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(57) Ilpeanoxen cnocob pacmupenst KOHUA TPYObI, M3TOTOBICHHON U3 IIaCTMACCHI, 00naatomei spdexkrom
maMsATH (GOPMBL, C IIOMOIIBIO PACIIUPUTENEHOTO HHCTPYMeHTa (1), IMEIOIIero rojioBKy (2), CoepiKarryio
pacumpurensHoe cpeactBo (3, 4), BBIIOIHEHHOE C BO3MOXKHOCTBIO BBEICHHS BHYTPh KOHIA TPYOBL
VYKka3aHHBIH CIOCO0 BKJIFOYACT STAlbl M3MEPCHUS TEMIICPATypPhl PACIIMPSCMON TPyOBI, PeryIupOBaHUs
[0 MEHbIICH Mepe OJHOT0 W3 MapaMeTPOB YIPABICHUS pacUIMPEHHUEM TOJOBKH (2) MHCTpyMEHTa
HAa OCHOBE H3MEPEHHON TeMIleparypbl TPyObl M pACIIMPEHUS KOHIA TPyObl C HCIOIb30BAHUEM
OTPETYIMPOBAHHOTO TapaMeTpa YIPaBICHUS PAcUIMpPECHUEM TOJIOBKH WHCTPYMCHTA. PacIimpuTeNbHbIN
uHCTpyMeHT (1) comep kUt naTyuk (5) TeMrepaTypsl UL H3MEPEHHs TEMIIEPATYPhl pacCIIupIeMOn TPyOBI
W/UITU TEMIIEPATyPhl OKPYKAIOIEH CPeibl U AIEKTPOHHBIN 010K (9) yrpaBieHus 1Jisl PEryTupOBaHUsI 110
MEHBIIICH Mepe OJHOTO U3 MapaMETPOB YIPABJICHHUS PACHIMPCHUCM TOJIOBKH WHCTPYMCHTA Ha OCHOBE
M3MEPEHHOT0 3HAYCHUS TEMIIEPATyPhl.
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CIIOCOB PACIHINPEHUS KOHIIA TPYEbI 1 PACIIMPATEJILHBIHN
HHCTPYMEHT

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCSA U3OEPETEHUE

Hacrosimee wu300peTeHne OTHOCHTCS K CHOCOOY pacIiMpeHHs KOHLA TpPyOBbl,
U3TOTOBJIEHHON W3 IUIacTMacchl, obnamaromeit sddexrom mnamstu GOpMbL, € TOMOLIBIO
PaCIIMPUTENBHOTO HHCTPYMEHTA, HMEIOLIEr0 TOJIOBKY, COZEpPXKAILIYI0 PaCIINPUTEIBHOE
CPEACTBO, BBHIMIOJHEHHOE C BO3MOJKHOCTBIO BBEICHMs BHYTPb KOHIA TpyObl. Kpome Toro,

HacTosIIIee N300PETEHNE OTHOCUTCS K PACLTUPUTEIbHOMY HHCTPYMEHTY .

YPOBEHb TEXHUKHU

H3BecTHO, 4TO TPyOBI, M3rOTOBJIEHHBIE U3 TUIACTMACCHI, oOnanaromeit s¢gdexrom namstu
¢dopmbl, Takue Kak TpyObl, n3rorosyneHHble n3 nonudtwieHa (PE), ciouroro nomstunena (PEX),
NOJMSTHIIEHA  MoBbIIeHHOW  TepMmoctoiikoctd  (PE-RT), mommsTuneHa  CcBepXBBICOKOMH
mouekyssipaoit Mmaccel (UHMWEPE), nocne pacmupenus IMEIOT CKOPOCTb YCalKH, KOTOpast
3aBHCUT OT Temrepatypbl TpyObl. IIpu HU3KOH TemriepaType OKpy KarolLlel cpeibl TeMIepaTypa
TpyOBI SBJIAETCSI HU3KOH, a Take CKOPOCTb YCaAKH sIBJsieTCsl HU3KOH. Takum oOpasom, At
pacirpeHust TpyObl HEOOXOAMMO MPUKIAABIBATE OOJbIIEE YCUIIUE, TIOCKOJBbKY TpyOa sIBJsieTCs
OoJee skecTKOM, yeM mpu Teruioi noroge. Korma temmneparypa obecrieyrBaeT HaJHMUUE TETIoN
OKpY’Karomiel cpenpl, TpyOa Takke SIBISIETCS TEIUIOH, MPH 3TOM TpeOyeTcs MPUKIIAJbIBAThH
MeHbLIee YCHIIE, TaK Kak TpyOa mmeeT OONBLIVIO 3JAaCTHYHOCTh. Kak mpaBuiio, MOJUMEpSI,
obnanaromuye MaMaTbio (OPMBI, TPENCTABISIIOT COOOH MONMMEPHBbIE WMHTEJUIEKTyaIbHbIE
MaTepHualibl, CIOCOOHBIE BO3BPAINATHCS U3 Ae(OPMHPOBAHHOTO COCTOSTHUS (BPEMEHHOH (OpPMBI)
B HCXOmHYH (mocTosiHHyK) (opmy. HecMoTpss Ha TemmepaTypy OKpyKaroIeld cpenbl, B
OOBIYHBIX YCIOBHAX MOHTaka 3¢ dexT mamstu GopMel Oyner obecreunBaTh BO3BPAT AETAIH K
ucxomnHoi (opme. st Toro, yToOBl BBI3BATh BO3BpAT K YKa3aHHOW HCXOMHOW Qopme, He
TpeOyeTcst UCMOJIb30BaTh TEIUIO WA Kakoe-Tu0o0 Ipyroe BO30yKAaroIIee BO3ISHCTBIE.

Ha npakTnke MOHTa)KHUKY HEOOXOAMMO BPYYHYIO KOHTPOJINPOBATH KOJIMYECTBO LIUKJIOB
pacuInpeHus B 3aBUCUMOCTH OT TEMIIEpaTyphl OKpyskaromen cpeabl. IIpobnema 3axmouaercs B
TOM, YTO Ka4eCTBO COEOUHEHUs TPYO (r€pMEeTHYHOCTb) BO MHOTOM 3aBHCUT OT KBaJIH(HKALIUU
MOHT&)XKHUKA. BronHe BEpOSATHO, YTO MOHTaKHUK MOXKET BBITIOJHUTH MEHbIIEe WIH OoJbliee

KOJIMYECTBO HUKJIOB paCIIUPCHUs MO CPABHCHHUIO C ONITUMAJbHBIM KOJIMYCCTBOM B KOHKPCTHbBIX



TEMIIEPATYyPHBIX YCIOBUSIX.

B marente CIIIA Ne 9555577 omucanbl yCTPOHWCTBO M CIOCOO pacIIMpeHHst KOHLA
IUIACTUKOBOH TpyOBl. B 1aHHOM 1OKyMEHTEe NMPHUBENEHO OMHCAHUE PEryJIUPOBAHUS PAIHAIBHOTO
pPacCTOssHUSI MEXIY pPaCTATHMBAIOIIMMU IOBEPXHOCTSMM B 3aBUCUMOCTH OT TEMIIEpaTyphl

OKPY>Karollen Cpenbl.

3AJIAYA U30BPETEHMA

3amaueil  HacTOsAIIEro  M300PETEHUs]  SIBJISIETCSI  YCTPAHEHUE  BBIMICYTIOMSIHYTHIX
HEJIOCTAaTKOB.

B wuyactHOCTH, 3amadeil HacTOsLEro u300peTeHHs SBJSETCS CO3JaHue crocoda |
pPaCiunpuTEIbHOTO HWHCTPYMEHTA, YMCHBIIAOIICTO BJIIMAHUC paSHPI"IHOfI KBaJ'II/I(I)I/IKaLII/II/I
MOHTa)KHUKA Ha Ka4eCTBO COEAMHEHUs TPyO u, TaKkuM 00pa3oM, 00eCreunBaroIero yuydlieHue
kauecTBa coequHeHus TpyO. Kpome Toro, Hacrosimee n3odpereHue obecrnedynBaeT BO3MOKHOCTh
ABTOMATHUYECCKOI0 PEryjJUupOBaHUA TApaMETPOB YIIPABJIICHHUA PACHIMPEHUEM B COOTBETCTBUU C

TEMIEepaTypoil paciiupssieMoi TpyOBbL.

CYIMHOCTD U30BPETEHUA

B coorBercTBUU C MEPBBIM ACHEKTOM HACTOSINEr0 M300pETEeHHs NMPEUIOKEH CIOco0
pacuipeHusi KOHIA TPyObl, U3TOTOBJIEHHON M3 IUIACTMAcChl, oOsanaroimeii 3¢GekToM mamsTu
(OpMBI, C MOMOIIBIO PACIIUPUTENBHOIO WHCTPYMEHTA, HMMEIOINEro TOJIOBKY, COIEpPIKALIYIO
pacUINPUTENTbHOE CPENCTBO, BBIMOJHEHHOE C BO3MOJKHOCTBIO BBEIEHHUS BHYTPb KOHLA TPYOBL
Crioco0 BKIFOYAET 3TArbl U3MEPEHUS] TEMIEPATyPbl, PETYJIHMPOBAHUS IO MEHbINEH Mepe OTHOTrO
U3 TapaMeTpOB YIIPaBJICHHS PACLIMPEHUEM TOJIOBKM HMHCTPYMEHTa HAa OCHOBE H3MEpEHHOMU
TEMIepaTypbl, U PACIIUPEHUsT KOHLA TPYOBI C UCIIOJIb30BAHHEM OTPETYJIMPOBAHHOTO MapaMeTpa
YIPaBJICHUS] PAaCIIUPEHUEM TOJIOBKM HHCTPYMEHTa. B mpennoskeHHOM H300peTeHHH Ha STare
U3MEPEHUs] TEMIIepaTypy pacmmpsieMoll TpyObl HU3MEpSIOT HEMOCPENCTBEHHO IyTeM
olecrieueHns KOHTakTa ¢ TPyOO#l, a Ha 3Tame peryJupoBaHHsS MO MEHbIIEH Mepe OOUH U3
napaMeTpoB YMpaBI€HUs PpacUIMPEHHEM TOJIOBKM MHCTPYMEHTa peryjupyroT Ha OCHOBE
HETIOCPEACTBEHHO U3MEPEHHON YKa3aHHOM TeMIepaTypbl TPyObI.

