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(57) Msobperenne oTHOCUTCS K 3aTpyOHOMY Gapbepy /s obecrieyeHus 30HaIbHON U30MIsIMK B 3aTPYGHOM

NPOCTPAHCTBE B CKBXKMHE MEXIY CKBXMHHOW TPyOHaToll METaJUIMYeCKON KOHCTPYKIHMEH W Ipyroif
CKBaXMHHOU TpyO4aToil MeTaTnIeckol KOHCTPYKIIHEH MIIA CTEHKOW CTBOJIA CKBaYKUHBI, COIEPIKAIIEMY
TpyOUaTyIo MeTaUTMYECKYIO 4acTh, IpeIHa3HAYeHHYIO JUISl yCTAaHOBKH KaK YacTh CKBKMHHOHN TPyO9aToit
METAJUTMYCCKON KOHCTPYKIUH, DPa3KUMHYI0 METaUTHYCCKyI0 My(Ty, COCIHHEHHYIO C TpyOuaroi
METAJUTMYECKOH YacThI0 M OKPY’KAIOILIyI0 €e ¢ 00pa3oBaHUEM KOJBLIEBOTO MPOCTPAHCTBA MEXAY HUMH,
MIPUYEM pazKUMHAs MeTalIndecKass My(Ta BBIIOIHEHA C BO3MOXXHOCTBIO PazKUMaHUS B CKBaXXHHE
OT MEPBOT0 BHCIIHCTO AWAMETpa A0 BTOPOTO0 BHCIIHCTO AMAaMETpa, YTOOBI YnupaTrbCsa B CKBAXKHWHHYIO
TpyOUaTy:0 METaIIIMIECKyI0 KOHCTPYKIHIO MM CTEHKY CTBOJA CKBaKMHBI, M Pa3’)KUMHOE OTBEPCTHUE B
TpyOUaToil MeTaJUIM4ecKOi JacTH; NMpHYeM 3aTpyOHBIN Oapbep JOIOIHHUTEIBHO COACP)KUT KIIAaHHYTO
CHCTEMY, COJEpPXKAIYI0 M30IUPYIOUINHA KiIanaH, UMEIOLINH IepBoe MONOKEHUE U BTOPOE MOJOKEHHE,
COIEpKAMM U30JIUPYIOIUI POXOX, HU3O0IUPYIOIIMKA IOPIIEHb, PACHOJOXKEHHBIA B H30JIMPYIOLLEM
MIPOXOAE, Pa3NENAOINI MPOXOJ Ha IEPBYI0 4acTb MPOXOAAa M BTOPYIO 4YacTb NPOXoJa B IEPBOM
MOJIOKEHUH, IPUYEM H30JIUPYIOLIHUI TOPIIEHB yASPKUBACTCS B IEPBOM MOJIOKEHUH C TOMOIIBIO CPE3HOTO
JJIEMEHTA, BBINOJIHEHHOTO C BO3MOMKHOCTBIO paspylleHMs IpU 33aJaHHOM pa3HUIE NAaBICHUN MEXIY
MEPBOM YacThIO0 MPOXOAA M BTOPOM HYACTbIO MPOXOJa, MNEPBYIO MPOPE3b, PACHOIOKEHHYIO B HEPBOM
YaCTH TMPOXO/a M COOOLIAIONIYIOCS MO TeKy4el cpele ¢ KOJbLEBBIM MIPOCTPAHCTBOM, BTOPYIO MPOPE3b,
PacHONOXKEHHYI0 B IEPBOM YaCTH MPOXOJa M COOOLIAIOUIYIOCS MO TEKyded Cpefe C PasKUMHBIM
OTBEPCTUEM 4Yepe3 MEPBbIM KaHal I TEKy4deil Cpeabl, TPETbIO INPOpe3b, PACIOIOKEHHYI0 BO BTOPOU
YaCTH IIPOXO/Ia U COOOIAIOIIYIOCS MO TeKy4del cpelie C Pa3KMMHBIM OTBEPCTHEM Uepe3 BTOPOM KaHaJ [yis
TEKy4eH cpeibl, IPUYEM B IEPBOM ITOJIOKEHHH MIEPBast IPOPE3b COOOIIAaeTC A 10 TEKyUeH Cpene co BTOPOit
IIPOpe3bI0, @ BO BTOPOM MOJIOKCHUH M30JMPYIONIMH MMOPIIEHD MPEJOTBpamiaeT cooOIIeHNne 1Mo TeKydei
cpezie MexXly IEPBOM MPOPE3bI0 U BTOPOIl MPOPE3bIO.
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E21B 33/12, E21B 33/127, E21B 34/10
3ATPYBHBINU BAPLEP C KJIAITAHHOM CUCTEMOH

Hacrosimee wu3o0pereHue OTHOCHTCS K 3aTpyOHOMY Oapbepy it obecredeHws
30HAJIBHOHM M30JSILMHU B 3aTPYOHOM MPOCTPAHCTBE B CKBAKHUHE MEKAY CKBAKMHHOW TPyO4aToi
METAJUINYECKOH  KOHCTPYKLMEH © Jpyrod CKBAXXUHHOH TpyOUaTOW  METaTMuecKOu
KOHCTPYKIIMEH UM CTEHKOW CTBOJIA CKBAKMHBI. M300peTeHne Tak:ke OTHOCHUTCS K CKBAXKUHHOMU
CUCTEME.

OnmHUM W3 BaXKHBIX IIaroB TPU 3aKAHYMBAHUM CKBAXKUHBI SIBIISIETCS oOecredeHne
30HAJIBHOM M30JIALMH, Tak 4YTOObI OO0ECHEeYNTh HW3OJHLHUI0 MPOU3BOISIIEH BOAY 30HBI OT
NPOM3BOMALIEH YIIEBOJOPOAbI 30HBI. 30HANbHAS M3OJSILHUSI MOXET OBITh BBINOJIHEHA C
UCTIOJIb30BaHHEM pPa30yxarIuX IMaKepoB;, OAHAKO pa3OyxaroIue Makepsl MOTyT pa3dyxaTb
CIUIIKOM OBICTPO, TaK YTO OHH He OyAyT YCTAaHOBJIEHbI B TPABUJIBHOE IOJIOKEHHE, H
SKCIUTyaTallMOHHAsA 00CaIHasl KOJOHHA MM XBOCTOBHK MOTYT 3aCTPAThH O JOCTHIKEHUS CBOETO
3aJaHHOTO TIOJIOKEHHsI B CTBOJIE CKBaXKWHBL. Meramndeckue 3aTpyOHble Oapbepbl He
YCTAHABJIMBAIOTCS CIUIIKOM OBICTPO, TOCKOJIbKY MeTajuindeckass My(QrTa, OKpY’KaroIas
o0caHyI0 KOJIOHHY/XBOCTOBHUK, Pa3KMMAaETCs MPEXKIE BCErO, KOr/la METAIIMYECKHE 3aTpyOHBIe
Oapbepbl PacIONIOKEHbl B TMPENHA3HAUYEHHBIX IOJIOKEHUSAX, NMyTeM IOBBIIEHHS TaBJICHUS B
o0casHOM KOJIOHHE W3HYTPH M NPOMYCKaHHs TeKydeH cpenpl B 3aTpyOHBIH Oapbep depes
pa3’)KMMHOE OTBEPCTHE B 0OCATHON KOJIOHHE.

IIpu paz:KMMaHUU PazKIMHON MeTaIIMYeCKOH My(ThI 3aTpyOHBIX OaphepOB pa3KIMHbIE
MeTaJUInYeCKne My(pThl Pa3)KUMAIOTCS 1O TEX IOp, MOKa OHU HE YIPYTCS B CTEHKY CTBOJA
CKBAXHHBI WJIM CTE€HKY JAPYrod CKBAXUHHOH TpyOuUaTOW METaUIMYeCKOH KOHCTPYKIIHH.
BryTpeHHMIT qraMeTp CKBAXKUHHON TPyOUaTOH METAITMYECKOH KOHCTPYKLIUH U3BECTEH, OTHAKO
CTBOJI CKB&JKHHBI MOXKET U3MEHSTBCS MO AMAMETPY HEM3BECTHBIM O0pa3oM Tam, Ile MOTYT
BO3HUKATh TAaK HAa3bIBAEMble pA3MbIBbI, KOIZAa IUAMETP CTBOJIA CKBAKUHBI OOJbINE, YeM
npeanojaransock. B Tom ciyuae, ecnu pazKUMHas Metajuindeckas Mydra 3aTpyOHoro Oapbepa
pa3KUMaeTcsl HalpoTUB pa3MbiBa, U O TOTO, KAK OHA YIPETCS B CTEHKY CTBOJIA CKBaXKUHBI,
CYIIECTBYET PHUCK TOTO, YTO pa3)KMMHas MeTajinueckass My(dra pasopBercss OO TOro, Kak
yOpercs B CTEHKY, IIOCKOJIbKY pa3KUMHas MeTtajuindeckas My@dTra MpeaBapUTeNbHO
CIIPOEKTUPOBaHA Ha OIpEJENeHHbIII BHYTPEHHUN JuaMeTp CTBOJAa CKBaXHHbL. B ciyuae
paspyleHust pPa3)kKUMHOW METAJUINYECKOH My(Thl CTBOJ CKBAXHHbI MOMKET HAIMPAMYIO
CoO0IIAaThCsA O TEKy4del Cpele ¢ BHYTPEHHEW 4YacThiO OOCaIHON KOJOHHBI MeTaindeckue
3aTpyOHbIe Oapbepbl HACTO CHAOXKEHBI KJIAMIAHOM, OJHAKO KJIAlaHbl HE BCEeraa 3aKPbIBAIOTCS,

€CIT pa3’KUMHasl MeTaJuIndeckast My(pra paspyliaercs BO BpeMsl pa3KIMaHHsI.
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3amauell HACTOSILEro H300pETEeHHs SIBISETCS MOJHOE WIM YacCTHYHOE YCTPaHEHHe
BbIIIEYKA3aHHBIX HEJOCTaTKOB U HW3bSHOB MPEALIECTBYIOIIEr0 YPOBHS TeXHUKHU. boiee
KOHKPETHO, 3ajaueil sBJIAETCS CO3[JaHHe VIYYLIEHHOTO 3aTpyOHOro Oapbepa, HMEOLIEro
Pa3’KUMHYIO METAITHUYECKYI0 My(PTy, KOTOpasi CIOCOOHA M30JIMPOBATh CKBAXKHHHYIO TPYOUaTYIO
METAJUIMYECKYI0 KOHCTPYKLMIO OT CTBOJIA CKBaXXHHbI B TOM Ciyd4ae, €CJIH pa3’KUMHas
MeTajundeckas My(Ta pasopBeTcs BO BPEMsl pa3KMMaHUsI.

BrleynomsiHyTBIE 3a71a41, @ TaKK€ MHOTOYMCIIEHHBIE APYrHe 3a1a4i, IPEUMYIIeCTBa U
MPU3HAKH, OYEBUIHBIE W3 HIIKECIEAYIOLIErO ONUCAHUS, BBIMOJHEHBl B PELIEHUU COIJIACHO
HACTOSIIEMY HM300pPETeHUI0 ¢ TMOMOINBID 3aTpyOHOro Oapbepa s oOecreueHus: 30HAbHOM
M30JSILMU B 3aTPyOHOM TMPOCTPAHCTBE B CKBAXHHE MEXAY CKBAXHHHON TpyOuUaToil
METAJUINYECKOH  KOHCTPYKLMEH © Jpyrod CKBAXXUHHOH TpyOUaTOW  METaTMuecKOu
KOHCTPYKLIMEH UJIN CTEHKOH CTBOJIA CKBAXKUHBI, COAECPIKALLErO:

- TpyOYaTyr0 METaJUTMYECKYI0 YacTh, NPEAHA3HAYEHHYIO I YCTAHOBKH KaK 4YacThb
CKBXHHHOM TpyO4aToil MeTaNTN4eCKOH KOHCTPYKLIUH,

- Pa3KUMHYI METAJUIMYECKYI0 MY(Ty, COENUHEHHYI C TpyO4aTod MeTaIMuecKon
YacThIO0 U OKPY)KAIOLIYIO ee ¢ 00pa30BaHHEM KOJBIEBOTO MPOCTPAHCTBA MEXKAY HUMH, MPHUEM
pa3)kKMMHasl MeTaJuIndeckass My(Ta BBIMIOJHEHA C BO3MOKHOCTBIO PA3’KMMAaHUS B CKBaKHHE OT
NEPBOTO BHEIHEro JAuaMeTpa A0 BTOPOrO BHEUIHETO JAuaMerpa, YToObl yIUpaTbes B
CKBRXHHHYIO TPyOUaTYI0 METAJUTMYECKYIO KOHCTPYKLIMIO WJIM CTEHKY CTBOJIA CKBAKHHBL, U

