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(57) IpemnoxeHo pe3p6OBOE COSAMHEHHE TS CTANIb-
HBIX TPYyO, KOTOpPOE MPENOTBpPAIAacT MCTHPAHUE HA
YIUIOTHUTEIBHBIX TTOBEPXHOCTAX BO BPEMsI CKpeIuIe-
HUsI, 00ecrieurBasi BEICOKHE [TOKA3aTeNH YIUIOTHEHUS
1o 3aBepireHnn ckperuienns. Hummens (10) conepxut
Hocwk (112), comeprkarmmii KOHHYECKYIO HAIIPaBIISIO-
IIyIo moBepxHOCTh Hummens (112a) u yIuroTHUTENb-
HyI0 moBepxHOCTh Hummens (113), comepkaniyio Ko-
HUYecKyto moBepxHocTh (113a). MydTa (20) comep-
XKHUT y4acTok (22) mpreMa HOCHKA, COAEPIKAIIAN KO-
HUYECKYIO HAIPaBIAIONIYIO TOBEPXHOCTH (22a) Myd-
THI, YIUIOTHATEIFHYIO TOBEPXHOCTH (23) My(THI, CO-
JIEpKAIIyI0 KOHHYECKYI0 MOBEpXHOCTh (23a) u Oy-
¢bepHyr0 TOBEpXHOCTH (24). Yrom KOHYCHOCTH KO-
HUYeckor moBepxHoctu (113a, 23a) comepxuT BTO-
pO¥ yroJi KOHYCHOCTH, KOTOPBIH OOJbINe yIiia KOHYC-
HOCTH KOHHYECKHMX HAalpaBiIAIONINX MOBEPXHOCTEH
(112a, 22a). Pe3nboBoe coeqmuaenue (1) ckoHCTpYyHpO-
BaHO JUTS yAOBIETBOpPeHH ycinoBusaM Dp2>Db2>Dpl
u Lb2>Lp2. Bydepnas mosepxuocTs (24), pacnomio-
YKEHHAsI MEXly KOHHYECKOM HalpaBJISIOLIEN TOBEPX-
HOCTBIO (22a) M KOHHYECKOH IOBEpXHOCTHIO (23a)
My(dTeL, nMeeT mHY 0,75 MM HITH OOJBIIE U pactio-
JIOKEHA CHapyXu OT BooOpaxkaemoii miockoctu (V),

KaK OTIPeIIeIICHO BIOJb PaIHaIbHBIX HAIIPaBICHHH.
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OIIMCAHME WM3OBPETEHNA
2420-556351RU/061
PESBLEOBOE COEIVMHEHME IJiII CTAJIBHEIX TPYEB

OBJIACTE TEXHUKHU, K KOTOPOMI OTHOCHUTCSI M3OBPETEHUE

[0001] Hacrosgmee n300peTeHNre OTHOCUTCH K pe3p00BOMY
COENMHEHMIO IJIS CTaJIbHEIX TpyO.

YPOBEHb TEXHUKHN

[0002] CTaJibHHE TPy OH, Ha3HEBaeMue TPYOHBEIMN U3 OeJINAMA
He(DTEeIIPOMEICJIOBOT'O COpTaMeHTa, IIPMMEHSIKT, HallpuMep, IJIS pas3Belku
UM Oo0BUM HedTM WIM IOIPUMPOOHOTO TI'al3a B HedTHHEIX CKBaXyHax WM
Tas’0BHX CKBaXmuHax (HMWXe B ITaHHOM IOKYMEHTEe Te UM OpyTue MMeHYITCSA
"HepTAHEMM CKBaxmHaMm"), IJa pas3paboTkM HeOOBUHEX 3allacoB, TaKUX
Kak OUMTYMMHOSBHEI I[I€COK WMJIM CJIaHLEeBHM Tas, WU3BJIEUEHUS  WJIU
XpaHeHMsa  OBYOKMCHM yIulepola (moJlydyeHre ¥  XpaHeHMe  OBYOKUCU
yroJepoma (CCS), IMIOJAyUYeHMS T'eOTepMaJIbHOM DHEePTUM MM B TepMaJlbHHX
MCTOUHMKAaX. [IJId COeOMHEeHUS CTaJIbHEX TpyO IIPpUMEHAIT pe3b0oBoe
CoenMHEHNeE.

[0003] Takxkue pesbOOBEHEe CcoeIVMHeHMS IJIS CTaJIbHEIX Tpy® B ofmeMm
KJacCUMUUPYT IO TUIIaM, KaK H’MeKllMre COeIVMHUTEJILHYID MyoQTy U
VHTeTpaJlbHEe. CoelIMHeHMe MyQTOBOT'O TUIIa COeIMHAeT Iapy Tpyod,
ooHa M3 KOTOPHX SMABJISeTCS CTaJlbHOM TpydoM, a m»Opyrasd SBJSeTCH
mydTOoM. B ImaHHOM CJlyuae OXBaThHBaeMasa pe3bba obeclieueHa Ha
HapyXHOM nepudepmnmn KaxIgoIro nu3 KOHIIOB CTaJIbHOM TPy OH, a
OXBaTHBaKMas pe3bba obeclieueHa Ha BHYTPEHHeM IIepudepur KaxmooIo
M3 KOHIOB COEOMHUTEJILHOM MyOQTH. 3aTeM OXBaTHBaeMyln pes3pdy
CTaJIbHOM TpyOB BBUHUMBAIT B OXBATHBAKIYID pPe3b0y COoeIVHUTEJLHOM
My O THL Tak, UuTo ux CKPeIlISaoT u COEOMHHAKT. CoenmmHeHME
VMHTeTpaJlbHOTO THMIla COeIMHAeT Iapy Tpy0O, KoTopere o0e HABJIAKTCH
CTaJIb HEIMU TpySaMu, u OTIOEeJIbHY COEOMHUTEJBEHY MydTY He
IpMMeHSKT. B »maHHOM CJlydae OXBaTHBaeMasa pes3bba obecriedyeHa Ha
HapyxHOV HOepudpepur OIOHOTO KOHIIA KaxIoW cCcTaJlbHOM  TpyOH, a
OXBaTHBaKmasas pe3bba obecleueHa Ha BHYTPeHHeM Iepubepur IpyToTro
KOHIla. 3aTeM oOXBaThHBaeMyl pe3b0y OIHOM CTaJIbHOM TpyOH BBUHUMBAIT
B OXBaTHBaLMyl pe3b0y Ipyro¥ cCcTaJlbHOM TpyOH  Tak, UTO  UX
CKPEeIlIAT M COEIMHAIT.

[0004] CoeIMHUTEJILHEM y4YaCcTOK KOHIla TpyOH, Ha KOTOpoM



obecreurBamRT OXBAaTHBaeMyld pes3b0y, COOepXUT D2JIeMeHT, IIoIJeXalui
BCTaBJIEHMIO B OXBATHBaKIYD pe3b0y M O0OBUYHO HalHBaeMbM "HUINeJb".
CoeIMHUTEJILHEM Yy4YaCcTOK KOHIa TpyOH, Ha KOoTopoM ob6ecleuuBamT
OXBaTHBAKMYy pe3b0y, COOEepXUT SJEeMeHT OJS IIpMeMa OXBaTHBaeMOM
pe3b0H M Ha3uBaeMelM "MydTa'". Humnenar m MydTa oOpa3yioT KOHIUBE TpyO
¥ MMenT TpyduaTyn GopMy.

[0005] PespboOBOMYy COeIMHEHMK MIJIA CTaJIbHEX TpyO TpebyeTcs
UMEThb YIOOBJIETBOPUTEJILHEE rokaszaTesn YIIJIOTHEHU A OJis
IPOTHUBOOENMCTBMA HOaBJIeHUIO TeKyduel cpelb BHYTPM (HMXe B IaHHOM
OOKYMEHTEe TakXe MMeHyeTCcsa "BHYTPEeHHMM HOabJieHueM") ¥ OaBJIEHUD
TeKydelM Ccpelb CHapyXu (Hke B IaHHOM IOKYMEHTe TakXe MMeHyeTCsHd
"HapPyXHEIM OaBJieHueM") . niis peleHmn g YKas3aHHOTO, pe3rboBOE
coenOMHeHMe  obecleuuBanT  YIIJIOTHEHUEM, TOoe IIPMMEHSKT  KOHTaKT
MeTajljla C MeTaJlJIOM. YIUJIOTHeHMe C I[IpMMeHeHMeM KOHTaKTa MeTaja C
MeTaJlJIOM COCTOUT nus3 VIJIOTHUTEJILHOM  [OBEPXHOCTM  HUINEJNIS U
VIJIOTHUTEJLHOM I[OBEPXHOCTM My(OTH, KOTOpas MMeeT OMaMeTp HEeMHOTO
MeHbIIe oraMeTpa YIIJIO THUT &JILHOM IIOBEPXHOCTHU HUIIMEeJIS . Kornma
pesprboBOEe CcoelIMHeHMe CKPeIlJISnT W YIIJIOTHUTEJIbBHEE IIOBEPXHOCTHU
IPUTOHAIT OIOHY K IPYyIoM, IIPUCYTCTBME BEeJIMUMHE HaTsara, TO eCThb
Pa3HOCTM MEeXOYy OIMaMeTpOM VYIJIOTHMUTEJILHOM I[IOBEPXHOCTM HUINEJIS U
OIaMe TpOM YIIJIOTHUTEJIEHOM [IOBEPXHOCTHU My QTHI, oByciyaBJMBaeT
yMeHbIIeHne oraMeTpa YIIJIOTHUTeJIEHOM MIOBEPXHOCTU HUIMIIeJI S u
yBeJIMUeHMe OuaMeTpa YIJIOTHUTEJILHOM IMMOBEePXHOCTM MyOTH. Kaxmas us3
VIDIOTHUTEJILHEX I[IOBEPXHOCTeM OpuilaraeT YCUJIMS »OJIS BOCCTAHOBJIEHUS
OO CBOEI0O MCXOOHOTO IMaMeTpa M TakmM ofbpasoM JaeT YyIpyTroe
BOCCTAaHOBJIEHME, IIPM 5STOM T'€HEPUPYETCSa KOHTaKTHOe HOaBJIeHMEe Ha
YIIJIOTHUTEJIBHEX I[IOBEPXHOCTHAX, KOTOPHE Telepb CLHelJISoTCcCsa OpyID C
IpYyTOM IO BceM mnepubepum njsa obeclieueHMs IIoKasaTeJel YIIJIOTHeHMU.

[0006] HexoTopree pe3bOOBHE COEOMHEHMS COIepXaT KOHCTPYKILIVD,
HaszHBaeMyl "HocHMK" IOJI94 OOIOJIHUTEJILHOTO VYIIYUIIeHMA IoKas3aTeJeln
YILJIOTHeHMA. Hocumk ofecrnieyeH Ha BEpHIIMHE HUINEJS U pPacCIloJIOXKEeH

CMeXHO C yHﬂOTHMTeﬂbHOﬁ IIOBEPXHOCTEK HUMIIIIEJIA. Hocuk He wuMeeT

HaTAaTa c My hTOM u, cJlemoBaTeJILHO, YBeJIMUMBaeT yIpyroe
BOCCTAHOBJIEHME YIUIOTHUTEJILHOM IIOBEPXHOCTHM  HUIINEJA. I[IOCKOJBKY
HOCHUK yBeJIMuMBaeT CliellJIeHMe VILJIO THUTeJIL HEIX [IOBEPXHOCTEM,

IIoKazaTeJlM YIIJIOTHEHMA YJIYy4dlaKnTCAd.
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[0007] WO 2009/060552 m JP 2012-506000 pacKpHBalT pe3L00BOE
coeIMHeHMe @OJId CTaJIbHEX Tpy®, coIepxXamel HOCUK, PacloJIOXeHHLHM
MeXny [IOBEPXHOCTHI 3arJieurkKa HUIIIIEJI S u YILJIOTHUTEJILHOM
[IOBEPXHOCTLI0O HUINEJA. B KaxXIoOM M3 IOaHHHX pPe3b00BHX COeIVMHEeHUN
HapyxHasa IepubepuriHad I[IOBEePXHOCTHL HOCKMKa HUIINEJS COIOEepXUT He
BXOOANYK B KOHTAKT 30HY M YYaCTOK BHYTpPeHHel nepudpepmuHOM
IIOBEPXHOCTY MyQTE, KOTOPHIM COOTBETCTBYET HOCUKY, C He BXOOANEN B
KOHTAaKT 30OHOM, KOTOpasd He KOHTaKTHUpPYyeT C He BXOoOAleM B KOHTakKT
30HOM HMUIINEJI, KOoI'da COoeIMHeHMe CKpellJleHO. Kaxias M3 He BXOIAMMUX
B KOHTAaKT 30H oBpa3oBaHa KOHMUYECKOM [IOBEPXHOCTHI VI
UMJIMHIPUYECKOW TOBEPXHOCTHI.

[0008] JP 2013-524116 packpeHBaeT pe3b00BOe COeOMHEHMe OJid
CTaJIbHEIX Tpy®O, B KOTOPOM VYIUIOTHUTEJIbHASA I[IOBEPXHOCTL HUIIEJI U
YILJIOTHUTEJIEHA A [IOBEPXHOCTE My OTEL oBpa30BaHEH KPUBOJIMHEMHEIMY/
[IOBEPXHOCT AMA oTJIMYaKIEeNC S KPMBM3HE. B OaHHOM Pe3LB0OBOM
COeOMHEHUM  KOHMUeCcKasd IIOBEepPXHOCTb obecrieueHa IIpMMBIKaomMen K
VIJIOTHUTEJLHOM  INOBEPXHOCTM  HUINEJNS U KOHMUecKas IIOBepPxXHOCTDH
obecrieueHa IPUMBIKAKIEN K YIIJIOTHUTEJLHOW MNOBEPXHOCTU My(OTH .

CYIIHOCTE WUBOBEPETEHUSA

[0009] Korma pe3bpb0BOe CcoOeIMHeHMEe CKPeIllJISOT M [IOOTOHSKT
YIIJIO THUTEJIb HHE [IOBEPXHOCTH, OXBaTHIBaeMHI TOopel (HOCHUK)

yYBeJIMuMBaeT ClhellJIeHMe VYIIJIOTHUMTEeJIbHEBIX HOBerHOCTeﬁ IJIA  YJIYy4dIIeHMA

moxkasaTeJe¥ YILUIOTHeHMs. BMmecTe C TeM, BO BpeMA CKpeIlJeHUd
yBeJIMdeHne CLEeIlJIeHn S (T.e., KOHTAKTHOM  CWUJIH) , obecIrieueHHOe
HOCHUKOM, MOXeT oBycJaRJIMBATH UCTUPaHNMeE Ha YIIJIOTHUTEJIbHEIX
[IOBEPXHOCTAX .

[0010] Bapmaue¥ HacToOAmero u30OpeTeHUI ABJIAeTca obeclieueHUe
Pe3pO0BOTO COEOMHEHMS OJAd CTaJIbHEX TpyO, KOTOpoe IMIpendoTBpamaeT
NCTUPpaHMe Ha VYILUIOTHUTEJILHEIX IIOBEPXHOCTAX BO BpeMa CKpPEeIlJIeHUd,
IpM 2TOM OOeclledMBas BHCOKME IIOoKa3aTelJlM YIUJIOTHEHUMA II0 3aBeplleHUMU
CKperIlJIeHN A .

[0011] Hacrogmee n300peTeHUe HanopaBJIEHO Ha co3maHue
Pe3p00BOTO COeIMHEHMA IJIS CTaJIbHEX Tpy®. Pe3pboBOe CcoeldUMHeHUe
COOepXUT TpyOUuaTHM HUINEeNL UM Tpyduaryio MmMydTy. Hunmnesnr obecrneueH
Ha KOHIle TeJla CcTajlbHOoM TpyOu. HuUINeJ b BCTAaBJST B MydTy Tak, UTO

My@Ta 1 HUIIIIEJIb CKPEeIlJIAInTCA. HunneJsib COIOEepPXnUT yHOpHHﬁ BEICTVYII



HUIIIIEJIA M OXBaTHBAaeMyl pe3b0y. VYIIOPHHM BHCTYII HMINEJS ofOpas3yer
YUACTOK BEePNMHH HMIINeJsg. OxBaTHBaeMas pesbba ofecliedyeHa Ha
HapyXHOM TIepudepum HUIIIEJSI ¥ PAaCIoJIOXeHa OJIMKe K TeJly CTaJlbHOM
TPpyOL, YeM VYIIOPHEM BHCTYII HUINeJNS. OxBaTHBaeMas pesbfa SABJISAeTCH
KOHMYECKOM pe3b00M. VYIOPHHM BHCTYII HUIINEJNS COOEPXKUT IIepPBY
IIOBEPXHOCTL 3BallJleuMKa HUIIIeJsI, HOCHMK U IIePBYD YIJIOTHUTEJILEHYIO
IIOBEPXHOCTDb HUTITIEJIS . [lepBasg IIOBEPXHOCTHL 3alJjieunMKa  HUIIIeJ S
ofecrieyeHa Ha  BepmMHEe  HUIIEJD. Hocuk  pacroJjioxeH  OJmxe K
OXBaTHBaeMOM pesbbe, uUeM IepBas IIOBEPXHOCTL 3allJleurka HUIIIeJId.
HocuK COOepXMT KOHMUECKYID HalpaBJIAOIY I[IOBEPXHOCTL HUIINIEJS Ha
CBOeM HapyxHOM mHepubepun. KoHMUecKas HaOpaBJgomas II0BEPXHOCTDL
HUTIIEeJIA MMeeT IOMaMeTp, VYMeHbNalmMMUMCcsa B HaOpaBJIEHUMM K BepHIMHe
HunneJdsa. IlepBasgd YILUIOTHUTeJBLHAS NOBEPXHOCTL HUINeJ S obecleueHa Ha
HapyXHOV mHepubepuy VYIIOPHOTO BHCTYIla HUIIIEJS M PacIoJioXeHa OJmke
K OXBaTHBaeMom  pe3bbe, yeM  HOCHUK. [lepBasg  YILJIOTHUTeJLHAS

IIOBEPXHOCTE HUIIIIEJIA COIOEPXUT KOHMUEeCKYI IIOBEPXHOCTB C IMaMeTpOoM,

YMEHBIMAIMMC I K BepIMHE HUIIIEeJ I . MydTa COIEPXUT IepBYO
IIOBEPXHOCTL 3alljleuMka My(PTH, VYUYaCTOK IpMeMa HOCUKa, IIePBYD
VIJIO THUTEJILHYIO [IOBEPXHOCTE My dTEL, OybepHy IIOBEPXHOCTE u
OXBaTHB a0 pessby. [lepBasa IOBEPXHOCTEL 3arJieumKa My O THL

pacIroJioXeHa Ha BHYTPeHHEeM KOHLe MydTEH ¥ COOTBETCTBYET IIepPBOU
IIOBEPXHOCTM 3alljleuMka HUIONeJd. IlepBasd I[IOBEPXHOCTL 3alljleuMKa
My®TH KOHTAKTHMPYET C IIePBOM IIOBEPXHOCTBI BallJleurKa HUINeJd,
KoT'ma COeIMHeHMe CKpeIllleHo. OfechneueH YydYacTOK IIPMeMa HOCHUKa,
COOTBETCTBYIIOMUNA HOCUKY . YyacTok npreMa HOCUKA COIEPXUT
KOHMUECKYI HalpaBJLOIYHD [IOBEPXHOCTL My(OTH Ha CBOEM BHYTPeHHEMN
nepubepnn. Koumueckas  HalpapBJgomas IIOBEPXHOCTE MYQTH  MUMeeT
IVaMeTp, YMEeHBIAKIMNICS B HalpPaBJIeHMM K BHYTPEHHEeMY KOHIY MYyQTH.
Ha BHYTpeHHel Hepubeprr MyOQTH ofOecHeueHa IepBad VYIUIOTHUTEJLHAS
IIOBEPXHOCTDb MYy HTEHL, COOTBETCTBYIIASL IepBOM YILJIOTHUTEJILHOM
IIOBEPXHOCTM HUINEJS. IlepBasg VYIUJIOTHMTEJbHAS [IOBEPXHOCTL MYQTH
COOEPXUT KOHMUECKYI IIOBEPXHOCTE C IMAMETPOM, YMEHLIAKIUMMCSI K
BHYTPEHHeMY KOHIY MyQ®TH. [lepBasd YIUIOTHUTEJLEHAS [IOBEPXHOCTEL MYyQTEH
KOHTAKTUPYEeT C IIePBOM YIUIOTHUTEJIEHOM IIOBEPXHOCTBI HMIINEJIS, KOoTIa
coenMHeHMe CKpPeIlJIeHO. BybepHas [IOBEPXHOCTDb obecrieueHa Ha

BHYTpPeHHelM mepubepur My»OTH ¥  PaCHoOJIOXKeHa MexOy KOHWUEeCKOM
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HaOpaBJIAKIEN HOBEPXHOCTBHI MYDTH M KOHMUECKOM IIOBEPXHOCTLI IIepBOMU
YVILLIOTHUTEJILHOM IoBepxHOCTM MyOQTH. Ha BHyTpeHHelM HOepudpeprn MyQQTEH
obecrieueHa OXBaTHBaKmasa pe3bba, COOTBEeTCTBYKIE OXBaTHBaeMOM
pe3bbe. OxBaTHBaKmas pes3bba ABJISeTCsa KOHMUEeCKOM pesbbon. Kaxmasd
M3 KOHMUECKOM HalpaBJAKnMel [IOBEPXHOCTM HMINeJd UM KOHMUEeCKOMU
HaOpaBJIAKIEN [IOBEPXHOCTUM My(OTH MMeeT I[IepPBHEM YIOJ KOHYCHOCTH.
Kaxoas ns3 KOHMYECKUX IOBEepxXHOCTEMN epBOM YIIJIOTHUTEJILHOM
IIOBEPXHOCTHY HUINEJS W IIepBOM YIUIOTHUTEJILHOM TIIOBEPXHOCTU MYyQ(TH
VMeeT BTOPOM YIOJ KOHYCHOCTM. BTOpOM YyI'OJ KOHYCHOCTM OoJiblle
IIepBOTO yTJa KOHYCHOCTH. Kornma coeIMHEeHNE He CKpeIlJIeHO,
YIOOBJIETBOPAKTCA CJelyllie BHpaxeHus (1) m (2):

Dp2>Db2>Dpl (1), u

Lb2>Lp2 (2),

rne Dpl @OuaMeTp KOHIlA KOHMUECKOM HalpaBJIdlmel II0BEePXHOCTHU
HUIEeJId, KoTopad OJWwXe K BeplMHEe HUMNeJd; Dp2 OuaMeTp JIMHUU
nepeceuyeHusa IJIOCKOCTM, MNpOXOondmer OoT KOHMUECKOM HalpaBJigomen
[IOBEPXHOCTHY  HMINEJSI ¥  IIJIOCKOCTH, IpoxXonAmer OT KOHMUYEeCKOM
IIOBEPXHOCTM TII€PBOV  VIJIOTHUTEJILHOW  I[OBEPXHOCTM  HUIIEJA; Lp2
IOJIMHa, M3MepeHHas B HallpaBJIEeHUM OCU TPyOH, PpPe3b00BOT0 COeIMHEHUS
KOTOopas HauMHaeTCsd BepHMHOM HUINEJS UM 3aKaHuMBaeTCs JIMHUEM
IepeceyeHUr ILJIOCKOCTM, IMNPOXOOAmeM OT KOHMUECKOM HallpaBJidwnlen
[IOBEPXHOCTHY  HUINeJI ¥ IIJIOCKOCTH, IpOoXOonAmey OT KOHUUECKOM’
[IOBEPXHOCTHM IIepPBOM  YIJIOTHUTEJILHOM  IOBEPXHOCTM  HUIIIEJIS; Db2
ovaMeTp JIMHUM I[IepeceueHud IIJIOCKOCTM, IM[IPOXOoIdmel OT KOHUUECKOMN
HaOpapBJIgIEeN IIOBEPXHOCTM MyOQTEHI U IIJIOCKOCTH, IpoXomAamer  OT
KOHUUYECKOM TIOBEPXHOCTM IIEepPBOV VYIIJIOTHUTEJILHOM IIOBEPXHOCTU MYy(QTH;
u Lb2 oTpe30K IOJMHE, W3MEPEeHHHM B HalpPaBJEeHUM OCH TPyOH, KOTOPHM
HauMHaeTCcd BHYTPEeHHMM KOHIOM MyQTH U  3aKaHuMBaeTCsa JMHUEeN
IepeceyeHMsa ILJIOCKOCTM, MNIPOXOOAmeM OT KOHMUECKOM HallpaBJigwnlen
[IOBEPXHOCTHU My QTEL n ILJIOCKOCTH, Ipoxonamen oT KOHMYEeCKOM
[IOBEPXHOCTHY IIePBOM YIJIOTHUTEJLHOM MNOBEPXHOCTU My(QTH.

