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OIIMCAHME WM3OBPETEHNA
2420-552336EA/045

I[IOOBEMHEIE CEKIVOHHEE BOPOTA

MzsobpeTeHne KacaeTcd BOPOT, MMERIMX BOPOTHOEe  IIOJIOTHO,
IoOHMMaeMoe IIO 3alaHHOM TpaeKTopuM U3 3aKpHBaoIeTo CTEeHOBOM
IpoOeM 3aKpPHTOTO IIOJIOKEHMS B OTKPHTOE IIOJIOKEeHMe, B KOTOPOM OHO
PACIOJIOXEeHO IO CYIeCcTBY BHIIe UeJIOBEUECKOTO PocTa, IMIpUUeM 5STO
BOPOTHOE TIIOJIOTHO MMeeT IBa, TpU WIM OOoJIblle PAacCIOJIOXKEHHEX B
3AKPEITOM IIOJIOXEHMM IOpYyT Hal IPYIOM 5SJIEMEeHTOB BOPOTHOTO IIOJIOTHA,
a TakKXxe MapHUPHOM CHCTEeMBl IJIS TaKMX BOPOT.

BopoTa 5STOTO BHUIA IIPUMMEHAOTCS, HaOpUMep, B BUIe TapaxHHX
BOpOT, (GabpUUHEX BOPOT WJIM LIEXOBHEHX BOPOT. IIPM 5STOM BOPOTHOE
IIOJIOTHO OOBUYHO BHIIOJIHEHO BHIIEONMCAHHEIM 00pas3oM COCTaBHEM, IpK
3TOM OHO B  3aKPHTOM I[IOJIOXEHWM  OPMUEHTUPOBAHO  IIPMMEPHO B
BEPTUKAJILHOM IIJIOCKOCTM U OKPYXaeTCs pPaMOM IBEPHOW KOpoOkm. IJd
OTKPHITUSA  TaKMxX BOPOT BOPOTHOE IIOJIOTHO OOHUYHO IBWXETCS IO
3aTaHHOM CUCTEeMOM HaOpaBJAMMX TPaeKTOPUM B IIOJIOXKEHME  BHIIE
YeJIOBEUECKOTO POoCcTa, B KOTOPOM OHO PAacIpOCTpaHgeTCsd [IPUMMEPHO
napasiejbHO oJly U [IPUMEPHO NepPIeHOnKYJISPHO 3aKpPLEBaeMOMy
BOPOTHEIM IIOJIOTHOM CTEHOBOMY IIpoeMy [IPUMMEPHO B T'OPM3O0HTAJILHOM
IUIOCKOCTH. DTO MOBWXKEHMe OTKPHTUSL, Kak U OBWKeHMe SaKPHTUS U3
OTKPHTOTO IIOJIOXKEHMS B 3aKpHTOe IIOJIOXeHMe, OOHUHO HallpaBJIgeTcd C
IIOMOWILID  PAaCIOJIOKEHHHX ¢ oferx CTOPOH BOPOTHOTO IOJIOTHA WU
3adMUKCUPOBaHHEX OTHOCUTEJILHO CTeHH HaIpaBJIg0MMX CHUCTEeMH
HaOopaBJgKMMX, a TakKxe 3adMKCUPOBAHHEX Ha BOPOTHOM IIOJIOTHE U
HaopaBJISeMEX HalOpaBJISONMMKM HaOpabBJIgOIKMX DJIEMEeHTOB, TaKuX Kak,
HaopuMep, HalpaBJdomMe pPpoJMKM. Hanpabidomye KMMET OOBUHO IO
OIOHOMY  IIPAMOJIMHEMHOMY  BePTUKaJILHOMY  CeTMeHTY  HallpaBJIgwomel,
pacIpocTpaHdnleMycd II0 CYIeCTBY B BepTUMKAJbLHOM HalpaBJIeHUM, IIO
OIHOMY TOPM30HTAJILHOMY CeTMeHTY HaOpaBJIgmen, OOBUHO
pacIpoCcTpaHgnleMyCcd IO CYIeCcTBY B TOPM3OHTAJILHOM HalpaBJIEHUM, U
IO OOHOMY IOYTOoOOpasHOMYy CeTIMEHTY HalpaBJISolel, COeOuHAKIEeMY IPYT
C IpyrOM BepTUMKAJLHEIM CeTMEeHT HalpaBJjdomel M TOPU3OHTAJIbHBIM
ceTMeHT HalpaBbJjdaomel. TakKue BOPOTa, Has3HBaeMHe TakKke CeKLUMOHHBEMMI
BOPOTaMM, MMelT TO IIPeMMymecTBO, UTO IIPU OIePUPOBAHUU UMM He

ITOJIXHO OCYMEeCTBIJIATECA BEIBOpaAUMBaHNME BOPOTHOTIO IIOJIOTHa B



IPOCTPAaHCTBO, Jiexallee Iepel 3aKpHBaeMbBM BOpOTaMM 3IOaHMeM, Tak
UTO BOBMOXHO OCOOEHHO KOMIIAKTHOE OIIeprpOBaHMEe BOPOTHEM I[IOJIOTHOM.

K omnmMcaHHEIM CEeKIMOHHEIM BOpPOTaM Ha [OpakKTUKe CTaBUTCA pPAnO
TpeOORAHUM .

Bo-TepBHX, IOOJDKHA MMEeThBCHS BO3MOXHOCTE IIOJIHOTO M HaIOeXHOTO
3aKPHTUA BOpOTaMM JieXalleT'o II03alM HMX I[IPOCTpaHCTBa. B OTKPHTOM
IIOJIOXEHMM BOPOTa MOOJDKHEL OCBOOOXIATE Haubojlee MUPOKUM BO3BMOXHEI
CTeHOBOM IIpOeM B CBeTY.

XejaTesbHa Takxe HeOoJbIad BHCOTa NIaleHMs, T.e. HaMMeHbllee
BO3MOXHOE pPacCTOAHME MeXIy BepXHMM KpaeM CTEeHOBOTO IIpoeMa Hu
IIOTOJIKOM 3aKpHEBaeMOI'O [IPOCTPpaHCTBa. B YaCcTHOCTM, Y MCIIOJb3YEMHX
YaCcTHHEM of0pas3oM TapaxXel BO3MOXHO HajMuue TpeBOBaHMA BHIIOJHEHUS
CTEHOBOTO IIpOeMa, BHCOTa KOTOPOT'O I[IOUTM COOTBETCTBYET BHCOTE
IIOMEMEHN S .

PasHrle Tpe®OBaHMUSA CTaBATCA TakKXe K KMHeMaTHUeCKUMM CBOMCTBAaM
BOPOTHOT'O IIOJIOTHa IIpM er'o IOBWXEHUMM M3 OTKPHETOI'O B 3aKpPHTOE
[IOJIOXEHME . OTO IOBWXKEHMe IOJDKHO OCYHWEeCTBJIATHLCHA KaK MOXHO OHCTpee,
IpM DSTOM paIuyCc OyTooBpa3HOT'O CeTMeHTa HalpaBJIAKIEN HABJISeTCS
OTPaHUUMBAKIMM IJI CKOPOCTM. HeobxomouMM KakK MOXHO ©OoJiee JIeTKUM
XOO IOBMXeHMS BOPOTHOTO IIOJIOTHA.

B cBa3M Cc »sTuMM TpeBOBaHMAMM B YPOBHE TexXHMKM ONMCaH pPAan
BO3BMOXHHX peMeHrM, HM OIHO M3 KOTOPHX, OOHAKO, He BHIIOJHAET BCel
COBOKYIIHOCTK Tpeb®oBaHUMN.

0719 OOCTWXeHMS YIOOBJIETBOPUTEJILHOTO 3aKpPHBAaHMA CTEHOBOTO
npoeMa B CBeTY OTIEJIbHHE 3JIEMEeHTH BOPOTHOTO IIOJIOTHa B 3BaKPHTOM
TIOJIOXEHUN NpeOnoUuTUTEeNIbLHO PacCHoJIOXEHH IPVIMEPHO B OHOM
IIJIOCKOCTM. B YacTHOCTM, OTCTAaKMUM OPpY IOBMXEHUM 3aKPHTUA DJIEMEeHT
BOPOTHOTO TIOJIOTHA, KOTOPHM TakKXe Ha3HBaeTCHad BEPXHUM BJIEMEeHTOM
BOPOTHOTO TIIOJIOTHaA, ¥ PAaCHOJIOXKEHHHE IO HUMM 5SJIEMEHTH BOPOTHOTO
IOJIOTHa JOOJDKHHEL JIeXaThk B OIOHOM IIJIOCKOCTM. UTOOH B OTKPHTOM
TIOJIOKEHUNM OCRBROOOXIAJNICA Haubojiee MUPOKUN BO3MOXHHEIN CTEHOBOM MIpOeM
B CBeTy, OTCTalkmMi [OpY »OBWXEHUM OTKPHTUS BJIEMEHT BOPOTHOTO
IIOJIOTHA, KOTOPHM TakKXe Ha3HBaeTCsd HWKHMM 3JIEMEHTOM BOPOTHOTO
IIOJIOTHa, HOOJDKEH B HaMMeEHBIIeM BO3MOXHOWM CTeleHM BIOaBaThbCHad B
CTeHOBOM IIpoeM B CBeTy.

B Cllydae, eCJIn pPasMepEH SaKPEBaeMOI'O BOPOTHEM IIOJIOTHOM



IpoCTPaHCcTBa [I0O3BOJIART, TO sTa neJb npoue BCETO MOXET
OOCTHUI'aTECA IIyTeM IIOJIHOT'O PacIlOJIOXeHUS OyTrooOpas3HOI'O CeIMeHTa
HanpaBJgapmen B obJjlacTn nameHud CTEeHOBOTO npoema, u
TOPMBOHTAJBHEN M BepPTUKAJLHEM CeTMeHT HalpaBJdollel MMelT KaXIBEM
II0 MEHBIIEMW Mepe IJMHY OOmeM BECOTH BOPOTHOTO IIOJIOTHa. Torza B
3aKPBITEIX [IOJIOXKEHM AX BOPOTHOTO IIOJIOTHA OTIeJIbHEE BJIEMEeHTH
BOPOTHOTO IIOJIOTHA MOTYT OHTB PAacCIOJIOXEeHE B OINHOM IIJIOCKOCTM OPYT
Hagl HOpyT'OM ¥ TIIOJIHOCTBI 3aKpHBaTh CTEHOBOM IIpoeM B CBeTy. B
OTKPLHITOM IIOJIOXKEHNM BCE DBJIEMEHTE BOPOTHOI'O IIOJIOTHA MOTYT OHTH
PAaCIIOJIOXKEHH B TOPMBOHTAJBHOM CeTMeHTe HallpaBJidwlel, ©Ojaronapsa
yeMy CTEHOBOM TIIpoeM B CBeTy I[IOJIHOCTBK OCBOOOXIaeTCH. Ha
IpakTMUKe, B YaCTHOCTM Yy Tapaxel, TpeOyeMele BHICOTH BCTpauMBaHUA U
TJIyOMHE BCTpauMBaHMA TaKOM CUCTeMH HalpaBJgomyx He oOeclieueHH.
TaxkXxe BOPOTHOE IIOJIOTHO, IIOJHOCTBI PAaCIOJIOXKEeHHOE B  OTKPHTOM
[IOJIOKEHUM I[I0 TOPMBOHTAJIM, 3HAUUTEJIBHO 3aTpyOHAeT Hadajio Ipollecca
3aKpETMA. Ha HeNOOBMXHO PacCIOJIOKEeHHOE I[I0 TOPUBOHTAJIM BOPOTHOE
IIOJIOTHO npu HauaJjie OBVXEeHUN 3aKPHTUA OOJIDKEH 0eliCTBOBATH
HayvaJIbHHM I[IYCKOBOM MOMEHT. OTOT MOMEHT CJYyXUT IJg Haudaja
OBVWXKEHMS HWXHEIO Kpas BOPOTHOI'O IIOJIOTHA IIO BepTHUKaIM, IoKa
PAaCIOJIOXEHHHM 1o BepTUKaJIM  y4daCTOK BOPOTHOTO [IOJIOTHA He
OOCTUITHET OIpeneJIeHHOTO MUHVMAaJIEHOT'O VIMIIyJIBCa, Tak UTOOH
OBIVXEeHUE 3aKPEITUSL BOPOTHOTO IIOJIOTHAa MOTJIO OCYWeCTBJIATLCA
CaMOCTOATEeJIbHO 3a CuUueT CMJIEL TAXeCcTH, ©0e3 TallbHeMmeTo BO3OeMCTBUA
BHEMHETOC YyCUIIMA. ECIM BOPOTHOE IIOJIOTHO IIOJHOCTBI PAaCIOJIOXKEHO IIO
TOPMBOHTAJIM, TO Tpeb®yeMel HadaJlbHHM [IYCKOBOM MOMEHT MaKcHuMaJleH,
M, KaK TIpaBWJIO, HeOoOBXOOMMO IOOIOJHUTEJIFHOe YCTPOMCTBO, KOTOpOe
HauyHaeT IOBWXeHMEe 3aKpHTUA I[IPpM BO3IEVWCTBUM YCUJIMSA Ha BOPOTHOE
IIOJIOTHO .

IO1sa pemeHusa sTou npobjemu B DE 101 01 560 Al, a Taxxe B US
2,651,360 pacKpHTO CHOBMXHOE YCTPOMCTRO, KOTOpPOe MHULMMPYET U
IOOIEPXMBAET IBWKeHME 3aKpPHTUSA BOPOTHOTO IMIOJIOTHA IIPU BO3OeWMCTBUU
YCUIIMA Ha BEPXHUM Kpall BepXHeTO DJIeMeHTa BOPOTHOTO IIOJIOTHa. US
2,651,360 pPackKpHBaeT TakKxe CIOBIMXHOE YCTPOMCTRBO, MMepIee
IPYXUMHHEM 3SJIEMEHT, XeCTKO CBHA3aHHOEe C BepxXHUMM KpaeM BepxXHeTo
3JIeMeHTa BOPOTHOTO IIOJIOTHa. KpoMe TOTO, B5TO CIOBWKHOE YCTPOMCTERO

OODHOBPEMEHHO CBA3aAaHO C TATOBEIM CpelICTBOM, COe€eIVMHEHHEM C HMXHVM



KpaeM HWKHEeTO BSJIEMEeHTa BOPOTHOT'O IIOJIOTHA, KOTOpoe IIOOHMMAaeT
BOPOTHOE TIIOJIOTHO W3 3aKPHTOI'O IIOJIOXKEHMS B OTKPHTOE I[IOJIOXKEHME.
STa KOHCTPYKIMA TpebyeT CJIOXHOT'O MOHTaXa u NPOIJIEHU A
TOPM30HTAJIEHOTO cCerMeHTa HalpaBJgKmeN, UTOOH MOXHO OBLIIO
IIOMECTUTL B HeM CIOBWXHOE YCTPOWMCTBO.

CLuY| IpoBJIEMEL YaCTUUHO pemawnTCcd c [TOMOIIL 0 COBVXHOTO
yCcTpoMCcTBa, omImcaHHoro B DE 101 01 560 Al, xoTopoe He COeIMHeHO
HEMNOOBMXHO C BEPXHUM BJIEMEHTOM BOPOTHOTO IIOJIOTHA, & MOXET TOJIBKO
OpuUKJageeaTbCAa K HeMy. KoHcTpykuma DE 101 01 560 Al, B oTjauuue
OT KOHCTpykuum US 2,651,360, obecrneumBaeT BO3MOXHOCTL IIPOCTOIO
MOHTaxa U TpebyeT 0o0Jiee KOPOTKOTO TOPUIOHTAJILHOT'O CeIMeHTa
HanpapBJjggawomer. OODHakKoO B TOM M OPYTOM CJydYafax MOJ4 BCTpaMBaHUA
BOPOT TpeByeTcsa OOMNOJIHUTEJILHHIM mal MOHTaXa .

