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H300peTeHne OTHOCHTCS K COCAMHSACMON ITaHEH, B YACTHOCTH MaHenH moja. M300peTeHne Takxke OTHO-
CUTCS K TOKPBITHIO, B YACTHOCTH HAIOJIHLHOMY MOKPBITHIO, COACPIKAIIEMY MHOXKECTBO COCAWHCHHBIX MEKIY
c00o0ii maneneit coriacHo N300peTEHHIO.

Coenunsiemble Mexay co00il TaHenu, Takue Kak COequHsIeMbIe My co00i maHenu 1moJia, 0ObIYHO CO-
eANHAIOT MEXaHWIECKH [0 KPOMKAM HaHeJIeH C CIOIH30BAHNEM JIOTIOJTHUTEIHHBIX COSIMHNUTENBHBIX PO uIei
Ha MIPOTHBOIOJIOXKHBIX KpoMKaX. TpaJguIIMOHHO NPSMOYTOJBHBIE ITAHENN TI0JIa COSAUHSIOT 10 JUIMHHBIM KPOM-
KaM C MTOMOIIBIO TPAJUIIMOHHOTO CII0C00a YCTaHOBKH 1OA yrioM. Ha KopoTkoii cTopoHe MOTYT OBITH IpUMEHE-
HBI pa3IMYHbBIC CICTUIIIONNE MEXaHN3MBIL, IPIHYEM MEXaHU3M CIETUICHUS KOPOTKUX KPOMOK MOJKET, HallpuMep,
OBITh OCHOBAaH Ha BEPTHKAJIHHOM HAKJIAJBIBAHUH, TAK)KE HA3bIBACMOM CIICIUICHHE OMyCKaHWUEM, MPH 3TOM Ha-
MPAaBJICHHBIA BHU3 SI3BIY0K, PACHOJIOXKCHHBIA Ha KOPOTKOW KPOMKE CICIUIIEMOW TaHEeNH, IepeMelaloT B Ha-
MpPaBJICHAW BHH3, TAK YTO yKAa3aHHBIA HAIPABJICHHBIA BHH3 S3BIYOK BCTABISIOT B HATPABICHHBIA BBEPX Ma3,
PACIIONOXKEHHBI Ha KOPOTKOH KPOMKE yXe€ YCTaHOBIEHHOHM maHenu. IIpumep Takoil manenu packpsIT B US
7896571, npu 5TOM MOKa3aH MEXaHU3M CLEIJICHUS] KOPOTKUX KPOMOK, BBITTOJTHEHHBIA C BO3MOKHOCTBIO BEpTHU-
KaJbHO 3aIpaTh B3aMMHO CICIUICHHBIC KOPOTKHC KPOMKH CMEKHBIX MaHeNei. XOTS 3TOT HANpaBICHHBIH (-
(hexT BEPTHKAIBHOTO 3allMpaHUs Ha KOPOTKUX KPOMKAaxX IpeIHA3HAYCH JUIS CTAOWIM3AIMH CLEIUICHHUS MEKIY
TaHEJSIMU TT0JIa Ha KOPOTKHX KPOMKax, Ha MPAKTHKE YacTO BOSHMUKAIOT Pa3phIBEI HA CHEIUIIEMbBIX KPOMKaAX H3-3a
OKa3bIBAEMOTO TABIICHUS Ha CIEIUIIEMBIE KPOMKH KakK BO BpeMs COOPKH, TaKk M BO BpeMs MPAKTHIECKOTO HC-
TIOJIF30BAHUS, YTO BIMSET HA HAJIS)KHOCTE M JOJATOBEYHOCTh TAKOTO THIIA CHETUICHHS OITyCKaHHEM.

Lenbio n300peTeHNs ABISIETCS CO3MAHNE YCOBEPIICHCTBOBAHHONW MAHEIH, KOTOPYIO MOKHO YIyYIICHHBIM
00pa3oM CLEIIATh CO CMEKHOU MaHeINbIo, a TaK)Ke YIIyYIIEHHBIM CITOcoO00M pacuerisite. M300peTenne Kk ToMmy
JKe MPEIOCTaBIISAET TaHeNb 110 11. 1.

[NaHensb coryacHO M300PETEHUIO CHAOXKECHA YCOBEPIICHCTBOBAHHBIM MEXaHH3MOM CIICTIICHUS OITYCKaHUEM
M0 CPABHCHUIO C M3BECTHBIMU MEXaHU3MaMH CIICTUICHUS OITyCKaHWEM. bollee KOHKPETHO, MEXaHHU3M CIICTUICHUS
MO-TIPE)KHEMY BBITIOJTHEH C BO3MOXKHOCTBIO 3alTUPaTh CICIUICHHBIC MAHEIN KaK B TOPU30HTAIBHOM, TaK H B BEp-
TUKAJIGHOM HAIPaBICHUH OJIarojaps HAIMYHIO HAIMPABICHHOTO BBEPX S3bIYKA, UMCIOMICTO HAKIIOHHYIO (BHYT-
PEHHIOIO) CTOPOHY, OOpaIleHHYIO0 K HamlpaBJICHHOW BBEpX OOKOBOW I'paHH, W Ojaromaps HAIHYWIO HAKIOHHOW
CTOPOHBI HAIIPABJICHHOTO BHU3 S3BIYKa, OOpAIIeHHON K HAIIPaBICHHON BHU3 OOKOBOW I'paHH, B PE3YNIbTATE Yero
HaIpaBJICHHBI BHU3 S3BIYOK OYAET 3aKpeIUIeH BHYTPH HAIPABICHHOTO BBEpX Ma3a. DTOT MEPBHIN 3aMKOBBIN
MeXaHHU3M, TaK)Ke Ha3hIBa€MBIH BHYTPEHHHM 3aMKOM, 00pa3yeT 3aMKOBYIO CHCTEMY 3aKpPHITHIX 1a30B. Hampas-
JICHHBIA BBEPX SA3BIUOK M HAIIPABJICHHBIA BHU3 Ma3 00CCIEYNBAIOT TOPH30HTAIBHBIN 3aMKOBBIN MEXaHHU3M WIIH
BTOPOU 3aMKOBBI MEXaHU3M.

HanpasneHnHas BBepX OOKOBas TpaHb CHaOXCHA MEPBBIM 3aMKOBBIM JJIEMEHTOM B (hopMe 3aKPYTIICHHOTO
YIIIyOJICHUSI, TPUYEM HAMPABJICHHBIN BHU3 S3BIUOK CHA0KEH BTOPHIM 3aMKOBEIM 3JICMEHTOM B (JOPME OKPYTIION
BBIITYKJIOCTH, 00CCIICYHBAIONICH JOMOTHUTEIBHBIA 3aMKOBBI MEXaHU3M WIJIH TPETHH 3aMKOBBIA MEXaHH3M. JTOT
TPETHil 3aMKOBBIH MEXaHU3M MOXKET 00CCICUNBATh KaK OJIOKUPOBKY B BEPTHUKAIBHOM HAIPABIICHHUH, TaK U OJI0-
KAPOBKY B HAINpPaBIICHUH BpalllcHHs, MPEIOTBpAIlas HeKeJIaTeIbHOE PACICIUICHUE BYX CICIUICHHBIX MMaHeIeH
npy HEOOJBIIIOM B3aWMHOM BpallleHHH. BEBITYKIOCTh M yriyOJIeHUEe OOBIYHO PACHOJIOKCHBI TaK, YTOOBI HaXo-
IUTHCS, TI0 MEHBIIIEH Mepe, B YaCTHYHOM CONPHUKOCHOBEHHWH B CLEIUICHHOM COCTOSHHH IS obecriedeHust 0Jro-
kupyromiero a¢dexra.

W 3axpyrieHHoe yriayOiieHHe, U OKPYTJiasi BEITYKIOCTh BBIITOJHEHBI B BHJIE KPYTOBBIX CEIMEHTOB, YTO 03-
HayJaeT, YTO Hapy)KHas CTOPOHA ITHX HJIEMEHTOB 00pa3yeT 4acTh BUPTYaJbHOTO Kpyra, M HapyXHas CTOpOHA
STHX JJIEMEHTOB UMeeT GOopMy IyrH. DTOT KPYT UMEET CepelIuHy WM IIEHTP M 3aMKHYTYIO KPHBYIO IO KPYTY C
onpeJeNIeHHBIM paanycoM. LleHTp mepBoro Kpyra, OonpeaessieMoro nepBeIM KPYrOBbIM CETMEHTOM 3aKpyTJIEHHO-
TO YTayOJICHHsI, paclioyiosKeH BHYTPH HAMPABICHHOTO BBEPX I1a3a, a IEHTP BTOPOTO KPyTra, OMPEaeNIIeMOTr0 BTO-
PBIM KPYTOBBIM CETMEHTOM OKPYTJIOHN BBIMMYKJIOCTH, PACIIOJIOKEH BHYTPH HANPABJICHHOTO BHU3 sI3bIYKa. Pacrmo-
JIOKCHUE ITHX IICHTPOB MPUBOJMUT K OTHOCUTEIHHO TUTABHOMY MEPEXOAY OT HANPAaBICHHOMN BBEpX OOKOBOI Tpa-
HU K [IEPBOMY 3aMKOBOMY JJIEMEHTY M OT HAIIPABICHHOTO BHH3 s3bIYKa KO BTOPOMY 3aMKOBOMY 3JICMEHTY, IO
MEHBIICH Mepe, TI0 CPAaBHEHHIO C IICHTPAMHU KPYTOB, KOTOPBIE PACIIOIOKEHBI 3a TpeAeIaMy JAHHBIX MECT HJIH Ha
ux kpasx. OTHOCHTENbHBIE TUIABHBIC IEPEXOIBl 00ECIEeUNBAIOT OTHOCHTEIIFHOE IIJIABHOE CIEINICHHE IBYX CO-
CEe/THMX TaHeJIeH, IpeA0TBpallas HeHY)KHYIO Harpy3Ky W HaIlpsDKEHUE Ha ITaHeJH BO BPeMs CICTIIICHHUS.

