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(57) Coennnenre TpyOHBIX M3IENUHN IS Pa3beMHO-
TO COCTUHEHHUS TPYOHBIX IIEMEHTOB CONCPKHUT My(d-
Ty, UMCIOIIYIO TIEPBYI0 BHYTPEHHIOI KIMHOBHIHYIO
pe3p0y B (hopMe TacTOUKHHA XBOCTA, 00pa30BaHHYIO B
MIPOJOJIFHOM KaHalle My(ThI, 1 BTOPYIO BHYTPEHHIOO
pe3p0y KITMHOBUIHOTO XBOCTA; IEPBBINA TPYOHKIH HIte-
MCHT, MMCIOIINH IIEPBYIO CONPATAEMYyI0 BHEIIHIOIO
CXOZSIIYI0 KIMHOBHIHYIO pe3r0y B (hopme nactou-
KMHa XBOCTA, MPOXOJIAILYI0 OT NEPBON MOBEPXHOCTH
MIPOKCHMAJIFHOTO KOHIIAa ¢ HApYXHOH pe3b0oii; 1 BTO-
poli TpyOHBIA SIIEMEHT, MO CYIIECTBY, HICHTUIHBINA
MIEPBOMY TPYOHOMY 3JIEMEHTY; B KOTOPOM, KOT/a mep-
BBII 1 BTOPOH TPYOHBIE 3JIEMEHTHI CBUHYEHBI B My(hTe
C MICTIOJTB30BAHUEM 33IaHHOTO PEKOMEHYEMOT0 OIITH-
MaJIbHOTO KPYTSIIIETO MOMEHTA, pacCTostHuE D Mexty
MMOBEPXHOCTHIO MIEPBOTO KOHIIA C HAPYKHOU Pe3r00it
1 TTOBEPXHOCTHIO BTOPOTO KOHIIA C HAPYKHOH pe3p00it
HaxoauTcs B nuamazoHe ot 0 mo 10 MM, u koraa pac-
crostHue D paBHO 0, CymecTByeT KOHTaKT MEXIY IO-
BEPXHOCTHIO TIEPBOTO KOHIIA C HAPY)KHOU pe3r00ii u
MMOBEPXHOCTHI0 BTOPOTO KOHIIA C HAPYKHOW Pe3n00i
BTOPOTO TPYOHOTO W3NS, HO HET 0CEBOM nHTepde-
PEHIIHH.
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Onucanue u3obpereHus
PE3bBOBOE 1 MY®TOBOE COEJUHEHUE
JJISI TPYBHBIX U3AEJINIA
O6s1acTh TEXHHKH, K KOTOPO# OTHOCHTCH H300peTeHHe

Hacrosimee u300peTeHHMe OTHOCHTCS K pe3sbOBOMYy H  My(QTOBOMY
COCIUHEHHIO JUIs TPyOHBIX M3AENHH, B YaCTHOCTH, K COOPHOMY COEIUHEHHIO
MEPBOr0 MW BTOPOro TPYOHBIX 3JIEMEHTOB NPH NOMOIIK MYy(THI C BHYTpEHHEM
pe3nboii.

IpeamecTByomuii ypoBeHb TEXHHKH

Hacrosmas 3asBka ucnpamuBaet npruopuTeT 1o 3asgske Ha nateHT CLIIA Ne
62/328,432, monaunoit 27 anpens 2016 roxa, u no 3asske Ha nateHT CLIIA Ne
15/486048, nonanno#t 12 ampens 2017 ropa, MONHOE COHEpPKAHHE KOTOPHIX
BKJIFOYEHO B HACTOSILYIO 3asiBKY ITOCPEJICTBOM CCHLIKH.

CymHocTs H306perenus

B onHoM acnekre, HacTosiee H300pETEHHE OTHOCATCA K COSIUHEHHIO IS
Pa3beMHOTO COEAUHEHUS [TEPBOTO U BTOPOTO TPYOHBIX 3j1eMeHTOB. CBUHYEHHOE
COEAMHEHHE TPYOHBIX U3AENUHA COREPXKUT My(DTy, HMEIOLIYIO: IEPBEIH KOHEI] C
NEepBOH TOBEPXHOCTBIO, M BTOPOH KOHEI[ CO BTOPOM MOBEPXHOCTHIO, U
NPOJIOJBHBIA COEUHUTENBHEIN KaHasl, POXOASINHM depe3 My(dTy OT IIEpBOro
KOHIIa MY(THI IO BTOPOro KoHua My(dTel. MydTa [OTOJHUTENLHO COMEPKHUT
HEMNPEPBIBHYIO NMEPBYI0 BHYTPEHHIOK KIMHOBHIHYIO pe3b0y, 00pa3oBaHHYIO B
MPOAOJIBHOM COCNUHHUTENIBHOM KaHajle My(Thl M [POXOIIIIYI0 OT IIEPBOM
MOBEPXHOCTH My(TOBOro KOHIA 1O CpemHeil TOYKH MpPOJOJILHOIO
COCAVHHUTENBHOIO  KaHajla, M  HENpPEpHIBHYI0 BTOPYIO  BHYTPEHHIOIO
KJIHHOBUIHYIO pe3b0y, 06pa3soBaHHYIO B IPOJOJILHOM COEOUHUTEILHOM KaHale
U NIPOXOJSIIYI0 OT BTOPO# [MOBEPXHOCTH MYy(TOBOr0 KOHIA IO CPEAHEH TOYKU
IIPOJIOJIBHOTO KaHaa.

JIOTIONHUTENEHO CBUHYEHHOE COCAMHEHHE TPYOHBIX H3HENHUM CONEPXKHT:
IIePBbIA TPYOHBIN 3IEMEHT, UMEIOILM NIEPBbIH AUCTAIbHBIA KOHEL] C HAPYKHOM

pe3pboil M mepBbli MPOKCHMANBHBIH KOHEI[ C HapyXHOW pe3nboii; MepBhIi
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IIPOAOJBHBIA KaHal, IPOXOASIIMHA Yepe3 NEPBbIi TPYOHBIN 3JIEMEHT OT IEPBOTO
IPOKCHMAJIBHOTO KOHIIA C HapyXHOM pe3p0oil 10 nepBOro AUCTATBEHOrO KOHIA C
Hapy>XHOHM pe3p0oM, NMpH 3TOM YKa3aHHBIA NEPBBIA MPOKCUMAIBHBIA KOHEN ¢
Hapy»XHOH pe3pOol 3aKaHYKMBaETCs Ha MOBEPXHOCTH MEPBOT0 MPOKCHMAILHOIO
KOHLIa TPyOHOro 3J€MEHTa ¢ HapyXHOH pe3b0oil; U HENpephIBHYIO MEPBYIO
CONpSAracMyrO0 BHEIIHIOK KJIMHOBUAHYIO pe3b0y, 00pa3oBaHHYIO Ha IEepBOi
Hapy>XHOH TIOBEPXHOCTH IIEPBOr0 TPYOHOro 3JeMEHTa U IPOXOASIIYID OT
NOBEPXHOCTH IEPBOr0 IIPOKCHMAIBHOIO KOHILIA C HapyXHOH pe3nOod [0
3aJJaHHOM NepBOil TOYKHU Ha TepBOM TpyOHOM dIEMEHTE.

JIOIIOJIHUTENIBHO  COEAMHEHHEe TPYOHBIX H3JENUNA CONEPXKUT BTOPOW
TpYOHBIH 3/1€eMEHT, MIMEIOIIUIL: BTOPO# AUCTAIBHBINA KOHELl C HapyXKHOM pe3bboit
¥ BTOPOM NPOKCHMAIBHBIM KOHELl ¢ HapyXHOH pe3nOoi; BTOpOH MpomOIBHBIN
KaHall, TPOXONAIIMA Yepe3 BTOpOH TpPyOHBIH DIEMEHT OT BTOPOrO
IIPOKCHUMAJILHOTO KOHIIA C HAapy»KHOU pe3b00ii KO BTOPOMY IUCTAILHOMY KOHILY C
Hapy>XHOH pe3b0oii, MpH 3TOM yKa3aHHBIH BTOPOM MPOKCHUMATLHBIA KOHEI C
HapyXXHOH pe3b0oil 3aKaHYMBAETCS HA MIOBEPXHOCTH BTOPOTO NMPOKCHMATHLHOTO
KOHIa TPYOHOro 3JIeMEHTa C HapyXHOH pe3b0oil; M HENMpephIBHYIO BTOPYIO
CONPATaeMyl0 BHEILIHIOK KIMHOBUIHYIO pe3b0y, oOpa3oBaHHYIO Ha BTOpOI
Hapy>XHOM IIOBEPXHOCTH BTOPOro TPYOHOrO 3J€MEHTAa W MPOXOIAUIYIO OT
MOBEPXHOCTH BTOPOr0 IIPOKCHMAJIBHOIO KOHLA C HapyXHOH pe3pboit mo
3aJJaHHOM BTOPOM TOYKH Ha BTOPOM TPYOHOM DJIEMEHTE.

B coenunenny TpyOHBIX M3€HA, KOTa MEPBhIA TPOKCUMANIBHEIN KOHEL] C
Hapy>KHOM pe3p00il MepBOro TpyOHOro 3TeMEeHTa CBHHYEH C IIEPBEIM KOHIIOM
My(Tel, ¥ BTOpOH INPOKCHMAJbHBIA KOHEI| C HapyXHOM pe3n6oil BTOpPOro
TpyOHOro 3/1€eMEHTa CBUHYEH CO BTOPHIM KOHIIOM MY(THI, IIPH 3TOM KaXI0€
CBUHYEHHOE COEIHMHEHHE BBINIOJIHEHO C PEKOMEHJIOBAaHHBIM OINTHUMAJILHBIM
KPYTSIIMM MOMEHTOM CBHMHYMBAHHSA, PACCTOSHHE D MeXAy MOBEPXHOCTHIO
IIEPBOT0 TPOKCHMAJILHOIO KOHIIA C HApYXHOM pe3b60i ¥ MOBEPXHOCTHIO BTOPOTO

NPOKCUMAJIBHOTO KOHIIA C HapyXHOH pe3nboit cocraBnser or 0 go 10




MUJUIUMETPOB, U Korja paccrosHue D paBHO 0 MUIIIMMETPOB, CYIIECTBYET
KOHTAaKT MEXy NOBEPXHOCTBIO IIEPBOTO IPOKCUMAJILHOIO KOHIA C HAapyXHOM
pe3pboif M IMOBEPXHOCTBIO BTOPOTO IMPOKCHMANbHOIO KOHLA C HapyXHOH
pe3b00ii, HO HET 0OceBOM MHTEPQEPEHIIUH.

Bo BTOpOM acriekre HacTosllero u3o0peTeHus, Ko3QouieHT kiuHa We
HEIpEePbIBHOW NEPBOM BHYTPEHHEH KIMHOBUAHON pe3b0bl, HEMIPEPBIBHON BTOPOi
BHYTPEHHEH KIMHOBUAHOW pe3b0bl, HENpPEphIBHOW IEepBOH compsAracMoin
BHEIIHEH KIIMHOBUIHON pe3b0bl U HENPEPBIBHOM BTOPO CONpAraeMoil BHEIIHEH
KJIMHOBUAHOM pe3b0bl MeHbIIe 3HaueHus 2,0, ¥ B KoTopoM We ONpenensioT Kak
COOTHOILIEHUE nepBoi mupuHb! (W) Haubosee MMPOKOi KIMHOBUIHOM pe3bOHl,
NoJeJIeHHOM Ha BTopyto mupuHy (W3) Haubosee y3k0oil KIMHOBUIHOM pe3nObI.

B TpeTheM acriekTe HacTOAMEr0 U300pETEHHS, B CBUHUEHHOM COCAUHEHHUH
TpyOHBIX H3nenuil ko3 duuueHt kimHa We coctasnset ot 1,3 1o 1,9.

B 4yeTBEpTOM acmexTe HACTOAMIEr0 U300pETEeHUs CBUHYEHHOE COECIUHEHUE
TPyOHBIX M3[CNUN BBIIOJHEHO TakuM o0pa3oM, UYTO MpH MPUIOKEHHH
YPE3MEPHOTO KpPYTAILIEr0 MOMEHTa K CBUHYEHHOMY COEIUHEHUIO TPYOHBIX
U3JEIIUI BO BpeMsl YCTAHOBKM CBMHYEHHOI'O COECIUHEHHUS TPYOHBIX M3JENUN B
CTBOJIE CKB@XHHBI IIyTEM BpAIlCHUs KOJIOHHEI, COCTOSAIIE M3 MHOXECTBa
B3aMMOCBSI3aHHBIX COEAVHEHHI TpYOHBIX H3JeNUl, YKa3aHHBIH 4Ype3MepHBIA
KpYTALIMA MOMEHT IIPUBOAUT K HUHTEP(PEPEHLHOHHOMY KOHTaKTy MEXIY
MIOBEPXHOCTBIO IIEPBOT0 IIPOKCHMAIBHOTO KOHLA C HapyXHOH pe3pboit u
[IOBEPXHOCTBIO BTOPOrO INPOKCUMAIILHOIO KOHI@ C HapyXHOHM pe3bboi
CBHHYEHHOI'0 COEANHEHHUS TPYOHBIX U3ACIIUMA.

B cooTBeTCTBMM C NATBIM acleKTOM HAaCTOALIEr0 H300peTeHus,
MHTEp(QEpEHIIUOHHBINA KOHTAKT MEX]Y ITOBEPXHOCTHIO IIEPBOTO MPOKCUMATTEHOTO
KOHIIa ¢ Hapy>XHOH pe3b00H U MOBEPXHOCTHIO BTOPOI0 MPOKCUMAIBHOrO KOHIIA C
Hapy>XHOW pe3b00il nepenaeT 0CeBYI0 Harpy3Ky 4epe3 CBUHYEHHOE COCAHMHEHHE

TPYOHBIX U3AEIHM.




B mrectom acrexre HacTOSIIEro H300peTeHHs, CBUHYEHHOE COECAMHEHHE
TpyOHBIX H3IENHH uMeeT nepérpyaotmyxo CIIOCOOHOCTh 10 4Ype3MEpHOMY
KpyTaiueMy MOMeHTY B auanasoHe 150%-250% or onTtumanbHOro KpyTSIIero
MOMEHTAa CBUHYMBAHUS.

B cooTBeTcTBHM C cCeOBMBIM aclEeKTOM HAaCTOSINEro H300peTeHwus,
HeIpephIBHAsA TI€pBas U HEIPEPRIBHAs BTOPasi BHYTPEHHSIS KIIMHOBUHAs pe3b0a,
pacnojioXeHHple B MydTe, HempephlBHas IepBas compsAraeMas BHELIHAA
KIMHOBHIHAsA pe3bba, pacroyioKeHHas Ha IepBOM TPYOHOM JJIEMEHTE, U
HEINpephIBHAas  BTOpas  CcoIpsAraeMas BHEIUHSAS  KJIMHOBHJAHAS  pe3n0da,
pacrnonoXeHHass Ha BTOPOM TpYOHOM DJJIeMeHTe, IPEACTaBIAIOT Coboi
KIMHOBHIHYIO pe3b0y B BHJIE JIACTOUKHHA XBOCTA.

B COOTBETCTBMM C BOCHMBIM AacCIIEKTOM HACTOSIIEro H300peTeHws,
HenpepbIBHAas  I€pBasg  CompsAraeMas BHEIIHAS  KJIMHOBHUAHAsA  pe3b0a,
pacnojioXKeHHas Ha IEpPBOM TpPYOHOM »3J€MEHTe, U HeIlpephIBHAs BTOpas
compsiraeMasi BHEIIHSS KIMHOBHJHAs pe3bba, pacroioXeHHas Ha BTOPOM
TpyOHOM 3JIEMEHTE, ABIAIOTCSA CXOMSLIEH KIIMHOBUAHOM pe3b0OH.

B COOTBETCTBHH C JEBATHIM aclIEKTOM HACTOSLIEr0 U300pETEHHS, 3a/jaHHas
nepBas TOYKAa Ha IIEPBOM TPYOHOM 3IIEMEHTE OIpelelieHa MEPBOM TOYKOM
CXOXXIEHHS HENPEPBIBHOM NEPBOM CONpSAraeMoi BHEIHEN KIMHOBUIHOM pe3b0bI
Ha IMEepBOM HApyXHOW IMOBEPXHOCTU IEepBOro TpyOHOro 3JIeMeHTa, a 3aJaHHas
BTOpas TOYKa Ha BTOPOM TpPyOHOM DJJIEMEHTE ONIpeleeHa BTOPOM TOYKOMN
CXOXKJCHHUSA HEMIPEPHIBHON BTOPOi CONpAraeMoil BHEIHEN KIMHOBUAHOMN Pe3LObI
Ha BTOPOM Hapy>HOM ITIOBEPXHOCTH BTOPOTO TPYOHOr0 3JIEMEHTA.

B COOTBETCTBHHM C AECATHIM aclEKTOM HACTOSIIEr0 H300peTeHwsl, EPBhIi
CPeIHHH JaMaMeTp KOHyCa HENPEPBIBHONH IIepBOH COIMpATaeMoi BHEIIHEH
KJIMHOBUIHON pe3b0kl MepecekaeT NepBuli HapyxHbIH quaMetp (OD) mepsoro
TpYOHOTO 371EMEHTa B IIEPBOH TOYKE CXOXIEHHs, U BTOPOM CpemHuil quamerp

KOHyCa BTOpDOH CONIpsraeMoi BHEIIHeH KIMHOBHIHON pe3s0Bl IMepeceKaeT




BTOPO# HapykHbIil quameTtp (OD) BToporo TpyOHOro 3J1€eMEHTa BO BTOPOH TOYKE
CXOXACHHUS.

B COOTBETCTBHH C OJMHHAALATHIM aCIeKTOM HACTOSILEro H300peTeHus,
HeNpephIBHAs TepBas compsracMas BHEIIHSAA KIMHOBUAHAs pe3pba IepBoro
TpyOHOTO »3J€MEHTa CBHHYEHa B HEMNPEPHIBHYIO INEPBYI0 BHYTPEHHIOIO
KJIHHOBUIHYIO pe3n0y My(ThI, 1 HElpephIBHAs BTOpas colpsraeMas BHEIUHSA
KJIHHOBHUIHAsA pe3bba BTOpOro TpyOHOro 3J1€MEHTa CBUHYEHA B HENPEPHIBHYIO
BTOPYIO BHYTPEHHIOIO KIMHOBUIHYIO pe3b0y MydTHI.

