ganee:
CO), u, T.0., ABUX¥KeHWNe NPobHOro Tena ABNAETCA NOJHOCTbIO OTHOCUTENbHBIM, T.€. 3aBUCALLMM TOJIbKO OT
CO, u3 Kotopoi Beaértca HabnwoaeHue. OaHaKo, ecnn Halla runotesa 06 ACO BepHa, TO [BUXKeHMue
06BbEKTOB, MMeLWMX maccy, no AbcontoTHomy MpPOCTPAHCTBY A0/I)KHO HOCUTb MHOM XapakTep. Jeno B
Tom, yto KAKAOE Teno, nmea maccy, CO34a€T NOKANbHOE rPaBUTAUMOHHOE MNOJie B OKpYXKakowem
NPOCTPaHCTBe, T.€., Ae GaKTO, UCKaKaeT MeTPUKY. M, B ciyyae asukeHusa B AbcontotHom MpocTpaHcTBe-
BpemeHMU, 3TO MCKarKEHMEe TaK¥Ke AOJIKHO NnepemelLatbcs no NpPoCcTPaHCTBY B_abCcoNOTHOM CMbic/e.
[encTeutenbHo, nepexos OT NJAOCKOM METPUKM NYCTOrO NPOCTPAHCTBA B TOUKE A, K UCKaXKEHHOMN MeTPUKe,
OMWCbIBAOLWLEN [PABUTALMOHHOE MOME B 3TOM e TOYKe, HOCUT AMHAMMYECKUI XapakTep. Mbl
npegnosaaraem, YTo oNUCaHUe 3To ANHAMUKN UMEET BUA, aHANIOTMYHbIA OMMUCAHUIO ABUKEHMA NPOBHOTro
Tena B Hekoi cpege. T.0., mbl npeanonaraem, 4yto AsuxeHue JIOBOTO Tena no A6conoTHOMy
MpocTpaHcTBY-BpemeHn nmeeT CBOMM aHA/NIOTOM ABUMKEHUA, N3yYaeMble B TMAP0, UAM a3POANHAMUKE
(ecTecTBeHHO, MMeETCA BBUAY HE NOJIHAA aHaNorms, a Moge ibHas).

T.0., ecnM paccmaTpuBaTb Bonpoc ABuxKeHMA B A6contotHom [MpocTpaHcTBe-BpemeHu, cTaHOBUTCA
0YEBUAHO, YTO B HEM MOryT (@ mbl cymTaem, 4To - [ OJIKHbI) Bo3HMKaTb KunbBaTepHble ygapHble
rpaBUTaLlMOHHbIE BOJIHbI, aHA/1I0TN KOTOPbIX B 0ObIYHbIX Cpesax, n3obparkeHbl HUKe, Ha noabopKe puc.2.
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Puc.2. KunbBaTepHble (yAapHble) BOIHbI HA MOBEPXHOCTU U B Pa3/IMYHbIX CPeAax OT PasHbIX Te.

Hun B CTO, HM B OTO - Bonpoc KnnbBatepHbIX rPAaBUTALMUOHHDbIX BOJIH METPUKKU HE pacCMaATpUBaETCA, T.K.
TAKOro poAa BOJIHbl HEBO3MOMHbI NMPU COBPEMEHHOM WHTEPMPETAUUN STUX TEOPUIA M3 CambIX OBLLMX
coobpaxkeHuin. [encTBuTeNbHO, OTHOCUTENbHO pasHbix CO, nbon ABMNKYWMMNCA OOBEKT MMeeT
passinyHble CKOPOCTU W, Bosiee TOro, pas/iMYHble HamnpaBieHus. M03ToMy MoABAEHWE KW/IbBATEPHON
BOJ/IHbI, KOTOpaA ABAAETCA KOHKPETHbIM (U3MYECKUM fBJEHMEM U UMEEeT OAHO3HAYHO U3MepUMble
napameTpbl, JOTMYECKM NPOTUBOPEUMBO.

B cnyyae ACO, rmnotesa O BO3MOXKHOCTM TaKOro poZa BO3MYLLEHUA METPUKM BMOSIHE PasymHa, T.K.
ABvXKeHue noboro Tena B AbcontotHom MpocTpaHcTBe-BpemeHu npuobpeTaeT 04HO3HAYHbIA XapaKTep
KaK MO CKOPOCTH, TaK M NO HanpasieHUto.

3aecb mbl ELLLE PA3 HanomuHaem, uto A6contoTHoe MpocTpaHcTBO-Bpems, 0 KOTOPOM UAET peyb, B cuay
cneundukmn ncespoesknmaoson reometpun CTO — reomeTpmum MUHKOBCKOTO — ABAAETCA BCEro NMLIb
OQIHOM U3 fonycTUMBbIX B 3TOI reoMeTpumM rMnepnaockocTei. B pesynbtaTte aToro dakta, GopmanbHble
npasuna npeobpasoBaHUsa KOOpAMHAT U npodan cneundpuka CTO — COXPAHAETCA NONHOCTbIO, BE3
KAKUX-IUBO U3MEHEHWW (cm. [1] u [2]).

