TepHAIN3Ma, HAeiHAA HAIPABICHHOCTD, YKA3AHUA U NeATeNb-
1asg IOMOIIsE HapTHU W MPABUTEIRCTBA CO37AI0T IOUBY, HA
KOTOPO#l pacHBeTaoT TAJIAHTHL, PACTYT W MHOMKATCA OTKPBL-
THA U 1300peTeHus.

TaxoBa coBercras HayKa, TaKkoBa H COBeICKas (puamia.

3a 30 ner oma oxBariia BeCh JAMAIIA3011 OT MEXaHHKIT
ito sijeproil ¢usiku 1ouri Ge3 mpobesoB U BIIIA [ATEKO
3a CBOM Ipejensl B obaacTu xumum, OHOJIOTHH, IEKTPOTEX-
HUKH, TEIUNIOTeXAUKH, arPOHOMUIT, Teo)HBUKH, H3YUEHUA MOPA
n reomoruu. [lo BeeMy sToMy OGIIMpPHOMY (HPOHTY COBRTCKHE
QUBHKE TPOIOKUIN HOBHEIE ITYTH, CO3[ANM HOBHE HAYIHBIE
HAIlpaBJAeHUA M HAYUHBIe IIKOJBI, HOJYYIHBINHEe IPHU3HAHAE
BO BceM Mmpe, Baykueiinine m3 TaKUX INKOX S IIOIBITAJCH
oxapaxTtepuszoBaTh B HacrosmieM ouepke. B smoxy Oreue-
cTBeHHON BOMHH (uU3MKE ToKazamu celd OCTOMHBIMH Chl-
namn cBoeil PoaunebL.

XapaxTeproii 4eproit coBeTCKOil (PUMBUKHE SABIAETCH TeC-
Hay CBASH TEOPHU II IPAKTHKM, YETKAS MAPKCHCTCKAS METo-
Jloforust, IJIAHOBOG PA3BUTHC BAaKHCHIINX [JIA HAPOTHOIO
X03AICcTBA obJacTell PUBUKU, KOMNCKTIBHBII XapaKkrep Hayu-
HOro TBOpPYecTBA. BIarompusaTHBie YCIOBHH, CO3JAHHBIC DIIO-
X0it (ypHOIO CTPOMTENBCTBA CONHAMMCTHICCKON MHIYCTPHN I
CEJILCKOI0 XO03s1CTBa, HNPUBEIA K MOIIHOMY POCTY Hanmei
Haykn. ThHICSYM TANTAHTINBEIX BHICOKOKBAMMPUIIPOBANHEIX
$HU3uKOB BRIABHIYIN U3 CBOCH cpejbl paboume H KOJIXO3HOE
KPeCThAHCTBO. B JeCATKU pas3 BO3poc o0BeM W pasMax Ha-
Y9YHOTO TBOPYECTBA; BBICOKO IOMHAT HEHHEII eTo ypoBeHb IO
CPABHEHUIO C JTOPEBOJIONMOHHBIM IponuieiM. M3 roma B rop
TocynapcrBerubie HpeMIHm He MOTYT OXBATHTH BCEX OCTOIl-
HBIX KaHTHAATOB, BEIIBUTAeMEIX CTPAHOM.

METOJOJIOTUYECKNE BBIBO/IBI *

O0mibHEIT MaTepmay HOBEIX (DAKTOB NIpPUBEX K HOBBIM
MpefCTaBIeHHAM, XapPAKTePUAYIOMUM COBPEMEHHYI (DH3HKY
B oTiEyme oT KraccmuecKonn ¢gumsurm XIX B.

HauasoM HOBO#l DIOXH MOKHO CHUHTATh IOCHCIHHC IOJIEL
uponuroroe cromerus. B 1895 r. GBIE OTKPBITHI PERTICHOBEL

* «MeTOMONOrHYeCKAEe BHIBOJLIY IPEJICTABIAIOT coBoH dacth VI KEHTH:
Hogpge A. @. OcHOBHBEIe IIpefCcTaBleHHA COBpEMEHHOH# (uamum.
JI; M.: TTTH, 1949, 368 c. Iewaratoren ¢ mefonniummm coxpartte-
TAMIL
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ayud, a B 1898 r.— papmit w nomommit. B 1897 r. Gwuro
MOMYYEHO OIBITHOE [[OKA3aTENBCTBO CYIECTBOBAHUA DJICK-
tpora. Ha camom mopore XX B. BIOepBHe BBICTYDWIH HA
CHEHY KBAaHTH, KoropHe npmobpenm B 1905 r. dusmuecroe
copepmanue B popMe ¢oronos. B 1905 r. Gbuta chopmyin-
poBama uacTHag Teopusd orHocuTembmocTH, a B 1915 r. —
o0mas rTeopus OTHOCHTENbHOCTH M Tsrotenus. T'eopus Gpoy-
1IOBCKOIO TEIVIOBOro [ABMKEHWS W ee¢ ONBITHAA IIpoBepKa Co-
3pann B 1909 r. TBepayw OCHOBY CTATHCTHIECKOH (uBMKE M
OTIRITOM 3aKpeIwid aToOMHoe cTpoeHme Bemectsa, B 1912 r.
OTEPHITHEe WHTepdepeHuE pPEeHTTeHOBBIX Jydeil B KpHcTam-
JTaxX HANIAHO IMOKA3aJI0 TAKMKE ATOMHOE CTPOeHHE TBepHBIX
TeJd W TpupoAy peurtreHoBhrx Jayweil. CrycTa rojx Mopeb
aromMa Bopa BBema mac B uynecHyio oGIacTh KBAUTOBBIX
CBOUICTB aToMa M OCBeTWJa ¢ HOBOH CTOPOHBI ATOMHBIH MHp
i OepHofuuYecKyio cucTeMy Mennemeesa. [lampHeiiree pas-
Batre npumBeso B 1925—1930 rr. ¥ xBamTOBO#T MeXaHHKe,
OXBATHBIIEH BCI0 COBOKYIHOCTh HAIMX (DU3MYECKUX B3HAmMil
Toro speMend. Ho yike HellocpecTBeHHO Beie 3a Hell hakThl
ANEPHON (DUBUKYM BBIIUIM 32 TIpPeiedbl KBAUTOBOM MeXaHUKM
B eine Oosee ray0OKMe, neusBejaHnble 00JMACTH PEIHTUBU-
CTCKEX KBAWNTOBHX reopuil u sijlepasix cwi. Ha cmeuy ycro-
ABIIAMCH, CJIEMABUIMMCA UPHBBIMHBIMU KJIACCUYMECKUM TIpeji-
CTABIEHUAM U HAIVHATHBIM MOJENSM 1IPUILIA TeOPUs OTHOCH-
TEJIBHOCTH U KBAHTOBAsS MCXAHWKA KAK TeOPEeTHYECKAs OC-
HOBA BHOBL OTKPBITON0 HOBOTO MUDa DIEKTPOHOB W ATOMOB.
Wcuesnn Mofenn — He TONBKO MeXaHWYECKHE, HO M 3aMEHHUB-
mag uX IOYTH CTONB »KE€ HATISOHAS DICKTPOTUHAMITICCKAS
KapTHHA ABJIEHHH ITPUPOJHL

Ousuka nepecrana GeITh HariAjHo#. Taroe mpounoe mo-
JIoKEHNe, KaK IIOCTOSHCTBO MACCHI, OKA3AJI0Ch JUIIL YACTHEIM
clyyaeM 3aKoHA COXPAHEHHA DHEDPIUU. YCTAHOBJICHUE OHO-
BPEMEHHOCTH [[BYX COOBITHIT, H3MePeHNe [UIHHH W BPEMEHH,
KaK OKa3ajioCh, 3aBHCST HE TOIBKO OT U3Yy4aeMoro o0'bexTa,
HO W OT JABUJKEHHA ero Mo OTHOIIeHHI0 K Halmomaredwn. ITo-
HATHA JUCKPETHON YACTHIBI, COCPEOTOUCHHOH HA MAaioM
o0beMe M PasMBITON 110 BCEMY IPOCTPAHCTBY BOJHBI, COUe-
TajluCch B KBAITOBOW MeXaHHKe BOUPEKH HALIOM IIPE;RITAM
UPEICTABIGHEAM, OUUPABILITMCH HA MIIOTOUHCIEHHbIe Nnalinio-
IMeHns HAJ TOJeTOM CHAPHIOB U JAMHAMHKON MalliuH, ¢ ol-
HO CTOPOHEI, HAJ pPAJTHOBOIHAMH, CBETOM 1f 3BYKOM —
¢ JpYToi. -

Hopum noBHX mnoBATHA JerKo HallTM B HOBHX (aKrax,
HO WX HeT B IIpeJCTABJICHHAX KIaccuueckoil ¢usuru. ¥ sro,
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ITO MOeMy MIlIello, OJiI0 I3 yGEHIITeJIBHLIX IorasaTeJlnLecTn
peasbpHOTO CYIeCTBOBAHUA BHEINHEI0 Mmpa BHe HAIIEro co-
3HAHUA.

Ha upmmepe Qusuru XX 8. MBI fCIHO BHIUM, 4YTO lie
BHENTHWI MHD CTPOMTCA HAMU TAK, KaK HaM yHAO0HO WII
HPUBBIYHO ero cebGe IpefcTaBisaTh, a 1aoGopoT, Hal el
1ALIPABAAIOTCA Tof BiausnueM (HaKToB peanbHOll jeilcTBH-
TedbnocTH. Miprma mpuxopuTes wopereiv o0pasoMm  nepe-
CTpPAURAThL UpUBHUNGIE TIpejicTaBiaenua. Mur Torma rosopmm,
YT0 Haule 3HAHME IMOTepsulo HarIsAmocTh. M dra cmryamis
MOBTOPSIETCS B3AaKOHOMEPHO HA BCeM IPOTAKeHHH HCTOPHE
HA VK.

Horna Homepruk B3aMeHusm «HAIIAMHOE»  JBHKEHHC
Connma mo mebecmoMy CBORY BpalleHueM 3eMIH BOKDPYT
Comuna ® cofCTBeBEHOM oCH, KOrfma 10 IIapoBupHoi 3emie
AUTHIIONB! CTAJE XOAUTH BHHU3 IOJOBAME — reo@H3WKa IOTe-
pajia A COBpPeMeHHUKOB HAMIATHOCTB, XOTA ceifdac oTn
IPeJICTABIeHRA KAKYTCA OUeBHTHEIMA.

HRorma HeoTon co3fam cucteMy MeXandwkm M BBeJ MHPO-
BOe TATOTeHHE —- DT0 OBIJI HepeBOPOT BO BCEX IPUBBIYHBIX
npepcraBmennsax 00 oKpy:KaomeMm mupe. Bmecto pazposneir-
HBEX a0 [eHuil TIOABWIMCE O0'beNHAION(MEe WX ypaBHeNN:
MEXauHRN, KOTOpbie Ka3amuchL  abcTpakTHEMU  (opmy-
TaMy,

Croms ke Majo «HATIAMHON», MAaTeMATHYHOH Kasalach
COBpEMEHHHKAM DHTPONHA BTOPOr0 HAYajla TePMOTMHAMUKIT,
IMOKa ee CMBICI He BCKPBLIA CTATHCTHUYecKasd (U3MKA.

W coscem y;ke momo6iio COBPEMEHHBIM YIPEKaM KBalTo-
BOII MeXaHuKe B3BYJAJH BBICKA3BIBAHHA O TEOPHU 3IEKTPO-
MATHUTHHEIX gBienuit MaxrcBesmia. ABTOP DJIEGKTPOMHON Teo-
puu Jlopenm pacckasax MHe, IT0, IO3HAKOMUBIINCH BIIEpBEIE
¢ ypaBHenusaMu MaKCBesIa, OH He MOT IOHATH UX QU3HTe-
CKOr0o CMBICJAa W o0pATWIICS 34 pasbACHEHMAMHA K IepeBoj-
gury counHenmii MaxcBemna. Ho m sTor mopTBeppmi, 1TO
HUKAROTO (PUAMTECKOr0 CMBICJIA DTH yPaBHeHHS He HMEIOT,
HOWATL WX Heldb3s; WX CJejlyeT PaccMarpuBaTh Kak YHCTO
MareMaTnyecKyio abcrpakimio. boxsnMan B sturpade K nep-
BoMY ToMy cBoero OJecTsniero H3io;Kenus Teopuu Maxc-
Besuia npusen cioBa Paycra: «f monnten nayaurs Bac Tomy,
Yero caM He 3HAIOY.

Taxkum o06pa3oM, Kak IIPaBHJIO, HAKOIJIEHHE HOBBIX (ak-
TOB HA WM3BECTHOM DTalle OTBEPraeT NPHBBITHBIE BIIVIAMBE II
3aCTABIAET 3aMEHUTH WX HHBIME IIPCJICTABJIGHIAMU, KOTOPBIE
ayumre 0TOOpAKAIT HOBBIE 3BAHUA O BHEITHEM MUpe.
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JTE  HeTopHTecKne (JARTH NOADHIBAIOT BCAKYI0 IOUBY
y mpeajucTHUecKoil duiocodum W IPHBOIAT HAC HELOCpe/-
CTBeHHo K MarepuasmmaMy. Huroraa emme oul ile IPOABIAIACH
¢ TaKoil o4eBHIHOCTHIO, KAK B HAII BEK TEOPHH OTHOCUTE]Ib-
HOCTH W KBAHTOBOW MEXAHHKH.