B CooTBEeTCTBMM ¢ JBEHAOUATHIM acCleKTOM HACTOAIMIEro H300peTeHus,
PEKOMEHJYEeMbId ONTHUMAJbHBIM KpYTAIIMA MOMEHT CBHHYMBAHHA IIpU
COCAMHEHUU TPYOHBIX W3JENMN CO3MAIOT TOJBKO IPY ITOMOIIM HENPEPHIBHOM
TIepBOf HapyXXHOM KIMHOBHUIHON pe3bObI, COMPSATaoLIEiics ¢ HENpephIBHOU
NepBOi BHyTpeHHEN KIMHOBUIHON pe3b00ii, ¥ HEMpepbIBHON BTOPOM BHELIHEH
KJIMHOBHAHOHN pe3b0oii, compsraronieiicss ¢ HenpepbsIBHON BTOPOW BHYTpPEHHEH
KJIIMHOBUIHOH pe3bOOoH.

B COOTBETCTBMM ¢ TPHUHAALATHIM aclleKTOM HACTOAIIEro Hu300peTeHwus,
COeOUHEHHE TPYOHBIX H3JENUN BHINONHEHO 0€3 3aIUIeYMKOB IS TNepeladu
KpYTSALIEr0o MOMEHTa.

B COOTBETCTBHMHU ¢ HETBIPHAAUATHIM aCIEKTOM HACTOSIIEro M300peTeHwHs,
3ajlaHHas  TepBas TOYKA HEMpPEpBIBHONM IIEpBOM compsraeMoif BHeIIHeit
KJIMHOBUAHOH pe3b0Bl pacroyioKeHa Ha IIEPBOM TPYOHOM DIIEMEHTE MEXAY
MEePBBIM JUCTAIBHBIM KOHIIOM C Hapy>XHOU pe3p00il U MOBEPXHOCTHIO IIEPBOIO
IPOKCUMAJILHOTO KOHIla C HapyXHOHW pe3n0ol, M 3ajaHHas BTOpas TOYKa
HEeNpepBIBHOW BTOPOH  CcOMpsAraeMoil HapyXHOH KIMHOBHIHOH pe3bObl
pacriojio)keHa Ha BTOPOM TpYOHOM »3JIeMEHTE MEXIY BTOPBIM AHCTAIBHBIM
KOHI[OM C Hapy>HOH pe3s00i 1 BTOPHIM INPOKCHMAJIBHBIM KOHIIOM C HapyXHOH
pe3bboit (B YaCTHOCTH, MOBEPXHOCTBHIO BTOPOTO NPOKCHMAJILHOIO KOHIA C

HapyXHOU pe3p0oit).



B coorBeTcTBMH C ISATHafUATHIM aCIEKTOM HACTOAWIETO H300peTeHHs,
KOT/ia NIepBhIA MPOKCHMAJIBHBIM KOHEI] ¢ Hapy>XHo# pe3bboii mepsoro Tpy6HOro
3JIeMEHTa BBUHYEH B NEPBBIA KOHEI My(ThI, BTOPOW MPOKCHUMAIBHEIN KOHEIl ¢
Hapy>XHOH pe3rboil BTOpPOro TpyOHOro 3neMeHTa BBUHYEH BO BTOPOI KOHEN
My(}Tbl, ¥ TpH 3TOM KaXIO€ CBHHYEHHOE COEIMHEHHE BEHINOJHEHO C
PEKOMEH/I0BAaHHBIM ONTHUMAaJbHBIM KpPYTSIIMM MOMEHTOM CBHHYHBAHHUA, a
paccrosane D TpyGHOro aneMeHTa MeXIy IOBEPXHOCTBIO IEPBOTO
NIPOKCHMAJIbHOTO KOHLIA C HapyXHOH pe3b0oil W IOBEPXHOCTHIO BTOPOTO
IIPOKCUMAJILHOTO KOHIIA C HapyXHOM pe3pboit cocraBiser or 1 mo 10
MHJLTUMETPOB.

B COOTBETCTBUHM C IIECTHAALATHIM acCIEKTOM HACTOSIIEro M3o0peTeHus,
cnoco® OypeHHs OTKIOHEHHOTO CTBOJIA CKBaXKMHBI, HMEIOLIETO BEPXHIOK
BEPTHKAJIbHYIO 4acTb, M30THYTYIO IIEPEXOIHYIO YacTh M 3aKaHYHBAIOLIErOCs
FOPHU30HTAJILHOM 4acThlO, KOTOPHIN COAEPXKUT 3TAIIbl: BBINOJHAIOT CBUHYEHHOE
COeMHEHHE Mo JI0O0My M3 YKa3aHHBIX BBIIIE acCleKTOB H300peTeHuUs;
YCTaHAB/IMBAIOT KOJIOHHY, COCTOSILIYIO W3 B3aMMOCBSA3aHHBIX COEOUHEHMMH
TPYOHBIX U3/I€MH B CTBOJIE CKBAXKHMHBI; IPUKIIAABIBAIOT YpE3MEPHBIN KDY TALIMIMA
MOMEHT K, [0 MEHBIUEH Mepe, OJHOMY CBHHYEHHOMY COEIMHEHHIO TPYOHBIX
U3JIeJIMi C TIOMOILBIO TOBOPOTA KOJOHHBI JUIs NIepeMeIleHHs 10 MEHBIIEH Mepe
OJHOTO COEAWHEHHs TPYOHBIX M3JENHH I10 CTBOJY CKBAXHHEBI, NPH 3ITOM
NIPUJIOKEHHE YPE3MEPHOrO KpPYTAIIEro MOMEHTa IPHUBOOUT K B3aUMHOMY
KOHTAKTy MEXY IOBEPXHOCTBIO MIEPBOTO IPOKCHMAJIBHOIO KOHIIA C HAPYKHOM
pe3b00i ¥ TOBEPXHOCTHIO BTOPOTO NPOKCHMAIIBHOTO KOHIIA ¢ HApYXHOU pe3n0oi
10 MEHBIIEH Mepe OXHOTO COEUHEHNA TPYOHBIX U3ETIHiA.

B COOTBETCTBMM C CEMHAUATBIM acleKTOM HAaCTOSIIEr0 HM300peTeHus,
YpE3MEPHBIN KPYTAIIUH MOMEHT IPUJIAraroT, KOT/a o MeHbUIEH Mepe OJHO WK
HECKOJIBKO CBMHYEHHBIX COCAMHEHMH TPYOHBIX HM3Menuil NMepeMellaloT yepes

FOPH30HTAJIBHYIO HaCTh CTBOJIa CKBAXXHUHBEI ITPH ITOBOPOTE.




B cooTBeTCTBMM ¢ BOCEMHAUATBIM aCIEKTOM HACTOSILIEro M300peTeHMs,
MHTEepEPEHIIMOHHBIA KOHTAKT MEX]Ty TIOBEPXHOCTBIO IEPBOT0 MPOKCHUMAJIEHOTO
KOHIIa C Hapy>XHOM pe3s00# ¥ NOBEPXHOCTHIO BTOPOT0 MPOKCUMAJIBHOIO KOHIIA C
Hapy)XHO! pe3n00ii mepeaaeT 0CeBYIO Harpy3Ky 4epes [0 MEHbBIIEH Mepe OIHO
COoeJIMHEHNE TPyOHBIX U3IETHUil.

B COOTBETCTBHHM C HEKOTOPBIMHM acCIEKTaMU HacCTOSILEro H300peTeHus,
CBUHYEHHOE COEIMHEHUE TPYOHBIX H3JENHUH BBINOJHEHO € BO3MOXXHOCTBHIO
[IEpBOHAYAJIPHOIO HAaBHHYMBAHUSA Ha IIEPBBI IPOKCHMAJBHBIN KOHEI C
Hapy>XHOU pe3pboil mepBoro TpyOHOTo 3JeMeHTa, KOTOpPbI HaBUHYMBAKOT Ha
NEepBBIA KOHELl My(Thl, U Ha BTOPOH INPOKCHUMAaJbHBIA KOHEI] C HapyXHO
pe3bboii BToporo TpyOHOTo 31eMeHTa, KOTOPBI HaBUHYMBAIOT Ha BTOPOH KOHEI]
My(®Thl, KaXIObIH H3 KOTOpPBIX CBHHYMBAIOT C 3aJaHHBIM OINTHMAJILHBIM
KpYTSIIIMM MOMEHTOM CBHHYHBaHMs, BCIIEACTBHE 4ero paccrosHue D BHyTpu
NIPOJOJIBLHOrO COEAUHUTEIBHOIO OTBEPCTHUS, U3MEPEHHOE MEXAY IOBEPXHOCTHIO
IIEPBOr0 IIPOKCHMAJIBHOTO KOHIIA C HapyXHOMH pe3b00it U MOBEPXHOCTHIO BTOPOTO
NIPOKCUMAJIBHOTO KOHLIA C Hapy>XHO! pe3b0oii, HaxoauTcs B quamnasoHe oT 0 g0
10 MHUIMMETPOB, U IIPU 3TOM, €CiU paccTosiHue D = 0, CymecTByeT KOHTaKT
MEX]ly ITOBEPXHOCTEIO [IEPBOro NPOKCUMAILHOTO KOHIA C HAPY>KHOU pe3pboit u
MIOBEPXHOCTHIO BTOPOI'0 NMPOKCUMAJIBHOIO KOHIIA C HapyXHOU pe3pboi, HO HET
OCEBOM Harpy3KH, IepeaBacMoi yepe3 JaHHBIA KOHTAKT.

B cooTBercTBMM ¢ HEKOTOPBIMH acleKTaMH HAaCTOSIIEro H300peTeHus,
crioco6 pa3beMHOr0 COCAUHEHUS TPYOHBIX W3AEIHM COAEPKUT OTAIlbL:
BBMHYHMBAIOT IEPBBIA IPOKCHMAIBHBEIA KOHEL C Hapy>XHOH pe3pboil mepBoro
TpyOHOTrO 31IEeMEHTa B EPBBIA KOHELl My()THI U BTOPOH IPOKCHMAJILHBIM KOHEI! C
HapyxXHO# pe3p00il BTOporo TpyOHOTO 3/I€MEHTa BO BTOpPOU KOHelw MYQTHI ¢
3aIaHHBIM ONTUMAJILHEIM KPYTAIIUM MOMEHTOM, BCIEACTBUE Yero paccrosinue D
BHYTpPHM TIPOAOJIBHOTO OTBEPCTUS MY(PTBHI MEXIy ITOBEPXHOCTBIO IIEPBOIo
IIPOKCHMAJIBHOTO KOHIIAa C HapyXHOH pe3b0oil M NOBEPXHOCTHIO BTOPOIO

IPOKCHMaJILHOTO KOHIIa C Hapy>KHOU pe3bboii HaxonuTces B AuanaszoHe ot 0 1o 10




MUJUTUMETPOB, U eciau paccrosHue D = 0, cymecTByeT KOHTakT MEXIY
TIOBEPXHOCTBIO IEPBOT0 IPOKCHUMAJIBbHOIO KOHLIA C HapyXHOH pe3pboil H
TIOBEPXHOCTHIO BTOPOTO INPOKCHMAIBHOrO KOHIIA ¢ HapyXXHOH pe3pboil, HO
OTCYTCTBYET OCeBas Harpy3ka, IepejaBaeMas 4Yepe3 YyKasaHHBI KOHTaKT;
YCTAaHABJIMBAIOT KOJIOHHY, COCTOSILYI0O M3 B3aUMOCBSA3aHHBIX COEIUHEHHH
TpYOHBIX M3HENHH, B CTBOJIE CKBOXUHBI; U ITOBOPAYMBAIOT KOJIIOHHY B CTBOJE
CKBaXXHHBI U, TAKUM 00pa3oM, NMPUKIAABIBAIOT YPE3MEPHBIA KPYTAIUNA MOMEHT
M0 MEeHbIIed Mepe K OAHOMY CBUHYEHHOMY COEIUHEHMIO TPYyOHBIX M3JeNUi B
KOJIOHHE, IpH O3TOM YKa3aHHBIA YpE3MEpPHBIM KpYTAIMIMHA MOMEHT CO3AaeT
WHTEep()EPEHIIMOHHBINA KOHTAKT MEXKY NOBEPXHOCTBIO IEPBOT0 IPOKCUMAIIBHOT'O
KOHIIa ¢ Hapy>XHOH pe3b00i1 ¥ TOBEPXHOCTHIO BTOPOr0 MPOKCUMAJIBHOTO KOHLIA C
Hapy>XHOH pe3pboii, B koTopoM paccrosiHue D < 0.
ITepeuens puryp yeprexei

Jleranu opHoro winu Oojlee BapuUaHTOB peanu3aluu HU300peTeHus
IpUBEIEHBI Ha MpUiaraeMbIX GuUrypax.

Ha @ur. 1 mnokasaHo NONEpeYHOE CEYECHHWE CBUHYEHHOIO COCAUHEHUS
TpyOHBIX U37eTUH B COOTBETCTBUH C HACTOSIIIUM U300peTEHUEM.

Ha ®wur. 1A mnoka3zaHo YBEIWYEHHOE IONEPEYHOE CEUYEHHE Y4JacTKa
COeIMHEHUs TPYOHBIX M3AeNUil, nokazaHHOro Ha Qur. 1.

Ha ®ur. 1B nmokaszano yBenndeHHOE [TONEPEYHOE CEYSHHE yJacTKa IIo (ur.
1 A, mokassIBaroIee MUPHUHY rpebHs (8epuunst), Wic, B KIMHOBHIHOH pe3nle B
BUJI€ JTaCTOYKMHA XBOCTa M IIMUPHUHY KOpHSA (8nadunwvt), Wrr, B KIMHOBHUIHOMN
pe3b0e B BHE JJACTOYKHHA XBOCTa COeIUHEHHUS TPYOHBIX H3ENHH, II0Ka3aHHOTO
Ha Qwr. 1.

Ha ®ur. 2A mokasaHa cxema, WUIIOCTpUpyoomas 3azop D > 0 Mexnay
KOHII[aMH C Hapy>XHOW pe3p0oi Imociie CBUHYMBAHUS COEIUHEHHS TPYyOHBIX
U3aenui, mokazaHHoro Ha @ur. 1.

Ha ®wur. 2B mnokazaHa cxeMa, MOKa3bIBalolias HHTEp(EpEeHIIMOHHBIH

KOHTakT D < 0 KOHIIOB ¢ Hapy>XHOii pe3p00it CBHHUEHHOr0 COEMHEHHUS TPYOHBIX




u3genuit, nokasagHoro Ha dur. 2A, nocie NOCIeAYOUEro NOMOTHUTEIBHOTO
3aBUHYMBAHUA COEIMHEHHS, TI0C/IE TOTO, KaK CBMHYEHHOE COSMHEHHUE TPYOHBIX
U3JEJIWH 3aITyIIeHO B UCIIOJIb30BaHUE B CTBOJIE CKBa)XHUHBI.

Ha ®ur. 3A nokasaHa cXeMma, WLIIOCTpUpYomas pe3pdy ¢ BBHICOKMM
OTHOIIEHHEM KITHHA WR ¥ BBICOKHM K03¢duieHToM KinHa We.

Ha ®wur. 3B mnokasaHa cXema, HWUIFOCTpUpYIoIas pe3ply ¢ HU3KUM
OTHOILEHHEM KiIHMHA WR ¥ HU3KUM K03 uuueHToM kiuHa We.

Ha ®ur. 4 nokasaHa cxema, WUIOCTPUPYIOIIAass OTKJIOHEHHBIH CTBOJ
CKBa)XHHBI, WMEIOIIMIA BEPTUKAIBHYI0 W TOPH30HTAIBHYIO YacTH CTBOJA
CKBA)XHHBI C KOJIOHHOM, COCTOSINEH W3 CBHHYCHHBIX COEGAMHEHMH TPyOHBIX
U3enuii, moKa3aHHbIX HAa @ur. 1, BBEAEHHON B CTBOJI CKBaXXUHBI.

Ha ®ur. 5 nokasaHo rpaduyeckoe H300pakeHHE KPYTAIIEr0O MOMEHTA
CBUHUYEHHOI'O COEUHEHHS B CPaBHEHUH C 000pOTaMy CBUHUYEHHOI'O COEIUHEHHUS
B COOTBETCTBHH C MU3BECTHBIM YPOBHEM TE€XHUKU U CBUHUYEHHOTO COEAMHEHHUS
TPpYOHBIX U3JENIUH, T0Ka3aHHOro Ha Pur. 1.

Ha ®ur. 6 mnokasaHo rpaduyeckoe H300paK€HHE OKOHYATEIHHOIO
KPYTAILIET0O  MOMEHTa CBUHYEHHOTO  COEIMHEHHA B  CpPaBHCHHH C
OKOHYATENLHEIMH 000POTAMUA CBUHYEHHOTO COEMHEHMS, TOKa3aHHOro Ha Pwur.
1, ¢ KOHTAKTOM MEXIY KOHLIAMH C HapYXXHOH pe3n0oii.

Ha ®ur. 7 1moka3aHo rpadudeckoe H300paXeHHE OKOHYATEILHOTO
KPYTALIEr0  MOMEHTa  CBHHYEHHOIO  COEIMHEHHS B  CpaBHCHMH C
OKOHYATENbHEIMA 000POTaMK CBUHYEHHOTI'O COSAMHEHUS, TOKa3aHHOro Ha dwur.
1, 6e3 KOHTaKTa MEeXAY KOHIIaMHU C HapyXHOH pe3b00i.

CBeaeHus, NOATBEP/KAAIOLIHE BO3MOXKHOCTh OCYIteCTBICHHS H300peTeHus

OnpezeneHHbIE TEPMUHBI B HACTOSIIEH 3asBKE UCIIOIb30BAHbI B 3HAYECHUAX,
0OBIYHO MOAPa3yMEBAaEMBIX B OTpPacid IPOM3BOACTBA TPYOHBIX W3JENHM, B
YaCcTHOCTH, KOTJa TPYOHBIE M3JeNUs ¢ pe3b0oH COEIMHEHEI B BEPTHKAJIbHOM
TIOJIO)KEHUH BIOJb MX leHTpanbHOM ocu 28 (cm. Pur.l1A), Hampumep, IpH

CBHHYHUBaHHM KOJIOHHBI pr6HBIX 15631 (150, @IN S OIlyCKaHHs1 B CTBOJI CKBaXXHHBI.
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OGbLIYHO B COEOWHEHMH «INTHIPh-THE3NO» TPYOHBIX M3RenUi C pe3pboi
IITHIPEBOM KOMIIOHEHT COCI[I/IHCHI/ISI 0603HauaeTCs KaKk «KOHEL C HapyXHOH
pe3np00oii», a rHe3M0BOM KOMIIOHEHT HA3bIBACTCS «My(TOBBIMY» 3IEMEHTOM HIH
«MydTOit».