TexHUYeCcKWil  pe3yibTaT, JOCTHTA€Mblii ¢ TOMOIIBI JAHHOTO  HM300peTeHwus,
3aKJIFOYAETCS B TOM, YTO TEMIIEPATYpa paciupsieMoil TpyObl MOKET ObITh YYTEHa ONTHUMAJIbHBIM
o0pa3oM B mpoLecce paclIMPeHus], IIOCKOJIbKY CKOPOCTb YCAAKU PacIIUPEHHON TPYOb! 3aBUCHUT
OT TeMIEepPaTyphlL.

B BapuanTe BBINOJHEHHUS MPEMJIOKEHHOTO Crocoba peryjupyeMbiii  mapamerp



YIPaBJICHUS PACIIUPEHUEM MPENCTABIAET COO0H KOIMUYECTBO IUKJIOB PACIIUPEHUs], W/ UIH BPEMs
pacuIpeHys, W/ N BEIMYUHY JHaMeTPa PaCIIUPEeHHUS.

B BapuaHTe BBINOJHEHUS] NMPEIIOKEHHOro crocoda TeMneparypy paciupseMon TpyObl
U3MEPSIIOT C MOMOIIBIO ATYHKA TEMIIEPATyPbl, BETPOSHHOT'O B TOJIOBKY HHCTPYMEHTA.

B BapuaHTe BBINONHEHUS MPEIJIOKEHHBIH CIIOCO0 BKIJIKOYAET 3Tall, Ha KOTOPOM
OTPENeNSIFOT AMaMETP paCLIMpsieMOil TpyObl M PEryJMpyrOT IO MeHbIIeH Mepe OIWH U3
NapaMeTPOB YIPABJICHUS PACIIUPEHUEM HA OCHOBE U3MEPEHHOTO TUaMeTpa TPYObI.

B BapuaHTe BBITIOJHEHUS TPEIJIOKEHHBIH COCOO BKIIFOYAET STAll HArpeBaHUsl TPyObI C
TIOMOIIBIO HArPEeBATEIIsI, COEPIKAILEroCs B TOJIOBKE HHCTPYMEHTA.

B BapuaHTe BBIMOJHEHUS MPEIJIOKEHHBINH CITOCO0 BKIIFOYAET 3TAl OXJIAXKICHUS TPYOBI C
HIOMOIIBIO OXJIAIUTENS], COAEPIKAILETroCs B FOJIOBKE HHCTPYMEHTA.

B BapmaHTe BBINONHEHWs] TPENJIOKEHHbIH CrMocod BKIKOYAET 3Tall  PYYHOTO
pPEeryJupoBaHMsl MO MEHBIIEH Mepe OJHOrO M3 IMapaMeTPOB YMPABJICHUs PACIIMPEHHEM C
HIOMOIIBIO CPENICTBA BBOJIA, COAEPIKAIIETOCs B PACIIUPUTEILHOM HHCTPYMEHTE.

B BapuaHTe BBINOJIHEHUS MPEIIOKEHHBIH CHOCOO BKIIKOYAET 3TAall aBTOMATHYECKOTO
pPEeryJupoBaHusl IO MEHbBIIEH Mepe OJHOrO M3 IapaMeTPOB YMPABJICHUs PACIIMPEHHEM C
IIOMOIIBIO  3JIEKTPOHHOIO  OJIOKAa  YIPABIEHHs, COINEPKAIIEerocss B  PACHIMPUTEIHHOM
UHCTPYMEHTE.

B cooTBeTCTBHMM CO BTOPbIM aCHEKTOM HACTOSIIErO H300peTeHHs MpPEeAsIOKEH
paCIIMPUTENbHBI HMHCTPYMEHT, IpPEeIHAa3HAYCHHBbIH U1 pPACIIUPEHHs KOHIA TpyOsl,
U3rOTOBJICHHON W3 IUIaCTMAacchl, obOnamaromeit sdpdexkroMm mnamsatu  (GOpMbI, MpPUHUEM
pPaCIIMPUTENbHbI ~ HMHCTPYMEHT  COAEPKUT  TOJIOBKY  MHCTPYMEHTA,  COAEP KALIYIO
paCciupuTEIbHOE CPEACTBO, BBIMMOJIHEHHOE C BO3MOXKHOCTBHO BBEACHHMSA BHYTPb KOHLA TpY6bI
IUTS pacUIMPEeHHst KOHIIA TpyObl. Pacimmpure bHbIil HHCTPYMEHT COAEPIKUT NATYUK TEMIIEPATyPhI
U SJIEKTPOHHBIN OJIOK ympaBieHUs Ml PEryJIHPOBAHUS IO MEHBbIIEH Mepe OIHOro U3
[apaMeTpOB YIPABJIEHUs] PACIIUPEHUEM TOJIOBKM MHCTPYMEHTA HAa OCHOBE HM3MEPEHHOrO
3HAYCHHs TeMIepaTypsl. B mpennokeHHOM H300peTeHHH NaTYMK TEMIIEPATypPhbl BBITIOJIHEH C
BO3MOKHOCTBIO HM3MEPEHHUs] TEeMIIEPaTypbl pacLIupseMoll TPyObl HEMOCPEACTBEHHO IyTeEM
o0ecrieueHns1 KOHTAKTa C TPyOOH.

B BapuaHTE BBINMOJIHEHUA NPEATIOKEHHOTO PaCinpUTEIBbHOTO HWHCTPYMEHTA
SJICKTPOHHBIA OJIOK YIPaBJICHUs BBIMOJHEH C BO3MOMKHOCTBIO PETYJIIMPOBAHUS IMapamerpa
YIpaBJICHUS PAaCIIUPEHHUEM, IPEACTABIISIOIIEr0 COOO0M YHCIIO LIMKJIOB PACLIHPEHUS, H/UIH BpeMsI
pacuIpeHus, W/ N BEIMYUHY JHAMETPa PACIIUPEHHUS.

B BapuaHTe BBINOIHEHUS MPEMJIOKECHHBIM PACIIMPUTEIBHBI WHCTPYMEHT COIAEPXKUT
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Ha0Op B3aMMO3aMEHSIEMbIX M IPUCOECANHIEMBIX ¢ BO3MOXKHOCTBIO Ch€Ma I'OJIOBOK MHCTPYMEHTA
i TpyO pasinuyHOro Auamerpa, IPU 5TOM Kaxaas rOJIOBKA MHCTPYMEHTA CONEPXKUT AATUHK
TEMIEepPaTypPhl.

B BapuaHTe  BBINOJHEHUS  IPEUIOKEHHOIO  PACIIMPUTEIBHOTO  MHCTPYMEHTa
3JIEKTPOHHBIN OJIOK YIPaBJIEHHs PACIIONOXKEH B TOJIOBKE HHCTPYMEHTA.

B BapuaHTe BBIMOJHEHUS TMPEIJIOKEHHBIH PACIIUPHUTENbHBI HHCTPYMEHT COAEPIKUT
paMy HWHCTPYMEHTa, a TOJIOBKA MHCTPYMEHTA COAEPKHUT pamy TOJIOBKH, MPUKPEIUICHHYIO
BO3MOKHOCTBIO ChEMa K paMe PacCIIupPUTEIbHOIO HHCTPYMEHTA.

B BapuaHTe BBINOJHEHUS NPEIJIOKEHHOTO PACHIMPUTENIPHOIO WHCTPYMEHTa IaT4uK
TEMIEPaTyPbl PACTIONIOKEH B TOJIOBKE HHCTPYMEHTA.

B BapmaHTe BBINOJHEHHS  MPEUIOKEHHOTO  PACIIMPHUTEIBHOTO  HMHCTPYMEHTA
3JIEKTPOHHBIN OJIOK YIPaBJICHUS PACTIONIOKEH BHYTPH PaMbl PACUTHPUTENILHOTO HHCTPYMEHTA.

B BapuaHTe BBINOJHEHMS NPEAJIOKEHHOTO PACLIMPUTENBHOIO WHCTPYMEHTAa TOJIOBKA
MHCTPYMEHTA, BBINOJIHEHHAs] C BO3MOXKHOCTBIO pPaCHIMPeHHs TPYObl 3aJaHHOTO IHAMETPA,
CONEPKUT  CPEACTBO 3JIEKTPOHHOW  uaeHTU(HUKauuy, obOecrednBaronee BO3MOXKHOCTD
UCHTU(QUKAIMY YKA3aHHOTO 33JaHHOTO pas3Mepa TpPyObl, NPH S5TOM BJEKTPOHHBIA OJIOK
YIPaBJIEHUS], PACIOJIOKEHHBIH B PACIIMPUTEILHOM MHCTPYMEHTE, BBIOJHEH C BO3MOXKHOCTBIO
pacIrio3HaBaHUSl CPENCTBA 3JIEKTPOHHON MAEHTU(UKALMN U PETYJIMPOBAHUS IO MEHbIIEH Mepe
OITHOTO M3 MAPAMETPOB PACIIUPEHHSI HA OCHOBE UAEHTU(HUIIMPOBAHHOTO pa3Mepa TPyObL.

B BapuaHTe BBINONHEHUS MPEJIOKEHHBIH PaCIIUPUTENbHBIM HHCTPYMEHT COAEPKUT
HarpeBaTeNb W/WIH OXJIQAUTEINb I HArPeBaHUs W/ WM OXJIQXKICHUS PACLIHPSIeMON TPyOBI.

