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o$iqifiHoro orroHeHra Ha Alrceprarlifrny po6ory B.B. Pesz "CTATI4CTI4TIHI
BJIACTI4BOCTI CI4CTEM OEPOMA|HITHI4X HAHOqACTI4HOK 3

BMOPOXEHI4MI4 MA|HITHVI}If.VI MOMEHTAMI4", rpeAcraBneHy Ha

s4o6yrrx BqeHoro cryrreH.rr Kal1iv ara $isuro-rraareMarvqHl,Ix HayK is
cneqia-nrnocri 0 1 .04.02- reoperurlHa $isura.

,(ucepraqiftua po6ora B.B. Penu upucB-f,qeHa reoperl{tlHouy AocliAxeHHIo noseAiHKu

QeporraarniTHr.rx HaHoqacrlrHoK y piauni niA nnrueoM soeHimnix nepiog[rlH]Ix uanrirnux

uods. 3orpeua, y po6ori Br.rBqaerbcfl BrrJrI{B TeMneparypt4, KoHlleurpauii HaHosacrI4HoK,

uixqacrunKosoi nsaeuo,4ii, pisurEx xaparTepl{cruK MarHimoro rIoJI.a ra rerlJloBoro rnyMy Ha

uoryrruicrb BTpar eneprii grr,riuuoro nrarniruoro non B cracrerui HaHoqacrlluor. Cyuacna

renAenqiq [p]rKnaAHoi i[israxu Ha rrriuiarropugaqito BrlMarae pospo6xy texni'rHux

peKoMeHAarliit ltts. KoHTponboeaHoi guinu xapaKTeplrcrllK KoMITo3I,ITHI{x nrarepia.nir IIrJUrxoM

BBe.{eHH, Ao Hr.rx HaHoqacrr,ruox. Taruna qr{HoM, po6ota B.B. Peeu, flKa AeraJlbno .4ocniANye

renrosi ra uarnirni xaparrepvc'tu:rn ancana6nro HaHoqacrllHoK Ha sNaiHHe sonniruue rIoJIe, e

6esy,uonno aKmyolbHoro. Binru roro, aBTopona 6yna poepo6nena rpolleAypa ournNrisallii

qlrceJrbHoto MoAenroBarrH.f, noBeAinru nsael\doAiloqux aHcaM6lin sasoqacrl,IHoK 6es sa-nyreun.a

cyrrepKoMn'rorepin ra KJracrepir, qo e axTyiurbHoro npo6neMolo 3 orJIrIAy ua o6rraexeHy

4ocrynuicrb ro cyrepxorr,rn'rorepin.

Y po6ori flpe.{craBneui qracelrni ra anarirn.rHi po3paxyuKu, xxi 6asytomcr sa naeroAi

pinurur JlanNenena An, o[Hcy Axnauixu Sepouarnirnoi nauoqacrvtnKtt, ueroAi uonexylapnoi

4uualurirn, pinuxnui @oxxepa-IlJraHKa ra pi:uux arropuruin onruurigaqii qrlceJlbl{t4x

o6.rrcreHr. flocmoeipuicmu ma odtpyumoeauicmu pesynomamie ducepmaqi, B.B. Penu

sa6e:neuyerucr Br{KopHcraHHsM 4o6pe aupo6onaHnx NaeroAie teoperruuoi Sisuxu ra

rrr{ceJrbHoro Mo.{eJrroBaHHfl. Taxox cril ni4uiruru, tqo 3oKpeMa B TperboMy posairi

rrpoBoA[Tbcfl AerirJrbHe uopinuxn*s. aluri'tuqH]Ix ra qI,IceJIbHI.Ix pesylrrariB An, ssaeluoAii

HaHorracrr,rHoK 3 sonHi[rHil,r ruarni:rnuu [oJreM. Pesymraru ,qucepraqii ao6pe anpo6onaui na

uixnapo4nux rou$epenqirx ra cueqia-nisonaHl,Ix ceuiuapax. Anrop .qncepraqii oco6ucro

rpe3eHryBaB pe3ynbrarr AocriANenns Ha 6inrruocri rouSepeuqifi, 
. 
qo 6esyuonno

nigrnep.uNyrorr fi oro o c o 6 u c muil 6 H e c o K .qo Aprcepraqii.

Bucoxuil uayrcoeuil pieeuu [poBeAeHr{x .{ocriAxesr niArnepAxyerbcfl BI{coKI,IM pinueirl

ny6nirarlifi y uponi4ul.rx l,rixuapo4uux xypHanax, cepeA flKlIx Computer Physics

Communications (irrauaxr Saxrop 3.3) ra Physical Review E (inrnarr Qarrop 2.3).

