BIAI'YK
o(iIIITHOTO OTIOHEHTA Ha JUCepTalliiiHy poOoTy
Jlimuinpekoro Jleoniga Bomogumuposuya
Ha TeMy «IHTeHcuikallis mpoIeciB TeIm1000MiHy B ABO(DA3HUX TEPMOCU(DOHAX TIPU
BUKOPHUCTaHHI HapI13HUX 30H HarpiBy»,

MpeICTaBIICHy Ha 3100yTTs CTymneHs JokTopa ditocodii

B rajiysi 3HaHb 14 EnekTpudHa iHKeHepis
3a crernianbHicTio 142 EHepreTnyHe MalmHOOy 1yBaHHS

AKTYaJIbHICTh TEMH AHCEPTALii.

Y KOHTEKCTI CydyaCHUX TpPEHIIB PO3BUTKY €EHEPreTUKH, B TOMY YHCII
BiJTHOBJIIOBAaHOi, OCOOMMBOTO 3HAueHHS HaOyBalOTh MHTAHHA  MiABUIICHHS
e(eKTUBHOCTI TMPOIIECIB TEIUIoNepeaadi, OCKIIbKHA I1¢ 0e3MmocepeHbO BIUIMBAE HA
palfioHaJbHe BUKOPHUCTAHHSI €HEPreTUYHUX PECypCiB, 3MEHILIEHHS E€KCILTyaTalliiHuX
BUTpPAT Ta MOKPAILIEHHS €KOJOTTYHUX XapaKTEPUCTUK BUPOOHUYUX MPOLIECIB.

OnHuM 13 MEePCHIEKTUBHUX HAIPSMIB YAOCKOHAJIEHHS TEMJIOOOMIHHUX CUCTEM €
BIIPOBAKEHHSI 1BO(Aa3HUX TEPMOCH(OHIB, 1110 BUKOPUCTOBYIOTh IepeBark (pa3zoBUX
NepexoIiB I 1HTeHCH(IKaIIil Teronepeaayi.

JlocipKeHHsT KOHCTPYKTUBHUX OCOOJIMBOCTEH TEpPMOCU(OHIB Ma€ BaKIMBE
HAayKOBE Ta TMpPAKTUYHE 3HAYEHHS [UIs TMOIIYKY €HEeproe(eKTUBHUX pILICHb,
CIPSIMOBAaHUX HAa CTBOPEHHS KOMIAKTHHUX 1 HAJIWHUX TEINIOOOMIHHHMX arapaTiB, 110 €
aKTyaJlbHUM I 3aCTOCYBaHHS Yy CTalllOHAPHUX, MOOUIPHUX Ta aBTOHOMHHX
€HEepreTMYHuX cHucremMax. TakuM YHWHOM, oOOpaHa TEMaTUKa JIOCHIIKEHHS €
aKTyaJIbHOIO, BIJINOBIA€ CyYaCHUM HAayKOBO-TEXHIYHUM BHUKJIMKAaM 1 Ma€ BHUCOKHUI
PIBEHb MPAKTHUYHOI BaXJIMBOCTI.

Ouinka oOOIpyHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  aucepramii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHU3HA pe3yJbTaTiB AUCEPTAIIMHOTO JOCHIIKEHHS TOJISrae y
HACTYITHOMY:

e Brepiie eKCepuMEHTAJbHO BH3HAUYEHO BIUIMB HAPI3HOI CTPYKTYpU Ha
BHYTPIIIIHIM TOBEpXHI BuUmapHuka y miama3odi Big 0,1Mm mo 0,5MM Ha
e(EeKTUBHICTbH TEIJIO0OMIHY.

e BusHaueHO B3a€MO3B'A30K KyTa Haxwily TepMocU(pOHA 3 Hapi3HUM
BUITAPHUKOM Ta €(heKTUBHOCTI TETIOBIIIaYi.

e JlocmipKeHO TIAPOAMHAMIYHI LUKIM POOOTH JBO(A3ZHOrO TEPMOCUPOHY
OpU TOCTIHHOMY HAaBaHTAXKEHHI JUIsl KJIACMYHOI KOHCTPYKII, @ TakoX Yy
MJIOCKOMY TEPMOCH(OHI 3 HAPI3HUM BUIIAPHUKOM.

