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BAACHOCTI HA BUHAXIO
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(72) leeko Ipan BorgaHoewd, Binuk Credpanis [pu-
ropisHa

(73) TEPHOMINbCBKAK JEPYABHI
TEXHIYHMIA YHIREPCHUTET IMEH! IRAHA MyNIOA
(57) BukonyeansHo-o4UCHUA NPUCTPIA KOpeHennogie,
AKWA BUKOHAHWA ¥ BUIMIASl AWCKOBMX BMKONYBaNbHWX
pobouux OpraHIB, 3BIAHUX, POSBIAHWX | NEPeKufHUX
LUHEKIB, oCl OBepTaHHSA SKWX 3MILLEHI BIAHOCHO OCI
Tpybu UMX LWHEKIB HA BErNWYMHY SKCLUEHTPUCUTETY, a
EKCLEHTPUCUTETH CYCIAHIX LWHEKIB PO3MIWEHT B Of-
HaKOBMX NOMNOMEHHAX OAWH BIQHOCHO DAHOIO 3 MOX-
nweIcTio o0epTaHHA 3 OAHAKOBCHO WBWAKICTIO, a Mo

XOAY TEXHOMOMNYHOrO MpoLecy 3a PO3BIAHUMMK LUHE-
KaMmW  BCTAHOBNEHO  NepekwpHuA  Banmok 3
UWMIHAPWYHMMY ~ eNeMeHTaMK,  AKl PO3MIWEH
PIBHOMIPHO MO Koy, SKWA BiAPIZHAETLCA TuUM, WO
PO3BIAHI | 3BIAHI WHEKW N0 X ACBKWHI BUKOHAHI 3
JeKINbKOX YaCTUH, Hanpuknag TPbOX, NPUYOMY JOB-
KUHA ABOX KpafHIX B CYMI AOPIBHIOE AOBXWHI LEH-
TPansHOI, NPUYOMY SKCUESHTPUCUTETH KparHIX ceruli
PO3MILLEHI B OfjHAKOBOMY NOMOXEHHI, & UeHTParbHOI
- B AIaMETRANBHO NPOTUNEXNHOMY, | BCI BOHMW 3'€4HAH)
HOPCTKO MIX cOBO, NPUUOMY TBMHTORI PUEINI MIX
CYCIAHIMWU LIHEKaMU BCTAHOBMEHO 13 3a30POM  MIX
cobolo, a BICE NEPeRWEHOro Banka posMIlLEeHa B
NMOLWKMHI NPUCTROID, AKa HaxuneHa nig Kytom o = 10-
15°00 ropuaoHTY

BuHaxig BIAHOCUTLCH AC CINbCLKOrOCNoAapchKo-
ro MalMHOBYAYBAHHA | MOXEe MaTV NPAKTUUHE 3aCTOo-
CYBaHHA B KombBaliHax gna 36upaHHa kopeHennogie

BiaomMui BMKONYBANEHO-0MMCHWIA MPUCTRIA KOope-
HennodIs, SKWA BUKOHAHWHA Yy BUMAZI ANCKOBUX BUKO-
nyrounx poBounx CpraHiB, 3BOAALLMX | PO3BOAALUX
LUHEKIB, oCl OBepTaHHSA SKWX 3MILLEHI BIAHOCHO OCI
Tpybu UMX LWHEKIB HA BErNWYMHY SKCLUEHTPUCUTETY, a
EKCLEHTPUCUTETH CYCIAHIX LWHEKIE PO3MILEHO B Of-
HaKOBMX NONOXEHHAX OAWH BIQHOGHO QAHOMO 3 MOX-
nweIcTio o0epTaHHA 3 OAHAKOBCHO WBWAKICTIO, a Mo
X0[ly TEXHOMOMNYHOIO NPOLUecy 3a PO3BOAALLUM UIHe-
KaMW BCTAHOBRMEHO NEpPeKUAHUA BanoK 3 LWNIHAPWY-
HUMKU eneMeHTaMK, SIKI PO3MIWEH! PIBHOMIPHD no
kony (naTeHT YKpaiHn Ned0286 A, k1 B65G 33/16)

