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(54) CAMONET BEPTUKAIIBHOI'O B3NETA U NOCAOKU

(57) Pedbepar:

N306peTeHne oTHocuTca Kk asuaumm. Camoner
BEPTUKaNbHOIO B3reTa U Nocagku uMmeeT H3ensix,
BEpTUKaNbHOE U  TOPU3OHTallbHOE  OMNEepeHwus,
ABUraTenu, Kpbiio U YCTaHOBIEHHbIE Ha ero KoHLax
BO3JYyLUHblE  BWHTbHI  M3MEHSeMOro wara ¢
NPOTMBOMOJSIOXKHLIM ~ HanpaBreHUeM  BpaLleHus,
coefiMHeHHble Mexay coboili u c aBuratensMu
TpaHcmuccuelri. Ocb Bana kKaxaoro Bo34yLUHOIO BUHTA

BbIMOSIHEHA TMOBOPOTHOW W B APYroi MNIOCKOCTH,
NnpoxoAsLleli Yepes ABe OCU: Yepes OCb NoBOPOTa OCU
Bana BO3[yLIHOrO BUHTAa B NIOCKOCTW, NapannenbHoi
NpPoAONbHOM  MMOCKOCTU CUMMETpUKM camorneta, W
Yyepes OCb Bana BO3AYLIHOMO BUHTA. TeXHWYECKUM
pe3ynbTaToM U306peTeHuss ABNAeTCs CrnocoGHOCTb
camoneTa B3neTartb " caguTbes Ha
HEMoAroTOBMEHHbLIX HErOPU3OHTaNbHbLIX MMOWaaKax B
YCNOBUSIX BETPa NePeMEHHOro HarnpasneHus. 2 un.

Crpanuua: 1

0088.¢2¢C nNAH

(AR


http://www.fips.ru/cdfi/fips.dll/ru?ty=29&docid=2278800

RU 2278800 C2

4’ =] it
. - >/ !
Puar.]

¢d) 0088L.L¢¢ nNndo

CrpaHuua: 2



2278800 C2

RU

RUSSIAN FEDERATION (19)

oY

N

N

30N
i

<3
3
<

FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,
PATENTS AND TRADEMARKS

(12 ABSTRACT OF INVENTION

RU" 2278 800" c2

(51) Int. CI.
B64C 29/00 (2006.01)

(21), (22) Application: 2004115842/11, 26.05.2004
(24) Effective date for property rights: 26.05.2004
(43) Application published: 01.01.2000

(45) Date of publication: 27.06.2006 Bull. 18

Mail address:
614030, g.Perm', a/ja 2832

(72) Inventor(s):
Shingel' Leonid Petrovich (RU)

(73) Proprietor(s):
Shingel' Leonid Petrovich (RU)

(54) VERTICAL TAKEOFF AND LANDING AIRCRAFT

(57) Abstract:

FIELD: aviation.

SUBSTANCE: proposed vertical takeoff and
landing aircraft has fuselage, vertical and
horizontal tail units, engines and wing with
variable-pitch  propeller mounted on its tip;
variable-pitch  propellers interconnected together
rotate in opposite directions; they are also
connected with engines by means of transmission.
Axle of shaft of each propeller is pivoted and is
located in plane passing through two axes: axis
of turn of propeller shaft axle in plane parallel
to longitudinal plane of symmetry of aircraft and
axis of propeller shaft.

EFFECT: possibility of performing takeoff and
landing on unprepared non-horizontal areas at

wind of varying direction.
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N306peTeHne oTHOCUTCS K 0ONacTu aBUaLMOHHON TEXHUKN U MOXET OblTb NCMOMb30BaHO B
camMmoreTax BepTUKarnbHOro B3neta u nocagku.

M3BecTeH camoneT BepTuKanbHOro B3neta n nocagkn Keptuc X-19, onvcaHHbIn B KHUre
®.IM.KypoukuHa "lpoekTupoBaHue 1 KOHCTPYMpOBaHME CaMONETOB C BEPTUKAIIbHbIM B3N1ETOM U
nocagkon", M., MawwnHocTpoeHue, 1977 r. cTp.13.

