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(57) B pespboBoM coemuHEeHMHM JUIS TPYO € JABYXCTYNEHYATOH KOHCTPYKUMEH Pe3bObI C MOBEPXHOCTAMH
MIPOMEXKYTOYHOTO 3aIljIeyrKa JOMOJTHUTENIFHO TOBBIIIAETCS CONPOTHUBIIEHHE ckaThio. [lo 3aBepuieHMH
cBUHUYMBaHHUA Hummens (2) u Mydrtsr (3) AuamMeTp CTHIKOBOYHOTO 3a3opa cocraBmser 0,15 MM wmm
MEHBIIIE, TIPHYEM CTHIKOBOYHBIH 3a30p ONpEJeNnsieTcs MeX/y 3aKIaHOW CTOPOHON Hapy>KHOI pe3bObl,
BKJIFOYAIOIIEH BHYTPEHHUI pe3b00BOil yuacTok (27), ¥ BHeIIHUN pe3p00Boi yuacTok (23) u 3akiagHoi
CTOpPOHOH BHYTpPEHHEHW pe3brObl, BKIIOUAIOIIeH BHYTpEHHHH pe3pOoBoi ydacTtok (36) W BHEIIHHA
pe3sboBoit yuacTok (32), TeM caMbIM BbI3bIBas KOHTAKT 3aKJIaJHBIX CTOPOH Hapy>KHOM M BHYTpEHHEH
pe3b0d 1o Toro, kak yron 6 moBopora moBepxHocTeil (25 u 34) mMpOMEXyTOYHOTO 3alUIeuuKa, Kak
0003Ha4aeTCsl B MPONOIBHOM CEUCHUH, HAYMHAECT OBICTPO YBEIWUMBATHCS, TEM CaMBIM IPEIOTBpAIast
HaKOIJICHHE MOBPEXJICHNH B OBEPXHOCTSX (25 1 34) MpoMexyTOUHOTO 3aIICIHKa.
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OIIMCAHHUE U30BPETEHHUSA
2420-572992EA/018
PE3bBOBOE COEJIUHEHME JIUISA TPYB

OBJIACTb TEXHUKH, K KOTOPOU OTHOCHUTCSA U30EPETEHUE

[0001] Hacrosituee un300peTeHHe OTHOCUTCS K pPe3bOOBOMY COENMHEHHIO Ui TpyoO,
UCTIONIB3YEMOMY ISl COSAMHEHHUs1, HAPUMED, CTAJIbHBIX TPYO.

IMPEATTIOCBIJIKH K CO3JJAHUIO M30BPETEHUA

[0002] [ns noOblMM TMOA3EMHBIX pPECYpCOB B HE(PTSAHBIX CKBAKHMHAX, CKBAKMHAX
NPUPOAHOTO Tra3a W T.J. (Jasee B COBOKYIHOCTH HMEHyeMble «HE(PTSHbIE CKBAKUHBD»)
UCTIONIB3YIOTCST 00caaHbie TpyObl, KOTOPbIe 00PA3YIOT MHOKECTBO OTPE3KOB CTEHOK CKBAKHHBI U
TpyOOIPOBOZOB, PACIOIOKEHHBIX BHYTPH 00CanHbIX TPYO st 1oObram HeTH uian raza. Takue
obOcamHble TPYObI UM TPYOOHPOBOIBI COOUPAOTCS M3 OONBIIOrO KOJUYECTBA COSTUHEHHBIX
NOCJIEIOBATENIbHO CTABbHBIX TPYO, TMpUYEeM il UX COCOUHEHUs HCIONb3YeTCsl pe3bOoBOe
coenuaenne 1t TpyO. CrampHas Tpyba, ucmnonb3dyemass B HE(TSHOW CKBAKUHE, TaKXkKe
Ha3bIBAETCSI TPYOOU it He()TSHON CKBAKHIHBI.

[0003] Pe3pboBble coeguHeHHs Myisi TPyO, B LEJOM, KJIACCUPHUIUPYIOTCS Kak
UHTErPabHOrO TUNa U My(droBoro tuma. MHTErpanbHble pe3bOOBBIE COCOUHEHUs M TPYO
packpeIThl, HarpuMep, B [laTeHTHBIX MOKyMeHTax | M 2, MepedynCICHHBbIX HUXKE, a Pe3bOoBOe
coennHeHHe My(TOBOro THma Ajsi TpyO packpeiTo, Hampumep, B [laTeHTHOM nOKymeHTe 3,
YKa3aHHOM HITKE.

[0004] UHTerpanbHOE COSOUHEHUE HAMPSIMYIO COCOUHSIET TPYObl HEPTSIHOW CKBAKHHBI.
KoHkpeTHO, BHYTpeHH:s pe3b0a MpenyCcMOTpeHa Ha OJJHOM KOHIIEe K0 TpyObI 1t HeTsIHON
CKB)KUHBI, B TO BpeMs KaK Hapy»kHas pe3bda mpeayCMOTpPeHa Ha APYTOM KOHIE KaXI0H TpyOsl,
IPU 3TOM BO BHYTPEHHIOK pe3b0y Ha OnHOH TpyOe s He(TSHOH CKBaXKUHBI BBHHYHMBAETCS
Hapy»Hasi pe3pOa Apyrod TpyObl i HE(PTSIHONH CKBaKWHBI, Tak 4YTO TPyObl HedTsaHON
CKBaKHHbI COSTTUHSIFOTCS.

[0005] B caydae coemwHeHuss My(QTOBOTrO Tuma, TPYyObl IUIsi HE(PTIHOW CKBAKUHBI
COEAMHSIOTCS C HWCHOJNBb30BAHUEM TPyOUaTOW COEOUHHUTENIbHOH MydTh. B wacTtHOCTH,
BHYTPEHHSIS pe3b0a MpeyCMOTPEHa Ha KaXKIOM KOHIIE COSUHUTEIBHON My(ThI, B TO BpeMsl KaKk
Hapy>KHas pe3b0a MpeayCMOTPeHa Ha KaKIOM KOHLE KaKAOH TpyObI st HEPTSIHOH CKBaXKHHBL.
3areM onHa Hapy)kHas pe3pda OmHOH TpPyObl HE(TSIHON CKBaKMHBI BBUHYMBAETCS B OIHY
BHYTPEHHIOK pe3b0y COeAMHUTENbHOW My(Thl, a OmHa HapykHas pe3pda ApPyrod TpyOsI
He(TSAHON CKBa)KMHBI BBUHYHMBAETCS B JPYI'YIO BHYTPEHHIOK pe3b0y COCAMHUTENBbHOU My(THI,
TaK 4TO TPyObl HEPTAHONW CKBAKMHBI COSTUHSIIOTCA MOCPEICTBOM COEAMHUTENbHOU My(dThL. To
€CTb, COeIUHEHNE MY(TOBOTO THUIA HETIOCPEACTBEHHO COEAMHSET Mapy TPyO, OHA U3 KOTOPBIX
ABIsIETCS TPyOON HE(TAHONW CKBOKMHBI, B TO BpPeMsl KaK Apyras SIBISIETCS COENUHUTEIbHON
My TOMH.

[0006] B menom, koHer TpyObI ajisi He(TSIHON CKBaXKUHBI, HA KOTOPOM IMPEIyCMOTPEeHA
Hapy>KHasi pe3b0a, BKJIOUAET 3JIEMEHT, KOTOPBI JOJKEH ObITh BCTABJIEH BO BHYTPEHHIOKO

pe3b0y, MpenyCMOTPeHHYIO Ha TpyOe st He(pTSIHON CKBaYKMHBI UJIH COeAUHUTENbHON MydTe, u



TakuM o00Opa3oM, HasbiBaeTcsi HunmenaeM. Konern TpyObl 11t He(TSIHOH CKBaXXMHBI WU
COEAMHUTENbHOW My(ThI, HA KOTOPOM IPEAYCMOTPEHA BHYTPEHH:S pe3b0a, BKIIIOUAET HJIEMEHT
IUI TIpUeMa Hapy>KHOH pe3bObl, MPEeNyCMOTPEHHON Ha KOHIE TPYOB! J1si He(TIHON CKBa)KUHBI,
U TaKUM 00pa3oM, Ha3bIBaeTCss My(PTOM.

[0007] B mocnennue ronsl pa3pabaThiBatoTCs Bee Ooniee U Ooiee riiyOOKHe CKBasKUHBI C
Oosee BBICOKMMH TeMIlepaTypamu 1 Oojiee BBICOKUMHE AaBjiIeHusIMU. I myOokasi CKBa)KMHA MMeeT
CIIOJKHOE pacIpeieJIeHHe IIACTOBOrO MAABJEHUs MO riiyOmHe, 4To TpeOyeT MNOBBILIEHHOIO
KOJINYECTBA OTPE3KOB 00CaIHOM TPpyObl, TaK, HHOTA UCTIOIb3YIOT THIT Pe3b0OBOr0 COSAMHEHUS,
MaKCHUMAaJIbHBIN HaPY)KHBIH AHAMETP KOTOPOTO, T.€. HAPY)KHbIA AUaMeTp My(Tbl, IO CYLIECTBY,
paBEeH HApyKHOMY JIHUAMETPy Tesia TPYObl st He(TIHOW CKBaXXHHBL Pe3b0oBOEe coenuHeHHe ¢
BHEIIHUM JIUaMEeTPOM MY(ThI, KOTOPBIH, IO CYIIECTBY, PABEH BHEIIHEMY AHAMETPY Teja TPyObl,
TpyOBl 11 HEPTAHON CKBa)KMHBI, MHOTZA HA3BIBAIOT PE3bOOBBIM COEAMHEHHEM YTOIUIEHHOTO
Tuna. J{omoNHUTENBHO, Pe3b00BOE COENMHEHNE C BHELTHIUM IUAMETPOM MYy(ThI, MEHBIIUM, Ye€M
npumMepHo 108% BHemHero amamerpa Tenaa TPyObl, TPyOB! Ui HEPTSIHON CKBaXKHHBI, HHOTTA
HA3bIBAIOT PE3bOOBBIM COEAMHEHHEM IOJNYYTOIUIEHHOTO THUmna. Takue pe3pOOBBbIE COEIMHEHHS
YTOIUIEHHOTO THINA M TOJYYTOIUIEHHOTO THIIA HE TOJBKO MOJDKHBI O0NafaTh BBICOKOH
MPOYHOCTBIO M F€PMETUYHOCTBIO, HO TaKXKe AOJDKHBI UMETh JKeCTKHE OTPaHUYEHUs 110 pa3Mepy
IUTA UX Pa3JIMYHBIX YYaCTKOB, YTOOBI MO3BOJIUTH X PE3bOOBBIM U YIIJIOTHUTEIBHBIM CTPYKTYpPam
pacronaraTeCsi BHyTPH IPH OrPAHUUEHHOH TONIINHE CTEHKU TPYOBL.

[0008] Mnst pe3pOOBBIX COEOUHEHUH YTOIUIGHHOT'O THUIIA U TOJYYTOIJIEHHOTO THIIA C
JKECTKUMH OrpPaHMUYEHUSIMU [0 pa3Mepy YacTO HCHOJB3YyeTCs KOHCTPYKLUS COEJUHEHUS,
KOTOpasl BKJIFOYAET IMPOMEXYTOUHBbIE 3aIUIEUYUKU B CEPEJUHE COENUHEHUs, KaK OIpPEeNesIeHO
BJIOJIb OCEBOT'O HAIPABJIEHUs], C HAPYKHOW U BHYTPEHHEH pe3b0aMu, pactoOKeHHbIMU BIIEPEIH
Y C33/11 X, T.€. IByMsI CTYTIEHSIMH Pe3bOBbl.

[0009] IlarenTHBIii HOKYMeHT 1 packpblBaeT pe3bOOBOE COEAMHEHHE C TaKOM
IBYXCTYTEHYATOH KOHCTPYKLHUEH pe3bObl, KOTOpast 00eceYrBaeT CTaOUIbHYI0 T€pPMETHYHOCTb.
B cnocobe IlarentHoro pnokymenta 1 penaercss mnombiTKa 00eCNeunTh CTAOUIIBHYEO
IePMETUYHOCTh J1aXKe€ TOCJIE€ MHOTOKPATHOTO NPUJIOXKEHHUS HArpy3KH 3a cueT obecreueHws
BHYTPEHHEl KaHaBKH MeEXIy BHYTPEHHEH YIUIOTHSIOIEeH IOBEPXHOCTBIO UM BHYTPEHHHUM
YYaCTKOM BHYTpPEHHEH pe3bObl My(ThI, KOTOpPast MOXKET BMEIIATh YaCTh BHYTPEHHETO y4acTKa
HapY>KHOU pe3bObl HUIIIETISL.

[0010] TlareHTHBII  JOKYMEHT 2  pacKpbiBaeT  pe3bOOBOE  COEIUHEHHE
YTOIUIEHHOTO/TIONYyTOIUIGHHOTO ~ THIMA,  KOTOPO€  BKJIOYAeT  KOJBLEBOH  yYacToK,
PACIIONIOKEHHBI MEXIY BHEINHEH YIUIOTHSIOMEH IMOBEPXHOCTBIO W BHYTPEHHEH pe3bOoi
My(QTBl U UMEIOLINHA JUIMHY B HANpPaBJICHUU OCH TPYOBI, KOTOpasl IMPEBBIIAET ILIar pPe3bObl
BHYTPEHHEH pe3pObl, T€M CaMbIM TapaHTHPYs, YTO BHEIIHEEe VIUIOTHEHHE OOecreynBaeT
JOCTATOYHYIO N€PMETUYHOCTb.

JOKYMEHTGLI ITPEJITECTBVYIOIIEI'O YPOBHA TEXHUKH

ITATEHTHBIE TOKYMEHTDI

[0011] [TTarenTHbIit nokyMeHT 1] myOmukaus WO 2018/211873



[[TaTenTHBIN noKyMeHT 2] nmyOmukauus WO 2016/056222

[[TatentHsiit nokyMeHT 3] 3asBka Anonun JP 2012-149760 A

CYIIHOCTDb U30PETEHM A

I[TPOBJIEMBbI, PEITAEMBIE N30bPETEHUEM

[0012] Jlnsi coxpaHEHHs] TepPMETUYHOCTH, O00eCreyrnBaeMON B3aUMOAECHCTBHEM MEXIY
YIJIOTHSIOLIMMH MTOBEPXHOCTAMH, 3()(HEKTUBHO YIYULIUTH CONPOTHUBIICHNE CKATHUIO Pe3b00OBOro
COEAMHEHUs, TOTOMY YTO, €CJIH Y4YaCTKU pe3b0OBOro coenuHeHHus JehOpMUPYIOTCS
CKMMAIOIIUMHU Harpy3kaMy U yIUIOTHSIIOIINE MTOBEPXHOCTH CMEINAIOTCS B OCEBOM TOJIOKEHHUH, B
pesysibTaTe  BO3HHUKAaeT  HECOOTBETCTBYIOLEE  KOJUYECTBO  B3aUMOJEHCTBUH  MeEXIy
YIUIOTHSIFOIIMMHU TTOBEPXHOCTSIMH, OTPULIATENILHO BIHAOIIEE HA T€PMETUIHOCTb.

[0013] OnHako, HMHTErpajbHOe pe3bboBoe COEMHEHNE
yrayOJIeHHOTO/TONyy Ty OJIEHHOTO THMA € JABYXCTYIEHYATONW Pe3bOOBON KOHCTPYKIHEH HMeeT
OrpaHUYEHUs TIO TOJNIIMHE CTEHKH, 4TO 3aTpyAHsieT odecriedeHre OObINON ITMPUHBI KOHTAKTa
IUIE TIOBEPXHOCTEH MPOMEKYTOYHOrO 3arjiednka (T.€. paguajbHONW IIUPUHBI KOHTAKTHBIX
yuacTkoB). Eciam mmpuHa  KOHTaKTa  MOBEPXHOCTEH  NMPOMEXKYTOYHOrO  3arlieurKa
YBEJINYUBACTCS], TONIIMHA CTEHKHU TPYOBI B MeCTaxX Pe3bObl M YIJIOTHEHUH HUMMENs U My(ThI
CHIDKAETCsI, YTO MPUBOAUT K YXYIUIEHUIO XaPAKTEPUCTUK, TAKUX KaK T€PMETUYHOCTh, B TO XKe
BpeMsi, Jenas 3aTPyAHEHHbIM OOecleYeHHe JOCTATOYHBIX IUIOIANeld IMPOMEKYTOUYHBIX
KPUTHYECKUX CEUEeHUH HUMIeass U My(QTbl, YTO NPHUBOAUT K CHIDKEHHUIO MPOYHOCTH Ha
pacTsKEHNE M TePMETUIHOCTH Pe3b00BOr0 COSAMHEHUS.

[0014] Mesxay Tem, MOCKOJIbKY B MOCJEAHHE IOl ObLIN pa3padoTanbl Oosiee riyOokue
He(TsAHbIE CKBO)XMHBI C OOJee BBICOKMMHU TeMmIeparypaMu U OoJyiee BBICOKUMH JaBICHHUSIMHY,
JKeJIaTeNIbHbl JabHEHIINe YIYULICHUS] COPOTUBJICHUS CXKATHIO, TIPH 3TOM CIIOCO0, PACKPBIThIH
B [laTreHTHOM AOKyMeHTE 1, KOTOPBIN MO3BOJISIET BOCIPUHUMATD CKUMAIOLINE HArPY3KU TOJIBKO
HIOBEPXHOCTSIMH IPOMEXKYTOYHOI'O 3aIUICYHKa, HE 00eCIeYnBaeT JOCTATOYHOTO CONPOTUBIICHHS
CHKaTHUIO.

[0015] ITaTeHTHBIM TOKYMEHT 3, YKa3aHHBIN BBILIE, PACKPBIBAET PE3bOOBOE COETUHEHHE
i TpyO, MMeEIoLIee HUIIeNb, KOTOPBIA BKIFOYAET HOCOBYKO HacCTh, MPOAOJDKAFOINYIOCS OT
y4acTKa C HApPYKHOW pe3bOOH B HAIMpPABICHHM KOHIA TPYOBL, U MOBEPXHOCTh 3aIUICYHKA Ha
KOHIIE HOCOBOH 4acTu, rae pe3pOoBoi 3a30p G MeXAy 3aKIagHBIMH CTOPOHAMH HAapY>KHOH M
BHyTpeHHel pe3pd Haxomutcs B nuamna3one oT 0,01 mm mo 0,1 MM, Tak 4TO MPU MPUIIOKEHUH
OCEBOHM CXKUMAMOINEH HAarpy3kH, 3aKJaJHble CTOPOHBI HApPyKHOW M BHYTPEHHEH pe3bd
KOHTaKTUPYIOT APYT C APYTrOM, YTOOBI BBIIEPIKUBATH YACTh OCEBOH CIKUMAIOIIEH HArpy3KH, TeM
caMblM, yJIydliasi CONPOTUBJIEHUE CXKATHUIO.