JIlpyraM cTonb ke yOemUTeNHHBIM MOBOJOM B I0JB3Y Ma-
TEPHANE3MA MOMKET CJHYIKHTh cynsba mauGojece TPIBHANHBIN
Pusuaeckux teopuii. Mexanuka Heiorona, onrura (DpeHess,
srrekTponupaMuKka MaxcBemia OXBATBIBANM KajkAas B CBOeEIl
00JacTH OOIIHEPHBIT ONBITHHIT MaTepuan, UPHITBUNLN 3aKon-
YeHIyl0 MaTeMaTnuecKylo HopMmy, M Kas3ajluch saBeplielrneM
aroit oGmactm. Ilmamk paccrassiBan, uto mpodeccop Houm,
KOTOPOMY OH B HAuaJe CBOEH MefATEJMBHOCTH COOOIMII O jKe-
JaHUW 3aHATHCA TeopeTHYecKol (usmKoil, y6eKmama ero oT-
Ka3aTeCA OT DTOM MBICIH, TAK KAK «TeopeTmuecKas (HUIMKA
yKe BaKOHYWJIA CBOIO 3ajiavy, cBefsa ee K AuddepeHimaib-
HHEIM ypaBHEHHAM. TeopeTHRAM 0CTaeTCsd JUIIE DellleHHe UX
B OT/IENBHEIX 9ACTHHX ciaydaax». W sro Geuto B 80-x rogax
IPOLLIOTO CTOJETHs, Depes HadajoM OypHOro Iepuoja Iepe-
cTpoiikm (pusmru! Takrme jKe yTBepIKJeHHWsT 0 KOHIE Teope-
THYECKON (PU3MKE pas3faBaIuch IoCIC (GOPMYTUPOBKH 3aKO-
HOB KBaHTOBo#l Mexammim, CHoBa MHOTEM KasaloCh, ITO
HANbHEWIINHA 1yThH HAYKW -— JAML IPEMENeHle  Teopnu
K KOHKDETHRIM CIydYasM.

W Bce e RampubIil pas, xorga Haydnoe 3HANNE B JAMHOI
objacTt WPUHUMANO 3aKOHUYEHHYI0 (opMy TeopHuu, ONMBIT I
HA0JIOleHNEe BHE HAC CYMECTBYIOH[ET0 Mupa obHapysKHBAIH
HOBBIe (DAKTHI, KOTOPHIE HUKAK He YKIAJNBBAJINCE B DPaMKU
TeopmH, a HaoOopor, sfiBHO eji mporuBopevminu. llox naBie-
HUEM HOBBEIX (DAKTOB BEIpACTana HOBas TeOPHA.

Mexanuka HpioToHA JNuInh KaK IPeflebHbI Clydail BIM-
nmack B Teopuio ortHocurensmoctH, Onrura Dpemens Guina
3aMeneHa CHAJYaJIa HIEKTPOMAarEUTHOW TeopHeill csera, a I10-
TOM ¢ HEll coueranach wyikpas eit mpes ¢$orTonos, 3a DIeK-
TpUYeCKoli KapTHHOH (U3WIecKOTOo MHpa IMOCHefoBaTH IHeii-
TPOHB KX AJNepHHE CHIBL; 32 KBAaHTOBOH MeXaHHWKOI — IpPo-
OneMa SOEPHBIX B3AUMOMEHCTBUN M DIEMEHTAPHBIX JaCTHIL.

IInaBmoe pasBuTHe uAeil CMeHsETCS BIIOXOHl HapacTaio-
OMX NPOTUBOPEYHMIT ¥ WX CHHTE30M HA OCHOBE HOBBIX (DaK-
ToB m B hopMe HHOIJA COBEPUIEHHO HEO)KUJAHHBIX HOBBIX
une.

37ecs MBI BUIMM YiKe He TOIBKO MATEPHAIUCTHICCRYH)

OCHOBY, HO K JHAJEKTHYECKYIO (DOPMY Pa3BUTHsA HAIIHX 3HA-
HUH 0 IpHEpOJe.
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Heo:mumannsiii pesyasrar onsita Malikeascona u pyimx
aHAJOTHYHBIX OIBITOB 3aCTABIUI 3aMEHHTh YCTOABHIYIOCA CIl-
cTeMy MeXAaHHKY Teopueil OTHOCHTENLHOCTH. B cBolicTBax
pealbHOTO MHpa OTKPHIIACHE HOBasg CTOPOHA, KOTOPYI 1
JI0pKHA ObIIa 0TOGpPA3UTH TEOpus.

BomuoBan reopus cmera, BiaameBmas B redennc 150 ner
yMamMu (QUBHKOB K OdecTsine IMOATBepsKAeHHAS SIBICHEAMUI
imETepdeperii, gudPpakqun 11 MOAAPU3ANNY, HATKHYIACD
B XX B. HAa HECOBMeCTHUMBIe ¢ Hell cBoiictBa thorosdderTta
H Ha HeoRUJaIibie 0coDeHHOCTH CIIEKTPAJhLHOTO COCTaBa
TEIJIOBOTO MBJYYeHUH,

Hm onuomy omTmKy 1ie MoOMIa HPUATH B TOJIOBY MBICIE,
9T0 DIEPrus, MOJYyIaeMas DICKTPOAOM OT IMOTIONIEHTIOr0 UM
CBCTA, COBEPHIEHNO HC 3ABUCHT OT MHTEHCHBIOCTH CBeTa U
onpefesseTcs MeINKOM ero JTacToToit, I Tem He Menee OIBIT
fal EMEHHO BTOT HEOMMUNAHUbIi pesymbrar. Wnen npumioch
PANEKAIBHO IEPEecTPOUTh, YTOGHI MPUBECTY WX B COTIAcHE
¢ gaxramu.

Buumarensmeiii amanus meropnnm (PHIUKE 1€ OCTABIAET
COMHeHHIl B TOM, 4TO pPa3BHUTHE NAYKH O IPHPONC Ifier IO
IyTH BCe Aydmiero oroOpaskeHus peainsHoro mmpa. Ero cBoii-
CTBa, KOHEYHO, He BABUCAT HU OT HATUHX ORAJAHHUHA, HA OT
CTPORHOCTH CYIMECTBYIOHUX Teopuil. MHororpamHocTh ke
ABJIEHNl MPUPOMBI HACTONBKO BEIUKA, UTO CAMBle COBEpPINEH-
HEIe TEOPHNl HE MOrYT OXBATUTEH OIUCHLIBAEMEIHl IpoIece BO
Beeil ero IMmoJiHOTE W pAaHbIe WIH T03;Ke HATAIKHBAWOTCA HA
NIPOABIEHUA HEYUTEHIIBIX HOBBIX CTOpOI ABmeHHA. Jlad MapK-
CHCTa IIPOSBIEHME HEIOJHOTH BCAKOW Teopuu — Hensdex-
HbIl BTalN pasBuTHA mamux 3manumil. [laa vesoBeKa, HE3HAKO-
MOTO ¢ JUANEKTHKON, KajKIoe NMpoTuBopeure — Karactpoda.

MporuBopeuns mesyly KIaCcCHYECKOE DIEKTPOAHHAMHUKOI
U CTAIOHAPHBIMA YPOBHAMHE JIBHJKYIIAXCSA B aTOMe dJIIEKTPO-
I10B BOCIPHHUMAIHUCE TAKEM KpPYIHBIM MBICIATETEM, KaK
Jlopenn, Kak 1oKasaTesib MOTEPUW HAYKOH JIOTMUECKOH CTpOii-
HocT. YTo Ke Ha «caMOM [(ejie» — HM3JIYyIaeT JIM BIEKTPOH
NPU KPHBOJNHHEHHOM JBHKEHHH, KaK TOTO TPe6yIOT B3aKOHB
ONEKTPOIMHAMUKE, WU, JBUIAfACH M0 KBAHTOBEIM opOHTaM,
He N3;Iy7aeT, KAK yTBepsKIaeT Mojenb aroma Bopa? Kcan
o6a yTBep;EIeHUA CIpPABEIUIHBEL, 311aYUT, HET HAYKH KaK I0-
spapma wcTHRH. Tar roeopua Jlopemn, Korma, mamaras Guie-
CTAIAE TYTH CBOCH HAYYHON NeATeJHHOCTH, OH MOMeN N0
nocJef[HeTo HepHona — o0ocTpeHnsa IPOTHBOPEYHIT MERIY
€O, @TTHOIL 1IM DJMeRTPonnoll Teopieil I KBAHTOROI TecopHmeil
aroma. He BumA BBIXOA, Oif MOI TOJILKO BRIPA3HTL COKATIC-
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Hile, 1TO HE YMep O roJgaMIl padblile, KOoIMa STHX IPOTHBOpE-
gail ne GbLIo.

dra Gecepa upomexommiaa B 1924 r. Ho sa 20 aer po
910T0 TaK JKE CTOAI BOIPOC O TOM, JIBHIKETCA IJIH CTOUT
cseronoii adup: 1o Pmio, ot crosm, o Maiikenscony, JBI-
FaJICs BMECTC ¢ 1CH0M. JT07 KOHQIMKT paspelliiia Teopust
OTHOCUTENIBHOCTH.

Eme pampime Kasaloch HepaspelImMBIM IIPOTHBODEYHE
MeRIY UPHHIANIAMI  CTATUCTHXA M COCTABOM JIyWHCTOH
suepruu. 11 dro IpoTuBopeune MCUE3i0 B KBAUTOBON CTa-
THUCTHKE.

He mnpounto m Ttpex mer mocie IMeCCHMHCTHYECKHX CJIOB
Jlopenia, Kaxk HOBasg KBAHTOBAS MeXaHUKA JAJa CHNITE3 TeX
TPOTHBOPEUNI, KOTOPLIC KABAJMCH €My HepasperniuMbiMu.

Jlamwreserr, usnaras v 1933 1. nepey ofiiumpuod ay -
TOpMElt ME;KAYHApOIHOTO0 C'he3ld HCTOPHIO MCCIe0BAHUA
aTOMHOTO fAlpa, CKazan: «XOTHTE BBI BTOI0 WJIH HE XOTHTE,
IeT JApyroro NyTH K IMOHEMAHMIO SA7pa, Kpome AHAJeKTHIe-
CKOT0 MaTepHaIu3Ma.

W neiictBuTespHO, Ha NpmMepe coBpeMenioii PUBURIM MBL
0COOEHHO OTUETIMBO BUIWM, Kak pasButeii JlemumbiM nayw-
HBEHI METOJT MAPKCIHCTCKOI THAJIEKTMKII OCBeLaeT M IpPOUfeH -
WBI 1TyTH 1 MPEACTOAINIE T1ePCIIeKTHBEI.

Cunre3 11POTUBOIONOIKHOCTEH KAK HEM3OeHHBIT U CHOBA
HOBTOPAIOMIMHACHK DTAN B PA3BUTHU HAINHX ueil — THIHIHAS
yepra MarepHmanmcTudecKoil juamexturn. Codetanus B ejH-
ubIi 0o6pas TaKUX CTOPOH ABIEHUSA, KOTOPHIC CHATAJIA Tpejl-
CTABIANUCE IMPOTHBOPEYUBEIME, & HHOITIA M B3AUMHO HCKIIO-
YAMMUME APYT APYra, MOryT HPHHUMATE Pa3IHYHBIe (HOPMEL.
3meck Her roroBoro mabaona. IlosTomMy muTepecHo 1M0;1POG-
mee paccCMOTpPeTHh PABIWIHBIC CTOPOHBI CHHTE33d, BHECEHHOIO
B (pU3UKYy KBAHTOBON MEXaHHKOI.

1. 1IpoTUBOMOTOMITOCTD aToMuaMa n
cmmomuocTH TexsaKa CTPOUTENHLCTBA BJLAHUI W IHIPO-
TeXHUYECKUX COOPY;KeHHIH, IIOCTPOeHHAs Ha Teopuu yIpy-
FOCTH U TH[PABJIHKe, BRI3BANA K RH3HM (PU3NYECKHE MOJeNu
€O cBolicTBAMM, 3aMMCTBOBAHHBIMM HM3 OIEITOB C TBEPABIMU
I SKIJIKUMU TEJIAMH; TO1/la TOCHOJCTBOBAIM IIPEeCTARNEHUSE
0 cIptonuocT U nenpepbisioctu, Tar pogwimcs ujeu Tel-
A0POAA, MEKTPUICCKOH ¥ MArHUTHOH KUAKOCTH, YIIPYyroro
CReTOBOTO ddupa.

TlosaBuBmImECs TO3Ke MApOBHIE W ra3oBbie JBUTATENH, IT0-
TOM HJIEKTPOTEeXHHKA W PajmoTeXHUKA MANPABITH BHEMAHIE
HA KHHETHYECKYI0 TEODHIO T430B, ATOMB H DJIEKTPOHHI Kak
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OCHOBY HAIAXHHEX Mofmesnel, BOCIIPOM3BOMAINAX MEXAHA3M
(UBHYECKUX ITpomeccoB. PasBuTie HTHX IPeACTABICHUN ITpH-
Bell0 K aToMH3My B ero Kpaiimeil ¢gopMe — K KapTuHe Ma-
JICTIBKAX MIAPHKOB (BJIEKTPOHOB II ATOMHBIX sijeP), JBIKY-
nuxess B mycroM mpocrpamerse. IMapuxu mmenm pasmepsr
nopsika 10713 cM, a paccToARMM MEKIYy HUMH COCTABIAIH
108 10" em.

IiBanToBasg MexammKa COXpAHWIA IIEKTPOHBI W HANPA, HO
HX BOJHOBBIC KapTHHB BATOIHWIN CILIONTH BeCh 00beM Tela.
Eciu m3yuark BOJHOBHE CBONCTBA JBIGKEHHS BICKTPOHOB,
TO TEJIO HAM IPEICTaBUTCH KaK Ccpejd, 3AMOTHEHHAA 3IeK-
TPUUECKHM 3apAfOoM, NepeMEeHHBIM BO BpeMeHH W IMpOoCTpaH-
cTBe. JIEKTPHYECKOe Dojie 3aps/I0B 3aIONHAET BCe IPOCTPaH-
CTRO KaK BIYTPH aTOMA, TAK M Me)KIAYaTOMHHIC ITPOMEKYTKH.
ITo Mer pacmonaraem um rakmMu mpubopaMm, KOTOpPEIE OTMe-
9a10T OT/edbnble niuexTponnt u Axapa. Taxme mpubopsr moKa-
3BIBAIOT, ITO PA3MEPHI s/IPa B J(ECATKH THICAY pa3 MeHbIe
aToMa, YTO HOYTH BeCh 00'HEM aTOMa IIpO3pauell A OBICT-
pBIX TaCTHI, UTO fA7ApPa N DIEKTPOHBI MOKHO BBIJENHTH U3
aroMa # naGiiofaTh HX IYTH KAK NBIGKEHNE HHAMBUIYAIH-
UBIX WACTMI[, DIEKTPUIECKOE IToJie W CpefiHee pacilpefelieHue
3apafa B rejie TAOT KAPTHHY CINTONIHOCTH, M3yIeHHe 3aps-
0B LIPUBO,(UT K aTOMU3MY, CaM ke o0bexkT couyeraer B cebe
obe cTOPOHEI.