- Pa3’XKMMHOE OTBEPCTHE B TPYOUATON METAIIIMUECKON YacTH,

npudeM 3aTpyOHbI  Oapbep JOMONHUTENBHO CONEPKHUT KIJIANAHHYIO CHCTEMY,
COZIEPIKAILYIO:

- UW30JUPYKOIUN KJaNaH, HUMEKLIUNA MepBOE€ MOJOXEHHE W BTOPOE MOJOXKEHUE,
COoAep KaLIU:

- U30JIMPYIOLIUN OPOXOJ,

- M30JIUPYIOIIMH MOPILIEHb, PACHOJOKEHHBIH B M30JUPYIOLIEM MPOXOAE, Pa3AesAIOIINi
MPOXOJ HAa MEPBYI0 4acTb MPOXOJAa U BTOPYIO 4HACTh MPOXOAA B MEPBOM MOJOKEHHUH, MPUYEM
W30JIMPYIOLINH NOPIIEHDb YAEPKUBAETCS B MIEPBOM MOJIOKEHUU € MIOMOLIBIO CPE3HOTO 3JIEMEHTA,
BBIIIOJTHEHHOT'O C BO3MOXHOCTBI) Pa3pyLICHUs IPU 3aAAHHOMN pa3sHULIEC JABJIECHUN MEXYy epBOU
4aCThIO NMPOXOJA U BTOPOH 4aCThIO MPOXOAa,

- MEPBYI0 MPOPE3b, PACIOJOKEHHYIO B MEPBOH YaCTH MPOXOAAa U COOOIIANOLIYIOCS MO
TEeKy4el Cpefie ¢ KOJBLEBbIM IPOCTPAHCTBOM,

- BTOPYIO INPOpPE3b, PACIOJIOKEHHYIO B MEPBOI 4YaCTH MPOXOAa U COOOIIAOLIYIOCS II0

TEeKy4el Cpefie C Pa3KMMHBIM OTBEPCTUEM Yepe3 NEePBhIi KaHa JJIs TEKy4eH Cpensl,
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- TPETBHIO MPOpPE3b, PACIMOJOKEHHYIO BO BTOPOH HACTH MPOXOAa M COOOIIAIOIIYIOCS TI0
TEeKy4el Cpefie C Pa3KMMHBIM OTBEPCTUEM Yepe3 BTOPON KaHaJ JJisl TeKy4Yel Cpeasbl,

IpUYEM B MEPBOM IOJIOKEHUH MTEPBast MPOPE3b COOOINAETCsI IO TEKyUel cpene co BTOPor
NPOPE3bI0, a BO BTOPOM TIOJIOKEHUH H30JIMPYIOIIUN MOPIIEHb MPEeNOTBpaIlaeT cOOOIIeHne Mo
TeKy4del cpeae MeXay NepBOU NPOPE3bI0 U BTOPOU MPOPE3DIO.

Takum 00pazoM, HW3ONHMPYIOIMUN KIAnaH, WUMEIOIINN TepBOe MOJIOKEHHE U BTOPOE
MOJIOKEHUE, BBINOJHEH C BO3MOXXHOCTBIO H30JUPOBATH KOJBLEBOE IPOCTPAHCTBO OT
Pa3)KUMHOTO OTBEPCTHs, €CNIM pPa3KUMHas MeTaJImdeckass MyQTa pa3pymaercsi BO BpeMs
pa3;kUMaHus, MyTEM MEPEMELIEHUsI BO BTOPOE MOJOKEHHUE.

Kpowme Toro, nepsblil kKaHa AJI TEKy4Yel Cpenbl MOXKET COAEP:KaTh OrPAaHUYEHHUE TOTOKA.

JIOTIONTHUTENIBHO, TIEPBBIA KaHA AJI TEKYy4Yed Cpeabl MOKET 00eCIieyMBaTh OrpaHIUEHHIE
NoTOKa, oOecrieunBasi CHU)KEHHE JaBJICHUS B MEPBOH HaCTU MPOXOJA MO0 CPABHEHHUIO CO BTOPOM
YacThlO MPOXOZa, €CIM pa3kKUMHAs MeTajulndeckas MydTa paspylaercs, oOecrnednBast
3aJaHHYIO PAa3HULLY JABJICHHUs], BBI3BIBAIOLIYIO PA3PYLIEHHE CPE3HOIO 3JIEMEHTA.

Kpowme Toro, ecnm pazkuMHas MeTaJuTndeckas MydTa pa3pymaercs, MOXeT BO3HHUKHYTh
YBEJIMYEHHBIN MOTOK Yepe3 MepBbIi KaHaJ AJI TEKy4el Cpefbl.

JIOTIONTHUTENBHO, YBEJIMUYEHHBIH IMOTOK Yepe3 IMEepBbI KaHal MOXKET BbI3BAaTh Oojee
HU3KO€ JIaBJICHUE B MEPBOM KaHaje AJIA TeKy4el Cpelbl, 4eM BO BTOPOM KaHajie A TeKydel
cpenbl, CO3AaBas 3aJaHHYI0 Pa3HULYY JABJIEHUs HA U30JHUPYIOLIEM MOPIIHE.

JIONOJIHUTENBHO, W30JMPYIOIIUA NOPIIEHb MOXET HMETh MEPBbIA KOHEL IOPIIHS,
oOpalleHHbI K MepBOM 4YacTH MPOXOJA, W BTOPOW KOHEI MOPUIHS, OOpAalLIeHHBI KO BTOPOM
YacTH MPOXOJa, MPUYEM MEPBBI KOHEL MOPIIHS MMEET BBICTYMAIOIIYI 00JacTh MO CYIIECTBY
TAKOTO JK€ pa3Mepa, KaK BbICTYMAroIIast 00JacTb BTOPOro KOHIIA TIOPIIHS.

Takxke, HW30JUPYIOIIMIA MOPLIEHb MOXET HWMEThb [0 MEHbIIEH Mepe OAUH
VIUIOTHUTENbHBIN 3JIEMEHT, PaCHOJOKEHHbI Ha BHEIIHEH MOBEPXHOCTU H30JUPYIOLIErO
MIOPIIHS JJIS1 YBEJIMYEHUSI TePMETHU3UPYIOIIEH CIIOCOOHOCTH MEXAY W3OJHPYIOIINM MOPIIHEM H
BHYTPEHHEN MOBEPXHOCTBHIO HU30JIMPYIOILEro MPOXO/Ia.

JIOTIONTHUTENIBHO, TIEPBBIA KaHA AJI TEKYy4Yed Cpeabl MOKET 00eCIieyMBaTh OrpaHIUEHHIE
MOTOKA 32 CUET YMEHbLIEHHUs IUIOLIaAUN IMOMNEPEeYHOro CEYeHUs MOTOKAa MEepPBOro KaHana AJis
TEeKy4el Cpenbl.

Kpowme Toro, nepsblii kaHai Al TEKy4ed CpeAbl MOKET UMETh YBEJIWYEHHYHO IUIOLIAb
MONEPEYHOr0 CEYEHUs MOTOKA Mepesl BTOPOU MPOPE3BIO.

Kpome TOro, cpesHoil »1eMEHT MOXKeT OBbITh CpPE3HbIM INTU(PTOM, BXOISIIUM B

3aleruieHre ¢ U30JUPYIOIIUM MOPIIHEM.
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JIOTIONTHUTENIBHO, TIEPBBIA KaHA AJI TEKYy4Yed Cpeabl MOKET 00eCIieyMBaTh OrpaHIUEHHIE
MOTOKA 3a CYET HaJNM4usl M3ruba, Tak 4To MEPBBIH KaHAN Ay TeKyded cpenbl oOpasyeT yroiu
MeHee 90°.

Kpome Toro, usonupyromuil KjiamaH MOXET COJAEp:KaThb 4YETBEPTYIO NMpPOpe3b, KOTopas
coo0Imaercs o Teky4el cpene ¢ 3aTpyOHBIM MPOCTPAHCTBOM.

Taxke, W30MUPYIOIIUI KJAlaH MOXET JOTMOJIHUTEIbHO COJEpKaTh OJOKUPYIOIUH
3JIEMEHT, BBIOJIHEHHBIH C BO3MOXKHOCTBIO MEXAaHUYECKOH OJIOKUPOBKU H30JHPYIOLIETO
MOPINHS, KOTAAa M30JUPYIOLINHA MOPLIIEHh HAXOAUTCS B 3aKPBITOM IOJIOKEHHH, ¢ OJIOKUPOBKOM
BTOPOH MPOPE3HU.

Kpome Toro, ONOKMpPYIOIIMH 3JIEMEHT MOXKET OBITb BBINOJHEH C BO3MOXKHOCTBIO
nepeMeleHus 0 MeHbLIe Mepe YaCTUYHO pajAualbHO HAapy>Ky WM BHYTPb NPHU NepeMelleHun
W30JIMPYIOIIEro MOPUIHS M3 HAa4daJbHOTO TMOJOXEHWs Ul MNpeJOTBpallleHUus BO3BpalleHus
M30JIMPYIOLIEro MOPLUIHS B HA4YaJIbHOE MOJIOJKEHHE H30IUPYIOLIEro MOPLIHS.

JloToTHUTENbHO,  OJNIOKUPYIOLIUA  3JIEMEHT  MOXKET  MOCTOSIHHO  OJIOKMPOBATH
M30JIMPYIOIUN NOPLIEHb B 3aKPITOM MOJIOKEHUH.

Kpome Toro, kanaHHasi CUCTEMa MOKET AOIMOJHUTENBHO COAEPKaTb OTBOJHONW MOJYJb,
COOOLIAIOIUICS MO TEeKyueH cpeme ¢ Pa3KUMHBIM OTBEPCTHEM, NMPHYEM OTBOJHOH MOZYJb
pasfenseT TEeKyUylo Cpeay U3 pa3KUMHOTO OTBEPCTHUS Ha MepBbIil KaHal AN TeKy4del cpensl U
BTOPOH KaHaJ AJisl TEKy4el Cpeabl.

Kpome TOro, orBogHONH MOAyJb MOXET COJAEp)KaThb KaMepy MOAYJsA, MPUHHMAOILYIO
TEKYUYYI0 CPeay M3 Pa3KHMMHOTO OTBEPCTHS, M MOXKET COOOIIATHCS MO TEKY4YeH Cpene ¢ MepBbIM
KaHAJIOM Uil TeKy4del cpelibl U BTOPbIM KaHAJIOM JJIsl TeKyuel Cpesbl.

JIOTIOTHUTENBHO, KaMepa MOIYJISl MOXKET OBITh KOJNBLEBOH, MPOAOIKAOIIEHCS CHAPYKU
TpyOUaTON METAJUINIECKON YacTH.

JIOTIONTHUTENIBHO, TIEPBBIA KaHA AJI TEKYy4Yed Cpeabl MOKET 00eCIieyMBaTh OrpaHIUEHHIE
MOTOKA 3a CYeT TOro, 4TO HMMeeT IJIOLAAb IONEPEeYHOro CEYeHHUsl MOTOKA, MEHBLIYIO, YeM
IJIOLIA/lb TOTIEPEYHOr0 CEYEHUsI TOTOKA KaMepbl MOYJISL.

Taxoke, OTBOHOM MOZIYJIb MOXKET COIEPKaTh (PHIBTPYIOIUHI 3JI€MEHT Ut QUIBTPaluU
TeKy4Yel cpenpl M3 Pa3KMMHOTO OTBEPCTHS IO TOTrO, KaK TeKydas cpena OymeT OTBeIeHa B
MEePBBIN KaHAJ JJI TEKy4el Cpeabl U BTOPOH KaHaJ AJid TEKy4el Cpebl.

JIOTIONTHUTENBHO, OrpaHIYEHHe IMOTOKA NIEPBOTO KaHaja Ul TeKydel cpeabl MOKET ObITh
BBINIOJIHEHO B OTBOJJHOM MOJYJIE.

Kpome Toro, knanaHHas cucTeMa MOKET JOTOJHUTEIbHO COAEP KaTh 3allOpHBIN KJiamaH,
COoAep KaLIU:

- IEPBOE OTBEPCTHE, coodIIaroleecs 0 TeKy4del cpesie ¢ Pa3KUMHBIM OTBEPCTHEM,
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- BTOPOE OTBEPCTHE, COOOIIAOLIEeCs M0 TeKyUel Cpeie ¢ KOJIbLEBbIM ITPOCTPAHCTBOM, U

- MIPOXOJ KJIanaHa, UMEKLINN MPOTSKEeHHOCTh MPOXOoJa U CoAep Kallluil MepBYyI 4acThb
MIPOX0Ja, MUMEIILYI0 NepBbli BHYTPEHHUI AMaMeTp, U BTOPYIO HacTb NPOXOJa, HUMEIIINYHO
BTOPOH BHYTPEHHHUI TUaMeTp, KOTOPBIi OoJblie AuaMeTpa MepBOi YacTH MPOXO0Aa,

IIpUYEM NEePBOE OTBEPCTHE U BTOPOE OTBEPCTHE PACIIOJIOXKEHBI B IIEPBOM 4acTH NMPOXOAa
U CMELIeHbl BJOJb MPOTSKEHHOCTH MpPOXOJa, MPUYEM 3alOpHBbIN KiamaH JONOJHUTEIbHO
COZACPKUT:

- MOpLUEHb KJalaHa, PacIoJIOKEHHBIN B MPOX0Je, pUieM NOpLIeHb KlalaHa COAEPKUT
MEPBYI0 YacTb MOPIIHS, MMEWINYI0 BHEUIHUN AuaMeTp, IO CYLIECTBY COOTBETCTBYIOLIUMN
BHYTPEHHEMY JMaMeTpy MepBOH 4YacTH NPOXOAA, U COAEPKUT BTOPYK) YACTb IOPILIHS,
HUMEIOLIYI0 BHEUIHUN JuameTp, MO CYIIeCTBY COOTBETCTBYIOIIUN BHYTPEHHEMY JAHAMETPY
BTOPOW 4aCTU MPOXO0Aa, U

- Pa3pbIBHOI »3JIEMEHT, MpeNOTBpALLAOLINil IepeMelleHre MOpILIHS KjanaHa g0
JOCTUKEHHS B IIPOXO/E KJlalaHa 33aHHOTO JaBJIeHHUs.

