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Mporpama HaB4YaNbHOI AUCLUNIIHU

1. Onwuc HaB4YaNbHOI AUCLUNAIHYK, i MeTa, NpegMeT BUBYUAHHA Ta Pe3y/IbTaTU HaBYaHHA

Mema Has4anbHOI ducyunaiHu — popmMysaHHA ma 3aKpinaeHHs y 3006ysayie KomrnemeHmHocmel,
HOBUYOK MA 8MiHb PO38°A30HHA CKAAOHUX CreyianizosaHux 3a0a4 ma npakmuyHux npobsaem 3 ¢izuku
ma/abo acmpoHomii 'y npogpeciliHili disabHocmi abo y npouyeci MNo0aAAbLWO20 HABYAHHSA, W0
XAPaKmepusylomosCs KOMIMAEKCHICMIO | HesU3HQ4YeHiCmio yMo8 3 BUKOPUCMAHHAM anapamy
CMamucmu4Hoi ¢i3uku ma mepmoOuHAMIKU.

lMpedmem HaBYAAbHOI OUCYUMNAIHU — 30KOHU, Memoou ma 3dcobu cmamucmu4Hoi @i3uku ma
mepmMoOUHAMIKU K CKAa0o8i npouecy @izudyHux 00Cs1i0HEeHb.

Jucyunnida « TepmoduHamika ma cmamucmuyHa ¢izuka. YacmuHa 2. CmamucmuyHa ¢izuka ma
mepmoOouHamika 8 cknaoHux cucmemax / Thermodynamics and Statistical Physics. Part 2. Statistical
Physics and Thermodynamics in Complex Systems» € Opyeum Kpeoumuum mooyiem OUCYUNIIHU
«TepmoouHamika ma cmamucmuyHa ¢izuka / Thermodynamics and Statistical Physics», Hanexcume 00
UUKAY OucyunaiH npogecitiHoi nidecomosku i 8UB4AEMbCA cmyOeHmamu y 8-Mmy cemecmpi Ha84YaHHA 30
cneyianeHicmio 104 ®isuka ma acmpoHomis. La ducyunniHa € 00HI€r0 3i CKa008UX KypCy meopemu4Hoi
hi3UKU, AKUl € HEBIO'EMHO YaCMUHOK KAACUYHOI npo2pamu nio2omosKu gaxisuie 8 0baacmi gizuku, i
CNpPAMOBAHA HA (POPMYBAHHA y cmyodeHmis 6a308ux NOHAMb, BMiHb MA HABUYOK CMOCOBHO Mpouyecis,
A8UW, Ma 30KOHIB cmamucmu4Hoi i3uku ma mepMoOUHAMIKU, [PO3KPUBAE OCHOBU OOHIel 3
HalnowupeHiwux aany3el cy4acHoi ¢i3uKku, aKka € 6a30t0 0718 CMBOPEHHA YHKUIOHAAbHUX Mamepiasnie ma
npunadie HayKuU ma mexHiku. 30kpema,

3/JATHICTb:

®  0M1aHOBYBAMU OCHOBHI MOMOXEHHA CMAMUCMUYHOI hi3UKU Ma mepMOoOUHAMIKU;

® BUKOPUCMOBYBAMU OCHOBU CMAMUCMUYHOI i3UKU ma mepmoOUHAMIKU 08 OMNUCAHHA
As8uUW, MepMoOUHAMIYHOI MPUPOOU Yy Pi3HUX CUCMEMaXx;

® BUKOPUCMOBYBAMU 3AKOHU CMamMucmu4Hoi ¢pi3uku ma mepmoOUHAMIKU 018 OMUCAHHA

cmaHy meepoux, PiOKuUx ma 2a30no0ibHUX pevyo8uH;

e 30cmocosysamu anapam cmamucmu4Hoi i3uku ma mepmoOUHAMIKU 0118 O0CNiOHCEeHHSA
K8AHMOBUX XapPAKMepUCMuK mepMoOUHAMIYHUX cUCmeMm;

e onucysamu ma 0o0cCaidxysamu npouyecu Yy  Pi3HOMAHIMHUX CMAMUCMUYHUX |
mepMOoOUHAMIYHUX cUCmemax.

icna 30CB0€HHA HABYAALHOI OuCYUNAIHU cmydeHmu Marme MpodemMoHcmpysamu maki
pe3yanbmamu HOBYAHHA:
3HAHHA:

® KOHUenmyasbHUx nioxo0ie cmamucmu4Hoi pizuku ma mepmoOUHAMIKU 00 8UBHYEHHSA (hi3UYHUX
ABUW, G MAKOMX OCHOBHUX (1020 MPUHYUINI8 i 30KOHI8 Ma ix MamemMamu4Ho20 8u2:a0y;

®  0CHO8 hopMasnizmMmy cmamucmu4Hoi i3uKu ma mepmoOUHAMIKU;

® OCHOBHUX (hi3UYHUX ABUW, WO 8iIOHOCAMbCA 00 0aHO20 P0o30iny i3uKku, 3 Memooamu ix
crocmepexeHHs i eKcrnepumMeHmanbHO20 00CMIOHEeHHS;

® MeMt 3aCmocy8aHHA izuyHuUx modesneli i meopii;
®  MemoOUK p038°’A3aHHA 3a0a4 3i CMamMUCMUYHOI hi3UKU ma mepmMoOUHAMIKU;

YMIHHA:

® QgHanizyeamu HOBYAsbHY MA HABYASbHO-MEMOOUYHY aimepamypy, sukopucmosyseamu ii 8
HA84a/16HOMY pPouyeci;

e 6ydysamu mamemamuyHi mooesni AB8UW, WO ONuUCYlomeCas MepMOOUHAMIKOKO ma
2



CMamucmu4Hoo i3uKoro;

® gu3HaYamMu onMuMasbHy MemoOuKy pPO38°A3aHHA 30044 ma [[NoCMaHosKu o0ocnidie 3i
CMamucmuy4Hoi ¢i3uKu ma mepmooOuHaAMIKU;

