e

- Tlpobriema MHOroMepHOCTU B
dounsuke

CyLLEeCTBYIOT JI MUPbI C UHBIM KONTMYECTBOM

“MPOCTPAHCTBEHHbIX U3MEPEHMIi? Kakne
W B NOMb3y UX
bHOCTU? MoXeT nn YyenoBek HabnaaTb
3TN MUPbI HENOCPEACTBEHHO?
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~ CyLLlecTBOBaHUSA Yero-nmbdo MOXHO Nu
onnpaTbCH TOMNbKO Ha JaHHble HALUMX
OLLYLLEHMIA NN 3TOMO HEQOCTAaTOYHO?

MoXXeT N COBOKYMHOCTb KOCBEHHbIX (0aKTOB
ﬁymmb OoKa3aTenbCTBOM pearnbHOCTU -
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WMMEM ‘
noaaTb HEMNOCPEACTBEHHO?



npumep nepBb n. OTKpbITWE NNaHeTbl
HenTtyH [2]. Kor,qa HbloTOH, a 3a
HUM Jlannac, paspaGOTanm TOHKUM
annapaT Teopum maTemMaTu4eckoro
aHanusa n metoga BO3MYLLEHUM
— ANa ABMXXeHUA HebecCHbIX Ten,,
o JleBepbe cymen BbIYUCIUTL
napameTpbl ABMKEHUSA STOM e
NnaHeTbl, N HaLLen, rae NPUMepPHoO
OHa OyaeT HaxoAnTbCA B AaHHbLIN
MOMEHT BpeMeHW. OH nocnarsn cBou
pacyeTbl 3HaKOMOMY aCTPOHOMY, U
TOT, HanpaBuB TENECKON B HYXHbIN
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OCTBEHHbIE TOHKME
HabnaeHUs 3a ABMXKEHUEM
nfaHeTbl YpaH 1 ux pasyMHbIn
aHanus npueenn K UICTUHHOMY
MNOHMMAL0 NPUYUH ABIEHUS. T.e. K
OTKPbITUIO HOBOW MiaHeTbI Npueena
COBOKYMHOCTb KOCBEHHbIX, HO

HeonpoBepXnmMbiX OaHHbIX!




bnarogapsi Tpyaam Takux YYeHblX, Kak QUHLLITENH, [eppeH 1 MHorve apyrue,
ObINN NonyYeHbl TakMe HeONPOBEPXKUMbIE XOTA U KOCBEHHbIE

~ cBuUOeTenbLCTBa U pa3paboTaHa Teopusa O CyLeCTBOBaAHUN, OBUMXEHUN U
B3aMMOLENCTBUM MOJSIEKYST, TaK YTO B cpeae PU3NKOB NPaKkTUYECKU He
OCTasiIoCb NPOTUBHUKOB NMNOTE3bl MONEKYNAPHOro CTPOEHNS BeLLeCTBa.
JInwb HamMHOro no3xe, Korga NosiBUINUCL HOBbIE KBAHTOBbIE MUKPOCKONMbI,
yOarnocb HanpsiMyto yBUAETb BOOUYMIO pearibHY0 MOSIEKYNSPHYIO CTPYKTYPY
BellecTBa.
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[nckyccum o peanbHOCTU KBapKOB
NpOoAOoIMKANUCh N aaxe nNpoaosikKarTcd
NoHbiHe. CaMbiM OONbLUMM KaMHEM
NPETKHOBEHUNSI OCTaeTcsa TOT PaKT, UTO
KBapKM HE TOSIbKO A0 CUX MOp He
Habnogannucs HenocpeacTBeHHO B
9KCnepuMeHTax, HO N, KaK yTBepXXaaeT
TEOopUsi, OHN B YCITOBUSA HbIHELLHETO
COCTOSAHUA BCENNEHHOW, HUKOrga He
MOryT HabntogaTtbcs cBoboaHbIMM!
OpaHako HakonsieHHasi K HacTosALWeMY
BPEMEHN COBOKYMHOCTb
HEeoNnpPoBEPXNMbIX KOCBEHHbIX
OAaHHbIX U TeOpeTuYecKkme
NOCTPOEHUA, NoATBEPXKOAAOLLNECS B
CBO CTBUAX 3KCN

