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(57) Pedpepar:

KonicHe ranbmo aBTOMOGINst MICTUTb BCTAHOBMEHMI 3 MOXIMBICTIO 0BepTaHHSA BIiAHOCHO MiABICKM
TPaHCMOPTHOro 3acoly ranbMOBMI OUCK, BCTAHOBMNEHI Mo obwaBa GOKM Big HbOro 30BHILIHIO Ta
BHYTPILLIHIO raribMOBi KONOAKW, LLIO MalTb MOXMMBICTb NepeMilleHHs B3AOBX OCi ranbMOBOro avcka
Ta B3aeMogii CBOIMM poOOYMMM OiYHMMM MOBEPXHAMM 3 MOro TopusMn. HepyxoMo BCTaHOBNEHWIA
BIOHOCHO MiOBICKM TpaHCMOPTHOro 3acoby Kopnyc rarbMOBOrO CyrnopTa, B Masu SKOro BBEeAEHi
HaNpsMHI LXMW ranbMOBMX KONOAOK. Ha HanpsMHUX KOpNycy 3 MOXMMBICTIO OCbOBOro NepeMilleHHs
BCTaHoBneHo [1-nogibHy ckoby, ska i3 30BHIWHBbOro OOKy ranbMOBOrO AuUCKka Mae MOXMMBICTb
B3aemogii i3 Hepobo4o GiYHOK MOBEPXHEH 30BHILIHLOI ranibMOBOI KONOAKW. 3 BHYTPILIHLOrO GOKy
ranbMOBOro ucka B OCbOBWIA OTBIp CyrnopTa 3 MOXINUBICTIO OCbOBOrO MNepemilleHHss BCTaHOBMEHO
ranbMOBMI NOPLLEHb, LLIO Mae MOXIMBICTb B3aEMOZAii CBOIM TopLeM 3 Hepobo4or BGiYHO NOBEPXHEHD
BHYTPILLHbLOI ranbmMoBOI Konoaku. LLnnm ransMoBux Konogok MartTb cdhepunyHy opmy, a ynop ckobu
cynopTta B Hepobouy Gi4Hy MOBEPXHIO 30BHILLHBLOI raribMOBOI KOMOAKM Ta MOPLUHA Y HEPOBOoUy BiyHy
NOBEPXHI0 BHYTPILUHBOT ranibMOBOI KONOAKN BUKOHAHO Yepes chepuydHi onopu.
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KopucHa mogenb HanexuTb A0 ranysi MawuHobyayBaHHSA, a came OO0 rarbMOBMX MeXaHi3miB
OVCKOBMX ranbM, i Moxe OyTuM BMKOpUCTaHa ANs OCHALLUEHHSA TPaHCMOpPTHMX 3acobiB, 30kpema
aBTOMObiniB Ta aBTObYCIB.

Bigome kornicHe ranbmo, WO MICTUTb BCTAHOBMEHWI 3 MOXNUBICTIO 06epTaHHA BiQHOCHO MigBiCKM
aBTOMOOGiNsa ranbMOBUI AWCK, 30BHILUHIO Ta BHYTPILWHIO (BIQHOCHO OCi aBTOMOBINA) ransMoBi KONOAKH,
Lo BCTaHOBIEHi No obuaea 60kM Big ranbMoOBOro AuMcka, MatoTb MOXIUBICTb NEPEMILLEHHS 340BX OCi
ranbmMoBOro Aucka Ta B3aemogil cBoiMvM pobovmMMy GiYHUMM NOBEPXHAMM 3 MO0 TOPLSIMU, HEPYXOMO
BCTAHOBMEHMN BIQHOCHO MiABICKM KOPMYC raribMOBOro CyrnopTa, B NpM3MaTWyHi nasm SIKOro BBeAEHi
NPU3MaTUYHI HaNPSMHI WWNW rarbMOBUX KOMOAOK, HA HaNpsIMHUX CyrnopTa 3 MOXIIMBICTIO OCbOBOIO
nepemiweHHs BcTaHoBreHo [1-nofibHy ckoby ranbMOBOro cymnopTa, fika i3 30BHIWHbOrO OOKy
ranbMoOBOro AMCKa Ma€ MOXIMBICTb B3aemMofii i3 Hepobo4vo OiYHOK MNOBEPXHEH 30BHILLHBLOT
ranbMoOBOI KONMOAKM, a 3 BHYTPILUHbOro BOKY raribMOBOrO AMCKa B OCbOBUI OTBIp CKOOM 3 MOXIMBICTIO
OCbOBOr0O MepeMillleHHs BCTAHOBIIEHO ranbMOBUA MOPLUEHb, WO MaE MOXIMBICTb B3aeMOAil CBOIM
TOpueM 3 Hepobo4OIo BiYHOK MOBEPXHEID BHYTPILIHLOI rarbMOBOI KONOAKM (AMB. KHWUrY: TUXOHOBMY
A.M., bywkyc K.B. YcTponctso astomobunen. - Muxck: PUMO, 2019, puc. 7.9).

