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of fundamentalization of education are shown in this article. We defined that
realization of principle of fundamentalization of knowledge is effective in the process of
studying physics of the solid state. This discipline carries out generalization
of theoretical bases and practical questions during training of masters of physics
in higher pedagogical educational establishments. We came to the conclusion that in
development of theory and methodology of teaching basic disciplines is yet
absent a tendency of fundamentalization of knowledge on the basis of forming of
professional competence.

Fundamentalization is expressed in the fact that in the system of mandatory training
courses includes the minimum number of them. Course of solid state physics is exactly that. It
is called upon to develop a holistic vision of the world, promote the integration of training
courses that have general worldview meaning.

As a result of our research, in the context of fundamentalization of education the
structure and content of one of the basic training courses in preparation of masters on a
speciality 8.04020301 Physics are determined, a self-educational specialized course on the
problem is developed. We have concluded that in the development of theory and
methodology of teaching basic disciplines there is still no fundamentalization tendency to
knowledge-based development of professional competences, which provide not only for
continuous replenishment of own knowledge in the affluent life, but also the formation of a
competitive specialist for the society, who is capable to transfer knowledge to the subjects of
study in the conditions of rapid development of production capacity and information and
communication technologies on time and on a proper scientific level.

Prospects for further research in this direction are connected with the implementation
of the approaches to the fundamentalization of the content of training and mobility
technologies of training in the conditions of a rapid accumulation of human knowledge.

Key words: fundamentalization, educational process, masters training, physics of the
solid state.
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METOAWNYHI OCOB/IUBOCTI BUBYEHHA CTATUCTUYHUX PO3NOAINIB
rNB66CA B KYPCI TEOPETUYHOI ®I3UKU

Y cmammi nposodumecsa Kopomkuli aHani3 memooduyHuUx ocobausocmeli 8UBYEHHS
cmamucmu4Hux po3nodinie [i66ca 8 Kypci meopemu4yHoi pi3uKu nedaeoeiyHo2o
YHigepcumemy, W0 MA€E 8axcsuse 3Ha4YeHHSA 8 hyHOameHmManbHiIl i npogpeciliHili nidcomosuyi
malibymHbo20 84Yumensa hisuku. EheKmusHOMY 3ACE0EHHKO 00HO20 3 K/AHOHOBUX MUMAHb
Kypcy cripuamume MAaKCUMAsbHA AAKOHIYHICMb Mamemamu4yHo20 anapamy, 4imkicme i
rnocnidosHicmb 8UK1A0Y HABYA/IbHO20 Mamepiany y 8i0nosidOHOCMI 3 102iKoto (1020 NOOAHHSA
32i0HO HAYKOBUX «Mepuwooxepeny.

Knryosi cnoea: makpockoniyHa cucmema, cmamucmuyHuli aHcambs, ep2o0uyHa
2inome3sa, yHKUiA cmamucmu4yHo20 po3nodiny, cmamucmu4yHa 8az2a, cmamucmuyHull
iHmezpan, ximiyHuli nomexyiann.
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MNoctaHoBKa npobnemu. Kypc TeopeTnyHoi i3k B cuctemi
npodecinHoi NiaroToBKM ManbyTHbOro BuMTeNs ¢isMKM 3ailimae ocobnumse
micue. Came Ha Moro 3acagax BigbyBaeTbCA CMCTEMATM3aLiA B CNPUMHATTI Ta
BifoOpaXKeHHi PisnyHMX ABUL, Yy NpoLeci iX Ni3HaHHA, POPMYETbCA HAYKOBUM
cBiTOrNAA i BiANOBIAHUI CTUAb MUCNEHHS, WNIPYHOTLCA IHTYILIA Ta KOMNeTeHU,i
ManbyTHboro ¢paxisua. PyHaamMeHTaNbHi HAYKOBI Ta MeTOA0NO0rIYHI 3HAHHSA, AKI
OTPUMYIOTb CTYAEHTU Nifg, YaCc BUBYEHHA LbOro Kypcy, CKAafatoTb OCHOBY iX
npodecioHaniamy, KOHKYPEHTOCMPOMOMKHOCTI Ta  MobinbHocTi. OpgHak
AOCATHEHHA MNPOrHO30BaHMX OCBITHIX pe3y/bTaTiB MNOTpPebye CUCTEMHOI,
NoCNiAOBHOI 1 LinecnpsamoBaHOi pob0TN Ha OCHOBI AiANIbHICHOrO, 0COBUCTICHO-
OpPIEHTOBAHOrO Ta KOMMETEHTHICHOrO nigxoais, Wo 3abesneyyBaTMMyTb HOBY
AKICTb Ni3HAHHSA, MUCNEHHA, HOBY AKICTb OCBIYE€HOCTi 0COBUCTOCTI.

Y po3nopaaKeHHi BWKNagaya Kypcy TeopeTU4YHOoi O i3MKU CbOoroAdHi
A0CTaTHbO PI3HOMAHITHOT HaBYa/IbHO-METOAMYHOT NiTepaTypu AK BITYNIHAHUX,
TaK i 3apybixkHMX aBTOpiB. He3BaXalouMm Ha METOAMYHY LiHHICTb iCHYHYMUX
BMAAHb, HEObOXigHICTb YAOCKOHANEHHA METOAMKW BUKNAAAHHA HAaBYa/bHOrO
KYpPCY 3a CydacHUX YMOB MOZAepHi3aLii BULWOI NegaroriyHoOi OCBITU B KOHTEKCTI
€EBPOMNENCbKMX BMMOI, MNOCUNEHHA YyBarm QA0 AKOCTIi (yHOAAMEHTaNbHOI i
npodecinHoi NiAroToBKM MambyTHIX yumTtenis Pisnku, ¢GopmyBaHHA iX
MEeTOA0/0MYHOT KYyNbTYPU, MOHITOPUHIY PIBHA HAaBYANbHUX AOCATHEHD € LLiI/IKOM
oyeBuaHow. CTBOpPEHHS yMOB, AKi 6 CNOHYKanu CTyAeHTiB A0 CaMOCTIMHOrO
MOLWYKY, CaMOPO3BMUTKY I CaMOBAOCKOHA/NEHHSs, CMNpUAAM  aKTUBI3aL,i
Ni3HaBaNbHOI AiANbHOCTI, 0BONIOAIHHIO METOA010rE HAYKOBOIO Mi3HAHHA € UM
He r0O/1I0BHMM 3aBAaHHAM Yy pobOTi Cy4acHOro BMKNagava neaarorivyHoro BuLLYy.

