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N300peTeHre OTHOCUTCS K JIMLEBBIM MacKaM,
BKJIIOYAIONIMM  OJHOHAIPABICHHBI  3aTBOP.
OpHoHaNpaBIeHHbIE  3aTBOPBL  00ECHEYMBAIOT
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uinu Ooree CTBOPOK 3aTBOpPA, PACIIOJIOXKCHHBIX HAQ
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nmpoeMoM, CcOPMHUPOBAHHBIM B  OCHOBAaHUH
3arBopa. Kaxzas u3 cTBOpOK 3aTBOpa BKIIIOYAET
CBOOOMHBIN Kpaill W TMETI0, PACIOIOXKEHHYIO B
IIEJIOM HAIpoTHB CBOOOmHOrO Kpas. M3o0perenne

uMeeT MEHBIIYIO MO/IBEPIKEHHOCTh
MOBPSKACHUAM,  OOJBIIyI0  OO30pHOCTh IS
MOJI30BaTENIsI BOKPYT MACKM W MEHBIIYIO
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(57) Abstract:

FIELD: medicine.

SUBSTANCE: invention refers to face masks
comprising a unidirectional lock. The unidirectional
locks provide gas transmission between an internal
gas space limited by the mask and user, and an
external gas space outside of the mask. The
unidirectional locks comprise one or more leaves
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located above an opening formed in a base of the
lock. Each of the leaves comprises a free edge and a
loop located in whole opposite to the free edge.

EFFECT: invention has smaller liability to
damages, greater visibility for the user around the
mask and lower possibility of solid ingress through
the lock.
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OO6nacTh MpUMeEHEHUs

Hacrosiee n3obpereHrne OTHOCUTCSA K JIMLEBOI MacKe ¢ OJTHOHAIPABJIEHHBIM 3aTBOPOM
JUTsl 0OecTiedeHUsl MpoXoAa BO3AyXa U3 BHYTPEHHEr 0 MPOCTPAHCTBA JIMLEBOM MACKH B
Hapy>KHOE MPOCTPAHCTBO JIMLEBON MACKHU.

VpoBeHb TEXHUKU

JIuua, paboTtaroiiye B 3arps3HEHHON Cpefie, YaCTO HOCST JIUIEBbIE MACKH JJISI 3ALIUTHI OT
MEPEHOCUMBIX BO3yXOM 3arpsI3HSIONIMX BelIeCTB. JJIs yaydIleHus: BBIBOAA TEIUIOTO U
BJI2’)KHOTO BBIJIBIXaEMOI'0 BO3/1yXa U3 BHYTPEHHET O MPOCTPAHCTBA MACKU TPOU3BOIUTENN
MAaCOK 4aCTO YCTaHABIMBAIOT BbIABIXATEbHBIN 3aTBOP, 00ECIEUUBAIONINUN OBICTPHIN BBIXO/T
TEIUIOTO U BJIAYKHOTO BBIABIXAEMOI'O BO3/1yXa U3 BHYTPEHHET O MPOCTPAHCTBA MACKH.
BricTpoe ynaneHue BbIABIXa€MOT0O BO3AyXa CIIOCOOCTBYET JIYUIIEMY OXJIAXKIECHUIO
BHYTPEHHETO MPOCTPAHCTBA MACKH, YTO, B CBOIO OUEPE/b, ITOBBIIIAET YPOBEHD
0e30macHOCTH pabouero, Tak Kak Mojb30BaTEII0 MACKU MTPUIETCS PEKe CHUMATh €€ C JIMla
JUISl yJAJIEHUs C HETO UCTIapuHbl, 00pa3yrolleiics BO BHYTPEHHEM ITPOCTPAHCTBE MACKH.

B TeueHue MHOTUX JIET B IpeIaraéMbIX HA PhIHKE JIMIEBBIX MACKAX 71 BbIBEACHUS
BBLIBIXa€MOT'0 BO3AyXa U3 BHYTPEHHETr O MPOCTPAHCTBA MACKH UCIIOJIb30BAIUCh 3aTBOPHI
«KHOIIOYHOTO» TUMa. B 3aTBOpe KHOMOYHOT'O TUMA OOBIYHO UCIIOJIb3YeTCS TOHKAS, KpyTiias
Y TMOKasi 3aCJIOHKA KaK MEXaHUYECKUM 3JIEMEHT, MO3BOJISIONIUN BBIABIXaEMOMY BO3AYXY
BBIXOJIMTH 32 MPEAEIIbl BHYTPEHHETO MPOCTPAHCTBA MACKU. 3aCIIOHKA KPEMUTCS K CEeIITy
3aTBOpA MOCPEICTBOM PACIOI0KEHHOTO B €r0 LUEHTPE IITOKA.

ITpumepsl 3aTBOPOB KHOMOUHOTO TUIA TipeAcTaBieHbl B matentax CLIA 2072516,
2230770,2895472 n 4630604. ITpu BbIABIXaHUH BO3yXa YEJIOBEKOM 3aCIOHKA MO Kpasm
MOJTHUMAETCS OT CEJIJIa, MO3BOJISISI BBIIBIXAEMOMY BO3AYXY BBIXOJIUTh HAPYKY MACKH.

3aTBOPBI KHOMIOYHOT'O TUIA B CBOE BPEMSI CTAJIM 3HAUUTEIbHBIM IIPOTPECCOM C TOUKHU
3peHUs MOBBIIIEHUS] KOM(OPTA MOJTB30BATENSI, HO UCCIIENOBATEISIMUA OBLTH CACTIAHBI U
JAJIbHEHIIIME YCOBEPIIEHCTBOBAHMS, OUH U3 IPUMEPOB KOTOPBIX IIPUBEACH B IATEHTE
CIIIA 4934362 (aBTop Braun). B onrcaHHOM B JTaHHOM MAaTEHTE 3aTBOPE UCIIOJIb3YETCS
napadboIMuecKoe CeIo 3aTBOpa U MpoTshKeHHas ruokas 3acinonka. [logoOHo 3aTBOpY
KHOIIOYHOI'O TUIIA, B 3aTBOpPE Braun Takke MMeEETCs 3aKpeIyIeHHAas 1O UEHTPY 3aCIIOHKA, HO
MMeeTc elle KpaeBas YaCTh 3aCJIOHKHM, KOTOPAst ITPU BbIABIXaHUM OTXOAUT OT IIOBEPXHOCTU
YILUIOTHEHMS], T03BOJISAS BbIIBIXAEMOMY BO3/1yXYy BBIXOAUTH U3 BHYTPEHHErO MIPOCTPAHCTBA
Macku. [Tocne ycoBepiiieHCTBOBaHMSI, KOTOPOE MPeI0KUI Braun, JanpHeIIie MTHHOBALUU B
00J1aCTH MPOU3BOACTBA BbIABIXATEIbHBIX 3aTBOPOB ObLIM cAeNaHbl Japuntich ¢ coaBTopamu -
cmotpu nateHThl CIITA 5325892 u 5509436. B 3aTBOpax Japuntich ¢ coaBTopamu
UCIIOJIB3YETCSl OJTHA TMOKasl 3aCIIOHKA, ITPUKPEIIsieMast He 10 UEHTPY, a B BUJI€ KOHCOJIU, UTO
MO3BOJISIET CHU3UTH JO MUHMMYMa JaBJIEHUE BO3yXa IPU BbIIBIXAHUM JIJI1 OTKPBITUS
3aTBOpa. CHUKEHUE JABJICHUS], HEOOXOIMMOTIO I OTKPBITUS 3aTBOPA O3HAYAET, UTO
MOJIb30BATEIIO HY>KHO TPATUTh MEHbBIIE CUII Ha yIAJIEHUE BbIABIXa€MOI'0 BO3/AyXa U3
BHYTPEHHEr0 MIPOCTPAHCTBA MACKHU IIPU IbIXaHUU.

B npouux 3aTBOpax, NpeaIokKEeHHbIX mocie Japuntich ¢ coaBTOpaMu, TaKKe UCIIOJIb3YETCS
rubkas KOHCOJIbHAS 3aCJIOHKA, 3aKPEIICHHAs He 1O LEHTPY - CMOTPU MaTEHTHI
CIIA 5687767 (Bbinan moBTopHO Kak RE 37974 E) u 6047698. KoHconbHbBIE 3aTBOPHI
TAKOro TUIA KOHCTPYKLMH YaCTO Ha3bIBAIOT CTBOpYATHIMU. JlanbHeliue
YCOBEPLLIEHCTBOBAHHUS, OTHOCAIIMECS K KOHCTPYKLMHU OJJTHOHAIIPABIEHHBIX 3aTBOPOB,
UCIIOJI3YEMBIX B JIMLEBBIX PECIMPATOPHBIX MACKaX, IPEACTABIEHBI TAK)KE B MATEHTAX
CILA 7013895, 7028689 u 7188622 (Bce mpuHaajiex)kaT Martin C COAaBTOpaMm); a TAK¥Ke B
natenTHoM 3asBke CIIIA 2007/0144524 (Martin).

CyurHocTb n300peTeHust
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Hacrosimee n3o0peTeHrne OTHOCUTCS K JIMIEBOM MacKe, KOTOpasi BKIIFOYAET
OJHOHAIPaBJIEHHBIN 3aTBOP. OgHOHAIIPABIEHHBIE 3aTBOPHI 00ECTICUUBAIOT COOOIIIEHHE
MeX1y BHYTPEHHUM I'a30BbIM TPOCTPAHCTBOM MACKH (MEXK1y MACKOM U MOJIb30BATENIEM), U
BHEIIIHUM T'a30BBIM IMPOCTPAHCTBOM (CHAPYKH JIUIEBOI MACKH).

B HEKOTOPBIX BOILIOMIEHUSIX OJHOHATIPABICHHBIEC 3aTBOPHI, UCIIOJIb3yeMbIE B
COOTBETCTBUM C HACTOSIIUM U300pETEHUEM, MOTYT BKIIIOYATh Auadparmy, Kotropas
BKJIIOUAET JIBE WM 00JIee CTBOPOK 3aTBOPA, ChOPMUPOBAHHBIX B YKa3aHHOU nuadparme, v
Ka)k[1asi U3 yKa3aHHBIX CTBOPOK pacIioaraeTcsi Haj MpoeMoM, chOPMUPOBAHHBIM B
OCHOBaHUM 3aTBOpa. Kaxias u3 cTBOpok 3aTBOpa BKIIIOUAET CBOOOIHBIN Kpal U METIIO,
PACIOJIOKEHHYIO B LIEJIOM HAIIPOTUB CBOOOAHOTrO Kpasi. MOKHO CKa3aTh, YTO KaKaas U3
CTBOPOK 3aTBOpA MpUKpeEIJieHa K AuadparMe BIOJb METIIH.

B apyrux BomioiieHusix OJTHOHAPABICHHBIE 3ATBOPHI, UCIIOJIH3YEMbIE B COOTBETCTBUU C
HACTOALIMM U300pETEeHHUEM, MOTYT BKJIIOYATh OJIHY WM 00Jiee CTBOPOK 3aTBOPA,
PACIOIOKEHHBIX TAKMM 00pa3oM, YTO JIBe WK O0Jiee CTBOPKU 3aTBOPA OTKPHIBAIOTCS B
OJTHOM M TOM K€ HAIIPaBJICHUHU, TAK YTO BO3IYX (UJIU JIF0OOM Ipyroti ra3), MpoXoasiiui
yepe3 TaKoil Habop CTBOPOK 3aTBOPA, OyIeT JABUTATHCS IPUMEPHO B OJHOM U TOM XKe
HampaBjeHUd. MOXHO CKa3aTh, UYTO B JAHHOM CJIyuyae CTBOPKHU 3aTBOPA OPUEHTUPOBAHEI B
OJIHOM M TOM K€ HAaIlpaBJICHUU, TAK YTO CBOOOIHBIN Kpall OTHOM CTBOPKHU 3aTBOpA
PACIOJIOKEH PSIIOM C METJel APYro CTBOPKU 3aTBOPA, U IIPU 3TOM NETIIM ABYX WM OoJiee
CTBOPOK 3aTBOpPA B LIEJIOM NapaJlIeTIbHBI APYT Apyry. Elle B HEKOTOPHIX BOILTOMICHUSX
OJTHOHATIPABJIEHHBIE 3aTBOPHI, UCIIOJIb3YeMbIE B COOTBETCTBUU C HACTOSIIIMM U300 PETEHUEM,
MOTYT BKJIIOYATh CTBOPKY 3aTBOPA, PACIOIOXKEHHYIO HAJl TPOEMOM, U IPU 3TOM CTBOPKA
3aTBOpA BKJIIOUAET HETMOJIBIKHYIO YACTh, MPUKPEIUIEHHYIO K OCHOBAHHUIO 3aTBOPA, C METJIEH,
PACIIONIOKEHHON MEX/Ty HETIOIBU)KHOM YaCThIO U IBIKYIIENCs yacThio. CTBOpKA 3aTBOpa
MOXET HaXOAUTHCS B 3aKPBITOM IMOJI0KEHUH, B KOTOPOM OHA COTTPUKACAETCSI
MMOBEPXHOCTHIO YIUIOTHEHUS U 3aKPBIBAET MIPOEM, U CTBOPKA 3aTBOPA MOXKET TAKXKe
HaXOJIUTHCS B OTKPBITOM IOJI0KEHUH, B KOTOPOM JABWKYINASICS YACTh CTBOPKU 3aTBOpA
OTXOAMT OT MOBEPXHOCTH YIUIOTHEHUSI, TAK YTO MEXAY BHYTPEHHUM T'a30BbIM
MPOCTPAHCTBOM JIMIIEBOV MACKHU U BHEIIIHUM T'a30BBIM ITPOCTPAHCTBOM JIMLEBON MACKU
MOXeET MPOXOIUTh Tra3. [1eTsst CTBOPKM 3aTBOpA MPEANTOUYTUTEIHHO BKIIIOUYAET OAHY WIH
OoJtee MeTJIeBBIX Mpope3eit, cChOPMUPOBAHHBIX B CTBOPKE 3aTBOPA, U OJIUH UK OoJee
MEPEIeNKOB, IMOCPEICTBOM KOTOPBIX ABMKYIIASICS YACTh 3aCIIOHKH 3aTBOpA CBSI3aHA C
HETIO/IBM)KHOM YaCThIO 3aCIIOHKH 3aTBOPA, U IIPU 9TOM OJIHA WM OoJIee TeTIIEBbIX Tpope3eit
HAXOJISITCS CHAPYKU CelljIa 3aTBOPA, KOTJa CTBOPKA 3aTBOPA HAXOAUTCS B 3aKPHITOM
nosoxxeHuu. [1pu pabote kaxmasi U3 CTBOPOK OJHOHAIIPABIEHHOTO 3aTBOPA B
COOTBETCTBHH C HACTOSIIUM U300PETEHUEM MOXKET HAXOJIUTHCS B 3aKPBITOM TOJIOKEHHH, B
KOTOPOM CTBOPKA 3aTBOPA COMPUKACAETCS C IOBEPXHOCTHIO YITIOTHEHUSI 110 TIEPUMETPY,
3aKpbIBasi IPOEM IIPH JBUKEHUH ra3a B OJHOM HAIIPABJIEHUH, U B OTKPBITOM TOJIOKEHUH, B
KOTOPOM IO MEHbIIIeN Mepe 4aCTh CTBOPKH 3aTBOPA OTXOJUT OT Ce/Jia 3aTBOPA, B
pe3yibTaTe 4ero ras (Harmpumep BO3yX) MOKET IIPOXOAUTD Uepe3 MPOeM B
MPOTUBOTMOJIOKHOM HampapiieHuu. OJTHUM U3 MOTEHIUATbHBIX TPEUMYIIECTB IO MEHbIIIEH
Mepe HEKOTOPBIX BOIUIOIICHUI HACTOSIIEr0 U300PETEHUS SIBJISETCS TO, UTO UCIIOJIb30BAHUE
MHOTOYUCIIEHHBIX, TO €CTh JABYX WJIA 00JIee CTBOPOK 3aTBOPA (KOTOPHIE MOTYT OBITH
copMHUpPOBaHBI B OJHOM [uadparme), MOKeT 00eCreunBaTh CPABHUTEIBHO MATYIO
TOJIIIMHY OJHOHAIPABJICHHOTO 3aTBOPA MIPH MIPUEMIIEMOM TaJIeHUU TaBjieHus. B
MIPOTUBOIOJIOKHOCTh 3TOMY OOBIUHBIE CTBOPYATHIE 3aTBOPHI, KAK ITPABUIIO, UMEIOT OJTHY
CTBOPKY, PACIIOJIOKEHHYIO PSIIOM C OJJHUM OTBEPCTUEM, UEPE3 KOTOPOE MPOXOIUT BOIYX.
[ToaToMy UTOOBI Yepe3 TaKOM 3aTBOP MOIJIO MPOUTU JOCTATOUHOE KOJIMYECTBO BO3yXa U
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YTOOBI IPH 3TOM HE CO3/1aBaJIOCh UPE3MEPHO OOJIBIIIOE MaIeHUE AaBJICHUS Ha 3aTBODE,
eTMHCTBEHHAsI CTBOPKA JI0JDKHA OTKJIOHSATHCS HA JOCTATOYHO OOJIBIION YTOI.
OnHoHampaBICHHBINM 3aTBOP B COOTBETCTBUMU C HACTOSIIIIUM U300PETEHUEM UMEET BBICOTY
(uMeeTcst B BULy BBICOTA HAJl OKPYXKAIOIIIEH €ro 4acThio MOBEPXHOCTU KOPITyCa MACKH),
COCTABJISIIOIIYIO TTOJIOBUHY WUJIM J1a)K€ MEHEE MOJIOBUHBI BLICOTHI OOBIYHOT'O CTBOPYATOTO
3aTBOpa (MIpuU 0OECreUeHU IKBUBAJIEHTHOTO TTaACHUS JABJICHUS Ha 3aTBOPE, 3aHUMAIOIIIEM
9KBUBAJICHTHYIO TUIOIIAb Ha TOBEPXHOCTU KOPITyCa MACKH).