JIOMOMHUTENBHO, MEPBbIA KaHaJ AJisl TEKy4Yel Cpelbl MOXKET MPOXOAUTH 4Yepe3 MepBOe
OTBEPCTHE, NEPBYI0 YacTh MPOXOJa 3alMOPHOrO KjamaHa W BTOPOE OTBEPCTHE OO0 BTOPOMU
MIPOpeE3H.

Kpome Toro, 3amopHbIi KjamaH MOXeET AOMOJHHUTEIBHO COAEPIKaTb OJOKHPYIOLIHIA
3JIEMEHT, BBITIOJIHEHHBIH C BO3MOKHOCTBIO MEXaHUYECKOH OJIOKMPOBKHU MOPIIHS KJIallaHa, KOTaa
NOPIIEHb KJIAMaHa HAXOAUTCS B 3aKPBITOM TOJIOXKEHUH, ¢ OJIOKMPOBKOHN MIEPBOTO OTBEPCTHSI.

Taxoke, ONOKUPYIOIIHIA 3JIEMEHT MOYKET ObITh BBITIOJIHEH C BO3MOKHOCTBIO MTEPEMEIICHHUS
[0 MEHbLIEH Mepe 4aCTUYHO paJuajibHO HapyKy WJIH BHYTPb NpPHU NepeMeIleHHud MOPIIHS U3
HAYaJbHOTO MOJIOKEHUs NIl MpeNOoTBpallleHus] BO3BpALIeHHs] MOPLIHS KJjalmaHa B HaudajbHOE
MOJIO’KEHHE TIOPIIHS KJIalaHa.

JloToTHUTENBHO, OJOKHMPYIOIIMHA 3J€MEHT MOMKET IOCTOSIHHO OJIOKMPOBATh TMOPLICHb
KJIaTlaHa B 3aKPBITOM TOJIOKEHUH.

Takxe, moplieHb KjamaHa MOXET COAep)KaTb KaHal s TeKydeill cpeabl MOpILIHS,
MPEICTABISIFOIINI coO0H CKBO3HOM Mpoxoj, obecrneunBaromuii cooOIeHne o TeKy4ei cpene
MEXKAY ePBON U BTOPOH 4aCTsIMU ITPOXOA.

Kpome Toro, mopiueHp kianaHa MOXeT MUMETh LIEHTPAJIbHYI) OCb, PACIOJIOXKEHHYIO B
CTeHKEe TpyO4aTOH YacCTH MM B CTEHKE COEAMHUTENIbHOW YaCTH, COCOUHSIOIEH KOHLIBI
Pa3’KUMHONM METAIUTNIECKOH My(THI C TPyOUaTOH YaCThIO.

JlonoTHUTETPHO, 3aTPyOHBIN Oapbep MOXKET COIEp:KaTh TPEThE OTBEPCTHE, KOTOPOE

cooO1raercs o TeKydel cpezie ¢ 3aTpyOHbIM MPOCTPAHCTBOM.
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JIOTIONTHUTENBHO, MOPIIEHb MOJKET UMETh Ha4daJbHOE MOJIOXKEHHE, B KOTOPOM IIEPBOE
OTBEpCTHE COOOIIaeTCsl MO TeKydel cpene cO BTOPBIM OTBEPCTHEM, M 3aKPBITOE IOJIOKEHHE, B
KOTOPOM BTOpPO€ OTBEPCTHE COOOIIAeTCs MO TeKydel cpele C TPeTbHM OTBEPCTHEM, HYTOOBI
BbIPABHUBATH JAaBJIEHHE MEXKY KOJIBLIEBBIM IIPOCTPAHCTBOM H 3aTPYOHBIM MTPOCTPAHCTBOM.

Taxoke, pa3pbIBHON 3JIEMEHT MOYKET OBITb CPE3HBIM IITH(TOM, BXOASLIUM B 3aLETUICHHE
C MOPIIHEM.

JloroTHUTENBHO, 3aTPyOHBIN Oapbep NMPU Pa3’KUMAHUHU MOXKET pa3AelisiTh 3aTpyOHOe
NPOCTPAHCTBO HA MEPBYI0 30HY U BTOPYI 30HY, NpHYEM YKa3aHHBIA 3aTpyOHBIH Oapbep
JOTIOJIHUTENIPHO ~ CONEPXKUT  MOXAYJb  NPEAOTBPALICHHs  CMATHsS, TNPUYEM  MOAYJb
NPEAOTBPALIEHHsT CMITHS UMEET MEePBOE BXOIHOE OTBEPCTHE, KOTOPOE COOOINAETCS MO TeKy4eh
cpene ¢ mepBOH 30HOH, M BTOPOE BXOJHOE OTBEPCTHE, KOTOPOE COOOLIaeTCs o TeKydel cpere
CO BTOPOMH 30HOH, U MOAYJIb MPENOTBPALICHNUS CMSTUS MMEET BBIXOAHOE OTBEPCTHE, KOTOPOE
cooOImaercs Mo TeKy4del cpezie ¢ KONbLEBbIM NPOCTPAHCTBOM, U B NEPBOM MOJOXKEHHU IEPBOE
BXOZHOE OTBEPCTHE COOOIIaeTCs MO TeKy4dell cpene ¢ BBIXOJHBIM OTBEPCTHEM, BBIPABHHUBAS
nepBO€e JaBJIeHHE IEPBOH 30HBI C AABJIEHHEM IPOCTPAHCTBA KOJBLIEBOIO NPOCTPAHCTBA, & BO
BTOPOM TIOJIO)KEHHH BTOPOE BXOJHOE OTBEPCTHE COOOIIAETCS MO TEKy4el cpee C BbIXOAHBIM
OTBEPCTHEM, BBIPABHUBAS BTOPOE IABJICHHE BTOPOH 30HBI C IABJICHUEM MPOCTPAHCTBA.

Kpome Toro, BEIXOZHOE OTBEPCTHE MOXKET COOOILIATHCS M0 TEKyUel cpene ¢ KOJNbLEBbIM
IIPOCTPAHCTBOM Y€pe3 TPEThe OTBEPCTHE U/IIN YETBEPTYIO IPOPE3D.

Kpome Toro, BBIXOAHOE OTBEPCTHE MOXKET OBITH COEAMHEHO MO TeKydeill cpene ¢
YeTBEPTON MPOPE3BI0 YePe3 COSNUHUTENbHBIA KaHAJ JUIs TEKYyUYel Cpelbl U TPEThe OTBEPCTHE.

JIOTIONTHUTENBHO, MOJIYJb NPEAOTBPAILEHHS CMSITHA MOXKET COAEP)KATb JJIEMEHT,
KOTOPBIH BBIMIOJHEH C BO3MOJKHOCTBIO NEpPEMEIeHUs] 10 MEHbIIeH Mepe MEXAy IepBbIM
MOJIOXKEHHEM U BTOPBIM TMOJIOJKEHHEM.

Taxke, M30IMPYIOIIMHA MOPIIEHb MOXKET COIEPXKAaThb TPHU YIUIOTHUTENBHBIX 3JIEMEHTA,
PACIIONIO’KEHHBIX HAa B3aUMHOM PACCTOSIHUM MEXAY NEPBBIM M BTOPBIM YIUIOTHHUTEIBHBIMH
3JIEMEHTaMHM, 4 TaKXXe BTOPBIM M TPETHbUM YIUIOTHUTENBbHBIMU 3JIEMEHTAMH BIOJb BHEIIHEH
MOBEPXHOCTH M30JUPYIOLIETO TOPLIHSL.

JIOTIONTHUTENBPHO, B3aUMHOE PACCTOSHHUE MOXKET OBITh PAaBHO WM OOJIbIIE BTOPOTO
OTBEPCTHSL.

Kpome Toro, wu3onupylOmUHA NOPIIEHb MOXET COIEepPXKaThb TPH YIIOTHUTENbHBIX
3JIEMEHTa, PACHOJIOKEHHBIX Ha B3aHUMHOM pPACCTOSIHUM BIOJb BHEINHEH MOBEPXHOCTH
H30JIUPYIOIIEro TOPLIHS, TaK YTO MEPBBIA U TPETUH YIJIOTHUTENIbHBIE 3JIE€MEHThl FePMETHYHO

BXOJAT B 3aLICIUIEHUE C BHYTPEHHEN MOBEPXHOCTBIO NPU NMEPEKPBIBAHUN BTOPOrO OTBEPCTHS.
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Kpome Toro, msonupyromui NOpPUIEHb MOXKET COAEPkKATb MEPBBIA, BTOPOW U TPETHUH
YIUIOTHUTENbHbIE 3JIEMEHTBL, PAaclOJIOXKEHHbIE HAa B3aMHOM pACCTOSHUM BJAOJb BHELIHEH
MOBEPXHOCTH M30JIUPYIOIIEro MOPLIHS, U MPU MPOXOKIEHUH MUMO BTOPOTO OTBEPCTHS MEPBbIN
YVIUIOTHUTENbHBIN 3JIEMEHT pacloiokeH Tak, 4YTO TMepBblil YIJIOTHUTENbHBIH 3JIEMEHT,
MpoUIeIuil BTOpPO€ OTBEPCTHE, BXOAUT B 3alLlEIJIEHHE C BHYTPEHHEH IOBEPXHOCTBHIO
M30JIMPYIOLIEr0 MPOXOoJa OO0 TOrO, KaK TPETHH YIUIOTHUTEJBHBIA 3JEMEHT MOpPOWIEeT MHUMO
BTOPOT'O OTBEPCTHS, TaK YTO JaBJIEHHE NEPBOr0 YIJIOTHUTENIBHOIO 3JIEMEHTA BBIPOBHEHO, U OH
UCTIBITBIBAET Pa3)KUMHOE JIaBJICHHUE ¢ O0EMX CTOPOH MEPBOTO YIUIOTHUTEIBHOTO 3JIEMEHTA aXKe
[ocjieé TOro, Kak BTOPOHl YIJIOTHUTENbHBIM 3JIEMEHT BXOIOUT B 3allellJieHWe C BHYyTpEHHeMN
MOBEPXHOCTBIO TIOCJE IIPOXOXKAEHUs BTOPOrO OTBEPCTHs, IOCKOJbKY MEpBbIi M BTOPOH
YIUIOTHUTENbHBIE 3JIEMEHTHI U30JUPYIOT Pa3KUMHOE AaBJI€HHUE MEXYy HUMU.

JIOTIONTHUTENBHO, HACTOsIIee M300peTeHHe OTHOCUTCA K CKBAKUHHOW CHCTEME,
conepateii 3aTpyOHbIil Oapbep U CKBAKHMHHYIO TPYOUATYIO METAJUINYECKYIO KOHCTPYKIHIO.

Hakonen, ckBakuHHast TpyOuaTas MeTaJIMYecKass KOHCTPYKLHUS MOXKET COAEPKaTh
CEKLIHIO PEryJINpOBaHus IPUTOKA.