[0016] Onnako, ITaTeHTHBII TOKYMEHT 3 OTHOCHTCS K PE€3bOOBBIM COSTUHEHUSIM IPYTOTO
TUTA, YeM pe3b0OBbIE COENUHEHHMs C JBYXCTYIEHYaTOH KOHCTPYKLUMEH pe3bObl, U He
PacKpbIBAaET, HACKOJIBKO OOJBIIUM AODKEH OBbITh 3a30p MEXKAY 3aKJIAJAHBIMA CTOPOHAMH IS
NPEAOTBPALICHNS] HEXeNaTeIbHOH aedopMaliy MOBEPXHOCTEH MPOMEKYTOYHOTO 3aIljIevrKa
pe3p00BOro COEAMHEHUS C ABYXCTYIEHYATOH KOHCTPYKLNEH pe3pObl.

[0017] 3anmaveit Hacrosimero H300PETEHUs SIBISIETCS JOMOJHHUTENIBHOE VYIIyYIIEeHHE



COTPOTHBJICHUS CIKATUIO Pe3bOOBOTO COeNUHEHUs Jisi TPYO ¢ ABYXCTYNMEHYATOW KOHCTPYKIIHEH
pe3bOBbI.

CPEJACTBO IJIA PEILIEHUA ITPOBJIEM

[0018] ABTOpBI HACTOSIIEH 3asIBKM COCPENOTOUMIIMCh Ha TOM, KaK M B KaKOH CTENeHU
neGOopMHUPYIOTCS] MOBEPXHOCTU MPOMEKYTOYHOTO 3aIjieunKa pe3b0OBOr0 COeAMHEHUs Il TPYO
C IBYXCTYNEHYaTOH KOHCTPYKLMEH pe3bObl TNpU MPUIOKEHUH CXKUMAIOLIeH HArpy3ku, |
NPOAHAIM3UPOBATN 3TH (PAKTOPBI C HCHOJIB30BAHUEM YIPYTOMIACTHYECKOTO AaHaln3a, B
OCHOBHOM, C HCIOJIb30BAaHHEM KOMIIBIOTEPHOTO MoaenupoBaHus. OHU OOHAPYKUJIHM, YTO YeM
OoJipllle OCeBasi CXKUMAIOIIAs HArpy3Ka, MPHUIOKEHHAs K TMOBEPXHOCTSIM IPOMEKYTOYHOTO
3amiedynka HUMOmeiass u My(Tb, TeM OoJblie CTAHOBUTCS yros O MOBOPOTA 3arlieurKa.

JIOTIOJTHUTENBHO, OHH OOHAPYXKWIIM, YTO, €CIH TOJbKO TIOBEPXHOCTH MPOMEKYTOYHOIO

>
3amjiedYnka HECYT OCEBble COKMMAIOLIME HArpy3KH, [JIs1 OCEBBIX CXKUMAIOIIUX Harpysok,
NPEBBILIAIOININX OIpeNeJeHHbIl YpPOBEHb, €IUHUYHOe mpupaiieHue AO yrima mnoBopoTta
3aruiedrKa MOBEPXHOCTEN MPOMEXYTOUHOIO 3aruleduka Ha equHuLy npupaiieHus AL ocesoii
C)KMMAroIIel Harpy3ku OBICTPO YBEJTMUNBAETCS, KK MOKa3aHo Ha ¢ur. 1.

[0019] Ucnonb3yeMmblit 31eCh yroi O MmoBOpoTa 3aruieuruka OMpenesnsieTcs, Kak MOKa3aHo
Ha ur.2, kak yros, oOpa3oBaHHbII Mexay npsiMoi nuaued L1, nmpoxonsimel yepe3 BHEIIHUI
kpai Pl noBepXHOCTM MNPOMEXKYTOYHOIO 3aIljledYMKa HUMNENs, W BHYTpeHHUN Kkpail Bl
MOBEPXHOCTH MPOMEKYTOUHOrO 3aruieunka My(pThl Kak ONpPEAeNeHO B MPOJOJbHOM CEUEHHUH
MIOCJIE 3aBEPLICHUs] CBUHYMBAHNA, C OMHOU CTOPOHBI, U NpsiMoi nuHuen L2, npoxopsiuen yepes
BHELIHUN Kpal P2 moBepxHOCTH MPOMEKYTOUHOIO 3aIlJICYMKa HUMIENS U BHYyTPEHHUM Kpai B2
MIOBEPXHOCTH MPOMEXYTOYHOIO 3aruiednka My(QTbl, Kak 0003HadaeTcss B OJHOM U TOM K€
NPONOJIBHOM CEYEHHUH IIPU TNPUIOKEHUH OCeBOHM cxkumaromed Harpysku. Ha ¢ur.2,
HOBEPXHOCTH IPOMEXKYTOYHOIO 3aIljIeYlKa IIOCJe 3aBEpLICHUs] CBUHYMBAHHUS O0O3HAUEHBI
NYHKTUPHBIMU JIMHUAMH, & TOBEPXHOCTH MPOMEXKYTOYHOIO 3aIUleuuKa I10CJE€ MPUIIOKEHUs
OCEBOH CXKUMAIOLIEH HArpy3Kd OOO3HAYEHbI CIUIOLIHBIMH JTUHHAMU. XOTsI (Ur.2 moka3bpiBaeT
TOuKy Ui B2, HanokeHHy0 Ha Touky mist B1, B nefictBurensHoctu Bl u B2 He obs3arensHO
pacronararoTcsi TakuM o0pa3oM, YTOObI MX TOYKHM HAKJIAJAbIBAJIHCh JAPYr Ha apyra. 31ech
BHEIIHUN Kpail TMOBEPXHOCTH TMPOMEXKYTOYHOIO 3aIUIeUHKa HUMIEs] NPEACTaBIsieT coOoit
BHEIIHUN KOHELl IOBEPXHOCTU KOHTAKTa B KOHTAaKTE€ C IOBEPXHOCTBIO IMPOMEKYTOYHOIO
3amieunka My(QThl, a HE BHEUIHHA KOHeU (acku, NPEeAyCMOTPEHHOW Ha BHELIHEM
nepupepuiiHOM Kpae MOBEPXHOCTH MPOMEKYTOYHOrO 3aruleurka Hummnesiss. BHyTpeHHuil kpaii
MOBEPXHOCTH TMPOMEXKYTOUYHOTO 3arjiedyuka My(QThl MPEnCTaBiseT cOOOW BHYTPEHHUH KOHEI
MOBEPXHOCTU KOHTAKTA B KOHTAKTE C MOBEPXHOCTBK) MPOMEXYTOYHOIO 3aIIeYUKa HUMIMENs, a
HE BHYTPEHHHMH KOHel (ackw, MpPEeoyCMOTPEHHOW Ha BHYTPEHHEM NepudpepuitHoM Kpae
MIOBEPXHOCTH MPOMEKYTOYHOTO 3aIIEUNKA MY(PTHL

[0020] JloTOMHUTENBHO, KaK HCIOJB3YETCS B JAHHOM JOKYMEHTE, «IO 3aBEpLIEHUU
CBUHUYMBAHU» O3HAYAE€T MOMEHT BPEMEHH, KOTAa I0CIe TOT0, KaK HUIIEIb CBUHYEH Ha My (e,
K pe3b00BOMY COEMHEHHIO HE MPUKJIAIBIBAETCS HU OCEBasl Harpy3ka, HU BHYTPEHHee/BHEIIHee

nasienue. C nIpyroii CTOPOHBIL, KKOTIa COEAMHEHUE CBUHYEHOY» O3HA4YaeT, YTO HUMIEIb U My(dTa



CBUHYEHbI, HE3aBHCHMO OT TOrO, MpPUKJIAJbIBAECTCSA JIM, IO MEHbLIEH Mepe, OAHO M3 OCEBOM
Harpy3Ku, BHYTPEHHErO [aBJ€HHS M BHEIIHErO MaBJIEHMs, TO €CTb «KOrJa COEANHEHUE
CBHMHUYEHO» NMPHUMEHSETCS, €CJIU HUIENb U My(Ta CBUHUEHBI 1a)Ke MOCIe MPUIIOKEHHST OCEBOM
Harpy3Ku, BHyTPEHHETO AaBJIEHUS U BHEUIHETO JABJIEHHUS B AUAla30HE, KOTOPbII HE MPUBOAUT K
pa3pyLIeHHI0 Pe3bOOBOrO COETUHEHUs] WJIM IMOTepe KOHTAKTHOIO MOBEPXHOCTHOTO JAaBJICHHS
MEXy YIUIOTHSIOIIMMH IOBEPXHOCTSIMU HHUMNIENs U MyQTbl, Oojiee NPEAnOYTUTEIbHO, B
npenenax AMama3oHa ymnpyroctd. B 3Tom m3oOpereHumu, «oceBas Harpys3ka, BHYTPEHHeEE
JIaBJIEHHE U BHEIIHEE NABJICHHE B UAMA30HE YIPYTrOCTHY» MOTYT MPENCTAaBJSATh COOOH OCEBYIO
Harpy3Ky, BHYTpPEHHee [aBJieHHE M BHEIIHee NaBJIeHUe B IpeaeNax 3JUIMICAa TEeKy4ecTH, K
KOTOPOMY MHTEPECYIoIee HaC pe3b00BOe COeTUHEHHE O0ECTIEYHBAET TPOYHOCTD.

[0021] Ecnu yronm moBopoTa 3arjiedrika MOBEPXHOCTEH MPOMEKYTOYHOTO 3arliedrKa
SIBJIIETCSL CIIUIIKOM OOJIBIINM, IUTACTHUECKas nedopManusi MOXKET JIeTKO HAaKaIlUIMBaThCs B
MOBEPXHOCTSIX MPOMEKYTOYHOrO 3aIUIeYMKa W BOJNHM3M HHUX, YTO SIBJISIETCSl HEXKEJIATEIbHOM
curyarmeil. JIOMOSHUTEIBHO, OOJNBINOW Yroj MOBOPOTA 3aIUIEYMKa MOXKET BBI3BATH TAaKYHO
crerneHb  aedpopManMM  BHEUTHEro Kpas W ONM3NEKAIMUX YYaCTKOB  IOBEPXHOCTEH
NPOMEKYTOYHOIO 3aIlJIeUYnKa HUMIENs, a TaKKe BHYTPEHHEro Kpast M OJH3JIekKalquX y4acTKOB
MOBEPXHOCTEH TMPOMEKYTOYHOTO 3aruieunka My(QTbl, YTO BBI3OBET pPa3pyLIEHHE, KOTOPOe
BITOCJIEICTBUH MOKET YMEHBIIUTD 3(PPEKTHBHYIO TUIOM[AAb KOHTAKTA 3AIUICYHKA.

[0022] Bce 3TO roBOpUT O TOM, YTO €CIM BEJWYMHA 3a30pa MEXIYy 3aKJaJHbIMU
CTOPOHAMHM Hapy>KHOW M BHYTPEHHEH pe3b0 mocie 3aBeplLIeHNs] CBUHYMBAHUS SIBJISIETCS TAKOM,
YTO 3aKJIQJHblE CTOPOHBI HAUYMHAIOT KOHTAKTHPOBaTb B MOMEHT BpemeHH X (cMm. ¢ur.1) no
OBICTPOrO YBEIMUYEHHsI €IMHUYHOrO npupatieHus A0 yria 6 moBopoTa 3aruiednka, 3aTeM, Jaxe
NpU TPWIOKEHUH OTHOCUTENBHO OOJBINON CXKUMAOLIEH HArpy3kH, CKHMAIOLIas Harpyska,
AEWUCTBYIOINAsi HA MOBEPXHOCTH MPOMEXKYTOUHOIO 3aIUICYHKa, OyAeT MEHbINEe M, KaK yKa3aHo
JMHUEH ¢ ABYMsI TOUKaMH Ha ¢ur.l, cTeneHb yBenuueHHs yria 6 moBopoTa 3aIluleduka Mocie
TOTO0, KaK 3aKJIaJIHbIe CTOPOHBI KOCHYJIUCH IPYT ApPyra, OyAeT MeHbIIe.

[0023] 3arem aBTOpBHI HACTOsINEW 3asBKU WCCIAENOBAIM pPe3bOOBbIE COEOUHEHMSI
HECKOJIbKUX HAaOOpOB JHaMeTpoB TPyO, YTOOBI ONpPEAENUTh Yroji 6 MOBOpPOTA 3arlieuuKa, MpH
KOTOPOM €IMHUYHOE mpHpaieHue A ObICTPO yBEINYHBAETCS, U OOHAPYKIIIN, YTO HE3ABHCUMO
OT AWaMEeTpOB TPyO, emuHHYHOE mpupamenne AO yria mnmoBopoTa 3aruieduka OBICTPO
YBEJIMYUBAETCS MPU yTriie 6 moBopoTa 3amieunka Oosblie mpuMepHo 1°.

[0024] Korma K JOBYXCTyNEHYaTOMy pPe3bOOBOMY COCOUHEHHUIO, HMEIOIIEMY
IIPOMEXKYTOUYHbIE 3aIlJIeYUKH, MPHUKJIAIbIBAETCS OCeBasl COKUMAIOLas Harpys3ka, B HUIIENE U
My(Te BOZHHKAET CXKUMAroIas aeopManusi, Tak YTO BEIWYHHA O CXKATHUS HUIIENS U My(QTHI,
KOTOpass H3MepeHa B OCEBOM HaIlpaBJIEHUH, VYBEJIMYUBAETCS 10 Mepe YHajeHus OT
IPOMEKYTOYHBIX 3aIIEYNKOB B OCEBOM HampaBieHHH. TakuM oOpa3oM, B KOHCTPYKLHH, B
KOTOpPOHl pa3Mep CTBIKOBOUHOIO 3a30pa SBJSIETCS OJMHAKOBBIM 10 BCEW MAJMHE, Kornaa
CKMMaIoIasl Harpy3ka IOCTENEHHO YBEJIMYUBAETCS, 3aKJIaAHble CTOPOHbI UMEIOT TEHAEHLIUIO
KOHTaKTUPOBATh APYT C APYTOM, HAUYMHAS C MECT, YAAJIEHHBIX OT IPOMEXYTOUHBIX 3aIlJIEYUKOB,

U TAaKOH KOHTaKT MEXKAY 3aKIaAHbIMU CTOPOHAMH 3aTCEM IOCJIEAOBATCIIBHO MPOABUTACTCS K



MecTaM BOJM3U MPOMEKYTOYHBIX 3aIIJIEUHKOB.

[0025] J1OMOJHUTENBHO, OTHOCUTEIBHOE CMEIIEHHE MEXIy 3aKJIaJHbIMU CTOPOHAMU
HUMIETT U My(QThl BIMSET HE TOJBKO Ha BBILIEYTIOMSHYTYIO BEJIMYMHY O CXKaTHs, HO TaKXkKe
BEJINYHMHY [} CMEINEeHUs] HUMIMENsI U My(pThl, HI3MEPEHHYI0 B OCEBOM HAIPaBJIEHUH, BBI3BAHHYIO
NOBOPOTHOHN nedopMaiieli MOBEPXHOCTEH NPOMEXKYTOYHOTO 3aIUledrka. JTa BeauduHa f3
CMelIeHHnsT MOKeT ObITh BhIpaskeHa kak Dshxtanf, rme Dsh mpencraensier coboii paccTosiHue
MEXJy PaguaJbHO BHEUIHUM KPaeM MOBEPXHOCTH NPOMEKYTOYHOIO 3aIUIC€YUKA HHUIIENS U
pamuaNbHO BHYTPEHHHUM KpaeM IOBEPXHOCTH MPOMEKYTOYHOrO 3aruieduka My(QThl, Kak
o003HauaeTcsi B MPOJOJbHOM CEUEHHH IOCJE 3aBEPIIEHHs] CBHHYMBAHHS (T.€. PaaUabHYIO
IHUPUHY OOJIACTM KOHTAKTa MEXIY IMOBEPXHOCTSAMU MPOMEKYTOYHOTO 3aIlJIeYuKa), Kak
MOKa3aHo Ha ¢ur.2.

[0026] BpleynomMsHyTOE OTHOCHUTEIbHOE CMEILIEHHE MEeXAY Y4acCTKaMM 3aKJIaJHbIX
CTOPOH HUMIENS U My(ThI, HAYABIITUX KOHTAKTHPOBATH PYT C IPYroM, paBHO 3a30py G Mexay
3aKJaJHbIMU CTOPOHAMH IOCJI€ 3aBEepLIEHHUs] CBUHUYUBAHMS, 110 CYLIECTBY, 3aKJaJHble CTOPOHbI
HAUYMHAIOT KOHTAKTHUPOBaTh, JaXke KOIJa Yroj IOBOpPOTa 3aruleduka MeHblne 1°, eciu
BBITIOJTHSIETCS Crienyromnee Boipaskenue (1):

G<o+P=a+Dshxtan1® ... (1),

r7ie Npu NPUJIOXKEHUU OCEBOM COKMMarolllel Harpy3ku, KOTopas MPUBOIUT K TOMY, YTO
3aKJIaHbIE CTOPOHBI HAUMHAIOT KOHTAKTHPOBATD, ¢ IIPECTABIIAET COOON BETMYNHY BbI3BAHHOTO
neopmanmeil CxaTus OCEBOrO CMEINEHHS YYaCTKOB 3aKJIAAHBIX CTOPOH, KOTOpbIE Havalln
KOHTaKTHUPOBATb, OTHOCUTEIBHO IPOMEKYTOUHBIX 3aAIJIEUHUKOB.