Kacareneno ®ur. 1 u 1A, Hactosmee H300pETEHHE OTHOCHTCI K
CBUHYEHHOMY coeuHeHH0 100 TpyGHBIX M3/ieNHil, B KOTOPOM MEPBBIA TPYOHBIA
37eMeHT 11 MMeeT mepBBIM IucTanbHbIA KoHel 18 ¢ HapyxHOH pe3pOod H
TepBBIf MPOKCHMANBHBIA KoHel 12 ¢ HapyXHOH pe3n0oH, a BTopodt TpyOHBIH
37eMeHT 15 uMeeT BTOpOi AUCTANBHBIN KOHEL 19 ¢ HapyXHOH pe3s00i 1 BTOPOi
IIPOKCUMAJIbHBIN KOHEL[ 16 ¢ HapyXHOW pe3bOoH, KOTOpble COEAUHEHBI JPYT C
JPyrOM ¢ TIOMOLIBIO TpyOHOTO MydTOBOrO 31eMeHTa («My(TB») 20, UMEIOLIEro
TepBbIA KOHel| 22 C MEPBOii MOBEPXHOCTRIO 23 M BTOPOH KOHel 24 C BTOpO#
TIOBEPXHOCTHIO 25. MydTa 20 COIEpKHUT NEPBYI0 BHYTPEHHIOIO KJIWHOBUIHYIO
pe3b0y 33 ¥ BTOPYI0 BHYTPEHHIOI KIMHOBHAHYIO p;e356y 34. IlepsBslit TpyOHBII
3JIEMEHT COAEPKHUT MEPBYIO CONPraeMyl0 BHEITHIOK KIMHOBHIHYIO pe3ndy 31,
U BTOPO TPYOHBIM SJEMEHT COJAEPXKHUT BTOPYIO COIPATaEMyH0 HapyXHYIO
KJIUHOBHIHYIO pe3ndy 32.

Hcnons3yeMble B HacTOsIIEH 3asBKE TEPMHHBI «CBHHYHBAHHME» WM
«CBUHYEHHBIM» OTHOCATCH K TpOleAype BBEAEHHUS NEPBOro IIPOKCHMAJILHOTO
KOHLA 12 ¢ HapyXHO¥ pe3p0oil mepBoro TpyOHOro smemeHrta 11 u BTrOpOro
IIPOKCUMAJILHOTO KOHLA 16 ¢ HapyxHO# pe3b60ii BTroporo TpyOHOTro ajeMeHTa 15
¢ MydToit 20 ¥ UX 3aLeIUICHUs] ¥ CBUHYMBAaHHA JJIEMEHTOB BMECTE C IOBOPOTOM
IS TOJydeHHs «CBUH4YeHHoro coeauHeHus» 100. Kpome Ttoro, TepMuH
«BBIOpaHHOE CBMHYMBAHKHE)» OTHOCUTCS K CBUHYMBAHHUIO DJIEMEHTA C HApYXKHOH
pe3n00oit 1 MyQTHI BMeCTe ¢ HEOOXOAMMOM BETHYUHOM KPYTALIET0 MOMEHTa I
Ha OCHOBE OTHOCHUTEILHOI'O IIOJIOKEHUS (OCEBOTO. MIIM OKPYXHOI0) 3JIEMEHTA €
Hapy>XHOU pe3b00ii OTHOCHTENBHO MY(QTEI I IIOJyYEHUS «CBUHYEHHOrO

coeaqunenus» 100.
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KpoMme Toro, TEpMHIH «IIOBEPXHOCTH 23, 25 KOHIA My(TEI» 03HAYaeT KOHEL|
sneMeHTa My(QThbl, OOpalleHHOr0 KHAapyXH OT pe3b0bl KOHIA My(TEI, TEPMUH
«mepBas TOBEPXHOCTh 13 NPOKCHMAIBHOTO KOHIA C HapyXHOH pe3n0oi»
03HauaeT oOpalleHHbIN KHAapy KK KaGelbHbIH HAKOHEUHHK 3JIeMEHTa 12 KoHIa ¢
HapyXHOM pe3p00i, U TEpPMHUH «BTOpPas MOBEPXHOCTH 17 MPOKCHMAIIBHOTO KOHIA
C HapyXHOU pe3b00ii» 03HaYaeT 0OpalIeHHBIH KHapY KU KaOeJIbHbIA HAKOHEYHHK
anemeHTa 16 KOHIA ¢ HapyXHON pe3rboil. Takum 0Opa3oM, pH CBHHYMBAHUH
COEJUHEHHs TIEPBYIO IMOBEPXHOCTh 13 NMPOKCHMAanbHOIO KOHIIA C HapyXKHOW
pe3b60it BCTaBNISIOT («BBOAATY) BIOJE IIOBEPXHOCTH 23 MEpBOro KOHLA My(TE,
¥ BTOPYIO MOBEPXHOCTh 17 IPOKCHMMAaNbHOrO KOHIA BCTaBIAIOT («BBOJAT)
B/I0JIb [TOBEPXHOCTH 25 BTOPOro KOHIA My(TH! B MPOJAOJILHOE COCAMHUTENBHOE
otBepcTHe 29 yepes MydTy 20.

KacarenpHo reomerpuu pe3pObl, mnokazaHHod Ha @ur. 1A, TepMHH
«OTIOpHAs CTOpOHa» 36 0003HayaeT MOBEPXHOCTh OOKOBOI CTEHKH pPe3bOBbl,
o0pallleHHYI0 K BHEIIHEMY KOHIy COOTBETCTBYIOILEI'O 3JIEMEHTA C HapyXHOM
pe3p0oii Ui My(TOBOrO 3JIeMEeHTa, Ha KOTOPOM BBINIOJHEHA pe3bba U KOTOPBIHA
CIIY)HUT OTOpOo# 1is Beca (TO €CThb, YCHIIUS PacTSIKCHUS) HIDKHETOo TpyOHOro
9JIEMEHTA, MOBEIIIEHHOT0 B CTBOJIE CKBXXHUHBI. AHAJIOrMYHBIM 00pa3oM, TEpMUH
«3aKjafiHas CTopoHa» 38 o06o3HayaeT MOBEPXHOCTh GOKOBOH CTEHKH pE3BOBI,
oOpallleHHYI0 K BHELIHEMY KOHIy COOTBETCTBYIOLLEI'O 3JIEMEHTA C HapyXHOH
pe3b00i WITH MyQTOBOTrO JIEMEHTA U CIIYXKAILy0 ONIOPOH IJIsl CHII, COKMMAIOILUX
COeIUHEHHUs IPYT K APYTY, HapuMep, AJI Beca BEpXHEro TpyOHOTro aj1ieMeHTa BO
BpeMs MEPBOHAYAIHHOIO CBHHYMBAHMS COEIUHECHMS WM, HAllpUMED, YCHIIHS,
IpUJIaraeMoro AJisi BAABJIHMBaHUS HWXKHET0 TPYOHOro 3yeMeHTa B JHO OypoBoi
CKBa)XHHBI (TO €CTh, CHJIBI CXKaTHSA).

OG6BIYHO KCTIONB3YETCS TUI pe3n00BOro COeIMHEHU KIMHOBUHAS pe3nba.
KacateneHo @ur. 1A, 1B, 3A u 3B, B «KIMHOBHIHBIX THIIaX pPe3bOBI»,
HE3aBHUCHMO OT KOHKpPETHOro THIIA, yBeluuuBaercsd IuupuHa Wi, W, B

IPOTHBOIOJIOKHBIX HAaINpaBICHUSAX Ha JJIEeMEHTE C HapyXHOH pe3bboil H
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aneMente Mydrel. Kacarensno @ur. 1, Temn m3menenus mupunbl Wi, W2
pe3nGbl  BIOJL COEJHHEHHs] ONpeJdeJsieTcs MepeMeHHOi, O00bLIHO
Ha3bIBaeMOil OTHOWIEHHEe KJAMHA, WR. [Ipy UCnoNb30BaHUH B HACTOAIIEM
pellleHHH OTHOLIeHHs KiIuHa WR, KOTOpOE XOTS TEXHUYECKH U HE SBIAETCA
OTHOIIEHUEM, OTHOCHTCH K PAa3HOCTH MEXKAY 3aKJIaAHOH CTOPOHOH M
ONMOPHOIH CTOPOHOH, BCJAEACTBHE 4Yero MPOMCXOAHT H3MeHeHHe IHPHHBI
pe3bObI BIOIL coequHenns. KacaTensHO KIMHOBHIHON pe3bObl, TOKa3aHHOH Ha
dur. 3A u 3B, BcleAcTBHE pa3IMYHBIX OTHOIIEHMH KIMHA WR BO3HHKHYT
pasnuuHble K03¢h¢uiueHTsl kiuHa We (We onpenensiercs Kxak OTHOLIEHHe
Wi/W32, rae W1 — HanOoJbinas HPUHA pe3blObl, H W2 — HaHMEHbIIAs
wkpuHa pe3b6bl). Ha @ur. 3A nokasan BeICOKUH Koa(uuueHt kiauHa We =
W1/W,. Kak npasuiio, pe3bba ¢ BEICOKUM W, UMeeT BbIcokHMit W, B pe3bba ¢
BBICOKMM Wg umeeT Boicokuit We. Ha @wur. 3B noxaszan Hu3kui Ko3QuuueHT
xiauHa We = W1/W,. Kak npasuio, pe3sba ¢ Huzkum W, nMeeT HU3KUHA Wg, a
pe3nba ¢ HuzkuM Wr umeeT Huskuii We. KimmHOBHIHBIE BHIBI pe3b0bI IIUPOKO
packpeiTel B atente CILIA Ne RE 30,647, BeinanHoM Ha uMs biioys, B maTeHTe
CILIA Ne RE 34,467, seiianHoM Ha ums Pusc, B natenTe CILIA Ne 4,703,954,
BoIganHOM Ha uMs OpTiodd u B matente CIIA Ne 5,454,605, BbIjaHHOM Ha MMs
MOTT, ¥ KaXIbli U3 HUX BKJIIOYEH B HACTOSAIIEE ONTMCaHUE TOCPENCTBOM CChIIKH.

ITpoduns pe3sObl B BHE JIACTOYKMHOro XBocTta: cM. Pur. 1B. ®opma
KIMHOBHIHOM pe3bObl, B KOTOpO# mmpuHa rpe6Hsa 3ybna Wrc IIMpe MIMPHHBI
WrRr 3y01LI0B, II03TOMY MOXHO TaKXKe CKa3aTh, 4TO 00¢ GOKOBBIE ITOBEPXHOCTH,
OTIOpHAsA U 3aKJajHasi, ABJAIOTCS OTPULATEILHBIMH.

Cxonsamias pe3bba: y4acTOK Ha KOHIle pe3b0OBOH HacTH B pPe3bOOBOM
COE[IMHEHHUH, Ha KOTOPOM pe3nba He MMeeT IOJHYIO ITyOMHY, HO BO3HHKAeT
TIepexo] MEXAy MOJHOCTBIO ChHOPMHPOBaHHOH pe3s00i M KOpImycoMm TpPYOBL
TeopeTuyecky, TOYKA CXOXAEGHUS — 9TO TOYKA, B KOTOPOH KOHUYECKUN JHAMETP

1ara pe3s0bl epecekaeTt HapyKHbIH quameTp Tpy6st (OD).
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Kpome Toro, B orHomennu @Pur. 1 m 1A, «mar» pe3pOsl O3HAYaeT
i depeHIManbHOe  PacCTOSIHME MeXIy KOMIOHEHTaMH pe3s0bl  Ha
nocienoBaTensHolM pe3pbe. TakuM obpasoM, «3aknagHod mar» 30 — 31O
PACcCTOSHYE MEXIy 3aKIaHbIMA CTOPOHAMH TIOCIIEI0OBATEIBHBIX IIaroB Pe3bOb!
Ha oceBOM uiuHe coeauHeHus. «OmopHBIA mar» 35 — 3TO PacCTOAHUE MEXIY
OTOPHBLIMM CTOPOHAMH IIOCIIENOBAaTEIbHBIX IIAroB pe3b0bl HA OCEBOM JUIMHE
coeauuenus. [TonpoObHOE pacCMOTPEHHE COOTHOLIEHHUH KITMHBEB IIPEICTAaBICHO B
naterte CIIIA Ne 6,206,436 ¥ NMOJHOCTBIO BKJIIOYEHO B HACTOSIIYIO 3asABKY
TIOCPEACTBOM CCBUIKH.

KnuHoBumHas pe3bba OOBIYHO HE HKMEET 3alUICYMKOB Ui Iepenayvd
KpyTAILEro MOMEHTa, MO3TOMY MX CBHHYHMBAHHE «HE OINPEAENCHO», U B
pe3y/bTaTe OTHOCHTEJBHOE IIOJNIOKEHHE JJIEMEHTa C HapyXHOH pe3pbort U
3neMeHTa My()TH MOXET BapbHpOBaThCs B OoONblIed CTENEHHM BO BpeMms
CBUHYMBAHUA [PH NMPUMEHIEMOM 33JaHHOM J[Hana3oHe KpYTALIEro MOMEHTa,
4yeM IS COeIUHEHU M, MMEIOIIMX 3aIUIeYUKU IS Iepeadd KPYTAIEro MOMEHTa
C HETIOABMXHBIM YIIOPOM.

B 3aBUCHUMOCTH OT THIIA KJIMHOBHIHOM pe3bOb! (MHTEp(EPCHLHOHHBIA THII
WJIM THII 3a30pa), 3aKIMHUBAaHHE MEXXIY OOKOBBIMU CTeHKaMHU OyzneT o6pa3oBaHo
no-pazHoMy. D(QeKT 3aKIMHUBAaHWSA, CO3/aBaeMblii Ha HHTEPHEPEHLIUOHHOM
KIMHOBHIHOMN pe3nbe, CBA3aH co crenuduieckoil oceBoil HHTEPGEPEHIMOHHOM
IIOCAKOM C HATATOM MEXAY CONPSKEHHBIMU OTNIOPHOMU U 3aKJIaJHOM CTOPOHAMM.
Kpome Toro, 3 ekt 3aKTHHABAHUS TaKxkKe MOXKET OBITh JOCTUTHYT Oe3 TaHHOH
KOHKPETHOH MPOEKTHOM MHTepdepeHIMH (HApUMep, TUNA KIHH ¢ 3a30pOM),
HaIpUMED, 3aCYET IepeKoca pe3bObl U (WIK) paJuanbHON HHTephEpEHLMH.

HesaBucuMoO OT THIIA KIIMHOBHUIHOMR pe3bObl, HApUMED, KIIMHA C 3a30pOM
U1K MHTEPGEPEHIIMOHHOTO KIHHA (OIIMCAHO HIXKE), COOTBETCTBYIOIINE OOKOBBIE
CTOPOHBI NPHOJMXKAIOTCA APYT K APYTy (TO €CTh, YMEHBLIACTCS 3a30p HIIH
yBeNMYMBAeTCsl MHTepepeHuus) Bo BpeMs CBUHYWBaHWs. HeompeneneHnoe

CBMHYMBAHHE [TO3BOJISET YBEJMYUTh HHTEP(EPEHIIHIO OOKOBBIX CTOPOH 3a CYET
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yBEMYEHHUs KPYTAIIEr0o MOMEHTa CBHHYMBaHWA Ha COCAWHCHUM. JroT
TIOBBIIIECHHEIM KPYTAIUH MOMEHT CBHHUMBAHUA UMEET HEKOTOPBIC HENOCTATKH,
TaK KaK YKa3aHHbIA YBEIWUEHHBIH KPyTALMA MOMEHT CBHHYMBAHMA CO3MAeT
cocTosHME Gojiee BBICOKMX OOLIMX HANpsKEHHH BCIEACTBHE 00jiee BBHICOKOH
MHTeppEPEeHLMH MeXTy OOKOBBIMH CTOPOHaMH, 4TO NPHBOAUT K BBICOKHMM
3HAUEHMSM JaBJIeHHUS KOHTAKTa MEXIy CKOJIB3SUIMMHU 3IEMEHTaMH (BO BpEMs
CBUHYMBAHMSA), a TaKKe MEXAy dSJeMeHTaMH cOOopku (Hampumep, B KOHIE
CBUHYHBaHUSA).

B 3aBHCHMOCTH OT THIIAa KJIMHOBHAHON pe3bOBl, 3aKIMHHUBAHUE MEXIY
GOKOBBIMH CTEHKaMH OyneT 06pa30BaHO Mo-pa3sHoMy. D(GEKT 3aKINHUBAHUA,
co3zaBaeMblii Ha HMHTephEPEHUMOHHOM KIMHOBHIHOH pe3sbe, CBs3aH CO
crienudIuecKoit HHTEpGEPEHIMOHHOM TOCATKOR C HATATOM MEXNY, 110 MeHbIIEH
Mepe, CONpPSXEHHBIMU ONOPHOi M 3aKNaJHOH CTOPOHAaMH [0 MEHBIIEH Mepe
4acTH y4acTka ¢ pe3sboil. KpoMe Toro, 3pGexT 3akNUHIUBAaHUSA TAKKE MOXKET
6T JOCTHTHYT Oe3 JaHHOW creuududeckoil MHTephepeHurH (HampuMmep,
KJIMHa C 3a30pOM), M3-3a [lepeKoca pe3bObl (CM. HHXKE).

IIpy KCroMB30BaHUK B HacTosmeM onucanuu D = 0 aTo o6o3Ha4yaer, 4TO
noBepXHOCTH 13 u 17 KOHIOB C HapyXHOW pe3b0ON HAXOMATCS B KOHTAKTE
(bu3nyeckd CONPHUKACAIOTCSA), OMHAKO OTCYTCTBYET OCeBas HHTepdepeHIus
(oceBast Harpy3Ka), IlepefiaBaeMasi yepe3 KOHTaKT MEXIy TOBepXHOCTMH 13 1 17
KOHIIOB C Hapy>XHOH pe3bOoii.

