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YCTPOﬁCTBO AT IPCAOTBPAIICHAS ITIAACHHUA YCIOBEKA IPH MIOABEME, CIIYCKC H

BBIIOJIHEHUH paboT Ha BHICOTE HECYINEH KOHCTPYKIHH

U306peTeHne OTHOCHTCA K YCTpOMCTBAM JUIS CIACEHHS XXH3HH, a HMEHHO - K
yCTpOHCTBaM, NpeJHa3sHAUYCHHBIM IS OPEAOTBpPAMCHAS NMaacHAS YeI0BEKa IIpH NOABEME,
CIyCKe, a Takxke paboTe Ha BHICOTE HAa 00BEKTax THNA 3JaHHM M COOpYXEHHH, aHTCHHO-
Ma4TOBBIX COOPYXEHHN, MOCTOB, BHICOKOBOJNBTHBIX JIHHHM 3JIEKTpOIEpenay, CTONOOB,
ABIMOBBIX TPYO, KOJO/EB H MaXT, X APYTHX BEICOTHBIX HECYIHUX KOHCTPYKIIHSX.

U3BeCTHO yCTPONUCTBO NIPENOTBPAIICHHS MAJECHUS YEIOBEKA NpH NOABEME M CIIyCKE Ha
omopax BO3AYIIHBIX JIHHHH 3JeKTponepenad (mareHTr RU 2693960, MIIK H02G1/02
(2006.01), omy6m. 2019r.), mpexacraBusiomee co6o CTPaxOBOYHOE YJIABJIHBAIOIIEE
- TIpECHOCcO6NIeHHE B BHIE GeryHka, COCTOSIIETO 3 COCTABHOTO Kopmyca, BEIIIOJHEHHOTO O
MEHBIIECH Mepe C JABYMsA CHMMETPHYHO PACHONOXECHHBIMH OTHOCHTEIBHO OPOAOJIBHOR OCH
GOKOBEIMHU YaCTSAMH, CHAaOXCHHBHIMH CAHOYHBIMH IOJIO3BSMH, HMCIOIMHAME BO3MOXHOCTD
ABHKCHHS IIO JKECTKOW aHKEPHOM JHHUM H3 HalpaBISIOMHX T-o6pasHoro mpodwuns,
3aKPEMICHHOTO BAOJb BCEH BEICOTHI ONOPEI, MEXTY KOTOPBIMH PACIIOJIOKEHA CPEIHSA 9aCTh
T-06pa3Hoii popMEL.

HaunGonee GmM3KUM K 3a(BISEMOMY pPEIIEHHIO H NPHHATHIM B Ka4e€CTBE NPOTOTHNA
ABJIACTCA MONIBYHKOBOE BIIOKHPYIOMmEe yCTPORCTBO IS HEepEMEIIEHHS 10 KECTKOH aHKEPHOH
maunn (natent RU 180367, MIIK H02G1/02 (2006.01), omy6i. 2018r.), cocrosimée u3
HMEIOIEeH BO3MOXHOCTS KPEIJICHHS Ha HeCylned KOHCTPYKIHH JKECTKOM QHKEPHOH JIMHHH,
cOOPMHUPOBAHHON U3 COCTABHEIX IIOCJICIOBATENBHO COCAMHEHHBIX CEKNHN HaNpaBIAIOMHX
T-obpassoro mpoduns ¢ kpenexHol u paGouell HaCTAMH, MON3YHKOBOTO GIOKHPYIOMETO
YCTPOIHCTBa, MEepEMEIaeMoro Ha POJIMKaX, HMEIOMEro BO3MOXHOCTH COCIUHEHHS CO
CTPaXxOBOYHOH NPUBA3BIO, HANETOH Ha 4YENOBEKd, H y3el CTONOPESHHS KapeTKu Ha
HanpaBJmIomeI‘& IpH NajicHAM 9eJ0BeKa.