B BapuaHTe BBIMOJIHEHUS MPEIJIOKEHHOTO PACHIMPUTEIbHOTO HHCTPYMEHTA HarpeBaTelb
W/WIH OXJIQAUTEITb PACIIONOXKEH B FOJIOBKE HHCTPYMEHTA.

B BapuaHTe BBIMOJHEHUsS] TMPEIJIOKEHHBIH PACIIUPHUTENBHBIH HHCTPYMEHT COAEPIKUT
CPEACTBO BBOJAA ISl PYYHOTO PErYJIHPOBAHUS IO MEHBbINEH Mepe OIHOrO M3 MapaMeTpoOB
YIPABJICHHUS PACIIUPEHUEM.

B BapuaHTe BBINOSHEHMS NPEAJIOKEHHOIO PACHIMPUTENBHOIO HWHCTPYMEHTAa TOJIOBKA
UHCTPYMEHTA COIEPXKUT MHOKECTBO PACTITHMBAIOMINX 3JIEMEHTOB, OOPa3yIOLIMX YKa3aHHOE
PaCLINPUTEITFHOE CPEACTBO, MPUYEM PACTATHBAIOLINE 3JIEMEHTh! BBIMOJIHEHBI C BO3MOKHOCTBIO
nepeMeIleHrsl B PaJuajbHOM HAIPABICHHH OTHOCHTEIBHO IIEHTPAJbHOH NPOJOJIBHOH OCH
TOJIOBKHA MHCTPYMEHTA MEXKAY MCXOIHBIM COCTOSTHHEM, B KOTOPOM PAaCTATHBAIOIINE 3JIEMEHTHI
pacronokeHbl BOJM3U YKa3aHHOW OCH U BIOJIb HEE, TaK YTO 0OECIEeYNBAETCs] BO3MOXKHOCTh MX
BBE/ICHUS B KOHELl TPYOBI, U COCTOSIHUEM PACLIMPEHUs C BBIABIDKEHHEM HAPYXKY, C OTHAJIEHUEM

B PaZuaJbHOM HANpaBJIEHUU OT YKAa3aHHOH OcH, 00eCreYnBaouM paclIupeHre KOHIA TPYOHl,



NpUYeM KaKOblH W3 PACTATMBAIOIIMX 3JIEMEHTOB HMEET HAPY)KHYI0 PaCTATHBAIOIIYIO
TIOBEPXHOCTD, BBIOJHEHHYIO C BO3MOXKHOCTBIO MPWKATHA K BHYTPEHHEH MOBEPXHOCTU KOHLA
TpyOBI.

B BapuaHTe BBINOJHEHUS NPEAJIONKEHHBI PACIIUPUTENBHbI HHCTPYMEHT COINEPIKHUT
HOpPLIEHb, BBIIOJHEHHBIH C BO3MOJKHOCTBIO OO€CIleueHHsi Pa3BEeNEeHUS B pa3Hble CTOPOHBI
PACTSATHBAIOLINX 3JIEMEHTOB M3 MCXOAHOTO COCTOSIHHSI B COCTOSIHME PACIIUPEHUs IyTeM
NepeMeIeHHs] BIOJIb YKA3aHHOW OCH TOPLIHS M3 €ro BTSHYTOTO COCTOSHHSI B TMOJHOCTBEO
BBIIBUHYTO€ COCTOSTHUE OTHOCUTEJIbHO BHYTPEHHUX TMOBEPXHOCTEH PACTATHBAIOLINX 3JIEMEHTOB,
Y MCTIOJIHUTEJIbHBIA MEXaHU3M IS TIepeMeIeHHsT YKa3aHHOTO TIOPLIHS.

B BapuaHTe BBIMOJHEHUsS] MPEIIOKEHHOTO PACLIMPUTENBHOIO HHCTPYMEHTA AaTYHK
TEMIepaTypbl YCTAHOBJICH HA PACTATHBAIOLIEM 3JIEMEHTE JIJIsl U3MEPEHUs] TEMIIEPATyPhl MyTeM
o0ecrieueHns1 KOHTAKTa C TPyOOH.

B BapuaHTe BBINOJHEHMS NPEAJIOKEHHOTO PACLIMPUTENBHOIO WHCTPYMEHTAa TOJIOBKA
COZIEPKHUT

3aXBaTHBIN 3JIEMEHT, BBIMOJIHEHHBIH C BO3MOKHOCTBIO BBEIEHUS B TPYOy Ha HEKOTOPOE
paccTosiHUE OT KOHIa TPYyOBI, ImpudyeM 00eCreunBaeTCcsi BO3MOKHOCTb M3MEHEHHs] COCTOSIHHUS
3aXBaTHOTO 3JIEMEHTA W3 COCTOSHUSI OCBOOOXKIEHUS, ITO3BOJISIOIIETO BBOJUTH 3aXBATHBIM
3JIEMEHT B TPyOy, B COCTOSIHHE IPMIKATHsI, B KOTOPOM 3aXBATHBIM 3JIEMEHT IPHUKJIAIbIBAET
yCUIMe TIPYDKaTHS K BHYTPEHHEH IMOBEPXHOCTH TPYOBl AJSI MPOYHOrO YAEp)KaHUs TpPyObI
OTHOCUTEJIBHO I'OJIOBKU MHCTPYMEHTA,

TSATOBBII CTEpP)KEHb, BBINOJHEHHBII C BO3MOXKHOCTBIO II€PEMEIIEHUS B OCEBOM
HANpaBJICHUH [l M3MEHEHHs] COCTOSIHMS 3aXBaTHOTO S3JIEMEHTAa MEXAY COCTOSIHUEM
OCBOOOKIEHHSI U COCTOSIHUEM TIPHIKATHS, U

BTYJIKY OIpPAaBKH, HMEIOIIYI KOHHYECKYI) HAPYKHYI TOBEPXHOCTb, OOPa3yIOLIYIO
YKa3aHHOE PACIIUPHUTEIBHOE CPEICTBO, MPUYEM BTYJIKA ONMPABKH BBIIIOJHEHA C BO3MOKHOCTBIO
nepeMerleHrss B OCEBOM HAMpaBIEHUU MEXKIY BTSHYTbIM COCTOSHHMEM, B KOTOPOM BTYJIKa
OMpaBKU HAXOAMTCS B TMOJIOKEHUH CHApPYKH KOHLA TPYObl, M COCTOSIHHEM pPAaCIIMPEHHs], B
KOTOPOM BTYJIKA ONPABKHU MPOTOJIKHYTA B KOHEL TPYOBI AJISl paCIIMpEeHUs] KOHIA TPYOBL

B BapuaHTe BBINOJHEHHS NPEAIOKEHHOTO PACHIMPUTENBHOIO HWHCTPYMEHTAa TOJIOBKA
MHCTPYMEHTA CONEPKUT YAEPKUBAIOIIYIO BTYJIKY, UMEIOIIYI0O BHYTPEHHUN KaHA JUJIsl TIpHUeMa
TpyObl, TNpeaHa3HAYEHHBI Ui yHaep:kaHusi TpyObl B  HEMOABIMIKHOM COCTOSIHHH  C
NPOTUBOJCHCTBHEM, CHApYyKH TPYyObl, CHJ€ TNPOTAJKUBAHUS BTYJKH ONPABKH BO BpeMs
pacuIpeHust KOHIa TPyOBL.

B BapHuaHTEC BBITTIOJIHCHHA NPpEAIOKEHHOT'O PaCciupuUTEIbHOTO HHCTPYMCHTA



YAEPKUBAIOLIAsT BTYyJKA COAEP>KUT B3aUMHO OTKPBIBAEMbIE M 3aKpPbIBAEMbIE YaCTHU
yIep>KUBAKOIIeH BTYJKH, NpPEAHA3HAUYEHHble i OOecredeHus BO3MOKHOCTH 3aKPbIBAHHS
yIEpKUBAIOIIEeH BTYJIKH C TPUBEIEHHEM €€ B 3aKphITOE COCTOSHHUE BOKPYT TPYyOBI s
BBIMOJTHEHUSI MPOLEYPbl PACLUIMPEHUs] KOHLA TPYObl M Ui OTKPBIBAHUS YAEPKUBAIOLIEH
BTYJIKH C NPUBEIECHHEM €€ B OTKPBITOE COCTOSHHE Ul OCBOOOXKIEHMS PACLIMPEHHOTO KOHIIA
TpyOBI.

B  BapuaHTe BBINOJHEHUs  MPEMJIOKEHHOTO  PACIIMPUTENIBHOTO  HMHCTPYMEHTA
yIEPKUBAKOIIAsl BTYJIKA COAEPIKHUT MEPBYK) 4YacTh M BTOPYH 4acTh, a Takke (UKCHUpPYIOIIee
CpeAcTBO I (PUKCATUH KATUOPOBOYHBIX YACTEH BTYJIKH B 3aKPBITOM COCTOSTHHH.

B BapuaHTe BBINOJHEHUs MPEMAJIOKEHHOTO PACLIMPUTENIBHOIO HHCTPYMEHTA IepBas
4acTb YJEPKUBAKOIIEH BTYJKH COAEPKUT MEPBbIH IMOBOPOTHBIM pbIYar, BBINOJHEHHBIA C
BO3MO>KHOCTBIK) MOBOPOTa BOKPYTI MOBOPOTHOH OCH LIAPHMPA, & BTOpasl 4acCTb yAEPKUBAIOLIEH
BTYJIKU COAEP>KUT BTOPOH IMOBOPOTHBINM pbIYar, BBITOJHEHHBIH C BO3MOXKHOCTBK) IOBOPOTA
BOKPYT TOM k€ CaMOi MOBOPOTHOH OCH IIAPHUPA, TOJOOHO MEPBOMY ITOBOPOTHOMY phIYary.