IIpu Mcro/b30BaHUM B HacTosiuieM onucaduu D < 0 aTo o6o3Hayaert, 4To
CYIECTBYET HHTEphEPEHLUMOHHBI KOHTAaKT MeXTy MoBepxHocTsMH 13 m 17
KOHIIOB C HapyXHOW pe3b0oil, CO3MaHHBIA H3-32 YPE3MEPHOr0 KpPYTSAIIEro
MOMEHTa TaKuM 06pa3oM, YTO CyIIeCTBYeT oceBas MHTephepeHuus, U oceBas
Harpyska rnepefaeTcs Yepe3 KOHTaKT MEeXAy NOBEPXHOCTAMHU 13 u 17 KOHIIOB ¢
HapyXHOH pe3pOoi.

Tlepexoc pe3n0bl: Kak NPaBAIIo, pe3b0y HAHOCAT Ha TPYOHbIA JJEMEHT C,

110 CYLIECTBY, HENPEPHIBHBIM IIAaroM pe3bObl (BKIOYas OMNOPHYHO CTOPOHY H
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3aKNaJHYI0 CTOPOHY); OAHAKO B IPOLECCe H3rOTOBJIEHMS, KOTOPOE OOBIYHO
TpefycMaTpUBaeT MeEXaHM4ecKylo ob6paboTKy Ha (pe3epHOM HIHM TOKapHOM
CTaHKe, TPOUCXOIUT HEKOTOPOE OTKJIOHEHHe OT Inara pe3sObl. B mpouecce
MEXaHM4YeCKOH 0O6pabOTKH OTKIIOHEHHE B XOJ€ Pe3bObI NMPOSBIACTCS B BHIC
HeGOJIBIIOr0 MEPHOANYECKOTO U3MEHEHHS HaIPaBJIeHNA X0JAa Pe3bObl BhIIE U
HIDKE 3a[aHHOIO 3HAYEHMs JJIA XoJa pe3pObl. DTO sABICHUE WHOTAA Ha3bIBaOT
«TIepeKocoM pe3s0bl». BennurHa BO3HUKAIOIIEro IIepeKoca pe3bObl BO MHOIOM
3aBUCUT OT HCIIOJb3yEMOrO CTaHKa. DTO MOXET OBITH BEI3BAHO 3a30POM HIIH
modTOM B CTAaHKe, Ha KOTOpPOM Hape3aioT pe3sly. O6pabaTsiBaeMblii Ha CTaHKe
MaTtepHuall M pa3Mepsl 06pabaThIBAEMOH JETaIM TaKXKe ABJISIOTCS NIEPeMEHHBIMUY,
KOTOpBIE BIUSIOT Ha BeIMYHMHY Nepekoca pe3b0sl. Ilepekoc pe3bObl Takxke MOXKET
BO3HUKATh B pe3yJIbTaTe «PBICKAHUSA» SJIEKTPOHHEIX CPEJICTB YIPABJICHHS Ha
cranke. Kak mpasuito, nepexoc pe3sos! cocrannsgeT ot 0,00005 no 0,0005 mroiima
OT HOMHHAJIa U He BUEH HEBOOPYXXEHHBIM ItazoM. [lepron mepexoca pe3nObl,
KaK NpaBMJIO, BO3HUKAET 0 KpaiiHeil Mepe oJMH pa3 Ha 060poT pe3nlrl. bonee
BBICOKHII MIepeKoc pe3bObl, YeM OOBIYHO, BHINISAHUT KaK «clepl BUOpaluu» Ha
TIOBEPXHOCTU Pe3bObl M MOXET MPUBECTH K Pa3pylICHUI0 coeluHeHMs. Kak
IpPaBUIIO, TPOU3BOJUTENH IBITAIOTCS YCTPAHUTh OTKJIOHEHHS OT PacueTHOTO
WCIIOJIHEHHs YCTPONCTBa, HAIIpUMep, MepeKoC pe3bObl, HO C CYIIECTBYIOLIEH Ha
JQHHBIM MOMEHT TEXHOJIOTHEN HeJNb3si MOJTHOCTHIO HUCKIIOYUTL OTKJIOHEHHS OT
pacHeTHOTO UCIIOIHEHHUS.

Co ccouikoii Ha Dur. 1, 1A, 2A, 2B, 3A u 3B, KOHCTPYKIUSA YJIy4IIEHHOIO
coenunenus 100 TpyOHBIX U3EeTHI CONCPKUT CIEAYIOIIHE IPU3HAKU!

1. Mydta 20 He COmepXHT y4acTKOB 6e3 pe3pObl MM BBIMIOJIHEHA C
MHMHHMAJILHBIMA y9acTKaMu 0e3 pe3n0bl (0OBIYHO BBINOJIHEHA ¢ HENPEPHIBHOM
pe3nboii 0T Kaxnoro KoHua 22, 24 MyTsI 10 TOYKH, JIPOKCUMAJILHOM K CpefHeH
touke 21 My®dTHI) ¥ CONEPXXUT BHYTpeHHHE KJIMHOBHIAHBIE ydacTkH 33 u 34

pe3b0BI.
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2. TlepBuili MpOKCMMaNBHBIN KoHel 12 ¢ HapyxHOH pe3pboii Tpy6HOrO
sneMeHTa 11 WMeeT HEINMpPEPHIBHYIO IMEPBYK) CONPATaeMyl) BHEIIHIOK
KJIMHOBHIHYIO pe3b0y 3 1, KoTopas MpOXOAUT OT IIOBEPXHOCTH 13 nepBOro KoHua
C HapyXHOW pe3pboif OO Touku 37 CXOXIEHHS Ha [EPBOM HapyXHOM
nosepxHoctd 41 mepBoro TpyOHOro anemeHTta 11, a BTOpOM NMPOKCHMaJbHBIH
KoHel 16 ¢ HapyxHOU pe3nboil TpyOHOro 31eMeHTa 15 MMeeT HENpephIBHYIO
BTOPYIO CONPSTaeMy0 BHEIIHIOI KIMHOBUAHYIO pe3n0y 32, KoTopas IMPOXOTUT
OT ITOBEPXHOCTH 17 BTOPOro KOHIA C HapyXHOHl pe3pboit 10 Touku 39
CXOXIEHHS Ha BTOPOU HapyKHOI MOBEPXHOCTHU 45 BTOpOro TpyOHOIo 3JIEMEHTa
15, a Takxe, MO CYUIECTBY, He CONEpPXHT Yy4acTKOB 0Oe3 pe3pbbl Ha
COOTBETCTBYIOIIMX KOHIAaX 12 u 16 ¢ Hapy>XHO#H pe3b00oi.

3. 3unauenue ko3pdunueHTa knuHa W COCTaBISET MEHBIIE 2, IIPH 3TOM
1[eJIeBo€e 3HaueHue coctaniger ot 1,3 1o 1,9.

4, Kak mokasano Ha ®wur. 2A u 2B, B KOHIIe CBUHYNBaHUS paccTosiHue D
MEKIy TOBEpXHOCTAMH 13 1 17 KOHIIOB ¢ Hapy»XHOM pe3pboii cocTasiser ot 0 1o
10 MM, 1 Ha MOBEpXHOCTAX 13 u 17 KOHIOB ¢ HapyXHOU pe3prOOH OTCYTCTBYET
oceBast HHTepdepeHIHus (To ecTh oceBast HHTEpGEePEHITHs BOSHUKAET TOJIBKO NIPH
D <0).

BrileykasaHHble IMTPU3HAKN 00eCeuMBalOT CIEAYIOIIHE IIPeUMyIlecTBa
10 CPaBHEHUIO C yCTPONCTBaMH, U3BECTHBIM U3 YPOBHS TEXHUKHU:

1. TlonydaroT NpPOYHOE COEAMHEHWE IIPU KOHTPOJIE HAIpPsDHKEHUA H
nedopMali B COSIWHEHHBIX 3J€MEHTaX C HapyKHOH pe3pboil U MydTOBBIX
DJIEMEHTAX B HOMYCTUMBIX YPOBHSIX KOHCTPYKLIMH.

2. Takxe mnopnepXxuBaeTCs «ONTUMAIbHBIA MOMEHT CBHHYHBaHHA» B
JOMTyCTUMBIX TIpeJenax AJis olepaTropa, Tak Kak O0JBIIMHCTBO MCIIOIB3YEMBIX B
HacTosllee BpeMs KIIOYed Mg CBUHYMBaHUA TpyO B Hedrerasosoi
NIPOMBIIIJIEHHOCTH MOTYT obecrnedynBaTh YpOBHM CBHHYMBAHHUsA, ONHCAHHEBIE B
HacTosmeM n306peTeHur. ONTUMANIBHBIA KPYTALIMA MOMEHT CBUHYHBAHHUS: 3TO

3HA4YCHHE KPYTALICro MOMEHTaA, PEKOMEHIOBAHHOE€ H3rOTOBHTCIICM, KOTOPOC
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HEOOXOMMMO I/ YIEPXKWMBAHWs COCOVHHTENbHBIX JeTalled (dJEeMeHTa C
HapyXHOM pe3p00ii ¥ My(]TH) B 3aTAHYTOM COCTOSHHUH TIPH IPUIIOXKCHHH
OTpe/IeeHHOr0 KOJMYECTBA DHEPTHH, JUIS NPENOTBPAICHUS paclUeIIeHHs, a
TaKXe JUId JOCTHIKEHMS HEOOXOOMMBIX JKCIUIyaTallMOHHBIX IIapaMeTpoB
(HanpsHKeHHEe PacTsDKEHUS B DJIEMEHTE C HapyXHOH pe3b0oi MiIn CXxMMaromiee
HanpshkeHue B My¢Te, cM. Tabauiry 1).

3.DTH ypOBHH KpYTAIIEr0O MOMEHTa CBHHYMBAHHUA TAKXe YMEHBIUAIOT
TEHAECHLIMIO K 3a€JaHUI0 COeJUHEHNS BO BpeMsl CBUHYHBAHHUA.

4. CoenVMHEHUE UMEET HECTAHIAPTHYIO IIeperpy304HyI0 CIOCOOHOCTE IIpH
MOBLIIIEHHOM KpYTAIEM MOMeHTe 0€3 CYyIIECTBEHHOr0 TI'€HEpUpPOBaHUA
JOTIOHUTENBHBIX HAIPSKEHUHM, KOTOpble MOTYT HeONaronpUaTHO BIMATH Ha
Teperpy304HyI0 CIIOCOOHOCTh COETMHEHHUS B ONPE/IENICHHBIX Cpeliax, Harpumep:
HaJuYle KOPPO3HOHHOM Cpeibl U HANpsHKEHMs MPUBOAUT K KOPPO3HOHHOMY
pactpeckuBanuio nox HanpspkerueM (SCC). Ipu atom paboyas meperpy3oyHas
CTIOCOOHOCTD 110 KPYTAIIEMY MOMEHTY WU ITOBBILIEHHOMY KPYTAILIEMY MOMEHTY
ABNSeTCd MAaKCUMAJIbHLEIM 3HAa4eHHeM KpYTAIIEro MOMEHTA, IIPHJIaraéMoro K
COEAMHEHHIO B TEUEHME €ro Cpoka ClyxObl (MHaue roBops, J000# KpyTsmui
MOMEHT BBILIE MAKCUMAJILHOTI'O ONITUMAJIBHOTO KPYTSILIEr0o MOMEHTA, YKa3aHHOI'0
M3rOTOBUTEJIEM), M TIPU 3TOM KOPPO3MOHHOE pacTpECKUBaHUE N0/ HAIIPHKEHHEM
(SCC) npuBoAMT K pocTy 06pa3oBaHHs TPEIUH B KOPPO3HOHHOMH cpene. ITo
MOXET IpUBECTH K HEOXHMIaHHOMY BHE3allHOMY pa3spyIUCHHIO OOBIYHO
IUTACTUYHBIX METAJIJIOB, MOABEPTHYTHIX HAIIPSDKEHUIO PACTAKEHHUS.,

5. IloBbllIEHHAsds Ieperpy3odHas CIOCOOHOCTh IO  YPE3MEPHOMY
KpYTAIUEMY  MOMEHTY  SABJISETCA  BaXHBIM  KPUTEpHEM  COEIHHEHMS,
HeOOXOAMMBIM JUIs OIEPAaTOPOB TIPH ONPEHENEHHBIX OOBIYHBIX YCIOBHSX
IPUMEHEHHs, TaKuX Kak OypoBele M  OOCaXeHHbIE CKBaXHHBI B
He(Tera3ocoepKalliX CIIaHIeBbIX IacTax (6onee ogpoOGHO 0OBACHEHO HIDKE

B MOsICHEHMX K Dur. 4).
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Tabnuua 1 — OnTuMabHbIe 3aJaHHBIC 3HAYEHUs KPYTAILIETO MOMEHTa
CBUHYMBAHUA U ONITUMAJIbHBIE 33/1aHHbIE 3HAUYEHHUS YPE3MEPHOTO KPYTAIIETO
MOMEHTa JUI pe3b0OBBIX COCAUHEHHMH

3agaHHas onTHMAaJbHas neperpy3ouHas | 150% - 250% ot ontumansHOrO
CNOCOGHOCTL YPEe3MEPHOro KPpYTSINero | 3aJaHHOrO KpyTsALIEro MOMEHTa
MOMEHTA: CBHHYHBaHUA

3agaHHas ONTHMaJbHas neperpy3ouHas | ot 5000 go 35 dyHTOB
cnocoGHOCTL  KpPYTSLIEro  MOMEHTa | CHIB-QYT.
CBHHYHBaHHSA

ITPUMEPBI HCITIOJIB3OBAHUA

Ha ®wur. 4 noka3zaH mpuMep UCIIOJb30BaHUsA CBHHYEHHOIO0 COCOUHEHHUA
100 Tpy6HBIX W34enii B COOTBETCTBHM C HACTOSAIIMM HM300pETEHHEM B
OTKJIOHEHHOM cTBoJIe 200 ckBaxXuHsI (TO ecTh, coequHenue 100 mo @ur. 1, 1A,
2A un 2B). Coeannenus C; u C; MOryT OBITh HUCTIOJIB30BAHBl B OTKIOHEHHOM
cTBOJIe ckBaxkMHBI 200, npoOypeHHOM B HedTe- U Ia30HOCHBIX JlacTaX. B aTom
BUJIE OTKJIOHEHHOTro cTBoJa 200 CKBa)XMHBI BEpXHsA (BepTHUKalbHAas) 4acTh 210
ctBoia 200 CKBaXXMHBEI MOXeT OBITh IO CYIIECTBY BEPTHKAIBHOH, 3aTEM
CylIecTBYeT mnepexoqHas 4dactb 220 ¢ u3ruboM OT OKOHYAHHUS BEPTHKAIBLHOH
4acTH, OOBIYHO MPOXOASUIMM J0 ropusoHTanbHOM wactu 230. Yacro s
MaKCUMAaJIbHOTO BO3JEeHCTBUS Ha HedTe- ¥ ra30HOCHBIN IIIACT FOPU30HTAIbHAS
yacTbh 230 cTBoJ1a 200 CKBaXXMHEI BEINIOJIHEHA JTMHHEE BEPTUKATBHON YacTh 210
ctBojia 200 cKBa>kKUHBI.

Bo Bpems BBeleHHs TpPYOHBIX H3JENUM C COCJAMHEHUSMH B TaKOW BUN
OTKJIOHEHHOM CKBaXXHHBI, KPY TSN MOMEHT CBUHYMBAHMS, HEOOXOAMMBIN s
TOro, 4T00RI coequHeHue 100 nmeno HeoOX0IUMbIE XapaKTEPUCTUKHU B CKBAXXKHHE
(cm., Hampumep, Cl), gocTuraroT ¢ IOMOINBIO ONTHMAJIBHOIO 334aHHOTO
KpPYTSILEr0 MOMEHTa CBUHYMBAHHUSA, ONpeneleHHoro B Tabmuue 1 Boime. JTOT
KPYTAIIHM MOMEHT CBUHYMBAHHS JOCTHraeTcs 3a c4eT 3 (deKTa KINHOBUAHOM
pe3b0bl, OMMCAHHOTrO Hike (MHTephepeHLHOHHas KIMHOBHIAHAS pe3bba Wiu

KJIMHOBHIHAs pe3rba Cc 3a30poMm).
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I'paduveckoe TMpeacTaBleHUWE, KOTOPOE MOXHO Ha3blBaTb KPHBOM
«COOTHOILIEHHE KPYTALIEr0o MOMEHTa K o0opoTaM» Ipoliecca CBHHYHBAaHMI,
nokazaHo Ha ur. 5, Ha KOTOpPOIl 0GOPOTHI 3NEMEHTa C HapyXHOH pe3p0oil B
My(Te NMpeAcTaBiIeHb! Ha OCH abCIMCC U KPYTAIMIMM MOMEHT MpeCTaB/IeH Ha OCH
opauHaT. Ha @ur. 5 noka3zaHbl pa3In4yHbIE KPUBbIE, IOTYYEHHEIE U1 U3BECTHON
KJIMHOBUAHON pe3sObl (cM. kpuBylo [AB) m coenvHeHUs B COOTBETCTBHH C
HacTosuM u3obperenueMm (kpusas [IA'B'). YacTu COOTBETCTBYIOIIMX KPHMBBIX
I-A u I-A' npencraBnsiOT rpaguueckd H3MEHEHUE KpPYTSILEro MOMEHTA,
NpUJIaraeMoro K COEJWHEHMIO, B 3aBUCHMMOCTH OT 0OOpOTOB J0 MOMEHTa
OOCTHXKEHUS 3aJaHHOTrO (HampuMmep, PEKOMEHIAYEMOro) ONTHMAaJIBHOIO
KpYTAILIEro MOMeHTa. JlaHHBIE KpUBBIE IIOTY4YE€HBI BO BpEMs OIEpalUH
CBUHYHMBAHUA, U OOBIYHO B JKCIUTyaTallUM WX HCIOJIB3YIOT M PasnU4YeHUs
XOpOILEro CBUHYMBaHMS OT TUI0XOT0 CBUHYMBAHUS, KOTOpoe HeobxoauMo Oyner
BBITIOJIHUTE MTOBTOPHO. DTOT THIT KPUBOM IMpPENCTaBiseT B PEaIbHOM BPEMEHHU
000OpOTBEI 3JIEMEHTa ¢ HapyXHOM pe3pboii B MybTe M KPYTANIUH MOMEHT,
IpujaraeMblit K YKa3aHHOMY SJIEMEHTY C HapyXHOU pe3p00ii Npu BBUHYHMBAHUU
ero B MmydTy. I coeUHEHUs, U3BECTHOTO U3 YPOBHS TEXHHKH, 3TO TOYKA A, a
s coenrHeHHs 100 B COOTBETCTBUM ¢ HACTOSAIIMM U300peTeHUEM 3TO ToUKa A'.
[ToHATHO, YTO HaKJIOH KPUBO¥ COOTHOILEHHUS KPYTAILIEr0 MOMEHTa K 060poTam U
COOTHOIIEHHE KIMHA WRr CBS3aHbI, HO HAKJIOH HE ABISAETCS TOYHBIM 3HAYCHHEM
cooTHOWIeHUs1 knuHa WR. Hamnuue BBICOKOTO COOTHOINEHHMS KIMHa Wy
npuBedeT K 6ojiee KOHYCOBHIHON KPHBOI OTHOLIECHUS KPYTAILIEr0O MOMEHTa K
obopotaM (3¢ ekt 3akIUHUBaHUS HaudHeTcs OBICTpee, YeM B COCIUHEHMH C
Oojlee HU3KUM OTHOIIEHWEM KJIHMHA), IO3TOMy 4dacTh IA' kpuBoil mMeer Goiee
HU3KH# HaKIIOH, YeM B KpuBoil [A (uHage: HeoOxoaumo Goispiie 060pOTOB A
OOCTIDKEHHS TOTO JXK€ 3HAYEeHHs KPYTALNIEro MOMeHTa IIpu 0Oojiee HU3KOM
COOTHOILIEHUH KJIMHA).