[0027] ABTOpBI HACTOSAILICH 3asiBKM HCCIEAOBAIN J[Ba THIA OOpa3LoB ¢ mMUpPUHONU Dsh
KOHTaKTa 3arednka, pasHou 1,80 mm u 1,92 Mm, nyreM npoBeneHHs! YNPyroaacTUHYeCKOro
aHaJKu3a TOCPEACTBOM KOMIIBIOTEPHOIO MOJEIUPOBAHUS AJIl ONPEAENEHHUs] CTBIKOBOYHOIO
3a30pa G, KOTOpBIM NPUBOAUT K TOMY, YTO 3aKJAJHble CTOPOHBl HAUYMHAIOT HAXOAMUTHCS B
KOHTAaKTe, KOTrJla yroJj MOBOPOTA 3aIIeUrnKa COCTABISAET 1° Win MeHbLIe, U OOHAPYKHIIH, YTO AJIs
KaQXJIOr0 U3 3THUX 00pas3lOB 3aKJagHble CTOPOHBI HAYMHAIOT KOHTAaKTHUPOBATh, KOrjma yron 6
MOBOPOTA 3arieYrKa COCTaBJsieT 1° WM MeHbIIe, eClid CThIKOBOYHBIN 3a30p G He Gonee 0,15
mM. TeMm He MeHee, PeANoJaraeTcs, 4to B ciy4ae Oosbiueli mupunbl Dsh koHTakTa 3ariednka,
yroy 6 moBOpPOTa 3aIuUleYHKa MOXET ObIThb COXPAHEH Ha YPOBHE |° WM MeHbIIE Aake MpH
OoJIbIIIeM CTHIKOBOYHOM 3a3ope G.

[0028] ITomcranoBka G=0,15 u Dsh=1,80 mm wmm 1,92 mm B BeIpakenue (1) u
BBIIHCIIEHHE 0, jaeT 0=0,12 mm.

[0029] YUem Gompine mmpuHa Dsh koHTakTa 3ariednka, TeM OOJIbIIe OCeBasi CKUMAIOLIAs
Harpy3ka, KOTopas MOBOpayMBaeT MPOMEXYTOUHbIN 3amyeduk Ha 1°. JIOMONHUTENbHO, Kak
npaBWIoO, 4eM OoJbine nuamerp TpPyObl, TeM Oosblie mmpuHa Dsh KoHTakTa 3amjeduka.
CoOOTBETCTBEHHO, MOXHO MpPEAINONIOKUTh, YTO 3HA4YEHHE 0, HailleHHOe NpU yrje MOBOpOTa
3aIIeunka, paBHOM 1°, SIBIISIETCS, B LIETIOM, ITOCTOSTHHO HE3aBHCHMBIM OT AMAMETPa TPYObI.

[0030] Hacrositee n300peTeHre OCHOBAHO HA 3THX 3aKJIFOUEHUSIX .

[0031] Pe3nOoBOE coenuueHue 1ist TPYO COrIaCHO HACTOALIEMY H300PETEHUIO BKIIFOYAET



TpyOuarelii HUMNIENh W TPyOUaTyr0 My(Ty, IPU 3TOM HHUNNENb U My(Ta BBIIOJHEHBI C
BO3MOXKHOCTBIO CBHHUYMBAHMs INPU BBUHYMBAHWUM HuUmmenas B Mydty. Hunmens Bkirodaer
HApy)KHYIO pe3b0y, HMEIOIYI0 BHYTPEHHH pe3bOOBON yYaCTOK W BHEUIHHH pPe3bOOBOI
y4YacTOK, Pa3HECEHHBIE IPYT OT APYyra B OCEBOM HAIPABJIEHUH, 1 TOBEPXHOCTb MIPOMEKYTOUHOTO
3aIJIeYHKa, PACTIONIOKEHHYIO MEKAY BHYTPEHHUM Pe3bOOBBIM YYaCTKOM U BHELIHUM Pe3bOOBBIM
Yy4aCTKOM Hapy»XHOHW pe3pObl. My¢ra Bkitouaer B ceOs BHYTPEHHIOI pe3b0y, HMEIOLIYIO
BHYTPEHHUH pe3b0OBOH Y4aCTOK, BBIIOJHEHHBIN ¢ BO3MOKHOCTBIO 3aLCIUIEHHsI C BHYTPEHHUM
pe3bOOBBIM YHACTKOM HApY’KHOW pe3bObl, KOTra COSAMHEHNE CBUHYEHO, M BHEIIHUI pe3bOOBOM
YYaCTOK, BBIMOJIHEHHBI C BO3MOXKHOCTBEO 3alCIJICHHs C BHEIIHHUM pPe3bOOBBIM YYaCTKOM
HapY>KHOU pe3bObl, KOra COeNMHEHHE CBIHYEHO, U MMOBEPXHOCTb MPOMEKYTOYHOTO 3aIJICUHKa,
NPEAYCMOTPEHHYI0 MEXIy BHYTPEHHHM pe3bOOBbIM yYaCTKOM U BHEIIHUM pPe3bOOBBIM
YYaCTKOM BHYTPEHHEH pe3bObl, U BBIMOJIHEHHYIO ¢ BO3MOXHOCTBEO KOHTAKTa C IMOBEPXHOCTHIO
NPOMEKYTOYHOI'O 3alieurdKa HHUIIENs, KOrja COeAMHEeHHe CBUHUYEHO. HapykHas pe3pba u
BHYTPEHHSS1 pe3b0a CKOHCTPYHPOBAHBI TAKUM 00pPa3OM, UTO TOCHE 3aBEPLICHHS CBUHYHBAHUS,
OTIOpPHBIE CTOPOHBI HAPY)KHOH pe3bObl M BHYTPEHHEH pPe3bObl HAXOASTCS B KOHTAKTe IPYT C
APYroM, a MEXIY 3aKJIQAHBIMI CTOPOHAMH HApPY>KHOW pe3bObl M BHYTPEHHEH pe3pObl 00pa3oBaH
3a30p. 3a30p, 0Opa3yOIUNACT MKy 3aKJIaIHbIMUA CTOPOHAMH HApy>KHOH pe3pObl M BHYTPEHHEH
pe3pObl TOCHIe 3aBEpPIICHUS] CBUHYMBAHUS, MMEET TAKYI0 BEJIMYMHY, YTO TNPH NPUIOKEHUH
3aJaHHON OCEeBOW C)KMMArOINEN Harpy3KH, MEHbIIeH, 4eM NpeaeibHas CXKMMAIOLIasi Harpyska
HUMNe st U My(QTel, HUnmeab U MydpTta AeGOopMHPYIOTCS TaKUM 00pa3oM, YTO 3aKJagHbIE
CTOPOHBI HAPY>KHOHM pe3bObl U BHYTPEHHEH pe3pObl HAUMHAIOT KOHTAKTUPOBATH C TEM, YTOOBI
HECTHU 4aCTh OCEBOM CXKUMAIOLEH HArPy3KHU.

[0032] Pe3bboBoe coemuHeHue sl TPyO COMIACHO HACTOSILEMY H300PETEHUIO
yIIOBJIETBOPSIET CEAYIOIEMY BbipaskeHuro (1):

G<0,12+Dshxtanl1° ... (1).

rne G mpencraensier co0oit pasmep 3a3opa, OOpPAa30OBAHHOIO MEXAY 3aKJIaJHBIMU
CTOPOHAMH HApY’>KHOW pe3bObl W BHYTPEHHEW pe3bObl TOCJe 3aBEPIIEHHs] CBUHYMBAHUS,
U3MEPEHHOr0 B HampaeieHuu ocu TpyObl, a Dsh mpencraBnsier cooil paccrosiHHe MexIy
paguaNbHO BHEIIHUM KPaeM MOBEPXHOCTH MPOMEKYTOUHOTO 3aIUICYHKA HUIIENS U PaIHATIBHO
BHYTPEHHHUM KpPaeM IMOBEPXHOCTU MPOMEKYTOYHOIO 3arieunka MyQpThl Kak O0O3HA4YaeTcsi B
NPOZIOJIbHOM CEUEHHH TOCTIe 3aBEPIIEHIUS] CBUHYMBAHUSI.

IMPEMVYIIIECTBA M30bPETEHUA

[0033] CormacHo HacTOsIIIEMy HW300pETEHUIO, KOrna pe3b0OoBOe COENUHEHUE C
IBYXCTYTIEHYaTON KOHCTPYKLHEH pe3bObl BOCIPUHUMAET MPUJIOKEHHbIE K HEMY MOCTETIEHHO
BO3PACTAIOIINE OCEBBbIE C)KUMAIOIINE HATrPY3KH, 3aKJIaIHbIe CTOPOHBI HAPY>KHOW U BHYTPEHHEH
pe3pd KOHTAKTUPYIOT APYr C APYrOM O YBEIMYEHHs €IWHUYHOTO mpupammeHus A6 yria
MIOBOPOTA TIOBEPXHOCTEH MPOMEKYTOYHOIO 3aIUIEYHKa A0 ONPEAETICHHOTO YPOBHS, TaKUM
o0pa3oM, MO3BOJISAS 3aKJIaJHBIM CTOPOHAM HECTH YacTh OCEBOH CIKUMAOINEH HArpy3Kd Ui
TOCTHD)KEHUs] OTHOCHTENBPHO HeOONbLIOro yria O mMmoBOpOTa 3aruieduka Uil MOBEPXHOCTEH

MPOMEXKYTOYHOTO 3aIlIeYlKa, T. €. OTHOCHTENIbHO HeOOJBbUION BEJIUYUHBI IOBOPOTHOM



neopMaly MOBEPXHOCTEH MPOMEKYTOYHOIO 3aIlIedlKa Kak OOO3HA4YaeTcsi B NMPOAOIBHOM
CEeUeHNH Jake MPU MPUIIOKEHUH OTHOCHUTENIbHO OOJIBINON OCEBOH CIKUMAIOIIEH HAarpy3ku, TEM
CaMbIM YMEHbLIAsi OBPEKACHUs], HAKOIUICHHBIEC HA MIOBEPXHOCTSIX MPOMEXKYTOUYHOIO 3aIlJICUHKa.
OTO MO3BOJUT AOCTHYb JKEJNAEMOIO AONOJHUTENBHOIO YJIYYIIEHUs CONPOTHUBIIECHUS CXKATHIO
pe3b00BOro COEAMHEHUS C ABYXCTYIEHYATOH KOHCTPYKLINEH pe3bObl.

KPATKOE OIIMCAHHWE YEPTEXEM

[0034] [®ur.1] Dur.] mpencrapnsier coboil rpaduk, MOKA3BIBAIOIIUI B3aUMOCBS3b
MEXKIy OCEBOM CIKUMAIOIIEH HATPY3KOM U yIJIOM MOBOPOTA 3aIIeYHKa B Pe3bOOBOM COEIUHEHHUH
s TpyO € IOBYXCTYNEHYaTOH KOHCTPYKLUHMEH pe3bObl, TIe OCEBble CKUMAKOIINE HArpPy3KH
BOCIIPUHUMAIOTCS TOJBKO NOBEPXHOCTSMU IPOMEKYTOUYHOIO 3aIlJIeUHKa.

[@ur.2] ®ur2 mnpencraBisier COOOH YIPOINEHHBIA YBEJIWYCHHBIH BHUJI CEUSHHS
MOBEPXHOCTEH MPOMEXKYTOYHOTO 3aIieudka pe3bOOBOrO  COEAMHEHWs sl Tpydo ¢
IBYXCTYIIEHYaTON KOHCTPYKLMEH pe3bObl B COCTOSHUM JehOopMalMH IMPH TPHIOKEHHH K
COEIMHEHUIO OCEBOM CKMMAIOLIEH HArPy3KH.

[@ur.3] @ur.3 npencrapisier OO0 BUI MPOIOJBHOTO CEYEHUS PE3bOOBOTO COSAMHEHHSI
111 TPyO He(TAHONM CKBaYKHHBI COTJIACHO BAPHAHTY OCYINECTBJIEHUS, KOTOPOE CBUHUYEHO.

[@ur.4] ©ur.4 npencrasisier COOOM AMAarpaMMy KOMITIEKCHON HATrPy3KH, MPUIOKEHHON
K UCTIBITBIBaeMbIM oOpasiam ¢ Nel mo Nel0.

[@ur.5] ©ur.S npencrasisier coOOM AUArpaMMy KOMITJIEKCHOW HAarpy3KH, MPHIOKEHHOM
K UCTIBITBIBaeMbIM oOpasiam ¢ Nell mo Ne20.

[@ur.6] Pur.6 npexncrasisger coOOH rpaduk, MOKA3BIBAIOIIUNA B3aUMOCBS3b MEXKIY
CXKUMAIOLIEH Harpy3kOM M yIJIOM IOBOPOTA 3aIuleuydKa, IIOJYYEHHYI) IMPHU MPUIOKEHUU
HOCTENIEHHO BO3PACTAOLINX MPOCTHIX CKUMAIOIINX HArpy30K K UCTBITbIBAEMBIM OOpa3iam Nel -
Ne5.

[@ur.7] Pur.7 npencraiser coOOH rpaduk, MOKA3bIBAIOIIUN B3aUMOCBS3b MEXKIY
CXKUMAIOIEH Harpy3kOd M yIJIOM I[OBOPOTA 3aIUIeuMKa, MOJYYEHHYI0 NOpU NPWIOKEHUU
MOCTETNIEHHO BO3PACTAOIIMX MPOCTHIX CKUMAIOIINX HATPY30K K MCIBIThIBAEMBbIM 00pasiam Neb -
Nel0.

[@ur.8] Pur.8 npexncraBiser cobol TpaduK, MOKA3BIBAIOIIUNA B3aUMOCBS3b MEXKIY
CXKUMAIOIEH HAarpy3kod M yIJIOM [OBOPOTa 3aIjledydKa, IOJYYEHHYK) MPH NPUIOKEHUU
MIOCTETIEHHO BO3PACTAIOIINX MPOCTHIX CXKUMAIOIINX HArpy30K K UCHBIThIBaeMbIM oOpa3iam Nell
- Nel5.

[@ur.9] Pur.9 npexncraBisger coOoH TpaduK, MOKA3BIBAIOIIUNA B3aUMOCBS3b MEXKIY
CXKUMAIOIEH Harpy3kOd M yIJIOM MOBOPOTa 3aIUleddKa, IOJYYEHHYH IPH TNPUIOKEHHUU
MOCTETIEHHO BO3PACTAOLINX MPOCTHIX CXKUMAIOLINX HArpy30K K UCHBIThIBAEMBbIM oOpa3iam Nel6
- Ne20.

[@ur.10] @ur.10 npencrasisier coOoil rpaduKk, NOKA3bIBAKIIMIA yrojl I[MOBOPOTA
3amyieunka AUl Pa3NIMYHBIX 3TANOB HArpy3kH B JIByX HCHBITBIBaeMbIX oOpasmax Nel um Ne6 ¢
pPa3HbBIMU OCEBBIMH pa3MEPaMHU BHYTPEHHEH KaHABKU.

[@ur.11] @Pur.11 npencrasmsier cobOoil rpaduk, NOKA3bIBAIOMIMIA yroj I[OBOPOTA



3amieunka AUl Pa3NIMYHBIX 3TANOB HArpy3kH B JIByX HCHBITBIBaeMbIX oOpasmax Ne2 m Ne7 ¢
pPa3sHBIMH OCEBBIMU pPa3MepaMU BHYTPEHHE!N KaHABKH.

[@ur.12] @ur.12 npencrasisier coOoil rpaduK, NOKA3bIBAIOIIMIA yroj I[OBOPOTA
3aryieuynka AU Pa3NIMYHBIX STANOB HArpy3kd B JIByX HCIHBITBIBaeMbIX oOpasmax Ne3 u Ne8 ¢
pPa3sHBIMH OCEBBIMU Pa3MepaMU BHYTPEHHEN KaHABKH.

[@ur.13] @ur.13 mnpencraBnsier coboii rpaduk, MOKA3bIBAIOIIKUN YroJ MOBOPOTA
3arIeyrKa AUl Pa3jIMYHBIX HTANOB HArpy3KH B JIBYX MCHBITBIBAEMBbIX oOpasmax Ned m Ne9 c
Pa3HbIMH OCEBBIMHU pa3MepaMU BHYTPEHHE!H KaHaBKH.

[@ur.14] @ur.14 npencrasisier coOoil rpaduk, TOKA3bIBAKIIMIA yroj I[OBOPOTA
3aIyIeunKa JUIsl PA3JIMYHBbIX STArlOB HATPY3KH B JIBYX HCHBIThIBaeMbIX oOpaszmax Ne5 m NelO ¢
pa3HBIMU OCEBBIMU pa3MepaMU BHYTPEHHE!N KaHaBKH.

[@ur.15] @ur.15 npencrasiser coboil rpaduk, TOKA3bIBAKIIMIA yroj [MOBOPOTA
3aIIeunKa Uil Pa3JInYHbIX 3TANOB HArPy3KU B JABYX HCIBITbIBAEMbIX oOpasmax Nell u Nel6 ¢
pa3HbIMM OCEBBIMU pa3MepaMU BHYTPEHHEH KaHaBKH.

[@ur.16] @ur.16 mupencrasisier coOoil rpaduKk, TNOKA3bIBAKIIMIA yrojl I[OBOPOTA
3arIeunKa Uil Pa3InYHbIX 3TANOB HArpy3KH B JBYX HCIBITbIBAEMbIX oOpasmax Nel2 u Nel7 ¢
pa3sHBIMU OCEBBIMU pa3MepaMU BHYTPEHHE!N KaHABKH.

[@ur.17] @ur.17 mnupencrasisier coboil rpaduk, MOKA3BIBAIOIIUN Yroj TOBOPOTA
3arieunKa Uil Pa3NInYHbIX 3TANOB HArpy3KH B JABYX HMCIBITbIBaEMbIX oOpasmax Nel3 u Nel8 ¢
pa3sHBIMH OCEBBIMU pPa3MepaMU BHYTPEHHEN KaHABKH.

[@ur.18] @ur.18 mnpencrasisier coboil rpaduKk, NOKA3bIBAIOIIMIA yroj I[OBOPOTA
3aryieunka Ui Pa3NInYHbIX 3TANOB HArPY3KM B JBYX HCHbIThIBaeMbIXx oOpasiax Nel4 u Nel9 ¢
pPa3sHBIMH OCEBBIMU Pa3MepaMU BHYTPEHHEN KaHABKH.

[@ur.19] ©®ur.19 mnpencrasnsier coboit rpaduk, MOKA3bIBAIOIIKUN Yrojl MOBOPOTA
3amyieurKa Uil Pa3JInYHbIX 3TANOB HArPY3KU B JABYX HMCIBITbIBAeMbIX oOpasmax NelS u Ne20 ¢
Pa3HBIMH OCEBBIMU pa3MepaMU BHYTPEHHEH KaHaBKH.

