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IIpenuciaoBue

JTo yeThipe NMyOGAUUYHBbIE NEKIUU, MPOUMTAHHbIE MO] ATUAOM
Dublin Institute for Advanced Studies B University College, Hy6-
auH, B ¢eBpane 1950 r. u ozarnaBneHHble «Hayka kak cocTaBHas
qacTb rymManusmar. OIHaKo 1 3To Ha3BaHUE, U €ro COKpalleHHbI
BapUaHT, BbIOpaHHBIN 37ech, aJeKBaTHO ONMHUCLIBAIOT He BCE CO-
Jep#aHue, a IUIIb NepBbie rnaBbl. B ocTaBiuelica yacTu, HaUMHAaA
co cTp. 17, A cobuparoch onucaTb COBpeMeHHOE MOJIOKEHUE /e B
(u3uKe, CI0MUBIIEECA B pe3yibTaTe NOCTENEHHOr0 Pa3BUTHUA Ha-
VKU B TEKYIlIeM BeKe; OKUCaThb ero ¢ TOYKU 3PEHUA, BbIpa#eHHOM
B 3arJaBUU U HavyalbHOIl yacTH, TaKUM o6pa3oM, IPUBOAA, Tak
CKRa3aTh, IPUMep TOro, KAKUM 00pa3oM A OTHOUIYCh K HayUYHbIM
JOCTHKEHUAM, 8 UMEHHO, KaKk K COCTaBIAMOIIeN YacTH CTpeMe-
HUA 4YeJOBeKa M03HaTh CBOE MeCTO.

Al Bripamaro Grarogapuocth Cambridge University Press 3a
ObIcTpoe u3aHue 3Toit KHUTU U Muce Mapu XbiocToH u3 [ly6aus-
CKOr'0 HHCTUTYTA 3a NOATOTOBKY WIIIOCTPALUil U YTeHUEe KOppeK-
TYypBbL.

Mapm 1951 a. J. 1.



I[yXOBHOB OTHOIIIeHe HaAYKHU K MMHN3HHU

B uem 3akiiouaeTcA [EHHOCTh HAYYHBIX HccnepoBanuii? 06-
eU3BECTHO, YTO B HAIlM JHU Oosiee 4eM Korjga-iu6o TOMY, KTO
#elaeT BHECTU HACTOALIMI BK/IaJ B MpOABUMNEHUE HAyKHU, MPU-
XOAUTCA CNelUalu3upoBaTbCA, a 3HAUUT, YCUINBaTb CTpeM.e-
HUe y3HaTh Bce, YTO M3BECTHO B ONpe/eleHHONl y3Koil o6.1acTu
W 3aTeM NONBITATbCA PACHIMPUTh 3TH 3HAHUA cOGCTBEHHOI pabo-
TOll — HCCIeJOBaHUAMU, DKCIEPUMEHTAMHU U Pa3MbIILIEHUAMH.
Pasymeercd, 3aHMManAch TaKoil clenUalu3UpPOBaHHON NeATeNb-
HOCTBIO, UeJOBEK BpeMeHaMM OCTaHaBJMBaeTCA IOPa3MbICIUTH,
a yTo e B Heit xopoiero. [IpeacTaBnfaeT au camo no cebe pac-
HmMpeHye 3HaHU B y3Koil 061acTu Kakyio-1u6o neHHoctb? lpen-
cTaBilAeT Ju o6Ilad cymMMa AOCTHEHUN BO Beex 06JacTAX OAHOM
HayKH — CKameM, QU3UKU, XUMUU, O0TAaHUKU UIU 300J0TUU —
HEKOTODPYIO IeHHOCTb cama Mo cebe — WM, MOeT GbITh, oOuIas
cyMMa [OCTHKEHUI BceX HayK BMeCTe B3AThIX — U 8 4eM 3aAKAI0-
yaemcsa 3Ta IeHHOCTh?

MuossecTBO Mofeit (B 4aCTHOCTH, Te, KTO He HHTepecyloTcd
ryGOKO HayKo#l) CKJIOHHBI OTBEYATh Ha 3TOT BOIPOC, YKA3bIBafd
Ha MpaKTUYeCKUe CJeJCTBUA HAayYHBIX HOCTUMEHU B U3MEHEHUU
TEXHOJOT Ui, IPOMBIIIIEHHOCTH, TEXHUKHU U T. 1., a aKTHYECKH B
Hey3HaBaeMOM M3MeHeHUU Bcero o6pasa #U3HU B XO/ie MeHee yeM
IBYX BEKOB, IIPH TOM, UTO B GyAYIIeM OHAAIOTCA JalbHellIne
u emie Gollee cCTpeMUTEIbHbIE U3MEHEHUA.

HemHorue ydyenble coriacATcd ¢ Takoll yTHUIUTapHON OLEH-
Ko#t X cTpeMienuil. Bompock! ieHHOCTH, pa3yMmeeTcHA, BecbMa Jie-
JUKATHbI; 3J€Cb BPAA JU MOMHO NMPENI0oMUTh HEOCIOPUMbIE ap-
ryMenTbl. Ho paspemnTe MHe MpUBeCTH TPU NPUHIUNHAIbHBIX
apryMeHTa, ¢ IIOMOIIbIO KOTOPBIX A MOMNPOGYIO MOCHOPUTh C 3TUM
MHEHUEeM.

Bo-nepBbix, A cunuTAalO, YTO €CTECTBEHHbIE HAYKY O0UEeHb I10XO0-
M Ha gpyrue Hayku — unu Wissenschaft, monb3yAack HeMeKUM
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BbIpaskeHUeM, — KYIbTUBHpYeMble B YHUBepcUTeTaX U APYTHX
[eHTpax CoBeplleHCTBOBaHUA 3HaHWil. PaccMoTpum uccienoa-
HUA, IPOBOJUMbIE B UCTOPUU A3BIKOB, duilocoduu, reorpadpuu —
WM UCTOPUU MY3bIKU, HUBOTKHCH, CKYJIbITYPbl, ApXUTEKTYPbI —
WM B apXeoJoruu U JpeBHeHl UCTOPHM; HUKTO He CTaHEeT CBA3bI-
BaTh C 3TUMM BUJAMH JEATEIbHOCTU, B KAUeCTBe X IIaBHOH Iie-
J¥, TpaKkTHUYeCKoe yIydllleHre yCIOBUil YeloBevyeCcKoro o0mecTna,
XOTAl yJydllleHHe MOBOJbHO YacTO ABJIAETCA pe3yibTaTOM 3TUX
uccnenoBanuii. 1 He Jymaro, UTO HAYKHM B 3TOM OTHOLIEHUU 3aHU-
MaloT JpYToe NOJOKEHUE.

C mpyroit cTOpoHbI (M 3TO MOIl BTOpPOil apryMeHT), CYLIecT-
BYIOT €CTeCTBEeHHbIe HayKH, KOTOpbIe, 0YeBUJHO, HE UMEIOT MpaK-
THUYECKOro OTHOLIEHUA K #U3HU YeJOBEeUeCKOro o0IiecTBa COBep-
MEeHHO: acTPodU3UKa, KOCMOJIOTUA U HEKOTOpble 06iacTu reodu-
3uku. BosbMem, K mpuMepy, ceiicmonoruto. O 3emieTpAceHUAX
HaM M3BECTHO JOCTATOYHO, YTOGBI 3HATh, YTO LIAHCHI HA UX Mpe[-
CKa3aHUe 0YeHb HEBEJUKM JJIA TOr0, YTOOLI MpelyNperJaTh JIi0-
Jeil 0 Heo6XOJUMOCTH OCTAaBUTb CBOU JOMa, KaK MbI MpeayTpes-
JaeM Tpayjepbl 0 He0OXOJUMOCTH BO3BpAIeHUA TPU MPUGTHHKE-
Huu mropma. Bce, Ha 4To cnoco6GHa ceificMoJorugd — 3TO Npeay-
npemaaTh GYyAYIIUX MocelieHIleB 06 onpeeieHHbIX OMAacHbIX 30-
Hax, KOoTopble, A 60l0Cb, U3BECTHBI 110 MeYalbHOMY ONBITY U Ge3
MIOMOIIIM HaYKU, U TeEM He MeHee YacTO OKa3bIBalOTCA I'yCTO Hace-
JIEHHBIMH, KOorjJja Heo6X0AMMOCTb B IJIOJOPOJHOIN MOYBE OKA3bIBa-
etcA Gollee OCTPOil.

B-TpeTbux, A cuuTa Yype3BbIUYAiHO COMHUTENbHBIM TO, UYTO
Ha cYacThe YeJOBEYECKO# pachl OKa3bIBAIOT TOJNOMUTEIbHOE BIU-
fAIHWe TeXHUYeCKHe U MPOMbILULIEHHbIe pa3paboTHU, cledylouiue
10 MATaM 3a CTPEMUTEIbHO NPOrpeccUpPYIONIMMH €CTeCTBEHHbI-
MM HaykaMu. fl He Mory 3jech BllaBaThCA B jJeTalu, U A He Oy-
Oy paccy#JaTh O pa3BUTUU B OyaylleM — MOBEPXHOCTb 3eM-
J1 3arpA3HAETCA UCKYCCTBEHHON PaJli0aKTUBHOCTBIO C y#HACHBI-
MU MocleAcTBUAME, onrcaHHbIMU Ongocom Xakceau B MOTpAcaio-
e WHTepecHOM HefaBHO BblmeanieM pomane Ape and Essence.
Ho paccMoTpuM TONBKO «yAUBUTENbHOE YMeHbIIeHHey Mupa Oaa-
rojapA BeJIUKOJENHbIM COBPEMEHHBIM CPeCTBaM IlepeJBUMKEHHA.
Bce paccTosHuA mpeBpaTUINCh NPAKTUYECKH B HUUTO, €CIN U3-
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MepATh WX He B MU/AX, a B yacaXx NepeiBUKEHUA Obicmpeliuium
TpaHcnopToM. Ho eciu u3MepATb UX B LleHaX Haubo.aee deuleso-
20 TpaHcnopTa, To 3a mociegHue 20-30 JeT oHU yBeJIUUYUIUCH B
2-3 pasa. B pe3yinbraTe MHOMECTBO ceMell ¥ rpynn OJUIKUX 3HA-
KOMBIX OKa3zajluCh pacCeAHHBIMHU [0 3€MHOMY IIapy Kak HHUKOT-
na paHee. Bo MHOTHMX clly4afX OHM HEZOCTATOUHO GOraThbl, UTOObI
BCTPETUTHLCA BHOBb, B [PYTUX — MEPTBYA MHOTUM, BCTpeYaloTCA
Ha KOPOTKOe BpeMH, Noclie uero cleayeT Ayllepasaupaloliee npo-
manue. [leraetT au 3TO yenoBeka 0ojee cYACTIMBLIM? JTO JHIIb
HECKOJbKO APKUX NMPHUMEPOB; TeMY MOKHO pa3BUBaTh Ha MPOTH-
#MEHUU MHOTHUX 4YacoB.

Ho oGpatumMca K MeHee MpauyHbIM acleKTaM 4YeJOBeYecKOil
JeAiTelbHOCTU. BbI MOMET CIpocUTh — Bbl 00M3aHbl CIPOCUTH
MeHA: «B ueMm e Torpa, mo-BamemMy, IeHHOCTb €CTECTBEHHbIX Ha-
yk?» OtBeuaio: «Mx chepa, neab U [eHHOCTb TaKkue #e, Kak U Y
a1060i Opyroii o6aacTu 4eloBedyecKoro 3HaHuf». bonee Toro, HU
OHAa U3 HUX B OTJAEILHOCTH, HO JHIIb UX COIO3 HMeeT KaRylo-
To chepy WIU LEHHOCTb, U 3TO AOCTATOYHO MPOCTO OMUCHIBAET-
cA: OHA JOMKHA NOAYMHATbCA 3anoBequ lenbduiickoit Gorunu —

(«no3uaii cebs»). Uiau, roBopsa Kopoue, BbIpas3u-

TelnbHOU puTopuke [lnotuna (Inneadn VI, 4, 14): ° ~ 7
"7 75 («A mbl, KTO 3ke MbI?»). OH npogonkaeT: «BepoATHO, MbI
ObUIM mam elle IO TOro, Kak 3TO TBOPeHHE BOIUIOTUJIOCH, JMIOAU
JPYTOro THUMa, MOMKeET ObIThb, daxe GOTH, YUCThIe JYIIM U pasyM,
o6beJUHEHHBIH cO BCell BCeleHHOM, 3J1eMeHThl YMONOCTUTIaeMOro
MUpa, He pa3fielleHHble U OTpe3aHHbIe, a BOEIUHO C BeeleabiMy!.
fl posmaroch B OKpyKalONIyIO cpely — Al He 3HalO, HU OTKY-
Ja fl Ipullel, HU KyJa A uay, HA KTo A. TakoBo Moe NoJoKeHHe,
KaK ¥ Ballle, Kak KamJgoro u3 sac. ToT ¢aKT, 4To B 3TO CUTyaluU

1«Ho, MbI-TO, uTo Takoe Mbl camu? CocTaBlIAeM M MbI caMy AYUIY (mu-
POBYI0), UM NpeAcTaBiafeM co6oli UMb TO, YTO NPUGIMsKAETCA K Hell U Ipo-
UcXoOuT Bo BpeMeHH (T.e. Teaa)? KoHeuHo, HeT: mpesxje, ueM MociefoBa’lo
9TO NPOUCXOAeHUE (TeJIeCHOro), Mbl CyleCTBOBAIN TaM: OJHHM M3 HAac Kak
4yeJIOBEKHM, Apyrue Kak 6oru, T.e., Kak YUCTble OJyIIU U pa3yMHble OyXHU B JIO-
He YKUCTOro BceobbeMiomero 6bITUA, Mbl COCTABIANN U3 cebA yacTn caMoro
CBePX4yBCTBEHHOI'0 MHpPa — HO YacTH He BblJe/leHHble, He o6 beMiieMble, CIH-
Thble B OJHO ¢ eIUHbIM ULeabiM». — IlepeBoa noa pen. npod. ManeBaHckoro. —
IIpum. nepes.
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BCerjla OKa3bIBalUCh U OYIYT OKa3bIBaThCA BCE, MHE HUYEro He
roBoput. UTo KacaeTcA HaIero ropAiero Bonpoca OTHOCUTENbHO
OTKyJa» U «Kyaa» — BCe, UTO Mbl cAMM BUAMM, 3TO HACTOAILIAA
OKpy#aromas cpefia. BoT mouemy MbI CHIBHO CTPEMHUMCA Y3HATh
0 Hell Kak MOHO 6Gosbile. ITO HAyKa, U3y UYeHUe, 3HAHKUE, ITO UC-
TUHHBIA HUCTOYHUK BCAKOrO IYXOBHOTO yCTpPEMIEHHUA 4YeloBeKa.
Mpb! nbITaeMcA BbIACHUTH KaKk MO#HO GOJIbIle 0 TPOCTPAHCTBEHHO-
BPEMEHHOM OKPYKEHHUH MecTa, B KOTOPOM OKasaluCh MPH POH-
nenuu. M mo mepe Toro, Kak Mbl fejaeM MOMNbITKH, MbI IOy YaeM
YA0BOIbLCTBKE, Mbl HAXOAUM 3TO Ype3BbIuaiiHO uHTepecHbIM. (He
B 9MoM U Lelb Hamero npeGbiBaHud Tam?)

JTO KameTcAd OUEBUIHBIM U He TPeGYIOIUM [10Ka3aTelbCTB,
HO Bce #e 00 3TOM HeoGX0AUMO CKa3aTh: U30JIUPOBaHHbIE 3HAHUA,
MoJIlyYeHHbIe T'PYMINOoi ClelualucToB B Y3Koi o6iacTu, HE Mpej-
CTaBIAIOT KaKoil Gbl TO HU ObLIO LIEHHOCTH, OHU MPENCTaBIAIOT
[IEHHOCTb TOJbKO B CHHTE3€ CO BCEMHU OCTalbHbIMU 3HAHUAMU W
JAWlib B TOM ClIyd4ae, KOrja OHH B 3TOM CHUHTe3€e [eliCTBUTENLHO
CHOCOGCTBYIOT MPOJBUMKEHHUIO K OTBETY HA BOMPOC: T
(«BTO MbBI?Y).

Xoce Oprera-u-lI'accet, Benukuii ucnanckuii punocod, KoTo-
pbIil MO MPOIIeCTBUU MHOTUX JeT B U3THAHUU BepHyJcAa B Maj-
pua (XoTdA OH, A TONArail, HacTONbKO e (alucT, HACKOIbKO
coyuan-demokpam — OH OObIUHBIA Pa3yMHbI YeloBeK), OmyGIu-
KOBaj B JBaAlAThIX Troflax 3TOr0 BeKa CEepHUI0 cTaTeil, KOTOpbIe
no3s#e ObLIM coOpaHbl B 0YapOBaTelbHOM TOME, 03ariaBleHHOM La
rebelion de las masas — «BoccTaHue Macey. ATO He UMeEET, KCTa-
TH, HUKAKOTO OTHOINEHWA K COIMAIbHBLIM U APYTHM PEBOIIONHU-
AM, rebelion ucnoiab3yeTcA B KauyecTBe MeTadopbl. Bek TeXHUKHU
NpUBeN K B3JeTYy YHCIEHHOCTU HaceleHUA U 00beMa ero norped-
HOCTell Ha OTPOMHYIO BBICOTY, GecnpelefeHTHYIO U HelpelcKa-
3yemyto. [loBceHeBHAA #U3Hb Ka#J0M0 U3 HAC CTAHOBUTCA BCE
GoJibIle CBA3AaHHOM ¢ HEOOXOAUMOCTbLIO CYMTATHCA C 3TUMHU YHCIa-
Mu. Bee, B 4eM MbI Hy# JaeMcA UM Yero menaeM — 6yIb TO KYCOK
xneba und GyHT Macia, noe3gka B aBTobyce Wiad GUiIeT B TeaTp,
CIIOKOIHOEe MECTO, I'le MOKHO NPOBECTU BbIXOJHbIE, MU pazpe-
IleHHe Ha Bble3] 3a pyGe:, KBapTUpa Ui paboTal ... Bcerja cy-

LA room to live in or a job to live on. — ITpumx. nepee.
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IECTBYET MHOKECTBO APYTHUX JI0Jeil ¢ 0JUHAKOBLIMU NOTPEOHOC-
TAMY UIHU #edaHuAMU. HoBble cuTyaluu U 06CTOATENLCTBA, BO3-
HUKIINE B pe3ynbTaTe GeCpUMEPHOTO MNOBBIIEHUA YHUCIEHHOCTH,
ABIAIOTCA npeaMeToM KHuru Opreru.

B Heil comepaTca upe3BbIUaiHO UHTepecHble HAOMIOJEHNUA.
PaspemuTe npuBecTH OpuUMep, XOTA B JaHHbIE MOMEHT 3TO Hac
U He UHTepecyeT: oHa u3 riaB HasbiBaeTcA El major peligro, el
estado: TocyaapcTBO Kak Bbicliafd yrpo3a. ABTOp MUIIET O TOM,
4TO pacTylad BIacTh rocyJapcTBa B OTpaHUYEHUU WHAUBUIY-
anbHOH cBOGOAbI — MOJ MPeAIoroM Hallleil #e 3alluThbl, HO BBIXO-
IANIel JaleKo 3a paMKM HeoGXOJUMOro — MpejacTaBifeT coboil
HAaUBBICIIYIO yrpo3y OyAyIIeMY pa3BUTHIO KyabTypbl (kultur).
Ho ceiiyac A 6bI X0Ten MOrOBOPUThL O TiaBe Mpeabiayieit, La
barbarie del ’especialismo’ BapBapcTBO cnenunanusanuu. Ha nep-
BbIll B3MJIA 3TO KameTCA MapaJoKcoM U MOKeT MOKUpoBaTh. OH
OCMeNBaeTCA MPeJCTaBUTh ClelHalu3upyIOIeroc Y YeHoro KaKk
TUNWYHOrO TpeAcTaBUTeNA rpy6oil HeBe#eCTBEHHON TOJMMbI —
hombre masa (MaccoBoro 4enoBeka), — KOTOPbHIA YIpPO#aeT Bbl-
MUBAHUIO UCTUHHON nuBUIAM3anuu. I Mory mpuBecTU UL He-
CKOIIbKO ()parMeHTOB U3 €ro BOCXUTHUTENbHOTO ONUCAHUA 3TOTO
(THUIIA yYEHOro, He UMEIOUIero MpeleJeHTOB B HCTOPUUY.

JTO YeNoBeK, KOTOPbIl U3 BCEro, YTO MO-HACTOAIEMY oOpa-
30BaHHafA JUYHOCTH JOJHA 3HATh, 3HAKOM TOJbKO C OJHOU KOH-
KpeTHOH HayKo#, OoJjiee TOro, JUIlb C TOH ee MaJoil 4acThblO, UC-
cnefoBaHUAMHU B 06nacTH KOTOpoit oH caMm 3aHumaeTcA. OH 10-
CTUT TOYKH, B KOTOPOii OH 06'bABIAET JOCTOUHCTBOM He 06palaTh
BHUMaHUA Ha Bce, YTO HAXOOUTCA 3a MpejelaMu y3Koil oGiacTi,
KOTOPYIO OH caM KYyJbTUBHUDYET, U OOBHHAET B OJu.nemaumcmee
T106ONBITCTBO, CTPEMAIIEECA K CUHTE3Y BCero 3HaHUA.

IIpoucxomut Tak, 4To OH, Oy JyYH 3a#AaTbIM B Y3KUX paMKax
CBOETO M0JIA 3peHUA, IeficTBUTEIbLHO OTKPbIBAaeT HOBbIe (PAKTHI U
NPOJIBUraeT CBOIO HAayKy (KOTODYIO OH BPAJ /U 3HAET), MPOIBU-
rafg BMecTe C Heil U MHTEerpHpOBaHHYIO UYeNOBEYECKYIO MbICIb,
KOTOPYIO OH pelluTelbHO urHopupyet. Kak Takoe okasanoch BO3-
MOKHBIM, ¥ KaKUM 06pa3oM 3To ocTaeTcAd Bo3MOMmHbIM? 160 MbI
IO HBI CUIbHO MOJUYEPKHYTh HEOPAUHAPHOCTH CleAYIONero He-
OIpOBEpMUMOro aKTa: sKcnepuMeHTalbHaA HayKa Gblia B 60Jb-
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ol cTeneHN NpPOABUHYTa paboToil HeBEepPOATHO 3ayPAAHBIX U Ja-
e 6ollee yeM 3aypAAHBIX MIOJEN.

fl He cTaHy HUTUpOBAThL JAalee, HO HACTOATENbHO pPEeKOMEH-
OYIO BaM B3ATh KHUTY M TPOAONKHUTbH CAaMOCTOATENbHO. 3a JBa-
IUaTh ¢ HEOONBIIUM JIeT, IPOLIeANIUX TTocae NepBoit MyGIuKanuu,
A 3aMevall OUeHb MHOrooGeIaolue Clebl ONMO3UIINY MIadeBHO-
MY DNOJOKeHHUIO fell, usioxeHHOMY Opreroii. He To, 4To0bI MbI
Moriu Obl MOJHOCThIO U30emaTh Crenraln3alniun; 3TO HEBO3MOM-
HO, eclid Mbl XOTMM ABUraTbcA Aanbiiie. I Bce ke oco3HaHUe
TOr0, YTO clenuanu3anud — He J00po, a HeusOemHOe 3710, IO-
CTeneHHO oOpeTaeT MOYBY MOJ HOraMH, Kak U OCO3HAHHUE TOTO,
4TO MI00BIe CHelnalu3upOBaHHbIe MCCIel0BaHUA UMEIOT HacTOA-
MYIO IIEHHOCTb TOJbKO B KOHTEKCTe MHTErpPUPOBAaHHON COBOKYII-
HocTu 3HaHuil. CTaHOBATCA Bce ciabee rojioca, oOBUHAIONINE B
JUIeTaHTCTBE YelloBeKa, 0CMeINBaloLIeroca pa3MblIlliIATh, TOBO-
PUThL U mHcaTb Ha TeMbl, TpeGyolue Gojlee yeM cheruaibHON
NOATOTOBKHU, Ha TeMbl, Ha KOTOpble y HEro HeT «IULEH3UU» WU
«kBanudukranuuy. 1 rpomkuii 1ail B oTBET Ha NMOAOGHBIE TIOTBITKU
pasjiaeTcA U3 BecbMa 0COObIX Jlarepeil JByX THUIOB — OYeHb Ha-
YYHOrO WJHU e OUYeHb HEeHay4YHOro — YTO e KacaeTcA NPUYUH,
TO B 060MX CIydYadX OHU MPO3PayHbI.

