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OTKYOA AYET 3®UPHbIV BETEP?

Owanoru o6 adpupoauHamumke
Kuntatento

Matepwnan, npeaoXeHHbI BaleMy BHUMAHUIO, YnTaTesb, He Clly4arnHO NnoaaeTcs B
BUAE OMaN0ros.

Ewe myppenwnii MnatoH npuberan K 3TOMy MNpuUeEMy, KOrga €My HYXHO Oblio
pacToNKoBaTb YnTaTtensam Te uanm nHbole punocodpckme ymosaknodeHns. OgmH n3 repoes
ero "[nanoroB"” n3pekan BbICOKME NCTUHbI U, CTaNo ObiTb, NPETEHA0BAN HA POJb Yuutens,
a [gpyrom - Hago TMnoHMMaTb Y4eHuK — CcTapasicd OCMbICIMTbL UX U B Mepy
co0bpa3nTenbHOCTM 3a4aBan HaBoAdALLME BONPOCHI, MO3BOASIOLNE N3PEYb HOBYIO MOPLNIO
WCTUH N B KOHLLE KOHLIOB BbICBETUTb CYTb Npobaem.

AHaNOrM4yHO peLmnnm NoCTynnUTb U Mbl. Bo-nepBbiX, NOTOMY 4YTO TakK AENCTBUTESIbHO
pacnpenenMancb ponn mexay coastopamu. OguH M3 HUX NO 0OpPa30BaHMIO UHXEHeP,
KaHOWOAT TEXHUYECKMX HayK, He nepBbll OeCATOK JieT 3aHMMaeTcs npobnemamum
apmnpoanHaMmnKn 1 BMOJIHE MOXET NPeTeHa0BaTb Ha POJib YenoBeka, KOTOPOMY €CTb YTO
cka3aTb. ([lycTb cka3aHHOE MM N HE UCTUHA B NOCNeaHEeN WMHCTaHUUW, HO MbICN 3TWU,
CKaxXeM TaK, HeTpaaMuuoHHble, 3acTaBnsdlowme aymartb). [pyron xe — nucaTtenb u
XYPHaJIUCT — B BbICOKUX MaTepUsIX UCKYLLEH MeHbLUE, 3aTO BOMNPOCOB BO BPEMS pPa3HbIX
becen n npecc-koHOEpPEeHUMn 3agan He OOHy ThbiCadyy M nojaraeT, 4To W3PSaHOo
noaHaTopesn B 3TOM.

N Mbl Hapeemcs, 4TO BMECTe CMOXEM O0X0O4MBO M NMOHATHO pacckasaTb, 4TO 3TO 3a
LWTyKa Takasi — 9pUpHbIN BETEP, OTKYAA OH NO4YyN U CTOUT NI BaAM OPUEHTMPOBATbL CBOW HOC
eLle 1 Ha 9TOT, TO JIn BO34YLUHbIN, TO /X eLle Kakon NOTOK...

ABTOpBbI:

ALIIOKOBCKWW Bnagnmup AKMMOBMY — KaHOMOAT TEXHUYECKUX HAyK, PyKOBOAMUTESb
ogHol n3 nabopatopuii HAN aBmaumoHHoro obopypoBaHus. ABTop 6onee 50 Hay4HbIX
paborT.

SUTYHEHKO CraHucnas HwukonaeBund — >XypHanuCT, aBTOP MHOMMX Hay4HO-
MOMyNSPHbIX CTaTeEN U O4EPKOB O HAYKe N TEXHUKE.
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Awnanor nepBbi

O Kpusuce coBPEMEHHOV (PU3NKN, UM Pa3roBop O TOM, Kak IJI0X0 OnupatbCsl Ha
rMoCTyN1aTbl, KOTOPbLIE CaM X€E 1 BblAyMaJl.

B.A. Bce ocHOBHble Teopun pusmkn, poamelumecs B XX CTONETUN, NMEIOT B CBOEN
OCHOBE KBAHTOBYIO MEXAHMKY N CneumanbHylo TEOPUD OTHOCUTENBbHOCTY A.OMHLWTENHA. A
3T TrNaBHbIE TEOPUW OCHOBBLIBAIOTCA Ha MNoOCTynarax, T.e. MNOJIOXKEHUSIX, KOTopble
npuHMMaloTcs 6e3 nokasaTenbCTB, Kak akCMOMbI.

C.3. Ho Takoe nonoxeHue Bewen, HACKOSIbKO MHE MOMHUTCSH, BOBCE HE QMHLUITENHOM
Obino 3aBeneHo. Euwe B wkone, u3dyyas EBKNMOOBY reoMETpPUID, Mbl 3yOpunm Hekue
akcumomsbl. Tak Begb?

B.A. Bce 310 BepHO... /I B KBAHTOBOW MeEXaHMKE Ha4dasio nocTynaTMBHOMY noaxony
MONOXMN HE DNHLUTENH, a N0 BCen BePOATHOCTU, M.1naHk. YToObl cnacTu BbIBEAEHHbIV UM
3aKOH M3nyyYyeHMs abCONMOTHO YEPHOro Tena, OH NPennosoXwusa, 4TO 3Heprmsa 3TOoro
N3JIy4EHMNS CTPOro NponopunoHanbHa 4acToTe U3Ny4eHns, a caMo U3y4eHmne NponcxoanT
onpeneneHHbIMU MUKPONopLUMAMN — KBaHTaMU. MHade nonpocTy noJsiyy4asnochb, YTO SHepPrusg
paBHa O€CKOHEYHOCTU, YEro HUKak He MOXeT ObiTb HA caMOM Agerne.

060 Bcem atom lNMnank n gonoxwun 14 pekabpa 1900 roga Ha 3acenaHnm bepnmHcKoro
dunsnyeckoro ooduwiectea. M K ero npeanonioxXeHuto ©Gu3nkm OTHECUCb BeCbMa
MOJIOXUTESNIbHO, MOCKOJIbKY OHO BCKOPE NOATBEPAUIIOCH HA NPaKTUKE.

OpHako NsoXo TO, YTO B AAJIbHENLLEM OTCTYMIEHUS OT 3TOr0 3aKOHa, KOTOPbIE ONSATb-
Taky C/yyYannuCb Ha NpakTuke, BO BHMMaHME MOYEMY-TO HE MPUHUMANINCb. TeM caMbiM
3aKOH Obln1 Kak Obl aBCONIOTUINPOBAH, YEro Henb3s Aenatb HU C KakKMM 3aKOHOM, KacaeTcsa
NN OH HAYKWN WUJIN, CKaXEM, MPakTUYECKOM XMN3HN 00LLLeCTBa.

Ho peno 6bino coenaHo. bbin co3gaH npeueneHT, NokasaBlniA MHOTMM: MOXHO Ha
KakOM-TO 4YaCTHOM OCHOBaHWW BbIOABUHYTb MOCTYyfNaT, a NOTOM, OMNMPAasiCb yXe Ha Hero,
CTPOUTb TEOPUIO.

C.3. Hy n B yem TyT ocobas onacHOCTb? Ecnun Teopus npaBusbHas, TO B KOHLE KOHLLOB
He TaK yX BaXHO, Ha 4eM OHa ba3upyeTcs... MICTopua HaykKn 3HAeT HeMano ciny4aes, korga
N3 HernpaBWibHbIX NPEANOCLIIOK AenaNncb NpaBusibHble BbiBOAbI. CKaXem, TOT Xe 3aKOH
COXpPaHeHUss matepun Obln B CBOE BPEMSA COENaH Ha OCHOBaHMK Teopun GnormcToHa
(Hekass maTepusi, M3 KOTOPOW, KaK CUYMUTaNOCb, COCTOUT MHOroe B 3TOM MUpeE),
BMOCNeacTBUN, Kak M3BBECTHO, HE NOATBEPAMBLUNICS. ..

B.A. A onacHoCTb TyT Takas. Teopud, OBnageB ymMamun, 3acTaBiideT UX 3aTem
dunbTPOBaTb OMbITHbIE [OaHHble, CTAHOBUTCH MJIOTUHOM Ha MyTU OEUCTBUTENbHOIO
No3HaHMA ABNEHUN. BcnomMHUTE XOTa Obl, KAKOW KPOBW CTOWJIO OMPOBEPrHYTb TEOPWUIO
JlbiceHko. Haxoonnuce Begp y HEro nocnenoBartenv, KoTopble B yroay TorgalliHen Hay4yHomn
MO[le He OCTaHaBMBaIUCb U Nepen NpsmMon danbcupukaumen gaHHbIX. A yXX 0 TOM, 4TO B
pacdeT nNpPsMO He NPUHMMaNUCb Te  pe3yfnbTaTbl, KOTOPbIE MPOTMBOPEYNIN
rocnoACTBYIOLWEN OOrMe, U TOBOPUTb HE MPUXOOUTCS. Takoe Ciyyanoch Crjolb N PagoM.
"Owwnbka onbiTa, Yero Ha Hee CMOTPETb. Beab 3TOro He MOXET ObITb, MOTOMY YHTO HE MOXET
ObITb HUKOTAA..."

MpMepHO Takas kapTuMHa noJjlydnnacb M B Hawem cnydae. Cyomte camu. B 1905 n
nanee B 1910 roay A.DQMHWTENH BbLIABUHY/ YyX€ MSATb NOCTY/AaToB, HA OCHOBE KOTOPbIX



3aTeM M MOCTPOUS CBOIO 3HAMEHUTYIO CreunanbHylO0 TEOPUID OTHOCUTENTBHOCTU. BOT OHW,
3TN NOCTyNaThbl:

1. B npupopae otcyTcTBYET MMpPOBasi cpena — apup.

2. Bce wvHepumanbHble CUCTEMbI OTCYeTa OOMHAKOBbLI, T.€. BCE CUCTEMbI,
OBUXYLLIMECH PaABHOMEPHO W MPSMOAMHENHO, PaBHOMPaBHbI Mexay cobon. U
bonee TOro, HeT cnocoba BHYTPEHHUMU U3MEPEHUSMUN B CUCTEME ONPEOENNUTD,
OBWXXETCS OHa UJIN HET.

3. CkopoCTb CBETa He 3aBMCUT OT CKOPOCTU OBMXEHUSI UCTOYHUKA U MOCTOSIHHA B
nobon cncteme oTcyeTa.

4. Bpemss n koopguHaTbl Kakoro-nmbo coObiTUS CBs3aHbl Mexny co0on vepes
CKOPOCTb CBeTa.

5. 3a 0OHOBPEMEHHOCTb COObLITUA MPUHUMAETCA MOMEHT nNpuxoda CBETOBOMO
curHana ot 3Tux CoObITUIA.

C.3. NaTtb nocTynartoB Ansi 0AHOW TEOPUN — 3TO, HABEPHOE, MHOroBato. Ho BMAHO, y

OrHLWTEerHa OblN Kakme-TO OCHOBaHWUS B3STb MX 32 OCHOBY?

B.A. B TOM-TO ” Oeno, 4to, ecnm roBopuTb CTPOro, BCe 3TU MATb NOCTYyNaTOB He
MMEeIoT Nod, cOO0M HUKAKOro OCHOBaHUS!

MpaBoa, noHayany OblAM KUCNONbL30BAHbI CCbIIKM Ha SKOObl HyNeBOW pe3ynbTaT
akcnepumeHTa MankenbCcoHa no OOHapyXeHuto 3adupHoro Betpa. OgHako M3BUHUTE!
JdaBante 3arnsgHemMm B NepBOMUCTOYHUKKU. lMepen Hamm Kak pas TOT cliyyan, Korga Hapgo
"3pUTb B KOPEHb".  o3Hakomuncsa ¢ pabotamm MankenbcoHa Ha QHIMMNCKOM A3blke U
BbIACHM OOBOJIbHO-TakM MHTEPECHbIE PaKThI.

MepBbii akcnepuMeHT Obin npoBeneH A.MaiikenbcoHom B 1881 rogy. OgHako aToT
onbIT He 00n1aaan HYXXHOM TOYHOCTbIO M MOTOMY TOYKOW ONS AASIbHENLLINX PacCyXOEHWUI
OblTb He MoxeT. Begpb He cnyyamHo xe cam A.MalikenbcoH B 1887 romy nposen
JOMNOSIHUTENbHYIO Ceputo aKCcnepumeHToB. Kak 3To Obl10, Mbl C BaMu €Lle NoroBOpuM
noapoOHo. A cenyac — cpasy 0 pesynbTaTe. MalikenbCoH B cBOel paboTe AICHO yka3biBaeT,
yto B 1887 roay oH 3apernctpuposan adupHbin BeTep. lNpaBga, CKOPOCTb ero okasanachb
He 30 KMNOMETPOB B CEKYHAY, KaK NnpeanosiaranocCh, a BCEro NMb HECKOJIbKO KNTOMETPOB
B cekyHaoy. B 1904 ropy Ha KnmBneHACKMX BbICOTax aHasOrM4yHbie OMbiTbl NPOBOAUI
3.Mopnu 1 nony4nn cKopocTb 3PUPHOro BeTpa bonee Tpex KMIOMETPOB B cekyHay. Mo3xe
B nabopatopun Ha rope MayHT-BuUncoH pe3ynbTaTbl OMbITOB MOKa3ann CKOPOCTb OKOJI0
0ECATU KNJTOMETPOB B CEKYHAY.

Ho, kak roBopuTcsl, K TOMYy BPEMEHMU "noe3q, yxe ywen". ABTopmTteT A.DMHWTENHA U
€ro Teopun cTan HaCTONIbKO BEJINK, YTO 3TU AaHHbIE NPOCTO NPOUTHOPUPOBAN...

C.3. B 06uwemMm, TyT Mbl UMEEM CUTYaUMIO, KaK B aHIMIMCKOM OETEKTUBE: rocnoanH X
HE MOXEeT ObITb NPECTYNHNUKOM, NOCKOJIbKY OH MPOUCXOANT N3 XOPOLLEH CEMbU U NMOYUNI
npaBuIbHOE BOCMUTAHKE. ..

B.A. Hy, HacyeT npecTynHuka — 37O CAULIKOM. XOTS Ha COBECTU DWMHLUTENMHA €CTb
TPYynbl HEKOTOPbLIX HAYYHbIX Teopu. HO ¢pakT ocTaeTcsa pakToM: rno CyTn, Mbl UMEEM S0 C
Hay4YyHOM danbcudukaumen, ¢ KoOToponm [0J5Iroe BpemMsi MUPUIIUCB, MOKa OHa He cTana
MeLLaTb Y4EHbIM-NPAKTUKaM.

TeopeTuku Bedpb MHOrAA MNOCTynalT, Kak Manble OEeTW: eCnn Co3aaHasi Teopus UM
OY€eHb HpPaBUTCH, OHM BOyayT obeperatb ee, Kak NIOOVMYIO UIPYLLKY, HE 3amMedas BCAKue
Tam ¢akTbl, NONy4EHHbIE 3KCNepuMeHTaTtopamMmu. "Mano nm 4To oHn Tam Hamepsann!”



MpumepHO Tak 6b10 1 B criydae ¢ A.QUHWTENHOM. [Monyy4MB NepBbie NONIOXNTESbHbIE
pe3ynbTaTbl B CBOEN CchneunanbHOM Teopunm OTHocuTenbHocTn, B 1915-1916 rogax oH
NPUCTYNUA K BO3BEAEHUIO 30aHMA O0OWer Teopun OTHOCUTENbHOCTU, A06aBMB K
VMEIOLLMMCS eLlle NaThb MOCTYNaToOB. OTO ObINu:

1. nocTtynat 0 CBA3M NPOCTPAHCTBA 1 BPEMEHU C rPaBUTALVOHHBLIM MNONEM;

2. pacnpoCTpaHeHMe WHBapuaHTa 4YeTbIPEXMEPHOro WHTerpana Ha Teopuio

rpaBmTauLun;

3. KOBApWaHTHOCTb, TO €CTb HE3aBMCUMOCTb CUCTEM YPaBHEHUA OTHOCUTEJSIbHO

npeobpasoBaHU;

4. paBEeHCTBO CKOPOCTU pacnpoCcTpaHeHUs rpaBuTaumn n CBeTa,;

5. Hanmnyue B NpocTpaHcTBE adumpa...

C.3. MwuHyTOuKy, MUHYTOUKY! ECnm 9 nmpaBunbHO MOHAA, B CneumanbHOW Teopuu
OTHOCUTENLHOCTU OWHWTENH Hanuune 3dupa OTpMUAET, 3ato B 00wWen Teopuu
OTHOCUTENbHOCTU BCAYECKU MPUBETCTBYET?

B.A. [a, nena, nonydaetcs, oO6CTOAT MMeHHO Tak: Kk 1920 rogy MMUpPOBO33peHMe
BEJINKOro TeopeTmka passepHynocb Ha 180 rpagycoB, HO 3TOro NPeanoYn HE 3amMedaTb.
XoTtsa oH cam nuweT B 1920 roay, 4To "NPOCTPAHCTBO HEMbICIMMO 6e3 adupa”, a B 1924
rogy, BO3BpaLlasiCb K TOW Xe Teme, yTeepXxaaeT: "Mbl He MOXEM B TEOPETUYECKON PU3NKe
obontuce 6e3 adpupa”.

C.3. Tyt 6bl camoe BpeMs pa3obparbCs, 4TO 3TO 3a 3dup Takon? Kak 3T0 MOXHO €ro
TO HAYMNCTO OTPMLATb, TO BHOBb K HEMY obpawartbca? Kyna, B KOHLE KOHLUOB, CMOTPENn
9KCNepmnMeHTaTopbl? HeyXXTO OHM HE MOI/IM NPSIMO OTBETUTb Ha Bonpoc: "EcTb adup nnm
HeT ero?”

B.A. B tom-TO BCA M 6ega, 4TO Ha STOT BOMPOC C [AOCTATOYHOM CTEneHbto
KaTEropuyHOCTU HE yaanocb OTBETUTL N MO HacTosuee BpemMa! OgHako naesante He Byaem
CTaBUTb Tenery snepean nowaau. 1 cHavyana goBegem OO0 KOHLA pacckas O TOM, K Yemy
NMPUBENO Takoe "XOHINMPOBaHUE" NoCcTynaTamu...

C.3. YX BEpPHO, HU K 4EMY xXopoLlemMy?

B.A. Bbl npaBbl, U TEM HE MEHEEe XPOHMKa COObITUIN pa3BMBanach Tak.

Kpome BblleHa3BaHHbIX, B KBAHTOBOW MexaHuke ¢ 1900 no 1927 rog no6aBunocb He
MeHee 9 HOBbIX MOCTYNATOB. ITO U NPUHLMN KBAHTOBaHMSA aHeprum M.l1naHka, 0 KOTOPOM
Mbl y>XXe rosopunu. M ctaumoHapHocTb opbuTt B aTomMe, BblaBMHyTas H.bopom B 1913 roay.
N  BCEOBLWHOCTb KOPMYCKYISPHO-BOMIHOBOrO Ayann3mMa, COrflacHoO KOTOpOMy Mo
npegnoxenuto J1. ge bponnga HaumHaa ¢ 1924 roga ydyeHble CTanim CYUTaTb, YTO SNEKTPOH
MOXET NPOSIBAATb B OAMHAKOBOW CTEMNEHW CBOMCTBA KakK 4acTuubl, TaK U BOJIHbI... N Tak
nanee. 1 Bce B TOM Xe ayxe.

