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(54) METAHTEHK

(57) Pedpepar:

MeTaHTeHK MICTUTb TFOPU3OHTANbHUMA 3O0BHILIHIN KOPMYC, HanoBHEHWW pigWUHOW0, UMAIHOPUYHUA
peakTop, 3aKpinneHWi Yy 30BHILLHBOMY KOPMyCi 3 MOXMMBICTIO oOepTaHHA HaBKONMO CBOE|
reoMeTPUYHOI OCi, MeperopoakKy, NPOAOBXKEHY Yy NaTpyOKy ANst BiABOOY OPraHiyHOi Macu Ha BigcTaHb
He MeHLUe, HiX 40 Topusi naTpybka Ansa BigBogy opraHiyHol macu, naTpybku onga nigsoay v Bigsoay
OopraHiyHoi mMacw, cymilleHi i3 Bicclo 0bepTaHHA UMNiHOPWYHOIO peakTopa, naTtpybok ans sigsody
Giorady Ta BMBaHTaxyBarnbHy Kamepy, 3'€gHaHy 3 naTtpybkom Ans BigBoAay opraHidHoi macwu. Npwu
uboMy naTpybok Ans BiABOAY OpraHiyHoOi Macu mae giameTp Ginblwiuvn, HXK natpybok Ansa nigsogy
opraHiyHoi Macu, naTpybok Ans Bigsoay 6iorasy BCTAHOBMEHUN ¥ BEPXHIN YaCTUHI BUBAHTaXyBamnbHOI
kamepu. [leperopogka BWKOHaHa Yy BUMMA4I PYXOMWX MracTH 3 MOXIMBICTIO pafiarbHOro
nepeMilleHHS.
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KopucHa Mopenb HanexuTb OO0 ranysi CiflbCbKOro rocrnofapcrtBa i BUKOPUCTOBYETbCSA Yy cKnagi
bioraszoBux yctaHOBOK AndA BMpoOGHUUTBa Biorasy Ta opraHidHux JobpuB i3 pigkoro rHow Ta nocniay,
biomacu 3eneHux TpaB Ta KyKypy43sHOro cunocy.

