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Coaep:xanue

TE3UCHI 1978 TOJIA. MEUTA SVMHINTENHA U YTO
HAJ] HEN? CAMOE OBIIIEE PA3BSCHEHUE BOITPOCA UJIN
CUTYALIUU

®U3NKA BCE EIIE B IMTPEIJIBEPUN BEJIMKUX OTKPBITHUIA. ..

[TOCBAIIEHUE

O MAJIOJIOCTOMHON, MEJIKO- U KPYITHOTPYCJIMBOI
MO>KHO JI1 OBONTUCH BE3 POKOBOI'O TTOHATUS SPUPA
Kownen o3HakomMuTeIbHOTO (pparmMeHra.
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TE3UCHI 1978 TOJIA. MEUTA SUHIITENHA
1 94TO HAJI HE1? CAMOE OBIIEE
PA3BSICHEHUE BOIIPOCA NI CUTYAIIIN

B nanHO¥ KHUTe 101 00beTUHEHHEM (DPU3UKYU IIOHUMAETCSI He TOJIBKO JIMIIh TO, UTO

¥Mell B BUILY M 0 4éM MedTan A. DUHIITEHH — 0ObeIMHEeHUE JINIIb IPABUTALIUM U JIEKTPO-
MarHeTu3Ma, HO MU HEYTO HAMHOIO OOJIbIIEE — TOTAJIBHOE OOBEAUHEHHE BCErO U BCs, U3BECTHOIO
Y HEe OYeHb U3BECTHOTO B (PU3MUECKON PEaTbHOCTH. . .

Bort 4T0 B JaHHOM HaNMCAHUK UMEETCS B BUJLY M IPEJIaraeTcs MbITJIMBOMY YMY JIOO03HATE b~
HOI'O YUTATENS. ..

Meura DViHIITEHHA U HEYTO HAMHOTO OOJIbIIIee OCYIIECTBIISIETCS CYyry00 (PU3NIECKUM MBIIII-
JIeHUeM Ha cyry0o (pM3n4ecKOM YpOBHE PEeaIbHOCTH, 4 HE Ha TOM BEJIMKOM MaTeMaTHUYeCcKOM IyTH,
KOTOPBIN UCCIIe0BAT A. DUHIITEWH. . .

N Gynem GnarogapHbl eMy 3a TO IpeAebHOEe, YTO OH JIOCTUT Ha STOM IMYTH, BIOXHOBUB JpY-
T'UX MCCliefloBaTesiell clieloBaTh MyTsSMU MHbIMU, Ooliee (pu3nYecKUMU U Ooliee pe3ybTaTUBHBIMU
B OTHOIIIEHUH KOHEYHOH LIEJIH. . .

Kotopas B neiictBuTeIbHOCTY OecripeieibHa M HA HOBOM YPOBHE OTKPBIBAETCS B €1IE OOJIbIIIeM
BUJIE, TaK YTO BCE HOBBIX U HOBBIX BEJIMKUX OTKPHITUI XBATUT ISl BceX (PU3MKOB BO BCE BPEMEHa. . .

% 3k ok

B Pa3HbIC TOAbl ABTOPOM JaBaJIOCh CAMOE€ pPAa3HOC Ha3BAHUC npennaraeMof/’I KHHUT'N U CaMBbIE€
AOCTOIIPUMCYATECJIBHBIC U3 HUX [IBA.

BO—HCpBHX, Ha3BaHUE CIICAYIOIECC: <<AJILTepHaTI/IBHaH KBaHTOBasAa (1)I/I3I/IK3. Ha Oase KBAHTO-T'pa-
BUTOHHBIX ITPOLIECCOB U ABJIEHUH B 001aCTAX MMPpOCTPAHCTBA

MPOTSAKEHHOCTBIO 10738 — 1075 cm»; 310 HazBaHKe padotsl ot 91 — 92 roza.

Bo-BTOpbIX, Ha3BaHue 1996 rona: «AnbTepHaTUBHASA UCTMHA AJIbTEPHATUBHOW (PU3UKU MUK-
pomupa. OCHOBHBIE HJIEU U TIOJIOKEHUSI 00 00beIMHEHNU I'PaBUTALUH, JIEKTPOMAarHeTU3Ma, TEOpPUU
OTHOCUTEJIHOCTH, KBAaHTOBOI T€OPHH, SIEPHOI (DU3MKU, TEOPUU JIEMEHTAPHbIX YaCTULl U UCUUC-
JeHus (PyH/IaMEHTAIbHbIX MUPOBbIX MMOCTOSIHHBIX KBAaHTO-I'PABUTOHHO-TAXUOHHBIM MEPEHOCUNKOM
(byHIaMEHTaJIbHBIX B3aUMOJENUCTBUI».

* %k ok

DTUX 3aMeYaHUH BIIOJIHE JOCTaTO4HO, YTOOBI NOHATb, O 4YE€EM HIACT pE€Yb B ,HaHHOfI KHUTIC
M HACKOJIBKO OHa COOTBETCTBYCT MHTEPECAM U IIOUCKAM TOI'O WJIM UHOI'O YUTATEJIA. . .
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®U3UKA BCE EIIE B IIPEJ/IBEPUN
BEJIMKX OTKPBITHUIA...
BMECTO BBEJIEHH 1. PABHBIE
3AMEYAHUA 1 IOACHEHU S

UyTb Hosiee nepBoHAYAIbHOE Ha3BaHKE JaHHOW KHUTH, «Ha -3lHIITeIHOBCKMI TPOPHIB B €11~
Hylo ¢usuky. Tesucsl 1978 roga», 3ByunT Tak — «CBepX-3MHINTEHHOBCKOE 00beIUHEHUE (PU3UKU
KBAaHTO-I'PaBUTOHHO-TAaXMOHHBIM CYOCTpaToM MHUKpopeasbHOCTH. Te3ucsl 1978 roaa, B U3I0XEHUH
JOCTYIIHOM [UIsl He-(pM3HMKOB»; T.e. 3Ta padoTa paccuuTaHa jaaxe Ha camoro HEmoarorosieHHoro
yuTartess; Jake OH MOKET BHUKATh M IOHUMaTh O YEM MIET peyb.

W sBnsiercs naHHas kHura, «Haa-siHINTEIHOBCKUI POPBIB B €AUHYIO (DUBHUKY. ..», KPATKUM,
CKaThIM, KOHCTIEKTUBHBIM M3JI0)KEHUEM OoJiee KpYyITHOM 1 (pyHIaMeHTaIbHOI paboTsl «KBaHTO-Tpa-
BUTOHHO-TaXMOHHbIE OCHOBaHU I EKTPOANHAMUKY U (PU3MYECKOTO MUPO3JaHUs B LIEJIOM (JIEKTPO-
JAMHAMUKA B KBAHTO-TPAaBUTOHHOM M3JI0)KEHUH WJIM KPAaTKU1 HAOPOCOK KBAHTO-I'PaBUTOHHOW €IMHOM
TEOpUH MoJ1s1)», 00bEMoM 220 cTpanuil, HayaToll B 1973 — 74 rogax u 3akoH4eHHOH B 79 — 81 rogax.

Tak yx MOIy4nsIoCh, 4TO aBTOPY HECKOJIBKO Pa3 MPULLLIOCH NepeaenbiBath B 73 — 81 rogax sty
OCHOBHYIO, O0JIee KPYITHYIO ¥ 3HAYUTENbHYI0 padOTy Kak eIrHOe 1iejioe Oe3 OOBIIOro N3MEeHEeHHSI
OCHOBHBIX M[IEH, MIOKa OHa MpHOOpea YIOBIETBOPUTEIbHbIN JTUTEPaTypPHBIN BUJ, KPATKUH, SICHBIM,
03 3HAUMTEJIbHbIX CTUJIMCTUYECKUX OrPEXOB.

KpacuBas nureparypHas (popma, BHEIIHUI BUJ, dacaj 37aHUs], OKa3bIBAETCs, MOXKET I0CTHU-
raTbCsli ¢ HAMHOTO OOJIBIIMM TPYJIOM, YeM BHYTPEHHEE COZIEPKAHMUE U CMBIC M3JIaraeMbIX WAEH;
BO BCSKOM Cllyyae JJIs1 aBTOpa IpejylaraeMoi KHUTM TaK OKa3aloch U MOTYYHUIIOCh.

Ho norom o0Hapyxuiock, uto 311 220 cTpaHML] IEpBOHAYaIbHON padoThI (JJake B yIOBJIETBO-
PUTETILHOM JIMTEPATypPHOM BHUJIE) — 9TO YTO-TO CJMIIKOM OOJIBIIOE U YBECUCTOE; 3TO OOJIbILIE MTOAXO0-
JWT IJ1s CHIELMAICTOB, YeM ISl PAAOBbIX YMTATesIel, IPOCTO MHTEPECYIOIUXCS Pa3HBIMU BOIIPO-
caMu (PU3UKHU U (PU3UYECKOTO MUPO3AAHUS.

A moToMy NpHIIIIOCH CAEJATh NOMBITKY 3aTOJKaTh, 3anmuxarsk 31i 220 crpanuu B 30 — 40 crpa-
HMIL, IyCTh Ja’ke€ C HEKOTOPbIMHU KE€PTBOIIPUHOIIEHUSIMU B BECbMa MHTEPECHBIX BElaX, MOMEHTAX
U JeTalisx.

U BOT ceiiyac 3TOT KpaiiHe CKOHIIEHTPUPOBAHHBIM, CKAThIid, CIPECCOBAHHbIN KOHCIIEKT Ooree
KPYITHOH 1 BHYILIMTEIbHOM pabOTHI BHIHOCUTCS Ha CYJ YMTatesiell — M (PM3UKOB, U He-(PU3UKOB, YTOOBI
OHHM XOTb T10 HEMY MOTJIM OBl CAMU OIIEHWBAaTh BO3MOKHOCTH U TIEPCIIEKTUBBI O0beTMHEHN T (PUBHKH
Ha eIMHbIX (PYH/IaMEHTAIbHbIX (PU3MUECKMX OCHOBAHUSX.

