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Yacrtuna 1.
MouekyasipHa pizuka Ta HaYaIa CTATUCTUYHOI (Pi3UKH

IIpeameT mosiexkyasipHoi pizukn. Macu atoMiB 1 MoJieKyJ1. KUTbKiCTh pedOBHHU. ATperaTHHMA

CTaH pe4oBUHHU. MoJIenb 11eanbHOTo ra3y. 3aKoHH ifieanbHoro ra3zy. bapomerpuyna ¢popmyna.
BunaakoBi nmoaii Ta BeJIMYMHH. ﬁMOBipHiCTB. Posmonin INayca. Makpockomiuamii i
MIKpPOCKOMIYHUNA cTaHu cucteMu. [locTynaT piBHOMMOBIpHOCTI MikpocTaHiB. Eproauuna rinoresa.

Po3noain MakcBena. Po3nonin mMonekyn 3a MBHIKOCTAMU. BuBin posnoxiny Makcsena.
XapakTepuCcTUYHI MBUIKOCTI MOJIeKyJ. YacTtoTa ymapiB MoJiekysn 00 CTiHKY. YHCIO MOJEKyn y
pi3HUX JiNsHKax po3nonainy Makceena. ExcriepumenTansHa nepeBipka po3noairy Makcsena.

Onykryarii. BinnocHa BemnumnHa ¢uykryanid. Cratuctuuna Bara. Enrtpomis. ®opmyna
bonerimana mist entpomnii. Teopema Hepucra.

[TonstTss mpo ancamOii. AncamOab [i0ca, eproguuna rimoresa, posnoaiau ['i6ca, depmi-
Hipaka, bo3e-Eitnmreiina, Makcsemna-bonsumana. [Tpuniun geranbHO1 piBHOBArH.

KinemaTu4Hi XapakTepUCTHKH MoJIeKYJsipHOro pyxy. Ilomepeunuii nepepi3. Cepenns
JIOBXKMHA BUIBHOTO Tpo0iry. ExcriepyuMeHTanbHe BH3HAYCHHS TOMEPEYHOTO IEpepildy 3IiTKHEHb.
YacTtora 3iTkHeHb. CepeHs TOBXKUHA BIJILHOTO MPOOITy.

Tuck i Temneparypa. OcHOBHE PIBHSHHSA KiHETHYHOI Teopii rasiB. BUMipiOBaHHS THCKY.
Tepmomerpu. MibkHapoIHa TPAKTUYHA IIIKaJa TeMITepaTyp. AGCOTIOTHUI HyJIb TEMIIEPATYD.

Po3noain Bonbsimana. OOrpyHTyBanHs po3nomiuty bompumana. Cywim rasiB y mocynuHi.
CriBBimHOIIEHHS MK po3noauiamMu MakcBena 1 bonbiimana. Atmocdepu uaneT. ExcniepuMenTanbHa
nepesipka po3nozainy bonbimana.

Po3noais eneprii 3a ctyneHsiMu ¢cBo001u i 6poyHoBcbkMii pyx. Teopema mpo piBHOPO3MO 1T
KiHeTHYHOi eHeprii 3a cTymneHsMu cBoOomu. BbpoyHiBChKuil pyx i1 Horo omuc. OOGepTanbHUMA
OpoyHiBCchbkUi pyX. EkciepuMeHTanbHe BU3HAUeHHS cTajoi bonblMaHa.

I"'a3u 3 MisKMOJ1eKYJISIPHOIO B3aEMOi€I0 i pinuan. Crimi MiDKMOJIEKYIIIpHOI B3aeMo1ii. [onHMi
3B's130K. KoBanenTHuit 38's130k. Cvuin Ban-nep-Baanbca. CtpykTypa piauH.

YacTuna 2.

TepMmogunamika

Mepmmnii npunuun repmoanHamikm. Po6ora. Terutora. BHyTpimHs enepris. @i3udHuii 3mict
nieporo npuHiuy. @yHkKIii cTany 1 iXHI OBHI Audepen tiany. PiBHOBaXHI 1 HEpiBHOBaXKHI TIPOIIECH.
O06opoTHI 1 HEOOOPOTHI MPOIIECH.