B BapuaHTe BBINOJHEHUS NPEIJIOKEHHOIO PAaCIIUPUTENBHOIO HHCTPYMEHTA OAaT4UK
TEMIEepPaTypbl PACIIONOKEH HAa 3aXBAaTHOM JJIEMEHTE W/WMIM Ha BTYJKE OMNPABKH, W/WIM Ha
YAEPKUBAIOLIEN BTYJIKE.

Crnenyer moHMMaTh, YTO ACHEKThl M BAPUAHTHI BBITOJHEHHsS U300PETEHHs], ONUCAHHbIE
BBIIIE, MOTYT UCIOJIb30BAThCS B JIIOOOM COYETaHUH APYT ¢ ApyroMm. HekoTopble U3 acnekToB u
BApUAHTOB BBINOJHEHUs] MOTYT ObITh OOBEAMHEHbI BMECTE MJISI CO3MAHHs JOIOJIHUTEIBHOTO

BApUAHTA BBINOJHEHUS H300pETEHHS.

KPATKOE OITMCAHUE YEPTEXEM

ComnpoBoauTeNnbHBIE YEPTEXKH, MNPHUBEAEHHbIE sl obecneueHust Oojee TOJHOTO
NOHUMAaHHUA H300pETeHUsT M COCTABJSIFOINME YacTh IAHHOTO OIHCAHHS, WJUTOCTPUPYIOT
BAPHUAHTBl BBIMIOJIHEHUST WM300PETEHHUST W COBMECTHO C OITMCAHUEM IIOMOTAaIT OOBSCHUTH
npuHOHB n300perenns. Ha yeprexax:

¢ur.l wm3o0pakaer BUA B AKCOHOMETPHUHM I€PBOrO  BAPHAHTA  BBITOJHEHHS
NPEAJIOKEHHOTO PACIIUPHUTENBHOTO HHCTPYMEHTA, TIPH 3TOM I'OJIOBKA HHCTPYMEHTA HAXOIUTCS B
HCXOTHOM COCTOSIHUH,

¢ur.2 m3o0paskaeT YACTUYHBIH MPONOJIBHBIN pa3pe3 pPaCUIMPUTEITBHOIO HHCTPYMEHTA,
NOKa3aHHOTO Ha ¢ur.1;

¢ur.3 nzoOpaskaer pacUIMPUTENbHBIH HHCTPYMEHT, MOKa3aHHBIA Ha ¢ur.l, B COCTOSHUH

paclIupeHus,
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¢ur.4 mzoOpakaeT YaCTHUUHBIA MPOMOJBHBIA paspe3 PacUIMPUTEIBbHOIO MHCTPYMEHTA,
NIOKa3aHHOTO Ha (ur.3;

¢ur.5 wusoOpakaer BHUA B AKCOHOMETPHUM BTOPOrO BapHUaHTAa  BBITOJHEHHS
NPEAJIOKEHHOTO PAaCIIUPUTENBHOTO HHCTPYMEHTA, TIPU 3TOM I'OJIOBKA HHCTPYMEHTA HAXOIUTCS B
OTKPBITOM COCTOSIHUU,

¢ur.6 uzobpakaer paCIIUPUTENIbHBIM WHCTPYMEHT, MOKAa3aHHbIH Ha QUr.S, mpuyem
yII€PKUBAKOIIAS BTYJIKA HAXOIUTCS B 3aKPBITOM COCTOSIHUMY,

¢ur.7 u3obpaxaer NMPOOIBHBIN pa3pe3 PacUIUPUTEILHOTO MHCTPYMEHTA, TOKAa3aHHOTO
Ha ur.6, 6e3 TpyOsI,

¢ur.8 m3obpaxkaeT pacCIIMPUTENbHBIH HHCTPYMEHT, MOKa3aHHbBIM Ha ¢ur.7, ¢ TpyOool u
BCTABJIEHHBIM KOMITPECCHOHHBIM KOJIBIIOM;

¢ur.9 uzobpaxkaer pacIIMPUTENbHBI WHCTPYMEHT, MOKa3aHHbIA Ha ¢ur.7, 6e3 TpyOsl,
NpUYeM 3aXBaTHBIA 3JIEMEHT HAXOAWTCS B COCTOSHUM TIPMDKATHS, a BTYJIKA OIPaBKH
nepeMelneHa B COCTOSTHAE PaCIIUPEHUs; U

¢ur.10 u3oOparkaer pacIMPUTENbHBII HHCTPYMEHT, IIOKa3aHHBINA Ha ¢ur.7, ¢ TpyOo# u ¢

KOMITPECCUOHHBIM KOJIBLIOM.

ITOAPOBHOE OITMCAHME M30BPETEHMA

Ha ¢ur.1-4 nokasan pacmMpuTenbHbIi MHCTPYMEHT 1, IpeqHasHaueHHBIH IS
pacuipeHusi KOHIA TPyObl, U3TOTOBJIEHHON M3 IUIACTMACChI, oOsanaroieii 3(hGeKToM mamsTu
¢dopmbl.  PacmpurenpHblii MHCTpyMeHT | mpenHasHayeH M OCOOEHHO TOAXOAMT  JUIS
paciiupeHuss KOHIa TpyO, MCMOJB3yeMbIX B CaHTexXHUYeckou oOmactu. K Takum Tpybam
oTHOCATCSL TpyObl ¢ 3ddexkrom mnamstu (GOpMbL, Hampumep TpPYObl, H3TOTOBJCHHBIC W3
nonmstiieHa (PE), cumroro nommTunena (PEX), monusTuiena noBbIIEHHOW TEPMOCTOHKOCTH
(PE-RT), monustuieHna cepxsbicokol mojekyssipHoit maccel (UHMWPE), kotopbie mocne
pacUIMpeHst UMEIOT CKOPOCTh YCAIKH, 3aBUCSINYI0 OT TeMIIepaTyprl TPyObl. PacmmpuTenbHbIi
UHCTPYMEHT | Takke MOXKHO HCIIONIb30BaTh JUII PACIIUPEHUs] OECIIOBHOW aIFOMHUHHUEBOM
kommno3utHoi TpyOsl (SACP), xots ona He obnanaer >¢dexrom namsitu Gopmer. Tpyda SACP
COCTOUT M3 JIBYX KOHLEHTPUYECKUX IUIACTUKOBBIX CJOEB C IMPOMEXKYTOYHBIM OECIIOBHBIM
AFOMUHUEBBIM CJIOEM, M BCE€ 3TU TPH CJIOSI COEAMHEHBI IPYT C IPYrOM KIIEEBBIMHU CIIOSIMH.
Kpome Toro, ycTpoicTBO HMHCTPYMEHTA MOAXOAMT JUIA PACIIUPEHHUS] KOHIIOB METAJUTMYECKHX
TpyO, Takux Kak MenHble TpyObl. PacmmpurenpHblii HHCTPYMEHT | NpeArnouTHUTETHHO
npeAcTaBsieT coOON pydHOH MEXaHM3HPOBAHHBIM HHCTPYMEHT, HMeroLuil pykostky H, c

MOMOILBIO KOTOPOH OMNEPaTOp MOXKET YAEPXKUBAThb PACLIUPUTENBbHBIN MHCTPYMEHT PYKOH AJIs



BBITNIOJIHEHUSI ON€paLii PACIIUPEHUS.

B coorBerctBum ¢ ¢ur.1-4, pacmMpuTeNnbHbII WHCTPYMEHT HMEET TOJOBKY 2,
COZEPIKAILYIO PACLIMPUTENIBHOE CPEACTBO 3, BBINOJHEHHOE C BO3MOXKHOCTBIO BBEJIEHUs BHYTPb
KOHLIA TPYOBI JJIsI paciiupeHHst KOHLA TpyObl. PacmmpurenbHoe cpencTBo 3 oOpa3oBaHO U3
LIECTU paACTATMBAIOIIMX 3JeMEeHTOB 13. PactaruBaromue 5ieMeHTbl 13  BBINOJIHEHBI C
BO3MOJKHOCTBIO TE€pPEMELIEHUs] B PaAUAJIbHOM HAIPABIEHUU OTHOCHUTEJIBHO LIEHTPAJIbHON
NPOZIOJIBHOW OCH X TOJIOBKH 2 MHCTPYMEHTA MEKAYy HCXOAHBbIM coctosiHueM | (¢ur.1 u 2), B
KOTOPOM PaCTTUBAIOLINE 3JIEMEHTHI 13 pacmoyioskeHbl BAOIb BOJIM3H YKA3aHHOW OCH X M BIIOJIb
Hee, TIPH 3TOM OHHM MOTYT OBbITh BCTaBJIEHBI B KOHEL TPyOwl, U cocrostHueM Il pacmmpenus c
BBIIBI)KEHHEM HapyKy (¢ur. 3 u 4), ¢ OTHaNeHueM B paAHaIbHOM HAIPABICHUU OT YKa3aHHON
OCH X, TaK 4YTO O0ecrednBaeTCs paciiUpeHHe KOoHLAa TpyObl. Kaxnplii M3 pacTATHBAIOLINX
3JIEMEHTOB 13 HMMeeT HapyXHYK pPAaCTATMBAIOIIYK) IOBEPXHOCTb 14, BBINOIHEHHYIO C
BO3MOXKHOCTBIO TPIJKATHs K BHYTPEHHEH IIOBEPXHOCTH KOHIA TpyObl. PacmmpurenbHbIi
UHCTPYMEHT | JONOJHUTENBHO COAEPKUT MOPLIEHb 15, BBINOIHEHHBIM C BO3MOXKHOCTBIO
o0ecrieueHNs1 pa3BeACHUs B Pa3HbIE CTOPOHBI PACTATHBAIOIIUX 3JEMEHTOB 13 M3 HMCXOMHOTO
cocrossaus I B cocrosHue Il pacmupenus nmyTtem nepemMeleHust BAOJIb YKAa3aHHOH OCH X W3
BTAHYTOrO COCTOssHMsL III mMOpIIHA B MOJHOCTBIO BBIABUHYTOE coCTOsiHUE IV mopuHs
OTHOCHUTEJIbHO BHYTPEHHUX MOBEPXHOCTEN PACTATMBAIOLINX 3JIEMEHTOB 13, U UCIIOIHUTEIbHbBIN
MexaHu3M 16 nist mepemernenus mopiuHs 15. MicnonHUTeNbHBIM MEXaHHU3MOM 16 MOKeT ObITb,
HanpuMep, TUAPABINYECKUM LWIMHAP, MPUYEM pPYKOSATKA MOXET COAepXkKaTb TEXHUYECKHUE
CperncTBa, TakuMe Kak AakKKyMyJSITOpHas Oarapesi, THAPABIMYECKUH HAcOC Ml CO3JaHMSA
THAPABINYECKOrO JABJICHHsT B YKA3aHHOM TUAPABIMYECKOM LWIMHAPE, JJIEKTPUYECKUN
IBUTATENb /JI1 TPUBENECHHUS B AEHCTBUE TUAPABIMYECKONO HACOCA M ABYXITO3ULIMOHHBIN
NEePEeKJIF0YaTeNIb, KOTOPbIM MOXKET MAaHHITYJIUPOBATh OINEpaTOp I yIpaBiieHHs paboToi
UHCTPYMEHTA.