® BUKOPUCMOBYBAMU BUKMAAOEHY 8 pAMKAX OGHOI QUCYUNAIHU Meopito 0715 PO38°A3KYy KOHKPEMHUX
i3u4HUX 300a4;

® 1pasusibHO 8i0Meoprosamu izuyHi idei, KinbKicHo hopmynrosamu i po3s’szysamu gizuyHi 3a0ayi
30 memamukor 0aHo20 po30iny Pi3uKu, ouiHr8aMuU rMopsaOoK Gi3uYHUX 8EAUYUH,

e gu3HaYyamu HeobxiOHi 0518 po38°’A3aHHA 3a0a4 00MNOMIXCHI napamempu;

e gHanizyeamu ma iHmeprpemysamu ompuMaHi pe3yabmamu po3e8’a3aHHSA 3a0ay;

e 3Haxo0umu 38°A3KU ma pobumu 2paHUY4Hi nepexoou 8i0 ompuMaHuUx pe3yssmamis 00 8idomux
0aHux, ompumaHux 3 binbw npocmux moodenel;

e guKnadamu mamepias A02iYHO Mma nocni0o08Ho.

Pe3ynbTaT HaBYaHHA

Komnemerm+ocmi / Competencies:
3K 01. 30amHicmb 00 abcmpakmHo20 MuUcaeHHs, aHanizy ma cuaimesy / Ability to abstract thinking,
analysis and synthesis.
3K 02. 30amHicmb 3acmocosysamu 3HAHHA Y NpakmuyHux cumyauyiax / Ability to apply knowledge in
practical situations.
3K 05. 30amuicmes nputimamu obrpyHmosaHi piuieHHs / Ability to make informed decisions.
3K 09. BusHayeHicmo i Hanonezausicms w000 rnocmasneHux 3a80aHb i 83amux oboe’askie / The
determination and persistence in relation to assigned tasks and assumed responsibilities.
®K 01. 3HAHHA | pO3YMIHHA mMmeopemu4yHo20 ma eKcrepumMeHmasnbHo20 6a3ucy cyvacHoi ¢iuku ma
acmpoHomii / Knowledge and understanding of the theoretical and experimental basis of modern physics
and astronomy.
®K 02. 30amHicmb 8uKopucmosysamu Ha npakmuui 6a308i 3HOHHA 3 MamemMamuku SfK
mamemamu4yHo20 anapamy @i3uku i acmpoHomii npu eus4yeHHi mMa OOCMIOMEHHI i3udHUX ma
acmpoHomivyHux asuuwy, i npoyecie / The ability to use in practice basic knowledge of mathematics as a
mathematical apparatus of physics and astronomy in the study and research of physical and astronomical
phenomena and processes.
®K 03. 30amHicmb oyiHO8aMU MopPAOOK B8E/AUYUH Y PiZHUX 00CAIOHEHHAX, MAK CAMO AK MOYHOCMi ma
3Ha4yumocmi peaynsmamis / The ability to evaluate the order of magnitude in different studies, as well as
the precision and significance of the results.
®K 06. 30amHicmb modesnoeamu i3u4Hi cucmemu ma acmpoHoMiyHi asuwa i npoyecu / Ability to model
physical systems and astronomical phenomena and processes.
®K 07. 30amHicme sukopucmosysamu 6a308i 3HAHHA 3 hi3UKU Ma acmpoHoOMiIi 014 po3ymiHHA bydosu
ma noseodiHKU NpupoOHUX i wmy4Hux o6’ekmis, 3aKoHis icHysaHHA ma esontouii Bcecaimy / The ability to
use basic knowledge of physics and astronomy to understand the structure and behavior of natural and
artificial objects, the laws of existence and evolution of the universe.
®K 09. 30amHicmb npayrosamu 3 Oxepenamu Has4yaabHOI ma HayKosoi iHgpopmauii / The ability to work
with the sources of scientific and educational information.
®K 10. 30amHicmb camocmiliHo Has4yamucsa i onaHosysamu HO8i 3HAHHA 3 (hi3UKU, AcMPoHOMIi ma
cymixncHuUx 2anyseli / The ability to independently learn and acquire new knowledge in physics, astronomy
and related fields.



®K 11. PossuHyme 8i0yymmsa ocobucmoi eidnosgidanbHocmi 3a 0ocmosipHicme pe3ynbmamis
docnidieHb ma 00MPUMAHHA NPUHYUNie akademiyHoi 0obpovyecHocmi pa3om 3 npogheciliHoro 2Hy4YKicmo
/ A developed sense of personal responsibility for the reliability of research results and adherence to the
principles of academic integrity, together with professional flexibility.
®K 13. Opienmayis Ha Halsuwi Haykosi cmaHAapmu — 006i3HaHiCMb Wo00 GyHOAMEHMANbHUX
gi0Kpummie ma meopill, AKi Cymmeeo 8MnAUHYAU HA PO38UMOK (hi3UKU, ACMPOHOMII ma iHWuUx
npupodHu4ux Hayk / Orientation on the highest scientific standards — awareness of fundamental
discoveries and theories that significantly influenced the development of physics, astronomy and other
natural sciences.
®K 14. 30amHicmb 3006ysamu 000amKogi KomrnemeHmHocmi yepe3 subipkosi cka1adoei oc8imHboI
npoapamu, camoocsimy, HegopmasnbHy ma iHgpopmansHy ocseimy / The ability to acquire additional
competencies through selective components of the educational program, self-education, nonformal and
informal education.