Horia mbr nabmofaeM myTs wacTun B Kamepe Buibcona
umn B gororpaduuecKoM C€hoe, M He COMHEBaeMCs, 9ITO
ABHIKETCST gacTHHa BeurecTBa. Horpa jxe MBI m3yuaeM wHTep-
depeHnUIo TeX ;Ke 4ACTHI[ B KPHCTA/le, MBI CKIOHHBI IpPH-
HECATH € BOJHOBOMY SBIEHHWIO. OTH BOJIHBI, OXBAaTHIBAIOIHE
BeCh KPHCTALI, OIPEEIsAIoT BEPOATHOCTE O0HAPY/REHUS HH-
NUBUIYAIBHON 9aCTHIBI B TOM WM WHOM MECTe CILIONIHOH
BOJIHOBOW KapTHHEL

2.HempoHuMIDaeMoOCTh HJIH B3AaUMHOE IIPO-
HunkHoBenue, Bce yuebnmkum ¢uswxu XIX B. ompepe-
JAMM B3AUMHYI HePOHHNAEMOCTH KAaK OCHOBIIOE CBOMCTBO
BemecTBa. JTO IOjosKedme Ioaydmio (oxee OrpaHWYEeHHEI
CMBICH, Korfla ObLIo ycTaHOBimeHo, 4T0 nuddysus — B3amM-
Hoe IlepeMellinBaHNe aTOMOB U MOJEeKydT — oflHO U3 HambolIee
o0IMuX sABIENWil He TONBKO B 143X W SKUAKOCTAX, HO H
B TBEPJHIX Telax.

I{BanrToBas MexamWka WjeT Jalbilie, CAMBAJ BOJHOBHIG
(yHKIUU OTAENBHBIX ATOMOB M IEKTPOHOB TAK, UTO HEJNb3A
MAKe pasamufTh Kasjw/(elil 37eKTpoH B orfesbHOCTH. TTpubop.
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€ IOMOIIBI0 KOTOPOIO MOMKHO OOHAPY/KHTH WaCTHUb!, BCerga
MO3BOJAET BLITENATh U3 DTOH KAPTUHE Iedkie YaCTHIIR, HO
B OIHOM U TOM jKe MeCTe MOKeT oxazarbcs ambo ojHa, 1100
Apyrag M3 YacTHI[, YYACTBYIOIMMX B 0O0INe# BOJIHOBON Kap-
THHe. B TO jKe BpeMs ofl[Ho TBepjoe Telo, COCToslliee I
Tex ke 3apsANoB, IIPH CTOIKHOBEHMH ¢ JpyrmM orOpaceiBaer
ero Hasa} WIH B CTOPOHY KaK CILIOIIHAA HeIponMiaemas
Macca.

3 UnpgmBupgyaapublil DIeKTPOH UJH KOJI-
nexTuBHBI zapan HsanroBaa MexaHmKa paccMaTpu-
BaeT COBOKYIIHOCTH 3JETPOHOB B MeTalllie KaK OIMH KOITeHK-
TUB, B KOTOPOM CBOMCTBA KRAKIOT0 DJIEKTPOHA OMpe; e IAI0TCH
TIPUCYTCTBHEM OCTAJIBHBIX WIEHOB KOJUICKTHBA. Bo ncem mere
e MosKeT OBITH, NManpmmep, ABYX DICKTPOHOB, 3aHMMAIOIINX
OIMHAKOBOE KBAHTOBOE COCTOSIHHE, B MeTamme Heabdst sbijle-
JIMTDL OTAENBIBIC DJIEKTPOHB H IIPOCIEINTD 38 UX JIBVKCIIMEM
KaK 32 OT/JeBIBIMU JIMCKPETHHIME YACTHIIAMY.

C npyroit cropombl, Korma Tof pAeiictBHem cBera (doro-
a(perTa) WM BEICOKOHM TeMIepaTypsl (TeIIoBOTO HCIYCKa-
HUA) 3apsAAbl BEIXOJAT 3a Tpefiedsl KPUCTALIHYCEROH pe-
UIETKH METANa, OHU IMOKHJAIT €ro B BHUAE OTHC/bIBLIX BIIeK-
TpoHOB ¢ 3apaAgoM 4.8.10°10 abe. em. w maccoii 9.1-10-28 i,
Horma maM yjaercs TOCTPOHTH OOBIT TaK, 4ToGbi B oIpeje-
JeHHOM YYaCTKe TBEpIOro Teja CO3TaTh CBOOOMHLINI 3aps
(sryTpennmit dorosdderr), To M 3ECH ITUM BAPSIAIOM OKA-
3BIBAETCA TOT jKe 3IeKTpoH. Taxum oOpasoM, He TOJILKO BHE,
HO W BHYTPH TeJla MOKHO 3aMETHTH BIEKTPOHBI, XOTH BCE
OHE B JIPYIrUX OIHTAX IPEACTABIAIOTCA KAK eNHHKI CIIiom-
HON KOJUIEKTHB, KOTOPHIM HEJIB3f DACCMAaTpPHBATh KaK CyMMY
HE3ABUCUMBIX DIIEKTPOHOB.

4. DoToHH WIW BIEKTPOMATHHUTHBIEC BOJ-
ubl. CHHTe3 4aCTHUIBI W BOJHEL B CBETOBBIX ABJIeHHAX 00ja-
Jnaer TeM cBoeoOpasmeM, 4ro KajKyI0 H3 BTHX JIBYX CTOPOH
MB BOCIPHHEMAEM [ONONHsAIEM mnpuemoM. Mpr ue oGaa-
naeM DKCIepUMEeHTAIBHBIMI METOAMK JIA TOro, uto0B Of-
HOBPEMEHHO OXBAaTHTH 00¢ XapaKTepPHCTHKH CBETOBOTO JIy4a,
Kak HeJbh3fA Cpasy BHIETh JAWIO H 3ATHIIOK JeloBeKka, XOTA
MBIl HEe COMIEBAEMCH, YTO W JNUI0 I 3ATHLIOK — NCOVIGAUMBIC
qacte ofHOH rodoBe. C momomibio porosdiherTa Mbl JieiKu
MOJKEM 3aMeTHTh MECTO MOIVOINEHHA WIHA HCIYCKapusa §o-
TOHA X ONpejesuTh ero SHEePTHio; ¢ IIOMOINBI0 YBKHX OTBep-
cTuil MOKHO YCTAaHOBUTH KOODAHHATHL Iyda CBera, HO HpHA
9TOM MBI B TaKOil Ke Mepe TepAeM BO3MOKITOCTE Y3HATL
AMIyIbe OTOHA W eT0 BOJIHOBEIE CBOHCTBA.
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Onrnueckumu mpmGopanir  yjpaercss madawojarth Tondai-
IIHe ABTeHusa MHTepdepeHINA u qHPAKINN CBeTa B HAIpaB-
JleHme ero pacHpoCTpaHeHWA, HO Mbi He MOMKEM CKasaTh
¢ OllpejleJIeHHOCTHIO, B KAKOM MeCTeé CBETOBOH BOJHEI OydeT
obuapy:xen panmbii Poron. Ilsrrasices oOHAPYHHTE (DOTOHE,
Vbl 3a0LIBaeM BOJTHOBYI0 CTOPOHY CBeTa M HA0GOPOT.

HanmomMuEM pBa ompiTa, COIOCTaBIEHHE KOTOPBIX C OCO-
HeHHOH 0CTPOTOIl MOKA3BIBAET KAMKYIEecsa IIPOTHBOpEYHE BOJI-
UOBBIX H KOPIYCKYJspHBIX cBoitcTB. (06a omBITA OTHOCATCS
K Toil jKe 0o0MacTH PeHTreHOBHIX JyUeil.

IlepBoiit w3 nux — unTepdepeHnusi PeHTTEHOBHIX Jydei
DpH IPOXOKJEHUN WX CKBO3b KPHCTAMNBL. PaccemBasch ot
aTOMOB, pAcIOJOKEeHHBIX B pAfe JeRamux Apyr 3a APYroM
KpHCTAIIOIpaAPuUecKuX ILTOCKocTell, aydn cobupaioTcs B ya-
Ky¥e Iy4YKy, KOTOphie maoT Ha (ororpadmuecKoil IIacTHHKe
CUCTeMY CHUMMETPHYHO PACIONOKEHHBIX HISTEH.

ITo pesrocT orpannueHus NATEH HEOOXONMO 3AKIIOULTD,
YTO B PACCEAHMU YYACTBYIOT THICAYHM AaTOMOB B KaKIOM CI0€
i teicsidu cdoes. CiaegoBaTesibHO, DIIEKTPOMATHUTHAS BOJIA,
COBJIaNHAA YAapoM DIEKTpoHAa 06 AaHTHKATO[ PEHTTeHOBCKOI
TPYOKE # pacCIIPOCTPAHSIOMAsICSH OT Hero B BUje INapOBOM
BOJIHBI, OXBATHIBAET MEJLIMOHEI ATOMOB KPHCTAJIMYeCKO# pe-
meTrn. Tax npegcrasasaan cebe pacnpocTpanesne CBeTa B Te-
genue 150 mer.

ComocTaBuM ¢ 3Toil NpUBEIYIOII KapTWHON BOMIIOBOH Teo-
pum cBeTa ONHT, IpouwsBefenubiii B 1924 r. mHoil &
H. U. lo6porpaBOBEIM.

Harton mamensKoit pentreHoBoii TpyOku (pasMepoM BCero
8 MM) uMmeeT hopMy OCTpuS M OCBelnaeTcHd cnabblM yJIbTpa-
¢$momeroBeiM cBeToM. Ilpumepno 1000 pas B ceKymAy € 0CTPHA
cpeiBaeTcst diextTpon ®m ¢ dHeprueit B 10000 B ypapser
B AHTHKATON, CO3aBast 37(eCh KPATKOBPEMEHHBIl HMIYJBC
pentreHoBriX Jayueit. H ToMy MoMenTy, Korja Ha amTHKATOA
Homasider CAeAyIOMud DBIEKTPOH, UMIIYIBC OT MPENBIAYI{ero
ylifeT yme Ha COTHUM-THICHYW KumioMmeTpoB. He MomeTr OBITH
IHOYTOMY W peYd O ToM, 4TO0BI CKIAgBIBAIOCH NEHCTBHE MHO-
THX MMITYIBCOB.

B6musu pentrenoBoil TpYOKH B HIeKTPUIECKOM II0Jde KOH-
meuncaTopa Oblra B3BellleHa KPYHIHHKA BHCMYTa Pa3MepoM
OKOJIO OJTHOTO MUKpoHa. Pa3 B HECKOIBKO YACOB MOJKHO OBLIO
HaOnoNaTh, WTO IOf BIHAHHAEM IPOXONAINNX CKBO3h Hee
PEHTreHOBHIX Jydeil KPYIMHKA BAPYr CPHIBATACH ¢ MeCTa H
HAUYMHANA [IBETATBCA, YTO YKA3BIBAIO HA ITOTEPI0 €10 OIHOTO
smexrpona. M3 gpyrux orbiTos OBUTO M3BECTHO, 4TO BHIIIEN-
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HIAH W3 KPYMUHKE DJICKTPOH MNOIUKEH OBLI TOJIY4YMTh 3Ie]-
ruro nopagka 10 000 »B, sarpayennyio TeM 3JIeKTPOHOM,
OCTAHOBKA KOTOPOTO CO3[AJA PCHTTEHOBRI JYUH TIA anTH-
Karonge TpyOKH.

Tarum oGpasdoM, BCsi DHePTHSA, 3aTPavyeHHAA HA CO3[aHHE
DIEKTPOMArHATHOI0 HMIYJIbCA PEHTITEHOBHIX Jyueil B TpyOKe,
[EeJIUKOM OTHAHA BEUIETEBIIEMY U3 KPYIHHKH JIEKTPOHY.
W3 zakona coxpamenma dHEPTHH CJejlyeT, wTo IiArjie GOJbIUE
B Ipefelax NAHHOrO HMIIYIBCA DUEPIHA HET, 4T0 KORIBIH
eUHAIHEIA AMIYJIBC CO3J[AET TOABKO O/MH (POoTOH. A MeKIy
TeM KpYINHHKA 3aXBATHIBaeT MEHLINE OJHOH MUJITHOHHOHR
YacTH BCETo TENeCHOT0 YINa, B KOTOPOM PAacIpOCTPAHIACE,
II0 HAIIEM BOJHOBBIM IIPEICTABICHUAM, BICKTPOMATIINTHASN
BONIHA, BEIIIEQIIAs M3 aHTHKATONA.

C Toykm 3peHmA 3JTEKTPOMATHHUTION TEOPHH CBETA, TaRoil
peayabTar memomaTen. YTo ke NpemcTaBigeT co0oil Ta 4acTh
BOJIHH, KOTOpafA pacOpoCcTpaHseTCsl B APYIUX HAIPaBICHNAX,
ecan oHa me obxamaer opmeprueii? Kaxum o0pasom morsomnie-
HUe DHEPTUU OJHUM DIEKTPOHOM B KPYIHHKE MEIIaeT IposAB-
JeHUI0 DHEPTHU 3ICKTPOMATHATHOTO IO PEIITTeHOBHIX Jy-
Yejt B IIPOTHBOIIONOKHOM OT KPYNHUHKH IAMPABICHNTT

JTOT BTOPOM ONEBIT IIPUBOAUT Kak OyaTo 1¢ HemdGe;RioMy
BHIBOJIY, YTO DHEPTHA KaKAOT0 MMITYyIbca cocpefioTovena n ho-
TOHEe, BBLIETAMOIIEM W3 AHTHKATONA KA/KABIA pPa3 B OJLOM
KakoM-BuGyAp Harpasienun. ToT u3 HOTOHOB, KOTOpPEIN Hpo-
XO[HT Yepe3 KPYIUHKY, MOKET Iepe/{aTh OJHOMY U3 €€ DIEeKT-
poHOB cBolo dHepruo. Ocranpubie OTOHBI HECYT CBOIO BHED-
ru0 B gpyrux manpasienusx. llomarme o mHempepsisuoit
DIIEKTPOMATHUTHON BOJIHE C €€ DICKTPHYECKAM X MATHHUTHBIM
mojeM B KaK[AOM 3JeMeHTe OXBAaTBIBAEMOH ei0 4acTH IIpo-
CTPAHCTBA OKA3BIBAETCHA HEIIPUTONHBIM [JIA OMUCAHUSA OTHENb-
HOI'0 HMITYJIHCA.

