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(54) MALLUHA ANst KOHTAKTHOIO CTUKOBOIO 3BAPIOBAHHSA PENOK

(57) Pedpepar:

BuHaxig HanexuTb OO0 ranysi 3BaploBaHHS, a came A0 00nagHaHHA Afis KOHTaAKTHOrO CTUKOBOIO
3BaplOBaHHA PENOK | MOXXe BMKOPUCTOBYBATUCH SIK NPU PEMOHTI PENKOBUX KOS B NOSIbOBUX YMOBAX,
TakK i Npy 3BaproBaHHi OKPEMUX PEVOK B BaXKKOOOCTYNHUX MiCLAX.

MawwnHa ons KOHTaKTHOrO CTMKOBOMO 3BaploBaHHS PEMOK MICTUTb OXXepesio 3BaploBasibHOMo CTpymy,
OBa KnilWoBi 3aTUCKHI MPUCTPOI, ENEeKTPUYHO i30MboBaHi OAMH Big OAHOro, OO CKMNaay KOXHOMo 3 AKMX
BXOAMTb Mapa ABOMNMEYNX BaXesiB 3 MEXaHi3MOM CUHXPOHi3aLii. OCTaHHI BCTAHOBIEHI 3 MOXIUBICTIO
NMOBOPOTY OAWH BiGHOCHO OAHOrO HABKOSO ChifbHOI Oci 0b6epTaHHs. KoxHa napa BaxerniB ogHUMMM
KiIHUSAMW LIapHipHO 3'egHaHa 3 rigpouMniHAPOM 3aTUCKaHHA, a Ha NPOTUNEXHUX KIHUAX Baxenis
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3aKpinsieHi 3aTUCKHI Ta cTpymoniagigHi rydbkn. MawuHa mae rigpouuniHap nepemilieHHs (onnaBneHHs
Ta 0CafKu) KMilOBMX 3aTUCKHUX NPUCTPOIB, WO MICTUTb KOPMNYC i LUTOK, MPUYOMY Ha Kopnyci
3aKpinfeHo nNepLinin KMiloBMI 3aTUCKHUA NPUCTPIA, @ Ha LUTOKY 3aKpinneHOo APYruin KnilloBuK
3aTUCKHWUIA NPUCTPIN 3 MOXMNMBICTIO MOCTYNanbHOro nepemilleHHa ogHOro BiAHOCHO OpYroro B340BX
OCi rigpounniHgpa nepemilleHHsl, po3TalloBaHOro y BepTUKarbHi NMAOLLMHI CMMETPIl napy Baxenis
KOXXHOrO KniLloBOro 3aTMCKHOro npucTporo. KnilloBi 3aTUCKHI MpUCTPOi A0AATKOBO 3'€OHaHi MixX
cob0t0 3a JOMNOMOrol ABOX HanpsMHUX OCEMn i ABOX BTYNOK, CMIBBICHO 3aKpiMfeHuX 3 MOXNMBICTIO
BiJHOCHOIO OCbLOBOr0 MEpPEMIlleHHss Ha KOXHiM i3 ABOX Nap BaxeniB. Ha kopnyci i wTOKy
rigpoumniHapa nepeMilleHHs1 y BepTMKanbHi NNOLWMHI CMMEeTPIi ABoNneYmx BaxeniB 3 060x 6okiB Big
3aTUCKHUX TyOOK Meploro i [pyroro KmillOBUX 3aTUCKHMX MPUCTPOIB 3akpinmneHi ynopwu Aans
MO3ULIIOHYBaHHS KIILLOBMX 3aTUCKHUX MPUCTPOIB Ha 3BaplOBaHMX perkax, Mpu LUbOMY Yy 3aMKHEHOMY
ONA 3aTUCKaHHS 3BaplOBaHUX PEWOK MOMOXEHHI ABOMNMeYMx BaxerniB BiACTaHb MDK CMiflbHON BiCCHO
obepTaHHs OBONEYMX BaXKenNiB i FTOPM3OHTANBHOK MITOLLMHOK, SKa NPOXOAWUTb MO MOB3A0BXHIX OCAX
CUMeTPIl CTPYMONIABIAHMX Ta 3aTUCKHUX ryOOK, € PiBHOK BiACTaHi MiX CMiNbHOW BicClo obepTaHHs
OBONNeYnx BaxeniB i ropu3oHTarnbHOK MOLMHOKW, AKa NPOXOoAUTb MO MOB3AOBXHIX OCAX CUMETPIl
HaNpPsIMHUX OCEW i HANPSAMHUX BTYMOK.

TexHiYHUn pesynbTaTt: PiBHOMIPHUI PO3NOAIN BEMNWYUHW 3rMHANBHOTO MOMEHTY MK LUTOKOM i
KOpnycom rigpouuniHgpa nepemileHHs, HanpaMHMMU  OCAMW | HanpaAMHMMK  BTynkamu i
3abesneyveHHss BMCOKOI TOYHOCTI Ta CTabinbHOCTI LEHTPYBaHHS PENoK Yy Mnpoueci 3BaploBaHHSA
CNpusitOTb X AKICHOMY 3'€QHaHHI0 3 AOTPUMAHHAM HOPMAaTUBHMX BUMOT 0 reOMETPUYHUX NapameTpiB
3BapHUX CTUKIB 6€3 3MiHVM BCTAHOBMNEHOIO ONTUMAarbHOro TEXHONOMYHOrO MPOoLeCy.
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BuHaxig HanexuTb OO ranysi 3BaploBaHHS, a came 0 obnagHaHHs Ansl KOHTaKTHOrO CTUKOBOTO
3BaplOBaHHA PENOK | MOXe BUKOPUCTOBYBATUCH AK MPU PEMOHTI PEVKOBUX KOMIN B MOMbOBUX YMOBaX,
Tak i Npy 3BaproBaHHi OKPEMUX PENOK B BAXXKOLAOCTYMHMX MiCLUSAX, 30KpeMa, BBaptOBaHHSA XPECTOBMH B
3ani3HWYHY KOmMilo, B TYHENsAX MEeTPOMNosiTeHy Ta 3BaplOBaHHI PENoK, SIKi nponsarawTb Ha Onu3sbkin
BijCTaHi 04Ha Bi4 OAHOI Ta NPoKaTy Pi3HOro Npodinio ToLLO.