[0012] BybepHad NOBEepPXHOCTH uMeeT mJmMHY 0,75 MM miam OoJiklle,
V3MEepeHHYIn B HaOpaBJIeHUM OCU  TPYOH. BybepHas  IOBEpPXHOCTDL
pacrojioXxeHa CHapyXy OT BoobOpaxaeMoM IIJIOCKOCTHM, Kak olIpeneJleHO
BIOOJIb pamrajJbHOTO HalpaBJIeHUSA Pe3L00BOTO coeIVHEeHUS.

Boobpaxaemasa IIJIOCKOCTB obpasoraHa IIJIOCKOCTERIO, HpOXO,JIFIH.[eIZ oT



KOHUUYECKOM HallpaBJgwnmen [IOBEPXHOCTHU My QTEL n JIOCKOCTH,
OpoxXoname OT IIepBOM YILJIOTHUTEJILHOM IIOBEPXHOCTU My(DTH.

[0013] Pe3spboBOe COeOMHEHMEe IJId CTaJIbHEX Tpy® HaCTOSMeIro
n306peTeHnd openoTBpalaeT UCTUPaHNMe Ha YILJIOTHUTEJIbHEIX
[IOBEPXHOCTAX BO BpeMsa CKPeIUJIEHMS, IIpU 32TOM OOeclleuMBas BHCOKME
[IoKaszsaTelJM YIUJIOTHEHMA I[I0 3aBEeplleHUM CKpeIlJIeHUA.

KPATKOE OIIMCAHME YEPTEXEMN

[0014] Ha o¢ur. 1 cxeMaTUUHO IIOKa3aHO IIPOINOJIbHOE CEeUeHue
Pes3EB0OBOTO COEeIMHEeHMSa MyQTOBOI'O TUIla MOJS CTaJIbHEX TPpyD I[IepBOTO
BapMaHTa OCYIeCTBJIEHUAD.

Ha o¢mr. 2 cxeMaTMUYHO IIOKa3aHO IIPOLNOJIBHOE ceueHue pe3b00BOTO
COEeNMHEHMSI MHTEeIpaJIbHOT'O TUulla JIA CTaJIbHEX TpyO I[IepBOI'O BapMaHTa
OCYIWeCTBJIEHNA .

Ha  ¢Qur. 3 1mnokaszaH C YyBeJMUEeHMEM BHYTPEHHMM KOHIIeBOM
y4acToK, ONpeleJIeHHHM I[IO HalpaBJIeHMID OCU TpyOH, pPe3b00BOTO
COeIMHEHMA KOI'La COeOMHEHME He CKpPeIUIEHO.

Ha  ¢Qur. 4 1rnokasaH C yBeJMUeHMEeM BHYTPEHHMM  KOHIIeBOM
y4acToK, onpeneJIeHHHM II0 HalpaBJIeHMI O0OCH TpPpyOH, pPe3b00BOTO
cCoeIMHEeHMS BO BpeMs CKpeIllJleHMd.

Ha o¢Qwur. 5 r1noka3aH C yBeJUUEHVEeM BHYTPEHHUNV  KOHLEeBOMU
y4acToK, omnpeneJIeHHEM I[IO HalpaBJeHMIO OoCUu TpyOH, pe3b00BOTO
COeIMHEeHMS I[IO0 3aBeplUleHUMM CKpeIlJIeHUS.

Ha pur. 6 [IoOKa3aHa reoMeTpud BybepHOM [IOBEPXHOCTHU
Pe3E00BOTO COeNVHEeHUS.

Ha o¢ur. 7 mnokasaHa »Opyrasd TeoMeTpus OypepHOM IIOBEPXHOCTU
Pe300OBOTO COeNMHEeHUS.

Ha o¢ur. 8 mnokasaHa »Opyrad TeoMeTpus OydepHOM INOBEPXHOCTU
Pe300BOTO COeNMHEeHUS .

Ha omr. 9 cxeMaTMUHO IIOKa3aHO IIPOLNOJIBHOE cCceueHue pe3b00BOT0
COEeIMHEHMSA NOJIS CTaJIbHHX TPpyO BTOPOT'O BapMaHTa OCYMEeCTBJIEHUS.

Ha our. 10 CXeMaTUUHO IoKa3aHo NIPONOOJIBHOE ceueHMe
Pe300BOTO  COeOMHEeHMd OJ8 CTaJlbHEX TpyO TpeTbel'0 BapuaHTa
OCyWeCTBJIEHUA .

Ha our. 11 CXeMaTUUHO rIoKa3aHo NIPOOOJIBHOE ceueHme
Pe300BOTO  COEeOMHEHUSa IJIS CTalJIbHEX Tpy0O dYeTBepTOI'O BapMaHTa

OoCymeCTRBRJICHMA .



BAPVAHTE OCYUECTBJIEHMS M3O0OBPETEHNA

[0015] Kak paccMOTpeHO BHIIE, HOCKUK VYJydllaeT [DOoKa3aTeJu
TepMeTU3alMM YIIJIOTHEHMSA. HocCHMK maeT »0QeKT yBeJIMUeHMS XEeCTKOCTU
BEPXHETO ydYacCTKa HUINEeJNS (T.e., YIOPHOTO BHCTYyIa HWUIINEJSA) IPOTUR
nedpopMallim . OaHHBEM >0peKT HOCHUKA YIIydimaeT KOHTaKTHOE
[IOBEPXHOCTHOE HaBJIEHME MeXIy YIUJIOTHUTEJIBHEMM [IOBEPXHOCTAMA, U
TaKXe IIOoNIepXrBaeT CTabMIJIIbHOE KOHTAKTHOE IIOBEPXHOCTHOE IaBJIeHUE,
naxe KoT'ma [IpUKJIanEBaeTCA KOMOMHMPOBaHHA A Harpyska,
oByciapijuBaKmagd HeOOJbIIy IJIaCTUUeCKYyK OedopMallM 3allJleurKa U
OJIM3JIeXallMX YJ4aCTKOB.

[0016] XoTsa HOCHUK obecrieuMBaeT YIOOBJIETBOPUTEJLHEE
rnokasaTeynu YIJIOTHEHUH, OH MOXeT HABJATbECH (GaKTOpoOM, HeCcyIM
OTBETCTBEHHOCTEL 3a UCTHpaHMe Ha YIUJIOTHUTEJIBHEX IIOBEPXHOCTHAX BO
BpeMAa CKpeIlleHMHA pe3b00BOTO CcoelMHeHMA. IlpyumMHa B TOM, UTO
pPesyJibTaToOM CIIOCOOHOCTU HOCHKaA YBEJINUMBATE OaBJIeHNe Ha
KOHTAKTHOY IOBEPXHOCTU MeXIy YIIJIOTHUTEJILHBEIMM I[IOBEPXHOCTAMM TakKXKe
ABJIAeTCHA YyBeJIMUeHMe HOaBJIeHMS Ha KOHTAKTHOM I[OBEPXHOCTU Mexny
YILJIOTHUTEJIEHEIMY  [IOBEPXHOCTAMM, KOoI'Ia YIUIOTHUTEJILHEE I[IOBEPXHOCTHU
CKOJIB3AT BIPUTHK IOPYyTI IOPyT'y B IpollecCe CKpeIlJIeHUS.

[0017] IpyrmMm baxkTOpPOM, HeCVyIIUM OTBETCTBEHHOCTB 3a
UCTUPaHMe BO BpeMa CKpeIlJlIeHMs, SABJISeTCS DSKCLUEHTPUUHBY KOHTAKT
MeXIy  VIIJIOTHUTEJILHOM  IIOBEPXHOCTLI  HUINEJIS U YIJIOTHUTEJILHOM
[IOBEPXHOCTB  MYQTH. TO ecThb, BO BpeMsda CKpeIlJIeHusd, ecm
YIIJIOTHUTEJIbHAA I[IOBEPXHOCTEL HUINEJS W YIJIOTHUTEJBHad I[IOBEPXHOCTH
My®TE HauMHa©T KOHTaKTMPOBAaTh, KOI'Za pe3bOB ele He I[IOJHOCTHI
3aTAHYTH M MMeeTcd TI'MOKOCTBL, VYILJIOTHUTEJIEHAS IIOBEPXHOCTE HUIIINIEJS
M VILUIOTHUTEJIbEHAaS IIOBEPXHOCTE MYy(QTH HEepaBHOMEPHO KOHTaKTUMPOBATH
IO BCeMy IepUMMeTpPY, T.E. MOTYT CKOJIB3UTB C  3KCIEeHTPUUHBEM
KOHTaKTOM. B Takmx caydasax, BEeCbMa BEpPOSTHO BO3HUMKHOBEHNE
UCTUPaHMa Ha ydyacTKax VIJIOTHUTEJLHHEX I[IOBEPXHOCTEeM TIOe MWMeeT
MEeCTO BSKCLEeHTPMUHHM KOHTAaKT. Jaxe ecJM OO MCTUPaHMsa He OOXOOuT,
BO3HUKAKT TakKue I[OBpeXlIeHMd, KaK LapalMHE Ha YILJIOTHUTEJIbHBX
[IOBEPXHOCTAX, KOTOPHEHE MOTYT MOPMBOIMUTL K CHMXEHMIO IIoKa3aTeJiel
YIIJIOTHEHN A .

[0018] g OpenmoTepalleHUMAa MUCTUPaHMA Ha  YIUIOTHUTEJIbHBX

IIOBEPXHOCTAX MOXHO IIPMMEHATE O(jpa(jOTKy HOBerHOCTeﬁ IJI4d



obecrieueHuUsa YOOBJIETBOPUTEIJIEHOT'O COIIPOTUMBIIEHNME VICTUMPaHMIO, Taryo

KakK HaHeCeHIe MeIOHOTI'O TIOKPEITM A nJin HaHeCecHlNe IIOKPETIMA

MeOb—OJIOBO—LMHK. BMecTe C TeM, »OaHHHe BUIOH OOpabOTKM I[IOBEPXHOCTU
ABJIANTCHA OOPOTOCTOAIMMM UM CTpaXdalT HM3KOW MNPOMBBOOUTEJILHOCTLIO.

[0019] g OpemoTBpalleHMda  MUCTUPaHMAg Ha  YIUIOTHUTEJIbHBIX
[IOBEPXHOCTAX MOXHO IPUMEeHATH CMa3Ky . CMa3KM c
YOOBJIETROPUTEJILHEMY CBOMCTBaMM COIPOTUBJIIEHUMS MCTHUPAHUI COOepXaT,
HanpuMep, COCTaBH IJIs CMas3kM pPe3b0O0OBHX COeOMHEHUN, CcolepXalue
TSOKeJIEEe MeTalJlJIEl, OTBeuvakmue TpebOoOBaHMAM cCcTaHIapTokB API (American
Petroleum Institute), T.e., CTaHIOapTHEE TpyOHHE CcMa3ku API.
CeromHsa, BMeCTe C TeM, OXpaHa OKpyXalllel CpeIbe MOXeT TpeboBaThb
[IpUMEeHeHU A COCTaBOB 0JIA CMasKM  pes3bOOBHX COenOuHEeHUN, He
comepXallMx  TAXEJBEIX MeTaJlJIoB (T.e., OKEJTHX TPYOHHX CMas30K) .
CBOMCTBa COIPOTUBJIIEHUS MCTUPAHUID XEeJITHX TPYyOHHX CMa30K OOBUHO
XyXe TakKuxX CBOMCTB CTaHIOapTHHX TPYOHHX CcMa30k API. C yueToM
YKasaHHOTO, HeKOTopoe CONPOTHUBJIEHME  MCTUPAHMID  OOJIKHO OBITB
ofecrieueHO C IPMMEHeHMeM MeTOIOMK, MHHX YeM CMa3Ka.

[0020] [TprHMMa 9 BO BHMMaHME IaHHBE obcrToAaTeJILCTBA,
nzobpeTaTesn CTapaJjiMcChb HauTu crioco® VCKJIIOUEHU A baxkTOpPOB,
BHI3HBAKIMX MCTHMPaHMEe BO BpeMs CKpeIlJleHus, IIpUM 5DTOM peajiu3yd
BO3BMOXHOCTM MCIIOJIE30BaHUA IIpeuMylleCTB HOCHUKa, T.e., ofecleuuBasd
BHICOKME nokasaTesu YILJIOTHEHU S 1o 3aBEepleHNNU CKpEILJIEHUSA .
YKaz3aHHOe PpacCMOTPeHO 0oJiee NOOPOOHO HUXE.

[0021] NzoBpeTaTennu IpenJIOXUIIN oBecrieumnThb KOHMUYECKYVYIO
HallpaBJIANIYD I[IOBEPXHOCTM Ha KaXIOOM M3 HUIINEJS UM MyQOTHE, TakK 4YTOOE
KOHUYECKME HallpaBJIAKI/E [IOBEPXHOCTHU MOTJIU HaTATMBATHECSH u
CKOJIb3UTEH BIIPUTHEK opyn opyry nepern HauaJia CKOJIbXEHN A
VILJIOTHUTEJNBHEX [IOBEPXHOCTENW BIPUTHK OPYT OPYTy. B IOaHHOM crnocobe
OCh TpyOH HUIIIEJS COBMENAeTCHd C OCBL TPYOH MyQTH I[Iepel HadalJloM
CKOJIBXEHUS  YIUJIOTHUTEJILHHX  [IOBEPXHOCTEM  BIPUTHK IOpyT IOPYyTY.
DanHOE openorTBpamaeT CKOJIbLXeHUe YILJIOTHUTEJIBHOM [IOBEPXHOCTHU
HUNMNENIS ¥ YIJIOTHUTEJNBHOM MOBEpPXHOCTM BIPUTHK IOIpyT IOpyry C
SKCLUEeHTPUUYHEIM KOHTaKTOM. KpoMe TOI'O, paccTosaHMeEe, BIOJB KOTOPOIO
YILJIOTHUTEJILHEE [IOBEPXHOCTHU CKOJIE3AT BIIPUTEHEK opyT opyry

YMEHEIIaeTCAd Ha Pa3HOCTE MeXOy IMaMeTpOM KOHMYECKOM HaHpaBJ’IHIOH_[eIZ



[IOBEPXHOCTHU HUNIEeJIS u OiaMe TPOM KOHMUECKOM HaOpaBJgwnmen
[IOBEPXHOCTU MyOTH (T.€., BEJIMUMHY HaTAara). JaHHOe IMIpemoTBpalaeT
VNCTUPpaHMe Ha YILJIOTHUTEJIBHBEIX [TOBEPXHOCTSAX.

[0022] KOHMUECKME HalpPAaBJAKIME I[MOBEPXHOCTM CKOJIB3AT BIPUTHK
opyr IOpyI'y BO BpeMsa  CKpeIUJleHUud, HO He colopukacamwTcd IO
3aBepIIeHUM CKpelJieHrsa. Korma coeIMHeHMe CKpPeIUJIeHO, KOHMUeckas
HalpapeJdomasa I[TOBEPXHOCTD HUIITIeJIS ¥  KOHMUeckas  HallpaBJidwolas
[IOBEPXHOCTEL MYyOQTH oOOpallleHH IpyI K OPpYyTly, pPpas3leJIeHHEE I[IPOCBETOM.
Takmm oBpasz3oM, KoTma COoeVHeHNE CKPEeILJIEHO, KOHMUYECKAaSA
HalpapeJidoimas [IOBEPXHOCTb, T.e., HOCUK VYBeJUUMBAET KOHTAKTHOE
oaBJieHUE MeXny YILJIO THUT €JIb HEIMI [IOBEPXHOCTAMHA, oBecrnieunBasd
YIOOBJIETBOPUTEJIBLHEE [IOKa3aTeJIM YIIJIOTHEHUS.

[0023] BMecTe C TeM, €CJM BBOOATCH KOHMUECKME HalpaBJIgolme
[IOBEPXHOCTM Ha  HUIleJe U MydTe, TPaHWUHBM  YyUYacTOK  Mexmy
KOHMUECKOY HalpaBJgomel [IOBEePXHOCThI MyOTH ¥  YILJIOTHUTeJbLHAaSd
[IOBEPXHOCTE MYyOQTH CKOJIE3UT BO BpeMd CKpeIlUleHrd, OyOoyuM CUJIBHO
OPpVXaTHM K KOHMUECKOM HalpaBJIfAwnleld I[IOBEPXHOCTM HUIMNedad. aHHOoe
yBeJIMUMBaeT JaBJIeHMe Ha KOHTaKTHOM IIOBEPXHOCTM Ha I'PaHUUYHOM
ydyacTKe, UTO MOXeT BHBHBaATL M3HOC WIM ILJIACTUUECKYy »OedpopMaluo,
ecJIM He UCTUpaHMe, IOBepxHOCTeM. EcIM IJaHHOe TIOBPeXIeHMe WK
nedpopMalms OoCcTUTaeT YIIJIO THUTeJILHOM MIOBEPXHOCTU My OTEI,
VM3HallMBaeTCHad YIJIOTHUTeJIbHAA IIOBEPXHOCTh HUINEJS. B pe3yabsTarTe,
MOXeT [IPOMCXOIWUTH MCTUMPaHMEe, WJIM MOTYT CHMWXATBCS IIOoKa3aTelu
YIIJIOTHEHM A, B OCODEHHOCTM II0 COIPOTHUBIIEHMI HAPYXHOMY IaBJIEHUIO.

[0024] HOisa pelleHMs pacCCMOTPEHHEX BHIIe OpoOJieM, u3o00peTaTeln
pemmaIm oBecneunThb OydbepHYy MIOBEPXHOCTH MeXnay KOHMYECKOM
HaOpapBJAKIEN I[IOBEPXHOCTLID My(QTH M YIIJIOTHUTEJLHOM I[IOBEPXHOCTLIO
MydTEI. TO €CTh, BHIIOJHeHMe OydepHOM IIOBEepPXHOCTM Ha I'PaHUMUYHOM
yuacTKe MexIy KOHMUEeCKOW HalpaBJdolel [IOBEePXHOCThD MYyQTH U
YIIJIOTHUTeJIEHOM [IOBEPXHOCTHI My ®TEL oTHeJsaeT YILJIOTHUTEJBHYO
[IOBEPXHOCTL My(QTH OT KOHMUECKOM HalpaBJALIel MIOBEPXHOCTU MyQTEH.
IanHoe IOOJDKHO nperoTBpamaTh OOCTIVXEHNE YILJIOTHUTEJILHOM
[IOBEPXHOCTHU My QTH [IOBpPEeXIeHVEM VIV nebopMalLmen Ha
COOTBETCTBYKIEM KOHIle KOHMUECKOM HallpaBJAlIel IOBEePXHOCTU My(DTH.