Onnaxo, NPUIECAB cBETY TAKYI0 KOPIYCKYJIADHYIO CTPYK-
TYDPy, MBI CTAHOBHMCA B TYIHK Ilepe]| Pes8yJIbTaTaMU IePBOTO
ONBITA: 3JIeKTPOMATHUTHASA BOJHA [JOMKHA OXBATHTH MMII-
JIMOHBI ATOMOB, YACTHYHO PACCEMBAACH OT KAKIOr0 M3 IHX,
9To0BI B Pe3YJIBTaTE CIOKEHHS BCeX PACCEAHHBIX BONI BbI-
3BaTh HAOIIONAeMYIO Ha OLBITE PElITrerorpaMmy.

Ob6a omwiTa, Kazamoch OBI, BBAMMHO HCKIIOUAIOT JIPYT
Apyra m TeM He Menee 06a OTpPaKAOT PABHBIC CTOPOHBI
TOTO 3Ke ABJIeHUs — PACIPOCTpAHEHHs CBeTa.

HBanroBaa Mexanuka, olpefieisis BEPOATHOCTE Iepe/avl
smeprud (OTOHOM B JAHHOM MeCTe, OJIHIIAKOBO lIPABHIBHO
IPeICKa3bIBAET Pe3ydbTATEH KaK NMEpPBOIr0, TAK U BTOPOIG OIbL-
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1o8. Ke mpepcrasannmst mpuodperaior Tem Golbiyio ompejie-
JTeHHBOCTh, 4eM Ooinilee YHCIO DIEMEHTAPHBEIX AKTOB Yyda-
CTBYeT B IaHHOM SBICTINM,

QOTOHK M BIEKTPOMATHUTHEIC BOJHLL  HEPABIEILITLL
B CBeTe, HO OOHAPY/KMBAOTCA PasHEIMA cmocofamu. B atom
OTIMYHTEJbHAA YepTa TOTO CUIITE3a, K KOTOPOMY IpHBela
RBAHTOBAfA MeXaHuUKa.

Xopomo u3BeCTCH 3aKOH [/IHATEKTHYECKOTO0 MaTepHaIn3Ma
0 TOABJIGBUE B PE3yabTaTe HOCTEIEHUBIX KOIHYCCTBEITHBRIX
M3MEHEHNH Ha OIpeelleHHOM HX BTalle HOBHIX KaueCTBEHNBIX
CBUIOB.

Ousurka XX B. gaer ocobenmmo GoraTeii MaTepuaa A
HOTBEP;KIEHIA DTOrO IOJOKEHHs, OPUHAMAIONIET0 Pa3HBIC
$OopMEI B 3aBHCHMOCTH OT paccMaTpuBaeMmoil obmacTu sBje-
nuf.

1. Teopust oTHOCHTENBHOCTH TIOKAzajga, 4TO Macca Tela,
OCTAIIAACSH TIPAKTHYCCKE HEM3MEeHHON npu HeOONBIINX CKO-
pocTAX [BIKEHWS, HAYNHAET pACTH, KOTJa CKOPOCTH ero
npubdamKaeTca & cKopocTu cBera. Macca nieKTpona yike 3a-
METII0 MBMEHSETCH, KOTMa KUHETHUYECKAS DHEPTHs XOCTHIALT
HECKOJBKIX JECSTKOB THICAY DIEKTPOHBONBT, YABAUBAETCH
mpu 0.5 Man »B u yBenmumsaercs s 200 pas mpm sueprusx
B 100 man 8B, cosgaBaemsix Gerarpomom. Iloka ckopocrit
Maibl, yBeJIHYeHHEe KHHETHUYECKON DHEPTHH IPOSBIHETCH
B POCTe CKOPOCTH IIpW IIOYTH IIOCTOSHHON Macce, BOIu3m
CKOPOCTH CBeTAa — B POCTE MACCHI IPU MOUTH IMOCTOSAHHOU CKO-
POCTH.

2. BsaumopeiicTBue aTOMOB ¥ X CTONKHOBEHHA IPHU dHep-
THAX B HECKOJBKO BJIEKTPOHBOIBT IPUBOMAT TOJIBKO K U3Me-
HEHUAM HX CKOPOCTH M K DPARY (PU3HMKO-XHMHYECKHX TIPOIEC-
COB, HO COXPaHJIOT HEM3MEHHBIM aTOMHOE AP0, & cIeoBa-
TeJHHO, W HHAUBHAYAJBHOCTh XHMUYECKUX BJIEMEHTOB. OTO
YTBEep/KIEHNE OCTAeTCs elfe CIPaBe/JIABEIM IDPH DHHEPIUAX
B THICAYH DJIEKTPOHBOJBT. Ho yike Npu cTOTKHOBEHUAX C IIPO-
TOHAMH, O0JAMAIIUMI SHEPTHAMH B IECATKH THICAT DICK-
TPOHBOJBT, HAUHHAIOT 00HAPY/KUBATHCA U3MEHEHUA B ATOMHBIX
Afpax; OMHHE BJIEMEHTHl TAYMHAIOT IWEePeXOoqHTh B JPyTHE.
C pgocTm:KeHMEM OIIpe/eJIEHHOTO TIpefeia BeMHIuubl KUITeTH -
YeCKOH DHEPTHM ATOMHBIE TPOLECCH IEPeXOoaAT B Kaue-
CTBEHHO OT HUX OTINYHBIE A7ePHBbIE NpeBpaleHus.

3. Baaumopeiictue (HoTOHOB M IIEKTPOHOB C ATOMaMH
HPUBOAUT K BO3OYMIEHHIO, T. €. Iepexofy OIeKTPOHOB
B KBAHTOBHIE COCTOAHWS ¢ Gojiee BBICOKOWM sHeprumeil, min
K OTPHIBY 9JeKTpoHa oT aroMa. Mbi Ha(ilojjaeM MOTIOHICHAE
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i HCITyCKaHUe cBeTa Wl DCHITeHOBBIX ayiel, mwid, Ha-
KoHell, MoHU3aLuio aromoB. OjHAKO ¢ TOTO MOMENTa, KOTAA
aHeprus oroma mim dsexrpona mpessicut 1.02.10° 3B, 1. e.
DHEPIrHI0 JIBOMHOI MACCH 9JeKTpOHA, HAYHHAIOT IMOABIATHCH
HOBEIE HEBEJIOMBIE [0 TEX 10p YACTHIBI — ITO3UTPOLBL: BOIN3H
Ayep goronst 06pa3yIOT APl SIEKTPOH—IIO3ATPOMH.

4. Cpoeo6pasno COOTHOUIGHHE MERTY 3aKOHOMePHOCTAMH
MOJERYIAPHOI CTATHCTHKH, HANLINHO IIPOABIAIOLUMUCH
B ODOYIIORCKOM MOJEKYJISAPHOM JIBIKEHNH, NMPH KOTOPOM Ya-
CTHIBI IIOCTOSHHO MEHAIT HANPABIEHHE CBOCIO JIBHMKEHIS
CaMBIM HEO)RUAHTEIM 00pazoM, W BHTEKAOUUMA H3 HHX
(mp® GOJBIIOM YHCIEe YYACTBYIOTHUX B CTATUCTHKE YACTHIL)
ONHO3HAYHBIME 3aKOHAMH TepMofuHaMuku. Hasamocs Obl,
TPY/IHO HA3BaTh 0oJiee IIPOTUBOIOJOKHbIE CBOUCTBA, YeM IIOJ-
HAS XA0TUYHOCTH ABWKEHHA KPYNMUHOK B SKAMKOCTH WJIH Tel-
7T0Boe IBMKCHEE B rase, IVle Karkgas MOJEKYlna ¢ OfMHAKOBOH
BEPOATHOCTBIO MOJKET OKA3aThCs B JIOGOM yuacTHe IPOCTPAH-
CTBA H JIBHTaThCA B M060M HAIPAaBIEHHWH, ¢ OJHOH CTOPOHEI,
11 001Ul 3aKoH POCTA DHTPOIUH IAMKHYTOU CUCTEMEI, ¢ TPY-
TOH CTOPOHBI. A MEXJy TeM pasHuia 37ech TOJHKO KO-
NMHYeCTBEHHAA: XAOTHUYHOE JIBUKEHHME MOJEKYJ ¥ MeJKHX
JacTHI YNUPABIAETCA TEMU ;Ke 3aKOHAMH CTATHCTUKH, KO-
TOpBIe JUIA KPYIHBEIX Teln IIpUBOfAT K QopMyiaM TepMo-
TITHAMHIKY,

5. Crarncrmuccrue 3aKkoHBl TIPUHIMAIOT PAaBIHYHBIL Bl
B 3aBUCHMOCTH OT KOJWIECTBEHHOTO 3HAYEHNA OIpejleIeHHBIX
BEINMYMH, NaIpuMep TeMmIepaTypH. B To BpeMs Kak Ipi
HU3KEX TeMIepaTypax, KaK YTBep:KJaeT KBAHTOBAsA CTATH-
CTHKA, TOJIBKO HEMHOTHE CTENMEHH CBOGORBI ¢ MUHHMAIbHBIMHA
YacTOTAMH YJacTBYIOT B TeIIOBOM [NBIJKEHHH, Ta jKe CTa-
THCTUKA INPHBOJUT K PABIIOMEPHOMY paclpelefeHHio DHep-
THE YO BCeM cTeleusM cBoGOJIbI NMPU BBHICOKUX TCMIEpa-
Typax.

Taxoil ke Iepexo7] OT paclpefleleHUst DHEPTHI MERIY
HCMHOTUMHE K PaBHOMEDHOMY paclpejeieHUI0 MeMIy BCeMU
cTeleHsAMH CBOOOE TPOWCXOAMT IpPH YMEHbIIEHHW HHCIA
JJIEKTPOHOB B epunuie oobema. IIpn Gompimoit X maoTHOCTH
U HeBBICOKOI TeMIlepaType TeIUIOBOIl pHeprueil oOMeHHBAIOTCA
IUIIE HeMHOTHE W3 HUX, IPH MaJNoil IIOTHOCTH — BCe.

6. Haxorner, BCIIOMHUM IIPOABIEeHHE BOJIHOBBIX CBOICTB
ABIGKeHHs NP YMEHBIICHHH PA3MEPOB /10 BEIHTHUH TOPSIIKA
JUIIHEI BOJIHBI; O MPOXO/KIEHUE B BTUX YCJIOBUAX dHEpreTHYe-
ckmx 6apbepoB, MPEBBIHAIIMNX JHEPrHI0 YACTUI[, 0 HEBO3-
MOJKHOCTH TOTA OfHO3HAYHO IPENCKA3aTh WX JABHKCHHE U
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0 BCeM KOMILTeKce sBJAEHUI KBAHTOBOM MEXAHWKH, CaMo Cy-
HIeCTROBAHIE KOTOPBIX MbI H He IIOI03PEBA, LIOKA UMe]Iu
Teno ToNbKO ¢ KpymHEIME ob0nexramm. llepexom or mawpo-
MHEpAa IPHBOJUT K HOBBIM, KBAHTOBBEIM 3aKOHAM.

B KamgoM u3 liepevncieHHHX CAy4YaeB HOBHIG Kadec FBeH-
HBbIe CBOHCTBA MHOTMA IOCTEIIEHHO, a WHOITA, HA00OPOT, CKad-
KOM IIPOABIAIOTCH IPH HeIPepPHBHOM H3MEHEHUH ONHOIT 13
BENTUUAH: CKOPOCTIT, DHEPrHH, YIOTHOCTH YACTHI], TeMilepa-
TYpPbl, TEOMETPHYECKEX Pa3MepoB,

Wnorpa ma oppom KoHIE KoJAMYECTBEHHOI HTKANBI Mbl Ha-
XOJUM KJIACCHYECKHe 3AKOHE, KOTOpPHE Telleph CTAHOBATCH
YaCTHEIMHI 3aKONAMHU JUIsA TPeJIeTBHBIX CiyTaen (IOCTOALICTRBO
MaccHl IOPH MaJbix CKOPOCTSX), HA JIPYIOM SKC KOIIC MIEIE
3aROIBI (GeCHPENCALIBIN POCT MACChl ¢ IPUONMACHEEM K CKO-
pocTH cBera); HepBEIE 4acTo IPOTMBOPEUAT RTOPBIM; ofua-
PYKHUBAIOTCA M COBEPINENIIO HeoKuannbie PakTHl (TO3UTPOI,
paciielljienne fApa, BOJHOBBIE CBOMCTBA [BUKEHM:) IpU Ile-
pexonie depes oOIpejeleliHble KOMMIeCTBeHHBIe rpandi(bl. Bee
DTO PA3INYHbIE KOHKpeTHHE (OPME AITATeKTHIeCKOro 3aKolra
1epexoja KOMWYecTBA B Ka4eCTBO.

NuanexTnueckmil MaTepuaIn3M pacCMaTpPUBaeT HAYKy Kax
npomecc Bce Goice COBEPIIEHHOrO OTOOPAKEHHH PEANHHOIO
BHEIIHEro MIpa.