YTo KacaeTcA rpaBMTALMOHHbLIX BOJIH Pas/NIMYHbIX MPOCTPAHCTBEHHbIX KOHOUIypaLuuii, To HeEobXxoAnUmo
OTMETUTb TOT aKT, YTO B COBPEMEHHbLIX pabotax no OTO obcyKAanncb U MPU3HaHbI TEOPETUYECKM
HENpPOTUBOPEUMBbIMM, CXOXKMNeE C KunbBaTepHoit BoNHOM aBAeHMA. [pumepom aToro saeasetca T.H. BAPI-
CKNajKa, T.e. CUbHOE, N0KabHOE, NepemeLLatoLLeecs BoHOO6pasHOEe UCKaKeHNe MeTpUKK puc. 3 [3].
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Puc.3 UzobpaxceHue BAPI cknadku e koopouHamax {X -— p} [3].

Be,u,yu.mecn IKCNepnmeHTaibHble MOUCKU TPaBUTAUNOHHbBIX BOJTH (BCI'IﬂeCKOB) Ha cneunanbHbIX, BECbMaA
CNOXHbIX N OOPOroCTtoAWNX YCTaHOBKAX, TaKXXe roBopAT O COrsaCnun Hay4yHoro COO6LLI,ECTBa C M,CI,EEVI
060C06}'IEHHbIX, nepemewaroumnxca rpaBUTalMOHHbIX BOI1H006pa3HbIX UCKaXKEHUN npOCTpaHCTBa-
BPEMEHM, 06 unx TEOPETM‘-IECKOﬁ HEMNPOTUBOPEYNBOCTU. CI'IeLI,VId)MKa Ke npouncxoxgeHuma BoJH, T.e. UX
KBa,El,pyI'IOJ'IbeIﬁ, nnn ,D,MI'IOJ'IbeIﬁ XapaKTep, B 3TOM CMbIC/1€ HE TaK BaXKHa.

T.0., ecnn sBneHne KunbBaTepHblx BoAH (Zanee: KB) cyliecTByeT, TO PasyMHO MPeANONOMKWUTb, YTO
KOHOUrypauma 3Tux YaapHbix BosiH [MpocTpaHcTBa-BpemeHnu (T.e. BenuuMHa rpaBUTALLMOHHOIO
noTeHuUMana) ycJIOBHO AO/MKHA «BbIMNAAETb» aHANIOTMYHO NOKa3aHHOMY Ha puc.2 - 3.

Y710 Ke Mbl BUAMM Ha n306paxkeHUax YaapHbIX BOJIH B CPeAe, KOTOpble Mbl UCNO/Ib3yeM, Kak Moaenmn?
Bnepean, oTHOCUTENbHO HaMNpaBAEHUA ABUXKEHUA Tena, chopmmpoBaHa nNepeaHAA, PpPOHTaNbHas
yOapHaa BosiHA. Janee oTYETNIMBO BMAHDI eLLE HECKOIbKO ropa3ao 6onee cnabbix yoapHblx BOAH. [ae-To
B paliOHe TeKyleWn KacaTe/ibHOM K Tesly, OTHOCMTE/IbHO BEKTOPA ABMMKEHMA, NPOUCXOLAUT «CPbIB»
«J1laMMHapPHOro NoBeAeHMA» 1 B Cpeae BO3HUKAET TypbyneHTHOCTb, KOTOpas OXBaTbiBAeT BCHO XBOCTOBYHO
06/1acTb, T.e. BO3HUKAET c/ief, BAO/Ib TPAEKTOPUM ABMKEHUA. U3 3Toro ciena, B CBOK ovepenb, BbIXOAAT
BTOPUYHbIE MEJIKME BO/HblL. TypbYyNeHTHOCTb MNOCTENEeHHO Aerpagvpyer M nepexoguT B 0b6blMHOE
paBHOBECHOE COCTOsIHUE Cpeabl.

T.K. Ha cerogHA Ham AOCTYMHbl TONIbKO Te 1abopaToOpPHbIE CUCTEMbI, KOTOPbIE NEPEMELLAOTCA BMECTE C
3emnén, To mbl Bygem paccmaTpumBaTb TONbKO ABUKeHMe CONHEYHOM cucTeMbl U OO BEKTOB B HENA.

KaK y»Ke CKa3aHo, N0 cOBpeMeHHbIM AaHHbIM [4], ConHeYHan cuctema ABUMKETCA B HANPABAEHUN HA TOUKY
¢ KoopauHatamm o= 11 yac 13 muH, 6= -7.0 rpagycoB. 3To Anekc, oTHocuTenbHo Penukrtosoro, 2.7
rpagycHoro usnydenua. Penunkrosoe usnydeHne mbl MPEAMNOJIATAEM M30TPOMHbLIM 3aNO/JHEHMEM
BceneHHon B A6conotHom TlpoctpaHcrBe-Bpemenun. T.0.,, ABCOJ/IIOTHASl ckopocTb Halei
nabopatopHoi CO cocrasnaeT nopsaka 380 kKm/c B HanpaBneHnn Anekca.

B cuay ciyyas, naoCKoCTb opbuTbl 3eman (M ApYyrux MAAHET) JIeKUT, MPaKTUYECKU, BAO/b BEKTOPA
ckopocTn ConHeyHol cucTembl K AneKkcy (prc.4). Yron ataku NA0CKOCTM 3KAUMNTUKM B STOM HanpasaeHUK
cocTtaBnseT npumepHo 11 yrnoBbix rpagycos.
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H(IIZ])(IS."IHHZI(’ osusceruss CoOTHEYHOIL cucmemsl }\';lllt’}\‘(’_l’

172 2pao.