MpoepamHi peaynemamu HasyaHHA / Programme learning outcomes:
l1PH 01. 3Hamu, po3ymimu ma emMimu 3acmoco8y8amu OCHOBHI M0/I0XHEHHA 30207b6HOI ma meopemu4Hoi
hi3UKU, 30KpemMa, KAAaCUYHOI, pensmueicmcbKoi ma K8aHMOoB0I MexXaHIKU, MOJEKYAAPHOI gi3uku ma
mepmMOoOUHAMIKU, eneKmpomMazHemuU3mMy, Xeusab080i mMma KeAHMOB0I ONMUKU, i3uku amoma ma
amomMHo20 A0pa 078 6CMAHOB/AEHHA, AHAAMI3Y, MAYMAYeHHS, MNOACHeHHA U Kaacugikayii cymi ma
MEXAHI3MIi8 PIBHOMAHIMHUX Pi3UYHUX A8UW, | Npouyecie 0114 p038°A3Y8AHHA CKAAOHUX CreyianizoeaHux
30004 ma npakmuyHux npobsaem 3 gizuku ma/abo acmpoHomii / To know, understand and be able to
apply at the main provisions of general and theoretical physics, in particular, classical, relativistic and
quantum mechanics, molecular physics and thermodynamics, electromagnetism, wave and quantum
optics, atomic and nuclear physics for establishing, analyzing, interpreting, explaining and classification of
the essence and mechanisms of various physical phenomena and processes for solving complex specialized
problems and practical problems in physics and/or astronomy.
MPH 02. 3Hamu i po3ymimu hi3u4yHi OCHOBU ACMPOHOMIYHUX ABUW: QHAI3y8amMu, Maymavyumu,
nosAcH8amu i kKaacugikysamu 6y0o8y ma egonrouito acmpoHomiyHux o6’ekmie Bcecsimy (naaHem, 3ip,
MAGHEMHUX cucmem, 2aAaKMUK mowi0), & MAKOX< OCHOBHI hi3u4Hi npouecu, Aki 8idbysaromscs 8 HUX /
To know and understand the physical foundations of astronomical phenomena: to analyze, interpret,
explain and classify the structure and evolution of astronomical objects of the universe (planets, stars,
planetary systems, galaxies, etc.), as well as the main physical processes that occur in them.
MPH 03. 3Hamu i po3ymimu eKkcriepuMmeHmasbHi 0CHOB8U hi3UKU: aHAnizysamu, ornucysamu, mayma4yumu
ma MosICHIBAMU OCHOBHI eKCcriepuMeHmanbHi niomeepoxceHHA icHyroYux gizuyHux meopil / Know and
understand the experimental foundations of physics: analyze, describe, interpret and explain the main
experimental support of existing physical theories.
MPH 04. Bmimu 3acmocosysamu 6a308i mamemMamu4Hi 3HAHHSA, AKI 8UKOpUCMO8YOmMbCa y ¢hizuui ma
acmpoHoMiIi: 3 aHanimuYHoi 2eomempii, niHiliHOT aneebpu, Mamemamu4yHO20 aHAI3y, OugepeHyianbHuUx
ma iHmeapanbHUX piBHAHbL, meopii UmosipHocmeli ma mamemamuyHoOi crmamucmuKu, meopii epyn,
memodie mMamemamu4Hoi i3uku, meopii GyHKUIl KOMMAEKCHOI 3MIHHOI, Mamemamu4yHO20
modentosaHHA / Be able to apply basic mathematical knowledge used in physics and astronomy: from
analytic geometry, linear algebra, mathematical analysis, differential and integral equations, probability
theory and mathematical statistics, group theory, methods of mathematical physics, theory of functions
of a complex variable, mathematical modeling.



MPH 05. 3Hamu ocHO8Hi akmyasbHi nNpobaemu cyyacHoi gizuku ma acmpoHomii / To know the main
current problems of modern physics and astronomy.

[PH 07. Po3ymimu, aHani3ysamu i mosacHO8amMu Ho8i HayKogi pe3yabmamu, 00epxcaHiy xo0i nposedeHHs
i3u4HUX Ma acMpPOHOMIYHUX 00CiOHceHb 8i0nosioHo 0o crnieyianizayii/ Understand, analyze and explain
new scientific results obtained in the course of conducting physical and astronomical research in
accordance with the specialization.

MPH 16. Mamu Hasu4ku pobomu i3 cy4acHO 0b64UCAI08AMBHOKO MEXHIKOI, BMIMU 8UKOpUCMOo8ysamu
CMaHOapmMHi Nnakemu npuKkAaoHUX MpPo2pam i npo2pamysamu Ha pieHi, 0ocmamHboMy 048 peanizauii
YucenbHUX Memoo0ie Po38°A3y8aHHA (hi3UYHUX 30004, KOMM'IOMeEPHO20 MOOEMOBAHHA hi3UYHUX ma
aCMpOHOMIYHUX ABUW i Npouecie, BUKOHAHHA 06YUCA08a1bHUX ekcriepumeHmis / To have the skills to
work with modern computer technology, to be able to use standard packages of application programs and
to program at a level sufficient for the implementation of numerical methods for solving physical problems,
computer modeling of physical and astronomical phenomena and processes, and performing
computational experiments.

MPH 18. Bonodimu OepxasHO ma iHO3EMHOK MOBAMU HA PieHi, 00CMAMHbOMY 078 YCHO20 i
MUCbMOB020 MPOeCiliHO20 CrinKy8aHHA ma npe3eHmauii pesyabmamie 8s1acHUx 00cnioxeHs / Speak on
state and foreign languages at a level sufficient for oral and written professional communication and
presentation of the results of own research.

lPH 25. Mamu Hasu4Ku camocmiliHo2o rnpuliHAmMms pilleHs CMOCOBHO C80IX 0CBIMHbLOI Mpaekmopii ma
npogpecitinozo pozsumky / To have the skills of independent decisionmaking regarding one's educational
trajectory and professional development.

