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6 Beenenne

BBepeHue

B mae 1909 r. Beimna B cBer kHura B.M.Jlennna «Martepuanusm u
SMOUpUOKpUTHIM3M [1]. Pa30opy 9Toif IIMPOKO W3BECTHOH pabOTHI
MOCBSIIEHAa OOIIMpHAs JHuTepaTypa. HamoMHHM HEKOTOpBIE IIOJIOKEHUS,
BBICKa3aHHbIC U 000cHOBaHHbIC B.M.JIeHUHBIM B 3TOM padoTe.

B xonme 19-ro — nawyane 20-ro BB. B €CTECTBO3HAHMU Haydajach
MOJUTMHHAS PEBOJIIONUSA: OBUIM OTKPHITHI peHTreHoBckue Jydu (1885),
spieHne pagroaktuBHOCTH (1896), anexTpon (1987), paawnit (1898) u mHOTOE
Ipyroe.  Pa3Burhe  Hayku — NOKa3aJlo  OrPAaHUYEHHBIA  XapakTep
CyIIecTBOBaBIIEH 10 Tex mop ¢us3mdeckoit kapTuHBI Mupa. Hagancs
MePECMOTp IIETOT0 psAfa MOHSATHHA, BHIPaOOTaHHBIX NPEKHEH KIacCHISCKOH
(U3UKOHM, TPENCTaBUTENH KOTOPOH, KaK MPaBMIIO, CTOSUIM Ha MO3UIMAX
CTHXMHHOTO, HEOCO3HAHHOTO, YacTO MeTa(U3MUEeCcCKOro Marepuaiusma, C
TOYKM 3pPEHUS KOTOPOTO HOBbIE (DU3MYECKHE OTKPHITUS  Ka3allich
HeoOBsicHUMbIMU. Kitaccnueckast ¢u3mka ucxoiuiaa M3 MeTadU3UUECKOTO
OTOJK/IECTBJICHUSI MaTepuy Kak (QHIOCO()CKON KaTeropuu ¢ ONpeIelICHHBIMU
MpeCTaBICHUAMH 00 ee cTpoeHnH. Korma xe 3T MpeacTaBIeHUs KOPEHHBIM
00pa3oM cTamu MEHATHCH, (UIOCO(BI-UACATHCTRI, a TaKXKE OTICIbHBIC
(M3UKM CTany TOBOPUTH 00 «MCUE3HOBEHMM» MATEpPHUH, CTald JOKa3bIBATh
«HECOCTOATENIFHOCTE» MaTepHaIN3Ma, OTPUIATh OOBEKTHBHOE 3HAYCHHUE
Hay4HBIX TEOPHH, yCMaTpHBaTh I€]b HAYKH JIMIIb B OIMCAHUM SIBICHUH U
T.IL

B.M.Jlenun  yka3plBaJ, YTO  BO3MOXHOCTb  HACAIUCTUIECKOTO
TOJIKOBAHHS HAYUYHBIX OTKDPBITMM COACPKUTCA YXKE B CAMOM IIPOLECCE
MO3HAHUS OOBEKTUBHOW pPEaJbHOCTH, MOPOXKIACTCd CaMUM IIPOIPEeccoM
HayKH.

HpOHI/IKHOBeHI/Ie B FJ'Iy6I/IHI>I aToma, IIOIIBITKHU BBIICIIUTH €ro
JJIEMEHTapHblE COCTABIAIONIME YacTH MPHUBEIM K YCHUJIICHHIO POJIH
MaTeMaTUKH B pa3BUTUM (DU3NYECKUX 3HAHWIL, 4TO camo 1o cebe ObuIo
MOJIOKUTENBbHBIM siBeHHeM. OnHako Maremarm3anusi (U3HKH, a TakKe
HETIOJIHOTA, OTHOCHTENBHOCTh HAIIMX 3HAHUM B TEpUOJ KOPEHHOTO
M3MEHEHHsI (PU3MYECKON KapTHHBI MHpPa CIIOCOOCTBOBAINM BO3ZHHKHOBEHHIO
Kpu3uca  (QU3MKM W SBWINCH THOCEOJIOTHYECKMMH  HCTOYHHKAMH
«(hn3NIECKOro» HaeaIn3mMa.

B ycnoBusix Kpu3MCHOH cuTyaumu B (QU3HKE HICAINCTHYECKas
(bunocodus craenana MONBITKY BHITECHUTh MaTEPUAIN3M U3 €CTECTBO3ZHAHMSI,
HaBs3aTh (DU3MKE CBOE T'HOCEOJIOIMYECKOe OOBSCHEHHE HOBBIX OTKPBITHH,
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NPUMHPUTE HayKy W penuruio. Ilo oOpasHomy BeipakeHuto B.M.Jlenuna
«...HOBasi (M3MKa CBUXHYJNACh B HACAIN3M, IJIABHBIM 00pa3oM, MMEHHO
MOTOMY, YTO (PU3UKH HE 3HAIN TUATICKTHKI.

Co BpeMEHH BBIXO/Ia B CBET JICHWHCKOTO TPy/a IPOIIIO CTO JET. 3a 3TO
BpeMs peBomonusi B ¢u3uke Hadama 20-To B. yKpemmia CBOW ITO3HINU:
MOSBUJINCH HOBBIE O00JACTH HAyKH, [aBIINE caMble pPa3HOOOpa3HbIC
TeOpeTHdecKkue U TpUKIagHble  pe3yapTatbl.  OJHAKO  MOXKHO
KOHCTAaTUpPOBaTh, 4TO B oOjacTH (u3uueckoil duiocopun HE TOJNBKO He
NpOM30LIENT CABUI B CTOPOHY MaTepHajn3Ma, HO, HaoOopoT, B
TEOPEeTHYECKOH (U3UKE MOBCEMECTHO YCTAHOBHMJIACH HJCATUCTHYECKAsS
¢unocodus u BbITEKaromast U3 Hee WACATUCTHYECKAst METOI0JIOTHs. FIMEeHHO
9TOMY OOCTOSITENILCTBY Hayka o0s3aHa CHaJOM B HapallMBaHUU HOBBIX
JOCTHXEHUH B IOCJIEAHUE ACCSATUIIETHS, YTO HEIOCPEICTBEHHO MPUBEIO K
yTpaTe TeopeTHIecKoi (PU3NKOH BEAYIICH POJH IO OTHOIICHUIO K MPAKTHKE.
@uznyeckast TEOpHs OKa3ajgach HECHOCOOHOW, M 3Ta HECIIOCOOHOCTH BCE
YCHUIIMBAETCs, OKa3aTh NEHCTBEHHYIO IIOMONIb IIPAKTHKE B PEIICHUU
BO3HHUKIIINX HOBBIX HEOTJIOXKHBIX 33Jad, KOTOPBIE BBIABHHYJA KN3Hb. 1 3TO
HE CJIyJaiHo, TaK KaK TEOPETHUECKHE M3BICKaHUs, MPOBOANMBIE (DPHU3UKAMU-
TCOPCTUKAMHU, BCE 60.]1])]_[16 OTPBIBAIOTCA OT ﬂeﬁCTBHTeﬂbHOCTH, npuiyeM camM
3TOT OTPBIB CTaJl IOYUTATHCS 32 HEKOTOPYIO J100NECTh, HAYYHYIO CMENOCTb.
Llenbro ¢u3ukn ObUIO OOBSBICHO co3laHHe «Oe3yMHBIX HUAEH», T. €. WAeH,
MAaKCHUMaJbHO OTOPBAaHHBIX OT pEaJbHOCTH, a TICHEPAJIbHOM 3ajadel
00BSIBJICHO HE NTO3HAHKE 3aKOHOB M yCTPOHCTBA NpUPOAL], a cozganue TBO —
teopun Bemmkoro OOwenunHeHus, T. €. (opMmambHOro (Iake He
CYIIIHOCTHOTO) OOBEIMHEHHS B €ANHON TEOPHHU YEThIpeX (yHAaMEHTAIbHbBIX
B3aUMO/JICHCTBUI — CHJIBHOTO M CIa0OTO SIIEPHBIX, HJICKTPOMArHUTHOTO H
rpaBuTalMoHHOTO. PuU3MKa (GAKTHUECKW IPEeBpaTHiIack B HEKHH paseln
MaTeMaTHKH, CBOOOJHO OICPUPYIOMNH aOCTPAKTHBIMH IOHATHAMH —
MHO)KECTBEHHOCTBIO ~Pa3MEPHOCTEH IIPOCTPAHCTBA, MHOXKECTBEHHOCTBIO
pa3MepHOCTEW BpEMEHHM, MHOKECTBEHHOCThIO BCeneHHbIX, BCEBO3MOXHBIMU
«KPUBU3HAMU» U TUCKPETHOCTAMMN» NPOCTPAHCTBA U BPEMEHU U MHOTHUMU
ApYruMH, HC UMCIOIIIUMU HUKAKOTI0 OTHOIICHHWA HU K peaﬂbHOﬁ npupoae, Hu
K JUaJIEeKTHIECKOMY MaTepHaIU3MYy.

UYro ke mnocnykuio ¢Guiocopckoil NPUYUHON TaKOro MOJIOKEHHs?
CeroiHst MOXKHO yTBEPK/aTh, YTO KPU3KUC (DU3UKH HE NPEKPATHIICS B Havalle
XX cronerus, a ObUI MPOJODKEH Ha TOWH )K€ OCHOBE — JOTMAaTHYHOCTH
TOJIOKEHUH M TIPOJOJDKAeTCsl ceiyac. DTO BCe OAWH M TOT K€ KPH3HC,
CBSI3aHHBIN ¢ BHEJPUBIIUMCS B HEE NACATU3MOM
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Ousnka GEeTUIIN3UPOBaATA HECKOIBKO «XOPOIIO M3yYEHHBIX» «3aKOHOBY
NpUPOABl W CTAHOBWJIACh B TYIHK BCAKHH pa3, KOrga 3TH «3aKOHBI»
NPUBOAMIM K SBHBIM HECOOOPAa3HOCTSAM MWIH, KaK WX HPUHATO HA3bIBATh,
napanokcam. OHa He cTaBWiIa mepex coOOH 3afadd MOHATh BHYTPEHHIOIO
CYIIHOCTh (PM3MYECKUX SBICHWH, a OrpPaHMYMBATACh BHEIIHUM WX
ommcanueM, ¢eHomeHonorneii. OHa He cCTaBWiIa Iepen coOOH 3amadu
BBISICHEHUsI CTPYKTYP MaTepuH Ha IIyOMHHBIX YPOBHSIX OpraHH3alUH. JTO
Hen30eKHO BEJNO K NMOBEPXHOCTHOMY ITOHUMAHUIO SIBJICHUH, HE TOTOBUIIO €
K BOCHIPUSTHIO HOBBIX (haKTOB, MOSIBIIEHHE KOTOPBIX BCET/Ia OKA3bIBAIOCH IS
Hee TOJHOW HEeOoXWAaHHOCThIO. Ho, ryaBHOe, y Hee He ObLIO
METOJIOJIOTHYECKOH  0a3bl, ¢uminocodckold  oOIeld OCHOBBI, YETKOTO
MOHMMaHMS TOTO, YTO BCS MPUPOJIa €CTh COBOKYNHOCTh TNl U SIBICHHUU
IBIDKYIIEHcs camoopraHmsymomeiics marepud. Hukto He chopmymuposan
noaxoga K BceoOmMM (M3MUECKHMM HMHBapuaHTaM, T.6. KaTETOPHsM,
MPUCYIIUM BCEM TEJIaM U SIBICHHUSAM, KOTOPBIE B CHITy CBOEH BCCOOITHOCTH HE
MOAJIe)KaT HHUKAKMM TpeoOpa3oBaHmsM. Y 3TO BHHA, NPEKAE BCETO,
¢umocodos.

KOHKpeTHBIM ~ SBJIEHHSAM H  3aKOHOMEPHOCTSIM, IIONyYCHHBIM U3
KOHKPETHBIX YCIIOBHM, MPUAABAICA XapaKTep BCEOOIIHOCTH, TEM CaMBbIM,
MCKITI0YaNach camMa BO3MOXKHOCTh MX KOPPEKTUPOBKH. 3aKOH  TATOTEHUS
Hprorona — «BcemupHblity, Hawanma tepmoanHamMuku — BceoOuiue,
ypaBHEHHS dJIEKTPOANHAMUKN MakcBeiia — 3To aOCONIOTHAsE UCTHHA. A YK
TMOATBEPIKACHNUEC BBIABUHYTOI'0 MPEACKasaHUA KaKOFO-HI/I6yI[b HYaCTHOI'O
SBJICHUSI M BOBCE JENAJI0 3TH «3aKOHBD) HEIPEPEKACMBIMH.

Mexny tem, moboe (GopMyIbHOE BBIpaKEHHE JTIOOBIX SBICHHH €CTh B
JydIIeM Cllydae BCEro JIMIIb MepBOe JIMHEHHOE NMPHUONMIKEHHE K TOMY, YTO
CYIIECTBYET Ha CaMOM JieJie, 1a U TO TOJBKO B YAaCTH IOCTABICHHON IENIH
UCCIe0BaHMA. YTIIyOJeHHe B CYIIHOCTB SIBIICHHS HEW30EKHO BBIIBUT €TO
HEJIMHEIHOCTh, a MOCTAaHOBKA JAPYTOW LEJIM MPOCTO MpUBENET K HHOH (opme
OIIMCAHUA 3TOT'O SABJICHUA.

Takum oOpa3oM, HUMEHHO HWIEATUCTUYECKUN MOAXON K pa3paboTke
(u3MYECKUX TEOpHH NPeaoNpeaeTiI Kpu3uce GU3UKKN KoHua 19-ro cronerus.
Ho BMecTO m3MeHeHHUs camoi CYITHOCTHU MECTOJ0JIOTHUH (bI/ISI/IKI/I MOUIJIN IIO
JabHeHIeMy IMyTH a0CTparupoBaHMsS OT JEHCTBUTENHHOCTH ITyTEM BBOJA
MOCTYJIATOB, T.€. MOJIOKEHUH, CPOPMYIIHPOBAHHBIX Ha OCHOBE «T'€HHAJBHBIX
JOTaZioK» M OecIpeAeNbHO pPaclpoCTpaHsAEeMbIX HAa BECh MHP M Ha BCe
aBieHus. [103TOMy KpW3HC COBPEMEHHOW TEOPEeTHYECKOH (HM3MKH  ecTh
BCETO JINIIb JIOTHYECKOE MTPOIODKeHNE Kpu3Kca KoHIa 19-ro-Havyana 2—ro
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cronetuii. M 31mech 0coOyr0 ponb chirpadu Teopuss OTHOCHTEIHHOCTH
A.DiHIITelHA 1 KBAHTOBAs! MEXaHHKA.

B.M.JIennn ykazan B cBoeli paboTe, 9TO «COBpeMEHHas (PH3NKa JIEKHT B
pomax. OHa poXxmaeT AUANCKTHIeCKUl MaTepuanu3M. Poxsl Oole3HEHHBIE.
Kpome XHBOrO H >KXH3HECIIOCOOHOTO CYIIECTBA OHH JAalOT HEU30EKHO
HEKOTOPBIE MEPTBBIE IPOAYKTHI, KOE-KaKHe OTOPOCHI, ITOUIC)KAIINE OTIPABKE
B IOMEIIEHUS A1 HeyucToT. K 4umciy 3THX OTOpPOCOB OTHOCHTCSI BECh
(usnyeckuii upeanusM, BCS IMIUPUOKpHTHUECKas (uirocodusi BMecTe C
SMIIMPUOCUMBOJIU3MOM, IMITUPUOMOHU3MOM H T. IL.).

OnHaKo, K OOJIBIIOMY COXKAJIEHHIO, BCE 3TO OKa3aJlOCh CIIPaBEINBBIM H
10 OTHOILIEHHIO K COCTOSTHMIO (hpu3MKK KoHua 20-ro — Havyana 21 BB., KOTOpas
BOCHPUHSJIA OT MPEIBIAYIINX TTOKOJICHUH UX Xyamue 4epTol. Poxbl dpusnkoi
JMAJIEKTHYECKOTO MaTepHalli3Ma SBHO 3aTSIHYNHCh. OU3NUECKUN UIeaIn3M,
SMOUPHOKPUTHIIN3M, BCE OTOPOCH «OOJIE3HEHHBIX POAOB (HU3UKH», O
KOTOpBIX npenynpexnan B.M.JIenuH, pacuBenu NIBIIIHBIM LBETOM. MOXHO
yTBEp)KIaTb, YTO Bce KpuTuueckue 3amedanuss B.M.Jlennna B agpec
TeopeTndeckoil ¢pu3ukn koHma 19-ro — Hawama 20-ro BB. B MONTHOW Mepe
COXpaHWJI CBOE 3HAUYEHHE U 110 OTHOLIECHUIO K COBPEMEHHOH TEOPETHIECKOM
¢usuke — Qusnke Bropod monoBuHbl 20-ro — Hayana 21-ro BB. 3anmaua
aBTOpa InpejyiaraeMoi paboThl — PACKPBITH 3TO YTBEPIKACHHE.
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NnaBa 1. CTpykTypa n OCHOBHbIE NOJIOXKEHUA
TeopeTnyeckon pmsnku

1.1. Cmpykmypa Knaccuueckou ¢puszuueckoit meopuu [1-4]

Kak u3BecTHO, B OCHOBE TaK HA3bIBAEMOM KIACCHIECKON (PU3UKHU JICKUT
MmexaHnka HpioroHa. Hpl0TOHOM OBIIIO BBEICHO B HAYKY HOHSITHE COCTOSHUS
CHUCTEMBI MAaTE€pPHaJbHBIX TOYEK, B COOTBETCTBHU C KOTOPBIM COCTOSIHHE
MEXaHUYECKOW CHUCTEMBI TIOJMHOCTBIO ONpEAEIseTCs KOOpAMHATAMH U
UMITyJIbCaMH BCEX TeJI, 00pa3yromux cucreMy. KoopauHaTsl 1 MMITYIbCHI —
OCHOBHBIE BEJIMYMHBI KITACCUUECKOM MEeXaHUKU. 3Has UX, MOXKHO BBIUUCIUTh
M00yI0 JIpYTyI0 MEXaHWYECKYIO0 BEJIMYHMHY, HAlpUMEp, SHEPIuio, MOMEHT
KOJIMYEeCTBA JBWXXEHMA H T. J. XOTd TMO3Ke OBUI0 MNPU3HAHO, YTO
HBIOTOHOBCKAasi MEXaHWKa UMEET OTPaHHUYEHHYIO0 00JNacTb NMPUMEHEHHs, OHa
ocrajack TeM (QyHIaMEeHTOM, 0e3 KOTOpOro MO3HEHIINe IOCTPOCHUS
TEOPEeTHYECKOH (DM3UKH OBLTH ObI HEBO3MOJKHEI.

Crenyer oOpaTuTh BHUMaHHE Ha TO, YTO, CBOAS COCTOSHHE CHCTEMEI
MaTEepUANBbHBIX Tel K COCTOSHHIO TeJ, €€ COCTABIAIOIIUX, T. €. €€ YacTeH,
HBIOTOHOBCKAsl MEXaHHKa TEM CaMbIM OOBSCHsIA MOBEACHHE CHCTEMBI Kak
pe3ynbTaT MOBEACHUS COCTaBIIONINX €€ JyacTel. I1Hade roBops, CIOXKHOE —
NOBEJCHHE CHCTEMBI 3]€Ch CBOAMTCS K COBOKYIHOCTH IPOCTBIX
COCTaBIIIOIINX — MOBEJCHHUIO OTAEIBHBIX TEN, 3TO MOBEACHUE SIBIAETCS
HCXOOHBbIM, 3aJJaHHBIM.

Ha ocHOBE HBIOTOHOBCKOW MEXaHUKU BO3HUKIA MEXAHUKA CHIOWIHBIX
cped, B KOTOPOH Trasbl, )KUIAKOCTH M TBEpAbIC Tela paccMaTpUBAIOTCS Kak
HeTpephIBHBIE OJIHOPOAHBIE (PU3MUYECKHE CPEAbl. 3/1eCh BMECTO KOOPJIUHAT U
HUMITYJIbCOB OTACJIbHBIX YaCTUI] MPUMCECHCHBI UHBIC IMOHATUA — IIJIOTHOCTH p,
JlaBJieHHe P, CKOpOCTHU MEpEeHoca Macchl V U MPUIOKEHHBIE K HUM BHEIIHHE
cunbl F, 4To omHO3HAYHO XapakTepHu3yeT moBeieHue 3Tux cpen. Camm ke
INIOTHOCTb, JABICHHE W THAPOAMHAMHYECKAas CKOPOCTb  SIBIISIIOTCS
(yHKIIMAMEU KOOpAMHAT U BpeMeHH. CriexyeT oOpaTuTh BHUMAaHHUE Ha TO, YTO
MOHSATUSL MEXAHHWKH CIUIOIIHBIX CpeJ IMOJHOCTBIO HCIOJB30BANIN MOHSATHUSL
HBIOTOHOBCKOM MEXaHMKH, OJHAKO YTOYHMIM MX HNPUMEHHUTENBHO K
IMOCTaBJICHHOM oejin — OIMCAHUIO JABMKXCHUA CIUIOHNIHBIX CPEI. HOBTOMy
3/IeCh U MOSBUIIUCH IUIOTHOCTD, T. €. Macca, OTHECEHHAs K 00beMY, JIaBJICHHE,
T. €. CHJIa, OTHCCCHHAJA K IJIoOaaun, 1 T. II. ypaBHeHI/IH MCXAHHUKH CIIJIOIIHBIX
Cpel TO3BOJISIIOT YCTAHOBUTh 3HAaueHHss OJTUX GQyHKOUA B 11000
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HOCIEAYIONIMH MOMEHT BPEMEHH, €CIIM W3BECTHBI I'PaHMYHbIC M HadajbHBIC
YCIIOBHSL.

OIHOPOAHOCTH CIUIOLIHON Cpembl U OTCYTCTBHE B HEW IOTEPh SHEPTHU
Ha BHYTPCHHEE TPEHHE O3HAuyaeT MICANTbHOCTh CpPelbl, I03TOMY ABH)KCHHUE
TaKOH Cpenbl MOJTHOCTHIO OIUCHIBACTCS JBYMS YPaBHEHHSAMH — YpaBHEHHEM
Diinepa

dv 1
——=F- —gradP,
dt p

CBSI3BIBAIOIMM CKOPOCTH TEYEHHUsS JKMIKOCTH V C JaBileHueM P u
HaINpsKEHHOCTBIO MAacCOBBIX cuil F, M ypaBHEHNEM HEpa3phIBHOCTH

dp

+ pdiw =0,
dt

BBIPA)KAIOIINM COXpaHEHHE BEIECTBA.

OnHako B AajbHEHIIEM BBISICHUIIOCH, YTO JJIsi OOJIBIIOrO 4YMciia 3aaad
Hellb3sl IpeHeOperaTh pa3inuusIMU B IIOTHOCTH cpenbl. B rasax, Hampumep,
IUIOTHOCTb MEHSETCS B HIMPOKHUX Mpereiiax. YYeT 3TOro 00CTOSTENbCTBA
3aCTaBWII YCIIOKHUTh YPaBHEHUE HEPa3phIBHOCTH, KOTOPOE MPUOOPENO BUIL

dp

+ p divv + (vgradp) =0,
dt

B ypaBHEHMM Hepa3pbIBHOCTH MOSIBHICS TPETUN YJIEH, YYUTBHIBAIOLIMN
U3MEHEHUE IUIOTHOCTH Cpelbl B IIPOCTPAHCTBE. Y4YeT IOTEPb 3SHEPIUH,
CBSI3aHHBIX C BSI3KOCTBIO CpEIbl, IPUBEI K HEOOXOAMMOCTH J00aBHUTh
COOTBETCTBYIOIIIE 4WIEHBl B ypaBHEHHe Oilnepa. YpaBHEHHS BU)KCHUS
Cpelbl, YUUTHIBAIOIINE TaK HA3bIBAEMYIO NEPBYIO & W BTOPYIO L BSI3KOCTH,
MOJy4YHIIN Ha3BaHue ypaBHeHHH HaBre-CToKkca:

dv 1 & v
——=F— —grad P + vAv + ( +
dt p p 3

)grad div v.
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Ecim jxe ydecTb, 4YTO BA3KOCTh — (YHKOUSA [PYTHX IapaMeTpoB,
HalpuMep, TEMIEepaTypbl W JaBICHHWSA, TO B TEX CIyYasX, TAE I3TO
CYIIECTBEHHO, HEOOXOANMO JaJIbHEHIIee YCI0XKHCHNE YPaBHEHHUH.

OnmHako BcCe 3TO KacaeTcs, B OCHOBHOM, JIAMHHAPHBIX JBIKCHUH
KHUJKOCTH.

Eme B xonme 18-ro cromerus Oputo oOpamieHO BHHMaHHE HA TO, YTO
CONPOTUBJICHHE JIBW)KEHHIO TEl B JKMJIKOCTH HeENb3sl OOBSICHUTH 0e3
UCIIOJIb30BaHUs NPEJCTaBICHUH O BO3HUKAIOUIMX 3a KOPMOW ABMXKYIIMXCS
Ten Buxpeil. Paborsl '.I'enpMronbia 1 HEKOTOPBIX APYTHX HCCIeqOBaTeIeH
OBUIM TOCBSILEHBl BUXPEBBIM IBIDKCHHUSM SKUIKOCTH, 4TO B JalbHEHIIEM
MOJYYWIJIO Pa3BUTHE (PaKTHUYECKH JIMIIL KaK BUXpEBas CTATHKA, IOCKOJIBKY
CTaHOBJIEHHE W pa3BUTHE BUXpEH B KHUIKOCTH M, TeM Ooiee, B rase He
paccMmatpuBanuck. IlogoOHOE TONOKEHHWE B 3HAYUTENBHOW CTEIICHU
COXPaHWJIOCh A0 CEroAHsmHero AHA. PU3MKa CIUIONIHBIX CPEll M CETOIHS
n30eraeT pacCMOTPEHUS 331ad, CBSI3aHHBIX C HECTALMOHAPHBIMU TEUCHUAMHI
JKUJKOCTEH W Ta3oB, a B CIIydasx, KOIJla HECTAIIMOHAPHOCTHIO NMpEeHEOpeUdh
HETb3s, 3a/1a4a MPEACTAaBISETCS KaK KBa3WCTalMOHAapHAas, T. €. B NpeIenax
JOIMYCTUMBIX TIOTPEIIHOCTEH YCIOBUS 3afadd TIPEICTABIAIOTCS  Kak
cTannoHapHsie. OHaKO ceifuac Bce 0ojiee 0UEeBHIECH HEAOCTATOK MOJOOHOTO
MOJX0/1a, B pe3yJbTaTe KOTOPOro HEKOTOPhIe BaKHEHIINe 3ajaul OKa3aJIucCh
HEpeLIeHHbIMA 10  ceroansmHero  nHA.  Hampumep, B kpaiiHe
HEYJIOBJICTBOPUTEIIFHOM COCTOSHHUM OKa3ajiCh 3aJadyH, CBS3aHHBIE C
BO3HHMKHOBCHHUCM H CTAHOBJICHHCM Ta30BbIX BHXpeﬁ n Hux 3HepI‘eTHKOI71.
Jaxe cTpykTypa 3THX 00pa3oBaHMIl M ABMKEHHE T'a3a B CaMHX BUXPSX H B
UX OKPECTHOCTSX (haKTHYECKH HE ONMCaHbl. He BBIICHEHHBIMH OCTaJINChH
BOIIPOCHI, OTHOCAIINECS K HECTAIIMOHAPHBIM MpOLEccaM, IMPOUCXOISIINM B
peanbHBIX Ta3ax, a TAKKe MHOTOE JPYToe.

Tepmoounamuxa — nUHAMHUYECKas TEOpHs TEIUla HA IEPBOM CTagun
CBOETO  3apOKACHMS pacCMaTpHBaja JHMIIb  COCTOSHHUS  TEIUIOBOTO
paBHOBECHsI U paBHOBECHBIE (IIPOTEKaloUMe OECKOHEYHO MEAJICHHO)
IMPOLECCHI. OCHOBHBIMU BCIIMYMHAMH, 3aJal0llUMHU COCTOSAHUC CUCTCMBI
(TepMOIMHAMHYECKUMH TTapaMeTpaMu) SIBISIOTCS AaBieHue P, o0bem V n
temneparypa 7. OHHU CBsI3aHBI MEXIy CO00M TEPMHYECKMM YpaBHECHHEM
cocrostHuSA. [IpocTeiimum sBisieTCs ypaBHEHHE COCTOSIHUS HAEaTbHOTO rasa
Knaneiipona:

PV = BT,
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rae B — ko3 puIMeHT mpomopiroHATEHOCTH, KOTOPBIA 3aBUCUT OT MACCHhI
raza M u ero MOJICKYJIIPHOW MacChl U.

VYder e peaslbHBIX CBOHCTB ra30B 3aCTABISET YCIOKHUTH YpaBHEHHE 3a
cdeT MoOaBJIEHUS BCE HOBBIX WICHOB, ONHCHIBAIONINX OTIWYHSA pPEanbHBIX
CBOIICTB ra3oB OT HCAJIbHBIX.

Bnocnencrsun, Haumbasgs ¢ 30-x romoB 20-ro B., Obula co3maHa
TEPMOJMHAMHUKA HEPABHOBECHBIX TMPOLIECCOB, B KOTOPOW COCTOSTHHE
ompenensercss 4epe3 IUIOTHOCTh, AABICHHE, TEMIIEPAaTypy, SHTPOIHIO U
JIPYTHE JIOKAIBHBIC TEPMOIUHAMUYICCKHE MTapaMEeTPhl, PaCCMaTPUBACMBIC KaK
(GYHKIIMM KOOPIUHAT W BpeMeHH. JIJi1 HHUX 3alKCBIBAIOTCS YPAaBHCHUS
MepeHOCa MAcCChl, JHEPTUM U UMIIYJIbCA, OIKCBHIBAIONINE 3BOJIIOLHUIO
COCTOSIHMSL CHCTEMBI C TCUCHHEM BPEMCHH, ypaBHCHHS 1TUQPy3un u
TEIUIOTIPOBOTHOCTH,  ypaBHeHHs  HaBpe-Ctokca. Takum  oOpasom,
YCIIO)KHEHHE 3aJad TPHBEIO K HEOOXOIMMOCTH ydeTa OOJBIIEro Ymucia
CTOPOH B KaX/IOM SBJICHHWH, YTO 3aCTaBHJIO HCIIONB30BATh OOJbBIIEE UHCIO
mapaMeTpoB U ypaBHeHHUH. [Ipu 3TOM B TepMOIMHAMHUKE BCE 3TH ypaBHEHUS
BBIPA)XAIOT BCETO JIMIIb JIOKANBHBIE, T. €. CIPaBEIJIUBHIC 1T OECKOHEYHO
MAJIOTO AJIeMeHTa 00heMa 3aKOHBI COXPAaHEHHS YKa3aHHBIX BEIHIHH.

Bce COIlep)KaHI/Ie TepMO}lI/IHaMHKH SABJISICTCSA, B OCHOBHOM, CJICACTBUECM
3aKOHa COXpaHeHI/IH 3Hepr1/11/1 1 3aKOHAa ITOBBIILICHUA 3HTpOHI/II/I, nu3 KOTOpOFO
CleyeT HeoOpaTHMOCTh MAaKpPOCKOITUYECKHUX mporeccoB. I[locmemnee
O6CTOHTCHBCTBO HpI/IBeJ'IO K MHOI'OYHMCJICHHBIM COMHCHUAIM, HOCKOJ'H)Ky nu3
3aKOHa IIOBBIIICHUS 3HTpOHI/II/I C HeOGXO[[I/IMOCTbIO BBITCKACT TakK
Ha3eiBaeMas «TeruioBas cMmepTh» BceneHHO#, B KOTOpOH Bce TPOIECCHI
OCTaHOBSATCS M3-32 BCEOOIIETO TEIUIOBOI'O PABHOBECHSI.

Cratuctudeckas (pU3NKa WM CTATHCTUYECKAs MEXaHHKA — (PaKTHICCKH
MPOJOJDKCHNAE PA3BUTHS MEXaHUKH CIUIONIHBIX Cpell W TEPMOTUHAMHUKH.
Cratuctudeckass (U3HKa ONEpUPYET CTATUCTUYCCKUMH  (YHKIIHAMHA
pacrpenieieHusl YacTHIl — MOJICKYJ Ta3za M0 KOOpIAWHATaM ¥ HMMITYJIBCaM.
3}16CL y)KC BBOIATCA BCpO}ITHOCTHI)Ie (byHKHI/II/I, B 4YaCTHOCTH, IIJIOTHOCTH
BEPOSATHOCTH  pACIpENeNieHUs, a Takke (YHKIUM pacmpeaesicHus,
YIOBJIETBOPAIONINE ypaBHEHUsM nBuxkeHus JlnyBwmnsa. Ilpu stom  yxe
YYUTBIBACTCS SHEPTHSI B3aUMOICHCTBHS YaCTHIl CUCTEMBI MEXIY COOOH, T. €.
CUCTEMa — 3TO HE NPOCTO CyMMa YacTHIl, €€ COCTaBISIOIUX, a OoJee
CJI0XHOE 00pa3oBaHKe, KOMIUIEKC, B KOTOPOM TMOSIBUJIIOCH HOBOE Ka4eCTBO —
B3aMMOJICHICTBAE COCTABISIOMIMX TEJ, HE CBOWCTBEHHOE KWKIOMY TEly B
OTJENBPHOCTH. BriepBbIe ypaBHEHHE, OIMMCBHIBAIONICE ABOJIONHI0 (YHKIUU
pacrmipenereHus st ra3a, OpuIo moiydeHo bomprmanom B 1872 T., M OHO
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MOJIYYUJIO Ha3BaHWE KUHETHUYeCKOTOo ypaBHeHHs. B 1874-1878 rr. I'm66c
BBIYUCITII (YHKIOUIO PpaclpeAesicHus, W 3TO IO3BOJIIO HaXOIWUTh BCE
TEPMOJAMHAMHUYICCKIE MOTEHIHAIBI CHCTEM YacTHIl, 9TO B CBOIO OuYepelb U
JTAJI0 HA9aJo CTaTUCTUIECKOI TepMOANHAMHUKE.

Takum 00pa3oM, OCHOBBI CTATHCTHYECKON (DM3UKH OBLITH 3aJI0’KEHBI eIIie
B 19 B.

IIpunoxenne TeOpUHM MEXAaHUKH CIUIOIIHBIX CpeA K SIBICHUSIM
3JeKTpOMarHeTH3Ma MO3BOIMIO MakCBely cO37aTh 3271eKmpOoOUHAMUKY.
HyxHo cka3ate, uto paboram MakcBemia NpeANIeCTBOBAIN PaOOTHI
pa3NUYHBIX YYEHBIX, B YacTHOCTH, pPabOTbl Ammepa, CO3JaBLIErO
3NEeKTPOJMHAMUKY KaK YYEHHE O CTaTUYECKOM B3aHMMOJAEHCTBHM TOKOB B
npoctpancTBe. CaM TEPMHH «QJIEKTPOJMHAMHKA» ObUT BBEJICH AMIIEpPOM elie
B 1826 r. Ilom »TUM TepMHHOM WPEAIONATATIOCH YYCHHE O CHJIAX,
BO3ACUCTBYIONINX Ha HEMOABIDKHBIE B IPOCTPAHCTBE TIPOBOAHUKH C
MOCTOSHHBIM TOKOM. B cBomx paborax MakcBem TakKe pacCMaTpHBaeT
CHIIBI, CO3/IaBaeMble OJIIEKTPHUCCKIM ¥ MATHUTHBIM TIOJISIMH, TIPUYEM
JJEeKTpHYECKas HaTPSOHKCHHOCTH paccMaTtpuBaeTCs KaK CcuIa,
BO3ACUCTBYIOMIass Ha CIWHUYHBIA DIEKTPHYCCKUH 3apsi, a MarHUTHas
HaNpsKEHHOCTh — KaK CHJIa, BO3ACHCTBYIONIAas Ha €AMHUYHYI0 MarHUTHYIO
Maccy.

B ocHoBe ypaBHeHHK MakcBeiia 3J€KTPOMarHUTHOIO IOJIA JIeXaT
MOJIOKEHU ['eapbMrosiplia O 3aKOHaX BUXPEBOTO JBUKEHUS HACAIbHOU
xuakocTH. Teopust anexkTpoMarHeTnsma, paspaboraHHas MakcBeUIOM U B
3aKOHYEHHOM BHIC H3JIOXKEHHass UM B «Tpakrate 00 3JeKTpHYeCTBE U
MareHeTm3Me» (1873), obobmaromas pe3ynbratsl padoT ['enpmronsia (1847-
1848), B.Tomcona (1842-1861), ®apanes (1852-1856), Bepae (1856-1853),
Awmrmepa (1850-1852), a Taxke MHOTHX JPYTHUX HCCIENOBaTeleH, — IpsAMoe
CIICZICTBHC MEXAaHWKH HECKHMAaeMOW M HEBI3KOHM XHUIKOCTH, KaKOBOW, IIO
MHeHHI0 MakcBernta, Bisercs d(up.

CocTosiHME  3JEKTPOMarHMTHOIO Moias B  Teopud  Makceemia
XapaKTEepPU3yeTCsl HAINpPSKEHHOCThIO 3JIEKTpUYECKOro mnojs E U MarHUTHOU
HanpsokeHHOCThI0 H. CocTosiHHE cpellbl XapaKTepU3yeTcs AUAIEKTPUIECKOH
MPOHUIIAEMOCTBIO €, YMEHbIIAOMEH (M0 CpaBHEHUIO C BaKyyMOM)
NIEKTPUYECKYI0 CIJIy B Cpele; MAarHUTHOW MPOHHMIAEMOCTBIO [,
YMEHBIIAIONIYI0 MAarHUTHYI0 CHJIy B Cpeie, a Takxke YJeIbHOU
MPOBOIUMOCTBIO 0, XapaKTePU3YIOIICH TEIUIOBBIE IIOTEPH B CPEIE.

OnekTpomuHaMuka — MakcBella ~ MMEeT ~ YHCTO — MEXaHHYECKOoe
MPOMCXOX/ICHUE, BCE €€ IIOJIOKEHHUS CTPOTO BHIBEICHBI M3 COOTHOIICHHN
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MEXaHHWKH CIUIOIIHBIX Cpell, O 4YeM aBTOpPBI OoJiee TO3MHUX YICOHUKOB
MPEAMOYNTAIOT YMATIHBATh.

Co3mannsle 10 Hadana 20-ro B. QyHIaAMEHTaNbHBIE OCHOBHI (DH3WKH —
KJlaccH4yeckas MEXaHWKa, MeXaHWKa CIUIONIHBIX Ccpell, TepMOIUHAMHKA,
cTaTucTHYecKass (U3WKa M AIEKTPOAMHAMHUKA HMMEIOT HEKOTOpEIe oO0Ime
YepTHI, a UMEHHO:

— 6ce OHU 0071a0a10M nPeemMcmeeHHOCmbl0. MexaHuKa CIUIOIIHBIX Cpe
MMella B OCHOBE KJIACCUYECKYI0 MEXaHHKY, TEPMOJAMHAMUKA, CTATHCTHUCCKAS
(hM3MKa ¥ AMEKTPOJMHAMUKA UMEIH B OCHOBE MEXAHHUKY CIUTONIHBIX CPE];

— 6ce OHU Rpeononazarom 6 O0CHOGe NPOUecco8 Opyzue Npoueccwl,
npoucxooaujue ¢ YACMAMU CUCHIEM — MaTEPUATIBHBIX TOYEK, CUUTAIOIIUXCS
3neMeHTapHbpIMH. Kilaccuueckas MeXaHUKa CHUCTEM IMOJIaracT HCXOIHBIM
3HaHHWE COCTOSHHS dYacTell CHCTEMBl — MAaTEepPHalbHBIX TOYEK, KOTOpHIC
CUATANNCh DJIEMCHTAPHBIMH, TIPOCTHIMH. MeEXaHHWKa CIDIONIHBIX Cpex
Tpefronaraja 3HAaHHE COCTOSHHS M IIOBEICHHWE JIIEMEHTApPHBIX Macc M
00BEMOB, TEpPMOIMHAMHKA ¥ CTAaTUCTHYCCKas (U3WKA IPEaIoaraim
WUCXONHBIM  3HAaHWE COCTOSHUS W  TOBEACHHWE  MOJIEKYN  Trasa.
DOnexTponuHaMuKka ObUIa BeIBeJeHa MaKCBEIUIOM W3 KOHICTIIHY TOBEICHUS
aupa Kak HICaJbHON KHMIKOCTH, WCXOJHBIM B HEH SBISUIOCH 3HAHUE
COCTOSIHHUS IIOBCOCHUS 3J'IeMeHTapHI)IX 06"I)CMOB 3(1)1/1pa KaK DJ3JICMCHTOB
UJICJIbHOM, T. €. HEBSI3KON U HECO)KMMAEeMOM KUKOCTH;

— 6Ce OHU 0ZPAHUYEHbl, HO CYUMAIOM B03MOMICHbIM OdalbHeliulee
cogepuieHcmeosanue mooesell, HapalliBaHUE 4YICHOB B ypaBHEHUSX,
MOCJIEIOBATEIFHOEC HAapalliBaHWE YHCIA YYHTHIBAEMBIX (DaKTOPOB. OTH
TEOPHUH OTKPBITHI ISl COBEPIICHCTBOBAHNS;

— 6ce OHU noopaszymesarOm  eeKIUO080CHb  RPOCHMPAHCHEA,
pasHomepHocmp u 00HOHANPABIEHHOCHb meuenusn eépemenu,
Heco30a6aemocms U HEYHUUMONCUMOCIb MAmMepuu U OCHOBHOU (opmbl
ee Cyuiecmeosanus — O6ujdceHus, HAauuue NPUYUHHO-C/1e0CHIBEHHBIX
63AUMO0eUiCM UL MeXHCOY menamu;

— 6ce nepeuucieHHble Meopuu AGNAIONMCA PE3YIbIMaAmoM 6bl60006 U3
ONBIMHBIX OAHHBIX, HAKONJICHHbBIX eCHECH803HAHUEM.

PaccMoTpeHHble BbIlle (U3MYECKHE TEOPHUH MPEICTABISIOT COO0M
CAMHYI0 CHCTeMy. XapaKTepHas dYepra OTOM CHCTEMBI — €€
MaTepI/IaHI/ICTI/I‘IHOCTI), HOCKOHbe BCC €€ HOCTpoeHI/I)I OCHOBBLIBAJIUCh Ha
MaTepUaNbHBIX TellaX U MaTePHANBHBIX Cpelax; MaTepHs, MPOCTPAHCTBO U
BpeMs BEICTYTAIOT HEOTHEMIIEMBIMU CBOHCTBAMH ITHUX TEN U CPEI.
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1.2. Memacgpusuxka konua 19-20 6exa Kax npuuuHa
Kpu3suca Knaccuueckoil gpusuku

B xonme 19-ro B. ¢u3mKa mpencTaBIsUIaCh COBPEMEHHHKAM ITOYTH
3aBepuieHHOH. Kazanoch, 4To Bce (u3nueckue SBICHHS MOXHO CBECTH K
MEXaHUKE MOJEKYJl WIH aToMoB H 3dupa. Ddup paccMmaTpuBajics Kak
MEXaHHYECKass Cpeld, B KOTOPOHW pasbIrPhIBAIOTCA 3JIEKTPOMAarHUTHBIE
spnerns. OxmH w3 KpynHewmmx ¢usukoB 19 B. B.Tomcon oOpaman
BHIMaHHE JIMIIb Ha JBa HEOOBSICHUMBIX (haKTa — OTPHLATEIbHBIN PE3yNIbTAT
ombiTa MaiikenscoHa IO OOHApY)KEHUIO ABMXKEHHA 3€MIIM OTHOCUTEIBHO
3¢upa U HEMOHATHYIO C TOYKU 3PEHHSI MOJICKYJISIPHO-KHHETHYECKOW TEOpHHU
ra3oB 3aBHCHUMOCTh TEIUIOEMKOCTH ra30B OT Temmeparypbl. OIHAKO UMEHHO
9TH (aKThl SBWIKCH NEPBHIM YKa3zaHMEM Ha HEOOXOAMMOCTH IepecMoTpa
OCHOBHBIX IpeacraBieHuil ¢usukn 19 B. [ns o0ObSICHEHHS 3TUX U
MHOXXECTBA JAPYTuX (DaKTOB, OTKPBHITBIX BIIOCICACTBUH, OBUIM CO3JaHBI
Teopus otHOCcHTENEHOCTH (A.DUHINTEWH) 1 KBaHTOBas MexaHuka (M.I1lnaHk,
A.D#tamreitn, H.Bop, JI. e Bpoitns, D. Hlpeaurrep u ap.). Co3manue >THX
TEOpHii 3HAMEHOBAJIO HE IIPOCTO 3TAIl B Pa3BUTHU (HU3HUKH, HO CMEHY BCel ee
METOJIOJIOTUH U JIaKe UICOJIOTHH.

Ecmu 3akoHBI KiIaccHueckod (Qu3uku 19-ro W MpeaplayIuX CTOJETHH
SBJSUTUCh TEOPETHUECKMM O0OOIICHHEM HAKOIUICHHBIX OIBITHBIX IaHHBIX,
SBJSUTMCh €CTECTBEHHBIM BBIBOJIOM M3 3TOT0 OOOOIIEHHUS, TO «3aKOHBI»
¢usuku 20-ro CTONETHUS SABISIIUCH PE3YJIbTaTOM NOCTYJIMPOBAHUS OTICIBHBIX
MOJIOKEHUH, W 3TO caMo0 1o cebe 3HAaMEHOBAIO MeEpexo] OT
MaTEpHATUCTUUECKON METOJOJOTUU K HJCAIUCTUYECKOHW, TEM CaMbIM
paspelieHne Kpusrnca (U3MKH, KOTOPBIH BO3HHMK B KOHIE 19-ro croierus,
MPOCTO OTOABUTAJIOCE.

Bosznukaer Bompoc, a Henb3sl Ju ObUIO y)Xe Tornma, B KoHIE 19-ro
CTOJICTHS, KOTZla BO3HUKIN TPYJHOCTH C OOBSCHEHHEM HOBBIX SBIICHHH,
BKJIOYass «OTPHLATEIBbHBIC» PE3yNbTaThl ONBITOB MaiikenbcoHa |
HETIOHATHYIO C TOYKH 3PEHHS MOJIEKYJSIPHO-KHHETHYECKOM TCOPHH Ta30B
3aBUCHMOCTh  TEIUIOEMKOCTH Ta30B  OT  TEMIEpaTypbl  OOBSICHUTH
Kki1accudeckuMm crniocodbom? Tak Jm yx (araJbHO HEOOXOAUMBIM OBLI
nepexoa K MOpPOYHOH maeamucTudeckoil mMertomonoruu? He Obim mm yxe
TOT/Ia IOMYIIEHbl METOI0JIOTMYECKUE OIIMOKY B Pa3BUTHU (pHU3NKU?

Oxa3pIBaeTcsi, OUIMOKK ObUTH, OHM HOCHJIM MeTa(pH3UUECKUN XapakTep,
CBSI3aHHBIN C YIPOINEHHBIM IPEACTaBICHHEM 00 YCTPOWCTBE MaTepuu, HO
yKe TOrJa MOXXHO OBUIO HE OTKa3bIBATHCS OT KIACCHYECKOH (H3HKH,
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TpeboBaCs BCETO JIMIIb WHOM B3I HA CYNTHOCTh (DU3MUECKHX MPOIECCOB
Y Ha OPTaHU3aLUI0 MAaTEPHU.

[IprHIMNMATBHBIX METOJOIOTHYECKHX OIMIMOOK OBIIO JOMYIIEHO JIBE,
00e HoCITH MeTaQU3MIECKUil XapaKTep.

IlepBoii w3 HUX SBISANIACH WACANTHM3ANNSA MOJNYICHHBIX (U3UKON H
«XOpOIIO INPOBEPEHHBIX», KAK TOTAA Ka3aJoCh, €€ «3aKOHOB». IIpumepom
TaKOM uaeanu3alnuy sBiseTcs 3aKoH BceMHUpHOTo TaroteHus V.HproToHa.

Kak wu3BecTHO, 3aKOH BCEMHPHOTO TATOTEHUS OBUI OITyOJIMKOBAH
Herotonom B 1687 1. B «MareMaTHueCcKUX HadajgaxX HaTypaJIbHOMN
¢unocodum». DTOT 3aKOH SABISUICS PE3yJIbTATOM MaTeMaTHYECKOTO
0000meHnsT TpeX 3aKOHOB HEOECHOW MeXaHHMKH, pa3pabOTaHHBIX
M. Kennepom u nznoxeHHslx UM B 1609 r. B Tpyne «HoBast actpoHOMUS
(mepBrie nBa 3akoHa) U B 1616 1. B 3-1f TaBe 5-it kaurn «["apMOHHS MHpay
(Tpetnit 3akoH). Ho camm »tm 3akoHsl Kerurep paspaboram Ha OCHOBE
00pabOTKH OOMMPHBIX  AKCHEPHUMEHTAIBPHBIX MAaTEpHUAlOB HW3BECTHOTO
nmarckoro actpoHoMm T.Bpare, ymepmero B 1601 r. u ocraBuBmero Kemnepy
[IEHHEHIIe MaTepHaibl CBOMX MHOTOJETHHX HaOMIONCHWI 3a MOBENCHHEM
HECKOJIbKMX IUIAaHET, B OCHOBHOM, Mapca. Takum o0pa3om, 3aKOHBI H
Kennepa, u HeloToHa oTpaskany BHEIIHEe SBICHHUE — IepeMElIeHUe TIaHeT B
MPOCTPAHCTBE, a HE (PU3UUCCKYIO CYIIHOCTH 3TOTO SIBICHHS — MPUYHHBI, 1O
KOTOPBIM NPOUCXOAUT 3TO ABUIKCHUEC. Kak HU3BCCTHO, BCC ITOIIBITKH HrroToHa
HaWTH (U3UYECKYIO NMPUYMHY BCeMHUpPHOTrO 3aKoHa TATOTEHUS OKOHYMIIUCH
Hey/auell, 4To HalUIO OTPaKeHHE B €ro 3HaMeHHTOW ¢pase «['umnores s He
M3MBIILISIO Y.

Ho nanee mommio tpmyMmdanbHOe IIECTBHE HBIOTOHOBCKOTO 3aKoHa
BCEMHUPHOTO TATOTEHHUsS, OCOOCHHO TIOCIE TOro, KaKk Ha €ro OCHOBE
¢panmy3ckuM ydeHbM A.Kiepo ObLT mpeackaszaH IeHb MOSIBICHUS KOMETHI
Tannes — 12 mapta 1759 r., B KOTOpBIN OHA U OSABUJIACK.

OnHako ciedyeT OTMETHTh, UTO JII000E SBICHHE MMEET OCcUHCIEHHOE
KOJINYECTBO CTOPOH, OECUMCIEHHOE KOJIMYECTBO KauecCTB M, CIIEAOBATEIbHO,
nro0asi KOHKpEeTHasi MOJIeJb WJIM KOHKPETHOE OIHMCaHHe JII00Oro SIBICHHUS
eCThb JIMIIb €ro HEKOTOpoe MpuONMKeHHe. OTO OTHOCUTCS U K
MAaTEMAaTHUYCCKOMY ONMCAHUIO. Ilo MEpPEC€ HAKOIUJICHUA HOBBIX WJIM YTOUYHCHUA
YK€ HU3BECTHBIX (I)aKTOB BO3HHUKACT HeO6XOZ[I/IMOCTI) X y4d€Ta, 4YTO MOXKCT
BBUIUTHECA HE TOJIBKO B YTOYHCHHUE, HO U B MOJTHBIN NEPeECMOTpP HCXOI[HOﬁ
MOJIETIH WJIM MaTeMaTHYEeCKOTO OIHMCAaHHWSA. OJTO O3HAYaeT, YTO HHU OIHO
MOJIOKeHNE (U3MKH HE MOXET CUHTAThCS OKOHYATENbHBIM M, TeM Ooee,
W/leallbHbIM, B TOM 4YHCIE€ M 3aKOH BCEMHpPHOTo TsroreHusi HproToHa.
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Wneannzanms 3TOr0 3aKoHa yxke B 19 B. mpuBena K MOSBICHHIO W3BECTHOTO
TPaBUTAIllMOHHOTO  KOCMOJIOTHYECKOTO mapamokca Heiimana-3enurepa:
pacmpocTpaHeHHe 3aKkOHa BCEMHPHOTO TATOTeHHss HproToHa Ha BCIO
OeckoHeuHy0 BceeneHHyI0 TMpUBOIUT K OECKOHEYHO OOJBIIOMY 3HAUCHHUIO
TPaBUTAIlMOHHOTO IIOTCHIMAaTa OT BCEX MacC 3Be3l B JOOOH Touke
NPOCTPAaHCTBA, W TPUTSDKEHHE Teln JApyr K JPYry OKa3bIBacTCs
HEBO3MOYKHBIM.

[onoxenne ObIO OBl HMHBIM, ecnu Obl HbIOTOHY ynanoch HaiTh
(u3MYEeCKyI0 OCHOBY TSATOTECHHWS, €ro BHYTPEHHMH MexaHM3M. Torma c
caMoro Hadana ObUIO OBl TOHATHO, YTO B OCHOBY MAaTeMaTHYeCKOTO
BBIDOKCHUSI 3aKOHAa TATOTEHMsl 3aJI0XKEHA OIpelelieHHas —(Quandeckas
MOJIeJIb, KOTOpast, KOHEUHO, TOKE OrPaHUYEHa, HO BCE K€ JAaeT Oosee TOUHOe
NPEACTaBICHHE O CYTH SBICHHA M IOITOMY TOSBISeTCs OobIe
BO3MOXKHOCTEH Uil Oojee TOYHOTO €ro MaTeMaTHYecKoro omucaHua. K
COXAJICHUIO, HEJOCTATOYHBIH OOWMH YPOBEHb HAayKH TOTO BPEMEHH HE
no3Bonua HeloToHy 3TO crenats.

Uem Ke MOKHO OBUIO OOBSICHUTH «OTPUIATENBHBI» PE3YNBTAT MEPBBIX
akcnepuMeHToB Maiikenbcona 1881 r. u Maiikenscona u Mopnau 1887 r.?
[Ipexme Bcero, MOJHBIM HEIOHUMAHHUEM CBOMCTB caMoOro 3¢upa, CKOpPOCTh
KOTOpPOT'0 OTHOCUTEIBHO MOBEPXHOCTH 3eMiin OHM nckanu. Cama IocTaHOBKa
3aJay MakcBeUIOM 10 OOHapyXEHHI0 S(GHUPHOTO BETpa HCXOIWIIa U3
a0COJIFOTHOM HEMOABIKHOCTH 3dupa B mpocTpaHcTBe (runore3a Dpenens-
JlopeHua) ¥ ero WAeasbHOCTH, T.€. HE C)KMMAEMOCTH M HE BS3KOCTHU U €ro
BCETIPOHUKHOBEHMS. JIOCTaTOYHO HapymIeHHs JI000r0 W3 3THUX CBOWCTB,
4TOOBI 3KCHEPHMEHT MalKenbCcoHa, NPOBOAUBINETO €r0 B IIO/BANE
(yHmaMeHTanpHOTO 37aHWsA, ObT OBl OOpeYeH Ha HeyJgady, 4YTo H
nponsonuro. M ToNpKO TO3XKe, KOrJa 4acTh M3 3THX CBOWCTB pPEalbHOTO
3¢upa ObUIa HHTYUTHBHO y4TEHA, ObII MOIY4EH ITOJOXHUTEIBHBIH U BECOMBIH
pesynprar (Mopnmu u Mumnep, 1905; Mmmurep, 1921-1925; MaiikenscoH,
ITuc u Ilupcon, 1929). Ilpu 3TOM HHKAKOrO OTKa3a OT KJIACCHYECKOI
¢u3nkn He OBUIO, MPOCTO HEKOTOPhIE OOCTOSTEIHCTBA IOCTAHOBKH
OKCIIEPUMEHTa OBUIM W3MEHEHbl B COOTBETCTBHUM C YTOUHEHHBIMH
MpeJICTaBICHUSIMH O CBOWCTBax 3dupa.

Heuto mogo6HOe mpou301I1I0 ¥ ¢ MPOOIEeMON U3IydeHHs YEPHOTO Tela:
NP PAacCMOTPEHUH JTOTO CIIOKHOTO SIBJIICHHs Obla TepBOHAYaJIbHO
MCIIOJIb30BaHA YPE3MEPHO YIPOIIEHHAst MOJIEIb U3ITydeHNUSI.

Kak ormerun mpodeccop T.A.JlebGenmeB [5], pacyeTbl aHTITHHACKUX
¢usukoB Pames m J[>kuHCa, TEpBBIX HCCIeNOBaTeNeld M3Iy4EeHHsS 4YepHOTO
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TeNa, UCXOIWIN U3 YMO3PHUTENIBHON CXEMBI M II0ITOMY BOOOINE HE MMENH
HHKAaKOTO OTHOIICHHS K KJIACCHYECKON (pr3nKke, XOTd MMEHHO 3TH PabOTHI
MOCIYKMJIM HAadaJOM COMHEHHI B €€ CIPaBEIJIMBOCTH. OTO BHIHO W3
CJICTYFOIIETO:

aBTOPBI pacCMaTPUBAIN HEKOTOPBIH 00BEM, 3aHATHIH H3IY4YCHHEM,
(haKTUYeCKH WCKaIM YHCIO COOCTBEHHBIX KOJICOAHWH CIUIOMIHOW Cpempl,
U30JIUPOBAHHOM OT BEIECTBa;

aBTOPBl  BBIJACHMIM  JJIEKTPOMarHuTHBlE  Kojeb0aHus M3  BceX
B3aUMO/ICHCTBHUIA, COBEpIIAEMBIX B ITOJIOCTU TBEPAOr0 Tena. ITO HE MOTJIO 10
cBoeil (hu3MUecKol CyTH NPUBECTH K MPAaBWIBHBIM pe3ysibTaTtaM. B paHHOM
Cllydae paccMaTpHUBAJIOCh BCErO JIMIIb CIEACTBHE (M3IIydeHHUE), OTOPBAHHOE
0T CBOEH NPUUUHBI (HarpeBaeMoro Tena);

JUIsL TOACYETa DSHEPruuM B CIUIOWIHOW cpene Poamelr u xunc
HEONPABJaHHO HCIIOJIb30BATM  «3aKOH» PABHOMEPHOTO paclpeleleHuUs
SHEPTHUH M0 CTENEHAM cBOOObI. MI3BECTHO, OZHAKO, UTO 3TOT «3aKOH», AaBast
Gosiee MM MEHeEE NMPHUEMIIEMbIE PE3YJIbTATHL ISl OAHOATOMHBIX Ta30B, HH B
KaKkuX JpPYrux Ciydasx ceOs He ompaBabiBaeT. TakuMm 00pa3oM, pacdeTsl
Pames m JkWHCa OCHOBBIBAIOTCSI Ha CIHMIIKOM TIpyOoH Mopjenu, He
YUNTBIBAIOIIEH  CYIIECTBEHHBIX  JUII  paccMaTpUBaeMoro  ciydas
00CTOSATENBCTB.

Cnemyer OTMETUTh, YTO HHYEr0 HEOOBIYHOrO K, TeM OoJee,
KaTacTpOo(hUUECKOro HE MPOW3OLUIO: TPOCTO HECOBNAJCHUE PE3YJIbTaTOB
pacyeroB C ONBITHBIMHM JaHHBIMU HalO OBbLJIO TPAKTOBAaTh HE KaK KPHU3HC B
(u3mKe, a BCEro JIMIIb KaK HEIOJIHOTY HMPUHATONH MOJEIH, KaK HEMOIHOTY
ydeTa BceX CYIIECTBEHHBIX (paKTOPOB.

Bonee mo3mHME pacueThl W3ITYyYCHMS YEPHOTO TENa, BHIOJHEHHBIE B
1896 r. HemenkuM ¢u3nKoM BHHOM, yke OCHOBEHIBAIUCH Ha OoJiee OIM3KUX
JaHHBIX, HO U OH C/ENa] HEKOTOPbIEC JOIYLICHUS, OKAa3aBIINMHUCS CIIHUIIKOM
rpyOsiMu:  BuH cumTanm dbacTHmel Tasa uaeanbHeIMH. Ecmm  Ob1 MM
paccMmarpuBaliCsl pealibHbI ra3, TO €ro pacdeT oKasajcs Obl OmKe K
peanbHONl KpHUBOM U3Jy4eHHs, IOCKOJIbKY B pe€ajbHOM rasze JOJIKHO
BO3HMKaTh OOJbIIE HHU3KOYACTOTHBIX M3JIYYEHUH [0 CPaBHEHUIO C
UieaIbHBIM I'a30M, II03TOMY B 00JIACTH JUTMHHOBOJHOBBIX M3IIy4eHHUH KpUBas
Buna crana 651 OmKe K peaibHOM, YeM 3TO CIIEI0BAJIO U3 €T0 PacueToB.

Kak m3BecTHO, mpoOieMy U3My4eHHs] YepHOTO Teja PEelIvyl HEMEIKUN
¢uzuk-Teopetuk M.ITnaHK, KOTOPBIA BBEN NUCKPETHOCTH NEHCTBHSA, YTO, IO
MHEHHUIO ()M3UKOB, O3HAa4yalO COBEPIIEHHO HOBBIM IOAXOA K Mpodieme.
Opnako »T0 He coBceM TouHo. UM Ilmank, u BuH B cBoux pacuerax
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paccMaTpuBaNIX M3Iy4C€HHE OCIHIUIATOPOB, MOJ KOTOPHIMH OHH MOHHUMAIH
BO30YKJCHHBIE MOJIEKYJIBI. DTH MOJIEKYJBI TIPH KOJEOAHUSAX JTOJKHBI ObLIH
MOCHUIATH BOJHBI M3IYYEHHUS, KOTOpbIe MO (PU3WIECKOl MPHUPOIE SBIISIOTCS
muckpetHeME. [ToaTomy IlmaHk cuenan He «IIPUHIMITHAIEHO HOBBIM IIary, a
BCEr0 JIMINb yd4enl (akTop, KOTOPHIMH HPEABIAYIIAMH HCCIEIOBATEIIIMHU
YIyCcKaucs M3 BHIY, — AUCKPETHOCTh HM3JIyUCHHS BO30Y)KIEHHBIX MOJEKYIL.
VYder a3toro ¢dakropa MO3BOJIMJI TOYHEE OTPA3UTh SIBIICHHE W3IYYCHUS
YepHOTO Teia, M YK€ B MpeAenax [OMyCTUMBIX IOTPEUIHOCTEeH ObLTH
MOJYYCHBI YIOBJICTBOPUTEIBHBIC PE3YIbTAThI [0 COBIAICHHIO PACUCTHBIX U
OTBITHBIX TaHHBIX.

CropamuBaercsi, Hy, a Temepb, mocie BBojaa I[lIaHKOM TUCKPETHOCTH
W3Iy4YeHHUs, Bce, HakoHen yureHo? Koneuno, Her. Ecmu 0wl Obuia
BO3MOKHOCTh HETIPEPHIBHO YTOYHSATH OIBITHBIC IaHHBIE, TO HEW30€KHO
oOHapyXminoch OB, YTO W KpuBas [lmaHKa WMeeT pacXOoXIeHHe C
MOJYYCHHBIMU JKCIIEPHUMEHTAIBHBIMU pe3ynbTataMu. [Ipumuiocs 6B TOTIA
WCKaTh HOBBIE HEyYTEHHBIC (DaKTOPHI, HAIpUMeEp, Pa3In4usi B CTPOCHUHU
MOJICKYJI YePHOTO TeJla U 3aIOJIHSIOMIETO ero MOJIOCTh ra3a, YIUTHBATh (GakT
HAJIMYAS OTBEPCTHUS B TIOJIOCTH TeJa, BIMSIHUE OKPYKAIOMICH CPEeNbl, APYTHX
TEI U T. 1.

Takum o00pa3oM, MeTOmOJIOTHYEcKass OMINOKa (DPU3UKOB-TCOPETHKOB B
PACCMOTPEHHBIX CIy4yasX 3akKIiovajach B TOM, YTO OHHM HJCATH3UPOBAIH
CBOM MOJIENIH, KOTOphIE Ha CaMOM Jielie, KaK M BCSIKHUE MOJEIH, SIBISUIUCH
MPUOITKEHHBIMU.

Bropoii cymecTBeHHOW OMMOKONW BCEX TEX, KTO MOJArai, YTo HOBBIC
OTKPBITUSL THMNA PEHTTCHOBCKOTO W3IyYCHHS WIH PaJHOAKTHBHOCTH
TpeOOBaJIM TIepecMOTpa OCHOB KIACCHYECKOH (U3MKH, OBUT HE y4eT
HepapXUUecKOl OpraHW3aIllii MaTepHH BLIIyOb, OTOXICCTBICHHE BCeH
MaTepHH ¢ KOHKPETHBIMHA €€ (DOpMaMH, OCBOSHHBIMH TOTIAIITHEH HAyKOH.

OTKpBITHE CYIIECTBOBAHUS B IIPUPOJIE PAANOAKTHBHOCTHU TIOKA3aJo, UTo,
XOTSl BEUIECTBA M COCTOSAT W3 MOJEKYJ], a MOJEKYJbl U3 aTOMOB, KOTOPBIE
CUMTAIUCh HEJCTUMBIMH, aTOMBI OKA3aJIUCh MCIIMMBIMH, OHH HE SIBJISTIOTCS
MPOCTEHIIINMH, a SBISIOTCS CIOXHBIMH OOpa30BaHUSIMH, U C 3TUM HYKHO
pa3buparbcs, B IEPBYIO ouepenb, Ha (U3MUECKOM, a HE HA MAaTEMAaTHYECKOM
ypoBHe. COOCTBEHHO, 3T0 W mpowmsonuio, koraa Jx./».ToMCOH BbIIBHHYII
CBOIO MOJICJIb aToMa B BHJC MOJIOKUTEIBHO 3apsHDKEHHOU cdepbl ¢
BKpAIICHHBIMH B HEE€ OTPHUIIATEIEHO 3aPsKEHHBIME JIEKTPOHAMI.

OTKpBITHE PEHTTCHOBCKOTO HW3IYYCHHUS, TaK XK€ KaK W OTKPBITHE O
9TOr0 3JCKTPUYECKOTO W MArHUTHOTO TIIOJIeH, B3aMMOJCHCTBYIOIIMX C
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BEILIECTBOM, TIPSIMO YKa3bIBaJIO, C OJHOI CTOPOHBI, HA €IUHCTBO (HH3MIECCKON
MPUPOJBI BEIIECTBA M MOJEH, WHAYEe OHU HE MOTJIM OBl B3aMMOAEHCTBOBATH,
HO, C JPYTOi CTOPOHBIL, 3TO K€ TOBOPHIIO U 00 WX Ka4E€CTBEHHOM pa3INinH,
MOCKOJBbKY y M3IY4YeHHH M y BEIIECTBA MAacCCOBBIC IUIOTHOCTH OBLIH
HECOM3MEpPUMBI. EIMHCTBEHHBIM BapHaHTOM, KOTOPBIH MOT pPa3pelIuTh
MPOTHUBOPEYHS, OBIIO MPU3HAHKE 33 CHJIOBBIMHU IOJISIMU CTaTyca CTPYKTYPBI,
OCHOBaHHOW Ha Ooiyiee TNIyOOKOM HEpapXW4eCKOM YPOBHE OpraHU3aluu
MaTepHuH, YeM OpraHM3allUs BEIECTBa, U K 3TOMY OBLIN BCE MPENNOCHUIKY,
MOCKOJIBKY BCEMH INPH3HABAJIOCH CYLIECTBOBAHHME B Hpupone 3dupa. ITo
ObUIO TpsAMOE YKa3zaHWE Ha TO, 4YTO O(QHUp SBISETCS CTPOUTEIHHBIM
MaTepuaJoM U mosiel, u BemecTBa. OJHAKO BMECTO 3TOr0 MPOH30LLIA
MOZMEHA TOHSTUI: CHJIOBBIM NOJSIM IPUCBOMIM CTAaTyC «0cOo0Oro BHIa
Marepuu», Kak OyATO 3TO XOTh O YEM-TO TOBOPHT, M OBUIM HPEKpPaIICHBI
BCSIKHE TIOTIBITKM BCKPBITh (DM3HYECKYIO CYIIHOCTH CHJIOBBIX IOJICH
B3aMMOJICICTBUM, BKJIIOYAas M JJIEKTPOMAarHUTHBIE, U T'PaBUTALIMOHHBIE. A
BCKOpE MCYe3 M3 MOJA 3peHus (QU3UKOB U caM 3QHp, U padoTaTh CTano HE
HaJ| 4eM.

Taxkum 00pa3oM, HUKAKUX MPUHIWIHAIBHBIX TPUYUH U1 TOTO, YTOOBI
OTKa3bIBaThCsl OT TPEJCTABICHUH KIACCHUECKOH (HU3HKH B CBSI3H C
MOABJICHUCM HOBBIX (I)aKTOB HUJINn HEC COBHaZLeHI/Iﬁ TOJTYYCHHBIX B OIIbITax
PE3YIbTAaTOB C OXHUIAABIIUMHUCA N3 MOJCIIBHBIX HpeﬂCTaBHeHHﬁ, HC 6}31.]10:
HYKHO OBLIO BCETO JIMIIb YTOYHATH CBOU NPEACTABJICHUSA, a HE JIOMATh BCIO

¢busuKy.

1.3. Cmpykmypa u ocobennocmu co8pemeHHou
¢usuueckoit meopuu

IlosBuBmasica B Hayane 20-ro B. Teopus OTHOCUTEIBHOCTH
A.DiiHIITEHA, a B JabHEHIIEM U KBAHTOBAsI MEXaHUKA MPUHLUIIHAIBHO 10~
WHOMY TIOCTaBHIIN BCIO MPOOJIEMATHKY (DH3WKH, BKIFOUAs 1enu (H3UKH U ee
METOJIOJIOTHI0, TEeM CaMblM OTKa3aBIIUCh OT MPEEeMCTBEHHOCTH C
KJIaCCHYECKOH (hU3UKOIA.

B ocHoBe Cneyuanvnoii meopuu omuocumenvnocmu [6], KoTopas
cuntaeTcs (QU3NUICCKOI TeOpHUeH MPOCTPAHCTBA U BPEMEHH MPH OTCYTCTBUU
Mojel TATOTEHHUs, JeKAT HE JBa, KaK 3TO OOBIYHO CUYHTAETCS, a IIATh
MOCTYJIaTOB.

IlepBeiM ® caMbIM TJaBHBIM TOCTynatoM CrenuaabHOH TEOpUH
OTHOCHUTEIILHOCTH SIBIICTCSI OMICymiCcIue 8 npupode Ighupa. ITOT TOCTYIAT
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BBeJleH DWHIITEHHOM B TEOPUIO HA TOM OCHOBAaHHH, 4TO 0e3 dpupa Teopus
OKa3bIBaeTCs Oojiee MPOCTOW, 4eM eciau Obl B HEW YYHTHIBAIOCH HAJHMUHE
3¢upa B mpupoge. ITOT NOCTYIAT, KaK MPaBUIO, He (OPMYIHPYETCS B BUIE
MOCTyJlaTa B HayYHOW M y4eOHOH jHTepaType, HO UMCHHO OH OIpENeiseT
Bce JjanpHedmue moctpoeHuss CnemmampHoit u  OOmed Teopun
OTHOCHTEIIFHOCTH DHHIITEHHA.

BTopoii mocTynat — NpUHIMI OTHOCUTEIBHOCTH DUHIITEHHA — TJIACHUT,
9TO 60 6CeX UHEPUUAIBbHLIX CUCHEMAax omcuema, m. e. CUCHEMAx,
0BUICYUUXCA  DAGHOMEPHO U RPAMOIUHENHO 0e3 YCKOpeHuil npu
O00UHAKOGHIX YCNOGUAX J1I00ble (puzuuecKkue A6NEeHUA — MeXaHuyecKue,
onmuuecKkue, menaiogvle U n. N. NPOMEKAIOM O0OUHAKO080. DTO O3HAYAET,
9TO NBM)KCHUE CaMOW WHEPIMAJIbHON CHCTEMBbI B MPOCTPAHCTBE, HUKAK HE
BIMIET Ha XOJI TIpoIeccoB B HeW. Bce wHepruambHBIE CHCTEMBI
paBHONPABHBI, W HE CYMIECTBYET BBIICICHHON aOCOIOTHO ITOKOAIICHCS
CHUCTEMBI OTCYETa, KaK HE CYIIECTBYET aOCOJIOTHOTO TIPOCTPAHCTBA U
abCOJTFOTHOTO BPEMEHH.

W3 3TOTO MOJOXKEHUS BBHITEKACT TPETHH IIOCTYNAT: CKOPOCHIb céema 6
6aKyymMe 60 6cex UHEPUUANbHBIX CUCeMax omcuema oounaxkoea. B
JMTEpaType OH CYUTACTCS IIEPBBIM U OOBIYHO (POPMYIUPYETCS TaK: CKOPOCTh
CBETOBOT0 Jiyua B IyCTOTE TMOCTOSIHHA M HE 3aBUCHUT OT JBHYKCHUS
U3Ty4aolmero Tena. OTOT TOCTYJlaT MOJIY4MJ Ha3BaHHWE IPUHIMIIA
MOCTOSIHCTBA CKOPOCTH CBETa B IIyCTOTE.

YeTBepThIM MOCTYJIATOM, HE BBIPRKEHHBIM B SIBHOM (opme, SBISIETCS
MOJIOXKCHHE O TOM, YTO 34 OOHOGDeMeHHOe NpOomeKAHUue CoOblmuil
npunumaemcs aKm o00HOBPEMEHHOCHU HPUX00A OM HUX CBEM 08020
cuzHana.

[IaTBIM TOCTYNATOM, IUIIF KOCBEHHO CBS3aHHBIM C MPEIOBLAYIIUME
YEeTBIPEMS, SBIACTCS TOCTYlIaT 00 WHBAapHAHTHOCTH (TIOCTOSIHCTBE)
YEeTBIPEXMEPHOI0 MHTEpBaia dS, B KOTOPOM COCTAaBIISIOIIUMH SIBIISIFOTCS. TPU
KOOPJMHATHI IPOCTPAHCTBA, BPEMsI K CKOPOCTh CBETA, CBS3bIBAIONIAS BPEMS C
MIPOCTPAHCTBOM:

ds? = dx? + dy? + dz2 + (icdt)? .

VIMeHHO 3TO BBIpakK€HHE JaeT OCHOBY JJIS NMPeoOpa3oBaHMSA KOOPIUHAT
W BpPEMEHHM IPH MepexoJie OT OAHOW HMHEPIHAILHOHW CHCTEMBI K JpYToH,
Takue npeoOpa3oBaHus MOJYUHIM Ha3BaHHE NpeoOpasoBannii JlopeHna, Tak
Kak OHM Ha CaMOM JieJle OHM OBUIM MOJYyYEHBI TOJUIAHACKUM (U3UKOM
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Jlopenniem B 1904 1., T. . 3a Tox 1m0 co3manus DitHmMTeHHOM CrienaibHOM
TEOPHH OTHOCHUTEIIFHOCTH.

Otu npeoOpa3zoBaHus ObBUIM BBIBEICHBI JIOpEeHIIEM NPHUMEHHUTENBHO K
TEOpUH HEMOIBIKHOTO 3Pupa. Mmes, monoxxenHass JlopeHIeM B OCHOBY
npeoOpa3oBaHUii, OBTa TpPOCTa: TPH IOBIKCHHH TEN CKBO3b JQHP
JIEKTPUUYECKOE TIOJIE 3apsiioB AeGOpMHUpPYETCS, a TOCKOJIBKY BCE aTOMBI
JBIDKYIINXCSL TEJ CBSA3aHBI MEXIY COOOM 2JIEKTPUYECKHUMHU CHIAMH, TO OHU
HAYMHAIOT COJMXKAThCS, YTO BBI3BIBAET COKpAIEHHWE JUIMHBI 3THX Tell,
Ha3BaHHOE JIOPEHLOBBIM  COKpamleHueM JuiMHbl. Ho  Takme ke
npeoOpa3oBaHus MOJNyYeHbl DHHIITEHHOM W3 COBEPILEHHO APYTOoM WIeH —
WJieM WMHBAapUAaHTHOCTU YETHIPEXMEPHOTO HHTEpBaja, OINUpAloIleiics Ha
NPUHLUI 3KBUBAJICHTHOCTH MHEPIHAJIbHBIX CHCTEM, KOTOPBIH caM 1o cede
BO3MOXKEH TOJBKO TIPH OTCYTCTBHH B IIPOCTPAHCTBE 3(Hpa, TOIBKO TOTHa
WHEPINAIIbHBIC CHCTEMBI HepazarmyuMbl. Hammaue ke a¢upa B MpOCTPaHCTBE
JIeNaeT CUCTEMBI OTCYETa HE OJKBHUBAJICHTHBIMH, TaK KaK WX CKOpPOCTh
OTHOCHTENIFHO 3(dupa OyAeT pa3lIuvHOHN, W JaTh TAPaHTHIO OTHOCHTEIHHO
paBHONpaBUS BCeX (UIUIECKUX IPOIECCOB, IMPOTEKAIOIIUX B HUX, YKe
Henmb3sa. TakuM 00pa3oM, OHH M T€ K€ MpeoOpa3oBaHUs MOIYYCHBI ABYMS
aBTOpAaMH Ha OCHOBE COBEPILICHHO DPa3HBIX, B3aUMHO HCKIIOYAIOUIMX JPYyT
nIpyra unei: Hamumuus 3¢upa B npuponae y Jlopenia, orcyreTBus 3dupa — y
DWHIITeHA.

s npeoOpa3oBaHuii Jlopenua B CrnenuanbHOM TEOpUHU
OTHOCUTCJIBHOCTH, HO YK€ MNPHUMCHUTCIIBHO K IIOJIOKECHUIO OTCYTCTBUSA B
npupoae 3¢upa M BBITEKAalOT OCHOBHBIC 3 dekTsr CnenmanbHON Teopuu
OTHOCHTEIILHOCTH — CYIIIECTBOBAHUE MIPEACIFHON CKOPOCTH ISl JIFOOBIX Tel,
paBHOIM CKOpOCTH CBETa B BAaKyyMe, OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH,
3aMeJUIeHIe TCUCHHST BPEMEHH, COKpAIlleHHe MPOJONIBHBIX (B HAIlPaBICHUU
IBIDKCHUS) pa3sMEpOB TeJ, YBEIMYCHHE MACCHl TEN C YBEIMYCHHEM WX
CKOpPOCTH, YHUBEpPCANbHAS CBS3b MEXKAY SHEpPTHEHl W Maccoi, TpakTyemas
KaK MX 9KBUBAJICHTHOCTb.

[Tpu3Hano, 4YTO mNpH OOJBIIUX CKOPOCTSAX JBWXKEHHS Tea Jobast
(dusnueckas Teopus MOJDKHA YIOBJICTBOPATH TPEOOBAHUSIM COOTBETCTBUS
TEOPHUH OTHOCHTENBHOCTH OWHIITEHHAa, T. €. OBITh PEeNATHBUCTCKU
HHBapHaHTHOﬁ. C‘II/ITaeTCH, qTOo 3aKOHbI TCOPUHN OTHOCHUTCJIIBHOCTH
OTIPEJICNIAIOT TPEeoOpa3oBaHMsl MPU TEPEXoJie OT OAHOW HWHEPIHATLHOU
CHUCTEMBI OTCYETa K APYrod HEe TOJBKO KOOPIAMHAT M BPEMECHH, HO M JHO00
(u3nveckoil  BeNWYHMHBL. OJTa  TEOpHs  BBITEKACT W3  NPUHIUIIOB
WHBapUAHTHOCTH YT CHMMETPHH B (PU3UKE U TOITOMY BCETIa BEpHA.
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PasBurne CrnennanbHOW TEOPUH OTHOCHTEIHHOCTH NMPHUMEHHTENBHO K
TPaBUTAIIMOHHOMY TIOJIFO TpPHUBENO K co3maHuto OOmed  Teopuu
OTHOCHTEIILHOCTH [7] WK, KaK e Ha3bIBAIOT, TCOPUH TATOTCHUS. DTa TEOPHU
OpuTa Tarke co3maHa ODHHImITEHHOM B 1915 T. 6e3 cTUMymmpyromed poin
HOBBIX JKCHEPHUMEHTOB, MPOCTO IIyTeM JIOTHYECKOTO PAa3BHUTHUS IPUHIIHIIA
OTHOCHTEIIFHOCTH IIPIMEHUTEIFHO K TPaBUTALIMOHHBIM B3anMOecTBIsAM. B
OO1ielt TeOpuu OTHOCUTEIBHOCTH DWHINTEHH MO-HOBOMY MHTEPHPETHPOBAI
ycTaHOBIICHHBIH eme ['anmmneeM ¢akT paBeHCTBa T'paBUTALMOHHOW U
UHEpPTHON Macc. DTO paBEHCTBO, 10 MHEHHMIO OHHIITEHHa, 03HauaeT, 4To
TATOTEHHE OJIMHAKOBHIM O0pa30M HCKPHBISIET IYTH BCEX TN, 4YTO U
paccMaTpuBaeTcd KaKk HCKPHUBIEHHME C€aMOro IPOCTPaHCTBAa-BPEMEHHU.
Mertpuka npocTpaHcTBa-BpeMeHn B OOIIeH TeopuH OTHOCHTENBEHOCTH
OTICBHIBACTCSI KOMIOHEHTaMH METPHYECKOTO TEH30pa, 3TH KOMITOHEHTHI
SBIISTIOTCSI TIOTCHIMAJIAMH TPaBUTALMOHHOTO IIOJIS, KOTOPOE OIHCHIBACTCS
HENIMHEWHBIMH YpaBHEHMAMH OWHIITEHHa. Teopus TSAroTeHHs DHHINTEHHA
MpYBEJIa K HOBBIM IIPEICTABICHISIM 00 SBOTIONUH BceneHHOH, paciupeHuio
Bcenennoil, «bospiioMy B3pbIBY» U T. II.

B Hauane 20-ro crTojeTHs BO3HMKIA KBaHTOBas MexaHumka [8-10].
TolykoM K €€ CO3MaHUI0 MOCIYKUIM TpPH, Ka3alioch Obl, HE CBsSI3aHHBIC
MeXTy co00i rpynmsl BICHUHN, IPEANOIOKUTEIFHO CBUICTENbCTBYIOIUX O
HENPUMEHUMOCTH OOBIYHOM KJIacCHUYECKOW MeXxaHuku. Mmu sBISIOTCS
YCTaHOBJICHHE Ha OIBITE JIBOWCTBEHHOM NMPHPOJBI cBeTa (KOPIYCKYISPHO-
BOJIHOBOI Jyain3M), CIHEKTpaJbHBIE 3aKOHOMEPHOCTH, OTKPBITBIE IIpU
W3YUCHHUH DJICKTPOMATHUTHOTO M3IyUSHHS aTOMaMHu (M3ITydeHHe aOCOIIOTHO
YepHOTO  Teia), W  HEBO3MOXHOCTh  OOBSCHCHHS  YCTOHYHBOCTH
CyIOICCTBOBAaHHUS aTOMa, CTPYKTypa KOToporo Oblla TpeAcTaBieHa
TUTaHeTapHOH Mojenbio Pesepdopaa.

CyTh KOPHYCKYJISIPHO-BOJTHOBOTO IyajFi3Ma CBETa 3aKIFOYACTCS B TOM,
YTO B OJHUX SBJICHUAX (MHTepQepeHnns, Tupakmus) CBET BeeT ceds Kak
BOJIHA, a B JIpYT'uX (ZaBJeHHE Ha INPENATCTBHE) Kak dacTuiia. Ho Bmepsbie
KBAaHTOBBIC MPEICTABJICHUs ObUTH BBeAeHbl B (Qu3uky [lmankom B 1900 1.
IInank paspemnna NpoTUBOPEUUs] B TEOPUH 3JIEKTPOMArHUTHOTO U3JIy4eHUs,
MPEION0XNB, YTO CBET HCIIYCKAeTCS OINPEACIICHHBIMH IOPLUSAMH M YTO
SHEprus KaXK[AOHW TakoOM IOpUUMM — KBaHTa IPONOPLUOHAIbHA YacTOTE
W3Ty4eHus, T. €.

E = ho,
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rae h — mocrossHHas BenmyuHa (MocTosiHHAs [lnanka).

IIpoTuBOpeuns mIaHeTapHOW Mozenu aroma paspemnn bop B 1913 r.,
BBIIBUHYBIIMK TIOCTYJaT O CTAlIOHAPHOCTH aTOMHBIX opOHT. UTOOBI HE
M3Ty4aTh SHEPTHIO B MPOCTPAHCTBO, JIEKTPOHBI TOJKHBI 3aHUMATh Ka)KIbIN
OJIHY M3 «pa3peIIeHHBIX)» CTAI[OHAPHBIX OpONT. Torna n3mydeHus He Oyzer,
U aTOM CTaHET YCTOMYHBBIM.

BaxxnelmM  HOJOXKEHHEM B KBAHTOBOM  MEXaHUKE  SIBJISETCS
NpPE/CTaBICHUE O BOJHOBOM (yHKUMM, OOBeIUHAIONIEH aHCaMOJb
MaTepuagbHbIX TOYEK, HAXOIIIUXCS B CHJIOBOM MoJje. BonHoBo# (yHKIMM
MPUIUCHIBAETCS  CMBICH aMIUIUTYAbl BEPOSTHOCTH, TaK 4YTO KBaJpaT ee
MOJyJsl €CTh IJIOTHOCTh BEPOSTHOCTH HAXOXJICHHS YaCTUIBI B JaHHOM
cocrossHuu. Ilpu >TOM KOOpPAMHATEI U MMIYJIbC KaXAOM YaCTHUIIBI
B3aMMOCBSI3aHBl B TIpefeNax NpPUHIWIA HeompeaeneHHocTH [eiisenOepra,
COTJIACHO KOTOPOMY KOOPAWHATHI M UMITYJBC, a TAKXKE DHEPTHS U BpeMs He
MOTYT UMETh TOUHBIX 3HAYECHHH.

B kBaHTOBOW MEXaHMKE MOMEHT HMIIyJIbCa, €ro MPOEKIUs Ha
BBIOpaHHOE HAlpaBIICHHUE, a TAK)KE PHEPTHA NPH IBIKCHUHN B OTPaHUYCHHOH
o0JiacTi IPOCTpaHCTBA MOTYT NMPUHUMATH JIHIIb PsiJl AUCKPETHBIX 3HAUYCHUH.
C nomo1ibi0 KBaHTOBOM MeXaHUKH ObliIa IOCTPOCHA TEOPHUSI aTOMOB, TEOPHS
XMMHYECKOH CBsA3M, Teopusi anbda-pacmana sjaep, KBaHTOBash TEOPUs
paccesHHs, 30HHas Teopus TBepjoro Tena. KBaHToBas Teopus Jeria B
OCHOBY TEOPUM KBAaHTOBOW JJICKTPOHMKM, IPUBEIIIEH K CO3JaHUIO
KBAaHTOBBIX T€HEPAaTOPOB — JIa3epoB M Ma3epoB. TakuMm o00pa3oM, HaJIHIO
MOJIE3HOCTh TEOPHH IS PELICHUS HEKOTOPBIX NPUKIIAIHBIX 3a1a4.

[Tono6HO TOMy, Kak Ha OCHOBE KIIACCHYECKHX 3aKOHOB IBIKCHUS
OTACTBHBIX YacTUI] ObUIa CcO3/aHa TEOpHs TIOBEICHUS OOJBIION WX
COBOKYITHOCTH — KIJIACCHYECKasi CTATUCTHKA, TaK HAa OCHOBE KBAaHTOBBIX
3aKOHOB JIBI)KEHHS YacTHIl ObUIA IMOCTPOCHA KEAHMOBAsA CHIAMUCIMUKA.
KBanTOBasg cTaTHCTHKAa  ONMCBHIBAET MOBEJCHHE  MAaKpPOCKOMMYECKHX
O0OBEKTOB, IOCKOJIBKY CUMTaeTcsi, 4YTO KJaccHdyeckas MEXaHHKa He
MpPUMEHUMA JUIsl ONMMCAHMS ABIKCHMS CIAraroluX MX YacTHIl. A KBaHTOBBIE
CBOHCTBA MHUKPOOOBEKTOB OTYETJIIMBO TPOSBISIIOTCS B CBOWCTBAx
MaKpOCKONNYECKUX Tell.

MaremaTuueckuii  anmapaT  KBaHTOBOMI  MEXAHMKH  CYILECTBEHHO
OTIMYaeTcs OT ammapara KIacCHYeCKOW CTaTUCTHKH, TaK KaK HEKOTOPHIE
(u3nyeckre BETMYMHBI B KBAaHTOBOM MEXaHWKE MOTYT NMPUHHMMATh TOJBKO
JUCKpeTHbIe 3HaueHus. OJHaKO caMO COJAEpPKAHUE CTAaTUCTHYECKON TeOpUu
PaBHOBECHBIX COCTOSIHMM HE MpeTeprnesio TIyOOKMX W3MeHeHui. B
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KBaHTOBOH CTaTHCTHKE, KaK U BOOOIIE B KBAHTOBOIM TEOPHUH CHCTEM MHOTHX
YacTHI, BaXXHYIO POJIb WIPAET IPHHIWI TOXKIAECTBEHHOCTH OJIMHAKOBBIX
gactun. CructeMa TakMX YacTHUI] C HYJIEBBIM HJIH IIEJIOYHCICHHBIM CIIHHOM —
0OO30HOB  OIIMCHIBAETCS CTATHCTUKOM bo3e-DiHINTEHA, CHCTEMBI C
YaCTHLAMHM C MOIYIEIBIM CIMHOM — ()epMHOHAMH MOAYHHSAIOTCS NPUHLHUITY
ITaynu, a cucTeMBI 3TUX YaCTUL, OIUCHIBAIOTCS cTaTUCTUKON Pepmu-Llupaka.

PasBuTHe KBaHTOBOU TEOPUM IIPUBEIIO CO3JAHUIO KGAHMOGOU meopuu
nona KTII [11], B KOTOpoll KBaHTOBBIE MPUHIUIMBI PACHPOCTPAHEHBI Ha
(usnyeckre moJs, paccCMaTpuBacMble KaK CHUCTEMBbI ¢ OECKOHEYHBIM YHCIIOM
cTeneHeil cBoOOabl. B KBaHTOBOM TeopMM TMOJSL OTpaKEH IPUHINI
KOpPITyCKYIAPHO-BOJHOBOIO  JQyajdM3Ma 4YacTUI, a CaMHM  YaCTHUIIbI
OIUCHIBAIOTCSI C TMOMOIIbI0 KBAaHTOBAHHBIX IOJICH, MPECTaBISIOMNX CO00M
COBOKYIHOCTh ~ MAaTEMaTHYECKHX  ONEpaTopoB  ((pHU3WUECKHUE IO
MPEICTABISIIOT CO00H Habop MaTeMaTHdecKHx orepanuii?!) poXIeHus U
NOTJIOIIEHUS ~ YacTHIl B Pas3iIMYHBIX  KBAaHTOBBIX  COCTOSHUSIX.
B3auMopelicTBUe KBaHTOBAaHHBIX IOJIEH MPUBOAMUT K Pa3IMYHBIM IpOLECCaM
WCITyCKaHUsI, TIOTJIONICHNS M mpeBpaieHust gactull. Jlro6oit npomecc B KTII
paccMaTpuBaeTCsl KaK YHHYTOXKCHHE OJHHMX 4YacTHII B OIIPEAEICHHBIX
COCTOSIHUSIX U TIOSIBIIGHHE JPYTHX YacTHIl B HOBBIX cocTosiHUAX. Cam
(dbusnueckuil Tporecc YHHUUTOXKeHHMs W mosieieHus yactuil B KTII He
paccMaTpuBaeTcs.

[Teponavanbro  KTII  Obwta  mOCTpoeHa  NMPUMEHHUTENBHO K
B3aUMOJICHCTBUIO 3JICKTPOHOB, IO3UTPOHOB U (DOTOHOB, B TAaKOM BHIE
TEOpHUsl MONYYNIa HAUMECHOBAHHE KGAHMO80I deKkmpoounamurku [12-14].
CoryacHO ~ KBAaHTOBOH  DJIEKTPOJAWHAMUKE  B3aMMOJICHCTBHE  MEXKAY
3apsDKCHHBIMM  YacTUI[AMH  OCYIIECTBIISICTCS IyTeM oOMeHa (OTOHaMH,
MpUYEM 3JIEKTPUIECKUH 3apsii e YacTHIBI MPEICTaBIsieT co00H KOHCTAHTY,
XapaKTePU3YIOUIYIO CBS3b IO 3apsDKEHHBIX YacTHIl C 3JIEKTPOMArHUTHBIM
nojyieM — moseM ¢oTtoHoB. Ha 3T0it ocHoBe ®@epmu B 1974 1. ObLT OmUcaH -
pacmaj ~ pamuMOaKTUBHBIX  sACp KAk  YaCTHBIM  ciiyyail  cimaboro
B3aumojieiictBusa. CormacHo KTII Takoif mpoiecc MOKHO NpPeNCTaBUTh Kak
pe3ynabpTaT KOHTAKTHOTO B3aWMOJCHCTBHA B OJHOM TOUKE KBAaHTOBaHHBIX
MOJIeH, COOTBETCTBYIOIIMX UYETHIPEM YaCTHIIaM CO CIIMHOM Y2 : TIPOTOHY,
HEWTPOHY, OJJIEKTPOHY U aAHTUHEUTPUHO, T. €. 4YeThIpeX(PEepMUOHHBIM
B3aUMOJECHCTBUSIM.

ITo coBpemennsiM mnpexacraBiaeHusiM KTII sBasercss ocHoBOW Juis
ONMCAaHMs 3JIEMEHTAPHBIX B3aWMOJCHUCTBHH, CYIIECTBYIOIIMX B IPHUPOJE.
OnmHako ¥3-3a OECKOHEYHOTO 4YHCia CTEHeHedl CBOOOABI y MO
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B3aUMOJEHCTBUSI YaCTHI[ — KBAaHTOB IIOJII — 3Ta TEOpUS IPUBOIUT K
MaTeMaTHYECKUM TPYHAHOCTSIM, KOTOpbIE JO CHUX TIOp HE YZAalIoch
IpeooNIeTh. B KBAaHTOBOM 3NIEKTPOAMHAMUKE JIFOOYIO 3a/1a9y MOXHO PELINTh
MpUOIMHKEHHO, M Pe3yJbTaThl PacUeTOB OCHOBHBIX 3()()EKTOB HAXOAATCS B
XOPOIIEM COTJIACHH C 3KCIIEPUMEHTOM. TeM He MEHee, IOJIOKEHUE B 3TOH
TEOPHUH HEJB3sl CUUTATh OJATOMONTYYHBIM, TaK KaK A pAfa (GpuU3NYecKux
BEJIMYMH — MAaCChl, DJIEKTPHYECKOTO 3apsijia MPU BBIYUCICHUSX II0 TEOPHUH
BO3MYILEHUI TOJTy4atoTcsl OECKOHEYHbIE BBIpaKeHMs (pacxoaumocTH). Mx
UCKIIIOYAIOT ~HWCKYCCTBEHHO, HCIOJB3YySl TaK Ha3blBaEMyI TEXHUKY
MEPEeHOPMHPOBOK, 3aKJIIOYAIOIIYIOCS B TOM, YTO OECKOHEYHO OOJIbILIUE
3HAUYeHMs JJISI Macchbl M 3apsia YacTHI[ 3aMEHSIOTCS MX HaOJ0JaeMbIMU
3HAYEHMAMH. OJTO O3HAYaeT, YTO IIOCKOJIBKY 3/IeChb TEOpHUsl HHUYEro
Ipe/CcKa3aTh HE MOXKET, HECMOTPS Ha BCIO CBOIO CTPOWHOCTB, TaM, IZIE €O
NPaKTHIECKH TMONB30BATBCS HENB3s, OT HEE IPOCTO OTKA3bIBAIOTCH.
Pa3paboTaHHble B KBAaHTOBOH JJIEKTPOAWHAMHKE METOABI B JNalbHEHIIEM
IBITANCh TPUMEHUTh I PAacdeTOB MPOLECCOB C€Ia00T0 M CHIIBHOTO
ANCPHBIX B3aUMOJCHCTBUM, OJHAKO U 34ECh BO3HUKAIN HEKOTOpHIC

poOIIEMEL.
[Tocne 3KCIEPUMEHTANIBbHO YCTAaHOBICHHOTO (hakTa HE COXpaHEHHs
CBOICTBA 3€PKaJIbHOM CHUMMETPUM MHKPOYACTUL[ — IIPOCTPAHCTBEHHOM

YETHOCTH B TPOIECCaxX CJIadOro B3aUMOCHUCTBUS ObLIa MPEAJIOKECHA TaK
Has3bIBAEMasl YHUBEPCAIbHAA meopus caadvlx e3aumooeiicmeuii [15].
OJIHaKO B OTJIMYME OT KBAHTOBOM QJICKTPOAMHAMUKHN 3Ta TCOPUSA HC
MO3BOJISIJIa BEIYMCIUTD MTOTIPABKH B BBICIINX MOPSAKAX TEOPHH BO3MYIICHUHN,
T. €. TeOpHUs OKa3allach HE MEPEHOPMHUPYEMOW. YcIeX B MEpECHOPMUPOBKE
OBUT JOCTHTHYT Ha OCHOBE TaK HAa3BIBAEMBIX KaJHOPOBOYHBIX TECOPHH.
CormacHO STUM TeOpusSM B MOJCNH, OOBEAWHAIOMECH ciaadple U
3JIEKTPOMArHUTHBIC B3aWMOJICHCTBUA, HAPALY ¢ (JOTOHOM — IEPEHOCUYUKOM
SJEKTPOMArHUTHBIX B3aUMOJCHCTBUH MEXIy 3apsDKEHHBIMH YacTHUIIAMHA
JIOJDKHBI  CYIIIECTBOBATh IEPCHOCYUKH Ca0BIX B3aUMOJCHCTBUNA — Tak
Ha3bIBa€MbIE IIPOMEKYTOYHBIE BEKTOPHBIE 0030HBI. OJTHAKO B IKCIIEPUMEHTE
3TW 4YacTHIbl OOHapykeHbl He Obuth. CHpaBeIJIMBOCTb HOBOM €AWHOM
TCOPUU DIICKTPOMArHUTHBIX U cnaGmx BSaHMOHeﬁCTBHﬁ HCJIb3s1 CYUTATh
JI0Ka3aHHOI.

TpyAHOCTH e CO3JaHUsS Mmeopuu CuibHbIX e3aumooleticmeuii [16]
CBSI3aHBI C TE€M, YTO W3-3a OOJNBIION KOHCTAHTHI CBS3H MEXIY HYKIOHAMU
METOABI TCOPHH BO3MYILICHUI OKa3BIBAIOTCS HENPHEMIIEMBIMH. Bcrencrteue
9TOTO, a TaKXKe W3-3a HAHYHUS OTPOMHOTO SKCICPUMEHTAIBHOTO MaTepHaia,
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HYXKJAIOMIETOCS B TEOPETHYECKOM O0OOIIEHWH, B TEOPHM CHIBHBIX
B3aMMOJICHCTBHI pa3BUBAIOTCS METOIBI, OCHOBAHHBIC Ha OOIMINX MPHHITUIIAX
KBAaHTOBOI TEOPHUH IO — PENATUBUCTCKON MHBAPHAHTHOCTH, JIOKATBHOCTH
B3aUMOJEHCTBUM, 03HAYAIOIIEH BBIIIOJHEHUE YCIOBUN NPUYUMHHOCTH, U Ip. K
HAM  OTHOCHTCA  MemoO0  OUCHEPCUOHHBIX  COOMHOUIEHUI u
akcuomamuueckuii memoo. Ilocnennuii, XOTS W CUHTAeTCI Hauboiee
(hyHIaMCHTAIEHBIM, OJIHAKO HE O0ECIEYMBACT JOCTATOYHOTO KOJIMYECTBA
KOHKPETHBIX PE3yJIbTaTOB, JOMYCKAIOUINX IKCIEPUMEHTAJIbHYIO MPOBEPKY.
HauOonbiine mpakTHYECKHE YCIEXHW B TECOPHH CHIIBHBIX B3aUMOJICHCTBUI
MOJIyYEHBI B PE3YJIbTATE IPUMEHEHUS IPUHIIUTIOB CUMMETPHH.

Ilpunyuner cummempuu U npuryunsl UHeapuanmuocmu [17] HocsT
o0mmmii xapakTep, UM TOJYMHCHBI Bce (usnueckue Teopun. CHUMMETpuUs
3aKOHOB (PM3MKH OTHOCHTEIHHO HEKOTOPOTO MpeoOpa3oBaHMs 03HAYAET, YTO
STH 3aKOHBI HE MEHSIOTCS TPH NPOBEICHUH TAaHHOTO ITPEOOpa3OBaHMS.
IMosTomy cumTaercsi, 9TO NPHHIUIB CUMMETPHUH MOKHO YCTaHOBHTH Ha
OCHOBAHMHW W3BECTHHIX (PI3HUECKUX 3aKOHOB. Ecnm ke Teopus KakuX-mudo
(hmM3MYecKUX SBICHHUN emle He CO3AaHa, TO IKCIEPHIMEHTAIBFHO OTKPHITHIC
CUMMETPHHU UTPAIOT SBPUCTUIECKYIO POJIb MPH MocTpoeHn: Teopun. OTcrona
0c00asi BaXKHOCTh JKCIICPUMEHTAIBHOTO YCTAHOBIICHHS CHMMETPHUN CUIBHO
B3aMMOJICHCTBYIOIIUX JJIEMEHTAPHBIX YacTUI[ aJpOHOB, T. €. YacTHII,
COCTOSIIINX U3 KBAPKOB U aHTHKBAPKOB, TEOPHUs KOTOPHIX €Il HE CO3/IaHa.

CyIecTByIOT 00IIHe CUMMETPUH, CIIPABEJIUBBIC I BCEX (DH3UUCCKUX
3aKOHOB, ISl BCEX BUJOB B3aMMOJCHCTBUIA, U MPUOIMKEHHBIE CUMMETPHH,
CIpaBeTUBBIC JIUIIE IS OTIPEIEIIEHHOTO KpyTra B3aMMOJCHCTBHI MITH JTaXke
UL OJHOTO BHAa B3amMmojeiicTBuil. Takum o0Opa3om, MMeeTcss HEKOTOopas
uepapxus cuMMeTpuil. CHUMMETpHH JensATcs Ha IPOCTPAaHCTBEHHO-
BpPEMEHHBIC WM T€OMETPUICCKHAE BHYTPEHHHE CHMMETPHH, OIMICHIBAIOIINE
cnenu(Uveckue CBOMCTBA AJEMEHTAapHBIX dYactur. CumraeTrcs, dYTO
CIpaBeTUBBIMU JUIA BCEX THIIOB B3aMMOJICHCTBHH SBISIOTCS CHMMETPUN
3aKOHOB ()U3UKH OTHOCHTEIIBHO CICAYIONIMX MPOCTPAHCTBECHHO-BPEMEHHBIX
npeoOpa3oBaHuii: CABUra U MOBOPOTa (PU3MUSCKON CHCTEMBI KaK IIEJIOro B
MPOCTPAHCTBE, CABUTa BO BpeMeHH (M3MEHEHHWsS Hauja OTCYETa BPEMEHH).
VuBapuaHTHOCTh (HEM3MEHHOCTD) BCEX (DPU3UUECKUX 3aKOHOB OTHOCHTEIBHO
TUX MpeoO0pa3oBaHMi OTPAKAET COOTBETCTBEHHO OJHOPOJHOCTh U
M30TPOMHOCTh TMPOCTPAHCTBA M  OJHOPOAHOCTH BpemeHH. C 3TUMH
CUMMETPHSMH  CBS3aHBI 3aKOHBI COXPAaHCHHS HMITyJIbCca, MOMEHTA
KOJIMYeCTBa IBIDKEHHWs H OJHepruu. CuuTaercs Takxke, 4TO K OOIUM
CUMMETPHSM OTHOCSTCS TakKe WHBAPHAHTHOCTh [0 OTHOIICHHIO K
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npeoOpazoBanusaM JlopeHIia 1 KaTMOpOBOYHBIM TpeoOpa3zoBaHusaM 1-To poaa
— YMHOXXEHHIO BOJHOBOW (YHKIIMM Ha TaK Ha3bBaeMblid (a3oBbIi
MHOXHTENb, He MEHSIOMHNI KBagpaTa €€ MOAYIA. DTa MOCIEeAHAS CHMMETPHUS
CBsA3aHA C 3aKOHAMH COXPAaHEHHS DJCKTPUIECKOro, OapHOHHOTO U
JIETITOHHOTO 3aPs/I0B.

CymecTBylOT  TakKe  CHMMETPHH, OTBEYAIOUINE  AUCKPETHBIM
npeoOpa3oBaHMsAM: HM3MEHEHHIO 3Haka BpeMeHH (oOpallleHue Bpeme-HH),
MPOCTPAaHCTBEHHOW WHBEPCHU (TaK HasblBaeMas 3epKallbHas CHMMETpPUS
NPUPOJIBI), 3apsSIOBOMY CONPSDKEHHIO — OIEpalud 3aMeHbl BCEX YacCTHIL,
YUYaCTBYIOUIMX B KaKOM-IMOO B3aMMOJEHCTBMU Ha COOTBETCTBYIOIINE MM
AQHTUYACTHUIIBL. DTOT MOCIECTHUN BUJI CHMMETPUH CIIPABEIUINB JJIsl CHIIBHBIX U
JJIEKTPOMArHUTHBIX B3aMMOJCHCTBUA ¥ HE CIpaBeIMB IS CIaObIX
B3aUMOJIEUCTBUM.

Ha ocnoBe mnpubmmkenmit SU(3) Iemr-Manom B 1962 1. co3maHa
cucremaTtnka agpoHoB [18]. C Tex mop MOSIBIUIUCH Pa3INYHbIC KBAPKOBBIC
Momenu anpoHoB [19-21]. B 3Tux MomensX Macchl OTAETBHBIX KBapKOB
CYIIECTBEHHO IPEBBIMIAIOT MacCy YacTHI, 00pa3yeMBIX ITHMHU KBapKaMH.
IIpoTuBOpeUnii, M0 MHEHHUIO aBTOPOB MOJCIICH, HET, TAK KaK MOJIOKUTEIbHAS
Macca KBapKOB, [IEPECUUTAHHAS B SHEPIUI0, CYMMUPYETCs C OTPULIATEIbHON
9HEprueil cBsi3el KBapKoB JIpyr ¢ Apyrom. Ho yxe sCcHO, 4TO Tpex UCXOIHBIX
KBapKOB HENOCTaTOYHO U TpebyeTcs ueTBepThld KkBapk. Kpome aroro,
KOKIBIA KBApK CYIIECTBYET B TpPEX Pa3sHOBUIHOCTAX, OTIMYAKOLIUXCS
«OBETOM», a, KpOME€ TOI'0, KBapKaM CTaJid MPUIIUCBIBATL U UHBIC CBOﬁCTBa,
HaIpUMep, «0YapoBaHHUE» | T. I. Bce 9TH 3K30THYECKHE CBOMCTBA HE HMEIOT
HUKAKOTO 0OBSICHEHUS.

B Teopun cHIBHOTO B3aUMOJICHCTBUS — K8AHMOGOU XPOMO-OUHAMUKE
OCHOBHAsI HEpEIICHHAs MpoOJieMa — 3TO BBISICHCHHE NMPUYHH HE BBUICTAHUS
KBapKOB W TJIFOOHOB — YAaCTHIl, CKJICUBAIOIINX KBAapKH, W3 aIpOHHOTO
«MeEIIKa» ¥ CO3TaHNe KOJTMISCTBEHHBIX METOJIOB pacyeTa CBOUCTB alpOHOB U
CeUCHUuA us3 BSaHMOﬂeﬁCTBHH. Bonpime HanexXabl CBA3BIBAKOTCA C
CylepcUMMETpHeH, Ha OCHOBE KOTOPOH Mpeanojiaraercsi OCYLIIECTBUTh
CynepoObeIMHEHUE DJIEKTPOCIaboro M CHJIBHOTO B3aHUMOJCHCTBHSA C
rpaBuTanueii [22].

OcoOeHHO OoJibllIe YCHIMS B IIOCJACJHHE TOJAbI HAaIlpaBJIeHbl Ha
pa3paboTky Teopuu cynepcTpyH [23, 24] — IpOCTpaHCTBEHHO OJHOMEPHBIX
(MMEoIINX TONBKO OJHO M3MEPEHHE) OTPE3KOB C XapaKTEPHBIM Pa3MepOM
mwiankoBckod  mmuuer 10°%%  cm.  CornmacHo  Mofend  CyHepcTpyH
MPEIIoIaraeTcs, YTO Ha TAKUX MAIlIX PACCTOSHHAX JOJDKHBI CYIIECTBEHHO
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HPOSIBISITBCSL  IIECTh  JOMONHHUTENBHBIX IPOCTPAHCTBEHHBIX H3MEPEHHUH,
KOTOpBIE B OTIMYME OT OOBIUHBIX YETHIPEX M3MepeHHd (Tpex
MPOCTPAaHCTBEHHBIX W BPEMEHH) KOMNAKTU(GHIUPOBAHBI, T. €. HMEIOT
npesensl — 3aMKHYTBIE, OTPaHWYEHHBIE B OMNPENEICHHBIX OOJACTSIX W HE
pacmpoCTPaHSIONINECS TEM CAMbIM B 0071aCTh MaKpOMHPA.

B oTimumMe OT KBaHTOBOM TEOpUU IMOJIA, SIBIAIOILIEHCS CIEACTBHEM
oObeanHeHns: kBaHTOBOM MexaHnku W CTO — CnenumanbHOW Teopuu
OTHOCHTEJILHOCTH, TEOPHs CYNEPCTPYH SBIISETCS CIEJACTBHEM OOBEINHEHUS
kBaHTOBOH Teopun nossa ¢ OTO — OOmeit Teopueit oTHocuTenbHOCTH. [lpn
9TOM TIpEIIoJIaraeTcsi, 4To B OCHOBE (hHM3MUecKoro mupa Haxomurcs 17
3NIEMEHTOB: 6 JIEMTOHOB (€, W, T, Ve, Vy, Vr); 6 KBapkoB (a, S, b, v, C, t); 4
BEKTOPHBIX 0030Ha ((OTOH Y, TJTI00OH § M BHOHBI W U Z); 1 TpaBUTOH, U3
KOTOPBIX OOHAPYXKEHO IOKa TOJNBKO 6 JIENTOHOB M ()OTOH, a 6 KBapKOB,
TJIIOOH, BUOHBI ¥ TPABUTOH HE OOHAPYXKEHHI. ..

Teopun, cBs3ansble ¢ cyneprpasuranueid (I'emn-ManH), omepupyor 8
CYNEpCUMMETPHAMH, 8 TPaBUTHHO U T.A. VIMEeTcs CHHCOK XalIoHOB,
BKITIOYAIONTNX | TpaBUTOH, 8 TpaBUTHHO, 28 GO30HOB CO CIIMHOM,PaBHBIM 1,
56 ¢epMHOHOB cO crimHOM Y2, 70 6030HOB co cimHOM, paBHbIM 0. Croma xe
MOXXHO BBECTH elle Oe3pa3MepHbIi MapamMerp B3auMOACHCTBUS U CO31aTh
emie 28 BeKTOPHBIX 0030HOB. Toraa, Kak CYuTaN aBTOp UAEH IePEeHOPMHUPOB-
k!, Temn-MaHH, eciii B TEOpHH U OYAyT pacXOIMMOCTH, TO OUeHb ciiadbie!..

Muorue TEOPETHKU 3aHSUTUCh npeei JIOTIOJTHUTEIIBHBIX
OPOCTPAaHCTBEHHBIX M3MEpeHui B pamkax Teopuii Kamyusi-Kieiina [23]. B
MOAXOMAE 3TUX ABTPOB IIPOCTPAHCTBO-BPEMS CUHMTAETCS HE 4-MEpHBIM, a S5-
MEpHBIM, TPHYEM IITOC W3MEpPEHHE ObUI0 KOMNAKTH(HUIMPOBAHHBIM, T.C.
MPOSIBIISTFOLIAMCS TOJIBKO B MUKPOMHEPE U HE MPOSBIISIIOLIIMMCS B MaKpOMUPE.
KpuBuzna 4-mepHOTO MIOJJMHOT000pa3us M* MO-TIPEKHEMY
OTOKIECTBIIACTCS C ITPAaBUTALIMOHHBIM TIOJIEM, & KOMIOHEHTHI METPHUIECKOTO
teHsopa M -0, 1, 2, 3 — ¢ 3JEeKTPOMAarHUTHBIM TTOTCHITHAIOM.

ABTOpHI U TOCIIEAOBATEIN TEOPUH CYNEPCTPYH CaMU 3a/aloT BOIIPOC, B
MHpE KaKo# pazMepHOCTH MBI sxuBeM? OueBuansiii otBeTr D =4 (X, Y, Z,1). B
TEOPUM CYNEpPCTpyH OTBET MeEHee O4YeBHICH, Oosiee JOTHYECKUM
obocHoBannblii D = 10! B 6030HHOM Bapuanre Teopun D = 506! BriBon xe
aBTOpaMU 3TUX TEOPUM JIeNaeTcs TaKOW: IO-BUAMMOMY, O3TO TpH
SKBHBAJIEHTHBIX (?!) BapuaHTa MAaTEMaTUYECKOTO OMUCAHUSI €TMHOM

1 Drot Meton 6511 paspaboTan AHOHCKUM (u3KMKoM TOMOHAroM U aMEpUKAHCKUMH
¢uzukamu Oeitamanom, LBunrepom, JlaiicenHom B 1944-1949 rr.
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(u3uueckoil  peaNlbHOCTH, a MNPUMHPEHHE OKCIEPUMEHTAILHONM U
TEOPETHYECKOH TOYEK 3PEHHH COCTOMT B TOM, YTO MHOTOMEpPHAsl TEOpPHUs
CYNEpCTPYH CIIPaBEAINBa B MOJHOW Mepe B 00/1aCTH SHEPTHH, HEJOCTYITHBIX
HETIOCPEICTBEHHOMY HaOII0OICHHUIO.

B kadectBe mpmMepa TOCTAaHOBKH OOMIed 3agadyd COBPEMEHHOM
TEOpeTHIEeCKOl (QI3MKON mpHBeAeM BBINEpKKy u3 crathu S1.Bb.3empmoBmua
[25]: «[o HacTosero BpeMEHH He pelleHa (yHIAMEHTaIbHas
QIbTEPHATHBA — MOJXKHO JIM CBECTH BCIO (U3UKY K T'€OMETPUHM OYEHb
CIIOXKHBIX IPOCTPAHCTB HJIM, HANpOTUB, cama TEOpUs TIPaBUTAIUH, T. €.
TEOpHsi UCKPUBIICHUS IPOCTPAHCTBA-BPEMEHH, eCTh () (EKTHBHOE CIICICTBHE
CYyILIECTBOBaHMS KaKUX-TO MOJIeHl U CTPyH B MHOIOMEPHOM IPOCTPAHCTBEY.
Bompoc o ¢uznueckoii cyTH siBiIeHHIA 1axe He BOSHUKAET!

IIpuBeneHHbIN BbIlIE MaTepUall 3aMMCTBOBAH U3 psla CTaTel BEXyLUX
CTEIUATNCTOB B 00JACTH TEOPETUYECKON (DM3MKH, B YACTHOCTH, U3 CTAaTEH
akagemMukoB A.M.IIpoxopoBa, S.b.3empmoBmua, a Takke [emr-Mana u
HEKOTOPBIX APYTHX aBTOPOB, CTAThbH KOTOPHIX OIMyOiIMKoBaHHEI B 1895-1988
IT. B KypHasne «YCHexu (pU3nIecKuX HayK», a TAKXKE B MOCIEAHEM U3TaHUU
Bonbioit coBETCKOM YHIIMKIONEINN.

WTtak, B OCHOBE BCEil COBPEMEHHOW TEOPETHYECKOW (DM3MKH HaXOAMTCS
CneunansHass  teopusi  otHocutensHoctn  (CTO),  paspaboranHas
DUWHIITEHHOM, U KBAHTOBasi MEXaHHUKa. B camoMm nerne:

oowana meopus omuocumenshocmu (OTO) DitHInTeliHA WK, KaK ee
Ha3bIBAIOT, TEOpHUA TIpaBUTaAlUU HMECT B CBOCM OCHOBE TCH30PHOE
IpEe/ACTaBICHNE 4-MEpHOTO HHTEpBala, OOOCHOBAHHE KOTOPOTO, Kak
WHBApHaHTa, JaHo B CriennanbHOW TEOPUH OTHOCHTEILHOCTH;

K8AHMOGAA CMAMUCMUKA SBISIETCS TIPSIMBIM CIIEACTBHEM KBAHTOBOM
MEXaHUKH;

K8AHMOGAA Meopus noia W e TEepBOHAYAIBHAS YacTb KEAHMOGAsA
INEKMPOOUHAMUKA SIBISTFOTCS OOBETMHEHUSAMH U JAIBHEHIINM Pa3BUTHEM
CTO - CroenuanbHOH TEOPHUH OTHOCHUTEIHHOCTH M KBAHTOBOW MEXaHUKHU
MPUMEHUTENHHO K (PU3NYECKUM TOJISIM;

K6AHMO06AsA XPOMOOUHAMUKA — TEOPUS CUIIBHBIX B3aMMOJCHCTBHH €CTh
pe3ynbTaT CIusHUS KBaHTOBOM MexaHuku u CTO;

RPUHYURNBL CUMMEmMPUNU €CTh NPHUBJICUEHHE T€OMETPUYEeCKHX (opM C
HCTIOJIb30BaHUEM CBOWCTB MMPOCTPAHCTBA-BPEMEHH, BhIBeieHHBIX 13 CTO;

meopus cynepcummempuu €CTh NalbHEHIIEe pPa3BUTHE NPHHIUIIOB
CHMMETPHH;
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meopusa cynepcmpyHn €CTh pe3ynbTaT 0ObEANHEHNS KBAaHTOBOH TECOPUH
noJist 1 OOIIelt TeoprH OTHOCUTEIIEHOCTH.

IIpr STOM BCe mEpedYUCICHHBIE pa3felbl TEOPETHIECKOH (u3ukm
(heHOMEHOJIOTHYHBI, T. €. HOCAT ONNCATENbHBII XapaKTep, OHU CTaBAT CBOCH
LIETIbI0 HE BCKPBITh BHYTPEHHIE MEXaHNU3MBI SIBICHHUH, a BCETO JIMIIb CO3/ATh
UX HENPOTHBOPEYMBOE MATEMAaTHIECKOE OIMCaHWe. MaTeMaTHKe B 3THX
TEOpUsIX MpHIAaeTCcss 0co00e 3HaueHHE, a (PU3MYecKas CyTh BHIMCKHBACTCS U3
MaTeMaTHYeCKHX 3aKOHOB, a He HaobopoT, HE MaTeMaTHYeCKue
(yHKIMOHAJBHBIE  3aBHCUMOCTH  BBIOMPAIOTCS B 3aBUCHUMOCTH  OT
(u3MyecKOro  coJep)KaHMs  SIBICHWH, 4dYTO OBUIO  XapakTepHO IS
Kilaccudeckoii  ¢u3uku. Bce  coBpeMeHHble  (M3MYECKHME — TEOPUU
nocrynaruBHbel  (Tabn. 1), T. e. 0a3upyroTCs Ha HEKHUX HCXOIHBIX
MOJIOKCHUAX, aKCHOMAaTHYECKH NMPUHMMACMbIX 32 MCTHHY, BCE OHM CBOMST
CYIIHOCTh  ()M3MUYECKUX MPOIECCOB K IPOCTPAHCTBEHHO-BPEMEHHBIM
HCKaKCHUSIM.

ITockonpKy coBpeMeHHas (u3MuUeckas Teopus Oasmpyercs Ha
CrnennanbHON TEOPUH OTHOCHTEIHFHOCTH M KBAHTOBOM MEXaHUKE, KOTOPBIC
OTHOCHTEJIFHO HE3aBHCHUMBI JPYr OT ApYra M B 3HAYUTEIHHOM CTENECHU HE
MPEEMCTBCHHBI C MNPCALIAYIIUM pPAa3BUTHUEM q)I/ISI/IKI/I, CJICAYCT THIATCIIBHO
paccMOTpETh CIIPaBEAIMBOCTh HX OCHOB.

Tab6auna 1. ITocTyJaThbl M NPUHIMIBI, 0JI0KEHHbIE B OCHOBY
COBPEMEHHOI TeopeTH4ecKkoil pu3nKu

IMocTynaT nnmm «IpUHIAIDY DopmynrpoBKa Hcrounnk

CrneuunanbHasi TeOPUsl OTHOCUTENbHOCTH JiiHIITEeHA

OTcyTCcTBUE B Henb3s co3naTh ya0BIETBOPUTEIBHYIO [6]

npupoje 3pupa  TEOPHIO, HE OTKA3aBILKCH OT CYIECTBOBAHUS
HEKOEH cpeJibl, 3aM0IHSAIONIEH MUPOBOE IIPO-
CTPAHCTBO

Tpusmun Bce nporiecchl B pu3nUeCcKOil HHEPIHATb- [6]
OTHOCHUTEIBLHOCTH HOM CUCTEME, T. €. CUCTEME, IPUBEICHHON B
COCTOSIHHE CBOOOJIHOTO PaBHOMEPHOTO U Ipsi-
MOJIMHEIHOTO ABUXEHUS, TPOUCXOJIAT MO TEM
)K€ 3aKOHAM, YTO U B «ITOKOSIIEHCS» cUcTeMe
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IIpunnun nocro- CKopoCTh cBeTa B 1000 HHEPIHAIBHOMI [6]
SIHCTBA CKOPOCTH ~ CHUCTEMeE ITOCTOSHHA U HE 3aBUCUT OT CKOPOC-
cBeTa TH JBHKEHHS HICTOUHMKA CBETA

VIHBapHaHTHOCTh ds? = dx? + dy? + dz? + (icdt)? [6]
MHTepBaja

IIpuanumn ogHo- Bce co0ObITus, mpoTekaromue B ABYX pas- [6]
BPEMEHHOCTH JIMYHBIX TOYKaX IPOCTPAHCTBA, OTHOBPEMEH-
coOBITHI HBI, €CIIM [0 HaOIoaaTesnei, HaXoAsAIIerocs Ha

PaBHBIX PACCTOAHUAX OT obenx TOYCK, CBETO-
BBIC CUTHAJIbI JOXOOAT OAHOBPEMEHHO

OO0 as Teopusi OTHOCUTEJILHOCTH DHIITEHHA

Bee moctynatet CTO  OtnenbHO He chopMyTHpOBaHO [7]
PacIpoCTPaHSIOTCS

Ha IPaBUTAI[IOHHEIC

SIBIICHUS

TIpocTpaHcTBO U CaoiicTBa MacTaboB U 4aCoB OMpEIers- [7]

BpEMsI CBA3AHBI C IOTCA TPAaBUTALTMOHHBIM I10JIEM, KOTOPOE€ €CTh
TPaBUTALlMOHHBIM  COCTOAHUE ITPOCTPAHCTBA

HoJsieM

KoBapunaHTHOCTD Bce cucrembl ypaBHEHHIH OTHOCHTEIIBHO [7]
CHCTEM YpaBHEHHH KOOPIMHATHBIX MpeoOpa3oBaHUii KOBapUuaH-
OTHOCHUTETIHLHO THHI (IIpeoOPa3yOTCAOJMHAKOBO)

nmpeoOpazoBaHUI

PaseHcTBO CKOpo-  CKOPOCTH paclpOCTPAHEHHUsI TPABHTALIUH [7]
CTeii cBeTa M Ipa- paBHa CKOPOCTH CBETa

BHUTAL[N

Hanwn4ue B nipo- IIpoctpaHcTBO HEMBICTHMO Oe3 dupa. [26]

cTpaHcTBe 3¢upa MBI HE MOXKEM B TEOPETHUYECKOH (hU3MKe
oboiituchk 6e3 adupa

KBanToBasi MexaHuka

TlpuHOum KBaHTO-  DHEPrust U3Ty9aeTCsl KBAHTAMU — [27]
BaHHs SHEPIUH HOPIHUSIMH SHEPTHH
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CranuoHapHOCTD
OpOUT 3JIEKTOHOB
B aTOME

IIpunumn coot-
BETCTBUS

BceobmHOCTh KOp-

IyCKYJISIPHO-BOJ-
HOBOTO Jyalu3Ma

IIpunumn B3anmo-
CBSI3H

BepostHocTHBII
XapakTep BOJHO-
BOM (QyHKIUH

IIpunnun gonon-
HUTEIBHOCTH

IIpuxuun Heompe-
JIETIEHHOCTH

JU71st B7IEKTPOHOB B aTOMAaX CYIIECTBYIOT
“30paHHbIEe WIN «pa3peIICHHbIE» OPOUTHL,
JIBUTASACH 10 KOTOPHIM OHHM HE M3JIy4aroT
SHEPTUI0, HO MOTYT NepelTH Ha Ooiee
OJU3KYIO K SIAPY «I03BOJICHHYIO» OpOUTY
U IIPU 9TOM UCITYCTHTB KBAaHT JJIEKTpOMar-
HHUTHOH 3HEPTUH, IPOTIOPIIMOHATIBEHON Ya-
CTOTE ICKTPOMATrHUTHO BOJIHBI

B npenensHbIx caydasx pusnueckue ciaes-
CTBUS KBAHTOBOW MEXaHUKH JOJDKHBI COBMA-
JIaTh C pe3yNIbTaTaMH KIaCCUUeCKoH HU3nKu

Bce Tena 6e3 nckimoueHUs 00J1a1af0T KOp-
MYCKYJISIPHBIMU M BOJIHOBBIMH CBOHCTBaMH

ITapameTpsl yacTuL (KOOPAUHATHI, UM-
UMITYJIbC, SHEPTHUS U JIp.) HE IPUCYIU MHU-
KpOdacTHIIaM CaMH 110 cebe, a pacKpbIBaro-
TCsI BO B3aHMOCBSI3H C KITACCHYECKUMH 00b-
€KTaMH, JUISl KOTOPBIX 3T BEJIMYMHBI HMe-
0T OIPEICNICHHBIN CMBICI H BCE OJJHOBpE-
MEHHO HMEIOT ONpE/IENCHHOE 3HauCHNUe

Ksagpar mozmy:nst BoTHOBOH (pyHKINH
yKa3pIBaeT 3HAUCHUE BEPOSTHOCTH TEX
BEJIMYHH, OT KOTOPBIX 3aBHCHT BOJHOBAs
GyHKIIS

B Mukpomupe HeT Takux COCTOSHHIMA, B
KOTOPBIX OOBEKT UMEI OBl OJTHOBPEMECHHO
TOYHBIC IMHAMHYCCKUC XapaKTCPHUCTHKH.
Tlosyuenue 3KCepUMEHTAIbHBIX TaHHBIX
00 ogHUX (U3HMYECKUX BEIUIUHAX, OTIHCHI-
BAIOIINX MUKPOOOBEKT, HEU30EKHO CBSA3A-
HO C U3MEHEHHMEM TaKHMX JaHHBIX O BEJIU-
YHHAX, AOTMOJHUTEIBHBIX K IePBbIM (Ha-
MpUMep, KOOPIUHATA U UMITYJIbC)

JTrobas pusudeckas cucreMa He MO-
JKET HAXOJMUTHCS B COCTOSTHHAX, B KOTOPBIX
KOOPAMHATHI €¢ [IEHTPA HHEPIHU U M-

(28]

[29]

(9]

[30]

[31]

[32]

[33]
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IIyJIbC OTHOBPEMEHHO IIPUHUMAIOT BIIOJIHE
ONPEACIICHHBIC U TOUYHBIC 3HAUYCHU

KBanroBas TeoOpUusd MmoJas

Iloctynar skBuBa- ~ Kaxkxnomy tumy Bo30yXIeHHS OIS [11]
JICHTHOCTH TIOJIsT  (BOJIHE) MOXKHO COIIOCTaBHTh YAaCTHUILY, 00-
Y 4aCTHI JIaJAoIIyT0 TEMH )K€, YTO ¥ BOJIHA, SHEPTH-

el ¥ UMITyJIbCOM (a, CIIeTOBATENBHO, U Mac-
coif) u umeroweit cruH

Ilocrynar o mpu- Bakyym ecTb Hu3IIEeE SHEPTETHYECKOE [12]
pojie Bakyyma COCTOSIHUE TOJICH YacTHUIl BellecTBa

Iloctynar BupTy- Tlopoxnenne yacTull U3 BaKyyma ecTh [12, 34]
IBHOCTH NIepexo T YacTHIl U3 He HabII0JaeMoro

COCTOSIHUA B COCTOSIHUE PCAJIbHOC

ITocrynar ucmy- B3aumogelicTBue noiueil u 3apsAa0B eCTb [11]
CKaHUA pe3ynbTaT UCITyCKaHUS 3apAIoM KBaHTOB
oJsi — pOTOHOB.

1.4. O nekomopuix ¢punocoghckux ycmanoexax
COBpPEMEHHOIl (hu3uyecKkoil meopuu

Hecmotps Ha TO, dYTO (U3UKU-TEOPETHKH BCSIYECKH HW30ETArOT
MPHU3HABATh, YTO OHH CIEAYIOT KaKUM-JTHOO (puimocockuM ycTaHOBKaM, Ha
caMOM JieJie TakWe YCTaHOBKH CYIIECTBYIOT M Jake c(pOpMyITHpOBaHBI B
paboTax HEKOTOPHIX AaBTOPHUTETHBIX VYUYCHBIX, TaKNX Kak OWHINTEHH,
Teiizen6epr, Bop, a Takke W HEKOTOPBIX OPYTHX, OTKyJa 3aTeM B TOM WA
MHOM BHJIE OTH YCTaHOBKM pa3OLUIUCh MO paboTaM APYIHX BEIyIIHX
YUYCHBIX, B TOM YHCJIe U GUI0CO(OB, a IJIaBHOE, OHH SBISIOTCS (DAKTUISCKUM
PYKOBOJACTBOM K JCHCTBUIO TIPAKTUYECKH BO BCEX TEOPETHUYECKUX
UCCIIEJIOBaHHUSX.

B omnmunme ot xiaccumueckod (M3MKH, CTpeMAIIeHcs yCTaHOBUTH
OOBEKTHBHBIC 3aKOHBI TPUPOJBI, TeopeTmdeckas ¢usuka 20-ro cToneTus
MOCTaBUJIa CBOCH IENBI0 YCTAHOBICHHE CBSI3M MEXIy TaK Ha3bIBaCMBIMHU
«Ha0IOJaeMBIMU»  BEMTHYMHAMH. 3a HUCTHHY CJeQyeT IpPUHUMATh
MOJIOXKCHNE, UCTUHHOE B TIPUHATOW CHCTEME PACCYXICHHUH, MOTOMY LIS
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«IPOCTOTHI» BBISIBIICHHUST UCTUHHOCTH TOT'O WJIM MHOTO TOJIOXKEHHS CIeIyeT
NPEANOYUTaTh TY CHCTEMY PAacCyXICHHUIl (TEOpHI0), B KOTOPOH MPUHATO
HAMMEHBIIIee KOJINYECTBO UCXO/IHBIX MOJIOKEHHIA (TOCTYIIATOB, AKCHOM).

«Uenp TeopeTHYecKoi (PU3UKKU COCTOUT B TOM, YTOOBI CO31aTh CHCTEMY
MOHSTUM, OCHOBAaHHYIO Ha BO3MOXHO MEHBIIEM YHCIE JIOTHYECKH
HE3aBUCHMBIX THIOTE3, KOTOpas MO3BOJHMIA Obl YCTAHOBUTh MPUYUHHYIO
B3aUMOCBSI3b BCETO KOMIUIEKCa (hu3mueckux mpoueccony» [35, c. 55].

«Hayka cTpeMHTCS MOHSTH CBSI3M MEXKIY [IaHHBIMH YYBCTBEHHOTO
BOCTIPHATHS, T.€. CO3/[aTh TAKYIO JOTHYECKYIO KOHCTPYKIHIO U3 MOHSTHIH, B
KOTOPYIO TakKHe CBA3U OyIyT BXOJHWTh B KaueCTBE JIOTHYCCKHX CIICICTBHM.
BpiOOp MOHATHH W TPaBUI MOCTPOCHHS BCE KOHCTPYKLIHH CBOOOJICH.
OG6ocHOBaHHEM BBIOOpA SIBISIOTCS JIMIIL PE3yNbTaThl. JTO O3HAYACT, YTO
BBIOOD TOJDKEH MPHUBOIUTH K MPABHIBHBIM COOTHOLICHUSIM MEXITY JTaHHBIMHU
qyBCTBEHHOTO ormbita [35, ¢. 104].

«B Hacrosiiee Bpemsi M3BeCTHO. UYTO Hayka HE MOXKET BBIPACTH Ha
OCHOBE OJIHOTO TOJILKO OIBITA U YTO MPU IIOCTPOCHUH HAYKH MBI BBIHYXK/ICHBI
npuOerHyTh K CBOOOJHO CO3[aBaE€MbIM MOHSTHUSIM, MPUTOJHOCTH KOTOPBIX
MOXHO & POSteriory mpoBepHUTh OMBITHBIM MTyTEM.

...MbI He 3amaem Oosee Bompoca 00 «UCTHHHOCTH» KaKOH-HHUOYIb
TEOpHH, a CIHpAIIMBacM JIMIIb, HACKOIBKO TIOJIE3HA TEOPHS W Kakue
PE3yABTATBl MOYKHO TIOJYYUTh C €€ TOMOIIIBIO.

