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Onuc Kypcey

VYV nekumisix po3riasgaeTbes BHOpaHI PO3AUIM  CTATUCTHYHOI (I3UKH, 110
CTOCYIOThCSl KPUTHYHOI MOBEIIHKU CKJIAJHUX cUCTeM. [IOHSTTS ckiamHOi cucteMu
CTOCYEThCS 0OaraTbOX TPAAMLIMHUX JUCHUIUIIH HAayKH 1 YTBOPIOE HOBY,
MDKIUCHUIUTIHAPHY Tally3b 3HaHb. 3HAUYHA YacTHUHA MOHSTIMHOIO amapaTry Teopii
CKJIQJIHUX CHUCTEM MOXOJWTh 13 CTATUCTHUYHOI (PI3UKH Ta TEOPli KPUTUUHUX SBUII.
Merta nekuiii - 3arajJbHUl BCTYN 10 TEOpii KPUTUUYHUX SIBUIL, OTJISJ METOJIB II€l
Teopii Ta Koja MOHATh, IKUMU BOHA omnepye. Ciyxadi CelKypcy O3HaMOMIIATHCS 3
TaKUMU  METOJaMU  Teopli  KPUTHUYHMX  SIBUIL, AK  (EHOMEHOJOTTUHUI
TEPMOJAUHAMIYHMM MiAX1], METOJIU TOYHOT'O PO3B'A3KY (TpaHcdep MaTpulls, nepenan),
po3KiIaiiB B psija, (GYHKIIOHAIBHOTO IHTETPYBaHHS, TEOpii CEPEAHBOrO OIS,
peHopMai3aliitHol Tpynu, ckiIagHUX Mepex. [Ipu BUBYEHHI MUCHUIUIIHU, JEKIIil
JIOTIOBHIOIOTHCS IIUKJIOM CEMIHAPChKUX Ta MPAKTUYHUX 3aHATh. [lig dac cemiHapiB
CTYIEHTH TMOBHHHI MPOYUTATU Ta 3pedepyBaTd CTATTI HAa TEMATHKY, MOB'SI3aHY 13
criekypcoM. MeTta npakTUYHUX 3aHSTh — PO3B'sI3yBaHHs 3a7a4.

Meta Kypcy

Meta HaBYaNbHOT JUCHUILIIHK — 3arajJibHUUA BCTYM JO0 T€OPii KPUTUUHUX SBUII
Ta TEOpii CKJIAJIHUX CUCTEM, OTJIAJl METOMAIB Ta KOJia MOHATh, IKUMH BOHH ONEPYIOTh.
Knacuune o3HaueHHs KPUTHYHHMX SBHUIL, SK TOMAIM, IO BIAOYBalOThCS B OKOJI
KPUTUYHUX TOYOK TEPMOJMHAMIYHUX (Pa30BUX JiarpaM, CbOTOJHI BUKOPUCTOBYETHCS
B 3HAYHO IIUPIIOMY ceHCl. [lOHSATTA JaneKoCSHKHUX KOpessliid, mMaciTaOHol



1HBApIaHTHOCTI, CKEIUTIHTY, YHIBEPCAIBHOCTI, SIKUMH OMEPYE 1 T€OPis, CIPUUNHUIN
il 3acTocyBaHHS JUIsl ONUCY SK TPaAWIIMHUX 3aJay CTAaTUCTUYHOI (PI3UKHU
(TepmoauHaMmiuHi (a3oBl Tepexoad B MarHeTHKaX, CETHETOCNIEKTPUKaxX, TUTMHAX,
PIAHUX KpHCTanax) TaK 1 T€OMETPUYHUX BIOPSAKYBaHb (CKEHIIHT MOJIMEpIB YU
MEPKOJISALISl  CTPYKTYPHO-HEBIOPSAJIKOBAHUX CUCTEM) YU TaK 3BaHUX CKJIAJHUX

CHCTEM.