Heponikamn gaHOro KoniCHOro ranbma € BiACYTHICTb MOXMMBOCTI CaMOYCTaHOBKW ranbMOBUX
KONMOAOK NO TOPLEBUX MOBEPXHAX rarbMOBOro AWCKA, WO NPU3BOAUTL OO CTBOPEHHSA ranbMOBUX CUM
HaBiTb y pPO3ranbMOBaHMX MexaHi3Max y pesynbTaTti HasiBHOCTI TOPLEBOro OUTTS ranbmMoBUX AMUCKIB,
YN HEpPIBHOMIPHOro 3HOCY ranbMOBUX KOMOAOK. Lle Moxe cTaTh NPUYMHOIO 3HWXKEHHSA OOBroBiYHOCTI
AeTanewn, a TakoX pUCKaHHsi aBToMobins nig yac rarbMyBaHHSA Ta NPU3BECTU 4O TPOLL,.

[MOACHIOETBECA Lie HasIBHICTIO Y CTPYKTYPi MeXaHiaMy raribMOBOro CyrnopTa HaaSIMLKOBUX 3B'A3KIB.
[doBenemo Le po3paxyHKOM.

OnucaHun mMexaHiam MICTUTb N=5 pyXxoMuX NaHOK, Le ABi ranbMOBi KOMOAKM, MOpLUEHb, ckoba
cynopTta, Ta ranbMOBUIN OUCK.

KinbkicTb KiHemMaTWyHMX Map N'AToro knacy craHoBuTb Ps=1 ("ranbMoBui OuMcK - BiCb MigBickn"),
KiNbKICTb KIHEMaTU4HUX nap 4YeTBepToro knacy P4=3 ("noplweHb-umniHAp ransmMoBoro cynoprta" Ta Agi
napu "umMniHapyMyHa HanpsMHa Kopnycy cyrnopTa-oTBip ckobu cynopta"), KiNbKiCTb KiHeMaTUYHWUX nap
TpeTboro knacy Ps=8 (aBi napu "Topeub ranbMoBOro gucka-poboda 6Gi4Ha MOBEPXHSA ranbMOBOI
konogkwn", ABi napu "Topeub CKOBW ranbMOBOro cynopTa-Hepoboya 6GiyHa MOBEpXHS ranbMOBOI
konogkn" Ta "Topeupb nopliHa-Hepoboya BiyHa NOBEPXHS raribMOBOI KOMOAKM", @ TaKoX YOTMPK Napu
"npuamaTnyHa HanpsiMHa CKobBU-NpMU3MaTUYHUIA WK raribMOBOI Konoaku"), napu Apyroro Ta nepLuoro
knacis BigcyTHi P.=P1=0.

Topai 3aranbHa KinbKicTb KiHEMaTUYHUX Nap:

P=Ps+P4+P3+P2+P1=1+3+8+0+0=12.

Cyma pyxomocTen KiHemaTU4HuX nap:

f=1Ps+2P4+3P3+4P2+5P1=1x14+2x3+3x8+4x0+5x0=31.

KinbKiCcTb He3anexHnx 3aMKHEHUX KOHTYPIB MexaHi3my 3a coopmynoto FoxmaHa:

k=P-n=12-5=7.

CryniHb pyxomocTi mexaHismy W=Wo+Wu=1+3=4,

Ae Wo=1 - oOCHOBHa pyXxOMiCTb MeXaHi3my: obepTaHHs raribMOBOIo OUCKa;

Wwu=3 - wmicueBi pyxomocTi: obepTaHHS MNOPLUHA HaBKOMO BRAacHOi OCi Ta MOCTynanbHi
nepemilleHHs1 KONoaokK.