...ITockonpky  moOOE  TEOpPETHYECKOE  HWCCIEJOBAaHHE  HOCUT
YMO3PHTEIbHBIH XapakTep, KBAaHTOBAass MEXaHHUKA BUAUT CBOIO TJIABHYIO IICNb
BIOCTH)KEHHU PE3YJIbTATOB C MIOMOIIBI0 MEXaHU3Ma TEOPETUUECKOI PHU3UKH.
Paau 5Toit 1enu KBaHTOBas MEXaHHKAa OXOTHO XXEPTBYET Aa)e MPUHIUIIOM
ctporoit npuunraoctH [35, ¢. 167]»

«Du3MKa TPENCTABISAET CO00M Pa3BUBAIOIIYIOCS JIOTMYECKYI0 CHCTEMY
MBIILICHHUSI, OCHOBBI KOTOPOH MOYHO TOJIyYHTh HE BBIICICHHEM MX KaKUMU-
11060 MHAYKTHUBHBIMH METOJIaMH, 3 CBOOOIHBIM BhIMBICIIOM [35, ¢. 226]»

OTH TOJIOXKEHUS TOATBepXkIaroTcsi ¢u3nkamMu W ¢uiocopamu U
CETO/THS.

«He ucxomuts u3 abCOMOTHOCTH, & UCXOJHUTh U3 TOTO, YTO BOT B 3TOM
CHCTEME PACCYXICHHUI BOT 3TO MOJOKEHHE UCTHHHO MOTOMY-TO M MOTOMY-
To» [36 c. 10-12.].

Takum 06pa3om, MPaKTHKA, T.€. COOTBETCTBHE MPUPOJE, KAK KPUTEPHl
HCTHHBI OTOJIBUTAETCS HA BTOPOU IUIAH, KAK HEYTO He 00s3aTelbHOe, XOTH,
KOHEYHO, COOTBETCTBHE OIBITY PEKOMEHAYETCS  pacCMaTpuBaTh Kak
apryMeHT B T0JIb3y TCOPHUHU.
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Bricmieit ke 1enpo TeopeTHdeckol (GH3UKH MPOBO3TIAIICHO CO3aHKe
TBO - Teopum Bemukoro OOBEAWHEHHWS — CHUCTEMBl MaTeMAaTHYECKUX
YpaBHEHHH, MO3BOJIOIINX EAWHBIM O0pa3oM ONHCATh BCE «XOPOIIO
YCTaHOBIICHHBIE)» YEThIPE (yHIAMEHTAIbHBIX B3aMMOJCHCTBUS — CHIBHOE U
ciaboe sAEpHBIC, JICKTPOMAarHUTHOE W TPaBUTAIMOHHOE. B  ¢usnke
BOCTOPKECTBOBAJ ~TPHHIMI HE HAIIAJHOCTH, COIJACHO KOTOPOMY
Npe/ACTaBUTh cede B HAmIAHOW (QopMe CTPYKTYpY MAaTepHaIbHOTO
o0pa3oBaHMs WM MEXaHU3M Ipolecca, T.e. NOCTPOUTh WX HarJsHbIE
MOJIETIM TIPHHIUITNATIBHO HEBO3MOXKHO, HO, IVIAaBHOE, M HE HYXXHO. DTOT
BOIIPOC, IpaBia, MPOAOJDKAET IUCKYTHPOBATHCS, HO MPEINOYTEHHE SBHO
OTAaeTCs MIMEHHO M3JI0KEHHOH TOUKE 3PEHUSL.

«B ¢usuke chopMymupoBaHbI J[Ba MPOTHUBOIOJIOKHBIX MOIX0Ja: OJHA
YacTh CIICIHAINCTOB CYUTAET, YTO 3a7ada TEOPETHIECKOH (PU3UKU COCTOUT B
TOM, 4TOOBI TEM WM WHBIM IIyTEM BEPHYThCS K HAIVIIAHOMY OIMCAHHMIO,
Jpyras 9acThb — YTO HAJI0 B IIPHUHIIMIIE OTKA3aThCs OT KaKUX-THOO0 aHaiIoruii ¢
MaKpOpeaIbHOCTHIO, OTKA3aThCsl OT HAIJISAHOCTH M HHTYHUTHUBHBIX MOHSITHBIX
Mozeneil. MI3BecTHO, 4TO ouIMabHas TOYKA 3PEHUS CKIOHIETCS KO BTOPOH
nosuimy. TpeboBaHNe HATTSAHOCTH (U3NIECKUX MOJEINICH CTAaI0 CUUTATHCS
JIypHBIM TOHOM. C HEKOTOPBIX IOp BOMpoC uTo JIBMKeTcsA? [IpumenurensHo,
CKaXcEM, K YpaBHCHUAM MaKCBeJ’IJ’Ia, OITMCBhIBAKOIITUM HU3MCHCHUA
ANIEKTPUYECKOTO U MarHUTHOTO TIOJIEH, HE TOBOPS y’KE O BOJHOBOM (pyHKLINH,
OHHCLIBaIOIHeﬁ COCTOSIHHUC KBaAaHTOBOMCXaHHYCCKUX CHCTEM,
paccMaTpuBaeTCs Kak CBHACTEIBCTBO HempodeccHonanusma.» [37, c. 64].

INocTaBneHHast eab ONpPEEHiIa CPEACTBA A €€ JOCTIKEHHS. DTO:

— JOIMyCTUMOCTH TIPOM3BOJIa B BHIOOpPE HCXOMHBIX (PH3NYECKUX
WHBapUaHTOB («OCHOBA (PM3UKH TOJKHA OBITH CBOOOTHO M300peTeHa);

— IIOCTYJIMPOBAHNE NCXOJHBIX MOJIOKEHUH MPHU CO3IaHUU TEOPHH;

— TEpPBHUYHOCTh MAaTEMAaTHYECKOTO OIHMCAHHWA 110 OTHOLICHHIO K
(usmIecKOMY collepKaHHIO («3aBOeBaHNE (PU3UKHU JyXOM MaTEMaTHKI»);

- aGCOJ’IIOTI/I?)aHI/Iﬂ IMOJYYCHHBIX U3 OIIBITOB OTHOILICHUH MCKIY
«Ha6JHOI[aeMI)IMI/I BEJIMYMHAMN,

— MpeACTaBJICHUE 00 OTCYTCTBMU B IPUPOJE BHYTPEHHUX CTPYKTYp
MaT€pHUaIbHBIX O6paSOBaHHﬁ 1 BHYTPEHHUX MEXaHU3MOB HBHCHHﬁ;

— TPEACTaBJICHUE SBJICHUNW KaK pe3yibTara I[POCTPAHCTBEHHO-
BPEMEHHBIX UCKAKEHUI.

A nanee, He B COCTOSIHUM B COOTBETCTBHH C ITOJIOOHOW METOHOJIOTHEH
pa3obparbCcst B (M3HYECKOW CYIIHOCTH HaONIONAMBIX SIBICHHH, YyYeHbIe-
TEOPETHKH HA3BAIN CHJIOBBIE IOl B3aUMOJCHCTBHH «OCOOBIM BHIOM
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MaTepuum», a  BaKyyM, KOTOPBIM  OKaszajcsi HE  IMYyCTOTOH, a
BBICOKOIHEPTETHUECKON CyOCTaHIMeH, 0003BaIN «(PU3NICCKUM BAKYyMOM),
TEM CaMbIM, 3aKaMy(IIPOBaB MPOOIeMy U MO-TIPEeKHEMY HacTanmBasi Ha TOM,
YTO B MHPOBOM IPOCTpaHCTBE 3¢up, Kak pu3myueckas cpena, He CyIIeCTBYET,
MPHUHIUIAANGHO JIAIIAB ce0si caMOW BO3MOXKHOCTH XOTSI OBl IPUCTYIHTH K
PEIICHUO BO3HUKIIHX MTPOOIIEM.

Buvieoowr

1. Co3mannble mo Hadama 20 B. yHIAMEHTAIbHBIC OCHOBHI (DM3UKH —
KJIacCHYecKass MEXaHMKa, MEXaHWKa CIUIONIHBIX Cpel, TEePMOJMHAMHKA,
CTaTHCTHYECKask (PU3HKA, 3TIEKTPOIHHAMIKA — 0011y IPEEMCTBEHHOCTBIO,
ONepupOoBaATH (HM3MUECKUMH MOJIEITBHBIMU TPEICTABICHUAMH, IPEATIONATaIIH
HaJlMyhe MPUYMHHO-CIICACTBEHHBIX CBSI3€H MEXIy TelaMH W SIBJICHUSIMHU,
paccMaTpUBaIX IPOLECCH KaK CIEACTBHE BHYTPEHHUX JBIDKEHUM MaTepui,
MOJpa3yMeBalil EBKIUIOBOCTh IPOCTPAHCTBA, PAaBHOMEPHOCTb TEUEHUS
BPEMEHH, HECO3/1aBaéMOCTb M HEYHHUTOXKHUMOCTb MAaTepUH M HHEPIHUH,
MpUYEeM SHEpPrus paccMaTpuBanach Kak Mepa JBUKEHUS MaTepuu. OTH
TEOPUM  SABJISAIOTCS ~ Pe3yiabTaTOM  BBIBOJOB W3  HAKOIMJIEH-HOTIO
€CTEeCTBO3HAaHHEM  oOmbITa. MaremMaTHka B  KIACCHYECKOH  TEOpHH
MOAYMHANACH (PU3MKE U SBIISUIACH €€ MTOJIE3HBIM JIOTIOJTHEHHEM.

2. IpuunHoit kpm3uca Qu3NKM B KoHIE 19-ro — Hawame 20-Tro Beka
sBUiach (erumm3anus (adCOoNOTH3aNd) HAWJCHHBIX K TOMY BpPEMEHH
3aKOHOMEPHOCTEH, CBs3BIBAIOINX (u3ndeckue BenuuuHbL. OOHApYyKeHHE
HOBBIX SBJICHHH, HE BITMCHIBAIOIINXCSA B (PU3WYECKUE INPEICTABICHUS TOTO
BPEMEHM W MOKa3aBIIWE MX HEJOCTATOYHOCTb, OBLIM BOCIIPHHSTHI HE Kak
HEOOXOJMMOCTh YTOYHEHHs OTHUX TPEICTaBICHHH, a Kak KpU3UC Bceil
¢u3mky. BpIxo/ 13 BO3HUKIIETO TyNHKa (PU3MKU HALIUTK B OTKAa3e OT MOUCKA
(u3MyecKUX TNPUYMH HOBBIX SIBJICHUI, B OTKa3e OT pPAaCCMOTPEHUs
BHYTPEHHUX CTPYKTYp MaTe€pHAIbHBIX O0pa3oBaHWH W BHYTPEHHHX
MEXaHU3MOB (M3MYECKUX MPOLIECCOB, a TaKkke B 3aMeHe (UIMUECKHUX
MEXaHN3MOB SIBJICHUH NMPOCTPAHCTBEHHO-BPEMEHHBIMI HCKAXEHUSIMH, T.C. B
abCTparnpoBaHUM OT PEaTbHON JIEHCTBUTEILHOCTH.

3. Coznmannas B 20 B. TeopeTuueckas GU3NKa, UMEIOIIas B CBOW OCHOBE
CrneuvanbHyl0 TEOpHUI0 OTHOCUTENBHOCTH OHWHIUTEHHA M  KBaHTOBYIO
MEXaHHKy, OCHOBaHa He Ha 000OIIEHNH OIBITHBIX JaHHBIX, a Ha MOCTYJaTax,
CIEICTBHA W3 KOTOPBIX COOTBETCTBYIOT JIHMIIb OTJACIBHBIM OIBITHBIM
JaHHBIM. OTH TEOpPUM HE O00JIaJaloT TNPEEeMCTBEHHOCTHIO C TEOPHSIMHU
KJIaCCMYECKOW (M3MKM, OTKa3blBalOTCI OT (DU3UUECKHX MOJEIBbHBIX
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NPEACTABICHUH ¥ OT TNPHIMHHO-CICIACTBEHHBIX CBS3€H, IPOIECCHI
MHUKpPOMHpa pacCMaTpHUBAIOT HE KaK CIIEACTBHSA CKPBITHIX (DOPM IBHKCHUS
MaTepu, a Kak HEKHE BEPOSITHOCTHBIE IIPOLIECCH], HE NMEIOIHE (HPU3MIECKHX
NpUYUH. DTH TEOPHH MPEIONAraloT HEEBKINAOBOCTH MPOCTPAHCTBA M HE
PaBHOMEPHOCTh TEUEHHS BPEMEHH. DHEPIHs B COBPEMEHHON (DHU3MUECKON
TEOPHUH SKBUBAJICHTHA MaTEpHM, MaTeMaTHKa IPEBAIUPYET Hal (PHU3HKOH,
¢u3nKa  Oka3plBaeTCs ~ NOAYMHEHHOW  aOCTPaKkTHOM  MaTeMaTHKe.
PaspasuBmmiics Ha 3TOH OCcHOBe B KOHLe 20 B. KPH3HC B TEOPETHUECKOU
(u3KMKe SBISETCS E€CTECTBEHHBIM IPOAOJDKEHHEM KpH3uca KoHua 19-ro
CTOJICTHS1, TOCKOJIBKY COOTBETCTBYIOIIAasi METOOJIOTHS ObLIa 3ajJ0)KeHa B TO
BpeMsl.

4. Kpusuc coBpeMEHHOHW TEOpeTH4ecKord (HU3MKM 3aKiIodaeTcsi B
HECTIOCOOHOCTH pa3o0paTsCcsi ¢ (U3NYIECKOH CYIIHOCTBIO MaTepHaTbHBIX
oOpa3oBaHmid M (U3NIECKUX SBICHUH W, KaK CIEACTBHE, B HECIOCOOHOCTH
OKa3aTh IIOMOIIb €CTECTBEHHBIM HayKaM B pPCEUICHHH aKTyaJdbHBIX
TIPUKIIAIHBIX TIPOOIIEM.

Kpusuc coBpeMEHHOW TEOpEeTHUECKOW (HU3UKH SBISIETCA TPSIMBIM
CIIEZICTBHEM H TIPOJOIDKCHIEM Kpr3nca Gpm3uku KoHMa 19-ro — Havana 20 B.

5. CoBpemenHas (u3UKa WMEET ONpeAeIeHHYI0 (HIOCODCKYIO
YCTaHOBKY, OIpENENAIONIYI0 BCIO €€ METOAONOTHIO H 3aK/II0Yarollyrocs,
Ipexe BCero, B IMPOBO3IJIAIICHUM IIEIM HE HCCIEIOBAHUSA IPUPOABI, a
YCTaHOBJICHUSA B3aMMOCBSI3eH MECXKIAY TaK Ha3bIBACMbIMU Ha6H}O}IaeMLIMI/I
napameTpamMu. OTOH METONOJIOTHEH B KadyecTBE CPEACTB OIpe/esIeHbI
JOIYCTUMOCTbD TIPOM3BOJA B BBIOOPE MCXOIHBIX (PM3MUECKUX HMHBApUAHTOB,
MOCTYJIMPOBAHNE MCXOIHBIX IOJIOXKEHUH MIPU CO3MaHUM TEOPHUi, NMpHU3HAHHUE
MEPBUYHOCTH MAaTEMATHYECKOTO ONHCAHMS MO OTHOIICHHIO K (U3MIECKOMY
COJICpKaHUIO («3aBOeBaHME (HM3MKH TyXOM MAaTEMaTHKN»), aOCOIOTH3AIU
MONYyYCHHBIX W3  ONBITOB  OTHOIICHHH  MEXAY  «HAOII0JacMBIMHU
BEJINUMHAMUY, TPEACTaBICHHE 00 OTCYICTBHM B IIPHUPOJAE BHYTPEHHHX
CTPYKTYp MaTepHaIbHBIX 00pa30BaHMil U BHYTPCHHUX MEXaHU3MOB SIBIICHHIA,
MpeJCTaBICHUE SBJICHUH Kak pe3ylbTaTa IPOCTPAHCTBEHHO-BPEMEHHBIX
HCKa)KCHUI. Takass MeTOJOJNIOTHS OTKa3a OT W3YYEHUS peabHOU
JICCTBUTENFHOCTH HE MOTIJIa HE MPUBECTH (QU3UKY B TYIHK, U HA 3TOM IyTH
Yy COBPEMEHHOW TEOpPEeTHYECKON (U3MKHM HET OCHOB s pa3pelieHHs
KpH3Hca.
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MnaBa 2 . O nornyecknx v aKCNepUMeHTanbHbIX
ocHoBax Teopun OTHOCUTENIBHOCTU DUHLUTENHA

2. 1. 06 ucxoonvix nocmynamax Teopuu
omuocumenbHocmu Junuimenina

W3 nsatM mepeducieHHBIX BhIIIe MOcTynaToB CrenuanbHON Teopuu
OTHOCHTENIFHOCTH DWHIITEiHA OCHOBHBIMH cuuTaroTcst [1]:

1. B mo0ObIX HHEPIMAIBHBIX CHCTEMaX OTCYETa Bce PU3NUYECKUE SIBICHUS
(MexaHMYecKHe, ONTHYECKHUE, TEIJIOBBIE U T. I1.) IPOTEKAIOT OJJUHAKOBO;

2. CkopocTh paclIpOCTpaHEHUs CBeTa B BaKyyMe HE 3aBHUCUT OT
JBIDKCHUS] NICTOYHHKA CBETA M OJJMHAKOBA BO BCEX HAIIPABIICHHSX.

W3 mepBoro mocTynaTa BBITEKAET HEBO3MOXHOCTh OOHApYXHTH (hakKT
PaBHOMEPHOTO U MNPSMONMHEHHOTO [BIDKCHUS C TOMOIIBIO JII00bIX
(U3MUECKUX ~ DKCIIEPUMEHTOB, MPOBOAMMBIX  BHYTPH  JIBIDKYILICHCS
nmabopaTopuu.

W3 Broporo mocTymaTa BBITEKACT HEBO3MOXKHOCTH  ITOJydICHUS
CKOpOCTEH, TNPEBHIMNAONINX CKOPOCTh CBETa, W HE3aBUCHUMOCTb CKOPOCTHU
CBeTa OT CII0CO00B HAOMIOACHNS U U3MEPEHHUS.

CrnenctBHe 3THUX JBYX IIOCTYJIaTOB — 3aBUCHUMOCTb IIPOCTPAHCTBA,
BPEMEHH M MAacChl OT CKOPOCTH IBIDKCHHUS T€l M HEKOTOPBIX IPYrHX
BesnimunH. ODa mocTynara BO3MOXKHBI JIMIIL B TOM CJydae, €CIM MHPOBas
cpena — »dup He cymecTByeT B IpUpPOAe, UOO CyIIeCTBOBaHHE TaKoi
BCETIPOHMKAIOIIEH Cpesbl cpa3y ke METOIOJIOTHYECKH OCHOBBIBAET MOUCKH
Croco00B 0OHAapYKEHUsI IBIKCHUSI 3TOH Cpelpl CKBO3b JIabOpaTopHio H,
CJIeI0BATENIbHO, OOHapyXKeHHs (haKTa IBIKCHUS 1abopaTopuu CKBO3b 3HHP
6e3 BBIXOZA 3a ee mpeaenbl. Takoe IBIDKCHHE, BHIMMO, HE MOXET OBITH
00HapykKeHO MEXaHWIECKUMH CIoco0aMM, HO YK€ HHYEro Henb3sl 3apaHee
CKa3aTh Ipo criocoOb! onTHieckue. Hamuame cpensl Mo3BOISIET TaKXKe HCKATh
pa3nuuus B CKOPOCTH CBETA B HEMOCPEACTBEHHOM OIM30CTH OT UCTOUHHUKA U
Ha YyJaJeHWd OT Hero, IpHU JBWKEHHH J1aboparopud H B IOKOE,
paccMmarpuBarh NEepexXoJHbIe MPOLECCHl MpH mepexoie (OTOHOB M3 OJHOM
Cpelsl B IpyTyIo U T. Il. TakuM 06pa3oM, BOIIPOC CYIIECTBOBAHMSA B IIPHPOJIE
MHPOBOIi cpezibl — 3upa TECHEUIINM 00pa3oM NeperieTaeTcsi ¢ BOIPOCOM
MPaBOMEPHOCTH TIPUHATHS OCHOBHBIX TIOCTYJIATOB Teopun
OTHOCHUTEIILHOCTH.

K wmpicmu 00 orcyrcTBHM B mpupoae d¢bupa DUWHINTEHH Mpwmien Ha
OCHOBE COIIOCTaBIICHUS PE3YyJIbTaTOB dKcniepuMenToB dn3o n MaiikenbcoHa
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( [6] x r1.1). B pe3ynbrare npoBeaenus sxcnepuMenta (1851) ®duzo Hamen,
YTO CBET YaCTHYHO YBJIEKACTCs BIXKYILIEHCs cpenoit (Bomoit). B pesynbrate
JKE€ DKCIIEPHUMEHTOB 110 OOHApYXEHUIO 3(UPHOTO BETpa, NPOBEACHHBIX B
1881 r. Maiikensconom u B 1887 r. MaiikenbcoHom u Mopiu, oka3aiochk,
YTO Ha MIOBEPXHOCTH 3eMIIM 3(PUPHBIIT BETEp OTCYTCTBYET, 110 KpaiHeH Mepe,
MMEHHO TaK OBbIJIM UCTOJIKOBAHBI PEe3yJbTaThl 3TUX ONBITOB. Ha camom nene
3¢hUpHBIIA BeTep ObUT OOHAPYKEH y)Ke B CAMOM IEpBOM onbITe MaiikenbcoHa,
XOTSI CKOPOCTh €T0 0Ka3ajach MEHbIIE, YeM OKHAAIAch. DTO HAXOIUIOCH B
poTHBOpednH ¢ Teopuei JlopeHma 06 abcomOTHO HETIOABIKHOM 3dupe.

JeransHoe 00OCHOBaHME MNPUHLOMIOB, TIIOJOXEHHBIX B  OCHOBY
CrienambHOH  TEOPUH  OTHOCHTENBHOCTH, OWHINTEHH 1alm B CTaThe
«[IpuHIUTT OTHOCHUTENBFHOCTH U ero ciencTsp» (1910) [tam ke, c. 140].
31ech OH yKasall, UTO YaCTUYHOE YBJIEUEHHE CBETa JBHUKYIIEHCS XKUIKOCTHIO
(axcnepuMeHT Du30)

«...OTBEpraeT T'HIIOTE3y IOJHOro yBileueHHs ddupa. CrenoBarenbHO,
OCTAIOTCSI IBE BO3MOXKHOCTH:

1) 5¢up MOJHOCTHIO HEMOJBWKEH, T.€. OH HE NPUHUMAET aOCOJIOTHO
HUKAaKOTO y4acTHs B JBIDKEHHHM MaTepuu (a Kak ke JKcrnepuMeHT Puso,
MOKAa3aBIUi YacTHIHOE yBieueHue? — B.4.);

2) s¢up yBueKaeTcss ABIXKYMIEHWCS MaTepueil, HO OH JBIDKETCS CO
CKOPOCTBIO, OTIIMYHON OT CKOPOCTH IBMXCHUS MaTEPHH.

PazBute  BTOpOM  rumoTe3sl  TpeOyeT  BBENEHHA  KaKHX-THOO
MPEANOIOKEHHH OTHOCHTENBHO CBSI3M MEXIy 3(upoM H ABWKyIIEHCS
Matepueil. [lepBas ke BO3MOXXHOCTh 0ueHb npocma (KypcuB Mol — B.A.), n
JUIL €e Pa3BUTHs Ha OCHOBE Teopuu MakcBeiia He TpeOyercsi HUKaKon
JIOTIOJTHUTEIbHOM I'UIOTE3bI, MOTYIIEH OCIOKHUTH OCHOBBI TEOPUN.

VYkazaB panee, uro Tteopus JlopeHna o HeHnoABWKHOM 3¢dupe He
MOATBEPKIACTCS PE3yJIbTATOM SKCIEPHUMEHTa M, TaKUM 00pa3oM, HaIUIIO
MpOTUBOpEYHe, DUHIITEHH clenan BBIBOJ O HEOOXOAUMOCTH OTKA3aThCs OT
Cpenbl, 3aloJNHAIOIEH MHUPOBOE NPOCTPAHCTBO, MO0, KaKk OH IIOJaraer,
«...HETb3sl CO37aTh YAOBICTBOPUTENBHYIO TEOPHIO, HE OTKa3aBIIHNCh OT
CYILECTBOBAHUS CPEBI, 3AIIOJHAIOIICH BCe POCTPAHCTBOY [TaM ke, c. 145—
146].

Otka3z ot s¢upa man asropy CrHenuanbHOW TEOPHH OTHOCHTEIHHOCTH
BO3MOXKHOCTH C(hOpMynmpoBaTh IATH (2 HE 1Ba, KaKk OOBIYHO CUUTACTCH)
MOCTYJIaTOB, HAa KOTOPBIX Oasupyerca CTO:
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1. Omcymcmeue 6 npupoode 3¢pupa, 9T0 000CHOBBIBAIOCH TOJEKO TEM,
YTO NpHU3HaHKE 3(HUpa BEACT K CIOKHOH TEOPHH, B TO BpeMsl KaK OTpULIAHHE
3¢upa Mo3BOJISIET CAENATh TEOPHUIO MPOILIE;

2. Ilpunyun ommuocumenvHoCmu, TIACAIINNA, YTO 6ce Hpouecchl B
CHCTEMe, HaxOoIsllelics B COCTOSHHU PaBHOMEPHOTO U IIPSIMOJIUHEIHOTO
IBIKCHHMS, IPOUCXOIAT TI0 TEM JK€ 3aKOHAM, YTO M B IOKOAIICHCS cUcTeMe
(paHee NMPUMEHUTENBHO K MEXaHMYECKUM MpoleccaM 3TOT MNPHHIUI ObLI
chopmynupoBan ["anuneem);

3. Ilpunyun nocmosancmea ckopocmu céema (HE3aBUCUMOCTb CKOPOCTH
CBETa OT CKOPOCTH MCTOYHHKA);

4. Hueapuanmmnocms uemslpexmepHoz0 uHmepeand, B KOTOPOM
MPOCTPAHCTBO (KOOPIMHATHI) CBSI3aHO CO BPEMEHEM Yepe3 CKOPOCTh CBETa;

5. Ilpunyun o00HO6pemenHOCHU, COTJIIACHO KOTOPOMY HaOJII0maTeNb
CYIUT O NPOTEKaHHH COOBITHH BO BPEMEHH II0 CBETOBOMY CHIHAIY,
JOXOJSAIIEMY IO HETO OT 3TUX COOBITHH.

B cooTBeTcTBHHU € 3THMH MOCTYJaTaMU YTBEP)KOASTCS NMPUHLUNHAIbHAS
HEBO3MOXHOCTb KaKHM-THOO (DU3MYECKUM 3KCHEPUMEHTOM, IMPOBOIUMBIM
BHYTpH J1abOpaTopuu (CHCTEMBI OTCYETa), YCTAaHOBHUTb, HAXOOHUTCS OTa
JTabopaTopus B MOKOE MIIM ABMKETCS PABHOMEPHO U MPSIMOJIMHEHHO, a TaKkKe
MOCTOSIHCTBO CKOPOCTH CBETA B JIF000I HHEPLIMAIBHON cUCTEME.

Jlerko BUzIETH, 4TO HaMMuue dhupa HE TO3BOJIMIO Obl cHOPMYIUPOBATH
HM OJIMH U3 MEepeyCcICHHbIX NocTynaToB. Ecmu a¢up BcempoHMKalol, TO
BHYTPH JABIKYILEHCS 1a00paTopuu JOJDKeH HaOoaaTbes d(UpHBIA BeTep,
CIICOBATENIbHO, IIOSIBISICTCS BO3MOXKHOCTb, HE BBIXOIS 3a Mpeeibl
7TabopaTopuy, ONMpeNenuTh (aKT ee ABMKCHHUS ITyTeM U3MEPEHHs CKOPOCTH
a¢upHOTrO BeTpa BHYTpU Haboparopuu. Hammuame s¢dupa 3acraBmino Obl
NOCTaBHTh BOIIPOC MW O MEPEXOAHOM IIPOLECCe, HMMEIOLIEM MEeCTO IpU
TeHepalyd CBeTa HCTOYHHKOM, a TaKKe O BEIUYMHE CKOPOCTH CBeTa
OTHOCUTEJIPHO HCTOYHMKAa B MOMCHT BBIXOJa B HENOCPEICTBEHHON OT
MCTOYHMKA OJIN30CTH, O CKOPOCTH CBETa OTHOCHTENILHO 3(Hpa, O CMELICHUH
aupa OTHOCHUTEIBHO HMCTOYHMKAa W MHOTHE Jpyrue Bompochl. [lowmcku
OTBETOB Ha BCE OTH BONPOCHI BpSA JIM OCTaBWIM OBl NOYBY JUIA
(hopMyTUpOBaHHS TIEPEUUCIICHHBIX MTOCTYIIATOB.

O6mass teopuss  otHocutenbHocTn (OTO) TOrO ke  aBTOpaA
pacnpocrpanmwia noctyinarsl CTO Ha rpaBuranuio. IIpu 3TOoM CcKOpoCTh
CBeTa, SBIIONIASACS YHCTO  JJICKTPOMATHWUTHOH  BENHWYMHOW, ObLIa
UCTOJNIKOBaHa M Kak CKOPOCTb pAaclHpOCTPAHEHHs TIPaBUTALMH, XOT
rpaBUTalMsl — 93TO HHOE (yHAaMEHTAIbHOE B3aUMOJCHCTBUE, HEXKEIN
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AJIEKTPOMArHETU3M, OTIUYAIOIIEecs TI0 KOHCTaHTe B3anMoaerictus Ha 37 (1)
nopsiakoB [2]. OTO — OOmas Teopus OTHOCUTEIBHOCTH J00aBHIa K
MpeIbIIYIIUM elle MATh MOCTYNATOB:

— pacnpocmpanenue ecex nocmynamoe CTO na cpasumayuio;,

— 3A8UCUMOCIb X00a YACO8 OM ZPAGUMAYUOHHO20 NOJA;

—  KoGapuaHmuocmb npeodpazoeanuii Koopounam  (TIpUBEICHUE
(hOpMYIBHBIX BBIPQKCHHUH B OMUH M TOT JKE BHUJ JUIA JIFOOBIX CHUCTEM
oTCUeTa),

— PABEHCME0 CKOPOCIMU DPACHPOCMPAHEHUA ZPABUMAWUU CKOPOCHU
ceema,

— Hanuuue 6 npupode rgpupa(!).

O mocnemHem OHHmTEHH B paborax «Odup © TEOpUsS OTHO-
curesnbHOCTH» (1920) m «O6 adupe» (1924) [3] BbIpasmics COBEPIIECHHO
OIIPENIeNEeHHO:

«CoryiacHo 00meil TeopuM OTHOCUTENbHOCTH 3GHUP CylIeCTBYeT.
dusnyeckKoe NPOCTPAHCTBO HEMBICIUMO 0e3 3¢pupa». Bor Tax-To!

He pasOupas meranbHO BCEX OOCTOSTENBCTB, CBS3aHHBIX C KPHUTUKOM
JIOTUKH TIOCTPOEHHsS IOCTYJIaTOB, TIONOXKEHHBIX B OCHOBY TEOPHH
OTHOCHUTEIIEHOCTH OiHmITelHA, " c TaK Ha3bIBAEMBIMU
«KcnepuMeHTalnbHbIMU noaTeepxkaeHussMu» CTO u OTO, otmeTuM Jniib,
YTO JIOTHKAa 00EWX STHX YacTeil 3aMKHyTa caMa Ha ceOs, KOTJa BEIBOJIBI
MPUBOIAT K UCXOMHBIM IIOJIOKEHUSAM, YTO 00€ YacTH ATOH eAMHOW TeopuHu
NPOTHBOpEYaT Ipyr JAPYrY B CYHOIECTBEHHOM [UIS HHX  BOIpOCE
cymectBoBanus d¢upa (CTO yrBepkmaeT oTcyTcTBHE 3¢Hpa B Ipupone, a
OTO ero HaMMYUE) ¥ YTO HUKAKUX IKCIIEPUMEHTAIBHBIX MOATBEPKACHUN HU
y CTO, uu y OTO Her, u HuKOrAa He ObUI0. Bee 3TH «OATBEpIKIESHUS»
a100 3JEMEHTapHO OOBSICHSIOTCS Ha YpPOBHE OOBIYHOHM KJIacCHYEeCKOU
(U3MKKM, KaKk 5TO HWMEET MECTO, HalpuMep, C YCKOPEHHEM 4YacThIl] B
YCKOpUTENAX, JHOO Bceraa ObUIM CaMOOYEBHIHBI, KakK 3TO OBUIO C
mpoOJeMoii  SKBHBAJCHTHOCTH WHEPTHOW W  TPaBUTAIMOHHOM  Macc
(xmaccmueckas pu3uKa HUKOTAA HE JAejalia pa3induid MKy HHMH), 00
SBIISTIOTCSI CTICICTBHEM HaNpaBICHHOW 00pabOTKH pe3yibTaToB, KaK 3TO
HUMEII0 MECTO C OTKJIOHeHHeM cBeTa okosio ColHIa, KOTJa U3 BCEX METOMIOB
SKCTPAMOJISAINA BEIOUPAETCs TOT, KOTOPBIA HauOO0JIee COOTBETCTBYET TCOPHH,
00 MPOCTO HE COOTBETCTBYIOT MCTHHE, KaK 3TO MMEET MECTO B MpodieMe
a¢upHoro Betpa. (IlogpodHee 0060 BceM 3ToM cM. [4]).

CriermanbHass TeOpHsS OTHOCHUTENBHOCTH C MOMEHTa €€ CO3JaHHA
Gasmpyercsi Ha JIO)KHOM IPEJICTaBICHUH O TOM, YTO B SKCIEPUMEHTaxX IO
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3(UpPHOMY BETPY, KOTOphIe TpoBear A.MaiKeIbCOH U €To TOCIeI0BaTENH B
nepuon ¢ 1880 mo 1933 rr., He ObIT OOHApyXkeH d(PHUPHBINA BeTEp, KOTOPHIH
JTOJDKEH OBLT HaOMIOAThCA HAa TIOBEPXHOCTH 3EMIIH 3a CUET ee ABIDKEHHS 110
opbure Bokpyr Comuma. Torma mpoepsutack konmnernuus [.JIopenma (3Ty
KoHnemnuio B Hadane XIX Beka BeiaBuHYN O.DpeHENs), B COOTBETCTBHU C
KOTOpOil BcempoHWKaromwuid 3¢up OBDT aOCONIOTHO HETOABIXKECH B
npoctpaHcTBe. [IpoBeseHHBIE 3KCIIEPUMEHTH! Ay HHbIE Pe3ybTaThl, HO
HUKOT/Ia He OBUIO «HYJIEBOTO» Pe3yJbTaTa.

OrpomHyI0 paboTy 1O HCCIIEA0BaHUIO 3(QUPHOTO BETpa NpoJesial YUeHHK
u nocnenosarens Maiikenscona J[.K.Mwunep [5], HO ero pe3ynbrarsl ObLTH
OTBEPTHYThl CTOPOHHUKAMH TEOPHH OTHOCUTENILHOCTH DHWHINTEHHA, KOTOPBIE
TE€M CaMbIM COBEpPILIMIN HaydHbIH mojior. M naxxe xorga B 1929 rony cam
MaiikenbCoH co cBOMMM NOMoIIHKMKaMu [Incom u Ilupconom noarBepaunu
CyIecTBOBaHHE 3(HUPHOTO BeTpa [6], 3TO HE HM3MEHWIO HHYETO: TEOPHS
OTHOCHTEJIFHOCTH YK€ 0Operna CTOPOHHHMKOB, KOTOPBIE INEIBMOBAIN
Ka)kKJJOT0, KTO OCMEIIMBAJICS UM TIEPEUHTb.

Bce »10 He ciydaiiHo. [lpn3Hanne Hamu4aus B Ipupoje ddupa cpasy xe
YHAYTOXHIIO OBl 0cHOBY CrienaibHONW TEOPUH OTHOCHTENBHOCTH, HOO Bce
ee MOCTyJaThl HE MOTYT OBIThb HUKaK OOOCHOBaHBI, €CIIH B MPUPOJIE
cymiecTByet 3dup.

Touky 3peHHs CylecTBOBaHUS B HpUpoje 3dupa, HEKOPPEKTHOCTH
TEOPHUM OTHOCUTENBHOCTH OWHINTEHHAa W HENPUTOJHOCTH  IPUHIMIIA
«IOEWCTBHS HA pPACCTOSIHUM» 0€3 NpOMeXyTo4uHOH cpensl B 30-e Tojsl
orcramBanu npogeccopa MI'Y A K. Tumupsizes u 3.A.Lle#tnnH, akaxeMuK
A.AMakcumoB, ¢unocop  D.Komeman (MockBa) ®  aKageMHK-
anekTpoTexHUK B.®.Murtkenu (Jlenunrpan). Touky 3peHHsT PEISTHBHUCTOB,
T.€. CTOPOHHHKOB TEOPHH OTHOCHTEIBHOCTH OWHINTEHHA, KaTeropHYecKH
OTpHUIABIIMX d3(Up W TPU3HABABIINX BO3MOXKHOCTH JICHCTBHA Ha
paccrostany, BeIpaxkanmu ¢usukn O.J.XBombcoH, A.D.Modde, B.A.Dok,
N.E.Tamm, JI.IA.Jlannay, S.M.Openkens. Jluckyccus nOpoBoguiIach Ha
crpanuiax xyprama «llox 3HameHeM mapkcusma» (1937-38) [7-9]. Iozxe
NPOTUBOOOPCTBYIOIIME CTOPOHBI B JHUCKycCHM Yxe B 50-e  rombI
NPEACTaBIsIIN MUTKEBHY (DJIEKTPOTEXHUK-TIPAKTUK) 1 DpeHkenb (Ppusnk-
Teopetuk) [10].

«Io uemomy psny npuuuH, — nucal MUTKEBUY,— IIOCTPOEHUE
(u3MUIecKoil TeOpnH, OXBATHIBAIOIICH BECh MaTeprall, HAaKOTUICHHBIH HAyKOH,
HEMBICIIMMO 0e3 MPU3HAaHUS 0COOOTO 3HAYEHMS CPEbl, 3aIOJIHSIONIEH BCe
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TpPEeXMepHOe MPOCTPaHCTBO. Ha s13bIKe MPOIIIBIX 310X, HEPEKUTHIX (PHU3NKOH,
9Ta yHUBEpCAIbHas Cpesia Ha3bIBaeTcs 3Qupom».

Emy Bo3paxan @peHKes:

«1 He oTpHLIat0 MPAaBOMEPHOCTH MPECTABICHHUS O MOJIE KaK O HEKOTOPOoil
peanbHOCTH. 1 OTpHILIaI0 TOJIBKO IPABOMEPHOCTH MPEACTABICHUS O TOM, UTO
9TO I10JIE COOTBETCTBYET KAKOMY-TO MaTepuajbHOMY 00pasy...».

B ero teoperndeckoil cxeme mpUHUMaIach TUIOTE3a JalbHOACHCTBUS —
3apsAbl MM TOYKH B3aUMOJICHCTBHS JEHCTBOBAIIN Yepe3 MyCTYIO CPely.

«Ho ecmn, — mpogomkan @penkens, — B.®. (Bragmvmup Pemopo-Bud
MutkeBnd — B.A.) HanmM4IueM Iporiecca, UMEHYIOMIErocs YJIEKTPOMATHATHBIM
MOJIeM, HE YIOBJIETBOPAETCA, a TpPeOyeT COXpaHEHHS HOCHUTENS ITOTO
npouecca, KakuM siBisiercst y Papages u Makcsemia 3¢up, To COBpeMEHHas
(u3KKa Ha ATO OTBEYAET PELINTEIBHBIM — HET).

Crenyer ¢ HpUCKOpPOMEM OTMETHTh, YTO TOYKAa 3PEHUsI CTOPOHHUKOB
TEOPHUU OTHOCHTEJILHOCTH M OTCYTCTBHSI B IpHpoje ddupa modequna U a0
HACTOSIIIEr0 BpEMs SBJISIETCS. B OTEUECTBEHHOH M MHpPOBOW (hu3mKe
IPEBAIUPYIOLLEH.

W3 n310KEHHOTO BUJHO, YTO DWHINTEHH paan «IIPOCTOTHI» TEOPUH CUell
BO3MOJKHBIM OTKAa3aThCsl OT (PM3MUECKOTO OOBSCHEHUS (haKTa MPOTHBOPEUHS
BBIBOJIOB, BBITEKAIOIIHNX M3 YKa3aHHBIX BBIIIE IABYX dKCIEpHUMEHTOB DH30 U
Maiikenscona. Bropas BO3MOXHOCTb, OTMEUYEHHas OWHIITEHMHOM, TakK
HHUKOTJa ¥ He ObUIa Pa3BUTa HUKEM M3 M3BECTHBIX (DPU3UKOB, XOTSI MMEHHO
3Ta BO3MOKHOCTh HE TpeOyeT 0TKa3a OT Cpeabl — 3¢upa.

OTka3 oT HEOOXOJMMOCTH y4eTa poiH (PU3HIECKOr0 HOCHUTEIS SHEPTHH
BO3MYILEHHUH, KaKOBBIM SIBISIETCSl 3(Up, €CTh, B MEPBYIO OUepe/ib, OTKA3 OT
HEOOXOJMMOCTH M3Y4eHHs (U3NUECKON CYIIHOCTH SBIICHUH, MOMBITKA
OTPaHMYMTBhCA JIMIIb ero  (opMalbHO-MaTeMaTHYECKHUM  OIHCaHHEM,
nozo0paB MocieiHee TaK, YTOObI BBIBOJBI, CICAYIO-IIUE U3 MPEATI0KEHHBIX
(hopMyITBHBIX 3aBHCHUMOCTEI], (dhopmaibHO coBIaNaIu c
SKCHEPUMEHTANBHBIMYA JaHHBIMH. Ha HelocTaTOYHOCTH Takoro moaxoja B
CBOE BpEeMsI yKa3bIBall HEKOTOPBIE aBTOPHI, PA3BUBAIOIIUE TaK HA3bIBAEMYIO
KHHETHYECKYIO TEOPHIO MaTEPHUH.

Huxakne wmaremaTHueckue BBIKIAJKH HE B COCTOSHHM OOBSCHHTH
(u3MyecKoe CyIIECTBO SBJICHHS, €CIM OHO HE 3aJ0K€HO B HCXOJHbBIE
ycnoBust. OObsicHeHHE (U3MUYECKOM CYNIHOCTHM O3HayaeT HE OIHMCaHWe
SBJICHUSA, BCKPBITHE €ro BHYTPEHHETO MEXaHHW3Ma, IPOCIEeKUBAHHE
MPUYMHHO-CIIEJICTBEHHBIX B3aMMOOTHOIIEHUH MEXIY €ro COCTaBJIAIOIIMMHU.
IIpocTo MaremaTH4yecKHX oOmepanuii, B TOM 4YHCIE MaTeMaTHYECKHX
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ornepanuii Teopun OTHOCHTEIPHOCTH, HEIOCTATOYHO JUIA OTBETA HA BOIIPOC O
(bH3rUecKol CYITHOCTH SBJICHHIA, paCCMaTPUBACMBIX €10.

OTKa3 0T MaTepHaIbHOTO HOCHTEINS JHEPTUH O3HA4YaeT, KPOME TOro,
NPU3HAHUE BO3MOXKHOCTH CYUIECTBOBAaHMS JABI)KEGHHA 0€3 MaTepun u
COXpaHEHHs SHEPTUH B NMPOCTPAHCTBE 0€3 MATEPHANBHOTO HOCHUTEIS B TOT
MOMEHT, KOTJa 3Ta 3HEpPIus, HaNpHMep, B 3JIEKTPOMArHUTHOH Qopme
MOKMHYJIA OJHO TEJIO M HE JOCTUIJIA BTOPOro (IIpUMep, MCIOJIb30BAHHBIH
Maxkcgesiom). Cebliika Ha «OCOOBI BHJ MaTepuu — IOJIe» HE MEHSET Jena,
TaK KaK HUYEro He OOBSICHSAET M HE PacKphIBaeT MEXaHHW3Ma, YCTpOMCTBa
3TOr0 «0co0O0ro BUIa MaTepum». TakuM 00pa3oM, pa3BUTHE TECOPUH TOJBKO
Ha OCHOBE «II€PBOW BO3MOXXHOCTH» IIPHU HAJIWYUU «BTOPOH BO3MOXKHOCTH)
SIBHO HEJJOCTATOYHO MPAaBOMEPHO.

[o-Buammomy, DHHINTEHH, MOHUMas 3T0, B pabore «O¢up U Teopus
otHOcHTEeNbHOCTIY (1920) M3MEHIIT TOUKY 3peHHsI Ha CyIIeCTBOBaHHE drpa
[3]: «Pesromupysi, MOXKHO CKa3aTh, 4TO OOMmIas TEOPHs OTHOCHTEIHHOCTU
HaJeNsIeT MIPOCTPAHCTBO (PU3NIECKUMU CBOWCTBAMH, TAKUM 00Pa3oM, B 3TOM
cMmbiciie 3¢up cymectByeT. CormacHO 0OIIeH TEOPHH OTHOCHTEIBHOCTH
NPOCTPAaHCTBO HEMbICIMMO ©0e3 3dupa; [AEHCTBUTENBFHO, B  TaKoM
MPOCTPAHCTBE HE TOJIBKO OBIJIO OBl HEBO3MOXKHO PacIpOCTPaHEHHE CBETa, HO
HE MOIVIM OBI CyIIECTBOBATh MaCIHTa6I>I n 4acbl, U HC 61)1.]10 OBl HHUKaKHX
MPOCTPAaHCTBEHHO-BPEMEHHBIX PACCTOSIHUN B (PU3NUYECKOM CMBICIIE CIIOBAY.

B pabote «O0 supe» (1924) DitHIITEHH BHOBb OJUEPKUBACT:

«MBI HE MOXXEM B TEOPETUUECKON (u3uKe 00OHTHCH 0e3 KOHTHHYyMa,
HaJeNCHHOTO  (M3WYECKUMHM  CBOiicTBaMM, H00  o0mas  Teopus
OTHOCHTEJIFHOCTH, OCHOBHBIX HIEH KOTOpOH (M3UKH, BEPOSATHO, OYyIyT
npunepxuBatecs Bcerma (?! — B.A.), HCKIIOYaeT HEMOCPEICTBEHHOE
JambHOJNCHCTBHE, KakAas JKe€ TEeOopus OJNM3KONCHCTBHS IIPEAIoaraeT
HaJIMYKEe HETIPEPhIBHBIX MOJIEH, a, CIe0BATENbHO, CYIIECTBOBAHNE d(DHpay.

Takum o00pa3om, ciiefyeT KOHCTaTHpOBaTh, YTO pabo4Mii IIpHeMm,
MCIIOJIb30BAaHHBI DUHINTCHHOM, 3aKITIOYAIONIMNACT B MPEANOYTCHUU OoJiee
«IIpOCTOrO» IYTU UCCIIEA0BAaHUs, IPUBEI K IPOTUBOPEUUIO BHYTpH Teopuu
OTHOCHUTCJIBHOCTH: CHCHI/IaJ'H)HaH TCOpHUA OTHOCUTCIIbHOCTU HECOBMCCTUMA C
ujeeil  cymectBoBaHuMsi B npupojge odupa, a OOmas  Teopwus
OTHOCUTEJILHOCTH HECOBMECTHMAa C HeeH OTCYTCTBHsS B mpupone 3¢dupa,
XOTs 00€ JacTu OI[HOﬁ TCOPUHN OTHOCUTEJIBHOCTU BBITCKAIOT U3 OJJHUX U TCX
K€ TIPUBEJCHHBIX BBIIIE MOCTYJATOB, M Jaxe, Oosee Toro, OOmas teopus
OTHOCHUTEJIFHOCTH SIBJISIETCS MPSMBIM IpoaoibkeHreM CrenuanbHOW Teopuu
OTHOCHUTEJIFHOCTH ¥ 00€ YacTH OJJHOH TEOPUH UMEIOT OJHOTO aBTOpa.
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CrnenyeT HalOMHHUTH, 9TO PabOTHI 1O OOHApYKEHHIO d(PHUpPHOTO BETpa
6butn mIponoypkersl Mopiu u Musutepom (1904-1905), 3arem Munnepom
(1921-1925) [5] u, nakomer, camum MaiikenscoHoMm (1929) [6]. Dtu
9KCIIEPUMEHTHI II0Ka3alH, 4TO S(UPHBI BeTep CyIIecTByeT, a caM 3(hup
NPE/ICTAaBIsIET CO00H ra3omoJo0HYyI0 Cpelay CO CBOHCTBaMH OOBIYHOTO
BA3KOIO CXKMMAaeMoro rasa. bmina ompejeneHa He TOJIBKO CKOPOCTh
JBIDKCHUS S(UPHBIX MOTOKOB OTHOCHTEIHLHO 3€MJIM Ha Pa3HBIX BBICOTAX, HO
W HamIpaBJICHHE 3THX MOTOKOB. OKa3anoch, 4To 3(PHUPHBIN BeTep AyeT HE B
TUTOCKOCTH OpOUTHI 3eMITH, KaK MPEeIoIarajoch paHee, a MepreHInKyIIpHO
eil u, clenoBaTeNIbHO, UMEET MHOE, YeM OXKHIANIOCh, MPOUCXOXKICHHE. JTH
paboTBl, B MpPHHIOHUIE, HE OCTABILIIOT BO3MOXHOCTH U BBIIBIKCHUS
TIPUBEICHHBIX BBIMIC TIOCTYIATOB TEOPUH OTHOCHTEIBHOCTH.

B mocnenHue roipl Hayamu MOSBISATHCS pabOTBHI, B KOTOPBIX aBTOPEI
oOpaiatoT BHMUMaHME Ha  HEJOCTATOYHOCTh  IIOJIOKEHUH  TEOPUH
OTHOCHUTEJIFHOCTH DWHINTEeHHa. B HUX yKa3bIBaeTCs Ha TO, YTO BOIPOCHI
TEOPUH OTHOCHUTENILHOCTH B CBOE BpeMs pa3padaThbIBAINCh U JPYTHMH
uccieqoBaTesIMi,  HampuMep, JlopeHleM, KOTOpBIi  BBIBEN  CBOM
npeoOpazoBanust B 1904 1., T. €. 3a roa 10 co3maHus DiiHreiiHoM Teopuun
OTHOCUTENHHOCTH [11] U3 yCIIOBUS ABIDKCHUA 3aps 0B OTHOCUTEIBHO ddrpa
(JIopeHmeM yKa3pIBaIOCh, 9TO MOCKOJIBKY BCE CBS3HM MEXIY aTOMaMH HOCST
JJEKTPUUYECKUI  XapakTep, TO HYXHO paccMaTpuBarh JaedopMaruu
SJIEKTPUUYECKOTO TOJISA 3apsioB NPH WX IBWKCHUH CKBO3b 3Qup). OgHAKO
nony4deHHele JlopeHIleM mpeoOpa3oBaHUs, W3BECTHBIC BCEMY MHPY Kak
npeoOpa3oBanus JlopeHna, ObUTH HCTONB30BaHE B CIieUANBFHONH TEOpUH
OTHOCHTEJIFHOCTH KaK CBHICTENILCTBO OTCYTCTBUSI B mpupozae 3dupa.
Bompocsl oTHOCHTENBHOCTH pa3pabaThIBaIUCh (HPaHIy3CKUM MaTeMaTHKOM
[Tyankape ¥ HEKOTOPBIMHU JIPYTUMH.

[lpu3HaBasi, 4YTO BCAKHE JBWXKEHUS MOTYT OBITh TOJIBKO OT-
HOCHTEJIbHBIMH, 3TH aBTOPBI BOBCE HE CUHUTAIM O0S3aTENLHBIM YCIOBHEM
O0TKa3 oOT J3dupa, a, HAOOOPOT, YyKa3pIBAIHM HAa HEOOXOIUMOCTH €ro
cymecTBOBaHMA. X Teopunm Ommmke OTpaXald peambHOCTh, HO, K
COJKaJICHHUIO0, OBUIM TaKXe HE CBOOOTHBI OT HEIPABOMEPHOTO pPAaCIIMPEHUS
00acTH pacmpoCTpaHEHUs CBOWX BBIBOJIOB U WACATH3AINU MOTYICHHBIX
MaTeMaTHYECKUX pelieHuil. He mMess HUKaKoro MpencTaBICHHS O TPHPOJE
a¢upa, 0 TpUpoAe TONIeH, YyKa3aHHBIE aBTOPHI JalH BCEro IUIIb
WJIeNIM3UPOBAaHHbIE MOJENIM  HEKOTOPBIX SIBJICHHH, XOTS W  MEHee
MIPOTUBOPEUMBEIE, YEM MOJIENb DIHIITeHHA.

31ech HEOOXOAUMO OTMETHTD CIICAYIOIIEE 00CTOSTEIBCTBO.
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Kaxnoe  ¢usnueckoe sBIGHHE  ONUCHIBACTCS  OMPEINCICHHBIMU
(hyHKIIMOHATBHBIMHU 3aBUCHMOCTSIMHA MEXIy (GU3HMUECKHMH BenndnHaMu. Te
U3 HHUX, KOTOpbIE B TMpEAENax pacCMaTpUBacMOH OOJIACTH CUYHTAIOTCS
MOCTOSIHHBIMY, HE3aBUCHMBIMH OT APYTHUX, SBISIOTCSA JUIA 3TUX COOBITHH
¢usmueckumy mHBapuaHtamMu. M3 mocTtymatoB Teopuu OTHOCHTEIBHOCTH
BBITEKAET, YTO BCE COOBITHSA M BCE (PU3MIECKUE SIBICHUS PACCMAaTPUBAIOTCS B
CBS3U C PACIpPOCTPAHEHHEM CBETa, U CKOPOCTh CBETA BBICTYNAET, TaKUM
o0pa3oM, Kak BceoOIWH (HU3NYECKUil MHBAapUAHT, XOTS CKOPOCTh CBETa
SIBJISIETCS BCETO JIMILb YaCTHBIM CBOWCTBOM (CKOPOCTB) YaCTHOTO SIBJIICHHS —
cBera. MHorue (u3MyYecKue IMPOLECCHl HE CONPOBOXKIAIOTCS H3ITyYEHHEM
CBETa ¥ HE WMEIOT OTHOLICHUS K DJEKTPOMarHeTH3My, HarpuMmep,
TpaBUTAllMOHHBIE WM sJIepHblE Nporecchl. [103TOMy NPUHSATHE CKOPOCTH
CBeTa 3a 6ceobwjuii  GU3MUCCKUN WHBApPHAaHT HENPAaBOMEPHO, U
pacmpoCTPaHsTh 3Ty BEINUNHY KaK HCXOAHYIO ISl BCETO 3/1aHHs (QU3HKH, TI0
MEHBbIIEH Mepe, HET OCHOBaHUI.

Pestomupysi, MOXXKHO KOHCTaTHpOBATh, YTO IPH BEIOOPE IOCTYIATOB
Teopun  OoTHOCHTENBFHOCTH  JHHIITEHHOM  ObTa  cHelaHa  cepus
HEKOPPEKTHBIX [IOMYIIEHHH, WU I03TOMY OHM HE MOTYT NPHHHMATHCA BO
BHHMaHHE KaK OCHOBA (hM3HKH

2.2. Jlocuka Cneyuanohoii meopuu O0mHOCUMENbHOCMU

OCHOBHBIM HCXOIHBIM TOHATHEM CIEIMaTbHONH TEOPHUH OTHOCHUTEIh-
HOCTH SABIISICTCA TPEACTaBICHHE 00 OJHOBPEMEHHOCTH ITPOHCXO/IAIIIX
COOBITHIA.

[Tox oHOBPEMEHHOCTBIO JIBYX COOBITHIA, IPOUCXOJSIIMX B PA3INIHBIX
TOYKax MpocTpaHcTBa A M B COOTBETCTBEHHO, IO/PAa3yMEBAETCsl TAKOE HMX
NPOTEeKaHWEe BO BPEMEHH, IPU KOTOPOM HaONIOAATeNh, HAXOISIIMNCS B
TpeTheil Touke C, HENMOJBMKHOW OTHOCHTENHHO TOo4eKk A U B wu
PAacIoIoKEHHOW Ha PaBHBIX PACCTOSIHUAX OT 3THX TOYEK, MOJIydaeT OT 000HX
COOBITHIT CBETOBOI CHTHAI OTHOBPEMECHHO.

Hammane y HabmogaTens HEKOTOPO KOHEUHOH CKOPOCTH OTHOCHTEIIEHO
Touku C TIPU TPEATIONIOKESHIH PAaBEHCTBA CKOPOCTH CBETA B HETIOABIDKHON U
JBIDKYIIEHCS CHCTEMax KOOPAWHAT ONpeIessieT pa3HOBPEMEHHOCTh IPUX0/1a
CBETOBHIX CHUTHaNOB. OTCrofa HaOmogaTedb IODKEH CAeNaTh BBIBOA O
Pa3HOBPEMEHHOCTH COOBITHH, XOTS ISl MMOKOSILErocs, HaXOISIIErocs: B TOM
e Touke C HabIromaTeNst 3TH COOBITUS TIO-TIPEXKHEMY OyIyT NPOUCXOIUTH B
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OJIMH W TOT kK€ MOMEHT BpeMeHH. C y4eToM CKa3aHHOTO DUHINTEHH crenal
BBIBOJ, O 33aBUCUMOCTH TEUYEHHsI BPEMEHM OT KOOpPIAMHAT, OT CKOPOCTH
JIBIDKCHUSI, @ TAKIKE OT CIIOC00a U3MEPCHHUSL.

Hcnonb3oBanue AJsl pelieHus NOCTaBiIeHHbIX DhHITeHoM 3aaay CTO
MPEANOJIOKEHUSI O pPaBEHCTBE CKOPOCTH CBETa B CHCTEME KOOpAMHAT,
JIBHKYLIEHCS C pa3IMUYHBIMU CKOPOCTSIMHU, COJIEPKUT CEPbE3HOE JIOTHUECKOE
MPOTHBOpPEYME: OJUH M TOT K€ IIPOLIECC PACIpPOCTPAHEHUs CBETa
OKa3bIBACTCS HE OJHO3HAYHBIM.

WuTepBan Mexay ABYMsS COOBITUSMH C YY4€TOM BBICKa3aHHOTO BBIIIC
TIPEICTaBICHUS 00 OTHOBPEMEHHOCTH COOBITHH OTIPEIENICTCS BRIPaKCHUEM

$2= (Xa—x1) 2+ (Y2 —y1)* + (22— 22)° — €% (2 — t2)?

BennunHa 3TOro MHTEpBaJa B TEOpUH DHHIITEIHA CITy>KUT BCEOOIINM
(u3MYecKMM HMHBapUaHTOM, IOCKOJBbKY B SIBHOW MM HesBHOH Qopme
MPUCYTCTBYET BO BCEX MOCIEAYIOIIMX BBIKIAAKAX TEOPUH, BKIIOUask CHIBHOE
u cnaboe siiepHble B3aUMOJCHCTBUS M TPaBUTALMIO, K KOTOPBIM CBET HE
UMeeT HUKAKOI'0 OTHOLICHHUS.

PaccMoTtpenue ABMKEHHS TOYKH OTHOCHTENIFHO IPYTOH TOUKH IPUBOANT
B 3TOM CIIydae K npeoOpa3oBanusaM JlopeHna:

Vv
to——xo*
Xo*—vto CZ
x:—;y:y*;zzz*;t:—,
1—ﬁ2 l—ﬂz

*

rne B = v/c? — oTHOcHTeNbHas CKOPOCTh ABMXKeHHA Ten; x, ', z°, 7 —
KOOP/MHATHI JBUKYILEHCS TOUKH B JABIKYLIEHCS CHCTEME KOOPIMHAT; X, ¥, Z,
t - KOOPJMHATBI ABUIKYIIEHCSA TOUKH B OTHOCHTEIBHO HEMOBHKHON CHCTEME
KOOpJIMHAT.

ITpennonaraercsi paBHOMEPHOE JIBWKEHHME BIodb ocd x. C ydeTom
npeoOpasoBanuii JIopeHIa HUKE IPUBEIEHBI:

3aBHCHMOCTb BPEMEHH OT CKOPOCTH JIBUKEHHUS TeNla
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N3MECHCHHUC MPOIOJIBHBIX PA3MEPOB TCJIA IO HAIIPABJICHUIO JIBHUKCHUA
| = ILNT-57%;

IIPaBWJIO CJIOKEHUSI CKOPOCTEM

u+v
Ve =,
uv
1+
CZ

OTKYZa, B YaCTHOCTH, CIEIyeT, 4TO Vs < cHUVs =cTpuU=CHuV =C;
3aBHCHMOCTB HMITYJIECA OT CKOPOCTH

MmVo MoV

T 5T 1B

p=my

rae IMpOM3BOJIBHO MPOBEACHA 3aMEHA HMHIACKCOB MV = MoV, UTO TPAKTYETCs
KaK 3aBUCUMOCTb MACChI OT CKOPOCTU

to
t=———,

NI -7
" Aajic€ — 3aBUCUMOCTD TCIJIa U TECMIIEPATYPhI OT CKOPOCTH:
dQt,
dQ=——; =T\ 1-52
V1-572

4TO NPUBOJUT K CBA3U MACChl U DOHEPIUU:

AT
Am = s AT=m c?—m, ?
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M, HAKOHEII,
E=mc

Takum o0OpazoM, MOHSATHE OJHOBPEMEHHOCTH COBMECTHO C HOHSITHEM
UHTEpBaJla ONpPENeNAoT, N0 DHHINTEHHY, ¢ OJHON CTOPOHBI, B3aUMOCBS3b
MPOCTPaHCTBA M BPEMEHH, C IPYrol — 3aBHCUMOCTh Pa3MEpOB, MacChl U
SHEPTHH OT CKOPOCTH JABIKEHHS TeJla. 3/1eCh CKOPOCTh PacIpPOCTPaHCHHUS
CBeTa BEHICTyMaeT (yHOAMEHTAIFHOW Benn4ymHOH. JIFOOOMBITEH B CBS3H C
STHM CICTaHHBIN DWHINTEHHOM W SBIAIOIINICS CerofHs OOMeTTpH3HAHHBIM
BBIBOJ O TIPE/ICITBHOCTH CKOPOCTH CBETa IIPH CYMMHPOBAHUHN CKOPOCTEH ( CM.
[6] k. 1):

«He Moxer cymecTBoBaTb B3aMMOJEHCTBHSA, KOTOPOE  MOXKHO
UCTIONIB30BaTh IS NIepejaudl CUTHAJIOB U KOTOPOE MOXKET PACIPOCTPaHSITHCS
ObICTpEe, 4eM CBET B IIyCTOTEY.

ITonoxuB B OCHOBY NMOHATHUS OJTHOBPEMEHHOCTHU PACCYXAEHUS O CBETE U
clenaB JOTHYECKUH Kpyr, OWHIITEHH MpUIIeT K BBIBOLY O TOM, YTO
CKOPOCTB CBETa — MPEeeIbHAs BEINYNHA CKOPOCTH JIFOOOTO ABUKEHHUS.

BosHukaeT Bonpoc, a Heslb3sl I B OCHOBY MOHSTHS OJIHOBPEMEHHOCTH
MIOJIOXKHUTh KaKyH-HUOYAb APYTYI CKOPOCTh, HAPHUMEp, CKOPOCTh 3BYKA,
pacrmpocTpaHsIeMoro B kKakoi-HuOy b cpene? OKkas3pIBaeTCs, MOXKHO, M TOTJA,
COBEpIIMB BCE TE K& MaTeMaTHYECKHE MpeoOpa3oBaHUSA, MBI JIOTHUSCKU
MPUIIEM K MBICIHA O NPEAEIbHOCTH M IMOCTOSHCTBE CKOPOCTU 3BYKA, XOTS
W3BECTHO, YTO 3TO HEBEpHO. TOYHO TaK K€ MOXHO ObUTO OBI MPHHATH 32
OCHOBY HEKOTOPYIO THIIOTETHYECKYIO0 CKOPOCTh, OOJBIIYI0 CKOPOCTH CBETa,
TOTZIa MOKHO OBLTO OBbI MPHUATH K BBIBOIY O HEBO3MOYKHOCTH NPCBBIIICHUS
MMEHHO 3TOM T'MIOTETUYECKON CKOPOCTH.

Heo0xoauMo OTMETHTb, YTO NPUHATHE DHHIITSHHOM UMEHHO CKOPOCTH
CBETa 32 OCHOBY BBITEKJIO U3 M3JI0KEHHOTO BBIIIE TOJKOBAHHS PE3yIbTaTOB
skcrepuMeHToB Pu3o u MaiikenbcoHa. OHAKO, KaK MOKa3aHO BBILIE, 3TO
TOJIKOBAHHE HE SIBJISIETCS] €AMHCTBEHHO BO3MOXKHBIM. Eciin ke yCOMHUTBCS B
MPaBUIBHOCTH W €IUHCTBEHHOCTH OOBSICHCHHS PE3yNIbTATOB SKCIICPUMEHTOB
MaiikenpcoHa, TO MOMKET OKa3aThCsl, YTO CKOPOCTH CBETA HEJb3s IPUAABATh
CTONh (YHIAMCHTANBHBIH XapakTep. A caMoe TIJIaBHOE, W TIOHITHE
OTHOBPEMEHHOCTH TpeOyeT YTOYHEHHs: BeIb i1 OBYX HaOmomarenen
OJTHOBPEMEHHOCTh OJTHUX U TeX e cOObITui OyaeT pa3Hoil. CienoBaTensbHO,
HaOoaTenb He aeT 00beKTUBHOI OLEHKH OJIHOBPEMEHHOCTH, HAa00OpOT,
MPOTEKaHNE COOBITHMHA BO BPEMEHM JOJDKHO BBICTYNATh KaK OOBEKTHUBHAs
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peaNbHOCTh, HEe3aBUCHMas OT TOrO, KaKMM BHIOM CHTHaja cooOlmaercs
HaOmomaTemo ¢GakT NMpOoTeKaHus cOObITHA. B 3TOM cirydae Bcs cucTteMa
paccyxneHnii, pacrpoctpansiomas (opmynsr  CrenmaibHOH — TeopHud
OTHOCHUTEIIFHOCTH Ha ofmedniocodckne KaTeropuu IPOCTPAaHCTBA U
BPEMEHH, PYLIMTCS, TaK KaK HM U1 KakuX HpeoOpa3oBaHUi KOOpIMHAT,
BPEMEHH, IMPOJOJIBHEIX Pa3MEpPOB, CKOPOCTH, HMMITyJbCa, MAcChl, TeIIa H
TEeMIIepaTypbl IPOCTO HE OCTACTCSl MECTA.

Takum o00pa3om, cucTeMa JIOTHYECKUX MOcTpoeHui CrennanbHoOH
TEOPUH OTHOCHTEJILHOCTH TIpECTaBisieT coOOW 3aMKHYTBIH Kpyr, TIae
KOHEYHBIE PAcCyXKICHHS 1 BBIBO/IbI BO3BPAIAIOTCS K HCXOJHBIM HOHSITHSM, &
32 00BEKTHBHOE NMPOTEKaHWEe COOBITHH BBIJAETCS CYOBEKTHBHOE BOCIIPUSITHE
uX HabJroaTeIeM.

2.3. Jlocuxka Obweit meopuu OMHOCUMENbHOCHU

Tak e, kak u B CnenuaibHON TEOPUH OTHOCHUTEIHHOCTH, OCHOBHBIM
UCXOAHBIM MOHsATHEM B OOIiei Teopun oTHOcUTENbHOCTH (cM. [7] k Ti. 1)
SIBIIIETCSl TIOHSTHE WHBAapUaHTa — MHTEPBaJla, TEOMETPUUECKHU SBIISIONIETOCS
SJIEMEHTOM JUTHHBI:

ds? = dx? + dy? + dz? + (icdt)?
WA B COKPAIlICHHOM BHUC:
ds? = gidxidxx;,
TakK 4ToO
goo= —1;011=022 = gn=1; Qx=0npui#k.
Takon BUJ TCH30pa HA3BAH TAJIAJIICCBCKUM. Hepexoz[ K HCHUHCPUH-

albHOM  CHCTEME KOOpAUHAT, CBSI3aHHOU C MIPOU3BOJIbBHBIM O6p330M

,HBH)KyH.[CfIC?[ CHCTGMOﬁ, O3Ha4yac€T BBCJACHHEC BMECCTO 4'MCpHBIX KOOpAUHAT
HOBBIX KOOpAHWHAT X'I, CBA3AHHBIX CO CTAPbIMU YCPE3 IPOU3BOJILHBIC

(hyHKIMH @', TaK 9TO

X1 =g'(x).
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B sTom cityqae

dx'
dx' = ———dxi
()xil

TaK YTO B HOBOU CHUCTEME KOOpAuHaT
ds? = g'ikdxdx’;

rue
ox' ox™
0'ik= gm——
ox' ox

— METPUYECKUI TEH30p B HOBOM HEMHEPLUAILHOM CUCTEME OTCYETA.

OcHoBHOe mnoJiokeHre OOIIel TEOpHH OTHOCHTENLHOCTH ODWHIITEHHA
COCTOUT B TOM, YTO W IPpHU HAJIWUYUHN MOTCHLOHAIA T'PABUTALIMOHHOIO I10JIA,
€03/1aBa€MOro TeJIaMH, HHTEPBAI UMEET BU]

d52 = g'ikdx"dx'k.

KoMnoHeHTBl CHMMETPHYHOIO METPHYECKOTO TEH30pa Uik, SBIIOTCS
(YHKIMSAMH, YZOBJICTBOPSIOIINMY YPAaBHEHUSIM TPABUTALHMOHHOTO IIOJA, a
TEH30p HE CBOJMTCSA K BHIY rajuieeBckoro. Ilpu sTom reomerpuyecku ds
€CTh DJIEeMEHT MJUHBI B IPOCTPAHCTBE-BPEMEHH, M 3TO IPOCTPAHCTBO
HEEeBKJIMIOBO, B HEM HMEETCSI KPHUBHM3HA, U CTENEHb JTOH KPHUBHU3HBI
ONpeneNnaTcs MOTEHIHAJOM TAroTeHus. Teda B TakoM IPOCTPaHCTBE
JBIDKYTCA IO KPHUBOJMHEHHBIM TPaeKTOPUSM, B HYAaCTHOCTH, CBET TaKkKe
UCTIBITBIBAET OTKJIOHEHHE.

W3 cka3aHHOTO cneyeT, YTO KpUBHU3HA JBY)KEHUS TEI M CaMO TATOTEHUE
SBISIIOTCSL CIEJCTBHEM KPHBH3HBI IMPOCTPAHCTBA B JAaHHOM Touke. Takum
obpazoM, B coorBercTBUM ¢ OTO BHeceHHe MacChl B MPOCTPAHCTBEHHYIO
o0JyiacTh BBI3BIBAET B 3TOW 00IACTH MCKPHUBICHHE IPOCTPAHCTBA-BPEMEHH,
YTO CO3JAa€T B HEM IOTEHIHANBI TATOTCHHUS.

Jlanee ycraHaBIMBaeTCd TEH30PHOE BBIPAKCHHME, OIMCHIBAIOLIEE
MPOCTPAHCTBO B 00aCTH IEHCTBUA MOTEHIIMATIOB TATOTEHUS; U3 HUX CIIETyeT
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CBOWCTBO KPHMBH3HBI INPOCTPAHCTBA-BPEMEHH, 4 M3 JITOTO BBITEKAET, YTO
TATOTEHHUE SBIIAETCS CIECICTBUEM 3TON KPUBU3HBL.

Wrak, TAroTeHNE OOBSICHACTCS HATMYHEM MacChl B IPOCTPAHCTBE, T. €.
TATOTEHHUE OOBSICHACTCS. .. TATOTEHHEM !

B paccMoTpeHHOM ciydae, Kak M B NpEABIIYLIEM, JOTMYECKas LETMb
pacCyKIOCHHH TaKkKe NPEeACTaBIseT coOOH Kpyr, Ize KOHEYHOE 3BEHO —
IpsSMOE CIEJCTBHE MEPBOT0 U CaMo SIBJISETCS 3TUM CaMbIM 3BEHOM, U, XOTS
o0mast Teopusl TATOTEHMs, HA POJb KOTOpoi mpereHayer OOmias Teopus
OTHOCHUTEJIFHOCTH, BHYTPH ce0s CaMOCOIVIaCOBaHHA, HHUKaK HEJb3s
COTJIACUTBCS C TEM, 4TO 10J00HAsI JIOTHKA MO3BOJISIET OOBACHUMb RPUPOOY
TATOTCHUS.

Paznuure B moBeqeHNY (ABMKEHUH) TEN U M3ITyYSHUH B OJTHOM M TOIl e
00J1acTH «MCKPHUBICHHOTO» IIPOCTPAHCTBA, 3aBUCHMOCTD UX TPAEKTOPHI OT
HA4YalbHOM CKOPOCTH W JEMCTBYIOIIUX CHI 3aCTaBJLIOT I0JIaraTh, 4TO
UMEIOT MECTO B pa3iuuuH (U3MIECKUX IPOIECCOB, COMPOBOXKIAFOLINX
IOBIDKCHHE TEN W M3Iy4YeHHH B OOITACTH TPaBUTAMM W YTO HUKAKOTO
UCKPHUBICHHAS COOCTBEHHO IIpOCTpaHCTBAa 3lech HeT. CymecTBYyIOT
(u3mueckre TpoLecChl pa3NNYHBIX (OPM JBI)KEHHS MaTepHH, W 3ajada
3aKJIF0YAETCS B BBIICHEHHH CYIIHOCTEH Ka)KIOT0 U3 HUX, a HE CBEICHUE BCEX
3THUX K HaJyMaHHOM KaTeropuu «UCKPUBICHUS IPOCTPAHCTBA-BPEMEHMY.

W3 wm3noxenHoro ciuenyer, uyto OOmas Teopus OTHOCUTEIHHOCTH
ABJsIeTCS He 0Oojiee YeM OJHHMM M3 BO3MOXKHBIX MaTeMaTHYECKHUX IPHEMOB,
HU B KOoel Mepe He OOBACHAIOUIMX Npupody TsaroreHus. Cucrema
normueckux noctpoernit OTO mpencrapisieT coOoi 3aMKHYTHIH caM Ha ceOst
KpYT, HE NMPEICTABIAIOIINN HUKAaKON 3BPUCTUYECKON LIEHHOCTH.

CeezmeHne Bcero pasHOOOpasusi MABIKEHHH MaTepuH B KakAOM
(¢u3mueckoM  SABIEHWHM, B TOM 4YHCIE W  TPaBUTAllMOHHBIX, K
MPOCTPAHCTBEHHBIM UCKAKEHUSIM CHUMAET BOIPOC O BHYTPEHHEH CYIIHOCTH
SBICHUNA, TE€M CaMbIM JIMIIAET HCCIEAOBATENsl BO3MOXKHOCTH BCKPBITH
BHYTPEHHUH, CYIIHOCTHBIA MEXAaHHU3M SIBJICHUH U CTaBUT OIPaHUYCHUS
MO3HABATEJIEHBIM BO3MOXKHOCTSIM 4EJIOBEKOM MPUPOIBIL.

2.4. Hekomopble memooonozuveckue 0cooeHHocmu
HOCMAHO6KU U NPOBeOeHUS IKCNEPUMEHM 08

Heo6x0auMOCTh  PacCMOTPEHHST METOJONOTHYECKHX OCOOCHHO-CTEH
NOCTAaHOBKU W TPOBEIICHHUs SKCIIEPUMEHTOB CBf3aHA C TEM, YTO JaJleKO He
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BCET/la ITPABUIBHO IOHMMAETCSl COOTHOLICHHE TEOPHH W IKCIEPHMEHTa,
MOCTABJIEHHOTO C LEJIbIO MOATBEPXKICHHMS JIK, HA00OPOT, OIPOBEPKEHUS TEX
WIN WHBIX TIOJIOKEHUH TEOpHH. DTO MPHUBOIUT K TOMY, YTO 3a4acTyro
COBINAJICHUE PE3yNbTAaTOB HKCHEPUMEHTA C MOI0XKEHUSIMH TEOPUH BBIIAETCS
33 IOJATBEP)KACHUE» TEOPHH, B TOM BpEMs KaK OTH XK€ pe3yJbTaTbl MOTYT
OKa3aTbCsi COOTBETCTBYIOLUIUMM APYTUM TEOPHSM, B KOPHE OTJIMYAIOLIMXCS
OT TpoBepsieMON. OKCIHEpUMEHTHI, IOCTABICHHbIE I IOATBEPKACHUS
Teopur OTHOCHUTENHHOCTH DUHIITEIHA, SBISIOTCS TOMY IPUMEPOM.

[Ipn mocTaHOBKE KaKMX-THOO 3KCIEPHMEHTOB HCCIIENOBATENb UCXOINUT
U3 KOHEYHOW LENM DOKCIEpUMEHTa, C OAHOM CTOPOHBI, M CBOEro
NPEACTABICHUS O CYNIHOCTH H3y4aeMOro WM SBJIEHHA, ¢ Apyroil. bes
NPEACTABICHUS O IIETM SKCIIEPUMEHTa, a TaKXKe Oe3 INPEeICTaBICHHUA O
CYILIHOCTH SIBIEHUS BOOOIE HEBO3MOXHO IOCTAaBUTh HKCIEPUMEHT, HO 3TU
JKE€ TPEACTABICHUS SBISIFOTCS OCHOBHBIMH MEIIAIOIIMMHU  (haKTOpaMHy,
NPENATCTBYIOIMMH  OOBEKTUBHOMY  HCCJIEJOBaHHMIO  IpeaMera |
00BEKTHUBHOM OIIEHKE IT0JIy4EHHBIX PE3yJIbTaTOB.

B camom gene, Henp3s CTaBUTh OSKCIEPUMEHT, HE 3Has WIH He
chopMynHpOBaB, s 4ero oH mpoBoauTcs. OMHAKO BBIOOD IETTH caM 10 cebe
B 3HAYNTEIBHOM CTENEHH MPEAONpPENE/sIET IOCTAHOBKY W  METOAUKY
NPOBEICHUST pPabOTHI, KOTJa OKHIAIOTCS COBEPIICHHO OIPEJEIICHHBIC
pe3ynpTaThl. A TOCKOJBKY  pE3yJbTaThl  JIOOOTO  3KCIEpHMEHTa
COIPOBOXKIAIOTCS OLIMOKaMH, TO BCET/IA CYIIECTBYET BO3MOXKHOCTH BBIJAUH
JKETTAEMOT0 3a JIEHCTBUTEIBHOCT, OCOOCHHO €CIIM PEe3yNbTaT HAXOAMTCS Ha
TpaHM YyBCTBUTENIBLHOCTH INpHOOpoB. B 3TOM mmaHe paccyxineHus o
«KPUTHUYECKOM» OKCIIEPUMEHTE, KOTOPBI sKOOBI MpPOJMBAET CBET Ha
N3y4aeMo€ SABJICHUEC, KaAXYTCd COMHUTCIbHBIMH, TaK KaK JII TaKOro poJa
ciy4aeB TpeOyercsi OCOOCHHO THIAaTeNbHAs MOJTOTOBKA OSKCIEPUMEHTa,
OoJIbIIas CTaTHUCTHUKA nu O6LCKTI/IBHaH OLICHKa JAaHHBIX. O}IHaKO
HeﬁCTByIOHIa)I Ha MOMCHT IIOATOTOBKM W TMPOBCACHHUA OKCIECPHUMCHTA
TOCTIO/ICTBYIOIIAsl TEOpPHs, KaK INPABUIIO, OKa3bIBAET CTOJIb CYLIECTBEHHOE
BO3JICHCTBHE, YTO HHU O TIIATEIbHON MOATOTOBKE, HU O CTAaTUCTHUKE, HH 00
00BEKTHBHOW 00pabOTKe pe3yslbTaTOB pedb HE HICT, a IOIydCHHBIC
PE3yJIbTATHI JIETKO BBIJAIOTCS 33 MOATBEP)KICHUE TOCIIOJICTBYIONIEH TEOPHH,
ecnm OHM e He mnporuBopedar. Ecimm e pe3ynbTaThl IPOTHBOpEYAT
TOCIIO/ICTBYIOIIEH Napagurme, TO OHM IPOCTO 3aMaTdNBaIOTCS.

MO’KHO PUBECTH MHOTO NPHUMEPOB TOTO, KaK 3TO OBIBAIO B MPOIIIOM.
B 1919 r. DaouHrTOH NpOBEN NEPBBIM HKCHEPUMEHT MO H3MEPEHHUIO
OTKJIOHEHHs Jyuell cBeTa 3Be3n okono CoiHIIAa BO BpeMS COJTHEYHOTO
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3aTMeHMs. Pe3ympTar  W3MEpeHHs ~ YKIAABBAICA B TIPEACKa3aHHOE
OWHIITEHHOM 3HaYSHHS B TOM CMBICTIE, YTO OH MX HE MpeBbImal. W XoTs atn
pe3ynbpTaTel OBUTH TOpa3fo Onmke K TeM, KOTOpPBIE BBITCKATH W3 TCOPHU
HetoroHa, oHm ObUM TOTHa W TPAKTYIOTCA Celyac Kak MOATBEP)KICHHE
OO011ei TeoprH OTHOCUTENFHOCTH DWHINTEIHA.

PesynbraTel skcriepuMeHToB Matikenbcona B 1881 1. mo oOHapyKeHHIO
3(UPHOrO BeTpa TPAKTYIOTCS KaK «OTPHUIATCIBHBICY WIH «HYJICBBICY,
HECMOTPS Ha TO, YTO B HHUX IOJYYCHBI KaKk caMUM MaiKeIbCOHOM, TaK €ro
nocnenoBarenasiMu Mopnu (1905) u, B ocobennoctu, Mumnepom (1921-
1925), HECOMHEHHO, TTOJIOKUTEIBHBIC PE3YIbTATHI.

DKCIIEPUMEHTHI 10 SKBHBAJCHTHOCTH MAcCC, MOKA3aBIINE UICHTHIHOCTh
TPaBUTAIIMOHHOM W WHEPTHOM Macc sl  pa3iMdHbIX MaTEepPHajoB,
TPaKTYIOTCS Kak MoATBepkacHne OOImedl TeopuH OTHOCUTEIHHOCTH, XOTS
00BIYHAs MEXaHWKA HUKOT/IA He JleNlaa pa3Inanii MeKIy TPaBUTAllHOHHON U
WHEPTHOH MaccaMH U, CIIEAOBAaTeNbHO, pPE3YyIbTaThl SKCIIEPHMEHTOB
TOATBEPIKIIAIOT, IPEXK/IE BCETO, OOBIYHYIO KIIACCHUECKYIO MEXaHUKY

U tak nanee.

PaccmorpuM 00mIyro TOCIIEOBATEIIFHOCT MOCTAHOBKA W TIPOBEICHUS
SKCIICPUMEHTOB, a TaK)Ke 00pabOTKK U MHTEPIIPETAIIMH UX PE3YJIbTATOB.

Kak yke ymOMHUHAIOCh, HAa MIOCTAHOBKY 3KCIIEPHUMEHTA, JaKe Ha BBIOOD
OO0IIer0 HAMpPAaBICHUS PCIIAIOIICe BIUSHUC OKA3bIBAIOT TE WM HWHBIC
TCOPCTUYCCKUEC TIOJIOKCHUA, B TOM YHCJIC BI)I6paHHI)Ie WHBAapUaHTBI, Ha
OCHOBE KOTOPBIX HCCJICOBATEIN CTPOSAT MOJENIb SBJICHUS, UL IPOBEPKU
KOTOPOI M IPOBOIMTCS KCIICPHMEHT.

B kaxmoil Momenw CYIMIECTBYIOT CBOM MapaMETPBl, OTIUYHBIE OT
mapaMeTPOB IPYTUX MOJEJCH, W B3aUMOCBS3b MEXAY HUMH W WIICTCS B
XOJle TIPOBEIEHHWS OKCIepuMeHTa. Ho B KakIOM 3SKCIEpUMEHTE
MPUCYTCTBYIOT ~Memaromue (akTopel, BIUSHHE KOTOPHIX Ha  XOI
IKCIIEPUMEHTA JKCIIEPUMEHTATOp 00s3aH y4eCcTh, TaK KaK MHAYE PEe3yIbTaT
BO3JICHCTBHUS 3TUX MeIIAromux (aKkTOpOB MOXKET OBITh HMCTOJKOBaH Kak
OCHOBHOM pe3yJIbTaT S3KCIEpPUMEHTA.

K coxanenuto, oOmiee uuciIo Mewawmux (akTopoB Bceraa H
MPUHIUIAATEHO OSCKOHEYHO BEJIHMKO, MOITOMY BCE Takue (hakTophl y4ecTh
Heab3s. B cBa3m OTUM MNPUXOJUTCA YYUTBIBATH TOJIBKO CYIIECTBCHHBIC
(hakTOpBI, KOTOPBIX HEMHOI0, HO 3aTO BO3HUKAeT japyras mnpobiema —
nmpoOieMa JToKa3aTelbCTBa CYIIECTBEHHOCTH WIIH HECYIMIECTBEHHOCTH TOTO
WIA WHOTO MeIrarmiero (akropa MMEHHO sl JAaHHOTO SKCIEPUMEHTA,
MPECIIEeAYIONEeT0 NAaHHYI KOHKPETHYIO Ielb. DKCIEPUMEHT MOXET OBITh
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UCTOJIKOBAaH HEBEPHO, €CIIM HEYYTEHHBIMH OKAa3aJINCh CYIIECTBEHHBIC
Memamoonye (axkTopsl, T. €. (akTopbl, BIMAIOIIME HA HCXOA B OOJbIICH
CTEIICHHU, YEeM 3TO JIOIYCKAEeTCsl 3HAYEHHEM JIONYCTHUMOMU IOTPEHIHOCTH. DTO
O3Ha4yaeT, 4YTO CIeIyeT OICHMBATh BIMSHUE KaXAOTO W3 MEIIAIOIINX
(akTOpOB Ha KOHEUHBIH pe3ynbTaT dSKcnepuMeHta. K coxkaneHuo, 3To
JieniaeTcst AajJeKo He BCera.

B pe3ynbTare MIPOBEICHUS JKCIIEpUMEHTa BBISIBJISIFOTCS
(yHKIIMOHATIbHBIE 3aBUCHMOCTH MHOTHX IICPEMEHHBIX, B TOM 4YHCIE H
HEYYTEHHBIX (JAKTOPOB. B 3THX 3aBUCHMOCTSIX MHOTZIa UMEIOTCSI BBIOPOCHI —
Ype3MepHO OOJNBIINE OTKIOHEHUS OT O0IIeil MacChl OTCUETOB. DTH BEIOPOCHI
MOTYT OBITH OTOpOIIEHBI 0€3 MODKHOTO OOOCHOBaHHMSA, €CITM BO BHUMAaHUE
NPUHATA TOJBKO ONpeeNeHHast MoJenb. To e MOXKHO CKa3aTh U O BBIOOpE
JKCTPANOTUPYIONUX 3aBUCUMOCTCH. BpiOOp TOM wnm WHONH W3 HUX U
orpezieJieHHe 00JIacTH PacIpOCTPaHEHHsT SKCTPANOIUPYIOMNX (QyHKIMH Ha
BCIO 00JIaCTh OTCUETOB CYIIECTBEHHO OIpPENEINseTCsS BBIOOPOM TEOPHU U
MOJICTIH SIBJICHHMS, U 31€Ch TAK)KE HMMEIOTCSl 3HAYUTEIIbHBIE HEKOPPEKTHOCTH.

B kauyecTBe mpHMepa MOXHO NPHUBECTH 00pabOTKY pe3yiIbTaToB
OKCIIEPUMEHTOB 110 OTKJIOHEeHMIo cBeTa 3Be3n Connuem. [lockonbky
OTCUETOB OTKJIOHEHHH 3BE3JHBIX H300paxeHWi okoso kpas ComHna He
CYIIECTBYET W3-3a 3aCBETKM O3TOH OOJIaCTH COJHEYHOH KOPOHOH, TO
MoKa3aHus oOpabaTeiBatoTCs craTHcTHUeckd. OpHako mpu  00paboTke
NpUHATA  TUNepOoNMYecKas — OKCTPANOANUSA,  YTO  ONPEIEIHIIOCH
nonoxkeHussMu  OOmie TeopuHM OTHOCHTENBHOCTH. OTO MPHUBENIO K
MOJYYCHHIO PE3yJIbTaTa, OJIM3KOTO K MpelcKa3anHoMy Teopuei. Ho ecim OB
SKCTPAMOJISIIUSA MPOBOJMIACH OOBIYHBIM CIIOCOOOM, HTOT OBbLI OBl WHOM,
MOTOMY 4YTO TNpH Takod 0OpabOTKe MOJyYeHHbIC IaHHBIE IPAKTUYECKH
TIOJIHOCTBEO COOTBETCTBOBAJIM T€M, KOTOPBIE BBITEKAIOT U3 Teopru HploTOHA.

2.5. Hexomopule ocobennocmu unmepnpemauuu
Pe3yibmamos IKCnepuUMeHmos.

HCCMOTpSI Ha OYCBUAHOCTb TOI'0, YTO IMOATBECPIKACHUEC OKXKUAACMbBIX
Ppe3yibTaTOB, Ka3aJ10Ch 6BI, OJHO3HAYHO TIIOATBCPKAACT MPOBEPACMYIO
TCOPHUIO, HA CaMOM [I€JI€ OTO HC TaK. Peun B aTOM CJIy4ac€ MOXKET UATH JIMIIb O
TOM, YTO IIOJYYCHHBIC JAAHHBIC HE IMPOTHUBOpCHAT HpOBCpﬂeMOﬁ TCOPUHU,
CJICAOBATCIbHO, Y TCOpPHHU OCTACTCA MHIAHC Ha CYLIECTBOBAHMC. Ecmu xe
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SKCIIEPUMEHT HE TIOATBEPAWI OXXHAABIIMECS PpE3yIbTaTbl, TO 3IECh
BO3MOJKHBI TPU BapHaHTA!

— DOKCIIEPUMEHT IIOCTaBJICH METOAMYECKH WIN HHCTPYMECHTAIBHO
HETIPaBWIBHO;

— HEBEpPHA MCXOJHAsA MOJEJb, XOTSA OHA M IIOCTPOCHA HA OCHOBE BEPHOM
Teopuwy;

— HEBepHa IpoBepsieMast TEOpHsL.

[losToMy  Henb3s  genaTh  CKOpPONAIUTENBHBIE  BBIBOABI O
HENpaBUILHOCTH TEOPHH, €CJIM SKCHEPHMEHT 3Ty TEOPHUIO HE IOJTBEPJIUII.
HeobOxonnumo cHavana yoeauThCst B TOM, YTO 3TO HE SIBIISIETCS PE3yJbTaTOM
OLIMOKH KCTIEPUMEHTA WU TIPOBEPSEMOI MOJIETIH.

B 5ToM OTHOIIEHHH XapaKTepHa UCTOPHS IIOUCKOB A(UPHOTO BETpa.

ITocranoBky npobiemsr 3¢upHoro Berpa nan B 1878 r. Jx.K.Maxkcsen.
INonaras, 4ro 3¢up mpoHHWKaeT BO Bce (U3MUECKHE Tela, OCTaBasCh MpHU
3TOM HETOJBIDKHBIM B MHUPOBOM IIPOCTPaHCTBE, MakcBeIUT yKasal Ha To,
YTO IPH OPOMTAIFHOM ABMKECHUH 3eMiIH BOKpYr CoOJIHIIA, Ha TTOBEPXHOCTH
3eMiH TOJDKEH CYIIECTBOBATh BCTPEUHBIA MOTOK 3(¢upa — IUPHBINA BeTep.
OcHOBHasi TPyJOHOCTh, KOTOpYIO mpenBuaen MakcBem, Oblla TPyAHOCTb
MHCTPYMEHTAIBHON peanuzainuu u3MepeHus: npu 30 km/c opOHTaBHOI
CKOPOCTH 3eMJIM TPU O3KCIHEPUMEHTaX C HUHTep(HEpOMETPOM CMEIICHHUE
MHTep(EPEHIMOHHBIX T0JIOC MOTJIO COCTAaBUTH BCErO JIMILB JIECSTBIC IOJH
mMpuHbl  mojiockl. OpHako mocTaBileHHbII B 1881 r. MaiikenbcoHoM
OKCIIEPUMEHT HE MOJTBEPIMII 3TUX BEIMUYHMH: CMEIECHUE OKa3aJloCh MEHbIIE
U JeKalo B TpeAenax BO3MOXKHOH HMHCTPYMEHTAIbHOM MOTPENIHOCTH
npubopa, MpUYeM Ha M3MEPEHHs OKa3blBAIM BIMSHHE BHOpAlWH 3IaHUS, B
KOTOPOM TIPOBOJVINCH M3MepeHHsa. O3Hayano JM 3TO KpYLIEHHE TEOPHH
3¢upa, KaK Mo3ke OBLIM HCTOJIKOBAHbI PE3YJIBTATHI 3TOTO 3KcnepuMeHTa? Hu
B Koeil Mmepe. Ilpexne Bcero, ciiefoBano ONpENENUTh CBOWCTBA €CaMOro
3¢upa, HE MPUNKCHIBATh €My 3apaHee CBOWCTB HJICAIbHOCTH, a MOJOUTH K
HEMY KaK K OOBIYHOMY (u3HuecKkoMy Teiy. Torma cpasy e Hauo ObUIO
0o0paTUTh BHHUMaHHE Ha HAJMYUE Y HEro BSI3KOCTH M UCIPABUTh METOAUKY
IKCIIEPUMEHTa, XOTsI Obl, MepeHecs: MPHOOp U3 MO/BaIa HAa OTKPHITOE MECTO,
YTO B JaJIbHEHIeM U ObUIO CAETaHo.

OxcnepumeHT 1887 r. ObUT yCOBEPIIEHCTBOBAaH B TOM IUIaHE, YTOOBI
n30aBUTBCA OT BIMSHHUS BHUOpanuii, A dYero OBUIa HCHOJIB30BaHA
MpaMopHasl IMTa BecoM mopsika 800 kr, BoIpy>KeHHas Ha JEepEeBSHHbIHA
MOIUIABOK, IJIaBAIOIIMI B PTYTHOH BaHHe. HO 3KCrepMMEHT IMo-npeXxHeMY
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poBoAWIICS B moaBayie. M onsaTh cBolicTBa 3dupa uaeanusupoBainck. Ho u
371eCh HEe OBIIO «HYJICBBIX)» OKa3aHHH.

Ho 3arem »kcnepuMeHT Hayalud NPOBOAMTh Ha OTAENBHO CTOSIIUX
BbIcOTax, B 1905 r. — na EBkiumoBsIX BeicOTax (BbIicOTa 250 M. HaJ ypOBHEM
Mopsi), a, HaunHasg ¢ 1921 r. Ha rope Maynt Buicon BeicoToit B 1860 M. U
cpa3zy ke ObUI BBISIBIICH 3()MPHBIN BETEP, CKOPOCTh KOTOPOTO yBEINYHBAIIACh
¢ BbICOTOM Ha BbIcOoTe 250 M — 3,5 kM/c, Ha BeicoTe 1860 M — 8 - 10 kMm/c).
OTo cpa3y ke yKaszaJo Ha ra3omomo0HOCTh 3¢upa H, TJIaBHOE, HA TO, YTO
3¢up obmamaeT BA3KOCTBIO. A Tociie 00pabOTKH pe3yabTaTOB BBIACHUIIOCH,
4yTO A(QUPHBII BeTep IyeT He B IUIOCKOCTH SKJIMITHKH, KaK OXKHIAIOCh, a B
HalpaBJICHUW, TEPICHANKYIApHOH eil. I, Takum oOpa3oM, BO3HHKIA
HEOOXOQUMOCTh H3MEHEHHS W WCXOOHOM MAaKCBEJUIOBCKOW Momenn. B
HacTOsIIIee BPeMs BCE 3TH MIPOOIIEMBbI PEILICHBI.

Yto Kacaercsi HECKOJIbKMX IKCIIEPUMEHTOB 10 OOHAPYKEHUIO APUPHOTO
BETpa, BBINOJHEHHBIX JApyruMu ucciegoBatensimu (Iluxapom, Crasnu,
Kennenu, Wnnunrsoprom, TayHcoM), TO B HHX TOXE HE OBUIM YYTEHBI
¢usnueckue cBoicTBa 3¢hupa, U NPUOOPH OBUIM CKOHCTPYHPOBAHBI TaK, YTO
HUYEr0 OOHAPYXHUTh HE MOTJHM, HO 3TO ONIMOKH KOHCTPYKTOPOB, a HE
omuoOKku Teopuu 3dupa.

Crnemyer OTMETHUTh €IIe OJHO OOCTOSTEIhCTBO: TOYHO TaK XKe, Kak
moboe KOHEYHOE YHCIO (AaKTOB MOXET COOTBETCTBOBATH JIOOOMY
(OeckoHEUHOMY) YHCIY TEOPHH, TOYHO TaK K€ W TONYYCHHBIH pe3yibTaT
OMBITa MOXET YKIQABIBATECA M TEM CaMBIM «IOITBEPKIOATH» IH000E
(OeckoHEYHOE) HYHCIIO TEOpHH, JaKe B3aMMOMCKIIOYAIONINX JAPYT Ipyra.
AHanorueil 7ToMy MOJIOKEHHIO SIBIISIETCS, HApUMeEp, TOT (akT, 4To uepes
OTpaHMYEHHOE KOJIMYECTBO TOYEK MOJXKHO IIOBECTH JII00OE KOJIMYECTBO
TUTAaBHBIX KPUBBIX BBICIIETO ITOPSIKA.

IIpumepoM  ABIAIOTCA  OKCHEPUMEHTHI 1O  «IIOJTBEPKACHHUION
CrnenuanbHOW TEOPUHM OTHOCUTENBHOCTH. OTH OKCHEPUMEHTHI TOJ-
TBepkaaT He cooctBeHHO CTO, Kak 3TO 0OBIYHO MPETIOAHOCHTCS, a BCETO
JUIIb 3aBUCHMOCTH, YJOAdHO AallpOKCHUMHpPYEMBIE TpeoOpa3oBaHUAMHU
JlopeHmia, KOTOpBIE, COOCTBEHHO, MW SABIAIOTCS TEM MAaTEeMaTHYCCKUM
ammapaTtoM, M3 KOTOPOTO BBITEKAalOT Bce ocranbHble 3aBucuMoctu CTO.
Opnako camu npeoOpazoBanus Jlopenma, paspadoranusie uM B 1904 1., 1. e.
3a rog no co3ganusg CTO, ocHOBaHbI Ha COBEPLICHHO HWHOM, HEXEJIH
CrieranbpHas TEOpUs OTHOCHUTEIBHOCTH, Hjiee. B COOTBETCTBHU C Teopueit
JlopeHiia 0 HEMOABIKHOM 3(Hpe, MOCKONbKY BCE Tella MEXIy aTOMaMH U
MOJICKYJIAaMH SIBJITIOTCSL AJIEKTPUYECKHUMHM, OHHM JOJDKHBI H3MEHSTH CBOHU
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pa3Mephl TpH IBWKCHUU CKBO3b 3(Up (T0JIe IIEKTPHUUSCKUX 3apsaoB, IO
MeIcn JIopeHIia, JOIKHO 1ehOpMUPOBATHCS, H PACCTOSHUS MEXKIY SApaMu
aTOMOB [IOJDKHBI W3MEHATHCS). BBIBOX COOTBETCTBYIONIMX 3aBHCHMOCTEH
npuBen JlopeHna k mpeoOpa3oBaHHUAM, KOTOPHIE W TONYYWIA €r0 WM.
ITosToMy COOTBETCTBHE TOJYYCHHBIX pPE3YJIbTATOB IPEOOpa3OBaHUAM
Jlopennia BoBce He oszHadaer monaTBepxaeHus CTO, sTto Moxer OBITH
TPaKTOBAHO M KaK MOJTBEpXkJICHUE Teopuu JIopeHIa HeMmOABMIKHOTO 3dupa.
A, KpOoMEe TOroO, CYIIECTBYIOT ra30MEXaHUYECKHUE 3aBUCHMOCTH, B KOTOPBIX
BMECTO OTHOIICHHS CKOPOCTH Tejla K CKOPOCTH cBetra [ Qurypupyer
OTHOLICHHE CKOPOCTH TeJla K CKOPOCTH 3ByKa B raszosoil cpeme M. [lo
Benu4uHEI f = M = 0,85 3TH 3aBUCUMOCTH JAIOT PE3yJbTaT, OTIHYAOIIHNACS
OT SUHINTCHHOBCKOIO B MpeJeiax HECKONBbKHX MpoIleHToB. Eciu 3dup
obnajmaer ra3omomoOHONW CTPYKTYpOH, TO TONYYEHHBIE B JKCIIEPHMEHTAX
pe3ynpTaTel  OyAyT XOPOIIO JEMOHCTPHPOBATH HAJWMYUE B TPUPOJE
ra3ornono0HoOro Ydupa.

Ha mHTepIIpeTamiio pe3yapTaToB pelaromiee BIMsSHAEe 0Ka3bIBaeT BBIOOD
WHBapUAHTOB M TMPEACTABICHHE O CYITHOCTH SBJICHHSA, BBITEKAIOIIEee U3
obmmelt (mrocohCKkoi MOATOTOBKH SKCICPUMEHTATOPOB. 311€Ch HMMEIOTCS
Ype3BbIUAHO IIMPOKHE BO3MOXKHOCTH JJIsI CaMOr0  pa3HoOOpa3HOro
TOJIKOBaHUA PE3YJIbTATOB, BbIJa4YH KEJIACMOTO 3a I[eﬁCTBPITeJ'H:HOC, BIIJIOTH
J10 TEOJIOTUYECKUX TOJIKOBaHUM.

Cpean Bcex 3THX BOMPOCOB 0CO00 BaKHOE 3HAYEHHE HMEET BBIOOP
00X (U3NUECKUX HHBapUaHTOB. Tak, B pe3yjbTaTe JKCIIEPUMEHTOB IO
OTIpEeNIeIICHUIO MACCHI YaCTHUIIBI TIPU MPHUOIIKEHUH €€ CKOPOCTH K CKOPOCTH
CBETa TOJTy4aeTCs CII0KHAS 3aBHCHUMOCTH, CBS3BIBAIOINAS HANPSIKEHHOCTH
MOJIsl KOHJIGHCATOpa W HAMPSDKEHHOCTh MAarHUTHOTO TOJS, 4epe3 KOTopoe
MPOJIETAET YaCTHIIA, C €€ 3aPsI0M, CKOPOCTBIO TOJIETa, PaTuyCcOM KPHBH3HEI
TPaeKTOPUH U MACCOH YaCTHUIIBI.

[IpuHATEIE B KayecTBe WHBAPHAHTOB HANPSHKCHHOCTh TOJ, 3apsm
YyaCTUIbl U KOSqNbI/IHI/IeHT BBaHMOHeﬁCTBHH YaCTHUIbI ¢ MAarHUTHBIM IIOJIEM
NPUBOAAT K BBIBOJY OO0 M3MEHYMBOCTH Macchl. OJHaKo, €ciy CUUTaTh
HWHBapUaHTOM MAcCCy, TO Ta )K€ 3aBUCUMOCTb MOXKCT 6I)ITI) HUHTEPIIPETUPOBAHA
Kak OOHapy)XeHHE 3aBUCHMOCTH 3apsia OT CKOpocTH. Eciim ke cuurath
Maccy, 3apsaa U Halps)KECHHOCTb Mnojieil HEW3MEHHBIMH M HE3aBUCHUMBIMU
BCIIMYMHAMHU, HAIpPammrBacTCs BbIBOJ 06 U3MEHYMBOCTU KYJIOHOBCKOI'O
K03 PHIMeHTa B3aUMOACUCTBUSI MEXIY IBIKYIIMMCS 3apsAIoM U IIOJIEM.
Jus  mocnemHed  TPaKTOBKM €©CTh  BECKHE OCHOBAHHS, IOCKOJBKY
B3aMMOJICHICTBAE MEXAY YaCTHICH W IOJIEM ONpeAeseTcs OTHOCHUTEIBHOU
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CKOPOCTBIO PacIpOCTPAHEHUs O W JABM)KCHUS YaCTHUIIBI, CIICOBATEILHO,
IpU MPUOIMKCHUN CKOPOCTU YACTHUIBI K CKOPOCTH PACIPOCTPAHCHUS MOJIS
YMCHBIIIACTCS CKOJBKEHHUE, a, CJIEJOBaTCIbHO, U CHJIA B3aUMOJCHCTBUS
MEXKIy TIOJIEM U YaCTHIICH.

Takum 00pa3oM, TPAKTOBKA PE3yJIbTATOB IKCICPUMEHTOB CYIICCTBEHHO
3aBHCUT OT OOIIEH MOCTAaHOBKH, BKJIFOUAIOIICH MPEICTABICHUS O MOJCIH
SIBJICHHS, 3HAYMMOCTH TE€X WJIM WHBIX COMYTCTBYIOIIUX (DaKTOPOB, BEIOOpa
WHBapUAHTOB M HEKOTOPHIX IPYTHX OOCTOATENHCTB, KOTOPHIE JajeKo HE
BCerJa VYYWTHIBAIOTCS TIIPH TIOCTAHOBKE JSKCIIEPHUMEHTOB M OIEHKE HX
pesynpraToB. C y4eToM 3TOTO W CIEAyeT OLEHHBATH SKCIIEPUMEHTHI IO
noaTeepkneHnio CriernansHON 1 O01Ieit TeOPHH OTHOCHTEIEHOCTH.

IIpoBeneHHBI  aBTOPOM  KPUTHUYECKUI  aHAJIW3  JIOTUYECKUX U
JKCIICPUMCHTAIBHBIX OCHOBaHUI TEOpUHM OTHOCHTEIBHOCTH DiHINTEWHHA [4]
MOKa3aj, YTO IKCHEPUMEHN 06, 8 KOMOPBIX NOJIYUEHbl HON0MHCUNIETbHbIE U
OOHO3HAYUHO  UHmMeEPHpemupyemvlie  pe3yibmamsl, HOOMEEPOUSUIUE
nonosxcenusa u 6v1600vl Teopuu omuocumenvnocmu JiUHwWmenna, He
cywecmeyem.

Buwvieoowt

1. Teopuss OTHOCHUTENHHOCTH BO3HUKJIA KaK CJICICTBUE HEBO3MOXKHOCTH
B paMKax CYIICCTBOBABINCH B KOHIIE 19-T0 B. yIpoIIeHHONW MeTapu3nueCcKon
KOHIICTIITUH 3(upa OOBACHUTH PE3yNbTAThl IKCICPHUMEHTOB MailikenbcoHa-
Mopiu no obHapyxeHuio 3¢upHoro Berpa. OJHAKO BMECTO TOTO, YTOOBI
pa3o0paTheCcs B CYyTH BOIPOCAa M HAWTH (pU3HYICCKHE NMPUYUHBI MOJTYIEHHOTO
HECOOTBETCTBHS TEOPHMH W TMPAKTUYCCKHX PE3YNIBTaTOB, OWHIITEHH
BBIIBUHYJ TIOCTYJIAThl, HA OCHOBE KOTOPHIX OH W co3nan CrenuaibHyIo
TEOPHIO OTHOCHTEIEHOCTH.

2. Ananu3 Jlormyeckux ocHoBaHMH Kak CrenuaibHoM, Tak u OOmei
TEOPUH OTHOCHUTENFHOCTH DWHINTEHHA MOKa3al, YTO KaK Ta, Tak M Jpyras
YacTH TEOpHUHM 0a3MpylOTCsS Ha MNPOM3BOJBHO BBIOpPAaHHBIX U HE
00OCHOBAHHBIX B JOCTATOYHOW CTEMCHH IOCTYJaTax, B KayecTBe OOIIEro
(u3nueckoro  WHBapHaHTa  HEMPABOMEPHO  HCIOJIB3YIOT  KaTErOPHUIO
YEeTBIPEXMEPHOTO HMHTEpBaja, COCTAaBHOW YacThIO KOTOPOTO  SIBJISIETCS
YaCcTHOE CBOMCTBO 4YaCTHOTO (PM3MYECKOTO SIBICHHS — CKOPOCTh CBETA,
HMCIOT 3aMKHYTYIO caMy Ha ceOs JIOTHKY, KOTJa BBIBOIBI HPUBOIAT K
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UCXOJIHOMY MOJIOXKEHHUIO, TPOTUBOPEYAT APYr APYry B IMPHHUUINHAIBHOM U
CYIIECTBEHHOM ISl HUX BOIPOCE — BOMPOCE CyLIECTBOBaHMSA 3upa.

3. AHanu3 pe3ynabTaTOB 3KCIEPHUMEHTOB, NMPOBEIECHHBIX pa3IH4-HBIMH
uccnepoBarensaMu s nposepku nonoxennid CTO m OTO, moxazam, 9to
SKCHEPUMEHTOB, B KOTOPBIX IONYYEHBI IIOJIOKUTEIBHBIE U OJHO3HAYHO
HUHTEPIPETUPYEMBIE PE3YNIBTATHI, MOATBEPKAAIOIIAE TIOJIO0XKEHUS U BBIBOJ
Teopuu OTHOCUTENBHOCTH DUHIITEHHA, HE CYILIECTBYET.

4. Teopust OTHOCUTENHHOCTH OMHIITENHa JIO)KHA B CBOEH OCHOBE U
NPUHLIUITHAIEHO HE MOXKET CIIY)KHTh OCHOBOH JUISl TOCTPOEHUSI (PU3MUYECKOI
TEOPHH, OTPaXKAIOIIEi 3aKOHOMEPHOCTH PEUTFHOTO (PU3NUECKOTO MUPA.
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MnaBa 3. YeM oTnuyaeTcsA KBaHTOBas MexXaHuKa oT
Knaccun4yeckon?

3.1. O nHeKomopvIx HEOOCMAMKAX K6AHM 080U MEXAHUKU

Kak u3BecTHO, KBaHTOBasi MEXaHHWKa — 3TO TEOPHs, YCTaHABIMBAIOIIASL
CHoco0 OmHMCaHWs W 3aKOHBI JBIDKCHUS MHUKPOYACTHI — 3JIEMEHTapHbBIX
YacTHL, aTOMOB, MOJIEKYJ, aTOMHBIX SAE€p M HMX CHCTEM, Harpumep,
KpucTauioB. KBaHTOBas MeXaHHKa YCTaHABJIMBAET TAK)KE CBS3b BEJIHMYMH,
XapaKTepU3YOIINX YaCTHIBI U CUCTEMBI C HETIOCPEICTBEHHO M3MEPSCMbIMU
B OIBITaX (PU3MIECKUMU BenmanHamH [ 1, 2].

KBaHTOBast MexaHnKa MMO3BOJIMIIA BO MHOTOM YSICHHTH CTPOCHHE aToMa,
NpUPOLY XHMHYECKOH CBSI3M, CTPOSHHME aTOMHBIX sJep, CBOICTBa
3JMIEMEHTApHBIX dYacTHL. Ha OCHOBE KBAaHTOBOW MEXaHWKH YAAIOCh B
OIIpEe/IeJICHHOI CTENeHN OOBSCHUTH CBOMCTBA I'a30B M TBEPIBIX TEN, TAKUE
SBJCHUS Kak (heppOMarHeTH3M, CBEPXTEKYUeCTh U CBEPXIPOBOAMMOCTD,
NPE/ICTaBUTh TNPHUPOJY TaKHX acTPOOOBEKTOB, Kak benble Kapiuku u
HEWTPOHHBIE 3BE3/bl, MPOSCHUTH MEXaHHM3M IIPOTEKAHHS TEPMOSACPHBIX
peaxkiuii B CONHIIE M 3Be3/aX W MHoOroe apyroe. HexoTopsle KpymHeHIve
TeXHUYEeCKUe JocTikeHust 20-ro Beka, Takhe, Kak padoTa sIepHbBIX
PEaKTOpOB, IOJYIPOBOAHUKOB, HCIIONB3YyEMbIX B HOBEHIIEH TEXHHKE,
OCHOBAHBI TI0 CYIIECTBY Ha 3aKOHAX KBAaHTOBOM MEXaHHKH, C €€ IOMOILBIO
OCYIIECTBIICH HANpaBICHHBIA MOMCK W CO3/aHbI HOBBIE MaTepHaibl, B TOM
YHCIIe MarHUTHBIE, TOJYIIPOBOAHMKOBBIE M CBEPXIPOBOISIINE.

Takum o00pa3oM, HaIMIO OINpPEAEIEHHOE IPHUKIAJHOC 3HAYCHHUE
KBaHTOBOH MEXaHMKH. MOJXKHO CUHTaTh, 4YTO TIOJIOKECHUS KBAaHTOBOM
MEXaHUKH MPOIUIY POBEPKY MPAKTHUKOM, KOTOpast U €CTh KPUTEPUIl HCTHUHBI.
W Bce xe...

Cpenu GU3MKOB-NIPUKIIaJHUKOB, 8 HHOTIA U CpeIu (PU3UKOB-TECOPETUKOB
BpeMEHaMH Pa3JaloTcs rojoca 0 TOM, YTO METOJbl KBAHTOBOW MEXaHUKH BO
MHOTHX CIy4asX He IO3BOJISIIOT IPOM3BECTH HEOOXOAMMBIE pacyeThl.
OHEpPruio COCTOSHHSL [Jake OTHOCHTENIBHO MPOCTBIX aTOMOB HE Bcerja
MOXHO ONpPENIeIUTh METOJaMH KBaHTOBOW MexaHHMKH. CaMoO TOJIKOBaHHE
BOJHOBOH (YHKIMH KakK <«IUIOTHOCTH PpACIpeleleHUus] BEPOSTHOCTH»
HaxoXJeHus1 TodeyHoro (!) 3JeKTpoHa B JAHHOW TOYKE MPOCTPAHCTBA
BBI3BIBACT HEJAOYMEHHE: MOJIYydYaeTcsi, YTO 3IJIEKTPOH 00J1afaeT «cBoOOmOM
BOJIN», @ HUKAKOTO BHYTPEHHETO MEXaHU3Ma SIBIICHUH HE cyllecTByeT!
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Cama METOHOJIOTHSI KBAaHTOBOW MEXaHWKH OIHMPACTCS HA IIPHUHIINIBIY,
BBEICHHBIC  pa’NMYHBIMH  aBropamu  (mpuHmmn Ilaymn, mnpwHINI
HeompeneneHHocTH | eif3endepra, NPUHIMIT CYyNEpHIO3UINHN U T. 11.), BCIKOTO
pona uaeanuzauuu. OakTUUYECKUI OTKa3 OT MONBITOK NOHUMAaHUS CTPYKTYP
YacTHLl, NPUBOIAIIMNA K IHEPreTHUECKUM MapagoKcaM, U MHOIoe ApYroe,
BBI3BIBACT BCE OOJBIINE COMHEHHS B NPAaBOMEPHOCTH €e¢ METOHOB. Benpb
peanbHbIE YaCTHIBI HaBEpHSIKA HUMEIOT KaKyl-TO CTPYKTYpPY, a HHKaKUX
«QHEPreTHYecKuX MapapoKcoB» B Mpupoje He Habmromaercs! Yrto kacaercs
«IPUHIMIOBY», TO IPUPOAA UX BOOOIIE HE 3HAET. 3a/1aueii JKe HCCleIoBaTeNs
SBIISICTCA HE HaBA3bIBAHME IPUPOAE CBOUX B3IJIIOB U (IIPUHLHUIOBY, a,
Hao0O0pOT, BBISICHEHUE TOTO, IOYEMY M B KaKUX CIIy4asX T€ WU WHBIC 3aKOHBI
HUMEIOTCS B IIPUPOJE U KAKOBBI ITPAHUIIBI PACIIPOCTPAHEHUS 3TUX 3aKOHOB, U
HET JIM KaKUX-TH0O0 OT HUX OTKIIOHCHHH.

K Henmocratkam KBaHTOBOM MEXaHUKM CJIENYET OTHECTH, HalpuMep,
Takue, KakK HEYETKOCTb IPUYMHHO-CIEICTBEHHBIX CBSI3€d  SBIICHUH,
OTCYTCTBUE TIOHMMAaHUS NPUYWH KBAaHTOBAaHUS, HEHATISTHOCTD (hU3HIECKOI
UHTEPIIPETALIMA KBAHTOBBIX uMcel. Bce 3T0 He TOJNBKO 3aTpydHSET
MOHMMAHWE BHYTPEHHEN CYIIHOCTH KBAaHTOBOM MEXaHUKH, HO M HE
[IO3BOJISIET PA3BUBATH €€.

Ha HenocTtaTouyHOCTH METOJOB KBAaHTOBOM MEXAaHUKH, ONEPUPYIOLLEH
TOJBKO C TaK Ha3blBaeMBIMHM HaOJIIOAaeMbIMHU BEJIMUYMHAMH, OOpallaliid
BHUMaHHE MHOTHE uccienoBarenu. Tak, npodeccop MI'Y A.K.Tumupsizen
emie B 1954 r. nucan [3]:

«..HUKTO HE CTaHET OTPULATh BCEX YCIEXOB, JOCTUIHYTBHIX KBAaHTOBOM
MEXAaHHMKOW, HO HEJb3sl CJENO BEPUTh B TO, YTO KBAHTOBAS MEXAHUKU YiKe
JIOCTHUTIIa aOCONFOTHOTO COBEPIICHCTBA, M HA BCE, HA YTO OHA HE JaeT JI0 CHX
TIOp OTBETa, OTBET MPHUHITUITHAIHHO HE MOXKET OBITh Haii/IeH.

«Teopus» IPUHIUITAAIEHO HE HAOII0JaeMBIX BEITMUNH HE BBIICPIKUBACT
HU Majeiiieid KpUTUKHU. BbpUI0o Bpems, Korxa roBOPWIM, YTO MOJIEKYJIBI,
aTOMbl W DJIEKTPOHBl NpPUHIMOHMAIGHO He HaOmogaembel. Ho  BoT
cnuHTapuckon Kpykca, cuetumk ['eiirepa, kamepa BunbcoHa, OMBITHI ¢
OpOYHOBCKHMMH YaCTHIIAMH, €CIIH U HE CIEJalld BCE 3TU «IIPUHLIUIHAIBEHO HE
HaOJoaeMble» BEIIMYMHBI BUIUMBIMH, TO, BO BCSKOM Clly4ae, OHH
IIPEKPACHO IIOKAa3alMu JEUCTBUS OTHEIbHBIX YacTUL U MOJIEKYJISIPHBIX
nBiwkennit. CoennHeHHEe MHTEppEpOMEeTpa C TEJIECKOINOM IO03BOJISIET
U3MEpATh JHAaMETPbl 3BE€3]l, 4YTO Ka3ajioCh pAaHbLIE IPUHLMIIHAIBHO
HEAOCTYNHbIMY». B  COBPEMEHHOM BJIIEKTPOHHOM MHKPOCKOIE BHIHBI
MOJICKYJIBI OeJKa, 00IaJaroIero, Mpasia, 09eHb OOJBIINMHU MOJIEKYJIaMH, HO
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Be/lb 3JICKTPOHHBIH MHKPOCKOIl €IIE AAIEKO HE Jal BCEro, YTO OH MOXKET
JaTh, ¥ MOTOMY HE HCKJIIOYEHA BO3MOXKHOCTH YBHIETH IPOCTPAHCTBEHHYIO
penieTky KpucTajuia. BoT modeMmy Jydimie BOOOIIE BBIYEPKHYTh M3 BCEX
HAallUX pacCyKACHUH Kakue-TuO0 YIOMHHAHHA O IPHHIHUIIHAIBHO
HaOJI0aeMbIX U HE HAaOMI0JAEMBIX BETUIUHAXY.

Crenyer i paccMaTpUBaTh BCIO KJIACCHUECKYIO (DM3MKY KaK JacTHBIHA
ciydail kBaHTOBOW? He mpaBuibHEE JIM JOMONHATH KJIACCHYECKYI0 (pH3UKY
TaMm, TJ€ O5TO JEHCTBHTENBHO TpeOyeTcsl, KBaHTOBOW (M3MKOHW, a He
paccMmarpuBaTh KBAaHTOBYIO (PM3HMKY KaK HEYTO CaMOOBIICIONIEE, YACTHBIM
cilydaeM KOTOpOTrO SBIJISIETCSI BCSl MpEXHss Kiaccuueckas ¢usuka? Takas
MOCTaHOBKa BOIIPOCA BIIOJIHE IIPaBOMEPHA, IOCKOJIBKY 3aKOHBI IPHPOJBI
€IMHBI M, B NPUHIUIE, HUKAKUX NPUYUH A1 000CO0NIEHHS MUKPOMHUpA OT
MakpoMHpa HET, IO KpaifHell Mepe, HHKTO TaKoro o000COONeHHs He
chopmynupoBan. VIMEHHO TO3TOMYy B  HACTOSIIEE BpEMA  PAIOM
UCCIEZoBaTeNel CTaBUTCSA II0J] COMHEHHE IIPAaBOMEPHOCTh 000COOIECHUS
3aKOHOB MHKPOMHpPa OT BCEX OCTAalbHBIX 3aKOHOB Mpupoxsl. HaiineHsl
MHOTOYHCJICHHBIC TIPUMEPHl KBAaHTOBBIX SIBJICHWH B Hameil OOBYHOMN
peanbHOCTH. PaccMOTpeHBI aHAIOTMM MEXIy SBICHUSIMH MHKpPO- U
MaKpoMHUpoB. Jlenatorcsi HeOe3yCIelHbIe MOBITKA PacKpbITh BHYTPEHHUIT
MEXaHHN3M KBaHTOBBIX ﬂBJ’IeHHﬁ, HCIOJIb3Yyd, B YaCTHOCTU, U NPCACTABJICHUA
0 cpenme, 3aloONHSIONIEH MHPOBOE MPOCTPAHCTBO W SIBJISIOLIEHCS
CTPOUTCIIbHBIM MaTtepuajioMm jid  3JIEMCHTApHBIX YacTUIl BEIICCTBA.
I[BI/I)KGHI/I)I Cp€abl BOCOPUHUMAIOTCA KaK TC WJIN UHBIC @HSI/II{CCKI/IG CHUJIOBBIC
nons. HekoTopsle aBTOPHI MOKa3aid, YTO NMPHMEHEHHE OOBIYHBIX METO/OB
KIIaCCHYECKOH (DM3UKH K 00bEKTaM MUKPOMHpPA HE TOJIBKO IPaBOMEPHO, HO U
IIe7IecO00pa3Ho, TaK KaK MOXET JaTh B psifie CIIydaeB TO, YTO HE MOTYT
TIO3BOJINTH METO/BI KBAHTOBOW MEXaHWKH: MOHATH CTPYKTYPY MHUKPOYACTHII,
paccunTaTh IapaMeTphl aTOMOB, OOBSCHUTH (PU3NYECKYI0 CYTh HPHUPOJIBI
KOPIYCKYJIAPHO-BOJIHOBOTO IyaJlu3Ma M MHOTOE JIPyroe M TeM CaMbIM IO-
WMHOMY B3TJISIHYTh Ha MpoOJieMy B3aMMOOTHOLICHUI MUKPO- 1 MAKPOMHUPOB U
Ha YCTPOWCTBO MPHUPO/IBI B LIETIOM.

3.2. Ponv amomuon mooeau Peszepgpopoa ¢ cmanosnenuu
K8AHM 060Ul MEXAHUKU

BaxnelmMu coObITHAME B HayKe, OT KOTOPBIX OepeT Hayaslo aTOMHas
¢u3nKa, OBUIM  OTKPBITHS JJIEKTPOHA W PaAMOAKTUBHOCTH. Ilpm
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UCCIEJIOBAaHUN MPOXOXKICHHUS JJIEKTPUYECKOr0 TOKa Uepe3  CHIBHO
pa3peKeHHBIE Ta3bl OBUIN OTKPBITHI Jy9H, HCIIyCKaEMBbIE KaTOAOM pa3psaHON
TpyOKH (KaTomHBIe JIydd) W O0OJajarompe CBOMCTBOM OTKIJIOHATHCS B
MOMEPEYHBIX MIEKTPUUECKOM M MATHUTHOM MOJSX. BBIACHMIOCH, 4TO 3TH
JOydd COCTOST M3 OBICTPO JICTSIIMX OTPHUIATENHFHO 3apsDKEHHBIX YaCTHIL,
Ha3BaHHBIX 3MekTpoHaMu. B 1897 r. amrmmiickuit ¢m3ux Jx.Jx.Tomcon
M3MepHJI OTHOILIEHHE 3apsaa dTHX YacTHIl e K MX Macce M. bpuio Taxoke
O00Hapy)XE€HO, YTO METAIbl NPH CHIBHOM HAarpeBaHWM WIM OCBELICHUH
CBETOM KOPOTKOMW JJTHBI BOJIHBI HCITYCKAIOT 3JIEKTPOHBI (TEPMOAJICKTPOHHAS
u (oroanekTpoHHas 3MHccHU). M3 3TOro OBUIO ClieNlaHO 3aKIIIOYeHHE, YTO
JJIEKTPOHBI BXOISAT B COCTaB JIOOBIX aTomoB. OTcloja ClefoBajlio, 4YTO
HEWTpaJbHBIE  aTOMBl  JOJDKHBl  TaKKe  COJEpPXKaTh  IMOJOKUTEIHHO
3apspKeHHBIE JacTHIBI. [10I0KNTETbHO 3apsKEHHbBIE YaCTHIBI — HOHBI OBLIH
JEWCTBUTENIFHO OOHApPYXECHBI MPU HCCIICIOBAHUH AIICKTPHUECKUX 3apsIOB B
Pa3peKEHHBIX ra3ax.

[IpencraBnenne 00 aroMe Kak O CHCTEME 3apsDKCHHBIX YacTHUI]
OOBSCHANIO, COTJIACHO TEOpHH TrojutaHackoro ¢usuka JlopeHma, camy
BO3MOXXHOCTb HM3JIY4YE€HHS AaTOMOM CBeTa (QJIEKTPOMArHUTHBIX BOJH):
QJICKTPOMArHuTHOC MU3JIy4YC€HUEC BO3HHUKACT IPHU KOHe6aHI/IHX BHYTPHUATOMHBIX
3aps/oB, YTO MOJYYWIO TMOJTBEPXKICHHE IPHU HCCIEAOBAHUN ACHCTBUS
MarHUTHOTO IOJISI HA aTOMHBIE CIEKTPHI (SBJIeHHE 3eeMaHa). BBIACHHUIIOCH,
YTO OTHOIICHHE 3apsja BHYTPHATOMHBIX 3JIEKTPOHOB K HX Macce e/m s
CBO6OI[HLIX OJICKTPOHOB, IIOJYYCHHBIX B OIIbITax TOMCOHa, B TOYHOCTH
PaBHO 3HAYCHHUIO, KOTOpOE ObUIO HaiineHo JIopeHIeM B €T0 TEOpHUH SIBICHUS
3eemana. Teopusi 3JIEKTPOHOB M €€ IKCHEPHMEHTAIBHOE IIOATBEP)KICHHUC
Jlaiy 6eccIiopHOe OKa3aTeNbCTBO CI0KHOCTH aTOMa.

[IpencraBneHne 0 HENENMMOCTH W HE IPEBPAIIAEMOCTH aroMa ObLIO
OKOHYATEIFHO  ONMpOBEPrHYTO  paboTamMu  (PAHIY3CKMX  YYCHBIX
M.Cxnonosckoit-Kropu u I1.Kropu, a Ttaxke  paboTaMu aHTIMHCKOTO
paguoxumuka Coaau.

PesysnbraTthl HcclieoOBaHHMS CBOWCTB 3JIEKTPOHA M PaJUOaKTHBHOCTH
MO3BOJIMJI CTPOUTH KOHKPETHBIE MOJIENI aToMa. B Mozenu, npeanokeHHoH
Jx.JIx. Tomconom B 1903 1. aToM TpeACTaBISICS B BHJAE MOJOXKHUTEIHHO
3apsbKeHHOHN cepbl, B KOTOPYIO BKpAIICHbl HE3HAYHUTEIbHbIE 110 pa3Mepy 110
CPaBHEHHIO C aTrOMOM OTPHUIATEIbHO 3apshKeHHbIE AJeKTpoHbl. OHHU
yIepKHUBAIOTCS B aToMe Onarofapst TOMY, YTO CHJIBI TPHUTSHKEHHS HX
pacrpeieNeHHbIM MOJI0KUTEIBHBIM 3apsAA0M YPaBHOBELIMBAIOTCS CHIIAMH MX
B3aUMHOTO OTTAJKMBAaHUs. TOMCOHOBCKas MOAENb JaBaja H3BECTHOE
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00BACHEHHE BO3MOXKHOCTH HCITyCKaHHMs, IMOTJIOLICHUS M PaccesHHs CBETa
atomoM. OxHako Mozens TOMCOHA OKa3ajach HEYIOBIETBOPUTEIBHOM, Tak
Kak Ha €€ OCHOBE HE YAAlIOCh OOBSACHUTh COBEPIICHHO HEOXWIAHHBIA
pe3ysbTaT ONBITOB AHIJIMHCKOTrO ydeHoro Pesepdopia u ero coTrpyIHHKOB
leiirepa m MapcieHa 1o paccesHHIO anb(a-dyacTHIl aTOMaMH: MpHU
NPOXOXKICHUN IydKa anb(a-dacTHIl dYepe3 TOHKHH CJIOM BeIecTBa
MPOUCXOJMIO HeOOoNbIIoe pa3MbITHE Mydyka. OJHAKO OYEeHb Majas IO
anb(ha-4acTHLl OTKJIOHJIACh HA YIJIbI, MpeBblmatomue 90°. DToT pe3ynbTar
MOXHO OBIJIO OOBSCHUTH TOJBKO TEM, YTO B aTOME COJIEPXKUTCS
MOJIOXKUTEIBHO 3apsKEHHOE SAPO, pa3Mep KOTOPOro Maj MO CPaBHEHHIO C
pa3mepoM camoro aroma. I1o3ToMy TOMCOHOBCKas MOJIENIb HE FOUIIACh.

B 1911 r. Pesepdopa mnpemioxun NPUHIOHUITHAIBHO HOBYIO MOJEIb
aTOMa, HAalIOMHUHABIIYIO 10 CTPOCHHUIO COJTHEYHYIO CHCTEMY M MOIYYHBIIYIO
Ha3BaHUE IUTaHeTapHOH. COriacHO 3TOM MOJENH B LEHTPE KaKAOTo aroMa
UMEeTCsS TOJIOXKHUTENbHO 3apsHKEHHOE SAPO Maloro pasMepa, BOKpYT
KOTOPOTO Ha PA3MMYHBIX OpOHTaxX IBWKYTCS OTPHULATENBHO 3apsKCHHBIC
371eKTpoHBI. [1010XKUTENbHBIN 3apa] SApa B TOYHOCTH PaBEH CyMME 3apsI0B
3JIEKTPOHOB, MO3TOMY aTOM B [EJIOM HeWrpameH. [lngd TpoBepku
iaHeTapHoi wmojenu Pesepdopn u ero yueHwk JlapBHH mMOJICUMTAIH
YIJIOBOE paclpeiesieHHe YacTHUI], PACCEIHHBIX TOUEYHBIM SIPOM — LIEHTPOM
KyJIOHOBCKUX CHJI. [lomydeHHbIH pe3ynbTaT ObLT MPOBEPEH OMBITHBIM IyTEM
— HM3MEpEeHHEM 4YHCla aib(a-dyacThll, pPacCEesSHHBIX O] Pa3HbIMU YIJaMHU.
PeSyHLTaTLI OIlbITa B TOYHOCTH COBIIAJIK C TCOPCTUYECCKUMH pacy€TaMu,
Onectsme MOATBEPIUB TEM CaMbIM IUIAHETapHYIO Monens Pesepdopra [4]
(Ha camoM gerne ObLT MOATBEPKACH JMIIL (pakT Manoro pasmepa siapa, HO
HHUKaK HE CTPOCHHS CaMoro atoma — B.A4.).

OpmHako  ToTaHeTapHass ~ MOZEAb ~ aroMa  HATOJNKHYJNach  Ha
NPUHOUIHAIBHBIE TPyJHOCTH. COINIaCHO KITACCHYECKOH 3JIEKTPOIUHAMHKE
3apsDKeHHAsi 4acTHUNA, JBIDKYIIAACS C YCKOPEHHEM, [IOJDKHA HETPEpPBIBHO
H3J1y4aThb J3JICKTPOMArHUTHYIO SHEPTHUIO. Ho Ipyu 5TOM OHH 3a HHUYTOXHYIO
JIOJIIO CEKYH/IbI MOTEPsUIN ObI BCIO CBOI0 KUHETHYECKYIO OSHEPTUI0 M yNaiu
Ha Aapo. Jpyras TpyAHOCTb, CBA3aHHAs TaKXKe C M3JIy4YCHHEM, COCTOsUIAa B
TOM, YTO YacTOTa H3JIy4aeMOro CBeTa 3JIEKTPOHOM JOJKHA OBITh paBHa
gacToTe 00palieHns 3IEKTPOHA BOKPYT sJIpa, YTO MPOTUBOPEUHIIO OIBITHBIM
naHHbIM. TakuM 00pa3oM, B paMKax MoOeiad aToma Pesepdopma He moriu
ObITH OOBSCHEHBI YCTOWYMBOCTH aTOMa II0 OTHOUICHHIO K H3JIyYCHUIO H
JMHEHYaThIe CIIEKTPBI €T0 M3ITydEeHUs.
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Bo3nukmme mnpotuBopeunss ObLIM paspermiensl B 1913 1. marckum
yueHpIM bopoM, BBIABMHYBIIMM J[Ba MOCTYJIaTa, HE YKIAAbIBAIOLIUXCSA B
paMKH Kiaccuaeckoi Gpu3uku [5].

Ilepeviii nocmynam bopa — cywecmeosanue CcmayuoHAPHHIX
cocmoanuii amoma. AToM He W3ITydaeT W SIBISCTCS YCTOMYMBBIM JIMING B
HEKOTOPBIX CTAlMOHAPHBIX (HEM3MEHHBIX BO BPEMEHH) COCTOSHUSX,
COOTBETCTBYIOIINX JUCKPETHOMY (IIPEPHIBHOMY) PSAY <«JO3BOJICHHBIX)»
3HaueHuil sHepruu E1, Ep, E3, E4... JIto0oe U3MEHEHHE 3HEpruM CBS3aHO C
KBAaHTOBBIM CKa4KOOOpa3HBIM IEPEXOJOM U3 OJHOTO CTallMOHAPHOTO
COCTOSIHUSI B JIpYTOe€.