Ho HegonikiB AaHOTO BMHEXOAY BIAHOCWTHCH Te,
Wo B MPCUEC! BMKOHBHHA TEXHOMNOrYHOrO MNpouecy
CNoCTepIraeThes ANcBanaHc CUUCHUKIB

B ocHoBy BUHaxoRYy NOKNaAeHa 3afjaqa nokpa-
LWEHHS NPoLecy OMUCTKW | 3MEHLWEHHA AucBanaHcy
npu poBoTI NPUCTROK, AKA BUPILYSTECA BUKOHAHHAM
BHKONYBAITBbHO-CYUCHOMO MPUCTROK  KOPEHENNOoAIs,
AKWA BUKOHAHWA Y BUMAAI AWCKOBWAX BUKONYOUUX
poBoLHUX OpraHIB, 3BCASALWMNK, PO3BOAAWMX | NEPESKUA-
HHX LUHEKIB, 0Gl 06epTaHHA SKUX 3MIWEHI BIAHOCHO
QC| TRYSW UMX LUHEKIB Ha BEMWYUHY SKGLEHTRHUCUTETY,
a EKCLUEHTPUCATETH CYCIAHIX LUHEKIB PO3MILLEHO B

OflHAKOBWX NONOKEHHAX OAWH BIHOCHO OAHOIO 3
MOXMNUBICTIO 0BepTaHHA 3 OHAKOBCK WBUAKICTIO, A
no xofy TEXHOMOMYHOrO MPOLECY 3a PO3BOASLYMM
WHEeKaM BCTEHOBNEHO NEPEKMAHNIA BAMNOK 3 LUMIHA-
PYMHUMWN ENeMEHTaMM, AK PO3MILWEHI PIBHOMIPHO NO
KONy, MPpY4CMy POSBOAALL | 3BOASAW LUHEKW NO IX
JOBMWHI BUMKOHAHI 3 AEKIMbKOX YACTWH, Hanpuknag,
TPBOX, NPHHOMY AOBXUHA ABOX KPaWHIX B CYMI PIBHA
OOBXWHI  UEHTPANBHOI, NPUYOMY EKCLEHTPUCHTETM
KpaWHIX CeKUIR pO3MILLEH! B OfHAKOBOMY MOMQXEHHI,
3 UEGHTPanbHOl - B JIAMETPANbLHO NPOTWIEXKHOMY, |
BC| BOHM 3'€lHAHI HOPCTKO M COBOI, NPUYCMY BUH-
TOBI puchy MEK CYCIAHIMUA LWIHEKAMU BCTAHOBMNEHO 13
3330pOM MIX coBolo, a BICH NEePeKWAHOro Barnka pos-
MILIEHa B NAOWMHI NPUCTRON, SKa HaxMMNeHa nig Ky-
ToM o=10-15" 40 ropusoHTY