Cpenu moTeHIMAIbHBIX TPEUMYIIECTB, KOTOPhIE MOTYT OBIThH CBSI3aHBI 110 MEHBIIIEH Mepe
C HEKOTOPBIMU OJHOHATPABJICHHBIMU 3aTBOPAMU MAJIOM BBICOTHI B COOTBETCTBUHU C
HACTOSIIIUM U300pETeHUEM, MOKHO HA3BaTh CIEAYIOIIME: MEHbIIIAs MTOIBEPKEHHOCTh
MOBPEKICHUSIM, TaK KaK 3a CUET MEHbIIIEH BHICOTHI 3aTBOPA YMEHbBIIIAETCS BEPOSATHOCTH €0
HEHAMEPEHHOTO KOHTAKTa C TOCTOPOHHUMU MpeaAMeTaMU; O0JIbIasi 0030pHOCTD IS
MOJIb30BATEISI BOKPYT MACKH, MEHbIIIasi BO3MOXKHOCTh MOMAIaHUS YepPe3 3aTBOP TBEPABIX
4aCTHL, HAPUMED, IPH LTM(POBAHUM WM IPYTUX MIPOLECCAX, IIPU KOTOPBIX 00pasyroTes
TBEP/IbIE YACTUIIbI, KOTOPBIE JIETSAT BBEPX U MOTYT MPOUTH Yepe3 OTKPBITHIN 3aTBOP
(BEpOSITHOCTD UX MPOXOXKACHUS B TAHHOM CIy4ae YMEHbBIIAETCS 32 CUET MEHBIIIEr0 pa3mepa
MIPOEMOB, MPUKPBIBAEMbBIX CTBOPKAMHU); U IPOYME.

Tak kak oJHOHAMPABJIEHHbIE 3aTBOPHI B HEKOTOPHIX BOIUIOIICHUSIX HACTOSIIIETO
U300peTeHUs] MOTYT BKJIFOYATh MHOTOUYKUCIICHHBIE CTBOPKHU, BBICOTA 3aTBOPOB MOXKET OBITh
ete Oosiee yMeHbIleHa (TI0 MEHBIIE Mepe B HEKOTOPBIX BOTUIOIIEHUSIX) 3 CUET IMTPUIAHUS
KPUBOJIMHEWHOM (DOPMBI OCHOBAHUIO, TUadparMe U KPbIIIKe, TAK YTO 3aTBOP B LEIOM OyIeT
eiie 6oyiee TOYHO MOBTOPSATH MPOQUIIb Kopityca Macku. HecMoTpst Ha KpUBOJIMHEHHYIO
MOBEPXHOCTh, GYHKIMOHUPOBAHUE KAXKIOM U3 CTBOPOK 3aTBOPA HE HAPYIIUTCS 34 CUET
OpHUEHTAIUM COOTBETCTBYIOLIMX MOBEPXHOCTEN YIIJIOTHEHUS B PA3JIMUHBIX HAMPABJICHUSIX, B
COOTBETCTBMH C KPUBOJIMHENHOM (hOpMOii 3aTBOpA.

Eme ogarM nmoTeHIMaIbHBIM MTPEUMYIIIECTBOM OJHOHATIPABIIEHHBIX 3aTBOPOB B
COOTBETCTBHH C HACTOSIIMM U300PETEHUEM SIBIISIETCS TO, UTO YIPOIIAETCS X MTPOU3BOICTBO,
Tak Kak quadparma (umm auadparmsel), B KOTOPBIX COOPMUPOBAHBI CTBOPKH 3aTBOPOB,
TpeOyeTcs TOJIBKO JIUIID JIepKaTh HA CBOMX MeCTax HaJl poeMamMu 6e3 HeoOXOAUMOCTH
(bU3MUECKOTO MPUKPETITICHUS qradparMbl K OCHOBAHUIO (HAIIPUMED, CBAPKOM, YCTAHOBKOM
Ha IITOKE, MPUKJIEUBAHUEM WJIM MHBIMH CITIOCOOAMM).

C oHO CTOPOHBI, HACTOSIIIIEE U300PETEHNE OTHOCUTCS K JIMIEBOM MacKe, KOTopas
BKJIFOYAET KOPITYC MACKH, IPUCTIOCOOJIEHHBIN ISl TTOCAIKH 110 MEHBIIIEH Mepe Ha HOC U POT
MOJIH30BATENSA, OTIPEAETIssi TEM CaMbIM BHYTPEHHEE Ta30BO€ MPOCTPAHCTBO MACKHU, KOT/1a
OHa HajeTa. JIuneBas Macka BKIIIOUAET TaKXKe OJHOHAIPABICHHBIN 3aTBOD,
obecreunBaroIIMi COOOIIEHNEe MEXTy BHYTPEHHUM T'a30BbIM MTPOCTPAHCTBOM MACKH U
Hapy>KHBIM Fa30BbIM MPOCTPAHCTBOM. OIHOHAINPABIEHHBIN 3aTBOP BKJIIOUAET OCHOBAHUE,
MIPUKPETUIEHHOE K KOPITYCY MACKH, U TaHHOE OCHOBAHME UMEET OJIUH WU OOoJiee ITPOEeMOB,
Yyepe3 KOTOPbIe ra3 MOXKET MPOXOAUTHh MEX/IYy BHYTPEHHUM T'a30BBIM ITPOCTPAHCTBOM MACKH
Y BHEIIIHUM T'a30BBIM MMPOCTpaHCTBOM. Kax/1plil mpoem U3 IByX WM 0oJiee MpOeMOB
OKPYKEH MOBEPXHOCTHIO YIUIOTHEHUS, MPOTSHKEHHON BOKPYT npoema. Ha ocHoBaHuu
pacriojiaraeTcsl HemoABWXXHas quadparma, u naHHas auadparma sBisieTcs MpOTsHKEHHOM
HaJl ABYMsI WM OoJiee MPpOeMaMy U COOTBETCTBYIOIIMMU MTOBEPXHOCTSIMU yIUIOTHEHUS. B
madparme chopMUPOBAHBI ABE WM OOJIee CTBOPKH 3aTBOPA, U TIPU 3TOM OJHA CTBOPKA
3aTBOpA U3 IBYX WM 0OJIee CTBOPOK 3aTBOPA PACIIONOKEHA HAJ KAKIBIM U3 ABYX WU
6oee mpoemoB. Kaxaas cTBOpKa 3aTBOpa U3 ABYX WIIM 00Jiee CTBOPOK 3aTBOpPA BKIIIOYAET
TPaHUYHYIO MTPOPe3b, CHhOPMUPOBAHHYIO B Auadparme, v MeTio, BAOJIb KOTOPOU CTBOPKaA
3aTBOpa MpUKperieHa k auadparme. ['paHnyHast mpopessb ornpeaesnseT CBOOOIHBIN Kpaii
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CTBOPKH 3aTBOPA, U JaHHAS TPAHUYHAS IIPOPE3D ABIAETC IIPOTHKEHHON OT IIEPBOTO KOHIA
KO BTOpPOMY KOHIy. I1eTiist SBiIsieTcst NpOTSKEHHOW MEXKy IIEPBBIM U BTOPBIM KpasiMU
CTBOpPKM 3aTBOpa. Kaxknast cTBopka 3aTBOpa U3 ABYX WM 0oJiee CTBOPOK 3aTBOPA MOKET
HAaXOOUThCA B 3aKPBITOM ITOJIOKEHUH, B KOTOPOM CTBOPKA 3aTBOPA COIIPUKACAETCS C
MOBEPXHOCTBIO YILUIOTHEHUS, IPOTSHKEHHOM BOKPYT IpoeMa, Hal KOTOPBIM pacnojiaraercs
CTBOPKa 3aTBOPA U KOTOPBIM OHA 3aKpbiBaeT. Kaxaas U3 CTBOPOK 3aTBOPA MOXKET TAKKE
HAXOOUThCA B OTKPBITOM MOJIOKEHUU, B KOTOPOM I10 MEHBIIIEW MEPE YACTh CTBOPKHU
3aTBOPA OTXOAUT OT ITIOBEPXHOCTH YIUIOTHEHHUS, B PE3YJIBTATE YEro ra3 MOXKET IIPOXOAUTH
MEXIY BHYTPEHHUM 'a30BBIM IIPOCTPAHCTBOM MACKHM M BHEIITHUM ['a30BbIM IPOCTPAHCTBOM.

B paznuyHbIX BOIUIONIEHUSIX ONMMCAHHBIE BBIIIE JIMIEBBIE MACKHM MOTYT BKJIIOYATh OJIHY
uin 6oJiee U3 CIenyIoUIMX YepT: CBOOOAHBIN Kpa Ka) 10l CTBOPKH 3aTBOPA U3 ABYX UJIM
0oJiee CTBOPOK 3aTBOPA MOKET ONMPEAETIATHCA I'PAHUYHON TPOPE3BI0, KOTOPAsI UMEET
UIMPUHY TPOPE3H, TAKYIO UTO CBOOOIHBIN Kpall CTBOPKU 3aTBOPA MPOCTPAHCTBEHHO
OTJEJIEH OT HAXOAAILIETOCs HAIIPOTUB HETO U 11O APYrOi CTOPOHE IPAHUYHON IPOPE3U Kpas
madparMel; TETIsI MOKET TaK)Ke BKJIIOUATh JIMHUIO HaApe3a, CPOpMUPOBAHHYIO B
madparme v oJuH WK 6oJiee MepelIeKoB, CBI3bIBAIOIIMX CTBOPKY 3aTBOPA C UadparMoti;
JIBE UM O0JIee CTBOPOK 3aTBOPA, PACIIOI0KEHHBIX HAl ABYMSI WM OoJiee MPOeMaMU, MOTYT
OBITH OPUEHTUPOBAHBI B OJTHOM M TOM K€ HAIIPABJICHUH, TAK UTO CBOOOIHBIN Kpal OTHOM
CTBOPKM 3aTBOpA PACIOJIOKEH PALOM C NETIIEN APYrOd CTBOPKHU 3aTBOPA, U IIPU ITOM NETIIU
JIBYX WJIM 00Jiee CTBOPOK 3aTBOPA B LETIOM MapaJUIeNIbHbI IPYT IPYTY; Kaxaas MOBEPXHOCTh
YILUIOTHEHUS] MOKET ObITh IJIOCKON MOBEPXHOCTHIO YIIJIOTHEHUS, U IJIOCKUE TOBEPXHOCTH
YIUIOTHEHMS, IPOTSHKEHHBIE BOKPYT KaXKIOT0 U3 ABYX WK O0Jjiee TPOEMOB, MOTYT OBITh
PacIoJIOKEHBI B OOHON U TOM ke IUIOCKOCTH WJIM B Pa3HbIX IJIOCKOCTSX; KAXKAasi CTBOPKa
3aTBOpA U3 ABYX WK O0Jiee CTBOPOK 3aTBOPA B 3aKPHITOM IMOJIOKEHUU MOYXKET OBbITh
MIPWKUMAEMON UIIK HE TPUKUMAEMOM K IIOBEPXHOCTH YIUIOTHEHHUS; TIOBEPXHOCTH
YIUIOTHEHMS], IPOTSHKEHHAs BOKPYT KaXKI0T0 MpoeMa U3 IBYX UM 0oJiee MPOEMOB, MOKET
OBITH YIIPYTOM MOBEPXHOCTHIO YINTIOTHEHUS; KOPITYC MACKH MOET OBITh (DM TPYIOIIUM
KOPITYyCOM MAaCKH; OJTHOHAIIPABIEHHBIN 32aTBOP MOKET OBITh BbIIBIXATEIbHBIM 3aTBOPOM; U
IIPOYHeE.

OnHoHanpaBJIeHHBIN 3aTBOP MOXKET TAK)KE BKIIIOUATh KPBIIIKY, TPUKPEIIEHHYIO K
OCHOBAHMIO, ¢ qUadparMou, pacioIoKEeHHON MEX Ty KPBIIITKOM U ocCHOBaHWeM. JIrobas
Takas KpbIIIKa MOXKET BKIIIOYATh BEH TWIALMOHHBIN 3JIEMEHT U1 KaXXA0r'0 IIpoeMa U3 ABYX
Wiy 6oJiee MPOeMOB, M KaXK/IbIH U3 TAHHBIX BEHTUWISILMOHHBIX 3JIEMEHTOB OIIPEIEIISIET
OTJEJIbHBINA IMyTh YEepe3 KPBILIKY I'a3a, IPOXOIAIIEro Yepe3 KaXX bl IIPOEM U3 ABYX WIU
Ooee mpoeMoB. {7151 Kak10i CTBOPKH 3aTBOpA B IuadparMe BEHTUIISALMOHHBIN 3JIEMEHT
MOJKET BKJIIOUATH JIEMEHT JKAJII03U C KPAEM, PACIIOIOKEHHBIM TAKUM OOpa30M, YTO OH
yaepkuBaeT auadgparmy BOIU3M ocHOBaHMs. KaXIpIil 37IeMEHT BEHTWISIIIMM MOXKET
BKJIFOYATh OCHOBHOE BEHTUISIIMOHHOE OTBEPCTUE, PACIIOII0KEHHOE HAIIPOTUB IIpoeMa, 1
OOKOBOE BEHTWJISILMOHHOE OTBEPCTHUE, PACIIOTIOKEHHOE 110 OJIHY CTOPOHY IpOoeMa.

C 1pyroii cTOpoHbl, HACTOSIIEE U300PETEHHE OTHOCUTCS K JIMLUEBOM MacKe, KoTopas
BKJIIOUAET KOPITYC MACKU, TPUCTIOCOOIEHHBIN 715 TOCAIKU 110 MEHbBIIIEN Mepe Ha HOC U POT
IOJIb30BATENS, ONIPENEIIAd TEM CAMBIM BHYTPEHHEE ra30BOE IMIPOCTPAHCTBO MACKH, KOraa
OHa HaJeTa, U OJHOHAIPABJICHHBIN 3aTBOP, 00ECIEUMBAIOLIMI FA30BOE€ COOOIIEHUE MEXTY
BHYTPEHHUM T'a30BbIM [IPOCTPAHCTBOM MACKU U HAPY>KHBIM I'a30BbIM IIPOCTPAHCTBOM.
OpnHoHanpaBIEHHBIH 3aTBOP MOXKET BKIIIOYATh OCHOBAHUE, IPUKPEIIIECHHOE K KOPITYCY
MACKH, U JAHHOE OCHOBAHHWE UMEET OJIMH WM O0Jiee MPOEMOB, YEPE3 KOTOPbIE I'a3 MOXKET
MIPOXOIUTHh MEXAY BHYTPEHHUM I'a30BBIM IPOCTPAHCTBOM MACKH U BHELITHUM r'a30BbIM
npocTpaHcTBOM. CTBOpKA 3aTBOPA MOKET OBITh PACIOJIOKEHA HAJ KaXKIbIM IPOEMOM U3
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IBYX WK 0osee npoeMoB. Kaxkiast cTBOpka 3aTBOpa MOXET BKJIIOUYATh MOJABWKHYIO YacCTh U
HEIO/JBUXHYIO YaCTh, U MEX/y HETIOJIBUKHOW YaCThIO U MOJABU)KHOM YACThIO MOKET
pacnonaratbes netis. Kaxxgas ctrBopka 3aTBopa UMeeT CBOOOIHBIN Kpaii, MTPOTSKEHHbBIN
BOKPYT MOJBUKHOW YaCTU CTBOPKHM 3aTBOpa CHapy»u netii. Kaxxnas ctBopka 3aTBopa
MOKET HAXOAUTHCS B 3aKPBITOM IMOJI0KEHUHU, B KOTOPOM CTBOPKA 3aTBOPA COMPUKACAETCS C
MOBEPXHOCThIO YIJIOTHEHUS, POTSHKEHHOW BOKPYT MPOEMa, HaJ KOTOPBIM pacrojiaraercs
CTBOPKA 3aTBOPA U KOTOPBIA OHA 3aKPbIBAET, U KAXK/As1 U3 CTBOPOK 3aTBOPA MOXKET TAKKE
HaXOJUTHCS B OTKPBITOM I1OJIOKEHUH, B KOTOPOM I10 MEHbIIEH Mepe YacTh CTBOPKHU
3aTBOPA OTXOJUT OT MTOBEPXHOCTH YIUIOTHEHHS, B PE3YJIbTATE YErO ra3 MOKET MPOXOAUTH
MeX 1y BHYTPEHHUM Ira30BbIM MIPOCTPAHCTBOM MACKHU U BHEIIIHUM I'a30BBbIM MPOCTPAHCTBOM.
CTBOpKU 3aTBOPA, PACIIONOKEHHBIE HaJl IBYMS WK O0Jiee mpoeMaMu, MOTYT ObITh MOTYT
OBITH OPUEHTUPOBAHBI B OJTHOM M TOM K€ HAIIPABJICHUH, TaK UTO CBOOOIHBIN Kpal OTHOM
CTBOPKHM 3aTBOpaA PACHOJIOKEH PSAIOM C METIIEH APYroi CTBOPKMU 3aTBOPA, U ITPU ITOM METIU
JIBYX WM 00Jiee CTBOPOK 3aTBOPA B LETIOM apasuleNIbHbI IPYT APYTY.

B pa3nmuuyHbIX BOTUIONIEHUSX OMTMCAHHBIE BBIIIE JIULEBBIE MACKU MOTYT BKJIIOUATh OHY
uiu 6osiee U3 CIeAYIONIMX YepT: MeTIs MOXKET BKIIOUATh JIMHUIO HaJipes3a,
chopMUPOBAaHHYIO B 1MadparMe; MeTIsi CTBOPKU 3aTBOPA MOXKET BKJIIOUATh OHY WM OoJiee
METJIEBBIX Mpope3el, chOpPMUPOBAHHBIX B CTBOPKE 3aTBOPA, U OJIMH WU 00JIee MepeliedKoB,
MOCPEJICTBOM KOTOPBIX MOJIBUKHAS YACTh CTBOPKH KJIallaHA CBSI3aHA C HEMOABUKHOM
4aCThIO CTBOPKU 3aTBOPA; KAXKJIasi MIOBEPXHOCTh YINIOTHEHUSI MOXKET OBITH IJIOCKOM
MTOBEPXHOCTBIO YINIOTHEHMS], U TJIOCKUE TOBEPXHOCTHU YIIJIOTHEHHUS, TPOTSKEHHbBIE BOKPYT
KaXX0T0 U3 IBYX UM OoJiee MPOEMOB, MOTYT ObITh PACHOJIOKEHBI B OJTHOM U TOM ke
TJIOCKOCTH WK B Pa3HBIX IIOCKOCTSX; KaXKAas CTBOPKA 3aTBOPA U3 IBYX WM OoJiee
CTBOPOK 3aTBOPA B 3aKPHITOM MOJI0XKEHUU MOXKET OBITh TPUKUMAEMOMN WU HE
MPWKUMaEeMOM K MTOBEPXHOCTH YINIOTHEHUSI; IOBEPXHOCTD YIUIOTHEHUS, HPOTSKEHHAS
BOKPYT Ka)XJI0I'0 poeMa 13 JByX WM 00Jiee MPOEMOB, MOKET OBbITh yIPYyrom
MMOBEPXHOCTHIO YIUIOTHEHHUST; KOPITYC MACKH MOYXET OBITh (PUIIHTPYIOIIUM KOPITYCOM MACKH;
OIHOHAIIPABIIEHHbIN 3aTBOPA MOXKET ObITh BbIABIXATEIbHBIM 3aTBOPOM; U IIPOYHLE.