Bmopoit nocmynam bopa — ycnoeue wacmom u3nyyenus (KBaHTOBBIX
NepexoZoB ¢ H3iydeHHeM). [Ipu mepexope M3 OAHOrO CTaMOHAPHOTO
cocTtossHUSL ¢ dHeprueil E; B apyroe coctosHme ¢ sSHeprued Ex atom
UCITyCKaeT WJIM IIOTJIONIAET CBET OINPEAEICHHOM YacTOTHl V B BHIE KBaHTA
u3mydeHus (poToHa) hv cOTIacHO COOTHOMICHHIO

hv:EifEk

s ompeneneHuss  «JO3BOJCHHBIX» 3HAYCHHH JHEPTUH  aToMa
KBAaHTOBAHUS €r0 DBHEPrUM M JUII  HAXOXICHHS  XapaKTePUCTHK
COOTBETCTBYIOIIUX CTALlMOHAPHBIX COCTOSHUM Bop MpUMeHIIT KI1acCH4ecKyro
HBIOTOHOBCKYIO MEXaHHKY.

B 1913 r. bop mmcan, 4ro ecau MBI jKelaeM BOOOIIE COCTaBUTH
HaIIAHOE MPEICTABICHHE O CTAlMOHAPHBIX COCTOSIHUSX, y HAC HET APYTHX
CpeICTB, IO KpaiiHeil Mepe, celfdac, KpoMe 0OBITHON MEXaHUKH.

Ha ocHOBe Wu3MOXEHHBIX TpencTaBieHuid bop BbUHCIMI dYacTOTy
oOpameHnuss ¥ paauychl OpOUT 3JIEKTPOHOB B aTOME BOAOPOJA, HAIIET
HanMEHBINH (OOPOBCKHUIT) paguyc KpYyroBOH OpOHUTHI, PAaCCUUTAN DHEPTHUIO
CIIEKTPOB, YacTOTHI OOpaIIeHNs 3JEKTPOHOB B 3aBUCHMOCTH OT MX 3HEPIHH.
IIpu »TOM oOKa3amoch, YTO 4YacTOTHI H3Iy4aeMOro aTOMOM CBeTa HeE
COBIAJIAIOT C YacTOTaMH OOpallleHHs, KaK 3TOro TpedyeT KiacchuecKas
NIEKTPOAMHAMUKA, a MPONOPIHOHATIbHA PAa3HOCTH 3HEPTUil JIEeKTpoHa Ha
JIByX BO3MOXKHBIX OpOHUTaX.

OcCHOBHBIE TOJIOXKEHUSI KBAHTOBOM MEXaHWKHU — JIBa TocTynata bopa —
OBUIM  BCECTOPOHHE MOATBEPXKICHBI dKcHepuMeHTamH. JlanbHeiimee
pa3BUTHE aTOMHOW (DM3UKH ITOKA3aJ0 CIIPABEIMBOCTh BBABUHYTHIX bopom
TIOJIOKCHUH HE TOJBKO JUI aTOMOB, HO M AJISI APYTMX MHKPOCKONMYECKHX
cHCTeM — Uil MOJIKYJd M aTOMHBIX sAfep. OTO Jajlo OCHOBAaHHUE
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TEOPETHYECKOH (DM3HKE paccMaTpUBAaTh OOPOBCKHE IOCTYJATHI KakK TBEPIO
YCTaHOBIICHHBIE OIIBITHBIC KBAHTOBBIC 3aKOHBI.

OpHako (PU3UKH-TEOPETUKH OBUTH HE YJOBICTBOPEHBI MCKYCCTBCHHBIM
COEIMHEHUEM JIICKTPOAWHAMUKN M KJIACCHYECKOH MEXaHUKH B OOPOBCKHX
nocrpoeHusax. Kpome toro, teopuss bopa He cnpaBuinack co MHOTUMU
3aJadyaMn TEOPUH CIIEKTPOB, B YaCTHOCTH, HE OOBSICHWIA MHTCHCUBHOCTH
CHEKTpaIbHBIX THHUHA. [IpHu nepexone K 0OBSICHEHHUIO NBIKSHUI SIEKTPOHOB
B aToMax OoJiee CJI0XKHBIX, YeM BOJOPOJI, MOJiesibHast Teopust bopa okazanach
B Tynuke. Teopus okazanach OECCHIBHON M B pEICHUH TakoW MpoOieMbl,
KaK COeJIMHEHHE aTOMOB B MOJICKYJIbI.

Havanom HoBoro srama pa3BUTUS (HU3MKH M COOCTBEHHO HMCXOJHBIM
MYHKTOM KBaHTOBOW MEXaHUKH ITOCIYXWia unes Qpaniy3ckoro Gusuxa ae
Bpoiing o nBoiicTBeHHOH MpHpoe IBIKEHISI MUKPOOOBEKTOB, B YaCTHOCTH,
3JIeKTpOHa. DTO Ao BO3MOXKHOCTH B 1926 r. lllpenuHrepy moxasarb, 4ToO
YCTOWYMBBIM JIBIDKEHHEM D3JIEKTPOHA B aTOME COOTBETCTBYIOT CTOSUHE
BOJIHBI, IIPUYEM CTAIlMOHAPHBIM OPOHUTAIAM BIEKTPOHOB COOTBETCTBYIOT
IeTble YHCiIa BOJNH Ha opOure. Pa3BuTre 3THX IMpPEACTAaBICHUI MO3BOJIMIO
pa3pemnTh Bce HAKOIMBIINECS IPOTUBOPEUHS, pa3paboTaTbh METOBI pacyeTa
pacrpeieleHus] TUIOTHOCTH 3JIEKTPOHHOTO 3apsiia B aToMax M MOJIEKyJax,
paccYUTaTh SHEPTHUH DJIEKTPOHOB B CIIOKHBIX aTOMaX ¥ MHOI'O€ JIPYIo€.

Baxuprif oOmuif NpUHLIKI, CBA3aHHBIA CO CHHHOM 3JIEKTPOHA, ObLI
OTKpHIT 1mBeHnapckum ¢usukom [laymu B 1925 1. CormacHo 3TOMy
IMPUHIUITY B KAXJIOM D3JIEKTPOHHOM COCTOSAHHUU B aTOME MOXKCET HAXOAUTHCA
TOJBKO OAWH 3JIEKTPOH; €CIHM IAHHOE COCTOSHHE YXE 3aHATO KaKHM-ITHOO
3JIEKTPOHOM, TO MOCJEAYIOINI 3IEKTPOH, BXO/SI B COCTAaB aTOMa, BHIHYKACH
3aHUMaTh YK€ Jpyroe coctossHue. Ha ocHoBe mpuHimma I[laynmm Obutn
OKOHYATEeJIbHO YCTAHOBJIEHBI YHMCIIA 3AII0JIHCHMS 3JIEKTPOHHBIX O0OJIOUYEK B
aTOMax, ONPEACISAIONINE IEPUOJUIHOCTS CBOMCTB JIEMEHTOB.

Bce nampHelmee pa3BUTHE KBAaHTOBOM MeEXaHWKHM 0a3MpOBaJIOCh Ha
MEPCUYUCIICHHBIX BBIMIC TMOCTYyJaTax, MNOpUHOUINAX W MOACIAX, Havdallo
KOTOPBIM OBLIO TOJIOKEHO IUIaHETapHOH Moenbo Pesepdopra.

OpHako, HECMOTPS Ha, Ka3aloch Obl, OONIYI0 CTPOMHOCTH BCEH
KOHIIETIMY KBAaHTOBOMEXAaHUYECKHX TMPEACTaBIeHUN 00 yCTpOHCTBE aToMma,
CYIIECTBYET MHOXECTBO BOINPOCOB, Ha KOTOphIE KBAaHTOBas MEXaHHKA
CETOAHA OTBETHUTH HE B COCTOSAHHNHU, U I'NITABHBIE BOIIPOCHI KaCarOTCA BCE TOI'O
)K€ yCTpOHCTBa aToMa.

B camoMm nene, kak Bce jK€ YCTPOEH aTOM, Aa)e MPOCTEHIINH — aToM
Bogopona? Ilouemy oOH coctouT U3 mnporoHa u 3JjekTtpoHa? [louemy B



70 I'1aBa 3.

CIOXHBIX aTOMax IIOJIOKHUTENbHBIM 3apsii  sSApa B TOYHOCTH pPaBEH
CYMMapHOMY 3apsity OpOWTAIBHBIX JJIEKTPOHOB, a 3apsibl JICKTPOHOB BCE
paBHBI MexOy coboit? UYem oOecneumBaeTcsi CTaIlMOHAPHOCTH OpOUT,
moyeMy, COOCTBEHHO, IEJIO€ YHCIO KoJeOaHWH 3IIEKTPOHHON BONHBI Ha
opbure obecmeumBaeT €il cTanmmoHApHOCTH? A eciu 3To OyAeT He IeJoe
YHCIO, TO KaKOB MEXaHW3M pacceMBaHWs »SHeprum? Benp oTnenbHbIE
KOJICOAHUs, BEPOSITHO, TOSBIISIOTCA HAa OpOHUTE B pa3HbIC MOMCHTHI BPEMCHH,
TOTJIa KaKasl K Pa3sHHIIA B TOM, IIEJI0C ATO YHCIIO BOJH I HE ienoe? A eciu
BCC 3TH BOJHBI CYIIECTBYIOT OJHOBPEMECHHO, TO TeM OoJice MpaBOMEpPEH
BOIIPOC O CTPYKTypE aTOMa M €ro 3JICKTPOHHBIX oOonouek. Torma BooOIme
HEIb3s CUUTATh JCKTPOH TOUYCYHBIM, HY)KHO PacCMaTPUBATh BCIO 000JIOUKY
cpasy. B mocnenHeMm ciy4ae CTaHOBUTCS SICHO, YTO O0OJOYKA 3aHHUMACT
JIOBOJIEHO OOJBIION 00BEM M JOJDKHA OBITh KaK-TO W U3 YEro-TO YCTPOECHA.
Kak u u3 gero?

CoBepIeHHO HETOHATHA (pU3NYecKas MPHpOJIa MIEKTPUIECKOTO 3apsaa.
Yro BooOme 5310 Takoe? M3 KBAaHTOBOM MEXAaHWMKH M CaMOW MOIEIH
Pesepdopna HuHero Ha 3Ty TeMmy BOOOIIE HE BBITEKAeT, 3apsn — Kak OBl
BPOXIEHHOE CBOHCTBO MaTEPHH.

3T1/1 U MHOI'OYHUCJICHHBIC /:[pyrlzle HOHOGHLIG BOHpOCI)I BO3HUKAKOT B
CBS3H C IIOIIBITKAMHU BBISICHUTH BHyTpeHHIOIO (bI/ISI/IKy aToMma, a HC HpOCTO cero
MATEMATHYCCKOC OIIMCAaHUC, KOTOpLIM HBIHC onepnpyeT KBaHTOBAas
MexaHuka. Kak @ B TeopuM OTHOCHUTENBHOCTH OWHIITENHHa, MOCTYIaThI
KBaHTOBOﬁ MCXaHUKHU HC CTOJBKO OGOCHOBLIBaIOTC}I, CKOJIBKO BBIABUI'AKOTCA,
a TIOATBEPKAAIOTCS TIOTOM, 3aTHUM YHCIIOM.

CoMmHEHHUsI CTaHYT emie Oollee MOHSATHBIMH, €CIA MBI TPOCICIONM 3a
pa3BUTHEM MojeJiel aToMa 3a BpeMs HCTOPHYECKOTO ITyTH, MPOHACHHOTO
aToMHOU ¢u3uKoi (cM. [1-4] k T 1).

Mseicap 0 CYIIECTBOBaHHMHM aTOMOB Kak HE pa3pe3aeMbBIX  YacTHI]
MaTepun (a BOBCE HE HEICITUMBIX, IIOCKOJBKY CIIOBO «TOM» O3Ha4aeT
«pa3pe3»), BO3HHUKIA €lle B JPEBHOCTHU, UJEH aTOMHU3Ma OBLIM BbICKa3aHbI
JIpeBHETpeUeCKUMH MbIcIuTessMu JIeBkunmom, JIeMoKpuToM U DIUKypOM,
mpudeM JIeMOKpPUT HEONHOKPAaTHO IIOJYEPKHBAN, 4YTO OH OTU HJEU HeE
NpUAYMAJl, a 3aUMCTBOBAJI Y CYILIECTBOBABIIMX B TO BPEMs E€TUIIETCKUX U
MUJSTHCKUX IKOJ. B 17 B. ujien atoMu3ma ObUTH BO3POKIIEHBI (PPaHIly3CKUM
¢dunocopom I'acceHn 1 aHMTMECKUM XUMHUKOM Boiinem.

[IpencraBnenns 06 aToMax, rocmocTBoBaBIHe B 17-18 BB. ObUTH Mao
OTpENeICHHBIMU.  ATOMBI ~ CUHTAIIUCh  a0COJIOTHO  HEACTHMBIMH U
HEM3MCHHBIMHA  TBEPIOBIMH  YACTHIIAMH, pa3lUYHBIE BHIBl KOTOPBIX
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OTIIMYAIOTCS IPYT OT Apyra 1o pasMepy u Gopme. B xonme 18 — Hagane 19
BB. B pe3yibTaTe OBICTPOrO pa3BUTHS XMMHUH OblIa CO3JaHA OCHOBA IS
KOJIMYECTBEHHON pa3pabOTKH AaTOMHOTO YyUYeHHS. AHIIMHACKAN yYeHBIH
Hameton Boepseie B 1803 1. cram paccMaTpuBaTh aTOM Kak MENbYaNIIyIO
YaCcTHIy XHMHYECKOTO 3JIEMEHTa, OTIMYAIONIYIOCS OT aTOMOB JpPYTHX
JJIEMEHTOB CBoel Maccoil. IIpu 3ToM oOKas3amoch, 4TO BCE XMMHUYECKHE
peakuuu SBISIOTCS JIMIIb EPEerpyNnIupOBKOM B HOBBIE 0oJiee CIOXHBIE
COEJIMHEHHUSL.

HccnenoBanus utanbsHCKUX yueHbIX ABoranpo (1811) u B ocobeHHOCTH
Kannumnapo (1858) mpoBenu ueTkyro rpaHb MEXAy aTOMOM M MOJIEKYJIOH.
Takum 00pa3oM, aToM HpencTan Kak KayeCTBEHHO CBOeOOpasHas 4acTHIa
BEILECTBA, XapaKTepu3yemas CTPOro OINpEAETIeHHBIMH (H3UYECKUMH |
XUMHUYECKIMHU CBOMCTBaMH, CUUTABIINMHUCS W3BCUHBIMH u
HEOOBSICHACMbIMH.

Jx.Jlk. ToMCoH BBIIBHHYJ CBOIO MoIenb B 1897 r. mocie OTKPBITHS
KaTOAHBIX JIydeH, MPOAEMOHCTPUPOBABIINX CIIOXKHOCTh YCTPOICTBA aTOMOB.
Pesepdopn BEIIBHHYN CBOIO IUIAHETAPHYIO MOZETH IOCIE OTKPBITHA WM
HEPaBHOMEPHOTO paccenBaHusA anb(ha-JacTHIL. Janbreiinee
COBEpPILIEHCTBOBAaHUE €r0 MOJEIM IOIIJIO B HAIMpPABICHUU COUYETAHUS ITON
MOJIEJIM C BOJTHOBBIMU CBOMCTBAMM YaCTHLI, IOCTYJIMPOBaHHbIMU ¢ bpoiiem
u MaTeMarndecku opopmiieHHbIMU Ll penuHrepom.

C coxaneHueM cieayeT KOHCTaTHUpPOBaTh, YTO JanlbHEiliee pa3BUTHE
Mojiesield aroMa (AaKTHYECKH OKa3ajloCh HMPUOCTAHOBJIEHHBIM, ITOCKOJBKY
KBaHTOBAs MEXaHMKA OTKa3ajach OT JAIBHEHIIEro pacCMOTPEHHS CTPYKTYP
MHUKpPOYACTHIl, a 3TO B CBOIO OYEpeAb HAJIOXKHWIO OTPAHMYCHHS Ha
BO3MOXKHOCTH ~ COBEPIICHCTBOBAHMSA  MOJENM  aToMa. CrpykTypy
JNIEKTPOHHBIX ~ O0OJOYEeK aroMa CTald paccMaTpuBaTh C  YHCTO
MaTEeMaTHYECKHUX U JJaKe BEPOATHOCTHBIX MIPEACTAaBICHNUH, Oe3 Kakoro ObI TO
HU ObUIO OOBSCHEHHWS NPHYMH BEPOSTHOCTEH IIOSBICHHS 3JIEKTPOHA B
JIAHHOW TOYKE MPOCTPAHCTBA. OTHUM MPHUHIMIUAILHO HAJOKEH Kak Obl
3anpeT Ha (QU3NUECKOe MOJESIUPOBAHUE, XOTS BCE HPEANOCBUIKH ISl 3TOTO
OBLIH CO3/IaHBbI.

Korpna obGHapyxuiock, 4To B pamkax mojenu Pesepdopaa He ymaercs
(uzngecku OOBSICHUTh OTCYTCTBHE U3IIy4eHU DJIEKTPOHAMHU
9JIEKTPOMAarHUTHBIX BOJH, BOp BMECTO yCOBEpPLIEHCTBOBAHMS ILIAHETAPHOU
MOJIETIM WJM €€ 3aMEeHbl APYroil MOAENBI0 CTall BBIIBUraTh ITOCTYJATHI,
OTTECHSISI TEM CaMbIM (PM3MKY Ha 33JHUH IUIaH, COBEPIICHHO HTHOPUPYS
NPUYUHHOE OOOCHOBAaHHME CBOMX IIOCTYJAaTOB. A Beib, €CIM OBl 3TOro He
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MIPOM3OIIIO U €CJIH OBl (PU3UKH-TEOPETUKH HE TIOCUUTAIN TIOA00HBIA TIpHEeM
JOMYCTHMBIM, TPHLUIOCH Obl TPOAYMAaTh MEXAHU3M, IO3BOJIFOIINN
obecrieunBaTh CTalMOHAPHOCTH OPOUT SJIEKTPOHOB, a 3TO OBI IPHBENO OBI K
COBCEM MHOM MOJEJH aTOMa, HEKEIH IITaHETapHAast MOJETIb.

CoBepIieHCTBOBaHUE (PU3MUECKON MOIENN aToMa He OBLIO IPOHU3BEICHO
U 1ociie Toro, kak llIpenuHrep BBIBEN CBOE 3HAMEHUTOE YPAaBHEHUE SHEPTHI
9JIEMEHTapHOTO OCHMJUIITOpAa W BBEN INCHU-QYHKIMIO Kak aHcamOIb
MaTepuagbHbIX TOYEK, KOJEOJIOMMXCS B CHJIOBOM Ioje. A Beab 3TO ObLI
NpsSMOM HaMeK Ha HalMyhe B aToMax MaTepHalbHOW cpeabl. Huyero He
M3MEHWIIOCH U MOCJIE TOT0, KaK HeMelkuil ¢pusznk MaznenyHr nokasan [6], uto
peuienue ypaBHeHusi lllpeanHrepa Bo3MOXKHO TakuM 00pa3oM, 4TO cpasy
CTaHOBUTCS BHJCH THIPOMEXaHMYECKHH BapHaHT CTPYKTYphl aroma:
MONyYCHHBIE WM pEIICHHS OIHMCHIBAIOT CTAllMOHAPHBIC ITOTOKH HEKOCH
Cpenbl, U HUKaKOW «IIJIOTHOCTH BEPOSITHOCTH HAXOKACHUS 3JICKTPOHA B
JaHHOH TOYKE IPOCTPAHCTBA» IPH 3TOM HE IOIYYacTCs, a MOIydacTCs
0OBIYHAsT MacCOBasl MIIOTHOCTh C)KUMaeMoH cpenpl. O TOM K€ yImOMUHAT U
OnmuarToH [7]. DTO MpsAMO MPHUBOAWIO K S(HUPHBIM TPEACTABICHISIM 00
ycrpoiictBe aroma. Ho Ha 3dup Ob1 HajmoXXeH 3ampeT, U MOAEIb aToMa,
COCTOSIILIETO M3 TIOTOKOB 3(Hpa, TaK U HE POANIIACH, XOTSI KIMEHHO OHa ObLia
CHOCOOHOH J1aTh OTBET Ha BCE HEJIOYMEHHBIE BOIIPOCHI.

Mogens atoma, BbigBUHYTas Pesepdpopmom B 1911r. mms cBoero
BpeMEeHH ObUla HCKIIOUUTEIBHO MpOrpeccMBHOW. ONHAaKO € TeueHHEM
BPEMEHHM OHa cTaja Wrpath Bce Oojiee KOHCEPBATUBHYIO U Jaxke
PEaKIHOHHYIO POJIb.

IlepeyBneueHne MaTeMaTUUECKOHM CTOPOHOM Jena B KBAaHTOBOM
MEXaHUKE, CBA3aHHOE C OTCYTCTBHEM IIPEACTAaBICHUI O BHYTPCHHEM
MEXaHNU3ME SIBJICHUH, HE COJAEpXAaIIMXCsA B IUIAHETAPHON MOJIENH aroMma,
COCITYKHJIO TUIOXYIO CIYKOYy TeOpeTH4ecKoi (HU3HKe: CTana UTHOPUPOBATHCS
caMa ()M3HKa MPOIIECCOB, CTaJla HMTHOPUPOBATHCA CTPYKTypa OOBEKTOB, U BCE
3TO MpPUBEJIO K MOJHOMY HETOHMMAaHHUIO TEX MPOLIECCOB, KOTOPBIE PeabHO
CYIIECTBYIOT B MUKPOMHDE.

Meraduzndeckuii TOAX0A, OrPaHUUEHHOCTh MPEJCTaBICHUN MTPUBEIN K
COBEpPLICHHO HENPaBUJIbHOMY MHEHHUIO O TOM, YTO YaCTHIIbI U BOJIHBI — HEYTO
B TPHHLUIE PaA3JIMYHOE, YTO SIKOObI BBITEKAET W3 CaMHUX I[PHHIUIIOB
kiaccuyeckoil ¢u3uku. ONHAKO CYIIECTBYET M WHOM B3MJIAJ, COTJIACHO
KOTOPOMY TIOHSITHE «YacTUIa-BOJIHA» BO3HUKAET W3 HAOJIONCHMS BOJIH
KOTOpBIE B 3aBUCHMOCTH OT 0OCTaHOBKH MOTYT BECTH ceOsl 1100 KaK BOJIHBI,
0o kak gactunpl. [1o sTtomy moBoay A.d.Modde nucan [8]:
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«Koraa ammHa BOJTHBI Majla 0 CPaBHEHMIO C IPEIMETOM, CTOSAIIMM Ha
IyTH JIy4eH, JIydu BemyT ce0s Kak MOTOK YacTHI], .... Koraa e aianHa BOJHBI
BEJIMKA 10 CPABHEHUIO C MIPEIMETOM, ... JIy49H BEIyT ceOs KaK BOIHBD».

Ora wMbicab, Kak oTmedaer T.AJlebeme [9, c. 22], xopomo
MEPEKINKAETCSI ¢ TEM, YTO JAaBHO W3BECTHO W3 OOBIJCHHON NPaKTHKU.
Kopabnp B MOpe MOXKET HCIIBITHIBaTh KayKy Ha JUIMHHBIX BOJHAX, HOTOMY
oHU OyIOyT BOCIPHHHMAThbCs Kak BOJNHBL. Ho Tak ke camas BO3MYIEHHas
cpesa MOXKET BO3JIeHCTBOBATh Ha KOopalib B BHUAE YAAapOB OTIEIbHBIX BOJH,
€CIIM MX JUIMHa OyJeT oTBeuaTh pa3mMepam cyaHa. CieoBaTebHO, OJTHA U Ta
)K€ CYIIHOCTb (BOJIHA) B 3aBUCUMOCTH OT CPEJICTBA U3MEpeHUs (HAOII0AeHNS)
MOXET BOCIIPHHUMATHCS M KaK BOJIHA, U KaK YacTHIA.

[omydaercsi, YTO M B BONPOCE KOPIYCKYJIAPHO-BOJHOBOTO AyajH3Ma
KJaccudeckas (pu3rKa MCIOoNb30BaHa SIBHO HEOCTaTouHO. K KakuM BeIBOIaM
cienoBaio OBl IPUATH, OOHAPYKHB, YTO YaCTHIIEI MUKPOMHUpPA BEAyT ceOs B
HEKOTOPHIX CiIy4asx moxoOHo BomHam? CiemoBanio ObI B MEPBYIO OYepenhb
MIOWCKATh Cpeny, CIOCOOHYI0 A3TH BOJHBI 00pa3oBeIBaTh. CiemoBanio ObI
HPUCTYIUTH K Pa3pabOTKe MOJENEH CTPYKTYP CaMUX YaCTHI[ MUKPOMHPA, a
HE ONEpHUpOBaTh NOHATUSAMH HX TOYEYHOCTH, T. €. (aKTHIECKH HX
0e3pa3MepHOCTH, TIOHMMasl, 4TO 0e3pa3MEepPHOCTb MOXET OBITh JOIYyIIEeHA
TOJIBKO KaK MaTeMaTHYeCKHUi IpueM JJIsl pellieHus Y3KOro Kiacca 3aiad, a He
Kak MPUHLOMN yCTpoHcTBa mpuponsl. OIHAKO 3TOro cAeinaHo He Obuio. A
pe3yJIbTaTOM TaKOro MeTa(U3UYecKOro IMOAXoJa SBHICS Pa3pbiB MEXIY
KBaHTOBOM MEXaHUKOW M KJIacCHMYeCKOW (DPM3MKOMW, MOCKOJIBKY BO3HHUKILIHUE
3agayn  TpeOOBaIM yTOYHEHHOro moxaxonza. Ho, oTopBaBmmch OT
KJIaCCHYECKOW (DM3MKM, KBAaHTOBas MEXaHHKa CaMa OKa3alach YPE3MEPHO
00EeTHEHHOH, JIMIICHHOW BO MHOTOM (H3HYECKOTO COJAEpXKAaHH, YTO HE
MOIJIO HE OTpPa3WThCSA HA ee pesynbraraXx. OTKa3aBIINCH OT Cpeibl Kak OT
MEPEHOCYNKA B3aWMOAEHCTBUH, OT CTPYKTYPHl MHKPOOOBEKTOB, IPHHSAB B
Ka4yeCcTBE OCHOBBI HE (DM3MUYECKOE COJEpKaHHE SIBICHHH, a MX BHEIIHEe
MAaTEMAaTHYCCKOC OINMMCAaHWE, KBAHTOBAasA MCEXaHHWKa CaMa TIolnula IO IYyTU
Merapu3uku M oOpekna cebds Ha  OCCKOHEUHBIE — «IapaJOKChI»,
«IEPEHOPMHUPOBKM», aOCTPAKLIUK U, B KOHIIE KOHIIOB, HA KPU3HUC.

B uem cyTp kpusuca KBaHTOBOW MexaHuKH? KauecTBeHHas CTOpoHa
KpH3HCa 3aKJII0YaeTcss B TOM, YTO Ha OCHOBE KBAaHTOBOH MEXaHUKH He
MpEACTABIACTCA BO3MOXHBIM OaTh 00BsCHEHUE (1)H3H‘ICCKI/IM SIBJICHUAM, a
TaKKe MOHATh (PU3MUYECKYIO CYIIHOCTH TeX OOBEKTOB, JUIS KOTOPBIX ObLIa
pa3paboTaHa KBaHTOBas MeXaHHWKa, — OOBEKTOB MHKpoMmupa. [louemy
MHUKpPOYAaCTHIBI HE HMEIOT pa3MepoB, HE HMEIOT CTPYKTYpbI, HO 3aTo
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00y1alaloT Maccoi, CIIMHOM, MarHUTHBIM MOMEHTOM, 3apsioM W IPYTHMH
¢uznueckumu napamerpamu? Uto OyAeT ¢ MIOTHOCTHIO YACTHII, €CIIM Macca
€CTh BIIOJIHE OTIpEeNIeHHas BeMUrHa, a 00beM oTcyTcTByeT? Kak BooOmIe
MOXHO OOBSCHHUTH KOPITyCKYJISIPHO-BOJTHOBOM IyaslM3M YacTHIl  9TO TaKoe
BOJIHOBOH makeT Kak Mukpouactura? BomHsr wero, kakoit cpensi? [Touemy
MPOUCXOJUT KBAHTOBAaHMWE MPOEKLIUH CIIMHA, OPOUTANBHOTO U MarHUTHOTO
MOMEHTOB Ha BBIOpaHHOe HampaBiieHHe? BplOpaHHOe KeM M Ha KaKHX
ocHoBaHMsAX? [100OHBIX BOIPOCOB MOKHO IOCTaBHTh MHOYKECTBO, OTBETA
Ha HUX He Oyzer. IloToMy YTO CaMM NPHHIMIIBI, HOJIOKEHHBIE B OCHOBY
KBaHTOBOM MEXaHMKH, Ha CaMoOM Jeje SBIISIOTCS IIOCTYyJaTaMH, TOXKE He
MMEIOIINME (PH3HMIECKOT0 KayeCTBEHHOT'O 0OOCHOBAHMS M IOJITBEPIKACHHbIC
MOTOM, TaK CKa3aTh, 33JHUM YUCIOM. Bce 3TH  «IpUHIMIBI»
pacmpocTpaHeHbl OecIpenenbHO, BKIOYas 00JacTH, K KOTOPBIM OHH HE
MMEIOT HUKaKOTO OTHOILICHUS.

KonnuecTBeHHas CTOpOHA KpH3HCa 3aKIIOYAETCSI B TOM, YTO METOMIbI
KBaHTOBOH MEXaHMKM MO3BOJITIOT KOJIMYECTBEHHO PAcCUMTAaTh JIHIIb
OTHOCHTEJIFHO IIPOCTBIE CHCTEMBI, a 00JIee CIIOKHBIC MPEACTABIIATH JIUIIL Ha
Ka4eCTBEHHOM ypoBHe. KoimuecTBeHHas CTOpPOHAa KpHU3HCa 3aKIFOYaeTCs
TaKke B HAIMYMK  «IIapajJOKCOB», MpeXIe BCero, B HAJIUYUU
«QHEPreTH4ecKoro mapagokca», CBI3aHHOTO HEMOCPEICTBEHHO C TEM, 4TO B
KBaHTOBOM MEXaHWKE YacTUIbI HE HMEIOT pa3Mepa, a MOJCYET SHEPruu
ANIEKTPUYECKOTO TOJIsI BO BCEM IIPOCTPAHCTBE, OKPYXKAIOLIEM YaCTHILY,
NPUBOAMT K JIOrapu(MU4YecKoil OECKOHEYHOCTH NpHU JIIOOOM 3HAYCHUU
3apsna dYacTUIpl. PacnpocTpaHeHHE 3NEKTPOMAarHWUTHBIX —BEIMYHH ——
CKOPOCTH  cBeTa, mnocTtossHHOW IlmaHka Ha  cuiIBHBIE  SiIEpHBIC
B3aUMOJEHCTBUS, K KOTOPBIM JTH BEIWYMHBl HE WMEIOT HHKAaKOTO
OTHOIIEHMS, IIOCKOJIbKY 3TO JpYrod BHJ B3aUMOJCIHCTBHUH, IPHUBEIO
KBAaHTOBYI0 MEXaHMKy K HEOOXOJUMOCTH HCKYCCTBEHHO YBSI3bIBAThH
TEOPETHUYECKNE M SKCIIEPHUMEHTAIBHBIC PE3yIbTaThl, BBOJS NEPEHOPMHUPOBKU
M KanuOpOBKM, MEHSSI WX KaXIbIH pa3, KOIrJa pacXOXISHHS MEXIY
pacdy€TaMu U ONbITHBIMU JaHHBIMH OKa3bIBAIOTCA CIIMIIIKOM OOIBIITUMH.

A, riaBHOe, BBEIs B JOIMy NPUHLMI HeonpenaesneHHocTH [ elizenOepra,
B COOTBETCTBUM C KOTOPBIM IMpHpOJa MHKPpOMHUpA [MPUHIUIIUAIBHO
HeorpenesMiMa W 00JNaJaeT JMIIb BEPOSTHOCTHBIMH XapaKTepHUCTHUKAMHU,
KBaHTOBasgd MEXaHUKa TEM CaMbIM TIIOCTaBUJIa TPEACIBbI BO3MOXKHOCTAM
YeJIOBeKa B M3YYEHHHU ITyOMHHBIX MEXaHW3MOB IPHPOABI U 3TUM HaJIOXKMIIA
CBOETO pOJia 3alpeT Ha pa3BUTHE €ro 3HaHUH o npupose. [losBisrommecs xe
B pe3yibTaTe HCCIEIOBAHUNA HECOOTBETCTBHA MEXKIYy IPEICTaBICHUIMHU
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KBaHTOBOW MEXaHHKH M OMBITHBIMH JAaHHBIMH CTAHOBSTCS TIApagoOKCaMH U K
HUM 7100 TPUBHIKAIOT KaK K YeMY-TO HeW30eKHOMY, MO0 WX HAYMHAIOT
KaK-TO JIaTaTh, BBIABHTAs KaKWe-HUOYOb HCKYCCTBEHHBIC IIPHEMBI THIIA
MePEHOPMHUPOBOK, KOTOPBIE HUYEr0 HEe OOBSICHSIOT, HO 3aTO MaTeMaTHIECKU
OTOJIBUTAIOT OTCYTCTBHUE PEUICHUNA B Apyrue 00IacTH.

TlosiBreHHEe KBAaHTOBOM MEXAaHHKH M €€ 000COOJEHHME OT KJIaCCHYECKOM
(U3MKKM  SBWIOCH PE3YIBTATOM YIPOIICHHBIX B3IJSIIOB  KIACCHYCCKON
¢bu3MKM HAa CYHIHOCTh (DM3WYECKHUX SBICHHN, WX WUICATIHM3aIlNY,
MeTa(pU3MIHOCTH, HETIOHUMAHHS TOTO 00CTOSITEIBCTBA, YTO KAXK/IOC SBICHHE
Ooraye ero MpeJCTaBICHUS W YTO CYIIHOCTHOE TIOHUMAHHUE KaXKJIOTO SBICHUS
JIOJDKHO HETIPEPHIBHO YTOYHSATHCS W JIOMONHATHCS. B KBAaHTOBOW MEXaHUKE
clelaHa TMOMBITKA YACTHYHO KCIPAaBHTh ATO moyiokeHHe. (OJHAKO,
OTIEIUBIINCE OT KJIACCHYECKOH MEXaHHKHM, KBAaHTOBas MEXaHHKa BOOOIIE
0TKa3aJach OT IOTBITOK IIPOHUKHOBEHUS BO BHYTPEHHIOIO CYTh SIBICHHIA, OT
paccMOTpEeHHS TIIYOMHHBIX MEXaHU3MOB, OT PaCCMOTPEHUS (pOpM JBIKCHHUS
MaTepHH Ha e¢ TIyOWHHBIX YPOBHIX OpPTaHU3aIlH, TEM CaMBIM BIIaB B €IIE
XyIOIIUN WAeanm3M, 3aMeHHB JHHAMHYECKUH Mmonxon (eHOMEeHONoTHeH, a
CYIIHOCTh SIBIICHWA — WX BHEIIHUM OITUCAHHEM, OTKA3aBIINCh OT CaMOM
[IOCTAaHOBKH 3aJja4d — MOIBITATLCS IIOHATh YCTPOMCTBO SBJICHUN MUKPOMUPA
U BO3BCOA CO6CTBeHHyIO OFpaHI/IIIeHHOCTL B HpI/IHI_[I/IH.

3.3. Knaccuueckas unmepnpemayus 0CHOGHbIX
NONOMCEHUT K6AHMOBOU MEXAHUKU

3.3.1. Coornomrenns Iliianka

BrepBbie KBaHTOBBIE TMPENCTABICHHS, B TOM 4HCIE KBAHTOBas
nocrostuHast h Geutn BBedeHsl B 1900 r. M.IInmaHkoM Kak pe3yiabTaTr
HCCIIEIOBaHMA TEIUIOBOTO H3JIyueHHs depHoro Tena. CyliecTBoBaBIIas B TO
BpEMSI TEOPHSI TEILIOBOTO M3JIYUYE€HHUS, TOCTPOCHHAS Ha OCHOBE KIIACCUYECKOU
JNEKTPOOMHAMUKMA W CTaTUCTHYCCKOH  (u3uWKw,  TOpuBOIMIA K
OCCCMBICIGHHOMY — pe3yibTaTy, COCTOSBIOIEMY B TOM, 4YTO TEINIOBOE
(TepMOIMHAMHYECKOE) PaBHOBECHE MEXKAY H3IYYCHHEM H BEIIECTBOM HE
MOJKET OBITh JOCTHTHYTO, TaK KaK BCS SHEPTHS PaHO WX MO3JHO TOJDKHA
nepeiiTn B m3imydeHue. [[maHK paspemmia 3TO IPOTUBOpPEYHE W TOIYUHI
pe3yIbTaT, MPEKPACHO COTJIACYIOUIUICS C OIBITOM, MPEIIONI0XKHB, YTO CBET
W BOOOIIE SJIEKTPOMArHUTHBIE BOJHBI M3JIYYaOTCS HE HENPEepPhIBHO, a
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MOPIMAMH SHEPrHM — KBaHTaMH, NIpHUYEeM DJHEprus Takoro kmaHTa E
MIPOTIOPINOHATBHA YaCTOTE U3ITyUCHHS V, T. €.

E =hv,

4TO U €CTh, COOCTBEHHO, cooTHOLIeHUE [1nanKa.

B 1963 r. Ob1 nccnenoBan sddexr /xosedcona, u Ha ero ocHOBE
ObLIO MOJyYeHO Hambojee TOYHOE 3HAYCHHE MNOCTOsHHOW I[lmanka h =
6,626196-1073* JIx-c, XOoTS NPUOIMKEHHOE 3HAYEHUE OBLIO HM3BECTHO
3HAYUTENIBHO paHee.

Hcxons u3 uaeu KBaHTOBAHMS dHEpruu, BulABUHYTOU IlnankoM, bop B
1913 1. onyGimKoOBaN TEOPHIO aTOMa, B3SB 32 OCHOBY IIAHETAPHYIO MOJENb
atoma Pesepdopnma. B sroit Teopum Bop moxaszan, 9to cBoOicTBa CHEKTpa
W3JIy4arolieTo aToMa OOBSICHAIOTCSA, €CNIH  ONPENCIUTh CBSI3b MEXKAY
YacTOTOH M3Iy4eHHs M DHEPTHeH CTalMOHApHBIX OPOHT B COOTBETCTBUH C

BBIPAKECHUEM
hy = Ei — Ek,

rae Ei u Ex — osHepruu cBsseil a7ekTpoHa Ha i—i u k—if cTammoHapHBIX
opOuTax.

Bce nmnpuBeneHHOE BBIIE HIMPOKO M C  BBICOKOM TOYHOCTBIO
MOJATBEPIKJICHO 3KCIIEPUMEHTAIBHO, OITOMY JOCTOBEPHOCTh MPHUBEICHHBIX
COOTHOILIEHHY COMHEHHH HE BBI3BIBAET.

IIpuBeneHHass NPONOPLHUOHANBHOCTE YaCTOThI HW3IYYEHHUS DHEPrUH
BCET/Ia TPAaKTOBaJach KaK CBHICTENBCTBO OCOOBIX 3aKOHOB MHUKPOMHPA,
MIOCKOJIBKY IJIsl OOBIYHBIX BPAIAIONINXCS TSN SHEPTHS NMPOIOPIHOHATIbHA HE
NEPBOIl CTENMEHU 4YacTOThl BpalleHHWsA, a KBajgpaTy YacTOThL. OTHUM
NOJYEPKUBAACh pa3HULA MEXKAY KBAaHTOBOHM MEXaHMKOM MHUKpOMHpa U
O0OBIYHOM KITaCCHYECKON MeXaHUKOM Makpomupa. OTHAKO Ha CaMOM JIeJIe 3TO
MIPOTUBOpPEUHE KaXyIleecs.

B camoM niene, U3 COOTHOIIEHHUS SHEPT UM JJIS BpaIlaloLierocs Tena

E =2mmr2v? = hy
rie I — paauyc BpalleHus, HaXOAUM, YTO

h = 272mr2» = const,
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M, CIIEI0BATENLHO,
I';L2 / r22 =02 / 01,

T.€. paguyc OpOHTHI >JIEKTPOHA HM3MEHSETCS OOpaTHO MPONOPIMOHAIBEHO
KOPHIO KBaJIpaTHOMY M3 4YacTOTHl oOpamieHus. Ecim Takoe cooTHOIICHHE
BBINOJIHAETCS, TO HHMKAKOIO TPOTHBOPEUHUS MEXIY KIAaCCUYECKOH U
KBAaHTOBOII MEXaHMKOH HET, HO 3aTO BO3HHMKAaeT BONPOC O INPHUYUHAX
H000HOTO NOBEICHNUS HIIEKTPOHA.

VMeHHO 171 COKMMaEeMOTro ras3a XapakTepHO IOCTOSIHCTBO LUPKYJISALUU
Bpalaroeiicss Macchl, Tak >ke Kak U JUI1 MacChl BpaIllaloIIeHcs JKUAKOCTH:

I'=2mriv1 = 27@rvs,

HO TaK KakK
v = wr =27,

TO CIIPABEIIMBO CIIEAYIONIEE PABEHCTBO
r2/r2=uvy/ v,

a 9TO M O03HAa4YaeT MPOIOPLUOHANBHOCTD MEXKAY 3HEPrHel Ia30BOro BUXPS U
4acTOTOH €ro BpallleHusl.

W3 wu3noxkeHHOro BBITEKAET, YTO MJIaHETapHas MOJENb aToMa,
npetosxkeHHas Pesepdopaom B 1911 r., Teopus xotopoii Opia papaboTaHa
Bopom B 1913 1., HE oTpakaeT BceX 0COOEHHOCTEH CTpOEHUS aToMa. JTOo, B
001memM-To, 0OBIYHOE MOJOXKEHHWE AN JTOOBIX MOJEIBHBIX IIPEICTaBICHHH,
rnacsiee, 4YTro BCsKas  MOJAENb  OrpaHWYEHAa M HYXKIAeTca B
MOCJIE/IOBATENILHOM Pa3BUTHH, He ObLIO yureHo. Haobopor, miaHerapHas
MOJIeTb aroMa Obula (akTHUeCKH HIeaIu3MpoBaHa, 4YTO M NPHUBEIO K
BO3HUKILUM [IPOTUBOPEUYUSIM MEKAY KJIACCUUECKONM U KBAHTOBOM MEXAHUKOU
C JaJIeK0 MAYIIUMH THocieacTBusiMA. Hudero atoro He Obu1o ObI, eciu OB
P BO3HUKHOBEHUH MPOTUBOPEUNH MOTHUMAIICSA BOIIPOC O HECOBEPIICHCTRE
MCXOZHOW MOJIENHN 1 0 HEOOXOAMMOCTH €€ TI0CIIeI0BATEIbHOTO Pa3BUTHSI.

Eciu momycTuth, 9TO YCTpPOHCTBO aroma OTpakaeT Oojiee TOYHO He
IUIAHETapHas MOJENb, a MOJENb BHUXPEBasg, TO BOHNPOC O MPHPOJE
cooTHomeHus Ilnmanka pemaercsa HecnokHo. Ho Torma BHOBb BO3HHKAaeT
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BOIIPOC O TPHPOZAE CKUMAEMOIO Tra3a, U3 KOTOPOrO COCTOUT 3JICKTPOHHAsS
oboiouka, T. €. 0 mpupoe ddupa.

3.3.2. O Bostnax 1e Bpoiins

B 1924 r. Jlyn ne bBpoinp BBICTYNWJI C THINOTE30H O TOM, 4YTO
KOPIYCKYJIAPHO-BOJIHOBOHM IyaJli3M HPHCYI BCeM 0€3 MCKIIOYCHUS] BUAAM
MaTepuy — 3JIEKTPOHAM, IIPOTOHAM, aTOMa U T. J., IPHYEM KOINYECTBEHHbIC
COOTHOIICHHS MEXIY BOJHOBBIMH M KOPITYCKYJISIPHBIMH CBOMCTBAMH YaCTHI]
TE 7K€, YTO W YCTAaHOBJICHHBIC paHee Al OTOHOB. A MMEHHO, €CIIM JaCTHLA
MMEET PHEPIHI0 £ U UMITYJIBC p, TO C HEM CBsi3aHa BOJIHA, YAaCTOTa KOTOPOU v
= E/h, u nnuna Bonel A = h/p, rae h — mocrosinuas [Tnanka.

st 4acTUIl He OYeHb BBICOKO# dHepruu 4 = h/mv, rme m u v — macca
YaCTHLBI M €e CKOPOCTh COOTBETCTBEHHO. TakuM 00pa3oM, JUIMHA BOJIHEL A Jie
Bpoiinist TeM MeHble, 4eM OoJbllle Macca YacTHIBI M €€ CKOPOCTb.
Hamnpumep, yactune ¢ maccoid 1 1, IBIKyIIEHCS co ckopocThio 1 m/c,
OyJeT COOTBETCTBOBaTH BoJHa e bpoitns ¢ A = 1078 A, uro nexur 3a
npeaenaMu JOCTYITHON HaOIt0IeHHIO 001acTH.

B Hacrosmiee BpeMsi cuuTaeTcs, YTo BOJHBI ¢ bpoiins oOHapy KHUIHCH,
OnecTsme MOATBEPAMB €ro MpeAckaszaHusd. M B camMoM [ene, ONBITHI IO
Iu(paknuy IEKTPOHOB, HEHTPOHOB, AaTOMOB M MOJIEKYJI BOJIOPOAA, aTOMOB
TeNHs HEIBYCMBICICHHO ITOKa3aldH COBIIAJICHHE PE3yJIbTAaTOB C pacueTaMH,
BBITIOJTHEHHBIMU ¢ y4eToM BouH Jie bpoitns. [IpaBaa, He Beromy.

Tak, B skcepuMeHTax, npoBefaeHHbIX B 1926 r. lllteprom, Knayspom,
OctepmanomM, HabOmromanack audpakius myukoB He, He; Ha moBepxHOCTH
LiF. Tunwunas audpaknuoHHAas KapTHHA BKJIOYana B cebs 3epKaJbHO
OTpPaXEHHBI NY4OK M JBa CJIa0bIX OOKOBBIX JU(PPAaKIMOHHBIX ITydKa.
OpHako yxe IJIs CIeAyIOIero 3a renueM uHepTHoro rasa Ne cormacuo [10]
mudpaknus He oOHapyskeHa. Bo Bcex mocneayromux 063opax mo audypakiuu
aTOMOB M MOJICKYJ, HampuMep, B o03ope Pam3zes, ymoMHHaeTCs TOJBKO
mudpakaus Hy, He. Hakonen, B coBpemenHoM 0030pe ['yamana u Baxmana
[10] ormeuaercst, 9TO A0 IOCIEAHETO BPEMEHU MOJICKYJISIpHAs IU(PPaKIHS
HaOJII0aIach TOJMBKO y JIETKUX Ta30B ¢ Maccod M < 4my, rae My — Macca
aToma BOJOposa

B 1971 r. mnosBuiace pabora Buibsmca, B KOTOpO#l IpUBEIECHBI
ceenenust o audpakiun He va LiF goBonbHO BhICOKOTO mopsiaka. OmHaKo
JIPYTHX aHAJIOTHYHBIX paboT B 0030pe I'ynmana Het, a B pabote Bunbsmca He
YTBEPIKAACTCSl, UYTO MAKCHUMyMBI paccesiHusi OOYCJIOBJICHBI — YIPYTHM
OJTHOKPATHBIM TPOLECCOM THIA AU PAKIIUH.
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UTO MpOUCXOIUT C paccessHuEM MOJIEKYJ ipu M > 4my? Oka3anock, 9To
CYIIECTBYET HECKOJIBKO THIIOB paccesHus — An(dy3HOE, JIENEeCTKOBOE WU
paxyxHoe. 1 Bce Tpu THHA paccestHUS HE MMEIOT OTHOIICHHS K BOJHOBBIM
IpoLeccam, CIe10BaTENbHO, U K BOJIHAM e bpoiis.

JduddyszHoe paccessHue CBA3aHO € ancopOIMed aTOMOB WM MOJEKYI
MOBEPXHOCTHIO KPHUCTAIUIA U SIBIISICTCS HEYIIPYTUM PACCEIHUEM.

JlemecTkoBOe paccesiHue, BIiepBbie HaOmromasiieecs Llamem B 1931 r.
JUISL TIapOB METAJUIOB, a 3aTeM JJIs MHEepTHBIX ra3oB Ne, Ar cymiecTBeHHO
OTIMYaeTCs OT 3€PKAJBHOIO U OT AU(PPAKIHOHHOIO PacCEesHUH, HO OHO
TaKKe CBS3aHO C HEYNPYruMmu mpoieccamu. B 003ope ['yamaHa oTMeueHo,
9TO TEOPETHUECKOE PacCMOTPEHHME MEXaHU3Ma JIEECTKOBOTO PACCESIHUS C
UCIIONIb30BAaHMEM  KBAaHTOBBIX ~ 3aKOHOB  OKa3aJioch  OE3YCIICIIHBIM.
HeoOxonumo otmeTnts, 4TO paccesnue He mpuBoauT K audpaximioHHON
KapTHHE B TOH JK€ YCTAHOBKE, TJIe paccestHue Al SBISIETCS JIEHECTKOBBIM.

PamyxHOE  paccessHME ~ XapakTepu3yeTcs JABYMsS  MaKCHMyMaMH
WHTCHCUBHOCTH, TIOJIOKCHHE KOTOPBIX HE COBIAAAeT C MOJOXKCHHEM
3epKaIbHOTO0 WM AUQPAKIHOHHOTO MakcuMymoM. CormacHo 0030py
I'ynmana, BO3HHKHOBEHHE PayKHOTO PAcCESIHUS CBS3aHO B KJIACCHYECKOM
PacCMOTPEHUU C TEPHOIUYHOCTHIO TOTEHLHATA MOBEPXHOCTH KpPHUCTAILIA.
KBanTOBass  mHTepmperanus  pagy)kKHOTO  pacCcesHHs  CBOAMTCS K
NPENONOKEHHI0, YTO JBa HAOIIOMaeMBIX PpamgyXHbIX MaKCHMyMa
WHTCHCUBHOCTH  SIBJIIIOTCSL  OrMOArOIIeii MHOXXECTBA  MU(PPAKIIMOHHBIX
MAaKCUMYMOB, KOTOPBIC HE3aMETHBI U3-3a ci1aboro ux pa3peuICHus B OINbITax.
OnHaKo 3TO MPEATONI0KEHHE HE NOKA3aHO MPSIMBIMU 3KCIEPUMEHTaMH, U K
TOMY K€ CYIIECTBYIOT M JAPYIHE HHTEPIPETaly PaTyKHBIX MaKCHMYMOB,
HarpuMep, C TOMOINBI0 OJHO- MM ABYKPAaTHOTO CTOJKHOBEHHS aTOMOB
MOBEPXHOCTHIO MHUIIICHH.

CornacHo 0630py I'ynmana, nu¢pakiiMoHHbIE SIBICHUS HA IOBEPXHOCTH
METAJUIOB J0 CHX IOpP HAOJIONAMNCh TOJBKO IUIS JIETKHX Ta3oB, HAIpHMeED,
it He Ha Bombgpame, omnHako my4dku He mpu paccessHMM Ha TOH ke
CTPYKTYpE TPUBOIMIN TOJIBKO K KIIACCHYECKUM PaLYKHBIM d(hpeKTam.

Jns  Monekyn, COOCTBEHHBI T€OMETPHUUYECKHH pa3Mep KOTOPBIX
COOTBETCTBOBAJ JUIMHE BONHBI Ae bpoina, Hampumep, y Oyrana CiHio,
ypaBHeHHe Ae bpoiinsg He mpoBepsu1och COBCEM.

Takum 00pa3oM, M3 3KCIEPUMEHTOB CJEAYyeT, UYTO CIPaBeIMBOCTD
(opmyasl e bpoiins TBepno ycTaHOBIEHA TOJBKO B Y3KOM JMAIa30HE Macc
MHUKpPOYaCTHII.
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JLA.Illunumeia B padote [10] mokasain, yTo BoJHE ¢ bpoiis umeroT B
THIPOMEXaHUKE aHAJIOT — TaK Ha3bIBAEMYIO BHXPEBYIO IOpoxKy Kapmana.
IIpu oOTekaHWW Ten MOTOKOM KHUAKOCTH WM Ta3a MPH OIPEIeICHHBIX
YCIOBUSIX HAOJIOMACTCSI CAMOIPOM3BOJIBHOE U MEPUOANIECKOE 00pa3oBaHue
BUXpell Ha moBepxHOcTH Tena. OTnaesieHHe BHUXpEH OT Tena SIBISETCS
NPUYUHON ~ BO3HMKHOBEHHSI  TMEPUOJMYECKH  MCHSIOIIEHCS  CHJIbI,
MEPIICHIUKYIAPHON  HampaBJICHHWIO TMOTOKa. YacToTta CpeiBa  BUXPS
OTPENIENAETCS OUCHb MPOCTON 3aBUCHMOCTBIO

v=0,2 v/d

roe 0,2 — gumcmo Crpyxans; V — OTHOCHTENbHas CKOpoCTh Tema;, d —
HEKOTOpasi JUIMHA, XapaKTEPU3YyIOIasi pa3Mep Tela.

IIpuBeneHHass 3aBUCMMOCTD CIPaBEAINBA B IIMPOKOM JHANA30HE YHCEIN
Peiinonpaca Re = vd/u, roe p —KuHEMaTHYecKasi BSI3KOCTh CPEIbl, [IPHIEM
10?<Re <10°.

Mo manneiM Poxko [10], mpu Re ot 3,5-10° 1o 107 Buxpeo6pasopanue
BHOBb BO300HOBIseTCS. TakuMm 00pa3oM, ¢ ABIKYIIMMCS B CpEIE TEIOM
CBA3aH HEKOTOPBI BOJIHOBOM IPOLIECC, AHAJIOIMYHBIM TOMy, Kak C
JIBIXKYILEHCS B CpeJic MUKPOYACTULIEH CBSA3aHbI BOJHBI Aic bpoins.

JILA.IITMnuIBIHEIM pacCYUTaHo, YTO €CIM 4Yucio PeifHonbaca MeHseTcs
B unteppane ot 102 no 10°. To u Macca MHUKpOYACTHII, JJI1 KOTOPHIX MOJKET
HabJII0/IaThCs BOJIHOBOM MPOIECC, MOXET MeHAThe Juib B 10% pas. Eciu
MUHHMMAaJbHOE 3HAYEHUE MACCHI, IPEANOI0KUM, COOTBETCTBYET IIEKTPOHY,
TO BEPXHHMH MpeJeN COCTaBHT TOJIBKO 5 HYKJIOHHBIX MAacC, a C y4eTOM
JnaHHbIX Poxko »3ToT mpegen Bo3spactaer g0 150-200 HYKJIOHHBIX Macc.
BHyTpr e 3TOro WHTEpBana CyNIECTBYCT HEOOJIBIIOW WHTEpBAT Macc
MHUKpPOYACTHIl, HE OOJaalolmMX BOJHOBBIMH CBOHCTBaMH. 37€Ch, IpaBla,
ClefyeT clenaTh OrOBOPKY: BCE CKa3aHHOE OTHOCHUTCS HE CTOIBKO K
COOCTBEHHO MaccaM MHKPOYACTHL, CKOJBKO K MPOMU3BEACHHUIO ATUX MACC Ha
CKOPOCTh MHKPOYACTHIl B KOHKPETHBIX 3KCIIEPUMEHTaX, T. €. OJHU U Te Ke
Y4acTHLBI OyyT BECTH ce0sl 0-Pa3HOMY B 3aBUCMOCTH OT MX CKOPOCTH.

Ortcrona cienyer, uro npetoxxenue Jlyu ne bpoiins o ToMm, uTo Bce Tena
001aa10T BOJTHOBBIMM CBOMCTBAaMH, HETIPAaBOMEPHO U TNPEJCTABISAET COOOM
MOMBITKY ~ PAacIpOCTpaHEHMs 3a  JOIMYCTHMBIE  Ipelenbl  CBOWCTB,
00HapyXKEHHBIX B JOBOJIBHO Y3KOH o0siacT Macc U ckopocTeld. Bo-BTopbIX,
BHOBb IIOJHMMAETCAd BOIPOC O CYIIECTBOBAHUU CPEIbl, 3aMOIHSIOIIEH
BHYTPH- ¥ MEKaTOMHOE IIPOCTPAHCTBO, U 00 ee CBOMCTBax, B YaCTHOCTH 00
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ee KMHEMaTHIECKOW BS3KOCTH, T. €. BOIIPOC O CYIIECTBOBAHWU 3(upa U ero
CBOMCTBaXx.

OTcyTcTBHE WM HanmW4due B TpHpone 3(hupa HUKAK HE BBITCKAeT U3
KBaHTOBOH TEOpWH, YTBEpXKJACHHE 00 OTCYTCTBHHM CpEIsl B HEE BHECEHO
n3BHe n3 CrenuansHOW TEOPHH OTHOCHTEIBHOCTH DWHINTeHHa. KBanTOBOMH
MEXaHUKOW 3TO TOJIOKEHHE BOCIIPHHATO KaK caMo CO0OH pa3ymeromieecs.
A Takoil mapamerp, Kak KMHEMaTHuYecKas BSI3KOCTb, BPSI JIM MOXKET OBITh
NPUMEHEH K TepMHUHY «(pH3MYecKuil BakyyMm», €ClIi KOHKPETHO HE MMETh B
BUAY KMJKOCTh WJIM Ta3, O 4eM, UCIOJb3ys annapaT KBaHTOBOW MEXaHUKH,
JloraiaTbCsl HEBO3MOXKHO.

PazHuna B mocraHOBKE 3ajauM, TpeyIoKEeHHOM nae bpoinem wu
JLA.IInnuusiHBIM, 3aKII0YAaeTCS B pasHHLE MEXAYy (EeHOMEHOJoruei u
JTUHAMUKOM.

e Bpoiins B 1924 1. BEIIBUHYI THIIOTE3Y O TOM, YTO BCE TeIa 00IagaroT
BOJIHOBEIMH CBOICTBaMHU (POTOHOB, HE UMes B BUIY KaKHe-THO0 KOHKPETHBIC
(u3nUecKkne TPUYMHBI IS TaKkoro «obmamaHms». [IpocTo MpearnonoxuB
BCEOOIIHOCTh KBAHTOBHIX 3aKOHOB, UTO CaMoO IO cebe SBISETCS IMOCTYIIATOM.
Hukakoro mexaHm3Ma, MPOSCHSIOMETO 3TO OOCTOSTEIHCTBO, BHYTPEHHIX
CYIIHOCTEeW NPUYUH TaKOro IIOJIOKEHUS B mpupoje Ae bpoiinem He ObuIO
BBIJIBUHYTO.

JLA.IIIunuuplH e BCKPbUI MEXaHU3M SBJICHUS, €r0 CYIIHOCTb. JTO
Cpasy ke ONpeNIeNUyIo Te OIpaHUYCHHUS, B IpeiesaX KOTOPhIX SBJICHUE HMEeT
MecTo. BekprlB MexaHu3M aBieHMd, [IMNMUIBIH TeM caMbIM HOCTaBHII
BOOPOC M O COCTaB/SIIOIIMX JTOrMO MEXaHHW3Ma, B YaCTHOCTH, O
HEOOXOIMMOCTH CYIIIECTBOBAHHUS B MPUPOJIC BHYTPH- U MEKATOMHOU CPEIIBL,
YTO HMKAaK HE MOTIJIO BBITEKaTh U3 MpeaniokeHus ne bpoins. A cneactBus,
BEITEKAIOMIE W3 (paKTa CYIIECTBOBAHUS B MPHPOJEC TAKOW CPEIbl, BEIXOIAT
JIaJIeKO 32 Mpeesbl HOCTAHOBKU TOJBKO aHHOTO BOIIPOCA.

CymiecTByeT W €lI€ OAMH CYLIECTBEHHBIH MOMEHT B KBaHTOBOMU
MexaHuke. l3BecTHO, 4To (OTOH TMpEACTaBIseT COOOW HEKOTOPBIit
NEPUOANYECKUN BOJIHOBOM IpOLECC, €ro CyIMHOCThb. [loaToMy s Hero
pealbHO CYIIECTBYET HE TONBKO AUMPAKIusi, HO W HHTEPHEPCHIHS.
MuxkpodacTHIbl caMH o cebe He NMPEeACTaBIAIOT co00il MmakeTa BOJH, OHU
JIOKQJIU30BaHbI B MPOCTPaHCTBE (MHAYe Kak BOOOIIE OOBSCHUTH TOYEUHOCTh
MHUKpPOYACTHI] B KBaHTOBOH Mexanuke?). Iloatomy s HMX HaOmronanack
TONBKO IUdpaknus, a uHTeppepeHIus He oOHapyxkeHa. [laxe it
JJIEKTPOHOB BO3MOJKHOCTh MHTEP(EpPEHIINH BEChbMa COMHHTENBHA, TaK Kak
COOTBETCTBYIOIINE SIBJICHUSI MOT'YT MHTEPIPETUPOBATHCS CAMBIX Pa3JIMYHBIM
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obpa3om, HampuUMep, CTATUCTHUECKH WITH TIOCPEICTBOM CO3IaHUS YaCTHIIAMH
COMYTCTBYIOIIHUX BOJIH Wi Buxpeld Kapmana. Cama sxe nudpakuus sBIseTCs
MPOSIBIICHHEM HE BOJIHOBBIX CBOWCTB YACTHI[, a BOJIHOBBIX CBOWCTB
B3alMOJEHCTBYIOIEN C HUMH CPEXbl, BOJIHOBBIX CBOMCTB B3aMMOJAEHCTBHUSA
YaCTHUI[ C OKPYKAIOMIMMHU UX TeJTaMH. A 3T0O OOJbIIas pa3HHLA.

3.3.3. O ¢pu3HuecKoii CyIHOCTH BOJIHOBOH (QyHKIMHI

B 1926 r. aBcrpuiickuii ¢usuk LlpenuHrep BBIBENT CBOE 3HAMEHHTOC
yYpaBHEHHE, OTIMCHIBAIOIIEE U3MEHEHHS BO BPEMEHH KBAaHTOBBIX OOBEKTOB.
3anmmreM BOJHOBOE ypaBHEHHUE e bpoitns:

dy P

rae y — BoJHOBast GyHKuwst; /i = h/27, a p — uMmynbc, TpuIeM
p=mv; p>=m&?2=2m[E —u(r)].

3mech M — Macca YacTHIIBI, KOJEOIIOMIEHCS B CHIIOBOM TToJie, £ — morHas
SHeprusi 4actuipl, a U(r) — ee MOTCHUIWANbHAS JHEPIUs B ITOM [MOJE,
3aBUCSIIAsL OT €€ IMOJIOKEHHsI U 3HaueHHus KoopauHat I. Torama, moacraBuB
HMITYJIbC YAaCTULbl B YpaBHEHUE Ji¢ bpoilisi, 0ayYyuM BOJIHOBOE YpaBHEHUE
lpenunrepa:

2m
Ay—-——I[E-um]y=0.
hz

Omneparop Jlamaca A yYuTBIBaeT TPU MPOCTPAHCTBEHHBIX KOOPIUHATHI:

d? d? d?
A= + +
dx? dy? dz?

BonnoBoMy ypaBHeHuro Illpenunrepa B NpUHIUIE YIOBIETBOPSET
nrobast  QyHKUMS, WMeolas NPUPOJY BOJHBI, PACIPOCTPaHSIONIEHCS B
MPOCTPAHCTBE KAKOH-IN00 (PHU3NUECKOi BEJTHMYHHBL, T. €.
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r

y=ylo{t- —7]
C

TIPY 9acTOTe KoeOaHui
w=E-u(r)/h,

IPU 3TOM CYIIHOCTH -(DYHKIMHM KaK (PU3NUECKON BEIUYHMHBI MOXKET OBITh
caMoil pa3HOOOpa3HOi. DTa CYIIHOCTH HE MOXET OBITh HENOCPEICTBEHHO
yCTaHOBIICHa (haKTOM yJOBJIETBOpeHHs ypaBHeHHIO lllpenunrepa To4HO Tak
e, KaK W CYIIHOCTh JII000H (DM3MUEecCKON BETUYMHBI HE MOXKET OBITh
OJTHO3HAYHO YCTAaHOBJICHA Ha OCHOBE YAOBIICTBOPEHHMS €€ KaKOMy ObI TO HH
OpUTO (pHM3HYECKOMY ypaBHEHHIO. DTO OOYCIIOBJIEHO TEM, YTO OJAWHAKOBBHIMU
YPaBHEHHUSMH OIIHMCHIBAIOTCS CaMble Pa3HOOOPA3HBIE IPOIIECCHI.

B cBsa3u TeM, 4TO B KBAaHTOBOH MEXAaHUKE HE pacCMaTpUBaeTCs
CTPYKTYpa 3JIEKTPOHA U MPHUPOJA BCEX €r0 MapaMeTpOB, TO COOTBETCTBEHHO
HE MOXET pPaccMaTpuUBaTbCcd M JEWCTBUTENBHO HE PAacCMaTpUBAETCS
MEXaHU3M, 00ECHEeYHBUIMK MOSBJICHHE JJIEKTPOHA B TOH WM MHOW TOYKE
IMPpOCTpaHCTBAa B TOT HUJIN WHOM MOMEHT BPEMCHHU. Ho TIOCKOJIbKY IMOBEACHUEC
3JIEKTPOHAa BO BHYTPUATOMHOM IIPOCTPAHCTBE TpeOyeT ONMMCaHHs, OCTAeTCs
JMIIb OJIMH IIyTh — IOA00paTh HEKOTOPHIH aOCTPaKTHBIA MareMaTHYeCKHi
ammapar, KOTOPBIM ObUTO OBl YIOOHO TIOJB30BATHCA NPU PEUICHUU
KOHKPETHBIX 3a/1a4. Takol MareMaTHdecKuil anmapar u ObLT Mogo0paH: 3TO
MaTeMaTHYECKUil alnapaT TEOPHUH BEPOSTHOCTEN.

Kak wm3BecTHO, B HacTosmlee BpeMsl MpPHHATA TPAaKTOBKA KBajpaTa -
(YHKIIMM KaK TUIOTHOCTH BEPOSTHOCTH HAaXOXKICHUS 3JIEKTPOHA B JTAHHOMN
TOYKE MPOCTPAHCTBA BHYTPH aTroma. Takas TpakTOBKa B IPUHIIMIE
UTHOPHpYET (HU3HKY IpoIiecca U HUKAK He OOBSICHSET, II0UeMy K€, 0 KaKUM
INpuYruHaM JBJICKTPOH, I/IMeIOHII/Iﬁ TOYCYHBIC pPasMEphl, B Ka)KI[Oﬁ TOYKEC
BHYTPHUAaTOMHOI'O IIPOCTPAHCTBA NOSIBJIAETCS UMEHHO C TAKOH BEPOSTHOCTBIO.

TpakToBKa BOJNHOBOW (YHKUMH KaK IUIOTHOCTH  BEPOSTHOCTH
MPUHIUIIAAIBHO CHUMAET BONPOC O CYTU BHYTPEHHETO yCTpOﬁCTB TOMa H
CO3/1aeT BIIEYATIEHHE O TOM, YTO HHKAaKOTO BHYTPEHHETO MEXaHH3Ma,
PEryIUpYIOLIEro MOJOKEHUE DIEKTpOHa B atoMme, HeT BooOme. IIpu sTom
Jake Takhe OCHOBOIOJAraiollie MOMEHTHI, KaK CTAalMOHAPHOCTH OpPOWT
JJIEKTPOHOB, HHUKAKOro OOBSICHEHMs He mosydaroT. He cuurath xe 3a
OOBSCHEHHE CTAIMOHAPHOCTH TPEUIOKeHHYI0 bopoMm 3aMkHyTOCTH OpOUT
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WM [IEJI0€ YHCIIO BOJTH, YKJIaIBIBAIOIINXCS HA opOuTe! A mouemy, HampuMmep,
opOuTa HE CTAIMOHAPHA, €CIIM HA HEll YKIIagbIBACTCs HE IIET0€ YHCIIO BOJH?
ITouemy Takas cucrema HeycToiunBa? UeMm (u3MUecKH OTIMYAETCS IIETOE
YHCIO BOJIH OT HE MEJNOTo, MOYeMy IPH HE LEJOM YHCIIE BOJNH OpOHTa
CTaHOBUTCA HeycToiunBoi? Ha Bce 3TO OTBeTa HET.

Heo6xoaumo 3ameTnTs, 4TO MoJe3HOCTh ypaBHeHus llpenunrepa Boce
HE CTaBUTCS MOJA COMHEHHE. OTO YpaBHEHHE IO3BOJWIO MpecKa3aTh
OoJIbIIOE YHCIO SIBJIEHUH aTOMHON (M3MKH, BBIYHCIHTH HaOJIOJaeMble
XapaKTEepUCTUKU aTOMHBIX CHCTEM, B TOM HYHCJI€ YPOBHH JHEPIUU aTOMOB,
U3MEHEHUE CHEKTPOB aTOMOB IOJ BJIUSHHEM 3JEKTPUUECKUX M MAarHUTHBIX
nojel u T. . Bce 310 roBOpHUT 0 TOM, uTO ypaBHeHue lllpeaunrepa peansHo
OTpakaeT NPHUPOJHBIC BHYTPUATOMHBIE IIPOLIECCH U HAXOJUTCA B COTJIACUU C
¢usnueckoit peampHOCTRIO. HO ¢mimocodckas TpakToBKa e€ro pemeHHi
KpaiiHe HeynauHa. Ecim BonmHOBas (QyHKIMSA — 3TO TOJBKO «IIJIOTHOCTh
BEPOSITHOCTH», TO HH O KaKOM BHYTPCHHEM MEXaHH3ME, PETyIHPYIOIIEM
TMIOJIO’KCHHE 3JIEKTPOHA B aTOME, HE MOXKET OBITh M PEUH, TAKOTO MEXaHNU3Ma
MPOCTO HET, ¥ HU B YeM pa3dupaTbcsi HE HANO, MOTOMY YTO 3TO BCE PaBHO
6ecnionezHo.  Taxas TPaKTOBKA a0CONIOTH3MPYET HaIle HE3HAHHUE
MUKPOMHpA U HaKJIaJbIBAa€T OTPAHUYEHUS HA MO3HABATEIbHbIE BOZMOXKHOCTH
gyenoBeka. [losToMmy, eciM mNpHHMMAaTh BO BHHUMAaHHE PEISTHUBU3M,
OTHOCUTEJIbHOCTh HAlIUX 3HAHMM, ClIEelyeT NOUCKaThb APYrodl MyTh, TaKO,
KOTOPBIM MO3BONKI OBl pa3sBUBAThCSA HAIIMM MPEACTaBICHUSIM O CTPYKTYpe
aToMa. A 3TO aBTOMAaTHYECKHM O3HauyaT HEOOXOIUMOCTh OTKa3a OT
BEPOSITHOCTHON TPAKTOBKH BOJIHOBOH (DyHKIIHH.

Lenecoobpa3sHO BCHOMHHTH, YTO HEKOTOPHIE HCCIECAOBATENN JaBHO
o0paTHiIM BHUMaHHE Ha BO3MOXHOCTb MHOMW, HE BEPOATHOCTHOH TPaKTOBKH
BomHOBOH ¢yEkmmu. Eme B 1926 1. cpasy mocme crateu Illpenmarepa
Manenynrom ObUTO TTOKa3aHo, 4To ypaBHeHue Llpeaunrepa orpaxaer coboin
CTaIlIOHApHBIE TIOTOKM HEKoeH cpenbl. COOTBETCTBYIOIINE NMPE0Opa30BaHUS
MO3BOJIIIOT IpEACTaBUTh ypaBHeHue lllpenuHrepa B IrHapoAHHaAMHYECKON
dbopMe, B KOTOpPOH BCE OCHOBHBIC MOMEHTHI KBAaHTOBOH MOJEIM aToMa
coxpaHeHbl. B cBoell crarbe ManenyHr roBOPUT O «THAPOJUHAMHUKE
KOHTHHYYMa», OCTaBJISIs1 OTKPHITBIM BOIIPOC O MPUPOJIE 3TOTO KOHTH-HYyMa.
IIpu 3TOM y HEro MOSIBIAIOTCS BCE TMAPOMEXaHWYECKHE Mapa-MEeTphl 3TOrO
KOHTHHYyMa, B TOM YHCJI€ ¥ MaccoBas IJIOTHOCTH [6],

Ha BO3MOXHOCTH TpPAaKTOBKM BOJHOBOH (YHKIMH KakK MaccOBOH
TUIOTHOCTH BHYTpHATOMHOMU cpebl B 1940 r. oOpaTuil BHUMaHHE DIIMHTTOH.
On 3ameTwy, 4TO «...001ee TOCIENOBaTEIbHBIM M CO3BYYHBIM JyXY
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KBaHTOBOM MEXaHUKH TIOJXOJOM SIBISETCS, BO3MOXKHO, TPUITHUCHIBAHNE
IUIOTHOCTH HETOCPECTBEHHO BOJHOBOW (YHKIIMH C pAacCIIEIUICHHEM TI0
HOMUHAIIFHO OECKOHEYHOMY BOJIHOBOMY (poHTY. WHTerpupoBaHHE 3TOI
IUIOTHOCTH TI0 BCEMY TPEXMEPHOMY IPOCTPAHCTBY JAl0 OBl TOTZA 3HAYCHHE
MAacChl YaCTHIIBL, IPECTAaBICHHON BOJHOW WJIM BOJIHOBBIM HakeToM [7; 11, C.
199].

CaMa BO3MOXXHOCTh TPAKTOBKM BOJHOBOW (DYHKIIMM KaK MAacCCOBOWM
IUIOTHOCTH 3aCTaBJIICT MOCTaBUTh BOIPOC O MPUPOAE BHYTPHATOMHOI
cpenbl, 00 ee mapaMeTpax, CTPYKTYPE U HAINPaBICHHUSX JBMKCHHS MOTOKOB,
9T0 HEW30€XKHO MPHBOJAUT K HEOOXOJMMOCTH IOJIHOTO IIepecMOTpa
IUTAHETAPHOH MOJIEIM aToOMa, HE MpeayCMaTpUBAIOIICH BHYTPH aToMa
HUKakoW cpenpl. Hanuuyume cpeabl B CBOIO odepeab IMO3BOJISIET MOCTABUTH
BOIIPOC O THIPOMEXaHWYECKMX CHJIaX BHYTPH aToMa, O NPHUMEHHMOCTH
THIPOMEXAaHMYECKUX 3aKOHOB, THAPOMEXAHUYECKHX MOJETSIX, O MHOTOM
TaKOM, O YeM IPHU BEPOSITHOCTHBIX TPAKTOBKAX HE MOXKET HITH U PEYH.

IMomo6Hast mpopaboTka OBIIa BBHIIOTHEHA aBTOPOM HACTOSIIEH paboTEHI,
B pe3yibTaTe 4ero OBUTH CO3JaHbl BUXPEBHIE MOJAETH aTOMOB, B KOTOPBIX
MOJyJIb BOTHOBOHM (PYHKITUH HOXYYHI TPAKTOBKY KaK MaccoBast INIOTHOCTh U
B KOTOpI)IX C€CTCCTBCHHOC 06"I)SICHCHI/IC HaIllJIU BCE HpI/IHI_[I/IHI)I KBaHTOBOﬁ
MECXaHUKMU.

3.3.4. CooTHomieHne HeonmpeneaeHnocreii I'eiizendepra

Kak wu3BecTHO, CoOOTHOILICHHE HeompeaeacHHocTell [eit3enbepra,
oTkpbIToe UM B 1927 1. [1], ecTh pyHIaMeHTANbHOE MOJIOKEHHE KBAaHTOBOM
TEOpUH. OTO COOTHOLICHHE YTBEpP)KIaeT, YTO HE CYIIECTBYeT TaKuX
COCTOSIHUH (I)I/BI/I‘-IGCKOﬁ CHCTCMBI, B KOTOPBIX JBC JIMHAMHYCCKUEC
nepeMeHHble 4 U B HMMEIOT BIIOJHE OIpeJelieHHOe 3HAa4yeHHe, €CIH 3TH
NepeMEHHBIE CONPSDKEHBI PYT ¢ APYIOM B JIyXe raMUIIbTOHOBA hopMausma,
T. €. €CIIH 3TU MIEPEMEHHBIC BEIIMIUHBI, C OHOW CTOPOHBI, HE3aBUCUMEI APYT
OT Apyra, HO C JIPYroil — CBSI3aHBI OPYT C IPYroM oOmMM (HU3HIECKUM
3aKkOHOM. HeTodHOCTP B W3MEpEeHHSAX TMpH HSTOM CBsi3aHA HE C
HECOBEPIICHCTBOM  W3MEPHUTENIFHOW TEXHHKH, a C OOBEKTUBHBIMU
CBOWCTBAMH HccleqyeMor cucteMbl. KommdecTBeHHas (QOpMyITHpOBKA
COOTHOIIIEHHE HEONPEAEICHHOCTEH TaKkoBa: NPOW3BEACHHUE IMOTPEHIHOCTEN
KaHOHUYECKHN CONPSXKECHHBIX BEJIMYUH HE MOXKET OBITH I10 TOPAAKY BEJINYUH
MeHbIIIEe mocTossHHoM ITnanka h, 1. e.

A AAB>h=h/2=n.
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KaHOHMYECKM CONMPSDKCHHBIMH — BEJIMYHHAMHU  SIBILTIOTCS,, HAIPUMED,
KOOPAWHATHI IIEHTPA HWHEPIUH CHUCTEMBI (J; M COOTBETCTBYIOIIAs JSTOM
KOOPJMHATE KOMIIOHEHTA HMITYJIbCA Pg; YTOJ MOBOPOTa CHCTEMbI BOKPYT
HEKOTOPOM OCH ¥; ¥ TIPOEKIMS MOMEHT KOJIUECTBA ABMKCHHUS Ha 3Ty OCh |, 1
T. 1. COOTBETCTBEHHO

Aq(zApaZh, Al)zAIzzh.

To ke OTHOCHUTCSI K COOTHOIIICHUIO HeOHpeHeHeHHOCTeﬁ KOOpAWHATBI U
HUMITYJIbCa MUKPOYACTUIIbI, a TAKKE SHEPTUHU U BPEMCHU!

A px Ax>10/2; A p, Av>10/2; A p, Az>1/2; A EAt > h.

B nmreparype MOKHO BBIAENUTH TPU YTBEP)KICHUS, OTHOCSIIHECS K
COOTHOIIICHHIO HeompeaenenHocTei [ efizendepra:

1. CooTHomeHHE HEOPENEIEHHOCTEH €CTh CIEACTBHE YCTPOMHCTBa
MPUPOJIBI, @ HE CICACTBUE HECOBEPIICHCTBA N3MEPHUTEIBLHON TEXHUKH;

2. YKazaHHbIE COOTHOIICHMS B NMPUHIMWIE CIIPABEMJIMBBI U1 BceX 0e3
HUCKJIIOUCHUS SIBJICHUM;

3. B cBa3u ¢ wManocThio mocTosgHHOW [InmaHka cooTHouIeHHE
HEOIPEICNICHHOCTE CYIECTBEHHBIM 00pa3oM MpOSIBISETCS TOJBKO B
MHUKPOMHUPE U HE MPOSBIIAECTCS MAaKpOMHUPE.

Bce Tpu yTBEpKICHNS HEBEPHBI.

1. Ecim B MHKpO- W MakpoMHpe [UII W3MEPEHUS HCIIOIb30BaATh
MHUKpOYaCTHIBI, HAapuMep, GOToH, TO mpuMeHeHne (OTOHA T M3MEPEHUS
B MHKPOMHpE OKa)KET CYIIECTBEHHOE BO3/CHCTBHE HA MU3MEPSEMBIH OOBEKT
U3-32 MX COM3MEpPHMOCTH XOTs Obl mo macce. Ha makpooObekT ¢oToH,
KOHEYHO e, He OK@XET CYIIECTBEHHOTO  BO3JACHCTBHS  H3-3a
Hecom3Mepumoctn Macc. OnHAKoO, ecnM Uil H3MEPEHHsS ITOJIOKCHUS
MaKpooOBbEKTa NMPUMEPUTH MOJOOHBIA K€ MaKpOOOBEKT, TO 3[ECh TaKKE
CKa)KeTCsl COOTHOIIICHUE HEOIpeeICHHOCTEe!H, KOHEYHO, TIPU ITOM BEJIMYMHA,
CTosAIIasg B IPaBOM YacTu ypaBHEHUs, OyIeT yke He PaBHA IOCTOSHHOU
Ilmanka, a Oyner 3HaumrTensHO Oombmie ee. IlosTomMy, B mpuHIMIIE,
COOTHOIIIEHHE HEOTPEIEICHHOCTEH MOXET CYIIEeCTBOBAThH Be3Je, Ha JIOOOM
YpOBHE OpTaHU3allM MaTepUH M HUKaKOW CHeHu(UKH MHUKPOMHpPA B 3TOM
BOIIPOCE HET.

2. B yKka3aHHBIX COOTHOIICHHAX HEOIpeneeHHOCTH [eii3eHOepra B
NpaBOi 4YacTH HEpaBeHCTBa CTOMT TocrosHHas Ilmanmka h. Opnnako
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nocrosHHas Ilnanka h = 2nh — 370 KOA(QQHUIMEHT MPONOPIHOHATIBHOCTH B
BBIPQKCHUH

E =hv,

rae E u v — sHeprus u gactoTa (OTOHA COOTBETCTBEHHO, T. €. IIOCTOSHHAS h
MMEEeT 3JIEKTPOMAarHUTHYI0 CYIIHOCTh M MOXXET OTpakaTb COOOH JIHIIb
cnemuduKy  DIICKTPOMAarHUTHBIX  siBIeHWi.  OpgHako — Hapsay — C
JJIEKTPOMArHUTHBIMH B3aUMOJCHCTBHSIMHU, OJHHM M3 HapaMeTpOB KOTOPBIX
ABJsIeTc mocTosiHHas IlnaHka, B mpupoJie CyLIECTBYIOT, 10 KpaifHe#l Mepe,
eme Tpu ApYrux (yHAaMEHTAIBHBIX B3aUMOJCHCTBUS — sJepHbIC clalkble,
SlepHble CWIBHBIE M TIpaBUTallMOHHble. [locnenHue oTiMyaroTcss OT
3JIEKTPOMArHUTHOTO 110 SHEPTHH B3anMozeicTsus Ha 37 (!) mopsaKoB.

SlnepHble B3aMMOJCHCTBHS KAYeCTBEHHO U KOJIMYECTBEHHO 3HAUUTEIILHO
OTJIMYAIOTCSA OT 3JEeKTpoMarseTnsmMa. Kpome TOro, OHH MMEIOT HHYIO, YeM
JIEKTPOMAarHeT3M (Gu3H4ecKyto npupony. CiezoBaTelIbHO, HET HHKAKOI'O
OCHOBAaHHS HCIIOJNB30BaTh IIOCTOSHHYI0 [lmaHka 1ius  Bcex BHIOB
B3aMMOJCHCTBHS.

CooTHolleHne HeompeaeneHHocTe ['eifsenOepra, B KOTOpO€ BXOIUT
nocrosiHHas Ilnanka, umeromias 3JIEKTPOMATHUTHYIO IIPUPOLY, MOXKHO
CUNTATh CHOPABCAJIMBBIM TOJBKO MNPUMCEHUTCIBHO K JJICKTPOMArnuTHBIM U
ONTUYCCKUM U3BMCPCHUAM, B KOTOPLIX HCHOJIB3YIOTCA J3JICKTPOMArHUTHBIC
MOJISL MJIM ONITUYECKOE M3JTydeHHe. DTO COOTHOIIEHHE HElb3sl UCII0JIb30BaTh,
KOT'Zla B OCHOBY M3MEPCHUI MOJIOKEHBI HE 3JIEKTPOMarHUTHBIC IPUHLMIIEL. B
9TOM Clly4ae, MO-BHAUMOMY, MOKHO COCTaBUTH HEPABEHCTBO, aHAIOTHYHOE
COOTHOLICHHIO HeolpeaeJIeHHoCTH [ eii3eH0epra, HO B IPaBOM €ro 4acTH ykKe
He JOJDKHA CTOATh IIOCTOsIHHAs IlmaHka, a JOJDKHAa HAXOAUTHCS WHAs
BENIMYMHA, XapaKTepH3ylollas TOT BHJ IIOJIS, KOTOPBIA HCIIOJB30BAaH [UIS
m3Mepenus. Ecnmu 9To, Hampumep, TpaBUTalMOHHOE II0Je, TO CIIpaBa
OKa)XeTCs BEIMYMHA, MOPSAOK KOTOpOH OydeT OTIMYaThCsl B MEHBIIYIO
CTOPOHY Ha Te ke 36 eqUHHUII, T. €. BCe U3MEPEHHsI MOT'YT OBITh B NPUHLIUIIE
Ha 36 MOpSAAKOB TOYHEE, YeM TMpPH HU3MEPEHHUU DJICKTPOMArHUTHBIM
CIOCOOOM, MOTOMY YTO BJIMSTHHE W3MEPHUTENLHOTO NpHUOOpa B 3TOM Cilyyae
okaxkercs Ha 36 mopsakoB crnabee. [IpaBaa, ecTh HEKOTOpast 0COOEHHOCTh B
IrpaBUTAIMOHHBIX U3MEPCHUAX: HUKTO €HIC HE IMPOBOANII TAKUX U3MEPCHUU
Ha ypOBHE MHKPOMHpA, OJHAKO 3TO BOBCE HE O3HAYACT NPHUHLMUIUAIBHON
HEBO3MOXHOCTH TaKHX U3MEPEHHUI.
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Her HHKaKoro oCHOBaHHS IIOJIATaTh, YTO BCE KBAHTHI SHEPTHUH, (OPMEI
KOTOPOH YK€ W3BECTHHI M, TeM OoJiee, KOTOPHIE eIlle HEW3BECTHHI, NMEIOT
JJEKTPOMArHUTHYIO Tmpupony. HaoOopoT, KBaHTHI SOCPHBIX CHI U
TPaBUTAIIMOHHBIX TIOJEW, €CIHM TOJNBKO OHH CYIIECTBYIOT, 00S3aTENBFHO
JOJDKHBl HMMETh HE OJJEKTPOMAarHUTHYK IPHUPOAY, CIEIOBATENBHO,
nocrosiHHas [lnaHka Kak BENMYMHA, XapaKTEpPU3YIOIIasl JIEKTPOMAarHUTHbBIE
B3aUMOJCHCTBUS, HE JODKHA UMETh OTHOLIEHUS HH K SIEPHBIM
B3aUMOJICHCTBUSIM, HM K TpaBUTAllMM. TOYHO TaK e, eCIH H3MEpPEHUs
KaKHX-TM00 MaKpOOOBEKTOB MPOBOIUTH C MOMOIIBIO, CKaKeM, CTPYH rasa,
TO TOTJa aHAJOrOM KBaHTa OyAeT BEIMYMHA, XapaKTCPU3YIOIAs YHEPTHIO
OJHOW MOJIEKYJIBI I'a3a.

U3 ckazaHHOTO ClleAlyeT, UTO AJIsl TOUYHBIX U3MEPEHUI, KaKk B MAaKPOMHUPE,
TaKk ¥ B MHKPOMHpPE HYKHO IPHMEHATH IIOJIsI, OONajaromiee KBAaHTAMU
SHEPruu, HECOU3MEPUMO MAJIBIMU 10 CPABHEHHUIO C SHEPTUSMU U3MEPSIEMBIX
00BEeKTOB. B MuKpoMHupe 1 H3y4eHUsI CBOUCTB OTACITHHBIX MUKPOOOHEKTOB
HY>KHO TIPOBOJMTH M3MEPEHHS HE AIEKTPOMArHUTHBIM CIOCOOOM, a WHBIM,
€CJIM HY’KHO MOBBIIIATh TOYHOCTh U3MeEpEeHUs. KakuM UMEHHO — OKa MOXKET
OBITh 1 HEM3BECTHO, HO HEN30E)KHO CYIICSCTBYIOIINM HITH, TI0 KpaifHel Mepe,
BO3MOJKHBIM, IOCKOJBKY JpOOJCHHE MaTepuu OeClpenesibHO, €CIi U B
CaMoOM JIeJI€ «...’JIEKTPOH TaK e HeucuyeprnaeM, Kak U aToM».

3. B yTBepXKICHHHM, YTO COOTHOIICHHE HEONPEIEICHHOCTEH eCcTh
YCTPOICTBO MPUPOJBI, a HE CIEACTBHE U3MEPEHUH, CKa3bIBAETCS TPOSBICHHE
CBOCOOPA3HOTO TOMOIICHTPH3MA, MaKE COJMIICH3MAa, B COOTBETCTBHU C
KOTOPBIM MHp CYIIECTBYET HOCTOJIBKY, TOCKOJIBKY MBI 00 3TOM 3HaeM. 3/1eCh
MOKHO pacCMOTPETh TAK)KE HEKOTOPYIO aHAJIOTHIO.

Ecnu B KakoW-TO 3JEKTPUYECKON CETH €CTh HANpPSDKEHUE WM OHO TaM
OTCYTCTBYET, TO 3TO HE 3aBHCHT OT TOTO, 3HAEM MBI 00 3TOM HJIM HE 3HaeM.
st 3TOro MOXKET OKa3aTbCsl CKOJIBKO YIOJHO NPUYMH, HO TOJIBKO HE
HaJIMYME Halero 3HaHus 0 HeM. OT TOro, M3MEpPUM JIM MBI 3TO HaIpsDKEHUE
WIA HET, MU3MCHATCA HallW 3HAaHWA O HaJIW4YUHU HWJIN OTCYTCTBUA ITOrO
HalpsKEHUsA, HO CaMO D3TO HAIIPSAXKCHHUC 6yneT CyHmeCTBOBaTh B CCTU HIIU
OTCYTCTBOBATh TaM — COBCPIICHHO HC 3aBUCHUT OT (l)aKTa U3MEpPCHUs.

Teopust U3MEpEHH yUUT: YTOOBI HE BHOCUTH B HU3MEPSIEMbIE BEIMUUHBI
3HAUMTENBHBIX TIOTPEUTHOCTEH, HYKHO HWMETh HW3MEPHUTENbHBIH Mpuoop,
BJIMIHUE KOTOPOI'0 Ha pE3yJIbTAaThbl H3MepeHHﬁ HC BBIXOJUT 3a JONYCTHUMBIC
npenensl. Hampumep, HanpspkeHUE B DJEKTPUUECKOM LENH  HU3MEPSIOT
BOJITMETPOM, KOTOPBIM BCerjaa HCKakaeT M3MEpPSEMOE HaIpsDKEHUE, eClH
croco0 W3MepeHHsT He KOMIICHCAIMOHHBIA. UTOOBI TO BO3MOKHOCTH
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YMEHBIINTh IIOTPEITHOCTh W3MEPEHHUS, HYXHO TNPUMEHATH BBICOKOOMHBIC
BOJIETMETPHI, OTOHMPAONIe MHHUMYM JHEPTUH y HWCTOYHHKA HATPSIKCHUS.
YeM MeHbIIE SHEPTUH OyIeT IMOTpadueHO HAa M3MEPEHHUs, TeM MEHbIIe Oyaer
HCKa)KEHO HM3MepseMoe HampsDKeHHE. Bo BceX ciydasx BONBTMETP IOJDKEH
OBITh TakuM, 4YTOOBI BHOCHMAas WM IIOTPEIIHOCTh ObUTa OB MEHbBIIE
mormyctuMoi. Hedro aHamormdHOE HODKHO OBITH OOECIEYeHO W TpH
BBINIOJTHEHUH W3MEPEHUH IapaMeTpoB MHUKPOYACTUIIBI B MHKPOMHpE —
KOOPJHMHAT, UIMITYJIbCA, MOMEHTA UHEPLUH, SJHEPTHHU U T.I1.

Camoe r00OMIBITHOE, YTO JaKe NMPU HE KOMIIEHCAIMOHHBIX METO/aX
M3MEpEHUHl, eclIM N3BECTHBI MapaMeTPbl CETH U MapaMeTpbl BOJIBTMETPA, TO
BCET/Ia MO’KHO BBICUMTATh IO JIAHHBIM ITOJKIIOYEHHOTO K CETH BOJIBTMETPA,
Kakoe HampspKeHHe B CeTH OyJeT, eciii BOJIBTMETpP yOpath, T. €. Mbl MOXKEM
TOYHO 3HATh HANpPsDKEHHE B CETH B OTCYTCTBHE HM3MEPHUTEIHHON TEXHHKH,
KOHEYHO, TOCJE TPOBEICHUS W3MEpeHui. [IpUMEHHTENBPHO K SBICHUSM
MHKpPOMHpa 3TO O3Ha4daeT, 9YTO H3MEpsSeMbIi OOBEKT WMeeT W HEeKHl
UMITYJIbC, U HEKYI0 KOOPAMHATY, KOTOPBIE TOXE CYIIECTBOBAJH, HO KOTOPHIE
3aTeM OBLIM MCKa)KEHBI M3MEPEHISIMA. M eclT MBI XOTHM IPOBECTH TOYHBIE
W3MEPEHUs, TO TOJDKHEI T03a00TUTHCSI O HOBBIX M3MEPHUTEIBHBIX CPEICTBAX,
KOTOpBIE MCKa3WInW Obl pe3ylbTaThl HM3MEPEHHH TOJNBKO B JOMYCTUMBIX
npejenax.

CooTtHoulenue HeomnpezneneHHocTel ['eiizenbepra sBisieT co0oil mpumep
abcoJroTU3Ma JOCTUTHYTHIX 3HAaHWH, B JaHHOM ciydae aOCcoJIoTH3Ma
KBaHTOBOH 2JIEKTPOMarHUTHOW KapTHHBI (DU3MYECKHX SIBJICHUH MHKPOMHpA.
W3  cymecTByrOInuX  TPaKTOBOK  COOTHONICHHWS  HEOMPEACICHHOCTH
IeiizenOepra mpsMo BEITEKAET, YTO SBJICHHS CYIIECTBYIOT JIAIIb MOCTOJBKY,
MOCKOJNIBKY OHH WMEIOT OTpaKeHHWs B HAmMX rojoBax. Ecmm mepBoe
MOJIOXKCHAE eCTh NpeHeOpe)KeHHe PENATHBH3MOM  HAIUX  3HAHUH,
a0COTFOTU3AINS JOCTUTHYTOTO YPOBHS 3HAHUH, TO BTOPOE — 3TO YACTCHUIIHI
HICaTTH3M.

Yro sxe kacaercs abCONIOTU3ALNY JOCTUTHYTOTO YPOBHS, TO C MO3HMLUM
peNsTHBU3MA CIEAOBAJIO OBl HOMHUTH O TOM, 4YTO 3HAaHUS OyIyT
HapaluBaThCs, a, MOCKOJIBKY NPOHMKHOBEHHIO B TIIyOMHBI MaTepuH He
CYIIECTBYET, TO, AK€ MCIOBEAYS KBAaHTOBYIO KOHIICIIIHMIO, BCErJa MOXHO
HaJesIThCSl Ha OTKPBITHE HOBBIX, 0OJiee MEJIKHX KBAaHTOB HMHOW, HEXEIH
JNIEKTPOMArHUTHAs, TMPUPOABI U, TakuM oOpa3oMm, Ha jJanbHeiIIee
TIPOJIBIKCHUE BIIYOh MaTEepPHH.
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3.3.5. udpakums gacTuir

Kak wusBecTtHO, nudpakuuss BOJH €CTh SIBJIEHHE, HAOIIONAEMOE NpHU
MPOXOKIACHUU BOJIH MUMO Kpas npensTcTBus. CyThb sIBICHUS 3aKII0YaeTcs B
TOM, YTO TI0CJI€ HEMPO3PaYHOTO ISl BOJIH MPEMSITCTBUSI BOJHBI OTTHOAIOTCS B
CTOpOHY TeHHU. BoiHbl kak Obl ormbaroT npenstcrBue. Eciu mocTtaBuTh 3a
NPEMATCTBHEM 3KpaH, TO BOJHBI Ha HEM 00pa3yloT AU(QPaKIHOHHYIO
KapTHHY, B KOTOPO HaONIOAIOTCS CBETIIBIE X TEMHBIE MOJIOCHI, PACCTOSHUS
MeXKIy KOTOPBIMHU OINPEIENSIOTCS AJIUHON BOJHBI U pasMepaMH ILIENEH HIn
OTBEPCTUH, Yepe3 KOTOpble MpoXoaaT BOJHBL. OIHON W3 OcoOeHHOCTEH
Ju(paknMOHHON KapTHHBI ABISAETCS TO, YTO OHA CBOICTBEHHA BCEM BHAAM
BOJIH HE3aBUCHMO OT MX (PU3NYECKOH MPUPOJIBL.

[octponts nIUQPaKUMOHHYIO KapTHHY MOXKHO, ONHpPAsCh Ha TaK
Ha3plBaeMblil mpuHIMI [roiireHca-dpenens. CornacHo 3TOMY HPUHIUILY
MOXXHO KaXAyl0 TOYKy IPOCTPAaHCTBA, KOTOPOM JOCTUINA BOJHA,
paccMaTpuBaTh KakK MCTOYHHK BTOpPUYHBIX BOJH. [lo3Tomy, Hampumep,
MOCTaBUB Ha NyTH BOJH 3KPaH C MajbIM OTBEPCTHEM (JUaMETP OTBEPCTHUS
JOJDKEH OBITh COM3MEPUM C AJIMHON BOJHBI), IOJTYYUM B 3TOM OTBEPCTHH Kak
Obl HMCTOYHMK BTOPUYHBIX BOJH, OT KOTOPOTO PpaclpoOCTPaHIETCs
cepuueckass BoNHA. OTO BTOpHYHAs cdepryeckas BOJMHA NOMANAECT B
00J1acTh TeOMETPUIECKON TE€HH, 00pa3ysl Ha BTOPOM HE MPO3padyHOM 3KpaHe
J(PaKIMOHHYIO KapTHHY.

Ecmu umeercst skpaH ¢ IByMsl MallbIMH HIEISIMHM MM OTBEPCTUSAMH, Ha
UX BBIXOZE BOJHBI HAKIAAbIBAIOTCS JpPYyr Ha Jpyra M B pe3yJbTare
uHTep(EpEeHINH BOJH JAl0T YepeayIOLIHecs] B MPOCTPAHCTBE MAKCUMYMBI U
MUHMMYMBI OCBEIIEHHOCTH — AaMIUIMTYJBl PEe3yJbTHPYIOIEH BOIHBI C
IUTaBHBIMU TI€peX0JaMH OT OJHOTO MakcUMyMa K apyromy. C yBenndeHuem
Yucia IIejJed MaKCHMMyMBI CTaHOBSTCS Oose y3kumu. [Ipu OGosbliom
KOJIMYECTBE  PABHOOTCTOSINMX  miejed  (audpakuumoHHAs — pereTka)
MOJY4ar0TCs PE3KO pa3JelIeHHbIE HAIPABICHH B3aUMHOTO YCUJIEHHS BOJIH.

Ipuanun T'roiireHca-@peHens MO3BOJIAET C BBICOKOM TOYHOCTBIO
paccunTath IU(GPAKINOHHYIO KapTHHY, €CIM H3BECTHBI IapaMeTphl BOJH,
pasMmephl IUenedl M pacCTOSIHMA Mexay OdKkpaHamu. OJHaKO U3 3TOro
HNPUHININA HE BBITEKAET NMPHUPOJA caMoro sBieHHA. B camoM gene, mouemy,
Ha KakOM OCHOBaHHM KaXIyl0 TOYKY MPOCTPaHCTBAa MOXKHO NMPHUHUMATH 3a
HCTOYHUK BTOPHUYHBIX BONH? YTO 3TO 3a BTopmuHbIe BoNMHBEI? Kyna B Takom
ciydae JieBaeTcs IepBHYHAs BoiHA? B uem cymiecTBO Iporiecca mepexona
MEepBUYHOI BOJIHBI BO BTOpHuHyt0? Hu o yem Takom mpuHuun [roifrenca-
Openenss He roBopuT. Takum 00pa3oM, [aHHBI NPUHIMUII €CTh HE
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00BsICHEHUE SIBIICHHS, a BCETO JIMIIb MATEeMAaTHYECKUH (T€OMETPUYECKHIA)
NpHeM, TIO3BOJIAIONINHA pacCYUTATh SIBJICHWE, HO HUKAaK HE IOHATH €ro
BHYTPEHHIOIO CYIITHOCTb.

OpHako TOHATH (DH3WYECKYIO CYTh AM(MPAKINHA BOJH, BEPOSTHO, HE
CIIAIIKOM CJIOXHO. B camMom gmene, IUIst 3TOTO JOCTaTOYHO BCIIOMHHTH, UTO
BCSKas BOJHA B KaXXIOW eIWHHIIE 00beMa HECeT OIpPENEeNICHHYIO0 YHEPTHIO,
BBIDOKCHHYIO B BHJE KaKOro-MOO HaNpsDKEHHs cpelbl — JIMOo B BUjE
JaBJICHUS, Kak OdTo ObIBaeT B 3BYKOBOW BOJHE, JHOO B BHAE
JIOTIOJTHUTENBHOTO TIPUPAIEHHs TOTEHIIMAIBHON JHEPIHH Cpelbl, Kak 3TO
ObIBaeT B BOJIHAX HAa MOBEPXHOCTH XKHUIKOCTH, HAXOIAILEHCS B 1OJIE TSHKECTH,
a100 B BHJE NPHUPALICHHUsS 3JIEKTPOMAarHUTHOW SHEPTrUM KakK NpHUpalieHun
JJIEKTPUYECKON WIIM MarHUTHOM HampspKeHHOCTeW mii obenx BMmecte. Eciu
TAKOTO TIPHpAIIEHNUS HAIPSDKEHHUS Cpelbl HeT, TO HeT U BoMH. COOCTBEHHO,
TaKkoe TpHUpAIICHUE HANpPsDKEHUS CpeAbl M O0ECIeUYMBACT IPOXOXKICHHE
BOJIHBl W3 OJHOH TOYKM IPOCTpaHCTBa B Apyryro. [losromy, moka ecTts
HETPO3payHOE  BEIIECTBO, OSTO IpHpAIICHHE HHEPTUH HE  MOXKET
pacTpoCcTpaHiAThCI B OOKOBBIE CTOPOHBI, HO, KOTJa JyY BBIPHIBAcTCA 3a
npenensl OOKOBOTO TMPEMSATCTBHS, BBEIXOIUT W3 OTBEPCTHA JKpaHa, TO
M30BITOK HAMPSHKEHHOCTH CPEJIbl, HE KOMIICHCUPYEMBIH ¢ OOKOBBIX CTOPOH
MOAOOHOHN JKe HAINpsHKEHHOCTHIO, 3aCTaBIISIET BOJIHY CMEIIAThCS B CTOPOHY
TeHH. B aToM u 3akimovaercs (u3nMUecKas CyTh SBICHHS, HUKOMM 00pa3oM
He MPOTHUBOCTOSIIAS CO/ICPIKAHUIO M OyKBE OOBIYHOMN KlacCHYecKoil Gpunku.
IIpocto B Kiaccuyeckoil (u3nMke He OBUIO MPHUHITO IOJOOHBIC SBICHUS
paccMaTpuBaTh MPUMEHUTEIHHO K MaJloMy 00BeMy. A 3ps!

WHoe nmeno, koraa paccmarpuBaercs qudpakus gactull. [1o BHeImHEMY
CBOEMY IIPOSIBIICHUIO 3TO SBJICHHE OYCHb IOX0KE Ha IU(PPAKIUIO CBETA.
OpHako 3To0 SABICHHE KaueCTBEHHO WHOE. B camMoMm [ene, OTTOro 4ro yactuma
MPOJIETACT PSAIOM C HEMpPO3pavyHbIM HKPAHOM, B HEH caMoil HHYEro He
JIOJDKHO MEHATHCS. [Ipupona B3amMOAEHCTBHSA JICTSIICH YacTHIBI U DKpaHa
HHUKEM HE BCKpBITa, HO 3aro HaiimeH 35()(EKTUBHBIA METOX pacuera
J(pakIMOHHOI KapTHHBI, ONHMparolleiics Ha MpeAcTaBieHus e bpoiinsg o
«BOJTHAX MaTEPHN.

B cootBercTBUEM ¢ mpeacTaBieHusAMH 1e bpoiins cBoOOAHO IBIKEHHE
YaCTHIBI MOXHO IPEACTABUTh KaK IIOCKYH0 MOHOXPOMATHYECKYIO BOJIHY,
JUIMHA BOJIHBI TPH 3TOM OOpaTHO MPONOPLHOHAIbHA Macce M CKOPOCTH
4acTUIBL. PacueTsl, BBITIOTHEHHBIE B COOTBETCTBHU C 3TUMH ITOJIOKECHUSIMH,
MOATBEPKIAIOTCST  OKCICPUMEHTAMH, ¥ OCHOBHBIE  T'€OMETPUYCCKUE
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3aKOHOMEPHOCTH  IU(MPAKIUK YacTHI[ HHYEM HE OTIMYAIOTCI OT
3aKOHOMEPHOCTEH AN PaKINK BOJIH.

[Ipunsito  cumrath, dYTO  sABJAEGHHE  OU(PAKIMH  MHKPOYACTHUI]
MOATBEPXKIACT OMHO M3 TIJIABHBIX IIOJOXKEHMH KBAaHTOBOM MEXAaHUKH O
KOPITYCKYJIAPHO-BOJHOBOM [yaJIN3ME€ MHKPOYACTHII M YTO 3TO SIBICHHE HE
MOJKET HalTH OOBSCHEHHA B Kiaccuueckoi ¢usmke. OQHAKO, paccMaTpuBas
JU(paknMoo YacTHIl HE KaK MaTeMaTHYeCKyl0 3aKOHOMEPHOCTb, a Kak
(usnyeckoe SBIEHUE, MPHUXOAUTCS IOCTABUTh HEKOTOpPBIE BOIPOCHI, Ha
KOTOpBIE HE TOJBKO Kiaccuieckass (u3nka B CYIIECTBYIOLIEM BUAE, HO U
KBAaHTOBas MEXaHHKa HE MOTYT JJaTh YETKOI'O OTBETA.

Ecnu yactuma — 3To BOJHA MaTepuy, TO O KaKOM MMEHHO MaTepuu UIET
peusb, 4TO SABISIETCS MaTepHaIbHONH OCHOBON TOM BOJHBI, KOTOpAsk MPOSBISET
cebs kak gactuma? KakoBa mpupoja HaIpsHKCHHOCTH €IUHHUIBI 00heMa TOH
caMoi Marepuu, KoTopas oOpasyeT 3Ty BonHy? Ecnm wacthma — «maker
BOJIH, TO M BCS €€ JHEPIHs COCPEAOTOUCHA B ITOM «IIAKETE», KAKOBA K€
TOTZla TIPUPOAA B3aUMOJACHCTBHUSI 3TOTO «IIAKETa» CO CTEHKOH JKpaHa, h3-3a
KOTOPOH MHUKpPOYACTHIIA, MPOMHII 3KpaH, 3aTeM OTKJIOHSETCS B CTOPOHY
«reHn»? UeM ynep>KuBaeTcs «IakeT BOJH» B 00bEME YaCTHIBI U II0YEMY OH
He pacceinmaercsa? KakoBa mpupoaa «reHepanuu» BOJH B 3ToM nakre? Yro,
COOCTBEHHO, 3aCTaBIISIET 3TOT «IIaKeT» 00pa3oBbIBaThCsA? UTo obecneunBaer
CTaOMJIBHOCTE BO BpEeMEHH JToro «makera»? Ha Bce 3T Bompoca Hu
CyIIECTBYIOIIast Kjaccuueckas (hPu3uKa, HU KBAHTOBasi MEXaHHKa OTBETa JaTh
HE MOTYT.

KBanTOBass MexaHWKa HE CIIOCOOHAa Jake B TPHHIMIE JAaTh
BpPa3yMUTEIbHBIH OTBET Ha IIOCTaBICHHBIE BOMPOCH, TaK KaK OHa
NPUHOWIHAIGHO HE paccMaTpUBacT NPHUPOIY SBICHHH, KOTOpHIE OHa
OINUCHIBACT. 3a HMCKIIOUYCHWEM NPHUMUTHBHON IUIAHETApHOH MOZENIH aToMa
Pesepdopma, kotopas Obuia mpemtokeHa uM eme B 1911 1., TBOpIBI
KBAaHTOBOH MEXaHMKH HE ITPEUIOKIIN HHYEro JPYroro, B TOM YHCIIC HE
NPEIOKWIN  HUKaKMX (U3UUECKHX MOJeJeld MHUKpOYacTUll, MOJeleit
(u3nyeckux  B3aUMOACHCTBUII W SIBICHMH, OrpaHUYMBAsCH  JIMIIb
(heHOMEHOJIOTHEH — BHEIIHUM OIKMCAHUEM sIBJICHUN. SIBIICHUE )Ke TudppaKkiuu
MHUKPOYACTHII, TEM HE MEHee, SIBJIAETCS HeTUIOXHUM II0JIeM JeSTeTbHOCTH IS
BBISIBIICHHSI 0COOEHHOCTEH CTPOSHUS MUKPOMHUPA.

B omnuume ot gudpaknum  BOJMH, TAE Cpela, B KOTOpPOH
pacmpocTpaHseTcs BOJIHA, HEMOCPEJICTBEHHO IIPHJIETaeT K  CTEHKE
HENpo3pavyHOro KaHaja, 4YacTHUIa He MpWIeraeT K CTEHKaM KaHala
BIUIOTHYIO. CileZioBaTeNbHO, 171 00ECTICUeHNsT B3aNMOAEHCTBUS YacTHIIBI CO
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CTCHKOH KaHaa HeoOXOIMMa HeKast IPOMEXKYTOUHas cpela, depe3 KOTOPYIo
OCYILIECTBJIIETCSI B3aUMOJCICTBHE 4YaCTHULBI C 3TOM crTeHkol. Takum
o0Opa3oM, sBreHHE AU(PAKIIH MHKPOYACTHI] HEIOCPEICTBCHHO YKa3bIBAaET
Ha HEOOXOIMMOCTH CYIIECTBOBAHUS TaKOW Cpexbl, a 00 3Toil cpene — apupe
HUTJC B KBAaHTOBOH MEXaHWKE HE CKa3aHO HHUYero. PaccMoTpeHme ke
SABIICHUA AU(DPaKIF MUKPOYACTHI] C TO3UIMHA CYIICCTBOBAHHUA B IPUPOJIE
a¢upa COBEpIICHHO TO-MHOMY IIpPEJCTaBIIsieT BCO Tnpobiemy. Torza
BO3HUKAET HEOOXOJMMOCTh PACCMOTPEHUsI CBOMCTB IOI'PAHUYHOTO CIIOS
a¢upa, HAXOAAIErOCS MEXKAY YacCTHLICH W CTEHKOHM KaHalla, pacrpeeleHus
B HEM JaBJICHUH, BO3HUKAET BOIIPOC O CTPYKType CaMOW MUKPOUYACTHUIIBI, 00
ee 2(UPOAMHAMUYECKHUX MapaMeTpax, TpaJueHTax CKOPOCTEH U IrpaJueHTax
JIaBJICHUI1 Ha BHEIIHEHW OBEPXHOCTH MUKPOYACTHIIBI, O TOM, HE SIBISIOTCS JIN
BONHBI Nie Bpoiiis Ha camoM Jene MPHUCOETMHEHHBIMH K YacTHIIC BOJTHAMHU
Kapmana, mupokxo W3BeCTHBIMH B THIPO- U TA30BOW MEXaHUKE U T. II.

Kak mokazano B pa6ore JLA.Illumumpraa [10], Bce 3aKOHOMEPHOCTH
MOBEJICHUS MHKPOYACTHI[ MOTYT OBITh OOBSICHEHBI OTHOCHUTEIFHO IPOCTO,
€CJIM TIPENIOIOKHUTh HAJIMYHEe B MHPOBOM IIPOCTPAHCTBE Cpedbl — ddupa, 3a
UCKJIFOYCHHEM TOTO OOCTOSTENBCTBA, UTO TIOMOOHBIE BOJIHBI MOTYT
00pa3oBBIBaThCSI B CPAaBHUTENBHO Y3KOM JMana3oHe 4vucell PeiiHomnbaca
(cooTHOIIEHHUS, CBA3BIBAIOIIMX pa3Mep YacCTHIBI, €€ CKOPOCTh U BSI3KOCTh
Cpelsl), a 3TO 03HAYaeT, 4TO JAJIEKO HE TPU BCEX CKOPOCTSIX M Maccax
YaCTHUIIbI 6y}1yT O6J'Ia}13TI) BOJIHOBBIMM CBOMCTBAMH M 4YTO CaMO ITOHSITHE
«KOPIYCKYJISIPHO-BOJIHOBOTO J1yajM3Ma» OTHIOJb HE SIBJISETCS BCEOOLINM,
KaK 3TO YTBEPKAaeTCsI KBAHTOBOH MEXaHUKOM.

Hcxons w3 W3NOKEHHOTO, MOXET OBITh NpEACTaBICHA M IPHPOIA
TUPpPaKIIH MHKPOYACTHI: OHA FIMEET HE BOIHOBYIO IPHUPOAY, a HMPUPOLY
B3aMMOJICHCTBHS JICTANICH B KaHAlle YAaCTHUIBI CO CTEHKaMH KaHajla depe3
MPOMEKYTOUHYIO cpeny — 3¢up. B rpanuerTHOM citoe adupa 0KOIO CTEHOK
KaHaJa JaBlicHHUE d(rpa MOHIKASTCA, a TIPU BBIXOE YaCTUIIH N3 KaHalla OHA
OTKJIOHSIETCSI B CTOPOHY YMEHBLIEHHOTO JaBJieHHs 3(upa, T.e. B CTOPOHY
reomeTpuueckoid TeHU. [losyuaromascs ke 3aTeM Ha HEMPO3pavyHOM st
YaCTHILl 9KpaHe KapTHHA, CXOAHAs [0 BUIY C HHTEP(EPEHIIMOHHON KapTHHOM,
Ha CaMOM Jielleé eCTh KapTHHa CTaTUCTHYecKass, B KOTOPOH MaKCHUMYyMBbI
OCBEILICHHOCTH O3HAYal0T, YTO Ha O3TH YYacTKH OSKpaHa MOINAJ0 YacTHUI]
Oosbie, yem B cocenHue obOnactu. I[lpu 3TOoM Ha pacnpeneneHue
MaKkCUMYMOB Ha JKpaHE CYIICCTBEHHOE BIHSHHE OKa3bIBAIOT U
MPHUCOCTMHEHHBIE K MUKPOUYACTHIIAM BUXpH 3¢upa — BoJdHEI Kapmana.
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Ecimm Ob1 B sBIEHWM IUQPPAKIUM MUKPOUYACTHI] PEATbHO WUMENTH Obl
MECTO TO K€ CaMoe sIBJICHHE, YTO W B JAU(paAKIHMU BOIH, TO B PE3yJbTaTe
CJIOKCHHUSI BOJIHOBBIX TAKETOB MHKPOYACTHI] HEOOXOAMMO BO3HHKIA OBl
AHHUTWISALMS ~ MUKPOYACTHUI[, YTO HEU30EKHO COMPOBOXKAAIOCH OBl
CHJIbHEHIIMMH 3HEPreTHYECKUMHE SIBIICHUSIMHU Ha dKpaHaX. OJHAKO HHYEro
nmogo6Horo He mpoucxomuT. ClemoBaTeNbHO, SABICHHE TUPPAKINH
MHUKPOYACTHI[ €CTh BCEro JIMIIb SBJICHUE CTATUCTHYCCKOE, KOTOpOE B
OyayiieM MOXHO OyneT OOBSICHUTH MOJHOCTBIO, HO JIMIIbL B TOM clyd4ae,
€CJIM K €r0 PacCMOTPCHHUIO OyIyT MPHUBIICYCHBI MPCACTABICHUS O MHUPOBOU
cpele, 3amloNHSIONICH NPOCTPAHCTBO. A B 3TOM cliydyae BCE OOBIYHBIC
MPEJICTABICHUS KJIACCHYCCKOW (PM3MKHU BIIOJHE MOXHO HCIIOJIB30BATh JIJIS
OOBSICHEHUS BCEX OCOOCHHOCTCH, KOTOPHIMHU COMPOBOXIACTCS  3TO
MHTEpPECHEHIIee U CI0KHOE SBICHUE QUIUKH MUKPOMHPA.

Buvieoowt

1. KBanToBast MexaHuKa Kak crioco0 ONMCAaHUs SIBIEHHH MHUKPOMHpA
BO3HHKJIa B pe3ylbTaTe INPOTUBOPEUUl, BBIABICHHBIX MpPH  IOMBITKAX
OOBSCHEHUs] HOBBIX SBJICHHH CIOCOOaMHM  CTapblX IPEICTaBICHHI.
Paspemenne mnpotuBopedmii OBIJIO JOCTUTHYTO HE 3a CUET BHYTPEHHEH
CTPYKTYpbI, a IIyTeM BBOJAa COOTBETCTBYIOIIMX MOCTYJIATOB M HOBBIX
METOJIOB MAaTEMaTHYECKOro omnucaHus. [IpuuuHaMH TOSIBICHUS KBaHTOBOH
MEXaHUKH SBWJINCH MeTau3ndeckass OrPaHWYEHHOCTh KIACCHYCCKHX
npencTaBieHuit kKoHma 19-ro — Hawama 20-To BB. O CYyTH (DH3HYECKHX
SBJICHUH, HJealu3alysd MaTepHAJIbHBIX CTPYKTYp U SBICHHH, B IEPBYIO
ouepenb, Mojesel 3¢hupa 1 aroma.

2. KpanToBas MexaHMKa HOCHUT TIOCTYJIaTUBHBIN Xapaktep. B ee
OCHOBaHMM HAaXOJATCS IIOCTYNAaThl, BBIABHHYTHIC B pa3HOE BpeMs
Pa3NUYHBIMU HCCIIEAOBATEIIMHU B CBA3M BO3HHUKIIUMH MapagokcaMu. DTHM
HocTyjaTaM HEIPaBOMEPHO npugaH BceoOImuH Xapaxrep,
pactpocTpaHsSIOmMMK WX JEHCTBHSA Ha Bce SBICHHMSA NpHpoAnl 0e3
HCKITIOUCHHSI.

3. BerumcnuTenbHBIE METOIBI KBAaHTOBOM MEXaHHWKH OKA3aJIMCh BO
MHOTHX CIydYasiX BeChbMa IIOJIC3HBIMH, C WX IIOMOILIbIO DEIICHBI MHOTHE
npuKiaaneie 3agadu. OnHako guirocodcekas ee 0CHOBa, OPHEHTHPOBAHHAS Ha
WUTHOPUPOBAHHE CKPBITBIX (OpPM JBIKEHHS MAaTepUH, HTHOPHPOBAHUE
BHYTPEHHHX  MEXAaHH3MOB  (HU3MYECKUX  SBICHHWH,  yTBEp)KAAromas
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HEOINPECJICHHOCT KaK IPHHLMUII YCTPOMCTBA MHUKPOOOBEKTOB M HX
NOBENCHHS, SBIAETCS  JIOXKHOHM, OrpaHHYMBAIOIICH  ITO3HABATEIbHBIE
BO3MOXKHOCTH 4YeJIOBEKa M IOATOMY peakUuoHHOH. Ilostomy KBaHTOBas
MEXaHHKa B CyLIECTBYIOIIEM BUJIE HE MOXKET OBITH OCHOBOI [UISl TOCTPOCHUS
(Gu3MYeCKOl  TeopuH,  OTpaXaromedl  3aKOHOMEPHOCTH  PEabHOro
(uznIecKoro Mupa.

4. B ommuMe OT KJIACCHYECKOW MEXaHUKH KBAaHTOBas MEXaHHKa He
OOBSCHSIET SIBJICHUH, NOCKOJIbKY HE BCKPHIBAET X BHYTPEHHIOIO CYIIIHOCTb, &
JIMIIb ONHUCHIBAET 3TH SBJCHUS. TeM caMblM KBaHTOBAs MEXaHUKA SIBIISIETCS
SIPKO BBIPQKEHHOH (PeHOMEHOJIOTUUECKON TeopHeil.

5. KBaHToBass MexaHMKa OKa3ajach HECIIOCOOHOWH OOBSICHUTH MHOTHE
CBOHCTBA MHKPOMHUpA, HAIpuUMep, CTPYKTYpy MHKPOYACTHUI], TPHUPOAY
NIEKTPUYECKOrO ¥ JPYTUX 3apsI0B, IPUPOAY CIIMHA, MATHUTHOT'O MOMEHTA 1
IOPYTUX BaKHBIX MapaMeTpoB MUKpOOOBeKToB. KBaHTOBas MexXaHWKa He B
COCTOSIHHU BBISIBUTH BHYTPCHHHE MEXaHU3MBI SBICHUH.

6. KBaHTOBas MeXaHHWKa, OTKA3aBIIHCh OT PacCMOTPEHHs (PH3UUECKOU
CYIIHOCTH SBJICHHUH, CBOAUT (H3UKY, KAUECTBCHHYIO CTOPOHY SBICHHH K
MaTeMaTHKe, OIMCHIBAIOIICH JINIIb BHEIIHIO CTOPOHY siBleHHU. [Ipy aTOM B
HCKOTOPLIX ClIydadX PpCIICHUSA OKa3bIBAIOTCA HCKOPPCKTHBIMU, BO3HHKAIOT
NapasioKChl, KOTOPHIE Pa3pelaloTcsi HWCKYCCTBEHHBIMH MaTeMaTHYECKUMHU
MpUEMaMH THIIA IIEPEHOPMUPOBOK.

7, YTBEpKACHHUE O TOM, YTO B MUKPOMHUPE UMEITCS NPUH-LUIHAILHO
OTIIMYHBIE OT MHUKPOMHpPA KBAaHTOBBIE 3aKOHBI, HEBEPHO, TaK KaK BCe
KBaHTOBBIC SIBJICHHSA 0€3 HCKIIOYECHHS MOTYT HWHTEPIPETHPOBATHCA C
HO3ULUH OOBIYHON KJIAaCCHYECKON MEXaHUKH, €CIIU IIPUBJICYb [IPEACTABICHUS
O CYLIECTBOBAHMM B HPHPOAE MHUPOBOM cpemsl — d(dupa, 3armoiHAIOMEro
BHYTPHATOMHOE ¥ MEXATOMHOE ITPOCTPAHCTBO.
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MnaBa 4. K nonoxeHuro B oTAeNbHbIX obnacTax
coBpeMeHHON (hn3nyeckon Teopumn

4.1. K nonosxcenuto 6 amomHoul u a0epHoil guzuke

B 20 B. ¢m3mka aroma, aTOMHOTO sApa W DIEMEHTApHBIX YaCTHII
BEIlECTBA JABHMHYNACh BIIEpPE] CEMHUMWIBHBIMH ImaraMu. Bo BTopom
JECATHICTHN OblIa MpEeIIOKEHa IUTAaHETapHas MOJETIb aToMa, JlaHa €ro
Teopusi, OOBSICHEH CHEKTp W3IY4EeHHS aToMa BOAOPOZAA, OOBSCHEHBI
XIMHYECKHE B3aUMOJCHCTBUS HEKOTOPHIX MOJeKyl. B 20-e romel Obnia
pa3paboTaHa KBaHTOBas MEXaHMKa M Ha €€ OCHOBE PACCUMTaHbl DHEPIHU
JJIEKTPOHOB B CJOXXHBIX aTOMaX, JaHO OOBSCHEHHE NCHCTBHIO BHEIIHHX
JNEKTPUUYECKUX M MACHUTHBIX IMOJeH Ha aTroM, YCTaHOBJIEHBI YHUCIA
3aMOJIHEHUS JJIEKTPOHHBIX O0O0JIOUEK B CIIOXKHBIX aTOMAaX, OIpeeNsioIne
MEePHOINYHOCTh CBOMCTB ayeMeHToB. B 30-e roxsl Ha OCHOBE KBaHTOBOW
MEXaHUKU OBLIM HCCIIEOBaHbI CBOWCTBA CBSI3aHHBIX aTOMOB, BXOJSIIUX B
COCTaB MOJEKYJ U KpUCTaIoB. B 40-e Toas! OBLT OTKPHIT IapaMarHUTHBIN
PE30HAHC, MO3BOJISAIOMNI M3Y9aTh Pa3INIHBIC CBSI3H ATOMOB C OKpYXaoMIen
cpenoii. JlanpHelimmee pa3BUTHE aTOMHOW (PM3WKH HAa OCHOBE KBAaHTOBOM
MEXaHUKH TIO3BOJIJIO TPHUCTYNHTh K H3YYCHHIO H3JIyYCHHI aTOMOB B
MIMPOKOM HaNa30He N3MEHEHUH YHEPTHH, a TAKKE K JETAIFHOMY H3Y4IEHHIO
BCEX  XapaKTePUCTHK  COCTOSIHMH  aTOMOB, BKJIOYas  IUIOTHOCTh
pacrpezieneHys JIEKTPOHHOIO 3apsja 3JIEKTPOHHOIo oOnaka BHYTPH aroMa
1 MHoroe apyroe [1].

ITonmy4yeHHble pe3yabTaThl JETAIBHOTO HCCIEIOBAHUSA CTPOCHUS aTOMOB
HallUTU CcaMoO€ IIHUPOKOE IPHUMEHEHHE HE TOJIBKO BO MHOTHX pas3faenax
($u3MKKM, HO U B XUMHUH, acTpopU3MKEe W APYrux obnactax Hayku. Takum
00pa3oM, HIMIO TPOMAJHOE TPHKIAJHOC 3HAYCHHE KBAaHTOBOH TeOpUH
aToMa, TIOJIHOCTBIO OIpaBAaBUIei ceOst ¢ HayYHOH W IMPHUKJIAJHONW CTOPOHBI.
ITosToMy co3maeTcsi BIleUaTIICHWE Kak O MPAaBHIBHOCTH METOMOJIOTHU
KBaHTOBOH TEOPHH aTOMa, TaK U O TEX BO3MOYKHOCTSX, KOTOPHIC TO3BOJIAT B
JlanbHEHIIeM NOoTydaTh HOBbIE BaXKHBIE pe3yibTaThl. OJJTHAKO 3TO HEBEPHO.

KBanToBast Teopus atomMa He packpblBaeT (HU3MUYECKOH CYITHOCTH
BHYTPHATOMHBIX IPOILIECCOB, a JIMIIb OIUCHIBACT WX, MPHUYEM OIMCHIBAET
MOBEPXHOCTHO M OYEHb He NoyHO. HemoHmmanue Qusnyeckod CyHNIHOCTH
BHYTPHATOMHBIX IPOLECCOB PE3KO OIPaHMYMBAET BO3MOXHOCTh U3yUCHHS U
WCTIONIb30BAaHUS B MPUKIATHBIX LEISIX CBOWCTB aTOMOB M MoJeKyl. OmgHako
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BMECTO BBISICHEHHS (PM3MYIECKOW CYTH BHYTPHATOMHBIX SIBJICHHH aTOMHas
¢u3uKa TOpoNOIKACT MATH IO IYTH MAaTeMaTH3alUM, BHEIIHETO
MaTeMaTHYECKOTO0, Ja emle K TOMY JK€ BEPOSATHOCTHOTO OIHCAHUS
BHYTPHATOMHBIX  IIPOLIECCOB, YTO  pE3KO  OOEmHSIET  PE3yNbTaThl
uccnenoBannii. HecomHeHHas mone3HOCTs Mozenu aroma Pesepdopra
(kcTaTH, TMOYEMY-TO 3Ty MOJENb YacTO Ha3bIBAIOT OOPOBCKOM, XoTs bop
JMIIb YKpacuil MoJenb Pesepdopaa cBOMMHU NOCTyJIaTaM#) MOATBEPKAACTCS
BCEM OIBITOM pa3BuTHA aTroMHOW ¢usuku B 20 B. Ho, TeM He MeHee, 31O
BCEro JIMIIb MOJENb, IpPUYEM MOJEIb BEeCcbMa OrpaHUYEHHas, U
paccuuThIBaTh Ha TO, YTO BCE SIBJICHUS aTOMHOH (DM3MKH C €€ IOMOIIBIO
OynyT 0OBSICHEHBI, HE IPUXOIUTCSI.

Yto e He OOBSICHEHO CEerofgHs C IOMOIIBIO IUIAHETApPHOH MOJEH
aToMa, 4ero k€ HE XBaTaeT B NMOHMMAHUM aTOMHBIX MPOIECCOB M K KaKUM
MOCJICAICTBHAM JUIS TIPAKTUKHU 3TO MOXKET IPUBECTH?

He xBaraer odens mHororo. [Ipexae Bcero, HemocTaeT (U3NIECKOI
CYIIHOCTH BCEX TEX IOHATHH M KaTeTOPHH, KOTOPBIMH aTOMHas (hU3UKa
MOBCETHEBHO OmepupyeT. UTO Takoe 3IEKTPHIECKUil 3apsAll, KakoBa €ro
cyts? KakoBa cyre wMmarHuTHOro MoMmeHTa? Yem oOecmedmBaeTrcs
CTallMOHAPHOCTh OpOHUT 3yekTpoHa? UYeM oOecmeynBaeTCss MOCTOSHCTBO
«BEPOATHOCTH TOSIBICHHUS 3JIEKTPOHa» B KaXKIOH TOYKE BHYTPHATOMHOTO
npoctpanctBa? [louemy B cTaOMIBHBIX aTOMax 3JEKTPOHOB POBHO CTOJIBKO,
CKOJIBKO TIPOTOHOB B sAnpax? B dem cymiHocTs BaH-nIep-BaasbCOBBIX CHII,
KOTJ]a JIEKTPUYECKH HEeHTpalbHBIE MOJIEKYJBl MOYEMY-TO NPHUTATHBAIOTCA
ApYT K Apyry?

[TonHOCTBIO MOHM3UPOBAHHBIH ra3 yepe3 HEKOTOPOE BPEMsI CTAHOBHUTCS
CcHOBa HeWTpaiabHBIM. OTKyIa B3sUTUCH ANIEKTPOHBI? CBOOOMHBIN 3JEKTPOH B
CBOOOZHOM BaKyyMe€ M DJIEKTPOH B 3JIEKTPOHHOH 000J0YKEe aroma,
HaXOISIIMHCS B KAYECTBEHHO MHBIX YCIOBHSX, 3TO OAHO M TO XXE WIN HET?
Yem obecriednBaeTcsi OJMHAKOBOCTH ITAPAMETPOB HJIEKTPOHOB, HAXOMSAIINXCS
Ha pa3HbIX opOuTax B aTroMax? [1o0OHBIX BONPOCOB MOYKHO 3a]aTh JECSITKH,
HO HMX HHMKTO HE CTaBUT, caMa HX IIOCTAHOBKAa CYHMTAETCs] HETaKTHYHOH,
BEPOSITHO, W3-3a TOTO, YTO COBPEMEHHas aToMHas (U3UKa HE TOJIBKO HE
MOJKET Ha HUX OTBETUTb, HO JaKe HE 3HAET, KaK MOJAONTH K UX PEIICHHUIO.

A Mexay TeMm, HEeNOHMMaHHE (PU3NYECKON CYTH aTOMHBIX IPOLIECCOB
HAYMHAET MCTHTh HEBO3MOXKHOCTBIO BBIPA0OTATh MOJXOJ K PELICHHIO BHOBb
BO3HHUKIINX NPUKJIJHBIX TPOOIIEM.

Jns mpuMmepa MOXXHO TPHBECTH KaTaju3, T. €. W3MEHEHHE CKOPOCTH
XMUMHUYECKHX PEaKIUi B MPHCYTCTBHU TPETHHX BELIECTB — KaTAIN3aTOPOB,
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BCTYMAIOIIUX B  IPOMEXKYTOUHBIC XHUMHUYECKHE B3aMMOACHCTBUS C
pearupyromMy BEIIECTBAMU, HO BOCCTAHABIHMBAIOUIMXCS IOCIE KaXJOTO
LUKJIa TPOMEXXYTOUHBIX B3aUMOAECHUCTBUH.

U3BectHO, uTO OOstee 98% BcexX HOBBIX BEIIECTB CO3JAETCS C ITOMOIIBIO
TEX WU MHBIX KaTalu3aTopoB. MHOTrHe peakuu 06e3 KaTalnu3aTopoB BooOIIe
HE MOTYT IMIpOTEKaTb, JUIi JAPYTUX CKOPOCTH XHMHYECKHX pEaKnuil
YBEJIMYMBAIOTCS. C MOMOIIBIO KaTalM3aTOPOB B ThICSUM pa3. be3 kartamusa
COBpEMeHHass XuMHs Oblla OBl NPaKTUYECKH HEBO3MOXKHA. [lo Teopuu
KaTaju3a CO3JaHbl ThICSYM TPyAoB. Ho Bcex MX 0OBEOMHSET MPaKTHYECKU
MOJIHOE HENOHMMAaHHE CaMOro MeXaHW3Ma Karaim3a. A 0e3 3Toro BEIOOp
cocTaBa KaTaJaM3aTOpOB JUIsl ONPEAETICHHOW peakLuu SBISETCS O4YEHb
CJIOKHOM TpOoOJIeMOid, pelraeMoi MoKa, TJIaBHBIM 00pa3oM, SMIIMPUYECKUM
MyTEM.

