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0(iuiiiHOTr0 ONMOHEHTA — JOKTOPKHU (Pi3MKO-MATEeMATHYHHUX HAYK
Karapiii Tersnu CraHiciaBiBHI
Ha aucepranio Kpaitnnuenko Asninu CepriiBau Ha Temy «/lesiki 3apaui
Teopil MPYKHOCTI 1J151 0araTo3B'I3BHUX TPAHCBEPCAIbHO-I30TPOIMHUX TiJ/DY, 110
MO/JaHAa /10 Pa30BOI CIeliaJi30BaHOI BUEHOI Paiu HA 3100yTTS CTyIIEeHS JOKTOpa
dinocodii 3 ranysi 3Hanb 11 MaTtemaTuka i craTucTHKA 32 cneniajabHicTio 113
IIpukiaagna MmaTteMaTuKa.

AKTYaJIbHICTh TeMH AUcCepTAaLil.

Tema nmucepraniiinoi pobotu Kpaitnuuenko Amiau CepriiBHH € aKTyalbHOIO,
OCKIJIbKM MPUCBAYEHA BUPIIICHHIO KPAaOBUX 3a/1ay TeOpii NPY>KHOCTI JJIsSI CKIIATHUX
TPaHCBEPCAIbHO-130TPOMHUX TLI, 30KpeMa TUI 31 cPepoigalbHUMHU MOPOKHUHAMU,
BKJIFOUCHHSIMU Ta TPIIIMHAMU. Y Cy4aCHOMY TEXHIYHOMY MPOTPECI Jeaani JacTiiie
BUKOPUCTOBYIOTHCS KOMITO3UTHI MaTepiaid 3 aHI30TPONHUMHU BIIACTHUBOCTSIMH,
0CcO0JIMBO B aBialliifHii, KOCMIUHIA, 000pOHHIN rany3sx. HasBHicTh nedeKTiB, TaKuX
SK TPIITUHU a00 MOPOKHUHU, 3HAYHO YCKIIATHIOE aHAMI3 1 MOTpeOye po3pOOKH TOUHHX
MaTeMaTHYHUX MOJICIICH.

Po3po6ka MeTo/11B aHAIITUYHOTO PO3B’sI3aHHS 3a7a4 JJI TAKUX CKIIAJIHUX T1I €
aKTyaJIbHOIO HE JIUIIE 3 TOYKU 30py MEXaHIKH, ajne il i Bepudikaiii Ta yTOUYHEHHS
YHCEJIIbHUX METO/IIB aHATI3Y, K1 IIUPOKO BUKOPUCTOBYIOTHCS B IHKEHEPHIN TIPAKTHIL.
OTxe, 0OpaHa TeMa BIAMOBIIAE Cy4YaCHOMY PIBHIO PO3BUTKY MPUKIAHOI MATEMATUKH
Ta MEXaHIKH J1e(OpPMIBHOTO TBEPAOIrO TiJIa.

Ouninka OOIPYHTOBAHOCTI HAayYKOBHX pe3yJbTaTiB aucepramii, ix
JTOCTOBIPHOCTI TA HOBU3HU

OpHier0 3 TMOCTaBJICHUMX 1 PpO3B’SI3aHMX 3aJad y pobori Oyino cTpore
OOIpyHTYBaHHS 1 NOJAJbIIMI PO3BUTOK amapary y3araibHeHoro merony dyp'e Ha
0arato3B’si3HI  BICECHMMETPUYHI  TPAHCBEPCAIbHO-130TPOMHI  TiJla, OOMEXEHI
CTHCHYTUMH CPEepOiTaTbHUMHU TTOBEPXHIMH.

JIOCTOBIpHICTh  OTPUMAHUX pPE3YyJbTATIB 0Oa3yeTbcs, SK Ha BKa3aHUX
TEOPETUYHUX OOTPYHTYBaHHSAX, TaK 1 HAa CTPOTMX KJIACMYHHUX IMOCTAHOBKAX
PO3MIIIHYTUX 3a71a4d. YUCIIOB1 pe3yibTaTu NEPEeBIpsUIMCS MOPIBHSIHHAM iX 3 TOUHUMU
AHAITUYHUMH JUTSI OTHO3B’ SI3HUX T, ITUPOKUM KOMIT FOTEPHUM E€KCIIEPUMEHTOM, B
SKOMY PO3B'SI3KH MIEPIOIUIHUX 3a/1a4 TIOPIBHIOBATIUCS 3 HEMIEP1OAMYHUMH, KOHTPOJIEM
MPAKTUYHOI MOXUOKHA OOUMCIICHHS HAINIPY>KEHb MPHU 3aCTOCYBaHHI METOIY PEIYKIIii.

