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MHOYKTMBHO-UCTOPUYECKMM NOAXOA B MPOLLECCE MPEMOOABAHMSA
OU3UKKN ONnsd CTYAEHTOB MEOMUMHCKMX BY3OB
TPAHCOOPMALIMA OUIUYECKOTO MOHATUA

Xunbmarosmy B. H. (valentina-gr@yandex.ru)
YO «[poaHeHckuit rocynapCTBEHHbIM MEAMLMHCKUI yHMBEpCHTeT», poaHo, benapycs

B cmamve nokazana ucmopus 603HUKHOGEHU, pA36UMUs U MPAHCHOPMAYUYU OOHO20 U3 OCHOGHBIX NOHAMULL 8 KEAHMO-
6ol usuke — nromuocmu cocmoanuu. Paccmompenvt pabomul y4envix, 6HeCUUX OCHOBHOU 6KIAO 8 UCTIOPUIO PA3GUMUS
nousmus. Ilpusedenvt npumepsbl NpUMeHeHUs. ROHAMUSL 8 COBPEMENHOU PU3UKe.

Kniouegwie cnosa: niommocms cocmosanutl, UHOYKMUGHO-UCMOPpU4ecKull no0xo0, KeaHmosas usuxa.

Opraam3anus yae0HOTo mporiecca TpedyeT OT IMperno-
JlaBatelsieil MOCTOSTHHOW PaboThI MO yCOBEPIICHCTBOBA-
HHUIO METOJIMKH TIPETIOIaBaHus U3y4yaeMbIX JTUCIUILIMH,
BHEJIPEHHS WHHOBALMOHHBIX MEIArOINYECKUX TEXHOJIO-
I'Mi, TIPUMEHEHUs] HOBBIX ()OPM U METOJIOB B 00ydEHMH,
a TaKkKe, YTO HE MEHEe Ba)XKHO, MCIIOJIb30BAHMS TPau-
LIMOHHBIX METOIMK, KOTOPBIE YK€ YCHEIH XOPOIIo 3ape-
KOMEHJIOBATh Ce0s B MPAKTHUKE MEIarOTHIEeCKOil pabOoTEHI.
Paznoobpazue meTon0B U hopm 00ydeHHs ONpenesIeTCst
psioM (pakTopoB, KOTOPHIE XapaKTEPU3YIOT OCOOCHHOCTH
n3ydaeMbIx pasnenos ¢usuku. Ho Hepenko Bo3HHMKIIEE
B OJIHOW 00nacTh (M3WUKK MOHATHE TpaHCHOPMHUpPYETCS
U TIEPEeXOJUT B Apyrue o0JacTH Ha pa3HBIX UCTOpUYE-
cKuX dranax. VcTopusi BOSHUKHOBEHHSI M Pa3BUTHs (u-
3MYECKOTO TMOHSATHS HE IPOCTO IMO3BOJISET MPOCIEIUTH
HCTOPHIO PA3BUTHSA caMoil (pr3uuecKkoil HayKu, HO U pa3-
BUBaTh Ipoiiecc no3Hanus. Heocopum TOT (hakrt, uTo
MCTOPHYECKAasl COCTABIIIONIAs Mpoliecca 00yUdeHus Cro-
COOCTBYET Jy4IIeMy YCBOCHHUIO H3Y4aeMOTO MaTepHaia,
MIPUBJIEKAET HEMPOU3BOJIbHOE BHUMAHUE CTYICHTOB. JJIst
Hac 0COOEHHO Ba)KHO, YTO 3Ta UCTOPUYECKAs COCTABIISI-
IOIIasi OTpeJIeNIsla Talbl Pa3BUTHSL caMOi (PU3NIECKOM
HayKH.

Mamepuanot u memoowt

B xkauecTBe MarepuanoB HCIONB30BAIACH OPHUTHU-
HAJIBHBIC CTATbU MO0 HCTOPHM KBAHTOBOH MEXaHHKH.
YToOBI MPOCIICAUTH TPAHCHOPMAIIUIO TMOHATHUS TUIOTHO-
CTH COCTOSIHWIA, HAMH BBIOpAH HHIYKTHBHO-UCTOPUYC-
cknit moaxon. OCHOBHAS WAES MONXOAA COCTOUT B CBS3U
reHesrca (U3MYECKOW HAayKHM W CIOco0ax IOJIydeHUs
3HaHUii, BRIPAa0OTAHHBIX HAYKOH B TPOIIECCEC MO3HAHUS.
UYepe3 UCTOPUIO TIOCTHTACTCSA JIOTHKA, KOTOpask TIOMOra-
eT W3JIaraTh UCTOPHIO Haykw. KOHEYHO, NCTOpHS HAYKU
HE MOXXET CIY>KUTh OCHOBOH TOCTPOEHHUSI COBPEMEHHO-
ro Kypca (PM3UKH, HO OHa TIOMOTacT CPOPMUPOBATH IM-
MUPUIECKOC, TEOPSTHICCKOE M TBOPUCCKOE MBIIIICHHE,
MIOKa3aTh SBICHIE WM MPOLECC B JOTMYECKOM paKypce,
JIETYKTUBHO. OJMYyYuTh BBIBOJBL [loaxosn peanusyercs
B paMKaX KOHICHIIMU €IUHCTBA W IOJOOUS MPOIECCOB
TMO3HAHUSA U O00YYCHUS, N3JI0KCHHON B paboTax M3BECT-
HBIX yueHbIx-niegaroros — C.A. Illamopunckoro [19] u
I'"M. Tonuna [16].