BosbmemM B kayecTBe npumepa reometpunm EBknupa n JlobayeBckoro. EBknug,
npPeanosioXusa, YTO Ha MNJIOCKOCTU Yepesd TOYKY, HE Nexallylo Ha AaHHOW NPsSIMON, MOXHO
MPOBECTU TOJIbKO OAHY MNpaAMYylo, napanfnefibHyto nepson. W 3T1oT dakT npekpacHo
NMOATBEPXOAETCH BCEM ThICAYENETHUM ONbITOM YesIOBEe4YeCTBa.

JlobayeBCKkUN MPeanonoXus, 4TO Takux MNPSMbIX, MNapasnesibHbIX AAHHOW, HO He
coBnagamLmx mexay coboin, MOXHO NMPOBECTU He MeHee AByX. Ha 3Tom nocTtpoeHa ero
HeeBkNnaoBa reometpus. OOHaAKO 3TO WCXOOHOE TMOJIOXKEeHMEe HuKorga He Oblno
NOATBEPXOEHO MPaAKTUKOM, a 3HA4YUT, OHO HE OTpaxaeT peasibHON OENCTBUTESIbHOCTMU.



CnepoBaTenbHO, peasibHas LEHHOCTb reomeTpuun JloGayeBCKOro pasHa Hymio. Ha Hen
Henb3s 6a3MpoBaTb HM OAHOIO NMPaKTUYECKOrO HAYNHAHUS.

MprmMepHO TO Xe caMmoe NPOon30LLII0 U B COBPEMEHHON dusmnke. Cyaute camu.

lMocTynatmeBHbIn NOAXOAO, K MNOCTPOEHUIO Teopuih B CBOE BpPEMS  MONyduI
"TeopeTmnyeckoe 060CHOBAHME" CO CTOPOHbI MAaBHbIX MOE0NOrOB COBPEMEHHON PU3NKN,
npexae Bcero A.ONHLWITENHA, KOTOPbIM CYUTas, YTO MHOIMEe akCUoMbl pU3NKN MOTryT ObITb
"cBob60OHO M300peTeHbl”. Cloga Xxe MOXHO npubaBuTtb H.Bopa, KoTopbii nonaran, 4To
dun3mKka [oKHaA  pas3BMBaTbCd  NOCPEeACTBOM  "cymacweguwmnx”  ugen, 3.Maxa,
NPOMNOBEAOBABLUEr0 MPUHUUMN "SKOHOMUW MbIWNEHUS", U €elle HEeKOTOPbIX APpYrux
TEOPETUKOB.

MonoxutensHble pe3ynbTaTbl ONbITOB MalkenbcoHa, Mopnam un Mwunnepa O6biin
OLLENbMOBAHbI 1 3abpakoBaHbl. 3aTo ObIIM NOAHATHI HA WNT OTPULATENbHbLIE PE3YNbTaThl
NnoOuCKOB 3(pUPHOro BeTpa B aKcnepumeHtTax KeHHean n nnuureopTa, MNMukkapa n Ctasnu,
a Takxe rpynnbl Cegapxonbma u TayHca.

Hanee, BTOpas TeopeTnyeckasd 0CHOBA COBPEMEHHOW PU3UKU — KBAHTOBAS MexaHuka
— BO3BeJia B NPUHLMIM HEMO3HABAEMOCTb MUKPOMUPA, Y3aKOHMB B Ka4ecTBe Gpunnocopckom
OCHOBbI MNPUHUWUMN HeonpeaeneHHocTn [enseHbepra. lonyyaeTcs, 4TO B MUKPOMMpPE
BOOOLWE HET HMKAKMX TOYHbIX 3aKOHOB W MEXAHM3MOB, a €CTb TOJIbKO "BEPOSATHOCTb
NMosIB/IEHUS 3/IEKTPOHA B JaHHOW TOYKE NpoCcTpaHcTBa”.

[Mpryem HUrOge He rOBOPUTCS, YeM Xe 00yCioBNeHa 3Ta camasi BEPOSTHOCTb M MOYEMY
OHa UMEET MMEHHO TakKylo, a He APYryl0 BENNYNHY.

Cpasy xe nony4yuna Ha 3TOM OCHOBe OOOCHOBaHME "9NeMeHTapHOCTb”, T.e.
BEeCCTPYKTYPHOCTb 3/IEMEHTAPHbIX YaCTUL,, KOTOPblE TEM HE MEHEE MMEIOT Maccy, 3apss,
MarHUTHbIA MOMEHT, CMKWH... TO €eCTb Te CBOWCTBA, KOTOPble MOXHO W3MepsiTb B
akcnepumMeHTe. OgHaKO HUrAe He YKa3blBalOTCH NPUYKMHBI, MO KOTOPbIM 3T CBONCTBA CTanm
BO3MOXHbI! 3a04HO 3a4acTylo npepgnonaraeTcsl, 4TO 4acTuubl 3TU HE UMEIOT pPa3MepoB.
MpaBga, nNpy 3TOM 0Ka3asnoCb, YTO TOYEYHbIE YaCTULbl, HE MMelLne pasMepoB, HO
vMeloLmye 3apsaa, A0MKHbl 06n1agaTb 6eCKOHEeYHO O0MbLLION 3Hepruen. MatemaTmieckm aTy
TPYOHOCTb Hay4Mnnucb 06XxoamTb, a PU3NYECKUI CMbICNT YPaBHEHWIA, MOXOXe, nepecTtan
MHTEpecoBaTb MHOrmMx TeopeTukoB. "logymaewsb, napagokc! B 3TOM CTpaHHOM
MUKPOMUPE €eLLie N He Takoe ObiBaeT..."”

HakoHeu, B ooBeplueHve Bcero, n3 epusmkn ncyesna marepus. Bece npoueccol ctanu
CBOAUTb K TEM UM MHBLIM MPOCTPAHCTBEHHO-BPEMEHHBIM NCKAKEHUAM — UCKPUBJIEHMNSAM
MPOCTPaHCTBA, AWUCKPETHOCTW MPOCTPaHCTBA-BPEMEHN U T.N. Y BPEMEHM NOABUIIOCH
"Hayano" — MOMeHT "bonbLworo B3pbIBa”, y NPOCTPAHCTBA — CUHIYNSIPHOCTb (BO3MOXHOCTb
BO3HMKHOBEHUSI U3 HEKOW eOuHON TOo4Yku Bcer BcenenHoin). MNone nprnobpeno sapnbik
"ocoboro Buga matepmmn”, Kak Oyaro Takoe Ha3BaHue XOTb YTO-TO OObACHSAET.

B pesynbrate BCero aToro coBpemMeHHas ¢unsuka crtana Bce 0ofiee CKIOHATLCS KO
BCAKOro Buaa abCTpakumsaM, He WMELWMM HUKAKOro OTHOLLUEHUS K peasbHOW
penictButenbHocTn. Ctannm BBOAUTLCS pPasHOOOpasHble 4acTuubl, obecnevvBalolme
pasnnyHble B3aUMOOENCTBUA, HANpPUMEpP, [JOOHbI, FPaBUTOHbI, TPABUTUHO, "BEKTOPHbLIE
0030HbI" U T.A., a TaKKe MHOTOMEpPHbIE NMPOCTPAHCTBA C YNCNOM namepeHunin oo 506!

Ho noyemy Xe Torga Bce 3T0 CBOMCTBEHHO TOJIbKO MUKPOMMPY, a8 B MaKpOMUPE HMKaK
He nposBNaeTca?



C.3. Bam He KaxeTcsl, 4TO Mbl C BaMM MOMEHSANNUCL ponsiMu. Tenepb Bbl HA4YMHaAeETe
3a4aBaTtb BOMPOChHI, HA KOTOPbIE NPMAETCH OTBEYaTb MHe. Hy 4To Xe, nonpobyio... N3 Bcero
BblLLECKA3aHHOro, MNoOxoXe, BblTEeKaeT, 4YTO COBPEMEHHad TeopeTunyeckas Guanka
MUKpPOMMpaA cTasa BO MHOMOM HarnoMmHaTb HEKYIO penurnio. Ho ¢ penurmein, no KpamHem
Mepe, 0eno 06CTOUT 3HAYNTESNIbHO YECTHEE: TaM Cpaly roOBOPUTCS, YTO HEKOTOPLIE Aena U
MOoMbICSIbl [OCNOAHM HAaM MOHATbL He AaHo. U To4ka.

DU3MKN-TEOPETUKN XE TaK MPOCTO cAaBaTbCA He XOTAT. M nbitalotcs 0OOWTUCH
CBOMMMK cCuaMun, MpPoaoKas HarpoMoXaaTb FOpbl BCE HOBbIX M HOBbIX KaHOHOB. 3a
0EPEBLAMN OHU YXe OAaBHO HE BUOAT Neca, HO BCE He XOTAT cebe B 3TOM MPU3HATbCS.
HukTo, Hanpumep, He MOXET CerogHs OTBETUTb Ha TakOW MPOCTOM Bomnpoc: "lloyemy xe
BCE-Taky nMpom3oLlesn TOT cambii 'bonblion B3pbIB', C KOTOPOro BCe M Hadanocb?" 3ato
O4YeHb MHOrme pgenakwT BuA, 4TO TakKOro BOMPOCAa BOBCE HE CYLWECTBYEeT, U MULIYT
TOJICTEHHblIE MOHOrpagumn, NOCBSALLEHHbIE PACCMOTPEHUIO NPOLLECCOB, KOTOPbIE OOJIXKHbI
OblIN NPOU30ONTM B MNEPBbLIE MUIMCEKYHAObLI MOCAE 3TOro B3pbiBa. KOHEYHO, 3TO TOXEe
MHTEPEeCHO. HO Tak N1 y> CyTb BaXXHO, €CJ/I Mbl HE 3HAEeM OTBETA Ha raBHbI BONPOC?

B.A. BOT-BOT, MMEHHO 3TO S M XOTeNn nog4epkHyTb. [lpuypoae Beob HeT aena ao
y4eHbIX 3ambicnioBatocTen. "He ymeeTe pewartb 3apadn — 1emMm xyxe ans sac!” U oHa
npoaos/kaeT nogdpachbiBaTb BCe HOBble BONPOCHI. BOT yxe 6onee yetBepTn Beka ObIOTCA
YYEHbIE YMbl Had pPeweHneM NMpPobnembl ynpaBnseMon TePMOSOAEPHON peakunmm — n BCe
HMKaK. He noTomy K, 4TO 3a4ady CTanm peLllaTb HE C TOro KoHUa?

A 4TOo Mbl Byaem genatb ¢ npobnemamu HJ10, nonteprencra?

C.3. Bbl 3apaete BoNpocChl, HA KOTOPbIE MOKa HET OTBETA. XOTS, BNPOYEM, nocnegHne
rogbl NpeanpuHUMannCb MHOTOYUCAEHHbIE MNOMbITKM KakK-TO BbINPaBUTb MOSIOXEHME.
Hanpumep, akagemuk A.JloryHoB u ero konnerm B MI'Y MHOro coenanv i yTO4HEHuUs
Teopum OTHOCUTENbHOCTU. [lpobnemMamMm BPEMEHU MHOrMO 3aHMMaCs  MynKOBCKUNA
acTpoHoM u TeopeTuk H.Ko3bipeB. [NpuMepHO Te Xe maen pas3BMBaET CErofHs1 YJeH-
koppecnoHaeHT Akanemnmn Hayk benapycu A.BenHuk.

B.A. /1 TeMm He MeHee Mnoka 3T NOMbITKM HEe NPUBENN K OCOObLIM MPAKTUYECKUM
pesynbrtatram. M 4tobbl COBUHYTb 3TOT TSXENbIA BO3, MOXOXE, NMPUAETCA BEPHYTbCS K
MCTOKaM, K KJlaCCu4eckoun pusuke.

C.3. Hy uT0 Xe, naBante nonpobyem...

AOwnanor BTopon

O metogosiorum apupoanHamuvkn, nam pPasroBop O TOM, Kak MOXHO BbIKPYTUTbCS U3
co3aaBLIuerocs roJiIOXKeHUus.

B.A. [loBepbTe, 9 BCEM 3TUM 3aHSAJICA HE OT XOpPOowWen XWU3HW. HacyuwHble
NOTPEeOHOCTU KaXOOAHEBHOM MpakTUKKU 3acTtaBunn. BcnomMHuTe XoTss Obl WM3BECTHbIN
aHekaoT.

- YTOo Takoe anekTpmnyecTBo? — cnpawumBaeT Npodeccop CTyAeHTa HA 9K3aMEHE.

- 3a0bin, — COKPYLLUEHHO CO3HAETCH TOT.

- BoT 6epa, — B3abixaeT npodeccop, — OAMH YENOBEK B MUPE 3Ha, YTO 3TO TaKoe, W
TOT 3a0bif...



N 5710 ObINO Obl CMELWHO, ecnu Obl HEe ObIN0 rPYCTHO. NOTOMY 4YTO OTCYTCTBUE YETKMX
MOHATUI, a 3HAYUT, U 3HAHUIN NONPOCTY MeLlaeT padboTaTb.

91 BNepBble CTOJNIKHY/ICA C TakoW nNpobnemMon net tpmauatb TOMy Hasan. Hago 6bino
pPeWnTb 3NIEMEHTAPHYIO HA NEpPBbIA B3rNsg, 3agady, MMEKOLWYID BaXHOEe MnpakTuyeckoe
3Ha4YeHue: onpenenuTb, kak OyaeT pacnpegensaTbCa TOK MexXay ABYMSI 9NeKTpoaamu,
ONyLLEHHbIMU B MOPCKYID Boay. Kasanocb Obl, MOACTaBb BCE MapamMeTpbl B ypaBHEHMUS
Makceenna — 1 OTBET rotos. HO Noayy4anochk, YTO B TaKOM Clly4ae ypaBHEHUS MOMpPoOCTy He
MMEIOT peLlleHnd. 9 noHavany gymarn, 4To TPYLHOCTU peLleHns CyLLeCTBYIOT TOJIbKO B MOEM
ronose, nogkuabisan 3agadyy MHOrMm npodgeccopam m aokropam. Ho TWETHO — opeLuek
okasasics He No 3ybam v UM.

M Torpga 9 BnepBble OCO3Has, YTO CYLECTBYET Lenas cepus BOMPOCOB, HA KOTOpble
COBpPEMEHHas Hayka OTBETUTb HE B COCTOSAHUW. Hy a pa3 TeopeTukn Monyar, 3Ha4YnT, HaMm,
cneuyanucTam-npuknagHmukam, NpMxoguTca ynoBaTb Ha COOCTBEHHbLIE CUJIbI.

71 He cMor NpuaymMmaTb HAYErO MHOTO, Kak B 1979 roay opraHn3oBaTb B NOAMOCKOBHOM
ropoge >KyKOBCKOM, rOe s XuBy, MEpPBYD B Mupe KOHdepeHumio no adpupy. N 3aberas
Brepen, O0/IKEeH cka3aTb, 4TO MMEHHO TakoW rnoaxohd No3BOJiN/ HaM pPaspellnTb MHOrme
3aragku.

C.3. Ho Beab BCeEM U3BECTHO, 1 Mbl caMu 00 3TOM yXe roBOpun, 4TO Teopus adupa
elle B Ha4ane Beka Oblna npu3HaHa aHTUHAYYHOW, OLLNOOYHOA. ..

B.A. Hy, kto TyT owmbanca — OWHWTENH NK, KOTOPbIN TO NMpu3HaBan 3adup, TO
oTBepran ero, unu Te, KTo ero cinyLian, — Mbl C BaMu eLle pasdbepemcs...

C.3. Ho B nto6om pas3bumparenbCTBe HaaQ0 OT YEro-To OTTANIKMBATLCA. YTO Mbl MPUMEM
B KQ4eCTBE MCXOAHOMN TOYKN?

B.A. OTTankmBaTbCs Haa0 BCerga ot peasbHblx pakToB. B gaHHOM cnyyae, oT Gusnkn
HbloTOHa, KOTOPbIA, KaKk M3BECTHO, MMMNOTE3 He U3MbIWAAN. 3aMeTUsl OH ONpeaeeHHbIe
3aKOHOMEPHOCTU — BbIBEJT 3aKOH BCEMUPHOIro TAroteHusd. Hy a He CMOr BbISICHUTb, YTO
cobol npeactaBnsgeT cuna rpaButaumun, Tak 3Toro, No-mMoemMy, GU3nKM He 3HAKT OO0 CUX
nop.

B o0uiem, HYXXHO OTMETUTb, YTO JINYHO Y MEHS K KJlaCCUYecKkom punanke npeTeH3uni
HET: OHa BCA Oa3mpyeTcs Ha ONbITE W, CNeaoBaTeNlbHO, COOTBETCTBYET PEASIbHOM NPaKTUKE.
A BOT ganblue Haao pasbupaTbCs, YTO OTpaxaeT AEeNCTBUTENbHOCTb, a YTO, U3BUHUTE, HET.

ToT xe OWHLWTEeNH, HanpuMep, B OCHOBY CBOEMN Teopun MNOJIOXW He3bl0NeMOCTb
ckopocTu cBeTa. [0BOpS HayyHbIM €A3bIKOM, B KadecTBe Bceobuero ¢uan4eckoro
MHBapmaHTa NPUHA YeTblPEXMEPHbIAN MHTErpas, COCTaBHOM 4acCTblO KOTOPOro ABSETCH
CKOpPOCTb cBeTa. Ho 3ata BennymHa BeOb €CTb 4YaCTHOE CBOWMCTBO (CKOPOCTb) YaCTHOrO
aBneHus (ceeta)! CnpalwmBaeTcsd, MOXHO N UCMOJIb30BaTbh YaCTHblIE CBOMCTBA YaCTHOIO
ABNeHns ansa BceobLero nHeapuaHta?

C.3. Ecau Bbl MeHs1 cnipawimBaeTe, oTeevy: "lo-moemy, Henb3s™". ODTO Xe BCe PaBHO
KakK ecnn Obl Mbl, HANPUMEP, MONbITANNCL ONPEAENUTL, YTO TaKOEe TPAHCMNOPTHOE CPEACTBO,
CKaXeM, TakuM BblpaxeHnem: "OT0 YCTPOWCTBO, B KOTOPOE HanmBaloT 6eH3nH". HO 6eH3nH
B MPUHUMME MOXHO 3a/MTb U B MNPUMYC, & €ro HMKak He Ha30Bellb TPaHCMNOPTHbIM
cpencTBoM. B To e Bpems TpamMmBar npekpacHo 06xoautcs n 6e3 6eH3uHa.

B.A. CoBepLueHHO BepHO. A y QnHLUITENHA Nosly4aeTcs, 4TO Macca (BceobLlee, mexay
npPo4Y”MM, CBOMNCTBO MaTtepuun) 3aBUCUT OT OTHOLLEHUA €e CKOPOCTU K CKOPOCTM CBeTa.
OnvuHa v Bpemsa (Toxe BCeoOLlue CBOMCTBA) ONATb-TaKn 3aBUCAT OT TOW XE CKOPOCTMU...



Bceobuiee onpenensetcs YyacTHbiM! A ecnm 9TOro 4aCcTHOro HET B JaHHOM onpeneneHnn?
Kak xe, Hanpumep, rpaButaums MOXeT 3aBUCETb OT CKOPOCTM CBETa, €C/IN 3TOro0 camoro
CcBeTa B rpaBUTALUMOHHOM B3aMOOENCTBUM HET U B MOMUHE?