Llentp mepBoro Kpyra MOXeT OBITH PACIOJIOXKEH HIDKE BEpXHEH CTOPOHBI HAIPABICHHOTO BBEPX SI3BIUKA,
W/WIIA IEHTP BTOPOTO Kpyra MOKET OBITh PACIIONIOKEH HIDKE BEpXHEH CTOPOHBI HAIpaBJIEHHOTO BHH3 ma3a. Ha
YPOBHE TOPHU30HTAIN KpyTa OKPyTJIasi BRITYKJIOCTh BBITSHYTA AajbIIe BCETO U, TAKUM 00pa3oM, MOXeT obecIe-
YUTH HAaUOOJIBIIIEE CONPOTUBIICHUE TIPH CICTICHUN ABYX MaHenel. IlocpeacTBom obecriedeHnss CMEIIEHIS MEX-
JIy TICHTPOM IIEPBOTO Kpyra OTHOCHTEIILHO BEPXHEH CTOPOHBI HAIPABICHHOTO BBEPX S3BIYKA JIFOOOE COMPOTHB-
JICHWE BO BPEMs CICIUICHHS WM3-32 BEPXHEH CTOPOHBI HAMPABICHHOTO BBEPX S3bIUKA MOSIBISCTCS MPEKIC, YeM
COIIPOTHUBIICHUE OKPYTJIOHN BRIMYKIOCTH. TO ke caMoe KacacTcs BTOPOTO Kpyra W HalpaBICHHOTO BHU3 ma3a. B
CICTJICHHOM COCTOSIHUM YaCTh CTOPOHBI HAINPaBICHHOTO BBEPX sI3bIYKA, OOpalleHHAs K HalpaBlICHHON BBEpX
OOKOBOY TpaHH, ¥ YacTh CTOPOHBI HAMPABICHHOTO BHU3 S3bIUKa, OOpalllcHHAs K HATPABICHHOW BHU3 OOKOBOM
TpaHu, MOTYT CONPHUKACATHCS B 30HE KOHTAKTa, TP 3TOM IICHTP MEPBOTO U/IITH BTOPOTO KPyra PacroIOKeH Ha
30HOU KoHTakTa. CTOpOHA HAIIPABICHHOTO BBEPX S3BIUKa, OOpalIeHHas B CTOPOHY HAIlpaBIIEHHOH BBEpX OOKO-
BOM TPaHH, U 9acTh CTOPOHBI HANIPABICHHOTO BHU3 SI3BIYKa, OOpAICHHAas B CTOPOHY HAIpaBICHHON BHHU3 OOKO-
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BOW T'paHM, HAKJIOHEHBI M 00pa3yloT YacTh IIEPBOTO 3aMKOBOTO MEXaHH3Ma M OOECIICUMBAIOT BEPTHKAIBHYIO
OJIOKMPOBKY B CLIEIUICHHOM COCTOSIHUM. DTH YaCTH JBYX CIEIUICHHBIX IMaHelel 0OBIYHO CONpHKacaloTcs, U 00-
JIaCTh, B KOTOPOIl 3TH YaCTH CONPUKACAIOTCSA, ONIPEIEIIeT 30Hy KOHTakTa. Bo BpeMs clieruieHus 3TH HaKJIOHHBIE
CBOMCTBA 3TUX YacTeil 0OBIYHO TPEOYIOT, M0 MEHBIIEH Mepe, BPeMEHHOHN aedopManuy CUEIUISIeMBIX 4acTel H,
CIIeZIOBATENFHO, TPEOYIOT MIPEOAONICHHUS CONpoTHBIeHI. Ha ypoBHE rOpH30HTANN Kpyra OKpYyTias BBEIIYKIOCTh
BBITSIHYTA JAJbIIEC BCETO, U, TAKUM 00pa3oM, MOXKET 00eCeunTh HanOOIbIIee CONPOTUBICHNE TIPH CICTIIICHUN
nByx masened. [locpeacTBom obecreueHMs] CMEIIEHHS MEXKAY IICHTPOM IIEPBOTO KPyra OTHOCHTENIBHO 30HBI
KOHTaKTa JIf000e COMPOTHBICHHE BO BPeMsI CIETUICHHS M3-32 HAKJIIOHHBIX YacTeH B 30HE KOHTAKTa TOSBIACTCS
TIOCJIE COTIPOTHUBIICHUS OKPYTJION BBITYKIOCTH.

HampasnenHast BBepx OOKOBasi TpaHb MOXKET OBITh OPHEHTHUPOBAHA II0 CYIIECTBY BEPTUKAIBHO U MOXKET
OBITH cHaOXeHa MEPBBIM 3aMKOBBIM JJIEMEHTOM B (pOpMeE 3aKpPYIJICHHOTO yriryOneHus, H/WIN CTOPOHA Halpas-
JICHHOTO BHH3 SI3bIYKa, OOpalleHHas B CTOPOHY OT HalpaBJIeHHOH BHU3 OOKOBOW IpaHH, MOXKET OBITh OPHEHTH-
pOBaHa I0 CYIIECTBY BEPTHKAJIBHO W MOXET OBITh CHA0XKEHA BTOPHIM 3aMKOBBIM 3JIEMEHTOM B (hopMe OKpYTIION
BBINTYKJIOCTH. [IpuMeHeHne 1o cymiecTBY BEPTUKAIBHBIX MIOBEPXHOCTEH B 00EUX CIEIUIIEMBIX YacTsIX UMEET TO
MPEUMYIIIECTBO, YTO B CHEIUIEHHOM MOJIOKECHHUH CIETUIIEMBIE YaCTH MOTYT OBITh COEIMHEHEI APYT C APYTOM OT-
HOCHTENFHO TUIOTHBIM IPHJICTAaHUEM H Ha/ICKHBIM 00pa3oM.

[uprHa HampaBIIEHHOTO BHU3 Ia3a MOXET OBITh OOJIBIIE IO CPABHEHHIO C IMIMPHHOM HAIPaBICHHOTO
BBEPX S3BIYKA, TaK YTO B CICIICHHOM COCTOSIHMHM MOJKET CYIIECTBOBATh IPOCTPAHCTBO MEXIY HAIpaBICHHON
BHHU3 OOKOBOW T'PaHBIO M CTOPOHOM HANpPaBICHHOTO BBEPX S3bIUKA, OOpANICHHONW B CTOPOHY OT HANpaBICHHON
BBepX OOKOBOH rpaHu. 3-3a HakJOHA CLEIUIIEMBIX YacTel B CHCTEME 3aKpBITHIX ITa30B CIEIUISIEMbIE YacTH
0OBIYHO, TI0 MEHbIIEH Mepe, BpeMEHHO NeOpMHUPYIOTCS BO BpeMs CLEIUICHUSI CMEXHBIX maHenel. [locpencr-
BOM ofecrieueHus1 0oJiee MHUPOKOT0 HAIPABJICHHOTO BHU3 11232 110 OTHOLIEHUIO K HAIPaBJICHHOMY BBEPX SI3bIUKY
HaIpaBJIeHHBII BBEPX S3BMYOK MMEET IIPOCTPAHCTBO ISl OTKJIOHEHHS! B CTOPOHY HAIpaBJICHHOW BHHM3 OOKOBOM
TPaHM CMEXHOHM MaHeIu BO BpeMs CHEIUIEHHS. JTO OTKJIOHEHHE BPEMEHHO pacUIMpseT HallpaBJICHHBIH BBEpX
a3, 4YToOBI TO3BOJINTH HAIIPABICHHOMY BHH3 S3bIUKY CMEKHOH ITaHENIM BOWTH B HalpaBlICHHBIH BBepX ma3. [lo-
CJie BXOJla HAIPABJICHHBIA BBEPX SA3BIUOK MOXKET OBITH IepeMeIieH 00paTHO B HCXOJHOE IOJ0KEHHE, CHOBA 3a-
KpBIBasl HAaIIPaBJICHHBIH BBEPX Ma3.