[0025] Pe3rBorOe CcoelMHeHMe IJIS CTaJIbHEX TpyO® BapuaHTa

OCYmeCTRBJIEHMA BEHIIOJIHEHO Ha OCHOBE€ IIPMBEIEHHEIX BEHIIE CBeIeHUl.
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[0026] Pespb0BOe COeIOMHEHMe IJIA CTalJIbHEX TpyO BapuaHTa
OCYMeCTBJIEHMA COIEPXUT TpyOuaTHM HUIONEJbL ¥ Tpydbuaryon MyoOdTy.
Hunmesr ofecnedeH Ha KOHIe TeJla CcTajJlbHOM  TpyOH. HunnoeJis,
BCTaBJIAEeTCA B MydTy Tak, uUTo MydTa ¥ HUINEJBb CKPellJIaonTCcd.
HunmeJib COIEepPXUT YIOPHHI BHCTYII HUIINEJS M OXBaTHBaeMyl pes3bpdy.
YIIOPHEM BEICTYII  HUIIEJHI obpasyeT YyUacCTOK  BEpPIMHE  HUINEJA.
OxBaTHBaeMasa pe3bba obeclleyeHa Ha HapPyXHOUW IMIepUdepUM HUINEJIS U
pacrnoJioxeHa OJmXe K TeJly CTalbHOM TpyOH, UYeM YIOPHHBM BHCTYII
HUMNEeJIS . OxBaTHBaeMada peswba ABJIAETCHA KOHNUECKOM pe3L06oi.
YIOPHHM BEHCTYII HUINEJS COIOEPXUT IIepByKl I[IOBEPXHOCTL 3allJleurKa
HUNNEJIS, HOCUK U IIepBYD YIUIOTHUTEJILHYKD IIOBEPXHOCTHL HUINEJII.
[TepBas T[IOBEepPXHOCTHL 3alljleuMka HuOmnejda obeclleyeHa Ha  BepumMHe
HunneJgsa. HocuK pacrnoJioxeH OJmke K OxXBaTHBaeMoM pe3bbe, ueM
nepBasa I[IOBEPXHOCTL 3alljleuMka Huimnejid. HOCUMK COOEPXUT KOHMUECKYIO
HanpapJIAKMYyD IIOBEPXHOCTHL HUIINEJSs Ha CBOeM HapyXHOW IMepudepun.
KoHrueckad  HampaBJAawlad [IOBEPXHOCTL  HUIINIEJHA MKMMeeT  OuaMeTp,
YMEHBIAMUWC A B HalpaBJIeHUNU K BeplnHe HUIIIEeJIA . [lepBas
YILIOTHUTEJIbHA I [IOBEPXHOCTE HUIIIeJq oBecrieueHa Ha HapyXHOM
nepmupepun  YIOPHOTO  BHCTYIIAa HUINEJS ¥ pPacloJIoOXeHa  OJmxe K
OXBaTEBaeMOM peswbe, ueM HOCHUK. IlepBasa YIDIOTHUTEJIbHAa S

IIOBEPXHOCTE HHUIIIIEJIA COIOePXMT KOHMUEeCKYK IIOBEPXHOCTE C IMaMeTpOM,

YMEHBIIAMMMC S K BepmMHE HUIIIEJIS . MydTa COIEPXUT IIepPBYIO
IIOBEPXHOCTL 3alljleuMka My(QTH, VYUYaCTOK IpMeMa HOCUKa, IIePBYD
VIIJIO THUTEJILHYIO IIOBEPXHOCTDb MYy OTEH, BydbepHY0 [IOBEPXHOCTDb n
OXBaTHBaKILYI0 pes3nby. [lepBasa IIOBEPXHOCTDb 3arjieumKa MY ®TEL

PacIlloJiIioOXeHa Ha BHYTPpeHHeM KOHIe My@TH M COOTBeTCTBYyeT HepBOﬁ
IIOBEPXHOCTU 3allJIedMKa HUIIIIeJIA . HepBaH IIOBEPXHOCTD s3allJIedVKa
My@TH KOHTAKTUPyeT C HepBOﬁ IIOBEPXHOCTEIO 3allJIedlKa HUIIIIeJIA,
Korma COeIIMHEeHNEe CKpeIlJIEHO . OBecrieueH Y4YacCTOK IIprnmeMa HOCHKa,
COOTB@TCTBY@MMﬁ HOCHRKY . YYacToK InprueMa HOCHEKa COIOEepPXNT
KOHMUECKYID HallpaBJIAKIMYK IIOBEPXHOCTDB My@TH Ha CcBoen BHyTpeHHeﬁ
HepM@epMM. KoHnmnueckasda HallpaBJIdKIad IIOBEPXHOCTE My@TH MeeT
ormaMeTp, yMeHbmaDMMﬁCH B HallpaBJIEHMNM K BHYTPEeHHeMYy KOHILY My@TH.
Ha BHyTpeHHeﬁ HepM@epMM NW@TH obeclrieueHa IiepBad YIIJIOTHUTEJIEHaA
IIOBEPXHOCTE My@TH, COOTBEeTCTBYyKRIIaA nepBoﬁ yHﬂOTHMTeﬂbHOﬁ

IIOBEPXHOCTU HUIIIIeJIA . HepBaH YIIDIOTHMUTEeJIBEHAaA IIOBEPXHOCTE My@TH
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COOEPXMUT KOHMUECKYH IIOBEPXHOCTL C IOMaMeTpoM, yMeHbIalmMMUMCS K
BHYTpPeHHeMy KOHIY My(®OTH. I[lepBafd YILUIOTHUTeJIbHAS [IOBEPXHOCTHL MyQTH
KOHTAKTUPYeT C IepBOM YILJIOTHUTEJLHOM IIOBEePXHOCTBLIO HUINEeJS, Korna
coeIMHeHUe CKpeIjieHo. BybepHas IIOBEPXHOCTH obecrieueHa Ha
BHYTpeHHeN TIepudepur MyOTH ¥  pPacHooJIOXeHa MexOy  KOHMUEeCKOM
HaOpaBJIAKIEN HOBEPXHOCTBI MYQDTH M KOHMUECKOM IIOBEPXHOCTLI IIepBOMU
YILIOTHUTEJILHOM IOoBepxHOCTM MyOTH. Ha BHyTpeHHeM HOepudepun MyQQTEH
obecriedyeHa OXBaTHBaKmasa pe3bba, COOTBEeTCTBYKIEN OXBaTHBaeMOM
pe3bbe. OxBaTHBaKmasa pe3bOa ABJISeTCa KOHMUEeCKOM pesbbon. Kaxmasd
M3 KOHMUECKOM HalpaBJAKMeM [IOBEPXHOCTM HMIONeJ S M KOHMUECKOU
HaOpaBJIAKIEN I[IOBEPXHOCTM MyQOTH MMeeT I[IepPBHEM YI'OJ KOHYCHOCTH.
Kaxoas nus3 KOHNUECKUX [IOBEpPXHOCTEN epBOM YIIJIOTHUTEJILHOM
IIOBEPXHOCTM HUIINEJS ¥ IIepBOM YIUIOTHUTEJILHOM IIOBEPXHOCTM MYQTH
¥MeeT BTOPOM YIOJ KOHYCHOCTM. BTOpOM YITOJ KOHYCHOCTM OoOJiblle
IepBOTO yTia KOHYCHOCTH. Kornma CoeIMHEHNE He CKpPEILJIEHO,
YIOBJIETBOPAITCA Cllelylmure BepaxeHusa (1) m (2):

Dp2>Db2>Dpl (1), u

Lb2>Lp2 (2),

roe Dpl 1IMaMeTp KOHIA KOHMUECKOM HalpaBJIdolel II0BePXHOCTH
HUIINIEJIS, KOTOPHM OJMXe K BepliMHe HUIMNeJs; Dp2 ouamMeTrp JIMHUMK
IepeceyeHUs ILJIOCKOCTM, IMNIPOXOOAmeM OT KOHMUECKOM HallpaBJigwnlen
[IOBEPXHOCTHY  HUINeJI ¥ IIJIOCKOCTH, IpOoXOonAmey OT KOHUUECKOM’
[IOBEPXHOCTHM IIE€PBOM YIIJIOTHUTEJILHOM IIOBEPXHOCTM HUIINEJIS; Lp2 OJaMHa
yuacTKa pesbBfoBOTO COeOMHEeHMSI M3MepeHHas B HalpaBJeHUM OCHU
TPpyOhE, KOTOPHM HauMHaAeTCd BEePUMHOM HUINEJS U 3akKaHuMBaeTcsd
JIMHMem nepeceuyeHUn ILJIOCKOCTH, Ipoxonamen oT KOHMYECKOM
HaOpapBJAKIEN [IOBEPXHOCTM HUINEJSI, U IIJIOCKOCTHM, MOIPOXOoOdmel OT
KOHMUeCKOM [IOBEPXHOCTU IepBoOM YILJIOTHUTEJILHOM IIOBEPXHOCTHU
HunmneJiga; Db2 1IuaMeTp JIMHMM IIepeceueHusd IIJIOCKOCTHM, IIPOXOIAmeN OT
KOHMUeCKOM HalpaBJgwnmen [IOBEPXHOCTU My QTEL u IIJIOCKOCTHU,
opoxonmdame  oT KOHMUECKOM IIOBEPXHOCTM IIepBOM  YIJIOTHUTEJLHOM
IIOBEPXHOCTH MyO®TH; ¥ Lb2 1mJamMHa, W3MepeHHas B HaOpaBJIEeHUM OCU
TpyBE KOTOPAas HauMHaeTCsa BHYTPEHHMM KOHIIOM MyOTH M 3aKaHuUMBaeTCcsd
JIMHMem IepeceyeHus ILJIOCKOCTH, Ipoxonamen oT KOHMYEeCKOM
HaOpapBJIAKIEN [IOBEPXHOCTM MyOTEH ¥ IIJIOCKOCTH, IpoxXomAamen  OT

KOHMUeCKOM IIOBEPXHOCTU HepBOﬁ ynJ’[OTHMTGJ’IBHOﬁ IIOBEPXHOCTU My(]_)TBI.
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[0027] BybepHad NOBEPXHOCTHL uMeeT mJmHY 0,75 MM miam OoJiklle,
VM3MEPEHHYD B HalpaBJIEHUA ocu  TpyOH. BybepHas MMOBEPXHOCTH
pacrojiokeHa CHapyXu OT BooOpaxkaeMoM IIJIOCKOCTHM, Kak olIpenelleHOo
BIOOJIb pamraJjbHOTO HalpaBJIEHUS OTHOCUTEJIBLHO Pe3BOoBOTO
COENVHEHNS . Boobpaxaemas [LJIOCKOCTB oBpas3oBaHa [IJIOCKOCTBI,
IpoxXoname OT KOHMUEeCKOM  HalpaBJAKIEeN I[IOBEPXHOCTM My(OTH U
[JIOCKOCTBIO, OpoXonAamer OT TIIepBOM YIUIOTHUTEJILHOM IIOBEPXHOCTHU
My ®TEIL.

[0028] B oIMCaHHOM BHIIe BapMaHTe OCYIECTBJIEHUS KOHUUECKHUE

HallpaBJIdKmMe ITIOBEPXHOCTU CKOHCTPYMPOBAHEI TaK, uTo YIT'OJI
KOHYCHOCTU KOHMUEeCKOM IIOBEPXHOCTU KaxIom YHJ'IOTHI/ITeJ'IbHOﬁ
ITIOBEPXHOCTU QoJible YyIJla KOHYCHOCTMU Kaxmoon KOHMUECKOM

HalpaBJigmely [HOBEPXHOCTU U YHOOBJIETBOPAITCS BHpaxeHus (1) m (2).
TakuMm oOpas30oM, OO Haualla CKOJIBXEHUS YIJIOTHUTEJILHEIX I[I0BEepXHOCTEeMN
BIIPUTHEK opyn opyry, KOHMYECKUE HalpaBJgnlye [IOBEPXHOCTHU
HaTATMBAaKTCA IOpyI' C IPyIT'OM, ¥ OCb TpyOH HUIIEJS COBMEIAeTCHd C
ocbld TpPpyOH MydTH. JaHHOEe OOJIKHO MNPpeOoTBpalaTh SKCLUEeHTPUUHBN
KOHTAKT MeXIOy  YIJIOTHUTEJIbHEIMM  I[IOBEPXHOCTAMMA. HOIIOJIHUTEJILHO,
paccTosgHMe BIOJIb, KOTOPOTO VIJIOTHUTEJILHBEE I[IOBEPXHOCTM CKOJIL3AT
BIPUTHK OPYT OPYITY, OOJDKHO OBTL YMEHBIIeHO Ha BeJIMUMHY HaTdara
KOHUUYECKUX HaIpaBJISOINUX IIOBEPXHOCTEN. IOaHHOE OOJDKHO
IpedoTBpallaTh MCTUPaHMe Ha YIJIOTHUTEJILHBEX IIOBEPXHOCTAX BO BpeMsd
CKperIlJIeHUd .

[00289] B omImMcaHHOM BHIIE BapMaHTe OCymecTBJIeHUsa OydepHas
[IOBEPXHOCTD IPUCYTCTBYET MeXIy KOHUUECKOM HalpaBJigwnmen
[IOBEPXHOCTLI0 MYQTH ¥ VIJIOTHUTEJLHOW I[IOBEPXHOCTBID MyOTH. TakuMm
obpasoM, YILJIOTHUTeJIbLHAaS IIOBEPXHOCTL My(QTH OTIOejleHa OT KOHMUEeCKOM
HaOpaBJAKIEN IIOBEPXHOCTU  MyOTH. TakuMm oOGpaszoM, oaxe KoTrmga
KOHMUYEeCcKasa  HalpaBJgomas [IOBEePXHOCTL My(OTH  IIOBpexmaeTCsa WK
nepopMMpyeTCca BO BpeMda CKpeIuJleHMda, I[IpeloTBpalaeTCcsa OOCTWXKeHN e
IOAaHHEIM IIOBpeXxIeHMeM WM OedpopMalMelr VIIJIOTHUTEJILHOM IIOBEPXHOCTHU
MydTE. JaHHOe OOJIXKHO IIpedoTBpallaTh M3HallMBaHMe VYIIJIOTHUTEJLHOM
[IOBEPXHOCTLI0 My(OTH YIJIOTHUTEJILHOM IIOBEPXHOCTM HUIINEJS, IIPU STOM
NIpeloTBpalaeTCad MCTHUPaHNueE.

[0030] B OIIMCaHHOM BHIIIE BapMraHTe oCyleCcTBJIEHUSA

VIOOBJIETBOPAKTCA  BHEpPAXEHUHI (1) nu (2), TaK UTO KOHMUYUEeCKasd
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HalpaBJIAgnla g [IOBEPXHOCTD HUIMIeJI S obpameHa K KOHUUECKOM
HaOpaBJIAKIEN IIOBEPXHOCTM My(QTH II0 3aBeplleHUMM CKpeIlJIeHMS, OaHHBEe
[IOBEPXHOCTM pasleJIeHH IIPpOCBeTOM. Takum ofpasoM, KoI'Ja COeIVMHeHME
CKPEeILJIEHO, KECTKOCTD HOCHUKA HUIIEeJIS YBeJIMUKBAET yIapyroe
BOCCTAHOBJIeHMEe VIIJIOTHUTEJILHOV IIOBEPXHOCTM  HUIINEeJH, IIPU STOM
YIIydlmaeTCsa oaBJieHUre Ha KOHTaKTHOM IIOBEPXHOCTHU Mexmy
YILJIO THUT &JIb HEIMIM [IOBEPXHOCTAMHA . OaHHOe IOOJIKHO oBecrieurBaTh
BHICOKME TOoKazaTeJM YIIJIOTHEHUS.

[0031] Taxum oOpa30M, OINMCAHHHM BHIIE BapMAHT OCYMEeCTBJIEHUSI
IpenoTBpallaeT MCTUPaHMeEe Ha YIJIOTHUTEJILHEX I[IOBEPXHOCTAX BO BpeMd
CKpeIlJIeHusd, obecrneunBasa BHICOKME moKaszsaTenn YILJIOTHEHU A 1o
3aBEepPIMEHUM CKpPEeIJIEHUS .

[0032] IlepBas IIOBEPXHOCTHL 3alljleuMKa HUINEJS MOXeT COHepXaThb
OCHOBHYIO [IOBEPXHOCTH 3arJjieurKa HUIEJS u BCIIOMOT aTeJIEHYIO
[IOBEPXHOCTE 3arJjieunKa HUIIEeJIS. BcrniomoraTesbHadgd [IOBEPXHOCTE
3arjieunuKa HUINEeJd  pPacloJioXeHa CMEeXHO C HapyXHoW Inepubepuen
OCHOBHOM TIOBEPXHOCTHM  3allJleuMka  HUIIeJd. [lepBasd IOBEPXHOCTH
3arjieurka MyQTH MOXEeT COoOepXaThb OCHOBHYK IIOBEPXHOCTHL 3alljleurKa
MyQTE M BCIOMOTATEJILHYID IIOBEPXHOCTL 3alljleurka MypTe. OBeclieueHa
OCHOBHAaA IIOBEPXHOCTL 3arljleuMka My(QTH, COOTBETCTBYyKIMAS OCHOBHOM
IIOBEPXHOCTHM 3BalljleuMka Humnejs. OCHOBHAasS IIOBEPXHOCTHL 3alljleuMka
MydTE KOHTAKTUPYET C OCHOBHOM IIOBEPXHOCTLI 3allJIeuMKa HUIINeJd,
KoTmoa coenOMHEeHMUe CKpeIlJIEHO. ObecrnieueHa BCIIOMOTaTeJIbHa g
[IOBEPXHOCTL  3alljleurka MydTH, COOTBETCTBRYyKMAas BCIOMOTaTeJILHOM
[IOBEPXHOCTU 3arjeunuKa HUIIEeJIS . BcriomoTraTesbHAad IIOBEPXHOCTD
3arjeunKa My QT MOXeT KOHTaKTUPOBATDH c BCIIOMOT aTeJIbHOM
[IOBEPXHOCTLI0 3BalljleurKa HUIINeJIsd, KOT'Da COEeIMHEHMe CKpPEeIlJIeHOo.
Korma CoenMHEHNE CKpeIlJIeHo, BCIIOMOT aTeJIbLHYIO IIOBEPXHOCTD
3allJleuMKa HUINEJS M BCIoMoTaTeJlbHas I[IOBEPXHOCTL 3alljleurka My(QTH
MOTYT He KOHTaKTMPOBATL IPYyI C IPYIOM.

[0033] HurnneJsib MOXeT IOOIIOJIHUTEJIbHO comepxaThb BTOPYIO
YILJIOTHUTEJILHYIO [IOBEPXHOCTD HUMIEeJd. BTopasd YILJIOTHUTEeJILHAa L
[IOBEPXHOCTL HUIINeJa obecledeHa Ha HapyXHOM Iepubepuyr HUMNEJIS U
pacroJioXeHa, Kak OIpeleJIeHO B HallpaBJIeHMM OCUM TpPyOH, B €TI0
cepeIVHe WJIM Ha €U0 KOHIEe CMeXHO C TeJIOM CcTajlbHOM TpyOe. MydTa

MOXeT OOIIOJIHMTEJIEHO COIepPXaTk BTOPYI VYIIJIOTHHMTEJIBHYI IIOBEPXHOCTEB
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MY@TH. ObecrieueHa BTOpPaAd YIUIOTHMTEJIEHaA TIIOBEPXHOCTE My@TH Ha

BHYTpPEeHHeN nepudeprn My dTH, COOTBEeTCTBYIIA g BTOpPOM
YILIO THUTEJIEHOM TOBEPXHOCTH HUTITIEeJIA . BTopas YIUIOTHUTEJIEHA A
IIOBEPXHOCTE My dTH KOHTaKTUpyeT co BTOpPOM YIJIO THUTEJILHOM

[IOBEPXHOCTBI HUIINEJISA, KOI'Ja COeIMHEHME CKPEILJIEHO.

[0034] HurreJsie MOXeT OOIIOJIHUTEJIbLHO comepXxaThb BTOPYIO
[IOBEPXHOCTE 3arJieunka HUIIIEJIS . MydTa MOXeT OOTIIOJIHUTEJILHO
COoIepXaTk BTOPYI IIOBEPXHOCTH 3alljleuuMka MyQTH. BTOpasd NOBEPXHOCTH
3arJjieurKka HUIINIEeJIS PacIlloJIOXeHa, KaK OIpelelJieHO B HallpaBJIEHUM OCHU

pr@H, B €T'0 cCcepellMHe WJIM Ha €eI'O KOHIEe CMEeXHO C TeJIOM CTaJIbHOM

TPy OHL. BTopasa IIOBEPXHOCTD 3arJjieumnKa HUMIIeJ S IepecekaeT
HalpaBJleHVMe ocKu TpyOeH. BTopas [IOBEepPXHOCTHL  3alljleurka MyQTH
pacroJjioxeHa COOTBETCTRYyIEeN BTOpPOM IIOBEPXHOCTH 3arJieunKa

HuUIneJssga. BTopasd [DOBEPXHOCTH 3alljleurka MyOTEH KOHTAKTUPYET CO
BTOPOM [IOBEPXHOCTEBI 3arJieurka HUIIIeJIA, KoT'ma COoenOMHEeHue
CKPEeILJIEHO.

[0035] I[Io MeHbBIIEeM Mepe OIHa U3 I[IepBOM YIJIOTHUTEJLHOM
[IOBEPXHOCTHY HUIINEJS M IIepPBOM YIUIOTHUTEJILHOM IIOBEPXHOCTU MYyDOTEH
MOXeT OOIIOJIHUTEJIbLHO comepxaThb KPUBOJIMHENHYIO [IOBEPXHOCTE .
KpuBoJMHeNMHAaa TIOBEPXHOCTL ofecleueHa I[IPUMHKAKLIEY K KOHMUECKOM
[IOBepxXHOCTH . KpHBOJMHENMHAad I[IOBEPXHOCTL MMeeT OOHO WM 0OoJiee
VCKPUBJIEHUN .

[0036] BybepHas TIIOBEPXHOCTL MOXET COIEPXaThb KPUBOJIMHENHYIO
[IOBEPXHOCTL . KpMBOJIMHeMHas IIOBEPXHOCTL ofecledeHa IIPMMHKALIEN K
KOHUUYECKOM HallpaBJgwmen [IOBEPXHOCTHU My QT u epBOM
VIJIOTHUTEJILHOM  MOBEPXHOCTM  My(QTH. KpuBoJMHelHasa  IIOBEPXHOCTDb
VMeeT OIHO MM 0oJlee MCKPUBJICHUN.