e Bukonana Bizyamizailisi IpoleciB MapOyTBOPEHHS HA BHYTPINIHINA Hapi3HIN
MOBEPXHI TEPMOCUPOHY.

e [lpoananizoBano crajii ¢GopMyBaHHS TEIMJIOBOTO MOTPAHUYHOTO IIApy B
yMoBax (PYHKI[IOHYBaHHS ABO(PA3HUX TEPMOCU(DOHIB.

e BuznaueHo palioHaJIbHE CIIBBITHOIICHHS BHUCOTH 1HTEHCH(]ikaTopa s
BIJIHOCHO KOPOTKUX 30H HArpiBYy JUIsl HAPI3HUX TEPMOCHUGOHIB.



Hucepraiiiss MICTUTh OOIpyHTOBaHI pe3ynbraTd. CTymiHb OOIPYHTOBAHOCTI
HAyKOBHX IOJIO)KEHb, BUCHOBKIB, CPOPMYJIBOBAaHUX y AHUCEPTALlii, MiITBEPAKY€ETHCS
JOCTaTHhOK)  KITBKICTIO  TMPOBEACHUX  EKCIEPUMEHTAIBHUX  JIOCHIKEHb 3
BUKOPHUCTAHHSM Cy4aCHUX METOJIB, SIKi 0a3yOThCS Ha 3araJIbHOMPUHHATHX IMiIX0aX
MIOZI0 aHami3y MpPOIECiB TEIUIONEpeHocy. Pe3ynapTaTé MOCHIHKEHb MPOUILIN
ampoOarli€ro Ha MDKHApOJHMX HAYKOBHX Ta HAyKOBO-TIPAKTUYHUX KOH(EPEHIIISX.
JIOCTOBIpHICTh PE3YyJbTATIB JOCIHIKCHb 3a0€3MeUy€EThCsI KOPEKTHOI MOCTAaHOBKOIO

3aB/IaHb i BUKOHAaHUX  JOCJIi/KEHB; 3aCTOCYBaHHSM OpUTiHATEHUX
EKCIICPUMEHTAJIbHUX YCTAaHOBOK 1 Cy4aCHHUX MPUJIAAiB JJISI BUMIPIOBaHb (DI3UYHHUX
BEJIMYMH;  BUKOPUCTAHHSM  CyYaCHHMX  METOAIB  OOpOOKM  OTpUMaHUX

EKCTICPUMEHTAIbHUX JTAHHX.

OTxe, mocTaBieHE B JAWUCEPTallifHIi POOOTI HAyKOBE 3aBJaHHS BHKOHAHO
MOBHICTIO, a 3J00yBad TIOBHOIO MiIpOIO OBOJIOMIB METOJOJOTIEI0 HAYKOBUX
JOCTITKEHb.

Ouinka 3Mmicty auceprauii, il 3aBepuUICHICTh Ta JOTPUMAHHS NPUHLUIIB
aKaJeMivHOI 100POYeCHOCTI.

3a cBoiM 3MICTOM AucepTaliiina podota 3700yBaya JlinHinekoro JI.B. moBHICTIO
BinoBigae CTaHAapTy BUIIOI OCBITU TPETHOTO OCBITHHO-HAYKOBOTO PIBHS BHUIIOi
OCBITH 31 crietianibHOCTI 142 « Enepretuune MammHoOy1yBaHHSI».

[IpakTuuHe 3HaYEHHS PE3YNbTATIB AUCEPTALINHOI POOOTH MOJATaE y TOMY, IO
BOHU MOXKYTh OYTH BUKOPUCTaHI:

— MpY MPOEKTYBaHHI €PEKTUBHUX CUCTEM Iepeaadl Ta TpaHc(opMalli TermIoBol
eHeprii;

— Y HaBYAJILHOMY TIpOII€Cl TIPU MiATOTOBI (axiBIlIB 3a CHeIiabHOCTAMHU 142
«EHepreTnuHe mMammMHOOyyBaHHA» Ta 143 «ATOMHa eHepreTuka» Mpu BHKJIAJaHHI
JTUCUUIUTIH TpodeciiiHoi CpSIMOBAHOCTI, @ TaKOXK MPHU BUKOHAH1 KBasi(iKamiitHuX
pOOIT.