Bracniok BUBUEHHS HABYAJIbHOI AUCIUILIIHY ACIIPAHT MOBUHEH OYTH 3IaTHUM
MPOJIEMOHCTPYBATH TaKl pe3yJIbTATH HABYAHHA :

1. 3HaTh OCHOBM TE€OPIi KPUTHUHUX SBUIII.

2. 3HaTH OCHOBH TE€OPIi CKIIAJTHUX CUCTEM.

3. Bonoaitu MeTolaMu IUX TEOpid Ta BUIBHO OMEPyBaTHU iX MOHATIMHUM
anapaToM.

4. TlponeMOHCTpyBaTH BMIHHS PO3B’SI3yBaTH 3a7adyl 3a JIOMOMOTOIO
(h€eHOMEHOJIOTTYHOTO0  TEPMOJAUMHAMIYHOTO MiJIXOAY, METOAIB TOYHOIO
po3B'sI3Ky (TpaHcep Marpuus, mepeBan), Teopii 30ypeHb (30Kkpema,
ACUMIITOTUYHUX  OI[IHOK), (YHKIIOHAJIBHOTO IHTETPYBaHHS, Teopii
CEpPEeAHBOTO MOJIsI, PEHOPMAaITI3aI[IMHOI TPYIIH, TEOPIi CKIAJTHUX MEPEK.

CTpyKTYpa HABYAJIbHOI AMCUMUILIIHH
. Bcebworo ronun
HaiimMenyBaHHS NOKa3HUKIB
Jlenna dopma
KinbkicTh KpeAUTIB/TO/I. 3/90
¥Ycboro rogus ayaAuTOpHO1 poOOTH, Y T.4.: 48
JIEKI[1IIH1 3aHATTS, TOJ. 24
CeMIHapChK1 3aHATTS, TOJ. 16
MPaKTUYH1 3aHATTS, TOJ. 8
nabopaToOpH1 3aHATTSL, TOJ. -
VY cporo roauH caMoCTIHHOT pOoOOTH, Y T.4.: 42

KOHTPOJIbH1 pOOOTH, K-CTh/TO/I. -

PO3paxyHKOBI

(po3paxyHkoBoO-rpad14Hi), K-CTh/TOI.

IHIUBIyaJIbHE HAYKOBO-/I0CIIIIHE

3aBJIaHHsA, K-CTh/TOI. 18
MMATOTOBKA 10 HaBYAJILHUX 3aHATH 24
Ta KOHTPOJBHUX 3aXO0/11B, TO/I.
Ex3amenu 1

3amku R

YacTka ayIuTOPHOTO HaBYAJIBHOTO Yacy CTyJIEHTa y BiICOTKOBOMY BuMipi— 53.3%




Onuc HABYAJIBHOL TUCHUILITIHA

JIeKIiiia1 3aHaTTI

Ne
/1

Ha3Bu Tem

K-cT1b ro-
JTUH

L.

da3oBi nepexoau i KPUTHYHI IBUINA — OTJISII OCHOBHUX PHC
Oco06aMBOCT1 BHOPSIAKYBAHHS B IJIMHAX, MAarHETUKAX, MOJIIMEPaX, Piji-
kux kpuctanax. [lapameTp nopsiaky, hazosa niarpama

Tepmoannamika (pa3oBux nepexonis

Tepmonunamiuni ¢yHKIli. Peakiis cucteMud Ha 30BHINIHIO IO,
CTIMKICTh CHCTEMH 1 ONYKIICTh TEPMOJAUMHAMIYHUX  (PYHKIIIH.
Feomerpuuna iHTepmperaris mnorenmianis Iibca 1 I[exbMmronsia.
Kputnuni noka3HUKH, TOYHI CIIBBITHOMIEHHSI, IO iX MOB’ A3YIOTh

Teopis ¢paszoBux nepexonis Jlanaay

®da3zoBinepexoau 1-ro 12-ro poay. OOUKCIEHHS TEPMOAMHAMIYHUX
GbyHKI1M Ta KpUTUUHKUX NTOKa3HUKIB. Teopist Jlannay.- ne XKena
MepexoJliB B PIAKUX KpHUCTaNaX.