IOpyrasa npobjeMa MMeeTCs B TOM CJydyae, KoT'la mOyroofpas3HHM
CerMeHT HalpaBJfdwlel I[I0 MeHbIel Mepe UYacCTHMUHO PAacCIIOJIOXKeH B
opoeMe B CBeTy. OTa npobjieMa BO3HMKaeT, HalpuMep, ToI'na, Korna
BHICOTa IaleHMA Majla I[I0 CpaBHEHMI C paIuycoM OyToofpasHOoTo
ceTMeHTa HalpabJjgomel. 3T0 MOXeT OHTb O00YCJOBJEHO TeM, UTO IJA
3aKpPEBAeMOT O IpoCTpaHCTBa HeobOxoOouMa BoJsbmasd, BEICOKA A 1o
CpaBHeHMID C ero ofmeM BHCOTOM IIPOXOOHAaS BHCOTa, M IIPU STOM
BHICOTAa IaleHMA MaJa. Takxe yBeJMUeHMe palunyca OyT'ooOpasHOTo
ceTMeHTa HalpaBJjifgwolel, BCJIeICTBMe KOTOPOI'0O CTAaHOBUTCS BO3MOXHA
foJjlee BECOKasa CKOPOCTB BOPOTHOTO IIOJIOTHa IHOpM  IOBWXEHUU U3
OTKPEITOTO B B3akKpPHTOE IIOJIOKEHME WMIM MCIyCKaHMe MellaKnmero IIIyMa,
MOXeT IIPMBOIMTL K II0 MeHbllel Mepe UYacTUUYHOMY PAaCIIOJIOXKeHUIO
oOyroo®pa3HOoTo CceIrMeHTa HalpaBJjdgomel B IOIpoeMe B cBeTy. Torma
npobjeMa 3aKJInyaeTCcH, B TOM  UMCIE, B  IOOCTWXEHMM  IIOJIHOTO
3aKPEBaAHMA CTEHOBOTO I[IpOeMa B CBETY B 3aKPHETOM IIOJIOXEHUN .

019 pemeHud o5STOM nOpodieMmul WO 97/42387 m EP 0 897 448 Bl
PaCKpPHEBAKT BOPOTHOE [IOJIOTHO, VMEeKIe e TIOBOPOTHEIM pedUar,
PAacCIIOJIOXEHHH Ha  BepxHeM Kpae BepxHeT'0 BJIeMeHTa  BOPOTHOTO
[IOJIOTHA. B 3aKpPETOM IIOJIOXEHUM BOPOTHOTO I[IOJIOTHA PAaCIIOJIOXEeHHEE Ha
BEPXHEM Kpae BJIeMeHTa BOPOTHOTO IIOJIOTHAa HalpaBJAgKIME POJIMKU
PAacCIIOJIOXEeHE B IOyTrood®pa3HOM cerMeHTe HalpabJjgwomel. CleloBaTeJbHO,
BEepXHUM 2JIeMeHT BOPOTHOIO IIOJIOTHA He pPacloJIoXeH B TOM  Xe

IIJIOCKOCTH, uTo u PacCIIOJIOXEeHHEEe 1010 HVIM SJIEMEHTEL BOPOTHOTIO



IIOJIOTHA, a HaKJOHeH OTHOCUTEJILHO 5STOM IIJOCKOCTM. IIOBOPOTHHM
pEUar IIO3BOJISET, TakMM oOpasoM, HAKJIOHATL BEpPXHUM  DJIEMeHT
BOPOTHOTO [IOJIOTHA OTHOCUTEJIBHO HalpaBJIARMINX POJIMKOB K
BepTUKaJLHOM  IIJIOCKOCTH, TaK UYTO B 3aKPHTOM IIOJIOXEHUM  BCe
2JIEMEeHTH BOPOTHOTO IIOJIOTHa MOTYT OBTHB PAacCOOJIOXKEeHH B  OIOHOM
[IJIOCKOCTH .

TakoM IIOBOPOTHEM pHUATD PacKpHT Takxe B DE 10 2005 043 229
Al, a mTakxe B DE 10 2005 008 027 Ul ™uM CIOYyXMT YCTaHOBOUHEBM
pRYUaToM IJIA IIepPeCTaHOBKM MEeXIOY 3aKPHTHM IIOJIOKEHMEM U IIOBEPHYTHEM
[IOJIOXEHNVEM, B KOTOPOM BEPXHUM SJIEMEHT BOPOTHOTO IIOJIOTHAa IIOBEPHYT
BHYTPE K IOyTroofpa3HOMy CeI'MeHTy Halpabjagwomel. US 5,846,127 Takxe
PacKphHBaeT CEeKIMOHHEE BOpPOTa, MMeKIMVe TaKoM IIOBOPOTHHM peUAT.

IpyTI'ylo BO3MOXHOCTE IOOCTWKEHUS IIOJIHOTO 3aKphBaHMA CTEHOBOTIO
npoeMa IIPM HM3KOM BHCOTe IaleHMs »OaeT CUCcTeMa HalpaBJISoMUX,
packpuTass B DE 101 01 560 Al. Y 5TOM CHUCTEeMH HaIpaBJALMIMUX Ham
TOPUBOHTAJLHEM CeI'MeHTOM HallpaBJIglIel B HalpaBJIeHUM CUJIE TSXKeCTU
PACIIOJIOXEeH BTOPOM TOPMI3OHTAJILHEM CeTIMeHT HalpaBJdomer. 2TOoT
BTOPOM TOPMIOHTAJILHEI CeTMeHT HallpaBJIglmel HalpaBJIgeT TOJIbKO
BEepPXHMM  DJIEeMeHT BOPOTHOTO IIOJIOTHA UM  PAacCIOoJIOXeH B o0JlacTu
nageHus. PacrioJIOXKeHHEM Ha  BepxHeM  Kpae BEpPXHETO 2JIeMeHTa
BOPOTHOTO IIOJIOTHA HaNpaBJLOMUY SJIEMEeHT B  3aKPHBITOM IIOJIOXEHUU
BOPOTHOTO IIOJIOTHA pPacloJIOXeH BO BTOPOM TIOPM3OHTAJILHOM CeTMeHTe
HaOpapBJifgwomel, TakK UTO HWKHMM Kpall BepxHero SJIeMeHTa BOPOTHOTO
IIOJIOTHA PACIOJIOXEeH B OIOHOM IJIOCKOCTM C HaxXOOAMMMCS II00 HUM
2JIEMEHTOM BOPOTHOTO IOJIOTHa. OIHakKO BSTa CUCTeMa HallpaBJISKMUX,
Ha3HBaeMasa Takxe (QYPHUTYPOM  HM3KOTO IadeHUs, TpebyeT IBYX
TOPM3OHTAJILHEIX CeTMeHTOBR HalpaBJdpmel ¥ [IOSTOMY TPyIOOeMKa B
MOHTAaXe M COo3HaeT IOOINOJIHUTEJIBHEE PacxXOmH.

B HeKOTOPHX CJydasax HMXHUM 9DJIeMeHT BOPOTHOTO IIOJIOTHA B
OTKPHTOM IIOJIOXEHUM BIaeTCd B CTEeHOBOM IIpOeM B CBeTy. O3OTO MOXeT
OHTH, HaIpuUMep, Oo0O0YyCJIOBJIEHO TeM, UYTO, KaK TOJBKO UTO IIOSCHAJIOCH,
OyToOOpa3HEM CceTrMeHT HalpaBJjfgomey [0 MeHbIeM Mepe  YacCTUYHO
PacIioJIOXeH B CTEeHOBOM IIpOEeMe B CBeTy, U -IJMHa TOPM30HTAJIBEHOTO
ceTMeHTa HalpaBJgKpMel Kopoue BHCOTHEH BOPOTHOTO IIOJIOTHa. HO B5To
PacIoJIOXeHre MOXeT OHTb Takxe o00OyCJIOBJIEHO TeM, UYTO CHCTeMa

TAT'OBEIX CpelCTB, BEHIIIOJIHEHHAaA IJIA TIIoObeMa CeKIVMOHHEX BOPOT U3



3aKPEITOTO IIOJIOKEHMA B OTKPHTOE IIOJIOXKEHME, He MOXeT IIOJIHOCTEIO
IOOHMMATE HWKHUNM 3JIEMEHT BOPOTHOTO TIIOJIOTHA B TOPU30OHTAJIBHYO
IIJIOCKOCTE . Takaaga cucTeMa TATOBEX CpenOCcTB COCTOMT, B ofOmeM
clydae, W3 TAI'OBOI'O CpenCTBa, HalpuMep, B BUIe TAOBOI'O Tpoca
WM TATOBOM LelM, KOTOpPOEe OIHMM CRBOMM KOHIIOM COEIMHEeHO C HIWKHUM
KpaeM HWXHeI'O BJIeMeHTa BOPOTHOI'O IIOJIOTHA, a OpyTroM KOHell
KOTOPOTO Uepes HampaBJgomye u/muiamM oOBOOHEE OJIOKM CBS3aH C
TATOBEIM MexXaHM3MOM. HampaBidgomue /vy o0OBOIHHE OJIOKM B OOmeM
ciydae PacCIioJIOXKEHEL non IIOTOJIKOM, n n3-3a 3TOTO Takoe
PacIoJIOXKeHMe IIO3BOJIAET IIOJIHOCTBK I[IOOHMMATL BOPOTHOE IIOJIOTHO B
TOPMBOHTAJIBHYD IIJIOCKOCTE. HIKHUNM Kpall HWXHEeTO BJIeMeHTa BOPOTHOTO
[IOJIOTHA, Kak [OpaBWiIoO, PacIoJIOXeH B  OyrooOpas3HOM  CeI'MeHTe
HaopaBJjgpmey ¥ OJOKMPYeT HeKOTOopykl o00JlacTb CTeHOBOTO IIpoeMa B
cBeTy. HO BOpPOTHOe IOJIOTHO MOXeT BIaBaTbCSd B CTEHOBOM IIpOeM B
CBeTy U HaMepeHHO, 0JIA YMEeHbIIeHU D TpedyeMoTo HauvaJIbHOT'O
IyCKOBOT'O MOMEHTa IIpM Hauajle IOBWXEHMA OTKPHETHA, HO IIpUYeM U B
STOM CJiy¥Yae IIPUXOOUTCHA MUPUTBCA C HeXeJlaTeJIbHBEIM yYMeHBbIIeHMEM
CTEeHOBOTO IIpoeMa B CBeTY.

IOsa pemeHusa 2ToM nOpobjeMel Fr 2 694 331 Al pacKpeBaeT BTOPOM
BEepTHUKAJBHEM CeTMeHT HalpaBJadomel, KOTOpHM BemeT B 00JacTb
nameHMsa, dYTOOH BBOIOUTEL B 0O0JacTh HadeHMI HaOpaBJISOIWM DJIEMeHT,
3aKperJIeHHEM Ha HWKHeM Kpae HIWKHeI'o CceTMeHTa HalpaBJjdomel. Ipu
5TOM OITMMAJILHO OCBOOOXIDaeTCa CTEHOBOM IpoeM B CBeTy. OOHAKO Tak
KakK HWXHMM DJIEMEeHT BOPOTHOTO IMOJIOTHa MOBMXETCHS K TOPUBOHTAJILHOM
IIJIOCKOCTHM, DTa KOHCTPYKUUA TpebyeT OOJBIIETO Ha4YaJIbHOT'O IIYyCKOBOTO
MOMEHTA IOJIg Hadajla OBWXeHUS 3BaKpPHETUA.

IpyToe pelleHMe B5TOM NOpoBJIeMH NIPeNoCTaBJISeTCSa C IIOMOUBI
CEeKUMOHHHX BOPOT, packpeTex B EP 1 467 052 Al. V paCKpHTHX B
5TOM JIOKYMEHTe CeKIUMOHHEIX BOPOT HWKHMM Kpall HWKHeTO B3JIeMeHTa
BOPOTHOTO [IOJIOTHA C KaXIOo¥  CTOPOHH  MapHUPHO CoOeIVHEH C
HallpaBJIAKMMM SJIeMeHTOM. Ha HalpaBJIgplleM BSJIEMEHTe CO CTOPOHH,
ofpalmeHHOM K  3aKpHBaeMOMy IIPOCTPaHCTBY, 3aKpeIJIeHO  TAT'0BOe
cpencTBO. Kaxmoeli M3 D2THUX HaOpaBJAKIMX SJEMEeHTOB MMeeT MORa
XOLOBEX  POJMKA, KOTOPEHE  HalpaBJIAKRTCSa B  HalpaBJIARIUX. IOia
lepeBOda BOPOTHOT'O IIOJIOTHa W3 3aKPHTOI'O I[IOJIOXKEHMA B OTKPHETOE

IIOJIOXEeHME TAT'OBOe CpeIlCTBO TAHeT BOPOTHOEe IIOJIOTHO BBeEepPX. HpM



OOCTMXEHUM OTKPEITOI'O IIOJIOXKEHMA HalpaBJIdIMe POJIMKM PAaCIOJIOXEHEL B
OyTroo0pa3HOM CerMeHTe HalpaBJgaome. Bcriencreue MapPHUPHOTO
COeOMHEHMI MeXIy HalpaBJdnlMM 3JIEMEHTOM M HIMWKHMM KpaeM HWKHEeTO
3JIeMeHTa BOPOTHOTO IIOJIOTHa STOT HWKHMM Kpall HaKJOHSAEeTCSa B
OTKPEITOM IIOJIOXKEHMM B HaAIIpaBJIEHWM CUJIEL TAXeCTUM BHU3. Bciencreue
B3aMMOINENCTBUSA TATOBOTO CpPelCcTBa M MapHUPHO COEIMHEHHOTO C
HIDKHMM SJIEMEHTOM BOPOTHOTO IIOJIOTHA HalpaBJIAKIKM 2JIEMEHTOM HIIKHUN
Kpall HWXHeI'O »JIeMeHTa BOPOTHOI'O IIOJIOTHa MOXeT OCOOEHHO IaJlekKo
IogHMMaTLCA BBepx. OOHaAKO TaK KaK HWKHUNM Kpall HMXHETIO DJIeMeHTa
BOPOTHOTO IIOJIOTHa Yy STOM KOHCTPYKUMM HAaKJIOHSAEeTCS BHU3, CTEeHOBOMU
[IpoeM B CBeTy OCBOOOXIOaeTCHd He OITUMAJILHO.

Beuny »sTHX OpobijieM B YPOBHE TeXHMKM, B OCHOBEe HACTOLAIEIO
n300peTeHnud JIEXUT 3amada, YCOBEPIEHCTBOBATE TPaOULMOHHEE
CEeKUMOHHEE BOpOTa TaKMM obpasomM, UTOOH YIIYUIMIIMCh 17924
KMHeMaTudYeCcKue CBOMICTBa ¥  CHUBWUIUCH TpeOOBaHMUA K  pasMepy
3aKpEBaeMoI'o MIPOCTPaHCTBa.

B COOTBETCTBMM C M300peTeHMeM 33alada pelaeTcd TaKMM
oBpasoM, YTO HWKHMM B BaKPHTOM IIOJIOXEHUM M OTCTAalMUM IPU IOIOBeEME
Kpa¥ BOPOTHOTO IOJIOTHa IIPU OOCTMXEHUM OTKPHITOTO IIOJIOXEHUS MOXET
IIOOHMMATBLCA OTOEJIBHO I[IYTeM OBWXEHMI IIOBOpPOTa HWKHEeTO DBJIeMeHTa
BOPOTHOTO IIOJIOTHA, MMEKIEeIlo 5STOT Kpal, OTHOCUTEeJIBHO BJIeMeHTa
BOPOTHOTO [IOJIOTHA, PaCIOJIOXEHHOTO B 3aKPETOM IIOJIOXEHUN
IPVMMEHUTEJILHO K 3alaHHOM TpaeKTOpPMM BHIIE HEeTO.

