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...aBTOP MOKAa3aJl, KaK MHOT'0 3aXBaThIBAIOIINX OTKPBITHII *K/I€T HAC
COBCEM CKOpoO!

Kak ngaBHO MBI yke He BUAEIM XOPOIIMX HAYYHO-TIOMYJISIPHBIX KHHUT...
HeinenHee mokosieHre MOJIOBIX JO/IeH BOCIMTAHO IIEJTMKOM Ha OW3Hece, Ha ujee
3apadorarh... Hayka crama He mopHou. [lake cTpaHHO, YTO JIOAW HE BUAAT,
Ka3aJIoch Obl, OUEBUIHOTO, YTO HE TOJBKO BEChb MUPOBOM OM3HEC, HO M BCs Hallla
KU3Hb B OUEHb KOPOTKHUE CPOKH PaIMKAJILHO MEHSIETCS MO/ BO3/IEUCTBUEM HAYYHBIX
uzae u uzodperenuit. Cnacudo aBTOpy, UTO MOKA3as, KaK YIUBUTEIEH MUDP U KaK
MHOTO 3aXBaThIBAIOLIMX OTKPbITUM KJET HAC COBCEM CKOPO.

Aiizex I'pyman, Hzpaune

...peJicTaBjieHHe 00 yBJIeKaTeJbHelleill Hayke (pU3HKe, a TaK:Ke
KJII0Y K €€ TOHUMAHHIO

Ecnmu Obl s 3Ty KHWTY MPOYMTAT B IIKOJNE, HABEpPHSKA IO-IPYroMy
BOCIIpMHUMAaNT Obl (pU3MKY, 1Ta W BOOOINE ecTecTBeHHble Hayku. Tonmbko yepe3
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TAKOW OYMILCHHBIA OT YCIOXHSIONIMX TOIPOOHOCTEH IMOAXOA MOXHO TOTYYUTh
TIpe/ICTaBJIeHUs] 00 TOM yBJICKaTeIbHEUITIel HayKe, a TaKKe KJII0U K e TOHUMAaHHUIO.
Puuapo Jlexcmep, CIIIA

...yACHWJIA MHOI'u€ Belu, KOTOPbI€ paHbII¢ HE ITIOHUMAJA

Bcerna yBaxaina (pu3HKy U TeX, KTO B Hel pa3zoupaercs. Ho 310 ObUIO Kak-TO
HEJJOCTYITHO, JINTEpaTypa Ha 3Ty TeMy Bcerza Oblia CIMIITKOM CJIOKHOH TSI MOETO
BOCIIPUATHS. A HEJABHO HATKHYJACh HA 3Ty KHUTY, B3sUla €€ MPOJIHUCTaTh paau
untepeca. Cpasy ke yBlieKIach U Kynuia. Hanvcano TOCTYIHBIM KUBbBIM SI3bIKOM,
OCTPOYMHO, C ITPUMepaMHy ¥ WLTIOCTpanusMu. $1 1uist ceOsl ysICHIIIa MHOTHE BEIIH,
KOTOpBI€ paHbllie He noHuMaina. Hy a ajis tex, Koro He myraet pusmka, CKkaxy, 4ro
B Hell TOJIbKO OfHa (popMyia, 1a U Ta yxkKe BCEM M3BECTHA.

Pomm /[owc. Xapman, CIIA

...TMHCAJH ObI TAK y4eOHUKH M0 pu3uKe!

VBnekarenpHeas kaura! Ilpousna 3a oquH Beuep, cMeslach Tak, Kak J1aBHO
HE CMesiIach Hajl XYyJIOKEeCTBEHHOH jmteparypoit. [lucamu Obl Tak ydeOHHMKH TIO
(puzuke, B Mupe ObLIO ObI OOJIBIIIE 00PA30BAHHBIX JIIOJICH.
Kaapa M. bpuan, CIIIA

...OKa3bIBAECTCA, IYTEICCTBUA BO BPEMEHN BO3MOKHBI YK€ ceﬁqac,
H HAYKA 9TOro He OTpULIaeT

B mikone mo6un ¢pusuky u 060xai actpoHoMuio. [ToMuMO HIKOIBHOTO Kypca
MIPOYMTAI Maccy JUTEpaTypbl Ha TeMy acTpoHoMMU. Ho Takoél KHUIM HUKOrJa
He BcTpevas. Yuraercss Ha oqHOM JbixaHuy. HammcaHo Ha JOCTYIHOM sI3bIKE ISt
OOBIYHOTO YesioBeKa. B KHUTe oYeHb MHOTO HIYTOK W I0oMOpa. A camoe TIJIaBHOE
— TaM HAllMCAHO O TaKMX BelaX, KOTOpble JIMYHO 51 HE MPOXOOWJI B IIKOJIE.
[Torpsicna rmaBa o myTemiecTBUsX BO BpeMeHHM. OKa3blBaeTCsl, OHU BO3MOKHBI
yXke ceilvac, U HayKa 3TOro He oTpuuaeT. TolbKO He yAWBISNUTECh, UTO HU OIUH
U3 Tpex CHOCOOOB IMyTEHIECTBUs BO BPEMEHM HE MOXOX Ha Crocod u3 ¢puiibMa
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«Hazan B Oynymee». Ecnu Bbl camu i Bain peOGEHOK YBJIEKAeTCsl aCTPOHOMUEH,
HACTOAITEJIbHO PEKOMEH/IYIO ITPOYECThb 3Ty KHUTY.
Tum Kpucnu, CILIIA
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BBenenune
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(mans Ha mpu paamaf‘&)—
B

CTUTTMUHBIA» UEHBIA

H uem snce vt 3anumaemecs?

3aHaTrs (PU3MKOI 0OpEKaoT Ha OAMHOYECTBO. TONBKO MpeICTaBbTe ceOe: Bbl JIETUTE HA CaMO-
JIeTe, ¥ coce]l CIpalinBaeT, KTo BbI 10 npoeccuu. Bol oTBeuvaete, uto ¢pusuk. C 310l MUHYTH Oecena
MOXET TIOMTH TI0 JBYM HAIpaBJICHUsIM. B IeBATH cilyyasx U3 IECSITU C YCT COOECeJHUKA CPhIBACTCS
HeuTo Bpojie: «boke MO, Kak ke 51 HeHaBuen (pu3uKy B mkose!»! Ilocie yero ocratok nepesiera
(Be4epuHKH, OE3IKH B (TS, POMAHTUIECKOTO CBUAAHUS) BB OylleTe N3BUHATHCS 32 SMOLIMOHAIIb-
HYIO TpaBMy, KOTOpPYIO (pu3MKa, IO BCell BUAMMOCTH, HAHEC/A BallleMy, TaK CKa3aTbh, JaBHEMY 3Ha-
KOMOMY.

[NonoGHble cydaiiHble Oece/ibl 3a4acTyl0 BBHISIBJISIOT, YTO K OOJIACTSIM TOYHBIX U €CTECTBEH-
HBIX HayK IPUHATO OTHOCUTBLCS C 9TAKMM BecesibiM npe3peHreM. Ppasa: «AX, 1 HIUEro He CMBICIIIO
B ayreOpe!» MPOU3HOCHUTCS MPSIMO-TaKM XBACTJIMBBIM TOHOM, KaKUM HUKOTAA He CKaxyT: «[a s u
YUTATh-TO TOJIKOM He yme». Ho moyemy?!

dusnKa cOBEpIIEHHO HE3aCIyKEHHO CUMTAETCSl HAyKOM TPYJHOM, HEMPAKTUYHOM U 3aHY/IHOW.
Tpynnasa? Bosmoxno. Henpaktuunas? Pasymeercs, Her. Bonee Toro, eciy meltarbCsl «IpogaTh»
(usuKy mmpokor myOIMKe, MOYTH BCErJa pedb 3aXOMUT O TOM, KaK € €€ MOMOIIBI0 CTPOUTh MOCTBI
WJIY 3aITyCKaTh PAKeThl, TO €CTh O TOM, KAKUM 00pa3oM (pr3MKa CITyKUT (PYyHIAMEHTOM 17151 TEXHUKH
Y XUMUM.

A kak Hacuer 3aHyAcTBa? TyT-TO M BO3HMKAET INIaBHBIN Borpoc. Kak Ham mpencrasisiercs,
npo0iemMa B TOM, YTO MPAKTHYECKask CTOpOHA (PU3MKHU BHIISTUYMBACTCS B yliepO nHTepecHou. [laxe
0¥ TEXHUYECKOTO CKJIA/Ia BPOJie MHXEHEPOB WM MTPOTPAMMUCTOB OOBIYHO HE MYT AAJIbIIe MeXa-
HUKU U 2JIEKTPOMarHeTu3Ma, a Be/lb TaM-TO U HauMHaeTcsl camoe Becesbe. M oueHb kajb, Belb,
OTKPOBEHHO rOBOPSI, B IOCJIETHIE TO/bI CICJIAHO YAPYYAIOIIe MaJIO CEHCAITMOHHBIX OTKPBHITUH B 00/1a-
cTu (PU3UKU OJIOKOB U PHIYATOB.

! Koma MUCCHUC Fonz[6epr IpoynTajlia pyKOIIMCb, OHAa HAKOHEL IIPU3HAJIACH, YTO Ha HAlIEM II€PBOM CBUIAHUU IIPUKYCUJIA A3BIK U
TUTAHUYECKUM YCWIUEM BOJIY 3aCTaBUJIa celst He TOBOPUTHL HUYETO HO)IO6HOFO.

8
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Bpaxne6noe oTHomeHue K (pU3MKe, MOXOKe, KPEMKO YKOPEHUIOCh B OOIIECTBE, MOITOMY
CTaJIO TPYJHO BECTU TUCKYCCUH, HEe U3HYPsIsl CilyliaTeneil. 3areBasi Oecey 0 HayKe CO «IITaTCKUM»,
MBI, TIPOTIOBEAHUKY U MPOMAraHIUCThl (DU3MKH, YACTO YYBCTBYEM, YTO IBITAEMCS 3aCTaBUTh YeJIO-
BEKa eCTb IOJIe3HBIE OBOIIM U MOABOAMM II0J] 3TO KaKyI0-TO pallMoHajbHYI0 0a3y. Mbl HUKOTIa He
HAYMHAEM pa3roBOp O (PU3UKE CO CIIOB «ITO Ke TaK BECEJIO U MHTEPECHO | », a TIOUTH BCETrla FTOBOPUM:
«ITO K€ TaK HYKHO U MOJIE3HO», OTYETO, KOHEUHO, BCE BECEJIbE TYT KE U YJIETYUUBACTCS.

B snoxy, koraa nmocTosHHO MOSIBIISIIOTCSI HOBBIE TEXHOJIOTHH, HeoOXxoauMa BceoOrast gpyHa-
MeHTaJIbHAs1 Hay4YHast paMOTHOCTh. C Ipyroi CTOPOHBI, YTOOBI TOHUMATh HAYKY, HEe HY)KHO JIOTIOJTHU-
TEJIbHO TMOJTyYaTh MATUIETHEe Bhiciiee 00pazoBaHue. UToObl MIOHUMATh, B Y€M COCTOUT CYTh PEBOJIIO-
IIMOHHBIX OTKPHITUI B KBAHTOBBIX BBIYMCIICHUSIX WM KOCMOJIOTHH, COBCEM HE TpeOyeTcs MoAPOOHO
3HaTh, KaK ycTpoeHa ¢usuka. OIHAKO BaXXKHO TIOHUMATh, TIOYEMY STU OTKPBITHS TaK BAXHBI U KaK
OHH CIIOCOOHBI BO3IEMICTBOBATh HAa TEXHOJIOTHIO U HA HAIIy KU3Hb.

W neno He B TOM, UYTO JIIO/ISIM ITPOCTO HAJI0 MOHUMAaTh KOHKPETHYIO TeopHio. Pu3KKa — I1aBHast
MHIyKTUBHAsI HayKa Ha CBETE, U €CITM YeJIOBEK Hay4YHMTCs MOHMUMaTh, KaK 3Ta HayKa pa3BUBAETCs, OH
CMOET MPUHUMATH Ky/ia OoJiee pa3yMHbIe PEelleHusI IO CAMBIM Pa3HBIM BOIIPOCAM — OT IJI00aTbHOTO
MIOTETUIEHHUSI JI0 «TEOPUH Pa3yMHOT'0 3ambicia». Ham mpencraBisieTcsi, YTo Mbl JIydIillie IPYTUX yMeeM
BO3paxkarb TEM, KTO C HAMM HE COIVIACEH, HE IIPOCTO HACTOMYMBBIM «HET», a JIOKa3aHHBIMU (haKTaMHU.

B yacrHoctu, B CIIIA nonoxeHue ¢ oOyueHueM MaTeMaTuKe U TOYHBIM HayKaM IPOCTO KaTa-
cTpoprUIecKoe — IKOTbHUKH IMOKA3bIBAIOT PE3Y/IbTAThl FOPa3/I0 HUKE CPEHErO M0 CPABHEHUIO C JIpY-
TMMU pa3BUTHIMU cTpaHaMu. HO B TOM HeJib3s1 BUHUTH TOJIBKO MOAPOCTKOB, UX YUUTENEH W, €CITH
yX Ha TO MOIIUIO, TPOrpaMMy BCeoOIIero cpeJHero oOpa3oBaHusl.

Ha camom gnene sta mpobnema Kyga IIMpe, OHa 3aTparuBaeT BCe CTOPOHBI KW3HU. [Ipocto
y IIKOJIbHUKOB OHA TMPOSIBJISIETCS sIpUe BCEro — Bellb HE CTaHEIllb K€ 3a/1aBaTh MATHICCATHIETHUM
OS7ASIM 1 TETSIM HayKoOOpasHbIe BOMPOCH Bpone «Y TeOsl AeCATb Kyp, MATh Thl CheJl, HAa CKOJIbKO
y TeOs MOACKOYMT XosiecTeprH?». Ecn MocMOTpeTh ¢ TOYKM 3peHHs TaK Ha3bIBa€MOU MPOOIEeMBbI
MPAaKTHUECKOTO MPUMEHEHU S, BCs TIPUKJIaHAS MaTeMaTHKa KaXkeTcsl TOMHbIM adcyproM. B kaxaom
KJIacCce HAXOIUTCS MHOXECTBO JIeTel, KOTOpble MOIHUMAIOT PYKU U CripammBaioT: «CKaxure, a B
KU3HU MHE asredpa Korjaa-HuOyAb MOHAI00UTCS 7» — U JIENIAlOT BBIBOM, YTO €IUHCTBEHHAS 1IeJTb U3Y-
YEHUSsI TOTO MPeIMEeTa 3aKTI0UAETCs] B XOPOIIUX OLIEHKAX.

Jxon Annen [Naynoc B cBOel BETMKOJIETTHON CEprM KHUT THUIIET 00 SMUAEMUH «apudMeTnyie-
CKOM HErpaMOTHOCTH», a B PsAJIc UHTEPECHEHIIINX 3CCe, KOTOPbIe OOBIYHO HE MOMAaloTCs IIKOJIbHU-
KaM U CTy/IEHTaM, MbITAETCS Pa3BUTh y YUTATENEH CIOCOOHOCTb KPUTHUYECKH BOCTIPUHUMATD YUCIICH-
Hble KOHIIEMIIMY U TIOKa3aTh (10 HallleMy MHEHHUIO, YCIIEITHO), YTO MaTeMaTuKa MHTEpEeCHa OTHIONb
HE TOJIbKO CBOMMH MPAKTUYECKUMU MPUIIOKEHUSIMU BPOJIe MOABEACHM S OajlaHCca eKeMECSYHbIX pac-
XOZIOB WJIA TIPOBEPKH C/IauM B MarasuHe.

Bo3MoskHO, BBI yke ycrnenu yOeIuThCs Ha OIIbITe, UYTO B (PU3HKE CYIIECTBYET TaKOM K€ Pa3phbiB
MesX1y MPaKTHKOM 1 ceHcarmei. Cyxue Kypchl MEXaHUKH BIIOJTHE CIIOCOOHBI OTBPATUTH OT (PU3HKH,
HO Hay4Hasi (paHTACTHKA, ra3eTHbIE CTAThU O KPYIHBIX OTKPHITHSX UM TTOCIEHNE CHUMKH C KOCMHU-
YeCKOro Tejieckorna «Xab0/1» MPUBJICKAIOT K Hel CHOBA.

OpHako B HayyHOH (DAHTACTHKE U Fa3eTHBIX CTAThsIX PEIKO UIET pedb O CEHCALMOHHBIX IPO-
pbiBax B 001acTy (PUBMKU HAKJIOHHOM TJIOCKOCTH.

Her — ecnut yx myO/MKy YTO-TO BOJIHYET, 3TO, CKOPEE BCETO, OTK PHITH S, KACAIOIIUECS IBOMIOLUH
BcenenHoit, nim MaciradHble SKCIIEPUMEHTHI Bpoaie BosbIioro agpoHHOro Komaiaepa, uim cBejie-
HUS O JKM3HU Ha JIPYTHX TulaHeTax. Mbl y’ke TOBOPWIIM, YTO B JIEBATHU CIy4asx U3 JAECSATH MOMBITKH
00cynuTh (PU3KKY B a9PONIOPTY WM 32 KOKTEIISIMU MPUBOIAT K TOMY, YTO HAM TaKy He JAIOT TeJie-
(poHUMK U IPUXOIUTCA €XaTh JOMOW B FOPOM OJMHOYECTBE, HO B OCTaBILIEMCS OIHOM CJIy4yae Ipo-
MCXOJUT HacTosilIee uyJo. beiBaeT u Tak, 4To y HAC MOJTydaeTcsl He OeIUHOK, a quaior. Muaorna,
OYeHb PEAKO, HAM BE3€T U HAC YCAKUBAIOT PSZIOM C YEJIOBEKOM, Y KOTOPOT'O WJTH B IIIKOJIE ObLT (peHo-
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MEHAIBHBIN yuuTesb (pu3uku, win gsamomka padoraer B HACA, wim oH caM MHKEHEep U CUMTaeT,
YTO HAIIM yYEHBIE 3aHATHS — HUKAKasi He YyIllb, a IPOCTO MUJIOE MHTEJTUTEHTHOE Yy/IauecTBO.

B Takux cinydasx Oecefa TeueT 1o COBEpIIEHHO MHOMY pyciy. Cydaercs, 9YTO Mbl HATAJTKHU-
BaeMcsl Ha YesloBeKa, KOTOPOro JaBHO MHTEPECOBaJIO, Kak ycTpoeHa BceeneHHasi, MPOCTO OH HUKAK
HE MOT COOOpa3uTh, KAKMe KJIIOYEBbIE CJIOBA MCKaTh B «Bukumenum». A MOXeT ObIThb, B TIOCIIEAHEM
BBIITYCKE HAYYHO-TIOMYJISIPHOTO JKypHaJIa MM TOTaslach MHTEPECHAs 3aMeTKa M XOTeJIoCh Obl y3HATh
000 BceM nonoapoOHee. BoT Kakue BOIPOCH 33/1aBaJIM HAM HEJJABHO:

v ToBopsT, BonbI10ii aipOHHBIN KOJTafiiep CO3ACT TaKKe MaJIeHbKUE YePHBIE JIbIPbl, KOTOPBIE
yHuuTtoxar Beenennyio. 1o npasaa? (BoT Bam JMIHee JOKA3aTesIbCTBO — Kak OyATO MX Mao, —
Y10 (PM3MKHU B KOJUIEKTUBHOM CO3HAaHUM YOKHYTBIE Mpodeccopa, KOTOPhIE CIAT M BUASAT, Kak Obl
YHUYTOXHUTb 3eMJIIO. )

v/ BO3MOXHO J1 IyTelecTBie BO BpeMeH! ?

v/ CymiecTByIOT Jiu napajiebHble BCeJIeHHbIE?

v Ecnu BeenenHas pacimmpsieTcs, TO Kyjia ¥ BO 4T0?

v Uro Oyper, ecii MocMOTpeTh Ha ce0s1 B 3epKaJio, KOTa My TelecTBYeIb CO CKOPOCTBIO CBeTa?

VImeHHO Takue BOITPOCH B MEPBYIO OUYEPEe/Ib M 3aCTABUJIM HAC B CBOE BpeMsI OIOOUTH (PU3HKY
Bcell nymion. Bosee Toro, mocneaHuid BONPOC B 9TOM CIIMCKE 3a/1aBajl Aake camM DUHINTEUH — U
MMEHHO 3TOT BOIPOC CTaJl OJIHUM U3 IIABHBIX CTUMYJIOB, MOOYAMBIIMX pa3padoTaTh CHEHUAIbHYIO
TEOPHIO0 OTHOCUTENILHOCTH. MIHaue roBopsi, KOraa Mbl paCCKa3biBaeM, YTO MBI JieJlaeM, TO OOHApYKH-
BaeM, YTO HEKOTOPBIX JIIOIEH — MyCTh JaXe ST JIOAM BCTPEYAIOTCs KpallHe PeJKO — MHTEPECYIOT B
TOYHOCTH Te K€ aCTeKThl (PU3UKH, UTO U HAC.

Camblii OYEBHIIHBIA CIIOCOO PEIIUTh 3Ty 3aJady — CIeaTh OTBEThl HA BBILIETIPUBEICHHBIC
BOIPOCHI O0J1ee JOCTYITHBIMU, OCBETUTH X B YUEOHBIX MaTepuasiax 1o (pu3nke u Marematke. bosb-
IIIMHCTBO aBTOPOB YUeOHUKOB ITOJIAraloT, YTo cAeNaloT (U3MKY Oojiee yBIeKaTeIbHOM, eCIIA TOMECTST
Ha 00JIOKKH CBOMX TBOPEHUI M300pakeHHsI BYJIKAHOB, JIOKOMOTUBOB U MoJHUI 2. [1o Bcel BUAMMO-
CTH, OHH CUUTAIOT, YTO B pe3yJIbTaTe IIKOTbHUKH MIOCMOTPAT Ha KHUKKY M BOCKIMKHYT: «KpyTo! Bot
Terepb sl BUXKY, UTO (PU3MKa MMEeT OTHOIIECHUE K KU3HHU!» Halll ombIT MokasbiBaer, 4To Ha TaKoM
MSIKMHE IIKOJIbHUKOB He MpoBeenib. [lake eci 0010XkKa UX U MPUBJIEYET, OHU 3arJISTHYT B OIJIaB-
JieHe B Mouckax naparpada «Kak BeI3BaTh MOJIHHMIO CBOMMHU PyKaMu» U OyAyT ellle CUIIbHee paso-
YapoBaHBI, He OOHAPYKUB €rO.

Kcraru, X0TUM ynoMsIHYTb, UTO B HACTOSIIIEN KHUT'€ MBI 3TOTO MIOIX0/1A HE TPUIEP)KUBAEMCS.
37ech Bbl He HaiijieTe pOCKOITHON rpadvKu® U BOOOIIe HUYEro TaKOro, U3-3a Yero M3iaHue KHUTU
MorJ1o Obl cTaTh Joposke. Harr mogxon OyaeT oueHb MpOoCThIM: (pr3KMKa MHTEpecHa cama 1o cede. [la-
1a, Tak ¥ ecTh! A eci Bac Hy’)KHO YTOBapuBaTh U JAJIbIIE, Mbl TOPKECTBEHHO OOeIaeM 00eCreYnTh
HE MeHee IMSATH CKBEPHBIX IITYTOK Ha I71aBY (B TOM YMCIIe TUIOCKUE KajaMOypbl, 00poiaThie aHEKIOThI
1 yoorve KapTMHKU ¢ MpeTeH3ueit Ha oMop). YToObl JaTh BaM IMpeACTaBIeHHe O MOJA0OHOrO poaa
IOMOpe JJIsi CEMEHOTO MOJb30BaHus1, TIPUBEEM MPUMeEp.

Bonpoc: Yto nenaer GOTOH Ha JUCKOTEKe?

Omeem: 3anycKaeT CBETOBYIO BOJIHY !

Tak BOT, Kax/asi IJlaBa STOW KHUTU OyJeT HAYMHAThCS ¢ 3a0aBHOM KapTUHKH, UJUTIOCTPUPYIO-
I1Iell HEMPOCTUTENBHO Iy PaIKUi KaslaMOyp, U C BOIIpOca O TOM, Kak ycTpoeHa Beenennas. OtBevast
Ha 3TOT BOIPOC, MbI MIPEAJIOKUM BaM IyTEUIeCTBUE MO TOH (pu3MKe, KOTopasi C HUM CBsI3aHa, a K
KOHILy IJIaBbl, HaJIleeMCsl, TIOKPOB TallHbI, OKPYKAIOLIUIA STOT BOIPOC, OyAeT CHAT, a 3a0aBHas Kap-
THHKA — [IPU YCJIIOBUM, KOHEYHO, UTO Y Bac OyleT BO3MOKHOCTh B3IJISIHYTh Ha Hee ellle pa3oK — BHe-

2 o o o
Ha OHOU TaKOU «IOMOPUCTUYECKON» 00JI0KKE OBLIN I/I306pa)KeHLI KEIJ, pas3j€Talluecd OT Mda4a 1Jid 60yJII/IHFa, YTO, IO MBICJIX
aBTOpPa, CUMBOJIU3UPOBAJIO CTYJCHTOB, NOPAXKEHHBIX MOIIBIO U pa3MaXxoOM (I)I/ISI/I‘ICCKOIjI HayKu.

3 XOTs1 OIUH U3 ABTOPOB YTBEPXKAAET, YTO BCE HAIIIM WJIIOCTPALIMU WX OCTPOYMHBI, WJIN ITO3HABATEJIbHBI, UJIK U TO U IPYTOE€.
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3aITHO CTAaHET YMOPUTEIBLHO CMEITHOM. DTO MbI MpOoJiesiaeéM UMEHHO TaK, Kak, M0 BalleMy MHEHHIO,
TMIOJIOKEHO YUEHBIM, TO €CTh KpaiiHe 3aKOBBIPHCTO M OOMHSIKAMH.

Bcee 310 He 3HA4YUT, 4YTO IJId TOrO, ‘{TO6LI MOHATH HAC, HY’)KHO HEIIPEMCHHO 6bIT]) I'€HUEM B
obnactu (pU3MKH, — COBceM HaoOopoT. Haina 1esib — HaiiT 0071acTh epeceyeHust MexXly TeMH, KTO
MOHUMAET, KaK BeJIMYaBbl ¥ BOJIIEOHBI (pM3UUYeCKIe OCHOBBI BCelleHHOM, M TeMU, KTO CKopee YObeTcst
TAXKEJIbIM ITPEAMETOM, KaK BLIPAKACTCA HBIHCHIHASA MOJIOACK KD, YEM NOITYCTUT, ‘{TO6BI €ro 3aCTyKajaim
B paJinyce CTa METPOB OT TPAHCHIOPTHUPA.

MHorue aBTOpBl Hay4HO-IIOMYJISIPHOM JIMTEPATYphl, JTULIEHHbBIE BO3MOXHOCTH WUTIOCTPUPO-
BaTh CBOM MBICJIA (DOPMYJIaMH, MPUOETAIOT K aHAJIOTUSAM — HO Oe/la B TOM, YTO YUTATEIIO IAJIEKO He
BCer/1a MOHATHO, YTO HAMMCAHHOE — 9TO MMEHHO aHAJIOT U, a He OyKBaJIbHOE onucaHue 3a1aun. Ove-
BUJIHO, UTO TPH 3aIlpeTe Ha UCIIOIb30BaHNe MaTeMaTHKU OyIeT Hem30eXKHO yTepsiH U CyIIeCTBEHHBIN
9neMeHT (pU3MKKU. MBI 5Ke XOTHM JIOHECTH JIO YUTATEJIsl, YTO HaJl 33/1aUeii CTOUT MOyMarTh, Jaxe eCin
HE pacrofaraenib (popMyiamMu JAjIsl €e YUCIEHHOTO PellIeHUsI: IJIABHOe — MMOHUMATh, YTO HA CaMOM
Jene MPOUCXOUT, a MaTeMaTHUeCKHe BBIYHCIICHUSI — 9TO, B KOHIIE KOHIIOB, HE OoJiee ueM mareMa-
THUYECKUE BBIYUCIICHN .

[Momo6HOe omvcaHWe HATAJKWBAeT HA BOMPOC: a YTO BaM, SUIETOJIOBBIM, HYX)KHO OT MeHs?
Korzaa mbl nvicanu 3Ty KHUTY, TO M30aBUIIMCh OT KaKUX Obl TO HA OBbLIO MPEAB3STHIX NPE/ICTABICHUI.
JlokazatenbCTBa, KOTOPBIE MBI IIPUBOJIMM, BCE /IO €IMHOTO OCHOBAHBI HA CAMBIX JIEMEHTapHBIX CBe-
neHusix. Mbl BOBCE He XOTUM 3allyrMBaTh BaC MaTeMaTUKON WM XYTKMMU (popmysiamu. 1 BooOIe
HaMepeHbl N30aBUThCs OT HUX pa3 U HaBcerna. [1ycTh He myTalTcs 1moj Horamu. Bee, Kpome OTHOI.

Bor ona:

E=mc"*

Hy, Bot u Bce. CoBceM He O0JbHO, MpaBaa’?

11
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I'maBa 1
CnenmaabHasi TEOPUsI OTHOCHUTEJHLHOCTH

Ymo oOyoem, ecau nocmompemv Ha ceOsi 8 3epKAN0, Koe2od
nymeutecmeyeutb Co CKOpOCHbvIO ceema?

Mpamo Hé BRaw!
;of, h%o/\ibv\il\o

mak Ovicmpol

-,

POTOR B VKACE BCTOMUHAET (OBbITUS
TOCAEARUX (TA AET

KakvimMu Obl HM ObLTM BOCHIOMHMHAHMSI O IIKOJIBHBIX TOJaX, B HUX BCErJa €CTh OHA OOIIast
JIeTaJIb: B KQXKJIOM KJIacce Beera HaXoIMIach FOPCTKA JIETEN — CAMBIX «KPYThIX», — MBUIAIONIUX HEYTO-
JIUMOM CTPACThIO BHICMEMBATh BCE U BCS BOKPYT. BOT MovemMy Ham Tak HpaBUTCS CUUTATh CEOs «Kpy-
THIMHU pebsATamMu» B (pU3MKE — €M Takoe BooOIe Bo3MoxHO. [IpuBenem npumep?*. Yacts npenu-
CJIOBUSI MBI Y/ICJTJTH TOMY, UTO TIOTEIAMCh HaJl aBTOPaMK YIYEOHUKOB, KOTOPBIM ISl «OJKHMBJISIKA»
(bm3UKY TPeOYIOTCS TPUPOJHBIC KATAKJIN3MBI, CIIOPT WJIM MAIIIUHBI ¥ MEXaHU3MBI 1y/IOBUIIHOW MOIII-
HoctH. Tak BOT, Mbl BOBCEe He OepeM CBOM CJIOBa Ha3a/l, OTHAKO CIPABE/IIMBOCTU PAJIU CTOMT CKa3aTh,
YTO B HEKOTOPHIX U3 3THX JYPALIKUX MPUMEPOB €CTh PallMOHAIBHOE 3epHO. OUeHb MaJICHBKOE.

Jla, Beib B mIyOMHE AYIIX Mbl 3HaeM, 4To (heCTUBasb (PM3UKM HEBO3MOXKHO HavyaTh Oe3 (eii-
epBepkoB. Ecin Obl BbI KOT1a-HUOYIb OBUTH HA Tipa3iHOBaHMHU [IHs HE3aBUCMMOCTH B MecTHOM Top-
TOBOW MaJlaTe W PelIUIA MPUBHECTH B TOPKECTBA HEMHOTO (DM3HMKH, Bbl Obl 3aMETHIIH, YTO MEXIY
QJIBIMH BCTIBIIIKAMU B HeOe U TPOXOTOM Pa30pBABIIMXCS TIETAP/L TPOXOAUT HEKOTOpOoe BpeMsi. B3phiB
BUJIHO 32 HECKOJIBKO CEKYH/I IO IpoxoTa. BeposiTHO, 4TO-TO MogoOHOe Bbl HAOJIOAIM 1 HA MacIITad-
HBIX POK-KOHIIEPTaX, KOIJIa BaM JIOCTABAJICsl OWJIET B TIOCIICTHUIN PS/I: MEXKIY MY3bIKOW M MY3bIKaH-
TaMu 0OpasyeTcst 3a30p. 3BYK PaclpoCTpaHsieTcss 04eHb OBICTPO, HO CBET — ellie ObIcTpee.

4 3a0/1HO 1 JaIuM O4YEPEIHOIO IMHUHKA.
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Tak uuFMAAbHoT

GApWE
Buye ANV

Toganbwe!
Phﬁu
navuu!

TAAMAEA M3OBPETAET WAEAABHHIA (TIOCOE
OTWMBATL HAAOEBWINX TIOKAOHHMULL

B 1638 rogy ['anueit u3 [1u3bl (01MH U3 IEPBBIX «KPYTHIX pedT» B (PU3MKE) MPUAyMal, Kak
BBIYHCIIUTH CKOPOCTb CBETa. DKCIIEPUMEHT BBITJIsIE ey oM oOpa3zoM: [ amueit crosis Ha Xome
CO CBETHJIHUKOM, a €r0 IIOMOIIIHUK CO CBOMM CBETUJIBHUKOM YXOMJI IAJIEKO-/1aJIeKO U B30MpaJICs Ha
Apyrou xoam. OHM CUTHAJIWIIY IPYT OPYTy CBETMIIBHUKAMHU — TO 3aKPbIBAJIM LITOPKY, TO OTKPbIBAJIM.
Kaxapiil pas, korga ['anuieit Buesn, 4To NOMOIIHUK OTKPbIBAET UM 3aKPBIBAET IITOPKY, OH Jej1al
TO K€ CAMO€ CO CBOMM CBETMJIbHMKOM — M HaoOOpoT. [anmuiieil Hagesyics, 4To ecau XOIMbl OyayT
JOCTaTOYHO AAJIEKO, MOXKHO Oy/eT U3MEpUTh CKOPOCTh cBeTa. Hu 0 Kakoil TOUHOCTH peun He ObLIo,
HO ["anuieil Bce paBHO MOJIOJEL, TOTOMY YTO XOPOLIO MPUAyMal U K TOMY e IpHUIleN] K BechMa
3aHSATHOMY BBIBOJLY: CKOPOCTb CBETa JIMOO OECKOHEeYHa, JIMOO YEPTOBCKU BEJIMKA.

B cneyromiye HeCKOIBKO CTOETHI (PU3UKHM HECKOJIBKO Pa3 OLIEHUBAJIM CKOPOCTb CBeTa C 00JIb-
111efl TOYHOCTBIO, HO MbI He OyJJeM MY4UTb BaC CJIOKHBIMHU BBIUMCICHUSMU WM JIETATbHBIMU ONKCa-
HUSAMM XUTPOYMHBIX SKCHEPUMEHTAIBHBIX YCTAHOBOK. JJ0CTaTOYHO CKa3aTh, YTO 4eM Jajiblie, TeM
CUJIbHEE XOTeI0Ch (PU3MKaM MPOIUTh CBET Ha cBeT. HeCKOJbKO yUeHBIX, B TOM uKcie AboepT DiiH-
IITEeWH, MPEeoOKWIN, YTO HEBAKHO, CTOMIIb Thl MJIM JBHUIAEIIbCs, KOra U3Mepsielllb CKOPOCTh
CBETa, — BEJIMYMHA €€ OT TOro He MeHsieTcsi. OHU ObUTH MTPABHI.