C.3. XopoLllo, oonycTum, Bbl MeHS yoeamnm: ANHWTENH NOCTYNMA ONPOMETYMBO. Ho
ykasaTtb Ha OWnbKy — 9TO OAHO, a HAaNTK NYTb K €e UCNPaBNEeHNI0 — COBEPLUEHHO APYyroe.
YT0 Xe npegnaraeTte Bbl?

B.A. O4eBnaHO, 4TO Ha POJIb BCEOOLLMX PUINYECKNX MHBAPUAHTOB NPUrO4HbI SNLb T
KaTeropmmn, KOTopble UMeKTCst aOCONIOTHO BO BCEX U3BECTHbLIX GU3UYECKNX CTPYKTYpax U
aBneHnsax. TakmmMmmn BCeOOLWMMIN KaTEropmsamMm SBASKOTCA MaTtepus, NPOCTPAHCTBO, BPEMS.
Ciopa xe, noxanyn, CTOUT OTHECTU M ABMXEHNE MaTepun B MPOCTPAHCTBE 1 BpeMeHn. HeTt
Bedb HM OAHOr0 SIBNEHUS B NMpupoae, B KOTOPOM Obl Tak MM MHA4Ye He y4dacTBoBana
MaTepus, U 9TO SHBNEHME HEe MNpoucxoguno Obl B MPOCTPAHCTBE W BPEMEHWU, Y4TO,
COOCTBEHHO, M O3HAYAET ABUMXKXEHNE MaTEPUN.

C.3. CnoBomMm, Bbl Npegsaraete MMEHHO 3TW BEINYMHbI CYMTATb aprymeHTamu, oT
KOTOPbIX TaK MM MHA4Ye 3aBUCAT BCE OCTallbHble PyHKUMU. HYy 1 4TO 13 9TOro cneayeT?

B.A. A 13 3TOro0 NPOCTOr0 pPacCyXAeHusa cneaylT, B OOWEM-TO, BOBCE He
TpMBUasbHbIE BbIBOABI. A UMEHHO:

1. marepus, NPOCTPAHCTBO, BPEMS U OBMXEHUE HUKOrga HUKEM He COo34aBasiCb U

HUKAKMM CMOCOOOM HE MOTyYT ObITb YHUUYTOXEHbI;

2. NPOCTPAHCTBO B NPUPOAE CYWECTBYET TOJIbKO €BKIMOOBO, BPEMS JIMHEWNHO W
OLHOHanNpaeJ/iIEHO, HUKAKNX "KPUBU3H" U "OUCKPETHOCTEN" B HUX HET;

3. He CyWeCTBYET M HMKAaKUX NPeanoOYTUTENbHbIX MacLUTab0B y 3TUX KaTEropun, Tak
YTO Ha BCEX YPOBHSX MaTepuun O0JIKHbl AENCTBOBATb OOHU MU Te Xe pusndeckue
3aKOHbI, XOTH NapaMeTpbl ABJIEHNIN B MUKPOMMPE, KOHEYHO, CUJTbHO OTINYAKOTCS OT
napamMmeTpoB ABJIEHNI B MAaKpOMUpeE.

C.3. NMpnanpasicb K Bam, 9 MOry ckasaTb, 4TO B NE€PBOM BbIBOAE, HANPUMep, HNKaK He
oTpaxeHa ponb [ocnoga bora B cospmaHun BceneHHon. Bo BTOPOM MNYyHKTE CBOUX
pacCyXaeHUn Bbl HUKAK HE OTPa3nav BO3MOXHOE CYLLLEeCTBOBAHME "Y4EePHbIX AbIp™ 1 OpYyrmnx
NnoaoOHbIX 0OBLEKTOB. B TpeTbeM BbIBOAE Bbl ONATb-TaKK YNyCTUIN U3 BMOY HEKOTOPLIE
ABNEHNS, UMEOLLME MECTO B MUKPOMUPE N HUrae 6obLue...

B.A. B oTBeT Ha Bawun nNpuaMpkym MOry ckasaTb creaywouiee. Bo-nepsbix, Kak
MaTepuanmncT 9, KOHEeYHO, OTpuMLalo CyllecTBOBaHMeE TBopua BceneHHon. MaTtepua v Bce
ee aTpmbyTbl BEYHbI U HX B KAKOM co3aaTtene He HyxaalTcsa. Bo-BTOpbIX, EBKNMOOBOCTb
MPOCTPaHCTBa He O3HayvaeT, YTO "4YepHble ObIpbl” HE MOryT cyulecTBoBaTtb. [peacraBbTe
cebe 60nbLUME CryCTKM BELWECTBA, NOrOLWALWEro NOTOKM adupa Tak, 4TO OHU OBUXYTCA
CO CKOPOCTbLIO Bbille CKOPOCTM cBeTa. BoT BamM un "yepHas gpipa”! OHa He MOXeT
CyulecTBOBaTb BEYHO, KOrga BCe 3TO BEWLECTBO pacnagercs. Ho ecnm oHa cyuwecTByeT, TO
CYyLLECTBYET B BE4HOM EBKINLO0BOM NpPOCTpaHCcTBe. be3o Bcakmnx yyaec. A 4To kacaeTcs "B-
TPeTbUx", TO HUKAKUX OCOOLIX ABNEHWUI B MUKPOMMUPE OEeNCTBUTENbHO HeT. AnnapaTt
0ObI4HOWM ra30BON MEXAHUKN MNPEKPACHO ONUCbLIBAET OObIE ABNEHNA MUKPOMMPA, BCEMY
€CTb aHanorns B Hawem o6bIYHOM MakpoMupe. B TOM Yncne v KBaHTOBbIE SIBJIEHUS.

C.3. Xopowo, gonyctmm B NEPBOM MPUOAMXKEHNMN, YTO Bbl MeHS yoeaunn. Hy n 4Tto
pganbLie?

B.A. Ha Bonpoc oTBevy BonNpocom: "B 4yem cerogHs OCHOBHasi TPyOHOCTb Gu3nkn?" B
TOM, YTO Mbl HE MOHUMAEM FTyOUHHOW CYTU SBNTIEHUIA.



Ho Begb Mbl 3HAaeM, YTO MOJIEKYJIbI COCTOAT M3 aTOMOB, @ aTOMbl U3 3JIEMEHTAPHbIX
yactuu,. lNpaBga, Mbl HE BeaaeM, U3 4Hero COCTONAT 3TN CaMble "3JIEMEHTAPHbIE YaCcTuLbl™, a
MW HA OCHOBAHUN UMEIOLLMXCS (paKTOB MOXEM Mnpearnonaratb, YTO OHM JaNeKo He CTOJb
3/IEMEHTapPHbI, KaK 9TO CYMUTaNu, CKaXXem, B NePBOW NOJIOBUHE HALLEro Beka. 3Ha4YuT, Haao
pa3obpaTtbCs C AaHHOM NPOoBNemMon, a yxxe NOTOM ABUraTbCs AasbLue.

Mpryem NoMoYb HaM B 3TOM MOXET ONMbIT MPOLWbIX BEKOB. Ha NpoTaXeHnUn CToNeTui
y4yeHbIMM Obinia oTpaboTaHa cneaylowas MeTogonorna peweHmnsa nogobHbix 3aaad. Korga
MaTepuanbHbiX 06pa3oBaHNU OCBOEHHOIO YPOBHS OpraHM3aummu MaTtepum HakanameaaoChb
MHOr0, TO B PaCCMOTPEHME BBOAUIICSH HOBbIN "NepBOKNPNNYNK” CTPOEHUA BceneHHon.

Tak, ckaxem, korga B KoHue 18 crTonetus okasanoCb, YTO BapwaHTOB CTPOEHMUS
MOJIEKY/T C/IMLUKOM MHOrO, B pacCMOTpPeHue Obiin BBeAEeHbl Bonee Menkue "anemMeHTbl”,
Kak nx Hasean JlaByasbe. Bnocneacteuun, B 1824 roagy, JanbTOH BCAOMHUIT O FPEYECKOM
"aToMOC" (TaKk OpEeBHUE FPEKM MMEHOBANM MEfibYavlime 4YacTuubl BEWECTBA) U BBESN B
obuxon, NoHATUE "aToMBbI".

A Korga BbIICHUIOCb, YTO W "Hegenumblie” aToOMbl MMEKT CBOWCTBO OE/UNTbCHA, B
pacCMOTPEHME BBEAN dN1IEMEHTAPHbIE YaCcTULbl. OTO CNY4MIOCb B Ha4asie Hallero Beka, HO
yXe K cepeanHe CTONeTUs oKasasoCb, 4TO W 3TUX "MEPBOKUPMNMNYMKOB" MaTepumn
[0CTaTOYHO MHOrO, OHK 06/1aJaIT CNOCOOHOCTLIO AENNTBLCS, NMPEeBpPaLLATbLCS OPYr B Apyra
n 1.0. CnoBOM, NMOXOXe, HaA0 BBOAUTb B 0OMXOO HOBbIE 3JIEMEHThI, N3 KOTOPbIX, KaK 13
KNprnnyen sgaHme, NnpuaeTcs BO3BOANTb OCHOBbI COBPEMEHHON PUBNKMA.

C.3. Ho Beapb Takme yactuubl yXXe BBedeHbl. [locnegHee BpeMs AOCTATOYHO MHOIO
rOBOPSAT, CKAXEM, O KBapKax. HemM OHM BaM HE HpaBATCA?

B.A. [la xoTa Obl TeM, BO-NEPBbIX, 3TN KBAPKN HMKOMY OO0 CUX MOP He yaaBanoCb
3adukcmpoBaTtb, Tak ckasaTb, B YACTOM BUAE, a CTano ObiTb, HEM3BECTHO, CYLLECTBYIOT NN
OHM B OENCTBUTENBHOCTU UJIN 3TO NMPOCTO o4epeaHas BblayMKa TEOPETUKOB. M BO-BTOPbLIX,
camMux 3TUX KBApPKOB — YeM Jdanblie, TeM CTaHOBUTCA 6onblue. CHavana 6b110 4OCTAaTOYHO
Bcero Tpex. [otom TeopeTrkam NnoHaaodunock BBOOUTL elle "o4apoBaHHbIe"”, "KpacuBbie™,
"upeTtoBble” kBapkn. N ecnn geno nomaeT Tak gasnblle, TO BCKOpPE, BUOMMO, C KBapkKamMu
NMPOM30NOET TO Xe, YTO U C 3NIEMEHTAPHLIMN YaCTULLAMU, KOTOPbIX HA CErOAHALHNN OEHDb
TO NV ABECTU, TO NN [iBE ThICS4YN — BCE 3aBUCUT OT TOrr0, Kak CHMTaTb.

A rnaBHOe, KBapkm — 9TO He Oosfiee Mefnkue, 4YemM 3IJIeMEHTapHble YacTulpbl,
obpa3oBaHUsA: NO CBOMM pa3MepamM M Macce OHM MOryT ObiTb aaxe 6onblie. Ckaxem,
Macca 0gHOro Keapka npeanosioXmnTenbHO paBHa naTtu (1) maccam npoToHa...

C.3. N 410 Xe Bbl NpennaraeTe B3aMmeH?

B.A. He n3obpeTtatb Benocunen! NpuUMeHUTENBHO K HaLIEMy Cilydalo 3Ta pacxoxas
¢dpas3a 03Ha4yaeT, YTO €CTb CMbIC/T BEPHYTLCS K TOMY, OT 4Yero Korga-To oTtkasajmcb npu
J0BOJIbHO COMHUTEJIbHbIX 0OCTOATENBCTBAX, 8 UMEHHO, K TEOPUX MUPOBOIro adupa.

C.3. Ho no3BonbTE, HACKOJILKO 1 MOMHIO, MUPOBOI 3up — 3TO HekKass cydbcTaHums C
HEMbICIIMMbIMWN CBOMCTBaMn. W pasHble B3aMMOOENCTBUS O0J/DKHA nepegaBaTb CO
CKOPOCTAMU YyTb JIM HE BbIlLE CKOPOCTM cBeTa. N obnagatb Hynesow nHepumein. N 6biTb
MaTepuen HaCTONbKO TOHKOM, 4TO ee MPUCYTCTBME NPaKTU4eCckm He OOHapyXuBaeTcs
CYLLLECTBYIOLUMMWN HbiHE npubdopamu... CTOUT N1 CBA3bIBATLCSA CO CTOJIb COMHUTENIbHbIM
n300peTeHmnemM yma 4esioBe4eckoro?

B.A. BoT-BOT, BawumMMy yctamm 3aroBopusia Ta camas rncuxosiormyeckas MHepuus, B
KOTOPOW NOrpsi3aiv HblHE MHOMME YY4EHbIE YMbl. "OdUp? ITO Mbl yXe npoxogmnu..."
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M noyemMy-ToO HUKOro He HACTOPaXMBAET, HAaNpUMep, TOT GakT, YTO BakyymM — Ty camyto
cybCcTaHUMIO, KOTOpas, MO MHEHUIO MHOMMX, 3anofIHAET HbIHE MEXMNNAHETHOE U
MEX3BE34HOE NPOCTPAHCTBO, AABHO YXe MepecTtann cyYutatb NPOCTO NyCcTOTOM. Hevero
ckasaTtb, XOpoLwla NycTtoTa, ecnm M3 Hee, COrlacHO COBPEMEHHbIM PU3NYECKMM KaHOHAaM,
BMOJIHE MOXHO MOJly4aTb M MHOIrMe 3NeMeHTapHble YacTuubl, N dHepruto. 3ta "nycroTa”
obnagaet OUABNeKTPUYeCKOMm M MArHUTHOW MPOHMLUAEMOCTbIO, NOoAgpu3aunen, pasHoro
poaa dnyktyauuamMmm (konebaHusammn).

MIMEHHO B BakyymMe pacrnpoCTpaHsaioTCa nons, obecnevympalolne 4eTblpe€ OCHOBHbIX
B3aMMOAENCTBUA — 9O0EePHbIE CUITbHbIE U Clabble, 31eKTPOMArHUTHbIE N FPaBUTALMIOHHBIE.

B ob6uiem, He cnydainHo akagemuk B.d.Mutkesuny, euwe B 30-e rogpl, pasmbiungsa oo
9TOM, BbICKa3as Takyl MbIC/b: "AOCOMIOTHO MyCTO€ MPOCTPAHCTBO, JINLLEHHOE BCHAKOrO
GN3nYecKoro coaepxaHuns, He MOXET CNYXMTb aPEHON PacnNPOCTPaAHEHMA KaKnX Obl TO HU
Obls10 BONH".

Hy a ecnu nyctoTta 4em-TO 3anosiHeHa, TO B KOHLE KOHLIOB Kakasa pa3Huua, Kak 3To
HEYTO Ha3biBaTb — BaKyyM mnm apup? 9 nmyHo npegnoymTato nocnegHee HaseaHme. OHO 1
NOSIBUIOCb paHblUe, 3a HAM U CTOUT Bonblie cogepxaHus. [JokasaTb 370 9 U 6epycb B
cnenylowem guanore.

AOnanor Tpetun

O posnun agupa B npupoae, wav pasroBop O TOM, Kak ra3oBbl€ BUXPU 03BOJISIOT
BO3BECTU CTapyto rNoCTPOVIKY M3 HOBOIro Matepuarsna.

B.A. Ntak, MHOrme roabl y4eHble pasHbiX CTpaH CTPEMUIUCHL yragaTb CBOMWCTBA
MUPOBON cpeabl, co3aBajin MHOMOYUCSIEHHbIE MOAENN, TMnoTedbl, Teopun, — U BCe
HeynayHo. B yem KopeHb nx owmbok? lMpexae 4em OTBETUTb Ha 3TOT BOMPOC, AaBanTe
BKpaTLe npocneanm nyTb passuTUa Teoprn MMpPOBOIro adupa...

C.3. Ho Torma, Buanmo, HaMm nNpuaeTca HadaTb C capa Mcaaka HbloTOHA U ero
TAMHCTBEHHOW CUAbl FpaBnTaunmn?

B.A. CornaceH. M pa3s yx Bbl HacablaHbl 00 3TOM, TO BaM, Kak rOBOPUTCS, U KapTbl B
pyKW.

C.3. Korpa gBaguatb neT TOMy Hasaj nepsble oM CTYNUIN Ha NOBEPXHOCTb J1yHHbI,
OHM TMOCTaBUAM nNepen TesnekamepamMmu Ha rnasax y MHOMMX MWUIMOHOB 3pUTeNen
3anomMuHalowmimncsa akcnepumeHT. OguH M3 acTPOHABTOB YPOHWUST KYPUHOE MEPbILKO W
nogobpaHHbIn TYT Xe Ha JlyHe kameHb. Oba npegmMmeTa OAHOBPEMEHHO YMann B JIYHHYO
Mbinb.

MHornx aTO yamMBwno, Bedb Ha 3emne Mbl Habnwganu Obl COBEPLUEHHO WHbIE
peaynbTatbl. OQHAKO BUMHOK TOMY BCErO /INLIb COMNPOTMBAEHNE BO3AyXa — ra3a, K KOTOpoOMy
Mbl MPWBBLIK/IN HACTOJIbKO, YTO Nogyac ero gaxe He 3amMedaemM, HO KOTOpbIX, Kak CcTano
O4YEBUOHO B pe3yfbTaTe JIYHHOro 39KCMepuMeHTa, OornpenenieHHO HaknagbiBaeT CBOe
BO34ENCTBME HA HEKOTOPbIE NPOLECCHI.

Hy a kakasa, WHTepecHO, CcyOCTaHUMSA OKa3blBaeT pelualllee BO3OeNCTBME Ha
pacrnpocTpaHeHne camon rpaBuTaumm — TOM CUbl, No4, BO3OENCTBMEM KOTOPOM Ha JlyHe
1, Ha 3emMne M U KypuHoe NepbIWwkO, U KaMeHb BCE pPaBHO ynaayT Ha MNOBEPXHOCTb
nnaHeTbl?
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lMepBbiM 06 aTOM 3agymancs camMm HblOTOH — TOT 4enoBek, KOTOPbLI BNepBble, Npw
MOMOLLN HECJIOXHOIo ypaBHEHUHA, HAa3blIBAEMOIro HblHE 3aKOHOM BCEMUWPHOI0 TArOTEHUA,
onucan, Kak 04HO MaCCUBHOE TeJI0 MOXET B3aMOLENCTBOBATL C APYrUM.

3akOoH 3TOT oKasancs npaBuiibHbiM. bnarogapsa emy mMbl NOHMMaeM Ternepb, MNo4Yemy
naaHeTbl BpawalTca Bokpyr ConHua, nodyemy JlyHa BpawaeTcs BOKpyr 3emnn. 3HaHue
9TOr0 3akoHa MNO3BOJSISET HaM 0CO00 HE YAMBASATLCHA, HYTO Ha OpPOMTaANbHOM CTaHUUK
HacTynaeT HEBECOMOCTb: Cuna TAXECTU YPABHOBELLUMBAETCH LIEHTPOOEXHO CUNON.
Bnaropgaps TOMy e 3akOHy, MOJSIOXXEHHOMY B OCHOBY pac4eToB HeEGECHOW BGanauCTuKu,
aCTPOHAaBTbl CMOMM MOMacTb HA MOBEPXHOCTb JlyHbl, HA cebe OowyTUTb CNpaBea/IMBOCTb
pacyeToB 3EeMHbIX Y4YeHblX, 3a40Jro OO 3TOM 3KCneauuuy paccymMTaBLUMX, 4TO cuna
TAXECTU, UNU FpaBUTaLNs, HA MOBEPXHOCTM €CTECTBEHHOr0 CryTHMKa 3emMnn BLUECTEPO
MEHbLLE 3E€MHOMN.