HMuceprariitHa poOOTa € 3aBEpIICHOI0 HAYKOBOK IMpale 1 CBIAYUTH PO
HasIBHICTH OCOOMCTOrO BHECKY 3700yBada MO0 MOCHIIKEHHS TEePCIEeKTUBHUX
TEMJI000OMIHHUX CUCTEM Ha OCHOBI JBO()a3HUX TEPMOCHU(OHIB.

Huceprariitna po6ota Jlinninskoro Jleonina BomoaumupoBuya € pe3yabTaTom
CaMOCTIMHUX JOCHIIPKeHb 3/100yBaya 1 HE MICTUTh €JIeMeHTIB (danbcudikariii,
KoMmusnii, dhadpukarii, rariaty ta 3ano3udeHb. Bukopuctani iaei, pe3ynbratu i
TEKCTH 1HIIIMX aBTOPIB MAIOTh HAJIC)KHI MOCHJIAHHS Ha BIIMOBIAHE HKEPEIIO.

Moga Ta cTHJIb BUKJIAJAEHHS Pe3yJIbTaTIB

3MICT aucepTarlii BUKJIaJASHO MOCIiJOBHO, JIOT1YHO Ta AOCTynHO. J[ucepraitiiina
po0oTa HamucaHa KOPEKTHOI YKPaiHCHKOIO MOBOKO 3 BHUKOPUCTaHHSIM Cy4acHOl
HAyKOBOI TepMiHoJjorii. TekcT aucepraiii y JOCTaTHbOMY [JIsl PO3YMIHHSI 00Cs31
IPOUTIOCTPOBAaHUM TpadiuHUM MaTepiajaoM, TAOIHISIMU TOLLO.

JlucepTallisi CKIaAa€eThCcsl 31 BCTYIY, 3 OCHOBHUX PO3JIUIIB, BUCHOBKIB, CITUCKY
BUKOPUCTAHUX JKepesd, skuidl BkIouae 48 nHaykoBux poOiT. IloBHuil o0csr
cTtaHoBUTh 152 cTopinku Ta BKitovae 4 Tabnuil, 68 pUCYHKIB.



Kosxuuit po3ain mpucBsIueHO OKPEMOMY HATPSAMKY TOCITIIKEHHS, anepaTypHHH
OTJISZ TIPOBEJIEHO LI KOXHOI 3a/1adi JOCHI/DKEHHS OKPEeMO 1 BHCBITICHO Y
BIJIMTOBITHUX TAPO3/IiIaX.

VY BCTymi BU3HAYEHO METY 1 3aBJIaHHS JOCIIKEHHS BIMOBIIHO 0 TIPEAMETY Ta
00’€KTy JOCHIJIKEHHs, OOIpyHTOBaHO BHOIp Temu jAociipkeHHs. OOpaHo
EKCIIEpUMEHTAILHUN METOJ JochiKeHHsl. O3HaueHO HAayKOBY HOBU3HY OTPUMaHUX
pe3yJabTaTiB Ta HaJaHo 1H(OpPMAIIitO 100 0COOMCTOr0 BHECKY 37100yBaya.

VY nepmioMy po3aiiai MpeaCTaBiIEHO 3arajibHi BiJIOMOCTI MNP0 TEIIOOOMIHHE
oOnagHaHHS, TMPOBEJAEHO  aHajJi3 OCHOBHMX  KOHCTPYKIIH, MpeaCcTaBICHO
JITepaTypHUN OTJsA TEIUIOOOMIHHUX amapariB Ha OCHOBI TEPMOCH(OHIB Ta
TEIIOBUX TPYO, M0 0a3yI0ThCsl Ha BUTIAPHO-KOHICHCAIIIHHOMY TTHKJII.

3a pesynbTaTamMu aHajizy Oyj0 BH3HAYEHO, IO MEPCIEKTUBHUM HAIMPSIMKOM
MIIBUIIEHHS 1HTCHCHBHOCTI TEIUIOOOMIHY B 30HaX JBo(da3zHUX TepMOcH(]OHIB €
BUKOPHUCTAHHA BHYTPINIHHOI TBHHTOBOI Hapi3i. Takuil METOJ SABIAETHCS BITHOCHO
MPOCTUM 1 TEXHOJIOTTYHUM.