BigoMmnii meTaHTeHK, WO MICTUTb LUMNIHAPUYHUA FOPU30OHTanNbHUIA 30BHILLHIN KOpnyc 3 naTpyokamu
Ansa niggogy W BigBoAy oOpraHiyHoi mMacu Ta naTpybkom ans Bigsogy Oiorasy, LMMIHOPUYHUA
nepemillyBanbHWUN NPUCTPINA, 3aKPINSIEHNIA Y 30BHILLHbOMY KOPMYCi 3 MOXIUBICTIO 06epTaHHSA HABKOIIO
CBOEI reoOMeTpUYHOI OcCi, NpuUYoMy nepeMillyBasibHUIN MPUCTPIA PO34INEHNA Neperopoakoro, dka
MOBHICTIO HE MepeKpMBaE MOro NOB3A0BXHIN Nepepi3 Ta AinMTb BHYTPILWHIN 06'eM nepemillyBanbHOro
NPUCTPOKD Ha ABi MOCMiAOBHI Kamepu 30pOomKyBaHHSA, KpiM TOro MOB3[OOBXHA nNeperopoaka
BCTAHOBMEHa nig KyTOM [0 reoMeTpuUyHOi OCi nepemillyBanbHOro MnpuUCTPoOK Tak, Lo nnoula
nonepeyHoro nepepizy no xody 30pomKyBaHOI Macu MK MOB3OOBXHBLOK MEperopoakor Ta
UMMIHOPUYHOIO MOBEPXHEK MepeMillyBanbHOro MpuUCTPO  30iNbLUYETbCH, KpiM  TOro  kamepwu
30pOMKYBaHHA CrnonyyeHi OTBOPOM, LLO YTBOPEHMI MOB3AOBXHLOK MEPEropoakod Ta CyUinbHO
OCHOBOI LMNIHAPUYHOIO MNepeMillyBansHOro MNPUCTPOK 3i CTOPOHWU, A€ B 30BHILLUHBOMY KOpPMNYCi
BCTAHOBMEHO naTpyboK Ansi BiABOAY OpraHiYHOI Macu, OCHOBa LMNIHAPWUYHONO nepeMillyBanbHOro
NPUCTPOIO 3i CTOPOHU, A€ B 30BHILUHBbOMY KOpMycCi BCTAHOBMEHO NaTpybok Ans nigBoay OpraHivHol
Macu, BUKOHaHa BiOKpMTOK, GOKOBa MOBEPXHS LWMIHAPWYHOIO MepemMillyBanbHOro NpUCTPOD, Lo
YTBOPIOE ApYry NOChigoBHY kKamepy 30pomKyBaHHS i MPUMMWKAE OO BiAKPUTOI OCHOBWM, Mae BUPI3,
0OMeXeHWIN MOB3A0BXHLOI NEPErOPOAKOD, a CyLifbHa OCHOBA LMMNIHAPUYHOIO NepemillyBanbHOro
NPUCTPOIO BUKOHAHA TakMM YMHOM, LLO MEPEKPUBAE, 3 MOXITUBICTIO 0b6epTaTnCs, BHYTPILLHIA giameTp
UMIMiIHOPUYHOTO TOPU3OHTAarbHOMo 30BHILLIHBLOTO KOPMYCY, YTBOPIOKOYM BMBaHTaXyBallbHYy Kamepy, a
TakoXX Ma€ CerMeHTHUIN BUPI3, SKMI MO BMCOTi He NepeBuLLye BiACTaHi MK BHYTPILLHLOK NMOBEPXHEID
LUUNIHOPWUYHOrO FOPU3OHTANBbHOMO 30BHILUHBLOrO KOPMYCY Ta 30BHILLUHLOK MOBEPXHED UMAIHAPUYHOIO
nepemiwysansHoro npuctpoto [[lateHT Ha BuHaxig 89305 YkpaiHa. MIMK (2009) CO2F 11/04, CO2F
3/28. MetaHTeHk / T.A. Tony6, B.0. PybaH, O.B. [ybposiHa (YkpaiHa) - 3asska Ne a200808070;
3aseneHo 13.06.08; Onyon. 11.01.10]. B ubomMy MeTaHTEHKY HE YCYBa€TbCSl HanuUMNaHHA opraHivyHol
Macy Ha BHYTPILWHIO MOBEPXHIO UWMNIHAPUYHOrO nepemillyBanbHOro MpPUCTPOKD Ta BHYTPILLHIO
MOBEPXHIO LUWUMNIHOPWYHOIO 30BHILUHBOIMO KOpMycy, KpiM TOro He 3abes3nedyeTbCsi [JoJaTKoBe
nepemilyBaHHs 36po4)KyBaHOi Macw Nif Yac NPOXo4KEHHS Yepes3 Kamepun 30pOoLKyBaHHS.