Bionoma MawmHa gnsi KOHTaKTHOrO CTMKOBOrO 3BaprtoBaHHA penok ([aTeHT YkpaiHm Ne 56986.
MIIK: B23K 11/04 ony6n. 16.06.2003 p., 6ton. Ne6), wo MicTuTe ABa KMILOBI 3aTUCKHI MPUCTPOI,
BWKOHaHI Yy BWUrNsadi OBOX [ABOMNMeYMX BaxeniB, HacamXeHuUX Ha CnifbHY UeHTpanbHy BiCb Ta
i30N1bOBaHMX OOWH Bi4 OAHOrO, 3 MOXMMBICTIO NepeMilleHHs B340BX OCi OAWH BiQHOCHO OOHOro 3a
OOMOMOrold  ABOX 3'edHyluUMX X Mk coboto OimeTtaneBMMyn CTPYMOMNPOBIOHUMW  LLUTOKaAMMU
rigpouunniHgpis onnaBfeHHA-0CadKW, MNPU LbOMY KOXHWA i3 [BONSEYUX BaxeniB O4HMM KiHLEM
LUapHipHO 3'egHaHMI 3i LUTOKOM YM KOPMYCOM rigpouuniHgpa 3aTUCKaHHS, BigNoBigHO, a Ha Apyromy
KiHLi BCTaHOBIEHi 3aTWCKHI Ta CTpyMoniaeigHi rybku, [nBa 3BaproBanbHUX TpaHcdopmaTopu
BMOHTOBAHI B NyCTOTiNi ABOMNMeYi Baxeni 0gHOro 3 ABOX KMilLOBMX 3aTUCKHMX MPUCTPOIB, 3'€AHaHMX
CTpymonigBigHMMM  nNepemMmuykamu  4Yepes CTPYMOMPOBIAHI  YaCTMHW  LITOKIB  rigpouunniHapis
ONnaBneHHs-0Ccagku 3 CTPyMOMiaBigHUMM 3aTUCKHUMKU ryOkamu. MawwvHa [03BONSiE BUKOHYBaTU
3BaplOBaHHS 4OBrOMIpHMX PEVKOBMX NIITEN NPU PEMOHTI i yknagaHHi 6€3CTUKOBOI 3ani3HUYHOI Konii.

Bigoma nigBicHa MawwuHa ONS KOHTAKTHOrO CTMKOBOrO 3BaptoBaHHA penok (MaTteHT YkpaiHu
Ne101539, MIK: B23K 11/02 ony6n. 10.04.2013 p., 6ton. Ne7), wo MicTTb ABa KnilloBi 3aTMUCKHI
NPUCTPOI, BUKOHAHI y BUIMAAI ABOX ABOMNMEYMX BaXeniB, Hacag)KeHMX Ha CniflbHY LieHTpanbHy BiCb Ta
i30N1bOBaHMX OOWH Bi4 OOHOrO, MApPOUMNIHOPW 3aTUCKaHHS Ta NepeMilleHHs 3BapltoBaHWX AeTanen,
ABa 3BaptoBanbHi TpaHcdopmaTopu, BOyOOBaHi B OBOMMeYi BaXeni OOHOrO 3 [OBOX KIiLLOBUX
3aTUCKHUX NPUCTPOIB, Ta CTPYMOMIABIOHI €NeMeHTH, WO BKMYalTh Yy cebe LUTOKM NepeMillleHHs Ta
0CaflK1, eneKkTPUYHi KOHTaKTU-XOMYTU Ta FHYYKi nepeMunyku. BUKOpUCTaHHA MalLuHKU 3 eneKTpUYHUMU
KOHTaKTaMn-xomyTaMu 3 KepoBaHWMW NPUBOAAMW [O3BOMNSAE YHUKHYTM 30iNbLUEHHS onopy
€NEeKTPUYHOIO KOHTYPY 3BaploBarbHOI MalwnHM i 3abe3neunTt cTabinbHWI Npouec 3BaptoBaHHS.

BuwieonucaHi MawmHM OnNsi KOHTAKTHOTO CTUKOBOrO 3BApOBAHHS PENOK MalTb KOHCTPYKTUMBHY
CXOXiCTb B TOMY, LLO KIiLLOBi 3aTUCKHI NPUCTPOi 3'edHaHi Mk cobol 3a JOMOMOrow OBOX LUTOKIB
rigpounniHapiB NepemilleHHs Ta 0Cadkn i HacamXeHi Ha ChifbHY LeHTpanbHy BiCb, NPUYOMY LUTOKU
rigpouMniHAPIB ONMaBfeHHA Ta OCagkm PO3MILLEHI CUMETPUYHO BiAHOCHO BEPTUKAIbHOI MMAOLLMHU
CUMETPIi 3BaploBanbHUX PEroK Ta B NapanenbHill FOpM3OHTasbHIM MNOWMWHI, WO NEeXUTb HMXYe
NMOBEPXHi rONOBOK periok. Take po3MilLleHHs FigpoumniHAPIB NepeMillleHHs1 (ONnaBneHHs Ta 0Cafkn) €
O[HUM i3 He[JonikiB BULLEONUCAHUX KOHCTPYKUiIA MalMH ANs KOHTaKTHOro CTUKOBOroO 3BaploBaHHS
periok (MaluH-aHamnorie), WO NpuU3BOAWUTb [0 30iMblUEHHA rabapuTHUX PO3MIPIB HWXKHIX KiHUiB
KopnyciB [Bonneynx BaxeniB BIOHOCHO BepTUKanbHOI MMAOWMHU CUMETPIl 3BapHUX peunok, K
Hacnigok, € MpPUYUHOK, WO YHEMOXIUBIOE 1X BUKOPUCTAHHA MNpU  3BaploBaHHi peEnoK Yy
BaXXKOAOCTYMHUX MiCLSX, 30KpeMa, XPeCTOBWH, KONii MEeTPOmnoniTeHy, pPemnok, sKi nponaranTb ogHa
6insa ogHOI Ha BNM3bKin BiACTaHi TOLLO.

