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BricoTa #MaKkOCTH HAR Bepl. kynona & ¥

~

i e Kpurosble nauTs
- D6onouKkM
L MAMHapHyYeck.aq oo
L Komnueckan oBonouke
=- lpyrue sanauu o Konetal
i b CpaBouHbIe AAHHEIE O BH
£J- CTaTuyeckui pacver
i K. pyr Abie NAGCTIHKN

! 36)005

i+ NpAMOYranEHEIE NASCTUHI

i CobEpMUBCKHE KUNONa
- KOHTaKTHHIE HaNPAKEHHA 0
i Cpepa Ha chepe
[ ReRea T v 16605

< >

-
®
s:i‘i"fll.tl' Orver | & Crpasca | [ Mapamerpei 88 Hamu | | Borwcoms | Bl Bewan

{t OMMd&Olstedo O Isfyw Wjtedu MY dif 5 EicwEsd® ©izO tefdafits datsj 2ty
dZOctekzL ¢ ;

w

g

i o

t 09 dzts (tsJ tc dzOw dzO0ctckzL € 1 OctclzL CO ls ﬁ] 5B fﬂ I
ftetsj Syds

2222222 11Y

=t

106tlzL €O Y dHE M 1066EZLSO o odHj
HO9 dzj dzd W

lr'Bstc 9dHO dOctwkzL Cd MEzh j Migadvy Gijmlses j o rdiiRHsGisdz
fMdzj Hizjls L OHOIs! cOHdEmM CEYftsdzO d Beuwzgnpdiddd odz@ dtisz L
fswodz dzd¥ GCtOWJECO IsOdzGj dzyd Ozt dz = S tdi3f sdzj dzls Efmddz
(NLNy)) . JtcOWdS B d&ZOHO] s fnoduididsoaltsds  Hiiff dfO=mE ! fipS R ts Idstayte
CktomMtstctsdz Ot kzd3j dzs © dzO 1 CtcOdz Bsded IststcO o7 9 SHW Isfyw |

[ dlsj Ozt

1. s 0o syded S fesjClhdtelp ds O YJISROIRG I sdets  tej H OF
VBOdNE sOsf ., thbts2dl 406, M19¢Bd. Mmists. 95)
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s SEDCIsdy j d&zOf oWy j dad W

EP Kycr (64-6mr) - m} x

OaHoNponeTHBEIE CTER: A
OaHonponeTHele cTep:

CTEepkHW NeperMeHHor MNapareTpel

K.pyrosele KoNELa F

CTpyHe! Ri |5 e
Mavre
: R, |200 rd

MNpaArouronsHeE NauT
Kpyrogsie ninTs!
= DGonoukH
i LluAuHapHieck.an ofias
o KHMMBCKAR 0004k E
=- lpyrue sanayu o Konetal
i L. CrpapouHble ganHble o BH
- CTaTHueckuii pacuer
- Kpurisle NAacTHHEH Cuna F|0.04 T
- [ PAMOYrOABHEIE NASCTHH
- CpEpMHECKHE KYNoNa
= KOHTaKTHEIE HanpAXeHHa
- Cepepa Ha cepe
- CpEpa Ha NNOCKOCTH
- Cepepa B CPEpUYSCROM rH

Mogyne ynpyrocm E; | 20600000000 T/m?

Mogyne ynpyrocm E; | 20600000000 T/m?
Kosoauuwment Myaccora v, |03

Kosoauument Myaccora v, |03

PesynsTae! pacieTa

- Cbepa Ha UKHApe Wiapia koHTaKTa Gonswed Monyoc oy M MAowaRs KOHTEKTA 1 opae g M7
- Cbepa B KDYrnon skenotie ; :

) 2
Cmepa B LMAMHIPHYECK O LLIWDMHa KOHTaKTa MeHELei nonyocy 1 ‘-‘ 23e-004 M MakcumansHoe HanpRxeHWe 4?548,1 [ Tim

- LLUAMHAP HE UMAMHAPS

- luaHap W nnockocTs Cwmewenive uenTpa |7 2576009 M

v

< >

-
®
s:i‘i"fll.tl' Orver | & Crpasca | [ Mapamerpei 88 Hamu | | Borwcoms | Bl Bewan