Ceityac cunTaercs, 4To CKOpocTh cBeTa paBHa 299 792 458 meTpoB B cekyHy. B nanbHenmem
MBI He OyJieM chlnaTth g pamu, a MPOCTO JI0rOBOPUMCS Ha3bIBaTh CKOPOCTb CBETA € — OT JIATUHCKOTO
CJIOBa celeritas, 4TO 3HAUUT «ObICTpOTa». VI3MEpUTh ee pu MOMOLIM KyXOHHOIO TaliMepa U pyJeTKU
He Noy4yuTcsi. YToObl BBIUMCIUTD € HACTOJIBKO TOYHO, HYKHbI aTOMHBIE Yachkl Ha aTomax 1e3us-133.
HayuHoe coo0111ecTBO 1I0rOBOPUIIOCH ONIPE/IeIATh CEKYHAY Kak poBHO 9 192 631 770 xapakTepHbIX
BPEMEH W3JTy4YEHUs1 CBEPXTOHKOIO Iepexofa B 1e3uu-133. MoxkeT mokas3arbcs, 4TO 3TO M3JIULIHE
BCE YCJIOXKHSET, HO Ha caMOM JieJie Tak ropasfo mnpouie®. To ecTb ceKyHIa, Kak U pa3Mep Balleil
IUIATB, — BEJIMYMHA, KOTOPYIO MbI OIpeesieM, OMUpPasich HA MaTepUaJIbHbIE JaHHbIE: OY€Hb MHOTO
(u3KKOB MOTyT caenaTh cebe 0OYeHb MHOTO LIE3MEBBIX YaCOB, U MOCKOJIBKY BCE aTOMBI L1€3Us1 BEAYT
ce0s1 OIMHAKOBO, BCE 9TU Yachl OyyT OTMEPSTh OTUHAKOBOE BPEMS.

WTtak, Mbl HallTM KpaiiHe HEOPMHAPHBIN CIOCOO OIPe/IeNIeHUsT CEKYH/IBI — HO KaK 9TO [IOMOKET
U3MEPUTH CKOPOCTh cBeTa? CKOPOCTh — 3TO OTHOLIEHWE PACCTOSIHUSA KO BPEMEHU, HallpUMep, KUJIO-
METPHI B 4ac, a MOCKOJIBKY MBI YK€ ONPENENINA CEKYHILY, Y HAC €CTh HEKasl ToUKa onopbl. Ocranoch

3 [o kpaiiHeii Mepe Tak rOpa3Io MPOLIE VT TeX YUeHbIX, KOTOPBIE 3HAIOT, YTO TAKOE CBEPXTOHKHIA Iepexof. BaM 31oro 3Hath He
HaJI0, Ha KOHTPOJIBHOIT 9TOTO He GyeT.
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BCETr0-HABCET0 ONpeAeanTs MeTp. Kazanoch Obl, B 3TOM HET HUYETO CJIOKHOTO: BeIb METP Y HAC POBHO
METp JUIMHOU. bepellb MOPTHOBCKYIO JIMHEWKY, U [€J10 ¢ KOHIIOM. TOJIBKO BOT CKOJIBKO 3TO — METp?

C 1889 o 1983 rox, ecim yenoBeK XOTes TOYHO Y3HAaTh COOCTBEHHBIH POCT, MY HYKHO ObLIO
noexarb Bo @panimio, B MexayHaponHoe 010po Mep 1 BecoB B ropozie CeBpe, HOUTH B XpaHWIHIIIE,
B3SITh TaM TUIATUHOBBINA 3TAJIOH METpa U U3MEPUTH ceOsl. DTO HE TOIBKO XJIOMOTHO (M MPOTUBO3a-
KOHHO, €CJT1 3a0J1arOBpeMEHHO He TOMPOCUTD Pa3pellieHus1, He 3a0bIB CKa3aTh «IOKATYICTa» 1 «CIia-
cnb0»), HO M, KaK MPaBWJIO, KpaiiHe HETOUHO. BOJBIIMHCTBO MaTepuasoB, B TOM YMC/Ie U IJIaTUHA,
NIpY HarpeBaHuu pacimpsiiotcs. [Ipu crapoil cucteMe B KapKyio MOTOLy METP OKa3bIBAJICS YyTOUKY
JJIMHHEE, YEM B XOJIOIHYIO.

Tak BOT, BMECTO TOTO YTOOBI ITOJIb30BATHCS ITATIOHOM METPA, Mbl O€PEM 4achl, KOTOPbIE TOYHO

OTMEPSIOT CEKYH/Ib, U OIIPEAE/IsiEM METP Kak 1299 792 458 oM TOTO paccTosiHusA, KOTOPOE POXOAUT
CBET 3a OfIHY CeKyH/y. UTOOBl OKOHYATEIbHO PacCTaBUTh BCE IO MECTaM, IMOSICHIO, YTO MbI TOJIBKO
41O caenaau. Msl ckazanu: «CKOpocTh CBeTa Mbl 3HaeM TOYHO, ¥ OHa IocTosiHHa. Ho BOT ¢ meTpamu
BBIXO/IUT HEKOTOpas IyTaHUIA, U Ceyac Mbl ee IPOSICHUM». Bce 3TU CI0KHOCTH 03HAYAIOT, YTO MbI
MOXEM 33/1aTh METP Yepe3 CKOPOCTb CBETA M CEKYH/AY U UTO Telepb BCE MOJb3YIOTCS OJHON U TOM
K€ CUCTEMOM U3MEPEHUS.

Onnako He 3a0bIBaiiTe, YTO ITIABHOE — TO, YTO CKOPOCTh CBeTa He OeckoHeuHa. He moHnmaere,
OT Yero TyT NpUXoauTh B BocTopr? Toraa mpurotoBeTech K B3phIBY (prstocopuiecKkoir G0MOBI: ecitu
CKOPOCTh CBETa He OECKOHEYHa, 3HAYMT, Mbl BEYHO CMOTPHUM B Tiporrioe. Ceiiuac, KOrjaa Bbl YMTaeTe
3Ty KHUTY, KoTopas Haxogurcs B 30 caHTMMeTpax OT BalllMX IV1a3, Bbl BUIUTE €€ TaKOM, KaKoil OHa
OblIa MPUMEPHO MIJTMAPIHYIO J0JIO CeKyHAbl Hazal. COTHEeYHOMY CBETY TpeOyeTcsi OKOJIO BOCHMHU
MHHYT, YTOObI TOWTH 0 3eMJIM, TaK YTO €CIIH IMATh MUHYT Ha3aJl Hallle CBETHJIO B30PBAJIOCh, y HAC
HET HUKAaKOW BO3MOXHOCTH y3HaTh 00 3tom®. Korma Mbl cMOTpyM Ha 3Be3/bl B Hael [‘anakTuke,
CBETY TpeOyeTCsl COTHH U Ja)Ke THICSUYM JIET, YTOOBI JOMTH JI0 HAC, TaK YTO OTHIO[b HE MCKIIIOYEHO,
YTO HEKOTOPBIX U3 3B€3]l, KOTOPHIMHU MBI JIIOOYEeMCsl, YK€ He CyIIEeCTBYET.

® o KpaiiHeil Mepe B Oimxaiiiue 180 cexyHz.
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I. ITouemy HeJib3s1 ONIPEENUTh, C KAKOH
CKOPOCTBIO ILILIBET KOPaod.Jab B TyMaHe ?

Hu B oHOM 3KCcriepumenTe He Oblia MoTyyYeHa YacTHia, KOTopasi ABUrajiach Obl CO CKOPOCTHIO
OoJTbIlie CKOPOCTH cBeTa’.

[No3BonbTe mpencraBuTh BaM Poikero mo npo3puity Pkaeiii, Oponsyero ¢pusrka, OTBEpruy-
TOro O6H_ICCTBOM N3-3a HECTPUBHUAJIBHBIX TUTUCHUYCCKUX CTAHAAPTOB, INPUHATBIX CPEAU moneﬁ ero
Kpyra. Peokuil cymen «mo3auMCTBOBaTh» TUIATUHOBBIN 3TAJIOH MeTpa u3 MekIyHapOoqHOro Oropo
CTaHJIAPTOB (XOTSI 9TO U He OYCHb TOUHBIN TAJTIOH, OposiueMy (PU3UKY CTOIUTCS Ml OH) U HaIlles Te-
TO Ky4y aTOMOB LIe3H$1, U3 KOTOPBIX MOKHO C/IeJIaTh LI€3UEBbIE YaChl.

Proxuii Pa3BJICKACTCA TEM, YTO BECb JCHbL HAITPOJIET IIBBIPACT CBOU l'[O)KI/ITKI/I8 BIOJIb ABUXY-
1merocst BaroHa. Kaxplil pa3 oH u3MepsieT paccTosiHie, KOTOpOoe MPOJIeTaeT y3eloK, U BpeMsl, KOTO-
pOe YXOOMT Ha TO, YTOOBI ero nposereTb. [T0CKOIbKY CKOPOCTh — 3TO OTHOIIEHUE PACCTOSIHUS KO
BpPEMEHHU, KOTOPOE YXOAUT Ha TO, YTOOBI €ro MPONTH (KUJIOMETPHI B Yac), PBUKMIA MOKET JOCTAaTOYHO
TOYHO BBIYMCIIUTH CKOPOCTH y3€JIKA.

[Nocne yroMuTeNbHOTO AHS, TOCBSIIEHHOTO METAHHIO Y3esKa, PBUKUI JIOKUTCSA craTh, a mpo-
CHITIAETCSI OH B CBOEM YaCTHOM TOBAapHOM BaroHe. [T0CKOJIbKY OKOH B TOBAPHBIX BaroHax HeT, a T0e3]1
elIeT TI0 POBHOMY YYacTKy JOPOTH, PbIkuiA, MPHOTKPBIB ABEPb U OOHAPYKHUB, UTO MOE3] IBHKETCS,
YyBCTBYET ce0s1 HECKOJIBKO JIe30pMEeHTUPOBAaHHBIM. He 3Hal0, 3amevasy I Bbl, YTO AaXe B MaIlliHEe
HWHOIJa HE 3Hafclllb, €ACIIb WU CTOUIIIb, €CJIN HE ITIAAETh B OKHO.

Ckopee Bcero, He 3aMeuaii. BeposTHo, BBl He 3aMeualiv ¥ TOTO, YTO €CJIM CTOMIIIb Ha 9KBATOPE,
TO JBWIKEIIbCS CO CKOPOCThIO Gombiie 1600 KMIOMETPOB B Yac OTHOCUTENIBHO ILIeHTpa 3eMim. A
cama 3emts qrskercs: Bokpyr ComHila ere ObicTpee — co ckopocThio 108 800 kumomeTpoB B yac. A
CoutHile ABMIKETCSI CO CKOPOCThIO MpuMepHO B 800 THICSIY KUJIOMETPOB B YaC OTHOCUTENILHO LIEHTPa
rajJakTuku Mueunsiii I1yTh, KOTOpBIN, B CBOIO O4€pe/ib, HeceTcsl 10 BeesleHHOM co CKOPOCTBIO CBBIIIE
MOJIyTOpPa MIJUIMOHOB KMJIOMETPOB B Yac.

Hac untepecyer 1o, uto Bbl (MM Peikuil) He 3amedaete, yro noesj (3emist, ColHile, rajgak-
TI/IKa) ABUKETCS, HC TOBOPSA YKE O TOM, HACKOJIBKO 6])ICTpO, €CJIM IBUKCHHUEC IMPOUCXOIUT IIJIABHO U
PaBHOMEPHO.

lanuieit ncnonb30Ba 3TOT JOBOM, KOTAa AOKa3bIBal, 4To 3eMis ABMkeTcs BOKpyr CosHia.
BONBIIMHCTBO €ro COBPEMEHHUKOB CUMTANIHM, YTO eciii Obl 3emJis sietesia BOKpYr ConHIa, Mbl Obl
KaK-TO OIIYIIAJIA 3TO JBUKEHHE, & €CIA HET, 3HAUUT, OHA HETIOIBMKHA.

«Epynpa!» — roBopuit Ha 310 ['aymmneit. OH cpaBHII JBMKEHHE 3eMIU C IBUKEHUEM Kopaos
10 CIOKOMHOMY MopIo. ITpyu Takux 00CTOSATETbCTBAX MOPSIK HE MOXET CKa3aTh, IUIBIBET KOPAOIIb WIIH
CTOUT HEIIOABUKHO. 1ot MPUHIMIT UBBECTCH KAaK «ITPUHIUIT OTHOCUTECIILHOCTH Tlames» (HC ImyTaTrb
CO CHElMATbHON Teopuell OTHOCUTEBHOCTU DUHINTEHA, ¢ KOTOPOH Mbl MO3HAKOMUMCSI B CAMOM
OmKaiIeM BpeMeHH).

Cornacuo I'aminero (u Mcaaky HbioToOHY, 1 B KOHEUHOM UTOre DUHIITEHHY), HET OyKBAJIBHO
HHUKAKOTO 9KCTIEPUMEHTa, KOTOPBIA B MOE3/1e, JBIKYIIEMCS TPSMOIMHENHO ¥ pABHOMEPHO, TIPUBE
6bI K MHBIM pPE3yJIbTaTaM, YEM €CJIN 6bI BbI CUACIN HEITOABUIKHO. BCHOMHI/ITC, KaK Bbl €XaJI1 B MAIlIMHE
Y IIBBIPSUIMCH B OpaTUIIKY (DaHTUKAMM, TIOKA POJUTENHN HE TPO3UIINCH «HEMEIJICHHO Pa3BEPHYThCS
U Toexath JJOMOM, €ClIi Thl He MPEeKpaThIllb OOMKaTh Opara, HETOAHUK !». XOTs MallMHA MPU STOM
exaJia co CKOpocThio 80 KMJIOMETPOB B 4ac, a TO ¥ O0JbIIe, Bbl Opocasii (paHTUKH B TOYHOCTH TaK Ke,

7 o o
Te uz Bac, KTO 0COOEHHO TMOAHATOPE B HAYIHOU QJaHTaCTI/IKC, BEPOATHO, CJIbIIIATIN O TUIIOTETUYECKON YaCTULIE 1O Ha3BaHUEM
TaXHWOH, KOTOpasda ABUKETCA 6LICTpe€ CBCTa. TaKon YaCTUIly MOKa HUKTO HE rorimait. TaxvoH Kak (bI/ISI/I‘IeCKa.H qacTtuia, a HC MaTréMa-
THUYECKOE MOHATHUE ITOKA YTO NPUHAIJIEKUT K obacTu Hay‘lHOfI (baHTaCTI/IKI/I, a HE HalllMX UHTEPECOB.

8 Ecnu Bb 33.6I)IIII/I, HaIIOMHUM, 4YTO 9TO y3€JIOK B T'OPOLICK, HpPIBﬂ3aHHbIﬁ K IIaJIKE.
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Kak ecym Obl MallliHa CTosiIa Ha MecTe. HpaBHUTCs BaM 3TO WIIH HET, a BCE 9TU MIAJIOCTH ObLIIM HE YeM
WHBIM, KaK MpoCTeUIMM (pusndeckum onbiToM. C Ipyroid CTOPOHBI, BCE 3TO CIPABEJIMBO, TOJIBKO
€CJIM CKOPOCTb U HaIlpaBJieHUe MAIIUHbI/TIOE3/1a/TIJIAHEThI/TATAKTUKYA B TOYHOCTH (UJTU TTOYTH-TIOUTH
COBCEM) TMOCTOSTHHBI. BbI ObI 3TO MOYYBCTBOBAIM B TIOJHOM Mepe, eclid Obl POAWTENN BBHIOIHUIN
CBOIO YTPO3y ¥ YAAPWJIU TI0 TOPMO3aM.

Tak 4TO, MPOCHYBIIKCH TMOCIE OJaKEHHOW JPEMOTHI, YTOOBI BEPHYTHCSI K CBOMM TOKUTKOO-
pocatesbHBIM SKCTIEpUMEHTaM, PhUKMiA, BEPOSITHO, M HE 3HAET, UTO MOE3]] PABHOMEPHO U MPSIMOJIH-
HENHO JIBUKETCSI CO CKOPOCThIO OKOJIO 20) KUJIOMETPOB B Yac. PpikMii KMIAET y3eJI0K B/IOJIb BAaroHA U
OLICHMBAET €ro CKOPOCTh, cKaxeM, B 10 kunomeTpos B yac. Ero copatnuk ITaukysis, Toxe Oponsunii
(u3uK, CTOUT Ha 3eMJIe, BUIUT ABWXKYIIMICS MOE3]] ¥ TOXE PEeIIaeT Moy4acTBOBATh B SKCIIEPUMEH-
Tax. [Ipy moMoIy 0coObIX PEHTTEHOBCKMX OUKOB, KOTOPHIE MO3BOJISIIOT BUJETh CKBO3b CTEHBI BAarOHa
(1 BXOAAT B apceHasl Kaxaoro opoasiaero ¢gpusuka), [Taukyns Toxe u3mepsieT CKOpoCTh OPOIIEHHOTO
Pooxum y3enka. C HaOmogaTenbHOTO MyHKTa BHE noe3na [1aukysnist BUAUT, UTO Y3€JIOK IBHKETCS CO
CKOpocCThI0 0K0JI0 30 KuomMeTpoB B Yac (20 KM/4 — 3TO CKOPOCTh 110€3/1a, Ha KOTOPOM elieT Prikui,
wtoc eme 10 KM/4 — CKOpOCTh y3eJKa).

Kro xe npaB? C kakoil ckopocTbio aBuxercs y3enok — 10 wim 30 kunomerpoB B yac? Tak
BOT, MpaBbl 00a. MbI OBl CKa3aJIM, YTO Y3€JIOK JBHKETCS CO CKOPOCThIO 10 KUIOMETPOB B Yac omHo-
cumenvro Poidicezo n 30 KUJIOMETPOB B Yac omuocumenvro Ilaukyau.

'./’ [

VTVl 7T

iz

Ternepb nipesicTaBbTe cebe, UTO B HAIIEM TOe3/Ie eCTh yIbTpacoBpeMeHHas Jlabopatopusi, 000-
PYIOBaHHasl Jla3epaMu (JIa3€pHBIN JIyd ClIeJIaH U3 CBETa U, ECTECTBEHHO, JABUKETCS CO CKOPOCTHIO ¢). B
OJIHOM KOHLIE [T0€3/1a PacIoNOKeH Jla3ep, KOTOpbIM yrpasisier Pookuil. B apyrom koHue noesna pac-
TIOJIOXKEHA OTKPbITast OaHKa KOHCepBUPOBaHHOM paconu. Eciu Pookuii HacTpouT f1a3ep Ha KOPOTKHUE
BCIBIIIKK (caMO cOOO0M, 4TOOBI pa3orperh (hacolib, a Bbl UTO MOAYMAU?) M U3MEPUT BpeMsl, Yepe3
KOTOpoe (hacosib HAYHET MOIOTPEBATHCS, TO OH CMOKET BBIUUCIUTH CKOPOCTD Jla3epa U OOHAPYKUT,
YTO OHA paBHa C.

A kak xe [Taukysns? Pe30HHO peAnonokXuTh, YTO OH ONPENEIIUT, YTO BCIIBILIKA CBETA JJOCTUIJIA
JeTeKTopa uepe3 Takoe ke BpeMs. OJJHaKO 34paBblii CMbIC] MOJCKA3bIBAET, YTO OH ONPENENIUT, YTO
CBET JBUXKETCS CO CKOPOCTHIO (¢ + 20) kM/4. Kak MBI yke TOBOPYIIM, DUHILITEHH MPEANOI0KUI, YTO
CKOPOCTb CBETa OJMHAKOBA ISl BCeX HaOoaresieid, HO M0 HAIMM PACCYKICHUSIM BBIXOIUT, 4TO
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JIy4 JJBUKETCSI BOBCE HE CO CKOPOCThIO ¢. CoBCceM He co CKOpocThio ¢ | Heyxkenu BemmKkuid DUHIITERH
ommobacsa?’

[o3aau Bcero KakKMx-To CTPAHUII KHUTH, & MBI y)Ke HapyIIvIv 3aKoHbI (pr3rku. Ham He Obu10
Obl TaK CTHIJHO, JTaKe €CJI Obl Mbl 3asIBUJIMCh HA BEYEPUHKY TOUYb-B-TOUb B TAKOM XK€ IUIAThE, KaK
xo3s1iika jioMa. [loxosxke, Mbl cenu B Jyky. Eciu Obl TONMBKO MOOIM30CTH HAIesNcs: KaKoH-HUOYIb
MaHBSIK-y4YeHBIH, KOTOPBIN TTPOCIeaAnT Obl, YTOOBI 3TO OOJIbIIIE HE TOBTOPUIIOCH, ¥ TIPUBEI Obl KAKOK-
HUOY/Ib KOHKPETHBINA IIPUMED, KEJIE3HO JOKA3bIBAIOIIHIA, YTO ¢ — KOHCTAHTA. . .

Tak BOT, Tako# y4eHbIi y Hac ecTb. 30BYT ero AnbOepT MaiiKellbCOH, U OH JIIOOWII CBET Tak,
YTO CErO/IHSI €ro Ha3BaJM Obl «IBUHYTHIM» WITH IO KPaliHEN Mepe «CO CTPaHHOCTsIMU». Ero HayuHast
Kapbepa Havanach B 1881 romy, koria oH yBonmwics u3 ¢uiota, 4ToObl 3aHAThCs pu3nKoi. Hekotopoe
BpEMsI OH U3MePSLT CKOPOCTh CBETa CaMOCTOSITENIbHO, TToipadaTeiBas B bepiune, [Torcname n Kanane,
a 3aTeM IMO3HAKOMUIICS ¢ DaBapaoM Mopiu. YdaeHble 00beIMHIIINCH, YTOOBI CO3/1aTh elrie 0ojiee XUT-
POYMHBIE YCTPOWCTBA IJIs1 U3MEPEHMSI CKOPOCTH CBETA, BITOCJIEICTBUM 3aHSIB TIEPBYI0 CTPOUKY XUT-
napajoB co cBoei mecHeil «Moct Haj OypHOW peKoil», KOoTopasi poJepkaaach TaM IIeCTh Hellelb
noapsia'’.

Bce atH ycTpoiicTBa ObLIM OCHOBaHBI Ha CIIE/IyIONIEeM ITPUHITHIIE: TIOCKOJIbKY 3eMJIsi COBEpIIIaeT
NoJHBIA 000poT BoKpyr CoJHIIA 3a rofl, UX JadopaTopusl AOJDKHA B Pa3HOE BpeMs Toa IBUTaThCs
B pPa3HOM HarpaBJIeHUU U C Pa3HOM CKOPOCThIO. A M3MepATh, MEHSIETCs JIM CKOPOCTb CBETa TIPU JIBH-
JKEHUH B pa3HbIE CTOPOHBI, IOJUKEH ObLT «MHTepepoMeTp» MalKeIbCoHa. 3/1paBblid CMBICIT MOJICKA-
3bIBAET, UTO, MIOCKOJIbKY 3eMJISl IBUKETCS 110 OpOUTE B Pa3HBIX HAIIPABJICHUSIX, 3HAYECHHE € JJOJKHO
MEHATHCS.

3paBbiii CMBICT Bac OOMaHbIBaeT. MaiikenbcoH 1 MOpiY CTaBWIIM OJJVH SKCIIEPUMEHT 3a JIPY-
MM U JIOKa3aJid, 4To, Ky/ia Obl HM JBUrasiach 3eMJIsl, CKOPOCTh CBETa Be3Jie OIMHAKOBA.

s 1887 roma 310 ObUIa Ta ele roJIOBOJIOMKA, K TOMY K€ OHa MPOTUBOPEUMJIA 3/IPaBOMY
CMBICITY, TaK KaK MOYEeMY-TO MOTy4asloCh, UTO STOT 3aKOH CIpaBe/IJIUB TOJbKO 1Jis cBeTa. Ecnu ezpenib
Ha BEJIOCHIIE/IC ¥ BAPYT BUAUIIIL Pa3bsPEeHHOro ObIKa, TO, MPSIMO CKaKeM, OUeHb BaXKHO U JJAKe CYIlb-
OOHOCHO, KyJia THI €/Ielllb — HABCTpedy B30EIEHHOMY )KMBOTHOMY WM OT Hero. C Ipyroii CTOpOHBI,
€ €CTb ¢, Ky/ia Obl Thl HU JIBUTAJICSI — B CTOPOHY MCTOUHHKA CBETA UJIM OT HETO.

[TpuBenem eie Oosee SpKUiA puMep (Ha TOT HEBEPOSITHBIM CITy4ai, eClIi BaM 0 CUX TOp He
OYEBHHO, HACKOJILKO BCE ITO CTPAHHO). Bbl cBeTUTE J1a3epHOIl YKa3KOM Ha HEKOE BBICOKOTEXHOJIO-
TMYHOE U3MEPUTESIbHOE YCTPOMCTBO, a 3aTeM ompeaessere, YTo (POTOHbI (YACTHUIIbI CBETA) BBIXOISAT

° Her. B jansom ciydae — HeT. Ho ofHax /161 OH Bce-Taky nepemyapui. O6 5ToM MBI TOTOBOPHM B TJIaBe 6.

10 «Mocr nan OypHoii pekoii» (Bridge over Troubled Water) — 3Hamenutbiii xut CaiimoHa u IapdyHkens. — IIpumeu. nepes.
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13 JIa3epHOM YKa3KHU CO CKOPOCThIO prMepHO 300 MIUILJTMOHOB METPOB B ceKyH1y. Eciu nipu 3TOM BbI
HAXOJUTECh HAa XPYCTAJIbHOM 3BE37I0JIETe, KOTOPHIN YJIETAeT OT Jia3epa CO CKOPOCTHIO, PABHOM IMOJIO-
BUHE CKOPOCTH CBETa, TO ecTh 150 MUJIJITMOHOB METPOB B CEKYH/LY, M KTO-TO HAIIPABJISAET JIa3€PHBIM
JIyd Ha TOT e JAETEKTOp CKBO3b Balll 3Be3/I0JIeT, BB BCE PABHO OMPEIEIUTE, UTO JIYY JIETUT CO CKO-
POCTBIO CBETA.

Pa3Be Takoe MoxeT ObITh?!

YUroOBI 3TO OOBSACHUTH, HAJIO MOOIMKE TTO3HAKOMUTHCS C TepoeM (PU3MUECKON HAyKH, YEMITH-
oHOM MUpa B Bece ¢oTtoHa!! — ¢ camum AnbOepToM DUHIITSHHOM.

1 [oHsutn, B 4eM cojib?
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I1. C kako#l CKOPOCTHIO JIETHT JIy4
CBeTa, ecJiM 0eXKNUIIb PSAJOM ¢ HUM?

Korga Ditaimreiin B 1905 rogy o0HapogoBas MPUHIMITE CIEHUATBHON TEOPUH OTHOCUTEITHHO-
CTH, OH CZ€JIaJl 1Ba MPOCTHIX MPEATIONOKEHUS.

1. Kak u lanwieit, oH peanonoKui, YTO €CId JIBUraThCsl PABHOMEPHO M IMPSMOJUHENHO,
MOXHO ITPOJEIIBIBATH KAKME XOUeIlh SKCIIEPUMEHTHI, U UX Pe3yJIbTaThl OyIyT HEOTIMUMMBI OT PE3YIib-
TATOB TAKMX K€ SKCTIEPUMEHTOB B HETIOABUKHOM TIOJIOKEHUH.

(Hy, He coBceM. IOpucThl coBeTyOT HacTauBaTh Ha TOM, YTO CHJIA TSKECTU NMPUIAET YCKOpe-
HHE, a CHelUaIbHasi TeOprsi OTHOCUTEBHOCTH TpeanoiaraeT, YTo HUKaKuX YCKOpeHu# HeT. EcThb
OIpe/Ie/IeHHBIE TIOTPABKH, YUUTHIBAIOIINE CUITY TSDKECTH, HO B IAHHOM CJTy4yae Mbl BITpaBe MpPecrio-
KOIHO UX NMpoUrHopupoBarsb. [lonpaBka Ha CHITY TSKECTH B YCIOBUSIX 3€MJIM KpaliHe, KpaiiHe MaJja
B CpPaBHEHMH C TIONPABKOM HA KPalo YEPHOU ABIPHI, T/ie Oe3 Hee HEBO3MOKHO C/ENIaTh OCMBICIICHHBIE
(puznyeckue BHIBODI.)

2. B ommure ot HploToHa, DUHINTENH MPEATIONOXIII, YTO Bce HAOMOIATeTN OIICHUBAIOT CKO-
POCTh CBETa B IIYCTOM IPOCTPAHCTBE OJMHAKOBO, HE3ABUCUMO OT TOTO, IBMIKYTCS JIM OHH. B Hamem
npumepe PbIKuiA MIBBIPSUT Y3€JIOK U U3MEPSIT €r0 CKOPOCTb, JIeisl JUIMHY BaroHa Ha BpeMs, 3a KOTO-
poe y3eJI0K JoNeTaeT A0 AajibHell cTeHKU. [laukyss cuzen Bo3ie pesibCcoB U CMOTpe, Kak Moe3[ U
y3€JIOK IIPOJIETAIOT MUMO, a IT03TOMY BHJEJ, YTO Y3€JIOK 3a TO € BpeMsl MpoJieTen Aajblie (BIOMb
BaroHa U BJOJIb TOTO Y4acTKa 3eMJIM, KOTOPBIM BaroH 3a 310 BpeMs npoexali). [laukysns Bugen, 4yro
y3eJIOK JBUTAJICS ObICTpee, YeM HaOmonan Peikuid.

Terepb pacCMOTPUM TOT e OIIBIT C JIa3epHOM YKa3kou. Ecim DUHIITEHH ObUT TIPaB (2 OMBITHI
Maiikenscona u Mopiu elnie 3a J1Ba iecsTKa JieT 10 HEero JoKa3aju, YTo TaK U €CTh), 3HAUUT, Phikuii
W3MEPUT, UTO JIA3EPHBIN JIy4 JBHKETCS CO CKOPOCTBIO ¢, U [1auKysist HamepsieT Ty ke caMylo CKOPOCTb.

BonbIMHCTBO (PM3UKOB I71a30M HE MOPTHYB COMJIAIIAIOTCS, YTO € — KOHCTAHTA, U TIOJIb3YIOTCS
€10 HalpaBo M HaJIeBO. B yacTHOCTH, OHM 6€33aCTEeHUYMBO IKCILUTYaTUPYIOT €, 3a4acTyI0 BhIpakas pac-
CTOSIHUS Yepe3 BpeMs, 32 KOTOpbIE CBET MIOKPOET 3TU paccTosHus. Hanpumep, cBeToBast ceKyHIa —
3710 0K0J10 300 THICAY KUJIOMETPOB, TO €CTh IPUMEPHO NOJIOBUHA paccTosiHUs 10 JIyHbl. EcTecTBeHHO,
YTOOBI IOKPHITh PACCTOSIHHE B OIHY CBETOBYIO CEKYH/IY, CBETY TpeOyeTcst OfJHa CeKyHa. ACTPOHOMBI
yaire MoJib3yITCs TEPMUHOM «CBETOBOM rofi» — 310 9 460 528 177 426,82 xunomerpa, IpuMepHO
YeTBEPTh PACCTOSIHUSA 10 OKauIend 3Be3/bl.

Terepb naBaiiTe cenaeM MpeAbIAYIIUNA TpuMep erne Ooee (PaHTACTUYECKUM W TIOapuM
Haremy OpoasueMy (PU3UKY MeKraJJaK THUECKUI TOBApHBIN BaroH. JIJTMHON BaroH OyJeT B OJHY CBe-
TOBYIO CEKYH/y, U Y PbIKero nosiisiercst He TOJIbKO YiMa MeCTa, YTOOBI XOPOIIEHBKO TIOTSHYThCS
T0CJIe CJIAJIKOTO CHA, HO ¥ BO3MOKHOCTb CHOBA IIPOBECTH IKCIIEPUMEHT C JiazepoM. OH cTpesnsier u3
JIa3epHOM MYIIIKU C OIHOTO KOHIIA BaroHa, u, 1o ero CoOOpakeHMsIM, Jia3epy TpeOyeTcs OHa CeKyH/a,
YTOOBI MPOJIETETh BArOH U3 KOHIIA B KOHell. MIHaue Beab U ObITh HE MOXET — BE/Ib CBET JIBHKETCS CO
CKOPOCTHIO cBeTa (ere Obl)!

Opnnako ITaukysns HaOmOKAET JTa3epHBIH JIyd B ABUXKYIIIEMCS TIOE3/1€ ¥ TOBOPUT (CIPAaBEJIHBO),
YTO NIOKA JIyY JIeTeJ1, IepeIHssl CTEeHKa BaroHa TOXe JABUIajiach, a ClieloBaTesbHO, coriacHo [laukyie,
JIyd TIpOJIETeNT Iajible, 4eM rmo pacderam Perkero. To ecth [aukyms oOHapy)kuBaeT, 9To Jyd ImpoJie-
Tes1 Beero 1,5 cBetoBble ceKyHIbl. [T0CKObKY CBET IOKEH ABUTAThCsl CO CKOPOCTHIO cBeTa, [Taukyss
JeNaeT BHIBOJI, UTO BCITBIIIIKA CBETA JOOMpaiach OT jia3epa 10 1enu 1,5 CeKyHIpl.

Eme pa3: Peikuil ToBOpUT, UTO ompeesieHHas OocIeJoOBaTe/IbHOCTh COOBITUN (J1a3ep HCIyc-
KaeT JIy4, a 3aTeM JIy4 JOCTUTaeT LeJIN) 3aHsj1a OfIHy CEKyH[y, a [1aukyJsis roBOpuT, 4TO Ta ke nociie-
J0BaTeIbHOCTh COOBITUM 3aHs11a OOJIbIIe BpeMEeHH. Y 000X eCTh 3aMeuarteibHble CBEpXTOUHbIE Yachl,
cHeJIaHHbIE B OTHOM U TOM K€ MEKTIaKTUIeCKOM Jerio it Oponssunx ¢usukoB. Oba mpoaenamu

BC€ UBMEPECHUSA U BBIYUCIICHUA OJUHAKOBO TOYHO. Kto HpaB?
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Oo6a'2.

Her, npasna. Ecim ckopocts cBeta oguHakoBa 15l Peokero v [aukynu, 3Haunr, [laukysis non-
kKeH OOBSACHATH TO, YTO OH HAONIOAAET, TeM, UTO y HEro CremiaT 4yachl — WM 4TO Y PbhDkero yacel
orcraioT. Camoe HEeNmoCTHMKUMOE, YTO OTCTAIOT gce uacwl B moe3ae Poikero. [laukyns Buaut, 4To
MasATHUKY KayaloTcs MeJIIEHHO, Yachl TUKAIOT MEJJICHHO, U [ake cepaile Peikero ObeTcs MeqieHHee
OOBIYHOTO (€CJIA €CTh YeM ITO U3MEPHTH).