BAPUAHTbBI OCYILECTBJIEHUA V1A BBITIOJITHEHWA U30BPETEHU A

[0035] Pe3bpbOoBoe coenMHEHHWE COMIACHO HACTOSIIEMY BapHAHTY OCYIIECTBIICHUS
BKJIFOUAET TpyOUaThlii HUNNeNnb U TpyouaTyro Mmydty. Hunmens u Mmydra CBUHUMBAIOTCS, KOTAA
HUMIETh BBUHUMBAETCA B MydTy. Hunmens npeaycMoTpeH Ha KOHIE TpyObl MepBOM TPyOsl, a
My(Ta peaycMoTpeHa Ha KOHIE TpyObl BTOpoi TpyOsl. IlepBas TpyOa MoxkeT OBITh AITHHHOM
TpyOOH, Takoi kak TpyOa mis HedTsHON ckBakuHBI. BTopas Tpyba Moxer ObITh AJIMHHON
TpyOOH, Takoil kak TpyOa s HEPTSIHOW CKBAKUHBI, WJIM COEAMHUTENbHOW My(QpTOH aus
coennHeHUs1 NIMHHbIX TpyO. Tpyba nnsg HepTsIHONH CKBAXMHBI W COEAMHUTENbHAas My(dTta
OOBIYHO H3rOTABIMBAIOTCS W3 CTAJH, AJbTEPHATHBHO, OHH MOTYT OBITh H3TOTOBJIEHBI W3
METaJuIa, TAKOrO KaK HEP>KaBEOLIasl CTaJIb UJIH CIUIAB HA OCHOBE HUKEJIS.

[0036] Humnmenb MOXKeT BKJIFOYATh KOMIUIEKT HapPY>KHOU pe3bObl, UMEIOIIUN BHY TPEHHHIM
pe3p0OBOI y4acTOK M BHEINHHUI pe3bOOBOH y4acTOK, pa3HECEHHbIe APYr OT Apyra B OCEBOM
HaNpaBJIEHUH, U TOBEPXHOCTb IPOMEXKYTOUHOIO 3aIUleyuKa, MPEefyCMOTPEHHYID MEXIY

BHYTPEHHUM pe3bOOBBIM YYaCTKOM M BHEIIHUM pPe3bOOBBIM YYaCTKOM HApyKHOH pe3bOBbl.
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IIpenmoyTuTenbHO, KaKIABIH W3 BHYTPEHHErO M BHEINHETO Pe3bOOBBIX YUACTKOB OOpa3OBaHbI
Cy’KuBarowieics: pe3pooil. BHyTpeHHUH pe3p0oBOi y4aCTOK MOXKET OBITh PACTIONIOKEH bl K
KOHIy TPyOBl, 4eM BHEIIHUI pe3pOoBoll ydacTok. IIpenmoururensHo, oOpasyromias CysKeHUe
CY’>KUBAIOLIEHCsT pe3bObl, COCTAaBJSIFOIIEH BHYTPEHHUH pe3bOOBOM Y4YacCTOK, pPacIOIOXKeHa
pamuanbHO BHYTPb OOpa3yroLIeH Cy:KeHHe CyKHBAOLIEHCs pe3bObl, COCTaBISIOLICH BHEIIHUIN
pe3bOoBOi yuacTok. ITOBEPXHOCTH MPOMEKYTOYHOIO 3aljieyrka MOXKeT ObITb o0pa3oBaHa
CTOPOHOH CTYNEHYaTOro y4acTKa, OOpa3OBaHHOIO y4YacTKOM BHeIIHell mnepudepuy Hummesns,
PACTIONIOKEHHBIM MEXJy BHYTPEHHHUM W BHEIIHUM pe3bOOBBIMH yudacTKamu. [IOBEpXHOCTH
MPOMEKYTOYHOTO 3aIlJIeYuKa MOKeT ObITh oOpamieHa K KOHLYy TpyObl Hummens. Kaxabii us
BHYTPEHHEr0 W BHEIIHEro pPe3bOOBBIX YYaCTKOB MOXKET MPEACTABISTh COOOMW, Hampumep,
TpanenueBUaIHy0 pe3bly, kpyriyio API pe3wOy, ynopuyr API pe3nOy wminu pe3pOy Tuma
JIACTOYKUH XBOCT.

[0037] My@Ta MOKET BKIIFOYAaTh KOMIUIEKT BHYTPEHHEH pe3bObl, UMEIOIINI BHYTPEHHUI
pe3pOOBOM y4aCTOK M BHEINHUI pe3bOOBOH Y4YacTOK, pa3HECEHHbIE OPYr OT Ipyra B OCEBOM
HAIMpaBJI€HUH, M MOBEPXHOCTb IPOMEKYTOYHOIO 3aIUIEYMKA, IPEAYCMOTPEHHYIO MEXAY
BHYTPEHHUM pPe3bOOBBIM Y4YaCTKOM M BHEIIHHUM pe3bOOBBIM y4YaCTKOM BHYTPEHHEH pe3bObl.
[IpennoyTHTeNbHO, KAKABIM U3 BHYTPEHHETO M BHEIIHEro pe3bOOBOro y4acTKOB BHYTPEHHEH
pe3bObl  00pa30oBaH CyKHUBAKOIICHCS Pe3b0Oi, JOMONHSIOMENR COOTBETCTBYIOIIUI OOWH W3
BHYTPEHHETO M BHEINHErO pe3bOOBBIX YUACTKOB HAapYXKHOW pe3bObl. BHyTpeHHHIT pe3pOoBoit
y4acCTOK BHYTPEHHEH pe3bObl HAXOMUTCS B 3aLEIUIEHUH C BHYTPEHHUM Pe3bOOBBIM yYaCTKOM
HApY>KHOU pe3bObl, KOrja COeANHEHHe CBUHYEHO. BHemHuil pe3spO0oBOH y4acTOK BHYTpEHHEH
pe3bObl HAXOAUTCS B 3ALETUICHUH C BHEIIHUM Pe3bOOBBIM yYaCTKOM Hapy>KHOW pe3bObl, Koraa
CoenMHeHne CBHUHYEHO. [lOBEpXHOCTh NPOMEXYTOYHOTO 3aIuiednka My(QTbl MOXeET ObITb
o0pa3oBaHa CTOPOHOM CTYNEHYaTOrO y4acTKa, OOpa3sOBaHHOH y4acTKOM BHeIIHeil nepudepun
My(TBI, PACIOIOKEHHBIM MEXAY BHYTPEHHUM U BHELIHUM Pe3bOOBBIMH YHaCTKAMH BHYTPEHHEH
pe3pObl. [TOBEpXHOCTD MPOMEKYTOUHOTO 3arjieunka My Thl oOpaleHa K KOHIy TpyObl My Thl U
oOpamieHa K  TOBEPXHOCTM  NPOMEKYTOYHOrO  3aruiednka  Hummnens.  [ToBepXHOCTb
MPOMEKYTOYHOTO 3aIjIeuuKa My()Thl HAXOJUTCS B KOHTAKTE C TOBEPXHOCTHIO MPOMEKYTOYHOTO
3amjiedynKa HUNONENs, KOrja COEOWHEHHE CBHHYEHO, MPU 3TOM OSTH IOBEPXHOCTHU
NPOMEKYTOYHOIO 3aruieyrka (YHKUMOHHPYIOT KakK 3aIUICYMKH U Mepeadd KpPYyTSILIEero
MomeHTa. Kakaplli M3 BHYTPEHHErO M BHEINHErO Pe3bOOBBIX YYaCTKOB BHYTPEHHEH pe3bObI
MOeT ObITb, HampuMep, TparenueBHIHONW pe3pOoll, kpyriaoi API peswsboii, ynoproii API
pe3p0oit miu pe3bOoii THIA TACTOYKHH XBOCT, TOTIOJHSOLIEH COOTBETCTBYIOLINI BHYTPEHHUN U
BHEITHUI Pe3b0OBON Y4aCTOK HAPYKHOU Pe3bObL.

[0038] IloBepXHOCTb MPOMEKYTOUHOI'O 3aIUICYHKA KaKAOTO W3 HUMNMNENS W My(QThI
MOJKeT OBITh MPEICTABIEHA IJIOCKOCTHIO, MEPIIEHANKYIAPHONH OCHU TPYOBL, WM Cy)KaroLIencs
IUIOCKOCTBIO, HAKJIOHEHHOW OT TaKOW NEepPHeHIUKYJSIPHOW IUIOCKOCTH, Kak O0O3HAudaercs B
MPOJOJIBHOM CEYEHUU.

[0039] IlpenmouTurenbHO, HAa BHEIIHeW mnepuepur HUMIENs MOXET ObITh

npeayCMOTpE€HA BHYTPCHHAA YIUIOTHAKOIIAA IMOBEPXHOCTh HUMIIC]ISA, PACIIONIONKEHHAS AAJIbIIC K
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KOHIY TpyObI MepBoii TPyOBbl, YeM BHYTPEHHUH pPe3bOOBOI y4aCTOK HHMIIIENS, U MOXKET OBITh
NPeAyCMOTPEHA BHYTPEHHSS VIUIOTHSIOLIAs MOBEPXHOCTb My(Thl Ha BHYTpPeHHEH mnepudepuu
My(ThI, paCIOJIOKEHHAs Jajblle K LEHTPY TPyObl BTOPOI TPyObl, YeM BHYTPEHHMH pe3b0OBOIi
y4acTOK My(Tbl, U BBIIOJHEHHAas C BO3MOKHOCTBIO B3aUMOJEHCTBUA C BHYTpPEHHEH
VIUIOTHSIOIIEH IOBEPXHOCTBIO HUIINENs, KOIAa COeAuHEeHHe CBHHYeHO. [IpenmodtutensHO,
BHEIIHss YIUIOTHSIOWIAsE TOBEPXHOCTh HUIIIENs] MOXET ObITh NpeayCMOTPeHa Ha BHELIHEH
nepudeprn HUNMENs], PACIOJIOKEHHONW Aajblie K LeHTPY TPyOb! nmepBoil TpyObl, 4eM BHEIIHHH
pe3bOOBOM Y4aCTOK HUMIMENs, & BHELIHsISI YIJIOTHSIOMAs MOBEPXHOCTh My(ThI MOXKET OBITh
NpPeAyCMOTPEHA Ha BHYTpeHHeH nepudepun MypThl, pacroOKEHHOH Aaibile K KOHLY TPyObl
BTOPOW TPyOBbI, YeM BHEINHUI pe3bOOBOM Y4acTOK MYy(THI, U BBINIOJHEHA C BO3MOKHOCTHIO
B3aUMOJIEHCTBUSI C BHEIIHEH VIUIOTHSIOLIEH MOBEPXHOCTBIO HHUIIIENS, KOTAA COEAHHEHHUE
CBUHUEHO. B 1pyrux peanusaumsx, Kakgash W3 BHYTPEHHUX YIUIOTHSIOIIUX TOBEPXHOCTEH
HUMIETST 1 My(QThl MOKET OBITh PaCIONOKEHA MEXKAY BHYTPEHHHM Pe3bOOBBIM YYACTKOM H
MOBEPXHOCTBIO TMPOMEKYTOUHOTO 3aruieunka. B Ipyrux peanuzauusx Kakgash M3 BHEIIHHX
YIUIOTHSIFOIINX TIOBEPXHOCTEH HUMMENS U My(ThI MOJKET OBITh PACHOJIOKEHAa MEXAY BHEIIHUM
pe3bOOBBIM YYACTKOM M TMOBEPXHOCTBIO MPOMEXKYTOYHOrO 3ariednka. OJHO WM HECKOJIbKO
TAKUX YIUIOTHEHUH MOTYT OBITh MPEAyCMOTPEHBI B PA3HBIX MECTAaX, KaK OINpPEIEeIeHO BIOJb
HampaBJIeHUus1 OCH TPyObl, B ciiydae Ooyiee 4eM OJHOTrO YIUIOTHEHHS, B 3aBUCHMOCTH OT
TpeOyeMoil repMETHYHOCTH M KOHCTPYKLIIMU COEAMHEHUs], W Takas YIUIOTHSIOIAs MOBEPXHOCTh
MO3KET BOOOIIEe He ObITh MPEIYCMOTPEHA BO BCEX PeajM3alusiX, KOTOpPbIe He TPeOYIT OOIbIIOM
rePMETUYHOCTH.

[0040] TIIpeamoyTHTENnbHO, TOCTE 3aBEPLICHHS] CBUHYMBAHUS HUIIETST U My(QThI,
OIOPHBIE CTOPOHBI BHYTPEHHErO pPe3bOOBOTO yHacTKa HAPY)KHOW pe3bObl M BHYTPEHHErO
pe3b0OBOro y4acTka BHYTPEHHEW pe3bObl HaXOIsTCS B KOHTAKTe IPYr C JAPYrOM, OIOPHbIE
CTOPOHBI BHEIIHETro pe3b00BOro y4acTka HApPYKHOH pe3bObl M BHEIIHEro pe3b00BOro ydacTka
BHYTPEHHEH pe3bObl HaXOISITCS B KOHTAKTE APYr C APYTOM, MEXKIY 3aKJIAQAHBIMH CTOPOHAMH
BHYTPEHHETr0 pe3b00OBOro y4acTka HapyKHOH pe3bObl M BHYTPEHHEro pe3b0OBOro ydacTKa
BHYTpEHHel pe3pObl 00pa3oBaH 3a30p, W 3a30p OOpa3oBaH MEXIY 3aKJIAAHBIMH CTOPOHAMH
BHEIIHETO pe3b0OBOrO y4yacTKa Hapy)KHOH pe3pObl M BHEIIHEro pe3b0OBOro  ydacTka
BHYTpPEHHEH pe3bObl.

[0041] IIpenmodtuTenbHO, pa3Mep 3a3opa, OOPA3OBAHHOTO MEXKIY 3aKJIQTHBIMU
CTOPOHAMH BHYTPEHHEro pe3b0OBOro ydacTka Hapy)KHOH pe3pObl U BHYTPEHHETO pe3bOOBOroO
y4acTKa BHYTPEHHEH pe3bObl SBISIETCS OIMHAKOBBIM IO BCEMY AHMANA30HY 3aLETUICHUS] MEKAY
BHYTPEHHUMH pPe3bOOBBIMU yYaCTKaMH;, B KaueCTBE AJbTEPHATUBBI, B HEOOJBIIOM IHAMA30HE
MOJKET TPUCYTCTBOBaTH Oombiuuii 3a3op. IlpeamoururensHO, pasmep 3a30pa, 0OpPa3OBAHHOTO
MEXKIY 3aKJIQTHBIMH CTOPOHAMH BHEIIHErO pe3b00BOr0 yuacTKa Hapy>KHOW pe3bObl U BHEITHETO
pe3pOOBOro y4acTka BHYTPEHHEH pe3bObl SBISETCS OIMHAKOBBIM IO BCEMY JAHMANa3OHY
3aleTUICHNs] MEXAy BHEUIHMMU pPe3bOOBBIMH Y4YacTKaAMM; B KaueCTBE aJbTEPHATUBBI, B
HeOOJIBIIIOM AHMana3oHe MOXET MPUCYTCTBOBaTh Oonbwnil 3a3op. IlpenmoururensHO, pasmep

3a30pa, OOpa30BAHHOTO MEXAY 3aKJIaAHBIMU CTOPOHAMHU BHYTPEHHErO pe3bO0BOro ydacTka
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HApY>KHOU pe3pObl M BHYTPEHHEro pe3bOOBOro y4acTka BHYTPEHHEH pe3bObl paBeH pa3mepy
3a30pa, OOpa30BAHHOTO MEXAY 3aKJAJAHBIMM CTOPOHAMH BHEIIHEro pe3b0OBOro ydacTKa
HapY>KHOU pe3bObl U BHELTHETO Pe3b00BOr0 Y4acTKa BHYTPEHHEH pe3bObl.

[0042] TIlpenmouTuTenpHO, 3a30p, OOpa3OBAHHBIM MeEXIy 3aKJIaJHBIMU CTOPOHAMH
BHYTPEHHUX Pe3bOOBBIX YYaCTKOB HAPY KHOM pe3bObl U BHYTPEHHEW pe3bObl MOCie 3aBepIIeHIUS
CBHHUYMBAHMS, UMEET TAKyI BEJIUYMHY, YTO IPH MPUIOKEHUH 33JaHHOW OCEBON CKUMAroLIeh
Harpy3KH, MEHbIIEH, 4eM MpeneibHas CKUMAIOIIas Harpy3ka HUMIeENs W My(Tbl, HHIIENb U
My(dra nehopMUPYIOTCS TakUM OOpa3oM, YTO 3aKJIagHble CTOPOHBI BHYTPEHHHX Pe3bOOBBIX
YYaCTKOB HApYKHOH pe3bObl M BHYTPEHHEH pe3bObl HAUMHAKOT KOHTAKTUPOBATh, YTOOBI HECTH
YacThb OCEBOH CXKMMAIOIIEH HArpy3KH. 3aKJIaJHble CTOPOHBI BHYTPEHHHUX PE3bOOBBIX YYaCTKOB
MOTYT KOHTAKTHPOBATh PAa3JIMYHBIMH CHOCOOAMH B TO BpeMs, KOrZa OHH HAYHUHAKOT
KOHTAKTUPOBAaTh, KOHTAKT MOXKET HAYMHATHCS B 3aJaHHOM MECT€ Ha BHYTPEHHHUX Pe3bOOBBIX
y4acTKax, KaK OIpPENeNIeHO BIOJIb HAMPABJICHUS OCH TPYOBI, M IUIOI[A/lb KOHTAKTa MEXIY
3aKJAIHBIMH CTOPOHAMH MOJKET MOCTENEHHO pACIIUPSTBCA 1O Mepe YBEJIWYEeHUS OCEBOH
C)KMMArOIIeH Harpy3KH, MM BCE 3aKJIaJHble CTOPOHBI BHYTPEHHHUX PE3bOOBBIX YYACTKOB MOTYT
HAa4aTh KOHTAKTHPOBATH OJHOBPEMEHHO.