Puc.4. ConHeyHaa Cucmema, NpaKmuyecku rnaawms, 08UMemca K Anekcy, onpedeanaemomy no
Peaukmosgomy, 2.7 epadycos K, uznyveHuro. Llugppsl coomeemcmasyrom aenuoepaguyeckum 00g120mam.

Yron pactBopa KoHyca ¢ppOHTa/NbHOM YyAApHOM BOJIHbI, CBA3aH CO CKOPOCTbIO 3BYKa B cpeae, rae
pacnpocTpaHsaeTca BonHa (puc. 5). O4eBUAHO, YTO CKOPOCTbIO 3BYKa B AbcontoTHom [MpocTpaHcTBe-
BpemeHu ABnAeTcA CKOPOCTb cBeTa: (3e+5) Km/c.

Puc. 5 MexaHu3m 0bpa3oeaHua YOapHol 80sHbI om 08uUMCyuje2ocs mena.

T.K. camasn 6bicTpan naaHeTa — MepKypuit — umeeT opbuTanbHY0 CKOPOCTb NopaaKa 48 KM/c, uTo ropasao
MeHblue 380 Km/c, ouesnaHo, yto KunbBaTtepHaa ygapHaa BonHa OT ftoboro obbekta ConHeyHoW
cucTembl byaeT NpaKTUYECKM NI0CKOIM, MMes YroJl pacTBopa KOoHyca YyTb MeHbLe 180 yrioBbIx rpasycos.
KaK y»xe oTmeuanocb, ConHevyHas cuctema AuKeTcAa K Anekcy pebpom (puc.4). NMoatomy Hopmanb K
NNOCKOCTU YaapHon BonHbl JIIOBOrO Ttena ConHeuyHoW cucTembl (KoTopas dopmupyeTca Bnepeau
3Toro Tena), Bcerga HanpassieHa Ha AneKc. T.0., KunbBatepHas Bo/iHa N1060ro «obbIYHOrO» 06BEKTa
ConHeyHoM cuctembl  (BKkAtoyaa  ConHue) MoXeT ObiTb  annpOKCMMMPOBAHA  MJIOCKOCTbIO,
nepneHaNKyNspHOM HanpasneHWto Ha Anekc [puc.6]. Takaa opueHTauma KunbBaTepHoii YpapHoii
rpPaBUTALMOHHOM BOAHbI CUbHO Obneryaet oueHKM AaT, Korda 3emns (T1.e. JlabopaTopHas cuctema
oTcuyéTa) nepecekaetr KunbBaTepHble BOMHbI OT Pa3HbiX 06BLEKTOB. XOTA MOMEHT nepeceyeHuns BCE ewé u
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OCTaéTcA HeonpeaenEHHbIM, B CBA3M C HEACHOCTbIO OTHOCUTENIbHO TOFO, Ha KAKOM PacCTOSHUK Bnepean
Tena popmupyetca ¢poHTanbHaA YAapHaa BOMHA, a TakKe — rae 1 Nog, KakMmK Yrnamm OTHOCUTEIbHO
Tena GopMMpPYIOTCA OCTasibHble, BTOPUYHbIE BOTHbI.

K Anexcy

2

Puc. 6 OpueHmauyus ¢poHmansHoli KunbeamepHoli YOapHoli 2pasumayuoHHoli 80aHbI (cuHuli
annunc). Takasa eonHa co30aémca Kaxcdol u3 naaHem CosnHeyHoli cucmemsl, a makxxce, ConHyem.
lMokazaHa YACTb KB. Bcsa 80aHQ, pakmuyecku, sfensemcad 6ecKkoHe4yHolU  Ma0CKOCMbHo,
neprieHOUKYAApHOU 8eKmopy ckopocmu 0suxeHusa K Anekcy (onpedensemomy no Peaukmosomy, 2.7
2pad.K, usnyyeHuro).

YTo KacaeTcA Cu/bl BO3AENCTBMA, TO KaxKeTCA PasyMHbIM, UCXOA4A M3 CambiX 06LWMX coobparkeHui o
pacnpocTpaHeHMN rpaBUTaLMOHHOIO BO3MYLLLEHWA B MPOCTPaHCTBE, CUNTATb, YTO GPOHTAIbHAA U NpoYme
yAapHble BOJMIHbI 3aTyxaloT He 6bicTpee, yem 1/R? Ha pacctosHuM R OT UCTOYHMKA (T.K. ABAAKOTCA,
daKTnueckn, ormbatolen gna paclmpatomxca CHepuyeckmx BosIH, CM. puc.5). UHTeHcmBHOCTL KB
HeM3BeCTHa, HO UCXOAA U3, ONATb XKe, CamMblX 06LWMX COOBPAXKEHMI, HAM KaXKeTCA pPasyMHbIM OLLeHUBaTb
€€ Be/IMUYMHY NPOLEHTAMM... AECATKAMM NPOLLEHTOB OT NOTEHLMaNa, KOTOPbIA CO34aETCA B TOYKe, rae
pacnonorkeHa Jlabopatopws.