2. TMpepeKBi3auTK Ta NOCTPEKBI3UTU AUCLUNAIHM (MicLe B CTPYKTYPHO-/IOTIYHIA CXemi HaBYaHHA 3a
OCBiTHbOIO NPOrpamoio)

BusuyeHHs O0aHO20 KpedumHo20 MoOyna 6azyemoeca Ha oucyunaiHax «TepMoOuHamika ma
cmamucmuyHa ¢izuka. Yacmuxa 1. OCHOBHI NPUHYUNU CMamucmu4Hoi gi3uku ma mepmooOuHAMIKU /
Thermodynamics and Statistical Physics. Part 1. Basic Principles of Statistical Physics and
Thermodynamics», «KeaHmoea mexaHika. YacmuHa 2. KeaHmoea enekmpoduHamika / Quantum
Mechanics. Part 2. Quantum Electrodynamics». 3HGHHA, OMPUMQAHi cmydeHmamu 3 Kypcy
«TepMoOOUHAMIKG ma cmamucmuy4Ha gizuxka. YacmuHa 2. Cmamucmuy4Ha ¢izuka ma mepmoOuHAMIKa 8
cknaoHux cucmemax / Thermodynamics and Statistical Physics. Part 2. Statistical Physics and
Thermodynamics in Complex Systems» 8ukopucmosytomsca 8 rnpoyeci HA84YaHHA HA HACMYMHUX PiBHAX
suwoi oceimu i y nodanswili npakmuyHil dianeHocmi.

3. 3micT HaBYaNbHOI AUCUUNAIHU

AucyunaiHa cmpykmypHo po30dineHa Ha 4 po30dinu:
Po30in 5. Po3nodinu ®epmi ma bose.
Tema 5.1. Posznodinu ®epmi ma boze. TepmoouHamivyHuli nomeHuyian nidcucmemu i3 KOHKpemHuUmu
3HAYEeHHAMU eHepeil.
Tema 5.2. Cmamucmuka bo3se-EliHwmeliHa. ®epmi- ma bo3e-ea3u enemeHmMapHUX YaCMUHOK.
Tema 5.3. BupooxceHuli eneKmpoHHuUl 2a3. Tenao0eEMHICMb 8UPOOHEHO20 e1EKMPOHHO20 2a3Y.
Tema 5.4. MazHemu3m ennekKmMpPoOHHO20 2a3y.
Tema 5.5. PeaamusicmcoKuli supodxceHuli bose-eas. BupooxceHuli boze-2a3.
KoHmponbHa poboma 3 po30iny 5



Po030in 6. BunpomiHOB8aHHA.

Tema 6.1. YopHe sunpomiHOB8aHHSA. BinbHa eHepeaida. 3aKoH bonbuymaHa. PisHAHHA adiabamu.

Tema 6.2. 3akoHu Kipxzogha 0na abcontomHo 4opHo20 mina. 3akoH CmegaHa-bonbumMaHa.
Po30in 7. HeideanwHi 2a3u. Teepde mino. PieHosaza ¢ha3. Po3yuHu. XimivyHi peakuyii.

Tema 7.1. HeideanbHi 2a3u.

Tema 7.2. Ymosu pisHosaz2u ¢as.

Tema 7.3. PozyuHu. lMpasusno ¢a3s Fi66¢ca. Cnabki pozuuHu. CnisdomuyHi (hazu po34uHis.

Tema 7.4. TepMmoOUHAMIKa XiMiYHUX peakyil. 3aKoH Oito4Yux mac.

KoHmponbHa poboma 3 po30dinis 6-7.
Po30in 8. ®aykmyauii.

Tema 8.1. Posnoodin [aycca 0asa ¢aykmyauili. Po3nodin [aycca 0na Gaykmyauili O0eKinbKox

mepMOOUHAMIYHUX 8€/1UYUH.

Tema 8.2. ®aykmyayii mepmoduHamiyHUx seauyuH. dopmyna 01 lmosipHocmi.

Tema 8.3. CepedHi keadpamu gaykmyauiti memnepamypu ma 06’emy. CepedHi keadpamu aykmyauili

eHmponii ma mucky. CepedHili ksadpam ¢aykmyayili 4Yucaa 4YacmuHoK. Cumempis KiHemuyHux

KoegpiuieHmis. MpuHyun OH3a2epa.

JIKP 3 po30inis 5-8

lidzomoeka 0o eK3ameHy

4. HasuanbHi martepianu Ta pecypcu

baszoea nimepamypa:
1. Landau L.D., Lifshitz E.M. Statistical Physics, Part 1, Elsevier, 2013.
2. Pewem~Hsk C. O., Pycakos B. ®. Teopemu4Ha ¢pizuka. Cmamucmuy4Ha gizuka ma
mepMoOuUHamika. OCHOBHI MPUHYUNU CMamucmuKu ma mepmoouHamiku [EnekmpoHHul
pecypc]: Hasy. nocib. 0na 3006ysayie cmyneHs 6akanaspa 3a cneyiansHicmio 104 «Dizuka ma
acmpoHomia». — Kuia: Kl im. lzopa CikopcbKkozo, 2022. — 136 c.
3. PewemHsk C. O., Pycakos B. ®. TeopemuyHa ¢isuka. Cmamucmu4Ha gizuka ma
mepMoOuHamika. Cmamucmuka ma mepmMoOUHAMIKA 8 CKAAOHUX cucmemax [EnekmpoHHul
pecypc]: Hag4. nocib. 0na 3006ysayie cmyneHs 6akanaspa 3a creyiansHicmio 104 «Dizuka ma
acmpoHomia». Kuis: Kl im. lzopa Cikopcbkozo, 2023. — 124 c.
https://ela.kpi.ua/server/api/core/bitstreams/fa47ed1b-0326-456d-94cb-0ae9c4b12524/content
4. Pycakos B.®., Pycakosa H.M. Kypc 3azanbHoi gisuku. MonerynapHa gisuka i
mepmMoOUHAMIKA: Has4anbHUl nocibHuUK. BiHHuysa: JoHHY im Bacuns Cmyca, 2020. — YacmuHa Il
—109c.
5. Pycakos B.®. MonekrynapHa ¢izuxka: YacmuHa . BuHHuya: oHHY, 2019. — 66 c.