B crarbe «YuuBepcutersl ['epmanuny (onyGiuxoBana 11 me-
kabps 1949 r. B « The Observer») Po6ept Bapau, nupextop UToHa,
NPOLHUTHPOBAN HECKOJIbKO CTPOK U3 oTueTa Komuceuu no pedop-
Me YHHBepCHTETOB I'epMaHUU — NMpPOUUTHUPOBAT UX BecbMa BbI-
pasuTelbHO, U ero 3Mdasy fi IOTHOCThIO Moaaep#uBam. B oruere
TOBOPHUTCA clefyiolee:

Rampapiit npenogaBaTenb TeXHHUYECKOI'0 YHUBEPCHUTETa HOJ-
s#eH o6J1agaTh clelyIIUMI KayecTBaMU:

(a) Bugets rpaHuubl cogepmaHud cBoero npeamera. B mpo-
necce o6yUeHUA 03HAKOMHUThL C HUMH CTYJEHTOB U MOKa3aThb, YTO
3a 3TUMM NpeJelaMHd BCTYNAlOT B UTPY CHUJIbI, KOTOpPbIE Yike He
ABJIAIOTCA MOJHOCTHIO pallHOHAIbLHBIMY, 8 BO3HUKAIOT U3 KU3HU
U caMoro yejoBedyecKoro ofIiecTBa.

(6) daa rammoro mpegMmera MOKa3biBaThb MYyTb, BHIBOIALIMIA
3a ero y3kue paMKU K IIUPOKUM TOPU3OHTAM . ..

He cramy, 4yTo 3TH HOpMYyITUPOBKHU OTIUYAIOTCA 0COO0M Opu-
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T'HHATbHOCTbIO, HO KTO CTaHeT 0KUAaTh OPUTMHAILHOCTU OT KO-
MUTETa, KOMHCCUH, COBETa WUIU 4Yero-Hubyab B 3TOM pope? —
4eJIoBEUeCTBO en masse Beeraa Oblio BecbMa HEOPUTMHAIbHbBIM.
U Bce e NpUATHO 0OHAPYHKUTD, UTO [0JOOHOE OTHOIIIEHUE NPeos-
nanaeT. EAMHCTBEHHBIN yIIpeKk — eclid 3TO yIPeK — 3aKrjIiovyaeT-
cA B TOM, YTO COBEPIIEHHO HENOHATHO, NOYEMY 3TU TPeOOBaHUA
JOJHHBl pacopocTpaHAThLCA TONbLKO Ha INpenojaBaTeleil mexHu-
yeckuxr YyHUBepcuTeToB B [ epmarnuu. fl nonaraio, OHU OTHOCATCA K
Al000MYy TpeNnofaBaTellio 400020 YHUBEPCUTETA, HET, JI000i KO-
7Bl B MUpe; chOpMYIUpPYIO 3TO TpeOoBaHMe clelyIoUM 06pa3oM:

Huxorga He TepsAiiTe U3 BUAY POJIb Balllero KOHKPETHOTO
npeiMeTa B GONbIIOM CHeKTak/Ie — B TparukoMeJuU YeloBeyec-
KO KU3HHU; OcTaBailTeCb B KOHTAKTE C #U3HbIO — HE CTONb-
KO C ee TPaKTHYECKO} CTOPOHOM, CKOJbKO C UIealbHbIM #U3HEH-
HbIM (OHOM, ROTOPbIIT HEBOOGPA3UMO BanHee; U 1N03804bIMe HUIHU
ocmasamuvca 6 konmaxkme ¢ eamu. Eciu Bbl He CMOKeTe paccKa-
3aTb — B KOHIle KOHIIOB — BCEM, YeM Bbl 3aHUMAaIUCh, TO BallU
JneficTBUA HUYEro He CTOAT.

HpaHTI/I‘IeCRI/Ie AJOCTHUMHEHUA HayRKU,
CTpeMAIMeCHA cTepeThb ee HWCTUHHBIN
CMBICIJI

[ly6nuuHble NeKIMH, KOTOpble YCTaB HAllero HHCTUTYTA
npeAnuchbiBaeT HaM YUTaTh €eroiHo, A pacCMaTpUBalo Kak cpel-
CTBO yCTaHOBJEHUA KOHTAKTOB M UX NMOJJAep:kaHUA B Hamleil He-
6onbinoii o6ractu. [leificTBUTENbHO, i CUMTAID, UYTO 3TO MX HC-
KII0YUTelbHaA chepa. ITO He OUeHb IpocTas 3aiava. 1160 uTo6bl
HayaThb, HEOGXOAMMO HMeTb B HEKOTOPOM CMBICIE ONBIT, a Kak
BaM M3BECTHO, HAYUYHbIM 06pa3oBaHMeM HEBEPOATHO CHIbHO Mpe-
HeOperaoT, NpUYeM He TOJILKO B TOIl WIW WHOU cTpaHe — XOTA,
6e3yC/I0BHO, B UHBIX UM TpeHe6GperaioT B GoJbileil cTeneHu, yeM
B JIpyTUX. ITO 3/10, KOTOpOe HacleayeTcH, epeJaeTca U3 NOKoJe-
HUA B NMOKoJeHUe. BonbmuHCTBO 06pa3oBaHHbIX MOl HEe UHTe-
pecyloTcA HayKoi U He OCO3HAIOT, UYTO Hay4YHOe 3HaHUEe oGpasyeT
JacTb UJeallCTUUECKOro oHa YyeJoBevecKoil x1U3HU. MHOrue no-
JaraloT — OCTaBaACh B NMOJHOM HeBeJeHHU OTHOCHUTENBLHO TOTO,
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4TO HayKa MpejcTaBifAeT coboit Ha camMoM Jele, — YTO OHa BbINOJ-
HAET BCIIOMOraTelbHYIO 3a/1auy U300peTeHUA HOBOI TeXHUKH WU
OKa3aHUA MMOMOIIY B ee U300pPETEHUU C LeJbIO YIyUlleHUA yCJio-
BUii Hameidl #u3HU. OHU TOTOBBI MPENOCTABUTHL 3Ty 3adady cle-
HuanucTaM, Kak MpPedoCTaBlIAIOT PEMOHT TPYO BOJOIPOBOAUYHKY.
Ecnu moau ¢ TakuM MUPOBO33peHHEM COCTaBIAIOT paclucaHue
YPOKOB 1A HaIIUX JeTeil, pe3ynbTaT HeusbemHo OyJeT TaKUM,
KaK fl TONIbKO UTO Omucall.

Pasymeerca, uMelOTcA UCTOpUUECKUE TPUYNHBI, 06bACHAIO-
mue npeobiragaHve NoAoOHOrO OTHoIIeHUA. BiuAHWe Hayru Ha
uaeanucTUUeCcKUil ¢GoH Hallell #MU3HU Bcerga 6bL10 GOJIbIIMM —
3a HCKIIOYeHHeM, MOo#eT ObITh, TEMHBIX BEKOB, KOrja HayKa B
EBpone npakTuyecku He cymectBoBaia. Ho Hago npusHaTb, 4ToO
u B Oojlee Mo3oHME BpeMeHa OblLI IEepUO] 3aTHIIbA, UTO MOMET
JIETKO BBI3BaTh OMUGOYHYIO HEeJOOLIEHRY HIealucTUUYECKOU 3aa-
un HayKd. fl oTHomy 3To 3aTHIllbe NPUOIU3UTENbHO KO BTOPOIi
HOJIOBHHE IeBATHAALATOI0 BeKa. JTO ObLI Nepruo] CTPEMUTENbHO-
ro, B3phIBONOJOOHOTO pa3BUTHA HayKHU, a TaK#e HEBEPOATHOrO,
B3pbIBONOA0OGHOI0 Pa3BUTHA NPOMBIIIIEHHOCTH U TEXHUKHU, KO-
TOpble OKAa3ajly HAacTOJIbKO NOTpAcalollee BIMAHUE Ha MaTepH-
albHYIO CTOPOHY KHU3HU UYelOBeKa, YTO OONBIIMHCTBO 3a6bLI0 O
cyllecTBOBaHUU Kakux-1u6o apyrux cBaseii. Her, meno o6eros-
70 ropasjo xy#e! HeBeposaTHoe mamepuasvHoe pasBUTHe NpUBe-
JO K Mamepuaaucmuieckomy MUPOBO33PEHUIO, MPOUCXOAAIIEMY
AKOOBI U3 HOBBIX HAYUHBIX OTKPBITUH. JTU cilydau, IO-MOeMY,
cHnoco6CTBOBAIY YMbIIIIJIEHHOMY NpeHeOpe#eHnI0 HayKoil BO MHO-
TUX JarepAx Ha NPOTAMEHUM MOCIeNyIOmUX MATUIECATH JeT —
TeX caMbIX, KOTOpbIe TOJbKO-TONbKO 3akaHunBawTcA. 60 Bceraa
cyllecTBYyeT ONpe/leJleHHbI BpeMeHHOU HHTepBal Meway B3rif-
JaMM Jofleil HayKW U B3rifAJaMM IIHPOKOI 0OUIeCTBEHHOCTU Ha
B3MJAbI Mojeil Hayku. fl He AyMaro, 4YTO MATHAECAT JeT — IMe-
peolleHKa cpeJHell BeIMYMHbI 3TOI0 MHTEpBala.

RKak 651 To HU 6bLIO, T€ DATHAECAT JET, KOTOPbIe TOJbLKO UTO
MHHYIIM, — NepBaf N0JOBUHA IBaAllaTOro BeKa — BUENU pa3BU-
THe HayKHM BooOlle M (U3MKKU B YaCTHOCTH, HENpeB30lJeHHOE C
TOYKM 3peHUA NpeoOpa30BaHUA HAIlEro 3amnajHOro Bo33peHUA Ha
TO, UTO YacCTO HA3bIBAIOT YejoBedecKoil cutyanueil. 1 He comHe-
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BaloCh, YTO MpOHJET elle NAThHAECAT JeT WIU OKOJO TOTO, MpeH-
Je yeM oGpa3oBaHHasA 4YacThb LIMPOKON OOLIECTBEHHOCTH y3HaeT
06 3THX uU3MeHeHHAX. KoHeYHO e, A He HACTOJNbKO HIealucT-
MeuTaTellb, YTOObl HaJleAThCA Ha CYIeCTBEHHOE YCKOpPEHUEe 3TO-
ro mpoilecca ¢ MoMoIbio napel my6nuunbix Jexkuuii. Ho, ¢ apyroii
CTOPOHBI, 3TOT MPOLECC YCB0eHUA He ABIAETCA aBTOMAaTHYECKUM.
Mut doasrcnot npuaoscums ycuaus. B aTom npouecce A genar cBoko
yacTb paGoThl, BepA, UYTO OCTalbHbIe MOCTYNAT TaK #e. ITO YacThb
Hallell 3alauyl B MU3HHU.

Pa,}]I/II{aJIbHOE HN3MeEeHeHHe HalluXx
B3I'J/IA10B Ha MaTepHuio

Ceituac, HaKOHeIl, Mbl NlepeiiieM K HEKOTOPBIM CIIeHalbHbIM
TemaM. Bce BblillecKa3zaHHOe MOMET MOKa3aThCA NOBOJILHO JIMH-
HbIM, €ClIi paccMaTpuBaTh 3TY 4YacTh B KauyecTBe BBejaeHuf. Ho
fl HaJlel0Chb, YTO 3TOT MaTepHal B HEKOTOPOM CMbIC/Ie HHTEPeCceH
caM 1o ce6e — A He MOl He moMecTUTh ero. Heo6xoaumo BHe-
CTH ACHOCTh. HM OfHO U3 HOBBIX OTKPBLITHH, O KOTOPLIX A MOTY
pacckasaTb, He ABIAETCA MyTalolle 3aXBaThIBAIOIUM caMo 10 ce-
Ge. 3axBaThIBAIOIIMM, HOBbLIM, PEBOJIOIMOHHBIM ABIAETCA obliee
OTHOIIIEHUEe, KOTOPOe Mbl BbIHY#{IEHbI NPUHATbL — OTHOIIEHUE K
JA106BIM MONBITKAM CHHTE3a UX BCEX.

Ppanem in medias res'. CymecTByeT mpobGieMa .mamepuu.
Yro ecmsv maTepua? Kak Mbl HoHBbI 0TOGpamaTh .Mamepuio B
HameM pasyme?

MepBas dopma Bompoca Henena. (Kak Mbl MomeM cKasaThb,
4Ymo ecmb MaTepufA — WIH, eCld y# Ha TO MOULIO, %Mo ecmb
ageKmpuiecmseo — U TO, U IPyroe CyTh ABIEHUA, HEKOTA JaH-
uble Ham?) Bropas e ¢opma Bompoca BbIZaeT MOJIHOE U3MeHe-
HUe OTHOLIeHUA: MaTepuA — 3TO o6pa3 B HallleM pa3dyMe, TAKUM
06pa3oM, pasyM NepBUYEH [0 OTHOLIEHUIO K MaTepuu (He compo-
TUBJAAACH TIPU 3TOM CTPAHHON SMNUPUYECKON 3aBUCUMOCTU MOUX
MEHTalbHbIX MPOLECCOB OT (U3MUECKUX JAHHBIX ONpejeieHHOl
4acTH MaTepuu, a UMEHHO, MOEro Mo3ra).

1C mecta B kapbep (nat.). — Ilpu.m. nepes.
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Ha npoTaseHuu BTOpoii NONOBUHB] JeBATHAAIaTOT0 BeKa Ma-
TepuA ocTaBalach, NO-BUIUMOMY, IepPMaHEeHTHOI Bellblo, 3a KO-
TOPYIO MOKHO GbLT0 yHenuThcA. Cyuiecmeosa.n KYyCOK MaTepuu,
KOTOpBINM HUKOrJa He GbLI co3JaH (HACKOJILKO ObLI0 U3BECTHO (u-
3UKaM) W HUKorga He GyjaeT yHuUuTO;keH! 3a HEro MOMHO GbLIO
YXBaTUTbCA B YBEPEHHOCTH, YTO OH HUKOT/a He BbICKOJNb3HET W3
PYE.

Bonee Toro, aTa MaTepus, Kak yTBep#AaIu GU3UKU, B OTHO-
IEeHUU CBOEro MoBeJleHUA, CBOEro JABUKEHUA, NOJUUHANACH CTPO-
I'UM 3aKOHaM — Kask/[oi cBoeii yacTuneil. OHa JBUranach coriaac-
HO cuJaM, JeHCTBYIOIMM Ha Hee CO CTOPOHBI GIU3JIeHaluX yac-
Tell MaTepuy, COOTBETCTBEHHO UX OTHOCUTEILHOMY IOJOKEHUIO.
MozHo 6bLT0 npedckasams NOBeieHWEe, OHO CTPOTO ONPeeNAloch
B GyaylieM HayalbHbIMU YCIOBUAMU.

Bce aT0 6b110 BecbMa NpUATHBIM, N0 KpaiiHeit Mepe, B ¢uU3u-
Ke, MOKA peyb IJIa O BHEIIHe! HemuBoi MaTepuu. [Ipu mombiTke
NPUMEHUTDH 3aKOHbI K MaTepUH, cocTaBiaAONIell Hallle coOCTBEH-
HOe TeNo, WM Tela HalUIMX ApYy3eil, UIM Halleil KOIKU, UIU Ha-
meil cobaku, BOBHMKAET XOPOIIO M3BeCTHAfd TPYNHOCTb, CBA3AH-
Haf ¢ OYeBUHOU cBOGOJOM #UBBIX CYLIECTB IBUraTh CBOMMHU KO-
HEYHOCTAMH 10 COGCTBEHHON Bojle. ITOT BOMPOC Mbl PACCMOTPUM
nosjHee (cM. cTp. 55). Celluac e A XOUy NONBITATLCA 0ObACHUTD
paauKanbHble U3MEHEHUA HAlINX B3TJIA0B Ha MaTepUio, UMeBIIINe
MeCTO B NocjeHUE NATbAeCAT JeT. OHU NPOCTYIMUIU OCTENEHHO,
HEYMBIIIJIeHHO, HIKTO He CTaBUI lelbI0 clelaTh 3T U3MEHeHUA.
Mg1 nosnaranu, 4YTo ABUTAeMcCA B CTapoil «MaTepUaIHCTUYECKOM»
cucTeMe ujeil, Koraa BbIACHUIOCH, YTO 3TO He TaK.

Hamu koHuenuum MaTepuu OKas3ajluchb «ropa3fio MeHee Ma-
TepUaluCTUYECKUMMY, YeM BO BTOPOH NOJOBHHE NeBATHAJLATOro
Beka. OHM [0 CHX MOp OYeHb HeCOBeplIeHHbI, 04YeHb TYMaHHBI,
UM HeJI0CTaeT ACHOCTU BO MHOT'MX OTHOLIEHUAX; HO ONMpeeleHHO
MO#HO CKas3aTb, YTO MaTepuf NepecTana ObITb MPOCTOl ocA3ae-
MOi1 KpYITHO! BelllbIO B IPOCTPAHCTBE, 3a ABUKEHUEM KOTOpOil —
3a IBUKEHUEM Ka 0 ee YaCTHIIbI — MOKHO NPOCIEIUTh U yCTa-
HOBUTb TOYHbIE 3aKOHBI, ONpeJlelAI0IINEe ee BUMEHHE.

Matepusa COCTOMT U3 YacTHIl, pa3feleHHbIX CPaBHUTENbHO
GONbIIMMHU PAaCCTOAHUAMM; OHA BHEJpPeHa B MyCTOe NMPOCTPAHCT-
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BO. JTO MOHATHE YXOAUT KOopHAMU K JleBrunmy u demMoRpuTy,
KOoTopble UIu B AGfepax B IATOM Beke [0 H.3. dTa KOHIeEN-
uuA yactui u myctorsl ( ) ) coxpaHfeTcA Mo ceil
IeHb (¢ HEGONBIIUM yTOYHEHHEM, 0 KOTOPOM A X0Uy paccKasaThb
npAMO ceifyac) — U He TONbKO OHAa, CYIleCTBYeT MOJHAA UCTOPU-
yecKaf NIpeeMCTBEHHOCTb; JPYTMMU cloBaMHU, Korjaa Obl ujef HU
NoJHMMalach CHOBa, 3TO [elajoCh C NOJHbIM OCO3HaHUEM TOrO
¢akTa, 4TO NOJHUMAIOTCA KOHIENUUU ApeBHUX ¢unocodon. Bo-
Jlee TOro, noclje NOCTaHOBKU BKCNEPUMEHTOB Ujed OTpa3iHOBala
HaurpaHJUO3HeNIIUi MbICIUMbIA TpUyMd, Ha KOTOPbII ApeBHUE
¢unocods! He MOIIM HaleATLCA B CBOMX CaMbIX CMeJbIX MeyTax.
Tar, nanpumep, O.IlITepH ycnemHo ompeaenua pacnpejeleHue
CKOpOCTell aTOMOB B CTpye IapoB cepefpa NpOCTeWIINM U Hau-
foJlee ecTeCTBEHHbIM crocob6oM, 0 KOTopoM puc. 1 gaer rpy6oe
cxeMaTHyecKoe IpejcTaBienye. Buemnsan okpy#HocTh (¢ GyKBa-
mu A, B, C) npeacraBnger coGoil monepevHoe ceyeHue 3aKpbl-
TOT0 LIWJIMHIPUYECKOr0 COCya, U3 KOTOPOTO MOJHOCTbLIO OTKa4yaH
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Bo3ayX. Touka S oGo3HauyaeT momepeyHoe ceyeHHe pacKajleHHOI
cepeGpAHOI HUTHU, IPOXOAAIIEH N0 OCH UUIAUHAPA U TIOCTOAHHO UC-
nycKamlleit aToMbl cepedpa, KOTOpble JETAT M0 NPAMbIM, Ipy6o
TOBOPA, B paguanbHbIX HanpaBieHuAx. OgHaKo, HUIUHIPUUYECKUI
sKpaH Sh (OKPY#HOCTb MEHbIIEro AUaMeTpa), PACIHOJOMEHHbBIN
KOHIIEHTPUUYECKU CHapy#u S, MO3BOJNAET MPOXOJUTH UM TOJbKO
yepes oTBepcTue O, NpejcTaBisfollee co6oii y3KYIO Ielb, napai-
nenbHyto HUTH S. He BcTpeyas Gonee HUKAKUX MPENATCTBUM Ha
CBOEM IIyTH, OHU JEeTAT M0 NPAMOI K Touke A, rie ylaBiuBalOTCA
U, 110 MPOLIECTBUU HEKOTOPOro BpeMeHU, 00pa3yoT ocaJoK B BHAe
y3Koii yepHoii nuHuu (napamnensuoit HuTu S u meau O). Ho B axc-
nepumeHTe lllTepHa secy annapam BpamaeTcd, Kak Ha FTOHYAPHOM
KpYTe, C BbICOKON CKOPOCTHIO BOKPYT ocu S (HampasieHue Bpalie-
HMA YKa3aHo CTpPeNKoii). B peaynbrare aToro lersiue aToMbl —
Ha KOTOpbIe, eCTeCTBEHHO, BpallleHle He OKa3blBaeT BIUAHUA —
ocamJaloTcA He B Touke A, a B Toukax «3a» A; yeM daabuwe, TeMm
MedaeHHee BUMYTCA OCEBIINME aTOMbl, TOCKOIbKY OHHU [MO3BOJA-
10T cobupalolleli TOBEpPXHOCTU NOBEPHYThCA Ha 604bWULl YTOMI JI0
ocajiIeHUA Ha MoBepxHocTh. TakuM oOpa3om, HaubGolee MeaJNeH-
Hble aTOMbI 06pa3yioT JuHUIO B Touke C, HauGolee ObICTpble —
B Touke B. Yepe3 HekoTopoe BpeMA obGpasyeTcA MMUpPOKafA IO-
Jjoca, TNOIepevyHoe ceueHWe KOTOpPOi cxeMaTHYecKU H306parkeHo
Ha HameMm pucyHke. IaMepuB ee nepeMeHHYIO TOJIUHY U yUTA
pasMephbl anmapaTa U CKOPOCTh BpallleHHA, MO#HO ONpeIeNuThb
(aKTHUYECKYIO CKOPOCTb aTOMOB, 8 UMEHHO, OTHOCUTENbHbIE KO-
JUYeCcTBa aTOMOB, JIETAIIUX C Pa3IMYHbIMU CKOPOCTAMH — Tak
Ha3bIBaeMoe pachpejeieHue ckopocteiil. TeM He MeHee i ON#EH
00BACHUTE Beepoo6pas3Hylo GopMy TpaeKkTOpUil aTOMOB M UX KPU-
8U3HY, YTO NOKA3aHO Ha PUCYHKe, U YTO HAXOAUTCA B OUEBHAHOM
IPOTHUBOPEYHH C MOMMHU CIOBaMH O TOM, YTO Ha JeTALINe aTOMbI
He JelicTByeT BpallleHue annaparta. I mo3Bonun ce6e HapUCOBaTh
STU JUHUU, XOTA OHU ABIAIOTCA He «haKTUYECKUMUY TPAeKTOPHA-
MM aTOMOB, a8 TPaeKTOPUAMU, KOTOPbIe yYBUIen Obl HabaogaTelb,
BpalalouuiicA BMeCTe ¢ annapaToM (TOYHO TaK #e, Kak Mbl Bpa-
maeMcfi BMecTe ¢ 3eMieii). BamHO YACHUThL, UTO 3TH «OTHOCHU-
TellbHbIe TPAeKTOPUU» OCTAIOTCA HEeM3MeHHBIMHU B Mpoliecce Bpa-
menudA. CiefoBaTenbHO, Mbl MOKEM MPOJOJKATH BpallleHHe CKOIb
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YTOQHO [0Jr0, IOKa Ha CTEHKEe He OTJOMUTCA AOCTAaTOYHOE KOJU-
YeCTBO aTOMOB.

ITH BakHbIEe DKCINEPUMEHTbl KOJUYECTBEHHO MOATBEpININ
Teopuio ra3oB MakcBesa, NoATBEpIUIU MHOTO JEeT CMYCTA MOC-
ne usnoxmeHuAa Teopuu. CerogHA 3TU DKCIEPUMEHTHI OKaszaluCh
NMpakTUYeCKH 3a6bITbIMU, MOCKOJbKY HMX 3aTMWJIU ropasgo 6osee
BlleyaTJA0IINe UCccleloBaHuA.

b derT oAMHOUYHOM ObICTPOIl YacTHIbI MO#HO HabIOAaTh
NnpU ee MageHUU Ha (IIOOpPECHEHTHbIN dKpaH, KOrJa BO3HUKAET
cnabas BembINIKa cBeTa, cuuHTUAnuA. (Ecau y Bac umerorcd
gyachl CO CBETAUIUMUCA UppaMu, TepeHecuTe UX B TEMHYIO KOM-
HaTy U MoHabaoJaiiTe 3a HUMHU 4yepe3 CPAaBHUTEIbLHO CUIbLHYIO
Jyny: Bbl OOHapysKuTe CIHUHTUIALUU, BbI3BaHHbIE COYyAapeHU-
AMM OJMHOYHBIX HMOHOB TejuA — aibda-yacTull B JaHHOM KOH-
tekcre.) B kamepe Buibcona MoxHO HaGa01aTh TPAEKTOPUU OT-
JelbHBIX YacTHull, alb(a-4yacTUll, JIeKTPOHOB, ME3OHOB, ... , UX
clellbl MOMHO coTorpapupoBaTb U ONpeAeIUTb UX KPUBUIHY
B MarHMTHOM [0Jle; YacTUIIbI KOCMHUYECKUX Jyd4eil, mpoxoaduiue
CKBO3b ()OTO03MYJIbLCUIO, MOABEPralOTCA AJAEPHOMY pacnagy, npu
HTOM W NepBUYHbIE, U BTOPUUHbIE YACTHIbI (€CIU OHUM 3apPAMKEHBI,
KaKk 3TO OObIYHO ObIBAeT) OCTABIAIOT Clelbl CBOUX TPaeKTOpuUil
Ha ®3MYIbCHHU, B pe3yJbTaTe Uyero nocjlegHue CTAHOBATCA BUAUMbI-
MM T0cJie TPOABIEHUA 3MYIbCUU 00bIYHBLIM (poTonpoueccoM. f 6b1
MOI NIPUBECTH elle NpuMepbl (0OHAKO yike MPUBEJEHHBIX TPUMe-
POB I0CTATOYHO) TOr0, KAK APEBHAA TMIOTE3a 0 KOPIYCKYIAPHOM
CTPOEHUU MaTepuu Oblila NOATBEpH#eHa caMbIM HENOCPEACTBEH-
HbIM 06pa3oM, YTO HAMHOT'0 MPEB30IIJI0 caMble CMelble OKUJaHUA
NnpeablAy X BEKOB.

