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Yacruna 1.
MouJiekyasipHa ¢giznka Ta HaYaaa CTATUCTUYHOI (PI3UKHU

IpeameT moJiexkyasipHoi ¢izukn. Macu atoMiB 1 MoJiekyJl. KimbKicTh peuOBUHU. ATperaTHUI

CTaH pe4oBUHU. MOJIeIb i7IealTbHOTO ra3y. 3aKoHU ijeansHoro ra3zy. bapomerpudna Gopmyna.
BunaakosBi moaii Ta BeJIMYMHH. ﬂMOBipHiCTB. Posnoain 'ayca. Makpockomiuamii i
MIKpOCKOMNIUHUI cTanu cucteMu. [locTynar piBHOMMOBIpHOCTI MikpocTaHiB. Epronuyna rinotesa.
Po3noain MakcBesa. Po3nozin monekyn 3a mBuakocTssMU. Busin posmoainy Makcsena.
XapakTepuCcTUYHI MBUIKOCTI MOJIeKyd. YacroTa ymapiB mMoliekyn o0 CTiHKY. YHCIO MOJEKyn y

pI3HUX AUISHKaX po3nonairy Makcsena. ExcriepumeHTanbHa nepeBipka po3noainy Makcsena.

@nykryamii. Binnocna BenmnumHa ¢uykryanid. Craructuuna Bara. EnTtpomis. ®opmyna
Bonsnimana mis enporii. Teopema HepHcera.

[Tonstrst mpo ancamOmi. Ancambab ['10ca, epronuyna rimotes3a, posnoauin ['i6ca, depwmi-
Hipaka, boze-Eiinmreiina, Makcenna-bonbimana. [Ipuniun getaabHOi piBHOBAry.

KinemaTnuHi xapakTepucTHKH MoJieKyJasspHOro pyxy. llonmepeunnii mepepis. CepenHs
JIOBXKMHA BUIBHOTO MpoOiry. ExkcrepuMeHTalbHe BH3HAYEHHS IONEPEYHOro Mepepisy 3ITKHEHb.
YacroTa 3iTkHEeHb. CepeiHsl JOBKMHA BUILHOTO IIPOOITY.

Tuck i TeMneparypa. OCHOBHE pIBHSIHHS KIHETUYHOI Teopii rasiB. BumiproBaHHS THCKY.
Tepmomerpu. MixkHapoIHA IPAKTUYHA IIIKaJIa TeMIIepaTyp. AOCOIMIOTHUI HyJIb TEMIIEPATYp.

Po3noain Bonbimana. O6rpyHTyBaHHA po3nonuty bonbimana. Cywmimn rasiB y MOCYAMHI.
CriBBiTHOIIIEHHS] MK po3noaiiamu Makcena 1 bonpiivana. Atmocdepu tuianet. ExcniepumenTansHa
nepesipka po3noziry bonbimMana.

Po3noaia eneprii 3a crynenssMu ¢Bo00u i 6poyHoBcbkuii pyx. Teopema mpo piBHOPO3MOI1T
KIHETHYHOi eHeprii 3a cTymneHsMu cBoOonu. bpoyHiBchkuit pyx 1 Horo ommc. OOGepranbHuit
OpoyHiBCcbku# pyx. EkcniepumeHTanpHe BUBHAUYCHHS cTallol bonbiimana.

I"'a3u 3 Mi2kKMOJIEKYJISIPHOIO B3a€EMOJIEN0 i pignHu. CHUITH MDXMOJIEKYJISIPHOT B3aeMoii. loHHui
3B's130K. KoBanentHuit 38's130k. Cuin Ban-nep-Baansca. CtpykTypa piauH.

YacTuna 2.

TepMmoauHamika

Hepmmnii npuHuun Tepmogunamiku. Podota. Teruora. Buytpimns enepris. @i3udHuiA 3MICT
niepioro nmpuHIMIy. @yHKIT cTaHy 1 iXHI MOBHI AudepeHiian. PIBHOBaXKHI 1 HEPIBHOBAXKHI ITPOIIECH.
OO60poTHI 1 HEOOOPOTHI MPOLIECH.

TemmoeMuicTp. TermmoeMHICTh iy TIOCTIHHOMY 00'eMi. TerI0EMHICTD TTPU OCTIHHOMY TUCKY IS
ineanbHOTrO rasy. PiBusuus Pobepra Maiiepa.

[Iporniecu B ineanpHux razax. [3o6apuunuii poriec. [3oxopuunuii mporiec. [3oTepmiunmii mporec.
AniaGariynnii pouec. [TomitpornHuii mporec. PIBHAHHS MOMITPONH.