[ToHsATHE MITOTHOCTH COCTOSTHUH SIBIISICTCS, HECOMHCH-
HO, B)KHBIM B COBPEMEHHOW (hM3UKE, TaK KaK HCIOIB3Y-
ercs BO MHOTUX €€ pa3aenax. Mctopust BOSHUKHOBEHHUS U
pa3BUTHSI TIOHATHS HHTEPECHA KaK B (PU3UYECKOM, TaK H
B UCTOPUYECKOM IIIaHe. [[oHsITHE TIIOTHOCTH COCTOSTHUN
— OJHO W3 OCHOBHBIX B KBAaHTOBOH (pM3UKE, OHO TpUMeE-
HSIETCS TIPU OTMCAHWUU CBOMCTB KBAHTOBBIX YACTHII, pac-
YeTe BEPOSITHOCTEH KBAaHTOBBIX MEPEXOJ0B, OMUCAHUU
AIIEKTPOHHBIX TPOIECCOB B KOHACHCHPOBAHHBIX Cpelax,
a TaKk)Ke TPOLIECCOB B3aUMOJCHCTBHUS KBAHTOBBIX CHCTEM

XKypran I'poJHEHCKOro TrOCYAapCTBEHHOTO

MeIUIMHCKOro yHuBepcurera Ne 1,

C 3JIEKTPOMArHUTHBIM H3inyueHneM. C pa3BUTHEM HayKH
IUIOTHOCTh COCTOSIHMI HayMHAaeT Wrpatrh BcE OOJBIIYIO
pOJIb B COBPEMEHHBIX HCCIICAOBAHMIX W HAMOJHATHCS
HOBBIM COZIEpKaHUEM. B cBA3M ¢ 3TUM mpencTaBisieTcs
LeNIeco00pa3HbIM MPOCIEANTh UCTOPUIO BOSHUKHOBEHUS
1 pa3BUTHS KOHLEMIUH TUIOTHOCTU COCTOSIHUMN C IIENIBIO
yJIy4IIeHUs Tpoliecca yCBOGHUs ydeOHOro Marepuana,
MOJJYEPKHYTh €T0_3HAYMMOCTh W MEKIANCIUILUTHHAPHBIN
xXapaxTep.

BriepBele TIOHSITHE TUIOTHOCTH COCTOSHHW OBIIO
BBEJICHO B ONTHKY. JopmoM Pameem ([[x. Y. Crparr)
B 1900 . B padore [8]. k. Y. CTpaTT — aHTIHIICKUNA QH-
3UK, OTKpBIBIIMI ¢ Y. Pam3aeM ra3 apros v nojry4nBIIni
3a 370 HoOenerckyro npemuro mo ¢usuke B 1904 r. Oc-
HOBHBIE pa0oThI Pasiest Mo MexaHuKe u (U3UKE OTHOCST-
csl K TeOpHUH KoJieOaHWH, OJJHUM U3 OCHOBOIIOJIOKHUKOB
KOTOpOIt OH sBnsierca. B 1871 r. oH BbIBeNT cooTHoIIE-
HUE MeXJly MHTEHCHUBHOCTBIO PACCESIHMS CBETa OYEHb
MaJIBIMH YacTHLAMH U [UIMHOM €ro BOJIHBI (M3BECTHOE
KaK 3aKOH paccestHus cBeTa Panest), KoTopoe 0OBsCHSET,
moyemy HeOo rosyboe, a 3akaT KpacHbId. Ony0auKoBai
ceimre 400 pabot 3a Goree 4eM IATHIAECAT JET CBOEH
HCCIEeI0BATENIbCKON NesiTeNIbHOCTH. Paneil, paccmatpu-
Basi OCHMJUIATOP (CHUCTeMa, coBepInaromias KojeOaHus)
Kak COOCTBEHHbBIE KOJIEOaHHUS MOJOCTH C 3ePKAIBHBIMU
CTEHKaMH, TPEUIOKHI TTOCUYUTATh YHCIO HOPMAJIBHBIX
Mox B k-mpocTpaHCcTBe A1 mOydeHUs (GOPMYITBI CIIEK-
TPaJbHOM IUIOTHOCTH JHEPruHM aOCOJIOTHO YEPHOTo
tena: (opmylia TpHuBeZEHa B COBPEMEHHOM 3aIlvch).
B ¢dopmyine mpucyTcTBYeT SKCHOHEHIIMAIBHBIA MHOXH-
Tens 0e3 TeopeTmueckoro obocHoBanus. B 1905 r. JI.
X. JIKuHC mpejIoKuil 3aKOH, BHEILIHE OYEHb MOXO0KUU
Ha (opmyity Parnest M Ha3BaHHBIN BIIOCIIEICTBUM 3aKO-
HOM Panes-/xuHca, KOTOPBIA UMeN BUJA: U CTall O3]~
Hee TPUYMHON TaK Ha3bIBAEMOH «yJIbTPa(HuOIETOBOMN
KatacTpodbl», Tak Kak ObUT OOBSIBICH CIPaBEUIMBBIM
Juid Bcex 4acToT [§8]. Bo MHOruX Hay4HO-NOMYJISIPHBIX
(bU3MUECKNX U METOJUUYECKUX M3JaHUSX MOXHO BCTpe-
TUTh MHEHHME O TOM, YTO MMEHHO «ylbTpaduoseroBas
Katactpoda» MOCIyKWIa PEIIAONM TOJTYKOM K CO3-
JIAaHUIO KBaHTOBOHU Teopuu. [To-BumuMomy, 3To ciiemyer
MIPU3HATH OIIMOOYHBIM, TaK KaK, BOSHHKHYB B 1905 T.,
OHa HE MOTJIa UTpaTh pEIIaloel pOJN B 3apOKICHUU
KBaHTOBOM TeOpHH, HayaBIIeil cBoi orcuet ¢ 1900 r. A
pabota Panest, Hammucannas B 1900 r., popmanpHO cTana
TIEPBOM, T/Ie TIOHSITHE TIOTHOCTH COCTOSTHUH OBLIO BBE-
JICHO B ONTHKY W MCIOJIE30BAHO IJIS TOTY4YeHHs HOpMYIT
B TCOPUH U3ITyUCHHUSI.