OnHoHanpaBICHHBIN 3aTBOP MOXKET TAK)KE BKIIIOUATh KPBIIIKY, TPUKPETICHHYIO K
OCHOBAHMIO, CO CTBOPKAMM 3aTBOPA, PACIIOJI0KEHHBIMU MEX/y KPBIIIKOW U OCHOBAHUEM, U
KPBILLIKA MOKET BKJIIOUATh BEHTWISILMOHHBIN 3JIEMEHT ISl KAXKI0TO MPOeMa U3 IBYX UITU
0oJiee MPOEMOB, U KaXK/IbIi U3 TaHHBIX BEHTUISIUOHHBIX 3JIEMEHTOB OIPEIEIISIET OTAEIbHbIN
MOTOK 4epe3 KPBIIIKY ra3a, MPOXOASUIEro Yepe3 Kax bl IPOEM U3 IBYX UJK OoJiee
npoeMoB. {7151 Kax10i1 CTBOPKM 3aTBOpa B quadparMe BEHTWISALMOHHBIN 3JIEMEHT MOXKET
BKJIIOUYATh 3JIEMEHT JKAJII03U C KPAeM, PACIIOIOKEHHBIM TAKUM 00pa3oM, UYTO OH
yaepkuBaeT auadgparmy BOIU3M ocHOBaHMS. Kak1blil BeHTUIISIIMOHHBINM 3JIEMEHT MOXKET
BKJIIOYATh OCHOBHOE BEHTWIIILMOHHOE OTBEPCTHE, PACIIOI0KEHHOE HAIIPOTUB MPOeMa, U
OOKOBOE BEHTWJISILMOHHOE OTBEPCTHUE, PACIIOTIO0KEHHOE 110 OJIHY CTOPOHY IpoeMa.

C npyroii cTOpoHBI, HACTOSIEE U300PETEHNE OTHOCUTCS K JIMLUEBOM MacKe, KoTopas
BKJIIOUYAET KOPIYC MACKH, TPUCITOCOOIEHHBIN /ISl TOCAAKU 10 MEHbIIIeH Mepe Ha HOC U pOT
M0JIb30BATEIIS], OMPENEIISIsl TEM CAMBIM BHYTPEHHEE Fa30BOE€ MPOCTPAHCTBO MACKH, KOT1a
OHa HaJeTa, U OJJHOHATIPABJICHHBIN 3aTBOP, OOECIEUNBAIOIINI COOOIIIEHUE MEXITY
BHYTPEHHUM Ia30BbIM ITPOCTPAHCTBOM MACKU U HAPYKHBIM Fa30BbIM IIPOCTPAHCTBOM.
OpnHoHanpaBJIEHHBIH 3aTBOP MOXKET BKIIIOUATh OCHOBAHUE, IPUKPEIIICHHOE K KOPITYCY
Macku. OCHOBaHHME MOXKET BKJIIOUYATh ITPOEM, Uepe3 KOTOPBIN ra3 MOKET MPOXOIUTh MEKIY
BHYTPEHHUM I'a30BbIM IIPOCTPAHCTBOM MACKHU U BHEIIHUM I'a30BbIM IIPOCTPAHCTBOM.
ITpoem MOkeT ObITh OKPYKEH MOBEPXHOCTHIO YIUIOTHEHMUS, IPOTSHKEHHOM BOKPYT MpoeMa.
CTBOpKa 3aTBOPA MOKET OBITh PACIIONIOKEHA HAJ ITPOEMOM, U MOXKET BKIIIOYATH
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TTOJIBXKHYIO YaCTh U HEIMTOJIBWKHYIO YaCTh, U MEX/Ty HEITOIBM)KHOM YaCThIO U TIOABHKHOM
JacThIO MOXKET pacrojaraTtbes metis. CTBopka 3aTBOpa MOYKET HAXOAUTHCS B 3aKPBITOM
MTOJIO’KEHHMH, B KOTOPOM CTBOPKa 3aTBOpA IPUJIEraeT K MMOBEPXHOCTH YIUIOTHEHUS U
3akpbiBaeT npoeM. CTBOpPKA 3aTBOPaA MOXKET TaK)Ke HAXOJIUTHCS B OTKPBITOM MOJIO0KCHUH, B
KOTOPOM TOJIBU)KHAS YaCTh CTBOPKHU 3aTBOPA OTXOJIUT OT IMTOBEPXHOCTH YIIOTHEHUS, B
pe3yabTaTe Yero ra3 MOXKeT IMPOXOIUTh MEXIy BHYTPEHHUM T'a30BbIM IIPOCTPAHCTBOM
MAacCKH U BHEIITHUM T'a30BbIM MPOCTPaHCTBOM. I1eTIst CTBOPKM 3aTBOpA MOJKET BKITFOUATh
OJTHY WM 00JIee TeTIeBBIX Mpopesel, chOpMUPOBAHHBIX B CTBOPKE 3aTBOPA, U OJIUH WIIH
0oJee mepeeikoB, MTOCPEACTBOM KOTOPBIX IOJBMKHAS YaCTh CTBOPKH 3aTBOpA CBs3aHA C
HETIOIBMKHOM YaCThIO CTBOPKHU 3aTBOpa. Korma cTBopka 3aTBOpa HaXOUTCS B 3aKPHITOM
TTOJIOJKEHUH, TIETJIEBBIC IIPOPE3U PACIIONATAIOTCS CHAPY KM ITOBEPXHOCTU YILJIOTHEHMSI.

B pa3muyHbIX BOIUIOMIEHHUSIX OIMMCAHHBIC BBIIIE JIMIIEBBIE MACKH MOTYT BKIIFOUATh OJIHY
M OoJiee U3 CICIYIONIMX YePT: MeTAEBbIe MIPOPE3U MOT'YT OBITh PACIIOIOKEHBI IO TIPSIMOM
JIMHUM; TIOBEPXHOCTD YIJIOTHEHHUSI MOXKET OBITH TIJIOCKOM MTOBEPXHOCTHIO YINIOTHEHHUS,;
CTBOPKA 3aTBOPA B 3aKPHITOM IOJIOKEHUU MOXKET OBITH IMPHKUMAEMOM TN HE
MIPWKUMAEMOM K TTOBEPXHOCTH YIIOTHEHUS; IOBEPXHOCTD YIIOTHEHUS MOXKET OBITh
YIPYTOil MOBEPXHOCTHIO YIUIOTHEHHUS; KOPITYC MACKH MOXET OBITH (DPUITBTPYIOIITUM
KOPITYCOM MacCKH; OJTHOHAIIPABJICHHBIN 3aTBOP MOXET OBITh BBIIBIXaTEeIbHBIM 3aTBOPOM; U
T.II.

Onpenenenust

TepMUHBI, UCTTOJIB3YEMBIC B HACTOSIIEM OIMCAHUHU, UMEIOT CIICAYIOIIUN CMBICIT:

«OJIMH» (JTAHHOE CJIOBO MOJKET IO IPa3yMeBaThCs), «IaHHBIN», «I10 MEHBIIIEH Mepe OaUH»
U «OJIMH WK OoJiee» - MIOHSATHS B3auMo3aMeHseMble. Tak, HalmpuMep, «OaHOHAITPaBICHHbBIN
3aTBOP, BKJIIOUAIOLIWHA quadparMy», MOXKET BKIIIOYATh OJHY WK OoJiee nuadparm;

«U/WIi» O3HAYAET OJIMH WIIM BCE U3 TIEPEUUCIIIEMBIX 3JIEMEHTOB, WIIM COUYEeTAHUE JTFOOBIX
JIBYX WM 00Jiee U3 IMepEeUNCIICHHBIX 3JIEMEHTOB;

«K03(h(HUIMEHT KOHCOJIBHOTO U3ru0a» 03Ha4YaeT OTHOIIIEHUE BEJIMYMHBI U3ruda K JIJTHHE
KOHCOJIU M YIIOTPEOIISIETCS B CBSI3U C IIPOLEAYPON MCITBITAHUS HA KOHCOJIBHBIN M3THO,
OIIMCAHHOM JaJee;

«YUCTBIN BO3IyX» O3HAYAET MOPIUIO BO3IyXa WM KUCTIOPOAA, KOTOPhIe ObLIH
OT(UIBTPOBAHBI IS YAAJICHUS U3 HUX 3aTPS3HUTENIEH, Wi 00paboTaHbl MHBIM 00pa3oM,
4TOOBI OHU OBLIM O€30HAaCHBI IS JLIXaHUST,

«3aKPBITOE MOJIOKEHUE» 03HAYAET IMOJIOKEHHE, B KOTOPOM CTBOPKA 3aTBOPA HAXOJUTCS B
MTOJTHOM KOHTAKTe C MTOBEPXHOCTHIO YIUIOTHEHMS,

«3arps3HUTENIM» O3HAUYAeT YaCTHIBI W/UITM TIPOYHE BEIIECTBA, KOTOPBIE B CYIITHOCTH
MOTYT He SIBJIATHCS YaCTHIAMHU (HAITpUMeEp, OPTraHUYECKUE MTaphl U ITPOYKE), HO MOTYT
HaXOJUTHCS B BO3yXe BO B3BEIICHHOM COCTOSIHUM;

«BBIJIBIXaEMBII BO3IYX» O3HAYAET BO3AYX, BBIIBIXACMbIi JIMIOM, HOCSIIIMM
(GUITBTPYIOLIYIO MACKY;

«BBIJIBIXaEMBI TOTOK» O3HAYAET IMOTOK BO3/IyXa, IMPOIIEAIIET0 Yepe3 YCThe
BBIJIBIXaTEIIbHOTO 3aTBOPA BO BpeMs IbIXaHUS;

«BBIABIXaTEIIbHBINM 3aTBOP» O3HAYAET 3aTBOP, KOTOPBIN OTKPBIBACTCS, ITO3BOJISAS ra3y
BBIXOJIUTh U3 BHYTPEHHETO Ta30BOTO MPOCTPAHCTBA JIMIIEBOM MACKH;

«BHEIIIHEE Ta30BOE MPOCTPAHCTBO» O3HAYAET aTMOC(PEPHOE ra30BOe MPOCTPAHCTBO, B
KOTOPOE BBIXOAMT BBIIBIXa€MBIN a3, MPON/IS Uepe3 BhIAbIXaTeJIbHBIN 3aTBOP M 32 €T0
TIpeeIbI;

«JIMIeBasi Macka» O03Ha4aeT YCTPOUCTBO, MMOKPHIBAIOIIEE IO MEHbIIIEH Mepe HOC U POT
MOJIB30BATEIS (BKIIIOUACT JIMIEBBIE TTOJTyMACKH, TTOJIHOJIMIIEBBIE MACKU U KOJIMAKH), U
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KOTOPOE MOKET 00eCeurBaTh IMOJIb30BATENS YACTHIM BO3IYXOM 3a CUET (PHUIIbTpALUU
BO3/1yXa UJIM MHOTO CII0CO0A OYUCTKHU BO3/AYXa;

«CTBOPKA 3aTBOPa» O3HAYAET IJIEMEHT, KOTOPBIM MOKET Cru0AThCs UM U3TUOATHCS TTPU
MPWIOKEHUU K HEMY CUJIBI CO CTOPOHBI JIBUJKYIIErOCS Ta3a; U B CJIy4ae BbIIBIXATEIbHOTO
3aTBOPA ABMXKYIIUMCS T'a30M SIBJISIETCS BBIIBIXAEMbIH IOTOK, a B CJIy4ae BJAbIXaTeJIbHOTO
3aTBOPA ABUXKYIIUMCS I'a30M SIBJISIETCS BABIXA€MbIi IOTOK;

«MOJIyJIb THOKOCTH» O3HAYAaEeT OTHOIIEHUE HATIPSIKEHUS MaTepUaia K ero pacTshKEHUIO
MIpY IPUJIOKEHUHU K MaTepUaly Harpy3Ku, IeACTBYIOIIeN Ha U3THU0;

«BJBIXAEMBII OTOK» O3HAYAET MOTOK BO3/1yXa, IPOXOASLIErO Yepe3 YCThE
BIIBIXaTEJIbHOTO 3aTBOPA BO BPEMSI BIbIXAHUS;

«BJBIXATEIbHBIN 3aTBOP» O3HAUYAET 3aTBOP, KOTOPBII OTKPBIBAETCS, IO3BOJISIS ra3y
BXOJUTHh BO BHYTPEHHEE r'a30BOE MPOCTPAHCTBO (PUIIHTPYIOIIEH JIULEBON MACKH;

«BHYTPEHHEE ra30BOE MPOCTPAHCTBO» O3HAYAET MPOCTPAHCTBO MEXAY KOPITYCOM MAaCKH
Y JIMLOM Y€JIOBEKA;

«KOPILyC MAaCKW» O3HAYAET CTPYKTYPY, IPWIETAIOLIYIO IO MEHbIIEH MEPE K HOCY U PTY
YEJIOBEKA Y OMPEIENSIONIYI0 TPAHUIY pa3aeiia MeKAy BHYTPEHHUM MTPOCTPAHCTBOM I'a30BOM
MAacCKH U BHEIITHUM T'a30BbIM IPOCTPAHCTBOM;

«MOAYJIb YIPYTrOCTH» O3HAYAET OTHOIIECHHWE HAMIPSHKEHUS] MaTEpUajla K €ro pacTsSKEHUIO
Ha JIMHEMHOM y4aCTKe KPUBOW 3aBUCUMOCTH HAMIPSIKEHUSI OT PACTSIKEHUS, TTOJIy4aeMOoi
IIyTEM IPUIIOKEHUSI HATPY3KHU K UCIIBITBIBAEMOMY 0Opasly B OCEBOM HANPABJIEHUU U
OJTHOBPEMEHHOM M3MEPEHUH HATPY3KH U 1eopMalii Ha CIIEHUAIBHOM ITPUOOpe st
WCIBITAHUS MAaTEPUAJIOB HA PACTSIKEHUE;

«MOHOCJION» - B OTHOLIEHUU CTBOPOK 3aTBOPOB O3HAYAET, UTO CTPYKTYpPa CTBOPKH IO
CBOEMY COCTAaBY B LIEJIOM SIBJISIETCSI OTHOPOJIHOIM 1O ee 00beMy, TO €CTh, YTO CTBOPKA
3aTBOpA HE BKIIIOYAET JBA WIM OOJIee CII0sI, UMEIOIIMX Pa3IMYHbIe (PU3MUECKUE CBOMCTBA;

«YaCTHUILbI» O3HAYAET JIFOOBIE KUIKUE U/WUIU TBEPbIE BELIECTBA, KOTOPbIE MOT'YT
HaXOJUTHCS B BO3yXe BO B3BEILIEHHOM COCTOSIHUM, HAIIPUMED, IAaTOT€HbI, OAKTEPUH,
BUPYCBI, CIIU3b, CIIIOHA, KPOBb U IIPOYME;

«MPEAMOYTUTENBHBIN» U «IIPEANOYTUTETILHO» OTHOCUTCS K BOTUIOIIEHUSIM U300 PETeHUS,
KOTOPBIE ITPY ONPEIETIEHHBIX OOCTOSATEIbCTBAX MOTYT JaBaTh O PE/IEICHHbIE
MPEUMYILECTBA (IIPU ITOM JIPYyrye BOILJIOUIEHUS TAKKE MOTYT OBbITh MIPEAIIOYTUTEIbHBIMH,
IIpY TeX KE UM IPYTUX OOCTOSITENbCTBAX, U YIIOMUHAHKUE OJHOTO UK OoJiee
MIPEAIIOYTUTENIBHBIX BOIUIOIIEHUI HE O3HAYAET, YTO IIPOYME BOTUIOLIEHUS HE SABIISIOTCS
MOJIE3HBIMHU, U HE UMEET LIEJIbI0 UCKIIIOUEHHUE MTPOUUX BOIUIOIIEHUN U3 MacliTabda JaHHOTO
HU300peTeHus);

«yTPYTUii» 03HAYAeT CIOCOOHBIN BOCCTAHABIMBATHCS MOCIE NehOpMaIMY, BBI3BAHHOM
crubarone CUIon, U UMEIOIIMI MOYJIb YIIPYTrOoCTH MeHee ueM nmpumepHo 15 Mlla;

«KECTKHI», UCTIOJIb3YEMBIN ISl OITUCAHUS IIOBEPXHOCTH YIUIOTHEHUS, O3HAYAET
MOBEPXHOCTh YIJIOTHEHUSI, UMEIOIIYI0 TBepoCcTh 0oJiee ueM 0.02 I'Tla;

«IIOBEPXHOCTH YIUIOTHEHHUS» O3HAYAET ITOBEPXHOCTh, KOTOPAsl HAXOAUTCS B KOHTAKTE C
rMOKOM CTBOPKOM, KOT/1a 3aTBOP HAXOJUTCS B 3aKPHITOM IMOJI0KEHUHU;

«KECTKUMN», UJTU «KECTKOCTb» O3HAYAET CIOCOOHOCTH CTBOPKH COMPOTUBIISITHCS U3THOY
110J1 COOCTBEHHBIM BECOM TP YAEP)KAHUU €€ B TOPU3OHTAIILHOM IOJIOKEHUH KaK KOHCOJIb,
He Oylyuu NOAIePKUBAEMOI TPOUYMMHU 3JIEMEHTAMU. boJee xecTkasi CTBOpKa He Crudaercs
TaK JIETKO O]l COOCTBEHHBIM BECOM, KaK MEHEE KeCTKasi CTBOPKaA;

«OJTHOHAITPABJIEHHBIN Ta30BbIA 3aTBOP» 03HAYAET 3aTBOP, KOTOPBIM MIO3BOJIAET ra3y
MPOXOJUTh Yepe3 HErO B OJTHOM HAIPABIIEHUM U HE TTO3BOJIIET MPOXOIUTh B IPYTrOM
HAIPABJICHUH;
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«HE ITPUKUMAEMBbIi», UCIIOJIb3YEMBIN B OTHOLLIEHUU CTBOPKHU 3aTBOPA, O3HAYAET, YTO
CTBOpKAa HE MPHUKUMAETCH K IIOBEPXHOCTU YINIOTHEHHUS 34 CUET IIPUIIOKEHHON K HER KaKOM-
MO0 MEXaHUUECKOW CUJIbI UJIM BHYTPEHHEr0 HAMPSDKEHUS B THOKOM CTBOPKE.

[TpuBeneHHOE BbIlIE KPATKOE OMUCAHUE U300PETEHUS HE UMEET LEIbIO0 OMUCAThH KAXKI0e
BOILIOIIIEHUE HACTOSAIIEr0 u306pereHus. boiee moaHoe moHMMaHKE U300PETEHUS MOXKET
OBITH MOJIyUYEHO U3 HUXKECIEIYIOLIEr0 MOAPOOHOTO OMUCAHUS U300PETEHUS B COUETAHUU C
MpuIaraeMbIMU YepTEeKaMU U HOPMYJIOi U300peTEHUSI.

