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Mporpama HaB4YaNbHOI AUCLUNANIHU
1. Onuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Mema HasyanbHoI ducyunaiHu — ¢hopMy8aHHA Ma 3aKpinneHHA y 3006ysavie kKomnemeHmHocmel,
HABUYOK MAa 8MiHb P038’A3aHHA CKAAOHUX CreyianizoeaHux 3a0a4 ma npaKmu4yHuUx npobaem 3 QizuKku
ma/abo acmpoHomii 'y npogpeciliHili disabHocmi abo y npoueci NodaAaAbWO20 HABYAHHA, WO
XApaKmepu3syomeCs KOMIMAEKCHICMIO | HeBU3HAYeHiCmKo yMo8 3 BUKOPUCMAHHAM anapamy
CMamucmuyYHoi ¢i3uKu ma mepmooOuHaMiIKuU.

lMpedmem Has4anbHOI OUCYUMNAIHU — 3AKOHU, Memoou ma 3acobu cmamucmu4yHoi izuku ma
mepMOOUHAMIKU AK CKado8i npouecy @izudyHuUx 00Cai0HeHb.

LAucyunnina «TeopemuyHa @izuka. YacmuHa 6. CmamucmuyHa izuKka ma mepmoOUHAMIKA 8 CKAAOHUX

cucmemax / Theoretical physics. Part 6. Statistical physics and thermodynamics in complex systems» €

opyaum Kpeoumuum mooynem oucyuniinu «CmamucmuyHa ¢izuka ma mepmoouHamika / Statistical Physics
and Thermodynamics», Hanexums 00 UUKay OucyunaiH npogeciliHoi nidcomosku i sus4aemocs
cmydeHmamu y 8-my cemecmpi Ha84aHHA 3a cneyianeHicmio 104 ®izuka ma acmpoHomisa. Lia ducyunniHa
€ 00HI€r0 3i CKNadoBUX Kypcy meopemuyHoi ¢hizuku, KUl € He8i0 ’EMHOI YACMUHOI K/ACUYHOI npo2pamu
nideomosKu ¢paxisuise 8 0baacmi gizuxu, i cripamMosaHa Ha hopmMyB8aHHA y cmydeHmis 6a308UX MOHAM®,
8MiHb Ma HABUYOK CMOCOBHO MPOUECis, ABUW, MA 3GKOHI8 CMAaMUCMUYHOI ¢i3uKu ma mepmoOUHAMIKU,
PO3KPUBAE OCHOBU OOHIEi 3 HalinowupeHiwux eany3eli Cy4acHoi hi3uku, AKa € 6a30t0 0718 CMBOPEeHHSA
hYyHKYiOHAMbHUX Mamepiasie ma npuaadis HayKu ma mexHiku. 30Kkpema,
34ATHICTb:

®  0r1aHOBYBAMU OCHOBHI MOMOHEHHA CMAMUCMUYHOI Pi3UKU Ma mepMOOUHAMIKU;

®  GUKOPUCMOBYBAMU OCHOBU CMAMUCMUYHOI (hi3UKU ma mepmMoOUHAMIKU 075 OMNUCAHHA
As8UW MepMOOUHAMIYHOI NpUpPooU y pi3HUX cucmemax;

® GUKOPUCMOBYBAMU 30KOHU CMAMUCMUYHOI i3UKU ma mepmMoOUHAMIKU 075 OMUCAHHA
cmaHy meepoux, PiOKUx ma 2a3onodibHUX pe4yoBuH;

e 3acmocosyeamu anapam cmamucmu4Hoi Gi3uku ma mepmoOuUHAMIKU 0715 OO0CMIOHEHHS
K8AHMOBUX XAPAKMePUCMUK MepMOOUHAMIYHUX CUCMEM;

e onucysamu ma 0ocnidxysamu npoyecu Yy  PIBHOMAHIMHUX CMAMUCMUYHUX |
mepMOOUHAMIYHUX CUCMEMAX.

Micna 3aCB0€HHA HABYAALHOI OUCYUMAIHU cmyOeHmu Marmes poo0emMmoHCmpysamu maki
pe3ynbmamu Ha84YaHHA:
3HAHHA:

® KOHUenmyasnbHUx nioxo0ie cmamucmu4Hoi (i3uKu ma mepmoouHAMIKU 00 8UBYEHHA (Pi3UYHUX
ABUW 0 MAKOMH OCHOBHUX (020 NPUHYUMI8 i 30KOHI8 ma ix Mamemamu4Ho20 8uanaoy;

® 0CHO8 (hopManiamy cmamucmu4yHoi Pi3uKu ma mepmoOUHAMIKU;

®  OCHOBHUX (hi3UYHUX A8UUIL, W0 BIOHOCAMbCA 00 OAH020 P030iny (i3uKu, 3 Memooamu ix
criocmepexeHHs i ekcrnepumMeHmMasibHo20 O0CAIOHEeHHS;

® Mext 3aCmocy8aHHA QizudyHUx moodenel i meopii;
®  MemoOUK p038’A3aHHA 3a0a4 3i cCMamucmuyYHOI hi3uKku ma mepmoOUHAMIKU;

YMIHHA:

® QgHanizysamu HaABYAsIbHY MA HABYAbHO-MEMOOUYHY aimepamypy, sukKopucmosysamu ii 8
HQa84Yas16HOMY MPOUECI;



e Obydysamu mamemMamuyHi modesni ABUW, WO ONMUCYOMbCA MEPMOOUHAMIKOWO — ma
CMamucmu4Hor i3uKoro;