Crnemyromuii BaKHBIM IIar B Pa3BUTHH TOHATHA
IUIOTHOCTH COCTOSIHUM ObL caenan M. Ilimankom, KoTo-
PBIit BEIIBUHYII HJICI0 O HEOOXOIUMOCTH TIPEICTABICHHS
(a30BOro MpoCTpaHCTBA B BUJE AJIEMEHTAPHBIX SUCEK
pasmepom h. M. Ilnank — HeMeUkuid (U3UK-TEOPETHK,
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VYuebHbli mporecc

OCHOBOTIOJIOXKHUK KBaHTOBOW (usuku, naypear HooOe-
neBckoil npemun no ¢usuke 1918 r. Hayunsle Tpys!
[Inanka TOCBSAIIEHB! TEPMOIWHAMHKE, TECOPHH TEILIO-
BOI'O M3JIy4€HHUs, KBAaHTOBOW TEOPHH, CIIELUAIbHON TEO-
pHH OTHOCHUTEIBHOCTH, onTHke. [IpumMenuB k npobieme
PaBHOBECHOT'O TEIJIOBOIO U3Iy4EHUS! METOABI AJIEKTPO-
TUHAMUAKA W TePMOIWHAMUKH, [IaHK MONydniT 3aKOH
pacrpeieNeHus JHEPTUH B CIIEKTPe a0COTIOTHO YEPHOTO
tena (popmyina IlnaHka) U 000CHOBAT TOT 3aKOH, BBE-
IS TIPEJICTABIICHUE O KBAHTaX PHEPTUU. DTO JOCTIDKCHHE
TIOJIOXKHITO HAYaI0 PAa3BUTHIO KBAHTOBOW (DHU3UKH.

[TepBbie 3ameTkH O AeieHHH (Ha30BOr0 IPOCTPaH-
CTBa Ha DJIEMEHTapHbIE ssueiiku oTHOCsTCS K 1906 1. [11].
Uepes 5 ner, B 1911 r., [Inank BHOBb BepHYJICA K CBOEH
nnee B Hokmane [10], cnemannom Ha 1 ConbBeeBCKOM
KoHrpecce. Jlanee pa3BuBas CBOO rumnotesy, B 1916 r., B
ctatbe [9] oH pa3nokuiI (pa3zoBoe MPOCTPAHCTBO MOCPE]I-
CTBOM MHOXXECTBA OIIPEACICHHBIX THIIEPINIOCKOCTEH
(2f-1) Ha oTHenbHBIE SYCUKH, «IJIEMEHTApHBIE 00JACTH
BEPOSITHOCTHY, TAe f — "ncio creneneit cBoOOAbI.

B aroii ke padote [Inmankom Oblra paccMoTpeHa Mo-
JIeNTb  TApMOHWYECKOTO OCHIJUIATOPa C HECKOIBKUMH
CTETIEHSAMH CBOOOJIBI KaK JOMOJHHUTEIbHAS TPEIapHpo-
BaHHasl siuciika (pa30BOro MPOCTpaHCTBa. Takoe AeicHue
(ha3oBOrO MPOCTPAHCTBA HA JICMEHTApHBIC TYCUKH CHI-
TPajo ONMPEAESISIONTYI0 POJb B PA3BUTHH TOHITHS TUIOT-
HOCTH cocTosiHui. Pa3BuBas uneu llnanka o neneHun
(ha30BOr0 TPOCTpPAHCTBA HA 3JCMCHTApHBIC stuciiku, JI.
nie Bpoiinb, GppaHIy3ckuil GU3UK, paCCMOTPET PaBHOBEC-
HOE€ M3JIy4eHHE KaK ra3 CBETOBBIX KBAHTOB W INPHIIEI K
pacrpeeieHuIo SHepruu B popme 3akoHa Pasest-/IxuH-
ca, IJie B SIBHOM BHUJIC YK€ IMPUCYTCTBOBAJ WICH, PaBHBIN
IJIOTHOCTH COCTOSIHUH.