HanpasneHHBIH BBEpX SA3BIMOK MOXKET OBITH COCOUHEH C CEpACYHMKOM IAaHEIH MOCPEICTBOM HEpBOM Iie-
PEMBIUKH, a HAIIPABICHHBII BHU3 SA3BI90K MOXKET OBITh COCTMHEH C CEPACYHHKOM IMTAHENH MOCPEICTBOM BTOPOIt
MIEPEMBIYKH, TIPH ITOM MaKCUMAalbHAsl TONIIIHA IIEPBON MEPEMBIYKHA MOKET OBITh MECHBIIE MAaKCHMAaJIbHOMN TOJ-
IIMHBI BTOPOH mepeMbrdku. [IepeMbIuku U, B 9aCTHOCTH, TIEpBasi IEpEeMbIUKa, MOTYT OBITh 3JacTUYHBIMA. Ecin
OJTHa U3 TIEPEMBIYCK TOHBIIE TI0 CPABHEHHMIO C JIPYTOH NMEepeMbIUKOH, 0OBIYHO CHAYasa IPOUCXOIHUT AehOopMaIis
MIepEeMBIYKH, WIIM TOJBKO B CaMOW TOHKOH 4yacTH. B 3Toii mepeMbIuke MpHUCYTCTBYET HaMMEHBINEE KOJINYECTBO
Marepuasa, ¥ Mo3TOMY B TOH IepeMbluke AedopMalys IPOUCXOINT Jierde. B yacTHOCTH, KOTJa creruisieMble
YacTH JOIYCKAar0T BPEMEHHOE OTKJIOHEHHE HAIPaBIEHHOTO BBEPX SI3bIYKA K HANPaBJIEHHOI BHU3 OOKOBOW IpaHu
CMEXHOW MaHeNH, XKeJaTesibHa JeopMalys NepBoi MEPEMBIUKH, TaK YTO MepBast IIEPEMBIYKa MOKET OBITh BbI-
HoJTHEHa 00Jiee TOHKOH 110 CPaBHEHHUIO CO BTOPOH MEPEMBIYKON.

IlenTpanpHbIil yroa NepBOro KPyroBOTO CETMEHTa MOXKeET JexkaTb Mexny 20 u 80°, B uactHocTH Mexay 30
u 70°, bonee KOHKPETHO MEXIy 45 U 65°, /WM LEeHTPaIbHBIA YToJl BTOPOrO KPYrOBOT'O CErMEHTa MOJKET Jie-
KaTh Mexay 25 u 85°, B yactHocTH Mexy 35 u 75°, 6onee koHKpeTHO Mexay S0 n 70°. IleHTpanbHbIA yrou -
9TO YToJI, ONpeesieMblii KOHEYHBIMHU TOYKaMU KPYTrOBOTO CETMEHTa M IIEHTPOM Kpyra. Takue yriibl IpUBOAAT K
OTHOCHTEIIFHO HEOOIBIINM JacTsM KpPyra, COCTABIISIIOIINM KPYTOBOW CETMEHT, YTO, B CBOIO O4epeb, 00ecredn-
BaeT OTHOCUTEIHHO IUIABHBIA IMEepPeX0] M OTHOCHTENIFHO HEOOJBIINE M3THOBI KPYTOBEIX CErMEHTOB, UTO obecte-
YHBAET JIETKOE CILEIUICHHUE, a TaK)Ke pacIeIlieHne, eCIi 3TO Heo0X0AUMO, HO, B CBOIO Oo4Yepenb, Takke obdecre-
YHBAET JOCTATOYHYIO OJIOKHPOBKY.

LlenTpansHBIH Yo IEpBOTO KPYTOBOT'O CETMEHTa MOXKET OBITh MEHBIIIE IEHTPAIBHOTO YIJa BTOPOTO KPY-
TOBOTO CETMEHTA, IIPH ATOM, B YaCTHOCTH, LICHTPAIBHBINA YTOJI IEPBOTO KPYTOBOTO CETMEHTA MOXET COCTABIATh
0K0JI0 60°, ¥ TIPH STOM IEHTPAIBHBIN YroJl BTOPOTO KPYTOBOTO CETMEHTa MOXKET COCTAaBIISITh OKOJIO 65°. Pa3Hu-
I[a B ICHTPAJIBFHOM YTJIE€ MEXIy OOOMMH KPYTOBBIMH CETMEHTAMH IPHUBOIUT K TOMY, YTO OJUH M3 CETMEHTOB
OyZIeT HECKOJIbKO OOJIBIIE 10 CPaBHEHUIO C JAPYIMM, WIH KPYrOBOW CETMEHT BBHINTYKJIOCTH OYIET HECKOJIBKO
0oJIBIIIE TIO CPAaBHEHUIO C KPYTOBBIM CETMEHTOM YIITyOJICHUS, YTO 00ECIEYMBACT ONTUMAIBHBIH KOHTAKT MEXIY
BBIITYKJIOCTBIO M yTITyOJNIEHHEM B CHETIIIEHHOM COCTOSHHU.

BepxHsis yacTh HampaBJIEeHHOI BBEpX OOKOBOIl I'paHM M BEPXHsS YacTh CTOPOHBI HAINPABICHHOTO BHH3
A3bIYKa, OOpaIleHHOW B CTOPOHY OT HalpaBJICHHOH BHU3 OOKOBOI I'paHM, MOTYT ONPEACISATh BEPTHKAILHYIO
TUTOCKOCTh B CLEIUIEHHOM COCTOSHUH, U YIaJICHHAs 9acTh BTOPOTO 3aMKOBOTO 3JEMEHTa MOKET BBICTYIATh 3a
Tpeensl BEPTUKAIBHON INIOCKOCTH, TPU 3TOM TPEANOYTHTENBHO LEHTP MEPBOTO W/WIM BTOPOTO KPYTrOBOTO
CETMEHTa MOJKET OBITh PACIIOJIO’KEH Ha MOJOBHHE PACCTOSHUSA MEXKIY BEPTHKAIBHOW INIOCKOCTBIO M CTOPOHON
HaIpaBJIEHHOTO BHU3 S3bIYKa, OOpAIICeHHOH K HAITPaBICHHON BHNU3 O0KOBOU rpaHu. Takum 00pa3om, EHTP BTO-
POTO KPYrOBOTO CErMEHTa MOXKET OBITh PACIIONOKEH IMOCepeIHE HANIPAaBICHHOTO BHU3 S3BIUKA, YTO MPUBOIHUT K
OTHOCHTEIIEHO MEIIKOMY M3THOY OKpPYTIIOi BBITYKIOCTH.

Hapy»xHast yacTh BTOPOTO 3aMKOBOTO JIEMEHTA MOKET ONPENENISATh TOPU3OHTAIBHBINH YPOBEHB, IPH 3TOM
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[CHTP MEPBOTO W/WIA BTOPOTO KPYTOBOTO CErMEHTa MOXKET OBITh PACIIONIOKCH HA YKa3aHHOM TOPHU30HTAIFHOM
ypoBHE. [ OpH30HTANBHBIH YPOBEHb MOXET, HAPUMEP, OBITh YPOBHEM, TApAIICIHHBIM IUIOCKOCTH TTAHETH Yepe3
TOYKY Hapy>KHOH 9acTH BTOPOTO 3aMKOBOTO 3JIEMEHTAa I OKPYTJIOW BRIMYKIOCTH. Korja IeHTp mepBoro Win
BTOPOT'O KPYTOBBIX CETMEHTOB HAXOAWTCS HAa OJHOM TOPHU30HTAILHOM YPOBHE IO CPaBHEHHIO C Hapy>KHOW Ha-
CTBIO BTOPOTO 3aMKOBOTO AJIEMEHTA, BTOPOI 3aMKOBBIH JIEMEHT SIBIISICTCSI CHMMETPHYHBIM OTHOCHTEIIEHO TOPH-
30HTAJIFHOTO YPOBHS HJIH, IO MEHBIIEH Mepe, He MePEeKOIIeH, YTO 00JIer4aeT U3rOTOBJICHNE CIEIUIIEMON YacTH.

Bepxuss "acTp HampaBICHHOW BBEpX OOKOBOW TPaHM M BEPXHAS YacTh CTOPOHBI HAIIPABICHHOTO BHHU3
S3BIYKa, OOpaIIeHHOW B CTOPOHY OT HANpaBJICHHON BHM3 OOKOBOW T'paHH, MOTYT OIPENCNSATh BEPTHKAIBHYIO
TUTOCKOCTh B CIEIUICHHOM COCTOSIHUH, TIPU 3TOM BTOPOU 3aMKOBBIA 3JIEMEHT MOXET OBITH PACIIONIOKCH HIDKE
BEPXHEH YaCTH CTOPOHBI HAIPABICHHOTO BHU3 S3bIYKa, OOPAICHHON B CTOPOHY OT HAIPABJICHHOW BHHU3 OOKO-
BOW TpaHU, U MPU 3TOM MPEAMOYTHTEIEHO MOXKET OBITh MPEIyCMOTPEHO MyCTOE MPOCTPAHCTBO MEXKIY BEpXHEH
YacTHI0 CTOPOHBI HAMPABICHHOTO BHU3 SI3bIYKA, OOPALICHHON B CTOPOHY OT HANpPaBJICHHON BHU3 OOKOBOM IpaHH,
U BTOPBIM 3aMKOBBIM BJIEMEHTOM. Takoe MycTOe MPOCTPAaHCTBO MOXKET, HAIIPUMEpP, OBITh MUCIONB30BAHO IS
cOopa MBUIM WM JPYTUX YaCTHIl, KOTOPhIC B MPOTHBHOM CIyYae MPEISTCTBOBAIU OBl CIEIUICHHUIO CMEXKHBIX
TaHeJIeH WM IPOYHOCTH WX 3aIApaHus.