[0037] BydepHad TIIOBEPXHOCThH MOXeET MMETH IJIMHY 2 MM WK
MeHbIle, M3MEePeHHYK B HalpaBJIEHWM OCU TPYOH.

[0038] BapmaHTH OCYUWECTBJIEHMSA KOHKPETHO OIIMCAHE HIWXe CO
CCHIJIKOM Ha uepTexu. OOIMHAKOBEIM M COOTBETCTBYKMIMM 3JIeMeHTaM Ha
yepTexax IIPUCBOEHE OOMHAKOBEE CCHJIOUHEE [IO3MIVM, W OJIVMHAKOBHE
OTIMCaHMsa He IMoBTopAnTCcd. [JIa yhopomeHMa OOBACHEHUS UYepTeXy MOTYT
[IOKAa3EBATE 2JIEMEHTY YIPOMEHHO WM CXEMaTUUYHO WM He I[IOKa3HBaTh
HEKOTOPEE 3JIEMEHTH.

[0039] <IlepBHM BapMaHT OCYIIECTBJIEHMUSI>
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[KoHCTpYKLIMA pe3b0OBOTO COEIVMHEHUA ]

(KoHCTPpYKLUMA B 1I&JIOM)

Ha o¢ur. 1 wm 2 CcxeMaTM4YHO IIOKa3aHH I[IPOJOJIBHEHE CEUEeHUSd
pe3b0OBEX coeluHeHMM 1A u 1B @OJag CTaJbHEX Tpy®, COOTBETCTBEHHO,
[IEPBOTO BapMaHTa OCYIEeCTBJIEHNUA . Pespboroe COenMHEHMUE 1A,
IokasaHHoOe Ha Oour. 1, 4BJgeTCcsa pe3bOOBHM COEOMHEHMEM MyQTOBOTIO
Turia. Pe3pboBoe coelMHeHMe 1B, noka3aHHOe Ha ¢ur. 2, [ABJAETCHA
Pe3bLB0OBEIM COEeIMHEHMEM MWHTEeIpPaJIJbHOT'O TUlla. B ClleOyroilleM OIMCaHuM
pe3p00oBEHe coenuHeHuda 1A m 1B oBa MOT'YT OBTE Ha3BaHH pPe3b00BEM
CoenOMHEeHMeM 1, KOI'a He IejlaeTcd pas3Jjivuusi.

[0040] Kak mokaszaHo Ha o¢ur. 1 m 2, pesprboBOe coenuHeHMe 1
comepxuT TpybuaTem HuNONeJbr 10 m TpyduaTtyin MybdTy 20. Hunmesgs 10
BCTaBJIALT B MydTy 20 Tak, uTo HunmeJsb 10 m mydTa 20 CKpemasoTcd.

[0041] Hunnensr 10 ofecrneueH Ha KOHIe TeJla CTaJIbHOW TpYOH.
TeJio CTaJbHOM TpPyOH OTHOCHUTCA K ydacTkaM CTajJlbHOM  TpyOH,
comepxamey  HUIINEJb 10, He HaxomdmyMcsa B @ MydTe 20 nociue
BCTaBJIEHUA. IOia [OpoCTOTHL OOBACHEHMSA  HallpaBJIeHMe K BeplluHe
HUIIIeJIS 10 MOXeT OBITE Ha3BaHO HalpaBJIeHUEM BHYTPb VI
HalpaBJIeHMEM BO BHYTpPEeHHee IIPOCTPaHCTBO WM HallpaBJIEHMEM BIIepen
WM HalpaBJIeHMeM K IepelHeM YacTH, M HalpaBJIeHMe K TeJly CTaJIbHOM
TPpyOE MOXeT OBTL Ha3BaHO HallpaBJIeHMEeM HapyxXy WMJIM HallpaBJIEHMEM K
HapyXHOM CTOPpOHe WM HallpaBJIeHMe Halal WM HalpaBJIeHMe K 3alHel
JacTM, BCe, Kak ONpenesIeHO II0 OCKUM TpyOH pe3s00BOTO CcoenMHeHusS 1.

[0042] Hunmesbr 10 comepXuT YIOPHHM BHCTYI 11 HUODeId U
OXBaTHBaeMyl pe3bby 12. VHOPHEM BHCTYN 11 HUONEJNS OpedCTaBJIAeT
cobom y4acToK BEPIMHEL HUIIIIEeJIS . OxBaTEBaeMasd pesbba 12
pacroJioxeHa OJMXKe K TeJly CTaJIbHOM TpyOb, uYeM YIOPHHEM BHCTyn 11
HUIIIEeJIS .

[0043] VHOOpHEM BHCTYI 11 HUONEJS COOEPXUT MNOBepxHOCTH 111
3arJieurKa  HUMINeJa, HOCUMK 112, ¥ yIJIOTHUTEJIBHYK I[IOBEepPXHOCTH 113
HUIIeJId. [IoBEPXHOCTE 111 3alJieurKa  HUINIIIeJd, Hocuk 112 wm
YILJIOTHUTEJIbHAA TIOBEPXHOCTH 113 HUMINEJS PAacIOoJIOKEHE B TaHHOM
IopgaOKe B HalpaBJeHUMM K HapyXHOM CTOpPOHe, KaK oIpenejleHO IO OCHu
TPy OHL.

[0044] [loBepxHOoCTh, 111 3amjedmMka HuUIeJsa obecledeHa Ha

BepurHe Hunneygda 10. IoBepxHocTs 111 3amjeduka  HUIINEJS MOXeT
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comepxaThb OCHOBHYID [IOBEPXHOCTH 3arJieumnkKa HUIIIEJIS u
BCIIOMOTAT&JIbHYK I[IOBEPXHOCTBL  3allJIeuMKa HUIIINEJA, pPacCMOTPEHHEE
OOIOJIHUTEJIBHO HWXE .

[0045] Hocuk 112 pacnoyioxeH OJMKe K OXBaTHBaeMoM peswbbe 12,
ueM I[HOBepxHoOCTh 111 szamjeumka Hunnejada. Hocuk 112 COOEpXUT
KOHMUECKYID HallpaBJIAKIMYyK IIOBEPXHOCTBb 112a HuOmejJs Ha CBoen
nepudpepun. KoHnueckas HalpabeJidomad IIOBEePXHOCTE 112a  HUIINEJH
ABJISEeTCA KOHMUECKOM IIOBEPXHOCTbBI, C OMaMeTpOM, YMeHbIalmMUMCS B
HalpaBJIeHUM K BEpPIMHE HUIIIIeJI S 10. To eCcThb, KOHMUYECKAaSA
HalpaBJidMas I[IOBEPXHOCTH 112 Hunmneygs obpasoBaHa Hepudepuen
YCeUeHHOT'O KOHyCa, OCh KOTOPpOTIO fABJjideTcHd ocbkbil CL TpyOH.

[0046] VYmojgoTHMTEeNbHaAsa IIOBEPXHOCTL 113 HUINEJNS pacloJioXeHa
Bamxke K OxXBaTHBaeMOW pe3bbe 12, uyeM HOCHMK 112. VYIJIOTHMTeJbHAS
[IOBEPXHOCTEL 113 HMUNONEJNSd COIEPXUT KOHMUECKYI [IOBEPXHOCThL, UMEKIYI
oaMeTp, YMEeHBIAMUMC S K BeplUMHE HUIIIEJIA 10. KoHnueckasa
IIOBEPXHOCTL VYIIOTHUTEJILHOW IIOBEepXHOCTM 113 HUINeNd OOINOJIHUTEJILHO
OnMcaHa IIOOPOBOHO HMXEe.

[0047] OxBaTHBaeMasa pe3b0a 12 pacnoJioxeHa CHapyXxm OT
YIIOPHOTO BHCTyIa 11 HUONeJIS KakK olIpenejieHO B HalpaBJIEHUM OCHU
TpyOH. OxXBaThHBaeMasa pes3bba 12 obeclniedyeHa Ha HapPyXHOM Iepudbepumn
uunmneJga 10. OxBaTeBaeMasa pes3bba 12 mnpencTaByisgeT CcoOO0M KOHUUECKYIO
pe3sdy.

[0048] MyodTra 20 cComIepXuUT IOBEPXHOCTE 21 3amjeurka  MyQTH],
Yy4acToOK 22 TIpHMeMa HOCHKa, VYIUIOTHUTEJBHYKD IIOBEPXHOCTE 23 MyOQTH,
OybepHyK MOBEPXHOCTHL 24 M OXBaTHBRaKIYyK pe3bby 25.

[0049] [TOBEPXHOCTH 21 3allJIeulrKa MY QTH oBecrieueHa Ha
BHYTPEeHHeM KOHIe MyOTH 20 ¥ COOTBeTCTByeT IoBepxHocTm 111
3arJieunka  HUMnejad. Korjga CcoeIMHeHMEe CKpPeIUJIeHO, IIOBepXHOCTh 21
3arJieunka  MyOTHEH  KOHTaAKTUMPYET C IOoBepxHocThi 111 3arJieunkKa
HUIIIEJIS M BMECTe C IoBepxHOoCThI 111 3amjeumMka HUINEJIS o0pasyer
y3eJ 3allJleuukoB. IlopepxHoCThk 111 3amjedmMka HUIINEJS M [IOBEPXHOCTHb
21 Bamjeurka MyQTH CJIyXaT OCTaHaBJMBAKMIKVM YIIOPOM IJIS OTPaHUUYEHUS
BBUHUMBaHMA Hunmnejgs 10. IloBepxHocTe 111 3arjieumMka HUINEJNS WU
[IOBEPXHOCTH 21 3arJieurkKa My ®TEL CIIyXaT oJis TeHepPMPOBaHMSA
aKCHaJLHOM CHMJH 3aTATMBAHUA pe3b0b BHYTPM COeIVHEeHMUId.

[0050] vyuacTok 22 npueMa HoCHMKa Ha wMydTe 20 oOecrieueH
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yUacTokK 22 OpueMa HOCHKa, COOTBETCTBYWMMM HOCHMKY 112 Hunmnesns 10.
YuacTok 22 IIpHeMa HOCUKa PAacIlOJIOXEeH CHapyXu OT I[IOBepxXHoCcTu 21
3alJleuynka MyOQTH, KaK OIpelelJIeHO B HallpaBJIeHUM OCH TPYOH. YUacCTOK
22 TIpueMa HOCUKa COOEePXUT KOHMUECKYH HalpaBJIARIYKD IIOBEPXHOCTDH
My®TH 22a Ha CBOEM BHYTpPeHHel Nepubepun.

[0051] Kounueckas HaIpaBJIAOIYD  [IOBEPXHOCTH 22a My ®TEL
ABJIAeTCHA KOHMUECKOM I[IOBEPXHOCTBI, C IMaMeTPOM, YMEHBIAKIVMCS B
HallpaBJIEHMM K BHYTPeHHeMy KOHLIYy My®Te 20. To ecThb, KOHMUYeCKAad
HallpaBJIAKla g [IOBEPXHOCTE 22a My QTEL obpasoBaHa BHYTPEHHeN
Nepubepnel yCedeHHOTO KOHyCa, OChH KOTOpOTO ABJfAeTcsa ockl CL
TPYOHL.

[0052] KoHmMueckad HaIpaBJAKIMYK I[IOBEPXHOCTL 22a MyOQTH U
KOHMUEeCKasa HallpaBJidollas [IOBEePXHOCTb 112a HUINEeJS MMeRT BeJIMUMHY
HaT4ara. Konuueckada HallpaBJIAKIAa g [IOBEPXHOCTD 22a My QTEL
KOHTAKTUPpyeT C KOHMUECKOM HalpaBJdllleld NOBepxXHOCTh 112a HUINeNA
BO BpeMsa CcKpeluleHusa Hunnejgs 10 m wMmydrer 20. IIo  3aBeplleHUM
CKpeIlJIeHMs KOHMUecKasd HallpaBJjidollas [IOBEPXHOCTb 22a MyOTH He
KOHTakKTUpyeT C KOHUUECKOM HalpaBJigwomen [IOBEPXHOCTHI 112a
HUIIIIEJIA .

[0053] YIIJIOTHUTEJIbHAS IIOBEPXHOCTH 23 MyQTH pacloJioxeHa

HapyXy oOT ydacCcTKa 22 IIpmeMa HOCHKa, KaK OoOllpeleJIeHO B HallpaBJIEHUU

ocu TPyOEHL. Ha BHYTpPEHHeN nepudpepunrt  MyOTE 20 oBecrieueHa
VILJIOTHUTEJILHA A [IOBEPXHOCTE 23 My dTEL, COOTBEeTCTBYIIAA
YILJIOTHUTEJIbLHOM [IOBEPXHOCTHU 113 HUMNIIeJIA . YILJIOTHUTEJILHA A

[IOBEPXHOCTL 23 MyQ®TH U YIJIOTHMUTEJBHAad I[IOBEPXHOCTHL 113 HUMNEJA
MMERT BeJIUUVHY HaT4ara. Kornoa COeIVHEHNE CKpPEILJIEHO,
YILJIOTHUTEJIEHA A [IOBEPXHOCTE 113 HUIIIEJIS u YILUIOTHUTEJIbHA A
[IOBEPXHOCTE 23 MyQTH HOOJDKHEIM OO0Opa3oM CLeIJIAnTCS OPpYyD C IOpYyIT'oM
OJI  TIOJIydeHMs IIocalKM C HaTaroM. Korma coelVHeHMNe CKpPEeILJIeHO,
YILDIOTHUTEJIEHA A [IOBEPXHOCTE 113 HUIIIEJIS u YILUIOTHUTEJIEHA A
[IOBEPXHOCTEL 23 MyQTH 00pal3yonT YIUJIOTHEHUE, I'oe IpUMeHAeTCs
KOHTAaKT MeTajljla C MeTaJlJIOM.

[0054] BybepHasda noBepxHoCTb 24 obecrieueHa Ha BHYTpPeHHeN
nepudepun MydTH 20. BydepHas HOBEPXHOCTL 24 MHOpedcTaBJigeT cobon
TPaHWUHHEM YYaCTOK BHYTpPeHHeN OepudepuMHOM [IOBEPXHOCTU MyO®TH 20

MeXIy KOHMUeCKOM HaHpaBJ’IHIOH_[eﬁ IIOBEPXHOCTEIO 22a My(l)TBI n
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YVILLIOTHUTEJILHOM TIOBEPXHOCTLID 23 MyOQTH.

[0055] Ha BHYTPEHHeN nepudpepum  MyOTH 20 oBecrieueHa
OXBaTHBaKmasas pesbba 25, CcooTBeTCTBYKIMAasS OXBaTHBaeMoM pe3bbe 12.
OxBaTHBaKmasas pe3bba 25 mnOpencraBjageT coboM KOHMUECKylh pes3bdy,
KOTOopasd MOXEeT CLeMJIATECA C KOHMUECKOM pesb0oM, MOIpedcTaBJiigrmen
coborm oxBaTHBaeMyl pesbrby 12. Korma coeIMHeHMe  CKpeIlieHo,
OXBaTHBaKMasas pe3bba 25 BMecTe C oxBaTHBaeMoM pesbbdon 12 obpasyerT
pe3bpboBOM  y3eJ. PesbOH OPelloUuTUTEJIbEHO ABJLITCA OOHOS3aXOIHBEMM
WM IOBYyX3axXOOHHMU pe3bOamMu.

[0056] Hunmesr 10 pespBOBOTO cCcoeIMHeHMsa 1B, I[DOKa3aHHHEM Ha
dur. 2, IOOIOJHUTEJLHO COOEPXUT YIJIOTHUTEJLHYID IIOBEepXHOCTHL 13
HUNONEeJd. YIDIOTHUTEeJIbHAasa TIIOBEPXHOCThL 13 Hummnessa obeclnedeHa Ha
HapyxHOWV Nepubepunm Hunmness 10 M pacrnojioxeHa Ha KOHUe Humnnejgsa 10,
TO €CTh CMEXHO C TeJIOM CTaJIbHOM TPpyOH.

[0057] Mydra 20 pespbOBOTO COeIMHEHMSA 1B OONOJHUTEJBHO
COOEPXUT YIJIOTHUTEJIbHYI IIOBEPXHOCTL 26 MyO®TEH, COOTBETCTRBYIIYIO
YILJIOTHUTEJILHOM [IOBEPXHOCTHU 13 HUIIIEJIA . YIJIOTHUTEJILHA A
[IOBEPXHOCTL 13 HUIONEJS M VYIJIOTHUTEJIbHasS IIOBEPXHOCTL 26 MyQTH
VMEIT BeJIMUMHY HaTgara. [lo3ToMy, KoI'la COeIMHEeHMe CKPeIlJIeHo,
VIIJIOTHUTEJILHA S [IOBEPXHOCTD 13 HUIIeJIS u YIJIOTHUTEJILHA S
[IOBEPXHOCTL 26 MyQ®TH IJOJDKHEM OO0OpasoM CLeIllJIARTCA IPpYyTI C IOPpYyT'OM
OJIsS TIOJIYUYeHMs TIIoCcalKM C HaTaroM. Korma coeIMHeHMe CKpeIllJleHo,
VILJIOTHUTEJILHA S [IOBEPXHOCTD 13 HUIIEeJIS u YIJIOTHUTEJILHA S
[IOBEPXHOCTL 26 MyOTH 00pal’yioT YILJIOTHeHUE, Toe IHOpuUMeHSeTCs

KOHTAaKT MeTajJlJla C MeTaJlJIOM.

[0058] (KonCcTpYyKLUMSA BHYTPEHHETO KOHILa pPe3s00BOTO
coenIMHeHMUA)
Ha  o¢wur. 3 1moka3aH C yBeJMUeHMEeM BHYTPEHHUM  KOHLEeBOMU

y4acToK, Kak OlpeleJIeHO B HallpaBJIEHWM OCK TpPyYOH, pe3b00BOT0O
coemIMHeHMUsa 1, IOokKaz3aHHOTO Ha ¢ur. 1 m 2.

[0059] Kak riokazaHo Ha dur. 3, HaCcToOAmLeIo BapMaHTa
OCyWeCTBJIEHUS, [IOBEPXHOCTE 111 3alJleuuKka  HUIIEeJIA COOEPXUT
OCHOBHYK IIOBepxXHOCTE 1lla 3amjeurka  HUIIEJS WM BCIOMOT'aTelIbHYK
noeepxHoCTh 111lb =3amjleumka HUIINEeJA. I[IOBEPXHOCTH 3alljleduka 21
MyQTEL COIEPXMT OCHOBHYK IIOBEPXHOCTE 2la 3aljleurka  MyOTH U

BCIIOMOTAT&JIbHY IIOBEPXHOCTE 21b 3amjeuuka MyQTH.
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[0060] OcHOBHas TOBepxHOCTE l1lla 3BarmjedmMKa HUIINEJS HABJISETCSH
TOPOMUIAJILHOM IIOBEPXHOCTHLIO, IIepecekKallel HallpaBJIeHMe OCU TpyOH
pe3rB0OBOTO CoelIMHeHMsa 1. B HacTodmeM BapMaHTe OCYIEeCTBIIEHUS
OCHOBHas IIOBepXHOCTE l1lla B3BarmjedMkKa HUIINEJS HaKJIOHEeHa TaK, UYTo
ee HapyXHasa TIepudepusda pacrojiokeHa BHYTPL OT ee BHYTPeHHeM
nepudpepnn, KakK OIpPelelJIeHO B HallpaBJIEHUM OCU TPYOH.

[0061] BcmnomorareJibHasd IOBepxHOCTh 111lb 3amjieuuka HUIIEJS
ABJIAETCHA TOpPOUOAJILHOM [IOBEPXHOCTHI, obecrieueHHOM CMEXHO c
HapyXHOV TIepudepuerl OCHOBHOM MHOoBepxHoCTM l1llla 3amjeumka HUIIIEJS.
BcrnoMoraTesyibHasgd I[OBEepPxXHOCTH 111b 3arjieumka HUIIEJS IIepecekKaeT
pamuaJyibHEe HallpaBJIEHUS OTHOCUTEJIBHO pe3b00BOTO COoelMHeHuS 1.
BcrioMoraTeslbHad [HOBEepPXHOCTH 111b 3amjeumka HUINEJIS MMeeT HaKJIOH
IIPOTUBOIIOJIOXHEM  HaKJIOHY OCHOBHOWM TIOBepxHOoCTM 1lla 3amjeumka
Hunmneygda. To ecThb, BCIOMOTaTeJlbHasa IOBepxHOCTh 1l1lb 3amjiedmka
HUIIIeJIS HaKJIOHeHa TakK, UTO e€e HapyXHasd Iepudepus pacIloJioXeHa
HapyXy OT ee BHYTpeHHeM IHepubepuy, KakK olIpelesjieHO B HallpaBJIeHUU

oCcU TPYOEH.

[0062] OcHOBHa4a [IOBEPXHOCTB 21la 3arJieumnKa MY O TH n
BCIIOMOTI'aTeJIbHasda IIOBEPXHOCTBE 21b 3allJIeulKa M’ycb’l‘bl ABJIAKTCAHA
TOpOMIOaJIbk HEIMIM IIOBEPXHOCTAMHN, obecrieueHHEIMM Ha M‘y(b’l’e 20,

COOTBETCTRBYIIMMM OCHOBHOM IOBepxHOCTM 1lla 3aljleuMka HUINEJIS U
BCIIOMOT'aTeJIbHOM [IOBEPXHOCTHU 111b 3arJieumnkKa HUIIIEJIS,
COOTBETCTBEHHO. OCHOBHasa [IOBEPXHOCTH 21la 3allJleunka My QTE
HakJIOHeHa TaK, UYTO ee HapyXHad TI[epudeprsa pacloJioXeHa BHYTPEB OT
ee BHYTpeHHel Oepudepum, Kak OoIpenejleHO B HalpaBJeHUM OCH TPyOH
IOJII COOTBETCTBUSA OCHOBHOM IMHoBepxHoCTM 1lla 3amjeuMka HUINEJS.
BcrmoMoraTeslbHad TIIOBEPXHOCTH 21b 3amjeuduka  MyQTH MMeeT HakKJIOH
IPOTHBOIIOJIOKHEM  HaKJIOHY OCHOBHOM IIOBepxHOCTM 2la  3alljleuuka
My®TEI. BcriomMoTraTeJsIbHasa IIOBEpPXHOCTH 21b 3amjeduka MyQTH HakKJIOHeHa
Tak, UTO €e HapyXHasd Iepudepusa pacloJIOXeHa HapyXy OT ee
BHYTpeHHeM Hepudpepunr, Kak oIpelesjleHO B HalpaBJIeHUMM OCU TpPyOH,
IOJII COOTBETCTBMSA BCIOMOTaTeJIbHOM mHoBepxHocTM 1l1lb 3amjgeunka
HUIIEJIS .