Ho BOT 40 CUX MOP HUKOMY, B TOM YMCIIE U CaMOMY HbIOTOHY, HE yOanocb A0CTaTOYHO
HarnggHO nokasaTb, KakKMuM MMEHHO 0Opa3om OENCTBYET 3Ta camasi cuna rpaBuTauun,
KakoBa ee npupoga. XoTs NonbITOK, KaK y>XXe roBOpUoCh, ObI10 cAeNaHO HEMArO.

B.A. 1 ogHy 13 nepBbIX, NoXxanyw, npeanpuHsn Jleccax...

C.3. CoBepleHHO BepHo. B ogvH u3 manckmx pHen 1749 roga MoOnopon
npenogasaTtenb Matematukm u  éGusmkn  eopr Jlym Jleccax OOBbACHAN CBOUM
BOCMUTAHHMKAM 3aKOH BCEMMPHOro TAroTeHusa. Ho korga KTo-TO nm3 0co60 NbITAMBbIX
YYEHUKOB CAPOCUI, MOXET NN yunTeNb OObSACHUTb NPUYNHY TATOTEHUSA, TOT TOJIbKO Pa3Be
pykamu: "OTOro noka He 3HaeT HUKTO..."

Y4yeHunkmn, BNOHE BO3MOXHO, YXXe Ha Cleaywmin geHb 3abbiiv O TOM, YTO YYMUTENb HE
CMOr OTBETUTb HA OANH BONpoc. Ho cam Jleccax HMKak He MOr 3a0biTb 06 3TOM.

M ogHaxabl OH BCNOMHMUI c/ioBa 3HaMeHuToro ekapta: "Mbl cynutaem cocyn, nycrbim,
KOrga B HEM HEeT BOAbl, HA CaMOM [eJie B TaKOM COocye OcTaeTcd Bo3ayx. Ecnn us 'nyctoro’
cocyna yopaTb 1 BO34AyX, B HEM ONSATb YTO-TO AOJIKHO OCTaTbCs, HO Mbl 3TO '4TO-TO' yXe
NPOCTO HEe 4YyBCTBYEM".

BHe3anHo BCMbIXHYNa MbIC/b: HEOECHLIE TENA HE NPUTATMBAIOTCSA, a NOATANIKMBAIOTCS
apyr k apyry! I nogrankmBaeTt nx To camMoe 'He4YTOo’, KOTOPOE Mbl HE OLLyLLIaeM.

B.A. lNocne Jleccaxa nogobHasa MbIC/b NpUxoguna B rosioBbl MHOMMX APYIrMX YHEHbIX.
M BCe OHUM Ha nepBbIX Nopax OblfI CHACT/IMBLI CBOUM OTKPbITMEM. CyTb ero MOXHO onucaTb
Tak: npeactaBum cebe, 4TO BCE MPOCTPAHCTBO Mexay HebGeCHbIMM Tenamm 3anosiHEHO
HEKMM ra3som, COCTOALLMM U3 KPOLLEYHbIX HaCcTuL, NIeTarowmx BO BCex HanpasneHusx. Mpwu
OonpefeneHHbIX YCIOBUSAX 3TM 4YacTuubl, HaTalkMBasaACb, ckaxem, Ha ConHue mn 3emnio,
NMOATANIKNBAIOT UX OPYr K OPYrY.

OpgHako 4TOObl YOOBNETBOPUTL TEM YC/IOBUSAM, MPU KOTOPOM Takoe noaTankmBaHue
BO3MOXHO, TakKuMe 4acTuupbl, OKa3blBaeTCs, [OO/KHbl 00nagatb  yOAUBUTENbHLIMU
cBoncTBaMu. JOMKHbI ABUraTbCA CO CBEPXCBETOBLIMM CKOPOCTSAMU. U npum aTom, npoberaa
KONOCCasibHbIE PACCTOSAHUS, HE CTaNIKMBATbCS APYr ¢ Apyrom. bonee Toro, camun HebGecHble
Tena TOXe He SABAAITCA nperpagon nnas nogobHbIX 4acTUL: OHWM MNPOHU3bLIBAIOT MX
HACKBO3b, INLLb Cerka 3agep>XmBasiCb C CBOEM CTPEMUTENbHOM bere.

Bbino paccunMTtaHo, 4TO WMMEHHO B TakOM rase [OO/MKEH BbINOSHATLCA 3akoH
BCEMUPHOI0O TArOTEHUS, MNP KOTOPOM CuJia B3aUMHOIO MPUTSXEHUSA (M1 NOATaNKNBAHUS,
€C/IM  XOTUTEe) NpPsMO MpPOoMNopuMOHanbHa WX Maccam Wu obpaTHO nponopuMoHanbHa
KBagparty pacCTOSAHUA MeXAy HUMW.
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OpHako TyT Xe BO3HMKaeT n npotmeopedmne. Ecnu 3emna gsmxeTtcs Bokpyr ConHua B
TakoM rase, TO OH HENPeMeHHO O0JIKEH TOPMO3UTb €e OBUXEHME, Yero Ha npakTuke He
HabnogaeTcs.

M 370 nub ogHO 13 3aTtpyaHeHuin. CylecTtBoBanu n gpyrue.

B Te BpemeHa mogenu, runoTtesbl 1 Teopun apumpa paccmaTpuBanm OBOJIbHO Y3KUIA
Kpyr siBneHun. [lekapT n HbIOTOH, K NpUMEpPY, HUYEro He 3Hanm 00 31EeKTPOMAarHUTHbIX
deHoMeHax, a TeM 0Oonee O BHYTPUSOEPHbLIX B3aMMOLEWCTBUSAX, XOTH MO uaee adpup
LOJDKEH ydacTBOoBaTb U B 3TUX npoueccax. Mogenn Haebe, Mak-Kynnaxa, B.TomcoHa u
Ix. TOMCOHa MbITaNUCb Y4ECTb KPYr 9NEKTPOMAarHUTHbIX SBAEHUN, HO B CYTb CTPOEHUS
BELLECTB 1 9TUM y4EeHbIM MPOHUKHYTb NPaKTUYECKM HE yOaBasoChb.

Kpome Toro, 60nbIMHCTBO MOAEeNen paccMaTpmBann adup Kak CroWwHY0 cpeay, B
MHbIX Cly4yasax Oaxe KakK Hekyl "naeanbHyl" XWOKOCTb. ECTecTBeHHO, Takou noaxon
poxgan npPoTUBOPEYNs: C OAHOMN CTOPOHbI, YacTuubl 3durpa OOKHbI ObiNM NOATANKMBATb
Tena apyr K Apyry, C APYyron CTOPOHbI — HE MeLLaTb UX OBMXEHMIO.

M HakoHeu, MHOIrMe Teopun paccMaTpuBaloT OTAENIbHO MaTeputo adumpa n maTteputo
BewecTBa. B utore ®peHento n JlopeHuy, K npumepy, NpULLNIOCL N300peTaTb Aaxe Tpu
CaMOCTOSATENbHbIE, HE3ABMCUMbIE CYOCTaHLMN: BELWLECTBO, HE3ABMCUMOE OT adupa; adup,
CBOOOAHO NPOHMKAKLWNI CKBO3b BELLLECTBO; CBET, HEMOHATHBIM 06PA30M FrEHEPUPYEMBbIN
BELLeCTBOM U nepepasaemMblini adupy, 0a K TOMY Xe eLle U pacnpoCTPaHSIOLWMNCH B HEM
HeBeaoMbIM 0O6pa3om!

lMoHaTHOe geno, yctaB OT 6eCnIoAHbIX MOMbITOK CO34aTh HEMPOTUBOPEUNBYIO MOAENb
adupa, MHOrme y4yeHble NOCTENEHHO CTan OTKa3blBaTbCHA U OT camoun naen. M HanpacHo!

C.3. To ecTb, roBops MHaye, ecnu Tbl He cymen oby3aaTth follaab, 3TO BOBCE He
3HAYUT, 4YTO HA HEWN HENb3S €34UTb B MPUHUMNE....

B.A. AHanornsi, ckaxem nNpaMo, nNpuTaHyTad 3a yWwu, HO, B 00OWEeMm-To,
00Opu1COoBLIBAOLWLASA CYTb MONOXEHUS.

C.3. Torga, o4eBMAOHO, CaMOE BPEMS pacckasaTb U 0 HOBOW Moaenun apupa?

B.A. Hy 4yto Xxe, paBante nonpobyem. [na Hayana NpUKUHEM, Kakoe Wn3 Tpex
COCTOSIHMI BELLLECTBA — TBEPA0E, XMNAOKOE UM ra3oobpa3Hoe roamnTcs aas HoBoro adupa.

Bo3bmem noboe TBepaoe Teno. B Hem Bcerga npucyTCTBYIOT HEOOHOPOAHOCTM,
aucnokauym. A OHM  HaBepHska OyaoyT MewaTb PacnpOCTPaHEHUIO  KaKUX-TO
B3aMMOLENCTBUI (HanpuMep, TOW Xe rpaBmTaumm) BO BCEX HanpasieHnsax oanHakoBo. [a
N Kak-TO TPYOHO AaXe YNCTO NCUXONIOrn4yeckm npeactaBuTb cede, 4TO BCe MeXNaHeTHoe
MPOCTPAHCTBO 3aroJIHEHO YeM-TO TBEPAbIM, @ Mbl 3TOI0 HE 3aMeYaeM.

Tenepb npencrtaBMm cebe >XUAOKOCTb, MOMELLEHHYI0O B HEBECOMOCTb. Cunbl
NOBEPXHOCTHOrO HaTsXeHust cobepyT ee B LIapbl. B npocTpaHcTBE Mexay niaHeTamu
TakumMm 00pa3oM MONy4nuTCsa OOVH Lap, APYrowr, TpeTui... Mexay HUMK OnaTb-Takum
OCTaHyTCSl MYCTOTbl, @ Mbl 3HaeM, 4YTO MEXMNJIaHETHOE TMPOCTPAHCTBO [LOCTaTO4HO
M30TPOMNHO, B HEM HET HN CBEPXMYCTOT, HW LLAPOB C HEKOEW XNAOKOCTbIO.

Takum 006pas3om, Noy4aeTcsd, 4TO Ha POJib MUPOBOro adupa roanTcs TONbKOo ras. A
HaMMuMe B NPMpOAE Ten Pas3NuUyYyHOMN YyAEesbHOW MacCbl rOBOPUT O TOM, YTO ra3 MOXET
CXMUMaATbCHA B AOCTATOYHO WMPOKMX npenenax. OH obnagaet BeCbMa Masnol BA3KOCTbIO, a
NnOTOMy HebecHble Tena MOryT OBUraTbCA OTHOCUTENbHO CBOOOAHO. HO TOT Xe ras npwu
OONbLIMX OABIEHUAX MOXET "OpraHm3oBaTth” AencTame O0MbLUMX CUJT HA MasbiX NOLWAANX,
KaK 3TO Mbl UMEEM B CJly4ae CUJIbHbIX SO0EPHbIX B3aMOOENCTBUNA.
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C.3. Hy a pa3 apup — ras, a He Kakon-To abCTPaAKTHbIV BaKyyM, 3HAYUT, OH OOJIKEH
MMETb BCE XapakTepUCTUKMU M NapamMeTpbl, Nosararwmecs peasbHOMy rasdy: MJoTHOCTb,
Temneparypy, AaBieHne, BA3KOCTb... Tak Beab?

B.A. CoBeplieHHO C Bamu cornaceH. M Bce 9T OaHHble yaanoCb paccyuTaTb,
MOCKOJIbKy rasoBas cpega [OOoCTaTO4HO  XOpOWO  OMNMCbIBAETCA  ypaBHEHUSMU
ra3ornapoguiHaMmkm, KOTOPYIO B AaHHOM cilyyae s Ha3Bas Obl 9pNPOANHAMMKON.

MapameTpbl aPunpa B OKOJIO3€MHOM NPOCTPaAHCTBE:

MapameTp | BennunHa | PasmepHoOCTb
9dunp B LENOM
MNOTHOCTb 8,8510" Kr M
Jasnexve > 2 10% Hwm?
SHeprocoaepxaHue > 2 10% Ox m®
Temneparypa 710 K
CKOpOCTb NEePBOro 3ByKa >5,310” M/C
CKOpPOCTb BTOPOro 3BYyKa 310° M/C
KoadppuumeHT 10° m2/c
TEMMNepaTyponpoBOAHOCTM
KoadpdpuumeHT 210" Mc® K
TEnI0NPOBOAHOCTM
KnHemartmnyeckas BA3KOCTb 10° M?/C
JuHamMmnyeckas BA3KOCTb 10° krm' ¢’
Mokasatens aguadaTsl 1-1,4 -
TennoemkocTtb C(P) >310% M2 c? K
Tennoemkoctb C(V) >210% M2 c? K
Amep (a51eMeHT apupa)
Macca <710 K
OuameTp <410 M
KonunyecTtso B eaHuue obbema | > 1,3 10" m?°
CpenHss oJimHa cBo604HOro <5107 M
npobdera
CpeHss CKOPOCTb TEMNI0OBOro 6,6 10™ M/C
JOBVXXEHNS

Bonee TOro, MOXHO AOCTATOYHO HaArNA4HO NPEACTaBUTb, YEM Xe SB/IAETCH 3JIEMEHT,
nnn "anemMeHTapHas 4actumua“, Takom cpegbl. MlHaye ero MoXHO, noXxanyi, Ha3BaTb eLle
amMepoM, NMOCKOJIbKY MMEHHO 3TUM TeEPMMHOM [eMOKpUT KOorga-To npeanoyvTan Ha3biBaTb
HeOenuMylo 4acTtb BewlecTtBa. "AMep” B nepeBoae O3HavyaeT "MCTUHHO HeaeMmMblin” B
oT/iM4yne oT "aTtoma”, KOTOPbIM MMEET B BUAY YTO-TO HEpaA3pe3aeMoe, TO eCTb Heaenmmoe
[OCTaTOMHO YCNOBHO. Begp TO, 4TO Henb3sa paspes3aTb, MOXHO, CKaXxem, pa30uTb.
COBOKYNHOCTb amepoB 00pasyeT adpup — ras, B KOTOPOM MOFYT CYLL,ECTBOBAaTb TEYEHUS,
BUXPU...

C.3. Ho Buxpu Beap ToXxe ObIBAIOT pa3Hbie: 60/bLUVE N MaNleHbKUE, BpaLLAoLLMECs Mo
4acOBOW CTPEJIKE U NMPOTUB, CTOSLME HA MECTE U NepemMeLLaloumnecs.. .
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B.A. BepHo. N B pOaHHOM cflydae Mbl MOXEM MPOU3BECTU COOTBETCTBYIOLLYIO
Knaccmnoukaumio Bcex ABUXEHNM adupa, B TOM HYUCIE N BUXPEWN.

B ocHoBe Bcex GOpM OBUMXEHUSA OObIYHOrO rad3a NexuT NocTynaTesibHOe ABUXEHME
ero monekyn. B ocHoBe adupa nexmTt Toxe noctynarenbHoe OBuXeHne amepoB. Kpome
TOro, y apupa onaTb-Taky Mo aHanormm ¢ 0ObI4HBIM Fa30M AO0JIKHbI CYLLLIECTBOBATL eLle ABa
BMAa OBMXEHUA — BpawaTenbHoe U anddy3noHHoe.

B wuntore y Hac nony4aetcs, 4YTO 3/IEMEHTAPHbLIM 00bEM 3dupa, Kak U BCAKOro
0Obl4HOrO rasa, uMeeT Tpu GOPMbl OBMXEHUS: MNOCTYNATENbHYID, BpaLLATENbHYID U
ONOPY3NOHHYIO, KaXOas N3 KOTOPbIX UMEET CBOM NoABUAbI.

e [locTynatenbHasa: CNOKOWHYIO, 6€3 3aBUXPEHUn (namMmuHapHyto) popmy, a Takxke
NPOAONbHO-KONEDATENbHYIO GOPMY (Tak B OOLIYHOM BO34yXe pacnpoCTpaHAeTcs
3BYyKOBas BOJIHA).

* BpawartenbHas: ¢opmMy 3aMKHYTOro BpaLLleHus (Top) 1 pa3oOMKHYTYIO (CMepY).

 [Nuddy3noHHaa: TemnepatypHyto ¢opmy (andpdy3na npm  BblpaBHMBAHUU
TeMnepartyp BHYTPU  Kakoro-to  ob6bema), TPaAOVEHTHYID  CKOPOCTHYIO,
XapakTeEPU3YIOLLYIO NEPEHOC KOJIMYECTBA OBMXEHUSA, U MACCOBYIO, MCMNOJIb3YEMYIO
npu NnepeHoce macc.

BoT n Bce. Bcero cemb pasHoBugHocTen. N yBepsto Bac, HUKaAKMX "CTPaAHHOCTEN" ©

"KpacuBocTen”, a Tem bonee "apomMmaTtoB” Ham OobLUE HE NOHaa00bUTCA.

C.3. Kak roBoputcs, xotenocb 6bl Beputb... OOHAKO pa3 yX y Bac BCe Tak XOPOLUO
nonyyaetcs, cam cobOOM HanpawuBaeTCa BOMPOC: HEYXTO A0 BaC HUKTO He MOr
noaymatbest 40 4ero-nnbo nogobHOro?

B.A. Hy kak e, adpupoamHaMmmka, Kak U BCSAKasa yBaxawlwlaa cebs Hayka, MMmeet
[OCTaTOYHO rAybokme KOpHU. Mpeanocbiikm BUXPEBOW TEOPUN MAaTePUKN Mbl, HanNnpuMmep,
MOXEM OTbICKaTb YXXe B YHEHUSX APEBHerpeyeckmnx punocodos — Paneca, AHakcMmaHapa,
epaknuTta, NapmeHnga, 3eHoHa, ApucToTens...

K yncny oCHOBOMNONOXHMKOB 3TOM Teopum B 6onee No3aHne BpeMmeHa MOXHO OTHECTHU
n PeHe [ekapTta, KOoTOpbin B cBOMx pabotax "O mupe”, "MpuHumnel dpunocopumn™ u
"Bo3paxeHunsa 1 oTBeThbl" 4OBOJIBHO OTYETIMBO CHPOPMYIMPOBA CMbICS Y4EHUS O BUXPEBOW
npupoae marepuu.

BuxpeByio MoaeNnb Mbl MOXEM HanTn U B pabote B.TomcoHa "O BUXpeBbIXx aToMax”,
roe W3BECTHbIM Y4YEeHbI MNblTanCsad MNPencTaBUTb aTOMbl COCTOSILLIMMKM U3 MHOXECTBA
KPOLLEYHbIX BUXPEN.

HemHorne, HaBepHOe, 3HaKT, HO 3TO akT: CBOM 3HaAMEHUTble YpaBHEHUS
I>x.MakcBenn BbiBes, NpoaHann3npoBas OBUXEHUSA BUXPEN B XMOKOM apupe. MeHHO no
3TOMY cinyyatlo OH Hanucan pabotbl "O dapageeBbix CUNOBbIX NMHUAX", "O PU3NYECKNX
CUNOBBIX NIMHMAX", a TaKXXe CBO 3HaMeHUTbIN "TpakTtaT 06 aN1eKTpu4ecTse U MarHeTmame".