Jlyn ne Bpoiinb, oauH U3 co3pareneil KBAHTOBOU Me=
XaHUKH, TICPBBIM MPUIIIET K BBIBOIY, YTO KAXKIOU MUKPO-
YaCTHUIIE COOTBETCTBYET BOJHA. ETO pacyeThl BOIHOBBIX
CBOMCTB YaCTHII OBLTH TIOATBEPKIACHBI SKCIICPUMEHTAIb-
HO (mudpaxuus snexTpoHoB). Jlyu ne bpoitis — naypear
HobGenesckoii npemun 1929 r. no ¢usuke 3a OTKphITHE
BOJTHOBBIX CBOMCTB 3JeKkTpoHa B 1923 1..00 3TOM CBHIC-
TENBCTBYET ero padora [3].

1900r,

Jix. ¥, Crparr (nopa Paneit)
“Jamedanns N0 NoBoIY.
TAKOHA TIOAHOTD HATYHEHIE"

1901r, M. Maanx
") 3AKOHE PACTPENEACHUR
INCPIME 8 HOPMATHHOM
cnexTpe”

B pesynbrare ObUI MONyYeH 3aKOH ISl IUIOTHOCTH
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B mnonyyeHHOM BBbIpaXXEHHM MPUCYTCTBYET 4YIIEH,
OTIPEIENIATOTIH TUIOTHOCTE COCTOSTHIHA. TakuM oO6pa3om,
JI. ne Bpoiinb nepBbIM NPUMEHW MOHATHE TIOTHOCTh
COCTOSTHUH K aTOMaM.

[IpuHIIUNIIATHHBIM IaTOM B PAa3BUTHH TOHSITHS CTa-
ma pabora [2] C.H. bose, (naaniickuii GU3UK, OOUH U3
aBTOPOB 003€-dMHINTEHHOBCKON KOHICHCALUMH), HAllH-
canHas B 1924 r. B Hell ObIJI0 pacCMOTPEHO paBHOBECHOE
AIEKTPOMArHUTHOE M3TYYCHHE Kak ra3 (OTOHOB M IIO-
Ka3aHo, 4yTo (opmyna [Inanka 1id MIOTHOCTH SHEPTHU
CCTECTBCHHBIM 00pa30M BO3HHKAET KaK IMPOU3BEICHUC
Yyclia TOCTYIHBIX COCTOSHIIA Ha (PYHKIIUIO pacipeaesc-
HUS YaCTHII 110 SHEPTHAM M Ha SHEPTHIO OHON YACTHIIBL.
B nostygyeHHOM BBIpaKEHUU COJEPIKAICS HIeH, KOTOPBIN
BBIpa)Kal IJIOTHOCTh COCTOSIHUW. bo3e Tarke mokasarn,
gto (opmyrna [lmaHka IS CIEKTPATFHON TUIOTHOCTH
TEIUIOBOTO M3IIyYCHHSI MOXKET OBITh TIONy4eHa B paMKax
CTaTUCTHYCCKOI (pr3uky. Pa3BuBas MeTOM, MPEIIOKEH-
Hbli bose, A. DHHIITElH Hamucan padoThl, B KOTOPBIX
OBLJIO TIOJIO’KEHO HAYaJI0 CTATUCTUKN bo3e-DWHIITeHHA.

BaxHbIM 11arom B JajbHEMIIEM pa3BUTUH IOHSATHUS
ctana pabota [6] D. @epmu 1926 r., B KOTOPOil OH HC-
10JIB30BAJT [IOHATHE TUIOTHOCTU COCTOSIHUS Ul aTOMOB
TIPH IIOCTPOSHUH TEOPHUH OTHOATOMHOTO ra3a. A IMEHHO:
[IpY BBIBOJIE (hOPMYJT ISl pacueTa MIIOTHOCTH MOJICKYJI C
KMHETHYECKON 3Hepruel, exaiiei B uHTepsasue ot L 1o
L+dL B Touke X, y, z:

n(L)dL = n.dS =((222m)™ )/ i |NLdL(( 4™ ) [(1+ 4e™7))

e A=ae7(27rzv2mr2)/(kT)

Temneparypbl. MHOXHUTEIb (((2” )(2’")3/2 ) / " )\/Z

BBIPAXKAET IJIOTHOCTh COCTOSIHUI YaCTHI, UMEIOLIHX
Maccy.