Ha ocHOBI poBeIeHUX JOCIIIKEHD MPEICTABICHO aHajli3 BIUIMBY KyTa HAXUITY
nBoda3zHuX TepMOCUGOHIB 3 HAPI3HUM BHUIAPHUKOM, BU3HAYEHO ONTHUMAJIbHUMA
KOoe(DIIIEHT 3alIOBHEHHS, @ TAKOK BU3HAYEHO ONTUMAIbHUI KPOK TBUHTOBOI Hapi3i y
nianasoHi kpoky Big 0,1mMM 10 0,5MM.

Y apyromy po3fiiii po3rIISIHYTO MPOIECH T1APOAMHAMIKK ABO(A3HUX MOTOKIB y
3aMKHEHUX cHucTemax. BuBueHo cnenudiuHuil s ymMOB poOOTH TepMocu(dOHIB
PEXKUM poOOTH - Teizep-ePeKT.

[IpencraBieHo pe3yabTaTd PsAAy JOCTIIKEHb 1 BHU3HAYEHO OCHOBHI CTafil
(YyHKLIOHYBaHHS ABO(A3HOIO TEPMOCU(DOHY MPHU PI3HUX KyTax HAXUIY, a TAKOXK
MPEACTABICHO aHaJII3 Bi3yalli3alli IIpoIMHAMIYHUX MPOIIECIB HA HAPI3HIM MOBEPXHI
Ha MPUKJIAJl TIOCKOTO TePpMOCU(DOHY.

Tpetiii po3aia NPUCBSIYEHO JOCIIIKEHHIO MOrpaHuyHoro mapy. OnucaHo
TEOPETUYH1 BIIOMOCTI 1100 (hOPMYBAHHS MOTPAHUYHOrO MIApy SK MPHU BUMYILEHIM
KOHBEKIIi, TaK 1 MpU NPUPOJHIA. BucyHyTo rimoresy mpo (GpopMyBaHHS TEIUIOBOTO
MOTPAaHUYHOTO Iapy B yMoBaxX (YyHKIIOHYBaHHS JBO(MA3HUX TEPMOCH(OHIB TPH
0OMEKEHHI CTIHKOIO 3HU3Y, a TAaKOXK MPHU MOCTIHHOMY MiJIBEJICHHI TETIJIOBOTO MOTOKY.

OnucaHo eKCrepuMEHTaIbHUN CTEH]I, 1110 J03BOJISIE HEMPSIMUMHU BUMIpaMH, HE
BTpy4Yarounuch y (OopMyBaHHS TMOTPAHUYHOTO Iapy, AOCTIAUTH TMPOIEC MOro
dbopmyBaHHS.

VY BHCHOBKax HaBEICHO y3arajbHEHHS OTPUMAaHUX y AHMCEpTalliiiHii poOoTi
HAyKOBUX 1 MPaKTUYHUX PE3YJIBTATIB.

Huceprartiitna podoTta odopmieHa BiANMOBIIHO 10 BuMor Hakasy MOH VYkpainu
BiJ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepixeHHsT BUMOT 10 O(POPMIIEHHS AUCEPTALIIi.

OnpuwiroaHeHHs pe3yJIbTATIB JUCepPTaAliiHOI po00TH

HaykoBi pesynbratu gucepTailii BUCBITJIEHI Yy 15 HaykoBUX MyOiKarisx
3m00yBada, cepen SKUX: 3 CTaTTl y HAyKOBUX BHUJAHHSX, BKJIIOYCHUX HA J1aTy
omyOIIKyBaHHS 70 TIEPEiKy HAyKOBUX (PaxoBUX BHAAaHb YKpaiHu; 6 myOmikarii y
NepioMYHUX HAYKOBHUX BUJAHHSX, MPOIHJAEKCOBaHUX y 0a3ax nanux Web of Science
Core Collection Ta/abo Scopus, 3 SKUX 5 cTaTell y BUIAHHSAX, BIIHECEHHX 0
nepiioro — Ttperboro kBapTuiiB (Q1—Q3). Takox pes3ynbraTh auceprarii Oymu



anpo6OoBaHi Ha 6 HaykoBuX (haxoBuX KoHpepeHuisx. Bci mpencraBneni myOmikarii
OpOMIIM peleH3yBaHHS. TakuM YHWHOM, HAyKOBI pe3ylbTaTd, ONHCAaHI B
aucepTaliiiHiil poOOTI, MOBHICTIO BUCBITJIEH] Y HAYKOBHUX MyOJiKalisax 3100yBaya.