OtHocurensHo @ur. 4, mokaszaHa ycraHoBka (pabora) komoHHE! 300

TpyGHBIX wu3aenuit (Hampumep, obcanuoit konoHHel 300) ¢ pe3nOOBBIMH
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coenunenusamu Ci, C, Tpy6HBIX usnenuit B ctBosie 200 CKBaXXHHEL, IIPOOYpEHHO#M
B HedTe- M ra30HOCHBIX miacTax. YToOsl pacronoxurs koiaoHHy 300 Tpy6 B
ctBosie 200 CKBaXXMHBI, TAKYIO KOJIOHHY, COJIePKAIIyI0 HECKOJIbKO COEIHHEHHUH,
OIYCKAIOT uepes BEpTHKAIbHYO YacTh 210 1 nepexonnyro dacts 220 cTsona 200
CKBa)XMHBI, a 3aTeM [aBAT Ha Hee Tak, 4YToOBl OHA MpPOIJa B TOPHU3OHTAIIEHYIO
gacte 230 ctBoima 200 ckBaxuusl. I[lpu BBeneHMM KonoHHEI 300 B
rOpU30HTAIBHYIO 9acTh 230 cTBona 200 CKBaXKMHBI HEOOXOAUMO ITOBEPHYTh BCIO
CBMHYEHHYIO KoJOHHY 300, uToOBI OHa HE 3acTpeBaja IpPU MEpeMEelIEeHUH B
ropusoHTaNbHOM wacTh 230. Bemeactsue Takoro MmoBOpOTa, BBINIOTHAEMOrO B
paMKax CTaHIapTHBIX MpPOLEAYp HpoBeAeHHs TPyOHBIX U3nenuit (Hampumep,
06caqHOli KOMOHHEI) B OTK/IIOHEHHBIX CKBa)KMHAX, BO3HMKAET NOIOJIHUTEIbHBIN
KPYTSAIIMH MOMEHT Ha 110 MEHBIIEH Mepe OJHOM MpPEeNBAPUTEIHHO CBUHYCHHOM
coequHeHun 100 Tpy6HBIX wm3genmit xoioHHB! 300, m TakuM 06pasoMm
IPOMCXOMUT JOMOJIHUTEIPHOE 3aBHHYMBAaHUE 10 MEHBIIEH Mepe OJHOro U3
CBHHYEHHBIX COEIUHEHUHN TPYOHBIX M3ENUi. ITOT JONOJHUTEIbHEIA TOBOPOT B
NpeABAapUTEbHO CBUHYEHHOM COEAMHEHHMH TPYOHBIX HM3MIENUil co3JaeT
KPYTSIMMHA MOMEHT CBHHYMBAHUsS B CBHHYEHHOM coefuHeHuH 100 TpyOHBIX
mw3nemuit (Hanpumep, C,), KOTOpbIA NOJDKEH OBITH MEHBIIE CHOCOOHOCTH IO
upe3MEepHOMY KpYTAILEMY MOMEHTY CBHUHUYEHHOro coenuHeHus 100 TpyOHBIX
mw3genuit (cm. Tabmuny 1). Jpyrumu ciioBaMu, CBUHYeHHOe coexuHeHue 100
TpYOHBIX H3IETUN JOIKHO OBITh BBHINOJHEHO C BO3MOXXHOCTBIO BOCTIDMHHMATh
TaKoi JOTOJHHUTENBHLIA MOBOPOT (KPYTAIUM MOMEHT) 6€3 BO3HHKHOBEHWMs
(HeIOIyCTHMBIE TUIACTHYECKHe AeOpMAlUH M3-3a BRICOKUX HANPSDKEHMH) MK
CYILIECTBEHHOTO YBEIMYECHHs KOJNBLEBBIX HANPHKEHMH Ha KpaiHed BHEIIHeH
noBepxHocTd MyGhTHl 20, KOTOpBIE MOIYT YCKODUTH BO3HHKHOBEHHE
KOPPO3HMOHHOTO pacTpeckuBaHus oy HanpsixeaueM (SCO).

Kaxk nmoka3ano Ha ®ur. 5, crangapTHas KJIHHOBHAHas pe3bba umeeT Goee
HM3KYIO TIEpErpy309HYyI0 CIIOCOOHOCTB I10 qpeaMepHomy KpyTSIIEMy MOMEHTY

no cpaBHeHuto ¢ coeauaeHueM 100 (cMm. kxpuByro IA'B) B COOTBETCTBHH ¢
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HACTOAIIUM H300peTeHreM. Pa3zHuIa 3aKi04aeTcs B TOM, YTO JOTIOIHUATEIbHBIA
KPYTSIUUHA MOMEHT, IIpUIaraeMblii K cBUHYeHHOMY coenuHeHuto 100 TpyOHBIX
u3enuii Bo BpeMs noBopora KojgoHHBI 300 Tpy0 mnpuM BBeACHMM B
ropusoHTalpHyl0 4acth 230 crtBona 200 CKBaXWHBI, NPUHHUMAETCH
NOBEPXHOCTHIO 13 KOHHIAa ¢ HapyXHOH pe3pOol M HAeHCTByeT Ha YIoOp
noBepxHOCTH 17 3neMeHTa C HapyXHOH pe3b0od,, U B COOTBETCTBUH C
HacToSIIMM H3006peTeHueM (oceBoil ynop, D < 0) Oyner BeiaepKUBaTh BBICOKHE
KpYTSLIME MOMEHTHI 6€3 AedopMaliii, a Takxke 63 CyIIeCTBEHHOTO YBEIUYEHUS
KONBLEBBIX HANPSKEHMH Ha 3allelIEHHBIX 3IEMEHTaX COCIHMHEHHs (JNEMEHT C
HapyxHoW pe3nboit/ MydToBbIit amemenT). OceBoit ynop, xorma D < 0, 6yner
I€HEpUPOBATh B OCHOBHOM OCEBBIE HANPSKEHUS.

KacarensHo ®@ur. 2A u 2B, neperpy3ouHas criocoOOHOCTh M0 Ype3MEPHOMY
KpYTAILIEMY MOMEHTY COE€IMHEHUN B COOTBETCTBUY C HACTOSIIUM U300peTeHHeM
OyneT «aKkTHBUpPOBaHA» AOMOJHUTEIBHBIM KPYTAIIMM MOMEHTOM, BBI3BAHHBIM
BO3/€HCTBHEM IIOBOPOTa KOJIOHHBI TPYO IIpH €€ BBeleHUH (Harpumep, 00caaHoi
KOJIOHHBI) B TOPHU30HTAJIBHYIO YaCTh CTBOJIa CKBaXXUHBI, M OyleT reHepupoBaTh
CHayajla KOHTAaKT MEXJIy 3JIEMEHTaMH C HapyXHOH pe3pOoil, M 3aTeM BCs
Tieperpy3o4sasl Cnoco6HOCTh ABYX KOHIOB 12, 16 ¢ HapyxHOU pe3bboit Oyaer
UCIIONIb30BAThCs JJIS CO3aHUS HEOOXOAMMOW NOMOJHUTENBHOH CIOCOOHOCTH
KpyTsaiero moMmeHTa (CM. yuactok A' - kpuBas pabodero KpyTsIero MOMeHTa,
o dur.5).

Kak noxa3zano ma ®UI'. 2A, nocie CBUHYMBAHUA, KOTJa KOJIOHHA TpyO
IIPOXOJUT B BEPTUKAIBHYIO YaCTh OTKIIOHEHHOTI'0 CTBOJIa CKBaXXHHBI, CBUHUYEHHOE
coegquHeHre 100 TpyOHBIX u3genuil MMeeT 3alaHHBIN AuWana3oH 3Ha4€HHUU
paccrosuus D mexnay moBepxHocTsMH 13 ¥ 17 MpPOKCHUMANBHBIX KOHIIOB €
HapyxHo# pe3rboit oT 10 MM 10 0 (koHTakT). Kak mokazano Ha @ur. 2B mocne
JOTNIOJIHUTENILHOTO BpallleHUs KOJIOHHBI TpyO B CTBOJIE CKBaXXMHBI BO BpeMs
BBEJCHUS KOJIOHHBI B FOPHU3OHTAIbHYIO 4acTh 230 oTkiioHeHHOro creojia 200

CKBaXMHbl BTOPUYHBIH KPYTAIIMHA MOMEHT, NIPWIOXKEHHBIH K NpeIBapHTENbHO
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CBUHYEHHOMY coenuHeHuto 100 TpyOHBIX  M3Jenuid, MNPUBOAUT K
IOTIOJIHUTEILHOMY 3aBHHYMBAHUIO coefuHeHHs 100 TpyOHBIX M3AenMi, mpu
3TOM YMEHBIIAETCS pacCTOSHUE MEXAY KOHIIaMH ¢ HapyKHOH pe3p6oii mpu D > 0
10 D = 0 ¥ aKTUBHpYETCS YIIOP MEXIy dJIEMEHTaMH C Hapy>XHOH pe3nboi 1
co3/1aHus HHTepdepeHIIoHHOoro koHTaKkTa npu D < 0. B uHoM ciry4ae, eciiu mpu
TNIepBOHAYAIbHOM CBHHYMBaHMHM paccTosHHe D = ( (KOHTakT), HaibHeilee
3aBMHYMBAHUE NIPUBOAUT K MHTEp(EPEeHIIMOHHOMY KOHTaKTy, B KoTopoM D < 0.
Ecnin 3Hauenne D B koHue cBHUHYMBaHMS MeHbme 0 (4TO oO3Hayaer
NpeXAeBPEMEHHBINH HHTepGEepeHIIMOHHBIH KOHTAKT MEXAy KoHuamu 12, 16 ¢
HapyXHOM pe3r00it), TO MPEeXAEBPEMEHHBIA KOHTAKT UCIIOIB3YET YaCTh EMKOCTH
0 Ype3MEPHOMY KpyTAIlEMy MOMEHTY, CO34aBaeéMOMYy YIOPOM MEXIy
3JIEMEHTaMH C Hapy>XHO# pe3s00il Ipy JOCTHXKEHUH ONTHUMAILHOIO KPYTSIIETO
MOMEHTA, BCJIEACTBHE YEro yYMEHbBIIAeTCs Ieperpy3oyHas CIOCOOHOCTh IIO
Ype3MEPHOMY KpPYTAIIEMY MOMEHTY CBHHYEHHOTO CO€AMHEHHS TpyOHBIX
U3JIeJTUH, YTO NMPUBOIUT K BBINOJHEHUIO COCAUWHEHHUS C MEHBIIUM KpYyTSIIUM
MomeHTOM (cM. KpuByI0 ICD Ha ®ur. 6). Touka C sBiasieTcs TOUKOH, B KOTOPOH
nBa koHna 12, 16 ¢ HapyxHOW pe3p00i KOHTaKTHUPYIOT JApPYr C APYroM, U
snayenne D = 0. B ciywae ciumkom Oonbinoro 3a3zopa D BhINoJHEHHE
KOHCTPYKLMK CBHHYEHHOTrO coeanHeHus 100 TpyOHBIX U3ienuil He rapaHTHUPYET,
YTO MOBEPXHOCTH 13 KOHIIA C HAPYKHOU pe3b00ii KOHTAKTUPYET C IOBEPXHOCTHIO
17 xoHIIa ¢ HapyXHOU pe3p00il Bo BpeMs paboThl, ¥ MO3TOMY MEpErpy304YHas
CIOCOOHOCTh MO YPE3MEPHOMY KpyTsIeMy MOMEHTY OyAeT CHMXEHa, Tak Kak
BECh YPE3MEPHBIA KpYTAIUHA MOMEHT OyIeT pacXoJoBaThCs TOJNBKO Ha
3aK/IMHUBaHUE COeIAWHEeHUs (KaKk H3BECTHO M3 YPOBHS TEXHHKH), KOraa
BO3HUKAIOT 00Jiee BLICOKHME OCEBbIE HAIIPSDKEHHS Ha pe3b0e BCIEACTBHE OCEBOU
UHTepEepeHIIUH ¥ KOJBLEBBIX HANpsDKEHHM B Cly4yae JOIMOJHUTEILHOIO
NIOBOPOTA, KOTOPBIM BBIXOJHUT 3a IMpeAebl ONTHMAIBHOTO KPYTAIIEro MOMEHTA

(cm. kpusyto ID Ha @ur. 7).
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TakuM 06pa3oM, BEHINOJHEHHE CBHHYEHHOTO coequHeHus 100 TpyOHBIX
M3ZeNMUil B COOTBETCTBHMM C HACTOSIIUM H300peTeHHeM obecreyunBaeT
COEAMHEHHE, B KOTOPOM (YHKIMOHAIBHO MOXET OBITh HCIIOJIB30BaHA
KIMHOBUIHAs pe3pba IUis CO3JaHUS ONTHMAIBHOIO KpPYTAIIEro MOMEHTa
CBUHYHMBAHUSA, IIPH 3TOM IEPErpy304Hasl CIIOCOOHOCTH II0 Ype3MEpHOMY
KPYyTALIEMY MOMEHTY (Ype3MepHbIH KpyTAIMA MOMEHT, [IPUJIaraeMblii BO BpeMs
HCTIONB30BAHMS, TPEBBILIAIONIAN ONTHUMANBLHBIA KpPYTAIMMH MOMEHT), IpH
HEOOXOOMMOCTH  BCJIEICTBHE OIpPEIENeHHBIX oOIllepauui  (HanpuMep, B
OTKJIOHEHHBIX CKBa)XHHAX W/ WX CIAHLEBBIX IIACTax), IPHHAMAETCA YIIOPOM
MEXy DJIEMEHTaMM C HapyXHOM pe3b0oif, KOTOPHIH «aKTHUBUPYETCS» paboduM
Ype3MEPHBIM KPYTSIIMM MOMEHTOM, IIPHUJIaraéMbIM K KOJIOHHE, KOr1a KOJIOHHY
BBOAST B CTBOJ CKB@XHHBI. JTOT OCEBOM YNOp B DPEXHUME YPE3MEPHOTO
KpyTsmero MoMeHTa mpu D < 0 B OCHOBHOM I'eHEpUPYET OCEBbIC HANPSIKEHHUS,
HO He YBEJIMYUBAET CYLIECTBEHHO KOJBIEBOE HANPSIKECHHUE.

Ilpy HCHONB30BaHHM B OTKIOHEHHBIX CKBa)XXMHAX THUNA KIMHOBHIHOM
pe3sObl B COOTBETCTBHM C HM3BECTHBIM M3 YPOBHS TEXHHKM, aHAJIOTHYHO
OMHMCAHHBLIM B JOKYMEHTax Ha uMs bioys uimu Pusc, umeromue 6osee BEICOKHE
k03 UIIMEeHTh! KIHHA (2 UM 4), TEHEPUPYIOT 3HAYEHMs KPYTALIEr0 MOMEHTA,
KOTOpble B HEKOTOPBIX Cliy4asx MOTryT CO31aBaTh COCTOSHHE OOIIETo
HaIpsHKEHUS B COEOMHEHUH, B YACTHOCTH, BHICOKME KOJIBLEBBIE HANPSIKEHUS Ha
BHEIIHEH TmoBepXHOCTH My(dTel 20 (IpUOIM3UTENBRHO  DPaBHBIE MM
NpEBLINIAIOIINE HANPsDKEHHEe TEeKydecTH OCHOBHOro Matepuana). Jlus
yMEHBLIeHHs 3TOro 3¢ dekTa B CBUHHYEHHOM coeuHeHnH 100 TpyOHEIX u3emui
B COOTBETCTBMM C HACTOAIIMM H300peTeHHEM OTHOILCHHE KIMHAa Wgr H,
ClIeZ0BaTeNbHO, KOAG(UIHEHT KIMHA cocTaBisieT Wc <2 C yMEHbBIIEHHEM
reHEpHpYEMBIX HaNpsDKeHHH. OTOT 3(G@EeKT KOMIIEHCHPYETCS B HACTOSIIEM
pelmeHrd (s JOCTIDKEHHS TPHeMIIEMBIX pabodMX KPYTALNIMX MOMEHTOB) C
MOMOILBIO YIIOpa IJIsl 37IEMEHTOB C Hapy)XHOH pe3p0oi, KOTOPhIA reHEpUpyeT

OCEBbI€ HaNpPSXKCHMS, KOTOPbIC HE BJIIWAIOT Ha BHEIIHIOIO ITOBEPXHOCTH M}’(t)TBI.
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KpoMe Toro, BUAbI KIMHOBHIHON pPe3b0bl, H3BECTHBIE U3 YPOBHS TEXHUKH UMEIOT
psiIl HEMOCTaTKOB, CBS3aHHBIX C 3acfaHMEM IIpH BBICOKMX KO3(GuIMeHTax
KJIMHa, [T09TOMY YMeHbIIeHHe 3HadeHn W B HaCTOAIIEM PELICHUH ITO3BOMIAET
YMEHBIIUTD 3aefanue B coeuaennu 100.

