WHCTUTYT SKCNEPUMEHTANBbHOW FA3OAWHAMUKU U ®U3UKN B3PbIBA (U®B)

cTp. 16

OCHOBHbIE JOCTUXEHUA POAL-BHUNI D

UHCTUTYT 3KCMEPUMEHTANIbHOU FA3OOAUHAMWUKU
n ®U3NKN B3PbIBA (UPB)

B HacToqllee Bpema akcne-
pyMeHTarnbHbIE KCCregoBaHUs
pasBUTUS TMOPOANHAMUYECKNX
HeyCTOM4YMBOCTEN MPOBOAAT Ha
MarnomacwTabHbIX yCTaHOBKax.
B atux oneliTtax wus-za marnowu
(=70 MM max) LWWPUHbLI 30HbI
TypOyneHTHOro nepemMeLllnBaHns
TPyaHO onpegenuTb BNUSHWE na-
pamMeTpoB Te4dyeHusa (BA3KOCTH,
MOBEPXHOCTHOIO HaTSKEHWUS, YCKO-
peHNs) Ha pasBUTUE NMepeMeLLn-
BaHW, YTO HeobxoanmMo AOns Ka-
NMBPOBKN YMCMEHHBIX MeTodoB. B
VOB cospaHa akcnepMeHTanbHas
yctaHoBka KY-210 ¢ BHyTpEeHHUM

anametpom 210 mm, no3BonsoLas
nccnenoBaTth pa3BUTHE NepeEMELLN-
BaHMS1 U BO3MYLLIEHMI Ha rpaHuLe
ra3—xMaKocTb NPV LUMPUHE 30HbI
no 200 mm, ynucnax PenHonbaca oo
5-10° n yckopeHun g =2 10%g,,.

B N®B cosgaH namepuTternb-
HO-BbIYNCIIUTENBbHbIA KOMMIEKC
Ons nccregoBaHusa npocTpaH-
CTBEHHO-BPEMEHHOW CTPYKTYpbI
TYpOYNEHTHbLIX TEYEHUN C NpUMe-
HEHVEM Na3epHON OUarHOCTUKU
1 undpoBon BUaeoperncTpaumm,
NO3BONSOLNNA;

* PErMCTpMpoOBaTb C BbICOKUM
BPEMEHHBIM (HC) U MNpOCTpaH-

Hpavisep

dnaHey,

YXnagkocTtb
Mopnoxka ____ |

M3mepuTtenbHasi
cekuus ]

lMNopacraBka

YckopumenbHbit kaHan KY-210

CTBEHHbIM paspeLlueHnemM pas-
BUTME TMAPOAVNHAMUNYECKUX He-
YCTONYMBOCTEN, TYypOYyreHTHOro
nepemMeLlunBaHnsa 1 pacnpocTpa-
HeHVe ygapHO-BOJTHOBLIX MpoLec-
COB B XXWOKOCTAX M rasax Lnm-
peH-MeToaoM, pacnpegerieHme
MAOTHOCTW B 30HEe TypOyneHTHOro
nepemMeLlBaHns ra3oB MeTOAOM
«1a3epHOro HoXa;

* BU3yanunampoBaTb MUKPOH-
Hble YacTuubl B rasogMHamMuye-
CKOM noToke, obpasoBaBLUMecs,
Hanpumep, Npu pasBuUTUK Typoy-
NEHTHOro nepemMeLunBaHus, guc-
neprupoBaHnn XUAKOCTU 1 Npu

Cmpyu

/ CxatbIin

Al

BO3AyX

Moanoxka

S =104 mm P

CryneHb

Mopnoxka

S =135mMm 6

KuHozpammbl ofbimos: a — pazsumue nepemMewusaHust
Ha epaHuye ea3—xudkocms; 6 — pazgumue 5loKanbHO20
803MyweHus (MyHka R = 6 MM) Ha epaHuye 2a3—

HU3KOMPOYHbIL cmydeHb 800HO20 pacmeopa xefnamuHa
(8TT1 — 30Ha mypbyrneHmMHo20 nepemewu8aHusi;