OnHako eile 6oJbllell HEOMUTAHHOCTLIO ABJIAETCA yTOUHE-
HUe HalluX B3[VIAOB Ha MPUPOAY BCEX 3TUX YacTUL, NPOUCIIE-
1mee B TO e caMoOe BpeMA — KOTOpOe JOJHO GbLI0 MPOU30UTHU
BoOJleii-HeBoJlell — KaK cJeJcTBUe JPYTUX 3KCIEePUMEHTOB U TEO-
peTUYeCKUX cooOpameHuil.

JeMOKpUT U Bce ero moclegoBaTeNy BIUJIOTh OO KOHIA [e-
BATHAJLUATOr0 BeKa, XOTA U HUKOrjAa He Habmoganu 3¢ppeKT oT-
lenbHOro atoma (M, BEPOATHO, faiie HUKOrJa He HalefIUCh Ha
3T0), Bce ke GblIM yOeeHbl, UYTO aTOMBI A8AAI0MCA OT/elbHbI-



22  ®dopnma, a e codepicanue — GyHIaMeHMANLHAA KOHUENUUA

MU, UAEeHTUDULUPYEMbIMH, MalbIMHU TelaMH — TaKUMHU e, Kak
KpYIHbIe ocA3aeMble 00bEKTHI OKpY:Katolleil Hac cpenbl. Kaser-
cA TOYTHU HeJembIM TOT (PaKT, UYTO B Te #e camble TOAbI U Je-
CATUIETHA, KOTJa Mbl YCHEeIHO HabIoJalu OTAeNbHble aTOMbI U
Y4acTHUIlbl, MPUYEM NPOJAeTald dTO Pas3iMYHbIMU CHOCOOAMU, MBI
ObLIM BBIHY#IEHbI paccTaTbcA C HMjeeif, UTo nmojoGHaA YacTuia
ABIIAETCA OTJEJbHBIM CyIIeCTBOM, KOTOPOE B IIPUHIIUIIE COXPAaHA-
eT CBOIO «OJAMHAKOBOCTbY» HeOoTrpaHM4eHHO poiaro. Hamporus, Te-
nepb Mbl 00fi3aHbl YTBepP#AaTh, UTO 3J€MeHTapHble COCTaBIAIO-
IKe MaTepUU COBEPIIEHHO MUIIEHbI TAKOI'0 KauecTBa KaK «0JUHa-
KoBocThy. Korjga Bbl HabGiofaeTe 4acTUIy ONpeNeleHHOr0 TUIa,
CKakeM, DIEeKTPOH, 3Jech U ceiiyac — B NPUHIUIE 3TO JOJH-
HO paccMaTpUBaThcA Kak omodenvHoe coovimue. Jlame eciu yepes
OueHb KOPOTKHI MPOMEMYTOK BpeMeHU U B HemoCpeJCTBEHHOI
6au30CTH Bbl HaOMOJaeTe NOAOGHYIO YacTHIY, Jaxe ecld Yy Bac
IpH 3TOM eCTh BCe OCHOBaHUA NpeAnojaraThb Haluuue npuiuHHol
€6A3U Me¥1Y NIepBbIM U BTOPbIM HaOMIOJeHUAMHU, yTBEp K JeHUE O
TOM, YTO B 000UX clydyaAaX Habiiogaiack odHa u ma e JacTULa,
JUIIEHO NOJIMHHOT0, TOYHO BhIpa#eHHOro cMbicia. B onpenenen-
HbIX 06CTOATENIbCTBAX OyleT 0YeHb yAOGHO U enaTelbHO BbIpa-
3UTbhCA TAKUM 06pa3oM, HO 3TO JIUIIbL peyeBoe CoKpalleHue, He 60-
Jee; 160 CYIIECTBYIOT APYTHUe Cllyyau, KOrja «0AMHAaKOBOCTbY CTa-
HOBUTCH COBEPIIEHHO GeCcCMbICIEHHOM; U MeMK Iy HUMU HET YeTKO
0603HaUEHHO! I'paHUIlbl, HET OJJHO3HAYHOI'0 Pa3inuyusd, a ecThb I10-
CTeNeHHBIi Mepexo]] uepe3 NpoMesyTouHble caydau. U A noguep-
KHBalo U YMOIIAIO Bac MOBEPUTD: 3TO He BOIPOC Halllell ClocoGHOC-
TH WM HECNOCOOHOCTH JieJlaTh yTBep#AeHUA 00 UAEHTUYHOCTH B
TeX WIUM UHBIX clyyadx. HecoMHeHHO TO, UTO BONpOC «OAMHAKO-
BOCTHY, HIGHTUYHOCTHU B CaMOM Jlejle He UMeeT 3HaYeHUA.

dopma, a He coJepx#aHue —
dyHOgaMeHTa/lbHaA KOHIENIIUA
Tarkoe mnonoxeHue el paccTpanuBaeT. BBI Clipocure: ((qTO

npeacTaBinfalOT co6oii 3TH YacTHlbI, €CJIM OHU JINIIeHbI MHOIUBUOY-
anpHocTu?y U BbI, BOBMOAHO, YKameTe Ha MocTeneHHbIi nepexon
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Jpyroro Buja, a MMEeHHO, Ha epexo] oT 3JeMeHTapHbIX YacTull K
ocA3aeMbIM TelaM B OKpY:Kalolleil Hac cpefie, KOTOpble MbI Haje-
afgeM MHAUBUAYaTbHOCTbIO. ATOM COCTOMT U3 pAAa vyactul. He-
CKOJIbKO aTOMOB 06pa3yoT MojeKyny. Monekynbl ObIBalOT pa3Ho-
ro pasMepa, MajleHbKHe U Goibllide, HO T'PaHULbI, pa3jeldioueit
Gonblliie U MaleHbKKMe MOJEKYIbl, He cyuiecTByeT. Ha camom pe-
Jie BEPXHero npejena pa3Mepa MOJIEKYIbl He CYIeCTBYET, OHA MO-
ET COCTOATH U3 COTEH U ThICAY aTOMOB. ITO MOeET ObITh BUPYC
WUIW FeH, BUAUMBIH o MUKpOCcKonoM. B utore Mbl o6Hapy:#uBa-
eM, uTo JN10060i1 ocA3aeMbIil IpegMeT OKpY#KaloIell cpelbl COCTO-
UT U3 MOJEKYJ], KOTOpble COCTOAT M3 aTOMOB, KOTOpbIE COCTOAT
U3 3JeMeHTapHbIX YacTHll ... U €CIH Y MNOCIeIHUX OTCYTCTBY-
eT MHAMBUIYalbHOCTb, KAKMM 00pa30M OHa MpHCYIIa, CKameM,
MouM Hapyu4HbIM 4yacam? ['me aTot npenen? Kak mosaBnfeTcA wH-
JUBHUIYaIbHOCTh ¥ OOBEKTOB, KOTOPble COCTOAT U3 3JIEMEHTOB,
JAUIEHHBIX ee?

JTOT BONpPOC MOJE3HO paccMOTpeThb Gosee NoAPoOHO, UOO OH
JacT HaM KJI0Y K MOHMMAaHHUIO TOT0, YeM Ha caMOM jiejie ABIAETCA
yacTulla UId aTOM — YTO €CTb B HUX IlepMaHEHTHOr0, HECMOT-
pA Ha OTCYTCTBUE MHIUBHAYyalbHOCTU. Ha mucbMeHHOM cTole y
MeHA [JoMa MMeeTcA Mele3Hoe Npecc-nanbe B popMe Jora, jJexsa-
Iero ¢ fnepekpelleHHbIMU NepegHUMU Janamu. fl Bujaen ero Ha
NUCbMEHHOM CTOJIe MOero oTlia elle Torja, korja Moil HOC eqBa
JocTaBall [0 CTOJeIIHUIbI. MHOTO JeT cIycTHd, KOTrja OTell CKOH-
Jaics, A B3AJ1 Jora, IoTOMY 4TO OH MHe HpaBUJCA, U NMOAb30BajlCA
uM. OH compoBokJaln MeHA NOBCIONY, MOKa He ocTaincA B ['paie,
oThya B 1938 r. A monxeH 6b11 cpouHo yexaTh. Ho moapyra, KoTo-
poii 6bLI0 U3BECTHO O MOeil NPUBA3AaHHOCTH, COXPAHUIA JJIA MeHA
3Ty Belb. U Tpu roja cmycrts, Korja Mod #eHa Oblia B ABCTpUH,
OHa NpuBe3a ero o6paTHO, U BOT OH CHOBA BO3JEMUT Ha MOEM
cTone.

fl abconoTHO yBEPEH, UTO 3TO TOT K€ CaMbIil JOT, KOTOPOT'o
A B IepBblii pa3 yBujea 6ojlee MATUAECATH JNeT Hazaj Ha CTO-
ne otua. Ho nowemy A B 3TOM yBepeH? IJTo BIOJHE OYEBHAHO.
Uwmenno gopma unn ovepmanue (nem. Gestalt), a He maTepuaib-
HOe cojJiep/KaHue, He OCTaB/lAeT COMHEHUH B UAeHTUUHOCTU. Ec-
au 6bl MaTepuan Obll paciulaBieH U OTIUT B GOpMYy UeIOBeKa,
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YCTaHOBUTb UJEHTUYHOCTb ObLIO Obl ropasfo cioxHee. U 6omee
TOro: Jae ecau Obl UJAEHTUYHOCTh MaTepuana Oblia yCTaHOBIE-
Ha ¢ abCOJIOTHOI JOCTOBEPHOCTBIO, 3TO MPEACTaBIANO Obl OUEHb
orpaHUYeHHbIN HHTepec. MeHA Obl, MO-BUAMMOMY, Majo 3a60THIa
UIEHTUYHOCTh WU HEUJEHTUYHOCTb DTOM Macchl #eie3a, U A Obl
cKasall, YTO MO CYBEHHMD yHUUTOMKEH.

fl cuuTaro, 4TO 3TO XOpoIlIlasg aHANOr'UA, U, BO3MO#HO, 6OJb-
me, 4eM OPOCTO aHANOTHA, 1A 06bACHEHUA TOTO, YeM Ha camMOM
Jene ABIAIOTCA YacTUIbI UM aToMbl. U60 Ha 3TOM npuMepe, paB-
HO KaKk U Ha MHOTHX JApPYT'HUX, Mbl BUANM, KAKUM 006pa3oM B ocA3a-
eMbIX TejaX, COCTOAIMX U3 MHOTHX aTOMOB, BO3HUKAET UHIUBU-
IyalbHOCTb, BOBHUKAEeT U3 CTPYKTYPbl UX KOMIO3ULUU, U3 HX
ouepTaHuil uau GopM, WIN e OpraHu3alud, KaKk MOMKHO CKa-
3aTh B Apyrux ciydaax. IaeHTUUHOCTDb Mamepua.ra, eClid TaKko-
Baf CyIeCTBYeT, UI'PaeT NOAYNHEHHYIO POJib. ITO 0COGEHHO XOPO-
10 MPOABNAETCA B CIy4YafAX, KOrja Bbl FOBOPUTE 00 «0AMHAKOBOC-
THU», XOTA MaTepual U3MeHUICA coBeplneHHO. YelnoBek Bo3Bpala-
eTcA Yyepes JBajllaThb JeT B JIOM, I'Jle OH MpoBel cBoe aeTcTBO. OH
riny60KO TPOHYT TeM, YTO MeCTO He U3MeHUNoch. Tom e camolil
pydYeek MpPOTERaeT M0 MoMYy Hee CaMoMy TYyTY, Te pacTyT BacHlb-
KU, MaK#, UBbI, TAK XOPOIIO 3HAKOMBbIE eMY, I'YJIAIOT KOPUUHEBbBIE
B 0esbIX MATHAX KOPOBBI, MJIABAIOT B MpPYAY YTKH, — BCe Kak
paHbllle — 1 HABCTpedy eMy ¢ APYMHECKUM JaeM HeceTcA KOJUIH,
BuiAA xBocToM. I Tak ganee. OuepTaHuAa U opraHu3alnuA BCEro
MecTa He U3BMEHUJINCh, HECMOTPA Ha MOMHYIO «CMeHY MaTepuaiay
MHOTMX YHNOMAHYTBIX Bellleil, BRAOYAA, MeK Y MPOUUM, U GU3H-
YecKyIO CYHUIHOCTb camoro myrteniecTBenHuka! BeaycioBHo, Telo,
KOTOpOe OH Hocua Oyayuyn peOeHKOM, «YHeclo BETPOM» B caMOM
OyKBalbHOM cMbIcie cioB. MomeT yHecno, a, MokeT GbITh, U HET.
[ocronbky (mO3BOIbLTE MHE 3aBEPUIMThL ITO OTCTYILIEHHE B CTH-
Jie POMaHUCTOB) Halll MyTelleCTBEHHUK Telepb OCANeT, #MEeHUTCA
1 o63aBefleTCA MajleHbKUM ChIHOM, KOTOPbIN 6YJ€T BHIIMTHIM OT-
IIOM, CyJA N0 cTapbiM ¢oTorpaduaM, clelaHHbIM, KOra OH caM
npebGbIBall B TOM #€e HEKHOM BO3pacTe.

NaBaiiTe Tenepb BepHeMcA K HalIMM 3JeMeHTapHbIM 4YacTu-
HaM ¥ MaJlbIM OpraHu3allAM YacTHIl B BUJe aTOMOB UJIU HEOONb-
mux Monekyn. OqHa cmapurHan uaes 3aKIOYaeTCA B TOM, YTO UL
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UHIMBUAYalbHOCTh OCHOBaHA Ha WAEHTUYHOCTU MaTePUU, COJED-
JRalleiicA B HUX. JTO MOMKET MOKa3aThCA GECHIATHBIM U IOYTH
MHCTUYECKUM J[OMNOJHEHHEM K TOMY, UTO, COTJIACHO HAIIUM II0-
cleqHUM HaGIIOIeHUAM, COCTABIAET MHIAUBUIYAIbHOCTb MaKpo-
CKOMUYECKUX Tell, KOTOpasA He 3aBHCHT COBEPIIEHHO OT HACTONb-
Ko rpy6oii mMaTepualuCTHUYeCKONl TMIOTe3bl U He HYMHIOaeTcA B
nojepsKKe CO CTOPOHbI mocinenHeil. Hosaa e uueA 3arI0YaeT-
cA B TOM, YTO MepPMaHEHTHBIM B 3TUX 3leMEHTapHBbIX YacTHIax
U UX HeOOJBIIUX COBOKYIHOCTAX ABIAeTcA UX ¢dopMa U opra-
HusanuA. [IpuBbIuKka MoBcefHEBHOrO 06lIeHUA 06MaHbIBAaeT Hac,
TpeOyd, 4TOObI KamIblii pa3, KOrga MbI CHBIIIAM CIOBO «hopMay
WU «04YepTaHuey, 3TO HOJ#HA ObITh GpopMa UM OuepTaHue Hezo-
Au6o, TpeGyf, 4TO MaTepUalbHbBIN cy6CTpaT M0JMMeH UMeTh (op-
My. C HayuyHON TOYKM 3pEeHUA BTOW TpPaaWLUU MOJOMUI HaAYalIo
Apucrorenb, ero causa materialis u causa formalis'. Ho rorma
MbI MEPEXOIUM K 3IeMeHTapHbIM YacTHI[aM, COCTABIAIOIUM Ma-
TEpPUI0, CMbICI CYUTATH UX COCTOALUIMMHU U3 HEKOTOPOTO MaTepu-
ana, mo-BUAUMOMY, mponajgaeT. OHU, TaK CKa3aTh, €CTb HUCMAA
dopma, TonbKo GopMa U HUUero Gosee; MPHU NOCIENOBATEIbHbIX
HabII0JeHUAX NPOABIAETCA TONLKO 3Ta popma, U HU eIMHOI Yac-
THIbI MaTepuala.

IIpupona Hamux «Moaeseii»

3mecb Mbl [OM#HBI, pa3yMeeTcA, paccMaTpuBaTh GHOpMY
(unu Gestalt) B ropaso 6onee MUPOKOM CMbICie, YeM Gopma reo-
MeTpHuyeckad. besycaosno, He cyuecmeyem Habaw0eHUl, CBA3AH-
HBLX ¢ 2e0mempuieckoll opmoti YacTUIbI UIU Aaxe aToMa. BepHo,
4TO pasmwvluLans o6 aToMe, co3gaBafd TeOPUH, COOTBETCTBYIOIIUE
HabaogaeMbIM daKkTaM, Mbl YaCTO PUCYyeM reoMeTpHYecKue pu-
CYHKU Ha [OCKe, Ha KJIOYKe OymMaru wid, elle yaiie, B yme, feTa-
JU KOTOPBIX MaTeMaTHUYecKoe ypaBHeHHe olpelendeT ¢ ropasio
6osee BbICOKUMH TOYHOCTBIO U YJOOCTBOM, HeMeld pydyka HiId

!MaTepuanbHan u dopmanbHan npuuuHbl (66ITHA). MaTepuantbHan mpuym-
Ha — TO, U3 Yero COCTOAT Bemu (cy6eTpaT uau MaTepus); GopMalbHafd OpU-
4YuHa — cymHOcThb Bemu (popma), o6ycioBIMBaOmAA €€ YHUKAIbHOCTh. —
IIpum. nepes.
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rapasjam. dto Tak. Ho reomeTpuyeckue popMbl, MpUCyTCTBYIO-
1iMe Ha dTUX PUCYHKAX, HEBO3MOMKHO HeIoCpeJCTBEeHHO Habiio-
IaTh B HACTOAIMIMX aToMaX. PucyHKHU npeacTaBifAlOT co60i JUIIb
HarJafagHoe nocobue AJA yMa, UHCTPYMEHT MbIILJIeHUA, IPOMERY-
TOYHOE CpPeJCTBO, U3 KOTOPbIX HA OCHOBAHUMU Pe3YJIbTATOB IPO-
BeJleHHbIX YKCNEPUMEHTOB BbIBOJATCA pPE30HHbIE OUIAHUA pe-
3yJbTaTOB HOBBIX BKCIIEPUMEHTOB, KOTOPbIE Mbl IJIaHUPYEM IIO-
cTaBUTh. MbI MIaHUPYyeM HUX C IeJblI0 YCTAHOBUTD, MOATBEpPH 1a-
IOT 1 OHU OUJAHUA — TO €CTb ObLIU M OKUJAaHUA PE30HHBIMU
U, TakuM 00pa3oM, ABJIAIOTCA JU UCHOJIb3yeMble KapTUHbI U MO-
nenu adeksamusimu. 3aMeThTe, UYTO MbI IPEANOUYNTaeM FOBOPUTH
adexeamublll, a He ucmuHHblll. 160 andg Toro, 4ToObl omUcaHHe
M0240 ObITh UCTUHHBIM, OHO J0JI#HO OGbITh HenocpeocmeeHHo cpaB-
HUMBIM C peailbHbIMH (pakTamu. UTo KacaeTcA HaMIUMX Mojelei,
nejio 06bI9YHO 0OCTOUT He TaK.

Ho MbI ux ucnonb3yeM, Kak ObLJIO CKa3aHOo BbIIIE, AJA BbIBOJAA
HabM01aeMbIX cBOHCTB. IMEHHO OHU COCTaBIAIOT NepMaHEHTHOE
oyepTaHue WK GopMy WJIKM OpraHu3alnuio MaTepHaibHOro 00beK-
Ta, 1 06bIYHO OHU HUKaK He CBA3aHbI C «<KPOIIeYHbIMU YacTUIIAMU
MaTepuaia, U3 KOTOPOT'0 COCTOUT 0OBLEKTY.

PaccmoTtpum, & mpumepy, aToM #ene3a. Becbma nHTepecHasd
U JOBOJIbHO CJIOKHaA 4acTh €ro OpraHu3alui MOKeT NMPOABIATbLCA
CHOBa U CHOBa, KOT/la BaM 3TOI'0 XOUeTCA, U C HEU3MEHHBIM T10CTO-
AHcTBOM. IIpoucxoaut ato ciepytomum obpazoMm. Bbl momeraere
He6O0JIbIloe KOMNYECTBO #iele3a (UM CONU Kene3a) B dleKTpryec-
KYIO OyTy u ¢poTorpadupyere ee CIEKTP, MOJYYEHHbIH C TOMOIILIO
MOUIHOM oNnTUYecKoil pemeTku. Bbl o6HaApy#uUTe AECATKU ThICAY
YeTKUX CIEKTpalbHbIX JUHUU, TO €CTb JeCATKU ThICAYU ONpeJe-
JeHHbIX JJUH BOJH, COJepsalluXcA B CBETe, KOTOPbIA U3TyyaeT
aToM jKejie3a MpHU BbLICOKON TeMmmepaType. I oHU Bcerga ogHu U
Te #e, abCONIOTHO OJHU U Te e — HACTOJbKO, HACKOJIbKO, KaK
XOPpOINO U3BECTHO, N0 CNEKTPY U3JIyUYeHUA 3Be3/bl MOKHO CyIUTh
0 ee XUMHYecKoM cocTaBe. I HecMOTpA Ha TO, UTO BbI HUYEr0
He MoieTe y3HaTb O reoMeTpUuyecKoil ¢opMe aToma — jJae C
MOMOII[bI0 CaMOI'0 MOLTHOT'O MUKPOCKONA — Bbl MOKETE OTKPbITh
€ro TUMUYHYIO HEM3MEHHYIO OpraHu3aliio, OTPameHHYI0 B €ro
CHEKTpe, Ha PAcCCTOAHUAX B THICAUM CBETOBBLIX JeT!
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Bb1 BnosnHe moskeTe cKa3aTb, YTO TUIUYHBIN JHHeHUYaThI
CHEKTP dJEMeHTa, KaKk U CIeRTp Kele3a, ABIAECTCA MaKPOCKOMH-
YeCKMM CBOWUCTBOM, CBOWCTBOM CBETANIMXCA MapoB, U He HMe-
€T HUYero obIIero ¢ UX KPYNHO3EPHUCTON CTPYKTYpOii (0Taeib-
HBIMH aTOMaMH) — HUKTO [OKa 4TO He Habiio[al CBET, U3Iy-
4aeMbIil OTOEIbHBIM, MOJIHOCTbIO U30JUPOBAaHHLIM aTOMOM. JTO
npaBaa. Ho, KoHeYHO #e, A JOJeH BaM HAalOMHUTb, YTO TeOPHA
MaTepud B TOM BHJe, B KaKOM OHA CYLIeCTBYeT Ha CeroJHAII-
HUI eHb, IPUIKMCHIBAET U3NYyUYEHUE BCEX ITUX PA3IUYHBIX MOHO-
XpPOMaTUYECKHUX Jy4yeil OMUHOYHOMY aTOMY; yTBep#JaeTcA, 4To
reoMeTpPO-MeXaHUKO-31eKTPUYECKOe CTPOEHNE OJMHOYHOT0 aToMa
OTBeYaeT 3a KaiAyl0 KOHKPETHYIO JJIMHY BOJHbI, HabII01aeMyIo
B U3J1yYeHHM NapoB. B noaTBeps#iaeHue 3Toro Gpu3uKu BecbMa BbI-
pasuTelbHO YKa3bIBaIOT Ha TOT (paKT, UTO NOAOGHBIE TUHeUaThie
CHEKTPbI HAOMIOJaIOTCA TONBKO Y pa3peeHHbIX ra3oB, KOrJa aTo-
Mbl pasjielieHbl HaCTOJIbKO OONbIIUMHU PACCTOAHUAMH, YTO HE Me-
mawT apyr npyry. CBeTAlleeca #ene30 B TBEPAOM WU HUTKOM
COCTOAHUU M3IyYyaeT HENpPEPbIBHBIM CHEKTP, OYeHb MOXOKUIl Ha
CHEKTP 0600 APYroro TBEPAOro WK HUIKOI0 Tela MpU TOM #e
caMoil TeMmepaType — 4YeTKHe JIUHUU IIPONaAalOT COBEPIIEHHO,
BIIpOYeM, TOYHee OyJeT cKa3aTh, UTO OHU MOJHOCTLIO pa3MbIBa-
I0TCA B pe3yibTaTe Mellalollero B3auMoOAeiCTBUA C COCETHUMU
aToMaMHu.