KpoMe Toro, CHIXKEHBI KOJIbLIEBbIE HANPSHKEHHS BO BHEIIHEH 4acTH MyQThI
20 cBunHYeHHOro coenuHenus 100 TpyOHbIX u3aennii (Tak Kak YMEHBIIEHO ob1iee
COCTOSIHME HANpPSKEHUsS CBUHYEHHOTO COCAMHEHHUS TPYOHBIX H3MENHH), H,
ClIeOBaTENILHO,  IIOKa3aTeTd  KOPPO3MOHHOI'O  PAaCTPECKHUBAaHHS  TIOJ

HanpspkeHneM (SCC) coennHeHus yIyYIIeHBL.
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®opmyna n3obpereHus

1. CBUHUYEHHOE CoeqUHEHHE TPYOHBIX U3ACIUM i Pa3beMHOIO COCIUHEHUS
[IEPBOTO U BTOPOTO TPYyOHBIX 3JIEMEHTOB, KOTOPOE CONEPIKUT:

MYy(GTY, cCogepxKallyo.

NEPBBI  KOHEL, HMMEIOIUH IepBYI0 IOBEPXHOCTh, M BTOPOH KOHEL,
HMMEIOUIHUHA BTOPYIO ITOBEPXHOCTb;

TIPONIONBHEIN COEMHUTENBHBIA KaHal, NMPOXONAIMH depe3 MydTy OT ee
IIePBOTO KOHLA 40 BTOPOIO KOHIIA,

HenpephIBHAs [epBasi BHYTPEHHss KIMHOBUIHas pe3bba, oOpazoBaHHas B
IIPOJIOJIBHOM coenHHﬁTenLHOM KaHajle My(QThl U IPOXOASIIas OT ITOBEPXHOCTH
NIepBOro KOHIAa My(THI 10 CPEAHEH TOYKH IIPOJOIBHOIO COSAMHUTEIBHOTO KaHaa,
U HENpepbIBHasg BTOpas BHyTpeﬁH;m KJIMHOBHAHAs pe3sda, oOpa3oBaHHas B
[IPOJIOJIBHOM COEJVHUTENIFHOM KaHajle W IMPOXOAsllas OT IOBEPXHOCTH BTOPOIO
KOHLIa My(TBI A0 CpeHEN TOYKH MPOJOJIBHOTO KaHama,

NEPBbIA TPYOHBIN 27IEMEHT, COAEPIKallIMI:

MepBBIi  AMCTAlbHBIA KOHEl C HapyXHOH pe3pboH W  TepBbIi
TIIPOKCHMAJIBHBIN KOHELl C HapyXXHOH pe3n0oi;

TEpPBBIN NPONOJIBHEIM KaHall, IPOXOASAIIMI Yepe3 NepBbli TPYOHBIN 2IEMEHT
OT IIEpBOTO MPOKCHMAIBLHOTO KOHI[@ C HapyXHOH pe3sbod [0 mepBoro
IOUCTaTbHOTO KOHIIA C HAapyXHOU pe3b0ol, IpHM 3TOM YKa3aHHbIA IEPBbIM
IPOKCUMAJIbHBINA KOHeLl C Hapy>XHOH pe3pOod 3aKaHYMBAaeTCs Ha MOBEPXHOCTH
TIEpPBOro MPOKCUMAIBHOTO KOHIA C HApYXXHOH pe3p0oi;

HEITIPEPLIBHYIO IIEPBYIO CONPSAraeMylo BHEIIHIOK KIMHOBHIAHYIO pe3bly,
06pa3oBaHHYIO Ha [IEPBO¥ HapyXHOH MOBEPXHOCTH IEPBOTO TPYOHOrO 3IeMEeHTa U
MPOXOMAIIYI0 OT IMOBEPXHOCTH IIEPBOTO MPOKCHMAJBHOIO KOHIA C HapyXXHOH
pe3s00it 0 331aHHOM [IepBOM TOYKU Ha IEPBOM TPYOHOM 3JIEMEHTE;

BTOPOW TPYOHBIN 3JIEMEHT, COACPIKAIMH:

BTOPOM IUCTANBHEIA KOHENl C HapyXXHOH pe3b00i ¥ BTOPO# MPOKCHMAIIbHBIN
KOHEIl ¢ HapYXHOMH pe3b0oii;

BTOpO# MPOMOJBHBINA KaHai, IPOXONSIIMH Yepe3 BTOPOH TPYOHBIH dJeMeHT
1



OT BTOPOTO IIPOKCHMAIBHOTO KOHIIAa ¢ HapyXHOH pe3b00# 10 BTOPOro AUCTAILHOIO
KOHIIa C HApy>XHOM pe3p0oii, IPH 3TOM yKa3aHHBIA BTOPOH NMPOKCUMAJIBLHEIN KOHEI]
C HapyXXHOH pe3p00oi 3aKaHYMBAECTCS Ha MOBEPXHOCTH BTOPOIO MPOKCHMAJIBHOIO
KOHIIa C Hapy>XHOH pe3n00oi;

HENPEPBIBHYIO BTOPYIO COINpPSraeMyl0 BHEUIHIOI KIHMHOBUAHYIO De3n0y,
06pa30BaHHy0 Ha BTOPO# Hapy)XHO! MOBEPXHOCTH BTOPOrO TPyOHOTO 3JIEMEHTA U
MPOXO/SAIIYIO OT MOBEPXHOCTH BTOPOIO KOHIIA C HapyXHOM pe3nboit 10 3amaHHON
BTOPO¥ TOUKH Ha BTOPOM TPyOHOM 2JIEMEHTE; U

B KOTOPOM, KOTAa MepBbI IMPOKCHMANIBHBIN KOHELl C HapyXHOH pe3nboi
epBOro TPyOHOrO 3IeMEHTa CBHHYEH B IICPBOM KOHILE My(QTBl, XU BTOpOH
IPOKCUMAJIBHBIA KOHEIl C HapyXHO#H pe3bboii BTOoporo TpyOHOIO 3j€MEHTa
CBHHYEH BO BTOPOM KOHIE MY(]THI, ¥ IIPH 3TOM KaXJ0€ CBUHYEHHOE COEAMHEHUE
BBIMIOJIHEHO C pPEKOMEHJOBaHHBIM  ONTHMAIBHBIM  KPYTAIIHUM  MOMEHTOM
CBUHYMBaHMA, paccTossHue D 31eMeHTOB MeEXAYy IIOBEPXHOCTBIO IIE€PBOrO
IIPOKCHUMAJILHOTO KOHLIA C HapyXHOW pe3pboil M NOBEPXHOCTBIO BTOPOIO
NPOKCUMAJILHOTO KOHIla C HapyXHo# pe3nboit cocrasmger or 0 mo 10
MHJUTHMETPOB, U B KOTOpPOM, Korga pacctosHue D paBHo 0 MHIIMMETPOB,
CYIIECTBYET KOHTAKT MEXIYy MOBEPXHOCTBIO IEPBOX NPOKCHMAJILHOIO KOHIA C
Hapy>)XHOH pe3pboif U IOBEPXHOCTBHIO BTOPOr0 INPOKCHMAIBHOIO KOHLA C
HapyXHOM pe3s00ii, HO HeT oceBol HHTephepeHIH (7 Hama2a).

2.CBHHYEHHOE COeIWHEHHe TPYOHBIX H3JENMH IO IMYHKTYy 1, B KOTOpPOM
koohdUuLrHeHT KiuHa Wc HENpepbhlBHOM IepBOH BHYTPEHHEW KIMHOBHUIHOM
pe3n0Bl, HENPEPHIBHON BTOPO# BHYTPEHHEH KJIMHOBHIHOHN pe3b0bl, HEMPEPLIBHON
NepBOH CompsiraeMoi BHENIHeH KIMHOBHUAHOH pe3nObl M HENpPEpBLIBHOM BTOpOi
COTPAraeMoi BHEIIHEH KIMHOBHIHOM pe3sObl COCTaBIsAeT MEHbIIE, YeM 2,0, U B
xoropoM W ompegenseTcs Kak COOTHOLIeHHe nepBod mmpuHbl (W) camoi
IIUPOKOH KIMHOBHAHOU pe3nOBbl, MofeNeHHOH Ha Bropyro mupHHy (Wz) camoit
y3KO# KIIMHOBUIHOH pe3bOBbIL.

3.CBHHYEHHOE COEOUHEHHE TPYOHBIX WM3AEIUHA IO NYHKTY 2, B KOTOPOM



3HaYeHHe koaPuimenta kiauHa We cocrasiser ot 1,3 1o 1,9.

4.CBUHUYEHHOE COEIAWHEHHe TpPYOHBIX W3AENUd IO IYHKTy 1, KoTOopoe
BBINOJIHEHO TakuM 00pa3oM, 4YTO MpH MPHJIOKEHHH YPE3MEPHOIO KpYTALIETo
MOMEHTa K CBHHUEHHOMY COEIWHEHUIO TpPYOHBIX H3ACIMHA BO BpeMs €ro
YCTAHOBKM B CTBOJIE CKBaXHHBl ITyTEM BpPAICHHUS KOJIOHHBI, COCTOsLIEH u3
B3aMMOCBSI3aHHBIX COEIUHEHHN TPYOHBIX U3AENUi, YKa3aHHBIA 4YpEe3MEPHBIN
KPYTSALIMA MOMEHT IIPUBOJUT K HHTEPQOEPEHIIMOHHOMY KOHTAaKTy MeXIy
IOBEPXHOCTHIO IIEPBOT0 MPOKCHMAIBHOrO KOHIA C HapyXHOH pe3nboi U
MIOBEPXHOCTBIO  BTOPOrO IMPOKCHMAJIbHOTO KOHLA C HAapyXHOH pe3n0oH
CBHHYEHHOTO COEUHEHUS TPYyOHBIX U3IEIUH.

5.CBUHYEHHOE COeJUHEHHE TPYOHBIX U3JENUN MO NYyHKTY 4, B KOTOPOM
UHTepGEPEHLIMOHHBIN KOHTAKT MEXIY MOBEPXHOCTBIO NEPBOr0 IHPOKCHMMAIBLHOIO
KOHIIA C Hapy>XHOH pe3n00i U MOBEPXHOCTHIO BTOPOIO IIPOKCHUMANIBHOIO KOHIIA C
Hapy)XHOH pe3p0oil mepemaer OCEBYIO Harpy3Ky 4epe3 CBHHYEHHOE COECIUHEHHE
TpyOHBIX U3AENHH.

6.CBHMHYEHHOE COEJUHEHHE TPYyOUaThIX H3AENUil IO IyHKTY 4, KOTOpoe
UMEET TMeperpy304HyI0 CIOCOOHOCTh IO YPE3MEPHOMY KpYTSIIEMY MOMEHTY B
nquanaszoHe 150% - 250% oT onTUManbHOrO KpyTAIIEr0o MOMEHTa CBUHYMBAHHUS.

7.CBHHYEHHOE COEJUHEHHE TPYOHBIX H3JEeNUN II0 IYHKTY 1, B KOTOpOM
HEIpephIBHAs MepBas U HENpephIBHAs BTOpas BHYTPEHHsSA KIMHOBHAHAA pesbba,
pacroyio)keHHass B My(@Te, HeENpepblBHAs IepBas CoNpsracMas BHEIIHAA
KJIMHOBHIHAs pe3b0a, pacrloyiokeHHas Ha IepBOM TpyOHOM 3JJIEMEHTE, H
HEeNpephlBHAs  BTOpas  colpsraeMmas  BHEIIHSs  KJIMHOBHIHas  pesn0a,
pacrojio)keHHass Ha BTOPOM TpPYOHOM JNeMeHTe, MpPEACTABIAT  CoOoH
KJIMHOBHAHYIO pe3b0y B BUJIE JIACTOYKHMHA XBOCTA.

8. CBUHYEHHOE COEQUHEHHE TPYOHBIX M3NENUH IO MYHKTY 1, B KOTOpOM
HelpepbIBHAs ~ IlepBas  compsraeMas  BHEIUHSs  KIMHOBHJIHas  pe3b0a,
pacmosioxKeHHass Ha IIepBOM TpyOHOM JJ€MEHTe, M HENpephIBHAsS BTOpas

conpsaracMasli BHEIIHAS KIMHOBHAHAs pe31>6a, pacIiojioXX€HHasl Ha BTOPpOM Tp}’6HOM



3IEMEHTE, ABIAIOTCS CXOAAIIeN KITMHOBUAHOM pe3p0oi.

9. CBUHYEHHOE COEIMHEHHE TPYOJaThIX M3JENUH IO IYyHKTY 8, B KOTOpPOM
3a/laHHas TepBas TOYKa Ha IEPBOM TPYOHOM 3/IeMEHTE Onpe/ielieHa IepBoi TOUKON
CXOXJCHUS HENpPEepLIBHOMN NEpBOM compsraeMoil BHEIIHEH KIMHOBHMAHOW pe3bObl
Ha TEpBOM HApPY)XHOM MOBEPXHOCTH NEpBOro TpyOHOro sneMeHTa, M 3aJaHHad
BTOpas TOYKa Ha BTOPOM TpPYOHOM D3JIE€MEHTE OIpEeNieHa BTOPOH TOYKOM
CXOXIEHHS HENpephIBHOM BTOPOW CopsiraeMoil BHEIIHe! KIMHOBMIHOH pe3bObl
Ha BTOPOM Hapy>HOi IIOBEPXHOCTH BTOPOTO TPYOHOIO 3JIEMEHTA.

10. CBHHYEHHOE COeQUHEHHE TPYOHBIX U3ENNH 10 IyHKTY 9, B KOTOPOM
TIEPBLIA CpeNHUi AUaMeTp KOHyca HENIPepBIBHOM IEPBOM CONMpsAracMoil BHEIIHEH
KIMHOBHIHON pe3nbbl mepecexkaeT mepBbld HapyxHblii nuamerp (OD) nepsoro
TpyGHOIO 3/MeMEHTa B MEpPBOW TOYKE CXOXIEHHUsS, M BTOPOM CpeiHHMH AHaMeTp
KOHYCa BTOPO#i compsiraeMoil BHEIIHeH KIMHOBUIHON pe3bObl IepecekaeT BTOpoi
HapyxHblii auamerp (OD) Broporo TpyOHOro 371€MEHTa BO BTOPOM TOYKE
CXOXJICHHUS.

11. CBuHYEHHOE COeIMHEHHe TPYOHBIX U3JENUN [0 MYHKTY 1, B KOTOPOM
HETpephIBHAs IepBas colpsraeMas BHEUIHAS KIHHOBHMAHAs pe3bba MepBOro
TpyOHOTO DdJIeMEHTa CBHHYEHA B HENPEPBIBHYIO TIEPBYI0 BHYTPEHHIOIO
KJIHHOBHIHYIO pe3b0y MyGhThl, U HENpepbIBHAs BTOpas compsAraemas BHEIIHSS
KIMHOBUAHAs pe3bba BTOPOro TPyOHOIO 3JI€MEHTa CBHHYEHA B HEIIPEPBIBHYIO
BTOPYIO BHYTPEHHIOIO KIIMHOBUIHYIO pe3b0y My(dThI.

12. CBUHYEHHOE COeIWHEeHHEe TPYOHBIX U3AENUH 10 IIYHKTY 1, B KOTOpOM
PEKOMEHTyeMbIH ONTHMAJIbHBIM KPYTAIIHA MOMEHT CBUHYHMBAaHHS CO3AAIOT TOJIBKO
NIpd TOMOINM HENpEPBIBHOM IepBOM BHEIHEH KIMHOBHAHOW  pe3bOsl,
COTIPATAIOIIENCS ¢ HENMPepPhIBHON NEpBOil BHYTPEeHHEH KIMHOBUIHOW pe3bboil,
HETNPEPLIBHOM BTOPOJ BHEIIHEH KIMHOBMAHOM pe3p0Obl, compsraromeics c
HEMpEPLIBHOMN BTOPO# BHyTpeHHEH KIMHOBHAHON pe3bOOM.

13. CBHHYEHHOE COEIUWHEHHE TPYOHBIX H3AEITHH IO IyHKTY 1, KOTOpOE

BBINOJIHEHO O€3 3arIeYuKOB A1 nepeaavy KpyTAamero MOMEHTa.



14. CBuHUYEHHOE COeAMHEHHUe TPyOHBIX U3HENuUl 10 MyHKTY 1, B KOTOpOM
3alaHHas TIepBasg TOYKAa HEINPEPBHIBHOM IIEPBOM  COIpsAraeMoil  BHELUHEH
KJIMHOBUAHON pe3bObl pacrnoliokeHa Ha IEpPBOM TpYOHOM D3JIEMEHTE MEXIY
IEePBBIM IHCTaIbHBIM KOHLIOM C HapyXHOW pe3b00lf M MOBEPXHOCTHIO IEPBOIOD
IPOKCHMAJIBHOIO KOHIIa C HapyXHOW pe3pboif, W 3ajaHHas BTOpas TOYKa
HENpPEepBIBHOW  BTOpPOM  compsraeMod  Hapy»XHOH  KIMHOBUIAHOH  pe3bObI
pacrioyio’keHa Ha BTOPOM TPYOHOM 3JIEMEHTE MeXy BTOPHIM JUCTAIbHBIM KOHLIOM
C HapyXHOH pe3p00il U IOBEPXHOCTHIO BTOPOTO IPOKCHMAIBHOIO KOHHA C
Hapy>KHOH pe3b00H.

15. CBuH4YeHHOe coeuHEHHNE TPYOHBIX U3JENUM 11O MyHKTY |, B KOTOpOM,
KOTJla MepBbId NMPOKCUMAJIbHBIA KOHEI| C HapyXHOW pe3nOoit mepsoro TpybHOro
3JIEMEHTa BBUHYEH B IEPBBIM KOHEI] My(Thl, U BTOpOH NMPOKCHUMANbHEBIN KOHEIl ¢
Hapy»XHOH pe3p00oif BTOpOro TpyOHOro 3jJ€MEHTa BBHHYEH BO BTOpPOil KOHeN
MyGbTBI, KaXI0€ CBUHYEHHOE COEIMHEHHE BBINOJIHEHO C pPEKOMEHIOBaHHBIM
ONTUMAJILHBIM KPYTSIIMM MOMEHTOM CBUHYMBAaHMS, pacCTOsHHE D >1eMeHTOB
MEXy IOBEPXHOCTHIO NEPBOro IMPOKCHMAIBHOIO KOHIIA C HapyXHOU pe3nOoi u
MOBEPXHOCTBIO BTOPOr0 IMPOKCHMAJIBHOTO KOHLIA C HAapyXHOM pe3bp0oii cocTaBiser
oT 1 no 10 MuILIMMETPOB.