Bigoma MalivMHa Ans KOHTakTHOrO CTMKOBOro 3BaptoBaHHA penok ([ateHT YkpaiHu Ne116022,
MIK: B23K 11/04, ony6n. 25.01.2018 p., 6ton. Ne 2), wo mMicTuTb OXepeno 3BaptoBanibHOrO CTPyMy,
ABa KIiWOBi 3aTUCKHI MPUCTPOI, €NEKTPUYHO i30MbOBaHi OAMH Bif, OOHOro, A0 CKMNaay KOXHOro 3 SKUX
BXOAUTb Napa [OBOMNSEYMX BaXeniB 3 MexXaHi3MOM CWUHXPOHi3alii, BCTAHOBSIEHi 3 MOXIMBICTIO
NMOBOPOTY OOHOIO BaXens BiQHOCHO APYroro HaBKOJO CMiNbHOI OCi 06epTaHHsA, MPUYOMY KOXHa napa
ABonnednx BaxeniB O4HMMW KiHUSAMW LWIApHIpHO 3'egHaHa 3 rigpouMniHAPOM 3aTMCKaHHS, a Ha
NPOTUNEXHMX KiHLUSAX BaXeniB 3aKpinmneHi 3aTUCKHI Ta cTpyMoniggigHi rybku, Takox MalluHa Mae
rigpoumniHgp nepemileHHsa (onnaBneHHs Ta ocafku) KMilloBMX 3aTUCKHUX MPUCTPOIB, WO MICTUTb
KOpnyc i WTOK, NPUYOMY Ha KOPMYyCi 3aKpinneHo nepLUnin KnilloBuUiA 3aTUCKHUIA MNPUCTPIA, a Ha LUTOKY
3aKpinneHo Apyrun KniwoBWUA 3aTUCKHUA MPUCTPIN 3 MOXITMBICTIO MOCTYNanbHOrO MepeMilleHHs
OAHOro BiAHOCHO ApYroro B34OBX OCi rigpouunsiHgpa nepeMilleHHs, po3TaloBaHoro y BepTukasbHin
NAOLWWHI cuMeTpii Napy ABOMMEYNX BaXKeNiB KOXHOIO KMiLLOBOro 3aTUCKHOIO MPUCTPOIO.

Heponikom KOHCTPyKUii MawuHWM € Te, WO 3rMHanNbHUA MOMEHT Bi4 3yCUNnsi ONMaBfieHHs] Ta
0oCafKu, KU BUHUKAE y NpoLEeCi 3BaploBaHHA PENOK, CNPUAMAETLCA OAHUM LUTOKOM rigpouuningpa
nepemilleHHss (onnaBfneHHss Ta OCafku), WO HeraTMBHO BMJIMBAE HA MOXIMBICTb TOYHOIO
LEeHTpyBaHHA pewok Yy npoueci X aedopmalii npu BUKOHAHHI ocagku, i, £K Hacnigok, Ha
3abe3neYeHHs sKiCHOro 3'eHaHHS Penok.

Hanbnwkynum aHanorom (NpoTOTMMNOM) BMHaxXo4y € MalluMHA ANs KOHTaKTHOro CTUKOBOTO
3BaplOBaHHA penok, WO MICTUTb JKepeno 3BaptoBanbHOro CTpyMy, ABa KMilloBi 3aTUCKHI NPUCTPOT,
€MNeKTPUYHO i30MboBaHi OAWMH Bid4 OAHOro, OO CKMagy KOXHOro 3 AKMX BXOAUTb napa ABornneyunx
BaXkeniB 3 MeXaHi3MOM CUHXPOHi3aLii, BCTaHOBMEHI 3 MOXITMBICTIO NOBOPOTY OAAHOro BaXkens BiAHOCHO
OPYroro HaBKoJO CNifbHOT OCi 00epTaHHs, MPMYOMY KOXHA Napa ABOMNSeYMX BaXeniB OQHUMU KiHLSMN
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LapHipHO 3'egHaHa 3 rigpounniHAPOM 3aTUCKaHHS, a Ha NPOTUMEXHUX KiHUAX ABOMNMeYMx Baxenis
3aKpinneHi 3aTUCKHI Ta CTpymoniABigHi rybku, TakoX MawmHa Mae rigpouuniHap nepeMilleHHs
(onnaBneHHA Ta ocafku) KMiloBUX 3aTUCKHUX MPUCTPOIB, IO MICTUTb KOPMYC i LUTOK, NPUYOMYy Ha
KOpMycCi 3aKpinsieHo nepLunin KniloBun 3aTUCKHUIA MPUCTPINA, a Ha LUTOKY 3aKpinneHo Apyruin KriloBui
3aTUCKHWUIA NPUCTPIN 3 MOXIUBICTIO MOCTYNanbHOro NepeMilleHHss 0AHOro BiAHOCHO ApPYroro B3g0BX
Oci rigpoumniHgpa nepeMillleHHs1, po3TalloBaHOro y BepTUKanbHil NIOLWMHI CMMETPIT napu ABonneyvmx
Ba)XeniB KOXHOMO KIiLLlOBOrO 3aTUCKHOrO MPUCTPOIO, KNiLOBi 3aTUCKHI NPUCTPOI A0AATKOBO 3'€AHaHi
MiXk coBOI0 3a JONOMOrol ABOX HAMPSIMHMX OCeN i ABOX HAMPSMHMX BTYNOK, CMIiBBICHO 3aKPinieHnx 3
MOXIMBICTIO BiJHOCHOIO OCbOBOrO NMEPEMILLEHHS Ha KOXHIN i3 ABOX Nap gsonneyunx Baxenis ([laTeHT
Ykpainn Ne; 151797, MINK: B23K 11/04, ony6n. 14.09.2022 p., Bion. Ne37).