AHani3 aKTyanbHUX AocnigKeHb. [Npobnemam yaoOCKOHANEHHA 3MiCTy
¢i3NYHOI OCBITM Ta Ppi3HMM acnekTam ¢yHOAAMEHTanbHOI W npodecinHoi
NigroTOBKM  ManbyTHbOro BuuTena  ¢i3MKM  NPUCBAYEHI  AOCNIAMKEHHA
M. AtamaHuyKa, J1. bharogapeHko, |.borgaHoBa, O. byravosa, b.byaHoro,
. bywka, C.Benuyka, B.BoBkoTpyba, C.[loHuyapeHKa, O.IBaHWUUbKOrO,
A. KacnepcbKoro, O. KoHoBana, E.Kopwaka, O.JlaweHka, M. MapTHHIOK],
B. MeHpepeubkoro, HO.OpuwuHa, A.lasneHka, HO. MaciyHmnKa, B. CaB4yeHKa,
M. Cagosoro, O. Cepreesa, B. CeprieHka, H. CocHuubkoi, H. CTy4nHCbKOI,
b. Cyca, |. TuunHu, B. Wapko, M. lUyta Ta iH. Teopia Ta meTOoAMKA HaBYaHHA
Gi3MKM Yy BULLIM NeparoriyHin WKOAI OCTaHHIM 4YacoM PO3BMBAETbCA O0CUTb
iIHTEHCMBHO, MPO WO CBiAYUTb BE/IMKA KiNbKICTb 3axULEHUX AUcepTalifnHUX
npaub, MNPUCBAYEHMX YAOCKOHANEHHIO 3MIiCTy ¢PyHAAMEHTaNbHOI M ¢$axoBoi
NigroToBKM ManbyTHboro BuMtens ¢isMku. MNpoTte KOMMAEKCHI AOCNIAXKEHHS,
npucBAYEHi TEOPETUKO-METOAMYHUM 3acafaM HaBYaHHA Kypcy TeopeTuyHOoi
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¢i3nKn, Wo BigobparkaloTb Cy4vacHi igei M TeHAeHUuii pPO3BUTKY BULLOI
neJaroriyHoi OCBITU Ta A03BONAIOTb GOPMYyBATM NPOPECIiMHY KOMMNETEHTHICTb
ManbyTHIX yunTenis Ppi3aMKM Ha CbOrogHi MamKe BiaCyTHi. TOMy MeTOlO CTaTTi €
KOPOTKMMW aHani3a MeToauMyYHMX 0cCcobAMBOCTENM BMBYEHHA CTAaTUCTUYHMUX
po3noginis li66ca AK O4HOro 3 KAOYOBMX MUTAHb HABYAJIbHOIO KypcCy, LWO
notpebye camocTiMHOro TBOpYOro onpautBaHHA (abo MoXKe CcTaTM OCHOBOHO
AN PO3pPO6KKN iHAMBIAYANbHUX TBOPYMX 3aBAaHb) Ta MA€E BaXK/1MBe 3HAYEHHA B
byHAAMEHTaNbHIN | npodecinHii niarotosyi ManbyTHbOro BUNTENA Qi3UKMN.

Buknag oOcHoBHOro marepiany. Ha Haw nornag, edekTuBHOMY
33aCBOEHHIO CTyAeHTaMM i3NYHOI CYTHOCTI CTaTUCTUYHMX po3noginis lN66ca Ta
iX 3aCTOCYBaHHIO Mifg 4ac pPo3B’A3aHHSA MPAKTUYHUX | TEOPETUYHUX 3aBAaHb
CYY4aCHOi HayKM CrnpuUATUME MAKCMMA/IbHA JIAKOHIYHICTb MATeMaTU4YHOro
anapaTy, YiTKICTb Ta NOCANIAOBHICTb BMKNALYy HaABYa/IbHOro maTtepiany vy
BiANOBIAHOCTI 3 JIOFMKOK WMOro MOAaHHA 3rigAHO HAYKOBUX «MNEpPLUOANKEPEsn».
MeTtoan CTaTUCTUKM CbOrOAHI  LWIMPOKO BUKOPUCTOBYIOTb Y  BUPILLIEHHI
CaMUX PiI3HOMAHITHMX NUTaHb ¢i3MKM, OAHAK, AK 3a3Hauvae E. WpeaiHrep,
...y CTaTUCTUYHIN i3nui maemo, no cyTi, ogHy npobnemy: po3noain 3agaHoi
kinbkocTi eneprii E mixk N totoxHumun cuctemamm» [5, 16]. Y BupileHHi Lboro
3aBAaHHA 0cobMBe NPaKTUYHE 3HAYEHHA MatoTb Taki BUNagKku: 1) agiabatnyHo
i30/1boBaHa cuctema 3 (iKCOBAHOW €eHeprielo; 2)i3oTepmiyHa cucTema, fAKa
OOMIHIOETbCA €HEeprield 3 OTOYYHYMMKU TilaMM MEBHOI Temnepatypu, TobTo
cuctema, Wo nepebyBae B TepmocTaTi; 3) cuctema, fAKa OOMIHIOETbCS 3
OTOUYYHOUMMMU TiNAMMU SIK EHEPTIELD, TaK | YaCTUHKaMM, TO6TO nepebyBa€e 3 HUMK B
TennoBomy Ta AMdy3inHOMY KOHTaKTI.

Mepwnin BMNAAOK NPM3BOAMTb A0 TaK 3BAHOrO0 MIKPOKAHOHIYHO20
po3rodiny (KOAW [OCNioXKYIOTb aHCaMb/ib TOTOMHMX CUCTEM 3 OAHAKOBUMMU
eHepriamun, To6To PO3rNAAAETLCA MMOBIPHICTb PiI3HUX MIKPOCTaHIB 3aMKHEHOI
PIBHOBA)KHOI cucTeMu), ApyrMin BMNAAOK BiANOBIAAE KAHOHIYHOMY pPO3r100diny
(Konn pocnigyoTb aHcambnb KBasiHE3aNEKHMX NigcucTemM 3 PiSHUMMU
eHepriamu, Tob6To Po3rNAAaETbCA MMOBIPHICTb MIKPOCTaHIB CUCTEMMU 3 PI3HUMM
eHepriamu). TpeTin BMNAAOK NPU3BOAUTL [0 TaK 3BaHOMO 8es1UK020
KOHOHIYHO20 pOo3nodiny, AKWUM € Yy3arafibHEHHAM Mepwux ABOX (Koam
AOCNIAXKYIOTb aHCambb KBa3iHEe3aNeKHMX NiACUCTEM 3 PiSHUMU eHepriamu Ta
YMCNOM YACTMHOK, TOBTO PO3rNALAETLCA MMOBIPHICTb MIKPOCTaHIB CMCTEMM 3
Pi3HUMK eHepriAMM Ta YUC/IOM YacTUHOK). HaBeaeHi TepmiHn posnoainis 6ynu
3anponoHoBaHi Ax. N66com y 1901 p., AKMIA NiAKPeECNt0BaB, WO OCTAaHHI IerKo
nepexoasTb OAMH B iHLLIWIA, OCKINbKM HacnpaBAi MiXK Tilamu iaeanbHO NOBHOMO
0OMiHY He iCHYE, TaK caMo, fIK i He iCHye abCco/IOTHO i30/1bOBaHUX cuctem (yce
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3BOAMTbCA A0 TOro, NPOTArOM AKOrO iHTEepBasy Yacy MM PO3rIALAEMO CUCTEMY
Ta AKMMMU € ii BIiAHOCHI pO3Mipu cepes, iHWNX CUCTEM).