HenoJuiku Ta 3ayBaskeHHsI 10 JUCEPTALiIITHOI pOOOTH.

He3Baxaroun Ha 3arajgbHe T[O3UTUBHE BpPAXEHHS BiJ  PO3TIIAHYTOI
JTUcepTalliifHOl poOOTH, BOHA MICTUTH M€Kl HEIOJIKM Ta JUCKYCIHHI TBEP/KCHHS,
K1 HABEJIEHO HIDKYE.

e V nmepmioMy poO3AUIl AN BUKOHAHHA IIOCTABJICHOI METH  aBTOPOM
MPOIMOHYETHCST  OUMBII  TVIMOOKO BHUBYMTH TMPOLIECH TEIIOOOMIHY Ta
riIpoIMHAMIKH Y 1BO(a3HUX TEPMOCH(OHAX, ajieé B OCHOBHOMY IIPEICTaBICHO
JaHl MO BIUIMBY KyTa HaxXWiay 1 KpOKy Hapi3i Ha TepmiuHui omip. Takox
noTpedye MOSCHEHHS 10 PO3YMIETHCA M TEPMIHOM Meniosa egheKmugHicms
mepmocugpona. Sk BIJIOMO OCHOBHUMH TerionepeaaBaIbHUMU
XapaKTEPUCTUKAMU TEPMOCHU(OHIB 1 TETUIOBUX TPYO € MiHIMAIbHUN TEPMIUHUN
OTip 1 MAKCUMAJIBHUN TETUVIOBUH MOTIK, 110 NEPEIAETHCS.

e Ha crop. 54 aBTopoM HeBipHO mnpuBeneHO (opmyny 3akoHy HproToHa-
Pixmana.

e Ha pucynky 1.186 HaBegeHO MOpIBHSIHHS 3HAYCHHS TEPMIYHOTO OIOPY
tepmocudona i AI'TT i3 miteparypu [35]. Ak po3mudpoByeThCs 1
abpesiarypa 1 3 IKUM TePMOCHU(OHOM 1€ TIOPIBHSHHS?

e B nepiromy po3aisii HaBeEHI T€OMETPUYHI XapaKTEPUCTUKHU JTOCHIKYBAHUX
TEPMOCU(OHIB, aje HE NPHUBEACHI 30BHINIHIA 1 BHYTPIMIHIN JgiaMeTpH
TepMocu(oHiB. Bij TOBIIMHU CTIHKM TEepMOCH(OHA 3aJIEKUTH OUIBIIICTH
TEMIEPATypHUX NMOKAa3HUKIB IIPU MIPOBEECHH] €KCIIEPUMEHTIB.

o V miapo3aim 3.4.3 aHani3 JaHUX AOCTIKEHHS CTajili (popMyBaHHS TEIJIOBOTO
MOTPAHUYHOTO IIapy B yMOBax (yHKLIOHYBaHHA BO(a3HUX TEPMOCU(OHIB 3a
JIOTIOMOTOI0 TIHBOBOTO METOAY HE BIJNOBIAA€ KIACUYHOMY YSIBJICHHIO I[bOTO
npouecy. Pe3ynbratm Jy’ke ONHMCOBI, BIACYTHI KUIBKICHI IapameTpu
(HampukaA, TOBIIMHA TIOTPAHUYHOIO IIApy, WIBUIKICTb pPyXy pIIUHH,
TEMIIEpaTypHl TPAJIE€HTH), SIKI JO3BOJMMIA O CTBEpPIKYyBaTH TMPO HOBI
3aKOHOMIPHOCTI TIPH Mepeavi TeIIOTH Y ABOGa3HUX TEPMOCHU(POHAX.