PacmmpureneHbiii uHCTpyMeHT 1 comepxkutr pamy 10, a romoska 2 HHCTPyMEHTa
coaepkuT pamy 11, mpukpemieHHy0 ¢ BO3MOKHOCTBIO CbheMa K pame 10.

PacmmpurenpHbIii UHCTPYMEHT 1 MNPEAIIOYTUTENILHO COAEPKUT Habop
B3aMMO3aMEHSIEMBbIX M TPHCOENUHSIEMBIX C BO3MOXKHOCTBIO ChEMa TOJIOBOK 2 sl TpyO
pa3sIU4YHOro Auamerpa. PaClIMpUTeNnbHbIN HHCTPYMEHT | COAEPKUT AaTYUK S5 TeMIepaTyphl AJis
U3MEPEHUs] TeMIepaTypbl pacIInpsieMOd TPyObl W/HWINM TeMIepaTypbl OKPY)KAKOLIEH Cpembl.
Jatunk S5 TemmepaTypsl MOXKET OBITh pacloOJOXEH B TOJOBKe 2 HHCTpyMeHTa. Ecmu
pacUIMPUTENbHBIA UHCTPYMEHT | CoAep:kuT HaOOp B3aMMO3aMEHSEMbIX U NMPUCOEAHHSIEMBIX C

BO3MO>KHOCTBIK) Ch€Ma I'OJIOBOK 2 HUHCTPYMCHTA AJIsA TPY6 pPa3jiniuHOTO AUaMETpa, TOrAa Kakaast



rOJIOBKA 2 COAEP>KUT JATYUK 5 TEMIEPATYPHL

B BapuaHTe BBINOSHEHMS, NMOKa3aHHOM (ur.1-4, natymk S5 Temmepatypel pa3MelleH Ha
OIHOM WJIM HECKOJIbKUX PACTATMBAOIIUX 3JIEMEHTax 13 1 U3MEpEeHHs! TeMIIepaTypbl MyTeM
obecrieuennss kKoHTakta C TpyOoil. Kpome TOoro, nmatumk S5 TtemmepaTypsl MOXET ObITb
NpefHa3HaYeH Ui W3MEPEeHUs TeMIlepaTypbl pacUIMpsieMOd TpyObl ONOCPENOBAHO, IMyTEM
U3MEPEHUs] TEeMIIepaTypbl OKPYKAIOIEH Cpeabl B MOMEINEHHH, rie XpaHuiach TpyOa. Kak
Noka3aHo Ha (ur.2 u 4, 3JeKTPOHHBIA OJOK 9 ympaBieHUs BBINIOJHEH C BO3MOXKHOCTBIO
PEryJMpOBaHUsl 10 MEHBLIEH Mepe OJHOrO U3 MapaMeTPOB YIPABJICHUS PACLIMPEHUEM TOJIOBKU
MHCTPYMEHTAa Ha OCHOBE H3MEPEHHOIO 3HA4YeHWs TeMIepaTypbl. PerynupyeMbIM napamMeTrpom
pacUIMpeHnst MOKET OBITh KOJHUYECTBO LIUKJIOB PACLIMPEHHs W/MIIH BPEMs PAaCIIUPEHUs, W/ WIN
BEJIMYMHY JUAMETpa PaCIIUPEHUs. DJIEKTPOHHBIN OJIOK 9 yrnpaBiieHUsI MOXKET OBbITh PACIONOKEH
BHYTpU pambl 10 pacIIMpUTENbHOrO HHCTPYMEHTa, Kak IOKa3aHO Ha ¢ur2 u 4, wim
3JIEKTPOHHBIA OJIOK 9 ympaBieHuss MOXET OBbITh PACIONIOKEH B TOJIOBKE 2 HHCTPYMEHTA.
OneKTpOHHBIH ONOK 9 ympaBieHUs BBIIOJIHEH C BO3MOXKHOCTBIO PETYJIHPOBAHHS MapaMerpa
YIPABJICHUS PACLIMPEHUEM, MTPEACTABISIONIEro cOO0M YNCIIO UKJIOB PACLIIUPEHUs W/ IITH BpeMs
pacUIMpeHys, WK BEIMYUHY JHAMETPa PACIINPEHHUS.

I'onmoBka 2 WHCTPYMEHTa, BBINOJHEHHAs C BO3MOXHOCTBIO pPACLIUPEHHUs] TPyObl
3aJaHHOTO JMaMeTpa, COAEPKUT cpencTBo 12 (cM ¢wur.2) saeKTpOHHOM wHIeHTH(UKaLuy,
NpeHa3HAYeHHOe AJIsl MACHTH(UKALINK YKa3aHHOTO 3aJaHHOTO pasMepa TPyObl. DIeKTPOHHBIH
6ok 9 ynpaBieHHs, PACHOJIOKEHHbIH B PACHIMPUTENLHOM HWHCTPYMEHTE |, BBINOJHEH C
BO3MOJKHOCTBIO PAcIIO3HABAHMS CPeAcTBa 12 3IEeKTPOHHONW MASHTH()UKALMHU U PEryIUpOBaHUSA
IO MEHbLICH Mepe ONHOrO M3 MapaMeTPOB PACLUIMPEHHUs] HA OCHOBE HWAECHTH()HLMPOBAHHOTO
pa3mepa TpyOBbl.

Kak cxemaTwuecku NPOWJLIFOCTPUPOBAHO Ha (PUr.2, pacIIMpPUTENIbHBIH MHCTPYMEHT |
TAaK’Ke€ MOXKET COJepKaTh HarpeBaTesNb O W/WIM OXJIQAWTENb 7 sl HAarpeBaHUs W/IIK
OXJIAKIEHUs] pacmmpsieMoit TpyObl. Harpesarenr 6 w/uiam oxjaauteab 7 MOTYT OBITh
pacnoyioXKeHbl B TOJIOBKE 2 HHCTPYMeHTa. PacliupuTenpHbIi HHCTPYMEHT 1 MOXeT
JOMOJIHUTEIBHO COAEPKATh CPENCTBO 8 BBOJAA AJIs1 PyYHOIO PEryJIUPOBAHUS MO MEHbIIEH Mepe
OHOTO M3 MAPaMETPOB YNPABIECHUs PACLIUPEHUEM.

Ha ¢wur.5-10 nokaszan qpyroil BApuaHT BHIOJIHEHUS TOJIOBKU 2 HHCTpyMeHTa. [ ooBka 2
COIEPKUT 3aXBaTHBIA 3JIEMEHT 17, KOTOpPbI MOXeT ObITh BCTaBJIEH B TPyOy Ha HEKOTOpOe
paccTosiHue OT KOHLA TpyObl, Kak moka3aHo Ha ¢ur.8. 3axsaTHbIll 3jieMeHT 17 BBINOJIHEH C
BO3MOYKHOCTBIO U3MEHEHHUSI COCTOSIHUSI MEKAY COCTOSIHHEM V OCBOOOKIEHUS, NOKAa3aHHBIM Ha

¢ur. 5, 7 u 8, u cocrosnuem VI mpuwxarus, nokazaHHeiM Ha ¢ur. 9 u 10. CocrosHue V
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0CcBOOOXKIEHHU O0ecreyrBaeT BO3MOXKHOCTh BBENEHHs 3aXBaTHOro 3jemeHra 17 B TpyOy. B
coctosHMM VI mpuxkaTust 3aXBaTHBIM OSJE€MEHT |7 MNpUKIAaAbIBAET YCHUIME MPHXKATHS K
BHYTPEHHEH MOBEPXHOCTHU TPYOBI, YTOOBI MPOYHO YAEPKUBATH TPYOYy OTHOCUTEIBHO T'OJIOBKH 2.
I'onoBka 2 MHCTpyMEHTa NOMOJHUTEIBHO COAEP:KUT TATOBBIA CTEpPKEHb 18, BBHINOJHEHHBIN C
BO3MOKHOCTBIO TIEPEMELIEHHs] B OCEBOM HAIPAaBJICHUH JJIs1 U3MEHEHUs] COCTOSIHUS 3aXBaTHOI'O
snemenTa 17 mexay coctossHueM V ocBoOOxneHus u cocrtostaneM VI mpmxatusi. Kpome Toro,
rOJIOBKA 2 UHCTPYMEHTA COAEPKUT BTYIKY 19 onpasku. Brynka 19 onpaBku nMeeT KOHUYECKYHO
HApPYKHYIO MOBEPXHOCTh 20, 00pa3yroIIy0 pacuiupuTeabHoe cpeactso 4. Brynka 19 onpasku
BBINIOJIHEHA C BO3MOXKHOCTBIO IEPEMELICHUs] B OCEBOM HANpPABJICHUU MEXKAY BTAHYTHIM
cocrosinueM VII, moka3aHHbIM Ha ¢ur. 5, 7 u 8, u cocrostaneM VIII pacimnpenusi, moka3aHHbIM
Ha ¢ur.9 u 10. Bo Brsinyrom cocrostHun VIII Brynka 19 ompaBKM HaXOXMUTCS B TOJIOKEHUH
cHapyu koHua Tpyosl. B cocrossaum VIII pacmupenus Brynky 19 onpaBkH NMPOTOJKHYTa B
KOHell TPyOBI JUIsl paCIIUPEeHUs1 KOHIA TPYOBL