W peiictBuTensiio, gawke Toraa, 10ina, GawTel onponep-
raloT CO3MAHHBIE B Pe3YJbTaTe JUIHTENBHOI0 pPA3BUTHSA
B3IUIAMIBI, HOBBIE TEOPHE, CMEHsA CTApBIE, HE OTBEPralmT HX,
a naobopor, o6o6mjamT, 0XBATHIBAA MOBYIO 00aCTH, IEpe-
Xofigd K CHITe3y TaM, IJie ToBBle (DaKTH IPOTHBOpEdaT CTa-
PBIM TpeCTABICHAAM.

Tax, 3aKoH coxpaHeHus MAaCCH, COGUHUBIINCH ¢ 3AKOHOM
COXPAHeHUs DHHEPTHE, IHIIEL elle Aajiee ero o0o0mmumi,

Tar, o01as Teopus OTHOCUTENBHOCTH OXBATHIA KJIACCH-
TeCKYI0O MEXaHUKY W 3aKOHBl BCEMHPHOIO TATOTEHMUA.

Tak, HaKoHeI[, KBAHTOBAasA MeXaHmKa o0BbelmHMIa B 0){H0il
mipouafimelt KapTuHe YACTHIH W BOJHBL

Ha xaxmoM moBOM pTame Teopus OXBATHBAET BCe HOBEIC
CTOPOHBI ABJEHUI IPUPOAB!, HAKOTAA He TePAA YiKe JOCTHI-
IYTHIX BHICOT BUAHKA, HO MOCTOSHIO MOABIMAACE M PACLIT P
TOPH30HTH HAYKHU. JTOT IIYTh BUepe] W BBepx He MOiKer,
O7IHAKO, PacCMATPHUBATHLCA KAK onHoo0pasHoe IIaBHOE JIBUKE-
gue. ITepuonsl maxomimenua arToB m wx oGoGIIeHHmI CcMe-
HAIOTCA DIIOXAMH, KOTHA OTKPHIBAIOTCS HEU3BECTHHIE DaHeE
CTOPORE BIICIIHEr0 MHDA, He VRIJAABIBAWOIINECH B Ipeskume
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pamrn. Takume smoxm 3aBepmialOTCsA MO’HEMOM HAYKI HA HO-
BEIH yPOBeHb, YCTPAHAINII BO3HUKINAE TPYAHOCTH.

B sTolf cmeme mpejcTaBieHuii W B pocTe HAUINX 3HAHUI
BElENATCA Ooilee oO0INIie 3aKOHLI ITPHPOIBL, COXpaNUBIILC
CBoe 3nAaueHHe na Janpiciimmx ortauax. Tawossr I, II u
111 mavaxa TepMOjVHAMUKHN, 3aKOH COXPAHEHIS DJIEKTPIUC-
CKOTO 3apsjia, INPUHLHI OTHOCHTEIbHOCTHM 1T 1IOCTOAHCTBO
CKOPOCTH CBETa, JAMCKPETHOCTh M3MEHeHHS Kojaudecrsa Jeil-
cTBuss. Ecair B mpefiesiax DTO10 OLBITA, KOTOPHIH OXBaThiBa-
CTCH HTUMH OJIMUMH 3aKOHAMM IIPHPOAEL, Oy;leT 00HAPYIKEHO
MPOTHBOPEYNe ¢ OFHEM W3 HUX, Mbl HIEM If BCeTjila HaXOTuM
owuOKy B IpelIaraeMoit Teopumn.

Ha mnepswiit B3rmaj Mo:ier MOKasaThesA, UTO 0OIIHE 3a-
KoIibl 3apaince OTPaHWUMBAIOT MIOroofpasue ABICHWE TIpu-
po,el. Ho n1o, pasymeercs, He Tax, JTU 3aKOHEL HE HABIIATILI
HaM §a OCHOBEe AIPHOPHBIX Hpiell, a u3Bjgeuensl u3 wHaLMIO-
AeHWH HAJN CBOUCTBAMH peaILHOI0 MHPA HA OCHOBe BCETO
yIKe HAKOILUIEHHOTO YeJI0BEYeCTBOM OIBITA.

Pamiu o06mux 3aKOHOB HHUCKOJBKO IOYTOMY He IIPOTHBO-
peyar BOBMOKHOCTH OecIpefeqbHo YIyIinaTh HAayJIHOE 3HA-
Hue, ONPUOAMKAS ero W TOJHOMY IO3HAHUI0 peaybHoil jlel-
crurenproctd. OHE  9acTo UPeNYIPEKIANM BO3MOJKNbIE
OMIUOKHE NMpPHU 110OCTPOEHUY HOBEIX TEOPHIA,

Taraa poas o6mEX 3aKOHOB 0COOEHIIO HANIATHA, KOIJA
OHH BHICKA3HIBAIOTCA B BUJe NMOJOKEHWI 0 MPHHBIIANHAIBHON
11eBO3MORHOCTH TOCTpoeHUs Beunoro asurarens I i I1 popa,
0 HETOCTIRIMOCTU a0COJIOTHOTO HYJA KOHETHBIM ITPOIECCOM,
0 HEBO3MOKHOCTH 3aMeTHTh abcoioTHoe IepeMellleHle B IPO-
CTPaNCTBe, O MPUHIMIHAIBHOI HEBO3ZMOKIIOCTH OHOBPEMEH-
HOTO M3MEpeHHs TOYHOIO 3HAYEHUS IMOJOKEHHA W HMITYJIHCA
WM YHEePruM W BPEMEHHM TaK, 4roOBl Ipom3Be[enme Heolpe-
JeIeRHoCcTell B UX u3MepeHWH ObII0 MeHbIe KBAHTOBOI IMO-
crosunoit k. Hapany ¢ stuM, o0mue 3aKOHE (JUBUKH UTPAIOT
AKTUBHYI0 PO B TPOTPECCHBHOM PA3BHTHH HAYKH M TeX-
HUKH.

O0mme B3aKOHBI TPUPOIB ABJIATCA HATIATHEIME BhIpa-
3UTENSAMU B3aMMOCBABH DPABIMYHHX 110 opMe sBICHHE MpU-
POJEL.

Ha uepsbix sranax io3HaHUS UPEPOIBI MBI Pacipelelsie
pasposHeHHbIe HaOmOfleHNA B OTHENBUBE HE CBA3AHHEBIE
MesRy coGow olsacTy, IPYINAPYs UX 0OBIYHO B 3aBHCHMOCTII
OT TOr0, KAK MBI X BoCIpuUHUMAaeM. IloaBisdA0TCA: MeXamuKa,
Teopus TATOTEHHHA, THAPOJMHAMAKA, TEOPUA YIPYroCTH TBEP-
OBIX TeJl, YYeHMe O ranaX, TeIIoTa, aKyCTHKA, diIeKrpuye-
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CTBO, MATHETH3M, OMTHUKA — KaKAAA 00JaCTL CO CBOMMH 3a-
KoHaMu. Raskgag us »rnx obmacTell QU3mKM OTAENeHA OT
OCTAJIBHBIX PE3KIMHU IpaHANaMY, KOTOPbIe, 0JHAKO, IPH Aalb-
HeflireM pA3BUTHI BHAHHA HAYAHAIT CTIPATHCA. Y UeHUA
0 rasax, 0 JRHAKOCTAX II 0 TBePJBIX TelaX CIUBAIOTCA B MO-
AERYIANYI0 (UBUKY; 00beAUHAIOTCA YIPYIOCTh C aKYyCTUKOU;
saeKTpuuecTBO U MarmermsMm B 20-—30-x romax XIX B. o0pa-
3YIOT ONHY CHCTEMy ODIEKTPOJHHAMUHKH, B KOTOpYl) depes
HECKOJBKO [eCATKOB JeT BAHBAETCS OUTHKA, a K KOWLY CTO-
JNeTHS M3 Hee BHpacTaeT PAJIMOTEXHHKA.

B XX B. mpoucxopur pasipHeiiniee obbefmHeHHe Qusi-
deckux Teopumil. Bee ImepeumcieHHBIe ABIGHHA ITPHPOJLI
BMecTe ¢ XUMUEl CBOJATCA K DJICKTPHYECKAM IIpoIlecca,
38 1pejleaaM KOTopuix octaercst enie asiroreve. Ho srosn
BEIpACTaeT OGJACTD sePHBIX CHUJ, CBH3L KOLOPLIX C DICKTPA-
YeCTBOM IIOKA YCTAHOBUTL HE Y/AJIOCD.

B Hacrosiiiee BpeMs MBI pasiudaeM MODTOMY TOJBKO TPH
BHJIAa CIUI: DIEKTPUYeCKHe, ANepHbie I CHJIBl TATOTeHUS.
Ho mer HMKakUX ocHOBAHWI CUUTATL DTY RIACCADUKAITUIO
oxkonuartensuoit. Haobopor, Moo oskmpath, TO pasBuTiie
AnepHoR PUBUKU TIPUBEIET HC TOIBKO K TOABJEHI0 HEU3-
BECTHBIX ellle CHA UPUPOAbI, HO U K JadbHeHIieMy o{beli-
HEeHU) H3BECTHRIX ysiHe Ha JAHHOM pTalle MPOABIEOHUIT HTHX
cmi, a cpeju nabopa DireMenTapHBIX YACTHI[, ¢ KOTOpPLIMI
cBA3AN KamAbll BUL cmi, 6y/lyT YCTAIIOBICHBI 0Mpejlelennbie
CBABIL.

Hosast ¢usura mpusena x Gonee yriay0lenHOMY aHajgusy
MHOTHX TOHATHI, KOTOPbie paHblile NMPUHAMAINCH, HA Bepy, U,
Ipesae BCero, OCHOBHOTO IIOHATHA O TOM, 4T0 TAKOe u3Mepe-
nme. Yacto (QU3MKy HA3BIBAIM U3MEPUTENBHOH MayKoil, Ho
H3MepeHne paccMarpuBanu abcTpaKkTHO, HE YUHTHIBASA Pes3yilb-
TATOB OMBITa, a WHOT/Ia W HE JYMasg O TOM, KAK MOJKHO
Obu10 OBl U3MepPHUTH UHTEPECYIUIYI0 Hac BeJHIUHY.

IHHocraBus peansHo Bompoc 00 H3MEpPEHUH JUIMH U LIPOME-
JTYTKOB BpeMeHHM B OBICTPO MBUIKYHIelics cucTeMe, MBI Cpasy
o0Hapy/KHBAEM HEBO3MOM{HOCTH W3MEPHUTH OTH BeJUYHIIBI
€ OJIMIAKOBBIM PE3YyJIhTATOM LIS DPABNUYHLIX JBHKYIIUXCH
OTHOCHTEJIBHO ApYyr Apyia nabmoparemeii. Mu y6e:rmaese,
WTO B LEKOTOPBIX CJydasX Heds3d Tame OJHHAKOBO OTBETHTL
HA BONpOC O TOM, Kakoe U3 NBYX coObITUil TIPOM301LI0
paHbIIe, €CId MBI HE 3HAeM J[BH/KEHHS CHCTEMBbI, B KOTOPOIl
mpousounrin 3T cobuitus. Ilpaspma, sTo me mosxer mm guast
ojioTo M3 HABMOaTeNell H3AMEHHUTD TIOC)eJOBATENHIIOCTH JIBYX
COOBITHI, CBABANMHHX MEKAY co0o0if, Kak IpuumHa 1 ciefl-
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CTBUe, TaK Kahk JM100ag CBA3b MeXAY HHMHU He MOMKCT OCy-
LIECTBISITBCA CKOPee, YeM €0 CKOPOCTBIO CBETA.

Msr cunTany, 4TO TOYHOCTH IOO0TO H3MEpPEHU MOKET
GecupefesbH0 PACTH C UOBBIIIERHIEM TeXHUKU JKCUePUMEHTA,
Il 9TO BEPHO} HO B TO 3Ke BPEMs MBI Y3HAUM, UTO CBOHCTBA
peasbHBlX O0BCKTOB ATOMIIOTO MHUPa TAKOBbL, YTO HCIB3S
OJHOBPEMEHHO € TOJHOI TOYHOCTHIO W3MeDHTL X KOOpAH-
HATHI I HMIYIBC W SHEPIUI0O II BpeMdA, a TOIBKO UX LPU-
H3BeJeHUA B TIpeflesax HeJbIX 3HAYEHHIl 3jeMenTapHoro Ko-
JuyectBa geiictBud A. Mbl MO/KeM Jajke KoauyecTBenHO oOfe-
HUTH TPefeNibl TOTHOCTH, ¢ KOTOPOil MOMKHO XapaKTepus3oBarth
JIBIDReNI e JByMA JIOMONUAIOIIEMHA JIPYT jipyra BeJminpmaMu.

Mp1 jyMaam, uTO MOKeM ONMMCAThH TYTH DACKTPOHA U €ro
CKOpOCTH BHYTPU aTOMa HAM MOJEKYISHI, 110 MO:KHO TIpocjic-
JUTL Tiocde CLOJKHOBEHUS, Kya TOULIA Kayk as U3 C10NK-
HYBIIMXCSA 9acTHYEK, 110 Y3HAJU, YTO He MoiieT OBITH YeTKHUX
opOUT MpPU BOJHOBOM XapakKTepe NBMIKEHMS, UTO Helb3sl Ipo-
cleuTh 3a JIBIUKEHHEM OTAENbHBIX JAaCTHI[, €CHH HX BOJHO-
Bble KapTUHBI NUPH CONm/KenHW CJIMBAIOTCA, TAK Kak B 9TO
BpeMA IPOMCXOJUT IOCTOSHHBIT 00MEH DJICK PPOHAMIIL,

Optia 13 BajKHEHIIUX 32749 TEOPUH H UPU3HAK e¢ ycCilell-
HOCTH — 9T0 YMEHHe TPaBHIbHO IPeJCKa3aTh RaJlbMCHIHII}
xon cobwmrmil. Hasamocy O, 3pcch ne ;omKmo OBTH He-
HCHOCTH.

W Bce xe mauie ampuopHoe yOe;KIEHHe, 110 BCEI/A MOKLI0
AATh OMHO3HAYIBIA OTBET Ha BOMPOC O TOM, Kak OyAyT H3Me-
HATLCA KOOPAHHATHL UM HMIYJIbCH JACTHIEK, COCTABIAIOIIMX
J[AHHYIO CHCTEMY, He BBIEP/KAI0 KPUTHKMU.