BuwieonucaHa MawmHa Onsi KOHTAKTHOrO CTMKOBONO 3BapltOBaHHSA PENOK € Hanbnumk4yow 3a
KOHCTPYKLIED 00 3anponoHOBaHOrO BWMHaxody i BubpaHa sik NpoToTun. HeponikoM KOHCTPYKUil
MaWWHN-NPOTOTUNY € Te, WO BIACYTHI KOHCTPYKTMBHI €ereMeHTn, sKi 3abe3nevyyloTb TOYHe
NO3nLIOHYBAHHSA KMiLLOBMX 3aTUCKHUX NPUCTPOIB Ha 3BaplOBaHUX perikax y BepTUKambHIN MMOLLMHI,
npyM ubOMy He 3abesnevyyeTbCs ONTMManbHE ChiBBIAHOWEHHS BiACTaHi MK CRiNbHOK  BiCCIO
obepTaHHs ABONMEYMX BaXKeniB i FOPU3OHTANbHOMO MIOLWMHOM, sika NPOXOAUTL MO NOB3O4OBXHIX OCSAX
cUMeTpii  CTpyMoOmiaBigHMX Ta 3aTUCKHUX TyboK, A0 BiACTaHi MK CHiNbHOW Biccto obepTaHHsA
ABOMMeYnx BaXKeniB i ropusoHTanbHOK MMOLWUHOK, SKa NPOXOAUTb MO MOB3AOBXKHIX OCAX CUMETPIl
HanNPAMHWUX OCeN i HaNPSAMHUX BTYIMOK, B pe3ynbTaTti Yoro He 3abe3nevyeTbCa PiBHOMIPHUIA PO3NOAIN
MiXK LUTOKOM rigpouunniHgpa nepemilieHHs Ta HaNnPAMHUMKU OCAMM i HaNPSIMHUMM BTYSTIKAMW BESTUYUHK
3rMHanbHOro MOMEHTY, KU BUHWKAE Big 3yCUNMs Npu OnfnaBfeHHi Ta ocafui B Npoueci 3BaptoBaHHS
penoK, WO HeratMBHO BMSIMBAE Ha MOXIMBICTb TOYHOMO LIEHTPYBAHHA PEWMOK MPU BUKOHAHHI
ONIiaBneHHs1 Ta ocadku y NPOLEeCi 3BaploBaHHs i, IK HACNiAoK, Ha 3abe3neYveHHsl SKiCHOro 3'egHaHHs
penok.

B ocHoBy BMHaxoay nocTaBneHa 3ajaya nigBuLLEHHS OYHKUIOHANbHMX MOXIIMBOCTEN MaLUUHU
ONA  KOHTAKTHOrO CTMKOBOrO 3BaplOBaHHS pPENOK LUMSAXOM YOOCKOHANEHHSA i1 KOHCTPYKTUBHOIO
BMKOHAHHS, 30Kpema LUNAXOM A0AATKOBOrO BHECEHHA [0 1i CKnagy ynopiB Ans NO3ULiOHYBaHHSA
KNiLLOBMX 3aTUCKHUX NPUCTPOIB Ha 3BapOBaHMX penkax, BiAMOBIAHOrO 3aKpinyieHHs ynopis Ha KOpNyci
Ta WTOKY rigpounningpa nepemillleHHs y BepTUKanbHin NAowmHi cumeTpii ABonneynx Baxenis 3 060x
6okiB Big 3aTUCKHMX TryBOK Meplioro i Apyroro KhiloBMX 3aTUCKHUX MNPUCTPOIB, MPU  AKUX
3abe3nevyeTbCs onTMMarbHe ChiBBiAHOLEHHS BiACTaHi MK CMinNbHOK BicCclo obGepTaHHs OBOMEYnX
BaXeniB | TrOPU3OHTaNbHOK MMOWMWHOK, 4Ka MpPOXOAUTb MO MNOB3OOBXHIX OCAX CUMETPIl
CTPYMONIABIOHNX Ta 3aTUCKHMX TyOOK, OO BiACTaHi MK ChiMbHOK BicClO 0OepTaHHA ABOMMeYnx
BaXeniB i rOPU3OHTaNbHOK MSIOWMHOL, SKa NPOXOAUTb NO MOB3A0BXKHIX OCAX CUMETPIT HanNpAMHMX
ocer i HanpsAMHUX BTYMOK, WO [A03BOMSIE PIBHOMIPHO PO3NOA4INUTM MK LUTOKOM rigpoumniHgpa
nepeMilleHHss Ta HanpsAMHUMU OCAMU i HanpsAMHUMU BTYNKaMU BENUYUHY 3rMHaNbLHOrO0 MOMEHTY,
KWW BUHWKAE BiO 3ycunnga npu OnnasfeHHi Ta ocagui B Npoueci 3BapltoBaHHA, i, TUM camMum,
3abe3neynTn BinbLl BUCOKY TOYHICTb i CTabIMNbHICTb LEHTPYBaHHSA PENOK NPY BUKOHAHHI OMnaBneHHs
Ta ocagkm Yy npoueci 3BaploBaHHA Ta 3abe3neunty gKiCHe 3'€dHaHHA pPEenok, He 3MIHKKYK
BCTAHOBMEHOIO ONTMMAaribHOIrO TEXHOMONYHOro NPOLLECY KOHTAKTHOrO CTUKOBOMO 3BapOBaHHS.