Kak nmy4mne Bcero BugHO Ha Gur.5 u 6, TONOBKA 2 COAEPKUT YASPKUBAIOILYIO BTYJIKY 21,
UMEIOINYI0 BHYTPEHHUH KaHan 22 mysg npueMa TpyObl, NMpeAHa3HAYeHHbIH ISl yAEp KaHUsS
TpyOBl B HENOABM)KHOM COCTOSSHUHM C NPOTHBOAEWCTBUEM, CHApy>Xu TpyObl, cuie
NPOTAJKMBAHKUA BTYJKH 19 ompaBku BO BpeMsl pacIIMpeHHUs KOHLIA TPyObl. VY aepsKuBaroiias
BTyJKa 21 COOEp:KUT B3aUMHO OTKpbIBa€Mble U 3akpeiBaemble dvactu 21-1, 21-2,
nperHa3HaYeHHbIe Ui 00eCneueHns: BOSMOKHOCTH TPUBENCHUS YAep KUBaKOIeH BTyaku 21 B
3akpeiToe cocrostHue 1X, mokasanHoe Ha ¢ur.6 (a takxke Ha ¢ur.7-10), Bokpyr TpyOKu A
pacmiupeHuss KOHIa TPyObl M [l TPUBENSHUS yaepkuBaroiieil BTynku 21 B OTKpbITOE
cocTosiHue X, TMOKa3aHHOe Ha (Ur.S, s OCBOOOXKNEHHS PACIIUPEHHOrO KOHLA TPYOBI.
VYnepxusaromas BTyjaka 21 cogep:xut nepByro 4actb 21-1 u BTOpyrO 4acth 21-2 BTynkH, a
Takke Qukcupyromee cpencTBo 23 i GUKCAIUU KATMOPOBOYHON YaCTH BTYJIKH B 3aKPBITOM
cocrossau. Ilepsas yacts 21-1 ynepskuBaromieil BTyJIKH COAEP>KUT NEPBBIA MOBOPOTHBIN pbIYar
24, BBINOJHEHHBIM C BO3MOXHOCTBIO MOBOPOTA BOKPYT MOBOPOTHOM ocu 25 mapHupa. Bropas
4acTb YAEPKUBAOLIEN BTYJIKH 21-2 COREep>KUT BTOPOM MOBOPOTHBIN pbrHar 26, BBINOJHEHHBIN €
BO3MOKHOCTBIO TIOBOPOTa BOKPYI TOH K€ CaMOi MOBOPOTHOH ocu 25 miapHHpa, MOZoOHO
NepBOMY ITOBOPOTHOMY pbIYary.

Ha ¢ur.10 cxemarudeckum NOKa3aHO, HYTO JATYUK S5 TEMIIEPaTypbl MOXKET OBITh
pacrioNio’keH Ha 3axBaTHOM »3JyieMeHTe 17 w/unm Ha BTynke 19 ompaBku, W/wim Ha
YAEPKUBAIOLIEHN BTyJIKe 21.

PacmmpurenbHble MHCTPYMEHTBI, TIOKa3aHHble Ha ¢ur.1-10, moryt paborarh Tak, 4To

TEMIepaTypy pacumpsieMol TpyObl U3MEPSIOT AaTYMKOM 5 Temmepatyphl. I1o meHbliel Mepe,
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OIMH U3 MapaMeTPOB YIPABJICHUS PACIIMPEHUEM TOJOBKH 2 WHCTPYMEHTA PETyJIUPYIOT Ha
OCHOBE M3MEpeHHOI TemmnepaTypbl TpyObrl. KoHew TpyObl paciiupsiroT HMOCPEACTBOM TOJIOBKU
UHCTPYMEHTA C HCIOJIb30BAHUEM OTPEryJIUPOBAHHOIO MapaMeTpa YIPaBIEHUS PaCLIMPEHUEM
rOJIOBKM HMHCTpyMeHTa. Perynupyemblil nmapaMeTp YIpaBl€HHUs PACLIMPEHUEM MPEACTaBIsIeT
coOOl YHMCIO IMKIOB PACIIMPEHHs, W/MIM BpeMs pacIIUpeHHs, WWIH BEIWYMHY IHAMETPa
pacuipenus. Temmeparypy pacumpsieMod TpyObl HU3MEpPSIOT HEMOCPENCTBEHHO MyTeM
o0ecrieyeHns1 KOHTAKTa C TPYOOH.

Kak BapwaHT WM JONOJHUTENBHO, TEMIIepaTypa paclIupsieMOd TPyObl MOXKET OBITh
HU3MEpPEHAa ONMOCPENOBAHHO MMyTEM U3MEPEHUS TEMIIEPATYPbl OKPYIKAIOLIEH Cpenbl IOMELIEHUs, B
KOTOpoM xpaHwiack Tpyda. TemmepaTypy pacmmpsieMoil TpyObl H3MEpSIOT IOaTYUKOM S
TEMIIEePaTypbl, BCTPOCHHBIM B TOJIOBKY 2 HMHCTpymeHTa. lIockonbky nuamerp pacmmpsemMoin
TpyOBl MOXET OBITh ONpeneNieH, MO MeHbIIell Mepe OAMH U3 IapaMeTpPOB YIPaBJICHUS
pacuIpeHreM MOKET OBITh OTPETYJIHPOBAH HA OCHOBE M3MepeHHOro amamerpa Tpyosl. Tpyba
MOJKET OBITh HarpeTa HarpeparejeM O, COIEp KaIINMCs B TOJIOBKe 2 HHCTpyMeHTa. Tpyba Moxer
OBITh OXJIAXKJIEHA OXJIQAUTENEM 7, CONEPKAIIMMCSl B roJIOBKe 2 MHCTpyMeHTa. Ilo meHbieit
Mepe OJMH M3 MapaMeTPOB YIIPABIEHHUS PACIIUPEHUEM MOXKET ObITh OTPETryJIUPOBAH C MTOMOIIBIO
cpeacTBa 8 BBOJA, COAEPIKALLErOoCs B paclIUpUTENbHOM HMHCTpyMeHTe 1. Ilo meHnblnen mepe
OJIMH M3 NapaMeTPOB YIPABJICHUS PACIIUPEHUEM MOKET ObITh ABTOMATUUECKU OTPETYJIUPOBAH C
MOMOIIBIO  3JIGKTPOHHOro Ooka 9  ympaBiieHHs, COAEpIKAIlerocs B PACIIUPUTEIBHOM
UHCTpyMeHTe 1.

HecMmoTpss Ha TO, 4YTO TMpEANIOKEHHOe H300peTeHre ObLI0 OMHUCAaHO Ha MpuUMepe
PaCIIMPUTEIBHOIO MHCTPYMEHTAa KOHKPETHOIO THUIIA, TEM HE MEHee, CleAyeT MOHMMATh, YTO
n300peTeHne He OrpaHUYMBAETCS KAKHM-THOO ONPENEeNIeHHbIM THIIOM pPAaCHIMPUTEIHbHOTO
uHCTpyMeHTa. HecMOoTpst Ha TO, 4TO HacTosiiee n300peTeHne ObIIO OMUCAHO C UCTIOIB30BAHUEM
psna WIUIFOCTPATUBHBIX BAPUAHTOB BBINOJHEHUS M peaju3alvii, TEM HE MEHee, HacCTosLee
n300peTeHNe HE OrpaHUYMBAETCS PACCMOTPEHHBIMH BAapHAHTAMH, a OXBAThIBAET Pa3IMYHbIE
MOIU(UKAIMA W SKBUBAJICHTHBIE YCTPOMCTBA, KOTOpBIE HAXOAATCS B IMpenenax odObema

MIPaBOBOM OXpaHbI MpeAnoaraeMon GopMyIibl H300PETEHMSI.



DOOPMVIJIA NU30BPETEHHA

1. Crioco6® pacmmpeHust KOHIA TPYObI, U3TOTOBJIEHHONW W3 IJIaCTMAcChl, obOnanaroiien
s¢pdexkrom mamsTH (GOPMBL, C TOMOIIBI PACHIMPUTENBHOrO HHCTpyMeHTa (1), uMmeromero
TOJIOBKY (2), COmep KAyl PaCIIUpUTENbHOE CPeACTBO (3, 4), BBITOIHEHHOE C BO3MOXXHOCTBIO
BBEJIEHHsI BHYTPb KOHILA TPYObI, BKIIFOUAIOIINI ATAlbl, Hd KOTOPBIX

U3MEPSIIOT TEMIIEPATYPY,

pPeryJupyrOT 1O MeHbIIeH Mepe OIMH U3 MapaMeTPOB VIPABJICHUS PaCIIUPEHUEM
roJioBkH (2) MHCTPYMEHTA Ha OCHOBE H3MEPEHHOMH TeMIepaTypbl, U

pacuMpsiFOT KOHEL TPyObl C HCIIOJNB30BAHMEM OTPETYJHUPOBAHHOTO Mapamerpa
yMpaBJIeHUS] PACLIMPEHUEM OJIOBKH MHCTPYMEHTA,

OTJIMYAIOIIUICS TEM, UTO

Ha 3Tare U3MEPEeHUs] TeMIIepaTypy paciiupsieMoil TPyObl M3MEpSIIOT HETOCPENCTBEHHO
nyTeM oOecrieueHus! KOHTaKTa ¢ TpyOoH, u

Ha STale peryJupoBaHUs MO MeHbIeH Mepe OOWH U3 MapaMeTpPOB YIIPABIIEHHS
pacuipeHreM TOJNIOBKHM (2) MHCTPYMEHTa pEryJupylOT Ha OCHOBE HEMOCPEICTBEHHO
M3MEPEHHON YKa3aHHOM TeMITepaTyphl TPYOBI.

