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(57) Pedbepar:

B cootBeTcTBMM C paHHbIM  M306peTeHnem
pe3bba, BbINOMHEHHass Ha TpyOHoM pe3bboBoM
SMeMeHTe, COoOepPXUT MO MeHblueld Mepe OfHYy
TaHreHynarnbsHyto CcoefUHUTENbHYIO 30HY c
MHOFOYMCIEHHbIMW  pagMycamy B OOHHOW 4acTu
BNafuHbl Npodunsa peabbbl, B HACTHOCTU CO CTOPOHBbI
paboyell OOKOBOW NOBEPXHOCTM Npocdunsa. 3ITa
CoeqUHWTENbHas 30Ha COAEPXWT OCHOBHYK Ayry
OKPYKHOCTHW, KOTOPbIA MMEeT paguyc fp, OMOPHbIN
Kpyr KOTOpoW nepecekaeT GOKOBY MNOBEPXHOCTb B
Touke Pgrp. KacaTenbHas B Touke P gp Kk a3ToOM
onopHomn OKPY>KHOCTU obpasyeT cTporo
MONOXMTENbHBIA  yronl ¢ OGOKOBOW MOBEPXHOCTHIO.
BTopuyHble AOyrM OKpYXHOCTEW, KOoTopble UMeloT
pagunychl, MeHblUMe, YeM papunyc rp, obecneunsaroT
TaHreHynanbHoe  CoedWHeHWe  OCHOBHOW  gyru
OKPYXXHOCTW, C OOHOM CTOPOHbl, C OOKOBOW

MOBEPXHOCTbIO, @ C [APYroll CTOPOHbI, C [AOHHOW
4acTblo BnaguHbl npocuna pesbbbl. Pagnyc r
NpeBbIWaeT paguyc r, CTaHOapTHOM OKPYXHOCTH,
KkoTOpasa MNpPOXoAuT 4Yepe3 Touky P rp ¥ dopmupyeT
TaHreHUnarnbHy COEONHNUTENBHYIO 30HYy.
MpeonoxeHHbln  pe3bboBOWM  aneMeHT  npuaaeT
Tpy6HOMY  pe3b6oBOMY  COedMHEHUMI0,  KoTopoe
COOEPKUT TaKoN pe3bOOBON 3MEMEHT, HeoOXoaouMyto
YCTOM4YUBOCTb K BHELLUHUM MeXaHWYeCKUM
BO3OENCTBUSAM, KaK CTaTUYeCKUM, TaK WU LUKIUYeCKU
N3MEHAIOLLMMCS.

OduynancHein  OtoneTeHb  "lMpoMbilUneHHas
cobctBeHHoCTh". KHura 1 "M3obpeTeHuns, nonesHble
Mogenu, Tonorpadun  UHTerpanbHbIX MUKpocxem",
2004, N 1, 15.11.2004. [ocynapcTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHoW  COBCTBEHHOCTU
MuHucTepcTBa 06pa3oBaHUs U HayKnu YKpauHel.
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(54) THREADED TUBULAR ELEMENT AND HREADED TUBULAR JOINT MADE ON THE BASE OF THE

THREADED ELEMENT

(57) Abstract:

The invention concerns a threaded tubular
element whereof the thread comprises at least a
tangential connecting zone with multiple radii
(21) at the thread root, in particular on the
bearing flank (13). Said zone (21) comprises a
main arc (23) of radius (ry1) whereof the circle
intersects the flank (13) in one point (Prpq). The
tangent in (Prpq) to said circle forms a strictly
positive angle (D) with the flank (13). The
secondary arcs (25, 27) of radii (rg4, and ryq) less
than (rp4) provide the tangential connection of
the main circle on the side of the flank (13), on
the other side of the thread root (19). The radius (ry1)
is greater than that (ryq) of the standard circle
(29) which passes through (Prg4) and which would
constitute alone a tangential connection zone.
Such a threaded element provides a tubular
threaded joint wherein it is integrated with good
resistance to static as well as cyclic loads.

e

Official  bulletin  "Industrial  property". Book
1 ‘"Inventions, utility models, topographies of
integrated circuits”", 2004, N 11, 15.11.2004.
State Department of Intellectual Property of the

Ministry of Education and Science of Ukraine.
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(54) TPYEHWUW HAPI3HWWA ENEMEHT | TPYBHE HAPI3HE 3'€QHAHHA, BAKOHAHE HA OCHOBI HAPI3HOIO

ENNEMEHTA

(57) Pedbepar:

BignoeigHO [o paHoro BUHaxody pisb, BUMKOHaHa
Ha  TpyOHOMY  HapisHOMY  efleMeHTi, MICTUTb
LLOHaMeHLUe OfHY TaHreHuianbHy 3'e4HyBanbHy 30HY
3 YUCMEHHUMW pafiycaMy Y AOHHIW YacTuHi 3anagmHu
npocpinto  pisi, 3okpema 3 6Goky poboyoi 6Gokosoi
noBepxHi npodinto. Lia 3'egHyBanbHa 30Ha MICTUTb
OCHOBHY Ayry Kona, o Mae pagiyc ry, OnopHe Koo
akoi nepeTuHae OGokoBY MOBepxHO y Touui P gp.
HoTnyHa y Toyui Prp OO UbOrO OMOPHOro Kona
YTBOPIOE CTPOrO  MO3UTMBHUA KyT 3 OOKOBOIO
nosepxHeto. BTopuHHI gyru «in, wo MatTb pagiycu,

MeHLUi, HK padiyc ry, 3abesneyyloTb TaHreHuianbHe
3'e]HaHHA OCHOBHOI Oy kona, 3 ogHoro 6oky, 3
OOKOBOK MNOBEPXHElD, a 3 iHWoro OoKy, 3 AOHHOM
YacTuHolo  3anapguHu  npodpimio  pisi.  Papiyc 1y
nepesvllye pagiyc r, CTaHOapTHOrO Komna, sike
npoxoantb 4epea Touky Prp | gke dopmye
TaHreHuianeHy 3'eQHyBanbHy 30HY. 3anponoHOBaHWA
Hapi3HUA eneMeHT Hagae TPyOHOMY HapisHOMY
3'eQHaHHI0, WO MICTUTL TaKUA Hapi3HWIA ErleMEHT,
HeoOXigHOT CTIMKOCTI OO0 S30BHIWLHIX MeXaHiYHUX
BMAMBIB, fIK CTATUYHMX, TaKk i TUX, WO UMKIIYHO
3MiHIOKOTBCS.
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Onuc BuHaxony

[aHuii BrHaxig CTOCYeTbCsl OXOMMoBaHOro abo OXONIoKYoro TpyGHOrO Hapi3HOrO erleMeHTa HapisHoro TpyGHoro
3'eqHaHHA, 30aTHOrO NPOTUCTOATM BMIMBY SIK CTATUYHUX, TaK | MeXaHiYHUX Hanpy>KeHb, Lo LMKIIYHO 3MiHIOITHCS.

[aHnii BMHaxig CTOCYETbCH TaKOX Hapi3HOro TpyOHOro 3'eqHaHHsA, MPUCTOCOBAHOINO AN MPOTUCTOSHHA AK
CTaTUYHUM, TaK i MeXaHiMHUM HanpPyXeHHAM, WO LMKITIYHO 3MIHIOITBCS.

HapisHi TpybHi 3'egHaHHA MICTATbL OXOMMKOBAHWMA HAPI3HUA €neMEHT, Po3TalloBaHWW Ha KiHUi nepoi Tpybw, i
OXOMJIIOYNIA HAPI3HMIA eNeMEHT, po3TalloBaHMIN Ha KiHUi Apyroi Tpybu, sika sBnsie coboto TpyOy BenuKoi AOBXKUHN abo
TpyOHY MydTy. Taki HapisHi 3'egqHaHHSA BUKOPUCTOBYIOTBLCS, 30KpeMa, Ana (hOpMyBaHHSA KOMOHW obcagHux Tpy6, abo
KOMOHW ekcnnyaTauinHux Tpy6, abo KonoHu GypunbHUX Tpy6, WO BUKOPUCTOBYHOTLCS ANS CBEPANOBUH, NPU3HAYEHNX
Ana BuaoOyTKy BYrMeBOAHEBOI CUPOBKHU, abo AN aHanoridHUX CBEpASIOBUH iHLIOTO MPU3HAYEHHs, TakuX, Hanpuknag,
SIK CBEpAJIOBUHM reoTepMiHHOro TMny.

AmMepukaHcbkuid IHCTUTYT Hadptu (API) BU3Ha4ae y cBoin cneundikauiil AP| 5B xapakTepucTukm HapisHux 3'eqHaHb
Mk obcagHumu Tpybamm abo Mk ekcnnyatauiiHumn TpyOamyn 3 BMKOPWUCTAHHAM, 30Kpema, KOHIYHOI pisi i3
3aKpyrneHnMn TPUKYTHUMUK abo 3 TpaneuyienogiGHumu npodinsamu BUTKIB pisi.

Bigomi Takox i iHWi TMNKU Hapi3HUX TPYOHUX 3'eQHaHb, B SIKMX BUKOPWUCTOBYETLCH, Hanpuknag, ABOCTYNeHeBa pisb
uuningpuyHoro abo koHivHoro npodinto (aueucs, Hanpuknag, nateHT CLUA 4521042).

JoHenaBHa obcagHi abo ekcnnyatauiviHi Tpybn B OCHOBHOMY MOBWHHI 6yrnM NPOTUCTOSITU PI3HUM CMOMyYEHHAM
CTaTUYHUX MeXaHIMHMX BRNUBIB (TAKUX, HANpuUknag, SK 3yCUmnns po3TSAryBaHHS, OCbOBOMO CTUCHEHHS!, NIOCKUIA BUTUH,
BHYTPIWHIA abo 30BHIlLHIA TWUCK), He3Baxal4n Ha iX OOMEXeHy TOBLUMHY, WO € NPUYMHOK HeobXxigHoCTi iX
BMKOPUCTaHHA y MMMOOKUX CBEPAroBMHAX, Ae HeobXigHO BCTaBMATW OOHa B OOHY Pi3Hi KOMOHU Tpy6 BiAMIHHMX
AiameTpi..

HaBnaku, 6ypunbHi Tpyou, siKi BUKOPUCTOBYIOTLCSA TinMbkU AN BYpiHHA CBepANoBUH, 3a3Ha0Th 3HAYHUX MeXaHiuHUX
BMMMBIB, WO LMKNIYHO 3MIHIOKOTBCA, ane npoTe He 3as3HalTb OOMEXeHb, WO CTOCYKTbCA IX rabapuTHUX po3Mipis,
OCKiMNbKM TiNbKU ofHa koroHa Tpy6 3apaHoro giameTpa onyckaeTbCsl y CBEPAIOBUHY Ha AAHUM MOMEHT 4acy.

MexaHi4Hi BNAMBWM LMKMIMHOMO XapakTepy, AKWO BOHM CTporo He oOMexeHi, npu3BogaTb B ekcnnyaTtauil go
PYWHYBaHHA BiO YTOMMEHOCTI, BMHUKAIOYOrO Y KOPEHEBI YacTuHi npodpinto BUTKIB pisi, 3BUYaiHO 3 GoKy poboumx
OOKOBUX NOBEPXOHb NPOINto piai, AKi 3HaXoOATLCS MiA HABAHTAXKEHHSM.

Lle micue Hambinbll 4acTOro BMHUKHEHHS TPILMH Bid YTOMMEHOCTI BM3HA4aeTbCA KOHLUEHTpAUieto MeXaHivHMX
HanpyXeHb y 3'egHaHHI Mixk GOKOBOK NMOBEPXHE NPORINIO | JOHHOK YacTUHOK 3anaguHu Npoginto pisi.

Onsa Toro, wWob NigBMKUTK CTIRKICTE TPYOHOro Hapi3HOro 3'€AHaHHSA MO BIOHOLWIEHHIO A0 LUMKMTIMHUX MeEXaHi4HMX
BNNMBIB, HEOOXiQHO 3MEHLUMTU piBeHb MaKCMMaribHUX MeXaHiYHUX Hanpy)KeHb LUNSXOM 3HWXKEHHS 3ararnibHOro piBHA
MeXaHIMHUX HanpyxeHb Ha poGodili GOKOBIi NoBepxHi Mpodpino i wWnaxom peanizauii MOXIMBO MEHLW KyTacToro
3'eHaHHA Mixk poGo40K BOKOBOK NMOBEPXHEK | JOHHOK YacTUHOK 3anaguHu npodinto pisi.

Cneuundikauis API 7D BusHadae OypunbHi TpyOou 3 MILHOK KOHIYHOK pi33to, MPUCTOCOBAaHI AN NPOTUCTOSIHHA
ekcnnyaTauinHM MexaHidHuM Bhnnveam. Butku Tpy6HoI pisi BignosigHo Ao Hopmn APT 7D matoTb CUMBHO 3aKpyrneHy
TPUKYTHY cbopmMy 3 pobovmMK Ta B3@EMOLIHYNMN OfHa 3 OOHOL BOKOBUMW MOBEPXHAMMU NPOdINto pisi, KOXKHA 3 AKUX
po3aTawoBaHa nig kytom 30° no BigHOLWEHHIO [0 NepneHanKynsapa Ao OCi 4aHOro Hapi3HOro ernemeHTa.

HeobxigHo 3a3Ha4nTH, Wo poboya GokoBa NOBEPXHA NPOinto pisi ABMse cobo NOBEPXHIO, AKa po3TalloBaHa Ha
KOXXHOMY BWTKY Pi3i 3i CTOPOHW, NPOTUIMEXHOI BiNlbHOMY KiHLIO AaHOro HapisHoro enemeHTa. Lle BuaHauveHHs Oyne
BMKOPWCTaHe NPOTSroM BCbOrO TEKCTY NpeAcTaBrieHoro TyT onucy.

[oHHa YacTuHa 3anagnHy Npodinto pisi BUKOHaHa 3aKkpyrieHo Ta Takoto, WO NpoXo4uTh BiANOBIAHO A0 Ayrv Kona,
aka mae pagiyc 0,97mm (abo 0,038 gronmu) i aKka LeHTpoBaHa Ha oCi AOHHOT YacTMHKU 3anaguHu npodinto pisi. Lis ayra
Kora OOTUYHMM YMHOM 3'€QHYETLCS 3 OOKOBUMU NOBEPXHSMU Npodinto pisi.

KyT, sknini ctaHoBUTb. 60° i KM CHOPMOBAHUN Mixk GOKOBUMMW MOBEPXHAMWU Mpodhinto pisi, WO € pesyrbTaTtom
TPUKYTHOIO Npodpinto BUTKIB pisi, 3abeanedye 3 BUKOPUCTaAHHS Yy 3'eqHYBanbHiN 30HI OyrM kona LOCWUTb BENUKOro
pagiyca.

BepLlnHM BUTKIB pi3i CKOLIEHI TakKMM YMHOM, W06 BUKMOHYUTU Oyab-siKy pagianbHy B3aemMogilo MK BepLliMHamu
npodinto pisi i QOHHUMKW YacTUHaMK 3anaguH CNofyYeHol pisi.

BucoTa ckoleHoro TakMuMm YMHOM npodpinto BUTKIB pisi cTaHoBuTb 3,08Mm (abo 0,121 groinmu), Wo Bignosinae
NOLBOEHIN BUCOTI BUTKIB pidi, BUKOHAHI ANA HapisHoro 3'eqHaHHs BignosigHo Ao Hopmu API 5B.

MpoTe, Ui 3acobn MOXyTb BUSIBUTUCSA HemocTaTHiMK | Tomy y nateHTi CLUA 4549754 onucanuii npodinb pisi,
MOANIKOBaHUIA MO BigHOLWEHHI Ao cneyundikayii APl 7D ons 6ypunbHUX TpyO, SKMn pobuTb MOXIUBMM Lie Ginblue
3MEHLUNTU KOHUEeHTpaLil MexaHi4HUX Hanpy>XeHb.

Pisb, BMKoHaHa BignosigHo Ao uboro nateHTy CLLUA 4549754, npeactaBnge B po3pisi AHO 3anagnHW npodinto, ske
He € CUMETPUYHUM, ane MICTUTb 3aKpyrMeHHs, LEeHTP SIKOro 3MilleHUin y HanpsiMky OokoBOi MoBepxHi 3axomy
(npoTunexHoi No BigHOLEHHIO Ao poboyoi 6okoBoT NoBepxHi Npodinto) i pagiyc akoro 36inbleHW NpubnmsHo Ha 50%
Mo BigHOLWEHHI A0 pagiyca BignosigHo fo AokymMeHTa APl i ctaHoBUTL NpnbnuaHo 1,45mm (abo 0,057 grorimm).

Lle 3akpyrneHHa 3'egHaHe AOTUYHUM YMHOM 3 poboyoto GOKOBOK MOBepXHer Mpodinio, NpUYOMYy LS MOBEPXHS
3'egHaHa 3a OOMOMOrol MeHLW KpUTUYHOrO Npodhinito 3 GOKOBOK MOBEPXHE 3axony, TOOTO 3a JONOMOro MpoCToro
Bigpiska npamoi abo kpuBoOniHiNHOT NiHil 3 pagiycom 0,81mm (abo 0,032 arorimun), nicnsa Skoi nae Bigpi3ok NpsSMOT MiHii.

Y uboMy BMNafKy AHO 3anaguHu nNpodginto pisi BUIAHATe Binblue, Hik y pisi BignosigHo Ao Hopmu API, i Bumarae,
TaKMM YMHOM, OyKe BENNKOT TOBLLMHN BUXIQHOT TpyOW ans Toro, Wwob HapizaTu Taky pisb.

Take TexHi4He pilleHHs He po3rnsaAaeTbesa ANs KOMOH Tpy6, NpuaHaveHWX AN ekcnnyarauil CBepArioBUH Yy TOMY

4-
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BMNagKy, konu ui Tpybn ogHo4acHo 3a3HaloTb BNSIMBY CTATUYHUX Ta MEXaHIMHMX Hanpy)KeHb, WO LMKNIYHO 3MiHIOTLCS.

Tenep 3ycTpivaoTbCA TakKi BUMOMM 4O CTIMKOCTI NO BiQHOLWIEHHIO OO 30BHILLHIX BMMMBIB Y NiABOAHMX KOMOHax Tpyo,
3B'A3YI0YUX OHO MOpS 3 nnatdgopmamu, Lo 3abeanevyioTb BUOOOYTOK BYreBOAHEBOT CUPOBUHU Y MOPI.

Taki konoHu Tpy©, Ha3BaHi haxiBLuAMN y AaHi 0BnacTi TEXHIKM aHrmincsKUM

TepMiHOM “risers”, OIACHO 3a3HaloTb BMIMBY MEXaHIMHUX HanpyXeHb, WO LUUKMIYHO 3MiHIOKTLCS, 30KpeMma,
BUHMKAKOYNX BHACMIAOK HasABHOCTI MOPCBHKUX Teuill, SKi BMKNUKaTb BiGpauil KonoHn Tpy6, BHACNIQOK XBUMOBAHHSA
MOpS, NPWKBIB i BiANMMBIB, @ TAKOX BHACIAOK MOXIMBOrO NepeMillleHHs caMnx LMx nnardgopm.

Taki BUMOrM 00 CTIMKOCTI NO BiOHOWEHHIO 4O 30BHILLHIX MEXaHIYHUX BMAMBIB 3yCTPIiYaOTLCA TaKOXK Y Ha3eMHUX
CBeparioBMHaXx, 30Kkpema, Y npoueci onyckaHHs korioHn Tpyb 3 obepTaHHAM Ans LeMeHTauil cBepanoBUH Y BUNagkax,
LLIO YacTo 3YCTpivaloTbCH, CBEPASIOBUH, AKi BiOXUNAOTLCA Big BepTUKani i AKi NpeacTaBnsoTb BUTUHN.