CymiecTByeT, HaIIpUMep, TEOPHUS KaTalnn3a, CBA3BIBAIONIAs KaTATHICCKUE
CBOHCTBA BEIECTB C COOTBETCTBYIOIIMMHI (DOPMAMHU MOBEPXHOCTEH MOJIEKYI
KaTaJWdeCKOTO W pearhpyrollnX BEIIECTB, TaK CKa3aTb, ITyaHCOHOB H
Mmarpull. Ho BBIACHSETCS, 9TO B OJHHX CIy4asX HOAOOHBIE MOBEPXHOCTH
NPUTATHBAIOTCS, B JPYTUX CIydasX OTTAJKHUBAIOTCS, B TPETHHX, OCTAIOTCS
HelTpanbHbIMH. [Touemy? KBaHTOBas TeOpHsi aToMa HUYEro CKa3aTh 00 3TOM
HE MOKeT. JTo M MOoHATHO. VckirounB ¢ momousio CrienuanbHOW Teopuu
OTHOCHUTEJIBHOCTH M3 PACCMOTPEHHUS CpeNy, 3alOoJHSIOIYI0 BHYTPHU- HU
MEKaTOMHOE NpPOCTPAHCTBO, CBeOs Bce K (EHOMEHOJOTHMH, 1B
OCHOBOIIOJIAraroIiye HayKu — KBaHTOBasg MexaHuka u CrenuanbHas Teopus
OTHOCHTEJIFHOCTH — IPECEKIIN B CAMOM 3apO/IBIIIE JTIO0BIE MOMBITKN BCKPHITH
(u3muecKuii MEXaHW3M B3aMMOJICHCTBHS MOJEKyl M aromoB. Hy, komy,
HalpuMep, MOXET INPHUHTH B TOJOBY MBICIb pPAacCMaTpHBaTh CBOHCTBA
MOTPAaHNYHOTO CJIOSl pearupyromux Mosiekyn? Kakum oOpaszoM, naxe B
MPUHIUIIE, MOXXET BO3HUKHYTH HJIEsl O BEKTOPHBIX CBOMCTBAX MOBEPXHOCTEH
MOJIEKYJ ¥ O TPaINCHTHBIX TEUCHUS CPEIbl MEXK Iy HUMH, €CIIM TAKOH CPEMbI
B npupoje He cymiectByer? Takas ujes NPUHIUNHAIBHO BO3HUKHYTH HE
MOJKET, TaK KaK CpPe/bl HeT, a €CTh JIMIIb UIEs O TOM, YTO «I10J€ — OCOOBIH
BUJ MaTepuu». A caMO 3TO NOHATHE HE COAEP)KUT U HE MOXKET COJEepIKarTh,
HHUKaKO#l TMoJe3Hol WH(OpPMALUK, KOTOPYK0 MOXKHO HCIHOJIB30BAaTh JIIs
BBIICHCHHUS MCXaHHU3Ma KaTaJin3a.

A Kak ke TOrga MOXHO pa3o0paTbCsi C€ CYThIO XHMHYECKHX
NPEeBpAICHUH B JKMBOW MNpPUPOJE, B KOTOPOH KaTalli3 HUIpaeT BELYIIYIO
ponb? A TaMm 3TH pEaKUUH CONPOBOXIAIOTCS €HIe W TaK HA3bIBAeMbIMHU
OHOTIOISIMH, O KOTOPBIX COBPEMEHHAs! HayKa TOJILKO W MOJXKET CKa3aTh, YTO:
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a) 9TO BBIAYMKH M TaKUX TOJIeH HET BOOOIIe; 6) OHOIOIISI — 3TO XOPOIIO HaM
W3BECTHBIE JJIEKTpUUECKHME W MarHuTHble mnojs. [lo kpaitHed mepe, Tak
BBIPA3WICA OAWMH M3 BEAYNMX B OOJIACTH TEOPETUUECKOH (HU3UKH
aKaZeMUKOB. Tak 4To e, 3TH MOJs He CYIIECTBYIOT, MM OHH HaM XOPOIIO
n3BecTHHI? 1 kak 0e3 HUX WIM ¢ HUMHU pa3o0paThes, YTO K€ IMPOUCXOANUT B
XMMHUYECKHX MTPOIIECCAX KHUBBIX OPTraHM3MOB?

Takum 00pa3oM, KBaHTOBOMEXaHUYECKOW TEOPHHM aTOMa CETOIHS YKe
SIBHO HEJOCTaTOYHO JJIsl peIlIeHHUs] HOBBIX NPUKIAIHBIX U OYEHb HACYIIHBIX
npoGuem.

[TocmoTpuMm, Kak 00CTOAT nena B siepHoit Gusuke. B snepHoit dusnke —
paznene (H3MKH, MOCBALIEHHOM H3YYEHHIO CTPYKTYPBI aTOMHOIO SIpa,
MPOIIECCOB PaJUOAKTUBHOIO pachaza M MeXaHH3Ma SJepHBIX PEaKlMi,
TaKke JOCTUTHYTHl BIEUATIAIOIINE YyCexw. B Teopmm snepHas dusmka
U3ydaeT MpoOIeMbl CTPOCHHUSI aTOMHOTO SIIpa, MPOOJIEMBI PaANOAKTHBHOCTH
U pacmaga sifep, UCCIeNyeT SACPHBIE PEAKIHMU C YacTHLAMU Pa3IUIHOTO
YpOBHSI JHEPruil, B3aUMOJCHCTBUE HEUTPOHOB C BEILECTBOM, H3y4aeT
MEXaHU3M B3aUMOJEHCTBHUSA CIOKHBIX SAEP APYT C APYrOM, B3aUMOAECUCTBUS
anep ¢ (OTOHAMHM M 3JIEKTPOHAMH M MHOroe npyroe. s mpoBeneHHs
HEOOXO/JNUMBIX DKCIIEPUMEHTOB CO3[aH LENbIH apCeHal OYEHb CIIOMKHBIX
OKCHEPUMEHTAIBHBIX CPEACTB — YCKOpUTeNeill 3apspKeHHBIX — YacTHIL,
JIETEKTOPOB SANEPHBIX H3IY4EHHUH, PErHCTPUPYIOIMUX MPOAYKTH SIEPHBIX
peakimii u MHOroe apyroe. IIpukinamHoe 3HauYeHHE SICPHON (U3KKU
OTPOMHO, €€ TPaKTUYeCKHe MPHIOKEHUs! (PaHTAaCTUYECKH Pa3HOOOpa3HbI —
OT SIEPHOTO OPYXHs W SAEPHON SHEPreTHKH 0 JUATHOCTHKH M TEPANUM B
MemunuHe. Kaxxercs, 4To elle Hy>)KHO OT TaKOH MOILIHOM, pa3BETBICHHOU U
riryOOKOW HayKH, B KOTOPOW pa3BUTO BCE — M TEOPHSA, W IIPAKTHKA?
Oxa3sbIBaeTcs, Hy’)KHO O4€Hb MHOTO€.

B oGmactu Teopun oT AAEPHON PU3UKHU JKAYT, IPEXK/IE BCETO, BBISCHEHUS
OCHOB CTPOEHHS MaTEPHH U OTKPHITHS HOBBIX 3aKOHOB NMpHPOAbL. B obmactu
NPaKTHKKA OT SIEPHON (DUBMKHU KIYT PELICHHUs dHEPreTHYECKOil MpoOIIeMBbl
npu  O0ECHEeYeHWH OJKOJIOTHYECKOM YHCTOTBI W BBICOKOH  CTENeHH
6e30MacHOCTH, HalpUMep, ITyTeM HCIIOJIb30BaHUU TEPMOSICPHBIX MIIM MHBIX
peaxImii, MOCKONbKY CYIIECTBYIOIINE SHEPreTHYECKHE YCTAaHOBKH, a TaKkkKe
ADC, okazanmuch, MATKO TOBOPS, PKOJIOTHYECKH HENPHUrogHsIMH. OnHAKO B
3THX BOIIPOCAX YCHEeXW SAepHOH ¢u3uku Oonee uyeM CKpoMmHbL. W 31O
HECMOTpPsI Ha KOJOCCAllbHBIE CpPEICTBA, 3aTPAYCHHBIE HAa Ppa3IM4YHbIC
SKCHEPUMEHTANbHBIE YCTAHOBKH, CO3JaHHBIE CIEHUAIBHO Ui HM3Y4YeHHUS
OCHOB CTPOEHHUS MAaTEepHH, CTOMMOCTb KOTOPBIX YXKE COU3MEpHMa C
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pasMepamMu  OIO/DKETOB HeOONbIMX rocymapctB. Koneuno, mpobiema
cioxkHa. OTHAKO MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO OHA B OINPEAEICHHON
CTENICHN MOTOMY M CIIOXHA, YTO JIMIA, 3aHUMAIOIIUECs 3TOW MpoOieMoii, B
HEOOXOAMMOH CTEeNeHW HE BIAJACIOT MOHMMAaHWEM TeX IPOLECCOB, C
KOTOPBIMH OHU MMEIOT JIETI0, @ TO3TOMY HAaIPaBIIAIOT CBOH yCHIINS HE BCETIA
B HY’>KHOM HAIIPaBIICHAH.

[loHumass HeoOOXOOMMOCTH HW3Y4YEHUS OCHOB CTPOCHHS Marepuu |
0a3upysch Ha KBAaHTOBBIX IPEJCTaBIICHHS, B LENSIX Bce Ooyiee TIIyOOKOTro
NPOHUKHOBEHUSI B SAPO MCCIENOBAaTEeNd MPUMEHSIOT <«30HAMPOBAaHHE»
aTOMHBIX SiZiep C MOMOIIbI0 yckopuTenei uyactul. Eciu B 1932 r. Obuin
MOJY4YeHbl MOTOKH 3apsDKEHHBIX 4YacTHIl ¢ 3Heprueil mopsaka 1 MsB, 1o
ceifuac yCKOpUTENH CO3JAl0T MOTOKM YAacTHUI[ C SHEPrHed B COTHU M Jaxke
TBICSIYM THTAIEKTPOHBOIBT. Pa3paboTaHbl pa3indHbIe THIIBI YCKOpUTEIEH —
JWHEHHBIE YCKOPUTEIH, CHHXPOTPOHBI, (PAa30TPOHBI, CHHXPO(A30TPOHHI,
YCKOPUTEIH Ha BCTPEYHBIX ITydkaX. Pa3paOoTaHbl HEHTPOHHBIE MCTOYHHKH,
CaMbIMH MOIIHBIMHA M3 KOTOPBIX SBJIIOTCS SICPHBIE peakTophl. Bce 310
CIY>)KUT IJISL TOTO, YTOOBI KaK MOXKHO 3(pPeKTHBHEE «IIPO3OHINPOBATEY SAApa
aTOMOB.

IIpu Bcell CII0KHOCTH 3KCIIEPUMEHTAIBHBIX YCTPOUCTB METOJ, KOTOPBIM
MOJIB3YIOTCS MCCIIEOBATeIN Il M3YYEHHs CTPOEHHs BELIecTBa, MPOCT A0
HEOOBIYaHOCTH: T€ WJIM MHBIE YACTHIBI WM Spa aTOMOB Pa3TOHSIOTCS /0
OIIpe/IelIEHHON CKOPOCTH M yNapsAlOTCA O MHIIEHH — YacTHLBL, sApa WIH
aTOMBL. A TIOTOM C IIOMOIIBIO CIEIHANBHBIX M TOXKE BEChMa CIOXKHBIX
JETEKTOPOB aHAIM3UPYIOTCS OCKOJIKM 3THX MHIIEHEeH. B mpuHImne, Takum
e cIocoOOM MOXKHO M3ydaTh cTpoeHHe (apdopoBoit mocynsl. IIporpecc
3/I€Ch COCTOUT B TOM, YTOOBI KaK MOXHO CHJIbHEE PACKPYTUTh M KaK MOXKHO
CUJIbHEE CTYKHYTbh. I103TOMYy M pacTyT MolHOCTH yckoputened. Hukakoit
0co0Ol WIen MpH 3TOM HET, Ha 3aTO BCE IOJHBI OXHIAHUS: BAPYT UYTO-
HHOY/Ib 3TAaKOE€ HOBEHBKOE MOTyYHUTCS, €CIIH, KOHEYHO CTYKHYTh ITOKperye!

Xorenock Obl 0OpaTHTh BHHUMaHHE Ha TO, 4YTO CaM 3TOT METOJ
IpeonpeeneH npeacTaBIeHusIMU 00 ycTpoiicTBe BemecTBa. Jloruka 3mech
MPUMEPHO CIEIYIOMIast.

Jlrobas Macca MMeeT CBOMM HKBHUBAJIEHTOM HEPTHIO, BEIUUCIIAEMYIO IO
dopmyne Ditnmreiina E = mc?. IlosToMy Macchl 3J1€MEHTApHBIX YaCTHI]
BEIIIeCTBA OLIEHMBAIOTCA HE B KWJIOIpaMMax, a B JJIEKTPOHBOJBTAX, T.. B
eanHMIaX 3Heprud. [IockonbKy Bce B MHUpE KBAaHTOBAHO, a SHEPTHUS KBaHTa
TeM OoJbllle, 4eM KOpoue JUIMHA BOJIHBI, T. €. YeM MEHbBIIE PacCTOSHHS, TO
JUISL TOTO, YTOOBI IPOHUKHYTH BIJIyOb BEIIECTBA, HYXHO BHEIIPUTHCS B HETO



ITonbITKH cO3/1aHUSA He TPAAULUUOHHBIX PU3HUECKUX TeopHii 101

IIyTIOM, T. €. KAKOW-TO BHEIIHEW YaCTHUIIEH, YIHEPTHs KOTOPOH JTOJDKHA OBITh
TaKOH, YTOOBI IIPEOJONETh BCE IHEpreTHIecKrne Oapbepsl. M, ciaenoBaTensHo,
YeM B MCHBIIEH O0JacTH MO PacCTOSHHIO MBI XOTHM IPOHHKHYTH, TEM C
0oJBIIeH CKOPOCTHIO HYXKHO B 3TH 00JIACTH BIETETh.

Humano He coOMHEBasCh B NOJIE3HOCTH PACCMOTPEHHOTO crocoda Uit
M3ydCHUs SACPHBIX pEakUuid — 37ech JEHCTBUTENBHO ITOTY4EHBI
BICYATIIAIONINE PE3YNbTaThl, IO3BOJIIIOIINE MPOCIEIUTh MpeBparie-Hus
aTOMHBIX SJIep NPU WX B3aMMOJCHWCTBHU C DIIEMEHTApPHBIMH YacTHIAMHU,
(oToHaMM WM APYT C JPYrOM, MOXKHO BBICKa3aTb OOJBLIME COMHEHHUS B
MOJIE3HOCTH €ro JUisl W3Y4YCHUs CTPOCHUS MaTepuM: IOJyYHBIINECS
NPOJYKTHl pacraja BelecTBA MUIICHM BOBCE HE 0053aTENbHO JOJDKHEI
CBHJIETEILCTBOBATh O TOM, YTO OHU COJEPXKAJIHCH B COCTaBE TOW MHIICHHU,
TaKk KaK OHM BIOJIHE MOTIHM 00pa3oBaThCsl B Pe3yIbTaTe B3anMOACHCTBHSA
BJIETEBIIECH YaCTHUIIBI X YACTHUII, COCTABIIAIOIINX MHIICHb.

A Mexamy TeM IpHpoJa NPH OCYIIECTBICHHH SACPHBIX IPEBpAICHUI
BEIIECTB KAaKUM-TO 00pa3oM YXUTpAETCS OOOWTHCH ©0e3 BBICOKHX
TEeMIIepaTypsl M BBICOKHX nHaBieHuil. OTKyna-TO Belb B3SUIMCH BCE OTH
MHOTOYHCIIEHHbIE M30TOMNBI BemecTB! Kaknm-To oOpa3om mMosSBHICS Ke B
MPUPOJE BECh ATOT HAOOP XUMHUYCCKHUX JIEMEHTOB C Pa3IMYHBIMH aTOMaMH,
a 3HA4MT, U sapamu! A Bexp Bce IPOM30IUIO U3 BOAOPOAA, U3 KOTOPOIO
coctouT u CosHIle, ¥ KOT/Ia-TO COCTOsIa 3eMJsi, oTopBaBiiasics oT ConHIa.
He mnpoucxomur M KakuM-TO 00pa3oM TpaHCMyTauusl 3JEMEHTOB —
IpeBpalleHUe OJHUX IEMEHTOB B Apyrue U B Hamu AHu? U He cymecTByIoT
M sAepHble Katanm3aTopel? Ho Tak make HENb3sl CTaBUTH BONPOC: HE
HaydYHO M HENPWINYHO. Benp HBIHEIIHME TEOPETMKH TOYHO 3HAIOT, YETO
HEJIb351, TOTOMY YTO 3TOTO HEJIb3s HUKOTaa!

[TomBITKM XOTH Kak-TO OCO3HAaTh SJICPHBIE IPOLECCHl IIPHBEIH K
HEOOXOAMMOCTH co31aTh sAAepHble Mogend. OnHa W3 TEepBBIX MOJEINCH
cocTaBHOTO sapa Obuta BeigBuHyTa B 1932 r. JI.J[.MiBaHeHKO W pa3BuTa
I'eiizenbeprom. OTa MHOro4acTM4YHas MOJENb B JajbHEWIIEM MOTydHia
MOJIHOE OJKCHEPUMEHTAIbHOE MOATBEepkKAeHHe. Ho TOCKOoNbKy CHIIBHOE
SEPHOE B3aMMOJICHCTBHE HYKIIOHOB B SJpE OCTaBaJOCh COBEPLICHHO
HCACHBIM, BCKOPEC ObLIa BbIIBUHYTA HAE1 O TOM, 4YTO BSaHMOI[efICTBPIe
HYKJIOHOB O0€CHe4YMBaeTCs IyTeM MHOTOKPAaTHO ITOBTOPSIOIIUXCSI aKTOB
HUCITYCKaHUS ME30HOB — KOPOTKOXHUBYIIHUX YaCTUI] OJHHUM HYKJIOHOM U
MOTJIOIIEHUEM JIPYTUM. MeXaHH3M JTHX HCIyCKaHUH U IOTJIONICHUH
¢u3ukoit He paccmarpuBaicsi. COOCTBEHHO, B CBOEGH OCHOBE O3TH WJEH
COXpaHEHbI JI0 HACTOSIIETO BPEMEHH.
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B manpHeieM BBISICHHIIOCH, YTO MHOTOYAaCTHYHAS KBAHTOBAsI CUCTEMA C
CHJIBHBIMU SIJIEPHBIMHU B3aMMOJICHCTBHAM, KaKOBOH SBIISIIACH MOJIENb SApa, C
TEOPETHICCKON TOYKH 3pEHHS SBIACTCS HCKIIOYUTENFHO TPYIHBIM IUIS
aHanmm3a 0oO0BeKkToM. TpyOHOCTH CBS3aHBI HE TONBKO C KOJIWYECTBEHHO
TOYHBIMH BBIYUCICHUAMH (U3NYECKUX BEIUYHH, XapPaKTCPUIYIOUINX SOPO,
HO Jaké C KA4YeCTBCHHBIM IIOHIMAaHHUEM OCHOBHBIX CBOMCTB SJICPHBIX
COCTOSIHMH, CIEKTpa, SHEPreTUYCCKHX YPOBHEH, MEXaHWU3Ma SIICPHBIX
peakimid. [lo3ToOMy (U3UKK BBIHYXKACHBI CTPOWTH U JPYTHE MOJCITH, C
MOMOIIBI0 KOTOPBIX MOXKHO XOTh KaK-TO MOHSATh CTPYKTYPY U MEXaHU3M
HYKJIOHHBIX B3aUMOJCHCTBUI.

OpHOil W3 TakuxX MOJeNeH sBisgercs 000J0YeuHas MOJIENb sIIpa,
mpoo0pa3oM KOTOPOH SBISCTCA IUIAHETApHAS MOJEIb aToMa. ATOMHOE PO
B HEH paccMaTpuBaeTCsi KaK KBAaHTOBAas XHIKOCTh, a SAPO B OCHOBHOM
COCTOSIHUH — KaK BBIPOXKIICHHBIM (DEpPMHOHHBIA Ta3 KBa3MYACTHII, KOTOPHIC
3(h(eKTHBHO HE B3aMMOJCHCTBYIOT APYT C IPYTOM, IOCKOJBKY BCSKHH aKT
CTOJIKHOBEHUSI, N3MEHSIOIINI HHINBHUyaJbHBIC COCTOSIHUS, 3amnpereH (7! —
B.A.) npurnumom Iaymm.

B nmpyrux BapmaHTax 00OJOYCYHOH MOJIENH BBOAUTCS 3(PQPEKTHBHOE
B3aUMO/JICHICTBHE MEXKy KBA3UYACTHIIAMHU B KXKIO0H 000JI0UYKE, TIPUBOISINCE
K TMCPEMCIIMBAHUIO IECPBOHAYAIBHBIX KOH(GUIYpaIlluii WHAWBUIYATbHBIX
coctosiHuil. MHOT/Ia B MOJENU BBOJAST PAa3jIMYHOTO POJAa JOTOJHUTEIbHBIE
B3aUMO/JICHCTBYS, HAIIPUMED, B3aUMOCUCTBUS KBa3HUACTHIL C KOJICOAHUAMU
MOBEPXHOCTH sAApa I JOCTIDKCHHS JYYIIEro COIVIACHS TEOPUU C
SKCIIEpUMEHTOM. TakuMm oOpa3omM, oOojodYeyHass Monenb (HaKTHICCKH
SBIISICTCS TOTYIMIUPUIECKON CXEMOH, IMO3BOJSIONICH MOHATh HEKOTOPHIC
3aKOHOMEPHOCTH CTPYKTYPHI siipa, HO HE CIOCOOHOW MOCIIeOBAaTEIHHO HU
KaueCTBEHHO, HU KOJHMYSCTBCHHO OINHUCATh CBOWCTBa smep. OIHAKO
HEKOTOpBIC YCIIEXH, KOHEYHO, €CTh: 00BICHCHBI YaCTHIHO MaTHUECKUE JUCIIa
HEUTPOHOB W MPOTOHOB B ApPaXx, IIPH KOTOPBIX SHEPTHS CBs3eH HanOOJbIIas,
YaCTUYHO OTPE/IENICH MOPSIOK 3aMOIHEHHS 000JI0YEK U T. II.

B 1950 r. amepukanckum ¢usnkoMm PeliHOyTepoM BBIABHHYTa
poTaIMOHHAss MOJElb Hec(HEepHUECKOro sijipa, B COOTBETCTBHHM C KOTOPOM
SIIPO TIPEICTABISIET COO0OM dyumcouna BpamieHus. DakTUUECKH, 3TO BCETO
JUIIb CTEPEOMETPUYECKasl OMucaTeNbHAass MOJIeNb. PoTallMOHHAs MOJENb
paccMmaTpuBaeT JBWKEHHE siipa Kak COUYeTaHHe BpAIIEHUS BCEro sjpa C
JBIDKEHUEM OTIEIBHBIX HYKJIOHOB B Hec(pepruecKOM IMOTCHIIHAIEHOM II0JIE.
Ora Mozenb TIO3BOJISET OINMCATh HEKOTOPHIE CYIICCTBEHHBIC CBOWMCTBA
OONBIION TPYIIBI SAEp, HO ¢ WCXOTHBIC ITOJIOKEHUS IMOCTYIHPOBAHEI B
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COOTBETCTBHM C 3MIHPHUYECKUMH JaHHBIMH O simpe. OHa He BBIBEJICHA U3
«HAYaJIbHBIX TIPUHIUIIOBY.

CyIIecTBYIOT eIie HEKOTOPHIE MOJENN aTOMHBIX SIIEP — CBEPXTEKydas
MOJIETb, B COOTBETCTBUHU C KOTOPOI SIIPO paccMaTPHBAETCS COCTOSIIUM H3
cBepxTekyuer smepHoit xuakoctu (H.H.boromo6os, 1958), BubpannonHas
MOJIETIb, YYHUTHIBAIOIIAS KOJUIEKTHBHBIE BO30YKACHHS cepuiecKux saep
MYTEM pPacCMOTPEHHs IOBEPXHOCTHBIX M KBaJPYIHOJBHBIX KoJeOaHUi
JKUJKOW KaIuTd, KjlacTepHas MoJellb M Jp. Bce simepHble Mopenu Wrparot
ponb Oojee mnu MeHee BEpOSTHBIX padouux rumores. «l[locnenoBarensHoe
e 0ObsICHeHHne HauboJjiee BaKHBIX CBOWCTB sJep HAa NPOYHOH OCHOBE
¢usnueckux npuHImnos, — ormeudaer W.C.lammpo [1], — u ngaHHBIX O
B3aUMOJICHICTBUM HYKJIOHOB OCTaeTCs II0Ka OJHOW U3 HEpEIICHHBIX
(hyHIaMEHTAIBHBIX TIPOOJIEM COBPEMEHHOH (PH3HUKID.

Xotenoce OB 0OpaTUTh BHUMAaHHE Ha HEKOTOPHIE OCOOEHHOCTH
pa3pabOTKM pPacCMOTPEHHBIX BBIIIE SICPHBIX MOAEIEH M HCCIEIOBAaHUN
MPOLIECCOB B aTOMHOM SIZIPE.

SlnepHast TeOpusl U SIAEPHBIC MOJENN BO3HHUKIHM M YTOUHSIOTCS IO Mepe
HAaKOIUICHUS SMIMPHYECKUX MJAaHHBIX O sIpaX M SACPHBIX PEaKIHUX.
[TockonbKy 3TH JaHHBIE HENPEPHIBHO MOTMOIHSIOTCS, TO U MOJIENH, U TEOPUHU
COOTBETCTBEHHO HAJCTPauBalOTCS. OTH HAJACTPOWKH CTAaHOBATCS BCe
CIIOXKHEe, TEOpPUH Bce 3alyTaHHee. IIpuBnekarorcs Bce Oosee aOCTpaKkTHBIE
NPE/ICTABJICHUS, HE UMEIOIINE K PEalbHOCTH HHUKAKOrO OTHOILICHUS, U KyJa
BCE 3TO MPUAET, U YTO BCE ITO JIACT — HUKTO HE UMEET MPECTaBICHHUSI.

He craBs mepexm co0oif 3amaudl MOHATHE BHYTPEHHIOK CTPYKTYpPY
HYKJIOHOB, (PU3UYECKYIO NPUPOAY CHIIBHOTO B3aWMOAEHCTBUS, BEIOPOCUB M3
paccMOTpEeHNUS Cpely, OKPYXKalOUIyI0 HyKJIOHBI, U CTPOUTEIbHBIN MaTepuain
caMnX HYKJIOHOB, METa(hM3N4eCKH MCHOBENYsI BCEBO3MOKHBIE «IIPHHIUITBI»
U «TIpaBHiIa», BEIBEACHHBIC U3 TUIAHETAPHON MOJIETH 3JIEKTPOHHBIX 000JI0UEeK
aToMa, HO, OECTIpeIeNIbHO PACTIPOCTPAHsA UX Ha COBEPIICHHO MHBIC YCIOBUS
— YCIIOBHSI aTOMHOTO si/ipa, aTOMHasl (pU3KKa B MO3HAHUH sipa oOpekia cels
Ha Tynuk. K aTomy ene npubaBuiach «IpHHIMITNAIbHASY) 0€3pa3MEpPHOCTh U
0ecCTPYKTYPHOCTD 3JIEMEHTAPHBIX YaCTHIL BEIECTBA.

CrpeMieHHe XOTh Kak-TO pa3oOpaTrbcsi B YCTPOHCTBE 3JIEMEHTAPHBIX
YaCTHI[ BEIECTBA BBI3BAJO IMOSBICHHE MOJENEH OSTHX YacTHL, CPEIH
KOTOPBIX HanOOJIbIIIee TPU3HAHUE MTOJTY4MIIa KBAPKOBAs MOJEIb.

B cooTBeTrcTBHE C KBapKOBOW Mojeibio, paspaboranHOd B 1964 T.
amMepuKkaHCKUM ¢u3ukoM ['emur-MaHoMm U aBcTpuiickuM (u3ukoM LIBewrom,



104 T'nasa 4.

BCE 3JIEMEHTAPHBIE YaCTHUIBI COCTOST U3 KBAPKOB — MCTUHO DJIEMEHTaPHBIX
YaCTHII, dJIEMEHTapHee KOTOPBIX y)Ke HUYETO HET.

CHauaJa, 1o MBICTTH aBTOPOB MOJENTH KBapKOB OBLIO BCETO TPH: p, N U A.
OTuM KBapKaMm OBUIM TIPHUITMCAaHBI OCHOBHBIC CBOWCTBA: y BCEX HUX CIIMH
paBeH 1/2, HO [namee KBapKH WMEIOT pa3lIW4HbIC APOOHBIE 3HAYCHUS
anekTpudeckoro 3apsima Q, crpaHHOocTH S, OapmoHHOTO 3apsima B
rTUnep3apsaa y, He BCTPEUYAIONUXCSA HU Y OJHON M3 peajbHO HaOII0aeMbIX
3JIEMEHTAPHBIX YacTHI[ BeliecTBa. J[I0ObIC YacTHUIIBI, MO MBICIH aBTOPOB
KBapKOBON MOJEH, COCTOAT M3 HA0OPOB KBAapKOB, HANPUMEP, MPOTOH P
COCTOHT W3 JBYX p-KBapKOB M OJHOTO N-KBapka; p = (Ppn); HEUTPOH N — U3
JIBYX N-KBAapKOB U OJHOTO p-KBapka: N = (pnn) u T. 1.

OmHAaKO BCKOpPE  BBIACHHIIOCH, YTO  IEPCUYUCICHHBIX  KBapKOB
HEIOCTATOYHO, W IOSIBIJINCH COOTBETCTBYIOIINE aHTHUKBApPKH — p~, N7, A1 7.
Bcekope m 3TOrO OKasamoch HEOOCTATOYHO, MOATOMY KaXIOMY KBapKy
JIOTIOTHUTEIBHO CTAJH TPHUIHCHIBATH IIBETa» — KWKIOMY KBapKy IO TpH
«uBetay: o = 1, 2, 3, T. e. KaXIBIH THIT KBapKa JOJDKCH OBITh IPEICTaBICH
TpeMs pa3HOBHIHOCTSIMH. 3aTeM y KBapPKOB MOSBIIINCH «3amaxi». [Ipn stom
HE WCKIIOYAeTCs TOSABJICHHE M IPYTHX PAa3HOBHIHOCTEH KBApKOB, TaK UTO
06luee HqUCJI0 KBapKOB, 3TUX «UCTHUHHO 3HeMCHTapHI)IX YaCTUIL» CTAHOBUTCA
COI/I3MepI/IMLIM C YUCIIOM SHCMGHTaprIX YJacCTHUll BCIIICCTBA. A, KpOMe TOTO,
CTaHOBHUTCS HCIIOHATHBIM, YTO MOKHO OTHCCTH K SHeMeHTapHI)IM qacTtuuam,
a 4Tto Henb3s. Hampumep, pe3oHAHCH, T. €. 0CO00 KOPOTKOKWBYIIHE
qacTUObI — OTO 3H€MeHTapHI)Ie JaCcTHULblI MWW KaKHE-TO HepeXOZ[HI)Ie
nporeccer? K stoMy Hamo m00aBHUTh, YTO KBAapKOBas TEOPHsS HHKAK HE
OOBSCHSET, TOYEeMy KBAapKHd BOOOIIE CYIISCTBYIOT Ha CBETe M 00JIamaroT
HEOOBIYHBIMH CBOICTBaMU, HE HAONMIOIAEMBIMHA HU y KaKUX OPYTHUX YaCTHIT
MHUKPOMHPA.

Ilo kBapkoBOM MoOAENM Macca KaKIOM 3JIEMEHTapHOM YacTHUIIBI
BEIIIECTBA OMpEICIACTCA Yepe3 ee YHEPTHI0, a IHSPTHS JaCTHII CKIIAIBIBACTCS
13 DHEPruil Macc KBapKOB U DHEPIUil CBsI3EH:

ma.q,cz = cZ ZMg— 2 ECBv

31ech ciieBa PHEPTHS MacChl AJIEMEHTApHON YacTHIBI BEIIeCTBa, a
CIpaBa — SHEPIHsA Macc, COCTABILIIOIIMX YAaCTHIy KBApKOB, U SHEPTHS CBSI3U
KBapKOB MeXIy coboi. Macca kax1oro kBapka B 5 pa3 u Ooiee Oombiie
Macchl NPOTOHA; COCTABICHHBIH M3 TpPeX KBAapKOB IPOTOH 0ONamaeT He
ISTHAAATBI0 MaccaMM, a TOJBKO OJHOW, TIOTOMY 4TO OCTalbHbIE
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YETBIPHAALATh MACC IMPUXOAATCS HA DHEPTHIO CBA3EH, a OHA OTPULATEIbHA.
OHeprust ’Ke Macc KBapKOB TIOJIOKHUTENbHA. BOT OHM M BBIYNTAIOTCS APYT W3
napyra. Camu jke KBapKH CKJICCHBI YaCTHILAMHU — TTTFOOHAMH. . .

KBapkoBass Mozenb 5SIEMEHTapHBIX YacCTHI MHUKPOMHpA 3aCTaBISAET
BHOBb BEPHYTHCS K Bompocy o ¢minocopun 3Hepretusma. Kak m3BecTHO,
SHEpreTr3M — 370 (rocodckoe HanpaBlICHHE, YTBEPXKIAIONIEE, YTO B MUPE
CYIIECTBYET TOIBKO IHEPTUs, a MaTepHsl €CTh CKOHIIEHTPUPOBAaHHAS DHEPTUS.
Beipaxass Maccy uepe3 3HEPruI0 M yTBEp)KAas TeM CaMbIM 3KBHUBAJCHT
Macchl ¥ 3HEPTUM, COBPEMEHHAsl TEOPHs CTAHOBUTCS Ha MyTh SHEpreTHU3Ma.
OnHako, ecinu [0 KBapKoBOil Mozaenu JedeKTsl dHeprerusma, Kak
¢unocodckoro HarpaieHus, ObLIM HE OYEHb 3aMETHBI, BO BCSIKOM cCiydae,
nedekT Macc B SIEpHBIX PpEaKIMsAX, PACCUMTAHHBIA Ha HSHEPreTHYECKOU
OCHOBE, HE CIMIIKOM KOMY MEIIal, TO B KBAPKOBOW MOJEIU 3TOT BOINPOC
obocTpuics. 31ech HEpreTHUecKas IMOCTAaHOBKA 337add  IIPUBENA K TOMY,
YTO IIeJ0€ — JJIEMEHTapHas YacTUIA BEIIEeCTBA — OKAa3bIBAETCS IO Macce
MEHBIIIE, YeM MacChl COCTABISIIONINX €€ JacTel — kBapkoB. CrpammBaeTcs,
KyZla OHa HMcYe3Na B pe3yiabTaTe 0ObEIMHEHHS KBApKOB B dacTHubI? M 4ro
TaKoe OTpHLATENbHAs DHEPIUs CBA3EH, KOTOPYIO BBIYUTAIOT M3 MAacCChl
yactell? Kakum 00pa3oM «rIIIOOHHBIH Kileiy», o0ecrieunBaronuii CoeIMHEHUE
Macchl KBapKOB B MAcCy 3JIEMEHTapHOM 4acTHUILbl BELIECTBA, OJHOBPEMEHHO
npeoOpasyeT MOJNIOKHUTENbHYI0 SHEPTHUI0 Macc KBapKOB B OTPHLATEIBHYIO
OHEPTHIO CBsi3eil, uiu Oojiee KECTKO, KaKMM 00pa3oM M3 IIOJIOKHUTEIbHOM
Macchl KBapKOB BBIYUTAETCS OTpULIATENIbHAsI Macca CBA3EH?

Ha camom gene, Bce B MpPUHLHMIE HE MOMKET BBIMISAAETh TaK, KaK 3TO
pHCYEeT KBapKOBas MOJENb DIIEMEHTApHBIX YacTHIL. OHEPrus CBs3ed Hu
9HEPTUsi MacChl YacTHI[ BOBCE HE OJHO M TO )K€ B CHIYy XOTA OBl HX
Pa3IMYHBIX CTPYKTYp M Pa3INYHBIX (YHKIWH. PacronosxeHbl oHU TOXE HE B
o0mel Touke MpOCTpaHCTBAa. A TJIaBHOE, Macca — 3TO HE JHEPrus, a
HOCHUTEIb SHEPTHU. DHEPIrHsl €CTh HE Macca, a Mepa JBU)KEHUS. MacChl, a 3TO
COBCEM HE OJIHO U TO Ke€.

Kpome Toro, momaraTh, YTO CBSI3b MEXJAYy Maccoil M SHeprueu
ocymiecTBisieTcs yepe3 Kod(PULUEHT ¢?, HeT ocHoBaHuil. Brlpaxkenue E =
Mc? 6bLI0 MoNydeHo DHHINTEHHOM IIPM PACCMOTPEHHH TOJBKO CBETOBBIX
CUTHAJIOB U 3aT€M IIPOU3BOJIbHO PACIPOCTPAHEHO Ha BCE BUABI MaTEpUu, YToO,
0e3ycIIOBHO, HEBEPHO. B KaXIOM OTAENHHOM cllydae 3TO JOJIKHBI OBITh
JIOKa3aHO, HO 3TOT'0 HUKOT/Ia He OBIIO CeaHo.

A moka cyz na zeno, GU3MKH OpOoCINCh HA TIOMCKH B IIPUPOJIE KBApKOB
B CBOOOTHOM cOCTOSIHUM. 10 MX MHEHHIO, KBAPKH JJOJDKHBI CYIIECTBOBATh Ha
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cBeTe: Benb Takas KpacuBas Teopusa! Ho modemy-To HalTH KBapku B
CBOOOJTHOM COCTOSTHMM HE yJanoch. MoXeT ObITh, OHU BCE-TaKH BOOOIIE HE
CYIIECTBYIOT, M HEyUYEHas IPUPOAA HE 3HAET, UTO i, 10 MpaBuiIaM (HH3UKOB,
M0JTaraeTcs CyMMUPOBATh KMJIOTPAMMBI C JJIEKTPOHBOIbTAMH?

CrnoxuBmasicas B (U3MKE IMapafoKcalbHas CHTYaIHs, YTO NPOMYKTHI
pacmaza SIEMEHTApHBIX YaCTHI[ BEIIECTBa HE O0oJee MpOCThIE, UM
pacnaBIIMecs] YacTHIbl, O3HAYaeT Ha JieJie He pacnaj Ha Oosee MpocThie
COCTAaBJIAIOLINE YacTH, a MpeoOpa3oBaHUe MaTepUH U3 OIHHUX (OpM B Ipyrue
B 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHHM B3aUMOJCHCTBUS YaCTHIL.
OZHOBpPEMEHHO 3TO 3HAYUT, YTO M HUCXOJHBIE YaCTHLBI, U MPOIYKTHI
npeoOpa3oBaHKUi COCTOSAT M3 OJHHUX M TeX )ke OoJiee MEJIKUX MO pa3Mepam
YacTHL, K KOTOPHIM Ha JaHHOM OTare pa3BUTUS (PU3NYECKOH Teopuu
JEWCTBUTENIPHO MOJKET OBITh NMPHUAAHO TPHIATaTENbHOE «3JIEMEHTApHBICEY,
HO, KOHEYHO, BPEMEHHO. DTH YaCTHUIIBI [0 pa3MepaM JO0JKHBI ObITh Ha MHOTO
MOPSOKOB MEHBIE, YEM OJJICKTPOH, II0 Macce TOXe. A COBpEMEHHBIC
«QIIEMEHTAapHbIC YACTHI[Bl BEUIECTBA» €CThb HE Ooyiee dYeM CIOXKHAs
CTPYKTYpHAasl OpraHM3alMsi M3 3THX OoJiee MEIKHX YacTUI], KOTOpBIE B
paHHHE BpEMEHa ECTECTBO3HAHWS HMMENH CaMOCTOATEIbHOE HA3BaHHE —
ameps! (He uMeromue Mepbl). Torma ecTeCTBEHHO HAauMHAeT MPOTJIAbIBaTh
uepapxuueckas CTPYKTypa OpraHM3alliM MaTepuH, B KOTOPOH aMmepsl
HAXOMATCSI Ha TJIYyOMHHOM YpPOBHE M TMPEICTABIAIOT CO0OM Kak Obl
«KHUPIIUYUKW», & «dJIEMEHTapHbIC YacTHIIbI BEIECTBA» Kak Obl OJoKamu, a
aTOMBI — 3/IaHUSIMH, TTOCTPOCHHBIMHM W3 ATHX OyokoB. [lomckamu CBOWCTB
9THX KHUPIUYHMKOB» MHUPO3JAHHA M IIOUCKAMU CBOMCTB MHPOBOM Cpebl,
UMH 00pazyeMol, a TakXKe MPHUPOAHBIMH TIPHHIUIAMH OpPTaHH3aALUH
MaTepuy U3 3TUX «KUPITUIUKOBY» U CIEAYET 3aHATHCS TEOPETHUECKOH (HU3HKE
Ha JaHHOM OJTale ee¢ pa3BUTHsA, a BOBCE HE YBJIEKAaThCI aOCTPaKTHOM
MaTeMaTHIECKOH KOMOWHATOPHKOIA.

A TI0Ka 9YTO MOXXHO KOHCTAaTHPOBAaTh, YTO MCKIIOUCHHUE CAMOTO TTOHATHS
CTPYKTYp M Marepualia, KOTOPHIH Al 3THX CTPYKTYp HOHanoOwscs Obl,
UCKIIIOYEHHE TPU PACCMOTPEHHMH MPOLECCOB WX (HU3NYECKOU CYLIHOCTH,
NPUBEIH K 3aMeHe (U3UKH M MaTepuu a0CTPaKTHOM MaTeMaTHKoii. Vctopus
C 3aMEHOW MaTepuy YpaBHEHUSIMH IHOBTOPWJIACH U BCE €Ie MOBTOPSIETCS
ceituac, crmycts 100 mer mocne Toro, xak B.M.JIemuHeiM OpII0 0OparieHo
0co00e BHUMaHHUE Ha HEJIOIyCTUMOCTh [T0JJOOHOW METO/I0JIOTHH.
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4.2. K nonoscenuio ¢ 31eKmpoouHamuxe

Kak wu3BecTHO, yueHHe 00 3JICKTPHUYECTBE M MarHeTHU3ME IOCTHUIJIO
BBIJJAIOIIMXCS YCIIEX0B. DTO yUYEHHE HAIIO0 BOIUIOIIEHHE B €AMHON TeopHuu,
MOJYYUBILIEH Ha3BaHUE JIEKTPOAMHAMUKA, OOBEANHSIET U 3JIEKTPUUYECKUE, U
MArHUTHBIC  SIBJICHUSL. bnaromaps  3neKTpoAMHAMMKE  Pa3BHIINCH
3NEeKTPOTEXHUKA, PATUOTEXHUKA U MIEKTPOHUKA, U HU y KOTO HET COMHEHHUs
B TOM, YTO MHOTOYHCIICHHBIMU PAaKTHYECKUMHU JJOCTHIKEHHSIMH 3TH 00JI1acTH
TIPUKIIATHOW HAYKU 00s3aHBI SJICKTpoInHAMHUKe [2].

JloCTIDKEHHSI TEOPETHYECKOTO, a caMo€ TJIaBHOE, MPHKIATHOTO IUIaHA
CTOJb BENIMYECTBEHHBI W HACTOJBKO OPTaHWYHO CBS3aHBI C CaMOW TeopHei
SJEKTPOIMHAMHUKH, YTO MPAKTUYECKH HU y KOTO HE BO3HWKAET COMHEHHUH B
BEPHOCTH BCEX €€ IIOJIOKeHWH. Takwe OCHOBOIOJIAralomie MOMEHTHI
Teopuu, Kak 3akoHbl Kupxroda, Owma, Ammnepa, dapanes, ypaBHEHHUS
Makcsenna, Teopema ['aycca 1 MHOTHe Apyrue, MOJYyYHJIM BCECTOPOHHIOIO
MPOBEPKY >KU3HBIO U MOITOMY 3aciIyKWIIM BceoOliee npu3HaHue. B cBszu ¢
9THM JIOOBIE COMHEHHS, CBSI3aHHBIE C KaKMM-JIMOO (yHIaMEHTaJbHBIM
MOJIOXKEHHUEM D3JIEKTPOJMHAMMKHY, CHENHAIMCTaMH OTMETAloTcs Jaxe 0e3
paccmoTpenusi. Bece 3T mosoxkeHus JaHO NMpHOOpENH CHIy JOr-MaToB, W
caMa TOCTaHOBKa BOIpoca 00 WX HEMONHOTE BBI3BIBACT pa3lpaKCHHUE.
ITocKOIBKY B 3JIEKTPOINHAMHUKE BCE SICHO.

Wnu we Bce?

Kak o0msicHUTH Hamuune mapaxokcoB B anekTponuHamuke? [IpaBma, He
BCE CHCHHANMCTHl TMPHU3HAIOT WX HAJWM4YUe, I[MO3TOMY HYXXHO IPHBOAUTH
TIPAMEPHL.

Paccmotpum Takoi cimydaid. J[Ba OOMHAKOBBIX 3aps/ia HaXOAATCA Ha
HEKOTOPOM PACCTOSIHMM ApYr OT Apyra. OHM HCHBITHIBAIOT OTTaJIKMBAHUE
JIpYT OT Jpyra no 3akony Kysona:

1 qu02
F=
Eo 47Tr02

Tenepb 3aCTaBUM OTHU JBa 3apsa/ia BMECTC, COXpaHAsd I[MOCTOSAHHBIM
pacCTosiHUE MCKAY 0060171, JABHUI'aTbCA. Torna OHH CTaHOBATCA TOKaMH H
HCHBITHIBAOT NPUTIKCHUC 10 3aKOHY AMnepa:
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Ho Bemp oTHOCHTENBHO Apyr Apyra OTH JBa 3apsAla OCTaJUCh
HETIOABIDKHBIMH, YTO JK€ TeTeph 3aCTaBWIO WX NPUTATUBATHCIA? OTO HE
BbIIyMKa? DJCKTPOHHBIC Jy4yd B TPYOKe HE pa30pachIBAIOTCS, XOTS B HHX
MEPEMEILAIOTCS. OAMHAKOBO 3apsHKEHHBIE YACTHUIIBI — DJIEKTPOHBI, B KaXKIOM
CEYCHHH JTy4a HETOABIKHbIE OTHOCUTENBHO APYT APYTa.

Hpyroii cny4aii. Ecnu B3sTh IPSMOTUHEHHBINA POBOJIHUK OCCKOHEYHOM
JUIMHBI, TO SHEPTUsl MAarHUTHOTO MOJISl, MPUXOISIIAACS HA €IUHUILY IJIUHBI
MPOBOJHHUKA, OKa3bIBACTCS OCCKOHEYHO OOJNBIIONH. OOBIYHO BBIIBUTACTCS
TaKkoe BO3pakKEHHE: BEAb CYIIECTBYET NMPOBOIHUK, IO KOTOPOMY TOK TEUET B
oOpaTHOM  HampaBICHWH, MAarHUTHOe 1molie  oOpasyeTcs  oOOMMH
MPOBOTHUKAMH BMECTE, a B 3TOM CIlydae SHEPTHs IO, MPUXOIIIIAsicsS Ha
eAVHUITY IUTMHBI IPOBOTHIKA, KOHEYHa. DTO BepHO. HO TOCKOIBKY BTOPOIt
MPOBOTHUK MOXET HaXOIUThCI Ha JIOOOM pAcCTOSHHH OT TEPBOTO
MIPOBOTHIKA, TO, B IPUHIIUIIE, MATEMATHYECKH XOTSA OBI, MOKHO CIENATh 3Ty
SHEPTHI0, IPUXOSIIYIOCS HA €IUHUIYY JJIHHBI IPOBOIHUKA, OOJIBIIE JII0O0TO
HarepeJ 3aJaHHOro 3HaueHus. OT caMoro Manoro Toka. A Kak 3To MOHATbH?

PaccMoTpuM erie oauH citydai

Eciu B mpoBoiHuke wuMeeTcsl 37C, Hampumep, Oarapesi, TO, IOKa
MMPpOBOAHUK PA3OMKHYT, U TOK B HEM HC TCYCT, Ha KOHIAX IMPOBOJHHKA
UMeeTcsl HalpsoKeHHWe, paBHOE OSToW 54c. Ecii KOHIBI MPOBOIHHUKA
COCIMHATH, TO B MOMEHT 3aMBIKaHUS IPOBOJHNKA HAa YYACTKE 3aMBIKAHHS B
TIEPBEI MOMEHT UMEETCS MOJTHOE HANPSHKEHUE, XOTS STOT yJaCTOK HE MIMEET
JUIMHBL. DTO 3HAYHWT, YTO B MOMEHT 3aMBIKAHHS B JTOM MECTE€ HMEETCs
HYJICBOE CONPOTUBIICHHE W, CICAOBATCIHFHO, TOJDKEH OBITH BCILUIECK TOKa IO
OeckoHeyHO Oobmioro 3HadeHus. Ho Bemps mo 3akoHam Kupxroda Hudero
nmoo6Horo He MoXkeT ObITh! UTO ke 3TO 3a mpoiiecc, Kak ero onucaTh, Kak
OH BBITCKACT W3 YHHUBCPCAJIbHBLIX, IPUIOJHBIX Ha BCC CJIy4dald KU3HHU,
ypaBHeHHI MakcBesna?

ITomumo mapagoKkcoB, B 3JIEKTPOJMHAMHUKE HMEIOTCS elle M CIydad,
Korjaa Teopusa MNPEACKasbIBA€T OAHO, a IMpU JACTAJbHBIX W THIATCIbHBIX
N3MEPCHUAX TOJYUArOTCA PE3YyJIbTaThl, OTJINYAOIIUECA OT TCOPECTUYCCKUX B
HECKOJBKO pa3. Okaszanoch, HampuMep, YTO IOIMPOKO HCIIONB3YEeMBIH 3aKOH
MIOJTHOTO TOKa
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[HdI =1,

KOTOPBIH SIBISIETCS CIIEACTBUEM NIEPBOTO ypaBHEHHsI MaKcBeIa, HUKOTJa He
MOABEPTAJICSI COMHEHHSAM U IIO3TOMY HE IIPOBEPSIICS IKCIIEPUMEHTANbHO. Bo
BCSIKOM CiIydae, B JINTEpaType HE COJEpXKaTcs CBEAEHHUs 00 ero
9KCIIEPUMEHTaNbHON TpoBepke. llocTaBieHHBIE JK€ OSKCHEPHMEHTHI HE
MOJATBEPAUIIM CTPOrOro COOTBETCTBHS BBIOJIHEHUS 3TOT0 3akoHa. M3 3akoHa
BBITEKAET, YTO YOBIBAHUE MAarHUTHOM HaINpsHKEHHOCTH H JOIDKHO MITH 110
THIIEpOOJINUECKOMY 3aKOHY:

HilH, = ralry,

rae I — pacCTOsSHHE OT IEHTpa MPOBOAHHWKA C TOKOM. A Ha caMOM Jieie
OKa3aJIoch, YTO TaKas 3aBHCHMOCTh CIpPaBeIJIMBA TOJBKO JJISI MAJIBIX
HaNpSDKEHHOCTEH MarHUTHOTO TOois. [IpHM TOKax, COCTABIIOMIMX BCETO
JIeCSIThIe TONHM aMIlepa, MMEIOTCS CYIIECTBEHHBIE OTKIOHCHHS OT 3TOTO
3aKOHA, 1 OHU TeM OO0JbIIIe, YeM OOJIBIIE TOK.

He moaptBepxmaroTcs Ha MpPaKTHKE COOTHOIICHHS U OIPEHCIICHHS
B3aMMOWHAYKIMH TPSIMOYTOJIBHBIX KOHTYPOB, €CITH UX Pa3MeEpPhI JOCTaTOUYHO
BEJIMKH, XOTS OBl JUIA IUIOMIANCH, M3MEPSIEMbIX CAMHUIAMH KBaJPAaTHBIX
METPOB. 3/1eCh OTJIMYUS OT PACUETHBIX OUCHB OOJIbIIHE.

BceM wu3BeCTHO, 4YTO SJEKTPOMAarHMUTHBIE BOJIHBI II€peMelatoTCs
nonepeyHo. Ho BOT BO3HMKIA HEOOXOAMMOCTH PEUICHUs B OOIIEM BHIE
3amaun 00 M3IydeHHH AWTONs ['epra ¢ cocpeOTOUYCHHBIMH apaMeTpaMu B
ToJympoBosmmei cpene. M oka3anock, 9To PEIIUTh 3Ty 33/4ady ¢ IOMOIIHIO
ypaBHeHHII MakcBeiia HEBO3MOXKHO. B mpuOmmkeHHOM BHIE, 0TOpachiBas
MIPOBOIUMOCTD CPEJIBI, — IOXKAIYHCTA, a B TIOJIHOM BUZE — HET. [IpoBecHHBIC
K€ OKCICPUMEHTHI TOKa3alld HaJW4dhe MPOJOJIFHOW  COCTaBISIOMICH
JJIEKTPOMArHUTHOM BOJIHBI, B KOTOPOW HAINpaBIICHHE AIIEKTPHICCKOTO
BEKTOpa COBIAJAET C HAIpaBICHHUEM PACIPOCTPAHEHUS 3JIEKTPOMArHUTHON
BoJTHBL. HO 3TO HHKak He BhITEKAaeT U3 ypaBHeHUNH MakcBera!

Ilone3Ho BCIOMHHTH O TOM, YTO MBI BOOOIIE HE 3HaeM HM YTO TaKoe
UIEKTPUYECKOE M MAarHUTHOE IOJIA, HU YTO TAaKOE JNEKTPHYECKUH TOK, HU
KaKOB MEXaHW3M BCEX JJIEKTPUUECKUX M MAarHUTHBIX SIBIEHUH, KOTOPHIE MBI
TaK MHUPOKO UCIOIb3YEM, COBEPIIEHHO HE MPECTABIIsIs, YTO 3TO TaKOE.

Jist psima SIeKTPOMAarHUTHBIX BEIWYHH JTaXKe HE MoJ00paH (pu3NdecKuit
cmbicit. CkakeM, CKaJIIPHBIA TMOTEHIMal — 3TO0 padoTa, KOTOPYHO HYKHO
COBEPIIUTh TPH TEPEMEUICHUH CIMHUIHOTO OSICKTPUYECKOTO 3apsiia U3
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0GECKOHEYHOCTH B TOYKY, HAXOASAIIYIOCS TOJ THM MOTCHIUATIOM. A BOT 4TO
TaKoe «BEKTOPHBIM MoTeHIHam»? KakoB BooOIIe €ro (GU3HYECKUH CMBICH?
Kpome TOro, d4Yro oOH JOKEH  YIOBIETBOPATH  ONPEACICHHOMY
MaTeMaTHYECKOMY COOTHOIICHHUIO, O HEM BOOOIIE HUYETO HE CKa3aHo.
@opMysbl  IEKTPOAWHAMHKH TpelaT «HadbHOACHCTBHEM», T. €.
JIEHCTBHEM HA PACCTOSHUHM TAaKOTO COPTa, YTO pPEaNbHBI (HU3NIeCKH
IIpoLecc B HUX He npocMarpusaercs. [Ipocreimmii ciayyail — 3akoH Papanes

0H,
e=— Sxy E—
ot

CBSI3BIBACT W3MCHEHHE HANPSKEHHOCTH Of; MarHUTHOTO TOJIS Ha TUIOIIAIN
Syy KOHTYpa (B ABIpKE) € TOH JIC e KOTOpas BOSHUKACT HA CaMOM KOHTYpe B
NPOBOJHUKAX  KOHTypa.  Hukakoro  mpomecca,  CBA3aHHOIO  C
B3aUMOJCHCTBHEM  M3MEHSIONIETOCS MO HETIOCPEICTBEHHO c
MPOBOJHUKAMH KOHTYpa, 3[1€Ch HET, a €CTh M3MEHEHUE HAIPSDKCHHOCTH OIS
B ONHOM MecTe (B IBIPKE) W IOSBICHHE 3JC B IPYroM MecTe — Ha
npoBoaHuKax! KakoB ke Mexanusm nepenauu curnana? M3 Gpopmyiisl 310 He
BBITEKAET, XOTA MpPAaBUIBHOCTh COOTHOLIEHHH IOYTH HE BBI3BIBAET
coMHeHHH. «[louTm», MOTOMY YTO MMEIOTCS 3KCIEPHMEHTAJIbHBIE JaHHBIE,
Korja 3To coBceM He Tak. Hampumep, ¢opmyna dapanes He yduThIBaeT
TOJISL, JIeXKAIl[e BHE M3MEPUTENIBHOTO KOHTYpa, a SKCIEPUMEHT ITOKa3bIBaET,
YTO WX YYHTHIBaTh HY)KHO, MHAuYe IMOTPEIIHOCTH CTaHOBSTCS UPE3BBIYANHO
6osmpmumMu. Ho 3TO 0OCTOSITENBCTBO HHMKAaK HE BBITEKACT HH M3 3aKOHA
®apajes, HU U3 ypaBHEHUN MakcBenia.

[lone3no HanmOMHHTB, YTO ypaBHEHHMs MakcBemia BBIBEICHBI €UIE B
1855-1864 tr., a BcAd TeopHs ANIEKTPOMArHeTH3Ma H3JIOKCHa WM B BHIC
IByxToMHOTO «TpakTara 00 3/EeKTpHUECTBE M MAarHeTH3MeE», BBIIICAIIETO B
1873 r. B oroii ¢dyHmameHTampHONH paboTe MakcBe/UT MOIBENT HMTOTH
pa3BUTHUs yueHHs 00 DJIEKTPHYECTBE M MarHeTU3Me, M3JI0KEHHBIE B TpyJax
cBoux mpemmectBeHHUKOB (Octporpanckoro, [aycca, Ammepa, Jlenna,
I'puna, BeGepa, Heiimana, Kupxroda, Tomcona, I'empmronsma u nap.) u
UTOTH CBOMX COOCTBEHHBIX HCCIIEIOBAHUH.

HyxHO OTMeTHTh, 4YTO CBOM 3HAaMEHHUTHIE YypaBHeHus (Bcero 20
ypaBHEHH), BKIItovatomue 20 mepeMeHHbIX BeJIMYHH, MaKCBeIT H3JI0XKHI B
pabore «JlmHAMHUYECKass TEOpPHUS AIEKTPOMArHUTHOTO mois» (1864), wemy
NPEAIIECTBOBANl PAN €ro e paboT, oObEeAMHEHHBIX IMoJ Ha3BaHHeM «O
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(apameeBbIX CHIIOBBIX JHHHSAX», BhIIIEAMNAX B cBeT B 1856 1., m «O
(U3WYECKUX CHJIOBBIX JHUHHUSAX», Bbimenmmx B 1862 1. CormacHo
W3J0KEHHOMY B  COBPEMEHHBIX  ydeOHWKaxX, MakcBemr  SKOOBI
«IIOCTYJIMPOBAI» CBOM YpPaBHEHHsS, HA CaMOM JK€ [eJe CBOM YypaBHEHUS
MaxcBemn CTporo BbIBENT HA OCHOBAaHMHM MOICTH IBIKYIIErocs 3¢upa, B
KOTOPOM BO3HHKAIOT BHXpPEBEIC TPYOKH («(apaneeBbl TPyOKN»), UCTIONB3YS
JUIsl 3TOro TpyAsl ['enpMroiblla O BHUXPEBOM JBHKECHHHM HICATBHOMN
JKAJIKOCTH, T.€. KUIKOCTU HE BA3KOHN W He cxxumaeMou. lIpunucas cBolicTBa
UICaJbHOM KHUIKOCTU 3(PUPY, IPUMECHUB TEOPEMBbI [ €bMIOJIblIa O TOM, YTO
B UJCANbHOM XUJIKOCTH BUXPU HE BO3HUKAIOT U HE YHUUTOXKAIOTCSI, a TOJIBKO
MEepPeMEeIaloTCsl, W, yKa3aB, YTO LHUPKYJSALMS BHUXPS BIOJb €ro OCH
MOCTOSIHHA, MaKcBeJlI CBsi3ajl BCE MapaMmeTphbl JBUKYLICHCS >KUIKOCTH U
MOJIyYUJI YPABHEHUSI 3JEKTPOJUHAMUKH.

MmeHHO MoOIenbHBIM, T.€. JOUHAMMYECKMM MOAXOJ M CTPOTUH
THUIPOAMHAMHIYECKUI  BBIBOX ~ o0ecrmedmn — ypaBHEHHSM  MakcBeiuia
MaKCHUMaJIbHO BO3MOXHOE€ Uil TOTO BPEMEHM COOTBETCTBHE IOJYYEHHBIX
YpaBHEHHH pEaJbHBIM AJIEKTPOMATHUTHBIM sIBICHHAM. O TOM, HAaCKOJIBKO
XOpOoIIo W IO0OpPOCOBECTHO 3TO OBUIO CHENaHO, CYAWTh HaM, MOTOMKAaM,
MOJIB3YIONIUMCS Pe3yJIbTaTaMH MaKCBEIIOBCKUX PaboT yxke Oojiee cTa JeT.

OpHaKo MU BCEM BEJIHYUH BBIMOIHEHHOW MaKCBEIIOM paboThl HEb3s
3a0bIBaTh, YTO OHA, KaK M BCsKas paboTa, eCTh HEC OKOHYATEJbHAS, a TOJBKO
npuOIMKEHHAsT UCTHHA, M MMO3TOMY B HEH MOJDKHBI OBITH OTCTYIUICHHS OT
peanbHON KapTHUHBI SBJICHUH, KOTOPBIC MHOTOKPATHO CIIOXHEE JHOOBIX
Mozeneil. U, cienoBarenbHO, TaKue OTCTYIJIEHUS HYXKHO MCKaThb M HYXHO
ONPEENNTh, HE ITOpa JIM OMTH B 3TOM Bonpoce Aajbiie MakcBesia.

U B camom gene, mpu OIMIDKadIIEeM pacCMOTPEHHH BBIBOJOB YpaBHEHUIMA
9JEKTPOAUHAMHUKN TaKHE OTCTYIUIEHHS OT pPEaJbHOM NEHCTBUTEIBHOCTH
HECIIOKHO OOHAPYKUTb.

IIpexxne Bcero, 3¢up mNpHHUMANCS 3a HWACANBHYIO JKHAKOCTH, T. €.
JKUJKOCTD HE BS3KYIO U HE CXKHUMAeMYI0. A TaKHMX >KUJKOCTEH B MPUPOJIE HE
ObIBaeT, Bce OHU BSI3KHE U B KAaKOW-TO CTENECHU CXKUMaeMble. A eciu dhup
3TO BOOOIIE HE KUAKOCTh, & a3, 4TO MPEANOoJaraid MHOTHE HCCIICI0BATEIH,
TO CTENEHb CKATHUS d(PHPAa MOKET 0Ka3aThCsl OUCHb BBHICOKOH, XOTS BSI3KOCTh
MOXeET OBITh U OTHOCHUTEIBHO HEOONbIIOW. M3 3Tol mompaBKHM BBITEKAeT
OYCHb MHOTOE.

B Bs3koi#l ¥ c:kmMaeMO# JKUJIKOCTH B OTJIMYHE OT KHJIKOCTHU HJIeaabHOM
BUXPH MOTYT 00pa30BBIBAThCS H YHHUITOXKATHCS, TeM O0Jiee, €ClIH YIUTHIBATh
MOTOKU JKUIKOCTH BAOJbL OCH BUXpS. M 3TO 3HAUMT, YTO Ha MEPEXOTHOM
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mporecce, B MOMEHT 00pa30BaHUs, IUPKYIALUS BIONb OCH BUXPA HE OyneT
noctostHHa. M eme 3T0 3HAYMT, 94TO B ONMMKHEH 30HE JMIOOBIX 3IEKTPOIOB
JOJDKHBI CYIIECTBOBATH MIPOIOJIbHBIC, & HE MONEPEYHBIC BOJHBI, YTO U OBLIO
00Hapy)X€HO IIPU TOCTAHOBKE COOTBETCTBYIOIIMX SKCIEPHMEHTOB M 4TO
BOBCE HE NPEIYCMOTPEHO ypaBHEHHAMHI MakcBena.

Eme 06 ommom. IIpm Bcelf cBOell KaKymIeHCs ITOTHOTE YpaBHEHHS
MaxkcBenna He OTpakalOT pa3BUTUS Ipollecca B KaXIOM Touke
MPOCTPAHCTBA, TAK KaK 3TH YPaBHEHHUS OTPAXKAIOT JBHKEHUE d(Hpa TOIBKO B
wiockocTd. [yt Toro 4ro0bl MOJOOHBIE ypaBHEHHS OTpaKallk IMPOIECCH B
o0beMe, B OKPECTHOCTSAX KaXKIOH TOYKM INPOCTPAHCTBA, HYXKHO, YTOOBI
paccMaTpuBallUCh pa3iM4Ms B YCIOBHSX BHUXpeoOpa3oBaHHS B JBYX
HapanjieNbHbIX IIOCKOCTSAX, T. €. ONHUCHIBAaTh YPaBHEHMSMHU IIPOLIECCHI,
MIPOUCXOSIINE BOJb OCEN BUXPEH, a 3TOro y MakcBena HeT.

Hukaknx HaMEeKOB Ha BO3MOXHOCTh CXKaTHA OJJICKTPHUECKOTO U
MarHuTHOTO monedl y MakcBe/mia TOoXe HET, a B CXKHMacMOM 3(pHpe 3TO
00513aTeNFHO JOJDKHO OBITh, 9TO U OBLIO BEISBICHO MPH aHAJI3E PE3yIbTATOB
MU3MEPEHUI B CIICIHAIBHO IOCTAaBJICHHOM HCCIEIOBAHHH 3aKOHA ITOJHOTO
TOKa.

W Tax nanee.

VYpaBHeHus: MakcBeiula He OTpaaloT (U3MYECKOro mpolecca Mpu
MEPECeUCHUH PACTPOCTPAHSIONIUMCS MAarHUTHBIM TIOJIEM MPOBOJHUKOB. A
BOT JApYyrod 3akoH — 3aKOH 3JEKTPOMArHUTHON MHAYKLIHH, T. €. 3aKOH
HaBCACHUA DJBAC Ha MNPOBOJHHMK IIpU TNEPECCUCHUU UM HEIOABUIKHOIO
MarHUTHOTO IO

e = Bvl

OTpa’kaeT »53TOT TPOILEecC, TaK Kak B HeM QUTYpUPYET CKOPOCTh V
nepeceveHrss MPOBOJAHUKOM, HMEIONIMM JUIMHY |, MarHWTHOro moss c
uHaykiue B. W, crienoBarenbHO, 3TO €CTh 3aKOH OJHM3KOJCHCTBUSA, B
KOTOPOM MPOTJIAIbIBAETCA CYTh IIpoliecca.

B 3akone xe dapanes Takas CyTb HE IIPOCMATPUBACTCS, a 3TO 3HAUUT,
YTO HA CaMOM JeJie MpOoLecC MPOTeKaeT Kak-To HHauye. J|ecTBUTENbHO, B
PCalIbHBIX MTpoHECcCaX HHUKAKOro MU3MCHCHHA HANPsSHXKEHHOCTH MAarHuTHOTO
MOJISL BJIOJIb OCH HE TMPOUCXOJUT, & MPOUCXOIUT M3MEHEHHE KOHIEHTpPaluU
CUJIOBBIX MarHUTHBIX JIMHUH B IUIOLAJAM KOHTYpa 3a CUET NPHUXO0Ja UX Tyda
HE B MpPOJOJILHOM, a B IIONEPEYHOM HampasieHUMH. B mpouecce 3toro
JIBUKEHUSI U MIPOUCXOJUT NEpeceyeHre UMH NPOBOJHUKOB paMKH. A Toraa
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3TOT MPOIIECC OMHCHIBACTCS WHAYE, XOTS B YACTHOM Cirydae (popMyIsl HadyT
Omu3kue pe3ynpTatel. [IpaBna, B qpyrux ciydasx pe3yiabTaTbl MOTYT CHIIBHO
pacxogMTbCs, M B OITHUX CIydasX OKCIEPUMEHTHl MOJATBEPKIAIOT HE
MaKCBEIIOBCKME ¥ (papameeBCKHE  3aBHCHMOCTH, a  3aBHCHMOCTH,
BBIBEJICHHBIE W3  YCJIOBUS  HENOCPEACTBEHHOIO  B3aWMOJAEUCTBUSA
M3MEHSIOIIEr0Ccs MarHUTHOTO TOJISl C IPOBOJHUKOM.

N3 Bcero ckazaHHOIO ClIENYET TO, YTO YpaBHEHUA MakcBeiia Jajneko He
MOJIHOCTBIO OTMHUCHIBAIOT CYIIHOCTh 3JEKTPOMAarHUTHOTrO mpouecca. OHu
OMUPAIOTCS HA BECbMa MPUOIMKEHHYIO MOJICIb AIEKTPOMATHUTHBIX SBJICHUN
M, COOTBETCTBEHHO, BeChMa MPHONMKECHHO WX OTpaxarT. Bce, 4To He
3aJ0)KEHO B MOJENIW, He 1monajio U B YypaBHeHud. IlomepeyHocth
9JIEKTPOMAarHUTHBIX BOJH 3ajJiO)K€Ha B MOJENW, OTTyAa Iepenuia B
YpaBHEHHUS, U, €CTECTBEHHO, PELICHUE 3TUX YpPaBHEHUI JaeT MOIEpeyHbIe
BOJIHBI. A NIPOJOJIbHBIE BOJHBI HE 3aKJaJbIBATIUCh B MOJEIb, OTKYJa K€ UM
B3SITHCS B ypaBHeHMAX? X TaM U HeT, HO BOBCE HE IIOTOMY, YTO TaKUX BOJH
HE CYLIECTBYET B IPUPOJIE.

Konuenuuss nanbHOAEHCTBUS, OTCYTCTBHE MEXaHM3Ma Ieperadyu
B3aUMOJEHCTBUI B HPOCTPAaHCTBE, KOIZAa Takue B3aUMOJEUCTBUS peajbHO
MIPOUCXOAT, HEOJHOKPATHO KPUTUKOBAIIUCH PA3IMUHBIMK yYeHBIMU. B 3TOM
HanpaBiienun B 20-e u 30-e roAapl B Hamield cTpaHe MNPONLIH OOJbIIHe
JIUCKYCCHUH. YUeHble-IPUKIaAHUKNA BCETa HACTAaMBAJIM HA TOM, UYTO JOJDKEH
CYILIECTBOBaTh MEXaHU3M IE€peAaud B3aUMOJECUCTBUMN, U HACTAaWBAJIU TaKKe
Ha TOM, YTO JJIsI O0CCIICUCHHUS ITHX B3aUMOJICHCTBUI JOJKHA CYIIECTBOBATh
MupoBas cpemna — 3¢up. OmgHako Takas IOCTaHOBKA BOIPOCa BCTpeyaia
BO3PaYKCHHUS CO CTOPOHBI BEAYIINX (PU3UKOB-TCOPETUKOB, KOTOPBIE BCAIECKU
MPEMSATCTBOBAJIM CaMOW IOCTAHOBKE 3aJayd, BO3MOXXHO, IOHUMAs
CJIOXHOCTB 33/1a4d U OIacasiCh TOr0, 4YTO OHU MOTYT C HEW M HE CIIPaBUTHCS.
U B pe3ynbTare MbI A0 HACTOSILIETO BPEMEHH HE UMEEM TOCTATOYHO NOJHOM
KapTHUHBI SJIEKTPOMATHUTHBIX SBIICHUN. a, HE TIOHUMAs UX (PH3MUYECKON CyTH,
HE MOXKEM pa3BUBATh JIEKTPOJMHAMHUKY B TOH CTETEHH, B Kakoi 3T0 TpedyeT
MPaKTHKA.

Ha npumepe 3nekTpoauHaMUKN O4Y€Hb BHJIHA OTHOCHUTEIBHOCThH HAIUX
3HAHUN O MPUPOJIE SIBJIEHUW, B JAHHOM CIydyae — 3JIEKTPOMArHUTHBIX. MbI
JODKHBI ~ OBITH  Tiyboko  Omaromapesl  JIx.K.MakcBemmy u  ero
MpeAIIeCTBEHHUKAM 3a T€ pe3yJbTaThl, KOTOPbIE OHU JOHECIH 10 Hac u
KOTOPBIMHM MBI CTOJIb YCIELIHO I0JIb3yeMcsi MHOrMe roabl. Ho 3To BoBCce He
O3HaJaeT, YTO 32 HAC BCE CACNAHO, KaK 3TO B SBHOW WM CKpPBHITOH (hopme
OOBSICHSIOT HAM YUYCHBIE OT AJIEKTPOAHMHAMUKH.
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Ha npotsbkeHnn Goiee 4eM cTa JIeT CO JHS BBIXOAA B CBET TPaKTaTa
MakcBemia B 00ONAcCTH TEOPHUHM JICKTPOMArHeTH3Ma HPAKTHYECKH HE
MIPOM30IUI0 HUKAKUX CIOBUTOB, pa3Be uTo B 1874 1. YMoB u B 1892-95 rT.
[IOMHTHHT MNpPEMIOKMIM BBECTH BEKTOP IUIOTHOCTH IOTOKa 3JHEPTHH
JIEKTPOMArHUTHOTO MOJsI B IPOCTPAHCTBE. 3a 3TO BpeMs HAIMCAHBI U
Hepenrcanbl COTHH Y4YEOHHMKOB IO JJICKTPOTEXHHKE, PaIUMOTEXHHKE U
JJIEKTPOHUKE. B HUX NMpaKkTHUECKH HUYEro He AOOABIECHO K TOMY, YTO YXKe
Obuto  momydyeHo MakcBeiuioM.  M3MeHWnHMch  MIIb  00O3HAYEHUS,
yaydmmiack (WM yXyAlIMiack?) peaakiusi, U3MEHWIACh TPAKTOBKa. A BCs
CYTh JJIEKTPOJMHAMHUKH OCTajach TOH e, M Yy4YEHBIE-DJIEKTPOANHAMUKHI
npeObIBAlOT B IIOJHOM OJIarofyIliMd, M3 TOKOJEHHUS B IOKOJCHHUE
MPOTAcKHUBasi BCE OJHU M T€ K€ U30MThIC HCTHHBI.

Bumumo, u 3meck mpupeTcs 3a Ieno OpaThCs NPHKIAIHUKAM, Iepen
KOTOPBIMYM BO3HHUKAIOT NMPAKTHYECKHE 3aJa4d M KOTOPHIM IO TOH NpHYHHE
TEOpHs, OTPAXKAIOIIAs peabHbIe IPUPOIHBIE IPOLECCH, HyXKHa OOJIbIIe, YeM
YYCHBIM-TEOPETHKAM.

4.3. K nonoscenuio ¢ kocmonozuu

Han Bceil coBpemeHHO Haykoil o BceneHHOW Kak €QUHOM LEJIOM —
KOCMOJIOTHEH M HAyKOW O MPOUCXOXICHUH W PAa3BUTHH KOCMHYECKUX TN —
KOCMOTOHHEH BUTaeT TeHb OOIIeil TeoprH OTHOCUTENHHOCTH A.DHHIITEHHA
[3]. B 20-e romer 20-T0 CTONETHS acTPOHOMBI OOpATHIN BHHMAaHHE Ha Tak
Ha3bIBAEMBIC KOCMOJIOTHYECKHE IApajioKChl — TEPMOAWHAMUYECKHH,
ONTHYECKUH W TPAaBUTALMOHHBIM, KOTOpbIE OOHAPYXWJIHM IPOTHBOPEUUS
CYILICCTBYIOIIUX B TO BpeMs Teopuii ¢ HaOIronaeMbIMu (paktamu [4].

TepMoIuHaAMUYECKUI MapaJoOKC BBITEKAET U3 PACcIpOCTPAaHEHUs Ha BCIO
Bcenennyro  Broporo  Havana  TepMmoauHaMuMku.  Btopoe  Hauano
TePMOAMHAMHUKM — 3TO TPUHLHMI, YCTAaHABIMBAIOIIMA HEOOPaTHUMOCTh
MaKpOCKONUYECKUX MPOIECCOB, MPOTEKAIOMIMX C KOHEYHOM CKOPOCTHIO.
IepBast hopmypoBKa 3TOr0 NMPHHIMIIA MIPUHAUICKAT HEMELIKOMY (H3HUKY
Kay3uycy: HEBO3MOXEH IpOIecC, MPH KOTOPOM TEIUIO CaMOIIPOHM3BOJIBHO
nepexoamio Obl OT Tes OoJjiee XOJNOAHBIX K Tesam Oonee ropsunM. B
COBpPEMEHHOH TepMoJMHaMHKe BTopoe Hauano ¢dopMmynupyercs Kak 3aKoH
BO3pacTaHMsi JHTponuu. bykBanpHOEe mnpuMeHeHHe Broporo Hauana
TepPMOAMHAMUKH K BceneHHOMH, Kak K 1esnoMy, mpuseso Kinaysuyca K BRIBOAY
o Hems0OexHoctn TermoBoi cMmepTH Bcenmenno#f, T. €. kK TakoMmy ee
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COCTOSIHMIO, TPH KOTOPOM BCE TIPOIECCHI IPEKPATSATCS BCICIACTBHUE
BCceoOIero  ypaBHOBEeIMBaHMs  TemrmepaTyp. Ho ecnm  Bceenennas
CYIIECTBYET BEYHO, BO3HHMKAeT Mapaaokc. Ilapajokc BO3ZHHKAET M B TOM
ciydae, €ciid MPHUHATh TEOPUIO0 HECTALMOHApHOW BceneHHOM, BrITEKaromen
n3 OOmielt Teopur OTHOCHUTEIBHOCTH DWHINTEHHA, TaKk KaK B 3TOM CiIydae
BO3pacT MeraranakTUKy — Bcel acTi BceneHHOH, 1ocTymHOW HaOII0AeHUIO
C TIOMOMIBIO TEJIECKOIOB, 0KA3bIBAETCSI MEHBIIIE BO3PACTa 3EMIIH.

BropbiM mapamokcoMm SBISIETCS TaK Ha3bIBaeMbli (DOTOMETPUUECKHN
napanokc [lle3o-Onbbepca. CormacHo 3ToMy Hapanokcy npu O€CKOHEYHOM
npocTpaHcTBe BceeneHHO# B J1I000M HampaBlIeHHH Ha JIyde 3peHHs JOJDKHA
OKa3aThCsi Kakas-HUOYHIb sIpKas 3Be3Ja, W BCsS IIOBEPXHOCTh Heba J0JDKHA
MPE/ICTABISTHCS OCIEIUTENBHO SIPKOH, TT0100HOM, HanpUMep, MOBEPXHOCTH
ConHna, 9YTO TaKKe NPOTHBOPEYNUT HAOIMIOACHMSAM. A, 3HAUUT, HAIHIO
apaJokc.

Hakonen, Tpetuil mapagokc — IpaBUTAlMOHHBIN mapanokc HelimaHa-
3enurepa UMeET MEHEE OYEBHAHBINA XapaKTep M COCTOHT B TOM, YTO 3aKOH
BCEMHUPHOTO TATOTeHUsI HpI0TOHA HE aeT KaKoro-Indo pasyMHOI0 OTBETa Ha
BOIIPOC O TPABUTALMOHHOM IIOJIE, CO37[aBa€MOM OECKOHEYHOH CHCTEeMOH
macc Bcenennoit: B 1000 TOYKE MPOCTPAHCTBA TIPAaBUTAIIMOHHBIN
MOTEHIMAN, CO3[aBaeMblii OECKOHEUHBIM YHCIOM MAacc, pPaBHOMEPHO
pacnpesieNieHHbBIX B OECKOHEY-HOM IPOCTPAHCTBE, CO3JacT OECKOHEUHO
OonpIION MOTEHLMAN, W NPUTSHKEHHE Macc ApPYr K JApPYry CTaHOBHTCS
HCBO3MOKHBIM.

[lo MHEHHIO COBPEMEHHBIX KOCMOJIOTOB, BCE TpH Mapajokca
pa3pemaroTcs, eclM NPUMEHUTh K KOCMOJIOTHH TEOPUIO OTHOCHTEIBHOCTH
OWHIITENHA, B KOTOPOM YIENEHO BHHMAHUE KpPHUBHU3HE IPOCTPAHCTBA-
BpeMeHH, Onarofaps ueMy BceneHHas 3aMKHyTa cama Ha ce0s, a TakxKe ee He
CTAIMOHAPHOCTH, OTKPHITOH coBeTckHM (u3ukoM Ppuamanom B 20-e TOIBI
npouuioro cronerus. Padorsr @punmana moxydnin IMpU3HAHUE TIOCIE TOTO,
kak B 1929 r. amepukaHckuii actpoHoM Xa00a oTkpbul 3akoH «KpacHoro
CMEIEHN» CIEKTPOB AKX TaJaKTHK: 0Ka3aJloCh, YTO CIEKTPHI TaJaKTHK
CMEIIICHBI B CTOPOHY KPAaCHOU YacTH, MPUYEM TEM OOJIbIIe, YeM HajbIle OT
HaC HaXOJATCsA 3TU TaJIaKTHKH. OTCIO)Ia ObLIT CcAcjiaH BbIBOJ O paCIIUPECHUN
BcenenHoii B pe3ysbTaTe Tak Ha36IBA€MOTO «bOJIBIIOTO B3PHIBAY.

Cwmbicn Bombmioro B3peiBa cienyromuii. Korma-ro Beesennas Obiia
COCPENIOTOUCHA B OJHOW Oe3pa3MepHOil TOUKe, Ha3BaHHOW CHHTYIISIPHOH, U
nMesa 6eCKOHEYHO OO0JIBINYIO INIOTHOCTE. HO 1oTOM OHa B3opBasiach, U ¢ Te€X
MOp BCE €IIe pa3ieTaeTcs BO BCE CTOPOHBI, YTO 3KCIHEPHUMEHTAIBHO |
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noaTBepxkaaer «KpacHoe cmenieHue» CHEKTPOB. boybIIONW B3pBIB — akT
poxxaeHusi Beenmenno#t npomsomen npumepHo 15-20 mupa. et ToMmy Haza.
Iloka 4to mporecc UAET B OJHY CTOPOHY. BO3MOXHO, UTO Yepe3 HEKOTOPOE
BpeMs BceneHHas HauHET CKUMATHCS U CHOBA COOEPETCsS B CHHTYIISIPHYIO, T.
e. 0Oe3pasMepHyI0 TOYKYy, a IIOTOM CHOBa B3opBercs. Torma 3to Oynmer
«ynscupytomas» Beenennas. Ho moka 3To HesicHO.

B coBpeMmeHHOH KOCMOJOTMYEeCKOH JHMTEpaType MHOIO BHHUMAaHMA
yaemsieTcsl TmpoleccaM, NpoHcLIe UM Bo BceeleHHON B mepBble MOMEHTHI
nocie B3psiBa — yepe3 kopoTkoe BpeMs nocie B3peiBa — uepes 1 ¢, uepes 1
MC U jgaxe dyepe3 1 Mkxc. MHTepecHO, 4YTO 3a BpeMms, COCTaBIAIOIIEE
MUKpPOCEKYHIbI, BceneHHas, kak CUMTAeTCs,, pas3leTaeTcs Ha pacCTOSHUS,
COCTaBJIAIONINE CBETOBBIE T'OJIbl, YTO HECKOIBKO MPOTUBOPEUUT MOCTYJIATy O
penenbHOCTH CcKopocTH cBeTa. Ho coctosHue BceenenHodh no B3pria,
CKaxeM, 3a 1 ¢ 1o B3pbiBa, HE paccMaTpuBaeTCs, TaK KaK CYUTAETCA, YTO 3TO
OCECCMBICTIEHHO: CaMOW KaTerOpWH BpPEMEHH TOT/Ia HE CYIIECTBOBAJIO,
MOCKOJIBKY HHKAaKMX MporeccoB He Obuto BooOme. Otcyer BpeMeHH
HCYMCIISAETCS TOJIBKO ¢ MOMeHTa bosbmoro B3peis. TeopeTuku cuuTaroT, 4To
uzes pacmmpsoneics BeeneHHON mo3Boinia pa3peliuTh BCE YIOMSHYThIE
MapaZoKChl, BIPOYEM, JJs pa3pelieHus TePMOAMHAMMYECKOro Mapagokca
3TOM  uAeum  oKazajgocb  HejocratoyHo. Iloatomy — mpuBnekaetcs
JIOTIONTHUTEIbHOE OOBSACHEHHE, B COOTBETCTBUU C KOTOPHIM JIF00as CKOJIb
yrogHo Oosnbluasi 4acTh BceneHHOW He SIBISETCS 3aMKHYTOHW, M HOTOMY
BBIBOJ O Heu30OexHocTH «TermoBoil cmeptu» HeBepeH. [IpaBma, Takoe
paccyaeHHue MPOTUBOPEUUT UIEE O 3aMKHYTOCTH BceneHHoM, BbhITeKatouei
13 TEOPUU OTHOCUTENBHOCTH, HO 3TO HE TaK Ba)XKHO, KaK IOJAratT BCE TE e
TEOPETUKHU. 3aTO OCTAJIbHBIE [1BA APAI0KCA PA3PELIAIOTCS BIIOJHE YCIIEIIHO.

B menowm xe Bcst BeenenHass oqHOpPOAHA M H30TPOIHA. DTO OazupyeTcs
Ha JIBYX IOCTyJaTax.

Hocrynar 1. HawnyymwuMm onucaHueM TPaBUTALMOHHOIO — MOJA
SBIIAIOTCS ypaBHeHMA OMWHINTEHiHa, OTKyZa M BBITEKaeT KpUBU3HA
npocTpaHcTBa-BpeMeHu. (DTUM  mocTynupyercss  (akt, uTo  Iy4ine
OHHIITEeHA y’Ke HUKTO U HUKOT'/1a HUYETO NPUIYMaTh HE CMOXKET).

Mocrynar 2. Bo BceneHHol HET Kakux-THOO BBIJICTEHHBIX TOUYEK
(omHOpOMHOCTH BeeneHHoi) u BBIJICNIEHHBIX HampaBiieHUu (311ech TOXEe Bce
ACHO: HHKTO HE€ HMHTEPECYCTCHA, CYMECTBYIOT JIM TaKUC€ BBIJACIICHHLIC
HaIpaBJIEHUS; pa3 B COOTBETCTBUU C MOCTYJATOM UX HET, 3HaYUT, U UCKATh
HE HAJO).
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Ecmm x 3TOMy m00aBUTH, YTO ypaBHEHHs OWHINTEHHA MPH PaBEHCTBE
HYTI0O  KOCMOJIOTHMYECKOTO  WiIeHa  (KOCMOJIOTHYECKOH  IMOCTOSHHOMN)
NpUOOPETAIOT MPOCTOH BHA, TO 3TO, KAaK pa3, U CBUACTEIBCTBYET O
MIPaBUIBHOCTH M KPacoTe TEOPHH DHHINTEHA.

Kocmomornueckast 1moctossHHass A BBeneHa OWHIITEHHOM B 1917 1. B
CBOM YpaBHEHHUs, 4YTOOBI 3TH YpPaBHEHHS MOIJIM HMETh pEIICHHE,
OIMCHIBAIONIEE CTAMOHAPHYIO BCeleHHylo, 1 YA0BIETBOPSUIM TPeOOBaHHIO
OTHOCHTEJNIFHOCTH wuHepuuu. I[lpmy A < 0 53TM cwisl o0ecHneyrBaloOT
NPUTSHKEHWEe Macc, a npu A > 0 — oOTTaJKkuBaHWe, BO3pacTraroiiee C
YBEJIMYCHUEM PacCTOsIHUS, a He yObiBatomiee! OU3NYecKnil CMBICT BBEICHUS
KOCMOJIOTHYECKOIl MOCTOSIHHOM 3aKJIF04aeTcsl B JOMYLUIEHUH CYILECTBOBAHUS
0COOBIX KOCMHYECKHX CHJI, NPHPOAA KOTOPHIX HEW3BECTHa, HO 3TO U
HEBAXKHO.

ITockonpKy TpeboBaHHE CTAIMOHAPHOCTH BceleHHOH OTHano B CBSI3U C
OTKpBITHEM pa3z0eraHus TalakTHK, To JWHmTEeWH B 1931 r. oTkazaics oT
KOCMOJIOTUYECKOW  IMOCTOSHHOHM, KOTOpas JO0 CHX IIOp CYMTaercs
NpUOTMKEHHO PABHOW HYIIO, XOTS JOMYCKAeTCs W APYyras BO3MOXHOCTB:
KOCMOJIOTHYECKas TIOCTOSIHHAs KpaiiHe Maila, HO BC€ XK€ HE paBHa HYIIIO, a
umeHHo A = 1075 cm 2.

B coorBercTBuu ¢ npencrasieHusMu OOLIel TEOPUH OTHOCUTEIBHOCTH
oJIHasl Macca BcenleHHOM KOHeYHa U COCTaBIIsAET

R V322
M= 2pn°R¥=4n? —= ——
x 1%
3neck R — pamMyc YeTHIPEXMEPHOTO MpPOCTPAHCTBA 3aMKHYTOM

Beenennoil. ITpu A = 10 ¢cm? R = 3-10% cm.

OWHIITENH oTMeyaeT [3], YTO MOJOKUTENbHAS KPUBU3HA NIPOCTPAHCTBA,
00ycIIOBIICHHAsl HaXOJsILIeHcs B HeM MaTepUel, oirydaeTcs U B TOM ciIydac,
ecnmi A = 0, U 4TO MOCTOSIHHAsT A HyXXHa JJIsL TOrO, YTOOBI 00ECHEe4YHTh
KBa3UCTaTHYECKOE paciipezieieHue Marepuu, COOTBETCTBYIOLIEE
(haKTHIECKUM CKOPOCTSIM MEePEMEIEHHS 3BE3 /.

Ha »sToli OCHOBE B COBPEMEHHOH KOCMOJIOTMM PAacCMaTpPUBAOTCS
rmaBHBIM oOpa3oM 1Be Monenu BceeneHHoil. B ogHON MX HMX KpUBH3HA
MPOCTpaHCTBa OTpPHUIATeNIbHA WIM B Tpejeie paBHa Hymro. [IpocTpaHCTBO
0GECKOHEYHO, BCE PAaCCTOSHHS CO BPEMEHEM HEOTPaHWYEHHO BO3PACTAIOT.
OTO Tak Ha3bpIBaeMas OTKpbITas Mojedb. B npyroil — 3aMKHYTOM Mojenu
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KpPHBH3HA TPOCTPAHCTBA TOJIOKHUTENIbHA, IPOCTPAHCTBO KOHEYHO, HO CTOJIb
ke 0e3rpaHryYHO, YTO U B OTKPHITON MoJIeH. B 3Toi Moaenn pacimpeHue co
BPEMEHEM CMEHHTCS CkaTheM. HadanmpHbele cTagmm it o0ewx Mopenei
OJIMTHAKOBBI — JOJDKHO CYIIECTBOBATh 0CO00€ HAYaNbHOE COCTOSHHE C
0eCKOHEUHO! TUIOTHOCTHIO MacC U OECKOHEYHOW KPUBU3HON MIPOCTPAHCTBA U
B3PBIBHOE, 3aMEISIOIIEECS] CO BPEMEHEM, PacIINPEHHE.

CymiecTByeT ellle U TpeTUil BapuaHT — BapHaHT «ropsueil BeeneHHOM»,
MpEeNoNaralolil BBHICOKYI0 HayalbHYI0 TeMmIeparypy Bcenennoil, d4ro
TaKXKe SBJISETCs NOCTyaaToM. M3 3TOro mocTynaTta BBITEKAeT, YTO NMPHU OYEHb
MaJIbIX 3Ha4EHUSAX HAYaJIBHOTO BPEMEHH HE MOIJIH CYIIECTBOBATh HE TOJIBKO
MOJICKYJIBl WJIM aTOMBI, HO JaXe U aTOMHBIE fipa: CyLIeCTBOBaja JHIIb
HEKOTOpasi CMECh DAa3HBIX DJJEMEHTapHBIX 4YacTHL, BKJIOYas (OTOHBI M
HEUTPUHO.

Ecnu B camblil «HauanbHBIA MOMEHT, T.€. IIpH t = 0 MIOTHOCTB p = O, TO
yxe npu t = 0,01 c. mIoTHOCTL cHUXkaeTcs 10 3HaueHus p = 10! r/em®. B
cratbe «Kocmomorus» [3] Haan mnwmer, 9To «...HE3HaHHWE TOTO, YTO
MPOUCXOJWIO TpPH IUIOTHOCTSX, HAMHOTO IIPEBBIMIAIOIINX SJIEPHYIO (3a
nepsble 10 ¢ pacumpenus), He MeIaeT JenaTh OOliee WIM MEHEE
JIOCTOBEPHBIC CY)KICHHS O OoJiee MO3AHUX COCTOsSHMAX, HaynHas ¢ t = 0,01
o».

OCHOBHBIMH HAOJIONATCIBHBIMU  (haKTaMH, MOATBEPKIAIOIIUMH HE
CTallMOHAapHOCTh BceneHHOM HM  TO, YTO OHa ToOpsAyasi, CUMTAIOTCA
Kocmosorndeckoe «KpacHoe cMmemieHue», oTKpbitoe Xabomom B 1929 1., u
OTKpbITOe B 1965 . penukToBOe paauousnydeHue. M TOnbKO KpUBU3HA
MPOCTPAaHCTBA HEMOCPEJCTBCHHO HE IONMAeTCd H3MEPEeHHI0, HO W OHA
ompezieIeHa KOCBeHHO. Ilpm 3TOM CpeaHsAs IJIOTHOCTh CBETAIIErOCS
BelecTa okasanach pasHoi 1073- 10%° r/cm®. Ho Tak Kak KpuTHYecKas
cpenHsis MWIOTHOCTH coctapisieT 6-107° r/cm®, To Henwb3s TouHO cKasath,
KakoBa BceneHHas — OTKphITas, T. €. paciIupsromasics O0e3rpaHWTIHO, WIN
3aMKHYyTas, T. €. OHa HayHeT 4epe3 HeKoTopoe BpeMs cxuMarthscs. Ho Bee,
YTO KacaeTcsl MPOIIOro, sICHO.

B mpomecce mnpopaGOTKM COBPEMEHHOH KOCMOJIOTHM  BO3HHUKIH
HEKOTOPLIC TCOPETUYCCKUEC TPYAHOCTHU, HANIPUMEDP, OTCYTCTBUE TCOPUU JIA
N3Yy4YCHHU COCTOAHUSA BEUIECTBA CO CBerBBICOKOﬁ INIOTHOCTHIO, HAXOXIACHHUC
MaTCMaTUuKU JUIA N3Yy4YCHUA COCTOSHUA BCIICCTBA C OECKOHEYHOI
IUIOTHOCTBIO,  NMOTpeOoBalioch  00OOIIEHWE MOHSATHS  BPEMEHH IS
MOATBEPXKICHNST OECCMBICIIEHHOCTH TIOCTAHOBKH BOIPOCA O TOM, YTO K€ BCE-
Taky ObwuI0 110 t = 0, 37€ch NenaroTcs M nepBble mark. HemocrarouHo
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pa3paboTaHa TOMOJIOTHS IIPOCTPAHCTBA-BPEMEHH, HE COBCEM TOYHO
OIpeZielIeH BO3pacT BceneHHOW, HE OOBSICHEHBI 3apsa0Bas CHUMMETPHS
Bcenennoif, mpeoOiagaHWe  BemecTBa  HAl  AHTHUBEIIECTBOM,  HET
yOenuTeapHONW TeOpHH BO3HUKHOBEHHS 3BE€31 M TalakTHK U T. A. Ho 310 BCe
HUKAaK HE CKa3bplBAacTCsi Ha OOLICH YBEPEHHOCTH B TOM, YTO OCHOBHBIC
MepEeUYHCICHHbBIE BhIIIE (hyHIAMEHTAIbHBIE MOMEHTBI PELICHBI PaBHIBHO, U
KOCMOJIOTHUS B 11€JIOM HaXOJUTCS Ha BEPHOM ITyTH.

OpHako Takoe yTBEep:K/ICHHUE BbI3BIBACT OOIBIINE COMHEHHUS.

B camoMm zene, Kak ObUIO TIOKa3aHO BBIIIE, COBPEMEHHAsh KOCMOJIOTHS
MOCTPOEHA 110 THIIOBOMY MOCTYJATHBHOMY npuHIumy. OHa 0a3upyercsi Ha
MOCTyJIaTaX, KaKAbIH W3 KOTOPBIX MOXET M JOJDKEH OBITh MOIBEPTHYT
COMHEHHIO.

Haunem ¢ mocrynmaroB OOmieii Teopum oTHOocuTenbHOCTH. Hy, kKakoe
OTHOIIICHWE HWMEET CKOPOCTh CBETa, SBICHHUA JICKTPOMAarHUTHOTO
B3aUMOJEHCTBUS, K TPAaBUTALUH, COBEPLIICHHO MHOMY (YyHAaMEHTAIHHOMY
B3auMozeiicTBuio? CKOpPOCTh CBETa BXOAUT B COCTaB YETHIPEXMEPHOTO
MHTEpBala TPOCTPAHCTBA-BPEMEHH M OTTyAa IIEPEKOYEBaJa B TEH3O0PHI
OOmeit TeopuM OTHOCHTENBHOCTH, T.€. B TEOPWIO TIpaBbaluu. [ ae ke
joruka?

Hanee. IToueMy pelieHO, 4TO KOCMOJIOTMYECKUE IApaJlOKChl HE MOTYT
OBITh paspelliecHbl B paMKaxX IPEACTABICHHH 00 OOBIYHOM EBKJIHIOBOM
npoctpancTBe? Takux ocHoBaHui HeT. KoHeWHO, eclu  HCKIIOYUTH U3
paccMOTpeHHs Cpepy, 3alOoJHSIOIIYI0 MHPOBOE IPOCTPAHCTBO, TO TOrna
npuzneTcs OOpOThCS C TMapaJoKCcaMHM B IIOJHOM ITycTOTE HEEBKIHMIOBA
IpOCTpaHcTBa. A ecii 3(UPOM 3apaHee He IpeHeOperaTh, TO OTKPHIBAIOTCS
COBCEM MHBIE BO3MOKHOCTH.

TepMoanHaMUUYECKHH MapagoKc BOOOIIE MOXKET OBITh MOJBEPTHYT
COMHEHMSM caM 1o cebe. Bemp OH KacaeTcs TONBKO CIy4aeB IPOCTOTO
oOMeHa TeIIOM JIBYX TeJ pa3IudHOM TeMrepatypsl. Ho passe Bo Beenennoit
CYIIECTBYET TOJILKO TakOro poja 3HeprooOMEH U TOJBKO Ha YypOBHE
oOpryHOTO Terna? A Kyjaa MOAEBAIHCH SACPHBIE PEaKIMHU, T0YeMy OHU HE
YUUTBIBAIOTCSI? A TOuYeMy HE YYMTBIBAeTCS HEHCUeplnaeMOCTh MaTepuu
BIIIyOs? Beab 3T0 03Ha4aeT, 4To CYIIECTBYIOT €Illeé MHOTHE, HEBEJJOMbIE HaM
CEeTO/IHS B3aUMOeHCTBu!

A, KpoMe TOTo, CYIIECTBYET elle TOYKa 3pEHHS O TOM, YTO BOOOIIe
TOBOPHUTh O POCTE SHTPOIMHM HEBEPHO, a HY)XHO TOBOPHTH O IIpoleccax
pacceMBaHMs WIM KOHLEHTPALMM SHEPTUM B MpOCTpaHCTBe. KoHeuHo,
OOJIBIIMHCTBO MPOIIECCOB CBSI3aHO C PACCEMBAHUEM 3HEPTHHU B IIPOCTPAHCTBE,



120 T'nasa 4.

B HUX OSHTpomus pacteT. Ho oka3bIBaeTCs, YTO CYHIECTBYIOT HPOLECCHI
KOHLICHTPAIlUA JHEPTUH, B PE3YyNbTaTe KOTOPHIX JHTPOMNHS YMEHBIIACTCS.
Taxkum mporeccoM ABISIETCS, HapUMeEp, Iporece (GOPMHPOBAHUSA Ta30BOTO
BUXpsi — cmepda. CMepd — 3TO TpHUPOAHAS MalldHA IO TepepadoTke
MOTEHIMAIbHON 3HEPrur aTMOc(ephl B KHHETHUECKYIO SHEPTHIO ABHKCHUS
ra30BBIX MOTOKOB. Eciin MHpoBOe mpocTpaHCTBO MyCTOE, TO, KOHEYHO, B HEM
HET MeCTa IS TOJOOHBIX MTPOIIECCOB. A €CJIM OHO 3aI0JIHEHO I'a30110100HbIM
3¢upom? Torma Takume mporeccsl 00s3aHbl ObITh. HO IS MX HAXOXIACHUS
BOBCE HEJOCTATOYHO MAHUITYJIMPOBaTh aOCTPaKTHHIMH (popMysamMu, a HaIO
UCKaTh 3TU mpouecchl. OHU MOTYT OBITh, HalpuMep, B sApax CHUPAIBHBIX
rajakTUK — MX LEHTPAJIbHBIX 4YacTsx. M3BecTHO, 4TO s1pa rajakTuk,
pocMaTpUBaeMble HACKBO3b Kak ITyCTOE MPOCTPAHCTBO, KAKUM-TO 00pa3oM
TEHEpUPYIOT BEIIECTBO B BUAE IPOTOHOB, OOIIas Macca KOTOPBIX B TOJ
paBHa nomyTopa Maccam ConHna. B paifoHax siaep rajakTHK MakcHMaibHas
IUIOTHOCTH 3BE€3], KOTOPBIE M3 3THX MPOTOHOB oOpasyrorcs. Kak 310
nporcxoaut? Henb3s nu mpeacTaBUTh 3TOT MPOIECC TaKUM 00pa3oM, YTO B
pe3ynpTaTe COymapeHHs [BYX 3aKpy4eHHBIX CTpyH osdupa, KOTOpHIH
MOCTYMaeT B SIIPO 1O ABYM CHHPaJIbHBIM pyKaBaM TallaKTUKH, €r0 CTPYH
COyJapsoTCsl, YTO MOPOXKAAET BHUXpU 3(hUpa, a 3TH BUXPH JCIATCS U
CaMOYIUIOTHSIOTCSI, HETPEephIBHO yYMEHbIIasich B pa3Mmepax. B pesynbrate
3TOro U 00pa3ylTCsl MPOTOHBI — BHHTOBBIC TOPOWJAANBHBIE BUXpHU 3¢dupa.
HpI/I CKaTun TCJjla BUXPSA B CHJIIY MHOCTOSAHCTBA MOMCEHTa KOJIMYECTBA
JBUXKCHUS CKOpOCTH Ta30BbIX IIOTOKOB BO3pacTacT, OHEPIrusi ux
YBEIMYHMBACTCA 33 CUET Mepexo/ja MOTCHINAILHOM Hepruu AaBiIeHus 3¢hupa
B KMHETHYECKYIO HEPTHIO JIBIDKCHHS 3(PHpa B Tese BUXPS, YHEPTHS BHUXPS
pacter. DTO M €CTb KOHIEHTpauus SHepruu. BromHe mnpaBmomonoOHas
THITOTE3a.

To xe kacaercs u mapamgokca Ille30-Onpbepca. Hammane «KpacrHoro
CMEIIEHHU» BOOOIIE CHUMAeT BONPOC C IOBECTKH THS, TaK Kak HEOO yxke
HUKaK HE MOXET OBITh OJHOPOJHO SPKO-OCIBIM: BEIb CBET OT JalbHHX
rajJakTHK IMOKPacHEeT, a OT O4eHb AaJEKUX OH OyneT yxe uH(paKkpacHbIM, He
BUJUMBIN T11a3y. BoT 1 monyyaeTcs Ta KapTUHA, KOTOPYIO Mbl HAOI0IaeM.

Camo «KpacHoe cMelieHHe» BOBCe HE 00s3aTEIbHO €CTh pe3ybTar
«pa3beraHus» TalakTUK. OTO JHIIb OAHO M3 MHOXXECTBAa BApHAHTOB
o0bscuenus. U MIPUKUIIOCE OTO «OOBACHEHHE» TOJBLKO MmoTOMY, 4TO OHO
BBITOHO TOCIIOJICTBYIONIEH HAayYHOW IIKOJIe pensTHBHCTOB. Ho cymecTByer
MHOXXECTBO W JAPYIHX HE JOIUIEPOBCKHX BapHaHTOB OOBSICHEHHI 3TOTO
«Kpacnoro cmemenus». OnHO W3 HHUX YTBEP)KHAET, YTO «IIOKPACHEHHE)
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CIEKTPOB CBSI3aHO ¢ ToTeped (oToHaMH CBOEH »dHEpPruM 1O Mepe
NPOJBIDKEHUSI B MPOCTpaHcTBE. Ecnm  IOmMycTHTh, YTO 3PHP HMEET
HEKOTOPYIO BSI3KOCTh, @ (DOTOHBI — 3TO BUXPEBBIE O0pa30BaHUSA TOTO K€
a¢upa Thma «gopokek KapmaHa» B THMApPOMEXaHUKE, TO BCE OOBICHACTCS
OYEHB IPOCTO: TI0 MEPE MOTEPU SHEPTUU TNAMETPBI BUXPEH YBEINUNBAIOTCS,
paccTosiHHS MEXIy BHXPSMH B (DOTOHE, YBEIHUHBAIOTCS 3TO U €CTh
YBEJIMYCHUE JUIMHBI BOJIHBI, T. €. «IOKpacHeHue» QoroHa. Ha Takyro
BO3MOXXHOCTb B CBO€ BpeMsl oOpallal BHUMaHHE AaHTJIMHCKHHA Y4eHBIH
Bunbsm Tomcon (nmopx KenpBuH). A korna (OTOH THOTEpsieT SHEPrHU
CJIMIIKOM MHOT'O, OH HE MOXKET JaJiee CYIIECTBOBAaTh KaK €IMHAasi BUXpPEBas
KOHCTPYKLIMS U pa3BaJIUBAETCS HA YaCTH. DTO U €CTh PEIMKTOBOE U3ITyUCHHE.
Ho cymecTByIoT enie 1 WHbIe BapUaHThl OOBSICHEHUI TEX XKe SIBICHUH.

Uro kacaeTcsa mapamokca Heilimana-3enmrepa, ToO W 34eCh Ha OCHOBE
KOHLETIIUH 3(pHpa HAXOIATCSA MPOCThIE W HaZexXHble oTBETH.. Ho 4TOOBI MX
MOHSTh, HY’)KHO BCIIOMHHUTb, YTO 3aKOH BCEMHPHOTO TSATOTCHUS HUKOTAA HE
011 BEIBeleH HEIOTOHOM 13 KaKkoW-mTHO0 (U3NIecKoil Moenn. DTOT 3aKOH —
BCEro JUIIL 00OOIIEHHE MaTEMAaTHYECKHX 3aKOHOB HEOECHONW MEXaHMKH,
BBIBEICHHBIE KerurepoM Kak anmpokcuMaiust HaOJMIOACHHUH 3a IMOJIOKEHHEM
HecKoNMbKUX IuiaHeT COJIHEYHOH CHCTeMBI, NpUYEM, aIlllpOKCUMALMS
mpocTeiias, XoTs MO TeM BpeMeHaM M Haubojee TouyHas. OJHaKo Ha
MEK3BE3/IHbIE paccTosiHUsI 3akoH HbroToHa pacmpocTpaneH 6e3 0COOBIX
OCHOBaHHH, IPOCTO B CHUIIy OYEBHIHOCTH.

Ha camom jene, 3aKOH BCEMHPHOTO TSATOTEHHUS TOJDKEH BBIBOIUTHCS M3
(u3MUecKoil MOJENN TpaBUTAlMH, a IOCKOJIBKY I'PaBUTalus JIEHCTBYET BO
BCEM MHPOBOM IPOCTPAHCTBE, KOTOPOE HE MOXKET OBITh ITyCTBIM, TO 3TOT
3aKOH HYXHO BBIBOAWTH W3 Hamboiee oOmmx Qopm aBIKeHUS 3¢dupa,
3aIOTHSAIOIET0 MHPOBOE MPOCTPAHCTBO, MOCKOJBKY I'paBHTalus ACHCTBYET
moBceMecTHO. Takoit Hambosee obmieit dopmoit sBisieTcs auddy3noHHAS
(¢opma, crenoBaTENbHO, MOXKHO TIpEAIoJaraTb, 4YTO TPaBHTalUs €CTh
ciecTBre TepMoaAn(Qy3UOHHBIX HpoueccoB B d¢upe. U Takas mojenb B
HacTosIee BpeMsl CO3/1aHa.

Kak BbIscHHIIOCH, BUXpH 3(upa, Kak U BUXpHU Jr000ro rasa — Oosee
XOJIOJIHBbIE 00pa30BaHMs, HEXENIU OKPYKAOUIMHA HMX Ta3, YTO W BbI3BIBAET
TepMoM(py3MOHHBIE NPOLIECCHI B OKPECTHOCTSIX BHXpeil. BbIBoj 3akoHa
MPUTSDKEHUST HA TAKOW MOJIENIbHOM OCHOBE MPUBOANT K dopmyne HeioToHa,
OJTHAKO C HEKOTOPBIMH IIOTIPaBKaMH, KOTOpbIE Ha OOJIBIINX PacCTOSHHAX
NPUBOAST K CYINIECTBEHHOMY YMEHBIICHHIO CHJI TPaBUTalMOHHOTO
MPUTSDKCHUS, YEM 3TO BBITEKaeT U3 3akoHa HproToHa. A B 3TOM ciydae MecTa
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JUIS TIapaoKca He OCTaeTCsl. 3BE3IHBIE CHCTEMBI U3-3a OOJBIINX PacCTOSHUN
MEKy HUMH IIPOCTO IPaBUTAILIMOHHO M30JIMPOBAHBI APYT OT JIpyTa.

MoOXHO OCTaHOBUTBCS W Ha JpYrMX HaTsHKKaX COBPEMEHHOM
KocMosiornu. Hampumep, camMo MOHSATHE METaralakTHKH IPEIIONIAraeT
HallMYhe y HEe TpaHUN. A TpaHWIBl ONpPENCICHBI 30HOH BHIMMOCTH
coBpeMeHHBIX TeneckornoB! Hy, a ecmm B Oymymem OyayT yiIydIIeHBI
TENIECKOIIBI, TOTJa YTO, TPaHHIBI METAraJakTHKH pacmupsarca? A ecnu
yuecTh TOT (paKT, 4To M3-3a MOTEPb PHEPIHU M3-32 BA3KOCTH d(upa (HOTOHBI
OT JaJeKUX MUPOB JI0 HaC MPOCTO HE J0JIETAIOT, TO, YTO 3TO 3HAYHUT, UTO WX,
9THX MUPOB, BOOOIIE HE CYIIECTBYET?

Takum 06pa3om, COBpeMeHHass KOCMOJIOTHS ONMPAETCsl Ha HaJayMaHHbIC
MIOCTYJIaThl ¥ JIOMHUTCSI B OTKPBITBIE BOPOTa TaM, e 3T0 He TpeOyercs. OHa
OTBepraeT JIOOBIE TIOMBITKH pa30HUpaTeNnbcTBA B CYIMIECTBE (DH3MUESCKHX
MPOLIECCOB, MPOUCXOAANINX B KOCMOCE, B yroAy rocrmoiacTByromei OOmeit
TEOPHH OTHOCHUTEIIFHOCTH DHWHINTEHHA.

CoBpeMeHHasET KOCMOJIOTHSA, O€3yCIOBHO, BOIIJIa B MPOTHBOpPEUHE C
OVAIEKTHUECKUM  MaTepHalm3MOM W OapCcKM  KHYMTCS  CBOGH
«OpUTrHHAIBHOCTBIO». CeromHs 3Ta 00MacT (DM3UKH SBISET COOOHM SpKUit
npuMep ujaeanu3Ma B Hayke, oOnlajaeT BCeMH IOpOKamMH QuaensMma,
YTBEPKAAIOIIETO IPHUOPUTET BEPHI HAJ pasymMoM, U SBIIIETCA BIIOJIHE
aHTUHAY4YHOM, MOCKOJIbKY ~ OOBCKTHBHO NPENATCTBYET  Pa3sBUTUIO
MaTCPUATUCTUYCCKUX TPEACTABICHUI 00 ycTpoiicTBe mpupoabl. MecTo
TaKOM KOCMOJIOTHH — TOJIBKO Ha CBAJIKE.

Buwvieoowr

1. [TocTynaTuBHasE METOMOJIOTHSI COBPEMEHHON TEOPETHYECKOW (DU3MKH
NepeHeceHa B Takue KOHKPETHBIE 00JIacTH, KakK siiepHas U aToMHas (usnka,
ANIEKTPOAMHAMUKA, KOCMOJIOTHSl U HEKOTOPBIE IpYTHE.

2. TlonoxeHue B psiZie KOHKPETHBIX 0o0JacTedl TeopeTHyecKon (hU3uKH,
TaKMX KaK aTOMHas ¥ siaepHas (QU3MKa, JJIEKTPOANHAMHKA, KOCMOJIOTHS U
HEKOTOpbIE IPYTHe, CIeAyeT XapaKTepH30BaTh Kak Kpu3ucHoe. Kpusnc atux
obnacTeil HayKH 3aKJII0YaeTcs BO BCe BO3pacTaIOIIEeil HECIIOCOOHOCTH TEOPHi
o0ecrieunBaTh HYXKIbl NPAKTHKH, HECIOCOOHOCTH OOBSICHEHHS Kak
U3BECTHBIX, TaK W HOBBIX (H3MYECKHX SBJICHHH, OOHAPY)KMBAacMBIX Ha
NpPaKTHKE, HECIIOCOOHOCTH TMpEACKa3aHWs M IPOTHO3MPOBAHUS HOBBIX
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ABJICHUH, a TaKXK€ BO BCE BO3PACTAIOMIMX TPEOOBAHMSIX MAaTEPHAIBHBIX
3aTpaT MPU BCE MEHBIINX PE3yIbTaTax.

3. IlpnunHON KPWU3HUCHOTO IIOJIOKEHHS B KOHKPETHBIX 00JACTAX HAyKH
ABISICTCA OO0IIasgs HECTIOCOOHOCTh COBPEMEHHOH TEOpETHYECKOH (U3IUKH
pa3o0patscs B GU3NIECKOM CYTH SIBIICHHH, BCKPHITh BHYTPCHHUN MEXaHU3M
SABIICHUNA,  CTPYKTYpPHl  MaTepHalbHBIX  OOpa3oBaHWA ®W  TOJNEH
B3aUMOJICHICTBUIN, TOHATH  NPUYMHHO-CIEJCTBEHHBIE  CBS3M  MEXAY
3J€eMEHTaMU SIBIEHUIL.
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naBa 5. NMonbITKM co3aaHus He TPaAULIMOHHbIX
c¢husnuecknx Teopumn

5.1. Teopusa «guzuueckozo saxyyma /lupaxa

HeynoBneTBOpeHHOCTP ~ MHOTMX — HMCCIENOBATENEld  MOJOKECHUEM,
CJIOKMBIIMMCSI B TEOPETHYECKOH (U3HMKE, MOOYAMIO HEKOTOPBIX M3 HHUX
CO3JaTh CBOHM TEOPUH, OTIMYAIOIINXCSA OT OOLIENPU3HAHHBIX. boIbIMHCTBO
U3 JTHX TEOpHHd NpopaboTaHBl c1abo, OJHAKO HEKOTOPHIE pa3padOoTaHbBI
JOCTaTOYHO TIIyOOKO M TOJTHO, WX aBTOPBI 3aTPATIIM HEMAJIO CHJI Ha HX
CO3JJaHUE M COBEpILICHCTBOBaHUE. YacTh MoJO0OHBIX paboT omyOinKOBaHa B
1eyarTy, ¥ UX HOSIBJICHHE BCTPEYCHO HAYYHOH OOIIECTBEHHOCTBIO C OOJIBIINM
unTepecoM. K TakuM TeopusM cienyert, B IEPBYIO Ouepeb, OTHECTH TEOPUIO
«pusnueckoro Bakyyma», OCHOBBI KOTOpOH ObUIM BBLABHHYTHI Ilaynem
Hupakom B 1927 r [1, Jupak, c. 243] [Aupaky OpeamoioxRKuiI, 9TO MyCToe
MPOCTPAHCTBO 3aM0JIHEHO B JeUCTBUTETIBHOCTH 3IEeKTPOHAMH,
HaXOJAIIMMUCS B COCTOSIHUM C OTPHLATENBbHON 3Hepruei. CyliecTBOBaHUE
(hoHa D3NEKTPOHOB C OTPHLATEIHHOW OSHEPIUeH BBIABIIETCS, KOTa B
MHOT000pa3uN COCTOSHUH C OTPHIATEIILHON YHEPTUEH BO3HUKAET «IBIPKaY.
OTO  CIOBO  COOTBETCTBOBAJIO  HEKOTOPOW  CcTaamu  (DPU3HUECKOH
UHTEPNPETALUU  PENATUBUCTCKOTO CIIMHOPHOTO  ypaBHEHHs. «JIbIpKa»
[IO3BOJIIET DJIEKTPOHY 3aHATh COCTOSIHME C OTPHULATEIbHOM JHEprueil,
W3JIy4YMB TpU 3TOM 1Ba Wik TpH (oroHa. COOTBETCTBEHHO, MOTJIOTHB
JIOCTaTOYHYI0 DHEPTHUIO, 3JIEKTPOH, HAXOAUBIIMHCS O TOIO B COCTOSHUU C
OTPULIATENIBHOW PHEPruel, MOKET MEPEUTH B COCTOSHHUE C MOJIOKUTEIbHOU
sHeprueii, o0pa3oBaB «IbIPKY» B ()OHE COCTOSHHUA C OTPHUIATCIBHOMN
SHEepruei.

Jupak oOpaTui BHUMaHHE Ha BO3MOXXHOCTh CHMMETPUYHOH TEOpWH, B
KOTOpOH «NegbIpKa» U DIEKTPOH MEHSIOTCSA MECTaMM, U JJIEKTPOH MOMKHO
paccMaTpuBaTh Kak «IbIPKY» B MHOTOOOPAa3HH COCTOSIHUM C TOJNOKUTEIEHON
sHeprue. anee J(Mpak HM3I0KHI TaKyl0 MHTEPHPETALMIO 3allOJHEHHBIX U
HE3allOJJHEHHBIX MECT B MHOrooOpasuy COCTOSHHM C OTpHUIATeIbHOH
SHEpruel, Npu KOTOpOH HE3aHATOE COCTOSHHE (T. €. COCTOSHHE C
OTPHLIATEIFHOW  JHEpruei, He  3aHATOEe  DJJEKTPOHOM)  CUUTAETCS
3aM0JIHEHHBIM, a 3aHATOE COCTOSHHE — He3aloNHEHHBIM. Torma BoyHOBas
(yHKIMA ONMCHIBaET HE HaJIM4YHe, a OTCYTCTBHE OJNeKTpoHa. Ho uem
3aI0JIHEHO COCTOSHUE, CBOOOHOE OT 3JIEeKTPOHa?
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B cBoeii crarbe J[lupak mnummetr: «He3amomHeHHOe cocTosSiHHUE C
OTPHIIATEIIbHOW SHEPrUei MpOSBISAETCA KaK «HEYTO» C TOJOKHUTEIbHOU
9HEprHed, Tak Kak JId YHHYTOXKCHHS STOTO COCTOSIHUS, T.e. UL €ro
3al0JIHEHMS, HEOOXOOMMO M00aBUTh K HEMY 3JIEKTPOH C OTPHLATEIHHON
SHEpruen».

CriefoBaTebHO, «HEYTO», 3allONHSIONIee COCTOSHHE, KOTOPOE MBI
paccMarpuBalMi  KaK HE3alOJIHEHHOE OJEKTPOHOM, JTO YacTUla C
TIOJIO’KUTEIBHBIM 3apsIIOM — TIO3UTPOH.

[lo3utpoHsl OBLIM OOHAapyXeHbBl B KOCMHYECKHMX JIydax W B
JTa00paTopusX MpHU IMPOXOXKACHUH (OTOHOB C OONBIION 3Hepruei yepes
BEIECTBO. ODTO HCTOJKOBAHO TaK, YTO JHEprus (OTOHA MEPEeXOJUT B
SHEPTHUI0 POIMBILEHCS IEKTPOHHO-TIO3UTPOHHOM Napbl. AHHUTHIISIHS 3TOU
Hapbl JaeT JBa WK TpU (HOTOHA.

B TpuauaTeie ronsl TEOpus MMO3MTPOHOB mpuobperaeT Gopmy Teopuu
3JIEKTPOHHO-TIO3UTPOHHOTO IOJI, KOTOPOE IIOJBEpraercs KBaHTOBAHUIO.
[lomsatne BOMHOBOM (QYHKIMM 0000IIAeTCA, OHAa paccMaTPUBACTCA Kak
omeparop mois. OnepaTopel IOJs HOMYUHSAIOTCA IEPECTAHOBOYHBIM
COOTHOLICHHSAM; B YCTAQHOBJICHHH OJTHX COOTHOIICHWH UM  COCTOHT
KBaHTOBaHUE TOJIs, B JAHHOM Cly4ae — OJJIEKTPOHHO-TIO3UTPOHHOTO.
3aBUCHMOCTBh ONEPAaTOPOB OT IMPOCTPAHCTBEHHBIX KOOPAMHAT M BpPEMEHH
ykaspiBaetcst ypaBHenueM Jlupaka. [1, Kysuenos, c. 119]. DnekrpoHHo-
MO3UTPOHHOE T0JIE B MyCTOTE, MO3XKE Ha3BaHHOE «(DU3UUECKHM BaKyyMOM)»
(He mycTod IyCTOTOM) COCTOMT M3 BHUPTYaNbHBIX YaCTHIl — 3JIEKTPOHHO-
HO3UTPOHHBIX Map.

B kBaHTOBO# Teopuu oM (IIYKTyaluH HMHTEPIPETUPYIOTCS Kak
POXXACHHE W YHHYTOXKCHHUE GUPMIYAAbHBIX YACTHI, T. €. YaCTHL, KOTOPbIC
HerpepbiBHO (? — B.A.) poxnarorcs u cpazy ke (? — B.A.) yHUUTOXKAIOTCHS,
WK BUPTYaIbHBIX KBAaHTOB JIAHHOTO MOJIS.

braromapst ¢uykTyamusm BakyyM HpHoOpeTaeT ocoOble CBOMHCTBa,
NposBsieMble B HaOmronaeMblx 3Qdekrax H, ClIeOBaTENIbHO, COCTOSIHUE
BaKyyMa 00J1aJlaeT BCEMH NPaBaMy «HACTOSIINX» (PUIMUECKUX COCTOSHUH.

Kak ykasano B [l, ITaBmoB, c. 241], peambHbIX (DOTOHOTB B TaKOH
crcTeMe HeT, HO (uyKTyaiust pOTOHHOrO BaKyyMa (3TOT TEPMUH M O3HA4aeT
OTCYTCTBUE peajibHbIX ()OTOHOB) IPUBOAUT K BO3HHKHOBEHHIO «00OJaKa»
BUPTYQJIbHBIX (POTOHOB BO3JIE AJIEKTPOHA, a BCIIE] 32 HUMH — BUPTYalIbHbBIX
nap SJIEKTPOH-TIO3UTPOH. B pesynpTaTe BO3HHKAeT MOJSIPH3ALMs BaKyyMa,
BIMSIIOLIAS Ha psix HabmomaeMbiX 3G (EeKTOB — YMEHBIICHHE KYJIOHOBCKOTO
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MONSA  pEaNbHBIX DJJICKTPOHOB, HA TIOBEJCHHE 3apsOHKCHHBIX YaCTHI[ B
MarHUTHOM I10JI€, BEIMIMHY MarHUTHOTO MOMEHTA YacTHII U T.JI.

Takum obOpa3om, oTka3z OT >dupa mpuBen (PUIUKOB K HEOOXOAMMOCTH
MOMCKa  MAaTeMaTHYeCKHUX  MPHEMOB,  MO3BOAIONIMX  yYUTHIBATH
Habmromaemble 3 (GEeKTH, He HAXOAAIIIE PAIlIOHAEHOTO OOBSICHCHHS YXKE B
pamkax monoxxeHndi CTO u KBaHTOBOM MEXaHWKH. DTOT MaTeMaTHYECKHUN
NpUeM W BBUIWJICA B MpEACTaBICHHE O (HU3MYECKOM BaKyyMe, HEKOeM
JKBUBaJIeHTe d¢dupa, oTIMyaromerocs ot d3¢pupa TeM, UYTO CBOWCTBa
(u3nyeckoro BakyyMma IIOCTYJIHMPYIOTCS, HO BCE paBHO HE HaXOIsT
palMoOHaIbHOTO OOBSICHEHHs Jake IyTeM NPHUBICUCHHUS HaAJTyMaHHbBIX
«BUPTYaIbHBIX» COCTOSHUN YaCTHII.

Kak ykaseiBaer Kysuemnos [1, ¢ 142], «Teopust Bakyyma, HauuHas c
JVPAKOBCKOTO  JJIEKTPOHHOTO «(OHAa» COCTOSHHH C OTPHIATENbHOMN
SHEpPrueil M HyJIEBOrO 3JEKTPOMArHUTHOIO IOJS C HEHYJIEBOM HHEpIHEi,
pa3BuBazach B 0OopbOe C (arasbHBIM 3aTpygHCHHEM — OECKOHEYHBIMH
3HAYEHMAMH 3HEPTHMU W MacChl. DTy TPYAHOCTH NPEOJOJIEBAIH, YIIyOusis
CBSI3b MEXAY IPHUHOWNAMHM KBAaHTOBOM MEXaHHUKH ¥ MNPUHIUIIAMHA
pemsituBusMa. Ho korma B pesynbraTe 3aMedaTelbHBIX OTKPBITHH KOHIA
COPOKOBBIX TOJOB OblIa cO3JaHa HEHUTpanu30BaBIIas PACXOIUMOCTH
PEIATUBUCTCKHU-MHBApHUAaHTHAA KOHICIIITUA BaKyyMa, co3aaTcIIn 3TOM
KOHIIENIIIUKM [OYYBCTBOBAJM, YTO TPYAHOCTh HE IPEOAOJEHa, a o0olineHa,
YTO OHA TOBOPHUT O HEOOXOOMMOCTU Oojiee PaAUKaIbHOIO HpeoOpa3oBaHUS
TEOPUUY.

DTO 3HAYUT, YTO NPOHAECHHBIA NyTh NPUBEN B TYNUK. DTO U €CTb
pe3ysibTaT TPEBATMPOBAHUS A0OCTPAKTHOM MAaTeMAaTHKH HaJl peaJbHOU
(u3uKOi M aOCTPaKTHOMN JOTMKH HaJ 34paBbIM CMbICIOM. CEromHs MOXHO
YTBEpXKAaTh, 4TO TEOPUs «PHU3NYECKOr0 BaKyyMa» C €ro BHPTYaJIbHBIMHU
YacTHIAMH MOJKET OBITh M BEpHA, HO HE B HAIIEM PEaIbHOM MHpE, a TOJIBKO
B MHPE BUPTYaJIbHOM.

5.2. PenamueucmcKkas meopus zpagumayuu
A.A.Jlocynosa

PTT — PenstuBuctckas teopusi rpaBuTauuu akagemuka A.A.JloryHoBa
[2, 3], sBisisich Tak ke, kak U OOIasi TEOPHSE OTHOCUTENLHOCTH DUHINITeHA,
pa3BuTHEM NPUHOUTIOB CHENUaIbHON TEOPHH OTHOCHUTEIHHOCTH B 00JAacTh
rpaButanuu, PTT, mo MHEHWIO aBTOpA, JINIIEHA HEJJOCTATKOB, CBOMCTBEHHBIX
OTO.
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Kak wu3BectHo, OOmas Teopuss OTHOCUTEIHHOCTH ODWHINTEHHA
6azupyercst Ha AByX ocHOBax — CrienMalbHON TEOPUH OTHOCHTEIBHOCTH U
[IPEACTaBICHUY O PUMAHOBOM IIPOCTPAHCTBE, 4TO, 10 MHEHMIO aBTopa PTT,
NPUHINIAANGHO HenpaBuibHO. [lo ero MHeHHWIo, DHHINTEWH ommobacs,
KOIZla TEOPUI0 OTHOCHTEIPHOCTH BOCIPHHHMAT TOJBKO 4epe3 IOCTynaT O
MIOCTOSIHCTBE CKOPOCTH CBETa, a YCKOPCHHBIE CHCTEMBl OTCUETa Ha
OCHOBAHUU NPUHIUIA SKBUBAJIEHTHOCTH IPABUTAIIMOHHON U MHEPTHON Macc
OTOXKJECTBIISUI C IpaBUTaLIUEH.

B ocHoBy cBoeit Teopun A.A.JloryHoB, B mpoTuBonoyioxkHocts OTO,
MOJIOKWJI TPUHIOUI OTHOCUTEIBHOCTH, KOTOPBIA OBLT BBIABHHYT eIle
ITyankape kak BCceoOMMH MPHUHIMI JUTS BCeX (PU3NUECKHUX MPOLECCOB. DTOT
OPHUHIK ObLT cHOPMYIHUPOBaH cleayroumM obpasom [2, €. 126]:

«3aKkoHBI (QU3MUECKUX SBICHUH OyAyT OAMHAKOBBIMH Kak JUIs
MOKOSIIIIETocsl HaOmofarens, Tak W Uil HAOIMIONaTeNsd, HAXOIMIIErocs B
COCTOSIHUM PaBHOMEPHOTO MOCTYNATEIbHOTO ABWKEHUS, TaK, 9TO MBI HE
MMEEM M HE MOXKEM MMETh HUKAKHX CPEACTB, YTOOBI Pa3IHdaTh, HAXOAUMCS
T MBI B TAKOM JIBIDKCHUH WM HETY.

Ha ocHoBe OTKpHITO MHHKOBCKUM IICEBIOEBKINAOBON TI€OMETPUHU
npocrtpaHcTBa-BpeMenn aropoM PTI chopmynupoBan oOmmii npuHIUI
OTHOCUTEIIbHOCTH:

«Kakyro 0b1 ¢u3nyeckylo CcUCTeMy OTCYeTa Mbl HH H30panu
(MHepuMaNbHYI0 WIM  HEMHEPLHAIbHYI0), BCErAa MOXHO  YKasaTh
0OECKOHEUHYI0 COBOKYIHOCTh CHCTEM OTCYETa, B KOTOPBIX BCe (hU3MUECKHE
SBJICHUSI TIPOTEKAIOT OJJMHAKOBO C MCXOAHOW CHCTEMOI OTCcUeTa, TaK YTO MBI
HE MMEeEeM M HE MOXXEM HMETh HHUKAKHX 3KCIICPUMEHTAIbHBIX BO3MOKHOCTEH
pa3nMuuTh, B KaKOH MMEHHO CHCTEME OTCYeTa M3 3TOi OeCKOHEYHOMH
COBOKYITHOCTH MBI HAXOAUMCS».

B ocHoBe Teopum, kak yrBepkaaet aBrop PTI, nexar npeacraBieHuss o
TpaBUTAllMOHHOM IIOJIe Kak O Qu3ndyeckoM 1moie B nyxe PDapanes-
MakcBemna, T. e. moje, oOnajgaromeM sHeprued-ummynscom. B PTT
TeOMETPHsI TPOCTPAHCTBA-BPEMEHH ISl BCEX (PM3MYECKUX MOJIEH, BKIIIOYas 1
IPaBUTALMOHHOE TI0JI€E, SIBJIAETCS NICEBJOECBKINIOBOM, T. €. B PTI" npumeneno
MPOCTPaHCTBO MUHKOBCKOTO.

PTT" ctporo cobmoaroTcsi 3aKOHBI COXpaHEHUsI SHEPTUU-UMITYJIbCa U
MOMEHTa KOJIMYECTBA JBWXEHUA. B 3TOM cocToMT npyroe NpHHIUIHAIHHOE
omimmuue PTT ot OTO. ABrop paboTs! mumier [2, €. 221]:

«/lpyruM Ba)KHEHIINM BOIPOCOM, BO3HMKAIOIIUM IIPU IIOCTPOCHUH
TEOPHH TPABUTALUH, SBISIETCS BOIPOC O B3aMMOJCHCTBUN I'PaBUTAIMOHHOTO
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MOJA C BEIIECTBOM. |'paBUTAIIOHHOE MOJIE, KaK MBI CEHYac MPEICTaBIACM,
ABJSIETC  yHUBEPCAIBHBIM: OHO JICMCTBYET Ha BCE BHABI BEIIECTBA
OJIMTHAKOBO. B OCHOBY Te€OpHHU TOJIOKMM HPUHIUI T€OMETPU3AIINH, COTJIACHO
KOTOPOMY YpaBHEHHMS [ABIDKCHHS BEIECTBA IOJ ACHCTBHEM TEH30PHOTO
rpasutamonHoro nosis @ B mpoctpancTBe MHHKOBCKOTO ¢ METPUYECKHM
Ten3opoM )X MOryT GBITH TOXJIECTBEHHO NpEACTABICHbl KaK ypaBHEHMs
JIBIDKCHUS BEIIECTBa B 3((EKTUBHOM PHUMAHOBOM IPOCTPAHCTBE-BPEMEHH C
METpPUYECKUM TeH30poM ¢, 3aBuCAIMM OT rpaBuTamMoHHOro nojis @ u
MeTpuueckoro Tenzopa . TeM caMbIM MBI BBOJAMM MpECTaBICHHE 00
3G (PEeKTUBHOM PUMaHOBOM HPOCTPAHCTBE IOJIEBOH MPUPOJBL. DTO CHIOBOE
npoctpancTBo co3maercsi B PTI co crporum coOmioeHHEM 3aKOHOB
COXpaHEHMA M BO3HMKAeT M3-3a HAJU4YUA TPAaBUTALlMOHHOTO OIS U
OIIPEZIETIEHHOTO, YHUBEPCATHHOTO XapakTepa ero AEHCTBHS HA BELIECTBO.
KpuBr3Ha 3TOro AMHAMUYECKOTO PUMaHOBA MIPOCTPAHCTBA KAK BTOPUYHOTO,
BO3HMKACT B CWIy IPHHIWIA T€OMETPU3AINU U SBISIETCS CIEICTBHEM
JEWCTBHSA TPABUTALMOHHOTO TOJIS».

WU nanee:

«...TIPE/ICTAaBICHUE O TPAaBUTALIMOHHOM II0JI€, 00JIaAaI0IIEM IIOTHOCTHIO
SHEPTUU-UMITYJIbCa U CIMHOM 2 U 0, B COeAMHEHHUH C IPUHIUIIOM T€OMETPUHI
MO3BOJISIET OAHO3HAYHO IOCTPOUTH PENATHBUCTCKYIO TEOPHIO T'PABUTAIMH.
Taxkas Teopus u3sMeHsaeT ciaoxusunecsa noa BiugaueM OTO npexacraBieHus
0 MPOCTPAHCTBE-BPEMEHH, BBHIBOAUT Ha M3 AeOpeil pUMaHOBOH reoMeTpUH U
MO AyXy COOTBETCTBYET COBPEMEHHBIM TEOPHSM B (PH3HMKE IJIEMEHTAPHBIX
yactun. Kak crmeacTBue Teopuu, OOWmMH IPUHIOWI OTHOCHTEIBLHOCTH
O#HIITeliHa JHIIeH (U3MYECKOro CMbICIIa M HE HMEeT  HHKAKOTO
cojiepxkanusy [2, €. 222].