JApyruii npunuun tepmoauHamiku. [{ukmiuni nporecu. Po6ota nukiny. KoedimienT kopucHo1
nii. Huxn Kapuo. Koeogimient xopucnoi aii muxmy Kapro. Teopema Kapno. pyruiit mpuHImm
TepMoarHaMiku y ¢popmyroBaHHsx Kenbina 1 Knaysuyca. ExkBiBasieHTHICTS opmysroBanb KenbBiHa 1
Knaysunyca. XonoaunbHa MalinHa.

AOcomoTHa TepMOAMHaMIyHa Iikana Temmeparyp. lloHarTs Big'emMHOi aOcomOTHOL
temnepatypu. Jpyra teopema Kapno. HepiBuicte Knaysmyca. Entpomis sk ¢yHKIis crany.
CraTUCTUYHUN XapakTep APYroro MPUHIUIY TEPMOJUHAMIKU. 3MiHA EHTpPOIii B HEOOOPOTHUX
nporecax. [Tapagoke ['i66ca. [Ipukinaay po3paxyHKiB €HTPOIIi 1 11 3MiH.

PeanbHi ra3u. BinxuieHHs BIacTUBOCTEH peajbHUX Ta3iB BiJl BJIACTUBOCTEH 17CaJIbHUX ra3iB.
Pipusinast Ban-gep-Baannsca, @i3udHMiA 3MICT CTaIMX, [0 BXOAThH 10 piBHAHHS Ban-nep-Baannca.
[3oTepmu Ban-nep-Baanbca. MetacTtabinbhi ctanu. [lopiBHSIHHS BUCHOBKIB 3 piBHSIHHS BaH-mep-
Baanbca 3 ekciepuMeHTaNbHUMU TaHUMH. BHYTpimHs enepris rasy Ban-nep-Baanbca.



Edext Ixoymns - Tomcona. udepenuianbuuii Ta interpansauit edpexru Jxoyns - Tomcona.
Edexr JIxoyns -Tomcona s razy Ban-nep-Baanbca. CkparuteHHs ra3iB. BiacTuBocTi peuoBUHM ITPH
HU3bKUX TEMIIEPATYpaXx.

®da3oBi nepexoau
Ilepexin 3 razomnoaiOHOro crany B piakuil. ExcniepumenTanbHi i3otepMu. KpuTnunuii cras.
O6nacts nByxdaszoBux craniB. Hacuuena napa. [IpaBusno Baxxesns. @a30Bi mepexou NEPIIOTO POTY.
PiBusanns Knanelipona - Knaysuyca. Kpucranizauis i1 ninasnenns. CyOmimaris. da3oBi giarpamu.
[Momimopdizm. Da3oBi mepexou IPyroro poay i iXHi MPUKIIAIH.

Yacruna 3

PinuHu Ta noBepxHeBi IBUIIA, KPUCTATU

BinpHa moBepxHeBa eHepris. [loBepxHeBuii HaTAT. YMOBA piBHOBara Ha IpaHMIl JBOX PIAMH 1
Ha rpaHUIll piIuHa - TBEpE T1I0. THCK MMiJ] CKpUBJICHOIO MOBepXxHet0. KaminspHi sBuia.

BunapoByBanHs 1 kuniHHs piiuH. CyTHICTh TMHAMIYHOI pIBHOBAaru Ha Mexi nap - piausHa. Tuck
HAaCHYEHUX MapiB MOOJIN3Yy CKPUBJIEHOI MOBepxHI pinuHu. Ileperpira piauna. byns0amkoBi kamepu.
Ilepeoxonomxena napa. Kamepa Binbcona.

Pinki po3unHy, ixH1 KUIbKICHI XapakTepucTHKU. PozunnHIcTh. Temnora po3unHeHHs. [neanbHi
po3uuHu. 3akoH Payns. 3akoH ['enpi. 3anexHicTe po3unmHHOCTI BiJ Temmeparypu. [lpuxiagu
HaWUOPOCTIIINX JlarpaM CTaHy O1HapHUX CyMILIEH.

OcmoTnuHuil TUCK. MexaHi3M HOro BMHUKHEHHsS. 3aKOHOMIPHOCTI OCMOTHYHOTO THCKY.
[IposiB OCMOTHYHOTO THCKY.

OCHOBHI SIKICHI BIZIOMOCTI IIPO CILIABH, TBEP/l PO3UHUHH .

