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MupoBbie NPOorHo3bl Ppa3sBUTUS aTOMHOW 3HEpPreTUKu
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] BblpaBHMBaHME yOeribHbIX  3HEPronoTpedneHnn B pPasBUTBLIX U
pa3BMBalOWLMXCA CTpaHax noTpedyeT yBenn4yeHusi cnpoca Ha
9Hepropecypcbl k 2050 r. B Tpu pasa.

J  CyuwecTtBeHHy O0MK0 npupocta MMUPOBBLIX MOTPEOHOCTEW B TOMSNBE U
9HEPIrMM MOXET B3ATb Ha cebsi aToOMHas 9HepreTuka, oTBevaroLlas
TpeboBaHUAM KpynHoOMacwTabHOM 3HepreTmkn no ©OesonacHoOCTU W
9KOHOMMKE. 2



CocTosiHue u bnunxxaunwiune nepcnekTuBbl pa3BUTUA
aTOMHOMN 3HEepPreTUKn Mmupa

K koHuy 2007 roga B 30-TK cTpaHax Mupa (B KOTOPbIX XUBYT ABE TPETU HaceneHusl nnaHeTbl)
aencteoBanu 439 d0epHbIX SHEPreTUYECKUX PeakTopoB obLlen YCTaHOBIEHHOM MOLLHOCTbIO
372,2 I'Bt(an). AgepHaga gons B afieKTpUYEeCcKon reHepaunn B mupe coctasuna 17%.

Kon-Bo MowHocCTb, Oona A3 B Kon-Bo MowHocTb, Dona A3 B
CtpaHa peakTopoB, LWT. MBT npowuss. 3/3, % CtpaHa peakTopoB, LWT. MBT npouss. 3/3, %
®PpaHuusn 59 63260 76,9 CLUA 104 100582 19,4
Nutea 1 1185 64,4 TansaHb (Kutaii) 6 4921 19,3
CnoBakus 5 2034 54,3 UcnaHus 8 7450 17,4
Benbrus 7 5824 54,1 Poccus 31 21743 16,0
YkpaunHa 15 13107 48,1 BenukobpuTtaHus 19 10222 15,1
LBeuus 10 9014 46,1 Kanapa 18 12589 14,7
ApMeHus 1 376 43,5 PyMbIHUsA 2 1300 13,0
CnoBeHus 1 666 41,6 ApreHTuHa 2 935 6,2
LBenuapus 5 3220 40,0 IOAP 2 1800 55
BeHrpus 4 1829 36,8 Mekcuka 2 1360 4,6
Kopes, HOx. 20 17451 35,3 Huaepnangb! 1 482 4,1
Bonrapms 2 1906 32,3 Bpasunus 2 1795 2,8
Yexusa 6 3619 30,3 Nuaus 17 3782 2,5
dOUHNAHONA 4 2696 28,9 MakucraH 2 425 2,3
AnoHus 55 47587 27,5 Kutan 11 8572 1,9
FepmaHus 17 20470 27,3 UTtoro 439 372202 17,0

J B 12 cTpaHax ctposaTtcsa 30 aaepHbIX 9Heprobsiokos obLen MoLwHocTeo 23,4 FBT(23).
1 okono 40 cTtpaH odomumanbHO 3ad9BUNM O HaMepPEeHUdAX co3fdaTb SAEpPHbIM CEKTOP B CBOEN
HaLUMOHarIbHON 3HEPreTuke.



[iByx3aTanHoe pa3BUTNEe aTOMHOU IHEPreTUKu

1. 3HepreTvka Ha TENMOBbIX peakTopax M HaKOMNeHWe B HUX MIyTOHUS ANns
3anycka 1 napannenbHOro 0CBOEHUS ObICTPbIX PEAKTOPOB.

2. Pa3BuTne Ha OCHOBE ObICTPbIX pPeakTopoB KpyrnHomacwTabHou A3,
NOCTENEHHO 3aMellalollen TPaguUMOHHYK SHEPreTMKy Ha MCKonaemom
OpraHM4YeCcKom TOrMmmBe.