OO0m1as TorHa TaHeId MOXKeT OBITh OT 1,5 10 5 pa3 Gombline paanyca KpyroBoro CerMeHTa, B 4aCTHOCTH
oT 2 1o 4 pa3, 6oyiee KOHKpETHO OT 2 10 3 pa3. [ToMuMo cepedHrKa aHellb MOXET, HalPUMED, COACPKATh JIie-
KOpaTHBHBIEC CIIOH, H3HOCOCTOWKHE CIIOM, TIOAKJIAOYHEIC CIIOW, HAKJIaIHbIE W/WIH 3aIlUTHBIC CIIOH, 00YCIIaBIH-
BaloIye OOILIYI0 TONIIMHY MaHenu. lIpexycMoTpeHHOe COOTHOIIEHHE O0eCIeYMBAET CPaBHHUTEIBHO MENKHN
M3ru0 3aKPYTICHHBIX YacTeH, YTO MO3BOJISET OTHOCHUTENHHO JIETKO CUEIUIATH CMEXXHbIe NaHenw. Ilanens, Ha-
IpUMEpP, MOXKET UMETh TONIIUHY OT 2,5 10 10 MM U MOKET OBITh M3TOTOBJICHA W3 JIIO0OT0 MaTepHaia, TaKoro
kak MI®, IBII, mnactuk, miactukoBble komno3uTel, JIIK, MunepanpHas miuTa, iMTa U3 OKCHIA MarHus,
THUIIC WIX IPCBECHHA.

YacTe CTOPOHBI HAMPABICHHOTO BBEPX sI3bIYKA, OOPAIICHHOW K HANPABJICHHOW BBEPX OOKOBOW IpaHU, KO-
TOpasi HAKJIOHEHA K HAIPaBJICHHOW BBEpPX OOKOBOM IpaHH, U CTOPOHA HATIPABICHHOTO BHU3 S3bIUKa, OOpaIllcHHAS
K HalpaBJICHHOH BHU3 OOKOBOU TpaHH, KOTOpas HaKJIOHEHA K HANpaBJICHHONW BHU3 OOKOBOI TpaHU, MOTYT OIIpe-
JIEIATh CHCTEMY 3aKpBITHIX I1a30B, IPH 3TOM IIPEANOYTHTEIHEHO YaCTh CTOPOHBI HAIPaBIEHHOTO BBEPX S3BIUKA,
oOpalIeHHOW K HamnpaBlIeHHOW BBEpX OOKOBOH TpaHH, HaIlpaBJicHa BBEPX K BEPXHEHW CTOPOHE MAaHENH, U TPH
STOM TIPEANOYTHTENEHO CTOPOHA HANPABIIEHHOTO BHM3 S3bIYKa, OOpallleHHAas K HANpaBICHHOW BHHU3 OOKOBOM
TpaHU, HAIpaBJC€HA BHU3 K HIDKHEH cTopoHe maHenn. CHCTeMa 3aKpHITHIX 1Ta30B JOMYCKAaeT BEPTUKAIFHOE 3aITH-
paHHe IBYX CICTIISIeMbBIX TaHEeJeH.

HanpasneHnHas BHI3 OOKOBasi TPaHb MOXKET OBITH IO CYIIECTBY IUIOCKOH U, MPEIMOYTHTEIBHO, CBOOOTHOM
OT 3aMKOBEIX 2JIEMEHTOB. Takylo HalpaBICHHYIO BHU3 OOKOBYIO TpaHb OTHOCHUTEIHHO JIETKO M3TOTOBHUTH, U OHA
MO3BOJISICT, HANPHMEpP, OTKJIOHATH HANPABICHHBIA BBEPX SA3BIYOK K HAIPABICHHOW BHU3 OOKOBOW TIpaHW, HE
CTaJIKUBAsCh C 3aMKOBBIMH 3JICMCHTAMH Ha HATIPABJICHHOW BHU3 OOKOBOM IpaHU.

BepxHsisi cTopoHA HAMpPaBICHHOTO BBEPX SI3BIYKA U BEPXHSS CTOPOHA HANPABICHHOTO BHH3 IMa3a MOTYT
OBITh PAa3HECCHBI B CICIUICHHOM COCTOSHUH. CO3JJaHHOE IMPOCTPAHCTBO MOKET BBIMOIHITH (DYHKITUIO cOOpa IThbI-
JIM WJTH IPYTHX YacTHII, KOTOPhIE B MPOTUBHOM CITydae MPEMsATCTBOBAIN OBl CIEIICHUIO CMEKHBIX TTaHETIeH WIH
MPOYHOCTH WX 3alPaHUs, HO TAaK)KE€ MOXET OBITh MCIIOIB30BAaHO, YTOOBI TIO3BOJIUTH MaTepraraM HEMHOTO Tie-
peMemaTbesl WIK PACIIUPATHCS, YTO MOXKET OBITh OMpPECeTICHHBIM NIPEHMYIIECTBOM, KOT/Ia TAHETH M3TOTOBJICHBI
W3 COJIEPIKAIIero AePeBO MaTepHaa.

[IIupuHa HanpaBICHHOTO BHU3 SA3bIYKa MOXKET OBITH OT 1 710 3 pa3 Gobiie paguyca BTOPOTO Kpyra H, B Ua-
CTHOCTH, MOKET OBITh MIPUMEPHO B JIBa pa3a OOJbINE paanyca BTOporo kpyra. Korma mmpuHa npuMepHO B 11Ba
pasa Oonblie paanyca, MIMPUHA IPUMEPHO paBHA TUAMETPY BTOPOro Kpyra. IIpeaycMoTpeHHOE COOTHOIICHUE
00eCIIeYnBacT CPABHUTECILHO MEIKUN W3rHO 3aKPYTJICHHBIX YaCTCH, IMO3BOJSS OTHOCHTENBHO JIETKO CLEIUIATH
CME)KHBIC TIAHCITH.

CropoHa HamNpPaBICHHOTO BHU3 S3bIYKA, OOpaIleHHas B CTOPOHY OT HANpaBICHHOW BHH3 OOKOBOH T'paHH
KaK HaJ|, TaK ¥ 10/ BTOPBIM 3aMKOBBIM 3JIEMCHTOM, MOXKET OBITh, [0 MEHBIIICH Mepe, YaCTUYHO OPUEHTHPOBAHA
BEePTUKAIBHO. TakuM 0Opa3oM, BTOPOI 3aMKOBEIM AJIEMEHT, TaKkKe KaK CTOPOHA HAIPaBICHHOTO BHU3 S3BIYKA,
Ha KOTOPOH HAXOJWTCSl 3aMKOBBIM 3JIEMEHT, MOTYT OBITH CHAa0XEHBI OCBIO CHMMETPUHU. Takas CHMMETpHs, B
CBOIO OUYepelb, MOXKET OKa3aThCs MOJIE3HON MPH U3TOTOBICHUN NMPOMUIEH, MOCKOIBKY IS M3TOTOBICHUS CHM-
METPHYHOM YacTH MPO(HIIST MOKHO HCIIOIB30BaTh OTHOCUTENBHBIN MPOCTON BPAIAIONTHIICS HHCTPYMEHT.

B BapmanTe ocymecTBiIeHHS H300pETCHHS TIEPBBIN 3aMKOBBIN JIEMEHT HMeeT (POpPMY OKPYTIION BBITYKIIO-
CTH, & BTOPOH 3aMKOBBIHM DJICMEHT HMeeT OpMy 3aKpyTIeHHOTO yriyosieHus. OKpyTias BBITYKIOCTh 00pa3yeT
MIEPBBIA KPYrOBOH CETMEHT, MPH STOM LIEHTP IEPBOTO KPyra PacloiOkKEH BHYTPU HANPABICHHOTO BHU3 SA3bIUKA.
3akpyriieHHOe yriryOJieHrue oO0pa3yeT BTOPO KPYroBOH CErMEHT, MPH 3TOM IIEHTP BTOPOTO KPyTa pacHoiIoXeH
CHApY>KU HAMPaBJICHHOTO BHU3 SI3bIYKA W/WIIU B CUCIUICHHOM COCTOSIHUU BHYTPH CEPJCYHHKA CMEKHOM TTaHEH.
Jpyrue mpu3HAKH B 3TOM BapHaHTEC OCYIICCTBJICHHUS IO CYHIECTBY COOTBETCTBYIOT, C YY€TOM HEOOXOIUMBIX
MOIPABOK, MPU3HAKAM BapUaHTa OCYIIECTBICHUS, B KOTOPOM IIEPBEIM 3aMKOBBIH 2JIEMEHT HMEET (OPMY 3aKpyT-
JICHHOTO YTIIyOJICHHS, @ BTOPOH 3aMKOBBIN 3JICMEHT UMeeT (POpPMY OKPYTIION BBITYKJIOCTH.