Aodamkoea nimepamypa:

6. Pycakos B. @., lNuyroea B.T., IsaHosa I.M. 3azansHa pizuka. izuka amoma. Po38’a3aHHA
3a0a4. [EnekmpoHHul pecypc]: Hasuy. nocib. 0ns 3006ysayie cmyneHa 6akanaspa 3a
cneuiansHicmio 104 «@i3uka ma acmpoHomia» /— EnekmpoHHi mekcmoegi 0aHHI— Kuis: KMl im.
leopsa Cikopcbkozo, 2022. — 43 c.

7. ©®edopueHko A.M. TeopemuuHa pizuKa. T.2. KeBaHmMosa MexaHiKa, mepmMoOUHAMIKA i
cmamucmuyHa ¢isuka. Y.4. KBLL. 1993.



8. PewemHsk C.0. TeopemuyHa ¢i3uka. EnekmpooduHamika: Hasy. nocib. 0aa 3006ysayvis
cmyneHsa bakanaspa 3a cneuyiasnsHicmio 104 «®isuka ma acmpoHomia» / C.0. PewemHsK. — Kuis:
KTrl im. lzopa CikopcbKozo, 2022. — 196 c.

9. KobywkiH, O. . AmomHa izuka [EnekmpoHHuli pecypc] : [nidpy4yHuK];, Kl im. leops
CikopcbKoeo. — EnekmpoHHi mexkcmosi 0aHi (1 ¢alin: 2,81 M6aiim). — Kuis : K[l im. leops
CikopcbKozo, 2018. — 310 c.
10. Epmonaes O.M., Pawba I.I. Bcmyn 0o cmamucmu4HOi ¢i3uKu i mepmMoOUHAMIKU:
HasuanosHul nocibHuUK. — X.: XHY, 2004. — 516 c.

11. Aayrok B.B., /ledHeli M.®., lMiHkesuy I.[1. TepmoOuHamika i cmamucmuyHa gizuka : 36ip. 3a0a4
018 cmyo. ¢hi3. p-my. -- K. : BudasHuYo-noniepagiyHuli yeHmp “Kuiscokuli yHisepcumem®, 2012.-
80 c.

12. Kubo R. Statistical mechanics. An Advanced Course with Problems and Solutions. Elsevier Science
Publishers B.V., 1988. — 434 p.
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—-240c.

17. BonyaHcokul O.B., lyp’escoka O.M., MModonpuzopa H.B. TepmoduHamika i cmamucmu4Ha @i3uKa:

Has4YanbHUU MNOCIGHUK: [018 cmyd. ¢.-M. aK. euwi. ned. Hasy. 3akn.] Kiposoepad: TOB
«CaboHim», 2012. —431 c.
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Yci HageOeHi Oxcepena €y 8inibHOMy docmyrni.

IHpopmayiliHi pecypcu:

1. EnekmpoHHuli kamnyc «KIl im. lzopsa Cikopcbko2o», memoouyHe 3ab6e3neyeHHA 00 KpedumHoz20
mooyna «TeopemuyHa ¢isuka. CmamucmuyHa i3uka ma mepmoduHamika - 1. Cmamucmuka ma
mepmMOOUHAMIKA 8 CKAAOHUX CUCMeEMax».

2. MMnamaepopma «CikopcoKuli», ducmaHuiliHuli kypc «Cmamucmu4Ha ¢i3uka ma mepmMoOUHAMIKA»,
K00 Kypcy xkhdrkv.

HaByanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHK

Has4anbHa YyacmuHa OUCyunaiHU CKAa0aeMsCA 3 AeKyiliHo2o mamepiany, MPAKMUYHUX 3GHAMb
ma KoHMposbHUX 3axo0ie y euenadi MKP ma [KP. lNpu 8uxknadaHHi OuCyumnaiHU peKomMmeHOYyeEMosCa
nobydysamu o03HalioMaeHHA cmydeHmie 3 fpedmMemomM mMAaKUM YUHOM, W06 B0OHU He mMminbKu
omMpuUMy8aaU My Yu iHWY iHhopmayito cmocosHO Kypcy, AKUL 8UBYAEMbCA, ane U 8id4ysasu 38’A30K Mix
PI3HUMU memMamu KpedumHo20 MOOYAs, d MAKOMHC Micye MoOysqsa ceped iHWUX i3udyHUX OUCUUniH.
3aeanbHuli memoOouYHuli nioxio 0o 8UKNAOAHHA HABYAALHOI QUCYUMNAIHU € CMYyOeHMOoUueHmMpPoB8aHUM,
mobmo 8U3HAYAEMbCA AK KOMYHIKAMUBHO-KO2HIMUBHUU ma npogpeciliHo-opieHmosaHuli, 32i0HO 3 AKUM
y UeHmpi oc8imHb020 npouyecy 3Haxoo0umosca cmyoeHm — cyb’ekm HasuyaHHA i MalibymHili ghaxiseypb.



JlekyiliHi 3aHamma:

Haszea memu nexyii ma nepenik 0CHOBHUX NUMAHb
(nepenix OuOaKmuyHUX 3acodis, NOCUIAHHS HA TIMepamypy)

Po3oin 5, mema 5.1.
Jlexyis 1. Po3noodinu ®@epmi ma boze. Tepmoounamiunui nomenyian niocucmemu i3
KOHKDEMHUMU 3HAYEHHAMU eHep2il.

[1], § 53.

Po3oin 5, mema 5.2.
Jlexyisn 2. Cmamucmuka bo3ze-Etinumetina.

[1], § 54.

Po3oin 5, mema 5.2.
Jlexyis 3. @epmi- ma boze-eazu enemenmapHux YaCmMuHoK.

[1], § 56.

Po30in 5, mema 5.3.

Jlexyis 4. Bupooorcenuii enexmponnuii 2az. TenioemHicms 8UPOO#CEHO20 eNeKMPOHHO20 2A3Y
[1], §57, 38.

Po30in 5, mema 5.4.

Jlexyia 5. Mazcnemusm enekmponHo2o 2asy.
[1], § 59-60

Po3oin 5, mema 5.5.

Jlexyis 6. Penamusicmcorutl 8upooicenuti boze-easz. Bupooowcenuti boze-eas.
[1], § 61, 62.