HaykoBa HOBH3Ha pe3yJbTATIB AUCEPTALINHOIO JOCJIIKECHHS MOJIATA€ B
HACTYITHOMY:

o Brnepiie noBenmeHo 0a3uCHICTH CHCTEMH BICECUMETPUYHUX PO3B’S3KIB
PIBHSIHb PIBHOBAaru B TNEPEMIIIEHHSAX TPAHCBEPCAIBHO-130TPOMHOIO CTUCHYTOIO
cdepoina 1 MpoCcTopy 31 CTUCHYTOI c(hepoiaTbHOI MOPOKHUHOIO.

o Ha ocHoBi Bhepiie OTPUMAHHX HWKHIX OLIIHOK MOJYJiB BHU3HAYHHKIB
PO3B’SI3yBAIbHUX CHUCTEM MEpUINX 1 JpyTUX KpaloBHX 3aa4 AJIsi TPAaHCBEPCAIbHO-
130TPOMHOI0 CTUCHYTOTO cdepoina i HpOCTOpy 31 CTHCHYTOIO Cc(hepoinaibHOI0
MOPOKHUHOIO BCTAHOBJICHO KJIacH PO3B’S3HOCTI IUX 3a/Jad 3BHYAHHUM METOJOM
Dyp'e.



o OTpuMaHO HOBI TEOPEMHU JOJABAHHS ISl BICECUMETPUYHUX Oa3MCHUX
CTUCHYTHX C(hepoilaJbHUX PO3B'SI3KIB y BUIMAJKY, KOJIU MOYATKH CUCTEM KOOPAMHAT
JIOBUIBHO 3CYHYTI1 B3JIOBXK OC1 CUMETPIi.

. Brepmie oTtpuMaHO mapamMeTpudyHy MOJENb HAMPY>KEHOTO CTaHy
TpaHCBEPCATbHO-130TPOITHOTO CTUCHYTOTO c(hepoina 31 CTUCHYTOI CQepoinaibHOI0
MOPOKHUHOIO, Ha 0a3l AKOi MPOBEACHO KOMIT IOTEpHE MOJICTIOBAHHS HAIPYKEHOTO
CTaHy CTUCHYTOTO cpepoiny 3 KPyroBOIO TPILIUHOIO.

o Bnepiie 3a gomomororo y3zaraibHeHoro merony Dyp’e mociniikeHO
HaNpyXeHU CTaH TPAaHCBEPCAIbHO-130TPOMHOIO MPOCTOPY 3 JBOMAa KPYrOBHUMHU
TPILIMHAMM.

J Brnepuie mocrtaBieHo 1 po3B’s3aHO 3a7adi PO HAMNPYKEHUH CTaH
TPaHCBEPCAIBbHO-130TPOMHOTO MPOCTOPY 3 PI3HUMH KOHPIrypauisiMH MEepIOAUYHHUX
cUCTEM (TIaKETIB) IMJIOCKUX KPYTOBUX TPIIIUH 1 aHTUTPIIIIHH.

IIpakTyHe 3HAYEeHHS] OTPUMAHMX Pe3YJIbTATIB MOJISATA€ B HACTYITHOMY:

Otpumani B jucepramii pe3yJabTaTH MOXYTh BHUKOPHCTOBYBaTUCH MJIS
pPO3paxyHKy 1 aHajizy pI3HUX MEXaHIYHHX OO0 €KTIB 31 CKIAJHOI BHYTPIIIHHOIO
CTPYKTYPOIO B TaTy3sX aBia- 1 pakeToOyayBaHHS, CYTHOOy1yBaHHs, Oy /1IBHUIITBA.