HenocTaTkoM TakuX yCTpOMCTB SBISETCH HH3KaS HAJIEXHOCTh (QHUKCAIlMH NPH CphiBe
YeI0BEKa Ha KECTKOH aHKEPHOM JIMHHH, TaK Kak CTOIIOpEHHE GeryHKa (natenT RU 2693960)
WIIM TIOJI3yHKOBOrO Oiokupyromero ycrpoiictsa (matrent RU 180367) Ha HalpaBJfOmeii
OCYIIECTBIAETCS 3a CUET CHI TpeHUs GIOKHpyIOmeH PydKH O MOBEPXHOCTH NPOdHIL. DTOT
HENOCTaTOK yCYTyOusieTcs B YCHOBHSX HENOTOAHl JOXKIA, CHEra, TroJONeAa, KOrja
TIOBCPXHOCTH TpeHus mpoduirs yBnaxHeHsl. [Ipa cpriBe YenoBeka B CBOGOZHOM NageHuy u
MaJioM COIPOTHBJICHHH IIPH NEpPEMEIICHUHA TOJI3YHKOBOTO OIIOKHPYIOIEro yCTPOHCTBA

60KHpYyIOIas pPyuKa MOXKET JOCTATOYHO JOJTOE BpeMsS HE CpabaTHIBATh, nepeMemasnch
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IJIOCKOIIApaNIeIbHO BMECTE | c qenoneKoM, 4To npnnenei K 6oannM YCHIHAIM
cpabaTEIBaHUS NPH CTOLOPEHHH, YTO YBEIHYHBAeT HArpy3KH Ha deloBeka. Kpome Toro, B
Clly4ae HEIPaBHJILHOM OPHEHTAllMH INON3YHKOBOTO OJIOKHpyIOmero ycrpoiictBa Ha T-
o6pasHoM mpodHie - IpH HENPAaBHILHO OPHEHTHPOBAHHOM MOJI3YHKOBOM GIOKHpPYIOIMEM
YCTPOMCTBE CTOIIOPEHHUE IIPH NIaICHHH HEBO3MOXHO.

3amayedl NpennaraeMoro TEXHHYECKOrO DEINCHHs ABIAETCS IOBHINECHHE HANCKHOCTH
NpEeAOTBpalICHUs MaACHUS Y€JIOBEKA MPH NEPEMEMEHUH 10 HallpaBifomei 3a cuet Oolee
HaJEXHOTO CTOIMOPECHHS KapeTKH HAa HalpaBJIAIONIEH.

IloctasnenHas  3agada  pemaeTcs  YCOBEDIICHCTBOBAaHMEM  YCTpPOHCTBA  Juis
[IPETOTBPAIICHHUS NaICHAS Y€I0BEKa IPH MOABEME, CIIYyCKE H BHINOJIHEHUAH paboT Ha BHICOTE
HecyImel KOHCTPYKIHH, COCTOSINEro M3 MMeEIomel BO3MOXHOCTh KPEIUICHHS Ha Hecymei
KOHCTPYKIIMM  XKECTKOH  aHKEpHOM JHHHH, CHOPMHPOBAaHHOH M3  COCTaBHEIX
MOCJIENOBATEAbHO COCAWHEHHBIX CEKUHH HampaBisfiomux ©H3 T-oOpasHoro mpodmuis c
KpenexHoii u pabodell WacTAMM, KapeTKH, HMMEIOMEH BO3MOXXHOCTH COETHHEHHS - CO
CTPaXOBOYHOM NPHUBS3HIO, HAJIETOM Ha YeNOBEKa, OXBaTHIBaOmEeH paGodyro 9acTs npodu,
YCTAHOBJIEHHON ¢ BO3MOXHOCTBIO IpOJOJILHOrO NEPEMEMICHHUS 110 HANPABIAIOMUM, H ysen
CTONOPEHHS KapCTKH Ha HANpaBJIAIOINEH IPH MaJACHUH YeJIOBEKaA.

OTO yCOBEPIIEHCTBOBAHHE COCTOMT B TOM, 4YTO Y3l CTONIOPEHHS KapeTKh Ha
HanpapJIgIomeH BHITOIHEH B BHIE OTBEPCTHH Ha paboueit 4acTu mpoduis, BEIIOTHEHHbIX IO
06e CTOPOHBI KpeneXHO# 9acTH, W 3amena KapeTKH, YCTaHOBJIECHHOTO C BO3MOXHOCTBIO
B3aHMOJEHCTBHSA C OTBEPCTHAMHE pabodeii 9acTH.

Takoe KOHCTPYKTHBHOE BEIIOJIHEHHE YCTPOKCTBA OGecIednBaeT HANEKHOE CTOIIOpPEHHE
KapeTKH Ha HampaBIIIOMel 3a CueT HaJeXKHOT'o B3aUMOACHCTBHS 3amena C OTBEPCTHAMHU
npodus.