TermoeMuicTb. TermmoeMHICTb iy TIOCTIHHOMY 00'eMi. TermIoeMHICTb IPU IOCTIHHOMY THCKY IS
ineansHOTO Ta3y. PiBHsHHS PobepTa Maiiepa.

[Iporiecu B ineanbHuX ra3ax. [300apuyunuii poriec. [3oxopuynHmii mporiec. [30TepmivHuiA mporiec.
AniaGatuunnii iporiec. [omitporHuii nporiec. PiBHAHHS mosiTporny.

Jpyruii npuHoun tepmoauHamiku. Lukniuni npouecu. Po6ora nukiy. Koegiient kopucHoi
nii. Hukn Kapuo. Koeodiuient kopucnoi nii nuxiny Kapno. Teopema Kapno. [pyruil nmpunummn
TepMoIrHaMiKu y popmyiroBanHsx Kenpsina 1 Kiaysuyca. ExBiBanenTHicTh popMmymntoBanb KenbBiHa i
Knaysunyca. XonoauibHa MalinHa.

AbcomoTHa TepMOAMHaMiYHa IuKajga Temmeparyp. IlloHATTs Big'eMHOI aOCOMIOTHOI
temneparypu. Jpyra teopema Kapuo. HepiBnicts Kiaysuyca. Entpomis sik ¢yHKuis crany.
CraTMCTHYHUI XapakTep APYroro NpUHLUUIY TEpPMOJMHAMIKH. 3MiHAa €HTpomii B HEOOOPOTHHX
npouecax. [Tapagoke I'i66ca. [Ipukinanu po3paxyHKiB eHTpOIIi 1 1i 3MiH.

PeasibHi rasu. BigxusieHHs BIacTUBOCTEH peajbHUX ra3iB Bijl BIACTUBOCTEH i7ealbHUX Ta3iB.
PiBusinas Ban-nep-Baanbsca, ®i3udHmil 3MICT cTanux, 110 BXOASTH 0 piBHAHHS BaH-nep-Baanbca.
[3orepmu Ban-nep-Baanbca. MeractabinbHi ctanu. [lopiBHSHHS BUCHOBKIB 3 piBHAHHS Ban-znep-
Baanbca 3 ekcniepuMeHTaIbHUMU JaHUMU. BHYTpiHs eHepris razy Ban-nep-Baanbca.



Edext xoymns - Tomcona. Judepenuiansuuii Ta inrerpansuuii edpexru xoyns - Tomcona.
Edexr JIxoyns -Tomcona mist razy Ban-nep-Baanbsca. CkparieHHs ra3iB. BiacTuBocTi pe4oBUHM IPH
HU3bKUX TEMIIEpATypax.

®da3oBi nepexoan
Ilepexin 3 razomnoaiOHOro craHy B piakuil. ExcniepumenTanbHi i3otepMu. Kputnunuii cTas.
O6nacts nByxdaszoBux craniB. Hacuuena napa. [IpaBumno Baxkesns. @a30Bi mepexou NEpIIOTO POIy.
PiBusanns Knanelipona - Knaysuyca. Kpucranizauis i nnasnenns. Cy6mimanis. ®a3oBi giarpamu.
[Monimopdizm. ®a3oBi mepexoau Ipyroro poay i IXHi MPUKIIAIH.

Yacruna 3

PinuHu Ta noBepxHeBi ABHIA, KPHCTAJIH

BinpHa moBepxHeBa eHepris. [loBepxHeBuii HaTAT. YMOBa piBHOBara Ha I'paHMIN JBOX PIAMH 1
Ha TPaHUL piJrHA - TBepe Ti10. THUCK MMiJ CKpUBIIEHOIO oBepXHeto. KaniisapHi sBuina.

BunapoByBanHs 1 kuniiHHs piiuH. CyTHICTh JUHAMIYHOI PIBHOBArd Ha MeXI nap - piauHa. Tuck
HAaCHYEHUX MapiB MoOIN3Y CKPUBJIEHOI MOoBepxHI1 pinuHu. [leperpita piauna. bynb0OanikoBi kamepu.
[lepeoxonomxena napa. Kamepa Binbcona.