aBnawoLlee 60nbLLUNHCTBO
KOB K MPUHATUIO rTMNOTESbI
KBapKOBOIo CTPOEHUSI apOHOB.
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pa3snTus BceneHHon Bbi3biBaeT
BbypHble cnopbl. OgHako, ecnu B

Hayane crnopsbl LN

NpeMMyLLECTBEHHO BOKPYT TOrO,

MOIMO N TaK BbITb UM HET,
CTauMOHapHa N BCeNneHHaa unu
OHa pa3BuBaeTcs, TO cemyac
OO0nbLLINHCTBO OU3NKOB NPOCTO
ybexaeHsbl, 4to =13,4 mnpa. net

Ha3ag BceneHHasa bbina
CBEPXMMNOTHON U CBEPXIOPAYEN.

anun: «Kto moxer

YyTo 6an ner Ha3aﬂ7|)>



: : I'IOHﬂTme MHOTIOCIONHO '
(,f : » , ' - .. B OCHOBe KoHuenuun Posbl Mupa. I'Iop, -

: - AL : KaXkOblM CrioemM NoHMMaeTcs Npu 3TOM Takom
MaTtepuanbHbii MUP, MaTepuanbHOCTb
KOTOPOro OTNn4YHa OT ApYrMx nnbo Yncrom
NPOCTPAHCTBEHHbIX, IMOO YMCITIOM BPEMEHHbIX
KoopauHaTt. Pagom ¢ Hamu, COCyLLIECTBYHOT,
HanpMmep, CMeXxHble Crou, MPOCTPaHCTBO
KOTOPbIX N3MEPSAETCS MO TEM Xe TPeM
KoopaMHaTaMm, HO BPEMS KOTOPbIX UMEET He R
OHO, KaK Yy Hac, a HECKOSIbKO N3MEPEHUN. JTO
3HA4UT, YTO B TAKMX CIIOAX BpeEMSA TeveT
HEeCKONbKMMW NapannenbHbIMU NOToKaMM

- pas3nuyHblx TemnoB. CobbiTue, B TakOM Crioe
NPOUCXOAUT CUHXPOHNYECKN BO BCEX €0
BPEMEHHbIX N3MEPEHMUSX, HO LIEHTP COObITUSA
HaxXoAMUTCS B 3TOM UMM B ABYX U3 HUX.

, U HAMHOrO, YNCIO

POCTpaHCTBEHHbIX. CNOeB, MMEKLLNX CBbILE
: : : B ‘ LIEeCTN NPOCTPAHCTBEHHbIX N3MEPEHNIA, B

JR— LLlagaHakape, kaxeTcsl, HeT. Yucno xe e

BPEMEHHbIX JOCTUIaeT B BbICLUNX U3 3TUX

cnoes 6pamdaTtypbl OrpOMHON LMdpbl —

ABECTU TpUaLaTh WeCTby. [9]

‘HIGH GROUND'
ERERTED I 305 fiAX
8Y JIN VARNER
HTTP.// W0, GEEK NET




- OkasaBlunCb 3a npeaer
TPeEX N3MepeHUn, gaxe
caMbl XN1aAHOKPOBHbIN
yXXaCHeTC4H, ecnu cepaue

ero He NMPUroToBIiEHO K
crnepyrowemy no3HaHuwo

“Ho y»acHO ocTaTbCs BO
“TbMme 4eTBEepPTOoro
‘U3MEpPEeHUs, 1 Bce
clieayoLime N3MepeHuns
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= [lpocTtpaHCcTBO Mexay nepeaHeun n 3agHen To4KaMu, Kak
BHYTpPEHHEee CyLLeCTBO CaMOW JIMHWUW, MOCTUTHYTO UMK BbITb HE
MOXET, nbo, bnarogapsa cBoeMy O4HOMEPHOMY CTPOEHUIO U
HEBO3MOXXHOCTU YKITOHUTBLCS BMpaBo, BNEBO, BBEPX UITN BHU3,
OHM BHeLUHeN cBoen oOpMbl HE 3HAIOT.