N3ob6peTenne MOMONHUTETFHO OTHOCHUTCS K TIOKPBITHIO, B YaCTHOCTH HAIOJIBHOMY HOKPBITHIO, COAEpIKa-
IIEMy MHOKECTBO CBSI3aHHBIX MEXIY COOO0H maHenei 1mo 11000My U3 IPeAIeCTBYIOMNX TyHKTOB.
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[Manens cormacHo M300PETEHHIO OOBIYHO MCIIOJIB3YIOT AJIsl 00ECTIEYEeH s HAITOJILHOTO MOKPBITHS, HO TaKXKe
€€ MOYKHO MIPUMEHSTH JJISl CO3/IaHMs aJIbTEPHATUBHOTO ITOKPBITHSI, HAPUMEP NOKPHITHS CTEH WIIM ITOTOJIKA.

Wzobperenne OyneT pa3bsiCHEHO Ha OCHOBE HEOTPAHWIHMBAONINX MILTIOCTPATHBHBIX BAPUAHTOB OCYILIECTB-
JICHHWs, TIPEICTABICHHBIX Ha CIeXyIomuX purypax. B Hacrosmem qoKkyMeHTe

Ha ¢ur. | cxeMaTHIHO MPECTaBIIeHA TaHeb U IIepBasi CleIuIieMast 4acTh COTJIACHO H300pETEHHIO;

Ha ¢Qur. 2 cCXeMaTHUYHO MPEACTaBIIeHA TTAHENb U BTOPOM MPO(HIH CIETNIEHUS COTJIACHO H300PETeHNIO; a

Ha Qur. 3 cXeMaTHIHO MPEICTABIICHEI 1B MTAHENN B CIECIUICHHOM COCTOSHHUM.

Ha ¢ur. 1 cxemaTnano mpencraBieHa manenb (1) ¢ pacmoioKeHHBIM B IIEHTpE cepaedHuKoM (2), cHab-
JKeHHasl BepXHel cTopoHOH (3) u HikHel cTopoHoit (4). [1anens (1) TOMOIHUTENHHO CONEPKUT TEPBYIO CIIETI-
JSEMYIO 9acTh (5), COCMUHEHHYIO ¢ KpOMKOH cepaeunuka (2). [lepBas cremnsgemas 9acth (5) COOEpKUT HAMPaB-
JICHHBIH BBEPX S3bIY0K (6), HANpaBIEHHYIO BBEPX OOKOBYIO TpaHb (7), JIeXKallylo Ha pacCTOSHUN OT HarpaBJeH-
HOTO BBEpX s3bI4Ka (6), M HAaIpaBIeHHBIH BBepX Na3 (§), 00pa30BaHHBIH MEKAy HAPABJICHHBIM BBEPX SI3BIYKOM
(6) 1 HanpaBIeHHOM BBepX OOKOBOH rpanbio (7). HanpasieHHslii BBepx ma3 (§) BHINOIHEH ¢ BO3MOXKHOCTBIO TIPH-
eMa 10 MEHbIIEH Mepe 4acTH HAlpaBJICHHOTO BHM3 SI3bIYKA BTOPOW CLEINIIEMOH 4YacTH cMeXHOH manenw (1).
Yacts (9) cTopons (10) HampaBieHHOTO BBEpX s3bIUKa (6), oOpallieHHas K HalpaBJIeHHON BBEpX OOKOBOU I'paHU
(7), HakJIOHEHA K HANpaBJICHHOW BBEpX O0KOBOM rpanu (7), Kak yKa3zaHO MyHKTHUPHOM JIMHUEH 1 cTpenkoit (11).

HampagsiienHast BBepx 00koBas TpaHb (7) cHaOXeHa MepBBIM 3aMKOBBIM dJieMeHTOM (12) B hopme 3aKkpyT-
neHHoro yrayonerus (12), BBITOJIHEHHBIM ¢ BO3MOXHOCTHIO B3aMMOJCHCTBHSI C 3aMKOBBIM JIEMEHTOM CMEKHOU
naHes (1) B CIETUIGHHOM COCTOSIHUH IBYX Tanenei (1). 3akpyraenHoe yriayonenne (12) oOpa3yeT nepBbIit Kpy-
roBoii cermeHT (13), mpu 3ToM neHTp (14) mepBoro kpyra (20) pacmoyiokeH BHYTPH HApaBJIeHHOT'O BBEPX IMasza
(8), mpu 3TOM yrOI (01), OTPAHWICHHBIN TTEPBBIM KPYroBbIM cerMeHToM (13) u ieHTpom (14) cocraBiseT okono 60
rpagycoB. YTou (), OTpaHUYCHHBI HAKIIOHHOW 4acThio (9) HalpaBIeHHOTO BBEPX s3bIuKa (6) u BepTHKaibio (V),
HCXOJAIICH U3 HAKIIOHHOM YacTH (9), MoskeT cocTaBisATh OT 0 10 10° ¥ 0OBIYHO COCTABIISAET OKOJIO 2,5 uiu 3°.

Hentp (14) mepsoro kpyra (20) pacnonokeH HUXe BepXHeW cTOpoHHI (15) HampaBIeHHOTO BBEPX SA3BIYKA
(6). HarrpaBiiennast BBepx OokoBasi rpaHb (7) OpMEHTHPOBaHa IO CYIIECTBY BEPTHUKAJIBLHO M CHAO)KEHA 3aKpyr-
JeHHBIM yriryonenueM (12) Ha nmokazaHHOH Qurype, TakuMm 00pa3oM, 4TO Kak HaJl, Tak U nox yriyoneHuem (12)
NPUCYTCTBYET YacTh HANpaBJICHHOW BBepX OOKOBOH rpanu (7). HampaBneHHBIN BBEpX SI3bIY0K (6) COCAMHEH C
cepaeunukoM (2) manenn (1) mocpencTBoM mepBoil nepeMbruku (16) mepBoit MakcumaiabHOW ToMIUHEL (17).
Yacts (18) croponst (10) HanpaBieHHOTO BBEPX s3bIYKa (6), 0OpalieHHOH K HaIlpaBJICHHOH BBepX OOKOBOH rpa-
HH (7), MOXeT 00pa3oBHIBATH HANpPABILIONIYI0 KpoMKy (18) mist BeIpaBHMBaHUS ABYX maHened (1) Bo Bpems
creTuieHus1, U 9acth (19) BepxHelt cTtoponsl (15) HampaBIIeHHOTO BBEpX s3bIYKa (6) MOKET UMETh HAKJIOHHYIO
HaIpaBJICHHOCTb.

Ha ¢ur. 2 cxematnano mpencraBieHa manensb (1) ¢ pacHoIoKeHHBIM B IICHTpE cepaedHUKoM (2), cHab-
JKEHHas! BepxXHel cTopoHol (3) u HKHEH cTopoHoi (4). [Tanensb (1) TOMOTHUTENLHO COACPIKUT BTOPYIO CIIETI-
TsIeMyT0 9acTh (21), COemMHEHHYIO0 ¢ KPOMKOH cepieqHHKa (2) ¢ TPOTHUBOTIOIOKHOW CTOPOHBI OT KPOMKH, TIOKa-
3aHHON Ha Qur. 1. Bropas cueruisemas gacth (21) comepkuT HanpaBIIEHHBI BHU3 S3BIY0K (22), HANPaBICHHYIO
BHHM3 OOKOBYIO TpaHb (23), Jexkallyro Ha pacCTOSHUM OT HAIPaBJICHHOTO BHU3 S3bIYKa (22), M HaIlpaBICHHBIH
BHU3 a3 (24), 00pa30BaHHBIM MEX/y HAIPaBJICHHBIM BHU3 S3bIYKOM (22) M HaIlpaBJIeHHOI BHU3 OOKOBOM rpa-
HbI0 (23). HanpaBnenHsiii BHU3 a3 (24) mpucnocoOieH Uil MprueMa Mo MEHBIICH Mepe YacTH HalpaBIICHHOTO
BBEPX sI3bIUKa MEPBOH CLEIUIsieMOoit yacTu cMexHoi nanenu (1). Yacts (25) cropons! (26) HanpaBiIeHHOTO BHH3
s3bIuKa (22), oOpalieHHO K HaIllpaBJIEHHOH BHN3 O0KOBOI rpanu (23), HaKJIOHEHA K HalpaBJICHHOW BHU3 OOKO-
BOH rpanm (23), Kak yKa3aHO IMyHKTUPHOW JIMHUEH U cTpenkoi (27).

CropoHa (28) HampaBIeHHOTO BHH3 SA3bI4Ka (22), oOpalleHHas B CTOPOHY OT HAIPaBJIEHHOW BHU3 OOKOBOM
rpanu (23), cHaGkeHa BTOPBIM 3aMKOBBIM 2JIEMEHTOM (29) B hopMe OKPYTIIOH BRITYKIOCTH (29), BRITIOTHEHHBIM
C BO3MOXXHOCTBIO B3aMMOJIEUCTBHS C 3aMKOBBIM JJIEMEHTOM CMEXHOHW maHen# (1) B CIEIICHHOM COCTOSTHUU
nByX nanenei (1).

