PELEH3IA
Ha ucepTaliiny poooty
['opnierko Aprema OnexkcanpoBuda
Ha TeMy «Bruine nedexTiB HaIIaBI€HHS Ha BTOMHY MII[HICTh
TUTaHOBOIO cIutaBy BT22 3 BiTHOBIEHOO MOBEPXHEION,

IIPENICTaBJICHY Ha 3000yTTS CTyIIEHs TOKTOpa (imocodii

B rayly3i 3HaHb 13 Mexaniuna imkeHepis
3a cnerjanbHIiCTIo 132 MaTepiano3HaBcTBO

AKTYaJIbHICTH TEMH AUCEPTALil.
3BOKAIOYM Ha INUPOKE BHUKOPHCTAHHS THTAHOBHX CIUIABIB y aBial(iiiuii,

CHEPreTUYHIM Ta MAaIIMHOOYAIBHIM Tamy3sX, IOCHIKEHHS MEXaHi3MiB BILIUBY
neeKTiB HaIUIaBJICHHS, MIKPOCTPYKTYPHOI HEOMHOPITHOCTI Ta JOKAJLHUX 3MiH
MIKPOTBEPOCT] HA BTOMHY MILHICTb €, 0€3yMOBHO, aKTYaJbHHIM K 3 HAyKOBOI, TaK i
IPUKIIaJHOI TOYKHU 30pYy. 30KpeMa, HOBM3HA MiAXOmy B poOOTi, m0 0a3yeThcs Ha
IIO€JHAHHI IIPUCATHUX JIPOTIB PI3HOTO XIMIYHOTO CKJIaLy 3 KOHTPOJLOBAHUMHU
peXUMaMU JIOKAJIbHOI TEpMIYHOI OOpOOKHM, BIANOBIJAE CydYaCHMM HalpsMKam
PO3BUTKY TEXHOJIOTIN PEMOHTY Ta MiJIBULLIEHHS PECYPCY aBiaIllifHUX KOHCTPYKILi.

B yMOBax 3poCTaroyoro pecypcy aBlalliiHOl TEXHIKM MUTaHHS IPOJIOBKEHHS
CTPOKY Ciy>kOM 3HOWIEHUX nAetaneld HaOyBae OCOOJUBOI NMPAKTUYHOT 3HAUYIIOCTI.
TakuM YHMHOM, aKTyalnbHICTH TEMU JaucepramifiHoi pobotu [opmnenka Aprema
OnekcaHapoBrYa HE BUKIMKAE CYMHIBIB, OCKIIbKYA BOHA CHPSIMOBAHA Ha BHPIIICHHS
BOXJIMBOIO HAYKOBO-TEXHIUHOTO 3aBJaHHs] — IIJBUINEHHS BTOMHOI JOBrOBIiYHOCTI
KOHCTPYKIIMHUX €JIEMCHTIB 13 TUTAaHOBUX CILIaBiB, 30Kkpema criaBy BT22, 3a

PaxyHOK yJIOCKOHAJCHHS TEXHOJOTIH BIIHOBIIOBAILHOT0 HAILIABIEHHS Ta JIOKAJIHLHOT

TEPMI4HOT 0OPOOKH.

Ouninka O0OrpyHTOBAHOCTI HAYKOBHX pe3yabTaTiB  jaucepramii, ix
AOCTOBIPHOCTI TA HOBH3HH.

HayxoBa HOBU3HA nuceprauiiiHoi podotu ['opnenka Aprema OnekcanapoBrya
[oJisisra€ 'y BIEpIIE BCTAHOBJIEHUX 3aKOHOMIPHOCTSIX BIUIMBY IlapaMeTpiB
BIJIHOBJIFOBAJILHOTO  HAIUIABJICHHS Ta  JIOKAILHOI  TepMiuHOi 0OpoOKM  Ha

MIKPOCTPYKTYpPY, MIKPOTBEP/IICTH 1 BTOMHY JOBTOBIUHICTh TATAHOBUX CILJIABIB:



1. BcranosnieHo, o npu BiHOBJIEHHI OBEPXHEBOTO IHapy THTAHOBOIO CILIABY
BT22 meTtomoMm HamIaBi€HHsSI 3 BHKOpHCTaHHSAM npucamuux aporis CII15¢e Ta
BT22cB 1 mojaneiiil JokanbHI# TepMmiunili 00poOIi y 30HI TEPMIYHOIO BIUIUBY
MOXYTh YTBOPIOBATUCS MIKPOCTPYKTYPHO PI3HODIIHI MAiNSHKKA 3 BigMiHHOIO
TPABUMICTIO, SKi XapaKTepPHU3YIOTHCS JOKAIbHUMH BiIXUJICHHIMU XiMiUHOIO CKIajy,
O BU3HA4a€ (QOPMyBAHHS HEPIBHOBWKHOI MIKPOCTPYKTYPH Ta 3HMIKEHHS
MikpoTBepmocTi (323-335 HV).