Boree npocToe 1 KpaTKoe U3JI0KeHUE B 00IIEM He OUeHb YK TAKHUX-TO U CIIOXKHBIX HAEH 00 3TOM
0OBEJMHEHNHN YK€ HE TOTy4YaeTcsl. ..

% 3k ok

Kak BBOgHOE 3aMeuaHME MMEET CMBICI CKa3aTh, YTO caMoe NepBoHaydasbHoe (o1 1978 ropa)
Ha3BaHUE TAHHOU pabOTHI, « AJIbTEPHATMBHOW KBAHTOBOH (DU3UKU; CBEPX- SMHINTEHHOBCKOE OObE/U-
HeHue (PU3MKHU KBAaHTO-TPaBUTOHHO-TAXMOHHBIM CyOCTPAaTOM MUKPOPEATbHOCTH», OBUIO TAKOBO :

«K 00beHeHNI0 COBpEMEHHOM (PU3UKH U MIOCTPOSHUIO eMHON (hU3UUECKOM

TeOpuu MoJis U MuUpa; mpodiema co3nanus «Kanurana» B (pU3MYECKON HAyKe».

«Kanuran» B puzuke!

Kak 310 HM cTpaHHO (He OYeHb MPHUBBIYHO, HE OYEHb OOBIYHO), HO (PM3MK HAIIEN [yist ceOs
ujieast s BJAOXHOBEHUS U MOApakaHUsA JAJIeKo 3a MpeaesamMu (pu3nyeckor HayKH, XOTs1, KOHEYHO,

7



1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

KpyIHeHIme (pU3UKU-MBICTUTENN ObLTA U OCTAIOTCS BIOXHOBJISIONIMM HACAJTIOM U TOJUTOHOM JIIsI
TPEHUPOBKU M BHIPAOOTKU COOCTBEHHOTO (PU3MUECKOTO MBIIIUICHHUS.

Takum o6pazom, MeuTa 0 «Kanurasne» B prsrke ABUTANIA ABTOPOM JIAHHOW PaOOTHI eIIE CO CTy-
JEHYECKMX JIET, 3aCTaBJIsAsl €ro IbITAThCSl PAaCCMaTpUBaTh BCE M BCS NMOAPSAA B (PU3UUYECKOM MUpE
C TIO3UIIMI KaKOM-TO OJIHOM, €TMHON CyOCTaHIMHY (€IUHBIX (DYHAAMEHTAIBHBIX (PM3MUECKHUX TIPOLIEC-
COB; KBaHT O-TPaBUTOHHO-TAXMOHHBIX — MOKHO TOBOPUTH Ha JAHHBII MOMEHT O0Jiee TOUHO U OIpe-
JIeJIEHHO).

W ceituac 10 3TOM MEUTHI OCTAJIOCh COBCEM HEMHOT'O, COBCEM «MEJIOUb» — [IOCTaBUTh 3Ty U 220-
CTPaHMUHYIO pabOTy Ha MaTeMaTUYECKUI pacyeT, uTo yxke

BOIIPOC U JIJIO JIUIIb TEXHUKHU.

A TouHee — BpeMeHH Y TaJaHTIMBEHINNX (PU3UKOB: KTO M KaK OBICTPO MOCTapaeTcs U CymeeT
cenaTh 9T0, TaK CKOPO OHO BCE U OyJieT. ..

VYxon (pu3MKu CHOBA B JIMJUPYIOLIYIO HAYKY, B JIMAUPYIOIIUN Ueall. . .

% sk ok

Takske Kak BBOJHOE 3aMeYaHue MOXHO U Ha/10 Obl JOOABUTH, 4TO B 73 — 76 rogax 6osee Kpyri-
Hasl, ocHOBHas1, 220-cTpaHnyHasi padota «KBaHTO-rpaBUTOHHO-TAXUOHHBIE OCHOBAHUS JIEKTPOIH-
HAMUKHU U (PU3NYECKOr0 MUPO3/IaHHSI B 1I€JIOM» HOCUJIA ClIe/lylollee Ha3BaHue (BUMTANTECh, BAyMaii-
TeCh BHUMAaTeJIbHee) :

«OCHOBHBIE UEU €AUHON (PU3UYECKON TEOPUH MOJS M MUPA; 00 BOITIOLMOHHO-PEBOJIOIH-
OHHOM BO3HUKHOBEHUH 3JIEKTPOHHO-ITPOTOHHOM (POPMBI ABMKEHUSI MAaTepU U3 TUIPOAUHAMUYE-
CKO-JI0-3JIEKTPOMArHUTHOU €€ (DOPMBbI».

CkavyoK MEeXaHUYECKOro (WM IMIPOAMHAMUYECKOr0) — B a5iekTpomaruuTHoe! . .. (Iloutu To xe,
4TO ¥ (PU3UUYECKOTO — B TICUXHUECKoe. . . ECTh Takast mpobema B COBpeMeHHOM HayKe, caMasl IJIaBHas,
HO B 3aKOYJIKax oOuTamomas. . .)

Ckauok B kauectBe! ['MaponnmHaMuieckoro — B JIeKTpoMarHuTHoe !

Kak Bam HpaBuTcs Takast mocTaHOBKa mpoOneMbl? YTo Takoe 3apsi, OTKyAa U Kak OH BO3HU-
KaeT, UMeeT MPOUCXOXKICHUE, U T. JI.

[Momo6Has TpakTOBKA Belllel U pooyieM, eCTECTBEHHO, He BJIa3WJia HU B KAKMEe PAMKH HUKAKUX
MIPEKHUX MPEICTaBIEHUI U IOHUMaHWI NTpekHeN (PU3UKU U BO MHOT'OM OTBEprajiach, He IpUHUMa-
Jach OpUIMATBHON aKaJeMUIeCKON (PU3UKOM KaK SIKOOBI peayKIIsl, CBEIEHHUE IEKTPOMAarHUTHOTO
K MEXaHUYeCKOMY, BBICIIIETO — K HU3IIEeMY, CJI0KHOTO — K MPOCTOMY (HY, UyTh JIA HU YEJIOBEKa —
K BBICILIUM, HO JIOMBICJISIIIIAM TIpUMaTam, U Tp. T. I1.).

Bo BcsikoM citydyae TakoBbI ObUTH (HACKOJBKO IMOMHIO Ceiyac OHYU U3 CAaMbIX OOW/THBIX U 3ar1aB-
IMX B JyIIy) OT3bIBBI, WM TOYHEE — OTIIMCKH, OTTOBOPKHU (HeXkenaHue OOCYXHaTh MpoOeMy),
13 O(pUIMATIBHBIX HAYYHBIX )KYPHAJIOB U UHCTUTYTOB.

B 10 Bpems kak B JEMCTBUTEIBHOCTU pedb UIET O TOM, KaK HU3Iee, MpocTeiiiee u3-3a CBO-
€ro 4pe3MepHOro, CBEpXTUTaHTCKOTO HAKOTUICHH S KOJTMYECTBA MAET (HAYMHAET MPEICTABIATh COOO0M)
COBEpLIEHHO HOBOE, HEBEIOMOE paHEee KaueCTBO: MEXaHMYECKOE — TMIPOIMHAMUYECKOE; TUAPOAU-
HAMUYECKOE — IeKTPOMArHUTHOE; JIEKTPOMArHUTHOE — XMMUYECKOE; XUMUYECKOe — IICUXUUECKOe
WM 4yBCTBYIOILEE, OIIYIIAOIIEe; YyBCTBYIOIIE-OIIYIIAIOIIEe — CBEPXUYBCTBYIOLIEE WJIU MBICIISILEE,
aymarolree (KOTopoe OIIYIIAaeT, BhISBISET Majedlie U TOHYauIIue MPUYUHbBL XOTb TJe, BhIKUBAs
yepe3 3TO TOXE XOTh I1e); U T. . U T.I1., €CJIM KTO-TO JEUCTBUTEILHO XOUET BBISBJSATH U MIPOCIICKU-
BaTh 1IETIOYKH MOPOKIAOIINX TPUYUH B (PU3NUECKOM U He-(PU3NUYECKOM MUPE.