Ha dir1 3cbpaxeHo ronoBHWA BUMAZ NpW-
cTpote, Ha doir 2 - ciueHHA no A-Axadoir 1

BukonyBansHO-OYWMCHWIA MPUCTRIN BMKOHZHWA ¥
BUrNAAl BUKONyOUOro poBoucro opraHy 1, possofa-
LMY LUHEKIB 2 33 PO3MIPaMU aHANOMNYHWMK 13 3B0A4-
WHMMKA WHeKamMK 3, TINBKA X HANPAMKW & NPOTUNEX-
HAMK | gan no nNiHI NPOXOAMEHHA - NepeKWAHURA
Banok 4, B UEHTParNbHIA YacTUHI AKOrO XOPCTKO NPK-
BAPEHC PIBHOMIPHO MO KOMy, Hanpukiag, YoTupy um-
NIHAPWYHI eNeMeHTU 5 NapaneneHo BICI NePEKUAHONC
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Banka 4, a no kpasx ssopAwl wHekn 6 Bicb obep-
TEHHA NEPEeKNAHOIO Banka PO3MILWEHA B MIOLWWHI
pPO3BOAALINX | 3BOAALLMX WHeKIB | No xofy TeXHONO-
rYHOro npoluecy 3a NepekuaHUM Bankom 4 BCTAHOB-
MeHo [Ba NepernpeH! WHekW 7, ocl obepTaHHA AKUX
BCTAHOBNEH! B MNMOWMHI 3BOSAWMX | PO3BOAALLMX
WHeKB 32 NepeknaHuMn LWHeKaMn 7 BCTaHOBMEH
KOHCOIBH| Bansy) 8 3 4BOX CTOPH, @ IX BICk obepTaH-
HA MIAHATA BIAHOCHO MNOLMHW PO3MILLEHHA PO3BO-
ASWKMX | IBOAALLMX BanKiB Ha BWCOTY Ms=Ramopaups
wrews KOHCOMBHI BanbUl 8 HanpaensakTe KOpeHenno-
AW B 30HY BMBAHTEDKEHHA 3a CTPINKamu Xapakrep-
HOW OCODNMBICTIO KOHCTRYKUIN € Te, W po3sogaul
LWHEeKW 2 BUKOHAHI 3 TPBOX YACTUH, NPUUOMY [OBXUHA
ABOX KPaWHIX CeKUYId € B CYMI € PIBHOK OOBXWHI
ueHTpaneHol cekyl 10 [Mpuuomy exkcUeHTpUCUTETH
ABOX KpailHIx cekylid 9 posMIWEeH! B ogHaKoBOMY No-
NOXEHHI, @ USHTPENLHOI - B JIaMETRANBHO NpoTUne-
HHOMY MICUI | BCI BOHW XOPCTKC 3'€AHaHI MIX cobolo
[NpyyomMy renHTOBI PUdK 11 MK CYCIAHIMU LUHeKamMK
BCTAHOBMNEHO 13 3330poM MIX coboko ana 3abesne-
YEHHA BINLHOMC NpPOBepTaHHA CycigHl 3soAAwWy 3 |
PO3BOJAWI 2 LWHEKN BWICTOBMNEHI | BCTAHOBINEH! Ta-
KWM YMHOM, WED BENWYMHa 3a30py MK Humu Gyna
NOCTIRHOK

MNepernaHuii BANok 4 BCTAHOBNEHO TAKMM HUHOM,
wob Horo eick Byna posMmileHa B NMNOLWKMHI NPUCTROID
004, Aka HaxuneHa myg kytom &=10-15" go ropuscH-
TY

3 meToto 3abesneysHHA IHTEHCHMBHOCT! cenapaull
OCI PO3BOAAWMX 2 | 3BOAAWMX 3 LWHEKIB 3MILLEH] BIA-
HOCHO MMOWWHK PO3MILEHHA HA BENWYUHY SKCLEHT-
pucuteta =5 12mM  [IpwdoMy eKcUeHTpUCHTEeTH
CYCIAHIX BariB PO3MILEHI B OfHAKOBMX NOMONEHHAX
OAWH BIZHOCHO OfHOrC, OBEepTalThCH 3 OJHAKOBOK
LWBKAKICTHO | HAXUNEHI AC FOPW30HTY nig KyTom ¢=10-
157

AuHaMiuHa fls BaNbLUIE OYUCHUKA Ha KOpeHenmy,
3abesneuye BUHUKHEHHA OCLMMIOKUYNX MNepemilleHb
LeHTPa KOpPEHENNoAlB B NMOWMHI NepneHAUKYNSIPHO
A0 Cl BaNbLUIB | OAATKOBO NpY NPOXOAXESHHI BOPOXY
MK Nepenagam KOHCONBHKWX BanbUlB 8 1 nepekng-
HWX WHeKB 9 BOHW BUHWKAKOTL BHACIIAOK BIAXWNEH-
HA KopeHernnofa B CIYEHHI BIA KPYrMorc npodinio, a
TaKOM BUKOPMCTAHHA BaNbLUIB 13 3MILEHOK BICCH
obepTaHHA BIAHOCHO rEQMETPUYHOIC USHTRY BanbyA
Ha BENMUYMHY =5 12MM

AuHaMidHy A0 BanbllE MOXHA BUSHAYWMTU Koe-
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DIYISHTOM ANHAMIMHOCTI

Kq=|{e'arnax!q,

A€ Cmax - MAKCWMEIBHE NPUCKORPEHHA KOPEHe-
nnoaa npy ACro pycl NG OCLUUNKOKUYIA TRAEKTOPII,