S — cmeuwjeHue crosi; J1B — nokanbHoe 803MyueHue)
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nblfieHn MeTannoB Nog AeNCTBr-
€M yapHOW BOJHbI;

* perncTpupoBaTb CKOpPOCTb
1N gaBneHve B ra3aogmHamMmm4eckom
Te4YeHUun.
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MpeanoxeHbl U 9KCNEepUMeH-
TanbHO oTpaboTaHbl cMeceBble
B3pbiBYaTble BewecTBa (BB) ans
cBapkn B3pbIiBOM. OCHOBOW CO-
CTaBOB SIBMSIETCA CMECh NMOPOLLKOB

Pazsumue mypbyneHmHo20 nepemewusaHusi
8 criolike 8030yx — SF; — 8030yx Mpu 08yMEpPHOM meyveHuU:
a — wnupeH-memood; 6 — memoO0 «1a3epHoeo Hoxa» ( YB — yoapHasi 80/Ha;
OB — ompaxeHHas eornHa; KI',, KI", — koHmaKmHble epaHulibl 2a308)

o
A

S ®parmMenTsl kKannu

a

<10 MKM-

Mukpoyacmuybi 8 2a300UHaMUYECKOM [OMOKE:
a — ghpazmeHmsI AucriepauposaHHoU Karnu Xudkocmu;
6 — yacmuupl Mbinu ceUHYa

Mukpouwinugbbi ceapHbix weoe 0515 obpasyoe u3 cmanu Cm. 3.
Ckopocmpb 0echopmayuu 2 km/c (a) u 2,3 km/c (6)

BbICOKODOpM3aHTHOro BB (rekcoreH,
T3H) n nHepTHOro pasbaButens
(bukapboHaT HaTpus — nuuieBasi
copda): rekcoreH — coga, Kputu-
yeckun aumameTp AeTtoHauum
d,=8wmwm; TOH - coga, d _=6mwm.
Mpn wncnonb3oBaHMM B cMecwH
BblcokogucnepcHoro TOHa (BAOT)
KPUTUHECKUN OnamMeTp OeTOHa-
LuMmn noHmxkaetcs o 1,5 mm. Takne
CBOWNCTBA MO3BOMSOT CYLLIECTBEHHO
CHU3UTb Aedopmaumm B obnactu
Harpy>XeHnsa n NpoBOAUTb CBapKy
B3PbIBOM MOJIbIX KOHCTPYKLUUA UMK
TOHKNX NTMCTOB (Goonbr).

Ha ocHoBaHuu obLiedunsmnye-
CKUX NpenCcTaBliEHUA N N3BECT-
HOro0 aHasNIMTUYECKOro peLueHunst
PuxTtmanepa nonyyeHbl npnbnuxe-
HUS ypaBHEHUS ONS OLEHKU Crek-
TpanbHbIX XapakTepPUCTUK YacTul,
BblOpacbiBaeMbIX C NMOBEPXHOCTU
XWOKOCTU Nod AeNCTBUEM yOapHOWN
BOMHbl. OCHOBHbIE XapakTepucTu-
KV CnekTpa — pacnpegeneHue Ymc-
na n mMaccbl YacTul, No pasmepam
onpenensarTcsa MHTEHCMBHOCTbLIO
YAApPHOW BOJTHbI, CNEKTPOM Hayasb-
HbIX BO3MYLLIEHMI Ha MOBEPXHOCTMH,
BS3KOCTbIO U MOBEPXHOCTHbLIM
HaTskeHMeM. B cnyyae »xugkmx
METasINIoB MOBEPXHOCTHOE Ha-
TSDKEHUE UrpaeT onpeaenstoLLyto
porb B (hopMMpOBaHUK CneKTpa.
HanpeHHble 3aBucUMOCTU GNn3skm
K 3KCMepuMeHTarbHbIM pe3ysib-
Tatam, nonydyeHHbim Werdiger M.
n ap. B 1996 rogy ons megu.