KinbkicTb HaONULWIKOBKX 3B'A3KiB MexaHiaMy 3a dopmynot ComoBa-Manuiuesa:

qcm=W+5P5+4P4+3P3+2P2+P1-6n=4+5%1+4%x3+3x8+2x0+0-6x5=15.

KinbkicTb HaONULWKOBKX 3B'A3KIB MexaHiaMy 3a popmynoto O3onca:

(o3=W+6k-f=4+6x7-31=15.

Lli HagnuwkoBi 3B'A3KM 9K pa3s i NepeLllkomKalTb CaMOBCTAHOBMEHHIO ranbMOBUX KOMOAOK Mo
TOPLUSAX ranbMOBUX OUCKIB.

3agadelo [aHOi 3as8BKM € CTBOPEHHSA KOMICHOTO ranbmMa aBTOMOOiNs, ge 3a paxyHoK
KOHCTPYKTMBHOIO BWKOHAHHA cTano 6M MOXNMBUM 3abes3neunt CamMOBCTAHOBIIHOBAHICTb JaHOK
MeXaHi3My 3a paxyHOK 3MEHLUEHHS KifbKOCTi HagMLIKOBUX 3B'A3KIB, MiOBULLEHHSA 3a paxXyHOK LibOro
AOBrOBIYHOCTI geTanen Ta 3MeHLIEHHS MOXITMBOI aBapiiHOCTI TPaHCMOPTHMX 3acobiB, OCHaLLEeHUX
TakKMMN MeXaHiaMmamu.

MocTaBneHa 3afjada BUpPIWYETLCA TWM, LWO KOMiCHE TranbMO aBTOMOOINSA, WO MICTUTb
BCTAHOBIEHUI 3 MOXIMBICTIO 0OepTaHHsI BiZHOCHO NiABICKM TPAHCMOPTHOrO 3acoby ranbMOBUA OUCK,
BCTaHOBMEHI No obuaBa OOKM Big HbOrO 30BHILLHIO Ta BHYTPILWHIO ranbMOBi KOMOAKM, O MakTb
MOXIMBICTb NepeMilleHHs1 B3J0BX OCi ranbMOBOro Aucka Ta B3aemModii cBOiMU pobounmmn BidHUMMK
NOBEPXHAMM 3 MOro TOPLSIMUA, HEPYXOMO BCTAHOBIIEHWI BiHOCHO MiABICKM TPAHCMOPTHOrO 3acoly
KOpryc ranbMOBOro cynopTa, B nNasy $KOro BBeAEeHi HanpsaMHi LUMNM ranbMoOBUX KOMOOOK, Ha
HaMpPAMHKX KOPMyCy 3 MOXIMBICTIO OCbOBOrO MnepemilweHHs BCcTaHoBneHo [1-nogibHy ckoby, dka i3
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30BHILLHLOrO HOKY ranbMOBOro AMCKa Mae MOXIIMBICTb B3aemogii i3 Hepoboyotko BiYHOK MOBEPXHEID
30BHILIHBOT ranbMOBO| KONOAKM, a 3 BHYTPILLHBbOro 60Ky raribMOBOro Ancka B OCbOBUI OTBIp cynopTa 3
MOXMMBICTIO OCbOBOr0 MNepeEMILleHHA BCTAHOBMEHO ranbMOBUIA MOPLUEHb, WO Mae MOXIUBICTb
B3aemMogil cBoiM TopLeM 3 HepoboYo BiYHO NOBEPXHEK BHYTPILLUHBOI ranbMOBOI KONOAKN, 3rigHO 3
KOPMCHOIO MOAENIO, LUUMN ranbMOBUX KONMOAOK MatoTb cdhepunyHy dopmy, a ynop ckobu cynopTa B
Hepobo4y BiYHYy NOBEPXHIO 30BHILLHBLOT ranbMOBOI KOMOAKN Ta NOPLUHS Y Hepobody 6iYHY NOBEPXHIO
BHYTPILLIHbOT ranbMOBOI KONOAKM BUKOHAHO Yepe3 chepuyHi onopu.