B PTI' pumaHoBO HpOCTpPaHCTBO, T. € HMCKPUBIECHHOE NPOCTPAHCTBO
BO3HMKAET KaK PEe3yJbTaT BO3ACHCTBUS I'PABUTALIMOHHOTO TIOJIST HA BCE BUBI
MaTepuy, ITO3TOMYy  OHO  siBIsercss  3(QQGEKTHBHBIM  PHMaHOBBIM
MPOCTPAHCTBOM IIOJIEBOT0 MpoucxoxjaeHus. IIpoctpaHcTBO MHHKOBCKOTO
HaxOAMT CBOE TOYHOE (HU3MYECKOe OTpPaKEHHE B 3aKOHAX COXPaHEHUs
TEH30pa PHEPTrUU-UMITYJIbca U MOMEHTE KOJIMYEeCcTBa JBIDKEHHS BELIECTBA U
TPABUTAIIMOHHOTO MOJISI BMECTE B3SITHIX [2, C. 237].

PTT, mo MHEHHIO aBTOpa, OOBACHIET BCE UMEIOIIHNECS TPaBUTAIIMOHHBIC
skcniepuMeHTsl B ComHeuHodt cucreme — «KpacHoe cMereHue»
CHEKTPAIbHBIX JIMHUH, OTKJIOHCHHE JIyda CBeTa BOJIM3M TPaBUTAIIMOHHBIX
MacC, BPEMEHHYIO 33/IepKKy PpaJHOCHUTHAJIOB, CMEIICHHE IIePUTENIHs
Mepkypus, 3¢pdexr Hopmeenta wm mnup. B PTI  mpenckasbiBaercs
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rpaButaunonHoe wu3nyudenue. PTI  mnpenckaseiBaer, utro Bcenennas
OeckoneuHast u Tuiockas. PTI oTpuiiaeT Hanmwume BO BceneHHON 4epHBIX
IIBIP.

OpHako mpW BCEM STOM, NPH BCEH CIPAaBEUIMBOCTH TOH KPUTHKH,
KoTopyto m3naraet aBrop PTI mo moBoxy OOrmiel Teopuu OTHOCHTEIEHOCTH
OHHIITEeHA, TpUXOANUTCS KOHCTatupoBaTh, uro PTI tak xe, xak u OTO,
KOTOPYIO OH KPUTHUKYET JakKe HEJOCTATOYHO, TOXKE HHUKYJIa HE TOJUTCS B
CBOEH IIEPBOOCHOBE.

Tak ke, xak u OOmas Teopus OTHOCUTEIBHOCTH OIHIITEHA,
PenstuBuctckas Teopus rpaButanuu JIOryHOBa U €ro COaBTOPOB ONUPAETCS
Ha noctynatel CrennaabHOW TEOPUU OTHOCUTEILHOCTH DUHIITEHHA, UMEHHO
Ha ee caMblil TTIaBHBINA TpeTHil mocTyaaT 00 MHBAPUAHTHOCTU WHTEpBaJa, B
COCTaB KOTOPOTO BXOAUT CKOPOCTH CBETA:

ds? = dx? + dy? + dz? + (icdt)? = const.

OTO 00CTOATENBCTBO HEOJHOKPATHO U CIICHHAIBHO ITOTYEPKHUBACT
A.AJloryHoB BO Bcex paboTax, KOTAa OH YMOMHHAET O NPHUMEHEHHH UM
npe/cTaBIeHu MUHKOBCKOT0 00 YCTPOMCTBE MPOCTPAHCTBA-BPEMEHH.

[To3BonurensHO copocuTh yBaxkaeMoro astopa PTI, Ha kakom
OCHOBAaHUU OHHU HCIOJIB3YIOT JJI OIMUCAaHUS IPAaBUTALUU INPOCTPAHCTBO
MUHKOBCKOIrO, I KOTOPOrO CBA3b IIPOCTPAHCTBA CO BPEMEHEM

OCYIICCTBIIACTCA TOJIBKO qyepes CKOpPOCTH CBCTa — BCIIMYUHY
QJICKTPOMArouTHYIO, HC HMMCIOIIYIO K I'paBUTAlMA HUKAKOI'O OTHOIICHHS?
BGZ[L QJICKTPOMArHuTHOC BSaHMOHGﬁCTBHC - COBCPUICHHO HHOC

B3aUMOJICHCTBHE, YEeM TIpPaBUTAlMOHHOC, M pa3HHIA B KOHCTAHTax
B3aumoieiicteust cocrasisier 10%71

He meHee nHTEpeceH M BTOPOW BOIIPOC: Ha YeM, COOCTBEHHO, OCHOBaH
c(hopMyITHpPOBaHHBII A.A.JloryHOBBIM «0000OIICHHBIH MIPUHLUIT
OTHOCHUTEJILHOCTWY, TJIACSIIUMA, YTO BO BCeX (PM3MUECKHX CHUCTEMax OTCYeTa
MBI «HE MOXEM HMETh HUKaKHX JKCIHEpUMEHTATIbHBIX BO3MOXKHOCTEH
pa3nuuYuTh, B KAaKOH HMEHHO CHCTEME OTCueTa MBI HaXoIuMcs», T. €.
WHEpLMANbHOM WM HE MHEPLUUAIBHOM, B JBUXKYLICHCI WM B HeE
NBUXKyIIEHCcs? DTO  «OPUHIUM» Cpady ©  OJHO3HAYHO  OTBEpPraeT
CYIIECTBOBAaHUE B NPHPOJEC KakoW Obl TO HU OBLIO MUPOBOI Cpeibl. A eciu
takas cpema (3dup) cymectByer? Bemp Torma cumctema otcdera Oyaer
JBUTAaThCSl CKBO3b 3Ty cpeny. Ilodemy ke B 3TOM cilydae Mbl HUKOTZAa HE
CMOXKEM T10JI00paTh COOTBETCTBYIOIIMI CHOCOO W3MEpEeHHMs, HAlpHMEp, C
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MMOMOIIBI0 TOTO >K€ MaHKeIThCOHOBCKOro uHTepdepomerpa: M orkyma y
aBropa PTT Takast yBepeHHOCTh B OTCYTCTBHUH B IpHUpoie d(hrpa, OH BeIh HE
MPOBOAMJI HUKAKUX 3KCHEPHMEHTAIBHBIX paboT B 3TOM HampasieHun! Mmn
OH MPOCTO MNPEHEOPEIKUTENBHO OTHECCS K yXKE IPOBEACHHBIM paboTam
Mopau, Mumnepa u camoro MaiikenbcoHa, MOJyYUBIIUM MOJIOKUTENbHBIN
pe3ynbTaT IpH H3MEpPEeHNH 3(QUpPHOTO BeTpa?

CropasemiuBo kputukys OTO DiiHimTeliHa, IpaBUIbHO KPUTUKYS €ro0 3a
CepHI0 MeTozoJIornyeckux omubok, aBrop PTI — PenstuBuctckoii Teopun
rpaBUTAllMU, HE 3aMedasi TOro, MOBTOPUI Bce OMMOKY DWHINTEHA, TIaBHas
U3 KOTOPBIX — IOCTYJIaTUBHOE MOCTPOCHUE TEOPUH, KOTJa B OCHOBY TEOPUU
MOJIOKEHBI TIOCTYJaThl, T. €. NPOWU3BOJbHBIE, HMYEM HE OOOCHOBAHHBIC
jJomymieHusa. PenstuBucTckas Teopus rpaButanuu JloryHoBa sBiseTcs
KPacHUBBIM M JIOTHYECKH OE3yNpEeuHBIM IIOCTPOCHHEM aOCTPaKTHOTO
MaTEeMaTHYECKOTO 3[JaHMs, Oa3WpyIOIIMMCS Ha COBEPIICHHO HETOJHOM
(yHmamMeHTe, HE MMEIOIINM HUKaKOTO OTHOLICHUS K PEaNbHOH NpHpOJE.
Oppucrrueckas rieaHocts PTI paBHa HyIIO.

5.3. Aemokonedbamenvhan K6AHMOBAA MEXAHUKA
B.H.Pooumoea

ABTokonebarenpHas kBaHToBasg Mexanuka IO.H.PogumoBa usnoxkeHa B
[3]. OcHoBHas uznes Tpyaa PonuMoBa 3akirodaeTcss B TOM, YTO B KadecTBe
WHBapUaHTa MPUHUMACTCSI COOTHOIICHHUE:

uv = c?,

KOTOpPO€ BBITEKAET W3 MpaBWia DHWHIITEHHA CIOXEHUsI CKOpocTeH, rae U —
CKOPOCTb CHCTEMBI OTCYeTa Ko, JBIKYINEiCS C OECKOHEYHO OOMbIIO
CKOpPOCTBIO OTHOCHTEIIFHO HAc, a V — 0OBIYHAas CKOPOCTh YACTHIBI B HAIICH
CUCTEeMe KOOPIMHAT.

Ha c. 17 aBrop numiet:

«... Hapsay C TpPaJULMOHHOW MOKOAILIEHCS CUCTEMOM, OTHOCHUTEIbHO
KOTOPO¥ MBI OOBIYHO U pacCMaTpPUBAEM JIBIIKEHUE TE€X W UHBIX OOBEKTOB U
KOTOPYIO MOXXHO 0003Ha4uTh Ko, HEOOXOMMMO PAaCcCCMATPUBATH BHIKCHUEC
TUX OOBEKTOB OJHOBPEMEHHO OTHOCHTENILHO CHCTEMBI Ks,, KOTOpas
JIBIDKETCS] OTHOCUTENILHO CHCTEMBI Ko ¢ GECKOHEYHO GOJTBIIION CKOPOCTHION.

W nanee:
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«...0e3 BCSAKOTO OTHONIEHUS K BOJHOBBIM TMPEICTABICHHUSM MBI
MoJIydaeM, 4YTO C KaKIOW 4YacTHIEH CBsI3aHBI JBE CKOPOCTH, OJIHA W3
KOTOPBIX O0JbIIe CKOpOCTH CBeTa. II0CKONIBKY 3/1€Ch TIOKa HET PeYH O KaKhX-
00 BOJHAX, TO HET CMBICIAa TOBOPUTH O (Pa30BOl M TPYIIIIOBOI CKOPOCTSX.
CkopocT U W V HYXHO paccMaTpuBaTh Kak (OpMaibHO COBEPIICHHO
paBHONpaBHBIE, T. €. 00€ CKOPOCTH SBIISIOTCS HEOTHEMIIEMBIMU
XapaKTePUCTHKAMHU JII000W MaTepHaIbHONH TOYKH, M 3TO IMO3BOJSICT IO-
HOBOMY B3TJISIHYTh Ha HEKOTOPBIC JaBHO M3BECTHBIC MOJIOKEHUS. .. MupoBas
JUHUS OOBIYHOTO MHUpa BCEr/ia CBs3aHa C CONPSDKCHHOW €W JMHHeH
anTuMupa. Kaxaomy coObITHIO (B PEISTHBHCTCKOM TOHHMMAHUH CJIOBAa) B
MHUpPE COOTBETCTBYET COIpPSDKCHHOC COObITHE B aHTHMupe. Booolie,
clefioBaio Obl BMECTO «AaHTUMHPA» BBECTH HA3BaHUE «COMPSHKEHHOTO
MHpay», 3TO OOJbIIe COOTBETCTBOBATh CYTH [IeNa, KOTOpas 3aKI0YaeTcs B
TOM, YTO TPHUPOJAa UMEET JBOWCTBEHHOCTH, MPOHM3BIBAIONIYIO €€ 10 CaMbIX
OCHOBY.

I[Mocne BBIBOma psmga QOpMyN, BEITEKAONINX W3 BBICKa3aHHBIX
cooOpakeHWI W W3 HCXOAHBIX TmoyokeHUH CrienuanbHOH — Teopuun
otHocuTenbHOCTH, b.H.PonumMoB Ha c. 34 yka3piBaeT:

«Bce atn popMynsl OKa3bIBAIOT, YTO (HU3MYECKUE BEIUYHUHBI, KOTOPHIE
JUIE OOBIYHOTO MHpPA OMPEICIITIOTCS CKOPOCTBIO V, JUIS COMPSHKCHHOTO MHUpa
OTMPENENAIOTCA CKOPOCThIO U M Haobopor... Kak Mbl yBUAMM [aibliie,
CBOWMCTBAMH, XapaKTePHBIMH [UIS CONPSDKEHHOTO MHpa, O0NajgalT u
OOBIYHBIC YACTHUIIBI U HA000POT. MUpP U aHTUMHP — 3TO JIBE CTOPOHBI OJHOU
MaTepHAIFHON CYITHOCTH, BRIPAYXKACMOM PEISTHUBACTCKIMH COOTHOIICHUSIMHU
0e3 orpaHWuYeHHs 3HAYCHHUS CKOPOCTH. YacTHIBL, OyOy4YW YacTHI[AMH II0
OTHOILEHHUIO K cHcTeMe K, SIBIAIOTCS AHTUYACTHLIAMH II0 OTHOLIEHHUIO K
cucreme K., 1 HA0OOOPOT, YACTHIIBI ISl CHCTEMBI K, OyIyT aHTHUACTHUI[AMHU
it cuctembl K,. ToJbpko (OTOHBI PABHOIMPABHBI 110 OTHOLICHUIO K 00EHM
cucreMaM. Hammune cucteM K, ¥ Ko B TO 0OCTOATENLCTBO, YTO KaxKIas
qacTuua sABJIACTCA ((CJ'IyFOﬁ [[ByX Trocroay, OTpamaeT B OUYCHb HpOCTOI‘/lI
dbopMe CBsI3b CBOMCTB MHKPO- W MaKpOMHpa, U B O3TOM MOTYIIECTBO
CrienuanbHON TCOPUH OTHOCUTEIILHOCTHY.

ABTOpPY MOXHO TIOCTaBHTh HEKOTOPBIE BOIIPOCHI, HAIPUMEp, TaKHe:
KaKO€ OTHOUWICHHUEC HUMCKOT YaCTHULbl W AaAHTHYACTHUIBI K CKOpOCTI/I nux
JOBH)XKCHUSA B peaJ'H)HOM MI/Ipe U B aHTI/IMI/Ipe, BCIb OHU OTJINYAKOTCA
3apsaMy, a He HalpaBICHUSMH IBWKEHUH? [IpudeM 31ech CBSI3b MEKIY
MHKPO ¥ MAKPOMHUPOM, €CITH PeYb UAET O CKOPOCTSIX MepeMENIeHHS YacTHI, a
He 0 MIyOWHe neneHWs MaTepuu? B Kakux ke HampaBJICHUSX IBIXKYTCS
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YaCTHIBI B AHTUMHUPE, ECIIN U3BECTHO JIBI)KCHHE YaCTHUIIBI B PEaTbHOM MHpPe?
W 1. 1. Ho, HaBepHOE, 3TN U Apyrue nMoJ00HBIE BONPOCHI CTABUThH HE HY>KHO.

ABTopa aBTokoieOarenpHON Mexanmku b.H.PommmoBa wHmMano He
0eCrOKOAT HHM 3TH, HH IpPYrHe BOIIPOCHI, B TOM YHCIE: CYIIECTBYET JIH
peanbHO aHTUMUP, KOTOPBIH OH MEPEUMEHOBBIBAET B «COMPSKEHHBI MHPY,
MOATBEPIKIACTCS JIH 3TO (PU3MIECKON peabHOCTHIO?

MoXHO KOHCTaTHpoBaTh, 4yTo pabora b.H.Pomumosa mnpencrasmser
co0oil spkuii mpuMep TOro, 10 Yero MOXKET JOWTH aOCTpakTHas Teopus,
Oasupyromasicss Ha abcrpakuusx CrHenuanbHOM TEOPUH OTHOCHTEIHLHOCTH
A.DiiHmiTeiiHa. Bo3mokHOe uWMCIO TOAOOHBIX  aOCTPaKTHBIX TEOPHH
0OECKOHEUHO BEJUKO, W TI0JIb32 OT HUX MOJXET OBbITh, BEPOSITHO, JIUIIbL B
AHTUMHUpE.

OcranpHple KOMMEHTapHUHU NPEJOCTaBUM CaMOMY YHTATEII0, KOTOPBIH,
BO3MOXKHO, 3amHTepecyercs pabotoii b.H.PommmoBa wu o3Hakomwurcs
nospoOHee.

5.4. Teopusa H.A.Ko3vipesa o puszuueckux ceoiicmeax
épemeHu

B 1958 r. nynkoBckuii actpoHoM H.A.Ko3bipeB omyOmukoBan B
pPOTAalpUHTHOM  M3JaHMW  HeOonbinylo  KHUrY  «llpuumHHas  wm
HeCUMMeETpUYHAas MeXaHHKa B JMHEHHOM mpubmmxenun» [4]. Hazanue e
cily4aiiHOe: KHHWra JEHCTBHTENIBHO IIOCBSIIEHA MPoOJeMe CO37aHusl HOBOM
MEXAaHMKH, OCHOBAaHHOW HAa HEPAaBEHCTBE [EHCTBUS U NPOTUBOJCHCTBYS, T. €.
HE Ha CHMMETPUH B3aMMOJEHCTBYIOIIMX CHJ, a Ha AacUMMETpUH U
HEOOpAaTMMOCTH TNpPHYMH M CIEACTBHH, CBA3b MEXKAY KOTOPBIMH
yCTaHaBJIMBACTCS I0CIIEI0BATEILHOCTHIO BO BPEMEHH, ero
HaNpaBIEHHOCTBIO, IpUYeM (U3nMdecKoe BpeMs BBICTYNAET B KadeCTBE
«IOBIDKYIIEH CHJIBI» WJIM HOCHTENS J3HEpruu. Bpems «B cmily CBOEH
HAINpaBIEHHOCTH MOXKET COBEPINATh PadOTy M MPOM3BOAMTH SHEPTHUIO», TaK
ckazaHo y Ko3zbipesa.

ITockonbKy ~ COOCTBEHHO  BpeMs  HEMOCPEACTBEHHO  SIBIISETCS
MPOM3BOUTEIIEM JHEPIHH, TO TEM CaMbIM pa3peuraTtcs TaK Ha3bIBAeMBIi
TEPMOAMHAMHUYECKHH MapagoKc, COIrJacCHO KoTopoMy Bcenennas mpu
OOBIYHBIX YCTIOBHAX MOJDKHA MPUHTH K TEPMOJUHAMUYECKOMY PaBHOBECHIO,
IpH KOTOpoM Bce mpomecchl 3aTyxHyT («TermmoBas cMmepts»). Teopus
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H.A.Ko3bIpeBa He BBIIBUTACT KAKUX-THOO YCIOBHUH 00 OrpaHUICHHOCTH
BceenenHoit B mpocTpaHCTBE, HaYale ¥ KOHIIE BCETO CYIIETO.

ITo muennro H.A.Ko3bipesa,

«...CYIIECTBOBAHHE y BPEMEHH (PM3HIECKUX CBOMCTB OBUIO IOKAa3aHO
PSAIOM TabOpaTOPHBIX IKCIIEPIMEHTOB M aCTPOHOMHUYECKUX HaOMIOaeHUH [4,
C. 86]. DddexT BO3mEHCTBHI BPEeMEHH Ha BEIIECTBO 3a CEKYHIY MOXKET
CIIy>)KUTh MEPOH KOJUYECTBA BPEMEHU B 3TOM €IMHUIE UM €r0 INIOTHOCTH.
[In0THOCTH BpeMEHH B JaHHOM MECTe IPOCTPAHCTBA 3aBHCUT OT MPOIIECCOB,
MPOUCXOJAIIUX B OKPECTHOCTAX 3TOro Mecrta. IIporecchl, B KOTOPBIX UAET
BO3pAaCTaHWE »DJHTPONMM, YBEIHUUBAET IUIOTHOCTb BPEMEHH, U OHU,
CIeJI0BAaTEeNIbHO,  HM3JIy4aloT BpeMs. 3HAuUT, IUIOTHOCTb  BPEMEHU
YBEJIMYMBAETCSI TPU MOTEpe BEUIECTBOM OpraHu3aldu. YK€ U3 3TOro
00CTOATENBCTBA MOXKHO 3aKIIOUUTh, YTO BPEMsI HECET B ceOc OpraHHU3aIHIo
WIM HETSHTPOIHIO, KOTOpas MOXKET OBITh IepeliaHa APYrOMY BEIIECTBY.
...BCE MIPOCTPAHCTBO, BCSI BeeneHHas MpOeKTHpyeTCst Ha OCh BPEMEHH OJHON
TOUYKOW W, CJENOBaTelbHO, HE HMeeT pasmepa. [losToMy wu3MeHeHue
IUIOTHOCTH BPEMEHHM, BBI3BAHHOE IIPOIECCOM B KaKOH-TMOO TOUYKe
MPOCTPAHCTBa, HAIPHUMEP, Ha 3B€3/I€, JOIDKHO MPOUTH cpa3y BO BceM Mupe,
HO TOJBKO YOBIBas C pacCTOSIHUEM OOpaTHO NPOIOPIMOHAIBHO €ro
kBagpaty. CienoBaTesbHO, Yepe3 BpeMsl BO3MOXKHO JallbHOAEHCTBUE, T. €.
MI'HOBCHHAas CBA3b.

H.A.Ko3bipeB nonaraer, 4to

«...Jis1 BBIBOJOB CHCHHaHLHOﬁ TCOPUU OTHOCUTCIBHOCTH HeO6XOI[I/IMO
CUUTaTh, YTO OChb BpeMeHH iCt Mupa MHHKOBCKOTO pPaBHOLCHHA TpeM
MPOCTPAaHCTBEHHBIM KOOPAMHATHBIM OCsM. [IpocTpaHCTBO ke MOXKET
00Jy1aiaTh HE TOJILKO T€OMETPHUYECKUMH CBOMCTBAMH, T. €. OBITh ITyCTHIM, HO
y HEro MOTyT OBITh M (DHM3WYECKHE CBOWCTBA, KOTOPHIE MBI HA3bIBAEM
CHJIOBBIMH TNTOJISIMU. [103TOMY COBEpIIIEHHO €CTECTBEHHO TOJIaraTh, 9TO U OCh
BpeMeHH iCt He Bcernma SBISETCS IIyCTOM M YTO Y BPEMEHH MOTYT OBITh U
¢usnueckue cBoiicTBa. biaromapss 3THM  cBoicTBaM, BpeMs MOXET
BOSﬂeﬁCTBOBaTL Ha (I)I/I?;I/I‘ICCKI/IC CHUCTCMbI, Ha BCHICCTBO MW CTAHOBUTHLCA
AKTMBHBIM y4aCTHHKOM Muposnanus [4, c. 82, 83].

[IpuBenem ere HeCKOJIBKO BhIAEpkKeK 13 paboTsl H.A.Ko3sipena:

«CTerneHp aKTUBHOCTH BPEMEHH MOXET OBITh Ha3BaHa €ro INIOTHOCTHIO.

.../I3MeHeHne COCTOSHUS M CBOMCTB BEIIECTBA MOXKET MPOUCXOAUTH HE
TOJIBKO CO BPEMEHEM, HO ¥ MO ICHCTBHEM BPEMEHHU Ha HETO.

...B mpocTpaHcTBEe TUIOTHOCTH BpEMEHH HE PaBHOMEpPHA, a 3aBHCHUT OT
MecTa, I7ie HPOUCXOAAT mponecchl. CleayeT 0XnuaaTh, YTO HEKOTOpHIE
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MPOLECCHl OCIA0ISIOT MIOTHOCTh BPEMEHM M €TO IOTIIOLIAIOT, APYTHE K€,
HAo0OpOT, YBEIMYHMBAIOT €r0 IUIOTHOCTh M. CIIEAOBATENBHO, H3IY4aloT
BpeMSL.

...Mup MHUHKOBCKOr0 OKas3ajcd HE MaTeMaTHYEeCKOH CXEeMOH, a
peampHON Teomerpmeil Hamero Mupa. B asTom wmmpe Oynymiee yxe
CYIIECTBYET, W IIO3TOMY HE YAMBHUTENBHO, YTO €r0 MOXXHO HaOII0aaTh
cefyac.

...B03MOXHOCTE OyayIIMM BBI3BIBATH SIBICHUSI B HACTOSILIEM O3HAayaeT
oOpalieHre TPUYUHHOW CBSI3M, KOTOpass OyAeT BOCIPHHUMATBCS Kak
TEJICOIOTUYECKasi HANPaBIEHHOCTD, ...aKTUBHOE y4acTHE BPEMEHH JOJDKHO
OKHMBIISITH MHD W IIPOTHBOJICHCTBOBAT €TI0 TEIUIOBOM CMEPTH».

U Tak nanee.

Takum oOpa3zom, ocHoBOif Teopun H.A.Ko3pipeBa sBisieTcs ero
NPEACTABICHAE O TOM. YTO KaTeropusi BPEMEHH AaKTUBHO YYaCTBYET B
(usmueckux Tporeccax, BIWSET Ha HHX, JaKE I03BOJSIET IEPEHOCUTH
Oyxmy1iee B HacTosAIICE.

Kak mnpaBmmeHo otmernn A.H.[lamaeB [4], teopus H.A.Kossipera
MOCTPOCHA HE MO NPUHLUIYY HHAYKIUH, T. €. 0 HNPUHIUIYY 000OIIEeHUS
HAOJIOMICHUIT W PpACHpPOCTPAaHCHHS BBIBOAOB M3 3TOro OO0OOIICHHS Ha
HOCIEAYOIUE MPEACKa3aHus, a M0 MNpUHIMIY UHTyuuuu. HHTyunus,
nonaraer A.H.JlagaeB, BmoiHe MPUHATHIA B Hayke IIpHeM, IpPHUYEM OHa
uMeeT M3BECTHhIE NpEeHMyIIecTBa Nepel MHAYKLIMEeH: eciau I MocleaHel
TpebyeTcst o0mIue (GakTOB U MPUMEPOB, TO IS IEPBOI JTOCTATOYHO OJHOTO-
IBYX (axToB, Haunboee CYIIECTBEHHBIX, MOJICKa3bIBAIOIINX
OCHOBOIIOJIATAIONIYI0 WACI0, KOTOpas 3aTeM JOJDKHA OBbITh pa3BHTA |
MOAKPETIIICHA BCEMH JOCTYITHBIMH CPEICTBAMH. . .

Teopus H.A.KozbipeBa Oblma TOAKpEIUIEHA CEpHEH HSKCICPUMEHTOB,
TJIaBHBIM 00pa3oM, aCTPOHOMHYECKHX, a TAaK)Ke HEKOTOPBIX JIAOOpaTOPHBIX,
MOBEICHHBIX C IIOMOINBIO CIEIHAIFHO H3TOTOBJICHHOTO 00OpYyJOBaHMS.
Hanpumep, ¢ mnomouipto  U3MEHEHHS  MPOBOJUMOCTH  PE3UCTOPA,
MOMEIICHHOTO B MIENb JKpaHa, pa3MEUIEHHOTO B (DOKaIbHOM IUIOCKOCTH
TeNleCKoIa, ObIJIO ONPE/EICHO, YTO CHI'HAN OT 3BE37bl TOXOAUT MIHOBEHHO,
T. €. U3 TOTO MEeCTa, IIe 3Be3a HaXOAUTCS B JAaHHBI MOMEHT pealbHO, XOTA
€€ BUJAMMOC IIOJIOKCHHUEC HAXOJIUTCA B APYIroM MECTEC. Ho u na BHUAUMOC
n300pakeHne 3Be3Zbl pe3ucTop Toxke pearupyer. OTcioga Obul cienaH
BBIBOJI O TOM, 4TO «3(deKT BbI3BaH BO3JCHCTBHEM uepe3 BpeMsi, KOTOpPOe
MOXET Iepe/IaBaThCsl He TOJIBKO MIHOBEHHO, HO M CO CKOPOCTBIO cBeTay [4,
c. 88].
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IMoarBepxkneno mpenckazanne H.A.Ko3plpeBa 00  yMeHbIICHUH
YIIPYTOCTH MOJIBECA KPYTHIBHOTO MasiTHUKA BO BPEMS COJIHEUYHOTO 3aTMECHUS
(1970) n mexkoTtopsie npyrue. [loaToMy MOXHO OBLTO OBI, KQXKETCS CUMTATH,
yto Teopuss H.A.Ko3plpeBa, XOTS M HECKOJBKO OpPTOAOKCAJIbHA, HO
000CHOBaHa B OCTATOYHON MEPE M 3KCICPUMEHTAIBHO MOATBEPXKICHA, UTO
u Tpedyercs oT Besikoi Teopun. Yero ke eme HyxHO? U, TeM He MeHee. ..

Kak u3BecTHO, Kaka0oe SBICHHE MOKHO TPAKTOBAaTh CAMBIM Pa3IMuHBIM
obOpasoM. He mpencraBissroT co0Oi B 3TOM CMBICIE HCKIIOUCHHE U
pe3yJbTaThl 9KCIIEPUMEHTOB, MIPOBEJICHHBIX H.A.Ko3bIpeBbiMm,
9KCIIEPUMEHTAaTOPOM TOHKHMM U TaJIAaHTIMBBIM. He cTaBs HM B Kakod Mepe
M0Jl COMHEHHE MOJIYYSHHbIE UM B SKCIIEPUMEHTAX Pe3yJIbTaThbl, IPUXOAUTCS
KaTerOPUYECKH HE COIJIaCUTBCS KaKk C TPAaKTOBKOM TOJNYYEHHBIX UM
pe3ynbTaToB, Tak U co Bcer Teopueil H.A.Ko3bipesa.

B camoM pene, BCAKMI CHTHaJ IOAPAa3yMEBAET HAJIWYUE MaTepu-
anpHOTO HOCcuTels. [lomydeHHbie Ko3bIpeBBIM pe3ysbTaThl TOBOPST BOBCE HE
O TOM. YTO KaTeTOPHs «BPEMs» OKa3bIBAET KAKOE-TO BO3JCHCTBHE, a O TOM,
YTO UM OOHApPYKCHBI HEPTeTHUECKHE BO3ACHCTBUS, PacIpOCTPAHSIIOIINECS
KaK CO CKOPOCTBIO CBETA, TAK M CO CKOPOCTHIO 3HAYUTEIHHO MPEBBIIAIONICH
CKOPOCTb CBETa, CJIEIOBATENILHO, ATO JjBa PAa3HBIX CHT'Hajla, HO 00a 00s3aHbI
HUMCTb MaTepHaﬂbeIﬁ HOCHUTCIJIb. Ilo MHCHHIO Ko31>1peBa 9TUM
MaT€pHUaJIbHBIM HOCUTECJIEM SABJIACTCA BPEMHA. OI[HaKO C 3TUM COIJIAaCHUTBHCA
HHKAaK HeJb3sl.

Bpems sBisiercs TakuM k€ CBOWCTBOM MAaTEpHH, KaK U IIPOCTPAHCTBO.
IIpocTpaHcTBO Kak CBOIMCTBO MaTepHH  OMNpEACISACTCS 4Yepe3  BCIO
COBOKYITHOCTh MaTE€PHAILHBIX 00pa30BaHMM, a B OTCYTCTBHE MX HE MOXET
OBITH OnpeieeHo HUKaK. Bpems kak cBOMCTBO MaTepHH ONIPEIEISIETCS Yepes3
BCIO COBOKYIHOCTh BCEX MaTEpPHAIbHBIX IPOIIECCOB, HET MPOLECCOB — HET U
BpeMeHH. Bpems oTpakaer co0Ooi BceoOIIyl0 COBOKYITHOCTb MaTepHH,
BCEOOIIYI0  COBOKYITHOCTb  NPHYMHHO-CIICACTBEHHBIX  CBSI3€H  BCex
MaTepHaJIbHBIX MPOIECCOB. ['OBOPUTH O BPEeMEHU KaK O CaMOCTOSTEIbHOMN
CyOCTaHIIMM PaBHO3HAYHO TOMY, YTO TOBOPUTH 00 yIBIOKE HOPKIIMPCKOTO
KOTa: KOT MCYe3, a yJbIOKa ocTanack. OJIHAKO OCTaBLIAsICS YJIBIOKA BCE PABHO
JOJIDKHA HUMCTb MaTepI/IaHBHLIﬁ HOCUTCJIb, HAITPUMEP, B BUJC q)OTOHHEHKI/I
Wi 4ero-HuOynw eme. Her Hocutens — Her u ynbiOku. To xe camoe u
BpeMSI: HET MaTepuu, HET U ero cBorcTBa. [loaromy Teopus H.A.Ko3sipeBa
JOXKHA OT Hadaja M JI0 KOHIA, HE3aBUCHMO OT Kakux Obl TO HH OBLIO
9KCIIEPUMEHTAIIBHBIX «IIOATBEPKICHUI.
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59.5. Teopua u3uueckoco eaxyyma I.H.Illunosa u
HeKomopble opyzue meopuu

B 1992 romy Bemmia kuura [.M.IlIumoBa «Teopust ¢u3MIeckoro
BakyyMa» [5], B koTopoii m3ioxkeHa ero Teopus Bakyyma. CyIHOCTb TEOpUH
I'.M.1lIunoBa 3aKit04acTCs B CACAYIOLIEM.

OWHIITEHTHOM PAacCMOTPEHO JHIIb MOCTYNATEIbHOE ABHKEHHE CHCTEM
oTcueTa. JTOrO HEIOCTATOYHO MAJIsI MOHMMAaHMSA (DU3MYECKHX MPOLECCOB,
HY’KHO PacCMOTPETH €I€ W MX BPALIATEIbHOE IBIKEHHE, YTO NMPHUBOIUT K
NpPEJCTAaBICHUAM O BpAlleHUH TIPOCTPAHCTBA B MPOCTPAHCTBE, AN
000CHOBaHHUS YEro MPUBJICKAETCS BECbMa I'POMO3JKUI TEH30PHBIN ammapar.
OTHM O00OCHOBBIBAETCS BO3MOXXHOCTH CYIIECTBOBAHUSI TaK Ha3bIBACMBIX
TOPCHOHHBIX mojed. Hwukakas dQusnyeckas cpega Inpu  STOM  HE
npegycMmarpuBaercs. [lomyuyaeTrcd, 4YTO IyCTO€ NPOCTPAHCTBO CIIOCOOHO
BpalarbCcs B IYCTOM IIPOCTPAaHCTBE, a IIOCKOJBKY Bpamarbcs B
MPOCTPAHCTBE MOXKET TONBKO MaTepHalbHas Cpefa, HO HHKAK HE CaMo
MPOCTPAHCTBO, TO «Teopusi (msmueckoro Bakyyma» [ .M.Ilumosa
00CY)XIICHUIO HE MOIJICKHUT B CHIIy OTCYTCTBHS IpEeIMeTa OOCYKICHHUS Kak
TakoBoro. O0cyxaaTh 3/1eCh HEYETO.

B camble mocieaHne roabl MOSBHIIOCE MHOXKECTBO pabOT ¢ TPOMKHMH
Ha3BaHmWsIMH Tuna «Teopus muposganusa», «llepuomuueckas cucrema
BCEOOLIMX 3aKOHOB MHpPa» U T.N. Y BCEX HUX MOXHO OTMETUTHh HEKOTOPBIC
o01ue yepThl.

[IpakTHyeckn Bce OHM HOCAT aOCTPaKTHO-MAaTeMaTHUECKHH Xapakrep,
Jake Te, KOTOpble Ha3bIBAlOTCS «BuxpeBas Momenb MHKpPOMHpay, T. €. B
KOTOPBIX JeJaeTcs MOMNbITKa NOCTPOUTh HEKHe (u3Mveckue, 1o KpaiiHeil
Mepe, HarisiIHble MEXaHM4YeCKHe WM TeOMEeTpUYecKHe Mojaend. B astux
TEOPUSAX W MOAEIAX OTCYTCTBYET (hHM3MUECKas Cpena, XOTS TOBOPHTCS O
BUXpPEBBIX CTpyKTypax. Crpykrypax uero? Buxpei uero? Jlaxe korma
TOBOPAT O BHUXPSAX ANEKTPUUYECKON WIIM MarHUTHOM HaNpsyKEHHOCTEH, TO OT
3TOTO SICHOCTh HE HACTYNaeT, MO0 BO3HMKACT BONPOC O CTPYKTYpE CaMHX
9TUX HAIPS)KEHHOCTEH.

BoNbIIMHCTBO W3 TaKUX «TEOPUI» HINET KOMIIPOMHUCC C TeopueH
OTHOCHTEJIFHOCTH DHHIITEeHHA, XOTS B UCXOJHBIX MO3UIMSIX OHU KPUTHKYIOT
ee. He commamasce ¢ Teopueil OTHOCUTEIIBHOCTH, aBTOPbI HOBBIX TEOPUH
UCTIONB3YIOT PpAJ €€ TOJIOKEHWH — TIPelelbHOCTh CKOPOCTH CBETa,
9KBHUBAJIEHTHOCTb MACChl U YHEPrUM, Hauano BceleHHOM WK ee KOHEYHbIN
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00bEM H T. M., YTO JEMOHCTPHPYET JIOTMYECKYI0 HENOCIEIOBaTEIbHOCTD
9THX aBTOPOB U UX «TEOPHI».

MHorue aBTOpHI, BEIXBATHIBAS U3 MPHPOABI OTACIbHBIE ()PArMEHTHI UITH
SBJICHUSI, TIBITAIOTCA OOBACHUTH WX, HE TpOTas APYTHE SBICHUS, U BXOIAT C
HUMH B IIPOTHBOPEYHSI.

OBpuCTHYECKast IIEHHOCTh BCEX IOJOOHBIX «TEOpHi», BKIIOYAs H
«Teoputo pusnueckoro Bakyyma» [".M.11lunosa, paBHa HyIIr0.

Buvieoow

1. TlombITKM pa3sNMYHBIX aBTOPOB CO3JaTh HOBBIE HETPATULMOHHEIE
(usHuecKre TEOPUH CBSI3aHBI C HEYAOBICTBOPHUTEIBHBIM IIOJIOKCHHEM B
TEOpeTUUeCKOl (hHU3MKe, ¢ €€ HEeCHOCOOHOCThIO OOOOLIMTH HAKOILICHHbIE
JKCIepUMEeHTaMH (akThl, a TaKKe C HECloCOOHOCTBIO OOBSICHUTH
(¢u3nyeckye TPUYUHBL, OOYCIIOBIMBAIOIINE OpPraHU3aALMI0 MaTepud B
KOHKPETHBIE ~ CTPYKTYphl ¥ OOBSCHUTH  (DU3UYECKHE  IPUYUHEI
B3aUMO/ICHCTBUI MaTepUabHBIX 00pa30BaHUil U PU3NYECKUX SIBICHUH.

2. TlombITKM pa3iaMYHBIX aBTOPOB CO37aTh HOBBIE HE TPaIUIMOHHBIC
¢usnueckue TEOpHH B OONBIIMHCTBE CBOEM XapaKTEPU3YIOTCS KpaiHEeH
HEMOCNIEN0BAaTEIbHOCThIO. [IpaBUIIBHO KPUTHKYsl OTICIIBHBIE YaCTHBIE
TIOJIOXKCHUS CO3MaHHBIX B 20 B. (PM3MUECKUX TEOPHiA, B YACTHOCTH, Teopuu
OTHOCHUTEIIBHOCTH OWHINTEIHA ¥ KBAaHTOBOM MEXaHHWKH, aBTOPHI HOBBIX
TEOpHH, KaK MPaBHUJIO, TIOBTOPSIOT TE K€ METOAOJIOTHYECKHE OMIMOKH U JTake
UCTIONB3YIOT LIETUKOM OTHENbHBIE MON0KEHUSI KPUTHKYEMBIX MU TEOPHU.
PeanpHas »BpUCTHUYECKas IIEHHOCTh IOJOOHBIX HETPaJMIIMOHHBIX Teopuit
paBHa HyJIIO.
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naBa 6. Kputuka meTtogonorum coBpeMeHHOM
TeopeTnyeckon pmsnku

6.1. Kpumuka ueneii coepemennoit puzuueckoii meopuu

Henocratku coBpeMeHHOW (HU3NYECKOW TEOpPUM HE SIBJIAIOTCS 4EM-TO
CIIydalfHBIM, OHU BBITEKAIOT U3 BCEH €€ METOJOJOTUU U, MPEeXJe BCEro, u3
TeX 11eJIel, KOTOpBIE TEOPHs CTABUT Iepe]] COO0H.

B ornmuune ot ¢usuku 18-ro u 19-ro croneTwii, MBITaBIICHCS MOHATH
BHYTPCHHIOIO CYIMHOCTh SIBICHHH H CBOAALICH CJIOXHBIC SIBICHUS K
MIOBEJICHUIO 3JIEMEHTOB, YYaCTBYIOIINX B 3TUX SIBIICHILIX, pu3uka 20-To Beka
(hakTHdeckn cHsMa STH Henu. LlemsMu pa3BUTHA HEKOTOPHIX obOmactei
(hM3MKH, KacaeTcs JIM 3TO IEMEHTAPHBIX YaCTHUI] BEIIECTBA, CHIOBBIX TIOJIEH,
KOCMOJIOTUH WM Yero-HuOy[Op eIie, CTaJo MOApa3yMeBaTbCs CO3ITaHUE
BHYTPEHHE HENPOTUBOPEUMBOIO OMNHCAHUS C IIOMOIIbI0 Bce Oosee
YCIIOXKHSIOIEroCsl MaTeMaTH4YecKoro ammapara. B kadecTBe ke camoi
BO)XHOM, CTpaTerMyeckod Nenu (U3UKU B LEJIOM Npe/ICTaBieHa 3ajadya
co3nanus Teopum Benukoro obveaunHeHus (TBO), T. e. Takoil Teopuw,
KOTOpas TO3BOJIUT E€AMHBIM MaTeMaTHYeCKHM IIPUEMOM OXBaTHUTh BCE
YacTHbIE TEOPHH, YTO, 10 MHEHUIO (PU3MKOB, M JOKAKET EAMHCTBO BCEX
SIBIICHUU TIPUPOJIBI.

HyxHO cKa3aTh, 4TO B HAampaBICHUH BBHIIOTHEHUS MOCTaBICHHBIX
TEOPETHYCCKUX IeJed COBpeMEHHas (H3MKa TOOMIAch OMIpEACTICHHBIX
YCIIEXOB: HAWICHBI Pa3UYHBIC (PH3MUCCKUE 3aKOHBI, 0000IIAoNINe T¢ WIN
WHBIC TPYNIBI SBICHHUN, BAapHAaHTHl MAaTEMAaTHYCCKUX OIMUCAHUN, METOIBI
pacdeToB. OHAKO BCE YaIle OKa3bIBACTCS, YTO CO3/IaHHBIC YACTHBIC TCOPUHU
HE MO3BOJISIOT OXBATUTh BCE HEOOXOIUMBIE CITy4yaH, BCE Yallle IPUMEHSIOTCS
pa3nuYHbIe HCKYCCTBEHHBIE INIPHEMBI, B pPE3yJbTaTe 4Yero MepBOHAYAIBHO
CTpOMHOE 3[JaHME TEOpPUM HAYMHAET YCJIOXKHATHCS, HAACTPAUBaTBCS H
IpeBpalaThes B TeoOpeTHdeckoro ypoaa. Uro ke kacaercs co3nanus Teopuu
BEJIMKOT0 00BeANHEHUS, NIpeTHA3HAUYCHHOM /I ONHCAaHUS eUHBIM 00pa3oM
BCEX BHJIOB B3aWMOJICHCTBUSA W IIOJICH, TO, HECMOTpPS Ha MHOTHE TOABI U
Oonpmve ycuins, 3aTpadeHHbIE B ’TOM HAIIPABICHHUHU, TOCTUTHYTHIC YCIIEXU
Oonee, YeM CKpPOMHBEL. A TIaBHOE, COBEPIICHHO HEIOHSITHO, Yero e
IoOMIMCch  (U3MKH yXKe «OOBEIWHUB» HEKOTOPBIC B3aMMOJACHCTBUS,
Hampumep, ciaboe U 3NMEKTPOMAarHUTHOE, M 4ero OHU NoObioTcs, eciin TBO
Oymer cosmana. UTo-HHOYIh M3MEHUTCS B MOHUMAHHU CYTH (DH3HUYECKIIX
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siieHni? Kakue-HUOyah HOBBIE TPUOOPHI MOXKHO OyAeT co37aTh WIH
MOSIBITCS HOBBIE HANpPAaBICHMS HCCIENOBaHMA? Mnm mpocTto TeopeTuku
OyZyT HaCIaXIaThCS «KPAacOTOI HOBOW Teopun?

K saTomy cnexyet no6aBHTS elie 0JHO MPUHINIIHAIEHOE COOOpaKeHHUE.

Kaxmoe MartepmampHOEe o0Opa3zoBaHnme o0namaeT  OeCUMCICHHBIM
MHO)XECTBOM CBOWCTB, M I MX MaT€MaTHYECKOTO OMUCAHHS HEOOXOIHMO
UMeTh OecyrcIIeHHOe MHOXKECTBO ypaBHeHUi. [loaToMy i1r000e KOHKpETHOe
omucaHue JI0O00Oro O00BEKTa, cojepiKallee KOHEYHOE YHCIO HYICHOB
YpaBHEHHI, BCETr/ia OTPAaHWYEHO W B NMPUHIMIE HE MOXKET OXBAaTHTh BCEX
CTOPOH M CBOWCTB 3TOro 00BEKTa. DTO O3HA4yaeT, YTO CYLIECTBYIOIIHUE
OINUCaHUs TI0JICH M B3aUMOJICHCTBHIA TOXKE YaCTUYHBI, & COOTBETCTBEHHO M
«0OBbEeMHEHNEe» TaKUX ONUCAHUM HE OyAeT OXBaThIBaTh BCEX CTOPOH H
YUHUTBHIBAaTh BCE OCOOCHHOCTH B3auMoaeicTBuil Ten. CienoBaTenbHO, BCSIKOE
ogo00HOe «00BeANHEHNE» TOXKE HOBEPXHOCTHO W HEMOIHO.

M3BecTHO, 9TO METOIOIOTHSA JII000H pabOTHI B 3HAYHTENHHON CTEICHH
OIpeziesieTCsT IMOCTaHOBKOHM Bompoca. CraBst mHenpio pabOTBI CO3JaHUE
MaTEeMaTHYECKOTO «OOBEIMHEHUS» TEOPHH, MOXHO pPACCUUTHIBATH Ha
MOTyYCHHE MAaTeMaTHIECKUX XKe 3aBUCHMOCcTeld. OIHAKO TPYIHO HAJIESThCS
Ha TO, YTO YJIYYIIUTCS MOHUMaHHE (H3MYECKOH, BHYTPEHHEH CYIIHOCTH
SIBJICHUH, TIOCKOJIbKY Takas 3ajada Jja)xe He CTaBHTCS. A 9TO O3HAyaeT, 4yTo
BCE MOJTyYCHHBIC (YOPMYIIbHBIC 3aBUCUMOCTH OYAyT HOCHUTh IMOBEPXHOCTHBIN
Xapakrep.

CyliecTBYIOT U HHble MHeHMs. [loCcKONbKy (u3MKa BHOCHT BechbMa
CYIIECTBEHHBIH BKJIQJ B HAyYHO-TEXHHYECKHI TPOrpecc W IOCKOJIBKY
HEKOTOpBIE (yHIaMEHTAJIbHBIE OTKPHITHS B (PU3HKE IOATOTOBHIM HAydHO-
TEXHHYECKYIO PEBONIOLHUIO, TO LENBI0 TEOPHH IPEAINOAracTcsi CO3/1aHHe
METOJIOB  pacyeToB, CHOCOOCTBYIOIIMX  HANpPaBICHHOMY  IIOJYYCHHIO
NPUKJIAJHBIX PE3yIbTaTOB, TEM Oojiee YTO pa3BUTHE SKOHOMHKH TpeOyeT
pELIeHUsI MHOTOYHCIICHHBIX MPHUKJIAJHBIX 3a/ad, KOTOPBIE MOXKHO PELINTh
TOJIBKO B TOM CIIy4ae, €ClIM TaKHEe METOJbl PACUETOB HOATOTOBJIEHBI, BOT IS
3TOro M HyXHa Teopus. OJTHAKO HAa MPAKTHKE OKa3bIBAETCS, YTO BO3HUKILIHUE
MOTPEOHOCTH  ONEPEKAIOT BO3MOXXKHOCTH ~ TEOPETUKOB MO  CO3AaHHIO
HEOOXO/MMBIX PYKOBOJICTB, B pe3yJIbTaTe Yero MpUKJIaJHUKU OCTatoTcs 0e3
PYKOBOJSAIIMX TEOPUM, YTO BBIHYXAAECT UX MIATU SMIUPUUYECKUM IIyTEM,
TpPaTsi OTPOMHBIE CHIIBI U CPEZCTBA BITYCTYIO.

Takum 00pa3oM, yKa3aHHBIE BBIIIE MHEHHS O IEISIX pPa3BHTHUS
(u3MUIecKoil TeopuH — CO3/1aHNE €TMHOTO ONMUCAHMS BCEX (YHIaMEHTAIBHBIX
MPOLIECCOB WJIM CO3/IaHHME TPHKJIAIHBIX METOIOB PEIICHUS NMPAKTHYECKUX
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3a7la4  SBJISIOTCS. C OJHOM CTOPOHBI KpaHMMH, C JAPYrod — SIBHO
HEIOCTaTOYHBIMH.

MatemaTnueckoe (HyHKIHOHAIHHO-KOJIMYECTBCHHOE ONMCaHWE SBICHUH
OKa3BIBACTCS MOJIC3HBIM, & B HEKOTOPHIX CIy4asiX U HEOOXOAUMBIM yCIOBHEM
JUIA TIpeICcKa3aHhs HOBBIX d(PQeKkToB u sBieHWA. OmHAKO TpPUBEACHHBIC
BBIIIIE COOOpaKEHHWs 3aCTaBIIOT CUMTATh, YTO JI000E MaTeMaTHYecKoe
OlMCaHWe ecTh BEeChbMa y3KO€ M  OJHOCTOPOHHEE OTOOpaKeHUe
JIEWCTBUTENILHOCTH, HE TrapaHTUpYIO-IIee, YTO HaiJeHHbIE MaTeMaTHYeCcKHe
3aBUCHMOCTH OTPa)KalOT BCE CYIIECTBEHHBIE CTOPOHBI SBJICHUH W 4YTO
MIOCTAaHOBKa HOBBIX OSKCIIEPUMEHTOB BBISIBUT KaKue-THOO HOBBIE CTOPOHBI
SIBJICHUH, MO0 caMa MOCTaHOBKA HOBBIX 3KCIIEPUMEHTOB OITMPAETCS Ha YKe
CYIIECTBYIOIME MPE/ICTABICHNUS, BHITEKAIONIUE U3 yXXE CYLIECTBYIO-IEH U
MIPU3HAHHON TeOPHH. 31eCh UCKITFOUCHUS PEIKH.

Uro Kkacaercs mNparMaTuyeckKux Iejed, TO TIOCTAaHOBKA HX Kak
MePBOOYCPETHBIX, TaK W CIWHCTBEHHBIX, a HE KOHEYHBIX, HEMHHYEMO
MPHUBOIUT K TOMY, 9TO COOCTBEHHO ITO3HAHWE MPHUPOIBI OTOABHTAETCS Ha
BTOPOW IUTAaH WM CHHUMAETCS BOBCE, B pe3yNbTaTe Yero W IPHUKIATHEBIC
JOCTIDKEHUSI  OKa3BIBAIOTCS MOBEPXHOCTHBIMH W ciydaiiHBIMH. Kak
IIOKa3bIBACT OIIBIT, HanOOJIbIIINE MPaKTUYCCKUC PE3YJIbTAThI JIC)KAT HA CTBIKE
HayK, TMOJlyudeHHe WX TpeOyeT wu3ydeHHs o0JacTeld, Kas3auoch Obl, HE
HMEIOIMX OTHOLICHMS K MOCTaBIEHHON MPUKIATHON 3a1ade, a 3T0 TpeOyeT
YIIyOJICHHOTO 3HAHMS NPHPOJBI SBJICHUH, MOHMMaHMUA BHYTpEHHEH cyTu
Beleil. He craBst monoOHyro 3amady, Helb3sl HafesaThcs Ha 3(QeKTHBHOCTD
MPUKIIATHOTO Pe3yNbTaTa.

He moHWMas BHYTPEHHIOIO CYIIHOCTh SBJICHUH, WMed IHUIOb WX
YaCTUYHOE OTMCAHKE, BCET/la W MPUHINIHAILHO HE TIOJIHOE, HET OCHOBaHHN
HaJEATBCS  Jake Ha TO, YTO «OOBCIMHEHHE)» PA3NHIHBIX (PH3HUECKIX
SBIICHUM, ONMHMCAaHUS KOTOPBIX CYINICCTBEHHO HE TMOJHBI, MOXXHO CHeIaTh
BoOOme. DTO TOATBEPKIACT MHOTOJICTHHH, IIOYTH BEKOBOW  OMBIT
MHOTOYUCJICHHBIX HEYAAYHBIX MOMNBITOK pa3pa60TaTL TaKoO€ ((06'I)CI[I/IHCHI/IC».
Ho naxe ecnu Obl Takoe «0ObeINHEHUE» OBUIO BBHIOJHEHO, OHO BCE PAaBHO
HOCHJIO OBl 4YacTWYHBIA Xapakrep. [lo TeM e NpUYMHAM M TOMBITKH
noay4yuth JSGGEKTUBHBI TPUKIATHON pE3ylbTaT TOXKE OOpeYeHbl Ha
Heylady, MOCKOJbKY HETOHWMaHuEe (U3NYECKOW CYIIHOCTH SBJICHHUN He
MO3BOJISIET ACHCTBOBAThH HAIIPABICHHO.

OTtcroa BBITEKAeT, YTO HU ONHUCATENbHAs, HU TPUKIATHAS I[EIH HE
MOTYT SIBJIATHCS TIIaBHBIMH IEIISIMH Pa3BUTHSI €CTECTBO3HAHUS, M UTO TaKOMH
HENBI0 U €CTECTBO3HAHMSA BOOOIIE M IS (PM3WKHM B YACTHOCTH Ha BCEX
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JTallaX M YPOBHAX MX PAa3BUTUS MOXET SIBIATHCA TOJBKO PACKPBITHE
OPUPOABI ABICHHH, T. €. PAacKpbITHE BHYTPEHHETO MEXaHU3Ma SBICHHM,
aHaU3 TNPUYHUHHO-CIEACTBEHHBIX OTHOHNIEHHH MEXAYy MaTepHUalbHBIMU
00pa30BaHMAMH, YYacTBYIOUINMH B HM3y4ae-MbIX SBICHHSAX, U Ha OCHOBE
9TOT0  PAacKpBITHA  TPEACTaBICHHE  OOIMX A BCEX  SIBICHHH
3aKkoHOMepHocTell. [loHnMaHue BceX 3THX CBSI3€d U OTHOLIEHWM MO3BOJISET
BBINIOJIHUTh U HEOOXOAMMOE ONHCaHWE H3y4aeMbIX SIBICHUH, M JaTh UM
0OBsICHEHUE, T.€. BBLACIUTH B3aUMOJICHCTBYIOIINE YacTH W MPOCIECIUTh HX
B3aumoyeiicteue. [lpu TakoM moaxoie MOryT OBITh YTOYHEHBI 00JacTH
pacnpocTpaHeHus MOJyYEHHBIX MaTeMaTUYECKUX 3aBUCUMOCTEH,
OIpeieNeHbl OTPAHUYEHUS PACIPOCTPAHEHHsI HallIEHHBIX 3aKOHOMEpHOCTEN
u chOpPMYJIHPOBAHbl JOMYIICHHBIE MPUOIIKEHUS. OTO MO3BOJIUT IIPH
HEOOXOANMOCTH YTOYHSATH HOIYyYCHHBIC PE3YIIBTATHI

3HaHWE BHYTPEHHETO MEXaHMW3Ma SIBICHUH, MX CYIIHOCTH IIO3BOJISET
MONMydYaTh TPHUKIAJHBIE pPE3yJIbTaThl OoJiee IMOMHO M CO 3HAYUTEIBHO
MEHBIIUMH 3aTpaTaMH, 4eM IPH OTCYTCTBUU TaKOrO NMOHMMaHUS. Takum
00pa3oM, KaK ¢ TOYKH 3PCHHMS TTOTyICHUS] MAaTEMaTHIECKOTO OIMCaHMUs, TaK U
C TOYKH 3PEHHMU MOIY4EHUS NMPHUKIATHBIX PE3YNbTAaTOB UEIbI0 U 271A6HBIM
Hanpaenenuem pazeumusn QYHOAMEHMANbHOU HAYKU OO0NNCHO ABIAMBCA
u3yuenue 6HYMpPEeHHUX MEXAHUIMOB A6IeHUIl, UX GHYMPEHHEN CYUHOCMUL.

OnHako BBISIBICHHE BHYTPEHHEr0 MeEXaHuW3Ma JIIOOBIX SBJIICHUI
BO3MOYKHO JIMIIb B TOM CiIy4ae, €ClIM 3a CBA3SIMM U B3aUMOJCHCTBUSAMU
MaTepualbHbIX 00pa3oBaHH, yYaCTBYIOIIMX B HUX, IPH3HACTCS NPUHLUI
NPUYUHHOCTH, a TaKXe caM (pakT HAJIMYUS TUX BHYTPEHHHX MEXaHHW3MOB
apiaeHnid. [lockombKy camu (QU3WYECKHE SBICHHA €CTh CICICTBHE
BHYTPEHHUX IPOLECCOB, 3a4acTyl0 HEOIIYTHMBIX Ha JOCTUTHYTOM YPOBHE
pasBuTHs  (QU3MKH, TO TpHU3HaHWE (aKTa NPUIMNHHOCTH  HMEET
NPUHOMIHAIGHOE 3HAadyeHHe, n0O 3apaHee HAa BCEX JTamax IO3HAHUA
YTBEpKIA€T  HalIW4Me  BHYTPEHHHX  MEXaHU3MOB  SBICHHMH U
NPUHLIUITHAIBHYI0 BO3MOXKHOCTh MX packpbiTHs. LlenecooOpa3Ho B CBs3M C
STHUM BCIIOMHHTh CIIEAyIOIIee yTBepxkaeHue Dureibca [1, ¢. 306]:

«Ho rme Ha TOBEPXHOCTH NPOMUCXOAMUT HUIpa cilydas, TaM cama 3Ta
CIIy4alfHOCTh OKa3bIBaeTCs MOJYMHEHHONH BHYTPEHHUM CKPBITHIM 3aKOHaM.
Bce neno B ToM, YTOOBI OTKPBITH 3TH 3aKOHBD».

Hudero 3Toro B COBpEMEHHOW TEOPETUUECKOM (HU3UKE HET.

W3BecTHBIN TPUHIMIT HEOTPeNeIeHHOCTH [ eii3eH0epra — «IpUHINI
WHJICTEPMUHAPOBAHHOCTHY», TI0 BBIpakeHHIO boma [1], mpuBen ¢pu3ukoB K
BBIBOAY O TOM, YTO B HCCIEJOBAHUAX, MPOBEICHHBIX HAa KBaHTOBO-
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MEXaHNYECKOM YPOBHE, MPHHIMUNUAILHO HE MOTYT OBITh HaWJCHBI TOYHBIE
MPUYUHHBIC 3aKOHBI ICTAIBHOTO TIOBECHNS HHANBUYAIbHBIX CHCTEM U UTO,
TakuM 00pa3oM, HEOOXOONMO OTKa3aTbci B AaTOMHOH o00JacTu OT
NPUYUHHOCTH KaK TakoBOH. ClemyeT OTMETHTh, YTO 3THM (aKTHYECKH
CTaBUTCA Oapbep B BO3MOXKHOCTH IIO3HAHUS MaTepHH M 3aKOHOMEPHOCTEH
peanrbpHOTO MHpA.

o wmuenuto [eit3eHOepra, KOTOpPOE CTalO CErOAHS PYKOBOISIIUM
MOJIO)KCHHEM B aTOMHOM (H3HMKe, B Cy0aTOMHOM MHpE, BOOOIIE HEJb3s
TOBOPHUTH O KaKMX-THOO MPOCTPAaHCTBEHHO-BPEMEHHBIX COOBITHSAX. B cBoei
peur, NPOM3HECEHHOW MM MO mNoBoAy mosydenus HoGeneBckoil mpemuwn,
leiizenOepr ckaszay, 4To ye TOT (HaKT, 4YTO MaTeMaTH4ecKas cxema
KBaHTOBOM MEXaHUKH HE MOXKET OBITh MOHMMaeMa KaK HarJisiiHOE OIHCAaHUE
MPOLIECCOB, MPOTEKAIOIINX B MPOCTPAHCTBE U BPEMEHH, IOKA3bIBACT, YTO B
KBAaHTOBOH MEXaHHKE BOBCE HE HMIET pPedb 00 OOBEKTHBHOM YCTaHOBICHUH
MPOCTPAaHCTBEHHO-BPEMEHHBIX COOBITHIA.

TakoB cwmpicn, 1o MHeHHIO [eii3eHOepra, «mOBOpoTa B (HU3UKE»,
KOTOpBIIi OBbI BBI3BAH pPA3BHTHEM KBAaHTOBOH MEXAHUKH: OTpPHIAHHUE
OOBEKTHBHOCTH TPOTEKAIOMINX B IPOCTPAHCTBE M BpeMeHH coObITHH. O
KaKuxX K€ IMPUYUHHO-CJICACTBECHHBIX OTHOLICHUAX BO BHyTpHaTOMHOﬁ
00J1acTH B TAKOM Cilyyae BOOOIIE MOXKET UATH pedb?

[TosTomy  HexoTopble  BeAyliue (U3UKK  HE  COTJIACHBI  C
MPUHIUITNAJIbHBIM UHACTCPMUHNU3IMOM IIpUupoabl, paccMaTpuBast
CIly4allHOCTh MOBeJCHHS OOBEKTOB TOJNBKO Kak CIIEJACTBHE HE ydera
00beKTHBHO cymiecTBytomux (akropos. Tak, bom B pabore [1] yka3biaer,
YTO B OKCIEPHMEHTaxX BCErja IPHCYTCTBYET P  HECYIIECTBEHHBIX
HEYYTCHHBIX (DaKTOPOB, NCKAKAIOUINX PE3yIbTAThI, YTO M IMPOSIBIETCS Kak
CIIYy4aiHOCTb.

C mueHneM boma MOXKHO TOJIHOCTBIO COTJIIACHTHCS, TeM Ooiiee, 4TO B
mporeccax MHKPOMHpPA, Kak M BO MHOTHX IIPOIECCaX MaKpOMHMpA,
CYIIECTBYET Macca OOCTOSTENbCTB, 3aTPyIHSIONIMX WX IIOHHMaHHUE: BO
MHOTHX CIy4asx s mposiBieHus 3¢G¢ekrta Ha ypOBHE Makpompoliecca
HEOOXOJMMO  JOCTATOYHOE  HAKOIJICHWE  W3MEHEHMH Ha  ypOBHE
MUKporporecca. JlaHHOe 00CTOATENLCTBO CBSI3aHO CO  BCSKOTO poja
KBAaHTOBaHUAMU N IUCKPETU3ZALMUAMH, CO BCAKOIO poJaa HCHHHeﬁHOCTﬂMH,
30HaAMHU HCYYBCTBUTCIIBHOCTHU u O6paTHI>IMI/I CBA3SAMHU BHYTPECHHHUX
PETYIATOPOB SIBJICHUH U T. M. XOPOIIMM HNPUMEPOM SIBISIETCSI 00pa3oBaHHE
BUXpEH B ITOTOKE >KUIAKOCTH: BUXPU HAUMHAIOT 00Pa30BBIBATHCS TOJIBKO MPHU
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onpeneNneHHoM 4ucne PeliHomblaca, T. €. COOTHOIIEHUS MEXKAY CKOPOCTBIO
MOTOKA, Pa3MEepaMH Tella U BI3KOCTBIO CPEJIBL.

IIpn BceM 3TOM HpPOTEKaHME HPOLECCOB HA BCEX YPOBHIX OOBEKTHUBHO
HE 3aBHCHUT OT TOTO, HaOJIOAAeT KTO-THO0 3a 3THMH NPOIEcCaMU WIIM HET:
OHM OOBEKTHBHO CYHIECTBYIOT. V3MepHUTeNnbHast K€ TEXHHKa H3-32 CBOETO
HECOBEPILICHCTBA CIIOCOOHA CYIIECTBEHHO WCKa3UTh PE3yIbTaThl, CCIH HE
NPUHATHL COOTBETCTBYIOIIME MEpHI, MO3TOMY BBIOOp HM3MEPUTEIBHBIX
CpPE/CTB BCerja cieayeT MPOBOJUTE C 0CO0O0H TIATEBHOCTHIO C TEM, YTOOBI
UCKQKCHUSI U3MEPSCMBIX BEJIMYMH B IIPOLECCE HU3MEPEHHS OKa3alluCh
HECYIECTBEHHBIMM, T. €. HaXOAWIMCh B Ipelenax IOIMyCTHMOro. A eciu
TaKOH BO3MOXXHOCTH Ha JJAHHOM JTaIe pa3BUTHA (HU3UKH MOKa HET, TO 3TO HE
3HAYUT, YTO Takas BO3MOXKHOCTh He MOsBUTCA B OynymeMm. Bce paBHO
BHECCHHE HCKa)KE€HHs CBSA3aHO M HA JAHHOM JTalle HE C YCTPOHCTBOM
HOPUPOABI, a BCETO JIMIIb C TEKYHIIMM HECOBEPIIEHCTBOM H3MEPHTENBHBIX
CPEICTB.

B cBA3M ¢ M3IOKEHHBIM, 3ajada INPOHUKHOBEHUS BO BHYTPEHHHUU
MEXaHN3M SIBICHUN Ha TTyOMHHBIX YPOBHSAX OpPraHM3allMi MaTEepUH CBS3aHa,
C OJTHOH CTOPOHBI, C AaHAJIM30M BO3MOXKHBIX NPUYMH HAOIIOJAaEMBIX SIBICHUI
U BO3MOXHO OoJjee IOJHBIM Y4eToM BceX (HaKTOPOB, SBIISIOIMXCS
CYHIECTBEHHBIMU JJII HM3Y4aeMOro TIIpOLEecca M IIOCTABIEHHOM ILelU
UCCJICIOBAaHUM, C JIpPYro CTOPOHBI, — C OTBICKAHMEM HOBBIX METOJOB
U3MEpEHUs] U IIO3HAHUS, OIECPUPYIOIIUX KBAHTAMU M JUCKPETHOCTAMHU
JPYroro YpOBHS, BO3MOXKHO, HMHOW, 4YeM ceifiuac NpuHATO, (usnueckoi
HOPUPOIBL.

Huxkakux momoOHbIX 3a1a4 COBpeMeHHas (pU3UIecKasi TEOPHs HE CTaBHT,
M B OTOM 3aKJIIOYacTCsl €€ MpHUHOWNUaIbHAs OIMNOKa, JeNaromas
OecIIoONHBIMH BCE HAaMEpeHHs Ha CIEJCTBCHHOM, a HE HAa INPUIMHHOM
YPOBHE Pa300paThCs C YCTPOMCTBOM IPUPOAHBIX siBICHHUH. CleacTBEHHBIN
MOAXOA IPUHOMIHMANEHO oOpedeH Ha Heyaady. CTOMT 1M TOCIE 3TOTO
YIUBISITECS TOMY, 4YTO (PM3MYECKHE TEOPHUH, HE CTaBsIIME CBOCH LENbIO
[IOHMMAHHAE BHYTPEHHEH CYIIHOCTH SIBJICHUM, OTKAa3bIBAIOLIUECSH OT IIOHUCKA
CTPYKTYp MaTepHaJIbHBIX OOBEKTOB U TONEH, ONEePUPYIONUX a0CTPAKTHBIMU
MOHATUSMH U BCE CBOJSIIME HE K TOMCKaM (OpM JBWKEHHS MaTepuH Ha
BHYTPEHHUX YPOBHSX €€ OpraHu3alud, a JIMIIb K BHEIIHEMY OIIMCAHUIO
IpOLECCOB, Bce Ooyee  3amyThIBAIOTCS, YCIOXKHAIOTCS, HUKyJa HE
HNPOJABHTASCH U HHUKOMY He Momorasd. Takoe IOJOXEHHE COXPaHUTCS U
BIOpenb, ecnu (Qu3ndeckass TEeOpHs KPUTHUYECKH HE MEepEOCMBICIHT CBOE
Ha3HauYCHHUE.
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6.2. Kpumuka nocmynamuenocmu

Junst coBpeMeHHOM (H3MYECKOil TEOpUH XapaKTepPHO MOCTPOCHHE e Ha
0a3ze Tak Ha3bIBAEMBIX MOCTYJATOB M IIPHUHIIMIIOBY», KOTOPBIC SBISIOTCS
(akTHUECKH TEMH XKe mocTynaramu [2].

Kak ObUTO MOKa3aHO BBIIIE, ABE TCOPHUH, SBISIOMINECS MCXOAHBIMH IS
BCEr0 COBPEMEHHOTI'0 3/1aHHs TeopeTHieckor Gpu3uku — CrieruanbHasi Teopust
OTHOCHTENPHOCTH OWHIITEHHA X KBAHTOBAas MEXaHHKa OCHOBaHBI Ha
HOCTyJ1aTaX. DTH IOCTYJATHL, BEIIBUHYTHIE HA OCHOBE aHAJM3a PE3yJIbTATOB
OIPaHMYECHHOI'O YHCIa KOHKPETHBIX (DaKTOB, ITOCTYKHIM OCHOBAHHEM IS
CO3MaHMs M pa3BHTHA psja MOCIHeNyIOIMX Teopud. MX coorBeTcTBHE
peanbHON IEHCTBUTENBHOCTU IPOBEPSUIOCH COIIOCTABJICHUEM CIEICTBUH,
BBITGKAIOIIMX M3 IIOCTYJIATOB, C pe3yJbTaTaMH TeX WIH HHBIX
skcrepuMeHTOB.  COBMAageHHWEe  JTHX  CIEACTBUA € pe3yiabTaraMu
IKCMIEPHUMEHTOB TPAKTYETCSl KaK MPaBIJIBHOCTh BBIABUHYTBHIX MOCTYIATOB U
KakK MPaBHJIBHOCTh TEOPHUiA, OCHOBAHHBIX HA ITHX MOCTYJaTaxX.

Takasi METONOJOTHS «HAYKH», CO3JaHHas B Havajge 20-ro CTOJETHS
COXpaHUIIACh 10 CUX TIOP.

Tak, noxtop ¢unocodckux Hayk npodeccop B.JI.AKyIIOB THIIET O TOM,
KaK, 10 ero MHEHUI0 (M MHEHHIO MpPAaKTHYECKH BCEX COBPEMEHHBIX
TEOPETUKOB, BKIIOYas (GuiiocohoB M y4EHBIX-ECTCCTBCHHHKOB) CO3/acTCs
¢dbynnamenrtanbHas Hayka [3]:

«Hu onHa QyHmameHTabHAs HAyqHAsk TEOPUS HE MOXKET OBITh BBIBEICHA
U3 sMnHpuyueckux ¢(axrtoB. U 3T0 mpuckopOHOE OOCTOATEIBCTBO IUKTYET
HayKe JIOTHKY e¢ pa3BUTHA. B OCHOBY Jr000il TeOpHH OHa KiIaaeT HEeKue
WCXOJHBIC TPHHLMIBI, KOTOPbIE 3ahaloTcs anpuopu. W nanee ¢ momomipro
JIOTHYECKOH ACAYKIIUM BBIBOJAUT BCE HeO6XOI[I/IMO BBITCKAOIIMEC H3 HHUX
CJICACTBHUA, pa3BEPThIBasA 9TH TPUHIUIIBI B LCJIOCTHYIO CUCTEMY
Teoperndeckoro 3HaHHA. CHOCOOHOCTH HayKH IMOCTPOUTh HA ITHUX
IMPpUHIUIIAX JJOTUYCCKHU HEIPOTUBOPCUUBYIO CUCTEMY, O6'I)HCHI/ITI) B paMKax
9TON CHUCTEMBI BCE SABJICHUSA, OTHOCAIIUECA K MPEAMETY €€ HMCCICIOBaHUA, U
paccMaTpHBaeTcs HayKOi B KaueCTBE CBHICTEIHCTBA HCTHHHOCTH KaK caMOn
TEOPHH, TaK ¥ ITOJIOKCHHBIX B €€ OCHOBE MPUHIMIIOB. Ha 3Ty JIOrHKy Hayku
oOpartun BHUMaHue yxe [erenb. «Bcst Hayka B 11e0M, - TOBOpHT ['erens, -
eCTh B CaMOM ce0e KPyroBOpOT, B KOTOPOM MEPBOE CTAHOBHTCS TAaKXKe U
TIOCTICZIHUM, a ITOCJICIHEE — TAKXKE U IEPBBIM).
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Ha 310 e ykassiBanm m Mapkc, Ha3bIBasl 3TOT MyTh Pa3BUTUS HAYKH
METOJIOM BOCXOXKAEHHS OT aOCTPAKTHOTO K KOHKPETHOMY M CUHTasi €ro
€IMHCTBCHHO HAYYHBIM METOOM HOCTPOCHHUH TEOPUHY.

3ameTnM, 4TO NMPHUBEACHHOE BBICKa3bIBaHWE Mapkca, ¢ OJJHOH CTOPOHHI,
BEPHO, a C JPYrod CTOPOHBI, HHUKAKOTO OTHOIICHHS K TPEIBIAYIIEMY
W3JIOKCHHIO HE MMEET, M €ro YIOMHHAHHE, KaK SKOOBI MOATBEP)KIAOIIEe
HEOOXOMMOCTb TaKo# JIOTHKU HAYKH, SIBJISIETCS YACTOH CHEKYISIEH Ha ero
MMEHH, pacCUMTaHHOW Ha HEKOMIIETEHTHbBIX Jronei. Ho meno maxe e B
ITOM.

OOcTOsTENBCTBA U B CAMOM JIeJIe TPUCKOPOHBIE, U HE TOJBKO B TOM, 4TO
JI0 CHX IOp BO BCEM JIBA/IIATOM CTOJIETUM MMEHHO TaKOW NpPHHSATA JIOTHUKA
NOCTpOeHHsT  (DyHIAMEHTANbHOM HAayKM — MCXOJI W3  HaJyMaHHBIX
«IPUHIXIOB» C TIOCIEAYIOIINM pPa3BUTHEM CIEICTBHH, BBITCKAIOMNX W3
HUX, HO, TJIaBHBIM 00pa3oM, B TOM, 9YTO COBpPEMEHHBIC (uiIocodsl
OTIPaBIBIBAIOT TAKOE MOJOKEHHS, CINTAs €r0 €ANHCTBEHHO BEPHBIM, COBCEM
HE YIHUTBIBasl TOTO, YTO 3TOT IMyTh — MaxpOBO MACATHUCTHUECKHUHN, IOCKOIBKY
«IPUHIOWNBD), T.€. MPEACTABICHUS O ABICHUAX — CO3HAHUE, OKa3bIBAIOTCS
NEpBUYHBIMH, a Marepus, T.€. OMIIMPHYECKHE (PAKTBI CTAHOBATCS
BTOPUYHBIMHU. 11 MIMEHHO 3Ta UJeaCTHYECKass METOI0JIOT s, 00 OIMacHOCTH
KoTopoil mpexymnpexaan emie B.W.Jlenun B cBoeil pabote «MaTtepuanusM u
OMIIMPUOKPUTHUIIU3M», CCTOAHA TJIAaBCHCTBYET B (byH}IaMeHTaIILHOﬁ HayKe U
MPOYHO 0OpEeKJIa ee Ha KPU3KC U 3aBelia B TYIHK.

CoBpeMeHHasi (yHAaMeHTaJbHAs HayKa OIHUPAETCs Ha IOCTYJIAThI,
NPUHIOUIBI ¥ aKCHOMBI, YHCIO KOTOPBIX COCTAaBIISIET MHOTHE IECATKH H
KOTOpBIE KaK-TO YBSI3aHBI MEXIy cO00OH, HO BechbMa ciabo yBS3aHBI C
HpUPOJOH. DTO M €CTh HICATN3M B HayKe.

OT0 MpaeanusM, Mpexzae BCEro, MOTOMY, YTO WAEs, B AaHHOM CIydae —
MOCTYJIaThl, TPENIIECTBYeT MaTepuu — mnpupope. M Xors mocTynar
0azupyeTcsi Ha HEKOTOPHIX AKCIICPUMEHTAJBHBIX [IaHHBIX, OH BOBCE HE
BBITCKAC€T M3 HUX KaK BbIBO/J], @ IPUHOCUTCA HU3BHE, KaK 6bI HE3aBHUCHUMO OT
9THUX OAaHHBIX, KOTOPBIC CHIYXKAT JIMIIb TOJTYKOM JJId BBIABMIKCHUA MTOCTYJIaTa.
A, KpoMe TOro, BBIABHHYTHIM IIOCTYJAT pAacHpOCTpaHAETCs MAaleKko 3a
npesienbl TOW 00JIacTH, KOTOpasi MOCIYXKWIa UCTOYHMKOM ITOTO «TOJIYKA»
Juisl co3naHus mnocrynara. Tak ObUIO CO BCEMHM MOCTYJNAaTaMH TEOPHHU
OTHOCHTEJILHOCTH.

Ha camom nerne, akTt, npoTHBOpEYAIINi TEOPUH, OTIPOBEPTALT €€, XOTS
OIIPOBEP)KEHNE MOXET KacaTbCsl JIMIIb OTJAENbHBIX (pparmenToB Teopuu. Ho
(haKTbI, COOTBETCTBYIOIINE TEOPHH, HE MOJATBEPKAAIOT €€, a BCEro JHIIb Cif
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HE MPOTHBOpPEYAT, IIOTOMY YTO OJHO M TO K€ TOJIOKEHHE, B TOM HYHCIEC U
OTIBITHBIA ()aKT, MOTYT OBITH MpeICKa3aHbl JIOOBIM KOJIWYECTBOM TEOPHH,
ke B3aMMHO HCKJIIOYAIOMMM Ipyr apyra. M »To emie He cumTas TOro,
SABISICTCA M HEKUH (DaKT TOBOAOM JUIA BBHIABIDKCHHS TOTO WM WHOTO
MOCTyJaTa.

OkcriepuMeHT MaiikensCcoHa, Ja)ke ecClIi  OTPEIINTBCA OT  ero
(usnyeckoro pesysbraTa, KOTOPBI Ha CaMOM Jelle OTIMYaeTcs OT TOro, O
KOTOPOM IHUINYT, BOBCE HE JaBajl OCHOBAHHMS JJIS BBIIBIIKCHHS MOCTYJIAaTa O
HE3aBUCHMOCTH CKOPOCTH CBETa OT CKOPOCTH HCTOYHHMKA W, TeM Ooiee, O
HE3aBHCHMOCTH CKOPOCTH CBETa JJISI JIFOOBIX JBIDKYIIMXCS CHCTEM OTCYETa.
Huyero sroro m3 pesynbrara skcnepuMeHTa MaiikenbcoHa HE BBITEKAJO.
OpfHako OH SBWJICS TOJMYKOM JUIs CO3JaHHMsS HE OJHOIO, a IENBIX TPeX
MOCTYJIATOB: TEPBOTO, YK€ YIOMSHYTOTO, BTOPOTO — PAaBHOIPABHH BCEX
CHUCTEM OTCYeTa W O HEBO3MOXHOCTH KaKHM-THOO JKCIIEPUMEHTOM
YCTaHOBUTH (DAKT JBIKCHHS HHEPUHANBHOW CHCTEMBI, a TaKXKE TPETHETO,
(hopMynHpyeMOro Kak IMOHATHE OJHOBPEMEHHOCTH. PealbHO IKCIEPHUMEHT
MaiikenbCOHa HHKAaKOTO OTHOIIEHHS KO BCEM STHM TpPEM IOCTyJaTaM He
uMeeT. OTH TOCTYNIaThl €CTh BCErO JIMIIb OJHA W3 MHOTOYHMCIICHHBIX
BO3MOJKHBIX TPaKTOBOK CJWHHUYHOTO HAOJIONCHUS, Ja K TOMY e U
UCKa)XCHHOTO (pakTa. A MATh SMHIITEHHOBCKUX MOCTYJIATOB, IPHOOPETS CUILY
3aKOHA, PACPOCTPAHCHBI TCOPETHYCCKON (PH3UKOW Ha BCEe 03 MCKIIOYCHUS
SIBJICHUSI IPUPOJIBI BOOOIIE Oe3 KaKOro ObI TO HU OBIO OCHOBAHMSI.

Heuto ananormuHoe mnpou3onuio M B KBaHTOBOM MexaHuke. Bce
MOCTYJIaThl, HA KOTOPBIX OHA OCHOBaHA, SBIIAIOTCSA BapHaHTaMH TPAKTOBOK
OTIENBHBIX sSBICHUA. Ho W OHM, 3TH MOCTYNATHI, pacIpOCTPaHCHE Ha BCE
SBIICHUS TPUPOABI OecrpenenbHO U ToXKe 0e3 Kakoro OBl TO HH OBUIO
OCHOBAHUSI.

Bo3Hukaer Bompoc, Kak K€ OBITh C  OKCIIEPHUMEHTAITHLHBIMHU
TMOATBEP KIICHISIMUA CIICACTBUH, W3 BBIIBUHYTHIX IOCTYJIATOB, BEIb OHHU K€
umerorca? Ha camoM zese, Kak TOCMOTPETb.

CymiecTByeT H3BECTHOE IIOJIOKEHHE O TOM, YTO KaXIOMY CIJICACTBHIO
(pe3ynbTaTy) MOXKET MPEANICCTBOBATh OCCKOHEYHOE YHCIO KOMOWHAIUMN
npuunH. W moastomy 000l pe3ynbTaT MOXET ObITh  OOBSICHEH
OecunciieHHbIM YHUCIOM crioco00B. COOTBETCTBEHHO OIMH M TOT IKe
pe3yabpTaT MOXeT OBITh INpelCcKa3aH JIIOOBIM KOJHMYECTBOM TEOPHH, Jaxke
MPOTHBOpEYANINX ApPYyr Apyry. W, ciemoBaTenpHO, 3KCIIEPUMEHTAIHHOE
MOJATBEP KIICHIE HE O3HA4YaeT BEPHOCTH TOW WM WHOH TEOpHH, KOTOpas
MpeJCKa3bIBaeT 3TOT PE3yNbTAT: PEeYb MOXKET HATH TONBKO O TOM, YTO



Kputuka MmeTo10/10ruu cCOBpeMeHHOH TeopeTH4yeckoil Gu3uku 147

MOJTYYEHHBIN pe3yNIbTaT HEe MPOTUBOPEUUT JaHHOU Teopuu. [loTomy uTO ecnu
MPOTHBOPEYHT, TO TEOPHUH KOHEIl. A €Ci He NPOTHBOPEUHT, TO TEOPHS
MOJKET MPOJIOJIKATH CYIIECTBOBATH, HO M TOJBKO. Kpome Toro, cymecTByIoT
elle W BCEBO3MOXKHBIE HEYYTEHHBIC (DaKTOPHI, CYIIECTBEHHBIM 00pa3oM
BIIHSIONINE Ha PE3YyIbTAaTHl SKCIIEPUMEHTOB, KOTOPHIE BCE YUECTh HaXe WU
HEBO3MOJXKHO, TaK KaK 00IIee UX YUCI0 OECKOHEUHO BEJIHKO.

Ecmu B pesynbraTe KBAaHTOBO-MEXaHUYCCKHX PACUCTOB IMOJIYYArOTCS
pe3ynbTaThl, KOTOpPbIE 3aTeM MOATBEPXKAAIOTCS, TO 3TO BOBCE HE O3HAYAET
CIPaBENTMBOCTH KBAaHTOBOW MEXaHHKH, TeM Ooliee, B e¢ (PHIOCcOPCKOi
gactu. Ha camom jene, 3TO 03Hayaer, YTO CYILIECTBYIOT HMHBIE TPAKTOBKU
MPOIIECCOB, KOTOPBIC MPHUBOAAT K TeM e (OPMYJIBHBIM 3aBHCHMOCTSM, a,
CJIeJIOBATENILHO, U K MOTOOHBIM ke pacueTaM. K moJ00HBIM e BEIBOJAM, YTO
W KBaHTOBas MeEXaHWKA, IPHBOAST Ta30AWMHAMHYCCKHE pacyeTbl, eCIU
JIOITyCTUTh, YTO CaM aTOM COCTOHT M3 C)KUMAaeMOM Cpeibl, i BHYTpHATOMHOE
MIPOCTPAHCTBO 3aIlOHEHO TOil ke cpemoi. Ho ¢umocodcekie BBIBOABI TpH
3TOM OYAYT COBEPIIEHHO MHBIMH.

B xakom ke ciydae TeopHs MAaTCpHAINCTHYHA, a B KaKOM
upeamuctnaHa?  OTtBer w®  3meck  mpocT.  Dusnmyeckas — Teopus
MaTepuaJuCTHYHA TOTJa, KOTrJa OHa Oasupyercs He Ha TMPOU3BOJBHBIX
MOCTynaTax, a Ha BBIBOAAX, BBITEKAIOIIMX W3 aHaju3a pe3yJbTaToB
SKCIIEPUMEHTOB, MPUYEM HE OJHOTO YacTHOTO, a IIMPOKOTO Kpyra, Korjia
Teopusi Oasupyercs Ha O0OOIIEHHH OONBIIOrO YKCIAa SKCICPUMEHTATBHBIX
JIaHHBIX M KOIZla OHAa OYEPYMBACT KPYI PaCIpPOCTPAHEHUS ICUCTBUSI CBOUX
BEIBOZIOB. A TIONTHAsI MAaTEpHAIMCTUYCCKas TEOpPHS MOXET OBITh CO37aHa
TOJIBKO B PE3yJIbTaT aHalIM3a BceX SIBJICHUI BO Bcell BceneHHoW Ha Bcex
HEepapXUUECKUX YPOBHSX OPTaHM3AIMHA MaTepPHH. A TIOCKOJIBKY 3TOTO HE
MPOM30UIET HUKOTIA, TO BCAKAs TEOPHUs, Nake €CI OHA MaTepPHAJNCTUIHA,
Oymer TONBKO  YacTHYHOH. VIMEHHO  TMO3TOMYy ¥  CYIIECTBYET
«OTHOCHUTEIBHOCTb HCTHHBI», «OTHOCHTCIBPHOCTh HAIINX 3HAHUH O
NPUPOJIE», «PEISATUBU3M», YTOOBI IO3TANHO NPUOIMKATBCS K peasbHOM
JEWCTBUTEILHOCTH MyTEM yueTa Bce Oouibiero yucia gpakros. Pakros, a He
BeIAYMOK. Torna marepus — npupoja, dKCIEPUMEHT OKAXKyTCS Ha NEPBOM
MECTC, a CO3HAHWE — BBIBOJbI, TCOPUSA HA BTOPOM. B stom cJlyqya€ HUYETroO
INOJATrOHATH HHU IIOAO YTO HEC HAI0, Ka)KI[I;Iﬁ O6’beKTPIBHin/’I (baKT naeT Ha
10JIb3Y YTOUHEHHUs Teopuu. BOT 3TO U ecTh MaTepUanus3m.

C coxaleHHEeM MPUXOAHUTCS KOHCTATHPOBATh, YTO, HECMOTpPS Ha Bce
MHOTOYHCJIICHHBIC 3aBEPCHHS B  MaTCPHANMCTHYHOCTH, COBpPEMCHHAS
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¢usmueckas Teopus TIIyOOKO HACANMCTHYHA, M 3TO W €CTh OJHA U3
TJIaBHEHIINX IPUYIHH €€ OCACTBEHHOTO TTOJIOXKEHHUSL.

Bce ckasaHHOE BbINIE CHPaBEUIMBO KaK MO OTHOIICHHWIO K OCHOBaM
coBpeMeHHOW  ¢m3mueckoir  Teopum  —  CroenmamnpHOW — Teopuu
OTHOCHUTEJIPHOCTH OWHINTEHHA W KBAaHTOBOM MEXaHMKHA, TaK M IO
OTHOIIGHWIO K BEHIy TEOPETHIeCKOH (U3MKH — BCEBO3MOXHBIM
0000meHnsIM 1 00benuHEHUsIM. [l0 OTHOLIEHWIO K OSTHM MOCIEAHUM
CIpaBeUIUBBIMH OCTaloTCs BBICKa3bIBAHUS JOKTOpa ¢dusuko-
MmateMatnueckux Hayk A.3.Iletposa [2]:

«Bce cymiecTBylomue 10 cux MOp €JUHBIE TEOPUU HE BBIIUIM 32 PAMKH
OTBJICYEHHBIX ITOCTPOCHUH, HE NPHUBEIH K CKOJIBKO-HHUOYIb 3HAUYUTEIBHBIM
OTKPBITUSIM ~ WJIN  CJIEACTBUSIM, JIONYCKAIOIIUM  AKCIIEPUMEHTAJIbHYIO
npoBepKy. VX 3BpHCTHUYECKOE 3HAUEHHE PABHO HYJIIIO).

Takoe TNONOKEHNE HECIO0XXHO OOBSACHWUTH. Bymydun IOCTPOCHHBIMH Ha
UCXOAHBIX TIOJIOKECHUSX, HE HMEIOMHMX HHYEro OoOmEero ¢ peasbHOM
JEHCTBUTEIBHOCTBIO, 3TH «EIWHBIC) TCOPHUH B CBOMX CIECACTBHAX HE MOIJIN
NPUBECTH K IIOJIOXKEHHMAM, KOTOPBIE MOTYT TIPOBEPSATHCA B pEalbHOM
9KCIIEPUMEHTE, TaK KaK IOJIYYHUTh COOTBETCTBHUE PEATBHOCTH, HCXOAS W3
HepeaJbHBIX NMPEINOChIIOK, HEBO3MOXKHO.

6.3. Kpumuka ceéedenusn cymu npoyeccos K
HPOCMPAHCMEEHHO-8PEMEHHBIM UCKANCEHUAM

CoBpeMeHHasi TeopeTnueckass (u3uka (akTHUeCKH OTKa3ajlach OT
MOMBITOK MOHUMaHHS U O0BSICHEHHUS POLIECCOB U SIBJICHUI ITyTeM BCKPBITHS
CYTH WX BHYTPEHHHX MEXaHH3MOB, BBUICHEHHS OCOOCHHOCTEH ABHMKEHUS
MaTepuyl Ha TITyOMHHBIX YPOBHSX €€ OpraHm3aluu. Bes cyTh mporeccoB U
SBJICHUH CBOANTCS TEOPUEH K IIPOCTPAHCTBEHHO-BPEMEHHBIM HCKAKEHUSM.

Becpma xapakTepHBIM NIPUMEPOM B 3TOM cMbIcie siBisgeTca OOmas
TEOpHsI OTHOCHTEIHHOCTH, B KOTOPOW SIBICHHUS TPaBHTAlUU OOBSICHSIOTCS
Kak CIJIeICTBHE MCKPHUBJIICHHUS MPOCTPAHCTBA BOJM3HM I'PaBUTAIIMOHHBIX Macc.
Cnenyer ormeTruth, uyTo OOmas Teopus OTHOCHTEIBHOCTH HHKaK He
OOBSICHAET, OTHOCHTENHHO Yero e IMPOCTPAHCTBO MCKPHUBISAETCS, KaKOB
(usnyeckuii MeXaHU3M UCKPHUBIICHHUS TPOCTPAHCTBA H T. II.

He meHee xapakTepHbIM npumepoM siBisiercst «[IpuunHHas MeXaHHKa
H.A.Ko3sipeBa (cM. 1. 4. [5-7]), KOTOpast CBOAMT CYIIECTBO MPOIIECCOB K
TOHATHIO TEYCHHUS] BpEMEHH, MIPUIaBasi BpEMEHH 3HaYeHUE CaMOCTOSITEIILHOM
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cyOcranmu. B ompeneneHHoi crerneHd 3Ta Teopus BTopuT CrienuaibHON
TEOPUH OTHOCHUTEIBHOCTH, B KOTOPOIl BpeMs MOXKET 3aMEIUIAThCS, TOXE
HETIOHSATHO  OTHOCHTENBHO  Yero, OJHAKO  IIO/Ipa3yMeBaeTcs,  4TO
OTHOCHTEIIFHO HOPMAJIFHO TPOTEKAIOIIETO MpoIiecca.

Jpyrue Teopum BTOPAT yKa3aHHBIM TeopwsM. OOINM Ui BCeX HHUX
SBIISICTCS TO, YTO OHHU NPUHIMIIAAIEHO UTHOPHPYIOT (PU3MUECKYIO CYIIHOCTh
MPOIIECCOB U MPEACTABIAIOT 3TH IPOLECCH HE KaK Te WIM MHEe JBUKCHUS
MaTepuH, a KakK pe3yslbTaT MPOCTPAHCTBEHHO-BPEMEHHBIX HCKaKEHUH,
HUMAJO HE 3aAyMbIBasiCh O TeX MPUYMHAX, KOTOPbIE 3acTaBIfAIOT U
NPOCTPAHCTBO, W BpeMs BEeCTH ce0s CTONb OpUTHMHAIBHBIM 00pa3oM.
[epeuncnennsle (U3MYECKHE TEOPUM, a TaKKE BCE TEOPHH, B OCHOBE
KOTOPBIX JIeXKAT TeOpUs OTHOCUTEIBHOCTM U KBaHTOBas MEXAHUKA,
OTIEPHUPYIOT TPUMEHHUTENFHO K KaTeTOPHSIM MPOCTPAHCTBA M BPEMEHH
TaKAMHU TOHATUSMH, KaK KpPHUBH3HA, MHOTOMEPHOCTh, IHCKPETHOCTb,
KBaHTOBAaHHOCTH, TOIIOJIOTHS, CBOJS JIF0Ooe (hr3mdecKoe SBIICHHE K TEM FITH
WHBIM HEJMHEHHOCTSM TIPOCTPAaHCTBAa, BPEMEHH WM WX KOMOHWHAITMH —
MIPOCTPAHCTBa-BPEMEHH.

[Ipn momoOHOM momxoAe K (U3NYECKUM SIBICHHAM JOITyCKAaeTCs
HECKOJIBKO KPYITHBIX U IPUHIMITHAIBHBIX OMINOOK.

BO-HepBbIX, CJICayeT HAIIOMHUTB, qTO BCEC OTH KPUBU3HBEI,
KBaHTOBAHHOCTH, AMCKPETHOCTH W 3aMEJUICHUS eCTh HEJNMHEHHOCTH, T. €.
(YHKIMH OT KaKUX-TO MHBIX apTyMEHTOB, KOTOPBIE CUMTAIOTCS JIMHEHHBIMU.
He MosxeT cyuiecTBoBaTh KPHBH3HA BEJIWYMHBI OTHOCHUTENIBHO caMoil cebd,
100 ;mobas BeMMYWHA caMa OTHOCHUTENIFHO ceds Bcerna JIMHeiHa. 3HAvwT,
€CJIH TIPOCTPAHCTBO KPHUBOE, TO €CTECTBEHEH BOMPOC — OTHOCHUTEIFHO 4ero?
Ecmu, HampuMep, OTHOCHTENBHO JIyda CBETa, KOTOPBIH MpEAroJiaraercs
OpSAMBIM, TO CIIPAIIMBAcTCs, YTO SBISIETCS Oojee OOmMM TOHSATHEM —
MPOCTPAHCTBO, KaK BceoOIlee CBOWCTBO MAaTepWH, WIH Jy4 CBETa,
SIBIISTIOIINIACS YacTHRIM (pr3myeckuM sBieHHeM? KoHedHO, IpoCcTpaHCTBO. A
TOTa 3TO 03HAYAeT, YTO UCKPUBJIIETCS JIyd CBETa, a HE IPOCTPAHCTBO, U BCE
noctpoerus: OOIIEH TEOpUH OTHOCUTEIBHOCTH B (PHIOCO(PCKOM IIaHE HE
KOPPEKTHBI.

To xKe OTHOCHTCSI M KO BpPEMEHM, TOXE SBILIIOIIUMCS OOIIeH
Kateropueii, o0umM cBOHCTBOM Bcelt MaTtepuu. Eciu mporecc 3amenssiercs,
TO 3aMeJUIeTCsl MMEHHO MNpOLEcC MO0 KaKMM-TO (PU3MUECKHM NpUYUHAM, a
BOBCE He BpeMsl. MlHaue Hy)XKHO HallTH IPYTYI0, HE MEHee OOIIYI0 KaTeropulo,
4YeM BpeMs, M pPAcCMAaTPHUBATh €r0 3aMeIJICHHE OTHOCHUTEIBHO STOH elle
Oonee oOmIel kKaTeropuu.
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Bo-BTOpBIX, CBEOEHHME CYIIHOCTH  (U3UYECKHX  TPOLECCOB K
MPOCTPAaHCTBCHHO-BPEMEHHBIM HCK)KCHHSAM O3HadaeT He Oosee, dYeM
OIIMCaHNE 3THX IPOIECCOB B TEPMUHAX KATETOPHH MPOCTPAHCTBA M BPEMEHH
IPH [TOJTHOM UTHOPHUPOBAHUH (PU3UUECKOH CYIITHOCTH 3THX MPOLIECCOB.

W, HakoHem, B-TPETHHX, TAKOW ITOAXOZ KpaifHe OOCHHAET ONHCAHHE
ABJICHUH. B camMoM xerne, B KOHIE KOHIIOB, IPOCTPAHCTBO W BpPEMs — 3TO
BCEro JIMIIb J(Ba MapaMeTpa, MaHUIYJIUPYsS KOTOPHIMH (DM3MKH IBITAIOTCS
OOBACHUTH TIpolecchl. PeanbHO Jke€ B JIIOOOM IPOIECCE y4acTBYET
OecuncieHHOE MHOXXECTBO  (DU3MYECKHX IapaMeTpoB, U3  KOTOPBIX
CYIIECTBEHHBIMHU JJIsl OTIMCAHMUS TPOIecca OKa3bIBACTCS HE OJUH JECATOK.
Hampumep, B 11000M THAPOMEXaHUYECKOM IIPOLIECCE yYACTBYIOT HE TOJIBKO
MPOCTPAaHCTBEHHO-BPEMEHHbBIE MapaMeTpbl, TaKHe Kak KOOpAWHATHL U
OTPE3KH BpPEMEHH, CKOPOCTH M YCKOPEHHS, HO M TaKHe, KaK IIOTHOCTb,
TeMmeparypa, Kod(pQHUIHEeHT aauadaTel, pa3INyHBIE BHIBl BI3KOCTH —
KMHEMaTH4ecKasl ¥ JUHAMHYECKas, MPUIeM KaXKAasi M3 3THUX BEJMYMH cama
1o ceOe HeNWHEeWHa, T.e. SBIIeTCS (GyHKIHUEH APYyruxX (U3HYECKUX BEITUYNH.
IlosToMy mpuM TONBITKaX OMNMCATh MPOIECC TOIBKO B TEPMHHAX
MPOCTPAaHCTBEHHO-BPEMEHHOT'O KOHTHHYYMa OU€Hb OBICTPO BBIACHSIETCS, YTO
MpOCTO KPUBU3HBLI TMPOCTPAHCTBA WU CKOPOCTH TCYCHHUA BPEMCHU
HCAOCTATOYHO, U TOABJIANOTCA OOIOJHUTCIBHBIC IapaMETpbl, CBA3aHHBIC C
TOMOJIOTHEH MMPOCTPpaHCTBA UJIU AOTIOJITHUTCIIbHBIMUA U3MEPCHUAMU, KOTOPLIC,
KOHEYHO, KOHBEPTHPYEMBI, T. €. peaJbHO He OOHapyXHBAaeMbl, WJIN
MPUMEHSIOTCS IEPEHOPMUPOBKHU WM KaTMOPOBKU U Macca JIPYTHX MPHUEMOB,
MMEIOINX [IEJTbI0 3aMEHHUTh KaK-TO HeJocTaromue rnepemenHsle. OTXom ot
(hu3MUIECKOI peaTbHOCTH CTaHOBHUTCS Bee Oo0jIee TOPOTUM 1 HEYJOOHBIM.

CBons pu3nKy SBICHHH K MPOCTPAaHCTBCHHO-BPEMEHHBIM HCKaXKECHHM,
COBpEeMEHHas (HU3MUYEecKas TEOpHs HCKIIOYMIa COOCTBEHHO —(H3HKY
MPOLIECCOB M3 PACCMOTPEHHUS] BOOOIIE M MOJOXKWIA TEM CaMbIM Ipezes
MO3HaHMIO (u3nMYecKux mporeccoB. HemyapeHo, 4YTO COBpeMEHHas
TeopeTHyeckasi (pH3MKa CTAHOBUTCS Bee Oojiee OECIOMOIIHON, He CIIOCOOHOM
pa306paTI)CH HC TOJIBKO B HOBBLIX, HCIABHO OTKPBITHIX ABJICHUAX, HO U B TCX,
KOTOpBIE JaBHO M3BECTHBI, U BCe 0oJiee HECIIOCOOHOMN 0Ka3aTh AEHCTBEHHYIO
MOMOIIIb TIPaKTUKE, Nepe]i KOTOPOil BO3HUKAIOT BCE HOBBIE 3a/1a4H.
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6.4. Kpumuka mamemamu3zayuu uzuku

B 20-m cronetuu ocoboe 3HAYCHHE B TEOPETHYCCKOW (DU3UKE CTAJIO
NPUIABAThCS €€ MaTeMaTH3allM, 4YeM OHa KayeCTBEHHO OTJIMYAeTcs OT
¢busuku 19-ro u nmpeaplAynMX croaetu [4].

Pazymeercsi, ¢usuka 18-ro m 19-ro BB. TOXke He oOxoxamnach 0Oe3
MaTeMaTUKH, HO JJsI Hee MaTeMaTHKa Oblla IOJIE3HBIM IOJCOOHBIM
MHCTPYMEHTOM, MO3BOJISIOIIUM IPOCIEIUTh (PYHKIMOHAIbHBIE 3aBUCHMOCTH
(u3MUECKUX BEMUYUH APYT OT APYra W KOJIWYECTBEHHO OIEHHUTH CIIOKHBIE
ABJICHUSI KaK KOMOWHAIIMIO MPOCTBIX €ro 31eMeHTOB. CaMu XKe 3aKOHBI
(U3MKM BBIBOOIINCH HEMOCPEACTBEHHO M3 3KCIIEpUMEHTOB. Hampumep,
HeioToH cBoMM BceMupHBIM 3aKOHOM TATOTEHHS OOOONIMI 3aKOHBI
HeOecHON MexaHukn Keruiepa, KoTopsle OBUIM BBIBEIGHBI Ha 0asze
SKCHEPUMEHTANbHBIX JaHHBIX O TOJ0XKEHUH IUIAHET, MOJYyYEHHBIX JaTCKUM
aCTPOHOMOM Tuxo Bpare. Makcsein paspaborain TEOpPUHU
JJIEKTPOMarHeTu3Ma, Onupasch Ha MEXaHUYECKYI0 MOJIeNb 3(Hpa, B OCHOBY
KOTOPOW OBIIM IOJIOXKEHB! DKCIIEPUMEHTAJbHBIC JaHHBIE O IIOBEJICHUU
JKUAKUX CpeJ M OSKCIEePUMEHTAlbHBbIC JaHHbIE IO JJIEKTPUYECTBY U
MarHeTu3My, MoJIyueHHbIE B SKCIIEPUMEHTANIBHBIX pabotax dapazes.

O TOoM, 4TO MaTeMaTuke B T€ BPEMEHA OTBOJMIACH MOACOOHAs pOJIb,
MOXHO CyIuTh 0 Tpyaam M.Dapazesi, KOTOpbIe UCTOPUKH (U3UKH 10 CHX
MIOp HEHAT OYCHB BBICOKO, HO B KOTOPBIX HET HH OZHOW (hOPMYJIBI.

Koneuno, w B 18 m B 19 BB. cymecTBOBaimm (u3NIecKue paboOTHI,
MIMPOKO HCTIOJNB3YIONINE MaTeMaTHIECKUH allapaT, OCHOBBI KOTOPOTO OBLIN
ellle paHblIe U B TE JK€ BeKa pa3paboTaHbl BHLAAIOIINMHICS HCCIEIO0BATEIIMHI
— €CTeCTBOMCIIBITATENISIMH M MaTeMaTHKaMH, OJHAKO MPUMEHHUTENbHO K
(hU3MYeCKUM UCCICIOBaHMSAM Ha TEPBOM MeECTe Bcerga Obuia (hU3HKA,
OCHOBaHHAas Ha SMIHMPUYECKUX WIM MOJENBHBIX JaHHBIX, a 3aTeM YxkKe
MareMaTHKa Kak anmapar, NpeAHa3HaYeHHbIH Uil 00pabOTKU pe3ysbTaToB
SKCHEPUMEHTAIBHBIX JAHHBIX WIM IS IpeAcKa3aHUs HOBBIX OJKUAAIOLIUXCS
Pe3yIbTaTOB, BEITEKAIOIINX U3 Y)KE€ H3BECTHBIX 3aKOHOB.

OpHako K KOHIy 19-To B. MareMaTHKa B TEOPETHUCCKON (U3MKE CcTaja
NpuoOpeTaTh TIJIABEHCTBYIOIEE IIOJIOXKEHHE, COOCTBEHHO (u3mka crana
OTTECHSTHCS HA BTOPOH IIJIaH.

AHanu3upys IPUIHHBI KPU3UCa B TEOPETHUYECKON (u3nKe B KoHIE 19-T0
cronerusi, B.M.JIenun cocnaicsi Ha U3BECTHYIO B T€ BpeMeHa KHury Pest [4]:

«Kpusuc Gu3MKHM COCTOMT B 3aBO€BaHMM (PM3MKH JYXOM MAaTeMaTHKH.
Iporpecc ¢u3ukn, ¢ OHOI CTOPOHBI, U MPOTPECC MAaTEMATHKH, C JPYroH,
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mpuBeJid B 19-M B. K TECHOMY CONMKEHHIO OJTHX OOEWx Hayk.
... Teoperndeckas Gu3nka cTaya MaTeMaTHueckoil gusukoit. Torma Havancs
nepuon (GopManbHOW (PHM3HWKH, CTaBIIEH YHCTO MAaTeMaTHYECKOw, —
MaTeMaTHYeCKol (U3MKM HE Kak oTpacnd (QHU3UKH, a Kak OTpaciH
MaTeMaTHKH. B 3Tolf HOBOH (aze MareMaTWK, TPHUBBIKIIAA K
KOHIENITyalbHBIM ~ (UUCTO  JIOTWYECKHM) 3JIEMEHTaM, COCTaBJIIOIINM
€/IMHCTBEHHBI MaTepuaid ero paboTel, M 4YYyBCTBYs ce0sS CTECHEHHBIM
rpyObIMM ~ MaTepHaJbHBIMH  DJIEMEHTAMH, KOTOPBIH OH  HAaXOJMWJI
HEJJOCTaTOYHO TMOAATIMBBIMH, HE MOT HE CTPEMHUTbCS K TOMY, YTOOBI
BO3MOXKHO Oouiblie abCTparupoBaThcs OT HHUX, MNPEACTa-BIATH UX cede
COBEpLIEHHO HEMAaTephajbHO, YHUCTO JIOTUYECKH WJIM Jla)Ke COBCEM
UTHOPHPOBATh MX. DJIEMEHTHl B KaueCTBE pEalbHbIX OOBEKTHBHBIX AaHHBIX,
T. €. B Ka4eCTBE (PU3MUECKHUX IEMEHTOB, MCUE3NH cOBepIIeHHO. OCTaanch
TONBKO (hOpMasbHBIE OTHOIICHHSA, IpeACTaBisieMble AuddepeHnnansHbpe
YPaBHEHHAMU. . . ».

U nanee, yxe y camoro B.W.JIennna [4, c. 326]:

«KpynHsbIii ycriex ecTecTBO3HaHMS, MPUOIIKEHNE K TAKUM OJTHOPOIHBIM
U TIPOCTBIM 3JIEMEHTaM MAaTepUH, 3aKOHBI ABIXKEHHUS KOTOPBIX IOIYCKAIOT
MaTEeMaTHUYECKYIO 00paboTKYy, MTOPOKAAIOT 3a0BCHIHE MaTepUH
MareMaTukaMu. «MaTepust Kcue3aeT», OCTAOTCS OJIHH yPaBHEHHS. ...

B 20-m B. MaTeMaTnKa B TeOpEeTHYECKOW (DU3MKE CTasa UrpaTh IIIaBHYIO
pons. B 1931 r. Bo BBemeHuu k crathe «KBaHTOBBIE CHHTYJISPHOCTH B
ANMEKTPOMArHUTHONW Teopur Toisi Jlupak mucan [4], 4To «...NMOCTOSHHBIN
nporpecc GU3MKKA TpeOyeT AL €ro TEOpeTHdecKol (HOPMYIMpPOBKH BCE
GoJiee BHICOKOTO YPOBHS. DTO €CTECTBEHHO, 3TOTO CIEAOBAIIO OXKUAATh. UTO,
OJTHAKO, HE IPEABHUAEIOCh HAYYHBIMH PabOTHHKAaMH IPOIIIOTO CTOJETHS,
TaK 3TO TO KOHKPETHOE HAIPaBJICHWE, [0 KOTOPOMY IIJIa OCHOBHAS JIMHUS
YCOBEPIICHCTBOBAHHS MaTEpHU.

HeeBximmmoBa reoMeTpust 1 HEKOMMYTAaTHBHaAs anreOpa B CBOE BpeMs
paccMaTpuBallUCh KaK YHCTas Wrpa ymMa M pasBieKaTeJbHOE 3aHSATHE JUIs
JIOTUYCCKUX MLICHHTeHeﬁ, a TCICPb ObLTH COBCPUICHHO HeO6XOJII/IMI:IMI/I JUIA
onucanus o6mux QaktoB ¢usnyeckoro mupa. Kaxercss BEpOSTHBIM, 4TO
3TOT MPOTPECC HApaACTAIOIIEeH aOCTPaKIIUU POJOKUTCS B OYIyIIEM.

Haubonee MouiHpii METON MPOJIBUKEHHSI COCTOWT, MOXKAIyH, B TOM,
4TOOBl HCIIONIB30BaTh BCE PECYPChl YHCTOM MareMaTHKH B IMOIBITKAX
3aBepIIUTh W O00OOMHTH MareMaTHdecKuid (opManmsM, 00pa3yromui
CYIIECTBEHHYIO OCHOBY T€OPETHUECKON (DM3UKH, U TTOCIIE KaXKA0To yclexa B
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3TOM HAIPaBICHUU CTAPaTbCs WHTEPIPETHPOBATH HOBBIE MATEMAaTHUECKHE
SBJICHUSI B TEPMUHAX (PU3UUECKOHN PEaTbHOCTHY.

Kax BugHO 13 BbIcKa3biBaHUH J{Mpaka, Ha IEPBOE MECTO CTABUTCS HEKas
abcTpakTHas MaTeMaTruKa, a COOCTBEHHO (DM3HKE — «TepMHHAM (PH3HUECKON
PEanbHOCTH» OTBOJUTCS] MECTO BTOPOCTEIIEHHOE.

Takum obOpazom, [Jupak eme B 1931 r. oTBem Maremarmke, a He
(u3nyeckoil cyTH, HE BCKPHITUIO OCOOEGHHOCTEH BHYTPEHHETO IBHMIKCHUS
MaTepuy B SBICHUAX PEIIAIOIIYIO POJb U (PaKTHUECKH HAMETHI IPOrpamMMy
pa3BuTHs (QU3NKK KaK HapacTalollel MaTeMaTHYeCKOH abCTPaKIUH, a LEeNbI0
pa3BuTHst GU3UKH 0OBSIBUI 000OLIEHHBIH MaTeMaTHueckuil popmanusm!

CeroaHsa MOXHO C YBEPEHHOCTBIO KOHCTaTHPOBATh, UTO TEOpPETHUECKas
(u3KKa BBINOJHMIA AUPAKOBCKYIO TPOTPaMMy H UTO IO CeH JeHb 3TOT 00pa3
IEHCTBUH W TPUMEHSET Teoperuueckas ¢usuka. Ilog oObscHeHHEM
(hU3MUIECKOTO MpOoIIecca CTaI0 MOHUMATHCS €r0 MaTeMAaTHYECKOE OIMCAHUE,
NpUYeM YCIO)KHEHHE MAaTEMaTHYecKOro ammapara BBOAMTCA Jaxe B
HEKOTOPYIO 3aciIyry aBTOpOB Teopuil. Hampumep, cumraercs, uro OOmas
TEOpHs] OTHOCHUTEIFHOCTH DWHINTEHHa OOBICHAET NMPHPOIY TpaBUTAIuU. B
JIEWCTBUTEILHOCTH )K€ OHA HE TOJBKO HE OOBSCHACT 3Ty MPUPOIY, a BCETO
JIMIIB ONHCBIBACT €€, HO JIeNIaeT 3TO Topasfo Xyxe, 4eM HBI0TOH, HOCKOJIBKY
y HproToHa rpaBuUTanys CBOAUTCA K OHOMY TOTEHLIHANTY, a y DWHINTEHA Ta
’Ke TpaBUTAIMS CBOJUTCS K AecaTtH (!) moTeHIuanam.

B paccyxnennsix (pU3NKOB-TEOPETHKOB MaTepHsl JAaBHO HCUe3na, |
OCTAJIMCh JIMIIb OAHWU YpaBHCHMHA. dusnyeckue SABJICHUS ocpeaCTBOM
MaTeMaTHYECKUX MaHUITYJSIIUH CTald CBOAUTHECS HE K OCOOCHHOCTSIM
IOBIDKCHUSI MaTepuy, a K MPOCTPAaHCTBEHHO-BPEMEHHBIM HCKAXCHUSIM,
NpUYeM TPUYHMHA, 110 KOTOPOI NMPOCTPAHCTBO CBS3aHO C BPEMEHEM depe3
CKOPOCTH  CBETa, HHMKaK HE packpbiBaeTca. Uucino  abCTpakTHBIX
«MHOTOMEPHOCTEH» BCE YBEITMUMBACTCSA, & BBIBOJIBI a0OCTPAKTHBIX K€ GOpMYIT
pacnpocTpaHsIoTCsi 0€3rpaHUYHO Ha JTr00bIe (PU3UIECKUE SIBICHUS U JaKe Ha
¢dunocodckue kareropuu. HemyapeHo, 4YTO COBpeMEHHbIC (U3UUCCKUC
TCOPUU TOTEPATIN BCAKYIO CBA3b C PCAJIbHOCTHBIO W, pa3BUBaAsACh MO IIYTU
MaTeMaTHueckoil  aOCTpakLUWH, HAaKaIUIMBAlOT IPOTUBOpPEYMS U  HE
MOJATBEPIKIAIOTCS SKCIIEPUMEHTaMHU. JTO U TOHATHO, TaK KaK 3TH «TEOPHUID)
MPOCTO HE UMEIOT OTHOIICHHUS K PEATbHOMY (PHU3HUECKOMY MHUPY.

BrnonHe MOXHO KOHCTaTHpPOBaTh, YTO BBIIBUHYTHIA bopoMm JI03yHr O
TOM, YTO HYXHBI «0€3yMHBIE HIEW», BIIOJHE peanu3oBaH. PeannzoBana
TaKKe M Mporpamma, BBIIBHHYTas [lpakoM 0 HEOOXOIMMOCTH MPUMEHCHHUS
B (M3MKEe MaTeMaTUKH Bce OoJiee BHICOKOTO ypoBHsA. OJHAKO TOJNKY W OT
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TOTO, ¥ OT JPYrOro AJsl HOHMMAaHMS YCTpoiicTBa (hM3MUECKOH peabHOCTH, K
COXAJICHUIO, HUKAKOT'O HET.

OpmHako 5TO BOBCE HE CMYyIaeT (DHU3UKOB-TCOPETHUKOB. BrameHme
MaTEeMaTHYECKUM alapaToM CTalo, Kak Obl, BU3UTHON KapTOUKOH AT IpaBa
3aHUMaThCAd (U3MKOM, HEYTO BPOAE BIAJICHUSA (PPAHILy3CKUM S3BIKOM, IO
KaKoBOMY Tpu3HaKy B 18 u 19 Bekax MBOpSHE OTIMYAIUCH OT «IIOIIOTO
mona». Hanpumep, B 1968 r. B cratee «He ycrtapema nm Teopus
Onnirreitna?y [4] ¢paniysckuit puznk Mumens Pyxe nuer:

«...He Ha/10 OOSATHCS TOTO, YTO PEYb UAET O TAKMX FOPH30HTAX, KOTOPHIC
HaBcerja OCTaHyTCsl HeOCTYNHBIMU npodaHam. B wacTHocTH Ui TEX, KTO
HE 3HAKOM C SI3bIKOM MaTeMaTuku. OTBIEUCHHbIE NMPEACTaBICHHS, KOTOPbIE
TpeOyroTCs M1 €e TIOHMMaHUs1, Hy>KHbI HaM, IIPEeX/e BCEro, ISl TOTO, YTOOBI
OTZAEAThCS OT CTAPOTO MIPUBBIYHOTO 00pa3a MbICTIEH).

Hu B koem ciygyae He OTpUIas TMOJE3HOCTH W HEOOXOIMMOCTH
MaTeMaTUKH KaK TaKoBOH, Kak 3((EKTHBHOTO, HO BCIOMOIATEIHHOTO
cpeacTBa (hU3MKH, CIEAYET CPAaBHUTH €€ CO CKaJIbIIETIEM, KOTOPBIH B pyKax
XHpypra MOjle3eH, a B JpPYyrUX pyKax MOXeT OblTh W BpeneH. Ecmm
(u3mueckas CyIIHOCTH SIBICHMH U MCCIENOBaTelsl MEpBUYHA, TO TOTJa
MareMaTUKa Kak CpeICTBO (YHKIHMOHAIBHOTO aHajh3a, HECOMHEHHO,
nonesHa. Ho ecnam mis uccienosarens (U3MKa OKas3bIBACTCS CIIEICTBHEM
a0CTPaKTHOW MaTeMaTHKH, TO O KaKOW MOJib3¢ MAaTEMATUKH MOXET HATU
peub, ecnM OHa BeNeT K aOCTpakuusM U YBOAMT OT pealbHON
nericrButensHOCTH?! O MOJE3HOCTH TakOW MaTeMaTHKH MOXKHO TOBOPHTH
TOJBKO B A0CTPaKTHOM K€ MHpE.

Ouznku-reopernkn 20 B. 3a0bUIH, YTO (HU3MYECKas MaTeMaTHKa
MPUHOCHT I0JIb3Y JIMIIb TOT/A, KOTAA OHA OTPa’kaeT PeaJbHOCTh MHUpA, YeM
OHA M OTJIMYAeTCs OT IPOCTO MATEMATHKH, KOTOPasi €CTh MPOCTO JIOTHIECKHUI
anmapat, CyIIECTBYIOIIMHA caM Mo ceOe M CIIOCOOHBIH OmucaTh BOOOIIE BCe,
4YTO yroxHo. IIpaBoMepHOCTh k€ NMPHUMEHEHHS TOTO WM HHOTO pasjena
MaTeMaTUKH K KOHKPETHBIM (DU3NYECKUM SIBJICHUSIM JIOJDKHA OBITh B K2XKIOM
KOHKPETHOM ciIy4ae OOOCHOBaHa TINATeNbHEHIINM oO0pa3oMm, 4YTO, Kak
MPaBUJIO, U HE JIEJaeTCsl COBPEMEHHOI TeopeTHYecKoi pu3HnKoil. A 6e3 3Toro
IBPUCTHYECKAs] I[EHHOCTh MAaTEeMAaTUKH CTAaHOBUTCS PAaBHOW HYJIO U JIHIIb
YBOJUT B CTOPOHY OT ITOIBITOK MTOHATH PEAIbHOCTH NMPHPOIBL.
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6.5. Kpumuxa ghenomenonozuu

CoBpeMeHHasi TeopeTHyeckas (DU3MKa HMEET OIMCATCNIbHBIA, a He
00BSICHUTENBHBIN XapakTep [5]. YueOHHKH U300MITYIOT BBIPAKCHUSMH THUIIA
«...00masi Teopus OTHOCUTEIBHOCTH OOBSICHWIA TATOTeHHE...» U «bop
BBIIBUHYJI IMOCTYJAT, OOBSICHUBIINM, MMOYEMY 3JICKTPOH HE U3Iy4aeT MpPU
CBOEM OOpallleHNH BOKPYT siipa aToma...» U Tak jaiee. Ha camom xe nene,
9TO BOBce He 0OBsicHeHMs, T. K. B OTO TiroteHue ecTb MareMaTHuecKoe
CJIC/ICTBHE KPHBH3HBI MPOCTPAHCTBA, KOTOPOE CaMo M0 cebe He SIBISIeTCS
YeM-TO TOHITHBIM W TPOCTHIM, TaKk e Kak W mnocTyrar bopa o
CTAIMOHAPHOCTH OPOUT 3JIEKTPOHOB, MOCKOJIbKY HEU3BECTHBI MPHUYUHBI
CTAIMOHAPHOCTH 3THX OpOHUT. DaKTHYECKH BCE ITO €CTh CBEACHHE OJHHX
HEHM3BECTHBIX K JPYT'HM, HE MEHEE HEU3BECTHBIM U HEMOHITHBIM (DakTopam.

Ha camoM gene, oOBSCHEHHME €CTh CBEJICHHE HEW3BECTHOIO —
00BSICHIEMOTO K COBOKYITHOCTH KaTeropuii 0ojiee MpOCTHIX, YKE M3BECTHBIX
U 0CBOCHHBIX. OOBIUHO 3TO BCKPBHITHAEC MPUIHMHHO-CIICICTBCHHBIX OTHOIICHHUN
MEXKIy YaCTSIMH SBJICHUM, TPCOYIOIIEro OOBSICHEHWS, MPUYEM CaMH 3TH
YacTH TPOCTHI M TOHATHBI ampuopHO. Hampumep, CBOWCTBO raza K
pacIIiupeHn0 00beMa OOBSICHICTCS MOCTYMATCIbHBIM JBH)KCHHEM €ro
MOJIEKYJI B IPOCTPAHCTBE U YIPYTHMHU CTOJKHOBEHUAMH MOJieky. [Ipu atom
MPEANOaraeTcs, YTo YK€ HMEETCsl MOJEIb MOJIEKYJ], Hampumep, B BHIC
yIOPYroro mapa, a, KpPOME TOro, IMOAPa3yMEBAIOTCS MOHITHBIMH CaMo
MPOCTPAHCTBO KaK BMECTHIIMINE MOJIEKYJ, IBIDKCHHE MOJIEKYT M YIPYroe
CTONIKHOBeHHE. Paszymeercsi, KakJoe W3 OSTHX IOHSATHH MOXKET Jaiee
yOIIyONAThCS, HO ISl PACCMATPUBAEMOTO SIBJICHUS — PACHIMPEHHS Ta3a 3TOT0
He TpeOyercsl.

Huuero momoOHOTO B COBPEMEHHOW TEOPETHUCCKOW (U3MKE HET.
3agayell GpuU3MKa-TEOPETUKA CETOJHS SIBJISCTCS ONHMCAHWE TPYIIIBI SIBICHUI
HanboJiee OOIIUM U B TO )K€ BPEMsI «IIPOCTBIMY» CIIOCOOOM, T. €. CIIOCOO0M, B
OCHOBE KOTOPOT'O IOJI0)KEHO HAaMMEHbIIEE YHCIO UCXOJHBIX MPEANOCHIIOK.
®dusuka ceiluac He CTaBUT CBOEU LIENIbIO BBISCHEHUE BHYTPEHHEH IPUPOJBI
MaTepuaibHbIX 00pa30BaHUM U MOJIEH, I 3TOr0 HAIO OBLIO ObI PA3IOKUTH
Ka)kJj0e 00pa3oBaHKe U KaX/0€ SBJICHUE HA COCTABHBIC YaCTH U MPOCIEAUTD
MPUYUHHO-CJIC/ICTBEHHBIC OTHOIEHHUS JTHX uacteil. Huvero storo B
COBpPEMEHHOU (hM3UKE HET: DJIEMEHTAPHBIC YACTHIIBI, 10 MHEHHUIO (DH3HKOB,
HHUKaKO# CTPYKTYpBI HE UMEIOT, & CBOMCTBA STUX YACTHIL SABJISIOTCS KaK ObI
BPOXIECHHBIMH. UTO KacaeTcsl CTPYKTYPHI IMOJICH, TO JaJbIIe 3asBICHHUS O
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TOM, YTO «I10Jie — 0COOBIil BUJ MaTepHM», COBPEMEHHAas (pU3HUYeCKasi TeOpus,
YBBI, HE TOLILIA.

Takum oOpa3zom, ¢u3HUecKas TEOPHUS CETONHS HHYECTO HEe OOBACHICT H
JlKe He TBITAeTCs ITOTO CAENaTh, a BCErO JIMIIb OMUCHIBACT siBleHUs. s
OMUCAHUsl SIBJICHUI HCIOJIb3yeTCS MAaTeMAaTUYeCKUil ammapar, HO OT 3TOTO
ONMMCaHWe He mpeBpaimiaeTcs B oObscHeHue. OmnmucaHus SBICHUH B
COBpPEMEHHOHU (M3UKE HOCAT MOBEPXHOCTHBII XapakTep, U, CIIe[0BATEIbHO,
coBpeMeHHas (pu3uKa (PeHOMEHOJIOTUYHA.

B cratbe A.I1.Oryprioa [5] oTMeueHo:

«DeHOMEHONOTUST — MAeaNNCTHYecKoe (Quiiocodckoe HampaBleHHE,
CTpEeMHUBIILICECS] OCBOOOANUTH (PHIOCO(PCKOE CO3HAHKUE OT HATYPATUCTHYCCKIX
YCTaHOBOK (PE3KO PpACWICHSIONUX OOBEKT U CYOBEKT), IOCTHUTHYTh
coOcTBeHHO oOmacti ¢mirocodckoro aHammza — peduekcun  (hopMBI
TEOPETHYECKOH [eSITENbHOCTH, HAMPABICHHBIX HA OCMBICICHHE CBOHMX
COOCTBEHHBIX JICHCTBHI U MX 3aKOHOB) CO3HAHHS O CBOMX aKTax M O JaHHBIX
B HHX COACp)KaHHM ...B COBPEMEHHOW OypKyasHoil ¢miocodun
(heHOMEHOJIOTHSI BBICTYIAET KaK METO/I aHAJIN3a YHCTOrO CO3HAHHUS.

...DEHOMCHONOTHS HMEET [elI0 C OpraHu3aiueil CO3HAHUS Kak
TakoOBOIO, C AaIpPHOPHBIMHU, HAIBICTOPUYECKUMU CTPYKTYpaMU YHCTOIO
CO3HaHHUs, KOTOPBIE COCTABISIOT YCJIOBHS BO3MOXKHOCTH SMIHMPHYECKOTO M
TEOPETHYECKOTO 3HAHUSI.

...BBIABIISIE HECOCTOATEIIBHOCTh OCHOBHBIX MPUHOUIIOB U MOJI0KESHUH

(¢eHOMeHONOrMM — ee CyObeKTHBU3M, Da3pblB €  METOAOJIOrHeil
€CTEeCTBEHHBIX  HAayK, CXOJAaCTHYHOCTh, MAapKCHCTBI ~ OTMEYAlOT |
panuoHaIbHBIE MOMEHTH (PEHOMEHOJIOTHYECKOH ¢miocopuun — ocTpyro

KPUTHKY CHHCHTHIHM3Ma (A0CONIOTH3allMM [EHHOCTH HAy4YHBIX 3HAHUH)
no3uTHBH3Ma (TIOJUIMHHOE, «IIO3UTUBHOE» 3HAHHE MOXET OBITH IIOJIyYECHO
JIUIIH CTICIUATFHBIMU HayKaMH, a He guiocodueii)...».

Takum o00pazoM, (EHOMEHONOTHA KaK METOJ TIO3HAHUS HMeEeT
paLOHAIBHOE 3€PHO.

He oTpunas mosie3HOCTH U Aaxe HEOOXOAMMOCTH BHEIIHETO ONUCAHUS
SBJCHUI, TEM HE MeHee, MPUXOJUTCS OTMETUTb  OE3YCIOBHYIO
HEJI0CTaTOYHOCTb ITOJJOOHOTO MOAXO0/1a K H3YUCHUIO SBJICHUI BOOOIE.

DeHOMEHOJIOTMYECKUI TI0/IX0/ CIIMIIKOM TOBEPXHOCTEH. [yOMHHBIE
NPUYUHBI SBJICHUH, X BHYTPEHHIOIO CYIIHOCTH 3TOT HOAXOJ BCKPBHITH HE B
COCTOSIHMHM, a OTCIOJ]a W €ro OrpaHWYeHHOCTh. He ToHMMas BHyTpeHHEH
CYIIHOCTH SIBJIGHMH, HENb3S TOHATH, IO KaKUX IIPEIeNIOB MOXHO
pacnpoCTpaHUTh BBIBOABI, MOJyYEHHBIE HA OCHOBAHWUHM H3Yy4YEHUS OJHHUX
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ABIeHHA Ha apyrue. OEeHOMEHONOTHS NPUHININAIHHO OTPaHHIHBAETCS
ONMCAaHWAMHU SBJICHUH, ONHPAIOIIMMCS HAa WX BHEIIHIOIO CTOPOHY, YeM
MPYUHIUIAANGHO OTINYAeTCS OT MUHAMUYECKOTO IT0AX0Ja, CTPEMSIIErocs
BBISIBUTH BHYTPCHHUN MEXaHU3M SIBICHUH, NX BHYTPCHHIOIO CYITHOCTH. TaM,
rae  (CHOMCHOJIIOTHYECKUH IMONXOJ HCUEpPIBIBACT CBOM BO3MOXKHOCTH,
TUHAMHUYECKHN TOJXOJ TOJBKO erie OepeT cBoe Hadano. Ero BO3MOKHOCTH
NPUHIUNHAATEHO Oe3rpaHNyYHBl, MO0 OH MPEANojiaracT HEUCUYeprnacMOCTh
MaTepuH BriyOb W aOCOJIOTHO VIS JIFOOBIX SBJICHUMN MpEanojaracT HaJluunue
Yy HAX BHYTPCHHUX MEXAaHHU3MOB, HAIMYKMEC TMPUYUHHO-CIICJCTBEHHBIX CBS3CH
gyacTeil  SIBJICHWM, HaJIM4YWe JBU)KCHUS MaTepud HA  TIYOMHHBIX
HEPapXUUCCKUX YPOBHSAX €€ OpPraHHU3alliH, CICICTBHEM Yero U OKa3bIBACTCS
U3ydaeMoe sIBIICHHE.

B ormmane oT peHOMEHONIOTHH, KOTOpas Ka)I0€ SBJICHHUE OIMCHIBACT
OTJIENBHO, a 3aTeM IIBITAeTCSI HAaWTH B HUX HEUYTO OO0IIee, YCKOJB3arolee OT
Hee, TaK KaK Ka)I0€ SBIICHHE OMICAaHO YaCTHYHO, TOBEPXHOCTHO, JHHAMHUKA
BCKPBIBACT CYIIHOCTHBIM MEXaHW3M SBJICHHH, TIe KaXAOoe SBJICHHE
BBICTYTIaeT KaK YaCTHYHOE MPOSBIICHHE OOMIMX CKPHITHIX ()OPM IBIKCHUS
MaTepUH. 31eChb OTKPHIBAIOTCSA COBEPIICHHO HOBHIC  CYIIHOCTHBIC
BO3MOKHOCTH JIJISI BBISIBJICHHSI OOIIIHOCTH CaMBIX Pa3HOOOPA3HBIX SIBICHHIA,
Uit ux 000601eHus. Takum 00pa3oM, TUHAMHUYECKUN MMOAX0J], HE UCKIIHOYast
(eHomeHoTOTMK, BOMpas ee B ce0s Kak IOJIE3HYIO 4YacTb, OKa3bIBAETCS
ropaszzno Ooraue yuctoi heHOMEHOJIOrHH. MOXKHO TOJBKO COXKAIETh O TOM,
YTO TMHAMHUYCCKHN MOIXO0/ K U3YUCHUIO SIBJICHUH B COBPEMEHHOMN (PU3HKE HE
pa3BuT.

6.6. Kpumuxa npeocmasnenuiit yacmusix
3AKOHOMEPHOCHm el KaK 00uux

Jna COBPEMEHHOU TEOPETHIECKON ¢bu3uKH XapaKTepHO
pacnpoCTpaHEHNE YACTHBIX PE3YJIbTAaTOB M YACTHBIX MOJIOXKEHHUH JAlEKO 3a
Ipefensl TeX HCXOAHBIX YCJIOBHI, Ha OCHOBAaHHMHM KOTOPBIX OHH ObUIN
MOJIyYEHBI.

Hauano takomy oOpa3y neHcTBUIl MOJOXWI, MO-BUAMMOMY, HbIOTOH,
Ha3BaBIIMK CBOM 3aKOH NpUTsKEeHUs Tesl BcemupHbIM. XOTS OCHOBaHHEM
JUId TOoJO0OHOTO HA3BaHUS 3aKOHA TATOTEHHs SBIATACH €0 OYEBUAHOCTH
(mouemy ObI BCeM TenaM BOOOINE HE MPUTITUBATHCS APYT K JAPYTY, €CIIU YKe
U3BECTHO, YTO IIAHETHI NpUTArHBatoTcs CoJHIEM, APYT APYroM, a Ha 3emiie
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3TOT 3aKOH JCHCTBYET C MAaTEeMaTHYECKOW TOYHOCTBIO), TEM HE MCHEE,
cylelyeT KOHCTaTHPOBaTh, YTO BBIBOJ 3aKOHA BCEMUPHOTO TSATOTCHHUS CIICNIaH
HeroToHOM Ha OCHOBaHMHM aNNpPOKCHMAIlMM PE3yIbTaTOB HM3MEPEHHUS
TIOJIO’KEHHUS JINIIb HEKOTOPHIX IIaHeT CONHEYHOH CHCTEMBI, BBIOJTHEHHBIX
eme Tuxo bpare. IloaToMy, cTporo roBopsi, OCHOBaHUs AJIsl CTOJIb CMENOI0
pacnpoCTpaHeHUsI Ha BCIO BCeNeHHyl0 MIMEHHO TaKOTO 3aKOHA NMPHUTKEHHUS,
Kakou BbiBeicH HbI0TOHOM, HeT.