[0063] OcHOBHa4a IIOBEPXHOCTH 111a 3allJIeunKa HUIIINEeJIS U’
OCHOBHasd IIOBEepPXHOCTE 2Z2la 3aljiledyrMka MyQTH COoIpuKacalTcsa IpyIT C

IpPYyTOM KoToa CoeInVHeHVE CKpeIlIeHO. C pige)anleli CTOPOHEH,
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BCIIOMOTaTeJIbHada IIOBEPXHOCTH 111b 3arJieunKa HUIIIEeJIS "
BCIIOMOT'aTeJIbHad IIOBEPXHOCTE 21b 3amjeuuka MyQTEH CKOHCTPYMPOBAaHE
C BOBMOXHOCTBK COIPUKOCHOBEHMS, KOT'Ia COeIVMHEeHME CKpPEeIlJIeHO, HO
He TpelyomuMM  COINIPMKOCHOBEHMS IOpyl' C OpPpyI'OM B  HOPMAJIBHOM
COCTOSHUNU co CKpeIlJIEHHBM COEeOVHEHUEM. BcroMoraTeslbHY
[IOBEPXHOCTL 111b 3amjedumMka HUIIEJS M BCIOMOT'aTeJIbHas IIOBEPXHOCTH
21b BzBamjgeurka MyQTH MOTYT KOHTAKTHMPOBATE IOPYyI' C IOPYIT'OM eCJH,
HallpMyMep, I[IPUJIOXEHa BECOKad CXuMawoilas Harlpy3Ka K pes3sr00oBOMY
coeIMHeHMIO 1 MM T[OIPWJIOXEeH Upe3MepHHM 3aTATMBaIVM  KPYTAMUN
MoMeHT. Korma BcrooMoraTeJlbHasd I[NOBepXHOCTh 111b 3amjeumMka HUIIEJS
KOHTaKTUPYeT C BCIOMOTATEJIbHOM I[IOBEPXHOCTBRI 21b 3Bamjeurka MyQTH,
OpenoTBpamaeTca OedpopMalmMsa YIOPHOTO BHCTyHNa 11 HOpuM  KOTOpOMU
yBeJIMUMBaeTCa eTlo OuaMeTp.

[0064] TloBepxHoCThb 111 3amjeumkKa HUIONEJISI He TpedyeT B CBOEM
COCTaBe RBCIHOMOTATeJIbHOM IoBepxHOoCTM 111b 3anjedumxka HuUNNejasd. B
TakMx peajM3alMax I[IOBEpPXHOCTE 21 3amjeuuka MyOQTEH He COIEepPXUT
BCIIOMOTaTeJIbHYK IIOBEPXHOCTL 21b 3amjeumka MyQTH.

[0065] VOJOTHMUTeJIbHAAd IIOBEPXHOCTbL 113 HUIONEJS COIepRXUT
KOHMUECKYID I[IOBepxXHOCTb 113a. KoHMUecKasd IOBEepXHOCTH 113a wmmMeeT
oramMeTp, YMeHbNamuiicsa K BepmmHe Hunmnesgsa 10. To ecTh, KOHMUECKAas
IoBepxHOCTEL 113a oOpas3oBaHa Iepudepuert yceueHHOT'O KOHYyCa, OCb
KOTOpOTro gApjdeTcd ocblo CL TpyOH. Korma coeIMHeHMEe He CKpPeILJIeHO,
KOHMUeCcKasa I[IOBEepPXHOCTbL 113a wmMeeT yIOJl KOHYCHOCTH, KOTOPHM
foJiblle yIJla KOHYCHOCTM KOHMUECKOM HalpaBJidomel HoBepxHocTM 112a
HUIIEJIA .

[00606] KoHmnueckasa [IOBEPXHOCTE 113a VILJIOTHUTEJILHOM
nopepxHocTr 113 HUONeJNd IOPeOlouTUTeJIbHO CcoeldMHeHa C KOHUMUECKOM’
HaOpapBJAKImeN IIOoBepxHOCTb 112a HUIONEJS dYepe3  KPUBOJIMHEMHYI
[IOBEPXHOCTL, MMEKIyl OIHO MM 0oJiee UCKPUBJIIeHUMV. AHAJOTMUHO,
IpPenrnouTUTEJIbHEIM SABJISeTCca obeclleueHMe KPUBOJMHEMHOM IIOBEPXHOCTH,
VMemey oOHO WM 0o0Jlee MCKPUBJIEHMM MeXIy KOHMUYECKOM IIOBEPXHOCTLIO
113a u oxBaTHBaeMo¥M pespbom 12 (¢mr. 1 m 2). B Takux peaam3almax
oBa KOHIIa, KakK ompeleJIeHO B HalpaBJIEHUN ocu TPYyOH,
VILLIOTHUTEJILHOM MNOBepxHOCTM 113 HuONes obpa30BaHH KPUBOJMHEMHEMA
[IOBEepXHOCTAMM . KpMBOJIMHeMHas INOBEPXHOCTL, MMeKmas OIOHO uiau OoJiee

MCKpMBﬂeHMﬁ, O3HadaeT IIOBEPXHOCTE, OépaBOBaHHYIO B CEeUeHNNA
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uunmnesgga 10, B3STOM B IIJIOCKOCTM, comepxamet ocb CL TpyOe (T.e.
IPOOOJILHOM CeuUeHUMM), OIOHY MM O0oJjlee KPUBEX JIMHMM, BHOPaHHBX U3
oyru, SIJIUIITUYECKOM oyTu 1z napaboJIsl. AJIbTEepHaTUBHO,
YIIJIOTHUTEJIbHAA I[IOBEPXHOCTHL 113 HUNONEJSd MOXET COCTOATE TOJBKO U3
KOHMUECKOV noBepxHocTu 113a.

[0067] YILJIOTHUTEJIbHAa A IIOBEPXHOCTL 23 My O TH CONEPXUT
KOHMUECKYI IIOBEPXHOCTE 23a. KoHMUecKasd IIOBEPXHOCTBL 23a MMeEeT
ovaMeTp, YMeHblalmuyicad M K BHYTPpeHHeMy KOoHIYy MyoTel 20. To ecThb,
KOHMUYEeCKasa TIIOBEPXHOCTL 23a ofbpa30BaHa HOepubpepuell yCeueHHOTO
KOHYCa, OCHb KOTOpOTO fABjdgeTcd ocbil CL TpyOmH. Korma coelOMHeHMNE He
CKPEIJIEHO, YTOJI KOHYCHOCTM KOHMUECKOM IIOBEPXHOCTM 23a paBeH yIUIy
KOHYCHOCTU KOHMUEeCKOM [IOBEPXHOCTHA 113a YIIJIOTHUTEJILHOM
noBepxHoCcTM 113 Hunmness u 0OoJiblle YyIJla KOHYCHOCTM KOHUUECKOM
HanpaBJigomen [IOBEPXHOCTHA 22a MyQTHL. Korma CoenOMHeHue He
CKpeIlJIeHO, VYIOJ KOHYCHOCTM KOHMUECKOM HallpaBJIAlIeN I[I0BEePXHOCTHU
22a My O TE paBeH NASNINY KOHYCHOCTHU KOHMUECKOM HalpaBJgwomen
noBepxHoCcTU 1l2a HUIIIeJIA.

[0068] VYIJIBI KOHYCHOCTM KOHMUECKUX IIoBepxHocTel 113a m 23a,

OpenlIouTUTeJIbHO, OO0Jiblle YIJIOB KOHYCHOCTM KOHMUECKMX HallpaBJIAKINX
HoBepxHocTer 1l2a m 22a HuInejas u MydTH Ha 2° - 25°, wu, O0oJee

npennouyruresHo, Ha 3° - 15°.

[0069] BybepHyld IOBEPXHOCTL 24 obeclnedeHa MexXIy KOHUUECKOM
HaOpapBJIAoIeN IIOBEPXHOCTLID 22a MyOTH M KOHMUECKOM IIOBEPXHOCTLIO
23a YILJIOTHUTEJILHOW IIOBepxXHOCTH 23 MydTH. BydepHas HOBEepXHOCTL 24
MeeT nauny 0,75 Mm uam ©OoJbme. OianHa OybepHOM TMIoBepxXHOCTU 24
OpennouTUuTeJIbHO He ©0oJblle 2 MM. [IMHY OybepHOM MHOoBepxHOCTM 24
OTIPelelIalnT, KaK pacCTOSHMe [0 HallpaBJIEHMI OCH TPYOH MeXxIy 3alHMM
KOHIIOM KOHMUECKOM HalpabBJIglmel I[IOBEePXHOCTU 22a MyQTH U IIepelHVM
KOHIIOM KOHMUECKOV IIOBepxXHOCTM 23a.

[0070] BybepHas 1HOBepxXHOCTE 24  pacloJioOXeHa HapyXy  OT
BoODpaxaeMoM TIMOBepxHOCTM V, KakK oIOpenejleHO BIOOJIL palduallbHHX
HaOpaBJIeHUM 110 OTHOmMeHMI K MydTe 20. BoobpaxaeMas IIOBEPXHOCTL V
COCTOMT W3 TIIJIOCKocTe¥ V1 m V2 [OpOIOJDKEeHUSA. [lnockocTe V1
OPOOOJIKEHUS ABJIAeTCsS BooOpaxaeMoM IIOBEPXHOCTLI, MIPOXOIOAmeN OT

KOHMUECKOW  HalpaBJIAKIMEeN IIOBEpPXHOCTM 22a MydTH B ofmeM K
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YILJIOTHUTEJNIBLHOMW IOBEPXHOCTM 23 MyOdTH. IIJIOCKOCTHL NPOOOJDKeHUS V2
ABJIAeTCA BOooOOpaxaeMoOM IIOBEPXHOCTBI, MIPOXOOAMEN OT KOHMUECKOMU
IIOBEPXHOCTHM 23a VIJIOTHUTEJBLHOV IMIOBEPXHOCTM 23 MyOTEH B o0O0meM K
KOHMUECKOY HalpaBJIAKIel [IOBEPXHOCTU 22a My®TH. EcCiIM 1OuaMeTp
BybepHOM TIOBepxHOCTM 24 U OuaMeTp BoobpaxaeMoM ILJIOCKOCTU V
CpaBHMBAKT Ha OIHOM MeCTe IIO HallpaBJIEHMI OCKM TpyOB, IMaMeTp
BybepHOM TIoBepxHOCTM 24 Bcerzma OoJiblle IMaMeTpa BooOpaxaeMomn
mjockocTu V. KoHCcTpykuusa OybepHOM HOBEPXHOCTM 24 OONOJIHUTEJILHO
onmMcaHa IIOOPOOHO HUXE.

[0071] Ha oémur. 3 1IuaMeTp KOHIlAa KOHMUECKOM HalpaBJigomen
nopepxHocTr 112a HuUONEeJd CMeXHOM C BepmmHOM Hunmnesas 10 (T.e.
IepelHVM KOHIOM) oO003HaueH Dpl; ¥ nouaMeTp JHMHUM Xp I[IepecedeHUsd
IJIOCKOCTK IMPOIOJIKEeHMS, TIIPOXOIAMEeN OT KOHMUeCKOM HallpabJdolen
noepepxHocTu 112a Hunnejgs B of0meM K YIUIOTHUTEJIBEHOM [IOBEPXHOCTU
113 Hunness, ¥ IIJIOCKOCTM IIPOINOJIKEHMS, [IPOXOOAmMeY OT KOHUUECKOM
IOBepxXHOCTK 113a YIJIOTHUTEJIBHOM MOBepxHOCTM 113 HuONeNsda B oOleM
K KOHMYECKOM HalpaBJAapmel HoBepxXHoCTM 112a Hunnesas oBo3HaueH
Dp2. Lpl saBJasgeTCca pPacCTOSHMEeM MexXIy BepliMHOM Hunnejas 10 u
epenHMuM KOHIIOM KOHUUECKOM HalpaBJfgwmen [IOBEPXHOCTHU 112a
HUIIIIEJIg, W3MEPEeHHEIM B HallpaBJIeHMM OCK TpyOr,; U Lp2 [ABJISEeTCH
paccTosgHMEeM MexIOy BepmmuHOW Hunmesas 10 u JjguHMelr Xp IepecedeHUsd,
M3MEePEeHHEM B HallpaBJIeHuM ocu TpyOH. BmecTe ¢ TeM, Ha our. 3
KPpUBOJIMHEeVHAa S [IOBEPXHOCTE MeXIy KOHMUECKOM HalpaBJgamen
[IOBEPXHOCTLL 112a Hummeyngd UM  KOHUUECKOM  IIOBEPXHOCTHIO 113a
VCKJIDUYEHA ; 103 TOMY TpaHulla MeXIy KOHNUECKOM HalpaBJgamen
[IOBEPXHOCTLI 112a Hummenad UM  KOHUUECKOM  IIOBEPXHOCTHIO 113a
opencraBJjgeT JMHMED Xp IlepecedeHusa. Bce pasmepr, Dpl, Dp2, Lpl u
Lp2 msMepeHEH, KOI'Ia COeIVMHEHME He CKpeIlJeHO.

[0072] Ha o¢mur. 3, IOuaMeTp KOHIA KOHMUECKOM HallpaBJgwolmen
IIOBEPXHOCTH 22a MyQTHEH CMeXHOM C IIOBEepPXHOCThI 21 B3Baljeurka MyQQTH
(T.e. IepelHeI'0 KOHLa) oOo3HaueH Dbl; w numamerp JwmHMK XD
epeceyeHud IJIOCKocTeM V1 m V2 mnpomojrkeHus o6o3HaueH Db2. Lbl
ABJISAETCA PacCTOSHMEM MeXIOy BHYTPEeHHMM KOHLOM My®OTH 20 M IepeOHMM
KOHIIOM KOHMUYECKOW HalpaBJIAKIEN TOBEPXHOCTU 22a My®OTH, HM3MepeHHBM
B HallpaBJIeHMM OCKM TpyOH; U Lb2 gBjsgeTCcsa pacCTOSAHMEM MeXOy

BHYTPEHHUM KOHIIOM MydTE 20 u JjguHMer Xb TepecedueHUs, WU3MEPEHHHM B
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HampaBJIEHMM oOCKuM TpyOel. Bce pasmepre, Dbl, Db2, Lbl w Lb2
M3MEPEHH, KoI'la COelVHEeHMe He CKPEILJIEHO.

[0073] PesrboBoe coenguHeHne 1 HaCcTOAIWLEeI o BapMaHTa
OCYWeCTBJIEHUA CKOHCTPYUPOBAaHO oJid YIOBJIETBOPEHUA CJle OYIMMM
BHpaxeHuaM (1) m (2):

Dp2>Db2>Dpl (1), u

Lb2>Lp2 (2).
[0074] Ecau BHpaxeHUA (1) " (2) YIOOBJIETBOPAKTCH, KakK
[IOKa3aHo Ha our. 4, B npolecce CKpPeIlJIEHU A KOHMUecKasa

HalpabBJidas I[IOBEPXHOCTE 112a HUIINEJNS M KOHMUECKas HallpaBJidgwlas
[IOBEPXHOCTEL 22a MyO®TH HauMHAKT CKOJIB3UTH BIPUTHK IPpYyD IpyILy
nepen TeM, KaK YIUIOTHUTeJIbHad  IIOBEPXHOCTH 113 Hunneyaa u
YIJIOTHUTEJIEHAA I[IOBEPXHOCTE 23 My(QTH HauMHaKT CKOJBb3UTE BIPUTHK
IoIpyD IOpyry. Ilo 3aBepmeHUM CKpeIlJIeHusd, KaK I[IoKas3aHo Ha o¢our. 5,
YILJIOTHUTEJIbHA A [IOBEPXHOCTE 113 HUIIIEJI A u YILJIOTHUTEJIbHA A
IIOBEPXHOCTEL 23 MyQTH CoOIpMKacawnTCcsa IpyI' C IpyI'OM, a KOHMYeCKasd
HalpaBJigolasad I[IOBEPXHOCTh 1l12a HUMONEeJS M KOHMUYEeCKasd HallpaBJIAKIY
IIOBEPXHOCTE 22a My(QTEH oOOpalleHH OpyI' K Opyry C IIPOCBETOM,
IPUCYTCTBYIMM MeXOy HMMMA.

[0075] B BHpaxeHun (1), Db2, NOpednodTmUTeJILHO, COCTAaBJIAeT He
MeHbIle 97% u MeHbme 100% Dp2 u, OoJlee NPEeONOUTUTEJIBHO, He MeHblle
99% u meHpme 100% Dp2. Dpl HOpednodTUTEJIEHO COCTAaBJISSET He MeHbIe
97% m Menpme 100% Db2 u, ©OoJiee NPenIOUTUTEJILHO, He MeHbme 993 u
MeHbme 100% Db2.

[0076] B BoHpaxeHuu (2) Lp2, OpedloUTHUTEJILHO, COCTAaBJIAeT He
MeHbme 40% m MeHbme 100% Lb2 m, OoJiee MNPeldNOUTUTEJIBHO, HEe MeHbIe
60% m MeHbme 95% Lb2.

[0077] KpomMe TOTO, MHOPenlIouTUTEJIBHO, pe3b00oBOe coelMHeHMre 1
HaCTOAmMETO BapMaHTa OCYIEeCTBJIEHUSA YIOBJIETBOPSAET clenyrimeMy
BHPaXeHUI (3) :

Lbl>Lpl (3).

[0078] Temnepnr cJenyeT OIMCATL COOTHOMeHMEe MexXIy BeJIMUMHOM

HaTAT'a 69’ KOHMUeCKOM HaHpaBJ’IF[IDH.[ef;I ¥ BeJIMUMHOM YIIDIOTHUTEJIEHOT'O

HaTdara Os. BeJymMumHa HaTara 69’ KOHMUEeCKOM HaHpaBJ’IF[IOH_[eﬁ ABJIAETCA

BeJIMUMHOM HaTAaTa MeXnoy KOHMUEeCKOM HaHpaBJIHIOH.[eﬁ IIOBEPXHOCTEIO 112a



24

HUIIIIeJIA n KOHMUEeCKOM HanpaBnHmmeﬂ ITIOBEPXHOCTEIO 22a My@TH.

BejmurHa YIUIOTHMTEJLHOTO HaTaTa 0S gBJSeTcd BeJMUMHOM HaTsara
MeXIy VYIIJIOTHUTEJILHOM IIOBEepPXHOCThI 113 HMNONeNIS ¥ YIIJIOTHUTEJLHOM
[IOBEPXHOCTB 23 MyQTH.

[0079] BeguumHa HaTSTa 0J KOHMUECKOM HalpapBJIgomel SBJISeTCS
MaKCUMaJIbHOV  BeJIMUMHOM HaTaTl'a MexXOy KOHMUEeCKOWM HallpaBJIdolen
IIOBEePXHOCTRLIO 112a HUMONEeJS M KOHMUECKOM HalpaBJIgolel IOBEepXHOCTHLIO
22a  MyQTE, IIOJYYEeHHOTO, KOT'Ia OHM COIpPMKacalTCad W CKOJb3AT
BIPUTHK OPYT OPYyTY. IpyruMmM  CJIOBaMwu, BeJIMUMHa HaTara 0g
KOHMUYECKOM  HalpaBJAKIMeM  ABJSAeTCd  BeJIMUMHOM  HaTAara, KOTOPHM’
BBeleH MeXOy KOHMUECKOM HallpaBJIAKIEN NOBEPXHOCTbI 1l2a HUMONEJI U
KOHMUECKOY HalpaBJIfgWolel I[I0BEePXHOCThID 22a MyOTH HeNOoCpeICTBEeHHO
nepel HayvaJIOM CKOJIBXEHMS BIPUTHK IPpyT IOPYyTY YILUIOTHUTEJLHOM
IIOBEPXHOCTM 113 HUNNEJS U YIJIOTHUTEJLHOM IIOBEPXHOCTM 23 MyOTH.

BesimumHa HaTAra 0g, I[IO CYIecTBY, paBHa Dp2 mmHyc Db2 (=Dp2-Db2).

[0080] BesMuMHa YILJIOTHUTEJILHOTO HaTATa 0S ABJAeTCHA BeJIMUMHOMN
HaTAaTra, OPUCYTCTBYKIMEN Mexny YIJIOTHUTEJILHOM IIOBepXHOCThi 113
HUINEJIS U YIJIOTHUTEJILHOM IIOBEPXHOCTBI 23 MyOQTH IO 3aBeplleHUM’
CKperieHmsd, T.e., KoT'la IIOBEPXHOCTH 111 3arJieumnkKaHUIINeJI A
yepJjack B TIIOBEPXHOCTE 21 3amjeduka  MyQTH. [pyI'MMM CJIOBaMM,
NPennoJyIOXUB, UYTO BepmMHa HuOnesas 10 M BHYTPEHHUM KoHell MydTH 20
IpeICTaBJART [IO3MUMM [IPUBA3KM, BeJIMUMHA YIIJIOTHMUTEJBHOT'O HaTAara
s, Mo CymecTBY, paBHa PAaCCTOSHMIO MEXOy OMaMeTPOM YILJIOTHUTEJILHOM’
nopepxHocTr 113 HUONeNd ¥ OIMaMEeTPOM YIJIOTHUTEJILHOM IIOBEPXHOCTHU
23 My TH, Kak V3MEPEHO Ha OIOMHaAKOBOM pPacCcTOSHUM oT
COOTBETCTBYINNUX IIOBULNNA IPUBA3KM, M3IMEPEeHHHX B HalpaBJIeHUM OCHU
TPpyOH (T.e., KOI'Ia COeIMHEeHMEe He CKpPEeIlJIeHOo) .