Kpatkoe onucanue ueprexei

CyurHocTh u306peTeHus Oyner 0osiee MOHITHA U3 HIKECTIEAYIOIEro MOAPOOHOr O
OTMCAHUS PA3TUYHBIX BOIUIOIIEHUN U300PETEHUSI B COUETAHUHU C ITPUJIATAEMbBIMU YePTEKAMU.

@ur.1. Bua cBepxy npumepa JMieBor Macku 10 B COOTBETCTBUM C HACTOSIIIIMM
U300pEeTEHUEM.

®ur.2. YBeIMYeHHbI aKCOHOMETPUUYECKUN BUJT OJHOTO U3 BOILIOIICHUIM
OJIHOHAIIPABIIEHHOT' O 3aTBOPA B COOTBETCTBUM C HACTOSIIIIUM U300PETEHUEM.

@®ur.3. YBeIMYeHHbI aKCOHOMETPUUYECKUN BUJI OCHOBAHUSI OHOHAIIPABIEHHOTO
3aTBOPA, U300paKEHHOTO Ha (PUT.2, CO CHATOM KPBIIIKON U quadparMont (s Tydiien
BUJIMMOCTH OCHOBAHHUS).

®ur.4. YBeIMYeHHbI aKCOHOMETPUUYECKUN BUJT OCHOBAHUSI OJHOHAIIPABIEHHOTO
3aTBOpPA, M300pakeHHOTr'0 Ha (hUr.2, CO CHATOM KPBIIIKOMN JJIS JIYUIIeH BUTUMOCTH
madparMbl Ha OCHOBAHHWH; ITPU 3TOM CTBOPKH 3aTBOPA HAXOASITCS B 3aKPBITOM ITOJIOKEHUH.

Dur.5. YBenIMueHHbI aKCOHOMETPUUECKUI BUII OCHOBAHUS OJIHOHAITPABIEHHOTO
3aTBOpPA, M300pakeHHOT0 Ha (hUr.2, CO CHATOM KPBIIIKOMN JJIS JIYUIIeH BUIUMOCTH
madparMbl HA OCHOBAHUU; IIPU 3TOM CTBOPKHU 3aTBOPA HAXOASATCS B OTKPBITOM IMOJIOKEHUH.

@®ur.6. AKCOHOMETPUUYECKUI BUJT KPBILIKK OJTHOHAMPABIEHHOTO 3aTBODA,
M300pakeHHOT0 Ha (hUr.2, eCIIM CMOTPETh C HU)KHEN CTOPOHBI 3aTBOPA.

@ur.7. YBeIMYeHHOE YACTUYHOE MONIEPEUHOE CEUYEHUE 3aTBOPA, U300 PaAKEHHOTO Ha
¢wur.2-6, mo mrockoctH 7-7 (¢ur.2); Tpu 3TOM CTBOPKH 3aTBOPA HAXOIATCS B 3aKPBITOM
I1OJIOKEHUU.

@®ur.8. YBenMueHHOe YaCTUIHOE MOTIEPEUHOe CEYEHUE 3aTBOPA, U300 PAKEHHOTO Ha
¢wur.2-6, mo mrockoctH 7-7 (¢ur.2); Tpu 3TOM CTBOPKH 3aTBOPA HAXOIATCS B OTKPHITOM
I1OJIOKEHUU.

®ur.9A. Bua o1HOTO U3 BOILIOIIEHNH CTBOPKH 3aTBOpa B quadparme.

®ur.9B. IlonepeuHoe ceueHue IMHUUA HAAPE3A, KOTOPAsI MOXKET ObITh UCIIOJIL30BaHA B
TIeTJIE CTBOPKHM 3aTBOPA.

@®ur.10. Bug BortonieHus tuadparMbpl coO CTBOPKaMHU 3aTBOPA, UMEIOIIUMHU Pa3TMUHY IO
(dbopMy U OpUEHTUPOBAHHBIMU B PA3IMYHBIX HAIPABIICHUSIX.

@ur.11. ITonepeyHoe ceueHUe NPUKMMAEMON CTBOPKHU 3aTBOPA U KPUBOJIMHEHHOM
IMOBEPXHOCTH YIUIOTHEHHUS, HA KOTOPYIO CAZAUTCS IIpUKATasi CTBOPKA 3aTBOPA.

®ur.12. [TonepedyHoe ceueHUe BOIUIOIIEHMS, B KOTOPOM OCHOBAHME SIBJISIETCS
KPUBOJIMHEHHBIM, A TUIOCKHUE TIOBEPXHOCTH YIUIOTHEHHUS PACIIONIOKEHBI B PA3IIMUHBIX
IJTOCKOCTSIX.

®ur.13. YacTUUHbBINM AKCOHOMETPUUECKUI BU]T AJIbTEPHATUBHOTO BOILIOLLIEHUSI
OJIHOHAIIPABIIEHHOT' O 3aTBOPA B COOTBETCTBUM C HACTOSIIIIUM U300PETEHUEM.

IToapoGHOe onucanue n300peTeHus

B HukecnenyronemM nogpoOHOM OMMCAHWU PA3IMYHBIX BOILIOLIEHUI HACTOAILETO
U300pEeTeHUs IEIaI0TCs CChbUIKM Ha COMPOBOXK/IAIOIIME €r0 YEPTEKHU, KOTOPBIE COCTABIISIIOT
4aCTh JAHHOTO OMMCAHUS U HA KOTOPBIX B KAUECTBE WIITIOCTPALMI TOKA3aHO HECKOJIbKO
KOHKPETHBIX BOIUIOLIEHUI n300peTeHus. CreayeT MOHUMATh, YTO MPEANoIaraloTcs U
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Jpyrye BOIIOUIEHUS] U300 PETEHUs, KOTOPbIE MOTYT OBITh BBIIIOJIHEHBI 0€3 OTCTYIJIEHUSI OT
Ha3HAYEHUSI WM UAEU HACTOSIIErO U300pETEHUSI.

XOT# ULEBbIE MACKU U UCTIOJIb3YEMBIE B HUX OJHOHAITPABJICHHBIE 3aTBOPHI,
MPECTABICHHbIE B JAHHOM ONMUCAHWU, TPUMEHSIIOTCS [IJI YIIPABJICHUS IBUKEHUEM BO3AYXa,
JIMLIEBBIE MACKU M OJTHOHAIIPABIIEHHBIE 3aTBOPbI MOT'YT UCIIOJIb30BATHCS U JJIs1 IPYTUX Fa30B,
OTJIMYHBIX OT Bo3Ayxa. OIHAKO U151 IPOCTOTHI B HACTOSIIEM OMMCAHUM ITPUMEPBI
BOILIOIIEHUI U300 peTeHus Oy1yT OMUCHIBATHCS B KOHTEKCTE pabOThI B BO3IYIIIHOM Cpeie.

Ha ¢wur.1 npeacrasieH nmpumep JMIeBoi mojaymMacku 10, K KOTOPOil MOKET OTHOCUTHCS
Hacrosiiee uzooperenue. Jlunenast macka 10 umeeT yareodpasHbiii Kopayc 12 Macku, K
KOTOPOMY MPUKPEIJIEH OJTHOHAIMPaBIeHHbIN 3aTBOP 20. 3aTBOP MOXKET OBITh MPUKPEILIICH K
Koprycy 12 Macku JIFOOBIM MOAXOSAIIUM CIOCOOOM, BKJIIOUAs, HAIPUMED, TEXHOJIOT UM,
onucanHble B mateHTe CILA 6125849 (Williams ¢ coaBTopamu), uiau 8 WO 01/28634 (Curran
C COABTOPAMH).

OnHoHanpaBJIeHHbIE 3aTBOPBI B COOTBETCTBUMU C HACTOSIIUM U300 pETEHUEM
00ecreunBaOT BO3MOXKHOCTD YIIPABJICHUS] TOTOKAMU T'a3a, BXOSIIEr0 U BBIXOISIIETO U3
BHYTPEHHET O ra30BOr0 MPOCTPAHCTBA JIMLEBOM Macku 10, HAAETON MOJIb30BATENIEM Ha HOC U
poT. OHOHATIPABIIEHHBIE 3aTBOPbI, P€Yb O KOTOPBIX UAET B HACTOSIIEM OMUCAHUH,
MOIPA3yMEBAIOTCS MPEXK/IE BCErO KAK BBIABIXATEIIbHBIE 3aTBOPHI, U TEM HE MEHEE CIIEIyEeT
MMOHUMATh, YTO TAKHUE K€ CTPYKTYPHBIE JIEMEHTHI MOT'YT UCIIOJIb30BATHCS KAK
BbIXaTeNIbHbIE 3aTBOPHI. 3aTBOP 20, €CTIM OH UCIIOJb3yeTCs KaK BbIABIXAaTEIbHBIN 3aTBOD,
MIPEAIIOYTUTENIBHO TOJDKEH OTKPBIBATHCS B OTBET HA BO3PACTAIOLIEE IABIICHUE BHYTPU
MAacCKH (TO €CTh BO BHYTPEHHEM I'a30BOM MIPOCTPAHCTBE), U JAHHBIA POCT JABJICHUS
MIPOUCXOAUT P BBIJIOXE BO3AyXa MMOJIb30BATENEM. BoiabIXaTenbHblil 3aTBOP 20
MPEIINOYTUTENIBHO JTOJIKEH OCTABATHCS 3aKPBITHIM BO BPEMSI BIOXOB U IPH 33ICPKKE
IbpIxaHus. 3aTBop 20, eclii OH UCIIOJIb3YeTCs KAaK BIBIXaTENbHbIN 3aTBOP, IPEANOUTUTEIBHO
JIOJDKEH OTKPBIBATHCA, KOT /A MOJIb30BATEND BABIXAET BO3AYX (CO34aBasi HU3KOE JaBJICHUE
BO BHYTPEHHEM I'a30BOM IIPOCTPAHCTBE). BapixarenbHsiid 3aTBOP 20 MPEAIIOUYTUTEIIBHO
JIOJIKEH OCTABATHCS 3AKPBITHIM BO BPEMS BBIIOXOB U IIPU 3aICPKKE IbIXaHUS.

OnHo u3 BomtonieHui 3aTBopa 20 macku 10 60j1ee moapoOHO nmoka3aHo Ha ¢ur 2-4.
®ur.2 nmpeacTaBisieT cOO0M yBeTMYEHHbIM aKCOHOMETPUYECKUN BUJT OJHOHAITPABIEHHOTO
3aTBOpa 20, CHATOTO ¢ MAacku 10, KOTOpbIN BKIOYaeT OCHOBAaHUE 30, HEMOABUKHYIO
mradparmy 40 u KpeIky 50, TpUKperuieHHy o K ocHoBaHuIo 30. dur.3 mpeacTapisieT coookn
YBEJIMYEHHBIA aKCOHOMETPUUECKUI BUII OCHOBaHUA 30 OTHOHAITPABIEHHOT O 3aTBOpa 20 ¢
mradparmoit 40 1 CHATOM KpbIlKoit 50, 4ToOBI Tyulne Obia BUaHA auadgparma 40 u
CBSI3AHHBIE C HEW CTBOPKHU 42 3aTBOPA, PACIIOIOKEHHBIE MEX/1y OCHOBaHUEM 30 u
kpoitkoit 50 3aTBopa 20. OcHoBaHue 30 u Kpbika 50 MPeAnoYTUTEILHO TOJDKHBI OBITh
W3TrOTOBJIEHBI U3 OTHOCUTENIBHO JIETKOM MJIACTMACCHI, M MTPEANOYTUTENIBHO MOTYT OBbITh
copMOBaHBI B BUIE €IMHOM CTPYKTYPBI KOPITyca 3aTBOPA.

OcnoBanue 30 3aTBopa 20 BKJIIOYAET TPU IMpoeMa 32 B TOBEPXHOCTH 38, yepe3 KOTOPYIO
MIPOXOJUT BO3YyX MEXKIYy BHYTPEHHUM I'a30BbIM IIPOCTPAHCTBOM, OIIPENEIIIEMbIM
Mackoi 10, ¥ BHEIIHUM Ta30BbIM MPOCTPaHCTBOM. [10BEpXHOCTD 38 MpeanouYTUTEIBHO
MOXET OBITh OKpY>KeHa 000 K0oM 39, TaKUM 00pa3oM, UYTO MOBEPXHOCTH 38 BMeCTe C
00oaKoM 39 00pa3yroT yriayOJieHue, B KOTOPOM paciiojiaraercs nuadgparmMa (CMOTpH HUXKeE).
Tpu npoema 32 npeanoYTUTENBHO SBIISIIOTCS Pa3AelIbHBIMU IPYT OT ApPYyra, XOTs CaMo
ocHoBaHMe 30 MOXKET ObITh PACIIOI0KEHO HAJ €IMHBIM IIPOEMOM (HE MOKa3aH), KOTOPBIH
BBITNIOJIHEH B KopItyce 12 Macku. B kauecTBe albTEpHATUBBI KOPITYC 12 MACKU MOXKET
BKJIIOUATh OTJIEIbHBIE TPOEMbI, COOTBETCTBYIOIIME TpoeMaM 32, chopMUPOBAHHBIM B
ocHoBaHuu 30. M1 XOTs 3TO HE MOKAa3aHO B BOIUIOIICHUH, U300paKeHHOM Ha ¢ur.3,
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MpoeMbl 32 MOTYT JOIOJIHUTENIbHO BKIIOUATh OAUH UM 00Jiee KpeCTOOOPa3HBIX 3JIEMEHTOB,
MPEeIHA3HAYECHHBIX U1l IPUIAHUS KECTKOCTH IIPOEMY, IPENOTBPALLEHHUS IIPOXOKIACHHUS
CTBOPKHM 3aTBOpaA YEPe3 MPOEM U IMPOUMX LETIEH.

XoTs u300pakeHHbIN 3aTBOP 20 BKIIIOYAET TPU CTBOPKU 42 3aTBOPA U COOTBETCTBYIOIIIME
MpoeMbl 32, He0OX0IMMO TOHUMATh, YTO AMadparmMa OJHOHAMPABIEHHOTO 3aTBOPA B
COOTBETCTBUM C HACTOSIIIUM U300PETEHUEM, BKITIOUAIOIIEro ¢hOpMUPOBAHHbBIE B Hel
MHOTOYUCIIEHHBIE CTBOPKM 3aTBOPA, MOKET BKJIIOUATh BCETO JIMIIb JBE CTBOPKH 3aTBOPA,
WIIA YEeThIpe WM O0Jjiee CTBOPOK 3aTBOPA, U M300pakeHHbIN 3aTBOP 20 ¢ TpeMs
CTBOPKaMHU 42 SBJISETCS BCErO JIMIIb OJHUM U3 MPUMEPOB BOILIOLIEHUNA HACTOSILETO
n300peTeHusl. B HEKOTOPBIX BOIUIOIICHUSIX HACTOSIIIETO U300PETEHUS 3aTBOPHI MOTYT
BKJIIOUATh J[BE WK OoJiee pa3aenbHble Auadparmel. Kaxapii uz mpoemosn 32
MPEANOYTUTENIBHO TOJIKEH OBITh OKPYXKEH OTAETbHOMN MOBEPXHOCTHIO 34 YIJIOTHEHUS,
OKpYy>Karorie mepumerp npoema 32. IToBepxHOCTh 34 yIIJIOTHEHUST 0OeCreUnMBaeT
MIOBEPXHOCTh, K KOTOPOW IIJIOTHO MPUMBIKAET CTBOPKA 3aTBOPA, KaK OYAET OMUCAHO JaJiee,
ocHoBaHue 30 NPeANOUYTUTENIBHO JOJKHO TaKXke BKII0YaTh yIiryosieHue 36, okpyskaroliee
MOBEPXHOCTh 34 YIIJIOTHEHUS U CUJIALLIEE HUKE OKPYIKAIOIIEH TOBEPXHOCTH 38
ocHoBanus 30. Kax st mpoem 32 ¥ ero moBEpXHOCTh 34 YINIOTHEHUS MOTYT UMETh
MIPAKTUUYECKH JIIOO0YI0 (hOpMYy, €Cli CMOTpPETh criepenu (kak Ha ¢wur.3). Tak, Hampumep,
MOBEPXHOCTh 34 YIUTIOTHEHUS U TTPoeM 32 MOTYT OBbITh KBaAPATHBIMU, TPSIMOYTOJTbHBIMU,
KPYIJIBIMM, JUIMIITUYECKUMU U T.J. Popma noBepXHOCTH 34 yIIIIOTHEHUSI HE 00S3aTEIbHO
JIOJDKHA COOTBETCTBOBATH (hopMe mpoeMa 32, u HaooopoT. Tak, HanpuMmep, mpoem 32
MOXET OBITh KBaJAPATHBIM, A IOBEPXHOCTH 34 YINIOTHEHUS] MOXET ObITh Kpyriion. OgHako
MPEANOYTUTENILHO, YTOOBI TOBEPXHOCTH 34 YINIOTHEHUS U TPOEMBI 32 UMENH B LIETIOM
MPSIMOYTOJIbHOE MOIMEPEYHOE CEUEHUE, €CIIM CMOTPETh MTPOTUB HAIIPABJIEHUS ITOTOKA rasa.

Kak moka3zano Ha ¢ur.4 u 5, HeroaBwxkHas quadparma 40 BKkirrogaeT Habop
cOpMHUPOBAHHBIX B HEM OTAETBHBIX CTBOPOK 42 3aTBOPA, TAK YTO HAJ KAXKIBIM U3
npoeMoB 32 B ocHoBaHuM 30 pacrioyiaraercsi o oJHoM cTBOpKe 42 3aTBopa. Kaxxnas us
CTBOPOK 42 3aTBOpa BKIIIOYAET CBOOOIHBIN Kpaii 44, chOpMUPOBAHHBIN 11O BCEH TOJIIUHE
madparmel 40. B mokazaHHOM BOILUIOIIEHUU CBOOOIHBIN Kpal 44 ornpeaesnseTcs rpaHuuHON
npopesbio 45, chopmupoBanHoit B tuadparme 40. Kaxxmas u3 ctBopok 42 3aTBopa
BKJIIOYAET TAKKe METII0 46, pacloIOKEHHYIO HAITIPOTUB CBOOOAHOTO Kpas 44. MOKHO
CKa3aTh, YTO METJIS pacnoyiokeHa B oonactu quadgparmsl 40, B KOTOPOI CTBOpKaA 42
3aTBOpA MPUKPEILISIETCS K OCTAIIbHOM YacT auadparmer 40.