H3obpereHne 1 ero MHOrOYHCIIEHHbIE MPenuMyliecTBa OyIyT OnucaHbl OoJjiee moapoOHO
HUKE CO CCBUIKOM Ha IpuiaraemMble CXEMaTHU4YeCKHE YepTeKM, Ha KOTOpBIX IJs Lesei
WUIIOCTPALlMM MOKa3aHbl HEKOTOpble HEOrPaHUYMBAIOLINE BapUAHTBHl OCYLIECTBJIEHMs, U Ha
KOTOPBIX:

- Ha ¢ur. 1 moka3aH BUJA B MONEPEYHOM CEYEHHH 3aTPyOHOTO Oaphepa, UMEIOIIEero
KJIATIAaHHYIO CUCTEMY;

- Ha ¢ur. 2 IOKa3aH BUJ B MOMEPEYHOM CEUSHHH KIIAITAHHOW CUCTEMBI,

- Ha ur. 3 moxazaH U3OJUPYIOLINH MOPIIEHb, BUI C OJHOrO KOHIA, a Ha ¢ur. 4 mokaszaH
U30JIMPYIOIIUN MOpIIeHb ¢ (Ur. 3, BUJ C APYroro KOHIIA,

- Ha ¢ur. 5 mokasaHa HYacCThb OTBOJHOTO MOIYJISI B NEPCIEKTUBE M B MOMEPEUHOM
CEUeHUH,;

- Ha ¢ur. 6A moka3aHa IJIOMIAIb MOMEPEYHOrO CEYeHUS] KaMepbl OTBOAHOIO MOIYJIS C
¢ur. 5;

- Ha ¢ur. 6B nokazaHa 00JaCTh MONEPEYHOTO CEYECHHUS TTOTOKA OTPAHUYEHHUS TIOTOKA,

- Ha ¢ur. 7 IoKa3aH BU B MOMEPEYHOM CEUEHHH APYrON KIIAaHHON CHCTEMBI,

- Ha ¢ur. 8 moka3zaH YaCTHMYHBIA BHUJ B IMONIEPEYHOM CEUEHUU MOAYJIS MPENOTBPAIIECHHUS
CMATHS, U

- Ha ¢ur. 9 B MepCrHeKTHUBE MOKa3aHa 4acTh 3aTPyOHOTO Oaphepa, UMEKIIEero APYTYIO

KJIAIIaHHYIO CUCTEMY.
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Bce ueprexxm SBISIFOTCA O4YEHb CXEMATHYHBIMA M He OOS3aTENbHO BBIMOJHEHB B
Mmaciutade, mpUdeM OHHU MOKA3bIBAIOT TOJBKO TE JIETANH, KOTOPbIE HEOOXOIUMBI JUISl TIOSICHEHHS
n300peTeHus], P 3TOM JAPYTrHe AETAIH HE TIOKA3aHbl UJIH MPOCTO MOAPA3YMEBAOTCSL.

Ha ¢ur. 1 nokaszan 3arpyOHbiii Oapbep 1 misi obOecriedeHuss 30HAIBHON H3OJSLUU B
3aTpyOHOM MPOCTPAHCTBE 2 B CKBAXKHHE 6 MEXKIY CKBAXKMHHOH TPyO4aTOH MeTajuTmuecKoi
KOHCTPYKLIMEH 3 U CTEHKOW 5 CTBOJA 4 CKBa)XUHBI WM, B APYIOM BapUaHTE OCYLIECTBIICHHUS,
APYro CKBAKUHHOW TpPyO4aTON MeTajuimueckoil KOHCTpyKuued (He mokaszana). Ha ¢ur. 1
MoKa3aH 3aTpyOHbIN Oapbep B pa3KaTOM COCTOSIHUHM, KOTJa BHENIHsS MOBEpXHOCTH 10B
Pa3’KUMHOW MeTauTn4ecKol My(Thl 8 ymupaercss B CTEHKY 5 CTBOJIAa CKBAKHMHBI. 3aTpyOHBIH
Oaprep 1 comep:kuT TPyOUATYI0 METAJUIMYECKYIO YacTb 7, BBINIOJHEHHYIO C BO3MOXKHOCTBIO
YCTAHOBKH KaK YacTh CKBAKMHHOW TPyOUaTOW METAJNTMYECKON KOHCTPYKLHWHU 3, a pa3KUMHas
MeTajindeckass MmypTa 8 coennHeHa ¢ TPyO4aTod METANTMYeCKOW YacThl0 7 M OKpYXKaeT ee,
obOpa3ys KOJIbLIeBOE MPOCTPAHCTBO 9 Mexay HuMu. PaskumHas Merajuindeckas mydra 8
BBINIOJIHEHA C BO3MOXHOCTBK) Pa3’KMMaHMs B CKBaXXMHE OT NEPBOTO BHEIIHEro auamerpa Dy
(moka3aH MYyHKTHPHBIMU JIMHUSAMH Ha ¢ur. 1) go BTOpOro BHEImHero auamerpa D), dToObl
yIHPaThCs B CTEHKY CTBOJA CKBAKHMHBI, KaK IMOKa3aHO. 3aTpyOHbINH Oapbep 1 AOMOJHUTEIHHO
CONIEP’KHUT PaA3KUMHOE OTBepcTHe 12 B TpyOuUaTON MeTaNTM4ecKOH 4acTh 7, BBITIOJHEHHOE
COO0IAIMUMCS TIO TeKyuel cpene ¢ knanaHHo# cuctemoit 20. KinamanHasi cuctemMa COIep KUT
VM30JIMPYIOIIMA  KianaH 21, uMemuidl nepBoe MOJOKEHUE UM BTOPOE MOJIOKEHHE, U
W30JIMPYIOIIHI KJAaH BBIMNOJHEH ¢ BO3MOXKHOCTBK) M30JIMPOBATh KOJBLEBOE MPOCTPAHCTBO OT
Pa3)KUMHOTO OTBEPCTHs, €CNIM pPa3KUMHas MeTaJImdeckass MyQTa pa3pymaercsi BO BpeMs
pa3:KUMaHus, MyTEM MEepPEMELIEHUs U3 MIEPBOro MOJIOKEHUS BO BTOPOE MOJIOKEHHUE.

B kxoHULE pa3kxuMMaHMs 4acThb BHEIIHEHW NOBepXHOCTH 10B pas3kMMHON MeTajmn4ecKou
My(TBI 8 YITUpaeTCst B CTEHKY CTBOJIA CKBa)KHUHBI, UTOOBI 00ECTIEUNTD YIUIOTHEHNE MEXKIY HUMHL.
OnHako, ecnM CTBOJI CKBOKHWHBI B 3TOM IOJIOKEHHH OOJIbINE, YeM OKHUAAIOCh, Pa3KUMHAs
MeTaTndeckast My(Ta JOJDKHA PacTSIrUBaThes ee OOJbIle, YTOObI BHEIIHSIS TOBEPXHOCTH 10B
yIupajach B CTEHKY 5 CcTBoJia 4 CKBaXMHBL B Takol cuTyaunu pas3KMMHas MeTaJuln4decKas
My(pTa MOXKET MOTEePSTh CBOK MPOYHOCTb M Pa30PBAThCA, YTO NPUBEAET K BBITEKAHUIO
Pa3’KUMHOM TeKy4eH Cpenbl U3 3TOTO pa3pbiBa. ECIM HECKOJIBKO 3aTPYOHBIX OApHEPOB JOJIKHBI
OBITH pa3aThl 32 OAUH MPOXOJI C HCIIOJB30BAHIEM OJTHOW U TOH K€ Pa3KUMHOHN TeKyuell cpenpbl,
TOrAa Apyrue 3aTpyOHble Oapbepbl HE MOTYT OBbITh Pa3’KaThl, MOCKOJBKY Pa3KUMHAs TEKydast
cpena BbITekaeT u3 paspeBa. OmgHako, Onarojaps HaJMYUIO H30JUpPYHOIEro kiamaHa 21,
CHOCOOHOTO 3aKpBIBATBCS Ui COOOIICHHMS NO TEKydeH cpene C PasopBaHHON pa3KMMHOM
MeTAJUINYeCKOH My(TOH, mpouenypa pazKUMaHUs MOXKET MPOJOJDKATECS, ITOCKOJBKY

pa3)kKMMHasl TeKydas cpena OOJIbIIe HE BBITEKAET M3 PAa3OPBAHHOTO 3aTpyOHOro Oapbepa, HO



10

15

20

25

30

51567 9

MOJKET CO3[aBaTh JAaBJICHUE ISl MPOJOJDKEHUS Pa3KUMaHUs IpYyrux 3aTpyOHbIX OapbepoB Oe3
HEOOXOIMMOCTH OITYCKAaThCsl M 3aKpPbIBaTh OTBEPCTHE B TPyO4UATOH METaNTMYECKON HacTu
pa3opBaBIIerocs 3aTpyoHOro Oapbepa.

Kak nmokazano Ha ¢ur. 2, u3oaupyomui kianad 21 conepKuT H30IUPYIOLINHA poxon 22
U W30JUPYIOUIUMN NOpPIIEHb 23, pacnoJIOKEHHBIH B W30JMPYIOLIEM NPOXOAE, C Pa3feseHHEeM
MPOX0Jia Ha MEPBYIO 4acTh 24 mpoxoaa ¥ BTOPYIO HacThb 25 mpoxona. M3onupyrommil nopiieHb
23 wm3onupyromero knamaHa 21 yaep:KHUBaeTcsi B MEPBOM MOJIOKEHHHM C MOMOLIBK) CPE3HOTO
3JeMeHTa 26, BBINOJHEHHOTO C BO3MOXKHOCTBIO pa3pyLICHUs/Cpe3aHus MpH 3aaHHON pasHHLE
JABJICHUsI MEXy NEPBOM 4acThK MPOXOJa U BTOPOM YaCThH MPOXOAA, TO €CTh NPU 3aJaHHON
pasHMIE [aBJEHUs Ha u30JupyroueM nopuHe. HM3onupyromuil kjnanaH COAEPXKUT IMEPBYIO
npopesb 27, pacHoJIOKEHHYIO B MepBOM 4YacTu 24 mnpoxoja, NHpUYeM IMepBas Mpopesb
coolmaercss TO TeKydel cpene C KOJBLEBBIM TNPOCTPaHCTBOM. H3ommpyrommuii  KiamnaH
JTOTOJHUTENBHO COAEPKUT BTOPYIO MPOpe3b 28, pacroioKEHHYIO B MEPBOM YacTu 24 npoxoaa u
COOOIIAOINYIOCS MO TeKy4el cpeie ¢ pa3KUMHBIM OTBepcTHeM 12 depe3 mepBbIii kaHam 29 ms
TeKy4del cpeabl, U U30JUPYIOIUHI KianaH 21 conepkut TpeTbro npopesb 30, pacnooKeHHYIO BO
BTOPOH HYaCTH MPOXOAa U COOOIMAOIIYIOCS MO TeKy4ded Cpele ¢ pa3’KUMHBIM OTBepcTHeM 12
yepe3 BTOpol kaHai 31 mist Tekydeid cpenbl. [lepBoiil kaHan Juist TeKy4del cpeapl oOecreunBaeT
orpanndeHue 32 motoka (rmokasaHo Ha ¢ur. 5), obecneunBasl CHI)KEHHE NABJICHUS B TIEPBOM
4aCTU MPOXOJA MO CPaBHEHHUIO CO BTOPOM YaCTBK) MPOXOJA, €CNIM PA3KUMHAs METauIMYecKasi
My(Ta pazpymaercs, KOraa MOTOK TeKy4el Cpe/ibl 3aTeM YBEIUYMBAETCS B IIEPBOM KaHAJe IS
TeKy4el cpeabl 0 CPABHEHUIO CO BTOPHIM KaHAJIOM ISl TeKy4el cpenpl. Takum oOpa3om, Korna
pa3kMMHas MeTaJuimdeckas My(dTa paspblBaeTCs, CKOPOCTb IOTOKA  YBEIMYHUBAETCS,
obecrieunBasi 3aJaHHYIO0 Pa3HUIY AABJICHHS MEXAy MEPBOH YacTbio 24 TpoxXona W BTOPOU
4acTbIO 25 MPOXOAa Ha HM30JUPYIOLIEM MOpIIHE, BbI3bIBAsl PA3pyLICHHE CPE3HOTO 3JIEMEHTa U
co3maBasi OoJyiee BBICOKOE JaBlieHHE BO BTOPOH wacTh 25 mpoxona, 4YTOObI TOJKATh
W30JIMPYIOLINI MOpLIEHb 23 BO BTOPOE MOJIOKEHHE, W30JIHMPYsl MEPBYK Npope3b 27 OT BTOPOH
npope3u 28. Takum oOpaszom, ecnu pazkKUMHas METajIMueckass My(ra pa3pbIBaercs, MOTOK
yepe3 MepBbld KaHal 29 171 TeKy4del Cpeapl YBEIWYMBAETCs, M H3-32 OFPAHMYEHMs MOTOKA,
ofecrieunBaeMOro IMepBbIM KaHAJIOM JJisl TeKy4del cpenpl, Oojiee HHU3KOE IaBJIEHHE, TO €CThb
najeHue IaBJICHUs, OOpasyercs BIOJb NMEPBOro KaHama M TeKyded Cpenpl, B KOTOPOM
JABJICHUE HUXE, YeM AABJIEHHE BO BTOPOM KaHaJle IJIsl TeKy4el Cpebl, YTO CO34aeT 3aJaHHYIO
pasHUIy aBJIECHUs Ha W30JupyroleM nopiHe. Ilepen paspblBOM pa3:KUMHOW METaJUIMYECKON
My(TBI 1aBJICHUE BO BTOPOM KaHaJle Uil TeKy4eH Cpelpl O CYLIECTBY TaKOe JK€, KaK JaBJICHHE

B IICPBOM KaHaJIC OJIA TeKy‘{efI CpE€Abl, TOCKOJIBKY PA3KUMHOC NABJICHUC YBCIIMYHUBACTCA B oboux
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kaHanax. Korma paskumHast Meraminueckas My(dra paspbiBaeTcs/pa3pyliaercs, NaBJCHUE B
MEePBOM IIPOTOYHOM KaHaJe MafaeT O4eHb PE3KO.