B a10ii pabore depmu pa3padoTan CTATUCTHKY
rasa 4acTHil, MOJUUHSIONMXCs npuHiumny [laynu u
Ha3BaHBIX B €r0 YeCTh «(HEePMHUOHAMMIY», & CTATHCTH-

— (YHKIMSA TUIOTHOCTH U

19067, M. Iank
1-¢ wyganme “Teopis
TEMI0BOry HATY4CHHA™

1911r. M. MNmng

H THAOTEIA INCMENTAPHOTD
KBANTA AciicTeng”

MJI0THOCTH
cocTosinuii

1922-1923¢v, J1. ae Epoiims
"KeanTe, KNHCTHUSCKAR
TCOPHA TAIOB H NPHHLAT

Depua”

1924r. C.H. Bose

1926r. B. Meizendepr,
M. Bops, I. Hopman
"0 KBaHTOBOH MeXame, 117

1926r, 3. Gepun "0
KBANTOBAHIH WISATHHOTO
QIHOATOMHOMO rasa”

1927r. 3. Depust

1927r. B. leiiaenbepr
“CraicTiecksii MeTon

"0 HATAAHOM COMEPHAREN
KBAHTOROTEOPETHUCCKOR ONPEIECHIA HEKDTOPEX CBOHCTE
KHHEMATHEN H MEXAHHKNH aroma”

1927, I1. Jupax 1%46r. EM. NMapeean

"KeanToBas Teopus

"BepofTHOCTH CIONTAHNOID

TYMEHHA HA PAANONAC

Pucynoxk 1. — Bknao yuenvix é pazgumue nOHAMUA NJIOMHOCMU

cocmoanuil

118 Kypuan  I'pomHEHCKOro

"3AKOHE! TEMIOBOTO HATYHCHHA

L 1916 M. l”l-'_lanx 19167, A, itwurreiix
QuIHIECKAR CTPYETYPA “Henyckanne n
(azoBOro NpOCTPANCTEL”

TIOF OIS HNE HATYHCHHA M0
KBANTOBOM TEOPHA"

"3akon [Tnanka u renoTesa
CBETOBLIX KBANTOR"

ToCyaapCTBEHHOI0 MEAWIMHCKOI'0 YHHUBCPCUTETA Ne 1,

Ka TO3[Hee MOJy4riia Ha3BaHUEe (QYHKIIMH pacrpe-
nenenust @epmu-Lupaka. ['on coycers, B 1927 ., O.
depmu B cBoeil cnenytomeit padore [5] ucnonszo-
BaJ U TUTOTHOCTH COCTOSTHHN paHee IMONYyYCHHOE
BBIPAKEHHUE JIJIS1 aTOMOB C YYETOM JIBYX BO3MOKHBIX
CIIMHOBBIX COCTOSHHUM i anekTpoHa. OH ToKasal,
KaKiM 00pa3oM MOXKHO CTaTHCTHYCCKU BBIYUCIUTH
pactpenienieHne AIEeKTPOHOB BOKPYT sI/Ipa M PAcCUh-
TaTh C €ro MOMOIIBIO SHEPTHI0, HEOOXOAUMYIO IS
MOJTHOW MOHU3aIK atoMa. B ¢opmyrie ucnosb3yer-
Csl WICH, BBIPAKAIOUINHA TUIOTHOCTh COCTOSTHHU TS
9MeKTpoHOB. [10Iy4eHHYI0 CTaTHCTHYECKYIO MOJICIb
Ha3bIBalOT MoJiebi0 Tomaca-depMmu, MOCKOJIbKY Ta-
Koe ke pacrpeneneHue B 1926 r. He3aBUCUMO I0JTy-
g JI. Tomac. Cnenyer 3ameTuTh, 4to, Korna dep-
MH TIOCTPOWJI CBOIO TEOPHIO [B-paciiajia, BU CIEKTpa
OMpENEIIICS CTATUCTUYECKUM MHOKHTEJIEM, BbIpa-
JKAIOUIUM TUIOTHOCTh COCTOSIHUM. O. depmu — uta-
TMBSHCKUHA (Gu3uK, jaypeaT HoOemeBckoil mpemunu
1938 r., onuH U3 co3areie aTOMHOM OOMOBI.
Wurepecen u ToT (hakt, uro padorsl bose, DiiH-
mreiiHa, ®epmu u Jlupaka Hapsgy C pa3BUTHEM

—
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MOHATHS MJIOTHOCTH COCTOSIHUM COJIepKali BBIBOJ 3HA-
MEHUTHIX (PYHKIUH pacrpeiesieHns, U3BECTHBIX CEroj-
H Kak QyHKuuH bosze-DifHmreiina m depmu-/upaka.
B03M0KHO, MO3TOMY NOHSATHIO INIOTHOCTH COCTOSIHHUI HE
MIpUABaJIU TTIyOOKOTO CMBICTIA U HE pacCMaTPUBAIH €ro
OTJIEJIBHO.

B 1926 1. Beimna cratss [ 7] B. 'eiizen0epra coBmecT-
HO ¢ M. bopaowm u I1. MopnanoM, rae aBTOpel B paMKax
HOBOI KBaHTOBOW TEOPHHU MPOBEJIH pacyeT (QIyKTyauni
SHEPTUM JIEKTPOMArHUTHOTO M3IIyYCHUSI B IIOJIOCTH.
Jlnst BBIBOZIA MCIIONB30BAIOCH MOHSTHE IIOTHOCTH CO-
crosuuit. Eciu z dv — umcio coOCTBEHHBIX KoJebaHui
(stueex) u3 mHTepBana dv, MPUXOISIIMXCS HA €IUHHU-
ny obbema Tak, 4to E=(z, hvv)/(e"*T-1), comepkur
9JIEH Z , KOTOPBIA OMPENENSIETCS KaK IIIOTHOCTh COCTOS-
Huii. B. ['eit3en0epr — HeMelKuii GU3UK-TEOPETHK, OANH
n3 co3aareneil KBaHTOBOI MexaHMKH, Jaypeatr Hobenes-
cKoif mpemuu 1o ¢u3uke 1932 r. ABTOp MpUHIIHIIA HE-
OIPE/ICICHHOCTE U MATPUYHOTO BapUaHTA KBAHTOBOMU
MEXaHUKH.