B naHHOM camorneTe BepTUKanbHOro B3reTa 1 Nocagku MMetoTcs dro3ensik, BepTukanbHoe
onepeHue, Wwaccu, nepegHee u 3agHee Kpblfbs Y YCTAaHOBMEHHbIE HAa UX KOHLAX BO3AYLIHbIE
BUHTbI NI3MEHSEMOrO Lara ¢ NPoTUBONONOXHLIM HanpaBneHneM BpaLleHnsi, 0CU KOTOPbIX
BbINOMIHEHBI MOBOPOTHBLIMW B MAOCKOCTAX NapanfenbHbIX NPOA0SNbHOM NIIOCKOCTA CUMMETPUN
camoneTa, NpuyeM BUHTbI COeANHEHbI TpaHCMUCcHen mexay cobor n aguratensmu. Mpu BaneTe,
BUCEHUM M NocajKe Tsra BUHTOB HarnpaeneHa BepTuKanbHO BBEPX, @ Ha MapLle HanpasneHa
ropusoHTanbHO Bnepea. [aHHbIi camoneT cnocobeH BUCETb C HAKMOHHbLIM NONOXEHNEM
dhto3ensika, a crnegoBaTenbHO, OCYLLECTBNATL B3MeT U NOCaAKYy C HErOPU3OHTaNbHOM
NMOBEPXHOCTM.

HepoctaTkom gaHHOro camorneTta BepTUKanbHOro B3neTta 1 nocagkn SBrseTca HeBbiCcoKas
3KOHOMMWYHOCTb BCeACTBUE NPUMEHEHUS OBYX KPbIflb€B MAnoro OTHOCUTENbHOIO YANUHEHUS.

OTMeuYeHHbIN HeJOCTaTOK YCTPaHEH B camorieTe BepTuKanbHoOro Baneta n nocagkm benn XV-
15, onncaHHom B kKHure ®.M.KypoukuHa "lNMpoekTMpoBaHne U KOHCTPYMpoBaHME CaMOSIeTOB C
BepTUKanbHbIM B3reToM 1 nocagkon", M.: MawwnHocTpoeHue, 1977 r. ctp.107, Hanbonee
6nn3KOM K M306peTeHuno 1 NPUHATOM 3a NPOTOTMN.

B naHHOM camorneTe BepTUKanbHOro B3reTa 1 nocagkm MMeTCs (lo3ensiK, BepTuKanbHOE U
ropu3oHTanbHoOE onepeHune, Waccu, KpbINo 1 ABa YCTAHOBIEHHbIX B rOHA0MAaX Ha KOHLAaX Kpbina
asuraTens ¢ coeguHeHHbIMU C HAMW BO34YLUHBIMU BUHTAMW U3MEHSEMOrO Liara ¢
NPOTMBOMOMOXHbLIM HanpasreHneM BpaLLeHUs, OCU KOTOPbIX BbINONHEHbI MOBOPOTHLIMU B
NNOCKOCTSIX, NapannenbHbIX MPOA4ONbHOM MOCKOCTM CUMMETPUM camoneTa. Micnonb3oBaHue
O[HOrO Kpbifia ¢ 6onee BbICOKUM OTHOCUTENbHbIM YANMHEHNEM NO3BONSET Nony4nTb 6onee
BbICOKOE adpoauHaMUYECKoe KayeCTBO B rOPU3OHTaNbHOM MOMETe, a 3HaUYUT YNydllnTb
3KOHOMMWYHOCTb.