B ocHOBe wu3z00peTeHUA JEXUT TOT OOHaApPyXeHHHM GaKT, UYTO IIpU
OTHOeJIbEHOM  IIOoOBeMe OTCTaKnmero npu OBVXEeHUU OTKPLEITHUA Kpa4d
BOPOTHOT'O I[IOJIOTHA I[IPM OOCTMXEHUM OTKPHETOI'O IIOJIOKEHMA B OTKPHTOM
TIOJIOKEHUNM MOXeT OCBOOOXIDaThCcHa 00Jiee MUPOKMM CTEHOBOM IIpOoeM B
CBeTy, UYeM Y TPaIMUMOHHHEX CeKIMOHHEIX BOpPOT. Torma HWKHUM Kpaln
BOPOTHOTO IIOJIOTHa MeHbIle BIHaeTCd B CTEHOBOM IpOeM B CBeTY, UYeM
5TO INPOUCXOIUT Yy TPAIMLUMOHHEIX CEKLUMOHHEX BOpOoT. TeM CaMbM
IpOXOIOHad BEICOTa CTEHOBOTO IIpOeMa B OTKPHTOM IIOJIOKEHUM BOPOTHOI'O
[IOJIOTHA YBeJIMUMBAETCH.

Takxe vy HOpenjaraeMelx M300peTeHMeM BOPOT, B OTJMUME OT
TPaOULUMOHHEIX BOPOT, IIPM OIOMHAKOBOM 3alaHHOM OCBOOOXIEHUM IIpOoeMa
B CBeTy MOXEeT MCIOJIBE30BaThLCA IOyTooOpasHHM CeTMeHT HallpaBJgKoIel,

VMemry OoJbIMM padnyC. 9TO IIO3BOJISET IIOJIYUUTL Oojee OLHICTpOe u



MeHee MyMHOe IBMXeHVEe BOPOTHOTO IIOJIOTHA.

lajee omnepexawomyy OPU  OBWKEHUM  OTKPHTHUA/OTCTARMUY  IpU
OBMXEHVM 3aKpHTUA BSJIEMEeHT BOPOTHOTO IIOJIOTHA Ha3HBaeTCsd «BEepXHUM
3JIeMEHTOM BOPOTHOTO TOJIOTHA . OTcTanmmi npu OBVXEeHUN
OTKPHTUA/OIlepeXanmuil NPpY OBWKEHUM SaKPHTUS BJIEMEHT BOPOTHOTO
IIOJIOTHA Has3HBaeTCHa «HWXKHUM BSJIEMEHTOM BOPOTHOTO IMOJIOTHa». BEcjau
MeXIy BepXHMM U HWKHYM B3JIEMEHTOM BOPOTHOTO IIOJIOTHA PaclloJIOXeHH
opyrue BJIEMEHTH BOPOTHOTO TIOJIOTHA, TO OHU Ha3HBALTCA
KIIPOMEXYTOUHEIMY 3JIEMEHTaMM> .

Y mOpenjlaTaeMbx M300peTeHMeM CeKIMOHHHEX BOPOT HWKHUM Kpau
HMXHEeTO BJIeMeHTa BOPOTHOTO IIOJIOTHA IIPM IOOCTWXEeHUM OTKPHTOTIO
IIOJIOXEeHUS He CcJelyeT 3alaHHOM TpaeKTOopUM, KOTOPYK OIMCHBAaeT IIO
MeHbIIeM Mepe OIMH M3 IIPOMeXyTOUHHX SJIEMeHTOR IIpM IIlepexome U3
3aKPETOTO IIOJIOXEHMS B OTKPHTOEe IIOJIOXEeHME, a HIWKHUM Kpall HWKHEeTO
3JIEMEHTa BOPOTHOT'O IIOJIOTHA IIPM OOCTMXEHUM OTKPHTOTO IIOJIOXKEHUS
MOXeT INOIDHMMATLCS OTHEeJIbHO, B OTJIMUME OT PAaCIOJIOXEHHHX BBIIE HETO
3JIEMEHTOB BOPOTHOT'O IIOJIOTHA. HWKHMM DJIeMeHT BOPOTHOTO IIOJIOTHA
MOXeT, TakuM o6pasoM, IOBUIaTbCSa B HalpaBJEeHUM IIJIOCKOCTH, B
KOTOPOM PAaCIIOJIOXEHE II0 MEHBLIIeNM Mepe IIPOMEXYTOUHHE SJIEMEHTH. JITa
IJIOCKOCTE PAacIloJIOXeHa BHIIe UYeJIOBEUeCKOT'O pocTa. ITa IIJIOCKOCTDH
MOXeT  ObBTh NPUMEPHO IIapalJIeJIbHOM  TOPMS3OHTAJILHOM  IJIOCKOCTH.
HuxkHMM SJIeMeHT BOPOTHOTO IIOJIOTHA MOXET OHTHL B OTKPHTOM IIOJIOXEHUN
IIOJIHOCTBI PACIIOJIOKEH B IIJIOCKOCTM IPOMEXYTOUHHX SJIEMEHTOB, WU
MOXEeT TIPYM STOM IIOJIHOCTBIO JeXxaTh B oOJacTy TIIajaeHus. I[Ipyu 2ToM
CTEHOBOM TIIpOEeM B CBEeTy IOJIHOCTBID OCBOOOXIeH. HO HWXHMM Kpan
HMKHEeTO BJIeMeHTa BOPOTHOTO IIOJIOTHA MOXeT Takxe OJOKMPOBATH
HeKOoTOpyl 0BJIaCTh CTEHOBOTO IIpOeMa B CBeTy.

Takxe Biaronmap4d OTIeJILHO IO IHVIMAa EMOMY Kpamn MOXeT
co3IaBaThbCad HeOOXOOMMHIM IJIS Havajla OBWXEeHMS 3aKPHTUSA HadaJlbHBIM
IIyCKOBOM MOMEHT. B OTKPHTOM TIOJIOXEHUM BOPOTHOTO IIOJIOTHA DSTOT
OTIeJIbHO T[OIOHMMAaeMBl Kpal HWKHeTo BSJIeMeHTa BOPOTHOTO IIOJIOTHA
MOOHAT  JaJjiblle 10 CPpaBHEHMI C  HWKHMM  KpaeM  TPpalWIIMOHHBX
CeKIMOHHEX BOPOT. 5Ta MOONOJHUTEeJLHAad TOTeHIMaJlbHad BHepTud IIpHU
mepexome B 3BaKpHTOoe IIOJIOXeHMe Mpeobpal’syeTcs B IOMNOJHUTEJLHYIO
KMHETUUECKYID DHepruio, OJjaromapsd uYeMy MOXeT ofJerdaTbcsa W/Wian

CTAaHOBMTECA BOSMOXHEM Ha4daJIO IOBMXEHMA 3aKPHEHTMA.



B OIOHOM U3 BapMaHTOB OCYMECTBJIEHMI M300peTeHus BOPOTa MMET
nepBoe YCTPOMCTBO HAaTSATa, BHTECHAOIee OTIEJBHO IIONHMMAEMEIM Kpan
HIKHETO DJIeMeHTa BOPOTHOTO IIOJIOTHAa I[PV IIepexole W3 OTKPHTOTO
[IOJIOXEHVSA B 3aKPHTOEe IIOJIOXKEeHMVEe B 3alaHHYlD TpaeKTopuio. Biaromaps
STOMYy  MOXET IOCTHUTATbCS  KOHTPOJMPYeMoe  IOBWXEHMEe  BOPOTHOTO
[IOJIOTHA IIPU Iepexole M3 OTKPHTOTO IIOJIOXKEHMS B 3aKpPHTOEe II0JIOXeHMEe
10 BamaHHOM TpaekTopuu. Kpome TOToO, IIepBOe YCTPOMCTBO HaTATa
MOXET CIOCOOCTBOBATH COBIOAHUI HEeOOXOIMMOTO IJIS Havajla OBWKEeHUS
BaKPHITMUA HAYaJbHOTO IIYCKOBOT'O MOMEHTa, TaK Kak OHO BHTECHSAET
HIKHMY Kpal BOPOTHOT'O IIOJIOTHA B HalpaBJIEHUM 3alaHHOW TpaeKTOPUM.
[lepBOE YCTPOMCTBO HaTAT'a MOXeT OHBTH PAacCIOJIOKEHO Ha HIWKHEM Kpae
HIKHETO BJIeMeHTa BOPOTHOTO IIOJIOTHa. HOo OHO MOXeT OBTbH Takxe
PacIoJIOXeHO B IPYTOM MeCTe CeKLUMOHHHX BOPOT.

Ipyro¥ mnpenjaraeMblll M300peTeHMeM  BapMaHT  OCYMeCTBJIEHUS
BOPOT OTJIMYUAETCS TeM, UYTO B SBaKPHTOM IIOJIOXKEHMM BOPOTHOTO IIOJIOTHA
BTOpOe YCTPOMCTBO HaTAT'a I[IPOTUBOIENCTBYET IBMKEHMIO OTIEJILHO
[IOIHYMAaEeMOT'O Kpasd B HalpaBJIeHUN, OPTOTOHAJILHOM  IIJIOCKOCTU
BOPOTHOTO IIOJIOTHA. O3TO BTOpPOe YCTPOMCTBO HAaTAT'a MOXET IIpUM STOM
OLTL TaKKM Xe, KaK ¥ IIepBOoe YCTPOMCTBO HaTATa. HO OHO MOXeT OHTb
TakXe OTJIMUHHEM OT IIePBOTO YCTPOMCTBAa HaTATa. BTOpoe YCTPOMCTBO
HaTAaTa MOXeT OHBTH PAacCIOJIOKEHO Ha HIWKHEM Kpae HWKHeTro DJIeMeHTa
BOPOTHOTO IIOJIOTHA. HO OHO MOXeT OHBTH TakXe PacIoJIOXEeHO B IPYyTOn
oBJIaCcTM IMOJIOTHA CEeKIMOHHEX BOpOoT. C IIOMOmBI BTOPOTO YCTPOMCTBA
HaTATa MOXeT IOCTHUTATbCHA YIOOBJIETBOPUTEJLHOE 3aKpHBaHME HIWKHEN
oBJlacTM CTEeHOBOTO IIpoeMa B CBeTy. B UaCcTHOCTM, BTOpPOEe YCTPOMCTBO
HaTATa MOXeT IMIPOTUMBONEMCTBOBATL HACUJILCTBEHHOMY MOBIKEHUIO HIUKHETO
Kpasd HIDKHET O BJIeMeHTa BOPOTHOTO IOJIOTHA B HalpaBJIEHUNA,
OPTOTOHAJNILHOM ILJIOCKOCTM BOPOTHOTO IIOJIOTHA, UTO [PEeNsSTCTBYET
oBpa30BaHMiD 3a30pa MeXIy D2JIEMeHTOM BOPOTHOTO IIOJIOTHA ¥ CTEeHOM.
Bilaromapsd S9TOMY MOXET YIIYUNAaTbLCA 3amMTa OT B3JIoMa IIPOCTPaHCTBa,
BaKPHITOTO CEeKIIMOHHBIMH/ BOPOTaMHA . JOMOJIHUTEeJIBHO BO3MOXHO
NPOTVBONENCTBME, HAIpP., OCYIMECTBJISEMOMY BETPOM IBWKEHMIO HIUKHETO
BJIeMEeHTa BOPOTHOTO IIOJIOTHA B  HaNpaBJIEeHUM,  I[IePIeHIUKYJIJISPHOM
CTEHOBOMY IIPOEMYy, M CBSI3aHHOMY C HMM MCIIYCKaHMWIO IIyMa .

[lpenjaraeMele U300peTeHMEM BOpOTa MOTYT HANpPaBJIATLCS IO

3amaHHoOM TpaeKTopnMm C IIOMOI B CHMCTEeMEBL HallpaBJIAKINX . Cucrema
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HaTIpaBJIA0INX MOXeT mpu 3TOM VMEeTh oBe HapaBJgLIMeE,
PacIioJIOXeHHEIE Ha IIPOTHMBOIOJOXHEX Kpasgx BOPOTHOTO IIOJIOTHA, WU
Kaxnasd HalpaBJAwomasg MOXeT ¥WMeTh I[I0 MeHblleM Mepe TI0 OIHOMY
BEepPTUKAJbHOMY cerMeHTYy HamnpaBJgomen, IPOXOAmeMy IPpUMEPHO
napaljiiejlbHO HalpaBJIeHUI CUJIE TSXeCTM, I[10 MeHbIer Mepe OIHOMY
CeTMeHTY HalpaBJidomelr, OPOoXOondlleMy BHIIe UYeJIOBeUeCcKOoTO pPocTa,
OpellouTUTesILHO IIPYMMEPHO B TOPM3OHTAJILHOM HallpaBJIeHUM, a TakKxe
IO MeHblle¥ Mepe OIHOMY HIOyTooBpa3HOMYy CeTMeHTy HalpaBJigilel,
coeIMHAKMEMY OpyI C IPYI'OM BepTHKAJILHEM M [IPOXONAMMY  BHIIE
YeJIOBEUECKOTO POCTa CeTMeHT HallpaBJjgomelt. CeTrMeHT HalpaBJidomei,
IPOXOOANMY BHIIE YeJIOBeUYeCcKOT'O pPocTa, U »OyrooOpasHBEM CeI'MEeHT
HalpaBJjgpmey MOoT'yT OHBTHL BHIIOJIHEHH OTHOEJILHO IOpyI' OT HApyra. Ho
CeTMeHT HalpabJjidollel, OIPOXOIANUM BHIIe UYeJIOBeUeCKOI'O pocTa, Wu
oyroo®pasHEM CeTMeHT HalpaBjdomel MOTyT OBTH TakKXe BHIIOJIHEHH
HeJbHO. CeTrMeHT HalpabJjdolel, OIPpOXONAmMM BHIIE UeJIOBEUECKOTIO

pocTa, MOXeT OHTb OPMEHTHMPOBaH IIPMMEPHO T OPM3OHTAaJIEHO. Ho oH

MOXeT TaKXe COCTaBJIATL C TOPUBOHTAJBI HEeKOTOpHM yrojg o > 0.
Takasg CcuUcCTeMa HaOpaBJgomMx DOOXOOMT OCOOeHHO Toria, KoT'ma
3aKpHBaeMOe BOPOTHHM IIOJIOTHOM IIPOCTPAHCTBO MMeeT OOJIBIYI BHCOTY,
HO MaJyln TUIyOMHY .

B 1OpyTroM BapMaHTe OCYIIECTBJIEHUS  MU300peTeHNUsd BOPOTHOE
IIOJIOTHO MOXeT HanpaBJIATLCH 1o 3amaHHoOM’ TpaeKTopPUn opu
B3aMMOIEVCTBUM CUCTEeMb HalpaBJSOIMX C PacCIOJIOXEeHHBMY Ha BOPOTHOM
[IOJIOTHE HaNpaBJSKOIMMM SJIeMeHTaMM. HamnpapJjigomue SJIEMEeHTH MOTYT
VMMETb XOIOBHE POJIMKM. Ha KaXxIoM DJIeMeHTe BOPOTHOTO IIOJIOTHA MOTYT
OHITE PACIIOJIOXKEHH IBa HANPaBJISKOIMX SJIeMeHTa. HOo Ha OOHOM BJIEMeHTE
BOPOTHOTO IIOJIOTHA MOTYT OHTE TakKXe PAaCIOJIOXKEHH OoJiblle OBYX
HalpaBJISOImUX BJIEMEHTOB . HanpapJigommue BJIEMEeHTH  MOTYT BHITE
PACIIOJIOXEHH Ha [IPOTUBOIIOJIOXHEIX OOKOBHX Kpasdgx OIOHOTO DJIeMeHTa
BOPOTHOTO IIOJIOTHA. B COOTBETCTBMM C M300peTeHMeM HallpaBJIgnlume
DJIEMEHTH MOTYT OBTH PACIOJIOXEHH B O0OJIACTM BEPXHEIO Kpas DJIeMeHTa
BOPOTHOTO IIOJIOTHA. HO OHM MOTYT OHTE TaKXe PacCIIOJIOXeHE B o00JacTu
HMXHETO Kpas SJIeMeHTa BOPOTHOTO IIOJIOTHa, WIM B JoOoM Opyron
obylacTM Ha OOKOBHX Kpafdx DJIEMEHTOB BOPOTHOI'O IIOJIOTHA.