[0043] IlpenmouTuTenbHO, 3a30p, OOpa30BAaHHBIA MEXIY 3aKJIaJHBIMH CTOPOHAMH
BHEIIHUX PE3bOOBBIX yYaCTKOB HAapYKHOH pe3bObl M BHYTPEHHEW pe3bObl MOCie 3aBEPLICHUS
CBUHYMBAHMS, NMEET TAKyK BEJIUYMHY, YTO INPH MPUIOKEHUH 33JaHHOW OCEBOH CXKUMAIOLIEH
Harpy3kH, MEHbIIEH, YeM TpenenbHas CKUMAroINas Harpy3ka HHUMIeNs U My(QTbl, HUNIENb U
mypra nepopmMupyroTCs TakuM OOpa3oM, UYTO 3aKJIagHble CTOPOHBI BHEIIHUX Pe3bOOBBIX
YYacCTKOB HapY>KHOH pe3bObl U BHYTPEHHEH pe3bObl HAUMHAKOT KOHTAKTUPOBATh C TEM, YTOOBI
HECTH 4YaCTh OCEBOHW CKMMAIOLIeH HArpy3kH. 3akjafHble CTOPOHBI BHELIHHX pPe3bOOBBIX
Y4aCTKOB MOTYT KOHTaKTHPOBAaTh PA3JIMYHBIMU CHOCOOAMHU B TO BpeMs, KOTJa OHH HAYHHAIOT
KOHTaKTHPOBAaTh, KOHTAKT MOXXET HAYMHATHCS B 3aJaHHOM MECT€ Ha BHELIHUX pPe3bOOBBIX
y4acTKaX, Kak OINpeNeNieHO BIOJIb HAMPAaBJICHUS OCH TPYObl, W IUIOIAJb KOHTAKTa MEKAY
3aKJAHBIMH CTOPOHAMH MOJKET MOCTENEHHO pPACUIMPSThCS IO Mepe YBEJIHYEHHs OCEBOU
C)KMMArOIIeH Harpy3KH, WM BCE 3aKJIaHble CTOPOHBI BHEIIHUX PE3bOOBBIX yYaCTKOB MOTYT
HauaTh KOHTAKTUPOBaTh ONHOBpeMeHHO. (OceBas CXKHUMAKOLIas HArpy3ka, IpPH KOTOPOM
3aKJaJHbIE CTOPOHBI BHEINHHX pPE3bOOBBIX YYACTKOB HAYMHAIOT KOHTAKTHPOBATb, MOXKET
OTJINYATLCS OT OCEBOU CIKUMAIOIEH HAarpy3KH, IPU KOTOPOH 3aKJIaJHble CTOPOHBI BHYTPEHHUX
pe3bOOBBIX YHACTKOB HAUMHAKOT KOHTAKTHPOBATD.

[0044] TIpenmoytuTeapbHO, Pe3bOOBOE COEAMHEHUME IJisi TPYO COTJIACHO HACTOSIIEMY
U300pPETEHUIO YIOBIETBOPSET CIEAYIOIeMy BhipakeHHO (1):

G<0,12+Dshxtanl1® ... (1).

rae G mpencrasnser coOoil pazmep 3a3opa, OOpPa3OBAHHOIO MEXAY 3aKJIaJHBIMU
CTOPOHAMH Hapy>KHOH pe3bObl W BHYTPEHHEW pe3bObl NOCJTE 3aBEPIIEHHs] CBUHYMBAHUS,
U3MEPEHHOr0 B HampasleHMH ocu TpyObl, a Dsh mpencrasmser coboil paccrosiHue Mexmy
paguaNbHO BHEIIHUM KPaeM MOBEPXHOCTH MPOMEKYTOUHOrO 3aIIEUNKa HUIIENSA U PajiuajIbHO

BHYTPEHHUM KpaeM IOBEPXHOCTU MPOMEKYTOYHOIO 3aruieunka MyQpThl Kak OO0O3Ha4aeTcsi B



13

NPOJOJBHOM  CEUYEHMHM  IIOCJIE€  3aBepuieHust  cBuHUMBaHuA.  HMcnonb3yemblll  371€Ch
pa3mep/m3MepeHue 3a3opa, OOpPA30BAHHOTO MEXKAY 3aKJAQAHBIMH CTOPOHAMHM, O3HAYaeT
pa3Mep/M3MepeHne HAUMEHBLIEr0 yd4acTka 3a30pa, OOpa30BaHHOTO MEXAY 3aKIaJHbIMU
cropoHamu. Ecnu pasmep 3a3opa, 0Opa3oBaHHOTO MEXAY 3aKJIaJHBIMH CTOPOHAMH BHYTPEHHHUX
pe3bOOBBIX YYAaCTKOB OTJIMYAETCS OT pa3Mepa 3a30pa, OOpa3sOBAaHHOTO MEXKIY 3aKJIaJHBIMH
CTOPOHAMH BHELIHHUX Pe3bOOBBIX YU4AaCTKOB, MEHBILINH M3 HUX JAeT pa3Mep/U3MepeHue «3a3opa,
00pa30BaHHOTO MEXIY 3aKJIaAHBIMU CTOPOHAMHU HAPY)KHOW M BHYTpeHHeH pe3pO». BHemrHuit
nepudepuiiHbli Kpail TMOBEPXHOCTH MPOMEKYTOYHOrO 3aIjIeYHKa HUMMENs W BHYTPEHHHUH
nepudepuiHbIi Kpail MOBEPXHOCTH MPOMEKYTOYHOTO 3aIUICYHKa MY(QThI, MPENNOYTHTEIBHO,
NPEACTABISIIOT COOOH MpaBWJIbHBIA Kpyr, U ypaBHeHue (1) MOXKeT yHOBJIETBOPATHCS B
COCTOSIHUH, KOT'JIa HUTITIENb U My(Ta SIBJISIFOTCS MPABUIIBHO CKPETIJICHHBIMU 0€3 CKaTHsl.

[0045] IIpeanouTuTenbHO, OCEBOE PACCTOSIHUE MEXy MECTOM, B KOTOPOM HAauHMHAETCs
KOHTaKT MEKAY 3aKJIaJHBIMH CTOPOHAMH BHYTPEHHHX Pe3bOOBBIX YUACTKOB H3-32 MPUIIOKEHUS
33JaHHOM  OCEBOM CXKUMAKOILIEH Harpy3ky, C OJHOH CTOPOHBL, U MOBEPXHOCTSIMHU
MIPOMEKYTOYHOTO 3aIlIeUrKa, ¢ IPyroi croponsl, odosnaueHHoe TL1, cocrasmsier ot 0,8 mo 1,2
pasa, a 6onee npeanoururenbHo, oT 0,9 o 1,1 pasza oceBoro paccrosiust TL2 Mexxay MecToM, B
KOTOPOM HAaYMHAETCSI KOHTAKT MEXy 3aKJIaIHBIMH CTOPOHAMH BHELIHHX PE3bOOBBIX yYaCTKOB
U3-3a TPWIOXKEHUs 3aJaHHOM OCEBOM CHXKUMAKOLIEH HAarpy3kd, C OJHOH CTOPOHBL, U
MOBEPXHOCTSIMH IIPOMEXKYTOYHOTO 3aIlieuyuka, C APYrod CTOPOHBL. JTO obecrnednBaeT
OIHOPOIHOCTb MEXAY BEJTMUYUHON OTHOCHUTEJIBHOIO CMELIEHHUS T€X YYaCTKOB 3aKJIaJHBIX CTOPOH
BHYTPEHHUX DPE3bOOBBIX YYACTKOB, KOTOPblE HAYMHAIOT KOHTAaKTUPOBaTh M3-3a Aedopmanuu
ckatus (T.e. BEJIWYMHON YMEHBbIIEHHUs pa3Mepa 3a30pa), ¢ OJHOW CTOPOHBI, M BEIUYHHOH
OTHOCHUTEJIBHOTO CMELICHUS TeX YYaCTKOB 3aKJIQJHBIX CTOPOH BHEIIHUX Pe3bOOBBIX YYaCTKOB,
KOTOpbIe HAYMHAIOT KOHTAKTUPOBATh H3-3a Ae(OpPMALMHM CXKATHUS, C APYroH CTOPOHBL ITO
obecrieunBaeT OAHOPOIHOCTb MEXKAY OCEBOH CKUMAIOLIEH Harpy3KOH, MPH KOTOPOH HAYMHAETCS
KOHTaKT MEKy 3aKJIAAHBIMH CTOPOHAMU BHYTPEHHHUX PE3bOOBBIX YUACTKOB, C OHOW CTOPOHBI,
U OCEBOM CXKHMMAIOIIEN Harpy3KOu, MpU KOTOPOW HAUYMHAETCS KOHTAKT MEXAY 3aKJIaJHBIMHU
CTOPOHAMHM BHEIHUX Pe3bOOBBIX YUACTKOB, C IPYTOH CTOPOHBI.

[0046] Pa3smep G 3a3opa, 0Opa3OBAaHHOTO MEKIY 3aKJIAJAHBIMH CTOPOHAMH HAPY>KHOMU
pe3pObl U BHYTpEeHHEH pe3pObl NOCIe 3aBEPLICHNs] CBUHYMBAHUS, KAK U3MEPEHO B HAIPABJICHUU
ocu TpyObI, MOkeT ObITh, Hampumep, He Oonee, yem 0,15 mm. B Takux peanmzanmsx, B
UHTETPAIbHOM pPe3b0OBOM COENMHEHHH ISl TPYO € MEepBOM M BTOPOH TpyOamM, WMEOIIMMHU
BHelTHHe nuametrpbl He MeHee 180 MM u meHee 380 MM, a Ooyiee MPEANOYTUTENILHO, HE MEHEe
240 MM u Mmenee 360 MM, 3aKkJiaaHbIE CTOPOHBI HAPYKHOW M BHYTPEHHEW pe3pd HauWHaer
KOHTaKTUPOBaTh 1O TOrO, KakK Yroj IOBOPOTa 3aIljleudka MPOMEXKYTOUYHBIX 3aIllJIeYUKOB
IIPEBBICUT 1°.

[0047] ns mpenoTBpalleHus 3aedaHuss BO BpeMsl CBUHUYMBAHUS, MPEATIOYTUTEIBHO,
4yro0BI pasmep G 3a30pa, 0Opa30BAaHHOTO MEXY 3aKJIAAHBIMH CTOPOHAMH HAPY>KHOH pe3bObl U
BHYTPEHHEH pe3b0bl OCiIe 3aBepIIeHHs] CBUHYMBAHNS, U3MEPEHHBII B HAIIPABICHUH OCH TPYOBI,

obu1 He MeHee 0,06 MM.
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[0048] IlpennoyTUTENbHO, HUNMENb BKIOYAE€T YIUIOTHSIOIIYKD  IOBEPXHOCTD,
pACIIONIOKEHHYIO Jajiblleé K KOHIy HHUMIENs, 4YeM Hapy)kHas pe3bOa (T.e. BHYTPEHHIOIO
VIUIOTHSIIOIIYIO TIOBEPXHOCTh HHUIMNENs), My(Ta BKIIOYAET YIUIOTHSAIOIIYIO IOBEPXHOCTD,
BBIMIOJTHEHHYKO C BO3MOKHOCTBIO KOHTAKTa C YIUJIOTHSIOLIEH MOBEPXHOCTBIO HUIMIMENs, KOrna
COEAVHEHHE CBUHYEHO (T.€. BHYTPEHHIOIO VIUIOTHSAIOLIYIO IIOBEPXHOCTb My(]ThI), Hu
BHYTPEHHIOIO KaHABKYy, IPEIyCMOTPEHHYIO B ITOJIOKEHUU HA BHYTpeHHeW mepudepun MyQTsl
MEKy YIUIOTHSIOIIEH MOBEPXHOCTBIO M BHYTPEHHEH pe3b0ol My(Thl, MPOAOIIKAIOMIYIOCS IO
OKPY>KHOCTH, IPH 3TOM BHYTPEHH:SI KaHABKA BBIMOJHEHA C BO3MOXKHOCTBIO Pa3MELIeHUs YacTU
HApPY>KHOW pe3bObl HUMMENs, KOTAa COeNWHEHHE CBHHYEHO, U BHYTPEHHSS] KaHABKA HMEET
HIDKHIOK) 4YacTh KAaHABKH C OCEBOM ILIMPHUHOHN, MEHbIIEH, 4YeM YIBOEHHBIH Inar pe3bObl
BHYTPEHHETO pPe3bOOBOr0 y4yacTKa HApyKHOH pe3pObl. B Takux peanu3auusx, MOCKOJBbKY
BHYTPEHHSS KaHaBKa, MPEeNyCMOTPEHHAs MEXAY YIUIOTHSIOLIEH MOBEPXHOCTHIO U BHYTPEHHUM
pe3bOOBBIM y4aCTKOM MY(TBL, CONEPKUT HYaCThb HAPYXKHOH pe3bObl HHIIENs, CTaOWJIbHAs
rePMETUYHOCTh O0ECIeUnBAETCS Ha’ke IOCIE€ MHOTOKPATHOTO MPUJIOKEHUS HAarpy3kH, Kak
onucaHo B IlaTeHTHOM nokyMeHTe 1. JIOMOTHUTENBHO, HUXKHUN Y4aCTOK BHYTPEHHEH KaHABKH,
B KOTOPOM CVINECTBYET KPUTHUYECKOE CEUeHHe My(Tbl, UMEET YMEHBIICHHYI JIHHY, TeM
CaMbIM YBEJIUYHBAsK )KECTKOCTDb Y4ACTKA My(PThI B KpUTHYECKOM CeUeHHH My(THI M BOJIM3H HETO,
TaKUM 00pa3oM yJydIlasi COPOTUBIIEHUE CXKATHUIO.

[0049] Kak o0cyxganoch BbIIIE, B JBYXCTYIEHYATOM pe3bOOBOM COEAMHEHUH,
UMEIOILIEM TIOBEPXHOCTH MPOMEXYTOUHOIO 3alljieudka, I[OBEPXHOCTH IPOMEXKYTOYHOTO
3aryieunka HUMMENs U My(QThl UMEIOT XapaKTePUCTHUKY, 3aKIIOYAIOLIYIOCS B TOM, 4TO yrou 6
IIOBOPOTA 3aIUIEYHUKA YBEJIUYMUBAECTCSA [0 MEPE YBEJIUYEHUs MPUIIOKEHHOM OCEBOM CXKUMAOLIEH
Harpy3ku. IIpenqnouturensHo, yron 6 moBopoTa 3aIjieunKa, IPU KOTOPOM 3aKJIaJAHbIE CTOPOHBI
HapyKHOH pe3bObl M BHYTPEHHEH pe3bObl HAYMHAIOT KOHTAKTUPOBATBH, YTOOBI HECTH YacTh
OCeBOH C)KMMaroIel Harpysku, coctasisier MeHee 1°. Takum oOpa3oM, 3axiafHble CTOPOHBI
HApPY>KHOW W BHYTPEHHEH pe3b0d HAYMHAIOT KOHTAKTHPOBATh JO TOTO, KaK MPHUpAIICHUE yria
MOBOPOTA 3aIlIeYHKa YBEJIWYHBAETCA 10 OINPENeNIEHHOTO YPOBHS, U 3aKJagHble CTOPOHBI
HAUYMHAIOT BOCIPUHMMATh 4YacTh OCEBOI CHKMMArOIIel Harpy3ky, TeM CaMbIM, MpeAoTBpalas
yroJi 6 MOBOPOTa 3aIUIEYHKa OT TOTO, YTOOBI CTaTh YPE3MEPHO OOJIBIINM.

[0050] [KoHCTpyKIUs pe3b00BOT0 CoequHEHUs i TPYO He(PTSAHOM CKBasKUHBI |

Ccbutasice Ha ¢ur.3, pe3b0oBoe coennHeHue ajisi TPyO HeTSHOW CKBAKHHBI COTJIACHO
HACTOSIIEMY BapHAHTY OCYLIECTBICHUs, OOO3HaueHHoe wudpoit 1, mpencrasuser coboii
pe3p00OBOE COEAMHEHHE HHTErPaJIbHOTO THIA, KOTOPOE BKIKOYAET TPyOUaThl HUMNMENb 2 U
TpyOuaTyro My(Ty 3, BEIOJHEHHYIO C BO3MOXKHOCTBIO OBITh HABHHYEHHOW HA HUIIENb 2, KOTIa
HUMIENb 2 BKpy4YnBaeTcsi B Hee. Hunmens 2 npenycMOTpeH Ha KOHIE TPyObl OHOH U3 EPBOM U
Bropoii TpyO T1 m T2 HepTIHOW CKBaXHHBI, COCJUHEHHBIX BMECTE, NpPUYEM 3Ta Tpyoda
obo3HaueHa kak T1, a mydra 3 mpengycmorpena Ha KoHLEe TpyOs! apyroit Tpyosl T2 HedTsaHOIM
CKBRXHHBI. B pacronokeHn#, B KOTOPOM HHIIENb 2 Ha KOHHIE TpyObl mepsoil TpyOnr T1
He(TAHOI CKBaXMHBI BCTaBleH B My({Ty 3 Ha KoHUIE TpyObl BTOpoil TpyObl T2 HedTsHOMN

CKBAXKHMHBI, YTOOBI MaKCHMAJIbHO YBEJIMYUTh TOJILIUHY CTEHKH TPyObl HHUMmens 2 U MypTsl 3,
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koHel[ TpyObr, TpyObl T1 HepTAHOW CKBaKMHBI, KOTOPBIH IOJPKEH BKJIKOYATh HUIIENb 2,
o0xumaetcst, a TpyOHbIH KoHel TpyOrl T2 HeQTAHON CKBaKMHBI, KOTOPBIM JOJDKEH BKIIOYATh
MyQTy 3, pa3BajblOBBIBAETCS, U KaKAast U3 TPYO MoABepraercsi ooperieTke nocie o0kaTHs Ui
Pa3BaJIBLIOBKH JUIS OJMYYEeHUs HUMMENS 2 U My(QThI 3.

[0051] Ha BHemneit nepudepun HAMIENS 2 MPeayCMOTPEHbI, HAUYUHASL OT LEHTPa TPYOBI
nepsoii TpyOs! T1 HedTsAHON CKBakuHBI (T.€. cieBa Ha (Ur.3) MO HANPABICHUIO K KOHIY TPYOBI
(T.e. BIpaBO Ha (Ur.3): BHEMIHAA YIUIOTHAIOINAS MOBEPXHOCTh 21 HUIIENs], BHEIIHsSI KaHABKa
22, BHEIIHHUH pe3b0OBOI yuacTok 23, 0Opa3oBaHHBIN Cy:KUBAKOIIEHCsS pe3bOol, ydacTok 24 6e3
pe3bObl, UMEIOIIHIH BHEIHIOK Mepu(epHitHyI0 MOBEPXHOCTD, MPHJIETAIOLIYIO K BIIAJUHE Pe3bObI
BHEINHEr0 pPe3bOOBOr0 y4yacTka 23, CTYNEHYAThI YYacTOK, BKJIFOUAOLIMHA TOBEPXHOCTH 25
NPOMEKYTOYHOTO  3aIjIeyuka, y4acToKk 26 0e3 pe3pObl, BKIIOYAOIIMNA  BHEIIHIOKO
nepuepuiiHy0 MOBEPXHOCTh, MPIJIETAIOLIYI0 K BEPLIMHE pPe3bObl BHYTPEHHErO pPe3bOOBOrO
ydacTka 27, BHYTPEHHHH pe3bOOBON y4dacTok 27, 0Opa3OBaHHBIA Cy)KUBAIOIIEHCS pe3bOoH,
UMEIIell MEHbIINH JuaMeTp, 4YeM BHEIIHUH pe3b0oBOH ydacTok 23, W BHYTPEHHS
YIUIOTHSIIOIIAsE TOBEPXHOCTh 28 Humnmens. BHemHnit M BHyTpeHHNH pe3bOoBbIe yHacTku 23 u 27
BMeCTe O0Pa3yIOT HAPYKHYIO pe3b0y C IBYXCTYINEHUATONH KOHCTPYKIHEH Pe3bOBl.