B HexoTopsIx BorutomnieHUsX quadparma 40 MoxeT ObITh OOJbIle CHOPMUPOBAHHBIX B
Hel CTBOPOK 42 3aTBOpa, Kak Moka3aHo Ha ¢ur.4. B vacTHOCTH, CTBOPKU 42 3aTBOpa MOTYT
BKJIIOUATh CBOOOIHBIE Kpasi 44, HAITPOTUB KOTOPBIX PACIOI0KEeHBI Kpas 43 muadparmsr 40.
JIOTIOJIHUTENBHO CIEAYET 3aMETUTh, UTO TPAaHUYHAS NPOpPe3b 45 (KOTOpask B TOKaA3aHHOM
BOILUTOIIEHUM OTIpeesisieT CBOOOHbIE Kpasi 44 CTBOPOK 42 3aTBOpA U PACHOI0KEHHbIE
HaIpOTUB HUX Kpas 43 muadparmel 40) MOKET UMETH JTIOOYIO MOIXOSINYIO UPHUHY. Tak,
HAIIpUMeEpP, B HEKOTOPBIX BOIUIOLICHUSIX T'PAHUYHAS ITPOPE3b 45 MOXKET NPAKTUUECKU HE
UMETH LIIUPUHBI, B TO BpeMS KaK B APYTMX BOIUIOIIEHUSX TPAHUYHAS TPOPE3b MOKET OBITh
chOpMUPOBAHON UMEIOIIIEH ITMPUHY, 3HAUUTETLHO OOJIBIIYIO ITUPUHBI IPOPE3HU,
n300pakeHHOM Ha Qur.4.

Ha ¢ur.4 kaxxnas u3 cTBOpok 42 3aTBOpa IMoKa3aHa B 3aKPBITOM ITOJIOKEHUH, B KOTOPOM
CTBOpKA 42 3aTBOPA HAXOJMUTCS B KOHTAKTE C TOBEPXHOCTHIO 34 YIIJIOTHEHUS IO IEPUMETPY
cooTBeTcTBYIOIIEro mpoeMa 32. C 3Tol TOUYKU 3peHUs] CTBOPKHU 42 3aTBOpa (onpenesseMble
CBOOOJHBIMU KpasiMu 44 U NIeTIIMU 46) NPEATOYTUTENBHO JOJKHBI OBITh 0OJIbIIIE, YEM
MOBEPXHOCTH 34 YIUIOTHEHUS, IPOTSKEHHBIE 10 IEPUMETPY KaxA0ro u3 npoemos 32. Ha
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¢dur.5 cTBOpkM 42 3aTBOpA MOKA3aHBI B OTKPBITOM ITOJIOKEHUU. B OTKPBITOM TTOJI0KESHHUHU 110
MEHBIIIEH MEpe YacTh KaXI0i U3 CTBOPOK 42 3aTBOpa (BKIt0Uasi CBOOOIHBIE Kpast 44)
OTXOJHUT OT IOBEPXHOCTHU 34 YINIOTHEHUS TAK, UTO Yepe3 NPOEMBI 32 U YEPE3 3a30Pbl MEKIY
CTBOpKaM 42 3aTBOpA U NMOBEPXHOCTSIMU 34 YIJIIOTHEHUSI MOXKET MPOXOIUTh BO3AYX U3
BHYTPEHHETO ra30BOr0 MPOCTPAHCTBA MACKU BO BHEIIIHEE I'A30BOE MPOCTPAHCTBO.
[IpenmnoutuTenbHO, YTOOBI KOTAA CTBOPKU 42 3aTBOPA HAXOASTCS B OTKPBITOM IMOJIOKEHUH,
10 MEHBIIIENH MEpe YACTh KAXKI0W U3 CTBOPOK 42 3aTBOPA, C OAHON CTOPOHBI METEIb 46,
HaxoJIWIach B KOHTAaKTe ¢ ocHoBaHUeM 30.

C npyroii CTOpOHBI, CTBOPKU 42 3aTBOPA MOTYT OBITh OXapaKTEPU30BAHBI KAK UMEIOIIINE
HEMOJIBUXHYIO YaCTh U MOJBUXHYIO YaCTh, U IIPU 3TOM IIPU pabOTE 3aTBOPA HEMOABUKHAS
4acThb CTBOPKHU 42 3aTBOpa ocTaercs 3a(pUKCUPOBAHHOM, UIIM HEMOIBUKHON OTHOCUTEIIBHO
ocHoBaHus 30, a MOABUXKHAS YACTh JBUKETCS, I03BOJISISI BO3AYXY MIPOXOJUTH YEPE3 3aTBOP.
ITo meHbIIEl Mepe B HEKOTOPBIX BOIUIOIIEHUSIX METIISI 46 MOXKET OBITh PACIIONIOKEHA T10
MEHBIIEH MEpPEe NPAKTUUECKU B MECTE, OTAEIISIOIIEM HENTOABUKHYIO YaCTh CTBOPKHM 42
3aTBOPA OT MOJBUKHOM 4aCTHU CTBOPKH 42 3aTBOpA.

IToBepxHOCTH 34 YIUIOTHEHHUSI, KOHTAKTUPYIOIas CO CTBOPKOM 42 3aTBOpA,
MPEANOYTUTENIHHO TOJIKHA UMETh MPAKTUYECKH PABHOMEPHO TJIa/IKyI0 GOopMy s
o0ecIiedeHus! XOPOIIEeTro YIUIOTHEHUSI MEX/1y TOBEPXHOCTHIO 34 YIJIOTHEHUS U CTBOPKOI 42
3aTBOpa. [ToBepXHOCTD 34 yIJIOTHEHUS MPEANIOUYTUTENIBHO JOIKHA JIEKATh B OJTHOMU
IJIOCKOCTH C OCTAJIbHOM YaCThIO IOBEPXHOCTU 38 OCHOBAHMS, OKPYXKAIOLIEH ITOBEPXHOCTH
yrtotTHeHus 34. [ToBepxHOCTh 34 yIJIOTHEHUS IPEANOYTUTEILHO JOJKHA UMETh
JIOCTATOYHO OOJIBIIYIO IIUPUHY TSl 0OeCIeUeHUsl XOPOIIIero YINIOTHEHUS CO CTBOPKOIL 42
3aTBOPA, HO HE OBITh Upe3MEePHO OOJIBIIION 11 BOSHUKHOBEHUSI CUJT, TPUKJIEUBAIOIINX
CTBOPKY, BbI3BAHHBIX, HAIIPUMEDP, KOHAEHCALMEN BJIary WIM MOMAJaHUEM CIIOHBI, B
pe3yJIbTaTe Yero OTKPBITUE CTBOPKU 42 3HAUUTEIILHO 3aTpyaHsaeTcsa. HekoTopsie
MOTEHIMATBHO MOAXO/ISIINE TeOMeTpUIecKue (POPMBI TOBEPXHOCTU YINIOTHEHUSI OTUCAHBI B
nateHTax CIIIA 5509436 u 5325892 (Japuntich ¢ coaBTopamm).

OnucehiBasi CTBOPKHU 42 3aTBOPA, MOKHO CKa3aTh, UYTO I'PAHUYHBIE Tpope3u 45 (1
COOTBETCTBYIOIIIME CBOOOIHBIE Kpasi 44 CTBOPOK 42 3aTBOPa) UMEIOT MEPBBIN KOHEI| U
BTOPOM KOHEL, a NeTJIM 46 HAXOAATCA MEXKy EPBBIMU KOHLIAMU U BTOPBIMU KOHLIAMHU
TPaHUYHBIX MTpopesert 45 (U COOTBETCTBYIONIMX CBOOOAHBIX KpaeB 44). MOKHO Takke
CKa3aTh, YTO I'PAaHUYHBIE TPOpe3u 45 (M COOTBETCTBYIOIINE CBOOOIHBIE Kpasi 44 CTBOPOK 42
3aTBOPA) SIBIAIOTCS IPOTSHKEHHBIMU B JIByX U3MEPEHUSIX YEPE3 OCHOBHBIE IIOBEPXHOCTH
mradparmel 40. [ToaToMy rpaHudHbIe TTpope3n 45 (M COOTBETCTBYIOIIME CBOOOTHEIE Kpast 44
CTBOPOK 42 3aTBOPA) COBMECTHO C METIISIMU 46 orpeesstioT GopMy CTBOPOK 42 3aTBopa. U
XOTS 3TO HE SIBJSIETCS 00513aTENbHBIM, HETIU 46 MOTYT BKJIIOUATH METIIEBbIE TPOpeE3u 47,
MPOTSKEHHBIE BJIOJIb 3 THUX CTOPOH CTBOPOK 42 3aTBOpa. Ilernesbie nmpopesu 47
MPENNOYTUTETBLHO JOJDKHBI OBITH ChOPMHUPOBAHBI IO BCel TOMIIMHE nuadparmer 40 u
MPEANOYTUTENBHO TOJIKHBI OBITh MPOTSHKEHHBIMU 110 BCEW IIMPUHE CTBOPOK 42 3aTBOpA 3a
VCKJIFOYEHHUEM ITEPELIEHKOB 48, MOCPEICTBOM KOTOPBIX OCYIIECTBIISIETCS KPEIJIEHUE
cTBOpoK 42 3aTBopa Kk auadparme 40. OTHOIIEHNE JJIUHBI MTETIEBIX Mpope3elt 47 K IMUprHe
repenenkoB 48 MOKHO BApbUPOBATh, TEM CAMBIM YBEJIMUMBAS WIM YMEHbIIAS 3HAUEHUE
CWJIBI, TpeOyIoMIencs I OTKPBITUSI CTBOPOK 42 3aTBOpA.

Huadparma 40 MOXKET yIepKMBATHCS, OCTABASICh B HEMTOABMKHOM COCTOSTHUM HA
ocHoBaHMHU 30, TaK YTOOBI MPU ITOM CTBOPKH 42 pacriojiarajiMch HaJ IpoeMaMu 32, T00bIM
MOJXOIAIIMM CIOCOOOM WIIM COUETAaHUEM CITOocoO0B. B moka3aHHOM BOILTOLIEHUH
muadparma 40 yaepkuBaeTcsl B CBOEM MOJI0KEHUM KpbImKoi 50 u ocHoBanueM 30. B
YACTHOCTH, MOXKET OBITh MPEANOYTUTEIbHBIM, YTOOBI OCHOBaHHKE 30 BKIIOUAIIO
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MOBEPXHOCTh 38 OCHOBaHUS U 00010K 39, OKpYKAIOUIUH TOBEPXHOCTh 38 OCHOBAHMS TaK,
yT0oOBI MUadparma 40 naexana B yriryoJeHud, oOpa3yeMoM ITOBEPXHOCTHIO 38 n 00oaK0M 39.
B kauecTBe anbTepHATUBHI (MM B IOMOJIHEHUE K 9TOMY), Tuadparma 40 MOXKeT ObITh
MpuUBapeHa, MpuKJIeeHa, MpUKperieHa Ha ITU(TaX, 3a)KaTa U Tak Jajee.

[Tpumepom nmoaxoAsIero MaTepuaia Ajisi UBTOTOBJIEHUS TMadparMbl U CTBOPOK 3aTBOPA
SIBJISIETCSI TJIEHKA U3 MOJIMATUWICH-TepdTaaTa TOMIIMUHON 36 MKM U C MOAYJIEM
ynpyroctu 3790 MIla, B koTopoii ¢ moMoIIbo J1a3epa chOpMUPOBAHBI TPAHUYHBIE
npopesu 45 u netieBblie npopesu 47. ['paHnuHbie popesu 45 v neTyeBbie Mpope3u 47 MOTYT
UMETh HIMPUHY, HanipuMmep, oT npuMepHo 0.1 1o npumepno 0.3 mm. Ilepemeiiku 48
MPEAIMOUTUTEIIFHO TOJKHBI COCTABIIATH (TOcie uX (hOpMUPOBaHUS) IPUMEPHO 17%
PACCTOSIHUS MEX1y KOHIAMU I'PaHUYHON MPpOpe3u 45, a meTeBble Mpope3u 47 TOJIKHbI
COOTBETCTBEHHO COCTABJISITh OCTAJIbHYIO YaCTh MMPUHBI netiu 46. Ha ¢ur.6 nmokaszan
AKCOHOMETPUYECKUI BUI HUKHEH CTOPOHBI KPbIIKKU 50, T1€ O HUXKHENA CTOPOHOM
ITOHUMAETCS €€ CTOPOHA, 0OpallleHHAas! K OCHOBAHHIO, KOT'/1a KPbIIIKa coOpaHa ¢
OCHOBaHMEM, Kak mokaszaHo Ha ¢ur.2. Kpeiiika 50 mpearnoyTUTeIbHO BKIIOYAET 3JIEMEHThI
KATI034 52, IPOTSHKEHHBIE BHU3 OT OCHOBHBIX BEHTWISIUUOHHBIX OTBEPCTUH 55 B KpbIKe S0
Kk ocHoBauMio 30 U pacronoxeHHoN Mexxay HuMmu quadparme 40. Kpeimika 50 MOXKeT Takke
BKJIIOUATh JOMOJHUTEIbHbIE O0KOBbIE BEHTUISIIMOHHBIE OTBEPCTHUS SO, POTSHKEHHbBIE
BJIOJIb JIBYX MPOTUBOIOJIOXKHBIX CTOPOH KPbIIIKHU 50, U TaHHBIE OOKOBbIE BEHTUISIIUOHHbBIE
OTBepCTUS 56 00eCIeunBAaIOT IOMOJHUTEIbHbIE ITyTH JUIS1 BBIXO1a BO3yXa U3 3aTBOPA.

Kppimka 50 MoxeT ObITh MpUKperuieHa K ocHoBaHUIO 30 (cM. (ur.2) mo0bmM
MOIXOJISAIIMM CIOCOOOM WM coueTaHueM crioco6oB. Tak, Kpbliika S0 MOXKeET ObITh
MPUKPEIJIeHa K OCHOBAHUIO 30 C MOMOIIBIO CBAPKH, CKJIEMBAHUS, MEXaHUYECKUX CIIOCOOOB
KperIeHus (BBICTYIIbI, Ta3bl, IITU(THI U TPOYKE), 32 CUET TYTOM MOCAIAKU U T.A. XOTs
n3o0pakeHHas Ha GUT.6 KpbIka S50 SBIISETCS 3JIEMEHTOM, OTJEIBHBIM OT OCHOBaHUs 30,
OHAa MOET OBbITh CKPEIIEHHOM ¢ OcCHOBaHUEM 30 ITOCPEICTBOM, HAIIPUMED, «KUBOTO»
LIApHUPA UM ITPOYETO 3JIEMEHTA. B TaKOM BOIUIOIIEHUH MOXKET OBITh MPEATOUYTUTENBHO,
yT0OBI OcHOBaHUe 30 U KpbImika 50 00pa30BbIBAIM CTPYKTYPY, HAIIOMUHAIOIIYIO MOJUTIOCKA
C MaHIMPEM, B KOTOPYIO TIEPE CKPETIEHNEM KPBIKHA S0 ¢ ocHoBaHueM 30 3aKIaabIBaeTCA
madparma, B pe3ysbTaTe yero ¢popmupyercs 3atsop 20.

JlononHuTenbHbIE YEPTHI U pab0OTa CTBOPOK 3aTBOPA OyIyT OMUCAHBI HUXKE B
COOTBETCTBUHU C YBEIIMUEHHBIMU YaCTUYHBIMU ITONIEPEYHBIMU CEUEHUSIMU 3aTBOPaA 20,
npeacTaBiieHHbIMU Ha ¢ur.7 u 8. CTBopka 42 3aTBOpa, M300pakeHHas Ha (UT.7, HAXOIUTCS
B 3aKPBITOM IOJIOKEHUU, B KOTOPOM MOBEPXHOCTH 41 CTBOPKHU 42 3aTBOPA HAXOAUTCS B
KOHTAKTE C MOBEPXHOCTHIO yIUTOTHEHUS 34. OcTanpHas yacth auadparmser 40
pacnonaraercst Ha moBepxHocTH 38 ocHoBaHus 30. CTBopKa 42 3aTBOpaA, M300pakeHHas Ha
¢ur.8, HAaXOUTCS B OTKPBITOM ITOJIOKEHUH, B KOTOPOM YacCTh MOBEPXHOCTH 41 cTBOpKHU 42
3aTBOPA OTXOAUT OT MTOBEPXHOCTH 34 YIUIOTHEHUS, TAK UTO YEPE3 MPOEM 32 MOKET
MIPOXOJIUTH BO3MYX (B HAIIpaBJICHUU CTpeiku 21 Ha ¢ur.8).

Kak BumgHO u3 ur.7 u 8, s yaep:xkanust quadparmsl 40 Ha ocHoBaHuu 30 (kak ObLIO
OIKMCAHO BBIIIE) MOT'YT UCHOJIb30BATHCS IIEMEHTHI KATIO3U 52, AEUCTBYIOLINE HA
madparmy cBouMHU KpasiMu 53. MoxeT OBbITh MPEANOYTUTENbHBIM, UTOOBI SJIEMEHTHI
JKAITIO3U 52 UMEJIM TaKyl0 KOHCTPYKIHIO, YTOOBI 3230 MEXIY KpasiMU 53 3JIEMEHTOB
JKATI034 52 U MOBEPXHOCTHIO 38 OCHOBAHMS NMTPAKTUUECKU PABHSIICS TOJIIUHE
madparmel 40. MosxeT OBITh MTPEAITOUYTUTETBHBIM, YTOOBI 3230P MEXKIY KpasiMu 53
3JIEMEHTOB XaJlto3u 52 U TOBEPXHOCTHIO 38 ObLT TaKUM, YTOOBI quadparma 40 He ObLTa
CWJIBHO 32)KaTON MEX]y KpasiMu 53 U He nmoaBepraiack aepopmanuu. [{eno B ToMm, 4TO
nedopmanus AuadparMbl MOXKET MPEMSITCTBOBATH TOKHOMY MPUIIETAHUIO CTBOPOK
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3aTBOpA K MOBEPXHOCTSIM yIIoTHeHUs. Kak mokaszaHo Ha ¢ur.7, cBoOOOIHBIN Kpait 44
CTBOPKH 42 3aTBOpA ONPEIETIETCS TPAHUYHON ITpope3bio 45. ['pannuHas npopesb 45
MPEANOYTUTENILHO TOJKHA UMETh IIIMPUHY MTPOPE3U, 00ECTIEUNBAIOIIYIO JOCTATOYHBIN 3230
JUTSl TPOCTPAHCTBEHHOT'O pa3zieieHusi CBOOOIHOTO Kpasi 44 cTBOpKU 42 3aTBOpa OT
HaXOJSIIErocs HAIPOTUB Hero kpas 43 quadparmel 40. lupuna rpaHudHON Tpopes3u 45
MPEANOYTUTENIBHO TOJIKHA ObITh TOCTATOYHO OOJIBIION JJIsl TOT'O, YTOOBI CBOOOIHBIM

Kpait 44 cTBOpKU 42 3aTBOpA HE KACAJCA HAXOMALIETOCS HAIIPOTUB HETO Kpas 43
madparmel 40 mpu ABMKEHUH CTBOPKH 42 3aTBOPA MEXTY OTKPBITHIM M 3aKPBITHIM
MTOJIOKEHUSIMU (MTOKa3aHHBIMU Ha (ur.7 u 8).