3a cueT HaNMM4Ms MEePBOTO KaHaja AJsl TeKy4deH cperbl, 00eCIeunBarOIIero OrpaHHueHNe
MIOTOKA, MOXET OBbITh CO37aHa OCTATOYHAsI PAa3HULA AABJICHHS ISl PA3pPYLICHHUs Pa3pyIIaeMoro
5JIEMEHTA 34 CUET YBEJIMYEHHUs CKOPOCTU IOTOKA B pe3yibTaTe paspblBa Pa3KUMHOHN
MeTaUINYeCKOH My(Thl. Pa3pbiB pa3kKUMHONW METaJNTMUECKON My(Thl BBI3BIBAET BHE3AITHOE
U3MEHEHHE CKOPOCTH TIOTOKA, KOTOPOE HCIOJIBb3YETCS AJIS 3aKPBITHS COOOIIEHUS TO TeKy4en
cpene OT Pa3KUMHOTO OTBEPCTUs 12 K KOJBLIEBOMY IPOCTPAHCTBY.

Kak noka3zano Ha ¢ur. 2, H30JUPYIOLINI NOpIIeHs 23 UMeeT NepBblii KOHel 33 MOopIIHS,
oOpalleHHbI K MepBOH 4YacTH 24 mpoxoaa, W BTOPOH KOHel 34 mopuIHs, OOpalieHHBIH KO
BTOPOH 4acTH 25 mpoxona, MPUYEM MEepBbId KOHEN 33 MOPLIHS MMEET BBICTYHALIYI0 00JacTh
Al 1o cymecTBy Takoro ke pasMepa, Kak BBICTyHaromas oonacte A2 BTOPOro KOHIIA MOPIIHS.
Ha ¢wur. 3 usonupyromuii mopimeHs 23 TOKa3aH CO CTOPOHBI MEPBOrO KOHMA 33 MOPIIHS,
oOparteHHOro K BeICTynaromeil odnactu Al, a Ha ¢ur. 4 u3oNMUPYIOIMUN NOPIEHb 23 MOKa3aH
CO CTOPOHBI BTOPOTO KOHIA 34 mopiIHs, 0OpalieHHOro K BeIcTynarmei oonacti A2. braromaps
OJIMHAKOBOMY pa3Mepy BBICTYMAIOIIUX O0JACTeH MepBOro M BTOPOTO KOHLIOB MOPIIHS, Pa3HULA
JABJIECHUN Ha M3OJMPYIOLUIEM TMOpIIHE 23 JOJDKHA IIPEeOJoNIeBaTh TOJBKO MPOYHOCTh
pa3pyLIaeMoro 3JeMeHTa, YTOObI MEPEMECTHTh H30JUPYIOLIHI NOPIIEHb BO BTOPOE U 3aKPBITOE
MOJIOKEHUE, W30JIMPYys MEPBYK) NPOpe3b OT BTOPOH MNPOpPEe3H, TaK YTO CTBOJ CKBAXUHBI
W30JINPOBAH OT BHYTPEHHEH YaCTH CKBa)KMHHOU TPYOUaTOH METAJUINYECKONH KOHCTPYKIIHH.

Wzonupyromuii mopiueHsb 23, Kak MoKa3aHo Ha (Ur. 2, UMeeT YeThIpe YIJIOTHUTEIbHBIX
3J€MeHTa 35, pAacCHOJIOKEHHBIX HA BHEIIHEH MOBEPXHOCTH 36 H30JUPYIOLIEro MOPUIHS JJIs
YBEJIIMYCHUS TEPMETH3NPYIOIIEH CIOCOOHOCTH MEXy U3OJHPYIOLUINM TOPLIIHEM U BHYTPEHHEH
MOBEPXHOCTBIO 37 u3onupyroomero npoxona 22. M3onupyromuil nopuieHb 23 UMeEET MEPBYIO
yacTp 122 mopuwHA ¥ BTOPYK 4YacTb 123 mOpIuHA, M Kakaas 4acTb UMEET ABAa M3 YEThIpeX
YIJIOTHUTENBHBIX 3JIEMEHTOB.

Kakx mokazano Ha ¢ur. 2, wm3oqupyromuil kjigamad 21 JOMOJHUTENBHO COIEPKUT
ONMoKMpyrOmui 3eMeHT 40, BBITIOJHEHHBIH € BO3MOXKHOCTBIO MEXaHUYECKOW OJOKHPOBKU
M30JIMPYIOLIETrO NOPILIHS 23, KOraa U30JUPYIOLIUN NOPIIEHb HAXOAUTCS BO BTOPOM U 3aKPbITOM
MIOJIOXKEHHUH, TO €CTh MEePEMECTHIICS U3 MEPBOTO MOJOXKEHHUS BO BTOPOE MOJIOKEHHE, OIOKUPYS
BTOPYIO npopesb 28. baokupyromuii 3eMeHT 46 BBINOJHEH C BO3MOKHOCTBIO NIEPEMELLEHUS, 110
MEHBIIEH Mepe YaCTUYHO, pPaAuajabHO HAPYKY WUJIN BHYTPb IPHU MNEPEMEILEHUN U30JIUPYIOLIErO
MNOPIIHA OT HAYaJbHOIO IMEPBOrO MOJIOKEHUsA, M MNPEAOTBPALLECHHUS BO3BPALLECHUS
H30JIUPYIOIIEro MOPIIHSA 23 B MepBOE MOJOKEHUE H3O0JHUPYIOLIEro mopurHs. Takum obpaszowm,

OJMOKUPYIOLIUI 3JIEMEHT MOCTOSIHHO OJIOKMPYET M3OJHMPYIOLINI MOPIIEHb B 3aKPHITOM BTOPOM
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nonoxxeHnn. Cpe3HOW »syeMeHT 26 mpencraBisieT coOOW Cpe3HOH ITHU(T, BXONAIIHMHA B
3aleIJIeHne ¢ M30JUPYIOLINUM MOPIITHEM 23 U, TAaKUM 00pa3oM, YAEPKUBAOIIUN H30JUPYIOLITHIA
MOPIIEHb JI0 TeX MOp, MOKa He OyeT TOCTUTHYTa 3aJaHHAas PA3HOCTh JABJICHUS Ha MOpIIHE 23,
PpU KOTOPOH cpe3HOH mTu@T paspymaeTcs.

Kak mokaszaHo Ha ¢ur. 5, kianaHHas CUCTEMa IOTIOJHHUTENBHO CONEPIKUT OTBOIAHOMN
moaysib 40, cooOIIaromuiicss Mo TeKyded cpene ¢ pa3kuMHbIM oTBepctHeM 12, OTBOmHOM
MOJyJIb pa3feseT TEKy4YyK Cpeay U3 pa3KUMHOIO OTBepCTHs 12 Ha mepBbli KaHan 29 s
TeKy4uel cpeabl U BTOPO# kKaHan 31 ansa tekyuen cpenpl. OTBOAHONW MOAYJIb CONEPIKUT KaMepy
41 mMonyssi, MPUHUMAIOLIYIO TEKYYYI0 Cpeay M3 pa3KMMHOro OTBepcTHs 12, u coobmaercs mo
TEeKy4el Cpelle ¢ MepBbIM KaHaIOM 29 11t Teky4del cpeabl U BTOPBIM KaHaioM 31 ais Tekyden
cpensl. Kamepa 41 momyns mpoXoauT MO KPYry CHapyk TpyOuaTod MeTauIM4ecKOd JacTH 7.
ITeperiii kaHam 29 s Teky4eil cpenbl oOecreunBaeT orpaHnYeHe 32 MoTOKa 3a CYET TOro, YTO
wiomaab A3 MONMEepPevyHOro CeueHus MOoToKa MeHble, YeM Iouanab A4 monepevyHoro cevyeHus
notoka kamepbl 41 monyns. Ilmomans A3 monepeyHOro ceueHus MOTOKAa OrpaHuueHus 32
NOTOKA TIOKa3aHa Ha ¢ur. 6A, a uomanas A4 NONepeyHOro CeUYeHus OTOKA KOJIbIIEBOH KaMephl
41 monynst mpowuttocTpupoBaHa Ha ¢ur. 6B. Ilpu cpaBHeHuH mmomanu A3 MOMEPEYHOTO
CeueHUsl MOTOKa C IUIOAAbi0 A4 MOMEepPevyHOro CeUeHUsl MOTOKA CTAHOBUTCS OYEBMJIIHO, YTO
wiomanb A3 MonepevyHoro ce4eHust MoToka HaMHOTO MEHbIle, YeM Iuiomanb A4 nonepeyHoro
Ce4YeHMsl MOTOKA, YTO CO3JAeT Pa3sHMIY JABJIECHHUs MEXAY NEPBbIM KaHAJIOM 29 nus TeKyden
cpeabl U BTOPBIM KaHaoM 31 1uist Tekyueil cpenpl, Kak moka3aHo Ha ¢ur. 5. Kak MOXHO BUETD,
orpaHuyeHue 32 MOTOKAa MEepBOro KaHajga 29 s TeKy4ded Cpenbl PacHosOKEHO B OTBOAHOM
MoayJie 40.

Kak mnokasano Ha ¢ur. 5, mepselii kaHanm 29 s Tekyded cpenbl oOecriedyuBaeT
JOTIOJIHUTENIbHOE OTPaHUYEHNE MMOTOKA 32 CUeT HaNu4us u3ruda 44, Tak 4to nmepBblil KaHA IS
TeKy4del cpenbl oOpasyet yros v menee 90°.

B npyrom BapuaHTe OCYLIECTBJICHMS MNEPBbIA KaHan 29 nana TeKyded cpenbl
obecrieunBaeT OTpaHMYEHHUE MOTOKA 34 CUET YMEHbBIIEHHs MIomand A3 MOMepeYHOro CeueHHs
MOTOKA TEPBOTO KaHaJa il TeKyder cpenbl. Takum 00pa3om, CKOPOCTh MOTOKA YBEITHMUHUBAETCH,
BbI3bIBAS MTA/ICHUE TABJICHUS], U Y€M BBILIE CKOPOCTb, TeM OOJIbIIE MaJeHUE TABJICHHSL.

B eme ogHOM BapuaHTe OCYLIECTBJIEHUS MEPBBIM KaHAT 29 1 TeKy4del Cpeabl UMeeT
YBEJIMUYEHHYIO MJowaab A3 MONepevyHOro ceveHus MOTOKa Iepel BTOpoil mpopes3bro 28 s
obecrieueHns OTPAHUYECHUS TIOTOKA, YTO CO3JAaeT Nepenas AaBJIeHHUs Ha BTOPOil mpopesu 28.

B ewme onHOM BapuaHTE OCYLIECTBJICHMs NMEPBbIA KaHAJI IJIs TEKy4dell cpeabl AJIMHHEE,
YeM BTOPOI KaHaJl AJIsl TeKy4ell cpenbl, YTO MPUBOIUT K OoJiee CHIIbBHOMY OTPaHHYEHHIO TIOTOKA

B IICPBOM KaHaJC IJIA TeKy‘{efI Cpe€abl, 4EM BO BTOPOM KaHAJC IJIA TeKy‘{efI CpEabl. TanKe,
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BHYTPEHHUI AMaMETp MEepBOrO KaHasa IJisl TEKY4eH Cpeibl MOKET OBITh HEMHOT'O MEHBIIE, YeM
BHYTPEHHUI AUAMETpP BTOPOTO KaHaja JJIsl TeKy4del Cpeabl, 4TO MPUBOIUT K OOJiee CUIBHOMY
OrPAaHUYEHUIO TOTOKA B NEPBOM KaHale [JIs1 TEeKy4ell Cpenbl, 4eM BO BTOPOM KaHaje aJis
TEeKy4el Cpenbl.