HepoctaTkom M3BECTHOMO peLLEHNs SBNSETCH TO, YTO Ha PEXUME BUCEHWs], B3neTa U Nocagku
ynpaBneHne OCyLLEeCTBASIETCA: NO Kypcy - anddepeHnmanbHbIM OTKITOHEHNEM OCEN BaroB
BO34YLLUHbIX BUHTOB Brepe-Ha3sag, no KpeHy - auddepeHymnansHbIM U3MEHEHWEM Lara BUHTOB,
MO TaHraxy - CUHXPOHHbLIM OTKITOHEHMEM OCEW BanoB BO34YLUHbIX BUHTOB Bnepea-Hasag. Takoe
yrnpaBneHne He No3BONseT BUCETb CaMoreTy B Cliydae HaKNMoOHHOro NonoXeHus drosensika u,
crnepoBaTenbHO, COBepLUaTh B3NeT Y NOCaAKy C HEropu3oHTanbHbIX NoBepxHocTen. K
HegocTaTkaM OTHOCUTCS M TO, YTO ANd napupoBaHus GOKOBbIX MOPLIBOB BETPa CaMorieT CHavyana
OOIMKEeH pa3BepHYTb CBOI MPOAOSbHYIO OCb MPOTUB UMW BAOIMb HanpasneHus seTpa. 3710
NpMBOOUT TaKKe YXyOLWEHMI0 TOYHOCTU Nocagku, MOCKONbKY MaHEBPUPOBAHNE BO3MOXHO TOMNbKO
B MPOAONbHOM HarnpasneHuu camoneta. NepemelleHre B 6GOKOBOM HamnpaBrieHNN BO3MOXHO
TOMbKO NPWU HaNM4YuKU KpeHa, KOTOpbI HEAOMYCTMM B MOMEHT NOCaAKWU, CriefoBaTenbHO, TOYHOE
nonepevyHoe nepemeLLeHme KOHTPONMpoBaTb NPaKTUYECKN HEBO3MOXHO.

3agayei nsobpeTeHns aBNAeTCH Co3gaHMe S3KOHOMUYHOro caMmoreTa BepTMKanbHOro B3neta u
nocagku, cnocobHOro B3neTaTb M CagUTbCS C BbICOKOW TOYHOCTLIO HAa HENOATOTOBMEHHbIX
HEropM3oHTarbHbIX NNOLWaAKaxX B YCNOBMAX BETPa NepecMeHHOro HarnpasneHus.

YkasaHHas 3ajaya JoCTUraeTcsl TeM, YTO B caMorieTe BEPTMKANbHOro B3fneTa u nocagku
nmetoLLeM prosensk, BepTukanbHoe 1 ropusoHTanbHoe onepeHus, Wwaccu, AsuraTeni, Kpbino u
YCTaHOBIIEHHbIE Ha ero KoHLax Bo3gyLUHbIe BUHTbI U3BMEHAEMOro Lara ¢ NpoTMBOMOMOXHbIM
HanpaBfeHneM BpaLleHunsi, COeAMHEHHbIE MexXady cobon u ¢ ABuratensiMm TpaHCMUCCUEN,
nprvyem OCb Bana KaXgoro BO34yLUHOMO BUHTA BbINOHEHA MOBOPOTHOWM B MMIOCKOCTY,
napanneneHon NPOAONbHOWM MAOCKOCTM CUMMETPUM camoreTa, CornacHo n3obpeTeHnto Ocb Bana
Kakg4oro Bo3gyLIHOro BUHTa BbIMOSTHEHA MOBOPOTHOW U B APYron MrOCKOCTM, NpoxoasdLlen Yyepes
ABe OCU1: Yyepes OCb NOBOPOTA OCW Baria BO34YLIHOro BUHTA B M0OCKOCTW, NapaniensHon
NPOAOBbHOW MAOCKOCTM CUMMETPUM CaMoreTa, U Yepes OCb Bara BO34YLUHOrO BUHTA.

BbinonHeHne ocu Bana Kaxgoro BO34yLLHOrO BUHTa MOBOPOTHOM U B APYroW MioCKOCTH,
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npoxoasLlen Yepes ABe OCU: Yepes OCb MOBOPOTa OCK Bana BO34YLUHOrO BUHTA B NNOCKOCTY,
napannenbHO NPOAONbHOW MIIOCKOCTU CUMMETPUM CaMoneTa, U Yepes OCb Bana BO34yLUHOro
BMHTA NO3BOMSET HAKMOHATb BO3AYLLUHbIE BUHTbLI, KPOME NPOAOSBHOrO, eLle U B MonepeyHom
HanpasneHnn, TO eCTb co34aTbh rOPU3OHTANbHYI0 COCTaBMSIOLLYI0 TAMM B GOKOBOM HanpaBneHuu.
OT0 no3BonseT camoneTy BUCETb B HAKNOHHOM MOMOXEHUN, C KPEHOM, Korga
andpdepeHunanbHbIM U3MEHEHUEM Lara BUHTOB 3a4aeTcs KpeH, U KOOPAMHMPOBAHO
OTKITOHEHUEM OCEeN BUHTOB B NIIOCKOCTW, NePneHANKYNapHON NpoaorbHOW OCKU caMoneTa,
3apaetcsa 6okoBas coctasnsowas Taru. [Npy Hannyum 6OKOBOW COCTaBNSIOLWEN TArM BUHTOB
NosiBNsieTCH BO3MOXHOCTb COBEpLUATh B3MeT M NOCAAKYy C HErOPM3OHTamNbHbIX MOLLAA0K.
MNosiBnsieTcs Takke BO3MOXHOCTb NapnpoBaTh OOKOBbIE NOPbIBbI BETPa M YNPaBnsATh TOYHbIM
NonoXeHueM TOYKM Nocagkn He TONbKO B MPOAOMbHOM, HO 1 B NONEPEeYHOM HarnpasneHum
camonera.