Tak kak rpaHu4Hasi Ipope3b 45 NPEeANOYTUTENBHO JOKHA UMETh LIMPUHY MTPOPE3HU,
JIOCTATOYHYIO JIJIS1 TPEAOTBPAIIIEHUS BO3MOXKHOTO KACAaHUsI MEKy CBOOOIHBIM KpaeM 44 u
HaXOJSAIIMMCS] HAITPOTUB HEro Kpaem 43, MOXKeT ObITh MPEANOUYTUTETIbHBIM, YTOOBI
CTBOPKHM 42 3aTBOpa (hOpMUPOBAIUCE B auadparme 40 IF00bIM CITOCOO0M, CITIOCOOHBIM
obecrieunTs Takoi 3a30p. [Ipumepamu MoaxoAsIIUX CIOCOOOB SBISIOTCS (POpPMOBaHUE WK
OTJIMBKA CTBOPOK Ha yke chopMUpOBaHHOM quadparme. AJTbTepHATUBHBIMU CIIOCOOAMMU
(dhopMUpOBaHUs CTBOPOK B Auadparme sBISIOTCS TaKUe CIOCOOBI, Kak HAPUMeEp, JIa3epHast
pe3Ka, MpoceuKa, BOAOCTPYHHAS pe3Ka, Pe3Ka 3JIEKTPOHHBIM pa3psiioM U MPOUKE.

Ha ¢ur.7 mokazaHo B3aMMOOTHOIIIEHUE MEX Y METIeBOM Mpope3nto 47 u
muadparmotit 40. [TerneBast mpopesb 47 MPEANOUYTUTENIBHO TAKXKe TODKEH UMETh IIUPUHY U
o0ecrneunBaTh 3a30Pp MEXKIY METIEBbIM KpaeMm 48 CTBOPKHU 42 3aTBOPA U HAXOISIIUMCS
HampoTuB Hero kpaeM 49 muadparmel 40. [1peamnoututenbHO, YTOOBI MIMPUHA TIETIIEBON
npope3u 47 Obl1a JOCTATOYHO OOJIBIIION, TaK YTOOBI IIETIEBOM Kpai 48 cTBOpKH 42 3aTBOpa
HE KacaJiCsl HaXO/ISIIerocss HarmpoTUB Hero Kpas 49 nuadparmsl 40 mpu JBUKEHUU
CTBOPKH 42 3aTBOpPA MEXAY 3aKPBITHIM MOJOKEHUEM U OTKPBITHIM NOI0keHUeM. [letneBast
npope3b 47 MOKeT OBITh cHhOPMHUPOBAHA JTFOOBIM U3 TTOIXOISIIUX CITIOCOOOB, B TOM YHUCIIE
OJTHWM U3 TeX, YTO OBUIM UCTIOIB30BaHBI IJIs1 (POPMUPOBAHUS TPAHUUHOMN IIpOpe3u 45
(Hampumep, popMoBaHUe, IUThHE, Ta3epHas Pe3Ka, IPOCEUKa, BOAOCTPYHHAs pe3Ka, pe3Ka
3JIEKTPOHHBIM Pa3psI0M U IIPOYME).

OnHoHampaBIeHHBIE 3aTBOPHI B COOTBETCTBUU C HACTOSIIIUM U300PETEHUEM MOTYT UMETh
T00BIe oaXoAsIIMe GOPMBI U pa3MepPhl, B 3aBUCUMOCTU OT PA3IMUHBIX (PaKTOPOB,
Hampumep, TpedyeMoro najieHus JaBJIEHUs, PACYETHOTO pacxoda Bo3AyXa U IMpoUHe.
[TpumepHBIe pa3Mepsl 3aTBOPOB B LEJIOM MPSMOYTOJIbHON (POPMBI, TOKa3aHHBIX HA ¢ur.1-8,
MOTYT ObITh crienytommmMu. Kpsimka 50 u ocHoBanue 30 MOTYT 3aHUMATh Ha Koprmyce 12
MacKkM 00J1acTh, IMPUHA KOTOPOM cOoCTaBIsieT OT mpumepHo 10 MM 10 mpumepHo 100 MM.
JnvuHa o61actu Ha Kopityce 12 Macku, 3aHSTON 3aTBOPOM, MOYKET COCTABIISITh OT
npumepHo 10 MM 10 mpumepHo 100 Mmm. [Tpoembl 55 B KPBIIIKE TAKKe MOTYT OBITh JIH000H
MOoAXOo/sIIIel (POPMBI U JTI0OOT0 MOIXOIAIIETO pa3Mepa, HalpuMep, TPOEeMbl 55 MOTyT OBITh
MPSAIMOYTOJIbHBIMU, IIUPUHON OT IPUMEPHO 5 10 mpuMepHO 90 MM U JUIMHOR OT IIPUMEPHO 1
MM 10 npuMepHo 20 mm. [Tpoemsbl 32 B ocHoBaHuM 30 MOTYT TaKKe ObIThH B LIEJIOM
MPSIMOYTOJIBbHBIMU C pa3MepaMM B IMANIA30HE OT MIPUMEPHO 4 MM J10 mpuMepHO 80 MM o
IUPUHE U OT TTpuMepHO 1 MM 10 pumepHo 30 MM o aymHe. Kak ObL10 OMMCcaHO BHIIIIE,
CTBOPKHU 3aTBOPA, 3aKPBIBAIOIIUE TPOEMBI, 10 pa3MepaM HEMHOTO OOJIbIIKE, YEM MTPOEMBI,
TaK YTOOBI JOCTUTATIOCH JOJKHOE 3aKPBITHE TIPOEMOB.

M3obpaxennsie Ha Gur.2-8 netim 46 3aTBOPOB SBJISIOTCS JIUITL OJHUM U3 BOTLIOIIECHUIA
MIETeNb, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHBI B COOTBETCTBUU C HACTOSAILMM U300PETEHUEM.

B 3aBrcuMocCTH OT PU3UYECKUX CBOMCTB MaTepHalia, UCTIOIb30BAHHOTO IS
dbopMupoBaHus AuadparMel, MeTIs MOKET 0OPA30BBIBATHCS ECTECTBEHHBIM 00Pa30M MEXTY
KOHIIAMHU T'PaHUYHON POPE3U, ONpeAesolleli CBOOOIHBIN Kpali CTBOPKH 3aTBOpa 6e3
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JI00ABIIEHUS KAKOT0-JIMOO JOTIOIHUTENIBHOTO CTPYKTYPHOTO 3JIEMEHTA, ONPEAETISIOIIErO
neTmo. Tak, Harpumep, ecim quadparma copMUpOBaHa U3 JOCTATOYHO THOKOTO
MaTepuana (Halpumep, 3J1aCTOMEPHOTO MOJIMMepa Wik eMy OJ0OHOT0), He TpedyeTcst
JIOTIOJTHUTEILHOTO 3JIEeMEHTa, 00pa3yIollero NeTiIo, 00eCcIeYUBAIOIIYIO IBUKEHHUE CTBOPKU
3aTBOPA U3 3aKPBITOrO MOJIOKEHUSI B OTKPBITOE MPU JOCTATOYHO HHU3KOM JABJICHUH BO3/1yXa
Ha Hee. [pyrumu cioBaMu, py UCMOJIb30BAHUUA HEKOTOPBIX MATEPUAIIOB, IIETIIM CTBOPOK
3aTBOpa GOPMUPYIOTCS CaMU COOOM BIOJIb JIMHUM, TPOTSDKEHHOM MEXAY KOHIIAMU
CBOOOJIHOTO Kpasi (FPAaHUYHOM ITPOPE3N), ONIPENENSIIoNIero GopMy CTBOPKHU 3aTBOPA.

B cnyuae mpouux matepuaioB (Kak mpaBuiio, 6oJiee )KeCTKUX), MOKET UMETh CMBICIT
obecriedeHue B quadparme KakUux-To CTPYKTYPHBIX 3JIEMEHTOB, OMPEACIISIONINX TETIH,
KOTOPBII MMO3BOJISIET CHU3UTD CUITY, TPEOYIOLIYIOCS JJIsI IBUXKEHUSI CTBOPOK 3aTBOpA U3
3aKPBITOrO MOJIOKEHUS! B OTKPbITOE. OAUH U3 IPUMEPOB MOTEHIUAIBHO BO3MOKHOM
CTPYKTYPBI METJIM TOKa3aH Ha Gur.4-7, XOTsS BO3MOXKHBI U ITPOUUE CTPYKTYPBHL.
AJbTEepHATHUBHBINM BApUAHT CTPYKTYPHI NIETJIM IMOKa3aH Ha (Gur.9A, u B HeM cTBOopkKa 142a
3aTBOpA BKJIIOYAET Mapy NETJIEBbIX Mpope3en 147a, KOTOpbIe BMECTE C TPAHUYHOMN
npope3pto 145a onpenendroT Tpu nepemeika 148a, cesaspiBarolye CTBOpKyY 142a 3aTrBopa ¢
OKpykarolel ee yacTbio auadgparmsel 140a.

Ewe onna anpTepHaTUBHAS CTPYKTYpa METIU Moka3aHa Ha ¢ur.9 B, Ha koTopom
MpEeACTABIIEHO MOIMEePEUHOe ceueHue Takoi netiu. CTpyKTypa MeT/iu, ce4eHre KOTOPOi
n3o0paxxeHo Ha ¢ur.9B, mpenacrapisier codol mHUIO Haape3a 147b, chopMUPOBaAaHHYIO B
mradparme 140b. JInaus Hagpesa 147b ymeHbIIaeT ToMMUHY auadgparmsl 140b, HO He
MPOXOJUT uepe3 BCIO TONMIMHY auadparmel 140b. Takas 1uHUS HaApe3a MOXKET OBITh
MPOTSHKEHHOM 0 BCEH WM HE MO BCel JJIMHE MeX1y KOHIIAMU CBOOOIHOTO Kpas/TpaHUYHON
npopesu, popmupyrolel CTBOPKY 3aTBopa. Jlpyrumu cioBamu, IjIMHA, TIIyOUHA W/Wd
LIMPHUHA JIMHUY HaJIpe3a MOT'YT BApbUPOBATh B 3aBUCUMOCTH OT TPEOYyEMBIX XapaKTEPUCTUK
OTKPBITHSI COOTBETCTBYIOLIEH CTBOPKHU 3aTBOpa. Kpome Toro, s peryampoBKH CUIIBL,
HEOOXOIMMOM I OTKPBITHSI CTBOPOK 3aTBOPA, MOT'YT UCIIOJIb30BATHCS OJIHA WU
HECKOJIbKO JIMHUI HaJape3a 0 JUIMHE METIIM W/WIU OJJHA UJIM HECKOJIBKO JIMHUI HaJIpe3a B
TepelenKax.

Kpome Toro, Ha mornepevHbIX cedeHusX (pur.7 u 8), mpeacTaBIeHO U MHOTO ITPOYUX YepT,
CBSI3aHHBIX C KpbItKoi 50. Tak, Hanpumep, Ha GuUr.7 U 8 MOKa3aHO BOIUIOIICHUE, B
KOTOPOM Kpas 53 3JIEeMEHTOB K031 52 BO3/IEUCTBYIOT Ha quadparmy 40, momorast
yaepxuBaTh quadparmy 40 B KOHTAKTE C MOBEPXHOCTHIO 38 ocHoBaHMS 30. B HEKOTOPBIX
BOIUTOILIICHUSIX 3JIEMEHTBHI KATI03U 52 COBMECTHO C MMOBEPXHOCTHIO 38 ocHOBaHUs 30 MOTYT
OKa3bIBaTh CKMMalollee AedcTBre Ha quadparmy 40. B 1pyrux BOTUIOMIEHUSIX JIEMEHTHI
KaTo3u 52 MOTYT (PaKTUYECKU HE OKA3bIBATh CKUMAIOMIETO JAEHCTBHUSI, @ TPOCTO
yaepxuBaTh quadparmy 40 oT 3HAYUTETLHOTO OTXO0/a OT MOBEpXHOCTH 38 ocHOBaHUs 30.
Kpome Toro, MoXeT ObITh IPEANIOUYTUTETbHBIM, YTOOBI Kpaii 53 3jieMeHTa KaJlto3u 52
BO3/IeCTBOBAN Ha quadparmy 40 3a mpeaenaMu IeTIeBOi mpope3u 47, Tak 4TOOBI 3JIEMEHT
JKAITIO3U 52 HE Melllajl IBUKEHUIO CTBOPKH 42 3aTBOPa BO BpeMsi €€ OTKPBITUSL. MOXKeT ObITh
TaK>Ke MPEANOUYTUTEIbHBIM, YTOOBI KPBILIKU 3aTBOPOB B COOTBETCTBUU C HACTOSIIIUM
M300peTeHUeM BKIIFOYAIU BEHTUISILMOHHBIE 3JIEMEHTHI, YeTKO OTIPEIEISIONINE My TU
mpoxoja yepe3 Kpblky S0 Bo3ayxa, npoueauero yepes npoemsl 32. Hanpumep, B
BOTUIOIIIEHUH, TIPEJCTABICHHOM Ha GUr.7 U 8, YeTKUE MyTH MTPOXOJa BO3IyXa OMPEIEIISIIOTCS
9JIEMEHTAMU KaTI03U 52, KOTOpbIe (DAKTUIECKH OTACISIOT MMOTOK BO3AyXa, MPOIIEIIIEro
yepe3 11000 U3 MpoeMoB 32, OT NOTOKOB BO3yXa, IPOLIEILIErO Yepes3 00N U3 COCETHUX
MpoeMoB (Ha (ur.7 u 8 He MOKa3aHbI). DIIEMEHTOM JKaII031 52 M ero BepXHel
MOBEPXHOCTHIO 54 MOTOK BO3/AyXa Yepe3 MpoeM 32 HaApaBIsieTCs B OCHOBHOE
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BEHTUJISIHMOHHOE OTBEPCTHE 55 WIIM B IONIOJIHUTEIbHbIE OOKOBBIE BEHTUIISLMOHHBIE
oTBepcTus 56.

Kak BugHO u3 ¢ur.7 u 8, BepxHsis MOBEPXHOCTb 54 KPBIIIKU 50 MOXKET OBITh
MPOTSHKEHHOM HAJl 3HAYUTEIIBHON YaCThIO CTBOPKHU 42 3aTBOPA, TAK UYTO OCHOBHOE
BEHTWISIHMOHHOE OTBEPCTUE 55 MMEET OrpaHUdYeHHbIN pazmep. [IpeumyiecTBoM Takoro
B3aUMHOTO PACIOJIOKEHUSI CTBOPOK 42 3aTBOPA MOXKET OBITh TO, UYTO MPHU 3TOM
OJIOKMpYeTCsl yTh TBEP/IbIX YACTUII, JETSIIIUX TPOTUB HATIPABJICHUS TOTOKA BO3/IyXa uepes
npoeM 32. [TyTh TakuM yacTuiaM MOryT 3¢ (HEeKTUBHO MPerpakIaTh SJIEMEHT JKaJTI03u 52,
BEPXHSIS MOBEPXHOCTh 54 KPbIIKKU 50 W/WIK BEPXHSIS TOBEPXHOCTb CBOOOIHOTO Kpas
CTBOpPKH 42 3aTBOpA.

XoTs ctBopkH 42 3aTBOpa 20, U300paKEHHOTO HA UyepTexkax 2-8, OpUEHTUPOBAHBI B
OJIHOM M TOM K€ HampaBjieHuu (¢pur.4), Tak 4YTO METJIU CTBOPOK 3aTBOPA MPAKTUUECKU
napajuiesbHbI IPYT IPYTY, TAKOE PACIOJIOKEHUE HE SBIIsieTcs 00si3aTebHbIM. OTHUM U3
MMOTEHIMAIBHBIX ITPEUMYILIECTB OPUEHTALMU CTBOPOK 3aTBOPA B OJTHOM HAIIPABIICHUU
SIBIISIETCS TO, UYTO, OyIy4Yd OTKPBITHIMU, OHU OPUEHTUPOBAHBI B OJTHOM HAMPABJIEHUU, YTO
MO3BOJISIET HAIIPABUTH MPOXOISIIMI Yepe3 OTKPBIThIE CTBOPKU BO3YX B LIEJIOM B OJHOM
HaIpaBJIeHUH, HATIPUMED, OT rj1a3 nojs3oBatens. Ha ¢ur.10 moka3zaHo aabTepHATUBHOE
pellieHre, B KOTOPOM KUCIIOJIb30BaHbl CTBOPKU 3aTBOPA, UMEIOIIIME PA3IUYHYIO (hOpMYy U
OPUEHTUPOBAHHBIC B pA3IMUHbBIX HampaieHusx. M3obpaxennas Ha ¢ur.10 nuadparma
BKJIIOYAET TPU CTBOPKHM 3aTBOpa: 242a, 242b u 242¢. CtBOpKa 242a UMEET B 1IEJIOM
TPEYrojabHYI0 GOPMY U OIpeAesIsIeTcs TPaHUYHON Tpope3bio 245a 1 nieTiel 246a.
ITokazanuas neis 246a npeacraisieT co00i mpopesb, CPOPMUPOBAHHYIO B
madparme 240, XOTs BMECTO Mpope3u AJ1st POPMUPOBAHUS METIIA MOXKET UCIIOIb30BATHCS
0060 APYro CTPYKTYPHBII 3JIEMEHT (2 B HEKOTOPBIX BOIUIOLIEHUSX MOXKET BOOOIIIE HE
WCITOJIb30BAThCSl HUKAKOW CTPYKTYPHBIN 3JIeMEHT). [Ipu TakoM pacrionoxeHuu netTiu 246a
OTHOCHUTEJIBHO CTBOPKHM 242a 3HAUMTEIbHAS YaCTh BO3/lyXa, IPOXOISUIEr0 Yepe3
CTBOPKY 242a, OyJIeT B 1IEJIOM JIBUTaThCsl B HAITPABJICHUM CTPEJIKU 221a.

CtBOpKH 242b 1 242¢ UMEIOT B LEIOM MPSMOYTOJIbHYIO (hOPMY, OTIIMIHYIO OT
TpeyrojabHoi (popmbl cTBOpKU 242a 3aTBopa. Kpome Toro, neriu 246b u 246¢, B1oib
KOTOPBIX CTBOPKH 242b 1 242¢ 3aTBOpa MpHUKpeIIeHbI K quadparme 240, B EIIOM He
napa’suielbHbl APYT APYTY U HE apauielibHbI NeTiie 246a CTBOPKU 242a 3aTBOpA.
CBobOoHbIE Kpast CTBOPOK 242b U 242¢ onmpenesitoTCs COOTBETCTBEHHO I'PaHUYHBIMU
npope3simu 245b u 245c¢. Korga ctBopku 242b 1 242¢ 3aTBOpa HAXOJATCS B OTKPHITOM
MMOJIOKEHUHU, 3HAUUTEIbHAS YACTh BO3AyXa, MPOXOISIIErO YEPE3 CTBOPKU 242b u 242¢
3aTBOpPA, OYAET ABUraThCS B HAIIPABIIEHUM CTPEIoK 221b 1 221¢ COOTBETCTBEHHO.