Kak mokaszaHo Ha ¢wur. 7, KianaHHas CHUCTE€Ma IOTIOJHHUTENbHO COIEPKHUT 3aMOpPHBIN
knanad 10, comepskamuii mepBoe oTBepcTHe 16, coolmaromeecss Mo TeKydel cpene ¢
pa3kKUMHBIM OTBepcTHeM 12, BTOpoe oTBepcTHe 17, coolmarommeecss Mo TeKydel cpene c
KOJIbLIEBBIM IPOCTPAHCTBOM 9, u npoxon 18 knamana, umeroiuii npotsxeHHocTs 20C npoxona
U COAep:KalMM MepByr 4acTb 19 mpoxoaa, UMEKINYK NepBbl BHyTpeHHHMH auametrp 1D, u
BTOPYIO 4YacThb 20B mpoxona, uMerImy0 BTOpOi BHYyTpeHHUN auameTp ID,, xoTopblii Oosblie
auametpa nepsoi dactu npoxoja. Ilepsoe orsepcrue 16 u BTopoe otBepcTre 17 pacnoso:keHbl
B NepBoil yactu 19 npoxoaa u cMelleHbl BAOJb MPOTKEHHOCTH IPOXoa. 3anopHbIi kianaH 10
JOTNOJIHUTENIBHO COAEP>KUT nopuieHs 121 knanana, pacnosioskeHHbld B npoxoae 18. Ilopiens
KJlamlaHa COJAEpPKUT MepByH dacTh 122 nopumins, uMeromyro BHeumHu auamerp OD;, no
CYLIECTBY COOTBETCTBYIOLIUNM BHYTpeHHeMy nuamerpy ID; mepsoii wactu 19 mpoxona, u
COZIEP>)KUT BTOPYKO 4acTh 123 mopiuHs, MMeroulyro BHemHuM auamerp OD,, mo cyiuecTBy
COOTBETCTBYIOIIUN BHyTpeHHeMy auaMmeTpy ID, Bropoii yactu 20B npoxoaa. 3anopHblii kianaH
10 nomoONIHUTENBHO COAEPKUT PA3PBIBHOM 3JeMEHT 124, mpeaoTBpallaroluil nepeMelneHue
nopmHs 121 kjamaHa 1o TeX mop, nmoka B npoxoze 18 ximamaHa He OyaeT TOCTUTHYTO 3alaHHOE
naBjieHHe. 3aJaHHOE [aBJieHME B TMPOXOJe KlamaHa JAOCTUraercs, KOorjga pas3kKUMHas
Metajuindeckass Mydra 8 ymupaercs B CTEHKY CTBOJAa CKBKMHBI WM APYI'VIO CKBAKUHHYIO
TPyOUaTyIO0 METAIUINYECKYIO KOHCTPYKIHIO, U, TAKUM 00pa3oM, aBJICHUE YBEINYUBACTCS IO TEX
Nop, TIOKa pa3pbIBHOH 3yeMeHT 124 He pa3pylIuTCs/pa3opBeTCS U IMOPIIEHb HE CMOXKET
NepeMeLaTeCs, 3aKpbiBasi IepBoe OTBepcTHE 16.

Ilepselii kaHan 29 17 TeKy4del cpeapl NPOXOANT Yepe3 nepBoe oTBepcTue 16 3amopHOro
kjnanaHa 10, mepByro 4acte 19 mpoxopa 3anopHoro kmamana 10 m BTOpOoe orBepctue 17 mo
BTOpOH mipopesn 28 wusommpyromero kiamadHa 21. PasxumHas weranmamyeckas Mydra
pa3)KMMaeTCs 3a CYET MOBBIMIEHH TaBJICHUS IO MEHbIIEH Mepe B YaCTH CKBAXKMHHOM TpyOdaTOi
METAJUIMYECKON KOHCTPYKLIMM HAPOTHUB PAa3KUMHOI'O OTBEPCTHUA 12, u Tekyuas cpena TedeT B
KOJIBLIEBOE MPOCTPAHCTBO M3 PA3KUMHOIO OTBEpCTUs 12 uepe3 mepsBblld KaHan 29 Ay TeKyden
cpeabl U BBIXOJUT Yepe3 MEPBYIO NMpope3b 27, COENMHEHHYIO MO TEKy4Yel Cpene ¢ KOJbLEBBbIM
npoctpaHcTBOM 9. Kak TONbKO pazkMMHAas MeTajutndeckas My(Ta yIupaercss B CTEHKY CTBOJIA
CKBA)XUHBI, CO3JAETCsl JABJIEHUE, Pa3spyLIarOLiee pa3pbIBHON dJeMEHT 124 3amopHOro kiamnaHa
10, Tak 4TO maBieHHE AEHCTBYET HA BTOPYH 4acTb 123 mopiuHs mu3-3a nopuHs 121 kimanana

yepe3 kaHan 125 nns Texydeil cpelbl MOPLIHS B MOpPIIHE KianaHa. 3ateM nopieHb 121 kianana
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MepeMenaeTcst U3 NepBOr0 U HA4aJIBHOIO MOJIOKEHUs] BO BTOPOE IMOJIOXKEHHUE, 3aKPbIBasi NEPBBIA
KaHal 29 ana Texkydel cpembl M MepBOe€ OTBepCTHE 16, mpu 3TOM NEpeMEIleHHe OTKPbIBAET
cooOLIeHne 1Mo TEeKy4YeH cpeie MEeKAY BTOPBIM OTBepCTHEM 17, KOJBLIEBBIM IPOCTPAHCTBOM 9 U
TpetbuM oTBepcTHeM 39. Tperbe oTBepcTHe 39 coobmiaercs mo Tekydel cpene ¢ 3aTpyOHBIM
npocrpaHcTBOM. Korma KoJblieBoe NMPOCTPAHCTBO 9 NMPUBOIUTCS B COOOLIEHHE MO TEKy4eh
cpene ¢ 3aTpyOHBIM MPOCTPAHCTBOM (CTBOJIOM CKBa)KHMHBI), BTOpPas Mpope3b 28 1 mepBasi 4acThb
24 npoxona WCHBITBIBAIOT TMaJ€HHE [aBJICHUs, & BTOpas YacTb 25 mpoxoaa BCe elle
MOABEPraeTcsl BO3AECUCTBUIO BBICOKOTO Pa3KUMHOIO JABJICHHS U3 Pa3KUMHOIO OTBepCTus 12, ¢
CO3JJaHUEM pa3HULbl AABJICHHUS HA M30JUPYIOIIEM MOpIIHEe 23 U pa3pylIeHHeM CPEe3HOro
sneMeHTa 26, W M3OJHPYIOIIMHA MOpIIeHb 23, TakuM 00pa3oM, MNepeMemaeTcsi BO BTOPOE
MOJIOKEHUE H30JUpyroLero kinamnadHa 21. Bo BTOpPOM MNONOXKEHUH HU30JMPYIOLIErO MOPLIHSA
BTOpast Mpope3b 28 U KOJBIEBOE MPOCTPAHCTBO 9 CHOBA MPUBOAATCS B COOOIICHHE TIO TEKy4Yel
cpene ¢ 3aTpyOHBIM TPOCTPAHCTBOM (CTBOJIOM CKBAKMHBI) Yepe3 YETBEPTYIO Mpopesb 38 u
COCVHUTENbHBIA KaHan 51 ayisd Tekydel Cpenbl, KOTOPBIH COEJUHEH MO TeKy4ded cpene ¢
TpeTbUM OTBepcTHeM 39 3amopnoro knanana 10. Uersepras npopess 38 coeauHeHa C TPETbUM
oTBepCcTHEM 39 B 3alIOPHOM KJIAallaHe 4yepes3 Mpoxof 18 kianaHa, mpu4eM TpeTbe oTBepcTue 39
coolImaercst Mo Teky4el cpene ¢ 3aTpyOHBIM MPOCTPAHCTBOM.

Takum 00pa3oM, M30JIHMPYIOIIMNA KJarnaH MOXKET OBITb 3aKPBIT, TO €CTh MEepEeMEIleH BO
BTOpPOE TOJIOKEHHE, H3-3a Pas3pblBa Pa3KMMHOM MeTaTM4ecKOH My(Thl 3TOro 3aTpyOHOTro
Oapbepa, MOCKOJIbKY YBEJTMUYEHUE CKOPOCTH MOTOKA M3 pa3pbiBa CO3IAET PA3HMIYY AABJICHHUS Ha
H30JIUPYIOIIEM MOpIIHe 23, cpesast cpe3Hoi siemMeHT. OAHAKO H30JIUPYIOMINN KJIanaH MOYKET
TaKXe 3aKpPbIBAThCA, TO €CTh NEPEMELATbCsl BO BTOPOE MOJIOKEHUE, NOCTE TOrO, KAK 3aNOPHBIA
kjanaH 10 3akpbuICs, NMOCKOJIBKY 3alOPHBIM KJIAMAH 3aTE€M BBI3bIBAET PA3HULYY JABJICHHs Ha
M30JIMPYIOLIEM MOpPIIHE 23, cpe3ast CPE3HOM 3JIEMEHT.

3amopublii  kmanmaH 10  JHONOJTHHUTENBHO COAEPXKHUT OJOKUPYIOIIUH 3yeMeHT 43,
BBITIOJIHEHHBIH € BO3MOXHOCTBIO MEXaHH4YeCKOW OnokupoBku mopirHs 121 kimamanHa, koraa
MOPIIEHb KJIANaHa HaXOIUTCS B 3aKPBITOM IMOJIOKEHUH, ¢ OJIOKUPOBKOI mepBoro orsepcrus 16.
bnokupyromuii 5J€MEHT BBINOJHEH € BO3MOXHOCTBK) IEPEMELEHHUs IO MEHbLIEH Mepe
YaCTUYHO PaJUAJIbHO HAPYyXKy WIM BHYTPb IIPU MNEPEMELICHUU MOPLIHA W3 HA4YaJlbHOIO
MOJIOXKEHUs Ul NMPEAOTBPALECHNs BO3BPALLECHUs MOPIIHS KJalaHa B HA4YaJbHOE IMOJIOKEHHUE
MOPINHS KJAlaHa. DBIOKHMPYIOIIMHA 3JEMEHT NOCTOSIHHO OJIOKHpYeT NOpIIeHb KJalaHa B
3aKPBITOM MOJIOKEHUH.

bnoxupyromuii sneMeHT 43 3amopHOro KjamaHa ¥ M30JUpyrouiero kjiamaHa 21 moxer
NPEACTaBIATh COOOH 3aKUMHYIO BTYJKY, TOJKAEMYK) B PaJHaJbHOM HAIpPAaBICHUU BHYTPH

KOJIBLIEBOH MPYKUHOW Ha BHELIHEH CTOpPOHE ONOKUpYOmuX sneMeHToB. Kanan 125 nis Texyuen
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CpeIbl TIOPIIHS MPEACTABIsET COOOW CKBO3HOHM MpPOXOJH, OOecmeduBaIOUIfil COOOIIeHHe IO
TeKydell cpeae Mexay MNepBOH M BTOpPOM dacTaMu npoxopa. llopuieHp knanaHa wuMeeT
LHEHTPaJbHy!0 oOch 111, pacmonoxkeHHyr0 B CTeHKe TpyO4aTOM dYacTH WJIM B CTEHKE
COCOMHHTENBHON 4YacTu 26B (mokaszanHOW Ha ¢ur. 1), coemuHsomed KOHIBI 14 pa3KUMHON
MeTaJUINYeCKOH My(Tbl ¢ TpyOuaToii HacThio. Pa3pbIBHOW 3JEMEHT MNpencTaBisieT coOoi
Cpe3HOM mTH(T, BXOISAIINN B 3al[eTUICHHE C MOPITHEM KJIamaHa.

Kak mokaszano Ha ¢ur. 1, 3arpyOHbIil Oapbep | mpu pazkuMaHUM pa3aessieT 3aTpyOHOe
IPOCTPAHCTBO Ha MepByro 30HY 101 u BTOpyro 30HY 102. 3aTpyOHBII Gapbep MOMOIHUTENBHO
COIEPXKUT MOAYNb 60 TmpenoTBpaleHus] CMATHS, Kak MokasaHo Ha ¢ur. 8. Moaynb
NPEIOTBPAIEHHsT CMSITHS HMEeT MNepBOe BXOAHOE oTBepcTHe 61, KoTopoe coolmmaercs Mo
Tekyuel cpene ¢ nepBoi 30HoM 101, U Bropoe BXO#HOE OTBEepCTHE 62, KOTOpPOE COO0IaeTcs 1Mo
TeKy4el cpene co BTopoil 30H0N 102. Moaynp 60 mpenoTBpaleHust CMSATUS UMEET BBIXOHOE
oTBepcTHe 63, KOTOpOe COoOOImaeTcss Mo TeKy4del cpene C KOJBIEBBIM MPOCTpaHcTBOM 9. B
NIEPBOM TOJIOKEHUH MEPBOE BXOJHOE OTBEPCTHE COOOIIAETCs MO TEeKy4del Cpene ¢ BBIXOAHBIM
OTBEPCTHEM, BbIpaBHHBAs mnepBoe naBieHue Pl (mokasanHoe Ha ¢wur. 1) mepBoil 30HBI C
nasieHneM Ps mpocTpaHcTBa (1OKa3aHHBIM Ha ¢ur. 1) KOJbLEBOro MPOCTPAHCTBA, & BO BTOPOM
MOJIOKEHHH BTOPO€ BXOJHOE OTBEPCTHE COOOIAeTcs MO TeKydeld cpene C BbIXOAHBIM
OTBEPCTHEM, BBIPaBHHBAas BTOpoe naBieHue P2 (mokasanHoe Ha ¢ur. 1) BTOpOH 30HBI C
JaBJIEHHEM TIPOCTPaHCTBA. BhixomHoe oTBepcTHe 63 coolmaercss Mo TeKydel cpene ¢
KOJIBLIEBBIM MPOCTPAHCTBOM 9 uepes TpeTbe 0TBepcTHe 39 U 4eTBepTyro mpopesb 38. BeixoaHoe
OTBEPCTHE COEAMHEHO MO TEKy4Yeil CpeAe ¢ 4eTBEpPTOH Mpope3blo 38 uepe3 COECAUHUTENbHBIN
KaHal 51 ana Tekydel cpenbl U TpeTbe oTBepcthe 39. Moaynps 60 mpenoTBpalleHuss CMSTUS
COACPKUT 3JIEMEHT 64, BBINOJHEHHBIM C BO3MOXXHOCTBIO INEPEMEIIEHHUs] M0 MEHbIIEH Mepe
MEKAY NEPBBIM MOJIOKEHUEM U BTOPBIM MOJIOKEHUEM.