Heobxoammblii achdekT obecnevmnBaeT NOBOPOT OCY KAXKAOIO BO3AYLLHOMO BMHTA B
nonepevyHoOM HanpasneHun Ha yron 6...8 rpagycoB. bokoBasa coctaBnsowas taru F npyn aTom
coctaBut F=P.Sing, rae P - BepTukanbHaa cocTaBnaioLLas Taru, ¢ - yron OTKNOHeHNs ocu
BuHTAa. [pn (=6...8 rpagycos F=10...14% ot P, 4yTo AOCTaTOMHO ANs ynpaBrieHus.

N3o06peTeHne nosicHAeTCA YepTexxamu, rae Ha cur.1 nokasaHa cxema camoneTta
BepTUKanbHOro B3neTa 1 Nocagku, Ha ur.2 nokasaHbl MOBOPOTHAsA OCb Bara BO3AYLLHOMO
BMHTA U BO3MOXHOE YCTPOWCTBO AN peanunsalum ee noBopoTa.

Ha gur.1 o6o3HaueHbl: (hrosensk 1, BepTUKanbHOE N rOpM3oHTanbHOE ONepPeHns ¢ pyresbiMu
NOBEPXHOCTAMU, COOTBETCTBEHHO 2 1 3, Waccu 4, asuratenu 5, Kpbino 6, BO3ayLUHbIE BUHTHI
nameHsemoro wara 7. Tam ke nokasaHbl anepoHbl 8, rmapasnmyeckme NprBoAbl NPOAONbHOMo
NnoBOpOTa OCeW BanoB BO34YLUHbIX BUHTOB 9, rMapaBnuyeckme npmBoabl NonepevyHoro nosopoTta
oceli BanoB Bo3ayLUHbIX BUHTOB 10, TpaHcMmucemsa 11. Ocu Banos BoO3QyLUHbIX BUHTOB
0003HayeHbl 12, roHOosMbl BO3OYLUHbLIX BUHTOB 0603Ha4eHbl 13.

Ha dur.2 cxemaTuyecku nokasaHa roHaona Bos3gyLIHOro BUHTa. [loBOpoTHast 0Cb BO3AYLLHOMO
BMHTa o603HayeHa 1, Ban BO3AYLWHOIO BUHTA - 2, NepefHsas YacTb roHAO0sbl BO3AYLLHOMO BUHTA
- 3, 3aHAS YacTb rOHA0MNbLI BO3AYLLHOMO BUHTA - 4, Ban - 5 1 0Cb NOBOpPOTa NepeaHen 4acTtu
roHgonbl - 6, Ban - 7 n 0Cb NOBOPOTA 3aHEN YacTu rOHAONbI - 8, KapAaHHbIN LWapHUp - 9,
3ybyartas nepegadya - 10, rmgponpuBog NonepevyHoro NoBopoTa ocu BMHTA - 11,