® guU3HaYamMu ONMUMGAsbHY MemoOUKy pPo38°A3aHHA 30004 ma MOCMAHOBKU 0ocnidie 3i
CMamucmuyYHoi ¢i3uKu ma mepmoOUHAMIKU;

® BUKOPUCMOBYBAMU BUKAAOEHY 8 PAMKAX OAHOI OUCYUMNAIHU meopito 0419 PO368°A3KY KOHKPEMHUX
izu4HUX 30004

® [1pasuabHO 8i0meoprosamu ¢hiau4Hi ioel, KinbKicHO hpopmynroeamu i pose’azysamu izu4Hi 3a0a4i
30 memMamuKoto 0aHo20 po30iny Gi3uku, ouiHKB8AMU MOPAO0OK Pi3UYHUX 8€/UYUH;

e gu3HaYamu HeobXiOHi 015 p038°A3aHHA 3a0a4 O0NOMIX(HI Napamempu;

® gHanizysamu ma iHmeprnpemysamu ompuMaHi pe3ysnbmamu po38’a3aHHA 3a0a4;

® 3HAXO00UMU 38°A3KU ma pobumu e2paHU4YHi nepexoou 8i0 omMpuUMaHuUx pesysabmamis 00 8i0oMux
0aHux, ompumaHux 3 binew npocmux modenel;

e gUKAadamu mamepiasn g02iYHO Ma nocsni008Ho.

Pe3ynbTaTu HaBYaHHA
KomnemeHnmHocmi / Competencies:

3K 01. 30amHicmb 00 abcmpakmMHoO20 MUCAEHHSA, aHanizy ma cuaime3sy / Ability to abstract thinking,
analysis and synthesis.

3K 02. 30amHicmb 3acmocosyeamu 3HAHHA Y Npakmu4Hux cumyayiax / Ability to apply knowledge in
practical situations.

3K 05. 30amHicme npulimamu obrpyHmosaHi piuieHHs / Ability to make informed decisions.

3K 09. BusHayeHicmb i Hamoneanugicme w000 rnocmasseHux 3a80aHb i 83amux oboe’askis / The
determination and persistence in relation to assigned tasks and assumed responsibilities.

®K 01. 3HAHHA | PO3YMIHHA Meopemu4YyHo20 ma eKcriepumeHmasnbHo20 6a3ucy Cy4acHoi izuku ma
acmpoHomii / Knowledge and understanding of the theoretical and experimental basis of modern physics
and astronomy.

®K 02. 30amHicmb 8ukKopucmosysamu HA npakmuyi 6a308i 3HAHHA 3 MamMemMamuKku fK
mMamemamuy4yHo20 anapamy i3uku i acmpoHOMii npu eusYyeHHi ma OO0CAiIOMEHHI hi3uYHUX ma
acmpoHomiyHux asuw 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 ouiH8amMu Nopsa00K 8eAUYUH Y Pi3HUX 00CAIOHEHHAX, MAK CAMO K MoYHocCmi ma
3Hayumocmi pe3ynemamis / The ability to evaluate the order of magnitude in different studies, as well as
the precision and significance of the results.

®K 06. 30amHicmb Mmodesoeamu i3uyHi cucmemu ma acmpoHomivHi asuwia i npoyecu / Ability to model
physical systems and astronomical phenomena and processes.

®K 07. 30amHicmb sukopucmosysamu 6a308i 3HAHHA 3 Gi3UKU Ma acmpoHoMmii 0418 pPo3ymiHHA byoosu
ma noseodiHKU NpupoOHUX i WMy4YHUX 06’ ekmis, 3aKOHI8 iCHy8aHHA ma esonrouii Bcecgaimy / 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 Has4amucsa i onaHo8y8amMu HO8i 3HAHHA 3 (bi3UKU, acCMpoHoMmii ma
cymixcHux 2any3seti / The ability to independently learn and acquire new knowledge in physics, astronomy
and related fields.
®K 11. PossuHyme 8iouymmsa ocobucmoi eidnosioasbHocmi 3a 00cmosipHicms pe3ysbmamie
docnioreHb ma 0oMpPUMAHHA NPUHYUNie akademidyHoi dobpoyecHoCcmi paszom 3 npogeciliHowo 2HyYKicmio
/ 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 Haykoei cmaHOapmu — 06i3HaHiICMb Wo000 yHOAMEeHMAAbHUX
g8i0kKpummie ma meopili, AKIi Cymmeso 6MAUHYAU HA pPO3BUMOK Pi3UKU, ACMPOHOMIIi ma iHWuUxX
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 0o0amkKosi KomnemeHmHocmi yepe3 8ubipkosi cknadosi ocg8imHbol
npozpamu, camooceimy, HegopmasbHy ma iHgpopmanseHy oceimy / 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:
[1PH 01. 3Hamu, po3ymimu ma emimu 3acmoco8y8amu OCHOBHI MO/I0XEeHHA 3a2a/b6HOI Ma meopemuY4Hoi
hi3UKU, 30KpPema, Kaacu4Hoi, peasamueiCmcbKoi ma K8AHMOBOI MeXAHIKU, MOAEKYAAPHOI i3uku ma
mepMOOUHAMIKU, eneKkmpomMmazHemu3mMy, X8usnb080i Ma KBAHMOBOI ONMUKU, ¢izuku amoma ma
amoMHo20 A0pa 0718 8CMAHOB/AEHHA, AHAAMI3Y, MAYMAYEeHHA, MOACHEHHA U Kaacugikayii cymi ma
MEXQAHI3Mi8 PI3HOMAHIMHUX (hi3U4YHUX A8UlW i npoyecie 014 p038°’A3Y8AHHSA CKAAOHUX CreyianizoeaHux
30004 ma npakmuy4Hux npobaem 3 ¢izuku 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: GHAMAIZy8aAMU, MaAyMa4yumu,
nosicHeamu i knacughikysamu 6y0o8y ma egontouyito acmpoHoMiYHUX 06’ekmie Bcecsimy (naaHem, 3ip,
NAGHEMHUX cucmem, 2a7AaKMUK Mmowo), 0 MAKoX< OCHOBHI (hi3uyHi npouecu, AKi 8iobysaromeca 8 HuUx /
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 ekcriepumeHmasbHi OCHOBU (hi3UKU: aHAMi3ysamu, onucysamu, maymavyumu
ma MoACHIBAMU OCHOBHI eKCriepuMeHmMaslbHi niomeepoxeHHA icHyYux gizu4yHux meopil / Know and
understand the experimental foundations of physics: analyze, describe, interpret and explain the main
experimental support of existing physical theories.
MPH 04. 3Hamu OcHOBHI akmyasbHi Npobaemu cy4yacHoi izuku ma acmpoHomii. OuiHrosamu ensaus
HOBIMHIX 8i0KpUMMI8 HA PO3BUMOK Cy4acHOi ¢izuku ma acmpoHomii / To know the main current
problems of modern physics and astronomy. To assess the impact of recent discoveries on the development
of modern physics and astronomy.