K; - koetbIlleHT AMHaMIYHOCTI, AKWA 3aNeXuTb BIg
BEMUUMHWN EKCLIEHTPUCUTETY, PaLOHANBHI NApaMeTpu
Ks=12 1,8

Pobota BUKCONYBaNbHO-OYUCHOIO MPWUCTPOMK K-
peHennofIs 3AIACHIETECA HACTYMHUM UUHOM

JMCKOBUM BUKCHYIOUMM poboyum opraHom 1 Ko-
peHennogu BUKONYKTECA 3 IPYHTY | BOHW NonagakTe
Ha po3BOAALW WHEKKW 2, A2 3[IACHIOETECA NpoYec I1X
NepemMILeHHA B OBl CTOPOHW | OYULLEHHSA 33 A0MN0OMO-
row WHekie, Ha ABOX KIHUAX PO3BOAALLMX WHEKB 2
BCTAHOBMNEHO NO CAHOMY BUTKY 3BOASLLMX LWIHEKIB 3 3
NPOTHUMEXHWM HANPSMKOM BUTKA CRIpan | glameTpu
UWUX KpanHix BUTKIE BINbLI, B NORIBHAHHI 3 JlaMeTpa-
MW LUHEKIB UeHTpanbsHol cekyll 10, gNA nokpaweHHs
YMCB Q4YWLWEHHA 38 paxyHOK ekcueHTpucHuTeTiB ole-
PTaHHA po3BOAALLMX WHeKis 2 cekdid 9 1 10 sopox
OTPUMYE [OAATKOBI CTPYLLYHOWI KOMUBAHHA, WO 33-
Gesnevye NoOKpaleHHs Npouecy cenapayll | 3mMeH-
WEHHA KINLKOCTI 38MII HE KOPEHENNoJax, AKka BUBO-
AUTBCA 3 NOMIB HAa LUYKPCBI 32BCAW | MPW UbOMY
YOYR2ETHCA NOBHICTIO AMcBanaHc, Wo cnpuas nokpa-
WeHHo POBOTH MALUWHW | 1| HAAIAHOCT! Ta JOBrOBIY-
HocTl KpIM UbOro CNpWUsie NpoUecy OYMLUEHHST | Npo-
XOAXEHHA BOPOXY MO nNepenagax MK KOHCOM:HWMW
BaNbUAMK 8 | NEPEKNAHNMH LLHEKaMK 9

Jan BOpOX 3 pO3BOAAWMK WHEKB 2 NOJAETECA
Ha NepekVaHWA Barnok 4, | 33 AONOMOrCKy YOTUPLOX
LUWMIHAPUUHUX eNEMEHTIB 5, AKI po3MIleH! no Bokax,
3AIACHINETBCA NpoUec NOAAMbLIONC OMUILEHHS | ne-
pekMaaHHA KOpeHennogiBe Ha NepeKWgHl WHekn 7 1
Aarl Ha KOHCOMNbHI Barbll 8 1 B 30HY PO3BAHTANEHHSA
M1 HO CTPINOK

B okpemux BUNagkax npy HeobxifHoOCTI Nepekna-
HI WHEKW 7 MOMYTE BUIOTOBNATUCE Bes eKcUeHTpUCK-
TETIB YHUIHAPWYHOI hopMK

Hk nokazann NOWYKOBI [OCMIgW, 3anponoHoBa-
HUA NPUCTPIA BIAHOCUTBECA A0 KATEropll AKTURHMX
poBounx opraHie | 3abezneuye AKICHY OUUCTRY Kope-
HennogIe Npu BIGCYTHOCTI gucbanaHcy po3eogawux |
3BOAALMX WHEKIB, MPX BIAHOCHCO MEHWIA Macl, 3ve-
HWEHHI KINBKOCTI 3eMITI HA KOPeHennoaax, AKka BUBO-
AUTBCA 3 MOMNIB HA UYKPOBI 3aB0AH, 1, KPIM UbOro, Tex-
HOMNOMYHWA NpPOLUEC X BUTOTOBMEHHA & NPOCTUM 33
YMOBU MIHIMansHoI coBIBapTocTI
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