OTpuMaHi aHATITHYHI PO3B’A3KW MOXKYTh CIIyTYBaTH €TAIOHHUMH MPUKIIATaMU
JUISL TIEPEBIPKA TOYHOCTI UYMCENBHHUX METOJIB y MpOrpaMHOMY 3a0e3leyeHHi s
MexaHiku jaedopMiBHOro TBepaoro tina. lle m03Boisiss€ MOKpAIIUTH TOYHICTH
KOMIT FOTEPHOTO MOJICJIIOBAaHHS CKJIAJITHUX 1H)KEHEPHUX 00’ €KTIB.

[To6ynoBani B poOOTI MaTeMaTHU4HI MOJE JO3BOJSIOTh TOYHIIIE OI[IHIOBATU
BIUTUB TPIIIWH, XOPCTKUX BKJIIOYEHb 1 TOPOKHUH Ha PO3MOJIN HAIMpy>KeHb, IO
OCOOJIMBO B&XJIMBO TMPU MPOTHO3YBAHHI TPIIIMHOYTBOPEHHS 1 pyWHYBaHHS
maTtepianiB. KpiM Toro, mpakTuyHe 3Ha4€HHS MAlOTh OTPUMaHi B poOOTI KoedillieHTH
IHTEHCUBHOCTI HAIpYXEHb, SIKI € OCHOBOIO 0araThbOX KPHUTEPIiB y Teopii TpIUIUH i
pyHHYBaHHS MaTepiaiB.

Ouinka 3MicTy aucepramii, ii 3aBeplICHICTb Ta JOTPUMAHHS NPHUHIUIIIB
aKaJeMi4Hoi 100P04Y€eCHOCTI.

3a cBoiM 3MicTOM auceprailiiiHa pobora 3m00yBauku KpaiiHuueHko AmiHuU
CepriiBHu BIJIOBIIa€ OCBITHHO-HAYKOBIN mporpami «IIpukianHa MaremaThka Ta
BUMOIaM /10 KBami(iKallliHUX pOOIT TPEThOr0 OCBITHHOTO PIBHS BHUIIOI OCBITH
(moxtop (dimocodii), mpo MO CBIAYNTH BUCHOBOK MPO HAYKOBY HOBU3HY, TCOPETUUHE
Ta TpaKTUYHE 3HAYEeHHs pe3yibTaTiB auceprauii Kpaitnnuenko A. C., HagaHui
Kadeaporo BHUINOI MaTeMaTHMKA Ta CHUCTEMHOro aHamizy HarmioHnamsHoro
aepokocMivyHOTO yHiBepcuTery iM. M. €. XykoBcbkoro "XapkiBChKH aBialliifHUNA
1HCTUTYT".

Huceprariiiina po6oTa Mae JIOT1YHY CTPYKTYpPY, BKJIIOYA€E YiTKE (POPMYITFOBAHHS
3ama4, OOTPYHTYBaHHsS OOpaHUX METO[IB, AaHAJITUYHE PO3B’A3aHHSA, YHCEIbHI
NPUKJIAAN Ta MiACYMKOBI BHCHOBKH. [lopymiens akamemigyHOi J00OpOYECHOCTI B
JYcepTallii Ta HAyKOBUX MyOJTiKaIlisiX, y SIKMX BUCBITICHI OCHOBHI HAyKOBI1 Pe3yJIbTaTu
UcepTallii, He BHSBICHO. BUKOpPUCTaHHS B TEKCTI pe3yJbTaTiB I1HIIMX BYEHHX
CYMPOBOJIKYETHCS BIIMOBITHUMHU TTOCUIAHHSIMU, TIOCUJIAHHS Ha JIITEPATYpHIi JKepesa
KOPEKTHI.



MoBa Ta cTHJIb BUKJIA/IEHHS Pe3yJIbTaTiB.

Jluceprarisi HamMcaHa yKPaiHCHKOK MOBOIO 3 JOTPUMAHHIM HOPM HayKOBOTO
CTHJIIO 3T1JIHO 31 CTaHAapTaMu 0(OpMIIEHHSI HAYKOBUX JOKYMEHTIB. Bukiaz goriyHui,
MIOCJI1IOBHUM, TEPMIHOJIOTISI — KOpPEKTHAa. BUKOpHUCTaHHA MaTeMaTUYHOTO amnapary
CYNPOBOJIKYETHCS JJOCTATHIMU KOMEHTApSIMH, 1110 MOJETIIYIOTh CIPUUHSTTS 3MICTY.
HaykoBa po6oTa qoctaTHRO 3a0€3MeueHa pUCyHKaMH Ta TaOJIHUIIMH.