[PH 05. 3Hamu, aHanizyeamu i NOACHKBAMU HO8i HaYKO8I pe3yanbmamu, 00epxaHi y xo0i nposedeH HA
hi3u4HUX Ma acmpoHOMIYHUX B0CiOHeHb 8iON08ioHo 0o cneuianizayii / Understand, analyze and explain
new scientific results obtained in the course of physical and astronomical research in accordance with
specialization.

MPH 11. Bmimu yrnopadkosysamu, maymayumu ma y3a2aa6H08amu 00epXaHi HayKosi ma npakmuyHi
pe3ynbmamu, pobumu sucHosKu / Be able to organize, interpret and summarize the obtained scientific
and practical results, draw conclusions.

MPH 18. Bmimu gidwykogysamu nompibHy iHGpopmauito 8 OpyKOBAHUX MA es1eKMPOHHUX 0xcepe /ax,
aHanizysamu, cucmemamusysamu, po3ymimu, mayma4umu ma eukopucmosysamu ii 014 eupi WeHHA
HayKosux i npuKknaoHux 3ae0aHb / Be able to find the necessary information in printed and electronic
sources, analyze, systematize, understand, interpret and use it to solve scientific and applied problems.
MPH 19. Bmimu noscHumu micye izuku ma acmpoHOMIi y 3a2aabHili cucmemi 3HaHb npo npupoody i
Cycninbcmeo, y po3sumky CycrifnbCmaea, mexHiku i mexHoso2ili ma y ¢popmy8aHHI Cy4acHO20 HayKO8020
ceimoenaAdy / Be able to explain the place of physics and astronomy in the general system of knowledge
about nature and society, in the development of society, technology and engineering, and in the formation
of a modern scientific worldview.

MPH 16. Mamu Hasu4Kku pobomu i3 cy4acHO 064UCAI0BAMNLHOIO MEXHIKOK, 8MiMmu 8UKopucmosysamu
CMaHOapmMHi nakemu npukaadHUX npo2pam i npo2pamysamu Ha pigHi, docmamHeomMy 044 peanizauii
YyucenbHUX Memooie pPo38°A3yBaAHHA (i3UYHUX 3a0a4Y, KOMM'OMEPHO20 MOOEMBAHHA (i3UYHUX ma
aCMPOHOMIYHUX ABUW, i Mpoyecie, BUKOHAHHA ob4YucntosansbHUx ekcriepumeHmie / 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 20. Bonodimu Oepxa8HOW mMa iHO3eMHOK MOB8AMU HA pieHi, docmamHeoMy 074 YCHO20 i
MUCbM08020 NnpogheciliHo20 crninKyeaHHa ma npeseHmayii pe3yabsmamie enacHuUx 0ocniorceHs / Speak on
state and foreign languages at a level sufficient for oral and written professional communication and
presentation of the results of own research.

MPH 21. Bmimu camocmiliHo npulmamu pieHHA CMOCOBHO CB0IX 0C8IMHLOI Mpaekmopii ma
npogecitiHozo pozeumcky / To have the skills of independent decisionmaking regarding one's educational
trajectory and professional development.

2. MNpepekBi3uTH Ta NOCTPEKBI3UTU AUCLMNAIHM (MicLe B CTPYKTYPHO-/1I0TiYHiA cxeMi HaBYaHHA 3a
OCBITHbOIO NPOrpPamolo)

BusyeHHs 0aH020 KpedumHo20 Modyna 6a3yemosca Ha oucyunaiHax « TeopemuyHa ¢izuka. YacmuHa
5. OcHo8HI npuHyUNuU cmamucmuyHoi ¢izuku ma mepmoouHamiku / Theoretical physics. Part 5. Basic

principles of statistical physics and thermodynamics», «KeaHmosa mexaHika. YacmuHa 2. KeaHmosa

enekmpoduHamika / Quantum Mechanics. Part 2. Quantum Electrodynamics». 3HQHHS, OMPUMAQHi
cmydeHmamu 3 Kypcy «TeopemuyHa ¢izuxka. YacmuHa 6. Cmamucmu4Ha izuka ma mepmoouHAMIKa 8

cknadHux cucmemax / Theoretical physics. Part 6. Statistical physics and thermodynamics in complex

systems» 8UKOPUCMOBYHOMbCA 8 NPOUeci HABYAHHA HA HACMYMHUX pieHAX suwoi oceimu i y nodanewili
npakmuyHit diansHocmi.