BiooMmnii TakoXX MeTaHTeHK, WO MICTUTb UUMIHOPUYHUIA rOPU3OHTanNbHUA KOPNyc, 3akpinneHnin y
BOAAHOMY OacenHi 3 MOXNUBICTIO 0OepTaHHA HaBKOMO CBOEI reOMETPUYHOI OCi, Ta naTtpybku ans
BigBoay Giorasy, Ha TOpUAX MeTaHTEeHKa BCTAHOBMEHI MO FEOMETPUYHIN OCi KOHCONbHI Tpybu, Lo
O[HOYACHO € TOpfioBMHAMM [Ns 3aBaHTAXEHHS Ta BMBAHTAXEHHS OpraHiyHoi Macu, Kopnyc
METaHTEHKa PO34iNeHuMI NoMnepeyYHnMn neperopogkamm Ha Kamepu nonepeaHboro, OCHOBHOMO Ta
3anMLIKOBOro 36poaKyBaHHSA, KpiM TOro, B Kamepax nonepeaHboro Ta 3anuikoBoro 30pomKyBaHHS
BCTAHOBMEHO pafianbHi NOB3AOBXHI Neperopogku 3 Bupisamu nig natpybkvu ans sigsogy 6Giorasy,
npUYOMy TMOMEPEYHI NEeperopoakn, ki OOMEXylTb Kamepu nonepeaHboro Ta  3anuvLKOBOro
30pOoaKyBaHHs1, NOBHICTIO HE MEPEKPUBAIOTL NOMEPEYHUI Nepepi3 KOpMycy i BCTAHOBMNEHI CUMETPUYHO
NMOLWUHI, L0 NPOXOAWUTb Yepe3 reOMeTPUYHY BiCb KOPMyCy, a B kamepi OCHOBHOIo 30pOKyBaHHS
BCTAHOBMEHI CUMETPUYHO MMOLUHI, WO NPOXOAUTL Yepe3 reoMeTpuyHy BiCb KOprnycy, NOB3AOBXHi
neperopoakun, sKi OOHIEl0 CTOPOHOK MpUEAHAHI OO MOMNEepeyYHuX neperopoaok, a MNPOTUNEXHO
YTBOPIKOIOTEL i3 MOMEPEYHUMU MeperopogkaMv OTBOPU AN MPOXOMKEHHS 30pOMXyBaHOi Macwy,
NprvYOMy MOB3AOBXHI NEepPeropofky BCTAHOBMEHI Nif KyTOM OO FeOMETPUYHOI OCi KOpMycy Tak, Lo
nrowia nornepevyHoro nepepisy no xopy 36poaKyBaHOi MacuM MK MOB3OOBXHIMM Meperopogkamm
36inbwyeTbes [[lateHT Ha BuHaxia 81154 Ykpaina. MIK (2006) CO2F 11/04. MetaHTteHk / M.K.
Jlinnuk, M.O. MenbHuuyk, B.O. Oy6posiH, .A. Tony6, B.C. TaproHs, b.O. Pyb6aH, O.B. [y6pogiHa
(YxpaiHa) - 3asBka Ne 20050511162; 3assneHo 25.11.05; Onybn. 10.12.07]. Llen meTaHTeHK
3abesnevyye nig 4ac pobOTM MNOPLIOHHO-MOCMILOBHE MNPOXOMKEHHST 30pOMKyBaHOI Macu 4epes
UUNIHOPWYHWUIA TOPM3OHTANbHUI KOPMYC, 3aKpinneHui y BogsgHoOMy bGaceviHi 3 MOXNMBICTIO 06epTaHHSA
HaBKOJO CBOEI reOMEeTpUYHOI Oci, 3abe3nevye eeKkTMBHE BUAANEHHS i3 METAHTEHKA MiHeparbHOro
ocafly, OdHaK nig 4Yac nepemillyBaHHA OpraHiyHoOl Macu 3 pPi3HUM pakuiiHUM CKNagoM MoXe
cnocTepiratucs ii CniHIOBaHHA 11 nonagaHHa B natpybku ans Bigeoay Giorasy, Lo npu3BoanTb 40
HeOoOXiQHOCTI 3HMXKXYBaTK PiBEHb OPraHiYHOi Macu B METAHTEHKY Ta BifMNOBIAHO 3HWXYE EHEPreTUYHy
edeKkTNBHICTb BUpOOHMLUTBA biorasy.