16. Cnoco6 OypeHHS OTKJIOHEHHOTO CTBOJa CKBa)XHHBI, HMEIOUIETO
BEPXHIOKO  BEPTHUKAIBHYIO  4acTh, H3OTHYTYI0O IIEPEXOJHYIO 4YacTb W
3aKaH4YMBaIOLIETOCS N'OPU30HTAIILHON YaCThiO, KOTOPBIM CONEPKUT ITallbL:

NpeaycMaTpUBalOT My(TY, KOTOpasi COLEPKUT:

IIEpBBIA KOHELl, HMEIOLIUK I[IepByl0 I[IOBEPXHOCTh, U BTOPOH KOHET],
UMEIOIIUN BTOPYIO ITOBEPXHOCTE;

IPOAONBHBIN COCOUHUTENBHBIA KaHall, MMPOXOAAMMI depe3 MydTy OT ee
IIEpBOI0 JI0 BTOPOIo KOHIIA;

HEIPEPBIBHYIO NTEPBYI0 BHYTPEHHIOIO KIMHOBUAHYIO pe3nly, 00pa3oBaHHYIO
B IIPOAOJBHOM COEAMHUTEIBHOM KaHajle My(ThI UM MpPOXOMALIYIO OT 3aJaHHOi

nepBoﬁ Ha4yaJIbHOM TOYKH, pacnonomeHHoﬁ paAaOM C IIOBEPXHOCTBIKO IICPBOTO




KOHIIA /10 33/IaHHO [epBOY OKOHEYHOM TOYKH, PACIIOIOKEHHON PAIOM CO CpeaHeH
TOYKOI TMPOJONBHOTO COCAWHUTEILHOIO KaHajga, W HENPEphIBHYIO BTOPYIO
BHYTPEHHIOIO  K/IMHOBUAHYIO  pe3p0y, 00pa3soBaHHyl0 B  NIPOROJBHOM
COEIMHUTEIHHOM KaHajle U MPOXOALIYIO OT 3aJaHHON BTOPOH HaYaabHOM TOUKH,
PACTIONIOKEHHOM PANOM C IMOBEPXHOCTBIO BTOPOrO KOHIA 10 3aJaHHOM BTOPOH
OKOHEYHOM TOYKM, DPACIOJIOXEHHOH pAIOM CO CPEINHEH TOYKOH IPOHOJIBHOIO
COEMHUTEJILHOTO KaHala,

IpeIyCMaTpUBAIOT TIEpBbIA TPYOHBIN 3JIEMEHT, KOTOPBIA CONCPXKHUT:

NepBeIi  AMCTANBHBIA KOHEl C HapyXHOH pe3pbod UM  MepBBIA
IPOKCHMAaJIBHBIN KOHEI ¢ HapyXHOH pe3r0oi;

TIEePBEIN MPOMOJBHEIN KaHal, TPOXOAIIIM depe3 NepBhIi TPyOHBIA lIEMEHT
OT IIepBOr0 MPOKCHMAIBLHOTO KOHLA C HapyXHOH pe3pbod [0 MepBOro
IUCTAILHOINO KOHI[A C HapyXHOH pe3b0od, NpH 3TOM YKa3aHHBIA IE€PBBIA
IIPOKCHUMAJIBHBIA KOHEL[ ¢ HapyXHO! pe3p0oi 3aKkaH4YMBAETCA Ha IIOBEPXHOCTH
TIEpBOI0 MPOKCUMAJIBHOTO KOHIA ¢ HapyXHOH pe3nboi;

HENPEPLIBHYIO MEPBYIO COMPATAEMYI0 BHEIIHIO KIMHOBHIHYIO pe3bly,
06pa30BaHHyIO Ha IIEPBOI HapyXXKHOM MOBEPXHOCTHU NEPBOI0 TPYOHOIO 3JIEMEHTA U
NIPOXOASALLYI0O OT IMOBEPXHOCTH IEPBOr0 MPOKCHMATIBHOIO KOHIIA C HapyXHOH
pe3n6oil 10 3a1aHHOM MepBoii TOYKM Ha NIEpBOM TPyOHOM JIIEMEHTE,;

IIpefyCMaTpUBAIOT BTOPOH TPyOHBIN 3IEMEHT, KOTOPBIH COAEPIKHUT:

BTOpO# AUCTAJIBHBIH KOHEI ¢ Hapy>KHOH pe3p00i U BTOpOH IPOKCUMAIIBHEIH
KOHELl ¢ Hapy>XHOH pe3pO0i;

BTOpOM IPOMOJBHBINA KaHall, MPOXOIAIIMH depe3 BTOpod TpyOHBIA 3/1€MEHT
OT BTOPOTO MPOKCHMATIHLHOTO KOHLA C HAPY>KHOM pe3p0oii 10 BTOPOro AUCTaIbHOIO
KOHIIa C Hapy>XHO# pe3b00H, IIPU 3TOM yKa3aHHBIA BTOPO¥ MPOKCHMAJbHBIH KOHEl
C Hapy)XHOW pe3p00H 3aKaHYUBAETCHA HA MOBEPXHOCTH BTOPOTO MPOKCHMAJIBHOIO
KOHI[a C Hapy)XHO# pe3p60i;

HETIPEPHIBHYIO BTOPYIO CONpATaeMyl0 BHENIHIO KJIHHOBHAHYIO De3b0y,

06pa30BaHHYIO Ha BTOPOi HAPY>KHOH MOBEPXHOCTH BTOPOTO TPYOHOIO 3JIEMEHTA U



NPOXOASAIUIYI0 OT IMOBEPXHOCTH BTOPOr0 IIPOKCHMAJbHOIO KOHLIA C HapyXHON
pe3b00oii 10 3a1aHHOM BTOPOH TOYKU Ha BTOPOM TPYOHOM 3JIEMEHTE; U

YyCTaHaBJIUBAIOT KO.HOHHy, COCTOSALIYI0 M3 B3aMMOCBS3aHHBIX CBHHYEHHBIX
COEUHEHUN TPyOHBIX U3JIENHIi B CTBOJIE CKBaXKUHBI,

NPUKJIaABIBAIOT YPE3MEpPHBIA KPYTALIMA MOMEHT K, [0 MEHBIIEH Mepe,
ONHOMY H3 CBHUHYEHHBIX COCAMHEHHH TpYyOHBIX H3[ENUH IyTEM BpallCHUS
KOJIOHHBI I NEPEMELIEHUs COEAUHEHUs TPyOHBIX W3AEIUN 4Yepe3 CTBOM
CKBaXWHBI, IIPM 3TOM YpEe3MEpPHBIH KpYTAIIMA MOMEHT TPHUBOAHT K
BO3HUKHOBEHHUIO MHTEP(EPEHIMOHHOTO KOHTAKTa MEXIy NOBEPXHOCTBHIO IEPBOTO
IIPOKCMMAJILHOTO KOHIIAa C HapyXHOH pe3p00H M IMOBEPXHOCTBIO BTOPOTO
NPOKCHMAJIBHOTO KOHLIA2 C HapyXHOH pe3p0oil IO MeHbIIEeH Mepe OIHOro
COEMHEHHUS TPYOHBIX U3IETUH.

17.  Cnocob6 mo myHKTy 16, B KOTOPOM Ype3MepHBIA KpPYTAIIHUHA MOMEHT
NpUIAraroT, KOIna 10 MEHbIIeH Mepe OJHO CBHHYEHHOE COCJUHEHHE TPyOHBIX
U3EIHA TepeMellaloT 4Yepe3 TOPU3OHTAIBHYI0 YacTh CTBOJA CKBAXXMHBI IIPH
IOBOPOTE.

18.  Cmoco6 mo myHKTy 16, B KOTOPOM HHTEpGhEPEHIMOHHBIM KOHTAKT
MEXJYy TOBEPXHOCTBIO NEPBOIO NPOKCHMAIBHOIO KOHIA C HapyXXHOU pe3bboii u
TIOBEPXHOCTHIO BTOPOrO MPOKCHMAIBHOIO KOHIIA C HapyXHO# pe3nboit mepenaer
OCEBYIO Harpys3Ky uepes, 0 MeHbIIeH Mepe, OHO COeAMHEHUE TPYOHBIX U3AENHI.

19. CsuHUEHHOE cOeqUHEHHE TPYOHBIX W3AETUH IS pPa3sbeMHOIO
COEIUHEHHS [IEPBOTO U BTOPOIr0 TPYOHBIX ANIEMEHTOB, KOTOPOE CONEPIKHUT:

My(Ty, coepXKallyo:

IEPBBIM KOHELl, HMMEIOIIUNA IEepBYIO IIOBEPXHOCTb, M BTOPOH KOHel,
HMMEIOII M BTOPYIO IIOBEPXHOCTD;

IPOJOJILHBI COCAMHUTENBHBIA KaHAJ, MPOXOAANMi depe3 MydTy OT ee
HEPBOrO 10 BTOPOT0 KOHIIA;

HETIPEPLIBHYIO TIEPBYIO BHYTPEHHIOK KIMHOBHUHYIO pe3b0y, 00pa3oBaHHYIO

B MIPOAOJIBHOM COCOAWHHUTCIIBHOM KaHaJliC Myq)TBI H MPpOXOAAIIYHO OT 3aJaHHOH




[IepBOMi HayajdbHOUW TOYKH, DACIIONIOKEHHON pAIOM C IIOBEPXHOCTBIO IIEPBOIO
KOHLIA, J0 33J1aHHOM II€pBOM OKOHEYHOM TOYKH, pPACIOIIOKEHHON pIIOM CO
CpeaHeN TOUKOH NPOAOJIBLHOIO COEAMHUTENBHOTO KaHala, U HENPEPhIBHYIO BTOPYIO
BHYTPEHHIOK0  KIMHOBUIHYKO  pe3b0y, 00pa3oBaHHyl0 B  INpPOAOJBHOM
COEAVHUTEIILHOM KaHalle U IPOXOASIIYIO OT 33JaHHOW BTOPOM Ha4albHOM TOYKH,
PAacCIONIOXKEHHONW psAOM C IOBEPXHOCTBIO BTOPOro KOHIIA A0 3aJaHHOW BTOPOIl
OKOHEYHOW TOYKH, DacCIlOJIOXKEHHON pAJOM CO CpEeIHEH TOYKOM MPOAOJIBHOIO
COEIMHUTENILHOTO KaHala;

epBBI TPYOHBIM 3JIEMEHT, KOTOPBI CONEPHKHT:

NEPBBIA  JUCTAIBHBIA KOHELl C HapyXHOH pe3pboii ©  nepBbId
IIPOKCUMAaJIbHBIA KOHELl C Hapy>XHO# pe3n0oi;

NIEPBBIA ITPOAOINIBHBIN KaHall, IPOXOASIINNA Yepe3 NepBbIii TpyOHBIN IeMEeHT
OT TMI€pBOro IIPOKCHMMAJBLHOTO KOHL@ C HapyXHOH pe3pboil 10 mnepBoro
JUCTANIBHOTO KOHIIA C HapyXXHON pe3p0OH, INpH 3TOM YyKa3aHHBIH IEPBBIid
IIPOKCUMAJIbHBIM KOHELl C HapyXHOW pe3n0oil 3akaHUYMBAETCH HA IMOBEPXHOCTH
NIEpBOT0 IIPOKCHMAIBHOTO KOHLIA ¢ HapyXHOH pe3n0oii;

HEMPEPHIBHYIO IIEPBYIO COINPAracMyH BHEIIHIOIO KIMHOBUAHYIO pe3nly,
00pa30BaHHYIO Ha [IEPBOH HapYXXHOM MOBEPXHOCTH MEPBOTO TPYOHOTO 3JIEMEHTA U
IIPOXOASIIYIO OT IIOBEPXHOCTH IEPBOrO KOHIIA C HAPYXXHOH pe3n0oit 10 3amaHHOM
NIEpPBOM TOYKYU Ha MEPBOM TPyOHOM SJIEMEHTE;

BTOPO TpYOHBIN 3JIEMEHT, KOTOPBIH CONEPIKHUT:

BTOPOW AMCTAJIbHBIA KOHEL] ¢ HapyXHOM pe3p0oiif 1 BTOpPO# IMPOKCHMAaTbHBIH
KOHEl] C Hapy>KHO! pe3b0oit;

BTOpPOI NpPOJOJILHBIN KaHal, MPOXOAALIAN Yepe3 BTOPOH TpyOHBIN djIeMEHT
OT BTOPOTO INPOKCUMAJIBHOIO KOHIIA C Hapy>XHOH pe3s00it 10 BTOPOro JUCTAIBEHOIO
KOHLIa C HApYXXKHO pe3p00i, IPH 3TOM yKa3aHHBIH BTOPO# ITPOKCHMAJILHEIN KOHEII
C Hapy»XHOH pe3pOoi 3aKkaH4YMBAeTCA Ha MOBEPXHOCTH BTOPOTO IMPOKCHMAILHOIO
KOHLIa C Hapy>XHO# pe3p0oii;

HETIPEPBIBHYIO BTOPYIO COIpPSTracéMyl0 BHELIHIOK KIMHOBUIHYIO Ppe3b0y,




06pa30BaHHYIO Ha BTOPOM HAapy)XHOH NMOBEPXHOCTH BTOPOro TPyOHOIO 3/eMeHTa U
TIPOXOAAIIYIO OT [IOBEPXHOCTH BTOPOTO KOHIA C HapyXHOH pe3b0oii 10 3afaHHOM
BTOpO# TOYKHM Ha BTOPOM TPYOHOM 3IIEMEHTE; U

yKa3aHHOE CBHHYEHHOE CO€IUHEHHE TPYOHBIX H3IEINH BBHITOIHEHO C
BO3MOXHOCTBIO TE€PBOHAYaJIbHOTO HAaBHHYMBAHMA Ha IEPBHIM MPOKCHMAJIbHBIN
KOHEIl ¢ HAapyXHOI pe3s00ii epBoro TpyoHOro EMEHTA, KOTOPBIA BBUHYHUBAIOT B
TIepBBIH KOHel My(ThI, U Ha BTOPOM MPOKCUMAILHBIH KOHEIl ¢ HAPY)KHO# pe3b0oi
BTOPOTO TPYOHOTO 3JI€MEHTa, KOTOPBIi BBHHYHMBAIOT BO BTOPOHM KOHEL MYQTHI,
KaXIbI M3 KOTOPBIX CBHHYMBAIOT C 3aJaHHBIM ONTHMAJIBHBIM KPYTAIIUM
MOMEHTOM CBHHUYMBAHHSA, BCIEICTBHE Hero paccTosHue D BHYTpPH NPOJOIBHOIO
COEIMHUTENILHOTO KaHajla, W3MEPEHHOE MEXIY [10BEPXHOCTBIO IEpPBOIo
NPOKCUMAJIBHOTO KOHIIA C Hapy)XHOH pe3pboi U IOBEPXHOCTBIO BTOPOIO
IIPOKCHMAJIBHOTO KOHIIA ¢ HapyXHO# pe3b0oii, HaxonuTcs B auanazone ot 0 go 10
MUJJIMMETPOB, M B KOTOPOM, €CJIH yKa3zaHHOe paccrosiHue D paBHo 0, cymecTByeT
KOHTAKT MEXIy [OBEPXHOCTHIO IEPBOr0O INPOKCHMAJIBHOTO KOHIA C HapyXHOH
pe3b60ii U IOBEPXHOCTHIO BTOPOIO MPOKCHMAIIBHOrO KOHIA ¢ HapyXHOH pe3n0oi,
HO HET OCEBO HAarpy3KH, nepeiaBaeMoi yepe3 yKa3aHHbIM KOHTaKT.

20. CBUHYEHHOE COEJUHEHHME TPYOHBIX u3xenuii nmo mnyHKTy 19, B
KOTOpoM kod¢duIimeHT knuHa Wc HENpepBIBHOW IepBOW  BHYTPEHHeH
KJIMHOBHIHOM pe3n0bl, HENPEPHIBHOM BTOpON BHYTpeHHE! KIMHOBHUIHON Pe3bOE,
HENpepLIBHON I1epBOM  cONpsraeMoil BHEINHEH KIMHOBHIAHOH pe3sObl M
HeNpepHIBHON BTOPOM compsiraeMoil BHENIHeH KIMHOBHAHOH pe3bObl COCTABISET
MmeHbine, yeM 2,0, ¥ B koTropoM Wc oOmpenensioT KaK COOTHOLICHHE IEepBOMH
mvpuHsl (W) camoil MMPOKOH KIMHOBUIHON pE3bObI COEAMHEHHMS, ONEIEeHHON
Ha Bropyio wupuHy (W,) camolf y3Kko#t KIIMHOBHIHOM Pe3hOBL.

21. CBHHYEHHOE COEIWHEHHe TpPYOHBIX u3fenui mno InyHkty 20, B
KOTOpOM K03 ¢uuneHT kiuHa Wc cocrasnsier ot 1,3 no 1,9.

22. CBHHYEHHOE COEIMHEHHE TPYOHBIX M3JeNHi 1o MyHKTy 19, xotopoe

JONOJIHUTEIIBHO BBIIMOJIHEHO TaKHUM o6pa30M, 4YTO IMpHU HOPWIOKECHHUU K HEMY



YPEe3MEPHOT0 KPYTALIEr0 MOMEHTA BO BpEMS YCTAHOBKY CBUHYEHHOIO COEAUHEHUS
TPyOHBIX U3ETUI B CTBOJIE CKBa)XMHBI IIyTEM BpalleHUs KOJIOHHBI, COCTOSILEH U3
B3aMMOCBSI3aHHBIX COEAMHEHWN TpYOHBIX W3AENUN, YpPE3MEpHBIA KpyTAIIUA
MOMEHT TPHUBOIUT K HHTEP(EPEHLHOHHOMY KOHTAKTYy MEXIY IOBEPXHOCTBIO
MIEPBOr0 NMPOKCUMAJBHOTO KOHLIA C Hapy)KHOU pe3b0oil U MOBEPXHOCTBIO BTOPOIO
IIPOKCHMAJILHOTO KOHIIa C HAPY)XHOU pe3b00it CBUHYEHHOIO COEAMHEHHS TPYOHBIX
U3JIENHH.

23. CBUHYEHHOE CoOeINHEeHWe TPYyOHBIX H3AENUA IO IYyHKTy 22, B
KOTOPOM  HMHTEPQEPEHIIMOHHBIA KOHTAaKT MEXAY ITOBEPXHOCTBIO IIEPBOIO
INPOKCMMAJIBHOTO KOHI[@ C HapyXHOH pe3p0oif M IOBEPXHOCTBIO BTOPOIO
MPOKCHMAJILHOTO KOHIa C HAapYXXHOI pe3n0oil mepeaeT oceByI0 Harpysky uepes
CBUHYEHHOE COeIUHEHHE TPYOHBIX M3EIHA.