IIpouecu nepenocy
Bunu nporeciB nepeHocy (TEmIonpoBiAHICTb, Tu(y3id, B's13KicTh). [Iponiecu nepeHocy B razax i
KOe(]iIi€HTH, 1110 XapaKTEePU3YIOTh IIPOLIECH IEPEHOCY B HUX.
®i3uyHi SBUIA B PO3PIILKEHUX ra3ax. BuzHaueHHs Bakyymy. Terutonepenaya, audysis i TepTs npu
Maiux TUckax. OCHOBHI BIIMIHHI PHCH SIBUII IEPEHOCY y TBEPJAUX TUIAX 1 pIAMHAX y MOPIBHSAHHI 3
SBUIIIAMU NIEPEHOCY B ra3ax.

Kpurepii oniHioBaHHSI 3HAHHA

1. ®daxoBe BCTyNnHE BUNPOOYBaHHS NPOBOAUTHCS Y (POPMI TECTY, SIKUW MICTUTH 35
MUTaHb, 3 HUX:
- 10 muTass no 8§ Oaitis;
- 10 muTass mo 6 6amis;
- 15 nuranb 1o 4 Ganu.

2. 3aranbHa ouiHKa (paxoBOT0 BCTYMHOTO BUNPOOYyBaHH 3a mmikaioro Big 100 mo 200
OaJiB po3paxoBy€eThCs 3a (POPMYIIOLO:

Omninka = (I11 + 12 + 113 + ... + I135),
ne [11, 12, T13 — Ganu 3a BiAMOBIAI OKpEMHUX 3aBJaHb €K3aMEHAIIHOTO OlIeTa.

Berynaukwy, sixi Habpanu 3a mkanoro 100-200 6amiB menmie Hixk 100 6aiiB, OTpUMYIOTh
HE3aJI0BUIbHY OLIIHKY Ta HE JOIyCKAIOThCA A0 y4acTl Yy KOHKYPCHOMY Bi1OOpi.



10.

PexomenpoBaHna Jjiteparypa
ba3oBa

David Tong. Lectures on Statistical Mechanics. — University of Cambridge, 2012.
David Tong. Lectures on Kinetic Theory. — University of Cambridge, 2012.

Kardar M. Statistical Physics of Particles. — Cambridge University Press, 2007.

bynsunpa O.®. Texniuna repmoauHamika: [linpyyH. A1 CTyA€HTIB €HEpr. CIell. BUILL.
HaBy. 3axiaangis. — K.: Texnika, 2001.

M. Abramowitz and I.A. Stegun. Handbook of Mathematical functions: With

Formulas, Graphs, and Mathematical Tables, Dover Publications, New York, 1965.

W.H. Press, S.A. Teukolsky, W.T. Vetterling, B.P. Flannery. Numerical Recipes. The Art
of Scientific Computing, Cambridge University Press, 2007.

E.A. Bender. An introduction to mathematical modelling. Dover Publications, New York,
2000.

M. Cross and A.O. Moscardini. Learning the art of mathematical modelling, Ellis Horwood
Ltd., Chichester, 1985.

J. France and J.H.M. Thornley. Mathematical models in agriculture. Quantitative Methods
for the Plant, Animal and Ecological Sciences, Cromwell Press, Trowbridge, 2007.

P. Turchin. Complex Population Dynamics: A Theoretical/Empirical Synthesis,
Princeton University Press, Oxfordshire, 2003.



Indopmauniiini pecypcu B InTepHeri, Bineo-aexuii

1. Mehran Kardar. Cropinka aBropa Ha caiiti MIT (Massachusetts Institute of Technology), o
MICTUTh BiJeo-nekuli 3 KypciB "Craructuyna Teopis yacTMHOK" 1 "CraTHcTU4YHA Teopis
nomi": http://www.mit.edu/~kardar/teaching/index.html.

2. David Tong. Cropinka aBropa Ha caiiti University of Cambridge, 1110 MiCTUTh KOHCTIEKTH
nexuii 3 kypeis "Craructuuna ¢izuka" 1 "Kinetuuna teopis'":
http://www.damtp.cam.ac.uk/user/tong/teaching.html.

[Iporpamy BCTYIHOTO iCIMTY 3 TUCHMILTIHU « TepMoanHaMiKay sl OCBITHBO-KBaJi(iKaliiiHoro
piBHS «Marictp» po3po0IeHO Ha OCHOBI YHHHUX MTPOTpaM 3 AUCLUILTIH

«Monekynsapaa  ¢izuka», «TepmonmHamika Ta craTHCTHYHa  (Qi3uKay Ta
«TepMoanHamMiKa eHEPTeTUIHUX CHCTEMY JUTSl OCBITHRO-KBaJTi(iKariitHoro piBH: «bakamaBpy.
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