Ha ¢ur. 9 mnokasanma dacte 3arpyOHOro Oappepa 1 ¢ kiamaHHO#W cucremoit 20,
NPUHUMAOIIEH TEeKy4Yyl Cpeny W3 OTBOAHOTO Monyisi 40 depe3 QUIbTPYOIIUN 31eMeHT 42.
Tekydast cpepa BXOOWUT B MEpBOE OTBEPCTHE 16 M BBIXOAWT 4Yepe3 MEpPBYHO Npopesb 27 B
KOJIbLIEBOE MPOCTPAHCTBO TMOJA PAa3’KUMHOH Merajmmdeckoil mygroit 8. Moayne 60
MPEeNOTBPALIEHUsI CMATHUSI COEIUHEH ¢ TpeTbuM oTBepcTheM 39. KianaHHas cucrema U MOIyJib
NPEAOTBPAIEHUS CMSITHA COEAMHEHBl ITOCPEACTBOM TpPYyOONPOBOAOB Ml TEKyuel Cpensl,
NPOXOALINX HAa BHEIIHEH MOBEPXHOCTH TPyOUaTOH MeTaIn4ecKoi yactu 7.

Kak nokaszano Ha ¢wur. 5, orBogHO# Moaynb 40 conepXUT QUIBTPYIOIUN 3J1eMeHT 42
i PUITBTPALMU TEKy4Yel Cpeapl U3 Pa3’KUMHOTO OTBepCTHsl 12 1o TOro, Kak Tekydas cpena

Oynmer oTBeneHa B MEPBbIi KaHaT 29 Ui TeKy4el cpenpl U BTOpoi kKaHau 31 1st Tekydeit cpenpl,
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WK AUt PUITBTPALIMH TeKy4Yel cpenbl U3 3aTPyOHOr0 MPOCTPAHCTBA NIEPE BXOAOM B KJIAITAHHYIO
cucreMy 20 uian moaysib 60 npenoTBpaIleHUs] CMATHUS.

B npyrom BapuaHTe OCYIIECTBJICHHMsS W3OJMPYIOLIUN MOPUIEHb 23 COAEP>KUT IMEPBYIO
yacTh 122 mopumHs U BTOPYIO 4acTh 123 MOpPIIHSA, IpUYeM MepBas 4acTb MOPILIHS NPOXOAWUT B
nepBoe OTBepCcTHE 16 AN repMEeTUYHOrO 3aleIyeHs] ¢ BHYTPEHHEH NOBEPXHOCTHIO 37 MepBOro
otBepctus 16. IlepBast yacThb MOPIIHA UMEET TPU YILUIOTHUTEBHBIX 3JIEMEHTA, PACIOJIOKEHHBIX
Ha B3aUMHOM pAaCCTOSHMM MEXAy NEPBbIM M BTOPBIM YIJIOTHUTEIBHBIMHM 3JIEMEHTAMH, U HA
PacCTOSTHUM MEXIy BTOPbIM U TPETBUM YIJIOTHUTENBHBIMU 3JIEMEHTAMU BJAOJb BHELIHEN
MOBEPXHOCTH H30JIUPYIOLIEro MOpLIHs. B3anmMHOE paccTosiHEe paBHO MM OOJBIIE BTOPOTO
oTtBepcTust 17. Tpu yIIIOTHUTENBHBIX 3JIEMEHTA PACIOJIOKEHBI HA B3aMMHOM PACCTOSHUM BIOJb
BHEIIHENW MOBEPXHOCTH M3OJHUPYIOLIErO MOPLIHS, TaK YTO NEPBBIM YIUIOTHUTEIBHBIA 3JIEMEHT
BXOAWT B 3alEIUICeHHe C BHYTPEHHEH MIOBEPXHOCTBIO MEPBOrO OTBEPCTHs, a TPETHUH
YVIUIOTHUTENBHBIA 3JIEMEHT T€PMETHYHO BXOAWT B 3aLEIUIEHHE C BHYTPEHHEH MOBEPXHOCTBEO
MepBOM 4aCTHU NPOXOAA NPU NEPEKPbIBAHUY BTOPOro OTBepcTUs 17.

Takum 00pa3oM, HM30IUPYIOIIUN TMOPIIEHb 23 CONEPXKUT MEpBbIH, BTOPOH W TpeTHi
VIUIOTHUTENBHBIE 3JIEMEHTBI, PACMOJIOKEHHbIE HAa B3aUMHOM pACCTOSHMM BJOJb BHEIIHEN
MOBEPXHOCTH M3OJIMPYIOIIErO MOPIIHS, W MPU MPOXOXKIACHHMM MHUMO BTOPOro orsepctust 17
NEePBbIH YIUIOTHUTENBHBIN 3JIEMEHT PACIOJIOKEH TaK, YTO MEPBbIM YINIOTHUTEJIBHBIN 3JIE€MEHT,
NpOoLIEAINI BTOpOe OTBepcTHE 17, BXOAWUT B 3alLENJIEHHE C BHYTPEHHEH MOBEPXHOCTBIO
W30JIMPYIOLIEro Mpoxoaa 22 [0 TOro, Kak TPETUHM YIJIOTHUTEJbHBIM 3JIEMEHT MPONAET MHUMO
BTOPOTrO OTBEPCTHs 17, Tak YTO JABJIIEHHE MEPBOrO YIJIOTHUTENBHOIO 3JIEMEHTA BBIPOBHEHO, U
OH HCHBITBIBAET Pa3’KMMHOE IaBJIEHHE C OOEHX CTOPOH IEPBOTO YIUIOTHHUTEIBHOTO 3JIEMEHTa
JaXe IMOCJe TOro, Kak BTOPOM YIJIOTHUTENBbHBIN 3JIEMEHT BXOJAUT B 3aLEIJIEHUE C BHYTPEHHEH
MOBEPXHOCTBIO IOCJE MPOXOXKIAEHUsS BTOPOrO OTBEPCTHsl 17, MOCKONBKY MEpPBBIM U BTOPOU
YIUIOTHUTENBHBIE 3IEMEHTBI H30JUPYIOT PA3KUMHOE JaBJICHUE MEKYy HUMHU.

Ha ¢ur. 1 mokasana ckBaxkuHHast cuctema 100, conmepskamnas 3aTpyOHbIi Oapeep 1 u
CKBAXHHHYIO TpyO4UaTyl0 MeETAUIMYEeCKyl0 KOHCTpykuuto 3. CkBakuHHas TpyOuaras
METaJUINYeCKass KOHCTPYKLIMSI MOXKET UMETb HECKOJBKO 3aTPyOHBIX OapbepoB M IMPUTOUYHYIO
CeKLIMI0O MEXOy JABYMs 3aTpyOHbIMH OapbepaMu Uil TPOIYCKa TEKy4ed cpenbl U3
W30JINPOBAHHOHN 30HBI B CKBAXUHHYIO TPYOUaTYI0 METAIITHYECKYIO KOHCTPYKIIHIO.

ITox Tekyueil cpemoil WM CKBAXMHHOM TeKy4dell cpemodl NMOHUMAeTcss J00OW THI
TEeKy4el cpenbl, KOTopash MOXeT NPUCYTCTBOBATh B HE(PTSHONH WIIM Tra3oBOH CKBaXKHHE,
HarpuMmep, NMPUPOIHBINA ra3, HedTh, OypoBOil pacTBOp, chipas HedTh, Boga U Tak panee. llox
rasoM ToApasyMeBaeTcs JHO00H THUI Tra30BOW CMECH, TNPHUCYTCTBYIOIIEH B CKBaKHHE,

3aKOHYEHHON WJIM HE 3aKPeIUICHHOW 00CaaHbIMU TPyOaMH, a Mmojx HE(PTHIO MOAPA3yMEBaETCS
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0001 TUN HEePTSIHOH cMecH, HampuMep, cbipas HeThb, HedTecoaepsKaas TeKyJasi cpefa u T.
n. Takum obOpa3oMm, B cocTaB rasa, HeTH M BOABI MOTYT BXOAUTBH IPYTHE SJIEMEHTbI WIIH
BEIIIECTBA, KOTOPBIE HE SBIISIOTCS ra30M, HEPTHIO W/HIIH BOJIOH, COOTBETCTBEHHO.

ITon obcaaHOlN KOJOHHOH, 3KCIUTyaTallMOHHON OOCamHON KOJIOHHOW WM CKBa’KMHHOM
TPyOUaTOl MeTajUTMYeCKOW KOHCTPYKLMEH MoapasyMeBaeTcsi JrO0N BUI TPyObl, TpyOUaTOTO
3JIeMEHTa, TPyOONpOBOAa, XBOCTOBUKA, KOJOHHBI TPYO H T. 1., UCIOJIB3YEMbIX B CKBAKUHE MPH
no0brde He(TH UM IPUPOIHOTO Tasa.

B ToM cnyuae, korma HEBO3MOXKHO IOJIHOCTBIO TOTPY3UTh HHCTPYMEHT B OOCaIHYIO
KOJIOHHY, JJIs1 TPOTAJKUBAHNUSA HHCTPYMEHTA 10 HY’KHOTO TOJIOKEHHUSI B CKBAXKUHE MOXKET ObITh
UCTIOJIb30BaH CKBAKMHHBIA TpakTop. CKBOXMHHBIA TPAKTOP MOXET HMETh BbIIBUT'AEMbIE
pBIYary, UMeErIIne KoJieca, MPUYeM KOJeca BXOAAT B KOHTAKT C BHYTPEHHEH MOBEPXHOCTBHIO
o0casHOM KOJIOHHBI JUIsl TPOABIKEHUS TPAaKTOpa W HWHCTPYMEHTA BIIEpPel B CKBAKHUHE.
CKBaXMHHBIN TPAKTOP MPEACTABISIET COOOH Jr000H BUI MPHUBOAHOTO HHCTPYMEHTA, CIIOCOOHOTO
TOJIKATh WJIN TSHYTh HHCTPYMEHTHI B CKBaknHe, Hanpumep, Well Tractor®.

XoTst M300peTeHHe OMHMCAHO BBbIE B CBSA3U C NPEANOYTUTENbHBIMUA BapHAHTAMHU
OCYILIECTBIIEHHUS] H300pETeHHs, ISl CIIELUAINCTA B TAHHOH OOJIACTH TEXHUKH OyAeT OYEeBUIHO,
YTO BO3MOJKHBI HECKOJIbKO MonuduKanuii 6e3 BbIXOAa 3a mpenensl 00beMa MpaBOBOH OXpPaHBI

n300peTeH s, ONPEeNeIsIeMOro priaraeMoi GopmMyIol H300peTEHMS.
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DOOPMVIJIA U30BPETEHHMA

1. 3arpyOubiii OGaprep (1) mias obecriedeHHsi 30HANBHOW W3OS B 3aTPYyOHOM
npocrpaHctBe (2) B ckBakuHE (0) MeXIy CKBOKMHHOH TpyO4yaTod MeTaTHuecKOu
KOHCTpyKIued (3) W nOpyroil CKBAXKMHHOW TpPyO4aToOd MeETANTMYeCKOW KOHCTPYKIUEH Win
cTeHkol (5) cTBoa (4) CKBaXKUHBI, CONEPIKAIINN:

- TpyO4aTyr0 MEeTaJUIMYeCKYI0 dacThb (7), MpenHa3HAuYEeHHYIO IJIsl YCTAaHOBKH KaK YacCTh
CKBXHHHOM TpyO4aToil MeTaNTN4eCKOH KOHCTPYKLIUH,

- Pa3KUMHYIO MeTaTH4eckyto Mydry (8), coenmHeHHyI0 ¢ TpyO4aToOl MeTajTnYecKOu
YacThI0 M OKPYXAINYI0 €€ ¢ 0Opa3OoBaHMEM KOJBLIEBOTO MPOCTpaHCTBA (9) MEXIy HUMH,
npudeM pa3zKUMHAs MeTaJIM4yeckass My(Ta BBIIOJHEHA C BO3MOXHOCTBIO DAa3KUMaHUS B
CKBQXXMHE OT MepBoro BHewmHero nuamerpa (D;) mo BToporo BHemHero auamerpa (D,), 9ToOsl
YOHPAaThC B CKBAXKUHHYIO TPYOUaTyI0 METaJUIMYECKYI0 KOHCTPYKLHMIO HJIM CTEHKY CTBOJIA
CKBAXXHHBI, U