He xoTuTe nu BbI cCKa3aTh — Bbl MOMETE CIPOCUTb MeHA —
He XOTWUTe 1 Bbl CKa3aTb, YTO MbI JOJ#HBI paccMaTpUBaThb Ha-
GnioiaeMble JMHeluaTbie CIeKTPbl (KoTopbie, BOoOLIe TOBOPA, CO-
OTBETCTBYIOT TEOPUH) KAK YACTh KOCBEHHbLE YAUK, CBUNETEILCT-
BYIOI[MX O TOM, YTO aTOMBI jelle3a U3 HAllero TeOpeTUUYECKOro
onucaHuA JefiCTBUTENbHO cyujecmeyiom U 4To OHU 0Opa3yloT map
coo6pa3Ho YTBEP#IEHUAM TE€OPUHU I'a30B — MalleHbKHe YacTUIIbI
4e20-mo, pasjieJleHHble OTPOMHBIMHU PACCTOAHUAMU, BHEIPEHHbIE
B HUYMO, JeTalollue 3ech U TaM, BpeMAl OT BPEMEHHU coydapAfch
CO CTeHKaMu W T.O. u T.n?! TakoBa ucmuuHaa KapTHHA CBETH-
MUXCA NapoB #eine3a’

fl mpuaep:;xuBalOCh TOro, YTo roBOpMI paHee B Gonee obieM
KOHTEKCTE: 3TO ONpejle]leHHO adekKeamuas KapTHHA; YTO e Ka-
CaeTCA ee UCMUHHOCMU, BONPOC 3aKIIOYaeTCA He B TOM, HCTUHHA
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OHa WJIY HeT, a B TOM, MO3KeT JI1 OHA 6bITh UCTUHHOMN 1160 M0 HOM.
BeposaTHo, He MoeT. BepoATHO, MBI He MO#€eM pacCUMTHIBAThL Ha
HeuTo Golblllee, YeM ajlekBaTHble KAPpTUHbI, CHHTE3UpYIOIINe M0o-
HATHBIM 06pa3oM Bce HabitogaeMble GaKkThl U Aalolie Pe30HHbIE
OMJIaHUA HOBBIX, KOTOPbIE MbI HIIEM.

OueHb NOX0#iHe 3aABIEHUA MOMHO GbLIIO CHOBA M CHOBA CJIbI-
AaTh OT KOMIETEHTHBIX (PU3UKOB OUEHb JaBHO, Ha BCEM NPOTHAMKE-
HUU JeBATHAJUATOro BeKa U Ha 3ape BeKa HbiHellHero. UM Gbuio
HU3BECTHO, UTO ellaHue UMeTh ACHYI0 KapTUHY HeU3BesHO mpu-
BOJUT K €e 3arpOMOAeHUI0 Heo60CHOBaHHBIMY JeTandaMu. «Bec-
KOHEYHO MalloBEpOATHO», TaK CKasaTb, TO, UTO 3TU OecniaTHbIe
JONOJIHEHUA [10 CYACTIUBOM CIIyYallHOCTU OKaMYTCA «<KOPPEKTHBbI-
Muy. JI. BolblMaH CUIbHO MOAYEPKUBAT 3TY MbICHb; M03BOJIbTE
MHe ObITb BIOJHE KOPPEKTHLIM, TOBOPHJ OH, MO-IeTCKU KOPPEKT-
HbIM B OTHOIIEHWU MOell MoJeld, XOTb A U 3HAIO, YTO U3 BEUYHO
HENOJIHbIX KOCBEHHBIX CBUIETENbLCTB IKCIEPUMEHTOB A HE MOTY
JoragaThcA, 4YTo IpUpoAa npeacTaBafeT coboil Ha camoM aene. Ho
B OTCYTCTBHE abCOTIOTHO TOYHO MOJENIMN caMo MbIIIEHUEe CTaHO-
BUTCA HETOUYHBIM, U CIEeJCTBHA, MONYyUYEeHHbIe HA TaKol MoJenu,
CTaHOBATCA HEACHBIMU.

N Bce e oTHolleHUe, GbITOBaBIIee B TO BpeM#A, — 3a HUC-
KiII0YeHreM, GbITh MOMKET, €AUHUUYHBIX (GUIOCODCKU MPOJBUHY-
ThIX YMOB — OTJIMYAeTCA OT TeIepeliHero, OHO Bce ellle 0cTaBa-
JOCh cllerKa HauBHBIM. Y TBep:#ijJaf, uTo Jio6ad Mofelb, KOTopas
MOseT ObITh co3faHa, OyleT onpeeleHHO HEelOJNHONW U paHO WU
no3iHo 6yaeT MoAudUIMpOBaHa, YeloBeK B riiyGUHe AYIIU 3HaJ,
4YTO UCTUHHAA MOJElb CYIeCTBYeT — CYUIECTBYET, TaK CKa3aThb,
B ITATOHOBCKOM LlapCTBe Meil — YTO Mbl IIOCTENEHHO K Hell mpu-
OaumaeMcA, XOTA U HUKOIJa, BepPOATHO, HE TOCTUT'HEM B CHIY
HecoBeplLIeHCTBa YeloBeKa.

Ceityac nofno6Hoe oTHoIEHUe He BcTpevaeTcA. [IpoBaibl, Ko-
TOpble HaM MPUILLIOCH UCIBITATh, Y#e He OTHOCATCA K JeTallfAM,
OHU HOcAT Gosee o6muil xapakTep. MbI MOTHOCTHIO OCO3HANU CH-
Tyaluio, KOTOPYO MOKHO onKcaTh cleAyrmumu cioBamu. [lo me-
pe Toro, Kak Hall yMCTBEHHbBIII B30p NMPOHUKaeT BO Bce Golee U
6onee Malnble pacCTOAHUA U KOPOTKUE MPOMEHKYTKU BPEMEHU, MbI
CTalKUBaeMCA ¢ TeM, UTO MpUpoja BeleT ce6A HACTOMbKO OTIUUHO
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OT TOro, 4YTO Mbl HabmaoJaeM B BUAUMBIX U Ocfi3aeMbIX TejaxX W3
Halllero OKPYMeHUA, UTO HU 00Ha MOJeNb, cO3[JaHHad N0 HallUM
KpYNHOMAacHITaGHbIM dKCIIEPUMEHTaM, He MO#eT ObITb «UCTHUH-
Hoity. [lonHOCTHLIO yAOBIETBOPUTENbHAA MOAENb N0do6H020 muna
He TOJbKO HEJOCTYIIHA NMpPaKTUUYeCKU, HO U HeMbIciuma. TouHee,
MbI, pa3yMeeTcf, MO#eM H3MBICIAUThL ee, HO Kak Gbl Mbl ee He
U3MBIIIANY, OHA OyJeT HeBepHOil; Mo#eT ObITb, He HACTOJbKO
6eccMbICIEHHOMN, KaK «TPEYTroibHAA OKPY#HOCTDbY, HO ONpeeleH-
HO Gosiee GeccMBICIEHHOM, YeM «KpPbLIAThIN JEB).

Hel'[peprBHOE olmncaHue U IIpruyYnHHOCTDb

IlocTapatoch HeCKONBbKO MPOACHUTHL Oeno. U3 Hamux Kpyn-
HOMacUITaOHbIX YKCIEPHUMEHTOB, U3 HAlIMX NOHATHI reOMeTpUU
U MeXaHUKU — B YACTHOCTH, MEXaHUKU HeGECHBIX Tel — (QU3UKHU
JUCTWILINPOBaIU YeTKoe TpebGoBaHUe, KOTOPOMY JIOJHHO YyOBIIe-
TBOPATH [0-HACTOAIIEMY ACHOE U NOJIHOe ONMKcaHUe JTH60ro GU3u-
YeCKOro ABJEHUA: OHO JOJNKHO TOYHO MHGOPMHUPOBATh Bac 0 TOM,
4TO MPOMCXOJUT B M0G0 TOUKe
npocTpaHcTBa B M0G0 MOMEHT
BpeMeHH — KOHEYHO ke, B 00- 2
JacTy NMPOCTPAHCTBA U B MEPUOJ
BpeMeHH, OXBaThbIBaeMble (puU3U-
YeCKMMHU COGBITUAMH, KOTOpbIe
BbI KejlaeTe onucarhb. ITo TpeGo- |
BaHMe MOMHO Ha3BaTb Nocmyaa-
mMoM HenpepuleHOCMU ONUCAHUA.
HNMeHHO 3TOT mOCTyJaT Hempe-
PBIBHOCTH, MO-BUAUMOMY, He BbinoiHAeTcsa! B Hameill kapTuue,
TaK cKas3aTb, CYIECTBYIOT IPOOebI.

JTO TeCHO CBA3AaHO C Te€M, UTO A paHee Ha3Bajl OTCYTCTBUEM
WHIVBUIYaJIbHOCTH 4YacTHUIbl (Wau Jaxe atoma). Eciu A 3pmech
U celiuac Hab.arofal0 4acTUILy, 1 MIHOBEHHEM I03:e Habiarogaio
PAIOM MOXOKYIO YacTHUILY, A He TOIbKO He MOTYy GbITb yBepeH B
TOM, UTO BTO «Ta e caMafy 4acTHUIla, HO U CaMO 3TO YTBep:#e-
HUe JIUIIeH0 cMbIcaa. ITo noxoxce Ha abeypa. 6o Mbl NPUBBIKRIN
CUUTaTh, YTO B KaMblii MOMEHT BpeMeHU Me# Ay OByMA Habiio-

Puc. 2
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JeHUAMHU NepBafd 4yacTHIla JoJHA Oblia 2de-mo ObITb, YTO OHA
JIoJHa Oblla ABUTaThCA [0 MPAeKmopuu, He UMeeT 3HauyeHUf,
3HaeM MbI ee Wi HeT. M momoO6HbIM 06pa3oM OTKY[Aa-TO HOJ# HA
Obllla NOABUTLCA BTOpasA YacTHIla, OHa JoJ:kHa Oblia rje-To 6blmb
B MOMEHT Haiuero nepporo Habaoaenus. [loaromy B npuniune Bo-
IpoC 0 TOM, OANHAKOBBI /X 3THU BEe TPAEKTOPUU U, ClleJoBaTelb-
HO, OJIHA U Ta iKe BTO YacTHUIla UJIU HEeT, JAOoJN#eH ObITh paspelieH
(paspemum). JpyrumMu ciaoBamMu, Mbl IpefnojaraeM, — CIeAyf
NpPUBbIYKE MBICIUThL 00 0cA3aeMbIX 060beKTaX — YTO MbI MOTJIHU
ObI OCYIIECTBIATL HenpepvisHoe Hab.ilodeHue 3a Halllell YyacTulei,
4YTO MO3BOJIAET BLIHOCUTh YTBEPHICHUA O ee UIEeHTUYHOCTH.

C TakuM o6Gpa3oM MbIIIEHHA HEOGXOAUMO paclpolaThCeA.
Mot He doasxcHbl donyckamsv 803MONCHOCMb HENPEPbLEHO020 HabAl00e-
Hua. HabaioneHusa Heo6X0AMMO paccMaTpUBaTh KaK OUCKPETHBIE,
HecBA3aHHbIE COOLITUA. Mex Iy HUMU CYIIECTBYIOT MPOOEIbl, KO-
TOpbIe MbI He MOeM 3anoIHUThL. CylecTBYIOT cilydau, KOT1a MbI
MOKEM TepeBEPHYTH BCe, €CIU JOMYCTHUTh BO3MOMHOCThL Helpe-
pbIBHOTO HaOmoaeHuA. BoT nouemy A ckasai, 4To Jyylle CUUTATh
YacTHIIy He NIepPMAaHEeHTHbIM CYIeCTBOM, 8 MTHOBEHHBIM COOBLITH-
eMm. UHorpga aTu coGbITUA 06pa3yloT HEeNoYKU, KOTOPbIe CO3Aal0T
UJTIO3UI0 TIepMaHeHTHBIX CYyHeCTB — HO TOJbKO B ONMpeaeleHHbIX
06CTOATENLCTBAX W HA MPOTAMEHUU YPE3BbIYAKHO KOPOTKUX Ie-
PUOJOB BpeMeHHU B KaxJI0M KOHKPETHOM cliyuae.

HaBaiiTe BepHemcA K GoJee oOleMy yTBep#HAeHUIO, clelaH-
HOMY paHee; K TOMY, YTO HAUBHBIN Heal KiIacCUYecKoro Gusuka
HEJOCTUMUM, K ero Tpe6oBaHUIO TOr0, UTO B MPUHIIKIE KHPOpMa-
A 0 KamA0il ToYKe MPOCTPAHCTBA B Kam/blii MOMEHT BpeMeHHU
O HAa ObITh 110 MeHbIIIel Mepe mbicaumoll. KpyieHnue aToro uae-
alla UMeeT O4YeHb 3HAUMTeNbHbIe NocleacTBUA. 160 Bo BpemeHa,
Korja ujeal HeNpPEpPbIBHOCTU OMHCAHUA He MOJBeprajicAd COMHe-
HUIO, GU3UKYN BOCHOIb30BaINCh UM T4 QOPMYITUPOBKHU NPUHLUNG
npuUYUHHOCMU B 1IeIAX UX HayKU BIIOJHE ACHLIM M TOYHBIM 06pa-
30M — €JUHCTBEHHBbIM, KOTOPbIM OHU MOTJH BOCIOJNb30BaThCA,
MOCKOJNbKY 06bIUHOE M3J0MeHne 6bII0 BecbMa HeOJQHO3HAYHBIM U
HETOYHbIM. B 3TOM BuJ€e OH BKJIIOYaeT B ce0fA MPUHIUIN «3aMKHY-
Toro aeiicTBuA» (oTcyTcTBUA actio in distans') u Gopmyaupyer-

! eiicTBue Ha paccToanuu (naT.). — [Ipusm. nepes.
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Puc. 3

cA cieqyromuM obpa3oM: pu3nUecKad CUTYyalUf B NPouU3eoabHOL
TouKke P B 1aHHbI MOMEHT BpeMeHHU ¢ OJJHO3HAYHO ONpeielfeTCcA
¢usuyeckoii cutyalueil B onpeaeneHHoil okpecTHocTy P B nro6oii
npeabIAyINiA MOMEHT BpeMeHH, ckameM, { — 7. Ecau 7 Benuko,
TO €CTh €ClIN NpeAblAylIMii MOMEHT BpeMEeHU NpUHAMJEHUT [a-
JIeKOMY IPOMLIOMY, BO3MO#HO, OyIeT He0oOXoOQUMO 3HaTh (PU3U-
YyecKylo cuTyanuio B Goiabioii obmactu Bokpyr P. Ho «oGiactb
BIMAHUA» CTAHOBUTCA MeHbllle NPU yYMeHbUIEHUU T, U CTAHOBUT-
cA 6GeCKOHEYHO MaJoi, Korga T 6eckoneuno Maio. [Ipyrumu (xortd
MeHee TOYHBIMHU) CN0BaMH, TO, YTO IPOUCXOJUT B JAHHBIK MOMEHT
BpPEMEHU 3aBUCUT TONbKO (M OZHO3HAYHO) OT TOrO, YTO IPOUCXO-
W0 B HeMocpeiCcTBEHHOU OKPECTHOCTU «MIHOBEHHEM paHbIIey.
Rnaccuueckan ¢usuka OblIa Bcellelo OCHOBaHA Ha 3TOM IPUHIU-
ne. MareMaTHyeCKUM HHCTPYMEHTOM peanu3aliy Bo BCeX ClIyua-
AX caysuiaa cuctemMa quddepeHMalbHbIX YPaBHEHUI B YaCTHBIX
NMpOU3BOAHBIX — TaK Ha3blBaeMble ypaBHeHUA MOJA.

OueBuHO, eciiv Ueall HeIPepPbIBHOTO, «6e3 NpobenoBy, Ujae-
ana pyumuTcd, pylIuTcA U TouHad popMyJaUpoOBKa NPUHIUNA pU-
quHHOCTH. I MBI He NOMKHBI YOUBIATHLCA, UTO B 3TOM NOPAJAKE
ujaelt Mbl BCTpeyaeMcA ¢ HOBbIMH, GeclipelleIeHTHBIMUA TPYAHOC-
TAMHM B OTHOIIEHMH MPUYUHHOCTU. MBI BcTpeyaeMcA mae, Kak
BaM HM3BECTHO, C YTBEp#AeHUAMH, UTO CYIIECTBYIOT NpoOelbl
WUIW U3bAHLI B camoil cTporoii mpuunHHOCTU. ClOMHO cKas3aTh,
nocieHee 3TO CIOBO Ui HeT. HekoTopble MIOAW CUMTAIOT, UTO
BOIpOC ellle JajeKko He peileH (M Cpeid HUX, KeTaTh, AJbOept
JitnmTeiiH). HeckonbKo nosse A pacckay BaM O «3allaCHOM BbI-
Xo0Jey», UCNONb3yeMOM B HacTofAllee BpeMA [Jf paspelleHusA 3TOH
nenvkatHoil cutyanuu. Ha gaHHbI MOMEHT fi X04y clielaTh elle
HECKOJIbKO KOMMeEHTAapueB MO MOBOAY KJIacCHYecKoro ujeana —
HeNpepbIBHOT'O ONMMCaHUA.
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CnosHOCTb KOHTHHYYMa

CKolb Gbl GOJIe3HEHHOM HU Gblia yTpaTa, Mbl, BAIUMO, II0Te-
pAeM TO, YTO CTOMT MOTEPATh. ITO KaKeTCA MPOCTHIM, MOCKOIb-
Ky caMoO MOHATHE KOHTUHYyyMa NpelcTaBlIAeTCA HaM MPOCTBHIM.
[MoyeMy-TO MbI YIYyCTHIM M3 BUAY BCe CBA3aHHbIE C HUM TPYI-
HOCTHU. JTO 0OYCIOBIEHO COOTBETCTBYIOI[UM OOyUeHHeM B paH-
HeM JeTcTBe. Takoe moHATHe, Kak «Bce uncia oT 0 1o 1» uian «Bce
ygcna ot 1 mo 2» HaM BIOJHe 3HaKOMO. MBI mpeicTaBifeM HX
reoMeTpUUYECKU B BHJE PACCTOAHUA OT HeKoil Touku P umu Q 1o
uyada (puc. 4).

Puc. 4

Cpenu Touek, mogo6HbIX @, ecTh V2 (= 1,414...). Ham ro-
BOPHUIIM, 4TO TaKoe yMcio, kak /2 Gecrnokouno Iudaropa u ero
MIKOMY MOYTU OO U3HeMOeHUA. [IpUBLIKHYB K TaKUM CTpPaHHbIM
qyclaM ¢ paHHero AeTCTBa, Mbl He JOJHHbI HENOYTUTENbHO OTHO-
CUTbCA K MaTeMaTUYeCKON MHTYUIUU DTUX APEBHUX MYADPENOB.
Nx 6ecnoroiicTBY Hy#HO 0TAaTh goaxHoe. UM Obl1 M3BeCTEH TOT
(aKT, 4YTO He cyllecTBYeT Apobu, KBagpaT KOTOPOH ObLI ObI TOYHO

paBeH OBYM. MoHO HpUBECTU XOpollue MPUOIUMEHUA, HANPH-

%, 289 oueHb OJU30K K & 4YTO paBHO

' 1447 144°

nByM. MosHO nmofoiiTu eie Giauzke, paccMaTpuBasa Opobu ¢ ymc-
JaMu, npeBocxoaAmumMu 17 u 12, HO Bbl HMKOrJa He NOJy4YHTe
moyHo 2.

IlouAaTue HenpepvieHozo duanasona, Tak XOpOIIO M3BeCTHOE
MaTeMaTHKaM HallluX [Heill, MHOrJa OKa3bIBaeTCA YPE3MEpPHbIM,
CHIbHOI BKCTpamoiAlueil Toro, 4To peaibHO AocTynHo HaM. To,
4TO BbI JOJKHBI delicmeumenbHo yKka3aTh TOUYHbIE 3HAYEHUA HEKO-
TOpOi (U3UYecKoil BeIUUYHHbI — TeMIlepaTypbl, INIOTHOCTH, MO-
TeHIIHala, CUIbI N0JAA UK 4ero 6bl TO HU ObLIO — MJIA 6Cer TOUEK

Mep KBaapaT KOTOPOi
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Puc. 5

HellpepbIBHOI'O AManasoHa, ckaxeM oT 0 1o 1 — cunbHaf 3KCT-
panoasanud. Msl Hukozda He nenaeM 4ero-nuGo NOMUMO MpUGIU-
#EHHOI'o ollpe/le]leHUA BeIUUYUHbl B OUeHb OFPDAHMYEHHOM 4ucJje
TOYEK U «[IPOBeJeHUA Yyepe3 HUX MIaBHOH KpUBOity. ITOro BNONHE
JoCTaTOYHO AJNA MHOTMX NpaKTUYeCKUX Lefeil, HO ¢ BIUCTEeMO-
JOrM4YecKoil TOYKU 3peHHd, ¢ TOUKM 3PEeHUA TeOpUU 3HAHUA 3TO
KapIuHalbHO OT/IMYaeTcA OT IpejloJjaraemMoro TOYHOTO Hellpe-
prIBHOTO onucanudA. fl mory no6aBUThb, UTO Jaxe B KIacCUUECKON
¢u3uke ObIIM BeNMUYUWHBl — K [pUMepy, TemIepaTypa W ILIOT-
HOCTb — KOTOpbIe, N0 001lleMy NPU3HAHUIO, He JOoNMycKall TOYHO-
ro HenpepbIBHOro onucanuda. Ho 3To 66110 00ycI0BI€HO KOHIENIIH-
eli, KOTOpPYIO 3TU TEPMUHbLI IPEJCTaBIAIOT — [a;e B Kilaccuyec-
Kol GU3MKe OHY UMEIOT NUIlb cTaTUcTU4Yeckuil cMblca. Bopouewm,
OT MoJpo6HOCTell A NOKa BO3/lepHYyCh, TaKk Kak 3TO MOKeT c03JaTh
Ny TaHULy.

TpeboBaHUIO HelpepLIBHOI'O ONMCAHUA CIOCOGCTBYeT U TO,
4TO MaTeMaTUKU 3aABIAIOT O BO3MOMHOCTU POCTOr0 HellpephIB-
HOT'0 ONUCAHUA HEKOTODPbIX MPOCTBIX YMCTBEHHbIX NOCTPOEHHUI.
Hanpumep, paccMmoTpum eme pas auanaszoH 0 — 1, o6o3HayuM
nepeMeHHYO, IPUHUMAIOIY0 3HaUeHUA U3 3TOro AuanasoHa z,
nocle yero cjejaeM yTBep#JeHUe, YTO cyllecTByeT OJHO3HAUHOE
NOHATHE 0 GYHKLUH, K NpUMepy, T2 umm /z.
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Puc. 6

KpuBsle npeacTaBafaioT coGoil KycKH mnapabon (3epKalbHble
oTpameHud IpyT Apyra). Mbl yTBep:# aaeM, 4To o61ajaeM MOJHbI-
MM 3HAaHHUAMU O KamJ0il TOYKe MONOOHOU KPHUBOi, TO4YHee, 3HAA
ropu3oHTallbHOe paccTofinue (aGCuucey), MOMEM ONPEIeNUThb Bbi-
cory (opauHaty) ¢ 1060l mpebyemoti moirnocmoio. O6paTUTE BHU-
MaHUe Ha cJI0Ba «3Haf» U «c M06oit Tpebyemoii TouHocThioy. [lep-
BO€ 03HAaYaeT, UTO «Mbl MOeM JJaTb OTBET, KOrja 0 3TOro JoiJeT
JIeno» — MbI HEe MOeM HMeThb 3apaHee T'OTOBble OTBEThI Ha BCe
Bompockl. Bropoe o3HauaeT «Jaxe B 3TOM cliydyae Mbl, KaK MpaBu-
J0, He MOKeM JAaTb aGCcoNI0THO TOUHBIN oTBeT». Bam Heo6xoqumo
coobuuTh HaM TpeGyeMylOo TOYHOCTb, K npuMepy, 1000 3HakKoB.
Ilocne s3Toro Mbl JaguM BaM OTBET, €ClIU Bbl HAM AaJuTe N0CTa-
TOYHO BPEMEHH.

QusnyecKkUe 3aBUCUMOCTH BCerja MOH#HO amnmpOKCUMUPO-
BaTh TAKMMM POCTbIMU QYyHKIMAME (MAaTeMaTHKU HA3bIBAIOT UX
«aHATUTUYECKUMUY, YTO O3HAUAET HEUTO BPO/€e «MX MOMHO aHAH-
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Puc. 7

3upoBaTby). Ho mpeanonoxenne o ToM, 4To pusnvecKan 3aBUCH-
MOCThb UMEEeT Makol IPOCTOl BUJ — CMEJbIii AICTEMOIOrUUeCKUA
mar, 1, BEPOATHO, HEJOMYCTUMBIIA.

OnHaKo rnaBHON KOHIENTYalbHOM CIOMHOCTbIO ABIAETCA OT-
POMHO€e 4ucio TpebyeMbIX «OTBETOB» U3-3a OTPOMHOI0 YUcia To-
4eK, cofiep;RaluXxcsA Jase B MejbuaiilieM HelpepbIBHOM quanaso-
He. dTa BelMYWHA — KOJNYeCTBO Touek Memxay 0 u 1, Hanpumep,
HACTO/NbKO HEBEPOATHO BeJMKa, YTO OHA BPAA JM YMEHbIIUTCA,
Jae eciy HUCKIIOYHUThL «MOUTH Bcey Toyku. PaspemuTe mpoud-
JIOCTPUPOBATh 3TO Ha BIEYATJIAMOIEM IIPUMEPE.