CTpaTemquKoﬁ HeJSibo Pa3BUTUA AD sBnsaAnocb oBrnageHme Ha OCHOBE
6bICprIX peaKTopoB HEUCHEPNaeMbiMN pecypCaMn deleBoro TorJyimea —
ypaHa 1, BOBMOXHO, TOPUA.

TakTnyeckon 3apayvyen pas3suTua AD ObINO UCMOMb30BAHME TEMMNOBbIX
peaktopoB Ha U-235 (OCBOEHHbLIX AMA MNPOM3BOACTBA OPYXKENHbIX
mMaTtepuarnos, NIYTOHUA U TPUTUSA, N ON9 aTOMHbIX NOABOAHbLIX JIOO4OK) C
Lenblo MPOU3BOACTBA JHEPrMM U Paanou30TONOB ONA  HapOAHOro
X035IMCTBA W HAKOMSIEHUSA 3JHEPreTUYEeCcKoro niayToHMa anst ObICTPbIX
PEeaKTopOoB.



ATomHas oTtpacnb Poccun

B HacTosLLee Bpems oTpacsib BKOYaeT B cebs:
1.  ApepHo-opyxenHbin komnnekc (AOK).

2. Komnnekc no obecneyeHnto ssiaepHom M paanaymoHHom 6e30nacHoOCTU
(APB).

3.  HApepHbin aHepreTndeckun komnnekc (AIJK):
= A0EePHO-TOMNBHbBIN LIVIKIT;
= aTOMHasi JHepreTuka.

4.  Hay4dHo-TexHuyeckmn komnnekc (HTK).

Nockopnopauus «POCATOM» npusBaHa obecneuyntb €AUHCTBO
CUCTeMbl yrnpaBrieHUs B LENAX CUHXPOHM3aUUM nporpamm pasBUTUS
OoTpacnu ¢ CUCTEMOWN BHELUHUX N BHYTPEHHMX NpuoputetoB Poccuu.

OcHoBHasa 3agada OAO «ATomaHepronpom» - hopmupoBaHme rnobansHON
KOMMaHMK, YCreLWHO KOHKYPUPYIOLLEN HA KINIOYEBLIX PbIHKaX.
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B 2008 roay pa6otatotr 10 ASC (31 aHepro6mnok) mowHocTbio — 23,2 'BT.
B 2007 roay ASC npousBenu 158,3 mnpa.KBT.4 aneKkTpoaHeprum.
HOona ASC: B o6Lwem npousBoacTBe ariekTpoaHeprum — 15,9% (B

eBponeuckon 4yactm — 29,9%); B obien yctaHoBfIeHHOU MmowHocTy - 11,0%.
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HepgoctaTtkm coBpeMeHHOU AO0epPHOU 3HEepPreTUKun

1. OTkpbIiTbin ATL TennoBbIX peakTopoB - OrpaHMYEHHbIW TOMMUBHLIN
pecypc n npobnema obpatweHusi ¢ OAT.

Bbonblune KanuTanbHble 3aTpaThbl HA coopyxeHne AJC.

OpueHTaumMa Ha 3HeproobsiIokM GonbLoNn eAUHUYHON MOLLHOCTU C
NPUBA3KON K 3NIEKTPOCETEBBIM Y3/1aM U KPYMHbIM 3f1EKTPOnoTpebutensm.

4. Huskasa cnocobHocTb AJC K MaHeBpPY MOLLHOCTLIO.

- B HacTosilwee BpemMs B MUpPE HET onpeaerieHHon cTpaTerm obpalleHust ¢
OAT Tennosbix peaktopoB (k 2010 r. byaet HakonneHo 6onee 300 000
ToHH OAT, c exerogHbim npupoctom 11 000-12 000 ToHH OAT).