Cria siagga-qvfivt na ruifi norrsA safi6inrru narovri pesynbmomu 4Iacepr:aqii:



J.

flo6y4ouana reoperilqHa MoAenb Anf, onucy ancau6lro HaHoqacruHoK 3 ypaxyBaHHrM

ix esaeMoAii rraix co6oro 3a nassHocri eosHi[rHix uarnirnrlx nods. Otprarraani

anariru.{ui BLIpa3I,I, IrIo o[]Icylorb pyx HaHoqacruuoK y n'ssxifi pi4aui' BcralrosreH[fi

s3aeMo3B'qsoK Ndix rpaenropiero pyxy HaHoqacrLIHoK Ta alrauliryAoro i qacrororo

soeHiuHroro nepio4ratrHoro uanrirnoro noJlf,. flpoaua-nisoBauo BI'IrIaAKII pisHlax ruuis

uonxpn:aqii Ta Aiaua3oHis auuli'ryAu i qacrotu tIoJL. BcrauosneHi rrlexi

peanicruuuocri qiei uoAeli Anr rrpaKTlrrrHo 3HaquMux nunagrin

Bueua.reui floryxHocri nrpar eneprii sN{iHHoro uarnirnoro florq B cl'IcreMax

HaHoqacTuHoK, po3noAilenux y pi4aui. flpoaualisoeaHi TeMnepaTypui sanexuocri

rroTyxuocTi nrpar 4lx pisnux qacToT ra auudryA [off] IIoK€BaHo, Iqo renloni

KoJrr{BaHH, ueliuifiuo 3Hr.rxyrorb BTparLI rloryxnocri na nesem{Kl'Ix qacrorux.

,{ocni4xengft su;1ue TeIIJIoBoTO ruryy Ta Allrronbnoi egaeNloAii na euepriro sN{iHHoro

rrOJIf,, flKy llornllHae (fepopi4rana. BcrauOBJIeHO, IIIO B cI'ICTeIrai MoXII{ea KOHCTpyKTI'IBHa

ponb IIIyMy) flKa floJl.flrae y s6inrurenni eneprii, xra [oIJII{HaeTbcs si 3poCTaHH'M

TeMrrepaTypr suacniAor< pyfiHyeaHHf, BnopfAKyBaHHs y KnacTepax HaHoqacrlHoK ra

nepexoAy oKpeMlrx HaHorIacTI,IHoK 3 oAHoro rcnasi-pinnoBp1Holo cTauy Ao inuroro'

4. possInuerrufi rueroA qr.rceJrbHoro MoAeJIIoBaHHs s3aeMoAiloql{x aHcaM6nin is uryMoM'

Orpurraaui 3aJrexHocri grsuAxocri gpefiSy QeporvlaruiTHl4x HaHoqacrLIHoK riA poarraipy

HaHorlacrrrHor, rrotlarKoBoi $a:ra guinnoro fIoJUI, uo Aie Ha Harloqacrl{HKy, Ta

reMneparypra. floxasaHo, rqo guina reMneparypl,I [pLI3BoAI4Tb Ao sraiHz Hanp-'IMKy

ApefiQy HaHorIacrI{HoK Ha uporu:rexnufi .

Orpurr,rani B ,ur.rceprarlii pesynrrutu e HonuJvnt) IIIo ilepeKoHJII'IBo o6rpyuronaHo y

AeranbgoMy ornrAi icuyrouux n lireparypi pisurax qlIceJIbHLIx ra aluljTvnlnllx MeroIin onncy

ssaeluoAiloql{x aHcaM6nis sa yMoBI{ naseHocri aoeHimHix uonie.

Hayrcoee ma npqKmuqHe 3HaqeHHn orptrMaHux B ,qlrceprallii pesynrtaris AocratHro

BaroMe. 3orperua, TeoperlrqHo AocniAxesrfi n gzcepraqii e(fexr gMiIqenn.f, qacrl'IHoK cI'IJIoIo

Marnyca Moxe pea;ri:onyrarll cnpflM osaluir rpaHcllopr qacrl{HoK. I{eft e$err Moxe 6ylu

Br.r1opr{craHuit Ltrs. cenapaqii qacrr,rHoK, ocKinbKu BenI,ItIIrHy rusvArocri ApeftQy ra HanpqMoK

ApefiOy MoxHa KepyBarr,r sonHimHiN{r{ rapaMerpaMlr. IIpo uayxony naxlunicrr onTrtruisauii

qr,rceJrbHllx po3ptxyHxis 6es 3anfleHHfl cynepKoMn'rorepin Bxe 3a3HatlaJloc ' BrIIqe'

IIo po6ori MoxHa spo6uru uactynui 3ayBaxeHHr:

1. B anrope([epari uanucaHo, uo <reruonvfi ttr]t\d Moxe a6inrmynarn ruel'IAldcft

o6epraunx> i noxagassfi, Pwc. 2(6), rc rrpu K-+@ ,(oc'raeTbc'f, MaKcI'IMaJIbHe

3gaqeHHfl ryronoi rue[AxOcri. Bo4no'Iac napaMeTp r = mH / kaT ogua'IenpIfi sx

siAuoueHHs MarHiTHoi ra rennoBoi eneprifi. Taxxu qHHoM 3I.aerE,cfl, IrIo Ilpll
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3MeHIrIeHHi reuneparypz :6imuyerbc, rennonufi myrra. IIe norpe6ye Qisuvuoro

IIorcHeHHr.