Came Tomy 6ynu 3pobneHi cnpobu yaoockoHanuTu TpyOHi HapisHi 3'egHaHHs ana obcagHux Tpy6, ekcnnyaTauiiHux
Tpy® abo anst TPYOHMUX KOMOH TUNY “risers” Takum YMHOM, Wo6 NigBULLMTK TX CTIAKICTb Bif YTOMMEHOCTI.

Y MixkHapogHin naTteHTHiM nybnikauii WO 98/50720 onucaHe Take BOOCKOHaNeHe TpyOHe HapisHe 3'eHaHHS.

OnuncaHa y uin nybnikauyii TpybHa pisb MIiCTUTb BWUTKM TpaneuienogibHoro npodinto, odepkaHi Ha OCHOBI Tak
3BaHUX BMTKIB TUNYy “buttress”, Wwo BignosigatoTe cneyndikayii AP1 5B.

TpaneuienogibHa copmMa npodinto BUTKIB pi3i obmexye HebGeaneky aedopMalii HapisHUX eneMeHTIB, sika 3gaTHa
NMpU3BECTM OO MOLIKOOAXKEHHS 3'edHaHHs y NpoLeci Moro 3arBMHYYBaHHS, 30Kpema, BHacnigok HaaMipHOro 3aTaryBaHHs.

[OHHI YacTUHM 3anaguH BUTKIB pi3i € No CyTi NPSAMONIHIMHUMK | 3'€OQHYIOTBCH 3 KOXHOK 3 BOKOBMX MOBEPXOHb
npodinto 3a AONOMOrol 3aKpyrneHHs, pagiyc Skoro mae BenuuuHy y gianasoHi Big 10% Ao 50% Big BenMYMHW NOBHOI
LWMPWHMA OOHHOT YacTMHM 3anaguMHW BUTKa pii (i nepeBaxHo y AianasoHi Big 16% Ao 26% Big uiel NOBHOI WNPUHK),
NPUYOMY Lie 3aKpPYINEeHHS 3aKiHYyeTbCs TaHreHuiarnbHoO no BigHOLWEHH Ao 6oKoBOT NOBEPXHI | 4O AHA 3anaguHW BUTKa
pisi.

Bucota BUTKIB pi3i y LbOMY BUMNagKy BUKOHaHa Takot, WoO BMKNIOYMTM OyOb-aKy MOXIMBICTL B3aemogil y
pagiansHOMY HanpsMKy MidK OHHOK YacTUMHOW 3anapgvHW BUTKAa pisi i BEPLUMHOK BiANOBiOHOrO BUTKa crniony4YeHol pisi,
NiaTPMMYIOHMN MiXK HUMW pagiarnibHUA 3a30p, BENUYMHA SKOTO CTaHOBUTL LWoHaiMeHLwe 0,25mm (abo 0,010 grorimn).

Bepyyun go ysarm Tunu pisi, HaBedeHi SK NpUKNag, 3aKpyrfeHHs Yy AOHHIN YacTuHi 3anaguHu BUTKa pisi MaloTb
Benu4uHy pagiyca nopsagky 0,5mm npotu 0,15mMm ana pagiycis, Wo BM3HavaoTbcs Hopmoto AP| 5B.

Taki pagiycn 3akpyrneHb MOXYTb NoKasaTUCa AyXXe Manunmu, SKLWO NOPIBHIOBATKU iX 3 pagiycamMun 3akpyrfeHb Aang
OypunbHUX Tpy6, opHak TpaneuienogibHa dopMa BUTKIB pisi, WO BMKOPUCTOBYIOTHCA Y LibOMY BMNapKy, He OO3BONsE
BUKOHYBaTW Taki BenuKi pagiycu 3akpyrneHb, siK Y BUNagKy BUTKIB TPUKYTHOrO Mpodifito Npu YMOBI 3MEHLUEHHS nrioLi
pobo4oi NnoBepxHi BOKOBMX NOBEPXOHL NMPOMINo BUTKIB, WO 3HAXOAATLCS Y KOHTAKTI.

Kpim Toro, pisi, BUkoHaHi BignoBigHo Ao uiei nybnikayii WO 98/50720, He npuCTOCOBaHI OO BUKOPUCTAHHS Tak
3B@HUX B3aEMOLIOYMX BUTKIB, AKi XapaKTepuayloTbCA B3AEMOAIE0 Y pafianibHOMYy HanpsiMKy MK BepLUMHaMW BUTKIB
OfHi€l pisi i BiQNOBIAHMMW OOHHUMMW YacTUHaMKW 3anaguH CnofnyydeHol 3 Heto pisi. OnucaHi TyT BUTKM pi3i ABRAOTL
co60t0 BUTKWN TUNY “KMKHY” i3 3MIHHOK LUMPUHOMK, SIK Lie OnucaHe y naTeHTHOMY JOKyMeHTi US Re 30647,

BignosigHo go paHoro BuHaxogny Gyna 3pobreHa cnpoba peanizyBaTu OXONtoBaHUM abo oxonnow4nin TpyOHWIA
Hapi3HU eneMeHT, NpU3HaYeHnin ans TpyOHOro HapisHoro 3'eqHaHHs, akuii 6yB 61 ogHoYacHO 0COBNNBO CTIMKUM:

a) A0 CTaTUYHMX MEeXaHi4YHMX 30BHILLHIX BNAMBIB, 30KpeMa, OO pPO3TAryBaHHS B OCbOBOMY HamnpsiMKy, 10 CTUCHEHHS
B OCbOBOMY HanpsiMKy, 4O BWUMMHY, KPYTiHHS, 0O BRNUBY BHYTPIWHLOrO abo 30BHILLIHBOrO TUCKY | OO po3'eqHaHHA y
npoLeci 3rBMHYyBaHHS, AKi AiloTb OKpeMo abo Yy pi3HUX Cony4YeHHsX (Hanpuknad, po3TAryBaHHa B OCbOBOMY HanpsiMKy
MAC BHYTPILLHIA TUCK);

b) 0o MexaHiYHNX 30BHILLHIX BNSIMBIB LMKIIYHOIO XapakTepy.

Takuii HapisHWlA enemMeHT gani 6yae HasMBaTUCS HaPI3HUM ENEMEHTOM, WO Mae NPOTUYTOMHUIA Npodinb pisi.

Bynu Takox 3pobneHi 3ycunns, HanpaeneHi Ha Te, Wo6 Hapi3HM TpyOHWIA enemeHT BignoBiOHO A0 [aHoro
BMHaxody Mir OyTu peanizoBaHWin 3 BUKOPWUCTaHHSM pisi ByOb-aKkoro Tuny, Hanpuknag, KOHIYHOI, LuniHapu4Hoi abo
KOMOGiHOBaHOI LMMiAPOKOHIYHOT, 3 ogHUM abo Aekinbkoma CTyneHsiMW, 3 BUTKaMu TpaneuienofidHoro abo TpUKYTHOro
npodinto, B3aemMogitoumMx abo He B3aemofilunx MK cobol Yy pagianbHOMy HanpsMky. Taki He B3aemopgitodi y
pagianbHOMY HanpsiMKy pisi MOXyTb OyTuW, Hanpuknag, TUNY ONUCaHUX B €BPONENCHKIN NaTeHTHIN 3asaBui EP 454147, 3
OfHOYACHMM KOHTaKTOM ABOX OOKOBMX MOBEPXOHb 3 OGOKOBMMW MOBEPXHSAMU MPOGinto cnonyyeHoi pisi (e HaseaHol
“rugged thread”), 3 oCbOBMM CTSIryBaHHSIM abo X TUNY KMHAa i3 3MIHHOK LUMPWHOKW Mpodinto, fK Le onucaHe,
Hanpuknag, y nateHTHoMy AokymeHTi US Re 30647.

Kpim Toro, HeobxigHo, Wo6 Hapi3HU enemMeHT MoxHa 6yrno 4OCUTb Nerko BUTOTOBUTH i NIErKO KOHTPOMOBaTH.

HapisHuin enemeHT BigNoBigHO 4O AaHOro BMHaxody NoBWHEH ByTu npuaaTHuin Ana hopMyBaHHS TPYOHUX Hapi3HUX
3'egHaHb, NPU3HaYeHWX ANA YTBOPEHHS KOMOH TpyO, Lo 3acTOCOBYHOTLCHA ANA BUAOGYTKY BYINEBOOHEBOI CUPOBMWHW,
KOoH o6cagHMX Tpy® CBEpPASoBUH, KOMOH Tpy® AN MopcbKoro BMAOOYTKY BYrMeBOAHIB (TOOTO KOMOH Tuny “risers”)
abo KOMoH Tpy6, NpU3HaYeHNX Ana aHaroriYHOro BUKOPUCTaHHS.

Kpim Toro, 6yna 3pobneHa cnpoba peanisyBaTv repMeTUYHi TpyOHi HapisHi 3'€gHaHHSA, 30Kpema, HEMPOHWKHI Ans
rasy, HaBiTb NpW BNSIMBI MEXAHIMHUX HanpyXeHb, Lo LUKNIYHO 3MiHIOITHCS.

HapisHuin enemeHT BignoOBIOHO OO AaHOro BUHaxomy, AK BapiaHT peanisauil, NoBUHEH OyTW npuaaTHUA Ons
hopMyBaHHS KOMOH BYpuibHUX Tpyo.

Byna Takox noctaBneHa 3agada peanisyBatv TpyOGHe HapidHe 3'edHaHHsl, B SKOMY TiNbKW OAWH HApI3HWIA eneMeHT,
Hanpuknag, OXOMSKYUA HapisHUA enemMeHT, By Ou MoaudpikoBaHuA gna Toro, wWob 3abeanednTy NpoTUAi
MeXaHi4YHMM BMMMBaM LMKIIYHOTO XapakTepy, ane kWi npu uboMy 6yB 61 CyMiCHUM 3i CNOMyYeHWM 3 HUM Hapi3HUM
€leMeHTOM, WO He NpoNLWoB MoaudikaLito.

Ak BapiaHT peanisauii 6yna Tako)X nocTaBrieHa 3agada CTBOPUTM TpyOHe HapisHe 3'eQHaHHsi, B sakoMmy Oynun 6
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MoAndikoBaHi obuasa B3aeMOAIKHMX HapisHUX eneMeHTa ans 3abeaneyeHHs CTIMKOCTI NO BiAHOLEHHIO A0 MeXaHiMHUX
BMMBIB LMKMIYHOIO XapaKkrepy.

BignosigHo fo maHoro BvHaxody TPYOHWIA Hapi3HWIA eneMeHT 3 NPOTMYTOMHUM Mnpodinem pisi, oxonntoBaHoro abo
OXOMJIOYOro TUMY, BUKOHaAHWIA Ha KiHUi TPyOW i MICTUTL 30BHILLHIO OXONMOBaHY pisb abo BHYTPILLHIO OXOMSIOKMY pisb,
B 3areXHOCTI Big YOro AaHWi HapisHMI enemMeHT Ha3nBaeTbCs OXONSOBAHUN abo OXOMIoYMNNA.

BuTtkn pisi MicTATb BepliMHy npodpinto pisi, NpsMoniHiliHy poGo4vy GOKOBY MOBEPXHK, NPSAMOMiHIHY GoKoBY
NOBEPXHIO 3ax0Ay i ABi TaHreHuianbHi 3'eqHyBanbHi 30HM abo Tak 3BaHi 30HWM “OOHHOT YacTUHM 3anaguHu BUTKa pisi”.

KoxkHa 3 ABOX TaHreHuianbHUX 3'€AQHyBaribHUX 30H OOHHOI YacTUHW 3anaguHU BUTKa pisi posTalloBaHa MiXX OHOM
3anaguMHU BUTKa pisi Ta ofHiel 3 OOKOBUX MOBEPXOHb Mpodhino BUTKA, Ha3BaHOK TakoX “BignosigHow 6oKoBO
noBepxHer”, i MiCTUTb yry Kona.

LlloHanmeHLWe ogHa 3 ABOX 30H TaHreHuiarnbHOro 3'eqHaHHs AOHHOI YacTUHU 3anaguHW BUTKa pisi, HasBaHa TaKoX
“3'eqHYyBanbHOK 30HO 3 YMCIIEHHUMU pagiycamn”’, MICTUTb AYry Kona, Ha3BaHy TakoX “OCHOBHOMO Oyroto kona”, onopHe
KONo sikol nepeTUHae OMOpHY NpsiMy BiANOBIOHOI GOKOBOI MOBEPXHi ¥ Tak 3BaHin “OnopHin Touui GokoBOi NoBepxHi”,
i NpaBWmMbHY | Tak 3BaHy “BTOPMHHY KpWUBY”, poaTalloBaHy NO OAHY i NO iHWY CTOPOHWU Bif OCHOBHOI Ayrn Kona, sika
3'egHye OOTUYHMM YMHOM L0 OCHOBHY Ayry kona, 3 ogHoro Goky, 3 BignoBigHOW GOKOBOO NOBEPXHELD, a 3 iHLWOoro Goky,
3 [JOHHOIO YacTWHO 3anaduHu BUTKa pisi. Mpyn UboMy 3'€gHaHHS, WO He € TaHreHuianeHnM, 6yae 3abeanevyBaTtu edekt
nika MexaHiYHUX Hanpy>keHb, 0COONMBO HECTIPUATIIMBOIO 3 TOYKN 30pY YTOMITEHOCTI Ha PIBHI L€l TOYKM 3'€QHaHHS.

Kpim ToOro, us BTOpWHHa KpyBa NOBUHHA OyTW NpaBWIbHOK, TOGTO Takol, fka He Mae Oyab-saKkoi 0cobrnmMBOI TOYKH,
3[aTHOI CTBOPUTW Ha LibOMY PiBHI NiK MeXaHIYHUX Hanpy>xeHb.

B onopHin Touui 6oKoBOT NOBEPXHI AOTUYHA 4O OMOPHOrO KOofa OCHOBHOI Ayrk Kona, YTBOPKE NO3UTUBHUIA FOCTPUNA
KYT 3 OMOPHO NpsSAMOLO BignoBigHoOi 60KOBOI NOBEPXHI.

MoTpibHO 3a3HaYNTK, WO MO3UTUBHUM HaNPSMKOM € TaKMlA HanpsMoK, B SIKOMY OCHOBHa Ayra kKona He 3Himae
mMaTepian BWUTKIB pisi abo He BxoauTb y Lel maTepian. lMpu LbOMY HeraTMBHWWA KyT MK OOTMYHOK Ta OOKOBOH
noeepxHeto npodinto Gyne ocobrnmeBo HebaXkaHUM 3 TOUKW 30pY CTINKOCTI BiA YTOMIEHOCTI.

Lle onopHe Kono OCHOBHOI Ayrk Korna € AOTUYMHUM abo nepeTuHa4YMM Mo BigHOLEHHIO A0 ONOPHOI NPSIMOT AOHHOT
YacTUHW 3anagunHU BUTKa pisi i AOTUYHa OO OMOPHOrO Kona YTBOPKOE y TouLi NnepeTuHy abo AOTUKY, Lo po3rmsgaeTbes,
KyT, BEMMYNHA AKOrO 3HAXOAUTbCSH Y AianasoHi Big -15° go +15°, 3 onopHolo NpsiMO0 OOHHOI YacTUHW 3anaguHu BUTKa
pisi.

Y TOMy BUNagKy, KOS ONOPHE KOO OCHOBHOI Ayrv Koma TOPKaeTbLCA OMOPHOI NPSMOT LOHHOI YacTUHWU 3anaguHn
BUTKA pi3i, LUEN KyT € HYNbOBMM i BTOPUHHA KpuBa 3 BOKY AOHHOT YacTUHM 3anaguHu BUTKa pisi NepeTBOPHOETLCH Y TOUKY.

Y TOMy BMMNagKy, KONM AOHHA YacTWHa 3anagvHW BUTKa Pisi NepeTBOPIOETLCA Y TOYKY, OnopHa npama Liei AOHHOT
YacTUHW 3anadvHN BUTKA Pi3i N0 BU3HAYEHHIO ABMsSie coboto NpsMy, Lo NPOXOAWTL Yepes AHO 3anadvHu BUTKa pisi, aka
naparenbHa oci Hapi3HOro enemeHTa.

dopma Ta po3TallyBaHHA OCHOBHOI Ay kona y Oyab-siKili 30Hi 3 YUCNEHHUMY pagiycaMn BU3Ha4aeTbes:

- NONOXEHHAM OMOPHOT TOYKM BOKOBOT NOBEPXHI Npodinto BUTKA pisi,

- KyTOM, YTBOPEHWM MiXX OOTMYHOK OO OMOPHOrO Kofa OCHOBHOI Ayrv kona Ta BignoBigHOW GOKOBOK NOBepXHeto
npodinto BUTKa pisi,

- KyTOM, YTBOPEHUM MiXK JOTUYHOO 4O Kora Ta AOHHOK YacTUHOK 3anaguHn BUTKa Pisi.

Pagiyc OCHOBHOI OyrM Kona y KOXHI 30HI 3 YWCMEHHUMWU pagiycamy Yy OOHHIM 4acTWHI 3anaguvHW BUTKa pisi
nepeBuLlye pagiyc Tak 3BaHOi “OyrM CTaHgapTHOro Koma’, Wo NpoxoauTb Yepe3 OnopHy Touky OOKOBOI NoBepXHi
npocinto BMTKa pisi, Ska cama Oyae ¢opMyBaTU 30HY TaHreHuianbHOro 3'eQHaHHsi MiXK BignosigHot ©GokoBOMO
NoBepXHelo Ta AOHHOI0 YaCcTUHOK 3anafdvHN BUTKa Pisi.

Takum YMHOM, AaHUi BUHaxig 3abeanevye BUKOPUCTaHHSA OOCUTb BENUKOro pagiyca 3'€QHaHHs Y KPUTUYHUX 30HaX,
PO3TALLOBaHUX Yy CepeduHi 30HW 3'edHaHHs, Ae po3TalloBaHa OCHOBHA Ayra Kona, i Aekinbka MeHWWx pagiycis y
3'efHaHHi 3 BignosigHo OOKOBOK NOBEpPXHeEl Npodinto pisi i 3 AOHHOK YacTUHOK 3anaguMHU BUTKa pisi, ge
po3TalloBaHi BTOPUHHI KpuBI, | Bce Lie 6e3 HagMipHOro BUTpadYaHHs BUCOTU BUTKA pisi.

[nsa 3agaHoi BMCOTU BUTKa pisi Yum Onuxkde onopHa Touka GOKOBOI NOBEpXHi BUTKa poaTalloBaHa A0 AOHHO!
YaCTUHW 3anaguHW LBOro BUTKA, TUM GinbLUolo BUABMAETHCA Nrolja GOKOBOI NOBepXHi Npodinto BUTKA, NpuU3HadeHa
Ana ornopu Ha BignoBigHy GOKOBY MOBEPXHIO BUTKA CMOMYYEHOro Hapi3HOTrO eneMeHTa, WO AO03BOMAE MoMinwuTh
CTaTUYHI XapaKTepUCTUKN OAEPKAHOIO TaKUM YUHOM HApPI3HOTO 3'€AHaHHS.

Y BUNagKy HapisHUX efneMeHTiB, AKi BignoBigalTb iCHYIOHOMY PIBHIO TEXHiKM Y AaHin obnacTi, pagiancHa BucoTa
30HM 3'egHaHHA (TOOTO BigcTaHb BiA ONOPHOI TOYKM GOKOBOI MOBEPXHI A0 AHa 3anaduHW BUTKa pisi) nponopuiliHa
pagiycy uiei 3oHU. OTXe, ANa UUX Hapi3HUX eNEMEHTIB i AN 3agaHoi BUCOTW BUTKA pisi Oyab-aKkuiA BUrpall BigHOCHO
YTOMHUX XapakTepuUCTUK (NpY LMKNIYHUX MeXaHIMHUX BNIMBAX) NPU3BOANTL O MOTPWEHHS CTAaTUYHUX XapaKTEPUCTHK.