{B camom Jiesie, BO3bMEM ra3 — BeJb Kaxaas 4aCcTULIA B HEM ITOIUMHSIETCSA TOJILKO YUCTO MeXa-
HAYECKUM 3aKoHaM HploTOHa. B MCXOAHOM ITyHKTE TOJIBKO YMCTasl MEXAHUKA, YUCThIe 3aKOHBI Hblo-
TOHa, 1 Oosbine Hu4ero apyroro! CosepiieHHo Hudero! M otkyna sxe toraa 6epyTcsi 3aKOHbI ra3o-,
a’3po- Y TUAPOTUHAMUKY — 3aKOHBI COBEPITIEHHO He HbloTOHA! — y 9THX YUCTO MEXaHUYECKUX YaCTHII,
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KOTJIa OHU COOMPAIOTCS B OTPOMHOM KOJIMYECTBE B KAKOM-TO OJHOM MecTe, 00béMe? M3 Huuero?
Huotkyna? Jla vetr xe, koHeuHo!... 3 nux camux!... VI3 TOro, 4ro oHM €CTh YUCTO MeXaHUYe-
ckoe!... I3 ckayka B 9TOM KadyecTBe OT €ro Ype3MEPHOro KOJIMYECTBEHHOTO HAKOIUIEHUS B CAMOM
cebe! (Kak syuirie 1 TouHee Bcero BeIpaxas cyTh Aeia emié [erenb...) A mouyemy 3Tu HOBbIE, HEBe-
JIOMbIE paHee 3aKOHbl HOBOT'O, HEBEJJOMOIO paHee KauyecTBa TaKOBbI, a HE JIpyrve, — OTBET Ha 3TO
MOJET JIaTh JIMIIb «KOHKPETHBIM aHAIN3 KOHKPETHBIX OOCTOSITEILCTB», MPOCIICKUBAHKE «CITCIH-
(rueckoit oruku crienupuIecKoro mpeaMeTar», OTHICKAHUE «YHUKATBHOTO KJII0Ua K YHUKAJTbHBIM
SIBJIGHUSIM» ... XOTsI, KOHEUHO, TOJIOBY WJIM IIEI0 MOXHO CJIOMaTh, UIlA (HaXO[IsiCh B TIOUCKE) THe
HAXOJIUTCSI TPAHUIIA ITOTO CKauKa, peodpa3oBaHusi, MeTaMOpP(O3bl. TO KaK C KPeCThSTHUHOM, KOTO-
PBIA paccykJai: a uTo CIYYUTCsl OT TOrO, YTO s TIOJIOXKY Ha OcJia BCEro OAWH MPYTHUK... OQuH npy-
TUK Belb HUYErO He U3MEHMT, HUKaKoro 3¢dekra He MpOou3BeAET... BOT U JIOKUI MO MPYTHUKY,
MOKa OCEJT He CBAIWJICS, KAUeCTBEHHBIN CKauOK He mpeteprien. .. M 3Ta joruka, Joruka JuaiekTUKy,
JIOTMKAa KaueCTBEHHOTO CKauykKa B MHOE JEUCTBYET HE TOJILKO B (pU3MUecKoM Mupe. TOYHO Takike
BO3HUKAIOT ONIyIIeHus (v Oojiee ApeBHee Ha3BaHWE — MyIIa; CIIOCOOHOCTh K UYBCTBAM U OIIIY-
HICHUSIM, TEPEKUBAHUSAM) — OLIYIICHUS] MPUATHOTO-HEMPUATHOTO, KUCJIOTO-CIAAKOrO KaK camble
MepBOHAYAIbHO-(DYHIAMEHTAIbHO-UCXOHBIE — U3 YMCTO XUMUYECKUX CBOMCTB YMCTO XUMUYECKUX
T.€. COBEPILIEHHO MEPTBbIX, HUYETO HE ONIYIIAIOIINX, HEOMYIEBIEHHBIX MOJIEKY/I U aTOMOB, KUCJIOT
¥ OCHOBaHUH. BO3HMKAIOT KaK MHTErpaibHOE CBOWCTBO IIEJIOr0, KOTOPOE HauMHAeT 00/1a1aTh TAKUMU
CBOWCTBAMHU, KQUeCTBAMH, XapaKTEPUCTUKAMU, KOTOPHIX HET Yy €UHUYHBIX JIEMEHTOB CHUCTEMBI. . .
UpesmepHoe KOIMUYECTBO, CBEPXTUTAHTCKOE KOJIMYECTBEHHOE HAKOIUIEHUE NAET KaueCTBEHHbIN CKa-
YOK BO YTO-TO COBEPIICHHO MHOE, COBEPIIIEHHO HeBeJIOMOe paHee. .. }

31O 0OCTOATENHCTBO — UYpE3MEPHOE KOIMYECTBO KaK MOPOXKIA0Iast MPUYMHA HOBBIX (PyH/1a-
MEHTAJIbHBIX KaYeCTB M XapaKTePHUCTHK, YPOBHEW U (hOpM peasibHOCTH, OBITUS -HYKHO 0CO00 BbIJIE-
JIMTh W TIOMYEPKHYTh, YTOOBI UMETh XOTh KaKKe-TO MPEJICTABIEHHUS O CAMbIX OOJIBIUX U TJIABHBIX,
MarucTPaJIbHBIX HAMPABJICHUSX Pa3BUTHS (PU3UKU B CAMBIX OJIVKAWIIMX W HE COBCEM OJIMKAMIINX
BpEMEHax.

Nb60o nuie mipu TakMX TEpPMHUHAX U TOAXOMAX MOXKHO aHAIM3MPOBATh (PyHIAMEHTAILHbIC
OCHOBBI (PMBMYECKOTO0 MHpa — BO3HMKHOBEHHE MPOCTPAHCTBA M BPEMEHH, BEIECTBA U SHEPIUH,
TMOKOSI Y JIBVKEHU S, U3 TOTO, YTO UMU COBEPIICHHO HE SIBJISIETCS, HO MOPOXIaeT OO0 Kak coBep-
IIIEHHO HOBYIO Y HEBEJIOMYIO PaHee PealbHOCTb. . .

% sk ok

B 3TOM KpaTKOM MpeAncIOBUH HAI0 OBl TAKKE OTMETUTb, UTO, KOHEYHO, BO3MOKHO OObEINHE-
HUe (PU3UKU Ha MHOTO Oosiee IiyOOKHMX M (DyHIaMEHTAJIbHBIX OCHOBAHMSIX, YeM KBAHTO-TPaBUTOH-
HbI€ U KBAHTO-TaXWOHHBIE MPOLIECCH] U SIBJICHUS.

ITO SICHO ClieqyeT U3 JaHHON padoThl M YIIOMHHAETCS B HECKOJIbKUX €€ MecTax.

Peub uznér o Hymp-peanbHOCTH — O 0 o™’ npoctpaHcTBa U 0 ceK. BPEMEHU; O HYJb-peasib-
HBIX OCHOBaHUsIX (PU3NYECKOI 1 MOA(DU3NUECKON peaIbHOCTH; O BOSHUKHOBEHUH OTCIO/IA ABUKEHHUS,
NPOTSKEHHOCTH, BHEIIHUX ¥ BHYTPEHHHUX CUCTEM OTCYETA, TPEXMEPHOCTH MPOCTPAHCTBa, = 3,14. ..,
CUJIbl, HAIPSKEHHOCTU, UHEPLIMOHHOCTH U T. 1.

OueHb ¥ OYeHb BO3MOXHO OoJiee TIyObokoe 1 (pyHAaMeHTaIbHOe OObEeANHEHEe (PU3UKH, YeM
yepe3 IPaBUTOHBI U TAXUOHBI (YEM Ha HUX U MOCPEJCTBOM HUX).

Hyinb-peanbHoCTb 1 €€ OeCKOHEUHO OOJIbIIIMe CKOPOCTH NepeMELLIeHH s — BOT CJIEyIOIIUI JTar
pa3BUTHSA U 0ObeIUHEHUs (PU3MKH, BOT Ha KaKOM IepeHocuuke B3aumonencTsuil. (Pa3 eciu mpo-
JOJKUTD JIeNI0 DUHIITEHA — Pa3rOHATHCS JO BCE OOMBIINX U OONBIIMX CKOPOCTE, TO MOXKHO OOHa-
PYXUTH elle Oosiee MoTpsicaolye MpeoOpa3oBaHus MPOCTPAHCTBA U BPEMEHH, YEM Te, Ha KOTOpbIE
BhIIeN oH! BIioTs yike qaxke 1o uX mpeodpa3oBaHKs B CBOIO MPOTHBOIOIOKHOCTh, B CUITY U Belle-
CTBO, B MACCy M SHEPIUIO, B JIEKTPOHBI U MPOTOHBI. .. KapTHHOUKA JOBOJBHO OLIApAIIMBAIOIIAS. . .
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

[Mpencrabnsiere? KoHeuHo, B COOCTBEHHOM cUCTeMe OTCUETa Bbl Kak aHCaMJTb-COBOKYITHOCTD 3JIeK-
TPOHOB U MTPOTOHOB U Bairie coOOCTBEHHOE MPOCTPAHCTBO U BpeMsl aOCOMIOTHbI, HEW3MEHHBI. AGCO-
moTHO Hem3MeHHbI! Ho B Apyrux cucremax orcuéra... Bc€ omapammBaioiiee He Tak... B Oecko-
HEYHO OBICTPO JBUXKYIIECHCS CHCTeMe OTCYETa Bariie mpocTpaHCTBO M BpeMsl MPEJICTABISIOT COO0M
CIUIOIITHOE BEIIeCTBO M SHEPrHlo, CIUIOIIHbIE JIEKTPOHBI M MPOTOHBI, a Baie ¢usunyeckoe Telo,
€ro 3JeKTPOHBI U MPOTOHBI, — OECKOHEYHOE MPOCTPAHCTBO U BpeMms... Kak Bam HpaButcs Takas
Bama ku3Hb B cucteMe oTcuéra HabOmonartesiss, OECKOHEYHO OBICTpO Tepemeraolierocsi? Bor Bcé
TOT K€, Ja COBEPIIEHHO He TOT. .. Jlo CcrulomHoro neperyra. .. A BC€ Ha4asaoCh ¢ OTKa3a DUHIITERHA
OT abCOJTIOTHOTO MPOCTPAHCTBA M BpeMeHn HbIoTOHA ¥ BBEICHUS] UM COOCTBEHHOTO, WH/IMBU/IYaTTb-
HOTO TPOCTPAHCTBA Y BPEMEHU ISl KaXJIOW CHUCTEMBI OTCUETA, KOTOpOoe aOCOTIOTHO, HEM3MEHHO
B 9TOM CHUCTEME OTCUETa U OTHOCUTEJIbHO, U3MEHUMBO, COKpPAIlAEMO-PacIiupsieMO BO BCEX IPYrux
cHCTeMax OTcYeTa, JIOCTAaTOYHO OBICTPO MBUKYIIUXCA. .. OTHOCUTETBHOCTh, OTHOCHTEILHOCTh, OTHO-
CHUTEJILHOCTS. .. OJTHO U TO ke B Pa3HBIX CUCTEMaX OTCUETA COBEPIIIeHHO pa3Ho!... M Takum obpazom
MOXHO T0OPaThCs OT KHUYET0» «UEMY-TO» U «BCEMY» ... XOTs, COOCTBEHHO, BCE HAUMHAETCS C TOTO,

YTO CaMO 3TO «HUYTO», HYJIb-PEATbHOCTh, () em?, 0 cek. Toxke COBEPIIIEHHO Pa3HbIE B Pa3HBIX CHCTE-
Max OTCU€Ta, UMEIOIIMX PEe3KO pa3Hble CKOPOCTH ABWkeHUs. Ho B J0OOM citydae 3T0 Hy/b-ObITHE
BIIOJIHE TTOAXOIMT TOJ CYOCTaHIIMIO B Havasie Mupa... Hu4yTh He MeHbIIle, YeM rPaBUTOHBI M TaXH-
OHBI, TIOIXO/UT... A MOTOMY U OObeqrHEeHNe (PU3UKU Ha ero Oasuce MOXKET ObITh HAaMHOTO Oojiee
3HAUUTENIBHBIM M I'PAHJMO3HBIM, YeM Ha 4EM-JIM00 OpyroM... Y Mmosozble, TalaHTIMBbIe U (PU3HUKH,
Y MaTeMaTHKHU — A€M TEOPHIO O BCEM 3TOM?...)