OO0uMCNIMMO  KINbKICTb HaANMLWIKOBMX 3aB'A3KIB Y MPOMNOHOBAHOMY MeXaHi3Mi. TyT KinbKiCTb
PYXOMUX NAHOK CTaHe N=7, ue ABi ranbMOBi KONOAKW, NopLleHb, ckoba cynopTta, ranbMOBWIA OUCK Ta
ABi onopwu.

KinbkicTb KiHeMaTu4HUX nap N'sToro knacy ctaHoButuMe Ps=1 ("ranbMoBWIA OUCK-BICb MiaBickn"),
KiNbKICTb KIHEMaTU4HUX nap 4YeTBepToro knacy P4=3 ("nopleHb-uuniHap ransmoBoro cynoprta” Ta ggi
napv "umMniHgpUYHa HanpsiMHa KOprycy cynopTta-oTBip ckobu cynopTa"), KinbKiCTb KIHEMaTUYHUX Nnap
TpeTboro knacy P3:=6 (aBi napu "Topeub ranbMoOBOro gucka-poboya 6i4Ha MOBEPXHHA ranbMOBOI
konoakn", napu "oTBip ckobu - cepa onopn” i "oTBip NopLUHA - cdepa onopu”, a Takox ABI napwu
"Topeub onopu - Hepoboya GiYHaA MOBEPXHS ranbMOBOiI KOMOAKW"), KiNbKICTb KiHEMaTU4HMX nap
apyroro knacy P2=0, kinbkicTb nap nepworo knacy BiacyTHi Pi1=4 (napw "npu3amaTtuyHa HanpsmHa
Kopnycy-CcepuyHMI WM ranbMOBOi Konogku").

Togi 3aranbHa KinbkicTb KiHEMaTUYHUX Nap:

P=Ps5+P4+P3+P2+P1=1+3+6+0+4=14,

Cyma pyxomocTen KiHeMaTu4HuX nap:

f=1P5+2P4+3P3+4P2+5P1=1x14+2x3+3%x6+4x0+5x4=45.

KinbKicTb He3anexHmnx 3aMKHEHUX KOHTYPIB MexaHiamy 3a doopmynoto FoxmaHa:

k=P-n=14-7=7.

CryniHb pyxomocTi mexaHismy W=Wo+Wu=1+5=6,

Ae Wo=1 - OCHOBHa PyXOMiCTb MeXaHi3my: obepTaHHs raribMOBOIo OUCKa;

Wwu=5 - micueBi pyxomocTi: obepTaHHA NOPLUHS Ta KOPMyCiB CepnyHMX ONop HAaBKOMO BIiACHOI
OCi Ta NepeMilLieHHs ranbMOBMX KONOLOK.

KinbkicTb HaanMLWKOBKX 3B'A3KIB MexaHiamy 3a copmynoto Comosa-Manuwesa:

gem=W+5P5+4P4+3P3+2P2+P1-6n=6+5x1+4x3+3%6+2x0+4-6%7=3.

KinbkicTb HaONULLIKOBUX 3B'sI3KiB MexaHiaMy 3a doopmynoto O3onca:

(o3=W+6k-f=6+6x7-45=3.

BukoHaHi pospaxyHku NiATBEPOXYIOTb, LO NPOMOHOBaHA KOHCTPYKLIA KOMICHOro ranbma
aBTOMOGINA 3abe3nedyBaTUMe CYTTEBE 3HWKEHHS KiNMbKOCTIi HaANWLIKOBWUX 3B'A3KIB | BigTak
MOXTMBICTb CAMOBCTaHOBIIEHHA KOMOAOK NO TOPLSAX ranbMOBOro AMCKa, WO HaBiTb 3@ HAsiBHOCTI MOro
TOpUEBOrO OUTTA YW HEPIBHOMIPHOrO 3HOCY ranbMOBUX KOMOZOK Mae 3abesneyntu ix LinbHe
npUNAraHHS Ta 3MEHWEHHS OiYHMX cun nNpu ranbMyBaHHI TPAHCMOPTHOrO 3acoby, WO Moxe
NigBULLNTMA OOBrOBIYHICTL AeTanen Ta 3MEHLUMTM MOXINUBY aBapifHICTb TPaHCMOPTHUX 3acobis,
OCHAaLLEHUX TaKNMM MEeXaHi3MaMu.