{ O d&Otedo OjlsiY L OHOYO B sitjHjdjddd ®&OCHdEOd
CsdzlsOCldzs? 5B &ZOMIsd §ted btsyj ydsd ddd dddj? dsdk S tdso
dMotsHdy ° HOddz & ItejBlkjlshmw oo jdiplgds diphEeEOQOs s &wmo
Bsedn ftkeshisd d St WW¥dydjdsOon 1kzOofMMsdkd &GOl tdC
{jOddL 50 Odgr fMdzjHES N dj yOMmisdy j: Mz yOd S tdlsOClsdzs? L O
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/’ﬁ
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l1jtef jdznd S zdzw tedz §

ltesdL o sdz! dzgOW 59
ftesdLotsdz des?2 f tso

ltesdL 9 sdz! dzgOw {ff 59
f dzsm¢ sMisd

o e o A L A A e

J dsj tOlskztcO
1. W.D. Pilkey Stresses, Strains and Structural Matricdsw-York, John Wiley & Sons Inc. 1994.
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16 1 M sdBsc Olsj dzt dz' j o' ydmdzj dzdw
] i ddz0Or ©OLHJ EZO dsydts of ydmdzdls: : Ctsteded ¢ s
5B tcOls dzlz ¢ BOIsted ylz, H J lsg] el disGaidisy J fipi§@isite Qe OC Isj tod
il btedui Mcdrn VWdekte, &sd] ds’ ddzj teydd fsMmisr o Is,
s stedzd f tsdzd dzts Bs ©

£ Kycr (64-6ur) — [m| X

— Jpyrue sapaud o konebal ~
EHDBEDUHbIE A3HHEIE O BH
- CTaTHYECKHEA pacuer CTeneHe NonvHoOMaE |5 Alr
- K.pyrinsle NacTHHEH
nDﬂMDHFO.ﬂbeIB MNAACTHHI

.. CpepUdECKUE KynOna CTENeHb MHOMUTENA Koa@@uumeHT
=l- KOHTAKTHBIE HANPAXEeHHA 0 12
- Cepepa Ha cpepe 1 -9.7
- Cepepa Ha nnockocTH 2 29
- CpEpa B COEPUYBCKOM MH 3 i}
- Cpepa Ha WHAMHLpe 4 11
- Cepepa B KpYrnomM xenode 5 7829 |z|

- Cpepa B LHAMHAPHIECKON
- LLUWHOP HE LUWAKHLPE TMonHomM
- LLWWHIP W MAocKocTs

- LluniHap & rHesne

- MepreHAMKYIARHEIE LA
- [POM3B0AEHEA NOBERRHOC
- [POM3B0AEHEA NOBERRHOC
- BenoMorarenbHbLe BLYMC
- K.OpHMW MoAHHoMOE

78,97+ 11x% 2,529, T+ 12

N2 KopHi nonnHoMa
- MOMEHTEI MHEPLHK NPOCTE 1 05050338
- [ BOMETPHYECKHE XaPaKTe 2 _6 174+IU 595
JeTepraHHaHT MaTpHuEl : L
-0,174-0,695
- BeluMeneHWe 08paTHON M2 = 0802401 !
Ny +
- CHCTEMEI MMHERHER YDaBH < ! ! -
N 5 | 0,505+0,338i
< 3
‘ CAD ¢
L"‘ffl(‘_f_ Orver & Crpasra | [ Napamerpn | &% Haimu $ Bommcoams | $|  Bewon

t OMMBBOIstedo Oj s L OHOYO tt dZOr Y HJIdedd ofMmin tojn j
aax =0,

i=0
i ejhjMmlse j dzdz’ o5 & is=O¥.3d yd j dzls O kg
dzv tedhjdedvw LOHOYd dzzy des L OHOIs! Mmisjtjdz ¢ tsdzd
] tcjLEzdz IsOIsj tejhjddw o IsOB dzd yJ , CslststcOY wOMY B
(o jhjMmlseojdader | d SCtditfdzj SMmdze” j) SCtsteded o tsdzd dets diz0.
rdzv g hjddv dnf sdzdzjdgingts H Isfjted2dgdsO .