3. 3micT HaBYaNbHOI AUCLUNAIHN

AucyunniHa cmpykmypHo po30ineHa Ha 4 po30dinu:

Po30din 5. Po3nodinu ®epmi ma bose.
Tema 5.1. Po3nodinu ®epmi ma boze. TepmoduHamiyHuli nomeruyian gpepmi- ma 603e-2asis.
Tema 5.2. Cmamucmuka bo3se-EliHwmeliHa. ®epmi- ma 603e-2a3u esieMeHmMapHUX YaCMUHOK.
Tema 5.3. BupooxeHuli enekmpoHHuUli 2a3. Ternno0eEMHiCMb 8UPOOHEHO20 eNEKMPOHHO20 2a3Y.
Tema 5.4. MazHemu3m enekmpoHHO20 2a3y.
Tema 5.5. Peasmuegicmcokuli supodxceHull 603e-2a3. BupodxceHuli 6o3e-2as.
KoHmposnbHa poboma 3 po3diny 5

P030in 6. BunpomiHio8aHHA.
Tema 6.1. YopHe sunpomiHio8aHHA. BinbHa eHepeia. 3akoH bonbymaHa. PieHaHHA adiabamu.
Tema 6.2. 3akoH Kipxeoga 0518 abconomHo 4opHo20 mina. 3akoH CmegaHa-bonbumaHa.
Po30in 7. HeideanoHi 2a3u. PiesHogaza ¢pa3. Po3yuHu. XimiyHi peakuir.
Tema 7.1. HeideanobHi 2a3u.
Tema 7.2. Ymosu pisHosazu ¢has.
Tema 7.3. Po3yuHu. Mpasuno ¢a3s Fi66ca. Cnabki pozyuHu. Cnis0omu4Hi ¢haszu po34uHis.
Tema 7.4. TepmoduHamika XimiyHUX peakuil. 3aKoH Oito4yux mac.
KoHmposnbeHa poboma 3 po3dinis 6-7.
Po30in 8. ®nykmyauii.
Tema 8.1. Posnodin [laycca 0na ¢naykmyayil. Po3nodin [aycca 0na ¢aykmyauili OekinbKox
mepmMOOUHAMIYHUX 8eUYUH.
Tema 8.2. nykmyauii mepmoOuHamiyHux eeauyuH. ®opmyna 041 UmosipHocmi.
Tema 8.3. CepeOHi keadpamu paykmyauiti memnepamypu ma ob’emy. CepedHi keadpamu ¢aykmyauili
eHmponii ma mucky. CepedHili Keadpam aykmyayili 4ucaa 4acmuHoK. Cumempis KiHemu4HuXx
KoegbiyieHmis. MpuHyun OH3azepa.
LKP 3 po3dinie 5-8
lidecomosKa 0o ekzameHy

4. HasuyanbHi matepianu Ta pecypcum

bazosa nimepamypa:
1. Landau L.D., Lifshitz E.M. Statistical Physics, Part 1, Elsevier, 2013.
2. Pewem~Hsk C. O., Pycakos B. ®. TeopemuyHa ¢hizuka. CmamucmuyHa @izuka ma
mepmoOuHamika. OCHOBHI MPUHYUMU CMAamMuCcmuKu ma mepmoOuHaMiku [EnekmpoHHul
pecypc]: Hasy. noci6. 0518 3006ysayie cmyneHa bakanaspa 3a crneuianvHicmio 104 «Pisuka ma
acmpoHomiax». — Kuis: KIl im. lzopa Cikopcbkozo, 2022. — 136 c.
3. Pewemmnsk C. O., Pycakos B. ®. TeopemuyHa ¢izuka. Cmamucmu4Ha ¢izuka ma
mepmoOuHamika. Cmamucmuka ma mepmMoOUHAMIKA 8 CKAAOHUX cucmemax [EnekmpoHHul
pecypc]: Hasy. nocib. 015 3006ysayie cmyneHa bakanaspa 3a crneuianvHicmio 104 «Pizuka ma
acmpoHomiax. 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 3a2anbHoi ¢izuku. MoneKkynapHa ¢isuka i
mepmMoOUHAMIKa: Hag4anbHUl nocibHUK. BiHHuyA: oHHY im Bacuna Cmyca, 2020. — YacmuHa .
—109c.

5. Pycakos B.®. MoneKkynapHa gizuka: YacmuHa I. BuHHuya: JoHHY, 2019. — 66 c.

Aodamkoea nimepamypa:

6. Pycakos B. ®., lNuytoza B.T., IsaHosa .M. 3azanbHa ¢iduka. @izuka amoma. Po38’a3aHHA
3a0a4. [EnekmpoHHull pecypc]: Hasy. nocib. 015 3006ysayie cmyneHs 6bakanaspa 3a
cneuiansHicmio 104 «Dizuka ma acmpoHomia» /— EnekmpoHHi mekcmosi 0aHHi— Kuie: Kl im.
lzopsa Cikopcbkoeo, 2022. — 43 c.

7. ®edopyeHko A.M. TeopemuyHa ¢izuka. T.2. KBGHMO8A MeXAHIKA, MepPMOOUHAMIKA |
cmamucmuyHa gisuka. Y.4. KBLL. 1993.
8. Pewemtsk C.0. Teopemuy4Ha iduka. EnekmpoduHamika: Has4. nocib. 0s1a 3006ysadis

cmyneHA 6akanaspa 3a cneyiansHicmio 104 «®izuka ma acmpoHomis» / C.0. PewemHsak. — Kuie:
KTrl im. lzopa Cikopcbkozo, 2022. — 196 c.