MocTtaBneHa 3agava BUPILYETHCSA TUM, WO B MalUMHI AN KOHTAKTHOrO CTMKOBOrO 3BapOBaHHS
penokK, WO MICTUTb AXepeno 3BaploBarnbHOroO CTpyMmy, ABa KMilLOBi 3aTUCKHI MPUCTPOI, €NeKTPUYHO
i30NboBaHi OAMH Big OAHOro, A0 CKMagy KOXHOro 3 sKMX BXOAWTb Mapa [ABonfeynx Baxenis 3
MeXaHi3MOM CUHXPOHi3aLii, BCTAHOBMNEHi 3 MOXMMBICTIO MOBOPOTY OAHOrO [BOMMEYOro Baxens
BiJHOCHO [pYyroro HaBKOJIO CMiNMbHOI OCi 006epTaHHA, MPUMYOMY KOXHA Napa OBONMEYMX BaXenis
OAHWMM KiHUSMW LWapHipHO 3'egHaHa 3 rigpouuniHOpOM 3aTUCKaHHS, a Ha NPOTUNEXHUX KiHUSX
ABOMIeYnNX BaXKeniB 3akpinseHi 3aTUCKHI Ta CTPYMONIABIAHI ryOKW, TakoX MallMHa Mae rigpouuniHap
nepemileHHs KnilloBUX 3aTUCKHUX MPUCTPOIB, WO MICTUTb KOPMYC i LITOK, MPUYOMY Ha Kopnyci
3aKpinneHo nepwwnin KNiloBMUI 3aTUCKHUA MPUCTPIA, @ Ha LWTOKY 3aKkpinneHo APYrvi KIilloBUN
3aTUCKHUIA NPUCTPIN 3 MOXIMBICTIO MOCTYNasrbHOMO nepemileHHs OOHOro BiQHOCHO OpYyroro B3gOBX
oci rigpoumniHapa nepemileHHs, po3TaoBaHOro y BEPTUKanbHIN NAOLWMHI CUMETPIi napy ABOMneYnx
Ba)XXENIB KOXHOMO KIIiLLLOBOrO 3aTUCKHOrO MPUCTPORO, KITILLOBI 3aTUCKHI NPUCTPOi 40AAaTKOBO 3'€AHaHi
Mix coboto 3a 4OMOMOro ABOX HanpsiMHUX OCEN i ABOX HaMPSAMHWUX BTYMOK, CMiBBICHO 3aKpinneHmx 3
MOXJIMBICTIO BiAHOCHOIrO OCbLOBOrO NEepEeMiLLEeHHSA Ha KOXHIl i3 ABOX Map ABOMNSEYMX Baxenis, 3rigHo 3
3anponoHOBaHMM BMHaxXOAOM Ha KOpMycCi i LWITOKY rigpouuniHapa nepemilleHHs Y BepTUKarbHIn
NIOLWUHI cuMeTpii ABONNeYmx BaxeniB 3 060x OOKiB Big 3aTUCKHUX ryOOK NepLloro i Apyroro KriloBumx
3aTUCKHWX NPUCTPOIB 3akpinneHi ynopu Ans NO3wLiOHYBaHHS KMiLLOBUX 3aTUCKHUX MPUCTPOIB Ha
3BaploBaHUX perkax, Npu UbOMY Y 3aMKHEHOMY [Ans 3aTUCKaHHS 3BapltoBaHMX PENOK MOMOXEHHI
OBOMNeYnx BaXeniB BiACTaHb MK CMiNbHO BicClo 06epTaHHSA ABOMNMNEYMX BaXkeniB i FOPM30OHTaNbHO
NAOLWUHOW, fika MPOXOAUTb MO MOB3OOBXHIX OCSAX CUMETPIl CTpymMoniaBiAHMX Ta 3aTUCKHUX TYOOK, €
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PIBHOO BiACTaHi MiX CMiflbHO BicClo 06epTaHHA OBOMMEUYNX BaXKENIB i FOPU3OHTANBbHOK MITOLLUHOLO,
sIka NPOXOANTbL MO MOB3J0BXHIX OCAX CUMETPIT HANPSAMHMUX OCEWN | HANPSMHMX BTYMOK.

O3Hakun, sKi BiOpi3HAOTL 3anponoHOBaHE TEXHiYHEe pilleHHs Big4 BigOMWX MaluMH nogibHoro
NPU3HaYeHHs1, ONUCaHUX Y Bi4OMOMY pPiBHiI TEXHIKM (30Kpema, B nybnikauii, NpMrUHATIN 3a NpoTOoTMN),
00yMOBMIOITE BKA3aHUM BULLE TEXHIYHUIM pe3ynbTaT, SKUA O0CAraeTbCa B MNpPOUEci ekcnnyatawii
OaHOI MaLUWHKU NS KOHTAKTHOrO CTUKOBOIO 3BaplOBaHHA PEOK.

OcHalleHHa MalwuHKM  ynopamu Ans NO3MUIOHYBaHHSA  KNIWOBUX 3aTUCKHUX NPUCTPOIB  Ha
3BaplOBaHUX penKax, BIiAMOBIOHE 3akpinfeHHs uMxX YMNopiB Ha Kopnyci i WTOKy rigpouuniHgpa
NnepeMilleHHs1 y BepTUKanbHIN NNOWMHI CMMETPIi ABOMneYnx BaxeniB 3 000x OOKIB Big 3aTUCKHMX
ryboK mepLuoro i Apyroro KnilloBMX 3aTUCKHUX MPUCTPOIB, Npy AKOMYy 3abe3nedyeTbCsi onTumarnbHe
CMiBBIAHOLWIEHHST BiOCTaHi MK CMiNbHOK BiCcClO 00epTaHHs OBOMMEYUX BaXeniB i ropn3oHTaNbHO
NSOLWMHOLO, sIKa NPOXOAMTb MO MOB3[OBXHIX OCSIX CUMETPIT CTPYMONIABIAHNX Ta 3aTUCKHUX TyOOK, A0
BiCTaHi MiX CMiNbHOK BiCClO 0OepTaHHsI OBOMSIEYMX BaXKENiB i rOPU3OHTAsNbHOK MIOLWMWHOW, sika
NpoOXoauTb MO NOB3AOBXHIX OCAX CUMETPIT HANPAMHUX OCEN | HANPSIMHUX BTYIOK, Tak, SK Lie BKa3aHo
BULLE, CTBOPIOE YMOBM A1151 TOYHOrO MNO3MLLIOHYBaHHSA KMiLLOBUX 3aTUCKHUX MPUCTPOIB Ha 3BaptoBaHNX
penkax y BepTUKamnbHIN NMOWMWHI Ta PIBHOMIPHOrO PO3MNOAiny MiX LUTOKOM rigpouuniHgpa
nepeMilleHHss Ta HanPAMHUMU OCAMW i HaNPAMHUMUW BTYNKaMW BENUYMHU 3rMHANbHOIO MOMEHTY,
AKUA BUHWKAE Big 3ycunnsi Npuv OMMaBfieHHi Ta ocafjui B Mpoueci 3BaploBaHHs, TUM CamMum
3abe3nevyeTbCa BMCOKA TOYHICTb i CTabinNbHICTb UEHTPyBaHHA PenoK npu iX 3BaploBaHHi i, SK
Hacnigok, skicHe 3'egHaHHA penok. MNpu LboMy BCTaHOBMEHW ONTUMAanbHUN TEXHOMNOMYHUI NpoLec
3BaplOBaHHA He 3a3Ha€ 3MiH.

CyTb BMHaxoAy NOSICHIOETLCS HACTYMHUMW KPECTTEHHSIMU:

Ha goir. 1 306pakeHO rofIoBHUI BUMMSIA MaLLWHW.

Ha goir. 2 306paeHo nonepeYvHuin po3pi3 MalLuHMK.

Ha dir. 3 306paxkeHO NO340BXHIN PO3Pi3 MaLLUHW.