Hucepramiiitna poboTa CKIAIaeTbCs 31 BCTYIy, IIECTH PO3ALIIB OCHOBHOTO
3MiCTY, 3arajlbHUX BUCHOBKIB, CIIUCKY BUKOPHUCTAHUX JKepell. Ii 3aranbHa cTpyKTypa
BIJINOBIJIa€ BUMOTaM /10 HAyKOBUX KBaJi(iKalliHUX Tpallb.

Y Berynmi oOrpyHTOBaHO aKTyallbHICTH OOpAaHOiI TE€MH, BH3HAYEHO METYy 1
3aBAaHHS JAOCTIIKEHHS, CPOPMYIIbOBaHO 00’ €KT 1 MPEAMET TOCIIKEHHS, HAaBEJECHO
HAyKOBY HOBH3HY, IPAKTUYHE 3HAYEHHS PE3YJIbTATIB, METOAM JOCTIIXKEHHS, a TAKOX
nepeik nyOJiKaiiil, y SKMX BUCBITJIEHO OCHOBHI MOJIOKEHHS THCEpTAaLlli.

Po3ain 1 npucBs4eHo oy cydacHoro crany npoOiemu. IIpoananizoBaHo
OCHOBHI HampsIMKH JOCIIPKeHb 3a7ad Teopii MPYKHOCTI JUIsl aHI30TPOIHHUX TiJ,
30kpema 3 jaedeKTaMyd THUIY BKJIKOYEHb, MOPOXKHUH 1 TpimuH. CUCTEeMaTU30BaHO
KJIACMYHI Ta Cy4YacHI pe3yJbTaTHh, BHUSIBICHO HEPO3B’S3aHI TWTAaHHS, Ha Kl
CIPSIMOBAHO MOJANbBIIE TOCIIIKEHHS.

Y po3aini 2 posriasHyTO MOOYJIOBY OCECUMETPUYHHMX Oa3UCHUX CHUCTEM
PO3B’SI3KIB PIBHSHB PIBHOBAru y cepoigaibHUX KOOPAMHATAX IS TPAHCBEPCAIBHO-
130TPOITHOTO CTHCHYTOro cdepoiga. CTporo m0BeleHO 0a3MCHICTh MOOYI0BAaHUX
po3B’s13KiB. OTpUMAaHO OLIHKY BU3HAYHHUKIB PO3B’I3YBAJIbHUX CUCTEM MEPILOT 1 Ipyroi
BICECUMETPUYHUX KpPaHOBHUX 3aqad JJIsl TPaHCBEPCAIBbHO-130TPOMHOIO CTHUCHYTOTO
cdepoina i mpocTopy 31 chepoinaaTbHOK MOPOKHUHOIO. JIOBEACHO YMOBH 1CHYBaHHS
KJIACUYHUX PpO3B'SI3KIB yKazaHuxX 3amgad MerogoMm Dyp'e. Orpumano TeopeMu
JoAaBaHHS MOOY/I0BaHMX PO3B'SI3KIB B CUCTEMaX KOOPJWHAT, MOYATKH SKUX 3CYyHYTI1
B3JIOBXK OC1 CUMETIi.

Y po3nini 3 po3B’s3aHO KpaloBl 3aaadi JJjIsl TPAHCBEPCAIBbHO-130TPOITHOTO
chepoina 31 cdepoigaibHOIO TOPOKHUHOK B OCECUMETPHUYHIN TOCTAHOBIII.
[ToOynoBaHO mapaMeTpuuHi PO3B’A3KH, 3[1MCHEHO 3BEJCHHS 3a/1a4 10 HECKIHYEHHUX
CUCTEM PIBHSHb, JOCIIIKEHO (PpearoIbMOBICTh BIAMOBIIHUX omiepaTopiB. YncenbHi
pe3yibTaTu 3HAWEHO AJIsi CTUCHYTOro cepoina 3 KpyroBoro TpimuHor. HaBeneno
rpadiki HOpMaJbHUX HANPY>KEHb B IJIOLIMHI TPIIIMHM 032 1i MEXKEI0 B 3aJIEKHOCTI
BiJl BIJIHOCHUX T€OMETPUYHHUX PO3MIPIB MiBOCceH chepoina.