KoHeuHo 1 ecTecTBEHHO, UTO 3TO 00beIMHEeHHe (PU3UKY Ha HYJTb-PEaIbHbIX OCHOBAaHUSIX (PU3HU-
YECKOI peasibHOCTU Mepe] JIMLIOM KBAaHTO-IPaBUTOHHO-TAXMOHHOM TEOPUH (PU3UUECKOro MUpPO3a-
HUS (B KOTOPOU T'PABUTOHBI, TPABUTOHBI U €11Ie Pa3 TPaBUTOHBI, OTIMYAIOIIMECS APYT OT APYTra JIUIIb
CIIMHOBBIMU XapaKTEPUCTUKAMH, OOBSICHSIOT JEKTPOCTATUIECKO-KYJIOHOBCKOE, MarHUTHOE, 2J1eK-
TPOMArHUTHOE W I'PABUTAIIMIOHHOE B3aMMOJEUTBHE, a TIPOLIECCH U CBOMCTBA T'PABUTOHOB OOOCHOBBI-
BAIOTCsI KBAHTO-TAXMOHHBIM YPOBHEM PEAIbHOCTH) OyZIeT BBIIISIIETh Kak AudepeHInaIbHO-UHTe-
rpajibHOe MCUYMCIIeHHe Tiepe]l ayreOpoii wim anredpa — nepeft apuMeTHKOM.

Ho tem He meHee!

BHe Bcskoro comHenus!

MO3XHO, MOKHO HBIPSATh B HAMHOTO OoJiee ITyOOKHe ¥ CyOCTaHIIMOHAJIbHBIE YPOBHH peajlbHO-
CTH, YeM T'PaBUTOHBI ¥ TAXHOHBI!

Kro xouer — tor mMoxer aenarb 310! (HekoTophlii nepBOHaYalbHBII TPAMIUIMH JAJI1 TOTO
TOJIBKO UTO HEMHOI'O OITMCaH. . .)

Ho cam aBTop B maHHO# padoTe Ipeasaraet To, 4TO y HEro ecTb — U pa3padoTaHo JOBOJIBHO
AETAJIbHO M MOAPOOHO, a He KJIOYKAMHU U MOMEHTaMH, — 00beIMHeH!e (PU3HUKH JIUIIb Ha KBAHTO-
I'PaBUTOHHO-TAXMOHHBIX OCHOBaHMSIX, HA KBAHTO-TPABUTOHHO-TAXMOHHBIX HOCUTENSX-TIEPEAaTIH-
Kax (prU3NYecKoro B3auMOJEHCTBUSI.

910 KOrAa Teopusi (POTOHA CTPOMTCS MO MOJOOUI0 TEOPUM NEKTPOHA W MPOTOHA, HO JIMIIb
¢ (hyH/IaMEHTaJIbHBIM OTJIMYMEM B KOJIMIECTBEHHBIX XapaKTEPUCTUKAX 3THX Yactuil. { Eciu anexkTpon
Y TIPOTOH BPAIIAIOTCS U MYJIbCHPYIOT HA OKOJIOCBETOBBIX CKOPOCTSIX, TO (POTOH, €ro MOBEPXHOCTb,
BpalllaeTCs U MyJIbCUPYET Ha OKOJIOTAXMOHHBIX CKOPOCTsIX. EcM U3 3/1eKTpoHa, POTOHA CO CBETO-
BOI CKOPOCTBIO BO BCE CTOPOHBI PABHOMEPHO BBUIETAIOT TPABUTOHBI KAK KBAHTHI EKTPOCTATHYE-
CKO-KYJIOHOBCKOTO, MATHUTHOTO ¥ I'PAaBUTALIMOHHOTO TOJIeH, PEaKTUBHOW CUJION OTa4YM TIPH BbLIETe
obecrieunBasi CxaTue-Hepacnaj] JMeKTPoHa, MPOTOHA, TO U3 (POTOHa PAaBHOMEPHO BO BCE CTOPOHBI
C TAXMOHHOW CKOPOCTBIO BBUIETAIOT KBAHTBI-TAXHUOHBI, PEAKTUBHAS CHJIA OTAA4YX KOTOPBIX IPH BbLJIETE
obecrieunBaeT cxxatre-Hepacnaja (OToHy — BelecTBy (POTOHHO-CBETOBOMY. UyTh Jpyrue rnosieBbie
YACTUIIB! 3ITYyYAIOTCS C UyTh APYTUMH KOJMUYECTBEHHBIMH XapAKTEPUCTUKAMU — BOT U BCE OTJIMUHME
BPAIIAIOIINX U MY/ IbCUPYIOIIMX JIEKTPOHA, IIPOTOHA OT BPAIIAIOIIETOCs U MYJIbCUPYIONIEro (hoToHaA. . .
JI71s1 cylecTBOBaHUS ke, CKATHsI-Hepactiajia TAXMOHA HaJI0 BBOJMTH elle OoJiee MeJIKHe U ObICTphIe
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

YACTHIIB YK€ B 00bEMaX MPOCTPAHCTBA MPOTSKEHHOCTHIO 107 - 107" ¢um... 10 TnpeiebHbIE
[TyOMHBI KBAaHTO-TPABUTOHHO-TAXUOHHOM €IMHON Teopuu noss. .. Uto riyOxke — yxe BHe e€. .. }

Bc€ 310 TOXE Ha/O pa3padareiBaTh; PadOTHI U TYT XBaTaeT, MPe0CTaTOYHO

(0cOOEHHO B OTHOIIEHMH MATEMaTHUYECKO-KOJIMUECTBEHHBIX PACUYETOB BHYTPU-IIEKTPOHHBIX
Y BHYTPU-(OTOHHBIX MPOIIECCOB, SIBICHUHN U COOBITHI).

A notomy (paccyxaas puiocoCcKkr) MOXKET U He HaJIO CIIUIIKOM TOPONUTHCS ?

MoxeT XO0Tb HEKOTOpOe BpeMs JIydllle He XaJHU4yaThb CO CIMIIKOM-YCTPEMJICHUEM BIIEPEN
(He THaTh Jomaaen yepecuyp ObICTPO BIEPENR U BIEpEN), a ObITh TOBOJBHBIM TE€M, YTO €CTh U CHa-
Yajia BbKaTh BCE BO3MOXKHOE U3 TOTO, YTO €CTh, U3 TOTO, YTO YK€ JOBOJILHO JIETAILHO M MOAPOOHO
pazpadboraHo?

BeikaTh BcE€ BO3MOXKHOE B T.4. U IIPEXK/E BCEr0 U3 TEOPUM (POTOHA KaK COBOKYITHOCTH CTPOTO
OpPraHU30BaHHBIX U MEPEXOAANIMX APYT B Apyra (IUIaBHBIM Pa3BOPOTOM OCEW CBOETO BpallleHHUs]) rpa-
BUTOHOB JIEKTPHUECKOTO, MATHUTHOTO ¥ I'PAaBUTALIMOHHOTO TI0JIed, 00BbEAUHSIEMON B €IUHOE U M-
POIMHAMUYECKH MOT'yYee LIeJI0€ U3/ yYeHUEeM TaXUOHOB — MX PEaKTUBHOW CUJION OTauu [PU BbLUIETE
13 MOBEPXHOCTU (poTOHA?

Benp u3 Takoil Teopuu (poToHA cpasy, MIHOBEHHO ciieyeT, uTo 3¢dekt Xadoa, 3HaMeHH-
TOr'O KPAaCHOTO CMEILIEHH S B CIIEKTPaX aTOMOB JAJIEKUX raJIaKTHK, TOPOXKJAEeTCsl BOBCE He 3(pheKToM
Horutepa, He yOeraHreM OT HaC TaJlaKTUK (12 emé v y&ke ¢ HEBO3MOXKHOM, IOrMOEIbHOM, pa3pyIlu-
TEJIbHOM J1JI51 MacC TOKOs1 CBEPXCBETOBOM CKOPOCTBIO! — TAKOBBI ceifuac OOHApYKUBAEMBbIE BETUIMHBI
KPacHOTO CMEIIEHHsI B CIIEKTPaX CaMbIX OTAAJIEHHBIX 00beKTOB BeenenHo, ecu BepuTh B Jorep-
MPUYMHY 3TOTO CIIEKTPAIBHOTO CMEIIEHHSs), @ HEUYTO COBEPIIEHHO MHBIM U aOCOTIOTHO €CTeCTBEH-
HBIM, HE HAJyMaHHbIM U HE IPUAYMAHHBIM Y€JI0BEUECKOMN r0JI0BOM !

[Topoxgaercs MpocTo yMeHbIIEHUEM, OTepel Macchl (POTOHA, YXOAAIIEH Ha U3TyYEeHUE TaXU-
OHOB B T€UEHUM MUJUIMAPIOB U AECATKOB MWUIMAPAOB JIET IyTelecTBusl (potoHa Bo BceneHHoW,
TMIOKa OH JJOXOJUT JI0 HAC CO CTOJIb TUTAHTCKUX PACcCTOSIHUY, Tie SIKOOBI pon3o1en bonbioi B3pbis
(1 KaK MbI OECKOHEUHO OBICTpee W paHbIlle CBETa OKa3aJMCh B JAaHHOM MecTe BceleHHOM, YTOOBI
BOCIIPUHUMATD 3TOT CBET Ceiluac -COBEpLIEHHO HeMOHATHO! Mbl uto? BHe atoro Bonbioro B3peisa
obun? Kak 310 Tak? He mogma€rcst 3710 HUKaK HUKAKOMY TIOHMMAHUIO M OCMBICIICHUIO; HE BHYIIIAET
HUKAKOH MCTUHBI U JOBEPUS K ce0e TAKOM X0/ MBIIILICHHS]).

[Torepst Macchbl (pOTOHA HA U3ITyYEHUE TAXMOHOB B TEUEHUU KpalHE TMIAHTHEUIIUX TIPOMEKYT-
KOB BPEMEHU — BOT MOJUIMHHAS MPUYMHA SIBJIEHUS] KPACHOTO CIBUIa B CIIEKTPax aTOMOB AAJIEKUX
rajJaKkTuK !