MccnepoBaHne B3anMoCBA3N
aedopmauum U CTPYKTYPHbIX
M3MEHEHUN — CrioXKHas 3agada
peonormn metannoB. B TeueHue
2007-2008 rogoB NpoBeAeHbl KC-
nepuMeHTarnbHble UCCNefoBaHUs
BO3AENCTBUS yAAPHbIX BOSH pas-
JNINYHOM OSTMTENBHOCTU U UIHTEHCUB-
HOCTW Ha CTPYKTYPHbIE U3MEHEHNS
N MNPOYHOCTHbIE XapaKTEePUCTUKM
Meau C pasfiMYHbIM Ha4vasibHbIM
pasMepoM 3epHa. YCTaHOBIEHO,
4YTO yaapHO-BOMNHOBOE Aedopmu-
poOBaHWe B guana3oHe OaBrieHust
25-80ITla n BpemeHn gencreus
yaapHow BonHbl 1-1,5MKc npuso-
ONT K 3HAYUTENBHOMY YBENTUYEHMIO
NIOTHOCTU Ancrnokauum ¢ ~108 cm2
o ~2:-10"cm?2, npu 3TOM BO3-
pacTtaeT 1 caBuroBas NpPoOYHOCTb.
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OCHOBHbIE JOCTUXEHUA POAL-BHUNI D

NMpoBegeHbl mnccnegoBaHus

nnaBneHns uepusi, orioea u npu-
pogHoro ypaHa. [ns atoro npu

yAAPHO-BOSTHOBOM Harpy>KeHum
C NOMOLLbI0 MeToAMK UHAUKaTOp-

0.8

06T

W (r)

HbIX XWUOKOCTEN U MaHraHWHoO-
BOro fdartyuka ornpegerieHbl 3a-
BUCMMOCTU YNpPYyron rnpoaosibHom

0,4 \

M 0O6BbEMHON CKOPOCTEN 3BYyKa
OT JaBrneHus. YCTaHOBMEHO, YTO

02
\_\“\

rpaHmua obnactu nnaBneHust
cocTtaenseTt anga uepusa 12I1Tla,

e P [S—

[ 0.5 1 L5 »

BeposmHocmb 0b6Hapyxumb ebibpackieaeMyro ¢ oeepxHocmu
XKudKocmu Yacmuuy ¢ omHocumesibHbIM paduycom 6osbuwe R/R,
20e R — Haubosiee seposimHbili paduyc Yacmuy,

Mpw gaBneHuax B yoapHoOW BOrHe
>600Tla n BpemeHn ee gencTeus
~2 MKC HayMHaeTCH CyLleCTBEH-
HO€ CHW)KeHWe MNIOTHOCTU Auc-
nokKauun n caBuroBon NPOYHOCTMU.
3T0 cBA3aHO C TENNOBOW aHHUIU-
nauMen gucrokauui 3a poHToM
yAapHoOW BOMHbI. Takum obpasom
yAanochb OLEHUTb BpPeMS yAapHO-
BOJIHOBOro oTxura. Tak, npu aa.-
neHun >60T1TTa n TemnepaType 3a
dpoHTOM ~600-700 ° C 3a Bpems
2 MKC MMOTHOCTb AMCrioKauun
M NPOYHOCTb CHWXaKTCA A0 UC-
XOOHOro coctoaHusa ~108cm=2.
AHanornyHbI pesynsrart nony4eH
M Ons Merko3epHUCTon Meau
c paamepom 3epHa 0,5mkm. lNo-
NyYeHHble AaHHble OyayT ncnone-
30BaTbCs NPU NMOCTPOEHUN LLIN-
pokoamnanasoHHOW mMoaenn meau
N Opyrux MeTasnmnos.

Coxpansiembie
00pasibl

N

Cxema aKkcrepumeHmos

25 3 35 3 ans onoea ~65 [MTla, gna ypaHa
130Tl Tla. UccnepoBaHua uepus
B OKPEeCTHOCTM M30MOPHOro y-a
¢a3oBoOro nepexopa, xapakrepu-