Y BUNagKy AaHOro BMHaxody i BHACNIAOK NMO3MTUBHOMO KyTa MK 4OTMYHOIO A0 ONOPHOro Kora AYrM OCHOBHOMO Komna
Ta 60KOBOI MOBepXHEo Npodinto pafianbHa BMCOTa 30HW 3'eqHaHHS NpornopLiiHa padiycy AyrM OCHOBHOro kona, ane
koedpilieHT Uiel nponopuioHanbsHOCTI BUABNSETBCA TUM MeEHLUEe, YMM Ginblue Uel NO3UTUBHURA KyT. Mpu LboMy Moxe
OyTn 3pobneHa cnpoba noninwuty abo CTINKICTb Bid YyTOMMNEHOCTI i3 3a4aHMMK CTaTUYHUMU XapaKTepucThkamu, abo
CTaTUYHI XapaKTEPUCTUKKM i3 330aHO0 YaCTKOK YTOMIEHOCTI, abo X OfHOYAacCHO CTIMKICTb Bif YTOMSIEHOCTI i CTaTU4Hi
XapaKTepUCTUKN.

[MepeBaxHO, KyT MK AOTMYHOK OO OMOPHOro Koma OCHOBHOI OYyrM Korma 30HW 3 YUCNEeHHUWMW pagiycamu Ta
BiONoBigHOK GOKOBOK NOBEPXHEI B OMOPHIN Touli GOKOBOT NOBEPXHI Mae BenuyuHy y gianasoHi Big +10° go (70°-J),
ae J o3Hauae KyT Haxuny BignosigHoi 6GokoBOI NOBepXHi Npodinto, TO6TO KyT MiX NpAMORiHINHOK YacTUHow ©GokoBol
NOBEPXHi Ta neprneHanKynspom Ao oci TpyOHoro HapisHoro enemeHTa. Kyt Haxuny ©okoBoi noBepxHi npodinto BUTKa
pi3i BBa)a€TbCA MO3UTMBHWM Yy TOMY BUNagky, konu OoKoBa NOBEPXHS HEe HamaraeTbCA HaBMCATW Hag OOHHOM

-6-

71067 C2

UA



v N

901 L

1]
'S

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

YacTUHOI 3anaguHN BUTKA pisi.

[MepeBaxHO, KyT MK AOTMYHOK OO0 OMOPHOro Koma OCHOBHOI OyrM komna 3'edHyBanbHOl 30HW 3 YUCHEHHUMU
pagiycamy Ta Hecy4olo OOKOBOK NMOBEPXHER B OMOPHINA Touli 6OKOBOT NoBepXHi Mae BenuuYuHy y gianasoHi Big +15° go
(45°-J), pe J mae Te came BU3HAYEHHs, WO i y NnonepegHsoMy BUKNagi.

KoHdpirypauiss 3 no3snTuBHUM abo HyNbOBMM KYTOM Haxusly OGOKOBOI MOBEPXHi € MNepeBaXkHOW 3 TOYKM 30py
KOHLEeHTpaUil HanpyXeHb Yy KOPEHEBI YacTUHI BUTKIB pisi.

[MepeBaxHO, pagiyc Ayrm OCHOBHOrO Koma 3'€AHYBaribHOT 30HU 3 YACIIEHHUMW pafiycaMn Mae BenuynHy y gianasoHi
Bin 150% po 250% Big pagiyca gyru cTaHgapTHoro kona, sika 6yde dopmyBaTy TaHreHuianbHy 30HY 3'€QHaHHs, Lo
NpoXoauTb Yepes ONopHY TOUKY BOKOBOT MOBEPXHI.

Takox nepeBaxkHo, 06 KOXXHA BTOPUHHA KpUBa 3'€QHYBarbHOT 30HW 3 YMCNEHHUMK padiycamu aBnana coboto ayry
kona.

MepeBaxHo, WOO BiOHOLWEHHA pagiyca Ayr Komna KOXHOI BTOPMHHOI KpUBOI OO0 pagiyca OCHOBHOI Ayry Kona maro
Benun4uHy y gianasoHi Big 0,1 go 0,4.

MiHiManbHa BenuyMHa LUbOoro BigHOLWEHHS BUKIOYaE HaAMipHWIA NiGNOM HanpyXeHb Ha PiBHI BTOPMHHUX KPUBKMX.

MakcumanbHa BenuynHa Lboro BigHOLIEHHS oBMeXye 3arafibHy MpoTSXKHICTb 3'efHYBanbHOI 30HWU 3 YNCHEHHUMU
pagiycamu.

[aHnii BMHaxXiO MOXe 3acTOCOBYBATMCA LIMAXOM Mogudikauii npodinto BUTKIB pisi abo 3 GOKy TinbKW OfHiel
OoKOBOI NOBEPXHI Npodinto BUTKaE, 30Kpema, pobo4oi GOKOBOI NOBEPXHI, sika 3BUYaNHO € Hanbinbll HaBaHTaXXeHo, abo
Ha 06ox BoKoBMX CTOpOHax npodirnto.

Lleli BMHaxig TakoXX MOXe 3aCTOCOBYBATUCH SK ANA BUTKIB pisi, WO MaloTb Npodinb TPUKYTHOT cdopmu, Tak i gna
BUTKIB, WO MalTb TpaneyienomibHy cdopmMy npoginto 3 gikcoBaHo abo 3MIHHOK LUMPUHOW, a TaKoX ANA KOHIYHOI,
UUniHOpWUYHOT Ta KOMGIHOBaHOI pisi 3 ogHUM abo AeKinbkoma CTYNEeHs MU,

PisHi cnocobu peanisayii gaHoro BuMHaxody OyayTb npeacTaBneHi y nopanblloMy Buknagi, ane He ©Oyaytb
o6MexyBanbHUMW A5 JaHOro BUHaxXoay.

[aHnii BMHaxig CTOCYETbCS TaKOX TPYOHOro Hapi3HOro 3'edHaHHA 3 MiOBULLEHOM CTIKICTIO OO CTaTUYHMX Ta
MeXaHIMHUX BMAMBIB, WO LMKMIYHO 3MIHIOTLCS, AKe MICTUTEL OXOMMOBAHWIA TPYOHUIA HapPI3HUIA eneMeHT Ha KiHLi nepLiol
Tpybu, WO 3'€eAHYETHCA 3@ AOMOMOrol 3rBUHYYBAHHS 3 OXOMITIOOYUM TPYOHMM Hapi3HUM erneMeHTOM Ha KiHui gpyroi
TpyOu 3a OOMNOMOroK OXOMSIOBaHOI pi3i Ha OXOMSItoBaHOMY TPYOHOMY Hapi3HOMY enemeHTi Ta OXOnSow4ol pisi Ha
OXOMNIOHOMY TPYOHOMY Hapi3HOMY erleMeHTi.

Y uboMy BMNagKy nig Tpybow noTpiOHO po3ymiTh sk Tpyby BIiOHOCHO Benukol OOBXWMHKW, Tak i Tpyby BigHOCHO
Mariol JOBXMHW, Hanpukniag, Tuny mydTu.

BuTKkM pisi KOXHOI 3 HapisHWX AINSHOK MICTATb BEPLUMHY BMTKA, OOHHY YacTUHY 3anafgvHW BUTKAE, MPSIMOMiHIAHY
pobo4y BoKOBY NOBEPXHIO, NPAMONIHINHY GOKOBY NOBEPXHIO 3aXO4y Ta YOTUPM 30HU 3'€4HAHHS, KOXHE 3 AKUX MICTUTb
ayry kona.

Cepel YOTMPBLOX LMX 30H, KOXHA 3 ABOX TaK 3BaHWUX 30H TaHreHuianbHOro 3'€qHaHHsA OOHHOI YacTWMHW 3anaguHu
BMTKa 3'€QHY€E L0 AOHHY YaCTMHY 3anaguHy BUTKa 3 TaK 3BaHOK BiAMOBIAHOK OOKOBOK MOBEPXHEID, | KOXHAa 3 OBOX TaK
3BaHWX 30H 3'€HaHHs BEPLUMHN BUTKa pisi 3'€QHYE KOXHY BEPLUMHY BMTKA Pi3i 3 MOro GOKOBOIO NOBEPXHELO.

Mpopine Ta poaTallyBaHHA KOXHOI 30HW 3'€QHaHHS BEpLUMHW BUTKA pPi3i BUKOHaHI TakMM 4YMHOM, WOG He
B33EMOLIATU 3 TaHreHuianbHOK 30HOK 3'€QHaHHA AOHHOI YacTWHWM 3anaguHW BUTKa pisi CNosfy4YeHoro HapisHoro
enemMeHTa.

LLloHanmeHLe ogWH 3 OBOX Hapi3HUX eNeMEHTIB, OXONoBaHWii abo OXONsoYNi, ABMse coboo TpyOHMI Hapi3HWIA
erieMeHT 3 NPOTUYTOMHUM npodoinem pisi BignoBigHO A0 AaHoro BUHaxony.

[MepeBaxHo i BiONOBIAHO OO BapiaHTy peanisauil 4aHoro BUHaxody LOHanMeHLle OfHa 30Ha 3'eQHaHHS BEpLUMHU
BUTKa pi3i TpyOHOro Hapi3HOro enemMeHTa, po3TalloBaHa MNPOTU 30HM TaHreHUianbHOro 3'€edHaHHA OOHHOI YacTWMHU
3anagvHu BUTKa pisi 3 YNCNEHHUMU pagiycamy TPyOHOro HapisHOro enemeHTa i3 cnomy4eHMM npoTUYTOMHUM npodpinem
pisi, ABNAe cobolo TaKk 3BaHy CyNpOBOMXKYKOYY 30HY, sika MICTUTb ABi AyrM Kona, 3'egHaHi ogHa 3 OJHOK AOTUYHUM
YMHOM, OfiHa 3 AKMX SIBMsie coBGOK OCHOBHY Ayry Koma, a iHwa aBnsie coboto ayry BTOPWHHOrO kona, npuyoMy us
OCTaHHSA Npu3HaveHa Ons 34INCHEHHs OOTMYHOTO 3'€QHaHHS 30HM 3'€4HaHHA BeplMHW BUTKA pisi 3 BignosigHoto
BOKOBOIO MOBEpPXHEI0.

KpiMm TOro, y Tak 3BaHin “BepxHii Touui 3'edHaHHa” BignoBigHOT GOKOBOI MOBEPXHi, A& OMOpHE KOO OCHOBHOI
AYTY Kona CynpoBOAXKYHOYOT 30HU NepeTMHae ONopHy NpamMy BignoBigHoO! 60KOBOI NOBEPXHi, AOTUYHA OO Kona yTBOPIOE
CTPOro HeraTMBHUIM FOCTPUIA KYT 3 ONOPHO NPSIMOK GOKOBOK NMOBEPXHELO.

BignosigHo 0o BULe3ragaHoi YMOBM TakMM 3HaK KyTa O3Ha4yae, WO Ayra OCHOBHOMO Kora BepLIMHWM BUTKa pisi
NPOHMKaE y MaTepian BUTKa pisi.

Take po3aTallyBaHHS AO3BOSAE 36iNbLMTK NNoLy GOKOBUX MOBEPXOHb, LLO 3HaXoAATbCHA Y KOHTAKTI, AN 3agaHoi
BMCOTU BUTKA Liel pisi.

BignoBigHO [oO nepeBaxHOro BapiaHTy peanisauii gaHoro BMHaxXo4y 3 TOYKM 30py BapTOCTi TifbKM OOUH 3
Hapi3HUX eNeMEHTIB, OXONIOBaHNA abo OXONSOKYNIA, SBNsSie cOOOK HapPI3HUIA ENEMEHT 3 NPOTUYTOMHUM Npodinem pisi
BiONOBIgHO OO AaHOro BMHaxody, CYMICHWI 3 iHWMM HapisHUM eNEMEHTOM, SIKUA ABNsie cobo 3BUYaMHWUIA HaPisHWUIA
efeMeHT, BUKOHaHWI BiQNoBigHO Ao iCHYt0YOro piBHA TEXHIKM Y AaHin obnacri.

BionoeigHo [o iHWOoro nepeBa)HOro BapiaHTy peanisadil 4aHoro BMHaxogy 3 TOYKW 30pY oAepXaHHA MaKkcUMarnbHO
CNPUATIIMBUX XapakTepucTuk, obuaBa Hapi3HUX eneMeHTa, OXOMMIOBaHWWA i OXOMIIYMIA, ABNAKTE COBOK HapisHi
ernemMeHTn 3 NPOTUYTOMHMM npodinem pisi BignoBigHO 4O AaHOro BUHaxXo4y.

BignoBigHo Qo iHWoro BapiaHTy peanisayii TpyOHe HapisHe 3'egHaHHSA BIigNOBIAHO A0 f[aHoro BUHaxody
3aCTOCOBYETBCA [0 TaK 3BaHUX B3aeMofilouMx pisei, B SIKUX BeplUMHa BWUTKa ofHiel pisi Baemomie y pagianbHomy
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HanpaAMKY 3 AOHHOK YaCTUHOK 3anagvHU BUTKa CNOMy4eHol pisi.

BignosigHo [0 We opgHoro BapiaHTy peanisauii TpyOHe HapisHe 3'edHaHHA BIQNOBIOHO A0 [aHoro BMHaxogy
3aCTOCOBYETLCS A0 pisel, B Aknx obmasi GOKOBI NOBEPXHi KOXKHOIO BUTKA pi3i 3HaXoOsTbCs Y MEXaHiYHOMY KOHTaKTI,
3 HasBHicTI0 abo 6e3 HasiBHOCTi KOHTAKTHOTO TWUCKY, 3 ABOMa GOKOBMMMW MOBEPXHAMU BiANOBIQHOrO BUTKA CMOMyYeHOoI
pi3i Ha LOHaNMeHLLEe YacCTUHI AOBXMHWN LMX HapisHUX OiNsHOK. Taknm YMHOM, 4aHUA BUHaXi4 3aCTOCOBYETLCS TaKoX A0
Tak 3BaHWUX BMTKIB pisi TMNy “rugged thread” 3 0CbOBMM CTAryBaHHsIM ab0 3 KINMHOM 3MiHHOT LUMPUHU,

IHWi XapaKkTepuCTUKM Ta nepeBary AaHOro BuHaxogy OyadyTb Kpalle 3po3yMini 3 HaBeO4eHOro Hux4ye Noro
AOKNagHOro onucy Ta NPUKNageHnX KpecneHb, AKi MOXYTb CITY>KUTW He TiNbKW AN8 KpaLoro po3yMiHHS LbOro BUHaxoay,
arne TakoX MOXyTb pobuTK, Y pasi HeoOXigHOCTI, CBil BHECOK Y BU3HAYEHHS LibOro BUHaxody.

Bci kpecneHHs aBnSAOTb cobolo cxemaTWyHi BUMMSAM Y MNOMOBUHHOMY MOLOBXHBOMY PO3pisi, BUKOHaHOMY Mo
NIOLMHI, WO NPOXoanTL Yepes BiCcb HapisHOro eremMeHTa abo HapisHOro 3'€qHaHHS.

- Ha ¢pir.1 306paxeHunin BUrnag MyqTOBOrO Hapi3HOMo 3'egHaHHsA Mik ABoMa Tpy©amu 3a 4ONOMOrOH KOHIHHOT pisi,

- Ha cpir.2 306pakeHnin BUMMSA Tak 3BaHOMO iHTErpanbHOro Hapi3HOro 3'eHaHHA Mixk ABOMa TpybGamu 3a JONOMOro
KOHIYHOT pi3i, po3TalloBaHo| B ABa CTYNeHs,

- Ha cpir.3A 306paxxeHnii BUMMAL OEKINbKOX BUTKIB TpanewuienomiGHol pisi oXonnow4oro HapisHoro ernemMeHTta
BiONOBIQHO A0 iCHYIOYOro piBHA TEXHIKM Y AaHili obnacri,

- Ha gvir.3B, 3C, 3D Ta 3E 300pakeHi BUrMsaW 30H 3'€4HAaHHA MiXk NOBEPXHSAMW BUTKIB pisi, NokasaHoi Ha ¢ir.3A,

Ha oir.dA 3obpaxeHnidi BUMMAL AEKiNbKOX TpaneuienonibHux BWTKIB pi3i OXOMMOBAHOINO Hapi3HOro ernemeHTa
Bi4NOBIAHO OO AaHOro BMHaxody,

- Ha qoir.4B, 4C, 4D Ta 4E 306paeHi BUrNsan 30H 3'€gHaHHA MiXK NOBEPXHSAMU BUTKIB pisi, NokasaHoi Ha ¢ir.4A,

- Ha opir.4F ta 4G 306pakeHi BUrnaan ogHiei 3 aetanen Burnsay, nokasaHoro Ha , ¢ir.4B,

- Ha chir.5A 306paxxeHnin BUrNaL OeKinbKox TpaneuienogibHmx BUTKIB Hapi3HOro 3'€dHaHHSA BignoBigHO A0 LaHoro
BUHaxXo4y, YTBOPEHOro 3'€AHaHHAM Hapi3HUX ernemeHTIB, nokasaHux Ha ir.3A Ta 4A,

- Ha ¢pir.5B 3o06pakeHuin BUrnag getani HapisHoro 3'eqHaHHsi, nokasaHoro Ha ¢ir.5A, Ha piBHI 30H 3'egHaHHSA,
nokasaHux Ha ¢ir.3C Ta 4B,

- Ha oir.6A 300paxkeHnin BUMMAL OeKiNbKOX TpaneuienogibHux BUTKIB y BapiaHTi peanisauii oxonnwor4oro
Hapi3HOro erleMeHTa BignoBiAHO 4O AaHOro BUHaxoAdy,

- Ha ovir.6B, 6C Ta 6E 306pakeHi BUAN 30H 3'eqHaHHsi MiXk NOBEPXHAMW BUTKIB pisi, NokasaHoi Ha ir.6A,

- Ha cir.7A 3o06paxeHnidi BUIMSA AOeKinbkox TpaneuienodibHnx BUTKIB y BapiaHTi peanisayii oxonnoBaHoro
Hapi3HOro erlemMeHTa BignoBigHO 4O AaHOro BMHaxo4y,

- Ha goir.7B, 7C, 7D Ta 7E 300paxeHi BUAW 30H 3'€qHaHHS MiXK MOBEPXHSIMWU BUTKIB pisi, NOKasaHo! Ha oir.7A,

- Ha cir.8A 300paxeHuin BUMsSA OeKinbkox TpaneuienomibHnx BUTKIB y BapiaHTi peanisauii HapisHoro 3'eqHaHHsi
BiANOBIOHO A0 AaHOro BUHaxXony, YTBOPEHOro 3'€AHaHHAM HapisHUX eneMeHTIiB, NokasaHux Ha ¢ir.6A Ta 7A,

- Ha ¢ir.8B 306pakeHuin Burnag getani HapisHoro 3'efqHaHHsi, nokasaHoro Ha ¢ir.6A, Ha piBHI 30H 3'eQHaHHSA,
nokasaHux Ha ¢ir.6C ta 7B,

- Ha oir.8C 306pakeHuin, BUrMsL AeTani HapisHoro 3'efQHaHHs, NMokasaHoro Ha ir.8A, Ha piBHIi 30H 3'€QHaHHSA,
nokasaHux Ha ¢ir.6B Ta 7C,

- Ha oir.9A 306parkeHnii BUIMSA AEKINbKOX TPUKYTHUX BUTKIB pisi BignosigHO [0 iHWOro BapiaHTy peanisadil
OXOMNJIIOKHOro Hapi3HOro enemeHTa BignoBigHO 4O AaHOro BMHaxoay,

- Ha ovir.9B Ta 9C 306paeHi BUrNsSan 30H 3'eAHaHHA Mixk BOKOBUMUW NOBEPXHAMU BUTKIB pisi, NOKa3aHoI Ha ir.9A,

- Ha opir.10A 306paxkeHnin BUMMAL OEKINbKOX TPUKYTHUX BUTKIB pisi BignoBigHO OO iHWOro BapiaHTy peanisauii
OXOMIOBaHOro Hapi3HOro enemMeHTa BiAnoBiAHO A0 AaHOro BUHAaxoay,

- Ha qir.10B T1a KOC 306paxeHi BUrMAAN 30H 3'eQHaHHS MiXK GOKOBUMW NOBEPXHSIMU BUTKIB pisi, NnokasaHo! Ha
air.10A,

- Ha c¢ir.11A 306paxeHnin BUIMSL OeKiNbKOX BUTKIB pisi BignoBigHO [O iHWOro BapiaHTy peanisauii HapisHoro
3'eHaHHSA BiANOBIAHO OO AAHOro BMHaxony, YTBOPEHOro 3'€QHaHHAM Hapi3HUX eneMeHTiB, nokasaHnx Ha gir.9A Ta 10A,

- Ha opir.11B 306paxxeHnii BuUrnag Aetani HapisHoro 3'eqHaHHs, NokasaHoro Ha cir.11A, Ha piBHI 30H 3'eQHaHHS,
nokasaHux Ha ¢ir.9C ta 10B,

- Ha opir.11C 306paxkeHnini BUrNSA AeTani HapisHoro 3'eQHaHHs, nokasaHoro Ha dir.11A, Ha piBHI 30H 3'eQHaHHS,
nokasaHunx Ha ¢ir.9B Ta 10C,

- Ha oir.12 3o6paxkeHnii rpadik, WO nokasye 3MiHy BiOHOLUEHHsi pagiyca AyrM OCHOBHOro koma [o pagiyca
CTaHOapPTHOrO Kona 30HW 3'edHaHHs Y PYHKUIT KyTa B OMOPHIA Touli GOKOBOT NMOBEpXHi ANA Pi3HMX 3HA4YeHb KyTa y
TOuUi 3'eQHaHHA OHHOT YacTMHM 3anaguHn BUTKa pisi,

- Ha ¢pir.13 306paxkeHnii Toln cammnin rpadik, ane Ans pisHUX 3Ha4YeHb KyTa Haxuny pobouyoi 6oKoBOI NOBEPXHI,

- Ha ¢ir.14 306paxeHnin rpadik, WO NoKasye 3MiHy OCHOBHOMO MeXaHiMHOro Hamnpy:KeHHs1 Y ¢pyHKLUI KyTOBOro
NONMOXEHHS Ha 30HI 3'eQHaHHA MidK JOHHOK YacTUHOWK 3anaguHu BUTKa pisi Ta pobo4ol GoKoBOT NOBEPXHI y TpyGHOMY
Hapi3HOMY 3'€[4HaHHi, Lo 3a3Hae BNWBY BHYTPILLUHBLOTO TUCKY OEAKOro TeKy4oro cepedoBuLLa.