CywiecTtByloT  Takxe rmppomMexaHmnyeckas MOLEeNb  aTOMHOro  dgpa u
rMOPOMEXAHMYECKME MOOENN SNEMEHTAPHbIX YacTuu, pa3paboTaHHblie [.[xennom, B
KOTOPbIX HaCTULbI NpeacTaB/ieHbl B BUAE NeTNIEBbIX MOTOKOB Cpeapbl.

Tak 4TO, Kak BnauTe, NnpeawecTBEHHNUKOB A0BOJIbHO MHOIMo. Kaxapbli U3 HMX NONOXUA
CBOM KMPMNWYMK B OCHOBAHME T[OCTPOMKKU, KOTOPYKD HbIHE Mbl MOXEM Ha3BaTb
adpupoamHamukon. Hy a cama aTta Hayka NbiTaeTcs HarnsaaHoO 0ObSACHUTL BCE Te NMPOLECCHI,
KOTOPbIE Mbl C BAMW MMEEM YeCTb HabN4aTb B NpMpoae.
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Onanor yeTBepTbin

(@) CTPOEHUN BELLECTBa U I0JIIX B3aNMOLEVNCTBUS, NN Pa3roBop O TOM, Kak MOXHO
rpoJinTb HOBbIV CBET Ha cTapble NCTUHBbI.

C.3. Utak, B npeabloywem guanore Bbl rPO3UINCb HAPUCOBaTb HOBbIMW Kpackamu
N3BECTHYIO KapTUHY OKpyXxatoLero mmpa. U ¢ yero, MHTEpPecHO, Bbl HA4YHeTE?

B.A. Ecnv He BO3paxaeTte, ¢ npoTtoHa. Kak M3BECTHO, MMEHHO 3Ta 3JieMeHTapHas
4yacTmua OT/IMYAETCs BbICOKOW CTabmnbHOCTbIO. Kak e MOXHO npeactsavTb ee B BUAE
apupHOro mmkpoemxpa? [la o4eHb NPOCTO: B TOM Cllyyae, eCnv 3TOT BUXPb OyAeT 3aMKHYT
cam Ha cebs, To ecTb 00pasyeT B NPOCTPAHCTBE HEkM "Oyonuk”, nnnu No-Hay4HOMy TOP.
CtpykTypa adupa npu Takom popme Toxe OyaeT OTAMHaTbCs BbICOKOM CTabubHOCTbIO.

Mpuyem Hambonee yctonume OyOeT He NPOCTO TOPOMAANIbHLIA BUXPb, @ TakOW, B
KOTOPOM, KPOME TOPOMAAnbHOro ABUXEHNSA, UMEETCH eLLe N KOoNbLueBoe. To eCTb, roBops
npouie, "0yonuk” Haw 6yaeT eLe v BUTbIM.

Ecnm mMbl paccMOTpuUM CTPYKTYPY BUHTOBOrO BUXPEBOro TOpOMAa C TOYKU 3peHus
rMAapoaHaAMUKM, TO YBUOMM, YTO TOHKWIA MOrPaHUYHbIA CJ/IOM Ha MOBEPXHOCTU Topomaa
obecneynT NNaBHbIN Nepexon NI0THOCTU adupa OT Tena Topomaa kK ceobogHomy adpupy. C
APYror CTOPOHbI, 3TOT XE CNOW He MO3BOJINT rady, BXOAdLEeMy B COCTaB TOpa, PacCcedaTbCs
B NMPOCTPaAHCTBE, HECMOTPS Ha BbICOKYID CKOPOCTb BpaLleHUA NpoToHa. N3 BHyTpeHHeu
NOMIOCTM NPOTOHA LEHTPoBEXHas cuna otépocuT apump K ero CTEHKam, 1, Takum obpasom,
CTPYKTypa npoToHa 6yaeT HanoMuHaTb TPyOy, CBEPHYTYIO B KOJbLLO.

bnarogapss WHEPUMOHHLIM CuUNaM Haw MNPOTOHHbIM  TOp OyAeT HEeCKOJIbKO
aCMMMETPUYEH U BbITAHYT B HanpaB/ieHUN OBUXKEHNS ra3a, BOKPYr ero LeHTpanbHou ocu. B
LeHTpe Topouaa AOO0/KHO ObiTb HebonblLlOe OTBEPCTME, M3 KOTOPOro BbiOpachiBaeTCs
BMHTOBOW MOTOK 3dupa B OKpyXalllee MnpoCcTpaHCTBO. B pe3ynbrate 3TOro BOKPYr
NPOTOHa HemnpeMeHHO obpadyeTcsd TopouaanbHOe BUHTOBOE nosie cBoboaHoro adupa.
Kpome TOro, npoToH, SBASASICb, Kak W BCSKUA ra3oBbli BUXPb, O0Nee XONOAHbIM, YeM
OKpyXawwasa cpeaa, oxnaxgaeT 1 oKpyxXawwmn adup, 4To, Kak Mbl ydegmmcsa no3gHee,
CYLLECTBEHHO N1 CO3aHUS MexaHn3mMa rpasmTauun.

Ecnn gBa npoTtoHa comayTtcsa BMeCTe, TO 4epe3 norpaHuyHble CIOM OHM HayHyT
conpukacaTbCsi CBOMMWU CTeHkamu. B aTom cnyyae oHM 006s3aTenbHO pas3BeEpPHYTCS
aHTMNapannenbHo, TO eCTb CaMu TOPbl PACNOfIOXaTCA NapasnfenbHO, HO BUXpU OyayT
HanpasJieHbl HaBCTpe4y Apyr gpyry. [py 3TOM NOrpaHv4HbLIM CNOWM OOAHOr0 M3 TOPOB
npeobpasyeTcs Tak, 4TO B HEM OyAeT racuUTbCA KOMbLEBOE ABUXEHNE. TeM camMbiM NPOTOH
npeBpaTUTCS B HEMTPOH; 0Opa3yeTcs yCTon4MBasa cuctemMa.

B npuHuune cocTtaBHble f4pa BCEX U3OTOMOB COCTOAT BCEro NULlb M3 NPOTOHOB U
HENTPOHOB, M 0N yOepXaHus WX Apyr BO3ne gpyra He TpebyeTcs HUKakmx OCOObIX
ycnosuin. [loHWXeHne p[paBneHus B MNOrpaHN4YHOM crioe adupa Mexay HyKJIoHaMu
BCNeOCTBME rpagueHTa CKOPOCTEN MO3BONSIET BHELWHEMY AAB/EHNIO CBOOOAHOro adupa
KPEenko MpuxXXmmMaTtb HYKIOHblI Apyr K apyry 6e30 BCSIKOro "ritooHHOro knes”. PacuyeTt no
9HEepruam B3anMoaencTBmS BroJsiHE MNOATBEPXOAET 3Ty HArNISAHYIO MOLESb.

Ecnn B a4pe 4MCNO HYK/IOHOB YBENUMYUTCHA, CKaXEM, A0 4YETbIPEX, OHU 0OpaszyloT
rnocsiegoBaTefibHYI0 3aMKHYTYIO Uernb. BHYTPEHHU MOTOK 3dupa CTaHOBUTCA OJ19 HUX
o6wmm. OOLwKMm OyaeT 1 BHeLWHWIA NOTOK adupa. bnarogaps aTomMy 3Heprmsa CBs3u y Takom
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KOHCTPYKLUUN Pe3kKo Bo3pacTtaeT, obpasyetrca anbda-d4actmya. A U3 HUX MOTOM MOXHO
CKOHCTPYMpOBaTb COCTaBHbIE f4pa BCEX NU30TOMOB.

C.3. M B aTnx moaensax 6yoet HarnsggHoO rnokasaHbl M OObACHEHbI 3HAYEHUST CMVHOB,
KO3PPMUMEHTOB (POPMbl, MarHUTHbIX MOMEHTOB W MNPOYMX MNPEMyOpPOCTeN, KOTOpble
HacoOBaJ/iM B CBOW SAePHbIe MOOENN COBPEMEHHbIE TEOPETUKN?

B.A. VimeHHO Tak. A 6bl MOr NoapoOHenLLIM 06pa3oM pacnucaTb BaM CTPOEHME BCEX
aTtomoB Tabnmubl MeHaoeneesa. EQMHCTBEHHOE, YTO MEHS OT 3TOr0 yaepXuBaeT, Tak TOIbKO
coobpaxeHue, 4TO JaHHOe onrcaHne pas3pocnaochk 6bl 4O 0O6bema "BonHbl n mupa”. Minu, no
KpanHen mepe, "AHHblI KapeHnHon™.

C.3. Xopowo, nonpobyio NOBEpPUTbL BaM Ha C/1I0BO. HO BOT OT cneayoLero KoBapHoro
BOMNpoca BaM He oTBepTeTbCs. [1o cuxX NOp Bbl FOBOPWSIM TOJIBKO O 94pax atoMoB. Ho Beap
COrMacHO YCTAHOBMBLUMMCS MpeACcTaBfeHusaM, 9TM sapa  O00OblMHO MMEKT euwe u
3NEKTPOHHbIE 000N04KkN. TTOMHIO, HAaNPUMepP, KakoW HarnsggHoOCTbio 0651agaeT PUCYHOK
aToma BOAOpPO4a, BNepBble HApUCOBaHHbIN ewe 3.Pe3epdopaoM 1 OOMNOSHEHHbIA 3aTeM
H.Bopom. Bokpyr nnaHeTbl-aapa BpaLwlaeTcs no opomute CnyTHUK-aNeKTPoH. Bce npocto un
MOHATHO. 3a4eM TYT HY>KHa Balla BUXPeBasd MOOENb?

B.A. A xoTg 6bl 3aTEM, 4TO NpencTaBneHns bopa, Marko roBopsi, He COOTBETCTBYIOT
nencteutenbHocT. CornacHo npeactaBneHusaM, ObITYIOWMM B COBPEMEHHON dusunke,
3JIEKTPOH XOTA W NPeacTaBAsAlOT 3TakOW TOYKOM-CMYTHUKOM, HO, MO CYyLEeCTBY, OH
npencraBnsger cobor Hekoe pa3ma3aHHOe 00pa3oBaHME, KOTOPOE Y4YEeHble Ha3biBAKOT
"ONeKTPOoHHbIM 0b6nakom”. [Mpuyem, COrnacHoO MNPUHUMMNY HEeOoNnpeaeneHHOCTU, MOXHO
rOBOPUTb NULLIb O HEKOW BEPOATHOCTM MPUCYTCTBUS 3N1IEKTPOHOB B TOM WUAW MHOW 4acTu
9NEeKTPOHHOro obnaka. [na npakTUYeckmx pacyeToB Takoe MnpeacTtaBfeHne He HeceT
HM4Yero xopowuero: Gopmysibl N ypaBHEHUS CTAHOBATCS CTOJIb IPOMO3OKMMMN, YTO 3a4aCTYyIO
CNpaBUTLCS C HAMU YOAETCH NULLb C NoMoLbio 9BM. [la n To ¢ onpeneneHHOm CTEMNEHbIO
TOYHOCTW.

B BUXpeBO Xe Moaenn pofb 3N1EKTPOHHON 000N04KM BbINOSHAET NPUCOEONHEHHBIN K
APy BUMHTOBOM TOpouAanbHbin BUXPb 3dupa, 3HAK BUHTOBOrO ABUXXEHUSA KOTOPOro
NMPOTMBOMOJIOXEH 3HAKy BUHTOBOIO ABUMXEeHUs adupa B npegenax agpa.

Ecnn B a9ope He ooMH NPOTOH, Kak B s4pe BOAOPOAA, a ABa, Kak B a4pe renauvs, 1o
obpa3ylTcsa aBa NpucoeamHeHHbIX BUxpsa. OHM HaxooaTcsa No COCeACTBY APYr C APYroMm,
conpukacaloTCca CBOMMWU rpaHvuamMm, B3aMMHO YpPaBHOBELUEHbI, HO He repecekatTCcs.
[MOoCKONbKY KaXablh N3 HUX TeNepb MMEET BABOE MEHbLUNIA TENECHLIN Yros, TO U CKOPOCTH
3GUPHLIX MOTOKOB B HMX B 2 pasa 0Oonblie. OTO 3HAYUT, B COOTBETCTBUM C 3aKOHOM
BepHynnun, 4To faBneHve B aTUX NOTOKaxX ynageT v BHELLHee gaBfieHne apumpa COXMET 3TU
BUXpu. OBbEM CUCTEMbI YMEHbLLUUTCSA B 2 pasa, YTO COOTBETCTBYET, KCTaTu cKa3aTb,
9KCNEPUMEHTANIbHbIM OAHHbIM.

Ecnn k aapy renvs NnpMcoeayiHUTCs eLle oAuH NPOTOH, TO OH PacnosioXUTCS COOKY.
CoOTBETCTBEHHO W MPUCOEAMNHEHHDbIN BUXPb OKaXXETCH HECUMMETPWUYHbLIM, BbITAHYTbLIM
BOOK. OBa yxe NMMEIOLLMXCA BUXPS NOAOXKMYTCS, MX OObEM YMEHBLUUTCSA, HO TPETUN BUXPb
yBENMYUT 00K 06beM. U nuib npucoeanHeHne 4eTBepPTOro HykJloHa NOCTaBUT BCE Ha
CBOM MecTa: 06wt 06bEM OMATb YMEHbLLUNTCS.

Takum BOT 06pa3omM MOryT ObiTb MOCTPOEHbI BCE 3/IEKTPOHHbIE 000/I0HKN 3N1EMEHTOB
Tabnuubl MeHpeneesa.
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OdnpoanHamMm4eckoe MOOENMPOBaHME MNO3BOMISIET PACCMOTPETb CTPYKTYPbl U
YCTOMYMBBIX 31IEMEHTAPHbIX 4YacTul, BelwiectBa, U S4ep aroMoB, M caMMX aTOMOB, WU
MoJiekyn. HTO Xe KacaeTCs HEeYCTOMYMBbLIX 3NIEMEHTAPHbLIX YaCcTuL, TakunX, HarNpumMep, Kak
ME30Hbl, UX MOXHO paccMaTpmBaTb Kak OCTaTKMU YCTOMYMBBIX CUCTEM. I BapmaHTOB Takmx
"OCKONIKOB" MOXET OblTb CKOJIbKO YrogHo. HekoTopbie n3 Hux OyayT 60nee yCTOMYMBHI,
opyrme meHee. TeM He MeEHee BCe OHU SBAFAI0TCHA NepexofHbiMyv (popmMamMm BUXPEN,
KOTOpble OyayT pacnagarbcs A0 TEX NOP, NOKa BUHTOBbIE NOTOKN 3durpa, obpasyloLme aTu
4acTuLbl, HE 3aMKHYTCA caMun Ha cebsl, He 06pa3ylOT HAKOHEL, YCTONYMBLIE GOPMbl BUXPEN,
KOTOpble OyayT BOCAPUHUMATLCS KaK YCTOMYMBbLIE MUKPOYACTULIbI — KOHEYHbIA MPOayKT
pacnaga.

C.3. Ho Begp, Kpome, Tak cka3aTb, FEOMETPUYECKNX POPM, HYacTULbl MUKPOMUPA
OT/IM4alTCAd e€ewe W  OnpenesieHHbIMU  CBOWCTBAMW, CKaXem, MarHUTHbIMWU U
3NEKTPUYECKMMN MOMEHTaMM. Kakmm 00pa3oM UX MOXHO OOBACHUTb C TOYKM 3PEHUSA
BUXpen?

B.A. TyT TOXe HET HMYero ocobo 3aymHoro. TopomnaanbHoe ABUXEHME adupa BOKPYr
4acTuLbl MOXET OblTb ONMCaAHO C NOMOLWbI0 3akoHa Bbuo-Casappa, M3BECTHOMO MHOIMMM
ewe no Kypcy ousnkm CpenHen WKOJbl, TaK Xe Kak WU MOHATME O MarHUTHOM none. A
KOJIbLLEBOE ABUMXEHME MOXET ObITb ONMCAHO 3akoHOM KynoHa.

Topong - epuHCTBEHHas ¢opma OBUXEHUs rasa, crnocobHas yaepxatb ras B
3aMKHYTOM MNPOCTPaHCTBE. A 3TO 3HA4YUT, YTO NOAOOHbIE POPMbI OOJIKHbI ObITh LLMPOKO
pacnpocTpaHeHbl B 3duvpe, BeOb Haw MUpP OTIMYAEeTCHd [LOCTaTO4YHOW CTeneHblo
ycTonymsoctn. Ho "nogobHoe poxaaet nogobHoe". Tak MOXHO ckasaTb, nepedpasunpys
N3BECTHOE BblpaXeHne BonaHoa m3 pomaHa "Mactep m Mapraputa”. Cuctema xe
3aMKHYTbIX TOPOMAOAJbHbLIX BUXPEN, KOTOpble 00pasylTcsa OT OBUMXEHUS B adupe
TOopOMAaNbLHOro Xe KonbLa, 1 eCTb CaMo No cebe MarHMTHoe none.

dnekTpuyeckoe rnone 6ynet npeactaBnATb COO0N CMCTEMY PA30MKHYTbIX BUXPEN.

Ecnu yactb anekTpoHHOro obnaka OTPbIBAETCS OT BO3OYXAEHHOIr0O atoMa, poXaaeTca
dOTOH — cMcTEMa NUHENHBIX BUXPEN, obnaaaowas cBoOMcTBaMmn camopasrona. lNpuyem no
Mepe nepemMeLLeHnsd B NPOCTPaAHCTBE BUXPU, coCcTaBnsawowme GOTOH, TEPAIOT SHEPrUi0 U
YBENMYMBAIOTCS B pa3Mepe MNpPUMEPHO TakK Xe, Kak pacnsblBaeTcsl ObIMOBOE KOJibLO,
BblAyBaeMOe KypuUIbLLUMKOM. YBeNn4YeHne pasmMepa Konbua HabnwogaTtenb BOCNpUHUMAET
Kak yBenmyeHne O/1MHbI BOJTHbI.

C.3. CnoBom, Kak 1 BUXY, Y Bac eCTb OTBEThbl HA MHOrMe Bonpochkl. Hy, a BOT kak ObITb
C nNpupoaon rpasutaumnmn? Begpb Teopus acdumpa, BCNOMHUM, BO3HMKIIA KakK pas3 U3 NonbITOK
0OBACHUTL 3TO ABNEHME NPUPOABI.

B.A. N TyT geno o6CTonT, HA MOW B3rNs4, A0CTaTO4YHO NPOCcTo. Kak n3BecTHo, noboe
BUXPEBOE 00pa3oBaHMe MMEET TEMMEPATYPY HUXE, YEM OKpyXKaloLlas ero razoras cdepa.
N kak Obl BUXPU HU ObISI OPUEHTMPOBAHbLI APYr OTHOCUTENIbHO Apyra B BELLECTBE, BMECTe
OHU ByayT oxnaxaaTb OKpyXatoLwmn adpup. 3Ha4nT, B 3IPUPHOM NPOCTPAHCTBE HEN3BEXHO
BO3HMKAET rpaguveHT TemnepaTtyp, KOTOpbIM, B CBOK o4epenb, NPUBOAUT K rpagvieHTy
nasneHusi. FoBopsa nHadve, noboe Teno B apupe OyaeT McnbiTbiBaTb Ha cebe pasHOCTb
DaBNEeHUN, KOTopas Ha4YHET NoATaNkKMBaTb €ro K MUCTOYHMKY Xonoaa. Takum obpa3om, ans
TOro, 4ToObl BLIBECTU YPaBHEHME TATOTEHUS, HY>XKHO 3a OCHOBY OpaTb Ten0BbIE NPOLECCHI
B apupe n ypaBHEHME TEMNJIONPOBOLHOCTMN.
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C.3. He noHunmato. MexnnaHeTHOe NPOCTPAHCTBO, Kak M3BECTHO, XON0oAHOe. 3eMns —
Tennee, a ConHue u BoBce rops4dee. [llpuvyemMm Xe 30eCb rpaguveHTbl Temneparyp,
noarankmeatrowme K UCTOYHMKY Xonoaa?