Y10 NnponsonaéT npm nonagaHum nabopatopHon CO B TaKyto BOJIHY? T.K. SKCNEPMMEHTbI NPOBOAATCA Ha
3emnie, B MNepBylD O4Yepesb WMMEET CMbIC PacCMaTpuBaTb T[pPaBUTALMOHHOE BO3AENCTBME OT
KunbBaTepHbIX yAapHbIX BOJH, BO3HMKAOLWMX NPM a6CONOTHOM ABUKEHME TAKUX MAaCCUBHbIX 06 BHEKTOB,
Kak ConlHue, 6aunKaiwmne nnaHeTbl 1 JlyHa.

B cuny Toro, 4to KB ABAAIOTCA rPpaBUTALMOHHBIMM BOIHAMM, BO3MOXHa HENoCcpeaCTBEHHan pernctpaumsa
«CKa4yKa» HanpaXKEHHOCTW rPaBUTALMOHHOrO NOAA. ITOT CKAaYoK byAeT A0CTaTOYHO KPaTKOBPEMEHHbIM.
Ona onpepenéHHOCTH, UCXOAA M3 aHanorMii ¢ puc.2 M 3, Mbl Npeanonaraem, , YTO «TO/LWMHA»
¢dpoHTanbHoM KnnbeaTepHOM BONHbI cOCcTaBaseT 1% OT XxapaKTepHOro pasmepa MHMLMUpYoLWero Tena (ot
ero avameTtpa). T.0., BpeMeHHAR NPoAO0NKUTENbHOCTb BO34eNcTBMA KB Ha 3eMHyto J/lTabopaTopmio MOKeT
6bITb OLEHEHa CleAyoLLMM 06pasom.

KunbeaTtepHyto BosHy oT Co/HLaA, B CBOEM ABUMKEHUN NO 0pbuTe, NnepecekaeT 3ems U1, T.0., OXuaaemoe
sBpemsa t1 (8 TabopaTopum) paBHO BpemeHu NpoxoskaeHna 3emnén 1% amametpa ConHua. KunbeatepHas
BOJIHA OT JlyHbl, HA060POT, cama ABUNKETCA No 3emne u, T.0., oxungaemoe spema t2 (8 Jlabopatopuu)
paBHO BpemeHU npoxoxaeHua JlyHoit 1% csoero amnameTpa. CKopocTb 3emau, nopagka 30 Km/c,

cKopocTb JlyHbl BOKpYr 3emau, nopaaka 1 km/c. Anametp ConHua paseH 1,39+6 Km, avametp JlyHbl —
3475 Km.
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T.0., npeanonaraemoe Bo3aeinctane ot ConHUa NPOAOIKAETCA OKOM0 8 MUHYT, a OT JlyHbl - 1 MUHYTY.
«TonwmHa» KB ConHua oueHMBaeTCAa Be/IMYMHOMN, nopaaka, 1,4+4 Km, YTO COM3MEPMMO C AMAMETPOM
3emnun, a «tonwmHa» KB JlyHbl oueHnBaeTca BEAMUYMHON, NOPsAKa, AeCATKOB KM. B nocnegHem cay4ae
OTKPbIBAETCA BO3MOMKHOCTb AndPepeHUManbHOro 3KCMEepMMEHTa, T.e. HabaaeHue MNpPOoXoXKAeHUA
KunbBatepHoii BOAHDbI JlyHbl MO PasAUYHbIM MyHKTam Hab/logeHMA B COOTBETCTBYHOLME MOMEHTbI
BpEMEHMU.

YMeHblUEHNE WHTEHCUMBHOCTM KMnbBaTEPHON BOJIHbI Ha PACcCTOAHMU, B CPABHEHUM C «OObIYHbIMY»
rpaBUTaLMOHHbLIM NOTEHLMANOM (CO34aBaEMOMN STUM Ke 0O bEKTOM) Ha TOM e PacCTOAHUU, HEN3BECTHO.
BblficHeHMWe 3TOoro sBAAETCA 3aga4ei akcnepmumeHnTa. MNoatomy, HuxKe npusegeHa OLLEHKA, ncxogawan ms
MAKCUMANDBHDbIX yckopeHuit, co3gaBaemMbiX Ha MOBEPXHOCTM 3eMAn  pPasHbIMM  BHE3EMHbIMU
obbeKkTamu. Mbl OPUHAAMU, YTO UHTEHCMBHOCTb KB B paiioHe 3emnu HaxoguTcAa B palioHe OAHOro
NPOLEHTA OT 3HAaYEHMNA YCKOPEHMA, CO34aBAaEMOro Ha 3emM/ie STUMM XKe BHE3EMHbIMU TENAMM.

KonoHku B Tabnnuel: Macca - macca o6bekTa (Kr),

PaccmosHue - cpeaHue pacctossHusa B (M) ana 3emna-lyHa u 3emna-ConHue. Ans nnaHer — 310
MWHUMANBHOE paccrosaHue ot 3emnun. 3emns/ noBepxHOCTb — pagunyc 3emnu.

YckopeHue (max) — MAKCUMAJbHOE yckopeHue (m/c**2), cospgaBaemoe Ha 3emne O6vekmom,

HaxoaAawmmc Ha MMHUMAJIBHOM paccrosHum ot Heé. (d@ (max) = G¥*M/R**2, G -
rPaBUTALMOHHAA NOCTOAHHAA).

X —nepecyéT KoNoHKKN «YcKopeHue (max)» s (mlan).