Ha opir.1 npeacraBneHnii cxemMaTUYHUA BUMSL Y NOOOBXKHBOMY pPO3pisi MydpTOBOro HapisHoro 3'egHaHHs 200,
BUKOHaHOro Mixk ABoMa Tpy6amu Benukoi gosxuHn 101 t1a 101",

Y uboMy Bunagky nig Tpy6amu Benukoi OOBXWHM MOTPIOHO po3yMiTW TpyOu, AOBXKMHA SAKUX CTaHOBUTb AeKinbka
MeTpIB | gocsarae, Hanpukniag, nopsaky 10m.

Taki Tpybu 3BMYaNHO 3'€QHYIOTBCA OAHA 3 OOHO AN Toro, Wob copmMyBaTh, Hanpuknag, KonoHu obcagHux Tpyo,
abo KoroHu ekcnnyaTauiiHux Tpyb, abo kormoHu Tpy6 Tuny ‘risers”, NMpu3Ha4eHWX AN Ha3eMHWX abo MOPCbKUX
CBepadrioBUH BUAOGYTKY BYrNeBOAHEBO|I CUMPOBWHU, abo KOMOHW OypurbHUX TPyO, nNpuaHadeHux Ans OypiHHA Takux
CBEpPAIIOBUH.
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Lli Tpybn moxyTb OyTW BUroTOBMEHi 3 pisHWMX TWNiB cTani, 30BCiM HerneroBaHoi, cnabo neroBaHoi abo CUNbHO
NeroBaHol, i HaBiTb 3 IHLWKMX 3anisancTux abo HesaniaucTux cnnaeis, Ana Toro, Wob Ui Tpyou Oynu HaneXHUM YUHOM
afanToBaHi OO0 PisHWX YMOB eKkcnnyaTtauii, Takux, Hanpuknag, $§K piBeHb S30BHIWHIX MexaHi4YHuX Bnnueie abo
KOPO3iNHWI XapaKTep BHYTPILLIHbOro abo 30BHILLHLOIO MO BiAHOLWEHHIO OO0 LUMX TpyD TeKy4yoro cepedoBuLa.

Y UbOMy BMNadKy MOXHa TakoX BUKOPUCTOBYBaTWM TpyOMW, BMIOTOBMEHI 3i cTani, MeHW CTilikoi Ao koposii, ane ski
MIiCTATb BignNoOBiAHE NOKPUTTS, BUKOHAHE, Hanpuknag, 3 CUHTETUYHOrO MaTepiany, Lo BMKIOYAE KOHTaKT MidK CTanno Ta
KOPOSiNHWM TEeKy4YMM CepenoBULLIEM.

Tpyou 101 Ta 100° MicTATL Ha CBOIX KiHUSX iQEHTWYHI OXONtoBaHi HapisHi enemeHTn 1, 1’ i 3'egHaHi oguH 3
OOHUM 3a JonoMoroto 3'efgHyBarbHOi Myt 202, WO MICTUTb Ha KOXHOMY 3 CBOIX KiHLIB OXOMSOKYUA HapisHWIA
enemMeHT 2, 2’

OxonntoBaHi HapiaHi enemeHTn 1, 1’ 3'egHaHi 3a JONOMOrOK 3rBUHYYBaHHSA BiANOBIOHO 3 OXOMSOKYNUMUN HAPIZHUMMK
ernemMeHTamu 2, 2', yTBOPIOKOYM NpU LUbOMY ABa CUMETPUYHMX HapisHuX 3'egHanHa 100, 100", 3B'A3aHMX 3a JONOMOroto
obmexyBanbHoro BucTyny 10, o Mae OOBXUHY, Ika CTAHOBUTbL AeKiNlbka CaHTUMETPIB.

Lleli obmexyBaneHuin Buctyn 10 3'egHyBarnbHOI MydhT Mae BHYTPILWHIA AiaMmeTp, NO CyTi inEHTUYHWUIA BHYTPILLHBOMY
piameTtpy Tpy6 101, 101’, TaKUM YMHOM, WOG HE CNPUHUHATY 30YPEHHS NOTOKY TEKYYOro cepenoBuLLa, SKUN NPOXoanTh
BCepenuHi umx Tpyo.

OckKinbkn HapisHi 3'egHaHHs 100, 100" € CUMETPUYHMMK, Y NOAanbLUOMY BUKMaai 6yae onncaHo (OyHKLiIOHYBaHHS
TiNbKW OQHOTO 3 LUKX 3'eQHaHb.

Ak MoxHa noba4vnTn Ha dir.1, pisi npeacTaBneHi TyT TBipHUMKN abo OOBIOHMMY BEPLUMH Ta AOHHWUX YacTUH 3anaguH
BUTKIB pi3i.

OxonntoBaHNin Hapi3HWIA enemMeHT 1 MICTUTL OXONMoBaHy pisb 3, BUKOHaHy BignoBigHoO Ao cneuyundgikadii AP| 5B, ska
€ KOHIYHOK 3 TpPUKYTHMM abo TpaneuienodibHMM npodinem BUTKa pisi | po3TalloBaHy Ha 30BHILLHIA NOBEPXHi
OXONJSIIOBAHOrO HapisHoro enemeHta. OxonnoBaHa pisb 3 BigAineHa Big BiNbHOMO KiHUA 7 UbBOro enemeHta 3a
AONOMOrol KpoMku 11, sika He MICTUTL pisi. BinbHWIA KiHeub 7 Mae KinbLeBy i No CyTi NonepeyHy NoBepxHIo.

Binsa BinbHOro KiHUS 7 Ha 30BHILLHIA NOBEPXHi KPOMKM 11 po3TalloBaHa ONOpHa KOHIYHA MOBEPXHSA 5, KOHYCHICTb
SKOT NepeBULLYE KOHYCHICTb OXONStoBaHoI pisi 3.

Oxonntotounii enemMeHT 2 MiCTUTb 3acobu, cnonydeHi i3 3acobamm oxonnBaHoro enemenTa 1, To6To 3acobu, kMM
BOHW BignoBigaoTb 3a hopMoto i siki 3a IX poaTallyBaHHAM NpU3HaYveHi Ans B3aemMogil 3 oxonnoBaHuMmn sacobamu.

Oxonntounii enemMeHT 2 MICTUTb TaKoX, BCepeauHi CBOET OXONITIOKUOT KOHIYHOT Hapi3HOT YacTUHW 4, YacTuHY, Ska
He MICTUTL pisi | AKa po3TalloBaHa MiXX Hapi3HOK YacTUHOK Ta obMexyBansHUM Buctynom 10.

Lla wacTtuHa, wo He mae pisi, MICTUTb, 30Kpema, Mo CyTi NonepeyvHy KinbLeBy NOBepXHo opieHTauii 8, yTBoptotody
KPYroBWiA YCTyN Ha KiHLi 0BMeXXyBansHOro BUCTYNY, i KOHIYHY ONOPHY MOBEPXHIO 6, Lo NPOAOBXKYE Liei yCTyn.

3'eQHaHHs BUKOHAHE LUMSIXOM 3arBMHYyBaHHS OXOMNSIFOBAHOMO enemMeHTa 1 B OXOMMIoYNiA enemMeHT 2.

3arBnHYyBaHHsi OXOMJSTIOBAHOI pi3i B OXOMSIOKOYY Pi3b NPUNUHAETLCA MICNA TOro, ik nonepeudHi noBepxHi 7 Ta 8
yBiiAYTb B YNOPHUIA KOHTaKT ofgHa 3 ogHow. OnopHi nosepxHi 5 Ta 6 nepenbadeHi gnsa Toro, Wob B3aeMoniaTn ogHa 3
OfHOI Y pafianbHOMy HanpsaMKy | 3HaxoO4ATbCA BHACMIQOK LbOro Mif TUCKOM KOHTakTy MeTany 3 metanom. OnopHi
noBepxHi 5 Ta 6 dopmylOTb TakMM YMHOM, WO OMOPHI NOBEPXHi repmMeTusalii pobnaTe AaHe HapisHe 3'edHaHHs
repMeTUYHUM HaBiTb NPY BUCOKOMY TUCKY BHYTPILLUHBOrO abo 30BHILLHBOrO TEKYHOro cepefoBuLla.

Akwo y ubomy BUNagky HebaxaHo MaTu HafilHy repMeTUYHICTb 3'€AHaHHs, MOXHa YCYHYTW obMexyBanbHWUn
Buctyn 10, ToO6TO nonepeyHy NOBEPXHIO yrnopa 8 i KOHi4HI onopHi noBepxHi 5 Ta 6.

Ak BapiaHT peanisauii HapiaHe 3'egHaHHs OBOX TpyO BENUKOI JOBXWHM MOXKe 3dilcHioBaTUCcsa 6esnocepenHbo, sk Le
npointoctpoaHo Ha ir.2. Llel Tun 3'egHaHHs, B SKOMY BUKOPUCTOBYETBHCS TiNbKWM OOHE HapidHe 3'eQHaHHs,
Ha3MBaeTbCA iHTerpansHUM.

OpHa Tpy6a 301 3abeanedeHa Ha OQHOMY 3i CBOIX KiHLiIB OXONMOBaHUM HapisHUM enemMeHToM 1, a gpyra Tpyba 302
3abesaneveHa Ha BignoBigHOMY 1T KiHLi OXONHOKYMM HaPI3HUM eneMeHToM 2.

OxonntoBaHMn Hapi3HWIn enemMeHT 1 MICTUTb 30BHILLHIO OXOMStoBaHy pisb, YTBOPEHY Y LbOMY BUMNagKky ABoOMa
UUNIHOPUYHUMK cTyneHsamMKn abo yctynamum 303, 303' 3 BUTKaMu TPUKYTHOro, kpyrnoro abo TpaneuienogiGHoro npocdinto,
BigAineHMMKn ofuH Big ogHOro nonepeyvHuMM Kinbuesum Buctynom 307, npudomy CTyniHb MeHworo giametpa 303
posTaloBaHuii 3 GoKy BinbHoro kiHua 309' gaHoro enemeHTa, BinbHMIA KiHeub 309' aKkoro npeacTaBnsie NonepeqHy
KinbLeBy NOBEPXHIO.

Y npoctopi M HapisHoto 4YacTuHot 303' Ta KiHueBolw nosepxHeto 309' i3 30BHILLIHLOI CTOPOHM pPO3TalIOBaHAa
KOHi4Ha onopHa nosepxHs 311,

3 NPOTUNMEXHOI CTOPOHM Ha OXOMNJSIIOBAHOMY efnemMeHTi HapidHa YacTuHa 303 NnpodoBXKYETHCA YaCcTUHOW, Ska He Mae
pisi i kA MICTUTb KOHIYHY onopHYy noBepxHio 311 i nonepeyHy kinbueBy nosepxHio 309, ika yTBOPIOE KPYroBuiA BUCTYN.

OXonniooYnii Hapi3HMn eneMeHT 2 MICTUTb 3i CBOEI BHYTPILWHLOI CTOPOHW OXOMStolodi 3acobu, cnonydeHi 3
oxonnoBaHMMu 3acobamu.

OXxonnto4nii Hapi3HUA enemMeHT 2 MICTUTb, TakMM YMHOM, OXOMIIHoKYY Pisb, YTBOPEHY ABOMAa UUNIHOPUHMHUMU
ctyneHamu 304, 304', BiogineHMMM OAVH Big OQHOMO NonepeYHUM KinbuesmmM Buctynom 308, npuyomy CTyniHb GinbLioro
piameTpa 304 posTalwoBaHuii 3 BoKy NonepeyHoro KinbLeBoro BinbHoro kiHus 310 oxonntoo4oro enemeHTa.

Lleli oxonnoounii enemMeHT 0oOaTKoBO MICTUTb ABi KOHIYHI onopHi noBepxHi 312, 312', BignoBigHi oxonntoBaHnM
onopHum nosepxHam 311, 311’ i kinbueBy nonepedHy noeepxHio 310, Aka yTBOPKOE KIHLUEBUIA BUCTYN Ha KiHUi
eneMeHTa, SKUA NPOTUNEXHMIA NOro BinbHOMY KiHUo 310.

Y 3rBUHYEHOMY CTaHi 4aHOro Hapi3HOro 3'efHaHHA OXonstoBaHi HapisHi YactuHu 303, 303" 3arBUHYEHI BignoBigHO
B oxonstotodi HapisHi YacTtuHu 304, 304" i yeHTpanbHi Buctynu 307, 308 ynupatoTbea oanH B oguH. [onepeyHi kiHueBi
nosepxHi 309, 309' 3HaXoAATLCH Y MOXITMBOMY KOHTAKTi 3 KIHLEBUMW NonepedHMMM NOBEPXHAMW BignoBigHMX BUCTYNIB
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310, 310’ i yTBOpPIOIOTH AOMOMIXKHI YNOpPM, L0 AONOBHIOKOTE OCHOBHI ynopu 307, 308.

OxonntoBaHi onopHi nosepxHi 311, 311 B3aemogitoTe Yy pagiaribHOMY HanpsAMKy BiANOBIAHO 3 OXOMNOHYUMM
OnopHUMK noBepxHaMKU 312, 312, 3abesneqyrouM BUCOKUA KOHTaKTHWIA TUCK MeTany 3 MeTanoM, LWo 3gaTHi
repMeTn3yBaTu AaHe Hapi3He 3'egHaHHs MO BigHOLLEHHIO 0 30BHILLHIX 800 BHYTPILLHIX TEKYYMX CEpenoBuLL,.

Ak BapiaHTW peanisadii, He nokasaHi Ha HaBedeHUX Yy JodaTky dirypax, MydToBe HapidHe 3'eQHaHHA MoXe
MICTUTW LMNIHOPWUYHY pi3b, a iHTerparnbHe Hapi3He 3'eqHaHHA MOXe MICTUTU KOHIYHY pi3b.

KokHa 3 HapisHUX OiNSHOK TaKoX MOXE MaTW ABi KOHIYHI pisi 3 pisHOK KOHYCHICTIO abo LMMiHOPOKOHIYHOrO TUMy,
NPUYOMY Hapi3Hi YacTUHM OgHieT i TiEl camol pisi MoXyTb ByTK CTynmiHY4acTUMK abo He MICTUTK CTYNeEHiIB.

Ha noganblimnx dirypax npeacTaBneHi OeKinbKka BapiaHTiB peanisauii BUTKIB pisi TPYOHMX Hapi3HMX eneMeHTiB,
npusHaYeHnx Ang TpyOHWX HapisHWUX 3'e€OHaHb, WO 3abeaneyyloTb NPOTUAII0 AK CTAaTUYHWUM, TaK | MeXaHIiYHUM BnrMBam,
O LMKMIYHO 3MIHIOKOTLCS.

Ha oir.3A nokaszaHuMin BMTOK 12 BHYTPIWHbLOI KOHIYHOT oxonstoodol pisi 4 oxonntotdoro TpyBHOro HapisHoro
ernemMeHTa 2, nokasaHoro Ha dir.1.

Oxonsitotodi BATKM 12 pisi MatoTe TpaneuienogibHuin npodinb i MiCTATb YOTUPKM NPSAMONIHIHI CTOPOHM, a came,
BepLUMHY npodinto 20, AHO 3anagnHu npodpinto 18 i ABi GokoBi CTOpoHU: pobouy GokoBY CTOPOHY 14 i GOKOBY CTOPOHY
3axogy 16.

Y npencraBneHoMy TYT BUMNaAKy BEpLUMHW i OOHHI YacTUHW 3anaguH npodinto pisi HaxuneHi nig kytom C no
BiOHOLLEHHIO [0 OCi AaHoro HapisHoro enemenTa. Llel kyT C aBnse coboto KyT KoHyca pisi. Bucota npodinto BuTka pisi
€ MOCTINHOK Ha KOXHili BOKOBIN CTOPOHI.

MoykHa TakoX MnonepeMiHHUM YMHOM MaTW Ha KOHIYHIA pi3i BEPLWWHW | AOHHI YacTUHM 3anaguH npodpinio,
pO3TallOBaHi NapanensHO OCi 4aHOro Hapi3HOro eneMeHTa, ane npu LboMy BMcoTa npodinto BUTKa pisi Oyae binblioto
3i cTopoHM BOKOBIl NOBEpPXHI 3axoay, Yum 3 6oKy poboyoi BokoBOT NoBepXHi Ansa Toro, Wob pisb Byna KoHiYHoH.

BokoBa noBepxHs 3axony 16 saABnse coboto GOKOBY MOBEPXHIO, sika MeEpPLUOK TOpPKaeTbCA BignoBigHOI GOKOBOI
NOBEPXHI Cnony4eHol pisi y TOMy BUNaAKy, KON OXOMSOBAHMIA | OXONSOKYUA HAPI3HI eNeMEHTU 3arBUHYYOTL OOUH B
iHWi. BokoBa NOBEPXHA 3axogy po3TalloBaHa Ha npodini BMTKa pisi 3 GOKy BiNbHOroO KiHUS AaHOro HapisHoro
ernemeHTa.