Mp1 MEpwIHCh ¢ DTHM, TMOKA CUHTAJNH, YTO TOJIBKO OOMIL-
wiasg CIOKHOCTH PEANLHBIX Tel, HeoCTATOYHOCTh HAaHIMX CO-
BpPEMCHHBIX U3MEDPUTEINbHBIX TPuOGOPOB M METOJ0B MATCMATH-
YECKOTO AHANM3a 3aCTaBIAOT Npuberarb K TeOPHUW Bepost-
IIOCTH BMECTO OJII03HAYHOr0 YKa3aHWmdA, 1/le, KOITj{a M C Ka-
KHMW CKOPOCTAMM OKarKeTcA KayKIasg HIJUBUJyasbLIas; ua-
cTHOA Tena.

Msbr cumTanm, 9TOo emie I¢ yMeeM JaTh TAKOH OTBeT, MO
Korja-HuOyap HAYIUMcs. A Tellepb MBI JIOJGKIIBI CKa3aTh, UTo
HATI CBEMIEINS 0 CBOMCTBAX PEANbHBIX aTOMOB 11 DICKTPOHOD
NOKA3HIBAIOT, YTO BBUICANTDL KaMJIBIA U3 UX B OT/EAbHOCTH
HEBO3MOKTIO, PA3JIHUUTD HX MECTA U CKOPOCTH MOKLO TOJNBKO
B ONPEJEICHHBIX TIpe/leliaX, 3aBUCAIIAX OT BOJHOBBIX CBOCTB
nBImens. sRelaTeAbHblil OTHO3HAYHBIA OTBEOT MBI JKJAJIA OT
(¢ CYU{CCTBYOUCTT B JelicTBITCARHOCTII alct1paniii Mate-
PUAJIBHBIX TOYEK U UX TPaeKTOpHmil, KOTOPOU MBI IIOIMEHAII
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peanbupiit MHp. Mb oTKaspBaeMcs 01 TAKOro oTBeTa He Ol
HelloAHOTH HAMIUX 3HAHHI, KoTopble, HA000pOT, ceitdac ro-
pasmo mosHee u HamiKke K JeHCTBHTENbHOCTH, 4eM BO BPeMeHa
raaccudeckoll usurum. Hamra ommbka 3akimodaiacs B TOM,
9T0, He 3HAA ATOMHOTO MHUpPA, Mbl TPOU3BOJBHO, YUCTO
MEXAHIECKN TepeHecar HA Iero OIHIT, MOJYdeniinlii U3 Iic-
clefoBalMil, IIPOBeJIEHHBIX 112 acTPONOMAYeCKIX 1 Jadopa-
TOPHBIX 00bEKTaX. JTa SKCTPANOJANHA 1T TPHBeJa KJaccH-
TecKylo (PM3NKY K HOCTAHOBRKE Hepas3peumMoit B AeiicTBu-
TeabioeTH 3ajfaud. IBe e MOMRCT paspeiuilTh M KBAUTOBAS
MeXaluKa, M TOHATHO 1I0MeMYy.

JlocTaTouHO MOCTABUTE BOIPOC: B KAKOH MMeNHo TOTKE
I[POCTPAIICTBA HAXOAUTCA NpPOXoAsAumiag MHMG Hac BOJHA,
yro0B yOENUTHCA, UTO He Ha BCAKHIL BOIPOC MOKHO [ATh
otBer. Henmndsa, manpusmep, yOpekarh B HE3HAUMUM 300JOTHH
eJOBeKa, KOTOPHIi HE MO;KeT OTBETHTH 1id BOTPOC O TOM,
KaKOB MPXAHM3M MOJETA yiia. ¥ K BoobIIe JTeTaTh 1e MOIKeT.

TosbKO Ha 0CHOBE TBOPYECKOTO MAapPKCHCTCKOTO MeToja,
paccMaTpHBAIOIIETO ABIEHHA NMPUPOJAb B HX B3aUMOCBA3H H
[HANEKTUIECKHA COYETAOIIETO e€ IPOTUBOTOMOKHOCTH, MOASHO
IIPABHABHO 1I0CTABUTH BOIpOC o B3anMofelicrBum uamie-
cKoro npuGopa, uepe3 KOTOpHil MBI ToznaeM nHamQomee TOH-
KHe YePTHE BHENINIETO MAPA, ¢ SIBIeHUAMH 3Toro Mmpa. HBan-
TOBASI MeXaHHKA IOKA3BIBAET, UTO CAMBIA aKT W3MEPEHUsI
BHOCIIT II3MEHEHHUA B U3MePseMEBll o0beRT, 4TO sBJEHNe, Io-
3BOTAWOIEe OMPEAENUTH OMILY CTOPONY TipoIecca, HampHMep
oGHAPYHKUTD OT/eJbHbIEe TACTUILI, HEIPUTOAHO JuisA Habuaoje-
NUA WX BOJHOBBHIX CBOMCTB u, HA0G0POT, sBIeHHA, HAOINNeE
BO3MOJKHOCTD M3y4YaTh BONHOBBIE CTOPOHBI Mporecca, He 00Ha-
PY/REBAIOT YacTUI, B 9THX BOJAHAX; OJHAKO CBOHCTBA uX
1Ie 3aBUCAT 0T Ipubopa.

Muoroo6pasue mpupopst Oedrpammuano. Iloortomy mbr ne
O/RUJIAEeM N KaKI0M JIAHIOM DTalle 3HANNA ABJICHUA BO Beeil
eTo TIQJIHOTE; TI0 MEpe PACUIMpPenusA HAUICTO ONBITA MBI Y3HAEM
BCE HOBBIE €I0 CTOPOHBI, HelpPephBHO MPpUOAMmKAACh K Mo3Ha-
M0 MCTHHHOTO pealsHOT0 Mupa, 1o Kak O Jalieko Hu
VIIIa BHOepesl HayKa o NPUPOJe, CKOIbKO OB MBI HM Y3Ha-
BaJM, MBI UMKOTAA HE UCUYEpIlaeM ¢e CBOWUCTB [0 KOHNA, HH-
KOT/a He 3aBEPIIHM IpOrpecca HayKH.

Becnpenersuo GoratctBo npuponn, Ho OecHopefelbHL U
nyta ero nosHamus. G Ka)RABIM 3aBOEBAHHEIM yYACTKOM MBI
Aydlie y3maeM ero W HAXO[UM HOBble BO3MOMKHOCTH elle 6o-
nee TIyOOKOTO NPOHMKHOBEHHS B TAMHB TPHPOALL. 3Nech
TaKKe HeT mpefena. Hac me MoKeT OCTaHOBHTL OTpaHHYeH-
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HOCTh HAlINX Opranos 9YyBCTB. Hu ofI0 U3 IAX B OTAEID-
HOCTH He JaeT HcYepIbBalollero sHAHWUA KakoTo-ambo mpen-
Mera. Ho Bce, uTo x0Ts OB WACTHYHO WIH IpH TTOCperCTBe
opabopos  BO3EHCTBYET HA HALIM OPTaHbBl 4YBCTB, MOMKCT
OpiTH M3yYeHO M MOHATO.

Msi uMeeM CUETUHMKY, OTMEUAIOU{E KaskAylo OTHeIbHYIO
ambha-gacTuny, Kayasii odextpon wim gorod. Mer mMeem
OTITHIECKHE H DJIEKTPOUHBIE MHKPOCKONH; IIOCHE[HHUE JlaloT
BOBMOMUHOCTD PasjilyaTy oTHeLUbie KPYNIEIC MOAEKYIbl. Mot
MMeeM paguoyCHJINTENH, M03BOJAI0INNE 3aMeTUTh OTpadieHne
pajuoBoaH or gajnexoit JIymsl. Bee stu mpubopsl gamexo pac-
UIAPAIOT HpPefelbl HalluX Oprafos YyBCTB, XOTsA IOC/IEIHUC
raryKe 00IafaIoT Upe3BHIUAiiHO HONBIIOH YYBCTBUTEALHOCTDHIO.
C. U. BaBmwios mokasaji, HAIpEMep, YTO TJIA30M MORHO 3a-
MepUTh (UIIOKTYArUH MOTOKa (DOTOHOB B CBETOBOM Jyde.

Kasaptit u3 mpubopos B OTAEABHOCTH JaeT orpaHMYeHHbIE
CBeIeHMA O BHEITHeM Mupe, HHOTNA OTJaJeHHO CBS3aHHBIC
¢ usyvaembiM spiemueMm. OfHaro cepus IpuGopos, IpwcIo-
cOOMeHUBIX [T H3MEPeHUs pAa3JIHIHBIX CTODOIl SBIEHUS,
B CBOEH COBOKYIIHOCTH MOMSeT J(ATh [OCTATOYHO TAHHBIX MIIsE
TAKOTO OMUCAUUS STBIGHHS, KOTOPOE COOTBCTCTBYET YPOBHID
HamuX 3HAHUIL.

He o6nagasi yBCTBOM BOCHIPUATHS 9JNEKTPAICCTBA, MBI
H3Y9MIN €T0 CBOHCTBA M TOCTABIUIM Ha CIYsk0y Texuike.
M1 y3HAIM MEKDPOMED aTOMOB ¥ DJIEKTPOHOB, XOTS He MOKEM
X BUAETh WU 0CA3ATH B OTJEJIBHOCTH. Y TIyONssch B Heapa
BELIECTBA, MBI Y3HAIH MOJEKYJSAPHOE CTPOENHC Ta30B, aTOM-
Hoe CTPOGHUE BelecTBa, aTMocdepy ATOMHBIX DIEKTPOHOB,
OKpY)RAIOMUX AP0, W caMo ANPO ¢ eI0 HYKJOHAMH, YsKe
BUAHBI KOHTYPH CJIe[lyIONIETo HTama, KOTOpPHil BCKpPoeT CBOM-
CTBa WIN JajKe CTPOelne HYKIOHOB, OTKPOET CMBIC MOHSTHA
TAK Ha3BIBAEMEIX DJIEMEHTAPHBIX YAaCTHI] — ME30HOB, HIEKTPO-
HOB, HefiTpmHO, a MosKeT OBITH, W YACTHI BCEMHUPHOTO TSTO-
TeHusA. ITOT IyTh B TAy0b BemecTBa OecupefiesieH, Kak N
upenuien B, M. Jlenunn.

Crons ke Gecmpegenen iryrh or 3emimu & Codaneunoit cu-
cremMe, MieumoMy NyTH, BHCTATAKTHICCKHEM TyMAaHHOCTAM,
MeTaraJaKkTAKaM, ojia M3 KOTopsix Briiowaer nanry lamax-
THKY KaK OJWH U3 CBOUX 3JIEMEHTOB.

DusnKa TmocHeTHUX JECATHIETHI B COTNIACHEA ¢ IPEABUIE~
HHAMH [AATEKTHIeCcKOTO MaTepUHATM3Ma paspylimia uaero
0 BEUHON ueH3MeHHOCTH 92 DIEMEHTOB TEPHOMHIeCKOH CH-
crembt Mengemeena. IlepBbiM 1maroM B DTOM HaUpaBlenmiI
fpla caMa TEpPHOAMIECKAs CHCTeMA, 3aKOHOMEPHOCTL KOTO-
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po#t mpedmogaralia Kakoif-To 3axou 00pa3oBaHUA JIEMEHTOB
u3 Gomee mpocthix. Mengenees yme Bugen B axre CBA3M
QU3UKO-XUMUIECKAX CBOWCTB C ATOMHBEIM BECOM YKa3aHUe
Ha TO, UTO Maccd OIPEjielseT dPHePIUI0 aToMa.

1Ipespamenue 2JeMEITOB CENAJOCH ¢ TEX TOp OIBITHEIM
daxrom. Slmepnas ¢usnmka packpeBaer cTpoelue M CBOHCTBA
ATOMHBIX SAED.

Ve HaMeuaroTCH jlallee KOHTYPH! TEOPHH HBOJIONME HIe-
MEHTOB, WX PACHPOCTPAHEHHOCTH Ha 3eMie M Ha 3Be3jax.
Yrounsiercs sueprerudeckas mcropus Coixxna u 3Be3l, a 3a
HOMH BCTAeT KaK KOHKpeTHas 3ajaua TpobiaeMa 3BOJIONUH
mupa. [nanekTuKa OpHpPONBl HATIOJTHUIACH HOBBIM COJIE€pIRa-
HIEM.

Msyuenne piieKTPHUCCKUX SABICUWI, 1fa4aBUIUCh C DICKT-
pusalMu TPEeHHeM M TaJAbBANMYECKHX DJIEMEHTOB, elle B ca-
moM mHauasre XIX B. mamo mourayio BoanstoBy nyry lferposa,
3aTeM TeHepaTopbhl U HIEKTPOABUTATENU DIEKTPOCTAHINN u
3aBOMIOB, BBEICOKOBOJBTHBIE TIEPENadN HJICKTPOIHEPTHH B [e-
CATKHM M COTHH THICAY BOJNLT; YKe OCYIIECTBIAIOTCA HaTps-
JKCHAS B MUJJIMOHBL BOJBT W DHEPIMH 3aPAyKEHUBIX “acTill
B COTII MWIIHOHOB DJIEKTPOHBOJBT, a B Gimixaiiiee BpeMs
CjellyeT OKUAATh HONYTEHHs JaCTUH ¢ OUCPTHAMU B M-
JMAPABL DJIEKTPOHBOJBT, NPHOIKAOMMMHCH K YHEPrusaM
KocMUYecKHX nyueil. DIeKTPHIeCTBO CHealoch OPYjIHeM iic-
ObIBAJOA MOIIHOCTH [Jii H3yYeHHA M BOICUCTBUA Ha Be-
IecTBO.

Tpamcmopr # cBA3b TPOULIK CTOJNb JKe IOPABUTENBHBIIL
NIyTh PasBUTHA — 0T TEJIETH K PAKeTHOMY CaMOJETY, 0T CHUT-
aJbHBIX OTHEH K paguo.