1 B Poccuu HakonneHo ~14 000 ToHH OAT cymmapHoU pagnoakTUBHOCTLIO
~4,6 mnppa. Kn c exeroxaHbim npupoctom 850 ToHH OAT.

1 Heobxognm nepexon Ha cyxoun cnocob xpaHeHust OAT.

[lepepaboOTKy OCHOBHOM MacCbl OOJly4eHHOro sfAepHoOro ToMsMBa
Lenecoobpa3Ho OTMOXWUTbL A0 Hayarla CepUMHOro CTpouTesNnbCTBa
ObICTPbLIX peaKTOPOB HOBOIO NOKOJSIEHUS. 8



Npobnembl oopaweHusa ¢ PAO n OAT

Tennoson peaktop mowHocTbo 1 'BT npounssogut B rog ~800 TOHH
HU3KO- U cpeaHeakTnBHbIX PAO 1 30 TOHH BbicokoakTuBHoro OAT.

BbICOKOAKTUBHbLIE OTXOAbl, 3aHUMas no obbemy w™meHee 1%, no
CYMMapHOM akTUBHOCTU 3aHUMatoT 99%.

Hu ogHa M3 cTpaH He nepewsia K UCMNOSfIb3OBaHUIO TEXHOJIOrUM,
NO3BONSAKOLWMNX peLnTb nNpobnemy obpaweHusa ¢ oonyyeHHbIM AT u
pagnoakTUBHbLIMU OTXO4AMM.

TennoBon peaKkTop anekrtpuyeckon mowHocteto 1 I'BT npowussogut
exerogHo ~200 kr nnyToHus. CKOpPOCTb HaKOMMEHUS NIYyTOHUSA B MUpe
cocTtaBnseT ~70 t/roA.

OCHOBHbIM MEXOYHapPOaHbIM OOKYMEHTOM, perynmpyrowmm
ncnonb3oBaHWe NIyTOHUA, aBnseTca [JoroBop o0 HepacnpoCcTpaHeHUuU
anepHoro OpYyXus (AHAO). ansa yCUneHus pexunma

HepacnpoctTpaHeHUs Heobxoanma ero TeXxHosriornyeckas noaanepxka.



HanpaBneHus cTpaTterum B o6nacTtm aToMHoOro
MaLLMHOCTPOEHMUSA

1 [ocTponka npon3BoacTBa KpUTUYecknx anemeHToB texHonorun ACIII Ha
POCCUNCKUX MpeanpuaTuax, MNOMHOCTbBD UMM 4YaCTUYHO BXOAALUMX B
cTpykTypy ockopnopauun “POCATOM”.

1 CosgaHne anbrepHaTUBHbLIX HbIHELUHMM MOHOMONMUCTaM MOCTaBLUWKOB
OCHOBHOro obopynosaHus. [lo kKaxgomy Tuny obopyaoBaHUusA
npegnonaraetca ccgopMmupoBaTb He MeHee ABYX BO3MOXHbIX
npounssoauTernen.

J Heobxognmo cdopmMmunpoBaHMe TaKTUYECKMX U CTpaTerunyeckumx
anbsiHcoB [ockoprnopaunn «POCATOM» ¢ OCHOBHbIMM Yy4YaCTHUKaMU
PbIHKA.

10



TpeboBaHUA K KPyNHOMACLUTAaOHbIM 3HEProTeXHOJIOTUAM

J KpynHomacwTabHasa 3HeprotexHonornst He [JOfKHa 3aBUCETb OT
€CTECTBEHHOW HeonpeaeneHHOCTU, CBA3aHHOW C J00bl4en MCKONaemoro
TONSMBHOIO ChIPbS.

[Tpouecc «CxxuraHma» Tonnmea AomKeH bbiTb 6e30nacHbIM.

INNokann3yemble 0TxoAdbl OOMKHbI ObITb PU3NYECKN U XMMNYECKM He Bonee
aKTMBHbI, YeM UCXOAHOE TOMNIMBHOE ChipbE.

[Tlpn ymMepeHHOM poCTe YCTAaHOBNEHHOW MOLWHOCTM AD aaepHada sHepreTuka
byneTr pasBmBaTbCA B OCHOBHOM Ha TEMMOBbIX peakTopax C
He3Ha4YNTENbLHOW Aornen BbICTPLIX PEAKTOPOB.