Po30in 6, mema 6.1.
Jexyis 7. Yopne sunpomintosanns. Binona enepeis. 3axon boavymana. Pisnanus adiabamu.

[1], § 63.

Po3oin 6, Tema 6.2.
Jexyis 8. 3axon Kipxeogha ona abconrommuo uoproco mina. 3axon Cmeghana-bonvymana.

[1], § 63.

Po30in 7. Tema 7.1.
Jlexyin 9. Heioeanwvni 2azu.
[1], § 74-T6.

10.

Po3zoin 7, mema 7.3.

Jlexyis 10. Ymosu pienosacu ¢has.
[1], § 81-84.

11.

Po3oin 7, mema 7.4-1.5.
Jexyis 11. Pozuunu. Ilpasuno ¢az I'iboca. Cnabki pozuuru. Cnisdomuuni gpazu po3uHis.
Tepmoounamira XimiuHux peaxyiii. 3aKoH Oitouux mac.

[1], § 85-90, 96-97, 101-102.

12.

Po3oin 8 mema 8. 1.
Jlexyis 12. Po3nooin I'ayca ons ¢hnyxmyayiil. Posnooin I'aycca ons ghnyxmyayitl Oexinbkox
MEPMOOUHAMIUHUX BETIUYUH.

[1], § 110-111.

13.

Po3oin 8, mema 8.2-8.3.

Jexyis 13. @nykmyayii mepmoounamiunux eenuuun. opmyna ons imosipnocmi. Cepeoni
Keaopamu gpaykmyayiti memnepamypu ma oo 'emy. Cepeoni keadpamu ¢hnykmyayiti eHmponii
ma mucky. Cepeoniti keaopam uykmyayii yucia vacmunox. Cumempis KiHemuuHux
koeiyienmie. [Ipunyun Onzazepa.

[1], § 112, 120.

MpakmuyHi 3aHAMMA:

[ |

Haszea memu 3anammsa ma nepem'K OCHOGHUX NUMAHb




(nepenik OudaKmuyuno20 3ade3nevenns, NOCUIaHHA Ha Kimepamypy ma 3aeoanns na CPC)
1. Po3oin 3, mema 3.1.

3anammsa 1. Cmamucmuuna cyma.

2. Po3oin 3, mema 3.1.

3anamms 2. Cmamucmuyna cyma ma mepMOOUHAMIYHI XaPAKMepUCmuKy cucmem 6a2amvox
YACMUHOK.

3. Po30in 5, memu 5.1-5.2.

3ansamms 3. Posnooin @epmi. Pepmi-eazu enemeHmaprux YacmuHox.

4. Po3oin 5, memu 5.1-5.2.

3ansmms 4. Posnooin boze-Eiinwmetina. bose-easu enemenmaphux 4acmuHox.

5. Po3oin 5, mema 5.3.

3ansamms 5. Bupooorcenuti enexmponnuii 2az. Tenioemuicms 8UPOOHCEHO20 eNeKMPOHHO2O
2asy.

6. Po30in 6, memu 6.1-6.2.

3ansamms 6. Yopne eunpominiosanns. Binvha enepeis. 3axon bonvymana. Piensinms
aoiabamu. 3axon Kipxeogha ons abconromuo uoproeo mina. 3axon Cmeghana-bonvymarna.
Po3znooin I'aycca ons ghnykmyayiu.

6. CamocTiitiHa po6oTa cTyaeHTa

CamocmiliHa poboma cmydeHma € OCHOBHUM 3adCcOBOM 30CB0EHHS HABYA/AbHO20 mMamepiany y
8is1bHUU 8i0 HABYALHUX 30HAMb YAC | BKAKOYJE:

Ne 3/n Bud camocmitiHoi pobomu Kinbkicme
200uH CPC

1 llidcomoeka 0o ayoumopHuUX 3aHAMb 11

2 MNiocomoska 0o MKP 4

3 lliccomoeka 0o AKP 6

4 llidcomoeka 00 ek3ameHy 30

InpuBinyanbHi 3aBIaHHSA

Memoro domauwiHix KOHMPONLHUX POOIM € 3AKPINJIeHHA HABUYOK PO38 A3AHHS NPAKMUYHUX
3a0ay ma yO0OCKOHAIeHHS 30amMHOCmell CAMOCMIUHO20 ONAHY8AHHS Mamepiany i3 mepmoOUHaAMIKU
ma cmamucmuyroi Qizuxu.

Temamuxa inousioyanvrux 3aedans oas J{KP:

Posnoimn ®epmi ta bose.

=

TepMouHAMIMHUN TIOTSHITIAT ITIICKCTEMH 13 KOHKPETHUMHM 3HAUECHHSIMH €HEprii.

Crartuctuka bose-Eitnmreiina.

®epwmi- Ta bo3e-razu eneMeHTapHIX YaCTHHOK.

Bupopxennii eneKTpoHHUM Ta3.

TemnnoeMHICTE BUPOKCHOI'O CJIICKTPOHHOTO rasy.

Maruerusm CJICKTPOHHOI'O I'a3y.

PensituBicrebkuii BupopKkeHnid bosze-ras.

© P |N|D |0 |~ |wW N

Bupopkenuit bose-ras.

Yopue BunpomintoBanHs. @opmynu [Inanka, Buna, Penes-J[xunca. 3akoH 3MinenHs Buna.

H
©

Yopue BunpoMiHtoBaHHs. BinbHa eneprist. 3akoH bonbiivana. PiBHsHHS aiabaty.

H
=

Yopue BunpomiHioBaHHs. 3akoH Kipxroda mmst abcomorHo vopHoro Tina. 3akoH Credana-

H
ro




bonbimana.
13. | HeineanbHi rasm.

14. | PiBHOBara ¢a3.

15. | Po3unnmn.
16. | IIpaBuno a3 'iboca.
17. | TepmouHaMika XIMIYHUX PEAKITIH.

18. | 3akoHU AiFOYKMX MAac.

19. | Cnalki po3unHmu.