lMpennaraemoe ycTporcTBo paboTaeT criegyowmm obpasom. Ha yyacTke B3neTa, BUCEHUS U
nocagkm ocu 12 Bo3ayLUHbIX BUHTOB BMecCTe ¢ roHgonamm 13 (cm. dur.1) noBopaymBatotca
rmapaBnmMyeckMMn NpMBogamun NpoAOrbHOrO NOBOPOTa OCEN BanoB BO3A4YLUHbLIX BUHTOB 9 B
BepTUKanbHoe NonoXeHue Tak, YTo Tara BO3AYLHbIX BUHTOB 7 (CM.cur.1) HanpaBneHa BBepX.
Bcs mowHocTb apuratenen 5 yepes tpaHcmuccuio 11 (cm. cour.1) nepenaeTtca Ha BO3AyLUHbIE
BUHTbI. BenuumHa BepTukaneHon Tsru perynupyertca obopotamu aABuratenen 1 obLwum warom
BO34YLLUHbIX BUHTOB. YNpaBreH1e No KPeHy Ha 3TOM PEeXMMe OCYyLLeCTBAsETCS
aunddepeHymnanbHbIM USMEHEHMEM Lara BUHTOB, YNPaBnsowWwmii MOMEHT co3aeTcs
yBernMyeHUeM Liara OHOro BUHTa U TakMM e YMeHbLUEHWEM Liara Apyroro BUHTA.

YnpaBneHue no Kypcy npy 3Tom ocyuiectendetcs anddepeHumanbHbiM OTKITIOHEHUEM OT
BepTuKanu ocen 12 (cMm. ¢pour.1) Bo3ayLHbIX BUHTOB BMecCTe € roHgonamu 13 (cMm. dwr.1). MNpu
OTKIMOHEHUN OCU OOHOrO U3 BUHTOB Briepes, a ApYroro Has3az BO3HUKaKOT rOpU3OHTarnbHble
COCTaBnsoLLME TAMM, Co3garoL e MOMEHT, pa3BopaYMBaloLLMiA camoneT Mo Kypcy.

YnpaBreHue no TaHraxy OCYyLLEeCTBSAeTCA CUHXPOHHbBIM OTKITOHEHWEM Bnepea-Hasag oT
BepTMKanu ocen 12 (cMm. cpur.1) BO3ayLLUHbLIX BUHTOB.

[nsa coBepLueHnst TOYHOW NOCaOKN Ha HErOPU3OHTAlbHYI0 MOBEPXHOCTL B YCINOBMAX BeTpa
nepeMeHHOro HanpaseHNsa OCb Bana KaXkaoro Bo34yLWHOro BUHTA BbINOSIHEHA MOBOPOTHON 1 B
OPYron NAoCcKOCTW, NPOXoasLLer Yepes ABe OCU: Yepe3 OCb MOBOPOTA OCK Bana BO34YLUHOMO
BMHTa B MM0CKOCTUW, NapannensHon NpoaobHON NMOCKOCTU CUMMETPUN camoneTa, U Yepes OCb
Bana BO34yLUHOro BUHTA.

Kak nokasaHo Ha dur.2, 3a4HSS YacTb roHA0SblI BO34YLLHOMO BUHTA 4 NoBopayMBaeTcs Ha
Bany 7 BOKpYr ocu 8 B MrOCKOCTK, NapanfenbHon NPpOAObHOM MIOCKOCTU CUMMETPUM
camorneTa, obecneymBas NOBOPOT OCK BUHTA 1 1 Bana 2 B 3TOM e NIIOCKOCTU, MpUyem ocb 8
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nepneHAnKynspHa ykasaHHOW NocKoCcTU. OTOT NOBOPOT 0603HAYeH CTpenkaMum B NpoaosibHOM
HanpasneHun Ha cur.1. MNepegHAa YacTb roHAONbI BUHTA 3 (CM. OUr.2) MOXET NOBOpavMBaTbLCA
Ha Barny 5 BOKpyr ocu 6 OTHOCUTENbLHO 3agHei YacTu roHaonsl 4, Nnpu4eM ocb NoBopoTa 6
nepneHauKkynsapHa nnockocTu, npoxoasien Yepes ocb 8. Torga nobon NOBOpOT NepeaHer Yactu
roHOornbl 3 BOKPYr ocx 6 Bbl3biBAeT MOBOPOT OCY BO3AYLUIHOrO BMHTa 1 1 ero Bana 2 B
NNOCKOCTU, NpoxoAsLuen Yepes oCb NOBOPOTa OCK Bana BO34YLUHOro BUHTa B NMOCKOCTY,
napanneneHOn NPOAONbLHOW MAOCKOCTM CUMMETPUM CaMoneTa, U Npoxoasiien Yepes ocb Bana
BO3AYLLIHOMO BMHTA. Takoi MOBOPOT NOKasaH cTpenkamu B nonepeyHom HanpasneHun Ha dur.1.
Ha cour.2 nokasaHo, Kak MOLLHOCTb ABUraTenen nepegaeTcs Yepes3 KOHNYECKY0 3ybuaTyto
nepegayy 10 n kapgaHHbIv WapHUp 9 Ha Ban BO34YLUHOMO BUHTA, @ NOBOPOT NepeaHer YacTu
roHgonbl 3 OTHOCUTENBHO 3aAHEN YacTu roHAonNbI 4 nponssoguTcsa rmagponpueodom 11,
coefiMHeHHbIM ¢ 06enmn Yactsamu. [1oBOpPOT ocen BUHTOB B NONEPEYHOM HanpasneHny cosgaet
OOKOBYIO COCTaBMAIOLLYIO BEKTOpPA TAMM 1 NO3BONSAET BUCETb C KPEHOM, CaaMTbCA U B3neTaTth €
HEropM3oHTanbHbIX NAOLAAO0K.