B cny4yae MHTEHCMBHOIO pasBUTUS SOEPHON SHEPreTUKn peLuatoLLyo porb B
HEeW cTaHyT urpaTb ObICTPbIE peakTopsbl.
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7ZlpepHas aHepreTuka U puck pacnpocTtpaHeHus
s1i0epPHOro opyXxus

) JOnemeHTbl SAepHO 3HEPreTUKK, onpeaensoLLne puck pacnpocTpaHeHus
E€PHOr0 OPYXUS:

= PasgeneHue n3otornos ypaHa (oborawieHue).

= BobligeneHue nnytoHus un/mnn U-233 n3 obny4yeHHOro Tonnunea.
= [lonroBpemMeHHOe XpaHeHue 0brny4yeHHOro Tonnumea.

. XpaHeHme BblAEJIEHHOIO MJTYTOHUNA.

1 HoBas AepHad TEXHOJI0TUA HEe AOOJIKHa NMpuBOAUTb K OTKPbITUKO HOBbLIX
KaHalrioB MnoJjiyvyeHuns opy>|<e|7|Hb|x MaTtepmnarnoB N UCMNOJib30OBaHNKO €€ OJ1A

NOOOOHbIX Lenen.

O Pa3Butue SAOepHOM IHEPreTUKM Ha ObICTPbIX peakTopax C
COOTBETCTBYHOLMM 06pa3oM NOCTPOEHHLIM TOMMBHBIM LIMKITOM co3aaeT
yCNnoBuUs ONA MOCTENeHHOro CHUXEeHUS pPUCKa pacrnpocTpaHeHus

S10ePHOro OPYXUS.
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PasButmne atomHoun aHepretuku Poccum no 2020 roaa
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NMepexon kK HOBOU TexHornorn4yeckoun nnartcgpopme

KntoueBbiM aniemeHTOM HTI1 siBnsieTcs passutne texHonorumn ACIII ¢ peaktopom
Ha ObICTPbIX HEUTPOHAX.

KoHuenuuna «BECT» ¢ HUTPMAHbLIM TOMNMMBOM, paBHOBeCHbIM KB, wu
TsHKenomMeTansin4eckum TensioHocuUTenem ABNsieTcs Hanbonee
nepcnekTUBHbIM BbIOOpPOM AnNA co3gaHMa ©Oa3bl HOBOM  siAepHOM
3HEepProTexHosIoruu.

CTpaxyoWwmM NPOEKTOM SABMAETCA MPOMbLILWSIEHHO OCBOEHHbIU ObICTPbLIU
peaktop Ha HatpueBom TennoHocutene (bH). B cuny npobnem c
MacliTabnpoBaHMeM OaHHbIM MPOEKT SBMNAETCA MEHEe MNepCrneKkTUBHbIM, YeM
«BECT», Ha ero ocHoBe npeanonaraeTca orpaboTka HOBbIX BMOOB TOMNMMBa U
anemMeHToB 3aMKHyToro ATLI.

NMpuHUMN BHYTpPeHHe npucyLlien 6e3o0nacHOCTHU:

= JEeTEPMMHUCTUYECKOE UCKMIOYEHNE TAXKENbIX PEaKTOPHbIX aBapuin 1 aBapumn
Ha NpeanpusaTUSX S0epPHOro TOMIMBHOMO LMKNA;

=  TPaHCMYTaUMOHHbLIN 3aMKHYTbIN SAePHbIN TOMMNBHBIW LUKI C
dopakumoHnpoBaHnemM NpoaykToB nepepadbotTkn OAT;

=  TEXHONTOrMYECKYH NOAOEPKKY pexxnma HepacnpoCTpaHeHus.
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Bo3mMoXXHas CcTpyKTypa aHeproreHepauum k 2050 rogy

OuHaMuKa U CTPYKIypa NpoM3BOACTBA 3 JIEKTPOI Heprumn

ansa 6asoBoro BapaHTa
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NMepuoabl pa3Butusa apgepHbix TexHonornm B XXI Beke

1. MoOGunusaumoHHbIN Nnepuoa;:

= MoAepHu3auusi U noBbiweHne 3hp¢peKTUBHOCTU UCNONb30BaHUA
YCTaHOBJIEHHbIX MOLLHOCTEMN, [OCTPOViKa 9Heprobnokos,
9BOMOLMOHHOE Pa3BUTNE PEAKTOPOB N TEXHOMOMMIA TONMUBHOMO LiMKNa
C UX BHEPEHMEM B NMPOMBbILLNEHHYIO SKCMnyaTaLuuio,

= paspaboTka M onbITHaA 3KcnsyaTauMss  MHHOBALMOHHbLIX
TexHonormu ans A3C v TONNMMBHOIO UMKNa.