IIpencraBum cHoBa mpamyto 0 — 1. fl xouy omucaTe ompe-
JeNeHHbINl Habop TOYEK, KOTOPbIE O0CMAMMCcA, €ClIN YacTh U3 HUX
yIaluThb, 3aKPbITh, UCKIIOUUTH, C/leJaTh HEJOCTYNHBIMU — HC-
No/b3yiTe TO CIOBO, KOTOpoe BaM GoJiblie HpaBUuTcA. 1 Bocnoib-
3YIOCh CIOBOM «YJATUTh).

CHayana yJaquM BCIO CpeJHIOIO TPeTh, BRJIIOUYaA JeBYIO I'pa-

HUYHYIO TOYKY, TO €CTh TOUKHU OT 1?2 (HO ocmaeum %) Us

3 3
OoCTaBIIMXCA ABYX TpeTeﬁ CHOBa yJalnuM «CpeJHHe TpeTu», BRIIO-

4af ur JeBble 'PaHUuYHbIe TOYKKM U ocTaBiaAd npasbie. C ocTaBIn-
MMCA «UEThIPbMA JEBATHIMUY NOCTYHIUM aHAIOTMYHLIM 00pa3oM.
H max daaee.

Eciu Bbl geiicTBUTENbHO mompobyeTe cielaTh XOTH Obl He-
CKOJILKO LIAroB, y Bac GbICTPO NOABUTCA BIeYaT/eHHe, UYTO «HU-
4ero He ocTajochby. JleficTBUTENbHO, HA KA JOM LIare Mbl yaajigem
TpeTh ocTaBlielicA AauHbl. IlpeacraBbTe, 4TO HAJNOTOBLINA HHCHEK-
TOp HAaYUCAAET BaM MOJOXOAHbIN Hanor B pa3mepe 6 MUUIMHIOB 8
neHcoB! ¢ hyHTa CTEPINHTOB Ha MepBOHAYANBLHYIO CyMMY, 6 M-
JUHTOB 8 MeHcoB ¢ GyHTa Ha OCTABIIYIOCA YacTb M Tak jganee ad
infinitum?; coriacuTech, oOCTaHeTCA y Bac HEMHOTO.

Tenepb mpoaHanu3upyem Halll ciyuait, U Bbl OygeTe yauBJe-

1llo peppana 1971 r. 1 .£ = 20 munnunros = 240 nencos. — Ipu.n. nepes.
2lo 6eckoneunoct (nat.). — I[pum. nepes.
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HbI, Y3HaB, CKOJIbKO 0CTAJOCh HeyJaleHHbIX Touyek. K coxanenuio,
noHago6ATcA HeGoMbIlINe MPUroToOBIeHUuA. Yucio B HHTepBaie OT
0 no 1 moxeT GbITH MpeAcTaBIeHO JeCATHYHON ApoObio BUIA

0,470802... .

Kar Bam HN3BE€CTHO, 3TO O3HavaeT

4T 08
10 102 10®  10*
To, uTo MBI O NpUBBIUKE HcMOAb3yeM 4yuciao 10 — yucrtad ciy-
YaifHOCTh, 00ycJ0BIeHHasA TeM, 4To y Hac 10 nanbueB. Mb1 MoxeM
B3ATb Jai000e Jpyroe uucio: 8, 12, 3, 2, ... . Pazymeerca, ana
0603HaueHud BceX NUdp BbIGPAHHON CUCTEMBI CUUCIEHUA HAaM MO-
ryT norpe6oBaThcA HOBble CUMBOJLI. B 1ecATHYHON cucTeMe HaM
HY#HbI JecATb cuMBoJoB: 0, 1, 2, ... , 9. Ecau mb1 Boibepem 12 B
KauyeCcTBe OCHOBAHWNA CUCTEMbl CUUCTEHUA, HAM TPUAETCA MPUIY-
MaTb cUMBOJBI AiaA o603HaueHuda 10 u 11. Ecau mbl BeiGepeMm 8 B
KayecTBe OCHOBaHMA, 0003HaueHUA 8 U 9 ORamyTCA JULUIHUMU.
NecATuyHad cucTeMa He BbITeCHWJIA HelleCATUUYHBbIE JpO6U.
JBouuHble Apo6U, TO ecTb ApPoGU, OCHOBAHHE KOTOPBLIX pPaBHO
IBYM, BecbMa MOMyJNfApHbI, 0oco6eHHO y aHrauyad. Rorga aA cnpo-
CHUJ CBOEro MOPTHOr0, CKOJALKO NoTpebyeTcA MaTepualia 1A dia-
HeleBbIX OpIOK, KOTOpble A TOJBKO YTO 3aKasal, OH, K MOeMYy

HN3YyMJEHUIO, OTBETHUJI: 1% Apnaa. Jlerko BUJeTb, 4TO 3TO OBONY-

Had Apobb
1,011,
4YTO O3HaYyaeT
0,11
1+ 2 + 1 + 3

TakuMm #xe o6pa3oM Ha HEKOTOPBIX (GOHIOBBIX GUpHAX yKa3bIBa-
IOTCA [EeHbl Ha aKIMK: He B NIMJJIMHTaXx W NeHcaxX, a B ABOMYHBIX

apob6Aax ¢yHTa, HalIpUMep, £}—2, YTO B d80u4HOl 3aNicyU 0O3HAYaeT

0,1101,

4YTO 3HA4YUT

1 ,1.,0 1
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3aMeTbTe, B ABOMYHBIX APOOAX UCNONbL3YIOTCA IUIIb JBa CUMBO-
1a, a uMeHHo, 0 u 1.

Ceituac HaM B NepBYIO ouepeb NOHAJOGATCA MPouULHble JPO-
6u — Opo6u B cUCTeMe CUUCIeHNA, OCHOBaHUEM KOTOpOIl ABIAET-
cA 3 ¥ AJA 3amucu KOTopbIX ucnoiab3ytoTes uugpst 0, 1, 2. Tak,
Hanpumep, 3anuch

0,2012...

O3Hayaer
2,0 1 2

§+§‘|‘2—7+8—1+....
(CtaBa MHOroTouyMe, Mbl NOApasyMeBaeM GeckOHeuHbIe ApPOOH,
KaKk Hanpumep KBajpaTHbIl KopeHb u3 uuciaa 2). Tenepnb naBaii-
Te BepHeMCHA K 3ajaye OIMCaHUuA «I0YTH I/IC‘{G:}HIO[HEI‘/‘I» COBORYTI-
HOCTH 4YHuCeN, OCTaloIUXCA B KOHCTPYRIHWH, IPOUTIIOCTPUPOBaH-
HOIl Ha HalleM PUCYyHRe. HeGonbnioe BHUMaTeabHOE pasMbliliie-
HHE IoJICKameT BaM, UYTO TOYKH, KOTOPbI€ MbI yaa./lu./lu, 9TO Te,
mpouuHoe TpejcTaBlIeHUEe KOTOPBIX CONEPHUT ede-mo uudpy 1.
JleiicTBUTENBHO, BbIpe3afd CPENHIOI0 TPeTb, Mbl BbIpe3aeM BCE
yycia, TPOUYHaA Ipo6b KOTOPLIX HauMHAeTCcs CledyIomuM obpa-
30M:

01....

Ha BTOPOM IIare MbI BbIpe3aeM BCe 4Yuciia, TPOUYHAaA 3alucCb KO-
TOPbIX HAYMHaeTCAd C

0,01... wm 021....

H mawr Odasee. Imu paccyxicdeHus norkasviearwom, 4mo mMo-mo
ocmaemcsa, a UMEHHO, BCce Te 4ucia, TPOUUHbIE APOOU KOTOPBIX
He cogepat 1, a cocToAT aulib U3 nudp 0 ¥ 2, KaK, HapUMep,
Ipobb

0,22000202...

(rae MHOroTourve o06o03HayvaeTr MIPpOU3BOJBHYIO IOcCjedoBaTellb-

HOCTb Hynedl u aBoek). Cpeiu HUX €CTh, KOHEUHO e, npaevle

rpaHvuHble Touku (Hampumep, 0,2 = 2 ymm 0,22 = % + % =

3
= 8) HCRIIOYEHHBIX MHTEPBAJIOB; Mbl PENIWJIN 3TH TOYKHU OCTa-
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BUTh. Ho ocTaBmuxca Touek HaMHOro 6oJblle, HANPUMEp, nepu-
oduveckan nBouyHas apo6b 0,(20), uro osuauaer 0,20202020...
ad infinitum. ITo 6eCKOHEYHbBIH pPAX

2.2 .2 2
R b P
33 3 3
YT006bI HATH 3HAYEHHE BTOM CYMMbI, MBICJIEHHO YMHOMBTE €€ Ha

KBajgpaT 4ducia 3, TO ecThb Ha 9. TOF}la IepBoe cjllaraemMoe Jaaet
18
3’
e caMbli pAn. OTCIOI[a CyMMa pAajga, YMHOKE€HHafd Ha eo0cemb,

paBHa 6, 0OTCIOJa UICKOMO€ YHCIO PaBHO g UIn %

U1 Bce-Taku, BcoMHHAasA, YTO HHTepPBAalbl, KOTOPbIe MbI «ya-
JUINY, CTPEMATCA MOKPBIThL 8ech UHTepBan oT 0 10 1, MbI CRIOHHBI
CYUTATh, YTO MO CPABHEHHUIO C UCXOAHBIM MHOMECTBOM (coJepH#a-
M ece yrcna ot 0 10 1) ocTaTouHOEe MHOMECTBO MOJNKHO GbITh
«KpaiiHe paspeseHHbIMY. Ho ceiiuac mpeAcTOUT YyOUBUTEIbHbIN
MOBOPOT: B HEKOTOPOM CMBIC/IE OCTATOUHOE MHOMECTBO TaK Hie
BENIMKO, KaKk U HcxogHoe. [leficTBUTENbHO, MBI MOMEM IMONMAPHO
CBA3aTh COOTBETCTBYIOI[UE WIEHbI, Kak Obl ciapuBad MOHOTaM-
HbIM 06pa3oM Ka#i/J0e YKCIO UCXOAHOTO MHOMECTBA C ONpeeleH-
HbIM YHCJIOM OCTAaTOYHOI'0 MHOMKECTBA, HE MPOMYyCKasA HU OJHOIO
Ypciaa ¢ KakI0H CTOPOHBI (MaTeMaTUKH Ha3bIBAIOT 3TO «B3aUMHO
OHO3HAYHBIM COOTBETCTBHEMY). ITO HACTONLKO CUIbHO COMBAET C
TONKY, UTO MHOTHe YUTaTeN, A yBepeH, CHavala moJyMarT, 4YTo
OHU, 004)HCHO GblMb, HEPABUILHO NOHANY CJI0OBa, XOTA fl OUEHb CTa-
pajcAd BbICTPOUThL UX HACTOJIbKO MOHATHBIM 06pa3oM, HACKOJbKO
3TO BO3MOMKHO.

Rak Ttaxoe mnpoucxoautr? HTar, «ocTaTOYHOE MHOMECTBOY
npeJicTaBleHO 8CeMU MPOUYHbLMU IPOGAMU, COAEPHAIINMU TOMb-
KO HYJIU U JBOUKHU; Mbl NPUBEIH OGI[UI TpUMeEp

TO €CThb 6, B TO BpeMA KaK oCTajlbHble CjlaraeMbie JarmoT TOT

0,22000202...

(rme MHororoune o0003HayaeT NPOM3BOJILHYIO IOC/I€JOBaTElb-
HOCTb, COCTOAMLIYIO TONLKO U3 Hyneit u ABoekr). [locTaBuM B cooT-
BETCTBUE 3TOU mpouiHoil Opodu deouyiHyo Npodb

0,11000101 ... ,
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NOJyYeHHYIO IIyTeM 3aMeHbl JBOEK Ha eJUHUILI B Npeablayliei
npobu. U, HaoGopoT, myTeMm 3aMeHbl eIMHUI] HA ABOMKHM MOKHO
U3 41060l JBOUYHON ApOOH MONYUYUTb mMpouiHoe NpecTaBleHUe
OIlpe/leIeHHOr0 yucia B Tak Ha3blBaeMOM «OCTATOUYHOM MHOMec-
TBey. [lockonbRy Tenepsb M10060€e YUCIO UCXOJIHOTO MHOMECTBA, TO
ecThb di060e yucno ot 0 g0 1, mpeacTaBieHO OAHONW U TONbLKO Of-
HOI1! KOHKpeTHO! ABOMYHOI Ap06bIO, CyllecTByeT TOYHOE B3aHM-
HO OJHO3HauYHOE COOTBETCTBHE YJIE€HOB 3TUX JBYX MHOMECTB.

[Boamo#HO, GyfeT MOJE3HBIM MPOUILIIOCTPUPOBATEL (CHApU-
BaHMe» Ha mpuMepax. Hampumep, ABoMYHOe uuci0, KOTOPOe HUcC-
[0/1b30Baj MOl NOPTHOM,

3_0,1 1

g~ tztg=00U

OPUBOAUT K TPOUUYHOMY ABOMHUKY

_0,2, 2 _ 8,
0,022 =3+ 5 +37 = a7

TO €eCTb % HCXOOHOI'0O MHOMecCTBa COOTBETCTBYIOT % ocraToy-

HOro MHo;ectBa. O6paTHO, pacCMOTPHUM HaIly TPOUYHYIO IPoOb
0,(20), KoTopas, Kak BBLIACHWIOCH, PaBHA % CooTBeTcTBYyOMIaA
nBonuHasa 1po6b 0,(10) o6o3HayaeT GeCKOHEUHBIH PAL

1,111

* 23 25 2T 29

+.o..

DN =

Ecnu yMHOMUTB 3TO BbIpameHHe Ha KBaJpaT 4ducia 2, TO €CTb
Ha 4, Bbl oayuute 2 + mom e camwviii pad. JIpyrumu cioBamu,

cyMMa pAaja, IOMHOeHHaA Ha mpu, paBHa 2, 0TcloJa cyMMa pf-
Ja paBHa 2; TakuM 00pa3oM, YKCJI0 % 0CTaTOYHOTO MHOMKECTBA
COOTBETCTBYeET UUCITY % HCXOJHOr0 MHOKECTBA.]

HHTepeCHOﬁ 0COOEHHOCThIO HAIllEro «0CTaTOYHOT'0 MHOKECT-
Ba» ABJ/Ae€TCA, HECMOTPA Ha TO, YTO OHO He€ [OKpbIBaeT HM3MepHUu-
MOIo MHTepBaJa, obiamanue OFPOMHOﬁ NIPOTAMEHHOCTbIO nto60oro

!Mb1 Monua mpeHeGperan TaKUMM TPUBMANLHLIMH NBOMHUKAMHU, KaK, Ha-
npumep (B gecATHuHol 3anucu), 0,1 = 0,0(9) nam 0,8 = 0,7(9).
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HelpepbIBHOI0 Auana3zoHa. To yAUBUTEIbHOe coueTaHle CBOMCTB
Ha A3bIKe MaTeMaTUKM BhIpamiaeTcA cleAylomuM ob6pa3oM: Ha-
1le MHOeCTBO 00J1a1aeT «MOUIHOCTLIO» KOHTHHYYMa (MHO#eCTBa
IeACTBUTENbHbIX YUCEN — NPUM. Nepes.), XOTH «ero Mepa paBHa
HYTIOp.

fl mpuBen 3TOT mpuMep, UYTOOBI AaTh BaM IpejCcTaBleHHE O
TOM, UTO B KOHTHHYyMe €CTh HEYTO 3arajouHoe, U YTO Mbl He
JOJHHBl YAUBIATHCA OUEBHJHOMY MPOBaly HAIUX MONbLITOK HC-
NO/Ib30BaTh €ro B le/dAX ONUCAHUA MPUPOIbI.

KBaHTOBaAga MexaHHKa KaKk najjuaTHUB

Ceityac A mombITalOCh JaTb BaM IpeAcCTaBleHUE O TOM, Ka-
KuUM o0pa3oM B HacToAlllee BpeMA (U3UKU cTapaloTcd Ipeoo-
JeTb AaHHBINA NPoBal. TO MOAHO HA3BaTh «3aMAaCHLIM BbIXOAOMY,
XOTA M3HAYalIbHO Npeanoiaraloch, 4To 3To GyaeT HOBaA TEOpHA.
Pasymeercs, A ©Melo B BUJY KBaHTOBYIO MeXaHUKY. (JIAUHI TOH
0TO3BallcA O Hell TaK: «He PpU3NUYecKad TeOPUA, a YIOBKa — OYEHb
Xopolias yJIoBKay.)

CuTyanusa BBITIAAUT NPUMEpPHO cleaywomum obpaszom. Ha-
Gnofaemble GakThl (0 YacTULUAX, CBETe, PA3IUYHBIX BUIAX U3IY-
YeHHAl U UX B3aUMOJENCTBUN) KAy TCA HECOBMECTUMbLMU C Kiac-
CHUYECKUM HJeajJoM — HeNpepbIBHbIM ONMCAaHHNEM B MPOCTpaH-
cTBe-BpeMenu. (Paspemure cienarsh HeGoMbIIOE 06BACHUTEIbHOE
OTCTyIIeHUe A1d GU3UKOB U YKa3aTh Ha OJJUH NPUMep: 3HAMEHH-
Taf TEOPUA CIEKTpalbHbIX JUHUI, co3manHaa bopom B 1913 r.,
npejnoiaralia, YTo aTOM CNOHIMAHHO NIEPEXOAUT U3 OJAHOT0 COCTO-
AHUA B Jpyroe, U3jiyyvasa MpUd 3TOM LENOYKY BOJH CBeTa AJIUHOU
B HECKOJIbKO Yy TOB, cOJepKaIly0 COTHU ThICAY BOJH U TPeOyIO-
Y10 3HAUUTENbHOro BpeMeHHU AJA ¢hopMupoBanufa. Hukakoil un-
¢opManuu 06 aToMe B Ipolecce 3TOT0 Hepexoja HeT.)

TakuM o6pa3om, HabaOgaeMble GaKkThl HE COTIACYIOTCA C He-
NpepbIBHLIM ONMCaHUEM B IPOCTPAHCTBE-BPEMEHU; 3TO MPEACTaB-
JfeTcA NPOCTO HEBO3MOKHBIM, MO KpaiiHeil Mepe Tak OOCTOUT
Jeno BO MHorux ciaydaax. G JApyroii cTOpPOHbI, U3 HENOJHO-
ro onucaHuA — U3 KapTUHBI ¢ mpo6elamMud B NPOCTPaHCTBeE-
BpeMeHH — HEBO3MOKHO JIeJlaTh ACHbIE U HEIBYCMbICIEHHBIE BbI-
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BOZbI; 3TO NMPUBOJUT K HeolpegeleHHbIM, HEACHbIM pa3Mblliljie-
HUAM — a 3TOoro HeoO6xonuMo usberaThb w0606 uenoit! Yro nme-
nath? MeTond, IPpUHATHIN B HACTOAIee BpeMA, MOeT M0Ka3aThbCA
yAuUBUTEIbHBIM. OH CBOAUTCA K CleyIOUIeMy: MbI IpeJ0oCTaB/A-
eM I0JIHO€e OolNKicaHue, HEPEPbIBHOE B MPOCTpaHCTBe-BpeMeHU, He
ocTaBiAlollee Npo6esoB, COOTBETCTBYIOIIEE KIaCCUUECKOMY UJe-
any — onucaHnue %ezo-mo. Ho MbI He yTBep#/JaeM, UTO 3TO «He-
YTO» ecTh HabmoJaeMble PaKThl; U y# MOJABHO Mbl HE YTBEp#H-
IaeM, 4TO TaKKMM 06pa3oM Mbl OMMCBIBAEM TO, 4eM Ipupoaa (Mma-
TepuA, U3JIyUeHUe U T. [.) ABIAETCA HA caMoM jene. DakTuveck,
Mbl HCIOJIb3YEM 3TY KapTUHY (TaK HasblBaeMyIO KBaHTOBYIO Kap-
THHY), TIOJHOCTBIO OCO3HABAfA, YTO OHA He ABIAETCA HU MeM, HU
opyaum.

B KBaHTOBO-MexaHUUYeCKON KapTHHE HET MPOOENoB, HET UX U
B OTHOIIEHUM npuiuHHocmu. KBaHTOBaA KapTHHA YyAOBJIETBOPA-
eT KJlacCHuyeCKOMY TpeOOBaHHUIO MOJHOI'0 JeTepMHHU3Ma, B Heil
Ucnoib3yeTcAd MaTeMaTUUYeCKUi anmapaT ypaBHEHU MojifA, XOTA
WHOT[a 3TU YpaBHEHHA 3amucaHbl B 0UeHb 06INEeM BHU/IE.

Ho B yem monb3a oT mojoOHOro omucaHuA, KOTOpoe, Kak A
rOBOpUJ, He oTpaskaeT HabiaiogaeMble GaKkTbl U TO, YeM MPUPO-
na ABiafeTcA Ha camom gaene? Hy, mpuHATO cuMTaTb, YTO OHO
npefocTaBifeT HaM uH@opmayuio o HabIOgaeMbIX GaKkTax U UX
B3aHMOCBA3U. ITO ONTUMUCTHUYECKUIA B3TIAM, ONTUMHCTUYECKUI
B TOM IJaHe, YTO MpejrnojiaraeT IpeaocTaBleHue 6cell NOCTYII-
HO#l uHdopmauuu o HabaOgaeMblix ¢daKkTax U UX B3aUMOCBA3U.
Ho »ToT B3rafAa — KOTOpBIN MO#eT GbITh BEPHBIM HJIU HEBEP-
HbIM — OnRMUMUCMUYeH JUIIb BBUAY TOr0, YTO JbCTUT Halleit
ropaocTu obiragaHuA Bceil gocTymnHoOU uMHGopmauueil B NpUHIU-
ne. B 1pyrom e oTHOIIEHUY OH NECCUMUCTUYEH, MO#HO CKa3aTh,
T'HOCEOJIOTMYEeCKH neccuMUCTUYeH. Hoo noayiaeman ungopmayus
0 NPUYUHHOU c6A3U Habaodaemblr Parmos obaadaem HenoiHomoll.
(IbaBoONbLCKUiT XapakTep 06A3aH 20e-mo npoasuThbea!l) Ilpobersl,
HCHKJIIOUEeHHbIe U3 KBAaHTOBO-MeXaHUYeCKOil KapTHHb], epeMecTuU-
JUCh Ha CBA3b MeEMAYy KBaHTOBOIl KapTUHON W HabGJOgaeMbIMU
darramu. [locnennue He HaXoOATCA BO B3aUMHO OJJHO3HAYHOM CO-
oTBeTCTBMHU c nepBoii. OcTaeTcA Macca HeOJHO3HAYHOCTEM, U, KaK

IThe cloven hoof must show up somewhere. — ITpum. nepes.
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ObLIO CKa3aHO Bblllle, HEKOTOPble ONTUMUCTHYECKUE MEeCCUMUCTDI
WY TlecCUMHCTHYECKMe ONTHUMUCTBI NojlaraioT, 4YTo 3Ta HeoJHo-
3HAYHOCTb CcyIllecTBeHHa, YTO C Hell HU4Yero Heiab3f NojenaThb.

TaroBa norudyeckas cUTyalus Ha JaHHbI MoMmeHT. fl cum-
Talo, YTO M306pa3u/ ee KOPPEKTHO, XOTH BIIOJHE YeTKO 0CO3HAIo,
4yTo Ge3 mpuMepoB Bce oOCymJeHHe OKasalochb Kak Obl cllerka
6ecKpOBHbBIM — uHcTO JorudeckuM. Takse A Gotocb, YTO €O3-
Jal y Bac CIMIIKOM He6GiaronpufATHOe BleyaT/JeHHe 0 KBaHTOBO-
MeXaHN4ecKoil Teopuu MaTepuu. MHe ciegyeT HCIpaBUTh U TO,
u apyroe. KBaHToBas Teopus co3jaHa He cerolHfl U He 25 JeT Ha-
3aa. OHa BnepBble BO3HUKIIA B BU/le BOIHOBOI Teopuu cBeta (I'1oii-
renc, 1690 r.). Ha nporasenun 6oabmeit yactu 100 ner! csero-
Bble BOJIHBI CUNTANUCh HEONPOBEP#MMOHl pealbHOCThIO, Bellblo,
peallbHOe cylllecTBOBaHUE KOTOPOi GbIIO MOJTBEP:EHO DKCIEPHU-
MeHTaMu no audpakiuy U UHTepdepeHIUHU, He OCTaBIAIUMU
comHeHuil. I He gymalo, 4yTo faxe cerofHf MHorue QU3MKU —
olnpefeleHHO He DKCIepMMeHTaTOpbl — TOTOBbI NOANUCATLCA T0]
yTBepsKIeHUEeM: «BOJIHbl cBeTa He CYIIeCTBYIOT B pealbHOCTH,
OHU ABIAIOTCA BOJHAMM 3HAHUA U TOMbKO» (CBOGOAHAA LuUTaTa
u3 Isxunca).