Kpome Toro, 3amen Moxer ObiTh MOAIPYXHHEH OTHOCHTEIHHO KOpHmyca KapeTKH B
HanpasJjieHHH pabo4eif YacTH, YTO OBHINAET HALXCKHOCTh CTOTIOPEHHS.

Kpome Toro, ycTpoicTBO MOKET OHITH CHAGKEHO Y3JI0M NPEXOTBpaINECHUS HENPABHIBHOM
YCTaHOBKH Kape€TKH Ha HAIOpPaBIfAIOMYHO, BHINOJHEHHEIM - B BHAE OrPaHHYATENS,
YCTaHOBJICHHOTO OTHOCHTEJIPHO HAIPaBJAIOMIEH ¢ 06pa3oBaHHEM IONEPEIHOrO 3a30pa JIs
NpOX0/a KapeTKH, U PAacHONIOKEHHOTO Ha KapeTKe HPENOXPAHHUTENS, IONePEIHbIH pa3smep
KOTOPOro NPEBHIMIAET Pa3Mep HONEPEIHOrO 3a30pa.

Taxoe KOHCTPYKTHBHOE BEIIOIHEHHE YCTPOHCTBa NO3BOJAET NOBEHICHTH €r0 HAJIEKHOCTD
3a cueT obecHeueHHs CBOOOJHOIO NECPEMEIIEHHS KApeTKH @O HanpaBIgiomed, IpH
NPaBAIBHOH YCTaHOBKE M IIPEMATCTBYET NEPEMEHICHHUIO KapeTKH B Cly4ac €€ HEPaBHIbHOM

YCTaHOBKH, HCKIIIOYalome# cpabaThIBaHHE Y371a CTONOPEHHS.
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»I/I306peTeHHe‘ HOSCHAETCS ‘iepTe)KaMH, Ha icoi‘bpbtx Ha ¢ur. 1 n306paxkeHo 3agBisgemMoe
YCTPOHCTBO, B IOJOXEHHH CTONOPEHHS KapeTKH Ha HamnpaBigomei, Ha ¢ur. 2 -
IOANPYXKAHECHHBIN 3allell KAPETKH B IIOJIOKEHAHN NNoAbeMa B cpabaThiBanus. Ha ¢uUr. 3 - yzen
NpeNOTBpAIlCeHIs HENPaBIIbHOH YCTAaHOBKH KapeTKH Ha HaIpaBJISIOMYIO.

YCeTpolcTBO 118 IpENOTBpAIICHHS MajeHWd dYelloBeKa IpH IOABEME, CIyCKe H
BBINIOJIHEHAH paboT Ha BRICOTE HECYIEH KOHCTPYKIHH COCTOUT M3 HMEIOMEH BO3MOXHOCTb
KpPEIUIEHHA Ha HECyled KOHCTPYKIMH JXXECTKOH aHKEpHOH IMHHH, c(OpMHPDOBaHHOH H3
COCTaBHBIX IIOCNEAOBATEIbHO COCAMHEHHBIX cexnuid 1 HampaBmstomux u3 T-o6pasHoro
npoduns ¢ KpenexHod 2 u pabGodedt 3 uyacTamm, KapeTKd 4, HMEIOIMEH BO3MOXHOCTH
COCIHHEHHS 4Yepe3 TEKCTHUIBHO-ICHTOYHHIH nemmndep 5 u kapabWH 6 CO CTPaxOBOYHOMH
NpUBA3BIO, HaIeTOH Ha 4yenoBeka. Kapetka 4 oxBareiBaeT pabodyio 4acTh 3 mpoduns u
YCTaHOBJIEHA C BO3MOXKHOCTBIO ITPOJOJIBHOTO NEpPEMEIEHHs 1O HampaBisoomuMm 1. Yien
CTONOPEHMS IIPH NaJCHHH Y€JI0BEKa BHIIOJIHEH B BUJIe 3anena 7 KapeTku 4, CTONOPSIIErocs
B pabodeM I0JI0KEHHH B OTBEpCTHAX 8 Ha moJkax 9 pabodeii 9acT 3, BHIMOIHEHHEIX TIO 06€
CTOPOHBI KPETEXHON JacTH 2.