2. BcTaHOoBIE€HO, 10 KOHTponbOBaHWi mBHAKicHUYA CBUY-marpis y mporeci
JIOKaJILHOI TEPMIYHOI 00pOOKM 3a0e3neuye piBHOMIpHUN PO3MOALN TeMIepaTypy Ta
GopMyBaHHS OIHOPIMHOT MIKPOCTPYKTYpH B 30HI TEPMIYHOIO BIUIMBY Ta
HallJaBJICHOMY 1mapi TuTaHoBOoro cmiaBy BT22. Ile copumsie crabimizanii
MIKPOTBEPAOCTI, 3MEHIIEHHIO 3aJUIIKOBUX HAMpPY>XEHb | IIiJBUIIEHHIO BTOMHO]
MII[HOCTI MaTepialy, IO € KPUTHYHO BXKJIMUBHM Ui JeTaled, fKki TpaioiTh y
yMOBaX IMUKIIYHAX HABAHTAXKCHD.

3. BCTanoBIeHO, 110 HASABHICTH NOP AiamMeTpoM 80-120 MKM y IPHUIIOBEPXHEBilH
30HI HAIUIaBJIEHOrO Imapy 3i cruraBy BT22 € kputuunuM (GakTopom, IO iHIiIiOE
BTOMHE pyiHYBaHHs. BU3HA4€HO, IO BTOMHA MILIHICTH BiJHOBJICHUX Je€Tajieil 3
HAsSBHUMU IIOpaMHU 3HIKYEThCS Ha 45-50% y nOpiBHAHHI 3 MaTepiajaoM, y SIKOMY Taki
nedextu Oy BiCYTHI.

JIOCTOBIpHICTH OTPUMAaHUX PE3YNBTATIB IIATBEPKYETHCS 3aCTOCYBAHHSAM
KOMIIJIEKCY Cy4aCHUX METOMIB JOCIHIDKEHHS, BKIIOYAIOYM ONTHUYHY Ta CICKTPOHHY
MIKPOCKOIIIIO, MIKPOTBEPIAOMETPIIO, EHEPreTHYHO-ANUCIepCiiumii Mikpoananis, a
TaKOX 0araTOKpaTHUM IOBTOPEHHSIM EKCIEPUMEHTIB. YCi pe3yahbTaTd MalOTh YiTKE
(QisuyHe OOIpyHTYBaHHS, Y3TOIDKCHICTH MDK CTPYKTYDHUMM 3MiHaMH Ta
MEXaHIYHUMM XapaKTEPUCTUKAMH, IO CBIIYMTH NMPO BHCOKUHA piBEHb BUKOHAHHS
JIOCIDKEHHS.

HayxoBi mociimpkeHHst Oynu BWKOHaHi 3m00yBayeM Ha kadeapi (pismuHoro
Marepiajlo3HaBCTBA Ta TEPMIUYHOI OOpOOKHM HaBYAILHO-HAYKOBOTO iHCTHTYTY
Marepiano3HaBCTBa Ta 3BaproBaHHs iMeHi €.0. [Tarona KIII im. Iropst Cikopcbkoro B
pamkax HJIP mix kepiBHUITBOM mpodecopa kadenpu ®MTO, kanaunara TEXHIYHIX

Hayk, npodecopa Jonis Onexcanapa Mukojaitosuya.