It0 00mwmii 3akoH. Kora Bel BUanTe, KAK MUMO KTO-TO TIPOHOCHTCSI, IMEITE B BUJLY, UTO, C
Ballleil TOUKU 3peHHs], Yachl y HUX OyIyT WATH MeJUIeHHee, IIPOCTO y Bac HET JIOCTATOYHO TOYHBIX
4acoB, YTOOBI 3TO JJOKa3aTh. ECiM BB MOJIHUMETE TOJIOBY U YBUWTE, YTO HAJl BAMU JIETUT CAMOJIET
co ckopocThio 0kosio 1000 KMIOMETPOB B Yac, a 3peHHe y Bac, MPEANoIOKUM, HACTOIBKO OCTPOE,
YTO Bbl pa3IsiIUTE Yachl MUJIOTA, TO Bbl YBUAUTE, UTO €r0 Yachl UAYT MEIJICHHEE BallliX, HO BCETO
JIMIIb HAa OJIHY AECATUTPUWUIMOHHYIO nomo! MiHave roBopsi, eciiv Obl IAJIOT JIETEN CTO JIET, K KOHITY
9TOro CpoKa OH OBbLIT OB MOJIOXKE, YeM eMy OBbUIO ObI TIOJIOKEHO, Ha TeTyI0 CeKyHIy. Tak 4To XOTs
9TOT 3aKOH (3aKOH 3aMe[JIeHHsI BpeMeHH) JIeHCTBYeT BCerja, Ha CaMoM Jiesie B OOBIYHOM KU3HH BbI
€ro HUKOIJa He 3aMeTHuTe.

3ame/ieHue BpEMEHU HauMHAET CKa3blBaThCsl B TMOJIHOM Mepe, TOJNBKO KOTIa IBMKEIIbCS CO
CKOPOCTBIO, OJIM3KOM K CKOpOCTH cBeTa. [IpuBomuTh (hopMysTy MBI HE CTaHEM, TaK 4TO TIOBEphTe HAM
Ha CJI0BO, YTO Mbl BCE MOACUYUTAIM TOYHO. Eciam moesn eger co CKOpOCThio B MOJIOBUHY CKOPOCTU
CBETa, TO 3a KaXKIyI0 CEKyHIy Ha yacax Peikero mpoxogut 1,15 cexynapl Ha yacax Maukymu. ITpu 90
9 CKOpOCTH cBeTa Ha Kaxaylo cekyHay Peokero [laukyns Hacuuraer 2,3 cekynabl. A nipu 99 % cko-
POCTH CBeTa COOTHOIeHHe cTaHeT 7 : 1. Y yem Oke CKOpOCTh MPHOJTMKACTCS K €, TeM OOJIBIIIE 3TO
cootHomienue'?, Korma moe3n pasronsiercst o ¢, hakTtop 3aMe/iJIeHUsI BpeMEHH CTAaHOBHUTCS OECKO-
HEYHBIM, YTO U CITYKUT JIMIIIHUM NOATBEPKICHUEM, UTO ITyTEIIECTBOBATh CO CKOPOCTHIO CBETA HEBO3-
MO’HO.

29gron

13 Kak n BEPOATHOCTD TOI'O, YTO Pookuii Bblﬁ)leT 13 CBOET'0 BaroHa Ha IVIAaHETY, HACEJIEHHYIO CBEPXUHTEIJIEKTYaJIbHBIMU, TIOAJIBIMU,
I'PA3HBIMU 00e3bsIHAMHU.
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W neno He TonpKO BO BpeMeHu. [IpocTpaHcTBO BedeT ceOst HU4yTh He Jyure. [aBaiite npen-
craBuM cebe, 4To PhDKUI MIET 1O BaroHy MO HAIPaBJIEHUIO K OMMKaMIel CTaHIIU CO CKOPOCTHIO,
MIPE/ICTABIISIONIEN COOOM 3aMETHYIO JIOMI0 CKOpOocTH cBeTa. IlpencraBum cebe Takke, uto [laukysns
YCTPOWJICS B3IPEMHYTh HAa 3TOHM CTaHIMK. Tak BOT, ¢ COOCTBEHHOW TOYKU 3peHUs, PbIkuil mpoxo-
JWT 3TO PaccTOsiHKE 3a OoJiee KOPOTKOe BpeMs, YeM ¢ Touku 3penust [Taukymm. [Tockonbky 06a oHM
COIJIACHBI, YTO TIOE3]] TPUOJIMIKAETCS K CTAHIIMU C OJIHOW U TOM ke CKOPOCThIO, PBIKMUI, IOJKHO OBITS,
CUMTAET, YTO OOIIIee PACCTOSIHUE IO CTAHIIMU KOpOYe.

Loadpdpumuihm SAmigaLnud BPEMEHU
(6 MmoUuKu $P£H\Aﬂ HihOQF)MXHO’LO Hﬁéf\\oﬁd\?ﬁil\ﬁ)
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Anornon-10 (39 665 em/u)

/ﬁguaa-’t (246 000 wm/u)
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e

\o

o037 0oM1Be
Ckopocmb

Bpems 1 npocTpaHCTBO HA CaMOM Ji€J1€ 3aBUCAT OT TOTO, KaK Bbl ABUTAE€TECh. JTO HE ONTUYE-
CKasl WTIO3Us, HE TICUXOJIOTMYECKUI MapaJJOKC — Tak ycTpoeHa BeeneHnHas.
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I11. Ecam jieTumb B 3Be3/10J1€TE€ CO CKOPOCTBIO, OJIHM3KOM K
CKOPOCTH CBeTa, KaKHe Y:Kachl KAYT Te0s 10 BO3BpalleHnn?

Kazanocsk Ob1, 3T0 IycTOE JIIOOOMBITCTBO, OAHAKO YYEHBIE HAIIUIM CIIOCOO IPOBECTU UHTEPECHBIE
MCCIIeIOBaHMs Ha OCHOBE 3TOro (peHOMeHa. B KayecTBe nmpuMepa rpaHAMO3HBIX OTKPHITHIA, Kacaio-
Mxcs ycrponctBa BeeneHHoM, mpuBeaeM CKpoMHBIN MiooH. Hukoraa o takom He ciblanu? He
Baia BuHa. Ecm pa3xuBeTech MIOOHOM, JOPOKUTE BpeMEeHEM, KOTOPOE Bbl CMOKETE IIPOBECTH B €T0
00IIeCTBe, MOCKOIBKY B CPEIHEM MIOOHBI KMBYT OKOJIO MUJUTMOHHOM JTOM CEKYHIBI (32 9TO Bpems
Jlyd CBeTa MPOXOAUT MEHbIIe KWJIOMETpa, a aKTepcKas Kapbepa pamnepa 1mo uMeHu Banwmma Afic
JOCTHUTraeT MUKa 1 3aBEPIIAeTCs), a 3aTeM OHU paclaJaloTcs Ha YTO-TO COBEPIIEHHO APYToe.

VYuuteiBasi T0, OTKy/la OHU OEpyTCsl M Kak JIOJIro MpeObIBAIOT C HAMM, HEJIb351 CKa3aTh, YTOObI
MIOOHOB OBUIO TaK YX MHOro. PopMHpYIOTCS OHU TaK: CHaYaja KOCMUYECKUE JIyYd BXOASIT B BEpX-
HHE CJI0M aTMOC(EPBI U CO3/1AI0T YaCTHUIIbI TO]] HA3BAHUEM IMHUOHBI (HE IMyTaTh C CaJOBBIMU IIBETAMH),
KOTOpbIE KMBYT €llle MEHBIIIE ¥ PaciafaloTcs Ha MIOOHBL. Bee 310 mporcxoaut npumMepHo B 15 kuio-
MeTpax Haj MOBepXHOCThI0 3emuin. T10CKONMbKY JIBUTaThCsl OBICTpEe CBETa HEBO3MOXKHO, a OJKai-
I1Ie MIOOHBI IIPOOETAIOT 32 CBOIO KU3Hb MEHbIIIE KIJIOMETPA, 3/IPaBbIi CMBICIT ITOACKA3BIBAET, UTO /IO
3emMi OHM He JOOUPAIOTCS.

3apaBblil CMBIC]T CHOBA Bac 0OMaHbIBaeT 4. DHeprus MIOOHOB TakK BBICOKA, YTO MHOTHE U3 HUX
JBUTAIOTCS CO CKOPOCTBIO 99,999 % ckopocTu cBeTa, a 3HAYMT, UTO JIs HAC, HAOJIo/1aTe e, CTOSIIIUX
Ha 3eMJIe, «9achl» BHYTPU MIOOHOB — TO, YTO TIOJICKa3bIBAET UM, KOT/Ia TIOpa pacnacTbesl, — 3aMeJLIsi-
1otcst pa3 B 200 mim okosio Toro. BMmecto Toro uyto0sl 10 pacnaga mposieTeTh MeHbIle KUJIOMeTpa, OHU
CIOCOOHBI JI0 pacnana npodexars moutd 200 KUIOMETPOB — a 9TOro ¢ U3OBITKOM XBaTaeT, YTOObI
JOCTUYb 3eMJIN.

BriTh MOXeT, Oosiee TOHSATHBIM PUMEPOM CTaHET TaK HAa3bIBAEMBIH Mapaiokc OMu3HeoB. Tak
BOT, TIO3BOJIbTE TPE/ICTABUTHh BaM ONMM3HAIIEK IMUIM U BorHU, KoTopbiM 30 JieT. DMUIN peraet
OTIIPaBUTHCS K JAJICKOU 3B€3/1e, CAJAUTCS B 3BE3/I0JIET U YJIETaeT CO CKOPOCThI0 99 % CKOpOCTH CBETA.
lox criycTs eil CTaHOBUTCS CKYYHO U OAMHOKO, M OHA BO3BpAIaeTcsi Ha 3eMJTI0 — OISTh ke CO CKO-
poctbio 99 % or c.

OpnHako, ¢ Touku 3peHusi BoHHu, Yackl MU (M CTeHHBIEe, HAPYYHBIE, U MYJIbC, U BCE ITPOYee)
BCE 3TO BpeMs1 ObUIH 3aMejlIeHHbl. IMIIN OTCYTCTBOBAJIA HE ABa rofa, a nensix 14! Kak Hu BeptH,
3710 npaBaa. bonnu crykHer 44, a dvumm — 32. MOXHO Aaxe CUUTATh JBUKEHUE CO CKOPOCTHIO,
OJM3KOM K CKOPOCTH CBETa, CBOETO pojia MyTEeHIeCTBUEM BO BPEMEHH, TOJIBKO IyTEeIIeCTBOBATh BbI
BCe paBHO OyjzieTe B Oyjyiliee, a He B MPOIILIOe.

BynyT u npyrue, He Takue sipkue nocieacTBus. Harpumep, mockomnbKy, ¢ TOuky 3penust bonHwy,
OMuIM Jietena mpovb OT 3eMJIM B T€YEHHE CEeMH JIeT CO CKOPOCThIO, OIM3KON K CKOPOCTU CBETa,
3HAUMUT, OHA JOJDKHA ObUIa MPOJIETETh CEMb CBETOBBIX JIET OT 3€MJIM M TOJIBLKO MOTOM TepeiyMaa 1
BepHYyJIach. 3HAYMT, OHA TIPOJIETENIAa TIOUTH BCIO JJOPOTY 10 3Be3abl Wolf-359, nsaroi mo 6mm3ocTH K
Hamiemy Comnnity. OfiHaKo, ¢ TOYKM 3peHust DMWIHI, HeJlb3sl BUraThcsl ObICTpee CBETa, TaK UTO 32
roJ] OHa IpoILIa TOJIbKO paccTosiHue B 99 % cBetoBoro rojaa. MHaue roBopsi, B IyTH OHA OLICHUBAET
paccrosiaure Mex 1y ConniieM u Wolf-359 Bcero B oiH CBETOBO# TOfl.

370 SABJICHUE N3BECTHO KaK «COKpalleHune JUIMHbI». Kak 1 3ame/yieHne BpeMeHHt, COKpAIleHUe
JUTMHBI — He ONTUYecKas wumo3us. [[Burasck co ckopocThio 99 % ckopocTu cBeTa, IMWIM HaOMO-
JaeT, 4To BCe, YTO PACIIOIOKEHO BJOJIb HAMIPABJICHUS €€ IBMKEHHS, COKpAIaeTcsl B IIMHY B CEMb
pa3. 3emiis MOKaXKeTCsl el CIUTIOEeHHOW, a BOHHM — Tolel, Kak IIerka, HO MpyU 3TOM OHa OyieT
HOPMAJILHOTO POCTa U, TaK CKa3aThb, [TyOUHBI.

14 3410 BRI ToiieTe JOMOM C 3TOM KHUTOM B Ka4ecTBe yTeUIUTENbHOro Npu3a. Ml HUKTO, KpoMe Bac, He Y3HAeT, Kakoil Bbl MacTep
JOraJplBaThCs, €U, KOHEYHO, He 3alJIA/AbIBaeT ceifyac B KHUI'Y BaM yepes3 ILIevo.
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B HOBCCHHGBHOﬁ JKU3HU MbI HE 3aME€YAEM 3TOT'O SABJICHUA TaAK KEC, KaK U COKPAIlICHUA BpEMCHU.
Ecnu Ham qpyr-nuiioT pelmT B3UISIHY Th, YTO JeJ1aeTCsl BHU3Y, YIUIIbI, HAJl KOTOPHIMU OH OyJeT Mpo-
JeTath, OyoyT HECKOJIBKO YkKe, 4eM OOBIYHO, HO Jaxe Mpu nojiere Ha ckopoctu 1000 kumomeTpos
B yac paszHuiia coctaBut rnpumepHo 0,04 % Benuunnbl atoMa. [1py moMoru Teoprur OTHOCUTEIBHO-
CTH JIETKO O6T>HCHHTI> AUKOBUHHBLIC ABJICHUSA, TPOUCXOOAINE HA OYEHD BBICOKMX CKOPOCTAX, OJJHAKO
OYEBUHO, YTO 3JOPOBOTO MUTAHUS U (PU3KYJIBTYPbl OHA HE 3AMEHMT.

-

3EMAS. OBbuHBIA BMA

ECAU OHA HE KPMTAAS, 3HAUMT,
Bbl YUTAETE CAUWKOM BHICTPO

3ame/ieHre BpeMeHH M COK pallleHre ATTMHBI HaOMoJal0TCsl CHMMETPUYHO, Korna BoHHM cMOT-
PUT Ha DMWY U KOraa MU cMOTpuT Ha bonnu. TyT u Tautcst napagokc. Korna dmuium ciyckaercs
C Tpara CBOEro 3Be3/10JIeTa, BEpHYBIIUCh Ha 3emilio rocie nojera Ha Wolf-359, Bce eauHoayHo
TOBOPAT O TOM, YTO OHa MOCTapesia BCero Ha Apa roaa, a bonnu — Ha 1eneix 14. 910 KaTeropuyuecku
MPOTUBOPEYNT YyTh JIM HE BCEMY, UTO Mbl C BAMU TOJIBKO YTO OOCYkJJIU, IOTOMY YTO MBI Cpazy
MOHMMAeM, YTO «JBUTAJACh» UMEHHO DMWY, a He BOHHH, a mepBoe MpaBuiIo, KOTOPOE HaM BHY-
I1AI0T, 3aKJTI0YAETCs] B TOM, YTO HEBO3MOXKHO Pa3IMUKTh, KTO ABUTAJICSA, & KTO ObUT HermoaBukeH. Kak
K€ HaM pa3pelinTh 3TOT NapagoKc?
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MBbl yXe TO3HAKOMUJIA BaC C OHUM MPABUJIOM, KOTOPOE TOBOPUT, BKJTIOUMIIKCH JIU B ICWICTBUE
3aKOHBI CTIEIIMAIBHON TEOPUH OTHOCUTEIBHOCTY WIIM HET: YTOOBI ClIeIUaJIbHAS TEOPHS] OTHOCUTEITb-
HOCTH 3apa0oTajia, HyXHO JIBUTAThCSl PABHOMEPHO U MPSIMOJIMHENHO. A 4TOOBI pacCTaBUTDH BCE IO
MecTaM, Mbl BaM CKaXeM C OIpPEETIEHHOCThIO: HeT, DMIIM IBUrajach uHaue. YtoObl yjaereTh OT
3emuy, el Hy)KHO ObUIO B3JI€TE€Th M HAOpaTh CKOPOCTD (IIOABEPrHYBIIKCH MIPU STOM UYJOBHIIHBIM
neperpy3kamM u3-3a yCKOpeHwus), a 1oOpasimch 10 Wolf-359, eii mpuiiiock cOpOCHTh CKOPOCTh U
Pa3BEPHYTHCS, a 3aTeM — ellle pa3 COPOCUTh CKOPOCTb, KOT/Ia OHA CaJujIach Ha 3eMJIio.

Ecnu yuutheiBaTh BCE 9TH YCKOPEHUS, HIYETO HEJb3sl YTBEPKAATh C ONPE/ICNICHHOCTBIO, U IS
OIMCAHUSI MTPOMCXOASIIETO HyXKHA ropazfo Oojee CIokKHas TEOpus. DTO BUAHO Aaxe W3 MCTOPHU
BOIpPOCa: DUHIITEWH BBIIBUHYJ CIIEIMATBHYIO TEOPHI0 OTHOCUTENIBHOCTHU (6€3 yueTa YCKOpPEHUil) B
1905 romy, a o010 TEOPHI0 OTHOCUTEIBHOCTH (KOTOpAasi YUUTHIBAET TPABUTAIIMIO U APYTUE Pa3HO-
BUJIHOCTU YCKOpeHUs1) pazpadoTai juiib K 1916 romy.
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IV. Mo:xHO Ji1 pa3BUTh CKOPOCTH CBETA
(¥ morJsAAeTh HA ce0s B 3epKaJo)?

MBbI yIIui CTpaIHo JaJIeKo OT MEPBOHAYAIBHOTO BOIPOCA, U TO HUKYAA HE TOAUTCS, TIOTOMY
YTO 3TO OUYEHb XOPOIIMI BOIMPOC — HACTOJIBKO XOPOIIMH, YTO €ro 3axaBaj cede cam DUHIITEHH.
OpnHako BaM, HaBepHOE, KaKETCsl, YTO Mbl HUUYTh HE TIPUOIM3UIINCH K OTBETY Ha HETO.

Au contraire!d

OtBet OyHeT COCTOATh U3 ABYX YacTeil, M OfHY M3 HUX BbI YK€ T'OTOBBI C(pOPMYIMpoBatTh (1
naxe yxe cpopmynupoBanu). Bcnomaum crapuny Peokero u ero noesn. Teneps npencraBum ceoe,
yto moe3 Peikero exer co ckopocthio 90 % ckopocTu cBeta (WU ¢ JIIOOOW APYroil CKOPOCTHIO Ha
Bail BeIOOp). OfHako PeDKUiT HUYEro BOKPYT HE 3aMedaeT, IIOTOMY UTO JIMXOPAJA0UHO MPUXOpAIIIH-
BaeTcs Mepe]] CBUIaHueM ¢ KpacoTkoi Jlnmm mo mpossuiry Oxkopodok. He 3ameTuT v oH, misiis B
3epKaJlo Ha CBOIO CUMITATUYHYIO (PM3HOHOMUIO, UTO Yero-to He xBataet? Hert, He 3ameTHT. [TocKOJBKY
B €r0 BaroHe HEeT OKOH, a IBUKETCS] OH PABHOMEPHO U MPSIMOJIIMHENHO, HET HUKAKOTO SKCIIEPUMEHTa,
KOTOPBIY TIOKa3aJ1 Obl €My, UTO OH JIBUKETCsI, & He CTOUT Ha MecTe. [1oka 3epKkajo JBHKETCs BMecTe
¢ PbKMM, OH BHIIJISITUT COBEPIIIEHHO TaK K€, KaK eciv Obl HUKYIA He exall.

Bce 310 mpekpacHO M MpaBWIIbHO, TIOKA PRUKMIT ABMXKETCS MeIJIeHHee CBeTa, HO 4To Oyger,
€CJIM OH JIBMXKETCSI CO CKOpOCThIo cBeta? Jla-/1a, Mbl TOHMMAaeM, Mbl CAMH TOBOPHJIM, UTO JBUTAThCS
CO CKOPOCTBIO CBE€Ta HUKOMY HE yIAcTCsl, TO3TOMY, BEPOSITHO, Bbl MOIJIM Obl IIOBEPUTH HAM Ha CJIOBO
U TeM ynosierBoputbes. Ho 3auem?

[Nosichum Ha npumepe. [Taukysis, 3aBuays ycrexy, KOTOpblii Peokuii uMeer y qam, HabmogaeT
3a TeM, KaK TOT TOTOBUTCS K CBUIaHUI0. KOHEUHO, eMy HaJlo CJIeAUTh OUYeHb BHUMATENILHO, BE/Ib TI0E3]1
Porxero Hecercst co ckopocthio 90 % ckopoctu cBeta. Tparequsi IPOUCXOAUT B TOT MOMEHT, KOrja y
Pbixero 3B0OHUT MOOWIJIBHUK (TOJIBKO HE CIIpallfBaiTe, KakuM 00pa3oM Mpolies curHait) — 31o Jlnmm
coo01IaeT, uTo He MpHeT. JIMi roBOpUT OYeHb JIACKOBO, HO PhIkMil Bce paBHO yKacHO pacCTpOeH —
OH XBaTaeT elle TeIJIeHbKYIO OaHKY (pacoiy 1 MIBHIPSIET €€ B IEPEJHIO CTEHKY BaroHa CO CKOPOCTHIO
90 % ckopoctu cBeTa (C ero TOUKH 3pEeHus]).

BeposrtHo, ITaukysns BHe ceOst OT pajocTH, TOUHEe, OT 3JI0paJCTBA, HO 3TO HE MeEIaeT eMy
OTMETHTh, C KAKOW CKOPOCTHIO JIETUT OaHKa (pacosu. B rojipl 6ecrieuHOl I0HOCTH OH Obl TPEAONOKI,
410 (hacoIb JIETUT CO CKOpPOcThIO 1,8 ¢ — ckopocth moesna (0,9 ¢) mmoc ckopocts 6anku (0,9 ¢). Ho
OH JTAaBHO OCTABWJI IONOOHBIE ITYTIOCTH.

Bcnomuum fBa dakra.

1. IMaukysnst BUAUT, 4TO Yachl Prikero 3aMeyuinch (B JaHHOM ciiydae B 2,3 pasa).

2. IMaukyns BUAUT, 4To noe3z Peikero cxxascs (B JaHHOM cliydyae OmsTh ke B 2,3 pasa).

KoneuHo, etanu TyT He Tak yk BaskKHbI, HO BOT uTo [laukysne nmpencrapisiercs CyecTBeHHBIM:

1) daconmu Hy)HO ropa3fo Oonbllle BpeMEHH, YeM YTBepikaaeT PpiKuil, YToOBI JOJETeTh OT
pyku PbIKero 1o cTeHsl U pacIuToOIUTLCS 00 Hee;

2) (paconb nponeTaeT KyJa MEeHblIee pacCTOsIHUE, YeM YTBEPKIAeT PhIKUil.

I'naBHOE — TO, 4TO (hbaconp JIETUT ropasio MeJJieHHee, YeM roBopAT Haiu (1 [laukysauHbl)
HaMBHbIE MIEpBOHAYAIbHBIE OlLIEHKU. BaHka jieTut co ckopocThio He 1,8 ¢, a xankue 99,44 % ckopoctu
CBeTa.

Urparp B 3Ty urpy MoxHO 10 OeckoHeuHocTy. Harpumep, npencraBbre cede, 4To Ha OaHKe
CUANT MypaBell. ¥ MypaBbsi OOJIbIIME TUIAHBI, KACAIOUIMECs [APHIIBl €0 MypaBelHUKa, HO TYT OHa
coo0IIaeT emy, 4To JIOJKHA OCTAThCs IOMa, YTOObI BHIYUCTUTH MAHIMPh. B THEBe MypaBeii BbIpsIET
KOMOUYEK MUK cO CKOpocThio 0,9 ¢ (¢ ero Touku 3peHusi) B CTOPOHY NepeiHel yactu noesja. [lau-

15 Coscem Haob6opoTt! (¢hp.)
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KyJisi, 0OJIAJAIONINI HEBEPOSITHO OCTPBIM 3PEHHMEM, YBUAUT, YTO KPOIIKA JBMKETCS CO CKOPOCTHIO
99,97 % ckopocTH cBeTta.

A Ha KpoIIKe X1BeT ameda, KoTopast k/J1ajla Ha CBUaHNe caMmy ceOst, TOCKOJIBKY Pa3MHOKAETCs
aeneHreM, 0e30 BCSIKOTO CeKca. .. B 00IIeM, caMd IOHUMAeTe.

Kax 6b1 MBI HU CTapasich, CKOIBKO Obl HM TOBTOPSLIA HAIII BOOOPaKaeMble OIBIThI, CKOJIBKO ObI
OaHOK ¥ KpoIlleK H1 Opocasy, Mbl TAK HUKOTJA ¥ He JOCTUTHEM CKOpPOCTH cBeTa. byaem OeckoHeuHO
NpUOIMKATBCS K HEH — M BCE TYT.

Kpome Toro, uem Omizke Mbl K CKOPOCTH CBETa, TEM TPYy/AHEE 3aCTaBJISATh IPEAMETHI IBUTAThCS
obicTpee. Kaxkercs, 4Tto pa3orHaTh MmpeaMer 10 CKOpocTH B 99 % ckopocTu cBeTa TpeOyeT BIBOE
6oibie padoTh, YeM 10 50 % CKOpOCTH CBETa; Ha CAMOM e Jiesie padoThl MOTpedyeTcs BIIeCTepo
Oosbiiie. A ISl TOTO YTOOBI BCEro-HaBCero pa3ornarbes ¢ 99 % ckopoctu cera 10 99,9 %, norpe-
OyeTcst BTpoe OoJbiiie padoTHI.

Wrak, Tenepb MOXHO NOpadOTaTh U HAJL BOIPOCOM IIECTHAALATAIETHEro DifHIITeHa % uTo
MIPOU3OUJIET, €CITU JBUTATHCS CO CKOPOCTHIO 99 % CKOPOCTH CBETa U MOCMOTPETh Ha cedsl B 3epKajio?
Hwudero — v o kpaiiHeit Mepe Hiuuero ocoOeHHoro. Barir 3Be31051eT Oy/ieT BHIIIAAETh Kak OOBIYHO,
Ballli BHYTPEHHHUE YacChl, C Balllell TOUKM 3peHus1, OylayT MATH Kak Beeraa. Y ¢hmsnoHomust OyieT Bce
TOM ’ke. EmHCTBEHHOE, UTO OPOCUTCS BaM B I71a3a, — 3TO TO, YTO y BAIIKMX JPy3€eH, OCTABIINXCS I0Ma,
cepiia, 4achl, KOPIMOpPaTUBHBIE KaJICHJAPH U MPOYre MPUOOPHI ISl U3MEPEHUsI BpeMEHH 3aMe/1JIH-
JIMCh B CEMb pa3 MPOTUB 0ObIYHOTrO. M K TOMY ke Bce TpeMEThl CIUTIONIMINCD 10 BO3/IEHCTBUEM
HeBeIoMoro (pakTopa.

MO3XHO cenarth elie mar Brepes 1 3a1aTh BOIPOC, U3MEHHUTCS JIM YTO-HUOY/b, €CITU TIOCMOT-
PeTh B 3epKajio Ha ckopocTu 99,9 % ckopocTu cBeTa. 3amelJieHe BpeMeHHU U COKPAIlIEHUEe JIJTMHBI
OymyT uyTh Oosbinie (B 22 pa3a, a He B 7), a Tak Bce TO JKe camoe.

Bena B ToM, UTO BCce 9TH CKOPOCTH KpaiHe OJIM3KU K CKOPOCTH CBETa, HO BCE K€ HE IOTSATUBAIOT
1o Hee. Kaxaoe KpoleyHoe JOMOIHUTETbHOE YCKOpeHHe TpeOyeT Bee OOJIbIle U OOJbIIe SHEPTUH, a
IJISI TOTO YTOOBI B CAMOM JIeJie Pa30rHAThCs JI0 ¢, MOTpedyeTcss OECKOHEYHOE KOJTMUECTBO SHEPTUH.
He ouenb Gosblnioe, MpOCHM OTMETHTh, & IMEHHO OeCKOHEUHOe.

Buith MOXeT, Bam 3Toro Masio. Ecnu BaMm ygacTcsi Kak-TO pa3OrHaThCsl O CKOPOCTH CBETa
(HeB3Mpasi Ha TO, YTO STO HEBO3MOKHO), CBET OT BAIIIETO JIMIA TaK U HE JIOUAET /10 3epKaja, a 3HAuMT,
BbI, KaK 3alIPaBCKUIA BAMITUD, HE YBUANUTE COOCTBEHHOTO OTpaskeHus1. Masio toro! Cam (hakT, 4To BbI
HE YBUIUTE CBOETO OTPAXEHHUSI, U JOKAKET, YTO BbI JOCTUIIM CKOPOCTH cBeTa. Ho MOCKOIIbKY BHI yike
TOYHO 3HAETe, YTO HUKTO HE MOXET CKa3aTh, CTOUT OH WY JIBUKETCS, ITO JIMIITHEE JOKA3aTelIbCTBO,
YTO Pa30THATHCS O CKOPOCTU CBETa HEBO3MOKHO.

16 To ectp Hai TeM BOPOCOM, KOTOpBIiA HaM M3BeCTeH. JIeTH B 5TOM BO3PACTE TAKHE TTOYEMYUKH. ..
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V. A pa3Be OTHOCHUTEJILHOCTH He NPUIaeT
aToMaM 0eCKOHeYHYI0 YHEPruio?

Bce 3T pa3roBophl 0 4acax M 3TaJIOHAX METpa U CKOPOCTU CBETa, BO3MOXHO, UHTEPECHBI U
camu 1o ceOe, HO, HaBEepHOe, Korja (M eCiii) BbI 3alyMbIBaeTeCh 00 OTHOCUTEILHOCTH, B TOJIOBY BaM
TMEPBLIM OCJIOM IMPUXOOAT HEKOTOPBIC JPYTUE BOITPOCHI. Ioutn HaB€pHAKaA Bbl JyMACTE IIPpHU 3TOM O
camoy 3HaMeHUTOH puzndeckor popmysie (M eAMHCTBEHHOM, KOTOPYIO Bbl BCTPETUTE B TOW KHUTE
B SIBHOM BUJIE):

E:mcz.

Bririssgut oHa KpaiiHe MpocTo, K TOMY e BbI yKe MO3HAKOMUJIUCH C OIHOM U3 €€ COCTABJISIO-
IMX — 3TO €, CKOPOCTh CBETA.

Byksa E B J1eBOH 4acTu 0003HAYaET SHEPTUIO, U MBI COBCEM CKOPO TIOTOBOPUM O TOM, MTPU YeM
TYT SHEPrusi, HO CHauasia OOCYJUM APYTYIO COCTABIISIONIYIO — M2, TO €CTh Maccy.

BeposiTHO, Bam KaXeTcs1, YTO Macca — 3TO Mepa «BeJIMUYMHBD» TpeIMeTa, HO 1is1 (PU3MKa Macca
BCErO-HaBCEro OTPaKaeT TO, HACKOJIBKO TPYJHO 3aCTABUTH MPEAMET ABUIAThCSl M HACKOJIBKO TPYIHO
OCTAQHOBHTH €ro, €ClIi OH yKe JIBHXeTcs. | opa3fo mpoie ocTaHOBUTH Phikero, ecim oH OEKUT Ha
BaC CO CKOPOCTHIO 15 KMJIOMETPOB B Yac, YeM €ro Moe3/1, €C/IM OH €/IET C TOM JKe CKOPOCTBIO.

Ho Mbl yxe 3amMeTniu ofiHy MHTEPECHYIO Belllb, Kacaiollyocs 3(peKTUBHON MacChl — B JIaH-
HOM city4ae 3(p(heKTUBHON MacChl KOHCEPBHBIX OAHOK ¢ (hacosbio. Mbl OOHAPYKUIIH, YTO YeM BBIIIIe
CKOPOCTb OaHKH, TeM OoJibilie pabOThI TpeOyeTcsi, YTOObI pa30rHaTh €€ XOTh YyTOUKY ObicTpee. MiHaue
roBopsi, 0aHKa c aconbio BegeT cedsl Tak, CIIOBHO CTAHOBUTCS Bce Oosiee u 6ojiee MacCUBHOM (TO
€CTh €€ BCe TpyIHee U TpyIHee JBUraTh). A Kak Mbl yXKe OTMETHIIH, €CJIM CKOPOCTh OAaHKH MPHOJTIIKA-
eTCs1 MPOU3BOJILHO OJIM3KO K CKOPOCTH CBETA, BIIOCIIEICTBUY NIOTpedyeTcsi 0ECKOHEUHOE KOJTMYECTBO
PpaboThI, 9TOOBI IPUIATH OAHKE XOTh KaKOe-TO YCKOPEHHE.

[MocMoTpuM ¢ ApYroi CTOPOHBL: MPU YBEIWYEHUM SHEPIHU JIBMKEHHS] MHEPIMOHHAS Macca
TOXKE YBEJIIMIUBACTCS, TO €CTh MaTeprs OAaHKU He TIpUpacTaeT, Ho OaHKa BeJleT ceOs TaK, CJIOBHO 3TO
npoucxonut. Ho naske ecit CKopocTb OaHKHM CHU3HUTCS 0 HYJISI, TO €CTh SHEPTUH IBUKEHUsI He OyieT
BOOOIIIe, MHEpLIMs OaHKM HUKYJa He AeHeTcsl. Ecim 6aHKa ¢ (hacosbio COBEpIIIEHHO HETTOABMKHA, OHA
BCE PaBHO 00JIA/IaeT ONpeeIeHHbIM KOJIMYECTBOM SHEPTUH, HEKOTOPOH MHUHMUMAJIBHON WHEPLIMOH-
HOM Maccoid. Ecim no0aBisiTh HEpruio, To MHEPLIMOHHAS MAcCa TOJIBKO YBEJTNUMBACTCS.

3HaMEHUTOE ypaBHEHHE DUHINTENHAa — He Oonee yeM opMysa mpeoOpa3oBaHUS MAacChl B
SHEPruIo U 0OpaTHo.

VY 370i1 (hopMyJIBI HIMPOYANIIHIA CIEKTP CAMBIX YMBUTEIbHBIX TPUMEHEHUH, U Mbl OyKBAJIBHO
BUJIUM €€ OTPaXeHUE KaXyl0 CEKyH/Y BCIO )KU3Hb — B COJTHEUHOM H3JTyYEHHH.

Teopusi DiiHINTENHA, MO BCEM BUIUMOCTH, HAXOOUT YCIEIIHOE MPUMEHEHUE Ha IMPAKTHKE,
OJIHAKO, KPOME TOT0, OHa HEOOBIYAHO CHJILHO TOBJIMsIIA HA OOIIECTBEHHOE CO3HAHUE, OCOOSHHO Ha
CO3HAHUE TeX, KTO ee He MOHNMAeT.