[0052] Ha BHyTpenHel nepudepun MydThl 3 MpenyCcMOTPEHbl, HAYMHAs OT KOHLIA TPYOBI
BTOpOH TpyOB! T2 HEe(TAHON CKBAXXHHBI (T.€. CiieBa Ha (Ur.3) MO HANPABJIECHUIO K LIEHTPY TPYOBI
(T.e. BrIpaBo Ha (ur.3): BHELUIHsSI YILIOTHSIOMAsA OBEPXHOCT 31 My(Thl, BHEUTHHHA pe3b00BOI
y4acTok 32, oOpa3oBaHHBIM CyXHMBaroLlelcs pe3bOoi, ydacTok 33 Oe3 pe3bObl, UMeErImuit
BHYTPEHHIOI NepU(PEPUIHYIO MOBEPXHOCTb, INPHJIETAIOLIYI0 K BEPIIMHE pPe3bObl BHELIHETO

pe3p0oBOro  ydactka 32, CTYHEHYaThli y4aCTOK, BKIIOYAIOIIMHA  TMOBEPXHOCTh 34

>
INPOMEXYTOYHOIO 3aIUICYMKa, y4acTOK 35 0Oe3 pe3pObl, NMpuieralouyii K BIAAWHE pPe3bObl
BHYTPEHHEro pe3b0OBOro yd4actka 36, BHYTPEHHHH pe3bOOBOH ydacTOK 36, oOpasoBaHHBIN
CYKMBAIOLIEHCs pe3b0O0ii, MMEIOLel MEHbLINI AUaMeTp, YeM BHELIHUI pe3bOOBOH ydacTok 32,
BHYTPEHHSISl KaHaBKa 37, U BHYTPEHHsISI YIJIOTHSIOINAs MOBEPXHOCTh 38 mMydThl. BHemHuii m
BHYTPEHHUIN pe3bOOBble ydacTku 32 W 36 BMecTe OOpasyrOT BHYTPEHHIOW pe3bly ¢
IBYXCTYTIEHYATON KOHCTPYKIHEH pe3bOblL.

[0053] Korma mummens 2 3aTsiruBaeTcst B My(pTy 3, MOBEpXHOCTh 25 MPOMEKYTOYHOTO
3aIIeunKa HUMIENS 2 KOHTAKTUPYET ¢ MOBEPXHOCTHIO 34 MPOMEKYTOUHOTO 3arjieuyuKa My(pTsl
3. KpyTamuii MOMEHT CBHHUMBAaHUsS B 3TOT MOMEHT WHOIZIAa TaKXe Ha3bIBAIOT KPYTSILIHUM
MOMEHTOM Ha 3aruieduke. IIpu JONMONHUTENBPHOM 3aTATMBaHWU Hummens 2 B mydre 3
CKOJIB3SIIMI KOHTAKT MEXKAY MOBEPXHOCTAMU 25 U 34 MpOMEXKYTOYHOIO 3aIJIEYUKA BBI3BIBAET
OBICTpOE yBENMUEHUE KPYTSALIEr0 MOMEHTa CBUHUMBAHUS. TakuMm 00pa3oM, MOBEPXHOCTH 25 U
34 mpOMEKYTOYHOrO 3aruieunka (PYHKIHOHUPYIOT KaK 3aIUIeUUKd Ul Tepetadd KPYTSIIEero
momeHTa. [loBepxHocTu 25 u 34 mMpPOMEKYTOYHOTO 3aIlIeurKa WU OJHU3JIeKalIfe YYacTKH
W/WIM HaPY)KHAS/BHYTPEHHS PE3bObl Pa3pYLIAIOTCS, KOTZA KPYTALIUI MOMEHT 3aTATHBAHUS
IIPEBBIIAET COOTBETCTBYIOLIME KPYTSIIME MOMEHTBl Ha Ipefesie TeKy4deCTH, W KpPYTSIIUH
MOMEHT 3aTSATMBaHUS OOJbIe HE YBEJIWYMBAETCS, AaXkKe KOIAa YBEIMYUBAETCS BEJIMYHMHA

MOBOPOTa MPU 3aTATHBAHUU. CJ'IeI[OBaTeJ'IbHO, CBHHYHUBAHUEC JOJIKHO OBITh 3aBCPLUICHO OO0 TOrO,
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KaK KPYTSIIUA MOMEHT 3aTSITMBaHUsl AOCTUTHET KPYTSIIEro MOMEHTA Ha NPEAese TEKYUeCTH.

[0054] B pe3pboBOM coemuHeHWH 1, MOCie 3aBEpPIICHUs CBUHYMBAHUS, 3aKJIQTHBIC
CTOPOHBI BHELTHETO Pe3b00BOro yyacTka 23 HapysKHOW pe3bObl U BHEIIHETO Pe3b00BOro y4acTka
32 BHyTpeHHeH pe3bObl HAXOAATCA B KOHTAKTE IPYr C JPYroM, M 3aKJaJHble CTOPOHBI
BHYTPEHHEr0 pe3b00BOro ydacTka 27 Hapy»KHOH pe3bObl U BHYTPEHHETO Pe3bOOBOro yyacTka 36
BHYTpEHHEH pe3bObl HAXOMSTCS B KOHTAKTE APYT C APYroM. JlOMONHUTEIBHO, TTOCIIE 3aBEPLISHUS
CBHHYMBaHUs oOpasyercss HeOonbimod 3a30p G Mexay 3akiIagHbIMA CTOPOHAMH BHELIHErO
pe3b0OBOro y4yacTka 23 Hapy>KHOUM pe3bObl U BHEIIHEr0 Pe3bOOBOro ydacTka 32 BHYTpPEHHEH
pe3bOBbl, a Takxke HebobLIol 3a30p G 00pazyercst Mexy 3aKJIaJHbIMUA CTOPOHAMU BHYTPEHHETO
pe3pOoBOro yuactka 27 Hapy»KHOH pe3bObl U BHYTPEHHETO pe3b0OBOro y4acTka 36 BHYTpEHHEH
pe3pObl. DTH 3a30pel G MMEIOT TAaKOW pasMep, YTO MpPHU MPHUIIOKEHWU 3aJaHHOH OCEBOH
C)KMMAroIIel Harpy3Ky, MEHbLICH, YeM CKUMAOINAs Harpy3ka TeKy4eCTH HHUMIens 2 U My(QThI
3, Hummenb u MydTa ynpyro nehOopMHUPYIOTCS TaK, HYTO 3aKJAJHbIE CTOPOHBI BHEIIHHX
pe3bOOBBIX YUACTKOB 23 M 32 HAYMHAIOT KOHTAKTHPOBATh, M 3aKJIQJAHBIE CTOPOHBI BHYTPEHHUX
pPe3bOOBBIX y4aCTKOB 27 U 36 HAYMHAKOT KOHTAKTHPOBATH C T€M, YTOOBI HECTH YacCTh OCEBOM
ckumMarolell Harpy3ku. Ckumarolasi Harpy3ka TEKy4ecTH O3HauaeT CXKMMAIOILYH Harpysky,
IpyU KOTOPOH pJocturaercs mnpeaen TekydectH. Korma mnpeaen TeKydecTH MPEBBILIEH,
TutacTryeckast [eopmanus ObICTPO MPOrPECCUPYET B PA3IMYHBIX YaCTSAX HUMMENS 2 U MyPTHI 3,
TAaK YTO HHIIEIb W HUMIEIb OOJbIIE HE MOTYT BBIAEPKUBATH HArPY3KH, MPEBBIMIAIOIINE
C)KMMAFOIINE Harpy3KH TEKYYEeCTH, BbI3bIBast pa3pylieHne pe3b00BOro CoequHeHus 1.

[0055] JlomonHUTENbHO, KOTZAAa COEQUHEHHWE CBUHYEHO, BHEIIHAS YIUIOTHSIOLIAS
NOBEPXHOCTh 21 HMMNIENs W BHEIIHAS YIUIOTHSIOWAS MOBEPXHOCTb 31 My(Thl HaxomsATcsi B
KOHTaKTe C B3aUMOJEHCTBUEM I10 BCEH OKPYKHOCTH, TEM CaMbIM 00€CHeunBasi FrepMETHIHOCTb,
IJIaBHBIM 00pas3oM, MPOTUB BHEINHWX aAaBieHuil. Korma coeanHeHne CBUHUYEHO, BHYTPEHHSSA
YIJIOTHSIOLIAsE IOBEPXHOCTh 28 HUIIENs U BHYTPEHHSIS YILIOTHSIONIAs! TIOBEPXHOCTD 38 My ThI
HAXOIATCSI B KOHTAKT€ C B3aUMOJECHCTBMEM IO BCEH OKPYXKHOCTH, 4YTO o0OecreunBaer
rePMETUYHOCTb, IJIABHBIM 00pa3oM, MPOTHB BHYTPEHHUX NaBjieHUd. OTMEYEeHO, YTO BO BpeMsI
CKaTUs, Y4acCTKH HUMNenst 2 BOJNM3M BHYTPEHHEH VIUIOTHSIOLIEH MOBEPXHOCTH CTPEMSTCS
negopMHPOBATECST PAagUAbHO BHYTPb JUISI YMEHBLICHHS HMX JHAMETPA; €CJH BbIMOJHSAETCS
cootHowmeHne Op>0b, rae Op mpencrasisier cOOOH yroy Cy)K€HUs] BHYTPEHHEH YIUIOTHSOILIEH
NOBEPXHOCTH 28 HHIINENs, COCTABISIOMICH TOJOBHHY BHYTPEHHEro VIUIOTHEHHs, a 6b
NpeAcTaBisieT COOOH yron CyKeHHs BHYTPEHHEH VIUIOTHSIOLIEH MOBEpXHOCTH 38 My(QThl,
COCTABJSIFOLIEN JPYIYK MOJOBHUHY, TO TIOJIOXKEHHE KOHTAKTA MEXAY YIUIOTHSIOIHUMHU
NMOBEPXHOCTSIMU 28 ¥ 38 HAXOMUTCS OTHOCHUTENBHO JAJIEKO OT KOHIIA TPYyObl HUIMIENS, YTO, KaK
oxkumaercs, cmsrdaer 3¢p¢exTsl nedopMalny, yMEHbINAKOMEH TuamMerp, W NPUBOOUT K
YJIY4YLUIEHUKO FePMETUYHOCTHU NPU NPUIIOKEHUH CXKUMAIOLIEH HArPy3KU.

[0056] BHewmHss kaHaBKa 22 MpeayCMOTPEHA B MECTE Ha BHEIIHEH nepudepu HUIMIIEs
MEXIY BHELIHEW YIUIOTHSIOIMEH MOBEPXHOCTHIO 21 HUMNMENs M BHEIIHUM Pe3bOOBBIM Y4aCTKOM
23. BHewHsis kaHaBKka 22 MPONOJDKAETCA MO OKPYKHOCTH, U MPEANOUYTUTEIBbHO, MPOAOIKAETCS

BIOJIb BCEH OKpYKHOCTU. BHemHss1 kaHaBka 22 MOXET BMEINATh YacTh BHELIHETO pe3r00BOro
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yuacTka 32 BHyTpeHHeW pe3pObl My(Thl 3. IIpenmouTurenbHO, BHEINHSAS KaHaBKa 22 HMeeT
HIDKHIOIO 4acTh KAaHAaBKU C OCEBOHM INHMPHUHOM, KOTOpas B JIBa pa3a MEHbIIE IIara pe3bObl
BHEIIHEro pe3b00oBOro yuacrtka 32 myrsi 3.

[0057] BuyTpeHHsist kaHaBka 37 NpeaycCMOTpPeHa B MECT€ Ha BHYTPEHHel nepudepun
My(QTbI MeXAy BHYTPEHHEH VIUIOTHSIOLIEH IOBEPXHOCTbI0 38 My(ThI M BHYTPEHHUM
pe3bOOBbIM yuacTKOM 36. BHyTpeHHsst kaHaBka 37 mNpoOmOJKAETCS IO OKPYKHOCTH, H
IPEANOYTUTENBHO, MPOAOJIKAETCS BAONb BCEH OKPY)KHOCTH. BHYTpeHHsAs kaHaBka 37 MOXET
BMEIATh YacTb BHYTPEHHEro pe3bOOBOro ydactka 27 HapyKHOH pe3pObl Hummens 2.
IIpennouturenbHO, BHYTPEHHssI KaHaBKa 37 MMEET HMIKHIOK 4acTb 37a KaHABKU C OCEBOH
mupuHOii W, KOTOpasi B IBa pa3a MEHbIIE Inara pe3bObl BHYTPEHHEro pe3p0oBOro ydacrtka 27
Humnmens 2. Pe3pboBoe coemunenue 1 wumeer kputuueckoe cedenue PCCS  Hummess,
PaCIONIOKEHHOE B Mpeaeax IHana3oHa, CBA3aHHOIO C BHEIIHEH KaHABKOW 22, U KPUTHYECKOE
ceuenrie BSSC mydThI B mpenenax nuana3oHa, CBSI3aHHOTO ¢ BHYTPeHHEH KaHaBKOH 37. MydTa
3 umeeT mpomekyTodHOe Kputndeckoe ceuenue mydtel BICCS, pacnonoskeHHOe psiioM ¢ TeM
KOHIIOM JTHaNa30Ha 3aLeTIeHHs] MKy BHELTHUM Pe3bOOBBIM YHaCTKOM 23 Hapy»KHOH pe3bObl U
BHEIIHUM pPe3bOOBBIM yYaCTKOM 32 BHYTPEHHeH pe3bObl, KOTOPBIH HAXOOUTCA ONIKe K
MOBEPXHOCTHU 34 MPOMEXKYTOYHOrO 3arednka. Hunnens 2 umeer npoMeXyTOYHOE KPUTHYECKOE
ceuenne Hunmnenss PICCS, pacronoxeHHOe psiioM ¢ TeEM KOHLIOM JTHAIa30Ha 3aLeIEHUs] MEKIY
BHYTPEHHUM Pe3bOOBBIM YHaCTKOM 27 HapyKHOH pe3pObl 1 BHYTPEHHUM PE3bOOBBIM YHACTKOM
36 BHyTpeHHell pe3bObl, KOTOPBI HAXOAUTCA OMMKE K TMOBEPXHOCTH 25 MPOMEKYTOUHOTO
3aIUIeYMKa.

[0058] Kpuruueckoe cedenue (CCS) o3HauaeT BEPTHKAIBHOE CEUEHHUE COEIMHEHUS C
HauMeHbIIEH IUIOIAAbI0 Uil BBIAEP)KUBAHUS PACTATMBAIOIIEH HArpy3KH, KOIZa COEJUHEHHE
cBuHYeHO. IIpu mnpunoxeHun dYpe3MEepHOM OCEBON PpacCTATMBAIOLIEW HArpy3KH, COEAUHEHHE
BEPOATHO OyZeT pa3pyLIeHO B MeCTe KPUTUYECKOro Ce4eHHs wiu okojo Hero. I[lepemaua
pacTATHBAIOLICH HATrpy3KH OT HUMNIMENS U My(QThl B OCEBOM HAINpPaBJIEHUH PACCPEIOTOYECHA IO
BCEMYy JHMAaNa3OHy 3aueruieHuss pe3bObl. Takum 00pa3oM, CedeHue HUMIeNs, Ha KOTOpoe
NENUCTBYET BCs PACTATMBAIOIIAsl HATPY3Ka, PACIOJIOKEHO AOMOJHUTENBHO IO HAIPABIEHUI K
Teny TPyObl HUIIIENS, Ye€M JUAIa30H 3alelyIeHns] pe3bObl, B TO BpeMsl Kak ceueHue My(Tbl, Ha
KOTOpPO€ JEeHCTBYET BCs pACTATMBAIOLIAs HArpy3Ka, paclojOKEHO [OMOJHUTEIBHO IO
HANpPaBJICHUIO K TeJy TPyObl My(ThI, UeM IHANa3oH 3aueruieHus pe3pObl. To U3 cedeHuil, Ha
KOTOPO€ AEWCTBYET BCsl PAaCTATMBAIOIIAsl HATPY3Ka, KOTOPOE€ MMEET HAUMEHBINYH0 IUIOLIAAb,
npeAcTaBisieT co0ol KputHueckoe ceueHne. OTHOIIGHHE TUIOIANU KPUTHYECKOTO CEYSHHs K
omaan ceueHus tena Tpyonl, TpyOrr T1 HedTsaHON ckBaXkuHBI Ha3bIBaeTCA 3PPEKTUBHOCTHIO
COCNMHEHMs, KOTOpas sBJISIETCS IIUPOKO HCMOJAB3yEMBIM IIOKA3aTeleM MPOYHOCTU Ha
pacTsHKeHHE COEAMHUTENIbHOTO yYacTKa TPyObl it HEPTSHOH CKBaKWHBI OTHOCHUTEIBHO
npezaena NMPOYHOCTH Ha PacTsHKEHHE Tela TPyOsl.

[0059] BnobaBok k kpurudeckomy cedeHuro BCCS My(Thl 1 KpUTHYECKOMY CEYEHHUIO
PCCS nunmens, pe3pOoBoe coenvHeHHe | ¢ ABYXCTYNEHYAaTOM KOHCTPYKIMEWH pe3bObl MMeeT

€lec OAHO MECTO C MaJibIM CC€UCHUCM COCAUHCHUA MJIsI BBIACPIKUBAHHA IIPOYHOCTH Ha
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pacTsKEeHUe, PacloJOKEHHOE B LIEHTPAJIbHOM Yy4YacTKe COEIUHEHUs, KaK OIpeNeseHO BAOJb
OCEBOro HampasiieHusl. 1o ecTb, pe3b0OBOE COENMHEHHE C ABYXCTYIEHYATOH KOHCTPYKLMEH
pe3pObI IMeeT y4acTok 0e3 pe3bOOBOro 3aleniieHns B IEHTPAIbHOM €ro y4acTKe BIOJIb OCEBOTO
HampaBieHusi. B 3ToM cedeHun 0Oe3 pe3bOOBOrO 3aleTUIEHUs, PACTATMBANOLIAS HArpyska,
BOCIIPUHMMAaeMasi HUMIMeJIeM U My(Toi, mepenaercsi B OCEBOM HampaBiieHHH Oe3 yBelnueHHs
W yMeHblneHus. TakuM oOpa3oM, cedeHue Hummens mTugTa ¢ HAaUMEHbIIEeH IJIOMAAbI0 B
cedeHUn Oe3 pe3bOOBOro 3alEIUICHUS] NPEACTaBIAeT COOOH IMPOMEXYTOYHOE KPHUTHUECKOE
ceuenne Hunmesst (PICCS), B To Bpemsi kak cedyeHue My(Thl ¢ HaMMEHbINEH IIOLIANBIO B
ceueHNH 0Oe3 pe3bOOBOro 3alEIUICHUs] MPEACTaBJsIeT COOOH MPOMEXKYTOYHOE KPUTHYECKOE
ceuenrie Myl (BICCS). [Ins npenoTBpaineHus pa3pbiBa B HEHTPATbHOM YUaCTKE COSAMHEHUS,
NPEATIOYTUTENIbHO, MAaKCHUMHU3UPOBaTh OOMIVIO IUIOLIAb MPOMEXKYTOYHBIX KPUTHYECKUX
CeUeHHMI HUMIMes 1 My(QThI.