Poboua 6okoBa noBepxHsi 14 npodinto po3TalioBaHa, Takum YMHOM, 3 BOKY, NPOTUEKHOIO BiflbHOMY KiHLIIO SaHoro
Hapi3HOro enemeHTa.

Lis poboya GokoBa noBepxHa 14 yTBOPKOE KyT A 3 NepneHgmKynspoM OO OCi HAapi3HOro enemeHTa i 6okoBa NoOBEPXHSI
3axody YTBOPIE KyT B 3 TUM camMnm nepneHguKynspom.

Y ubomy BMNagKy KyTv A Ta B BM3Ha4aloTbCca 9K NO3UTUBHI 3@ HaBe4eHUM BULLE BU3HAYEHHAM BHACIIAOK TOro, Lo
BionoBigHi 6okoBi NoBepxHi 14 Ta 16 He HaBUCalOTb Hag AOHHOK YacTUHO 3anaguHu 18 npodinto pisi.

BokoBi noBepxHi 3'eQHaHi 3 BEpLUMHOK i OOHHOK YacTMHOW 3anaguHu npodpinio pisi 3a SONOMOro YOTUPbOX
TaHreHuianbHUX 3'egHyBarnbHUX 30H 22, 32, 42, 52, KOoXHa 3 AKUX YTBOPEHa 3BMYAHOK OYrok Kona, fiK Le nokasaHe
Ha ¢ir.3B, 3C, 3D Ta 3E.

3'eagHyBaneHi 3oHM 22 i 52, wWo BignosigHO MaloTb pagiycu M2fp i e, ABMSAOTE COBOK 30HW TaHreHuianbHoro
3'e|HaHHA OOHHOT YacTUHK 3anaguHu npodinto pisi, Todi Ak 3oHn 32 i 42, Wo mMaTb pagiycu M2sp i rge, ABNSAIOTE COGOIO
30HW 3'eqHaHHA BEPLUUHU Npodinto pisi.

Keanicikauis sk TaHreHuianbHUX ANS LWX 30H 3'eaHaHHa 22, 32, 42, 52 Bigobparkae TOW hakT, Wo Ayra Kona, 3a
OONOMOIoK SIKOT YTBOPEHI Lji 30HU, € TaHreHuianbHo abo JOTUYHOK Ha CBOIX KiHUSX MO BiOHOLUEHHIO OO NMOBEPXOHb,
aKi usa gyra 3'egHye. Lle Buknovae HasBHICTb Byab-siKoi KyTacToCTi, 30aTHOT CTBOPUTU MiK KOHLEHTPAaLii MexaHiYHMX
HanpyXeHb y TOMY BUNagKy, KON Lji 30HW 3a3Ha0Tb MEXaHIYHUX BNUBIB.

Ha cir.4A so6paxeHnii npodpine BUTKa 11 30BHILIHBOT OXOMMOBAHO! KOHIMHOT pisi 3 oxonsnoBaHoro TpybHoro
Hapi3Horo enemeHTa 1, NnokasaHoro Ha dir.1.

Ak i npochinb oxonntotovoro BUTKa 12, npodinb oxonstoBaHoro BuTka 11 Mae TpaneuienogibHy cdopmy i MicTUTb
YOTMPU NPSMONIHINHI CTOPOHU, @ came, BepluMHY npodinto 17, AOHHY YacTWMHY 3anaguHu npodinto 19 i gBi Gokosi
CTOPOHU: pobouy GokoBy CTOpPOHY 13 Ta GOKOBY CTOpOHY 3axogy 15.

OxonntoBaHi BUTKW pisi 11 BUKOHaHI TakKUM YMHOM, OO BOHW 3arBUMHYYBanuncs B OXONSOKYY pisb 12. BeplwnHuy i
[OOHHI YacTUHM 3anagWH Npodino OXONMBaHOT pisi HAXUNEHi, Hanpuknag, Ha Ton camuin KyT C, WO | BEPLUWHN | OOHHI
YacTMHM 3anaguH npodinto oxonmtoudoi pisi. Kyt Haxmny A poboyoi GokoBoi NoBepxHi i KyT Haxuny B GokoBoi
noBepxHi 3axody npodinto oxonstoBaHoi pisi 11 igeHTUYHI BigNoBIAHUM KyTam Haxuny npodinto oxonsiooyoi pisi 12.

BokoBi noBepxHi 3'egHaHi 3 BEpLUMHOKW i SOHHOK YacTMHOK 3anaguHu npodpinio pisi 3a JONOMOrol YOTMPLOX
TaHreHuiansHWX 3'egHyBarnbHuX 3oH 21, 31, 41, 51.

TaHreHuianeHi 3'egHyBanbHi 30HK BepwWHWM npodointo 31, 41 i QOHHOI YacTMHM 3anaguHu npodpinto 51 yTBOpeHi
NPOCTUMU Ayramu Koma, LWo MatoTb BignoBigHO pagiycu Msps Mse i Mfe, | NpeAcTaeneHi Ha ¢ir.4C, 4D Ta 4E.

TaHreHuianbHa 3'egHyBanbHa 3oHa 21 OOHHOI YacTMHKW 3anaguHu npoddinto BUTKA pisi, po3TaloBaHa MidK OOHHO
YacTuHOW 3anaduMHU npodpinto i KWoro poboyod GOKOBOK MOBEpPXHEl, YTBOpeHa [eKinbkomMa MNocrigoBHO
PO3TalLOBaHUMK AyraMmy Kona, Lo MatoTb PisHi pagiycu, i AOTUYHMMK Mixk coboto.

Lls 3'eqHyBanbHa 3o0Ha 21, nokasaHa Ha ¢ir.4B, 4F Ta 4G, BHacnigok 3ragaHoi Bulle oOCTaBWHWM Ha3MBaeTbCA
30HOI0 “3 YNCNEeHHUMK pagiycamn”.

Lls 30Ha 3 yucneHHMMK pagiycamu 21 MICTUTb Yy CBOIM cepenHin YacTUHI Ayry Kona, Ha3BaHy “OCHOBHOK LYrot
kona® 23, Wwo mMae papiyc rpq i Ayry kona, HassaHy “BTOPUHHOK AYyrol Kkona” i po3TalloBaHy 3 KOXHOI CTOPOHM Bif
Ljiel oCHOBHOI Ayrv Kona, a came, Neplly BTOPUHHY Ayry kona 25, poatawoBaHy 3 6oky poboyoi 6okoBoi noBepxHi 13,
Wo Mae papiyc rgq | AOTWYHY A0 Liei pobodoi GokoBOI MOBEpPXHi, i Apyry BTOPWHHY Oyry kona 27, posTalloBaHy 3
©OKy AOHHOI YacTMHKU 3anaguHu npodpinto BMTKa 19, Wo Mae pagiyc rrq | QOTUYHY OO Uiei QOHHOT YacTUHW 3anagunHn
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npodinto pisi.

OnopHe Kono OCHOBHOI Ayrk kona 23 nepeTuHae onopHy npamy pobodoi 6okoBoi noBepxHi 13 y Touui Prpq, fAKY
Ha3MBaTb “ONOPHOK TOYKOK BOKOBOT NOBEPXHI” 6e3 NPOXOMKEHHS B3AOBXK L€l onopHol NpsMOoi.

Takum YnHOM, Yy Ui Touli Prp4 icHye geskuid kyT D Mixk goTuyHoto 61 4o onopHOro kora OCHOBHOT Ayru kona 23 i
onopHoto npsamMoto pobouoi GokoBoi noBepxHi 13 npodinto pisi. Liei kyT D € cTporo no3MTUBHWM Ha OCHOBI BU3HaYeHHs!
3HaKy KyTa, LIO BUKOPWUCTOBYETHCA TYT, BIAMNOBIOHO OO AKOTO TakMi KYT € NO3UTUBHUM Y TOMY BUMNaAKy, KONM OCHOBHa
ayra kKorna He BXOOMTb Y Martepian BUTKa pisi. BHacnigok uboro gotmyHa 61 € BHYTpiWHbOK y BUTKY pisi 11 no
BiOHOLLEHHIO A0 ONOpHOT NpsMol pobo4oi 6oKoBOT NoBEpPXHI Npodinto BUTKA pisi.

OnopHe Koro OCHOBHOT Ayrn kona 23 nepeTuHae onopHy npsamy 6okoBoi noBepxHi npodinto BuTka 19 y Touui P req
0e3 NpPOXOMKEHHSI B3AOBX L€l ONOpPHOT NpsMoi.

Takum 4YuHOM, OOTMYHA 63 [0 OMOPHOro Kora OCcHOBHOI Ayrn kona 23 y Touui Prpq YTBOplOE Oesikuii Tpoxu
NO3NTUBHWIA KyT E 3 onopHoto npsimoto 6oKkoBoI NoBepxHi npodinto BuTtka 19.

Byno BcTaHOBREHO, WO AN HOPMAarbHOro OyHKUIOHYBaHHS Hapi3HOro 3'€4HaHHA NOTPIOGHO OOMEXWUTU BennYMHYy
kyTa E y gianasoHi Big +15° po -15°, nogaswmn nomy BenuuuHy, Hanpuknag, 10°, npuyoMy BignoBigHO A0 BU3HAYeHHS
3HakKiB, IO BUKOPUCTOBYETbCH, Y LbOMY BUMaAKy HeraTuBHa BenuyMHa KyTa BiONOBiAae OCHOBHIM Aysi kona, Lo
BXOOAWTb Y MaTepian pisi abo, WwWeuale y MaTtepian AOHHOI YacTMHU 3anaguHy npodinto pisi, K y UbOMY BUNagKy.

Ta obcTaBuHa, WO MNONOXeHH Toukn P rpq Ha pobouii GokoBin noBepxHi 13 npodinto BUTKa pisi, a Takox
BenuunHK kyTiB D Ta E, € chikcoBaHUMU, AO3BONSAE TOYHO BU3HAYUTN BENUYMHY pafiyca r1 OCHOBHOI Ayru kona 23.

Y ToMmy BMNagKy, KOmM KOHYCHICTb pisi € HeBenukoto (To6To BenuymHa kyta C CTAHOBWUTb YCbOro AekKinbka
rpagycie) i konu poGoya GokoBa noBepxHs 13 Npodhino BUTKA pisi € NO CyTi NepneHauKynspHOK A0 AOHHOI YacTUMHU
3anaguHu npodinto BUTKa pisi 19, BennymHa papiyca o1 € 6nun3bkolo A0 MOABOEHOI BENUYMHU pafiyca ryq OeaAKoro
rinoTeTU4Horo kona 29, ke HasBaHe “CTaH4apTHUM KOroM” i AKe NpoxoauTb Yepes ToYKY PRrpq, NPUHOMY Lie KONO ofHe
Oyne yTBOPIOBATU TaHreHuianbHy 30HY 3'eQHaHHs MiXX poboyoto GOKOBOK MOBEPXHE Ta AOHHOK YacTWHOK 3anaguHv
npodinto BMTKa pisi. Lle o3Havae, Wo crtaHaapTHe koro 29, Wo nNpoxoanTb Yepes ToYKY Prpq, OAHOYACHO € AOTUYHUM
[0 AOHHOI YacTuMHU 3anaguHy npodinto BuTKa pisi 19 i go oro pobo4yoi Gokosoi noeepxHi 13.

dakTopomM, WO BMAMBAE HaNBINbWO MIPOK Ha BEMYMHY BIGHOWEHHS (rp1/ryq), Oepyun [o yBarn LOMYCTUMI
3MiHK, € Benu4ynHa kyta D.

Y TOoMy BMnagky, konu kyT D € gyxxe mManum i cTaHoBWUTb, Hanpuknag, MmeHwe 10°, BenuynHa BigHOLWeHHS (rpi/rHi)
negese nepesuye 1 i, omke, 1l BNAMB Ha CTIAKICTb Bif YTOMNEHOCTI BUABNSETLCA OOMEXeHUM. TakuM YMHOM, NOTPIGHO
Bubupatn BennunHy Kyta D, wo nepesuilye 10° i nepeBakHo, WO nepesuLlye 15°.

[yxe Benuka BennynHa kyta D Moxxe Npu3BeCcTy OO reoMeTPUYHOI HECYMICHOCTI Y BMNadKy BUTKIB pisi 3 poGounmmn
BGOKOBUMW MOBEPXHAMU, CUITBHO HaXUMEHWMMW Y MO3UTMBHOMY HanpsiMky. Came TOMY 3 BEPXHbOI CTOPOHU BENWYMHY
kyTa D obmexytoTb 3HaueHHaM (70°-A) | nepeBaxHO 3HaveHHAM (45°-A).

Kpim Toro, Benuka BenuuvMHa kyTa D, y BUNagKy CUMbHO MO3UTMBHOMO KyTa A, CMpUYMHAE 3a cobOK Bemnuki
3Ha4YeHHs BIOHOWEHHA (I p4/ry1), AKi BUMarawTb BUKOPUCTAHHA BTOPUHHUX Ayr Kin Maroro pagiyca, ski € mkepenamu
HebaxkaHMX MikiB MexaHiYHUX Hanpy>keHb B ekcnnyaTtauii Ha piBHi ayr 25 Ta 27.

Came Tomy BenmunHm kyTiB D Ta E notpibHo BnbnpaTn WBMALWE 3 ypaxyBaHHAM BenvMynH kyTiB A Ta C ansa Toro,
Wob BennunHa BigHOLIEHHS (rp1/rH1) 3Haxogunacs y gianasoHdi Big 1,5 go 2,5. Y Bunagky, WO po3rnsgaeTses TyT
E=10° i D=30°.

BTopuHHi gyru kin 25 Ta 27 maloTb pagiycy BiGnoBigHO rgq i Frq SKi MeHLUe, HiX pagiyc M-

Lle He € 3aBaxato4MM hakTOpPOM ANS eKcnryaTauinHol CTIMKOCTI Hapi3HMX 3'€AHaHb, OCKiNbKM Oyno BCTaHOBIIEHE,
WO Halbinbll HaBaHTaXEHO i, OTXKe, HaNbInbLl KPUTUYHOK YaCTMHO 30HWU 3'€eAHAHHS AOHHOI YacTUHW 3anagvHu
npocpinto BUTKa pisi € cepenHss YacTUHa OCHOBHOI Ayrn komna 23 B OCHOBI pisi i 3 BoKy po6oyoi GokoBOI NoBepxH
npodinto Usoro BMUTKa.

[ificHO, y Hapi3HUX 3'egHaHHSX, WO 3a3HalTb BMIMBY PO3TSXKHUX 3YCUNb 3HAYHO! IHTEHCUBHOCTI, ane Takoi, Wo
3MIHIOETbCA, 3BMYAHO CnocTepiraeTbca nosiBa TPIWWH Big YTOMIEHOCTI, SiKi BUHMKAKOTb Y CepenHiln YacTuHi 30HM
3'eHaHHA QOHHOT YacTUHW 3anagnHK Npoginto BUTKa pisi 3 Goky pobo4oi GoKoBOT NoBepXHi Npodinto, AKUA npuiMae Ha
cebe 3ycunnga posTaryBaHHs, Lo BMAMBAKOTb Ha Hapi3Hi eneMeHTu.

Oyxe manuin pagiyc BTOPUHHOI OyrvM Komna MoXe, npoTe, 3abe3nednTy BUHWKHEHHSI BTOPMHHOMO Mika MeXaHiYHUX
HanpyXeHb Ha piBHI gyr 25 abo 27, Skuin 3gaTHUA, K Apyra CrioHyKkarbHa NpuynHa, NPU3BecTU OO BUHUKHEHHS TPILYMH
Bif, YTOMIIEHOCTIi y npoueci ekcnryarauii

[yxe BENUKUIA padiyc BTOPUHHOT OyrM MOXeE MNMPU3BECTU A0 hopMyBaHHA ayr 25 abo 27 ayke BenvKux BigHOCHUX
PO3MipiB, 0COBIMBO Y TOMY BUNAAKY, KON pafiyc ryq € AOCUTb BEMUKNAM.

[MepeBaXkHO, BENMNYMHY BiOHOLLEHHS rS1/rp1 BubupatTh y AianasoHi Big 0,1 go 0,4.

Ha cir.5A 306pakeHnin oxonsoBaHWiA BUTOK pisi 11, nokasaHuin okpemo Ha ir.4A, i oxonnwow4nii BUTOK pisi 12,
nokasaHu oKpemo Ha ir.3A, ogHOHACHO B OXOMNOBAHOMY | OXONITHOKYOMY Hapi3HMX enemMeHTax 1 Ta 2, 3'egHaHuX Mix
coboto LMAXOM 3rBMHYYBaHHSA Ana Toro, Wob yTBopuTH TpyOHe HapisHe 3'egHaHHsa TUny 3'egHaHHa 100, nokasaHoro Ha
ir.1.

Butkun pisi 11 Tta 12, nokasaHi Ha ¢ir.5A, € Tak 3BaHUMU B3aeMOLI0YMMU, OCKINbkM BeplwinHa 20 npodinto BUTKa
OfHi€ET 3 pizeit, y UbOMYy BMNaAKy OXONoYoi pisi, B3aemMogie y pagiansHOMY HanpsMKy 3 AOHHOK YacTUHOK 3anaguHu
19 npodinto BUTKa cnosny4veHoi pisi, y LbOMy BMMNagKy OXONSoBaHoI pisi.

Po6o4i GokoBi NoBepXHi NpociniB BUTKIB OXONSOBaHOI | oxonntotodol pisi 13, 14 Takoxk 3HaXOAsATbCS Y B3aeMHOMY
KOHTaKTI i 3a3HaloTb BMMBY 3yCUSb OCBOBOIO PO3TATYBaHHS, BUHWUKAKYMX Mid Aieto BNacHoi Baru Tpyb, Wo yTBOpIOOTb
KOMOHY, i, Yy BMNagKy HapisHWX 3'edHaHb MokasaHoro Ha dir.1 Tuny, TakoX 3yCWsb, BUHWUKAKYUX BHacnigok ynopa
ofHa B 0gHy nonepeyHnx NoBepXoHb 7, 8 Npyu CTBOPEHHI MOMEHTY 3rBUHYYBaHHS Ha piBHi y Aekinbka kH.M.
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TyT noTpibHO 3a3Ha4YMTK, WO aHanorivHi 3ycunnga 3abesneqyoTbCs Y NPoLeci BXO4KEHHS Y B3aeMHUIA ynop BUCTYNIB
307, 308, nokasaHux Ha dir.2.

3HoBY noBepTawuMck A0 Gir.5A, NOTPIOHO 3a3HaYWUTW, WO AEsSKUMA 3a30p nepenbadveHuii MK BEPLUMHO
OXOMJOBaHOro BUTKa pisi 17 i QOHHOK YacTUHOK 3anaguMHK OXOMSIKYOro BUTKA pisi 18, a TakoX Mixk GOKOBMMMK
nosepxHamu 3axogy 15, 16.

Lli 3a3opu obmexyloTb Tako Hebeaneky B3aeMoAil MidK 3'eQHYBaNbHUMKU 30HAMU OXOMMOBAHOT | OXONSOKYOI pisi,
Hanpuknag, B3aeMoOAil y crnonydeHuMx napax 3'egHyBanbHUX 3oH 31/22, 41/52 i 51/42, HaBiTb ANA iAEHTUYHUX
pagiyciB MiXk cnonydeHMMn 3'eQHyBarlbHUMK 30HaMK.

Papiyc rysp 3'€nHyBanbHOT 30HM 32 BEPLUMHK NPOMINO BUTKE OXOMIIOKYOT pisi 3 Goky pobodoi 60KoBOi NOBEPXHI
BUONPAETLCA OOCUTL BEMUKMM AN TOro, Wob He B3aeMofifaTy i3 3'eqHYBanbHOK 30HOK 3 YNCNEHHUMKU pagiycamun 21,

Byob-ska B3aemogis MK LMMKM 30Hamu 21 Ta 32 Oyde BUKNUKATU edeKT nika MeXaHidHMX HanpykeHb
HENPUWHATHWUIA CTYNiHb PU3NKY PYMHYBaHHS Y Npoueci ekcnnyatadii.