- pazxumMHOe oTBepcTre (12) B TpyOUaTOi METAIIMYECKOH YaCTH,

npudeM 3aTpyOHBIH Oapbep MOOMOJHUTENBHO CONEPKUT KIamaHHyro cucremy (20),
CoAepKaLIYIO:

- m3oJupyromui knanaH (21), umeronuii mepBoe MOJIOKEHHE M BTOPOE TOJIOKEHUE,
COoAep KaLIU:

- m3oJpyromui mpoxoxn (22),

-  M30JMpYIOIIMHA TopiieHb (23), pacrmoNoKeHHBIH B HM30JHPYIOIIEM MPOXOZE,
pa3meNsIoIUi MPOXOA Ha MEPBYIO 4acThb (24) mpoxona U BTOPYIO HacTh (25) mpoxoaa B IEpBOM
MOJIOXKEHUH, TPUYEM H3OJHPYIOLUINI IMOPIIEHb YACPKUBAETCS B IEPBOM TOJOXEHUH C
MIOMOIIBI0 CPE3HOro 3JieMeHTa (26), BBIMOJHEHHOTO C BO3MOKHOCTBIO Pa3pyLICHHS IPH
3aJJAHHOM pa3HULE NABJICHUI MEXIy MePBON YaCThIO MPOX0OJAa U BTOPOH 4aCThIO MPOXOAA,

- TIepPBYIO Mpope3b (27), pacHoJIOKEHHYI0 B TIEPBOI YaCTH MPOXOAa M COOOINAIOIIYIOCS
10 TEKY4eH cpelie ¢ KOJIbLEBBIM IMPOCTPAHCTBOM,

- BTOPYIO mpope3b (28), pacmosioKeHHYIO0 B MEPBOM YaCTH MPOXOAa M COOOINAOIIYIOCS
10 TEKy4eH cpezie ¢ pa3KUMHBIM OTBEPCTHEM uepe3 MepBblil KaHam (29) muis TeKyden cpempl,

- TpeTbio mpopesb (30), pacnoOKEHHYI0 BO BTOPOH HaCTH MPOXOAa U COOOINAOIIYIOCS
0 TEKy4el cpeze ¢ Pa3KUMHBIM OTBEPCTHEM uepe3 BTOpoi kaHai (31) s Tekydeit cpenpl,

npyyYeM B MEPBOM TOJIOKEHUU TiepBasi mpopesb (27) coodiaeTcst Mo TeKydei cpene co
BTOpOH mpope3pto (28), a BO BTOPOM TOJIOKEHUH H3OJUPYIOIIHIA MOPLIEHb MPEAOTBPAIIAeT

cooOLIeHne N0 TeKy4eH cpeie MeXy NMEePBOH MPOPE3bI0 U BTOPOH MPOPE3BI0.
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2. 3arpyOHblit Oapbep 1o 1.1, B KOTOPOM MEPBBIA KaHAT IJIsl TEKyUeH Cpeabl CONEPIKHUT
orpanudeHue (32) nmoroxa.

3. 3arpyOHblii Gaprep 1o 1.1, B KOTOPOM M30JIMPYIOIIHMHA MOPLIEHb IMEET MEePBbIi KOHELl
(33) mopwHs, oOpalmeHHbI K NEpPBOM HYaCTH NPOXonxa, W BTOpoil koHen (34) mopuiHs,
oOpaleHHbIH KO BTOPOH YaCTH MPOXOJa, MPHUYEM MEePBBIA KOHEL MOPIIHS UMEET BhICTYMAIOIIYIO
obnacth (Al), UMEIOIIYIO O CYIIECTBY TaKOH ke pa3Mep, 4TO W BhICTymaromas oonacts (A2)
BTOPOTO KOHIIA MOPIIHS.

4. 3atpyOnbiii Oaprep mo m.1 uiam 2, B KOTOPOM IEPBBIN KaHAN ISl TeKyded Cpembl
obecrieunBaeT OrpaHMYEHHE MOTOKA 332 CYET YMEHbLIEHHS IIomann (A3) MonepevuHoro ce4eHus
NIOTOKA MEePBOrO KaHasa Jisl TeKyuel Cpepl.

5. 3arpyOnsblit Oaprep mo m.1 win 2, B KOTOPOM TEPBBIA KaHAN A TEKy4deH Cperbl
obecrieunBaeT OrpaHUYCHHE NOTOKA 3a cHeT Hanm4us u3ruda (44), Tak 4TO MEPBBIA KaHAT IS
TeKy4del cpenbl oOpasyet yrou (v) meHee 90°,

6. 3arpyOHblli Oapbep Mo JHOOOMY U3 TNPEALIECTBYIOIIMX IYHKTOB, B KOTOPOM
W30JIMPYIOIIUN KJIalaH COJEPKUT YeTBEPTYIO mpopesb (38), koTtopas coodIaeTcs: mo TeKyden
cpene ¢ 3aTpyOHBIM MPOCTPAHCTBOM.

7. 3atpyOHblii Oapbep 1o T000MY U3 MPEAIIECTBYOLUINX MYHKTOB, B KOTOPOM KJIallaHHAS
CUCTEeMa JIOTIOJIHUTEIBHO COAEPIKUT OTBOAHOM MOnyJib (40), cOOOMIArOIMIACS TIO TEKy4el cpene
C pa3KUMHBIM OTBEPCTHEM, IPHYEM OTBOAHOH MOXAYJIb pa3AeisieT TEeKy4dyr Cpeay Hu3
Pa3;KUMHOIO OTBEPCTHUSl HAa MEPBBIA KaHAJ AN TEKy4ded Cpelbl U BTOPOH KaHajl IJis TeKydeu
cpensl.

8. 3arpyOHblii Oappep Mo 1M.7, B KOTOPOM OTBOIHOH MOZyJb COAEPKHT Kamepy (41)
MOJYJIsI, MPUHUMAIOLIYIO TEKYUYIO Cpelly U3 Pa3’KUMHOTO OTBEPCTHUSL, U COOOIIAETCS IO TeKy4en
cpeze ¢ MepBbIM KaHAJIOM JUISl TEKy4el cpelibl U BTOPBIM KaHAJIOM ISl TEKy4el Cpenbl.

9. 3arpyOnbiii Oappep mo 1.8, B KOTOPOM TMEpBBI KaHAl NIl TEKy4deH Cpenbl
obecrieunBaeT OrpaHUYEHHE TOTOKA 3a CUET TOro, YTo uMeeT miomanb (A3) momepedHoro
CeueHHsI MOTOKA, MEHBLIYIO, YeM IIoaab (A4) MonepeyHoro CeueH st MOTOKa KaMepbl MOIYJISL.

10. 3arpyOHblii Oapbep mo MOOOMY M3 TPEALIECTBYIOIIMX IYHKTOB, B KOTOPOM
KJIaITaHHAasi CHCTEMa JOTIOJHUTENIBHO COAEPIKUT 3anopHbIil kinanad (10), cogepskamuii:

- mepBoe oTBepctre (16), coolIaromeecs Mo TeKy4ei cpeie ¢ pa3’KUMHBIM OTBEPCTHEM,

- Bropoe otBepctue (17), coobOmaromeecss 1O TeKydeld cpenae C  KOJBIEBBIM
NPOCTPAHCTBOM, U

- npoxon (18) knamaHa, UMEIOUINHA MPOTSHKEHHOCTh MPOXOJa M COAEPKALIMHA IMEPBYIO

gacth (19) mpoxona, umeromyro nepselii BHyTpeHHHH nuamerp (ID;), u Bropyro uacte (20)
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NPOX0/a, UMEIINYI0 BTOpol BHyTpeHHHH nuamerp (ID,), koTopslii Gonblne nuamerpa nepBoi
94aCTH MPOXOJa,

NpUYeM TEPBOE OTBEPCTHE U BTOPOE OTBEPCTHE PACIIONIOKEHBI B TIEPBOM YaCTH MPOX0a
U CMELIeHbl BAOJb MPOTSHDKEHHOCTH TPOXOJa, MPHYEM 3aMOpHBIA KIaraH JOTOJHUTENBHO
COIEPIKHUT:

- mopuenb (121) xmamaHa, pacroJIOKEHHBIH B MPOXOJE, MPHUYEM IMOpPLISHb KJanaHa
COIEpPKUT MepByro 4yacTh (122) mopiHs, uMmeromyo BHemHUH auamerp (ODp;), Mo cymecTy
COOTBETCTBYIOLIUI BHYTPEHHEMY JHAMETPY MEPBOM YaCTU MPOXOAA, H CONEPKUT BTOPYIO YacThb
(123) mopunst, umeromyro BHemwHUH auamerp (ODpy), MO CymECTBy COOTBETCTBYIOIIUH
BHYTPEHHEMY AMAMETPy BTOPOI 4acTH Mpoxona, U

- pas3pbiBHOH 35emMeHT (124), mpenoTBpallaroIvii MepeMeIleHne MOPIIHS KianaHa J0
TIOCTH)KEHUS B MPOXOE KJIaNaHa 3aJaHHOTO JIaBJICHUS.

11. 3arpyOHbiii Gapbep o 1. 10, B KOTOPOM 3arOpHBIN KJIaNaH JOTIOJHUTENBHO COAEPKUT
onmokupyromuii 3meMeHT (43), BBIMOJHEHHBIH ¢ BO3MOXKHOCTBIO MEXaHHUYECKOW OJIOKHPOBKU
MOPINHS KJIalmaHa, KOTr/la MOPIIEHb KiIaraHa HaXOAUTCS B 3aKPBITOM ITOJIOKEHUH, ¢ OJIIOKUPOBKOM
NIEPBOTO OTBEPCTHSL.

12. 3aTpyOHbiii 6apbep mo Jr0doMy U3 mim.9-11, B KOTOPOM MOPIIEHD KJIANAHA CONEPHKUT
kaHan (125) st Tekyded  cpendpl TMOPIUNHS, SIBJSIFOINMHACS — CKBO3HBIM — IPOXOJOM,
ofecrieuynBarOIUM COOOIIEHUE TI0 TeKyUel cpenie MeKay NepBOil U BTOPOH YaCTsIMH ITPOXOAa.

13. 3arpyOHblit 6apeep mo modomy u3 m.9-12, npudeM 3aTpyOHBIN Oapbep COAEPIKUT
TpeThe oTBepcTHe (39), KOTOpOe cOOOIIaeTC s MO TeKy4el cpene ¢ 3aTpyOHBIM MPOCTPAHCTBOM.

14. 3arpy0Ousblit Gappep 1O MOOOMY M3 NPEAIIECTBYIOUINX MyHKTOB, IPUYEM 3aTPyOHBIH
Oapbep MpH pa3’KUMaHUU pa3ieisieT 3aTpyOHOe MPOCTPAHCTBO Ha nepByro 30HY (101) u BTOpYIO
3ony (102), mpuueM yka3aHHBIA 3aTpyOHBIN Oapbep HOMOJHUTENBHO COAEPKUT MOAysb (60)
NPEAOTBPALIEHHUS CMATHS, MPUYEM MOIYJb MPENOTBPALICHUS CMSTHA UMEET IMEPBOE BXOIHOE
otBepctue (61), KOTOpoe coOOIaeTCsl MO TeKy4el cpene ¢ MepBON 30HOW, U BTOPOE BXOIHOE
oTBepcTue (62), KOTOpoe cooOIIaeTcss Mo TeKy4el cpene CO BTOpPOH 30HOH, W MOIYJb
NPEAOTBPALIEHHUsT CMATHSI UMEET BBIXOAHOE OTBepcTHE (63), KoTopoe coodiraercs mo TeKkydei
cpene ¢ KOJNBLEBBIM IMPOCTPAHCTBOM, W B IEPBOM IOJIOKEHUH IEPBOE BXOAHOE OTBEPCTHE
coolmraercs 1Mo TeKyued cpene ¢ BBIXOOHBIM OTBEPCTHEM, BhIpaBHHUBaAs nepBoe namieHue (P1)
nepBoil 30HbI ¢ naBieHueM (Ps) mpocTpaHCTBa KOJBIIEBOrO NPOCTPAHCTBA, & BO BTOPOM
MOJIOKEHHH BTOPO€ BXOJHOE OTBEPCTHE COOOMIaeTcss MO TEKydeld cpene C BbIXOAHBIM
OTBEPCTHEM, BBIPABHUBAsS BTOpoe nasieHne (P2) BTopoiil 30HbI ¢ JaBI€HHUEM MPOCTPAHCTBA.

15. CxkBaxxuHHast cucTema, coneprammas 3aTpyOHsiii Oapeep (1) mo mobomy u3 nim. 1-14 u

CKBOKHUHHYIO TPYO4aTyIO0 METAJUNTMIECKYIO KOHCTPYKIHUIO (3).
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