[0060] Kornma coenwiHeHHe CBUHYEHO, y4acTOK 24 0e3 pe3pObl HUIIIENs 2 BCTaBJICH B
y4acTok 33 6e3 pe3pObl My(ThI 3, B TO BpeMs KaK y4acTOK 26 0e3 pe3bObl HUMIIEe sl 2 BCTABJICH B
ydacTok 35 6e3 pe3rObl MydThl 3. 3a30p oOpazoBaH Mexny ydactkamu 24 u 33 Ge3 pe3bObl, u
Apyroi Mexxay ydactkamu 26 u 35 6e3 pe3nOsbL.

[0061] Kaxnmas w3 moepxHOCTel 25 W 34 mMPOMEKYTOYHOrO 3arjieunka oOpa3oBaHa
IUTOCKOM TJIOCKOCTBIO, KOTOPAst SIBJISIETCS MEPIIEHANKYIIPHONH OCH TPyOBI, KOTZia COSTMHEHNE He
CBUHYEHO. AJIbTEPHATUBHO, Ka)kAas U3 MOBEpXHOCTeH 25 U 34 mpoMeXyTOYHOro 3aIljeunKa
MOXeT OBITh CJerka HakJOHEHa OT IUIOCKOCTH, TEPHEeHANKYISIPHOW OcH TpyObl, Koraa
COEJIMHEHHE HE CBUHYEHO.

[0062] B pe3pOoBoM coenmHeHun | mis TpyO HePTSIHONH CKBaKMHBI COIJIACHO
HACTOSILIIEMY BapUaHTy OCYLIECTBJIEHUS, MOBEPXHOCTU 25 U 34 MPOMEKYTOYHOIO 3aIljieunuka U
BHYTpEHHUE Pe3bOOBble Yy4acTKu 27 U 36 HApyKHOW M BHYTpEHHEH pe3bd CKOHCTPYHPOBAHBI
TaKUM 00pa3zom, 4YTOOBI yAOBJIETBOPATH CIEAYIOIEeMY BbipaxeHuto: (1):

G<0,12+Dshxtanl1® ... (1).

[0063] 3mece G mpencraBisieT coOOM  pasmep 3a30pa, OOPAa3OBAHHOTO MEXKAY
3aKJIaJHBIMH CTOPOHAMH BHYTPEHHUX PE3bOOBBIX y4aCTKOB 27 W 36 HAPYKHOW U BHYTPEHHEH
pe3p0d mocyie 3aBeplleHUs] CBUHUMBAHHS, M3MEPEHHOTO B HANpaBIeHUHW ocu TpyOw,, a Dsh
MpeaCTaBisieT COOOM pPAacCTOSTHUE MEXIy paauajbHO BHEIIHHUM KpaeM TMOBEPXHOCTH 25
IIPOMEXXYTOUHOIO 3aliedlka HUIIeNIs 2 U pagualbHO BHYTPEHHUM KpaeM MNoBepxHocTu 34
MPOMEKYTOYHOIO 3aruiednka MyQpTsel 3 Kak 0OO3HA4aeTcs B TPONOJIBHOM CEUEHHH IOCTe
3aBeplIeHUs] CBUHYMBaHUSA. B HacrosimeM BapuaHTe OCYILECTBIEHHUs, pa3Mep 3a30pa,
00pa30BaHHOTO MEXAY 3aKJIAJHBIMH CTOPOHAMH BHELIHHX pPe3bOOBBIX y4acTkoB 23 u 32
HApY>KHOW U BHYTPEHHEH pe3b0d Mocie 3aBepIleHNst CBUHYMBAHUS, I3MEPEHHOTO B HAIIPaBJICHUH
ocu TPyOBL, paBeH pasMepy 3a30pa, OOPA30BAHHOIO MEXAY 3aKJIATHBIMH CTOPOHAMH
BHYTPEHHHUX Pe3bOOBBIX y4acTKoB 27 U 30 HApy>KHOW U BHYTPEHHEH pe3pd Iocie 3aBepIueHHs
CBUHUYMBAHUS, W3MEPEHHOTO B HAIpPABIEHHHM OCH TPyObl. B KadecTBe anbTepHATUBBI, pa3Mep
3a30pa, 00pa30BaHHOTO MEX/Y 3aKJIaJHBIMU CTOPOHAMU BHEIIHUX Pe3bOOBBIX y4acTKOB 23 u 32

Hapy>KHOH U BHYTPEHHEH pe3b0 Mociie 3aBeplieHrs] CBUHUUBAHUSA, U3MEPEHHOTO B HAIIPABIIEHUU
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ocl TPyObI, MOXKET OTJIMYATBCA OT pasMepa 3a30pa, OOpPa30BAHHOIO MEXIY 3aKJIAQTHBIMH
CTOPOHAMH BHYTPEHHHMX PE3bOOBBIX Y4acTKOB 27 U 30 HapyKHOW M BHYTPEHHeH pe3bd mocie
3aBepIICHUs] CBUHUMBAHUS, M3MEPEHHOI'O B HAIPABIEHUU OCH TPYOBI, B TaKUX peaU3aLUsaxX
TaK)Ke, TPEANOYTHTENIbHO, 4YTOOBI pa3Mep 3a30pa, OOPa3OBAaHHOIO MEXIY 3aKJIaJHBIMU
CTOPOHAMH BHELIHHUX Pe3bOOBBIX y4acTKOB 23 M 32 HapyKHOH M BHyTpeHHEH pe3b0 mocie
3aBEpLICHUS] CBUHYMBAHMS, M3MEPEHHOTO B HAINPABICHUU OCH TPYOBI, TaKXKe YIOBIETBOPSLI
Boipaxxenuro (1), npuBeieHHOMY BBILIE.

[0064] Ecnu BHemnuii auamerp TpyObl T1 He(pTIHOW CKBaKWHBL, MOIJIEKAIIEH
COeMHEHNIO pe3bOOBbIM coenuHeHreM 1, He meHee 180 MM u menee 380 MM, miu, Oojee
MPeanoYTUTENIbHO, He MeHee 240 MM u MeHee 360 MM, TO, MPENNMOYTUTEHHO, YTOOBI
BbimosiHsioch G<0,15 M. JlomomHUTENBHO, AJsl MPENOTBPAINEHUS 3a€NaHHs BO BpeMs
CBUHYHMBAHUSI, MPEAMOYTUTENBHO, 4TOOBI BHIMONHSIOCH G>0,06 MM.

[0065] Hacrosimee wuzoOpeTeHHe MOKET NPUMEHSTHCS HE TOJIBKO K HHTETPaJbHBIM
pe3bOOBBIM COENUHEHHSIM, HO TakKe W K pe3bOOBbIM COEIMHEHHsM My(TOBOro THIIA.
JIONIOTHUTENBHO, KaKAast U3 pe3bd MOXKET ObITh, HAIPUMEP, TPAICLINEBUIHON pe3b0OH, KPyTIIoi
API pe3pOoii, ynopaoit APl pe3p0oii, miam KIMHOBHIHOW pe3pOoii. B mpoTuBHOM ciyuae,
Hacrosimee M300peTeHne He OrpPaHWYeHO WLIFOCTPUPOBAHHBIMHM  BBINIE  BapHAHTAMH
OCYIIECTBIIEHHs, M BO3MOJXHBI pa3jMyHble MOAU(PUKALMU 03 OTKIOHEHHS OT CYIIHOCTH
HACTOSIIIETO H300pETEHMSI.

ITPUMEPBI

[0066] dnsa moateepskaeHus 3pQpekToB pe3bOOBOro coequHeHus 1 A CTanbHOM TPyOBI
COIJIaCHO HACTOSINEMY BapUaHTy OCYIUECTBJICHUs, MOACIUPOBAHUE IPOBOAWIOCH C
UCIIOJIb30BAHUEM YHCJIEHHOTO aHaln3a YHNPYroIulaCTUYECKUM METOAOM KOHEYHBIX 3JIEMEHTOB
IJIs1 OLIEHKU CONPOTHUBJIEHUS CXKATHIO.

[0067] <Y cnoBust HICTIBITAHUS>

OcHOBHbIE pa3Mepbl O0pas3lOB Pe3bOOBOTO COEOUHEHUS, HCIBITAHHBIX B aHAJIHM3aX,
npuBenenbl B Tabmuie 1. B tabnuue 1, Dout mpencrasisier coOOi BHEINHMIA TUAMETP Teja
TpyObI, TpyOBl T1 HedTsHOW ckBakuHBI, Din ykasblBaeT BHYTPEHHHH TUAMETP Tejia TPYOHI,
TpyOsl T1 HedTsaHON ckBaxuubl, JE yka3piBaeT mpouHOCTh coeamHeHws; TL1 yka3biBaeT
paccTosiHUE, U3MEPEHHOE B HATPABJICHUU OCU TPYObI, MEXIy MECTOM, B KOTOPOM HAYMHAETCS
KOHTAaKT MEXIYy 3aKJIaJHbIMH CTOPOHAMH BHYTPEHHUX pPe3bOOBBIX y4acTkoB 27 u 36 (B
HACTOSILIEM BapUaHTE OCYLIECTBIEHUS, OTOT KOHEL 3aKJaAHOW CTOPOHBI BHYTPEHHETrO
pe3pOoBOro yuactka 36 BHyTpEHHEH pe3bObl, KOTOPBIN HaxoauTCs Orke K MydTe Tena TpyOsr),
C OAHOW CTOPOHBI, U MOBEPXHOCTAMHU 25 U 34 MPOMEKYTOYHOrO 3aII€YUKA, C APYTOM CTOPOHBL,
TL2 yxa3piBaeT paccTOsSHHE, WU3MEPEHHOE B HAINPABICHHH OCH TPYOBI, MEXIy MECTOM, B
KOTOPOM HAa4YMHAETCSI KOHTAKT MEXy 3aKJIaIHBIMH CTOPOHAMH BHELIHHX PE3bOOBBIX yYaCTKOB
23 u 32 (B HACTOALIEM BapUaHTE OCYINECTBJIEHUs, 3TOT KOHEI] 3aKJIaJHONH CTOPOHBI BHEIIHETO
pe3pboBOro ydactka 23 Hapy)KHOH pe3bObl, KOTOPBIH HaxOmuTcst ONIDKEe K HUIIETIO Tena
TpyOBI), C OAHOIN CTOPOHBI, U MOBEPXHOCTAMU 25 U 34 IMPOMEKYTOUHOTO 3aIUIeYHKa, C APyroi

CTOPOHBI, G YKa3bIBaA€T CTBIKOBOYHBIH 3a30p MOCJIC 3aBEPLICHUS CBUHYMUBAHUWSA, U \WY YKa3bIBa€T
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OCEBYIO IIMPUHY HM>KHEN YaCTU BHYTPEHHEN KaHaBKU 27.

[0068] [nsi kakgoro HCHBITBHIBAEMOro o0Opasma, YHU(ULHUPOBAHHBIM 00pa3oM ObLTH
HCTIOJIB30BAHBI CIIEAYIOLINE YCIIOBHS: YTOJ CYKEHHs pe3bObl Ha pe3b0OBBIX yyacTkax 23, 27, 32
u 36 cocrasisn 1,591° (1/18), BbicoTa pe3nObl (M3MepeHHasi Ha ONMOPHON CTOPOHE) COCTaBJIsIA
1,3 MM, a mar pe3pObl Obut 5,08 Mm. Marepuan tpyO nist HedTsHOM ckBakuHbl ObLT Q125
(HoMuHanbHBIH npenen Tekydectn Y S=862 Mlla (125 Teics4 pyHTOB Ha KBaAPATHBIN THOHM)).

[0069] TTocpencTBoM MoAenupoBaHusi ObLT MPOBEAEH aHAINU3 B YCJIOBHU HArPy3KH, TPH
KOTOPOM MPHUMEHSUIUCH MPOCThIE CKUMAIOLINE HArPYy3KHU, U B YCJIOBHH Harpy3ku, IpU KOTOPOM
MPUMEHSTUCH CIIOKHBIE Harpy3Ku, UMUTHUPYIOLINE CepUI0O A UCTBbITaHUI B cooTBeTCTBUH ¢ API
5C5 CAL IV or 2017 roga, moka3aHHbXx Ha ¢urypax 4 u 5. ®ur.4 npencrasnsier coOoi
auarpaMMy KOMIUIEKCHOM Harpy3ku, MPHIOKEHHOH K UCTBbIThIBaeMbIM oOpa3iam ¢ Nel mo NelO
c pasmepom TpyOwl 9 5/8" 47# (BHewHmWid nuamerp Tena TpyObl: 244,48 MM, BHYTpEeHHUH
nuametp Tena TpyOer: 220,50 mm); u ¢ur.5S mpencraenser coOOH muarpaMMy KOMILIEKCHON
HArpy3KH, MPHUJIOKEHHON K HCHBIThIBaeMbIM oOpaznam ¢ Nell mo Ne20 ¢ pasmepom TpyOsl 13
3/8" 72# (BHewHuit nuameTp Tena TpyObl: 339,73 MM, BHyTpeHHUI nuameTp Tena Tpyosr: 313,61
mM). Ha ueprexax «Cokatme» O3HauaeT CXKMMAIOLIYIO HAarpysky, «PacTspkeHHe» O3HadaeT
pacTarusarolyro Harpysky, «IP» o3Hauaer BHyTpeHHee naBneHue, «EP» o3Hauaer BHeliHee
nasnenne; «VME 100% npns TpyO» yka3blBaeT KpPUBYIO TEKY4YeCTH Teja TPYyObl, TPyObl
He(TSHOW CKBaKUHBI, «IIpOYHOCTH COEMUHEHUs» O3HA4YaeT NMPOYHOCTh coenuHeHws, «CYS»
(dTo O3HayaeT mpenen TEKy4eCTH COEAMHEHMs) O3HA4aeT Mpeaesl TEeKy4ecTH pe3bOOBOro
coennnenus, «CYS 100%» yka3biBaeT KpPHUBYIO TeKydecTH pe3pboBoro coemuHenus; «CYS
95%» ykasbiBaeT Ha kpuByro TekydecTu 1t 95% u3z 100% CYS; «Bbicokoe paspylieHue AJs
COEJIMHEHUS» YKa3blBA€T HA KPUBYIO Pa3pyLIEHUs, BOZHUKAIOLIEIO B PE3yJIbTATE BHEIIHErO
naeneHus: Ha pespOoBoe coenuuenue. Kpusas s «CYS 100%» Obuta monydeHa myTem
YMHOKEHHUSI OCEBOM CHJIBI (CXKATHUS WM pacTsikeHus1), ykazaHHoH « VMA 100% mis TpyO», Ha
MIPOYHOCTh coequHeHust JE.

[0070] [Ans mpoBepKU COMPOTHBIIEHUSI CKATUIO, aBTOPbI M300PETEHUsT COCPENOTOUMIIH
BHUMaHue Ha yryie 6 moBopora nmosepxHocTell 25 u 34 mpoMeXyTOUHOrO 3aIljieurKa, KOTOpbIe

HECYT OCHOBHYIO 4acTh CXKMMaOIlel Harpy3Ku, U ONpeAeNwIM, Kak 3TOT yroi 6 moBopoTta

NU3MCHSAJICA.
[0071][Tabauma 1]
Dout Din TL1 TL2
O603H. JE [[] G [mMm] | W [Mm] | Tpouee
[MMm] [MM] [Mm] [Mm]
IIpumep
Nel | 24448 | 220,50 | 67.3 51,7 52,4 0,060 5,37
n300p.
Ne2 124448 | 22050 | 673 51,7 524 | 0,105 537 | llpmmep
n300p.
Ne3 | 24448 | 22050 | 673 51,7 524 | 0,150 537 | llpmvep
n300p.
Ne4 | 24448 | 220,50 | 673 51,7 52,4 0,200 537 | Cpassn
puMep
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NeS | 244,48 | 22050 | 67.3 51,7 524 | 0,400 537 | Cpasam
puMep
Ne6 1 244,48 | 220550 | 67.3 51,7 524 | 0060 | 1045 | !Pmvep
1300p.
N7 | 24448 | 22050 | 673 | 517 | 524 | 0105 | 1045 | Pumep
1300p.
Ne8 | 24448 | 22050 | 673 | 517 | 524 | 0150 | 1045 | 'IPmMeP
n300p.
NeO | 24448 | 22050 | 673 | 517 | 524 | 0200 | 1045 | P
pumep
NelO | 244,48 | 220,50 | 67.3 51,7 524 | 0400 | 1045 | CPaEHD
pumep
Mell |33973 | 31361 | 705 | 492 | 498 | 0060 | 537 ||PuMep
n300p.
Mel2 | 33973 | 31361 | 705 | 492 | 498 | 0105 | 537 ||PuMep
n300p.
Nel3 |339,73 | 31361 | 705 | 492 | 498 | o150 | 537 |!pmver
n300p.
Neld 133973 | 31361 | 705 49,2 498 | 0,200 537 | Cpasun
puMep
Mel5 |33973 | 31361 | 705 | 492 | 498 | odoo | 537 |CPasHn
puMep
Ml6 | 33973 | 31361 | 705 | 492 | 498 | 0060 | 1045 |l PuMep
n300p.
Mel7 |33973 | 31361 | 705 | 492 | 498 | 0105 | 1045 |l PuMep
1300p.
MI8 | 33973 | 31361 | 705 | 492 | 498 | 0150 | 1045 |l PuMep
1300p.
Nel9 133973 | 31361 | 705 | 492 | 498 | 0200 | 1045 | CPAEED
pumMep
Ne20 | 33973 | 31361 | 705 | 492 | 498 | 0400 | 1045 | CPALD
puMep

[0072] <Pe3yabTaThbl BBIMUCICHUS>

Qurypsl 6-9 mNOKa3bIBAIOT TpadUKd CPaBHEHHUS YIJIOB MOBOPOTA 3aIUICYHKA IPU
MPUIOKEHUN MPOCTBIX CXKUMAKOIIUX HArpy30K Uil Pa3HbIX Pa3sMEPOB CTBIKOBOYHOIO 3a30pa.
IlonoxxutrenpHOE 3HAa4YEHUE YKA3bIBAET Ha PACTATMBAIOLIYI0 HArpys3Ky, a OTPHULATENIbHOE
3HAYEHHE YKa3bIBAET HA CXKUMAOLIYIO Harpy3ky. ['paduku mo3BOJHIM aBTOpaM H300peTeHus
OTIpeAeNUTh TEeHAEHINIO, COTJIACHO KOTOPOH 4YeM MeHbllle CThIKOBOUYHBIN 3a30p (G, TeM MeHblle
yTOJI IOBOPOTA 3AIUICYHKA, HE3ABUCHMO OT TUaMmeTpa TpyObl B pa3Mepa BHYTPEHHEH KaHABKH.