[0081] B HacTodmeM BapMaHTe OCYIEeCTBJIEHMS BeJMUMHa HaTara 0g
KOHMUYECKOM HalpaBJdllel M BeJUMUMHA VIUDIOTHUTEJILHOTO HaTdra oOs
YIOBJIETBOPAKT COOTHOMEHUI CJIelyKmero ypaBHeHUA (5):

0s>0g (5).

[0082] BesmmunHa HaTAra dg KOHMUECKOM HanpaBJIAKIen,
NpennouTUTEJILHO, He  MeHble 50% m He 0OoJblle 95% BeJIMUMHH

YIIDIOTHMUTEJIEHOT'O HaTAT'a ds n, BOoJiee IIPpenOriouyTrTeJIEHO, He MeHbIe 70%
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1 He 6oJbme 90% BeJMUMHH VYIIJIOTHMTEJLHOTO HaTATa.

[0083] (KoHcTpykuusa OydbepHOV MNOBEPXHOCTH)

Kak paccMoTpeHO BoIme, OybdepHas IIOBEPXHOCTH 24 pacloJioxeHa
Mexmoy KOHUUECKOM HalpaBJgwnmen IIOBEPXHOCTHIO 22a My QTE u
KOHUUYECKOM IIOBEPXHOCTHLI 23a VIJIOTHUTEJLHOM IIOBEPXHOCTU 23 MyOQTH
¥ HapyxXy OT BooOpaxaeMOM IMNOBEPXHOCTbL V. BybepHasd NOBEepXHOCTL 24,
IpennouYTUTEeNILHO, COOEPXUT KPUBOJMHENMHYID IIOBEPXHOCTH, MMEKMYI
ooHO wmIM O6oJlee WUCKPpUBJIeHUM. KpuBOJMHEeNMHasd IIOBEPXHOCTL SABJISETCH
IIOBEPXHOCTHIO, oBpasoBaHHOM B cedyeHunu MydTH 20 B3STOM B
IIJIOCKOCTH, coIepxameln ock CL TpyOe (T.e., [OPONOJILHOM CeueHuM),
OOHOM WMJIM HEeCKOJIbKMMM KPMBHEIMM JIMHMAMM, BHOPaAHHBMM M3 OyITHU,
SIJIUIITUYECKOM IOYyTM U HapaboJiH.

[0084] Ha ¢ur. 6-8 nokazaHH OydepHEEe MHOoBepxHOCTU 24A, 24B u
24C ¢ oTauuammeycs TeoMeTpuel. BybepHbe HoBepxHOCTM 24A, 24B wu
24C MOXHO BCe Ha3HBAaTh OybepHOM MNOBEPXHOCTLI 24, KOT'Ia pazjnuue
He QOeJjlaeTcCcs.

[0085] BybdepHas mnoepepxHoOCTh 24A, T1[oka3aHHas Ha oour. 6,
COCTOMT M3 KPUBOJMHEMHOV TIMOBepxHOCTM 24a, WMeKlmel KpPpUMBM3HY Ra.
To ecTb, OydepHas IIOBepxHOCTL 24A ofpa30oBaHa OIHOM IOyToM B
IPONOJILHOM ceueHur MydTH 20. OOpaTHBEIM 3JeMeHT Ra, T.e. paiuyc
KPUBUSHE KPUBOJIMHEMHOM [IOBEPXHOCTU 24a, cocrTaBJydgeT,
OpPennouTuTeJIbHO, He MeHblle 1 MM.

[0086] BybepHas NOBepxXHOCTL 24A, o0pasoBaHHAasg KPUBOJIMHEMHOM

[IOBEPXHOCTHI 24a, [IPVMEIKAET K KOHUUECKOM HalpaBJigwnmen
MIOBEPXHOCTHU 22a My O TH u KOHUUYECKOM MMOBEPXHOCTHU 23a
VILJIOTHUTEJILHOM [IOBEPXHOCTHU 23 My QTH . To ecThb, OybepHasa

[IOBEPXHOCTH 24 1JaBHO CoOeIMHEeHa C KOHMUECKOM  HallpaBJdolen
[IOBEPXHOCTLI0 22a MyOTH UM KOHMUECKOM IIOBEPXHOCTbI 23a. Hamnpumep,
B IPOIOOJIBEHOM cedyeHUMn My O TEL 20 KOHMUYECKAaHA HalpaBJIgKIAa g
[IOBEPXHOCTL 22a MYyQTH M €e ILUJIOCKOCTE V1 T[IpOIOJDKEeHUS SBJIAITCH
KacaTeJIbHEMM K OybepHOM IMOoBepxXHOCTM 24 Ha ee IIepelHeM KoOHIe. B
IIPOIOOJIBHOM CeueHuM MyOQTH 20 KOHMUecKasd IIOBEepPXHOCTh 23a U ee
[JIOCKOCTL V2  I[OPOOOJIKeHMS  ABJILITCS KacaTeJbHEMM K = OydepHOMU
[IOBEepPXHOCTU 24 Ha ee 3alHeM KOHIe.

[0087] SanHuM KOHel], bybepHOM MIOBEPXHOCTHA 24A MOXHO

VMHTepIIpeTrpoBraTk, Kak Hepe,JIHI/HZ KOHel YHJIOTHI/ITeJ'H:HOﬁ IIOBEPXHOCTU
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23 MydTH. TO ecTh, B pealM3aluM, IIOKal3aHHOM Ha ¢uUr. 6, YyUdacTOK
(T.e. 3an0HUN KOHell) KPUBOJIMHEVHOM  IIOBEPXHOCTHU 24a MOXHO
VHTEPIPeTUPOBaTE, KakK KPUBOJIMHENHY  ITOBEPXHOCTHL B cocTaBe
BybepHOoM moBepxHOCTM 24A U, OIHOBPEeMeHHO, KaK KPUBOJIMHENHYIO
IIOBEPXHOCTEL B COCTaBe YIJIOTHUTEJLHOWM MNOBEPXHOCTU 23 My(QTH.

[0088] BybdepHas noeepxHoCTb 24B, 1noka3aHHas Ha our. 7,
obpazoBaHa KPUBOJMHENMHOM IOBEPXHOCTBK 24b, wuMenmel »OBe KPUBU3HE
Rlb m R2b. KpuBOJMHeNVHasd [OBEepPXHOCTL 24b 4BJIAeTCsS  CJIOXHOMU
[IOBEPXHOCTLIO, cocToAmer M3 HMXHeN I[oBepxHocTu 241b, wumMmenmen
KpuBM3HY Rlb, ¥ KPUBOJIMHEMHOM HWKHEM I[IOBepxXHOCTH 242b, wuMenmen
KpuBU3HY R2b, coemuMHeHHEHX BMecCTe. OOpaTHHE BSJIEMEHTH KPMBM3HE R1b
u R2b, T.e., paIuMyCh KPMBM3HH KPUBOJMHEMHEX HWKHUX I[IOBEPXHOCTEN
241b n 242b OpedAlOUYTUTENIBHO He MeHblle 1 MM,

[0089] AxHajormuHo OybdepHOM IMOBepxXHOCTM 24A, TIOKas3aHHOM Ha
bur. 6, OydepHasd IIOBEPXHOCTL 24B ILJIaBHO CoOeaMHeHa C KOHUUEeCKOM
HanpapJARMeN I[IOBEePXHOCTBI 22a My»dTH M KOHMUECKOM IIOBEPXHOCTLIO
23a YIIJIOTHUTEJIEHOM [IOBEPXHOCTHU 23 My QTH . SagHum KOHel]
KPUBOJIMHEMHOM [IOBEPXHOCTU 24b, ob6pas3yommn yacTb BydbepHOM
IoBepxHOCTM  24B, MOXHO  MHTEepIPpeTUPOBaTh, Kak  KPUBOJIMHEMHYIO
[IOBEPXHOCTEL B COCTabBe OydepHOM IOoBepxHOCTM 24B M, OIOHOBPEMEHHO,
Kak KPUBOJIMHENHYIO [IOBEPXHOCTD B cocTaBe YILJIOTHUTEJILHOM
[IOBEPXHOCTU 23 MyOTH.

[0090] BydepHas noeepxHocThs 24C, 1NoOKa3aHHasd Ha o¢ur. 8,
ABJISETCA CJIOXHOM IIOBEPXHOCTLI 24c, o00pal30BaHHOM KPUBOJIMHEMHBIMA
HWXHUMM —HoBepxHoCcTAMM 241c u 242C ¥ KOHMUECKOMV IIOBEPXHOCTHIO
243c. KpuBoJMHelVHasa  IIOBEPXHOCTH 241c  wumeerT KpuBM3HY RlcC.
KpuBoaMHeMHasa I[IOBEePXHOCTL 242C uMeeT KPUBMI3HY R2C, OTAMYAKNYIOCSH
OT KPMBOJMHEMHOM MHOoBepxHOCTM Rlc. OOpaTHBE 3JIeMeHTH KPUBMI3HH RlcC
u R2c, T.e., paIuyCH KPUBM3HH KPUBOJMHEWMHEIX HWXHUX IIOBEPXHOCTEN
241c n 242c, HOpennoudTUTeJIbHO, He MeHblIle 1 MM.

[0091] KpuBoJmHeNHa g HIVXHS S MIOBEPXHOCTH 241c I1JIaBHO
coeIMHeHa C KOHMUECKOM HalpaBJdoleld I[IOBepXHOCTh 22a MyQ(QTH.
KpuBogmMHeVHasd  HWXKHSAS  ITOBEPXHOCTH 242c  1JIaBHO CoenoMHEeHa C
KOHUUYECKOM IIOBEPXHOCTBLI 23a YILJIOTHUTEJLHOM IOBEPXHOCTU 23 My(QTH.
HexoTopyld UYacTb WIM BCHO KPUBOJMHEMHYIO HMXHIL IIOBEPXHOCTL 242cC

MOXHO MHTeEepIIpeTrMpoOoBaTbE, Kak KpMBOJ’H/IHeﬁHYIO IIOBEPXHOCTE B COCTaBe
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BbybepHoM mnoBepxHocTu 24C U, OIOHOBPEeMeHHO, KaK KPUBOJIMHENHVYIO
IIOBEPXHOCTL B COCTaBe YIUIOTHUTEJILHOM IIOBEPXHOCTM 23 MyOQTH.
KoHuueckasa IMOBEepPXHOCTHL 243C paclojiokeHa MexIOy KPUBOJIMHEWHBMA
HIXKHMMM I[IOBepxHocTaMM 241c m 242c.

[0092] [IloJjie3HHM 20dekT]

B pes3spBoBOM coenMHeHMM 1 HaCTOAmMEeI'0 BapuaHTa OCyHNeCTBJIEHUS
YTJIHL  KOHYCHOCTM  KOHMUECKOM TIoBepxHOoCTM 113a YIJIOTHUTEJLHOM
[IOBEPXHOCTHA 113 HUIIIeJIq 171 KOHNUECKOMN [IOBEPXHOCTH 23a
YILDIOTHUTEJILHOM IOBepxXHOCTM 23 My®TH 0Oo0Jiblle YIJIOB KOHYCHOCTHU
KOHMUYECKOM HalpaBJfgloler I[IoBepxHOoCTM 1l12a HUNOOEIS M KOHMUECKOM
HaOpaBJIAKIEN I[IOBEPXHOCTHU 22a MyQTH. Kpowme TOTO, pe3pborOE
coeImMHeHre 1 CKOHCTPYMPOBAHO YIOBJIETBOPAKIMM BHpaxeHUAM (1) wu
(2), [IPMBEIEeHHEIM  BHIIE. C OaHHOM KOHCTPYKLMEN B npolecce
CKpPEeIlJIEHMA KOHMUEeCKas HallpaBJdwnmasd I[IOBEPXHOCTEL 1l2a HUNNEJSd U
KOHMYECKad HalpaBJdKMas [IOBEPXHOCTL 22a MyQTH HaUMHAKT CKOJIb3UTH
BIOPUTHK OpyI OPYTY, Tak 4YTO ocu TpyOn Hunmnesasd 10 u wMmydTer 20
COBMeWIAITCA IIepel  TeM, KaK YIUJIOTHUTEeJIbHasd I[IOBEPXHOCTH 113
HUINEJIS U YIUIOTHMTEeJIbHasd I[NOBEPXHOCTH 23 My(QTH HauMHAaT CKOJIb3UTH
BIPUTHK IOpYyID OPYyIY. OTO HOJIKHO MIpeldoTBpallaTh SBKCLEeHTPUUHLIM
KOHTAaKT MexmIy VIIJIOTHUTEJILHOM IIOBEPXHOCTLIO 113 HUIIIeJIS u
VIDIOTHUTEJILHOM IOBEPXHOCTLID 23 MyOTH BO BpeMs CKpellJleHUs. JaHHOe
OOJIKHO IIPeOoTBPalaTh MCTUPaHMe Ha VYIJIOTHUTEJLHHX IIOBEPXHOCTAX
113 n 23 HUNDeJasa M My(OTEH BO BpeMsa CKpeIlJIeHUS.

[0093] B oOHUHOM pe3bL00OBOM COeIVMHEHMM PacCTOgHME, BIOJb

KOTOPOTO VYIUJIOTHUTEJILHEHE TIOBEPXHOCTM HUIMNENA U MyQOTEH CKOJB34AT
BIPUTHK OPpyD OPYTY, COCTaBJgeT OKoJio OsmDs/2Ptan®, rme P mar

pespd, 0O yros HakJIOHa YIUIOTHEHMS (= YILOJ KOHYyCHOCTH/2), u Ds
OpedCcTaBUTEJILHENM OMaMeTp YIJIOTHeHMsS. B oTjauMumMe OT DSTOTO, B
pe3LBOBOM COEeIMHEHUN 1 HaCTOAMETO BapMaHTa OCyIMEeCTRBJICHU I
paccTosaHue, BIOJIb KOTOPOTO YVIJIOTHUTEJIBEHAL MIOBEPXHOCTD 113
HUINEeJNS ¥ YIJIOTHUTEJBHAad I[IOBEPXHOCTBE 23 MyQTH CKOJIBE3AT BIPUTHK
OopyT OpyTry, YyMeHblleHO mno (0s—0g)-wDs/2Ptanf, [OCKOJBKY BBeIeHEH
KOHMUEeCKasa HallpaBJidlmad I[IOBEPXHOCThL 112a HUMNNeJd WM KOHMUYEeCKasd
HalpaBJdgKmMas TI[IOBEPXHOCTb 22a My(QTH. To ecTh, B pe3bDOBOM

COeIMHEHNN 1 paccrTodHNMe, BIOOJIb KOTOpPOTIO YVIDIOTHUTEJIEHaAa
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[IOBEPXHOCTL 113 HUNNENS W YILJIOTHUTEJIbHAsS IIOBEPXHOCTE 23 MyOQTH

CKOJIL3AT BIPUTHK OpyT OpyTy BO BpeMd CKpelJieHusd, YMeHblleHa Ha
BeJIMUMHY HaTdara 0g KOHMUECKOM HalpaBJISoleln.

[0094] Hamopuwmep, ecIy  BeJIuuMHa HaTdara  0g KOHNUECKOM
HaOpaBJIAKIEN COCTAaBJIAET IIOJIOBMHY BeJMUMHH YIIJIOTHUTEJLHOT'O HaTATa
d0s, ©paccrTogHMe BIOOJIbL KOTOPOTO YIUIOTHUTEJIbEHAS I[IOBEPXHOCTL 113
HUIMEJNS ¥ YIJIOTHUTEJIBEHAaS I[IOBEPXHOCTBE 23 MyQOTH CKOJIBE3AT BIPUTHK
Opyr IOpyI'y BO BpeMsa CKpPeIUJIeHMS CTaHOBUTCH IIPMMEPHO BIIOJIOBUHY
MeHbIle, IIPpM D2TOM YMeHbllaeTCd PUCK MCTUpaHusa. C IOpyTroM CTOPOHH,
[I0 3aBepleHrNr CKpeIlJIeHUS I[IPpOCBeT, cocTaBjgomui (0s—0g)/2 BBOOUTCSH
MeXxIy KOHMYUEeCKOM HalpaBJIAKIENM I[IOBEPXHOCThI 112a HUNONEeJdd U
KOHMUECKOMY HalpaBJdomel I[I0OBEPXHOCTLID 22a MyO®TH. JaHHOEe IOJIKHO
oaBsaThb oaBJieHUE Ha [IOBEPXHOCTHU CUellJIeHnd Ha YILJIOTHEHUM
aHaJIoOTMUYHOEe pe3b00BOMY COeOMHEHMIO, BRJoUakmeMy B cebs OOBUHBEM
HOCHMK, IIpU BTOM ODeClIeuMBalTCAa BHCOKME IOKaz3aTeJM YILJIOTHEHMUA.

[0095] B HacTodmeM BapMaHTe OCYUeCTBJIEHUA [IPUCYTCTBYET
BybepHasa TIMOBEePXHOCTHL 24 Ha TIPaHUMUHOM YyUaCTKe MexXOy KOHUUeCKOM
HalpaBJgwnmen [IOBEPXHOCTHIO 22a My OTEL u YIIJIOTHUTE&JILHOM
[IOBEPXHOCTBI 23 MyQTH, Tak UYTO YIUJIOTHUTeJIbHass I[IOBEPXHOCTL 23
MyQTE OTHeJIeHa OT KOHMUECKOM HalpaBJIAKIel IOBEePXHOCTH 22a My(QTH.
TakuM oOpa30oM, IaxXe eCJM KOHMUeCKas HallpaBJIAnIYy I[IOBEPXHOCTHL 22a
My O TE [IOBpexXIeHa VI nedopMMpoOBaHa BO BpeMsa CKpeIlJIeHusd,
npenoTBpaleHo OOCTIKEeHNE MIOBPEXIEHUEM VI oebopMalLmen
VIDIOTHUTEJILHOM IMMOBepPxXHOCTU 23 MyQTH. HaHHOEe OOJIKHO IIpedoTBpallaThb
M3HOC VILJIOTHUTEJILHOM [IOBEPXHOCTHI 23 MyQTH — YILJIOTHUTEJILHOM
NoBepxHOCTM 113 HuMIONeJNd, IPM STOM NpeloTBpalaeTCcd MCTHUPaHue.

[0096] TaxkmMm oOpaszoM, pe3pb00BOe COeOMHeHMe 1 HacTodAmero
BapMaHTa OCYIEeCTBJIEHUA IOJDKHO npeloTBpPamaTh UCTUpPaHMe Ha
YILJIOTHUTEJIL HOM [IOBEPXHOCTHA 113 HUTIIIIEJI S n YILJIOTHUTEJILHOM
[IOBEPXHOCTU 23 My®TH BO BpeMsa CKpeIuJieHrsa, oOeclieuMBas BHCOKME
okKaszsaTeNM YIIJIOTHEHMSA I[10 3aBepIIeHUMM CKpPEeIlJIeHUA.

[0097] B pPe3s00BOM coeIMHeHUN 1 HaCcTOAmLeIo BapMaHTa
OCYIEeCTBJIEHUH, [IOBEPXHOCTH 111 3arJieumKa HUIIIEJI S COIEepPXUT
OCHOBHOM 3aIjleuMk 1lla HMOOEJS M BCIOMOTATeJIbHHM 3amjeurk 111Db

HUIIIIeJIA . HOBerHOCTb 21 3allJIedrKa Myq_)TbI COIOEepPXUT OCHOBHYO
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[IOBEPXHOCTL 2la 3amjledrMka MyQTH W BCIOMOTAaTeJIbHYK IIOBEPXHOCTH
21b 3zamyeumka MyOTEH. OCHOBHAad NOBePXHOCTH l1lla 3arjiedymMkKa HUIIEJS
VM OCHOBHAafd IIOBEPXHOCTE 2la 3Barjedrka MyQTH COIpUKacamwTcd IpyID C
OIPYT'OM IIO 3aBeplUIeHUMM CKpPEeIUJIeHMHd, OTpaHuuUMBaS BBMHUMBaAHUE HUIIIIEJA
10 B mydTy 20. C OpyroM CTOPOHE, He TpebyeTcd CONPUKOCHOBEHUSA
BCIIOMOT aTeJIbHOM IIOBEPXHOCTHU 111b 3arJieumKa HUIIIEJIA u
BCIIOMOTaTeJIbHOM IIOBepxXHOCTHM 21b 3amjeumka My»dTH Bcerma, Kormaa
COeIMHEHNE CKpeIlJIeHO. BcrnomorarTeJibHad NOBepxXHOCTH 111b 3zamnjeduka
HUIINIeJIS WM BCIOMOTaTeJIbHasd I[IOBEPXHOCTH 21b  3amjeduka MyQTH
PacCIIOJIOXKEHH  IlepeceKanlyMy  palMallbHEle  HallpaBJIEHMS  pe3b00BOTIO
coenuMHeHusda 1, M TakuM 00pa30M MOTYT KOHTaAKTUPOBATH IpYyI C IPpYI'OM
KoTa IpUJIOXeHAa BHICOKA A CxyMalla s Harpys3ska Ha pes3BoBOE
coenuHeHre 1 WMIM OPUJIOXEH UPEe3MEPHHM 3aTATMBalmMM  KPYTSImM
MOMEHT, O00YyCJaBJIMBALMIUN IIepeMelleHre YIIOPHOTO BHCTyNa 11 HUIINeJs
HapyxXy B palxaJIbHOM HallpaBJieHMM. [aHHOe [OOJDKHO IIpenoTBpallaTh
oedopMMpOBaHMEe YIOPHOTO BHCTyIa 11 HUINEJS HapyXy B paIuajibHOM
HalpaBJIEHUM .