B.A. Bbl roBopuTe 0 Temnepatype BewecTsa. A paccMaTpuBaTb HYXXKHO TemMnepaTypy
adupa B CBOOOAHOM MPOCTPaAHCTBE M TemnepaTtypy adupa B BewecTBe. YTo Takoe
Temnepartypa? 9TO KMHEeTUYecKas dHeprua OgHOM Monekysbl. M XxOoTa CKOpOCTU aMepoB —
4yacTuy, adumpa — O4EeHb BEJIMKU N MHOTOKPATHO NPEBLILLIAOT CKOPOCTb CBETA, Macca aMmepa
O4YeHb Mana, U NoaTomMy Temnepartypa adupa 1 B NPOCTPAHCTBE, N B BELLECTBE, KOTOPOE
camo cocTouT 13 adupa, nonyyaetca H1U3Kou. NpryemMm Ha NOBEPXHOCTU A4ep BeLlecTsa
OHa MNOoJTly4aeTCs eLLe HMXKE, 4eM B CBOOOAHOM npocTpaHcTBe. [oaTomy adump, BXOAALLNIA B
COCTaB sa4ep, oxnaxaaeT okpyxatowmn apup. B npocTpaHCTBE, OKPYXaloLWeEM BELLECTBO,
BO3HUMKAET rpaAneHT TemnepaTyp, BCAeACTBUE YEro BO3HUKAET rpaAneHT gaBNeHnun U T.4,.

C.3. V BCce 9T1 NpoueCcChbl MOXHO OJ19 HarnggHOCTU Kak-TO NPOMOAENNPOBaTL?

B.A. Hy BoO3bMeM x0Ta Obl Takon npumep. MNpeacrtaBbTe, Ha NPOBOAAX BUCAT BOAN3K
Apyr OT gpyra OBe 3fieKTpuyeckne namrnoyvyku. Ecnm mx BKAOYUTL, TO Kaxagas namnoydka
OyoeTr oborpeBatb OKpyXalowWmi BO3OyX, NPUYEM B MNPOMEXYTKE MexAay JamMrovykamm
BO3ayx OyaeT Harpet cuibHee, MOCKoNbKy oborpeBaeTcs C AByX CTOPOH. [asneHue
BO34yXxa 30€eCb TOXe BO3pacTeT, U NaMMNO4YKM CTAHYT HECKOJIbKO OTKJIOHATbCS OpYyr OT
apyra. A ecnm NoBeCUTb Ha HUTHAX ABa Kycka Nibaa, TO Bce OyaeT HaobopoT: Tena CTaHyT
NPUTArMBATBLCS APYT K APYrY.

Mpunyem y4dTtuTe: Hawa aHanornus BecbMa npubnamxeHHas. Ecnm Obl Mbl BCE-TaKu
NPoOBENU MaTemMaTuyeckme BbiKNiaakm, TO B pe3yfbraTe noayynam 6bl HbolOTOHOBCKUA 3aKOH
nputskeHus. Mpuyem nepBas 4aCTb ypaBHEHUS oka3anacb Obl YMHOXEHA Ha WHTerpan
["aycca ¢ nepeMeHHbIM HUXKHUM nNpenesniom.

C.3. A4TO 9TO 3HAUUT?

B.A. A TO, 4TO nNpPUTSXEHWE HeOEeCHbIX TeNn Ha PacCTosHUAX OOoNbLINX, 4YeM
niaHeTapHble, He NOAYMHAETCHA 3akOHYy OOpaTHOM NPOMOPLIMOHANBHOCTM OT KBaapaTa
paccTtosHuA. M Takoe HapylleHue OeNCTBUTENIbHO OTMEYEHO Ha NpakTMKe aCTPOHOMaMMU.
OHun, Hampumep, BbIACHMAM, 4YTO njaHeTa [lAyTOH yXe He TO4YHO cnenyeTr 3akoHy
BCEMUPHOIO TArOTEHUNS, & 3B€3bl, MOXOXE, BOOOLLE HE NPUTArMBAIOTCA APYr APYrOM.

Bce 910, NOBTOPSAO, AOCTATOYHO MPOCTO OOBACHAETCS, €CNn Mbl BbIBOAUM 3aKOH
NPUTSXXEHNS U3 ypaBHEHUS TennonpoBoAHOCTU 3dumpa. CornacHo emy noayyaeTcs, 4To
ConHue He MoOXeT bGecnpepnenbHO nMpuTarmeatb kK cebe Tena, a SMWb OO HEKOTOPOro
ONpeaeneHHoro paccTosHug. Takmm obpa3oM nonyyaeTcd, 4To opbuta lnyToHa yxe
HaxoamMTcs Ha nepernde GyHKUMM STOro 3aKOHa, TO eCTb OKpanHHas nnaHeTta 6anaHcupyeT
Ha rpaHun paeBHoBecus. W 3a lnyToHOM, noxanyn, Hukakmx euwe nnaHet B CosfiHeYHOoM
cucTeMe He O0JIKHO ObITb, 1 3BEe3Abl APYT K APYrYy NPUTArMBaTLCA HE JOJIKHbI.

C.3. Ho Begb cornacHo HEKOTOPbIM rMnoTe3am 3a opbuTon MNnyToHa MOXET ObiTb
eLle ogHa, necarada X-nnaHera...

B.A. Vinu ewe ogHa 3Be3aa... M Torga Hawa cuctema, nogobHO GONbLLUNHCTBY CUCTEM
B [anaktuke, 6yoeT ABOWMHON 3BE3OHOW cucTemomn. Hy, a 3T0o, Kak roBOPUTCS, YK€ COBCEM
apyron koneHkop. W pacudeTtbl TyT OyayT COBEpPLUEHHO WHble... [loka e paBante
npuaepXxmBaTbCcs GakToOB, a HE TYMaHHbIX NMPEeAnoIOXeHUn. Y Hac u 6e3 HMUX OOCTaTOYHO
HOBOCTEMN, He YKadbIBAOLLMXCS B CTPOYKU LLKONIbHOIO y4eOHnKa GpUsuku.
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Hanpumep, CKOpOCTb pacnpoCcTpaHeHUs rpaBmTalmm, CoOrnacHo Takom Mogenuv, BoBce
HEe paBHa CKOPOCTU CBeTa, a onpenendercd CKOPOCTbIO pacnpoCcTpaHeHUs Manoro
npupawieHns gaBneHnsa B apumpe, To eCTb CKOPOCTbIO Tak Ha3blBAEMOI0 NMepBoOro 3syka B
adupe. A ata ckopocTb pasHa 5.5-10*' m/c, To ecTb 6onee yem Ha 13 NOPSOKOB BbILLE
ckopocTu ceeTal

N 06 aTom, mexay npouum, 3Han ewe lN.Jlannac. B ceoem 3HameHnToM "M3noxeHun
cuctembl mmpa” B 1797 rogy OH nmcasn, YTO CKOPOCTb PAcrnpOCTPaHEHUs rpaBuTaumu,
KOTOPYIO OH BbiCHUTas, aHanmM3upysa asBuxeHue JlyHbl, ee Tak Ha3blBAEMble BEKOBblE
yCKOpEeHusi, He MeHee 4yem B 50 MMIAIMOHOB pa3 MpPeBbilaeT CKOPOCTb cBeTa. M ¢ Toro
BpPeEMeHN fokasaTtenbcTsa Jlannaca HUKTO HE ONpPOBEpPT.

Mano Toro, Bcs HebeCHass MexaHuKa, TOYHenwass U3 Hayk, ONMpPaeTcd B CBOMX
pacyeTax Ha cTatnyeckme Gopmyinbl. T GOPMYSbl COBNAAAOT C AUHAMMNYECKMUMUN TOJbKO
B TOM CJly4ae, eCnv CKOPOCTb pacnpoOCTpaHeHMs B3auMOOeNCTBUSA paBHA OECKOHEYHOCTN.
Taknm 06pa3om 1 BECb OMNbIT HEOECHOW MEXaHMKM NOATBEPXAAeT TOT GakT, YTO CKOPOCTb
pacrnpoCTpaHeHns rpaBuUTaLmMmM MHOIO BbilLe CKOPOCTU CBETA.

C.3. MuHyTOuKy-MMHYTOYKY! OT Bawmx COOOLWEHUIA U TaK ronoBa UOET KPYrom.
Jasante caMmy HEMHOIo NnepenoxHeM, AaanM OTOOXHYTb U YnTaTtenio...

Ananor natbin

O6 apupHOM BETPE, MM Pa3roBop O TOM, 4YTO 3TO Takoe, OTKyAa OH AYEeT u Kakue
HOBOCTM C COOOV HECET.

C.3. lNoka Mbl C BaMK OTAbIXann, 1 BOT O 4eM BCMOMHUA. Ecnn HebecHble Tena, B TOM
yucne n 3emMnsa, noagoobHo rybkam BNMTLIBAOT B cebs adup, TO Kyaa OH NOTOM AeBaeTca?

B.A. O0 3TOM € Kak pas3 1 XoTesn pacckadaTtb, HO Bbl X€ MEHS1 OCTaHOBWUN. A BOMPOC
MeXAy TEM MHTEPECHbLIN: AENCTBUTENbHO, KyOa AeBaeTCA A0MNONHUTENbHAA MaTtepus?

Beob nop Bo3pencTBMeM rpagveHta  gasrieHun adup, CTPEMAWMNCH K Teny,
nornowaetcs um. Kaxabin NpoTOH 3TOro Tena 6yaeT yceampatb 3TOT 3GUP U TEM CaMbiM
HapawmMBaTb CBOIO MaccCy. Hepes Kkakoe-To BpeMs pacnyxime NpoTOHbI NepepacnpenensT
CBOIO MaccCy, U B s4pe MOSBUTCH elle OOMH HYK/IOH. MoryT nosBUTbCS M HOBbIE s4pa, a
3HAYNT — OO0NONIHUTENIbHOE BELIECTBO. TakMM 00pa3oM BCe HeOeCHble Tena OO0JIKHbI
yBENMYMBATL U Maccy, 1 06beM. U 3TO AeNCTBUTENBHO NPONCXOOMNT Ha NMPaKTUKE.

O6paTtnmcs K na3nbneHHonm Bamu aHanornn. Ecnm B3atb rnobyc 3emnm, BbipesaTb
MaTepPMKM NO KOHTYPY M CNIOXNTb X BMECTE, TO Y Hac NOJIy4MTCS CHOBA LLap, HO MEHbLLErO,
npumepHo B 1.73 pasa, pasmepa.

C.3. BnonHe BO3MOXHO, 4TO MIMEHHO TaKoW 1 Obina Hala niaaHeTa

2.5 — 3 munnmnappga net ToMmy Hasag,. Ho BelecTso Bce NpmbbiBano, 1 B KOHLLE KOHLIOB
Kopa JionHyna, MaTepukm Hadanu pasbesdxatbCd Opyr OT Apyra, Kak 3TO BrepBble U
3ameTun A.Berenep. Tak Beab?

B.A. BepoatHo, pa. [llpuyem BbloeneHme HakorileHHoro 3emsien BeulecTsa
NnPoOUCXoauT Yepe3 pUdToBbIE XPEDTbI, KOTOPLIE MPOXOAAT MO AHY BCEX OKEAaHOB NPUMEPHO
nocepeauHe mMexay matepmkamm. Ha BepLunHe 3Tux noaBoaHbIX XpeObToB BO3pacT Nopoabl
COCTaBASET OKOJI0O 5 MWIUIMOHOB NeET, y nogHoxus — 10 MUAAMOHOB neT, a nobnmxe K
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Oeperam Hapactaet yxe go 200 munnmoHoB net. Bo3pacT e camMmx MaTepukoB
coctasnseT 5.5 munnnapga net. HyBcTByeTe, kakas pasHuya?

Janee, Hawa Teopmsa NO3BONSAET OOBACHUTL KPYroBOPOT MaTEPUM B MPUPOAE...

C.3. BoT-BOT, 9 Kak pa3 cobupasncs CnpoCuTb, 4TO Xe OyAeT B KOHLLE KOHLOB C HalLUen
nnaHeton? Beob He MOXeT Xe OHa BOMpaTb B ceba 3(PUPHYID MaCCy U 3HEpPruto
6ecnpenensHo...

B.A. He moxeT. 1o mMepe HakoneHns adupa B KaxaOM MNPOTOHE ero pasmMepbl
YBENYMBAIOTCHA, CKOPOCTb [ABMXEHUS MOBEPXHOCTU YMEHbLUAETCS U yBeNnyYMBaeTcs
BA3KOCTb 3duMpa B NOrpaHNYHOM Crioe NpoToHa. NpoToH BCce Gonblue Ha4YMHaeT oTaaBaTb
SHeprmio B adup, a 3T0 NpMBOAUT K eulle B6onblemMy ero pasdbyxaHuio. B KOHLE KOHLIOB
NMPOTOH pasBa/iMBaEeTCd U BeCb 3dup, ero odpasyoLmyin, CMELNBAETCA C OKPY>XXAIOLLM
adpupom. K aTomy BpemeHu 3Be3aa, Hanpumep CosnHue, oka3biBaeTCHa CO CBOEN NIaHETHOMN
CUCTEMOW yXe Ha Kpato [[anakTmku, n CONIHEYHOE, U 3EMHOE BELLECTBO NPEKPaATUT CBOE
CyLEeCTBOBaHME. ITO, KOHEYHO, HE O3Ha4yaeT MCHE3HOBEHMe matepun. [pocTto adup,
paHee 00pa3oBaBLIMIM BEWECTBO B BUAE YMIIOTHEHHbIX BUXPEW, Nepenger BHOBb B
cBOOOAHOE COCTOSHME.

C.3. Hackonbko s noHuMmaro, adupHas cyoCTaHUMA — 3TO HEYTO BeCbMa TOHKOE,
ManooltytTrumoe. Begb He 3ps Xe CTONIbKO NeT BEAYTCS Cnopbl, eCTb 3PUpP Unn HeT ero. Hy a
KaK BCe-Takm Mbl MOXEM OOHapyXuTb ero? Bedb pellalowmm AoKas3aTesbCTBOM 000
Teopuu Bcerga ABNsieTca aKCNepmMeHT...

B.A. Xopowwunn Bonpoc. [HaBante nonpobyem pasobpatbcsa B HemM. Ckaxute,
noXanymcra, MOXHO N1 yBUAETb BO3AyX?

C.3. Hy ecnu nmetb B BUAOY OObIYHbIE YyCnoBUA HabnwogeHus, To Henb3da. O ero
Ha/IMYUN MOXHO CYAUTb MO KOCBEHHbLIM Mpu3dHakam. o Tomy, Hanpumep, Kak Mbl ObILUUM
nnn Habnaas, Kak BETep KOJbILLET BETBU OEPEBLEB. ..

B.A. BOT-BOT, MMEHHO K 9TOMY 1 U KJIOHIO. Hannyne Bo3ayxa MOXHO 3apmnKCUPOBaTb
NO ABWMXXEHUIO BO3AYLLHbIX MAcC. TOYHO TakK Xe 1 O CyLeCTBOBaHNM 3dumpa MOXHO CyauTb
no apupHOMY BETPY.

BnepBbie 06 apurpHOM BeTpe, obayBatoLLeM 3eMito, 3aroBOpua 3HAMEHUTLIN PU3NK-
Teopetuk 19 ctonetuns, uneH JIOHOOHCKOrO KOPOJIEBCKOro obuiectsa, npodgeccop
Kembpunaxckoro yHmsepcuteta n gupektop KaseHauwickon dusamyeckon nabopaTtopum
Dxenmc Knepk Makceenn. B ctatbe "9dup”, onybnukosaHHon B 1878 rogy B BOCbMOM
TOoMe BbpuTtaHcKon sHuUmMKnoneamn, oH cneaywmmMm 06pa3oM U30XM CBOKO TOYKY 3peHus
Ha cewn npeamer.

Ecnn adwup, paccyxgan Makceenn, 3TO MupoBas cpena, cnabo cBsA3aHHas C
MaTtepuen Ten, To Ha NOBEPXHOCTM 3emnu, ABMXyLWeNnca no opbute sokpyr ConHua co
ckopocTtbio 30 km/c, momkeH Habnogatbca adupHbIN BeTep. Ecnn Obl MOXHO OblNO
onpenennTb CKOPOCTb CBEeTa, (PpUKCMpysa Bpems, ynoTpebnsemMoe MM Ha NpoxoxaeHune oT
OOHOro MyHKTa A0 APYroro Ha NMoBEPXHOCTU 3emMan, TO, CPpaBHMBAs CKOPOCTU ABUXEHUSA B
NPOTMBOMOJMIOXHbLIX HaNpPaB/IEHUSX, Mbl MOMIM Obl ONpPeaennTb CKOPOCTb 3dupa no
OTHOLUEHWIO K 3TUM 3€MHbIM MYHKTaM.

K coxanenuto, otmetmn Makceens, Bce MeToAbl M3MepeHus TpebyloT BO3BPaLLEHNS
CBeTa B WCXOOHYIO TOYKY [J11 CpaBHeHus capura ¢asbl. [py 3TOM BecCb adpdeKkT oT
YBENIMYEHNSI CKOPOCTU CBETa MO HamnpaBneHuio BeTpa OyaeT CUIbHO YMEHbLUEH 3a cyeT
3amMensieHma cBeTa npu asmxkeHnn B 06paTtHOM HanpaBieHun. PasHOCTb BPEMEH 3a CYHeT
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OBMXEeHMs 3emMnu coctaBuia Obl BCEro OAHY CTOMWIIMOHHYIO OO0 BCEro BpPEMEHU
nepexoga un, cnegoBatesnbHO, Obiia Obl COBEPLUEHHO He3amMeTHa. A xanb! Beaob B cnyyae
ydayn 3KCNEPUMEHTa Mbl MOrnu Obl NONAYy4YUTb NPSIMOE CBUAOETENbCTBO abCOMOTHOrO
OBMXEHMS 3emMnn B MMPOBOM NPOCTPAHCTBE OTHOCUTENLHO 3adupa.

B obuwem, cyaa no sBcemy, MakcBenn BoBce He Obisl YBEPEH, YTO €ro TeopeTnyeckme
paccyXaeHnst MOXXHO OCYLLLECTBUTb Ha npakTuke. OgHako MHOMO MHEHUSA NPUAEPXNBASICA
MOSI0O0N amMepukaHckun ¢uank Anbbept MarikenbCcoH. Haxoasicb Ha CTaxupoBKE B
BepnnHckoM yHmMBepcuTeTe, OH MOCTaBWUS1 3KCNEPUMEHT, MNO3BONASAIOWMA B MpuHUMne
obecneynTb HEOBXOANMYIO TOYHOCTb.