3yemoro ckavykom obvema 16,5 %,

0.,,, MIla HCXOJHOE COCTOAHHE
—@— nocne BosaeHcTeua Y B mnurensHocTeio 1-1.5 MKc
600 =0~ nocsie Bo3/eicTeua Y B juuTensHocThio 2 MKC
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npoBefeHbl C MOMOLLbIO METOAMKM
Nbe30noNMMepHOro Aatynka aas-
nexunga (MBO®-gaTumk). NokasaHo,
4YTO NMpU aMnnUTydax Harpyxa-
owWnx gaeneHnn meHee 4l Tla
hasoBoe npeBpalieHne HoCcUT
He3aBepLUeHHbIn xapakTep. B pe-
3ynesTaTe 3TOro Matepwuan npeg-
cTaBnsieT cobon cmecb y 1 a das
N MMeeT aHoMarbHble CBOWCTBA.
B uacTHOCTM, cKOpOCTb 3BykKa
B (hase HarpyxeHnsa obpaTHo npo-

nopumoHanbHa AaBreHuto, 4YTo
npvMBOAMT K 06pa3oBaHMO BOSHbI
coxaTtusa. B dase pasrpysku cuty-
auma obpaTtHas, n opmupyeTcs
yAapHas BOMHa paspexeHusi, 4To
yKasblBaeT Ha BbICTpyto pernakca-
LM0 HeCcTabunbHOro COCTOSAHUS
matepuana. C ucnonb3oBaHMeM
nogxoga, OCHOBAHHOMO Ha npeg-
CTaBMeHnM AEeTOHAUMOHHOIO Npo-
Lecca Kak HenpepbIBHOMO LMKNa
XUMUKO-TEPMOANHAMUYECKUX

npespaweHun BB n cBasbiBa-
loLero PyHKLMOHaNbHO 3Hade-
HWS OEeTOHaLMOHHbIX NapameTpoB
B NMke HenmaHa c napameTpamu
B nnockoctn Yenmena—Xyre,
NOCTPOEHbI «XOoriogHble» (Heunc-
Ka)KeHHble XMMUYEeCKoW peakuuen
pasnoxeHusi) D-U-cCooTHOLIEeHMs
TpoTuna, rekcoreHa, TOHa, Te-
Tpuna, OKTOreHa u HUTpomeTaHa
00 OaBneHnn, oTBeYarowmx Muky
HelimaHa 4eTOHaLUMOHHOWN BOSHBbI.
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Basucumocmb ckopocmu 38yKa 6 yepuu
om dasrieHus1 y0apHO20 CxXamusi:
— pacyem o YPC BHUN3S®;

A — 0bbemHasi ckopocmsb 38yKa (onmuyeckul Mmemoo);

®, O — obbemHas u ynpyzas (nMpodosbHasi)
cKopocmu 38yKa (MaH2aHUH);
[1— ynpyeas (npodosibHasi) CKopocmb 38yKa
(ynbmpassykosoti memod, BHUNIO®);

[l — 06bemHasi ckopocmb 38yKa U3 « CripagoyHuKa

o pedkum memarsnnam», 1965 e.

4,57
4,07
35°]
3,0—_
2,57
2,0—_
1,57
1,07
0,57

P,.MMa

0,0 T
0,5

Basucumocmb OasrieHUsI 0m 8peMeHU 8 uepuu

05151 pasHbIX ycriogull HagpyKeHusl

Basucumocmb ckopocmu 38yKa 8 0/108€
om dasrieHusi ydapHO20 cxxamusi:
vV — ynbmpa3ssykosol memod, BHUNS®;

O — s1a3epHbil uHMepghepomemp [Martinez E. u 0p.];

O, @ — maHz2aHUH;
A A — VISAR [Jianbo Hu u 0p.];
@ — onnmuyeckuti Memoo;

¥ — «Cripagoy4HuK no pedkum memarnnamy», 1965 e.;

— pacdyem no YPC [Cox G. A.];
------- — pacyem no YPC [UTOC]

& SHCNEpUMEHT
3% pacuder nuka Hefimaxa
— EMNPOKCUMELNS

00 05 10 15 20 25 30 35
U kmic

D-U-coomHouweHue u moyka,
omeeyarow,asi CocmosiHUKo rnuka HelivaHa
0ns HumpomemaHa
(D — ckopocmb yOapHOU 80IIHbI;