Oxkpyraas BEITYKJIOCTH (29) o0pa3zyeT BTopoit kpyroBoit cermeHT (30), mpu aTom mieHTp (31) BTOpOTO Kpy-
ra (40) pacmonoxeH BHYTPH HAIpaBJIEHHOTO BHU3 s3bI4YKa (22) mipu 3ToM yrod (3), OrpaHMYEeHHBIH MEPBBIM KpY-
roBeiM cermeHToM (30) u menTpom (31), cocraBisieT okosio 65°. Yroiu (y), OTpaHUYCHHBIA HAKIOHHOH YacThIO
(25) manpaBneHHoro BHM3 s3bI4Ka (22) u BepTuKaibio (V), Hexomsmieil M3 HAKIOHHON dacTh (25), MOXeET co-
ctaBiaTh oT 0 10 10° 1 0OBIYHO COCTABIIAET OKOJIO 2,5 mau 3°.

Hentp (31) BToporo kpyra (40) pacroyioxeH HIKe HUKHEH cTOpOHBI (32) HampaBlIieHHOTO BHU3 Ma3a (24).
CropoHa (28) HampaBICHHOTO BHH3 s3bIUKa (22), oOpalieHHast B CTOPOHY OT HAIlpaBlICHHON BHU3 OOKOBOW rpa-
HU (23), OpHeHTHpOBaHa 10 CYLIECTBY BEPTUKAILHO U CHa0)keHa BTOPHIM 3aMKOBBIM diieMeHTOM (29) B dopme
OKpYTJIOHN BEIMYKIOCTH (29) Ha mpeAcTaBIeHHON (QUrype Tak, YTO KaK HaJ, TaK U MOJ BBIMYKIOCTHIO (29) mpu-
CYTCTBYET YacCTh HAaMpaBJICHHOTO BHU3 sI3bIUKa (22).

HanpasneHHs1ii BHU3 A3bIYOK (22) coenuHeH ¢ cepacyHukoM (2) manenu (1) mocpeicTBoM BTOpOW mepe-
MbIUkH (33) BTOpOil MakKCUMAaITbHOM TONMIIHMHEI (34), MpeBBIMIAIONIe MakcuManbHy0 ToauHy (17) mepBoit me-
pembruku (16). Hapyxnaas gacts (35) BToporo 3aMKoBOTO dieMenTa (29) onpeaenseT TOpU30HTAIbHBIA YPOBEHb
(H), mpu stom mentp (31) Broporo kpyrosoro cermenra (30) pacmosoxeH Ha yKa3aHHOM TOPHU30HTATHHOM
ypoBHe (H). Hampasiennast BHU3 60koBas rpab (23) mokazaHa MPaKTUIECKHU IJIOCKOW M CBOOOJHON OT 3aMKO-
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BBIX DJIEMEHTOB.

Ha ¢ur. 3 cxemarnuno npezacrasnens! nse maHenu (1), mpencrasieHnasie Ha ¢ur. 1 1 2, B CHETIICHHOM CO-
CTOSIHWH, TIPY 9TOM HaIpaBJICHHBIM BBepX a3 (8) maHenn (1) mpuHUMAaeT O MEHbIIEH Mepe JacTh HaIlpaBJICH-
HOTO BHU3 s3b19Ka (22) cmexHoit nanenu (1). Yacte (9) cropons! (10) HanmpaBieHHOTO BBEpX si3brdka (6), 0Opa-
IMICHHOW K HaIpaBJICHHON BBepX 00KkoBoW rpanu (7) m 4acTh (25) cTopoHBI (26) HANMpaBIEHHOTO BHU3 SI3BIYKA
(22), obpameHHol kK HampaBlIeHHONW BHH3 00KOBOH rpanu (23), compukacaroTcs B 30He (41) koHTakTa. LlenTp
(14, 31) mepsoro (20) u Broporo (40) kpyra pacmoyio’keH HaJ 30HOH (41) KOHTaKTa, KaKk yKa3aHO CTPEIKO (42).
IenTtp (14) mepBoro kpyra (20) pacmoyiokeH HUXKe BepxHeil cTopoHsl (15) HampaBneHHOTO BBEpX sA3bI4Ka (6),
KaK yKa3aHO CTPEINKoit (43).

[Inpuna HarpaBIeHHOTO BHU3 Na3a (8) OoJbIlle 10 CPaBHEHUIO C IIMPHHON HANPABIEHHOTO BBEPX S3bIYKA
(6), Tak YTO B CLEIJICHHOM COCTOSIHUHM CYIIECTBYET IPOCTPAHCTBO (44) MeX1y HampaBJICHHOW BHU3 OOKOBOM
rpasbio (23) u cTopoHOit (45) HampaBIeHHOro BBEpX s3bIuka (6), 0OpalieHHO B CTOPOHY OT HallpaBJIEHHOM
BBepX O0KOBO¥ rpanu (7).

Hentpansubiit yrout (o) mepBoro Kpyrororo cermenta (13) MeHbIne 1ieHTpaabHOTO yriaa () BToporo Kpy-
roBoro cermeHTa (30), Tak 4To BTOpOI KpyroBoi cermeHt (30) HeMHOro OoOJIbIIE, YEM HEPBBI KPYTOBOH cer-
MeHT (13), 9To mpUBOAUT K HEOOIbIIONW pasHule (46). Ha ¢ur. 3 meHTpanbHEIA yron (o) MEpBOTO KPYroBOTO
cermenTa (13) cocrasmsieT okono 60° u neHTpanBHEIN yrox () Broporo kpyroBoro cermenta (30) cocraBiser
OKOJIO 65°.

Bepxusist yacTs (47) HanpaBiIeHHOW BBepX 00KOBOIt rpanu (7) u BepxHsis yacTs (48) ctopons! (28) Harpas-
JICHHOTO BHM3 si3bI4Ka (22), oOpalleHHOW B CTOPOHY OT HalpaBJICHHOW BHM3 OOKOBOH rpanu (23), oOpasyioT
BEPTUKAIBHYIO TUIOCKOCTD (49) B CIIETUICHHOM COCTOSTHUH, TIPH 3TOM yaalieHHas 9acTh (35) BTOPOro 3aMKOBOTO
aneMenTa (29) BBICTYMAeT 3a BEPTHKAIBbHYIO MIockocTh (49). Lentp (14, 31) mepsoro (13) u BToporo (30) kpy-
TOBBIX CETMEHTOB PACIIONIOKEH Ha IMOJOBHHE PACCTOSHUS MEXKIYy BEPTHKAIBLHOW IIOCKOCTHIO (49) M cTOpoHOM
(26) HampaBIleHHOTO BHU3 s3bI4Ka (22), 0OpallleHHON K HaIpaBJICHHOW BHU3 00KOBOH rpanu (23). Bropoii 3am-
KOBEIH 2nemMeHT (35) pacrosioskeH HIke BepxHer gactu (48) cTopoHsl (28) HalpaBIeHHOTO BHU3 s3bI4Ka (22),
00palIeHHO B CTOPOHY OT HAINpaBICHHON BHU3 OOKOBOH TpaHM (23), M MEeXIy BepXHel dacThio (48) Hampas-
JICHHOTO BHU3 s3bIYKa (22) ¥ BTOPHIM 3aMKOBBIM 3JIEMEHTOM (29) mpeaycMOTpeHO ImycToe mpocTpancTBo (50).
Jpyroe npocrpancTBo (51) cymecTByeT B CLETTICHHOM COCTOSIHHHM, ITOCKOJIBKY BepXHssi cropoHa (15) Hampas-
JICHHOTO BBEpX si3bIUKa (6) M HIDKHsIS CTOpoHA (32) HampaBiIeHHOTO BHU3 masa (24) pa3HeceHbl B CLEMICHHOM
COCTOSIHHH, KaK 0003Ha4eHO CTpeskoi (52).

B anbTepHaTHBHOM BapHaHTE OCYIIECTBJICHHUS IEPBBIA M BTOPOI 3aMKOBBIE JIEMEHTHl MOTYT OBITH OTO-
Opa)keHBI B BEPTUKAIBHOM IIOCKOCTH, TaK YTO HAINPABJICHHBIN BHU3 S3BIYOK CHAOXKEH 3aKPYTTICHHBIM yTiry0Jie-
HHEM U HallpaBJIcHHAs BBEPX OOKOBas TPaHb - OKPYTJION BRIITYKIOCTEIO.

Byner oueBnaHO, 9TO M300peTeHNE HE OTPAaHNYEHO MOKA3aHHBIMU M ONHMCAHHBIMH 371€Ch ACUCTBYIOUTIMH
o0pa3maMu, HO YTO MHOTOYHCIICHHBIE BapHaHTHI BO3MOXHEI B IIpesenax o0beMa mpriaraeMon (GopMyibl H30-
OpereHust, 4TO OyIET MOHSATHO ISl CTIEIHATNCTA B JAHHON 00JaCTH TEXHUKH.