OpnuH U3 yBakaeMbIX aBTOpOB 3710 KHUrH (I"onadepr), Oymydn AeHCTBYIOIMM YIEHBIM, YacTO
MOJTy4YaeT PyKOIUCH, COYMHUTENTN KOTOPBIX 3asIBIISIOT, OyATO pa3padoTaiy TEOpUI0, KOTOpasi OIpo-
BEpraer CylecTByIue (pU3nIecKre Napagiurmbl, U B IEBSITH CIIy4asx U3 ACSATH IJIABHBIN UX TE3UC
— 4TO BEJIMKOE ypaBHEHHE DUHINTEHHA OMMO0YHO, YTO €ro JIOrMKa yiiepoHa Wi MPOCTO YTO Mate-
MaTHUYECKH JIOMYCTHUMO JIPyroe TONKOBaHUe. DTOT (beHOMEH HACTOIBKO PaCHpOCTpaHeH U HaOona-
€TCsl HACTOJIBKO YacTo (ITpUUYeM CO BpeMeHeM Bce yailie), uto aaxe crycts 100 ner mocie Toro, Kak
SUHINTENH OmyOIMKOBal CBOO (hOpMYJTy, B KypHase «AmeprksH Jlaid» MosBriIack cTaTbs 0 4eno-
BeKe, KOTOpbI (0e3yCIeNTHO) MOMbITAICS JOKa3aTh, OyATO «E HEe PaBHO 3M Iie KBaIpaT».
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[Mouemy e rpocras (popMysia MpeoOpa3oBaHusI BHI3BIBAET TAKON aXUOTax? OTYaCTH MOTOMY,
YTO OHA TaK MpocTa Ha BUJ. HUKAaKMX HE3HAKOMBIX OYKOBOK, K TOMY e OOJIBIIUHCTBO JIIO/ICH B
OO0IIMX YepTax MOHUMAIOT (PU3UIECKUI CMBICIT BCEX €€ COCTaBJISONIMX. VM oHa JeliCTBUTETHHO OYCHb
nipocrtas. Kak Oyaro Ham roBopsT: «BoT Xo4y mpogaTh MO0 MaTepHIO U TIOIYyYUTh SHePruio. CKOJIBKO
nanure?»

OtBeT: «/loBONBHO-TakM MHOTO». Jlesio B TOM, YTO, KaK Mbl yXke YCTaHOBHJIH, ¢ — OOJIbIIOE
YKCII0, @ MBI €1e BO3BOIMM €ro B KBaJpaT U YMHOXkaeM Ha HEro Maccy.

Haunewm c manoro. [IpeacraBum cede, 4To y Bac €CTh OKOJIO JAIByX IPaMMOB OyMMOHHUS — 3TO
TaKo€ BEIECTBO, KOTOPOE MbI TOJILKO UTO MPHUIyMaJIM, TAaK YTO UMEEM IPaBo 3alaTeHTOBATh U YIIO-
TpeOJATh ero Ha3BaHWe. DTO MPUMEPHO Macca MOHETKH B OJIUH IEHHH, M BaM KaKUM-TO 00Opa3oM
y/laeTcs MpeBpaTuTh ee B Hepruo. Eciiu Obl Takoe OBUIO BO3MOXKHO, & MBI Bac yBepsieM, UTO HeT,
BbI OBl TTOTyun/i OKoJ10 180 TpusummoHoB mxoyneit. He npescraBisiere cede, ckombko 310? He mpo-
Osiema, OOBACHUM.

Takas sHEprus No3BOJIUT BaM:

1) cnenathb TaK, 4TOObI SO THICSAY CTOBATTHBIX JIAMITOUEK TOPEIH TIeJIbIA TO/T;

2) ¢ MMXBOU 00eCTIeunTh KAJIOPUAME Bce HacesieHrne ropojka Teppe-Xot B mtate Maauana (¢
HaceJieHueM 57 259 yeyioBeK) Ha LIEJIbIH IO

3) 3ameHuTh HEpruo pumMepHo 5000 TouH yras wim 6 356 000 mutpos 6ensunHa. Eciu 3anpa-
BUTh 9TUM OEH3MHOM aBTOMOOWJIb, MOKHO TIEPEBE3TH HA HEM BCeX JI0 eqUHOro kutenein Teppe-Xot
13 Hio-Mopka B Kamadoprmio. HerousATHO, TIpaB/ia, 3a4eM 3TO Je/IaTh.

JlJ1s1 cpaBHEHU 1, SHEPrvsl CTOPaHUs IBYX I'PaMMOB YTJIsl IUTAET OIHY JJAMIIOUKY ITPUMEPHO Yac.

< > oo
S -
e
Mpi S¢1aem
YKE oy
HECKOABKO Moxtm,
D vpamum’?
i o ({1} Ml yemanu!
&3 -} " = 3
ooy 4

— (OTAACHO MOUM BbIZAAAKAM,
IHEPTUM v BAL XOTh OTBABAIN!

MaTepI/IH, Kak ¥ OOJIBIIIMHCTBO Hmﬂeﬁ, HE pa3BUBACT CBOM HoTeHuuaa 1noJHOCThIO, a €CJIM HE
CUUTAaTh ClIy4au, KOrga Mbl CTaJIKUBAEM MATEPHUIO C <<aHTPIMaTepHef1>> NN «aHTUBEIIECTBOM» (O YeM
MBI €11 HOFOBOpI/IM), Hpeo6pa,30133TL BCIO MACCY B 9HEPIru0 HEBO3MOXKHO. Tak 4yTO He C‘IPITB.IZTC,

oyaro ot E = mc? OIUH 1WA [0 TIOJHOf HE3aBHCHMOCTH OT HedTH, ocTaHOoBUTECh. PaHO pasoBaThes.

Benukoe ypaBHeHre DUHIITEHA U3MEHUJIO MUP: CaMble OUYEBU/IHBIE IPUMEPHI €T0 ITPUMEHE-
HUS — sIIEPHOE OPYKUE M aTOMHasi SHeprusi. BakHO MOHMMAaTh, 4TO NP OOJBIIMHCTBE SIIEPHbIX peaK-
LA MBI TpeoOpa3yeM B SHEPruio JIUIb KPOLIEYHYIO YacTh o01iei Maccel Matepuu. Hare Connie —
TUIAHTCKUIA TEPMOSIEPHBIN TEeHEPATOP, KOTOPBIY MpeBpaliaeT BOAopos B reuid. OCHOBHAs peakuus
IpeJrosaraeT, YTo Mbl OepeM YeThpe aToMa BOAOPOJa U MOJy4aeM OAMH aTOM Ie/usl ¥ HEKOTOpoe
KOJIMYECTBO OTXOZIOB, B TOM UHCJIE HEUTPUHO, MO3UTPOHBI U, CAMO COOOM, SHEPruio B BU/IE CBETA U
teruia. [ Hac 910 KpaiiHe BHITOJHO — Be/Ib SHEprusi, BbipadarbiBaeMasi COHIIEM, B BU/IE COTHEYHBIX
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JIy4el corpeBaeT MOBEpXHOCTh 3eMJIH, TUTAET PAaCTeHUs! U BOAOPOCIU U B KOHEYHOM CUeTe MOAIep-
KMBAeT HaC KaK KOCUCTEMY.

OpnHako 1o 3PEeKTUBHOCTH BCEMY 3TOMY JaJIeKo 0 Hamero OyMmMoHusl. M3 Kaxaoro Kujio-
rpaMMa BoJjopofa, «cropatoinero» Ha Comnnie!”, Ml moydaem 993 rpamma resnvisi, a 3HA4MT, B SHEP-
TUI0 TTpeo0pasyeTcs JIUIIb ceMb TpaMMOB. OJIHAKO, KaK MbI YK€ BUIENH, U HEOOJbIION MacChl XBa-
TaeT JUIsl BEIMKUX JIe.

Campble M3BECTHBIE MPUMEPBI MPE0OPa30BAHUS MACCHI-SHEPIHU — 9TO UMEHHO TpEeBpaIlcHUE
MAacchl B 9HEPrHio, a He HA0OOPOT, B TOM YHMCJIE CaMble CTPAIIHbIE U3 STUX MPEBPAIIEHU 1 BOOOIIE
[JIaBHBIM KOILIIMap Ha 3To 3emiie — siiepHble O0OMObI M PaAMOAKTUBHBIN pacnaji. B KaxkaoM u3 aTux
CITy4aeB CTOJIKHOBEHUE SHEPIMUHbIX YaCTHUI WM CIIOHTAHHBIN pacraj 3acTaBJisieT HeOOIbIIOe KOJH-
YEeCTBO MacChl NMPeoOpa3oBaThCs B OIIEIIOMHUTEIBHO OIPOMHYI0 SHepruio. [loyeMy pajnoakTHBHBIE
BelecTBa Takue crpamnbie? [Totomy, 4To maxke mpu oqHOM pactiajge odpasyercst (POTOH C TaKo
KOJIOCCAJILHOUM SHEPruei, UTo J1ail eMy XOTb MAJICUIIIHNI IIaHC, ¥ OH TIOMIOPTUT BaM KJIETKH.

Korga Beenennast TOJbKO 3aponuiiach, B Hel ropas/o varie MporCXOAnI 0OpaTHbINA MPOoIiecc
— W3 SHEPruM NOJTyvanach MaTepusi, XOTsI ceyac Takoe ObIBaeT JOBOJIBHO penko. B Te nanekue Bpe-
MeHa, KOT/ia TeMIepaTypa I0CTUraia MIUIMApIOB I'PaycoB, MaTepHs TO U I€JI0 BO3HUKAJIA OT CTOJK-
HOBEHHUS JIyueil cBeta Apyr ¢ apyrom. HeBeposTHo, HO (pakT. BoT mouemy Mbl BepHEMCS K 3TOMY
B IVIaBe 7.

Xut-napan cpeau (pu3nKoB!
Ktro campiii Bbigalomumiica ¢u3uk coBpemMenHoctu? Topsuas
naTepkal

Hac 10 1 51e10 BoB/IEKaIOT B IOCY:KUE CIIOPbl HA YPOBHE «KTO Jiyulie — Kupk
i [Mukap?» wnm «KTo camblid JTyqiuuil ¢pusuk ?». Eciu oTBET Ha nepBblil BOIIPOC
OUEBHJIEH ISl BCSAKOTO, KTO XOTsI Obl OJJHAM IJ1a30M CMOTpes «3Be3nHbii [1yTh» u
MIpU 3TOM He iuHmazx'®, To BTOpoid BOIIPOC Kyaa ciaoxHee. Ecau Ol criop ObUT Ha
JeHbIU, MBI Obl OTCTAUBAJIM Ty TOUKY 3pEHHUS, UTO BenJauIme (pU3uKy — Te, B Ubl0
YecTh Ha3BaJM YTO-HUOYJb BAKHOE U CepPbe3HOe, Make eCId KTO-HUOYIb APYroi
ye TIPUIIeT HE3aBUCUMO K TOMY Ke BbIBOAy. VIHOT/Ia BeMyaiiiiie MbICITUTE A He
YAOCTAuBAIOTCS 3aCy’)KEHHOM CJIaBbl (MbI lymaeM O Bac, Tecia), HO Halll CIIMCOK
TaKWe CJy4au, yBbl, HE yUUTHIBAET — CUUTANTE, YTO TAKUM JIOAAM IPOCTO He
nopesso. Hac uHTEpecyloT MMEHHO 3HamMeHUTOCcTH. Kpome Toro, mockoyibKy Mbl
XOTUM He OTCTaBaTh OT XW3HH, TO, K COXKAJICHUIO, He Oy/IeM pacCMaTpUBAaTh 3asBKU
OT TeX, KTO COBEpIIIMJI caMble 3HaUuTe IbHbIe OTKPbITHSA 10 1900 rona. Hakonen, Mbl
YBEpEHbI, UTO MHOTHE (PU3UKU HE COTTIACATCS C HALITUM CITUCKOM, HO UM MBI CO BCEM
HAIlIUM YBa)XEHUEM MPEIJIOKUM HAMUCcaTh COOCTBEHHYIO KHUTY.

Urak:

1. Anb6ept ditnmreitn (1879-1955),

Hoobenesckas npemusi 3a 1921 200.

HyxHbl 1M 37€Ch Kakue-auM0O apryMeHTh? DWHINTEHH CO3Jall TEOPHUIO
OTHOCHUTEIHOCTU — U CHILIMAJIbHYIO (3Ta IJ1aBa), U 001Iyio (I71aBbl 5 U 6), — puyem,
Cy[lsl IO BCeMy, Ha aOCOJTIOTHO MyCTOM MeCTe U COBEPIIIEHHO caMOCTOsATeIbHO. OH
HEOIPOBEPKUMO JOKA3aJl, YTO CBET COCTOMT M3 YacTHIl (IJ1aBa 2), ¥ CTaJl OHUM U3
OTIIOB-OCHOBaTeJIell KBAHTOBOM MEXaHWMKH, XOTS caM B Hee TOJIKOM He Bepuil. Ero

17 o
Du3nKy 000XKa0T HallOMHHAaTh, 4YTO IPHU AACPHBIX PEAKINAX HUKAKOI'O rOPpEHUA HE ITPOUCXOANT. FopeHHe — 9TO HE ANEPHbIU,
a XMMHYECKUN nmpouece, U Ajist HEro Hy’KEH KHUCJIOpOI.

18 «auor» mo-KJIMHroHcku. He Oeiite Hac Tarkom.
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UMs CTaJI0O CHHOHUMOM CJIOBA «T€HHil», K TOMY Xke, IMOJIoKa PyKy Ha cepille, OH
€/IMHCTBEHHBIN U3 HAIIIEro CIIMCKA, KOrO Bbl 3HAETE B JIUIIO.

2. Puuapp ®eitnman (1918-1988),

Hoobenesckas npemus 3a 1965 200.

Bnaropapst yaukaneHoMy ckjagy yma PeiiHMaH CTajl TepoeM M MPUMEPOM
MPAaKTUYECKH ISt Kakjaoro wmoyonoro ¢usuka. OH  M300pesn KBAaHTOBYIO
NEKTPOIUHAMUKY, KOTOpasi MpH MOMOIIA KBAHTOBOM MEXaHMKH OOBSICHSIIA, KaK
YCTPOEHO NIEKTPUIECTBO (I71aBa 4), U JIOKa3al, YTO YACTUIIBl U TOJIsT OYKBAJIBHO
JBUTAIOTCSI TI0 BCEM BO3MOXXHBIM MYTsIM OAHOBpeMeHHO (r71aBa 2). Kpome Toro,
OH MPOCJIABUJICS KaK «BEJIMKUM TOIYJIsIpU3aTop», U N0 KpalHeill Mepe HECKOJIbKO
MIPUMEPOB U3 Hallleld KHUTM OecriaploHHO (HO CO CChUIKAMM) CBUCTHYTHI U3 JICKITUIA
deitnmaHa.

3. Huasce bop (1885-1962),

Hoobenesckas npemus 3a 1922 200.

JIOBOJIbHO CKOpO BBl TMpOYMTaeTe IJaBy 2, KoTopas OyaeT MOCBsIIeHa
KBAaHTOBOM MexaHMKe. Bbl ee oOsizarenbHo nomooOute! [laxke eciu HeT, Onuxke
K CepelMHE TJIaBbl MbI pacCKakeM, 4YTO CTaHAAPTHbIC MPEACTABICHUS O
KBAaHTOBOM MEXaHMKE HA HACTOSAIIMA MOMEHT Ha3bIBAIOTCS «KOIEHIareHCKON
MHTeprpeTanuein». Jloragaitech ¢ Tpex pas, otkyaa bop ponom. Bop He ToibKO B
OOIIMX YepTax OmpeIe/ i MAPOBO33PEHIE COBPEMEHHOTO YeJIOBEKa, HO U TIEPBBHIM
CO3/1aJT PEUTMCTUYHYI0 KapTUHY aToMa M TOKa3al, YTO Kak IOMajo aTtoM He
CIIATIACIIb — €r0 COCTOSTHUS «KBAHTYIOTCS».

4. IToas Anpuen Mopuc /Iupax (1902-1984),

Hoobenesckas npemus 3a 1933 200.

Hupak ObUT cpeau TeX, KTO MPOAPANCS CKBO3b LETYyI0 TOpy YpaBHEHUA,
nonyuns opmyay, KOTopas Ha BHI Kasajach (U3NYECKH aOCypoHOM, HO
pewm, 4to «bor, co3paBasi 3TOT MUp, ONMPAJICS HA MaTEMAaTUYECKUE BBIKJIAJKU
BOCXUTUTEJIBHOWU KPACOThl», U PEIINII, YTO pa3 TaK, BCE 3T YpaBHEHUS BCE PABHO
BepHbL. [IprMepHO Tak OH U IpejcKa3al CylIeCTBOBAHME aHTUMATEPUM 3a YEThIpe
rofia /1o Toro, Kak ee OOHapyKUJIH.

5. Bepuep T'eiizenoepr (1901-1984),

Hoobenesckas npemus 3a 1933 200.

Korma Teiizen6epry npucymunu HoOeneBckyio mnpemuio, (hopMyIHpOBKaA
OblIa TakoM: «3a co3[JaHNe KBAHTOBOW MEXaHWKHU, IPUMEHEHUE KOTOPOW, Cpenu
IpOYero, MpUBEO K OTKPHITHIO AJUIOTPOITHBIX (DOPM BOAOpOIa». XOTS HA CaMOM
nene I'eii3eHOepr He co3/1aT KBAaHTOBYIO MEXaHHKY, OH BHEC KOJIOCCATbHBIN BKJIA]L
B ee pa3padOTKy M OTKPBUI «IIPUHIIMIT HeompeeneHHocTH [ eiizenbepra». O6 3Tom
nojipooHee B IIaBe 2.
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I'naBa 2
KBaHTOBBIE CTPAHHOCTH

Tax s#cu6oii o1 U Mepmeblli — upeouHzeposcKuli kom?

(Bosmoxnoto)
haal\m%ihuﬂ %
ongkmponon Q'

KBAHTORAS MEXAHMKA

Ecnu BBl XOTh B 4EM-TO MOXOkHU Ha HAc, TO Ballle ITPe3peHre K aBTOpPUTETAM CPABHUMO pa3Be
YTO C BalllUM € BKYCOM K XU3HU. Bbl He NOIUMHAETECH HUUBUM MPUKA3aM U YK, KOHEYHO, HUYETO
He NMpUHUMaeTe Ha Bepy. MBI Tak XOpOIIIO Bac MOHMMAaeM — BeJb Mbl TOXe OyHTapu-OIUHOUKU. BOT
MoYeMy MbI He OTBEYaeM Ha Ballld BOIIPOCH 00 YCTPOWCTBE BeesleHHOM cak paMeHTaTbHBIM «IIOTOMY
YTO MBI TaK CKazajau». HampoTus, Mbl U3 KOXM BOH JIE3eM, B3bIBasi K BalllEMYy 3[IpaBOMY CMBICTY U
MOBCEJHEBHOMY OIIBITY, YTOOBI OHH TIOATOJIKHYJIM BaC B HY)KHOM HaIlpaBJICHUH.

C KBaHTOBOW MEXaHUKOM 3TO He nosyvaercs. Ha 31paBom cMbIciie TYT AAJIEKO He Yeelllb, XOTs
BaM, BO3MOKHO, M TIOKaKeTcsi, OyATO BHI JieTuTe ¢ BeTepkoM. Bac, cioro ['ensens u ['perens, npu-
BJIEKYT SIPKHUE 1IBE€TA U TPOCThIE OTBETHI, KOTOPBIE BBI MOJTyYUTe, €CU n3depere Jierkuil myThb. Cun-
TalTe HAIIM MOJICKA3KU XJIEOHBIMH KPOIIIKAMU, KOTOPbIE TOTOBBI TOBECTH BAC MO TAWHBIM JTAOW pUH-
TaM KBAaHTOBBIX CTpaHHOCTeW. OMyCTUM Ty 4acTh, COITIACHO KOTOPOI HAC CKJIEBAIM MPOKOPJIUBbIE
MITHYKH.

«A UTO TaKOrO CTPAHHOTO B KBAHTOBOW MEXaHUKE?» — CIIpaIlIMBaeTe Bbl C OECIIEYHON YIbIO0Y-
koit. [la, MBI TIOHMMaeM, BbI CTPEJISIHBI BOPOOEH, B KHU3HU Y Bac yke ObLJI0 OyKBaJIBHO BCE, U Bac
yXe HH4eM He 00eCKypakuTh. A 3HAYUT, BBl He Oy/ieTe BO3paKaTh, €CJIM MBI OITPOCUM BacC IPOUTH
OJIVH HE3aMBbICIIOBATHIN TIOMYJISIPHBINA TecT 1.

CTapuHHBIN TECTHh HA KIACCUYECKYI0 HHTYHIIiI0

[Noxaunyiicta, mocrapaitech OTBeYaTh YecTHO. ECM BBl UeOBEK HACTONBKO
WCKYIIECHHBII, YTO BBSI3INCh B 3Ty HCTOPHIO, YK€ 3Has KOE-4TO O KBAaHTOBOW
MeXaHUKe, HEYECTHO TPUTBOPATHCS, OYATO Ballla MHTYUIMS HIEIKAaeT MapagoKChl,
KaK OpEllKH.

Bonpocsr:

1. CouyBctByere u Bbl MeTaHusiM PobGepra ®pocta B CTUXOTBOPEHHHU
«Jlpyras gopora»?

19 Ecnu Bb OITYCTUJIU IJ1a3a 1 06Hapy>1<mm, YTO Ha BacC IMXKamMa, 3HA4YUT, BaM OIIATb CHUTCA 3TOT TpeKJ’[ﬂTbIﬁ COH.
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B ocennem necy, Ha pazeunke 0opoe,
Cmosin 51, 3a0yMasuucy, y NOBOPOMdA;
TIymu 6110 08a, u mup OblA WUPOK,
O0Hako 51 pazoeoumvCcsi He moe,

H naoo oviro pewsamvcsi Ha umo-mo.

(Ilep. I'. Kpyotckosa)
2. Ionymaiite Hax auinemmont [amiera: «BbITh i He ObITh?». Tak M yx
HEOOXOIUMO JIesIaTh TIOIOOHBIN BHIOOP?
3. Ecim iepeBo magaer B Jiecy, Iie HUKOTO HeT, IPOU3BOIUT JIM OHO IPOXOT?

OTBeThI:

Ecnmu BB oTBeTMNIM «Ja» Ha Bce TpU Bompoca, nosapasisiem! Io ckiamy
yMa BbI MIPEKPACHO MPUCTIOCOOIEHBI K )KU3HU B KJIACCHUECKOM Mupe. Ecim xe Bbl
OTBETHJIN «HET» XOTs Obl HA OJMH W3 HUX, TO HE MPOIUIM TECT Ha KJIACCUIECKYIO
MHTYUIIHUIO, 3aTO, CKOpee BCEro, FOTOBbI BCTYIIUTh B KBAHTOBBIM MHUP.

Ecu BbI poI111 TECT HA KJIACCUYECKYI0 MHTYUIIMIO, TO OKa3aJIiCh B OTJIMYHON Kommnanuu. Cap
HNcaak HploToH (M ero Kiaccuyeckue MocieioBaTein) MOMOT HaM BBICTPOUTD MO€3/1a, aBTOMOOUJIH,
Ja’ke KOCMHUYECKUe KopaOiiu, — U BCe 9TO OCHOBBIBASICh HA CMUIILHOM KJTaccuecKor nHTyutun. M ecu
cyap0a He pacmopsIuIach Tak, YTO UMEHHO Bbl KOHCTPYHUPYeTe MUKPOCXEMBI, MOKHO PydaThCsl, 4TO
MPaKTUYECKH BCE BAllIM MOBCEHEBHBIE IEUCTBUSI COOTBETCTBYIOT KJIACCUUECKOU (PUBUKE.

Ho mHoOroe B mpupoe CKpbeITO OT HEMOCBSIIEHHBIX, W, €CIA MPUTJIAIEThCS, OKAXKETCs, U4TO
(puznyeckuM MHUpPOM Ha CaMOM Jiejie MPABUT MUKPOCKOIMUYECKOE 1IAPCTBO KBAHTOBOM MEXAHUKH.
C0BO «KBaHTOBBI» OTHOCUTCS K CJIEYIOIIEMY SIBJIEHUIO: SHEPIUsl JIEKTPOHOB U ITPOUYMX YACTHULL HE
MOET UMETh TPOM3BOJIbHOE 3HaUeHHe. BOT, Hanpumep, TaMIIOYKy ObIBAIOT MOIITHOCTHIO TOBKO 40,
60 u 100 BarT, a He, cKaxxeM, 93 BaTTa, — TaK ¥ SHEPTUM MUKPOMHUPA CIIOCOOHBI (HY, WM JOIKHBI)
MIPUHUMATH TOJIKO «KBAaHTOBAaHHbBIe» 3HAUEHUSs. [pyras CTOpOHaA MOHSITUSI «KBAHTOBBI» 3aKJII0YA-
eTCs B TOM, UTO MHOI/Ia Mbl OyJileM TOBOPUTH O TOM, YTO BCE MTPOCTPAHCTBO 3aIlOJTHEHO YeM-HUOY/Ib
BpOJIe, CKaXeM, IeKTpruecKkoro nosis. Ho eciu B3MIsSHYTh Ha CUTYallI0 BHUMAaTe/IbHee, Mbl OOHA-
PYKUM, UTO MOJIe MOKHO Pa3OUTh HA OTAEJIbHBIC YaCTHUIIbI.

A 1ipu yeM TyT «MexaHuKa»? Tak, 3aroJIHUTb MYCTOE MECTO.

UroObl MPOWJUTIOCTPUPOBATh HAIM CJOBA NPUMEPAaMU, MbI MPOBEAEM HEKOTOpOe BpeMs C
JBYMsI JINYHOCTSIMHU, KOTOPbIE BOIUIOLIAIOT CYyTh KBAHTOBBIX CTPAHHOCTEN: C JOKTOPOM [lkeKkuiom u
muctepom Xainom. Jlokrop [kekun — yenoBek JOOpPbIid, MATKOCEPACUHbIN U 0YapOBATEIHHO Mpe/l-
CKa3yeMblid, MucTep XailJ — CyLIUil AbSBOJ U 3aCIyKUBAET NPE3PEHNUs], C KAKMM OTHOCATCS pa3Be
YTO K CEpUIHBIM yOMIALIAM U JIIOOUTENISIM Kapaoke.

Pazymeertcsi, Bbl 1OJKHBI 3HATh, UTO JOKTOP JIKeKui1 U Muctep Xaid[ B3auMOUCKJIIOYAIOLIH.
Mucrep Xaiig — 3T0 Mep3Koe ypOJUIMBOE CYIIECTBO, KOTOPOE KUBET BHYTPH J0KTOpa xekuna u
BBICKAKMBAaeT Ha MOBEPXHOCTb, YTOOBI CEATh CMEPTH U paspyiieHne>’. HepaxHo, mouemy 31O Mpouc-
XOIIUT — [0 BOJIE CTyYasi, OJl HACTPOEHKE, B HEKUI1 pOKOBOM ITpeJHA3HAUEHHbIH Yac, — TaK UM MHAYE,
JIKeKu mpeBpariaeTcs u3 OJaroBOCIUMTAHHOTO JOKTOPA B pa3bsipeHHOIO COLIMOIATA MZHOBEHHO.

Tak BOT, MPUCOETUHUMCS K IOKTOPY J’KEKUITY, KOTOPBI T'YJISIET IO CBEKEBBINIABIIIEMY CHETY.
Hacnaxnasch MOpPO3HBIM JeKaOpbCKUM BO3AyXOM, JIKEKWJ TMOAXOOUT K OeloMy IITaKeTHOMY
3a00py, rie He XBaTaeT OfHOH Jomedkd. JokTtop [kekus He dyk[] HEBUHHBIM 3a0aBaM M JIOOUT
MIPOCTHIE PAJOCTH, IOITOMY OH OTXO/UT HA HECKOJIBKO (PYyTOB M HAUMHAET OpocaTh CHEKKU. MHorHe
CHEXKHU TOMNaaioT B 3200p (Bemb JOKTOp IKEKWIT Mpeskae BCero yUeHbl, 1 METKOCTh HUKOI/IA He
ObLJIa ero CUJIbHBIM MECTOM), HO HEKOTOPHIM BCE-TaKH yAaeTcs MpPOoJIeTeTh B Iiefb B 3a00pe U pas-

20 [TpuMepHO Kak MPBIL Hepet BBITYCKHBIM 0aJIOM.
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OUTBCS O IOMUK, KOTOPBI CTOMT B OTAaleHnu. Kak HeTpymHO J0raiaThCsi, MPU 3TOM TONTydaeTcs
npoctoil y30p. Ha crene moma oOpa3zyercsi HepsIuIMBas, OMHAKO YETKO pa3iMurMasi BepTUKAIbHAS
JIMHUA.

JokTopy JIKeKnTy CTaHOBUTCS CKYYHO OpOcaTh CHEXKKH B TaKylO ITPOCTYIO MUITIEHb, U OH OpO-
AUT 110 OKPECTHOCTAM, ITOKA HE HAXOQUT 3360[), A€ HEC XBaTacT ABYX IITAKETHWH, TaK YTO B HEM JIBC
e, Torma OKTOp CHOBa HAYMHAET OpocaTh CHEKKH OJIUH 3a IPYyruM 1 — Oyx ! muten! — oqHu mpo-
JIETAIOT B JIEBYIO ITIeJb, PYTHE — B TIPABYIO, TPETHH MOMAJAI0T B 3200p. [ /14 B 111e/I1 HA CTEHBI I0Ma,
JOKTOP BUJWT JIBE YETKUE JIMHUU U3 CHETra U Jibjaa. MOXHO ¢ OOJIBINON I0JIel YBEPEHHOCTH CKa3aTh,
YTO KOMbsI CHETa CJieBa MPUJIETENIN U3 JIEBOH eI 1 HA00OPOT.

ABE WEAU (KAACCUKA) g

DKCMEpUMEHT C JBOMHOW WIEJbl0 AOKTOpa [[KeKuia OCHOBaH Ha CXeMe, MpPeaJIOKEHHOU
aHrickuM (pusukom Tomacom FOHroMm, v B IaHHOM ciiyyae sSICHO WJUTIOCTPUPYET MOBEICHUE
yactull. [enaem B 3a00pe ofiHy IIejb — MOJyYaeM OfIHY CHEXHYIO JIMHUIO, BBOJUM BTOPYIO ILENTb —
MIOJTy4aeM BTOPYIO JIMHUIO. TOT K€ SKCIIEPUMEHT MOKHO IIPOJEJIaTh ¢ KAMHSAMU UM TOPTUKAMU U
TMIOJTy4YUTh COBEPILIEHHO TaKOM ke pe3yJbTar. [71aBHOE — pe3yabTaThl 9KCIEPUMEHTOB JOKTOpa [xe-
KWJIa OYEBU/IHBI, IIPEICKA3yeMbl U ITPEKPACHO COOTBETCTBYIOT 3/IpaBOMY CMBICITY U MHTYHLMU. Ecnn
Kakou-HUOYyb 60001?! yBUAUT, UTO AOKTOp [[KeKkus1 OpocaeTcst CHe:KKaMM B YAaCTHBIA oM, U Opo-
CUTCSI B TOTOHIO, TO B €€ Havyajie Mbl Oy/IeM TOUHO 3HaTb, IJe HAXOAUTCS Kaxplil 13 HuX. [1o100HbIM
ke 00pas3oMm, ecii JOKTOp [KeKIT CBEpHET B MEPEeyJIoK, Mbl OyJieM TOYHO 3HaTh, I1Ie OH HAXOAUTCS.
ITocKOJIBKY MBI MOXEM M3MEPUTh JIIMHY TOPOACKMX KBApTaJIOB U 3aCe€Ub, CKOJIBKO BPEMEHH OCKUT
JOKTOp JIKEKWJI, Mbl CyMeeM TaK:kKe BBIYUCIHUTH, C KAKOH CKOPOCTBIO OH OEKMT.

Bor uT0 3HaUMT NMoBeeHKE, MogodaIIee JKEHTIbMEHY — U YacTHLE.

W uto? Huvero ceHcallmoHHOTO Mbl He pacckaszain. Ho uto Oyaer, ecii Mbl CHUIMEM PO30BbIE
OYKH KJIACCUYECKOW MEXaHWKHU U MOCMOTPUM Ha cUTyaluio 0e3 HUX? Mbl 0OHapy kUM SKBHUBAJIECHT
nokTopa J[Ixekuia, KOTOpbId ¢ CBOpauMBaeT B MPOYJIOK, u OEKUT Jajbllie 1Mo yauue — U Opocaer
CHEXOK cpasy 6 0ee 1eJH B 3a00pe.

21 Ecnu BBl HE aHIJIMYaHWH, OH U3BECTEH BaM Kak oqmuep TIOJIMIUH.
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I. I3 9ero cocTouT CBET — U3 KPOUIEYHbIX
YaCcTHUI HJIH N3 00JILINON BOJHEI?

Tenepb MbI onsATH OyeM yOeaaTh Bac B Ballel CriocOOHOCTH TOHUMATh KJIACCHUECKUIA MUD U
JIMIIb 3aTeM YIITyOMMCsl B MUP MUK POCKOITMUYECKUH, T/Ie TPaBUT KBAaHTOBasl MexaHuKa. [Ipesxie Bcero
paccmoTpuM J1yd cBeta. Eciu Bbl mocBeTuTe (POHAPUKOM B 3€pKajio, 4To Bbl yBuaure? Pazymeercs,
JIyd CBETa, TOJIBKO TO He OOBSICHSIET, KaK CBET J0Opasics OT (pOHApHKa K BaIllUM IJ1a3aM.

Heioron B XVII Beke 3asBuUJ1, 4TO CBET, Cys 0 BCEMY, COCTOUT U3 OTAEJIbHBIX YACTHI] CBETA,
TaK Ha3pIBaeMbIX (pOTOHOB. [Tpy MOMOIIM MPHU3M OH pas3NoKMII Oesblid CBET HA pa3HbIe 1[BETA, KOTO-
pble Ha3BaJl OCHOBHBIMM KOMITOHEHTaMH cBeTa. Kpome Toro, OH NpearonoKuil, YTo YacTHLIbl CBETA
OTJIMYHO TIOMOTAIOT JIETKO ¥ MPOCTO OOBSCHUTh MHTEPECHBIE ONITHYECKHE SIBJICHHUS.

[TpumepHo B 3710 ke BpeMs routanackuil pusuk Kpucruan IoiireHc npuiiesn K npsmo mpo-
THBOIMOJIOKHOMY BbIBOLY. OH NOKa3aJ1, 4TO €CJIM MbI IPEACTaBUM ceOe, YTO CBET UCXOUT U3 OTHOM
TOYKH, IPUMEPHO KAaK KPYTH MO BOJE, €ClIM OPOCHUTH B NPy KaMyIIeK, TO CMOXKeM OOBSICHUTh BCE
cBeToBbIe siBJieHUs. OH yTBEep:K/1aJl, 4TO CBET Be/IeT ceOs KaK BOJHA.