Y npenjaraeMelX M300peTeHMeM CEeKLUMOHHEX BOPOT Ha KaxXIoM U3
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CTOPOH DJIEMEHTAa BOPOTHOTO IIOJIOTHA, MUMEKMeTro OTIAeJILHO I1OIHVMAEMBIN
Kpal, oOpalleHHHX K HalpaBJdomel, Ha HWKHEeM Kpae B»TOoTro B»JIeMeHTa
BOPOTHOTO TIIOJIOTHa MOXeT OHTH pPacloJIOXeH I[I0 MeHbIelW Mepe OIWH
HalpaBJgRMYY BJIeMeHT. Bjilaromapd 5STOMy BOPOTHOE TIIOJIOTHO MOXET
ocof®eHHO HaIOeXHO HalpaBJATbCd B BalaHHOM TpaeKTopuM. Ha BepxHeM
Kpae BsJIeMeHTa BOPOTHOTO IOJIOTHAa MOTYT BBITE PacCIIoJIOXEHH
OOIOJIHUTEeJIbHEIE  HallpaBJIAKIMEe 2JIeMeHTH. bjarolapd DSTOMYy MOXET
OOIOJIHUTEJILHO  YJyullaThbCsa  HalpaBJjleHVMe  BOPOTHOTO  IIOJIOTHA IO
3al0aHHOM TPaeKTOpUHU.

B IOpyToM BapuaHTe OCyUeCcTBJIeHUS U300peTeHusa B OTKPHTOM
IIOJIOXEHUM TIOIHUMAEMHM Kpal BJIeMeHTa BOPOTHOTO IIOJIOTHA MOXET
HaxXoOUTHLCSA B HalpaBJeHUM, I[IPOXOOAleM IIepleHIMKYJISIPHO eMy, Ha
foJibleM pPacCTOSHUM OT HalpaBJldomeIo BSJIEMEeHTa, PAacClOoJIOXKeHHOTO Ha
5TOM BJIEMEHTEe BOPOTHOTO IIOJIOTHA, YeM B 3aKPHTOM I[IOJIOXEeHUM, U
OLITEL IIOOHAT BBEepxX OTHOCHUTEJILHO HalpaBJIAomMer'o 3JieMeHTa. Tak Kak
HalpaBJIARMMY DJIeMeHT pacIloJIOXeH B CUCTeMe HalpaBJIgolMx, HUKHUN
Kpall BOPOTHOTO IIOJIOTHaA MOXeT OHThL IIpM 5STOM pPAacIOoJIOXKeH Hal
CHUCTEeMOM HalpaBJAoIMX. B ciydae, KOI'Ia PAaCIOJIOXeHHHM Ha HWKHEM
3JIeMEHTe BOPOTHOTO IIOJIOTHA HANPaBJJALINMY  S3JIEMEHT B  OTKPHTOM
IIOJIOKEHUNM  PAaCIIOJIOXeH B  Oyroofpas3HOM CeIMeHTe  HallpaBJIgKIeln,
HMKHUM — Kpal HWKHEeTOo SJIeMeHTa BOPOTHOTO IIOJIOTHA B OTKPHTOM
IIOJIOXKEHUNY MOXeT OBThL I[IOOHAT BBEepPX OTHOCUTEJBHO OyToo0pas3HOTOo
ceTMeHTa HalpaBJIgomel.

IpyTo¥  BapMaHT  OCYmMeCTBJIeHUS IIpeajlaraeMelXx M300peTeHreM
CeKUMOHHEX BOPOT OTJIMYaeTCs TeM, UYUTO OTAOeJBHO  IIOIHVMAEMEBIM
2JIeMEeHT BOPOTHOTO IIOJIOTHA COeIOMHEeH C HalpaBJIdolyM 3JIeMeHTOM C
IIOMOIIBID WMAPHWPHOM CHUCTeMil, ofecrHeuMBammely BOBMOXHOCTL W3MEeHeHUS
PacCTOAHMSA MexXOy II0 MeHbIeM Mepe OINHMM PAaCHOJIOXKEeHHHEM Ha 2TOM
2JIeMeHTe BOPOTHOTO I[IOJIOTHA HAlPaBJAKIMUM 3JIEMEHTOM W BSJIEMeHTOM
BOPOTHOTO TIIOJIOTHa. [apHMpHasd CHCTeMa I103BOoJIdeT IMOIOHMMATH HWKHUN
Kpall BOPOTHOTO TIIOJIOTHA M BO3BpamaTh STOT Kpal B I[IOJIOXeHMe, B
KOTOPOM pPacCTOAHME MeXOy HalpaBJIAKIUM B3JIEMEHTOM ¥ B2JIEMeHTOM
BOPOTHOTO TIOJIOTHA MUHMMAaJbHO.

MapHWpHaA CUCTeMa MOXeT WMMEeTbh pPacIlOoJIOXKeHHEM B DJIEeMeHTe
BOPOTHOTO  IIOJIOTHa  KPOHMTEWH. [IOBOPOTHHY  pHUYal MOXeT  OHTb

COeIIMHEH C KpOHLHTeﬁHOM C BOSMOXHOCTEIO IIOBOpPOTA. HOBOpOTHBIIZ pEar
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MOXeT OBTL COeIOMHEH C HaOpaBJISOIYM SJEMEeHTOM, PAacCIHOJIOXEeHHEM Ha
STOM DJIEMEeHTEe BOPOTHOTO IIOJIOTHA.

KpOHmMTENMH MOXEeT MMEeThL OCHOBaHME KPOHMTEeNHa, [IPOXOIAmee II10
CymecTBY TIapaJUieJIbHO IIJIOCKOCTM  BJIeMeHTa  BOPOTHOTO  IIOJIOTHA.
OCHOBaHME KPOHITEeMHa MOXeT OBTL COeIVMHEHO C BSJIEMEHTOM BOPOTHOTO
[IOJIOTHA. OTO COeIMHeHMe MOXeT OCYmMeCTBJIATHCA,  HalpuMmMep, C
[IOMOIIBID BUHTOBOTO COeIMHeHMVsa. KPOHITEeMH MOXEeT TaKXe MVMETH IIePBYIO
1 BTOPYK OOKOBYK CTEHKY KPOHIITENHa, KOTOPHE PaCIpOCTPaHATCS OT
OCHOBaHMSA KPOHITEVHa OPTOTOHAJILHO K HEeMy BBEepPX M B 3aKPHTOM
[IOJIOXEHUM  MIPOXOOAT  IIPMMEPHO B  HaOpaBJIeHUM  CUJIEL  TSKeCTH.
KpoHmTelH MoOXeT OBTL BHIIOJHEH, HalpuMep, K3 MeTajla. BOKOBHE
CTEeHKM KPOHMTeMHa M OCHOBaHMe KPOHmTelMHa MOTYT OBTL BHIIOJIHEHEH
L1eJIbHO .

B KpOHITEeNHe MOXeT IIOMemaTbCsa IIOBOPOTHHEM pHUYAT. I[IOBOPOTHHI
peHUar  MoxeT OBTHL 3akKpellyleH Ha OOKOBHEX CTeHKax KpOHmTelNHa.
KperieHrue MOXeT OCYWECTBJIATHCS C IIOMOULI CTEpPXHS, [IPOXOIAmEeIo
IPYMEPHO IIepPHeHIVKYJSIPpHO OOKOBHM CTeHKaM KpOHMTEeMHa U Mexnay
HYMM . CTepXeHb MOXeT OBTHL OIepT B BHEMKax WM OTBEPCTUSAX B
OOKOBEIX CTEeHKaxX KpoHmTelHa. CTepXeHb MOXeT OHTb  OIepT C
BOBMOXHOCTLIO BpPAMEHUIT .

STOT IMOBOPOTHEI pPHUYUAT, C BO3MOXHOCTBI I[IOBOPOTa CBSABAHHHBM C
[IOMOIIBID CTEPXHS C KPOHITEMHOM, MOXET PacClpOCTPaHATLCS OT CTEepPXHS
IO HWXHEeTO Kpas SJIEMeHTa BOPOTHOTO IIOJIOTHA. I[IOBOPOTHHIM pPHUAT
MOXeT WMeTh OCHOBaHMEe IIOBOPOTHOTO pHUara ¥ OOKOBHEHE CTEHKU
[IOBOPOTHOTO phUara. OCHOBaHME IIOBOPOTHOTO pHUYara B COCTOSHUU, B
KOTOPOM IIOBOPOTHHIM PHUAT IIOJHOCTLIO IIOMENEeH B KPOHIMTENMH, MOXEeT
npujeraTs K OCHOBAaHMI KpPOHMTeMHa. Torga OCHOBaHMe IIOBOPOTHOTO
pElUara MOXeT IPOXOIMUTEH I[apalUleJIbHO OCHOBAHMI KPOHIMTEVHa. BOKOBHE
CTEHKM IIOBOPOTHOTO pHUATA MOTYT PACIPOCTPAHATHCA OPTOTOHAJBHO OT
OCHOBAHUSA TIIOBOPOTHOTO pPHUATA WM PAaCIPOCTPaHATLCS B HalpaBJIEHUH,
COeNUHSANNEM BEPXHUM M HVXKHMM Kpal SJIEMeHTa BOPOTHOTO IIOJIOTHA.

[IOBOPOTHHI pPEUAT MOXeT OHTH B 00JJaCTM IIepBOTO  KOHIA
OOKOBBIMM CTEeHKaMM I[IOBOPOTHOTO pHUATa COeIOMHEH CO CTepXHEM.
[IPOTVBOTIOJIOXKHE T[ePBOMY KOHIY IIOBOPOTHOTO pPHUYATa BTOPOM KOHEIl
[IOBOPOTHOTO PHUATA MOXeT OBTL COeIMHEH C HAapaBJISONYM SJIeMEeHTOM.

B ciayuae, KoI'na HaHpaBJ’IFIIOH.U/Iﬁ SJIEMEeHT IIpencTaBJideT coboM xXOomoBOMU
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POJIMK, OCH XOOOBOTO pPOJIMKa MOXeT OHTbL pPacloJioXeHa B TpybuaToM
ydyacTKe, pPacloJIOKeHHOM Ha BTOPOM KOHIle NOBOPOTHOTO pHUara.

OYHKIM A mapHUPHOM CUCTEME cllenyomas: B HalpaBJIgeMOM
IOJIOXEHVM OCHOBaHMEe KpPOHMTEeMHa ¥ OCHOBaHMEe IIOBOPOTHOTO pHUaTra
opujeramnT Ipyr K OpyT'y. Torga HaOpaBJgOIMM SJIeMeHT pPaclloJioXeH
PAOOM C HWXHMM KpaeM HWXHeIO D2JIeMeHTa BOPOTHOTO IIoJIOTHa. ToTrna
HVWXKHMM Kpal HWXHeTO BJIeMeHTa BOPOTHOTO IIOJIOTHA HalpaBbJigeTcd B
3alaHHOM HallpaBJIA0IYMA TPaeKTOPUN . Ilpuy  mnepexone BOPOTHOTO
IIOJIOTHA M3 3BaKPHEHTOT'O IIOJIOXEHMS B OTKPHTOE IIOJIOXeHMe OCHOBaHMe
IIOBOPOTHOTO pHUAT'a MOXeT OBUTaThCAd IIYyTeM IIOBOPOTa IIOBOPOTHOTO
pEUara OTHOCHUTEJILHO KPOHIITEMHa B HEKOTOpPOe IIOBEpPHYTOE IIOJIOXEHUE.
B 2TOM TIIOBEpPHYTOM IIOJIOXKEHMM HWKHMM Kpall HWKHEIO BJIEeEMeHTa
BOPOTHOTO TIIOJIOTHA OTOABMHYT OT HalpaBJdKmeI'o »JieMeHTa. Torma
HMXHUM  Kpa¥ HWKHeTO BJIeMeHTa BOPOTHOTO IIOJIOTHA HaxXOoOMTCHS Ha
pPaccToOSHUN oT HallpaBJIAKIIET O 2JIEMEHTA . BciencTrue 2TOTO
VCIIOJIHEHM A KPOHITEeMHa M I[IOBOPOTHOTO pHUAT'a HMXHUM Kpal BOPOTHOTO
IIOJIOTHA MOXeT TOJIBKO IIOOHMMATE C S BBEPX OTHOCUTEJILHO
HaopaBJgomero »sjeMeHTa. OIOycKaHMEe BHM3 HEBO3MOXHO. KECJIM BOPOTHOE
[IOJIOTHO IOBUXEeTCS OOpaTHO M3 OTKPHTOT'O IIOJIOXKEHUMS B BaKpHTOE
IIOJIOXEeHMe, TO IIPpM IIOBOPOTE IIOBOPOTHOTO pPHUAT'a OTHOCUTEJILHO
KpOHIITeMHa  HWXHUNM Kpal HWKHeIo BJIeMeHTa  BOPOTHOTO  IIOJIOTHA
BOBBpallaeTCs M3 IIOBEPHYTOTO IIOJIOXEHMS B HalpaBJigeMoe IIOJIOXeHUe .
Torma HWXHMM Kpall HMWXHeI'0 SJIeMeHTa BOPOTHOI'O IIOJIOTHA MOXeT
BOBBpallaThLCA 0BpaTHO B 3aKpHETOE TIOJIOXEHHUE infe) 3amaHHoOM
TPaeKTOPUN .

B IpyroM BapMaHTe OCYIeCTBJIEHMS uU300peTeHUd IIepBoe U/UJu
BTOPOE YCTPOMCTBO HAaTATa, B3auMMOIEMCTBYS C MapHUPHOW CUCTEeMOM,
MOXeT BHTECHATL OTIOEeJILHO IOOHMMAaeMEM Kpal DJeMeHTa BOPOTHOTO
[IOJIOTHA IIpM IBWXEHUM B 3BaKPHTOe IIOJIOXEeHMe B 3alaHHYID TPpaceKTOopU
/MM B 3aKPHTOM IIOJIOXEHMM B IIOJIOXKEHMe, IIOJHOCTLI 3aKpHBamlee
CTeHOBOM  IIpOoeM. Korma  2JleMeHT BOPOTHOTO  IIOJIOTHA, VIMeIo
OTHOeJIbHO IIOOHMMAaeMHM Kpal, IpM B3aMMOOEMCTBMM IIepBOTO YCTPOMCTBA
HaTdTa U IapHUPHOM CHUCTEeMH IOpM OBMXEeHMM B 3BaKpPHTOe IIOJIOXeHM e
BHTECHAETCAS B 3alaHHYD TpPaeKTopMi, TO BOPOTHOE IIOJIOTHO MOXeT
ocoBeHHO YBEepeHHO OBUTAThLCI M3 OTKPHTOTO IIOJIOXEHMS B 3aKpPHTOE

moJioxkeHre. TakKXke 5STO B3auMMOIEVCTBME IIepBOTO YCTPOMCTBa HaTdra C
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MapHUPHOM  CHUCTEeMOM MOXeT CIOoCOBCTBOBATHL COBIaHMI HAvaJLHOTO
IyCKOBOTO MOMEHTa, HeoBXOoIMMOTO IJid Hadajla IBWXKeHUS 3BaKpPHTHUA.
TakXxe MOXET IOHNaBJATHLCS MCIyCKaHMe MyMa, KOTOopoe BO3HMKaeT M3-3a
TOTO, UYTO HWKHUM Kpall BOPOTHOTO IIOJIOTHA MOXET IBUTaThbCA IIPUMEPHO
OPTOTOHAJILHO 3aIaHHOM TPAaEKTOPUN . Biaromapsa B3auMONIeNCTBUIO
BTOPOTO  BJleMeHTa HaTdra C [ODapHUPHOM  CUCTEeMOM B 3aKpPHTOM
IIOJIOXEHUN HWKHUM SJIEMEeHT BOPOTHOTO IIOJIOTHa MOXeT BHTECHATLCH B
IIOJIOXEeHMe, I[OJIHOCTBLID 3akphHBalee CTEHOBOM HOpoeM. bjarolapsd 2TOMYy
MOXeT JIOCTHUIaTbCca ocoBeHHO  HaleXHoe  3aKpHTHMe IIPpOCTPaHCTBa,
3aKpPEHBAEeMOTO BOPOTHHIM IIOJIOTHOM. Takxke MOXeT M[IpedoTBpamaThbCH
BO3HMKHOBEHMEe NIyMa, HalpMUMep, OT HWKHEeTIO Kpasd DJieMeHTa BOPOTHOTO
IIOJIOTHA, OBMXYylleTOCs Tynoa n oB®paTHO naBJIeHVEM BO3OyXa
OPTOTOHAJILHO BepPTUKAJLHOM IIJIOCKOCTM. IIpM BTOM IIepBOoe YCTPOMCTBO
HaTdra U BTOpoe YCTPOMCTBO HaTdaT'a MOTYT OBTbH MIOEHTHUUHEMY WJIK
OTJIMUHEIMKM OpyI OT Ipyra.