e ¥V mepmomMy po3Aili HE 3a3HAYCHO 3B’S30K MDK OOpaHWMH T€OMETPUUYHUMH
napameTpamu JOCIKYBaHUX TEPMOCH(OHIB 3 pealbHUMHU MPUCTPOSIMH, IO
BUKOPUCTOBYIOTBCA Y TEIJIOOOMIHHOMY O0OJIaJHAHHI TEIIOEHEPTeTUYHUX
CUCTEM

e Y BHCHOBKax JI0 MEPIIOr0 PO3ALTY BKa3aHO PEKOMEHJIOBAHUM KOeQIIEHT
3arnoBHeHHS piBHUK 0,5, Mpu 1IbOMY, aBTOP Y TEKCTi BKa3zye Ha ONTHUMaJIbHUN
0,31. BigcyTHi 0OrpyHTYBaHHS TAKOTO BUCHOBKY.

e YV npyromy po3fiii HE MPEACTABICHO BI3yasIbHI MOPIBHSHHS MPOIECY KUITIHHS
Ha Hapi3l Ta THAJKIi MOBEPXHI, X04Ya TEIJIOBI XapaKTEPUCTHKU TPU I[LOMY
MOPIBHIOIOTHCSI.

e 3gayHa yactuHa poOoTu (1 posaun, 3 po3aiia) HpUCBAYEHA JTOCIHIIKEHHIO
Koe(IlieEHTY TEIJIOBIAAaul B 30H1 BUMApOBYBAaHHS TEPMOCH(OHA, MPU I[LOMY



HE pO3rifanacThed BIUIMB 30HW KowacHcalii Ta koedilieHTH Ternosiggadi B

AAHIN 30H1 HA 3aranbHi Tenonepe1alodl Xapak TePUCTHKH.

BucHoBOK npo anceprauiiiny pobory
Baxato, mo aucepraniiina poGora 3n00yBaua crynenst fokTopa dinocodii
«InTencundikailis  rpouecis

Boaoanmuposuua na temy
Hapi3HUX 30H

Jleonina
BHKOPHCTAHHI

JlinHiubKoro
Tengoo6MiHyY B aBodasznmx repMmocudonax 1pu
HarpiBy» BHKOHAHA HAa BHCOKOMY HayKOBOMY PpiBHI, He [OpYLIYe TpUHLKITIB
aKaaeMiuyHol JOOPOYECHOCTI TA € 3aKiHUCHUM HAYKOBHM JOCTIUIKEHHAM, CYKYTNHICTL
TEOPETHYHHUX Ta TMPAKTUYHHUX PE3yJibTaTiB SIKOr0 pO3B'sizy€ HAYKOBE 3aBAaHHA, WIO
Ma€ iCTOTHEe 3HAYEHHA IUlA Tajly3i 3Hanb 14 Enextpuuna itkenepis. [luceprauiina

poboTa 3a aKTYaabHICTIO, TPAKTHUYHOIO LIHHICTIO Ta HAyKOBOIO HOBH3HOIO MOBHICTIO
BiANOBiZa€ BMMOraM YMHHOTO 3aKOHOAaBcTBa YKpaiHH, 1o nepeadayexi y n.6 — 9

«IMopsaaKy NpUCYIKEHHs CTyneHsi nokTtopa ¢inocodii Ta cKacyBaHHs pIlUCHH:A
pasoBoi crewuiajlii3oBaHOT BUCHOT paad 3aksajiy BHILOT OCBITH, HAayKOBOI YCTAaHOBU
Mpo NPUCYKEHHs CTyNeHs Ookrtopa ¢inocodii», 3arBepmxeHoro IloctaHoporo

KaGinety MinicTpiB Ykpainu Bia 12 ciyns 2022 p. Ne 44,

3n06yBau JlinHiubkuit JleoHin BonoaumupoBHY 3aciiyroBy€ Ha MPUCYIKEHHSA
cTyneHs goKkTtopa ¢inocodii 3 eHepreTUYHOro MallMHOOYAyBaHHA y Taly3i 3HaHb 14
EnekTpuuHa itKeHepis 3a crienianbHicTio 142 EHepreTiune MalunHOOy Xy BaHHS.

O¢iuifiHui ONOHEHT:

nupekrop HaB4yajibHO-HaYKOBOTO IHCTUTYTY
X0JI0Y, KPIOTEXHOJIOT 1M Ta €EKOEHEPTeTHKU

iM. B.C. MapTUHOBCBHKOIO
OnecbKOro HalliOHAJILHOTO TEXHOJIOTIYHOTO

yHiBepcutety, MOH Ykpainuy,
NOKTOP-FEXHIYHHX HayK, poecop
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