«1% om X (mlan)» - yca08HO NpPUHATaA Hamn BeAWYMHA BO3AENCTBMA OT KuMnbBaTepHO! BO/HDI
cooTBeTcTBYloWEero O6beKTa Ha NOBEPXHOCTM 3EMIN.

Ob6veKkm Macca PaccmosHue Yckopenue X 1% om X
(ke) (m) (max) (m/c**2) (mran) (mran)
MepKypwuii 3.30E+23 9.17E+10 2.6E-09 2.7E-04 2.7E-06
BeHepa 4.87E+24 4.14E+10 1.9E-07 1.9E-02 1.9E-04
Mapc 6.42E+23 7.83E+10 7.0E-09 7.1E-04 7.1E-06
lOnutep 1.90E+24 6.29E+11 3.2E-10 3.3E-05 3.3E-07
CatypH 5.69E+26 1.28E+12 2.3E-08 2.3E-03 2.3E-05
YpaH 8.66E+25 2.72E+12 7.8E-10 8.0E-05 8.0E-07
HentyH 1.03E+26 4.34E+12 3.6E-10 3.7E-05 3.7E-07
COJTHUE 1.99E+30 1.50E+11 5.9E-03 6.1E+02 6
NIYHA 7.35E+22 3.84E+08 3.3E-05 3.4E+00 0.03
CIMPABOYHO:
3emnsa/
nosepxHocms 5.97E+24 6.38E+06 9.8 1.0E+06

Tabauuya 1. «1% om X (mlfan)» - MAKCUMAJIbHOE nipednonazaemoe so3delicmeue om YoapHolii
e2pasumayuoHHoli KunveamepHoli 60sHbI Ha noeepxHocmu 3emsau om pPasauYHbIX 06beKmos
ConHeyHoli cucmembl.

M3 Tabaunubl BUAHO, YTO, KaK M OXKMAANOCb, MAaKCUManbHbIM 3pdeKkT oT KunbBatepHou yaapHOM BOHDI
MOXHO oxunaatb oT ConHua (6onbwe/ nopaaka 6 mfan = 60 MKM/c**2) n ot JlyHbl (6onble/ nopsaaka
0.03 mlan = 0.3 mkm/c**2).
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CobbiTns nepeceveHnn 3emnéi KunbBatepHoi BoHbl CONHL,A NPOMNCXOAAT ABA pas3a B rog, pakTnyecku,
B PMKCMpPOBaHHbIe AaTbl. 3eMA, HaxoaAack Bnepean CoNHLA, OTHOCUTENIbHO BEKTOPA ABUMKEHUSA K AMNeKcy,
nepecekaer nepneHAMKynap HanpasneHua Ha ConHue (nepexogs u3 nepegHen noaycoepsl
npocTpaHcTBa B 3aaHow0) 13-06-ITTT 1 u3 3agHen nonycdepsl B nepeaHoto: 16-12-ITIT.

Kak y»e oTmeuvasnocb, TOYHOe pacnonoxkeHune ¢poHTanbHo KB oTHocuTenbHo Co/iHUA@ HEeU3BEeCTHO,
No3TOMY yKa3aHHble aaTbl HocaT OLLEHOYHBIW ana KB xapaktep. Cyas no puc.2, KunbatepHas BoHa
oT ConHua dopMUpPyeTCs HECKOJIbKO BEPEeAU HETO MO X0A4Yy ABUXKEHUA U, T.0., OHa NepeceKaeTca 3eMnén
HecKonbKo paHee 13-06-ITIT n Heckonbko no3xe 16-12-ITIT.

[ns JlyHbl Takne cobbITUA NPOUCXOAAT NPUMEPHO KaxKAble ABe Heaenu. Hanpumep, 3emns nepexosmna
13 nepegHen nonycoepsl - nepeq JlyHon B 3agH00 — TypbyneHTHyto: 15-01-2022 1 13 TypbyneHTHOM B
nepegHtoto 28-01-2022, coOTBETCTBEHHO.

HecmoTps Ha manocTb 3apdeKTa, perucrpauma 3Tux KPaTKOBPEMEHHbIX COBbITUIN NpeaCcTaBAAETCA BNOJIHE
peanbHOM. EcAM HawmM OUEHKM BEAUYMHbI BO3AENCTBMA COOTBETCTBYIOT AENCTBUTENIbHOCTU, TO
peructpauna 3sdpoekta ot KB ConHua JIETKO poctynHa Ans COBPEMEHHOrO TpaBUMETPUUYECKOro
obopyaoBaHuA, a, BO3MOXKHO, Aaxe U ana npubopos, TMNa YyBCTBUTE/IbHbLIX BecoB (paboTatowmx Ha
NPUHUMNE «MPYXUHHbIX BecoB»). BosgelictBue oT JlyHbl TaKXe OKasblBaeTcA B npeaenax
YYBCTBUTE/IbHOCTM 060PYA0BaAHUA.

Ona cnpasku:

rpaBumeTtpbl CG-5 AutoGrav MmeeT XapaKTepUCTUKU: TOYHOCTb namepeHuii= 1 mklan, cko< 5 mklan,
pabounii aguanasoH= 8 000 mlran, pasmepbi= 30¥21*20 cm, Bec= 8 Kr.

AHanutnueckue nabopatopHbie Becbl METT/IEP TONIEQO XPR: makcMmanbHas AONyCTMMAn HarpysKka=
120 r; guckpeTHocTb= 0,005 mr; noBTopsieMocTb (Mpu Harpyske 5 %)= 0,005 mr. [5].