B OOHOM M3 BapMAHTOB OCYNECTBJIEHMS U300peTeHMud I[epBoe u/WIu
BTOPOEe YCTPOMCTBO HaTAl'a MOXeT MMeThb IIPYXMHHHM 5DJieMeHT. IlepBoe
U/UIM BTOPOE YCTPOMCTBO HATSTa MOXET MUMETh TOPCUOHHYID IIPYXUHY .
Torma HWXHMNM Kpal HWKHEeTo DJIEMEeHTa BOPOTHOTO IIOJIOTHA MOXET
BEHITECHATHLCSA CUJIOM MNPYXMHE IIPM OBMKEHMM B 3aKPHTOE IIOJIOXEeHMVE B
3aJaHHYD TPAeKTOPHMI. B 3aKPETOM IIOJIOXEHUM HWKHUNM KpaW BOPOTHOTO
IIOJIOTHA MOXET BHTECHATHCSA CWUJIOM MPYXMHE B IIOJIOXEHME, IIOJIHOCTHIO
3aKpHBanmee CTEeHOBOM IpoeM. TOpCHMOHHAS TIIPYyXMHa  MOXeT  OHTb
pacriojioXeHa Ha CTepXHe MapHUPHOM CHCTeMbel. TOPCHMOHHAad IIPpYyXrHAa
MOXeT ¥VMeThL TpM Janku. IlepBad ¥ TpeTbd Jlalka MOTYT OHTH
BEIIIOJIHEHE Ha ITPOTUBOTIOJIOXHEIX KOHIIax TOPCUOHHOM IPYXUHE,
BHIIOJIHEHHOM B UMJIMHIPUYeCKOM dopme. BTopasd Jianka MOXeT OHBTb
BHIIIOJIHEHA IMPUMEPHO B CepearHe Mexiy IIePBOM ¥ TpeTbhbel JIalKoM.
[lepBad M TpPeThbA Jalka MOTYT IpWUJeTraTh K IIOBOPOTHOMY pHUaTy. Illpu
STOM JIallK¥M MOTYT MpMJleraTh K OCHOBaHMI IIOBOPOTHOTO pHUAaTa.
BTopad Janka MOXeT TpuJeraTh K KPOHMTeWHY. I[[pM 3TOM BTOpasd Jialka
MOXeT IMpuJIeraTb K OCHOBaHMID KPOHmMTeMVHa. BTopas Jlalka MOXeT OHTh
BHIIOJIHEHa U-oBpa3Ho. IlpM TaKOM pPAaCIOJOXEHUM HWXHUM Kpal HWKHETO
sJIeMeHTa BOPOTHOTO TIOJIOTHA MNPM IIepexole M3 OTKPHTOTO IIOJIOKEHUS B
3aKPEITOE IIOJIOXEHMEe MOXeT OCOOEeHHO HaIOeXHO BHEHTECHATHCA B 3alaHHY

TPaeKTOPpHMIo n B SaKPETOM IIOJIOXEHUMA BEITECHATBCA B ITIOJIOXEHNE,
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[IOJIHOCTLI 3ZaKpHBaKillee CTEHOBOM IIPOEM.

B IpyTOM  BapraHTe OCYIMEeCTBJIEHNS  M300peTeHusd TATOBOE
CpencTBO, IMIOOHMMAaKIlee BOPOTHOE IIOJIOTHO M3 SaKPHTOI'O IIOJIOKEHMUS B
OTKPHTOE IIOJIOXEHME, MOXeT OBThL OIHMM CBOMM KOHIIOM COeIMHEHO C
HIDKHYM KpaeM BOPOTHOTO IIOJIOTHA, a IOPYTMM CBOMM KOHLIOM CBS3aHO C
YpaBHOBEMMBAKIIUM YCTPOMCTBOM, M STO TATOBOEe CPEICTBO MOXET
[IPOTUBOOEMCTBOBATE [IE€PBOMY YCTPOMCTBY HaTATa.

TATOBOE CPeICTBO MOXeT MNpPpelCTaBJAThL Cco0O0M, HalpuMep, Lelb
uim Tpoc. TAroBoe CpPelCTBO MOXeT HalpaBJATLCS B 3aKpPHTOM
[IOJIOXKEHUM BOPOTHOTO IIOJIOTHA OT HMXHETO Kpasd BOPOTHOTO IIOJIOTHA
yepes3 OOBOOHOM 2JIEMEHT B BepTMKAJLHOM HalpaBJIeHUNM BBepx, ITIOe OHO
3aTeM pacrnpocTpaHgeTcs maJibire IPUMEPHO B TOPUBOHTAJILHOM
HamopaBJIeHUM OO YpPaBHOBEmMBAWLMETO YCTpolcTBa. OOBOOHOM DJIEMEHT
MOXeT IMpedCTaBJISTh COOOM ILeNHyl 3Be3I0YKy, a TSToBOe CPelCTBO B
nepBo¥ objacTu, KoTopas of0palleHa K HIWKHEMY Kpaln BOPOTHOTO
[IOJIOTHA, MOXeT OBTL BHIIOJJHEHO B BMIe lenou. Bo BTopou o6jacTu,
KOTOPasd oBpaleHa K  YpaBHOBemMBAaWIEMYy  YCTPOWCTBY, TATOBOE
CpencTBO MOXeT OHTH BHIIOJHEHO B BHUIe Tpoca. TAroBoe CPeOcTBO
MOXeT OBTL BHIIOJHEHO M3 MeTallla.

YpaBHOBENMBaKIee YCTPOMCTBO CJIYXUT OJIS OOJIETUEeHUS IBUKCHNI
OTKPHTMSA, IIPM STOM OHO IIO0 MeHbIel Mepe B 3SaKPHETOM IIOJIOXKEHNUN
BEHITECHAET BOPOTHOE [IOJIOTHO K OTKPHTOMY [IOJIOXKEHUD .
YpaBHOBEIMBaKIEee YCTPOMCTBO MOXeT TaKXxe npenoTBpamarTh
HEKOHTPpOJIMPpYEeMOe OBMXEHME SaKPHTUS, UYeM YUUTHBATCS OelCTBYIIMe
npelnnrcaHmsa 6es0NacHOCTM. YPaBHOBENMBaKIee YCTPOMCTBO  MOXET
BKJIOYATDL B ceBg MexXaHMUeCKyln  IIPYXUHY, HanpuMmep, [IPYKUHY
PaACTSIKEHMA WM TOPCUOHHYD OPYXMHY, KOoTopas BO3IOeMCTBYeT Ha
BOPOTHOE  IIOJIOTHO  Uepes THAroBOe  CPelCcTBO. YpaBHOBENMBaKIee
YCTPOMCTBO  OOLUHO I[IPM  IOBMKEHMM  SaKPHETUS  BOPOTHOTO  IIOJIOTHA
HaTATMBaeTCd IIOL HOeMCTBMEM CWUJIE TSKeCTM I[I0I BECOM BOPOTHOTO
noJjioTHa. Torma co3maBaeMEIM TaKuM O0pasoM HaTSKeHMEM IIPYKMUHEL
[NOOOePXMBaeTCa IOBMKEHME OTKPHETHUA.

lajlee OIMCHBaeTCS OBMXEHME BOPOTHOI'O IIOJIOTHA CEeKLUMOHHEX
BOPOT M3 BaKpPHTOTO IIOJIOXEHUS B OTKPHTOE IIOJIOXEHMEe, IIPU STOM
BOPOTHOE IIOJIOTHO IIOOHMMaeTCd C IIOMOIBID TATOBOTO CpencTBa. Illpu

STOM TAT'OBOe CpelCTBO BOS,H@IZCTBVGT Ha HIMKHUM Kpa:rZ BOPOTHOTIO
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IIOJIOTHa, 4YTOOH UYpesMepHO He HaTpyXaThb [apHUPHEE COeOVHEHUS
3JIEMEHTOB BOPOTHOTO IIOJIOTHa B XOHOe HOBWXEHMS OTKPHTHA. Bojee
TOTO, IIPM STOM PAaCIOJIOXeHUM BO3MOXHO, UTOOH OTHEJIbHHE 3BeHbA
BOPOT TIPM IOBWXEHUM OTKPHTUA  WIIH, COOTBETCTBEHHO, 3aKPHTUSL
onMpaJMCk IPpyT Ha IpyTla UM BMeCTe yIepXMBaJIMCh TATOBEM CPEICTROM,
3aKpeIlJIeHHEM Ha HWXHEM Kpae BOPOTHOTO IIOJIOTHa. TATOBOe CPeOCTEO
IIPpOBeNeHO IO OOBOOHHM OJIOKaM TaK, UYTO BO BpPeMs BCeTO IBWXEHUS
OTKPEITMSA BOPOTHOTO IIOJIOTHa Ha HWKHMM Kpall HIWKHETO BSJIeMeHTa
BOPOTHOT'O IIOJIOTHA NOeMCcTBYyeT Cujla, KOoTopas HallpaBJieHa IIPUMEPHO
napajijieJJbHO  HalOpaBJIeHMI CUJIBEL TAXeCTM. B 3aKpHTOM IIOJIOXEHUU
BOPOTHOTO IIOJIOTHA HWXHMNM Kpaly HWXHEeTIO DJIEMeHTa BOPOTHOTO IIOJIOTHAa
IpY B3aVMMONEVCTBMM WMapHUPHOM CUCTEMEL M BTOPOIO BJIeMeHTa HaTdara
(KOTOpHM  MOXeT  OHTb MIEHTUUYeH I[IepBOMy YCTPOMCTBY HaTaTa)
BEITECHAETCHA B IIOJIOXKEHMEe, IIOJIHOCTBI 3aKphHBawliee CTEHOBOM IIPOEM.
HuoxkHMM Kpall HWKHETO DJIEMeHTa BOPOTHOTO IIOJIOTHA PAaCIOJIOXEeH paIooM
C  HaIpaBJAKIUM  SJIEMEHTOM, PAaCIIOJIOKEHHEIM Ha  STOM  DJIEMEeHTe
BOPOTHOTO IIOJIOTHA. HalNpaBadomuyl DJeMeHT MOXeT OHTH BHIIOJIHEH,
HapuMep, B BULE XOOOBOT'O poJinKa . HanpaBJsomyi BJIEMEHT
PacCIOoJIOXEeH B CUCTeMe HallpaBJIAKIMUX HaIpaBJIIeTCsa €.

Urak, BJIEMEHT BOPOTHOTO TIOJIOTHA IOOHMMAaeTCSa TSATOBEIM
CpencTBOM BBepx. Torma HalOpaBJAKIKM BJIEeMeHT, PaclOoJIOXKEeHHHY Ha
HIDXKHEM Kpae HWKHeT'o DJIeMeHTa BOPOTHOTO IIOJIOTHa, BCIeOCTBUE
IPUHYOUTEJILHOTO HalpaBJIeHVS BepTHKaJIbHEIM CeTMeHTOM HallpaBJigwmen
OBVMXETCA TIIPUMEPHO B BepTHMKaJIbHOM HalpaBJIEHVWM BBepx. BCIeOCTBUe
B3aMMOIENCTBMA IIepBOTO BJIEMeHTa HaTaTa, HalpuMep, TOPCHMOHHOM
IPYyXUHE, C apHUPHOWM CUCTEeMOM HWXHMM Kpall HIKHeTo DJIeMeHTa
BOPOTHOTO IIOJIOTHAa TaKXe cJyenyerT TPaeKTOPUN HaOpaBJIARMeIO
»JleMeHTa. HwwkHUM Kpall HWXHeTO BJIeMeHTa BOPOTHOTO TIIOJIOTHa "
HanpaBJAKRMUNY BJIEMEeHT BMeCTe CJelylT STOM BepTHMKAaJBHOMW TpaeKTopUU

oo TeX IIop, IIoKa HaHpaBHHDMMﬁ 2JIEMEHT He BOMIeT B ﬂyPOO@paSHHﬁ

CerMeHT HalpabBJigpmel. BcJleOICTBMEe NPUHYIUTEJILHOTO  HallpaBJIeHUS
IyToo0pas3HbEM CceTrMeHTOM HalpaBJigoIen HaIlpaBJISOmIA DJIEMEHT
oponoJrkaeT CJIeIOoBAaThH IyTooBpasHoM TPpaeKTOPUN CUCTEeMEl

HallpaBJIAKIMX . OOoHakO Ha HWKHEM Kpae HMXHeI'O JSJIeMeHTa BOPOTHOIO
IIOJIOTHa TAIr'oBad CHJla TAT'OBOI'O CpelCTBa IIpOoIOooJjIXaeT OeliCTBOBATH

IIPVMMEPHO IIapaJlJIeJIEHO HallpaBJIEHMI CHMJIEL @ TAXeCTM BBEpPX. Tak Kak



17

mapHUpHasa cucTeMa  OOIIyCKaeT  IIOBOPOT  HWXKHETO Kpasg  HWXHeTO
3JIeMeHTa BOPOTHOTO IIOJIOTHA OTHOCUTEJILHO HalpaBJAgKIero SJIeMeHTa
BBEpPX, CJeOoBaTeJIbHO, HMXHUM Kpall HMWXHeI'0 5SJIeMeHTa BOPOTHOTO
IOJIOTHA IOIHMMaeTCsa BBepx. ToT'la HWXHMM Kpal HWKHEeTo S2JIeMeHTa
BOPOTHOTO IIOJIOTHa B BEepPTHMKAJLHOM HalpaBJIeHMM HaxXOOUTCH  Ha
pPacCcToOSHUU oT HalpaBJIAKIET O 2JIeMeHTa . Binaromaps4a 2TOMY
ocBoBOXmaeTca 0OoJjlee MWMUPOKUNM CTEeHOBOM TIIpoeM B CBeTy. BepxHun
2JIEMEHT BOPOTHOTO IIOJIOTHA M IIPOMEXYTOUHHE SJIEMEHTH pPacIlOJIOXKeHH B
STOM COCTOSHMM B IIOJIOXKEHMM BHIIE UeJIOBeUueCKOT'O pocTa, 3alaHHOM
CerMeHTOM HalpaBJIAKIEN, NPOXONAMMM BHIIE UeJIOBeUuecKOI'0 pocTa.