®opMylly MIOTHOCTH COCTOSHUM It 2JEKTPOHOB
ucnonp3oBan I1. Jlupak, KOTOpEI OImyOIMKOBAI CBOIO
paboty [4] B 1927 r. I1. lupak — anrnuiickuii Gpusnk-te-
OpeTHK, OAMH U3 cOo3/JaTesiell KBAaHTOBOM MEXaHMKH,
naypear HoGeneBckoit npemun no ¢usuke 1933 r. On
pa3paboTasr KBaHTOBYIO CTaTHCTHKY (cTaTHCTHKa Depmu
— Jlupaka), pelaTUBHCTCKYIO TEOPHUIO JBHKECHHUS DJICK-
TpOoHa — ypaBHeHHUe Jlupaka, npeicKka3aBIIyIo IO3UTPOH,
a TaKKe aHHUTHISIINIO W POXKACHHUE Tap. 3alouil oc-
HOBBI KBAaHTOBOH 3JIEKTPOANHAMUKH U KBAHTOBOW T€O-
pun rpasutari. OH BBEJ NPEACTABICHUE O MOJIE KaK O
Ha0Ope KBAHTOBBIX OCLMJUIATOPOB, ITOKa3ajl IOSBICHUE
IIPU TAKOM PacCMOTPEHNH CIIOHTAHHBIX MIEPEX0/I0B U HC-
MOJIB30BaJl MJIOTHOCTh COCTOSIHUH 3JEKTPOMArHUTHOLO
TMOJIS JUISL pacueTa BEPOSITHOCTU CIIOHTAHHBIX IIEPEXOI0B.
Jupak nomyumst GpopMyity BeposTHOCTH KoddduimeHTa
MOTJIOIMIEHH. 3/1€Ch B SIBHOM BHJIE MIPUCYTCTBYET ILIOT-
HOCTh COCTOSIHHS, XOTS aBTOP HE NMPHUMEHSI 9TOT Tep-
MUH, a ONPEAENsUl ero KaK «YUCIIO CBETOBBIX KBAaHTOB
B elMHMIIE 00BbEMa, PaBHOE PHEPIHU BOJIHBL B €AMHMIIC
o0Bema, IelIeHHON Ha YHEPTUI0 OTHOLO KBaHTay [4].

Co BTOpO#l monoBUHBI XX B. cTajla CTPEMHUTEIHHO
pa3BUBATbCS HEPENATUBUCTCKAs KBAHTOBAs dIEKTPOIU-
HaMUKa. 3HAUUMOM U UHTEPECHOM B 9TOM CBETE SIBUJIACh
pabora [12] E.M. Ilapcenna 1946 T., rae aBTop HUCIOJIb-
30BaJI MOHSATHE IJIOTHOCTH- COCTOSIHMNA. B 3To0it pabore
[Tapcenn BnepBble ykasai, 4TO BbIBeieHHOE PasieeM BbI-
pakeHne AJIsl TUIOTHOCTH COCTOSTHHUN 3JI€KTPOMArHUTHO-
T'0 TOJIS CTIPaBeINBO sl CTIIONIHON HEeOTrpaHW4YeHHON
cpenbl. B ciydae e HEOJHOPOIHBIX Cpeji HE00X0IMMO
UCIIONIB30BaTh JAPYIWE COOTHOLICHUS, SIBHO 33al0IINe
CBOICTBa BJIEKTPOMArHUTHOTO M3JIyYCHUSI B pacCMaTpH-
BaeMoii obsactu mpocrpaHcra. OHAKO OH HE MOJIb30-
BajJCd TEPMHHOM «IUIOTHOCTh COCTOSIHMI». IIpumenu-
TENBHO K 3JIEKTPOMArHUTHOMY TIOJII0 MHOTHE aBTOPHI B
TOT TIEPHUO]I BPEMEHHU HE MCIOIB30BAIIM 3TOT TEPMHH, a
MOJIB30BATIICH BBIPAXKEHUEM «IIJIOTHOCTh MOMA», «IHUCIO
MOJl B €IUHMYHOM HMHTEpBaje», «CyMMa IO BCEM BO3-
MO>KHBIM cOCTOSIHUAM noJis» U T.11. E.M. Ilapcenn — ame-
PUKAHCKUH (DU3UK, OTKPBIBIIMHI SIBICHUE MAarHUTHOTO
pe3oHaHca B BellecTBe, Jaypear HobeneBckoil mpemun
1952 r.