T.0., perucrpauma rpaBUTaLMUOHHOro Bo3geiicTtBus KuabBaTepHoi BoaHbI _ConHUA M/ nnan_JlyHel,
peasibHaA 3KCNepuUuMeHTaZibHaA 3aad4ya.

T.K. rpaBUMETPUYECKME U3MEPEHMA CEroaHs ABNAIOTCA OObIYHOM MHMKEHEPHOM MpPOoLLeAypPOi, MOMKHO
OXMAaTb HanuuMe B apxMBax Pas3/IMYHbIX OPraHW3auMii 3anuceit 3a MHTepecylownin Hac nepuod. K
COXKAJIEHMIO, HAM TaKMe AaHHble HegOoCTYMNHbl. MecTom XpaHeHMA TaknxX 3anmceit MoryT BbiTb, Hanpumep,
T.H. «ONOpPHbIE NYHKTbI FPAaBUMETPUYECKON CbEMKU». UMEHHO B HUX, U/IM FONOBHbIX OPraHn3aumsax, MoryT
HAaxoaMTbCA faHHble MO HEnpepbiBHbIM, MHOMO AECATUNETHUM HabnloAeHMAM 33 rPaBUTALMOHHbLIM
NOTEHLMANOM.

TaK»Ke, BNOJIHE BEPOATHO Ha/sM4yMe [0CTAaTOYHO I'IOApO6HbIX dpXnBoB NO MOHWUTOPUHTIY, Hanpumep,
3Ta/IOHOB MacCcChbl.

JloKanbHble, HENPOLO/IKUTENbHbIE (MeCALbI) HEMPEPbIBHbIE 3MEPEHUSA, KOTOPbIE MOF/IM UMETL MECTO,
TaKKe MOrnM 6bl AaTb HYXKHY MHbOpMaumto. T.0., TPaBUMETPUA MOXKET BHECTM BaXKHbIM, €Ciu He
pelamLwmii BKNaL B AOKasaTenbHylo 6a3y ans Hawel runotesbl 06 A6conoTHom [MpocTpaHcTBe-
BpemeHn. Kak y)Ke yKasblBanocb, MHTepPecHO 6blno 6bl NPOBECTU TPABUMETPUYECKMIA MOHMUTOPUHT,
KOTOpbIl 3axBaTbiBan 6bl 13-06-ITIT (oxknagaemblit nepexos 3emnu us nepegHei noaycdepbl ConHua B
3a4HI0I0 - TypbyneHTHyo) U nepuog 16-12-ITIT, Koraa 3emnsa nepexoauT M3 3agHei nonycédepsbl B
nepeaHoHo.

C Apyroi CTOPOHbI MNOHATHO, YTO TOYKY B AAHHOM BOMPOCE MOMKET MOCTaBUTb TOJIbKO HenpepbiBHble
MHOroNeTHMe HabnwgeHna. [eno B TOM, YTO KaK YXe OTMe4anocb, MO3uUMA BO3HUMKHOBEHUA
KunbBaTepHoOW BOAHbI OTHOCUTE/IbHO WMHULMUPYIOLLLETrO Tesa TOYHO HeunssecTHa. [puBeaéHHbIe Hamu
[aTbl OLEHeHbl, MCXOAA W3 aHanormii ¢ puc.2, B NpeanonoxeHun o6 obpasosaHun MJIOCKOMN
KunbBaTepHOW BO/IHbI B FEOMETPUUYECKOM LieHTpe Tena. T.0., Halle NpubanKeHne He NCMNOb3YeT, B CUAY
HEeMn3BeCTHOCTU, HU TOYHYIO NO3ULMKN 06pa3oBaHus KB, HY €€ KOHYCHOCTb, HX NOMNPaBKK Ha pacn/ibiBaHNe
Bo/HbI Ha yAaneHnn oT MHULMUPYIOLWEro Tena.
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OKOH4YaTeNnbHO HEM3BECTHO M UCTMHHOE HaMpaB/iEHWE U CKOPOCTb ABUKeHUA CONHEYHON cUcTeMbl B
A6contoTHom MpocTpaHcTBe-BpemeHu. [BnxkeHne K AneKcy, OTHOCUMTENbHO PefIMKTOBOro M3/y4YeHus,
ABNAETCA pPa3yMHbIM _npeanonoxeHuem. T.0., ANA MNPOACHEHMA BOMpPOCa MOXKeT noTpebosaTtbcA
«MNOANHbIN 0630p HEeBaY, T.e. YNTOMAHYTbIA MHOTONIETHUIA HENPEPbIBHbIA FPAaBUMETPUUECKUI MOHUTOPUHT.

,El,perM UCTOYHUKOM QOaHHbIX, KOTOpPblE HaM Ka3a/l0oCb Pa3yMHO MUCNO/1b30BaATb, ABNAKOTCA apPXUBHbIE
cenmcmmnyeckme OaHHble. Takne gaHHble AOCTYNHbI.

Hamu 6blna npegnpuHATa NONbITKa 06HapyKeHus Bo3aenctena KnabatepHbix BonH ConHUa Ha 3emnio
Mo QapPXMBHbIM AaHHbIM O 3eMAeTPACEHMAX. [eNCTBUTENbHO, KPATKOBPEMEHHOE W3MEHEHMUEe
rPaBUTALMOHHOIO NOTEHLMANA BMOJHE MOMXET CAYKUTb TPUITEPOM ANA 3eMIeTPACEHUA.