CyTHICTb CTAaTUCTUYHOIO METOAY MOro aBTOP BU3HAYaE TaK: «Mu moxemo
yABUTU cObi BE/IMKY KiNbKiCTb CUCTEM OAHAKOBOI MPUPOAM, ane pPi3HUX 3a
KOHirypaui€eto 1 WBNAKOCTAMM, AKIi BOHM MAKOTb Y JAaHUA MOMEHT. Mpu Lbomy
MM MOXKEMO MOCTaBUTU CObi 3aBAaHHAM He BiACTEXKYyBaTM MEBHY CUCTEMY
yepes yCclo NoCNiA0BHICTb ii KOHIrypauin, a BCTAaHOBUTK, AK Byae po3noaineHo
BCE YNCNIO CUCTEM MiXK PISHUMU MOXAUBUMWN KOHOIrypaLiamn Ta LWBUAKOCTAMM
B O6yab-AKMN MNOTPIOHWUIA MOMEHT, AKWO TakuMW po3noain 6yB 3agaHuK ans
iHWoro momeHTy 4Yacy» [3, 3]. Mpu ubomMy HeobXiAHO BBaXKaTW, WO KOXHA
cuctema aHcambato paHo YM Ni3HO 060B’A3KOBO NPOXOAMUTb YEepPe3 YCi MOXK/UBI
CTaHW, AKi NPUTaMaHHi iHWKM aHanoriyHum cuctemam. (Le npunyweHHs y 1871
p. J1.bonbumaH Ha3BaB ep2o0uyHow e2inome3ow abo 2inome3ow npo
piBHOPO3M00in MIKPOCKOMNiYHUX cmaHie cucmemu). | Hemae HeobxigHoOCTI
BBA)KATM BCi CUCTEMW CTAaTUCTMYHOIO aHCcambno peanbHMMKU. Hacnpasai, mu
MAa€EMO OAHY peanbHy CUCTEMY, IHLWI MOXKHA BBaXaTwn Il YABHUMM KONIAMM.

MiKkpoKaHOHIYHUU po3n0o0in (MKP). MNocTtaHOBKa 3aBAaHHA:
1. Po3rnapaerbca apiabaTMyHO i30/1bOBaHAa MaKpOCKOMiYHa cuUCTema, fKa
nepebyBae B CTaHi CTaTUCTMYHOI piBHOBarn (puc.1). 2. Ymcno 4yactUHOK N,
06’em V Ta eHepria E, cuctemun € ¢dikcoBaHnumun. 3. Tpeba 3HalTK PyHKUjO

CTaTUCTMYHOrO po3noginy (g, p) cuctemu, TO6TO MMOBIPHICTb TOrO, WO BOHA
MaTume eHeprito E,. Le 1 6yae MKP.

3rigHO eproagn4YHOi rinoTesn BCi MIKPOCTaHMU e
. . . . o L T = const,V = const,
PIBHOBAXHOI 3aMKHEHOI CUCTeMMU PiIBHOMMOBIPHI,
o . N = const, E(.(q,p) =FE,
TOMY 33 BE/JIMKMMW  iHTEpBaAn 4acy BOHA

T
B

npoxoaAuTMme 4epes3 YCi AOCTYMHI MIKPOCTaHMU,
nepebyBatouM B KOXKHOMY 3 HUX Yy CepeaHboMy Puc. 1. Cucmema &
OAHaKOBMIM 4ac. Y CTaHi CTaTUCTMYHOI piBHOBAru adiabamuyHiti 060a0HYi
cepegHi 3HayeHHsA OyAb-AKMX MaKponapameTpis

CUCTEMM HEe 3a/eXaTb Big Yacy N ToMmy QyHKLIA CTaTUCTUYHOrO po3noginy Ans
pi3HMX cTaHiB Byae dyHKUieto ii eHeprii, TO6TO: w(q, p)= w[E(q, p)]. KOHKpPETHMIA

e

BUrNAL GyHKUii posnoginy nmosipHocTen o(E) ana MKP MOXHa BCTaHOBUTY,
AKWO BpaxyBaTh, Wo E.(q,p)=E,=const Ta (AE/E,)—0. Uum ymosam
BiAMNOBIAA€E BigoMa B maTtemaTtuui denoma-gpyHkuia Adipaka (puc. 2) (Hacnpasg,,
ue He ¢YyHKLUiA, a CKOpille MO3HayeHHA, AKe byno BeBegeHo [ipakom), fAKy
BM3HaYaloTb TaK:

S(X—%,)=0 AKWO X # X,; S(X—X,)=00 AKWO X = X,;
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Y HawoMmy BMMNaZKy BOHa MaTUMe BUMAA: o(q, p)= const-é(Eq,p - EO). Po3nogainy
Burnagi S(E,, —E,) nokasye, wo ana MKP iimosipHicTe W(E) pisHuTbes Big,
HY/NA TiIbKWM A8 TUX MIKPOCTaHiB (g, p) CUCTEMM, B AKMX ii eHepris E,, Mae

3aflaHe 3HavyeHHA E, (puc. 3).
£() N w(E) |

1 olr-x,) I
JIK JIL
X, E,
Puc. 3. ymusHuu epagik

Puc. 2. Tpaghik 6 - pyHKYiT

E

0 X

MIKPOKAGHOHIYHO20 p03r100iny

3Ha4yeHHA KOHCTaHTM YHKLUIT po3noainy 3HaxoAaATb 3 yMOBM i
HOPMYBaAHHA constj&(Eq,p—EO)jle, 3BiAKM BUXoauTb: const=1/Q(E,), nOe

BE/INYNHY O(E,) HA3UBaOTb CMAMUCMUYHOIO 8G20H0 MAKPOCKOMIYHO20 CMAHY
cucmemu (BOHa BM3Ha4vae pas3oBuii 0b’em, aKkuii oxonne paszoBa NOBEPXHS
3apaHoi eHeprii E, = E,) [1, 41]. OKe, dyHKLiA CTaTUCTUYHOTO po3noainy Ans
MKP ocTtaTo4yHO Ma€e BuUrnaa;:
S5(E,, —Eo) "