MalvHa anst KOHTaKTHOrO CTUKOBOMO 3BapPHOBAHHA PEWOK MICTUTb ABa KMilWOBi 3aTUCKHI MPUCTPOT
1, 2, eneKkTpuYHO i30NbOBaHi OAMH Big OOHOrO, A0 CKNaAy KOXHOro 3 sikMX BXOOMTb napa ABOMneYmnx
BaXkenis 3, 4 3 MEXaHi3MOM CMHXPOHi3auii 16, BCTAHOBMEHI 3 MOXIMBICTIO MOBOPOTY OAHOr0 Baxens
BiJHOCHO ApYroro HaBKOMO ChifbHOI OCi obepTaHHs, NPMYOMY KOXHa napa Asonnedux Baxenis 3, 4
OOHUMW KiHUSIMW LIApHIpHO 3'€gHaHa 3 rigpouMniHaApoM 3aTUCKaHHSA 9, a Ha MPOTUMEXHUX KiHLSAX
Ba)keniB 3akpinneHi 3aTUckHi rydbkn 17, ctpymoniaBigHi 18 rybku Ta ynosnioBadi 21 ons opieHTauii
MalMHW B3O0BX OCEN 3BaploBaHWX pPenokK, TakoX MalluHa Mae rigpouuniHap nepemieHHs
(onnaBneHHa Ta ocafku) 6 KNiWwoBMX 3aTUCKHUX NPUCTPOIB 1, 2, WO MICTUTbL Kopnyc 8 i WToK 7,
nNpUYoMy Ha Kopnyci 8 3akpinneHo nepLUni KniloBUA 3aTUCKHUI NPUCTPIN 1, @ Ha WTOKY 7 3akpinneHo
OPYruie  KMiLWOBUI 3aTUCKHUMI MPUCTPIN 2 3 MOXMMBICTIO MOCTYMNanbHOrO nepeMilleHHs OOHOro
BiJHOCHO Apyroro B34OBX OCi rigpoumniHgpa nepemiweHHs 6, po3TalloBaHOro Yy BepTUKanbHIN
NAOWMHI cMMEeTPIl Napu ABonnednx BaxeniB 3, 4 KOXHOro KniloBOro 3aTUCKHOro npuctpow 1, 2,
KniLLOBI 3aTUCKHI NpucTpoi 1, 2 goaaTkoBO 3'€AHaHi Mk cCob0l0 3a AONOMOroK ABOX HanpsiMHUX OCEN
11 i ABOX HampAMHWMX BTYNoK 12, CniBBICHO 3aKpiMMeHWX 3 MOXMMBICTIO BiQHOCHOMO OCBLOBOrO
nepemilleHHs Ha KOXHiM i3 OBOX nap ABonneyvmx Baxenis 3, 4, CUMETPMYHO iX BepTMKanbHOI
NAOLWUHN CUMETPIT Y FOPMU3OHTarbHIM NIIOLLMHI, L0 NeXMTb BULLE OCi rigpouuniHgpa nepemilleHHs 6.

Ha kopnyci 8 i wrtoky 7 rigpounniHapa nepeMilleHHs 6 Yy BepTuKanbHin NMOLWWMHI cumeTpil
ABonneynx Baxenis 3, 4 3 060x OOKIB Bif 3aTUCKHNX ryBOK 17 MepLUOro i ApYroro KnilloBuX 3aTUCKHUX
npucTpoiB 1, 2 3akpinneHi ynopu 23, 24 ang NO3ULIOHYBaHHS KMiLLOBUX 3aTUCKHUX MPUCTPOIB Ha
3BaploBaHUX perkax, Npu UbOMY Y 3aMKHEHOMY [Afs 3aTUCKAHHS 3BapltoBaHMX PENOK MOMOXEHHI
asonnednx Baxenis 3, 4, BiactaHb L1 Mk cninbHoto Biccto obepTaHHs B gBonneumnx BaxeniB 3, 4 i
rOpPM30OHTarbHOK MMOWMHOK A, sika NPOXOANTb MO MOB3OO0BXHIX OCAX CUMETPIl CTpyMoniABiAHMX Ta
3aTUCKHMX Tybok 17, 18, € piBHOW BigcTaHi L2 Mix cninbHoo Bicclo obepTaHHA B gBonneynx Baxenis
3, 4 i ropm3oHTanbHOo nnowmHo C, Ska NPOXoAuTb NO MOB3A0BXKHIX OCAX CUMETPIl HaNPsIMHUX Ocen
11 i HaNpPAMHUX BTYNOK 12.

MalwunHa gnsi KOHTAKTHOrO CTMKOBOrO 3BapHOBaHHS PENOK Mae OfHe [MXKeperio 3BapBasibHOro
CTpyMy, L0 BKMYae ABa 3BaptoBarnbHi TpaHcchopmaTopu 10, enekTpuyHo 3'egHaHi napanesnbHo |
BMOHTOBaHi B MyCTOTiNi kopnycu asonneynx Baxenisa 3 i 4 OogHOro 3 ABOX KMiLOBWUX 3aTUCKHUX
npucTpoiB. 3BaploBanbHUA CTPYM OO 3aTUCKHMX 17 Ta cTpymonigsigHux 18 rybok nigBoautbes
xopcTtkumu 19 Ta rHydkumu 20 cTpymoniagigHUMK nepeMudkamMu.

3aTUCKHI KniwoBi nNpuctpoi 1 i 2 4Yepe3d MexaHiaMn CUHXpOHi3auii 16 Ta wnoHkamu 14 i 15
YTPUMYIOTBCA Bif, MOBOPOTY OAHOMO BiJHOCHO OPYroro HaBKOJIO CRifbHOI OCi 06epTaHHs ABOMNIeYnx
Baxenis 3 i 4.

MalunHa ona KOHTaKTHOrO CTUKOBOMO 3BaploBaHHSA PENOK OCHaLLeHa NiaBicKow 22, 3a A0NOMOroL
SIKOI MiABilWeHa Ha raky niguoMHVKa-MaHinynaTopa, sika 3abeanedye enekTpuyHy isonsuio Mk coboro
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KNiWOBMX 3aTUCKHMX NpUCTpOiB 1 |1 2, a TakoX MOXNUBICTb YpiBHOBaXyBaTM MalUWHYy B
rOPM3OHTAarbHIN NNOWMHI BIQHOCHO NiHIT NiABILYBAHHS, 3MiHIOOYM BigHOWEHHS nned Gankm 13
ravkamu 5.

Pob6oTy mMawmvHM Ons KOHTakTHOrO CTUKOBOrO 3BaplOBaHHS PEMOK MOXHA OnMcatv HacTyMHUM
YMHOM.