Bcé€ ecrectBeHHO 1 camo coOol pasymeetcsi! Y o-ipyromy mnocie KBaHTO-TPaBUTOHHO-TaXH-
OHHOW TeOpuu (PU3MUYECKON PEeabHOCTH YK€ HUKAK HEJb351 OTHOCUTBLCS K 3TOMY siBjieHu0! Tonbko
KaK K Hen30e:KHOMY, KaK K JOJDKHOMY ObITh M MIMETh MeCTO, pa3 (pOTOH 00eCreurnBaeT CBOE CyIlle-
CTBOBaHME, CBOW HEPaCNai-0ObeIUHEHNE B €IMHOE 1IeJI0e U3TyUYeHUEM TaXMOHOB, MX PEaKTUBHOU
CWJIOW JJaBJIEHUsI TIPU BbLIeTe ! . . .

Tak, 4TO Terepb Mo BETMYNHE 3TOr0 KPACHOTO CMEIEHHU I MOJKHO HAIPSIMYI0, Oe3 BCSKHUX BOC-
MOMMHAHUH M OIIs10K Ha 3¢ ek [orniepa, BBIYUCIATh pacCTOSIHUE 10 TEX WM MHBIX 3BE3/1 U rajlak-
tiK! KoTtopele ObUIM, HAXOOWINCH HA CTONb (PAHTACTUYECKUX PACCTOSHHSIX OT HAC elle JECSTKH
U JECATKY MUJUIMAPAOB JIET TOMY Has3al, YTo BOT JaXe CBET, HAKOHEeIl-TO, T0OpaJICsl IO HaC Yepes
CTOJIbKO MHOTO BPEMEHH. ..

A eciu BCE TaK, €CJIM CTOJIb TMTAHTCKUE PACCTOSIHUS MEK1y 3BE3JHBIMU CUCTEMAMU CYIECTBO-
BaJIM €1l IECATKHU U JECITKU MULJIMAPIOB JIET TOMY Ha3a[, TO, CJIeJOBaTeIbHO, HE MOIJIM U HE MOT'YT
(boTOHBI IPUXOOUTH K HAM U3 KAKOTO-TO MeCTa Kakoro-1o bosbioro B3peiBa mpocTo u3-3a orcyT-
CTBHS 3TOro Mecrta v 3toro B3peiBa Bo Beesnennoii! (Hy, He Obu10 3T0Or0 B3psia 10 — 15 — 20 mup.
JIET, €CJIM 10 HAC TOJIBKO ceiiuac JOOMpaeTcsi CBET OT TeX 3Be3[, UTO ellle TOTAa OTCTOSUIM OT HAaC TaK
JIAJIEKO, UTO CBET OT HUX, HAKOHEII-TO, AOMO3 /10 Hac 32 3tu 10 — 15 — 20 mipa. ner...)
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

W copepiieHHO Apyrasi, He peBOMIOLIMOHHO-B3PbIBHAS, & TUXO-3BOMIOLIMOHHAS KApPTUHA TUXO-
3BOJIIOLIMOHHOTO BO3HUKHOBEHM 1 JIEKTPOHOB U IIPOTOHOB BO BeesleHHoi noityyaeTcsi B KBaHTO-T'pa-
BUTOHHO-TaXUOHHOW TEOpUM (PU3NYECKOIN pPEaIbHOCTH.

TprUIMOHBI JIET Ha3a[, CyHIECTBOBAJI YUCTO MEXAHUYECKUI I'a3 YUCTO U EIIE Pa3 YMCTO Mexa-

HUYECKHX YacTHUI] pa3MepoM (IHaMeTpOM) MOPsIIKA MPUOTM3UTEILHO B 1074 - 107% cm.

M BOT TPWITMOHHOJIETHSISI SBOJIOLMS 3TOrO YMCTO MEXaHWYECKOrO raza 4ucTo MexaHuye-
CKMX 4YacTul] (ECTECTBEHHBIM OTOOPOM BCEBO3MOXKHBIX CIIOCOOOB MHTErpalu-anudGepeHImaium,
KOHIICHTPAIMU-00bEIMHEHUS TUX YMCTO MEXaHWYEeCKUX YacTUYeK ra3a B IMTAHTCKHUE IEJIOCTHbIC
CHCTEMBI, yIapHO-BOJTHOBBIM IPEJK/Ie BCErO CIIOCOOOM; BBIKMII K CYIIECTBOBAHUIO TOT, KTO WU TO,
YTO OKA3aJI0Ch CIIOCOOHO Ha 3TO 00bEMHEHNE YUCTO MEXaHMUECKUM CITOCOOOM) MPHBESIa K MOsIBJIe-
HUIO B 3TOM BCEJIEHHOW YUCTO MEXaHUUECKUX SIBJICHU MOIIHENIIINX TUAPOIUHAMUYECKUX, YIAPHO-
BOJTHOBBIX BHUXPe-YJILCUPYIONIHMX SIBJICHUIA W CUCTEM Ha YPOBHE MPOCTPAHCTBA MPOTSKEHHOCTHIO

10721071 CM, KOTOpbIe MeXaHUIeCKUMU CYOCTAHITUSAMU yKe He SIBJISIIOTCS ¥ TIOJTyYaloT Y JIOeH
Ha3BaHUE JIEKTPOHOB U MTPOTOHOB.

Ho o6cyxaarth Takue Bely, MUKPO- U MaKpO-KOCMOTEHHBIE, HAaJI0, ECTECTBEHHO, HE BO BBejIe-
HHUU K TOHEHBKOHN KHUXKUILIC, a B HEJIBIX TPAKTATaX TOJICTBIX-TOJICTBIX )ll/ICCCPTaHI/Iﬁ, 6HaFOCJIOBeHHI)IX
CaMbIM BAOXHOBCHHBIM IMOPLIBOM K UCTHUHE. ..

k) %k ok

Wrak, B nanHO# paboTe aBTOp MpejyiaraeT JIUIIb KBAHTO-T'PABUTOHHO- TAXWMOHHBIN B3IJISA], pa3-
60p 1 aHaM3 (PU3NIECKON peasbHOCTU BO BeeneHHoi, a uto-To Oosee rimydokoe u (pyHAaMeHTalb-
HOE OH OCTaBJIseT (PU3MKaM MOJIOBIM (M cebe — Ha 4yTh OoJiee MO3IH1Ee BPEMEHa).

OTO XK€ caMOe OTHOCUTCS M K IIOCTAaHOBKE BCEW BO3HUKAIOLIEH ceilvyac KBAaHTO-TPaBU-
TOHHO-TAaXUOHHOM (PU3MKHM HA MOIIHEUIINI MaTeMaTUUECKUN aHAIN3, HA KOJIMYECTBEHHBIN pacueTr
BceX (PyHIAMEHTAJIbHBIX, Y3/IOBbIX sIBIEHUN U (P PEKTOB (PU3NIECKOTO MUpa C TOUKH 3pEHUS TIIy-
OOKO BHYTPEHHHX, KBAHTO-I'PABUTOHHO-TAXMOHHBIX MPOIECCOB U SIBJIEHHUI B OCHOBAaHUY MUKPOKOC-
Moca.

TyT aBTOpY TOXE MPUXOAUTCS HAESATHCS OOJbINE He Ha ceOsl, a HA MOIIHEUIIINE KOJJIEKTUBbI
TaJIAHT/IUBBIX (DUBHKOB.

OHM MOTYT OCYIIIECTBUTH HAMHOTO O0JIee MOTYUHIA M CTPEMUTENIBHBIN TIPOPHIB, YEM OJMH YeJI0-
BEK.

Tem Gosee, 4TO aBTOpA JAAHHOW PadOTHI Beeraa OoJblie BiIeKIa K ceOe cHavyana pu3mdecKast
Y JIMIIb TTOTOM — MaTeMaTuvecKasi, KOJIMYEeCTBEHHAs CTOPOHA (PU3MUYECKHUX BOIPOCOB M MPOOIEM;
OH OOJIBIIIe TIONTyYaeT YIOBOJIBCTBUSI OT STOW CTOPOHBI BEIleH U Jea — Ka4yeCTBeHHO-(hU3UIECKOM,
(bUBUIECKO-CMBICIIOBOM | T.[I., @ KOJIMYECTBEHHBIE PACUYETHI 3aXBATHIBAIOT €TI0 OOJIBIIIE U YaIlle BCETO
JIMIIb TIOJ] IABJICHWEM BHEITHUX MPUYHH, TPEOOBAHUN 1 OOCTOSATENHCTB (OHU JIUII 3aCTABJISIOT €10
XOTh UyTh-4yTh IIEBEJUTHCS B STOM OTHOIIICHUH).

BHyTpeHHee BieueHre K MaTeMaTUYeCKOMY aHAIM3Yy PEeabHOCTH Y aBTOPA IaHHOUM KHUTHY BCe-
I71a CTOSUIO M CTOMT Ha BTOPOM IUIaHe Tiepe]] IpyruMu (Oosee BaKHBIMU, TI0 €r0 MHEHHIO) BEIIaMH,
a MOTOMY OH BBIPAXKAET HA/IeK Y, UTO HalAyTCs (PU3UKU U MAaTEMAaTUKH, KOTOPbIE TOCTABAT KBAHTO-
I'PaBUTOHHO-TAXUOHHYIO (PU3UKY U IEKTPOIMHAMUKY Ha MareMaTrudeckuil (byHAaMEHT MaTeMaTH-
YEeCKHX pacy€ToB HAMHOTO OBICTpee, CTpeMUTeNIbHEe U OOIIMpPHEe, BCEOXBATHIBAIOIIE, YEM 3TO Clie-
JIaeT caM aBTOP JAHHOU PaOOTHI.

W Henb34 ke, B KOHIIE KOHLIOB, CBAJIMBATh BCE U BCsl, BCE 3a/1a4H U JIeJla Ha OJIHOTO YeJIOBeKa.