[0098] <BTopo¥ BapuaHT OCYmEeCTBJIEHUI>

Ha ¢mr. 9 cxeMaTMUHO IIOKa3aHO IIPOIOJIbHOE ceueHMe pPe3b0O0BOTO
coenmHeHusa 1C 1OJi9 CTaJIbHEIX TpyO BTOPOTO BapMaHTa OCYmeCTBJIEHUS.
PespboBoe coenmHeHme 1C, NokKa3aHHOe Ha OouI. 9 gBjisgeTcsa pes3bO0OBHEM
CcoeIMHeHMeM MHTeTrpaJIbHOT'O TUIla, HO MOXeT HABJATBCHS pPes3b00BEM

COoeIMHeHNeEM My(l)TOBOI‘O THIIA .

[0099] B pespboBoM coemuHeHur 1C Hunmesb 1°C u Mmydra 2°C
comepXxaT IIOBEepPXHOCTE 14 3amjedMka HUINEJS WM IIO0BEPXHOCTb 27
3arJieunKa My ®TEHI, COOTBETCTBEHHO. [TOBEPXHOCTH 14 3arJieunkKa
HUIINIEJIS pPacloJioXeHa Ha KOHLe Hunmnejgsg 10 CcMexHoOM C TeJIOM CTaJlbHOM
TpyOr. Ha wMydTe 20 obecrneueHa I[IOBEPXHOCTHL 27 3alljleuuMka MyOQTH,
COOTBEeTCTBYyKIAasa NOBepxHOCTM 14 3aljeuuka HUINeJd. [loBepxHoCTH 14
u 277 3arJieurkKa HUIIIEeJ S n My OTEL ABJIAKTCSA TOPOMUIAJEHEIMU
[IOBEPXHOCTAMM, IIepeceKanlyMM HallpaBJIeHMe OCHM TpyOH pe3b00BOTO
coenmHeHusa 1C. TIloBepxHocTM 14 wm 27 3aljiedyMka HUINEJI U MyQQTH
comnpukacamnTca IOpyI' C IOpyr'oM KoT'Ila COeIMHEeHUe CKPeIJIEHO OJIA
oBpa30BaHMAa y3Jla 3allJIeuMKOB.

[0100] <TpeTud BapMaHT OCYIIECTBJIEHMUSI>
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Ha our. 10 CXeMaTUUHO IoKa3aHo NIPOOOJIBHOE ceueHme
pe3rBb0oBOTO cCcoeImMHeHMsa 1D 1Jid CcTaJlbHEIX TpyDO TpeTberoc BapuaHTa
OoCymecCcTRBJIeHUA. PezspboBoe coemmHeHue 1D, Ioka3aHHOe Ha o¢ur. 10,
ABJISETCH pPe3bOOBHM COEeIMHEHMEM MHTEeI'paJlIbHOTO THIIa, HO MOXET
ABJIATHCA Pe3bL0OOBEM COeIMHEeHMEM My(QTOBOT'O THIIA.

[0101] HuririeJsie 10D pe3s60BOTO coeIMHeHM S 1D CONEPXUT
BHYTPEHHKK OXBaTHBaeMyl pes3sbply 12a ¥ HapyXHYKR OXBaTHBaeMyk
pe3pdy 12b, Kaxoylon COCTOAmyl M3 KOHMUeCKOM pe3bbel. TO ecCcThb,
HumnmneJisb 10D CcomepXUT OBYXCTYIIEHUATYIR Pe3b00OBYK CUCTEMY .

[0102] Hunnens 10D OONOJHUTEJIEHO COHOEPXUT IIOBEPXHOCTE 15
3arJieunka Humnejsga. [JoBepxXHOCThH 15 3arieuMKa HUIINEJIS pPacloJioXeHa
B CepenuHe Hunneynda 10D, kKak oOIpenejylIeHO B HallpaBJIEHUUM OCHU TPYOH.
[loBepxHOCTL 15 B3BamjeunkKa HUINEJS PAaCIoJIOXeHa Mexny BHYTpeHHeM
OoxXBaTHBaeMoOM pesbBol 12a ¥ HapyXHOM oOxXBaThHBaeMoM pesbbon 12b.
[IOBEPXHOCTEL 15 3arJieurka HUIIIEJIA ABJIAETCHA TOPOUIAJILHOM
[IOBEPXHOCTLI, Iepecekapmel HalpaBJieHMe OoCu TpyOH pe3b00BOTO
coemmHeHus 1D.

[0103] MydTa 20D Pe3BOBOTO COeIMHEeHUN I 1D CONEPXUT
BHYTPEHHII OXBAaTHBaKIylw pe3bby 25a M HapyXHYKD OXBaTHBAKIYIO
pe3pdy 25b, CcooTBeTCTBYHIME BHYTPEHHEM OXBaThHBaeMoM pe3bbe 12a u
HapyXHOM OXBaTEBaeMOM pes3bbe 12b. BHyTpeHHSAA u HapyXHas
OxXBaTHBaKmMMe pe3bOel 25a ®m  25b [OpencTaBIgRT CcoBOM KOHUUEeCKHUE
pe3bbh, KOTOPHE CLEIUIAITCHS C BHYTPeHHeM UM HapyXHOV OXBaTHBAaeMBEMA
pesrbammu 12a m 12b, COOTBETCTBEHHO.

[0104] MydTra 20D COOEpXMT IIOBEPXHOCTHL 28 3aljleuMka MyQQTH
COOTBETCTBYKIIYKD IIOBEPXHOCTM 15 3amjeumka HUINEJS. I[IOBEepPXHOCTH 28
3arJieunkKa My OTE PacIroJoXeHa MeXIy BHYTpPEeHHeN u HapyXHOM
OXBaTHBaKMUMM pe3bbaMm 25a m 25b. [IoBEepXHOCTH 28 3BalljleurKa MyQTH
ABJISETCA TOPOMIAJILHOM IIOBEPXHOCTLI, IIepecekanlel HallpaBJIeHMEe OCHU
TpyOE pe3bboBOTO coeluHeHuda 1D. IloeepxHocTM 15 m 28 3amjeduka
HUONeNd M MyQTH CcoIpMKacanTcd IpyI' C OpyT'oOM KoT'Ia COeIMHeHNEe
CKpeIuleHO, ofpa3yd y3eJ 3allJIeulMKOB.

[0105] <UeTBepTHM BapMaHT OCYIEeCTBJIEHMUSI>

Ha our. 11 CXeMaTUUHO rIoKa3aHo NIPOOOJIBHOE ceueHme
pe3rBb0oBOTO coenmMHeHMsa 1E @OJg CTallbHEIX Tpy0O UeTBEPTOT'O BapMaHTa

OCymeCcTRBJIeHUA. Pe3pboBoe coemmHeHue 1E, I[oka3aHHOe Ha o¢mur. 11,
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ABJIAEeTCAI pPe3b0OOBHM COeIMHEHMEM MHTEeTpPallbHOTO THIIa, HO MOXET
ABJIATHCA Pe3b00OBEM COeIMHEeHMEM My(QTOBOT'O THIIA.

[0106] Hunmesob 10E pes3pb0oBOIOC cCcoemuHeHMsa 1E  comepxur
YILJIOTHUTEJIBHY IIOBEPXHOCTBH 16 HUINEJA BMEeCTO IIOBepxHoCcTU 15
3arJieurka HUIIIIEeJI S TPETBLETO BapraHTa OCYIECTRBJIEHUS .
YIJIOTHUTEeJIbHAS I[IOBEepxXHOCThL 16 Humnmnejgsa obeclieyeHa Ha HapyXHOM
nepudpepum Hunnesda 10E M pacrnojioxeHa B cepelmHe Humnnessda 10E, kak
OIIpelleJIEHO B HallpaBJIEHMM OCH TpPyObl. YIUIOTHUTEJIbHASA IIOBEPXHOCTH
16 HuNOmeJsda pacloJioXeHa MeXOy BHYTPEeHHeM M HapyXHOM OXBaTHBAaeMBMN

pesrBbamm 12a m 12Db.

[0107] MydTa 20E Pe3s00BOTO COeIMHEeHMS 1E COOEPXUT
YIIJIOTHUTEJILHYIO [IOBEPXHOCTD 29 My QTHI, COOTBETCTBYIIYIO
YIIJIOTHUTEJIEHOM [IOBEPXHOCTHA 16 HUIIIEJIS . YIIJIOTHUTEJIbHAa A

IIOBEPXHOCTE 29 MybTH oOeclledeHa Ha BHYTpPeHHeM Nepubepun MyQTH
20E ® pacHoJioXeHa MexIy BHYTPEHHeM U HapyXHOM OXBaTHBaAaI/MA
pe3bbammu 25a M 25b. VYIIJIOTHUTEJIBHEE IIOBEPXHOCTU 16 M 29 HUIINeJAa U
MyQTE CcoNpMKacamoTcd Ipyl C OpyI'OM KoI'Ia COeOMHEeHMe CKpPeIUJIeHO,
obpasyd YIJIOTHEHUE.

[0108] XoTsa OIIMCaHH BapMaHTH  OCYUEeCTBJIEHUS, HacTodlmee
n3obpeTeHNre He OTPaHnYeHO OIMCaHHBEMA BHIIE BapMaHTaMM
OCYWeCTBJIEHMSA, U Pa3JIMUHEHE MOOMOMKALMM BO3MOXHH 0e3 oTxoma OT
CYIIHOCTM PaCKPHTUA.

[IPVIME PEI

[0109] oiisa IIOOTBEPXKIOEHUS  IIOJIE3HOTO sbdexrTa  pPe3OOBOTO
COeIMHEHMA MOJISg CTaJlbHEX TpyO HaCTOoAWMeI'o M300peTeHUs IIpOBeleH
aHaJlM3 LUUMOPOBOTO MOOEeJIMPOBaHMSA C I[IPMMEHeHMeM MeTOIOM KOHEUHHIX
YIPYyTOIJIaCTUUECKUX BJIEMEeHTOB. bBoJjlee KOHKPEeTHO, IIPUMEeHSAJM aHaJinu3
MEeTOINOM KOHEUHHEX OCEeCUMMETPUUHEX YIPYyTOIUIaCTUUEeCKUX DJIIEMEHTOB,
UTOOE [IOKAa3aThb, HACKOJBKO MOXeT OBTH YMEHBIIEH PUCK MWCTHPaHUsS Ha
YIUIOTHUTEJIEHEX I[IOBEPXHOCTAX IIOCPeICTBOM OOeClledeHMA CKOJIBXEHUS
KOHMUECKUX HalpPaBJIAKIUX NOBEPXHOCTEV BIPUTHK IPyT IPYTy BO BpeMs
CKpeILIeHN, M B KakoM CTemneHu OydepHasd TIOBEPXHOCTE  MOXeT
IpelOoTBpamaTk BpeIHOe BO3OEMCTBME IIOBPEeXIeHUS WIM OedopMaluu
KOHUYECKUX HallpaBJIARINX IOBEPXHOCTEN Ha YILJIOTHUTEJILHEE
[IOBEPXHOCTH .

[0110] [VYcJgoBMA aHalIMza]
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[lpMeHAJIM MOIEeNM pPe3b0OBOTO COeOMHeHMS MyQTOBOTO  THIIAE,
Mewnmre 0as30BYyK KOHCTPYKLMKO, IIOKa3aHHyK®w Ha our. 1 wm 3 14
[IPOBEeIeHNA aHaJlM3a MeTOJIOM YIPYTOIJIaCTUUYECKUX KOHEUHHX BSJIEMEHTOB
OTJIMYaKIEeNC g TeOMETPUM W  Pas3MepPOB BHYTPEHHETO KOHIIa, Kak
OIIpelleJIEHO B HallpaBJIEHUM OCKU TpyOH, IIOKa3aHHEEe B Tabjauie 1.

[0111] [Tabimua 1]

e Dpl | Dp2 Ipl Lp2 Dbl Db2 Ibl Lb2 oydbep oydbep npume
(MM (MM (MM (MM (MM (MM (MM (MM Hag Hadg YaHUS
rnoBsep rnoBsep
XHOCT XHOCT
b b
R (MM) OJMHa
(vm)
0 328 | 329, 3,76 | 6,60 | 328, 29, 4,20 9,50 | xomMmm— 1,1 CpaBH
, 886 447 92 JIeKC .
990 R IpKUM.
1 329 | 330, 4,50 [ 8,78 328, 29, 4,20 9,50 | RO.3 0,03 CpaBH
p 995 7 447 92 .
778 IpUM.
2 329 | 330, 4,50 [ 8,78 328, 29, 4,20 9,50 | RS 0,05 CpaBH
p 995 47 92 .
778 IPpUM.
3 329 | 330, 4,50 [ 8,78 328, 29, 4,20 9,50 | R10 1,00 IPYIM .
P 995 447 92 nzo06p
778 .
4 329 | 330, 4,50 | 8,78 328, 29, 4,20 9,50 | xomMmm— 1,10 IPYIM.
’ 995 447 92 JIeKC nso06p
778 R .
5 329 | 330, 4,50 [ 8,78 328, 29, 4,20 9,50 | R20 2,00 IPYIM .
’ 995 447 92 ns00p
778

[0112] B pes3b0OBHX COeOMHEeHMAX C HoMepaMu 1-5, pasmeps Dpl,
Dp2, Lpl m Lp2 n#nnug HuOnenas M pasMmMepe Dbl, Db2, Lbl m Lb2 nnsd
MydTEl  OBUIM  OIMHAKOBEIMMU, a TeoMeTpUa U pas3MepH  OybepHOMU
[IOBEPXHOCTHY OBJIM OTJMUanIMMMCca. B Tabimue 1 ykazaH paluyc R
KPpUBM3HH OybepHOM TOBEPXHOCTM, a KOMILJIeKC R VYKasHBaeT CJIOXHY
TeOMeTPHI C OBYyMS Rs KacaTeJIbHOM OKPYXHOCTH, ILJIaBHO
coenuHAKIENCS C KOHNUECKOM [IOBEPXHOCTHLIO YILJIOTHUTEJBLHOM
IIOBEPXHOCTM MyOTH M KacaTeJIbHOM OKPYXHOCTM, IJIaBHO COEeIMHAKIENCS
C KOHMUECKOM HalpaBJIAKIel MNOBEepXHOCTBI My(dTH.

[0113] PespOoOBHE COeOMHEHU I C HOMEepaMmn 1-5 Kaxmoe
YIOOBJIETBOP AT BEIPaXeHU IM (1) u (2). MMosToMy B  pe3b00OBHX
COeIMHEHMAX C HOMepaMM 1-5 BO BpeMsd CKpeIUIeHUS KOHUUeCKUue
HallpaBJIAKIME [IOBEPXHOCTM HAUMHAKT CKOJIBE3UTE BIPUTEK IPYD OPYyIY
0O Hadajla CKOJIBXEHUS YIJIOTHUTEJIBHEX I[IOBEPXHOCTEN BIPUTHK IPYT

IPYyTY. B pe3bBOBHX COeIMHEHMSAX C HoMepaMu 3-5 mymHa OybepHOM
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[IOBEPXHOCTM, WM3MEpeHHasd B HalpaBJIeHMM OCK TpPyOH OBJIa HEe MeHbIIe
0,75 MM, a B pe3bpbOOBHX COeIMHEHMAX C HOMepaMs 1 M 2, IJHHa
BybepHOM TIMOBEPXHOCTM, M3MepeHHas B HalpaBJIeHMM OCKU TpyOn Oblla
MeHbme 0,75 MM. To ecTb, pe3b00OBHE COEOMHEHMS C HOMepaMu 3-5
ABJIATCA TIpUMepaMy M300peTeHMS B paMKax HaCTodlero u300peTeHud,
a pe3b0OBHE COeOMHEHMI C HOoMepaMM 1 M 2 ABJIAKTCA CPaBHUTEJIbHBEMU
IpYMepaMM 3a paMKaMy HaCToAdleI'o M300peTeHUMd.

[0114] Pe3spboBOe COeIMHEeHMe C HOMepoM 0O MMeJiO BeJMUYMHyYy Db2
BoJsiblie Dp2 M TakuMM oO0Opa30M He YIOOBJIETBOPAJO BHpaxeHuwo (1). Taxum
obpasoM, pe3b00BOe COeOMHeHMe C HoMepoM 0 ABJIAeTCHAd CpaBHUTEJIbHEM
[IPMMEPOM 3a paMKaMM HacCTOoAIlEeIo M300peTeHMs.

[0115] OfBmmMM YCJIOBMAMM OJIS Pe3b00BHX COEeOMHEeHMM C HOMepaMM
0-5 gmBjdioTCcg cJenyomue :

-PasMeps CcTaJlbHOM TpyOe: 346,08 MM HOMMHAJBLHHEN HAPYXHBIM
ovamMeTp, u 15,88 MM B HOMMHAJIbHaS TOJIIMHA CTEHKMU;

-MarTepuaJ: crajgbk L80 mo craHmapTamM API (C MOIOyJIEM YIPYI'OCTHU
210 kH/mMMm?, xkosdouumeHToMm IlyaccoHa 0,3, HaOpSkKeHMEM TeKydecTH
okoJio 552 H/MM? u MomyJieM yhopouHeHusa 2000 H/MmM?); u

-KOHYCHOCTL  VYILJIOTHEHUHd, HalOeHHasd, KoT'ma CcoeIMHeHMre He
ckperleHo: 50% (yros 6 HakjloHa KOHUUECKOM IIOBEePXHOCTM KaXmoln

YILIOTHUTEJIbHONM MMOBEPXHOCTU=0KOJIO 14°) .

[0116] [Crnoco® aHammza]

Beul nOpoBeleH aHalu3, I'IOe I[IpollecC 3aTATMBaHUA MOIOEJIMPOBaJIM,
HauMHasgd C BpPeMeHHOM TOUKM, B KOTOPOWV KOHMUeCKMe HallpaBJigllue
[IOBEPXHOCTHM HauMHAaAT KOHTaKTUMPOBATL, U 3akaHuuMBasg B BaldaHHOMU
IO 3ULIUNA 3aBepIeHn A 3aTATMBaHMUA (1,5/100 ODOPOTOB oT
B3alMMOIEeCTBUA 3aIllJIeuMKOB) , " OBLII npoBeneH aHaJm3, e
paspymanimee IabBJIeHMe (Har'py3Ka HapyXHOT'O IaBJIEHMA) IO CTaHOapTy
5C3 API mnpurJameBalil K pPe3b00BOMY COeIMHEHMK IIOCJIe 3aTATMBaHUA
0O 3BaldaHHOTO IIOJIOKEeHMA 3BaBeplleHMda 3aTAar'MBaHuM4a. CumMTaar, YTo
Harpy3Ka HapyXHOTO @»OaBJIeHMA IepelaeTcsa uUepes 3as30p CcOupaJibHOM
dopMEl Ha pesbbax OO IOJIOXEHMSA HEeINOCPEeICTBEHHO Iepell YILJIOTHEHMEM.

[0117] [Ouenkal

B OTIMCaHHHBIX BHINE aHaJlM3ax  OlleHMBAaJIM  I[IOJIHYK  BEJIMYMHY

KOHTaKTHOM CWJIHEL, ,HeIZCTByIOH_[eﬁ MeXOy VYIIJDIOTHMTEJIEHEIMM TIIOBEPXHOCTAMN
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B [polLleCCe CKpeIUJIeHMA, U OIUKOBYID BEJUUMHY KOHTAKTHOI'O IOaBJIEeHUA
YIUIOTHEHM S, HalleHHYI, KorI'Ia OBJIO IIPWUJIOXEHO paspyllaplee IaBJIeHME
(Harpy3ka HapyXHOTO DaBJIeHUSA) inte} cTaHImapTaM APIT rnocJje
CKpelJieHUs. IloJIHasS BeJMUMHa KOHTAKTHOM CHJIE, »OeVCTBYKRIEN MexIy
VIJIOTHUTEJIEHEMY [IOBEPXHOCTAMM B IIPOlLleCCe CKPeIUJIeHMd, MMeeT, IIO
CymecTBY, OIMHAaKOBOEe 3HaueHMe C DHepPIMel I[IpeOoNoJIeHMs TpeHUd,
3aTpadeHHOY, KOoT'Ia VYIUJIOTHUTEJILHHE I[IOBEPXHOCTM KOHTAKTUPORAIU U
CKOJIB3MJIM BIPMTHK Oy IOPpyTy. Pes3syJbTaThH aHAJM30B IIOKa3aHE B
Tabauue 2. B Tabiule 2, IOMKOBEE BEeJIMUMHEL KOHTAKTHOI'O IaBJIeHUA
VIJIOTHEHMA I[NIPeOCTaBJIEHE YBeJIMUEHMAMM OTHOCUTEJIBHO  HallpAXeHUd
TeKydecTr MaTepmasa (552 H/mm?) .

[0118] [Tabmmua 2]

Ne IIoJIHa g BeJIMUMHA | IMKOBAas BeJMUMHA KOHTAKTHOTO npyMedYaHms
KOHTAKTHOM CMJIEL DaBJIeHMS YIIJIOTHEHMS BO BpeMsd
YIJIO THU T EJIbHBIX [IPWIIOXEHM S HaTpys3KHU
[IOBEPXHOCTEN HapyXHOTO
BO Bpemda CKpeIlJIeHMd | DaBJIeHMSA IO CcTaHmapTam API
(MH.MMm)
0 34,06 1,49 CpaBH.
IPYIM .
1 23,1 2,88 CpaBH.
IPYIM .
2 23,3 2,30 CpaBH.
IPYM .
3 23,5 1,98 IpUM.
ns00p.
4 23,7 1,49 IpUM.
nz300p.
5 24,0 1,65 IpUM.
nzs00p.