2. Crnocob mo m.l, oTnuyaromuiics TeM, 4TO PEeryJUpyeMblii mapamerp YHpaBlIeHUs
paciupeHreM NpeacTaBisieT coOo

KOJIMYECTBO LIUKJIOB PACIIUPEHUS, W/ I

BpeMsI PaCLIUPEHUs, W/IITH

BEJIUYHHY JHAMETPA PACLIMPEHUS.

3. Cnocob mo m.1 wiu 2, OTIMYAOIIMICSA TeM, YTO TEMIIEPaTypy pacIiupseMoi TpyObl
U3MEPSIIOT C MOMOIIBIO aTyuka (5) TeMrepaTypbl, BCTPOSHHOTO B TOJIOBKY (2) HHCTPYMEHTA.

4. Crnocob mo jrobomy u3 m.m.1-3, OTIMYArOIIMIACS TeM, YTO OH BKJIFOYAeT JTam, Ha
KOTOPOM OIPENENSIOT JHAMETP PacIiupsieMOi TPyObl U PEryJIHPYIOT YKa3aHHBIH MO MEHbIIEH
Mepe OOWH W3 MMapaMeTPOB YIPABICHHS PACIIUPEHHEM Ha OCHOBE H3MEPEHHOTO IUaMeTpa
TpyOBI.

5. Cnocob6 mo mobomy u3 .. 1-4, OTIUYAIOIUICA TeM, YTO OH BKJIFOYAET 3Tall, Ha
KOTOPOM HarpeBaroT TpyOy ¢ TOMOINBID Harpesarenisi (6), comepskamerocsi B rojioBke (2)
WUHCTPYMEHTA.

6. Crocob mo mobomMy u3 1. 1-5, OTIMYAOIIMIACA TeM, YTO OH BKJIIOYAEeT 3Tar, Ha
KOTOPOM OXJIOKIAIOT TPyOy ¢ momombro oxmamutens (7), comepskamierocsi B rojioke (2)

UHCTPYMEHTA.
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7. Criocob mo ymrobomy u3 m.u.l — 6, OTIMYAIOLINIICS TE€M, YTO OH BKJIKOYAET 3Tall, Ha
KOTOPOM BPYYHYIO DETyJHPYIOT YKa3aHHBIH 10 MEHbLIEH Mepe OOUH M3 IapaMeTpoB
yIOpaBIE€HUs pacUIMPpeHHeM C T[OMOINbI0 ycTpolicTBa BBoma (8), coxmepskaierocss B
pacUIMpUTEeNIbHOM HHCTpYMeHTe (1).

8. Cnocob mo nmrobomy u3 m.m.1-6, OTJIMYAKOIIUICS TeM, YTO OH BKJIFOYAET 3Tall, Ha
KOTOPOM aBTOMATHYECKH DPEryJIHMPYIOT YKa3aHHBI MO MEHbIIEH Mepe OIUH M3 MapaMeTpOB
yIOpPaBJIEHUS] PACIIUPEHUEM C TIOMOIIBIO 3JIEKTPOHHOro OJioka (9) ynpasjeHusl, COMEPKAIIEroCs
B PaCIIUPHUTEIbHOM UHCTPYMeHTe (1).

9. PacmmpurenpHblii MHCTpyMeHT (1), TpeaHAa3HAYEHHBIH U1 PACIIMPEHUs] KOHIA
TpyOBI, M3rOTOBJIEHHOW M3 IUIACTMAcChl, obnanarouieir 3¢pdexrom mamstu Gopmbl, mpHUEeM
paCUIMPUTENbHBIH HWHCTPYMEHT COHEPXKHUT TOJNOBKY (2), comepKamyr pacUIMpUTEIbHOEe
cpeactBo (3, 4), BBINOJIHEHHOE C BO3MOXHOCTBIO BBEIEHHs BHYTPb KOHLIA TpPyObI IJIs
pacuIpeHust KOHIAa TPYOBbI, a TAKIKE CONEPIKUT

nat4uk (5) TeMrepatypel U

3JIEKTPOHHBINA 0J0K (9) yrpaBieHus IJisi peryJMpPOBaHMs N0 MEHbIIEH Mepe OJHOrO 3
NapaMeTpoB VIPABICHUS PACLUIMPEHHEM TOJOBKHM HHCTPYMEHTAa HAa OCHOBE H3MEPEHHOTO
3HAYEHHS TEMIIEPATYPH,

OTIMYAIOINUICS TeM, 4YTO Jaryuk (5) TeMmepaTypbl BBINOJHEH C BO3MOKHOCTBIO
U3MEpPEeHUs] TEMIIepaTypbl paclupseMoll TpyObl HEMOCPENCTBEHHO IyTeM o0OecredeHus
KOHTaKTa C TpyOO¥i.

10. PacmmpuTenbHbIi HHCTPYMEHT MO 11.9, OTIMYAIOIHUHCS T€M, YTO 3JIEKTPOHHBIN OJIOK
(9) ynpaBieHUs BBINOJHEH C BO3MOXHOCTBIO PETyJUPOBAHHS MapaMeTpa YIpaBIeHHs
pacuIpeHneM, TMPEACTaBISIIomero coO0OH YHCIO LUKJIOB pPACIIMPEHMs, WM BpeMs
paclIMpeHs, W/ N BEJIMYUHY AHAMETPA PACIIUPEHHUS.

11. PacmmpurenpHbli MHCTPYMEHT no .9 win 10, OTIMYarOIMIICS TEM, 4YTO OH
COZIEPKUT HA0OP B3aUMO3aMEHSIEMbIX U MPUCOSIUHSIEMBIX C BO3MOXKHOCTBIO CheMa Tr'OJIOBOK (2)
Ut TPYO Pa3IMYHOrO AMAMETPa, MPH 3TOM Kakaasi TOJIOBKA (2) MHCTPYMEHTA COAEPIKUT AATUHK
(5) remneparypsl.

12. PacmmpuTenbHbIi HHCTPYMEHT MO JI00OMY M3 IL.I.9-11, OoTinHYarOmuics TeM, 9To
3JIEKTPOHHBIN 010K (9) yrpaBieHHs pacIoiosKeH B FOJOBKE (2) MHCTPYMEHTA.

13. PacumputenpHbIil HHCTPYMEHT 110 JIF0OOMY M3 1.11.9-12, oTnuyaromuiicst TeM, 4TO OH
comepxut pamy (10), a ronoBka (2) mHCTpyMeHTa conepkuT pamy (11), mpukpenjeHHyo c
BO3MOXKHOCTBIO cheMa K pame (10) paciinpuTenbHOr0 MHCTPYMEHTA.

14. PacmupurenbHbIii HHCTPYMEHT MO JIIOOOMY M3 M.IL.9-13, oTinM4aroImuiics TeM, YTo



natyuk (5) TemMrepaTyphl pacroyioskeH B rojoBke (2) HHCTPYMEHTA.

15. PacmupurenbHbIii HHCTPYMEHT MO JI000MY M3 I.11.9-14, oTiIMYarOIUiCS TeM, YTO
3JeKTPOHHBIA Onok (9) ympaBneHus pacnojoxeH BHyTpu pambl (10) pacmmpurenbHOro
UHCTPYMEHTA.

16. PacmmpuTenpHbIii HHCTPYMEHT 1O JiroOoMy M3 1.11.9-15, oTnnyaromuiicss TeM, 4To
rojioBka (2) MHCTPYMEHTA, BBINOJHEHHAs C BO3MOXKHOCTBIO PACIIUPEHUs] TPYObI 3aJaHHOTO
auaMeTpa, comepkut cpeactBo (12) snekTpoHHOW uneHTH(HKauMM, o0ecreYnBarolnee
BO3MOXKHOCTh MJIEHTH()HKALNN YKa3aHHOTO 3aJaHHOTO pa3Mepa TPpyObl, MPU 3TOM 3JIEKTPOHHBIH
Osok (9) ympaBieHuUs, PacIOJIOKEHHBIH B PAaCIIMPUTENIbHOM HHCTpyMeHTE (1), BBINOJNHEH C
BO3MOKHOCTBIO PACIIO3HABAHMS CPEACTBA JJIEKTPOHHOW HWACHTH()HKAIMK U PEeryJUpOBAHUS
YKa3aHHOTO TI0 MEHbIIEH Mepe OJHOro M3 MapaMeTpOB pPACIIMPEHUs] Ha OCHOBE
UICHTH(QHUIUPOBAHHOTO pa3Mepa TPyOBbI.

17. PacumpuTenbHbIii HHCTPYMEHT 10 JIF0OOMY M3 11.11.9-16, oTnuyaromuiicst TeM, 4TO OH
Comep>kuT HarpeBatenb (6) w/mmm  oxmamutenb (7) s HarpeBa W/HIM  OXJIKIACHHS
pacmpsieMoi TpyOBblI.