[TosTomMy OueHb onpeNeIEHHO MOTy 00eIaTh 3aHUMAThCS JIMIIb OTHAM — CAMBIMH TPYIHBIMU
Y MYYUTETbHBIMU, MarucTpajbHO-(yHAaMEHTAIBHEUIIUMEI (PU3NIECKUMH TTPOOIeMaMu, BCE JIpY-
roe — Kak IMOJyYUTCs TI0 OOCTOATETHCTBAM.
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N. KykoBckuil. «HaisiHIITEHHOBCKUI MPOPBIB B €AMHYIO (PU3UKY»

C m0060BbIO U YBOKEHUEM K UUTATEIIO, C TIOXKEJIAHNEM €My YCIIEXOB B TOHUMaHUU
HapOXalolIencss HOBOM MUKpOpU3MKU Mukpomupa — M. KykoBckuit
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1. KykoBckmii. «HamsWHIITEHHOBCKWIA IPOPHIB B MHYIO (DU3UKY>»

MMOCBSAIIEHUE

AnbOepTy DUHIITEHHY M «TeM, KTO MPOJIOIKAET U3yvaTh (PU3UKY, MO0 JIIOOUT €€, U HECMOTPSI
Ha TIpeAllecTBylolee oOydyeHHe, TpeOOBaHUS CKOPEHIIMX pe3yJbTaToB M JIaBJEHHE BHE HAyKU
Y ICTUHBI HAXOJSIIMXCSI MHTEPECOB, BCE eIlIE BIOOJICH B CBOIO HAYKY, HE OCTABIISIET HAek ] Ha Ooree
r1yOOKOe TIOHMMaHKe €€ M OTBAKUBACTCS 33/1aBaTh PaJUKaIbHBIE BOIPOCH; HOO CBET MCTHHBI IS
HUX JIOPOKE BCEro», — 3Ta KHUI'a OCBSAIAETCS. . .
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

O MAJIOJOCTOMUHON, MEJIKO-
1 KPYITHOTPYCJINBOU
IMO3HABATEJIbHOV CUTYAIIN
B COBPEMEHHOU ®U3UKE
I'JIE TEBAU3: TAEM I'JTYEUHbBI
OUBNIYECKOUN PEAJIBHOCTH
NMPOTIKEHHOCTBIO

INPOCTPAHCTBA B 10— =10~ cMm?

UenoBek BbIIIEN U3 JI0-YEJIOBEYECKOTO MHUPA, MOKMHYJ MPEAUCTOPUIO MPEeAsioell rIe-To
40 000 et ToMy Ha3aJl TOJBKO OJIarofapsi MOSIBJIEHUIO Y HETO IyXa, pa3yMa, MBIIUICHUS — BEJTUKOTO
nyxa, pazyma, mbiuieHus! (IToHnmMaembIX Kak HaJ- WM CBEPX-YYBCTBEHHbIE MTPOLIECCHI U SIBJIEHUS
B KOpPE I'0JIOBHOT'O MO3ra — CJIOBA, NOHSTHS1, MBICIIU, UJIEU, 2-as1 CUTHAJIbHASI CUCTEMA, yIIpaBJisieMasi
3aKOHAMH JIOTUKH KaK 3aKOHAMH MPABUIILHOTO, COOTBETCTBYIOIIETO PEaIbHOCTH OOpaIieHHsI CO CII0-
BaMH U MOHATHUSIMU, KOTOPbIE (M 3aKOHBI, ¥ TIOHSTHS) BBIPAOOTAHbI B THICSYEIETHEM OIIBITEe B3aNMO-
JEWCTBHUSI YEJIOBEUECTBA C PEaIbHOCTBIO U MEpealoTCs U3 MOKOJIEHUS B MOKOJEHHUE BOCIUTAaHUEM
1 00y4YeHHeM YeJIOBeKa C CaMOro MJIaJICHYEeCTBA)

Hyx! Pazym! Mpmuienue! Nnresnnexr!

Bce cBom tocTrkeHMsI YeIOBEK UMEEeT TOJIbKO Orarogapst 3ToMmy (hyHIaMeHTaIbHOMY, OCHOBO-
rosaranieMy oOCTOsITeIbCTBY B CBOEH TosoBe!

A motoMy ¥ Bce ero mpoOJieMsl, 3aTpyIHEHUsI BO3HUKAIOT KaK TOJIBKO 3TH BEJIMKUE BEIIU OKa-
3bIBAIOTCS B BEJIMKOM O€37IeHICTBHM, TIPOCTOE U 3aCTOE, MIEPECTAIOT OEIIeHO MepeHanpsAraThCs U Hajl-
PHIBaThCS B PEIICHUH BETMYAUIINX TPOOJieM, KOTOPBIX BCETa XBaTaeT BO BCE BPEMEHa.

Tak, B 4aCTHOCTH, OHO €CTb M CIIyUMJIOCh B TIOCJIETHEM CTOJIETHU C [TO3HAHUEM

(puzrueckoil peanbHOCTU MUKPOMUpA.

ToT, KTO HE BEpUT B MOTYIIECTBO WEH W MBIIUICHHUs, a TIOTOMY U MBICIUT €1ado0 U IJIOXO,
BIUIOTb /IO TOTO, YTO BOOOIIIE HE MBICIIUT, IIPUKPBIBASI U OMPAB/bIBASI 3TO MOITHBIM U U3SIITHBIM MaTe-
MaTUYECKHM afrapaToM 1 SHIMKJIONEINYECKON SMITUPUUECKON PYIUIIUEH, TOT, €CTECTBEHHO, UILET
0ObsICHEHHE CBOEH HECTIOCOOHOCTH MOHATH AaXe He OYeHb JaJIeKO U ITTyOOKO OT MOBEPXHOCTH CITPsi-
TaHHbIE TIPUYMHBI (PU3MYECKOTO SBJICHUS U HAXOAUT 3TO OOBSICHEHUE B YEM YTOIHO!

B s3bike, B IOHATHSIX, B KJIACCUYECKOM JiyXe (PU3UKE, B HEBEPOSATHBIX OCOOEHHOCTSIX MUK-
PONPUPOABI U MUKPOPEATHHOCTH — B €€ HE MMEIOIIel aHaJoroB HEOOBIYHOCTH, HETPUBBIYHOCTH,
HEKJIACCUYHOCTH, HEOTIPEEIEHHOCTU U T. J1. U T.I1.!

Ho Tos1bKO HE B I71aBHOM M ICTUHHOM MIIYT TaKue (PU3UKY IPUYMHY CBOMX HEY/lauy B [IO3HAHUU
peasibHOCTH U Beenennori!

He B orpann4eHHOCTH U CJ1a0OCTH CBOETO MBIIILJICHUS !

He B ero ymepHocTy, He B €ro OBEpXHOCTHOCTH, He B ero HE-nep3HoBeHHOCTH !

HecoBepinieHCTBO MpUpOIpbl, a HE JOAEH, He UX CIIOCOOOB MBIIIJIEHHS ¥ aHAIM3a PealbHOCTH,
OKa3bIBAaeTCS TP TAKOM TOJXO/Ie TIPUUNHON 3aTPyJHEHUI B MO3HAHWU MHPA, OCOOCHHO €CJU 3TO

o . —1
KacaeTcs MPOIeCCOB U SABJICHUIA, TPOTEKAIOIIUX B 00IACTSIX TPOCTPAHCTBA MPOTSKEHHOCTHIO 10 3_

_2 — —2 —7 —1
1072221073 cm (010 00 _10=700_ 10— 1500 CaHTUMETPOB Mbl MOJTYMM; 3TO YKE CBEPXCKPbIThIE
OT COBpPeMeHHOU (pU3MKH TTyOUHBI, BEIIM U TTApaMeTpHl. . . )
U kak B TakoM cirydae, Ipy TaKOM TePeoKEeHUN OTBETCTBEHHOCTH 32 IMPOOIEMbI
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

Y TPYJHOCTH TO3HAHM S C HE OUeHb OOJIBIION OApPEHHOCTH JIOJEH Ha 3aITyTaBIIYIOCS U HEOTpe-
JENUBIIYIOCS B cCaMOil ce0e MPUPOLY, MOKHO TEITUTh WK YCIIOKauBaTh, YOAIOKUBAThH ceOsl MILTIO3H-
SIMM, YTO B IIPUHLMIIE HETIO3HABAaEMasl M3-3a CBOMX POKOBBIX HEJOCTATKOB MPUPOJA BCE-TAKH IOJI-
HOCTBIO Y MCYEPIIBIBAIOIIE TIO3HAETCS, OMUCHIBAETCSI U OOBSCHSETCS KBAaHTOBOM MexaHWKoi Bopa
u l'eitzenOepra, [lIpunenrepa u upaka, MoJTHOCTHIO M B TIPUHITUIE UCKTIOUask KaKy0-JIMOO BO3MOK-
HOCTb CKPBITBIX OT HEE CYLTHOCTEH U TapaMeTPOB, — 3TO YMY HENOCTUKHUMO.

Ho Ha 3TOM HacTamBaloT OpTOOKCAIbHBIE TOJIKOBATEIM KBAHTOBOM MEXAaHUKH,

0COOEHHO B €€ KOIIEHTareHCKON MHTEPITPETAIHH.

ITO Ha3BIBACTCS: HAYATh MUTh 3a YIIOKOM, a KOHUUTb — 3a 371paBue!

CHavasa mpoBO3IJIACUTh TPUHIIMIMATBHYIO HEMO3HABAEMOCTh (DyHIaMEHTAIbHENIIINX ITyOuH
BcenenHoit n3-3a CIMIIKOM TpyOBIX OPYIUil TO3HAHUS, TKOOBI CO3JAIONIMX HEKOHTPOJIMPYEMOe BO3-
neyictBre Ha 00beKT mo3HaHus! (Mm sKoObI 1aske MOPOKAAIONIMX caM OOBEKT MO3HAHUS CBOUM BO3-
nevicteueM! ... OnepanoHaIu3M | T. T1. TIEPJibl HEIOMBICIIHS, HAYKON MaJIo MaxHyIlIue, pa3 BCEPhE3
YTBEPXK/IAETCsI, YTO TOK M €ro CBOMCTBA MOPOXKAAIOTCS aMIIEPMETPOM, N3MEpUTEIEM-TT03HaBaTeIeM
PEabHOCTH, & OH, ITOT TOK, HE €CThb YTO-TO CaMo I0 cede, COBEPIIEHHO HE3aBHCHUMOE OT TOTO, KTO
COMBBOJISIET ceOe ero Mo3HaBarh. .. )

A 1moTtoM 0OBSBUTH 00 YK€ TIOJTHOM M HMCUEPIHbIBAIOIIEM MMO3HAHUU 3THX ITyOHH YXe COBpe-
MEHHOM (DU3MKOW M COBEPIIEHHOW HEHYKHOCTU W M3JIUIIHOCTU Yero-to 0ojiee TOYHOro, TOHKOTO
Y COBEpIIIEHHOrO, YeM OHa!