BukopucTaHHs 3'egHyBanbHOI 30HW 21 3 YNCNEHHUMU padiycamMun Y AOHHIN YacTUHI 3anaguHU BUTKa OXOMSOBaHOT
pisi 3 OGoky pobouoi ©OokoBOI NoBepxHi MNpodino [03Bossie 36INbLMTWM pagiyc KPUTWMYHOT 4acTUHW HanbinbL
HaBaHTaXeHOT 30HWN TaHreHuianbHOro 3'eAHaHHs, AKWO IKCYETbCS BUXIOHA TOYKA 30HU TaHreHuiansHoOro 3'eQHaHHs Ha
poboyii BoKoBI NOBEPXHI NPOIio (AUBUCA HABEAEHU BULLE aHANI3 BESTUYUH BIGHOWEHHS rp1/ryy).

MoxHa Takox 3adhikcyBaTu MiHiManbHy BenUYMHY pagiyca OCHOBHOI OyrM komna i npoaHanisyBaTu Burpaw Ha
pobouili NOBepXHi BUTKIB pi3i i, OTXKe, Ha CTATUYHUX XapaKTepUCTMKaxX HapisHoro 3'eAHaHHs. [paBunbHO, WO Len
BUrpaLLl YaCTKOBO 3MEHLLYETLCA BHACNiAOK BUKOPUCTAHHS €OMHOTO pagiyca I pgp Ha Criony4eHoMY OXOMSiioloHoMy
3'eqHaHHi (auB. ¢ir.5B).

[MpoTe NOTPIOHO 3a3Ha4YMTU, WO Y LUbOMY BUNagkKy Oyno HeoOXigHO MoaudikyBaTW, NO BiOHOLWEHHK A0 iCHYKYOro
CTaHy TeXHikM y OaHin obnacTi, TiNbkn ofHy 3'eqHyBanbHy 30HY i TiMbKW Ha OOHOMY Hapi3HOMY €rleMeHTi, a came,
Ha OXOMNMIOBaHOMY eneMeHTi y LibOMYy BUNagKy.

To4YHO Tak caMo MOXHa MoAWdIKyBaTW OOWH TifIbKM OXOMSIOYMIA Hapi3HWI enemeHT. Y UboMy BUnagky MoXHa
BUKOpUCTaTU Tpyou 101, aki MICTATbL OXOMMOBaHi Hapi3Hi enemMeHTU 1, BUTOTOBIEHI BiANOBIAHO A0 iCHYKYOro piBHA
TEXHIKM y AaHih obnacTi, | 3abeanevyBaTh TinbKkM HapisHi Myd T 202 MogMdiKOBaAHOK OXOMSIOKYO Pis3to, WO MICTUTL
3'eAHyBanbHy 30HY 3 YWCIIEHHUMW pagiycaMn MixK OOHHOK YacTMHOKW 3anagunHu nNpodinto BUTKa pisi Ta roro pobouoto
BOKOBOIO MOBEpPXHEHo.

| HapewwTi, NOTPIGHO NIAKPECNUTK, WO BUTKM Pisi, WO MICTATb 3'€4HYyBarbHi 30HW 3 YACNEHHUMWU pagiycamu, He €
CKNagHIWMMK 3 TOYKM 30py iX MexaHidHoi oBpobkn abo KOHTPOM, YMM CTaHOapTHI BUTKWU pisi, SKi BUMKOHaH
BiONOBIQHO [O iCHytOYOro piBHA TeEXHIKM y AaHin obrnacTi i ski MaTb 3'eQHyBanbHi 30HW 3 €OUHUM pagiycom
3aKpyrneHHs: y UboMy BMNagKy mMexaHiviHa obpobka 34ificHI0ETbCA 3a AOMOMOrol iHCTpyMeHTa BignosigHoi cdopmu i
KOHTPOMb peani3oByeTbCA 3BUYAMHUM YMHOM LUMISIXOM HaKMafeHHsi Ha BUIOTOBMEHY pisb ABOX KanibpiB, MexaHivHo
00pobreHnx Ans ABOX rpaHnLb OONYCKY HA BUTOTOBIEHHS (TaK 3BaHWIA KOHTPOSb TUNy “overlay”).

Ha opir.6A npencTtaBneHnii BUTOK oxonsitotodol pisi 12, Wwo mMae TpaneuienogibHnii npodinb, B OCHOBHOMY MOAIGHWIA
npodinto pisi, NokasaHoi Ha gir.3A.

[poTe, UA pisb MICTUTb, Y MNOPIBHAHHI 3 pi33to, MokasaHoi Ha &ir.3A, BIOMIHHOCTI, K CTOCyloTbCs OBOX
3'egHyBanbHUX 30H 3 oKy poboHoi GoKoBOT NOBEPXHI Npodinto, a came, 30HU 22 AOHHOT YacTUHW 3anaguHU Npodinto
BUTKA pisi i 30HK 32 BepwUHM Npoddinto BUTKA pisi, npudomy obuasi Ui 3'eaHyBarnbHi 30HU SBNSOTL COOOK 30HM 3
YUCreHHUMU padiycamu.

3'egHyBanbHa 30Ha 22 feTanbHo npencrasrieHa Ha ¢ir.6B.

Lla 30Ha MiCTUTb OCHOBHY Ayry kona 24 i ogHy BTOPWHHY Ayry kona 26, JOTUYHY 3 ogHOro 60Ky MO BigHOLIEHHIO A0
OCHOBHOI AyrM komna i 3 iHworo 6GoKy no BigHOWeEHHK fOo pobodoi Gokosoi noeepxHi 14. OcHoBHa Ayra kona
TaHreHuianbHO nNpueaHaHa OO AOHHOI YacTWHWM 3anaguHW BUTKa pisi 18 TakuM 4YMHOM, Wo6 He OGyno HeobxigHocT
nepenbayaTtn Apyry BTOPUHHY Oyry kona anst Toro, wob 3nincHUTY 3'eQHaHHsA Ha LUbOMY PiBHI.

OcHoBHa Ayra kona 24 nepetuvHae pobody GokoBy noBepxHio 14 y Touui Prpy | oTMYHA 62 go onopHoro kona
OCHOBHOT Ayrn kona 24 y touui Prpy yTBOpPIOE KyT D, TOYHO NO3UTUBHUIA, 3 ONOPHOK NpsiMoto pobouoi GokoBoT NOBEPXHI
14.

Y upoMy BUNaOKy TakoX BUKOPUCTOBYETLCA BXe 3rafyBaHe BULLEe BU3HAYEHHS 3HaKy KyTa.

Ha ohir.4B kyt D mae BenuymHy +30°.

Bracnigok Tiei o6cTaBuhu, Lo ued kyT D € noanTusHUM, pagiyc r,, OCHOBHOT AYTY Kona 24 nepesuLLye pagpiyc ryo
cTaHgapTHol gyrn kona 30, sika oaHa YTBOPHE TaHreHuianeHy 3'e4HyBaribHy 30HY MidK poGoqod GOKOBOK MOBEPXHED
14 Ta 4OHHO YaCcTUHOK 3anaguHK BUTKa pisi 18.

BenununHa BigHOLWEHHS rpﬂnm 3HAXOAWUTLCS Y 3aneXHOCTi Big TMX camMux yMoB, siki Oynmu onucaHi Buwe Ans
3'eAHaHHa 21, nokasaHoro Ha ¢ir.4B, npuyomy gaHuii BMNadok siBNsie cobol OKpemMui BMNadoK, B sikoMy KyT E
OOPIBHIOE HYrIO.

BTopuHHa gyra kona 26 mae papfiyc rgp, KA MEHLWWUA, HXX pagiyc OCHOBHOI Ayrn Koma, 3a MipKyBaHHAMMW, Bxe
onucaHMMK BULLEe AN BUNaAKy, nokasaHoro Ha ¢ir.4B.

3'eaHyBanbHa 3oHa 32 BepLlMHN Npodinto BUTKA pisi AeTanbHo npeacraBrieHa Ha oir.6C.

Lla 3oHa MicTMTb OCHOBHY Ayry kona 34 i ogHy BTOPWHHY Ayry kona 36, npuyomy LA Ayra Korna € SOTUYHOW 3
ofHoro 60Ky No BigHOLWWEHHIO A0 OCHOBHOI Ayrk kona 34, 3 iHworo 60Ky no BigHOLWEHH Ao pobouoi GOKoBOT NOBEPXHI
14.

OnopHe Koro OCHOBHOI Ayrv kora 34 nepeTuHae pobody GOKoBY NOBepxHi npodinto y Touui Pgryo a@bo B Tak
3BaHi “BEpXHil TouLi 3'egHaHHNA".

JoTnyHa 66 y Touui Pryo 40 OCHOBHOI Ayrn kona 34 yteoptoe KyT H 3 pobodoto GokoBoto noBepxHeto 14 npodinio.

-12-

71067 C2

UA



v N

901 L

1]
'S

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

Llen kyT H € HeraTMBHMM BIigNOBIOHO A0 BU3HAYEHHS 3HAKY KyTa, LO BUKOPUCTOBYETLCS Y AaHOMY AOKYMeHTi. Lie
O3Hauae, Lo OCHOBHa Ayra kona 34 BXoauTb y MaTepian Butka 12 pisi abo “sakycye” Leil maTepian.

MepeBaxHiCTb Takoi KoHdirypauii ans 3'egHyBanbHOl 30HM 32 nomsrae y TOMy, WO, Maw4u iOeHTUYHUA pagiyc,
BOHa 3abesnedye poaTallyBaHHS ToYku P gy, Gnmxye 0o BepluMHM npodpinto, Yum y pasi 3'egHaHHa Tuny 42 (Ous.
¢ir.6B), yTBOpPEHOro eanHoo Ayroko Kkona.

Axwo HeobxigHO, MOXKHa 3abeaneunTn TaHreHuianeHe 3'eqHaHHsA cnocobom, He npencTaBneHnm Ha ¢ir.6C, 3oHn 32
3 BEpLUMHO Npodinto pisi 3a 4ONOMOrOH iHLWOT BTOPUHHOI Ayrn Kona.

Kpim TOTO, papiyc rps OCHOBHOT Ayrv kora 34 npu HeoGXIQHOCTI MOXe OyTU HECKIHYEHHWUM, NPUYOMY Y LibOMY
BUNagKy ayra 34 ctae Bigpi3koM NpsiMoi.

Pagiyc rgg BTOpMHHOI Ayrn kona 36 y Oyab-AKOMy-BMNadKy Mae BEeNUYMHY, MEHLUY, HiX BenuuuHa pagiyca rgg
ocHoBHOT ayrn kona 34. Te came 6yae maTtu Micue i Ana iHWOT BTOPUHHOI Ayrv kona 3 oKy BepLUMHM Npoginto BUTKA
pisi.

Ha cbir.7A npegncraBneHnin npodinb BUTKa OXONMBaHOT pisi 11, Wo Mae y uinomy TpanewienofibHy dopmy, NogibHy
hopMi, NokasaHil Ha dir.4A.

Lisa pisb mae popMy npodinto, NpMCTOCOBaHY Ans 3arBUHYYBaHHA B OXOMSIOKOYY pisb 12, nokasaHy Ha ir.6A.

Ak i y Bunagky, npeactaBneHoMy Ha ir.6A, TyT 3'egHyBanbHi 30HM 41 Ta 51 3 Boky GoKoBOI NOBEPXHi 3axody
BUKOHaHI y BUMMSAAI Ayr kona 3 eanHum pagiycom (ame. dirypu 6D Ta 6E), Togi Ak 3'egHyBanbHi 3oHM 21 Ta 31 3
oKy po6o4oi BOKOBOT NOBEPXHI ABNSAOTE COOOD 30HM 3 YNCNEHHUMUN padiycamu.

Ockinbkn y LbOMY BMNagKy 3oHa 21 TaHreHuianbHOro 3'eAHaHHA OOHHOI YacTMHM 3anaguHu npodinto pisi (aue.
¢ir.7C) nogibHa 3'egHyBanbHin 30HI 21, nokasaHin Ha gir.dA, 3a BMHATKOM TOro, WO Yy LUbOMY Bunagky Kyt E
OOPIBHIOE HyMto, Bianagae HeoOXiOHICTL Y BUKOPUCTAHHI BTOPUHHOT Ayrk kona gns 3'€4HaHHs OCHOBHOI Ayru kona 23 3
OOHHOK YacTUHOW 3anafguHu npodpinto BUTKa pisi 19: B pesynbTaTi 30Ha 21 MOBHICTIO BignoBigae 30Hi 22, nokasaHin
Ha ¢ir.6B. 3okpema, TyT kyT D gopiBHioe +30°.

3'egHyBanbHa 3oHa 31 BeplIMHKU npodbino BUTKa pisi (aMB. ¢ir.7B) Takox € nogibHow i NoBHIiCTIO Bignosigae
3'egHyBanbHin 30Hi 32, nokasaHil Ha ir.6C.

Ha ¢ir.8A npepcraBneHuin npocpine BMTKa oxonmBaHoi pisi 11, nokasaHMn Ha ir.7A, | npodine BUTKa
oxonntotodol pisi 12, nokasaHui Ha ir.6A, ogHoYacHO AN Hapi3HMX enemeHTiB 1 Ta 2, 3'eQHaHuX Mixk coboto 3a
AONOMOIOK 3rBMHYYBaHHA AN yTBOPEHHS TPyOHOro HapisHoro 3'eqHaHHs Tuny 3'egHanHsA 100, nokasaHoro Ha dir.1.

Butkn pisi 11, 12, nokasaHi Ha ¢ir.8A, aBnaoTe coGo BUTKM B3aEMOAiYOro TUNy, SIK i BUTKKW, NOKasaHi Ha
¢ir.3A: B UbOMY BMNagKy TiNbKW BEPLUMHM OXOMNSIIOYMX BUTKIB 20 3HAXoOATHCA Y KOHTaAKTI NpU NMEBHOMY KOHTaKkTHOMY
TUCKY 3 OOHHUMW YacTUHaMK 3anaguH Npoddino OXonsoBaHoi pisi 19, a TakoX y KOHTaKTi 3HaxoaaTbcs pobodi GoKoBi
noBepxHi npodinia 13 Ta 14 oxonsnoBaHOI i OXONSIOYOT Pisi.

Ha ¢ir.8B Ta 8C npencraeneHe BiOHOCHe po3TallyBaHHS 3'€4HYBanbHUX 30H 3 YACNEHHUMKU pagiycamu 21, 32, 31,
22 y cknapgeHoMy CTaHi AaHoro HapisHoro 3'eqHaHHs. BHacnigok mogudikauil 3'egHaHHA Ha BepluMHi npodinto BMTKa
pisi poboui GokoBi noeepxHi 13, 14 oxonmnBaHOI i oxonsto4oi pisi MOXKyTb OyTW posTaloBaHi Ha GinbLin nnoLw,
HiXK Yy BUNagaKy, nokaszaHoMy Ha ¢ir.5A, i MOXyTb, TAKUM YMHOM, BUTPUMYBATK BiNnblU 3HaYHI CTaTWYHI HABaHTaXeHHs Ha
PO3TAryBaHHS.

KpimM Toro, ocKinbky y LbOMYy BUNaAKy OXOMNOBAHWIA | OXONIIOKYNIA HApi3HI eneMeHTr, obuasa 6ynu mMmogudikoBaHi,
CTiliKiCTb Bifi YTOMINEHOCTI [AHOro HapisHoro 3'egHaHHS He OOMEXYeTbCsl CTIMKICTIO Big  YTOMIIEHOCTI
HeMoANIKOBAHOrO Hapi3HOro enemMeHTa, K e Mano Micle y BUnagky, nokasaHomy Ha gir.3A.

MpoTe Takuii TUN Hapi3HOro 3'€AHaHHA BuMarae 3abe3nedeHHs OXOMNIOBAHOMO i OXOMNJOYOrO Hapi3HUX eneMeHTiB
MOoANIKOBAHOK Pi33to 3 NPOTUYTOMHUM Mpoddinem.

Ha cpir.9A npeacraeneHnin npoginb BUTKA 12 OXONOKHOT pisi TPUKYTHOT hopMU OXONSIOKHOro TPYBHOro HapisHoro
ernemMeHTa 2, nokasaHoro Ha cir.1. lNpodink BUTKa 12 OXONSOKY0I pisi MICTUTL:

- BEpPLUNHY BUTKa S2,

- OHHY YacTWUHY 3anaguHu BUTKa F2,

- pobouy GokoBy noBepxHo npodinto 14, sika yTBOpoE KyT A 3 NepneHAUKyNsapoM 4O OCi Hapi3HOro enemeHTa 2,

- BOKOBY NOBEPXHKO 3axody npodinto 16, ska yTBOpHE KyT B 3 nepneHAMKyNspoM 4O OCi Hapi3HOro enemeHTa 2.

KoxHuii 3 kyTiB A Ta B mae Benn4unHy 30°, sik npo Le 3ragaHo y cneuudikadii APl 5B.

BunsHaueHHs pobouoi GokoBoi NoBepxHi Ta BOKOBOI NOBEPXHi 3axogy TYT € TakMM camMuM, SiK i HaBefeHe BuLle B
Onuci.

OcKinbkn TyT pisb 4 € KOHIYHOIO, MiHifA, WO 3'eqHye BepluMHU npodpinto pisi, i NiHig, Wo 3'eqHye AOHHI 4acTuMHM
3anaguH npodinto pisi, ytBoptoe kyT C 3 BiCCIO A@HOro Hapi3HOro enemMmeHTa.

BokoBi noBepxHi 14, 16 3'egHaHi 3 BeplwMHoOW npodinie S2 i JOHHOW YacTUHOW 3anaguHu npodinto F2 pisi 3a
AOMOMOIOI0 TaHreHuianbHUX 3'egHyBarnbHUX 3oH 22, 32, 42, 52.

3'eqHyBanbHi 30HM 32, 42 BEPLUWHN NPOgIN0 € CUMETPUYHUMU OfHA OOHIN NO BiOHOLWEHHIO A0 NeprneHankynapa oo
OCi Hapi3HOro enemMeHTa, Lo NpoxoauTb Yepes BeplunHy npodinto S2. O6uasi Ui 30HM YTBOPEHI €gMHOK Oyrow Kona,
o Mae pagiyc ryg (ans. gir.9C).

3'eqHyBarbHi 30HM 22, 52 AOHHOT YacTUHW 3anagunHK Npodinto pisi He € CUMETPUYHUMM OfHA OfHIl MO BiGHOLWEHHIO
00 nepneHaukynapa Ao oci Hapi3HOro enemeHTa, Lo NPoXoAuTb Yepe3 OOHHY YacTuHY 3anaguHu npodinto F2, ane ui
3'eqHyBanbHi 30HW MatoTb YMCrEHHI pagiycu (aue. cir.9B).

3'enHyBarnbHa 3oHa 22 MICTUTE OCHOBHY Ayry Koma 24, wo Mae pagiyc rpy, Aka y Touui F2 Topkaetbca onopHoi
npaMoi AOHHOI YacTMHU 3anaguHKU BUTKa pisi. ONOpHe KONo OCHOBHOI Ayrn Kona 24 nepeTuHae y Touui Preo  ONOpHY
npsimy pobouoi 6okoBoi noBepxHi 14.

Ha ocHoBi ymoB, BXe 3ragyBaHMX paHille, ONopHY NpsiMy AOHHOI YacTMHU 3anaguHW npoddinto pisi y BUNagky
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TPUKYTHOI pi3i BU3HaYaloTh 9K NpsMY, WO napanenbHa oci AaHOoro HapisHoro 3'e4HaHHs i WO NpoxoauTb Yepes AOHHY
YacTuHy 3anaguHu F2 npodinto pisi.