Omxe, mucepraniiine pocmimkenHs [opmenka Aprema OjekcaHapoBuya €
TMOBHICTIO 3aBEPIIEHUM 1 TaKUM, IO BiANOBiTa€ MOCTABIEHUM HAYKOBUM 3aBIAHHSM.
3mo0yBay y mOBHOMy 00Cs31 OBOJIOZIB METOMOJOTIEI0 HAyKoBOi pobGOTH Ta
IPOJAEMOHCTPYBAB  3JATHICTH O  MNPOBENEHHS  CAMOCTIHHOrO,  SKICHOTrO
CKCIIEPUMEHTAIBHOIO JOCIKEHHS. Y [IpoIeci BUKOHAHHS POOOTH aBTOPOM:

- BCEOIYHO HOCIHIJKEHO XapaKTep BTOMHOTO pyWHYBaHHs 3pa3kis ciiaBy BT22
Iiciis OJHAKOBMX YMOB HAIUIABIECHHS Ta JOKAJTBLHOI TepMiuHOi 0OpOOKH 3 METOO
BUSIBJIICHHSI OCHOBHUX YMHHUKIB, III0 BU3HAYAFOTH iX JOBIOBIUHICTS;

- [pOaHayi30BaHO MIKPOCTPYKTYPy Ta MIKPOTBEPHICTH y PI3HUX 30HAX
JOCIIDKYBAHUX 3pa3KiB, BCTAHOBJIEHO BIUIMB CTPYKTYPHOI HEOXHOPIAHOCTI Ha
3apOJDKEHHS Ta PO3BUTOK BTOMHUX TPIIMH;

- BU3HAYEHO TUIIOBI AE(EKTH, IO BWHHUKAIOTH Y IIPOLECI BiIHOBIIOBAILHOIO
HAIUTaBJIEHHs 1 JIOKaNbHOI TepMidHOI 00poOKHM, Ta OOrpYHTOBAHO iXHill BIUIMB Ha
(GopMyBanHs BTOMHUX IIOIIKOJKCHD;

- BCTAHOBJICHO B32€EMO3B’ 430K MDK JIOKAJbHUMU 3MIHAMHU XiMiYHOI'O CKJajy,
(Ga3oBuM CTaHOM Ta 3HIKEHHSM MEXaHIYHHUX BIIACTUBOCTEH y 30HAX 3 BigMIHHOIO
TPaBUMICTIO.

OtpuMaHi pe3ysibTaTH MNiNTBEPIDKYIOTH IMMOOKE PpO3yMiHHS HOCIITHUKOM
IPEOMETY, BOJOJIHHS CY4YaCHUMH METOJAaMH JOCHIOKEHHS Ta aHAIITHIHOTO

OIpAIFOBAHHS, 1110 CBIAYUTH [TPO HAJIEKHUM PiBEHb HOr0 HayKOBOI ITiAMOTOBKH.

Ouninka 3micTy auceprauii, i 3aBepuieHicTh Ta JOTPUMAHHS NPHHUHUIIB
aKaJeMivHOT 100POY€ECHOCTI.
3a cBOiM 3MiCTOM Auceprauiitna po6ota 3x00yBaua I'oprnenko A. O. OBHICTIO

Bignosigae Cranmapry BHIIOI OCBITH 31 creriansHocTi 132 Marepiano3HaBcTBO Ta
HanpsAMKaM JIOCIIIKEHb BiINOBIIHO 0 OCBITHLOT MporpaMu «Marepiallo3HaBCTBOY.
HucepTaniiina poOoTa € 3aBEpIIEHOI0 HAYKOBOIO MpAIeo i CBiUUTL PO
HasABHICTH 0COOMCTOr0 BHECKY 3/100yBata y HAyKOBHI HaIpsiM MaTepiaio3HaBCTBO.
PosrsnyBiny 3BIT MOAIOHOCTI 3a pe3yiabTaTaMHd IEPEBIpKH AMCepTaliiHol
poOOTH Ha TEKCTOBI CIIBHAIiHHS, MOXHa 3pOOMTH BHCHOBOK, IO AMCEpTalliliHa

pobora [I'opmenko Aprema OunekcaHApOBHYA € pe3yJbTaTOM CaMOCTIMHUX



JNOCHiKEeHb 3700yBada 1 HE MICTHTHh €IEeMEHTIB Qanbcubikaliii, KOMILIALIT,
(alpukarii, miariaTy Ta 3ano3uyeHb. BUKOpuUCTaHi iei, pe3ynbTaTd i TeKCTH 1HIINX

aBTOPIB MAXOTh HAJIEXKHI MOCHJIAHHS Ha BiINOBIIHE HKEPEIO.