Q(E,)
®disnuHa  BesMuMHa (g, p) Bigirpae  dyHAAMEHTasbHY poNb Y

o(d, p)=

CTAaTUCTUYHIN Teopii MaKpPOCUCTEM, OCKIi/IbKM BM3HAYa€E PO3MNOAiN iMOBIPHOCTEN
ONA 3HAYeHb 3MIHHMX q | p, AKI BiANOBIAAIOTL I MEBHOMY MIKPOCKOMIYHOMY
CTaHy. 3a AOMNOMOrOH OCTaHHbOI MOHa 3HaUTU cepedHE 3HayYeHHA byab-aKoi
¢i3nyHOi  BeNNYMHM (NapameTpy), WO XapaKTepusye 1i MNEBHUN CTaH:
L=[L(E)ofq, p)dr = [L(E)S(E—E;}E =L(E;). OcTaHHe pIBHAHHA € OAHMM 3

BaXX/IMBUX BNACTUBOCTEM O - OQYHKLji: iHTErpyBaHHA 1i pa3om 3 iHWO0
AOBINbHOIK (YHKLIEID AQ€E B MiACYMKY 3HA4eHHA Ui€i QyHKUii B Touui, Ae ii
apryMeHT A0pPIiBHIOE HYNO. MPpKU LbOMY BUKOHYETLCA OCHOBHA TEPMOAMHAMIYHA
BMMOra NpPO  3a/IeXKHiCTb  cepedHiXx  3HayeHb  Qi3UYHUX  BEAMYMH
(maKkponapameTpiB) Big eHeprii cucremu.

KaHoHiuyHuli  po3nodin  [i66ca  (KPl). TocTaHOBKa  3aBAaHHSA:
1. Po3rnagaetbca 3aMKHEHa MaKpocucTema, fAKa nepebyBae B CTaHi
CTaTUCTUYHOI PiBHOBArK Ta € YaCTUHOW 06’€EKTY BiAHOCHO BEAUKUX PO3MIipiB —
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Tepmoctaty (puc. 4). 2. Yucno T =const;,V =const; N, =const; E, =E(Q,P)
yactuHok N 1a  30BHIiWHI

napametpu (V,T) cuctemmn € N = const; E. = E(q. p)

.
dikcoBaHUMU. Mix cuctemoto i o
TEPMOCTATOM BinbOyBaeTbCA

eHepreTM4HMiA 0bmiH  (eHeprito Puc. 4. Cucmema 8 mepmocmami
B3aEMOAII MK  YaCTMHKamm
BBA)KAaEMO Ay)Ke Manoto). 3bepira€Tbcs 3arajsibHe YMUCAO YACTUHOK i MOBHA

eHepris KOMNAeKcy (cucTtema-tepmocTart): N = N, + N =const Ta
E=E, +E, =const. 3. Tpeba 3HaNTM GYHKLiO CTaTUCTUYHOrO po3noainy (g, p)
ONA CUCTEMM B TEPMOCTATI, TOBTO MMOBIPHICTb TOrO, WO BOHA MAaTUME EHEPTito
E. Le v 6yae KPT.

YpaxoBytouM Te, WO MaTemaTuyHe [O0BeAeHHA 3araJibHoro BMpasy
KQHOHIYHOro pPOo3MoAiNly B HaBYa/lbHO-METOAUYHIN NiTepaTypi BUKNAAEHO
AO0CUTb AOKNAAHO, 0BMEeXMMOCA aHaNi30M BiZoMUX PiBHAHDL [2, 270]:

a) QYyHKUiA CTaTUCTUYHOrO po3noainy Ana cuctemMu B TepMmocCTaTi:
o(E)=const-e *'?, pe 6 — MOOynb KAHOHIYHO20 pPo3nodiny. 3 ymoBu i

HOPMYBaHHA MAaeEmo: const:qe’E“ng)_lzllL TO6TO Z=Ie‘E’9dF, fe Z -

cmamucmuyHuli  iHmezpan abo Hmeepan 3a cmaHamu cucmemu. [AnA
3pquOCTi PO3paxyHKiB 6epyTb: Z=e’“"”’ p,e ¥ — cTana BeAMYMHA, WO MaE

6) rycTMHa MMOBIpHOCTEN ANA CUCTEMM B TepMOCTaTi:

o(E)=e""%; (2)

B) iIMOBIPHICTb CTaHy CMCTEMMW B TEPMOCTaTi 3 eHeprieto Big E go E+dE:

dW( ) \PE/Qd]—v ew E/HQ( )dE (3)

ae Q(E)E e dpasosrm 06’emom wapy Misk noBepxHAMM eHeprii Big E g0
E+dE. Ak 6auumo, pJocnigKyBaHa CUCTEeMA BHACAIAOK B3aemogii 3
TEPMOCTAaTOM Tenep MOXe MATUM He OAHYy eHeprito (Hanpuknag, E, Ak ana

MKP), a 3 neBHOIO MMOBIPHICTIO paA, ii 3Ha4YeHb.

AHani3 HaBegeHUX PIBHAHb MAE BaXX/IMBE Ni3HaBasibHE 3HAYEHHA, TOMY
HaBYa/NbHUIM  MaTepian, NOAAHMM  HWUXK4Ye, noTpebye 060B’A3KOBOI
CMCTeMaTM3aL,ii Ta TBOPYOro OCMUC/IEHHA CTYAEHTaMM.

1. Ockinbkn Z =const, rpadik KPI' 3rigHo (3) BM3HaA4yaeTbcA ABOMA
dyHKuiamm: Q(E) Ta e . Mepwa 3 HUX Ana ByAb-AKOi MaKpocucTeMM 3
BE/IMKMM YMC/IOM CTYMEHIB BiIbHOCTI WUBWAKO 3POCTAE 3i 36inblueHHAM E, npwu
LbOMY OCTAaHHE 3HA4YHO MOCUAIOETbCA 3i 30iNblIEHHAM 4YMC/AA YaACTUHOK

cuctemu. |HWa, HaBMakW, WBUAKO 3MEHLIYETbCA 3i 36inblieHHAM E, wWwo #
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06YMOBIOE 3aranbHUIA BUTNAL KPUBOI w(E)
po3noainy MmosipHoctet W(E) 3
O0CUTb TOCTPUM MAKCUMYMOM Y TOYL,i
E=E, (puc.5). LupuHa niky
HaCTINbKK mana NOPIBHAHO 3
BUCOTOW, WO Kpusy KPI moxHa 0 E
nopisHroeamu 3 O-¢hyHKuiero MKP.
IMoBipHiCTb CcTaHy 3 eHeprieto E=E

Puc. 5. I'paghik KaHOHIYHO20 po3r100iny

NPaKTUYHO [AOPIBHIOE OAMHMLi, MMOBIPHICTb BCiX iHWWX CTAHIB He3Ha4Ha.
3BiACH BUNIMBAIOTS piBHAHHA: E ~E,, Ta L~ L(E,, )~ L(E).