Y Touui Prpy AOTUYHA 62 00 OCHOBHOI Ayrv Komna 24 yTBOPKE NO3MTUBHUIA KyT D 3 poboyoto GOKoBOK NMOBEpXHEto
14. Lleli kyT D mae BenuuunHy, Hanpuknag, 30°.

3'eqHyBarnbHa 30Ha 22 MICTUTb TakoXX BTOPUHHY Ayry Kona 26, Wo Mae pafiyc rgp, OAWH KiHeub AKOT € AOTUYHUM
[0 KiHUS OCHOBHOT Ay kona 24, a iHWui 1i KiHeub € OTUYHUM Ao pobouoi GokoBoi noBepxHi 14.

Papjyc rpp 0CHOBHOT Ayrn kona 24 BHacnifok Uboro nepesullye pafiyc ry He No3Ha4YeHoro TyT CTaHAapTHOro Kona,
[OTUYHOrO Yy Touui Prpo A0 pobouoi BokoBoi noBepxHi npodinto i y Touui F2 o onopHoi npsAMoi OOHHOT YacTWMHU
3anaguHu npodinto pisi i 3abeanevye TakMM YMHOM MPOTUYTOMHI XapaKTEPUCTUKN Ans 3'€4HaHHA LOHHOI YacTMHK
3anaguHu npodinto pisi 3 poboyoto BOKOBOK NOBEPXHED.

Pagiyc rgo Mae BenuunHy, MeHLUy, HiX pagiyc Mp2s i Moro BenU4YMHa NepeBakHO 3HaXoauTbes Y AianasoHi Big 0,1
no 0,4 Big BenuumHmM pagiyca M2

3'enHyBarnbHa 3oHa 52 MICTUTL OCHOBHY Ayry kona 54, Wwo Mae pafiyc rpg, Aka € AOTUYHO Y Touui F2 o onopHoi
npaAMoT JOHHOT YacTUHK 3anaguHW npodinto pisi. OnopHe Kkorno i€l ocHOBHOT Ayrn 54 nepeTtuHae y Touui P rrs ONOPHY
npamy 6okoBoi NnoBepxHi 3axogy 16.

Y Touui Prps AOTUYHA 68 0o OCHOBHOI Ayru kona 24 yTBOpIOe No3uTUBHUIA KyT F 3 BokoBoto noBepxHeto 3axoay 16.
Llen kyT F mae Benu4uHy, Hanpuknag, 15°.

3'egHyBarbHa 30Ha 52 MICTUTb TakoX BTOPWUHHY Ayry kona 56, Wwo Mae pagiyc rgs, OOWH KiHelUb AKOT € AOTUYHUM
No BiAHOLWEHHIO A0 KiHUA OCHOBHOI Ayrn kona 54, a iHWWI KiHeupb Ui€l Ayrn € QOTUYMHUM MO BigHOLWeHHI Ao 6okoBol
noBepxHi 3axogy 16.

Pagiyc rps OCHOBHOT Ayrv kona 54 BHAcNifoK LbOro nepesullye papiyc rys, He MO3HaYeHoro TYT CTaHAapTHOro
kona, 4OTUYHOro Y Touli Prps No BigHoWeHHI0 Ao 6okoBoi NoBepxHi 3axony 16 i goTnyHoro y Touui F2 no BigHoWweHHo
[0 OMOpPHOI NPSIMOI AOHHOI YacTMHKU 3anaguHu Npodginto pisi i 3abesnedye TakMM YMHOM NPOTMYTOMHI XapaKTepUCTUKK
Ons 3'eQHaHHA JOHHOT YacTUHW 3anaauHn npodginto pisi 3 pobouoto GOKOBOIO NOBEPXHELD.

Pagiyc rg4 Mae BenuuuHy, MeHLUy, HiX pagiyc Mp4s i oro BenuYMHa NepeBaxkHO 3HaxoauTbes Yy Aianasodi sig 0,1
no 0,4 Big BenuumHmM pagiyca Mp4-

TakMM 4YMHOM, 3anponoOHOBaHa KOHCTPYKUiS HapisHoro enemeHTa 3abesnedye 30inblUeHHS CTIMKOCTI  Big
YTOMISTEHOCTi AOHHMX YacTUH 3anaguH npodinto pisi y Tomy BUnagky, konn obuasi 6okosi nosepxHi 14 Ta 16 npodinto
Uiel pisi 3a3HalOTb BMMAMBY UMKMIMHUX MEXaHi4HMX BNNMBIB Npu YMOBI, WO pobodva GokoBa NOBEPXHS HaBaHTakeHa
Ginblue, Wo 3BMYAKHO BiAnoBigae BUMaAKy KOMoH TpyO, Aki npauloloTe NONepeMiHHUM YMHOM Ha pO3TAryBaHHs i Ha
CTUCHEeHHS abo fAKi 3a3HaloTb BMIIUBY 3rMHAKYUX 3YCUTTb.

Ha cir.10A 306paxeHnii npodink BUTKa 11 oxonnoBaHo! pisi, NPUCTOCOBAHO! ANS 3arBUHYYBaHHSI B OXOMIHOKOYY
pisb 12, nokasaHy Ha dir.9A.

Lleli npochinb oxonnoBaHoro BUTKa pisi 11 MiCTUTL BepluMHY npodpinto S1, QOHHY YacTuHy 3anaguHu npodinto F1,
pobo4y G6okoBy noBepxHio 13 i GokoBy noBepxHio 3axody 15.

BokoBi noepxHi 13 Ta 15 3'egHaHi 3 BepwuHamMmn npodpinto S1 i QOHHMMKM YacTUHaMK 3anaguH npodinte F1 3a
Aonomoroto 3'egHyBanbHUX 3oH 21, 31, 41, 51.

3'egHyBarnbHi 3oHM 31, 41 BeplMHKU npodinto pisi, NnokasaHi Ha ¢ir.10B, yTBopeHi Ayroto Kona, Wo Mae pagiyc rqs,
i NomibHi 3'egHyBanbHUM 30HaM 32, 43, nokasaHWM Ha ¢ir.9C.

3'eqHyBarnbHi 30HM 21, 51 OOHHOI YacTUHW 3anaguHKU Npodpinto pisi, nokasari Ha gir.10C, aBNSATL COBOK 30HM 3
yncneHHummn pagiycamu. Lli 3'eqHyBanbHi 30HKM nogibHi 3oHam 22, 52, nokaszaHum Ha ¢ir.9B, i BignosigatoTh M.

Ha dcir.11A 306paxeHunii npodinbe oxonntoBaHoi pisi 11, nokasaHun Ha oir.10A, i npodinb oxonnwotoudol pisi,
nokasaHu Ha ir.9A, 3'egHaHi Mixk cobok 3a JONOMOroK 3rBUHYYBaHHA AN Toro, Wob copmyBaTh TpyOHe HapisHe
3'eJHaHHA TUMy TOro, fKe nokasaHe Ha dir.1.

Mpodpini pisi 11 Ta 12 3HaxogATbCA Y B3@EMHOMY KOHTAKTI i Bigu4yBalOTb MEBHWUWM KOHTAKTHWIA TUCK Ha OBOX CBOIX
OokoBMX MoBepxHAX: poboya GokoBa NoBepxHa 13 OXONSOBaHOI pisi 3HaXoOAUTBbCA Y KOHTaKTi 3 poboyoto BGokoBOH
noeepxHeto 14 oxonntokoYoi pisi i 6okoBa NnoBepxHs 3axody 15 oxonnwBaHoi pisi 3HaxoaUTLCA Y KOHTaKTi 3 GOKOBOM
noBepxHeto 3axogy 16 oxonnoyol pisi.

Ane y UbOMYy BWUMaAKy ICHYe HEBENWKUA 3a30p MiK BepLIMHAMW | SOHHMMW YacTUHaMK 3anaguH npodginto
cnony4veHnx HapisHux AinsHok (Tobto 3asopu B napax F1/S2 ta F2/S1) i Mmix BignoBigHUMKU 3'€gHyBarnibHUMKU 30HaMU
(TobT0 3a30pu B napax 21/42, 51/32, 41/52, 31/22), ak nokasaHo Ha ¢ir.11B Ta 11C.

Lli 3asopu i chopma npopinto pisi Ta 3'egHyBanbHUX 30H 3 OCHOBHMMW Ayramu Kirn, siki MaTb OOCUTb BEMWKUNA
pagiyc y OOHHIA 4acTuHi 3anaguH npodpinto pisi, 3abeaneudyoTb HeoOXigHY CTIMKICTb Bif YTOMMEHOCTI TpyOHOro
Hapi3HOro 3'€eAHaHHA LUbOro TWMY MPW 30BHILLHIX BMNAIMBAX CTUCHEHHS | pO3TAryBaHHSA abo Npu 3rMHar4YMX 30BHILLHIX
BMSMBaXx.

Ha opir.12 Ta 13 306pakeHe cniBBigHOLIEHHS, ANs Pi3HMX cnony4YeHb Benu4uH kyTiB A | E 3 BennunHoto kyTta D, Ha
BESIUYUHY BIOHOWEHHS Tp4/ryqi pagiyca OCHOBHOI AyrM Kona 3'€4HyBarbHOT 30HU 3 YUCTIEHHUMU PapiycamMu Y AOHHIN
YacTWHI 3anagmHW Npodinto pisi Ao pagiyca Ayr1 cTaHgapTHOrO Kona, Wo YTBOPKE TaHreHuianbHy 3'eqHyBarnbHy 30HY.

Ha umx ¢ir.12 Ta 13 MoxHa nobaunTu, WO BenNMYMHa BigHOLWIEHHS Ipi/fHi 3pocTae i3 3binblueHHaM kyTa D. Ha
ir.12 moxxHa nobaymTu, WO BNAMB KyTa E € NOMipHMM i 3HaxXoguTbCst y CRiBBIOHOLWIEHHI 3 HEBENUKUMMU 3MiHaMM,
AOMYCTUMUMI ANS Uboro KyTa: KyT E 3 BenuunHowo 15° fossonse 3a6esnedunTi 3HaYEeHHS BIOHOWEHHS I' 4/ryq, TPOXM
OinbLU BUCOKI, Hi>XX y TOMY BUNagky, konu E=0°.

[Onsa pobouynx GoOKOBMX MOBEPXOHb pisi TpanewuienofibHoro npodinto, siki 3BU4aNHO MarTb BiAHOCHO HEBENWKWURA
Haxun i BignoBigalTb 3Ha4YeHHo cniBBigHoweHHst (A-C), 6nuabkomy o 0°, BennyuHa kyta D nepeBaxHo BMOpaHa y
AianasoHi Big 15° go 45°, Wo BignoBigae nepeBa)kHOMYy AianasoHy, 3asaBreHOMY AN BENUYUH LbOro KyTa y TOMY
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BMNagKy, KoNn Benu4ymHa Kyta A € HynbOBOIO.

Ha cpir.13 sobpakeHe cniBBIAHOWEHHA BEMWUYMHN KyTa A i CNiBBIAHOLWIEHHS! I 4/ry1. MpyU UbOMy BenMYMHa AaHoro
cnieBigHOLWEHHS 30iMbLIYETLCS Y TOMY BUNAAKY, Komu KyT A 36inbLlUyeTbCs 3a CBOEK anrebpaidHo BEMMYNHOMK.

HesHayHa HeraTuBHa BenuunHa KyTa A (Ue o3Hadae, wWo poboui GokoBi noBepxHi npodinto pisi HaBucawTb Y
BUMMAAI Kptoka no Tuny “hook threads”) npussognTe A0 HeOOXiQHOCTI BUOUPATKN BiGHOCHO BENUKY BeNWYMHY KyTa D gna
ofepxaHHs iCToTHoro 36inbleHHs BenuYnHU pagiyca rpq.

3Ha4Ha No3NTUBHA BENMYMHAE KyTa A NpuMyLlye oOMexyBaTh Benu4uHy kyta D 3HadeHHsM y 30°, i HaBiTb 20°. Taki
3HaYeHHA KyTa A 3yCTpidaloTbCsa Ha pisi TPUKYTHOIo npodinto.

Kpim Toro, 6okoBi noBepxHi 3axony pisi TpaneyienogibHoro npodinto 3BMYaiHO MaloTbh TPOXM BiNbLUNA Haxmm, Hix
poboui 6okoBi noBepxHi. Mpy UbOMy BennyuHa KyTa B Mmoxxe 6eanocepeqHbo BNMBATU Ha BENUYMHY KyTa A.

Ha cir.14 3o6pakeHa 3MiHa OCHOBHOMO MEXaHIYHOIO HanpyXeHHs1 y 3'eQHyBarnbHili 30HI MiXK OOHHOK YacCTUHOK
3anaguHu npodinto pisi Ta poboucto GOKOBOK MOBEPXHEK Y CEePenHin YacTUHI Hapi3HOI OINAHKW B ONUCAHIA HMXYe
KOHdpirypauii HapisHoro 3'egHaHHa ans TpyO Tuny “risers” y KOMOHI 3B'A3KY MK MOPCHKMM SHOM i AoOYyBHOW
nnaTopMolo, LLO BUKOPUCTOBYETHCA HA MOPCHKOMY POLOBMULL:

- Tpybu, Wo MatoTb 30BHIWHIK AiameTp 339,7MM (abo 1334 AloriMK) 3IiCTUKOBAHI OAHa 3 OOHOK 3a [OMNOMOro

MydPTOBUX Hapi3HUX 3'eQHaHb TUNY 3'€4HaHHs, NokasaHoro Ha dir.1,

- BUKOPUCTaHa KoHiYHa pi3b (KOHYCHICTb pisi cTaHoBUTL 1/6 abo kyT C popisHioe 4,8°),

- pi3b, WO BUKOPUCTOBYETLCS, MICTUTL 4 BUTKM Ha AOWM (KPOK pisi npyu LboMy CTaHOBUTL 6,35MM),

- BUTKW pisi TpaneuienogioHoro npodinto MatoTe BUCOTY 2,1MM A0 BEPLUWH i AOHHI YacTMHU 3anaguH npoginko pisi
napanenbHi oci Tpy6, Lo BUKOPUCTOBYHOTLCS,

- Npodhink pisi Mae npsmi pobodi Gokosi noBepxHi (kyT A=0°),

- npodhink pisi Mae noxmni 6okoBi NoBepxHi 3axoay (kyT B=15°),

- OCbOBE PO3TSXKHE HABAHTEKEHHS, WO NPW3BOAUTb OO0 BUHUKHEHHSI PO3TSXKHUX HanpyxXeHb Yy matepiani Tpyo,
ctaHoBUTb 80% Big MeXi NPY>XHOCTI MaTepiany, Lo BUKOPUCTOBYETHCS,

- Hapi3Hi 3'eQHaHHA 3arBMHYEHI OO ynopa 3 BUKOPUCTaHHSM CTaHAAPTHOTO MOMEHTY 3aTAryBaHHS.

Ha dir.14 BuKOHaHe MNOPIBHAHHA pPO3pPaxoBaHOI YUCENBHUMW MeTo4aMu BerMYMHWU OCHOBHOMO PO3TAXKHOMO
Hanpy>XeHHsi Ha enemMeHTapHOMy KyOuKy maTtepiany Ha noBepxHi 3'eQHYBarbHOT 30HW MiXK JOHHOK YacTWHOK 3anaguHu
BMTKa pisi Ta poboyoto BOKOBOK NOBEPXHE Y BUNAAKY CTaHAapTHOro 3'€QHaHHA 3 BUKOPUCTaHHAM €OWHOI Ayri Kona,
wo mae pagiyc 0,375mm (kpua STD), i ona 3'egHaHHA 3 YucneHHMMK pagiycamm (kpusa RM).

3'eagHyBarnkbHa 30Ha 3 YACIEHHUMW pagiycamn Mae Taki napameTpu:

D=30" E=0"
Mp1=0,64MM rg1=0,19MM rp1/rg1=0,3

Mpn UbOMY NOMOXeHHs Todku P gpq Ha pobouili BokoBili MoBepxHi BigaaneHe Ha BigcTaHb 0,32MM Big onopHol
NPSIMOI AOHHOT YaCcTUHW 3anaguHK Npodinto pisi.

Ha opir.14 306parkeHnii enemeHTapHUin Kyouk matepiany Ha NoBepXHi 3'e4HYBaNnbHOI 30HU Y KYTOBOMY MOSIOXKEHHI §
i NpeacTaBnNeHO OCHOBHE HaNpYXXEHHs1 ¢ PO3TAryBaHHSl Ha NOBEPXHi LUboro Kybuka, nepneHguKkynsipHe o JOTUYHOI no
BiHOLLIEHHIO O NOBepXHi 3'€AHYBaribHOT 30HW Y PYHKLiT KyTOBOro nonoxeHHs 0. MNMonoxeHHsa 0° BignoBigae KiHUO 30HU
3'eqHaHHA 3 OOHHOK YacTMHOK 3anaguHu npodinto BUTKA pisi i nonoxkeHHs 90° BignoBigae iHWOMY KiHUtO Uiei
3'eAHyBasnbHOI 30HN 3 B6oKy po6o4oT BOKOBOT NOBEPXHI.

3asHa4aeTbCca HasiBHICTb MaKCUMyMy OCHOBHOMO Hamnpy>KeHHs c B cepeaHii 4acTuHi 3'eOQHyBanbHO! 30HM,
30Kpema, B OKOJli KyTOBOro nosioxkeHHst 30°.

BukopucTaHHa 3'eQHaHHSA 3 YMCNEHHVWMUW pagiycamy 3abeanedye He3HauyHe MOHWXKEHHS KYTOBOrO MOMOXEHHS
OnopHoi Touvkn GokoBoi noBepxHi Ao piBHA 0,32Mm npoTu 0,375MM Ans CTaHOapTHOMO 3'€4HAHHSA | 3MEHLUEHHSI
npubnmaHo Ha 20% MakcrManbHO! BENUYUHN OCHOBHOIO Hanpy>XeHHS o.

Take 3MEHLUEHHsI CNPUYUHAE CYTTEBMI BUrpaLl Y KiNbKOCTi LUKNIB HABaAHTaXeHHS 00 PYWHYBaHHA Bif YyTOMMEHOCTI
TaKoro HapisHoro 3'eqHaHHS.

BUKOpNUCTaHHS BiOHOWEHHS T s1/fp1 WO AopisHioe 0,3, 4O3BOMAE OOMEXNTU MOSBY BTOPUHHOTO Mika HAaMpyXeHHs B
nornoxeHHi 70°.

[aHunli BMHaxig He oBMeXyeTbCs TUMK cnocobamu oro NpakTuYHO! peanisadii, aki 6ynu onucaxi B onuci.

[aHnii BUHaxXiO MOXe 3acTOCOBYBATMCH, 30KpeMa, Ao uuniHgpudHoi pisi (kyt C=0°) tuny pisi 303, 303', 304,
304, Lo BMKOPUCTOBYETLCA B TPYOHUX Hapi3HUX 3'egHaHHAX TUNy 3'egHaHHa 300, nokasaHoro Ha dir.2.

Llelii BuHaxig Takoxk moxe OyTu 3acTocoBaHMi Ao pisi TpaneyienogibHoro npodginto, obuasi 6oKoBi NOBEPXHI Sikoro
3HaxXoOsATbCA Y KOHTAKTI, 3 HasABHICTI0 abo 6e3 HasgBHOCTI MiXK HUMW KOHTaKTHOrO TUCKY, 3 ABOMa GOKOBUMW NOBEPXHAMU
cnornyyeHoi pisi.