U — maccosas ckopocma)
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3aBepLUeH LMKIT 3KCnepuMeH-
TOB MO WUCCNEAOBaHMIO yrpyronna-
CTUYECKNX CBOWCTB MPUPOAHOro
ypaHa B obnactn gasneHun 250—
300 Ma meTogomM BO3MYLLIEHUI Ha
LMIMHOPUYECKOM HarpykatoLLem
ycTponctee. PocT BO3MyLLEHMI,
npeaBapuTeribHO HaHECEHHbIX Ha
BHYTPEHHIOK MOBEPXHOCTb ypaHo-
Bon 060rioYKku, perncTpupoBanu
METOOOM [OBYXKagpOBOW UM-
NynbCHOW peHTreHorpadun. MNpu
petoHauun BB obono4kn ocecum-
METPUYHO CXoasaTcs K LeHTpy. Mo
Mepe CXOXOEHUSA BO BHYTPEHHEeN

Cucrtema, obecneuvsatoLas
hopMUpoBaHNe LUNNHAPUYECKOR

A YpaH Ly

a3 nog AaBneHuem
250 atm

4—  [ETOHaL\OHHOWN BOIHbI

CranbHas kamepa,
06ecne‘4msa|ou.|aﬂ
repMeTmsaumio rasa

OCHOBHbIE JOCTUXEHUA POAL-BHUNI D

NnonocTu rasa pacTteT OaBrneHue.
C HekoTOpOro MOMeHTa ypaHoBas
ob6onoyvka UCMbITbIBAET TOPMOXE-
Hue. B aTOT nepuog BO3MYLLEHMS
Ha BHYTPEHHEN MOBEepPXHOCTU Ha-
YMHAKT MHTEHCUBHO pa3BMBAaTbLCS.
CKopoCTb pocTa BO3MYLLEHUN 3a-
BUCUT OT MPOYHOCTHBLIX CBOWCTB
Matepuana, B AaHHOM cry4yae
ypaHa. B akcnepumeHTe peHTre-
HorpaduyecknmMm MeToooM peru-
CTPUpOBanu MorioXXeHne rpaHul,
060onoyek n BO3MYLLEHWIA Ha onpe-
OerneHHble MOMEHTbI BpeMeHN.
lNocnegyowmnm MateMaTn4ecknum

MoAenMpoBaHneM MoAenu npou-
HoCcTu Bepuduumposanu. AHanua
3KCMEepPMMEHTOB Nnokasari, 4To ynpy-
ronnactuyeckoe noeefgeHne ypaHa
B JAQHHOM Auana3oHe OaBfeHun
CINOXHOE 1 HE OMUCLIBAETCS CyLLe-
CTBYHOLLMMUN MOSENSAMU MPOYHOCTH.
B uvacTtHOCTM, caBuroBasi Npou-
HOCTb ypaHa Mpu TakoM pexmme
n0edopMmMpoBaHus  3HAYNTENBHO
HUXe, YeM B pacyeTax. Bo3amox-
HO, 3TO ObbsCHsAETCA adhdeKTOM
BPEMEHHOIO yaapHO-BOSTHOBOIO
pasynpoYHeHusi, paHee Habnogas-
Lerocs B Meam u antoMnHmN.

Pesynbmam mamemamu4yeckol o6pabomku yyacmka

PEHMaeHOCHUMKa 071l mpaccuposKu epaHul

lMpuHyunuansHas cxema aKcrepuMeHmasibHo20
ycmpotcmea 0515 uccriedosaHusi npo4YyHocmu

PeHmeeHocHUMKU cxodsiujelics K yeHmpy 060/104KU,
rnonyyeHHble Ha Kkomrinekce 26MIM234.500
Ha pa3Hble MOMeHMbI 8PEMEHU

u onpedeneHusi amrnaumyobl 803MyLeHUU

T, MKc

BpemeHHasi duazpamma 08UxeHUsT cmarbHOU
U ypaHoeoli obosoqek. SKcrnepuMmeHmarbHble MoYKU
U pacyemHble 3a8UcUMOCMU

ruapoauHamuka

MpoyHocTe
Mopens ©MN

305 3 35 32 325 33
T, MKC

Passumue 803myuwjeHuUl 8 criydae HayasbHoU ammaumyobl
A, = 0,1 Mm. SKCriepumMmeHmarsibHble MOoYKU
U pacyemHsbie 3agucumocmu
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Basucumocmb memnepamypbl ypaHa om epemMeHu
8 30He 803MyU,eHUl