CyTb 9TOro 3HAMEHUTOrO 3KCNEPUMEHTA, OMNCAHHOIO BO MHOIMMX y4ebHnkax Gpusmnku,
COCTOMUT B cnenytouiem. Ecnm cBeT OT UCTOYHMKA pacLLENUTb U MPONYCTUTb OAMH Nyd BAOJb
HanpaeneHnsa apupHOro BeTpa Tyaa M o6paTHO, a APYron fy4 OT TOro Xe UCTOYHUKA
NpPonycTUTb Tyaa n o6paTtHO B NEPNEHAVKYNSPHOM Hanpas/IEHUN, TO MOCE CNOXEHNSA 3TUX
nyyen gomkHa BO3HUKHYTb MHTepdEepeHUMOHHaa kapTuHa. Ecnm nocne aToro Becb npmbop
noBepHyTb Ha yron 90 rpagyCcoB B rOPU3OHTANIbHOM MJIOCKOCTU, TO JNy4M MOMEHSAIOTCA
MecTaMn, W UHTEPPEPEHUMOHHbIE MONOCHLI OO/MKHbI CMECTUTLCS Ha  BEJINYMHY,
NPONOPLMNOHANBHYIO AIMHE ONTUYECKOr0 NyTU U KBaApaTy OTHOLLEHUSI CKOPOCTEn 3eMnn 1
cBeTa.

lMepBbI 9KCNEPUMEHT, NOBTOPSIO, Obi1 NocTasneH MarikenbCoHOM B bepnvHe, HO Tam
Yy HEro HMYero He Mnmoayy4mnocb. B 60onbwomM ropoge BooOLLE HENb3A MPOBOAUTL OMbIThI
nogoObHOro poga: gaxe wary Ha TpoTyape no cocencTtBy ¢ nabopartopuen NpuBOANIN K
pPa3MbIBY KApTUHKK, Aenanm HabntoaeHns HEBO3MOXHbIMU. [03TOMY B AaNbHENLLEM ONbIThbI
Obinn nepeHecenbl B MNoTtcaam, B noaBan actpoduanydeckon obcepsatopum. Ho n 3pechb
HaONOAEHUSA MOXHO OblI0 NPOBOAUTL NULLL FYOOKOW HOYbIO, KOrda XM3Hb NO COCEeACTBY
3amupana.

Bce xe B 1881 rogy MaiikenbcoH onybnvkoBan NepBbii OTYET O CBOen paboTe.
HeoXunaaHHbIM B HEN SIBUIOCb TO, YTO CMELLEHUS NOosIoc okadanucb B 10 pas MeHbLLINMMN,
4eM oXmaanock. Ho Bce-Takm cMeLeHme Ob110 OTMEYEHO!

B nocneayowme rogbl 3KCNEepPUMEHT HEeOOQHOKpaTHO NOBTOPSANCS n
coBeplueHcTBoBascA. [lepemeleHne Bcen yCTAaHOBKM Ha naatdopmy, MNaBaloLLyiO B
PTYTU, NO3BONNIO N36ABUTLCS OT BANAHUSA MOCTOPOHHUX BUOpauuin. Tak 4To, koraa 8, 9 u
11 mona 1887 roga A.MankenbCOH NOBTOPWIST CBOW SKCNEPUMEHT BMECTE C NPOodpecCcopom
9.Mopnu, pesynbTaTbl €ro okasajaucCb A0CTaTO4HO HarnggHoiMu. CMeLleHuns XOTb U
0OKa3a/IMCb MEHbLUMMKW, YeM MnokKasbiBana Teopus, HO OHW Obin! Hu o kakom "Hyne"
rnokasaHmn, O KOTOPOM BMOCNEACTBME CTOJIbKO TOJSIKOBA/IM CTOPOHHWUKU CreunanbHOM
TEopUM OTHOCUTENIbHOCTU, N peydn BbiTb HE MOro!

B nowuckax oTBeTta Ha BOMPOC, MO4YeMy CMeLleHMe CTOJb Masio, YYaCTHUKU
aKCrnepuMeHTa Npuln K BbiIBO4Y, YTO Ha pe3ysibTaTbl, BEPOATHO, OKa3blBAKOT BJINSHUE
O1M30CTb MOBEPXHOCTU 3eMnu 1 TOT ¢akT, 4To nabopaTopuss HaxoauTCsa B noagane.
OnbITbl GO PELLEHO NEPEHECTU HA BbICOKYIO, OTAE/IbHO CTOSLLYIO FOpYy.

M BoT B 1904 — 1905 rogax 3.Mopnu n I.Munnepom Obinn NpoBeaAeH psa U3MepPeHnin
Ha KnnmeBneHACKMX BbICOTax Ha BbicoTe 250 MeTpoB Han ypoBHEM Mopsa. [axe cTonb
HEOONbLIOrO BO3BbLILWEHUS 0KA3aN0Cb AOCTATOYHO O NPOSBAEHMSA MONOXUTENBHOIO
apdpekta. OgHakO M 30eCb CKOPOCTb 3PMPHOro BeTpa okasanacb He 30 km/c, Kak
oXmnaanocb, a Bcero nmuwb 3 — 3.3 KM/C, TO €CTb ONSATb-Taku BOAECATEPO MeHbLUEN. Takas
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Be/iM4MHa Obila HEMOHATHOW, HO MNOKasaHus npumbopa ObiM A0CTAaTOYHO YBEPEHHbLIMW,
NOBTOPSI/INCbL Pa3 3a pa3oMm.

Ho nmeHHO B TO BpeMs ABaauaTULLECTUAETHUA A.QNHLWITENH NPensioxXun Teopuio, B
KayeCTBe MCXOOHOro mocTynata B KOTOPOW MOJIOXEHO NpeanosioXeHue, 4yTo B nmpupone
BOOOLLIE HE CYLLECTBYET 3PUPHLIN BETEP, a 3HAYUT, 1 camM 3dup BOOOLLE.

LLlym B Hayke, NpOuU3BEOEHHbIN 3TOW TEOpMEN, oKalancs 3HAYUTENTbHO OObLUE, YeM
HEOObACHUMbIE pe3ynbTaTbl ONbITOB Mopnnm u Mwunnepa, Mopnm Boobule BCkope
camMOyCTpaHwics OT AafbHenwmx paboT B 3TOM HanpasnieHun. [pyrne yy4acTHUKMU
9KCNEPUMEHTOB OKa3anncCb, BNpoYeMm, Kyda ynopHee. OHM nogoxaanu, noka 6ym BOKpyr
crneunanbHOM Teopun OTHOCUTESIbHOCTU HECKOJSIbKO MOYTUXHET, WU MPOoOO0/KUAN CBOWU
OMbIThI.

B nepuon ¢ 1921 no 1925 rog Obino npoBeaeHo B obuen cnoxHoctn okono 100000
OTCYETOB M ObINO YCTAHOBNEHO: 3emMna 0bayBaeTcs apUpHbIM BETPOM BOBCE HE M3-3a ee
opOUTaNbLHOrO ABMXEHUS, KOTOPOE BHOCUT BECbMA HE3HAYUTESbHbIA BKa4 B Ppe3ynbTaThl
n3mepenun. MnaesHoe, 06ayB co CKOpoCTbio nopsaka 400 kM/C NPOM3BOANTCH CO CTOPOHbI
3Be3apl [l3eTa n3 cosee3ans [pakoHa noytv nepneHamnkynsipHO NIOCKOCTU SKIUMTUKN.

C.3. BorT, okasbiBaeTcsl, oTKyaa oyt adpupHblie BeTpbl! HO TOrga noyemy npm Takmx
ckopocTtax — okono 400, a He 30 km/C — 3dupHbIN BeTep CTONb €nabo OouwyTMM B
OKPECTHOCTAX 3eMnn?

B.A. [la npumMepHO MOTOMY Xe, MNOo4YemMy B OTOA/IEHMM OT LEHTpa yparaHa ero
NPOSIBIEHMS BOCNPUHUMAIOTCS NKLLb Kak crabbii BeTepok. A 3anas B A0OM, Bbl U BOOOLLE
nepecTtaeTe ouyLaTb kKakoe-n1mbdo ABMXEHNE BO3ayXa.

B camom pene, namepeHuns amMpHOro BetTpa, nposeneHHole Ha rope MayHT-BunicoH,
Ha BblcoTe 1800 mMeTpoB Hag, YpOBHEM MOPS, OaNN BENUYMHY 9PUPHOro BeTpa nopsaka 10
KM/C. A mn3MepeHusa, npoBeAeHHble Ha MOBEPXHOCTM 3eMnu, Aann BeSNYUHbI, He
npesbiwaowme 3 KM/Cc. HekoTopble n3mMepeHuss U BOOOLLE MPUBENN K HyIeBOMY
pesynbTarty.

MMeHHO 9TKu nocnegHme u3mepeHmss n Oblan, KcTaTu, 3aTeM BOCMPUHATHI Kak
3KCMepUMEHTaNlbHOE MNOATBEPXAEHNE TEOPUM OTHOCUTENIbHOCTU. Ha camom pene oHwu
rOBOPSAT /iMWb O TOM, YTO UX YY4ACTHUKM OENCTBOBAIM HEAOCTATYHO KBANMPUUNPOBAHHO
WM gonyckanu NpUHUUnuanbHble OWMOKN NPy CO30aHNN SKCNepPUMeEHTasIbHbIX YCTaHOBOK.

Hanpumep, KenHegyn wn Wnnunureopt, [lNukkap mn Ctasnm B UENax MOBbILLEHNS
CTabUNbLHOCTN 3arepMeTU3NPOBaNM CBOU MHTEPPEPOMETPLI B METANNTMYECKMX AlimKax. Ho
C TOYKWN 3PEHNSA COBPEMEHHOM 3dUPOANHAMUKM 3TO BCE PABHO, YTO NPOBOANTbL M3SMEPEHUS
CKOPOCTW BETPA, 3aNepeBLUNCH B HArnyxo 3akpbiTo KoMHaTe! ECTeCTBEHHO, 4TO Npubopsbl
MOKaXyT NPAKTUYECKNI HYJb...

Aunanor wecrton

O BO3MOXHOCTU MEX3BE3AHbIX [YyTELIECTBUM, WM pPa3roBop O TOM, Kakou
rpakTN4YeCcKni rnPOoK OT TEOPETUYHECKUX PACCYXLAEHU.

C.3. Hy xopowo. Jonyctnm, Mbl C BaMn MNPULLIN K YTBEPXAEHUIO, YTO 3PUPHbLINA
BETEP, a 3HAYUT U caM 3PUP HECOMHEHHO CYLLLECTBYIOT. A KaKOon, NPOCTUTE, OT 3TOr0 NPOK?
B.A. KoHe4yHO, xneb® B mara3mHe OT 3TOro He nojelieBeeT U KapTollka Ha pPblHKEe
TOoXe... Ho He xnebom eguHbIM XunB YenoBek! BcrnomHmuTe xoTsa Obl: koraa K.3.LmonkoBckui
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Ha4YnHan CBOW KOCMMYeckme pa3paboTkm, K HUM OTHOCMANCb BCEro JfMlb Kak K
4yygadecTBaM 1yxoro (M He TOJIbKO K NPakTUYeCKUM HyXaam) npenogasaTtens 3axynasnomn
rmMmHasmn. N nuwb cnycta 6onee nonyeseka 3Ty pa3paboTky Oblnv 3aTEM MOSIOXEHbI B
OCHOBY paboT, KOTOpble MpUBEAN K CO30aHMI0 OpPOUTasNIbHbIX U MEXMIAHETHbIX
KOCMUYECKMX annapatoB. Heyto nomobHOe, nonaraio, A[AOMKHO MPOU30NTM U C
apMpPoaNHaAMUKOMN.

BcnomHute, 9 roBopua B CaMOM Hayane, 4TO HyXAaa B NOAOOHbIX MCCNenoBaHUSX
BO3HMKNA N3 NPAKTUYECKNUX NOTPEeBHOCTEN. A HE MOr pewwmnTb NPOCTEHbKYIO BPOAE Obl
3a4a4Ky, MCxoad 13 KJlaccmnyeckmnx ypasHeHnn Makceenna. Tenepb CTano NOHATHO, NOYemMy
Takme 3a,a4M He peLuaioTcs "Mno Knaccuke” n kak nx Hy>KHO peLlaThb.

M o910 nmwb Hayvano. ddupoamHammka paclmpsieT Hawm npeactaBneHus o6
okpyxawuwem mMupe. [loCKONbKy BbIACHWIOCL, 4YTO npupoaa 3GUPHOro BeTpa
ranaktTuyeckas, To NPUXOANTCH YTOYHUTL N HALLW NPeacTaB/ieHUd 0 caMmomn [anakTuke.

[Ba ee cnupasnbHbiXx pykaBa, B KOTOPbLIX PACMOJIOXKEHbI 3Be3Obl, COEOUHSIOT
nepudepunto MNanakTukn ¢ ee LEHTPOM, S4POM, co3aaBasi OOLLYI0 KapTUHY, MOXOXYK Ha
BOOOBOPOT. B crnimpanbHbIX pykaBax 3Be34bl pacnofioXeHbl N0 UX CTEHKaM, 4YTO AeNnaeT 3Tu
camMble pykaBa MOXOXUMU Ha cyxawwmecs K sapy Tpybbl. B cnmpanbHbiXx pykaBax
0OHapy>XeHO MarHUTHoe rnone HanpskeHHocTblo 2 — 10 mklc. A nx aapa Manaktnku, B
OKPECTHOCTSIX KOTOPOro 3Be34bl PacrnosioXeHbl Hambonee mnaoTHO, BO BCE CTOPOHbLI
HenpepbIBHO U3J1y4aeTCHd NPOTOHHO-BOA0OPOAHbIN ra3 MacCom NPUMEPHO B NOATOPbLI MaCChl
ConHua exerogHo. CKOpOCTb MCMYyCKaHMS 3TOro ra3a coctaBngdeT okono 50 km/c.

C.3. Hy n kak cBsi3aTb BOEANHO 3TM O0BOJIbHO-TAaKM Pa3HOPOAHbIE haKTbl?

B.A. cxooa vn3 npencraBneHun 3pUpoaMHaMUKKU, BblPUCOBLIBAETCH ClieayioLas
KapTuHa.

OT nepundepnun nNo cnmpanbHbiM pykaBam acdup noctynaeTt B 94p0 Manaktmku. MoToku
adupa ABMXYTCS NO Cnmpanu BOKPYr OCEN pyKaBOB, NOCTEMNEHHO CMeLLasaACh K 94py CO BCe
yBennumawowymcsd warom. CKopocTb AsuxXeHusa adpupa B panoHe COSHEYHOW CUCTEMDI
cocTtasnsieT 400-600 km/c.

Mo mepe NpoaBMXeHUs K SApy BCNEACTBUE CyXeHusa Tpyd CKOPOCTb NOTOKOB adupa
ewe 6onee BO3pacTaeT, a ABMXKEHME CTAHOBUTCS COOCHbIM. B ntore acdup BpbiBaetTcs B
90P0 C ABYX CTOPOH CO CKOPOCTbIO MHOIMX ThbICSY KMOMETPOB B cekyHay. ObpasyeTcs
3PUPHBIN yparaH, NOPOXaAaoLLni 00NbLLIOE KONNYECTBO TYPOYNEeHTHOCTEN N BUXPEN.

OTU BUXPWU [ENAaTCs, YNJIOTHAIOTCH, CHOBA OENATCA M CHOBaA YMJIOTHAIOTCSH, MNoka
HakKOHeL, MJOTHOCTb 3dupa B HUX HE OOCTUTHET HEKOUN KPUTUYECKOM BesINYUHLL. Torpa
heneHne npekpawaeTcs, a Nosy4ymBLUMECHA B pe3yfbTaTe 3TOro njaoTHbIe BUHTOOOpa3Hbie
TopouaalibHble BUXPU — TMPOTOHHbLIA a3, COCTOAWMVA U3 MHOXECTBA KPOLUEYHbIX
9NeMeHTapHbIX TOPONLAOB-NPOTOHOB, HAYMHAET nctekatb 3 aapa Nanaktnkm. Coymapssicb
Mexay CcO00I, NPOTOHbl TEM CaMbiM CMOCOOCTBYIOT 00pa30BaHUIO MNPUCOEANHEHHbIX
BUXPEN — 3NEKTPOHHbIX 0060s04eKk. MNMPOTOHHBLIA ra3d Takmm 06pa3oM MpeBpallaeTcs B
BOOOpPOL.

Monekynsl BOOOpOLA, Kak W BCHAKME ras3oBble BUXPWU, WMEKT MNOHUXEHHYIO
OTHOCUTENbHO OKpYXalowero adupa TemnepaTtypy M CO34alT BOKPYr cebs rpagueHT
TemMnepartypbl, a 3Hau4uT, W TrpagmeHT p[aBneHna — rpasutaumio. B pesynbtare
rpaBMTaLMOHHOIO BO3OENCTBUS OPYr Ha JApyra MOJiekysibl coOMpaloTca B ras3oBble
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ckonneHnss — 3Be3dbl. OHM OBMXYTCSA MO WHEPUMM B TOM XE HanpaBfeHUU, 4YTO U
obpasoBaBLUM UX ras, — OT aapa K nepudepun NanakTmku.

Te 3Be3abl, KOTOPbIE NONaNK B 061acTb CANPANbHOro pykara, 3aTArnBaldTCA B CTEHKMU
9TUX PyKaBOB, Kak Bcerga ObIBaeT C TefnamMu, KOCHYBLUMMUCH ra30BbiX CTPYW, — UX
3aTarmBaeT BHyTpb. [lomaB B CTpyu 9dwupa, 3Be3Abl HAYMHAKT WCMbITbIBATb WX
BO30ENCTBUSA, NPOAO0JIKAs B TO Xe BPEMS ABUIaTbCA N0 MHEPLUMM OT sapa K nepudepun.

Bcnencteue BA3KOCTU adumpa NMPOTOHbI MOCTENEHHO TEPSIOT KUHETUYECKYIO SHEPTUIO
BpalleHusa. B pedynbtate 3TOro OHM pasBanBalOTCA M BHOBb 00OpallalnTcs B CBOOOOHbLIN
adup, yBenuumBas ero gaesneHme. 9TO npoum3ongeTr Ha nepudepun anaktmkm, Korga
NPOTOHbI B COCTaBe 3Be3[, NMPONAYT BECb CNMpasibHbIN pykaB. Pa3HOCTbL OaBNEHUI Mexay
nepudepuen, roe gasneHne agupa NOBbILLEHO MO CPaBHEHUIO C 3GMPOM B CBOOOAHOM
NPOCTPAHCTBE, U SOPOM, FAe OHO MOHMXKEHO, 3acCTaBnsgeT ocBoboaMBLLNICA 3DUP BHOBb
HayaTb CBOE OBWXEHME K LLeHTPY.

OTOT KpyroobopoT adupa AJNTCS MHOFO COTEH WM Jaxe TbiICaY MUAIMapaoB Ner,
noka Kakme-nnmbo BHELIHME MPUYUHbI, Hanpumep obpa3oBaHMe MO COCEeACTBY HOBbIX
ranaktuk, He OTCOCYyT adup 13 06sacTu CNMpPanbHOM ranakTUKU, He MOHU3AT B Hen
naBneHne, 4em 6yaeT OCTaHOBNEHO BMXpeobpasoBaHume B ee aape. M MNanaktmka npekpatnt
CBOE€ CYyLLEeCTBOBaHMe.

C.3. Cygsa no BceMy, Mbl C BaMu OO0 TEX BPEMEH He OOXMBEM. A NMOTOMY MOXEM
CMNOKOWHO NOroBOPUTb O TOM, YTO MPOUCXOAUT CO 3BE340M Aanblue...