[na aHanM3a mbl Ucnosib3oBaau gaHHble PefepanbHOro MccnefoBaTeNbCKOro LeHTpa «EgmHas
reopusmnyeckas cnyxba Poccuiickon akagemum Hayk» (PUL, ETC PAH) [6]. Mo meToay,
n3noxKeHHomMy B [7] 6bin MONHOCTbKO npoaHanusnposaH «CelCMONOrMYecknin Katanor» 3a 1993-
2020rr. (28 net, 112 501 cobbiTuin) Ha npeameT OBHApPY)KeHUA NepPUOAMUYHOCTM 4Yucna cobbiTui
(3emneTpsceHwnit) puc.7.
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Puc. 7 4UC/I0 cobeimuli 8 cymku 3a 1993-202022. Bcezo: 28 nem, 112 501 cobbimuli.

K cokaneHuto, oueBUAHbIX 418 HalLel rMnoTesbl NOATBEPKAEHMI NONYYUTL He yaanock. CKopee Bcero
3TO CBA3@HO C TeM, YTO CeMCMMUYEecKMe CObbITUA ABAAIOTCA CleaCcTBMEM, B OCHOBHOM, Fe0/IOTMYEeCKUX
NPUYMH U Masible TPaBUTALMOHHbIE BapuaLMmM, KOTOpbIe Mbl NMPeAnoiaraeM, TOHYT cpean cobbITUiA, TuNa
«CTONKHOBEHME nauT». [ake cobblTvA, KoTopble 6e3ycNnoBHO AO/KHbI - CyLLecTBOBATb, T.€.
3eM/IEeTPACEHMS, MHULMUPOBaHHbIE NPUAMBHBIM Bo3gelcTBnem JlyHbl M Co/HLA, He NMPOosBUAKN cebs B
XaOTUYECKUX AaHHbIX [6]. O6bwuit BUg rpaduka puc. 7 roBOPUT O CUJIbHENLWIEN 3alYMIEHHOCTU U
HageaTbCA BbIAEAUTb MUHYTHbIE/ YacoBble, UK AaXKe CyTOoYHble Bo3geicTeua KunbeaTepHbix BonH 13
TaKMX AaHHbIX, KOHEYHO, 6b110 6bl CAULWKOM ONTUMUCTUYHO.
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Ham ypanocb O6HapyXWTb TONbKO AO0Aronepuogmyeckme, MHOrosieTHMe KosebaHus, yTo He [aér
OCHOBaHWUW AN WUCMNOJIb30BAHUA 3TUX pe3y/nbTaTOB B pPaMKax Hawel runotesbl 06 A6conoTHOM
MpoctpaHcTBe-BpemeHun.

B nopagke ybbiBaHWA amnauTyapl KonebaHuii, obHapyKeHbl cnegytolme X Nnepuoabl:
- 8 038 cyToK, T.e. 22.02 roaa,

- 1980 cyToK, T.e. 5.42 ropa.

- 1592 cyToK, T.€. 4.36 roga.

- 360 cyTOK.

Y>Ke HauMHasA co BTOPOro nepuoaa, CpeaHAs HeBA3Ka AaHHbIX K COOTBETCTBYIOLLEN MOAENM HauyMHaeT
cnagartb Ypes3BblYaiHO MeaNeHHO, YTO FOBOPUT, MPaKTUYECcKU, 06 apTedakTHOM XapaKTepe 3TUX U MPOUUNX
neprMoos 1, T.0. 06 NX Manoi 3HaYMMOCTU.

B pamKax Haluel runotesbl 06 yaapHbIX FPaBUTAaLMOHHbIX BOJIHAX, HAaC MHTEPECYIOT ABIEHWUSA C Nepuogamm
nopAaKa roga v ¢ CoBeplUEHHO onpeaenéHHoli ¢a3on, OTHOCUTENbHO HanpaBaeHua Ha Anekc. Moatomy
pe3ynbTaTbl MO MHOTOJIETHUM NEepPMoAamM HaMU UCMONb30BaHbI ObITb HE MOTYT.

OKONOroaMuHbIN nepuos, (MMK) XoTa 1 NPUCYTCTBYET Ha 0bLLem rpaduKe HEBA3OK, HO ero NopsaaoK (no
BE/IMYMHE HEBA3KM) — YETBEPTLIN, YTO Camo No cebe AOCTaTOMHO MHOMO FOBOPUT O AAHHbIX. ITOT NEPUOL,
B KayecTBe aprymMeHTa A/ Halel rMnoTtesbl Mbl TOXE He paccmaTpuBaem, B T.4. MU MOTOMY, YTO OH C
TOYHOCTbIO [0 CYTOK paBeH MMeHHO 360 aHel, coBeplWEHHO TOYHO He byayun paBeH 365 cyTKam.
Mepuoabl ke B parioHe 28-30 cyToK — abCcoOTHO TOHYT B LUYMe.

AHanuM3 AaHHbIX NO AHAM roaa 3a Becb nepuog (puc. 8 - 11), nokasbiBaeT HekoTopble 06HaaéKMBaloLWME,
pesynbTaThbl.