9. KobyuwkiH, O. 1. AmomHa oizuka [EnekmpoHHull pecypc] : [nidpyyHuk]; Kl im. leops
CikopcbKoz20. — EnekmpoHHi mekcmosi OaHi (1 ¢alin: 2,81 M6alim). — Kuie : KI1l im. lzopa
Cikopcbkozo, 2018. — 310 c.
10. Epmonaes O.M., Pawba I.I. Bcmyn 0o cmamucmu4Hoi hi3uku i mepmoOuHaAMIKU:
HasyanobHuli nocibHuk. — X.: XHY, 2004. — 516 c.

11. fayrok B.B., /ledHeli M.®., liHkesuy I.[1. TepmoduHamika i cmamucmu4yHa ¢izuka : 36ip. 3a0ay
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Yci HasedeHi Oxcepena €y ginbHomy docmyiii.

IHpopmayiliHi pecypcu:
1. EnekmpoHHuli kamnyc «Krll im. leopa Cikopcbko2o», memodu4yHe 3abe3neyeHHA 00 KpedumHo20

mooyna «TeopemuyHa ¢hisuka. Cmamucmu4yHa izuka ma mepmooduHamika - 1. Cmamucmuxka ma
mepMOOUHAMIKA 8 CKAAOHUX CUCMEMAX».



2. Mnamepopma «CikopcbKuli», ducmaruitiHuli kypc «Cmamucmu4Ha ¢izuka ma mepmooUuHAMIKa»,
K00 Kypcy xkhdrkv.

HaB4yanbHUIA KOHTEHT
5. MeToguka onaHyBaHHA HaBYaJbHOI AUCLUUNIHU

HasyanbHa yacmuHa AucyunaiHu cKnadaemoca 3 AeKYiliHo2o mamepiany, npPakMuYHUX 3aHAMb
ma KoHMponeHUXx 3axo0ig y suz2nadi MKP ma [KP. lpu euxknadaHHi oucyunaiHu peKomeHOyeEMbCs
nobyoysamu o03HalioMmaeHHA cmyodeHmie 3 npedmMemom MmMAaKUM YUHOM, W06 B0HU He minbKu
ompumMy8asau my Yu iHWYy iHGhopMayito CMmocoeHoO Kypcy, AKuli sus4aemeocs, ase Ui 8i04ysasu 38 A30K Mixc
PI3HUMU MmemMamu KpedumHo20 MoOYAs, d MAKOX Micue Moldyns ceped iHWUX hi3u4HUX OUCYUT/IIH.
3azanbHuli memoduyHuli nioxio 00 8UKAAOAHHA HABYAALHOI QUCYUNAIHU € CMYyGeHMOUEHMPOBAHUM,
mobmo 8U3HAYAEMbLCA AK KOMYHIKAMUBHO-KO2HIMUBHUU ma npogeciliHo-opieHMosaHul, 32i0HO 3 AKUM
y UeHmpi oc8imHb020 ripouyecy 3Haxo0umsca cmydeHm — cyb6’ekm Has4yaHHA | MalbymHil ¢haxiseyb.

Jlekyilini 3aHamms:

Ne Haszea memu nexyii ma nepenik 0CHOBHUX NUMAHb

(nepenix OuoaxmuyHux 3aco0ie, NOCUIAHHS HA Jlimepamyp)y)

1. Po30in 5, mema 5.1.

Jlexyis 1. Po3nooinu @epmi ma boze. TepmoouHamiyHuli nomeHuyian gpepmi- ma 603e-
easis. [1], § 53.

2. Po3oin 5, mema 5.2.

Jexyisn 2. Cmamucmuxa boze-Eiinwmetina.

[1], § 54.

3. Po30in 5, mema 5.2.

Jlexyis 3. @epmi- ma bose-eazu enemenmaphux YacmuHox.

[1], § 56.

4, Po30in 5, mema 5.3.

Jlexyis 4. Bupooowcenutl enekmpornnuti 2az. TenioemMHicmy 8UPOOIHCEHO20 eNeKMPOHHO20 2a3Y
[1],§ 57, 58.

5. Po30in 5, mema 5.4.

Jlexyisn 5. Macnemusm enekmponHozo 2azy.

[1], § 59-60

6. Po30in 5, mema 5.5.

Jexyis 6. Penamusicmcokuii supodicenuti boze-eaz. Bupoocenuii bose-eas.

[1],§ 61, 62.

1. Po30in 6, mema 6.1.

Jlexyis 7. Yopne sunpomintosanns. Binona enepeis. 3axon bonvymana. Piensanna adiabamu.
[1], § 63.

8. Po30in 6, Tema 6.2.

Jexyis 8. 3axon Kipxeogha onsa abconrommno yoproco mina. 3axon Cmeghana-bonvymana.
[1],$ 63.

9. Po3oin 7. Tema 7.1.

Jlexyisn 9. Heioeanvni easu.

[1], § 74-T6.

10. | Po3oin 7, mema 7.3.

Jlexyis 10. Ymosu pienosazu ¢has.

[1], § 81-84.

11. | Po3zoin 7, mema 7.4—1.5.




Jexyis 11. Pozuunu. Ilpasuno a3z I'iooca. Cnabki pozuunu. CnigdomuyHi gpazu po3uuHis.
Tepmoounamika XimiuHux peaxyiil. 3aKoH OitoUUX Mac.

[1], § 85-90, 96-97, 101-102.

12. | Po3oin 8, mema 8.1.

Jexyis 12. Po3nooin I ayca ons ¢hnykmyayiil. Posnooin I'aycca ons ¢hnyxmyayitl Oexinbkox
MEPMOOUHAMIYHUX BETUUUH.

/1], § 110-111.