20. | CniBotuuHi a3y po34YMHIB.
21. | Posmoaut Nayca s dmykryartiid.
22. | Posmonun INayca s dmykTyartii JeKUTbKOX TEPMOIMHAMIYHUX BEJIMYHH.

23. | @aykryartii TepMoAMHAMIYHUX BeTHMYMH. Popmyna A71s1 KMOBIPHOCTI.

24. | Cepenni kBasipaTu QIIyKTyalliii TeMIiepaTypu ta 00’ eMy.

25. | Cepenni kBajipatu QIIyKTYyaIliid eHTPOIIi Ta TUCKY.

26. | Cepenniii kBazpaT QIIyKTYyaIliid 4ucia YaCTHHOK.

27. | Cumerpist kiHeTnyHKUX KoedirieHTiB. [Tpuniun On3arepa.

MoniTKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaAbHOI AUCUUNAIHN

Cucmema 8uMoe, AKi 8UK/1AOAY cmasume rnepeod cmyoeHmMom:
- npasuna eidsidysaHHA 3aHAMb: 8i0nogioHo 0o Hakazy 1-273 8i0 14.09.2020 p. 3a60poHeHO
ouiHroeamu npucymHdicme abo 8idcymHicme 3006yeaya Ha ayOuUMOPHOMY 3AHAMMI, 8 MOMY Yucsi
Hapaxosysamu 3aoxo4ysasnbHi abo wmpagHi 6aau. BionosidHo 0o PCO OdaHoi ducyunaiHu 6aau
Hapaxosytome 3a 8i0r08iOHI 8UOU HOBYAALHOI AKMUBHOCMI HA MPAKMUYHUX 30HAMMAX.
- npasuna nogeodiHKU HA 3AHAMMAX: CMyOeHmM MQAE CAYWHO BUKOHY8AMU B8KA3I8KU 8UK1A0a4a uj000
pobomu Ha 3aHAMMI, N0800UMUCA CMPUMAHO U YEMHO ma He 3a8axKamu iHWum cmyoeHmam i
B8UKnaoauy. BukopucmaHHA 3acobie 38°A3Ky 0718 MowyKy iHpopmauii Ha eyan-oucKy euknada4yd, 8
iHmepHemi, 8 oducmaHuyitiHomy Kypci Ha naamgopmi CikopcbKuli 30iliCHIOEMbCA 3 YMOBU BKA3i8KU
suKnadaya;
-nonimuKa dednaliHie ma nepecKaAadaHb: AKUW,0 CMyoOeHm He rnpoxoous abo He 3’A8U8CA HA KOHMPOsbHY
pobomy (6e3 nosaxcHoi npu4uHu), o2o pezynemam ouiHremMobca y 0 6anie. YcniwHUM 88aHAEMbCA
BUKOHAHHA KOHMPOAbHOI pobomu, AKWO cmydeHm ompumas 3a Hei He meHW, Hix 50% eid
MAKCUMasbHOI Kinbkocmi 6asis. Y aunaoKy nponycKy KOHMposbHoi pobomu 6e3 nosaxcHoi npu4uHuU abo
HeycniwHoi 30a4i KOHMpPosbHOI pobomu nepecknadaHHA KOHMpPosabHOi pobomu 30ilicHHEMbCA 3a
Y32003HEHHAM 3 8UKAada4emM, npu UYboMy MAKCUMGA/bHA OUIHKA, AKY cmyOeHm Moxce ompumamu 3d
KOHMPOosbHYy pobomy, 3MeHUWyemMosca Ha 2 6asu no 8io0HOWeHHK 00 84ACHOI 30a4i KOHMpPOAbHOTI pobomu
i Ha 4 6anu no sioHoweHHt 0o s84yacHoi 30ayi []KP;
- nonimuka wo00 akademiyHoi AobpoyecHocmi: Kodekc 4vecmi HayioHanbHO20 MexXHIYHO20
yHisepcumemy  YkpaiHu «Kuiscekuli nonimexHiyHul iHcmumym  imeHi lzops  CikopcbKo2o»
https://kpi.ua/files/honorcode.pdf ecmaHosa0€ 3a2anbHI MOPAAbLHI MPUHYUMNU, NPAsUad emuyHol
nosediHku oci6 ma nepedbayae nonimuky akademiyHoi dobpoyecHocmi 004 ocib, wo npayroomes i
HaB4YaOMbCA 8 yHisepcumemi, AKUMU 80HU MAOMb Kepysamucs y ceoill disaneHocmi, 8 momy vucai npu
8UBYEHHI Ma CKNAOAHHI KOHMPOAbHUX 3ax00i8 3 OucyunaiHu «TepmMoOUHAMIKAG Mma cmamucmu4Ha
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¢isuka. YacmuHa 2. CmamucmuyHa i3uka ma mepmMoOUHAMIKG 8 CKAQOHUX cucmemax [/
Thermodynamics and Statistical Physics. Part 2. Statistical Physics and Thermodynamics in Complex
Systems» ;

- Npu euKopucmaHHi yugpoesux 3acobie 38’A3Ky 3 esuKaadayem (MobinbHUl 38°A30K, eneKMPOHHA
nowma, nepenucka HA Gopymax ma y Ccouymepercax mouwo) HeobxiOoHo Oompumysamuck
302a71bHONPUUHAMUX eMUYHUX HOPM, 30KpemMma bymu 8sidanusum ma obmexcysamu CrinKy8aHHA pobovum
4Yacom 8UKNaoa4a.

8. BuAau KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBaHHA pe3y/ibTaTiB HaBYaHHA (PCO)

MomouyHuii koHmpons: MKP, IKP, [3.

KaneHdapHuli KOHMpoab: nposooumscs 08i4i HA cemecmp SK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHAHHSA 8uMoe cunabycy.

Cemecmposuli KOHMPOAb: 3a1iK.

Ymoeu donycky 00 cemecmpoeo20 KOHMPOAK: ycriwHe 8UKOHAHHA [AKP, ycix KOHMpoabHUX pobim i
OOMAWHIX 30800HS.