OTYETNMBO HabnlogaeTcs MOBbIWEHHOE YMCIOo CObbLITUA B MapTe-mae, T.e. B eerogHble nepuogbl
«noaxoaa K.../ nepexoay B...» 3eM/M U3 nepeaHei nonychepbl NPOCTPAHCTBA, B 334HI0I0, OTHOCUTENBHO
ConHua. B pamkax runoTessl, KuabBaTtepHasa BO/IHA MOXKET NPOBOLMPOBaTb Takoe npesbilueHme (puc. 8).

Ha6}'||'0ﬂ,aIOTCFI NNOKa/ibHble NMUKW:

- 10 nioHA, YTO, B LE/IOM, COOTBETCTBYET OXMAAeMOoi AaTe nepexoaa 3emnu U3 nepeaHeit nonycdepsi
NPOCTPaHCTBa, B 3a4HI0K0, OTHOCUTENbHO ConHua (puc. 9),

- n nuk 05 pekabpa, 6aM3Kkuit K nepuogy nepexoga 3emnanM M3 TypbyneHTHOM B NepenHtot,
«HEeBO3MYLLEHHY0» nonycdepy (puc. 10).

Ho, KoHeyHo, yKasaHHble 0COBEHHOCTM pacnpeseneHua CoObITUIN 3eMNeTPACEHUIN He MOTYT CAYXWUTb
OAHO3HAYHbIM [A0Ka3aTeNbCTBOM Hallel runoTesbl. NosTopum, yto OTPOMHAA ancnepcua ans YACNA
COBbITUIA, CUNbHEWWUM 06pPa3soM MaCKMPYeT pasbicCKMBaemblit addeKT. Bo3amorkHO, ¢duabTpauus no
AaTaM (MCKNKoYEeHWUE N3 CTAaTUCTUKKM adTe LOKOBbIX COBbITUI) YAYULINT NONOKEHME, HO TaKaa GUAbTpaLmA
He BbINOJIHEHA.
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Puc. 8 OmHocumensHoe YNC/I0 cobeimuli 8 mecay 3a 1993-2020z22. AaHHbie 3a 28 nem, 112 501
cobeimudi.
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Puc. 9 OmHocumensHoe YNC/10 cobbimuli 8 deHb 8 MKOHE 3a 1993-202022. [laHHbie 3a 28 siem, 0KO/0
10 000 cobbimudi.
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Puc. 10 OmHocumernosHoe YNC/10 cobbimuli 8 deHb 8 AEKABPE 3a 1993-202022. [aHHbie 3a 28 nem,
oKos10 10 000 cobbimudi.
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Puc. 11 OmHocumensHoe YNC/10 cobeimuli 8 cymKu 019 Kax0o20 OHA 200a. [aHHble 3a 1993-202022.,
28 nem, 112 501 cobbimuli.

Mo eepmukanu — MECAL. o e2opu3zoHmanu — OeHb MecAauya. Packpacka — «2eozpadhuyecKas»: om
MUHUMYMA K MAKCUMYMY: CUHUU-> 3enéHbIl-> Kopu4yHesbll.

B 3aBepLUeHME, CTOUT 3aMETUTb, YTO T.K. 0b6CyKaaemoe Bo3aeicTene oT KuabBaTepHOM BOJIHbI ABAAETCA
UCKaxkeHnem meTpuku MpocTpaHcTBa-BpemeHun, To BNoJjiHe BEPOATHO, YTO 3TO BO3AENCTBUE MOMKET
PerncTpupoBaTbCA He TOMbKO NPU FPaBUMETPUYECKMX M3MEPEHMUAX, HO U B TOYHbIX/ MPELM3NOHHbIX
N3MepPEHUAX Pa3/INYHbBIX MAPAMETPOB, TUMNA 3/IEKTPOHHOTO WyMa. Paccy»KAas Ha KauecTBEHHOM YpPOBHE,
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npeAcTaBAAETCA BMOJIHE Pa3yMHbIM, YTO UCKaXKEHWEe METPUKM 3aTparnsaer, Hanpumep (M B Tom yucne),
BEPOATHOCTb TYHHEIMPOBAHMA 3/IEKTPOHOB B CUAY M3MeHeHUa u3MYeckux pasmepos obiactu nons,
yepes KOTOpOEe MPOUCXOAMT TYHHe/NMpoBaHMEe. A 3KCMNOHEeHUMasbHaA 3aBMCMMOCTb MPOHMLLAEMOCTU
H6apbepa OT ero IMHENHOro pasmepa, A4aET 0OCHOBAHUA A1 ONTUMM3MA NPU TaKOro POAa U3MEPEHUAX.

B uenom, nobble 3KCNEPUMEHTbI B OTHOLWEHUN FIB!'IEHMI\;I, YYBCTBUTE/IbHbLIX K TEOMETPUYECKMM pa3mepam
obnactu NPOTEKAHUA 3TUX HBHEHMﬁ, Ka*XyTCA HamM BNOJIHE NEePCNEKTUBHbIMU.

JononHeHue. Anpenb 2022,

Cnegaytowwasn ctaTba (4):

«3emneTpAceHUn, Kak TecT ANA O6Hapy)KeHUA YAapPHbIX FPaBUTALMOHHbLIX KuibBaTepHbIX BOMH B

Ab6conoTHom MpocTpaHcTBe-BpemeHn»

pacrnonoxeHa no agapecy: https://vixra.org/abs/2204.0091
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