Puc. 8

Ecnu BbI HabnogaeTe y3HI/II7] HCTOYHUK cBeTta L — cBeTA-
myrca HUTb BonaacTona TOJIIIAHON HECKOJIbKO ThICAYHBIX HAO-
nen MUJJIMMETpa ¢ NMIoOMOIIbIO MUKPOCKOIIa, 00bEeKTUB ROTOpoOTro

!He HemocpejcTBEeHHO cJelylOMUX 3a OTKpPbITHeM. ABTopuTeT HbloToHa
3aTMua Teopuio I'toiireHca Ha KOGPYIO COTHIO J€T.
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3aKpBIT BKpPaHOM ¢ ABYMA NapaiielbHbIMU [MeIAMH, Bbl 06Hapy-
#uTe (B MIOCKOCTH M306pameHus, conpszkeHHoit ¢ L) cucremy
[BETHBIX ITI0JIOC, KOTOpPble KAYeCTBEHHO U KOJIUYECTBEHHO COOT-
BETCTBYIOT MOHATHUIO O TOM, UTO CBET JAHHOrO IIBETa €CTb JBU-
#eHUe BOJIHBI ONpefeleHHON JINHbI, MUHUMAaNbHON AnA duone-
TOBOTO [IBeTa U MPUMEpPHO B ABa pasa 0oJjblleil JIA KpacHOro.
JTO OJMH U3 MHOKECTBA SKCIIEPUMEHTOB, NAIOUINX OOHY U TY iKe
kaptuny. [louemy ke, B TakoM ciiydae, 3Ta peda.tbHOCIMb BOJH CTa-
BUTCcA noj comHenune? Ilo AByM mpuuuHam:

(a) Toxoskue sKCHEPUMEHTH! IPOBOJUINCH C KATOJHBIMY Y-
yamM# (BMeCTO CBeTa); U KaTO[HbIe JyUh — Kak NPUHATO I'OBO-
PUTb — 04e68U0HO COCTOAT U3 OTIENbHLIX 3J1eKTPOHOB, OCTABIA-
IOMUX «cie[bly B KaMepe Bunbcona.

(6) UmeroTcA NPUYKMHBI CYMTAThL, YTO CAM CBET COCTOMT M3
OTJelbHBIX YacTull — (OTOHOB (OT I'PeyecKoro = cBeT).

Le

Puc. 9

Ha 3T0 MoHO BO3pa3uTh, YTO TeM He MeHee B 060ux ciyda-
AX BOJIHOBOU KOHIIENIIMU He yJacTcA u3besaThb, eClu MpUHUMAaTh
BO BHUMaHUe UHTepdepeHInoHHbIe nojockl. I MoHO Tak:e BO3-
pPasuThb, YTO YACTUIbl He ABJAIOTCA UACHTUPUIUPYEMbIMU 00B-
eKTaMH, X MOKHO paccMaTpUBaTh B KaueCTBe B3PbIBONOJAOOHBIX
cOOLITHI B BOJHOBOM (POHTEe — COOBITHUI, AeNaloMKUX BO3MOM-
HbIM HaOJdIOfleHNe CaMOro BOJHOBOr0 (poHTa. ATH COOBITUA —
MO HO CKa3aTh — MIBIAIOTCA B HEKOTOPOIi CTENEHH CIydaiiHbIMHU,
U N03TOMY CTPOroif NIPUUMHHON CBA3U Mem Iy HaOMIOJIeHUAMU He
CYILIECTBYET.
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Puc. 10

[o3BoabTe MHE 00BACHUTE Gollee MOAPOOHO, TOYEMY TaHHbIE
ABNEHUA ¥ B Cllyyae CBeTa, U B cilydyae KaTOOHBIX Jydell coBep-
EHHO HEBO3MO#{HO OCMBICIUTh B pAMKAX KOHIENIIMN OTJelbHbIX
NEePMAHEHMHO CYWecmeyowur KOPIYCKYI. ITO TaKkMke MOCTYHUT
IIPUMEPOM TOTO, YTO Al Ha3bIBAIO «MpobejaMu» B HalleM OIKCa-
HUM U (OTCYTCTBHEM MHIWBUAYalbHOCTH» YacTUIl. B MHTepecax
apryMeHTaluy yIpOoCTHM IMOCTAHOBKY JKCNEpUMeHTa [0 mpefe-
aa. PaceMoTpuM HeGOMbINO, TPAKTUYECKH TOUYECYHBIN UCTOYHUK,
U3/IyYalouil KOPMYCKYIbI BO BCeX HAPaBIEHUAX, U 3KPaH C ABY-
MA HeGONbIIMMH OTBEPCTUAMU, CHAGHEHHbIMY 3acIOHKAMU, M03-
BOJAIOIMUMU OTKPBITh CHayala TOJAbKO OJHO OTBEpCTHE, 3aTeM
TOILKO BTOpOE U, HaKOHEll, 06a OJHOBPEMeHHO. 3a 3KpaHoOM pas-
MeCTUM (POTOIIACTUHKY, COBUPAIONIYIO KOPIYCKYJIbI, HCXOAAI[UE
u3 orBepcTuii. Ilocie 06paGOTKM MIACTUHKM HA Hell MpoABATCA,
03BOJbTE MPEIIOI0MUTE, CIebl OTAENbHLIX KOPIYCKYJ, MONAaB-
KX Ha IIACTHHKY, Kam/Jad U3 KOTOPbIX [elaeT HEKOTOPOe 3epHO
Gpomua cepebpa MPOABUMbBIM, B pe3yJIbTaTe Yero Iocie npossie-
HMA Ha NIACTUHKE MOABIAETCA YepHaf TouKa. (DTO OUeHb MOXO0He
Ha mpaBpiy.)

Tenepb 0TKpPOeM OIHO U3 OTBepCTUil. Bbl, BO3MOMHO, O#M-
JaeTe, 4TO B pe3ylbTaTe IKCNOHMPOBAHUA MIACTUHKU KaKOe-TO
BpeMA MbI 0Ny UMM IUIOTHBIA KIacTep, COCPEIOTOUEHHBIA BOKPYT
OIHON TOYKH. JTO He Tak. OUeBUIHO, NPOXOAA Yepe3 OTBEPCTHE,
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qacTHUIbl OTKJIOHAIOTCA OT NPAMOJUHENHbIX TpaekTopuil. Bul no-
Jy4YUTe AOCTATOYHO MIUPOKOE paccesAHUe YEPHbIX TOYEK C ILIOT-
HOCTbIO, MaKCUMalbHO! B cepeluHe U yGbIBaloOIlell MpU YBeIu-
YeHUU yTia OTKIOHeHUA. Eciu OTKpPLITH BTOpPOe OTBepCTHE, 3a-
KpPbIB MIEpPBO€e, Bl MOJYYUTE MOXOKYIO KAPTUHY, TONbKO B APYTOii
TOYKe.

Puc. 11
JluHuM 0603HAYAIOT MeCTa, B KOTOPBIX Malo KM COBCEM HET TOYeK, ce-
PeOUHBI IPOMEKYTKOB MeK Iy TUHUAMU — MecTa Haubolee MIOTHOTO
CKOIUIeHUA ToYeK. [IBe mpsMble B LIEHTpPe HapallelbHbl MEIAM.

NaBaiiTe Temepb OTKpoeM 00a OTBEPCTUA OTHOBPEMEHHO W
IPO3KCIIOHUPYEM INIACTUHRY TaKoe #e BpeMA, Kak U paHblie. YTo
BbI OjKUJaeTe YBUJETh, €CIU Ta MbICIb, YTO OTJeIbHble YaCTHUIIbI
JEeTAT OT UCTOYHUKA K OJJTHOMY U3 OTBEpPCTHUI, OTKIOHAIOTCA TaM,
IPOJOMKAIOT JeTeThb 10 NPAMOI, NOKa He MONaJa0T Ha IIacTHH-
Ky, Oblia mpaBuibHOI? OQueBHIHO, Bbl OMUJAETE MOJYUUTb Ha-
JoeHNe MOJTYyYeHHbIX KapTUH ApYT Ha japyra. Takum o6GpasoM,
eciy B o0i1acTH, r'le NepeKkpbiBaloTcA ob6a Beepa, B MEPBOM BKC-
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nepUMeHTe OKa3ajoch 25 TOYeK Ha eJUHHULY NJOoLaay, a BO BTO-
pom 16, B TpeThbeM DKCIIEpUMEHTe JA0JN#HO oKa3aTbed 25+16 = 41.
1o He Tak. [IpugepmuBanch 3Tux uucen (U npenedpezas cayvaii-
HbLMU OMKAOHEHUAMU B UEIAX apryMeHTaluW), Bbl 0OHApPYMHKUTE
4TO-TO OK0J0 0T 81 g0 1 TOUKM, B 3aBUCUMOCTH OT TOUYHOI'0 Mec-
Ta Ha naactuHke. Yucio onpenensdeTcA pa3HOCTbIO pacCTOAHMUIA
oT oTBepcTuil. B pe3ynbTaTe B 061acTH NepekphITHA 06pa3yloT-
cAl TeMHbI€ TOJIOChI, pa3fielleHHbIe N0J0CaMU pa3peeHHOCTH.
(N.B. Yucaa 1 u 81 momyyarorcea ciefyIonuM o6pasoM:

(V25 + V16)2 = (5 + 4)% = 81—1.)
ECJII/I X04eTCA COXpaHUThb HMOe0 OTAEJbHBIX 4YacCTHl, IIpoJieTaro-
IIUX HellpepbIBHO U HE3aBUCUMO 4Yepe3 Ty WU UHYIO 1Iellb, [IPU-
JeTcA NpeamnojoruTb OJHY BeCbMa KYpPbe3HYIO Belllb, 8 UMEHHO,
4YTO B HEKOTOPHLIX MecTaxX IMJIaCTUHKH 4JacTUulbl B 0O0JILIIO cTele-
HU YHUUTOKAIOT APYT Apyra, B TO BpeMA Kak B APYTHX MecTax
OHU «IIPOU3BOAAT MOTOMCTBOD. STO He TOJIBbKO 3aﬁaBHO, HO MO-
#eT GbITh ONPOBEPrHYTO dKcnepuMeHTanbHbiM myTeM. (Hampu-
Mep, caeyaB HCTOYHURK ‘lpe3BbI‘laﬁHO c1abbIM U CUJIBHO yBeIUu4YnuB
BpeMAl 3KCIO3ULHNH. STO He U3MEHUT HapTI/IHy!) EHHHCTBCHHHH
ajlbTepHaTUuBa — [MpPeAINoJoUTh, YTO HA YacTUlly, MpoJeTalollyro
yepes orBepcTre N 1, BaugeT oTBepcTrie Ne 2 HEKUM 4Ype3Bblvaii-
HO 3arago4HbIM 06p330M.
Mpi JOJIHHBI, IO-BUJUMOMY, OTKa3aTbCA OT U€eH OTC e uBa-
HUA (OﬁpaTHO a0 HCTOqHHHa) HUCTOPHUHU YaCTHUIBI, HpOﬂBJIHIOH.[eﬁCﬂ
Ha IIJIaCTUHKe 3a C4YyeT BOCCTAHOBJIEHUA 3€pHa 6pOMI/l,Ha Cepeﬁpa.
Mut He moxcem cKasamb, eae Hd.l'oau./ldcb yacmuua nepea mem, Kax
nonacms HA NAAGCMUHKY. MBI HE€ MOeM CRa3aTb, 4yepe3 KaKnoe u3
OTBepCTI/Iﬁ OHa MpuJjereJa. 1o OOWH W3 TUINIHNYHbIX l'lpOﬁe.ﬂOB B
olnucanuu HaﬁJIIOI[aeMbIX COﬁbITHﬁ, U BeCbMa XapaHTeprIﬁ B OT-
HOIIEHUU OTCYTCTBHUA UHANBUAYAJIbHOCTU YaCTHUIbI. Mb] AOJNHHbI
MblCAUMDb B TepMHUHaX C(:bep[/]‘{eCHI/IX BOJH, HU3/ly4YaeMbIX HCTOY-
HHUKOM, KOrja 4acTu Kaxmaoro BOJHOBOI'O ¢p0HTa IIPOXOOAT 4Yepe3
o6a oTBepcTUA U GOPMUPYIOT UHTEePPEPEHIINOHHYIO0 KaPpTUHY Ha
INIACTUHKE — HO 3Ta KapTuHa MNpPOoABJIAETCA IIPpU H(l6./”006’HUﬂI B
Buae OoTAeJbHbBIX YaCcTUll.
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IIpoBo3riaiiaemMoe nageHue 6apbepa
MexaAy cyObeKTOM U 00 beKTOM

Henb3sa oTpunaTb, 4To HOBBIH (pU3NYECKUIl acleKT NMpUpo-
JbI, 0 KOTOPOM 1 TONbITaNCA JaTh BaM HEKOTOpOe MpejcTaBleHue
Ha NpHUBeJeHHOM NpUMepe, HEU3MePUMO ClO}Hee cTaporo nyTH,
KOTOPOMY fl [lJal Ha3BaHUe «KJaccUYecKUll ujaean — HelpepbIB-
Hoe omucaHuey. EcTecTBeHHBIM 00pa3oM BO3HUKAaeT Cepbe3HBIN
BONPOC: 3TOT HOBBIN M HEMPUBBLIYHBIN coco0 CMOTpPeTh Ha BelllH,
KOTODBII pacXoJUTCA C NPUBBIYHBIM €KeTHEBHBIM MBIIIIEHUEM —
OH riyb6oKo cBfA3aH ¢ HabalofaeMbIMU dakTaMU U MOTOMY ymeep-
dumca Haecezda W HU 3a YTO He COMAET CO CLEHBbI; UJIU #e ITOT
HOBBIIl acHeKT CyTb NOKa3aTellb, HO He 0ObEKTUBHON MPHUPOIBI,
a ycTpoiicTBa 4YeloBeueCKOro Moara, nokasaTelb YPOBHA I03Ha-
HUAl NPUPOJbI HA JAaHHBIA MOMEHT?

JTo KpaiiHe HempocToi Bompoc, NOTOMY UTO Aae OO KOHIa
He AICHO, YTO 3Ta aHTHUTe3a 03HayaeT: 0ObeKTUBHAA MPUPOJA U Ye-
noBeueckuit pazym. 60, ¢c 0JHOI cTOPOHBI, A BHE BCAKOT0 COMHe-
HUA IpeAcTaBiAlo coboil yacTb NPUPOAbI, B TO BpeMA Kak ¢ Jpy-
roif CTOpOHBI 00BEKTHBHAA NPUPOJia U3BECTHA MHe Kak (eHOMeH
UCKIIOYNTEIbHO Moero padyMma. EcThb elle oiMH MOMEHT, KOTO-
PBIil MBI JOM#HBI UMETh B BUJY, Pa3MbIIUIAA HaJ TUM BOIPOCOM:
MO#HO JIeTKo NpUITH K 3abIy#AeHUI0, OLK60YHO cUuTan Mpuoo-
peTeHHBbIN 06pa3 MblIeHA 6e30roBOPOYHBIM MOCTYyNaTOM, Ha-
J0XeHHBIM HallUM pa3yMoM Ha 100ylo U3 Teopuil ¢pusrdecroro
MHpa. 3HaMEeHUTHIM NpPUMePOM 3Toro AradeTcA KaHT, KOTOpHIN,
Kak BaM H3BEeCTHO, Ha3blBal NPOCMPAHCMBO U 8pemMs, Kak OH UX
3Han, GhopMoil Halero MeHTaibHOro cosepuanusa (Anschauung),
npocTpaHCTBO — (popMoii BHelIHero colepliaHuf, Bpema — ¢op-
Moii BHyTpeHHero. Ha npoTas;keHuu neBATHagUaToro Beka 60Jb-
MIUHCTBO GuUI0codoB clefoBalu eMy B 3TOM. fl He cTaHy yTBep#-
naThb, uTo uaed KaHTta Gblna coBeplneHHO HEBEPHOIi, HO OHA OMpe-
JleJleHHO Oblia oYeHb HerMOKOH M Hy:@Janachk B KOPPEKTHUDPOBKe,
KOT'la OABUJINCE HOBble BO3MOMKHOCTHU, HAaIpUMeEp, TO, YTO IPO-
CTPaHCTBO MOKeT GbITh (U, MO-BUAUMOMY, AABIAETCA) 3aMKHY ThIM
B cebe, He UMeA FPaHUILl; YTO JBa cOOBITUA MOTYT NMPOU3OHTHU Ta-
KUM 06pa3oM, 4To .1060€e U3 HUX MOMKeT cuuTaTheA 6ojee paHHUM
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(n »TO GbLIO Hanbolee yNUBUTENbHBIM HOBBIM acleKkTOM cHelu-
albHOM TEOPUHU OTHOCUTEIBLHOCTH JMHINTEIHA).

Ho naBaiiTe BepHemcA K HaumeMy BoIpocy, MycTb HeyJauHO
¢hopMyJIMPOBAaHHOMY: JefCTBUTEIbHO I HEBO3MOMHOCTE Helpe-
pBIBHOrO, 6e3 npo6ejioB ONKUCAHUA B IPOCTPAHCTBe-BPEMeHHU OIlK-
paeTcd Ha HeonpoBep#uMble darTbl? CeronHa B cpefle pU3NKOB
JIOMHHUDPYeT MHeHue, 4To 3To Tak. bop u l'eiizen6epr BbIABUHY-
J4 10 3TOMY IIOBOJY BeCbMa OPUTMHAJbHYIO TEOPHIO, KOTopas
HAaCTOJbKO JIerKa B 00bACHEHUHU, YTO BOLLIA B OGOJBIIMHCTBO II0-
NyJNAPHBIX BBEJEHUH B NpeiMeT — JOJH#EH CKasaTh, K comale-
HUIO, n60 ee puaocoPCcKUil cMbIcH OOBIYHO MOHUMMAaeTCA HEeBEPHO.
I cobupaioch MoCIopuThb ¢ 3TUM, HO CHayajla A [JoJ#eH BKpaTle
onucarhb ee B 0OIMIMX yepTax.

Teopusa raacut ciegyiomee. Mbl He Mo#eM [elaThb KaKue-
J160 pakTUYecKue yTBEeP#JCHUA O JaHHOM eCTeCTBEHHOM 00b-
eKTe ((pU3NUYeCKOl cUCTeME), He «CONPUKOCHYBIIKChY ¢ HUM (Heit).
JTO «IPUKOCHOBeHUey ABNAeTCA pealbHbIM (U3NYECKHM B3anuMO-
geficrBueM. [laxe eciu OHO 3aKalOoyaeTcd JHUIIb BO «B3riffle Ha
00BEKTY, Ha NOCHeHUN JONAHbI yNacTh Jy4d CBeTa U, 0TPa3UB-
IIKUCh, MONACThL B a3 WK HEKOTOPbIH npubop A/A HabIrodeHu .
JTO 03HAuaeT, YTO B OOBEKT emewLusarwmesa NyTeM HabIIOdeHUA.
HeBo3Mo#HO NonyunTh Kakue-1160 cBefleHUu 06 06beKTe, 0CTaB-
1A noclefHuit B cTporoii usonauuu. Janee Teopud yTBep#aaer,
YTO MoJ06HOE BMEeATeNbCTBO He ABNAETCA HU UppeleBaHTHBIM!,
HH NOJHOCTBIO U3yyaeMbIM. Takum o6pasoM, nocie HEKOTOPOIo
KOoJMYeCcTBa TPYJOEMKUX U3MepeHUH 0ObeKT OKa3bIBaeTCA B CO-
CTOAHUH, HEKOMOopble XapaKTePUCTUKU KoToporo (Habmaiogaemble
B IIOCJIE/IHIOIO OUepPe/ib) U3BECTHbI, a dpyeue (Te, KOTOPLIM NocIe]-
HUe HaGJI0OfeHNA NoMellal) HeU3BeCTHbl MM M3BECTHbl HETOY-
Ho. [logo6Hoe nonoxeHue el npeanaraerca B kauecTBe 00bAcHe-
HUA, NoYyeMy I0JHOe, He HMelollee NpobesoB onucanue Gpusnyec-
KOro o0beKTa HeBO3MOMSHO.

Ho, oueBuiHO, 3TN NoMexu, Ja#e ecily OHU CyIIeCTBYIOT, I'o-
BOPAT JHIIb O TOM, YTO HEBO3MOHO COCTAaBUThb MOA0OHOE omuca-
HUe, OHU He yOemJaloT MeHA B TOM, YTO A He MOI'y C(hopMUPOBAThH
8 yme NoiaHyl0, 6e3 mpobeinoB, mode.nb, Ha Gase KOTOPOHl MOHHO

lHe umeromum oTHomeHUA k o6bexTy. — [Ipu.m. nepes.
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KOPPEeKTHO BbIBECTHU WJIM IpejcKas3aThb Bce, UTO A Mory Hab.uaio-
JaTb CO CTelleHblO OllpefleleHHOCTH, JolycKaeMoil HablaloqeHu -
mu. CuTyanusa moxcem 6bims NOX0zka Ha Havamo urpel B BucT. [lo
NpaBulaM UI'pPbl MHe U3BECTHO paclo/ioeHre 4yeTBepTU KapT Ko-
Jo4e1 B 52 nucta. U Bce #e MHe U3BECTHO, UTO Y Ka/JI0OT0 UTPOKa
MMeeTcA oNpeJieNeHHbli Habop U3 TPpUHAALATU KapT, KOTOPBIA He
U3MEHUTCH B IIpoljecce UTPbl; U3BECTHO, UTO HUA y KOI'O HET JAaMbl
yepBeil (IOTOMY YTO OHA Y MEHA); YTO CPeJy HeU3BECTHBIX MHe
KapT — mecTb Tped (IOTOMY UYTO Yy MEHA UX OKa3ajloch CeMb)
U T.[1.

fl xouy ckasaTb, YTO 3Ta WHTepIpeTalUA caMOOUYEBHIHA:
ecmb NOJHOCTHIO OlpelelleHHbI (PU3NUYEeCKUH CyllecTBYIOMU
06'bEKT, HO A HUKOT/la He Y3HAIO 0 HeM Bce A0 KoHla. OHaKo 3To
6b110 ObI COBEpIIEHHbBIM HENOHMMaHUEM TOr0, YTO Ha caMOM Jele
uMeroT B Buny bop, 'eitzenbepr u ux nociegoparenu. OHU UMeEIOT
B BUJY, UTO 00BEKT He CylleCTByeT He3aBUCHUMO OT Habmaiojaro-
mero cyorexta. OHM UMEIOT B BUIY, UTO NOCIeJHUE OTKPLITHA
B (pU3MKe NOHOILIM K 3arajloyHoii yepTe, pa3aelflolleil cybsexm
U 06%erm, KOTopasa, KaKk BbIACHUIOCH, BOBCE He ABIAETCA YETKOM
rpaHuneil. Mpl JOJ#HBI MOHATH, YTO Mbl HHUKOrJa He Hab.roaa-
eM 00beKT, He MOAU(DULUPYA UM He OKpalluBad ero HalllUMU e
coOCTBEHHBIMU [efCTBUAMM, HalpaBleHHbIMHU Ha ero U3ydyeHue.
MbI fo#HBI TOHATh, YTO MO/ BIUAHUEM HAlUX TOYHbIX METO/I0B
Hab/NIOJeHUA U OCMbIC/IEeHUA pe3ylbTaToOB YKCIEPUMEHTOB 3Ta 3a-
rajloyHas rpaHuua, pasgensmpouas cy0ObeKT U 00beKT, Cmepaacs.

MHeHMe TeXx, KOTO MOKHO Ha3BaTb [ABYMA BblJAIOIMIUMU-
Cl KBAaHTOBBIMU TeOpeTHUKaMH, 3acilyuBaeT, 0e3yCc/J0BHO, MpU-
CTaJlbHOrO BHUMaHHUA; a TOT (aKT, YTO HEKOTOpble BblAAlOLIKe-
CA YueHble He BbIpazkaloT Hecorjacue ¢ 3TUM MHeHHeM, a, Io-
BUJMMOMY, BIIOJIHE YI0OBJI€TBOPEHbl UM, YKpeIllAeT #ejlaHlue Bce-
CTOPOHHE B3BeCUTL 3T0 yTBep#JeHue. Ho npu 3Tom A He Mory
NOJaBUTh ONpeJeleHHble BO3pameHuA.

He nymato, uTo y MeHA uMeloTcA NpeayOexJeHUA NPOTUB
BaKHOCTHU HAaYKU C UYHMCTO YelloBeuecKoll TOUKHU 3peHus. fl Bbipa-
3WJ B UCXOQHOM 3arjaBuU 3THUX JeKUUI U 00bACHUI BO BBOJHOM
4yacTH, UTO paccMaTpuBal0 HayKy HKak HMHTerpUpYIOUIYyI0 4acThb
Hallero cTpeMJeHUA OTBETUTh Ha cepbe3Hblil puiaocodckuit Bo-
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npoc, BKIIOYAIOIWH ocTanbHble, Ha BONpoc, KoTopblil [lnoTun pe-
3IOMHUpOBal TaKk: " 7 — xmo mm? Bonee Toro: A pac-
CcMaTpHUBAalO 3TO He KaK OJHY U3 3a/lay, a KaKk OCHOBHYIO 3ajauy
HayKW', eMHCTBEHHYIO, KOTOpas JeficTBUTEIbHO HMeeT 3Haue-
HUe.