2. lNepexoaoHbin nepuon;:

pacwuMpeHue MaclTaboB aTOMHOM JHEPreTMKU U1 OCBOEHue
WHHOBALIMOHHbIX TEXHONMOIMMU PeakToOpPOoB 1 TOMSIMBHOIO UMKna, (ObiCTpble
peakTopbil, BbICOKOTEMMNEepPaTypHbIe peakTopbil, peakTopbl ans
permnoHanbHOM 3HEpPreTukn, 3aMKHYTbIU YypaH-NiyTOHUEBLIN N  TOPUU-
YPaHOBbIM LUKI, MWCMNONb3oBaHWE TMOJIE3HbIX W BbDKUraHMe onacHbIX
PagvoOHYKNMOOB, AONroBpeMeHHasa Treonornyeckas wusonduua OTXOAO0B,
NPOM3BOLCTBO BO4OPOAA, ONpeCcHeHne Boabl).

3. Mepwop pasButus:
pa3BepTbiBaHME MHHOBALMOHHLIX SAEPHbIX TEXHONOrMn, doopmMmmpoBaHmne
MHOrOKOMMOHEHTHOW iAePHOA U aTOMHO-BOAOPOAHOWN 3HEPreTUKN. 46



KpaTtkocpo4Hble 3agaum (2009-2015 rr.)

dopmMupoBaHUE TexXHU4YeCcKOM Oa3bl ANA peweHUa npodremMsbl
3Heproobecne4yeHnss CTpaHbl HA OCBOEHHLIX PeaKTOPHbLIX TEeXHOMOrmsax ¢
0e3ycnoBHbIM pa3BUTUEM UHHOBALMOHHbLIX TEXHONOIMMMN:

[MoBbllleHne 9dPPEKTUBHOCTU, MOAEPHU3aAUUSA, MNpoafieHne Ccpoka CryXobl
OENCTBYIOLLMX peakTopoB, AOCTPOMKa 3HEProbroKoB.

Ob6ocHOBaHMe paboTbl pPeakTopoB B pexXume MaHEBPEHHOCTM U paspaboTka
cuctemM nogaepxaHma pabotel ASC B 6a30BOM pexnme.

CoopyxeHune aHeprobnokos cneaytouwlero nokoneHus, sknodasds ASC ¢ bH-800 ¢
OLHOBPEMEHHbIM CO34aHMeM NUNOTHOro npoussogcrtea MOX Tonnuea.

PaspaboTka nporpaMmm pernoHanbHOro aToOMHOro aHeprocHabxeHmna Ha 6aze ADC
Manowu u cpeaHen MOLLIHOCTMN.

PasBepTbiBaHMe nporpaMmmbl padboT no 3ambikaHuto ATLL no ypaHy n nnyToHuio

ONs peleHnsa npobrnembl HeorpaHMYeHHOro TonnmeoobecneyYeHns n obpalleHns ¢
PAO n OAT.

PasBepTbiBaHME MNporpaMmmMbl MCMNOMb30BaHUA SOEPHbIX 3HEPrOUCTOMHUKOB ANH
pacwmpeHns pbIHKOB cbbiTa (Tennodukaums, TennocHabXeHue, npoun3BoAcTBO
9HEProHOCUTESNIEN, ONMPECHEHMUE MOPCKOM BOAbI).

CoopyxeHne aHeprobnokoB B COOTBETCTBUE C [ eHCXeMOoMn.
17
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CpepHecpouHble 3agaymn (2015-2030 rr.)

PacwupeHne macutaboB aTOMHOU 3HEPreTUKU 1 0OCBOEHMEe MHHOBALMOHHbIX
TEXHOJIOrMMN PeakTopoB U TOMMMBHOIO LMKNA:

CoopyxeHne aHeprobnokoB B COOTBETCTBUE C [ eHCxeMon.
Pa3paboTka n BHeapeHne MHHOBaALUMOHHOIo npoekta BBOP TpeTbero nokoneHus.