KOHCTpyKLis MPONOHOBAHOIO KOMICHOro ranbMa aBTOMOGINs NpeacTtaBneHa Ha KpecrieHHi. BoHo
MICTUTb BCTAHOBMEHWI 3 MOXMMBICTIO 00epTaHHA BiAHOCHO MiABiCKM aBTOMOGINSA ranbMoBun auck 1,
30BHIiWHIO 2 Ta BHYTpiWHO 3 (BiOHOCHO OCi aBTOMOGiNA) ranbMOBi KOMOAKM, LLO BCTAHOBIMEHI NO
obuaea 6okM Big ranbMoBOro aucka 1, Ta MalTb MOXIMBICTb NEpPeMiLLLEHHS B3AOBX AOro OCi, a Takox
B3aemogii cBoiMM1 pobounmn BivHMMK noBepxHsMK 4 Ta 5 3 poboyolo NoBepxHeto TopuiB 6 i 7 ancka
1, HEpyXOMO BCTaHOBIEHUIN BIAHOCHO NiABICKM KOprnyc ranbmMoBoro cyrnopta 0, B npuamaTuyHi nasun 8
SIKOro BBeAEHi chepudHi HanpsiMHI Wnnn 9 ranbMOBMX KONOAOK 2 Ta 3, Ha chepUUHNX HanpPAMHUX
cynopta 10 3 MOXNMBICTIO OCbOBOr0 MNepeMmilleHHs BcTaHoBneHo [1-nofibHy ckoby ranbsMoBOro
cynopta 11, ska i3 30BHiLULHLOro 60Ky ranbMOBOro Ancka 1, Mae MOXIMBICTb B3aEMOZii CBOIM TOpLIEM
i3 Hepobouot Gi4HOK noBepxHet 12 30BHIWHBLOI ranbMOBOI KONMOAKM 2, @ 3 BHYTPIWHbOro GOKy
ranbMoBOro gucka 1 B OCbOBWIM OTBIp ckobu cynopta 11, 3 MOXMMBICTIO OCbOBOIO MEpPEMILLEHHS
BCTAHOBIIEHO ranbMOBUIA MOPLUEHb 13, WO Mae MOXMBICTb B3aEMOZjii CBOIM Topuem 3 HepoOouoto
BiyHO MoBepxHetl 14 BHYTPIWHBLOI ranbmoBoi konogku 3. Ha Topui ckobn 11 Ta Topui nopwHsa 13
BMKOHaHO OTBOpPM 15 KOHIYHOI, chepuyHOi um iHLWOT hopmum, B SKi BBEAEHO cepuyHi BUCTynu 16 onop
17 Ta 18, Aki cBOIMM nnackumm TopusMmn 19 BCTaHOBMEHI Ha Hepoboui noBepxHi 12 Ta 14 konodok 2
Ta 3.

[MponoHoBaHe ranbMO Mpauloe HACTYNMHUM 4YMHOM. Ha noyaTKy npouecy ranbMyBaHHA Hapg
nopluiHem 13 CTBOPIOETLCA TUCK ranbMOBOI pigWHKW, B pes3ynbTaTi 4oro nopweHb 13 TUCHE CBOIM
Topuem yepes oTBip 15, cdepuuHun Buctyn 16 Ha onopy 18, dka TUcHe cBoiM Topuem 19 uepes
Hepobo4y noBepxHo 14 konogku 3, nputuckatoum ii poboyoto NoBepxHeto 5 o BignosigHoro Topus 7
ranbmoBoro amucka 1. MNicnsa ynopy konoaku 3 y OuCK, nepemileHHs 3a3Hae ckoba 11, sika yepes CBin
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otBip 15 T1cHe Ha cdepuyHun BUcTyn 16 onopu 17, nputrckatoumn ii Topeub 19 4o Hepoboyoi BivHOI
noBepxHi 12 KONOAKM 2, CAPUYNHSAOYN TUCK Ti pobo4oi NoBepxHi 4 Ha TopeLb 6 ranbMoBoro gucka 1.
Mpu ubomy Konoakm 2 Ta 3 KOB3alTh B Nasax 8 cBoiMu wunamu 9, wWo maTb cdepuyHi onopu. 3a
paxyHOK HasiBHOCTI UMX WWMiB Ta CepuyHMX Onop KOMNOJOK Ha CynopT Ta CKOOY, HasABHi KyTOBI
PYXOMOCTi AalTb MOXNMBICTb CaMOYCTaHOBKM KONMOAOK 2 Ta 3 no Topusax ransmoBoro aucka 1. Le
Oa€e MOXMNUBICTb NiABMULLEHHS AOBroBiYHOCTI AeTanen, a BiATak 3MEHLUEHHS MOXNMBOI aBapiHOCTI
TpaHCNOPTHUX 3acobiB, OCHALLEHNX TAKUMN MEXaHI3MaMMU.