Pinki po3umHy, iXHI KUIbKICHI XapakTepUcTUKH. Po3unnHICTh. Tennora po3unHeHHs. [neanbHi
po3uuHH. 3akoH Payns. 3akon I'enpi. 3ayiexkHicTh PO3UMHHOCTI BiJ Temmeparypu. Ilpuknaau
HaWOPOCTIIIMX Jlarpam cTaHy OlHapHUX CyMIIIeH.

OcmoTnuHuil THCK. MexaHi3M HOro BMHUKHEHHS. 3aKOHOMIPHOCTI OCMOTHYHOTO THCKY.
[IposiB OCMOTHYHOTO THCKY.

OcHOBHI SIKICHI BIZIOMOCTI IPO CILJIABH, TBEPAl PO3UYMHH .

IIpouecu nepenocy
Buau mporieciB nepeHocy (TemonpoBiaHicTb, 1udy3isd, B's13kicTb). [Ipouiecu nepeHocy B razax i
KOe(]IiLlIEHTH, 1110 XapaKTEPU3YIOTh MPOLIECH IIEPEHOCY B HUX.
®i3uyHi sIBUILA B PO3PIILKEHNX ra3ax. BusHauenns Bakyymy. Ternonepenaya, qudysis i TepTs npu
Maiux Tuckax. OCHOBHI BIIMIHHI PUCH SIBUIII IIEPEHOCY y TBEPAUX TUIAX 1 piAMHAX y MOPIBHSAHHI 3
SBUIIAMU NIEPEHOCY B ra3ax.

Kpurepii ouiHIOBaHHSI 3HAHHS

1. ®daxoBe BcTynHe BUITPOOYBaHHS IPOBOJIUTHCA Y (POPMI TECTY, IKUI MICTUTh 35
MUTaHb, 3 HUX:
- 10 murass 1o 8 Oana;
- 10 murass o 6 Ganu;
- 15 nuranb 1o 4 Ganis.

2. 3aranbHa OLIHKa (paxOBOIr0 BCTYITHOTO BUIIPOOyBaHHs 3a mkanoto Bij 100 no 200
OaJiiB po3paxoBY€ETHCS 32 POPMYJIOIO:

Omninka = (I11 + 112 + 113 + ... + I135),

ne I11, I12, I13 — Ganwm 3a BIANIOBIII OKPEMUX 3aBJIaHbh €K3aMEHaIIHOTO O1yIeTa.
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10.

PexomeHngoBaHa Jitepatypa

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.

Bynaunpa O.®. Texniuna repmonuHamika: [ligpydH. Ui CTyI€HTIB €HEpr. CIell. BHILL.
HaBd. 3akianis. — K.: Texnika, 2001.

M. Abramowitz and [.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.



Indopmauiiini pecypcu B InTepHeri, Bigeo-iekuii

1. Mehran Kardar. Cropinka aBropa Ha caiiti MIT (Massachusetts Institute of Technology), o
MICTUTh BiJeo-nekuli 3 kypciB "Craructuyna Teopis yacTMHOK" 1 "CTaTHcTH4YHA Teopis
nomi": http://www.mit.edu/~kardar/teaching/index.html.

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

[Iporpamy BCTymHOro icnuty 3 AMCHUIUTIHU «TepMoauHaMika Ta MOJIEKYJIIpHA (i3UKa» JUIs
OCBITHBO-KBaJTi(hiKaIifHOTO piBHS «MaricTp» po3po6JIeHO Ha OCHOBI YMHHHX MPOTPaM 3 JUCIHUILTIH
«MonekynspHa ¢isuka», «TepmomuHamika Ta CcTaTUCTHYHA  Gi3UMKa» Ta
«TepmonuHamika eHEpreTUYHUX CHCTEM» ISl OCBITHRO-KBaiikariiHoro piBHs «bakanaBpy.

[IpoTokon 3acinanus npuitMansHoi Komicii Ne2 Bix 15 kBitHs 2024 poky

I'omoBa ¢axoBoi aTecrariitHoi Komicii
HHI KOE Koctsarnua HEMUYEHKO
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