Brrreonncannbie uaen M300peTeHHs MPOMLTIOCTPHPOBAHBI HECKOJIBKUMH HILTIOCTPATHBHBIME BapHaHTa-
MH OCYIIECTBICHHU. BO3MOXHO, YTO OTAENbHBIE UIEH M300pETEHHsI MOTYT OBITh IPUMEHEHBI TAKHUM 00pa3oM K
TOMY k¢ 0e3 MCIIONIb30BaHMs IPYTUX JeTaneil onucanHoro npumepa. Her HeoOxonmMocTn moapoOHO OcTaHaB-
JMBaThCS Ha MpHMepax BCEX BO3MOKHBIX KOMOWHAIMH BBIIICONMCAHHBIX MIEH N300pETEHUS, MOCKOJIBbKY CIIe-
[UAJIMCT B JaHHOI 00JIaCTH TEXHUKH MTOWMET, YTO MHOTOUYHCIICHHBIE UJIEH N300PETEHUsI MOTYT OBITH (TIOBTOPHO)
00bEANHEHBI, YTOOBI MOJIYYNTh KOHKPETHOE IPUMEHEHHE.

I'maron "conep»xath" M €ro cnpspkeHHs, UCHOJIb3YeMbIe B TaHHOW MAaTEHTHOH MyOJIMKaIuy, TOHUMAIOTCS
KaK O3HaJalollfe He TOJBKO "coiepkaTh', HO Takke o3Hadaromme (pasbl "comepkar”, "MO CyHMIECTBY COCTOST
n3", "00pa3oBaHBI" M UX CIIPSKCHISL.

DOOPMYVYIJIA N30BPETEHUA

1. [Tanens comep>KUT

LEHTPAIBEHO PacIOI0KEHHBIH CepJCYHNK, CHAO)KEHHBIH BEpXHEH CTOPOHOM M HWXKHEI CTOPOHOH, IpHYeM
9TOT CEPACYHUK 00pa3yeT IIIOCKOCTh;

[0 MEHbIIEH Mepe OJHY MEPBYI0 CLEIUISEMYIO0 4acThb M IO MEHBILIEH Mepe OJHY BTOPYIO CLEILIIEMYIO
4acTh, COEANHEHHbIE, COOTBETCTBEHHO, C TIPOTHBOTIOJIOKHBIMHA KPOMKAaMH CEPACTHUKA,

IIpUYEM TepBast CLUeIlIsieMasl YacTh COAEPKUT HAIPABJICHHBIA BBEPX S3bIYOK, IT0 MEHBIIEH Mepe OfHY Ha-
MPaBJICHHYIO BBEPX OOKOBYIO I'paHb, JIEXKAIIYI0 HA PACCTOSHUM OT HAIPABICHHOTO BBEPX A3bIUKA, U HANPABIICH-
HBIA BBEPX MMa3, 00pa30BaHHBIA MEXIY HAIPABICHHBIM BBEPX SI3bIYKOM W HAINPABJIEHHOW BBEPX OOKOBOH Tpa-
HbBIO, IIPY ATOM HAIpPABJICHHBIN BBEPX I1a3 MPUCTIOCOONIEH I MIPHUEMa [0 MEHbIIEH MEpe 4acTH HAIIPaBICHHOTO
BHM3 SI3bIYKA BTOPOH CHEIUISIEMON YaCTH CMEXXHOW MaHeN, IPH 3TOM

110 MEHbIIEH Mepe YacTh CTOPOHBI HAIPABJICHHOTO BBEPX S3bIUKA, OOpalICHHON K HalpaBieHHOH BBEpX
0OKOBOIi TpaHy, HAKJIOHEHA K HAIIPaBJICHHOW BBEpX OOKOBOW TpaHH,

IIpUYEM BTOpasl CLEIUIsieMasl 4acTh COACPKUT HANPABICHHBIN BHU3 A3bIYOK, II0 MEHBIIEH Mepe OAHY Ha-
NPaBJICHHYIO BHU3 OOKOBYIO TPaHb, JIGKAILIYI0 Ha PACCTOSHUM OT HAIIPABJIEHHOTO BHU3 SI3bIYKA, M HalpaBJeH-
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HBI BHH3 M43, 00pa30BaHHBIN MKy HAIPABICHHBIM BHH3 SI3BIYKOM U HANPABJICHHOW BHU3 OOKOBOW TPaHEIO,
TIPY 3TOM HATPaBJICHHBIA BHU3 I1a3 MPUCIIOCOOJICH IS IpUeMa 0 MEHbBIIEH Mepe YacTH HANpaBJICHHOTO BBEPX
sI3bIYKA TIEPBOM CIETUISIEMON YacTh CMEKHOW MaHeNH, IIPU 3TOM

II0 MEHBIIIEH Mepe JacTh CTOPOHBI HAIPaBIEHHOTO BHU3 S3bIUKA, OOpAIIeHHOH K HalpaBIIeHHOH BHU3 00-
KOBOH IrpaHy, HAaKJIOHEHA K HAIPaBJIEHHOW BHI3 OOKOBOW IpaHH,

IIPY 3TOM HaIlpaBJICHHAs BBEPX OOKOBas rpaHb CHa0KeHA TIEPBBIM 3aMKOBBIM JIEMEHTOM B (pOpMeE 3aKpyT-
JICHHOTO YTITyOJIEHHS M TIPH 3TOM CTOPOHA HAIPABICHHOTO BHU3 SI3BIYKA, OOpalleHHas B CTOPOHY OT HalpaB-
JICHHOW BHM3 OOKOBOM TpaHM, CHaO)Xe€Ha BTOPHIM 3aMKOBBIM DJIEMEHTOM B (hOpMe OKPYTIIOH BBITYKIIOCTH, IPH
9TOM TIEPBBIA U BTOPOH 3aMKOBBIN 3JICMEHT BEITIOJIHECHBI ¢ BO3MOXKHOCTBEO B3aHMMOJICHCTBHS B CUEIUICHHOM CO-
CTOSIHUM JIBYX ITaHEJCH;

IIPH 3TOM 3aKpYTJICHHOE yrITyOJIeHne 00pa3yeT MepBblil KPYTrOBO# CErMEHT, IPU 3TOM IIEHTP MEPBOTO KPY-
ra pacroJIo’KCH BHYTPHU HAIMPABICHHOTO BBEPX Ma3a; U

IIPHU 3TOM OKPYTJIasl BBIMYKIOCTh 00pa3yeT BTOPOW KPYTOBOW CEIMEHT, IPU STOM IIEHTP BTOPOTO Kpyra
PACTIONIOKEH BHYTPHY HAMPABICHHOTO BHU3 S3bIYKA.

2. [Narens mo 1.1, mpu 3TOM LIEHTP MEPBOTO KPyTa PACIONOKEH HIKE BEPXHEH CTOPOHBI HAIIPABICHHOTO
BBEPX SA3BIYKA W/WJIH TIPH 3TOM IIEHTP BTOPOTO KPYTa PacIIONIOKEH HUKE BEPXHEH CTOPOHBI HATIPABICHHOTO BHH3
masa.

3. [anens mo 0.1 wiu 2, IpX ATOM B CIIETUICHHOM COCTOSIHUU 9aCTh CTOPOHBI HAIIPABICHHOTO BBEPX S3BIY-
Ka, oOpaIIeHHON K HalpaBJIeHHOH BBEpX OOKOBOM IpaHH, M YacTh CTOPOHBI HANPABJIEHHOTO BHH3 SI3BIYKA, 00-
paImIeHHo# K HaIpaBICHHOW BHU3 OOKOBOIl I'paHM, COMPHUKACAIOTCS B 30HE KOHTAKTa, IIPH 3TOM IIEHTP IEPBOTO
W/WIIA BTOPOTO KPyTa PACIOJIOKEH HaJl 30HOM KOHTAKTA.

4. IManenp mo OOOMY W3 MPEIIISCTBYIOMIMX ITyHKTOB, IPH 3TOM HAIpaBJICHHAs BBepX OOKOBasi TpaHb
OPUCHTHPOBAHA 10 CYIIECTBY BEPTUKAIBLHO M CHA0XKEHA TIEPBBIM 3aMKOBBIM 3JICMEHTOM B (pOpMe 3aKpyTIIEHHO-
TO YTIyOJICHUsI, W/WJIH MPHU 3TOM CTOPOHA HATIPABJICHHOTO BHH3 S3bIYKa, OOpAIICHHAs B CTOPOHY OT HAIlpaBIICH-
HOW BHU3 OOKOBOH IpaHH, OPUCHTHPOBAHA TI0 CYIICCTBY BEPTHKAIHHO U CHAOXKCHA BTOPHIM 3aMKOBBIM JJICMEH-
TOM B (hopMe OKPYTIIOH BBIITYKJIOCTH.

5. Manens mo mr000My M3 MPEOIIECTBYIOMIMX IMYHKTOB, NPH STOM IIMPHHA HAIPABICHHOTO BHH3 Ia3a
OospIie, YeM MIMPUHA HAIPaBICHHOTO BBEPX SA3bIYKA, TaK YTO B CIICTNICHHOM COCTOSIHUHU CYIIECTBYET IPOCTPaH-
CTBO MEXIy HalpaBJIEHHOW BHNU3 OOKOBOW T'PaHBIO W CTOPOHOM HAIPABJICHHOTO BBEPX S3BIUKa, OOpAICHHON B
CTOpPOHY OT HAINPaBIIEHHOW BBEpX OOKOBO I'paHHU.