Opnako yxe B 1961 r. P. ®@eitaman B [17] ymotpe-
6JIeT TEPMHH «IIJIOTHOCTH COCTOSTHUI» NMPUMEHUTEIHHO
K (¢oronam. B kuure [18] OH, BEIUUCIISASA YUCIIO KOJIeOa-
TEJILHBIX MOJI Ha €ANHHILy 00beMa B MOJIETH aOCOIIOTHO
YEpHOTO TeJa, MOKa3al, 4TO «(OTOHBI OMPENEITIOTCS
Kak CTEeIeHb BO30YXKAEHHs MOJbI, TO3TOMY HX IIepe-
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Y4eOHsIit mporecce

CTaHOBKY HeJb3s PacCMaTPHUBATh KaK HOBOE COCTOSIHUE!
(doToHBI HepaznMUMMBD». Ha 5TOM OCHOBaHa KBaHTOBas
cratuctuka. B [18] P. ®elinmaH Takxke HCIOIb30Bal pa3-
JIOKEHUE HAa HOPMAJIbHBIC MOJBI KOIEOAHUsI KpUCTalIa
JUIs1 OTIpeieIEHUs TEIJIOEMKOCTH TBepAoro rena. P. deii-
HMaH — aMEepUKaHCKUI ydeHbI, aypeat HobeneBckoi
npeMuu 1o gusuke 1965T., oquH U3 co3maTeneil KBaHTo-
BOM 3JIeKTpoAMHAMUKU. V3BECTEH Takke Kak aBTOp WMH-
TepecHemmero Kypca pusukn — «PeliHMaHOBCKUE JIEK-
uH 1o (u3uKe», peopmMarop METOJOB HPEIOIaBaHUs
(¢u3nKH B By3e.

Ha coBpemeHHOM dTarnie B (M3HMKE TBEPIOro. Tena
IUIOTHOCTb COCTOSIHUM JJIs1 2JIEKTPOHOB U JIBIPOK B 3JIEK-
TPOHHOU MOACUCTEME KPUCTAIUIA SIBIIIETCS  XOPOILIO
ompeneneHHoN (u3ndeckoit BenmnmanHoH. TImoTHOCTE co-
CTOSIHUI €CTECTBEHHBIM 00pa30M BXOJHT BO BCE BBIPa-
YKESHUSI TS pacdeTa KOHICHTPAIMA CBOOOIHBIX JIEKTPO-
HOB ¥ JIBIPOK B 30HE NPOBOJAMMOCTH M BaJICHTHOH 30HE,
JUISL OTIPEJICNICHNs] CKOPOCTH CHOHTAHHBIX U BBIHYXKJICH-
HBIX MEX30HHBIX MEPEeX0/0B, I pacueTa BEpPOSTHOCTU
paccesHMs KBa3UYaCTUL[ APYT Ha APYyTe, HA KOJIeOaHUsX
pemeTKn M Ha APYTHX Ne(eKrax KPUCTAUTHUECKOi pe-
LIETKH. DJIEKTPOHBL M ABIPKH SBJISIOTCS (EPMHOHAMH U
nouuHAOTCS npuHIuny Ilayau: B ofHOM cocTOsSHMU
MOKET HaXOJUThCA TONBKO OfHa yacTuua. [Toatomy noa-
CUET AOCTYITHBIX COCTOSTHUH ABJIAETCSI HEOOXOJMMOM ITpo-
LEAYPOIl ITPU ONIMCAHUU BCEX YHOMSHYTHIX MPOIIECCOB, a
CJI0’KHOCTB 30HHOHU CTPYKTYPBI, pa3Indie Macc dIEKTPO-
HOB W JIBIPOK, M3MEHEHHE PasMEPHOCTH IMPOCTPAHCTBA
B HAaHOCTPYKTYpax BBIHYXJAIOT SIBHBIM 00pa3oM BBIIIH-
CBIBATh BBIPAXEHUS IS IUIOTHOCTH COCTOSAHUI. OnHUM
13 TPOSIBICHUH KOHEYHOCTU IIOTHOCTH 3JIEKTPOHHBIX
COCTOSIHMI B METaJlIe ABISIETCS OTCYTCTBHE PACCESHUS
9JIEKTPOHOB B COCTOSIHUM HIKE YpOBHsI DepMH, Tak Kak
3JIEKTPOH HE MOXKET PaccesThCs B 3aHAThIE COCTOSHUS. B
pesyibpTaTe STOro B MeTaljax MpH HU3KUX TeMIepary-
pax, KOrjia O4eHb Majo YHCIIO 3JIEKTPOHOB C SHEPTHEH
BhIIIE YPOBHSI DepMH, 3JIEKTPOHBI «HE 3aMEYar0T» IPYT
Jpyra, HECMOTpsl Ha IUIOTHYIO YHAaKOBKY M OJJHOUMEH-
Hble 3apsiabl. OHO M3 NMEPBBIX NPUMEHEHUH TIIOTHOCTH
AIEKTPOHHBIX COCTOSHUN W cTaTHCTUKH DepMu ObIIO
o0bsicHenue A. 3oMmmepdenbaoM [13] HU3KOH AIeKTPOH-
HOW TEIUIOEMKOCTH METAJJIOB NPHU BBICOKOM BKJaJIe B
TEIUIONPOBOAHOCTD. M3MEeHEHNE CKOPOCTH CITOHTaHHBIX
MIEPEXO/I0B B CIOXKHBIX CPEJax U €€ 3aBUCUMOCTh OT I'e-
OMETPUYECKOI0 PACIOJIOKEHHUS] HCTOYHHUKA H3ITy4EHUS
103BOJISIET 0OOOIINTH MOHATHE TUIOTHOCTH COCTOSIHUM B
OIITHKE Ha CHIILHO HEOTHOPOIHBIE CPEJIBI ¥ BBECTH ITOHS-
THE JIOKAJIbHOU IIJIOTHOCTHU COCTOSIHUM.