Kpurnuna noBeaiHKka B Ha0JIMKEHHi cepeIHbOro noJis. 1.
Metoa MONIEKYIISIPHOTO MOJIsl B TEOP1i MarHeTU3My: Teopis pepomarte-
tn3my Belica, monens Kamna

Kpurnuna noBeaiHka B Ha0JIMKEHHi CepeIHbOI0 MOoJIA.2.

Teopist Ban nep Baanbca nepexony pinuna-ras. [lomimep B 1oOpomy
PO3YMHHHUKY: MAKPOCKOMIYH1 BIACTUBOCTI MOJIMEPHOTO PO3UHHY,
171eaTbHUHN TTOTIMEpHUH JaHIor. @eHOMEHOJOTTYHUN MAX1I.
CraTtucTUyHUi ONKc, MOJENb BUMAJAKOBOTO MOJbOTY. bpoyHiBChKHIA
JIAHIIOT.

Metoa pyHKIIOHATBLHOIO IHTEITPYBAHHSA B TEOPil KPUTUYHHUX ABHII
300pakeHHs CTAaTUCTUYHOI CyMH M-BEKTOPHOT MOJIEN1 Y BUIJISA1 PyHK-
1ioHaJpHOrO iHTerpany. IleperBopenns Ctparonosuua-I'abbapaa ta
METOJI KOJIEKTUBHUX 3MIHHUX. CIIIH-XBWIbOBE HAOIMKEHHS IS IBO-
BUMIpHOi XY MoJeni.

CucremHu i3 cTpyKkTypHUM Oe31a10M. Mojeni 3 BUNIaJKOBUMHU BY3JIaMH,
BHUMAJKOBUMH TOJISIMU, BUTIAIKOBOIO aHI30TPOITIE€0. MeTo peruIik.
Mopenb CriHOBOTO CKJIa

TouHi pe3yJibTaTH B T€OPili KpUTHYHUX SBUILL
Merton Tpanchep-matpuiii, Mojensb [3unra. Meron nepesany. Bocbmu-
BepIIMHHA MOJieNb bakcTepa — HeyHIBEpCabHICTh

MeToau po3kJjiaaiB B psiJ B TeOPii KPpUTUYHUX SABHUIIL
Bucoko- Ta HU3pKOTEMIIEPATYPHI PO3KIIAJIA: METO/T BITHOIIEHb, METO/T
ITane ampokcuMaHT. AHali3 aCUMITOTUYHUX PSIIIB




10. | CkeiutiHr i peHOpMaJTi3aniiHa rpyna 2
I'inoTe3a ogHOpiAHOCTI TepMOAUHAMIYHUX (QYHKI[1H. CTIIBBITHOIIICHHS
CKEWJIHTY. PEeKypeHTHI CIIBBIAHOLIEHHS, HEPyXOMa TOYKa

11. | Exk3oTr4HIi 3aaa4i cTaTUCTUYHOI PiZuKH 2
[nei ckeltninry B ekoHo- Ta cotiodizuili. CTeneHeBi po3noAUIH B CKIIAI-
HUX cucTeMax: 3aKkoH 3inda 1 3axoH [lapetTo.

12. | Craaani mepe:xi 2
OcHoBHI OHATTS Teopii mepex. Bunaakosuii rpad Epnoma-Penbi. 3a-
nadi npoTikaHHs Ha Mepexax. Teopis Jlannay dha3zoBux nepexo/iB Ha

Mepexax.
Y cboro roaiMH 24
[IpakTryHi 3aHATTA
No KinpkicTh
Ha3Bu tem
TeMHU I'ogun
| Teopist Jlangay fu1st cUCTEMU 13 B3aEMOIIIOUYUMHU CKATSIPHUMU 2
napaMeTpaMu MopsiaKy
2 | OnnoBuMmipHa mozenb Cteni 1
3 | ®epoMarHeTHK 13 B3aEMOIEI0 OE3MEKHOT0 pajiyca il 1
4 | Chepuuna mogaens pepoMarHeTuka 1
5 | lepexig HEMATUK-130TPOMHA PiJIUHA B PIIKUX KpUCTAJIaX 1
6 OaHOBUMIpHUH CTIIHOBH JAHITIOKOK 13 BUTTaIKOBUMHU 1
3B'I3KaAMU
7 CD}_IHKuiOH_aJILHe MIpeICTaBICHHS MOJEI1 3 BUITAIKOBOIO 1
aHI30TPOMIEI0
Ycboro roamH 8
CeMiHapChKi 3aHATTS
No KinpkicTh
Ha3Bu tem
TeMHU I'onun
Yucaosi MeToau B Teopii pa3oBuX nepexoais 2