UYtoObl BBI CIIOTHA TPOYYBCTBOBAJIM, HACKOJIBKO 9TO 3aKOBBIPUCTAS AUXOTOMHUS, HAJJO 0ObBsIC-
HUTb, YTO TAKOE BOJIHA.

HaBepHsika BBl yXke BUEIN BOJHBI — B MOpE WM, CKakeM, B COOCTBEHHOI BaHHe. BopsiHbie
BOJIHBI B BaHHE, 3BYKOBbIE BOJIHBI B BO3/IyX€ U CBETOBBIE BOJHBI 00JIAAI0T OOIIMMU TTapaMeTpaMu —
aMIUTUTYHOM, CKOPOCTbBIO, JJIMHOM BOJIHBI.

Oqua GAUNG BOAHBI

Maxcumym

J

Pa3zmax mexay camoll BHICOKOM M caMOM HHU3KOW TOYKOM BOJIHBI (AMILIUTYJA) NOKa3bIBAET,
HACKOJIbKO BOJIHBI CHJIbHBIE. UTOOBI BBI CIIyIIAU JTIOOMMYIO TPYIITY TI0 KOPOTKOBOJTHOBOMY PajIHo,
3BYK HYKHO ITpeoOpa3oBaTh B CEPUIO BOJIH U HAMPABUTh U3 paAvoNepesaTdika. AMIUIUTYIA PAAUoO-
BOJIH KOHTPOJIMPYET CUJTy CUTHAJIA, a CJeJOBaTeIbHO, TO, HACKOJIBLKO YMCTOW OyJeT Menoausi, KOTo-
PYIO BB YCTIBILLIUTE.

Kpowme Toro, y BOJH eCTh CKOPOCTh pacipocTpaHeHusl. Paguocuraabl — BCEro JIMIb pa3HO-
BUJHOCTb CBETOBOM BOJIHBI, 4 CBET BCEI/A JBUKETCS CO CKOPOCThIO 299 792 458 MeTpOB B CEKYHAY.
ITO HE TOJIKO MOTOMY, UTO JIUIKEH TIOHUMAIOT, HACKOJIBKO BBI CTpaaeTe 6e3 MPUBBIYHOM KJIACCUKU
poka??. Korjga paiMoBoJTHA IOCTHTaeT Balllel aHTEHHBI, OHa IPeo0pasyeTcs B 3BYKOBYIO BOJIHY (KOTO-
pasi co3iaeTcs ABUKEHUEM MeMOpaH B IMHAMUKAX ), a 3BYKOBasI BOJIHA ObET BaC B JIUIIO CO CKOPOCTHIO
npumepHO 340 METpPOB B CEKYHAY. DTO O3HAYAET, YTO 32 PEAKUMU UCKITIOYEHUSIMU PAAUOCUTHAILY
TpeOyeTcsi MeHbIlle BPEMEHH, YTOObI T0OpaThCsl OT MepeaaTuuKa PaJoOCTaHIY O Balllero payo-
MPUEMHUKA, YeM 3BYKOBOH BOJIHE — YTOOBI JOOPAThCsl OT IMHAMHKA JIO BAIIEero yXa.

2 Ele kak moHUMaroT.
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Hakower, ectsb eliie JJIMHA BOJHBI — PACCTOSIHAE MEXYy COCETHUMU MAaKCUMyMOM U MUHUMY-
MOM, a 3a0[IHO M XapaKTEPUCTHKA IIBeTa W SHEPIMU BOJIHBI. BUIMMBIA CBET MMEET IJIMHY BOJIHBI
HEMHOT'O MEHBIIIC OJHOW THICIYHOW JOJIM MUJLTUMETPa. BOMHBI ¢ Gosiee HU3KOM SHEPruei, Hanpu-
Mep PaMOBOJIHBI, UMEIOT JUTMHY OOJIbIIIe CAHTHUMETPa. BoHBI ¢ 60Jiee BHICOKOM SHEpPriel, Harprumep
PEHTTEHOBCKUE JIyYH, UMEIOT JIIMHY BOJIHBI 10-107'1-8 METpa, a y raMMa-JIy4eii SHEprusl eie Bhille.
X nyudine u3berath, MOCKOJIBbKY, Jall UM BOJIIO, OHHM Cpa3y ke HarpaasaT BCeX, A0 KOro JOTSHYTCH,
CBEPXbECTECTBEHHBIMH CIIOCOOHOCTSIMU >,

Kaxercsi, 4To 3TH IBe KAPTUHKY — BOJIHA U YACTHIIA — OUeHb pa3Hbie. C IPyrod CTOPOHbI, OKa-
3bIBAETCsA, 00€ MPEAICKA3bIBAIOT B TOYHOCTH OJTHO U TO ke. Harpumep, Mbl 3HaeM, 4TO €CJTU TIOCBETUTh
Ha 3epKaJio, TO CBET OTPA3UTCS OT 3epKasia U OyleT BOCIIPUHSAT I71a30M.

OtpasxeHre OUeHb JIETKO OOBsICHSIETCS MPeCTaBIeHreM O JacTuiax. Eciu BbI XOTh HEMHOTO
MOXOKM Ha HAC, TO PACIPOCTPAHEHHASI UIPa «TIOTOHSITh MsTU ¢ pedsATaMI» CBOAUTCS JUIst Bac K Opo-
CaHMIO TEHHHUCHOTO MsIYMKA B JIBEpb rapaxa. Bsuias mogada, FpOMKHUE «OyM» M HEJIOBKHMIA OTCKOK —
Y MSYMK CHOBa y Bac B pyke. Eciiu Bbl COCPEJOTOMUTECh OYEHb CHIIBHO, TO, BEPOSITHO, BCIIOMHHTE,
KaK BaM OOBSCHSUIM MPO MSIUMK: «YTOJ MaJCHUsI paBeH YIIIy OTPaXeHUs». A MOXET ObITh, M HET.
MoskeT ObITb, €CJIH BBl COCPEIOTOYUTECh OYEHb CUIILHO, BbI YCIIBIIINATE TJIABHYIO TeMy U3 «HIuaHbI
JxoHca». Torma noBepbTe HaM Ha CJIOBO. Bbl 3HaeTe Bee 00 oTpakeHun poToHOB. Eciiu BbI 3aMeHUTE
TEHHUCHBIA MSYUK (DOTOHOM, & TapakHYIO ABEPb — 3¢PKAJIOM, TO ITPEKPACHO OIMIIIETE CBET.

Pasymeetcsi, BOJIHa OTpaskaeTcsl TOUHO Tak ke. IIpejcraBbTe ceOe YCTPOMCTBO CKPUIKHU WITH
KOHIIEPTHOTO 3aJia. AKYCTHKA KaK TaKoBasi ONpeesIseTCst TEM, YTO IPOMCXOIMT CO 3BYKOBOM BOJTHOM,
KOI'JIa OHA OTPAXaeTcst OT CTEH KOMHATBI HJIM JPYTOro MycToro mpocTpaHcTsa. [IpuyemM B TOYHOCTH
KakK B CJTydae ¢ YaCTUIIEH OTpakeHHe CBETa MOTIMHAETCS BOJIILIEOHOMY COOTHOIIEHHIO — «YTOJI Majie-
HUSI PaBeH YIIIy OTPaKEHHUs».

IMpencrasiisieTcs1, YTO BCE ITH CIIOPHI O YaCTUI[AX M BOJHAX He OoJiee ueM cOHCTHKA: Belb 00e
TUTIOTE3bI OOBSICHAIOT OTPaKeHUE COBEPILIEHHO OMMHAKOBO. HO He GeCrOKONTECh — BOJTHBI M YACTHIIBI
O0O0BACHAIOT OQUHAKOBO OTHIOAb HE BCE ABJICHUS.

Jst Hac (v st [odireHca) BOJIHA MHTEPECHA | MOJIE3Ha TEM, UTO JIBE BOJIHbI CIOCOOHBI MHTEP-
(bepupoBath Jpyr ¢ ApyroM. BpockTe B CIIOKOWMHBINA TPy apy KAMEIIKOB — U Bbl TIOMMETE, YTO MbI
MUMeeM B BULY.

dusnyeckre (eHOMEHbl MOKHO OOBSCHATh KaK YrOAHO, HO OHM HE OTBEYAIOT HAa BAaXHbIN
BOIPOC: M3 YEero COCTOUT CBET — U3 EKTPOMATHUTHBIX BOJIH WJIM M3 YacTHIl? DTOT CIOp TAHYJICS
COTHH JIET, 10 camoro XX Beka, Koraa ObUIo OObsBJIECHO, YTO MoOequIa apyx0a, — MPUMEPHO Kak
B KOHKYpCE CaMOIESITEJIbHOCTH B JISTCKOM cay. YToObl MOHSATh, KaK 9TO MPOMCXOINT, BEPHEMCS K
HallemMy reporo — Muctepy JIkekuny.

IMocie yTOMUTEIBLHOTO [HSI, MTOCBSIIIEHHOrO OPOCAHMIO CHEKKOB Ml HEBUHHBIM IIIYTKaM CO CTpa-
KaMHU TIpaBoropsiaKa, A0KTop JIXKEeKI BO3BpaIaeTcsi AOMOM, IJle Y Hero yCTpoeHa Jiaboparopus,
YTOOBI MPEAATHCS HOBBIM SKCIiepuMeHTaM. TTOCKOJIbKY TaM Y HEro B pacropsiKeHHH UMEI0TCst Oosiee
[MBUJIM30BAaHHBIC HAYYHBIE allliapaThl, OH MOXET IMPoBecTH onbIT KOHra ¢ TBOWHOM IIEITbI0 KakK MMoJIo-
*keHo. To ecTh BMeCcTO 3a00pPOB U CHEKKOB OH OEPET IKPaH C TOHKOW BEPTUKAJILHOM ITIETBI0 M CBETOM
13 JIA3EPHOTO UCTOYHHKA. 32 MepPeIHUM SKPAHOM CTOUT 33/IHUI IPOEKIIMOHHBINA K PaH, Ha KOTOPOM
MbI BUJIUM CBETOBbIE y30pbl. Hy, Kak BbI AymMaete, 4To yBUAUT AOKTOP JKeku?

TyT u nymats Hedero. OH YBUIUT Ha JajlbHEM SKPaHe SIPKYI0 BEPTHUKAIBHYIO JIMHUIO.

3 BOT, CKaXeEMm, Xak (<<(DaHTaCTquCKaﬂ ‘{eTBepKa») YEpIacT CUj1y HE B PEHTICHOBCKUX, a B KOCMUYECKUX JIydaX, O KOTOPBIX
MBI IIOTOBOPUM B CJ'leIlyIOH_ICf/'I TJ1aBeE.
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Fxpan ¢ GBYMma
u.al,,f,AﬂMU.

C apyroii CTOpPOHBI, €C/IM OH MPOPEkET B MEepeJHEM dKpaHe JABE IIeJU, KapTUHA HECKOJIbKO
YCJIOKHUTCSL.

Tyt nokTop kekua oOHapyKMBAET, YTO B HEM MPOOYAMIICS 3Bepb — MUCTep Xaia. CBeT mnpo-
XOUT CKBO3b 00€ ILIEJIH, ¥ BOJIHA U3 OIHOM MHTep(EepUpyeT C BOJHOM OT IPYroii, OTYEro Ha MpoeK-
LIMOHHOM KpaHe MOSIBJISETCS CIOKHBIN y30p.

Bor kak BBIIIsAEN CBEpXY amnmapar ¢ ABYyMsl IIEJNsMHU, COIJIACHO OPUTHMHAJIbHBIM 3aMETKaM
IOnra.

CBeT NpoXoauT CKBO3b e A U B, JOCTUraeT mpoTHUBOIIOIIOKHOTO KpaHa U CO3AAET SIPKHE
natHa B Toukax C, D, E u F (a Takxke B TOUKax Bhillie U HUKe, T1e FOHT oOpbIBaeT cxemy). 3HaKOMast
kaprtuHa? Kak Oynro Bl Opocwiin Kamelku B mpya B Toukax A u B? IIpocto 310 Gonee TouHast
BepCHsl TOrO, KaK BHINISIISAT UHTEPhEPUPYIOIIHE MEKITy COOOM BOTHBI.

Jlaxe eciii BBl HUUErO He BBIHECETE M3 ITOU AMCKYCCHH, BBl JOJKHBI 3HATh, YTO MHOKECTBO
SIPKMX JIMHUHM — BEPHBIM MPU3HAK TOTO, YTO MBI UMeeM Jiesio ¢ uHTepdepentmer. YTtoOsl nHTepde-
pUpoBaTh APYr C APYroM, Jy4d CBETa JIOJIKHBI TPOXOIUTh M Yepe3 MPaBYyI0, U YEPE3 JIEBYIO IIETN
OTHOBPEMEHHO, a MHA4Ye Y HAC He TOYYUTCS CJIO)KHOTO PUCYHKA, KOTOPBIM Mbl BUJIUM Ha TTPOTHUBO-
TMOJIO’KHOM KPaHe.

B omnuue ot oTpaxeHus, NOMyYUTh HHTEPMEPEHITNIO OT YaCTHUI] HUKAK He royvaercs. Eciu
B3ATh B KaX/IYI0 PYKYy N0 OWJIbAPIHOMY IIApy Y CTOJKHYTh MX, TO HE MOJYYUTCS MECT, TJie Iapsl
untepgepupyior. CKIaapIBaIOTCs ¥ UHTEPMEPUPYIOT TOJIBLKO BOJHBI.

Hrak, BOT BaM mpoCTOE MPAKTUYECKOE PYKOBOICTBO:

4 1Be SpKUe JIMHUM = Kak JacTuibl ([[kekunn);

4 MHOTO SIPKUX JIMHUH = KaK BOJHBI (Xaii).
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I1. M0:xHO JI U3BMEHHUTH PEeAJbHOCTD,
€CJIM IIPOCTO CMOTPETh HA Hee?

Cger, 0e3yc/oBHO, BOJTHA. DKcriepuMeHT KOHra ¢ IBOMHOM IIesblo JOKa3biBaeT 3TO OKOHYA-
TeJIbHO 1 OecrioBopoTHO. Hy uTo0, BOmpoc 3akphIT?

Pasmeuranuce. HbioTOH ObLT aOCOMIOTHO yOEIK/IEH, YTO CBET COCTOUT M3 YACTHUII, M OH ObLT HEe
omuHOK. B 1905 romy AnpOepT DUHIITESHH MOKA3aJl, 9YTO CBET HA CAMOM [IeJie COCTOUT U3 (POTOHOB.
Takue rpoMKue 3asBIeHUsT HYKJAIOTCSA B BECKUX JOKA3aTeJIbCTBaX, Kakue Obl 3HAMEHUTOCTH U 3Ha-
TOKH WX HU JIeJIaJIA, TIOSTOMY DUHINTEHH 000CHOBAJ CBOIO TOYKY 3PEHUs C TIOMOIIIBIO TaK Ha3bIBae-
Mmoro ¢otoadpdekra.

VdeHble 3aMeTWIN, YTO €CJIM TIOCBETUTh HA METAJUIbI YAbTPA(]HOIETOBBIM JTyYOM, BBICKAKU-
BaIOT IeKTPOHBL. C IpYroil CTOPOHBI, €CIIH MOACTABIIATH TE e camble METAJLIbI 0] MEHEee SHEePruy-
HbI€ JIJTMHBI BOJTH, HUYETO He MIPOMCXOAUT. DUHILTENH ClIesIal BBIBOJI, UTO €IMHCTBEHHOE BO3ZMOKHOE
oObsicHenre (potoadekra — pyHIaMEHTATBHOE: CBET COCTOUT U3 OTJEbHBIX YaCTUYeK, (POTOHOB,
Kakaasi U3 KOTOPBIX MepeIaeT CBOI0 SHEPTUI0 OTHOMY-EIUHCTBEHHOMY JIEKTPOHY. DTO KaK CTy4aTb
OTHAM OWJTbSIPIHBIM IIIAPOM TIO PYTOMY, & 3HAYMT, Ky/1a OOJIbIIIe TOXO0XkKE Ha YaCTUIIBI, YeM Ha BOJTHBI,
BepHO? [TOCKOJIBbKY KpacHBI, 3eJIEHbIN WM CUHUIA CBET (CHOEJIAHHBIN U3 OTAEIbHBIX (DOTOHUYMKOB)
TaKoM clTaOeHbKYIA, HU Y OMHOTO (DOTOHA He XBaTaeT SHEPTrUH, YTOOBI BHIIIMOUTH JIEKTPOH, — IMEHHO
no3TomMy HabmonaeMsiii 3(pheKT 3aMedeH TONBKO B YJIbTPadUoIeTOBOM CBeTe, IMPH OoJiee BHICOKUX
SHEPrusiX.

DUHIITSHH NOTYYrIT 32 9TO OTKpbiTHe HOoOemeBCKyI0 peMuIo, pakTUIeCKH Kaxk 1ast BBOTHAS
KHHTA 10 9TOW TeMe BO3/IaeT eMy JIOJKHOe KaK UYelIOBEeKY, JIOKa3aBIleMy, UTO CBET BedeT ceOs Kak
MOTOK YacCTHI], OJHAKO, KaK BBISICHUJIOCh, BEPAUKT He ObLT OKOHYATeIbHBIM. B 1969 romy HeckoIbKo
MCCIIeIOBATEIbCKUX TPYII MOKa3ain, 4To (oTo3(hdeKT MOKHO OOBSICHUTh U HA OCHOBE BOJTHOBOW
TUTIOTE3bl. DUHIITEHH MPEKPACHO 0O0bACHWI (POTOI(PPEKT, HO OKA3ATIOCh, YTO €ro OOBSICHEHUE He
enuHCcTBeHHOE. [IpocTo OH pacckaszayl HaM MPesIECTHYI0 UCTOPHUIO CO CUACTIIMBBIM KOHIIOM. XOTS B
€ro JIOKa3aTeIbCTBe ObLJIO HECKOJIBKO JIOTUIECKHX MOTPEITHOCTe, OKa3aIoCh, UTO OH BCE PABHO ObLI
rpaB. MHOXeCTBO 9KCIIEPUMEHTOB BIIOCJISICTBUY IMOKA3aJIM, YTO CBET OMpPEeSICHHO BeleT ceOsl Kak
MOTOK YacTHII.

[Ipencrapnsiercs, 4To BCe 3TU CHOPHI CTOSAT B OAHOM PsIy C BOIIPOCAMU, OTBETHI HA KOTOPBIE
MIPUMEPHO TaK Xke CyAbOOHOCHBI: «CKOIBKO aHreJIOB YMECTUTCSI Ha KOHYMKe Uriibl ?» U «Kyna, kyaa
Bbl YJQJIMJIUCh, BECHBI MOEH 31atele qHU?» W mpaBaa, KoMy UHTEPeCHO, YTO TaKoe CBET Ha caMOM
JeJie — BOJIHBI WK yacTtuiibl? K ToMy ke, eciii BIyMaThCsl, He TaKoe YK 3TO U MpoTuBopeure. Bor,
HarpuMep, OKEAHCKHE BOJIBI YK TOYHO BEIYT ceOsl KaK BOJHBI, HO MBI-TO 3HaeM, YTO Ha CaMOM Jiejie
OHM COCTOAT U3 OTAEJIBbHBIX (BPOIE YaCTHIL) MOJIEKYJL.

Moxet ObITh, U CBET BefieT cedst Tak xke? MokeT ObITh, OH TOJIBKO KaXKeTCsl HeMPEPhIBHOW BOJI-
HOI — IPUMEPHO KaK KaKeTCsl HEMPephIBHOW KapTUHKA Ha KpaHe TesieBu3opa’? Ecium BHUMATEIbHO
MIPUCMOTPETHCS K TEJIEBU30PY, BUJHO, UYTO N300paKeHUE «HA CAMOM JIeJie» COCTOUT M3 OTAETbHBIX
TMKCeIen.

MoxeTt ObITh, CBET TOJBKO KaKeTCsl BOJTHOM, IIOTOMY UTO B HEM Tak MHOTo (boTOHOB? B KOH-
TEKCTE OIbITA C TBOMHOM INEJNbI0, MOKET OBITh, Y)KaCHO MHOTO (DOTOHOB MIPOXOAUT B JIEBYIO IIEIb,
y’KacHO MHOTO (DOTOHOB — B IIPABYIO, a MIOTOM JIB€ BOJHBI UHTEP(EPUPYIOT IPYT C IPYTOM.

AX, ecri OBl J)KU3HB OBUIA TaK MPOCTA.

MB1 ye TOBOPHIIY O TOM, UTO (pU3MUECcKast MHTYUIHS B KBAHTOBOW MeXaHUKe He TTOMOIITHHMIIA.
Haneemcst, BBl He BRHIOPOCHIIN HA/TyBHBIC HAPYKABHUKH, TIOTOMY UTO Ceiiuac Mbl OpPOCUM Bac Ha TITy-
OuHy.

MHo)ecTBO (POTOHOB MPOXOIAT B KAXKIYIO IIeJb U UHTepEepUpyIoT IPyr C IPYroM, MpH-
4yeM BeyT ceOs1 Kak BOJIHBL. Muctep Xaiijl, KOTOpbIA XOYeT BEPHYThCS B COCTOsIHUE JJOKTOpa [lxke-
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KWJIa, KOe-4TO 3aayMail. «MoxeT ObIThb, — CBUPEIO PHIUUT OH, — €CJIM CHU3UTh MHTEHCHBHOCTD JIyya,
(oToHBI OyayT MpONE3aTh B 1IN MO OTHOMY. A OTIETBHBIN (DOTOH YK TOUHO HE CMOKET BEeCTH cebs
KaK BOJIHA, eMy BeJlb He C YeM UHTepeprupoBaTh!»

Bennwlii, terkoBepHsblii poctak! [TocMoTprM, YTO MosTyvaeTcs, Korja OH PETBOPSIET B XKU3Hb
CBOM 3aBUPAJIbHBII ITPOEKT.

Kak u mianmpoBaiock, OH MPUITYIIAET Jy4 U YIOCTOBEPSIETCS B TOM, YTO (DOTOHBI TTONAIAI0T
B anmapar cTporo 1o ogHomy. Kak u paHbliie, Ha 3aJHEM 3KpaHe eCThb JIETEKTOpP, KOTOPBIN 3aceKaeT
KaX[IbIiA ITONAIAI0IMKUI B 9KpaH (OTOH. XOTS pe3y/IbTaThl I0JKHbI HAKOITUTHCS, & TIPOUCXOIUT TO He
cpazy, Xai/i Bce paBHO BUJIUT, KAKOW PUCYHOK OHM 0Opa3yloT Ha JajbHEM KpaHe.

Xaii BUOUT HA JaJIbHEM SKpaHe PUCYHOK M3 HECKOJIBKMX TOJIOC, KOTOPBIM MOKA3bIBAET, YTO
(boTOHHBII JTyd 1 B caMOM Jienie BeneT ceOs kKak BonHa. [lonmagatonye B anmapatr (bOTOHBI C YeM-TO
uHTepdeprpyoT. Ho Beib JIyd HACTPOEH Tak, YTO BBIMYCKaeT (DOTOHBI MO onHOMY. EquHCTBEHHOE
JIOTHYecKoe 0ObsICHEeHHe — YTo (hOTOHBI MHTEPEPUPYIOT caMu ¢ codoi. Kaxapii (poTOH mpoxoauT
CKBO3b 00e 11em ofgHoBpeMeHHo. Ppoct ommbancs. Eciu To1 hoToH, TO Tede 1o criaM MpouTH Mo
o0erM JIoporam, a He TOJIBKO TIO TOW, KOTOpast MOKAXETCs] HEXOKEHOM.

Mpbi1 3HaeM, 4To (pOTOH yMeeT BecTH ceOsi M Kak BOJTHA, M Kak yactuia. [lonnvanue, 9to poToH
CrocoOeH MPOoSIBIIATH 00a KauecTBa, He OOBSACHSET, OTKYAA OH 3HAET, KOra MpOsIBJISITh Kakoe. B 1978
rogy dxon Apunbansn Yuiep u3 [IpyHCTOHCKOTO YHUBEPCHTETA MPEIOKUI UHTEPECHBIN OIIBIT,
KOTOPBI TTIO3BOJIMJ YBUJIETh, KaK (DOTOHBI MOBEAYT CeOsI B OMBITE C TBOWHOM IIEJNIBIO, ECJIM MBI U3Me-
HUM IIpaBWJia Urpsl Ha momjopore. «IIpencraBum cede, — mogyMas YWuiep, — YTo 3aJHAN IKpaH
MOXHO yOparth, a 32 HUM Ha HEKOTOPOM PACCTOSIHUM CTOSIT IBA TEJIECKOMUMKA, KaXKIbI N3 KOTOPBIX
TOYHO HalleJIeH Ha OJIHY U3 JBYX IIeJIei».

Ecnm yOpathb 9KpaH, TO, s B TOT WM UHOM TEJIECKOITYMK, MBI TOUHO CKaKeM, B KaKyIO IIeJTh
MIPOCKOYMJI TOT WJIM MHOM (POTOH. A 3HAUUT, KaXA0MYy (POTOHY MPUIETCS MPOCKAKKUBATh B OIpe/ie-
JICHHYIO 111eJTb, a He B 00e. VlHaue roBopsi, MOXKHO 3aCTaBUTh (POTOHBI BECTH Ce0s KAK YaCTHIIBI, €CITH
yOpath 9KpaH, — a 3HAUUT, IPEBPATUTh IKCIIepuMeHTaTopa oOparHo u3 Xaiina B [xekwna. Eciau mbl
MOCTaBMM 9KPaH Ha MeCTO, TO (hOTOHBI HAUHYT CHOBA BECTH Ce0s1 KaK BOJHBI — U CHOBA BOIIAPUTCS
MEP30MaKOCTHbIN XaiiI.

Aememop
Onbim Muagpa
¢ OMAOKEHHDBIM
l5b150FoM
£ HOBUHKA! ‘ TMpoguuuonnpiii
MogBuxuuia sxpan! axpan (nogBuxnpi)
Fepan ¢ 4BYMA wEAgmu
P
Uemounuk chema
)

ToT pakT, 4TO MBI NOB/IMsIEM Ha MOBeAeHHEe (POTOHOB, 100aBsAsA UM yOupasl 9KpaH, caMm 1o
ce0e CTpaHHOBAThI, HO JAaJIbHENIIIee MPeIooKeHne Yuiiepa JiejaeT ero ere 0osee CTpaHHbIM. UTo
Oyrier, eciiu yopaTb SKpaH nocae mozo, Kak OTAeNbHbIN (POTOH MPOMJET NEPBBIA 9KPaH — TOT, YTO CO
mensaMu? «OMBIT C OTI0KEHHBIM BEIOOPOM» MO3BOJIMT HaM MPEBpallaTh CBET U3 BOJIHBI B YaCTHILY
1 00paTHO B JII0OOI MOMEHT SKCIEPUMEHTA.
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Nuaue roBops, yxe nocnie Toro, Kak (poToH mposieTesl CKBO3b IKPaH €O IIEISAMHU, Mbl MOKEM
chesnaTh Tak, YTOObI OH MPOJIETEN TONBKO CKBO3b OfIHY IIEb>* — U JIs1 9TOTO HYKHO BCETrO-HAaBCEro
yOparh MPOEKIMOHHBIN 9KpaH. XyKe TOr0 — CBOMMH AEHCTBHSAMM MBI cliejlaeéM Tak, 4To (POTOH
KakMM-TO 00pa3oM BBIOEPET, Yyepe3 KaKylo Ielb MPOCKAKUBaTh. ECTh UTO-TO 3aMOrMJIBHO-KYTKOE B
TOM, 4TOOBI UMETh BO3MOKHOCTb TaK I'TyOOKO MOBJIMATh HAa PealbHOCTh, OCOOEHHO €CJIM OCO3HATb,
YTO, KaK Mpe/CTaBsieTcs, (POTOH TOTAA JIENAET BHIOOP permpoCheKmueHo.

KBanroBas MexaHuka (1 Yuiep) yTBepKJacT, 4To B IPUHLIMIIE HE CYIIECTBYET HUKAKOIO CIIO-
coba MpecKa3arh, Yepe3 Kakylo mesb MpoieT (hOTOH, 10 TOro, KaK Mbl 3aCTaBUM €ro BecTu ceds
COIJIACHO KJ1accrueckon ¢pusuke (yopas 3kpaH). Jla, MbI JECTBUTEILHO CIIOCOOHBI U3MEHUTh KBaH-
TOBBI MUP yoice nocae moeo, Kak Mpou30IIIo HeKoe coObIThe. M3 4ero MoxHO BBIBECTH JIBa TIOTPSI-
CAlOLLIUX CJIEICTBUS:

1) HaGmoneHue Haj cUCTeMOM (PyHIaMEHTaILHO €€ MEHSIET;

2) otaesbHbIe (DOTOHBI CIOCOOHBI BECTH ce0s M KaK YaCTUIIA, U KaK BOJIHA U B MTHOBEHHE OKa
MEPEKJII0YAThCS] U3 OIHOIO COCTOSIHUS B IPYTOE.

2 Tot Cl)aKT, 4To )Z[ef/'ICTBI/IﬂMI/I B HACTOAIIIEM MbI, OKa3bIBaA€TCA, CIHOCOOHBI UBMEHSITh MPOLIUIOE, KPYLIUT HE TOJIBKO MUPOBO33PEHUE,
HO U IJ1aroJibHbl€ BpEMEHA.
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II1. YTo ke Takoe, B CaMOM JieJie, JIEKTPOHbI,
eCJiM X KaK cJielyeT pacCMOTPETh?

Bce cTpaHHOCTM KBaHTOBOM MEXaHUKH ObUTM Obl HEBUHHBIMH LIAJIOCTSIMH, €CJTH Obl OTHOCHJIHCh
TOJIBKO K cBeTy. CBeT — ocofasi CTaThsi: Y HEro BOOOIE HET MacChl, 1 K TOMY K€ OH IOCTOSTHHO
JBVIKETCS CO CKOPOCThIO ¢. Kak BbI, HaBepHOeE, JI0raaimch, Oeqa B TOM, 4To (POKYCHl KBAHTOBOM
MEXaHUKHU PACTIPOCTPAHSIIOTCS HE TOJIBKO Ha (POTOHBI.

Camble JIeTKMe YacTHUIIbI, C KOTOPHIMUA Mbl MOXeM Oe3 Tpylda UMETh JeJI0, — ITO EKTPOHBI.
Ecnu BBl HE CIMIIKOM MHOTO O HHMX 3HaeTe, 3TO HUYEro, Mbl KaK CJeJyeT MepeMOeM UM KOCTOUYKHU
B maBe 4. Ceiluac BaM HaJ0 3HaTh TOJIBKO OJIHO — YTO C JIEKTPOHAMU Mbl IMEEM JIEJIO TIOCTOSIHHO.
TpanunyoHHbIe (He TUIa3MEeHHbIe) TEJIEBU30PBI AEIAI0TCS HA OCHOBE «JIEKTPOHHO-TTYYEBBIX TPYOOK»,
a 9TO BCETO-HABCEro MHTEJTUTEHTHOE Ha3BaHMe /1J1s1 OaITMCTUYECKUX IEKTPOHHBIX ITyIIEeK, KOTOpbhIe
MYJISIIOTCS BaM B JIULO JIEKTPOHAMU Ha OKOJIOCBETOBOW CKOPOCTH.

Uro OyzneT, eciii MbI B XOJIe OIBITA C ABYMSI IIEJISIMU Oy/IeM CTPENSTh IEKTPOHAMH, a SKpaH
noctaBuM (ryopecueHTHbIN? Kaxaplil pa3, Korjaa 3JeKTPOH MonaaaeT Bo (hIyOpeclieHTHBIN SKpaH,
MBI BUIMM BCIIBIIIIKY CBETa, TaK YTO MOKEM COCUMTATh, CKOJIBKO JIEKTPOHOB TOMAAAET B KAKIYIO
KOHKPETHYIO YacThb 9KpaHa. Eciu Ob1 Xaiil MOr HaJIOXKUTh CBOM KOPSIBBIE 3JIOCHCKUE PYKH Ha JeK-
TPOHHBIN JIyd U eci Obl OH HACTPOWJI MCTOUHMK TaK, YTOOBI MOCHUIATH TOJBKO OIUH JEKTPOH 32
pa3, OH BCE paBHO MOMYYMJI Obl HA 9KpaHe PUCYHOK, XapaKTepHbINA ISl BOJH, a He Ui yactull. To
e TIOBeJIeHre, KOTOpoe Mbl Habmonanm y (hoTOHOB!

[TpoBecTH 3TOT ONBIT B PEATLHOCTH ObLIO HEBO3MOKHO MO TEXHMUYECKUM IMPUYMHAM JI0 CAMOT'O
HeJJABHErO BpeMEeHH, XOTs (pr3nyeckoe cooOIeCTBO HUIYTh HE COMHEBAJIOCh, K KAKUM pe3yJibTaTam
oH npusenet. B 1989 rony Akupa ToHomypa u3 YHuBepcurera ['akyCloMH U €ro COTpYAHUKHU IIPO-
BEJIM OTIBIT C AByMSI INIEJISIMU 151 JIEKTPOHOB, M BAC HUIYTh HE YIMBUT, KOT/IA BBl y3HAETE, UTO JEK-
TPOHHBIN JIyd J1aeT aOCOMIOTHO TOT K€ pe3yJIbTaT, XapaKTEePHBIH ISl BOJIH, — MHOXECTBO JIMHUAHN Ha
9KpaHe — YTO U CBETOBOM Jyu. [lo KpaiiHeil Mepe Mbl HaJleeMCsl, UTO BacC 3TO HUUYTh HE YIUBUT.

ITo nanubiM ToHOMYPpBI M Ap., 1989

Ha ToT ciyyaii, ecim BaM HY)KHO TIOJyYUThb MOA3aTHUTBHUK OT Xaijia, 4ToOsl JIydilie JOIILIO,
MOBTOPHM: TOT (PAKT, YTO EKTPOH CIIOCOOeH MHTepgeprupoBaTh caM ¢ COOOM, JTOKa3bIBAeT, YTO Ha
CaMOM JieJie OH IMPOXOIUT OMHOBpEeMEHHO B 00e e, OTHaKO paccedb MEKTPOH HAIOMoJIaM Hellb3s1
Jaxe caMoi ocTpoit karaHou. Hy, kak BaMm mapasokc? DIeKTPOoH MPOXOAWT B 00 IIejH, Jaxe He
paznensisich HaJIBoe.
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KoHeuHo, 3T0 cIipaBe/UIMBO HE TOJIBKO /151 (POTOHOB M 3JIEKTPOHOB. B moceaHee Bpemst 3TOT
OITBIT MPOBEJIU C CAMBIMHU Pa3HBIMH MHKPOCKOIMMYECKUMHU OObEKTaMU, HalIpUMep C HEUTPOHAMHU U
aromamu. U Bce oHM Ben ceOsi COBEPILICHHO TaK ke — MO-KBAaHTOBOMY CTPAaHHO.