2. Ha Prac. 4.8. (crop. 126 gucepraqii) uoxasani rpu 3urnexHocri nrpar noryNHocri ni4

rlacrorl{, po3ptxoBaHi ,4rx o6'eruHr4x KoHrlenrpaqift y lo ,3Yo, ra 5%. y noscHeHHi

Ao Ilboro p[cyHKy 3po6neHl,Ifi BI,IcHoBoK, rqo Anfl AaHoro Br,rfla.qKy s6iffimeHHs

o6'eunoi KoHIIeHTpaIIii .IacruuoK rlplr3BoAr.rrb Ao 3MeHrrreuHs BTpar noryNnocri.

O4Har, KpLIBa s lo/o cwttt uo ni4pi:nxerrcs niA Kpr.rBr,rx 3Yo ra 5Yo, n rofi qac sx 3%o ta

5Yo rv.airxe cuinna4arorb o,4Ha 3 oAHoIo. I{efi nucnonor 6yn 6n 6inru ouenra4nnfi,

src6u sa Pucynxy 4.8 6ym 6 uor<asaHa rrle ft rpuna gnn l0o/o, TVM [arre, Iqo

KoHIIeHTpaIIis 10Yo nNe Aocni.{xyBilnacb B}rrqe, .f,K Harrpr,rKnaA Ha Puc. 4.1.

3. B anrope(fepari nanxcaHo, Iqo <-flxrqo nsaenao4ir rrrix .racr[HKaM]r B Knacrepax

oI{JIEHa, Ans [epeMarni.rynanns Bcboro Knacrepa uorpi6ne cr,rJrBHe rore, i, .rK

nacli4ox, rerrl ricrepeszcy po3rrrupro€rrcq ILIB. pLrcynor (4) (6).) i Aaerbcs

[ocLIJIaHH, sa Pvc.4 (6), Ae norasaui qacronri 3aJrexHocri nrpar uoryNnocri gnr

pisur.rx xonqerrrpaqifi. 3oscila nesposyuino .,rK 3 .racrorHoi 3arrexuocri nrpar

loryxHocri Iraoxna no6a,ailru po3rrrlrpeHHs nerri rictepeszcy, xxoi Ha pr.rcyHKy

HeMae.

4. Ocranue 3ayBaxeHH.a crocyerrcx o(popuJreHH-rr anrope(pepary) roctrrb He3BHrrHo

6a,turu anropeSepar 6es crlrcKy Br{Kopr4craHr,rx.qxepen. Bi4cyruicrb raKoro crr4cKy

3Byxy€ Kono qrrarrin, rrina qefi pe(bepar 6y4e sposy,uinnu.

3po6neui 3ayBiDKeHHs icrorHo He BrrJrr,rBarorb Ha ro3r{rr4BHy oqiuxy 4rcepraqiftnoi

po6oru B.B. PesE <<Crarucru.rHi BJracrr,rBocri cucrena Seporvrarui:rnux HauorracruHoK 3

BMopoxeHI,IMLI lrarniruuuu MoMeHraMr.r). fiucepmqiftna po6ora eidnoeidae BuMozoM Ao

KaHAr.rAarcbKlrx Ar,rcepraqifi, a if anrop, B.B. Pena, sacnyzosye na npucydilceHHfl fiouy

HayKoBoro cryrleH, lr.aup.kr4ara Sisuxo-uareMar[rrHr{x HayK 3a cueqialrnicrro 01 .04.02 -
reoperllqHa (pisurca. Antope$epar ra ony6nironani uayroni npaqi locrarHbo rroBHo

nigo6paxarcrt sN{icr 4ncepraqii.

O$iqifinufi orroHeHr,

AoKrop Qia.-rraar. HayK,

uponi4uuft uayronufi cuinpo6itrux
IHcruryry MarHerr,r3My HAH Yr<paiura ra MOH Y Kocorop

flignuc A.O. Kocorop sacni4.ryro,
B.reHr.rft ceKperap Incrury:ry MarHerra
HAH Yxpainu ra MOH Yxpaiura,
KaHIIaAar Sis.-nrar. nayx
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