'B npuBencaHOM Ha ¢ur. 2 BapuaHTe 3aHen 7 MOANPYXHHEH K Kopnycy 10 kaperku 4, B
HanpaBjcHHH pabodei yacTH 3 mpyuHO#H 11, HanexHO cromopsmei 3aHen 7 B OTBEPCTHAX
8.

B npuBexeHHOM Ha ¢ur. 3 BapuaHTEe YCTPONCTBO CHabXKEHO Y3JIOM IpPEAOTBPALICHHS
HEIIPaBM/IBHOH YCTAHOBKH KapeTKd 4 Ha HANPABIAONy:o -1, BHEITOIHEHHBIM B BHIC
OrpaHHYHTENd 12, YCTAHOBIEHHOTO OTHOCHTENBHO HampaBisomed 1 ¢ obpasoBaHHeM
IIONEPETHOro  3a30pa 4 I IPOXOAa KapeTkd 4, H pPacHmoNOXEHHOro Ha KapeTke 4
npenoxpanuTeNa 13, momepedHsii pasmep B KOTOPOro MmpeBHIMIAET pa3sMep HONEPEYHOro
3a30pa A. '

YcrpoiicTBo paboTaer ciieayomuM o0pa3oMm.

Ha Hecymell KOHCTPYKUHM KpENST ECTKYIO aHKEPHYIO- THHHIO, cOpMUPOBaHHYIO H3
COCTaBHBIX MOCIIEZ0BATENBHO COEMHHEHHEIX CEKIHi HAIPaBIAIOMHKX. 1.

~ Ilepen HauanoM BEIIONHEHHS paGoT Ha BHICOTE 4EOBEK MPHKPEIIIET ce6s K Kaperke 4,
HaIlpEMeDp, TOCPEACTBOM CTPaXOBOYHOMN IPHBSA3H - TEKCTHALHO-ICHTOYHOrO AeMndepa 5 u
kapabuHa 6. IIpn IBMXXECHHH YeTOBEKa BBEPX WJIM BHH3 110 CTYII€HIM JeCTHHII (cTen 6onaTam),
YCTaHOBJICHHHIM, HaIPHMED, Ha ONIOPE BHICOKOBOJIBTHBIX JIMHUH 3JIEKTpoIniepead KapeTKa 4
IepeMeINaeTcs B BEPTHKAILHOM HANpaBJICHHH II0 HANpaBIsIomAM 1 BAONB KECTKOH
aHKepHo#i MMHKH. B ciydae cpbiBa 4enoBeka, 3anen 7 CTOMOPHUTCS B OTBEPCTHAX 8, HAJIEKHO
Gukcupys KapeTky 4 Ha HampaBisgiomed | ¥ npexoTBpamas majcHHE uenoBeka. Jis

obecnieyenns GonpmIeH HaIE)HHOCTH y371a CTONOPEHHs 3allen 7 HOANpPYXHUHEH K Kopmycy 10
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KapeTKH 4, IpH 3TOM B MOMEHT Hayajia NaJeHus 00e3BeMIeHHbIH 3amell 3a CYeT npyXuHH 11
CTONIOPHTCA B OTBEPCTHAX 8 HANpPaBIAIOMHUX 1 ¢ MEHUMAIEHEIM BPEMEHEM cpaGaTHIBaHHuS.
Ha kapeTkax monsyHkoBoro THIa cpabaTsBaHHe 3amena IPOACXOAAT B OMHOM HalpaBJICHHH
- OpH NajeHHH (ABMXEHWHM BHM3). B Bapmanre (¢mr. 3) c y3mom MpenOTBpameHHAS
HENIPaBU/IPHOK yCTAHOBKHM KapPETKH Ha TOYKAaX BXOJA M BHIXOJAa KapeTKH 4 M3 KeCTKoif
aHKEPHOH JIMHHH yCTAaHABIMBAIOT OTPaHAYHTENH 12 ¢ 06pa3’oBaHHEM IONEPEYHOTO
3a30pa 4 14 mpoxoja kapeTkd 4. I[paBHIBHO OPHEHTHPOBAHHAS KapeTKa 4 3aBOMMTCA Ha
HaNpaBIAOMY0 1, npoxonas depes 3a30p 4 MeXAy KapeTkod 4 u orpaHHyuTeneM 12,
CBOOOZHO yCTaHABIMBACTCS HA HANPABJIAIOMYIO 1, YTO MO3BOJISET OCYINIECTBUTH HaJIE)KHOE
CTromopeHne 3amena 7 B oTBepcTusx 8. HenpaBuibHas ycraHOBKAa KapeTkd 4 Ha
HaNpaBIsIOMy!o 1 HCKiIoYeHa, T.K. IPH 3TOM IPEeOXpaHHTENs 13 KapeTku 4 He CMOXeT
MPOHTH Yepe3 OrpaHUIHTEND 12, IPENSTCTBYS 3aBENCHHIO KapeTKH 4.