Y noyaTKOBOMY MONOXEHHI, Nepes 3aTUCKOM KiHLIB 3BaploBaHX perok, 0bmaBa KMilloBi 3aTUCKHI
npucTpoi 1 i 2 posBedeHi, a ix gsonnedi Baxeni 3 i 4 poskpuTi. [gpopo3NoOAINEHMK 3aTUCKAHHS
3HaXoOWUTbCA B HENTparbHOMY MOMOXEHHI (rigpocxemMa MallMHM He npuBoauTbed). MawuvHa 3a
AOMOMOro  MigMOMHMKA-MaHinynaTopa ONyCKaeTbCs Ha MiAroTOBMEHI KiHLi 3BaptoBaHWX PenokK i
OpIiEHTYETbCA yroBnoBavyamMm 21 B3A0BX iXHiX ocel. 3aBOsikn HassBHOCTI ynopie 23, 24, BCTAHOBJIEHUX
Ha kopnyci 8 i WToKy 7 rigpouuniHgpa nepeMileHHs 6 y BepTUKanbHin NAOWMHI CMMETpIl ABONIeYnx
Baxenie 3, 4 3 obox OOkiB Big 3aTUCKHMX TybOK 17, KNiWwoOBi 3aTUCKHI NpucCTpoi 1, 2 TOYHO
NO3NLIOHYIOTLCA Ha 3BaploBaHWX penkax y BepTUKarnbHiA NMAOWUHI TakKMM YMHOM, LIO Y 3aMKHEHOMY
ONS 3aTMCKaHHA 3BaplOBaHMX PENOK MOMOXEHHI ABonneyYnx Baxenis 3, 4, BiactaHb L1 MiX cninbHO
Biccto obepTaHHa B gBonneunx BaxeniB 3, 4 i ropM3oHTaNbHOIO MIOLMHOK A, AKka NpoxoauTb Mo
NOB30BXHIX OCHAX CMMETPIi CTpymMoniaBigHWX Ta 3aTuckHux rybok 17, 18, € piBHOWO BiacTaHi L2 mix
cninbHoro Biccto obepTaHHs B gBonnednx Baxenis 3, 4 i ropu3oHTanbHOW nnowmHow C, dka
NPOXOAMTb NO MNOB3AOBXHIX OCAX CUMETPIi HanpAMHKX ocer 11 | HanpsAMHUX BTYMOK 12.

3 nporpamytodoro 6rnoka HaacunaeTbCAa KOMaHga Ha 3aTUCKaHHA pewnok, rigpoumniHapu
3aTUCKaHHS 9 pO3COBYHOTbLCS, NMoBepTato4M ABonnedi Baxeni 3 i 4 HABKONO CMiNbHOI OCi 06epTaHHs,
TakMuM YMHOM, BWKOHYETbCSI poOOTa i3 3aTUCKy pPenoK 3a iX LWWAKA 3aTUCKHUMKM 17 Ta
cTpymonigsigHumun 18 ryokamu. lMicns gocarHeHHs pobo4oro TUCKy B rigpounniHapax 3aTUCKaHHSA 9 3
nporpamyto4oro 6rnoka HaaCcUNaeTbCsl KOMaHaa Ha 3BaploBaHHSA PEMNOK.

Y npoueci 3BapioBaHHS penok HanpsMHi oci 11 i BTynku 12 po3BaHTaXylTb LWTOK 7 i Kopnyc 8
rigpounniHgpa nepeMiweHHs 6 Big BMAAMBY 3rMHANbHOrO MOMEHTY, SIKMA BWMHUKAE NPW BUKOHAHHI
ocagKkv HarpiTMx KiHUIB penok, npu uboMmy 3abesneyyeTbCs PiBHOMIPHUIA pO3NO4in BenuyuHMU
3MMHarNbHOr0 MOMEHTY MK LUTOKOM 7 i KOopnycom 8 rigpouuningpa nepemileHHs 6 Ta HanpsMHUMM
ocamn 11 i HanpAMHUMK BTynkamm 12, i, Tm camum, 3abe3nevyeTbCst BUCOKA TOUHICTb i CTabiNbHICTb
LEHTPYBaHHA Penok, WO Crpuse iX SKICHOMY 3'€QHAHHI0 3 AOTPMMAaHHAM HOPMaTUBHUX BUMOT A0
reoMeTPUYHNX NapameTpiB 3BapHUX CTUKIB.

Mpu Byab-akomy iHwomy (b6inbwiomy abo MeHLIOMY) BigHOLLEHHI BigcTaHi L1 Mix cninbHOW Bicco
obepTaHHs B paBonneunmx Baxenie 3, 4 i ropuM3oHTanbHOro MOWMHOW A, ska NpOXoAuTb MO
NMOB30BXHiX OCAX CMMETPIi CTpyMoniaBIOHMX Ta 3aTUCKHKX rybok 17, 18, oo BiacTaHi L2 Mix cninbHOO
Biccto obepTaHHA B aBonneunx Baxenie 3, 4 i ropusoHTanbHoW nnowmHot C, ska npoxoauTb no
MOB3OBXHIX OCSX CUMETpii HampsAMHMX ocen 11 | HanpsMHMX BTynok 12, 6yge MaTtu Micue
HEepiBHOMIPHUI PO3MOAiN BENUYMHM 3rMHANbLHOro MOMEHTY MiXK LUTOKOM 7 i kKopnycom 8 rigpouunniHgpa
nepemiweHHs 6 Ta HanpaAMHMMKM ocammu 11 i HanpsaMHUMK BTynkamu 12 (BigHOCHO 6inblie
HaBaHTaXeHHs Ha WToK 7 i kopnyc 8 rigpouuniHgpa nepemiweHHs 6 abo BigHOCHO 6inblue
HaBaHTaXeHHs Ha HanpsaMHi oci 11 i HanpAMHi BTynkn 12) i, TUM CaMMM, 3HWXYBaTUCb TOYHICTb i
CTabinbHICTb LEHTPYBaHHA penok Ta mnoripwyBaTUCb YMOBW ANS SKICHOTO 3'€QHaHHS pPEemnok 3
OOTPMMaHHAM HOPMaTUBHUX BUMOT 40 FEOMETPUYHNX NapaMeTpiB 3BapHUX CTUKIB.

lMicna 3akiH4eHHs npolecy 3BaplBaHHA 3 MporpaMmykyoro 6rioka HaacwunaeTbcs KomMaHda Ha
pO3TUCKaHHA 3BapeHux perok. ligpoumniHapyn 3aTuckaHHA 9 3CyBaloTbCH, MOBepTakyu ABonnedi
Baxkeni 3 i 4 HaBKOMO CMiNbHOI OCi 00epTaHHs, 3BiNbHAKOTL 3BapPeHi penku i3 3aTuckHux 17 Ta
cTpymonigsigHux 18 rybok. 3 nporpamytodoro ©Onoka HaacunaeTbCs KOMaHAa Ha poO3BeAeHHS
KNiLWOBUX 3aTUCKHUX NPUCTPOIB 1 i 2, AKi po3BOAATLCS Yy BUXigHe nonoxeHHs. MalwuHa rotosa Ao
BWKOHAHHS HaCTYMHOro LUKy 3BapOBaHHS PENOK.