MBbl [IprU3HaeM, YTO HABS3UMBO PEKJIAMUPYEM BaM OITBIT C IBYMsI IIEJISIMU, HO, yBepsieM Bac, 06e3
9TOro HUKaK. TeMbl Bpojie OTHOCHTEIBHOCTH MO3BOJISIIOT YYeHOMY-(DU3UKY MPUHATH (PaKThI HATTOIO-
Oue CKOpPOCTHU CBETa, a 3aTeM MOCTPOUTH TeOPHIO ISl OObSCHEHUsI, B OOIEM-TO, BCETO OCTAJIBHOTO,
HE TIOKHM/1ast YIOTHOM KJIaJIOBKH B JIOME CBOMX poauTeseld. KBaHToBast MeXaHUKa, HAITPOTUB, ITPAKTH-
YeCKH IIeJIMKOM TIOCTPOCHA Ha OIbITaX, OMbITAX U €IIe Pa3 OIbITaX, MPHUYEM 3a4acTyi0 OKa3bIBaeTCs,
YTO MPEXKHUE TEOPUH HE B CHJIaX OOBSICHUTH ITPOMCXOJISIIICE.

OOparHast cTopoHa orbiTa TOHOMYpBI — Ta %e, YTO U B OINbITe YWiepa ¢ OTIOKEHHBIM BbIOO-
poM. Ecii Mbl KakuM-TO 00pa3om OyzieM CJIeWTh 3a JEKTPOHAMH, YTOObI TTOCMOTPETh, B KAKYIO
MMEHHO IIIeJIb OHM MPOJICTAIOT, TO MPOU30MIET KOJIJIAIIC BOJTHOBOW (DYHKIIMH, U MBI 3aCTABUM 3JI€K-
TPOHBI BECTH ce0s1, Kak MoJ00aeT YaCTUIIaM.

«Komnnaric BonHOBOM (pyHKIMU» — (ppaza, KOTOPOH (PU3UKK OPOCAIOTCS HATTPABO U HAJIEBO, AJISI
HHUX 3TO BCE PaBHO YTO CKa3aTh «BBIYMCIMTH COOCTBEHHbIEC 3HAUCHHUSI FAMUJITOHUAHA» WU ITOCH-
JeTh JIOMa OMHOMY B cy00O0Ty Beuepom». MbI Tak K HEll MPUBBIKJIM, YTO 3a0bIBaeM, UTO TPeOYyIOTCS
JOTIOJIHUTEIbHBIE OOBSCHEHUsI>. A BOT O BOJIHOBOM (DYHKIIMM UMEET CMBICIT KOE-UTO JI00aBUTh.

B KBaHTOBOW MOjIe/IM BOJIHOM SIBJIsIETCS Bee. ECiM BHUMATEIbHO MOCMOTPETh Ha JIEKTPOHBI,
OKaXeTCs1, YTO OHM BOBCE HE MOXO0XH Ha IMapUKHU — CKopee Ha oOauka. Tawm, rie o0s1ako (Wiu, eciu
BbI [IEHUTE TIOCTOSIHCTBO TEPMHUHOJIOTHH, «BOJHOBasI (PYHKIIMSI») TUIOTHEE BCErO, Mbl UMEEM CaMYyIO
BBICOKYIO BEPOSITHOCTh OOHAPYKUTh JIEKTPOH B IAHHBI MOMEHT BPEMEHHU.

Korga mMbl ToBOpHM, YTO 3NIEKTPOH «BeleT ceOs1 KaK BOJIHA», WIIM KOTJa BbI CIIBIIIUTE Pas3ro-
BOPBI 00 JIEKTPOHHOM O0JIaKe, STO He 3HAYMT, UTO JIEKTPOH KaK TAKOBOKM — 3TO Takou OGecopmMeH-
HBII [TPeIMET BpOJie caxapHOU BaThl. Takke Mbl HE XOTUM, YTOOBI BbI CUMTAJIA BOJHOBYIO (DYHKIIHIO
9JIEKTPOHA YEM-TO BPOJIE TACMAHUHCKOTO JbsIBOJIA M3 CTAPhIX MYJILTUKOB — IOMHHTE, OH Oeraj Tak
OBICTPO, YTO Ka3aJiCsl pa3Ma3aHHbIM MSATHOM?

DJIEKTPOH U B CAMOM JIeJIe HaXOIUTCSI Cpa3y B HECKOJIBKUX MECTaX, U €CJIM Mbl BBIYHCIIUM €r0
TOYHOE MECTOTMOJIOKEHUE, TO U3MEHUM HPUPOy cucteMbl. HeT HMKakoro criocoda 3apaHee y3HaTh,
r71e UMEHHO HaXOUTCs JIEKTPOH, U M30JIMPOBATh €r0 BO3MOXKHO TOJIBKO MIOCPECTBOM HAOJIOICHHUS.
Kax To/1bKO MbI BBISIBJISIEM MECTOIOIOKEHHE JIEKTPOHA, HATIPUMED, TIOMaaeM B Hero (hoTOHOM, ITpo-
MCXOIMT KOJIJTAIIC BOJIHOBOM (DYHKIIMH, U B CJIEYIONIMI MHUT Mbl IIOYTH HaBEPHsKA 3HAeM, IJie HaXO0-
JWTCS 9MEKTPOH. BonmHOBast (hyHKIIUS yke He paclipoCTpaHsAETCs Ha OOJBINYI0 00J1acTh MPOCTPaH-
CTBa.

[MpencraebTe cebe, uto Jkekun u Xana cuasT u urpaiot B «Mopckoit 0oii»2°. Kak Mbl 3HaeM,
Xai1 MPOXKEHHBIN KYJIUK, TOITOMY HEKOTOPOE BpeMsi, Koraa JoKTop JIKeKu Ha3bIBaeT KOOPIH-
HaThl, Xai MOCTOSHHO yTBEPXKIAaeT, YTO OH MPOMAXHYJICS, a CaM Iepe/IBUraeT cBou Kopadmu. B
KOHIIE KOHIIOB Xai/1 MOHMMAET, YTO OOMaHbIBATh MPOTUBHUKA OECKOHEUYHO eMY HE YAACTCs, TOITOMY
OH BBIHY’)KJIEH TIOCTABUTh CBOM KOPaOJIM B OIpe/eieHHbIe MeCTa Ha IOCKE M MPU3HATHCS, UTO yaap
nonaj B 1esib. O4eBUaHO, TO, YTO JIKEKMIT ONpeaesni MECTONONOKEHUE Cy/THA, TIOBJIUSIO HA CUTY-
aruio.

WHpIMU ClIOBaMHM, BCIIOMHUTE CBOIO 10HOCTh. Kor/ia Bbl ObLITM MOJIO/bI, BECh MU JIEkKaJ y BaIlIUX
Hor. [lepen BaMu pacKphIBaJIMCh OECUUCIIEHHbIE BO3MOKHOCTH: KeM ObITh? DU3NKOM-AEPITMKOM?
Kocmonorom? ActpoHomoM? A Teneph MOgyMaiTe O TOM, Yero Bbl IOCTUI/IN. Bee moTeHimarsl, Bee
HEONPEIEeHHOCTH CXJIOMHYIUCh B OIHO COCTOSTHKE, B TO, KaK Bbl HA CAMOM JieJie PactopsIIU/INCh
CBOEH KU3HBIO, — B OJIHY JIOPOTY.

BA (paza «mocuaeTs foMa OTHOMY B CyOO0OTy BeuepoM» JOIOMHUTEBHBIX 00BsICHeHHH He Tpebyer. CuanTe, HEBEX/IbI, J0Ma
Y JOUNTHIBANTE 3Ty KHUTY, IPIYEM C PafiOCThIO, KOMY CKa3aHO?!

26 Jla, MBI IOHMMaeM, YTO TEXHHMUYECKU OHU OJHO U TO ke JIULO. BOT 3T0 Mbl M Ha3biBaeM MeTaopoit.
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IV. He kBaHTOBAas JIM MEXaHUKA BUHOBAaTAa
B TOM, 4TO 51 MOCTOSIHHO BCE TEPAI0?

OOBsICHUB, B U€M COCTOUT OCHOBHASI Mies KBAHTOBBIX CTPAHHOCTEW, MbI TIOCBATUM HECKOJIBKO
MUHYT Oece/ie O HEKOTOPBIX €€ CJIeACTBUSIX, KOTOpbIe Ha TIEPBbIN B3IJIS KAKYTCSl HEBEPOSITHBIMH, —
MMEHHO MX Bbl CKOpee BCero courere coprucTUIecKUuMu (hOKyCaMu WM YPe3MEPHBIM YITPOILICHUEM.

Koraa mMbl HamipaBJisieM JTyd JIEKTPOHOB HA SKPaH ¢ ABYMS LIEISIMU B XOZI€ BCE TOTO JKe OIbITA,
TO HE 3HaeM, B KaKyl0 IMEHHO IIeJIb [TPOJIETUT YaCTUIIA. DTO BCE PABHO UTO CKA3aTh, YTO B MOJIOKEHUH
9NIEKTPOHA HaOMoaaeTcs HeornpeaeeHHOCTh. B 1948 rony Puuapn ®eiinmaHn, KOTOpbIN Torga pado-
Tan B KopHenbckoM yHUBepcHTETe, OOHAPYKUJI B STOM OIIBITE ellie OoJiee BOMUIOIIYI0 CTPAHHOCTb.

UYUrtoObl XOPOIIEHBKO MPEACTaBUThH cede, uTo MMEHHO caenan PeiiHMaH, 1aBaiiTe CHOBa MOCTa-
BUM 3TOT OMBIT. Xai[] CTpeJisieT MEKTPOHHBIM JIYYOM B 9KPaH C IByMsI IEISIMHA U CMOTPHUT, YTO TTOJTY-
YuTCs. «A ecnu Obl MBI IPOPE3AJTH B TEPEAHEM IKPaHE TPETHIO Ieb?» — qymaeT oH. Byayun npu-
POKICHHBIM YOMIATICH, Xaii] BHIXBAaThIBACT KMHKAJ M IIPOPE3aeT B IKpaHe elle OfHy Iiefb. Ternepb
NIEKTPOHY MPUAETCS MIPOXOAUTH CKBO3b BCE TPU LIEH — B KAXKIIYIO C HEKOTOPOW BEPOSITHOCTHIO, — U
uHTEpeprpoBaTh APYT C APYroM OyAyT BCE TPH MOTYUMBIIMECS B Pe3y/IbTaTe BOJIHBI.

«A yerBeptyo? A natyio?» W cHOBa 371eKTpoH OyaeT MPOXOIUTh BO BCE 1SN OAHOBPEMEHHO.
«A ecmu Mbl OyaeM mpopesarh ey, TIOKa 9KpaH He ucuesHeT?» Xaia MPUHUMAETCs KpOMcaTh
9KpaH, CJIOBHO OH BECh COCTOMT U3 JIOHAOHCKUX YJAMYHBIX MaJIBUMINEK, TIOKA MO J]A0OpaTOpuu He
OKa3bIBaETCsl yCesiH OOPHIBKAMU U OIIMETKAMH. DJIEKTPOH JIOIKEH MPOXOAUTH CKBO3b BCE IPOCTPAH-
CTBO, TJIe paHbllie ObUT 3KPaH, C HEKOTOPOW BEPOSTHOCTHIO.

FHLURKAA NPUMEHAEMOS UCKAUUMEALHO B HAYUHBI W EASK .
He MEAMARMECD WOBMOPUME FKEREPUMEHM LAMOCMOSMEABHO .

3A4Huﬁ
. WPOEK U UOHHBIT
OS@Sqmtﬁmuu P ST
FKENEPUMEHMAMOP
Ay
Napesannniia
FKPAH

Uro npousoiaer, ecau Xaia MOCTaBUT MEXKAY JIy4OM M 33JHUM MPOEKIIMOHHBIM 3KPaHOM
MHOTI'O TaKMX (IyCTbIX) 9KpaHOB? ECTeCTBEHHO, 3JIEKTPOH MPOWAET CKBO3b BCE ITU ILENU C BEPOST-
HOCTBIO, 33JAHHON BOJTHOBOU (DyHKIIUEH.

Ho eciim HUKaKuX 9KpaHOB HET, 3HAUMT, PeifHMaH ONKCHIBAET CUTYAIIUIO, B KOTOPOU OObIYHASI
YacTHIIa TPOCTO MPOXOAUT U3 TOYKM A B TOUKY B, a eciu BbI ellle He MOHSIM, B YeM TYT COJb (a
MOHSAThH 3TO HE TaK-TO MPOCTO), HA CAaMOM [ieJie OH yOeqUTeNbHO MOKa3aj, YTo, MPOXO/s U3 OJHOU
TOYKH B JPYTYIO, YACTHIIbI JBUTAIOTCS BOBCE HE 00s3aTeIbHO IO MPSIMOM WITH JJaKe 10 KPUBOU HITH
3Ur3aroodpasHo, a MPOXOAST BCe BO3MOKHBIE ITyTH OJJHOBPEMEHHO!
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XysKe TOro — MpOXoisi 0 BCEM STUM BO3MOKHBIM ITyTSIM, YACTUIIBI BHITBOPSIIOT CaMble Pa3HbIe
HEBO3MOXHBIE (hOKychl. Harpumep, oHM 00peTaioT «HenmpaBUIbHYI0» MAaCCy WM ABUTAIOTCS ObICTpee
CKopocTH cBeTa. To, 4TO B OOBIYHOM KU3HU KaKETCs HEBO3MOXHBIM, POMCXOAUT MPOCTO C KpaiHe
MaJIeHbKOW BeposITHOCThIO. HO TeM He MeHee «HeBO3MOKHBIE» COOBITHS HY’)KHO YUUTHIBATh B pacye-
Tax, YTOObI OHU ObLT TOYHBIMHU.

Mpb1 oTHaem cebe OTYEeT, UTO BCE ITO /10 00U MOXOXe Ha «(priocodckue» paccykaeHus Mmox
BO3/ICHICTBUEM pACIIMPHUTENIC CO3HAHHUs, KOTOpbIe TaK JIIOOAT BECTH CTYAEHTHI 32 MOJTHOYb: «Di,
peodsTa, a BOT ObLIO OBl KJIEBO, €CIM Obl MBI OBLIH, HY. .. B 00IIIEM, Be3fie cpa3y ?» — «Y-y-yX Thl-bl-bl!»

Ho Hago moHumarb, 4to (peiHMaHOBCKME «BCE BO3MOXKHBIE IyTH», KAaK M OIMBIT C JABYMS
[IeJISIMUA, — 3TO TIOJIe3Hasi KapTWHA [EeWCTBUTENbHOCTH, TMOCKOJBKY OHA JIaeT BEpHBIE OTBETHI.
[TocKOIBKY MBI HE B COCTOSTHUM 3aC€4b YaCTHIIBI MEK/1y IEPEHUM U 32 JHUM SKPAHOM, MbI HE MOXEM
C YBEPEHHOCTBIO YTBEPXKIATh, IJIe OHU TaM HaXOIATCS. A ecli Obl Mbl MOTJIM OIIPEAEIUTb UX MECTO-
TMIOJIOXKEHUE, TO PA3PYILIIIN ObI CHCTEMY.

Cama upesi, YTo HEBO3ZMOKHO B TOYHOCTH CKa3aTh, I71e HAXOAUTCS YacTUIIa, HUYETO He UCTIOp-
THB, BEPOSITHO, Bac oropyaeT. Mbl ¢ Bamu coriacHbl. OJJHAKO 3TOT MBICIIEHHBIN 9KCIIEPUMEHT I103-
BOJISIET MPEJCTaBUTh ceOe MPUPOLY IBMKYIIUXCS YaCTHUI] — JaKe €CIA OT 3TOTrO BIOPY BHIBUXHYTh
MO3TH.

A creioBaTeNbHO, €CIIM BB Ky/Ia-TO 3aCYHY/IM KJTIOUM OT MAlllMHBI, HE JyMaiite, Oy/ITO KBaHTO-
Basi MEXaHMKa BaM MOMOeT. KBaHTOBasi MexaHMKa MMeEeT JIEJIO JIMIIb C BEPOSITHOCTBIO OOHAPYKEHU ST
YaCTUIIBI B TOW WJIM MHOYM TOYKE, HO 3TO HE O3HAYaeT, YTO OHA IpeHeOperaeT aeransmu. Hamporus,
OHa OYEeHb-OYEHb TOUYHO OTPAXKaeT, HACKOJIBKO MaJIo MBI 3HaeM 0 BceneHHO.

B 1927 rony Bepuep [eiizenodepr, kotopbiid Torga padotai B [ €TTHHIeHe, TOCTYIMpPOBaJI, YTO
IJIs1 JTIOOOM YacTHIIBl HE TOJBKO HEJb3sl OJHO3HAYHO OIPEAETUTh MECTOHAXOXKACHUE W TTapaMeTphl
ABWXEHHUs, OoJiee TOro, 4YeM JIydllle Mbl 3HAeM MECTOHAXOK/ICHUE, TEM XyXkKe MOKEM U3MEPHUTh CKO-
pocTh — 1 Ha0OopoT>'. B pe3ynbrare, €CIM MBI 3HAEM MECTOIOJIOKEHUE YACTHUIIB ¢ OECKOHEYHOW TOY-
HOCTBIO, Y HAC HET HU MaJIeHINero MpeacTaBieHusl O TOM, KakoBa ee CKopocTb. I1onoOHbIM ke oOpa-
30M, €CJIA MBI (KaK-TO) YMYAPWINCH ONPEeSTUTh, C KAKOH CKOPOCTBIO YaCTUIIA IBUKETCS, MBI OBl HE
MMeJM HU MaJISHIIIero MpeACTaBIeH s, T/1e OHa HAXOIUTCS.

«[Ipuniun HeonpepeneHHocTu [efizeHOepra» — OHAa U3 TeX KOHIIENIWI KBAaHTOBOW MeXa-
HUKH, KOTOpbIe OCOOEHHO YacTO MOHUMAIOT HEMPABMIIBHO, B OCHOBHOM TIOTOMY, YTO JIIOAY CKJIOHHBI
npeAronararh, OyATo Ha caMoOM JieJie 3To He OoJiee YeM KJIacCuIecKuit (peHoMeH. MHorue momyJsip-
Hble KHUTH TI0 KBAHTOBOW MEXaHWKE OIIMOOYHO «JJOKA3bIBAIOT» MPUHIIMI HEONPEIEeIeHHOCTH Clie-
AYIOIIEeH IeTOYKOH paccyskaeHui. Ecii Mbl XOTUM MOHSTH, T1e HAXOAUTCS YaCTUIIA, HAJJO CTYKHYTh
ee ¢potoHoM. Ecitn poTOH MMeeT oueHb OOJBIYIO JJTUHY BOJHBI, Mbl HE MOXEM TOYHO OIPE/IEUTh
TMOJIOKEeHUE YacTHIIbl. POTOHBI ¢ OOJIBINON JIMHOW BOJIHBI YAAPSIOT C1ad0, IMO3TOMY U3MepeHHe He
CJIVIIIKOM BJIMSIET HA SJIEKTPOH, a 3HAYUT, MBIl MOKEM OMPENESTUTh €0 CKOPOCTh JOCTATOYHO TOYHO.

C npyroii CTOpOHBI, YTOOBI KaK CJIeAyeT MOHSTh, T/ie HAXOOUTCS YacTUIa, HyXKHO YJapHuTh ee
(boTOHOM € MasieHbKOM JUIMHOM BOJIHBI. POTOH C MaJIeHbKOW JIJITMHOW BOJIHBI OYE€Hb SHEPTUYHBIM, a
3HAUUT, CWIBHO yIapsieT YacTuily. B pe3ysbTaTe Mbl He MOKEM OMpENeSUTh €€ CKOPOCTh JOCTATOYHO
TOYHO.

W3 s1oro cnemyer, 4To UMEHHO (DOTOH M JieIaeT HeonpeeIeHHBIMUA MECTOHAXOX/IEHHE U CKO-
pocTh vactuiibl. Benp 6e3 (poToHa, yaapsiomero 4acTuily, KOTopylo Mbl HaOmogaeM, Mbl Obl HHYEro
He ucnoptwim. Ho Beap ziemo coBceM He B 9TOM. XOTS HAIM HaOMoeHus (TO, YTO Mbl BBOIUM B
KapTUHY (POTOH) BIIMSIOT HA COCTOSIHUE YAaCTHIIBI, HEOIPE/IEIEHHOCTD €r0 TOJIOKEHUsI M CKOPOCTH —
910 pyHAaMeHTaTbHO. OO0NTH ee HEeBO3MOKHO B ITPUHITHIIE.

2 CTpOFO roBOps, 3TO HE CKOPOCThb, 4 UMITYJIbC. Ecnu Bb yxe pa36MpaeTecx: B C1)I/I3I/1K6 HACTOJIBKO, YTO INIOHUMAETE, YEM CKOPOCTh
OTJIMYACTCA OT UMITYJIbCA, 3HAYUT, Mbl JOBEPHUM BaM BBICOKYIO YECTb OCTATbCA Ha NEPEMEHE B KJIACCE U BBITEPETH NOCKY.
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VY npuHIMIIa HeonpeeIeHHOCTH €CTh HECKOJIBKO YMBUTEbHBIX ClieqcTBHA. [laBaiiTe cHavaia
npeacTaBuM cebe, Kak JOKTop JKeKu B CBOe J1abopaTopiy MepeKIaabiBaeT OJOKHOTHI Ha TIOJIKE.
Ecnu oH yXOouT BBIUTH Yalo M BO3BpAIIAETCsl, YTOObl CHOBA MPOCMOTPETh OJIOKHOTHI, OHU OyIyT
JIeXkaTh B TOYHOCTH HA TOM K€ CaMOM MecTe, TJIe OH UX OCTaBWJI, Belb OHU OOJIBbIINE, YBECUCTBIE U
elBa JI CIIOCOOHBI MepeIBUraThCsl CaMu 1o cede.

Ho uto ecnu Ha crieHy Beixoaut muctep Xaid? I[TocKOIbKy KeCTOKOCTh ero Oe3rpaHndHa, OH
He oOpalaeT HUKaKoro BHUMaHHs Ha OJIOKHOTBI, @ BMECTO 3TOTO XBaTaeT Oe33allUTHHIN EKTPOH U
3aMMXUBaeT ero B OUeHb MaJIeHbKYI0 KOpoOOouKy?®. Eciiv 3HaTh, UTO JIEKTPOH B KOPOOOUKE, 3HAYUT,
HEOMNpeeSIeHHOCTh ero MOJIOKEHUsI OUeHb HEBEIMKA. A CJIe0BaTeIbHO, JOBOJIIBHO BBICOKA HEOIpe-
JEIEHHOCTh €r0 CKOPOCTH. YTO MBI IMEEM B BUILY ITOJ] HEOTIPEAEIeHHOCThI0? MBI IMeeM B BUILY, UTO
HUKTO HE 3HAaeT M He MOXKET y3HaTh, KAKOBA CKOPOCTh MeKTpoHa. OmgHako XaiiJ TOUYHO 3HAET, YTO
NIEKTPOH HE CHIWT HeToABMKHO. Ecim Obl 3T0 OBUIO Tak, OH MOT Obl C OIPE/IENIEHHOCTBIO 3asIBUTh,
YTO €ro CKOPOCTh paBHA HYJIO. 3HAYMT, NEKTPOH HaBEPHSIKA MEUYETCs] B KOPOOOUKe.

BeposiTHO, 371eKTpoH OBICTPO OSKUT HAJIeBO, M TaK e BEPOSTHO, YTO OH OBICTPO OEKHT
Harpaso. Yem MeHbllie KOpOOOUKa, TeM JIydllle MUCTep Xaiifl 3HAET, /1€ HAaXOIUTCS MEKTPOH, U TeM
XyKe OH 3HAeT, KAKOBA €ro CKOPOCTb, a CJIEI0BATEILHO, TeEM OBICTpee MEKTPOH MOXKET METAaThCS.

Ho stum neno He orpannumBaetcsi. HeorpeaeneHHOCTh paciipoCTpaHseTCsl He TOJbKO Ha JJIeK-
TpoHbI. Kak Mbl yke BUIe/, CBET TOKE COCTOUT U3 BOJIH, & KaK Mbl YBUIMM B CIIE/IyIOIIEH T71aBe, CBET
— 3TO BCEro OTHO U3 YeThipeX (WM, BEPOSATHO, MATH) (PyHIAMEHTAIBHBIX MOJIEH, POHU3BIBAIOIINX
Bcenennyio. Yto Oyner, ecnu Xaiig BO3BMET «ITyCTyI0» KOPOOOUKY, B KOTOPOH COBEPILIEHHO TOYHO
He OyJeT HU CBeTa, HH SJIEKTPOHOB?

Mpbl yke YHOMHHAIIM, 4YTO Xaii] COBEpIIEHHO Oe3yMeH, M OKa3bIBAETCSI, YTO €ro SKCIIEPUMEHT
B IIpUHIMITe HeBO3MOXkeH. Kak Obl Xaiij HU cTapalics, CBETy BCe paBHO yIaeTcsl HAaWTH Jia3elKy B
KOpOOOUYKy. YTOOBI 3TO MOHSATH, CHAYaa HaJ0 OCO3HATh, UTO JIAXKe €CJM Xaij He MyCKaeT CBET B
KOpOOOUKY, B Hee, B TPUHIIUIIE, MOTYT MONACTh OTJEIbHbIE CBETOBbIE BOJTHBI. AMILUIUTY/IA STUX BOJH,
KaK U 2JIeKTPOHA, HeompeeseHHa, HO Xaii]] MbITaeTCsl CBECTU €€ K HYJI0. DTO — OCHOBA «TEOPUH
KBAaHTOBOTO OJIs», COI032 CIEIMATbHON TEOPUH OTHOCUTENILHOCTH (TU1aBa 1) U KBAHTOBOM MEXaHHUKH.

Ecnu 3aK1I09MTh 7IEKTPOH B MAJICHBKYI0 KOPOOOUKY, OH OT 3TOr0 HAUHET CKaKaTh CO Bce OOJIb-
111el cpeJJHel SHepruei, — TOYHO TaK ke HeOINPeAeIeHHOCTh FApaHTUPYET, YTO HET HUKAKOT'o Crocoda
TMOJIHOCTBIO YAAJIMTH NEKTPHUUECKOE TOJIe.

IT0 03HAYAET, YTO JIaKe B MPEATOJIOKUTEITHHO MyCTON KOpoOouKe Xaii/ia To U JeJI0 BOSHUKAIOT
1 ricue3aoT poToHbL. DTo cyliee Oe3ymue — HO Bellb U OH, YBBI, Oe3yMeH. DTO O3HAYaeT, YTO Jake B
MYCTOM IPOCTPAHCTBE ecTh SHeprusi. OHa Ha3bIBAETCSl «IHEPrusi Bakyyma» BceneHHON U oOnagaet
KpaiiHe CTpaHHBIMU cBoMcTBamMu. Hanpumep, ecii Xaiig COMHET CBOIO KOPOOOUKY B FApMOIIIKY, TO,
XOTS1 €e 00bEM YMEHBIINTCS, TUIOTHOCTh SHEPrUM BaKyyMa He BO3pacTeT. DTO COBCEM He TOXOXe
Ha... B 00IleM, Ha BCE OCTAJIbHOE Ha CBETe.

VIMeHHO B 3TOT MOMEHT, KaK MpaBWIO, He(PU3UK U OOBHHSIET HAC B «IIOATACOBKE (PAKTOB».
B koHIe KOHIIOB, eciu BceneHHast mosiHa SHEpruM Bakyyma, rmodeMy Mbl ee He 3amedaem? Benp,
MOXOXKe, ee TaM IieJiasi MPopBa.

HagepHoe, BaM cTaHeT MOHSITHEE, YTO MPOMCXOAUT, €CJIM Mbl TPUBEIEM aHAJIOTHIO C TeM, KaK
BBl MoMoraete Apyry? c nepeesnoM. [IpencraBbre cede, UTO Balll IpyT KUBET HA IIECTOM 3Taxe 6e3
mugra. B 1iesiom BBl JII0OKUTE MOMOTaTh JOSM, HO TETEph BaM HYXKHO TAIIIUTh HA IIECTOM 3TaXK BCSIKUE
PasHble TPIOMO — Ha COOCTBEHHOM TOpOy | IO Y3KMM W3BMIIMCTHIM JiecTHUIaM. K Beuepy Bbl Bosel-
HEBOJICW 3aMeTHUTe, YTO BJIE3Th HA IIECTOW ITaX — Ta ele padoreHka. Ho mouemy BaMm He mpuXoauT
B T'OJIOBY, UTO Balll Jpyr kuBeT Ha BbicoTe 700 MeTpoB Haj ypoBHeM Mopsi? B camom fene, nouemy?
[ToroMy 4TO 3TO He UrpaeT HUKaKoW ponu. Tak BOT, SHEPrus BaKyyMa — 9TO KaK MEPBBIM 3TaX. JTO

2
8 BOI/ICTI/IHy 9TOT YEJIOBEK — HACTOSAIIEE Ty JOBUILIE.

» Ecm peub uzer o Xaiizie — TO Bpary.
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camasi HU3Kasi SHeprus, Kakylo TOJIBKO MOXXHO U3MEPUTh, a BCE OCTAJIBHOE OTCUUTHIBAETCS OT HEe.
[TpumepHO MO3TOMY ke Bbl HUKOTIa HE TOBOPHTE, UTO KaKasi-HUOY/Ib SHEPIHs «HUKE SHEPTHH BaKy-
yMa».

Bce 310, 01HaKO, HE IOKa3BIBAET, YTO MBI HE «ITOATACOBbIBaeM (haKThl». MBI TOJIBKO IMOKa3aJIH,
MoYeMy Mbl HUKOTJa He 3aMeuYaeM SHEeprud BaKyyMa, HO MPH ITOM He MPUBEIM HUKAKUX BECKUX
J0Ka3aTesIbCTB TOT0, YTO OHA BOOOIIIE CYIIECTBYET. DTO MOAOKIET — IO TEX MOp, MIOKa Mbl HE HAYHEM
pasroBop o npupoze npoctpancTsa. [Toka 4to OyneM cuuTaTh SHEPrio BaKyyma ClieJCTBHEM KBaH-
TOBOUM MEXaHWKHU ¥ HEM30eKHBIM 3JI0M Bpojie Xaia.

Pazymeercsi, HOCKOJIbKY BakyyM 0OJiaJIaeT TOTOBBIM 3arlacOM SHEPTUH, 3TO O3HAYAET, UTO I10
3akoHy E = mc BceneHHasi cmocoOHa HENpepbIBHO MOPOKAATh YacTUIlbl. YacTUIla MOXKET BBICKO-
YUTb B BAKyYM, CJIOBHO IIap U3 KUIISAIIEH KaCTPIOIH, C OAHUM YCJIOBUEM — OHA HE JJOJIKHA CYILIECTBO-
BaTh CJIMIIIKOM JOJITO. ‘Iacmum MOI'yT BOBHUKAaTb, HO OHU 6])ICTpO AHHUTWJIUPYIOT, U YEM MACCUBHEEC
YacTHIa, TEM MEHBIIIE OHA KUBET U TEM CKOpee McYe3aeT HaBCeraa.
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V. Mo0KHO J14 B31Th U IOCTPOUTDH
TeJeNnoPTATOP, KaK B «3B€3HOM IyTH»?

MbI He MPUBBIKJIM OyMaTh O TAKMX Bellax, KaK JIEKTPOHBI, KaK O «BOJHOBBIX (DYHKIIUSX»,
OIHAKO OHU U €CTh BOJHOBBIC (PYHKIIMU. DTO O3HAYAET, YTO B OOJBIIEH WM MEHBIIEH CTENeHU
(cKopee B MEHBIIIEH) IPOCTPAHCTBO, TJIe MOXKHO C HEKOTOPOI BEPOSTHOCTHIO OOHAPYKUTD IEKTPOH,
OI'POMHO — CTPOTO TOBOps1, 9TO Bcst BeenenHast. To, 4TO MBI IPUBBIKJIM CYUTATH «HEBO3MOKHBIM,
CIIelyeT TIepeoIpeIe/IUTh KaK MPOCTO «KpaiiHe HEBEPOSITHOES.

[pencraBbTe cede, YTO JIOHAOHIIBI YCTPOUIIM JIOBYIIIKY — BBIPBUTH B 3eMJIe OTPOMHYIO SIMY, —
a Xaiig B Hee yromwl. Muctep Xaiii NONbITaICS ObLIO BBIIPBITHYTh, HO JIaXe €ro Kpenkue HOTu
HE CyMeJM BBI3BOJIMTH €ro U3 siMbl. Ha (pu3nveckom kaproHe Mbl MOXKEM CKa3aTh, YTO Y HEro He
XBaTaeT HEPruu, YTOOBI BRITPHITHYTh. V1 uTO OB BBI Aymanu? KBaHTOBas MexaHUKa JUKTYET, 4TO,
MIOCKOJIBKY MECTOIOJIOKEHHE BEJTMKOTO ITPECTYITHUKA HEOIPEIIEHHO, CYIIIECTBYET BEPOSITHOCTb, UTO
Muctep Xais Oyaer «HaOmoaaThCs» BHE SIMBI. DTO MTPOCTO TAKOH CIOCOO CKa3aTh, YTO OH BBIOpAJICS.
Macrep nodera, OH BHIKPyUHBAETCS M3 TIOJIOKEHHUSI, U3 KOTOPOTO, KaK KaKeTcsl OOBIYHOMY YeJIOBEKY,
BBIOpaThCst HEBO3MOKHO. OH ycTpauBaeT nmoder, NOCTPOUB MyHHEAb, HO HE B KIIACCHYECKOM CMBICIIE
— B 3eMJIe, YalHOM JIO)KKOM; OH ITPOCTO OKA3bIBAETCSI BHE SIMBI.

[MosicHuMm Harry MbIC/Tb. Xaii/] He B CHJIaX KOHTPOJIMPOBATh CBOM MOOET, TO €CTh BO3HUKHOBEHHE
TYHHEJISI: 3TO MPOCTO CIyYalHOE COOBITHE, KOTOPOE MPOUCXOAUT C HEKOTOPOH BEPOATHOCTHIO. Bonee
TOTO, €CJIM Mbl UMEEM JIEJIO C HACTOJIbKO KPYITHBIM MPEMETOM, KaK Halll MAaHUAKaJIbHBIN JIPYT, HAM
MPUIETCS OYeHb JIONrO KIaTh, KOTJA e YTO-HUOYIb CIIYYUTCS, — HEe UCKIIIOUEHO, MHOTO JIOJIbIIIE,
4yeM cylecTByeT BeeseHHas.

C npyroii CTOpOHBI, 151 MUKPOCKOIMYECKUX OOBEKTOB BPOJIE AaTOMOB TYHHEJMPOBAaHHUE HE
MIPOCTO BO3MOXKHO, a TIOUYTH HeU30eXHO. YpaH, IUTyTOHUI U TOPUI MOTYT CUAETh ce0e CMUPHO, U
BCEM COCTABJISIIOIIMM MX YaCTHIIAaM U B TOJIOBY HE MpUAET MOKuaaTh sapo. [pencrabre cede, uTo
ypaH «c/ienan» U3 siapa TOpHs TUTIoC sApo revst. OHKM CBA3aHbI HACTOJIBKO MPOYHO, YTO (YEIOBEKY
C KJIACCMYECKUM MBIIIUICHUEM) KaKeTCsl HEBO3MOKHBIM, UTOOBI resiuil (Oosiee JITKUH JIeMEeHT) B35
na u coexan. Ho gaiite Tombko cpok! HeBeposiTHO, HO (haKT — CyITIeCTBYeT BIIOJTHE OCSI3aeMBIH ITIaHC,
YTO Yepe3 Kakue-HuOyab 4,5 MUUIMapaa JieT reIiid TYHHEJIMPYeT U COSKUT.