Ho npu BceM aToM A He cunTalo (M 3TO MOe MepBoe BO3pase-
HMe) — A He CUUTAl0, YTO rIyGoKoe puiocodcroe pasMblllieHHe
006 OTHOLIEHHHU cyObeKTa U 00 beKTa U 06 UCTUHHOM 3HAYeHUM OT-
JAUYMHA MeMly HUMM 3aBUCUT OT KOJMUECTBEHHBLIX pPe3ylbTaToB
GU3MYECKMX M XMMHYECKHX H3MepeHHUil, BLINONHEHHBIX MPH I0-
MOIIX BECOB, CIEKTPOCKOIOB, MUKPOCKOIIOB, TeJleCKONOB, CUeTUH-
koB I'eiirepa — Miosiepa, kamep Buibcona, GoTomnacTuHOR, ycTa-
HOBOK /1A M3MepeHMA pafuoakTHBHOTO paclaja M Tak jaiee.
O6LACHUTD, NoYemy A TAK AyMalo, He O4eHb IpocTo. fI uyBCTBYIO
onpefeNeHHOe HeCOOTBETCTBHME MeHJy HMCIONb3yeMbIMH CpeflcT-
BaMU U 3ajadeii, KOTOPYIO HEOOXOAUMO pemuTh. fI He uyBCTBYIO
cebf HACTOJNLKO HEYBEPEHHO B OTHOLIEHWW APYTHUX HayK, B 4acT-
HOCTH, GUOJOTHH, @ MMEeHHO, 2eHemuky U GaKToB 00 3BOIIOLMH.
Ho MbI He 6yeM TOBOPUTEH 00 3TOM 3jech W ceituac.

C apyroit cTopoHbI (M 3TO MO€e BTOpO€ BO3pa#eHue), MPpoCcToe
yTBep#ileHne, 4T0O KaJoe HabiiojJeHne 3aBHCUT U OT 0ObLeKTa,
1 0T cy6beKTa, KOTOphble (IepeleTeHbl» Ype3BbIuaiiHo CA0HHBIM
06pa3oM — 3To yTBep:#JeHHe BpAJ JM MO#HO Ha3BaTh HOBBLIM,
0HO NOYTH TaK He cTapo, Kak cama Hayka. M xoTd Ho Hac He
IOILIO HUYEro, KpoMe HeMHOrOYHC/IeHHBIX IMUTAT ABYX BEIUKUX
mopeit ua A6nep (IIporaropa u leMokpuTa), o NpomecTBUY JBa-
JLATH YeThIpeX BeKOB, KOTOPhIe OTAENAIOT Hac OT HUX, MBI 3HaeM,
4TO OHM 06a Io-CBOeMY yTBep#ilaiy, 4TO BCe HAalli YyBCTBa, BOC-
NPUATHA U HAOIIOJeHUA HOCAT CHIbHbIN JMUHbIN, Cy6beKTHUBHBI
OTTEHOK U He MepejaloT NpUpoLy Bellu-B-ceGe (pasHULA Mew Ly
HUMH 3akjlodagack B ToM, 4To IIporarop obxoguicA 6e3 Beulu
B cebe, 1A Hero Hall¥d 4yBCTBa ObLIN eJUHCTBEHHOH HCTMHOIA,
B To BpeMA Kak JleMoKpuT ayman no-gpyromy). C Tex mop sToT
BOIIPOC BO3HMKA/l Be3fe, Ijle OblLia HayKa; Mbl MOLJIHU Gbl mpocJe-
IUTL 338 3TUM Ha NPOTAMEHMU BEKOB, FOBOpA 00 OTHOIIEHHH K
nanHoMmy Bompocy [ekapra, Jleii6uuna, Kanta. 9TuM Mbl 3aHu-

L The task of science. — IIpum. nepes.
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MaThbcA He OyaeMm. Ho A fonseH ykasaTb Ha OJUH MOMEHT C TeM,
4yTOoObl M36exaTb OOBUHEHUIl B CBOIl ajpec B HecIpaBeAJUBOC-
TH N0 OTHOIIEHWIO K KBaHTOBbIM ¢u3uMKaM Hamux gHeir. I oT-
METUJI, UTO UX YTBEPHJAEHUE O CI0HONH B3aMMOCBA3U CyOheKTa
n oObeKTa MpU BOCHPUATUM U HabMogeHUU BpAA au Hoo. Ho
OHU MOIJIM NPUBECTHU [JOBOAbI B I0Jb3y TOr0, YTO HEUYTO HOBOE
B TOM ecTh. fl monaraio, YToO UCTUHHO TO, YTO B HpeAbIAYyIINE
CTOJIeTUA NpU 0OCYHJEHUUN 3TOr0 Bolpoca UMelu B BUAY ABe Be-
11, 8 UMEHHO: (a) HelocpeACTBEeHHOe (DU3NUECKOE 6nevamieHue,
oKasvieaemoe 0OGbEKTOM Ha cyObeKT U (6) cocmoanue cyGbekTa,
Y KOTOpOro 3TO BlleyaT/eHue MoABIAeTcA. B IpOTUBONON0MKHOCTD
3TOMY B COBPEMEHHOM MNOpAJKe Ujell HemocpeAcTBeHHaA (pU3U-
yecKafl, IPUUUHHAA CBA3b MeKIY CyObeKTOM U 00 bEeKTOM CUMUTa-
eTcA 63auMmHOll. Y TBepIaeTcA, UTO UMeeT MeCTO HEyCTpaHUMoe
U HEKOHTPOJMpyeMoe BlleyaTieHue, OKa3blBaeMoe Ha 006eKm co
CTOPOHBI cybsexma. ITOT acleKkT JelCTBUTENLHO HOB, BO BCAKOM
clydae, JOJeH CKa3aThb, 6oiee agekBaTeH. 160 ¢pusnyeckoe aeii-
CTBUe Bcerja ABIAETCA g3aumonelicTBUEM, OHO Bcerja B3auMHO.
CoMHUTENLHBIM MHe NpeAcTaBifAeTCA JUIb TO, KOPPEKTHO JU Ha-
3bIBaTh OJHY U3 ABYX B3aUMOZAENCTBYIOMUX CUCTEM «CYOBEKTOM).
H60 nabawdawwuil pasym — amo He gusuveckas cucmema, oH He
Moxcem e3aumodelicmeosams ¢ nPou3soibHol gusuieckoll cucme-
~otl. 1 moceMy TepMUH «cyOBLeKT» JNyullle 3ape3epBUpPOBaThL /A
Habatojalollero pasymMma.

ATOMBI UM KBaHThl — JIpeBHee
KOHTp3aK/JWHaHUe IMPOTUB CIO#HOCTHU
KOHTHUHYYMa

Rak 661 To HU ObLI0, NONBITKA B3[JIAHYTb HAa MaTepUIO MOJ
pasHbIMHU yT/IaMu TpejcTaBifAeTcA leinecoobpasHoii. Touka 3pe-
HUA, KOTOPO#l A KOCHYJICA paHee B 3TUX JEKIUAX, CAMOOYEBH/IHA
U 3aRJII0YaeTcA B TOM, YTO CylleCTBYIOIINE CJIOMHOCTU B (hU3UKe
CBAi3aHbl C IPECHOBYTOM KOHIENTYalbHOU CIOMHOCTHIO, NPHUCY-
meit unee konmunyyma. Ho a3To He roBopuT o MHorom. Kak oHu
cBA3aHbl? B ueM uMeHHO 3ak/0YaeTCA UX B3aUMHOe OTHoIleHue?
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Ecnu npeactaBuTh cebe pa3BuTHe (U3MKU Ha NPOTAMEHUU
nocaeorez2o noayseexd, MOMKET CIOKUThLCA BledyaTlIeHHe, YTO OT-
CYTCTBUE HENPEPHIBHOCTH B MpUpoje GbII0 HABA3aHO HAM NpPomue
Hawell soau. Hac, KameTcA, KOHTUHYYM BIIOJIHEe ycTpauBai. Mak-
ca [Inanka cepbe3Ho myrania ugaed JUCKPeTHOro oOMeHa dHepTrueit,
KoTopyto oH BbIABUHYN B 1900 r., 4T0o6bI 06BACHUTH pacnpenene-
HUE SHEPTUHU B UIITYy4YeHUH YepHoro Teia. OH mpunozkun 6oibluve
yCUIUA K Oclab/leHUI0 TUNOTe3bl U, 0 BO3MOMHOCTH, YXOAY OT
Hee, HO TI[eTHO. [IBaguaTh NATH JET CIYyCTA CO3JaTell KBAHTOBOIA
MeXaHUKU HEKOTOpOoe BpeMA TIIETHO HaJeANUuch, YTO OHU 0003Ha-
Yuad 00paTHBIA OYyTh K KJIacCUUYECKOMY HeIpepbIBHOMY OMuca-
HUIO, HO HaJesJa 3Ta OKasanacb ob6MmanuuBoil. Kazanoch, cama
NpUpoia OTBEpPraeT HeNpephIBHOE OMUCAaHUE, U ITOT OTKas, I0-
BUAMMOMY, He UMeJ HUuuero obIiero ¢ anopusimu MaTeMaTUKOB O
KOHTHHYYMe.

TakoBo BrneuvaT/]ieHHe O TOCHEIHUX NATHAECATH rogax. Ho
KBaHTOBafd TeopHUA NoABUIAch HA 24 BeKa paHbllle, BO BpeMeHa
JleBkunna u leMokpuTa. IMeHHO OHM U306peny NePBYIO JUCKPET-
HOCTb — OTJeNbHble aTOMbI B MyCTOM mpocTpaHcTBe. Hamu mo-
HATUA 00 BeMeHTapHBbIX YacTHUIaX MCTOPUUECKU NPOU3OLULIA OT
UX NOHATHUA 06 aToMe; Mbl NPOCMO JepaHcaslucy 3a Hezo. A 3Tu wac-
Mmuybl, KaK BbIACHUIOCH, ABIAIOTCA KBAHMAMU dHEP2UL, TOCKOIb-
KRy — Kakr JiiHmTeliH yctanoBua B 1905 r. — oHepeua u macca
ecmb 00Ho u mo xe. TakuM o6pa3om, ueA JUCKPETHOCTH OYEHb
crapa. Rak oHa Bo3Hukriaa? fl xo4y mokasaTb, UTO OHa BO3HUKIA
M3-3a CIOHHOCTH KOHTUHYYMa, KaKk Opyue 3allUThbl OT Hee.

RakuMm o6pa3oM K JpeBHMM aTOMHUCTaM MNpUIIAa UIeA aTo-
MusMa matepuu? CerofHs 3TOT BONPOC NpEACTAaBIAET He TOJb-
KO MCTOPUYECKU UHTepec, OH CTAHOBUTCA 3MUCTEMOJOTUYECKU
peneBaHTHBIM. JTOT BOIPOC MHOTJA 3aJal0T B UHOU ¢dopme —
¢ WUHTOHAUUel KpaiiHero M3yMmiIeHUA: KaK 3TH MbICIUTENH, 00-
JafaBiIve KpaiiHe CKYOHbIMU 3HAHUAMU 3aKOHOB (PUBUKHM U YK
TeM Iaye COOTBETCTBYIOUINX DKCIIepUMeHTalbHbIX (PaKTOB — Kak
OHU BBIILIY HA NPABULbHYI0 TEOPUIO COCTaBa MaTepHalbHbIX Tea?
WHorpa nropneit HacToNbKO cOUBaeT ¢ TOJMKY 3TO «yJadyHoe Ioma-
JaHuey, YTO OHU OOBABIAIOT €ro clydyailHbIM COBIAJEHUEM U OT-
Ka3bIBalOTCA OTAATh NON#HOE JpeBHUM aToMucTaMm. OHU 3aABIA-
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IOT, 4TO WX aTOMHaA TeopuA Oblla coBeplIeHHO 6e30CHOBaTeNb-
HOI Joragkoii n BHOJIHe Morija okasaTbcA omubkoil. HeT Hys bl
rOBOPUTb, YTO K TAKOMY CTPaHHOMY BBbIBOJY NMPHUXOJAT TOJIbKO
yueHble, a He Klaccuyeckue SHIMKIONeUCThI .

fl He paspmensto sTy Toury 3peHus. Ho Torma A monmeH oT-
BeTUTb Ha BONpPOC. ITO He OYeHb CIO0#HO. ATOMUCTBHI U UX HUJeH
He NOABUJINChL BHE3allHO U3 HUYero, UM NpejllecTBoBa/o 60/bIloe
pasButue, HauaBieecd ¢ Paneca us Munera (ok. 585 10 H.3.) 6o-
Jee yeM 3a CTO JIeT [JO 3TOr0; OHU IPOROIAAIOT MOUIHYIO JUHUIO
HoHulickux duiocodon «pusncar. Ix HemocpeacTBEeHHbIM Ipej-
IeCTBEHHUKOM II0 3TOH JMHUU Obl1 AHaKCHMeH, [JlaBHOe y4eHue
KOTOpPOTro 3aK/i04ajloch B NOJAYEePKUBAHHM NEepBOCTENEeHHON! Bask-
HOCTH «pa3peeHus n cryuenusy. I3 BHUMaTelILHOTO paccMoTpe-
HHA eeJHeBHOr0 ONbITa OH chOpMyIUpOBal Te3HUC, UTO Ka#Jblii
KYCOK MaTepuu MOeT HaXxoOUTbCA B TBEPIOM, *KUAKOM, raso-
00pa3HOM U «OTHEHHOM» COCTOAHMAX; YTO U3MeHeHHe COCTOAHUA
He npejoJjaraeT U3MeHeHuA NPUPO/bl, a BbI3bIBaeTCA reoMeTpU-
YeCKH, Kak Obl pacIpocTpaHeHUEM OJHOTO M TOTO #e KoIudecT-
Ba Marepuy Ha Gonbuivil 00beM (pasdpeseHue) WM, NpU o6parT-
HOM Ilepexojie, yMeHbIleHUeM UM cAaTueM. JTa ujed HacTOIbKO
yMecTHa, 4YTO cOBpEeMeHHbIe BBeJJleHUf B QU3NKY MOI'YyT [IepeHATh
ee 6e3 Kakux-1u6o u3amenenuil. Bonee Toro, 3TO onmpejelneHHo He
Ge3ocHOBaTelbHaA Jorajka, a pe3ylbTaT TIlaTelbHOro Haboe-
HHAL

Ecau BbI nocrapaerech yCBOUThb UJel0 AHaKCHMeHa, TO ec-
TeCTBEHHbIM 06pa3oM NpHUAETe K MbICIHU, UYTO U3MeHeHHe CBOUCTB
MaTepuH, CKaskeM, IpH pa3peseHnH, J0M*HO BbI3bIBaTbCA yaale-
HHeM ee yacTeil Ha GoJibluine paccTogHUA Apyr oT apyra. Ho sto
4pe3BbIYaliHO CI0KHO IPeJCTaBUTh, €C/Ii Bbl cYMTaeTe, YTO MaTe-
puA npejcTabifeT co00il HenpepbIBHbIN KOHTUHYYM. YTo OT yero
JO/KHO yAalnATbeA? MaTeMaTHKU TOIl BIIOXM cYMTald, YTO NpA-
Maf cOCTOUT UX TouyeK. C 3TUM, BEpOATHO, Bce B MOPAJKe, €CIH
ocTaBUTh NpAMYIo B Nokoe. Ho eciiu 3To mamepuaavnas npamas,
KOTOpPYIO Bbl pacTArMBaeTe, — Heyell ee TOYKU He yAajAloT-
cA IpYT OT Apyra, o6pasys mycToThl? 160 pacTAxeHNe He MOzKeT

INeedless to say, it is always a scientist, not a classical scholar, who reaches
this strange conclusion. — IIpum. nepes.
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npouseecmu HOBble TOUKHU, @ TOT #e caMblil HAOOP TOYEK He MOzKeT
HOKPBITH GONbIINI HHTEpBAal.

U3 3TuX cioxHocTell, Komopsle Kpolomcsa 6 3a2a004HOM Td-
paxkmepe KOHMUHYYMA, CAMbI TeTKUI BbIX0J — TOT, KOTOPbIi UC-
N0/Ib30Bali aTOMHUCTBI, 8 UMEHHO, CUNTATb MaTEPUIO COCTOALIEH
13 Habopa «U30JUPOBAHHBIX» TOYEK (CKOpee, MalbIX YacTHIl), KO-
TOpble yAaNAIOTCA APYT OT OpYyTa [IPU pa3pesKeHUU u cOMUMKaIoTCA
Ipy CrylIeHWH, OcTaBaAch MpU 3TOM HeusMeHHbIMU. [locnenHee
ABJAETCA BaHBIM MOGOYHBIM MpoayKToM. Be3 Hero yTBepje-
HUe, YTO B B3THUX MpolleccaX MaTepuf OCTaeTCA BHYTPEHHE Heus-
MEeHHO#, 6b110 Ob1 BeCbMa TYMaHHbIM. ATOMHUCTBI 3HAIOT, UTO 3TO
O3HAyaeT: YaCTUIbI OCTAIOTCA HEM3MEHHbIMU, U3MEHAETCA JUIIb
X TeoMeTpuyeckas KoHdurypanual.

TakuM obpasoM, (pU3UKa B ee COBPEMEHHOM BHe — B KOTO-
pOM OHa AIBIAETCA MPAMBIM MOTOMKOM, HENOCPEACTBEHHBIM IIPO-
JOJ#EeHNeM ApeBHell HayKu — Oblia B caMoOM Hayalne, «IPU BbIXO-
Je Ha clieHy», o0bABleHa elaHueM U3bexaTh HeolpeeNeHHOC-
TH, CBOUCTBEHHOI KOHIENIINN KOHTUHYYMa, HeHaJle#Had CTOPOHa
KOTOpPOIi olyliajiach TOrha ocTpee, yeM B Halle BpeMA (3a uc-
KIloYyeHneM Gauskaiiniero mpoiioro). Hama 6ecnoMoniHocTh Ie-
pea MUIOM KOHTHMHYYMa, Hallle[lllafd oTpaieHne B COBPEMEHHBIX
CJ0MHOCTAX KBAaHTOBOW TEOpHHU, HEe MOABUIACH B IOCIeIHEE Bpe-
MA, OHa — KpecTHaA MaTh HayKM, 3Jlaf KpecTHad MaTb, eCld
YroJJHO — Kak TpuUHajuaTasA ¢ef B CKa3Ke O CIAIlIeil KpacaBuile.
Ee 3nomy 3akauHaHUIO JOAroe BpeMsA IPOTHBOCTOANO T'eHHANlb-
Hoe u3ob6peTeHUe aToOMU3Ma. JMO 00BACHAEM, NoYeMYy aAMmoMUIM
0KA3AACA HACMOAbLKO YCNewHOoU, 004208e4HOl U He3amMeHUMOT me-
opueti. OH He ObLN CYACTJIMBOI JOragKoil MbICAUTENEN, KOTOPbIE
«Ha caMOM Jelle HUYero 0 HeM He 3Haluy — OH ObL1 MOIIHBIM
KOHTp3aK/JINHaHUEM, 6e3 KOTOPOro Helb3f ObLIO 060MTHUCH, TIOKY-
Ja ocTaBalcA 370i IyX, TpeOywIuii u3rHaHuA.

fl He Xouy cKaszaThb 3TUM, UTO KOrJa-HUOYAb aTOMU3M OKa-
#eTcA BpIOpOIIEeHHBIM 3a 60pT. Ero 6ecueHHble HAXOAKN — B 0CO-
GEHHOCTH CTaTUCTUUYECKAA TeopHud Telllla — ONpeJeleHHO HUKOT-
Ja He coiayT co cueHbl. Bynymero He 3HaeT HUKTO. ATOMU3M
HaXOAMTCA HA TOpOre cepbe3HOro Kpusuca. ATOMbI — HalIU CO-

LConstellation. — ITpum. nepes.
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BpeMeHHbIe€ aTOMbI, dJIeMeHTapHble YaCTHUIbl — He JO0JAHbI 6osee
CUHuTaTbCA HHGHTHq)HHpreMbIMH o6beKkTaMu. JTo Oojiee CUJIb-
HBIIl OTXOJ OT UCXOJHOH uiaeu arToMma, 4yeMm KTO-1100 Korpa-iubo
MoOI' 1peanoJIoMUThb. Mb1 IOJI#HBI OBITh TOTOBBI KO BCEMY.

HacT au ¢pusndyecKana HeonpeaejleHHOCTb
miaHc cBo60aHOI BoJe?

Ha ctp. 18 4 3aTpoHyn JaBHUI TPYAHBIM BOMPOC, 0YEBUIHOE
NpPOTUBOpeYre Me#AY JeTePMUHUCTUYECKUM B3TAL0M Ha MaTe-
puaibHble COGBITHA W TeM, UTO Ha JaTbIHU HasbiBaeTcA liberum
arbitrium indifferentiae, Ha coBpeMeHHOM A3bIKE — CBOGO/IOI BO-
au. fl monaraio, BaM M3BECTHO, YTO A UMEIO B BUIY: NMOCKOIbKY
MOfi MeHTalbHafA MU3Hb, OUEBHIHO, TECHO CBA3aHa C (HU3MOJIO-
rMYeCcKMMH MpoleccaMd B MoeM (DU3MYECKOM Teje, 0COOEHHO B
MO3Te, M €CJIU TOCIeHAEe CTPOro ¥ OJHO3HAUHO OTpefengITCA 3a-
KOHAMU QUBUKU U XUMUH, TO YTO JeNaTh ¢ MOUM HEOThEMJIEMbIM
YyBCTBOM, YTO A IPUHUMAIO pellleHHe MOCTYNUTh TaKk WM UHaYe,
4TO JeaTh ¢ MOMM YYBCTBOM OTBETCTBEHHOCTH 3a Te pelIeHus,
KOTOpble i IefiCTBUTENbLHO NPUHUMAIOT

HeyxTo He Bce MOM MexaHMYeCKHe AEHCTBUA Mpelomnpene-
JeHbl MaTepUaIbHBIM COCTOAHMEM Jel B MOeM MO3re, BRIIOYad
MoOAM(pUKALUY, BbI3BAHHbIE BHEIIHUMHU TelaMU, U He 06MaH4UBO
JM Moe YyBCTBO CBOGOMIBI U OTBETCTBEHHOCTH?

JTo nopasaer Hac KaKk HACTOAIIAA ANOPUA, C KOTOPOU BHep-
Bble BeTpeTuicA JIeMOKpPUT; OH MOMHOCTHIO 0CO3HAJ €€, HO 0CTa-
BUJI B NIOKOE, MOCTYNUB, KaK MHE KameTcHA, oueHb Myapo. OH oco-
3HaBall ee Bo Bceil nonHore. HeeMoTpa Ha To, YTO OH TPUAEPKHU-
BaJICA CBOMX «@TOMOB M MYCTOTHI» KaK eIUHCTBEHHOTO PasyMHOr0
crnocoba MOHUMaHUA 0GbLEKTUBHON MPUPOMILI, A0 HAC JOIUIUA €ro
BbICKa3bIBaHUA, CBUAETENbCTBYIOIIKE O €0 IOHUMAaHUK TOTr0, 4TO
BCA KapTHHA aTOMOB UM MYCTOTHI GbliIa chOPMUpPOBaHa yejJoBeyec-
KMM pasyMoM IO CBUAETEIbLCTBY UYyBCTBEHHBIX BOCHPUATHIA, U
HUYero Golee; COXpaHWINChL U [Ipyrue yTBEpH#JeHUHA, KOrja OH
rOBOPUT, MOYTH cloBaMu KaHTa, yTO MBI HUYEro He 3HAEM O TOM,
yeM I06ad Belllb ABIAETCA HA CAMOM jielle, YTO TIaBHAafA MCTHUHA
CKpBITa NTyGOKO BO Mpake.
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Anuryp mepeHan ¢usndeckue teopun lemorputa (Memay
IpouyuM, He MpU3HABaAd 3TOr0); 0OJHAKO, OyIyUYn MeHee MYIpPbIM U
CUJIBbHO CTPeMACh NepelaTh CBOMM yueHUKaM OeclnpHcCTpacTHoe,
3[]paBOe U HEONPOBEPHUMOE MOPA.LbHOE OTHOIIEHUE, OH CYHYJICA B
GU3UKY ¥ M306pes cBoM 3HAMEHHUThIE ([eYalbHO 3HAMEHUThIE) OT-
KJOHEHUA aTOMOB — CHJILHO HallOMHUHAIOUINE COBpeMEHHbIE U
0 «HeompejeleHHOCTHY pudnyeckux codbiTuit. 1 He Oymy yray6-
JIAThCA 3/leCh B IOAPOOHOCTHU; IOCTATOYHO CKa3aTh, UYTO OH pasje-
najicA ¢ GU3nYeCcKUM AeTepMUHU3MOM JOBOJIbHO JE€TCKUM METO-
JIOM, He OCHOBaHHOM Ha OIIbITE U I03TOMY He UMeBIEM CleCTBU.