13. | Po3oin 8, mema 8.2-8.3.

Jexyis 13. Qnyxmyayii mepmoounamiunux eenudur. @opmyna ons timosipnocmi. Cepeoni
Kkeaopamu paykmyayii memnepamypu ma o6 ’emy. Cepeoni keadpamu (aykmyayii enmponii
ma mucky. CepeoHiti keaopam ¢hrykmyayiti wucia vacmurox. Cumempis KiHemuuHux
koeghiyicumis. [Ipunyun OHnzazepa.

[1],§ 112, 120.

MpakmuyHi 3aHAMMA:

No Haszea memu 3anamms ma nepeiiK OCHOBHUX RUMAHD

(nepenik oudaxmuunozo 3abe3neueHHsn, NOCUNants Ha aimepamypy ma 3aedannsa Ha CPC)
1. Po3oin 3, mema 3.1.

3anammsa 1. Cmamucmuuna cyma.

2. Po3oin 3, mema 3.1.

3anamms 2. Cmamucmuyuna cyma ma mepmoOUHAMIUHI XapaKmMepUCmuky cucmem 6a2amvox
YACMUHOK.

3. Po3oin 5, memu 5.1-5.2.

3ansamms 3. Posnooin @epmi. Pepmi-easu enemeHmaprux YaCmuHoK.

4. Po3zoin 5, memu 5.1-5.2.

3ansmms 4. Posnooin boze-Etinwmerina. boze-easu enemeHmaprux 1acmuHok.

5. Po3oin 5, mema 5.3.

3ansamms 5. Bupooorcenuii enekmponnuii 2az. Tenioemuicms 8UpOO#CEHO20 eNeKMPOHHOO
2azsy.

6. Po30in 6, memu 6.1-6.2.

3ausmms 6. Yoprne sunpominiosanns. Binona enepeis. 3axon bonvymana. PisHanms
aoiabamu. 3axon Kipxeogha ona abconmommno uopnozo mina. 3axon Cmeghana-bonvymana.
Posnodin I'aycca onsa ¢hnyxmyayii.

6. CamocriiiHa poboTa cTyaeHTa

CamocmiliHa poboma cmydeHma € OCHOBHUM 30COOOM 30CB0EHHA HABYA/bHO20 mMamepiany y
8in1bHUU 8i0 HABYA/ILHUX 30HAMb YAC | BKAKOYQAE:

Ne 3/n Bud camocmiliHoi pobomu Kinokicmo
200uH CPC

1 lideomosKka 0o ayOuMopHUX 3aHAMb 11

2 Midecomoska 0o MKP 4

3 llioecomoska 0o KP 6

4 lidecomosKa Ao ek3ameHy 30




InguBinyanabHi 3aBIaHHA

Memoro domawHix KoHmpoIbHUX pOOIm € 3aKPINIeHHA HABUYOK PO38 SA3AHHS NPAKMUYHUX
3a0au ma yOOCKOHANEHHS 30aMHOCMell CAMOCMIUHO20 ONAHY8AHHA MAMeEPIany i3 CIMAmMucCmuyHoi
Qizuxu ma mepmoOUHAMIKU.

Temamuxa inousioyanvrux 3aedans 0as J{KP:

Posnozimu depmi Ta boze.

=

TepMoauHaMIYHHI TTOTEHITIAT TICHCTEMH 13 KOHKPETHIUMHU 3HAUYCHHSIMUA CHEPTii.

Craructuka bose-Einmreiina.

®Depmi- Ta boze-ra3u eneMeHTapHUX YaCTHHOK.

Bupompkennii enekTpoHHui ra3. TermoeMHICTh BUPOPKEHOTO €IEKTPOHHOTO razy.

Marsaerrsm elneKTpOHHOIO Tasy.

Pensrusicrcbkuii Bupomxennii boze-ras. Bupomkenuit boze-ras.

Yopue puripominroBanus. @opmynu [Tnanka, Buna, Penes-/xunca. 3akon 3MimieHHs Buna.

© ||| |01 |W N

Yopue BunpoMiHtoBaHHs. BinbHa eHepris. 3akoH bonbiiMana. PiBHsSHHS amiabaT.

Yopue BunpomiHroBanHA. 3akoH Kipxroda [ui adbcomoTHO dopHOro tina. 3akoH Credana-
boinbimana.
11. | HeineanbHi rasu.

=
©

12. | PiBHoBara cas.

13. | Po3uunu. [IpaBuno ¢a3 ['106ca.

14. | TepMmoauHaMika XiMIYHUX PEAKIIii.

15. | 3akoHH Iir0UMX Mac.

16. | Cnabki po3unHH.

17. | CoiBnotuyHi ¢a3u pO3YHHIB.

18. | ®ayxryauii TepMogMHAMIUHKUX BenUIrH. DopMyrna /11t HMOBIPHOCTI.

19. | Cepenni kBasipatu GrykTyariid TeMiepaTypu Ta 00’ eMy, €HTPOIIIi Ta TUCKY, YMCIa YACTUHOK.

20. | Cumerpis kineTnuHHX KoedirieHTiB. [Tpuaum On3arepa.