Ha nepwomy 3aHammi cmydeHmu 03HalioMAoloMmsCa 3 pelimuH20800 CUCMEMOK OYiHOBAHHS
(PCO) ducuunniHu, aKa nobydosaHa HA 0cHOBI «[1oA0XHEeHHS MPo cucmemy OUIHHOBAHHA pe3ysabmamis
HasyaHHA», https://document.kpi.ua/files/2020 1-273.pdf.

PelimuHz208a cucmema OYiHHBAHHA pe3ysnbmamie Ha84YaHHSA
1. PelimuHe cmydeHma 3 KpeoumHo2o mModysa po3paxosyemocs 3i 100 b6anis.
PelimuHe (npomazom cemecmpy) cknadaemocs 3 6asis, Wo cmyoeHm ompumye 3a:
1) 0ei KoHMponbHi pob6omu (MKP nodingemsca Ha 2 KOHMPOoAbHUX pobomu mpusasnicmio no 1
aKao. 200UHi);
2) [KP;

3) A43.
2. Kpumepii HapaxysaHHA banie 3a MKP, [AKP ma A43:

a) MKP:
sazosuli 6an — 22 6aau. MaKkcumanesHa Kinbkicme 6asie 3a yci KOHMPObHI pobomu 00piBHIOE

226anu x 2 = 44 6anu. Kpumepii oyiHIOBAHHA:

meop4a poboma - 19- 22 6anis;
pobomy BUKOHAHO 3 HE3HAYHUMU HedOoiKamu -15-18 6anis;
pobomy BUKOHAHO 3 Me8HUMU MOMUAKAMU -11-14 6anis;

pobomy He 3apaxo8aHoO (3a80aHHA He BUKOHaHe abo € epybi nomunku) - 0-10 6anu;
6) AKP:
sazosuli 6an — 47 banis. Kpumepii oyiHHO8AHHA:

meopy4a poboma -43—-47 6anis;
pobomy BUKOHAHO 3 HE3HAYHUMU HEGOAIKamu - 3242 6anis;
pobomy BUKOHAHO 3 Me8HUMU MOMUAKAMU - 24 -31 6anis;

pobomy He 3apaxo8aHoO (3a80aHHA He BUKOHaHe abo € epybi nomusnku) — 0-23 6anis;
8) 0OMaWHI 30800HHA:
AIKiCHe | cBOeYacHe BUKOHAHHA ycix [3 — 9 banis.
3. Ymoeorw nepwoi amecmayii € ompumaHHa He meHwe 12 6anie ma ycniwHe 8UKOHAHHA YCiX
KOHMpPOosabHUX pobim i domawHix 3a80aHb HA Yac amecmayii. Ymosoro dpyzoi amecmayii — ompumaHHsa
He meHwe 30 b6anis, sUuKOHAHHA [AKP, ycix KOHMpoabHUX pobim i domawHix 3a80aHb6 HQ YaC amecmaujii.
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https://document.kpi.ua/files/2020_1-273.pdf

4. Cemecmposuii KOHMPOAbL — 30s7iK BUCMABAAEMbLCA 30 Pe3ysbmamamu MoMo4YHO020 KOHMPOSIHO
npomsz2om cemecmpy.

3i 3006ys8a4amu, aKi BUKOHAAU ymo8u OonycKy 00 3asiKy ane maroms pelimuHaosy ouiHKy meHwe 60

banis, a makox 3 mumu 3006ysavyamu, xmo baxae nidsuWUMU CB80K pelimuHao8y OYiHKY, Ha

OCMAHHLOMY 3d PO3KAAOOM 3aHAMMI 3 OUCYUMNAIHU 8 cemecmpi 8UKaAa0ay nposodumes cemecmposul

KOHMPpOb y 8U2a40i 3a71iKo8oi KOHMpPosbHOI pobomu abo cnigbeciou.

5. BidnogioHicmoe pelimuHaosux 6asie OUiHKAM 30 yHIBEPCUMEMCbKOI WKASOH:

Kinbkicms 6anie OuiHKa
100...95 BiomiHHO
94...85 Llyxce 0obpe
84..75 llobpe
74...65 3adosinbHo
64...60 LocmamHeo
MeHwe 60 He3adosinbHo
HegukoHaHHA ymo8 0onycKky 00 cemecmpo8o20 KOHMpPOsHO He donyweHo

9. JAopaTtkoBa iHpopmauifa 3 gucuunaiHm

Mepenik 3anumaHs HasedeHo 8 EnekmporHHomy kamnyci KIl im. lzops Cikopcbko2zo ma 8 nanyi
Kypcy Ha naamgopmi « CikopcoKul».

Cepmudghikamu npoxo0xceHHA OUCMAHYiliHUX YU OHAAUH Kypcie 3a 8i0rno8iOHO mMeMamuKor
MOXYymb bymu 3apaxo8aHi 3a yMoB8U 8UKOHAHHA sumoe, HasedeHux y HAKA3I Ne 7-177 BiA
01.10.2020 p. «[Mpo 3ameepOxceHHA MoaoxeHHA npo eusHaHHA 8 K1l im. leopsa Cikopcbkoz2o
pe3yanbmamie Ha84YaHHA, HAbymux y HeghopmanoHili/iHpopmaneHil oceimi».

Po6ou4y nporpamy HaB4YaNbHOI ANCUMNANIHK (cMnabyc):

Cknanu: 3aBigyBay Kadeapw 3aranbHoi ¢pisnkn, a4.¢.-m.H., npod. PeweTHAk C.0.,

npodecop Kadepu 3aranbHoi ¢isnkn, 4.¢.-m.H., npod. Pycakos B.d.

YxBaneHo kadeapoto 3aranbHoi pisvku (npoTokon 3acigaHHA Kadeapm Ne 8 Big 18.06.2024 p.).
Moropa)xeHo MeToguuHO  KOMicieto  ¢isnKo-matematuuHoro  dakynbtety (npotokon  NelO
Bif, 25.06.2024 p.)
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