2. 3 popmynun (3) maemo BaxkamBy Bnactueictb KPl: y cuctemax 3
BE/IMKOIKO  KiJIbKICTIO YaCTUHOK BiAXW/NIEHHA BiA CTaHy 3 eHeprielo E,
3yCTPiYalOTbCA BKpah pigko. BigHocHa @naykTyauia eHeprii  peanbHOi
MaKpPOCUCTEMM CKNAAAE AysKe Many BenndunHy: 107° +107"°%. Lle o3Hauae, wo 3
iMOBipHicTIO, 6/M3bKOKO A0 AOCTOBIPHOCTI, MOXHa CTBEpPAKYBaTH, LWO
piBHOBAMHA MaKpocucmema 8 mepmocmami mamume ¢iKCO8AHY eHepeilto,
8iOXuseHHA 8i0 AKOI malixce HemMoxausi. BpaxoBytoun yaBaeHHA Npo $pa3oBui
NPOCTiP, MAEMO iHLWE TPaAKTyYBaHHA LbOro BUCHOBKY: 32i0HO KPI peanvHa
Makpocucmema 8 pieHoea3si binbwuli Yac nposooumse y Oyxce 8y3bKili 0b6aacmi

¢ha308020 npocmopy 8 oKoai E ., siodansawo4uce 8i0 Hei sKkpal pioko. Len

Hi.7
BMCHOBOK HaBOAWUTb Ha AYMKY NPO MPAKTUYHY HEMOPYLIHICTb APYroro 3aKOHY
TEPMOAMHAMIKM ONA MAKPOCUCTEM, MPUUYMHOKD AKOFO € BEAMYE3HaA Ki/bKiCTb
YaCTMHOK, 3 AKMX BOHM CKnagatotbcA. OTXKe, B3arani BUCHOBKWU CTAaTUCTUYHOI
TEeopii ANA MAKPOCUCTEM € LIJIKOM YiTKMMW, HE3BarKaloum Ha BWMNALKOBUM
XapaKTep pyxy OKPEMUX YaCTUHOK.

3. MopisHtotoun MKP 3 KPI 3a3HauMmo, WO OCTaHHIM € po3noginom 3
TOYHO 33Z,aHOK TEMMEPATYPOIO, afe HEBM3HAYEHOo eHeprieto, TobTo: A(T)=0;
A(E);to. 3a MKP 4iTKO ¢iKkcoBaHa eHepria cuctemu, Ta, OYEBUAHO,
HeBM3HAYeHO € Temnepatypa, Tob6To: A(T)=0; A(E)=0. Takum uUMHOM,
obudsa po3noldinu 00rnosHILHMb 00UH O00HO20 30 MeMmnepamypor ma
eHepeieto | epaHuyHo 3a N—>° (mobmo dna makpocucmem) KPI
Habauxcaemocs 00 MKP. IHaKwe, KaHoHIiYHUl po3nodin imosipHocmeli cmaHis

MOE Masna YyacmuHa b6inbwoi cucmemu 3 MiKPOKAHOHIYHUM po3r100inom.

4. Mooynb KPI moxe cny2yeamu MnOKA3HUKOM HaseHocmi abo
giocymHocmi pieHosaz2u Mix 08oma MakKpocucmemamu. AKLLO ABi i30TepPMiYHi
cuctemu,  OYHKLUIT  po3noginy AKMX MalTb BUMNAL @, = const-e &%) 13

E,/6,

w, :const-e‘( ), NPpuUBECTN B KOHTAKT, TO MiX HUMW NOYHETbCA eHeprequHMf/i
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0bmiH. PyHKUia po3noainy ob’egHaHOI cUCTEMU 3riAHO TEOPEMU MHOMKEHHS
,[5&)

MMOBIpHOCTE MaTUMe BWUIMAL: ©=wmw,=const-e \* »/. [na piBHOBaXKHMX
cuctem BenmumHa (E /6,)+(E,/6,) NOBWMHHA AMWATMCA CTasol, a A
36epeskeHHA NoBHOI eHeprii (E,+E,) Le MOX/IMBO TiZIbKU Yy BUNAAKY, KOAU
0,=0,. OTXKe, 32 TENNOBOr0 KOHTAKTy C/N1ab0 B3aEMOAIIOUNX PIBHOBAKHMUX
cuctem 3 ogHakosum moaynem ¢ Hosa ob’egHaHa cucTema Takox 6yge
nepebyBaTn B piBHOBA3i. Y BMNaAKYy TEN/IOBOTO KOHTAKTy CUCTEM 3 Pi3HMMU
MOAYNIAMMW, HANPUKNAL 6, > 6,, Mi*K HUMWN NOYHETbCA eHepreTMYHMN 06MiIH (Bif
cucteMu 3 BinblMM A0 CUCTEMWM 3 MEHWMM MOAyNAeM), Npu LbOMY HOBa
ob’eaHaHa cuctema BXe He byae nepebyBaTtM B piBHOBA3i. fIK Bigomo 3
TEPMOAMHAMIKM, TaKMMM CaMMMM BAACTUBOCTAMM BOJIOAIE abcontOTHA
Temnepatypa. Moaynb KPI' € napameTpom piBHOBaXHOi Makpocuctemu, To6To
BMUCTYMNAa€E 04HO3HA4YHOI PYHKLI€E ii cTaHy (BiH HE MoXKe ByTu Bia'emHUM). Yce
Le 003BOJISE BBAXKATU MOro CTaTUCTUYHMM aHa/Iorom abcontoTHOI TemnepaTypu
T, TOMy 6 HasuBalOTb CMAMUCMUYHOO memmnepamyporo: 6 ~T abo TouHiwe
0=KkT, pe k — ctana bonbumaHa. Y BignosigHocTi 3 umm dopmyna KPI ans
ryCTUHM imoBipHOCTEN (2) maTume Burnag: o(E)=exp[(¥ - E)/KkT].

5. 3 ymoBM HOPMYBaHHA OYHKLUIT po3noAiny MMOBIPHOCTEM MOXKHa
OTPUMATU HWU3KY BAXKIMBUX pe3ynbTaTiB. AK BIiAOMO, eHepria cuctemun €
GYHKLIEI BHYTPIWHIX NAapaMeTpiB — y3araibHEHUX KOOPAWHAT Ta iMMYAbCIB YCiX
yacTMHOK: E=E(q, p). Y CTaHi TepMOAMHAMIYHOI PiBHOBArM 3Ha4YeHHA BCiX
napameTpiB CUCTEMM 3aseXaTb /MwWe Bif, 3O0BHIWHIX nNapameTpiB 4,
(Hanpuknapg, ob6’emy V) i Temnepatypn T (abo moayns posnoainy €), To6TO:
E=E(4,6). 3anexHicTb eHeprii cuMcTeMM Big, 30BHIWHIX NapameTpis
obymoBntoe coboto nosaBy TaK 3BaHWUX 308HIWHIX CUs, 33 AOMOMOrOK fAKMUX
3[INCHIOETbCA B3aEMOAIA 3 Tinamu, WO 1i OTOYYHTb. [N KOHCEpPBATUBHOI
CUCTEMM 30BHILWHI CMAKM A, MOXKHa NpeacTaBuUTM Yepes3 NOXiAHI NOTeHLUiabHOI
eHeprii 3a BignoBiAHMMM NapameTpammn abo yepes NoxigHi NOBHOI eHepril:

A =0E, 104 =—CEIOA; A,=—CEIOA,;..; A, =—CEIDA,.