24. CBUHYEHHOE COENUWHEHHE TPYyOHBIX U3NEJHIl MO MyHKTY 22, KOTOpOe
UMEET Ieperpy304Hyl0 CIOCOOHOCTh IO YPEe3MEPHOMY KpYyTSlleMy MOMEHTY B
nuarnaszone ot 150% no 250% oT 3agaHHOrO ONTUMAJIBHOTO KPYTAIIET0O MOMEHTa
CBUHYMBaHMUS.

25. CBUHYEHHOE COeAMHEHHEe TPYOHBIX WH3AeNUid 1Mo nyHKTY 19, B
KOTOPOM HeIpephIBHAS IepBasi M HelpepbiBHAsA BTOpas BHYTPEHHSS KIMHOBHIHAS
pe3pba, pacrnonoxeHHas B My(dTe, HelpepbIBHAs [epBas CoOIpsraeMasl BHEIIHSS
KJIMHOBUAHAs pe3bba, pacrnolioxeHHas Ha INEepBOM TPYyOHOM OJJIeMEHTEe, W
HENpephiBHAsT  BTOpas  compsraemas  BHEIIHAS  KJIMHOBHUJHAas  pe3b0a,
pacmoyioXXeHHass Ha BTOpOM TpPYOHOM OJJIEeMEHTe, MPEACTaBIAOT Cco0oi
KJIMHOBHUJHYIO pe3s0y B BUJE JIACTOYKHHA XBOCTA.

26. CBuHYEHHOE CcOeAWHEHHE TPYOHBIX W3AeNuid 1o IyHKTy 19, B
KOTOpPOM HeIpepbIBHAs IiepBas compsraemas BHELIHssS KIWHOBHJHAas pe3n0a,
pacmoyio)keHHass Ha TIIepBOM TpyOHOM DJJIEMEHTE, U HENpephIBHAs BTOpas
cornpsiraemMasi BHEITHSS KJIMHOBHIHAS pe3b0a, pacronokeHHas Ha BTOpOM TpyOHOM
3JIEMEHTE, SIBJISIOTCS CXOAAMIeH KIMHOBHUAHOM pe3s0oH.

27. CBHHYEHHOE COEQUHEHHE TPYOHBIX H3NENHi IO NyHKTY 26, B
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KOTOPOM 3aJaHHas IepBas TOYKa Ha IEpBOM TPYOHOM OJIEMEHTE OmpeleneHa
IEePBOM TOYKOM CXOXIEHHs HENpPEpLIBHON IIEPBOM compsAraeMoil BHeEIIHeH
KJIMHOBH/IHOM pe3b0Bl HAa MEPBOM HApYXXHOM MOBEPXHOCTH IEPBOr0 TPYOUAaToro
JNIeMEHTa, M 3aJaHHasg BTOpas TOYKa Ha BTOPOM TpPyOHOM JJIEMEHTE OIpenelieHa
BTOPOl TOYKOW CXOXAEHHS HENpepbIBHOM BTOPOH CONpAraeMod BHELIHEH
KIMHOBUIHOM pe3bObl HA BTOPOM HApPY)XHOH IMOBEPXHOCTH BTOPOr0 TPYOHOTO
3JIEMEHTA.

28. CBHHYEHHOE COeIMHEHHEe TpyOdaThIX H3AeNud Mo IIyHKTy 27, B
KOTOPOM IIEpPBBIN CpPeAHUI IHaMETp KOHyca HEIpPEpPBLIBHOM IMEPBOM COIMpAraeMoi
BHELIHEH KJIMHOBUIHON pe3nObl IepecekaeT MepBblii HapyxHbIH auamerp (OD)
[IepBOro TPYyOHOTO 3JIeMEHTa B IIEpBOM TOUKE CXOXKACHHUS, W BTOPOM CpeaHUU
JAMaMeTp KOHyca BTOPOM CONpsSraeMoil BHEIIHeH KIMHOBMAHOM pe3nObl
nepecekaetT Bropoil HapyxHsbIi guamerp (OD) Broporo TpyOHOro aneMeHTa BO
BTOPOU TOYKE CXOXICHUS.

29. CBHHUYEHHOE COEAWHEHHME TpPYOHBIX H3IeNuid 1o MyHKTY 19, B
KOTOPOM HeNpephiBHAs IepBas compsraeMas BHEIUHSS KIMHOBHAHAsA pe3nba
MEPBOro TPYOHOIO 3JIEMEHTAa BBHHYEHA B HEIPEPBIBHYIO IEPBYI0 BHYTPEHHIOIO
KJIMHOBUAHYIO pe3s0y My(Thl, U HenpepblBHAs BTOPas CONpPSXKEHHAsA BHEIUHSS
KJIMHOBH/IHAg pe3b0a BTOPOro TPyOHOIO 3j€eMEHTa BBHHYEHA B HEIPEPHIBHYIO
BTOPYIO BHYTPEHHIOIO KIIMHOBUIHYIO Pe3b0y My(THI.

30. CsuHYEHHOE COeOWHEHHe TPYOHBIX HU3JENMH II0 IYyHKTY 19, B
KOTOPOM  3aJIaHHBIN  ONTHUMANbHBIA KPYTAIIMA MOMEHT CBHHYMBaHUA B
CBUHYEHHOM COCAWHEHWH TPYOHBIX H3AEIHH CO3LAIOT TOJBKO IIPH IIOMOIIH
HETNPEPLIBHOM IEpBO Hapy»KHOM KIMHOBUAHOM pe3pObl, compsraromeics c
HEIMpPEPBLIBHOM TMepBOit BHYTpeHHeH KIMHOBHUAHOH pe3b00H, M HempepBIBHOM
BTOpOU BHELIHEW KIIMHOBHIHOH pe3bObl, CONPSATalOUIEHCs ¢ HEMPEPLIBHOM BTOPOH
BHYTpPEHHEH KJIMHOBUIHOMN pe3b0oii.

31. CBHHYEHHOE COeAMHEHHE TPYOHBIX H3enui Mo myHKTY 19, KoTOpoe

BEITIOJIHEHO 0€3 3aIIeYUKOB IJ1S nepeaavyy KpyTauero MOMCHTA.
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32. CBuUHUEHHOE CoOeIWHEHHWe TpPYOHBIX u3AEeNUid No myHKTy 19, B
KOTOpPOM 3aZlaHHas INepBas TOYKAa HENpEPBIBHONW MEPBOM COINpPAracMoil BHELIHEH
KJIMHOBUAHON pe3bObl pacnojokeHa Ha IEepBOM TpyOHOM DJIEMEHTE MEXIy
MepBBIM TUCTAJIBHBEIM KOHIIOM C Hapy)XHOH pe3b0oi M MepBBIM NPOKCHMANBLHBIM
KOHLIOM C Hapy>XHO# pe3p0oi, W 3ajaHHas BTOpas TOYKA HENPEPLIBHOH BTOPOM
CONPSKEHHOM HapY>KHOU KIMHOBUIHON pe3bObl paconoxkeHa Ha BTOpOM TpyOHOM
JJIEMEHTE MEXIy IIOBEpPXHOCTBIO BTOPOTO JUCTAJIBHOIO KOHLA C HapyXHOM
pe3b00ii ¥ MOBEPXHOCTHIO BTOPOTO MPOKCUMAJILHOTO KOHIIA C Hapy»KHO# pe3pOoit.

33. CBuHYEHHOE COEAMHEHHME TpPYyOHBIX u3feNMd 1o nyHKTy 19, B
KOTOpPOM, KOT[a IepBbIf NMPOKCHMAJIbHEIH KOHEI C HapyXHOH pe3p0oi IepBoro
TpyOHOIO dJIeMEHTa BBUHYEH B MEpBbIH KOHEI] My(TH, U BTOPOH NPOKCUMANbHBIN
KOHell ¢ HapyXHOH pe3pOoi BTOpPOro TpyOHOro 31€MEHTa BBUHYEH BO BTOPOii
KOHEeUl My(Thl, NpPHU 3TOM KaXA0€ CBHHYCHHOE COCIMHEHHE BBINOIHEHO C
PEeKOMEHJIOBaHHBIM  ONTHUMAJIBHBIM  KPYTALOIUM MOMEHTOM  CBHUHYUBAHUA,
paccrosinie D 35ieMeHTOB MeXAy MOBEPXHOCTHIO IIEPBOI0 IMPOKCUMAJIBHOIO KOHIA
C Hapy)XHOH pe3bboil U IOBEPXHOCTBIO BTOPOTO MPOKCHUMAJIBHOTO KOHIA C
HapyXHO# pe3b00ii cocTaBisgeT oT | 10 10 MUIITUMETPOB.

34. Crnoco® pa3beMHOIO COEAWHEHUS TPYOHBIX U3LENIHM, KOTOPHIi
CONEPXKUT CIICAYIOIIUE STAllbl:

IpeAyCMaTpUBaIOT My(Ty, KOTOpasi CONEPKUT:

NepBbIA KOHEL, KMEIOLUNA IIepByl0 IIOBEPXHOCTb, U BTOPOM KOHeEL,
MMEIOIIMI BTOPYIO IOBEPXHOCTB;

MPOAONBHBIA COEAMHUTEIbHBIM KaHall, MPOXOASANINii dyepe3 My(hTy OT ee
IIEpBOI0 KOHIIA 10 BTOPOIO KOHIIA;

HeNpephIBHYIO NIEPBYI0 BHYTPEHHIOK KIMHOBUIHYIO pe3n0y, 06pa3oBaHHYIO
B TMPOAOJIBHOM COEAMHUTENHLHOM KaHalle My(TBl M IIPOXOAANIYIO OT 3aJaHHOM
MepBOM Ha4YalbHOW TOYKH, PACIONOXKEHHOW psAJIOM C IIOBEPXHOCTBIO IIEPBOTO
KOHIIa 1O 3aJlaHHOM NepBOM OKOHEYHOM TOYKH, PacIOIOKEHHON PANOM CO CpeaHeEHR

TOYKOW IPOJONBHOTO COEJUHHUTEIEHOTO KaHana, M HENpPEephIBHYIO BTOPYIO
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BHYTPEHHIOK  KIMHOBHAHYIO  pe3b0y, 00pa3soBaHHy0 B  NPOJOJBHOM
COEIMHUTEILHOM KaHajle M MMPOXOAAIIYIO OT 33JJaHHOH BTOPOH HayaJbHOW TOYKH,
PACITOJIOXKEHHOM pAIOM C TOBEPXHOCTBIO BTOPOrO KOHI@ IO 3a1aHHOW BTOpOH
OKOHEYHOM TOYKH, PACIIOJIOXKEHHON pSIOM CO CpEeAHEH TOYKOH INpOIOIBHOIO
COEIMHUTENILHOIO KaHalIa,

IIpelyCMaTPUBAIOT NE€PBbIA TPYOHBIN 3JIEMEHT, KOTOPbIH COAEPKHUT:

NepBbli  JMUCTANBHBIA KOHEN C HapyXHOH pe3pbOH W IEpBBIi
IIPOKCHUMAJIbHBIN KOHEI] ¢ HapyXHOH pe3nboi;

TepBbIi MPOMOBHEIM KaHal, IIPOXOASIIMA Yepes NepBbli TPYOHBIA IEMEHT
OT TOBEPXHOCTH MEPBOr0 INPOKCHMAIBHOTO KOHLA C HapyXHOH pe3nboi 10
TIOBEPXHOCTH II€PBOr0 JHUCTAJHHOTO KOHLA C HapyXHOH pe3p0oi, Mpu ITOM
YKa3aHHbIH MEPBBIA IPOKCHMANIBHBIA KOHEI] ¢ Hapy>KHOH pe3b00i 3aKaHYUBAETCS
Ha MEPBOJ NOBEPXHOCTH MPOKCHMAIIBHOTO KOHIIA C Hapy>XHOH pe3pboi;

HENIPEPLIBHYIO [EPBYIO CONPATaeéMyl0 BHEIITHIOK KIMHOBHUIHYIO pe3bOy,
06pa30BaHHYIO Ha IePBOi HapyXXHOM MOBEPXHOCTH NEPBOro TPYOHOTO 3JIEMEHTa U
IPOXOAAIIYIO OT ITOBEPXHOCTH IIEPBOTO KOHIA C HApYXHOH pe3pboil 10 3anaHHOM
TIEpBO# TOYKH Ha IEPBOM TPYOHOM 3JIEMEHTE;

NpeAyCMaTpPUBAIOT BTOPOH TPYOHBIN JIEMEHT, KOTOPBINA COMEPIKHUT:

BTOPOM JUCTAJIBHBIM KOHEL ¢ HapY>XHOH pe3p00il U BTOPOH NPOKCUMAIILHBIH
KOHELl ¢ Hapy>XHOH pe3nO0oH;

BTOPOI TPOXOJBHBIM KaHaJ, IPOXOMSIIUI Yepe3 BTOpoi TpyOHEIA 3/eMEHT
OT MNOBEPXHOCTH BTOPOTO IPOKCHMAIBHOTO KOHI@ C HApyXHOH pe3nboit 1o
TIOBEPXHOCTH BTOPOr0 JHUCTAIBHOTO KOHI@ C HapyXHOH pe3p0oi, NpH 3TOM
yKa3aHHBIA BTOPOM MPOKCUMAaTBHBIA KOHEIl C HapyKHOH pe3bboi 3aKkaH4YHBaeTCs
Ha BTOPO# MOBEPXHOCTH MPOKCHMAJIBHOTO KOHIA C Hapy>KHOH pe3b0oii;

HENPEPBIBHYIO BTOPYIO CONpPSraeMyl0 BHEIIHIOI KJIMHOBHIHYIO pe3b0y,
06pa30BaHHYIO Ha BTOPO# HapyXHO# IMOBEPXHOCTH BTOPOTo TPyOHOIO 3JI€EMEHTa U
TIPOXOMAILYIO OT BTOPOM IIOBEPXHOCTH KOHIIA C Hapy>KHOH pe3bOo 10 3aMaHHOiM

BTOPOIf TOUKH Ha BTOPOM TPyOHOM JJIEMEHTE; U
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MepBOHAYAJIIFHO HABHMHYUBAIOT Ha MEpPBHI NPOKCHUMAJBHBIA KOHEL C
HapyXXHOHU pe3b60ii EPBOro TPyOHOTO 3IEMEHTA, KOTOPhIi BBUHUHBAIOT B IIEPBHIi
KoHell My(hThI, ¥ Ha BTOPO MPOKCHMAJBHBIN KOHELl ¢ Hapy>KHO! pe3b00# BTOporo
TPYOHOTO 3JIEMEHTa, KOTOPbIH BBHHYHMBAIOT BO BTOPOH KOHEL My(ThI, KaXIbIA U3
KOTOPBIX CBHHYHMBAIOT C 3aJaHHBIM ONTHMANbHBIM KDPYTAUIMM MOMEHTOM
CBHHYMBAHHUA, BCIEACTBHE Yero paccTosHue D  BHYTpH IPOIOJIBHOTIO
COENUHUTEIBHOTO KaHajla, HW3MEPEHHOE MEXAYy IOBEPXHOCTBIO IIEPBOIO
IPOKCUMAJILHOTO KOHLIA2 C Hapy)XHOH pe3p00od M TOBEPXHOCTBIO BTOPOIO
MIPOKCHMMAaJILHOTO KOHLIA C HapyXHO# pe3rboii, HaxoauTcs B AuanasoHe ot 0 go 10
MHJUIMMETPOB, U B KOTOPOM, eciu paccTossHue D paBHO 0, CyIIeCTBYET KOHTAKT
MEXIY MOBEPXHOCTBIO MEPBOr0 NMPOKCHMAIBHOTO KOHLA C HapyXHOU pe3bboi u
TIOBEPXHOCTBIO BTOPOT0 IMPOKCHMAIBHOIO KOHIA C HapyXHOH pe3nboi, HO HET
OCEeBOH Harpy3KH, lepe/laBaeMoi yKa3aHHbBIM KOHTaKTOM;

yCTaHaBIIMBAIOT KOJIOHHY, COCTOSIIYIO M3 B3aUMOCBSI3aHHBIX CBHHYCHHBIX
coeIMHEHU TPYOHBIX M3IEIUi B CTBOJIE CKBXXUHBI, U

TIOBOPAYMBAIOT KOJIOHHY B CTBOJIE CKBa)XUHBI U, TAKUM 00pa3oM, Ipuiararor
Ype3MEPHBIM KPYTAIIMA MOMEHT 0 MEHbIIEH Mepe K OJHOMY M3 CBHHYEHHBIX
COeIUHEHUH TPYyOHBIX HW3NENUH B KOJIOHHE, NPU 3TOM YyKa3aHHBINA UYpe3MepHBIi
KPYTALINH MOMEHT CO3JaeT HHTep(EepeHIIMOHHbBIN KOHTAKT MEXAY MOBEPXHOCTHIO
IIEPBOTO MPOKCHMAJIBHOIO KOHIIAa ¢ Hapy>XHOH pe3b00H M MOBEPXHOCTHIO BTOPOIO
IIPOKCHUMAaJILHOTO KOHIIa ¢ Hapy»Hoi# pe3sboii, rae D < 0.

35. Cnocob pa3peMHOro coeAMHeHUs TpyOHBIX U3NeNUH Mo MyHKTy 34, B
KOTOPOM MPHKJIAAbIBAIOT YPE3MEPHBIH KPYTALIMH MOMEHT K, IO MEHBIIEH Mepe,
OZIHOMY CBHHYEHHOMY COEIMHEHMIO TPYOHBIX W3[€NMH, KOIfa M0 MEeHbIIEH Mepe
YacTh YKa3aHHOM KOJIOHHBI DAacIlOJIOKEHa B TOPHU30HTAIbHOM 4YacTH CTBOJIA
CKBa)XUHBI.

36. Cnocob pa3beMHOI0 COCAMHEHHS TPYOHBIX HU3IENHUHA IO MyHKTY 34, B
KOTOPOM HHTep(hEpEeHLIMOHHBI KOHTAKT IE€pEeNacT OCEBYIO HAarpy3Ky depes II0

MeHbILER Mepe ONHO CBUHYEHHOE COEAMHEHUE TPYOHBIX U3/IeNHUH.
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