MoBa Ta CTHJIb BUKJIAACHHSA Pe3yJabTaTiB.
Hucepramiiina  po0OoTa  HamucaHa YKPaiHCHKOIO MOBOIO. Marepian

MOJJAaHO MOCIIIOBHO, JIOTIYHO Ta TOCTYIIHO, i3 TOTPUMaHHSIM HOPM HAYKOBOTO CTHIIIO
BUKJIAQZACHHSI. ABTOp KOPEKTHO (QOpPMYJIIOE HAyKOBI IOJOXKEHHS, IMHPOKO
BUKOPUCTOBYE 3arajibHONPUUHITY  TEXHIYHY Ta  CHEIiaJibHy  TEPMiHOJOTIO,
JEMOHCTPYIOUM INTMOO0KE BOJIOIIHHS (Pax0oBOI MOBOIO Yy raly3i MaTepiajlo3HaBCTBA.

CrpykTypa auceprariii BIJIIOBIJIa€ 3arajJbHONPUUHITAM BUMOTaM 10 HAyKOBHX
JOCTIDKeHb, PO3IIIA JIOTIYHO MOB’sM3aHl MK COOO0, a BUKIJIAZ CYHPOBOIKYETHCS
HEOOXIMHUMH TpadiyHUMH MaTepialaMu — UIIOCTpalliAMH, TaONMUOsIMH Ta
JITEpaTy pHUMHU NOCHIIaHHIMU. CTHJIb MOBJIEHHS — BHUBaKEHUM, akaIeMiuHUH.

Jucepraris CkjiafaeTbCs 31 BCTYIY, II'SITA PO3MiTIB, BUCHOBKIB Ta CITHCKY
BUKOPHUCTAHUX JKEPEIL. 3araabHuil o0csr — 165 CTOpIHOK.

Y BCTyni OOIPYHTOBAHO AaKTYalbHICTh JOCHIIKEHHS, CHOPMYJIHOBAHO METY,
3aBJaHHS, O0’€KT 1 mpeaMer poOOTH, PO3KPUTO HAYKOBY HOBU3HY Ta MPAKTUYHY
3HAYYIIICTh PE3YJIbTATIB, HABEACHO AaHi Mpo ampodariro i myOmikaiii aBTopa.

VY mepmomMy  poO31iJii BAKOHAHO OIS JITEpaTypd 1I0J0  BJIACTMBOCTEM
TUTAHOBUX CIUIABIB, TEXHOJIOTIH 1X OOpOOKH, BINIUBY THUIIIB NMPHUCATHUX OPOTIB Ta
nedeKTIB HAIJIaBJIEHHS HAa MEXaHI9HI XapaKTEPUCTUKH, 30KpeMa BTOMHY MIIIHICTb.

Y npyromy poO3Iui NPEACTaBICHO Marepiaid © METOAWKHA JOCHIIKEHHS:
XIMIYHHAW CKJIaJ], PeKUMHU HAIUJIaBJICHHS, TEPMiUHOI 00pOOKM, METOIM BUIIPOOYBaHb,
aHai3y CTPYKTYpH, TBEPJIOCTI i TMIOPCTKOCTI.

Y TtpetboMy po3auTi BUCBITIIEHO BIUMB HamjuasieHHss CII15¢cB 1 jnokansHOL
TEPMiuHOT OOpPOOKH Ha CTPYKTYpPY, TBEPIICTH 1 BTOMHY MII[HICTh, IPOAHAII30BAHO
30HHM HEOJHOPIIHOCTI SK iHIIaTOPH TPIIUH.

VY gerBepromMy po3aiii pocnimkeno edextu HamtaieHnHs BT22c¢s ta JITO Ha
(hazoBi MEPETBOPEHHS, MOPUCTICTL 1 TBEPAICTh. [lokazaHO, 110 MOpU KPUTHUYHHUX

PO3MipiB 3HAUHO 3HWKYIOTH JOBTOBIUHICTb.



Y m’aromy po3fiii y3aralbHEHO BIUIMB BHSBJICHUX Je(EKTIB Ha XapakTep
py#HyBaHHA. 3alPOIIOHOBAHO METOJI BHUSBICHHS 30H 3 BIAMIHHOK TPaBMMICTIO 0€3
3aCTOCYBaHHS TPABJICHHS — K IHCTPYMEHT KOHTPOJIIO SKOCTI IIPH BiJHOBICHH]
JeTajeu.