. Korga k aTMM cyllecTBamMm NOAXoAAT CyLeCcTBa ABYXMEPHOro
N3MEPEHNS, COCTOSALLINE U3 TEX XKE NUHUI, HO y>Ke OABYX
N3MEPEHNI: B ONVHY U LUMPUHY, NNOCKMe hurypsl, UMetoLLmne
npeacTaBrieHne 0 TOM, YTO Takoe BMNpaBo W BMEBO, MO
CTPOEHMIO CBOEMY MHOIOYTOSIbHUKW, TPEYIONbHUKN U
KBaapaTbl, 3pUTENbHbIE OpraHbl KOTOPbIX MOMELLEHbI B
YrNoBbIX TOYKax U B pebpax NuHu1, 0OQHOMEPHbIE CYLLIECTBA
MOryT paccMaTtpuBaTb UX TOMbKO NKLLb C KAKOro-HMbyab
pebpa, Kak NogOBHYI0 UM JIMHUIO, N HE B COCTOSAHUM HUKOUM
00pa3oM He TONMbKO NOCTUrHYTb X CTPOEHUE, HO AaXKe MOHATb
NX N3MepeHMe.

Ecnn xe atu KBagpartbl FIO,EI,OI7I,EWT K HUM C 60‘K_¥ nXx cywiecTBa,

~ TO, ecnv ByayT HaxoA BHe Mons WX NpsMOMMHenHoro
DEHUS 1 OyOyT I CBOEM MPUCYTCTBUN,
HBIMW cyLLlecTBamu rofioc byaet

OTHOCUTBCS UMW K FONoCY, roBOPSILLLEMY BHYTPU HUX CaMUX,
! n6o, bnarogapsi CBOeMy OAIHOMEPHOMY U3MEPEHNIO, OHU HE
MOTYT NOCTUrHYTb MOMNOXEHUS ABYXMEPHOTO U3MEPEHUS.
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= Kasanocb 6bl, cnegytowas cragna oobeanHeHust byaeTt cBsdaHa C BbISIBIEHMEM €LLe
Bbornee MenNKnx TO4EYHbIX YacTuL, HEKMUX CYOKBapKOB 1 cybrnenTtoHoB. OgHaKo Ha 3TOT
CYET TEOPUS CTPYH OAHO3HAYHO OTBEYaeT «HET». Ecnn Obl y Bac Obin HEKUW naeanbHbIn

. MMKPOCKON C paspelleHNeM Ha ypoBHe AnvHbI [naHka, To BMECTO TOYEYHbIX YacTuL Bbl -

- Bbl yBngenu B Hero npoTsiKeHHble CTpyHbl. CornacHo UM CTpPyH, 6a30BbIMA

COCTaBnALLUMMU TCH He TOYeYHble YacTuLbl, a NPOTSXEHHbIE
?—I_QMGPH‘BIG cfﬁbl. OTO BaXKHbI pa3pbiB C UCTOPUYECKON TpaauLmnen,
KfagblBaBLUENCA B TedeHue OBYX TbicayeneTtun [9].
= Wpoes, yTo BCe YacTuubl Ha caMoOM [ere npeacrasnsoT cobon CTpyHbl, obnagaet

XOPOLLUMM NOTEeHUManom cratb 00beanHSLWEN, NOCKOSbKY CTPYHA MOXET NPUHUMaTb
MHOXECTBO pPasfindHbIX KOHdUrypaummn u npegcrasndetr cobom aHaumTenbHo bonee
YCINOXHEHHbIN 00BEKT, Hexenu Touka. MoXxeT cTaTbes, YTO BCe HabrnogaemMble HaMu
YacTULbl — CYTb NPOCTO pPasfinyHble rAaPMOHUKKU, pasfindHble Modbl KoriebaHuin ogHou r

TOW e CTPYHbI.