Haibinbw 6rM3bkMM 40 MPOMOHOBAHOIMO € METAHTEHK, L0 MICTUTb FOPU3OHTasNIbHUI 30BHILLHIN
KOpMyC, HamMOBHEHWN pPIgVMHOW, UUMIHOPWYHUIW peakTop, 3akpinfeHui Yy 30BHILWHbOMY Kopryci 3
MOXIMBICTIO OOEpTaHHA HaBKOJIO CBOEI FEOMETPUYHOI OCi, SKWA pPO3nifieHWA MNOB3OOBXHBLOH
NMeperopoakol, WO AiNMTb MOro BHYTPIWHIN 00'eM Ha OB mapanesnbHi kamepu 30poOKyBaHHS,
natpybkn Ons nigBogy M BiABOAY OPraHiYHOI Macu, CyMillleHi i3 BicClo oBepTaHHSA UuniHOPUYHOrO
peakTopa, natpybok Ang Bigsogy Giorady Ta BMBaHTaXyBanbHy Kamepy, 3'€gHaHy 3 natpybkom ans
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BiBOA4Y OpraHiyHOi Macu, npu LbOMy naTpyboK ANg BiABOAY OpraHiyHOI Macu mMae giameTtp GinbLni,
HX naTpybok Ans nigsoay opraHiyHol Mmacu, natpybok ans Biasoay 6iorazy BCTaHOBMNEHWI Y BEPXHIN
YacTUHI BMBaHTaXyBaslbHOI KaMepu, a MNOB3AOBXHS Meperopogka, sika AiNUTb BHYTPILWHIA 00'em
LUUNIHOPWYHOrO peakTopa Ha ABi napanenbHi kamepy 30pompKyBaHHS, NPOAOBXKEHa y naTtpyoky ang
BiBOOY OpraHiYHOI Macu Ha BiACTaHb He MeHLle, HiXK OO0 Topus naTpyboka Ans BigBOAY OpraHiyvHoi
Macu, KpiM TOro, Y KOXHi napanenbHin kamepi 36pompKyBaHHS Ha reOMETPUYHIA OCi MOB3OOBXHbLOI
neperopofkn BCTAHOBMEHO Ha LIapHipax, 3 MOXMMBICTIO BiNbHO NoBepTaTUCH, NepemillyBanbHi
nanbui [MaTteHT Ha BuHaxig 101226 Ykpaina. MIK (2006) CO2F 11/04. MetanTteHk / I.A. Tony6, O.B.
Oy6poeiHa, A.I'. MaeBcbka, B5.0. PybaH, (YkpaiHa) - 3asska Ne 201106300; 3assneHo 19.05.11;
Ony6n. 11.03.13]. MetaHTeHKk 3abesnedye nig 4ac poboTM NOPLINHO-NOCAIOOBHE MPOXOAXKEHHS
30popKyBaHOI Macu Ta HeJONYLLEHHST po3LlapyBaHHSA OpraHiyHoi Macu Ha dpakuii. [NpoTe BHYTpILWHA
KOHCTPYKLiS MeTaHTeHKa He [03BOMsE€ perynoBaTu iHTEHCUBHICTb NepeMillyBaHHs, BHAcnigoK 4oro
npuv 3MiHi TEXHOMOTiYHMX NapameTpis Biomacu (rycTuHa, BMICT CyXOi Macu, po3Mip TBEPAUX YaCTUHOK)
MOXe BifOyBaTnCs 3HWKEHHS €PEeKTUBHOCTI BUPOBHMLITBA Gioraay.

3agadelo  KOpUCHOI Mopeni € nigBuWEHHA MUTOMUX EHEePreTUYHUX MOKa3HUKIB npouecy
30pomKYyBaHHSA Ta SIKOCTi Biorasy npu BUKOpPUCTaHi 6iomacwm i3 pisHMM dbpakuiiHUM CKnagom.

lMocTtaBneHa 3agaya BUPIWYETLCA 3aBOSKA TOMY, WO METaAHTEHK MICTUTb FOpPU3OHTanNbHUM
30BHILLHIN KOPNYC, HANOBHEHWN PIOMHOW, UUAIHOPWYMHWUIA peakTop, 3aKpinfieHUn Yy 30BHILLHbOMY
KOpMycCi 3 MOXIMBICTIO 0OepTaHHA HaBKOJIO CBOEI reoMeTpU4HOI OCi, Neperopoaky, NPoOO4OBXKEHY Yy
naTtpybKy Ans BigBogy opraHiyHoOi Macu Ha BiACTaHb He MeHLUe, HiXX 40 Topusi naTpybka ans Biasogy
OpraHiyHoi Macu, naTpybku And nigBoAay W BiOBOAY OPraHiyHOi Macw, CymilleHi i3 Biccio obepTaHHs
LUUNiHOPWYHOrO peakTopa, natpybok And sigsoay biorady Ta BMBaHTaxyBanbHy kamepy, 3'€QHaHy 3
naTpyobkom Ans BigBoAy OpraHiyHoOi macu, npu ubOMy NaTpybok AnA BiABOAY OpraHiyHoi macu mae
diameTp 6inbwwui, HiX naTtpybok AnA nigBody opraHiyHoi macw, natpybok ans sigsogy 6Giorasy
BCTAHOBMEHUN Yy BEPXHIi YaCTWHI BMBAHTaXyBanbHOI Kamepw, Npuy4OMy Neperopogka BWKOHaHa Yy
BUMMAAI PYXOMMX NAACTMH 3 MOXIMMBICTIO padianbHOro NepeMilleHHs.

lMocTaBneHa 3agava BUPILLYETLCA 3aBOAKM TOMY, LLLO METAHTEHK OCHaLLEHWUA NeperopoaKkoto, Lo
MOXe 3MiHIOBaTW CBOK MIoLWy B pe3ynbTaTi pagianbHOro pyxy nnactuH, 3abe3nedyoumn 3a paxyHok
3MiHM NIIOWi KOHTaKTy neperopogkn 3 6ioMacol, peryntoBaHHs iHTEHCUBHOCTI MepeMillyBaHHS
fiomacu Ta camoOuNLLEHHS NEPErOPOaKN.