KBanToBasi MexaHuka He MPOCTO JaeT HaM BO3MOXXHOCTb COBEPIIUTH CAMbIN HEBEPOSTHBIN
no0er, HO U MO3BOJISIET 32 Te e JIeHBI'M MCIBITaTh Testlenoprauio! [TockonbKy BoHOBasi (DYHKIUS
JIEKTPOHA, ypaHa, Jla 4To TaM — JIaXke TaKoro Mep3aBlia, Kak MUCTep Xaij, — CTPOro roBopsi, Mpo-
cTHpaeTcs Ha BClo BeernleHHy10, CylliecTByeT HeHyeBast BEPOSITHOCTh *°, UTO Bac WM eIlie YTo-HUOY/Ib
BHE3AITHO «ITPOHAOTIONAIOT>» Ha JPYroy IUIaHeTe, KOTopas BpalaeTcsi BOKPYT JPYyroi 3Be3/bl.

MpbI moOHMMaeM, 4TO BBl XOTEJIH JPYroro. Bl XOTeIu MOMyYHUTh «HACTOSIIEe» TeIeNOopTaIu-
OHHOE YCTPOKWCTBO BpOJE TE€X, KOTOPhIE BUJIEIN B «3BE3HOM IyTH»>!. Bam Hy)HO 4YTO-TO Takoe,
YTOOBI BbI MIMEJIM BO3MOKHOCTh KOHTPOJIMPOBATh, Ky/la M KOT/a MOChUIAeTe CBOW OTPsill, a He ToJa-
raTbCsl Ha YMCTYIO ciiy4aiiHocTh. Hy 4To 3k, Bam moBe3no. KBaHTOBasi MexaHHKa MO3BOJISIET BBICTPO-
UTh YCTPOKCTBO JIJISI TEJICTIOPTALIMY — KaK TIOJIOKEHO, YAH YMHOM, — HO TIPEKJe YeM Bbl pa3oObeTe
CBHHBIO-KOIUJIKY, YTOOBI €0 KYIHTh, IO3BOJIBTE MPEIYIPEAUTH BAC O HEKOTOPHIX €ro OCOOCHHOCTSIX.

Bo-1iepBbIX, HACTOSIIIIUN TEJIENIOPTATOP HE MepeMelnaeT Balllk aTOMbI U3 TTYHKTa A B TYHKT B.
Ha camom zienie oH cozfaet Tounylo koruio. [IpencraBbre cede, YTo Bbl XOTHTE MEPEMECTUTD CTaTyIo
Ha JPYroil KOHEI| KOMHATHl — pa3 y’K BaM He XO4eTcs MPOBOJWTH IKCIIEPUMEHTHI Ha Jofsx. Torma
y MPUEMHHUKA JOJDKHO OBITh B PacHOpsKEHHH JAOCTATOYHO aTOMOB YIVIEPOAA, JOCTaTOYHO aTOMOB

0 o
3 KOI‘,Ha (I)I/ISI/IKI/I TaK IOBOPAT, OHU UMEIOT B BUY «HACUYE3AI0NIE MAJTYI0» BEPOATHOCTDb. A Koraga Mbl TOBOPHUM «HETPUBUAJIBHBIN>,

TO UMEEM B BUAY «IIOYTU HEBO3MOJKHBII».

3l «[IpusHaiitecs, [ToitHaekctep! ¥V Bac ecTb COOCTBEHHBIN YHUTAPA C OTIMYUTEIBHBIMU 3HaKamMu 3Be3iHoro dioral»
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*KeJe3a, TOCTATOYHO aTOMOB KaJIbIHs M TaK Aajiee — U Bce Harotose. [lepepaTunky Hamo Oyaet oTmipa-
BUTb CUTHAJI, KOTOPBIN €T IPUEMHUKY TOUHbIE MHCTPYKIIMH, OIUCHIBAIOLIME BOJIHOBYIO (DYHKIIUIO
KaXJJ0ro aTomMa 1 o0liee ycTpoicTBO craTyu. Ecy B MyHKTe Ha3HAYEHUS YIACTCS TOYHO CKOMUPO-
BaTh BOJIHOBbIE (DYHKIIMHU, 3HAYMUT, Yy HAC TIOJIYUUTCS camasi HaCTOsIIasH TeJlenopTalus.

Kaxercs, 4To 371€Ch YTO-TO HE TaK: BEJb Mbl TOJILKO CKOIIMPOBAJIM CTATYIO, & HE NEPEMECTUIIN
ee. [To3BonbTe 3a7aTh BaM OMH BoOIpoc. A Kakast pasHuna? CKornupoBaHHasi CTaTyst OyAeT BHIIJISAAETDb
TOYHO TaK ke, BIUIOTh JI0 MeJIbUaiImx jetaneil. I Becuth OyleT CTONBKO ke, M Ha OLIYIb Takas ke,
Y 9KCIIEPTHI PU3HAIOT €€ MOJJIMHHOM, U TaK JaJiee.

C TOYKM 3peHus1 3aKOHOB (PU3UKH, CTaTysi OyJeT TOYHO Takas ke. BeceneHHas Beb He OTInvaer
OZIVH aTOM, HallpuMep, KaJbLus oT Apyroro. Bce onn naentrunsl. bosee Toro, mpouecc oTnpaBieHus
CUI'HaJIa IPUEMHUKY pa3pyllaeT BOJTHOBbIE (DyHKIIMK OpurvHaa. MiHaye ropops, TeJienopTalvoHHOe
YCTPOWCTBO — 9TO BaM He (paKc: Bbl HAUMHAETE C OIHOT'O [IPEeJMETa U MOTyYaeTe TOKE OAUH MPEIMET,
TOJIBKO B JJPyIOM MECTE.

Wrak, c Tenenopranueil craTyii OKOHYEeHO. YTO OyJeT, eciid Mbl TeJeOpTUPYeM YeJloBeKa
— HampuMep, JUYHO Bac? TenenopTupoBaHHasi BEPCUS «Bac» HE MOYYBCTBYET HUKAKOW pa3HMIIBI.
Uro ecTb «Bbl», KaK HE CyMMa BOJHOBBIX (DYHKIMI KBaPUIbOHOB COCTABJISIOIIMX BaC aTOMOB? DTU
aTOMBI OTIPEEISIOT He TOJIBKO Balll BHEITHUIN OOJIMK, HO M Ballld BOCTIOMUHAHUS. A TIOCKOJIBKY OpH-
TMHAJI, C KOTOPOTO BAaC CKOMMPOBAJHU, pa3pyllleH, IPyIrhX «Bac» Ha CBETE HET, U OCIapvBaTh BAIIH
BOCIIOMMHAHUS HEKOMY.

Tak npekpacHO (MM y’KacHO), 4To Aaxe He Beputcsi? He oOonbiaitech, MOCKOIBKY CHavaIa
HAJI0 KOe-4TO MPOSICHUTh. Bclo 3Ty 1aBy Mbl FOBOPWIIM O BOJTHOBOW (DYHKIIMU OTAEJIbHBIX ATOMOB.
Ha camowm pniernte, ecnut 1Ba atoMa B3aMMOIEHCTBYIOT JIPYT C IPYroM, 0oJiee YMECTHO paccMaTpHBAaTh
KOMOMHHMPOBAHHYIO BOJHOBYIO (DYHKIIMIO BYX aTOMOB. B Takux ciydasix TOBOPSAT O «3aIlyTaHHOCTH
KBaHTOBBIX COCTOSIHUI» STHUX aTOMOB, a 9TO BCErO-HABCEro YUEHBI TEPMUH, 0OO3HAYAIOIININA, YTO
€CJIM MBI 3HaeM YTO-TO Ha KBAHTOBOM yYpOBHE 00 OTHOM aTOMe, TO 3HAEM U O JIPyTOM.

bazogas nmpouenypa Takosa:

1. Bepem n1Ba atoma (A u B), mepenyTbiBaeM UX*? M OOWH — A — TOJIaéM Ha TMepeJaTOYHbIN
KOHeIl Balllero TeJeNOPTaMOHHOIO YCTPOMCTBA, a BTOPOW — B — Ha IPUEMHBIN KOHEL.

2. Ilepenaturk Gepet qpyroii aTom, TOT, KOTOPBI OH XoueT Tesenoptuposats (C), u uHTepde-
pupyer ero ¢ A. B mporiecce nporcxoauT KOJUIarc BOJTHOBOM (DyHKIMM U A, U B Ha TPUEMHOM KOHLIE.
Mpbi yxe BUIEIH, YTO MHTepdepeHIus 1 HaOMoeHne BIUSIOT Ha BOJTHOBbIE (DYHKIIUM UMEHHO TaK,
u B pesynbrate C Toxke MeHsieTcsl. TO BCe PaBHO UTO CKa3aTh, YTO OOBEKT, KOTOPBIN BbI Mepeiaiy,
YHUYTOXEH.

3. I[IpueMHMK Ha CBOEM KOHLIE IIPOJEJIBIBAET TO k€ caMoe, HO UHTepgEepUpyeT aTOM-MHUILIEHb
D co cBOMM M3MEHEHHBIM U 3alyTaHHbIM aToMoM B. Ero nnrepdepennus takxe Biauser Ha D, HO
MIPOU3BOIUT OOpaTHBIN 3(PpeKT, u D nprodpeTaeT OpUrMHAIBHYIO BOTHOBYIO (byHKIIHMIO atoma C.

Tenenopranus — eno HeoObyaiHO TpyaHoe. Jlumb B 1997 rogy yaanock TeaernopTupoBaTh
OIVH-€AVUHCTBEHHBIN (poTOH, U b B 2004 ro1y HECKOMBKO IPYMIN YYEHBIX CyMEIU TeIeNOpTH-
pOBaTh OIMH-EJUHCTBEHHBIN aTOM, /1a U TO BCETO Ha PAaCCTOSIHUE B HECKOJIBKO METPOB. YUMTHIBas,
CKOJIBKO IOTPe00BaIOCh TPYOB, ObLIO OBI IPOIIIE POCTO MEPEHECTH ATOM U3 OHOTO MECTa B IPyToe.

UeMm KpyIiHee cuctema, TeEM CIIOKHEE ee TeIeopTupoBaTh. Jlaxke Tenenopraius ofHOW MoJe-
KyJIbI TIOKA YTO IaJIEKO 3a MPeAeIaMH HAIIIMX SKCIIEPUMEHTATIbHBIX CIOCOOHOCTEN. Tak uTo XOoTs Terne-
MopTalys, CTPOro TOBOPsi, BO3MOXKHA, IMPOUAET €llle OYeHb MHOIO BPEMEHH, MPEeXKJE YEM CTaHET
OTIAJICHHO BO3MOKHOM TeJeropTalys YeJoBeKa, Ja U TOrIa Mbl Obl He PEeKOMEHJOBATN €€ TIPAKTH-
KOBarTh.

32 Kak uMeHHO, MbI pacCckaxxem B CHC)IleLLIeﬁ T1aBe.
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VI. Ecin B Jiecy majaer aepeBo U HUKTO
3TOr0 He CJIBIINT, Ppa3/aeTcsl J4 mym?

Hammm npumepbt 6bU1M cOCPEJOTOUEHBl HA MUKPOCKOITMYECKUX YaCTHIIAX, OHAKO Mbl BOBCE
HE yTBEPKAAJM, YTO JUIsl TOrO, YTOObI BECTH ce0sl MO-KBAaHTOBOMY, YaCTHUIIA 0OSI3aTeNIbHO JOJKHA
ObITH KpollieuHo. Bosiee Toro, Ha camom Jiesie Mbl JOKa3blBaJIM, YTO BCs Hama BceeneHHast nveer
(byHIaMeHTaIbHO KBaHTOBYIO Ipupony. B camom fiene, eciim MUKpOCKOITMYECKUI MUP YIIPaBIIsSETCS
WCKJIIOYMUTEIFHO KBAHTOBBIMH 3aKOHAMU, HEJIb3$1 JI OOOOIIUTh UX U CYECTh, YTO M MbI IOIYHUHSIEMCS
3TUM IIpaBUIam?

N na u Her.

Bo3sbMmewm, k mpuMepy, IPUHLIUIT HeolpeiesieHHoCTr >, Koria Mbl TOBOPHIIH O HEM, TO OCTABUIIN
B CTOPOHE BCE CJIOXKHBIE MaTeMaTHUECKHe BBIKJIAKU (UUTATE: BCIO MaTEMATHKY ), TOSTOMY ceiuac
JOJKHBI JOOABUTH ellle OHY AeTaIbKy. YeM MacCuBHee 4acTuIla, TeM TOYHEEe Mbl CIOCOOHBI BBIYHC-
JIUTh U €€ MECTOTIOJIOKEHHE, 1 €€ CKOPOCTb.

Harpumep, nipezacraBbTe cede, 4TO MbI IPOAEIBIBAEM OITBIT C ABYMSI IIEISIMH C TIOTOKOM 3JIeK-
TpoHoB. Ecnu [1Be 11em pa3HeceHbl Ha MAJUTMMETP, TO MbI BIIpaBe MPEooKUTh, YTO Heonpeie-
JIEHHOCTb IOJIOKEHH S JIEKTPOHA — TPUMEPHO MUJUTUMETD. MHaue HUKaK — Be[lb Mbl HE 3HAeM, CKBO3b
KaKyIo I1eJTb TIpoIie 1eKTpoH. [10KOHITMpoBaB HEMHOTO TG PaMH, Mbl OOHAPYKHM, YTO CKOPOCTb
3JIEKTPOHA HeolpeeieHHa puMepHo Ha 160 meTpoB B yac. He cimimkom 60JbIIoe YMcio, 3aT0 OHO
TMOJIIAETCS] U3MEPEHHUIO.

A ecau Mbl U3MEPUM CKOpPOCTh Xaiaa (Korga OH, HalpuMep, CKpbIBaeTCsl ¢ MECTa MpPecTyIl-
JIeHUs1) ¢ TOYHOCTBIO 10 160 MeTpoB B yac? DTo ropasio TOYHEe, YeM TOYHOCTD JIIOOro mpuoopa,
KOTOPBI MOKET OKa3aThCsl Y BaC Mof pyKou. [Ipearnonokum, 4To MOCKONIbKY Mbl BBIUMCITAIA CKO-
pocTh Xaiijia C BIIOJIHE OCA3aeMOU U M3MEPSIEMOI TOYHOCTBIO, B €70 MECTOIMOJIOKEHUH JIOJKHA OBITh
HeornpeneaeHHocTs. OHa 1 ecTb. MecTononoxenue Xaiaa HeolpeAeTIeHHO ¢ TOYHOCTHIO IPUMEPHO
OfIHA IECATUKBUHTUILTHOHHAS I0JIs pa3Mepa sapa atoma. Ha 6omnee menkoM macirade Xaiin Bes Obl
ce0s1 Kak BosHa. [ToCKOJIbKY cam OH ropaszio KpyIHee OHOM AeCATUKBUHTH/UIMOHHOM JIONU pa3Mepa
sIIpa aToMa, TO BO BCEX MBICIIMMBIX CHTYallUsIX BeleT ceOs Kak yacTriia. To ecTh HeT HUKaKUX Mpe-
CTaBUMBIX OOCTOSITENTLCTB, B KOTOPBIX MaKpPOCKOIIMUECKHE MPeAMETHl (BpoJe Hac ¢ BaMu, kekuia
n Xaiiia) OyayT BecTu ceOsl Kak KBAHTOBBIE OOBEKTHI.

BepHemcs k Bonpocy, ¢ KOTOPOro Mbl Ha4YajIM 3TY IJIaBy, U MOTOBOPUM O KJIACCUYECKOM JKC-
NeprMeHTe, KOTOPBIN TIIyOOKO 3ara B 0OiecTBeHHOe co3Hanue, — 00 Dpeune Illpenunrepe u ero
JIETeHJAPHOM KOTe.

33 Pandapsi!
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Xopowo
LOmb frtwﬁH.ﬁ
HE NOHEGEABHUK

TTOCAEARUE  IKLTTEPUMEHTI
B OBAACTU KEBAHTOBOM MEXAHUKM

[Tycte Xaiin, 3TOT OGeccepaeuHblil HETONsIA, cAelaeT SIUK ¢ (PJIakoOHOM siia BHyTpu. Eciu
HEKUI paJIMOAKTUBHBIN aTOM, TaKKe 3aKJIIOUEHHBIN B ITOT SINIMK, PACIIAAAETCs 32 OMpee/IeHHbII
OTPE30K BPEMEHH, 5] NONaIeT B UK. Eciii atoM He pacniagercs, 1 ocTaHeTcs Bo (piiakoHe. 3aTeM
Xaii caxaer B SIIUK KOTA U 3aKPHIBAET KPHIIIIKY>4,

Hasznauennoe Bpems npouuio. KuB KOT Ui MepTB?

Srot Bonipoc Ipeaunrep 3anai eme B ganekom 1935 roqy — kak Obl MKy MTPOYUM, B OTHON
JUTMHHOM Cyry00 TEXHUYECKOW CTaThe, — M 00CYXkKICHUE ero 3aHsJI0 He OOJIbIlie MecTa, YeM B Hallen
kHUre. M XxoTs 3arajika NpeAMHrepOBCKOrO KOTa HUYEro He TOBOPUT HaM O TOM, KaK CO3/1aTh KBAaHTO-
BbIii KOMITBIOTEP WJIM MUKPOCXEMY, OHA 3aCTaBJISIET 33/1aTh HEKOTOPbIE BOMPOCHI O MOAJIMHHOM MPH-
pone Bcenennoii. Oka3bIBaeTcsi, €CTh HECKOJIBKO CIIOCOOOB OTPABUTh KOTa — WJIU TI0 KpaiiHel Mepe
MHTEPIPETUPOBATH (DAKT OTPABJICHUSI.

Konenrarenckast uHTepnperanusi

B 1927 romy nBa ocHoBatensi KBaHTOBOW MexaHWKU — Huibe Bop u Bepuep IeitzenOepr —
chopMyJIMpOBAJIM MEPBYI0 BEPCUI0 TaK HA3bIBAEMOW KOMEHIareHCKOW MHTEpHpeTaliii KBaHTOBOM
MeXaHMKU. B 11es10M OHa 3aK/i09aeTcss IMEHHO B TOM, Ha YTO Mbl OIIMPAJIUCh BCE 3TO BPEMSI:

1) cucrema OnMUCHIBAECTCS UCKJIOUUTEILHO CBOEH BOJTHOBOH (DYHKIIMEH;

2) BonHOBAasA (PYHKITUS TIOKA3BIBAET, UTO OIpeeIeHHbIE U3MEPEHUsI CyTryO00 BEpOSITHOCTHBI,

3) Kak TOJBKO MBI AeJlaeéM U3MEPEHUE, MPOUCXOAUT KOJUIATIC BOTHOBOH (DYHKIIMHU, U Y HAC OCTa-
eTcsl KOHKPETHOE YHUCIIO.

U xo1s MBI coOMpaemcst onucaTh HEKOTOpbIE APYrre TOUKHU 3peHus, To0oH (u3uK, padoTaro-
IIMI OT 3BOHKA JI0 3BOHKA, CUUTAET KOTIEHIareHCKYI0 MHTEPITPETALMIO OOIIEPUHSATON Bepcrel cOObI-
TUI, B OCHOBHOM [TIOTOMY, YTO OHA MO3BOJISIET HAM MPOU3BOJUTH BHIYUCIICHUSI, HE CIIUIITKOM 3a/1yMbl-
BasICh O TOM, YTO BCE ITO HAa CAMOM J€eJIe 3HAUYUT >,

OpHako gaxke cpeliy TropssuMx CTOPOHHHUKOB KBAHTOBOW MEXaHUKU CYIIECTBYIOT OINpe/esieH-
HBIE PA3HOIVIACUSI OTHOCUTENIBHO TOTO, YTO HAa CAaMOM JIEJI€ IJIaCUT KOMEHTareHCcKasi MHTepIpeTalus.
CyiuectByer 11 Ha caMoM Jejie BosiHoBas (pyHKumA? W npasna Jiv 3TO, 4TO PeajbHOCTh CUCTEMBI
3aKJII0YAETCS] TOIMBKO B TOM, 4TO Mbl HaOmogaem? JIMUHO HaM KaxkeTCs, YTO ITO MyCThIe MPUIUPKH.

4 . .
3 Yro0BI pacCTaBuUTh BCE TOYKHU HAJ 1, YTOUHHUM, YTO IKCIIEPUMEHT ITOT CyI'y60 MBICJICHHBIU. OIIHaKO OH HAaBOJUT Ha CaMbIC
II€9aJIbHBIC MBICJIM OTHOCHUTEJIBHO IICUXWYECKOI'0O CKJIaga HIpe)erepa.

35 Yro, B cBOIO o4epe/ib, IO3BOJIACT HaM JIEHUTBHCA, a 9TO MbI JIIOOUM. . .
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JlmuHo Ham ropasno Omke Bepcus IoBuna Mepmuna: «Eciv Ob1 MEHS 3aCTaBUIIN U3JIOKUTH CYTh
KOTIEHIareHCKOW MHTEPIIpEeTalii OOHOU (ppa3oi, s1 Obl OTBETUI: “3aTKHUCH U CUMTAi!”»

Bmike K feny: Kak Moydaercsi, YTo TO, YTO Mbl YTO-TO HAOJIOaeM, MPUBOIUT K KOJLIATICY
HaOmonaemoro? BooOiiie-1o Mbl M caMy COCTOMM M3 CYOATOMHBIX YaCTHII, KOTOPBIE TAKKe MOAUNHSI-
I0TCS 3aKOHAM KBaHTOBOW MexaHuKu. OTkyzna BeeneHHast 3HaeT, Kak epeiTi U3 COCTOSIHUS HEeoTIpe-
AEIEHHOCTH JI0 TOTO, KaK MPOU30IILIO U3MEPEHHE, K ONPeeIeHHOCTH MOCIe 3TOro?

VY HaOmoneHus ecTh MOCAEACTBUS M MOXYXKe KoJjlarica BOJTHOBOH (byHKIMH. BeromuuTe Har
Pas3roBop O TOM, UYTO Ballla BOTHOBAs (DYHKIIMSI TPOCTUPAETCS JI0 JAJIEKMX 3B€3]] M, CTPOTO rOBOPS,
CYILIECTBYET BEPOSITHOCTb, UTO BAC TYy/a CIIOHTAHHO TeJienoptupyer? Tak BOT, Koraa Bac HAOMOJAIOT
3/1ech, Ha 3emJie, Y Ballleil BOJTHOBOM (PYHKIIMM MPOMCXOAUT KOJUJIAIC, a 3HAYUT, Ballla BOJIHOBAs
dbyHkuus rae O6sl TO HU ObUIO ele ucye3aeT. Ecim Bac 9T0 He OECIOKOUT, COBETYEM 3ayMaThCsl.
UYro-To mpoucxofsinee 3eCb MTHOBEHHO BIIUSIET HA MPOUCXOSAINEEe B HECKOJIBKUX CBETOBBIX TOAAX
OTCIOZIa — @ 3HAYUT, TO BIIUSIHUE PACIIPOCTPAHSIETCS] CO CKOPOCTHIO OOJIBIIIE CKOPOCTH CBETA.

Hagaiite 3a0ygeM 000 BceM 3TOM M ITPOCTO MMOCMOTPHUM, 4TO rOBOpUT HaMm Bop mpo kota. JKus
WJIM MEPTB IIpeArHrepoBcKuil KoT? COrnacHO KOMEeHrareHCKOW UHTEepIIpeTaluu, 1a.

Cepbe3Ho.

Kormenrarenckas uHTeprperanus roBoput Ham: «M To u apyroe ¢ onpeneneHHON BEpOSITHO-
cTeio. Eciti Mbl OTKpOEM SILMK, TO MPOU30MIET KOJLJIANC BOJTHOBOW (DYHKIIMU, U OCTAHETCS TOJIBKO
O7IHa BO3MOKHOCTb, KOTOPYIO MBI U IIPOHAOITIONAEM>.

Uymb kakasi! Uto 3a riynoctu — gymarh, OyITO KOT MOKET ObITh OJTHOBPEMEHHO U JKMBBIM, U
MepTBbIM! VIMeHHO 3T0 1 XoTen ckaszarth [lpenuarep.

Ternepb MOCMOTPUM C TOYKHM 3pEHHs] KBAaHTOBOM MEXaHWKM HAa CTAPUHHYIO 3arajiky: €ciu
JepeBO MajaeT B Jiecy, I1e ero HUKTO He CIIBIIUT, POU3BOAUT JIU OHO rpoxoT? «Her, — oTBevaer
KOTIEHrareHcKast HHTeprperanus. — [[j1s1 Hayasa, OHO 1ae M He MaIaeT, OKa He MOsBIIsieTcs HaOmo-
JaeMbIX CBUAETEIBCTB TOTO, YTO 3TO MPOM30IILIO». Kakas HeJIernocTs — TOIbKO MpecTaBbTe cede, UTo
TAKOW KPYIHBIH MpeaMeT, KaKk BEKOBOE JePEBO, HACTOJIBKO MOABEPKEH BIUSHHUIO TOTO, HAOIIOAAIOT
ero uin HeT. D710 npasaa. Ho B uem ke pa3HUIa MEXIy IepeBoM U KoToMm? i KoToM 1 siapoM
aroma?

Bop cunras, 4TO Ha CUTYyaIMIO BIMSIET HE MPOCTO HAOMIOICHUE, a OCO3HAHHOE HAOJIOIeHNE.
Ecnm 6p1 BMECTO IIPEAMHIEPOBCKOTO KOTa Y HAC ObLT OBl HIPEIUHI€POBCKHIA ACIIMPAHT, MbI ObI ITPaK-
TUYECKU HE COMHEBAJIUCh, YTO OoJiee UM MeHee BMEHSIeMbI acClIUPaHT HaOMoaa Obl 32 CHCTEMOM
cam. [ToueMy *e Tak BaxHO, 4TOOBI HaOMOAaTEeIeM ObUT IMEHHO YeJIOBeK ?

C ¢unocodckoit ToukM 3peHust, camasi cepbe3Hast podieMa ¢ KOIeHrareHCKOW WHTepIipeTa-
[Iell BBIPAXKAETCS] OJHUM BOIIPOCOM: €CTh JIM Pa3HUIA MEKIy TEM, YTO 3HAET YUeHBIH, U TeM, UTO
3HaeT Beenennas?

3apaBbiil CMBICI TIOJCKA3bIBAET, YTO B CITy4ae NIPEIUHI€POBCKOTO KOTa Pa3HUIIA OYEHb BEJIMKA.
OueBuiHO, uTO BeeneHHast 10/IKHA «3HATh», *KUB KOT WIM MEPTB, JlaXke eCv yueHbI He 3HaeT. B
HEKOTOPOM CMBICJIE KOTICHTareHCKasi MHTepIpeTalys yTBepKIaeT, 4To HeBaXHO, 3HaeT i Beenen-
Hasi 0 TOM, XUB KOT WJIM MEPTB, /IO TOT0, KaK SIIUK OTKPOIOT. DTO HE UI3MEHHUT HIUYEro HaOIoaaeMoro.

3nech vyero-to He xBaraeT. C OJHOW CTOPOHBI, MbI YK€ BUIEIU B OMBITE C ABYMS ILEISIMU, YTO
NpsIMOe WJIM KOCBEHHOE HAOJIOEHUE MEKTPOHA CIIOCOOHO 3aCTaBUTh €ro MEePEeUTH U3 COCTOSIHUS
HEOorpee/IeHHOCTH K MOBE/ICHUIO, ToiodatomeMy yactuiie. Eciiu mbl He OyieM TpeBOKHUTH JIEKTPOH,
[JIs1]151 Ha Hero, OH OyKBaJIbHO MPOHET yepe3 00e me. A «BBIOMpPAET» TOJIBKO OAHY OH JIUIIIb B TOM
CIydae, eCJI y HaC XBaTaeT HarIOCTH MOAIIISIIBIBATh 32 HUM.

Ecnu Bce 00CTOMT MMEHHO TaK, B YeM TOTJa MPUHIUIHAAIBHOE OTJMYKE IPEANHIEPOBCKOTO
koTa? D70 mpocTo Oosee CAOKHAS CUCTEMA, B KOTOPYIO 10 CIy4alo BXOAUT He IMTPOCTO OAMH IEKTPOH,

36 Bugure 111, KOI/Ia OH BBIIYMBIBAII SKCIIGPUMEHT C KOTOM B ALMKE, TO KAK Pa3 XOTEI IOM3ACBATHCA HaJl KOTIHTareHCKOM MHTEp-
MpeTanyei.
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HO ellle U paJMOaKTUBHBIA oOpaserl, (UIakoH si/ia ¥ KBaJpUIbOHBI aTOMOB, COCTABIISIONMX KoTa. Te
U3 Hac, KTO MPUIEPKUBAETCSI MEXaHUCTUYECKOTO B3IVIsAa Ha BeeneHHylo, couTyT, YTO 9TO PUBEJET
K HEBO3MOXKHOW CUTYallMH, MOCKOJIbKY Ha CaMOM [IeJie Mbl JIOJDKHBI IOCMOTPETh HAa BELM Iopasjo
pe.

ITockomnbky Bce yacTuibl BO BeeneHHON B TOM MM MHOM CTENIEHH B3aUMOJEWCTBYIOT, BeeneH-
Has B [IEJIOM, B TOM YHCJIe U yYEHbIe, U UX 000pYIOBaHUE, ECTh O/IHA TUTAHTCKAsI BOTHOBAS (DYHKIIHS.
Ecnu BoctipuHSTh 91O YTBepik/ieHre OyKBaJIbHO, CTAHOBUTCSI, MSITKO TOBOPSI, He 10 cede. DTO 3HAUMT,
YTO BCE HAOMIOIEHH ], OIIYIIIEHHS U TIOCTYIKM KaK TAaKOBbIE CYyTh KOMOMHAIHS O0Jiee YeM OTHOH BO3-
MOXHOCTH, TIPOCTO BEPOSITHOCTb OIHOM M3 HUX TOPa3o, ropaso Ooblle BEPOSTHOCTH OCTAIbHBIX.

JIM4HO HaM BEpOSTHOCTb TAKOM «BCEJIEHHOM CYNEPIO3ULIMU» KAXKETCs1 HACTOIbKO HENIPUSITHON,
YTO MBI IIPEAINIOYTEM KUTh BO BCEJIIEHHOM, IIe peaJIbHOCTh (DOPMHUPYETCS O[] BO3AEHUCTBUEM CO3HA-
Hus.

[MpuuunHas uaTepnperanys. bom-6om-00M. ..

Ecnu xoneHrareHckasi MHTEpIIpeTalys Bac HEpBUPYET (M KTO Bac B 3TOM YIIPEKHET?), HE BOJI-
HYWTECh. DTO HE €IMHCTBEHHOE 3aBe/ieHUE B HallleM ropojke. CyIlecTBYIOT U JIpyrue MHTepIpeTa-
LIMM KBaHTOBOI MeXaHUKU. Bce OHM MCNONB3YI0T Te e ypaBHEHHUs WK 10 KpailHel Mepe MoTyvaioT
T€ K€ pe3yabTaTh>®. OHAKO OHH, MPSIMO CKaXeM, MO-Pa3HOMY OOBSCHSIOT TO, YTO IPOUCXOIUT HA
camoM jiesie. VlHaue roBopsi, Mbl HE B COCTOSIHUM IPOBEPUTH SKCIIEPUMEHTAJIBHO, KaKasi MHTepIIpe-
Talusl BEpHA, U OKa3bIBaeMCsl BO BJIaJieHUsIX puiocodumu.

B 1952 rony IsBun Bom, kotopsiil Torga padoran B Yausepcutere Can-Ilayny, BHIIBUHYI
«MIPUYMHHYIO MHTEPIIPETALIMIO» KBAHTOBOM MEXaHUKU. BoM ObUT KaTeropuyecky He COIJIACEeH C TeM,
YTO LIPEAUHIEPOBCKUMN KOT «IIOYKUB — MOMyMepTB». OH cuMTall, 4TO HAa CaMOM JieJie BCe TO, UTO
MBI Ha3bIBAJIM HEOIIPEAEIEHHBIM — MECTOIOJIOKEHNUE, CKOPOCTb, PU3HAKY KU3HU HALLIEro KOTa, — Ha
caMoM Jielie YeTko onpeeneHo. Ho (1 310 ouens 6oinbioe HO), xots yactuna u BeeneHHast 3HaIOT
9TU ONpe/ieNIeHHbIe 3HAUeHHs1, 3TO He TapAaHTUPYET, YTO MX 3HAETE BHI.

Bowm npennonoxui, 4To KpoMe BOITHOBOW (DYHKITMM JOJKHBI OBITh €Ile «CKPBIThIE TTepeMeH-
HbIe», U OH ObLT He OAMHOK. OTHMM U3 TIEPBbIX CTOPOHHUKOB U 3AIIUTHUKOB CKPBITHIX MEPEMEHHBIX
ObLT caM DUHINTENH, KOTOPOMY CJIE[ICTBHSI KBAHTOBOM MEXaHUKHU KaTerOPUYECKU HE HPABUJIUC.

Cornacao BoMy, CKpbIThIe TIepEeMEHHbIE BKJTIOUAIOT B ce0s1 Ka4ecTBa BPOJIE MECTOIOIOKEHHUS
Y CKOPOCTH, KOTOpBIE, KaK TOBOPUT OObIYHAsi KBAHTOBAsi MEXaHHMKA, COBEPIIEHHO HEONpeIeeHHbI.
ITO BCe PaBHO UYTO TOHATH HAa BOIHBIX JIbDKAX I10 3p10yYeMy OKeaHy. B KakIplil KOHKpETHbIII MOMEHT
JIIKM IBUTAIOTCS C ONPEESIEHHON CKOPOCTBIO M HAXOIATCS B onpeieieHHOM Mecte. OIHaKo eCliv Bbl
MONBITAETECh TOYHO OMPENEIUTH ITOJIOKEHHE JIbIK, TO YBUIUTE, YTO OHU XAOTHUECKH OOJITAIOTCS Ty/Ia-
ciona. ITonoOHBIM ke 00pa3oM BOJHOBAasi (PYHKIIHS, COTIACHO NMPUYMHHON MHTEPIIPETALINH, «BH-
raeT» 4acTHily, MOATAIKHIBAsI €€ B pa3Hble CTOPOHBI, TAK YTO €CJIM Obl MbI IPOBOIMIIN OIIBIT C AByMSI
IeJIIMU, TO TPAEKTOPHS JIEKTPOHA JieJiasia Obl IKOOBI CITy4JailHble BOJTHOOOpa3HbIe KOJICOAHMS.