[ djtOlk©O

1. W.H. Press, B.P. Flannery, S.A. Teukolsky, W.T. Vetterling, Numerical Recipes in C: The Art of
Scientific Computing, 2nd e@ambridge, England: Cambridge University Press, 1992. (fn d{1,
A9.5)).
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[ Bd3] datf zj tc Ufdafs i lsls jndz

i” Kycr (64-6ur)

- [pyrue sanaum o Konetal »
i v CnpaBguHele AaHHES O BH
- CTaTuueckui pacver

- Kpyr neIe NASCTHHKH

- MpAMOYroAbHEIE MAACTHHI

=- K,

<

- CepepMUBCKHE KYNONa
OHTAKTHHIE HAaNPAXEHW
- Cpepa Ha cpepe

- Cpepa Ha NNOCKOCTH

- Cpepa B cPEpUUBCKOM MH
- Cepepa Ha inuHape

- Cpepa B KpYrnoM #enode
- Cpepa B LMAMHAPHYECKON
< LLUAMHAP H3 UMAMHAPE

- LLMAMHAR W NNOCKOCTE

- LLUNMHAP B rHesne

- [ EPNEHAMKYAAPHBIE WHAKI
- [ pOMSE0NEHAA NOBSPRHOC
- [ pOMSE0NEHAA NOBERRHOC
CMOMOTATENbHBIE BBYHC
- K.opHK NOAMHOMOE

- MOMEHTEI HHEPUMK NPOCTE
- [ BOMETPUHECKME HADAKTE
- JETEPMUHEHT METRHULE!
- BelMMCAEHWE 08paTHO re
+ CHOTEMEI MMHEHELK YRaBr

YaeneHeiit Bec 7,85

>

N

CAD o

Office

@ Crpaska &

Oruer

Tim

J, [2BBR.01T T'mrcex®
J, [2BBE01T T'mrcex®

J. 26669011 Tmrces?

- [m| X
FopraTena | Monsi wap b
R 4E
[
3 Marepuan | Crane ofekHoEEHHAA w
[ OMEHTEI HHEPLLHM

Dffeem Tena 37421 M

[Mnowaik BHEWHER NOBEPXHOCTH | 265,904 M

MAowaak BHYTpeHHE 50,265 M
Mapamerper | @ Haimu § Bomicoms | 2l Bewon

I HOdzdztsd3 e 3 d d3gists é3) aighf fr) Az seflgidg " checfs fry Is ts 2
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dzOL dzOyj dz o' Bstotsds tsHdese s dL

B0OIs j g Odzs o
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o' BtcOdz f ZdzlIs srigtudiif vls ey, [ torR PLfOo d M d d3tsmisd ¢

L OHldg Wiz 5B RsH dak s dsj s ted U j) i Sednit WO i o s grPls 5z s | flsf OH O

fdmcd.

] oW di3skz ¢ sz dgr 2

f Otc O
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1iBd@ sedud Médj ~0wOCBjtedmlsdsd

EP Kycr (64-6mr) - m} x

E- Jipyrue sanaym o koaebal ~
H Lo CnpaED'{Hble A3HHEIE O EBH

(- CraTuueckui pacver zZ b [0 =
-~ KYr bie MAGCTUHKA +—a—
- M pAMOYr0bHEIE MAGCTHHI T d 20 o
- Cpepuyeckue kynona Oy a [0 oM
=- KOHTaKTHRIE HanpaXeHua d 1 w
- Cpepa Ha cpepe [ X \ ZLm
* Y

- Cepepa Ha nnockocTH ,_x,n_,

- Cpepa B cPEpUUBCKOM MH l_

- Cepepa Ha inuHape b

- Cpepa B KpYrnoM #enode
- Copepa B UMNMHAPMYECK D
< LLUAMHAP H3 UMAMHAPE

- LLMAMHAR W NNOCKOCTE

- LLUNMHAP B rHesne

- [epNEHAMEYAARHEIE WK
- [ pOMSE0NEHAA NOBSPRHOC
- [ pOMSE0NEHAA NOBERRHOC
- BcnomMorarenbHbie BbINHC