Hucepranifina podora odpopmieHa BianoBigHo 10 Bumor nakazy MOH Ykpainn

Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBeppKeHHs BUMOT 10 0)OPMIIEHHS JUCEPTaii».

OnpuiiroHeHHs pe3yabTaTiB AUcepPTaNiliHOT podoTH.
HayxoB1 pesynpTaty Jucepramnii BUCBITIICHI Y YOTHPHOX HAYKOBUX I1yOJiKaLisaxX

3100yBada, Cepejl sIKMX: TPU CTATTi y HAYKOBHX BHJAHHSX, BKIFOUEHMX Ha ATy
OIyOJIiKyBaHHS 1O NEPENiKy HAayKOBUX (axOBUX BUAaHb YKpaiHuW, OJHA CTATTI Y
nepioavyHUX HayKOBUX BUJIAHHSX, MIPOiHeKCOBaHuX y 0azax manux Web of Science
Core Collection Ta/abo Scopus, sika BiIHECEHA JIO TEPIIOr0 — TPETLOr0 KBAPTHIIIB
(Q1—Q3) simnosiguo no kimacugikamii SCImago Journal and Country Rank a6o
Journal Citation Reports, Im0 pekOMEHIOBaHi a0 JIpYyKy BueHOw pamoro
KIIT im. Irops  CikOpCBKOr0 Ta HIPOHNUIM peleH3yBaHHA. Takox pe3ynbTaTH
aucepranii Oynu anpoOoBaHi Ha YbOTHPHOX HAYKOBHUX (HaXOBUX KOH(EPEHIisX.

HaykoBuii piBenp myOmikamii 3m00yBaya  BIOMOBIZA€  BUMOraM 10
JMCEpTalifHUX pOOIT Ha 37400yTTS HAyKOBOTO CTyTNEHs JOKTopa dimocodii. 3a
pe3yiabTaTaMi  JIUCEPTAlIHHOrO AOCHDKEHHS OMyOJIikOBAaHO YOTHPH CTaTTi Y
haxoBux HayKOBHUX BUIAHHSIX Ykpainu 3a CIENIABHICTIO 132
«Marepiano3HaBCTBO», 30KpEMa OJIHA CTATTS Yy CIIBaBTOPCTBI 3 Oinbll HiX IBOMA
apropamu. OKpiM TOro, ogHa CTaTTsd OMyOJIiKOBaHA y HAYKOBOMY “KypHAJ, IO
BXOJIUTH 10 MDKHApOJHOI HaykoMeTpuuyHoi 0asm Scopus (kaTeropiss A, KBapTHIb
QI), o CBIMYMTH IPO BU3HAHHS PE3YJHTATIB NOCTIIKCHHS Y MDKHAPOIHINA HAyKOBiH
CHIBHOTI.

OcoOuctuif BHECOK aBTOpa y KOXHIM poOOTI mMigTBEpIKeHO: 3100yBay
CaMOCTIAHO NPOBOJIUB EKCIEPUMEHTANBHI MOCHIIKEHHS, OOpOoOJsB pe3yibTary,
3MIHCHIOBAB aHAJIi3 Ta MiATOTOBKY MaTepiatiB 10 myOiikaiii.

TakuM 4MHOM, HAYKOB1 pE3yJIbTaTH ONMCAHI B AWCEpTaIliliHii poOOTI IOBHICTIO

BUCBITJIEH] Y HAYKOBHUX IIyOJIiKamisx 3400yBaya.



HepnoJixku Ta 3ayBaxeHHs 10 AMcepTaliiiHoi podoTu.
1.V migposmim 1.3 knacudikaris THTAaHOBHX CILIaBiB 3a (DAa30BMM CTAaHOM

BUKJIAJICHA Yy TEKCTOBiM Qopmi 6e3 dwiTKOi CTpyKTypW3amii, W0 yCKIaIHIOE
CpuiHATTA. BapTo Oyno 6 nogatu mio iHGOpMAIifo Y BUTIISA] TaOIUI.

2. B Tekcri miTepaTypHOrO OINIsAmy 3ragyerbes mnpo o', a", o -

> 2

MeTacTallnbHi a3y THTaHy, OJTHAK JaHi PO iX KPUCTAIUHY CTPYKTYDY BifCyTHI.