’Kuznp moarBepauna 3To monoxkeHue. Bo Bpemena HproToHa miaHeTa
ITnyron eme He Oblma oTkpbITa. [lmyToH, mocnennss mianera CoJHe4YHOU
CHCTEMBI, OblJIa OTKPbITa aMEPUKAHCKUM acTpoHOMOM-TitooutereM TomGo
mumb B 1930 r. OpbOura [lnyroHa BO MHOTHMX OTHOIIGHHSX HEMOXOXKa Ha
coceHHE C Heil OpOWTHI OPYruX IUIaHET, B YacCTHOCTH, M TE€M, YTO 3aKOH
BCEMHPHOIrO TATOTeHMs Ui IIIyTOHA BBINONHSAETCA HE OYEHb TOYHO. A
W3BECTHHIM TpaBUTAIIMOHHBIN mapamgokc Heilimana-3enmrepa, cmaceHHe OT
KOTOPOTO BHIST B HE CTAIMOHAPHOCTH BCeeHHOH, TOXKe BBI3BIBACT OOIBIINE
COMHEHUS B a0COMIOTHOH TOYHOCTH 3aKk0Ha HploTOHA.

Eme 6omee COMHUTENBHBIM SIBIISIETCS] pACIIPOCTPaHEHHE CBOWCTB CBETA —
€ro CKOpPOCTH U IpPSIMOJIMHEHHOCTH paclpoCTpaHeHHs Ha Bce 0e3
UCKIIoueHHs1 (U3MUECKH sIBJICHUs, 4To cieayer u3 CneumanbHoit n OOeit
TEOpUH  OTHOCHUTEIbHOCTH. COMHEHMs 37eCh 3aKII0YaloTCs B TOM, YTO
CKOpPOCTB CBETa €CTh CKOPOCTh PacIpOCTPAHEHHUS 3JIEKTPOMArHUTHOTO TOJIS.
Takue B3aMMOJEHCTBHA M COOTBETCTBEHHO IOJs, KaK I'DAaBUTALIMOHHOE U
SJIepHbIE, UIMEIOT NPYTryI0 GU3MYECKYIO IIPUPOY, H, TIO JIOTHKE BElIeH, HHYIO
CKOPOCTb PAaCHpOCTPaHEHUs, TaK Kak MapaMeTphl JJIEKTPOMAarHeTH3Ma,
OIHUM U3 KOTOPBIX SIBJIAETCS CKOPOCTh CBETa, K HUM HE JOJKHBI MMETh
OTHOIIECHHSI.

3annMasice Teopuedl TpaBuTanuy, OOMAas TEOpHs OTHOCHUTEIBHOCTH
OiHIITeliHa NO/DKHAa OblTa OBl CIEHMaIbHO OOOCHOBATH INPABOMEPHOCTH
pacnpocTpaHeHuss nocTynaToB CHenHalbHOW TEOPUH OTHOCUTEIBHOCTH,
SBJIAIOIIEHCS BCEro JIMIIb YacTbl0O TEOPHM DJIEKTpOMAarHeTW3Ma, Ha
IpaBUTALMOHHBIE SBIEeHUA. OJJHAKO HUYETO ITOTO ClIEJIaHO He OBLIO.

OneMeHTapHBIE YacTHI(Bl BEIIECTBA OJHOIO COpTa IPEIoNararoTcs
COBEpPIIEHHO OJMHAKOBBIMHU, XOTS 3TO HE TOJBKO CTPOTO HE YCTAHOBIICHO,
HO, Ha00OpOT, M3BECTHO, YTO B MHpE B IPHHIMUIE HE CYIIECTBYET IBYX
a0COJIFOTHO OJIMHAKOBBIX 00BEKTOB. Hampumep, HYKIOHBI B aTOMHOM sifipe
HaxOATCS B Pa3HbIX YCIOBHUSIX — OJHM HA ITOBEPXHOCTH, APYIUe B IIyOHHE,
U 3TO HE MOXKET HE CKa3aThCs HA MX MapaMeTpax.
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[Togo6HBIX TPHUMEPOB MOXHO HPHUBECTH €€ HECKOJIbKO, BCE OHHU
CBHJCTENBCTBYIOT O TOM, YTO BBIBOABI, IOJYYECHHBIE M3 OIPAaHWYCHHOTO
gncna (akToB, 3aTeM 0Oe3 KaKuX-THOO OCHOBaHUH pPAacIpOCTPAHSIOTCS
TeOpHe Ha 3HAUYMTENHEHO Oojiee IMUPOKUH KPYT SIBICHHHA. 31eCh MBI
CTAJIKABAEMCS C MHOJKECTBOM HECOOOPa3HOCTEH, IIOCKOIBKY 3TH 0000IICHUS
OKa3bIBAIOTCSI HEBEPHBIMH, KaK TOJBKO HW3MEHSIOTCA YCIOBUS HX
NPUMEHEHHSI.

dakruuecku Oe3rpaHUYHOE PACIPOCTPAHEHHE CBOWCTB, MOJYYEHHBIX U3
YaCTHBIX CJIy4aeB, IIPEACTaBICHNE UX KaK BCeoOmuX, Oyap 3To (usnueckuit
3aKOH WJIM  KOHKPETHbIE CBOMCTBAa  KakKoro-iubo  MaTepHajIbHOTO
00pa3oBaHMs, TOXXE €CTh NMOCTYJIMPOBAHUE B €ro XyAIIEM BapUaHTe, CBOETO
poaa peauruo3Hblid gormar. M TONBKO MOJIHOH HE KPUTHYHOCTBHIO MOKHO
OOBSCHATH TOT (paKT, UTO HA MPOTSHKCHUH MHOTHX JIET IOM00HAs MpaKTHKa
coxpaHsercs B pU3UKE.

6.7. Kpumuka HanpaeienHocmu noooopa paxmos u
mMPAKmMo68oK pe3yiomamog IKCHePUMEHN 08

«Kak HHM COBEpLIEHHO KpBLJIO NTHUIBI, OHO HHKOTJa HE CMOTIJIO OBl ee
HOJHATh, HE ONHpasch Ha (akThl. PaKkThl — 3TO BO3AYX YYEHOTO», — TaK
mucan M.I1.ITaBnoB B cBOeM M3BECTHOM OOPAIICHUH K MOJOACKH.

B moboii cdepe nOeATETHPHOCTH dYeNOBeKa HET HHYero Ooree
JIOCTOBEPHOTO M yOeanuTensHoro, 4eM (aktel. OmHako (akTel camu 1o cebe
HH O 9eM TOBOPHUTH HE MOTYT, HOO MM eIlIe Hy>KHa TPAKTOBKA, HCTOJIKOBAHUE.
Crnemoe mpekioHeHHEe Tmepen (akTaMH MOXKET TPHUBECTH K OONBIIAM
HEIOPa3yMEHUSIM, HOO KaXKABIH (aKT OTHOCHTENCH U SBISIETCS CICACTBUEM
KOMOHMHAIIMH MHOXKECTBAa NMPHYHMH. XPECTOMATUHHBIM NPHUMEPOM SIBIISIETCS
Bocxo U 3axon CoJHIA, KOTOPBIA JIUTENBHOE BpeMs HCIIOJIB30BAJICS Kak
noATBepxeHne odpamenuss CojHLA BOKPYT 3eMJIM, MOKa TOT K€ CaMblil
(hakT He ObUT UCcTONIKOBaH KomepHukoM Ha000POT.

Kak yxe ymoMHHanoch BBIIIE, 3KCIIEPUMEHTAJbHBIE IOITBEP)KICHUA
mpaBUIBHOCTH TpeoOpasoBanuii JlopeHmna, momydeHHBIX B CrienuanbHON
TEOpUU OTHOCHUTEIBHOCTH, BOBCE HE O3HayaiT mnpaBuwibHocTH CTO,
MOCKOJIBKY 3TH K€ caMmble TpeoOpa3oBaHus ObUIH BBIBeACHHI JIOpeHIlEM B
1904 r., T. e. 3a roJl 10 MOSIBJIEHUS NEPBOX CTaThu DHUHIUTEHHA MO TEOPUU
OTHOCHTEIILHOCTH, HAa OCHOBE KOHIICNIWU HEMOIBIKHOTO 3(upa, dUYTO
nonHOoCcThI0 TpoTrBOopednT CTO. Takum 00pa3oMm, OJHO3HAYHO TPAKTOBATH



160 I'naBsa 6.

(haKT COOTBETCTBHS PE3YIbTATOB HKCIIEPUMEHTOB TOJIBKO B MONB3Y TEOPUH
OTHOCHUTEJIPHOCTH DWHINTEHHA HU B KOEM ciydac Henb3s. OZHAKO MMEHHO
3T0 W Jenaercss (HU3MKaMH-TEOPETHKAaMH, YTO TOBOPHT JHMIIb 00 UX
HEOOBEKTUBHOCTH.

HanpaBneHHas TpakTOBKa MOIYYEHHBIX PE3YyNbTATOB, K COXAJICHUIO, B
¢u3uKe MmMUpPOKO pacmpocTpaHeHa. Hampumep, Bce 3KCIEPUMEHTH IO
M3y4YECHUIO OTKJIOHEHHMs JIyueil cBeTa 3Be3J]l IPHU NPOXOKACHHH WX BOJIU3M
noBepxHoct  ConHIA  WCTOJKOBaHbI B moib3y OOmeid  Teopuu
OTHOCHUTEJILHOCTH OiHITeiiHa. OfHAKO aHanW3 IOKasal, 4To Bce 0e3
UCKIIIOYEHHSI WCCIIEJOBATEIM IPUMEHSUIM  HalpaBieHHYI0 00paboTKy
pe3ynbTaToB usmepeHuil. He Oynp sToro, Hu o kakoMm noarsepxaeHnu OTO
9THMH SKCIIEPUMEHTaMH HE MOTJIO AT M PEYH, TaK Kak, 0€3yCIOBHO, ObLI
OBl TOATBEPKIEH PE3YJIBTAT, COOTBETCTBYIOMNI Teopuu HpoToHA.

OKcHepuMEeHTaIbHbBIE JaHHBIE M0 PACIPEIEICHUIO 3apaa BHyTPH aToOMa
BIIOJIHE  TOATBEPKAAIOT  COOTBETCTBYIOIIUE  PEIICHUS  ypPaBHEHUS
Hlpennnrepa. OnHAKO HCTONKOBAHMIO 3THX PEUICHHH B BEPOSTHOCTHOM
CMBICIIE, HA YEM HACTaMBAET KBAHTOBAs MEXAHMKA, HET OCHOBAHMS, TaK KaK
3TOT K€ CaMblii (aKT BIIOJHE MOXKXET OBITh HCTOJIKOBAaH W B OOBIYHOM
KJIaCCMYECKOM IUIaHe, €CJIM TIoJlaraTb, YTO BOJIHOBash (YHKIHMS — 3TO HE
IUIOTHOCTh ~ BEPOSITHOCTU  TIOSABJICHUS D3JEKTPOHA B  JaHHOM  Touke
BHYTPUATOMHOT'O IPOCTPAHCTBA, KAaK yTBEp)KIAaeT KBAaHTOBAas MEXaHHUKa, a
BCETO JIMIIb MACCOBAs INIOTHOCTD.

HampaBieHHass W 3aMHTEpecOBaHHAas TpPAaKTOBKa (DaKTOB OKa3bIBaeT
€CTECTBO3HAHUIO BEChbMa IYPHYIO YCIYry, OTPaHHYMBas pa3BUTHE HAyKU
paMKaMH FOCTIOACTBYOLIEHN MIKOJIBL.

OpHako enie Xy»e, KOrja NPUXOIUTCS CTAIKUBAThCA C 3aMaTYUBaHHEM
(akTOB WM WX 3OHAMEPCHHBIMH MCKQKCHHAMH, Ye€M HE OpesryioT
aKTUBHbIE  CTOpPOHHMKH  CHenuanbHOW  TEOPHUM  OTHOCHTENBHOCTH
OliHIITelHa. B 3TOM I1aHe 04eHb MOKa3aTellbHA HCTOPHS SKCIEPUMEHTOB I10
00HapyKeHHIO 3(UPHOTO BETpa.

Kak wu3BectHO, CrernuanbHas TEOpHs OTHOCHTEIBHOCTH ONHINTEiHA
ONMUpaeTcsi Ha OKCIEPUMEHTAIBHBIH (akT — «HYJNEBOH pe3yiabTaT»
9KCIEPUMEHTA, BBITMIONHEHHOro MaiikenscoHoM u Mopmu B 1886 T n
onyoyimkoBaHHOr0 UMM ke B 1887 r. HampaBiieHHOCTh TPaKTOBKH 3TOTO
pe3ynbpTaTa OCHOBBIBAJIaCh HAa MPEACTaBICHHH 00 OTCYTCTBHM B IPUPOJE
a¢upa, xorst JlopeHIieM 3TOT ke pe3ysibTaT OBLI MCTOJKOBAH COBEPIICHHO
MHave (JJOPEHIIOBO COKpalleHHe JUIMH Iuteda uHTepdepomerpa). Ha camom
JKe Jere Bce BOOOIIe HE Tak: B 9TOM JKCIIEpHMEHTE 3(QHPHBIA BeTep ObLI
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ycranoBinen! IIpaBma, 3HaueHHEe €ro Ha YpPOBHE IOBEPXHOCTH 3eMIH
0Ka3ajoch MeHbIle oxuuaBnierocs B 10 pa3 (ImoyrydeHO MPUMEPHO 3 KM/C
BMECTO OxugaeMbIx 30 KM/C), HO 3TO BCe-TaKH HE HYJIIb.

TpaxToBka 3kcnepuMeHTa MaiikenbcoHa U Mopnu Kak HyJIEBOIO TEM
Oonee ctpanHa, uTo yxke B 1904-1905 rr. Mopmm u Muiep Ha Beicote 250 M
HaJl YPOBHEM MOPS MOITYYMIN MPAKTUIECKU TOT K€ PE3YIIbTaT, O YEM TYT K&
cooOwwmy B neyatu. A B 1927 r. Ha crienuaibHON KOH(pEpeHIMH, cCOOpaHHOM
B oOcepBaropun MayHnrt Buncon (CILIA), Muuiep 10m0xui 00 0OMIMpHOI
CepUH IKCIIEPUMEHTOB, MPOBEJCHHBIX UM B 3TOH 00CEpBaTOpUH HA BBICOTE
1860 M: UM TIOJIydeHBI YCTOMYMBBIEC, CTATUCTUYECKH JOCTOBEPHBIC TaHHbBIE
MO OMpeeNCHUI0 cKopocTH 3dupHoro Berpa 8-10 kM/c (B 3aBUCHMOCTH OT
a3UMyTa U BPEMEHU CYTOK) U OIPEETCHO TajJaKTH4YeCKOe HalpaBJCHUE
3(GHUPHOTO BETpa, HE COBMAAAIOIIEE C OPOUTAIBHOHN INIOCKOCTHIO BpAILCHUS
3emiu Bokpyr Comana. B 1929 r. mosiBuiacek ctaths camoro MalikenbcoHa, B
KOTOpoil OH monTBepami (axkrmdeckue maHHble Mmmiepa. M uro xe? A
Hidero. CrienuanbHasi TEOPUsSI OTHOCHUTENBHOCTH AK€ HE IMOIIATHYIACh, a
BMECTO 3TOTO CTaIM BCSIYECKH OOBITPBIBATHCS PE3YIIbTaThl ONMbITOB KeHHenn
¥ HEKOTOPBIX JIPYTUX HCCIENOBATENCH, XOTS yXKe TOTrAa ObUIO IMOHATHO, YTO
HHCTPYMEHTBI, KOTOPBIMU OHHU IOJIb30BAJIUCH 6I)IJ'II/I HEOPUTOAHBI 1A TaKHUX
UCCJICIOBAaHUM.

B 60-e romel mocie mpoBeaeHus TayHCOM 3KCIEPUMEHTOB IO
oOHapyXeHHI0 3(GUPHOTO BETpa, TOXE JABIIMX HYJIEBOW pe3ysbTar, BCeE
APYTHUC PE3YyJIbTAaThl 6I)IJ'II/I OTHCCCHbI K YHUCITY «HC IPU3HAHHBIX», XOTsA
rpynna TayHca mocTaBuia CBOM SKCHEPHMEHT 3JIEMEHTapHO HETPAaMOTHO:
OHA IBITAlaCh YCTAaHOBUTH HAJIWYHE JOIUIEPOBCKOTO >(deKTa y B3aUMHO
HETIOIBIKHBIX HCTOYHHKA " IpUEMHHUKA 3JIEKTPOMATrHUTHBIX
BBICOKOYACTOTHBIX KOJIEOaHHMH, Tae 3TOT 3(P(eKT OTCyTCTBYeT B IPHHIIUIIE.
HuxTo nake He moxenan pa3oOparbcst B cytu Bompoca! Takum oOpazom,
HaJMIO Hay4yHas HEZOOPOCOBECTHOCTh BCEX OTHX MHOTOYHCICHHBIX
«YUYCHBIX», HCTOJIKOBBIBAIOLIUX JIIOOBIE PE3YJIbTATHl SKCIHEPHUMEHTOB B COIO
oJIb3bl. MHaue roBOpsA, UMU COBCPUICH Hay‘-lHI:-Iﬁ noJJI0T .

CymiecTByeT eme W JApYyrod acmekT HeIOCTaTOYHOW HaydyHOMH
HEJI00POCOBECTHOCTH HEKOTOPBIX «HCCIIEIOBATENEH».

Kaxk M3BECTHO, KaXK bl IKCTIEPUMEHT COTIPOBOXKIAETCS
pa3HOO6paSHBIMI/I BHCIIHUMU BPEAHBIMU BJIUAHUIAMU. OTCTpaI/IBaHI/Ie OT 3THUX
BIMSHUNA WJIM MX y4eT €CTh YPE3BBIUAHHO KPOIOTIMBOE M TPYAHOE MEIO,
OJTHAKO, K COXKaJEHHIO, 0e3 3TOro OOOHTHCH Helb3sl. AHAM3 PE3yJIbTaTOB
o0pabotkn 3kcnepumeHToB 1o CremmanpHOit m  OOme#t  Teopuun



162 I'naBsa 6.

OTHOCHTEIILHOCTH IOKa3aJl, YTO MHOTHE Memaromue (hakTopsl HUKOTOA U
HUKEM HE YYUTHIBAJIMCH, @ HE YYCT 3TUX MEMIAOIINX (aKTOPOB, KAXKIOTO U3
KOTOPBIX B OTIEIBHOCTH [OCTATOYHO, YTOOBI MOJHOCTHIO HMCKA3UTh BECh
pe3yJbTAaT, CBOJUT K HYJIIO LIEHHOCTh MOJYYEHHBIX TAHHBIX.

Kaxk sxe MOXHO Tociie 3Toro BooOIIe TOBOPUTH O KaKOM OBl TO HH OBLITO
MOATBEPKICHUN TEOPUH OTHOCHTEIHHOCTH WIIM O HE MPU3HAHUU YbUX-TO
pe3ynbTaToB? M3 U3JI0KEHHOTO MOXHO CIENIaTh TOJIBKO OJUH BBIBOJ O TOM,
9TO TOCHOJICTBYIOIIAs TICEBJOHAYYHAS INKOJA PEISTUBUCTOB HMICT Ha BCE
paau COXpaHEHUsS CBOUX TO3HUIIHIA.

6.8. Kpumuka 6eccmpykmypHocmu 00beKnoe MUKpomupa

CoBpeMeHHasi (usuueckas TEOpHS ONEPUPYET OECCTPYKTYPHBIMH H
Jaxe Oe3pasMepHbIMH 00bekTamu. [1paBna, Uil HEKOTOPBIX «3JIEMEHTapHBIX
YJaCTHUI]) BELECTBA OINpeJesIeHbl OTAeIbHbIe pa3Mepsl. Hampumep, IpoToH u
HEHTPOH MMEIT auaMeTphl nopsaka 3-107° m. Jns ¢orona onpenenena
JUIMHA BOJIHBI, JPYTUX pa3MepHbIX mapameTrpoB y ¢QoTona Her. Pasmep
ANIEKTPOHA HE yJaercst ChOPMYIHPOBATh HEIIPOTUBOPEYHBO, XOTS BEIHYUHY
B 107° M 1 Ha3BIBAIOT KIACCHMYECKHMM pajycOM 3MeKTpoHa. [Ipo pasmepsr
BCEX OCTaJbHBIX YaCTUI] HUYETO OIPEAEICHHOTO CKa3aTh HEJb3s, a B TEOPHU
OHH CUHTAIOTCS Oe3pa3sMEepHBIMHU.

Hukakux cBeneHMit O CTPYKType MHKPOYACTHI[ M O Marepuaie, H3
KOTOPOTO 3TH YaCTHIBI COCTOSNT, TeopeTHdeckas (HU3UKa HE JaeT,
OTPaHWYMBAsCh OOIIMM 3aMedaHWeM, YTO 3JIEMEHTAapHbIE YaCTHIBI — 3TO
CUHTYJISIPHBIE TOYKH COOTBETCTBYIOLIMX IOJIEH, HO CTPYKTypa 3THUX CaMbIX
nojiiell ToXe HHMKaK He packpbiBaercs. [IpaBna, Omaromaps rumorese Je
bpoitng o ToM, uTo Kaxkias dacTMIA JOJDKHA 00JagaTth BOJHOBBIMH
CBOMCTBaMH, CAEIAaH BBIBOJ O TOM, YTO YAaCTHIIBI — 3TO HE IPOCTO YAaCTHLIBL, a
OHH K€ U BOJIHBI, JJIMHA KOTOPBIX ONPEeIIeTCs] H3BECTHBIM COOTHOILICHUEM
2 = h/p, HO KaKOBa MPUPOA ITUX BOJH, KaK JAICKO OHH PACIPOCTPAHSIIOTCS
B IMIONEPEYHOM HAIPABIEHHH, YTO BOOOIIE 3aCTaBIs€T 3TH BOJHBEI
00pa3oBBIBATECS — HHUYETO HE M3BECTHO, a CaMa ITOCTAHOBKA ITOJOOHBIX
BOIIPOCOB CYMTAETCS] HETAKTHYHOM.

OneMeHTapHbIE YacTHIBI BEIIECTBAa O00JAZal0T IIMPOKUM HabOpOM
CBOHCTB — MAacCOH, 3apsioM (3JIEKTPUYECKUM, a TaKKe OapHOHHBIM HIIH
JIEITOHHBIM), CIIMHOM, MarHUTHBIM MOMEHTOM H jp. Ho Hudero o mpupose
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3TUX (U3HUYECKUX BEIMYMH Hen3BecTHO. OHU Kak Obl M3HAYAIBHO MPHUCYITH
MHUKpPOOOBEKTaM, 0€30 BCIKUX K TOMY npuauH. O0Ia1ar0T, 1 BCe.

OJNeKTpOH, HAXOIIIIUICS B aToMme, BOOOIIEe HE MMEET Pa3MepoB, OH
TOYCYHBIA. [[BUTAsACH MO CBOM OpOMTaM B aTroMe, IMOAYMHSICH IpaBUIaM
Bopa cranmonapHOCTH OpOUT, FIMEKTPOH YHCTO BEPOATHOCTHO IIOMANACT B TY
WIA WHYI O00JacTe BHYTPHATOMHOTO IIPOCTPAHCTBAa, HE HMeES K TOMY
HHUKaKHX (U3UUeCKHX NpuuuH. U, clienoBaTenbHO, 3JEKTPOHHAs 000JI04YKa
MPOCTOTO aroMa CTPYKTYPbl HE HMEET, MpaBja, I0YeMY-TO BEPOSTHOCTh
MOMaJaHus SJIEKTPOHA B KOHKPETHYIO TOYKY BHYTPUATOMHOTO MPOCTPAHCTBA
onHa ¥ Ta xe. [louemy — HeM3BeCTHO.

[locTynupoBaHue OTCYTCTBHSI pasMepoB y MHKPOYAaCTHIl M HX
0OeCCTPYKTYpPHOCTh B TPHHLUIIE HE II03BOJSIET JlaKe CTaBHTh BOIPOC O
NPUPOAEC W TPOHMCXOXKIECHHUH BCEX OCTAJbHBIX (U3WIECKUX ITapaMeTpoB,
KOTOPBIMH HaJeJIeHBl MUKPOOOBEKTH. OTHOBPEMEHHO 3TO MPUBOJUT K PSAY
nmapagokcoB. Ilapagokc TIOTHOCTH 3aKiIIOYaeTcs B TOM, UYTO YaCTHIIA,
UMeIoIasi Maccy IIOKOs, HO HE HMEIOMasg pa3MepoB, JOIDKHA HMETh
0eCKOHEYHO OOJIBIIYIO TNIOTHOCTh. DHEPTeTHICCKUN ITapaoKC 3aKITI0YaeTCs
B TOM, 4YTO MHKPOOOBEKT, HE WMEIOMHN pa3MepoB, HIODKCH HMETh
OeckoHeuHO OOJBLIYI0 YHEPTuio cBoero mnojis. Ho ko BceMy 3TOMy Kak-ToO
MNpUTEPIICIINCG, W PpPasHbIMU MATEMATHUYCCKUMU TpUCeMaMHd BCE€ OTHU
MapagoKChl B ClIydae HEOOXOAUMOCTH O0XOISTCS.

DU3NKU-TEOPETUKH BCE )K€ UYBCTBYIOT HEKOTOPOE HEYIO0OCTBO OT TOTO,
4TO MHUKPOYACTUIbI HE HMMCIOT HHUKAKUX CTPYKTYP. I/IHTepeCHO, 4qTO
TpeJIaraeT 1o STOMY MOBOAY (HU3NUECKasi TCOPHSL.

Bo «BBeneHnm B eIWHYIO TOJEBYIO TEOPHIO AJIEMEHTAPHBIX YACTHID
Teiizenbepr numrer [6]:

«...mpuHAMas (opMy DICMCHTApHBIX YACTHI], DSHEPTHUS MOXKET
MPEBPATUTECS B BEmIeCTBO. [109TOMY pa3imyHBIC 3JI€MEHTapHBIC YaCTHIIHI
MOXKHO  paccMaTpuWBaTh  KaKk  pa3Hble  (OPMBI  CYIIECTBOBAHHS
(yHAaMeHTABHOM CyOCTaHLIMKM — MaTEPUU WA SHEPTUUY.

Hu Teiizen0epr, HU MmocieayIoIUe HCCIEA0BATENN HE COOOIIAIOT, YTO
JKE 3TO 3a pasnnuHble (OPMBI MaTEPUU WIIM SHEPTUH, a, KPOME TOTO, 4YTO 32
dbopma camoii MaTrepuu M 4TO 3a GopMa SHEPTUH, U3 KOTOPOH 0Opa3zoBaHbI
MUKPOYaCTHUIBI.

B cBoux nmekmusx, uzgaHHeix B KemOpumxe, I'eiizenOepr numet, 4To
Ha3bIBATh ATH YACTHIEI «MEIThYANIIUME 3JIEMEHTaMI» MOXKHO JIHIIb B TOM
CMBICIIe, €CITH YacTH, Ha KOTOPBIE OHU PACIICIUBIIOTCS, HE SBIAIOTCA Oojee
MEIKHMHU, a OONaJaroT TEeMH e pa3MepaMu. Takoe pemieHue MpoOIeMbl



164 I'naBsa 6.

MENbUAMIINX 3JIEMEHTOB MAaTEPHUU SBISIETCS yIUBUTEIBHBIM M MPUBOINUT K
JPYroMy BOIIPOCY, KOTOPBIH HYXHO BHHUMATEIIBHO HCCIIEAOBaTh. PaHbIme
aTOMbl M AaTOMHBIE fpa pPacCMaTPHBAINCh KaK COCTaBHBIC CHCTEMBI,
KOTOpBIE TTOCTPOCHBI U3 MHOKECTBA 3JIEMEHTApPHBIX YaCTHUI], B TO )K€ BPEMS
3JIEKTPOH M MPOTOH CYUTAINCH HECINMBIMH, a 3HAYUT, dJeMEHTapHbIMH. 1o
MHEHHUIO (PU3MKOB-TEOPETUKOB B OIMCHIBAEMOW CHTYAaIlMH TaKOE€ pa3Inuydue
NPE/ICTABISIETCS JOBOJIBHO MCKYCCTBEHHBIM. B caMoM Jiene, CUMTaIOT OHH,
BpSJ JH CYIIECTBYET KaKoe-HHOyIb XOpollee ONpesesieHHe, ¢ IOMOIIBIO
KOTOPOTO MOKHO OT/ENUTh YacTHIy OT CHUCTEMBI. Tak, Harpumep, HMHOH
MOXXHO paccMaTpHBaTh KaKk CUCTEMY, COCTOSIIYIO M3 OJHON WIIM HECKOJIBKHX
HYKJIOH-aHTUHYKJIOHHBIX Hap, HYKJIOH MOXXHO IIOCTPOUTH M3 A-THIIEpOHA U
K-me3oHa. ®OTOH — M3 MIOOHA M aHTUMIOOHA M T. A. Ta mapajgokcainbHas
CUTyalliis, C KOTOPOW MBI CTOJKHYJHCh, OYEHb XOPOIIO OINHCHIBACTCS
(dopmynoi: Kakmas dJIEMEHTapHas 4YacTHLA COCTOMT H3 BCEX IPYTHX
3JIEMEHTAPHBIX YacTHIl. Ecnm I paciuemyieHus CHCTEMBI HeoO0XoquMa
SHEPTUs, Manasi 10 CPAaBHEHHUIO C MacCOW MOKOsI 00pa3yroNuX ee J9acTei, To
MPaKTHIECKU €IIe MOXXHO TOBOPHTH, YTO 3Ta CHUCTEMA SBIIACTCS COCTABHOM.
Ho rtakoe ompezneneHue BechMa TyMaHHO M HOCHUT HE KadyeCTBEHHBIH, a
KOJIMYECTBEHHBIN Xapakrep. [loaToMy pasymMHO BOOOIIE HE JiesaTh HUKAKOTO
pas3IHums MEKAY JIEMEHTAPHBIMU YaCTHUIIAMH U COCTABHBIMU CUCTEMaMHU.

ITonoGHOM TOYKHM 3pEeHUs Ha CErONHALIHUHA NeHb MNPHUICPKHUBAIOTCA
(akTH4ecKu Bce (PUBHKU-TEOPETHKH.

HeynoOCcTBO TpHBEJNCHHONH TOYKM 3pEHUS I pasBUTUS HAyKH
OUYEBHIHO: €CIIM JJIEMEHTApPHbIC YaCTUIIBI BEIIECTBA Jajiee He IEIATCs, a
TOJBKO TIPeoOpas3yroTcss Ipyr B Ipyra, TO TE€M caMbIM HaWIeH Npeneln
JETMMOCTH H, CICIOBATEIbHO, MMO3HAHNE WX BHYTPEHHEH CYIIHOCTH — OHH
OeccTpyKTypHBI, HOO CTPYKTypa MoJpa3yMeBaeT HAJIMYNE MEIKUX JacTel, a
31ech WX HeT. HeT CcTpyKTypel — HET BO3MOXHOCTH OOBSICHHUTH
MPOUCXOX/ICHHE BCEX TEX CBOWCTB, KOTOPBIMH ATH YaCTHII OOIaIaioT.
CobcTBEeHHO, TeopeTHIecKas (pU3UKa CO BCEM 3THM NIPAKTHYECKH COTJIacHa.

OnHaKo ciexyeT 3aMeTUTh, YTO B MOJOOHBIX PacCyXACHHSIX AOIyIIeHa
HEKOTOpasi NMpUHIMIHANbHAs OLIMOKa: B OCHOBE BCEil IyTaHUIBI JIC)KUT
OTOJK/IECTBJICHHE MAacChl YaCTHUIl C SHEPTUEH M MpEACTaBICHHUE O TOM, YTO
3JIEMEHTapHbIE YaCTHIBl BEIIECTBA — 3TO CrYCTKM dSHepruu. [Ipum Takom
MOAXOAE CTAHOBUTCS COBEPILIEHHO HEMOHSATHO, Kak MOTYT BOOOIIE
00pa3oBBIBATLCS  KAKHE-MMOO YacTHIBI, €CIM HE IyTeM B3aUMHBIX
npeBpameHni. PU3NKK, TaKUM 00pa3oM, He 3aMETHIIH, KaK M3-3a HEBEPHOTO
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MOJAX0Ja, OTOXIECTBICHHMS MAacChl C DHEPrHed y HHMX HCYe3Nla cama
BO3MOKHOCTB ITOCTAHOBKH BOIIPOCA O TIOUCKE CTPYKTYP MUKPOYACTHUIIBI.

A Begp W3 caMOrO 3aKIIOYEHHS O TOM, YTO «KaXJas 3JIEeMEHTapHas
4acTUIA COCTOUT U3 BCEX APYTHX DJIEMEHTAPHBIX YaCTHI» C OYEBUIHOCTBIO
BBITEKAET, YTO BCE TAK HA3bIBAEMBIE «QIEMEHTAPHBIE) YACTHUIBI BEIIECTBA
BOBCE HE JIEMEHTapHBI, @ COCTOAT N3 KaKUX-TO CYIIECTBEHHO O0Jiee MEIKHX
YaCcTHUI] AHAJIOTHYHO TOMY, KaK J0OMa CaMON pa3HOW KOHCTPYKIMH MOTYT
CTPOUTHCS U3 OAMHAKOBBIX KHpIUUEH, pa3Mep KOTOPBIX CYIIECTBEHHO
MEHBIIIE Pa3MepOB OJIOKOB, M3 KOTOPBIX CTPOST aoma. M, criemoBarelibHO,
3ajayeil (U3MKM Ha CaMOM Jene SIBJSIETCS HAaXOXJICHHE CBOWCTB 3TOTO
HOBOTO KHPIMYMKA, a TaKKe HaxO0XJIEHHe MPHUHIUIOB OpraHu3aluu
CTPYKTYpP BCEX 3TUX MHOTOYHCIICHHBIX (3JIEMEHTAPHBIX YACTHUI[ BEILECTBAY,
KOTOPBIE BOBCE HE TaK YK U JJIEMEHTapHBI.

OtBepras nake BO3MOXKHOCTH II€PEXOAa K TIyOMHHOMY H3Y4YEHHIO
sapneHni, ['eii3endepr, a 3a HUIM U BCS COBPEMEHHAsI TeopeTHdecKas (pu3uKa
OTPHUIAIOT OECKOHEYHYI0 CIIO)KHOCTh MAaTCpHH BrIIyOb, OOBABISIOT
COBPEMCHHYIO KBAHTOBYI0O MEXaHHKY C €€ KOMOHHAaTOPHBIMH METOJAaMH,
3aMMCTBOBaHHBIMU y CHeNHalbHOW TEOPHH OTHOCHTEIBHOCTH, IIOJHBIM
OTHCaHUEM H3y4JaeMbIX €10 SABJICHUH.

Ho Bcs Hayka TOBOPHT NpOTUB yTBepxkIeHHH [eiizenOepra, a Taxxke
bopa, Mopnana u mpakTHYeCKH BCE COBPEMEHHOW (DH3UYECKOW IIKOJIBI.
HeonHokpaTHO B Hayke BO3HHMKAJIM MeTa(U3UUECKHE YUCHHS, KOTOpPbIE
CTaBWIM IIpeZeIl IO3HaHUI. Tak, HallpuMep, COBCEM HENABHO I0JIaralld, 4To
HnocjaeqHEH MO3HAaBAaEMOM 4YacThlO HPUPOABI sBIAseTcs aroM. Ho mnpumino
BpeMs, KOT/a 3HAHHMsA 4YEJIOBEYECTBA O CTPOCHHM BEILECTBA HACTOJIBKO
BO3POCIIH, YTO aTOM TIPECTal KaK CI0KHOe 00pa3oBaHUE, COCTaBICHHOE M3
MHOTOYHCJICHHBIX YacTel, HaXOIAIIUXCS B BEChbMa CI0KHOM IBIDKEHHH. B
19 B. omHO Bpemst cpenu (HU3UKOB OBLT pacTIpOCTPaHEH B3I, YTO B (prusmke
HUKAaKHX HOBBIX O0JacTell SBICHHH yXe HE MOXET OBITh OTKpPHITO, DTO
TOBOPMJIOCH KaK pa3 HaKaHyHE OTKPBITHS PaJUOAKTUBHOCTH.

JlnanexTHuecKkuil MaTepHaau3M, ONMHPasCh HAa BCIO MCTOPHIO Pa3BUTHA
HayKd ¥ QUI0CO(pUH, yUHUT, 4TO MaTepHsi OECKOHEUHA BIIIyOb, UTO JJIEKTPOH
TaK ke Heuc4epraeM, Kak ¥ aTOM.

Takum 006pa3zoM, NPHUIUCHIBAHUE «IIPUHIUIHAIBHOTO CTATUCTUYECKOTO)
XapaxkTepa KBaHTOBOM MEXAHMKE U PUIIMCBIBAHUE €i1 IOJHOThI, KOTOPOU OHA
He 00JajaeT, ecTh HONbBITKA YCTAHOBJICHHS T'PAaHMI] MO3HAHMUS, a «IPUHIHUIT
HeomnpeeliecHHOCTH» [ eif3enbepra ecth CBOCOOpa3HbIA MOTPaHUIHBINA CTOIO,
3a KOTOPBIM MPEKPAIAETCA BCAKOE JBIKEHHE YEIIOBEYECKOTO TTO3HAHMUS.
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B 3TOoM oTHOmEHNM B 00JaCTH KBAaHTOBOM MEXAaHUKH MBI UMEEM SIPKO
BBIPDAKCHHBIC OIIMOOYHBIC TOJIOKEHHS, MPOUCTEKAIOIINE W3 JIOXKHBIX
YCTaHOBOK 3MIMPUOKPUTHYECKON (mtocodun. TeHb 3MIHUPHOKPUTHIIMZMA
OC)KUT 3a pa3BUTHEM KBAaHTOBOW MEXaHHMKH C CaMOH ee KomblOenn. Ota
Teopusi, 1O BBIPAKEHUIO Bce TOro ke [eifzeHOepra, «omepupyeT TOIBKO
COOTHOMICHUSMH MEXy NPHUHIUITNAIBHO HAOII0AaeMbIMU BEINYNHAMUY, a
MOCKOJIbKY BHYTPEHHHE IBIIKEHUS MaTepHM CETOIHS He HaOJI0JaeMbl, TO
OHU TIPUHUMIIMAIBLHO HCKJIIOYEHBl W3 KBAaHTOBOM MexaHuku. Otcioma u
pe3yibTar.

KBaHTOBass MexaHMKa Jana BEJIHMKOJICIHBIE METOIbl BBIYUCICHUH
«IPUHIMIHNAIBHO HAOMI0aeMBIX» BEJIMYHH — YPOBHEH SHEPTHH DJIEKTPOHOB,
YacTOT CHEKTPAIbHBIX JHHUI aTOMOB M T.M. OJHAKO TEOpUS HUYETO HE
MOXET CKa3aThb O TPACKTOPHSX ICKTPOHA B IpeNeNax aTroMa, 3TO ObUIO
YMBIIIUICHHO HMCKJIIOYEHO C CaMOro Hadajla KaK HE4YTO «IPUHINIHAIGHO HE
HaOmogaemoe». To, 4TO yMBIIUIEHHO HCKIIOYEHO W3 TEOPHH, CUUTACTCS
«Ka4EeCTBEHHO HOBBIMH  3aKOHOMEPHOCTSIMH  MHKpomupa». OngHaKo
NPUXOJUTCS JIUIIb C COXAJEHHWEM KOHCTATUPOBATh, YTO COOCTBEHHYIO
OTPAaHWYECHHOCTh YBa)kKaeMble y4YEHbIC BBIJATM 32 IMPHHIUIHAIHHOE
YCTPOICTBO IIPUPOJBI.

6.9. Conocmaenenue 63211006 cospemeHHoll husuueckou
meopuu u OUANIeKMuUYecKo20 Mamepuaiuma

MeTo/10510THI0 COBPEMEHHOM (DPU3NUECKON TEOPHH MOXKHO HPEICTaBUTH
Kak ee Guiocoduro, Kak cucteMy B3rJsioB. MiMeeT cMbici chopMyaIHpoBaTh
OCHOBHBIE MOJIOKECHUS TaKOH CUCTEMBI U CONOCTaBUTh HUX C HM3BECTHBIMU
MOJIOKECHUSAMU JHAJeKTHYECKOrO MaTepHalli3Ma, a TaKKe € H3BECTHBIMU
HOJIOXKEHHSAMH KJlaccHyeckoi pusuku [7].

OnHUM W3 OCHOBHBIX TpeOOBaHWMH, NMPEIBABIAEMBIX K JTIOOBIM HOBBIM
TCOpHUSIM  COBPEMEHHOW  (DM3MKH, SBISETCI  COOTBETCTBHE  HOBBIX
BBIABUT'aCMBbIX MOJIOKEHU I CHCHH&HLHOﬁ TCOPUN OTHOCHUTCJIBHOCTH
Oiiamteiina. JloOble HOBBIE TOJOKEHUS OTBEPralOTCS cpasy, €Cld OTO
TpeOOBaHME HE BBINOJHSAETCA. TakuM oOpa3oMm, CreuuanbHas Teopus
OTHOCHUTEJIHOCTH DifHIITeiiHA ()aKTHYEeCKH BBEJICHa B PaHT HENOTPELINMOT0
jpormata. Ilpu o5ToM, eci OOHApPY)XHUBAETCS HECOOTBETCTBHE MEXIY
CJIICACTBHUAMHU, BBITCKAIOIIMMU U3 MOJIOKCHUI TCOPUU OTHOCUTCIIBHOCTU U
MOJOXKEHUSAMU  JHAJIEKTUYECKOTO MaTepHalu3Ma WIM  HOJOXKECHUSIMU
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KIlacCU4ecko  (Qu3uku, TO BBHIOOpP JenaeTcss B  TOJIB3Y  TEOPUHU
OTHOCHTENIbHOCTH, TaK KaK CUUTAETCS, YTO AMAICKTHYECKHH MaTepHUAIU3M
ycTapel, a HOJIOKCHUS KIACCHIECKOH (M3HKN HE MOTYT OBITh IPUMEHEHBI K
BO3HUKILEH CUTYyaL[UH.

A Takne pasHoracus ectb. KocMonorndeckue Teopun, 0azupyomuecs
Ha TEOPHUHM OTHOCUTEIBHOCTH, HEMOCPEICTBEHHO NPHUBOAAT K «HAYAILy»
BcenenHoif, orcuer BpeMeHM NpU 3TOM mpousBogurcsi oT «bonbiioro
B3peBay. Ilo momokeHusIM  AMAIEKTHYECKOIO  MaTepualu3Ma U
KJIaCCHMYECKOW (DU3MKM HHMKAaKoro Hadayiay ObITh HE MOXKET, MaTepus, a,
3HA4YMT, U BeeneHHas cylecTByIOT BEUHO.

Teopus OTHOCUTENBHOCTH IIOJaraeT, 4YTO OSHEPruss M Marepus
SKBUBAJICHTHBI, a JUAJCKTUYECKU MaTepHalu3M W Kiaccuueckas Qusnka
CUHTAIOT SHEPTHIO U JIBMKEHUE CBONCTBOM, a HE DKBUBAJIEHTOM MAaTEPHH.

IIo coBpemeHHOW (HU3MYECKONW TEOPHH CYIIECTBYIOT TIPENENbl, [0
KOTOPBIX MOXHO JEIHUTh MaTepHajbHbIE O0pa30BaHMS, O3TOT MpEnel
0003HaUeH JENCHWEM Ha  «BJIEMEHTApHBIE  YacTUIBD»  BEIIECTBA.
Knaccmueckas ¢usmka 3Ty mpoOmeMy MNpakTHUECKH HE 3aTparuBacTt, a
JUAIeKTHYECKUH MaTepHaln3M II0JIaraeT, YTO TAaKOTo Ipejeia HeT BOoOIe:
JIEKTPOH TaK ’ke Heucuepraem, Kak u aToOM.

[TpaBUIBHOCTH TEOPUU B COBPEMEHHOH (DM3HMKE B 3HAYUTEILHO CTEIICHH
OIpEAEIACTC N0 KPUTEPUID BHYTPEHHEW HENPOTHUBOPEYHUBOCTH, T. € IIO
OTCYTCTBUIO B HOBOM TCOPUM BHYTPEHHUX HEJIOTMYHOCTEH M IIPOTUBOPEUUIA,
XOTS 3TOT MOMEHT B caMoOM TCOPUU OTHOCUTCIBHOCTU HC BBINIOJIHACTCA:
CrneunanbHasi TEOpPHST OTHOCHUTEIBHOCTH KaTErOPHUYECKH OTBEpraeT 3¢up, a
OO1mast Teopusi OTHOCUTEIBHOCTH TOTO )K€ aBTOpa, B3siBIIas cebe B OCHOBY
Bce mnonoxeHns CrenuanbHOW TEOPHHM OTHOCHTENBHOCTH, KAaTETOPUYECKU
HACTaMBaeT Ha  ero  cymecrsoBaHud. CnoB  HET, BHYTPEHH:A
HENPOTHBOPEYMBOCTE — HEOOXOAMMOE KadeCTBO JOOOH TEOpHH, OJHAKO
JMAIEKTHUECKUH MaTepHaIi3M IMIPEAToIaraeT 3T0 Ka4eCTBO HEOOXOIMMBIM,
HO HC€ JOCTAaTOYHBLIM, TaK KaK HYXXHO O6CCHC‘II/ITL €1I€ COOTBECTCTBUEC TCOPHUU
BCEM H3BCCTHBIM OIIBITHBIM JaHHBIM, I/I6O «TOYKa 3pCHUA KNU3HU, TPAKTUKU
JIOJDKHA OBITH NMEPBOM M OCHOBHOM TOYKOW 3peHus nosHanus» (Jlenus [4, C.
145)).

CymecTByroniasi GU3n4ecKas TeOPUsl CYMTACT BBIIBUKCHUE MMOCTYIIATOB
Ha OCHOBAHUM TaK HA3BIBACMBIX KPUTHUYCCKUX OKCIICPUMEHTOB JOIYCTUMbIM
U 3aKOHHBIM IpHeMoM. IloATBep>kAE€HUE BBIBOJOB, BBITEKAIOIUX M3 ITHX
MOCTYJIaTOB, ~ KaKMMH-THOO  SKCIIEPUMEHTAIbHBIMA  JaHHBIMH  Cpasy
NOAHUMAIOT 3TH  IIOCTyJaThl JO yPOBHS  aOCOJIIOTHOM  HCTHHBIL.
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JlnaieKTHUecKnii MaTepualiu3M W Kilaccuieckas (u3uka BooOIe n30erarot
MOCTYJIaTOB, @  IIOJydCHHbIE HAa  OCHOBAaHMM  aHaIW3a  MHOTHX
9KCIIEPUMEHTANIBHBIX JAaHHBIX BBIBOJBI BBOAUT B PAHT JIUIIb OTHOCHUTEIGHON
WCTHUHBI, 1I0J1arasi, 9TO Ka)KJ0€ IMOJ0XKEHUE JODKHO HENPEPBIBHO YTOUHATHCS
0 MEpE MOIyYESHUS] HOBBIX SKCIIEPUMEHTAIbHBIX JaHHbIX.

CoBpemeHHass (¢u3MUecCKass TEOpUS HE CUYHTAaeT 00s3aTeIbHBIM
BBISICHEHHE (DU3NYECKON CYIIHOCTH SIBJIEHHH, TNpennoiaras OTCYTCTBHUE
BHYTPEHHET0 MEXaHW3Ma SIBJICHUH, OTCYTCTBHE NPHYMHHO-CIIEICTBEHHBIX
B3aUMOJICHCTBUI  YacTe BHYTpH  (HM3MYECKUX  SIBICHUH, BO3BOIS
BEPOSATHOCTb U HEONPEAEICHHOCTh B MPHHLUI YCTPOWCTBA IPHUPOJIBL.
JuanekTHueckuii  MaTepuaiM3M, ~ ONHMPasCh  Ha  IIOJIOKEHHE O
HEHCUepIIaeMOCTH MaTepuyl BLIIyOb, IpenrnosiaraeT Hajludue BHYTPEHHETO
MEXaHH3Ma y JII00OTo SIBICHHWS HAa BCEX YPOBHSAX OPraHM3aIlMd MaTEpHH,
00513aTeNbHOCTh TPUIMHHO-CIECACTBEHHBIX CBS3€H. A HEONPEICICHHOCTD
paccMaTpuBacT, B OCHOBHOM, KaK CIEICTBHE HE MOJHOTO 3HAHUS MPEAMETa,
KaK HEBO3MOXHOCTb ydeTa Bcell OECKOHEYHOH COBOKYITHOCTH (PakTopoB,
YYaCTBYIOIINX B K&KIOM SBICHHH.

CoBpeMeHHast (u3MYecKass TEOpHUS CTPEMHUTCS K MaKCHUMaJIbHOH
a0CTpaKIMu, OTOPBAHHOCTH OT PEajlbHOTO MHUPA, K CO3JaHHIO0 «Oe3yMHBIX»
TEOpHi, MPEBO3HOCUT MAaTEMaTHUKy KaK HCTOYHUK (U3MYECKUX 3HAHUH O
MHUpEe, MaTeMaTHKe MpuiaeTcsi oco0oe M IJIaBeHCTBYIOIee 3HAueHHE B
(U3NYECKUX  TEOPHUSX. MarepuaaucTuaeckuit moxxoxn  Tpedyer
MaKCHMaJIbHOM peaNbHOCTH, /IS HEro TiaBHOEe — (u3nYecKas CyLIIHOCTh
SBJICHUH, MaTEMaTHKE OTBOANTCS OAYMHCHHAS POJIb.

[lonck TeopeTHYeCcKMX peImIeHUiI COBpeMEeHHass (GHM3MKAa BHIWT B
HaINpaBJICHUH YCIO)XXHEHHS MPOCTPAHCTBEHHO-BPEMEHHBIX HCKa)KCHHH, YTO
O0COOCHHO SIPKO TPOSABISIETCST MpPH IPOHUKHOBEHHMH B  MHKDPOMHUP.
MarepranicTHuecKuii MOAXOA TPETOJIaracT, 4To MPOCTPAHCTBO U BPEMs
ABJISIIOTCSL  OOOOIICHHBIMH BCEOOIIMMH CBOMCTBAaMH BCEH COBOKYIHOCTH
MaTepuaibHbIX 00pa30BaHMH, a (PU3MYECKUE MTPOIIECCH paCCMaTPUBAIOTCS HE
KaK pe3ysibTaT IMPOCTPAHCTBEHHO-BPEMEHHBIX MCKaXCHHH, a KaK pe3yibTaT
CKPBITBIX (OpM JIBMKEHHS Marepud. «JleHCTBUTEIbHOE E€IMHCTBO MHpa
COCTOMT B €r0 MaTE€PHAJIbHOCTH, a 3Ta MOCIETHSSA JOKa3bIBaeTCsA HE Mapoit
(okycHuueckux ¢pas, a JIMHHBIM M TPYAHBIM pa3BuTHeM GuiIocohuu u
ecrectBo3Hanus (Jlenus [4 ¢. 34]).

CoBpeMeHHasi TeopeTHueckas (u3nKa MPUXOTUT K BBIBOAY O
HEHY)KHOCTH W JaXe IPHHIMINAIGHOW HEBO3MOXKHOCTH  CO3JaHUs
HaJIAHBIX ~ 00pa3oB Uil SIBJIGHMH  MHUKPOMHpPA, UL  CTPYKTYD
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MHUKpPOOOBEKTOB, MOJIEH W B3aMMOJCHCTBHM, OTKY/Aa BBITEKAET (aKTHIecKas
HEBO3MOXXHOCTh IPUMEHEHHS METOAA aHAJIOTHUH IJIsI MOAEIMPOBAHUS
SIBIICHUH. MaTepHaluCTUUYECKU MOAXON NPEANoJaraeT BO3MOXKHOCTb H
MOJIE3HOCTh HATJISAHBIX MOZENeH, pa3paboTKH MEXaHHW3MOB SBIICHHH Ha
KadeCTBEHHOM YpOBHE, 4YTO MPENojaracT IMHPOKYID BO3MOJKHOCTh
MPUMEHEHNS aHAJIOTHI. JTa BO3MOXHOCTh OCOOCHHO IIEHHA IMPH aHAIIN3e U
MOJICIMPOBAHUU OOBEKTOB U ABJICHUN MUKPOMHDA.

CoBpeMeHHass TeopeTHyeckas (U3WKa HE MPHU3HACT CYNICCTBOBAHHUS
cpelbl BO BHYTPUATOMHOM U KOCMHUYECKOM MPOCTPAHCTBE, XOTS JIOMYCKaeT
CyIICCTBOBaHHE  «(U3MYECKOTO BaKyyMa», COBEPIICHHO  HEMOHSATHO
YCTPOEHHOTO M HEMOHSITHO COOTHOCSIIIETOCS] C BEIIECTBOM M CHJIOBBIMH
nonsiMu.  «BoJHBI  Marepum» B COBpeMEHHOH (u3uke (haKTHUCCKU
HCKITIOYAIOT HAJMYKE KaKOT0-TM00 MaTepuaia sl OOpa3oBaHUS CaMHUX THX
BOJIH. MaTepHalMCTHYECKHUI TOAX0 ] HE MBICIUT CYIIECTBOBAHHUS JABIDKCHHUS,
B TO YHCJIEC BOJH 0€3 cpenpl, 00pa3yromlei 3TH BOJHBI, TO3TOMY OJHO3HAYHO
TpeOyeT MPU3HAHMS HATUIUS TAKOH CPEJIbL.

Hakonen, HoBas ¢usmka 20-To B. B CBOUX OCHOBHBIX ITOJIOKCHHSAX €IIIC B
Havaje BeKa IopBalia C TPaJUIUsAIMHU KIacCHYeCKOH (U3WKH, (HaKTHICCKU
OTKa3ajach OT €€ TPaJAHIIMNA, OT MPEEeMCTBEHHOCTH 3TalloB, OT Pa3BUTUS TIO
JUHUM YrayOneHuss B Mareputo. OJHaKO MOXXKHO KOHCTaTUpOBATh, YTO
OCHOBHBIC JTambl Pa3BUTUS KIACCHUCCKOW (HU3UKKM IUIM Kak pa3 Io
yrny6neHH}o B YPOBHHU OpraHu3anvu MaTepuu: OT BEUICCTB K MOJICKYJlaM, OT
MOJIEKYJ K aTOMaM, OT aTOMOB K AJIEMEHTapHBIM YacTUIaM BellecTBa. Takum
o0pa3oM, KaxIBIH TakoH mepexon — (QU3WUYECKas PEBONIONHS —
XapaKTepU3yeTcs BBEICHHEM B PAaCCMOTpPEHHE HOBHIX, Bce 0OOJiee MENKHX
JJIEMEHTOB OpPTaHW30BaHHOM MaTepud, W3 KOTOPHIX, KaK OKa3bIBacTCA,
COCTOAT y>K€ OCBOCHHBIC (PM3NIECKON HAyKOH MaTepHaibHBIC 0Opa30oBaHUS.
OmHOBpEeMEHHO BBEICHHE TakKWX Oojiee MENKHX II0 pasMepaM U 10 Macce
9JIEMEHTOB TIO3BOJBLIO BBISICHUTH CTPYKTYPY OJTHX YK€ OCBOCHHBIX
MaTe€praIbHBIX O6pa3OBaHHﬁZ BBCJICHHEC AaTOMOB IIO3BOJIMJIO BBISICHUTH
CTPYKTYPY MOJEKYJI, a BBECHUE DJIEMEHTAPHBIX YaCTHULl BEIIECTBA BLIACHUTH
CTPYKTYpy aToMmoB. [lomoOHBIA XK€ TOJXON IOJDKEH Temeph I03BOJIUTh
BBISICHUTBH CTPYKTYPY CaMUX DJIEMCHTAPHBIX YaCTHILI.

Takum 00pa3oM, pacXOoXICHUS MEXAY COBpEMEHHOW (u3nuecKon
Teopuer M MOJIOKEHUSIMH JUAIEKTUIECKOTO MaTepHallu3Ma U KIacCHYECKO
(hM3MKOI HOCAT MPUHIMITHANBHEIA Xapaktep. Ho u3 sToro gaxra BoBce He
BBITEKACT, YTO JHAICKTHICCKHA MAaTCpHa3M M METOIBI KIACCHYCCKOMH
(hM3MKH ycTapend M He MOTYT OBITh C YCIIEXOM NMPUMEHEHH B AajbHEUIIEM,
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Yero He CKaXKeIllb O COBpeMeHHOU (Gu3ndeckoit Teopuu. M mis Toro, 9ToObI
B 3TOM YTBEPAWTHCS, HY)KHO BCIIOMHHTB, YTO TaKO€ HayKa W U1 4ero OHa
HY)KHa.

6.10. Hayka u ncenayka

Uro Takoe Hayka? Hayka 3TO IOMCK HOBBIX OOBEKTHUBHBIX (aKTOB, UX
CHCTeMaTH3allisl M BbISIBICHHE Ha 3TOH OCHOBE OOBEKTUBHBIX 3aKOHOB
MPUPOBI, HAa 0a3e KOTOPBHIX BO3HUKAIOT HOBBIC HAIMPABICHUS MCCIICIOBAHUI
U HOBBIC TCXHOJIOTHH. A JIOBEJICHUEC YXKE YCTAHOBICHHBIX, TeM OoJee
«OOIICTPU3HAHHBIX» WCTHH JO IIUPOKOW MAacchl 3TO HE Hayka, a
MpenoaBaHue, MPOCBEIICHHE WM MPAMOW OOMaH, YTO YrOAHO, HO HE
Hayka. UToOBI pa3o0paThCs B TOM, YTO €CTh HayKa, a YTO €CTh JDKEHAYKa,
HYKHO MOHSTh POJIb €CTECTBO3HAHUSI 1151 OOIIECTBA.

YenoBek JKUBET B MPUPOJIE U JUIS BEBDKHUBAHUS OH JIOJDKEH YUUTHIBATH €€
00BEeKTHBHEIE 3aKOHBL. CaM (pakT TOTO, YTO OH €IIIe KUB, TOBOPHUT O TOM, UTO
OTKPBITHIC PaHEE OCHOBHBIC 3aKOHBI MPUPO/IBI THOIbMH YYTEHBI BEPHO, HHAYE
YeIOBEUeCTBO JAaBHO morubno Obl. Ho mpupoma OeckoHedHa B CBOEM
pa3HooOpa3uu, MO3TOMY CHUTYAallMd MOTYT MEHSTBCS, U HPUPOAY HYKHO
U3y4yaTh Kak 0OBbEKTUBHYIO PEaJbHOCTb, @ HE BBIIYMBIBaTh ee. B aToM CyTh
MaTePUATUCTUICCKON METOI0JIOTHH.

Jlromy  HYXAAIOTCI B HpeOMemax nompedaenus, KOTOpbIE HaI0
clenaTh, TOTOBBIMH OHU He OBbIBAIOT. sl 3TOTO mcnoaw3yiomcsa opyous
mpyoa, KOTOPbIC €CTh YaCTh MEXHOA02Ull, 3 TCXHOJIOTUU OCHOBBIBAIOTCS Ha
3aKOHaX MpupoObl W WCIONB3YIOT TpPUPOIHOE Chipbe. M 3mech  Toxe
HEOOXO0IUM MaTePHATUCTHICCKHUI TOIX0/1, 3aCTABILSIFONINN U3yYaTh IPUPOLY
TaKoH, KaK OHa €CTh, HPABHUTCS ITO KOMY-TO HJIHM HE HPABHUTCS, HE HIpaeT
pounu. TIbITaThCsl MOJMEHUTD 3TY OOBEKTHBHYIO HEOOXOJUMOCTh BBIIYMKAMU
— MOCTYJIaTaMH, NPUHIUIIAMHI, aKCHOMAaMHK MK 00KECTBEHHBIM MPOMBICIIOM
O3HaYaeT MPUHUMATH JKEIAeMOE 3a JCHCTBUTENLHOE, a 3TO PAHO WIIU TO3HO
OTOMCTHUT CaMbIMHU paSHOO6paSHLIMI/I HCraTUBHBIMU IIOCJIICACTBUSMHU —
TCXHOJIOTUYECKUM KOHCEPBATU3MOM W OTCYTCTBUEM HOBBIX TCXHOJ'IOFI/If/'I,
HUCUCPIIAaHUEM CBIPbSA U BHCPFOHOCHTeHeﬁ, a Jajec — IMpsAMBIM T'OJIOAOM U

KaTacTpodamu.
Takum o6pa3oM, HayKa 00s13aHa N3y4aTh NPUPOTY VIS PEATH3ALNHU IBYX
neneii — 1) TPOTHO3MPOBAHUSI €€ COCTOSHHS, YTOObl MHUHHUMH3UPOBATH

BO3MOJHBIC HCTATUBHBIC MTOCJICACTBUA OT MPUPOAHBIX KATAKIN3MOB U 2) JJIA



Kputuka MmeTo10/10ruu cCOBpeMeHHOH TeopeTH4yeckoil Gu3uku 171

CO3JaHUSI TEXHOJIOTWH, HEOOXOAMMBIX [l MPOU3BOJCTBA MPEAMETOB
notpebnenusi. M ta, u apyrasg ueiam TpeOyIOT OOBEKTHBHOTO H3ydSHUS
MPUPOJIBI, @ 3TO ¥ €CTh MATCPHATH3M.

O mpenMeTe HAyKH JOCTaTOYHO CKa3aHO B [8:

«Hayxka, cdepa yemoBedeckod IeSATENBHOCTH, (QYHKIHEH KOTOpPOH
ABJSIETCA BBIPAOOTKA M TEOPETHUECKasl CHCTEMATH3ALUS O0bEeKMUBHbIX
(xypcuB Mot — B.A.) naHHBIX O JCHCTBUTENLHOCTH; OJXHAa u3 (opm
yejoBedeckoro co3HaHus. ...[lomstme «H.» Bkiarowaer B ce0s  Kak
JIeSITENIbHOCTh IO MOJYYEHHI0O HOBOTO 3HAHUA, TaK U pE3yJbTaT ITOH
JIESTEIbHOCTM — CyYMMY MOJYYEHHBIX K JAaHHOMY MOMEHTY 3HaHUM,
00pa3yIomyx B COBOKYITHOCTH HAYYHYIO KApTHHY MHpA.

...Henocpencteennsle nemu «H.» — omnmcaHue H TpelrcKazaHue
MPOLIECCOB M SIBICHUH JEHCTBUTENBHOCTH, COCTABISIOIINX IPEIMET e
M3Y9ICHUS] HA OCHOBE OTKPBIBAEMBIX €10 3aKOHOB, T.€. B IIMPOKOM CMBICIIE —
TEOPETHIECKOE OTPAXKEHHNE NEHCTBUTEIEHOCTHY.

Jamee ToBOpHTCSA, YTO B HayKe IIONydeHHWE 3HAaHWH  oOpasyeT ee
TJIaBHYIO U HEMOCPEACTBEHHYIO IIEIb.

U3 dopmymupoBku mpeamera HayKH BBITEKAET, YTO YUYCHBIC IOJDKHEI
3aHUMAThCS IOUCKAMHU HOBBIX (DAaKTOB (IEATENHLHOCTD IO TOJYYEHUIO HOBOTO
3HAHUS) M TEOPSTUICCKUM OOOOIICHHEM IMOJYYCHHBIX O0BEKTHBHBIX 3HAHHN
U Ha 3TOH OCHOBE JAeJaTh NMpeJCKa3aHUs O HOBBIX SBICHUAX, T.€. ONPEACNIATh
METO0JIOTHIO X TIOUCKA.

Ilockonbky  Hayka  sIBISETCS ~ HEMOCPEACTBEHHBIM  yYaCTHHUKOM
COBPEMEHHOT'0 NTPOM3BOACTBA, TO MOXHO HOOABHUTh, YTO y HEE MMEETCS eIle
3aJjada 10 BOIUIOIICHHIO €€ MOCTI)KEHHH B TexHosormu. Ilocnemnee
ABJISIETCS NIPEAMETOM YK€ He (pyHIaMeHTaIbHOH, a OTpacieBbIX HayK. be3
BHEJPEHHUS B TEXHOJOTHM PaHO MM MO3AHO (yHIAMECHTAJIbHbIC 3HAHUS
YTPadMBaIOTCH.

K coxanennto, npeamer jpkeHayku B BCD He ompeneneH, uyto, B
MPUHIUIE, T03BOJISET BOJBHO TPAaKTOBAaTh 3TO MHOHATHE. OAHAKO MOXKHO
HoJiaraTh, 4To JOKEHayKa ecTh aHTUTE3a HayKe, U ee 3ajadya — BhIpaboTKa He
OOBEKTHBHBIX, & CYOBEKTHBHBIX 3HAHHM, BBIIYMKA «3aKOHOBY», COOTBETCTBHUE
KOTOPBIX 0OOBEKTHBHOM JICHCTBUTENIBHOCTH HE 0053aTENbHO.

B ocHOBe Bcero ecrecTBO3HAHHMS JISKUT (U3MKA, a B OCHOBE BCeEil
¢u3nkn pusnueckas Teopusa. KakoBa Teopusi, TaKOBEI OyAyT ¥ HalpaBICHUS
uccienoBannii. Ho npukmaaHuky, o0s3aHHBIE pellaTh NPUKIAJHBIC 3a/1a4uH,
HE MOTYT OCTaBaTbCsl paBHOAYNIHBIMH K TOMY, 4YTO JIeNaercs B
TEOpEeTHYECKOH (HU3HMKE, IOTOMY YTO OT OTOTO 3aBHUCSAT TEXHOJOTHH.
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WneanucTrdeckuii MOAX0Jl, OCHOBAHHBIM Ha aOCTpaKIMAX, HE ITO3BOJISET
MPUKJIAJHUKAM PEIIaTh HACYIIHBIC 3a7]a4l COBPEMEHHOCTH, TTIO3TOMY KPHU3HUC
obocTpsiercs.

K mHacrosmeMy BpeMEHHM MOSBUIOCH MHOYKECTBO CaMOAESTEIbHBIX
aBTOPOB, KOTOpBIE WBITAIOTCS PEIINTh YacTHBIE M 0Ome MpoOIeMbl
€CTECTBO3HAHUS, HE pemaeMble O(pUIHATHHPIMA HAYIHBIMH YIPEKICHUAMU.
HyxHO 0OTMETUTB, 4YTO MHOTHE U3 3TUX aBTOPOB, K COKAJICHUIO, HE BIAJECIOT
HAayYHOM METOMNOJIOTHEH, MX CYXXIACHHSI MOBEPXHOCTHBI, OHU COBEPILAIOT
MHOT'OYHCJICHHBIC ~ OIIUOKH,  KOTOphIe  OBICTPO  OOHAPYKHBAKOTCS
npodeccuonanamu. OIHAKO caM (DAaKT MOSBICHUS TAKUX aBTOPOB TOBOPHUT O
HEYJIOBIETBOPUTEILHOM COCTOSIHUM HayKd M, TMPEXIE BCEro, HAyKu
(hyHIAMECHTAILHOW, K KOTOPOW Yy MHOTHX U, B TMEPBYIO oOdYepenb, Y
MIPUKJIaJHUKOB HAKOIMJIOCh HEMAJIO NMPETEH3UI. B HOBBIX T€OpUsX, KOTOPbIE
MBITAIOTCA  CO3/IaTh  CaMOJESITEIbHbIC aBTOpbI, NPOTHUBOPEUHNA C
HBIOTOHOBCKOM MEXAHHUKON M KBAaHTOBOH MEXaHMKOHW OOBIYHO HE BO3HHMKAET,
C TeopHed K€ OTHOCHTEIFHOCTH DUHINTEIHA MPOTUBOPEUYNs BO3HUKAIOT, U
OHM Yalle BCETO HOCAT aHTarOHHCTHYECKHil Xapaktep. M ocoOeHHO 3TH
MPOTHBOPEYHs OOOCTPHIINCH B TIIOCIEAHUE JBa HCCATHICTHS,  KOrna
MHOXKECTBO aBTOPOB CTall0 YACHSITh BHUMaHHE MpobieMe (HU3UUIECKOTO
Bakyyma u adupa.

OnHaKo CerofHs CYHIECTBYIOT HEKOTOpPbHIE METOJI0JIOTHYECKHE
YCTaHOBKH, KOTOpbIC, MO MHCHHIO HX CO3JaTelici, MO3BOJLSIIOT OBICTPO
OTIIMYUTH JIOXKHYIO TEOpUIO OT HWCTUHHOW. Tak, ecnu Xorss OBl OJHO
MOJIOXKCHAE HOBOM TEOPHM BXOIUT B TIPOTHBOpPEUHE C KakuM IJHOO
MI0JI0’KEHHEM HBIOTOHOBCKOM MexaHukd, CTO i KBaHTOBOM MEXaHUKH, TO
TEOpUsl CUMTAETCs JIOKHOW M oTBepraercs ¢ xoay. IlonydyeHHble B HOBOM
Teopun (OPMYIBHBIC BBIpOKEHHS OO0S3aHBI, B YaCTHOCTH, COOTBETCTBOBATH
MPUHLNIY <«IOPEHLIOBOM WHBAapHUAHTHOCTH», B COOTBETCTBUU C KOTOPBIM
mo0bIe ypaBHEHUS (PH3WKH JOJDKHBI OBITH HEM3MEHHBI MO0 OTHOIICHHIO K
npeoOpazoBanusiv Jlopenna, nexamum B ocHoBe CTO, M TeM cambiM
COXpaHUTh CBOW BWJA B Jr00OW NOABWKHOW WIJIM HETMOJBIDKHON cucTteme
KOOpJIMHAT.

Hukakast Teopusi, Tak wiu uHade, He cooTBeTcTByomas CTO, He
MOXeT OBITh NMpHU3HaHAa HayyHOH. U Ha 3Ty Temy B 1964 r. 6pUTO maxke
BBINTYIIEHO 3aKpbIToe PerieHue cekmuM acTpoHOMHUM U MaTeMaTuku AH
CCCP, B cOOTBETCTBHU C KOTOPHIM HE pa3periaoch KPUTHKOBATH TEOPHUIO
OTHOCHUTEIILHOCTH OWHINTEIHa, a moHsATHe «3up» — MHpoBas cpena
OOBSBIIOCH aHTUHAYYHBIM, TIOTOMY YTO MOHSATHE d(Hpa OBUIO OTBEPTHYTO
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CrenvanbHOW  TEOpHEH  OTHOCHTEIBLHOCTH  Kak  aOCONIIOTHO  HE
COOTBETCTBYIOILIEE BCEM €€ HCXOAHBIM IOCTYJaTaM. Orto Pemenne He
OTMEHEHO 10 CUX IIOp, U HU OJIMH Hay4YHbIN XKypHaJl HE IPUHUMAET HU OAHOMN
CTaTbH, B KOTOPOW €CTh YIIOMHHAHHE CJIOBA «3(HUP» WIH B YEM-TO UMEETCS
HEecorjlache C TeOpHed OTHOCHTENBHOCTH OiHITeiHa. Kpurnka Teopun
OTHOCUTEJIBHOCTH, LIMPOKO pAa3BEpHyTass B HAy4yHbIX JKypHaJlax B
NATUICCAThIE TOJBI, TOJHOCTBIO HCUE3Nla C UX CTpaHUI] yXe ¢ Havaia
HIECTUAECSATHIX TO0B.

B 10 xe Bpems, He OyAyud B COCTOSIHUM OOBSCHHUTH HAaKONMBIIUECS B
TEOpPUH TPOTHBOPEYUSl, MHOTHE TaK Ha3bIBaeMble YyYEHBIE, OOJICUCHHBIC
CaMbIMH BBICOKMMH HAyYHBIMH 3BaHUSIMH U PETalUSIMH, KHHYJIHUCh B
PEIHUIHIO, YTO MO3BOJISIET UM BCE OOBSCHATH OOKECTBEHHBIM HMPOMBICIIOM,
cBanuBas Ha bora oTBeTCTBEHHOCTH 3a cBOE Oeccriiie. DTO CTBIKYETCS M C
MHTEpECaMU LEPKBM M C HHTEpecaMu HOBOSIBJIGHHOW ~OypiKya3uH,
TBITAIOIIEHCS 0TOOpaTh y HapoAa MocieHee, He BKIAAbIBAst B TOUCKH HOBBIX
HaIpaBJICHUN HHUKAKUX HWHBECTHLMM, IOCKOJIbKY HAayKa — 3TO TOJBKO
pacxonsl, HOXOABI OT Hee OyayTr He ckopo. O TOM, YTO Takas CMBIYKa
MPOUCXOAUT Ha HAIIMX IJla3aX, CBUJETENbCTBYIOT, HalpuMmep [Be
MexayHaponubie kKoH(MepeHiuy, npoBencHubie B MBTY uMm. bBaymana B
2003 rr. mox pyxoBojacTBOM pektopa MBTY ®demopoBa, Ha KOTOpBIX
BBICTYTNAJIM LIEPKOBHBIC HEpapXH, BCIUECKU OFOOPSIOIINE 3TO HAIpaBJICHUE.
OHHM paccka3bIBaIM PO YyAECHBIC SIBICHUS, HE YIIOMHHAS O TOM, YTO BCAKOE
YyI0 CTh BCEro JHIIb (pU3nvecKoe sBICHHE, MEXaHH3M KOTOPOTO MOKa He
MIOHSIT.

Ho »to He Bce. 3axBaTuBIIME KOMAaHIHbIE I[IO3ULUU B HayKe
TICEBIOHAYYHBIC IIKOIIBI 00EPEraloT CBOI KOPMYIIKY, TPETHPYIOT BCSIKOTO,
KTO OCMEJIMBACTCS HCKAaTh OOBEKTHBHYIO HCTHHY B3aMEH TEX JIOKHBIX WU
AHTUHAYYHBIX T[IOJIOKEHHUM, HAa KOTOpbIE 3TH ULIKOJIBI ONHUpAKTCI. A B
Poccuiickoit Axagemun Hayk naxe cosznmana cnenuanbHas Komuccus mo
6oprbe ¢ IDKeHaykoW, mpesacenateneM Komuccuu sIBIseTCs aKaIeMUK
Cubupcxkoro otnenenus PAH O.K. Kpyriskos, a u3BecTHsIi akagemuk PAH
B.JI. TuH30ypr SIBJISCTCSI MHUIIMATOPOM CO3JAHMS U WiIeHOM 3Toi Komuccum.

Bce 10 03HavaeT, 4To B (hyHIAMEHTANILHOI HayKe U, B TIEPBYIO O4Yepe/b
B €€ OCHOBE — TEOPETHYECKOW (H3MKe Ha3pes IIIyOOKUil KPH3UC, U CEroJHs
¢dusnueckas QyHgaMeHTanbHasi HayKa HaXOAUTCS B TYIHKE. JTO CIlEIyeT u3
TOTO, YTO B HEW HAKOMMIOCH MHOXKECTBO IPOOIIeM, KOTOPBIE OHA OKa3aiach
pEelINTh HE B COCTOSIHUM. [J1aBHBIE U3 HUX — NIOJTHOE HEIIOHUMAaHUE TOT0, KaKk
yCTpOEHa MPHUPOJA, YTO SBISAETCS OCHOBOM CTPOCHUS MaTepHH, (PU3HIeCcKuX
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SBICHMA W KaKOB WX BHyTpeHHHH MexaHm3M. CIeacTBHeM 3TOro
HETIOHNMAaHUS SIBIISIETCS Bce OONBINMI OTPHIB (yHIAMEHTAIBHOW HAYKH OT
MIPUKIIAIHBIX HAIIPABIICHHUH, OT MPAKTHICCKOTO MPUMEHEHHUS €€ Pe3yIIbTaToB,
9TO W SIBJISACTCS TIABHBIM MPU3HAKOM KPH3HCA, TIOPA3HUBIIETO COBPEMEHHYIO
(hyHIAMEHTAIBHYIO HAYKY.

Brixomom U3 co3maBIIeTrocs MOJOKEHUS SBISIETCS TONBKO KapIUHATbHAS
CMEHa BCEeH METOAONOrMH (YHIAMEHTAJIbHOW HAyKH, Iepexo] ee Ha
MaTepHATUCTUYECKHE METOJbl MCCIEJOBAaHUM B  COOTBETCTBUSMH C
MOJIOXKEHUAMU TUAIEKTUYECKOT0 MaTepuanu3ma.

Buieoowt

1. Lenpto pa3BuTHsl COBPEMEHHON (U3MUECKON TEOPHU CUUTACTCS HE
MO3HAaHWE  3aKOHOMEPHOCTEHl  peanbHOro  (U3WYECKOro  MHpa, a
MaTeMaTHYeCKoe OOBEINHEHNE B OJHO OOIIee ypaBHECHHE MAaTEMAaTHUECKUX
omucaHuii (yHIAMEHTANBHBIX B3amMoneicTBuid. B Qusmueckoit Teopuu
npeobnasaeT GeHOMEHOJIOTHA, MaTeMaTHYECKOe OIIMCAHUEe NPEBAIUPYET HaJ
(pU3MYECKUM CMBICIIOM, BHYTPEHHHE CTPYKTYp MaTepHajbHBIX 00pa30BaHUi
MHKpPOMHpA HE pacCMaTPUBAIOTCS BOOOILIIE.

2. CoBpeMeHHas (u3HUYECKasi TEOPUsI B CBOCH OCHOBE IOCTYJIATHBHA, B
HEMl YKOPEHWJICS aKCHOMATHYECKUI METOJ, KOrja HCXOIHBIE IOJIOXKECHUS
NPUHAMAIOTCS 0€3 JOJDKHOTO OOOCHOBAHHS, IPOIECCH CBOJITCS HE K
JBIDKEHUSIM MaTepHUH, a K IPOCTPAHCTBEHHO-BPEMEHHBIM HCKaKEHHSIM.

3. B coBpeMeHHOI1 TeopeTHYeCcKoil pru3rKe NMEeeT MECTO HarpaBJIeHHbI
10100p (PaKTOB MOA TOCIOJICTBYIONLYIO TCOPHIO.

4. B COOTBETCTBHH C TOJIOKCHUSIMH COBPEMEHHON (pr3mdecKol Teopuu
MPOCTPAHCTBO, BPEMS U HSHEPTUU OKa3bIBAIOTCS HE CBOWCTBAMM MATEpHH, a
€€ 3aMECHUTEISIMH.

5. «lIpuHUUI HEONpPENEICHHOCTH», BO3BEIACHHBI B paHr 3aKOHA,
HAJIOKWJI TPUHIMIINAANBHOE OrpaHHYEHHE Ha BO3MOXKHOCTH IO3HAHMSA
BHYTPEHHHUX IIPOIIECCOB MUKPOMUDA.

6. [lampHeliniee pa3BUTHE €CTECTBO3HAHMS 10 MYTH, Ha KOTOPOM
HaXOAMTCSI ~ COBPEMEHHAs  TeopeThueckas (u3MKa  NPHHIMITHAIBHO
HEBO3MOXKHO.
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7. BpIXOmOM U3 CO3MABIIETOCS IIOJOXKEHHUS SBIISIETCS  TOJBKO
KapAuHaJibHasgd CMCHa BCeH METOA0JIOTHUN @yHHaMeHTaJ’ILHOﬁ HayKH, I€pexo]q
€C¢ Ha MaTCpHUAIUCTUUYCCKUC METOIbL HUCCJICIOBAaHUN B COOTBETCTBUSMHU C
IMMOJIOKCHUAMUA TUATICKTUYCCKOro MaTepraimi3ma.
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NnaBa 7. HekoTopbie nonoxeHus
MaTepuanuctTuyeckon mnococum Haykm

7.1. Obwecmeennoe npou3s00cmeo u yeau HayKu

YenoBek SBISETCS YacTbIO MPUPOObl, XUBET B MPUPOJE, LEITUKOM
3aBUCHT OT Hee W, JUIA TOro, YTOOBI CYyLIECTBOBATh, JOJDKEH IOHUMATh
OKpPY)KAIOIIyI0 €ro TPHUPOAY M B3aUMOICHWCTBOBATH C HEH, MOIydas OT
MPHUPOABI BCE IS 3TOTO HeoOxoammoe. Hudero roroBoro mpupoza JroasM He
JTaeT, BCe HEOOXOIUMOE TOCTACTCA 3HAHUSIMU M TPYAOM, KOTOPBIE U NIENAIOT
gyenoBeka — homo sapiens — uenogexom pasymmoim. I103TOMYy dYenoBek
JOJDKEH TIOHMMATh YCTPOMCTBO TIPHPOJIBI, 3HATH €€ 3aKOHBI, WHAade €ro
CYyIIECTBOBAHHE B IPUPOIe OyIeT HeyCTOWIMBHIM.

OTaenbHOMY YEJIOBEKY CYLIECTBOBATh B NMPHUPOJIE HEBO3ZMOXKHO, TIOATOMY
JOIU OOBEAMHSIOTCS B POABI, IUIEMEHa, HAapoAbl, T. €. B 00ugecmeo:
KOJUICKTHBHO 3HAYUTEJIBHO JIETUe MPOTHBOCTOSTh BCEBO3MOXKHBIM HEB3r01aM
W Jierdye HaJaJuTh TPOU3BOACTBO npeoMemos nompebdaenus. Takum
00pa3oM, BO3HUKAET 00uiecmeennoe npou3eo0Ccna0, KOTOpoe OKa3bIBaeTCs
TeM 3ddekTHBHEe, YeM Jydllle B HEM HAIAXKEHO paszdeienue mpyoosozo
npouecca MEXIy €ro YyYaCTHHKaMH W 4YeM OOJNbIIEe 3anmHTEPECOBaHBI
YYaCTHHKH TPYIOBOTO POIIECca B Pe3yIbTaTaxX CBOETO TPya.

Jus  Toro dYTOOBI TPOW3BOMWTH NPEAMETHl IOTPEONCHUS, HYKHBI
cpedcmea npouseoocmea (OpyIus TpyAa WINA TEXHUKA), KOTOPHIE PEaH3yIOT
OTIPENCNICHHYI0 MmexHoaozuto. JInsd CcOo3MaHWsT JK€ TEXHOJIOTHH HYXHO
ecmecmeo3nanue, namuiee 00bEKTHUBHBIE CBECHUS 0 npupode. Ilpupoonsie
pecypcvl  SBIAIOTCA ~ MaTepualbHOW — 0a30if  TEXHONOIWH,  CpPEICTB
TPOU3BOJICTBA U MPEAMETOB moTpedienHus (puc. 8.1).

OO111ecTBEHHOE TPOU3BOJICTBO IPEIMETOB MOTPEOJICHUsI MPEICTABISET
co0oif enuHyI0 CTPYKTYypY, B KOTOpPOH NpUpOJa, €CTECTBO3HAHHE,
TCXHOJIOTUHU, CPCACTBAa IMPOU3BOJACTBA M CaMH MPCIAMCTHI HOTpe6HeHI/IH
COCTaBIIIOT €IWHYI0 IIeMb, 3aMBIKAsCh Ha MPUPOLY: A HM3TOTOBJICHUS
MPEIMETOB  TOTPeONIeHHS  HEOOXOOMMO  TPHUPOJHOE  CHIphE,  IIOCIE
WCIIOJIB30BaHUS MIPEIMETOB TIOTPEOIICHHSI 3TO CHIPhE B IIepepaboTaHHOM BHUJIE
BO3BpalIacTCs B NPUPOAY; UL HM3TOTOBJICHUS MPEIMETOB IMOTPeOIeHUS
HYXKHBI OpyIus TpyJa Wid B Oojiee TO3MHEE BpeMs — MAaIlUHHAsS TEXHHKA,
KOTOpasi peasu3yloT ONpPEACIICHHYIO TEXHOJOTHIO, TEXHOJOTHS CTPOUTCS Ha
OCHOBE 3HaHU, JOOBITHIX ECTECTBO3HAHUEM, ECTECTBO3HAHHE MOJIyYaeT CBOU
3HaHMsI HA OCHOBE OOBEKTHBHOTO M3yueHUs Mpupojsl. Ho mo mepe cBoero
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pa3BUTHUSI €CTECTBO3HAHME HAYMHAET HAMPABICHHO BBIMCKUBATH B NPHUPOE
HEJIOCTAIOIINE CBEACHHS, TEXHOJIOTHUS MPEABSIBISET K €CTECTBO3HAHHIO CBOU
TpeOoBaHUS, OpyAHMs TPyAa — MAMIMHBI MPEABSIBISIOT K TEXHOJIOTHH
JOTIONTHUTENbHBIE TPEOOBAHUS, NPEIMETHl IMOTPEOICHUS HPEABSIBIAIOT K
OpyAusM TpyzAa cBOM TpeOoBaHMA. M, HaKOHEN, MPUPOAA, KO BCEM 3BEHBSIM
3TOH menu TNpPEeabsABIAET CBOM TPEOOBAaHMSA, COBPEMEHHAsl JKOJIOTHYIECKas
CUTYyallUs ABISETCS TOMY IPUMEPOM.

Hpnpo}la \
EcrecTBO3HaHHME YeoBeueckoe Ipeamersl
0011ecTBO: norpedJeHust
- COOCMEEeHHUKU,
- mpyoauwuecs

Texunonornu | Opyaus npou3BoACTBa

A 4

Puc. 7.1. CTpykTypa 0011€CTBEHHOI0 POU3BOICTBA

Takum o0Opa3oM, Bce 3BEHbSI TPOU3BOJACTBCHHON ILEMH OXBadyeHBI
NPSMBIMH ¥ OOpPaTHBIMHU CBS3SIMHU:

— Uil CYUIECTBOBAHMS JIIOJSIM HY)XHBl Hpeomemvl HnompedieHus,
UCXOJHBIM MaTepHajoM JUIsl KOTOPBIX SIBJISETCS MHPHUPOIHOE CBHIphE U
NpUpogHas dHeprust (ImpsMasl CBA3b), IIOCIE HCIHONB30BAHUS MPEIMETOB
NoTpeOIeHus, NpeoOpa3oBaHHbIE CHIPE M 3HEPTHA BO3BPAILAIOTCA B
npupoxny (oOpaTHas CBS3b);

— TIpPEAMETHl MOTPEOJICHNUST BO3MOXKHO HM3TOTOBHUTH TOJBKO C HMOMOIIBIO
opyouii npouseoocmea (npsiMasi CBSI3b), HO CaMU IPEIMETHI MOTPEOICHUS
OKa3bIBAIOT BIMSHHUE HAa BRIOOP Opynuil mpon3BoacTBa (0OpaTHast CBSI3b);

— Opyausl TIPOM3BOJCTBA SIBJISIOTCS KOHEYHBIM 3BEHOM OMpEETICHHBIX
mexHon02uil ¥ IETNKOM OT HHUX 3aBHUCAT (IpsMas CBs3b), HO KOHKPETHBIN
BBIOOp OpyAMi IPOM3BOJCTBA OKAa3bIBAeT BIUSHHE U Ha BHIOOP KOHKPETHBIX
TeXHOJIoTHH (0OpaTHas CBSI3b);
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— TEXHOJOTHH OIpPEACIAIOTCS YPOBHEM 3HAHMM O TIPUPOJE, T.C.
COCTOSIHUEM  €CMeCm6O03HAHUA, A  TaKke  IPOU3BOJCTBEHHBIMHU
BO3MOXKHOCTSIMH 00IIecTBa (TIpsiMasi CBS3b), HO TMOTPEOHOCTH TEXHOJOTHH
3aCTaBIIAIOT U3y4aTh MIPUPOIY HANPaBIIEHHO (0OpaTHAas CBS3B);

— €CTECTBO3HAHME OTPENEIIETCS] OOBEKTUBHBIMU 3aKOHAMH HPUPOObL
(mpsimast CBSI3B), HO U3 MPHUPOIBI BEIOMPAIOTCS TOJBKO T€ JaHHBIC, KOTOPHIC
HY’KHBI JUIS OOLIIECTBEHHOTO MIPOM3BOJICTBA, a TAKXKE JIaHHBIE, HEOOXOAUMBIE
JUlsl 00OLIel OpUEeHTAalMK YeJoBeKa B MpHupoje (oOpaTHast cBs3b). 3HAHMS, HE
OCBOEHHBIEC TEXHOJIOTHAMH, CO BpEMEHEM HEN30EKHO YTPauUBaIOTCSL.

OjeMeHTHl OOIIECTBEHHOTO TPOU3BOACTBA — IPUPOJIHBIE PECYPCHI,
€CTEeCTBO3HAHHE, TEXHOJIOTHH, CpEICTBa MPOM3BOJACTBA U  MPEAMETHI
NOTpeOIeHUsT JTOOBIBAIOTCS, CO3/JAIOTCS W HCIOJB3YIOTCA JIIOJBMH, T.€.
YEJIOBEUECKUM 0bujecmeom. be3 ydacTust denoBeka HH OJHO W3 3BCHBEB
OOIIECTBEHHOTO MPOM3BOJICTBA, KPOME CaMOH NPHPOABI, CYIIECTBOBATH HE
MOXET, ¥ BCE OOIIECTBCHHOE NMPOM3BOACTBO M CAMH JIFOAM IIEIUKOM 3aBHCST
OT IPHUPOBI.

B coBOKymHOCTH BCE 3BEHbSI PACCMOTPEHHOW MPOM3BOACTBEHHOHN LENHU
SBIISTIOTCSL HPOU3BOOUMENILHBIMU CUTIAMU.

OTHo1eHus MeXay rpynmnamu JIIOJIEH, 00eCcIeunBaIOIIUMHU
IPOU3BOJACTBO, €CTb HPOU3BOOCHEEHHblE OMHOWIEHUA, KOTOPHIE MOIYT
CIOCOOCTBOBATh, @ MOTYT TOPMO3HTh Pa3BUTHE MIPOU3BOAUTEIBHBIX CHI. OTU
TPYIIIBI [0 OTHOIIEHHUIO K TPOU3BOJCTBY COCTOSIT H3:

— COOCTBEHHHMKOB JJIEMEHTOB IIPOW3BOJICTBA, WHTEPEChl KOTOPBIX
SBJISTFOTCS] JOMHHUPYOLIMMH TIPH CO3AaHNH IIPON3BO/CTBA,

— TPYISIIUXCS — HEMOCPEICTBCHHBIX HCIIONHUTENEH, YYaCTHHKOB W
OPTaHU3aTOPOB IPON3BOJCTBA, HHTEPECHl KOTOPHIX TAKXKE YUUTHIBAIOTCS MPHU
CO3JJaHUH MPOM3BOJICTBA, HO OHU HE SIBIISIFOTCS] TOMUHHPYIOIIMMH.

CoOCTBEHHMKHM W TpPyISIIUECs 10 OTHOIICHHWIO K IPOU3BOJCTBY
BBINIOJHAIOT OIpEAeNeHHble (QYHKIUM, HO y HHX pa3lIMdyHOE IIPaBOBOE
OTHOIICHUE K DBJICMCHTAM IPOU3BOACTBA U K pE3YyJibTaTaM MNPOU3BOACTBA —
npeomemam nompebnenusa. VIMEHHO 3TO pasnuyue IO Mepe pPa3BUTHUSA
MPOM3BOJICTBA  OKa3bIBAETCS  OCHOBHBIM  (DaKTOPOM,  IOPOKAAIOIIUM
KOH(bJ'II/IKTI)I MCEXIY HUMH, YCKOPAIOUIMM PAa3BUTHUEC MPOU3BOACTBA HA OJHUX
gTarnax u TOpMO3AIIMM Pa3sBUTUEC IPOU3BOACTBA HA APYTUX dTalax.

K ecrecTBO3HaHMIO, KaKk K HCXOJHOMY OJJIEMEHTY OOLIECTBEHHOTO
NPOM3BOJICTBA, BCE 3TO MMEET MpsAMOe OTHolleHue. EcTtecTBO3HaHuE,
HaKaruMBasi JIaHHBIE O TPHPOAHBIX SIBICHUSIX M 3aKOHAX, HMOATOTABIMBACT
MOYBY JUI CO3/aHHS HOBBIX BBICOKONIPOM3BOJUTEILHBIX TEXHOJIOTHH,
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KOTOpPBIE pealu3yloTCs ¢ MOMOINBI0 HOBBIX OpyIWii mpom3BozcTBa. Pacrer
MPOM3BOIUTEIHHOCTh  TPYyHda, MOABISETCS BO3MOXXKHOCTH  YIIYyUIICHHUS
OmarococTosHUS Beex Mroaed. OHaKo IpH HAJTHMIUN YaCTHOW COOCTBEHHOCTH
Ha 3JEMEHTH IPOM3BOJCTBA OJIATOCOCTOSHUE WICHOB OOIECTBAa pacTeT HE
paBHOMepHO: Ooxpmiast [OJsA JOCTaeTcs COOCTBEHHHMKAM 3JEMEHTOB
MIPOM3BOJICTBA, U HA ATOH OCHOBE BO3HHMKAET COIMANbHAS HAIPSIKCHHOCTS,
KOTOpasl ~ 3aKaH4YMBACTCS  OUYEPEJHOM  COIMAJIBHOW  peBONIONHMEH  —
CTaHOBJIGHUIO HOBOW OOIIECTBEHHO-DKOHOMHYECKOH (hopMaiuu, B KOTOPOH
COOCTBEHHOCTh ~ Ha  OJJIEMEHTHl  NPOM3BOACTBA  CTAHOBUTCS  Ooiee
000OIIIECTBIICHHON,  TepelIeANmeii W3  YacTHOH  COOCTBEHHOCTH B
obmecTBeHHy0. Torna nmpoTuBopedne Ha BpeMs CHHUMaeTcsi, IOKa B HOBOM
(opmany He IPOU3OUIET TO KE camoe.

Ilocne odepenHON COLMANBHOM PEBONIIOLMM, KOTOpPas MPOU3BOAUT
mepeaen COOCTBEHHOCTH Ha JJIEMEHTHI OOIIECTBEHHOTO TPOM3BOJCTBA B
TIOJIB3y HCIIONHUTENCH, MPOM3BOJUTEIBHBIC CHIIBI HAYWHAIOT Pa3BHBATHCS
YCKOPEHHO. JTO JK€ KacaeTcsi W eCTeCTBO3HAHMWS, KOTOPOE BCKOpE IOCIie
moOenpl  OYepenHOW CONHANBHOW PEBOJIONMHM HAYMHACT  YCKOPEHHO
pa3BUBaTHCA, TIOJITOTaBIIBAs MOYBY TUTS CO3JIaHUS HOBBIX
BBICOKOTIPOM3BOIUTCIILHBIX ~ TEXHOJOTHMA. [Ipumepom sBisercss OypHOe
pa3BUTHE HAyKd B AHIIMU ¢ KoHIA 17 B., Bo ®PpaHuuu mocie mobess
OypxxyasHoit pesomor 1793 roma, u B CCCP mociae mobespt
COIMATTUCTHYECKOH peBoronuu B 1917 r.

Hao6opor, KOHTPPEBOIIOIIMOHHBIE MEPEBOPOTHI paspyuaoT
MPOM3BOMUTEIBHBIC CHIIBI, M 37€Cb IPUMEpPOM SIBISICTCS CETONHSIIHEE
cocrostHUe Poccum, oOpaTuBIIel CBOE pa3BUTHE BCIATH — OT COIMANIN3Ma K
KalUTaJIN3My: B IPOM3BOJICTBE TIIABHOW CTajia 3a/1a4a HEe ClIeNarth, a MpoJaTh,
B HayKe OCHOBHOW 3amavell CTaJl0 HEe HAHTH HOBBIC HAIPABICHUS U
OTKpBITHS, a W300pakaTb HAyYHYIO JICATCIFHOCTH W OXPaHATH
«MHTEIUICKTYyalIbHYI0 COOCTBEHHOCTRY. Hayka merpanupoBaia.

OTCIOZ[a BUAHO, YTO B OTHOIICHHUH K PA3BUTHIO HAYKW PA3HBIC KJIACChI
NPOSBISIIOT PA3IMYHYI0 3aMHTEPECOBAHHOCTh. boublle BCero NOMKHBI OBITH
3aMHTCPECOBAHBI HCIIOJHUTCIN IPOU3BOACTBA, HO JHIIb B TOM MEpE, B
KOTOPOH TOCTHKEHHUS HAyKU He MPHUBEXYT UX K elle O0JpIeMy 0OHHUIIaHUIO,
100 TOBBIIEHHE TPOU3BOAMTENLHOCTH  TpyAa CIIOCOOHO NPHUBECTH K
cokpameHuto  paboumx  mect.  OpraHuzaTopsl M YIPaBISIOIINE
MIPOM3BOJICTBOM TOXKE 3aMHTEPECOBAHBI B PAa3BUTUU HAayKH, HO TOXE B TOH
CTCTIEHH, B KOTOPOW 3TO HE CKAXETCA HAa WX JUYHOM IIOJIOKCHHH. A
COOCTBEHHUKH 3JIEMEHTOB IPOU3BOCTBA 3aMHTEPECOBAHEI B Pa3BUTUH HAYKH
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TOJBKO MOCTOJBKY, TOCKOJIbKY OHH CMOTYT yBEIWYNUTH CBOU JIOXOABI, HO HE
HACTOJBKO, YTOOBI PHCKOBAaTh MOTEPSTH BCE B PE3yAbTaTe COLUAIBHOM
PEBOITIOINN, SIBIITFOIIIEHCS HPSMBIM CIIEACTBHEM pa3BHUTHS
MPOWU3BOIUTENBHBIX CHJI: HaJ HUMH BHUCHT JaMOKJIOB M€Y JIMIICHUS CBOMX
NPUBHWIIETHHA B pe3ynbTare mepeiena cooctBeHHocTH. OTCIOna W JIMHHUSA MX
MOBE/ICHNS 10 OTHOLICHMIO K Pa3BUTUIO HAYKH, BKJIIOYAs €CTCCTBO3HAHHE.
Taxum 06pa3om, y Bcex KJIacCOB BbIpaOaThIBaETCsl ABOMCTBEHHOE OTHOLIICHUE
K HAy4HOMY Iporpeccy, HO y KaXJI0ro Mo CBOEH MpUUKHE.

Tem He MeHee, Hay4dHbIE 3a€Jbl CO3AA0TCA YUEHBIMU BO BCE BPEMEHA, B
TOM YHCJIE U B KPU3HCHBIC, 1 UMEHHO 3TH 33J1€JIbl OKa3bIBAIOTCS TOW 0a3oH,
Ha KOTOPOW MOCJe pa3pelieHus Kpu3nca oOIIeCTBEeHHBIX OTHOIICHUH OyneT
pa3BUBATHCS MPOU3BOJICTBO.

7.2. Mamepuanuszm u udeanusm ¢ ecmecmeo3HaHuu

K  ¢unocopunm y MHOrMX  €CTECTBOMCHBITATENICH  CIIOXKHIIOCH
NpeHeOPEIKUTENEHOE OTHOLIEHHE KaKk K HayKe OeCIIOoJIe3HOM, HHYero He
natoreit. Enre Durenbe 3amerun [1, ¢ 179]:

«EctecTBonCIBITaTENI BOOOPAXAIOT, YTO OHH OCBOOOXKHAIOTCA OT
¢unocopun, xKorga WUTHOPUPYIOT wWin OpaHAT ee. Ho Tak kxak oHH 0e3
MBIIIIEHUST HE MOTYT [BUHYTBCS HHM HA IIAr, U1 MBIIUICHHS JKE
HEOOXOANMBI JIOTHYECKHE KAaTETOPHH, a 3TH KaTErOpHH OHH TPAKTHYECKH
3aUMCTBYIOT JIMOO W3 OOBIAEHHOTO OOIIEro CO3HAaHHWSA TaK HA3bIBACMbIX
00pa30BaHHBIX JIOJICH, HAJ KOTOPHIMH TOCIIOACTBYIOT OCTATKH IAaBHO
yMmepiiux (QIOCOPCKUX CHUCTEM, JHU00 U3 KpPOX MPOCIYIIAHHBIX B
00s13aTeIbHOM TOPSIZKE YHUBEPCUTETCKUX KYPCOB 1O puiocopun (KOTOpbIe
MPE/ICTABISIIOT COOOM HE TOJILKO OTPBIBOYHBIC B3IJIAbI, HO M MEIIAHWHY U3
BO33PEHHH JIIO/ICH, NMPUHAUISKAIINX K CAMBIM Pa3IMYHBIM M IO OOJIbIIEH
YacTM K CaMblM CKBEpHBIM IIKOJIaM), JMOO W3 HEKPUTHYECKOTO U
HECHUCTEMaTHUYECKOTO YTEHHs BCSIKOTO poja (uinocodckux npousBeneHui, —
TO B UTOTC OHHU BCE-TaKHM OKA3bIBAIOTCS B IMOAYMHEHHUHU y GHUIOCODHH, HO, K
COXAJICHHIO, 10 OOJIBIICH YacTH camMoOil CKBEpHOH, W T€, KTO OOJbIIE BCEX
pyraer  ¢umocoduro, sBiAOTCT  pabaMM  Kak  pa3  HaMXyJIINX
BYJIbFapU3MPOBAHHBIX OCTATKOB HAUXYIIUX (PHIOCOPCKUX YUCHUI».

Ha camom nene, ¢umocodust 1y ectecTBOMCHBITaTeNIed HeoOXoxmuMa
MOTOMY, YTO OHa JaeT OOmMi MOoAX0J K TOHMMAHHIO OOLIMX 3aKOHOB
YCTPOMCTBA M Pa3BUTHS NPHUPOJBI M OOIIECTBA, YYUT MOCTAHOBKE LEJei
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UCCIEJIOBAaHUH M croco0aM HX pemeHus. 3A4eCh YMECTHO BCIOMHHUTB
BbIcKasbiBanue B.UM.JlennHa o ToM, uT0o «KTO Oepercs 3a yacTHBIE BOPOCHI
0e3 mpeaBapUTENFHOTO pelIeHus O0IHX, TOT HEMHUHYeMO OyIeT Ha KaXI0M
mrary 0ecco3HaTeNbHO UL ce0sl «HATBIKATHCS» Ha 3T OOIINE BOMPOCHL. A
HATBIKAThCA CIIETIO Ha HUX B Ka)KIOM YaCTHOM CIydae 3HAUUT OOpeKaTh
CBOIO TIOJINTHKY Ha XY/IIIHE MAaTaHuss W OeCIPUHIUITHOCTEY [2, ¢. 368].

[TosToMy ObLI0 OBI KpaiiHe JKeNaTeabHO, YTOOBI BCE €CTECTBOUCIIBITATENN
PYKOBOJICTBOBAJIUCH B CBOCH  JEATENBHOCTH  HE  «HAUXYJIIUMHU
BYJIbrapU3MPOBAHHBIMU OCTaTKaMM HAUXYIIINX (HIOCO(OCKUX YUYEHHUil», a
¢unocodueit, orpaxarolmieil peaJbHbE 3aKOHOMEPHOCTH OpraHW3alud U
pa3BUTHS IPUPOJIBI M OOIIECTBa, T. €. (rIocopuell MaTepuaTuCTHIECKON 1
BBITEKAIONIEH 13 Hee MaTepUaTCTHYECKOH METOI0IOT HH.

Ha nporsokeHnn Bcell MCTOpWH €CTECTBO3HAHMS B HEM OOpIOTCA [Ba
TIIaBHBIX QHUI0co(CKHUX HAMIPaBICHUS — MaTepUAIN3M U uaeanusM [3]. B uem
UX CyTh?

OCHOBOI MaTEepHATMCTHIECKOTO MHPOBO33PEHUS SIBISETCS NpPU3HAHUE
MEPBUYHOCTH M OOBEKTUBHOCTH MATEPHUH W BTOPUYHOCTH CO3HAHHMA. OTO
O3Ha4aeT, YTO MAaTEPHAIN3M HCXOIWT U3 TOTO, YTO MaTepHs, NpUpoIa
O6’I)CKTI/IBH8., CYIIECTBYET HE3aBMUCUMO OT HaIICro CO3HaHUSA U YCIIOBEK,
SBJISISICH YacThIO MPUPOJIBI, €CIIM OH XOYET HMCIIOJIb30BaTh €€ CHJIbI, JOJDKEH
U3y4aTh NPUPOIY TAKOH, KaK OHA €CTh, U A€JaTh U3 ITOTO JUIs CeOsl BBIBOJIBI.
Tem caMbIM, €ro NpeICTaBICHUS O IPUPOAE, €r0 CO3HAHUE OyIyT BTOPUYHBI.
M ecou B PE3YIbTATEC CTOJIKHOBCHUA C IMPUPOAHBIMU SABJICHUAMU YCIIOBCK
OTKpOET JUIs ce0sl HOBBIC CTOPOHBI, OH JOJDKECH OBITh TOTOB M3MEHUTH CBOHM
NPE/ICTABICHUS, YTOUHHTh MX, a BO3MOXKHO M BOBCE OTKa3aThCsi OT HHX,
3aMEHHMB Ha JIpyTHE.

IIpn 3TOM HyXHO He 3a0BIBaTh, YTO MOJHOCTBHIO YSCHHUTH BCE SIBICHUS
INPUPOIBl U JJaKe KaXI0€ OTJACIbHOE SBICHHE BO BCEH IOJTHOTE OH HE
CyMeeT HHMKOTIa, €ro 3HaHUS O KaXIOM SBICHHH M TeM Oonee 000 Bcei
npupoje OynyT Bceraa YacTHUYHBI, JJa)ke BO MHOTOM TOBEPXHOCTHBL. OTO
MMPUHIUIINAIIBHO n CBJA3aHO C TEM, UYTO KaxJI0o€ ABJIICHUC HMCCT
OECUHCIIEHHOE MHOECTBO CTOPOH U Ka4CCTB, U3YYUTh BCC UX HC XBAaTUT HU
BpeMeHM, HU cuil. IloaToMy uenoBeky B €ro B3aUMOAEUCTBUU C NPUPOAOH
BCErja IpUXOAUTCH BI)I6I/IpaTI) TO TJIaBHOC, HA Y€M HY>KHO, IO €TI0 MHECHMUIO,
cocpenorounthes. [loaTomMy ero 3HaHuS Bcerza ObLIM M OYIDyT HEMOJNHBI U
BCET/1a JIOJDKHBI TTOTIOJTHATHLCS U Pa3BUBATHCS.
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Takum o0pa3zoMm, TpH MaTePHATUCTUIECKOM IOAXOJNE HCCIEeI0BATENb
BOCTIPHHHAMAET IPUPOIY TaKOW, KaK OHA €CTh, M, €CIN (DaKThl IPOTHBOpPEIAT
€ro MpeCTaBICHISM O Hel, OH U3MEHSET CBOU IPEICTaBICHUS.

OCHOBOH ke HICATUCTUIECKOTO MHPOBO33PEHH, HA00OPOT, SBISCTCA
MpU3HAHUE MONMYCTUMOCTH KOHCTPYHpPOBaHWS NpHponsl. McciemoBaTens
co3maeT cebe HEKOTOpOe IPEICTABIICHHE O NMPUPOJHBIX SBICHHIX, a 3aTEM
JIOKa3bIBACT, YTO NMPHUPOAHBIC SBJICHUS COOTBETCTBYIOT €r0 MPECTaBICHUIM
0 HHUX. 3/echb Ha NEepBOE MECTO BBICTYIAIOT HJIEH, a Ha BTOPOM MECTe
SBJEHUsT npuponasl. M ecnu npuponaHele (akTbl HE COOTBETCTBYIOT
MPE/ICTaBICHUSIM UCCIIE0BATENS, TO UACATUCT HAYMHAET UCKAXATh (DaKThI.

B oaToM miaHe coBpeMeHHas TeopeTMueckas (QH3MKa SBISET COOOH
oOpazer; uIeaalMcTHYecKoro oOpa3a MBIIUICHHUS. I TJIaBHBIM NPU3HAKOM
9TOTO SIBISICTCS €€ HOCHYIAMUBHOCHTb.

B [4] nano 00BsICHEHHE, UTO TaKOE MOCTYJIAT:

«...moctymar (ot jar. postulatum — TpeGoBaHme) — TpemIOKCHHUE
(ycmoBme, nomymieHWe, TPaBHIO) B CIIy KaKHX-IIMOO COOOpakeHUi
npruHUMaeMoe 0e3 IOKa3aTeNbCTB, HO, KaK IPaBHIO, ¢ OOOCHOBaHHEM,
IpU9YeM AMEHHO 3TO OOOCHOBAaHUE M CIYXKHUT OOBIYHO TOBOJIOM B IIOJIB3Y
IPUHATUSY TIOCTYyNaTa. XapakTep «IPUHITHS MOXKET ObITh Pa3IUYHBIM.

...Ilpu Bcelt pa3HOPOMHOCTH MPHUMEPOB OOIIMM JUI HUX SBISICTCS TO
00CTOATENBCTBO, 4YTO, HE JKajes JMAOBOAOB, IPU3BAHHBIX YOCAWTh B
pPa3yMHOCTH («IIPaBOMEPHOCTHY») 3TOTO MPHUHATHUA MpeJiaraéMblX HaMH
MOCTYJIATOB, MBI B KOHEUHOM CUETE MPOCTO TpedyeM (OTCI0Aa U AITUMOJIOTHUS
ClIOBa «IIOCTYJIaT») 93TOTO TMPHHATHSA, B TAaKUX CIIydasXx TOBOPST, YTO
BBIIBUTaEMBIC Ha JTy pOJNb TPEMIOKCHHUS «IIOCTYIHUPYIOTCS». B
AKCHOMATHYECKOM METOAE TMpeUIOKEHHE IPHHAMAeTCI B  KadecTBE
HUCTHHHOTO.

W3 u3710:)KeHHOTO BHUIHO, KaK BBICOKA OTBETCTBEHHOCTH OOOCHOBaHUS
noctynatoB. OIHAKO BCA MCTOPUS Pa3BUTHA €CTECTBO3HAHUS B 20 CTOICTHH
MOKa3bIBAET, YTO aBTOPHI OCTYJIATOB HE YTPYXKAAIOT ce0si HU 000CHOBaHHUEM
CBOUX TIIOCTYJIATOB, HU OrPaHUYCHHUCM HUX pacOpoCTpaHCHHA, a IIpocCTO
COPTHUPYIOT IO HUX IMPUPOAHBIC ABJICHUA, IIPpUHHUMAs TO, YTO UM HPABUTCH,
T.€. TO, 4YTO COOTBETCTBYET HX IIOCTYyJIaTaM, H, OTBEpras TO, 4YTO nux
MOCTyJIaTaM HE COOTBETCTBYET. [IpuMep — BCS MCTOpUSI ¢ HMCCIIeIOBaHUSIMHU
3(UPHOTO BETpa.

Ho, Moxer OBITh, 3TO CIUIIKOM CTPOTO, BeAb OBLIH XK€ MPHUMEpPHI
YIa4HOTO BBIOOpA MOCTYyNaTa?
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Hanpuwmep, m3BecTHO, uTo Teomerpusi EBKIMIa OCHOBaHAa Ha TISTH
TpyHImax TIOCTYNIaTOB (COYETaHMs, MOPsSAKa, IBIDKEHHS, HEIPEPHIBHOCTH,
napaensHocTH). [IaThIil mocTynar (depe3 onHY TOUYKY, HE JISKAallylo Ha
JMAHHOM TPSAMON, MOXHO MPOBECTH TOJBKO OIHY MPSIMYIO, HNapaJUIeIbHYIO
MAHHOM) SBWICS TIPEIMETOM OKECTOYCHHBIX JHUCKyccmid B 19  B.
IIporuBomnonoxHoe yTBepxkacHne JlobageBcKoro, BEIIBUHYTOE UM B 1826 T.,
0 TOM, YTO 4Yepe3 OJHY TOYKY, HE JIeKAIlyl0 Ha JaHHON NMpsSMOH, MOXHO
MPOBECTU HE OJHY, a, MO KpailHell Mepe, IBe Mapajie/IbHbIE NpsIMbIE, HE
COBMAJAIONIUE JPYT C JAPYroM, INPHUBEIO K IOSIBICHHIO HEEBKINIOBOMN
reometpui [5] (puc. 7.2).

Puc. 7.2. Mo JlobayeBcKOMY 4Yepe3 TOYKY, JeKAUIYI0 B MJIOCKOCTH
NPSAMOii, MOJKHO NMPOBECTH HE MeHee JBYX He COBHAMAIOUIUX MPAMBIX,
napajuiesibHbIX TaHHON NPAMOJA...

[MosBreHne >TOW TEOMETpPHH OBLIO PACIHEHEHO COBPEMEHHHKAMH KaK
MepeBOpOT B reoMeTpuu, a cam JlobGadeBckuit ObuT HazBaH «KomepHHKOM
reoMeTpurn». Ha 3ToM mpuMmepe BHOHA pOJb IOCTYJIATHBHOTO METOJA
TIOCTPOCHHUS TCOPUI: KAKO8 ROCHYNam, maKkosa dyoem u meopus.

Ha mpuBeneHHOM COTIOCTaBICHUH JBYX T€OMETPUI CTOUT OCTAaHOBUTHCS
noapoOHee.

Kak wu3BecTHO, oOCHOBOW reomerpur JloOaueBCKOTO  SBISCTCS
n3MeHeHHas (opma nsroro nocrynarta EBkianna. B pesynbrare BhIABHKEHUS
MOCTYyJIaTa O TOM, YTO Yepe3 TOUKY, JEKAIIYI0 CHE IPSIMOH, MOYKHO MPOBECTH
B 00IIIel MIIOCKOCTH, 10 KpaiHel Mepe, IBe He COBMAAAIONINE MEXIY COO0H
npsMble, TapajulenbHble  AaHHOW, JIoOa4eBCKHI  MOCTPOMI — LENYIO
Te€OMETPHIO, TIOCJISIOBATENLHO MPOWIS JOKa3aTeIbCTBA BCEX TEOPEM U HUTIIE
He BoHas B mnpotuBopeure. CrpamuBaeTcs, 5SKBHBAJICHTHHI JH 00€
TEOMETPUH — EBKIUJOBA W HEEBKIMAOBA M KaKOBO HX OTHOIICHHE K
peanbHON 1eUCTBUTENBHOCTU?
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OteBer  mpoct. [eomerpuss  EBkiamma  oTpaxkaer  peaibHYIO
JEHCTBUTEIIPHOCTD, IIOCKOJIBKY BECh OINBIT €CTECTBO3HAHUS IIOKa3al, 4YTO
4yepe3 TOUKY, JIEXKAIIYI0 BHE JAHHOH NMPSIMOM, MOXHO NPOBECTH TOIBKO OIHY
IpsMYyI0, NapajuleNbHyl0 TaHHOW. He ObLIO HM OZHOTO peanbHOTrO Ciydas,
9TOOBI 3TO OBIIO HE TaK. A 3TO 3HAYUT, YTO TeoMeTpusl EBKnmma oTpaxaer
peanbHBIi MHpP, U €€ BBIBOJABI M IIOCTPOCHUS MOXKHO HCIIOJIB30BaTh IS
pelieHus MNpakTHYecKux 3afgad. [loaToMy MSATHIM MOCTynaT IeoMEeTpHH
EBknupga Ha camMoM Jerne He MOCTyJaT, a BBIBOA, CIEACTBUE U3 OIBITA
€CTECTBO3HAHUS.

HeeBknuoBa e reomerpus JloOaueBckoro OCHOBaHa Ha BBITYMKE,
MOCTyJIaTe, He UMEIOLIEM OTHOILIEHUS K PeaNbHOCTH, TaK KaK HEU3BECTHO HU
OJIHOTO DPEaJbHOro ciydas, 4TOOBI uepe3 TOUKY, JEXallyl0 BHE HPSMOH,
KOMY OBl TO HH OBUIO YZaloCh MPOBECTH Na)K€ ABE TNapaiyieibHbIE ITOH
IpsSMOHM JIMHWM, HE COBMAJAIONIME IpPYr C JIpPYyroM, HE TOBOPS YXE O
MHOXecTBe. [lostomy reomerpus JloOaueBCKOro — mHpUMeEp JIOTHKH, HE
MMEIOIIEH HUKAKOTO OTHOMICHWS K PEaJbHOCTH, TaK )K€ KaK M BBIBOJABI U3
Hee. Bce sTro He Oonee, WeM wurpa BOOOpaKeHHUS, IEMOHCTPHPYOMIas
GecrnpeniesbHBIE BO3MOKHOCTH Y€JIOBEYECKOM JIOTHKH U (DaHTa3HH.

Kcrartu cka3zath, JloObaueBckuif mepBOHaUaIbHO BOBCE HE IpeJIojaral
CO37aBaTh CBOIO 3HAMEHUTYIO reomerpuio. OH cTaBuI mepen coboil Gonee
CKPOMHYIO 3aJadyy — JOKa3aTh OT HPOTHBHOTO CIIPaBEUIMBOCTH IISITOTO
noctynara EBkiaunga, T. €. MyTeM OTKa3a OT HETO0 NPUATU K JIOTHYECKOMY
abCcyplly U TeM CaMbIM JI0OKa3aTh CIIPaBEAJIMBOCTh 3TOTO ISITOTO MOCTYJIATa.
JloGaueBckuii HEe y4ea MpH TOM, YTO BCsSKas JIOTHKA, 3aMKHYTas cama Ha
ce0s1, BHyTpEHHE HEMPOTHBOPEUNBA, IT0ITOMY HoA0OHas 3aTesl 3apaHee Oblia
oOpedeHa Ha Heynady. MITOroMm 3TOro HE3HAHHS U SIBUJIOCH ITOCTPOCHHE UM
IIETI0N HOBOH «T€OMETPHM», C TIOMOIIBIO KOTOPOi B pealbHOM MHPE HUYETO
C/IeNaTh HEIb3sl.

Ha mnpuBeneHHOM mpuMepe MOXHO NPOCIECAWTh €Ie 3a OJHON
CYIIECTBEHHOH JIeTaIbI0 IOCTYIATUBHOTO METO/1a IIOCTPOCHUS TEOPHil.

ITarenii nocrynar EBkinuaa oTpaxaer peaibHblii Mup. Ero nmocraHoBka
npocTa, JIErKO IoOHHMMaceMa, O4Y€BHJIHA HMCHHO IIOTOMY, YTO BCE MbI
BpallaeMcss B pe€ajbHOM MHPE H, IMONPOCTY TOBOPS, IPHUBBIKIM K TaKOMY
MOJIOXKEHHIO Bemed. VI3MeHeHHBI ke IThIM TmocTyiaar B Qopme,
npeioskeHHoi  JloOadueBCckMM, CIIOXKEH, HE OUYeBHAECH M BCTpEYaeT
COIIPOTUBJICHHE CPEIM BCEX TEX, KOMY €ro IBITAIOTCS «I0Ka3aTh) MMEHHO
MOTOMY, 4TO OOOCHOBaTh €r0 HENb3s. DTO 3HAYMT, YTO HAIl OOBIICHHBIH
OIIBIT JIOCTAaTOYHO IIEHEH, N0O OH €CTh PEe3yJIbTAT HAalIero HENpepbIBHOTO
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npeObIBaHU B pealbHOM MHpE. OJTO pe3yibTaT HAKOIUICHWS 3HAHUH O
peanbHOMN NEHCTBUTEILHOCTH M BBICOKOMEPHO PEHEOpEraTh UM HE CIIETyET.

Takum  oOpazom, reomerpust EBKimma  oTpakaeT  pealbHYIO
JEWCTBUTEIPHOCTb, IIOCKOJNIBKY BECh ONBIT €CTECTBO3HAHUS IIOKa3al, YTO
4yepe3 TOUKY, JIEXKAIIYI0 BHE JaHHOH MPSIMOM, MOXKHO NTPOBECTH TOJIBKO OJHY
IpsAMYIO, apajuIeNbHYIO €if. DT0 He MOCTYJaT, a BBIBOJ M3 HAKOIIEHHOTO
OIbITa MpPAaKTUYECKOH reomerpuu. A reomerpus JlobGaueBckoro — 3T0
aOCTpakTHas BBIAYMKa, NPUMEpP TEOPHH, HE BBITEKAIOMIEH W3 OMBITHBIX
JAHHBIX, IPUMEpP HACATUCTUUECKOTO MOAXOJa K IOCTPOECHUIO TEOPHH.
Ipaktruecku sxe reomerpusi JlJobaueBCKoro okazanach 3a0bITOH, HOCKOIBKY
OHa OKa3aJlaCh HUKOMY HE HY>KHOH, H0O HE MMena HHUKaKOTO OTHOLICHHUS K
MPaKTUKE.

ParnronansHO pa3BUBATH TEOPUIO O3HAYAET HE TOJIBKO IEPEIPOBEPSTH €€
JOTUYECKUE TOCTPOCHMS I OOHAPYKEHHs JIOTHYECKHX OIIMOOK, HO W
UCKaTh OOBEKTBI W SABICHUS, KOTOPBIE C TOYKH 3PEHUS 3TOH Teopuu
SBJISTFOTCSI HEBO3MOKHBIMH. [IpH 3TOM BCsiKast TeOpus HOJDKHA OBITh OTKPHITA
JUI pa3sBUTHUS M JOTOJNHEHUS M JOJDKHA OBITH Takoi, 4TOOBI NMpAaKTHKa HE
TpeboBaia N3MEHEHHS €€ TTIaBHBIX MOJ0KEHHH.

HeBo3M0KHOCTH O6'I)$ICHGHI/ISI MHOI'MX HOBBIX ﬂBJ’IGHI/Iﬁ, HaKOIIJICHHBIX
€CTCCTBO3HAHUCM, MPUBOJUT HIACAIUCTOB K 6OFOI/ICKaTeHbCTBy, TIOIIBITKaAM
COBMCCTUTb HAYKy W PpCIUTruio, K TIMPU3HAHWUIO HaJIU4YuA «Uyaec» U
HUTHOPUPOBAHUIO TaK HA3bIBAEMbBIX «aHOMAJIbHBIX» }IBHGHI/IIZ, T.C. HBJ’I@HI/IFI,
HpeILCTaBJ'IeHI/Iﬁ O CYIIHOCTH KOTOPLIX Y HHUX HCT U KOTOPLIC CaMUM CBOUM
(hakTOM CyIIECTBOBAHHS IIPOTUBOPEYAT YCTAHOBHBIINMCS HICATHCTHIESCKUM
TteopusiM. C COXaJeHHEM CIIeyeT OTMETUTh, YTO PsA TaK Ha3bIBACMbIX
«CephE3HBIX» YUYCHBIX B HACTOAIIEE BPEMsS CUHTAIOT IEIECOO0pa3HBIM
00beANHEHNE HAYKH U PEITUTHH.

OnHaKo MaTEepHANINCTAMH MOXXET OBITh C(OPMYIMPOBAHO OTHOIICHHE K
TaK Ha3blBA€MBIM PEIUTHO3HBIM «UyZecamM» WIH K «aHOMAJIbHBIM)
SBIICHUAM: «UyJecay», TakK ’e KaK U «aHOMaJIbHbIe» SIBICHUS, — 9TO pealbHbIe
SIBJICHUS, MEXaHU3M KOTOpPBIX ellie He MoHAT. [Ipuposia He 3HaeT uyaec, B Hel
HET HUYEro «aHOMANbHOT0», B HEH HET HMKAKHX «IapaJloKCOB», BCE 3TH
MOHATHUSL — Pe3yJIbTaT HENOJHOThl HamuX 3HaHuil. Ha camom nene Bee, 4To
JleNlaeTcsi B pealbHOM MHpPE, MOXET OBbITh TaK WM HHAa4Ye OOBICHEHO
CaMOJIBIDKCHHEM MaTepud C Yy4eTOM, pa3yMeeTcs, BCeX YpOBHEH ee
MepapXUuecKOi OpraHu3alnHy.

W3 M310XKeHHOTO ciedyeT, YTO MMEHHO IPaKTHKa, T. €. BO3MOXKHOCTh
MPUMEHEHHUS TEOPETHIECKUX PE3yIbTaTOB K MPUKIAIHBIM 3a/[adaM SIBISICTCS
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KpuTepreM HCTUHBL. OTrpaHWYEeHHOCTh TEOPHHM CTAHOBUTCS SICHOW, Kak
TOJIBKO JICJIAETCS TIOTBITKA PUMEHUTH €€ K TPaKTHKE.

Hukaknx HemopasyMeHHH HE BO3SHHKAJIO OBl M C IOCTyNATaMH, €CIIi OBl
OHHM C CaMOro Hayaia OOBSBILUINCH HE NOCTYyJIaTaMH, a THIIOTE3aMH, T.C.
MPEIIIONOKEHUSIMH, KOTOpPBIE MOTYT OBITH IIEPECMOTPEHBI, €CIH OHHU
HAYMHAIOT MIPOTHBOPEUYNTH PEaTbHOCTH.

«IIpakrtuka, — ormeuan B.M.JlennH, — Bble (TEOPETUUECKOT0) MO3HAHNS,
nbo oHa uMeeT HE TOJBKO JOCTOMHCTBO BCEOOIIHOCTH, HO U
HETOCPEACTBEHHOM eicTBUTENBHOCTHY [6, ¢. 195].

OTcroma e BUJIHO, YTO MAaTCPUAIUCTBI BCErJa OYAYyT CTPEMHTHCS K
MOJYYCHUIO JOMOJHHUTENBHBIX (PAKTOB, KOTOPBIE MOTYT 3aCTaBUTh HX
YTOYHHUTh TEOPHIO, €CIH HAZ0 — U3MEHUTH €€, CCIIH HaJ0, TO U OTOPOCUTH TY,
KOTOpasi HE COOTBETCTBYET HOBBIM (akTaM. Ho oTcrona ke BHIHO M TO, UTO
UAea uCTHl OyAyT BesdecKH w30eraTh ydeTra HOBBIX (DakToB, HeE
COOTBETCTBYIOITMX WX YMO3PUTECIBHBIM TOCTPOCHHSM, W  HUCTOpPHUS
€CTECTBO3HAHMS TOKA3bIBACT, YTO 3TO ACHCTBUTENHHO TaK. B 3TOM IuTaHe
O6oppba MEeXIy MaTepHATN3MOM H HICAIN3MOM BCeT/Ia OblIa KECTKOH, HO Ta
JKe HCTOpPHUS E€CTECTBO3HAHWS IOKA3bIBAaeT, YTO BCETJa Ha BCEX JTamax
Pa3BUTHs E€CTECTBO3HAHMS MAT€PUAIM3M PpaHO WM TO3IHO OJEepKUBAT
nobeny. [lobena MmaTepuamu3mMa HaJl HICATU3MOM MPEAOTPEACICHA TEM, YTO
JABUTATCIICM PA3BUTHUA BCCTAa ABJIAIOTCA MPUKIAJAHBIC HYKAbBI Y€JIOBCUCCTBA,
KOTOPBIC MOXKET 00ECIICUUTh TOJIBKO MaTCPUATU3M.

7.3. Funome3bl, meopuu u 3aKOHbl 6 ecmecmeo3Hanuu

Kak wu3BecTHO, B Hayke CYIIECTBYIOT THIOTE3bl, TEOPHUH U Tak
Ha3bIBa€MBbIE «3aKOHBI», KOTOPHIM COOTBETCTBYIOT IIPUPOAHBIC SBICHUS

Uro Takoe rMIoTe3a U KakoBa ee pojib B Pa3BUTHU HAYKU?

T'unomesa €CTh HpeayrajibplBaHue 4ero-iuobo, HaIpumep,
npeayrajgslBaHue Npupoabl (cymHocTH) saBiaeHud [7]. Ilo BeIpaxeHuio
MN.KanTa, runoresa — 3TO He MedTa, a MHEHHE O JEHCTBUTEIBHOM
MOJIOKCHUM ~ BEIIEH, BBIPAOOTaHHOE IIOA CTPOTHM HaJA30pOM pa3yMma.
SIBnsisick OTHUM U3 CIIOCOOOB BBISICHEHUS (DAKTOB M HAOJIOAEHUH — OTIBITHBIX
JIaHHBIX, THIIOTE3bI Yallle BCETO CO3JAI0TCA MO MpaBuily: «To, 4TO MBI XOTUM
0OBSCHUTH, aHAJIOTUYIHO TOMY, YTO MBI Y)K€ 3HAEM.

['mnoTes3sl BOHUKAIOT HA OCHOBE KOHLCTIIIMU U KacaloTcsi 00bIYHO Goliee
JacTHBIX oOJacTell, yeM oxBaueHO KoHIenuueil. HaydHble rumores3sl 1o
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CBOCH JIOTHYECKOHN PONH SBIAIOTCS CBA3YIOIIMM 3BEHOM MEXKIY «3HAHHEM»
U «HE3HAHHWEM», OTCIOJIa POJIb TUIIOTE3 B IMPOIIECCaX HAYIHOTO OTKPBITHS: 110
CBOEH JIOTHYECKON POJIH THIIOTE3BI — ATO «(opMa pa3BUTHS €CTECCTBOIHAHMUSA,
TIOCKOJIBKY OHO MBICTHT». 10 ckaszan @.Durensc [6, c. 207].

Ha orpoMHy0 pomp THIOTE3bl Ui 3aJadd  «BCKPBIBATH 3aKOHBI
pa3BuTH» siBIeHUHA yka3siBan u J|.11.Mennenees [7, c. 151]:

«TakoBo cBoiicTBo runore3. OHM Hayke W OCOOCHHO €¢ HW3yUYCHHIO
HeoOxoaumbl. OHH J1al0T CTPOWHOCTD U MPOCTOTY, KaKUX 0€3 UX JOMyIIeHHS
JOCTHYb TPYJHO. BCsl MCTOpUMS HayKW 3TO MOKa3bIBaeT. A IOTOMY MOXKHO
CMEJIO CKa3aTb: JIy4llle JAep)KaTbCsl TaKoM THIOTE3bl, KOTOpas MOXET
CKa3aThCsl CO BPEMEHEM HEBEPHOIO, YeM HMKaKoW. ['Mmoresbl oOserdaroTr u
JIeNIal0T NPaBUIBHOI HAY4YHYIO PabOTy — OTBICKaHHMS HCTHHBI, KaK ILIYT
3eMJIeieNnbla o0ierdaeT BrIpaluBaHue MOJIC3HBIX PACTCHHI.

K rumoTe3aM npeapsABISIOTCS CIEAYIONINE TPeOOBAHIS:

1) Tunorte3a MOJDKHA COOTBETCTBOBATh HMEIOMIEMYCS (DaKTHIECKOMY
MaTepHuany;

2) rumoTe3a T0IDKHA 001a7aTh OOIIHOCTEIO U MIPENICKA3aTeIbHON CHIION;

3) rumoTe3a He HOJDKHA OBITH JIOTHYECKH MPOTHBOPECUUBOM.

CdhopmynupoBaHHas TUIOTe3a JODKHA 00MagaTh IpeacKa3aTeinbHOM
CUJION M TOJJICKHUT TNPOBEPKE DSKCIHEPUMEHTOM. ['MIoTe3bl SBIAIOTCA
HaYalbHBIM YCIIOBHEM MOSABICHHUs Teopuit [9].

Teopus B MMPOKOM CMBICIE€ — KOMIUICKC B3TJISIOB, HPEICTABICHUM,
ujiell, HanpaBICHHBIX HAa WCTOJKOBAaHME W OOBSCHEHHE KaKoro-imubo
SBIICHHUSA;, B OOJiee Y3KOM CMEICIIe — BBICIIAs, caMasi pa3BUTas Qopma
OpTraHM3aIlM HAYYHOTO 3HAHWS, NAIOMIas IEIOCTHOE MpPEACTaBICHUE O
3aKOHOMEPHOCTSX ¥ CYIIECTBCHHBIX CBS3AX ONpEACICHHON o0mactu
JEHCTBUTENFHOCTH — 00BekTa mawHoi Teopum [10, c. 337-339; 11]. Ilo
cinoBam B.M.JlennHa «TeopeTmyeckoe MO3HAHUE JODKHO JaTh OOBEKT B €ro
HEOOXOMMOCTH, B €r0 BCECTOPOHHHX OTHOMICHHUsX...» [12, c¢. 193]. Teopus
OTJIMYaeTCsl OT KOHLENUUH Oojiee y3KOH HampaBICHHOCTBIO, HO M OOJbIIEH
rIyOMHOM MpopaboTKu

I[To cBoeMy  CTpPOEHHMIO  TeOpusi  HPENCTAaBIAET  BHYTPEHHE
muddepeHIUPOBaHHYI0, HO IIEIOCTHYIO CHCTEMY 3HaHHUS, KOTOPYIO
XapaKTepu3ylT JIOTHMYeCKasi 3aBUCHMMOCTh OJIHMX OJJIEMEHTOB OT JPYTHX,
BBIBOJIMMOCTh ~ COJICP)KaHMsI TEOPHMHM W3  HEKOTOPOH  COBOKYITHOCTH
YTBEpKICHUI ¥ TOHATHH, BBITEKAIOMIMX W3 KOHIEMIIMH W W3 OIBITHBIX
JTAaHHBIX.
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OCHOBBIBAsACh Ha 0OW{CCMGEHHOII Npakmuke ¥ [1aBas IEIOCTHOE,
JOCTOBEPHOE, CHCTEMAaTHYECKH pPAa3BHBAEMOE 3HAHHE O CYIIECTBEHHBIX
CBSI3X U 3aKOHOMEPHOCTSIX AEHCTBUTEIBHOCTH, TEOPUS BBICTYHAET Kak
Hanboee COBEpILICHHAS ¢dopma HAYYIHOTO 000CHOBaHHUS u
MPOTPaMMHUPOBAHUST HPAKTHIECKOH nestensHOCTH. Ilpm 3TOM Teopust He
OTPaHWIMBACTCS OOOOIICHWEM OIBITA MNPAKTHIECKOW MESATENBHOCTH |
NIEPEeHECCHUEM €ro Ha HOBBIE CHTYyallMM, a CBsi3aHA C TBOPYECKOU
nepepabOTKOW 3TOro OIbITA, Onarojapss 4eMy TEOpUsl OTKPHIBAET HOBBIC
MEePCIEKTHBHI Tepe]] NPakTUKOi. OMHUpasch Ha TEOPHIO, YEJIOBEK CIIOCOOCH
CO3[aBaTh TO, YTO €II€ HE CYIIECTBOBAIO B JICHCTBUTEIBHOCTH, HO
BO3MOJXKHO C TOYKHM 3PEHHUSI OTKPBITHIX T€OpHeil 00BEKTUBHBIX 3aKOHOB. [1pu
9TOM B XOJI€ ITPAKTHYECKOTO MMPUMEHEHHS TEOPHUS CaMa COBEPIICHCTBYETCS U
pasBuBaercs. «[IpakTrka BBIMIE (TEOPETHUECKOTO) TO3HAHMUS, OO OHA IMEEeT
HE TONBKO JOCTOMHCTBO BCEOOIIHOCTH, HO M  HEHNOCPEACTBEHHOMH
JeHcTBUTENLHOCTH» [6, ¢. 195].

K Teopun npeassBIsSIOTCA TE K€ TPeOOBaHMS, UTO U K THIIOTE3aM.