- K.OpHK MoAKMHOMOS MNapaterp 3Ha4eHMe EanHILE M3Mepe:
-+ MOMEHTEI HHEPUMW MpoCTE A Mnowage NoNepeYHoro ceYeHus 200 o’

- [EOMETPHYECKHE HapaKTe @ |Yron HaknoHa riaeHe 0cel HHEPLHK .7 rpag
-~ JETEMUHEHT METPHUEI | |MOMEHT LHEPLUM OTHOCKTENEHD UEHTPaNLHOR ook 1 NapannetsHOi BEEE BEY 1
- BelMMCAEHWE 08paTHO re ¥ o locu' cM
- CHETeMEl NMHElHEI YpaBr v | | A OMEHT HHEPLMH OTHOCHTENEHO LEHTPaNEHOR ook 21 napannensHoi 3333333
2 locuZ
€ > | 4 |

~
® -
s:i‘f‘f‘]{t Oryer @ Crpaska la Napamerper | @ Haimu @ Brmucars ﬁ] Brixon

I HOdzdatsds tejydd3j GftejnHjdve shw (d fdasdOlsts d U jditafg jdzist O tgC
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Irete Wdcktr tshkhjhsody jlsigwwy o oo yd BadPddy & ¢ jnt &k
©OCIjtedmisds dzkydets o of fOHOS N j &5 MTdMS] of BO! dzlz
slsster §j LOsdMmwls &l o BtOdzdsts Bermdbstute s’ )1 © d i) dzd dzels
skjlsteduiMSd) ROwOCkjtedmisdSd or asHwimY o IsOB ddyj

] dlsj tcOIktcO
1. W.C. Young, R.G. Budynas, Roar kés formul as for st,2®XISBNand str
0-07-072542-X, 2001, 832 pp.

2.0 Jtecrj.tgh . 1 Odgs.of.5 Hictle sy dztsmls+ Emists? yded,sm! o sftsezj B ©
clfOhddesflstetsj dzdj e, 1988, 831 fMists.
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45 todsd dzOdzls BOIsted y

EP Kycr (64-6mr) - m} x

£ [lpyrue sapaum o konebal A
i v CnpaBguHele AaHHES O BH
- CTaruueckuil pacyer

- K.pyrasie NACTHHEN

- [ pAMOYroABHEIE MASCTHHI MopAgok Marpruel (4 G CHMMETpHIHAA
- CepepuueckHe kynona

- KOHTaKTHBIE HanpAXeHUs
- Copepa Ha cpepe

- Cepepa Ha nnocrocTH =3 1 2 3 4
- Cpepa B cPEpUUBCKOM MH 1 -89 28 3.4 88

- Cepepa Ha inuHape 2 897 58 3.45

- Cepepa B KpyYrnom senode 3 19.07 238
- Copepa B UMNMHAPMYECK D 4 5.8

< LLUAMHAP H3 UMAMHAPE

- LLMAMHAR W NNOCKOCTE

- LLUNMHAP B rHesne

- [ EPNEHAMKYAAPHBIE WHAKI
- [pouzBONEHEA NOBEPRHOC Dereprawnant 398677 900
- [ pOMSE0NEHAA NOBERRHOC
=- BcnomorarenbHbie BHYHC

- K.0pHK NOAMHOMOE

- MOMEHTEI HHEPUHK NPOCTE

- [ BOMETPUHECKME HADAKTE

- JETEPMUHEHT METPHULE!