1 | D.P. Landau. Computer simulation studies of magnetic phase
transitions. J. Mag. Magn. Mat. 200 (1999) 231-247

Kpurnuna noseainka 0ioJI0riYHUX CHCTEM 1
M.Ya. Azbel. Phase transitions, universality = and

2 superuniversality in mortality evolution. Physica A 269 (1999)
564-569
3 | KpuTu4yHa moBeAiHKA B 3a1a4aX eKOHO(Di3uKH 1

N. Vandewalle, Ph. Boveroux, A. Minguet, M. Ausloos. The
crash of October 1987 seen as a phase transition: amplitude and
universality. Physica A 255 (1998) 201-210; H.E. Stanley,




L.A.N. Amaral, D. Canning, P. Gopikrishnan, Y. Lee, Y. Liu.
Econophysics: can physicist contribute to the science of
economics? Physics A 269 (1999) 156-169

Ex3oTn4Hi 3a1a4i craTucTU4YHOI Qi3UKH
H.E. Stanley. Exotic statistical physics: applications to biology,
medicine, and economics. Physica A 285 (2000) 1-17

®da30B1 NEPEeX0/I1 y ININHAX
D.A. Beysens, Y. Garrabos. The phase transition of gases and
liquids. Physica A 281 (2000) 361-380

MojesiroBaHHs Ta Teopisi mepexoay piguHa-ras

N.B. Wilding, F. Schmid, P. Nielaba. Liquid-vapor phase beha-
viour of a symmetrical fluid mixture. Phys. Rev. E 58 (1998)
2201-2212

®da3oBi nepexoau y Beecniri

M. Gleiser. Phase transitions in the Universe. Contemp. Physics
39 (1998) 239-253; M.E. Shaposhnikov, Electroweak
baryogenesis. Contemp. Physics 39 (1998) 177-194

A-mepexij B reJii-4

J.A. Lipa, D.R. Swanson, J.A. Nissen, T.C.P. Chui, U.E. Is-
raelsson. Heat capacity and thermal relaxation of bulk helium
very near the lambda point. Phys. Rev. Lett. 76 (1996) 944-947;
J.A. Lipa, D.R. Swanson, J.A. Nissen, Z.K. Geng, P.R. Willi-
amson, and D.A. Stricker. Specific heat of helium confined to a
57-um planar geometry near the lambda point. Phys. Rev. Lett.
84 (2000) 4894-4897; G.M. Zassenhaus, J.D. Reppy, Observa-
tion of the lambda point in the 4-He-Vycor system: a test of hy-
peruniversality. Phys. Rev. Lett. 83 (1999) 4800

Iepexin ¢pepomarHeTuK-napaMarHeTUK

G. D. Mukherjee, S. Chakraborty, K. D. D. Rathnayaka, D. G.
Naugle, A. K. Majumdar Mukherjee. Critical exponent of
NiFeV alloys for the ferromegnetic-paramagnetic phase trans-
ition. J. Magn. Magn. Mat. 214 (2000) 185-194

10

CxeluTiHT B 3a1a4aX colioizuku

M.A.F. Gomes, G.L. Vasconcelos, I.J. Tsang, [.R. Tsang.
Scaling relations for diversity of languages. Physica A, 271
(1999) 489-495. M.A.F. Gomes. Geometrical aspects in the
distribution of languages and urban aspects. Physica A, 295
(2001) 9-16