Mpn uybomy Mmixk napametpamu KPI mae micue HM3KA BaXKAUBUX
cniBBigHoweHb. [Onsa ix oTpumaHHA Tpeba npoaudepeHuitoBaT yMOBY
HOPMYBaHHA 3a 3OBHiLLIHiMVI napameTpamu:
iJ‘ew‘gEdF:ji(e Jd = I(a—\{j—ﬁ 0 dI'=0. Y makpocuctemax Aitoua
R 70

30BHIlUHA CMMa € CepelHbOK BE/IMYMHOW, AKY OepyTb 3a BCIM KaHOHIYHUM
aHcambnem, OCKi/IbKM OKPEMMUX CUA MU He po3pisHAEMO. Bpaxosyroumn
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3p06/ieHi  BUMLE  3ayBa)KEHHA, 3  OCTaHHbOI  GOPMYAM  BUXOAUT:
(0w184,),=(PEI24, ), =—A . TloximHa Big eHeprii cACTEMM 3a 30BHILIHIMM
napameTpamMm € y3ara/ibHEHOK CUJIOH0 3i 3HAKOM «MiHYC». OTXe, MM OTPMMasIK
BUpa3 4N1a cepeaHbOl TEpMOANHAMIYHOI Y3araibHEHOI CUIN Yepe3 napameTpu
KaHOHIYHOro po3snoginy. Ak 6aunmo, napametp ¥ He 3aneKuTb Big, ¢ Ta p, a
BMUCTYNae GYHKLIEIO 30BHILWHIX NapameTpis i TemnepaTtypu, To6T0: ¥ = ¥(1,,6).

Hani, pandepeHuiltoeEMo ymoBY HOpMyBaHHA 33 moaynem KPr:
oY

“} 0~ —(¥-E) we

Y-E
iJ'e 0 dl“:'[i e’ e ¢ dr=0, 3BIAKMK BUXOAUTD:
00, =00

= oY . .
E=Y-6 % . OTpMMaHe PIBHAHHA € CTaTUCTUYHMM QaHa/10rom BIAOMOTO 3

TepMoAnHaMikn pieHAHHA [i66ca-lenbmeonbya: U=F—T(8F/8T), ne U —

BHYTPIWHA eHepria cnctemu. NOpiBHIOKOYM OCTaHHI CMiBBIAHOLWEHHA, MAEMO

TAaKUM pe3ynbTaT, MNo-Neplle, BHYMPIWHA eHepzia cucmemu eucmynae ii

cepedHimM 3HAYEHHAM 30 KAHOHIYHUM po3nodinom: U =E = j Eo(E)dI" ; no-apyre,
r

Y=F, T06TO napamemp KAHOHIYHO20 po3rodiny ¥ B8UCMYNAE BiflbHOO
eHepeiero cucmemu (abo eHepeieto enbmeonbya). Y KpaiHbOMY BMMAAKY, KOU
¥ He 3aNeXuTb BiA TemnepaTypu, BuxoauTb W =E, TOBTO BifibHa eHepris
OOPIBHIOE cepeaHiln eHeprii cuctemm.

6. 3 YMOBM HOPMYBAHHSA TYCTUHW MMOBIPHOCTEN MAaEMO: ¥ =-kTInZ, ge
Z BUCTYNAa€E QYHKLIEID CTaHy CUCTEMM, WO 3aN€XMUTb Bif 3MiIHHMX 6 Ta A
(30BHiWHIA napameTp, Hanpuknag, V). 3HaAXOAKEHHA OCTaHHbOrO Mae€
0cob6mBe 3HAYEHHA B CTAaTUCTUYHIM ¢i3nui. 3a MOro A0ONOMOIOH MOMKHA
BU3HAYUTU ANA AOBINbHOI cucTtemu 1i BinbHY F Ta BHyTpiwHIO U eHeprii, a,
BPaxOBYIOUM BiLOMi 3 TEPMOANHAMIKM PiBHAHHA: p=—(0F /dV),, S=—(oF /aT),,
C,=—(6U/aT), 1 pag iHWKMX TepPMOAMHAMIYHMX NapameTpiB, LLO A03BONAE,
TAaKMM YMHOM, MNEPEKUHYTU CBOEPIAHWMA MICTOK MiK TEPMOAMHAMIYHUM i
CTaTUCTUYHMM ONUCAMM BNACTUBOCTEN MAKPOCUCTEM.

Benukuli KaHoHiYHuUl po3nodin [i66ca (BKPI). MNocTtaHOBKa 3aBAaHHSA:
1. Po3rnapaeTbca MakpocucTema, AKa € YaCTUHOW 06’€KTY BiAHOCHO BeSIMKMX
po3MipiB — TepmocTaTty (puc. 6). Komnnekc (cuctema-tepmocTat) y uinomy
BBAYKAETbCA 3aMKHEHMM i TaKMM, WO nepebyBae B CTaHi TepMOAMHAMIYHOI
pisHoBaru. 2. 3oBHiwHi napametpn (V,T) cuctemmn € dikcoBaHumm.
[Jocnig)kyBaHa cuctema K TepmocTaT OOMIHIOITbCA SK eHeprielo, TaK i
YacTMHKaMM (eHeprito B3aEMOAii MiX YAaCTUHKaMM BBAXKAEMO AYXKE Manolo).
36epiraeTbcA 3arasibHe YWUCAO YaCTUHOK | MNOBHA EHepris KOMM/EeKcy:
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N=N,+N.=const Ta E=E,+E.=const. 3.Tpeba 3HaliTh yHKLUjIO
CTaTUCTMYHOTO po3noginy (g, p) 4NA CUCTEMM B TEPMOCTATi 3i 3MIHHUM

YMCNOM YACTMHOK, TOBTO MMOBIPHICTb TOro, WO BOHA MaTMMe eHeprito E Ta
4yncno YactmHok N . Lle v 6yae BKPT.

- T =const;V = const;N = const,;E, = E (Q, P)
S Y TR UV PRI RS RIR
L |
L_I________‘—’_l

Puc. 6. Cucmema 8 mepmocmami 3i 3MiHHUM YUC/10M YACMUHOK

Ha ocHOBi HayKOBO-MeTOAMYHOI NiTepaTypu CTYAEHTU MalOTb pPeTesibHO
OnpauBaTM BiANOBIAHMW HABYANbHWUIK MaTepias, TOMy aHanoriyHo KPr
obmexknmocsa aHanisom Bigommx piBHAHbL [4, 63]:

a) BiNbHA eHepris cMcTeMU B TEPMOCTATi 3i 3MIHHMM YMC/IOM YaCTUHOK:
¥ =u N+ (V. T), ne u =@¥IN,),; = ximiyHuli nomeruian; y — eeaukuli
mepmMoOuHamivyHuli nomeHyian cucmemu (Moro 3mict byae 3’scoBaHO NisHile).