3.V TexHIYHMX pO3[iIax AUCEpTallil YacTO BHKOPHCTOBYIOTHCS CKOPOYEHHS
(3TB, JITO ToOwmO), AKi MOBTOPHO PO3MIHU(GPOBYIOTHLCS, XOUd CIMCOK CKOPOYEHb B
pOOOTI MPUCYTHIHN.

4. 'V poboTi OnMcaHO HasBHICTb 30HM 3 IOI'AHOK TPaBHMICTIO, IIPOTE
BIICYTHIH 1T CTPYKTypHUil aHai3 MeTogamu quQPaKIifHOro anamisy, 1o yCKIaIHIOE
imenTudikaiito GazoBoro ckiamy.

5. ¥V TekcTi BKa3aHO, IO JIOKaJbHA TepMiuHa 00poOKa HO3BOJIMIIA 3HU3UTU
PIBEHb 3AIMIIKOBUX HAPY)KEHb, aJle HE 3a3HAaYEHO, SIK came 1€ OyJI0 MiATBEPIKEHO.

6.  Jlis 30HM HaIIABJICHHS, sIKa Ma€ XapakTepHy XBUISICTY MOPGOJIOTito, Oy1o
0 mouiIEHO MPOBECTH X-IPOMEHEBHH aHami3 Juls BU3HAYCHHs cTabinbHoCTi dasu P
ab0 yTBOpEeHHs BTOpHHHUX (a3 micist JITO. Homy 1eii meTos He O6yB 3aCTOCOBAHMIA?

BBaxxaro, 110 BHCIIOBJIEH] 3ayBa)KCHHS HE € BU3HAYAIBHUMH 1 HE 3MEHINYIOTh
3arajibHy HayKOBY HOBM3HY Ta MPAKTHUHY 3HAYMMICTh PE3yNbTATIB Ta HE BINIUBAOThH

Ha IIO3UTHBHY OLIIHKY OUCEPTalliifiHOi pOOOTH.

BucHOBOK nmpo aAuceprauiiiny pooory.
BBaxaro, 1m0 aucepraniiiHa pobora 3m00yBadya CTymeHs mA0kTopa (izocodii

L'opnenko Aprema OnekcaHgponva Ha Temy «BrumuB medexTiB HamiapieHHS Ha
BTOMHY MIIHICTh TUTaHOBOTO CIiaBy BT22 3 BiAHOBJICHOIO MMOBEPXHEIY» BUKOHAHA
Ha BUCOKOMY HayKOBOMY DIBHI, HE MOPYIIy€ MIPUHLMITIB aKaJIeMiuHOi 10OpOYeCHOCTI
Ta € 3aKIHYEHUM HAYKOBUM JIOCII/PKEHHSIM, CYKYITHICTh TEOPETHYHMX Ta NPAKTHYHMX
pe3yIbTaTIB SIKOrO pO3B'sA3y€ HAYKOBE 3aBJAHHS, [0 Mae ICTOTHE 3HAYEHHS VIS
Mexaniunoi iHxeHepii. [lucepramiiiHa po0oTa 3a akKkTyaJbHICTIO, MNPAKTHYHOIO
I[IHHICTIO Ta HAYKOBOIO HOBM3HOI IIOBHICTIO BIAMOBIJa€ BUMOTaM YHHHOIO

3aKOHOZABCTBA YKpaiHM, mo nependadeni B m.6 — 9 «llopsaky npucyKeHHs



CTyIEHs JIOKTOpa Qi10codii Ta CKaCyBaHHS pillleHHs pa30BoOi CHELiali30BaH0i BUSHOT
pazu 3aKkyiaay BHILIOL OCBITM, HAyKOBOT YCTaHOBH MpPO MPHCYIHKEHHS CTYIIEHS
jokropa ¢inocodii», 3arBepmkenoro [Tocranosoro Kabinery Minictpip Ykpainu Bix
12 ciuns 2022 p. Ne 44,

3m00ysau I'opnenko Aprem OnekcaHgpOBMY 3aCIyrOBY€ Ha MPUCYIKCHHS
CTyneHs JoKkTopa (umocodii B ramysi 3Hamb 13 Mexaniuda imkeHepis 3a

crneniangpHICTIO 132 Marepiano3gaBcTBo.
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