18. PacmmpurenbHpli HHCTPYMEHT 1o 1.17, oTnnyaromuiicss TeM, 9to Harpesatenb (6)
u/nnm oxnaautens (7) pacronoskeH B rojioBke (2) HHCTPyMEHTA.

19. PacumputenpHblii HHCTPYMEHT 110 JI0OOMy M3 11.11.9-18, oTnuuaromuiicst Tem, 4To OH
COIEePKUT CpencTBO (8) BBOAA Uil PYYHOTrO PETyJUPOBAHMs YKAa3aHHOIO IO MeHbIIEH mepe
OJTHOTO U3 MapaMeTPOB YIIPABIEHUs PACLHIMPEHUEM.

20. PacmmpuTenbHBIi HHCTPYMEHT MO JIF0OOMY M3 ILI1.9-19, OTIHMYArOIMIACS TeM, YTO
rojoBka (2) MHCTPYMEHTa CONEPKUT MHOXKECTBO pPACTSATMBAKOMINX 3JeMeHTOB  (13),
00pa3yrIMX YKa3aHHOE PaCIIUPUTENIbHOE CPeACTBO (3), MpHUeM pPaCTATHUBAIOIINE 3JIEMEHThI
(13) BBINOJNIHEHBI ¢ BO3MOXKHOCTBIO TMEPEMELICHUS] B PaAHAIbHOM HAMPABJICHUN OTHOCHTEIBHO
LEHTPAJIbHON MPOIOJIBHON OCH (X) TOJIOBKH (2) MHCTPYMEHTA MEXy UCXOAHBIM cocTostHueM (1),
B KOTOPOM pacTArHBaroIue 3JeMeHThI (13) pacmonokersl BOJM3M YKa3aHHOW OCH (X) U BIOJb
Hee, TaK 4YTO OOEeCIeYMBAETCs] BO3MOXHOCTh HMX BBEIACHHMS B KOHEI TPYOBI, M COCTOSIHUEM
pacupenust (II) ¢ BBIIBMKEHHEM HAPYXKy, C OTHAJICHHEM B PaJUAIIbHOM HANPAaBICHUU OT
yKa3aHHOH ocu (X), o0ecneumBarOllUM pacIIUPeHHe KOHLA TPYObl, MpHYEM KaXKIbIA W3
pactsaruBaromux 3yeMeHTOB (13) uMeeT HapyKHYIO pacTATHMBAIOIIYI0 MNOBEPXHOCTh (14),
BBIITOJIHEHHYIO C BO3MOKHOCTBIO MPH)KATHUS K BHYTPEHHEH MOBEPXHOCTH KOHLIA TPYOBI.

21. PacmuputenbHplli MHCTPYMEHT MO 1M.20, OTIMYAROLIUNCS TEM, YTO OH COIEP>KUT
nopiueHb (15), BBIMONHEHHBIH C BO3MOXHOCTBIO OOECIIEYEeHUs] Pa3BEACHUS B Pa3Hble CTOPOHBI

pactsaruBaroux 3nemMeHToB (13) u3 mcxomHoro cocrosHus (I) B cocrosuue (II) pacmupenus
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NyTeM NepeMeIeHus] BJOJIb YKa3aHHOW OcH (X) MopIuHs U3 ero BraHytoro cocrosHus (III) B
NOJTHOCTBIO ~ BBIABMHYTOE cocTtosiHue (IV) oTHOcUTENnbHO BHYTPEHHHX IOBEPXHOCTEH
pactaruBaroux sjeMeHToB (13), u ucnonmHuTenbHBIE MexaHu3M (16) ana nepemMerneHus
ykazaHHoro nopuss (15).

22. PaciuupuTenbHbIil HHCTPYMEHT 110 11.20 miu 21, oTinuyarouiicst TeM, 9To gaTduk (5)
TEeMIepaTypbl YCTAHOBJIEH HA pacTsAruBaroiieM syeMeHte (13) s m3MepeHus: TeMmneparypbl
nyTeM oOecrieueHust KOHTaKTa ¢ TPyOOil.

23. PacmmpuTenbHbI HHCTPYMEHT 1O JIF0OOMYy 3 ML.I.9-19, OTIMYArOIIUACS TEM, YTO
€ro roJjioBka (2) conep:xut

3axBaTHbIA 3JieMeHT (17), BBINOJHEHHBIH C BO3MOXKHOCTBIO BBelneHuss B TpyOy Ha
HEKOTOPOE PpACCTOSHUM OT KOHLA TPyObl, MpHYEM 3aXBaTHBI JJIEMEHT BBINOJHEH C
BO3MOYKHOCTBIO €r0 mepexona Mexay coctossHueM (V) ocBOOOKIEHHUs, TTO3BOJISFOLINM BBOIUTH
3axBaTHBIN 3J1eMeHT B TpyOy, u cocrosiHueM (VI) mpmwxarus, B KOTOPOM 3axXBaTHBIN 3JIEMEHT
(17) nmpuknagplBaeT yCHJIHE NPUXKATUS K BHYTPEHHEH IMOBEPXHOCTH TPYOBI Ui MPOYHOTO
yIepskaHusi TPyObl OTHOCUTEIBHO T'OJIOBKH HHCTPYMEHTA,

TATOBbIA cTepskeHb (17), BBINOJHEHHBIH C BO3MOXKHOCTBIO IEPEMEINEHUS B OCEBOM
HANpaBJIeHUN JUII W3MEHEHHs COCTOSHUS 3aXBaTHOTO 3JeMEHTa Mexnay cocrosHueM (V)
ocBoboxxaeHus u cocrosinueM (VI) nprkarust, u

BTyJky (19) ompaBky, HMEIOLIYI0 KOHMYECKYIO HApYyXXHYK MOBEpXHOCTh (20),
00pasyroLyr0 yKa3aHHOE PACIIUPHUTENBbHOE CPEACTBO (4), MpUYeM BTYJIKA ONPABKU BBIIIOJHEHA C
BO3MOXKHOCTBIO TEPEMELIEHUs] B OCEBOM HAIlpaBJIEHUU MeXAy BTIHYTbIM cocrosiHueM (VII), B
KOTOPOM BTYJIKA ONPABKH HAXOIUTCS B IMOJIOKEHHHM CHAPYXKH KOHIA TPYObl, U COCTOSIHUEM
pacurnpenus (VIII), B KOTOpOM BTyJIKa OMPaBKU MPOTOJIKHYTA B KOHEL TPYOBI It paCIIUPEHUS
KOHIIA TPYOBI.

24. PaciiupuTeNbHBIH MHCTPYMEHT IO 1.23, OTIMYAIOLIMICA TEM, 4TO ToJioBKa (2)
UHCTPYMEHTA COAEPIKUT yIEPKUBAIOINYIO BTYJKY (21), IMEIOLIYI0 BHYTPEHHUI KaHai (22) s
npuemMa TpyObl, MpeOHA3HAUYEHHBIH IJIs1 yAEpKaHUs TPyObl B HEMONBIKHOM COCTOSIHHH C
NPOTHBOAEHCTBUEM CUJIE MPOTAJKUBAHUS BTYJKH ONPABKU BO BPEMS PACLIMPEHHs KOHLIA TPYOBI
CHapYKH TPYOBL.

25. PacluMpuTeNbHBI UHCTPYMEHT MO 1.24, OTIIMYAIOIIMICS TEM, YTO YIAEP>KUBAOLIAs
BTyJKa (21) comepXuUT B3aWMHO OTKpbIBaeMble U 3akpbiBaemble 4actu (21-1, 21-2) nns
o0ecriedeHNs1 BO3SMOXKHOCTH 3aKPbIBAHUS YAECP KUBAIOLIEH BTYJIKU C IPUBEIEHHEM €€ B 3aKPBITOE
coctosiHue (IX) BOkpyr TpyObl [UIsl BBIMOJHEHUS MPOLIEAYPHI PACIIUPEHUs] KOHLA TPYOBl U JJIs

OTKPBIBAHUS yIEPKUBAIOLIEH BTYJKM C NPUBEIACHHEM €€ B OTKpbIToe cocrostHue (X) ans



0CBOOOXKIEHHS PACLUIMPEHHOTO KOHIA TPYOBI.

26. PacluypuTeNbHBI UHCTPYMEHT IO 11.25, OTIIMYAIOIIMICS TEM, YTO YIAEP>KUBAOLLAs
BTyJKa (21) comepsxut nepByro vacthb (21-1) u BTOpyro uacth (21-2), a Takxke QuKCUpyroLee
cpenctso (23) anst pukcary KanuOpPOBOYHBIX YACTEH BTYJIKU B 3aKPBITOM COCTOSIHHUH.

27. PacliupuTeNbHBIA HHCTPYMEHT 0 I1.26, OTJIMYAOLIUIiCS TeM, 4TO nepsas 4acTh (21-
1) ymep:kuBarouieil BTYJIKH CONEPKUT MEPBBI MOBOPOTHBINH pbrdar (24), BBHINOJHEHHBIH C
BO3MOKHOCTBIO TIOBOPOTa BOKPYI TOBOPOTHOH ocu (25) mapHupa, a Bropas 4actb (21-2)
yIEPKUBAIOIIEH BTYJIKH COAEPKUT BTOPOH MOBOPOTHBIA pbrar (26), BBITOJHEHHBIH C
BO3MOKHOCTBE) TIOBOPOTa BOKPYT TOH K€ CaMoOl TOBOPOTHOW ocu (25) mapHupa, momo0HO
NEPBOMY ITOBOPOTHOMY pbIuary.

28. PacmmpuTenbHbI HHCTPYMEHT MO JIFOOOMY M3 M.11.23-27, OTIMYArOIIUNACS T€M, YTO
naTdauk (5) TemmepaTypbl pacroyiokeH Ha 3axBaTHOM sjiemente (17), w/wimm Ha BTyjke (19)

OTIPaBKH, W/WIJIM Ha yIepKuBaroien BTynke (21).
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