Ha ¢wur.10 mpeacTaBieHo JUITb OAHO W3 BO3MOXKHBIN PACIIOIOKEHHUI CTBOPOK 3aTBODA,
KOTOPOE MOKET OBbITh UCIOIB30BAHO B COOTBETCTBUM C HACTOSIIMM U300 PETEHUEM.
Bo03MOXHBI TaKK€ 1 MHOTOUUCIIEHHBIE UHBIE BAPUAHTHI PACIIOJNIOKEHUSI CTBOPOK, U
HACTOSIIee U300pETEHHNE HE CIIEAYET pacCMaTPUBATh KAK OTPAHUYEHHOE TOJIbKO
OINMCAHHBIMU 3/1€Ch BapuaHTaMu. KpoMme Toro, XoTsi B JaHHOM OIMCAHUU pacCMaTPUBAIOTCS
3aTBOPBI, BKIIIOUAIOIINE TOJIBKO OAHY auadparmy, cieayer MOHUMATh, YTO 3aTBOPHI MOTYT
UMEThb 0oJiee yeM oJIHY Auadparmy, U3 KOTOPHIX MO MEHBILIEH Mepe OHA BKIIIOUAET JABE WU
0oJiee CTBOPKM 3aTBOPA, KAK OMKMCAHO BBIIIIE.

B cooTBeTcTBUM ¢ HACTOSIIIMM U300peTeHneM chOpPMUPOBAHHBIE B TuadparmMax CTBOPKU
3aTBOPOB MOT'YT OBITh MPUKMUMAEMBIMU UIIM HE TPUKUMAEMBIMU K TOBEPXHOCTSIM
YIUIOTHEHMSI, OKPYXKAIOIIMM IIPOEMBI B OCHOBAHUAX 3aTBOPOB. B onucaHHOM B
COOTBETCTBUU C (pur.2-8 3aTBope 20 MOBEPXHOCTH YIUIOTHEHUS 34, OKpYKAIOIIME MTPOeMbl 32
B ocHOBaHuM 30 MOTYT OBITh OXapaKTepU30BaAHbBI KaK IJIockue. HbIMU cliOBaMH,
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IMOBEPXHOCTH YIUIOTHEHHUS, K KOTOPBIM IIPUMBIKAIOT CTBOPKU 42 3aTBOPA B 3aKPBITOM
MMOJIOXKEHHUH, JIEKAT B TJIOCKOCTH (IPU 3TOM COOTBETCTBYIOIIAS TOBEPXHOCTH 41 CTBOPKHU 42
3aTBOPA, KaK MPABUIO, TOXKE JISKUT B INTIOCKOCTU). UTOOBI B 3aTBOPAX C INIOCKUMHU
MOBEPXHOCTSIMU YILUIOTHEHUs] 00eCIeunBaIOCh XOPOIIee KAUeCTBO YIUIOTHEHUSI, MOXKET
OBITH MPEANOYTUTEIIHLHBIM, UTOOBI CTBOPKA 3aTBOPA W/WIIK TOBEPXHOCTh YIIOTHEHUS] UMEITU
B CBOEH KOHCTPYKIIMM YIIpyTHe MaTepualibl, Kak OyaeT onurcaHo Hike. [Ipumeps! u
00CyXIeHHE TOTEHIUATIbHBIX MTPEUMYILECTB OT MPUKATUSI CTBOPOK 3aTBOPA K
MMOBEPXHOCTSIM YIUTOTHEHUSI MPUBOISTCS, HarpuMep, B mateHTax CLLIA 5509436 u 5325892
(Japuntich ¢ coaBTopamu). B nenom npukatue CTBOPOK 3aTBOPOB K MOBEPXHOCTIM
YIUTOTHEHUs] 00eCIeunBaEeTCs 32 CYET U3TOTOBJIEHUSI CTBOPOK 3aTBOPOB (M nuadparm) us
JIOCTATOYHO T'MOKHUX MATEPUAJIOB, CHOCOOHBIX MPUHUMATE (DOPMY MOBEPXHOCTEM
yIUIOTHEHUs. B 0JTHOM U3 BOIUTIOIIEHUM, TOKa3aHHOM Ha ¢ur.11, UCTIONb3yeTcs HeIrJIoCKast
IMOBEPXHOCTH 334 YIUIOTHEHUS, K KOTOPOM INIOTHO MPUKMUMAETCS CTBOPKA 342 3aTBODA,
chopmupoBanHas B quadparme 340, mpu 3ToM cTBOpKa 342 3aTBOpa MPUHAMAECT
HEIJIOCKYIO (HampuMep, KpUBOJIMHENHYI0) (OpPMY, COOTBETCTBYIOIIYIO popMe
noBepxHocTH 334 ymoTHenus. [1py HanMumMm nmotoka Bo3ayxa uepe3 npoem 332 B
HAIIpaBJIEHUU CTPENKU 321 cTBopKa 342 3aTBOpPA OTOABUTAETCA OT IMMOBEPXHOCTH 334
YIUIOTHEHMS B HANpaBJIeHUH cTpeiku 321. [Ipu oTCyTCTBUMM MOTOKA BO3AyXa CTBOpPKa 342
3aTBOpA BO3BPAIIAETCS B MTOJ0KEHUE, TOKa3aHHOe Ha ¢ur.11, B KoTopoM cTBOpKa 342
3aTBOPA IMJIOTHO CMBIKAETCS C TOBEPXHOCTHIO 334 YyIIIIOTHEHHS.

E1e oquH BapyaHT OJJTHOHAIIPABJIEHHOT'O 3aTBOPA B COOTBETCTBUM C HACTOSIIIIMM
n300peTeHueM mokasa Ha (ur.12 B BUje MOMEPeyHOro ceueHusl. B TaHHOM BOTLIOIIEHUN
MHOTOYMUCIIEHHBIE TUIOCKUE ITOBEPXHOCTH 434 YIUIOTHEHHUS PACIIOJIOKEHBI HA OCHOBAHUU 430
TakuM 00pa3oM, 4To OYAyUu camMu 1Mo cede MIOCKUMHU, TOBEPXHOCTH 434 yIIOTHEHUS
BMECTE HE JIEXKAT B OJJHOW INIOCKOCTH, B IPOTUBOIIOJIIOKHOCTD, HAIIPUMED, INIOCKUM
MTOBEPXHOCTSM YIUTIOTHEHUS 34 Ha ocHOBaHMM 30, H300pakeHHBIM Ha (ur.3, Bce U3 KOTOPHIX
JIeKAT B OJTHOW U TOM ke MIOCKOCTU. OJTHUM U3 MOTEHUMATIbHBIX TPEUMYIIECTB
PACIIOI0KEHUS INIOCKUX ITOBEPXHOCTEH YINIOTHEHHUS HE B OHOM IINIOCKOCTH SIBIISIETCS TO,
YTO HECYIIlee TAKUE OBEPXHOCTU YIIIOTHEHUS] OCHOBaHME 430 MOKET UMETh
KPUBOJIMHEHHYIO (hOPMY, ITO3BOJISIONTYI0 OCHOBAaHMIO 430 (M COOTBETCTBEHHO BCEMY
3aTBOpPY) UMeTh (popMy, Oostee OIU3KYIO K opMe JIMIEBOIM MACKH, C KOTOPOW UCIIOJIb3YETCs
OJTHOHATpaBJIeHHBII 3aTBOP. DopMa 3aTBOpa, Oosee O6mu3kas K popme MacKu, MOKET
CIOCOOCTBOBATH CHUKEHUIO TOJIIIMHBI OJJHOHAIIPABIEHHOT'O 3aTBOPA U €r0 BBICOTHI
OTHOCUTEJIBHO ITOBEPXHOCTU MACKH.

E1e ovH TUI BOIUIOIIEHUS OJHOHAIPABIEHHBIX 3aTBOPOB, KOTOPHIE MOTYT OBITh
UCITOJIb30BaHbl B COOTBETCTBUM C HACTOSIIIUM M300peTeHreM, IpecTaBieH Ha ¢ur.13. Ha
JTAHHOM 4YepTEXKE MPEICTABIEH AKCOHOMETPUUECKUI BUII OCHOBaHUsA 530, HA KOTOPOM
pacmoIokKeHbI IBE OTJIEIbHbIE CTBOPKH 3aTBOpa 542a u 542b. Kaxxaas u3 ctBopok 542a
1 542b pacnosioxkeHa Hag poeMoM 532 B ocHOBaHUU 530, KOTOPBIA BKIIFOYAET
OKPYKAIOIIYIO €ro MOBEPXHOCTh YIUIOTHEHUS 534, moka3aHHYIO Ha GUT. 13 TyHKTUPHBIMH
JIMHUSIMU U TIPEHA3HAUYEHHYO [IJIs TJIOTHOTO 3aKPBITUS ITPOeMa, KaK ObLJI OITMCAHO BBIIIIE.
OnHuM U3 OTIMYKI KOHCTPYKIUU OJHOHATIPABICHHOT'O 3aTBOPA, H300pakeHHOTO Ha
¢ur.13, oT 3aTBOPOB, ONMMCAHHBIX BHIIIIE, SIBIISIETCS TO, KaXaas U3 CTBOPOK 542a u 542b
SIBIISIETCSI COBEPIIICHHO OTACIIBHOM OT IpyToit. JpyruMu cioBaMu, HeT oOimelt tuadpparmsl,
CBSI3BIBAIOIIEH CTBOPKHU 542a u 542b apyr ¢ npyrom. M XoTs 3TO He TToKa3aHo Ha ¢ur.13,
OJHOHAIIPABIIEHHBIE 3aTBOPHI, BKIIIOUAIOIINE MHOTOYUCIIEHHBIE CTBOPKU, MOT'YT TAK¥XKe
BKJIIOUATh KPBIIIKY, MPUKPETUICHHYIO K OCHOBAHUIO, KaK OBLIO OMUCAHO B OTHOIIICHUU
BOIUIOIIEHUH, TIPEACTaBIEHHBIX BbIle. CTBOPKH 3aTBOPA MOTYT OBITh PACIOJIOKEHBI MEXKTY
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KPBILLIKOM U OCHOBaHUEM. JIt00ast Takas KPBIIIKA MOKET BKIIIOYATh BEHTUIISILIMOHHbIN
3JIEMEHT [JIs1 Ka)KA0T0 MpoeMa U3 ABYX WM 0ojiee MPOEMOB, U KaXK/IbIH U3 TaHHBIX
BEHTWISIIUOHHBIX 3JIEMEHTOB ONPEAEIISIET OTACNIbHBIN ITYTh MPOXOAA YEPE3 KPBILIKY IS
MOTOKA ra3a, MPOXO/SIIEro Yepe3 KakIbIi MpoeM U3 IBYX UM OoJiee MPOEMOB, YKa3aHHBIX
BhIle. Kpome Toro, i1 Kax0i U3 CTBOPOK 3aTBOPA BEHTUISILMOHHBIN 3JIEMEHT MOYXKET
BKJIIOUATH 3JIEMEHT JKaJTI03H, PACIIONIOKEHHBIN TAKUM 00pa30oM, YTO OH yJIEPKUBAET
CTBOPKY 3aTBOpa B HEMOCPEACTBEHHOM OJIM30CTU OT OCHOBaHUs. boiiee TOro, KaXKablii U3
BEHTWISIIMOHHBIX 3JIEMEHTOB MOXKET BKJIFOUaTh OCHOBHOE BEHTWISILIMOHHOE OTBEPCTUE,
PACIIONIOKEHHOE HATPOTUB ITPOEMa, U OOKOBOE BEHTUISIIMOHHOE OTBEPCTHUE,
pACIIOJIOKEHHOE IO OJIHOM U3 CTOPOH Npoema. Kaxknast u3 ctBopok 542a u 542b MmoxeT
BKJIFOYATh METIIIO 546, KOTOpas OTAEISAET HEMOABUKHYIO YaCTh CTBOPKHU 3aTBOPA OT
MOJIBU>)KHOM 4aCTH CTBOPKHM 3aTBopa. HemoaBuKkHbIE yacTh CTBOPOK 542a u 542b
pacnonararTcs 3a MpeaeiaMy I'PAHUL TOBEPXHOCTEN YIIIOTHEHMS], B TO BpeMs KakK
MMOABUYKHBIE YACTU CTBOPOK 542a 1 542b ABIISIOTCS YaCTSIMHU, PACIOIATAIOIIUMHUCS HAL
MOBEPXHOCTSAMU 534 YIJIOTHEHUS, TFIOTHO 3aKphIBasi IpoeMbl 532 BO BpeMsi paOOThI
3aTBOpA.

Kak nmokaszaHo, kaxxaas u3 rnereiab 546 BKIIOUAET JOMOIHUTEIBHBIN 3JIEMEHT B popme
O/IHOM uM OoJiee mpopesert, chopMUPOBAHHBIX B CTBOPKE 3aTBOPA, U OJIUH WM OoJiee
MEepPEUIEHKOB, TOCPEACTBOM KOTOPBIX MOABUKHAS YACTh CTBOPKH 3aTBOpA CBSI3aHA C
HEIMOJBMXHOM YacThIO CTBOPKM 3aTBopa. Kak mokaszaHo, IpearnoyTUTeIbHO, YTOOBI OJIHA
WK GoJiee MeTIeBbIX MPOope3er pacnonarajivch 3a IpeneiaMyu FPaHuL TOBEPXHOCTEN
VIUIOTHEHHMSI, OKPYKAIOLIMX TPOEM, KOTa CTBOPKA 3aTBOPA HAXOJUTCS B 3aKPBITOM
MOJIOKEHUU.

Eme oxHoM yepToli 3aTBOpa, M300pakeHHOro Ha ¢ur.13, SBIIseTcs TO, UYTO CTBOPKHU 542a
1 542b OpUEHTHPOBAHBI B OJTHOM HANPABJIEHUH, TAK UTO IETJIM 546 CTBOPOK 3aTBOpA
MPAKTUYECKH NMapajuIeIbHbI IPYT APYTY (MO CJIOBOM «ITPAKTUYECKU» ITOAPA3YMEBAETCS, TO
a0COJIIOTHOM MapasuieIbHOCTH He TpeOyeTcs), a CBOOOIHBIN Kpai Mo MEHbIIEH Mepe OTHOM
13 CTBOPOK 3aTBOPA PACIIOJIOKEH PSIIOM C IETIIEN IpYyrod CTBOPKHU 3aTBOPA (UTO B ClIydae
3aTBOpAa, N300 pakeHHOro Ha ¢wur.13, o3HayaeT, YTO CBOOOIHBIN Kpalt 544a cTBOpKHU 542a
pACIoIOKEH PSAZIOM C TeTiiert 546 BTopoi cTBOpkU 542b nanHoro 3atBopa). OTHUM U3
MMOTEHIMAIBHBIX ITPEUMYILLIECTB OPUEHTALMU CTBOPOK 3aTBOPA B OJTHOM HAIIPABIICHUU
ABIISIETCS TO, UYTO, Oy1y4d OTKPBITHIMU, OHU OPUEHTUPOBAHBI B OJTHOM HAIPaBIIEHUU, YTO
II03BOJISIET HAIIPABUTH IIPOXOSAIIMI Yepe3 OTKPBIThIE CTBOPKU BO31yX B LIEJIOM OJTHOM
HAIIPABJIEHUH, HAIIPUMED, OT IJ1a3 ITOJIb30BATENS.

Kpowme Toro, XoTst B CTpyKType 3aTBOpa, MU300pakeHHOTO Ha ¢ur.13, uMeroTcs 1Be
CTBOPKHM 3aTBOPA, OHOHAIIPABIIEHHBIE 3aTBOPBI B COOTBETCTBUU C HACTOSLLIUM
U300pETEHUEM B HEKOTOPBIX BOIIOUIEHUSIX MOTYT BKJIIOUATh TOJIBKO OAHY CTBOPKY
3aTBOpA.

Huxe o6cyxnaroTcst MaTepuaibl U MIPOYUE YEPThI, KOTOPbIE MOTYT OBITh UCIIOIb30BAHBI
IIPY U3rOTOBJIEHUU JIMIEBBIX MACOK B COOTBETCTBUM C HACTOSIIIUM U300PETEHHUEM.

IToBepxHOCTH yIIIOTHEHUS

B 3aBUCHUMOCTH OT KOHCTPYKLMH OJHOHAIIPABIEHHOT'O 3aTBOPA B LEJIOM, a TAKXKE psiia
MpoYux (pakTOpOB, TOBEPXHOCTH YIIOTHEHUS, UCTIOIB3YEMbIE B COOTBETCTBUM C HACTOSIIIUM
N300pETEHUEM, MOTYT OBITh KECTKUMH WK YIIPYTUMMU.

HexkoTopsble npuMepsl MOBEPXHOCTEN YIUIOTHEHHUS, ITOAXOAAIIMX U1 HUX MAaTEPUAIIOB, a
TAK>K€ BAPUAHTBHI NOAXOISIIMX JUIs1 HUX CTBOPOK 3aTBOPOB OIMCAHBI B IATEHTHOM 3a51BKE
CIIIA 2007/0144524 A1 (aBTOp Martin).

B nenom matepuasl, UCTIOIb3yeMbIe 171 (GOPMUPOBAHUS KECTKUX MMOBEPXHOCTEN
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YIUIOTHEHUS] B COOTBETCTBUM C HACTOSIIIUM MU300PETEHUEM, ITPEANOUTUTENBHO JTOKHBI
uMeTh TBepaocTh 0osiee ueM 0.02 I'Tla. Eme 60siee mpeanouTUTeNIbHO, YTOOBI KECTKAS
MOBEPXHOCTh YIJIOTHEHUS ObLIIa U3TOTOBJIEHA U3 MATEPUATIOB, UMEIOITUX TBepaA0oCTh 0.05
I'Tla unu 6omnee. TBepnOCTH MOXKET OBITH OMpEIENeHa C TOMOIIBIO METOAA «KHAHOKIMHA,
OIHUCAHHOT O HUXKE.