- BelMMCAEHWE 08paTHO re

+ CHOTEMEI MMHEHELK YRaBr

< >

-
®
s:i‘i!il'll:l Orver | & Crpasca | [ Mapamerpei 88 Hamu | | Borwcoms | Bl Bewan

l 13 tjyxddsi HBOdEdL htsdsdeX C s 5d8), fidgtod Lhot
o' ydmdzj dedd 44 HJIlJ ted3d dzOdzlsO. ltcd o99fBSHJ HOdsdz" = ©C
Is OB dAftwiz¥ ¥ d y.d J wilfsisg d O dz' dzf BRKBO G HudOw dzy j Is H dzv  dzlz J oW
BOktedy ootHdls! bkid ¢t SBL¥Wdydjdls', ©OMY sdsy j ddz

tiLkde sOsd o' Yk tbd @ @dzizisB H w0l tsd -’

[ djtOlk©O
1.] Odzls 3OS sedw Bk wisyfr ®2¢ 0, 1967, 576 c.
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Irydfidzj dzedj ©BELOlds?2 EOstdy”

EP Kycr (64-6mr) - m} x

— Nlpyrue sanaum o koneGa ~
- CpaBoYHEIE A3HHEIE O EH
Cl- CrarMueckui pacyer

- Kpyrisle NAACTHHEH NopAgok Marpuuel |4 4 CrrreTprsHan

- [ pAMoYronEHBIE MASCTHHI

- CepeprueckHe kynona e 1 2 3 4
=l- KOHTaKTHHIE HANPAXEHUS 1 |99 1 2 3

- Copepa Ha cpepe 2 99 28 34

- Cepepa Ha NOCKOCTH 3 897 58

- Cepepa B CPEPUIBCKOM TH 4 19.07

- Cepepa Ha inuHape

- Cpepa B KpYrnoM #enode
- Cpepa B LMAHMHPHYECKON
< LLUAMHAP H3 UMAMHAPE

- LLMAMHAR W NNOCKOCTE

- LLUNMHAP B rHesne

- [EepneHIMKYAAPHEIE LKW

OfparHan MaTpHLa

- [ pOMSE0NEHAA NOBSPRHOC he 1 2 3 4
.. [ POMSE0AEHAA NOBERRHOC 1 |-0,087 -0,004 -0,001 0,018
=~ BCnoMOraTenbHLE BHYMEC 2 |-0,004 -0,098 -0,002 0,018

- K.OpHKM NOAMHOMOE 3 |-0,001 -0,002 -0,011 0,004
- M OMEHTEI HHEPUMM NpOCTE 4 |0,018 0,018 0,004 0,045
- [ BOMETPUHECKME HADAKTE
- JETEPMUHEHT METRHULE!
- BeMMCAEHWE 0BpaTHOE e
+ CHOTEMEI MMHEHELK YRaBr

< >

]
s:i‘f‘f‘]:? Oruer @ Crpaska [& Nopamerper | &% Haimu $ Bomwcurs | B Bewon

I 1tltsd ttiyddi HA&Y f oyt s s dEDEsteddyf gL o SHJ s f
or ydMmdzj dedj Mslse jlsMmlsaksh j2 j2 sBOlds? &Otedyr . I
BOItedyr d L Of Sdrdedf ¥'d yl @ wiAzgsglf Odz' dz BBILO G HueOWdzw j Is H
fdz yow fmdkdkistedydsy & 2 &BOedy o0 @By s desidg dgds j € ot W
stejzetsd dzdSj d&Oltedyr .

tiLkd kOksd o ydigeai@lkow o BOEEHHOOY o' asHdlmy o
COMY sdzsy j dedzs?2 o dzdy dzj 2 YOMlsd ¢ C teOdzO.

[ djtOlkicO
1. ] Odzls BOSisE G BOdw sdL OZCD6c. 1967
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sdimlsj dsr dzddzj 2dz’ = k0o dzj dzd 2

EP Kycr (64-6mr) - m} x

- [pyrue sanaum o Konetal »
i v CnpaBguHele AaHHES O BH
- CTaTuueckui pacver

- Kpyr neIe NASCTHHKH

- MpAMOYroAbHEIE MAACTHHI

MopAgok, cHcTemel |3 Ak CHMMETPUYHEA

- CepepMUBCKHE KYNONa A - B
- KOHTaKTHBIE HanpAXeHus 1 2z 87 129 261 539

-~ Cpepa Ha opepe 2 1956.9 a7 0,332 5.9

- Cpepa Ha NNOCKOCTH : s N 12,45

- Cpepa B cPEpUUBCKOM MH £
- Cepepa Ha inuHape

- Cpepa B KpYrnoM #enode
- Cpepa B LMAMHAPHYECKON
< LLUAMHAP H3 UMAMHAPE

- LLMAMHAR W NNOCKOCTE

- LLUNMHAP B rHesne

- [ EPNEHAMKYAAPHBIE WHAKI
- MpousBonEHaA NoBEpXHOC
- [ pOWSB0NEHEA NOBERXHOC
- BenoMorarenbHLE BBIYMC
- K.apHK noauHamos