Beus B cede oKka3bIBaeTCA BOBCE HE BEIIBIO B ceOe, He TAMHON HEMO3HABAEMOM 3a CEMBIO I1eYa-
TSIMH, U COBPEMeHHasl (pr3MKa yke pemia Bce (pyHIaMeHTanbHeHme (pu3nuecKie Mmpooiembl,
130aBUB OT HUX (PUBMKY ONMMKANIIMX JeCATHIIETUI U CTONeTHH !

Bor yem yke paJOCTHO YNMBAIOTCS CErOfiHSI BUEpAIIHUE MPUBEPKEHLIbl MPUHLIMINAIBHON
HEMO3HaBaEMOCTH MUKPOMHMPA U3-3a IPUHIMIIAAIBHON HEBO3MOKHOCTH OJHOBPEMEHHOTO U3Mepe-
HUSI MHOKECTBA MapaMeTPOB MUKPOUYACTHULIBI -UMITYJIbCA, KOOPAMHAT, MAcChl, 3apsia U BCEro JIpy-
roro, YeM oHa o0Onasaer (0OXO[s MPH TOM COBEPIIEHHO TPYCIMBO BOMPOC — & CYIIECTBYIOT JIM
BOOOIIIE BCE 3TH NTAPAMETPhI Y YACTHIIBI OMTHOBPEMEHHO MJIM KaK-TO TIOOYEPEIHO, U YTO B TAKOM CJTy-
yae 3TO 3HAYMT -CYIIECTBOBATh HE OMHOBPEMEHHO, HE BCEM BMECTE, a 110 OYepeIH, KaK-TO OPO3Hb,
MONIEPEMEHHO BCEM IapaMeTpaM YacTULIbl? — YTO CHOBA MAXHET MepiaMu KaKOro-To MaJIOBbIpa3u-
MOT'O HEJIOMBIIILJICHUS. . . ).

KanroBast mexanuka bopa, 'efizentoepra, llIpuaenrepa — rpeaen CoBepIeHCTBa,

OoJIbIIIe KOTOPOTO HE MOXET OBITh BO BEKU BEKOB!

W KoIIyHCTBEHHO, CBATOTATCTBEHHO MEUTATh O O0Jiee TIIyOOKUX U (PyHAaMEHTAIbHBIX TEOPUSIX,
UCCIIEAYIOIIMX CKPBIThIE OT HEE BEIY, IPOLIECCHl U MTapaMeTpsl !

Bort TakoBO Kpeno, BHyTpeHHsIs yOekIEHHOCT TeX, KTO HE BEPUT B MOTYILIECTBO

pasyma, KTO OTKa3blBa€T eMy B BO3MOXHOCTM TPOHHMKATh B JIIOObIe TIyOMHBI BceneHHow,

Brwiots g0 1070 — 10750 = 107100 ¢ (BO3BOZIS1 9TO B HECYCBETHBII I'PEX CKPBITHIX MapaMeTpOB
M T.[I.), HO B TO )€ BpeMsI HACTAaNBAEeT Ha MCUEPIBIBAIOIIEM ONMMUCAHNN (PU3UUECKON PEaTbHOCTH MHK-
pomupa usukoi bopa-Illpunenrepa-I'eiizendepra.

Ho Gynem 4ecTHBI 1 My KECTBEHHBI TyXOM !

JaBaiite cripocum caMux cedst — a HauMHAJIACh Jii BooOe y bopa u ['eiizenOepra, [llpunenrepa
u [Tnanka pusnyeckasi Hayka B €€ MOJJIMHHOM CMbICTIe?

dusnyeckas Hayka Kak TO, YTO OHA €CTh Ha caMoM Jiee!

Kak oObsicHeHre oqHUX (PU3UYECKUX MPUYHH U SIBJICHUHN JPYyrUMu (PU3UUECKUMU

MPUYMHAMY U SIBJIEHUSIMH T.€. 0€3 BCAKHMX XUTPOYMHBIX MaTeMaTUYECKUX BEIMI] THMa Tal-
el MeHzieneeBa (KOTopasi peICKa3biBaeT KOe-4To OYeHb TOUHO, HO 0e3 Kakoro-imdo oObsCHe-
HUS ¥ IOHUMAaHMS TIOYeMy 3TO TaK, a He WHaue; B CHMIIy KaKMX (PU3MYECKUX TMPHYUH, MPOLIECCOB
Y SIBJIEHUM 3Ta OIMHAKOBOCTh-TIOBTOPSIEMOCTh XUMHUECKUX CBOMCTB Pa3HbIX JIEMEHTOB BO3HHKAET;
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

He Bejiasi 00 MEKTPOHHBIX 000JIOUKAaX B CTPOSHUH aTOMa, OTBETCTBEHHBIX 32 €r0 XMMUYECKUE CBOK-
cTBa; U T.1.)!

Benp nerictBuTeIbHO!

JlaBaiiTe OTKpOBEHHO, CTPOTO U TI0 KPYIMHOMY CUETY CIIpOCUM ceOs :

OOBsICHEHBI JTU CETOIHS <«JKeJIe3HOM JIOTMKON» COOTBETCTBYIOIIMX MPUYMH WM XKe «KeJe3-
HOM JIOTUKOM» TMTAHTCKUX IIeTI0YeK U COBOKYMHOCTEW MPUYMH U MPUUYUHHO-CJIECTBEHHBIX CBSI3EH
Y OTHOIIEHUI Takue (pyHJaMeHTaJbHeMIe (pU3nYecKre MpoLecchl U SBJIEHUS KaK IOCTOSHCTBO
CKOPOCTU CBETa, SIBJICHWE KBAaHT M KBAHTOBBIX CKauKOB (B CMBICIIE, TIPEXk]E BCEro, KOHKPETHOTO
U JIeTaJbHOrO (PU3MYECKOr0 MEXaHW3Ma W Mpoliecca MPOTEKaHMsl KBAHTOBOIO CKauykKa, OTpPbIBa
(boTOHa OT 71K TPOHA, TPOTOHA WJIH e, HA0OOOPOT, yapa-CIUsHUS C HUM), CIIEKTPBI aTOMOB U YCTOM-
YUBOCTh, HEPACTIA/ aTOMa IJIAHETAPHOM MOJIEN, OTKPHITOro Pezepdopaom onbITHBIM MyTEM, YCTOM-
YMBOCTh-HepacIia/l JeKTPOHa, MPOTOHA, HECYIIEro Ha ceOe 3apsiji OHOTO 3HAKA, U TAKOE SIBJICHUE
KaK audpakuus U uHTepdepeHLIrs UM BOJTHOBbIE CBOWCTBA JIEKTPOHA, IPOTOHA, (POTOHA, IPYTrUX
3JIeMEHTAPHBIX YacTuIl?

W BOT TYT MO GOJIBIIIOMY, CTPOTOMY M YECTHOMY CUETY MBI BHIHYKAEHBI IIPH3HATH OTKPOBEHHO :

Her! Kak u B 1887 — 1927 rogy st (pyHaaMeHTaIbHeHIMe (pU3nUeCcKre MpoIecchl U sIBJICHUS
He 00bsSICHEHb!!

He oObsicHeHbI qaxe K KoHIly XX croneTus!

Her y Hac moHMMaHusl UX MPOUCXOKICHUS U3 JIPYyrux, Oosnee TyOOKHMX U (pyHIaMEHTab-
HBIX (PU3UYECKUX MPUYUH U OCHOBAHUM, U3 Oojiee TIIyOOKHX ¥ MEPBOPOTHBIX YPOBHEH (PU3NIECKO
PEabHOCTH.

OnHu y Hac B COBpeMEHHOM (PU3MKE JIUIIIb 3aOCTYJIMPOBAaHbI U 3aKOHCTAaHTUPOBAHHHI B OoJiee
WJI MEHee XUTPOU 1 U3SITHOM (pOpME KaK OIBITHBIE, SMIUPUUYECKUE (DAKTHI, HE MOAAIOIINECS HUKA-
KOMY pPa3yMHOMY, JIOTUYECKOMY, TPUUMHHOMY OOBSCHEHHIO, TOHUMAaHUI0, 0OOCHOBAHUIO, CaM JIyX
KOTOPOTO (IIPUBBIYKA BBIBOAUTDH OHU (PU3MUECKUE MPOLIECCHI U3 APYTUX) TPUK/IbI IPOKJIAT U U3THAH
u3 (PU3UKYU KaK KJIACCUUECKUI U HETPUTOJHBIN IJ1s1 paOOThI, MOIb30BAHUS HA YPOBHE MUKPO-MHUK-
POpEaIbHOCTH.

Bort 1 Bc€, Ha UTO crIOCOOHA U UTO JiesIaeT Hallla COBpeMeHHast (hu3ndeckas HayKa v e€ aBaHrapl
IIpPEe’k/Ie BCEro — KBAaHTOBasl TEOpPUsl (PU3NUYECKON pEasIbHOCTH.

o — —4
Bort B Tako¥i cuTyary Mbl HAXOAUMCST; HEBEZIOMBI HaM ITporiecchl B ryouHe 10 0_ 104 cM,

KOTOpbIE TIOPOXJAIOT M JAIOT MPOIECCH U SIBICHUS B TITyOnHE 1071°- 1072 cm.

HeBenomo, Hen3BecTHO HaM camoe IJIaBHOE, YTO MPOUCXOIUT C (PU3MYECKOW pPeasbHOCThIO
Ha e€ (pyHIaMEeHTaJIbHENIIINX YPOBHSIX !