MoniTUKa Ta KOHTPO/b
7. MNonitTnka HaBYaNbHOI AUCUUNNIHU

Cucmema 8umMoe, AKi 8UKAAOAY cmasume rneped cmyoeHmom:
- npasuna eidesidyeaHHA 3aHAMb: 8i0nosidHo 0o Hakasy 1-273 eid 14.09.2020 p. 3ab60poHeHO
ouyiHeamu npucymHicme abo gidcymHicme 3006ys8aya HA ayOUMOPHOMY 3AHAMMI, 8 MOMY 4YucAi
Hapaxogysamu 3aoxo4ysasnsHi abo wmpagHi 6anu. BidnosioHo 0o PCO daHoi OucyunaiHu 6anu
Hapaxoeyoms 3a 8i0NoeioHI 8UOU HABYAALHOI AKMUBHOCMI HA MPAKMUYHUX 3AHAMMAX.
- Npasuna NoeediHKU HA 3aHAMMAX: CMyOeHmM MAE CAYyWHO 8UKOHY8AMU 8KA3i8KU 8UKMA0a4Ya w000
pobomu Ha 3aHAMMI, NO0BOOUMUCA CMPUMAHO (i YeMHO ma He 3asaxcamu iHWuUm cmydeHmam |
s8UKnadayy. BukopucmaHHs 3acobie 38°a3Ky 044 nowyKy iHopmauii Ha eyan-OucKy euknada4a, 8
iHmepHemi, 8 ducmaHuyiliHomy Kypci Ha naamegopmi CikopcoKuli 30iliCHIOEMbCA 30 YMOBU BKA3IBKU
8uUKn1aoaya;
- nonimuka dednaiiHie ma nepecKkaAadaHsb: AKUW0 cmyOeHm He npoxoous abo He 3’98UBCA HA KOHMPObHY
pobomy (6e3 nosaxcHoi npu4uHu), tioco pezyabmam ouyiHemMobca y 0 banie. YcniwHUM 88aMaemscs
BUKOHAHHA KOHMPOsbHOI pobomu, AKWO cmydeHm ompumas 3a Hei He MeHw, Hix 50% eid
MAKCUMasnbHOI Kinekocmi 6asnis. ¥ sunaoKy nponycky KOHmMposabHoi pobomu 6e3 nosaxcHoi npu4uHu abo
10



HeycniwHoi 30a4i KOHMpPosabHOi pobomu nepecknadaHHA KOHMpPOosabHoi pobomu 30ilicHEMbCA 3a
Y3200H(EHHAM 3 8UK/AA0aYeM, NMpu UboOMy MAKCUMGQs/bHA OUiHKA, AKY CmMyOeHm MOMe ompumamu 3a
KOHMposneHy pobomy, 3meHwWyemsca Ha 2 6aau no 8i0HOWeHHK 00 84aCHOI 30a4i KOHMPObHOI pobomu
i Ha 4 6anu no 8idHoweHH 00 84yacHoi 30a4i [IKP;

- nosimuka w000 aKademiyHoi OobpouyecHocmi: Kodexkc yecmi HauyioHaNbHO20 MeEXHIYHO20
yHisepcumemy YKpaiHu «Kuigcokuli  nonimexHiyHUul  iHcmumym  imeHi lzopa  CiKopCbKo20»
https://kpi.ua/files/honorcode.pdf ecmaHo80€ 302a76HI MOPAAbHI MNPUHYUNU, MPABUAA eMmUYHOI
nosediHku oci6 ma nepedbavyae nonimuky axkademiyHoi dobpoyecHocmi 048 ocib, wio npauroroms i
HaBYAOMbCA 8 yHiBepcumemi, AKUMU 80HU MAOMb Kepysamucs y c80ili diasbHOCMI, 8 momy Yucsai npu
guBYEHHI Ma CKAAOAHHI KOHMpOsabHUX 3axodie 3 ducyunaiHu «Teopemu4yHa ¢piduka. YacmuHa 6.

Cmamucmuy4Ha isuka ma mepmMoOUHAMIKG 8 cKkaadHux cucmemax / Theoretical physics. Part 6.

Statistical physics and thermodynamics in complex systems» ;

- npu suUKopucmaHHi yugpoesux 3acobie 38’a3ky 3 euknadayem (MobinbHUl 38°A30K, eNEKMPOHHA
nowma, nepenucka HA ¢Gopymax ma y coumMeperax mouwo) HeobxioHo OAompumysamuck
3020/16HONPUUHAMUX eMUYHUX HOPM, 30Kpema bymu esi4ausum ma obmexcyeamu Crisiky8aHHA pobovyum
Yacom 8UKMA0ayYa.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

MomoyHuii koHmpone: MKP, [IKP, /3.

KaneHOapHuii KoHmpons: nposodumecsa 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8uMoe cunabycy.

Cemecmposuii KOHMPOAb: 3as1iK.

Ymosu donycKy 0o cemecmpogo20 KOHMPOA: ycrniwHe sukoHaHHA [KP, ycix KoHmpoasbHUx pobim i
OOMAWHIX 30800Hb.

Ha nepwomy 3aHAMmMIi cmydeHmu 03HaloMAIoMbCA 3 pelimuH2080H CUCMEMOK OYiHIOBAHHSA
(PCO) ducyunniHu, ska nobydosaHa HA OCHOB8I «[10A0HCEHHSA NMPO cuCMeMy OUiHIOBAHHA pe3ysbmamis
HasyaHHA», https://document.kpi.ua/files/2020 1-273.pdf.