Passumue 803myuweHuUl 8 criy4ae HadyasabHoU amaumyobl
A, = 0,25 mm. OKcriepumeHmarbHble MOoYKU
U pacyemHsble 3agucumocmu
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0 : ra
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T, Mkc

Basucumocmsb dasrieHuss om epemMeHu
8 ypaHe 8 30He 803MyWeHUl

PaspaboTtaH psg KOHCTPyKUMIA
NMbe3okepaMmnyeckmnx gaTynkoB
yAAPHbIX U AETOHALMOHHbIX BOSH,
paboTatowmx B obnactu gaerne-
Hun ot 0,1 go 100 MMa. MpumeHe-
HMe HOBbIX MOAXOAO0B MO3BONUMIO
CYLLECTBEHHO YIy4YlUNTb UX Me-
TPOJIOrMYECKNE XapaKTEPUCTUKN,
YMEHbLUNTb pa3mepbl U MNpu-
crnocobuTb ANA UCMOoNib30BaHUS
B CIOXHbIX YCITOBUSIX B3PbIBHbIX
3KCMEPMMEHTOB.

MeTogom nbe3oanekTpuyecko-
ro gaTymka n3amepsitoT napameTpbl
ManomnioTHbLIX BbICOKOCKOPOCTHbIX 40
NOTOKOB MbifK, BblOpacbiBaeMbIX -
C MOBEPXHOCTW yaapHO-Harpy>KeH-
HbIX NnacTuH. PaspaboTaHHbINn

v
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MeTod MOXEeT UNCMNOoS1b30BaTbCA 10
B CCre]OBaHNAX CBOWCTB Mare- i P
pranoB Ha BHYTPEHHUX U BHeLU- 60 85 70 75 80 85 90 95 Ti':].:(] lNbe3okepamuyeckue
» MEC
HUX nonuroHax BHUND®. ] : ' : : : ) damuyuku ydapHbIX 80SIH
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AnromMuHuUesas niacmuHa —
UCMOYHUK MbInu

PaspaboTaHa ycTtaHoBKa Ons
pe3KN M3HOLLEHHbIX aBTOMOOUIb-
HbIX LUWH, B TOM Y/CME N KPYMHO-
rabapuTHbIX, Ha YacTu, NPUrogHbIe
ONa ganbHenwen nepepaboTku.
YCcTaHOBKa nepeBO3nNTCS Ha Me-
CTa CKOMMEHUS U3HOLUEHHbIX LUMH
B pa3obpaHHOM COCTOSIHUM U MOH-
TMpyeTcsa Ha mecTte. [ins paboTbl
yCTaHoOBKU He TpebyeTcsa anekTpo-
3Heprus. MNpuHUMN 4eNcTBUS OCHO-
BaH Ha pasroHe pexyLuero Moayns
npoaykTaMmu B3pbiBa, NOKanu3so-
BaHHOMO BO B3pPbIBHON Kamepe.
Paboyee gBmxeHne pexyLiero
MOoZyNns NPOWCXOAUT CHU3Y BBEPX,
yTO obecnevmBaeT ero Bo3Bpar
B MCXOQHOE MONoXeHne nog Aen-
CTBMEM CUIbl TSHKECTU nocrne cpa-
BaTtbiBaHus. B yctaHoBke ucCnonb-
3yeTcs gelleBoe NpOMbILLIIEHHOE
BB Tuna ammoHuTa, npuMeHsiemoe
B rOPHOPYAHOM NMPOMBILLFIEHHOCTMU.
B 3aBMCUMOCTU OT KOHMrypaumm
peXxyLLero Mogyns BO3MOXHbI pas-
NUYHbIE BapuaHTbl hparMeHToB
wuHbl. B anpene 2008 roga Ha
MexagyHapogHOM carnoHe nsobpe-
TEHWI, HOBOW TEXHWKN N TOBApOB,
B KeHese (LLIBenuapwus) paspabot-
Ke npucyxgeHa 3onoTtas Megane.
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