Mepen nepexoqoM B ropnsoHTanbHbIM NONeT NOBOPOT OCEN BO3AYLWIHbLIX BUHTOB B
nornepevyHoM HanpasneHun NPUBOAMUTCS B HEATParibHOE MOSTOXEHNE.

lMepexon B ropn3oHTanbHbIN NOAeT NPON3BOAUTCS NyTEM KOOPAMHMPOBAHHOIO, MO Mepe
Habopa ropusoHTanbLHOW ckopocTu, noBopoTa ocent 13 (cM. cur.1) Bo3ayLUHbIX BUHTOB BreEpPES,
B FOPU30HTarnbHOE NonoxeHue. YnpasneHne B ropuaoHTanbLHOM MoreTe ocyLecTBNAeTcs
BepTUKanbHbLIMU U FOPU3OHTAaNbHLIMKU PYSMM, a TaK e anepoHaMu, Kak B 06bIMHOM camorneTe.
"Opu30oHTanbHbIV MNOMET OCYLLECTBNAETCH C NOBbILLIEHHOW 3KOHOMUYHOCTLIO BCrEACTBUE
BbICOKOTO OTHOCUTENBHOIO YANMHEHMWS Kpbina.

Mepexon B pexunm BUCEHUS OCYLLLECTBNAETCA B 06paTHOM nopsake.

Mcnonb3oBaHue npeanaraeMoro TeXHUYECKOro pelleHns obecrneynBaeT paclumpeHue
BO3MOXHOCTEN B3neTa U NOCafKu Ha HEropU3oHTarnbHbIE NMOLWAAKM NPU BETPE NEPEMEHHOIO
HanpaBneHus aAng camoneTa BEPTUKaNbHOro B3neta 1 nocagku noBbILLEHHON S3KOHOMUYHOCTH.

dopmyna n3obpeteHus

CamoneT BepTUKanbHOro B3neTa v nocagku, umerLLmin r3ensk, BepTukanbHoe 1
ropu3oHTanbHOE ONepeHus, Waccu, ABUraTenu, Kpbisio U YCTaHOBMEHHbIE Ha €ro KoHLax
BO3AYyLUHblE BUHTbI UIBMEHAEMOrO Luara ¢ NPOTMBOMOSIOXHbBIM HaNpaBneHNneM BpaLLeHus,
CcOoeMHEeHHbIe Mexay cobon 1 ¢ gBuratensaMm TpaHCMUCCUEN, NPUYEM OCb Bana KaXaoro
BO3A4YLLUHOIO BUHTA BbINOMHEHA NOBOPOTHOW B NMIOCKOCTU, NapansienbHOn NpOA0SbHON
NNOCKOCTU CUMMETPUN camoreTa, OTNMYaIOLWMIACS TeM, YTO OCb Barna KaXK4oro BO3A4yLLIHOM
BMHTA BbINOSIHEHA MOBOPOTHOW U B APYron MAOCKOCTM, NPOXoasLlen Yepes ABe OCU: Yepes OCb
NOBOPOTa OCK KaXkaAoro Bana BO34yLUHOMO BUHTA B NIIOCKOCTK, NapanfenbHO NPOAObHON
NAOCKOCTU CUMMETPUN caMoneTa, U Yepes OCb Barna BO34YyLUHOMO BUHTA.
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