Takam 06pa3oM, HCIONB30BaHHE 3afABISEMOTO TEXHHYECKOTO pEIIEeHHs IOBHIMAET
HaIeXXHOCTh CTONOPEHHS KapPETKU Ha HANpPABIAIOMEH 32 CYET HAJEKHOTO B3aUMOJEHCTBHS
3amnena ¢ OTBEPCTHAMH Hpoduis u obecmeueHus IPaBHIIbHOW YCTaHOBKH KAapeTKH Ha

HaNpaBIAIOYIO JJis HaXeXKHOTO €€ CTONOPEHHS NIPH CPHIBE YEJIOBEKA.
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®dopmyna uzobpeTeHns

1. VYerpoiictBo mns mpenoTBpaleHMs NaJeHHs 9ENOBEKA NPH IIOXBEME, CIIyCKE H
BBHIIOJHEHHH paboT Ha BHICOTE HeCymed KOHCTPYKIMH, COCTOSIIEe M3 HMEIOMEH
BO3MOXHOCTh KPEIUICHHS Ha HeCymed KOHCTPYKIHH JXECTKOM aHKepHOW JIMHHH,
C)OPMHPOBAHHON M3 COCTAaBHBIX IOCIENOBATENHHO COSAHHEHHEIX CEKIIHiA HaIpaBJISIOMKUX
3 T-ob6pasHoro mpodmias c kpemexnoii m pabouelf TacTammu, KapeTKH, HMeEomeH
BO3MOXHOCTb COCIHHCHHSI CO CTPaXOBOYHOM IIPHBA3BIO, HAJAEeTOM Ha YeEJOBEKa,
OXBaTHIBAIOIeH pabodyi0 9acTh NPOQHIISL, YCTAHOBICHHOH ¢ BO3MOXHOCTHIO IPONOIBHOTO
[ICPEMEIICHUSL IO HANPABJAIOMHKM, H y3€ll CTONOPEHHMsS KapeTKH Ha HalpaBIAIOIMER IpH
NaACHUH YCJIOBEKA, OTIMYAIOMICECH TEM, YTO y3€J CTONOPEHHS KApPETKH Ha HaIpaBIISIOMEH
BBIIIOJIHEH B BHJI€ OTBEPCTHH Ha paboued 9acTu MpoQuIs, BEINOTHEHHEIX 10 06€ CTOPOHEI
KPENeIKHOM YacTH, U 3alleNla KApETKH, YCTaHOBIEHHOTO C BO3MOXHOCTHIO B3aHMOAEACTBHS C
OTBEPCTHAMHM pabodeii yacTH.

2. YerpoiicTBo MO m. 1, OoTIMYAlomeecs TeM, YTO 3aIllel MOANPYXHHEH OTHOCHTEIHHO
KopIyca KapeTKH B HallpaBlieHHH paboueit gacTw.

3. YerpoiicTBo 1o 1. 1, oTIHYaIOmMEecs TeM, 9TO OHO CHaGXeHO Y3JI0M HpeNOTBpaIICHUA
HCNPaBHIBHOM yCTAHOBKM < KapeTKH Ha HANpPaBiIsIOMYIO, BHIIONHEHHEIM B - BHIE
OrPaHHYMTENA, YCTAHOBIEHHOTO OTHOCHTENHHO - HANpAaBISIOMEH C oOpazoBanueM
IOEPEYHOTO | 3a30pa I NPOXOJa KapeTKH, M PacIOJOKEHHOro - Ha KapeTke

IIPEIOXPAaHUTENS, IONEPEYHBIH Pa3Mep KOTOPOTO IPEBLINAET pasMep MOoNepedIHoro 3a30p
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