[0119] B pes3sbpBOBEX COEOMHEHMAX C HoMepaMu 1-5, KOTOPHE
VIOBJIETBOP AN oBonM BHpPaXeHNAM, (1) u (2), KOHUUYECKHME
HallpaBJIAKIME I[IOBEPXHOCTM CKOJB3WMIM BIPUTHK OPYID IOPYL'y BO BpeMd
CKpeIUIEHNSA; B pe3bp00BOM COeOMHeHUM C HoMepoM 0, KOTOpoe He
YIOBJIETEOP AJIO BHIPaXXEeHUIO (1), KOHUUECKUE HallpaBJIsgomye
[IOBEPXHOCTH, IO CYIeCTBY, He KOHTakKTUpOoBaJiM IOpyl' C IpyI'OM BO
BpeMs CKpeluleHMsa. [losToMy [IOJiHasd BeJMUuMHa KOHTAKTHOM  CHUJIHL,

HeﬁCTByIOH_[eIZ MeXnoy YIIJIOTHMTeJIbE HEIMIA IIOBEPXHOCTAMMA B KaXgoM U3
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pPe3b0OBEIX CcOoeIVMHEeHMM Cc HoMepaMu 1-5, OwJla 3HAUMTEJILHO MeHble
IIOJIHOM BEJIMUVHEL KOHTAaKTHOM CWJIHL, OelicTRynlen MexIOy
VIJIOTHUTEJILHEIMY TIOBEPXHOCTAMM B pPe3b00BOM COeOMHEeHUM C HOMEepOM
0. 370 yKa3uBaeT, uTo, ecJn CKOHCTPYMPOBATH pe3bboBOE
COEeIMHEHMEe, KOTOpOe YIOBJIETBOPAEeT BHpaxeHusaM (1) wu (2), pHUCK

MCTHPOaHMA Ha YIIJIOTHMTeJIbE HEIX IIOBEPXHOCTAX JOJIXEeH OBITH OUeHb

HUBKUM.

[0120] Korma IIOBPEXIeHME I ODedopMalnda KOHMUEeCKOM
HallpaBJAKnIen [IOBEPXHOCTHA My O TH OTPULIATEJIEHO BJIMAET Ha
YIIJIIOTHUTEJIEHYIO [IOBEPXHOCTE, KOHTaKTHOEe oaBJIeHNre Ha MecTe

BO3HUKHOBEHMSA IIOBPEeXIEeHUd, WIKM JedpopMaluy CTaAaHOBATCS aHOMaJIbHO
BEICOKVIMM, UTo oByciiaBjiMBaeT [JIaCTUUECKYIO nedbopMalno
VIJIOTHUTEJILHOM IIOBEPXHOCTM HUINEeJss U ofpa30oBaHMe BHEMKM, IIpHU
KOTOPEIX HeBoJblloe CMelleHMe  VYIJIOTHUTEJIEHOM IIOBEePXHOCTM  MOXET
JIETKO BH3BATh I[IPOTEeUKy. B pe3pBO0BEHX COeOMHEeHMAX C HoMepamu 1 u
2, B KOTOPHX OJIVHa bybepHOM IIOBEPXHOCTH, U3MepeHHad B
HalpaBJIeHUM OCH TpyOw, OpUla MeHbme 0,75 MM, OMKOBasd BeJIMUMHA
KOHTAKTHOTO HaBJIEHMS YIJIOTHeHMsS OwJla oueHb OO0Jblo¥. B pe3bB0BHX
CoeIMHEeHMAIX C HoMepaMu 1 M 2, KaxOas YIUIOTHUTeJIbHAas IIOBEePXHOCTEH,
IIOJIYUMBIIAS  BHEMKY BCJeICTBMEe IIMKOBOI'O KOHTAKTHOTO IaBJIEHUS,
BOBOE IIPEeBHIMAKMETO HalpsSKeHMe TeKydecTM MaTepuajla WM OoJIbIero,
Bpjla BHAUUTEJIbHO IedopmuporaHa. C IOIPYyTroM CTOPOHE, B pPe3bOOBHX
COeIVMHEHMSAX o} HOMEpaMmu 3-5, B KOTOPEIX OJIMHa BybepHOM
[IOBEPXHOCTHM, M3MEepeHHasd B HalpaBJIeHUM OCK TpyOH OBJIa He MeHbIIe
0,75 w™MM, IIMKOBOE KOHTaAKTHOEe HOaBJieHMe OBJIO MeHblIle YIBOESHHOIO
HanopSXeHU s TeKyJdeCcTHr MaTepuaa, 2TO O3HadaeT, UTo PUCK
oebopMalMn VIIJIOTHUTEJLHEX [IOBEPXHOCTEM ABJISAeTCH HeOOJILIMM.

[0121] OmmcaHHHE BHIIEe Pe3yJbBTATH aHalJlM3a SCHO IIOKa3HBaKT
uTO pe3bBOBOEe COEeOMHEHMEe II0 HacCToAmeMy MW300peTeHMI YMeHBIaeT
PUCK WMCTHPaHMAg Ha YIJIOTHUTEJBHEX I[MIOBEPXHOCTAX M OTPMUIIATEJIBHO HE
BJIMAET Ha IIoKa3aTeN M YIIJIOTHEHMSA, B OCOOEHHOCTM Ha COIPOTHBJIIEHME

HapyXHOMY IaBJIEHMIO.
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$OPMYJIA MBOEPETEHUA
1. Pe3pboBOe coenMHEHMe IOJ4d CTaJIbHEIX TpyO, coIepxalee:
TpyOUaTHI HUINEJL, OOeCIleUeHHEM Ha KOHIe Teja CTallbHOM’
TPyOBl; U
TpyOuaTyn MyOTy, I[IpMUEeM HUIINeJb BCTaBJEeH B MyoTy Tak, UTO
MydTa M HUIIEJL CKPEIUJIAnTCH,
IpryueM HUIINEJb COLEPXUT :

yHOpHHﬁ BEICTYII HMIIIIEJIA, o@pagymmmﬁ YYaCTOK BEPIMHE HUIIIIEJIA,

oxXBaTHBaeMyl pesbdy, obecriedyeHHYI Ha HapyXHOM mHepudepumn
HUIINEJIS ¥ PacIoJIOXKeHHYID OJIKe K TeJly CTaJIbHOM TpyOH, UYeM YIIOPHHM’
BEICTYII HMUMIIIIEJIA, IIpM S5TOM OXBaTbEIBaeMaAd peBLGa ABRJIAETCH KOHUMUECKOM
peswboi,

nprueM YIOPHHM BHCTYII HUIIIIEJS COOEPXUT :

IIepBYH TIOBEPXHOCTHL  3alljleuMKa  HUINeJd, obecrieueHHyn Ha
BepmyHe HUIIMIEeJIA;

HOCHMK, PAacIOJIOXeHHHM OJmke K OXBaTHBaeMoOM pesbde, ueM
IlepBad IIOBEPXHOCTBb 3allJleurKka HUIIIIeJIA, InpnuueM HOCHUK COIOEePXNT
KOHMUEeCKYI HallpaBJIAKIMYI IIOBEPXHOCTDb HUIITIeJIdq Ha cBOEemn HapyXHOﬁ
HepM@epMM, IIPM S5TOM KOHMUeCKad HallpaBJidlaAda IIOBepPXHOCTE HUMIIIIEJIA
mMeeT IOrMaMeTp, yMeHbmaDMMﬁCH B HallpaBJIEHNVIM K BepPplIMMHe HUIIIIeJIA,; U

IIepBYyKn VYIUIOTHUTEJIEHYK IIOBEPXHOCTE HUIIIIEJIA, o@ecnequHym Ha
HapyXHOﬁ HepM@epMM YIIOPHOT'O BEICTYIIa HUTITIeJIA )z PacCIIOJIOXEeHHY
DIIKe K OXBaTHBAaeMOM pe356e, ueM HOCHUK, InpruuyeM IiepBad
YIIJIOTHMUTEeJIEHAaA IIOBEPXHOCTE HUIITIeJIq COIOEepPXnUT KOHMYEeCKYIO
IIOBEPXHOCTE C IMaMeTpOM, YMEeHbBIalVMMCHd K BepPIMHEe HUIIIIeJIA,

opr »ToM MydTa COOEPXUT:

IepBYD IIOBEPXHOCTH 3arJjieunka My OTEHIL, PacCIIOJIOXEHHYIO Ha
BHYTPEHHEM KOHIle My@TH u COOTBeTCTBYIIIYIO HepBOﬁ IIOBEPXHOCTU
zallJleurKa HUIIIIeJIq, InIprnueM IiepBad IIOBEPXHOCTE z3allJiedrKa My@TH
KOHTAKTUPyeT C HepBOﬁ IIOBEPXHOCTEO z3allJledrKa HUIIIIeJIA, KoTI'oa
CoenOMHEeHMVe CKPeILJIEHO;

yuacTOK IpueMa HOCHKa, oOecleueHHHBM COOTBEeTCTBYIIMUM HOCHUKY,
InprnuyeM ydacCTOoOK IIprneMa HOCHKa COOepPXNUT KOHMUYEeCKYI HallpaBJIAKIIYIIO
IIOBEPXHOCTL MyOTH Ha CBOeM BHYTpPeHHel Imepudepmun, IOIpU 3TOM

KOHMYeCKaAd HallpaBJIAKIaAd IIOBEPXHOCTE My@TH rMeeT IormaMeTp,
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YMEeHBIAMUMCA K BHYTPEeHHeMy KOHIY MyQTH;

IepByw YILUIOTHUTEJILHYID I[IOBEPXHOCTL MyOQTH, ofecHedeHHYID Ha
BHYTpeHHeN nepudepnn My O TEH u COOTBETCTBYIMYIO nepBOM
YVIJIOTHUTEJILHOM IIOBEPXHOCTM HUIINEJS, IpuueM IIepBas YIJIOTHUTeJIbLHAad
[IOBEPXHOCTL My(PTH COOEPXUT KOHMUECKYID IIOBEPXHOCTL C IMaMeTpOM,
YMeHBIAMYMCSA K  BHYTPeHHeMy  KOHIY  My®TH, Ipu STOM IIepBad
YILJIOTHUTEJILHAa g [IOBEPXHOCTD My QTH KOHTaKTUPYyeT c epBOM
YILLIOTHUTEJILHOM TIOBEPXHOCTLI HUIINEJId, KoTOda coeldMHeHMe CKPeIlJIeHO;

OybepHyl I[IOBEPXHOCTL, OODECIIeUeHHYK Ha BHYTPeHHel Iepudbepun
MyQTE M PACHOJIOXEHHYI MeXIy KOHMUECKOM HalpaBJIAKMel TOBEPXHOCTHIO
My QTEL u KOHUUYECKOM [IOBEPXHOCTBIO nepBOM YILJIOTHUTEJIEHOM
[IOBEPXHOCTHU MYyQTEH; U

OXBaTHBAKIY pe3bdy, oOecleueHHYID Ha BHYTPeHHeM Iepudepun
MydTH, COOTBETCTBYKIYID OXBaTHBaeMOM pesbbe, IIpUUeM OXBaTHBAaIa s
pe3bba ABJIAeTCHS KOHMUECKOM pe3b0ol,

opy STOM KaxIiasd M3 KOHMUEeCKOM HalpaBJdomel IOBepXHOCTU
HUMMNEJNI ¥ KOHMUECKOM HalpaBJIfAwnlel MHOBEePXHOCTM My(OTH MMeeT IIepBHM
YT'OJI KOHYCHOCTH,

Kaxias M3 KOHMUECKMX I[IOBEPXHOCTEeM IepBOV YIIJIOTHUTEJILHOM
[IOBEPXHOCTHY HUIINEJS M IIepPBOM YIUIOTHUTEJILHOM IIOBEPXHOCTU MYQDTEH
¥MeeT BTOPOM YITOJI KOHYCHOCTM, IMIpMUEeM BTOPOM YIOJI KOHYCHOCTU
BoJiblle MepBOTO YIJla KOHYCHOCTH,

KoT'Ia CcoeIMHeHMe He CKPeIlJIeHO, VYIOBJIETBOPAKTCS cJenyilue
BHpaxeHus (1) m (2):

Dp2>Db2>Dpl (1), u

Lb2>Lp2 (2),

roe Dpl 1IMaMeTp KOHIIA KOHMUECKOM HalpaBJdolel IIO0BepPXHOCTU
HUIINEeJIS, KoTopad OJuXe K BepliMHe HUMNeJd; Dp2 OuamMeTp JIMHUNK
IepeceyeHMsa ILJIOCKOCTM, MNIPOXOOAmeM OT KOHMUECKOM HallpaBJigwnlen
[IOBEPXHOCTHM  HMUMONeJ I ¥ IIJIOCKOCTH, IpoXondmey OT KOHUUYECKOM’
[IOBEPXHOCTHM IIepPBOM  YILJIOTHUTEJILHOM  TOBEPXHOCTM  HUIIEJIS; Lp2
IOJIMHa, ¥W3MepeHHas B HalpaBJIeHUM OCU TPyOH pe3bOOBOTO COeOMHEeHU,
KOTOpad HauMHaeTCsa OT BepmMHH HUINEeJS M 3akaHuuMBaeTCcd JIMHUEN
IepeceyeHMsa ILJIOCKOCTM, IMNIPOXOOAmeM OT KOHMUEeCKOM HallpaBJigwnlen
IIOBEPXHOCTHY  HUMONEeJNd ¥ IIJIOCKOCTH, IpOoXonAmey OT KOHUUECKOM’

IIOBEPXHOCTU HepBOﬁ yHHOTHMTeHbHOIZ IIOBEPXHOCTU HUIIIIeJIA ; Db?2
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ovaMeTp JIMHUM I[IepeceueHud IIJIOCKOCTM, M[IPOXOoIgmeM OT KOHUMUeCKOM’
HaOpapBJIAKIEN I[IOBEPXHOCTM MyOTEH ¥  IIJIOCKOCTH, IpoXomAamen  OT
KOHUUECKOM TIOBEPXHOCTM IIepPBOV VYIIJIOTHUTEJLHOM IIOBEPXHOCTU MyQTH;
u Lb2 1gnauHa, ¥3MepeHHas B 2 HaOpaBJIeHMM OCHM TpyOH, KoOTOpasd
HauMHaeTCcd OT BHYTPEeHHeIOo KOHIa MyOTH M 3aKaHuMBaeTCcsd JMHUEN
IepeceuyeHMsa ILJIOCKOCTM, IMNIPOXOOAmEeM OT KOHMUECKOM HallpaBJigwnlen
IIOBEPXHOCTHU My QTEL u [IJIOCKOCTH, Ipoxonamen oT KOHMUECKOM
[IOBEPXHOCTM IIePBOM YILJIOTHUTEJILHOM NOBEPXHOCTU My(QTH, U

OybepHasd TIIOBEPXHOCThL MMeeT mJmHY 0,75 MMM wiam  ©OoJblle,
M3MEepPEeHHYI B HalpaBJeHUuM OoCKM TpyOE M pPacloJiOXeHa CHapyXu OT
BoOOpaxaeMomn [IJIOCKOCTH, Kak onpemnejyieHO BIOOJIb pamrajbHOTO
HalpaBJIeHUSa pPes3sbOOBOTO COEeIMHEHMd, IIpuueM BooOpaxaeMad ILJIOCKOCTB
ofpasoBaHa IJIOCKOCTLI, IMNPOXOIAmel OoT KOHMUECKOM HalpaBJigomen
[IOBEPXHOCTHU My QTEL u [IJIOCKOCTERIO, Ipoxonsamen oT IepBOM
YIJIOTHUTEJLHOM [MOBEPXHOCTU MYQTH.

2. Pe3pBOBOe COeOMHEHMe IJid CTaJIbHHX TpyO 1[I0 II.l, B KOTOPOM
nepBad INOBEPXHOCTL 3allJIeuMKa HUIINEeJ S COOEPXMUT:

OCHOBHYI IIOBEPXHOCTH 3allJleuMKa HUIIEJS; U

BCIIOMOT aTeJIbHYI0 [IOBEPXHOCTDb 3arJieunKa HUIIIeJIS,
PACIIOJIOXEHHYID CMEeXHO C HapyXHoM mHepubeprel OCHOBHOM IIOBEPXHOCTH
3aljieunMKa HUINeJd,

opuueM IepBasd IOBEePXHOCTHL 3alljleurka MYyQTH COOEPXUT :

OCHOBHVYIO [IOBEPXHOCTD 3arJieunKa My QTH, obecIreueHHYI0
COOTBETCTBYIINEY OCHOBHOM IIOBEPXHOCTM 3allJleuMKa HUINeJdI, IpUuUeM
OCHOBHAad IIOBEPXHOCTL 3alljleurka My(QTH KOHTAKTUpPYeT C OCHOBHOM
[IOBEPXHOCTLI0 3allJleuMKa HUIINeJISI, KoI'Ida CcoeldMHeHMe CKPeIlJIeHO; U

BCIIOMOTATEeJIbHYID I[IOBEPXHOCTL 3alljleuMKa MyQTH, o0ecleUueHHYI
COOTBETCTBYKIE BCIOMOTaTeJIbHOV I[MOBEPXHOCTM 3alljleuMka HUINeJd,
opuyeM BCIOMOTAaTeJIbHAad IIOBEePXHOCTEL 3alljleuMka MyOTH BHIIOJHEHa C
BOBMOXHOCTBID KOHTAKTa C BCIOMOTATEJILHOM IIOBEPXHOCTLI 3alljleuMka
HUINEeJII, KoIga COoedMHeHMe CKPeIlJIeHOo.

3. Pespbo0BOe coelIMHeHMe IJIS CTaJIbHHX Tpy® no n.l wmim 2, B
KOTOPOM HUIINEJL OOMNOJHUTEJLHO COOEPXUT: BTOPYD YILJIOTHUTELHYIO
[IOBEPXHOCTL HUIINEJIS, o0eclleueHHY Ha HapyXHOM HepubdepUM HUIIIEJIS
M PacIoJIOKeHHYID, Kak olIpenejleHO B HalpaBJIeHMM OCU TpPyOHE, B eTo

cepellllHe MJIM Ha €I'O KOHIe CMEeXHO C TeJIOM CTaJIbHOM pr@BI,
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oprudeM MydTa OONOJHUTENBHO COHNEPXUT: BTOPYKR YILJIOTHUTEJIBHYI
IIOBEPXHOCTL MyOQTH, OOeCleueHHYK Ha BHYTPeHHeM HOepudbepun MyOTH U
COOTBETCTBYIIYI BTOpPOMU YILJIOTHUTEJILHOM  TIOBEPXHOCTH HUMIIeNs,
IpruyueM BTOpasd YILUJIOTHUTEJILHAas T[IOBEPXHOCTE MyQOTH KOHTAKTUPYET CO
BTOPOM YIUJIOTHMTEJNBEHOM TIOBEPXHOCTBK HUIINEJsSa, KOoT'ga COeIMHeHUe
CKPEILJIEHO .

4. Pe3pb0oBOe CcOeIMHeHMEe IJis CTaJIbHHX TpyO OO JHOOOMYy U3 IIII.
1-3, B KOTOPOM HUIIIEJIb IOTIOJIHUTEJIEHO COIEPXUT : BTOPYIO
[IOBEPXHOCTE 3alljledrKa HUIIeJIs, pPAacIOoJIOKEHHY, KaK OlpeleJlIeHO B
HalpaBJIeHUM OCK TPyOH, B €I'0 CepelMHe WM Ha eI'o KOHIEe CMEXHO C
TeJIOM CTaJIbHOM  TpyOH, I[IpMUeM BTOpas I[IOBEPXHOCTHL  3alljleuMrKa
HUINIEJIA [lepeceKaeT HalpaBJIeHMe OCHUu TpyOH,

MydTa OOIOJHUTEJBEHO COLEPXUT: BTOPYH IIOBEPXHOCTL 3alljleuMrKa
My ®TH, PACIOJIOXEHHYID UM  COOTBETCTBYKWIYID  BTOPOM  [IOBEPXHOCTH
3alJjlednKa HUIINeJIS, [IpUUyeM BTopas I[IOBEePXHOCTL 3alljleurka MyQTH
KOHTAKTUPpyeT CO BTOPOM I[OBEPXHOCTLI 3alljleuMkKa HUINeJsa, Korna
COoeIMHEHME CKPeIJIeHO.

5. PespboBoe coenMHeHMe OJIA CTaJIbHHX TpyO IO JIOOOMY U3 III.
1-4, B KOTOPOM IIO MeHBIIeM Mepe OoIOHa M3 I[IepBOM YIJIOTHUTEJILHOM
IIOBEPXHOCTM HUINEJS ¥ I[IepBOM YIUJIOTHUTEJIEHOM T[IOBEPXHOCTM MYyQTH
OOTOJIHUTEJILHO COHOEPXUT KPUBOJMHENMHYK IIOBEPXHOCTH, O0O0eCleueHHYI
IPpUMEIKAKMEN K  KOHMUECKOM  IIOBEPXHOCTH, oprdyeM  KPUBOJIMHEeNVHasd
IIOBEPXHOCTL MMeeT OIHO MM 0oJiee MCKPUBJIIEHUMN.

6. Pe3pDOBOe COeIMHEeHMe IJiS CTaJIbHEX Tpy0 O JmodoMy M3 IIl.
1-5, B xoTopoM OydepHas TIOBEPXHOCTL COINEPXUT KPUBOJIMHEWHYIO
IIOBEPXHOCTL, OOeCleUeHHYK IMIPMMBEIKAKMEeM K KOHMUECKOMW HalpaBJidnmen
IIOBEPXHOCTU MyO®dTH, U TIIepBYL YIJIOTHUTEJILHYHD IIOBEPXHOCTH MYyQTH,
npruyueM KpUBOJIMHEeVHA S IIOBEPXHOCTH VMeeT OIHO W BoJiee
VCKPUBJIEHUN .

7. Pe3pb0OBOe CcOeIMHeHMe IJis CTaJIbHHX TpyO OO JoOOMYy M3 .
1-6, B xoTopoM OydepHas MNOBEPXHOCTHL MUMeeT IJIMHY 2 MM WJIM MeHLbIe,
V3MepeHHYI B HalpaBJIeHUM OCHU TpPyOH.

IIo DOBEepPeHHOCTHU
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