- MOMEHTEI HHEPUHK NPOCTE
- [BOMETPHYECKMUE KapaKkTe
- JETEPMUHEHT METRHULE!
- BelMMCAEHWE 08paTHO re
- CHETEMEI AHHEIHEI: Ypask

v

< >

-
®
s:i‘i!il'll:l Orver | & Crpasca | [ Mapamerpei 88 Hamu | | Borwcoms | Bl Bewan

Jilstsd tiyddi tjhojlshmw fid ipspaay dq tfs? do & bk 6z 8 dzjs
f stow HCHstdgj alzjh O8 0 Jd3d b.j Cllstisdc©9 9 SHj H Odzdgr » dzlzy dats L O
L Of tstzdzdls O€ deef § B o y.d j dzf Fayd Oz de PBBEBEY jsEz®@ s dzv j s H dzv
gk sted ydz' = EBEEf§soStsu B gyd,] dls’ , ©OMY sty j ddz
BOltedy’ . JjClol. Gru@plsBY yOnNEQRddy,j bs flssdsyj M L C

tiLbd QBB ddd2 Yo dwjlshw xo | Clistsistctz) d g jofitsls dfrlsTn w
flssdeyj f xL Occdss ¢ s5d

[ djtOlk©O
1. ] Odzls BORE stedY Bk wisufL O S D6c. 1967
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Z0OG yGtHOMSs ™ & dMCdze yj dzd 2

2P Kycr (32-6ur) - [} b

i i CNpaBOMHBIE AAHHBIE 0 BH A
|- CTaTHYECKMA pacyeT
- Kpyrasie nacTHHEm

- MpAMOYronEHEIE NASCTHH R GRS 4 fackeliacutalinesd 3 Gk 0 HeregneqHoe
BEINDAHEHHE
- Cpepuueckme kynona Hucno ctonfuce |5 [ Paspewatowmi cronden 4 [«
-] KOHTaKTHBIE HaNPAXEHHA
- Cipepa Ha coepe 1 2 3 4 5
- Cipepa Ha NAoCKOCTH 1 u2 w3 wd %5
- Cpepa B COPEpHYECKOM MH 1 vl |-B.954 0.937 -56.452 4.007 -B3.822
- CepEpa Ha UHAHHApE 2 | y2 6988 0.939 28.588 -1.934 -88.843
- Cpepa B KpYraon skenode 3 3 1373 -0.25 -B.236 0.374 21.472
- Cpepa B LMNMHIPHYECK DN 4 | 4 30576 4745 137.754 -9.601 -417.855

- LLMAMHAP Ha UMAMHAPE

- LLMAMHLP W nnockocTe

- LlWAWHOp B rHesne

- NEpNEHAHKYAARHEIE LMW
- NpOM3E0AEHAA NOBEPXHOC
- NPpOM3E0AEHAA NOBEPEHOC
—I- BcnomMoraTenbHHe BLMHC
- K.apHW NoaMHoMoE

- MOMEHTEI MHEPLMM NPOCTE
- [EOMETPHYSCKME ¥apakTe
- JIETEPMUHAHT MaTPHUE

- BEMMCAEHHE OGPATHOM Me
- CHETEMEI AMHERHEIX YpaBst
- Wlar wopaaHoBsI HeKkmoW

< >

NCAD © .
N\ "fficc OTyer @ Cnpaeka [& Napamerper | &%  Haima $  Beuvcors | Bl Bewos

ZOGd YtteHOdsor &  dMmCdzs uj ded 2 Hodzyj MG offfls jixy O o diaj dizif 2 oz’
Clstster 7 dzgj tBWL Olsj dz' dets teOQo dats ydmdzz dzj-&fts o lf G alztlzf clzd velac
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