Y po3nini 4 gocnipkeHO 3a7ady MPO HAMPYKEHWM CTaH TpaHCBEpPCalbHO-
130TPOITHOTO MPOCTOPY 3 IBOMA MapaJIeTbHUMHU KPYTOBUMH TPIIITUHAMU, [ICHTPH SKUX
pO3TalllOBaHl Ha OCl1 aHI30TPOIIi, a MJIOMIMHU 301raroThCsl 3 IUIOMIMHOK 130TPOIIi.
BBaxkaeTbcs, 110 10 TPIIIUH MPUKIAJCHE CTajie HOpMalbHE HaBaHTAXEHHS. 3ajady
po3B’si3aHO  y3araibHeHUM MeTogoM Dyp’e 'y  cTUcHYTHX cdepoinaipbHUX
KOOpJIMHATAX, O JO3BOJIMIIO 3BECTH 1l 10 HECKIHYEHHOI CUCTEMH JIIHIHHUX PIBHSHB 13
dbpenronbmoBuM  omeparopoM. OTpumano rTpadikd PO3MOAUTY HOPMAITBHUX
HampyXeHb 1 3HA4YeHHS KOEe(DIIIEHTIB 1HTEHCHUBHOCTI HANpPY>KEHb, SKI J00pe
Y3TOUKYIOTBCS 3 BIIOMUMU pe3yIbTaTaMHu.

Y po3aisi 5 mocmiKeHO HANpyXEHUH CTaH TPAHCBEPCATBHO-130TPOITHOTO
IPOCTOPY, OCJIA0JIEHOr0 MEPIOJUYHUMHU CUCTEMaMH KPYTrOBUX TPIIIMH JOBUIBHUX



pPO3MIpiB, PO3TAIIOBAHUX Yy MPEACTABHUIIBKUX Iapax, MEPIEeHIUKYJIIPHUX JI0 OCl
aH13otpornii. HaBeleHo YMCIIOBI pe3ynbTaTH, IO 1TOCTPYIOTh B3aEMOJII0 MiXK
TpIIMHAMM.

Y po3aiii 6 10CHiKEHO HANpyXEHUH CTaH TPAHCBEPCATIBbHO-130TPOITHOTO
MPOCTOPY 3 MEPIOAUYHUMHU CUCTEMaMU KPYTOBUX aHTUTPINIUH JOBUILHUX PO3MIPIB,
pPO3TalIOBaHUX y MPEICTABHUIBKUX IIapax, NEPIEeHIUKYISAPHUX 10 OCl aHI30TPOMIi.
[Tokaszano, mo 3HaA4eHHS KOEQIII€HTIB 1HTEHCUBHOCTI HANPYKEHb T aHTUTPIITUH
cmabo 3aiexaTh BiJl KOHKPETHOI KOH(ITypaii mapy

Y BHCHOBKaxX MiJICYMOBAHO OCHOBHI pE€3yJbTaTH AUCEPTALINHOI poOOTH,
BU3HAYEHO I1X MICIIE B 3araJibHOMy KOHTEKCTI TeOopii MPYXKHOCTI, OKPECIECHO
NEPCHEKTUBH MOJATBIINX JOCIIHKCHb.

OnpuirogHeHHs pe3yJbTATIiB AUCePTALiIIIHOI POOOTH.

Marepianu nucepTarlii HajdeXHO BiOOpaXkeHI y 6 HAYKOBUX MyOJiKaIisIx
aBTOPKHU 3a TEMOIO JOCIIKEHHS. 3 HUX 3 CTaTTi Onmy0JIIKOBaHO y (DaXOBUX HAYKOBUX
BUJIAHHSAX YKpaiHu, 110 BKIIOYEHI JI0 Tepeniky kareropii b Ta iHIEKCyrOTbCs B
MDKHApPOJHUX HaykoMeTpudyHuX 0azax, Takux sk ICI Journals Master List, Ulrich’s
Periodicals Directory (New Jersey, USA), Crossref, Google Scholar, Index
Copernicus. KpiMm Toro, pesynbTaTd AOCHIIKEHHS Oyiau anmpoOOBaHI Ha HAYKOBUX
KOH(EpEeHLIsIX Ta mpeacTaBieHi y 3 Te3ax gomoBineil. Lle cBiuuTh Mpo JOCTaTHIO
anpoOarrito i HayKoBy KOMYHIKaIIil0 Pe3yJIbTaTiB AUCEPTAIIMHOI pOOOTH.