OYeBMAHO, LLO XiMiYHMIA noTeHuian < Mae 3micT NUTOoMMX (WO NpUNaAaoTb Ha
OZHY YAaCTUHKY) eHeprii, AKi NPUBHOCATb Y CUCTEMY YaCTUHKM pi3HOro copTy N, ;

6) ¢YHKUif CTAaTUCTUYHOrO PO3NOAINY ANS CUCTEMU B TepmocTaTi 3i
Y-E x+uN-E
3MIHHUM YMC/IOM YacTUHOK: w(E)=e ¥ =e ¥ ;

B) IMOBIPHICTb CTaHy CMCTEMM B TEPMOCTATi 3i 3MiHHUM YNCNIOM YACTUHOK
Y-E 7+uN—E

3 eHeprieto Big E 4o E+dE: dW(E)=e ¥ dI'=e “ Q(E)dE.

lNMpoaHanizyemo oTpumaHi piBHAHHA:

1. Benukuit TepmoguHamiuHmii  noteHuian  x(V,T,x) posnoginy
BU3HAYatloTb 3 YyMOBU HOpMyBaHHA BKPT. 3riaHO po3paxyHKiB MAaEMO pe3ynbTaT:

o M _E
y=-kTInZ, pe sennumHa Z :Ze”]‘e K'dl" Bigirpae ponab cmMamucmu4yHo20
N=0 I

iHmeepany 0na BKPI. 3 ypaxyBaHHSIM OCTaHHbOrO 3arasbHuUM Bupa3 BKPI

MaTunme BuUrnAaAa.
N-E oz N-E 1 N-E

2 MN-E
dW =eKT .e KT d["=e K .g K dfzze Kl dr.

2. CepegHe 3HauyeHHA BennumHn L(g, p,N) Ana cuctemu 3i 3MiHHUM
_ 0 x+iN-E
UMCNOM YaCTUHOK [AOPIBHIOE: L:ZIL(q,p,N)e K dr. Ak 6ayumo, BCi
N=0

BHYTPIWHI TepMOAMHAMIYHI NMapameTpu CUCTEMM BU3HAYAKOTb AK iX cepenHi
3Ha4yeHHA 3a BKPT.
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3. AHani3 i3nYHOro 3mMicTy BENMKOro TEPMOAMHAMIYHOIO noTeHuiany
BMMara€e po3paxyHKy MOro YaCcTMHHUX NOXiAHWUX Oy /dT , dy /v Ta Oy lou, ane
CNOYATKYy BWM3HAYMMO MOro MNOBHMW pgudepeHuian AK GYHKUii 3a3HAYEHUX
napameTpis. 3rigHo o3HayeHHA y(u,V,T)=¥-uN. lMapameTp KaHOHIYHOrO
po3noginy ¥, AK BigOMO, € BifibHOW eHeprieto cuctemun (W = F). Bpaxosytoun,
LLO OCTAHHA BWUCTYMAE XapaKTEPUCTUUYHOW OYHKLieo napametpis (T,V), T06TO
dF =-SdT - pdV , otprmaemo dy(z,T,V)=d¥ —Ndu=-SdT — pdV — Ndu, 3BigKku
BUXOAMUTb:

(exleT), ,=(6F/aT), ==S; (@x/V), ,=(6F eV ), =—p; (0x/ou),+ =—N

OT)Ke, 3HaHHA CTaTUCTUYHOrO iHTerpany Z A03BOJIAE BU3HAYNTU BEMKUI
TepMOAMHAMIYHMIA noTeHuian £, a Yyepes HbOro M YCi iHWI TePMOAMHAMIYHI
napameTpu cuctemMm 3i 3MIHHMM  4YMCAOM  4YacTMHOK. BKPI  wupoko
BMKOPUCTOBYIOTb  Nig, 4Yac AOCNIAKEHHA XiMiYHMX  peakuin, ¢as3oBux
nepeTBOPEHb, AABULL, AKi NPOXOAATb Ha NOBepxHi Tia Towo. Ocobaneum iHTepec
MA€E MOro 3aCTOCYBaHHA AN 3HAXOAXKEHHA pPOo3Moginy YacTMHOK 33
eHepreTMYHMMM CTaHaMM Y BUNAZAKY KBAHTOBOIO i4eanbHOro rasy.

AK BiAOMO, 3HaAHHA Ta BMiHHA NepebyBalOTb Yy AiaNEeKTUYHIN €AHOCTI,
B3aEMHO 36arayyloTb W [OOMNOBHIOKTL OAMH OJHOrO, TOMY 3aCBOEHHA
TEOPETUYHMX MaTepianiB Kypcy byae HanedeKTUBHIWIMM TibKM pasom i3
po3B’A3aHHAM BignoBigHUX 3aaa4. OcobanBy poab NpuU LbOMY CAig NPUAIANTY
aKTMBI3aLUil CaMOCTIMHOI pPO3yMOBOI AiANbHOCTI CTYAEHTIB, WO CNpuATUME
CUCTeMaTM3aLlii, PO3LWMPEHHIO N NOrMMbAEeHHID HAbyTMX 3HAHb, PO3BUTKY
Ni3HaBa/NbHUX i TBOPYMX 34iOHOCTEN, HABMYOK CAaMOOCBITU M CAMOKOHTpOt0. He
Cnif, 3acMy4yyBaTUCH, AKWO AeAKi 3adadvi He po3B’A3YHOTbCA CAaMOCTIMHO 3
nepwoi cnpobu; BupiwanbHy Ponb Yy iX pPo3B’A3aHHI, AK i B HaBYaHHI B3arani,
BiZlirpatoTb cua BOAi Ta NpauentobHicte. HaBegemo npuKknagm TMNoBMx 3a4au.

1. Opepxatn KPI 3a eHepriamu ana NiHIMHOro rapMOHIYHOIo OCLMNATOpPA
Ta 0BYMCIMTU CepefHE 3HayYeHHA oro eHeprii [8i0nosidb: w(E)=(1/0)eF’;
E=0].

2. Bu3HauMTM BHYTpiWHIO eHeprio E, cuctemn, WO BiANOBISAE
=(3N/2-1)9].

3. OujiHutn wupuHy AE T1a BigHOcHY wupuHy 6. KPT [8i0nogiob:

AE =20\3N72-1; 5, = AE/E,, =2/(J3aN/2-1)].

4. 3HaUTM MMOBIPHICTb TOrO, WO iAeanbHMK ras3 3 N YaCTUHOK, WO
3HAX04MTbCA B TEPMOCTATI 3 TemnepaTypoto T, Mae NOBHY eHeprito B iHTepBani

Mmakcumymy KPrI [g8idnosios: E

M.