9TO IOBWXEeHME OTKPHTUSA MOXET OCYMeCTBJIATLCA IIPY [IOOOEPXKeEe
HATAHYTOT'O YpPaBHOBeNMBAKIIETO YCTPOMCTBa. T4AToBOe CpPenOcTBO IIpU
nonweMe BOPOTHOTO [I0JIOTHA, npu HeoOx. opu IOoOOepXKe
YPaBHOBEMMUBAKIETO YCTPOMCTBa, MOXEeT IIPOTUBOIEMCTBOBATEL II€PBOMY
YCTPOMCTBY HaTAT'a. OTO YCTPOMCTBO HaTAT'a MOXeT HaTAI'MBATLCSA
TATOBOM CHMJIOM THATOBOTO YCTPOMCTRBA. 3Ta CcuJla HaTdr'a MOXET
criocob6CcTBOBATH CO3IaHM HadaJIbHOT O IIyCKOBOTO MOMEHTA,
HeoOXoOouMOTO OJIA Hadajla IOBWKeHUS  3aKpHTHUHA, Baromapda 4UeMmy
CTAaHOBUTCS BO3MOXEH WMJIM, COOTBETCTBEHHO, IIOIIEPXMBAETCS IIepexon
BOPOTHOTO IIOJIOTHA M3 OTKPHTOI'O B 3aKPHTOE IIOJIOXEHME.

OOMOJIHUTEJILHO K CeIMeHTY HalpaBJgolel, OIPOXOonsaleMy  BLHIIe
YeJIOBeUeCcKOoT'o pocTa, Ham IIEePBEM CerMeHTOM HallpaBJigwnIen,
OPOXOOANMM  BHIIE UeJIOBEUEeCKOI'0 PocTa, MoxeT OBTh pPacloJioXeH
BTOPOM CeIMeHT HalpaBJdomen, IPOXOOAMMY  BHIIE  UeJIOBEUEeCKOTO
pocTa. B o2TOM BTOPOM MIPOXOIAMeM BHIIe UYeJIOBEeUeCKOTO pocTa
cCerMeHTe HalpaBJIgolel MOXeT IIOMemaTbCsa II0 MeHLIleM Mepe BepxXHUM
Kpall BepxHeTro »JIeMeHTa BOPOTHOTO IIOJIOTHa. Bilaromapsa 2TOMYy MOXeT
OOINOJIHUTEJILHO YMeHBIAaThLCSA BHCOTAa IaleHusa. B To BpeMa KaK B
OTKPHTOM IIOJIOXEHUM BOPOTHOTO IIOJIOTHA IIPOMEXYTOUHHEe  SJIeMEeHTEH
JexaT IOIpYMMepHO B OOHOM IIJIOCKOCTM, HWXHUNM DJIeMeHT BOPOTHOTO
[IOJIOTHA HAaKJIOHEeH OTHOCUTEJIbHO STOM IIJIOCKOCTM. HIKHUM SJIeMeHT

BOPOTHOTIO IIOJIOTHa coCcTaBJiaeT C IIJIOCKOCTE IIPOMEeXY TOUWHEIX
SJIEMEHTOB HeKOTOpBIﬁ OCTpBIﬁ YIT'OJI B . M TPaIMIVOHHEX CeKIMOHHEX

BOpPOT 0e3 OTHeJIbHO IIOOHMMaeMOTO Kpa4d HIKHUM  2JIeMeHT BOPOTHOTIO

IIOJIOTHa JIeXMT B IIJIOCKOCTM, KOTOpad 3alaHa BepPXHVMM KpaeM HIXHEeI'O
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3JIeMeHTa BOPOTHOTO IIOJIOTHAa u HalpaBJIARIUM 2JIEMEHTOM,
PaCIOJIOKEHHEM B oyToo0pasHOM ceTMeHTe HalpaBJIAKIEeN . v
npenjiaraeMelXx M300peTeHMeM CEeKIMOHHEX BOPOT, MMEKMMX OTHOEJILHO
IOOHMMaeME Kpal, HWKHMM Kpall BOPOTHOTO IIOJIOTHa CIOBMHYT BBepX
OTHOCHUTEJILHO HalpaBJAnmeTo SJieMeHTa. IlpyM STOM OCTpHM YyToJa J,
KOTOPEM HWXHUNM SJIEMEHT BOPOTHOTO IIOJIOTHA COCTAaBJISAeT C ILJIOCKOCTRIO
IIPOMEXYTOUHHX  BJIEMEHTOB, yMeHbIlaeTCHd. [losTOMy OCBOOOXIaeTCHd
BoJlee MUPOKUM CTEHOBOM IIPOEM B CBeTy.

[IpenyaraeMasa U300peTeHMEM MapHUpPHasd CUCTeMa OJIS BOPOT MOXeT
OONyCKaThk M3MeHeHMe pacCTOSHMA MexXOy [0 MeHbIeM Mepe OIHUM
HanpabBJIAKIMM 53JIEMEHTOM, PACIOJIOXKEHHEM Ha 5STOM 3SJIEMEHTEe BOPOTHOIO
IIOJIOTHa, W BJEeMeHTOM BOPOTHOTO IIOJIOTHa. Mg 5STOTO MapHUpPHAas
cucTeMa MOXeT COeOMHATH IOpyD' C IOpyT'OM OTIEJIBHO [IOIOHMMAaEeMBI
3JIEMEHT BOPOTHOTO IIOJIOTHA M HalpaBJIAKIUM DJIeMeHT. BO3MOXHEE
BapMaHTH  OCYMEeCTBJIEHMS  MapHUPHOM  CUCTEMB  I[IOSCHSJUCH BHIIE .
MapHMpHasa cucTeMa MOXeT OBTH BEHIIOJHEHA TakuM o00pa30M, UTOOH IIPpU
MOHTAaXe Ha BOpOTax OHa B3aMMOIENCTBOBAaJla C II€PBEM UM/UJIY BTOPHM
YCTPOMCTEBOM HaTfAl'a, UYTOOB BHTECHATH OTIOEJbHO I[IOOHMMAaeMEll Kpal
»JIeMeHTa BOPOTHOTO IOJIOTHa IIPM IBMXEHUM B 3BaKpPHTOEe IIOJIOXeHUE B
3aJaHHYy0 TpaeKToOpUl W/MIXM B 3aKPHTOM IIOJIOXEHWM BHTECHSATH B
IIOJIOXKEHMEe, IIOJIHOCTBLI 3akKpHBaKlee CTEHOBOM IIPOEeM.

B mociyenyromeM ONMCaHUM UM300peTeHMe IIOSCHAeTCHa Ha IIpuMepax
CO CCHUJIKOM Ha uYepTexyu. Ha UepTexe IOKa3aHO:

bur.l: BMUI B IepClHeKTHBe OparMeHTa CeKIMOHHHX BOPOT B
OTKPEITOM TIOJIOXEHUU ;

bur.2: BUI B TIepCIeKTMBe QparMeHTa  CeKIMOHHHEHX  BOPOT
Hes3aloJITO OO0 IOOCTMXEHUA 3aKPHETOTO INOJIOXKEHUA.

Ha o¢ur.l mokaz3aH OopaTMeHT BuUIa B IIepPCIeKTUBe CeKIMOHHHX
BOpoT 1 B OTKPHTOM IIOJIOKEHVM. BOPOTHOEe TIOJOTHO 2 CEeKIIMOHHEX
BOopoT 1 OBUIO IIepeBelleHO Lellbl 80, KoOToOpasd 3aKpellJleHa Ha HIKHEM
kKpae 14 BOPOTHOTO TIOJIOTHa 2, U3 3BaKPHTOTO TOJIOXEeHUS B OTKPHTOE
noJoxeHre. Ilent 80 uyepe3 obpomHoOM OJok 90, uMeomMUM LENIHY
3Be3O0UKy 92, CBA3aHa C He UW300paXeHHHM [IPUBOIHEM YCTPOWUCTBOM.
BopoTHOEe TIIOJIOTHO 2 MMeeT HEeCKOJIBKO 3JjeMeHToB 10, 12 BOPOTHOTO

IIOJIOTHAa . Ha @Mrype BMIEeH TOJIbKO HMXHMNM DSJIEeMEeHT 12 BOPOTHOTIO
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MoJIOTHa. SJjemMeHTH 10, 12 BOPOTHOTO I[IOJIOTHaA MOTYT HAKJIOHATHCH
IpYyDI OTHOCHUTEJILHO mOpyTa BIOOJb HEeKOTOPOW, MNIPpOoXOonOdAmer IIPMMEepPHO
napaljijleJIbHO TOPUBOHTAJM, OCUM HaKJIOHAa. B 3aKpPHTOM IIOJIOKEHUM (CM.
our.2) omigeMeHTH 10, 12 BOPOTHOI'O IIOJIOTHA PACIIOJIOXEHH OpyI Hal
OPYT'OM. Torna BOPOTHOE [IOJIOTHO 2 HaxoOuTCsA IIPVMEPHO B
BepTUKAaJBLHOM IIJIOCKOCTM. OJIEMEHT BOPOTHOTO IIOJIOTHA, KOTOPHM B
3aKPETOM IIOJIOXEHUM PAacCIOJIOKEH BOJMU3M IIoJla, Ha3BBaeTCsa HWKHUM
2JIEMEHTOM 12 BOPOTHOTO IIOJIOTHaA. OJOTOT DJIEMeHT 12 BOPOTHOTO
[IOJIOTHA  ABJIAeTCA OTCTaplyM SJIEMEHTOM BOPOTHOTO IIOJIOTHa IIpHU
rnepexone ns3 3aKpPETOTO [IOJIOXEHU A B OTKPHITOE [IOJIOXEHNE .
Omnepexalmmyl 2JIEMEHT BOPOTHOTO IIOJIOTHA IIPM IIepexole U3 3aKPHTOI'O
[IOJIOXKEHUSI B OTKPHTOE IIOJIOXEHME Ha3HBaeTCHd BEPXHUM BJIEMEHTOM
BOPOTHOT'O IIOJIOTHaA. MeXOy BepXHMM DSJIEMEHTOM BOPOTHOTO IIOJIOTHA U
HWXKHVM SJIEMEHTOM BOPOTHOTO IIOJIOTHa MOTYT OHTH pPacCIOJIOXKEHH OpyITMe
DJIEMEHTE BOPOTHOTO IIOJIOTHa. OTM HBJIEMEHTH BOPOTHOTO IIOJIOTHA
Ha3HEBaKTCA IPOMEXYTOUHEMM BJIeMeHTaMM .

HanpapBJjieHMe BOPOTHOTO IIOJIOTHA 2 M3 OTKPHTOI'O IIOJIOXKEHUS B
3aKpPETOE [IOJIOXEHU e n HaoBopoT 1o 3anaHHOM TpaeKTOpPUN
OCYMeCTRBJIAETCS IIPM B3aMMOINEMCTBUM cucTeMel 20 HaopaBJgOMNUX U
HaOpaBJAKINMX 2JIEMeHTOB, KOTOpHE Ha (ur.l BHIIOJHEHE B BUIe
XOIOBHX POJIMKOB 16.

Cucrema 20 HaNOpaBJIAKIMX MMeeT IOBe HalpaBJidgomye 22, KOTOPHE
PacCIOJIOXEeHE Ha IIPOTUBOIIOJIOXHHEX OOKOBEX CTeHKax CTEeHOBOT'O IIpOoeMa
100. Ha our.1l BMIOHA TOJILEKO oIoHa U3 OBYX HallpaBJIAOINX .
HampaBaswomasa 22 ¥VWMeeT BepPTHUMKAJILHEM CeTMeHT 26 HalpaBJdwmel (Ha
¢ur.l1 He BHUIOEH), CeI'MeHT HalpaBJdomey, OIPOXOOAmMUM IIPUMEPHO
TOPM30OHTAJIEHO BHIIE UYeJIOBeUeCKOoI'o pocTa (Ha our.l He BUIOeH), U
OyTOOOPAa3HEM CceTrMeHT 22 HaOpabJigomel, COeIMHAKINM BepTHKAaJIbHEM
CerMeHT 26 HalpaBJdolel M TOPUM3OHTAJILHHY CeI'MeHT HallpaBJigllel.
N30bpaxerHHad Ha oOour.l cucrtema 20 HaOpaBISKIMUX JOMNOJHUTEJIBEHO
VMeeT BTOPOM, IMNPOXOOANMM BHIIEe UYeJIOBeuecKOoI'0 pocTa cer'MeHT 24
HalpaBJgwnIen nJjis [IOMENEHU I HalpaBJIgKMEeT O 2JIEMEHTA,
PacIOJIOKEHHOTO Ha BepxXHeM Kpae BepxXHeT'o BJIEMEHTa BOPOTHOTO
[IOJIOTHA . 3ToT BTOPOM, OPOXOOAMMM  BEIIEe  UeJJOBEUeCKOT'O0 pocTa
cerMeHT 24 HaOpaBJIAKIEN PacIoJIOXeH B HalpaBJIeHUM S CUJE TSXKEeCTU

Hang CeI'MeHTOM HaHpaBJIFIIOH_[eﬁ, IIPpOXOoOoAIMVM BHIIE YEeJIOBEUeCKOI'O pOoCcTa.



20

B OTKPHTOM TIIOJIOXEHUM  IIPOMEXYyTOUHHE  DJIEMEHTH  PAaCIOJIOXEHH B
IIJIOCKOCTH, 3aZaHHOM CeTMeHTaMM HalpaBJigwllel, OIPOXOIAMMMY BHIIE
YeJIOBEeUEeCKOTO pOoCTa. BepXHMM Kpall HWXHeTO B3JIeMeHTa 12 BOPOTHOTO
[IOJIOTHA B OTKPEHTOM IIOJIOXEHMM PacIloJIOXKeH TakXe B ILJIOCKOCTH,
HaTAHYTOM dYepe3 I[IPOMEeXyTOUHHE 5SJIEMEHTH. B OTKPHEHTOM [IOJIOXEHUU
PacCIIOJIOKEHHEIE Ha HIWKHeM Kpae 14 HWXKHeI'O BJIeMeHTa 12 BOPOTHOTO
[IOJIOTHA XOIOBEIE POJIMKM 16 PacCIIOJIOXKEHH B OYyI'OOOpasHOM CEIMEHTe 22
HamopapBJgawomer. XOOOBHE POJMKM 16 COeOMHEeHH C HWKHMM 2JIeMeHTOM 12
BOPOTHOTO IIOJIOTHa He XeCTKO, a C IIOMOWBI MmMapHUMpPHOM cucTeMel 40
(cM. bur.2) C  BO3MOXHOCTBIO IIOBOPOTa OTHOCUTEJIBHO  HWXHETO
BJjleMeHTa 12 BOPOTHOT'O IIOJIOTHA.

MapuupHasa cucrtemMa 40 muMeeT KpPOHMTeVH 42 ¥ [DOBOPOTHEM pHUYAT
60. IIOBOPOTHHIM pHUall 60 IepBOM KOHILEBOM CTOpOHOM 64a cC
BO3MOXHOCTLIO IIOBOPOTa COeOMHEH C KpoHmTeMHOM 42. IIpOTUBOIIOJIOXHOMN
IIepBOM KOHIIEBOM CTOpPOHe 64a BTOPOM KOHLEBOM CTOpoHOM  64b
IIOBOPOTHHM pHUall 60 coeIMHEeH C XOHOBEM pPOJIMKOM 16. CoeIMHeHUEe
XOHOOBOT'O POJIMKa 16 C IIOBOPOTHBEIM pHUaroM 60 oOCymecTBJIAETCA IIyTeM
IIOMeleHrsa ocu 18 XOOmoBOTO poOJIMKa B TpydbuaToe THe3OOo 56
IIOBOPOTHOTO pruara 60. [IpyrMe IeTajdM mapHUpPHOM cucTeMel 40
uaJaralnTcad HWKEe CO CCHJIKOM Ha our.2.