[0073] Hnst Gonee moapoOHOTO OMHMCAHUS UCTIBITHIBAEMbBIX 00pa3oB ¢ Ne 1 mo Ne S u ¢
Ne 6 mo Ne 10 OpO OmpeneneHo, YTO KOHTAKT MEXAY 3aKJIaIHbIMH CTOPOHAMH HAYMHAETCS
npumepHo npu -2800 kH ans ucneiTeiBaeMbIx 00pazuoB Ne 5 u Ne 10, nmpumepro npu -2000 kH
IUI UCTIBITBIBaeMBIX 00pasmoB Ne 4 um Ne 9, mpumepno mpu -1500 xH s ucnbIThiBaeMbIX
obpa3uoB Ne 3 u Ne 8, mpumepno nipu -1300 kH st ucnibiTeiBaeMbix 06pa3noB NeNe 2-7 1 Huxke
-1000 xH mys ucnibiTeiBaeMbIx 00pazuoB Ne 1 u Ne 6, 4TO O3HA4YaeT MEHBINUI HAKJIOH KPUBBIX,
yKa3bIBAIOLIUX Ha yroJI MoBopoTa 3aruteunka. s ucneirbiBaeMbix 00pasnoB Ne 4, Ne 5, Ne 9 u

Ne 10, xoropble MMeNTH CTHIKOBOYHBIE 3a30pbl Oojbine, uem 0,15 MM, 3akjiagHble CTOPOHBI
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KOHTAaKTHUPOBAJIM MOCJAE HAKJIOHA KPUBOM, YKA3bIBAIOILEHW, 4YTO Yroj MOBOPOTA 3aruledyuKa
YBEJNIMYMJICST 10 OIPENENIEHHOrO YPOBHS, YTO TIpearnoyaraer OoJblIoe MOBPEKIACHUE
MOBEPXHOCTEN MTPOMEKY TOUHOIO 3aILICYHKA.

[0074] W3 pe3ynabTaTOB HCHBITAHUN HAa KOMIUIEKCHYIO HAarpy3Ky, IOKa3aHHBIX Ha
¢urypax 10-14 BHIHO, 4TO MOBPEXIEHHS HAKAIUIMBAIOTCS HA MOBEPXHOCTSAX MPOMEXKYTOUHOTO
3arieynka. ['pauky MO3BOJSIIOT ONPENEINTh TEHACHIMIO HAKOIUIEHHMS MOBPEXISHHH s
KaXKIOT0 MCIBITBIBAEMOr0 00pasia B MOBEPXHOCTAX MPOMEKYTOUHOTO 3aIUIEUYNKA Ha HAYaJIbHBIX
STanax Harpy»keHus, KOrja yBeJIMYMBalIach CKMMAKOLIAsl Harpyska, T. €. Ha otamax ¢ 7 no 11.
OpnnHako, kak moka3zaHo Ha ¢ur.10, yrojg moBopoTa 3amjieurka OCTaBaJiCs HIbke 1° Ha Bcex
JTamax HAarpy)KeHUsl JJIsi UCTIBIThIBaeMbIX 0Opa3moB Ne 1 u Ne 6, kOTOpble MMENH MEHbIINE
CTBIKOBOYHBIE 3a30pbl, 4eM JroOble npyrue obpasuel. Kak nmokasano Ha ¢ur.11, yronx moBopora
3arulednka nojanepkupaics npuMmepHo mexay 1,3° u 1,8° Ha stamax HarpykeHus 11 u nanee,
IUTSL UCTIBITBIBAEMBIX 00pa3ioB Ne 2 1 Ne 7, y KOTOPBIX CTBIKOBOYHBIE 3a30PbI ObUTH MEHBIIIE, YeM
y APYTUX UCTIBITBIBAEMBIX 00pa3ios, 3a uckimoueHneMm Ne 1 u Ne 6. Kak nokasano Ha ¢wur.12, B
LIEJIOM, Takasl K€ TeHIEHIMs ObLIa OmpeneseHa Il UCIbIThIBaeMbIX 00pa3moB Ne 3 u Ne 8,
KOTOpbIE UMEJIU CTBIKOBOYHBIN 3a30p 0,15 MM, TO €CTh yros moBOpOTa 3aIlIeHMKa COXPAHSJICS
IIpUMEpHO Ha ypoBHe 2,3° Ha 3Tane 11 HarpyskeHus.

[0075] C npyroii croponsl, ¢ur.13 mo3BONSET BBISIBUTH TEHACHIHUIO, 3aKIIOYAOIIYIOCS B
TOM, YTO Ui UCTIBITbIBaeMbIX 00pa3oB Ne 4 u Ne 9 co cThikOBOYHBIM 3a30poM 0,2 MM yroj
MOBOpPOTa 3arvleunka Bo3pacTtal mnpumepHo a0 3,0° Ha stane 11 HarpyxeHus, a mpH
NOCJIEYIOLINX 3Tarax Harpy>kKeHWs HaKarulMBajHCh OoJbinue rnoBpexaeHus. Kak mokaszaHo Ha
¢ur. 14, ns obpasuos Ne 5 u Ne 10 co cTIKOBOUHBIM 3230poM 0,4 MM yTOJI TOBOPOTA 3aIIEYHKa
npesbiman 4,0° Ha stane 11 HarpyxeHus u konebaincs Ha ypoBHe oOkoino 3,5° mpwu
MOCJIEAYIOIUX dTaIax Harpy KeHUsl.

[0076] AmanoruyHble TEHAEHIMH MOTYT ObITh oueBHAHBI u3 ¢uryp 15-19 nus
UCTIBITBIBaEMbIX 00pa3oB Nell - Ne20 ¢ pa3iMuHbIMH JHAMETPAMH TPYOBI.

[0077] IIpuBeneHHbIE BbIIIE PE3yIbTAThI OKA3bIBAIOT, YTO NMOBPEKACHHE TTOBEPXHOCTEH
NPOMEKYTOYHOIO 3aIUIeYMKa pPe3bOOBOro COEOWHEHHMs i TPyO C JOBYXCTYHEHYaTOH
KOHCTpYKLHEH pe3bObl MOKHO 3()()EKTUBHO YMEHBIINTD, €CJIN CTBIKOBOYHBIH 3a30p COCTABIISIET
0,15 mwm.

[0078] HomonuutensHO, Oyaer ycraHoBieHO u3 ¢puryp 10-19, 9yTo ymMeHbIIEHHE ITHPUHBI
BHYTPEHHEN KaHAaBKU 37 COXpaHSET yroJl MOBOPOTA MOBEPXHOCTEN MPOMEKYTOUYHOIO 3aIJICYNKa
Ha OoJiee HU3KOM YPOBHE, XOTSI U HE3HAYUTEIBHO.

[0079] Takum oOpaszoM, OBLIO MPONEMOHCTPHUPOBAHO, YTO MPUMEHEHUE HACTOSIIErO
n300peTeHNs] TOBBIIAET COMPOTUBJICHUE CXKATHUIO Pe3bOOBOr0 COEOUHEHUs AN TpPyO ¢
IBYXCTYTIEHYaTON KOHCTPYKIHEH pe3bOblL.

PACHIM®POBKA CCBIJIOK

[0080] 1: pe3pboBOE coenuHeHHE ISl TPYO;

2: HUIIIEJb,

23: Hapy>Has pe3bba (BHEUTHHUH pe3b00BON y4aCTOK);
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27: HapyHas pe3p0a (BHyTPEHHHH pe3b00BOH Yy4acTOK);
25: MOBEPXHOCTh MPOMEXKYTOUYHOIO 3AIICUUKA,

3: my¢ra;

32: BHyTpeHHsIs1 pe3bda (BHEIIHUH pe3b00BOH y4acToK),
36: BHyTpeHHsIs pe3b0a (BHYTpeHHUI pe3b00BOil y4acToK);

34: NOBEpXHOCTb MPOMEKYTOYHOTO 3aIlJICUUKA.
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POPMVYJIA U30BPETEHHUA

1. Pe3pboBoe coenmHeHme sl TPyO, comepskainee TPyOdaThlii HHUIMIETb U TPyOUaTyIO
My(pTy, TpU 5TOM HHUMNNEIb U My(Ta BBIIOJHEHbI C BO3MOXKHOCTBIO CBHUHUUBAHHS IIPH
BBUHYMBAHUH HUMIENSA B My(TY,

IPU 5TOM HHUIINENb BKIIIOYAET HAPYXKHYIO pe3b0y, MMEIOLIyI0 BHYTPEHHHH pe3bOOBOMH
Y4YaCTOK M BHEIIHHUH pe3b00BOH y4acTOK, pa3HECEHHbIE APYT OT APYra B OCEBOM HAIPABJICHHH, U
HOBEPXHOCTh IPOMEXKYTOUHOTO 3aIUIeUNKa, MPEAyCMOTPEHHYIO MEXAY BHYTPEHHUM Pe3bOOBBIM
YYaCTKOM U BHELTHUM Pe3b0OBBIM Y4aCTKOM HApYKHOH pe3bObl,

My(Ta BKJIOYaeT B ce0sl BHYTPEHHIOW pPe3b0y, MMEIOLIYI) BHYTPEHHHH pPe3bOOBOH
YYaCTOK, BBITIOJTHEHHBIH C BO3MOKHOCTBEO 3aLIEIUIEHUs] C BHYTPEHHHUM pPE3bOOBBIM YYaCTKOM
HApY>KHOW pe3bObl, KOrna COeNWHEHHe CBHHYEHO, M BHEINHUH pe3bOOBOH  YYaCTOK,
BBIITOJIHEHHBII C BO3MOKHOCTBIO 3aLETUIEHHs] ¢ BHEIIHUM pPE3bOOBBIM YYaCTKOM HapYKHOH
pe3pObl, KOrja COeNWHEHHE CBHHYEHO, W IOBEPXHOCTb IPOMEKYTOYHOIO 3aIlICUHKa,
NPEAYCMOTPEHHYI0 MEXIy BHYTPEHHHM pe3bOOBbIM YYaCTKOM U BHEIIHUM pPe3bOOBBIM
YYaCTKOM BHYTPEHHEH pe3bObl, U BBIMOJIHEHHYIO C BO3MOXHOCTBIO KOHTAKTa C IMOBEPXHOCTHIO
MPOMEKYTOYHOTO 3aIUICYHKa HUIIIENS, KOT/1a COeIMHEHNE CBUHYEHO,

Hapy>KHast pe3b0a W BHYTPEHHss pe3bOa BBIMOJNHEHBI TaKUM OOpa3oM, YTO IOCHe
3aBEpLICHUS] CBHUHYHMBAHUS, OIMOPHBIE CTOPOHbI HApPY)KHOH pe3bObl M BHYTPEHHEH pe3bObl
HAXOJATCS] B KOHTAKTE APYT C APYrOM, a MEXAY 3aKJIaJHbIMU CTOPOHAMHU HAPYXKHOH pe3bObl U
BHYTpPEHHEH pe3pObl 00pa3zoBaH 3a30p,

3a30p, 0Opa30BaHHBIM MEXy 3aKJIaJHBIMU CTOPOHAMH HapY»KHOH pe3bObl U BHYTPEHHEH
pe3bOBbI Mocie 3aBeplIeHNs] CBUHUNBAHMS, UMEET TaKOW pa3Mep, YTO IPHU NPUIIOKEHUH 3a1aHHON
OCEBOM CXKMMArOLIe HAarpy3Ku, MEHbIIEH, 4eM CXKMMAIoLlas Harpys3ka TeKy4eCTH HMIIeNs U
MydTbl, Hunmenb U Myprta nepopMupyroTcss Takum 00pasoMm, HUTO 3aKJagHble CTOPOHBI
Hapy>KHOH pe3bObl M BHYTPEHHEH pe3bObl HAUMHAIOT KOHTAKTUPOBATH C TE€M, YTOOBI HECTH YacTh
OCEBOH CKMMAIOLIEHN HArpy3KH, U

pe3pOoBOE COeNMHEHHE JJIsl CTATbHON TPYOBI YIOBJIETBOPSIET CIEAYIOIIEMY BbIPAXKEHHUIO
(1):

G<0,12+Dshxtanl1® ... (1).

rae G mpencraensier coOoil pazmep 3a3opa, OOpPa3OBAHHOTO MEXAY 3aKJIaJHBIMU
CTOPOHAMH HApY>KHOH pe3bObl W BHYTPEHHEW pe3bObl MOCIE 3aBEPIIEHHs] CBUHYMBAHUS,
U3MEPEHHOT0 B HampaBlieHMH ocu TpyObl, a Dsh mpencraBnsier coboil paccrosiHHEe MeEXIy
paguaNbHO BHEIIHUM KPaeM MOBEPXHOCTH MPOMEKYTOUHOTO 3aIUICUHKa HUIIIENS U PaJlHaIbHO
BHYTPEHHUM KpPaeM IMOBEPXHOCTU MPOMEKYTOYHOIO 3arieunka MyQpThl Kak OOO3Ha4YaeTcsi B
MPOZIOJIbHOM CEUEHHH IOCTIEe 3aBEPIIECHUS] CBHHUMBAHMUS.

2. Pe3pboBoe coenunenue 1t TpyO mo 1. 1, B koropom G=<0,15 MM yoBieTBOpsieTCs.

3. PespboBoe coemunenue misg Tpyd mo mm. 1 wumm 2, B kotopom (G>0,06 mMm
yIIOBJIETBOPSIETCSL.

4. Pe3pboBoe coennHeHMe 1t TpyO mo . 1, 2 wiu 3, B KOTOPOM:

HUNIEC]Ib HMECT VYIUIOTHANLIYHO MOBEPXHOCTH, PACIOJIOKCHHYIO [dajJbII€ K KOHLY
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HUTITEJIS, YeM Hapy»KHasi pe3b0a;

My(pTa BKJIOYAET YIUIOTHSIOMIYIO ITOBEPXHOCTh, BBIMOJHEHHYID C BO3MOXXHOCTBIO
KOHTaKTa C YIUJIOTHSAIOINENH TOBEPXHOCTBIO HMMIMENS, KOIZAAa COEJUHEHHE CBHHYEHO, W
BHYTPEHHIOIO KaHaBKY, IPEOYCMOTPEHHYIO Ha BHyTpeHHel mnepudepunn MypTbl MexXIy
VIUIOTHSIOIIEH IOBEPXHOCTBIO U BHYTpPEHHEH pe3bOoi My(Thl M NPOAOIDKAOINYIOCS I10
OKPY>KHOCTH, IPU 3TOM BHYTPEHH:SI KAHABKA BBINIOJHEHA ¢ BO3MOXKHOCTBIO Pa3MELICHUs] 4YaCTU
Hapy>KHOH pe3bObl HUMIIENsI, KOT/Ia COeqUHEHNE CBUHYEHO, U

BHYTPEHH:ISl KAHABKA UMEET HIDKHIOK YaCTh KAHABKU C OCEBOM IIMPUHOMN, MEHBLIEH, YeM
yIIBOEHHBIH 1Iar pe3bObl HAPYIKHON pe3bObL.

5. Pe3bboBoe coemuHenue s TpyO mo Jr0OOMy omHOMY W3 M. 1-4, B KOTOpOM
MOBEPXHOCTH TMPOMEKYTOYHOTO 3aIUICYMKa HUMONENs W My(pThl HUMEIT XapaKTepUCTHKY,
3aKJIFOYAIOINYIOCS B TOM, YTO YroJl 6 moBOpoOTa 3aIulevuka yBEJIMUHNBAETCS 110 Mepe yBEeINYEeHMUsI
MPUJIOKEHHON OCEBOM CHKMMAOLIEH Harpy3kd, a yroj 6 moBopoTa 3amieduka, MpU KOTOPOM
3aKJaJHbIE CTOPOHBI HApPYKHOW pe3bObl W BHYTPEHHEH pe3pObl HAYMHAIOT KOHTAKTHPOBATD,
9TOOBI BOCIPUHUMATD YaCTh OCEBOH CIKUMAIOIIEH HArpy3KH, COCTABIsieT MeHee 1°,

rae yroi 6 moBopoTa 3arievyuKa MpPEeAcTaBisieT coOOH yroiy, oOpa3OBaHHBIN MEXIy
NPsIMOM JIMHKUEH, NPOXOALIEN Yepe3 paJAuaJbHO BHEIIHUN KPai MOBEPXHOCTH MPOMEKYTOYHOTO
3aruieyrKa HUMNNeNs, ¥ paAualbHO BHYTPEHHUH Kpail MOBEPXHOCTU POMEXKYTOUHOTO 3aIIeHHKa
My(ThI Kak 0003Ha4aeTCs B MPOJOJBbHOM CEUYEHUH IOCIE 3aBEPIIECHHUs] CBUHUMBAHUS, C OIHOM
CTOpPOHBI, U NpsIMOMN JuHuen L2, mpoxonsiuen depe3 pagualbHO BHEIIHUNM Kpal MOBEPXHOCTH
IIPOMEXYTOYHOTO 3alljieddka HUMNMNENs W pajAualbHO BHYTPEHHUII Kpall MOBEPXHOCTH
NPOMEKYTOYHOIO 3aruieunka My(Thl, Kak 0OO3Ha4aeTcss B OAHOM U TOM K€ IPOAOJIBHOM
CEUEHUU NPU NPUIOKEHUH OCEBON COKMMAIOLLEN Harpy3Ku.

ITo noBepenHoCTH
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