B.A. lNonaB B cnupanbHbin pykas [lanaktnku, 3se3ga BCeACTBME HEOAMHAKOBOCTU
CKOpOCTeN 3dMPHOro BeTpa Ha4YMHaeT 3akpyyinBaTbcd. OgHOBPEMEHHO NO4 BO3AENCTBMEM
rpaBuTauMmn OHa CxXMMaeTcs. B pe3ynbTate Ha MOBEPXHOCTM 3BE3ObI 0Opa3yeTcs BOJHA,
KOTOpasi OTPbIBAETCH M TYT XE pacnagaeTcd Ha 4yacTn — ByayLive naaHeThbl.

lMockonbky 3BE30a packpydymBaeTca apUPHbLIM BETPOM Yepe3 CBOIO NMOBEPXHOCTb, TO
e€e BHELLUHME CNOoU ABUXYTCS C 6OJbLUEN CKOPOCTbIO, YEM BHYTPEHHME. OTO Xe OBMXEHMEe
nepepgaeTtcs un "kannsam”, OTOPBaBLLUMMCS B COCTaBe BOJIHbl C MOBEPXHOCTU 3BE34bl. A 3TO
nPMBOAUT 3aTEM K TOMY, 4YTO BCE MNJIAHETHLI BPALLAIOTCH B TOM Xe HanpasBieHnn, 4TO U cama
3Be34a. OTO 04YEHb XOPOLLO BUAHO Ha NnpumMepe Hawen CONHEYHOW CUCTEMBI.

Hanee adupHbIl BeTep OyneT BCe CUbHEE Pa3roHATb MaHeTbl, YBENUYMBas MX
opbuTanbHbii MOMeHT. Cama 3Be3ga — Hawe ConHue, B 4aCTHOCTM, — BCNeacTeue
HEMNPEpPbLIBHOIO NMornoweHns apumpa NpoaoskaeT yBenmymBaTb CBOKO Maccy, B peaysbtaTe
4yero ee BpalleHue 3amegnseTtcs. B HacTosuwee Bpems, CKaxem, opbuTanbHbli MOMEHT
nnaHet B 50 pa3 npeBbilaeT MOMEHT BpalleHust camoro CosHua, XxoTa COBOKYrNHasi Macca
niaaHeT coctasnseT Bcero nuib 0.1% o1 maccel cBeTuna.

Bce 3tm ocobeHHoCcTM cTpoeHuss CONMHEeYHOW CUCTeMbl — MNpsIMOe CneacTBue
Bo3aencTeua apupa. I HanTn nHoe o6 bACHEHME JOBOJIbHO-TaKM CNOXHO.

C.3. Hannume 3sdpupHOro BeTpa NO3BONSAET, HaBEPHOE, OOBLACHUTb U rNaBHble
0COOEHHOCTW CTPOEHUA 3emMnn?

B.A. CoBepLueHHo BepHo. Kak BbiscHun .Munnep, adupHbIi BeTep 06ayBaeT 3emMito
CO CTOPOHblI CeBepa MnoA yriaoMm, paBHbiM NpuMepHo 26 rpagycoB oT [lonoca mupa. B
COOTBETCTBMU C TEOPUEN NOrPaAHNYHOr0 CN0s NOTOK ra3a, 000rHyB wap, Ha 110-m rpagyce
Ayrn JOJSKEH OTPbIBATbLCS OT MOBEPXHOCTU N YXOOUTb B MMPOBOE NPOCTPAHCTBO. A Mexay
OTOPBAaBLUMMCS MOTOKOM W TMOBEPXHOCTbIO Wapa OO/KEH 006pa3oBaTbCs KOJIbLLEBOM
TopouLaNbHbIA BUXPb.
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9710, 0O4eBMAHO, M MNPOMCXOAUT C Hawen nnaHeton. BpobaBok, mornowask 4actb
adupa, OHa eLle 1 pacLunpsaeTcs.

B peaynbrate paclMpeHns u pPacTpPeckMBaHUS 3EMHOW KOpbl 00pasoBanmChb
mMaTtepuku. OToaBurascb Apyr OT Jpyra, MaTepukum 3STM cmewaiTca B obnacTb
NMOHWXEHHOro pgasneHnst adwupa, koTopas obpasyetca B CeBepHOM noaywapun
BCNeAcTBme rpagmeHTta TedyeHna apupa Ha noBepxHoctn. OgHako B obnacte CeBepHOro
nonatca MaTtepukn 3amTy HE MOTYT, MOCKOJbKY CTpys 3adupa "ObeT” npsaMo B MakyLUKy
3eMHOro wapa, obpasys 06,1aCTb NOBbLILLEHHOIO AABIEHNSA, COOTBETCTBYIOLLYIO MPUMEPHO
nnowaan CeBepHOro negoBUTONO OKeaHa.

MoHmxeHne paBneHns B CeBepHOM MNOayLIapuu NPUBENO ele 1 K TOMy, 4To popma
3emMnum okasanachb BbITAHYTOW B OAHY CTOPOHY — M UMEHHO K CEBEPY — HAanogobuve rpyLun.

B lOxHom nonywapumn, B panoHe 40-50 rpaaoycoB HOXHOW LWIMPOTbI, 0Opa3oBaHue
KOJSIbLLEBOrO0 TOPOMOASILHOMO BUXPS MPMBOAUT K 3axsBaTy MM BO3AyLWHOW cpenbl. B
pe3ynbTaTe B OKeaHe 34eCb MOCTOSHHO 00pasyTca Oypu, a caMu WUPOTbl HE CNYYaNHO
NoJIly4Mnu Ha3BaHme "peByLUUX COPOKOBLIX". Bnara, 3axsaTbiBaemMas BUXPEM, MEePEHOCUTCH
yepe3 BepxHMEe Cnoum aTtMocdepbl B IOXHOMOAAPHYID 00nacTtb, a 3aTtem, CWJIbHO
oxlaamBLUNCL, cOpacbiBaeTcsa BHM3, 06pasys neoBbii LWNMT AHTApPKTUABI.

C.3. Takum 06paszom, yyeT BAnsSHUSA 3GUPHOro BeTpa NO3BOSMI 0ObACHUTL MHOIMME
OCOBEHHOCTN CTPOEHMA MNAHETbl U OAXe ee kKaMMmaTta, MOXET OKa3aTb CYLLECTBEHHYIO
MOMOLLb CUHOMTUKaM B COCTaBJIEHUWN, CKaXeM, OO0JIrOCPOYHLIX MPOrHo3oB. Hy, a kakue
npakTuYeckne NoCneacTBua NPMMeEHeHNsa Teopmn 3durpa Bbl ELLE MOXETE yKkasaTb?

B.A. Hy BO3bMeM x0TH Obl Takylo NpobaemMy, MHTEPECYIOLLYIO MHOIMX: BOSMOXHbI /N B
NPpUHUMNE Mex3Be3aHble nepeneTbl? He 3Halo, Kak Bac, HO IMYHO MEHS NepCcneKkTnBa Takux
nepesieToB C MOMOLUBIO FPOMO3OKMX (POTOHHLIX PakeT 4YTO-TO HEe O4YeHb MpesibliaeT.
3atounTtb cebsa Ha MHOrme OecAaTuneTus BHYTPWU Kopabnsa, 3Hasi, YTO KOHEYHON Luenu
OOCTUTHYT OETU, a Ha3a, BEPHYTCSH INLLb BHYKM U MPaBHYKWN... YTO-TO HE O4EHb BECESIO.

C.3. CornaceH c Bamu. Ho pa3dse eCcTb 3TOMy CNOCOo0y anbTepHaTMBa?

B.A. A BCNOMHMM XOTS Obl O Tex Xe "netaiowmx Tapenkax”. lNpencrtaBum cebe Ha
MWHYTY, YTO OHW OENCTBUTENBHO CYLLLECTBYIOT. Ml nx obmntatenn npunetarT K HaM U3 gpyrnx
NnaaHeTHbIX cUCTeEM. B CBA3K C 3TVM BO3HMKAIOT TPU BOMpPOCa:

1. MOXHO N1 B NpUHUMME NeTaTtb CO CKOPOCTAMU, NPEBLILLALWNMM CKOPOCTb cBeTa?

(B wkone y4nnun, 4To HENL34).

2. MOXHO N1 CUNbHO YCKOPSATbCS, He paspywas opraHmama? (1o coBpeMeHHbIM
npeanctaeneHnaM, yxe  10-kpaTHas  neperpyska saBAdeTcsa  npenesibHo
0OMyCcTUMOW).

3. MoxHO nn gobbiTb 3HEPr1io Ha pPasroH U TOPMOXeHne Ha mecTe? (Beopb pacueTt
nokasblBaeT, YTO HUKAKOMN TEPMOSOEPHON 3HEPruu, onmparoLlencs Ha B3dTble C
coboin 3anachl, A9 Takoro NyTeLwecTBUsS HE XBaTUT).

Kak, MoOXeT OblTb, HW CTPaHHO ChbllaTb, Ha BCE 39T BOMPOCbI, HECMOTPS Ha

CKeNTUYEeCcKmne 3amMeyaHns B CKOOKax, y>Xxe CErogHsa UMeKTCS NOIOXKNTENbHbIE OTBETHI.

JleTaTb CO CKOPOCTAMM, MPEBbLILAILWMMMN CKOPOCTb CBETa, HEeNb3s JNnlb U3-3a
3anpeTta, HanoXeHHOro A.QMHWTenHoM. Ho ¢ Kakon ctatn ero Teopmss OTHOCUTENIBHOCTM
BO3BeAeHa B paHr abCconoTHOWM UCTUHLI? Beapb OHa, Kak Mbl TENEpb 3HAEM, UCXOOUT U3
MOCTY/IaTOB, TO €CTb BblAYMOK aBTOPA, HE NOATBEPXAEHHbLIX 3KCNEPUMEHTAMMU.

26



Lanee pgaBanTte paccMOTpUM, KakK YCKOPSIETCS KOCMOHaBT. [a3bl pakeTbl OAaBAT Ha
CTEHKY KaMepbl CropaHusi, Ta — Ha pakeTy, pakeTa — Ha CMWHKY Kpecna, CnNMHKa — Ha
yenoseka. M Teno, BCA Macca KOCMOHaBTa, MbiTasiCb OCTaBaTbCA B MOKOE, MOXeT
pPa3pyLnNTbCA NPy Pe3KoM BO3OENCTBUU. A BOT ecnin Obl TOT XK€ KOCMOHABT nNagasn B nosne
TAXECTU KaKOM-HMOyab 3Be3Obl, TO OH, XOTH Obl U YCKOPS/ICA B 3HAYUTESIbHO OOJbLUEWN
CTeneHn, HMKakon gedopmauunm 1 nNPoYmMx HeygobCTB yCKOPEeHUst BOOOLLE HE UCMbITbIBAN
Obl. Beob BCe an1eMEHTbI €ro Tena yCKopsanmucb 6bl 0O4HOBPEMEHHO U OOMHAKOBO.

To xe OygeT, ecnn "npoayesaTb” KOCMOHaBTa apmMpom. B aTom cnydae notok apupa —
peanbHO BA3KOro rasa — YCKOPUT Kaxabli NPOTOH U KOCMOHAaBTa B Lenom 6e3 gedpopmaumm
Tena. lpuyemMm yckopeHne 3TO MOXET MMETb N0y BEANYMHY, NUlb Obl MOTOK Obi
OOHOPOAHbIM.

M HakoHeL, roe B3aTb 3Hepruto? [la ns Toro xe apupa.

Kak BbIACHWIOCH, B 3dunpe CyLLeCTBYET MPOLLECC, KOTOPbIA MOXET MOCTaB/sATb Ham
HEOrpPaHNYEeHHOE KOJIMYECTBO 3HEPrmn B OO0 TOYKe MPOCTPAHCTBA NOPUMsSMU 000N
BE/IMYNHBI. Peub ngeTt o BUXpsx.

OTtkyoa OObIYHbIE CMEPYM 4YeprnawT KUHEeTUYeckylo dHeprmio? Ona obpasyetcs
CaMOonpon3BOJIbHO M3 NOTeHUManbHOW 3Heprun artmMmocdepbl. W 3ameTbTe: ecnu
MOTEHUMANIbHON 3HEeprven nosib30BaTbCH MPAKTUYECKN HENb3s, TO KUHETUYECKON —
noxanymncrta. Hanpumep, 3actaByMB CMepY BpaLaTb 10MaTkm TypOuHbI.

Bce 3HaloT, 4TO CMepY HarnoOMMHAET XO00T — OH TOJILE Y OCHOBaHUA. Pasbop aToro
0b6CTOATENBCTBA MOKA3bIBAET, YTO TaK MOJSIy4AETCH BCAEACTBME CXaTna Xx000Ta AaBNEHNEM
arMmocoepbl. BHewHee N0 OTHOWEHMIO K HEMY OaBfieHMe 3acTaBfideT 4YacTuubl ra3a B
CcCMep4e aBuraTtbCs rno crnvpanu B npouecce cxaTtuns. PasHOCTb cun gaBneHnin — BHELWHEro
N BHYTPEHHEro (Maloc LeHTpobexHas cuna) gaeT Npoekunio pe3ynbTUPYIOLEN Cubl Ha
TPaeKkToOpUID OBUMXEHUS YacTul, ra3a W 3acTaB/iigseT WX YCKOpUTbCs. Teno cmepya
YTOHbLLAETCS, 3aTO CKOPOCTb BpalleHUst ero CTeHkM Bo3pacTtaet. [lpn aTomMm OencreyeT
3aKOH COXpaHeHWs MOMeHTa KOJIMYeCTBa OBMXEHUSA — Tak 4YTO, YEM CUJIbHEE CXaT CMepH,
TeM 60NbLUE CKOPOCTb €0 BPALLEHUS.

Takum 00pa3om, Hag KaxablM CMepyYeM TpyamTcs atMmocdepa niaaHeTbl, NOCTaBNsAs
eMy aHepruio. Beab B ee OCHOBE JIEXUT MIOTHOCTb BO34yXa, paBHas 1 kr/M°, N paBnexue,
pasHoe 1 atm (10° H-Mm).

Ho Begb He4TO NOAOOHOE Mbl UMEeM 1 B cnyyae apupa! N ecnm B admpe naoTHOCTb
Ha 11 nNopsaKoB MeHblle, 3aTO AaBneHue Ha 297 nopsakoB 6onbwie! Tak 4To B adupe
BMOJIHE MOXET OblTb CBOW MexaHW3M, MOCTaBNAOLIMI 3Hepruto. Ha mMon B3rnan, Takum
MEXaHM3MOM SBASIETCA ... LLAPOBASA MOJTHUS.

C.3. To, 4TO WAapOBbIE MOJSIHUN — 3TU ONHEHHbIE CryCTKM nnasmbl — obGnagaioT
3Ha4YMTENbHON 3Heprmnen, obuwen3BecTHO. Ho npuyem TyT Teopusa adpupa? M kakum
06pa3om BCe 3TO MOXET ObITb CBA3AHO C MEX3BE3AHbIMU NeEpeneTamm?

B.A. OTBeyy Ha 3agaHHbIe BONPOCHI MO NOPSAKY.

Bo-nepBbiXx, apupogmHamMmmnyeckas MOLEsib LIAapOBOM MOJSIHUM €OMHCTBEHHAs, Mo
MOEMY MHEHUI0, KOTopass cnocobHa OOBLACHUTL BCE 3TU OCOOEHHOCTU 3TOr0 SABJIEHUS
npupoabl. PacckasbiBaTb BCe MOAPOOHO — Tema aNnsg OTAesbHOro pasroBopa. [loatomy
30eCb [aBaliTe OrpaHMYMMCH KOHCTaTaumen: ecnu Mbl cymeem o00y3gaTb SHEPruto
LwapoBor MonHuK, To Besakme Tam A3C, M3C, TAC, MNM3C, BAC n npoyne 3C HaM yxe He
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NnoHanobATCA. DHEPrni0 MOXHO OyOeT 4Yeprnatb NpPakTUyeckm B NOOOM MecTe 3EeMHOro
wapa 1 6e3 0cobbIx OrpaHNYEHUI.

Bo-BTOpbLIX, 4YTO KacaeTCcs MeX3Be3OHblX MONETOB... Takon Kopabnb, MNO-MOEMY,
MOXET BbIrNsAeTb XOTA Obl B BUAE KNaccuyeckom "netawouwen tapenku”. B ee nepenHen
4yacTm uMelTCca pABa "adpupol3abopHuka”, noraowawwme apup K13  OKPyXKaloLWwero
NPOCTPaHCTBa. 32 HAMU HAXOAATCA KaMepbl BUXpPeobpa3oBaHUs, B KOTOPbIX NOTOKM adurpa
3aKpy4mBalOTCA U CaMOyrnoTHAOTCA. [lanee no BuxpenpoBoaamM 3dupHbIe CMepyu
NnPEenpoBOXaalTCa B "KaMepbl cropaHua”, roe OHuM (C OAVHAKOBbIMW BUHTOBbLIMU
OBVXEHNAMW, HO HanpaBfE€HHbIMU NMPOTMBOMOJIOXKHO) B3aMMHO YHWUYTOXAKOTCS, BblOenss
3Hepruto. (BoT Bam, kCcTatu, 3a04HO 1 peweHne Nnpodnembl aHHUIMASUUN). YIAOTHEHHBbIN
adup Bonee He CAepXMBAETCH MOrpaHMYHbIM CIOEM M BblIOpacbiBaeT Ha3ad, PeakTMBHYIO
CTpylo, co3gaBasi Cuily, 3axBaTbiBAIOLLYIO KOpabnb M €ro akunax, yckopswwylo nx 6e3
nedopmaunii. I kopabnb neTuTt, onepexasi CBeT, B 00bIHHOM E€BKIMAOBOM NPOCTPAHCTBE U
B OObIYHOM BPEMEHMN.

C.3. A kak xe OblTb C napagokcamun ONN3HELOB, YBEINYEHWEM MaCCbl W
COKpaLleHEM OJINHbI?

B.A. A Hukak. lMocTtynatbl (OHM M €CTb MOCTyNaTbl) — BOJIbHbIE BblOYMKMW, MioAbl
cB060aAHON daHTasun. M1 OHM A0MXKHbI ObITb OTMETEHbLI BMECTE C TEOPUEN, X NMOPOANBLLEN.
N60 ecnn 4yenoBeyvecTBy HacTana nopa pewaTb NpuknagHble 3a4a4n, TO ero He AOJIKHbI
OCTaHaBNMBaTb HUKaKMe pasfyTble aBTOPUTETbl C UX HEBECTb OTKyAa B3SBLUMMUCS
YyMO3pUTESbHbIMU Wnarbaymamu.

Ha mown B3rnag, apmupoanHammke npuHagnexmt oyayuiee. Nepexon K HOBOMY YPOBHIO
opraHusaumm mMaTepum CyimT HemMarsble npakTndeckue Bolrogbl. Cyaute camu. lNMepexopn ot
MOJIEKYJ/T K aTOMaM MO3BONUSA B 3HAYUTENIbHOMW CTerneHu pas3BuTb xumuio. lepexon ot
aTOMOB Ha YPOBEHb 3NIEMEHTApPHbIX YaCcTUL, NOABUMHYS PasBUTUE aTOMHOW SHEPreTUKU.
MNepexon Xe OT 3/IEMEHTapPHbIX 4YacTul, K amepam 1 3adupy CyauUT HOBblE TOPU3OHTbI HE
TOJIbKO B OCBOEHUMN KOCMMYECKOro MPOCTPAHCTBA, HO N B YACTO 3EeMHbIX Aenax. 9 Bepio B
aTo.
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