1 (EYY? SdE
_ : 3, _ e 0 2=
(E;E +dE) [6idnosidb: dW (E) F(BN/Z)(@) e’ 1.
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5. Nokasatu, wo ans 6yapb-aKoro makponapameTpy L(g,p) cuctemu B

TepmocTaTti cripasegamemii Bupas: oL/d0=(L-L|E-E)/¢?, pe E=E(qp) -
raMinbTOHIaH CUCTEMMU.

BUCHOBKM Ta NepcneKkTMBM NOAANbLUMX HAYKOBUX PO3BifoK. [pouec
npodecinHoi NigrotoBKM ManbyTHboro BuuTena o¢isnkm nepenbavae
BUBYEHHA QYyHAAMEHTaNbHUX Pi3MYHUX TEOpPIN, A0 YnCna AKMX, beanepeyHo,
BIiAHOCATb TEPMOAMHAMIKY | CTaTUCTUYHY &i3nKy. OCTaHHA TpPagMUiiHO
AOCNIAXYE BNACTUBOCTI PI3BHOMAHITHUX MaKpocKoniyHmx o06’eKkTiB, TO6TO
TaKuX, WO CKAA[alTbCA 3 BesM4ye3HOl KiIbKOCTI YaCTMHOK. 3aCTOCYBaHHA
CTAaTUCTUYHUX METOAIB A0 MAKPOCUCTEM ICTOPUYHO CNPUANO TEOpeTUYHOMY
0b6rpyHTYBaHHIO OCHOBHWX MOJIOXEHb TEPMOAMHAMIKM Ta 3abesneumno ix
nornubneHnit aHanis. Ha Haw nornsg, epeKTMBHOMY 3aCBOEHHIO OAHOrO 3
KNIOYOBMX MNUTAHb KypCy TEOpPeTUYHOi ¢i3nKM cnpuAaTMMe MaKCMMasbHa
NAKOHIYHICTb MaTemMaTU4yHOro anapaTty, UiAICHICTb Ta NOCANIA0BHICTb
BUKNAOAHHA HaB4Ya/IbHOroO MmaTepiany y BignoBIiAHOCTI 3 NOTriKOK MOro
NOAaAHHA 3riAHO HAYKOBUX «nepliog)epen». 3 NnaCMBHOrO CNOXKMBAYa 3HaHb
CTYAEHT MAE NEepeTBOPUTUCA HA aAKTUBHOrO iX TBOPLUA, OCKiNbKKM cnpasai
dyHAAMEHTaIbHUM € came ocobucTicHe 3HaHHA. Y 3B’A3KYy 3 UMM 0C06AMBOTO
3Ha4YeHHA HabyBa€e opraHi3auis CcamMoOCTiMHOT HaBYa/AbHO-Mi3HAaBaAbHOI
pob0oTK, HagaHHA 14 TBOPYOro, AOCNIAHMUbLKOIO CNpAMYBaHHA. be3ymoBHO,
3aCBOEHHA TeOopeTUYHUX maTtepianie byae ePeKTUBHMM TilbKM pa3om i3
pO3B’A3aHHAM BigNOBIAHMX 33434 HAaBYAIbHOIO KypcCy.
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PE3IOME

LWkona A. B. MeToguueckmne ocobeHHOoCTH N3yyeHmsa CTaTUCTUYECKUX
pacnpezeneHuii rnbbca B Kypce TeopeTUyecKkoin GusmnKku.

B cmamee nposodumca Kpamkuli aHaau3 memoouyeckux ocobeHHocmel usy4eHus
cmamucmudeckux — pacnpedeneHuli [ubbca 6 Kypce meopemuyeckoli  pu3uKu
nedazoau4yecKko20 yHusepcumema, UMEWUX B8aXHOe 3Ha4yeHue 8 (yHOameHmanoHol u
npogheccuoHanbHOU nodzomoske byoyujeeo yyumensa usuku. IhpheKkmusHoOMy YC80EHUIO
00HO20 U3 K/H04YeB8bIX B0MPOCO8 Kypca crnocobcmeyem MAKCUMAAbHAA AAKOHUYHOCMb
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Mamemamu4ecko2o  annapama, Yemkocms U  [10C71e008amMenbHOCMb  U3/0M(EeHUS
y4yebHO20 Mamepuana 8 COOMBemcmeuu C /02UKOU €20 U3/0XEHUSA CO2/1aCHO
HAY4YHbIX «[1ePB8OUCMOYHUKOBY.

Knrouyesble c€noea: MAKPOCKOMUYECKAs cucmema, cmamucmuveckuli aHcambib,
apeoduyecKas euriomesa, yHKYUS cmamucmu4eckozo pacripedeneHus, cmamucmuveckul
8ec, cmamucmu4ecKuli UHmeapar, Xumu4deckuli nomeHyuarn.

SUMMARY

Shkola A. Methodological peculiarities of teaching gibbs’ statistical distribution in the
course of theoretical physics.

The article provides a brief analysis of approaches of teaching Gibbs’ statistical
distributions in the course of theoretical physics in pedagogical university, which is important
in basic and professional training of future teachers of physics.

The process of professional preparation of future teachers of physics involves the
study of fundamental physical theories, which include thermodynamics and statistical
physics. The latter traditionally investigates various properties of macroscopic objects, i.e.,
those that consist of a huge number of particles. Application of statistical methods to macro
systems historically contributed to the theoretical substantiation of the basic equations of
thermodynamics and provided them with in-depth analysis.

In our view, the efficient absorption of one of the key issues of the course of theoretical
physics will promote maximum brevity of the mathematical apparatus, integrity and consistency
of presentation of educational materials in accordance with the logic of their submission under
scientific «primary sources». From a passive consumer of knowledge the student must turn into
its active creator, because personal knowledge is really fundamental. In this sense special value
gets organization of independent educational-cognitive work, which is directed at creativity and
research. Of course, mastering of theoretical materials will be the most effective only together
with the decision of the relevant tasks of the training course.

Statistical methods are now widely used in solving various problems of physics,
particularly in such cases as: 1) adiabatic isolated system with fixed energy; 2) isothermal
system that exchanges energy with surrounding bodies with certain temperature; 3) system,
which exchanges with surrounding bodies both energy and particles, that is, they are in
thermal and diffusive contact. The first case leads to so called micro canonic distribution, the
second case corresponds to the canonical distribution. The third case leads to the so-called
big canonical distribution, which is a generalization of the first two.

The author analyses well-known equations considering the fact that mathematical
proof of the general expression of the canonical distribution in the academic literature is
sufficiently detailed.

Key words: macroscopic system, statistical ensemble, ergodic hypothesis, function of
the statistical distribution, statistical weight, statistical integral, chemical potential.
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