OnucaHa KOHCTPYKUiss He noTpebye 3HayHOI 3MiHM 0a30BMX TEXHOSOrYHUX MpoLeciB
BUIOTOBJIIEHHSA JeTanen rarlbMOBOro MexaHiamy i Moxe 6yTu BnpoBagXeHa B KOPOTKi CTPOKW.

EKOHOMIYHMIA edheKkT Big4 BNpoOBaKEHHS MPOMOHOBAHOIO TEXHIYHOro pilleHHs nonsrae y
3MEHLUEHHi BapTOCTi BUTPaATHUX MaTepianiB NpM BUKOHAHHI  TEXHIYHOro 0GCNYroByBaHHS
TpaHCMoOpTHMX 3acobiB obnagHaHUX MPOMOHOBAHMMW MEXaHi3MaMu 3a pPaxyHOK MigBULLEHHS
OOBrOBIYHOCTI TXHIX €efleMeHTIB Ta BUTPAT Ha PEMOHT 3a pPaxyHOK 3MEHLLUEHHS aBapiNHOCTI
TpaHCNOPTHUX 3acobiB, OCHALLEHUX TaKUMN MEXaHI3MaMMU.

®OPMYJIA KOPUCHOI MOJENI

KonicHe ranemo aBToMOGiNS, WO MiCTUTb BCTAHOBMEHMWI 3 MOXIUBICTIO 06EepTaHHS BiAHOCHO MiaBiCKu
TpaHCcnopTHOro 3acoby ranbMOBWU [MCK, BCTAHOBIMEHI No obuaBa GOk Big HbOrO 30BHILWIHIO Ta
BHYTPILUHIO ranbMOBi KOMOAKM, L0 MakTb MOXIMBICTb NepeMilleHHs B340BX OCi ranbMOBOro Avcka
Ta B3aemofii CBOiMM poboYMMM BiYHMMKU MOBEPXHSIMW 3 MO0 TOPUSIMUA, HEPYXOMO BCTaHOBIEHUN
BiJHOCHO niABICKM TpaHCMOPTHOro 3acoly KOpnyc rarnbMOBOro CynopTa, B NasuW SIKOro BBEAEHI
HaMpsAMHi WKWNK ranbMOBUX KOMOAOK, Ha HaMPSMHUX KOPMYCY 3 MOXIMBICTHO OCbOBOrO MEPEMILLEHHS
BcTaHoBneHo [1-nogibHy cko®y, sika i3 30BHIWHLOrO OOKYy ranbMOBOrO AMCKA MAa€ MOXIMMBICTb
B3aemogii i3 Hepobo4oto GiYHOK NOBEPXHEK 30BHILLHbLOI ranibMOBOI KOMOAKW, @ 3 BHYTPILUHbOro 60Ky
ranbMOBOro Aucka B OCbOBWIM OTBIp CynmopTa 3 MOXMMBICTIO OCbOBOroO MepemilleHHs BCTaHOBMEHO
ranbMOBUWIA MOPLLEHb, L0 MAE MOXIMBICTb B3aEMOZIiT CBOIM TopueM 3 Hepobo4voto BiYHOK NMOBEPXHEID
BHYTPILWHLOT ranbMOBOI KOMOAKW, SIKUA BigpPIi3HAETbLCA TUM, LLO LUWMM raribMOBUX KOMOAOK MakwTb
cepuyHy dopMy, a ynop ckobu cynopta B Hepobody 6i4Hy MOBEPXHIO 30BHILIHBOI ranbMOBOI
KOMOAKWN Ta MOPLUHS y Hepoboyy BiYHY NOBEPXHIO BHYTPILIHBOI ranbMOBOI KONMOAKM BUKOHAHO 4epes
ccpepuyHi onopu.
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