B cTpykType TeopuH BBIACISIOTCS CIEAYIOINE OCHOBHBIE KOMITOHEHTBI:

1) HCXOOHYIO IMRUPUUECKYIO O0CHOBY — MHOXKECTBO 3a()HKCHPOBAHHBIX
B JIaHHO# o0JyiacTu (pakToB;

2) UCXOJHYIO MEOPEeMmUUecKyl0 O0CHO8Y — MHOXECTBO TEOPETHUECKHUX
JIONYILIEHHM, TOCTYJIaTOB, aKCHOM,;

3) n02uKy TEOpUM — MHOKECTBO JOMYCTHMBIX TPaBUJI BBIBOAA U
JI0Ka3aTeNbCTB;
4) ocnoénOll  Maccus meopemuyecKux 3HAHUI — COBOKYITHOCTH

BEIBCJICHHBIX B TCOPUH YTBEPIKICHHH C HX TOKAa3aTeIhCTBAMHU.

HcxomHBIM MaTepHanioM Uil TEOPHH SIBISICTCS WACaIM3HpOBAaHHASL
Modens  pealbHOCTH, TpeOyromas  ONpeNeleHHBIX  JONMyNICHHH |
ueanu3alyy, T.€. MPEeICTABICHUN 0 BHYTPEHHEH CYIIHOCTH SIBIEHUH. OTH
JOMYIICHUA W WIcali3alus, TakKe Kak W OOIIas HalpaBICHHOCTbH TEOPUH
3aBHCAT oT buocohCKO-MUPOBO33PEHUCCKUX YCTaHOBOK u
HETOCPEACTBEHHO OTPaXKAlT O00Ilee MHPOBO33PCHHUE aBTOPOB TCOPHIA.
Otrcioga BHIHAa BaXHOCTh (GMIOCO(CKOW IMOArOTOBICHHOCTH Y4YEHBIX-
TEOPETHKOB.

MartepuanucTuiyeckas TEOpUS JOJ/DKHA BCE SBICHHUS  OOBSCHSTH
CaMOJIBIDKCHHEM MAaTePHH U OTBEYATh HA BOMPOC, MOUYEMY SIBJICHHUE YCTPOCHO
Tak, a He WHa4Ye. B 3TOM IUlaHE TaK HA3bIBAEMBIC «3aKOHBI TPHUPOIBD)
JIOJDKHBI SIBISATBCSL CIIEJACTBHEM DJTOrO ITIOHMMAaHHWs, NOJDKHBI BBITEKATH W3
TEOpUH. OTH CIEICTBUS IOJDKHBI OBITh MHOTOKPAaTHO COIOCTABICHBI C
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(hakTHUECKUM MaTepHajoM W OBITh UM TONTBEPXKIACHHBIMU. W mpu 3TOM
JIOJDKHBI  OBITH  O00O3HAYEHBI TPAHWIBI TPUMEHHMOCTH TEOPHH H €€
CIIeZICTBHH, MO0 BCAKOE MOJOKEHHUE MOXET YTOUHATHCS 10 OECKOHEYHOCTH.
Ho B BepHO#i Teopuu 3TO yTOUHEHHNE HE MPHUBEACT K IEPECMOTPY €€ OCHOB,
MOTOMY YTO Ha KaXKIOM JTalle MaTepHaJNCTHYeCKas TEOpHsA, XOTS W He
MIOJTHOCTBIO, HO OTPaXKaeT peajbHOe YCTPOUCTBO MHpa.

C mnomoripo Teopud (HOPMYIHPYIOTCA TaK Ha3bIBAEMBIC «3aKOHBD
MaTepHaIbHOTO MHpPA. 3aKOH ecmb HeodXooumoe, Cyu,ecmeeHHoe,
ycmoiiuugoe, nosmopawuieecs OMHOUIeHue Meiicoy AeJAeHUAMU. 3aKOH
BBIPAKACT HEOOXOAMMBIC CBSI3M MEXIY IPEAMETaMH, HX COCTaBHBIMU
9JIeMEHTaMHU, MEXJIy CBOHNCTBAMHU MPEIMETOB U CBOMCTBAMHU BHYTPHU HUX.
3aKoHbI, BRIPAXKAIOIINE CYIIECTBEHHYIO CBSI3b MEXKY COCYLIECTBYIOIIUMHU B
MPOCTPAHCTBE TpPEAMETaMH, 3TO 3aKOHBI (YHKIMOHHPOBAHHS (HAIpUMED,
3aKOH BCEMHPHOTO TATOTSHHs). 3aKOHBI, BEIPAKAIOUINE TEHACHIIHUIO,
HAIPaBJICHHOCTh WM TOPSNOK CIICAOBAaHHUS COOBITHH BO BPEMEHH €CTh
3aKOHBI PA3BHUTHSI.

«[loHsITHE 3aKOHA €CTh OJJHA U3 CTYICHEW IO3HAHUS YeIOBEKOM €IMHCTBA
U CBSI3H, B3aHMO3aBHCHMOCTH H IIEIFHOCTH MAPOBOTO Tiporieccay [6, c. 135].

3aKoHBI MOTYT OBITH 0OJice OOIIMMH, PACIPOCTPAHSIONINECS Ha MHOTHE
OTpaciu 3HAHUW, HaMpUMep, 3aKOH COXPAHEHUS MaTepud WIM 3aKOH
COXpaHEHHUS SHEPTUH, WK MeHee OOIIUMHU, AEUCTBYIONTUMH B OTPaHUYCHHON
00nacT ¥ M3y4aeMbIMH OTAEIbHBIMH KOHKPETHBIMU HAayKamH.

OnHM 3aKOHBI BBIPAXKAIOT CTPOTYIO KOJMYECTBEHHYIO 3aBHCUMOCTH
MEXIy SBICHUSAMH, HAPUMEp, TOT K€ 3aKOH BCEMHPHOTO TATOTCHHUS WU
3aKOHBI ANEKTPOMATHETH3MA, Ipyrue 3aKOHBI HE ITOITAFOTCS
MaTeMaTHYECKOMY BBIpaKEHHUIO, HAIPpAMEp, 3aKOH €CTECTBEHHOTO OTOOopa.
OpHako TociielHee YTBEPIKACHNE HE TOYHO, IMMOCKOIBKY 3aTPYAHEHUS 371eCh
CBsI3aHBl BCETO JIMINb C HEIOJHOTOM 3HaHMH. Ha OCHOBaHMM ITO3HAHUS
3aKOHOB  JOCTHTAeTCS  MpeOBHICHHE  OYOyIIero,  OCYIIECTBISETCS
MIPETBOPEHHUSI TEOPUHU B TIPAKTHKY.

Konnenmuu, rumoTe3bl, TEOPUU H 3aKOHBI €CTh 3BEHbsI OJHOW IIETH
MO3HAHUS TIPUPOJIBL.
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7.4. Memacpuzuka u ouanekmuxa. OmnocumenbHocmso
ucmuHbl

Kak w3BecTHO, Memagpusuka — 3TO METOJ NOAXOAA K SBICHUAM
IPUPOIB! U OOIIECTBA KaK K OTACIbHBIM, H30JMPOBAHHBIM APYT OT APYra U
HEM3MEHHBIM BO BpeMeHH. Mertadu3uka OOBIYHO IIPOTHBONOCTABISIETCS
ouaneKkmuke, KOTOpasi paCCMaTPUBACT SABICHUS B MIPOILIECCE UX CTAHOBIICHNUS,
pasBUTHSL U YHHYTOXXEHHUS M BO B3aMMOCBS3SIMH C APYTHMH SBICHUSIMH
HPUPOJIBL.

B ¢unocodckoii nuTeparype yCTaHOBHIIOCH OTPHUIATENILHOE OTHOLIEHUE
K MeTau3MKe Kak K HEHayYHOMY METOJy, HENPaBOMEPHO YIPOILAIOIEMY
JIeCTBUTENBHOCTh. B 3TOM ecTh omnpesesieHHas A0JS UCTHHBI, MOCKONIBKY
KaXJl0€ SIBJIGHUE Ha CaMOM JeJie HAXOJUTCSA B HEMPEPHIBHOM M3MEHEHUH U
MOCKOJIBKY HU OJMH NpeIMEeT U HU OJHO SIBIEHHE HE MOTYT CYILECTBOBATh
M30JMPOBAHHO OT JPYTUX NPEIMETOB H SBICHHH.

OnHaKo ONHOBPEMEHHO CIIEAYET 3aMETHTh, YTO IIOIBITKA IIpOaHa-
JIU3UpOBaTh 000N NMpEeIMEeT WM SBICHHE BO BCEM MHOTOOOpaswH HX
Ka4ecTB, Ja eIle C y4eTOM BCEX M3MEHEHHH M BO B3aHMOCBS3U CO BCEMH
JIPYTHUMHU TpeMETaMH W SBICHUSMH 3apaHee OoOpeueHa Ha MPOBA: YHCIO
CBOHCTB y KaXIOI'O IpeIMeTa M y JI000ro SIBICHHS OECKOHEYHO BEIHKO,
YHCIO B3aMMOJACHCTBYIOUIMX C HUMH OKPY)KAIOUIMX IPYTHX HPEAMETOB U
SBJICHUH TOXE OECKOHEYHO BEIMKO, M YYECTh BCE MX HEBO3MOXHO. A
MO3TOMY ONMCaHHE JIF0O0TO MpeaAMeTa WIIH SIBICHHS HOCUT OTPaHUYEHHBIN
XapakTep W, CleIoBaTeNIbHO, MeTadu3nyHo. To e OTHOCHTCS U K JII0OBIM
HCCIICIOBaHUSAM.

W3 u3noxeHHOro CIeIyeT, YTO TpU U3YyYCHHHU SIBIICHUH
MeTahU3UIECKUi TMOAX0J Tak *Ke HeoOXOIUM, Kak M AWAICKTHIECKUI
METO/l, ¥ YTO OHH JOJDKHBI PAIIMOHAIIEHO COYETATHCH.

Xopommuii mpuMep B 3TOM BOIIPOCE [JAIOT COOTHOLICHUS CTATHKH M
JVMHAMHUKHA B MEXaHHUKE.

Kak mu3BecTHO, M3ydeHHE MEXaHWKU HAUMHACTCS CO CMAmuKu — paszena,
MOCBAILICHHOTO H3YYEHHIO PaBHOBECHs MaTepHANbHBIX TeJ IOJ JeiicTBHEM
cuwit.  CTaTuky pas3lensioT Ha TEOMETPHYECKYI0 H aHAJIUTHYECKYIO.
T'eomempuueckaa cmamuxka OCHOBBIBaCTCS Ha TPEJICTABICHHUAX O
MexaHuyecKoll cucmeme, Kak 0 HEKOTOPOH IeOMETPHUUECKOW COBOKYITHOCTH
paccTOSIHUI MEeXAy MaTepHaIbHBIMH TOUKaMU. OTH PACCTOSIHUS BBIPa’KEHBI
JacTAMH MEXaHHYECKOW CHCTEMBI, MPEACTABISIONIMMU a0COIIOTHO TBEPIOE
TEJO, HE MOJBEP)KEHHOE HUKAKNUM JIeopManusiM.
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K oCHOBHBIM MOHATHAM CTATHKH OTHOCSITCS MOHSITHS O CHJIE, O MOMEHTE
CHJI OTHOCHUTEIBHO LIEHTPA U OTHOCUTEIBHO OCH M IOHATHE O Mape CHIL
Cuutel B MEXaHHYECKOH CHCTEME TPHIIOKEHBI K OTACIBbHBIM ee ToukaMm. Ecim
K TaKOH TOUKE MPHIIOKEHBI ABE CHJIBI, JCHCTBYIOIIUE MO HEKOTOPHIM YIJIOM,
TO OHM CKJIAABIBAIOTCS 1O TPaBWIy IapajuienorpaMMa. OTH  CHIIBI
YPaBHOBEUIMBAIOTCA  TOJBKO TOT/A, KOTAAa OHHM HANpaBICHBl TOYHO B
MPOTUBOMOJIOKHBIE CTOPOHBI W PaBHBI 10 BeiauduHe. [IpubaBneHue wiH
BBIUUTAHUE YPABHOBELICHHBIX CHJI HUYETO B TAKON CUCTEME HE MEHSET.

Ananumuueckas cmamuka OCHOBBIBAETCS Ha TeX K€ NMpPeJCTaBICHUIX,
HO OIUCBIBAeT COCTOSIHHE MEXaHMYECKON CHUCTEMBl B BHAE HEKOTOPOH
CHCTEMBI ypaBHEHUH.

HeoOxomumble ¥ J1OCTaTOYHBIE  YCJIOBUSL ~ paBHOBECHS  YIIPYro
JeopMHpyeMbIX TeJ, a TaKKe J>KHAKOCTEH M Ta3oB paccMaTpHBAIOTCA
COOTBETCTBEHHO B MeOpUU yRpyzocmu, ZUopocmamuKe u aspocmamure.

B cratuke OTCYTCTBYET NMOHSATHE ABWKEHUS TEJ, YCKOPECHHUS WM CHIIBI,
CBSI3aHHBIC C MHEPIMEH Macc, KOTOpBIE SIBIIIOTCSA MPEAMETOM OUHAMUKU —
paszena MEXaHHUKH, TIOCBSIIICHHOTO U3YYCHHIO ABMXCHUS MATCPHAIBbHBIX TEJl
NOJ ACHCTBUEM NPHUIIOKEHHBIX K HUM CHJI. B OCHOBE IMHAMUKH JIe)XaT mpu
3akona Hviomona. Ilepgvlii 3aKkon (3aKoH uHepyuu) YTBEPXKIAeT, 4YTO
MaT€puajibHasgd TOYKa HaXOAUTCA B COCTOSAHUM IIOKOSA WM PABHOMEPHOTO
JABHMI)KCHUA, CCJIM HAa HECC HC IleﬁCTBy}OT HHUKAaKHC BHCIIHUC CHJIBI; emopoﬁ
3GKOH YCTAHABIIMBACT, YTO IPU IEUCTBUU CUIbL TEJIO IIOJY4YaeT YCKOPEHUE
MPONOPIMOHANIBHOE BEJIMYMHE CHJIBI W 00paTHO IPONOPLMOHAIbHOE ee
Macce; mpemuii 3aKOH  YCTaHAaBIMBAET PABEHCTBO CHJI ACHCTBUS U
MPOTHUBOAEHCTBUS. 3/1E€Ch TOSBIISCTCS IOHATHE O KOJIUYUECHIGE OBUNCEHUSA.

3ama4n, CBA3aHHBIE C BpAIICHHEM W KPHBOJMHEHHBIMU TPAaCKTOPHIMHU
TEJN, SIBISIOTCS PE3yJIbTaTOM pa3BUTHS BTOpOro 3akoHa HeioToHa. 3mech
MOSIBIIAIOTCS TIPEJICTABICHUS O MOMEHNE UHEPYUU, MOMEHME KOIUYecmea
OsudICeHUA U T. 1.

Ha Ga3ze 3THX mpencTaBieHUl 1Mo3Ke ObLIM Pa3BUTHI MPEACTAaBICHUS 00
OMHOCUMENLHOM  OGUICEHUU, B KOTOpPOM NPUIIIOCh YYUTHIBAThH
HEPEHOCHYI0 U KOPUOAUCOBY CUNbI UHepyuu. A eue TMo3ke Obun
chopMyIHpPOBaHbl TaKWE TEOPUH, KAK meopus KoleOanuii, meopus
ycmouuugocmu 06UdNCeHUs, Meopus yoapa, MexaHuKa mein nepemenHol
Maccol v Ip.

IIpn 3TOM 1pM penieHuH Kakaoi KOHKPETHOH 3aJadM HCCIIe0BATEII0
HPUXOIUTCS POPMYITHPOBATD ZPAHUYHbLE YCAOBUSA, YTOOBI OTPEIIUTHCS OT
BCEH CHCTEMBI BHEIITHUX BO3/ICHCTBUH, a TAaK)Ke HAUANbHbLE YCA08USA, ITOOBI
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OTPEMNTBCS OT TEX MPOIECCOB, KOTOPHIE MMEJIHM MECTO B CHCTEME 0
Havajla pacCMaTpHUBAEMOTO 3Tana JBIDKCHUS Tena. TakuM oOpa3om, UMeeT
MECTO IMARHOCMb PA3BUTHS TPEACTABICHUH 00 H3ydyacMOM SIBICHUU:
CHaJaja MpeCTABICHUE O CTATUYECKOM YCTPOWCTBE CHCTEMBI, a TOYHEE 00
ero (u3MIECKOW MOJENH, 3aTeM INpeACTaBIeHHE O (OopMax €€ IBIKCHHHU,
3aTeM IPEACTaBICHHE O TPAHWYHBIX M HAYAIBHBIX YCIOBHSIX 3TOTO
JIBIDKEHUS, 3aT€M NPEACTaBICHUS O COIYTCTBYIOIIMX O3TOMY JBUKEHUIO
o0CTOsATENBCTBAX, HAIPUMEP, O TPEHHH B MeCTaX COCIUHEHHs YacTei
cucTeMbl U T. 1. 1 Ha KaXa0M 3Tame 3TOro PacCMOTPEHUS IMPUXOIUTCA
00OCHOBBIBaTh TOT KPYT SIBICHHH, KOTOPBIH YYUTHIBAETCS, IOTOMY 4YTO
yuecTh Bce 0OCTOSTENbCTBA, CBSI3aHHBIC C KAXKIBIM ATAllOM, HEBO3MOXXHO B
npuHOUne. OTo U ecTh Meradusnka. Ho cam QakT mosTamHoro yroyHeHus
MIOBE/ICHHUS CHCTEMBI II0 MEpE ydyeTa ¢ NTUHAMHKH C IPHUBJICUCHHUEM BCE
Gospiero uWmciia OOCTOSATENBCTB €CTh AHAICKTHKA. VI3 TNpHBEAEHHOTO
NpUMepa BHAHA NPUHLIUMNHAIBHAS HEOOX00UMOCHL COUEMAHUA MEmOo008
Memagu3zuku u OuaneKmuKu, a BOBCE HE UX MPOTUBONOCTABICHUS.

K »stomy e Bompocy mpHUMBIKaeT mpobiemMa aOCONMIOTHOW u
OTHOCHUTEJIFHOI NCTHH.

Abconromnan u omuocumensnas ucmunvt — Qunocodckue MOHITHUS,
OoTpaxkarouue rpolecc MO3HAHMUS  pealbHOM  JEHCTBUTEIHLHOCTH.
Juanekmuueckuii  mamepuanusm  paccMaTpuBaeT — IIO3HaHHE  Kak
I/ICTOpI/I‘-IeCKI/Iﬁ npouecc ABUIKCHUA OT HE3HAHUA K 3HAHUIO, OT 3HaHu#A
OTJENBHBIX ABJICHUH, OTAEIBHBIX IPOLIECCOB K Oojee MoiaHOMY 3HaHMIO. Ha
IpUMepe pa3BUTUS MEXaHHKH 3TO Xopomo BHAHO. OxHAako TO XKe
MPOUCXOJUT BO BCEX 00JIACTSIX 3HAHUSL.

Ha xaxgom sTamne pa3BuUTHS MBI y3HaeM JIIOOOH NpenMET WM SIBICHUE
JMIIb YaCTHYHO, /1a €IIe B 3aBUCHMOCTH OT IIOCTABJICHHOHW HCCIIEIO0BAaTENEM
neny. CMEHa LETU BIIOJIHE MOJKET IIPUBECTH K CMEHE NPEICTABICHUH O
npeaMere, Koraa OyayT M3ydaTbCsi HE T€ CTOPOHBI MpEeAMETa, KOTOpBIC
ObUIM M3YyYeHBl B CBSI3M C paHee IOCTaBICHHOM Ieibio, a Apyrue. OTo
CIIPaBCAJIMBO JIsI BCEX NPEAMETOB U SIBJICHUI TNPUMEHUTEIIBHO K JTIFOOBIM
YPOBHAM OpraHu3anvu MaTCpuu.

AHanu3upysi mporecc mo3HaHus, JIeHuH 3amerun, 4to «B Teopum
MO3HAHMS, KaK M BO BCEX APYIHX 00JACTSAX HAYKHU, CIEAYET PpaccyKAaTh
JUAJICKTUYCCKH, T. €. HE€ MNpeArnojaratb rortoBbiIM M HCU3MCHHBIM Halle
MO3HaHME, a pa3dupaTh, KAaKUM 0Opa3oM M3 HE3HaHWs SBISETCS 3HAHME,
KakuM 00pa3oM HEIOJIHOE, HETOYHOE 3HAHNE CTAaHOBHUTCS Bce OoJiee IMOTHBIM
1 TOYHBIM®[12].
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K sTomMy MoxHO 1m00aBHTH, YTO HHKakas 0O0JacTh HAYKH HE IOJDKHA
OCTAHABJIMBAThLCS B CBOEM pa3BUTHM. Hayka, nmepecTaBiuas CUCTEMaTHYECKH
pa3BUBaTBCA, TepecTaeT OBITh HAYKOH, BBIPOXKAAACH B CHCTEMY IOTM,
3aBEOMO OIPAaHMYEHHBIX M0 MX NPUMEHUMOCTU. IMEHHO 3TO U IMPOU3O0IILIO0
C TEOpeTHUYeCKON (PM3UKON, MPU3BaHHON OBITH (hIaTMAaHOM €CTECTBO3HAHUS,
a BMECTO ATOTO CTaBIIeH OaphepoM Ha ITyTH €T0 Pa3BUTHSL.

To, 9TO MPOM3ONLIO C TEOPETUUCCKOM (Pu3uKOoi B XX CTOJCTHU HEINb3s
JaKe IPUPaBHATH K MeTadusnke, KOTOpas SBISETCS HAyaJbHBIM ATaroM
mo0bIX  uccnenoBanuii. CoBpeMeHHas TeopeTHdeckas (U3MKa MPOCTO
OTKa3zajach OT caMOW (M3MKH W II03TOMY BOOOIIE HE MOXET CUHMTATHCS
HayKOH.

7.5. @akmul u ux mpaKmoeKka

Kak cnpaBennmBo 3aMeTH COBETCKMH HM300peTaTrenb —pajuosioKaTropa
I1.K.OmenkoB B cBocii kuure «Kus3up u Meuta» [13, ¢. 151-176], vu ogun
(axT cam 1o cebe HUYEro He 3HAYUT, ITOTOMY YTO KaXKAbIH (QakT TaeT JIUIb
OTHOIICHHS BEJIMYHH JPYT K Apyry. OAMH U TOT e (akT BocxoJa M 3axoja
ComHna, HaONIONABIIMIACSA THICSYCICTAAMH, HWCTOJNKOBBIBAJICS — CaAMBIM
pa3nmuyHbIM  crocoboM.  To ke OTHOCHTCS M K JIOOOMY Jpyromy
H30JIUPOBAaHHOMY (DaKTYy.

Tak ke, Kak dYepe3 OrpaHUYCHHOE KOJIMYECTBO TOYCK Ha JHCTE OyMaru
MOXET OBITh TPOBENCHO OECUHCIIEHHOE MHOXKECTBO IDIABHBIX KPUBBIX
BEICIIIETO TIOPSIKA, JIF000e KOHEYHOE YHCIO0 (DAKTOB MOXET BIIMCHIBATHCS B
OecunciIeHHOE MHOXKECTBO TEOPHH. A, KpOME TOTO, KaXIbli (PakT He UMeeT
MOJIHOM TOCTOBEPHOCTH, TOCKOJBbKY HMEIOTCSl TOTPEIIHOCTH HAOII0IeHUH,
NPUCTPACTHOCTh HAOMIOAATENs] W HEyYTeHHbIE (AaKTOPBI, COMYTCTBYIOIINE
M000MY DKCTIEpUMEHTY. [1Jisl TTIOBBIIEHHS JOCTOBEPHOCTH HYXKHO YUUTHIBATH
Bce OOJIbIIIe TapaMeTPoB, KaK CaMOil CUCTEMBI, TaK U OKpY’KaloIleH cpersl U
JIPYTHUX CUCTEM, B3aMMOAEHCTBYIOIIMX C UCCIEAYyEeMOil.

[To otHOmECHMIO K MIOOOMY (DaKTy BO3HHKAIOT CIICAYIOIIHAE TPOOIEMBI:

1) ycTaHOBIIEHUE CTETICHU TOCTOBEPHOCTH CaMOT0 (haKTa;

2) BBIJCIICHIE IPUYHH, TIOPOIUBIIHNX TAHHBIA (HaKT;

3) TpakToBKa (hakTa;

4) hbopMynEpoOBaHUE CICICTBHIA, BRITEKAIOMINX U3 (DaKTa.

HyxHO 3ameTuTh, YTO JajieKO HE BCETJa MCCIEI0BaTeNN OOBEKTHBHO
OTHOCSTCSl K JIOCTOBEPHOCTH MOJYYEHHBIX UMM WU HAOJII01aeMbIX (DaKTOB.
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IIpuxoxutcss mpu3HATH, YTO HE BCE HKCIEPHMCHTANbHBIC (DAKTHI, KOTOPBIE
CUHMTAIOTCA «XOPOIIO YCTAaHOBIECHHBIMHM», Ha CaMOM [elle  SIBIAIOTCS
TakOoBBIMH. Hampumep, 1O OTHOLIEHHIO K SKCIEPHMEHTaM C 3(PHUPHBIM
BETPOM, KOTOPBIM OBUI TpoBeneH MaiikenbCOHOM W Mopimu, B Hayke
YCTaHOBHJIOCHh MHCHHE O HEM, KaK O «HYJIEBOM PE3ylbTaTe», T. €. Kak 00
9KCIIEPUMEHTAILHOM HOATBEPXKICHUH OTCYTCTBHS 3(HPHOTO BETpa M TEM
caMbM 00 oTcyTrcTBHM 3dupa B mpupone. Mexny Tem, Oojiee MO3JHHE U
Oonee TIIATENbHBIE OKCIEPUMEHTHI, IIPOBEACHHBIE TeM ke Mopiuu
COBMeCTHO ¢ MmwgepoM, a 3ateM MwmigepoM U elle MO3KE CaMuM
MaiikenbCOHOM Jany MOJOXKHUTEIbHBIM pe3ynbTaT, KOTOPHIM He Ovin
HpU3HAH «HAYYHOU obujecmeennocmypion. C TeX NOP cuumaemcs, 4to
«HYIJIEBOM pe3ynbTaT» SKCIEpUMEHTOB MalikeabcoHa U Mopiu — Xopoio
YCTaHOBJICHHBIH (DakT, XOTS HA CAMOM JeJie Ul TAKOTO YTBEP)KACHHS HE
TOJIbKO HET OCHOBAaHUH, HO 3TO €CThb IpsMasl JIOXKb, Hay4Hbl noajsor. K
COXAJICHHIO, TIOMOOHBIX CIy4aeB HEMAJO.

IIpn ananmse (akTOB pe3yNbTATOB PA3NUYHBIX SKCIEPHMEHTOB BCETIA
BO3HHKACT NpoliIeMa YCTaHOBICHHS TPUYHHBI IO NOTYYCHHBIM CIIEACTBHAM.
W 3xeck cnegyeT OTMETUTB, YTO OJHO3HAYHO 3TOrO CAENIATh HENb3s, TaK KaK
K OJTHOMY M TOMY K€ CJIEICTBUIO MOXET NPHUBECTH pa3ludyHas KOMOMHAIUSA
NPUYUH. 371eCh MOXKHO MPHUBECTH MPOCTON apudmerndeckuii npumep. OmaHO
U TO )K€ YUCIIO MOJKHO IOJIy4UTh, CYMMHPYS JIF000€ KOJTHMYECTBO HCXOMHBIX
yucen, Hanpumep, 1 +6=7;2+5=7;3+4=7urt. 1. Hmes pe3yabrar —
7, HEBO3MOXXHO OJHO3HAYHO YCTAHOBUTh, KaKME€ MMEHHO CllaraeMble Jajli
3TOT pe3ynbTaT. PakT HAMUIO, a MPUYMHBI O€3 JOTIOHUTENBHBIX OTOBOPOK
WY COTIOCTABIICHNUS C APYTUMH (DaKTaMH YCTaHOBHUTH HENb3S.

MeHsis  ycloOBUSL TPOBEACHHS O3KCIEPHMEHTa, MOXHO JOOUTHCS
U3MEHEHHUs CIEJCTBHI MPU COXPAaHEHHMU TeX K€ MPHYUH, MOTOMY YTO CaMU
YCIIOBHS, B KOTOPBIX MPOTEKAET M3y4aeMOe SIBJCHHUE, TAKXKe BBICTYNAIOT B
KauecTBE NPUYMH ITOTO SIBICHUS, XOTS, MOXET OBITh, W MEHee
CYIIECTBEHHBIX, YE€M TJIaBHAsl €ro NpuuuHa. TakuMm o0pa3oM, BBIJEIICHUE
HEKOTOpOro  OmpeneseHHOro  (akropa, Kak OCHOBHOW  NPUYHHBI
paccMaTpUBaeMOro CJIEJACTBHs, JOCTaTOYHO YCJIOBHO M BCETAa JOJDKHO
TIIATENEHO 000CHOBBIBATHCS M MHOTOKPATHO TEPENPOBEPSITHCS.

IlosToMy s yCTaHOBICHMS MPUYUHBI HEOOXOAMMO B IIHPOKUX
mpezieslax  BapbHPOBATH YCIOBHS IKCIEPUMEHTOB C TEM, YTOOBI peasbHO
BBISIBUTH T€ OCHOBHBIE (D)aKTOPHI, KOTOPHIE JIOJDKHBI MPUBOJIUTH K HY)KHOMY
pe3ysbTaTy, ¥ OINPEAEINTh TE€ YCIOBHS, IPU KOTOPHIX 00ECIeunBaeTCs MX
MOBTOPIeMOCTh. O4eHb YacTO B SKCIEPUMEHTaX IPEHEOpEeraloT BHEITHUMHI
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YCIOBUSIMH, Harpumep, BIMSHUEM TEMIICPATypHI, BIIAXXHOCTH,
BCEBO3MOXKHBIX II0JICH, OKa3bIBAIOLINX BJIMSHME HA XOA SKCIEPHMEHTA. A B
pe3ysbTaTe W BBIBOJBI O PEATBbHBIX MPUYMHAX, BBI3BIBAIOIINX IOyYCHHBIC
PE3yJIbTATHI, OKa3bIBAIOTCS] HEBEPHBIMH.

Ocobo crmemyeT OCTaHOBHUTBCS HA  MIPAKMOGKE  TIONYyYCHHBIX
9KCIIEPUMEHTANBHBIX pe3ynpTaroB.  Kak mpaBmio, cama IOCTaHOBKA
SKCHEPUMEHTOB, €CIH TOJIBKO pPeub HE MJET O CIydallHbIX HaXOJKax, 4To
TOXE OBbIBaeT, TOTOBHTCSI Ha OCHOBAaHMU HEKOTOPBIX TEOPETUYECKUX
cooOpaxkeHnid. OT DKCIIEPUMEHTa HCCIIENOBATeIN JKAYT OIPEAEICHHOTO
pe3ynbTata, U KOTAA OKHIAEMBIH pe3yibTaT IOJIy4eH, TO COOOIIaeTcst o
TOM, 4YTO TEOpus, Ha OCHOBAaHHMM KOTOPOH MOIYy4eH 3KCHEPUMEHT,
noaTBepxkaeHa. OJHAKO HAa caMOM Jiesie 3TO HEBEpHO B KOpPHE, IOTOMY YTO
OIVH M TOT € PE3YyNbTaT MOXET OBITH NpEICKa3aH Pa3sHBIMH TEOPHIMH,
YHCIIO X TPHHIUNHUAIBHO HE OTPaHUICHO.

Tak, mocTaBIeHHBIE IS MOATBEPXKICHHUA TEOPUH OTHOCHTEIBHOCTH
9KCTIIEPUMEHTBI,  YCIIEXH  KOTOPBIX  OJHO3HAYHO  TPAKTYIOTCA  Kak
«OnecTAmue» MOATBEPKACHUS IMEHHO 3TOH TEOPHH, Ha CaMOM Jiene Ooiee
WM MEHEE COOTBETCTBYIOT TaK HA3bIBAEMbIM «IIpeoOpaszoBaHusM JlopeHmay,
KOTOpble  JajdM  OCHOBY  MaTeMaTHMYecKOMy  ammapary  TEOpUH
OTHOCHUTEJIEHOCTH.

OnHako, Kak yxXe YINOMHHAJOCh, CaMH 3TH INPeoOpa3oBaHUS  ObLIM
nonydeHsl JlopeHueM 3a rog A0 CO3JaHHA TEOPUM OTHOCHTENBHOCTH H
UCXOIUIA U3 COBEPLIICHHO IPOTUBOIOJOXKHBIX  IIOCBUIOK:  TEOpHUS
OTHOCHUTEIIFHOCTH OWHINTeHHa oTBepria d>dup, a Teopus JlopeHma
UCXOAMIAa W3 Hanuuusi B Tnpupone oHdupa. Tak Kakylo XKe TEOPHIO
CIOATBEPKAAIOTY PE3yIbTAThl IKCIIEPUMEHTOB, DiHIITEHA MK JlopeHua?
[lostoMy axcnepumenmsl, Oaswiue oOmpuyamenbuvlil  pezyibmam,
UCXOOHYIO Meopuilo YHUUMOMNCAIOm, a O0asuiue ROJOIHCUMETbHDL
pe3ynibmam He ROOmMEEPHCOAIOm  meopuio, a 6cez0 JIUULb  He
npomueopeuam ei.

Takum 00pa3zoM, TpakToBKa (hakTa JOJKHA IPOU3BOIUTHCS HE TOJBKO Ha
OCHOBE HCXOJHOM TeOopuM, HO H M3 BCEro OIBITA, HAKOIUICHHOTO
€CTECTBO3HAHUEM, M U3 €r0 MaTepUaAIUCTHYECKOH (uitocoduu, npoBepeHHO
MHOTOJIETHEN MPAKTUKOM.

VW, HakoHel, CIEICTBUS, BBHITEKAIOUINE W3 TPAKTOBKH pPe3yJIbTaTOB
9KCIIEPUMEHTa, JOJDKHBI JaBaTh, B CBOIO OdYepellb, MOBOJ JUIl HOCTAaHOBKU
HOBBIX JKCIEPHMEHTOB, /I MOCTPOEHHS HOBBIX THIIOTE3 M TEOPUH, I
CO3/JaHUSI HOBBIX YCTPOMCTB M INIPUMEHEHHS HX B NPHUKJIATHBIX 00JIacTsX.
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N6o ¢dynnamenranpHas Hayka, TeMm OoJiee, Takas, KaKOBOW SIBISETCS
€CTEeCTBO3HAHHUE, CIYXKHUT sl TOro, 4YTOObl W3 HEe, B KOHIE KOHIIOB,
MPOUCTEKANa MPAKTUIECKask M0JIb3a AJIsl YeJIOBeKa.

7.6. IIpuyunnocme u cayyaiinocms 6 ecmecmeo3HaHuU

B wmumpe neiictByer HempepslBHasS [eNb MPUIHHHO-CIECICTBEHHBIX
B3aUMOJCHCTBUIA: COBOKYITHOCTh TPHYHH TMPHUBOAUT K HEKOTOPOMY
CJIEJICTBUIO, HO CaMO 3TO CIEACTBHE SIBISIETCA MPUUMHON JIs MOCIEayoIen
LENOYKH CIeACTBUI. Mup ecTh 3aKOHOMEpPHOE JBH)KEHUE MAaTEpHH, U Hallle
CO3HaHHUE, Oyy4YH MPOIYKTOM MPHUPOJBI, B COCTOSHHH TOJIHKO OTPAXaTh ATy
3aKOHOMEpPHOCTh. OnHako (aTaabHOCTH B  NPUYHHHO-CIICIACTBEHHBIX
OTHOIICHHUAX HET, TaK KaK BO MHOTHX CJIy4asX MOXKHO BMEIIATBCS B XOJ
COOBITHI I I3MEHUTH COCTAB NMPUYNH, TO0OABUB MK yOaBUB MX, TEM CaMBIM,
W3MEHHB CJIE/ICTBHE B HY)KHOM HaIpaBJICHUN.

B3anMmooTHOIICHUS npuuuHHOCMU Y C/Iy4aiiHocmu Beera ObUTH OTHUM
M3 Ba)KHBIX MOMEHTOB IIO3HAaHHS. B JIF000OM SIBJICHHH 00IlEe KOJIMYECTBO
B3aMMOJICHCTBYIOIINX 3JEMEHTOB OSCKOHEYHO BEIUKO, W IO3TOMY BCE HX
y9ecTh HEBO3MOXHO. OpmHako B OONBIIMHCTBE CIy4aeB pEIIAOIINM,
OCHOBHBIM  SIBJIIETCSl OTPAaHUYCHHOE KOJIMWYECTBO DJJIEMEHTOB, W HX
B3aUMOJICHICTBAE MOXET OBITh PEaJbHO MPOCIEKEHO. Toraa CTaHOBHTCS
MOHSATHBIM, KaKHE B3aMMOJCHCTBHS M KAKMX UMECHHO 3JIEMCHTOB BBICTYIMAIOT
KaK MPUYHMHBI SBJICHUSA, a KaKHUE OKa3bIBAIOTCS CJICICTBHEM J3THX MPUYHH.
[Ipu 3TOM npuuunvl eécezoa npeduwtecmeyiom caeocmeulo W VCKIIOYSHUN
31ech ObITh He MoxeT. CreacTBUe BCETlia MOSBISETCS HOCAe TIPUUUH U
HUKOT/Ia 10 HUX. Ecim Takoe Bce e CIydaercs, TO 3TO O3HAYaeT, 4To
CYIIECTBYET NIpyTasi, BO3MOYKHO HEsBHAS IETIh MPUINH, KOTOPasi U BEI3BIBACT
9TO CIIEACTBHUE, a TO, YTO BHEITHE KAXKETCS MPUIHHON, TAKOBOH HE SIBISCTCA.

Hanmmame  HexoTOpoil  HEONMPEHNENCHHOCTH B I[ENH  IPUYHHHO-
CIICZICTBEHHBIX OTHOUICHWHA TOBOPUT O HEMOJIHOTE WCCIICIOBAHUS TPUIMH.
[IpyuvHa HUKOTJA HE CYIIECTBYET B YHCTOM BHJE, OHAa COMPOBOXKAAETCS
JPYTAMHU CKPBITBIMH TPUYUHAMH WJIH YCJIOBUSAMH. VIMEHHO MOTOMY, YTO
y4ecTh BCE B3aMMOJICHCTBYIOIIME DJIEMEHTHI B SIBICHUW HEBO3MOXKHO, B
CJIEJICTBUSX MOTYT MPOSBJIATHCS OTKIOHEHUS OT T€X 3HAYCHHU, K KOTOPBIM
MPUBOJAT OCHOBHBIC MPUUYUHHBIC (PakTOphl. [Ipo Takue OTKIIOHEHUS PUHSITO
rOBOPUTH, YTO OHM CilydaiiHbl. Ha caMoM Jese OHU SIBISIOTCS CIEICTBHUEM
HEYYTCHHBIX (AKTOPOB, BIMSIONIMX HAa OOIIWI pe3ynbTar, W 3ajgada
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HCCIIENOBATENd 3aKII0YacTCs B OTHACICHUM OIHUX NPUYMH OT JPYyTrUX MU
YCTaHOBJICHHM 3aKOHOMEPHBIX INPUYHHHO-CICICTBEHHBIX OTHOIICHHH B
SIBJICHUSIX.

CymiecTByeT MHOXECTBO METONOB, C IOMOIIBIO KOTOPBIX TaKHe
«CITydaifHbIe» BEMMYMHBI MOTYT ObITh OTOpomieHbl. OXHMM W3 TaKHX
METOJIOB SIBIAETCS CTaTHUCTHYECKas 00paboTKa pe3ysNbTaTOB H3MEpPEHHIA.
Yepenusss pe3ynbTartel OOJBLIOrO 4YMCIA M3MEPEHHH, MOXHO BBLACIHUTD
MOBTOPSIOIIMECS ~ CHCTEMaTHYeCKHEe  pe3ynbTaThl M OT(WIBTPOBATH
HeCUCTEeMaTH4eCKUe, TeM CaMbIM, OTIEINB  OCHOBHOM pe3yapTal  OT
«CILy4alHBIX» BO3JEHCTBUN.

Crencraue, SIBISSCH Pe3ybTaTOM MPUYUHEI, B CBOIO OYepelb BIMSET Ha
COCTOSIHME TpHYMHBL {71 TOro 4toOBl BBI3BaTh HEKOTOPOE CIIENICTBHUE,
NPUYUHHBIA (AKTOp MOJDKEH 3aTPAaTHTh HEKOTOPYIO 3HEPTHIO, TEM CAMBIM
ocmabmssick.  34eCh HUMEET MECTO OMPUUAMENbHASA O0OPAMHAA C6A3b,
KOTOpasl [JaleKo He BCETAa YYUTHIBACTCS NPH AHAIN3C NPHIMHHO-
CIIEZICTBEHHBIX OTHOMmECHHHA. OMHAKO HAIMYMEM TakoW OOpaTHOW CBS3HM HE
Bcerga MOXHO mpeHeOpeds. Hampmmep, opOurta 3emim ompenesseTcs
COJIHEYHBIM TIPUTSDKCHHEM W SIBIISCTCS CIICACTBHEM IPHUTSDKEHHS — 3eMIN
Conmunem. Opnako mputrskeHne CoJHIA CO CTOPOHBI 3eMJIM 3aCTaBiSeT
cmemarbcds ¥ ConHue. VYuurtbiBasg, uTo Macca CoJHI@ MHOTOKpPaTHO
MPCBBIIIACT MAaCCy 3eMJ'II/I, B OOJIBINIMHCTBE pacy€ToB TAaKUM CMCHICHUEM
MOXXHO IpeHeOpeus. Ho Ha caMoM Jere, OHH BpalaloTcs BOKPYI OOLIEro
LIEHTpa Macc, M B pacyeraXx BEKOBBIX BO3MYILUEHUH OpOUTHI 3eMJIH 3TO
00CTOATENLCTBO HYXXHO YUYHUTBHIBaTh. TeM Oojiee 3TO KacaeTcsl TSDKENBIX
TUTaHET.

JIroGomBITHA POJIB CITyYaHOCTH B OTKPBITHH 3aKOHOB €CTECTBO3HAHHUSL.

«[loutn Bce BeMMKOE, 4YTO y HAC HWMeeTcs B HayKe, — TOBOPHI
KpYNHEUIINI HEMENKUH eCTECTBOUCIBITATENb U HUCTOPUK Buibrensm
OctBanba (1858-1932), — HaiifieHO OpPU TMOMOIIM TAKOTO HEOXKHUIAHHOTO

MOMOIIIHUKA, KakuM sBistercss rocrnofauH Ciydaity. OgHako BHUMAaTelIbHOE
W3y4eHUE HCTOPHHM ECTECTBO3HAHHMsA YyOEKJaeT Hac B TOM, 4YTO KaXIoe
OTKpBITHE OOYCIIOBJICHO, IPEXKAE BCEro, CaMHM OOBEKTOM INPHPOABI H
MpOIIEHHBIME  TIepel 3THM d3TamaMu. Kaxkaoe OTKpbITHE TOTOBUTCS
TPYAOM MPEALIECTBYIOMNX MOKoJeHUH. O3apeHne Wi HaX0Ka MOSBISIOTCS
TOT/A, KOT/Ia HJIEH YXKE HOCSTCS B BO3yXe», HHAaUe UCCIIE0BAaTEeNb MPOCTO
ux He 3ameTuT. U3BectHbll pycckuil ydenblii KnuMeHT ApkaabeBuy
TuMupsizeB yTBepKIall, 4TO «HA CIIydal HATaJKUBAIOTCS yUEHBIE, KOTOpPbIE
JIETAal0T BCe, YTOOBI HA HUX HATOJIKHYTHCA». DTO CIPABEIUINBO.
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Takum 00pazoM, KaxJoe SBJICHUE €CTh CJICICTBUE MHOTHX IPUYHH, YacTh
U3 KOTOPBIX MOXKET CUUTATHCS CYLIECTBEHHBIMHM, YacTh HECYLIECTBEHHBIMH,
9TO pa3feliecHHue 3aBUCHT OT eI HCCIICAOBAaHMA, TIIyOMHBI TO3HAHUA,
(rmocohckoi MOATOTOBKH UCCIIEAOBATEISI I MHOTHX JIPYTHX 0OCTOATENBCTB.
Ilockompky oOmee YHCIO NPHYMH, OOYCIOBIMBAIOIIMX CJICICTBUE,
OECKOHEYHO BEJIHKO, TO 3HaHWS NPUYMH Bcernpa HemonHsl. OQHAKO 3TO He
3HAYUT, YTO TAaKUX NPUYMH HeT. HU OJHOro ciencTBus, HE HMEIOLIEro
NpUYUHBL, OBITh He MoxeT. CienoBarenbHO, CIy4ailHOCTh HE €CTh
YCTPOMCTBO MHpa, KaK 3TO YTBEP)KAAeT COBPEMEHHas TeopeTHdYecKas
(u3KKa, a BCEro JIMIb HEMOJIHOTA HAIIMX 3HAHHH.

7.1. Codepotcanue u hopma, popmanuzm u no3umueusm

Besikuit 00beKT 1 BCSIKHI Tporiece (IeHCTBHE) UMEIOT COJepIKaHHue U
hopmy.

CopmepkaHue  COCTaBIsIeT  KAYeCTBEHHYIO M KOJMYECTBEHHYIO
BHYTPEHHIOIO CYIIHOCTH OOBEKTa, (opMa OTpa)kaeT BHEIIHIOIO CTOPOHY
COJICpXKaHUs, B3aMOOTHOIICHHUS C IPYTUMH 0OBEKTaMH U MPOLIECCaMHU.

B ¢muyecknx cuctemax copepKaHHEM OOBEKTOB SBISETCA HX
BHYTPEHHEE YCTPOHCTBO — COCTaB 3BEHBEB, HX CBA3M MEXAy COOOH,
CTPYKTYpa, a (OpMOH SBIAETCS COBOKYIMHOCTh MX BHEIIHHX CBOWCTB, B
KOTOPBIX IPOSIBIAETCS COAEPKaHUE MO OTHOIICHUIO K BHEITHUM OOBEKTaMHU
u mpomeccaM. [lng 0OBEKTOB 3TO  Macca, I'€OMETPHUYECKHE pa3Mephbl,
CBOHCTBA, IPOSIBISIONINECS NPH B3aHUMOJICHCTBHAX C APYTUMH OOBEKTaMH,
HaIpUMeEp, YIPYrOCTh WIK TBEPAOCTb, HAIMUUE TEX WIHA UHBIX 3apsiOB U T.IL.

B ¢usnueckux sBICHUSAX COJEpKaHHE IIPOLECCOB €CTh BHYTPEHHUI
MEXaHU3M SBJICHHUH, COBOKYIHOCTh [BIXCHUH MaTepuH Ha TIIyOHMHHBIX
YPOBHSIX OpraHu3allud MAaTE€pUH, PE3yJbTaTOM KOTOPBIX U SBISIETCS CaMO
sBJIeHHE, POPMOH SIBIISIETCS BHEIITHEE MPOSBICHUE 3TOTO COJEPIKAHHS.

B cucremax ynpaBieHus — COACPKAHME  ONPENEISACTCS — LENSIMU
YIpaBICHUS, HANpaBICHHBIMH HAa pPEAIN3AlMI0  I[IEIEBOH  (YHKIHMH
YIIPaBIECHUS B M3MEHSIOIMXCSI BHEITHUX M BHYTPEHHUX YCJIOBHSAX, a opma
€CTb BCEr0 JHIIb COBOKYNHOCTb METOJOB M IPUEMOB pealu3aluu
ynpasneHus. Hampumep, B cucTeMe TroCyJapCTBEHHOTO YHpPaBICHHUS
COJIEpKAHUE ONpeAeseTcs LENsIMH YIpaBIIECHHs, HANpaBICHHBIMH Ha
pean3alMi0 yCTOMYMBOCTU TOCYNapCTBa B M3MEHSIIOIIMXCS BHEUIHUX MU
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BHYTPEHHHUX YCJIOBHSX, a (hOPMa €CTh BCETO JHIIb COBOKYITHOCTh METOJOB U
IPHEMOB OCYLIECTBIICHHS BIACTH.

B nckyccTBe Kak Xym0)KeCTBEHHO-00pa3HON (OPMOI BOCHIPOM3BEICHUS
JNEeHCTBUTENBHOCTH COJCP)KaHUEM SIBIIETCS caMa JKU3HEHHAs PealbHOCTb,
(opMamu  SIBIAIOTCS BHUABI (OKaHPBI) MCKYCCTBA, CHOCOOBI OTpPa)KCHUS
OCO3HAHUS PEabHOI'0 MHpA, B KOTOPHIX CO3HAHHUE «...HE TOJBKO OTpakaeT
peabHBII MUp, HO U TBOPHT ero» [6, c. 194].

[Ipeanourenne QopMbl Iepex coxepkaHHEM B Ppa3IUYHBIX cdepax
YeJOBEYECKOH [ESITeIbHOCTH eCTh (OpMajm3M, a NpeJCTaBICHHE KaKOW-
00 cojepkaTenbHON o0siacTh (paccyKAECHHH, J0Ka3aTeNbCTB, MPOLEAYP
Kiaccu(uKanuy, HaAy4YHbIX TEOpHH) B BHAE (OpPMaIbHON cUCTeMbl Ha 0a3e

OIPCACIICHHBIX a6CTpaKHHﬁ, Huacanu3anumi u HUCKYCCTBCHHBIX
CHUMBOJIMYECKHUX A3BIKOB €CTh (bopManmaum.
(I)OpMaJ'II/ISM TIO3BOJIACT CHUCTEMATU3UPOBATH, YTOYHUTH n

METOJIOJOTUYECKH TPOSICHATh COJAEPXKAHUE TEOPHH, BBIICHUTH XapakTep
B3aUMOCBSI3H MEXIy COOOH pasIWYHBIX €€ IIOJIOKCHUH, BBIABHTH U
chopMyIHpOBaThH emie He pemeHHble mpobmembl. OmHako GopMaam3M Kak
MO3HABATEJILHBIA MPUEM BCETAa HOCUT OTHOCUTEIBHBIN XapakTep, TOCKONbKY
M3HAa4aJIbHO PacCMaTPUBACT JIMILIb OTHOCUTENILHO Y3KUil KpYT ITOHATHM.

B  ¢msuueckux cucremax (Gopmaiu3M  TpOSBISETCS B BHIC
(CHOMEHOJIOTUH,  ONEPUPYIOIEH  JIMIIb  BHEUIHUMH  INPOSBICHHUAMH
NPOLIECCOB,  TaK  HAa3bIBAEMBIMH  «HAOJIONAEMBIMU»  (DU3MYECKHMHU
BEJINUMHAMH U «XOPOUIO ITPOBEPEHHBIMIY 3aKOHAMH.

Ha sToM ’ke OCHOBaH M MaTreMaTHYeCKHH (OpMalu3M, B KOTOPOM
COJZICp’)KaHWE  TIPOIIECCOB,  BBIPAXKAEMBIX  HEKOTOPBHIMH  YPaBHEHHSIMH,
BBIPAXKAETCS B BHJIE ONPECICHHBIX CHMBOJIOB M COOTHOIICHUH MEK/Ty HUMHU.
IIpn 3TOM "acTo 3a0BIBacTCs, YTO MOJTHOCTHIO MOTYT OBITH (POPMATN30BAHBI
JWIIb 3JIEMEHTAPHBIE TEOPUH C TPOCTOH JIOTHYECKOW CTPYKTYpoOH u
HEOOJBIIMM  3alacoM IOHATHH, €CJIM JKe TEeOopusl CJIOXKHA, OHa
NPUHLUITHAIEHO HE MOXKET OBITh HOJIHOCTHIO (hOpMan30BaHa.

B oOnactu uenoBedyecKMX OTHOUICHHWH (opManu3M TposBIsSETCS B
0E3yKOPU3HEHHOM CIICZIOBAHWHM YCTAQHOBJICHHBIM IpaBWJIaM TOBEJICHMS,
ITHKETa, 00ps/Ia, pUTYyala, JaXe B TeX Clydasx, KOTJa KU3HEHHAas: CUTYyalusl
JIeNlaeT 3TO OECCMBICICHHBIM, HEJIeNbIM, KOMUYHBIM WM JIPaMaTHYECKHM,
HHTEpecaM CcoOoAeHNS (POPMaNbHBIX NMPAaBUI 37€Ch MPUHOCATCS B JKEPTBY
MHTEPECHI YeJIOBEUECKOT0 OOIIEHHMS.
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B cdepe commanmbHOro ympaBieHWs (OpMaTH3M TPOSBISETCS B
OropokpaTu3Me, B TPEKIOHGHWH Tiepel OyKBOW 3akoHa TIPH TIOJTHOM
peHeOPEeIKESHIH K €T0 CMBICTY H IyXY.

B wuckycctBe ¢opmamu3M TpOSBISETCS B OTPBHIBE XYA0KECTBCHHOU
(hopMBI OT conmepKaHWs, TPUIHAHUA €€ CIWHCTBEHHBIM IIEHHBIM 3JIEMEHTOM
U COOTBETCTBEHHO, B CBEJCHHHM XYIO)XECTBEHHOTO OCBOCHHS MHpa K
OTBIICUCHHOMY (QopMoTBOpuecTBy. DOpManm3M BO3HHMKAET TOT/AA, KOrJa
OOIIIECTBCHHBIC YCIOBHS IMOPOXKAAOT y KAKOH-JMOO COIUATBbHON TPYIIIBI
MICUXOJIOTMUYECKYI0 YCTAHOBKY Ha MPOTUBOIIOCTABICHUE UCKYCCTBA JKU3HU,
MPaKTUICCKOM JIESATSIBHOCTH, peabHBIM UHTEpecaM JFO/ICH.
DopMaNHCTUYCCKUE YCTAaHOBKH, NMPEHEOPEIKEHHUE CONCPKAHUEM HE TOJIBKO
MOJPHIBAIOT  COIHANIBHYI0 aKTHBHOCTh HCKYCCTBA, €ro CHOCOOHOCTh
Y4acTBOBaTh B OOIIECTBEHHOW OOphrOe, HO M Pa3pyIIMTENHHO CKa3bIBAIOTCS
Ha CaMOM €ro XyA0KECTBEHHON IIECHHOCTH.

B mayke QopmanmmcTHdeckne yCTAaHOBKH HPHUBOMAT K IMO3HTHBU3MY H
nanee — K ()eHOMEHOJIOTHH.

Ilozumueusm — QurocopcKoe HampaBlIeHHE, CYHTAIONIEe, YTO BCE
WUCTHHHOE 3HAHWE MOXXET OBITh IIONyYeHO KaK pe3yibTaT OTICIBHBIX
CTELUAIM3UPOBAHHBIX HAYK M 4TO (pritocodus Kak caMOCTOSTENbHas HaykKa
HE WMeEeT IpaBa Ha CyIIeCTBOBaHME. [l0 MHEHHUIO TNPHUBEPIKCHICB
IMO3UTHBU3MA, HAyKa NOJDKHA HE O6’I)$ICH)ITI), a JIMIIb OIIMCHIBATH SBJICHUS U
OTBEYATh HAa BOMPOC «KaK», a HE «Io4YeMy». [IO3MTHUBHCTHI MOJIATalOT, YTO
BO BHYTPECHHIOK CYIIHOCTb SIBJICHUW IPOHUKHYTH HE TOJIBKO HEBO3MOKHO,
HO W HE HYXHO, a IOCKOJNBKY 3aJada Y4eHOTO COCTOHUT B TOM, UYTOOBI
NPUHOCUTH TIONB3Y, Hayka JIODKHA OBITh YTHJIMTApHOW, Ui 3TOTO
JIOCTAaTOYHO OTHPATHCS JIUIIb HA BHEIITHAE CTOPOHBI SBIICHHUN.

[To MHEHHIO TTIO3UTHBHUCTOB, GIIOCO(PH KaK TaKOBas BOOOIIe HEe HY)KHA,
100 HayKka caMa CIIOCOOHa TIPOHM3BECTH OOOOIICHWE HAHHBIX O SBICHUSX,
MOJYYCHHBIX PA3IMYHBIMU CIICUATFHBIME HayKamu. [I0CKONBKY BriryOb
SIBJICHUMN NMPOHUKHYTH HEJB3s1 B MPUHIMUIIC, TO BO BCEX SABJICHUAX HMCCTCI
MPUHIUIINAJIIBHO HCIIO3HABAEMOC, B IPU3HAHUN YE€TO CXOAATCA COBPEMCHHAA
HayKa U PEIUrus.

ITo3utuBU3M NpUBOAUT K MaXuU3My — OKOHOMUHM MBIIIJICHUA
(«pocToTe»), a nanee K PeHOMEHOIOTHH.

Maxuszm — 3T0 CyOBEKTHBHO-HICATUCTUYCCKOE MBIIUICHHE, Pa3BUTOC
aBCTPUICKIM (QU3UKOM D.Maxom, B OCHOBY KOTOPOTO IIOJIOKEH «IIPHHIIUTI
SKOHOMHH MBIIUTICHUs». [I0 MHEHUIO MaXHCTOB, BHEIITHEE ONIFCAHUC SBIICHUN
W eCTh IeNb U Hujeall HayKu. [IoHATHEe MPUIMHHOCTH MaXW3M OTOpachIBacT B
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NPUHLOUIE, W OOBACHUTENbHAS YAacTh SBIACTCS M3IHIIHEH M B IEIAX
SKOHOMHH MBIIUICHUA J[OJDKHA OBITh HCKIIOYEHa U3 €CTECTBO3HAHUS.
[loHATHE NPUYMHHOCTH MaxW3M 3aMEHSET MOHITHEM (YHKIMOHAIBHON
3aBHCUMOCTH NPHU3HAKOB SABIECHHA, a CaMO SBJICHHUE CYIIECTBYET JIUILIb
MOCTOJBKY, MOCKOJNBKY OHO BOCHPHHUMAETCS HAIIMMHK 9yBCcTBaMH. MIMEHHO
HAIllY OIIYILEHHS U €CTh UCTHHHOE TPEACTABICHHUE O SABICHHAX.

[No3umust Maxa Obiia pe3ko kputukoBaHa B.M.JlennnbsiM B ero paborte
«MatepuanusM U SMIOUPUOKPUTHLN3M. «...IJIpHHINUI SKOHOMHM MBIIIICHNUS,
— mucan B.M.JIeHuH, — eciau e€ro AEUCTBUTENIBHO IOJIOKHUTb «B OCHOBY
TEOpUM TO3HAHMA», HE MOXET BECTH HH K 4YeMy HHOMY, KpoMme
CyOBEKTHBHOTO Hppaeanu3Ma. «OKOHOMHEE» BCETrO  «MBICIUTB», YTO
CYILECTBYIO TOJBKO sl © MOM omlyiienus...» [12, c. 175-176].

B coBpeMeHHBIX TEOpHAX 4acTO 3a KPUTEPHH HCTHHHOCTU IPUHHMAETCS
MPUHIHUI «IIPOCTOTHD» Teopruu. CUUTAETCs, UTO Ta TEOpHUs ONMXKe K UCTHHE, B
KOTOPOH HCIONB30BaHO MEHBIIEE YHCIO MCXOOHBIX JAHHBIX, KOTOpas
«apome». O TOM, K 4YeMy 3TO MOXET MPUBECTH, BHIHO Ha IIpUMEpE
noctpoeHus DiHmTetHOM CrienuanrsHOW TEOPUH OTHOCHUTEIHHOCTH.

Kak usBectHo, CrienuanbHas T€OpUsl OTHOCUTEIBHOCTH MPUHIUITHAIBHO
OTBepria CyIIeCTBOBaHUE 3(upa — MHUPOBOH CpeAbl, 3aroJHSIOUICH Bce
MHpOBoOe IpocTpaHcTBO (OOMIast TeOpusi OTHOCUTEIBHOCTH TOTO K€ aBTOpa
npusHaeT Hanumuue d¢wupa). OgHaKO Mano KTo 3HAaeT, 4To OT 3¢wupa
OUHIITEHH OTKa3aJICs TONBKO MOTOMY, YTO C HHUM, II0 €r0 MHEHHIO, TEOPHs
OKa3bIBAaeTCsSl CJIOXKHEe, 4YeM IIpH €ro OTCYTCTBHU. ITO €IUHCTBEHHOE
obocHoBanme, apyroro Her. OTka3 oT 3Qupa H3MEHWI HalpaBICHUC
pa3sBUTHs BCEro €cTeCTBO3HAaHUSA B XX CTONETHHM W 3aBel €ro B TYIHK.
IlosToMy «IpUHLIMII TNPOCTOTBI», MPSMO BBITEKAIOIIMHA M3 «IPUHIKIA
SKOHOMHH MBIIUIEHUS» Maxa, oka3all ECTECTBO3HAHUIO TypHYIO YCIYTY.

7.8. @enomenonozusn u OunHamuka

Ha npotshxkeHNN AMUTEIHHOTO BPEMEHH B €CTECTBO3HAHUH CYIIE-CTBYIOT
JIBE€ OCHOBHBIX METOJOJIOTHH — (DEHOMEHOJIOTHS 1 TUHAMHUKA.

Denomenonozua (yuenne o «(peHOMEHaX» — SBICHUIX) — HICATUCTHYC-
ckoe  (¢mIocopckoe  HampaBICHHWE, pPa3BHBAKOINICE  IO3UTHBUCTCKHE
TIOJIOXKCHHUS M CTPEMSIIEeecss OCBOOOANUTh CO3HAHUE OT HATYPATUCTHICCKUX
ycTaHOBOK. [IpuBepskeHIbI ()EHOMEHOJIOTUH, a TO CETOIHS TOJABIISIONIAs
4acTh (PU3UKOB-TEOPETHKOB, IIOJIAral0T, YTO €CJAM 3aKOHBI NMPUPOJBI, T.C.
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BHEIITHHE CTOPOHBI SABJICHUH, «XOPOIIO M3y4YEHBI», TO 3TOTO JOCTAaTOYHO U
YCTPOWCTBO TPUPOABI 3HATH HE HyXHO. Hama 3amaga, cuWTaroT OHH, HE
JIONCKWBAThCSI TPUYUH CYIIECTBOBAHUS STHUX 3aKOHOB, a yMEThb WMH
MPaBUJIBHO TIONB30BaThCA. J{OCTaTOYHO BHEIIHETO OMHCAHUS Ka)XXIOTO M3
SBIICHHUH, 2 BOBCE HE TIOHUMAHWS TIPHYHNH, UX MOPOAUBIINX. DeHOMEHOI0THS
CUMTACT, YTO MOKHO YIOBIIETBOPHUTHCS JIHINH BHEITHUMH IPOSBICHUIMHU
HIPUPOABL.

[ocnenoBarenn  (EHOMEHOJOTMYECKOH  METOJOJOTUH  CUUTAIOT
HEBO3MOXXHBIM U HE HYXHBIM co30anue @pusuueckux moolesneil, HarlsHO
JIEMOHCTPHUPYIOIINX CYIIHOCTH KaXJIO0ro (hu3nueckoro siBieHus. Mmu paxe
BBEJICH B HAayKy «IIPHUHLUI HE HAIJIAAHOCTU», B COOTBETCTBUU C KOTOPBIM
Npe/ACTaBUTh cebe To, 4YTO YTBEpXKAAeT TeopeTHdeckas (QH3HKa,
MPUHINIAATGHO HEBO3MOXKHO, M TIO3TOMY 3aTpadyHMBaTh YCHIIAS B ITOM
HaIlpaBJICHUN HE HYXXHO, TaK KaK BCE pPAaBHO HHYETO HE MOIYIUTC.
JonckaTbcs 0 TPUYWH, O BHYTPEHHEHW TIPHPOIBI KaKIOTO SBICHUS
HEBO3MOXXHO NpHHIMIHANEHO. Kak, HampmMep, MOXKHO TIpPEACTaBUTH cede
WCKPUBJICHHE TIPOCTPAHCTBA WM MHOTOMEpPHBIE TIPOCTPAHCTBA?

Hauboimee mpocto ToUKy 3peHUs (eHOMEHONIOTOB BhIpaswi HeioToH. OH
ckazan: «['umore3 S He H3MBIIUIAIO», YTO O3HAYAJIO OTKa3 OT IMOMBITOK
Mpe/ICTaBICHUS BHYTPEHHEIO MeXaHU3Ma SBJICHUHN. A ajee OH yTBEp)KIaeT,
yro «['mnore3am ke MeTapu3MUECKUM, (UINUCCKUM, MEXaHUYCCKUM,
CKpPBITBIM CBOWCTBAaM HE MECTO B 3KCHEepHMeHTanbHOU ¢unocoduu». Crout
HAallOMHHUTh, 4TO HBIOTOH BBIBeT 3aKOH BCEMHUPHOTO TATOTEHHS HE W3
MPEICTaBICHAS O CYTH SBJICHHUSA, a W3 ITIAPaMETPOB [BIKCHUS IUIAHET
CoyHEeYHOW CHCTEMBI, ONpeAeTeHHBIX KemmepoM Ha OCHOBE MaTepHalioOB
Tuxo bpare. Kak xopoiwo u3BecTHO, moutu i BceX miuaHeT CojlHEUHOH
CHUCTEMBI 3aKOH BCEMHPHOTO TATOTCHHS MonTBepxkaaeTca. OH Hamren
MMPOKOe TPUMEHEHHEe B pacderax HebecHoM wmexanmkn. W TyT
(heHOMEHOIOTHIECKHIA TIOAXO0.T ce0s BIIOJIHE OIIPaBIall.

OpfHaKo OTCYTCTBHE MPEICTABJICHUS O (pu3myeckoll mpuponae 3aKoHa
BCEMHpPHOTO TATOTEHHA  IPUBEIO K TOMY, UYTO B CHIy  CBoeH
«OYEBHUIHOCTH» ITOT «3aKOH» OBLT PACHpPOCTPaHEH JAJIEKO 3a Mpeesibl TOH
o0nacTi, B KOTOpOH OH OBLI pOBepeH. B pe3ynpTare 3TOro OH MpHUBEN K
W3BECTHOMY «TPAaBHTAIMOHHOMY TapajioKCy», B COOTBETCTBHH C KOTOPHIM B
KOKIOW TOYKE INPOCTPAHCTBA  TI'PAaBUTALMOHHBIM  IMOTEHIMAI OKa3ajcs
OCCKOHEYHO BENMHK. A JIBIDKCHHE IUTaHeTHl [LIyTOH HE yKJIaapIBaeTCs B
pamku 3akoHa HprotoHa. MoskeT OBITH OH, 3TOT «3aKOH», HE COBCEM
«BCEMUPHBII»?
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CTopoHHUKH (HEHOMEHOIOTUH — IIPUBEPKEHIBI UHOCMEPMUHUIMA,
HEOTIPENICNICHHOCTH B yCTpoiicTBe Mupa. Ilo MX MHEHHIO, MHOTOE B MHpE
CITyqaifHO u MOJKET OLICHUBATHCS JIUIIb BEPOSITHOCTHBIMHU
XapakTepucTukamMu. Tewm OGomnee, mMuxkpomup. Ilo MHEHHIO ()EHOMEHOJIOTOB,
YacTHIBl MHKPOMHpa, 00iajgas BCEMH CBOMMH CBOICTBAMH — MAaccoi,
MarHUTHBIM MOMEHTOM, JJICKTPHUYECKHM 3apsloM, CIIHHOM U T. I, HUKaK
camu 1o ceOe He ycTpoeHbl. OHM He MMEIOT HUKAKOW CTPYKTYpPHI M JJaXKe He
UMEIOT pa3MepoB. A MO3TOMY HaXOXKICHUE AJIEKTPOHA B aTOME MOAYNHSAETCS
TOJIBKO BEPOSATHOCTHBIM 3aKOHAM, HOCHUT UHCTO CIIydalHBIN XapakTep H
OIHCBIBACTCS TOJIBKO CTATUCTHUYECKH.

«IIpunyun neonpedenennocmuy, nonyuuBmuii ums [eiizenOepra,
YTBEPXKJaeT HEBO3MOXKHOCTh OJHOBPEMEHHOTO TOYHOTO OIpPEAENeHUs
KOOPJWMHAT YaCTHI[ X UMITyJIbca (KOJIMYECTBA ABMKEHHSA). DTOT IPUHIUIT
WHJCTEPMUHAPOBAHHOCTH»  TpUBEN  (HU3UKOB K  BBIBOAY, 4YTO B
HCCIIEZIOBaHMAX, IIPOBEACHHBIX HA KBAHTOBO-MEXaHUYECKOM YPOBHE, TOUHEE,
Ha YpOBHE OPraHW3allMd MAaTEPHH Ha «3JIEMEHTapHBIC» YaCTHIbl BEIIECTBA,
NPUHOUIHAIGHO HE MOTYT OBITh HAaWICHBI TOYHBIC NPHIWHHBIC 3aKOHEI
JETAIPHOTO TIOBEICHMS TAaKWX HMHAWBUAYAIBHBIX CHCTEM H 4YTO, TaKUM
00pa3oM, HEOOXOMMO OTKa3aThCsl B aTOMHOW O0JIACTH OT MPUYUHHOCTH
KaK TaKOBOH.

CoBpeMeHHasi TeopeTHueckas (U3MKa YTBEpXKIAaeT, YTO Ha YPOBHE
MHUKpPOMHpA HUKaKHX MEXaHU3MOB HE CYLIECTBYET, MOTYT JAEHCTBOBATh
TOJIBKO BEPOSTHOCTHBIE OLEHKM COOBITUHI M YTO IIO3TOMY HYXKHO
ONIEpUPOBATH TOJNBKO BEJIMYMHAMH, KOTOPBIE MOTYT OBITh H3MEPEHEI
HETIOCPEICTBEHHO.

B 1925 B.I'eiizenbepr B «I[IpeaucioBun K KBaHTOBOW MexaHuke» [14]
Harucan:

«B pabote nemaercst MONBITKA HAWTH OCHOBHI KBAaHTOBOM MEXaHUKH,
KOTOpast ICXOHUT U3 COOTHOIIECHUH MEX Ty MPUHINIHAIBHO HAOII01aeMbIMU
BEeIMYMHAMU», M «CAENaTh TMOMNBITKY IOCTPOUTh IO AaHAJIOTHU C
KIIACCUYECKOM MEXAHMKOW — KBAaHTOBYH) MEXaHUKY, B KOTOPYIO BXOJSAT
TOJIBKO OTHOLICHUS MEXy HAOJIF0JaeMbIMU BETMYMHAMI.

Takum oOpa3oMm, W3 (QHU3MKKM HCKIIOYAIHCh BHYTPEHHHE JBHIKECHUS
MaTepuH, KOTOpPhIE OTHOCHUIMCh K «IIPHHIWIHAIBHO HE HaOII0ZaeMBbIM»
napaMeTpam.

Ora nporpamma, 3amxymanHas B.['eiizenOeprom eme B 1925 roxy, Obpuia
BBINIOJHEHA.  Teopus  fjama  BENHMKOJICIIHBIE  METOJbl  BBIUYMCIICHUH
«IPUHINMUAIGHO HAOJIOAAEMbIX BEIWYMH» — YPOBHEH SHEPrHid, 4acToT
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CIEKTPaNbHBIX JTUHMH U T.1. OIHAKO TeOpus yXKe He MOTJIa HHYErO CKa3aTb
O TPAaeKTOPHH 3JEKTPOHA B INpPEAETaX aroMa, T.K. 3TO OBUIO OTHECEHO K
«IPUHIWIHAIBHO HE HAOMIOAaeMbIMY BETHIHHAM.

Ho rmaBHOe, 4TO OBUIO BBIIOJHEHO 3TOW HPOTPAMMOM, 3TO TO, UTO W3
MHUKpOMHpa U3THaHa cpela — CTPOWUTEIbHBIH MaTepHal MHKPOUYACTHIl U
CWJIOBBIX TOJEW B3auMOICHCTBUI. BiusHue maTepuanbHBIX TEJN APYr Ha
Jpyra — JeWCTBHE Ha pacCTOSHUM — «actio in distance» — mpousBoanTCs 63
Kakoro Obl TO HU OBIJIO NPOMEXYTOYHOro areHtra. «Ham He HyXHa cpena
JUISL TIepe/iaud SHepruu B3auMojeHcTBUs! — yTBepkaaloT oHu. — EcTh oHa
WM ee HeT, He MMeeT 3HauyeHHs. MBI BCce paBHO HE CMOXXEM MOHITH ee
YCTPOMCTBA, TIO3TOMY JIy4Ille BCErO CUNUTATh, YTO €€ HET Ha CBETEY.

OTHM YTBEpXKICHUEM M «IIPUHLIUIIOM HEONPENEIICHHOCTH» HAJIOKECHEI
OTpaHWYEHUsI B  II0O3HABATENILHOH  BO3MOXKHOCTH  4YEJIOBEKa IO
MPOHUKHOBCHHUIO BIIIyOb MHKpoMHpa W (DaKTHYEeCKH CTaBUTCSI Oaprep B
BO3MOKHOCTH TTO3HAHUSI MATEPHUH U 3aKOHOMEPHOCTEH PeasbHOTO MHUpA.

DEHOMECHONIOTHS  CUUTACT, YTO €CIIM SBJICHHE (YHKIMOHAIBEHO
(MaTeMaTHYeCKH) OMMCAHO, TO TEM CaMBIM OHO M OOBSCHEHO, a Ha BOTPOC,
MOYeMy K€ BCe MNPOUCXOJUT UMEHHO TaK, a HE MHA4e, OTBEYATh BOOOIE HE
HYXHO.

Kak Hwmiec Bop B 1913 rony «oOBSCHMI» TOBEACHHE 3IIEKTPOHA,
MoYeMy 3JeKTPOH HE MajaeT Ha S/Apo, ABUTasCh B aroMe, KOTODBIA IO
monenu D.Pesepdopna, paspadoranHoi B 1911 rogy, ycTpoeH HamomoOue
ConHeuHol cucteMbl? bop ckazai, 4To 3J€KTPOH HE MajaeT NOTOMY, YTO OH
HE TepsieT SHEPTHI0. A HE TepsieT YHEPTHIO IOTOMY, YTO OH €€ HE H3JIydacT.
A He WH3IyYaeT IOTOMY, TO OH JBIKETCS 10 CTalMlOHAPHOM
(«paspemmeHnoit», mo ompeneneHuto bopa) opbure.  OcrtaBasiocs emie
CKa3aTh, 0YEMY XK€ 3JIEKTPOH JBIPKETCS IO CTAlMOHApHOH opbute. Ho TyT
Bop ocranoBmics, M Bce 3TUM OBUIM YIOBICTBOPEHBL. A BEIb Ha caMOM
JieTie HUKaKoTO OOBSICHEHNUS HE TTOyIHIIOCh!

Wmn eme. «[lose — ocoObIli BUA MaTepuu», Kak HalMCaHO BO MHOTHX
yueOHnKax. Ho 3To Bcero Juimp cMeHa SIpJIBIKOB, HUYEro BOOOIIE HE
0OBsICHAIONIAS.

Bce 310 HEe o0OBSACHEHHS, a TaBTONOTHMA. HyXHO mpu3HATH, YTO
q)eHOMeHOHOI‘I/I‘IeCKI/Iﬁ noaxoJ B CBOEM AaKTHBC HUMCECT OoJIbIIIIE YCIIEXH.
OJIHaKO U HEyJauu TOXKC macmTabuel. M3 MHOTHX 3agad, CTOAIUX TEpEn
HayKOH, BHEIIHE OIMCATEIbHBIM METOJIOM JIAJIEKO HE BCE YIAJOCh PEIIHTh.
He ynmamoce M moOCTpOWTH €OUHYIO KapTHHY MHpa, CBECTH BCE BHIBI
B3aUMOJICHCTBUI B €IMHYIO CHCTEMY, XOTS 3TOMY OBUIO HOCBSIIEHO
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MHOXECTBO YCWIMHA TaKWX BBIIAIONIMXCS YyYEHBIX,  Kak, HampuMmep,
OitamTeH. M1 He ciaydyaliHO He yHmaeTcsl pelleHue psfa BaKHBIX 3ajad,
HampuMmep, OOeCIeUeHHe YeNOBEUeCTBa TEPMOSICPHON SHEepruen.

HenmonnmaHne BHYTpEHHETO MEXaHH3Ma SBICHHM HaBPA[ JIM IOMOTaeT
HaWTH BEPHBIN MyTh NPU PELIEHUU 3TON Ba)KHEHIIEH 3a1auu, B KOTOPYIO CHII
¥ CPEJICTB BIOXKEHO JOCTATOYHO MHOTO.

[TosTOMy ceromHss YHOBIETBOPATHCS (DEHOMEHOJIOTHEH YXKe HeJb3sl.
Hyxen uHOM B3risa Ha NMpUPOAY, MO3BOJISIONUI MPOHUKATh B CYILIECTBO
NPUPOJHBIX SIBICHUI. DTOT CIOCO0 HAa3hIBACTCS JUHAMUYECKHM.

Junamuueckan (0T CIOBa «IMHAMHUKOC» — CHJIa) METOMOJIOTHS
IpUAEPKUBACTCS WHOTO B3MNIsAa Ha crnocod H3ydeHHs SIBICHUH.
[locnenoBarenn IUHAMUYECKOH  METOMOJIOTMH CYHTAIOT HEOOXOIMMBIM
cozgaHue (U3MYECKUX MOJENEH, HarJIiAHO JEMOHCTPUPYIONIUX CYIIHOCTb
Ka)X7oro ¢usndeckoro sineHus. OHU TBITAIOTCA JOUCKATHCS JO IPUUYUH, 10
BHYTPEHHEH IMPUPOMBI KaXIOTO SBICHUS, O WX BHYTPEHHErO MEXaHHW3Ma.
Maremarndeckoe, (YHKIHOHAILHOE OIMCAHHUE SBJICHHUS 3TO BCETO JIMIIb
onucaHue 3Tol Mozenu. Ilo3ToMy OHHM, Kak MNpaBWIO,  OIEPUPYIOT
MEXaHUYECKUMHU MOJAETSAMH, B KOTOPBIX BCE HAIJIIHO, CBOJS TEM CaMBIM
CYILIHOCTb JIFOOBIX SBJICHUH K MEXaHMKE, OTNIEPUPYIOLIEH NpeACTaBIeHUSIMU O
MEXaHUYECKUX CTPYKTYpax U MCPEMCUICHUAX MATCPHUU B IPOCTPAHCTBE.

CneayeT OTMETUTH, YTO BBIABJICHHUC BHYTPCHHCTO MEXaHU3Ma JIFOOBIX
SBJICHUA BO3MOXXHO JIMIIB B TOM cCJIy4ae, €CIM 3a CBA3IMH U
B3aUMOJICHCTBUSIMU MaTepUalibHBIX 00pa30BaHHMM, YYacCTBYIOIIUMHU B HHX,
NpU3HAETCS TPHHIWI NPUYNHHOCTH W HPUHIUI «OIM3KOAEHCTBHUS», T.C.
nepeadd SHEPTUH B3aMMOJCHCTBHS MEXIy TE€IaMH 4epe3 IPOMEXYTOIHYIO
MarepuanbHylo cpeny. U 3mech BHOBb BO3HHKAET HEOOXOIMMOCTh
pa3oOpaTeCsi  BO B3aMMOOTHOIICHWM NPHYMHHOCTH M CIyd4ailHOCTH B
(hU3MUECKUX SBICHUAX.

Kak npaBuiio, B MakposSBICHUSIX BHIHO, K KaKMM CIICICTBHSAM NPHBOIAT
TC WJIM UHBIC NIPUYUHBI. Kor;[a K€ HC BCC YUTCHO, a BCC YUCCTb HCBO3MOXKHO
B NpPUHLOMUIE, TO W pe3yidbTaThl YaCTUYHO ciydaiHel. Takum oOpa3zom,
CIIy4alHOCTh BBICTYIIA€T HE KaK MPUHIUI YCTPOWCTBA IPHUPOJBI, HA 4YEM
HAacTaWBaeT COBPEMEHHas TeopeTHyeckas (u3uKa, a KaK pe3ylbTaT
HETIOJIHOTO 3HAHUS.

[enecooOpa3Ho HaMMOMHUTD yTBEpKAcHHE D.JHTEnbCa:

«..HO TJIe Ha TOBEPXHOCTH IIPOMCXOAWT WIpa Cilydas, TaM cama 3Ta
CIIy4alHOCTb OKa3bIBAeTCsl IMOAYMHEHHOW BHYTPEHHUM CKPBITHIM 3aKOHaM.
Bce neno B ToM, 4TOOBI OTKPBITH 3TH 3aKOHBD».
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ITockonbky mposiBieHHE (HU3UIECKUX —SBICHUH €CTb CIIEACTBUE
BHYTPEHHHUX IPOLECCOB, 3a4acTyl0 HEOLIYTUMBIX HA JOCTUTHYTOM ypOBHE
pasBuTHst  QU3MKHM, TO TpH3HaHWE (aKTa TNPUIMHHOCTH  HMEET
NPUHOUIHAIPHOE 3Ha4eHHe, n0O 3apaHee Ha BCEX JTalax IO3HAHUA
yTBEpKIAaeT  HalW4he  BHYTPEHHHX  MEXaHU3MOB  SBICHHMH U
MPHUHIUNHAAIBHYIO BO3MOKHOCTh UX PACKPBITHS.

JIroboe ¢usnueckoe sBICHHE €CTh CIEJICTBHE BHYTPEHHUX IIPOLECCOB,
3a4acTyl0 HEOLIYTHMMBIX  Ha JIOCTUTHYTOM YpPOBHE pa3BUTUS (H3HKH,
MO3TOMY TpU3HAHUE (dakTa TPUYUHHOCTH HWMEET MPHUHIMIHAIBHOE
3HaveHHe, 100 Ha BCEX JTanax MMO3HaHHS YTBEP)KAACT HaIW4Me BHYTPEHHHUX
MEXaHU3MOB SBJICHUN U NPUHIUNUAIBHYIO BO3MOKHOCTh UX PACKPBITHUS.

Ilockonabky BCe HCCIEIOBAHUS MPOU3BOJATCS C TIOMOIIBIO
U3MEPUTENIBHBIX YCTPOMCTB, TO CYILIECTBEHHOW CTOPOHOM 3TOr0 BOIpOca
ABISIETCA NpPOOIemMa nozpeuwtnocneil usmepenuil, KOTopele BCETIa COCTOSAT
U3 TpeX 4YacTell — METOAOJOIMYECKON IOIPEIIHOCTH, MOrPEMIHOCTH
MU3MEPHUTENHHOTO IIPHOOpa; ITOTPEIIHOCTH, BHOCHMOH  H3MEPHUTEIBHBIM
npuOOpPOM B U3MEPSIEMYIO BETHUHHY.

Mertononornueckass IOTPEIIHOCTh CBS3aHA C  BBIOOPOM MeToja
uaMepeHus. V3mepeHusi peako OBIBAlOT INPSIMBIMH,  THUIIA, Hampumep,
M3MEpeHusl JIMHEHKON pa3MepoB npeameTra. OObIYHO U3MEPSETCsS MHOKECTBO
(YHKIMOHAJIBHO CBSI3aHHBIX JAPYr C JPYroM I[apaMeTpoB, IOJy4YCHHbIC
pe3ynbpTaThl KOCBEHHO COAEpkKaT B cebe M MHTEPECYIOIlylo BeIHuuHy. Tak
Ipyu oNpeaACICHUN MaCChbl 3ap;m<eHH0171 HJacTULBl MOJy4acTCA CJIOKHaA
3aBHCUMOCTh  MEXIY TpaeKTOpUEH YacTULIBI, HaMpsKEHHOCTBIO
JJEKTPUYECKOT0 M MAarHUTHOTO MOJEH, ee 3apsaaoM U Maccod. Heynaunsrit
METOJl CO3JaHus JII0OOT0 M3 TMOoJeH MpUBENeT K OONBIINM OIIHOKaM, TeM
Goslee YTO B MPOIECC M3MEPEHHS BMELIMBACTCS MHOMKECTBO HEYYTCHHBIX
(haKTOpOB, HMCKaKAIOIINX PE3YIbTaThl H3MEPEHHUH.

IIpuMeps! BTOPOI 4aCTH NOTPEIIHOCTH BCEM OYEBUIHBI, TaK KaK CHEIaTh
M3MEPHUTENIFHOE YCTPOMCTBO abCOJIOTHO TOYHBIM HE IPEACTAaBISETCS
BO3MOXHBIM. OJIHaKO OOBIYHO YJAaeTCs MOA0OpaTh WM CO3AaTh MPHUOOP,
TOYHOCTb KOTOPOT'O OKa3bIBACTCHA yﬂOBﬂeTBOpHTeHLHOﬁ 1A KOHKPETHOI'O
ciryJas.

IIpumepoM TpeTbell 4acTM IOTPEIIHOCTH  SBISIETCS  U3MEPEHUE
HaNpSOKEHUS BOJBTMETPOM B DJIEKTPUYECKOM CcXeMe: IOAKIIOYCHHE
BOJIETMETPA CHI)KAET HANpsKEHHE B HUCCIENyeMOH TOYKEe CXEeMbl Ha
HEKOTOpPYI0 BeNW4YUHY. J[1s TOro 4ToOBI caenaTh 3Ty MOTPELIHOCTh —Kak
MOXHO MEHbIIIE, COIPOTHBIIEHHE BOJBTMETPA JOJDKHO OBITH KaK MOXHO
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6ospime. Ho 3TO cBA3aHO ¢ JNONONHUTENBHBIMH TPYAHOCTSIMH, IIO3TOMY
OECKOHEYHO TIOBBILATH COMPOTHBICHHE BOJIBTMETPAa HENB3L.  HyxHO
BBIOpaTh Takoe 3HAUCHHWE COIPOTUBICHWS, IPH KOTOPOM BHOCHMAs
MOTPENTHOCTh OKAXXETCS] MEHBIIIE HEKOTOPOH JOMYCTHMOMN BETHIHMHBI.

Takum 00pa3oM, TOYHOCTH W3MEPEHHS MPHUHIWIHAIGHO IOBBICUTH
MOXHO, XOTS peajlbHO 3TO HE BCETJa YNAeTCs, W €CIIU I UCCICIOBAaHNUI B
MUKpPOMHpE 3TOro IOKa CHeNaTh HE yJajloch, TO HE MOTOMY, YTO TakK
yCTpOGHA MNpUpOJa, a MOTOMY, YTO Takue NpuOOphl emie He H300peny.
OnHaKo eciy 3HaTh, YTO ATOTO CAENATh HEJIb3s, TO TOTJA TaKUX MPHUOOpPOB
HHUKOTJa He OyJeT CO3JaHo, a eCJIM 3HaTb, YTO MPUHIUIHAIBHO 3TO
BO3MOXXHO, TO TOTIa OTKpBIBaeTCs JOpora Juisi MOUCKOB, W Ipobiema
KOTJ1a-HUOYAb OYeT pelicHa.

ITogBozas uror, Hy>)KHO OTMETUTH, YTO MHp Oo0Jiee JETEPMUHNPOBAH, YEM
3TO CErofHs MPUHSITO CUNTATH.

Hnoemepmunuposannocmsy, TaKk >X€ KaK U CIy4alHOCTb HE €CTb
MPUHIUI YCTPONHCTBA MPHUPOABL, a BCETO JHIIb NMPU3HAK HEMOIHOTH! HAIIETO
3HaHWUA, €r0 OTHOCHUTENBHOCTh. llo3ToMy psaa Beaymux (GHU3UKOB HE
CorjlaceH C TPHUHIWITHAIBHBIM HHICTEPMHUHH3MOM, OHH pPaccMaTpHBAIOT
CIy4alfHOCTh  KaK CIEJCTBHE He y4yeTa OOBEKTUBHO CYIIECTBYIOLIMX
¢axropoB. He MeHee BaxHOU sBIIeTCS Apyras CTOPOHA, CBA3aHHAs C TEM,
4yTo U nposiBieHus 3d¢dexTa Ha ypoBHE Makporpolrecca Heo0X0IUMO
HaKoOIJICeHHE  W3MEHEHMH Ha  ypoBHE  MHKpolpolecca. JlaHHOe
00CTOATENBECTBO CBSI3aHO CO BCAKOTO poja  HEIMHEHHOCTSAMH, 30HAMHU
HEYYBCTBUTEIBHOCTH M OOpPAaTHBIMH CBSI3IMH BHYTPEHHHX DETYJISTOPOB
SIBIICHUH U TIp.

XOopoIunM MPUMEPOM SIBIISIETCSI 00pa30BaHKE BUXPEHl B MOTOKE )KUAKOCTH
IPH HEKOTOPOM COOTHOIICHWH MEXIYy pa3MepaMH Tella, CKOPOCTBIO H
BSI3KOCTBIO CpEbl, Ha3bIBAEMOM 4MCIIOM PeiHomnbaca. [lo 3HAYEHUS 3TOTO
gncna, pasaHoro 1000, Buxpu He oOpasyrorcs coBcem, ot 1000 mo 2000
TEUEHHE CTAaHOBHUTCS TypOyJCHTHBIM, HO BHUXPH HEYCTOMYMBBI, a IO
JOCTIDKEHHHM uuciaoM PeiHompaca  3HaueHus 2000 BHXpU CTaHOBSTCA
ycroifuuBeiMu. Ecnu mpm 3TOM ammapaTypa TOJIBKO Ui OOHapy»XEHHs
BUXPEH, TO HCCIIeZOBAaTeNb MOXET CAENaTh BBIBOJ O TOM, YTO HHUKAKHX
JIBIDKEHUII MaTepuu Ha Oojee TIyOMHHBIX YpPOBHSX, YeM BHUXPH, HE
CYIIECTBYET B TNPUPOJE U YTO 0Opa3oBaHUE BUXpPEH HOCHUT CIy4dailHBIH
Xapakrep.

Coserckuii yuenbli A.K.TumupszeB B kHure «Kunernyeckas Teopus
Matepum» [15, c¢. 5] ormedam, dUro «TeOpHSs» NPUHIUIHAIBGHO HE
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HaOJIIOJTaeMBIX BEJIMYMH HE BBIICPKMBACT HU Majeumed Kputuku. OnHa
OIpoBepraercs Bcel HCTopuel HayKd. bblio BpeMms, KOraa TOBOPHIIH, YTO
MOJICKYJIB, aTOMBI M 3JIEKTPOHBI NPUHIMITHAIGHO HE HaOmromaeMbl. A B
COBPEMEHHOM DJJIEKTPOHHOM MHKPOCKOIIE BHIHBI HE TOJBKO MOJEKYIIBI
Oenka, HO u oTaenbHEIE aToMbI! [Ipo ConHIIE TOBOPMIIOCH, YTO HHUKOTIA HE
CTaHET W3BECTHBIM, W3 YEro OHO COCTOHMT. OTO OBIIO CKa3aHO Kak pa3
HAKaHYHE OTKPBITHS TEJIHSL...

K atomy cnenyer no0aBUTh, YTO COBPEMEHHBIC NaHHBIC 00 YCTPOMHCTBE
MHUKPOMHpPA CO BCCH OMPEEIIEHHOCTHIO TOBOPAT O TOM, YTO CYIICCTBYIOT HE
TOJIBKO MHKPOYACTHUIBl YPOBHS JJICMCHTAPHBIX YACTHI[ BEIIECTBA, HO U
3HAYUTEIBHO OOJIee MEIIKHE KKUPITUYUKI» MUpO3aHus. MHade ueMm, Kak HE
OOIIIHOCTBIO CTPOMTEBHOTO MaTepHalia, MOKHO OOBSCHHTH TOT (PAKT, UTO
IpH  COYOApeHWH MHKpPOYACTHI OHH [pPEBpamiaroTcs B Ipyrue
MHUKPOYACTHIIBI, M Ja’keé BO3HUKJIA TIOTOBOPKA O TOM, YTO «Ka)</1as 4acTHIIA
COCTOHT M3 BCEX OCTAIBHBIX»?

CTOpOHHUKH JTUHAMHAYECKOTO noaxonaa HE MPHU3HAIOT
(heHOMEHOJIOTHYECKOTO  TPHHIUIA «IEUCTBUS HA PACCTOSHUM», IO
KOTOPOMY B3aMMOJEICTBHE  TEI MPOHCXOIUT 6e3 ydacTust
MIPOMEKYTOYHON cpenpl, U TPHUICPKUBAIOTCA TOYKU 3PEHUSL

ONMM3KOAEHCTBHS, TO €CThb Mepefayd 3HEpPTrUU B3aWMOJCHCTBUI myTeM
HETOCPEACTBEHHON Mepeaayd SHepIUd OT OJHOW TOUYKU NPOCTPAHCTBA K
JpYroii, HENOCPEICTBEHHO K Hel nmpuMsbikaromeid. Ho nns takoil nepenauu
0e3 cpellbl — HOCUTEIISl JHEPTUH B3aUMOICHCTBHI OBLIO YK€ HE 00OWTHUCH.

Ecmu »Heprusi mokuHyna OZHO TEJIO M HE JOCTHINIA BTOPOIO, 3HAYHT,
JIOJDKHA CYIIECTBOBATh Cpela, B KOTOPOW OHAa HAXOJUTCA B 3TO BpeEMd,
monaran Jx.K.Maxkcemn. «KakoBa Obl HH Obutla 3Ta cpema, MBI Oymem
Ha3bIBaTh ee 3(upoM. Bo-mepBrIX, OHa CcrocoOHa mepeaaBaTh IHEPTHIO...
Bo-BTOpBIX, 3Ta »Heprus mepefaercs OT Telda H3IyYalOmIEro Tedy
HNOMIONAIOIIEMY HE MTHOBEHHO, HO HEKOTOPOE BPEMs CYILECTBYET B CPENE»
[16, c. 197-198].

ViMeHHO, HCHONB30BaB MpejcTaBlieHne 00 3(Qupe, OH BBIBEN CBOU
3HAMEHHUTbIE YPAaBHEHHUS 3JIEKTPOMArHUTHOTO IIOJI, KOTOPBIMH MBI
nojbp3yeMcsi Oonee cTa JeT U 0e3 KOTOPHIX ObUIM OBl HEMBICIUMBI HHU
NIEKTPOTEXHHKA, HU PaJNOTeXHHKA, HA DJICKTPOHHKA.

CTOpOHHUKHM TMHAMHYECKOTO MOAX0/a MPHUIEPKUBAIOTCSA AETEPMUHU3MAa,
3aKOHOMEPHOCTH B JIIOOOM SIBIICHHH. 3HAaHWE MEXaHW3Ma SIBJICHUH, CUUTAIOT
OHHM, AT HaM BO3MOXKHOCTb INOHSTH NPUYMHBI SBJICHUH, a 3HAYUT, U
CJIC/ICTBHS, W3 HUX BhITeKaronye. KoHedHo, MUp OECKOHEUHO CIIOXKEH, U BCE
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NPUYUHBI MBI 3HAaTh CO BCEMH AETANSIMM, BEPOSATHO, HE cMokeM. OmHAKO
BCET/Ia MOKHO BBIJCIHUTH IJIaBHBIC, CYIICCTBCHHBIC NETAlIN MEXaHH3Ma, a
OCTabHBIE TIOCTUTATh IIOCTENICHHO, TT0 MEPE HEOOXOAUMOCTH YTOTHEHHUS.

Ho ecnm MbI mpeamnonaraemM, 49TO CIHOCOOHBI HAWTH 3TOT MEXAHU3M, MbI
TEM CaMbIM CYMTAEM, 4YTO CaM ITOT MEXaHM3M OKa)KeTCS HaM MOHATEH. A
MOHATEH OH TOTJa, KOrJa OH aHAJOTHYEH YeMy-TO TaKOMY, YTO MBI YK€
3HaeM M noHumaeM. OTcrofa BBITEKaeT TPOMajJHAsl pOJib aHAJIOTMH B Jene
MO3HAHUS IPUPOJIBL.

HeoOxomumo emie pa3 HalmoOMHUTB, 4YTO OCHOBOW BCSIKOTO Ipoliecca
SBJISIIOTCSL CKpBITBIE  (DOPMBI JABWXKEHHMS MaTepuu. Y ecnu enuHCTBO
Bcenennoli, ee MOHM3M HE ITyCTBIE CIIOBA, TO 3TH (JOPMBI MOTYT U JIOJKHBI
OBITH HalileHbl Ha OCHOBE OOOOIIEHHOTO aHalM3a YK€ OCBOCHHBIX (hopm
MaTepuy M YK€ N3BECTHBIX (pu3ndeckux sBIeHNH. He cymecTByeT HUKakux
NPUHOUIHAIBHBIX OTPAaHWYCHUM U HapallMBaHWS YEJIOBEKOM 3HAHUI O
npupose. Pa3surue nozHanus GecrpeneIbHo.

7.9. @u3uueckoe Mobeﬂupoeanue umamemamuyecKkoe
onucaHue

B XX B. ocoboe 3HauCHHE B TEOPETUYECKOM (hU3MKE CTAI0 MPHUIABATHCS
ee MaTeMaTu3allii, YeM OHa KaueCTBEHHO oTiu4aercs oT ¢u3uku XIX B. u
IIPEAbIAYIIHUX CTOIETHH.

Paszymeercst, ¢usuxa XVIII u  XIX BB. Toxke He oOxoxmnace 0Oe3
MaTeMaTUKH, HO JJsI Hee MaTeMaTHKa Oblla TIOJIE3HBIM IOJCOOHBIM
MHCTPYMEHTOM, MO3BOJISIOIIUM MPOCIEIUTh (PYHKIIMOHAIbHBIE 3aBUCMOCTH
(pM3MYECKUX BEIWYHMH JPYr OT APYra M KOJIWYECTBEHHO OIECHUTDH CIIOKHBIC
ABJICHUSI KaK KOMOWHAITMIO MPOCTBIX €ro 3j1eMeHTOB. CaMu XKe 3aKOHBI
(M3UKKM BBIBOAMINCH HEMOCPEACTBEHHO M3 3KcrepuMmeHTa. O TOM, 4TO
MaTeMaTHKe B T€ BPEMEHa OTBOJMIIACH MTOJCOOHAs POJb, MOXKHO, HAallpuMep,
cymuth 1o Tpyaam Papanes, KOTOpble HCTOPUKH (DU3MKM LEHAT OYCHb
BBICOKO, HO B KOTOPBIX BOOOIIIE HET HU OJHOM (HOPMYJIBL.

Koneuno, u B XVIII u B XIX BB. cymectBoBasin (u3uueckue padoThl,
IIMPOKO HCIIONIB3YIOIME MaTeMaTHdecKuii anmapar. OCHOBBI 9TOTO anmnapara
ObuIM emie paHbIIE M B TE K€ BEKa 3aJ0XKEHBl BbIIAIOIMIMMUCS
HCCIIEIOBATEeIsIMM  — E€CTECTBOMCIIBITATENISIMH M Maremarukamu. Ho
MPUMEHHUTEIBHO K (U3NYECKHM HCCIICIOBAHMSIM Ha IEPBOM MeCTe Bcerja
Obuta (usnka, OCHOBaHHAs HAa SMIMPUYECKUX WJIM MOIEIBHBIX JaHHBIX, a
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3aTeM yK€ MaTeMaThKa Kak amnmapat, MpeAHa3HAadeHHbIN Ui 00paboTKH
SKCTIEPUMEHTAIBHBIX JAHHBIX WX [UIS MPEACKa3aHUs HOBBIX 0)KHUAAIOIINXCS
PE3yNIbTATOB, BRITEKAIOIINX U3 YK€ HAHICHHBIX 3aKOHOB.

Opnako k koHIy XIX B. MaremMaTWKa B TEOpETHUYECKON (U3MKE cTaja
nproOperaTh TIABEHCTBYIONIEE IIOJNIOKEHHE, COOCTBEHHO (M3MKa CTala
OTTECHSTHCS HAa BTOPOH IIJIaH.

AHanu3upysi TPUYMHBI KpU3UCAa B TEOPETHYECKOW (usmke, HUTHPYS
paboty dpanimysckoro ¢punocoda A.Pes U MOTHOCTHIO coriamasich ¢ HUIM B
atoii wactu, B.W.Jlenmn ormermn, uro «Kpusuc ¢usuku coctoutr B
3aBOeBaHMM (HM3MKKM JyxXxoM Marematuku. llporpecc ¢usuku, ¢ oaHOU
CTOPOHBI, U TPOTrpecc MaTeMaTuky, ¢ apyroi, npusenu B XIX B. k TecHOMY
cOmmKeHuro 9THX o0enx Hayk... Teopermueckas ¢usmka crana
MaTeMaTHIeCKOH (pH3UKOH. DIIeMEHTHI, B Ka4eCTBE PEabHbBIX, 00BEKTUBHBIX
JaHHBIX, T.€. B KaueCTBE @Du3uueckux 3JIEMEHTOB, HCYE3IH COBEPIICHHO.
Octanuch  TOJBKO dopManpHBIE  OTHOLICHUS,  HPEACTABIIEMbIC
muddepeHInaTbHEIMA YPABHEHUSAMH. . . »

N nanee yxe y camoro JlemnHa: «KpynHblil ycrnex ecTecTBO3HaHUS,
NpUOTMKEHNEe K TaKUM OJHOPOJHBIM M MPOCTBIM 3JEMEHTaM MaTepuw,
3aKOHBl KOTOPBIX JIOIYCKAIOT MaTeMaTHYeCKylo 00paboTKy, MOPOKAAIOT
3a0BeHHEe MaTepuu MaTeMmaTukamu. «Martepust ucuye3aer», OCTalTCs OIHU
ypaBHeHHs...». U emme: «...pa3yM NIpennuchiBacT 3aKOHbI Ipupoae» [12, c.
325].

B XX B. maremaruka B TeOpeTH4ecKOW (hU3UKE CTana Urpath IJIaBHYIO
pois. B 1931 r. Bo BBeneHuu k cratbe «KBaHTOBBIE CHHTYJSPHOCTH B
3JIEKTPOMArHUTHOH Teopuu moiis» Jupak mucain [17], gro:

«Haunbonee MOIIHBIN METOXN NPOABM)XEHHS COCTOUT, MOXKalyH, B TOM,
YTOOBI HCIOJIB30BAaTh BCE PECYPChl YHCTOH MAaTeMaTHKH B MOIBITKaxX
3aBepIIUTh ¥ O0OOMMTH MaTeMaTHYecKuit QopmanmsM, o0pa3yrommuit
CYIIECTBEHHYIO OCHOBY TEOPETHUECKON (DM3MKH, U TTOCIIE KAKIOTO YCIeXa B
3TOM HAampaBIEHUH CTapaTbCsi HHTEPHPETHUPOBATH HOBBIE MaTEMaTHUECKHE
SIBJICHUSI B TEPMUHAX (DU3UUECKOMN PEaTbHOCTHY.

Takum oOpazom, Jupak eme B 1931 r. orBen marematuke (a He
(u3ndecKkoil CyTH, HE BCKPBITHIO OCOOEHHOCTEH BHYTPEHHEIO IBIDKEHHS
MaTepHUH B SBJICHUAX) PEIIAIOIIYIO POJIb U (PAKTUIECKH HAMETHII IIPOTpaMMy
pa3BuTHsl QU3NKU KaK HapacTalollel MaTeMaTHYECKOH a0CTpaKIHH, a LEeNbI0
pa3BuTHA (U3UKH OOBSIBIII OOOOIIEHHBIH MaTeMaTHdecKuil (opmanmsm!
MOXHO KOHCTaTHpOBaTh, 4TO TeOopeTHdeckas (U3WKa  BBIOIHMIA
JMPAaKOBCKYIO IIPOTpaMMy M O C€H JIeHb 3TOT o0pa3 NelCTBHH OHa M
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npumensieT. [log oObsicHeHnEM (U3MYECKOTO Ipolecca CTal0 MOHUMATHCS
€ro MaTeMaTH4eCKOe ONHCAHHE, a YCIOKHEHHE MAaTeMaTHUECKOTO ammapara
BBOJHUTCS Ja’K€ B HEKOTOPYIO 3aClIyTy aBTOPOB TEOPHIA.

OmUKA-TeoOpeTukn XX B. 3a0bUTH, YTO (QHU3MUECKas MaTeMaTHKa
MPUHOCHT I0JIb3Y JIUIIb TOT/A, KOTAA OHA OTPAXXaeT PEalbHOCTh MHpPa, YeM
OHA M OTJIMYAeTCA OT IMPOCTO MATEMATHKH, KOTOPAsi €CTh MMPOCTO JIOTHIECKHUH
anmapat, CyIIECTBYIOIIMI caM Mo ce0e M CIIOCOOHBIH omucaTh BooOIIe Bee,
9TO YTOJHO.

Ho rorma, xorma ¢u3nyeckas CyIIHOCTb IIOHATAa Ha KayeCTBEHHOM
YPOBHE, MaTeMaTH4eckoe (YHKIMOHAIBHO-KOJIMYECTBEHHOE OIHCaHHE
SBJICHUH TIIOJIE3HO M JaKe HEOOXOMUMO JUIS IOJYYEHHS IPUKIATHBIX
pe3yJIbTaToB, a TaKKe ISl TpelcKa3aHusi HOBBIX 3()(EKTOB W SBICHHU.
OpHako, y4uThIBas OECKOHEYHOE pa3HOOOpa3me KauyecTB U CBOHCTB KaXKIOTO
MaTepuagbHOTO Tella W SBICHHUS,  MOXHO YyTBEpXKIaTb, UYTO JHOOOE
MaTeMaTHYECKOE ONMCAHHE €CTh BEChbMa Y3KO€ M  OIHOCTOPOHHEE
oToOpakeHHe peasbHOW NeHCTBUTENBHOCTH. MareMaTHYecKie ypaBHEHUS,
BBIPAXKAOIINE TOJIBKO KOIMYECTBEHHBIE COOTHOIICHUS, HE OTPAKAIOT BCETO
COJICprKaHUS U3y9aeMoro o0beKTa. MaKCBEJT OTMEYall, 4TO MCIOJIb30BAHHUE
MaTEeMaTUYECKUX dbopmy, HE MOAKPEIICHHBIX (busnuecKkuMu
MpCACTaBJICHUAMHU, MNPHUBOAUT K TOMY, 4YTO «...Mbl COBCPIICHHO TEPSACM U3
BUAY 00BsCHSAEMBIE SBJICHHS U TIOTOMY HE€ MOXEM IMpUATU K Oomee
IIMPOKOMY TPEICTaBICHHIO 00 MX BHYTPEHHEH CBA3M, XOTS U MOXKEM
NPEABBIYMCIIUTD CIEACTBHS U3 TAHHBIX 3aKOHOBY [18, €. 12].

JIroboe omucaHue mMOOOTO SBICHUS BCErJa OJAHOCTOPOHHE M OTPAXKAET
TOJBKO JMIIb T€ LENH, KOTOphIE CTaBWJI Iiepes coOOH HccienoBaTenb
JaHHOTO siBeHWsA. Ilpeamer MokeT OBITH ONHMCaH C TEOMETPHYECKUX
MO3UIMH, PacCMOTPEH B IPOIECCE Pa3sBUTHS WM BO B3aMMOJCHCTBHHU C
IPYTHMH TpeaMeTaMu W T.OI. Bce 3T0 OyoyT COBEpIIEHHO pa3IndHbIC
ONUCAHUS, U KaKIOE U3 HUX OyIeT HETOIHBIM U OJXHOCTOPOHHHM.

B xauectBe npumepa MOKHO MPUBECTHU TSHKEIbIN JUCK, MOJBEILICHHbIN Ha
ynpyroit HutH (puc. 7.2).

B 3aBucuMocTH OT TOro, Kakyl Ieidb CTaBUT Iiepeq coOoi
HCCJIICA0BATCIIb, OIIMCAHHUEC CHCTCMbI MOXCT OBITH TEM WU HWHBIM, JaXE €CIIN
HUMETb B BUAY TOJIbKO AMHAMUKY 3TOT'O JJUCKA.
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Puc. 7.2. Tstzkesblii TUCK, MOABEIIeHHbIIl HA YIPYroM moaBece.

1. Ecnn auck Ha mojBece paccMaTpuBaTh KaK MAsTHUK B I0JIE TSXKECTH,
TO OyOyT WIpaTh poib JUIMHA mojaBeca | W yCKOpeHHe CHIBI TSHKECTH (.
Ilepron coOCTBeHHBIX KoyeOaHMH TaKOro MasTHHKA OyZET OMHMCHIBATHCS
BBIpO)KEHUEM:

T= 2n\/Tg.

2. Ecmu JAUCK Ha MIOABECC PACCMATPHUBATH KakK pr)KI/IHHHﬁ MAasTHHK,
Korga JUCK 6y,I[CT COBCpUIATH KoJieOaHus BCPTUKAJIBHO 34 CUCT YIIPYTOCTHU
HUTH, TO OICPHUOJ €TO KoJieOaHui OIPCACIINTCA BBIPAKCHUCM !

T =21\ Mik;

rae M — macca aucka, | — mmiHa moaseca; K — ko3 hUIHEHT yrpyrocTH.
3. Eciit e AMCK paccMaTpuBarh Kak KPYTHIIBHBIA MAsTHHK, TO MEPHOI
ero KoeOaHuit ONpPeIeTUTCS yKE HHBIM BRIPAKCHHEM:

T=2m\ Jlc;
rie J — MOMEHT MHEPIIMH JUCKA, C — KPYTUIbHAS JKECTKOCTh HUTH.

‘Vka3aHHEBIC BBIpAXKCHHWA  HUKAK IIOKa HE YYUTBIBAOT BbIHYKICHHBIX
KoJieOaHui nona BOS,I[GﬁCTBHeM BHCIIHUX CHJI, KOM6I/IHI/Ip0BaHHHX I[BI/I)KeHI/Iﬁ
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u 1.4. U Bce 5T0 Kacaercs Tonbko AuHaMUKH. Ho Ty e cucteMy MOKHO
paccMmarpuBaTh C MO3WLUM MHOXXECTBA MHBIX LENICH, U omucaHus ee OyayT
pa3sNUYHBIMH.

Takum o00pa3oM, TPOBOAS HCCICIOBAHMS, MCCIEAOBATENb IOJDKEH
MOMHUTB, 4TO:

1. Bcsxue wuccraenOBaHUS OMNPEACHAIOTCA LEIbI0 HCCIENOBAaHHA H
KacaroTcs TOJIBKO Y3KOr0 Kpyra CTOPOH H3y4aeMoro sSBICHHUS;

2. Beskoe ommcaHue eCTb pe3ysbTaT NMPEACTAaBICHHUS HCCIENOBaTeNs O
CYIIHOCTH SIBJI€HUS, T. €. O €r0 MOJAEIH;

3. Jrobas Monens M JI0OOE ONMUCAHUE SIBICHHS MOTYT YTOUHSTHCS M
JIOTIONHATBCA MO0 Mepe Pa3BUTHSA MPEICTAaBICHUNH O CaMOM SIBIEHHM U IO
Mepe pa3BUTHS OOIIUX MPEICTABICHUH O IPUPOJIE.

Crenyetr OTMETHTbh, YTO BCE CKa3aHHOE CIIPABEAIMBO U I10 OTHOIICHHIO K
KOMIBIOTEPHOMY MOJEIUPOBAHUIO H K KOMIBIOTEPHBIM TEXHOJOTHSIM,
MNOIYYMBIIUM B TOCIEAHEE NECATHICTHE MOIIHBIA TONMYOK JUILI CBOETO
pa3BUTHSL.

Ms1 BuauM (aHTACTHYECKH OBICTPBHIA POCT KOMITBIOTEPHBIX MOIIHOCTEH.
OnHako TOYeMy-TO OOJBIIMHCTBO 3THX BO3MOXKHOCTEH OKa3ajloch He
BOCTPEOOBAaHHBIM, M, XOTs pEIICHHE PYTHHHBIX 33Ja4y YIPOCTUIIOCH |
YCKOPHJIOCH, CYHTAaTb, YTO MPOMBINIJICHHBIC TEXHOJOTHMU H, TEM 6onee,
Hay4HBbIC npo6neM1)1 CTajii pelaTbCsad 3HAYUTCIIBHO YCIICIIHEEC, HCT
OCHOBaHHUH. DTO He Clly4yaiHo.

[Ipexne Bcero, ciuegyeT OTMETUTh, YTO JI0OOE MOJEIUPOBAaHME, B TOM
YHCciIe W KOMIBIOTEPHOE, CIIOCOOHO YYECTh JIMIIb MAIyI0 IOJII0 CBOMCTB U
cBsazedl. Ho mpu 3TOM MoaenmupoBaHue JOJDKHO YUYECTh Cyu{ecmeéeHHble O
yeneil nPO6OOUMO20 UCCIE006AHUA CEOIICMEA U C6A3U, T.€. TAKUE, HE y4eT
KOTOPBIX MOXKET CYHIECTBEHHO HCKA3UTh PE3YNbTaT U NPUBECTU K HEBEPHBIM
pexomeHmansM. [losToMy Ha mepBOM MecTe KaKAOW NPOOIEMBI CTOHT
dopmynupoeanue uyenuw - uccnedoganus, 3ateM  (GOPMYIHpOBAHUE
IFPaHUYHBIX W Ha4YaJIbHBIX yCHOBI/Iﬁ 3aga4u, ‘ITO6I)I orpaavuTb 3agady oOT
0eCcUNCICHHOT0 MHOMKECTBA BHEUIHMX IIPOLIECCOB U €€ MPEeAbICTOpUHU. DTO
caMo 110 cede IpecTaBIieT Ipodiemy.

Maremarnka cama 1o cebe BOBCE HE OTPa)kaeT HU yCTPOMCTBA IPUPOJIB,
HM 3aKOHOB Pa3BUTHs OOILECTBA M €ro 4acTeil (OpraHu3aluii, IpenpusIThii,
KoMmmaHuit). MartemaTtuka OeccTpacTHa M NpeACTaBIsIeT co00il Hekyro
MEIBHHUILY, Ha BBIXO/IE M3 KOTOPOIl OyZeT To ke, YTO M Ha €€ BXOJE, pa3Be
YTO HECKOJIIBKO NpeoO0pa3oBaHHOE I10JI KOHKPETHYIO menb. MHTepmperams
JKE pe3yNbTaToOB MCXOANT M3 TOH ke IeJIH, YTO U camMa pemraeMasi npooiema,
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T. €. 3TO BOBCE HE OOBEKTHBHBIE, & CYOBCKTHUBHBIC CYXICHHUS, KOTOPBIC
CIUIOIIb ¥ PSAJOM CIIOCOOHBI JIE30PHEHTHPOBATH TEX, KTO SBIIACTCS
3aKa34YMKOM HCCIIEIOBAHUI.

[MosTomy B ¢u3mdecknx 3amadaxX, Kak U BO MHOTHX JPYTHX, CUHATAThH
TIEPBUYHBIM MaTEMaTHUYECKHI amnmapar HAKaK Helb3s. [IepBUIHBIM SBISIETCS
TpeCcTaBiIeHue O (U3UUECKUX IIPOLECCax, JISKANIMX B OCHOBE KaXKIOTO
SIBIICHUSI, BHYTPEHHUI MeXaHU3M sIBICHUUA. MaTeMaTuka ecTh BCEro JUIIb
CPEICTBO OMHUCAHUS HEKOTOPBIX CTOPOH SIBJICHUS, (PEHOMEHOJIOTHS, 8 HUKAK
HE CYUIHOCTb SIBJICHUSI.

UsnoxkeHHoe BbIIE BOBCE HE CBHUJETENBCTBYET O TOM, HUTO
MaTEeMAaTHYECKOE MOJCIUPOBAHUE (DU3UUCCKUX, IKOHOMHYCCKUX WM HHBIX
MPOLIECCOB HE HY)XKHO WJIM YTO HE HYXKHO MHCIIOJIb30BATh KOMIIBIOTEPHBIC
TexHoNMoruu. I[IpocTo B KaXIOM KOHKPETHOM Ciydae HYXXHO oOpamarh
BHUMAaHHWE Ha TO, BCE JH (DaKTOPHI, BIMSAIONINE HA PE3yIbTATHI, YIYTCHBI, U HET
JIM TIPENIB3SITOCTH B TOJKOBAHWHM PE3yNBTATOB. A BHEIpEHHE MpeICKa3aHHH,
BBITEKAIONINX W3 TCOPHHA, M PE3yJIbTaTOB MOJCIHUPOBAHHA Iesieco00pa3HO
MIPOM3BOJUTH HE CPa3y, a MOCTEIIEHHO, HETPEPEIBHO OTCIeXnBas 3h(eKT ot
9THX AercTBUil. 00 ommOKM 00XOMATCS JAOPOTO M HE TONBKO TEM, KTO HX
COBEpIIIAET.

Buvieoowt

1. Mneamm3m coBpeMeHHOW (HM3WKM 3aKIIOYaeTCsl B NPUMEHEHHH IPHU
CO3JaHMM (PU3NYECKUX TEOpUH IOCTYJaTUBHOTO M aKCHOMAaTHYECKOTO
METOJIOB, TPEINONAraloIuX BO3MOXXHOCTh (OPMYJIHPOBAHHS MOCTYJIATOB,
IPUHIMIOB» W aKCHUOM, INPHHUMAaeMbIX 3a OCHOBY Teopuil 0e3
000CHOBaHHUS, KOTOPHIM, IO MHEHHMIO aBTOPOB, 00s3aHa COOTBETCTBOBATh
npupona. IlpakTuka, Kak OCHOBHOM KPUTEPUN HCTUHBI, PAHO WU IIO3JHO
JIEMOHCTPUPYET MOPOYHOCTh TAaKOTO IIOAXOZA, HO aBTOPhl CO3JaHHBIX HA
OCHOBE IIOCTYJIATOB, IIPUHIUIIOBY» U aKCUOM TEOPUH HE OTXOIAT OT CBOMX
TIOJIO’KEHUH, a TpeHeOperaioT (akramu.

2. OnHAM 13 METOAOB CO3JaHMS TEOPHH ABISETCS BBIABIXCHHE TUIIOTE3
— TPEeANoNIOKEHUH O CymHOCTH sABiIeHMH. OnHako, B OTIMYUE OT
MOCTYJaTOB, TUIIOTE3bl BCETAAa TOTOBBI K YTOUHEHHIO M JIaXKe€ OTMEHE, €CIIU
peanbHble (PaKThI MX ONPOBEPTaAIOT.

3. Marepuanuctiuueckas TeOpHUs JOJDKHA BCE SIBICHUS OOBSICHSTDH
CaMOJIBUJKEHUEM MAaTEPUU U OTBEYATh HA BOIPOC, I0YEMY SIBJIEHUE YCTPOEHO
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TaKk, a HE HMHA4Ye. B 5TOM IulaHE TaKk HA3bIBAEMbIC «3aKOHBI NPHPOIBD»
JOJDKHBI SIBISATBCSI CIEACTBHEM 3TOTO TIOHMMAHUS, IOJDKHBI BBITEKATh M3
TeOpud. OTH CIEACTBHA [OJDKHBI OBITh MHOTOKPAaTHO COIOCTaBJIEHBI C
(akTHIECKUM MaTepuaIoM W ObITh WM HOATBEPXKICHHBIMH. [Ipm 3TOM
JOIDKHBI OBITH 00O3HAYCHBI TPAHMIBI TNPUMEHHMOCTH TEOPHH M ee
CJICICTBHH, HOO BCSIKOE TOJIOKEHUE MOXKET YTOUHATHCS JO OECKOHEYHOCTH.
Ho B BepHOIi Teopun 3TO YyTOUHEHUE HE MPUBEAET K NEPECMOTPY €€ OCHOB,
MOTOMY YTO Ha KaXKJOM J3Tale MaTepHaJHCTHYeCKas TEOpHs, XOTS U He
MIOJTHOCTBIO, HO OTpaykaeT peajbHOe YCTPOHCTBO MHpa.

C momompbio Teopull QOpMYIHPYIOTCA Tak Ha3bIBACMBIE «3AKOHBI»
MaTepHaIbHOTO MHpPA. 3aKOH ecmb HeobdXxXooumoe, Cyuj,ecmeenHHoe,
ycmoiiuugoe, nO6MmMopaIOueecs OMHOULEHUE MeNCOY ABIEHUAMU.

4. Memagu3zuka — MeToq TONXOAa K SBICHUSAM IMPHUPOIHI B 0OIIecTBa
Kak K OTACNBHBIM, W30JMPOBAaHHBIM JAPYT OT JApyra M HEU3MEHHBIM BO
BPEMEHH, OOBIYHO  NPOTHBOIOCTABIACTCA  OualeKmuxe,  KOTOpas
paccMaTpuBaeT SBICHHS B IIPOIECCE HX CTAaHOBICHMS, pPa3BUTHUS U
YHHYTOXEHUS U BO B3aHMOCBSI3MH C JPYTHMH SIBICHUSIMH TIPUPOIBI.

Takoe  TPOTHBONOCTaBICHWE  HENPAaBOMEPHO, T. K.  IIOIBITKA
MPOaHAM3UPOBATh JIIO0OH MPEeAMET WM SIBICHHE BO BCEM MHOT000pa3uu
HUX Ka4Y€CTB M C YYETOM BCEX W3MEHEHHI M BO B3aMMOCBSI3M CO BCEMH
JPYTUMH TpeJMeTaMH M SBJICHHAMH oOpedeHa Ha MpoBaJl, MO3TOMY
OINMCaHue JI000ro MpeaMeTa WM SBJICHUS HOCUT OTpaHHYCHHBIN XapakTep
W, CleA0oBaTelbHO, MeTadu3nyHo. To e OTHOCHTCS U K JIIOOBIM
UCCIEIOBAaHMUAM. DTO 3HAYMT, YTO NPH M3YUYEHHUN SIBICHHH MeTadU3MIECKUI
MOAXOA TaK K€ HEOOXOAMM, KaK M AHAICKTHYECKHH METON, M 4YTO OHH
JOJDKHBI ~ pallMOHAIbHO COYETaThCI B  IPOIECCE IPOJABIDKCHHS  OT
OTHOCHUTEJILHOI NCTHUHBI K a0COIIOTHOM.

5. Kaxnprit ¢akr MOXeT MMeTh OECUHCICHHOE MHOXXECTBO TPaKTOBOK
(oOBsicHeHHMIT), MOITOMY 37ech BO3MOXKEH TNpom3Boi. Ha camom neme
TpakTOBKa ()aKTOB JAOJIKHA MPOU3BOIUTHCS HE TOJIHKO HA OCHOBE HEKOTOPOM
ONpe/IeJIeHHOH  TeopuHM, HO W M3 BCEro OMbITAa, HAKOIJIEHHOTO
€CTECTBO3HAHUEM, M M3 MaTepUaIMCTHYECKOi (uiocoduu, NpOBEpPEHHOI
MHOTOJIETHEN MPAKTUKOM.

6. B mMupe gaelcTByeT HempepblBHas LENb MPUYUHHO-CIEICTBEHHBIX
B3aUMOJEICTBUI: COBOKYITHOCTH IPUYMH TPUBOJUT K HEKOTOPOMY
CIIC/ICTBHIO, ~ HO CaMO 3TO CJIEJACTBHE  SBISIETCS MNPHYMHOW  JUIA
MOCJIeAYIONIeH LEeTOYKH CHIEeJCTBHH. MHUp ecTh 3aKOHOMEPHOE JIBHIXKECHHE
MaTepuy, ¥ Hallle CO3HAaHWe, OyIydH IPOIYKTOM HPHUPOJIBI, B COCTOSHHHU
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TOJBKO OTpa)kaTh 3Ty 3aKOHOMEpHOCTh. OnHAaKO (aTanrbHOCTH B MPUYNHHO-
CJIC/ICTBEHHBIX OTHOIICHUAX HET, TaK KaK BO MHOTHX CIyd4asX MOXHO
BMEIIATECSI B XOJ COOBITHM M HM3MEHHTh COCTaB MPUYWH, [J00ABHB HIH
yOaBHB MX, TEM CaMbIM, H3MEHHB CIICIICTBHE B HY)KHOM HalpaBICHHUH.

[IprunHBl Bcerma mpenmiecTBYIOT cieacTsuio. Kaxngoe sBICHHE ecTh
CIIEICTBHE MHOTHMX TPHYMH, YacTb M3 KOTOPBIX MOXET CUHTATHCS
CYIIECTBEHHBIMHU, YacTh HECYLIECTBEHHBIMH, 3TO pa3/ielieHHE 3aBUCHUT OT
LEeIN HWCCIEIOBaHMs, IIIyOWHBI MO3HaHUS, (GHIOCO(CKONH IOATOTOBKH
ucciezoBareNlss M MHOTMX ApYyrux obOcrosrensctB.  ClienoBarenbHO,
CIIy4alHOCTh HE €CTh YCTPOMCTBO MHpa, KaK 3TO yTBEPXKIAET COBPEMEHHas
TeopeTnyeckasi pu3nka, a BCEro JIMIIb HETOJIHOTa HAIUX 3HAHMUH.

7. Besikuii 00BEKT M BCSIKMIA nporece (IefcTBUE) UMEIOT COJepKaHue U
¢opmy. ConepxaHHE COCTaBISIET KaueCTBEHHYI0 M KOJIMYCCTBEHHYIO
BHYTPCHHIOIO CYITHOCTh OOBEKTa, (hopMa OTpakaeT BHEIIHIOIO CTOPOHY
COJIeprKaHNs, B3aMMOOTHOIICHHS C APYTHUMH 00BEKTaMH H ITPOIIECCAMH.

ConmepxanneM (U3NYECKHX OOBEKTOB SBISIETCA WX BHYTPCHHEE
YCTPOHCTBO — COCTaB 3BEHBEB, UX CBS3H MEXIy COOOH, CTPYKTypa, a hopMoi
ABJSIETCS COBOKYITHOCTh WX BHEIIHMX CBOHCTB, B KOTOPBIX IPOSIBIISCTCS
CoJIepXKaHUe 110 OTHOIICHHUIO K BHEITHUM 00BEKTaMU U IpoIeccaM.

B ¢usnueckux sBICHUSAX COJEpKaHHE IIPOLECCOB €CTh BHYTPEHHUI
MEXaHU3M SBJICHHUH, COBOKYMHOCTh [BIXCHHUH MaTepuH Ha TIIyOHMHHBIX
YPOBHAX OpTraHU3allud MaTEpur, PE3yJIbTAaTOM KOTOPBLIX U ABJIACTCA CaMO
sBJIeHHE, POPMOH SIBIISIETCS] BHEIITHEE MPOSBICHUE 3TOTO COJEPIKAHHS.

8. Ilpenmourenne (opMbI MEpe] COAEp’KaHHMEM B Pa3IMYHBIX cdepax
YeJIOBEUECKOH NeATeNbHOCTH ecTh popManu3M. IIpencraBineHne kakoi-mibo
coJiepkaTenbHONH o0macth B BUAE (OpPManbHOM CHCTEMBI Ha 0asze

OIPCACIICHHBIX a6CTpaKI_[I/II71, I/Iz[eanmaum‘/i u HUCKYCCTBCHHBIX
CHUMBOJIMYECCKHX A3BIKOB €CTh (I)OpMaJ'II/ISaLII/ISI.
(I)OpMaJ'II/BM IIO3BOJISACT CUCTECMATU3UPOBATD, YTOYHUTH n

METOJIOJIOTUYECKU IIPOSICHUTh COJEP)KAHUE TEOPHUH, BBICHUTH XapaKTep
B3aUMOCBSI3M MEXIy COOO pa3iIM4HBIX €€ TOJIOKEHUH, BBIIBUTH U
copMynMpoBaTh elle He pelleHHble mpoOiembl. OpHako (GopMaiu3M Kak
[I03HABATEJIbHBII IIPUEM BCErJa HOCUT OTHOCUTEIIBbHBIN XapaKTep, MOCKOJIbKY
M3HAa4aJIbHO PacCMaTPUBAET JIMILIb OTHOCUTENIBHO Y3KUM KPYT TOHITHM.

B  ¢usnueckux cucremax (Qopmanu3M  MPOSIBISETCS B BHUIE
()eHOMEHOJIOTHH,  ONEpHUPYIOIIEH  JMIIb  BHEIIHWMH  IIPOSIBICHUSMH
NPOLIECCOB,  TaK  HA3bIBAEMBIMH  «HAONIOAAEMBIMU»  (H3HYECKUMHU
BEIMYMHAMU U «XOPOLIO MPOBEPEHHBIMHY» 3aKOHAMH.
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Ha sTomM e oOCHOBaH M MaTeMaTtudeckuii (Gopmaimsm, B KOTOPOM
COJZICP)KAaHME  IIPOIECCOB, BBIPAXKAEMBIX HEKOTOPBIMH  ypaBHEHHSAMH,
BBIPAXKAETCS B BUZIE OIIPEAEICHHBIX CHUMBOJIOB U COOTHOIICHNI MEXIy HUMHU.
IIpu 3TOM "acTo 3a0BIBacTCA, YTO MOJHOCTHIO MOTYT OBITH (hOpMaNn30BaHEI
JUIIb 3JIEMEHTapHbIE TEOPUU C MPOCTOM JIOTMYECKOM CTPYKTYpOH U
HEOOJBIIMM  3aIlacOM  TOHITHH, €CIIM JKe TEOpHs CIIOXKHA, OHa
NPUHLIUITHAIEHO HE MOXKET OBITh TOJIHOCTHIO (hOpMan30BaHa.

9. @enomenonocuna (ydenne o «peHOMEHAX» — SABJICHHSX) —
U1eaTUCTHUECKOe ¢unocodckoe  HampasieHHUE, pa3BUBaroILEe
MO3UTHUBUCTCKHE TIOJNIOKCHUS W CTPEMsIIeecs OCBOOOAMTH CO3HAHHUE OT
HATYPaJIMCTUYCCKUX  YCTAaHOBOK. (DEHOMEHOJOTHS CYHMTACT, YTO MOXKHO
YIOBJICTBOPUTHCS T BHCITHUMH MIPOSIBICHUSMH TIPUPO/IBL.
ITocnenoBarenn (heHOMEHOTOTHYECKOMH METOIOJIOT U CYUTAIOT
HEBO3MOXXHBIM M HE HYXHBIM CO3JaHHE (PH3MYECKUX MOJAEIeH, HATISIHO
JNEMOHCTPHPYIOIUX  CYIIHOCTh KaXJIOro (U3MUEcCKoro sBIeHusI. B
COOTBETCTBHH C IIPUHIHAIIOM HE HATIITHOCTHY IMPEICTaBUTH cebe TO, UTO
YTBEpKIaeT TeopeThdeckas (U3WKa, NPUHIMIHAATGHO HEBO3MOXHO, U
MOSTOMY JIOWCKATBCSA OO0 TPHYMH, [0 BHYTPEHHEH IPHPOIBI KaXKIOTO
SABJICHUA HCBO3MOXKHO NPHUHIUIIHUAIBHO.

10. Jduunamuueckas  METONOJOTHS  MPEANONAraeT HEOOXOAUMBIM
co3JaHue (U3MYECKUX MOJENel, HarlIsAHO JEMOHCTPUPYIONIUX CYIIHOCTb
Kaxa0oro (1)I/ISI/I‘ICCKOFO siBJIeHUS. MaTteMaTH4ecKoe OIMCAHHE SIBJICHUSI 3TO
BCEro JIMILIb OMUCAaHHWE ATOM Mojenu. JluHamuyeckas METONOJIOTHs, Kak
MPaBUJIO, ONIEPUPYET MEXaHUICCKUMHI MOJICTSIMHA, B KOTOPBIX BCE HATJISATHO,
CBOJII TEM CaMbIM CYITHOCTH JIFOOBIX SIBJICHUN K MEXaHHKE, ONepUpPYIOIMIEH
MPEICTABICHUSAMHI O MEXaHHYECKUX CTPYKTYpax U IEePEeMEUICHUSX MaTepUuu
B IIPOCTPAHCTBE.

11. JIroboe MonemupoBaHHWE, B TOM UYHCIEC M KOMIBIOTEPHOE, COCOOHO
YYeCTbh JIUIIH Malyto OO CBOHCTB U CBS3eH 00BEKTOB U siBICHUN. [loaToMy
MOJICIUPOBAHNE JIOJIKHO YUECThb Cyu{ecmeeHHbvle OnA ueseil npoeooumozo
UCCNe006anus Cceolicmea u c6A3uU, T.€. TaKhe, HE Yy4eT KOTOPBIX MOXKET
CYHICCTBEHHO  HMCKa3UTh  pe3yjbTaT ©  TPUBECTH K  HEBEPHBIM
pexomeHaanusM. IlosToMy Ha TEpBOM MecTe KaKIOW MPOoOJIeMbl CTOUT
dopmynuposanue yenu  uccnedosamus, 3areM  HOPMYIUPOBAHUE
FPAaHUYHBIX W Ha4YaJIbHBIX yCJ'IOBI/If/'I 3aga4u, qTOOBI orpaavuTb 3aJgady OT
OECUICICHHOTO MHOXKECTBA BHEITHUX TPOIIECCOB U €€ MPEABICTOPHH.
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naBa 8. HakaHyHe ouyepenHon chusnyeckomn
peBonoLMU

8.1. Ecmecmeo3nanue u npuHyun nO3HA6AEMOCHU
npupoosl

[Ipexxae 4YeM TOBOPUTH O METOMOJIOTMH KaKOW-1Mb0 oOwieil Teopuu
€CTECTBO3HaHUsI, HEOOXOAMMO OTBETHTH Ha BOIIPOC O LEJISIX €CTECTBO3HAHMSI.
VYTOYHEHHE LIeJIM ECTECTBO3HAHHS HEOOXOANMO TOTOMY, 4YTO TOT WJIM MHOU
OTBET OINIPEACISCT B 3HAYUTEIHHON CTEIICHN METOAOJIOTHIO BCEH HaYKH.

V3BecTHBI BBICKa3bIBaHMS, KOTAA IIENBI0 SCTECTBO3HAHUS OOBSBISIACH
BO3MOXHOCTh TIPHKJIAQIHOTO HCIIOJBb30BAHHUSA IIOJyYEHHBIX IOCTIDKCHHH
Haykd. CyLIecTBYIOT HMHBIE MHEHHS, COIJIACHO KOTOPBIM 3amadeil Haykw
SABIISICTCS TONydeHHE ()YHKIMOHAJIBHBIX (MaTeMaTHYECKHX) 3aBHCHMOCTEH,
9KCTPANOIUPYIOMINX IOJYYEHHbIE HSKCIEPUMEHTAIBHBIE pE3YyJIbTaThl H
0OBSBISIEMBIX Jlajiee «3aKOHAMIW) MaTepHaIbHOTO MHPA.