C oz1HO¥ CTOPOHBI, MPUUMHHAS MHTEPIIpeTalus odeHb yremaeT. OHa 3aBepsieT Hac, 4To adco-
JIOTHAS PeajbHOCTD CYIIECTBYET, JaKe €CJTM Mbl He 3HaeM, KaKOBa OHA ceivyac M KakoBa OHa OyJeT B
CJIEYIOLIYIO CEKYHY. DJIEKTPOH Ha CAMOM [IeJIe HAXOJUTCS B KAKOM-TO OTHOM OIpeIeJIEHHOM MECTe.
Her nukakoro mucrtepa Xaiina! Ectb Tonbko noktop Ixexwu. [lepeonetsiii®.

Bonee Toro, mpuuMHHAs MHTEPIpETALlUsl periaeT OYeHb BAXHYIO MPoOIeMy, ¢ KOTOPOH He
cripaBuiiachk koneHrareHckasi. CorsnacHo bomy, HUKakoro «kosarca BOJTHOBOM (DyHKLIMU» HE ITPOUC-
XoouT. BonHoBast (pyHKIIMS HUKYIA HE IeBAETCs, IOTOMY UTO, JeJ1asi U3MEPEHNsI, Mbl BCETO-HABCETO
oOHapyKMBaeM, TIjie YacTuiia Obula Bce 3TO BpeMs. Mbl BCe paBHO BIHMSEM Ha Hee CAMUM aKTOM
HaOJIONIeH 1, HO TaK, YTO 3TO HUYYTh HE MPOTUBOPEYUT KJIACCUUYECKON MHTYUIIUH.

37 &
Haneemcs1, 4To BBI, IVIaBHBII COJMIICUCT, 9TO yUTeTe.
38 Beom am Ka)KETCsI, YTO MBI OIISITh BIIAJIM B JIEMAroTHIO, IPOBEPBTE CAMH.

39 PoCKOLIHBIA CIOKET JU151 KOMEKCA. Pexomenayem.
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Ms! yxe ynoMHHa M, YTO MPUYMHHAS MHTEPIIpETalys IMOIy4aeT Te K€ Pe3yJbTaTbl, YTO U
0ObIYHAsI KBAHTOBAsI MEXaHUKA. DTO U TUTIOC, 1 MUHYC. [ToMOOHO KOMEHTrareHCKOM MHTepIpeTaluH,
NpUYMHHAs UHTeprperarys boma TpedyeT, 4ToObl CUTHAIIBI MOKHO OBLIO OTIIPABIIATH CO CKOPOCTHIO
BBIIIIE CKOPOCTH CBeTa (IyCTh U KpailHE Pe/IKO).

W ecnu ipu 0OBIYHBIX OOCTOATEILCTBAX BepcHsi Boma MpUBOIUT K TeM ke pe3y/ibTaram, 4To 1
KJIacCMYECKasi KBAHTOBAsI MEXaHUKa, HY>KHO C/IeNIaTh [10 MEHBILEN Mepe OIHO NpeaynpexaeHue. Bee,
0 YeM MBI TyT TOBOPWJIH, MPEAIOIArajio, YTO Mbl TOBOPUM O HU3KUX SHEPIUsIX U 4aCTULIAX, KOTOPbIE
y’e HEKOTOpOe BpeMsl CyIIecTBOBaIN. ECTh MHOXKECTBO CUTYalUil, [/1s1 KOTOPBIX TAKOE ONpeiesieHre
HE MOJXO/UT, U HaM IIPUXOAMUTCS peliaTh BOIPOCH O TOM, OTKYJA B3SUIUCh YACTHUIIbI U UTO IPOUCXO-
JWT, KOTJa MBI TIPHOJTIKaeMcsi K CKopocTd cBeTa. OObIYHas KBAHTOBAsI MEXaHUKa Oblla paciiipeHa
1 000011IeHa HACTOJIBKO, YTO TOTOBA AaTh OTBETHI Ha OJOOHBIE BOIIPOCHL, a Bepcust boma — HeT. Bo3-
MOHO Jii 3707 [ToKakeT TOJIbKO BpeMs.

OpnHako He OyzieM 3aTeBaTh AUCKYCCHIO O TOM, YTO MOKHO M YEero HeJlb3sl CAeNaTh ¢ (hopMysIamMH,
TMIOCKOJIBKY 3TO OTBJIEKAET Hac OT MpoOJIeMBbl Komaubelt cMepTHOCTU. UTo Tam ¢ kKotom? JKUB OH WK
MEPTB — I10 3TOIl UHTEepHpEeTaN?

BooGrrie roBopsi, Bom yTBepikiaer, 4To JIMYHO OH HE 3HAET, HO KOT HaBEpHsIKa JIN0O KB, JINOO
MEPTB, — WX TO WM Jpyroe. MBI ellle He OTKPBUIY SILIHK, a KOIJla OTKPOEM, cpa3y Y3HaeM OTBET.

Kak 310 ckyuno! «He 3nato. [laBaiite mpoBepum». CKy4HO, HO 3aTO JIaJIeKO HE TaK MO3TOJIOMHO,
KaK ecyiid Obl HAM CKa3aJiil «H TO U IPYTroe».

WNuTtepniperaryisi «MHOKECTBEHHBIX MUPOB»

Kak HenpusTHO, O1HaKo, cO3HaBaTh, 4TO BeeneHHas Moria NoiTH U MO TOMY IyTH, U 10 JApy-
roMy, HO TIOYEeMY-TO IMPOM3BOJILHO BHIOpaia Kakon-To oquH. B 1957 romy Xbio DBepeTT, KOTOPHI
torza padorai B [leHTaroHe, mpeyioxKuiI UHTEPIPETAIMIO «MHOKECTBEHHBIX MUPOB».

DBepeTT MPEAnoIoKIWI, YTO KakIoe CIydallHOe COOBITHE — HANpUMep, TO, Yepe3 Kakylo
MIMEHHO 11IeJIb TIPOCKOYMII IEKTPOH, — MOPOXKIAET ABE Pa3HbIE, OJHAKO Mapajule/IbHbIe BCEJIEHHbIE,
KOTOpBIE HEPa3JIMUMMbl BO BCEM, KPOME TOTO (paKkTa, YTO B OAHOU MIEKTPOH Mpolles B 1ieib A, a B
apyroil — B miesb B. C TeueHreM BpeMeHM BCeJIEHHbIE CHOBA M CHOBA PACILEIUISIIOTCS, IPAKTUYECKU
OECKOHEYHOE KOJIMYECTBO Pa3, MOPOKAasi TEM CaMbIM O POMHOE KOIMYECTBO MapaslIe/IbHBIX BCEJIEH-
HBIX.

CortacHO DBepeTTy, 3T MHOTOUUCIIEHHBIE MUPbI MOT'YT 3aTeéM UHTEPgEPUPOBATh APYT C ApY-
rom. C MaTeMaTn4ecKoi TOUKU 3PEHUSI 9TO PAKTUIECKU HIIeM He OTIIMYAeTCs OT OOBIYHOM KBAHTO-
BOI MexaHMKH. Hanpumep, ecim Mbl ipeicTaBuM ceGe JIEKTPOH B SKCIIEPUMEHTE C IBYMSI LIETISIMH,
TO B Hauer BeeneHHoi, ckakeM, 2IeKTPOH IPOXOIUT B JIEBYIO LIEJIb, a B JPYTMX BCEIEHHBIX — B ITpa-
BYI0. 3aTeM BOJIHOBbIE (DYHKIIMM PA3HBIX BCEJIIEHHBIX MHTEP(EPUPYIOT JPYT C JPYrOM, U €ClY ITOBTO-
PUTb ONBIT C HECKOJIBKUMU 3JIEKTPOHAMM, TO MOJYYUM TOT CaMblil PUCYHOK U3 MHOXKECTBA IOJIOC,
KOTOPBIN MBI YK€ BUJICIH.

B sToMm ciydae Toxe HeT HMKakoro Xaiga. Tak mosmyyaercst IpOCTO MOTOMY, UTO MOCKOJIBKY
B KaX/IOW BCEJICHHOU €CTh CBOW JOKTOP IKEKUJI, KOTOPBIN MPOIEBIBAET TOT K€ OIBIT, 3TU MHOKE-
cTBEeHHbIE [IKEKWIbl UHTEP(EpUpPYIOT APYT C APYTOM.

Pacmenuisiiorest He Tonbko yactuubl. Pacierisierecs u Bol. Eciii BBl 3agymaerech 0 TOM, 4TO
BHI OyjieTe jienath yepe3 10 MUHYT, TO 9TO «Bbl» OTHOCUTCS K 1IEJIOMY MHOXECTBY PA3JIMUHBIX «BBI».
Kakum e u3 3Tux «Bbl» CTaHeTe Bbl B KOHIIE KOHLIOB? Beemu cpasy. IIpocto kak/Iplii KOHKPETHBIN
«BbI» OyJeT MOMHHTH Ty UCTOPUIO, KOTOPAsi IPOU30IILIA B €r0 BCEJIEHHON. DTO 3HAYMT, UTO IJe-TO
€CTh «BbI»-TeJIE3BE3/]a U «BbI»-KOHCTPYKTOP 3Be3/1071eTOB *. [IpocTo He BCce BO3ZMOKHOCTH OIMHAKOBO
BEPOSITHBI.

40y 3100t Megam ectb u obparHas cropoHa. HaBepHska KTO-TO U3 «Bac» OOJITA IO MOOWJIBHUKY B T€aTpe BO BPEMsl CIIEKTAKJIs
WJIA 3aITyCTUJI JIAMy B KPYKKY JJIS1 IEPKOBHBIX NOkepTBOoBaHMiA. ITocsie Takoro Mel HMKOT/a He MOIaquM BaM PYKH.
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3a cueT BO3HMKHOBEHHSI OECKOHEYHOTO MHOKECTBA BCEJIEHHBIX DBEPETT CyMes AaTh yTelllu-
TeJIbHBIM OTBET U Ha HAlll BOIIPOC O IIpeJuHrepoBckoM kote. Kak 1 bowm, on otBetmin: «He 3Hat. Kot
WIW KUB, WA MEPTB, U €IMHCTBEHHBIH CIIOCOO 3TO BBISICHUTH — OTKPHITH SIIUK. OIHAKO €CJIM MBI
OTKPOEM KPBIIIIKY, TO MOTyYUM He Oosiee yeM UH(POPMAIHIO. TO HUKAK HE U3MEHUT PealbHOCTb.

B 1enom 310 TOT K€ OTBET, KOTOPBI MBI JaJIM C TOUKU 3pEHUS] IPUUMHHON UHTEPIIpETaLy
BcenenHoi, HO ecTh OUH BaXHbII HI0AHC. Eciii okakeTcsi, 4TO KOT )KUB, 3TO BEPHO JIUIIIH JIJTs1 HAIIeH
Bcenennoii. CyIecTBYIOT U ApYTUe BCEJICHHbIE — OECKOHEYHOE MHOKECTBO JIPYTUX BCEJICHHBIX, — B
KOTOPBIX KOT MEPTB.

Kax BBISICHUIIOCH, peabHOCTh — SIBIEHHE CYryOO MECTHOE.
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I'naBa 3
CiayuyaiiHOCTh

IIpasda au, umo I'ocnodv uepaem co Bceaennoii 6 kocmu?

(EMEACTEO FAOMBEPIOB

CasBa wanparo: Aeds, mems Medpuc, kysen
Tepman, Axedpdp, ‘qags Aqu, waemsnnruk bpatan

I'oBopuTE O (pH3KMKE MUHYBIIMX JIET YTO XOTHUTE. [la, MOXeT ObITh, OHA CKy4YHasl, 1 HY>KHO 3yO-
PUTh BCSIKME MpaBUJIa IIPO pblyaru, OJ0KU, MasiTHUKY U IIpoyee. 3aTo Bbl TBEPIO 3HAJIM, Ha KAKOM BbI
cete. 3ateM HacTynmuil XX BeK, U BCs Hallla YBEPEHHOCTb OecclieiHO yieTyumnack. Ho ecim kBaH-
TOBasl MEXaHMKa UMEET JIeJIO JIMILb C MUKPOCKOIIMYECKMM YPOBHEM, HAM C HAIIMMU BEJTMKAHCKUMMU
YyeJIoBeuecKMMU MaciitadaMu, Ka3ajioch Obl, HaJ10 B3ATh ipuMep ¢ Aubdpena D. HolomeHa: «A MHe-
TO O YeM OeClOKOUThCA ?» !

MHoruM oueHb HpaBUTCS Ujiesl JeTepMUHUPOBAHHOM BeesleHHOM. U B yeM ux yrpekHyTh? Bee,
YTO MbI BUJMM BOKPYT, MO OOJBILIEH YaCTH MOKHO JIMOO MHTYUTUBHO MPEICKa3aTh, JIMOO TOYHO OIH-
caTh MaTeMaTHUUYECKH, a BCE OCTAJIbHOE — YTO X, IPOCTO OHO CJIUILIKOM CJIO)KHOE, YTOOBI €ro 00CUM-
TaTh, MO KpaiiHel Mepe Moka. DUHIITENHH OblT YOeKA€H, YTO MHUMAs! CIIyYailHOCTb TauT IMOJ COOO0M
JETEePMUHUCTUYECKHE 3aKOHBI, KOTOPblE KOHTPOJIMPYIOT M MO3BOJISIOT Mpe/ICKa3aTh BCe HA CBETE.
Ecnu BBl OHMMaeTe, ¢ Yero Bce HaYMHAETCsl, 3aKOHbI (PU3MKHM TOUHO CKaXYT, YEM BCE KOHUMTCS.
Kaxercs, nerepmunnsm BeenenHolt BctpoeH B popMysibl. Ho ecnm kakercs, Hago Bory momutbes,
Y 3TOT AETEPMUHU3M — JIOKb U OOMaH.

Ha ¢ynnamentansHOM ypoBHe BeenieHHast He CTONIBKO CII03KHA, CKOJIBKO HEBEPOSTHO CITydaiiHa.
PannoakTHBHBIA pacnaj, JBUKEHHE aTOMOB, Pe3yJbTaThl (PU3MUECKUX IKCIEPHUMEHTOB — BCE 3TO
ornpenesseTcs NpuxoTsaMu Henpeackazyemoctu. Ilo cytu cBoent BeeneHHas — cTpalliHblil COH DWH-
mreiiHa. MOXeT CTaTbCsl, CIy4alfHOCTbh — 9TO U Balll CTPAIIHBIN COH. JII0AM MII0X0 MPUCHOCOOIEHBI K
TOMY, 4TOOBbI MBICJIUTh CTATUCTMUYECKU. ECIM 1IaHCHl OYEBUIHBI WM pedb UAET O KU3HU U CMEPTH,
MO3T TIOJICKa3bIBaeT peleHue. «He aeprail 3a XBOCT 3TOro TupaHHO3aBpa*?, — TOBOPUT, K MPUMEDY,
Mo3r. — MHorue npoOoBaj, 1 HUYeM XOPOLIMM 3TO He KOHYMJIOCh, TAK YTO BCE ILIAHCHI 3a TO, YTO
1 11 Te0s1 9TO HUYEM XOPOIIMM He KOHUUTCS».

4 Anbsdpen D. Hetomen — nomyssapasii B CIIIA nepcoHax KapuKaryp, ULy PKOBATHII MaJIbUHIIKA, KOTOPBIA BEYHO HOXKHUIASTCS,
KOIJIa €321 TTO/IKPAJIETCsI KapPEHBIH TIeTYX U... «A MHE-TO 0 4eM OECIIOKOUTLCSI?» — JIEBU3 BCell ero Ku3Hu. — [Ipumeu. nepes.

42 Ecim MpaBbl CO3/1ATENI My3eHHBIX JuapaM, 3TOT CLEHAapuil BIOJIHE ONpaBAAJICS AJIl HEKOTOPHIX MeIlepHbIX Jofeid. KTo Mbl
TaKKe, YTOObI COMHEBAThCS B 3TOM?
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C npyroii croponsl, noesxaiite B Jlac-Berac u cripocute Tam uesioBeka, KOTOPbI TOJBKO YTO
nipourpait 10 cTaBoK mompsi/i, KAKOBBI MAHCH, YTO B CJIEAYIOMIUI pa3 OH BhIUTrpaet. JInbo oH 3as9BUT,
YTO YK TyT-TO MY HEMIPEMEHHO TMOBE3ET ¥ OH COPBET OaHK, JTMOO — UTO UTPa CETOHS HE 3J1a/INIACh.
HeBaxHO, ONTHUMUCT OH WJIM TIECCUMUCT, — B 00OMX cllydyasix OH ommbaercs. IlaHchl BHIMTpaTh B
CJIE/IYIONIUI pa3 TOYHO TaKue ke, Kak 1 Bo Bce npeapiaymme: 50 Ha 50.

Ho pa3 yx Bbl He TpOBOIUTE OOJBINYIO YaCTh JOCYTa B Ka3WHO (IO KpaiiHel Mepe, Mbl Hajle-
emMcs1), BO3MOXKHO, BaM OyJZIeT TMOJIE3HO, €CIM Mbl OOBSICHUM BaM HEKOTOPbIE HIOAHCHI CTyYalHOCTU
noj; 0ojiee 3HAKOMBIM YIJIOM 3peHHs. MBI pajibl TIPECTaBUTh BaM Hallle CeMEHCTBO MO (haMuInu
BriomOepr B pasrap ux Bcrpeur. OCOOEHHO HAC pa3apa’kkaioT POICTBEHHUKH, KOTOPhIE HE MPOCTO
MIPEIbSBIISIOT OOBIYHBIE CTAPUKOBCKUE TPEOOBAHUS K MJIA/IIIEMY TIOKOJIEHUIO, HO eIlle W 0 Hero-
HSATHOW MPUYMHE OTKA3BIBAIOTCS BEPUTH B MOTYIIIECTBO CTyYalHOCTH, XOTSI MOTJIM ObI B3SIThCS 32 YM
Y COTJIACUTBCS, YTO MBI ITPABHI.

Bor, ckaxem, Hamn Ky3eH ['epman. OH HaCTOSIIIUI CaMOPOIIOK — YMeeT JesiaTh MPUEeMHUKH,
KOTOpBIE JIOBAT Tlepeauu ¢ Kopadielt mpuiesnbiieB. Kpome Toro, OH yBepeH, 4To MpaBUTEIbCTBO,
yueHble, a 0COOEHHO yUeHbIe Ha CITy)KOe MPaBUTEILCTBA, TIOTACOBHIBAIOT HAYYHbIE TJAHHBIE, ¥ BCE 3TO
—YacTh MacITabHOTo 3aroBopa*. ['epman oiepkumM ujeei rioda bHOTO MOTETUICHH S, K eMy ObLIO Obl
Ky/a Jierde, He CYUTai OH, Oy/ITO ero IeJIMKOM M ITOJTHOCTHI0 chanmbcrduiimpoBaiu. PacctaBum Bee 1o
MeCTaM: Cpe/ii HAYYHOTO COOOIIECTBa OBITYeT MPAKTUYECKH eIMHOMYIITHOE MHEHUE, YTO TT100aTbHOE
MOTEIJICHUE JISHCTBUTEILHO MMEeT MECTO U SIBJISIETCS Pe3yJIbTaTOM JIeHCTBUA uenioBeka. C TOUKU
3peHwus CBsI3el C OOIeCTBEHHOCTHIO, CUTYAIIMIO OCJIOKHSET TO 0OCTOSATENICTBO, UTO, KaK OISITh ke
eIMHOJTYIITHO CUUTAIOT yueHble*, 3a crienytomue 10 JieT cpeqHss TeMIeparypa Ha TUIaHeTe IIOBBICUTCS
MPUMEPHO Ha OIHY JecATyIo rpaayca no llenbcuo. Ha mepBblid B3MISIT HEMHOTO, HO C TEUEHHEM
BpEMEHHU TMOTEIUICHHE MOXET OKa3aTh COKPYIIUTEILHOE BO3/ICHCTBIE HA IPUPOY.

I'epman xuBer B Punanensduu, rae, corimacHo «Bukwreauu», cpefHsis TeMIiepaTypa B
nekadpe cocrapisiet okono 2,2° C. Ho Bot, peacraBbTe cede, OMHAXIBl Y HAC BHIIACTCS] HEOOBIYATHO
Terioe PoxecTBo — Bce mpa3aHukn OyaeT croaTh Temreparypa okono 10° C. Torma I'epman nepe-
CTaHeT MUCATh THEBHBIC MUCbMa B TIPABUTEIHCTBO U MUJIOCTUBO CMUPHUTCS € (PaKTOM: C €r0 TOYKHU
3peHus1, I00aIbHOe MOTEIUIeHUE CTaHeT peaibHOCThio. Ho B JaHHOM ciiydyae HaMm Obl HE XOTEJIOCh
3anoy4uTh [ epMaHa B COIO3HUKYM Ha OCHOBAaHWHU TAKOTO OJHOKpAaTHOTo HaOmoaeHus1. U BoT nouemy.

WNuoraa temnieparypa ObIBaeT BhIIIEe CpeJHEro, MHoraa Hike. Eci pa30poc J0CTaTOvHO BEJHK,
MBI HE 3aMevaeM HeOObIINX N3MEHEHHH OT rofia 10 roaa. Ha camom ziesie HeT HU4ero HeoObIYHOTO B
TOM, 4TO Temreparypa ctouT Ha 10° C BIlIIe cpeiHero, Kak HeT HIYero HeOOBIYHOTO U B TOM, UTO OHA
nanaer Ha 10° C Huxke cpenHero. Yrto Oyaet vepe3 rof, korjaa B Ounanenbuu BBIIACTCS XOIOIHAS
3UMa M CpeiHss TeMriepatypa B iekadpe Oyaer —7° C? Torna ky3en ['epman Oynet yTBepkIaTh, 4To
IITyM BOKPYT IJI00a7IbHOTO TIOTETIJICHUs OJHSIIN 3ps, U CHOBA MTPUMETCS MACTepPHUTh CBOM IUIEM U3
dombru. OH He BUIUT, B YeM CJIOKHOCTH, MOCKOJIBKY COCPEIOTOYEH Ha OT/AENbHBIX JHSX, a HE Ha
teHaeHmu. Hy 1 urto? ¥V Bac Ha cOBeCTH HaBepHsIKa €CTh IPEIIKY U TIOXYKE.

Jlaxe 0cBOOOIUBIIIMCH OT TPEBOT 3a KOIIMapHOe OyayIee riaHeThl, ['epMaH Bce paBHO HAleT
0 YeM TPeBOXKUThCS. [loueMy HEMOHATHBIC MEJIKME YaCTUYKH B €ro CTaKaHe ¢ BOJOHM Bce KpyKarcs U
Kpyxatcst? KakoBa BEpOSATHOCTB, UTO Uepe3 IBECTHU JIeT B 3eMJTI0 BPEKETCsI TUTAHTCKUIA acTepouns?
Jlomro Jii MPOKUBET €ro pyvyHON HEUTpoH? BO3MOXHO, paHbIlie BCEe ITO BaC He 3a00THIIO, HO KaX10e
13 9THX SIBJICHUI — pe3y/IbTaT MOCJIeI0BaTeIbHOCTH CITyYalHbIX COOBITHIA B ICHCTBUU.

4
’B KOTOpPOM HaBepHsiKa 3amertiana TpexcTopoHHsIsl komuccus. Kak xe 6e3 Hee.

* B yacrHocty, Me:xnpaBuTeIbCTBEHHBI KOMUTET I10 IIEpeMeHaM KJIMMara. 3By4uT oueHb odpunnansHo. He comHeBaemcs, I'ep-
MaH 3TO yuTerT.
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I. Ecin (pusndeckunii MUP HACTOJBKO HeNpeacKasyem,
1oYeMy MbI 3aMedyaeM 3TO JajJieKo He Bcerga?

Ha otnanenHoii BeTke reHeajJoruyeckoro ApeBa (M Ha MbUILHOM JajibHEN Mojike reHooH/Ia)
Haxogutcst asias Jlyn. OH yenoBek Mo-CBoeMy OOasTEeNbHBIN — CHIIJIET COJICHBIMH IIYTOUYKAMH U
MOCTOSTHHO TIPOCUT MaJICHbKUX JETHINEK AePHYTh ero 3a nasien. [IIeMsSHHUKY U TUIeMSTHHUILIBL IS0
Jlym 3aruiaTvim 3a KoJie)k MOHETKaMM B UETBEPTD J0JIJIapa, KOTOPbIE OH HaTacKas u3 yuien. OnHako
nsaas Jlyn — naronornueckuid azapTHbiid Uurpok. saast Jlyn roToB 3akimodarh napy Mo MOBOAY Yero
YTOJHO — YeM KOHYUTCS (PWIIbM, KTO TOOEAUT B TOHKE PAaKOB-OTIIEIbHUKOB, HY U TaK faiee. [loatomy
nsns Jiyu u JIefiB ipsayTcest oT TeTr MedBHC B TyasieTe U UTPaloT TaM B CTapylo JoOpyIo urpy — Opo-
caioT MOHETKY. Hy uTo B 3TOM IJIOXOro, CKa)XuTe Ha MUJIOCTh, €CJIM TOJIbKO MOHETKA He KparuieHast?

UroOBl TIOHATH CYTh WUTPBI, HAJO OOBSACHUTH, UTO 3HAUUT «HEKparvieHas MOHeTKa». Eciu
MOHETKY KHAAJIM MIUIMOH pa3, TO pelika OyJeT BbIlaJaTh MPUMEPHO B MOJIOBUHE pa3. Yem fnosnbiie
OpocaioT MOHETKY, TeM Omke K 50 % OymeT yactoTa pertek. Kpome Toro, MoHeTKa «HEKparuieHasi»,
€CJM KaKIbli CJIeAYIONINI OPOCOK He 3aBUCUT OT Mpeablayiero. HepaxHo, 4To BBINAIO TOIBKO YTO
— OpeJ1 WM pellika: B CJAeIYIOIIUNA pa3 C TOU ke BepOosITHOCTHIO B 50 % BhINaAET Opest UK pellika.

Ho BoT B yem 3arBo3aka. XoTsi Mbl OXKHJaeM, UTO IOcjIe MIJLTHOHA OpockoB ass Jlyu u Jleiis
OyILyT UATH PUMEPHO HOZAPS B HO3/IPIO, MBI MIMEEM B BUJLy IMEHHO JPOOH.

Texunueckuii yroJyiok asaau [leiisa. HemHoro crarucruku

B Havase KHArM MBI IOOOEIIAIM BaM CJIEOUTh, YTOOBI KOJIUYECTBO
(opMyn He MpeBBILIATIO AOCOMIOTHOTO MUHMMYMa. BOT yke HeKoTopoe Bpems
Mbl TpUICPKUBAaEeMCs TpaBuna «0e3 ¢opMya», HO TMpPU UYTEHUHM TaKOW
MaTeMaTMKOEMKOM IJIaBbl, KaK 3Ta, HaBEpHsKAa HaWIyTCs Ma30XUCThI, KOTOpBIE
notpeOyioT erie. «OTKy/a B3SIUCh 3TH YUcIa?» — CIBIIIUTCS Balll BOILIb. [loaTomy
BOT BaM €l1l€ KalejlbKka MaTeMaTUKU.

Korma nsans Jlym OpocaeT HeKparyieHyl0o MOHETKY, CYIIECTBYeT, KaK MbI
YIOMHUHAJIM, JOCTAaTOYHO BBICOKAsi BEPOATHOCTb, YTO peEIIKa OyIeT BbINaJaTh
IpUMEpPHO B TojoBUHE pa3. Hackompko TouHO? EcTh mnosne3Hoe mnpasuiio:
pazOpoc pe3y/bTaToB OyaeT MPUMEPHO paBeH KBAJIPATHOMY KOPHIO U3 YIBOEHHOTO
OXMIAEMOro KOJMYECTBa peliek (To ecTh «modea»). s mpocTOThl Mbl HEMHOTO
CKYJIbHMYAJIM, HO OCHOBHYIO KapTHHY 3TO He MeHseT. Tak 4to ecnu Bbl Opocaere
MOHETKY MWIJIMOH pa3, TO, CKOpee BCEro, MOJyYuTe PEUIKYy IOJIMUJUIMOHA pPa3
wnoc-muHyc 1000 pas.

Ecmu Jlyu c [lefiBoM OpocaloT MOHETKY MUJUTOH pa3, JIyrn MOXKET U BHIUTPATh
MHOI'0 ICHET, M IPOUTPaTh MHOTO JIEHET, 3aTO YTELIEHUEM EMY CTAaHET MBICJIb O TOM,
4TO BCE paBHO OH BhIUIpbIBas 1OYTH 50 % pa3. Eciu oH Beiurpaer 501 Thicauy
pa3 (Ha ThICAYY BBIUTPBIIIEH OOJIbIIIE MOJTOBUHBI), TO BCE PABHO OKAKETCS, YTO OH
BbIUrpbiBasl Bcero 50,1 % paz. 1o 1 B caMoM JieJie HallpacHasi TpaTa BpEMEHU U He
CJIMILIKOM HaJEXHBII COCOO COpBATh MPWJIMYHBIA Ky (MJIM POUTPATHCS B [IbIM).

B nonHoBecHbIX Aosutapax KapTuHa Oynet uHou. ITocne MuiroHa GpocKoB BecbMa BEPOSITHO,
yro [leiiB wiu a5 Jlyn BBIUrpaloT NpUMEPHO Ha ThICSUY pa3 OoJblie MOJIOBUHBI U COPBYT MPUINY-
HBbII Kyl (W11 Hao60poT). Eciiu Bam nHTEpECcHO, OTKyAa B35710¢h 3T0 ynciio — 1000, — pekomeH1yem
nocetuthb « TexHuueckuii yroyiok asau JeiiBa». Ecii HeMHTepeCcHO, HUYETro CTPALIHOTrO. ITO HE BXO-
JUT B 00513aTEJIbHYIO JIMTEPATYPy MO MPEeAMETY.

Hac pomkHO pagoBath, YTO B HalllMX CHJIAaX MPecKa3aTh BEPOSTHOCTb €1Ba JIM HE JII0OOro
ucxona. Hanpumep, B urpe B MUJUTMOH noaOpackiBanuil JIyn (i IeiiB) BpaBe 0:xu1aTh pa3IuyYHbIX
PE3YJIbTATOB UI'PHI CO CIIEAYIOIIMMU BEPOATHOCTAMU:
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Tfme WP o flece  $2000

HoSf,Qb\/ hopaxgrus (§)

UemM BblILIE KpUBasl, TEM BeposiTHEE Takoi ucxon. CaMblil BEPOSITHBIN pe3ysIbTaT — 3TO YTO OHU
OyIyT KBUTHI, HO JIyn MOXeT BbIMIpaTh (MJIM IPOUTPaTh) OIHY-/IBE THICSIUH U IIPU 3TOM HE CITUIIKOM
YIUBIISATBCS] CBOEMY (HE)BE3eHHIO. XBOCTUKHM MO 00EUM CTOpOHaM rpadyka 03HA4aloT, YTO KpanHe
MaJIOBEPOSITHO, UTOOB! [leiB min Asins Jlyn BHIMTPHIBAIM B TIONABIISIONIEM OOJBITMHCTBE CTy4aeB.
OpnHako, cTporo ropopsi, He UCKJII0YEHO, YTo JIyn OpOoCUT MOHETKY MIJUIMOH Pa3 M KaxkIblii pa3 Oyzer
BbINaaTh peiika. C Ipyroi CTOPOHbI, BEPOSITHOCTh TAKOTO UCXOJA TAK MaJla, YTO CIIOBO «MUKPOCKO-
MUYECKUI» PAAOM C HEW KaKeTCs HaIJIbIM IIPeyBeIMUYEHUEM.

Ecnu 651 32 Besennem Jlyu wim [lefiBa B X07ie UTPHI CJISMIT MAaTeMATHK, OH Obl OTFCAJT X ITPO-
rpecc Kak «CiydaiHoe OmysxkaaHue». YToObl IOHATH, YTO ITO TaKOe, HAWANUTE KaKOW-HUOYIh HEIo-
JBWXHBIN MIpeMeT, Hanpumep poHapHbIH cTond. Tenepb BCTaHbTE PSAIOM C HUIM U OPOCHTE MOHETKY.
Ecnu BbimazieT penika, caesaidte mar Ha 3araji, a €CIM BhlIaJeT opesl — Ha BOCTOK. C TeueHueM Bpe-
MEHHU BBl C PABHOW BEPOATHOCTBIO OKaXETeCh K BOCTOKY WJIM K 3arajy OT CTOJIOa, HO TIPU 3TOM B
cpenHeM OyaeTe OT Hero ynaisiThbes®.

BmecTo Toro uToOs! MPOCTO OMUCHIBaTh Be3eHHe A1y JIyr, Mbl TOKaXeM CBOIO TOUKY 3pEHHUs
TEeM, YTO MPOCTO CSAEM U OIOPOCHM MOHETKY MIJUTMOH pa3. Hy, kak nena 'y Jlyn?

o0
1 WM
%; 0l WWM
ol
oo .
0 560 000 1 000 000

BPOLKM

Tosnbko norsimute! OH BBRIMTPa y CBOEro 6eIHOro, U3HyPEHHOTO MHTEJUIEKTYAIbHBIM TPYIOM
TIeMsIHHUKa-CcTyIeHTa mesbix 2000 nomapos! Eciv BB TOCMOTpHTE Ha TO, Kak (popTyHa yibiOasiach
Jlyn u Kak oHa OT Hero OTBOPa4YMBaJIACh, TO HABEPHSIKA 3aMETUTE TeHAeHIIMU. Bo3MOkHO, IpuMepHO

3 Kpowme Toro, BB pHCKyeTe 0Ka3aThest IOCPE/IH IPOeRkeii 4acTi, Gpocast B BO3IYX Mesioub. TaKkue ONacHbie SKCTIEPUMEHTHI JTydliie
NPEeOCTaBUTh CAMHM MaTeMaTHKaM.
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B cepenuHe urpbl y Jlyn Bblgajiach yepena BbIUTpbILLEi. [Ieo He B TOM, UTO y HEro «KparuieHas»
MOHETKa, B KOTOPYIO CO CTOPOHBI PEIlIKH BIasiH KyCOYeK CBUHIIA, JIeJI0 He B ToM, 4to JIyn — 3akope-
HEJIBIA 11yJIep. DTO MPOCTO Pe3ysbTaT TOro, YTO Balll MO3T BUAUT 3aKOHOMEPHOCTH TaM, I7ie UX HeT.
Ecnu BB KOorga-HUOYIb BKJIAIBIBAIN JEHBIU B IIEHHBIE OyMard, To, BEPOSITHO, HAOMIONAIN TaKUe ke
3aKOHOMEPHOCTH, KOT/Ia MHJIEKC MPOMBIIUIEHHBIX akiuii Jloy-Il)koHca BOPYT B TEUEHUE ABYX MeCs-
IEB KPSy JepiKaJiCs BBIIIE CpeTHEro*

46 Mbt mucanm st crpoku B Havyaste 2009 roza, korjaa pelHOYHblE TEHASHLMHU B LIEJIOM IIPECTABIISAIOTCS ONpPEAE]eHHO Hecyvyai-
HBIMU.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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