Lle BigHocuTbCca [o0. BMMagky Tak 3BaHOI pisi Tvny ‘rugged thread”, WO BWMKOPUCTOBYETBLCA [LMS HaAPI3HUX
3'egHaHb, NPU3Ha4YeHNX Ans poboTU Ha PO3TAryBaHHS i HA CTUCHEHHS, Hanpukiad, TUNY Hapi3HUX 3'€QHaHb, OMMCaHNX
y naTteHTHOMY AOKyMeHTi EP 454147. Y uboMy OOKYMeHTi poboui GokoBi NMOBEpXHi OXONSOBAHO! i OXOMMoYoi pisi
3HAXOAATLCA Y B3@EMHOMY KOHTaKTi MPU HasBHOCTI KOHTAKTHOIO TUCKY i GOKOBI MOBEpXHi 3axody OXONsoBaHo! i
OXONSOHOT pPi3i TAKOXK 3HAXOOATLCS Y KOHTaKTi OAHa 3 O4HOK Ha 3HAYHIN YacTUHI OOBXMHU HAPI3HUX OiNSAHOK.

Lle Takox BigHOCMTBCA OO BUNAAKY pisi 3i CTATHYTMMU B OCbOBOMY HanpsiMKy GOKOBMMMW MOBEPXHSAMU, ONUCAHOrO Y
MiKHapPOOHIN naTeHTHIn nybnikauii WO 00/14441.

Lle Takox BigHOCUTbCA A0 BMNaAKy KIMHOMOAIOHOI pisi i3 3MiHHOK LUMPUHOK Mpodinto, ONUCaHO Y MiXKHaPOOHIN
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naTeHTHi nybnikayii WO 94/29627.

Onuc pisi TpMkyTHOrO Npodinto i3 3'eQHYBaribHOK 30HOK AOHHOI YaCcTWHW 3anaguHU Npodinto pisi 3 YMCNEeHHMMN
pagiycamy Ha KOXHi GoKoBId noBepxHi Moxe OyTn GeanocepenHbO adanToBaHWA O Takoi pisi 3 TpaneuienonibHum
npodpinem, ockinbku TpaneuienogibHa pisb € ycboro fuvie pis3to TPUKYTHOTO Mpodinto, BEPLIWHW i AOHHI YacTUHK
3anaguH SKOi 3pisaHi.

Y Bunagky Takoi TpaneuienofiGHoi pisi MOXHA BUKOPWUCTATM Y OOHHIA YacTuHi 3anaguH 1i npodpinio 3'eaHyBanbHi
30HW 3 YMCMEHHUMW pagiycamn, B SIKMX pafdiyCu OCHOBHOI AyrM Kona € pisHMMWU Ans 3'€4HyBarnbHOI 30HW, Lo
BioHOCKTbCS Ao pobouoi BoKOBOI NOBEPXHI, | 3'€A4HYBaNbBHOI 30HU, WO BigHOCUTLCS A0 BOKOBOT NOBEPXHI 3axoay.

Ockinbkn 6okoBa NOBEPXHS 3axody Y Npoddini pisi 3BMYaiHO € MEHLL HaBaHTaXeHoto, Hixx poboda BokoBa NoOBEPXHSI
usoro npodinto, y TpaneuienodibHin pisi, Ae obuasi Ui OGOKOBI NMOBepxHi 3HaxoOATbCH Y KOHTAKTI 3 BignoBigHWMMK
GOKOBMMW NOBEPXHAMMW CMOMYYEHOTO HAapISHOrO eremMeHTa, OCHOBHWA pafiyc r, nepeBaxHO Mae Aekinbka 6Ginbluy
BEMUUUHY NS 3'eQHyBanbHOI 30HU 21 i/abo 22 3 GoKy poboudoi GOKOBOI NMOBEPXHI, Hixk Ansa 3'eqHyBanbHOT 30HU 51
i/fabo 52 3 6oKy GOKOBOI NOBEPXHI 3axody.

AnbTepHaTUBHUM YMHOM OCHOBHUI pagiyc r, Moxe 6yTW ineHTUYHUM AnA 3'eaHyBanbHUX 3oH 21, 22, 51, 52.
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dopwmyna BMHaxony

1. TpyOHUIA HApPI3HWIA eneMEeHT, OXONIIOBaHNA abo OXONMHOKYMIA, MPUIHAYEHUIA ONa TPYOHOro Hapi3HOro 3'edHaHHS,
AKUA BUKOHAHWIA Ha KiHUi TpyOW | SIKWA MICTUTH 30BHILLHIO OXOMNMOBaHY pisb abo BHYTPILIHIO OXONMOKYY pisb B
3aneXxHoCTi Big TOro, € AaHWI Hapi3HWA eneMeHT OXOonstoBaHMM abo OXOMsYNM, Npodinb BUTKIB SKOI HA BUMMNAai Y
NOAOBXHBLOMY Mepepisi Mo MMOWMHI, WO NpoXoauTb Yepe3 BiCb AaHOMO Hapi3HOro ernemeHTa, MICTUTb BepLUNHY
npodpinto, AOHHY YacTUHy 3anaguHW Npoginto, NPAMORNIHINHY pobodvy 6GOKOBY MOBEPXHIO, MNPSMOSiHiIAHY OGokoBYy
NOBEpPXHIO 3axony | ABi 30HM TaHreHuianbHoOro 3'eqHaHHs AOHHOT YacTUHU 3anaguHn Npodinto, NPUHOMY KOXHa 3 OBOX
uMX 3'eQHyBaribHUX 30H pPO3TalloBaHa MiX JOHHOO YacTUHOK 3anadvHKu npodinto i ogHielo 3 ABOX GOKOBUX NOBEPXOHb
npodointo, HasBaHoW BignoBigHO OOKOBOK MNOBEPXHEl, | MICTUTL Ayry Kona, SKWW Bigpi3HAETbCA  TUM, WO
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LLlOHAMeHLLIE ofHa 3 ABOX TaHreHuianbHUX 3'eQHYBarnbHUX 30H OHHOT YacTMHU 3anaguHn Npoginio, HasBaHa “30Ho 3
YncrneHHUMKU pagiycamun”, MiCTUTb Oyry Kona, Ha3BaHy OCHOBHOM AYrok Kona, OornopHe Koro fIKOi nepeTMHae OnopHy
npsaMy BiONoBigHOI GOKOBOI MOBEPXHi Yy AEAKiA Touui, HasBaHin ONopHOK TOYKoK OOKOBOI NOBEPXHi, i NpaBUNbHY

KpUBY, LLO Ha3MBaETbCH BTOPUHHOK KPUBOIO i po3TalloBaHa Mo OAHY i MO iHWY CTOPOHM Big OCHOBHOT Ayru kona, fka
TaHreHuianbHo 3'edHye L0 OCHOBHY AYry Koma, 3 ogHoro 60Ky, 3 BignoBigHOK GOKOBOK MOBEPXHelo, a 3 iHWoro Goky,
3 [IOHHOK YacTUHOW 3anaguHU Npoddinto pisi, NpK LbOMY B OMOPHIN ToYLi BOKOBOT NOBEPXHI 4OTUYHA A0 ONOPHOro Kona
OCHOBHOI Ayr Kora YTBOPKE CTPOro MO3UTUBHWUWA FOCTPUA KyT 3 OMOPHOK MpsSIMOK BignoBigHoi 6oKoBOI NoBepxHi,
NpUYOMY NO3UTUBHUIA HaNpPsIMOK € TakuM, o6 OCHOBHA Ayra kora He BXxoaura y maTtepian 60KoBoi NoBepxHi BUTKa pisi,
OMOPHE KOO OCHOBHOI AYrN Kora nepeTUHae OnopHy NpsMy Y AOHHIA YacTUHI 3anaguHu BUTKa pisi @bo € AOTUYHKUM No
BiQHOLIEHHIO [0 Uiel nNpsiMoi, NpuyoMy OOTUYHa OO OMOPHOro Korfa YTBOPKE, Yy Todui nepeTuHy abo OOTUKY, LWO
PO3MMSAAaETLCA, AEAKUA KYT, WO Mae BEnuUUHY y AianasoHi Big -15 ¢ go +15°, 3 onopHOK NpAMOK AOHHOI YacTWHK
3anaguHu npodinio BUTKa pisi.

2. TpyOHMIA HaApi3HUI eneMeHT 3a N. 1, KM BiApPI3HAETLCA TUM, WO B OMNOPHIA Touli GOKOBOI NOBEPXHI Npodinto
pi3i 3'edQHyBarnbHOI 30HU 3 YUCMEHHWUMW pagiycamu KyT MK OOTUYHOK OO OMOPHOrO Korfia OCHOBHOI AyrM Kkona i
BiONOBIgHOK GOKOBOK MOBEPXHE NPodiNnio Mae BENUYUHY, WO 3HaxoauTbea Yy gianasoHi Big 10° o pisHuyi (70°-J),
akwo J aenae coboto anrebpaiyHy BenuuuHy kyta (A, B) Mix BignoBigHoto GokoBOlO MoBepxHeto npodinio Ta
nepneHguKynspom A0 OCi Hapi3HOro enemMeHTa.

3. TpybHUiA Hapi3HWIA eneMeHT 3a M. 2, AKMA BiApPI3HAETbCA TWMM, IO B OMOPHIA To4li BokoBOT NOBEPXHi npodinto
pisi 3'edAHYBanbHOI 30HW 3 YUCAEHHUMW padiycamu KyT MK OOTUYHOIO A0 OMOPHOro Koma OCHOBHOI Ayrn kKona
BiANoBigHO GOKOBOK MOBEpXHeto Npoddinio Mae BenuuuHy, WO 3HaxoauTbes Y AianasoHi Big 15° go pisHuui (450-J),
akwo J aBnse cobot anrebpaidHy BenuumHy kyta (A, B) Mix BignoBigHow OOKOBOKW MOBEPXHEW Npodinto Ta
nepneHguKynspom 0 OCi Hapi3HOro enemMeHTa.

4., TpyOHMIN Hapi3HUI eneMeHT 3a Byab-akum 3 nn. 1-3, AKMA BiAPI3HAETbLCA TUM, WO pagiyc OCHOBHOI Ayr Kona
3'eqHyBanbHOI 30HU 3 YMCIEHHUMW padiycaMmn Mae Benu4mHy, WO 3HaxoauTbesa y aianasoHi Big 150 % po 250 % Big
BEMUYMHW pagiyca OyrM cTaHgapTHOMoO Koma, WO NPOXOAWUTb Yepes OnopHy ToYKy GOKOBOI NOBEpPXHi Npodinto pisi, Aka
hopMye TaHreHuianbHy 3'eqHyBanbHy 30HY MiX BignoBigHOK GOKOBOK MOBEPXHEK Npoddinto pisi Ta JOHHOK YaCTUHOK
3anaguHu Uboro npodinto.

5. TpyOHURN HapisHWA enemeHT 3a Oyab-akum 3 nn. 1-4, Aknii BiAPI3HAETbCA TWUM, LLO KOXHA BTOPWHHA KpMBa
3'eQHyBanbHOI 30HU 3 YMCNEHHMMK pagiycamu siBnse coboko ayry kona.

6. TpyOHMI HapisHUA enemeHT 3a M. 5, AkM BiAPI3HAETLCA TUM, WO BigHOLWWEHHS pagiyca AyrM Komna KOXHOI
BTOPWHHOI KpUBOi OO pagiyca OCHOBHOI Ayrn kona 3'eqHyBasibHOI 30HW 3 YUCIIEHHUMMW pagiycamn Mae BenuyuHy, Lo
3HaxoguTbca y AianasoHi Big 0,1 go 0,4.

7. TpyOHUIA HapisHWU enemMeHT 3a Byab-akum 3 nn. 1-6, AKUIA BiQpPI3HAETLCA TUM, LWO TiNbKWU OfHa TaHreHuianoHa
3'egHyBanbHa 30Ha OOHHOI YacTMHU 3anaguHu npoddinto pisi 3 poboudoto GOKOBOK MOBEpXHE Mpodinto aBnsie coboto
30HY 3 YWCMEeHHUMK pagiycamu.

8. TpybOHWIA Hapi3HWIA eneMeHT 3a Byab-aKMM 3 nn. 1-6, AKMI BiAPI3HAETLCA TUM, WO KOXHA 3 4BOX TaHreHuianbHnx
3'eAHyBaNibHUX 30H AOHHOI YacTUHW 3anaguHK Npodinto pisi ABMse cobolo 30HY 3 YACIIEHHUMW pagiycamu.

9. TpyOHMIN Hapi3HWIA eneMeHT 3a N. 8, SKMIN BigpI3HAETbCA TUM, WO padiyc OCHOBHOI Ayrk kona 3'eqHyBanbHOl
30HM 3 YUCNEHHUMW pagiycamun, po3TaloBaHoi 3 6oKy pobo4oi GOKOBOI NOBEpXHi, NepeBullye abo OopiBHIOE pagiycy
OCHOBHOI Ayrn Komna 3'eQHyBanbHOI 30HM 3 YUCMEHHUMMMW pagiycamu, po3TalloBaHO! 3i CTOPOHM OGOKOBOI MOBEPXH
3axoay.

10. TpyOHWIA Hapi3HM enemMeHT 3a Gyab-akMM 3 nn. 1-9, AKMIA BiAPI3HAETHCA TUM, WO KYT, SKUA YTBOPIOE KOXHA 3
BOKOBMX MOBEPXOHb NPOINto pidi 3 NepneHAnKyNspoM A0 OCi AaHOrO Hapi3HOro ernemeHTa, € NO3MTUBHUM abo TakuMm,
LLO AOPIBHIOE HYIHO.

11. TpyOHe HapisHe 3'eQHaHHsI 3 NIOBULLEHO CTIMKICTIO OO CTATUYHMX i OMHAMIYHMX MeEXaHiMHWX BMAMBIB, LO
MICTUTb OXOMJIOBaHUIA TPYOHMIN HAPI3HUIA erneMeHT, po3TalloBaHUIM Ha KiHUi neplioi Tpybu i 3'egHaHMii 3a 4ONOMOIOH
3rBMHYYBaHHS 3 OXOMMIOYUM TPYOHUM Hapi3HUM efleMeHTOM, po3TalloBaHUM Ha KiHui Apyroi Tpybu, 3a gonomoroto
OXOMSOBaHOI pi3i, BUKOHAHOI Ha OXONMOBAHOMY TPYOHOMY HapisHOMY eneMeHTi, i oxonntoYoi pisi, BUKOHAHO! Ha
OXOonsolHoMy TPpyOHOMY Hapi3HOMY eneMeHTi, NpPUYoMy Npodiflb BUTKIB KOXHOI, OXOMMKOBAHOI i OXONMOKYOL, pisi
MICTUTb BepLUMHY Npodhinto BUTKA, AOHHY YacCTUHY 3anaguHu Npodinto BUTKA, NPSMOniHinHY pobody GOKOBY NOBEPXHIO,
NPsSIMONiHiINHY GOKOBY MOBEPXHIO 3axony i YOTUPK 3'€AHYBarbHi 30HU, KOXHAE 3 AKUX MICTUTL Ayry kona, npuyomy ABi 3
UMX TaHreHuianbHMX 3'eqHyBanbHWX 30H OOHHOI YacTUHWM 3anaguHK Npodinto 3'€4HYyoTb, KOXKHA, AOHHY 4YacTUHY
3anaguMHu npodpinto pisi 3 GOKOBOK MOBEpPXHe npodpinto pisi, i ABi 3'egHyBanbHi 30HW BepLMHM Mpodinto pisi
3'€QHYIOTb, KOXHa, BepLUMHY npoddinto pisi 3 BOKOBOK NOBEPXHEK LbOro npodinto, npudoMy cdopma i po3TallyBaHHS
KOXKHOI 3'eQHYBarnbHOI 30HU BEPLUMHU NPOdiNio BUKOHAHI TakuM YMHOM, LWOO He B3aEMORIATU 3 TaHreHuianbHO
3'eHyBaNbHOK 30HOK LOHHOI YaCTUHKU 3anaguHK Npodinto pisi cnony4veHoro Hapi3HoOro enemMeHTa, ke BiApi3HAETbCA
TUM, WO LOHaNMeHLIe oanH 3 ABOX TPYOHUX Hapi3HUX enemMeHTiB fBnsie coboto Hapi3HUW enemMeHT 3 NPOTUYTOMHUM
npocpinem pisen, BUKOHaHUI BignoBigHo o 6yab-akoro 3 nn. 1-10.

12. TpybHe HapisHe 3'egHaHHA 3a N. 11, AKke BiAPI3HAETbCA TUM, WO LWOHAWMEHIWe ofHa 3'edHyBanbHa 30Ha
BEPLUMHWN Npodinto pisi 04HOro TPYOGHOro Hapi3HOro ernemMeHTa, NPOTUEXHa TaHreHuianbHin 3'eqHyBanbHiA 30HI JOHHOT
YacTUHM 3anaguvHU nNpoddinto  pisi 3 YUCNEHHUMKU pagiycamu  CnonyveHoro TpYyOHOro HapisHoro enemeHTa 3
NPOTMYTOMHUM MpoddineM pisi, € CynpOBOIKYIOHOKD 30HOK, fAka MICTUTL ABi OyrM Kona, AKi TaHreHuiansHo 3'€QHYylThCA
ofHa 3 OgHO0, OfiHA 3 AKUX € OCHOBHOI AYrOK KOMa, a iHWwa € BTOPUHHOK AYroo Koma, NpU3HaveHoo ANs 3AilCHeHHs
TaHreHuianbHOro npuenHaHHs 3'eQHyBanbHOI 30HM BeplwMHWM Npoddinto Ao BignoBigHOI OOKOBOI MOBEPXHi LboOro
npodinto, Npy UbOMYy Yy BepXHiii Todui 3'eqHaHHs BignoBigHO! GokoBOI NOBEpPXHi Npodinto, Ae OonopHe KONo OCHOBHOI
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AYr Kona CynpoBOOXKYHOYOT 30HN NepeTMHae ONopHy NpsamMy BignoBigHo! 60KOBOI NOBEPXHi, AOTUYHA OO Kona yTBOPIOE
CTPOro NMO3WTUBHWIA FOCTPUIA KYT 3 ONOPHOK NPSAMOK GOKOBOI NOBEPXHI Npodinto.

13. TpyOHe HapisHe 3'egHaHHs 3a n. 11 abo 12, ake BiOpPI3HAETbCA TUM, WO oOMABaA HApPI3HUX ENeMEHTH,
OXOMNIIOBAHWI | OXOMITHOIYUIA, TPYOHOro Hapi3HOro 3'edHaHHA ABMAKTbL COOOK Hapi3Hi enemMeHTH 3a Gydb-AKMM 3 .
1-10.

14. TpyGHe HapisHe 3'egHaHHA 3a Oyab-akum 3 nn. 11-13, Ake BiOPI3HAETbLCA TUM, WO HAaPI3Hi YacTWMHU, Lo
BUKOPUCTOBYIOTLCA, MICTATb pi3i B3aeMOAiloHoro Tuny, Ae BepllMHa Npodinto BUTKa pi3i Blaemogie y pagianbHoMy
HanpsMKy 3 AOHHOK YacTUHOK 3anaguHK Npodinto BUTKa CNony4YeHoi 3 Heto pisi.

15. TpyOHe HapisHe 3'eAHaHHA 3a Oyab-akum 3 nn. 11-13, ke BiAPI3HAETbLCA TWMM, WO obuasi BGokoBi NoBepxHi
npodointo BUTKA Pi3i 3HAXOAATLCA Y KOHTaKTi, MpWM HasBHOCTI abo 6e3 HasBHOCTI KOHTAKTHOFO TUCKY MK HUMMK, 3
ABoMa GOKOBUMU MOBEPXHAMU NPOhinto BUTKA CNONYYEHOI pisi Ha LWOHAWMEHLLE YacTUHI OOBXMHU HAPI3HUX YacTuH.

OdbiliiHnii GroneteHb "lMpomucnoaBa BracHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux

mikpocxeM", 2004, N 11, 15.11.2004. [OepxaBHWUi genapTamMeHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa ocBiTU i
Haykn YKpaiHu.
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