6. [Tanens 1o MOO0OMY M3 TPEANISCTBYIOMNX ITYHKTOB, IIPH 3TOM HAIPaBJICHHBIA BBEPX SI3BIY0K COCITUHEH
C CepACYHUKOM MAaHETH MOCPEACTBOM MEPBOM MEPEMBIYKH M IIPH 3TOM HATPABJICHHBIA BHU3 S3BIY0K COCIUHEH C
CEpJICYHIKOM ITaHENIU IMOCPEACTBOM BTOPOH MEPEMBIYKH, TP 3TOM MaKCHMAJbHAs TOJIIWHA MEPBOM MepeMBbId-
KW MCHBIIIC MAKCUMAITbHOU TONIIIHEI BTOPO# MEPEMBIUKH.

7. Iarenp mo M0OO0OMY U3 MPEAIISCTBYIONIUX MYHKTOB, MMPH 3TOM LEHTPAIBHBIA YTOJI TIEPBOTO KPYTOBOTO
cermenTa Jexut Mexay 20 u 80°, B wactHocTH Mexay 30 u 70°, Gonee KOHKPETHO MKy 45 u 65°, u/wim npu
9TOM LEHTPAIBHBIA yroJl BTOPOTO KPYrOBOTO CEIMEHTA JISKUT MKy 25 u 85°, B wacTHOCTH Mexay 35 u 75°,
Oomnee KoHKpeTHO Mexay S50 u 70°.

8. [Tanenp mo MOO0OMY U3 MPEAINISCTBYIONIUX MYHKTOB, MPU 3TOM LEHTPAIBHBIA YTOJI TIEPBOTO KPYTOBOTO
CErMEHTa MCHBIIIE IICHTPAIBHOTO yIia BTOPOTO KPYrOBOI'O CETMEHTA, NMPH 3TOM, B YACTHOCTH, LEHTPAIbHBIN
YTOJI TIEPBOTO KPYTOBOTO CETMEHTA COCTABIISACT OKOJIO 60° M MpPH 3TOM LEHTPAIBHBIA YTOJI BTOPOTO KPYrOBOTO
CETMEHTa COCTABIISIET OKOJIO 65°.

9. Nanens 1o TFOOOMY U3 MPEIIICCTBYIOMIMX TYHKTOB, IIPH TOM BEPXHsS YacTh HANIPABICHHON BBEpX 00-
KOBOW TPaHU M BEPXHSS YacTh CTOPOHBI HAMIPABICHHOTO BHU3 S3bIYKa, OOPAIICHHON B CTOPOHY OT HANpPaBJICH-
HOW BHHM3 OOKOBOH I'paHH, ONPENENIOT BEPTUKAIBHYIO IIOCKOCTh B CLEIUIEHHOM COCTOSHHUH U TIPH 3TOM yIa-
JICHHAsl 9acTh BTOPOTO 3aMKOBOTO 3JIEMEHTa BBICTYIIACT 3a BEPTHKAJIBHYIO IIOCKOCTB, NP 3TOM IPEATIOYTH-
TEJBHO IEHTP MEPBOTO /UM BTOPOTO KPYTrOBOTO CETMEHTA HAXOIUTCS HA TOJIOBUHE PACCTOSHIS MEXKITy BEpTH-
KaITbHOW TIJIOCKOCTBIO M CTOPOHOM HAIPAaBJICHHOTO BHHU3 S3bIYKa, OOpPAICHHON K HamlpaBlIeHHOW BHU3 OOKOBOM
TpaHM.

10. IMTarens mo 0OOMY W3 MPEANIECTBYIOMNX ITyHKTOB, IIPH 3TOM Hapy’KHAas 9acTh BTOPOTO 3aMKOBOTO
JJIEMEHTA OTIPE/ICISICT TOPU30HTAIBHEIN YPOBCHB, TP 3TOM IICHTp IEPBOTO U/ITH BTOPOTO KPYTOBOTO CETMEHTA
PACTIOJIOKEH Ha yKa3aHHOM FOPU30HTAILHOM YPOBHE.

11. IManenp mo JFOOOMY W3 TPEAMICCTBYIOMIUX ITYHKTOB, IPYA 3TOM BEPXHSS YacTh HANPAaBICHHOW BBEpX
OOKOBOW TpaHM M BEPXHSS YaCTh CTOPOHBI HAMPABICHHOTO BHU3 S3bIYKA, OOPAIICHHON B CTOPOHY OT HAaIpaB-
JICHHOW BHU3 OOKOBOW IpaHU, ONPEACISIIOT BEPTHKAIBHYIO IIOCKOCTh B CICINICHHOM COCTOSTHHH, TIPH 3TOM BTO-
PO¥i 3aMKOBBII 3JICMECHT PACIIOJI0KEH HIDKE BEPXHEH YaCTH CTOPOHBI HAIPABJICHHOTO BHU3 SI3bIYKA, OOpaIeHHOMN
B CTOPOHY OT HalpaBJICHHON BHU3 OOKOBOW T'paHH, M IPH 3TOM IPEATIOUYTHTEIHHO MPEIYCMOTPEHO IIyCTOE TIPO-
CTPAHCTBO MEXIY BEPXHEH YacCThIO CTOPOHBI HANIPABICHHOTO BHU3 S3bIUKa, OOPAIICHHON B CTOPOHY OT HalpaB-
JICHHOW BHU3 OOKOBOM IpaHU, M BTOPHIM 3aMKOBBIM 3JIEMEHTOM.

12. ITanens 1o J00OMY U3 MPEANIECTBYIOMINX ITYHKTOB, TIPX 3TOM 00IIas ToNIKHA Manenu ot 1,5 1o 5 pa3
OompIIe paanyca KpyroBoro CerMeHTa, B 4aCTHOCTH OT 2 110 4 pa3, 6oJjiee KOHKPETHO OT 2 70 3 pas.
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13. Tlanens mo ar0O0OMY M3 MPEIIICCTBYIONINX ITYHKTOB, MIPH 3TOM YaCTh CTOPOHBI HAMPABICHHOTO BBEPX
SI3bIYKa, OOpAIICHHON K HATPaBJICHHOW BBEpX OOKOBOW IpaHM, KOTOpas HAKIOHCHA K HAIIPABICHHOM BBepX 00-
KOBOI rpaHK, U CTOPOHA HAIPABJICHHOTO BHU3 s13bIYKa, OOpallleHHAas! K HAIPaBICHHON BHU3 OOKOBOM IpaHH, KO-
TOpas HaKJIOHEHa K HANpaBJICHHON BHU3 OOKOBOMW rpaHu, 00pa3yloT CHCTEMY 3aKpPBITBIX a30B, MPH 3TOM MpeJ-
MOYTUTENBHO YaCTh CTOPOHBI HAMPABICHHOTO BBEPX S3bIYKA, OOpAICHHON K HAIpaBlICHHOW BBEpX OOKOBO
rpaHH, HAMpaBJieHa BBEPX K BEPXHEil CTOPOHE MaHe W W HPH ITOM HPEANOYTUTEIFHO CTOPOHA HAMPABICHHOTO
BHH3 s13bIUKa, OOpaIlleHHas K HAPaBJICHHON BHU3 OOKOBOW TpaHH, HAMpaBjieHa BHU3 K HI)KHEW CTOPOHE MaHeN!.

14. TTarens 1o M0OOMY M3 TIPEIIECTBYIONINX ITYHKTOB, TIPH 3TOM HaIpaBlieHHas BHU3 OOKOBAas TpaHb SB-
JISIETCS IO CYIIECTBY TUIOCKOW U MPEIMOYTHTEIHEHO HE COACPIKUT 3aMKOBBIX 3JICMEHTOB.

15. TTarens 10 TIOOOMY U3 MPEIIICCTBYIONINX ITYHKTOB, TIPH 3TOM BEPXHISI CTOPOHA HAIIPABICHHOTO BBEPX
SI3BIYKA U BEPXHSIS CTOPOHA HAMIPABJICHHOTO BHU3 Ta3a Pa3HECCHBI B CIICTFICHHOM COCTOSIHUU.

16. Tlanens mo MrOO0OMY M3 MPEIIISCTBYIONINX IMYHKTOB, MPH 3TOM IIMPUHA HAMPABJICHHOTO BHU3 S3BIUKA
ot 1 o 3 pa3 Goublie paaryca BTOPOTO KPyra U, B YaCTHOCTH, IIPUMEPHO B JIBa pa3a OOJbBIIC paauyca BTOPOTO
Kpyra.

17. Tlanens 1o 1000MY M3 MPEUIECTBYIOMIUX MyHKTOB, IIPH STOM CTOPOHA HAMPABICHHOTO BHU3 S3bIUKa,
oOpailieHHasl B CTOPOHY OT HAaIpaBJICHHOW BHU3 OOKOBOW IpaHH, 1O MEHBILEH Mepe, YaCTUYHO OPUEHTHPOBaHA
BEPTHKAJIBHO KaK HaJl BTOPHIM 3aMKOBBIM JJIEMEHTOM, TaK U IIO]] HUM.

18. TlokpeiTHE, CopepKallee MHOKECTBO COSTMHEHHBIX MEXIy CO00M TaHeNel 1Mo Jro00My 13 Tpe/IIecT-
BYIOUIMX MYHKTOB.
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