BoiBog u©3 SKCriJjtyataumm mn yTunnsaunad 3HepI'O6J'IOKOB nepBoro " BTOPOIo
NOKONEHNN N 3aMeELLEHNE NUX YCTaHOBKaMWN TPETbETO MNMOKOJIEHUA.

dopmmpoBaHme TexXHoNorndeckon ©Oasbl Ans nepexodga K KpynHoMaclTabHou
S0EPHOWN SHEPrETUKE.

Pa3BuTre pagmoxnmMm4eckoro npon3BoacTBa No nepepaboTke TonnmBea.

OnbITHas akcnnyartaums AgeMoHCTpaunoHHoro 6rioka ASC ¢ ObLICTPbIM peakTopoM
N NPON3BOACTBAMU TOMSMBHOMO LKKNA C BHYTPEHHE npucyLlen 6e3onacHoCThbIO.

OnbITHas akcnnyataumsa npototunHoro 6noka 'M-MIP n nponssoacTeo Ttonnuea
Onsa Hero (B pamMkax MexXxayHapoaHOro nNpoeKkTa).

CoopyXeHne obbeKTOB Manown 3HEPreTuku, BKMOYasa CTalMoHapHbIe U nnaBy4vne
9HEpPreTUYecKne n onpecHUTENbHbIE CTaHLIUN.

PaspaboTka BbICOKOTEMMNEPATYPHbIX PeakTopoB AN NpovM3BoACTBa Bogopoda U3
BOAbI.
18



HonrocpoyHble 3agaum (2030-2050 rr.)

Pa3BepTbiBaHNE MHHOBALIMOHHLIX AO€PHbIX TEXHOornm, dopmupoBaHume
MHOIOKOMMOHEHTHOU AAepPHONU U aTOMHO-BOAOPOAHON 3HEPreTUKMU:

1 CosgaHne nHdpacTpyKTypbl KpyrnHOMaclUTabHOW 9OepHON SHEPTETUKN Ha
HOBOW TEXHOMNorn4yeckoun nnatgopme.

1 CoopyxeHne gemoHcTpaunoHHoro 6rioka ASC ¢ TennoBbIM PEAKTOPOM C
TOPUN-YPaAHOBLIM LIMKITIOM U €ro ONbITHAdA SKcnnyaTauus.

Nepexoa K KpynHoMacLuTabHON SAEPHOU IHEpPreTuKe TpedyeT LUMPOKOro
MeXAYHapoaHOro COTpyAHUYeCTBa Ha rocyaapCTBEHHOM YpPOBHe.
HeobxoanMMbl CcOBMeCTHble pa3paboTKM, OpPUEHTUPOBaAHHbLIE Ha
HY>XXAbl KaK HAUMOHarIbHOWU, TaK U MUPOBOWU 3HEPreTUKMN.
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Cnacun6o 3a BHumMmaHue!

20



A3K: ApgepHo-TONNMUBHLIN UUKN

OTKpbITbIX TOMJIUBHbIN

Mepepa6oTka pyabl LlaxT LMK
a
| =}
U3rotoBneHue
AddurHaxHbI TonnuBa
i 3aBop PeakTopHoe
. ﬂ TONNUBO e
- =
MpouseoacTBo | :
FekcadTopuaa : A I
] |
ypaHa O6orawenm l | OTtpabotaBliee |
TonnuBoO OTxoabl *

e o I Ve | |Cimmmk
>l [ o
A —_—————E e —— -

|

YTunusaumus
—YpaH ! I
v P
NepepaboTtka =
-y oTpabotaBliero
h’% TonpMea L

M3rotoBneHue I

N3oTOonHbIX
MCTOYHUKOB

!
: : MepepaboTka

: y XpaHunuie BbICOKOAKTUBHbIX
[

oTXxoaoB oTXxonoB
————— > @ -

3axopoHeHue 3aMKHYTbIN TONJIMBHbLIU
LUK