BaxxHbIM 3TanoMm B pa3BUTHM MOHITUS CTaNO JOKa-
3arenbeTBO npasui cyMMm C. bapaertom u P. Jloynonom
B 1996 1. Teopema bapuerra-Jloynona copmymnupoBana
MPaBUJIO CYMM ISl JIOKAJIbHOM MJIOTHOCTH COCTOSIHUM U
yKazana IpaHHUIbl BO3MOXHOTO H3MEHEHHUS IUIOTHOCTU
(hOTOHHBIX COCTOSIHHU B CIIOKHBIX cpeaax [1]. Bemmko
BIIMSHHE JIOKAJIBHON M MHTETPaIbHOM IMIIOTHOCTH COCTO-
SHUI Ha TEIJIOBOE MCITyCKaHNE, KOMOMHAIIMOHHOE U P3-
JIEEBCKOE paccesiHue CBeTa B HAHOCTPYKTypax [15].

Pe3ynomamut u oocyscoenue

Hcxons u3 BBINIEH3I0KEHHOTO, MOKHO C YBEPEHHO-
CTBIO KOHCTaTUPOBATH TOT (AKT, YTO MCTOPHUSI BO3HHUK-
HOBEHHS M PAa3BUTHS TOHATHSI INIOTHOCTH COCTOSIHUM Ha-
cuuteiBaeT 0ojee 100 ner. [TogBUBIINCE B ONTHKE, OHA
OblIa IIepeHeceHa B KBAaHTOBYIO TEOPHIO, 3aTeM — B CTa-
TUCTHYECKYI0 PM3UKY U (pu3mKy TBephoro tenma. Ilo3n-
Hee cTal HaOmoJaThcs OOpaTHBIM TpoOIecC: pa3BUTHE
(U3MKHM TBEPIOTO Teja OKa3ajio oOpaTHOe BO3/CHCTBHUE
Ha OIITHKY.
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YEeCKHM acCIleKT BO3HHKHOBCHUS H pa3Bu-
THSA OOHOI0 M3 BOXHEUIINX W KIIOYEBBIX
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Pucynok 2. — Tpancpopmayua nonamus niomuocmu coCmoAHuil

B xoHIIE TpomIToro BeKa MIOTHOCTh COCTOSIHUI B OII-
THKE CTajia IPEeIMETOM UCCIICIOBAHMS B CBSI3H C OOIIEH
KOHIIEMIMEHN CO3/1aHnsl UCKYCCTBEHHBIX CPEJl C yIpaBJs-
€MOIl BEpOSITHOCTHIO KBAHTOBBIX ONTHUYECKUX MpOLEC-
coB. B mocnennee necarmnerre 0000IIEHNE TOHATHS
IJIOTHOCTU COCTOSIHUM B KBAHTOBOW 3JIEKTPOJMHAMHKE
CJIOHBIX CPEJl CTUMYJIUPYET MHTEHCUBHOE pa3BUTHE Ha-
HO(OTOHUKH U (HOTOHHOH WHKCHEPUH.
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MOHATUN B KBAHTOBOM MEXaHUKE, BbIJEIH-
JIM €ro MEXIUCIHUIUIMHAPHBIN XapakTep,
ONpEAENIWIN POJib B Pa3BUTUU COBPEMEH-
HOM (QU3MKH. DTOT MaTepual MOXKET OBITh
UCITIONB30BaH TPENoAaBaTeNIIMU  BBICIIECH
LIKOJIBI Ha 3aHSTUH 110 OCHOBaM KBAaHTOBOM
MEXaHUKH JUIsl CTYJIEHTOB MEAMLIMHCKUX BY30B. [lpume-
POM TOMY MOXeET CTaTh bepkiieeBckuii Kypc (HU3HKH, a
WMEHHO KBaHTOBOH (pu3uku [14], KOTOPBIHA IpH H3I0XKe-
HUU MaTepHalia OTBOAUT BEAYILIYIO POIb HCTOPUIECKOMY
aCIEKTy BO3HHMKHOBEHHS UAEH KBAaHTOBOM MEXaHUKU U
JaeT 3HAYNTEIbHOE KOJMUYECTBO CCHUIOK HA OPUIMHAIb-
HBIE KJIACCUYECKHE PAOOThI yUCHBIX.
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INDUCTIVE-HISTORICAL APPROACH IN TEACHING PHYSICS FOR MEDICAL STUDENTS
TRANSFORMATION OF PHYSICAL CONCEPT
Khilmanovich V..N.

Educational Establishment “Grodno State Medical University”, Grodno, Belarus

The article presents the history of appearance, development and transformation of one of the fundamental concepts of
quantum physics - density of states. The works of scientists who-have-made a major contribution to the history of the concept
are considered. The examples of application of the concept in modern physics are given.
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