3aBOsAKM BMKOPUCTaHHIO KOPUCHOI MOAEri pO3LMPIOTLCA (PYHKUIOHANbHI MOXMIMBOCTI MalluHU
AN KOHTaKTHOrO CTMKOBOrO 3BapOBaHHSI PENOK Npu ii ekcnryaTauii 3a paxyHOK Ginbll BUCOKOI y
MOPIBHSAHHI 3 MNPOTOTUMOM TOYHOCTI Ta CTabINbHOCTI LUEHTPYBaHHSA PewoK Mpu 3BaploBaHHI Ta
3abe3nevyeTbcs Oinbl siKicHe 3'egHaHHs peniok 6e3 3MiHM  BCTAHOBIIEHOTO  ONTMMAasbHOIo
TEXHOSMOMYHOrO MPOLECYy KOHTaKTHOIO CTMKOBOIO 3BaploBaHHs. 3anpornoHoBaHa MallMHa MOXe
eKcnnyaTtysaTUCS 5K MPU 3BaptoBaHHi OKPEMUX PENOK, TaK i NPY PEMOHTI PENKOBUX KOS B NOSIbOBUX
YMOBax Ta BMKOHaAHHI 3BaptOBaHHSA B BaXXKOL4OCTYMHUX MiCLSX, 30KpEMa, BBaplOBaHHS XPECTOBUH B
3ani3HNYHY Konito, B TYHENAX METPOMOSITEHY Ta PEWOK, SKi NponsralTb ogHa 6insg ogHoi Ha 6nU3bkKin
BiACTaHi.
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SOPMVYJIA BUHAXOLOY

MalunHa Ons KOHTaKTHOrO CTUKOBOrO 3BaplOBaHHS PENoK, L0 MICTUTb JKepeno 3BaploBanbHOro
CTPyMY, ABa KNiLLOBi 3aTUCKHI NPUCTPOI, ENEKTPMUYHO i30NbOBaHI OAMH Bi OOHOr0, A0 CKNagy KOXHOro
3 AKMX BXOAUTb napa ABOMNNEeYnX BaXKeniB 3 MEXaHI3MOM CUHXPOHI3aLii, BCTAHOBNEHUX 3 MOXIMBICTHO
NOBOPOTY OOHOro ABOMMEYOro BaXerns BiAHOCHO APYroro HaBKOMO CMiNbHOI OCi 06epTaHHs, Nnpuyomy
KOXXHa napa ABONfeYnx BaxeniB OAHUMM KiHUAMMW WAapHIpHO 3'€4HaHa 3 rigpounniHapoM 3aTUCKaHHS,
a Ha MPOTUNEXHUX KIHUSAX OBOMMEYMX BaXKeniB 3akpinsieHi 3aTUCKHI Ta CTPyMOnNigBiaHI rybku, Takox
MallMHa Mae rigpoumnniHap nepemilleHHs KniwoBmMxX 3aTUCKHUX MPUCTPOIB, WO MICTUTb KOPMYC i LUTOK,
NPUYOMY Ha KOpMyCi 3aKpinfeHo MNepLuMi KriloBMA 3aTUCKHUA NPUCTPIN, a Ha LWTOKY 3aKpinneHo
APYrvi KniloBMA 3aTUCKHUIA MPUCTPIA 3 MOXIUBICTIO MNOCTYNaNbHOro NepeMilleHHa 0gHOro BigHOCHO
ApYyroro B34oBX OCi rigpouunningpa nepemillleHHs, po3TalloBaHOro y BepTUKarbHiA NAOWWHI cuMeTpil
napv OBOMMEYUX BaXKeniB KOXHOMO KMilllOBOrO 3aTMCKHOrO NPUCTPOIO, KNilloBi 3aTUCKHI MPUCTPOI
[oOaTkoBO 3'edHaHi Mixk coboK 3a OOMOMOro ABOX HanpsMHUX OCEW i ABOX HanMpsIMHUX BTYMOK,
CMIBBICHO 3aKpinmneHux 3 MOXIUBICTIO BiAHOCHOrO OCbOBOrO MEpPEeMilleHHS Ha KOXHiW i3 ABOX nap
ABOMneYnx Baxernis, sika BigpPi3HAETbLCA TMM, LLIO HA KOPMYCi i WTOKY rigpouunniHgpa nepemilleHHs y
BepTUKarnbHI NNOLWMHI cumeTpii ABonneyvmx Baxenis 3 060x 60kiB Big 3aTUCKHUX ryboK MepLuoro i
APYroro KriwoBMX 3aTUCKHUX MPUCTPOIB 3aKpinneHi ynopu Ans NO3UUIOHYBaHHS KMLLOBUX 3aTUCKHUX
NPUCTPOIB Ha 3BaplOBaHUX penKax, Npu LUbOMY Y 3aMKHEHOMY Afsi 3aTUCKaHHS 3BaploBaHMX Peniok
NMONOXEHHI ABONNeYMx BaXeniB BiACTaHb MK CRiflbHOKW BicClo 0OepTaHHA ABOMSEYMX BaXesiB i
rOpM30OHTarbHOK MNIOLWMHOK, fiKa NPOXOoAUTb MO MOB3AOBXHIX OCAX CUMETPIl CTpymoniagBigHUX Ta
3aTUCKHMX TyOOK, € piBHOK BIACTaHi MK CrMiNbHOK BicClo OOepTaHHSA [OBOMMEYUX BaxesniB i
rOPM30OHTAarNbHOK MIOLWMHOW, fiKa NPOXOAUTb MO MOB3A0BXHIX OCSAX CUMETPii HanpsAMHUX ocen i
HaNpPsIMHUX BTYIOK.
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