PelimuHao8a cucmema OUiHO8AHHA pe3yabmamie Ha84aHHA
1. PelimuHe cmydeHma 3 KpedumHo20 Modyna po3paxosyemeoca 3i 100 6anis, 3 Hux 60 6anie cknadae
cmapmoesa wkana i 40 6anie ekaameHayiliHa oyiHKa.
Cmapmosuli pelimuHe (npomsazom cemecmpy) cknadaemscs 3 6anis, Wj,o cmyoeHm ompumye 3a:
1) 0si kKoHmponeHi pobomu (MKP nodinaemoeca Ha 2 KOHMpPoabHUX pobomu mpusanicmio no 1
aKao. 200UHI);
2) [KP;
3) 43

2. Kpumepii HapaxysaHHsa 6anie 3a MKP, IKP ma /13:
a) MKP:
saezosuli ban — 13 6anis. MakcumanbHa KinbKicme 6asnie 3a 8Ci KOHMPOsbHI pobomu 0opieHOE
136anis x 2 = 26 b6anis. Kpumepii oyiHIO8AHHA:

meopya poboma -11- 13 6anis;
pobomy BUKOHAHO 3 HE3HAYHUMU Hedos1iKamu -9-10 6anis;
pobomy 8UKOHAHO 3 NEBHUMU MOMUAKAMU -7 -8 6anis;

pobomy He 3apaxo8aHoO (3a80aHHA He BUKOHAHe abo € epybi nomunku) - 0-6 6anu;
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6) AKP:
gazosuli ban — 28 6anis. Kpumepii 0YiHIOBAHHA:

meopya poboma - 25— 28 6anis;
pobomy BUKOHAHO 3 HE3HAYHUMU Hedos1iKamu - 19 -24 6anis;
pobomy BUKOHAHO 3 Me8HUMU MOMUAKAMU - 14 -18 6anis;

pobomy He 3apaxo8aHo (3a80aHHA He BUKOHAHe abo € epybi nomunku) — 0—13 banis;
8) OOMAWHi 3080QHHA:
AIKiCHe i ceoeYacHe 8UKOHAaHHA [13 — 6 banis.

3. Ymoeow nepwoi amecmauii € ompumaHHA He MeHwe 8 banie ma ycniwHe BUKOHAHHA YCix
KOHMPposabHUX pobim i domawHix 3a80aHb HA 4Yac amecmauii. Ymosorw Opyzoi amecmayii —
ompumaHHs He meHuwe 20 6anis, sukoHaHHA AKP, ycix KOHMPOoabHUX pobim i OOMAWIHIX 3080AHb
Ha Yyac amecmauyii.

4. Ha exk3ameHi cmydeHmu 20myome KOPOMKI MUCbMO8i po3paxyHKU ma 0arome ycHy 8i0nosiosb.
KoxHe 3a80aHHA micmumb 08a meopemuyHUX 3anumMaHHA. KoxHe 3anumaHHA 6 binemi
ouiHoemocsa y 20 6anis. EkzameHayiliHa poboma oyiHIEMbCA 30 MAKUMU Kpumepiamu:

—nosHa 8idnoeids, He meHwe 90% nompibHoi iHpopmauii (nosHe, 6e3nomusKose Po38’A3y8aHHA
3a80aHb) — 40-35 banis;

—00CmamHb0 osHa 8idnosids, He meHwe 75% nompibHoi iHgpopmayii abo He3HaYHi HemoYyHocmi
(nosHe po368’A3y8aHHA 3080AHHA 3 HE3HAYHUMU Hemo4YHocmamu) — 34-30 banis;

—HernosHa 8i0nogidb, He MeHwe 60% nompibHoi iHopmauyii ma Oeski Momunku (3a80aHHA
BUKOHAHe 3 NeeHUMU Hedonikamu) — 29-24 6anu;

—8i0nosidb He 8idnogidae ymosam nonepedHbo2o nyHkmy — 0 6ais.

Lna 06’ekmusHOI OYiHKU 3HAHb CMyOeHmMa 8UKa1a0a4 MAE npaso cmasumu 000amkKosi MUMAHHA
3 Ipoepamu Kypcy, aKi He micmamobcs 8 binemi.

5. BidnogioHicmb pelimuHaosux 6asi6 OUiHKAM 30 YHiBepcumMemcbKo WKA/OH:!

Kinbkicms 6anis OuiHka
100...95 BiomiHHO
94..85 Lyxce 0obpe
84..75 Jlobpe
74...65 3ado8inbHO
64...60 LocmamHbo
MeHwe 60 He3adosinbHo
He8uKoOHaHHA yMo8 0onycKy 00 ceMecmpo8o20 KOHMPOHO He donyweHo

9. [OopatkoBa iHpopmauia 3 gucumnaiHu

e [lepenik 3anumaHb HaseoeHo 8 EnekmpoHHomy kamnyci Kl im. leopsa Cikopcbkozo ma 8 nanui
Kypcy Ha naamgopmi « CikopcbKuii».

o Cepmugpikamu npoxoo0xceHHs OUCMAHYiliHUX Yyu OHAAlH Kypcie 3a 8i0N08IOHO MeMamuKo
MOMymos 6ymu 3apaxo8aHi 3a ymMosU BUKOHAHHA sumoe, HasedeHux y HAKA3I Ne 7-177 Bl4
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01.10.2020 p. «[lpo 3ameepOxeHHA nonoreHHA npo su3HaHHA 8 KIIl im. lzopsa Cikopcbkoeo
pe3ysnbmamie Ha84YaHHA, HAbYymMux y HedhopmansHil/iHghopmanbHili ocgimi».

Pobouy nporpamy HaB4YanbHOT AUCUMNAIHM (cnnabyc):

Cknanu: 3asigyBay Kadegpu 3aranbHoi ¢isukn, a.¢.-m.H., npod. PeweTtHak C.0.,

npodecop Kapenpwu 3aranbHoi ¢isnku, a.¢.-m.H., npod. Pycakos B.D.

YxBaneHo kadeapoto 3aranbHoi pi3vku (NpoToKkon 3acigaHHa Kadegpu Ne 6 Big 26.06.2025 p.).
Moroa)keHo MeToanYHOIO KOMiIciEld disMKo-maTemaTnyHoro dakynbtety (npotokon NelO
BifA 27.06.2025 p.)
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