Takos OecrmpefeldbHBH IIyTh TPOTPeEcca HUeNOBEUECKOTO
snannd. QcHoBHOH MBWRYyIIENl culofl ero Beerga OBLIM Tpe-
GoBaHmA TeXHHKU. B3aMMOCBsA3b HAVKM M TEXHHKHN TPOAB-
asgerca W B CTUMYJIANUY TEXHUKOH pasBUTHA HAYKA H B 06-
paTHOM BJIMAHUU YCIEXOB HAYKH HA IPOTPECC METONOB Mpo-
n3BogcTBa. Texnuka cTaBHT Tepe]] HAYKOH Bce HOBBIE 3ajatu
I maer el Bce Oollee COBEpIIEHHEE OPYAHMS HCCIEIOBAHUSL,
C npyroit ¢cTopomsb!, HAYIHEIE OTKPHITHA K Gojiee MPABUILIIOL
HOHIMANHC TCXNHTECKUX IIPOIECCOB CHY;KAT ITOCTOSIIILIM
HCTOUIMKOM JUIST BCE JIYUWICIO PEIHCUUH TTPOU3BO/{CTREHLIbIX
sapay. IInkorpa vra B3AaUMOCBA3L He ObLIa CTOND OYEBHJMOIL,
KAk B Halle BPeMd.

Bce aTm wepTHl MCTOpUU HAYKH € IOJHOH 0YeBHALIOCTHIO
TIPOABNAIOTCA B H3JO0KEHHON B HacToAlleH KHumre Kapruie
COBPeMEHHON (DMBHKH; WX MOKHO NPOCIEAHTH U Ha TPEBETY-
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mMuX »ranax paspurud Haykd. OpgHako mociepHuil Tl BBI-
IBUTA6T HEKOTOpBIe cueruuueckue IMpobleMbl, KoTopbie Oy -
JeT TonesHo emne paccmorperb. HeKoTopele m3 HHX, Kaw,
HaIpAMep, BOMpocH 06 M3MEepeHHAX u Ipudopax H o 3HATC-
HEW OGIINX 3aKOHOB IIPUPOBL, ViKe OBUIM HAMH YIFOMHHYTHL

CoBpemenuyo Quauky Goaplie, TeM KiaccmiecKylo, NpH-
ITO YOPEKaTs B HOTEPe HAINAAHOCTH, B 3a0BelHIl Mojiejb
[BIX MPEJCTABJACHWR H B 4Ype3MepHOM Ipeobiajanuum MaTte-
MaTuke Haj QU3UKo «3apaBoro cMbicaas. Hempssa orpunats
OOAB3BL  MOMedeil NpH H3YyYeHUu (PUINIECKAX ABJICHHI.
Ynauuo ImocTpoeHHAsT MOJeNb YIPONIAET BHIBONBI U3 H3BeCT-
HeIX (DAaKTOB M IO3BOJAET CTABUTH HOBBIE OTBITHI, BeAyllue
Hayky sumepen. Ommaro uamueckasg MOJegb BOBCE HE TOU-
ubiil 00pas Apjiendd, a YOPOUEHAAS cXeMaTHIecKas KapTHHA,
OCHOBAaHHAA Ha AHAJOTHH. XOPONLIO, eCId CXOJACTBO OXBATHI-
BaeT MOCTATOYHO OOJBIIYI0 M CYIIECTBEHHYIO JUIA JAHHOTO
ABIEGHUA TPYIIY CBOMCTB.

Hpyrae cTopous! siBjenus, GBHITH MOMKET, CIe/[yer CBeCTH
1t Apyroil momenn. Hagaas w3 nux MOMKET OKasaTbes 110J103-
HOH Ha olipelleJleNHOM dTalle H MoeT OBITL OTOpPOMIeHHO
mozske. Waess Temnopoma, uAeKTpHIECKUX SKHJKOCTCH, 1u110-
Te3a ddupa U MHOIHE JNPYIrUe CHBITPANH B CBOE BPeMsS 110J10-
JLUTEIBHYI0 POJNb He TOTOMY, YTO 7TeTUIOBAA YHEPIUH CCTh
JEeHCTBATENBHO TEMIOPOJ HIN YUTO DIERTPUYECKHA sapsy| —
JRUIKOCTE, a DIEKTPHUYecKoe IoJe — HATMmKende sdupa.
Ho B atmx comocraplendsax ObIH HPaBHILHO IIOJMeYEHBI
weprthl cxomcrsa. IlogoGpamnbie To aTuM npusHakam (Pusu-
JeCKHE MOJENH NO3BOJAIT IEPEHECTH XOPOImo HAM 3HAKO-
MBle 3AKOHOMEPHOCTH TPOMECCOB BHYTPH MOJedu Ha HOBYIO,
elle HeJoCTATOYHO HM3YIeHHYIO 06dacTs aABienmit. B Tex
mpefelax, B KOTOPBHIX aHAJIOTHA MeflCTBUTENHLHO MMeEET MecTo,
yaauHasg QuagIecKasg MoJeqb NO3BOJAET IIPE[CKa3biBATH pe-
3YNBTATHL ONLITOB, HCKATH HOBBIE TPOSBICHHA H3YyIaeMbIX
Hpoleccos M HA HX OCHOBe YTOYHATH Mopens. YacTo Ha mpo-
THKOHUH TJIUTEIbHOTO BPEMEHU MOJeNDb CAVIKUT 1yTeBOMHOI
HUTLI) HAYYHOTO WCCHETOBAHUA; TOTAA NOABIAKTCA ee
aJienTH, NOIMEHAINE €10 MCTHHHOe MHOTooOpasme pealn-
noro mupa. Ho wame BCero Mofenb — TOJBKO IHOTWYTYMK [0
OQHOYO M3 LOBOPOTOB, I7ie IYTH H3YyJACMOro sbJenus I eLo
MOJeIH PacXomATCH.

QPusnyeckas Mojlels yoolHa H KaKk MHeMoHmYecKoe Hpa-
BIJIO, CBOJALIGEe MHOTOUMCICHHEE (AKTH M MX COOTHOIIEGHHS
K TpwBHIYHOIl cTpoiiHO# KaptTEHe padoTel Monenn. Ho, pasy-
MeeTCfl, He DTA DKOHOMPA MBICHH ONpefeldsier JIOCTONNCTRO
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1eopnH, Kak yisepmmaer Max, u, ym KoHeuno, He yRoGeTBO
3aMOMWHAHMUSA ABIAETCA KpurepueM mcerumabl. Odenp HEyRoOHO
A HESKOHOMHO OBUIO 3aMeHATH MexaHwKy HbplOToHA KBaHTO-
BOIl MeXaHHKON M Teopueil OTHOCHTEILHOCTH, KOTOpBIE JH-
MUIN HAC IPHBBIYHOTO OPYAHMA MEXaHMYECKUX M DIEKTpHde-
CHHX MOJeleil.

Toabko welrpeaoskuble akTH peaNLIoro BHEIe1 0 Mipa
3ACTABILIY, OTKABABHIMCL 0T MOJielreil, JICKATh Taxie IOBBIC
ITyTH, KOTOpBie OBl IIPABHIBHO OTOOPABMIN, HAPARY C H3BECT-
HBEIMW, 0 Te SBJEHMS, KOTOphle 00HAPYIKUINCH TIPH U3YIeHUI
ATOMHBIX IIPOIECCOB M CHopocreil, MpubIMKalOIuXCca K CKo-
poctu cBeta. He DkomomMmA MBICaAHm, a NPaBMIBHOCTH Hpe]l-
cKazanmil ¥ ycHelnocTh NpuMeHeHHH oTIMIal0T MPOTPECCHB-
Ay Teopuio ot omubounoil. Tonsko Takas reopusa NpuHOIN-
A.8eT HAC K ITO3HAHHUIO PeadbHOTO MHPA.

Takyroo ske sagady, Kak Mofesp, 4acTo Jydlie U IOJHEeE
pemaeT MaTeMaTHueckas Teopus. Fe 3Hadciie onpefenserci
oXBaTHIBaeMoit ¢ o0jacTpio ONRTHEIX ¢arkToB, Eeanm nx
MaTeMaTmyeckasi (QOPMYAAPOBKa IpaBmiabHA, TO Bee, 4TO Ha-
XOJIMTCA BHYTPH [JAHHOTO OMBITA, MOKET OBITH IMPEACKA3aHO
¢ ropaspo OGombmiell yBepeHHOCTBIO M CTPOTOCTHIO, YUEM
morgn Obl [laTh pacCy:ROeHUA Ha MOEJIAX WM HATTANHBIX
obpazax.

Poss maremaTurz ocobeHHO BospacTaer, KOIrma pasBHTHE
QU3IKH TO/IBOOUT K CHHTE3Y IPOTHBOMOI0KHocTell. Hamre
narjasAjHoe MBIILIEHNE M TOCTPOGHHBIE DO aHAJIOTHY ¢ HHM
MOJIeJII BOCTIPHHUMAIOT eIllé B 9TO BPEMA NPOTHBOIIOIOKHBIC
croiicTBA KAaK MPOTHBOPEUUSL,

Jlerue o0'beIUHUTD TaKUe J(BE CTOPOHBI ABJICHHS B CTPOIi-
Ol MaTeMaTHYecKoil cxeMe, UeM «TIpefcTaBuTh cebey pears-
Hoe fBIEHNE, OJTHOBPEMEHHO 00Jamaioliee MPOTHBOPEINBBIMI
CBOMCTBaMI.

IHepBmit orat cuHTE3a MOATOMY OGBIYHO BHIPAMRAETCH A3HI-
LOM MaTeMaTivyecKuX (OpMyJ, H TOJBKO MHOTO ITO3KE MBI
HAYNACM OCBANBATBCA ¢ WX ¢uanmueckmMm cmoicaod., Ho u
TOT/la MAaTCMarHIecKas (OPMYIMPOBKA OCTACTCS OCIIOBIIHIM
OpY/IMEeM TeOpIHA, cHocoOCTBYIONMM Hambolee YCIEMmIIoMY
PaCKpBITHIO BCOX €€ BHIBOMOB. MaTeMaTHKa MO3BONAET 3aMe-
HATL JIaBHO pPasdpaloTaHHBIMH M TIIATENbHG NPOBEPEHHBIMU
mpueMaMy CJI0KHYI Telb paccyrnenumit. Bes matemarmiu
MBI HE B COCTOSHHYM HH CTPOTO COPMYTUDPOBATH, HU TeM 6o-
jlee ycIlelIHO NPUMeHATH HOMOMKEHUA COBPeMEeHHOIl (U3UKu.

Ho wmenn3s 3a0eIBaTh, ITO BCAKAA TEOPUA OCHOBAaHA Ha
darrax B Wpejerax OrpaHNYEeHHOTO OUBITA M TONBKO B OTIpe-
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HelleHHBIX Tpefeliax BHBOAB Teopunm yoemureabnsl, Pac-
MPOCTPAHAA YETKG MAaTeMaTHUeCKH CPOPMyAMpOBAHHYIO Me-
xamury Heoroma ma cropocrir, GIA3KIIE K CKOPOCTH CRETA,
WM Ha JBUKeHHE YACTul] B aroMe, MBIl IIPUXOLUM K IIPOTH-
BOpeudIo ¢ ombiToM. MaTemaTHyecKmil MeTo]] —- He (rnocod
CKWIl KaMelb, a OpyJfie, OCITOBANTIOC Ifa OIBITe 1T OTparHIvel-
HOC 110 CBOMM BO3MOKHOCTSIM, KaknMu Obl OlecrsuiuMiu 1
ofupHBIMA OB HE Kasajaueh, Maremarmueckas QopMynIn-
POBKa KBAHTOBOM TeOpHWH, CO3JaHHAd Ha OCHOBE OTIBITOB
¢ aTOMHBIMHU DJIEKTPOHAMM, OXBATHJA U 3HATUTENBHYI0O YACTh
ANEPHBIX SABIEHUI M OTKPHTHE MO3UTPOHOB.

Taxue sxe yemexu Moria OTMETHTH M Teopuss Makcsedia,
¢ momouisio koropoit M. E. Tamm n M. M. ®panx Movmn
JaTh TOJNHYK KOJIUYECTBEHHYIO TPAKTOBKY HEJABHO OTKPBI-
toro II. A. UepeuxoBeiM CBeYeHHSA DICKTPOHOB NPH uX [BH-
JMEHWH B Cpefie CO CKOPOCThIo, TpeBHItianlieil (asoByw CKO-
pocTh cBera.

Mue kajkercs, UTO B DTHX HePTAX MATEMATHIECKUX TeO-
pUIl MOKHO HAWTH HEKOTOPYI0 aHAJIOTHI0 CO CBOMCTBAMI
OCHOBHBIX 3aK010B Jusniil. OCHOBHBIE 3aKOULI IPUPOJIBI, KO-
HEYHO, BBIpAKAT co00il PesyILTAT OMBITA, IO CTOJNbL 0OTHp-
HOTO ¥ pa3Hoo0pasHOT0 I HACTONBKO OCBODOIKIIENIIOTO OT
JacTHBIX JleTAJNEH, UTO DTH 3aKOUBI COXPAISAIOT CBOE Alade-
HIle B OypHOM DOTOKe ITOCAeIYIONEX OTKpbiTuit. Maremari-
YecKMI MeTOJl, TAK/Ke OCIOBAHHBIA Ha MIUTEJIBIOM OHBITY
YeJ0BEUECKOIl HCTOPHM, CYMeJ RBIJIeJIHTH W3 Hero camble
o0inpe 3aKOHOMEPIIOCTH, KOTOpPBIe BCerjla MORTOPAIOTCSA B pas-
mraioit Koukpersoit gopme. BosMoKHO, UTO UMEIIHO MOITOMY
B MaTeMaTHYecKyw (PopMy TaK yAavHO yRJIajgbiBaercs $usu-
veckuit onsit. o Mepe yruybienua mammx suanui pacrer
poJdb MATEMATHKN M pacTyT TpeQOBaHUA K HeH CO CTOPOHE:
PU3UKM,

@usura XIX B., uayuapirag 3aK0HOMepHOCTI B ABICHUAX,
AOCTYNIBIX HEHocpejcTnernuoMy uabaiojenlo, HexXoymra 3
MIPECTABIEHITI HETPEPHIBHOCTH H CIUIOMHOCTH. Ee 0cioBHBIM
opyauem 6pum quddepernuanpioe HCYHCIeHNe U ypaBHe-
HIA B YaCTHBIX ITPOU3BOAHBIX. Kcau MBI M He MOINIM dleMeH-
TapPHBIMHU CPeJCTBAMM IIPe/ICKa3aTh TOUHLIH Pes3yabraT BLIYUC-
JeHWIT, ToO MOKRHO GBITO BCerjia KaueCTBeHHO NPOCIENTh BeCh
xonx nporecca. Marematura ¢ OONBIIVM COBEPIICHCTBOM W
MPOCTOTOH OCYMIECTBIANA TO, UTO TPYHO MOIKHO OBLIO 1pPeji-
CKa3aTh PaCCYIKIEHUCM «11a MAIbIax».