Ha ¢ur.l nokxasaHa MapHMpPHas CUCTeMa B IIOBEPHYTOM IIOJIOXESHUMU.
OTnesibHO IMOOHMMAaeMelM kKpal 14 HWKHero B»JeMeHTa 12 BOPOTHOTO
IIOJIOTHa TIOOHAT BBEepPX OTHOCHUTEJIBHO XOIOBOTO poJiMKa 16. IJloobem
OCYmEeCTBJISETCA 3a CUeT TATOBOM CuMJH lLenu 80, 3BakKpelJIeHHOM Ha
IIoOHMMaeMOM Kpae 14 HWXHeI'O DJIeMeHTa 12 BOPOTHOI'O IIOJIOTHA.
llogHMMaeMH¥ Kpal 14 pacnojioxeH Hald OYyTrooOpas3HBIM YyUdacTKOM 22
HamnpaBJagapmel. OcBoboxmaeTcsa ©OoJjlee MUPOKUM CTeHOBOM InpoeM 100 B
CBeTy IO CpaBHEHUMID C TPaguMUMOHHHEMM CeKUIMOHHEMM BOpOTaMM, VY
KOTOPEX XONOBHE pPOJIMKM 16 He COeIVMHEHH C BO3MOXHOCTBK IIOBOpPOTa C
aJleMeHTOM 14 BOPOTHOTO TIOJIOTHa. KpoMe TOTO, OTIOEJBHO IIOIHMMAaeMBIN
Kpan o6JjalaeT 0OoJiee BHCOKOMW IMOTEHUMAJILHOM DHEepTMel IO CpaBHEeHU
C BOPOTHEM TIIOJIOTHOM, VY KOTOPOT'O HWXHMM Kpall He COeOMHEeH C
BO3BMOXHOCTEI TIOBOPOTa C XOIOOBHMM pPOJMKaMM. D2Ta DHepruda Opu
OBVWXEHUM  3aKpHTUA  [OpeodpasyeTcsa B  KUHETHMUECKYK  DHeprun U
CIIOCOBCTBYET  CO3OaHMK  HadaJlbHOT'O IIYCKOBOI'O  MOMeEHTaA. MooseM

HIXHET O Kpasa 14 HIXHETO BJIEMEHTA 12 BOPOTHOTO [IOJIOTHA
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OCYmMEeCTBJISETCS IPOTUB BO3BPATHOM CMJH OIMCAHHOTO HMWXe YyCTPOMCTBAa
30 HaTdrTa. YcTrpoMcTeo 30 HaTAr'a HaxXOOUTCHA, TakuM oOpasoM, B
HaATAHYTOM COCTOAHMM. KoI'la BOPOTHOE IIOJIOTHO 2 U3 MU300paXeHHOTO
Ha OouIr.l OTKPHTOI'O IIOJIOKEHUSA IIepeBOOUTCHA B M300paXxeHHOe Ha oOur.?2
3aKpHTOE TIIOJIOXeHMe, TO BO3BpaTHas Ccula YycTpoucTtBa 30 HaTara
BEISHEAET BEITECHEHME  HIWKHeI'O  Kpad 14 HIXHEeTO  SBJIEMEeHTa 12
BOPOTHOTO IIOJIOTHaA K XOIOOBOMYy POJIMKY 16, 3TO HOONOJIHUTEJIEHO
CIIoCcOOCTBYyeET HeOoOXOOVMOMY 0JIA HauaJjia OBUKEHNA HauaJIbHOMY
[IyCKOBOMY MOMEHTY. TakXe HWKHMM Kpall HWXHeI'O »JieMeHTa 12
BOPOTHOTO IIOJIOTHa MOXeT HaOeXHO HalpaBJIATLCA B TpPaekTOpuwu,
3aldaHHOM cucTeMoM 20 Hamnparegsomux. To ecTs ycTpomcTeo 30 HaTara
COOTBETCTBYET IIE€PBOMYy YCTPOMCTBY HaTsAara.

Ha our.2 npencrarjageT cobo¥ BUI B IIepCIeKTHUBe (QpaTrMeHTa
CEeKUMOHHEX BOpPOT 1 He3amoJr'o OO IOOCTWXEeHMA 3aKPHTOT'O IIOJIOXEeHMUI.
Ha wmszo0paxeHMM IIOKa3aHa HamnpaBJjdomasa 22 cucTteMe 20 HalpaBJISOIKX .
Ha »ToM oOdparMeHTe wu300paxeH TOJBKO BepTHMKAJILHEM CeTMeHT 26
HalOpaBJjsgomel. OH 3akKpellJleH Ha Opyce 28 IOBEepHOM KOPOOKU.

Taxkxe Ha OUI'.2 IOKa3aH HWKHMM DJIeMeHT 12 BOPOTHOTO IIOJIOTHA,
VMMEeKmMY  OTHOEJIbHEM  INOOHMMaeMHlV Kpawn  14. XomoBo¥  poJmMk 16
3aKpellJieH Ha OTOEeJIbHOM IOoIOHMMaeMoM Kpae 14 HWwkHeI'o 3JeMeHTa 12
BOPOTHOTO IIOJIOTHA. XOIOBOM POJIMK 16 uUepes mMapHUPHYW cucrTemy 40 C
BO3BMOXHOCTBK IIOBOPOTa OTHOCUTEJIBHO HIMXHEIO BJIeMeHTa 12 BOPOTHOTO
IIOJIOTHa CcoelIMHeH C »BTUMM 5»3JlIeMeHToM. Lens 80 »Ojag mnooeeMa U
OIlyCKaHMs BOPOTHOI'O IIOJIOTHa 2 3akKpeIllJleHa Ha HWXHeM Kpae 14
HWXHEeT O 3JIeMeHTa 12 BOPOTHOT'O IIOJIOTHA.

Dajee ONMCHEBaeTCH mapHUpHasa cucTeMa 40 npenjaraeMelx
nzobperTeHrueM BopoT 1. IDMapHupHasa cucrteMa 40 BrJUaeT B Cceb4d
KpOHMTeVH 42 ¥ MOBOPOTHHEM pHUar 60. TIOBOPOTHHM prUaTl 60 coendMHeH
C KpPOHMTEMHOM C BOBMOXHOCTLI IIOBOPOTa OTHOCUTEJIBFHO KPOHIMTeWHa
42 . KpoHmTelH 42 wuMeeT OCHOBaHuMe 44 KpoHmMTelHa, IIepByl OOKOBVIO
CTeHKYy 46a KpOHmTelMHa U BTOpYyID OOKOBYID CTeHKY 46b KpoHmTelHa.
Kpoumrelin 42 uepe3s oCHOBaHMe 44 KpPOHIMTEMNHa HENOABWKHO COeOVHEH C
HIDKHUM DJIEMEeHTOM 12 BOPOTHOTO IIOJIOTHa. KpoHmTemH 42 B o6jJacTu
IIOOHVMaeMoI'o kKpafd 14 HWXHeIO DBJeMeHTa 12 BOPOTHOIO IIOJIOTHA
CoenMHEeHO C BTUM BJIeMeHTOM. [Ja KpellJleHMs KpOHmTelMHa 42 B

OCHOBaHMM 44 KpOHITEeMHa BHIIOJIHEHH KpPEIeXHEe OTBepcTusa 48 wu
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IPpOIOJITORAaTHe oOTBepcTusa 50. Ha our.2 xpoHmTerH 42 CoedIMHEH C
BJIEMEeHTOM 12 BOPOTHOIT'O IIOJIOTHa IIPOLEeTHEM Yepes IIPOHoJIOBaTOoE
orBepcTre 50 GosroM 52. OcHoBaHMe 44 KpoOHITeMHa paclpoCTpaHsaeTCHd
IIPUMEPHO IapalijleJIbHO HMWXKHeMy DBJIeMeHTy 12 BOPOTHOI'O IIOJIOTHA.
OcHOBaHMe 44 KpPOHWTENHa BHIIOJHEHO IIPUMEPHO NIPAMOYTOJIbHO. HO OHO
MOXeT TaKXe MMeTh Jiobyn Opyryon o¢opmy. llepBad OOKOBas CTeHKa 46a
KPOHITENMHa U BTOopasd OOKOBas CTeHKa 46D KpOoHmTeMHa pPacIOJIOXKEHH B
HIDKHEM B 3aKpPHTOM I[IOJIOXeHMM o00JlacTM KpoHmTelWHa 42. IlepBas u
BTOpas OokoBasa CTeHkKa 46a, 46b KpoHmTeMVHa pPacCIpOCTPaHSAKNTCSA OT
OCHOBaHMA 44 KpOHITeMHa IIPMMEPHO IIePIeHOMKYJIAPHO OCHOBaHML 44
KPOHITENMHa, ¥ PacIpOCTpaHAnTCHa IPVMMEPHO B HalpaBJIeHUM S CHUJIE
TaxecTH. Ileppas ©OokoBasg CTeHKa 46a KpPOHITEeMHa pacloJioXeHa Ha
IepBoM OOKOBOM Kpae OCHOBaHMA 44 KpoHmTelMHa. BTopasa ©OokoBas
cTeHka 46b KpoOHmTeMHa pacIoJloXeHa Ha BToOpoM OOKOBOM Kpae
ocHoraHusa 44 KpOHIMTEeMHa, Tak dYTO BTopas OokoBasd cCTeHka 46Db
KPOHIITEeMHa pPacIoJIOXeHa  HalpOoTUB IIepBoM OOKOBOM CcTeHKM 46a
KpOHIITeMHa. B TIepBoM OOKOBOM CTeHKe 46a KpPOHITeMHa BHEIIOJIHEHO
nepBoe oTBepcTHe 47a, a BO BTOpoM OOKOBOM CTeHKe 46 KpOHMTelMHa
BTOpOe oOTBepcTre 47b. PacOpoCTpaHAKIMIACS MexOy I[IepBoM OOKOBOM
CTeHKOM 46a KpOHMTelVHa M BTOpOM OOKOBOWM CTeHKOM 47a KpOoHMTeWVHa
CTepXeHb 68 IroMemaeTcsa B IIepBoe oTBepcTMe 47a M BTOpPOEe OTBEPCTHUE
47b u GuUKCcHUpyeTCcsa B KpoHmTelHe 42. CTepXeHb 68 CIYyXUT OJS CBA3U
IIOBOPOTHOTO phHUara 60 ¢ xpoHmTerHoM 42. IIOBOPOTHEM peUar 60
VMeeT OCHOBaHMe 62 IIOBOPOTHOI'O phUara, I[IepByl OOKOBYK CTEHKY 66a
IIOBOPOTHOT'O pHUYarla ¥ BTOpYK OOKOBYK CTEHKY 66b IIOBOPOTHOTO
pruara. B m3o0paXeHHOM Ha OUI'.Z2 HalpaBJIAeMOM IIOJIOXEHUM OCHOBaHME
62 I[IOBOPOTHOI'O pHUAl'a PAaCIOJIOXEHO IIPUMEPHO IlapalJileJIbHO OCHOBAaHUKD
44 xpoHmTeMHa. CJlemoBaTeJIbHO, OCHOBaHMe 62 IIOBOPOTHOTO pHUAaTa
pacrnpocTpaHsaeTcs [IPUMEPHO rnapaJjijieJib HO HIKHEMY  DJIEMEHTY 12
BOPOTHOTO IIOJIOTHa. OCHOBaHMe 62 IIOBOPOTHOI'O pHUYAT'a BHIIOJHEHO
[IPUMEPHO NP AMOYT'OJIBEHO n nMeeT pasmep, KOTOPHM [IO3BOJISET
OCHOBaHMK 62 IIOBOPOTHOTO pHUAaTa IIOJIHOCTBK IIOMEMAaThLCH B KPOHMTEWH
42 HaumvHasace oT OCHOBAaHUMA 62 MIOBOPOTHOTO pruara,
pacrnpocTpaHdaeTcsa IlepBasd OOKOoBafd CTeHKa 66a IIOBOPOTHOI'O pHUara u
BTOpas OOKOBas CTeHKa 660D [IOBOPOTHOIO pHUarla TakuMMmM o0pasoM, U4To

IepBad foKoOBasg CTeHKa 66a IIOBOPOTHOI'O pPEUAT'a HaXOIMTCHA HAIIPOTUB
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BTOpPOM OOKOBOM CTeHKM 66b [OBOPOTHOTO pHUara. Takxe IepBasd
fokoBasg CTeHKa 66a I[IOBOPOTHOI'O pHUala M BTopad OOKOBas CTeHKa
66b TOBOPOTHOTO pPpHUaTl'a I[IOJHOCTBIO IIOMemalnTCcd B KpoHmTeMH 42.
CTepXeHb 68 HeNOIOBWXKHO COeOMHEH C IIepBOM OOKOBOM CTeHKOM 66a
IIOBOPOTHOTO pHUala M BTOpOM OOKOBOM CTeHKOM 66b TIOBOPOTHOTO
priuara. CTepxeHb 68 pacloJIoXeH Ha IIepBOM KOHIEBOM CTOpOHe 64a
IIOBOPOTHOTO PpHUaTa. Bilarolapsa 2TOM KOHCTPYKUMM I[IOBOPOTHEM pHUAT
60 MOXeT IOBOpauMBaATLCSA OT KpoHmTeMHa 42 B HalpaBJIEHUMM OT
IIJIOCKOCTY HIWKHETO D3JIEMEHTAa BOPOTHOTO IIOJIOTHa. Ha NIPOTUBOIIOJIOXHOMN
IIepBOM  KOHILIEBOM CTOPOHE 64a BTOPOM KOHIEBOM CTOPOHEe 04b
[IOBOPOTHOT'O  pHYATA 60  BHIIOJIHEHO  TpyOdaToe  THEe3IO 69 mnga
noMemeHrs ocu 18 xXOoHOBOTO poJiMKa. TeM caMelM XOOOBOM pPOJMK 16 C
IoMOmEBI OCKM 18 XOIOBOTO POJIMKAa HEINOOBIWXHO COeIMHEeH C IIOBOPOTHHM
PEYaTOM 60. [IOBOPOTHEM pEUarT 60 MOXET IoBpopaumMBaThLCHA
OTHOCUTEJIbHO HENOOBMXHO COEOMHEHHOTO C  HIWKHMM BJeMeHToM 12
BOPOTHOTO IIOJIOTHa KpoHmTeMHa 42. TakuMm oOpas3oM, HWKHMM Kpak 14
HIDKHEeTO BJleMeHTa 12 BOPOTHOTO IIOJIOTHaA MOXeT II0BOpPauMBaTbCA
OTHOCUTEJIbHO HallpaBJIAKIEeI'0 PpoJMKa 16.