Heponiku Ta 3ayBakeHHs 10 AMCePTALINHOI po0OTH
Jlo nucepraliiitHoi poOOTH € KiTbKO 3ayBaKEHb.

1. VY 616miorpadignomy orssi (po3ain 1) podit [30-34] ckazaHo po HOBUH
MJIX17 y DOCTIIKEHHI TPIIIKH, ajie He 3p03YMIJIO B YOMY BiH IOJISTAE.

2. Tak camo, 3arajbH1 cjaoBa 0€3 KOHKPETHKH BXOIATh Y XapaKTEPUCTUKY
pooiT [57-59].

3. VY neskux poboTax, HAMMCAHUX Y CIIBaBTOPCTBI, YOMYCh (Irypye OIUH
aBTop (Hanmpukianu, [77]).

4. VYkpaiHChbKH 4OJIOBIY1 MPI13BUIIA MOTPIOHO CXUJISATH, a HE 3aMMKUCYBATH iX Y
Ha3MBHOMY BIJIMIHKY.

5. Ha ctop. 87 Hemae nosicHeHHs (a00 nmocuiaHHs Ha po3aiia 2) 10 GopMyIu
(4.2).

6. dopmynu (4.3), (4.4) 3anmucano 6e3 MOCUJIAHHS Ha TEOPEMH JI0JaBaHHS.

7. Ha crop. 115 micng tabauui 6.1 HanucaHo «Koe(ILIEHT IHTEHCUBHOCTI

HAIPYTU» 3aMICTh «KOE(]ILIEHT IHTEHCUBHOCT1 HAIPYKEHbY.

VYci 3a3HaueHl 3ayBaKEHHS MArOTh HECYTTEBHM XapakTep 1 HE 3MEHIIYIOTb
IIHHOCTI AMCepTaliiiHoi poOOTH, SKa BIA3HAYAETHCS BHUCOKHM PIBHEM HAaYKOBOIi
HOBHM3HHM, CTpPOTICTIO MaTEMaTHMYHOTO amapary Ta MPaKTUYHOIO 3HAUYIIiCTIO
OTPUMAaHUX PE3yJIbTATIB.

BucHoBOK npo quceprauiiiny pooory.



Huceprariiitna po6ota Kpaitnuaenko Asinu CepriiBHu Ha Temy «/Jleski 3agadi
TEOpii MPYKHOCTI I 0araTo3B'sI3HUX TPAHCBEPCATbHO-130TPOMHUX T1J» BUKOHAHA Ha
BHCOKOMY HayKOBOMY PiBHI, HE MOPYILIY€E NPUHUMIIIB aKaI€MIYHOI JOOPOYECHOCTI, €
3aKIHYCHUM HAYKOBUM JIOCIIJDKCHHSIM Ta BIJIOBIa€ BUMOTaM J0 KBaTi(iKaIlliHIX
poOIT Ha 3100yTTS HAyKOBOrO CTymeHs joktopa ¢utocodii, a ii aBTOpKa
MPOJIEMOHCTPYBaJIa 3/IaTHICTh JO CAMOCTIMHHUX HAyKOBHUX JOCHiIKeHb. OTpumaHi
pE3yNbTaTH MAIOTh K TEOPETUYHY, TAK 1 TPAKTUYHY IIHHICTh, @ TEMA JIOCIIIPKEHHS —
Oe33anepeyHy aKTyajJbHICTh.

BpaxoByroun BukianeHe, BBaxatro, mo Kpailinnuenko Anina CepriiBHa
3aCIyTOBYE HA MPUCYIKEHHS] HAYKOBOI'O CTYNEHs JOKTopa (i1oco@iiB B raay3l 3HaHb
11 MaremaTuka i ctaTucTuka 3a crueriansHicTio 113 [Ipukimagna maTemaruka.

OdinifiHui OTIOHEHT:

JlokTopka (i3MK0O-MaTeMaTHYHUX HAYyK, Mpodecopka,

npodecopka kadeapu NpUKIaTHOT MATEMATUKH,

HarioHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY
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