11

®da3oBa giarpama Boau

H.E.Stanley, S.V. Buldyrev, M. Canpolat, et al. The puzzling
statistical physics of liquid water. Physica A, 257 (1998) 213-
232




da30Bi gilarpaMu NoJiMEPHUX CHCTEM 1
T. Garel, H.Orland, E.Orlandini. Phase diagram of magnetic

12 | polymers. Eur.Phys.J. B, 12 (1999) 261-268. W. Kohn. An
essay on condensed matter physics in the twenties century. Rev.
Mod. Phys., 71 (1999) S59-S77

Y cboro roamH 16
Cawmocriitna pobota
Ne HaiimenyBaHHs poOiT KUIBKICTB TOJI.
L. [nauBinyanbHe HAYKOBO-IOCHIAHE 3aBJaHHS (TEMaTH4YH1 18
Mpe3eHTaIlH1 JOTOBII1)
2. [linroToBKa 10 HABYAJILHUX 3aHATH T4 KOHTPOJbHUX 24
3aX0JlIB
Ycboro roaun 42

Kpurepii oiHIOBAHHSA Pe3YJLTATIB HABYAHHA CTY/ACHTIB

MaxkcuMAaJILHA OIiHKA B 0aJ1ax
IHoTo4HUIT KOHTPOJIb Ex3ameHnaniiinuii
KOHTPOJIb Pa3zom 3a
AUCHHILIIHY
Jlaboparopni | IIpakTuuni | Camocriiin | Pazom | IIucbmoBa YcHa
3aHATTHA 3aHATTHA a pobora 0aliB | KOMIIOHEHTA | KOMIIOHEH
(IIK) Ta
- 10 10 20 - 80 100
HuxHi MeX1 OLIHOK:

88% A
80% B

70% C



PexoMeH10BaHa JliTepaTypa

ba3oBa

1. H. E. Stanley, Introduction to Phase Transitions and Critical Phenomena. Oxford

University Press, 1971 .

P.-G. de Gennes. Scaling concepts in polymer physics. Cornell University Press, 1979.

Sh.-k. Ma. Modern Theory of Phase Transitions. W. A. Benjamin Inc, 1976.

C. Domb. The Critical Point. London, Taylor & Francis, 1996.

P. M. Chaikin, T. C. Lubensky. Principles of Condesed Matter Theory.

Cambridge, Cambridge University Press, 1997.

6. H.Nishimori, G. Ortiz, Elements of Phase Transitions and Critical Phenomena,
Cambridge University Press, 2011.

7. J. Honig, J. Spatek. A Primer to the Theory of Critical Phenomena, Elsevier Inc.,
2018

8. Yu. Holovatch. Lectures on Critical Phenomena: Polymers, Diluted Systems,
Magnets. Linz, 1996.

9. S. N. Dorogovtsev , S. N.Mendes. Evolution of Networks. Oxford University
Press, Oxford, 2003.

10. 1O. I'onosau, O. Onemckoit, K. don depbep ta i1. Crianni mepexi. XKypH. Di3.

Hoca. 10 (2006) 247-289; Yu. Holovatch. Introduction to Renormalization. Cond.
Matter Phys. 9 (2006) 237-262.

Nk

JlitepaTypa 10 IpAaKTHYHUX 3aHATH

S. Watanabe, T. Usui. Progr. Theor. Phys. 73 (1985) 1305
H. E. Stanley, Phys. Rev. B 179 (1969) 570

T.H. Berlin, M. Kac. Phys.Rev. 86 (1952) 821

K. Ohno et al. Phys. Rev. B 42 (1990) 10360

A. Aharony, Phys. Rev. B 12 (1975) 1038.

Aol A

Indopmaniiini pecypcu

Bipryansne naBuanbhe cepepoBuiie [IOKC im. L[.P. FOxnochbkoro HAH Vkpainu,
aBTOPChKI PpPO3pPOOKM Ta HAYKOBI CTAaTTI HAYKOBO-MEJAroriyHUX MpalliBHUKIB,
616mioreunuit poua IOKC im. I.P. FOxnoscskoro HAH VYkpainu.