Mo Hawwmnm I'IpeD,CTaBJ'IeHI/IFIM Hall MI/lp, Halla

6bITb O4YeHb Mana — ITOpﬂ,EI,K ‘
AnvHbl = 10 — 33 m. OHa nosBunach B
pesynbraTte «bonbluoro B3pbisa» 13,4 mnpa.
Ha3apg. /13 ueHTpa aton paclumpsiowencd
rmnepcgepbl UICXOAAT CTPyM (Ha A3blke

penurnm — aTo cTpym boxecteeHHoro [lyxa, a

Ha s3blke PU3NKN — 3TO T.H. CYyNEPCTPYHbI) —
CynepcTpyHbl. TosnwmMHa cynepcTpyH Toxe
nopsigka nnaHkoBckoro pasmepa= 10 —33 m.
[Mepecekasa Hawy runepcdepy u konebasco,

OHM NOPOXAAlT B MeCcTax nepeceyeHns Bce
N3BECTHbIE HAM drieMeHTapHbIe YacTuLbl C

NX HEOTbEMSIEMbIMA CBOMCTBaMM, BKITHOYas
SNEKTPUYECKUIN 3apan. INeKTpudecknin 3apsg
nogasnsercs énarogapst OTHOCUTENBHOMY p—

NBWXXEH nepcd)epm%
Hanu BYX 3HaKOB MO
, YTO Npn NnepeceyeHnn -

runepcdepbl cynepcTpyHa Aenaet neTnio,
9NeMeHTbl KOTOPOU ABUXKYTCHA OTHOCUTENBHO
cdepbl B ABYX NPOTUBOMOMNOXHbIX
HanpasreHnsiX C OANHAKOBOW CKOPOCThIO,
PaBHOWM CKOPOCTU pacluMpeHus rmnepcdepsl.




BonbLLo# B3pbiB?

y ABa MOLLUHbIX UCTOYHMKA
nosHaHmWemquTo
OOJSMKHbI CYLLECTBOBATb MHbIE MUPLI, YTO
Hall MUpP eCTb NULLb OAWUH U3 MHOTUX W
MHOrmnx. Yenoseky B ero 06bI4HOM
COCTOSIHUN ApYyrMe Mypbl HE AaHbl B
oLlyleHne, ogHaKo, ecTb Takme
COCTOSIHMSA YenoBeka, Koraa oH
CcnocoBeH K BOCMPUATUIO MHBbIX MUPOB.
PeanbHOCTb 3TUX MUPOB
B3aMMOCBSA3aHa C HaWKM MUPOM U
OKa3blBaeT Ha Hero camble
pa3HoobpasHblie BO3AENCTBUS, paBHO
Kak 1 Hawl Mup crnocobeH ckasaTbcs Ha
XXWU3HWN UHbIX MUPOB. [JaHHbIE NCTUHDI
ObINN N3BECTHBLI B OYEHb rNy6bokomn
OPEBHOCTW, ObINK AaHbl U Kak
Penurno3Hoe oTKkposeHue. BosHukwaa
CpaBHUTENBbHO HEQABHO Hayka cHavana
KPOMOTAMBO M3y4arna TONbKO
peanbHOCTb HaLLEro TPEXMEpPHOro Mupa.
OpgHako passuTasi Teopusi U BcH
COBOKYMHOCTb COBPEMEHHbIX Hay4YHbIX
OAHHbIX YKa3blBaeT HEOQBYCMbICIIEHHO Ha
BO3MOXHOCTb CYLLLECTBOBaHUA MUPOB C
NHbIM KOINTMYEeCTBOM NPOCTPAHCTBEHHbIX
N3MEPEHUN.