OJIHaKO €CThb OCHOBaHHA YTBCPKIAAaThb, YTO YKa3aHHbIC MHCHUA ABIAIOTCA
ABHO HEAOCTATOYHBIMU U AK€ HCIIPaBUJIbHBIMH. B camom pI(SA) (SN 061)51BHCHI/Ie
ImparMaTu4CeCKux ueﬂeﬁ KaK MepBOOYCPCAHBIX W CIUHCTBCHHBIX HECMHUHYEMO
IPUBOJUT K TOMY, YTO IO3HAHWE NPUPOABI OTOABUIAETCS Ha BTOPOU ILIaH
WM CHUMAeTCs COBCEM, B pe3yJbTaTe 4Yero M NPHKIAIHBIC TOCTHKCHHS
OKa3bIBAIOTCS MOBEPXHOCTHBIMH M Cily4ailHBIMH. Kak IOKa3bIBaeT OIbIT,
HanOOJIbIINE MPAKTHYSCKH PE3yNbTATHI JISKAT HA CTHIKE HAyK, a Ul TOrO
HEeoOXOAMMO H3y4YeHHe 00NacTel, Ka3aaoch Obl, HE MMEIOLIMX OTHOLICHHS K
NOCTaBJICHHOM NPHKIAAHON 3a1ade. DT0 TpeOyeT Goiee IMPOKOro MOAX0a,
W3YYCHHS] MHOTHX HAIIPaBJICHUH, a TJIABHOE, IIOHUMAaHHE CYTH IIPOILIECCOB,
JeKamux B OCHOBC H3YYaCMbIX SIBJICHUIA. HonyqaeTc;I, 4YTO pcajibHasa
MaKCHUMaJIbHas oOTJada HaxXoguTCcsa B MPOTUBOPEYUHN C Hﬂeeﬁ 6I>ICTpOFO
MOJTYYESHHMS! IPUKIIATHOTO PE3yJIbTara.

BbiBoz ke (YHKIMOHAJIBHBIX 3aBHCHMOCTEH, IOJYYEHHBIX Ha OCHOBE
000011IeHUs psAaa HIKCIEPUMEHTOB, caM I0 cebe MoJe3eH U B psfe ClydaeB
BBIIACTCS 32 NPHUPOAHBIA «3aKOH», Kak 95TO IPOM30ILIO, HAIpHMep, ¢
3aKOHOM «BCEMHpPHOTro» TiroTeHus HprooToHa. OIHAaKO OTCYTCTBHUE
NOHUMAaHHs MPUPOJBI SBICHUS  NPUBOIUT K HICANU3ALMHM 3aKOHA U
PACIPOCTPAHEHHMIO €ro JaJIeKo 3a peesibl TOH 00J1acTH, B KOTOPOH OH MOXET
OBITh UCIIOJIB30BaH.
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Tak, pacnpocrpanenue 3akoHa HproToHa Ha Bcio BceneHnyro mpuseno k
TaK Ha3bIBAEMOMY TI'PAaBHTALMOHHOMY mapajokcy. Oxa3anoch, 4TO HE BCE
HeOECHBIE TeNa CTPOTO MOJYMHSIOTCS 3akoHYy HpIOTOHa maxe B mpenenax
ConHEYHOW CHCTEMBI, MMEIOTCA TPYOHOCTH B  OOBSCHEHHH CMEIICHHS
nepurenust Mepkypus, a Takke B O0BSICHEHNUH ABM)KEHHS IUTaHeTH! [IyToH.

Henonumanue BHYTpeHHEH CyTH SBJIEHMH MPUBOJUT K TOMY, YTO CAMH
SBJICHUS TIOHMMAIOTCS IOBEPXHOCTHO, YTO HE TOJBKO HE MO3BOJSIET
UCIIOJIb30BaTh B MOJIHON Mepe 3aJI0KCHHbIE B HUX BO3MOXHOCTH, HO M Jake
MaTeMaTHYEeCKH OITUCATh NX C HEOOXOAUMOH MOJTHOTOA.

Takum 00pa3oMm, HHM NpHKIanHAs, HU ONHCATENbHas CTOPOHBI SBICHUN
HE MOTYT SIBJIATHCS TJaBHBIMHM LESIMU €CTeCTBO3HaHMA. [nasenaa 3adaua
eCHEeCHIB03HAHUA O00IICHA 3AKNI0YAMbCA 6 U3YUEHUU O00beKMUGHBIX
3aKOHO6 Rpupoosl  HA OCHOBE NOHUMAHUA UIUUECKOU CcyuwiHOCmU
Aenenuil, ux eHympennezo mexanusma [1]. I 3nece Bo3HHKaeT BOmpoc,
BO3MOYKHO JIM TAKOE IOHMMAaHHUE B IPUHIIMIIE.

Kak u3BecTHO, KaXIbIi IPEIMET U KXKAOE SBICHHE HMEIOT OECUNCICHHOE
MHO>KECTBO CBOMCTB. KOJIMYECTBEHHO OXapaKTEepU30BaTh Ka)KIOE CBOMCTBO
MOJKHO JIMIIb C ONpPENENICHHOH TOYHOCTBIO. YYeCTh BCE CBOWMCTBA Jaxe
OJIHOTO TMpeaMeTa WM OJHOTO SBICHUS HEBO3MOJXKHO, TaK K€ KaK M Helb3s
JlaykKe OJTHO CBOWCTBO OLIEHUTh C OECKOHEYHOW TOYHOCTHIO, T.€. C HYJIEBOU
norpemHocteio. [loaTomMy Jt00oe ommpcaHue IpeaMeTa, ero (usnyeckas
MOACJIb BCCraa l'[pI/I6J'II/I)KeHHbI, TaK K€ KaK W YHUCJICHHAasd XapaKTCpHUCTUKa
KaXXaoro €ro cBoiicTBa. JTO 3HA4YUT, YTO IMOJHOCTHIO HU OJUH MPCIAMECT U HU
OJTHO SIBJICHHE MBI 3HaTh He OyneM HHUKoraa. Bcernma w3 Bceil coBoKymHOCTH
CBOHCTB OYZET YUHUTBHIBATHCS TOJIBKO HEKOTOPAst HX 4acTh, M 3Ta 4acTh OyJeT
UCCIIEN0BATHCS C ONPEAEICHHON MOrPEIHOCTBIO.

Tem He MeHee, 3TO He O3HAa4aeT HEMO3HAaBa€MOCTH NPUPOIHBIX SIBICHHMH.
Hx Bcerma MokHO OyJeT y3HATh HPUMEHHUTENBHO K KOHKPETHOH IIenH
WCCIIEZIOBaHMS, BBIICIUB M3 OOIIEH COBOKYIHOCTH BCEX CBOMCTB JIMIIL TE,
KOTOpbIE CYLIECTBEHHBI JUIsI KOHKPETHOW pellaeMod 3ajaud, U ¢ TOH
JIOITyCTUMOM MOTPEIIHOCThIO, BENIWYMHA KOTOPOH OIpesescHa YCIOBUSIMU
3a7a4u. Ho no wmepe ycnoxHeHHs 3ahady, YBEJIMYEHHUS HUX 4YUCIA H
pazHooOpa3usi, pocta TpeOOBaHHUM K TOYHOCTH UCCIIEI0BATENb BRIHYKIEH BCE
6onee yriryOisAThCA B IPEAMET HCCIIEJOBAHUS, YCIOXKHATh HHCTPYMEHTApHil,
MOBBIINIATH TPEOOBaHMS K TOUHOCTH, M 3TOT Ipolecc beckoHeueH. Ha xaxom
JTare Mbl OIY4aeM JIMIIb YacTh 3HAHUH O IPeaMETE, HO, €CIIU HCCIIEI0BAHUSL
HOCSIT OOBEKTHBHBII M CHCTEMaTHYECKUI XapakTep, TO, IO KpaiHeH mepe,
YacTh 3HaHWH Oy/leT UCTUHHOW, a yacTh — HejpocTtaTouHoH. CliegoBaresbHo,
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BCsIKash MCTHHA OTHOCHTENIbHA M 3aBHCHUT OT LM uccinenoBanua. Ho arto
03HAaYaeT NPUHLIMIHAIBHYIO TO3HABAEMOCTh NMPHUPOJIHBIX SABICHUH, XOTA Ha
KaXXJIOM JTalle U HEMOIHYIO TT03HABAEMOCTb.

PeanpHO cTpaTerndeckol LENbI0 €CTECTBO3HAHUS SIBIAETCS Bce Oolee
riryboKoe TMOHMMAaHHE Bce OONBIIMX CTOPOH M CBOMcTB mpuponsl. Kak
npaBWIIEHO B cBoe BpeMs otMerwn [.emsmromsn [2], «...Hayka, 3amaga
KOTOpPOH COCTOMT B IOHMMAaHUM HPUPOABI, JODKHA HUCXOAUTH U3
MPENON0XKEH!s] BO3MOXKHOCTH STOrO IIOHHMMAaHUS M COIVIACHO JTOMY
MOJIOXKEHHUIO JOJDKHA JIeNaTh CBOM 3aKIIIOUEHUS U UccleoBaHus». IMeHHo u3
STOr0  MPUHIUNUANBHOTO  TOJIOKEHWS M JOJDKHBI  HUCXOAUTh  BCE
METOA0NOTNYECKHE IPUHIUIIBI HAYKH.

I'naBHOII LeNbIO 111 eCTECTBO3HAHMS BOOOIIE M (U3MKHU, B YACTHOCTH, Ha
BCEX JTalaXx W YPOBHAX pa3BUTUS  MOXET SBUTHCS TOJIBKO Bce Ooiee
riryOOKOe TNOHMMAaHHE TNPHPOAHBIX SIBICHHH. A  YTO TaKOE «IOHSITH)
SIBJICHHE, «OOBICHUTEY €ro?

OOBSICHUTE SIBICHHE COBCEM HE O3HA4aeT JaTh €My aJICKBaTHOE
MaTEMaTHYECKOE OINHCAHME, KaK 3TO YacTO YKa3blBAE€TCS B METOJUYECKOU
outepatype  (Hampumep, KOTAa Ipeiroyaraercs, 4To oOmas Teopus
OTHOCHTEJILHOCTU «OO0BSCHIET)» IPAaBUTAIMIO, MOCKOJIBKY OHA OIHCHIBAET 3TO
SIBJICHHE B TEH30PHOM BHJe). Maremarnueckoe, pyHKIIMOHAIBHOE ONMUCAHUE
HUKAaKMM 00pa30M He BCKPBIBACT HM NPUYUH CYLIECTBOBAHHUS B IPUPOJIE
3TOro ABJCHUS, HU NMPHPOJHI sBieHus. Ha camoM nene o0vachumo agnenue
— 03Hauaem 00BLACHUMb €20 RPUPOOY, 00BACHUMD RPUYUHDL, HO KOMOPbIM
IMO A6NEeHUE CYyU{eCmeyen U no KOmopbim OHO 6e0em ceds UMEHHO makK, a
He uHaye. A 3TO 03Ha4aeT HEOOXOIUMOCTh:

— BBIABICHUS BHYTPEHHEH CYINHOCTH SIBICHHS, €ro MEXaHH3Ma, T. €.
JBIDKCHUI MaTepuy Ha ypOBHIX OpPTraHM3alMM OoJjiee TIyOWHHBIX, 9€M CaMo
SIBIICHHE;

— TpPUYMH JABWXKEHHS KaXIOH M3 dYacTed  (oYeMy BO3HHKIO 3TO
JIBUXKEHHE);

— MeXaHHM3Ma B3aUMO/ICHCTBHUS 3TUX YacTei MEX Iy COOOI;

— B3aUMOJAEHCTBHS 3TOTO MABIDKCHHMS C YacTAMH APYTUX SBICHUH U
MaTepHaJIbHBIX 00Pa30BaHMM.

Ilo3nasaemocmov  A61€HUI 03HAYACHT 6O3MONCHOCHMb GCKPOIMUA UX
GHYymMpeHHel CyuwHOCmU, M. e. GHYMPEHHE20 MeXaHu3ma, 9to, 0e3yCcIoBHO,
HpeJronaraeT Halu4he 4acTed M CTPOUTENBHOrO MaTepuala y KakJoro
(u3myeckoro Tena, BEUIECTBAa, NpPEAMETa W SBICHMS, CIEJOBATEIbHO,
CyLIECTBOBAHHE MATEpPHH HA BCEX YPOBHAX €€ OPraHM3alluy, HAIWYME y Hee
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CTPYKTYpBI, SHEPIWH, B3aNMOACHUCTBHE MaTepHAIBHBIX 00pa3oBaHUU ¢
JIPYTAMH MaTepHATbHBIMA 00pa30BaHUSMH U CBEACHNE (U3NIECKUX IMOJICH K
JBIDKCHUSIM MaTepHUH.

OTo o03HagaeT, UYTO HYXHO CYMETb pa3JIOKUTh SBICHHE Ha €ro
MaTepHalbHBIC COCTABILIOIIME, HA YaCTH W MPOCICOUTH IPUINHHO-
CIICZICTBEHHBIC  B3aWMOJCHCTBHS MeEXITy HHMH. He IOBEpXHOCTHOE
KayeCTBEHHOC H HE ()YHKIMOHAIBHO-KOJIMYCCTBEHHOE OIHMCAaHUC, 4
6blAGIEHIEe GHYMPEHHE CYmU A6/1eHUA eCb NOHUMAHUE U 00bACHEHUe

Aenenus. UV TIOITOMY 21a8HON Uenbl0 eCMmeCmEO3ZHAHUA AGNACHCA
6CKpbImUE RPUPOObL 6CEX A6AEHUN, T.C. BCKPHITHE BHYTPEHHUX MEXaHH3MOB
SBJICHUM,  aHauu3  OPUYUHHO-CIICACTBEHHBIX  OTHOIICHHM  MEXIy

MaTepUaIbHBIMU 00Pa30BAHUSIMH, YYACTBYIOIIUMH B U3y4acMbIX SBICHUSIX U
s¢p¢exrax, W Ha OCHOBE W3YUCHHS MEXAaHH3MOB OTICIBHBIX SIBICHHUH
BBISIBIICHHE OOMMX U BCEX SBICHUH 3aKOHOMEpHOCTeH. BcekpbiTnme 3THX
CBsI3€ll M OTHOIIEHHWH IIO3BOJIIET JaTh WM OOBSICHEHHE, T. €. BBIACIUTH
B3aUMOJEHCTBYIOIIME YaCTH U MPOCIEAUTh MX B3aUMOJEHCTBUE U Ha 3TOU
OCHOBE TPOM3BECTH HEOOXOAWMOE OmicaHue. B 3TOoM ciaydae Moryt OBITH
ompeneneHsl 00JacTH pacHpOCTPaHEHHs IMONYyYCHHBIX MaTeMaTHYSCKUX
3aBUCUMOCTEH, OTpaHMYEHUS! PACHPOCTPAHEHUs] HANIEHHBIX 3aKOHOMEPHO-
crei M copMynuMpOBaHBl JONMYIIEHHbIE MPUOMMKEHUs. OTO  Jaer
BO3MOXHOCTH l'[pI/I HeO6XO]II/IMOCTI/I yTO‘-IHI/ITI) l'[OJ'Iy’-IeHHI:-Ie 3aKOHOMepHOCTI/I.

Marematnyeckoe, (QYHKIHOHAILHOE OINMCAaHHUE SIBJICHUI OKa3bIBaeTCs
CJICIYIOIIMM IIOCJIC BBISABICHHS UX (PU3HUUECKOW cyirHOCTH InaroM. CHauana
(u3nKa, a TOTOM TOJNIBKO MaTeMaThKa. A JWCIIONB30BaHHUE ITONYYCHHBIX
3aKOHOMEPHOCTEH B pEIICHUH MPUKIATHBIX 3a/1a9 CTAHOBUTCS €CTECTBCHHBIM
Pe3yIbTaTOM, UTOTOM JICATEIEHOCTH HAYKH, KOTOpas JJIsl TOTO M CYIIECTBYET,
YTOOBI OBITH TTOJIE3HOI YETOBEUESCTBY B €TI0 B3aUMOICHCTBUH C TIPUPOIOH.

Takum 00pa3oM, 21a6HOI Yelbl0 ecCecmE03HANUA AGNACMCA U3YUeHUe
00beKMUBHBIX 3AKOHO8 RPUPOObI HA OCHO8€ NOHUMAHUA GHYMPEHHUX
MeXaHu3Moe s16/1eHU.

HpI/IXOI[I/ITCH OTMCTHUTH, YTO 3TH OCHOBOIIOJIArarouiuc HpI/IHHI/IHI)I HayKI/I
CeroaHs HapyIlIeHI)I U HC TOJBKO B POCCI/II/I, HO U BO BCECM MI/Ipe u HO3TOMy
HeoOXomMMa  PeBH3WsS ~ BCEro  TOrO, YTO  CErOgHS  JOCTHTHYTO
€CTECTBO3HAHMEM. OTO HEOOXOJUMO CcjeNnaTh MOTOMY, YTO HE BCE OHHU
ABJIIAIOTCA peaJ’II)HI)IMI/I JOCTUXCHUSIMU. B HayKe BOO6H1€ U B CCTCCTBO3HAHHHU,
B YaCTHOCTH, CYIIECTBYIOT HEMPOBEPEHHBIC YTBEPKACHHUS, MOJMEHA HUCTHH
MPEIIONIOKEHUSIMY, BO3BEICHHBIMH 3aTéM B paHT aOCONIOTHOW WCTHHEL,
aMOWITHO3HBIE yMO3aKJIIOUCHUs, HAIpaBIICHHBIC TOJIKOBAaHHUA PE3YJIbTAaTOB
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OKCIIEPUMEHTOB W JaXe npsimble Qaibcudukanun. Bcemy 3TOMYy ecTh
MNpUMEpPbl U MPUYKHBI, U IS TOTO YTOOBI JBUraThCsl JAanbliie, HY)KHO 3HATh,
r7e MBI HAaXOIUMCS ceryJac.

Bospoxaenne marepuanucTUueckoil Quiocopun SBISETCS TIABHBIM
yCIOBHEM BO3POKICHHS MaTepUATUCTUUECKOTO €CTECTBO3HAHMUS,
MPU3BAHHOTO W3y4aTh HPHPOJY TaKO#, Kak oHa ecTh. HO BoccTaHOBIICHHE
MaTepUATUCTUYCCKON (uimocodun camo Mo cebc HEeIOCTATOYHO, eCIH
OJTHOBPEMCHHO HE HAYHET CO31aBaThCs MAaTEPHATHUCTUYECKAs METOJOJIOTHS
CCTECTBO3HAHUSA KAaK TMPSIMOE PYKOBOJICTBO K JICHCTBHIO, KOTOPOE
MPAaKTUYECKA MOYKHO MPUMCHSTH MPH PEIICHUH KOHKPETHBIX 3aj1ad.

BrlsiBlieHHE BHYTPEHHHX MEXAHU3MOB SIBJICHHHM M €CTh TJIaBHAs 3ajada
¢usuku. K coxaneHuio, B HacTosmiee BpeMs (U3UKA B OCHOBHOM
orpaHn4MBaeTcsi PEeHOMEHONIOTHEH, T. €. BHEIIHUM OIKMCAHHUEM SIBJICHHI, U B
OOJIBIIMHCTBE CIIy4yaeB HE WJACT Jajblie CTaTHKH. Jlake Toraa, Koraa pedb
UJIET O TIEPEMEIICHUAX MacC, Yallle BCEro JeNI0 CBOJUTCS K CTAI[HOHAPHBIM
mpoueccaM. A BeIb €CTh elle KHHEMaTHKa, JHHAMHKA, MEePEXOIHbIC
MPOLIECCHI U T. II.

Hakonen, Ha 6a3e ye MPOBEICHHBIX HCCIICIOBAHUN JODKHBI OBITh
BBISIBIICHBI HOBBIC HAIPABJICHUS WCCIICOBaHUM, MO0 Hayka HUKOrJa HE
KOHYaeTCsl, IIOCKOJIbKY MPUpoJia OECKOHEYHa B CBOEM Pa3HOOOpas3Hu.

Kak yxe OBLIO MOMYEPKHYTO, IOCTABJICHHBIC 33aJaud MOTYT OBITh
pellieHbl JIMIIb C MOMOIIBI0 IOCICIOBATEIBHON MaTepHaIHCTHUCCKOM
¢unocohuu U BBITCKAIOIICH W3 HEE METOIOJIOTHH, JAIOIICH MPaKTHYCCKHE
pekoMeHaanuu  uccinenoBatemsiM.  Ounocodus, KOTopas HE  CO3/aeT
METOJIOJIOTUH, OKa3bIBaeTCs aOCTpaKTHOW W, B MpHHIMIE, He HyxHa. K
COXAJICHHIO, COBPEMEHHOE COCTOsHHE (HIOCOGUH HMEHHO TaKOBO:
MPUKJIATHON METOOJIOTHH JJIsl IPAKTHKOB OHA HE CO3/aeT.

Crenyer 3aMeTuTh, YTO TMOJOOHBIC JK€ 3aJauyd CTOSAT U Tepen
OOIECTBEHHBIMH HAyKaMH, OT COCTOSHHS KOTOPBIX TMPSMO 3aBHUCHT
COCTOSIHHE TMPOU3BOICTBEHHBIX OTHOIIICHHUI B OOIIECTBE B I[EJIOM, a Yepe3 HUX
Y COCTOSIHME HayKH U €€ Ba)KHEHIIEeH 4acTh — €CTECTBO3HAHUS.

8.2.  Cucmemno-ucmopuueckuii memoo, @Quzuueckue
pesonoyuu u nPeOnoCyINKU IPupoouHamuKu

Besikoe pasBuTHE IpeanosiaraeT HalIW4YHe HEKOTOPOro IPOTHBOPEUHS
MEXAy CYIIECTBYIOIIUM MOJOXXEHHEM M JKeJaTeldbHbIM. Vcxons m3 mecta
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€CTECTBO3HAHUS B CTPYKTYpPE OOIIECTBEHHOTO POU3BOCTBA, MOXKHO CIETaTh
3aKIIFOYCHHE O TOM, YTO OOIed Menbl0 HayKW SBISETCS CO3/IaHHUe
MPEIIOCHUIOK U Pa3BUTHs OOIIECTBEHHOTO IIPOW3BOJCTBA, 4 OCHOBHBIM
MIPOTUBOPEYUEM, J[BHUTalOUIMM HAyKy, SBISIETCS MPOTUBOPEUUE MEXKIY
TEKYIIUM COCTOSHHEM OOINECTBEHHOTO MPOM3BOJACTBA W TEM, KOTOpOE
TpeOyeTcst IS yIOBICTBOPCHUS OOIIECTBEHHBIX HYXJ. HeBO3MOXKHOCTP
HayKU Ha OIPEJEIICHHOM 3Talle Pa3pelluTh 3TO IPOTUBOPEUUE U €CTh KPU3UC.

Kpuzucel B ecTeCTBO3HAHUU NTPOMCXOINIIN HEOJHOKpATHO. Bee oHM ObLN
CBSI3aHBI C TEM, YTO INPHKJIAIHBIE HYXIbl TPeOOBaIM MPOBEICHUS HOBBIX
WCCJIEJIOBaHUH, AT HCCIIEIOBaHKS PUBOAMIN K MOSBICHUIO HOBBIX (DaKTOB,
a HOBble (akThl He YKIaJIbIBAINCh B YCTAHOBHMBIIMECS IIPEJICTABICHUS.
Haxorienne Ttakux (akToB 000CTpSUIO IMPOTUBOPEYHMS W IMPUBOIMIO K
KpHU3HUCY.

Jis TOrO 9TOOBI HAWTH IMyTH pa3pemIeHusT OUYepeTHOTO KPHU3HCca, TI0Ie3HO
o0patuThcs K TaK Ha3bIBAEMOMY CHCTEMHO-HCTOPHYECKOMY METOIy
HCCIIEIOBAaHUNA. DTOT METOJA 3aKI0YaeTcss B TOM, UYTO paccMaTpuBaeMas
o0macTe paccMaTpuBaeTCI Ha COMHOM OCHOBE KaK COBOKYIHOCTB
B3aWMOCBS3aHHBIX (DaKTOpOB, T.e. KaKk CHCTeMa, a caMa 3Ta CHCTeMa
n3ydaercs B IIPOLECCE €€ BO3HUKHOBEHHS, CTAHOBICHHUS U JAerpalaluu,
KOTOpOE BEINET €€ K OYEpEeJHOMY IPOTHBOPEUHIO HU. CIENOBATENbHO, K
O0YEPEIHOMY KPU3UCY, KOTOPBIH Jlajiee pa3pelaeTcsl Ha TOU K€ OCHOBE.

IIpuMeHUTENBHO K €CTECTBO3HAHMIO 3TO O3HAYaeT, 4TO, IPEXKAE BCEro,
JOJDKHA OBITh HaiileHa eAMHas OCHOBa JUIl BCEX WMEBIIMXCS B HEM Ha
MPOTSDKCHUH BCEH €ro MCTOPUHU ITAIOB, ISl KOTOPHIX HEOOXOMUMO HaWTH
OOIIyI0 OCHOBY HX IPOTHUBOPEUYMH, a TaKKe OCOOCHHOCTH IMPOTHBOPCUHMA
MPUMEHHUTEIFHO K KOKIOMY KOHKPETHOMY J3TaIly, 3aTeM 0003HAYNTh HAYajo
Ka)KJ0ro 3Tana, CB3aHHOE C Pa3pelIeHUEM KOHKPETHOTO IPOTUBOPEUHS, T. €.
C paspelieHueM MpeabIAyLIero Kpu3uca, 3aTeM MPOCIEOUTbh pa3BUTHE
€CTECTBO3HAHMSI Ha Ka)KJOM 3Talle ¥ BOSHHMKHOBEHHE HOBOI'O NPOTHUBOpPEYUS,
KOTOpOE MPHUBEAET CTECTBO3HAHNE K HOBOMY KPHU3HCY, KOTOPBIH MOXET OBITh
MIPEOI0JICH TEM K€ CIIOCOO0M, UTO U IPEAbIAYIINE KPU3UCHL.

IIpocreiimuii aHanu3 IOKa3blBa€T, 4YTO IIOCTOSHHOM OCHOBOM s
€CTECTBO3HAHMSI HA BCEX JTallaX €ro pa3BUTUs SBISETCS, IPEXKAE BCETO,
CTPYKTypa IIPOM3BOACTBA, B KOTOPOH €CTECTBO3HAHUE 3aHHUMAET CBOE
MIOCTOSIHHOE MECTO — MEXJy MNpUpPOAOH U TexHoyorusiMu. Bce kpuzuchl
€CTECTBO3HAHUS OBLIHM CBS3aHBI C TEM, YTO Ha OIMpPEICICHHOM 3TaIle CBOETO
pa3BUTHA €CTECTBO3HAHUE OKAa3bIBAJOCh HECHOCOOHBIM  YIOBICTBOPHUTH
TpeOOBaHUSAM TPOW3BOJACTBA, €r0 HY)KIaM, BHEIIHE 5TO BEIPAXKaJloCh B
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HECTIOCOOHOCTH €CTECTBO3HAHWS pPa3BUBATh TEXHOJOTHH HAa JOCTHTHYTOM
YpOBHE — OCBOCHHOM HEpPApXHUYECKOM YypOBHE OpraHW3aIlliy MaTepuu. A
pa3pelieHrne Kpu3nca 3aKioYalioch B TOM, YTO OpraHW3alus MaTepud Ha
S9TOM OCBOGHHOM YpOBHE NpHU3HABANACH CJIOXHOH, M B pPacCMOTpEHHE
BBOJWJICS CIICAYIOMUH, Ooee TITyONHHBINA YPOBEHb OpPTaHU3allMyd MaTepuH, B
pe3ynbpTaTe Yero paHee OCBOCHHBIH YpPOBEHBb OKa3hIBAJICS KOMOWHATOPUKOI
3JIEMEHTOB 3TOT0 TJIYOMHHOTO HEPApXWYCCKOTO YPOBHS OpTraHU3aIluU
MaTepuyd, U 3TO IMO3BOJSIO PAa3pelINTh HAKOMUBIIMECS  MPOTUBOPEUMS.
EctecTBO3HAaHWE TMMONy4asi0 HOBBIH HMITYJbC, pPa3padaThIBAINCh HOBEIC
METOJIbl, TOSBJSIACh BO3MOXHOCTh CO3JaHUsl TPUHLUUMUAIBHO HOBBIX
TEXHOJIOTHH, U MPOU3BOJACTBO MOJIY4aJO0 HOBBIA UMMYJIbC K pa3zBuUTUio. M 310
Pa3BUTHE MPOJOIKAIOCH 10 HAKOIUICHUS HOBBIX MPOTUBOpPEUUil, KOTJa BECh
TIPOIIECC TIOBTOPSLICS.

B ecrecTBO3HaHMM paspemieHWE KpHU3HWCAa IIPOUCXOAWIO  BCET/Aa
CTEPCOTHUITHO: HAaXOIWINCh JIOAW, HE OOpPEMEHCHHBIC TPAIWIUSAMU, W OHH
W3BICKUBAJI HOBBIH CIIOCOO OOOOIMICHMS YK€ HM3BECTHBIX M IIOSBUBIINXCS
HOBEIX (pakTOB. PaccMoTpeHne Bcex Mpomeqmnx KPU3UCOB TOKA3hIBACT, YTO
BCE CITOCOOBI BBIXOJIa M3 BO3HUKIINX KPU3UCOB B Pa3HBIC MIOXU (PAKTHICCKH
ObUIM OJMHAKOBBIMH: B PACCMOTPCHHC BBOAWJICS HCKHl HOBBINA OOLIHiA
CTPOUTENIbHBII MaTepuall, a BCE OCBOCHHBIE WJIM HOBBIE MaTepUabHbBIE
00pa30BaHMsl  OKa3bIBAIUCH KOMOWHATOPUKOH  3TOTO  CTPOUTEIHLHOIO
MaTepuana. M xpusuc OmnaromonyyHo paspemancs. Ho, kpome Toro,
OTKPBIBAIMCH HOBBIE HAIIPABJICHHUS, U MOSBISUTUCH HOBBIE 00JIACTH HAYKH.

Eme ®amec Munetckwmii ( 6 B. 70 H.3.) TOKa3al, 4YTO MPHPOJA €AWHA U B
ee OCHOBE JICKUT enuHas CyOcTaHIWs (ameiipoH — HEOIpenelieHHOe), HO
BCKOpE ApHCTOTENF TpPHUIIET K BBEIBOAY O HEOOXOINMOCTH BBEICHHS
CyOCTaHINH, T.c. arperaTHBIX COCTOSIHHI BeIIeCTBa («3eMIIT» — TBEPIb,
«BOHAa» — OJKHAOKOCTh, «BO3OYX» — Ta3, «OTOHB» — OHEPrus). OITO
CTHMYIJIMPOBAIIO pa3BUTHE PHIOCODUIL.

B 16 Beke Ilapanensc (Oununn o ['orenreiim) paspadboTan Teopuio, B
COOTBETCTBUHM C KOTOPOH OOJIC3HH MPOMCXOIAT B Pe3yibTaTe HaPYIICHUS
xuMu3Ma BerecTB. Ha 3ToM ¢oHe ponmiachk GpapMakoIorus.

B 18 Beke JIoMOHOCOB pa3paboTayl TCOPUIO KOPIycKyi, JlaByasbe BBe
IpeACTaBiIeHUs 00 3JeMeHTax. MUHHMYM BellecTBa IO3Ke ObUT Ha3BaH
MOJIeKyJIOH. BemiecTBo oka3asioch KOMOWHATOPUKOW Mousiekyid. Poaunach
XAMHUSL.

B 19 Beke ObulO BBeJEHO MOHATHE aTroMa. MOJNEKYIBl OKa3ajich
KOMOWHATOpUKO# aToMOB. Ponmirace Hayka 00 3JIeKTpOMarHeTH3Me.
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B 20 Beke ObLIO BBEIEHO MOHATHE MIEMEHTAPHBIX YACTHI[ BEIIECTBA.
ATOM oOKazaJics KOMOWHATOPHKOW JJIEMEHTAPHBIX YaCTHI[ BEIIECTBA.
Poxunace aToMHas TeXHUKA U TOTYTIPOBOTHIKH.

Takum 00pa3oM, KakIas PEBONIONHNS B €CTECTBO3HAHHUU ObIIa CBA3aHA C
BO3HHKHOBEHHEM IPOTHBOpPEYHs — HECIIOCOOHOCTBIO HAYKH Ha JalbHeHIee
pa3BUTHE, XOTA TPOM3BOJACTBO TpeOOBAl0O HOBBIX UACH H HOBBIX
HANpaBJICHUH, 3aTeM C O0OOIICHHEM HAKOIUICHHOTO JKCIEPHUMEHTAILHOIO
MaTepuiia U, MIaBHOE, C TIPUBJICYCHUEM K PACCMOTPECHUIO HOBOT'O TJIYOMHHOTO
YpOBHSI OpraHu3alud Matepuu. Takoil mepexoj o3Hayajl PEBOJIOLUIO B
€CTECTBO3HAHHMM, KOTOpas TMPUBOAMIA HE TOJBKO K  pa3peuieHHI0
HAKOMUBIIMXCS B HayKe MPOTUBOPEUYHI, HO W OTKphIBAJa HOBBIE MYTH
WCCIIeIOBaHM, a TJIaBHOE, MO3BOJIsIa HA OCHOBE HOBBIX 3HAHUU CO3/1aBaTh
HOBBIC TEXHOJIOTHH.

CerogHANTHANR KPU3UC B €CTECTBOHAHMH UMEET BCE YEPTHI MPEIBIAYIINX
KPHU3UCOB: HAKOIUIGHO TPOMAagHOE KOJHMYECTBO OOpa3OoBaHMN MaTepWH Ha
MOCJTIETHEM OCBOCHHOM YPOBHE — YPOBHE 3JIEMEHTapHBIX YAaCTHI] BEIICCTBa,
YCTaHOBJICHBI HX B3aMMOJACUCTBHS, M O3TO TIO3BONSET M pa3pelieHHs
Ha3peBIIETO KPHU3UCAa MPUMEHHUTH CTEPEOTHITHBIM METOH, anmpoOHpOBAHHBIN
MPeabIIYyIIUMU dTallaMH Pa3BUTHUSI €CTECTBO3HAHUA.

He nmpaBunbHO 11 OBLIO OBI ceiiuac, yUUTHIBAs, YTO BCE «IJIEMCHTAPHBIC
YaCTHUI[B» BEIIECTBA CIIOCOOHBI TpaHC(HOpMHUpPOBAThCS APYr B JApyra, uTo
BaKyyM CIOCOOEH «POKIaTh» AJIEMEHTapHbIE YaCTHIIbI, €CIH B HEM UMEIOTCS
COOTBETCTBYIOIIME TMOJS, MOjaraTh, 4YTO W OTH YacTUIBI, U BCE IOJI
B3aUMOJNICHCTBHN, W caM BakyyM colepXar B cebe Hekuid oOumii
CTpOWTENbHBIH Marepuan? Ho Tormga MBI BHOBb BO3BpamiaeMmMcs K
HEOOXOMMMOCTH BBEICHHS B pPacCMOTPEHHE MHpPOBOW cpensl — 3¢upa,
CBOWMCTBa KOTOPOTO IOJDKHBI OBITh TeHeph HE IOCTYIHUPOBAHBI, KaK 3TO
Jenanoch B 19 croietwu, a TOYHO HAWACHBI U3 aHAN3a BCCH COBOKYIMHOCTH
W3BECTHBIX MPUPOJHBIX (PaKTOB.

Hano ckaszath, uTo mpencraBicHus 00 3¢upe Kak cpeje, 3amoaHsIomEei
BCE MHUPOBOE MPOCTPAHCTBO, COMPOBOXKAIH BCE PA3BUTHE €CTECTBO3HAHUS OT
JIpEBHEMIINX BpeMeH 10 Hayaina XX croietus. Panec Munerckui,
Hemoxpur,  Anaxcumanap, Jexapt, W.HeotoH, M.B.JlomoHOCOB,
JLbomeuman, B.Tomcon, M.®apaneit, Jx.K.Makcsemn, Jx.Jx.Tomcon,
AN .MengeneeB, A.K.TumupszeB, H.Il.KactepuH, coBeTckuii akageMHuK
B.®.MutkeBn4 W MHOTHE [pyTue YICISUIM BHUMAaHHE 3TOW Tmpolbieme.
MaxkcBenn BEIBENT CBOM 3HAMEHHTBIC YPaBHEHUS, ONHUPAsCh Ha BHUXPEBEIC
IBIDKEHUS A(Upa KaK HIeabHON XUAKOCTH. Y MeHeneeBa 3Qup IHCIHIICS
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B caMOil TiepBOH («HYJNEBOH») CTpOKe ero TaOJuIbl. OJTa CTpOKa
BIIOCJICACTBHUH MCUE3TIa U3 TAOIIHILIBL.

VKazaHHBIM ~ aBTOpaM  HE  yHajoch  co34aTb  CTPOMHYIO U
HETIPOTHBOPEUNBYIO TeOopHIo 3¢upa. CeromHs 3T0 MOXKHO OOBSICHUTE TEM, UTO
JpeBHEHINNE 3HaHMSA OBUIM NPOYHO yTPAdeHbI, a HOBOE €CTECTBO3HAHHE HE
MPOIIIO €Ie HYKHBIX 3TAloB: pabOThl MO 3IEKTPOMArHETU3MY IOSBHINCH
TOJIBKO B cepennuHe XIX cronerus, «3/1eMeHTapHbIe YaCTUIIBI» ObIIIH OTKPBITHI
TOJBKO K cepeauHe XX BeKa, ra3oBas MeXaHHWKa, KOTOpas OKa3ajlach
HEOOXOMMMOM Ml Takod TeopHHM, M €€ BaXKHBIH pazgen — TeopHs
MOTPAaHUYHOTO CJOsI OBLIM NPOpaboTaHbl TOJBKO B CBSI3H C CO3AaHHEM
aBHaLlNH, T.e. K cepeanHe XX cronerusi. Y NepeuucieHHbIX aBTOPOB MPOCTO
He OBbUIO IMOJ PYKOH HEO0OXOIMUMOro MaTepHana, YTO NPHBEIO0 MX K CepHu
OomuOOK B MX MOJETIX, TUIOTE3aX U TEOPHUsIX ddupa. A KOrJa, HaKOHEIl, BeCh
HEOOXOANMBI MaTepHall MOSBIICS, B HAYyYHOM CO3HAHHH OKPEIIa MBICIbH O
TOM, 4TO 3(HUPOM 3aHMMATHCS HE HaMO0, MoToMy uTo CrnenmanbHas TEOPH
OTHOCHTEIIFHOCTH DHHIITEHA €T0 OTBEpIIIa.

Hecmotpst Ha TO, 4TO mpobieMa 3¢gupa cOmpoBOXKIaNa BCIO HCTOPHUIO
€CTECTBO3HAHUs, W TOJBKO B 19 cToneTHm OBUIO BBIABHHYTO MHOXECTBO
TEOpuil, TMnoTe3 M Mopenedl 3¢upa, U Bce OHH MOTEPIEIH Heynady.
CrpamiuBaercs, Io4eMy, U 94TO U3MEHHIIOCH ¢ Tex mop? CeromaHs Ha 0o0a 3THUX
BOIIPOCA MOXKET OBITh JIaH YETKUI OTBET.

I'naBHas mpuumHa, MO0 KOoTOpoi 3¢dup B 20 B. oka3zaiucs He y jed,
ABJIAJIOCH TO, YTO MHOI'OYUCICHHBIM aBTOpaM BCEBO3MOKHBIX Teopnﬁ,
TUIIOTE3 U MoJieNeit a¢upa, KOTopble ObUTH BEIIBUHYTH B 18, 19 1 Havane 20
BB., HE Y/IaJIOCh CO3aTh CKOJIBKO-HUOYIb HEPOTHBOPEUNBYIO KApTHHY MHpa,
OXBATBIBAIOIIYI0O XOTS OB OCHOBHBIE (hOpMBI BemecTBA M BHIBI
B3aUMOJICHCTBUIT Ha OCHOBe KoHIemmu 3¢upa [3]. D10 He ciyuaiiHo.
[Tono6Hy0 BCEOXBATHIBAIOLIYIO TEOPHIO HE yOaloch pa3paboTaTh, B MEPBYIO
odepenb, MOTOMY, YTO TAaKHE IOIBITKH OBUIM TMPEANPHHATH IO TOTO, Kak
€CTECTBO3HAaHHE B CBOEM pAa3BUTHUH HAKOIMJIO HEOOXOIMMBIE CBEICHHSI.
[ToaToMy BceM TeopusiM, TMIIOTE3aM ¥ MOJEISIM 3(pupa ObUTH CBOWCTBEHHBI
TC W UHBIC HCJOCTATKU, HE TO3BOJIMBIINE UM PA3BUTHCA B HOHX(HOﬁ MEpe.

OCHOBHBIX HEJIOCTATKOB OBIJIO TPH.

HepBLIﬁ HCOOCTATOK COCTOAJI B TOM, 4YTO BCC THIIOTC3bI, MOACIIN H
TCOpUU 3¢)Hpa, HadyvHagd C CaMbIX TMEPBbBIX W KOHYad TOCJICAHUMU,
paccMarpuBalli  ONpENENCHHBIH Y3KHH Kpyr SBICHHH, HE 3aTparuBas
ocranbHBIX. Monenu [lexkapta m HploTOHA, ecTECTBEHHO, HMKaK HE MOTJIH
ydecTb  JJIEKTPOMAarHWTHBIX  SIBIEHMH, TeM Oosee, BHYTPHATOMHBIX
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B3auMojeiicTBuil. B paGorax ®apanmes, MakcBemna, Jlopenma, I'epma u
Ipyrux  MccilefoBaTeleil  He  yuyuTblBajachb  IpaBUTalus, M  HeE
paccMaTpUBANKCh BOTIPOCHI CTPOEHHA BemiecTBa. B cBomx paborax Ctokc m
OpeHens MBITATHCH OOBSICHUTH (PaKTUUECKH IHIIG siBIIeHUS abeppammn. B
MexaHuueckux Mopensx Haspbe, Mak-Kymnoxa u ganee B.Tomcona u
Jx. ToMcoHa paccMaTpuBAalICsl TJIABHBIM 00pa3oM KpPYT 3JCKTPOMAarHUTHBIX
sBieHud, npasna, B.Tomcon u J[x.ToMCOH mbITanuch BCE K€ B KaKOU-TO
CTETEeHU NIPOHUKHYTh B CYTh CTPOCHUS BEILECTBA.

Takum o6pazom, HU o/iHa Teopus dpupa He NbITANacCh JaTh OTBET HU Ha
BOIIPOCHI CTPOCHHUS BEIECTBA, HU HA OCHOBHBIC BHUJbI B3aMMOJAEHCTBUH, TeM
CaMbIM OTOPBAB UX APYT OT JIpyra.

BTopbIM KpymHBIM HEAOCTATKOM NPAKTHUECKU BCeX 0e3 HMCKIIOYEHUS
TeopHii 1 Mozenen 3¢upa, kpome moneneit Herotona u Jlecaxa, siBisgercs To,
yTto »>Qup paccMaTpuBaicis Kak CIulomHas —cpema. Kpome  Toro,
OOJNBITMHCTBOM aBTOPOB 3(GHUp paccMaTpUBAIICA KaK HAealdbHAs KHUIKOCTH
W WAeaJbHO TBepAoe Teno. Takas mMeraduzndeckas HICATH3alHs CBOICTB
a¢upa, AONMycTHMas Ui OJHUX (PH3MYECKUX VYCIOBHH WIN SIBICHHH,
pacmpoCTpaHsIach ABTOMATHIECKH Ha BCE MBICIIMBIC (PU3NICCKUE YCIOBHUS H
SABJICHUSA, YTO HCMHUHYEMO BEJIO K IIPOTHUBOPECYHAM.

TpeTbuM HEJOCTaTKOM MHOIMX TE€OpHH, KpoMe nociennux, B.Tomcona
u I[)K.TOMCOH&, ABJIACTCA OTPBIB MAaTCpUM BEHICCTBA aTOMOB M 4HaCTUIl OT
MaTepuu d¢upa. DduUp BBICTYHAET KaK CaMOCTOSTEIbHAs CyOCTaHITHs,
COBCPUICHHO HCIOHATHBIM 06p8,30M BocClipHUMaArouiass 3HEPTrur0 OT 4YaCTHUILL
BEIIIeCTBa U Iepearoliasi SHSPTHIO YacTHIIaM BeliecTBa. B padorax dpenens
u Jlopernma Tpu (akTHueckum He3aBHCHMBIC APYT OT Jpyra CyOCTaHIHH:
BEIIIECTBO, He 3aBHcAmIee OT 3dupa; 3¢up, CBOOOTHO MPOHUKAIOUINA CKBO3b
BCIIECTBO, W CBET, HEMOHATHBEIM O0pa3oM CO37aBaeMbI  BEUICCTBOM,
nepeaaBaeMbIii BEIIECTBOM 3(PHPY M BHOBH BOCIHPHHUMAEMBIH BEIICCTBOM
COBEpPIICHHO 0e3 KaKkoro OBl TO HU OBUIO PACKPBHITHS MEXaHW3Ma BCEX ITHX
nepenad v npeBpanicHui.

XOTs. aBTOpaMM IIEPEUYUCIICHHBIX BBIILE TUIOTE3, MOJEIEH U TEOpUi
apupa cam (aKT CYIIECTBOBAHHs CpElbl — MEPEHOCYHKA JHEPTHH
B3aUMOJEICTBUI U OCHOBBI CTPOCHUS BELIECTBA — YTBEPKAAJICS IPABUIIBHO,
MEepeYHCICHHBIE HEAOCTATKM  CHeJNadd  IPAKTUYECKH  HEBO3MOXKHBIMU
HUCIIOJIB30BAHUE DJOTUX Teopnﬁ n HUX PpPa3BUTHC B paMKax HCXOJHBIX
MPEINOCHUIOK.

OmHaKo TIaBHBIM HEJJOCTATKOM BCEX TEOPH U MOJIeNeit 3dupa sBISIOCH
(hakTHYeCKOE IMOCTYMUPOBAaHHE €ro CBOWCTB. HHKakmx (MIOCOPCKUX WiIH
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METOAOJIOTHIECKHX OCHOB ONpeAeNicHHs (PHU3MYECKHX MapaMeTpoB 3¢dupa
MPaKTUYeCKW HUKTO HUKOTJAa HE BBLIBHTAN. B 3TOM IulaHe ompeneneHue
mapamMeTpoB 3¢Hupa HOCHIO TaKOW € MOCTYJIATHBHBIM XapakTep, Kak H
yTBepKIeHHE 00 ero oTCyTCTBHH B mpupoje. duszndeckne cBoiicTBa 3¢dupa
HE OMNpEIETSUINCh W3 W3BECTHBIX OIBITHBIX JAaHHBIX, KOTOPBIX OBLIO B T€
BpeMEHa SBHO HEIOCTATOYHO, a IIOCTYJIMPOBAINCH, HCXOIS W3 BKYCOB
Ka)XJJOro aBTOpa KoHUenuuu. Ho Bce OHM CXOAWIHMCH HAa TOM, 4YTO 3(hUp
NPE/ICTaBISIET COO0M HEUTO HealbHOE U abCOIOTHOE, HAIPUMED HUACUIBHYIO
KHUIKOCTh. Ddup obnamanm CBOWCTBOM BCENPOHMKHOBEHUS, IMPHUYEM CaMm
MEXaHNU3M 3TOTO BCENPOHWKHOBEHMS HUKaK He OOOCHOBBIBAICSH. MBICIB O
TOM, YTO IPU IPOHUKHOBEHUHM CKBO3b BEIIECTBO A(PUPHBIA TOTOK MOMKET
TOPMO3UTECS B CHWIIy BS3KOCTH WIM JPYrMX INPHYMH, HU pazy Aaxe He
o0cyxmanace.

O¢up Dpenens, tak xe kak u >pup JlopeHma, — 310 abCOIOTHO
HEeTIOABIKHBIN >¢pup. Dpup I'epma obrmamaer CBOHCTBOM OBITH aOCOIOTHO
3aXBauC€HHBIM JBIKYIIHMCS TeloM. Ddup y MakcBemia — 3TO HaeanbHas
JKUJKOCTb, B KOTOPOH NEHCTBYIOT 3aKOHBI BUXped ['enbmronbua. Makcsenn
HEe 00paTHi BHUMaHUS Ha TO, YTO, IO [ empMromeily, BUXpH, a y MakcBeiia
MarHMTHOE TOJIE — 3TO BHXpEBble 00pa3oBaHMs 3(Hpa, OHH HE MOTYT HHU
O6paSOBLIBaTI)C}I, HHU HCYE3aThb B I/IlleaHLHOﬁ KUIKOCTH, YTO SIBHO
MPOTUBOPEYHUT OIBITaM. TakuM 00pa3oM, uieanu3aius CBOMCTB aupa cpazy
e o0peKaeT Bce oA00HbIe TEOPHUH Ha ITPOTUBOPEYHS U Ha MTOPaKEHHUE.

To, uro Takas wumeanusanus 3(upa ObUIA MPHUHATA HA BOOPYKCHUEC
MHOTFIMH  aBTOpPaMH  CaMBIX  pa3HOOOpa3HBIX  KOHIENImid  3dupa,
METOAOJIOTUIECKH MOXKHO MOHATH, MOCKOJIBKY MAaHHBIX I Oojee Wi MeHee
MPaBUJIBHOTO OIpENCICHNs CBOWUCTB d(HUpa TOrma HE CYIIECTBOBAJO:
€CTECTBO3HAHUE HE HAKOITMIIO CBEACHUH O IMOBEICHUH JICMEHTAPHBIX YaCTHII
BEIIECTBA M WX B3aHMOIIPEBPAIICHUIX, Ta30Basi TUHAMUKA He ObLIa pa3BHUTA.
OpmHako HEKOTOphIlE MOMEHTHI yXe W TorAa OBUTH W3BECTHB, HO MM HE
NpUaBaJIOCh 3Ha4eHus. Ha Bcex aTamax pa3BUTHsI €CTECTBO3HAHMS MOXKHO
ObUT0 cHOPMYTUPOBATH MPEACTABICHUE 00 00X (PU3NUCCKUX HHBAPHUAHTAX.
[MocTynupys cBoiicTBa 3¢upa, MOKHO OBLIO MPEIUIOKHUTH B KAYECTBE MOJACIH
ra3oBYIO Cpely, XOTsl Obl HCXOJSl U3 TOTO, YTO CpPe/ia JIOJDKHA €CTECTBEHHBIM
00pa3oM 3amoNHATh BCE MUPOBOE IPOCTPAHCTBO M HE OKa3bIBaTh 3aMETHOIO
compotuByieHuss. OAHAKO HHUYET0 ATOTO CHAENAaHO He OBIJIo, dYTO
CBUJICTEIILCTBYET O HENOCTATOYHOH pa3paboTKe METOHONOTHYECKHX OCHOB
(M3MKM TpaKTHYeCKHM Ha BCEX OTalmax pPa3BUTHA  €CTECTBO3HAHHS.
JaneKTHYecKuid MaTepHaIn3M B OIPEICIICHHON CTEIeHH BOCHOJIHHI 3TOT
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mpo0et, Ho, KaK TOKa3bIBAaeT OTIBIT, OH TaK U HE CTajl pab0uyuM MHCTPYMEHTOM
IUTSL T€X, KTO TBITAJICS pa3paboTaTh TEOPWH, THIOTE3Bl U MOIEIH dPHupa, H,
TeM Ooiee, HE CTal PYKOBOJACTBOM IS TeX, KTO OTYJIBHO OTPHIAN H
MIPO/IOJDKAET OTPUIATH €r0 CYIIECTBOBAHUE B IPHUPOJE.

CrienanbHast TEOPHS OTHOCHTEIFHOCTH MIPHHINIINAIFHO OTBEepriia 3¢up,
M OTAM B HUCTOPHH CTAHOBJICHHUS d(QHpa OTKPBUICS MPHHIUIHAIHHO HOBBIH
JTam — I3Tal OTBEPXKCHHS C IOpOra CaMOi MBICIH O BO3MOXHOCTH
CYLICCTBOBAaHMS MHPOBOH Cpenbl, OOCCICUMBAIONICH TIepeaadyy JHEPTHH
B3aUMOJICHCTBHI MEKIY TeIaMH. DTa METOAOIOTNICCKAS U TICUXOJIOTHICCKAs
YCTaHOBKA Ha JIOJNTHE TOJBI, BKIOYAas W TEKYIIUH TEPHOM, OIpEIeinia
OTHOIICHHE O(HIMAILHOW HAyKH K MPoOJieMEe CO3[MaHHs OOMICH TeopHuH
Mupo3nanus. [loucku 3QUPOAMHAMHYCCKOW  KApTUHBI MHpa  CTaJH
MPUPABHUBATECS K M300PETaTEIhCTBY BEYHOTO IBUTATENsS, a pa3padOTUHKH
MOJOOHBIX HAIPABICHUH OOBSIBISIINCE JDKEYICHBIMH.

[omoxenre He M3MEHHUIIOCH JaXKe TOTa, KOTa caM DWHINTEHH IpU3HAI,
gro aist O6IIei TeOPUH OTHOCHTENEHOCTH 3(PUpP COBEPIIEHHO HeoOxomuM [4].
OmuKa y)Xe TBep[O0 MONUIa IO IyTH, PEKOMEHIOBAaHHOMY Maxom, — IIo
MyTH HAWOOJNBIIEH MPOCTOTHI TCOPHH, IO IYTH <«OKOHOMHUH MEBIIIJICHUIY,
KOTOPBIM OKa3aJicsi MyTeM MaTeMaTHYeCKHd aOCTPAKTHBIM, a He (DHU3UYCCKH
peanbHbIM. Takod moxxox NpUHEC (GH3HMKE OOJNBILOW YCIEX, MOCKOJIBKY
0CcBOOOIMIT (PU3UKOB OT HEOOXOIMMOCTH JyMaTh HAJ CYIIHOCTBIO BOIpOCa,
9TO CTaJ0 JUIi MHOTHUX M3 HHX OOJIBIIMM OOJICTYCHHEM, a, KpOME TOrO,
MO3BOJIMI (POPMATBHO OIKMCATh HEKOTOPHIC MPOIECCHI, HE IO IaBaBIIHECS
paHee ONMMCAaHUI0 UMEHHO HM3-32 OTCYTCTBHUS COOTBETCTBYIOIIETO (PU3UIECKOTO
oOpsicHeHus. Temepp ke cTamo KaszaTkCs, YTO (U3UIECKOE OOBSICHEHHE
BOOOIIE CTAIO HE HYKHBIM.

[TomoOHOE moONOXKEeHWEe OBUIO OTHOCHUTEIBHO TEPIHMO 1O HETaBHHX
BpPEMEH, HO ceffdac BO3HUKIM KAa4eCTBCHHO HOBEIC MPOOJIEMBI, CBSI3aHHBIC C
9KOJOTMEN W SHEPreTUKOH, ICUXOJOrMe W MEOUIMHOW, TeOoJoruedl u
MPUKIAHOW aCTPOHOMHEH, BO3ZHHMKIHN CBS3HBIC U TPAHCIOPTHHIC 3aJa4yH, a
TaKke MpoOJIeMbl OE30MACHOCTH COBEPIICHHO HOBOTO THIA, a TaKXe H
MHOroe, MHoroe apyroe. Cama BBDKHMBAGMOCTh YEJIOBCUCCTBA MOCTABJICHA B
3aBHCHUMOCTh OT HH)KEHEPHOTO pEeIICHHs MHOTHX MNPUKIaAHBIX 3amad. Ho
COBpeMeHHas (pU3UUECKass TEOpHs OKa3ajlach COBEPIICHHO OCECIIOMOIIHOM
nepesi MOCTAHOBKOM TaKMX 3a7ad U Mepel HEOOXOIMMOCTHIO OCMBICICHHUS
Macchl HOBBIX (u3mdeckux ¢enomeHoB — HIIO, sBneHus TenemaTuy,
7030x0/cTBa (OMONOKaMoOHHOTO 3(]dekTa), MmonTepreicTa, maxe TaKOTO
OUYEBHUJIHOTO SIBJICHUS, KaK IMapoBasi MOJHUSL.
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CTaHOBUTCS SICHO, YTO HEOOXOTUMO CO3JaHHE COBEPIICHHO WHOH,
HEXENM CYIIeCTBYIoNue, (Gu3nveckod TeopwH. 3amadeii HOBOW TeOpWH
CTaHET HE OIMMCAHHWE «XOPOIIO YCTAaHOBICHHBIX (PaKTOB», a IMOHWMAaHHE
TITyOWHHBIX MIPOIECCOB, PU3UUECKON CYITHOCTH SBICHHHA. ITO MOKHO TOIBKO
Ha OCHOBE NPOHWKHOBEHHS [ajiee B TJIyOWHBI MaTepWH, B CaMyl CYyTb
(u3nveckoro Bakyyma, B TIYyOMHHYIO CYTh YCTPOWCTBAa BEIIECTBA, €O
CTPYKTYPY, CTPYKTYPY (PU3UUCCKUX B3aUMOJICHCTBUS ¥ (DU3HMUYCCKUX SBICHUM.
BesycnoBHO, 31ech HEOOX0AMM HE (PEHOMEHOJIOTHYECKUH, a AMHAMUYECKHUH
MOJXOM,  OPEANONATAlONIUil  HaJWM4Yue  CTPYKTYp W MCXaHH3MOB
B3aUMOJICHICTBHAI HAa BCEX HEPAPXMUYCCKUX YPOBHAX OPTraHU3AIMUA MATCPHUH.
Tyr yxe HHKaK HeJb3s OO0OHTHCH, Oe3 TpPU3HAHHS CYINICCTBOBAHHS
(u3myecKoil cpepl, 3a0NHSIONIEH Bce MUPOBOE ITPOCTPAHCTBO, SBIISIOIIEHCS
OCHOBOH CTPYKTYPHI BCEX BHIOB BEUICCTBA, IBIKCHUS KOTOPOH MPOSBISIFOTCS
B BHUJIC CHJIOBBIX (PM3MUECKUX MOJEH. A TIOCKOJIBKY IBIDKEHHS JE000# cpemsl
9TO €CTh MepeMelleHHe MacC MaTepHH B IPOCTPAHCTBE, TO MBI BHOBB
BO3BpamaeMcss K  HEOOXOAWMOCTH  TIPUBICYCHHS  MEXaHMUECKUX
MPEICTaBICHAN KO BCEMY MHPO3IAHHIO HA OCHOBE KHHETHYECKOH TeopHH
MaTepHH.

Coserckuii akanemuk B.®.Mutkesuy yreepxaan [5]:

«AOCOJIIOTHO IIyCTO€ MPOCTPAHCTBO, JIHIIEHHOE BCSAKOTO (PU3NUECKOTro
COJICpIKaHMUs, HE MOXKET CIIY)KHTh apeHOH pacnpoCTpaHEeHUs! KakuxX Obl TO HU
OBLIO BOJIH.

...IlpusHanue s¢upa, B KOTOPOM MOTYT UMETh MECTO MEXaHHYECKHE
IBIDKCHUS, T. €. IIPOCTPAaHCTBCHHBIC TEPEMEIICHUS AIEMEHTAPHBIX 00hEMOB
STOH «IIepBOMATEPUI», HEMPEPHIBHO 3aIlONHSIONIEE BCE HAIIE TPEXMEPHOE
MPOCTPAHCTBO, caMoO IO cebe He SBISIeTCS MPU3HAKOM MEXaHHCTHYECKOU
TOYKH 3PEHUSL.

...HeoOxonmnmo, HakoHeN, BIOJHE OIPENCICHHO pPEeaOMIUTHPOBATh
MEXaHHUYECKOe JBIDKCHHE, HAQIJICKAIIUM 00pa3oM  MOJCpHH3HPOBAB,
KOHEYHO, COJIep)KaHHe 3TOT0 TEPMUHA, U PACKPENIOCTUTD (PU3NUECKYIO MBICIIb,
NpU3HaB 3a HeW 3aKOHHOE TMpaBO OINEPUPOBATh IPOCTPAHCTBEHHBIMU
MNEPEMCUICHUAMU COOTBETCTBYIOMINUX (1)I/I3I/I‘ICCKI/IX peaHbHOCTeﬁ BO BCEX
CcllyJasix, KOrJa MbI CTPEMHMMCS ITO3HAThH KOHEYHYIO CTPYKTYpY TOIO WU
MHOTO mporecca.

...boprba ¢ ommbouHoil Hay4yHO-(PUIOCOPCKOH YCTAaHOBKOW, KOTOpas
UMEHYETCS MEXaHUCTHYESCKOH TOYKOW 3peHHs, He JOJDKHA OBITh MMOJIMCHEHA B
COBPEMCHHOW (IM3WKEe COBEpIICHHO HEOOOCHOBaHHBIM TOHCHHEM Ha
3aKOHHBIC TOIBITKA PAacCMOTPETh T€ MEXaHWYECKHE IBIIKCHUS, KOTOPHIC,
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HECOMHEHHO, COCTABIISIIOT OCHOBY CTPYKTYPBI BCAKOIO (PH3HYECKOrO
nporecca, XoTs HUKOMM 00pa3oM He MCUEpIIBIBAIOT ero cymHoctu. Crenyer,
HAaKOHEIl, IepecTaTb OTOXKIECTBIATh TEPMHHBI «MEXaHHYECKHI» H
«MEXaHHCTHYCCKHH», KaK 3TO, K COXAJICHUIO, HEPEIKO HMEeT MEeCTO B
COBpPEMEHHOW HayIHO-(procodckoit u GpU3NIecKoi TuTeparypey.

Ham ocraercs TOIBKO NPUCOSTUHUTECS K THM CJIOBAM.

8.3. Bceobwue uzuueckue uneapuanmel — Mmamepus,
RPOCMPAHCIMBO U 6PEMA U UX COBOKYNHOCHb — OBUMNCEHUE

KakoBa ke 10/DKHa OBITh MaTepUaIMCTHYECKask METOLOJIOT S CETOAHS ?

Besikas  usnyeckass METOMONOTHS ONHMpAaeTcss Ha HHBapHaHTHBIC
KaTeropuy, T. €. (U3NYeCKUe BEJIMYHHBI, IPU3HABAEMbIC HEU3MEHHBIMH IS
BCEX CTPYKTYp U SBJICHUHM, OXBaTbIBAEMBIX 3TOH METOJNOJOTHENH U
BEITEKatomed u3 Hee Teopued. OIHOH W3 OCHOBHBIX OINMOOK BCEH
COBPEMCHHOW ()HM3WYECKOH Teopuu, a Takke W QHIOCOQUH, KaK pa3 H
SBIISICTCS TO, YTO IO HACTOSIIETO BPEMEHH HE MPHUIABANIOCh, 1a U ceiiyac He
MpUAaeTcs MOJDKHOTO 3HAYCHUIO BBIOOPY W OOOCHOBAaHHIO 6CeoOujux
(m3nveckux WHBapHAHTOB. [IpUXOAUTCS KOHCTaTHPOBATH, YTO CaMO TOHSITHE
eceodwuil huzuyecKkuil uHeapuanm 10 TOCIEIHETO BPEMEHU Jake He ObLIO
c(hOpMYITHPOBAHO.

O yem umetr peuyn? Kak u3BeCTHO, pe3ynbTaToM JHOO0OTO HAOJIOICHHUS
ABJICHUA, DODKCHOCPHUMCHTA MABJIAIOTCA COOTHOIICHUSA MEKIAY (I)I/ISI/I’-ICCKI/IMI/I
BeJIMYMHAMH. B 3aBUCHMMOCTH OT TOTO, KaKUC H3 3TUX BCIMYHUH CUHUTAKOTC
IOCTOSAHHBIMU, HE3aBHCHUMbIMU HWHBapUaHTaMHU, T. c. BCIIMYNHAMH,
HE3aBUCHMBIMH OT YCJIOBHU JaHHOTO SBJICHUS WM SKCIIEPHUMEHTA, OCTAIbHBIC
(m3nveckne BENUYMHBI, (QYHKIIMOHAIFHO CBS3aHHBIE IPYT C JPYTOM,
OKa3BIBAIOTCS TMEPEMEHHBIMH, (YHKIUSAMH OT 3THX WHBapHUAHTOB, KOTOpEIC
BEICTYTIAIOT B KAYeCTBE apryMEHTAIBHBIX, HCXOIHBIX BEIUYMH. B HEKOTOPHIX
CIIydasix BRIBOJBI U3 IOJOOHBIX COOTHOIICHIH OKa3bIBAIOTCS CTONb BaXKHBIMH,
YTO  OKa3blBAIOT CYIIECTBEHHOE BO3ACHCTBME HA  pPa3BUTHE  BCETO
€CTEeCTBO3HAHMUS.

Tak, B pe3ynbTaTe 3KCIEPUMEHTOB IO OIPENENICHUI0 MacChl YacTUIbI
Npy NPUOJIMKEHUH €€ CKOPOCTH K CKOPOCTH CBETa IOJY4aeTcsi CJIOKHas
3aBUCHUMOCTD, CBA3bIBAKOIIAsA HanpsH>KEHHOCTDb QJICKTPHUUICCKOT'O I10JI
KOHJICHCaTopa C HANpsDKEHHOCTH MAarHUTHOT'O MO, 4Yepe3 KOTOpbIe
MpoJIETaeT dYacThIa, C €€ 3apsIoM, paJnycOM KPHBH3HBI TPacKTOPHH,
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CKOPOCTBIO MoJIeTa ¥ Maccoi [6, €. 175]. IlpunsTtie B KaueCTBE HHBAPHAHTOB
HaNpsOKEHHOCTEH IMOJST M 3apsAfa NMPHBOAUT K BBIBOAY 00 M3MEHUMBOCTH
Mmaccel. OfHAKO €CNIM CYNTATh WHBAPHAHTOM MAacCCy YaCTHIBI, TO Ty >K€
3aBUCHMOCTh MOJHO HHTEPIPETHPOBATh KaK OOHApY)KEHHWE 3aBUCHMOCTH
BEJINYMHBI 3apsiia OT CKOPOCTH YACTHIIBI, HA YTO B CBOE BpeMsI OBIIO yKa3aHO
bymem. Ho, yuwThIBas, 4TOo mHpH NPHOIIKCHHH CKOPOCTH YaCTHIBI K
CKOPOCTH CBeTa (CKOPOCTH PACHPOCTPAHEHHS 3JIEKTPUUECKOTO U MAarHUTHOTO
noJsieil) B3auMOAEHCTBHE MEXy YacTHIEH M MOJSIMU JOJDKHO YMEHBINATHCS
(acuHxpoHHBII 3((deKT, M0 aHANOrHU C POTOPOM ACHHXPOHHOTO JBUTATEII,
JBIDKYIIEMCS B OerylieM MarHUTHOM II0Jie), Ta K€ 3aBHCHUMOCTBH JIOJDKHA
TPaKTOBaThCS KaK 3aBUCUMOCTH KOX(P(QHIMEHTa B3aUMOJICHCTBHS MEXIY
3apsDKEHHON YacTHULEH M IMOJSIMH NPU HEM3MEHHOCTH W 3apsiia, ¥ Macchl.
Oror ko3¢ ¢umueHT BooOme HEe BXOAWI B (OPMYJIHHBIC 3aBHCHMOCTH B
NpeAbIOyIINX JBYX ciydasx. Ho Moryr OBITh W WHBIE HHTEpPHpETAINN
MOTYYCHHBIX 3aBUCHMOCTEH.

Otcioga BHIHO, 9TO K BBHIOOPY MHBAapHAHTOB HY’KHO IOJXOIUTH OYECHBb
BHHMATEIbHO. B CBA3M ¢ BO3MOXKHOCTBIO NMPOM3BOJIA B BEIOOpPE MHBApHAHTOB,
HeoOxoxmMa pa3padoTKa METOIOJIOTHIECKUX OCHOB JAHHOTO BOIIPOCA.

IIpexnae Bcero, pa3 pedyb uaer 000 BceM MUPO3MaHUH, JODKHBI OBITh
BbIJICJICHBI BCGO6IIII/IC (1)1/13I/I'~ICCKI/IC HWHBApUAHTHLI, Ha KOTOpPbIC JTa
METOJI0JIOTUSI MOKET OIEPEThCS.

OueBHIHO, YTO Ha POJIb BCEOOMHUX (U3MYECKUX WHBAPHAHTOB MOTYT
MNpEeTCHAOBATL JIMIIb TaKHC (bI/ISI/I‘IeCKI/IC BCJIMYMHBI, KOTOPBLIC MPUCYIIU
a0COMIOTHO BCeM (DM3MUECKUM SIBICHHUAM M, TaK WIM HWHA4e, MPOSBILSTIOTCS
CYIIECTBEHHBIM 00pa30M B JIFOOBIX (hOpMax CTPOSHHSI MaTepHu Ha JTIO00M ee
YPOBHE M TpH JIIOOBIX BHAAX B3aWMOACHCTBHH. OTH BEJIWYMHBI JOJDKHBI
NPUCYTCTBOBATh Ha YPOBHE OPTaHM3AIlMM MAaTEPHH B IIPEAMETHI U BEIIECTBA,
B MOJICKYJIBI, aTOMBI, JIEMEHTapHbIC YacTHUIIbI, & TAKXKE Ha YPOBHE IIJIAHET,
3Be3]l, TANAKTHK M BceneHHOH B menmoM. JTo TpeboBaHME HEOOXOIUMO, TaK
KaKk OCHOBOW KaXIOTr0 MAakKpoIpolecca SBJISIOTCS COOTBETCTBYIOLIHE
MHKPOIIPOLIECChl, O00YyCIIOBIMBAIONINE 3aKOHOMEPHOCTH MAaKpoIpolecca.
EZ[I/IHCTBO MpUPOJLI 3aCTABJIACT U IJII MUKPpOMUPA, U UI1 MaKpOMHpa UCKATh
6ceofuyue VHBAPUAHTHI, OTHOCHTEIILHO KOTOPBIX M MOXKHO PacCMaTpUBATh
JIpyrHe BEIMYUHBI, TNPUCYTCTBYIOIIME B IIPOLECCAX, SBICHUAX U
OKCIICPUMEHTAX. 3T1oT noaxoJ TMPUBOAUT K HeO6XO}II/IMOCTI/I HUCKaThb
(u3nueckre MHBApPHAHTHI TOJBKO CPEAM BEJIMYMH, IPUCYTCTBYIOIIMX HA
1000M YpOBHE OpraHU3alMM MaTepud W CYNIECTBEHHBIX ISl JIFOOBIX
ABJIeHN. BceoOmme ¢u3nueckne WHBAPHAHTHI HE MOCTYJIUPYIOTCS, a
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OTIPEZICTIAIOTCS. HAa OCHOBE OOOOLICHUSI BCEX HM3BECTHBIX ECTECTBO3HAHMIO
OTIBITHBIX JaHHBIX.

ITo 3TM mpu4MHAM B Ka4eCTBE BCEOOUMX (hM3MUECKUX MHBAPUAHTOB HE
MOTYT BBICTYNAaTh XapaKTCPUCTHKH OTAEIBHBIX (DM3UUCCKUX SBICHUI WIN
OTACTBbHBIX (OPM MaTepuu, HampuMep, MapamMeTpsl (HOTOHOB CBeTa
(mocTtostHCTBO (OpMBI  (POTOHA, TOCTOSHCTBO CKOPOCTH €r0 IBIDKCHUS —
CKOPOCTB CBETa, IPSIMOJIMHEHHOCTD PAaCIPOCTPAHEHHUS U T.I1.).

PaccmatpuBasi Haubosee oOmMe XapaKTEpPUCTUKU MaTEpUU Ha JIF000M
MepapXUuecKOM YPOBHE €€ OpraHM3ali, MOXXHO KOHCTAaTHpPOBAaTh, YTO IUIS
BCEX ATHUX YPOBHEH CYIIECTBYIOT TOJBKO YETHIPE JEHCTBUTENHHO BCEOOIIHe
¢u3nUecKre KaTeropuu — COOCTBEHHO Mamepus, nPOCMPAHCINGEOo U 8PEMA,
COBOKYIIHOCTb KOTOPBIX €CTh OGUJICeHUe, T.e. CYIICCTBOBaHHE MAaTepUH B
MPOCTPAHCTBE U BO BPEMEHH.

Kamezopuu mamepuu, npocmpancmea u 6pemenu u ux cOGOKynHoOCHU
— 06UIICEHUA AGNAIOMCA OCHOGOI 6Ce20 MUPO30aHUA. DTH KaTETOPUN BCET 1A
JOJDKHBI CUMTAThCA HMCXOAHBIMH TPH PACCMOTPEHUH JIOOBIX CTPYKTYP
OpTraHM3aIlA MAaTEPHUH, JIOOBIX IPOLECCOB M JOOBIX (DHU3NIECKHUX SBICHHUMA
NpUPOBl W HE 3aBHCHMBIMH HH OT KaKHX YacTHBIX (hopM opraHm3anuu
MaT€pru, 4aCTHLIX BUJAOB JABMKCHUA NI KOHKPETHBIX SIBJICHUM.

HeoOxomumMo  oTMETHUTh  BaKHEHIIEe  CBOMCTBO  MHBapHaHTHBIX
KaTeFOpI/II‘/III 6y}1y‘ll/l HU3HaYaJIbHBIMU, 3TH BCJIWYUH CTPOTO TOAUYUHAKOTCA
npaBujaM aJJUTHUBHOCTH. OO0 »TUX BeEIWYMHAX HEJb3s TOBOPpUTH KakK O
HeHHHCﬁHbIX, TaK KaK MMCEHHO OTHOCHUTCIIbHO HHUX JOJIKHBI MNPOBOJAUTHCH
M3MEPEHUS] W OIIEHKH BCEX OCTAIBHBIX BeIM4YMH. CIEeI0BaTENbHO, HEJNb3d,
HalpuMep,  paccMaTpuBaTh  HWCKPHUBICHHWE  JIyda  CBeTa  BOIM3HM
TPaBUTAIlMOHHBIX MacC KakK pE3yJbTaT «HCKPHUBJICHHS» MPOCTPAaHCTBa, a
HY)KHO paccMaTpuBaTh (PHU3WYECKUH TPOIECC HCKPHUBICHUS TPAaCKTOPHH
(OoTOHOB cBeTa IMOJ BO3JCHCTBHEM TpaBUTAllMM WIH B PE3YIbTaTe APYTUX
MPOLIECCOB.

Henb3st TOBOpPUTH O 3aMKHYTOCTM IPOCTPAHCTBA, CChUIASCh HA
ONTHYECKHUI U FpaBHTaHHOHHLIﬁ napaaokKChbl, a Hy>KHO UCKAaTb HCYUTCHHBIC B
Teopusix (Quznueckue QakTopel, B pe3yNbTaTe KOTOPBIX M BO3HHUKIH
HAapafoKChl, HOCSIIME Ha caMoM Jele a0CTpaKTHO-MaTeMaTHYeCKUH
WJeaJu3upOBaHHbIN XapakTep.

Henb3s roBOpUTh O JUCKPETHOCTH MPOCTPAHCTBA U BPEMEHU HA yPOBHE
MHUKpPOMHpA, TaK KaK JAUCKPETHOCTh JIIOOOHM BEIMYMHBI MOXKHO OIPEIEIHTh
TOJBKO OTHOCHUTENIBHO JIPyrOW AaHaJIOTOBOM BEJWYWHBI, W JUIA OOIIeH
WHBAPHAHTHOW BEJIWYMHBI, SIBISIOMIEHCS HMCXOIHOM Ui BCEX OCTAJIBHBIX,
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TaKoe  MOHSITHE, KaKk JAWCKPETHOCTh, HE  MOXET  CyIIECTBOBAaTh
MPUHIUTHAIBHO.

IIpocTpancTBO M BpeMs BBICTYNAIOT Hapsay C MaTepuell Kak
00BEKTHBHBIE KATETOPHUH, HE 3aBUCSIINE OT KAKUX-THOO yCIOBUH M SBICHUM,
B HHUX IPOHCXOJSIINX, OHH OTPAKAIOT BCIO COBOKYNHOCTH JBW)KCHHH
MaTepuu BO Bcell BeeneHHOM Ha BCeX MepapXMUECKUX YPOBHAX OpraHU3aluu
MaTepud M HE 3aBUCAT HM OT KakKMX dYacTHocTed. Bciomy, B moObIX
(OpMYIBHBIX 3aBHCHMOCTSIX OHH MOTYT BBICTYNATh TOJBKO KaK apryMEHTHI,
W HUKOTJa HE MOTYT SBIATHhCA (QyHKuMsMH yero Obl TOo HU ObuTO. Bo Beex
Cllydasix KaKyLIUXCS «HEIMHEHHOCTEeH» MPOCTPAaHCTBA M BPEMEHU HYXKHO
UCKaTh HEyYTEHHbIe, IJTyOWHHBIC NPOLECCH, B TOM YHCIE W Ha YPOBHIX
OpraHM3alii MaTepuH, Ooyiee TIyOOKMX, YeM OpraHu3anusi MaTrepud B
«QJIEMEHTAPHBIX» YaCTUIIAX BEIIECTBA.

Hanmmume BceoOmux (M3MUECKUX WHBAapHUAHTOB [UII BCEX YPOBHEH
OpTaHM3ali MaTepud W CYNICCTBOBAHWE HEMPEPHIBHOW IENMN HPUYMHHO-
CIIC/ICTBEHHBIX  OTHOIICHWH MEXIy UYacTHBIMH  SBICHUSAMH, TaKxke
OXBATBIBAIOIIMX BCE YPOBHH OPTaHH3ALMH MAaTEPUH, 3aCTABIAIOT II0JIATaTh,
YTO HHUKAKHX MPENNOYTHUTEIBHBIX MAacIiTaboB IPOCTPAHCTBA M BPEMEHU B
MPUPOJIEC HE CYLIECTBYET, U TOITOMY Ha BCEX YPOBHAX OpraHM3alluU MaTepHU
JIEWCTBYIOT OJTHH U Te JKe (PU3NUeCcKHe 3aKOHBI, U HUKAKHX «OCOOBIX» 3aKOHOB
JUid  SIBIEHUM ~ MHKpomupa He  cymiectByeT.  OTCioga  BBITEKaeT
THOCEOJIOTHYECKOe 3HAUYEeHHE AaHaJOTMH MEXAy SBICHHUAMH MAakpo H
MHUKPOMHpA.

BceoOmyie wHBapuMaHTBl — JBHXKCHHE M TPH €T0 COCTABISIOMINE —
Marepusi, MPOCTPAHCTBO M BpeMs 00NagaloT HEKOTOPHIMH OCHOBHBIMHU
CBOHCTBAaMH — HAJIMYHEM BO BCEX CTPYKTYpPax M SBJICHHAX; COXPAaHEHUEM IIPH
TMO0BIX TPeoOpa3oBaHMAX, OECHpPEAENbHON NETMMOCTBIO, aJANTHBHOCTHIO,
JMHEHHOCThIO, HEOTPAaHWYEHHOCTHIO, OTCYTCTBHEM  IIPEINOYTHTEIBHBIX
MacuITaboB WM MPEITOYTHTEIBHBIX OTPE3KOB.

OTcroa TaKKe Cienyer, 4ro:

— Marepus, MPOCTPAHCTBO U BPEMS U UMX COBOKYIHOCTL — JBHMIKEHHE HE
HUMCJIM HaydaJla U HE MOTYT HMMCETb KOHIA, OHUW BC€YHBI U HE MOTYT OBITh
HHUKAaKUM 06pa30M HU CO3JaHbl, HU YHUYTOKCHBI,

— peanbHOe (U3MYECKOE MPOCTPAHCTBO EBKIIMIOBO, BpEMs JIMHEHHO U
OJHOHAIIPABJIEHO, UMEETCSI HEMPEPHIBHAS L€ CTPYKTYP B MPOCTPAHCTBE U
HeTIpephIBHAS IETIh MPOLIECCOB BO BPEMEHH, NPUUMHBI BCET A IPE/IIECTBYIOT
CJIC/ICTBHIO;
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— Ha BCEX YPOBHAX HEPapXWH MaTepHH, a Takke BO BCEX OOIACTIX
MPOCTPaHCTBA W B JIIOOBIX TMEpHOJaX BPEMEHH BCeria JACHCTBOBAIH,
JIEHCTBYIOT U OYIyT AEHCTBOBATH OJHU W Te ke (PU3NUECKHE 3aKOHBI, U HET
HUKaKUX OCOOBIX 3aKOHOB MHKPOMHUpA, OHH BCETO JIMINb YaCTHBIA CIydaid
OOBIYHBIX MaKPOCKOITNIECKUX (PH3MIECKIX 3aKOHOB,;

— HET BBIJENICHHBIX TOYEK IPOCTPAHCTBA M BPEMEHH, CIEIOBATEIBHO,
Bcenennas Bcerya CyuiecTBOBajia U BCeraa OYIET CyIIeCTBOBATh, B CPEIHEM
UMesl OJIMH U TOT JK¢ BHJ, HHKAKHX «HAYal», «KOHIIOB» WiH «boibimmx
B3pBIBOBY» y BceeneHHoM HUKOTIa He ObUIO U He OyIIeT;

— BCE TPOIIeCCH BO BeeneHHoit MOTyT OBITH 00BSICHEHBI CAMOJIBIDKCHUEM
Matepud, HU B kakoMm bore unu «Kocmuueckom pazyme» He HYKIAroleMcs,
KK MpoIlecc UMeN B CBOEH MPEABICTOPUU APYTHe MPOLECCHl, U MO €ro
3aBEpIICHNN BO3HUKAIOT WHBIE TIPOLECCH, JBIKCHHE MAaTepHH B
MIPOCTPAHCTBE M BPEMEHHU BEYHO.

M3 >TUX CBONCTB HHBApUAHTOB, HAWJEHHBIX Ha OCHOBE AaHaIu3a
HUCTOPUYECKOTO OIBITA ECTECTBO3HAHHSA, C HEOOXOAMMOCTHIO BEBITEKAIOT
CBOICTBa HAIIETO PEANTLHOTO MHpPa: HEBO3MOXXHOCTh HH YHHYTOXKEHUS, HH
CO3/IaHMs MaTepUH, IPOCTPAHCTBA, BPEMEHH W JABIDKCHHS, CBKJIAIOBOCTH
MPOCTPAHCTBA,  PABHOMEPHOCTh  TEUYEHHS  BpPEMEHH,  OTPAXKAIOIIETO
COBOKYITHOCTH ~ @cex  TIPOLIECCOB,  IPOTEKAalIUX BO  BceneHHOM,
OecrpesienbHas ASIUMOCTh MaTEpPHUH, MPOCTPAHCTBA, BPEMEHU U JBIKEHUS,
NPUCYTCTBHE MaTepUM M JBIXKCHHS B JIIOOOM, CaMOM MaJleHBKOM OOBeMe
NpOCTpaHCTBA W Ha JIOOOM, CaMOM MAaJIeHBKOM OTpE3Ke BpPEMEHH,
HETIPEPHIBHOCTh MAaTEPHAIBHBIX IPOCTPAHCTBEHHBIX CTPYKTYp (BKIIOUAs
MOJICBBIE) W TIPOIIECCOB BO BPEMEHH (OKOHYaHWE OJHHUX IIPOIIECCOB
HEMEUICHHO JTaeT Havajo JPYTHM IIPOIeccaM), HepapXudecKas OpraHu3alus
MaTepud B TMPOCTPAHCTBE U TMPOIECCOB BO BPEMEHH, OIWHAKOBOCTH
(hm3nUecKux 3aKOHOB BO BCEX TOUYKAX IPOCTPAHCTBA M Ha JIOOOM OTpe3Ke
BPEMEHH, CBEJCHHE BCEX MPOIECCOB  (BKJIIOYAsh BCE TaK HA3bIBAEMEIC
(yHaaMeHTaNbHbIE B3aMMOJCHCTBHS) K MEXaHHKE — IIEPEMEICHUI0 Macc
MaTepud B MPOCTPAHCTBE; 0OECKOHEUHOCTh W OecrpenesbHOCTh B
NPOCTPaHCTBE, OECKOHEUYHOCTh M OecnpenesIbHOCTh BO BpeMeHH BceneHHOi,
MOCTOSIHHBIN (B cpeaneM) Buj BceneHnHoii Bo Bce BpemeHa. OTCrofia SHEPTHUs
€CTb ME€pa KOJUYECTBa JABUKCHUA, ABUKCHUEC 0e3 MaT€puu HEBO3MOXKHO,
TOYHO TaK K& HEBO3MOXHO Hajguyue HH(OpManuu 0e3 MaTepHaIbHOTO
HOCHUTETIS.

BceobOmme ¢usnueckne WHBApHAHTHI CO3HAOT 0a3y Ui TOCTPOCHHS
MoJIeNiell MaTepHallbHBIX CTPYKTYp W IIPOLIECCOB HA JFOOOM dTare pa3BUTHA
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€CTECTBO3HaHMUsL. DTO TeM Oojee aKkTyaJbHO ceidac, BO BPEMSI OYEPEIHOTO
KpHU3HCa, TEPEKUBAEMOTO €CTECTBO3HAHUEM, M OTOW BO3MOXKHOCTBIO
HEOOXONMO BOCIIOJIB30BATHCA.

CymecTBoBaHHE MaTepud B MNPOCTPAHCTBE M BPEMEHH  €CTh
MexaHuueckoe oguiceHue. IT0 cpa3y Ke CBOJHUT BCE MPOIECCH K MEXaHUKE,
a TOYHEe, K KHHETHYECKOH TEOpHHM MAaTepUH. OTH HMHBAPUAHTHl BE3/E
SIBJISIFOTCS] NCXOJHBIMU, IIEPBUYHBIMH, apTyMEHTAIBHBIMH, OHH HE MOT'YT OBITh
(yHKIMSIMU Yero Obl TO HU OBLIO.

W3 u3105%X€HHOT0 BBITEKACT CIEAYOIlee NPUHIMIINAIBHOE IMOJIOKECHHUE.
Ilockonabky B Mupe HET HHYEro, KpOME JBIKYILEHCS MaTepuu, Bce
(u3nyeckre B3aUMOJCHCTBUSI UMEIOT BHYTPEHHUH MEXaHU3M M MOTYT OBITh
CBEJICHBI K MEXaHUKE, T.€. K IePEeMEIIEHUI0 MacC MaTepUH B IPOCTPAHCTBE U
BO BpeMeHH. V3BecTHOE NOJOXKEHHE COBPEeMEHHOW (H3WKH O TOM, YTO
CYIIECTBYIOT deThIpe (yHIAMEHTAIBHBIX B3aMMOJCHCTBHA — CHJIBHOE H
ciaboe siiepHbIe, JIEKTPOMArHUTHOE M TPAaBUTAlMOHHOE, HE CBOAUMBIX JIPYT
K JpYTy, BEPHO JHIIb B TOM CMBICIE, YTO APYT K APYTy OHH JEHCTBUTEIBHO
He cBomarcsi. Ho Ttak ke, kak B cBoe Bpems ommbancs JXK.Dypoe,
MOJTaraBIINi, YTO TEIUIO MPUHAUDKAT K 0COOOMY BHUIy IBIDKCHHUS MaTEpHH,
He cBoguMoMy K MexaHuke (1822), a cmycts 50 ner Jl.bonpumMan moxasan,
YTO TEIJIO — 3TO Pa3HOBUIHOCTh KHHETHYECKOTO IBMKEHHUS MOJIEKYJ, TaK JKe
omubaeTcss W COBpeMEHHas (u3MYecKas TeopHs, Iojlaramomias, YTo
yKa3aHHble (yHIaMEeHTalbHbIE B3aUMOJCHCTBUS HE MOTYT OBITh CBEIEHBI K
MEXaHHUKe, 3TO NMPUHLUIHAIBPHO HE BEpHO, BCE OHU SBILIOTCA CIEICTBHEM
MEXaHHYECKOTO IBIKECHHUS MaTephH, HO Ha ypOBHE Ooiiee TIryOOKOM, 4eM
camu 3TH (yHIaMECHTAJIBHBIC B3aMMOJCHCTBHS. JTO K€ OTHOCUTCSA U KO BCEM
BUAAM CHJOBBIX HOJEH M B3aMMOJEHCTBHI, KOTOpBIE €CTh CIEACTBUE
MexaHnuueckux IBYKEHU MaTepPHH.

CeromHs Ha OCHOBE 3HAHWH, JOOBITEIX €CTECTBO3HAHHEM Yyxe B 20
CTOJETUH B MpOLECCE MPOBEACHUS Pa3IUYHBIX OJKCHEPUMEHTOB, MOXKHO
MOJIOUTH K JIFO0OM CTPYKTYPE BEHIECTBA U K JTHOOBIM (DH3UMUYCCKUM SIBIICHHSIM C
MO3ULMH HaTWM4usid B HUX BHYTPEHHHUX JBHKCHUH MaTepHH, HaJIUYUA
MEXaHU3MOB, Onaroaapsi KOTOPhIM 3TU CTPYKTYPhI U SBIEHUS CYIIECTBYIOT, U
3TO OTKPHIBaeT Ka4eCTBEHHO HOBBIE TOPHU30HTHI. OJHAKO AJIS 3TOr0 HYXHA
COBCEM MHAas METOJOJOTHsA, YeM Ta, KOTOpas CeroiHs HMeeTcsl B
COBPEMEHHOW TEOpeTHYEeCKOH (u3MKe, HYXEH IUHAMUYECKHH IOIXOJ,
NpEeANoaralouii  Hajluyie Yy J1000ro  MarepuaibHOTO  00pa3oBaHMs
BHYTPEHHEH CTPYKTYpbl, T.€. HalU4HWE€ 4YacTed M HUX B3aUMOCBSI3EH —
BHYTPEHHETO MEXaHU3Ma.
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8.4. Kpumepuu kauecmea gpuzuueckux meopuil u

mamepuaiucmuuecKue OCHoebl ecmecmeo3Hanun

W3 n310KEHHOTO BHIIIE BBITEKAET, YTO J1100ble meopuu, 6 KOMOPbIX
nepeyuciennble Kameopuu — mamepus, NPOCMPAHCINGO U 6pemsa He
AGNAIOMCA UHGAPUAHMHBIMU, HEEEPHbI UZHAYAILHO. DTO OTHOCHTICS K
CrermampHoit w  OOmeid  TeopuH  OTHOCHUTENBHOCTH  DWHINTEHHa,
YCOBEPLIEHCTBOBAHHON TEOpUM OTHOCUTENbHOCTH JloryHoBa, IlpuunHHOMN
MmexaHnke Ko3plpeBa, B KOTOpOH BpeMsi MOXET NPEoOpa3oOBBIBATHECS B
SHEPruIo, MPOCTPAHCTBY MHHKOBCKOTO, B KOTOPOM IPOCTPAHCTBO U BpeMs
CBS3aHBl uepe3 CKOpPOCTh CBeTa, Teopuu Dpuamana pacmupsmonieics
Bcenennoii, Teopum ¢usnyeckoro Bakyyma IllumoBa, B  KOTOpOi
MPOCTPAHCTBO HE TOJIBKO UCKPUBJIAETCS, HO U CKPYYUBAETCA U T. II.

Kpusuc coBpeMeHHOro ecTeCTBO3HAHUS, BBIPA3UBIIMHCS B CHIDKCHHU
TEMIIOB €TI0 Pa3BUTHUsL M B HECIIOCOOHOCTH pa3pelieHHs MHOT'MX HAyYHBIX W
NPUKJIAAHBIX MpoOJIeM, NPHUBET K IOSBJICHHIO MHOTOYHCICHHBIX HOBBIX
(u3MUECKUX TEOPUii, aBTOPHI KOTOPBIX MPEAJIaraoT CBOM PELENTH BEIXOAA U3
CJIO’KHBLIETOCS 3aTPYIHUTEIBHOTO MOJIOKEHHS. BONBIINHCTBO TaKUX TEOPU
He o0nazaeT HEOOXOAMMOW METOMOJOTHYECKOW OCHOBOM, W 3TO NPHUBOIHUT
aBTOPOB K MHOTOYHMCICHHBIM  OINMOKaM, JIETKO  OOHapy>KHBAaeMbIX
cneruanucTamu. [1o3ToMy BO3HHKIIA HEOOXOIMMOCTH CHOPMYITHPOBATh, XOTS
OBI, OCHOBHBIE KpUTEpUH, KOTOPHIM HM3HAYaJbHO JOJDKHBI COOTBETCTBOBATH
nro0ple  (U3UUECKHE TEOPUHM W KOTOpPbIE B  OIPENCIICHHOW CTeleHH
rapaHTHPYIOT HMX KaueCTBEHHOE COOTBETCTBUE pealibHOW (usnueckon
JIEACTBUTEIILHOCTH.

Kak yxe ymoMHHANOCh, I[EJIbI0 €CTECTBO3HAHUS BOOOIIE, U (U3UKH, B
YaCTHOCTH, Ha BCEX 3Tamnax M ypPOBHSIX Pa3BUTHS IOJDKHO OBITH Ha IPOCTO
OINKCaHME, a BCKPBITHE NPUPOABI SBICHUN, BBIACHEHHE NPHUYUH, IOYEMY ITH
ABJICHUSI WIMEHHO TaKWe, W HEeT I B HHUX KaKUX-THOO KadyecTB, ITOKa elle
HEU3BECTHBIX.

Ho rakoif moaxox TtpeOyeT IOHMMaHWS BHYTPEHHETO MEXaHH3Ma
ABICHUM,  aHalmM3a  NPUYMHHO-CIECACTBEHHBIX  OTHOLICHHH  MEXAy
MaTepuaibHbIMUA 00pa30BaHUSIMH, YYACTBYIOUIMMH B M3Y4aeMbIX SIBJICHHUAX U
s dexrax. BekpbiTHe 3THX CBS3€H W OTHOIICHHWH TO3BOJSIET 0O0BACHUMD
SBJICHUA, T.€. OOBACHHUTH, TOUYEMY ATH SIBICHUS MMEHHO TaKHue, a He WHBIE.
BckpbITHE BHYTPEHHUX CBSI3€H, BHYTPEHHUX JBM)KEHUN MAaTEpPUU B SIBICHUAX
MO3BOJSIET PAcKphITh CYIIHOCTH SIBICHHII 0Oojlee MONHO, YeM IpH
WCTIOJIb30BaHUH TOJIBKO BHEIIHETO onucaHus. IIpu 3TOM MOTYT OBITH Y4TEHBI
o0JylacT pacIpoCTpaHEHHs] MOJTYYCHHBIX MaTeMaTHYECKUX 3aBUCHMOCTEH W
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chopMyITHpOBaHbBI JAOMYyIIEHHbIE MPUOIMKECHHS. DTO JaeT BOZMOXKHOCTh TIPH
HEOOXOIMMOCTH YTOYHSATH ITOTy4YCHHBIE 3aBHCHMOCTH.

Bricmreit xe 11enmpio (pU3UKH KaKk OCHOBBI €CTECTBO3HAHUS JOJDKHBI CTAaTh
BBISIBIICHHE OOMmEed Uit BceX SBICHUH (M3UUECKOW OCHOBBL, 0O0IIero
CTPOWTEIIFHOTO MaTepuaia s BCEX BHIOB BEMIECTBA CTPYKTYPHOM
OpTraHM3aINH MaTepHaJbHBIX 00pa30BaHUK Ha BCEX YPOBHAX MEPapXHUECKON
OpraHW3aI[il MATEPUH U BBIABJICHUEC OOINEr0 MeEXaHW3Ma OCHOBHBIX
(hyHIAMECHTAILHBIX B3aUMOJICHCTBUN MEXAy HUMH. [ 3TOro HEOOXOIUMO
CHavaJyia OTPEICINTh BeceoOIue (Gu3nIecKkre HHBAPUAHTHI, T.C. T¢ KaTCrOpUH,
KOTOPBIC JIC)KAT B OCHOBE BCEX MATCPHAIBHBIX CTPYKTYP U MPOIECCOB U
OCTAIOTCSI HEM3MEHHBIMH TPH JIFOOBIX TPaHCHOPMAIUAX KaK MaTepHaTbHBIX
CTPYKTYP, TaK U IPOIIECCOB.

OTcroma BBITEKaeT, 4YTO TMEPBHIM H CaMBIM BaXKHBIM KPHUTEPUEM
COOTBETCTBHUS TEOPHH (U3MUECKOW PEaTbHOCTH SBISETCA €€ COOTBETCTBHE
BCEOOINM (PU3MUECKUM HHBAapHAHTaM — MaTepHH, IPOCTPAHCTBY U BPEMEHH
1 X COBOKYITHOCTH — JBIKCHUIO.

W3 Bcero M3I0KEHHOTO BBHITEKAIOT IEPBBIE HEOOXOIMUMBIE KPHUTEPHUU
OIICHKH KadecTBa JIOOBIX (HU3WYECKHX Teopwil, TeM Ooiiee,  TEOPHIA,
MPETeHAYIONINX Ha BCEOOIHOCTB!

1) Teopusi M0/LKHA OBITH MATEPHATUCTHYHON M ONMUPATHCSI He Ha
MOCTYJIATBhI, KaK 3TO ceilYac NPWHSATO, a HA BBIBOJBI, SIBJISIOIIHECS
cJIeICTBHEM NU3YyYeHUs MPUPOIHBIX SIBJICHUIA;

2) Teopusi T0JLKHA MMETHh B CBOEil OCHOBe YNOMSIHYThIe (pu3nuecKHe
HHBAPHAHTHI — [BH/KEHHE W €ro COCTABJIAIIIHE — MAaTepHuIo,
MPOCTPAHCTBO U BpeMs;

3) Teopusi J0JLKHA IPeANoJaraTb BO3MOKHOCTb IO3HAHUS
¢u3nyecKknx MpoueccoB, T.e. BCKPHITUSA WX BHYTPEHHUX MEXaHH3MOB Ha
OCHOBe HCCJIe0BAHUII JTBUKEHUS] MATEPHU HA TIyOMHHBIX YPOBHSX ee
OpraHH3aINu;

4) Teopusi 0JKHA TPEANOJaraTb HepPapXHYeCKYK OpraHu3auuio
JIIOOBIX MATEPUATBLHBIX CTPYKTYP M MPOIECCOB, HAUNHAst OT BceeeHHoit B
eJIOM ¥ KOHYAasl 3JIeMeHTAPHBIMA YACTHIAMH BeIleCTBA;

5) Teopust 70JIKHA MPEANOJIATaTh HAJIMYHE MPUIMHHO-CJIEACTBEHHBIX
cBsI3eiil IBJICHUI HA BCeX YPOBHSAX OPraHU3aNMH MATEPHH.

Teopun, HEe yIOBIETBOPSIONIME 3TUM TPeOOBAHMAM, MOTYT BOOOIE HE
paccMaTpuBaThCsA KaK HE COOTBETCTBYIOIINE (PH3HMUSCKON PEeaTbHOCTH.

Teopun, YIOBJIETBOPSIOIINE STHM TpeOOBaHUSM, MOTYT
paccMaTpuBaThcd, HO K HHM JOJDKHBL OBITh  INPEOBSBICHBI  YXKE
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JOTIOTHUTENbHBIE TPEOOBAHUS: OHU JOJDKHBI OBITH MAaTEPHUAHCTHYCCKUMH,
T.€. OIIMPATHCS HA TPEACTABICHUS O CYITHOCTH (PU3NIECKUX IPOIECCOB KaK O
TeX WM WHBIX BHIAX IBIDKCHUSAX MATEPHH, OHH JOJDKHBI COOTBETCTBOBAThH
BCEM M3BECTHBIM OMNBITHBIM JAHHBIM, T.€. COOTBETCTBOBaTb pEaTbHOU
JEWCTBUTENIPHOCTH, OHM JOJDKHBI OBITh OTKPBITBIMH [UIi YTOYHEHHH W
JanbHEHIIETO pa3BUTHS, W, HAKOHEI, OHM JOJDKHBI OBITh BHYTPEHHE
HENPOTUBOPEUUBBIMU, T.€. HH OJHO TIOJOXKEHHE TEOPHUH HE IOJKHO
JIOTHYECKHU MPOTUBOPEUUTH JPYTUM MOJIOXKEHUAM 3ToH ke Teopuu (B Teopuu
OTHOCUTEJILHOCTH OWHINTEHHa 3TO He BBINONHEHO: CrenuanbHas TEopus
OTHOCHUTEJILHOCTH OTBepraet a¢up, OO1mas Teopusi OTHOCUTEIBHOCTH TOTO e
aBTOpa HAaCTaMBaeT Ha €ro CYIIECTBOBAHUN).

Teopun MOTyT OmUpaThCsl Ha TUIOTE3bl U BEPCHUU, U3MEHSIEMbIE U
yTOUHsEMBIE B JalbHEHIIEM, HO HE TMOCTYJNAaThl, PacIpPOCTPaHIEMBbIC
GecrpenieNbHO M HE TOAJIEKAIINE KOPPEKINH.

YnoBneTBopeHHE 3THM  TpeOOBaHMSAM MHHHUMAJIBHO TapaHTHPYET
Ka4eCTBEHHOE COOTBETCTBUE TEOPHH (DU3MUECKON PEATbHOCTH U TEM CAMBIM
CO3JaeT MPEATOCHIIKH IS €€ JKU3HECIIOCOOHOCTH.

8.5. Conocmasnenue memooono2uueckux oCHog

COBPEMEHHOU U NePCReKMUBHOI MmeopemuyecKoil puzuku

Vcxonss W3 M3I0KEHHOTO, MOXKHO COINOCTAaBHTh OCHOBHBIC LEJIH U
METOABl COBPEMCHHOW TEOPETHYSCKOW (H3MKM TeM LeNIsIM U METOJaM,
KOTOPBIM ~ JCHCTBUTENIBHO  JOJDKHA  YIOBJICTBOPATH  MEPCICKTUBHAS
MaTepHaTUcTHIeCKass pU3NISCKask TCOPHSL.

Cospemennan meopemuueckan Qusuka umeem yenvio ymeepicoeHue
20CNO0CMEA CYUWIECMEYIOUWUX WIKOTl, CPEOCMEOM ONA IMO20 AGNAEHICA
uoeanucmuuecKas Memoooao2us.

OCHOBHBIMU ~ MEMOOOIOZUYECKUMU  NOJIONHCEHUAMU  COBPEMEHHOH
TEOPETHYECKOH (DU3UKH SIBIISIOTCS:

— JIOMYCTUMOCTh TPOU3BOJIBHOCTH UCXOAHBIX MOJoKeHuH. [1pu HecooT-
BETCTBHH HOBBIX (PaKTOB CYLIECTBYIOIINM TEOPUSIM OTOPACHIBAIOTCS (DaKThI;

— ONEPUPOBAHKE TOJBKO HAOJIOaEMBIMHU MapaMeTpaMH;

— BBIIBIDKCHHE TMIOCTYJAaTOB M «IPHHIMIOBY, (HOPMYIHPOBAHUE
NapaZioKCOB, €CIH IOJIOKEHUS] TEOPHHM HE COOTBETCTBYIOT peallbHON
JEeHCTBUTENBHOCTH;

— npeHeOpexeHne hakTaMy pagd COXPAHCHHS TEOPUH;

— TOJIOXKUTENBHBINA Pe3yJIbTaT IKCIEPUMEHTa, IPEACKa3aHHOTO TEOPHUeH,
CUHUTaeTCs MOATBEPKICHUEM TEOPHH;
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— B3auMoOJEWcTBHE Tell 0e3 MPOMEXKYTOUYHOW Cpelmbl — IMepeHOCUHKa
B3aMMOJICHCTBHI, KOHLICTIIHS «IaTbHOICHCTBUSY;

— MPUHIUIHAATGHAS HEBO3MOXKHOCTh HATIISITHOTO MPEICTABICHUS MeXa-
HU3MOB SIBJICHUM.

— IIpeBAIMPOBaHUE MAaTEMAaTHKH HaJ (HHU3HUKOI.

— cBemeHHE (U3WYECKHUX SBICHHH K IPOCTPAHCTBEHHO-BPEMEHHBIM
HCKaKCHUSIM;

— OTKa3 OT NPUYHUHHO-CIICJCTBEHHBIX CBA3CH Ha YPOBHE MHUKPOMHUPA;

— OTKa3 OT ePECMOTpa paHee CICTAHHBIX BEIBOJIOB U 3aKIFOUCHHUIA;

Pezynomamamu cyujecmaeyiowieii Memoooao2uu A6AAI0MCA.

— TIOJTHOC HEMIOHUMAHHUE CYIIHOCTH OCHOBHBIX (DU3MYCCKUX SIBICHUIA,

— OrPOMHBIC 3aTPaThl HA «HAYKY» MPH BCC MCHBIIUX 3HAYUMBIX PE3YJIb-
TaTax;

— HEBO3MOXXHOCTh OKa3aHHS ITOMOIIM TPUKIATHUKAM B (POPMYIIHPO-
BaHUH HOBBIX NMPUKJIATHBIX HANIPABICHUH;

— o0mmiA TeOpEeTHUECKUI TYIHK, MpeiaraéMblii BEIXOA — B CIUHCHUH
HayKH C PEJIUTUEN.

Buwisoo: Cywecmeyrwouwian udeanucmuueckas Memooono2us
becnnoona, znagenHcmeyloujue pusuueckue meopuu He nPOOYKMUGHDL,
cyujecmeyloujue meopemuiecKue wiKobl nepcneKnuesl He Umerom

Ilepcnexmuenasa meopemuueckas Qu3uka O00NNHCHA UMEMb UEbIO
nozHanue npupoowi, cpeocmeom ona IMO20 Aenaemcs
MamepuanucmuiecKas Memoooa02us.

OCHOBHBIMU ~ MEMOO0N02UYECKUMU  NOJI0ONHCEHUAMU  COBPEMCHHOM
TEOPETHICCKOH (PH3UKH TOTKHBI SBIIATHCS:

— TpU3HAHUE NMEPBUYHOCTH MPUPOABI U BTOPUYHOCTH ITIPEICTABICHUHA O
Hell (Teopwii). IIpM HECOOTBETCTBHHM HOBBIX (PAKTOB CYIIECTBYIOIIUM
TEOPHSM JOJDKHBI 10padaThIBaThCS TCOPUH;

— OTKa3 OT BBIABIDKEHHS IIOCTYJIATOB, «IPHHIUIIOB» H TIAPATIOKCOB,
MOCKOJIBKY B IIPUPOJIE OHU OTCYTCTBYIOT;

— NpU3HAHUE NEPBUYHON POJIU (PU3MKU U BTOPUYHON POJIM MaTeMaTHKH;
MaTeMaTHKa SBJISeTCs CIIOcOO0M OMMCAaHUs CTPYKTYP, MPOIIECCOB U ABICHUH,
YCTaHOBIICHHBIX (DU3UKOM;

— JIOMYCTUMOCTb HCIOJIB30BaHUS MPEJCTABIEHUN O HE Ha0JI01aeMbIX
napameTpax, €Cjid TaKHe TMPEICTABICHHUS JIOTMYSCKH OOOCHOBAHBI, HE
HaOJF0TaeMOCTh TIApaMETPOB — SBJICHHE BPEMEHHOE, YCTpaHIeMOoe 110 Mepe
Pa3BUTHA YKCIICPUMEHTAIEHON TEXHUK,

— IIpU3HAHHE JTOCTOBEPHBIX (PAKTOB KaK OOBbEKTHBHON peabHOCTH;
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— TMPU3HAHNE HEOOXOANMOCTH M BO3MOKHOCTh HATJISITHOTO TPEICTABIIE-
HUs (Mojenell) JMOOBIX peaNbHBIX CTPYKTYp W MEXaHH3MOB TPOIECCOB U
SIBIICHUM;

— MPU3HAHUE TOTO, YTO JIFOOOH SKCIEPUMEHT HE TMOATBEPIKIACT TEOPHIO,
BBIIBUHYBIIYIO OJKCIIEPUMEHT, a BCEr0 JHIIb HE IPOTHBOPEUUT eH;
MIPU3HAHUE OTHOCHUTEIFHOCTH UCTHHEI JII0OOTO pe3yIbTaTa;

— TIpU3HaHHE UEPapXUYHOCTH CTPYKTYp W mporeccoB. [Ipusiedenue u
Olpe/ieJIeHHe CBOMCTB MaTepud Ha OYEPEAHOM IIIyOMHHOM ypOBHE
OpraHM3alii 10 Mepe HaKOIUICHHMs JaHHBIX 00 OCBOCHHOM YpPOBHE.
®duznueckue pEeBOMIOLMM — Iepexo]] OT OCBOEHHBIX MaTepUalibHbIX
00pa3oBaHuii K NTyOHUHHBIM;

— NpHU3HAHHE TOTO, YTO JIIOOBIE SIBJIEHUS €CTh CIIEICTBHE JBW)KECHHU
MaTepHH Ha TITyOWHHBIX YPOBHAX OPTaHU3alNU MaTePUH;

— MPU3HAHUE CTAHOBIICHUS, PA3BUTHS U ACTPAallid JIOOBIX CTPYKTYpP U
TIPOIIECCOB;

— TpW3HAHUE HEMPEPHIBHOCTH MPUINHHO-CICICTBCHHBIX CBS3EH, IpHU
KOTOPBIX IPUYMHA BCETIa TIPEANIECTBYET CIIEACTBUIO;

— TpU3HAHHWE HAJIUYUS B MPHUPOJE MATEPHUANBHOW Cpedbl — ddHpa Kak
[IEPEHOCYMKA B3aUMOJCHCTBUN MEXy TelaMy,

— ompeneneHne BceoOMMX (U3MYECKUX WHBApUAHTOB 1O  (akTy
BCEOOIIIHOCTH, WMH SIBISIIOTCS — MaTepHs, NPOCTPAaHCTBO, BpeMsi U HX
COBOKYIIHOCTb — IABHUIKCHHUE, OHU HC MOTYT OBITH TNOABEPTHYTHI HUKaKUM
HCKaKCHUSIM.

— (Qusuyeckuwe SBICHUS €CTh BHEIIHEE TIIPOSBICHHE BHYTPECHHHUX
IBIDKCHU MaTepHH, a HE 3aBHCHMOCTH OT IPOCTPAHCTBEHHO-BPEMEHHBIX
HCKaKCHUH;

— TMpHU3HAHHE HEOOXOIUMOCTH PETYJSIPHOTO IEePecMOTpa MOTYICHHBIX
paHee pe3ylbTaToOB U MEPEOCMBICIICHHS paHee CACTaHHBIX BBIBOIOB.

Bu1600: Mamepuanucmuueckana mMemooono2us 00axcHa co3oams 6azy
01 CMAaHo61eHUs HOB0U 6a30801i (usuueckoil meopuu u Ha ee 0CHOGe
CIAHOBNIEHUA U PA3GUMUSA HOGHIX MAMEPUANUCMUYECKUX unocoPckux u
ecmecmeeHHOHAYUHBIX WKOJL.

Hepe‘{I/ICJ'ICHHLIG IMOJIOKCHU, PA3yMECTCsA, MOIYT YTOUYHATHCA U
JOIIOJIHATBCA.

Hu Y KOro HE JAOJIDKHO OBITH COMHECHHUSA B TOM, YTO 6y;[yl_uee
MNPpUHAJIICIKUT UMCHHO MaTCpHaHHCTH‘ICCKOﬁ METOAOJIOTHUH.
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8.6. Ilepesvie wiazu rgpupoounamuxu

U3 Toro dakxra, yTO Ha BCEX YPOBHSIX HEPApXUUECKON OpraHu3alyu
MaTepuy JEHCTBYIOT OJHU M Te XK€ (PU3NYECKUE 3aKOHBI, BHITEKAeT, YTO
cpefa, 3aMoJHAI0IAs BCE MUPOBOE MPOCTPAHCTBO, NOJIKHA ONPEAENAThCS KakK
oObI4Has cpeza, 00Iagaonas BCeMU CBOWCTBAMH OOBIYHBIX MAaKpOCPEI.

To, 4To B MHpPOBOM MpPOCTPAaHCTBE €CTh Hekas (u3uueckas cpena,
HETOCPEICTBEHHO BBITEKAeT M3 TOrO (pakTa, 4YTO B MHPOBOM IIPOCTPAHCTBE
pacOpoCTpaHsIOTCA  CUJIOBBIE  IOJisi  B3aumojedctBui. Ilycroe ke
MPOCTPAHCTBO HE MOXET SBIATHCS apeHOW Kakux OBl TO HH ObLIO
B3aUMOJIEWNCTBUM.

ITockonbKy BBIOMpPATh MPUXOINUTCS M3 OOBIYHBIX CPEl, TO HA POJIb TAaKOH
Cpembl MOTYT MpPETEHIOBAaTh JHMIIb TBEPIOE TEJIO, JKUIKOCTh WM Ta3.
ConocTaBisisi UX CBOMCTBA C pEaJbHBIM MHUPOM, MOXHO BHUAETh, UYTO HHU
TBEPJI0€ TENO, HU KUAKOCTh HE MOTYT OBITh TAKOBBIMH, IIOCKOJIBKY B TBEPAOM
Telle He MOTYT CYILECTBOBaTh IepeMelieHus] Ten 0e3 3aMeTHBIX MOTeph, a
JKHJIKOCTH JJOJDKHA COOMPAThCs B HEBECOMOCTH B 1Iapbl. Y B TBeploM Teie, H
B XHJKOCTH OYIyT IUCIIOKAIMH WM MPOMEXYTKU Mexay mapamu. Ocraercs
ras, KOTOPbI €CTECTBEHHBIM 00pa30M 3aIoJHSET BCE MUPOBOE MPOCTPAHCTRO,
MOXeT o00nazaTrh 3HAYNTEIbHOW BHYTPEHHEH OSHEprueili W TIpH 3TOM
OKa3bIBaTh MaJIO€ CONPOTHBIICHNE ABIKEHHIO Tell. [ToaToMy 3¢hup — MupoBast
cpena — 3TO ras, IpUYEM ra3 peanbHbli, T.€. BI3KUHM U CKMMaeMblil. Teopus,
OIMCHIBAIONIAs OCHOBHBIC CBOHCTBA 3¢upa M OOpa30BaHHBIX W3 HETO
CTPYKTYp, IOJIy4nIia Ha3BaHHEe «JpupoaunamMuka» [7].

O¢upoauHaMMKa HHYET0 HE TOCTyIHpyeT. B ee oOcHOBe JeXuT
NpE/CTaBICHUEe O BceoOmMX (U3MUECKHX WHBapUaHTaX — KaTeropusx,
HAJIMYECTBYIOIMX BO BCEX TelaX, SBIGHUAX M Ipoleccax. Takumu
UHBapuUaHTaMH OKa3alUCh MaTepus, IMPOCTPAaHCTBO, BpeMsa U ux
COBOKYITHOCTb — JIBIDKEHHE.

3a KOpPOTKOE BpeMsi CBOEIr0 CYLIECTBOBaHHUS (UPOJMHAMUKA NOOHIACH
OILIyTUMBIX pe3ynbTaToB. Ilpexne Bcero, yaamock Joka3aTh IPaBOMEPHOCTh
pacnpocTpaHeHus Ha 3(GHp BCEX 3aKOHOB OOBITHON ra30BOH MEXaHHKH, M 3TO
cpa3y MpPEAOCTaBHIO B €€ PAcopshKEHHE HEOOXOIUMBIH MaTeMaTHYeCKUH
anmapaT ¥ pe3yJbTaThl MHOTOYMCICHHBIX O3KCHEPHMEHTOB MO THIPO- H
ra3oBoil Mexanuke. Ha 3Toll 0oCHOBE ynanochk:

— ONpEeAENNTh MapaMeTpsl 3¢Qupa Kak ra3oBoH Cpeabl B OKOJIO3EMHOM
MIPOCTPAHCTBE — IUIOTHOCTb, JABJICHHE, DHEProCOACpKaHHE M P APYTHX,
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apaMeTpsl 4Mepa — MOJIEKYJIbl 3(upa — pa3Mepsl, Macca, TEIIOBasi CKOPOCTh,
JUTHA CBOOOTHOTO TTpOo0eTra, KOJIMIECTBO B €AMHMIIC 00beMa;

— BBUICHUTH CTPYKTYPBI OCHOBHBIX yCTOHUYMBBIX MHUKPOYACTHIl IPOTOHA,
HEWTPOHA, JIICKTPOHA, TIO3UTPOHA, (OTOHA;

— BBISIBUTH (DPU3UYECKYIO CYITHOCTH CHIIOBBIX TOJIEH B3aMMOACHUCTBHHA —
CHJIBHOTO W CJIa00r0 SAEPHBIX, 3NEKTPOMArHUTHOIO M TPABUTALMOHHOTO U
OTKPBITh HOBBIH BHJ B3aUMO/ICHCTBUS — XeMOJUHAMHYECKUH;

— paspelnTh KOCMOJIOTHUECKHE MapafoKChl — TEPMOJMHAMUYECKUH,
ONTHYECKUH W TPaBUTALMOHHBI B paMKax EBKIUIOBa IMPOCTPAHCTBA H
OGeckoHeuHO# BeenenHoii;

— onpenesuTh A(PUPOANHAMUYECKHE CTPYKTYphl OCHOBHBIX THIIOB
rajakTUK, BKJIIOYas CHOHpajbHbIE M JBOIHBIC, BIIEPBBIE  CO3JaThb
(hYHKIMOHATBHYIO KITaCCU(PHUKAIHNIO TaJIAKTHK;

— paspemmTh OCHOBHBIE Mapafgokchl CONHEYHOW CHCTEMBI —
HECOOTBETCTBUE OTHOIICHUI OPOUTAILHOTO MOMEHTA M pacIpe/ieieHHs Macc,
MPOUCXOXKACHHUS KOMET, MX CTPYKTYPBl M TIPOMCXOXKICHUS METEOPHTOB,
MPONCXOXK/ICHUE U CTPYKTYPY COTHEYHBIX IISTEH;

— BBIBUTH (U3UUCCKHE NPUYUHBI PACHIMPEHUS 3€MJIH, IPHYHHBI
ByJIKAHW3Ma U 3eMIICTPSICEHHUI, NPUUUHY T€OHIHOH GopMBbl 3eMiIH, NPUUNHBI
BO3HHKHOBEHHS U IPUPOAY F'eONaTOreHHBIX U3Ty4YeHUH 3eMiy;

— BBISIBUTB CTPYKTYPY 3JIEKTPHYECKOTO, MArHUTHOTO M T'PaBUTALHOHHOTO
MoJIeH U MPeNIoKUTh HEKOTOpPhIe YTOUYHEHUS MX OMUCAHUS;

— IIOCTaBUTh M IIPOBECTH PAJ] 3KCIIEPUMEHTOB!

10 >(UPHOMY BETPY, MOATBEPAUBIINE PE3YIbTAThl pabOT MOCIEA0BATEINS
Maiikenmscona mpodeccopa KeHcoBCkoOM KONl MPUKIATHON HAyKH
JO.KMunnepa [8];

M0 HEHTpaTH3alUK Te0NaTOreHHbIX n3nyueHuii 3emun [9, 10];

0  YTOYHEHHIO  JJICKTPOMArHUTHBIX W BJIEKTPOAWHAMUYECKHX
3apucumocreii [11],

a TaKKe BBIOJHUTH PSAJ APYIMX TEOPETUYECKUX, PACUYETHBIX U
OKCIIEPUMEHTAIBHBIX PaboT [12] ¥ MpeIokKHUTh PsJ HOBBIX HalpaBlICHUH B
€CTECTBO3HAHUHU, II0 KOTOPBIM IeJIeCOO0pa3HO pPa3BEpHYTh IIUPOKHUE
HCCIIeIOBaHMUS.

O¢upoarHaMHKa JAEMOHCTPUPYET IOJIOKEHHE, YTO «HET HUYEero Oosee
NPUKJIAJHOTO, YeM XOpollas Teopusi». B adupoanHaMuke sSBHO HaMedaeTcs
mepexos; OT TEOPHHM K TMPAKTHKE HCIHONb30BAHUS KadeCTBEHHO HOBBIX
TEXHOJIOTHH.
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DdupoarHAMHKY HH B KOEM Cilydae HEJb3sl CUMTATh 3aBEpIICHHON. B
KOHIIE KOHIIOB, 3TO BCErO JIMIIL MOJIEIh MHUPO3IaHMs, U, KaK BCAKAS MOJEIb,
OHA JIOJDKHA HENPEPHIBHO PACUIMPSTHCS, JOMONHITHCS W YTOUHSITHCS, U B
9TOM OTHOIIEHHH mepen OYAyU[MMU  HCCIACIOBATEISIMA  BO3HUKAET
HEOOO3pUMBIi  OKeaH HCCIeNOBaHMH B  CaMbIX pasHbIX  00JAcCTAX
€CTECTBO3HAHMS.

B oTHOIIGHWM CEroAHSIIHUX O(UIUATBHBIX HAMpPABICHUN (UIUKU
nocjenoBatend 3(PUPOIMHAMUKY 3aHAMAIOT MPOCTYI TIO3UIUI0 — HE
BCTYIATh C HUMHU B JIUCKYCCHIO, TIOCKOJIBKY TUCKYTHUPOBATh HE 0 ueM. Bee atu
HANpaBJICHUS TPEKPATAT CBOE CYIIECTBOBAHUE CCTECTBCHHBIM 00pa3oM Kak
MOJTHOCTBIO OECIUIOHBIC ¥ HUKOMY HE HY>KHBIC, [I03TOMY M TPATUTh HAa HUX
CHUJIBI HET HUKAKOTO cMbIcia. To e KacaeTcs U MOMBITOK 00beIMHCHHS HAYKH
1 penurud. Hukakmx momoOHBIX 00beTUHEHUI OBITh HE MOXET, U BCIKHIA,
MBITAIONIUANCSA 3TO CHENaTh M Jake Kak-TO 00OCHOBaTh, Ha CaMOM Jelle
SIBJISIETCS JDKCYUSHBIM U MIPSIMBIM BParoM HayKH.

Cama xe 3(pupoAMHAMHUKA MPEIONpEACIeHa UCTOPUYECKH, MOCKOIbKY
9TO €CTh BCETO JIUIIb OYSPEAHOH 3Tall mepexoa Ha CICTyFOIINi TITyOnHHbIH
HepapXUYUECKHil YpOBEHb OpPraHU3allid MaTepud, U B ITOM IUIAHE ei
aNbTCPHATHBBI MOKa HET. D(UPOJAMHAMHKA YK€ CErOAHS MOXET OKa3aTh
METOOJIOTUYECKYIO TIOMOIIb BCEM, Y KOT'O BO3HUKIIU MPOOJIEMBI B (PU3HKE U
MPUMBIKAIONIUM K HE# 00IacTsIM 3HAHUHN, HO pelieHne 00 ’TOM OHHU JOJDKHBI
MPUHUMAThH CaAMH.

Bbixom W3 Tymuka, B KOTOPBIA CETOMHAIIHSIS TEOpETHUECKas (U3MKa
3aBelia €CTECTBO3HAHHE, 3aKIIOYaeTCs B TOM, YTOOBI BEPHYThCS Ha
MaTEePUATUCTUUCCKUN IyTh PAa3BUTHs HAyKH, YYECTh OINBIT Pa3BUTHUS
€CTeCTBO3HAHUsI 19-r0  CTOJETHs, MOHSATh, YTO «JJIEKTPOH TaK IKe
HeHcuepaeM, Kak U aToM», M 3TO OTKPBIBACT Tepe]] HAyKOW MPUHIUIHATEHO
HOBBIE OOTraTeMIIe BO3MOKHOCTH.

Buwvieoowt

1. HecmoTpst Ha TO, 4TO CyIECTBOBaHHE B NPUPOJE (HU3MUECKOH Cpelbl,
3aI0JIHSIONICH BCE MUPOBOE IPOCTPAHCTBO, NPU3HABAIOCH HA NPOTSHKEHUU
MHOTHUX BEKOB, aBTOpPaM MOJIeJIEil, TUTIOTE3 U Teopuii 3(upa He yAanoch paHee
CO3/1aTh yJOBJIETBOPHUTENBHYIO TEOPHIO, COOTBETCTBYIOIYIO BCEM M3BECTHBIM
OTBITHBIM JIaHHBIM. DTO MOXXHO OOBSICHUTH TEM, YTO B T€ BpeMeHa He ObLIO
HaKOIIJICHO HEOOXOJIUMBIX €CTeCTBEHHOHAYUYHBIX JAaHHBIX: HE OBUIO CO3JIaHO
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ra3oBOl MEXaHUKH M OTCYTCTBOBAJIM CBEJCHUS 00 DJIEMEHTApHBIX YacTHLAX
BemlectBa. Korma jxke 3T gaHHble OBUIM IOJYYEHBI, B €CTECTBO3HAHHMHU
BO3HMKJIAa HOBas CHUTyallls — BCSKHE HccieloBaHusi B oOnactu adupa
MPECEKAINCh AIMIUHUCTPATUBHBIM ITyTEM.

2. B ocHOBe J1100BIX €CTECTBEHHOHAYYHBIX TEOPHH JOJDKHBI HAXOIUTHCS
BceoOImye (pu3nYeckue MHBAPUAHTBI — MaTepHs, IPOCTPAHCTBO, BPeMs U UX
COBOKYIIHOCTh JBM)KEHUE. DTH KaTeTOPUM BCEr/a SABISAIOTCS NEPBUYHBIMU U
He MOTyT ObITh pyHKUMsAMH 4Yero Obl To HU Obuto. He cooTBeTrcTBHE 3TOMY
MOJIOXKEHHUIO Cpa3y OIpeeseT J0XKHOCTh TEOpUH, T.€. HE COOTBETCTBHE UX
peanpHON TpUpOAE, K KAKOBBIM OTHOCSTCS, B 4YacTHOCTH, Teopus
OTHOCUTENbHOCTH OMHIITelHa, [Ipnumnnas Mexanuka KossipeBa, Teopus
¢usnyeckoro Bakyyma lllunosa u T.11.

3. Pa3zButHe ecTecTBO3HAHMs BCErAa MPOMCXOAWIO IO3TAHO IyTEM
NpUBJICUCHHUsT Bce Oosiee TIIyOMHHBIX YpPOBHEH OpraHu3allid MaTepHH.
HakonneHue JaHHBIX Ha OCBOGHHOM YPOBHE OpraHU3allid MaTepuu
TpeOOBaJIO WX CHCTEMaTH3allM, KOTOpas NPOWU3BOJIMIACE Ha OCHOBE
NpPUBIEUCHUS CTPOMTEIBHOTO MaTepuana OCBOCHHBIX MaTepHaIbHBIX
obpazoBaHuil.

B Hacrositiee BpeMsi ClIOXKHIIACh TUIIOBasl CUTyalusi, KOrja HeO0OX0AuMO
MIPOM3BECTH MEPEXO]] OT «IIEMEHTAPHBIX YAaCTHI» BEIECTBa K CIEAYIOIIEMY,
Oosiee TIyOOKOMY YPOBHIO OpraHU3allMd MaTepuy, K UX CTPOHUTEIHLHOMY
MaTepHany — d3pupy.

4. BbIX0ZIOM M3 TynuKa, B KOTOPOM OKa3ajach TeopeTndeckas ¢pusuxa 20
B., SIBIAETCA BO3BpaT K MAaTEPUAINCTHYECKUM KOHIETIIUAM KJIACCHUECKOH
¢u3MKM ¢ y4eTOM  HAaKOIUIGHHOTO  OTHENBHBIMH  (DU3UUECKUMU
HalpaBleHUSAMH OmbITa. JlJI1 3TOro HEOOXOAMM Mepexoh K CIeAyHoIeMy,
Oosiee TIIyOMHHOMY, YeM 3J€MEHTapHbIE YaCTHIBI, HEPAPXUIECKOMY YPOBHIO
OpraHM3allii MaTepPUU U NPU3HAHUE CYIIECTBOBAHUS B NpUpOJE GpHU3NIECKON
Cpensl, 3aloNHSIIOMEHl BCE  MHPOBOE IPOCTPAHCTBO,  SIBIAIOLICHCA
CTPOUTENBHBIM MaTepHaioM Uil BCeX 0€3 HCKIIIOYEHHsS MaTepUalibHbIX
00pa3oBaHUi MUKPO M MaKpOMHMpa, IBHKEHUS KOTOPOIl MPOSIBIIAIOTCS B BUJIE
(u3nYecKux TmoJied B3aMMOJCHCTBUS MaTEPHANBHBIX Tel M (U3UUECKUX
SIBJICHU.

6. Ilepexon Kk HOBOMY YpPOBHIO OpraHM3allMM MaTepuH €CTh OYepeHas
(usnueckas peBONIIOLMS, CHOCOOHAs HE TOJIBKO BBIBECTH (U3UUECKYIO
TEOPHIO U3 TYNHWKa, HO M OO0ECIeYHUTh KadeCTBEHHO HOBBIH YpPOBEHb B
pEIIeHNH aKTya bHBIX MPAKTHYECKUX 3a/1a4.
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3aknyeHune

Kuura B.U.Jlennna «Marepuanu3sM ¥ SMIMPUOKPUTUIM3M» OblIa
CBOEBPEMEHHBIM TPEIYNpPEXICHUEM (U3MKaM O TOM, YTO MMEHHO MOXKET
MONYYUTBCS,, €CAM  HATH SMIHPHOKPUTHYECKHM IIyTEM pa3BHUTHA. JTa
pabora B.W.Jlennna Opla BBeeHA KaK 00s3aTeNbHAS U H3YICHUSI BO BCEX
MHCTHTYTaX U yHUBEPCHUTETAX CTpaHbl. TakuM 0Opa3oM, ¢ Hel 3HAKOMBI BCE,
KTO MMEET BbICIIEEe 00pa30BaHME, M Y)KE€, BHE BCAKOTO COMHEHHS, 3HAKOMEI
BCE (PM3MKU-TEOPETHKH M HE TOJBKO B HAIIEH CTpaHEe, HO M BO BCEM MHpE.
3HAIOT KHHUTY, KOHEYHO, Bce ¢umiocodsl, paboraromie B obmactu
¢unocoduu ecrecTBEHHBIX HayK. Bo MHOIMX €CTECTBEHHOHAYYHBIX U
¢unocodckux padorax IPUBOAATCS LUTATHI U3 KHHUTH.

Kazamoce Obl, 4TO MpH TakOM MacCOBOM O3HaKOMJICHHH CO CTOJb
riryookoi ¢unocodcekoii paboToll OIHOTO M3 BBLAAIOIINXCS MBICIUTENIEH
COBPEMEHHOCTH, MaTepHalicTa-JHaleKTHKa, BCE TE€, KTO pas3lessieT 3Ty
TOYKY 3pEHHs, Ja eIle CchulaeTcs Ha camy paboty B.W.Jlenmna, omKHBI OBI
M CIEIOBaTh €ro MNpeNylpeXACHUsM U coBeTaM. OKa3bIBacTCs, HUYETO
nogobHoro! M3yuenne maer camo mo cebe, IHUTATHl MPUBOIATCS CaMH II0
cebe, a pearbHas KU3HBb B O0JIACTH Pa3pabOTOK (H3MUECKON TEOpUU — caMa
o cede!

OU3UKU-TEOPETUKH He BHUIM mpexynpexieHuio B.M.Jlenuna. Onu
cAenasy U3 TEOPUU OTHOCHUTEJIBHOCTH DHHINTEHHA POJ peNUruH, a Aajblie
(u ceifuac ere) TPETUPYIOT BCSIKOTO, KTO OCMETTUBAETCS Ha Hee MOCSITHYTh. A
coBceM HenaBHO B Poccum B pamkax Poccuiickoil akamemun Hayk Oblia
cozmana Komwuccuss mo JpkeHayke 1O (DaKTHYECKUM  PYKOBOJICTBOM
B.JL.I'un30ypra, Heiae Jlaypeara HoOeneBckoil mpemumn, KOTopas B3sila Ha
ce0s1 CMeNoCTh CyAWTh O TOM, YTO HAay4dHO, @ YTO HE HAaydyHO. Y OTOH
Komuccnn r1aBHBIM KpUTEPHEM HAyYHOCTH BBICTYNAET COOTBETCTBHE HOBBIX
TEOpHi MOCTyJIaTaM TEOPUH OTHOCHTEILHOCTH W KBAaHTOBOW MEXaHHKH, HO
OHA BIIOJIHE TEPIIUMO OTHOCUTCS K MJESIM 00bEANHEHUS HAYKU U PEJIUTHH. ..

CoBpeMeHHast (u3nyeckas TEOpUst M «ydCHbIE», 3a HEil crosmue,
MOTPSI3JIN B HJIEaIM3Me, ¥ 9TO JOCTOWHO coxasenus. Eie Oomnbie 10cTOHO
COXaJIGHUsI TaKXKe U TO, 4To (pritocodpl, crenuanusupyromumecs B 00JacTH
¢unocoduu ecTecTBO3HAHUS M €CTECTBEHHBIX HayK, BKIOYas U (PU3HUYECKYIO
TCOPUIO, BCTAJIU HA ITYTh OINpaBAAHUSA TAKOT'O IOJIOKCHUA. OHu 00BABIISIOT
TCOPUIO OTHOCHUTCIIBHOCTH n KBaHTOBYIO MEXaHUKY TIOCJICAHUM
JOCTUKCHUEM MaTepHaHHCTH‘IeCKOﬁ MBLJIN, TOTOBBI COIJIaCUTHCA C
«bospmmm B3peIBOM», Hauanom BceneHHOM, corimacHbl M3THATh U3 TEOPUH
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HEOOXOAMMOCTh HAJINYUS MAaTepUalbHOTO HOCUTEISI 3HEPTHH, T'OTOBBI
MPU3HATB, YTO SHEPTUS M Macca — 3TO OAHO M TO XK€, M T. II., JHUIIb ObI
YTOIWTh CYIIECTBYIOIIEW (u3M4eckoil mapagurme, a 4depe3 Hee —
TOCTIO/ICTBYIOILEH MI€aTNCTHYECKOH MIKONe (PU3NKOB-TEOPETHKOB.

OtOpocsl pomoB ¢U3MKH, O KOTOpHIX mpenymnpexnan B./.JlenuH,
paciBeny TBIIIHBIM I[IBETOM, 3aclIOHHB co0oi camy ¢usuky. IlosTomy
Brepenu Oosnpiias 6opbda 3a BOCCTAHOBJICHHE MO3WIMK MaTephain3Ma B
¢usnueckoit Teopun. OHAKO, HECMOTPSI Ha TO, YTO INKOJBI COBPEMEHHOI
(u3nyecKoil TEOpUM — 3TO MHUPOBBIE MIKOJBI, U TO, YTO OHU OCHAILCHBI
WHCTUTYTaMH W HAlpaBJICHUSAMHU, YYHMTEISIMH W yYCHUKAMH, XOPOIIO
(mHAHCHPOBaHBI M MPU3HAHBI OOIECTBEHHOCTHIO, 3TH LIKOJIBI OOpEUeHbI Ha
rudens. 1100 Henp3st OECKOHEYHO JKUTh OOMaHOM W BUTaTh B aOCTPaKLHUX.
[Tobena matepuanmsma B pu3nke Hem3OeKHA, M OHA HE 33 TOPaMHU.
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