Ha doir. 1 npnBegeHo cxematuyHe 300paXKeHHs 3aranbHOro BUMMSAY METAHTEHKA, a Ha doir. 2 horo
nepepis y BepTuKanbHin NioLwmHi.

MeTaHTeHK MICTUTb FOPU3OHTaNbHUI 30BHILLHIA KOPNYC 1, HANOBHEHUIA PIOWMHOIO 2, LNMNIHAPUYHNIA
peakTop 3, 3akpinneHunm y 30BHILHBOMY KOpnyci 1 3 MOXMMBICTIO OBepTaHHS HaBKOMO CBOEI
reoMeTpuyHOi OCi, WO MICTUTb Kamepy 30pomkyBaHHA 4, Mneperopoaky 5, BMKOHaHy y BUrnsagi
PyXOMUX MAacTuH 6 3 MOXMMBICTIO pafianbHOro nepemiwieHHs. Kamepa 36pomxyBaHHsa 4 3anoBHeHa
opraHiyHow macoto 7. MeTaHTeHK TakoX MICTUTb maTpybku onsa nigsogy 8 n BigBogy 9 opraHiyHoi
Macwu, CyMillieHi i3 Biccto obepTaHHsa uuniHgpuyHoro peaktopa 3, natpybok 10 onsa Bigsogy biorasdy Ta
BMBaHTaXyBasnbHy kamepy 11, 3'egHaHy 3 naTpybkom 12 Ons BUBaHTaXEHHsSI OpraHiYHOi Macu, npu
LUbOMy NaTpybok 9 Ans BigBOAY OpraHiyHOi Macu mae giameTp Ginblini, HiX Nnatpybok 8 ans nigsoay
opraHiyHoi macw. lNeperopogka 5 npogoBxeHa y natpyoky 9 ans BigBOA4y OpraHiyHOi Macu 7 Ha
BiiCTaHb He MeHLle, HiX OO Topusi natpybka 9 ans BigBody opraHiyHoi macw. MaTtpybok 10 gns
BigBoAoy 6iorady BCTaHOBMEHWA y BEpXHi YacTWHi BMBaHTaxyBanbHOi kamepun 11. ObGepTaHHs
LUUNIHOPWYHOrO peakTopa 3, BCTAHOBMEHOro Ha nigwuvnHukoBi By3nu 13 Ta 14, 3abesnedvyeTbes
30BHiLLHIM NpnBoAOM 15.

MigrotoBneHun oo 36poKyBaHHs THil, NTAWWHUIA NMOCNif, 3efleHa Maca Yy KyKypyas3sHui cumoc
BiNOBIOHOI BONIOrOCTI Ta BIiAMOBIAHOI TemnepaTypu nodaeTbCca 4yepe3 naTtpybok ans nigsogy 8
OpraHiyHOi Macu y kamepy 36pomxyBaHHsA 4 umniHgpuvHoro peaktopa 3. OpraHiyHa maca 7 nig vac
30poaKyBaHHs NPOXoAuTb kamepy 30pompkyBaHHA 4, a noTim 4Yepe3 naTpybok gna sigsogy 9
OpraHiyHoi Macu Hagxo4uTb y BUBaHTaxyBanbHy kamepy 11. MMig gieto aHaepobHUX MIKpoopraHiaMiB
©e3 goctyny noBiTpsa NpoxoauTb GioxiMiyHe 36pomKyBaHHA opraHiyHOT Giomacu 3 BUAineHHsM biorasy,
AKWMI Nig Yac noBepTaHHSA UMMiIHAPUMYHOIO peakTopa 3 BiaBoauTbCA Yepes naTpybok ans sigsoay 10,
3BidKW HaNpaBnseTbCA B rasrofnbAep (He MokasaHun), Ae HaKoNUYyeTbCa ANs noAanbLioro
chanoBaHHS Ta BUKOPUCTaHHA 9K ManbHOro Ans ABUryHa BHYTPIWHbOro 3ropaHHs. OpraHiyHa maca
nicrns 30pogKyBaHHA NOpUISMU BUAOANSETLCS i3 BMBaHTaXKyBarnbHOI kamepu 11 4epes natpybok 12
OS5 BUBAHTa)KEHHS OpraHivyHol Macu.