Cama e npobieMa HUKOTAa He Nokugana Hac. OHa oueHb 3a-
MEeTHO BblAelNulach — M0 KpaiiHell Mepe Bblaenuiaach npobiaema c
OYeHb CXOJIHOH so02uveckoll cTpyKkTypoit — npu Apryctune Bia-
#eHHoM u3 ['unmnoHa, Bbilenuaach B BUJE TEOJOrMYECKO anopuu.
Poab 3akona Ilpupoas! urpaet BceBegamluii 1 BceMorymuii bor.
Ho nocronbky aiA tex, KTo BepuT B bora, 3akon [Ipupoabl AB-
afAeTcA, oueBUAHO, Ero 3akoHoM, A, Halo moJiaraTh, He OMWUOYCh,
Ha3BaB 3Ty npo6ieMy N0 CyTHU TOH e caMoii.

Ob6uen3BecTHO, YTO Oonblinoe 3aTpyaHeHUe ABryctuHa biaa-
JKEHHOT'0 3aKJII0Yanoch UMeHHO B 3ToM: bor BceBegyll u BceMo-
ryil, A He MOTY cjelaTb HUYEero, 0 4yeM Obl OH He 3HaJ WIH Yero
Obl OH He Toiesnan (He TOJIbKO cOryamanch, HO ompenendsn). Kar
e, CIpalliBaeTcH, A MOT'y HECTH OTBETCTBeHHOCTb 3a 3T0? fl no-
jJarapo, 4TO peJUruo3Hoe OTHOIIEHHE K TaKoil MOCTaHOBKE BOINPO-
ca B KOHIle KOHIIOB CBeJE€TCA K CleAYIOIeMY: Mbl CTOJKHYIUCh
¢ BeJUKOI TaiiHOIl, MOCTUYb KOTOPYIO HE B COCTOAHUM, HO Mbl
He JOJKHbI NbITAThCA Pa3pellUTh €€, OTPUIlafd OTBETCTBEHHOCTD.
Mbr1 He TOJAHBI ILITAThCA, A XOUY CKa3aTh; UIN HAM, NOHALYL, He
cmoum npITaTbeA, 60 Mbl HEMUHYEMO NIOTEPIUM MHalKYyI0 Heya-
qy. YyBCTBO OTBETCTBEHHOCTHU ABIAETCA BPOMIEHHBIM, HUKTO He
MoOKeT cOpachIBaTh 3TO CO CUETOB.

Ho naBaiiTe BepHeMcA K MCXOAHOI MOCTAaHOBKE BoIpoca M K
poJu, KOTOPYIO B Hell urpaet ¢usudeckuii ferepmunusm. Ectec-
TBEHHO, TaK Ha3bIBaeMbIil «<KPU3UC NPUUUHHOCTU» B COBPEMEHHOIA
¢usnke Bceaua GoibIIYyIO Hafexy Ha u3baBieHHe OT 3TOTO Ia-
pajokca Uld anopuu.

MoseT nu mpoBo3rialleHHad HeonpedeieHHOCMb TO3BOJIUTh
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€60600HOTl 80.€ 3aNONHUThL Mpoben TakuM o6pas3oM, 4TO ce0600a
804U onpedeaum Te coObITUA, KOTopble 3akoH [Ipuponsr ocTaBnfeT
HeonpeneneHHbiMu? Ha nepBblii B3TIIAA 5Ta Hale#1a MPeaCTaBIA-
eTcf OYeBUJHON U NOHATHOM.

Hemenkum dusnukom Iackyanem Hopranom sTa monbiTka 6bi-
Ja chenada (B Takoii rpy6oii ¢hopMe) U B ONpeleNeHHOl cTeneHu
paspaboTtaHa uges. MHe 3To pelleHue NpeAcTaBIAeTCH HEBO3MOH-
HbIM HM (QU3MYECKH, HU MopaibHo. UTo KacaeTcA MepBOro: co-
rIacHO HalIMM COBPEMEHHBIM B3IfilaM, KBaHTOBbIE 3aKOHBI, XO-
TA ¥ 0CTaBIAIOT eIMHCTBEHHOE COOBITHE HEONpeJeNeHHbIM, Npe-
CKa3bIBAIOT BIONHE ONMpeleNeHHYy0 cmamucmuky coObITUI, KoTAa
OHa M Ta e CUTyalud BO3HHKaeT CHoBa U cHoBa. Eciu B aTn
CTaTHCTUKM BMEIIUBAETCA areHT, TO OH HapyllaeT 3aKOHbl KBaH-
TOBO} MeXaHUKM TaK #e HeJOMyCTUMO, KaKk eclid Obl OH BMelIal-
cA — B IOKBaHTOBOH (pU3NKe — B MeXaHHYECKHUI 3aKOH CO CTPO-
roii mpuuuHHOCTBbIO. [lanee, HaM U3BECTHO, UTO He cywecmsyem
cmamucmuku, ONMChIBalONIeil peaKIMIO OJHOT0 U TOrO #e YeloBe-
Ka B OJTHOM U TOIi #e MOpalbHOU CUTyallud — Kak MpaBUi0, OJUH
U TOT e WHIUBUJ, OKa3bIBAIONIUICA B OOHON U TOil e cUTya-
MY, JeiicTByeT OOHUM U TeM e o6pazoM. (O6paTuTe BHUMaHUE,
B MOYHO TaKol e CHUTYallMH; 3TO He 03HAYAEeT, YTO MPECTYITHU-
Ka WIM HapKoMaHa HEBO3MOKHO MEPEBOCHUTATH WM BbIIEUUTH
nyTeMm yOesIeHHA, Ha COOCTBEHHOM NpUMeEpe WIU KaK-HUOYIb
WHaye — IIyTeM MOIIHOI'0 BHEUIHEro BO3[eifiCTBUA; HO CUTYalluA
Oynetr yxe uHoit.) I3 3TOro norudecky cieayer, 4YTo JOmylIeHHe
VMopnana — npsAMoe BeTymeHHe cBOGOJHON BOJH, 3aNoNHAONEl
npo6elbl HeoNpeaeleHHOCTH — CBOJUTCA K BMeIIaTelbCTBY B 3a-
KOHBI IpUpo/s! (axe B hopMe, IPUHATON B KBAHTOBON TEOPUH).
Ho makoii ueHoit Mbl, KOHEYHO #e, MO#EM UMeThb Bce, YTO YTOTHO.
JTO He pellleHHe TUIEMMBbI.

JTo MopalbHOe Bo3pajieHNe CUIbHO NoAYepKUBal HEMEIKUI
dunocod Apuer Kaccupep (M3aruanuuk us HauucTckoit lepmanuu,
croHyaBmuiica B 1945 r. B Hbm—ﬁopﬂe). Ero riny6Gorasa wputu-
ka ugeit Mopaana ocHoBaHa Ha XOpolIeM 3HAHUM MONOMKEHUA Jel
B ¢usuke. Ilocrapaloch BKpaTlle H3J0MUTh 3TO; A Obl cKasal,
OHa cBOJOUTCA K cilenyomeMy. CBo6oaHaA BOJA YelOBEKa BRIIO-
JaeT 3THUYECKOe NOBeJleHHe, KOTOpoe ABJIAETCA ee Haubojee pe-
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JeBaHTHON cocTaBisomeii. Ecin npeanonoxuts (Kak nocrynaer
GONBIIMHCTBO GUBUKOB HAIIUX AHEl ), 4To pu3udecKue cCoGLITHA B
NpocTpaHCTBe-BpeEMEHHU B 00JbIIOI CTENEHU He CTPOro olpejelne-
Hbl, & ABJIAIOTCA YUCTON Cly4yallHOCTBIO, TO 3Ta ciayuvailHaA cTo-
poHa coObITUI, TPOUCXOJAMMUX B MaTepualbHOM MUpe, ompeje-
nenno (roBoput Kaccupep) camoe nocaednee, wmo moxcem Goimo
Pusuveckum koppeaamom dmuieckozo nosedenusn 4vesoserd. Ilo-
CKOIbKY 3TO MOeT ObIThb 4YeM YTO[HO, HO TOJBbKO He clyyaii-
HOCTbIO, 3TUUECKOE NOBeJeHNe onpejendeTcd MOTUBAMU KaK ca-
MOro HU3KOI'0, TAK U Haubollee BLICOKOTO COPTa, OT #MaZHOCTU U
3/100b1 0 HacTofAllel 100BU OIMHHEr0 CBOEr0 U UCKPEHHETO pe-
auruo3Horo nornoHenus. Ilpospaunoe usnoxenue Kaccupepa 3a-
cTaBlAEeT TaKk CUJIbHO IOYYBCTBOBaThb abcypAHOCTh 0a3upoBaHuA
cBOOOOHOI BOJM, BKIIOYAA 3TUKY, Ha u3nuyecKkoil ciydaliHOCTH,
4yTO npenplgylasa npobiemMa, aHTaroHU3M Mexay CB0O0OOJOH BO-
A1 U [eTepMHUHU3MOM, yMeHbIIaeTCA U MpPakTUYECKU HcUe3aeT
HOJ MOI'YYMMH yJapaMu, KoTopble Kaccupep HaHOCUT MPOTHUBHOMN
ctopoHe. «/laxe MeHblell cTeneHy NpeAcKasyeMoCTHy, Jo6aBifaeT
HKaccupep, «gonyckaemoii KBaHTOBO#I MeXaHUKOM, BIIOJHE XBaTH-
J0 6b1, 4TOOBI Pa3pylIUTh 3TUYECKYIO cBOOOAY, eCld KOHLeNua
U UCTUHHOE 3HaueHHe MocjefHell ObLIM Obl HECOBMECTHUMbIMU C
NporHo3upyeMocTbioy. B camom nene, HaunMHaellb pa3MbIILIATH
0 TOM, A€HCTBUTEJbHO JU NpeAnojaraeMbiii napagoKkc HacCTOJIbKO
y#aceH, 1 0 TOM, UTO GU3NYECKUI JeTepMUHU3M, BO3MOKHO, He
BIOJHE NOAXOJAMUNA KOPPeaAT MEHTalbHOro peHoMeHa BOJIU, KO-
TOPYIO He Bcerja Jerko NporHo3upoBaTh «CHApPYy# Uy, HO KOTOPYIO
OYeHb JIErKO NMPOrHO3UpoBaTh «u3HYyTpu». Ilo-Moemy, 3To Haubo-
Jlee IIeHHbIN pe3yabTaT BCell NOJEeMUKM: CTPeJKa BeCOB CKJOHA-
eTcA B [10/1b3Y BO3MOMHONH COBMECTUMOCTU CBOOOJBI BOJU C (U-
3UYECKUM [eTepMUHU3MOM, Korjla Mbl 0CO3HaeM, HacKOJbKO He-
aJleKBaTHYIO OCHOBY 3TUKHU INpejcTaBideT ¢u3ndeckas clyyvaii-
HOCTb. JTY TEMY MOKHO pa3BUBaTh U Aaiblie. MoxHo npuBecTn
MHO:K€eCTBO ¢parMeHTOB U3 103M U POMaHOB, 3aKpeMIAoUuX 3Ty
Mbicab. B pomane [ona Toncyopeu Temuwiti yeemor (dactb I,
13, BTOpoOit ab3al) GecnopAKOYHbIE MbICIH MONOAOrO Yel0BeKa HO-
4bio OPUXOJAT K cienytomeMy: «Ho Bce geno B ToM, 4TO HUKOT A
He 3Haelllb, Kak Obl Bce ObLIo, ecau Obl Bce ObLIO He TaK, Kak
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ecTb. II uTo rpanger, Toxe HeU3BECTHO; U Bce ke, KOrja dTO Ha-
CTYyNaeT, KameTCcA, YTO HUYEro JPYroro U He MOTJO CIYUHUThCA.
CTpaHHO — 10 TOro, Kak 4YTO-TO CHAelaH0, MOHO ObLIO cOelaTh
BCE, YTO YI'OJHO, HO KOT/a clellaellb, OKa3bIBaeTCA, YTO ThI 00A-
3aTelbHO JoM#eH ObLI . . .». B noame Tod Bannenmreiina umeerca
3HaMeHuThI pparment (I1.3):

Des Menschen Taten und Gedanken, wisst!
Sind nicht wie Meeres blindbewegte Wellen.

Die innre Welt, sein Mikrokosmus, ist

Der tiefe Schacht, aus dem sie ewig quellen.

Sie sind notwendig, wie des Baumes Frucht;

Sie kahn der Zufall gaukelnd nicht verwandeln.
Hab’ ich des Menschen Kern erst untersucht,
So weiss ich auch sein Wollen und sein Handeln.

Be ye aware: man’s thinking and man’s deeds

Are not like the ocean’s blindly surging spray.

His inner world, his microcosmus, feeds

The profound shaft from which they pour to the day.
They are needful as its fruit is in a tree,

Unalterable by blindly juggling chance.

Once into a man’s deep core I probing see,

His will and act I'll tell you in advance.

3HaiiTe, NOCTYNKN U MbICIU YelOBeKa —

He BoaHbI cieno ablmaniero Mops.

Ero BHYTpeHHUIT MUpP, ET0 MUKPOKOCMOC —
I'ny6oras maxrta, OTKyJa OHM BEUHO GLIOT KJIHOYOM.
OHu HeoO6xoqUMBI, Kak GPYKTHI HA JepeBe,

OHU He U3MEHAIOTCA [0 BoJe CleNoil ciayJyaitHOCTH.
CToUT TONbKO 3arifAHYTb B AP0 YelOBeKa,

1 MoxHO mpeackas3aThb ero BONIO U AeiCTBUA.

JTo mpaBja, YTO B KOHTEKCTe 3TU CTPOKH OTHOCATCA K
UCKpeHHell Bepe BanneHiiTeiiHa B acTPOJOrUI0, KOTOPYIO Mbl He
CRJIOHHBI pa3fendaTh. Ho He cBUgeTenbecTByeT nu cobia3H acTpo-
JIOrUH, ee HeMpPeoJ0IMMan MPUTAraTeNbHOCTD 1A YeJOBEYeCKOro
pasyMa, KOTOpYlO Ta He TepfAeT MHOI'0 BEKOB KpAAY, B MOJIb3Y
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TOTr0, YTO Mbl He TOTOBbI BOCIPUHMMATH COGCTBEHHYIO CYObOY
KaK Clle[[CTBUE YUCTON CIy4aifHOCTH, XOTA (TOUHee, JUIIb NOTO-
My YTO) OH& TJIaBHBIM 00pPa30M 3aBUCUT OT NPUHATHA HYHHBIX
pemennii B Hy#Hoe BpemaA? (Y Hac oObIUHO HeT MOJHON HHQOP-
Manuu, Heo6X0QUMON A TOr0; U BOT 3[€Cb-TO M BBIXOJUT Ha
apeHy actpoiorus!)

IIpenAaTcTBUEe nMpeacKa3aHUAM COTJIacHO
Huascy Bopy

Ho paBaiiTe BepHeMcA K Hamemy npeaMety. [opaspo Gonee
cepbe3Had U UHTepecHaf MONbITKA 00BACHEHUA 3TOr0 3aTpyHe-
HUA Oblla npeanpuHATa Bopom u ['eiiseHGeproM Ha OCHOBE BBI-
MIEeU3I04EeHHON UIen 0 TOM, YTO CYyIIeCTBYeT HeycTpaHUMOe U
HEKOHTpOJNUpyeMoe B3auMojeiicTBHe Habiiogatens U Habiiogae-
Moro ¢usnyeckoro oovekta. X noruvyeckue paccysaeHUA BbI-
TIAAAT NPUMePHO cileqyomuM obpaszoM. AKo6bI cyllecTBYOMMIA
napajiokc 3aKJIl04aeTcd B TOM, UTO COIVIACHO MeXaHUCTHYEeCKO-
MY BO33pEHHUIO, TIOJNYUUB NOCTOBEPHbIE 3HAHUA O KOHUTYpaluu
U CKOpOCTAX BCeX dJIeMeHTapHBbIX YacTHUl|, Tela YelOBeKa U €ero
MO3ra B TOM YHCJEe, MOKHO NpecKka3aTh ero 106poBoibHbIe Jeii-
CTBUA — KOTOpbIe, TEM CaMbIM, IEPECTAIOT GbITh TEM, YeM OH HX
CUYUTAET, 8 UMEHHO, T0OGPOBONbHBIMU AelicTBUAMU. TOT HaKT, 4TO
garmuiecku Mbl He MOKEM MOIYUYUTh HACTOJIbKO MOJpOGHbIE 3HA-
Husd, He noMoraert. [llokupyeT naixe TeopeTuyeckad BO3MOKHOCTD
npefckasaHuA.

Ha sto Bop oTBevaeT, uTo 3TH 3HAHUA HE MOTYT OLITH TOJY-
4eHbl 8 NPUHYUNe, Jae TeOPeTUUYeCKH, MOTOMY UTO TaKuUe TOY-
Hble HabmMoleHUA NoTpebyIOT HAaCTOIbKO CUILHOrO BMellaTelbCT-
Ba B «00BEKT» (TeJ0 YeN0BEKa), YTO OHO pacnaieTcd Ha OTelbHble
4acTHUIbl — MO CyTH, yObET ero HaCTOAbKO 3¢ (HEKTUBHO, UTO He
OCTaHeTCA Jake Tena [JA 3axopoHeHud. B nwoboM ciayyae, HU-
KaKkoro mpejickasaHuf MOBeJeHUA He NOJYyUYUTCHA, MOKa «0OBEKTH»
He OKaskeTcA JalleKo 3a I'PaHbIO CIOCOOHOCTU NPOABJIEHUA J0OPO-
BOJIbHOT'O TIOBEJEHUA.

YnapeHue, pasyMeeTcfl, Hy}{HO CTaBUTh Ha ClOBaX «B IIPUH-
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nune». To, 4To yKasaHHble 3HAHUA 6 delicmeumelbHOCMu HeBO3-
MOKHO MOJYUYUTH Aasie AJd NpocTeiillero ;1UBOoro opranuaMa, He
FOBOPA Y#€ 0 BbICHIUX KUBOTHbBIX (Tam/lx, KaK 4eJOBeK), BIONHE
AACHO U 6e3 KBAHTOBOW TEOpPUU U COOTHOLIEHUA HeollpedeleHHOC-
TeM.

CoooOpanenus bopa, HecomHeHHO, UHTepecHbI. U Bce e, 10i-
#eH cKa3aTh, HaC OHU CKOpee CTaBAT nepel (pakToM, a He yOerk-
al0T, KaKk 3TO MPOUCXOJUT B HEKOTOPbIX MaTeMaTUYECKUX [O-
KaszaTelbCTBaX: Bbl JOJAHbLI HONycTUTh A u B, U3 yero cienyer
C u D u Tak manee, Bbl He MOeTe He COMIACUTbCA HU C Of-
HUM IIaroM; B KOHIIE KOHIIOB MOABJAETCA WHTEPECHbIN pe3yb-
Tat Z. Ero Hy#HO NpPUHATbL, HO Bbl He IOHUMAaeTe, OTKYyJAa OH
MOABUJICA, JOKA3aTelbCTBO He JaeT HU eJUHON NoicKka3ku. B Ha-
meM ciydyae A ObI CKasal, 4To coobpameHuda bopa mokasbIBamoT,
YTO COBpeMeHHble BO33peHUA B (U3WKe — TIJaBHbIM 00pa3oM B
CUJIy OTCYTCTBHA CTPOroil MPUYUHHON CBA3KM (B CUIY NPUHIIK-
na HeoNnpeleleHHOCTH) — 68 NPUHYUNe ABIAIOTCA NPENATCTBHEM
BbI3bIBalOIIEll Bo3paneHus npeackasyeMoct. Ho HemoHATHO, OT-
Kyla 3To moiyvaetrcA. BBUIy TecHoli cBA3U paccyaeHuii bopa c
OTCyTCTBUEeM HabaiofaeMoil cTporoil IpUUYMHHON CBA3U BbI [Jae
CHKJOHAETECHh K MOJA03PEHUIO, YTO Nepe]l BaMU TO e MpeaioKeHne
I7Iop}1aHa, TOJNBKO THIATeJbHO 3aMacKMpPOBaHHOE C IEeJbI0 3alUThl
ot aprymenToB Kaccupepa.

B nonb3y 3TOro mMosHO mpuBecTH NOBOALI. [leficTBUTENbHO,
A AyMaio, 4To JoJix#eH o6BUHUTL Bopa — xoTfA B gefcTBUTENb-
HOCTM OH OAMH M3 AoOpedmuX Jarojeil, KOTOPbIX MHE JOBEJOCH
3HaTh — B U3JUIIHEH KECTOKOCTH 3a ero npeajoxeHue yOUTb
MepTBY NMyTeM HaOmoaeHud. I He MOHMMalO, KaKON MelIu 3TO
CIYUT. ITO HUKOTIa He JacT HaM COIJIacHO KBAHTOBON MeXaHWU-
Ke NO0JHbIA Habop KoHUrypalnuil u ckopocTell Bcex yacTull, Io-
CKOJbKY COTJIaCHO HAalIMM TEKYIIMM B3rifjJaM 3TO HEBO3MOMKHO.
JKBUBANEHTOM NO.4HO20 3HAHWA KJacCUUeCKoi (PU3UKU B KBaH-
TOBOI (pU3MKe BBICTYINAeT TaK Ha3blBaeMoe MaKCHUMalbHOe Ha-
6110/leHle, KOTOpOe AaeT MaKcUMalbHOe 3HaHUe, KOTOPOe MO-
HO TONYYHUTb, HET, KOTOPOEe HMeeT Kakoe-TO 3HaueHue. Huuezo
80 8324800, NPUHAMBLL 6 HACMOAWLEE 8DEMA, He UCKAIOYAEMm 603-
MONHCHOCMb NOAYHEHUA MAKCUMANLLHO20 3HAHUSA 0 Hcueom meae. Mbl
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JOJ#HBI I0NYCKaTh 3Ty BO3MOMHOCTb 8 NPUHUUNe, XOTA MbI pe-
KpacHo OHUMaeM, YTO IPaKTHUYeCKH 3TO pealnu30BaTh HEBO3MOH-
Ho. Iloo6HOE cocToAHME el B TOUHOCTH TAKOE e, Kak U noaHoe
3HaHUe B KjIaccuyeckoil pusukre. Bonee Toro, TouHo Tak e, Kak U
B KJlacCUYeCKOii PU3UKe U3 MaKCUMallbHOro HabMI0IeH A, Jalolle-
ro cetitac MakcuMalbHOe 3HaHKe, Bbl MOMETEe BLIBECTU 8 NPUHUU-
ne MakcuMalbHOe 3HaHUe B 11000l 6oJiee MO3THUII MOMEHT BpeMe-
uu. (Pasymeercs, BbI JONMHBI MONYYUTh MAKCUMalbHOE 3HAHUE
Take 060 Bcex areHTax, KOTOpble TeEM BPEMeHeM JeiiCTBYIOT Ha
Balll 06'bEKT; HO TO B MPUHINIIE BO3MO#HO 1 CHOBA COBEPIIEHHO
aHAJOrMYHO CIYyYal0 KJIACCHYECKON MeXaHUCTHYECKON (U3UKH.)
dyHIaMeHTalbHaA pa3HUIA 3aRJII0YaeTCA JUIIb B TOM, YTO YKa-
3aHHOe MaKCcUMalbHOe 3HaHKe B 6osiee NO3AHUI MOMEHT BPEMeHU
MOeT 3aCTaBUTb Bac COMHEBATbCA B CaMbIX BBIJAIOMIMXCA 4Yep-
Tax ¢pakTHU4YecKoro HabJII0JaeMoro noBeJeHNA Ballero oGbeKTa B
6onee MO3OHUN MOMEHT BpeMeHU — TeM 0oJblie, yeM Golblie
BpeMeHH IpoijeT.

TakuM o6pa3oM, MOKET NOKa3aTbcA, UTO coobpaxenua bopa
NPUBOAAT K ¢usuieckoll HelpeacKasyeMOCTH MOBEJAEHUA HHBO-
ro Tela B CUIY OTCYTCTBHUA CTPOroil MPpUYUHHON CBA3U, KOTOPOE
yTBep#aaeT KBaHToBad Teopua. HezaBucuMo oT Toro, urpaeT sta
(u3uYecKan HEONpPEeJeNeHHOCThb pelleBaHTHYIO Pojib B OpraHuyec-
KO KM3HU WU HET, Mbl JONKHbBI, A AYyMal0, KaTeropuyeCcKHd OT-
Ka3aThCA OT NpEeIJIOMeHUA clelaTh ee GU3NYECKUM ABOMHUKOM
JOOPOBONBHBIX AEMCTBUIl #UBBIX CyIIeCTB N0 HpUYMHAM, U3JO-
#MEHHBbIM BBIIIE.

YucThIM pe3yibTaToOM fABJIAETCA TO, UTO KBAaHTOBafA TeopusA
He UMeeT HHYero obuero c¢ npobiaemoii ceo6oasl Bonu. Ecau ta-
Kafd mpo6ieMa U CyIllecTBYeT, MOCJeJHUE OTKPLITHA B (U3UKe
HUCKOJIbKO He CHOCOOCTBYIOT ee pelieHuio. CHOBa MPOUUTUDPYEM
dpucra Kaccupepa: «Takum o6pa3om, CTAHOBUTCA ACHO ... 4TO
BO3MOM#HbIe U3MEHEHUA PU3MUECKOl KOHIENIUU TPUUMHHOCTH He
MOrYT UMeTb HENOCPeJCTBEHHOI0 OTHOLIEHUA K THUKE).
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