3TO POKOBOM HEAOCTATOK COBPEMEHHOU BeAyIlel YacTu (pU3UUYECKON HAyKH,

KBaHTOBOM MEXaHUKH, — OHA OIEpUpyeT CBEPXaOCTPaKTHBHIMH TEPMHUHAMH W CHMBOJIAMH,
HO TOJIBKO HE C Te€M, YTO PeajibHO €CTh ¥ MPOUCXOAUT B (PH3MUECKON PeaTbHOCTH.

A peanbHO B HEHl ecTh, OyIIYIOT U KJIOKOUYT CBEPXMKHE AaBIECHUS] B MAJUTMOHBI MUJIJTHOHOB
TOHH Ha KBa/IpaTHbIi canTiMeTp! CBepxOelieHble HapsKEHHOCTH OIS B MIJUTAAP/IB! BOJIBT HA CaH-
tumetp! (Baymaiitech TosbKO B 3T0!)

Bort uto ectb B aeiictBuTenbHOCTH! B opmmHHOM MUK pomupe !

ITO KYTKO T'PO3HO U OelieHo OypIsinas peaibHOCTh, KOTOPOW M OJIM3KO HET B 3eMHBIX YCIIO-
BUsIX, @ TeM OoJiee — He HATH e€ B TEOPUsIX COBPEMEHHOW KBAaHTOBOW (pr3uku!

He c Heii onepupyeT coBpeMeHHasi KBaHTOBasI (PU3MKA B CBOMX Pa3HBIX pas3jiesiax U pa3HOBU/I-
HOCTSIX !

EE-1o kak pa3 u He 3HaeT rope-nepegoBOr OTPsJl COBPEMEHHOW (PU3MKHU, OTTOPOJUBIIUCH
OT Hee CBEPXMOIIIHBIMH 1 CBEPXaOCTPAKTHBIMH MaTeMaTHYECKIMMU CUMBOJIAMU U arlapaTamMmu, BOOO-
paxasi 9To B 9TOM CHJIA, MOTYIIIECTBO, JOCTOMHCTBO HAayKH (DU3MKH, a HE B TOUHEHINEM MO3HAHUM
TOYHEUIINX MEXaHU3MOB U CIIOCOOOB IBWKEHHSI 1 B3aUMOJIEHCTBUSI STUX YyJIOBUIIHBIX CUJ U SHEp-
Tl B YyJOBUIIHBIX ITyOMHAX IPOCTPAHCTBA.
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1. KykoBckmii. «HamsWHIITEHHOBCKYIA TIPOPHIB B SMHYIO (DU3UKY>

Bort 31y Operb B criocodax v moaxoaax Mo3HaHust (PU3NIECKor peaTbHOCTH MbI M TTOIPOoOyeM
3aMOJIHUTh, PACCy’K/1asl O Bell[aXx MUKPOMHUPA OOBIKHOBEHHBIM (PU3NYECKUM SI3BIKOM M MBIIILICHHUEM;
MIPUMEHsIs1 OOBIKHOBEHHBIE (DU3NYECKHUE CJIOBA U TIOHSATHS — CUJIa, SHEPIHsl, IaBJIeHUE, TIOBEPXHOCTb,
TPAEKTOPHS U T. JI. — TO, YTO CYUTAETCS COBPEMEHHBIM TPYCIIMBBIM, PACIIMCABIIUMCS B COOCTBEHHOM
Oeccriny 1ceBI0(pU3MYECKUM MBIIIUIEHUEM 32 BEJTMYAUIINN TPeX, HeJO3BOJIEHHOCTh M HEJIOMYCTH-
MOCTb (XOTSI B HauaJie MMpa HUYEro, KpoMe CHJIbl U SHEPTUH He JISKUT; HAMPSKEHHOCTh — HAYAJIO
BCEro...).

Ho Mb1 nonpoOyem aeficTBOBaTh UMEHHO TaK — UMesl 1eJ10, padoTasi ¢ (hyHAaMeHTaTbHEHIIIMMU
(bU3UYECKUMU TTOHATUSIMH, 0€3 BCAKOTO CaMOJIOBJICIONIETO ONEPUPOBAHUS MyCTh C UHTEPECHBIMH,
HO a0CTPaKTHBIMU MaTeMaTUIeCKUMH CUMBOJIAMH, KOTOPbIE Be/lb HUKAaK He OEraioT 1 He B3aMOJIEH-
CTBYIOT B MUKPOMUPE HU MEX]y COOO0M, HA C KAKUMH-JTMOO IpoLieccaMu B HeM !

A BeIb TaM, B 9THX JUKO HUYTOXKHBIX 00bEMAX MPOCTPAHCTBA, YTO-TO IBHIKETCS, IIEBETUTCS,
MpUYeM I'PO3HO U MOTYyue, OPOXIast caMo (PU3UUECKOe MUPO3AAHKE U BCIO HAJICTPOUKY Ha/l HUM !

W nonpoOyem MOHSTH 3T0 0e3 XUTPOYMHBIX (M Aaxe 3ayMHbIX) aOCTpaKIMid M OTBJICYCHUIT
OT (PU3MUYECKON PEaIbHOCTH.

UTo U3 3TOro MONYUYUTCS — CYAUTh YUTATEIISAM.

Ho 310 Harle kpesio: uesioBeueckuii pa3yM, TOT ThICSTUEIETHUIN ONBIT B3aMMOJIEHCTBUS YesIOBe-
YeCTBa C PeasIbHOCTBIO, YTO CKOHLIEHTPUPOBAH B MOHATUAX U (PU3NIECKOM MBIIIUIEHUH, JOCTATOYHO
MOT'YIIIECTBEH, YTOOBI IO3HABATh PEAIBHOCTD, OTIEPUPYS C HEH, a He OTPHIBASICH OT HEE B 3a00J1aUHbIe
MaTeMaTU4YEeCKUE BBICH. . .
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MOZKHO JI1 OBOUTHUCH BE3
POKOBOI'O IOHATHUA SPUPA
IIPU IOIIBITKAX ITIOCTPOEHUS
®U3NKU C EJIUHBIX HAYAJI?
O MO JINMHHOU ®U3NYECKON
CYBCTAHIINA BCEJIEHHOU
JIEKAIINEN B EE OCHOBAHIN

B 1oHOCTH mymia 1 1yx 6e30pexHbl. V1 HaBepHO MOTOMY B OMCKaX AOCTaTOYHO MOTYYHX CIO-
COOOB M METOJOB MBbILIUIEHHUs], CIIOCOOHBIX PEeIIUTh (PyHAAMEHTaJIbHbIE NPOOIEMBI U 3aTPyIHEHUS
(puznueckor Hayku B pyHJAMEHTAIbHENIIIMX BOIIPOCaX CO31aHus (PyHIaMEHTAIbBHOM TEOPUH, OTBE-
yajoiei Ha moOble (hyHIaMEeHTaIbHbIE BOITPOCH U OObeIUHSIONIEN (PU3MKY B €JUHOE U CTPOIHOE
1IeJI0e, aBTOpa JAaHHOH paboThl €IIE B CTYAEHYECKHE 3aHOCUIIO JJAJIEKO 3a Mpejesibl HayKu (pusmye-
CKOM.

U npesxne Bcero — B HayKy (priI0coCKyo, 00, KpOMe BCEro MPOYero, TaM O CyOCTaHIIHSIX,
HayaJlax ¥ OCHOBAHUSX MUPA TOBOPUTCSI HAMHOIO OoJiee MIMPOKO, BOJIBHO U TIIyOOKO, YeM 3TO IpH-
HATO B (PU3NYECKON HAYKE.

W, ectecTBeHHO, UTO cOBpeMeHHbIe (pUI0CO(bl, HU COBETCKUE, HYU 3allajIHble, YI0BJIETBOPUTD
MEHsI He MOIJIH, He MTPeJIaraid OHU Yero-To 3HAYUTESIBHOIO JUIS PELIEHH s TeX BOIIPOCOB (KaK HaWTH
WM BBIPA0OTATh IOCTATOYHO MOTYYME METO/bI MBIIIUIEHH S, CIIOCOOHBIE 1aBaTh PelleHNe MyYHUTeb-
HEWIMX po0JieM U MPETATCTBUIMA, YTO CTOST Ha MYTH K €IWHOM, (DyHIaMEHTaJIbHO TITyOOKOW (hU3H-
YECKOW TEOpHHM), pald KOTOPBIX sl HAuaJl MyTEIIECTBOBATh Jaxke JaJIeKo 3a npeaenamu (pu3nuecKoit
HayKH.

ITosToMy CTOJIB %€ €CTECTBEHHO, YTO MEHSI HOCHJIO TOJIBKO MO KPYITHBIM KJIACCUYECKUM (PHIIO-
codckum BenmunHam — CrimHo3a, Kant, ®efiepbax, JleriOuutl, duxre u T. 1.

Hy, 1, koHe4Ho, npe:x/ie BCEro Ha 4To s BBILIE U YTO NMPOU3BEJIO HA MEHS CUJIbHENIIIee BIIe-
YaTIeHne — 3T0 ObLIH, caMo co0oil pasymeercs, ['erens u Apucrorens (Mexay mpounM, cam [erens
1o OoJblleil YacTu BbILIEN U3 ApPHUCTOTeNsA, TOITOMY IOC/IETHEr0 HaJO CUATATh OYEHb MOIyueil
Y CaMOCTOSITEJIbHOW BEJIMYMHOM, CTOAIEN Y UCTOKOB COBPEMEHHOIO U (PU3MUYECKOTro, U Hepu3Hye-
CKOT'O MBILLUIEHHUS).

[Totom Obu1 DHrenbe, ero «AHTH-II0pUHr», pazaen «IIpocTpaHcTBO U BpeMsi» B KOTOPOM IPO-
M3BEl HA MEH# TOXe OYeHb CUJIbHOE BIIEYaTJIeHUE U 51 IO CUX TOpP CYMTAIO ITOT Pa3fesl CaMbIM CHJIb-
HBIM, KPYITHBIM, Y€CTHBIM ¥ 3HAYUTEJBHBIM U3 BCETO TOTO, YTO J0 CHX MOP CKa3aHO B HayKe 00 3TUX
Belax (1axe B CPABHEHUU C A. DUHILTEUHOM).
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

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

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