Y nepiog NpOXOAXeHHs aHaepobHOro 30pOMKyBaHHA UMIIHOPUYHUIA peakTop 3 3a 40MOMOro
30BHILLHLOrO npuBogy 15 00epTaeTbCs HaBKOMO CBOEI reOMETpPUYHOI Oci, 3abesneuvyroun
HeJoMyLEHHS pO3LIapyBaHHA OpraHiyHOi Macu Ha dpakuii 3a paxyHok B3aemogii Giomacu 3
neperopoakoto 5 Ta BHacnigok Aii rpasitauiiHol cunu.
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MeTaHTeHk 3abe3neyvye nig Yac poboOTU NOPLIAHO-NOCTIAOBHE MPOXOMAXEHHS 30poaXyBaHOi Macu
Ta HeJONYLUEHHS, 3a paxyHOK B3aEMOJil OpraHidHOi Macu 3 NeperopoaKo0 3MiHHOI MMOLLi KOHTaKTy Ta
BHACNIAOK Aii rpaeiTauiiHOT cunn, po3liapyBaHHSl OpraHiyHOi Macu Ha dgopakuii 3aBAsKM 00epTaHHIo
LUMMIHOPUYHOIO peakTopa HaBKOMO CBOEl FEOMETPMYHOT OCi, WO [A03BOMISIE MOKPALWMTM MNUTOMI
€HepreTUYHi NoKa3HMKN Npouecy 30poaXKyBaHHS Ta sIKiCTb Oiorasy npyv BUKOPUCTaHHI OpraHidHoi Macu
i3 pisHMM pakuinHuMm cknagom. KpiMm UbOro 3a paxyHOK MOXIIMBOCTI pagianbHOro pyxy nnacTuH
Nneperopoakv yCyBaeTbCs HanMnaHHsA OpraHiyHoOi Macy Ha BHYTPILLHIO MOBEPXHIO NEPErOPOLKM.

®OPMYJIA KOPUCHOI MOLENI

MeTaHTeHK, WO MICTUTb FOPU3OHTaNbHUN 30BHILLHIN KOPMYC, HANMOBHEHWA PIAVHOW, LMNIHAPUYHUA
peakTop, 3akpinneHun Yy 30BHILWHLOMY KOpPNyCci 3 MOXMMBICTIO 06epTaHHs HaBKOMNO CBOEI
reomMeTpuYHOI OCi, NeperopoaKy, NPOAOBXeEHY y naTpybKy Ans BiABOAY OpraHiyHOi Macu Ha BiACTaHb
He MeHLUe, HiX Ao Topusa naTpybka Ansa BigBoAdy opraHiyHOI Macu, naTpybku Ansa nigsogy 1 Biasody
OpraHidHOi Macu, CyMilleHi i3 Biccto obepTaHHS UMNIHAPUYHOrO peakTopa, naTpybok Ansi BioBoay
Oiorasy Ta BMBaHTaxyBaslbHy Kamepy, 3'eQHaHy 3 naTpybkom Ans BigBOAY OpraHivyHoOi macu, npu
ubomy naTtpybok ans BigBoAy opraHiyHOI Macu Mae giameTp OinbluviA, HiX naTtpybok ansa nigsoay
opraHidHoi Macu, naTpybok ans Bigeoay 6iorasy BCTAHOBEHUIN Y BEPXHIil YaCTWHI BUBAHTaXXyBarbHOI
Kamepu, sKui BiAPISHAETLCA TVMM, LIO NEeperopogka BUKOHAHA Yy BWUMMSAi PyXOMUX NNacTvH 3
MOXJIMBICTIO pafianibHOroO NepeMilLleHHS.
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