BocrnpomseenmeHHasa Ha OUI'.2 mapHMpHad cucTeMa 40 mMMeeT Takxe
ycTpo¥cTBo 30 HaTdAra. 370 ycTpoMcTBOo 30 HaTHAra, KkKak u300paxeHo
Ha OouI.2, B 3aKpPHTOM IIOJIOXKEHUM BETECHSET BOPOTHOE IIOJIOTHO B
3aKpHTOE II0JIOXKeHMe, IIOJIHOCTLI 3aKphBakilee cTeHoBoOM npoem 100. To
ecTb ycTporcTeo 30 HaTdr'a COOTBETCTBYET TaKXe BTOPOMY YCTPOMCTRBY
HaTdara. YcTpoMcTBOo 30 HaTara HMMeeT TOPCUOHHYID IMNIPYXMHY 32. 3Ta
TOPCHMOHHAA IMPyXMHa MMeeT I[epBybn Jalky 34, BTOpywK Janky 36 u
TpeThl Jalky 38 (He wuz300paxeHO). Ileppas u TpeTbda Jallka 34, 38
BHIIIOJIHEHEL COOTBETCTEBEHHO Ha KOHIIEBHIX CTOPOHAax TOPCUOHHOM
IPpYyXWUHH, OOpalleHHHX K I[epBOM M BTOpoOW OOKOBOM CTeHkKe 66a, D

IIOBOPOTHOI'O pHYaAT'a. TOpCMOHHaH IIPYXVHa 32 PacCIIoJIOXeHa Ha CTepXHe

68 TIOBOPOTHOTO pHUYaTa 60. [lepras Janka 34 (a Takxe He
n300paxeHHad TpeThbd Janka 38) npujieraeT K OCHOBAaHUI 62
[IOBOPOTHOT'O PpPHYAara. BTopad Jlalka 36  BHEIIOJIHEHA IIPUMEPHO B

cepenrHe TOPCHMOHHOM TIPYXMHE 32. BTopasd Janka 36 BHIOOJHeHa U-
oBpasHo. U-oBpasHEM y4YaCcTOK BTOPOM Jlallku 36 IOpuieraeT K
OCHOBaHMK 44 KpOHIMTeMHa mapHUPHOM cucTemel 40. [jaa IepeBoIa

mapHUpHOM cucTeMu 40 ®3 wU300paXeHHOTO Ha OUIr.2 HalpaBJIAeMOTO
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[IOJIOXEHU A B n300paxeHHOe Ha our.1l [IOBEPHYTOE [IOJIOXEHME
IIOBOPOTHEM pHUaAT 60 ¥ KpoHmMTeMH 42 »OOJDKHH I[IOBOPAUMBATBECH IPYT
OTHOCUTEJIEHO opyra IPOTUB co3naBaeMoun TOPCHUOHHOW  HIPYXMHOM
BO3BPATHOM CUJIEI. OTOM BO3BPATHOM CUJIIOM HIWKHUM Kpal 14 HMKHETO
BJjleMeHTa 12 BOPOTHOT'O IIOJIOTHa B M300paXeHHOM Ha OQUI.Z2 3aKpHETOM
[IOJIOXKEHNM MOXeT BHTECHATLCA B IIOJIOXEHME, IIOJIHOCTBI 3aKphBaKlee
cTeHoBOM TIpoeM 100. Taxkxe, KaK YyXe YIOMAHYTO BHIe, C IIOMOILIO
ycTrporicTea 30 HaTara HWKHMM BSJIeMeHT 12 BOPOTHOTO IIOJIOTHa IIpH
Iepexone M3 M300paXeHHOTO Ha (our.l OTKPHTOT'O IIOJIOXKEHMA B
n300paXxeHHOe Ha QUI.2 3aKpHTOe IIOJIOXEeHMEe MOXEeT BHTECHATLCH B
3aldaHHyl cucrTeMor 20 HaopabBJdOMMX TpaekTopubo. [pyrasg OyHKUMA
ycrponcTea 30 HaTdra 3akjoyaeTcsd B TOM, UYTO OHO MOXeT CO3IaBaTh
HayvaJIbHHM I[IYCKOBOM MOMEHT, HeOOXOAOMMEI IJIS Hadajla IBWXEeHUS
3aKpHTUA. Korma BOPOTHOe IIOJIOTHO 2 IIOCPEeACTBOM LelM IIOOHMMaeTCHd
BBepx, TO TOPCHMOHHAaAd NPyXMHA 32 IIPpK IIOBOPOTE I[IOBOPOTHOI'O pHUAaT'a
60 HaTsarmMBaeTcsa. Korzma T4aTa, IepenaBaeMas ULenbio 80 Ha HWKHUN
Kpall BOPOTHOTO IIOJIOTHa 2, yMeHBbIIAaeTCsd, TO BCJEICTBUE  CUJIH
TOPCUOHHOM TIIPYXMHE 32 Ha HWKHMM Kpal 14 HWXHeIro DJeMeHTa 12
BOPOTHOTO IIOJIOTHa JeMCcTBYeT Ccujla M MOXeT HauMHaTbh IBMXeHUEe
3aKPHTUA CEeKIMOHHEX BOPOT.

CIIMCOK CCHUIOUHBIX OBO3HAUEHUN

1 CexUMOHHHE BOpPOTAa

2 BOpPOTHOE IIOJIOTHO

10 3JieMeHT BOPOTHOI'O IIOJIOTHAa

12 HwxHMM SJeMeHT BOPOTHOTO IIOJIOTHA

14 TlogHMMaeMHM Kpan

16 XomoBOW POJMK

18 OcM XOIOBHX POJIMKOB

20 CucremMma HalpaBJIARIUX

22 HanpasJjdwomas

23 IyrooOpa3HHM CeTMeHT HalpaBJIawnlen

24 BTopon CeI'MeHT HalpaBJIgoIEeN, IPOXO N AMUN BHIIE
UeJIOBEeUEeCKOI'0 pocTa

26 BepTHUKAaJIBHHIM CeTMeHT HalpaBJIawnlen

28 BpyC IOBepHOW KOPOOKU

30 YCTpOMCTBO HaTATa



32
34
36
38
40
42
44
46a
46b
47a
47b
48
50
52
60
62
6da
64b
66a
66b
68
69
80
90
92
100
S H

TopCcHMOHHaa NpyXMHA
[lepBas Jjamka

BTopas Jjamnka

TpeTe4a Jlanka

MapHMpPHadaA cuUcTeMa
Kpoumrenx

OCHOBaHMe KPOHITENHA
[leprasg OOKOBaA CTEHKaA
BrTopasa OoOkOBadg CTeHKa
[lepBOe oOTBEepCTHE
BTopoe oTeBepcTHE
KpenexHoe oTBepCTHUE
[lpomoJyiroBaToe OTBEPCTHUE
Bogit

[IOBOPOTHHM pPHUAT

OCHOBaHMe IIOBOPOTHOTO P
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KPOHIITEeNHa

KPOHIITEeNHa

pdara

[lepBasa KOHIeBad CTOPOHAa

BTopas KOHIIeBas CTOPOHAa

[leprag OOKOBadA CTEHKaA
Bropasga OokoBad CTEeHKa
CTepxeHb

TpyBuaToe THe3IO

Herb

OBBOImHOM BJIOK

lerHasa 3Be3IO0UYKA
CTeHOBOM MpoeM

alipapJieHMe CHMJIEI TAXeCTN

IIOBOPOTHOTI'O pHHYaIl'a

IIOBOPOTHOTI'O pHYaIl'a
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SOPMYJIA MN3OEBPETEHNA

1. Bopora (1), wmMenmMe BOPOTHOE IIOJIOTHO (2), IOIHMMaeMOE€ IIO
3amaHHOM TPpaeKkToOpPUn U3 3aKPHBAKIIET O CTeHOBOM npoeM (100)
3aKPETOTO  TIIOJIOXEHUS B  OTKPHTOE  IIOJIOXKEHUE, B KOTOPOM OHO
PacCIIOJIOKEHO IIO CYIEeCTBY BHIIE UYeJIOBEUECKOI'O pPoOCTa, I[IPUMUEM D3TO
BOPOTHOE IIOJIOTHO (2) WMMeeT nOBa, TpU WK OOJIblle PAaCIOJIOXKEHHEX B
3aKPETOM IIOJIOXKEHMM IOpyI' Hal »IOpyI'OM 2JieMeHTOB (12) BOPOTHOTO
IIOJIOTHA, OTJAMYakmMecs TeM, UYTO HIWKHMM B 3aKPBITOM IIOJIOXEHUM U
oTCTamMK HOpK HoOseMe KkKpan (14) BOPOTHOTO MOJIOTHa (2) HOpu
OOCTMKEHUM OTKPHTOT'O TIIOJIOXEHMSA MOXET I[IOOHMMATBbCS OTIOEJIBHO IIYyTeEM
OBMXKEeHMA IIOBOPOTa HWXHEIO DBJIeMeHTa (12) BOPOTHOTO IIOJIOTHE,
VIMeKero 3TOT Kpau (14), OTHOCUTEJIBHO BJIEMEeHTa BOPOTHOTO
[IOJIOTHA, PAacCIOJIOKEHHOTO B 3aKPHTOM I[IOJIOXKEHUM IIPUMEHUTEJIBHO K
3al0aHHOM TPaeKTOPUM BHIIEe HETO.

2. Bopora mno n.l, mnOpuueM »5TM BopoTa (1) uMeoOT IIepBOe
ycTpoycTBo (30) HaTsAra, BHTECHSAKIEee OTIeJIbHO IMIOOHMMAaeMBM KpaM
(14) HwxHero nJjeMeHTa (12) BOPOTHOI'O IIOJIOTHA IIpKM Iepexole U3
OTKPEITOT'O IIOJIOXKEHMA B 3aKPHTOe IIOJIOXKEHMEe B 3alaHHYKn TpaeKTOopUO.

3. Bopora mno mn.l wimM 0.2, OPM 2TOM B 3BaKPHTOM II0OJIOXEHUU
BOPOTHOTO [IOJIOTHA (2) BTOpOE YCTPOMCTBO (30) HaTara
IPOTHUBOOEMCTBYET OBMXEHMI0 OTIOeJIbHO IIOIOHMMaeMOTO Kpasd (14) B
HalpaBJIEHUM, OPTOTOHAJBHOM IIJIOCKOCTM BOPOTHOTO IIOJIOTHA.

4. BopoTa IO OIHOMY M3 MNPelbdymux III., OpM 3ToM BopoTa (1)
HaOpaBJIATCA 10 3aldaHHOM TPaeKToOpMM C IIOMOmb cUucTeMel (20)
HalpaBJIAKRINX .

5. Bopora mno n.4, npmu sToM cucTteMa (20) HaOpaBJAKRIUX WMeeT
IOIBe HalpabBJdgomMme (22), PpPacCIOJIOKEHHBE Ha IMIPOTUBOIIOJIOXHEX Kpadx
BOPOTHOTO TIIOJIOTHa (2), ¥ KaxX»ad HalOpaBJadomasa (22) wWMeeT IO
MeHbIlel Mepe IO OIHOMY BepTUMKaJlbHOMY CeI'MeHTY (26) HaOpabJgwomel,
IpoxXondmeMy [IPMMEPHO IIapaJlJIeJIbHO HallpaBJIEeHMI CWJIH  TSKeCTU, II0
MeHbIlel Mepe OOHOMY CeIMeHTY HalpaBJdolel, OIPpOoxXonOdlleMy  BLHIIe
UeJIOBEUECKOT'O pPOCTa, MNIPeAalouYTUTEJIEHO I[IPMMEPHO B TOPUMB0OHTAJIBHOM
HalpaBJIEHUHA, a Takxe II0 MeHbIleM Mepe OIOHOMYy OyToofpas3HoMYy
CeIMeHTY (23) HallpaBJgwmen, COeOVMHARIEMY OpyT C OIpyT oM
BEPTUKAJBHEM (26) ¥ OPOXOIOAMMY BHIIE UYeJJOBEUeCKOTO pPOCTa CeIMEHT

HanpaBJIAgKIeN.
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6. Bopora mo n.4 wim 5, TOpM 3TOM BOPOTHOE TIIOJOTHO (2)
HaOpaBJIAeTCA II0 3alaHHOW TPaeKTOopMM IIPpM B3aMMOINEMCTBUM CUCTEME
(20) HanpaBJIAKMUX C PAaCIOJIOXEHHEIMM Ha BOPOTHOM IIOJIOTHE (2)
HalpaBJAKIMMM 3JieMeHTaMu (16) .

7. Bopora 1mno 1.6, IOpuM DSTOM HalpaBJgKMME BJIEMEHTH MWMET
XOIOBEHE POJIMKM (16).

8. Bopora no m.6 wiam 7/, IOpM DTOM Ha KaxXIOWM M3 CTOPOH
sJeMeHTa (12) BOPOTHOTO IIOJIOTHA, MMeKmeTro OTIOeJIbHO IIO0IHVMAEeMLM
Kpam (14), oOpalleHHHX K HalpaBJadwomer (22), Ha HWXHeM kpae (14)
3TOT0o 2JjeMeHTa (12) BOPOTHOTO IIOJIOTHa PAaCIOJIOXEH I1I0 MEeHBIIEW Mepe
OOVH HalpaBJdRMUM 3JeMeHT (16).

9. Bopora 0o oOOHOMY M3 III.6-8, TIIpM STOM B OTKPHTOM
IIOJIOXEeHUM I[OoIHMMaeMel kpaw (14) »jeMeHTa (12) BOPOTHOTO IOJIOTHA
B HallpaBJIeHUM, I[IPOXOLOAlleM IIepPIeHOUKYJIAPHO eMy, HaxXOIOMTCA Ha
foJibleM paccToSaHUU oT HalpaBJIAKRILe I o 3JIeMeHTa (16),
PacIOJIOXKEeHHOT'O Ha BSTOM 3JeMeHTe (12) BOPOTHOT'O IIOJIOTHa, 4YeM B
3aKPETOM I[IOJIOXKEHUM, U TIIOOHAT BBEPX OTHOCUTEJIBHO HalpaBJIAKIeT O

sJyeMeHTa (16).

10. BopoTa 110 OOHOMY M3 II.6-9, opu STOM OTHOEJIBHO
IIOOHMMA e MBI BJIEMEHT (12) BOPOTHOT'O IIOJIOTHA COoenouHeH c
HallpaBJIAIM 3JIEMEHTOM (106) c IIOMOIBID  MAPHUPHOM CUCTEMEHI,

ofecrieurBawniey BO3BMOXHOCTL M3MEeHEeHUS PacCTOSHMA MexIy I10 MeHbIeu
Mepe OIHMM PAaCIIOJIOXKEHHEIM Ha 5STOM 3JieMeHTe (12) BOPOTHOIO IIOJIOTHA
HallpaBJAKIMM 3JleMeHTOM (16) m nijeMeHTOM (12) BOPOTHOI'O IIOJIOTHA.

11. Bopora mo m.10, OpM STOM IepBoe MU/MUIM BTOPOEe YCTPOMCTBO
(30) HaTsara, B3aMMOOEMCTBYSA C mMapHUPHOM cucTemoM (40), BHTecHAeT
OTHeJILHO MOoNHVMMaeMel kpal (14) omiemMeHTa (12) BOPOTHOTO IMOJIOTHA
IpY OBMXKEHMM B 3aKpPHTOE IIOJIOXEHVE B 3alaHHYlD TpaeKTopuo U/WIM B
3aKPHTOM IIOJIOXEHUM B TIOJIOXeHMe, IIOJJHOCTBK 3aKpHBakillee CTEHOBOMU
npoemMm (100) .

12. BopoTa 10 OIHOMY W3 TIPedeOymMX III., OIPM STOM THATOBOe
cpencTteo (80), NoIHMMAaKIEee BOPOTHOE IIOJOTHO (2) M3 3BaKpPHTOIO
[IOJIOXKEHMA B OTKPHETOE IIOJIOXeHMe, ONOHMM CBOMM KOHIIOM COEeIMHEHO C
HWXHMM KpaeM (14) BOPOTHOTO IOJIOTHa (2), a IpyI'MM CBOVMM KOHIIOM
CBA3aHO C YpaBHOBeNMBAKIMM YCTPOMCTBOM, ¥ TIIpPM STOM TATOROE

CpeICTBO MNPOTMBOINEMCTBYET IepBOMy ycCcTpoucTBy (30) HaTsara.
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13. BopoTa IO OIOHOMY M3 MOn.2-12, 0OpPpM DSTOM IepBoe u/wMiIu
BTOpoe ycTporcTeo (30) HaTATa MMeeT MIPYXMHHEM SJIeMeHT (32).

14. BopoTa IO OIOHOMY M3 MOmn.2-13, 0OpM DSTOM IepBoe u/wMiIu
BTOpoe ycTporcTBo (30) HaTATa MMeeT TOPCHMOHHYID HNPYXMHY (32).

15. MapHUpHasa CcUCTeMa IOJS BOPOT I[I0O OOHOMY M3 IIPEemObOyNMxX IIIl.

I[Io DOBepeHHOCTH
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