WNnoe monoskenue 3apumaer MaTeMaTHRa B COBpPeMeIHoil
dusure. B 1copuwm oTnocHTeIRROCTH oHa ODYIyer B TpO-
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CTPAHCTBE ueTHIpeX M3MEpeHMIT TeH30paMH BHICOKHX HOpPAN-
KOB, CBOWCTBA KOTOPHIX HENOXOKH Ha CBOHCTBA 3HAKOMBIX
HAM 13 HOBCEICBIOTO  OIILITA (‘Ka.ﬂnpnm\' I BCRTOPHBIN
BEIHIHH,

Cratncrmueckas ¢usumea mepemia B NpocTpancTsa 6 n
6N wsMepeHHi, TOIpasfeleHHBIe 112 KOHEUHbie KBAHTORBLE
AYeIKII,

HeanrtoBas MexaHumka mpumiexia Takwe afcTpakTusie 00-
JacTH MATEMATHKH, KAK TEOPHI0 OHEPaTOPOB M TEOPHIO
IPYIN, TAKHe BEAWYUHBI, KAK CIIUHODHI, TaAKHe BHABI B3aMMO-
peficTBUs, Kak oOMeHHbBle CHIBI, JIA KOTODBIX MBI elfe
1€ CO3aid HalIsAneIx ofpasoB H He 3HAEM Aanajorwil.

Ecnu matemarudeckue mMeTofsl B Qusure XIX B. MOKHO
CpaBHUTH ¢ MeXaHuuecKoll obpaboTkoii, mpeBpamarouleil, na-
HpuMep, CTAJBIYI0 (GOJBAHKY B PelbC WIH CTAHOK, TO COBpe-
MenHas MaTeMarHKa 110jjo6a XUMUIECKOH peaknuu, co-
3MA0MIel BOAY M3 BOAOPOAA M KHCIOPOAA WIH PESUHY H3
cIUpTa.

Pasymeercss, m Temepr MaTeMaTHKa He MOKeT JaTh
GONbIe TOTO, 9TO BAJT0KEHO B (PH3WIECKHUX MNPeAMOCHLIKAX,
10 oHA Tpou3BOAUT TOpasyo Oodee rayGoRyo HUX Tepe-
pabotky. Hemerxo xots 681 Tpybo MMHTHpOBaTh €€ Quamie-
ckuMu MojeaaMu. Beixoy mMaTeMaTmuecKoil Teopuwm 3a mpe-
Oensl cBOGH TMpUMeHHMOCTH Bee ke modeseH. Ilo Tomy, Kak
TEOpUA OTXONUT OT JEHACTBATENHUOCTH M B UeM CKa3bIBAIOTCSH
OTH OTCTYIIIEHHs, MO;KHO YACTO [0TafaThCs, KAK ciejyer
HCIIPABUTH TEOPHUI0, YTOOH pAcIIMpPHATH TpEJedbl ee IIpuMe-
HUMOCTH Ha BHOBbL OTKpbiThie pakThl, Mul momydaeMm Tak:ie
yKas3aHus, rge ciefyeT HCKATh IyTH HPOHUKHOBEHHA B clie-
AYIOIYI0 00acTh 3HAHUA.

MaremaTnuecKuit MeTOJ CTAHOBUTCA HE TOJILKO MOIIHBIM
CpeacTBOM, B C:KaToll M crporoii opme oOBEmMHAIONIMM 3a-
oac omeiTa, HO H OPyAUMeM B NomcKax HoBoro. He cuenyer
[0DTOMY HEJ00IeHUBATh IPOMAJION TPOrPeCCUBHON POJIH Ma-
TEMATHIECKOTO MeTOo/a B COBpeMeHHOI (HU3UKe.

OpHaKo Ha ONpefeNeHHBIX HTATIAX HCTOPHH HAYKH, KOTIA
elre ToJbKO cHOPMYNHPOBaAHA HOBAS TEOPUS U elle He Ucuep-
[IAHO €e coflepsRalme, CO3/[AeTCsA JIOJKHOE BIEUATIEHHE O €€
fe3rpandynbX BO3MOMKIOCTAX. Teopusa TOTHA MOCTOAHHO Ipa-
BUWJIBHO TOJACKASHIBAET TO, UTO OIBIT TOTOM MHOATBEPHKIAET.
Tax 6wr10 omHo Bpems c rteopumeil MakcBemna, o KoTopoil
Bonsiman B smmrpade Ko BTOPOMY TOMY CBOEr0 TPyAa CKa-
sax omsrh-Taku ciaoBamu Payera: «He Gor au raxoit-numbyns
Hamiean HTH CTPOKUYY.
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Taroe e mpernoneHNe Tepej MOIIbI0 MAaTeMaTHIECKOTO
MeTOJa KBAHTOBOH MeXaHHKN MBI HepeJlKo BCTpedaeM B Ha-
cTofAiee BpeMA. YIAUHEIEC YUCACHHBIG COBMAJEHUA NPHBOJAT
HEKOTOPHIX HAeaJHCTOB, BpOje INAMHITOHA, fake K IIpen-
cTaBienuio o ymeaax u QopMymrax Kak o HEIOCOPCHOM
KaMmue, KOTOPHIH MOKeT He TOJBKO 3aMEHUTh HMEIOLIHecs
JIAHITbIe HAYKH, 1O II NIPEJICKA3aTh Bech MOCTeTyIOIiHil oTbIT.
Ecreersenno, wro rtaxkas nudaropeiickas Quinocodira Io-
HajfaeT BIPOCAK, KOINA BHIXOAWT 34 TPAHHAUB! HPHMEHHMOCTII
JAHHOM TEopHU.

JuanexkTudeckuit MaTepHa u3M, MONTBEPIKIAEMBIN BCEM
OTIBITOM HIPOLIJIOT0 M HACTOAIIEro, 3aCTABIAAET HAC TOMHHTH,
49T0 OCHOBOIl 3HAHMA CJIY/KHT OIBIT, a OMBIT BCerja OTpaHH-
ged. ToibKo B paMrax o0oGiIeHHOTO ONBITA BepHA TEOPHA.
Ora nepecTaer GBITH BepHOH, KOTTa BHIXOAHNT 3a 3TH paMKM.

Vike ceiiuac pes3yinbTaThl W3YUEeHHS aTOMHOTO Afpa YKa-
3BBAIOT HA TPAHWI(bl NPUMEHUMOCTH KBAHTOBOH MEXAaHUKH, W
AfepHas (QU3HKaA CTpeMUTcA K LoBoil ee opMe — K penATH-
BHCTCKOIl KBAHTOBOH MeXaHWKe W K HOBOMY COJiep/KaHMI0 NO-
HATHA 06 2JIeMEHTAPHBIX YACTHIAX, HX UPEBpAlleHUAX N
B3anmMoeficTBHAX .,

MaremaTnka 3aMeHWJIAa HANIAAHEE NPEICTABICHAA 0
3ApaBeIil U3MUECKUN CMBICT, KOTOPHIH TacTo MO3BOIAI Ipa-
BHJILHO ONEHUBATH PE3YILTATHL ONMBITA. 3/{PABbIil CMBICH — 3TO
KOHHEHTPUPOBAHHBIA ONBIT mpomuioro. B rakme mepmofsi, Ko-
TOPHIE CHeQYIOT 3a paJUKalbHON HepecTpoiiKoil crapelx IIo-
IATHIT, KaK 9TO MMeeT MecTO B COBpeMeHHOH KBaHTOBOIl Me-
XauuKe, 3/paBblii cMbica M (Pu3HUECKAT MOJAeIb — OMACHBIE
ITyTeBONUTENN, KOTOpbie MOryT 3aBecTd B TymuK. [fosTomy
HeJIb3A NPOTUBOHOCTABIATL UX MaTeMaTHYECKOH TPAKTOBKC
HOBBIX TipoOieM, KoTopad [aeT Bcerga BEPHBIE, JOTHYECKU
Heln3be:RHBIE BBIBOOB M3 HoBoH Teopunm. MareMaTwuecKmit
METOJ{ B COUETAHHMU C OIBITOM — UCIBITAHIOE opy/de dm3u-
1ecKoro ucesesoBanust, Ia onpeflerenspix dravax pa3BHTHSA
HayK: eMy [oMoramoT (QusIrieckne MOJICJH, KOTOPHie HeH3-
(eIKU0 OJTHOCTOPOHIIIT.

OO beKTUBHBIN aHANU3 COBpEMEHIoil (U3MKH MPUBOJUT CO
Beeit yOeAMTENbHOCTHIO K BHIBOMY, UYTO OHA BHOBL M HPUTOM
¢ TOJHOH 0YeBUTHOCTHI0 MOATBEPIRAAET BCE OCHOBHBIE II0JIO-
JKeHNA MUANEeKTHYECKOTO MATepHajm3Ma M TE BHIBOABI, KOTO-
pste 40 der Hasax chenan Jlemmm.

M Bce ke MMeHHO U3 cOBpeMeNINOil QUIMKM HIealHCTHI
CTPeMATCA M3BJeYb NOBOAH B HOJNB3Y CBOMX B3rIAnon. He-
MAJIyI0 OYTAHUIY BHOCHT HednncTmIeckas Gpuiocoduna B yMEl
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GypryasHO#l WHTENINTEHIHHE, M0JL3YACh 1e00EYHOCTI0 MLl
TEOPUH OTHOCUTEJIHHOCTH.

Bunors o mavama mamero crojietns (U3MKa CBA3BIBAJA
moHATHe (u3mdeckoii marepuun ¢ Maccoit rena. Temepn MbI
3HAeM, YTo Macca SBJISAETCA Mepoil DHepTHm, 3HaeM, UTO U
ayameTad vueprug obmamaer maccoil. Macca Tema Memdercd,
Koljla H3MelsAeTcs 3alac ero SHeprud, MOJOoOHO TOMY, Kan
MOKET H3MEHAThCS TeMIeparypa wim fasieHme. Ilepenocurs
3TO HOBOE OIpPEeNeHHE MAacChl Ha NPEKHCe ee HOHHMAHHE
Kak Mepsl QUangeckoil MAaTepPUH HIUM KOIUYECTBA BelleCTBA
u 3aTeM Jalee na gmiocodckoe TOHATHE MAaTepuu KAK 00b-
CKTHBHOH DeallbHOCTH BHEITHEro Mupa — SHAYHAT, CO3HATEIbHO
oOMaHBIBaTH YHTaTENsA. CIOCOGHOCTD DHEPTHH IEPeXoNUTh 0T
OJHOTO PEaJbHOTO 00'bEKTAa K MPYTOMY, COOTBETCTBEHHO H3MEC-
HAA UX Maccy, 0YeBHAHO, He MMeeT HHYEro oO0LIero ¢ OTpH-
IaHAEM PEaJbHOCTH MaTepHANTBbHOTO MHUpa BHE HAUIETO CO-
3HAHMA. ITU 3a0Jy:RICHUA pasrpoMua no komia B. W. Jlenun.

Huanexruyeckuil MarepuajusM He TONbKO JoIycKaerT, 110
i rpebyer IPOABIEHUN N3MeHAEMOCTII U DBOJIOIUH BEIECTBA.

OBCYMIEHUE KHUT'N
«OCHOBHBIE ITPECTABJIEHUA
COBPEMEHHOW OU3NKUN» *

Ilarsnecar mer moeil susuHm B PU3KKEe 03HAMEHOBAJIHNCH
IOTOKOM HOBHIX OTKDHITHHl M BBHI3BAHHBIX 9TUMU OTKDPBITHAMIL
HOBBIX mpeficraBieHnii. OKasanoch, 9T0, MPOHUKHYB B T.Iy-
OuHH BelllecTBA, MBI OOHADYMKMIM TAKHE CBONCTBA, KOTOpbie
ne yxmapeBajucs B pamkum XIX . Ilpmmutocs stm pamknm
pasIBHHYTH U IpeJCTAaBIeHHUA CYIIECTBEHHBIM 06pasoM H3Me-
mnTh. B pesynbrare MOABIIIACH HOBAS CHCTEMa IIpeCTaBIle-
HPil 0 Mexanu3me sBJeHHI W 06 OCHOBHBIX CBOHCTBAX Tex
IIPOTECCOB, KOTOPHE MPOTEKAIOT B ATOMHOM MHUpe.

Hosbie uaeu, KoTopbie 6blIm BHAYANE OTPAHMIGHBI HHTE-
pecaMi Y3KOTO Kpyra (JU3HMKOB, CTalH Bce UIMpe NPOHHKATL
B Apyrme obaacTm, TPEHJIC BCEIO B XHMHIO, B HIGKEHCDIBIC
1po6aemel, ¥ 6MOOIAIO U T, A.

* /I3 BCTYNHMTENLHOTO cJIOBA HA 3aceflaHuM Y4enoro comera JIDTI.
cocroapmemcsa 21 ampens 1950 r. m moceamiemHOM ofCysKTenHIo
kanrn A, @. Wodbde. — Cm.: Mockosuenso H. A., Openkesv B. A.
Wz mayudoro nacmemus A. @. Wodde. — Bompocrr guaocodmm,
1080, Ne 12, c. 138—140.
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