JKecTkue moBEepXHOCTH YIUIOTHEHUSI MOTYT OBITh C(HOPMUPOBAHBI KAK COCTABHAS YACTh
OCHOBaHMsl. B KauecTBe aJIbTEpPHATHUBBI JKECTKASI TOBEPXHOCTh YIIJIOTHEHUS,
YIOBIIETBOPSIOIIASl TPEOOBAHUSIM K TBEPAOCTH, U3JI0KEHHBIM BBIIIE, MOXKET ObITh
MPUKPEIIEHa K OCHOBAHUIO C UCTIOJIb30BAHUEM MTPAKTUYECKH JTIFOOOTO MOAXOASIIErO AT
3TOro crnocoba, HalpuUMep, MPUKJIEUBAHUE, XUMUUECKOE CKPEIJIeHHe, CBapKa, (PUKIIMOHHOE
CLIETIJICHHE, IBYXITAITHOE UHXKXEKIMOHHOE (hopMoBaHue U rpoune. [loBepXHOCTH YIIIOTHEHUS
MOXET OBITh BBIMIOJIHEHA, HATIPUMED, B BUE MOKPHITHUS, IUICHKH, KOJIbLA U ITPOYETO.

OcHOBaHUE U KECTKASI TOBEPXHOCTh YIUNIOTHEHUSI MOTYT ObITh C(DOPMUPOBAHBI KAK OJHA
1enas IeTallb U3 OTHOCUTEIBHO JIETKOM TUIACTMACCHI, HATTPUMEP CPOPMOBAHBI B €TUHBIIM
HEJIbI KOPITYC MPU MOMOIIHU CIoco0a MHXKEKIMOHHOTO (POPMOBAHUS, U TAKUM 00pa3zoM
KECTKasi MTOBEPXHOCTh YIUIOTHEHUS OyAeT MpUCOeIMHEHA K OCHOBaHUIO. O0IaCTh KOHTAKTa
MOBEPXHOCTH YIJIOTHEHHUS CO CTBOPKOM JOKHA UMETh JOCTATOUHO OOJIBIIYIO LIUPUHY IS
obecriedeHus! INIOTHOTO MPWIETaHUsI CTBOPKU, HO B TO ke BpeMs HE I0JIKHA ObITh CIUIIKOM
LIMPOKOM, UTOOBI HA €e pabOTy HE MOTJIM BIIUATH HEXeIATeIbHbIEC aIT€3UBHBIC CUITbI
(BBI3BIBAEMBIEC, HAIIPUMED, CKOHJICHCUPOBABIIENCS BIIATOM UM BBIJIETISIEMON CITIOHOMN),
3HAUYMTEIIbHO 3ATPYAHSIOLIME OTKPBITHE CTBOPKHU. [IInprHa kKeCcTKOM MOBEpXHOCTH
YIUIOTHEHMS WJIM TTOBEPXHOCTU KOHTAKTA B HEKOTOPBIX BOIUIOIIEHUSIX MOKET COCTABIATh
10 MeHblIEeH Mepe TpUuMepHO 0.2 MM, UM ipumepHO OT 0.25 MM 10 nipumepHOo 0.5 MM.

[Tpumepsl noaXoAsAIIMX MATEPUATIOB JIJI1 U3TOTOBJICHUS )KECTKUX TOBEPXHOCTEN
YIUIOTHEHMS BKJIIOYAIOT MATEPUAIIbI C BBICOKMM YPOBHEM KPUCTAJIMYHOCTU CTPYKTYPHI,
TaKue KaK KepaMuKa, ajiMas, CTEKJI0, HIMPKOHUMN; METAJIJIbI WM (OJIbra U3 TAKUX
MaTepUaoB, Kak O0Op, 1aTyHb, MATHUEBbIE CILIABbI, CINIABbI HUKETIS, HEP)KABEIOIAs CTallb,
cTajb, TUTAH U BoJb(dpam. [Tonxosiye momMMepHble MaTepHATbl BKITIOYAIOT
TEPMOIUJIACTUKH, TAKUE KAK CO-TTOTMIPUPDI, ITHUIIEH-METUII-aKPUITATHBIE TTOJIUMEPBDI,
MOJIMYPETaH, aKPUIOHUTPUII-0yTaAUEH-CTUPOJIbHBIE IOJIMMEPHI, TOJIMITUIIEH BBICOKOM
IUIOTHOCTH, BBICOKOIIPOYHBIN ITOJIUCTUPOJL, IUHEWHBIN ITOJIUITUIIEH HU3KOM IIIIOTHOCTH,
MOJIMKAPOOHAT, KUAKOKPUCTAIIIMYECKUE TTOJIMMEDPBI, MEIIAMUHBI, HEUIOH, TOJIMAKPUIAT,
MOJIMAMUI-UMU/T, TTOJIMOY TUIIeH-Tep(TaIAT, TOJIUIPUPKETOHBI, TOJIUIPUPUMUI,
MOJIMATUIIEH-HA(TAIIMH, TTOUATUIICH-TepTATIAT, TTOJIMUMHU/I, ITOTUOKCUMETHIIEH,
MTOJIMITPOTTUIIEH, TIOJIMCTUPOIT, XJIOPUJ TTOJTMBUHUIIUIEHA U (PTOPUI TOJIMBUHWIMAEHA. MOTyT
TAK>K€ UCITOJIb30BATHCS LEIUTFOJI03HBIE MATEPUAIIBI IPUPOJHOTO IIPOUCXOKICHUS, TAKUE KAK
TPOCTHUK, Oymara u IepeBo, Halpumep, 0epesa, Keap, KJIeH U e1b. BO3MOXXHO Takxke
MCIIOJIb30BAHME CMECEN UIM COUYETAaHUM JaHHBIX MaTtepuanos. [Ipumeps! moaxoadmumx
MAaTEpUAJIOB JUISl U3TOTOBJICHHUS [IOBEPXHOCTH YIUIOTHEHUS BKIIOUAIOT MATEPUAJIBI,
npuBeneHHble B Tabmune 1 materTHoM 3asBku CIIA 2007/0144524 (aBTop Martin).

AJbTEepHATHUBOM OJHOHATIPABIEHHBIM 3aTBOPAM C KECTKUMHU MOBEPXHOCTSIMU
YIUIOTHEHMS SIBJISIFOTCS] BOIUIOIIEHUS] OHOHAIIPABJIEHHBIX 32aTBOPOB, KOTOPBIE MOTYT
BKJIIOYATh YIIPYTMe MOBEPXHOCTH YINIOTHEHUS. OJTHOHAIIPABIEHHBIE 3aTBOPHI C YIIPYTUMU
IMOBEPXHOCTSMU YILUIOTHEHUS U CTBOPKU, KOTOPbIE MOT'YT UCITOJIB30BATHCS C TAKUMU
MOBEPXHOCTSMM YIIOTHEHUSI, ONTMCaHbI, Harpumep, B mateHte CILIIA 7188622 (Martin ¢
COABTOPAMM).

Vipyrue noBepXHOCTH YIUIOTHEHUS, KOTOPBIE MOTYT UCHOIb30BATHCS B
OJHOHAIIPABJICHHBIX 3aTBOPAX JIMUEBBIX MACOK B COOTBETCTBUU C HACTOSIIIIUM
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U300peTeHneM, TOJDKHBI BOCCTAHABIIMBATE CBOIO (hopMy 1ociie AedopManuii, BOSHUKAIOITUX
IPY UCIOJIb30BAHUU 3aTBOPA, U UMETh TBEPAOCTh MEHbINYIO0, yeM nmpuMepHo 0.02 I'Tla.
[TpennoutuTenbHO, YTOOBI yIPYTHUE MOBEPXHOCTU YIIOTHEHUS] UMETU TBEPAOCTH, MEHBIITYIO
yem 0.015 I'Tla, 6onee mpeamourutenbHo - MeHbIy0 YeM 0.013 I'Tla, u eme 6onee
npeAno4YTUTeNbHO - MeHbIyio yeM 0.01 I'Tla. B HeKOTOPBIX BOIIIOIIEHHUSX YIIpyTHe
MOBEPXHOCTH YIUIOTHEHUSI MOTYT UMETh TBepAOCTh OT npumepHo 0.006 I'T1a no

npumepHo 0.001 I'TTa. TBepaocts MoxkeT O6bITH Aaxke Menblie ueM 0.001 I'Tla, mpu ycnosuu,
YTO IMOBEPXHOCTh BOCCTAHABJIMBAET CBOIO (pOPMY TOCIIe CHATHE fedopmanuu. TBepaocTh
MOXET OBITh OIpeAesieHa C TOMOIIBIO METO/Ia «HAHOKJIMHA», OTIMCAHHOT'0 HUXE. YIpyras
MOBEPXHOCTh YIJIOTHEHUSI MOXKET OBITh MPUKPEIIEHA K OCHOBAHUIO 3aTBOPA C
UCIIOJIb30BAHUEM MPAKTUYECKH JIFOOOTO MOAXOASIIETO ISl 3ITOTO ClIoco0a, Harpumep,
MPUKJIEMBAHUE, XMMUYECKOE CKPEIIEHUE, CBapKa, PPUKIMOHHOE CIETIJIECHUE, ABYXITAITHOE
UHXEKIMOHHOE (popMOBaHUE U ITpoure. B kauecTBe albTepHATUBBI, yIIPyrasi IOBEPXHOCTh
YIUIOTHEHUS] MOKET ObITh U3rOTOBJIEHA KAK COCTaBHAs YaCTh OCHOBAHMSI, TO ECTh,
OCHOBAHME U YIpyras MOBEPXHOCTh YIJIOTHEHHUS MOTYT OBITh BBIIOJHEHbI KaK €IMHOE
1eJI0€, @ HE KaK JIBE pa3/IeJIbHbIE YACTH, KOTOPBIE 3aTEM CKPEIUISIOTCS APYT C APYTOM
(MOAXOASIIIMM CTIOCOOOM M3TOTOBJICHUSI OCHOBAHUS U YIIPYTOil IOBEPXHOCTU YINIOTHEHUS U3
PA3IMUHBIX MATEPUATIOB SIBJISIETCS IBYXITAITHOE UHKEKIMOHHOE (POPMOBAHHUE).
[ToBepXHOCTH YIIJIOTHEHUS MOXKET OBITh U3TOTOBJICHA B BUJIE TOKPBITHS, TFIEHKU, KOJIbLA
WIIM TIEHBI (TAaKOM KaK sUercTas eHa ¢ 3aKPbITbIMU gueiikamu). OqHaKO NMpeAcTaBIIsIeTcs
MPEANOYTUTENbHBIM, UTOOBI OCHOBAHHME 3aTBOPA ObLIO BBIIIOJIHEHO B OCHOBHOM M3
CPaBHUTEJIBHO JIETKOM IJIACTMACCHI, U OBLIIO CPOPMOBAHHBIM KaK €IMHOE 1IeJI0€ C KOPIYCOM
MACKH (C UCIIOJIb30BAHUEM, HATIPUMED, CITOCOO0B MHKEKIUOHHOTO (hOPMOBAHUS), U K
JTAHHOMY OCHOBAHUIO MPUKPEILISIIACH YIIPYTas MOBEPXHOCTh YIUIOTHEHUSI.

Marepuan, u3 KOTOpOIro U3roTaBIMBAETCS YIIPyrasi IOBEPXHOCTh YIIJIOTHEHHUS, KaK
MPABUIIO, JOJKEH O0ECIIEUMBATDH XOPOIIee KAUeCTBO YIIJIOTHEHUSI MEX1y CTBOPKOM U
MOBEPXHOCTBIO YINIOTHEHMSI. B uMCI0 TakMX MaTepuaioB B CYLIIHOCTU BXOAST 3J1aCTOMEPHI
(TepMOOTBEPKAAIOIIMECS U TEPMOIIIIACTUUHBIE) U TEPMOIUIACTUKH (ILJIACTOMEPBI).
DnacToMepbl, KOTOPbIE MOTYT OBITH TEPMOILIACTUUECKUMU 3JTACTOMEPAMH UIIM PE3UHAMMU C
MIEPEKPECTHBIMU CBSI35IMU, MOTYT BKJIIOUATh TAKUE PE3UHOBBIE MaTEpUAIIbI, KaK
MOJIMU30IIPEH, MOJIU-(CTUPOI-OyTaIMEHOBYIO) PE3UHY, TOIUOYTaIMEH, Oy TUIIOBYIO PE3UHY,
STUJIEH-TIPOINUIIEH-TUEHOBYIO PE3UHY, 3TUJIEH-IIPOIIUIIEHOBYIO PE3UHY, HUTPUIIOBYIO PE3UHY,
MOJIMXJIOPONPEHOBYIO PE3UHY, PE3MHY U3 XJIOPUPOBAHHOTO MOJIMITUIIEHA, PE3UHY U3
XJIOPCYIb(POHUPOBAHHOTO MOJUITUIICHA, IOJTMAKPUTATHBIE 371aCTOMEPHI, THUIICH-
AKPUIIOBYIO PE3UHY, (PTOPCOEPIKAIIME ITACTOMEPHI, CAIMKOHOBYIO PE3UHY, MOJIMYPETaH,
SMUXJIOPTUAPHUHOBYIO PE3UHY, TPOTUIIEH-OKCUIHYIO PE3UHY, TTOJUCYIb(OUIHYIO PE3UHY,
nomdocha3zeHOBYIO pe3uHy, Pe3UHY U3 KayuyKa, 3JIaCTOMEPhI HA OCHOBE OJIOYHBIX CTUPOJI-
OyTaJAMeH-CTUPOJIbHBIX COMIOJIMMEPOB, 3JJACTOMEPHI HA OCHOBE OJIOYHBIX CTUPOJI-
3TUJIEH/OY TUIIEH-CTUPOJIBHBIX COMOJIMMEPOB, 3JIACTOMEPBI HA OCHOBE OJIOYHBIX CTUPOJI-
U30IPEH-CTUPOJIBHBIX COMIOJIMMEPOB, 371aCTOMEPHI U3 ITOJIMITUIIEHA CBEPXHU3KOM
IJIOTHOCTH, 3JIACTOMEPBI U3 3(PUPOB COMOINIPUPOB, ITUIICH-METUIT-AKPUITATHBIE
31aCTOMEPBI, STUJICH-BUHWI-AETATHBIE JIACTOMEPHI, MOJIuaIb(aoaePUHOBLIE JTACTOMEDBI.
Bo3MokHO Takke UCIOIb30BAHUE CMECel TaHHbIX MaTepuaioB. [IprMepbl MOAXOAAIIMX
MaTEPUAJIOB JJISI U3TOTOBJIEHUSI YIIPYTUX TOBEPXHOCTEN YINIOTHEHUS BKIIIOUAIOT
MaTepuaibl, ipuBeneHHble B Taomuue 1 matenta CHIA 7,028,689 (Martin ¢ coaBTOpaMH).

HuadparmMa v CTBOPKHU 3aTBOpA

Huadparmsl (u chopMUPOBAHHBIE B HUX CTBOPKU 3aTBOPA), UCIIOJIb3YEMBIE B
OJIHOHAIPABJIEHHBIX 3aTBOPAX B COOTBETCTBUU C HACTOSIIUM U300PETEHUEM, MOTYT OBITh
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W3TOTOBJICHBI CAMOM PA3IMYHON (POPMBI C TPUMEHEHUEM IITUPOKOTO TUaIa30Ha
MaTepuanoB. BHe 3aBUCUMOCTH OT OCOOEHHOCTEN KOHKPETHOT'O MPUII0KEHUS CTBOPKH,
chopMupoBaHHbIE B AUadparMax OJHOHAMPABIEHHBIX 3ATBOPOB B COOTBETCTBUU C
HACTOSIIIUM U300PETEHUEM, TOJIKHBI CTUOATHCS WM AUHAMUYECKH 1e()OPMUPOBATHCS ITPU
MIPWIOKEHUU K HUM JIaBJICHUS] B OJTHOM HAIPAaBJICHUH, U OBICTPO BO3BPAIIATHCS B 3aKPBITOE
MOJIOKEHHE, KOTJa JaBJICHUE TTa1aeT HIDKE OMPeIeIeHHOTO YPOBHS. KOHCTpyKIusl CTBOPOK
JTIOJDKHA OBITh TAKOBA, YTO €CJIM OHU HE HAXOJIATCS B OTKPHITOM MOJIOKEHUH, KOT/1a K HUM
MPUI0KEHO JABJIEHUE, CTBOPKM 3aTBOPA BCETIA TOJIKHBI HAXOAUTHCS B 3AKPBITOM
TMOJIOKEHHUU, HE3ABUCUMO OT OPUEHTALMU 3aTBOPA B MPOCTpaHCTBe. [IpeanoyTuTensHo,
YTOOBI CTBOPKU 3aTBOPA HE OTXOJWIU OT MOBEPXHOCTEN YIIJIOTHEHUS, 1aKe KOT/1a CTBOPKU
3aTBOpA HAXOISATCS B MPOCTPAHCTBEHHOM OTHOIIEHUH IO TOBEPXHOCTSIMHU YIJIOTHEHUS, U
CUJIa TPaBUTALIMM OTPHIBAET UX OT MOBEPXHOCTEN yIIIOTHEHUs. B uactHOCTH,
MPEANOYTUTENIEHO, YTOOBI CTBOPKH 3aTBOPA MOTJIM OCTABATHCS B 3aKPBITOM IMOJIOKEHUH,
HanpuMmep, KOT1a MojIb30BaTelb CrudaeT roJ0By BHU3 K MOJY (32 UCKIIIOUEHUEM CIIy4aeB,
KOT/1a Il BBIABIXATEIbHOTO 3aTBOPA MOJIb30BATENb /IeTaeT BbI0X).

Uro kacaercs ¢puzndeckoit Popmbl, MPEATOYTUTEIHHO, UTOOBI AUadparMbl U CTBOPKU
3aTBOpPA U3rOTABIMBAJIMCH U3 JIMCTOBBIX MATEPUATIOB, UMEIOIIIMX /1B OCHOBHBIE
HaXxoJsIMecs ApYr HAITPOTUB APYyra MOBEPXHOCTU, U OTHOCUTEIILHO MAJTYIO TOJIIIMHY,
U3MEPSIEMYIO MEXKAY JAHHBIMU OCHOBHBIMU MOBEPXHOCTSIMU. Takue JTUCTOBbIE MATEPUAITBI
MOTYT OBITh U3TOTOBJICHBI JIFOOBIM IMOAXOISIIUM CIIOCOOOM, HAIIPUMED, IKCTPY3HUEH,
HAaHECEHHEM TaTbBAHMUYECKOTO MOKPBITUS, UHKEKIIMOHHBIM ()OPMOBAHHEM, JIUTHEM,
HaHECEHUEM MOKPBITUSI B PACTBOPUTEJIE, UCTIAPEHUEM C OCAXKACHHEM U TpouruMu. CTBOPKU
3aTBOpa B auadparme u3 TaKuX JUCTOBBIX MAaTEPUAIOB MOTYT ObITH CPOPMUPOBAHBI
pa3IMUHBIMU CIOCOOAMU, TAKUMU KaK, HAIIPUMED, JIa3epHas pe3ka, BOAOCTPYHHAs pe3Ka,
pe3Ka 3JIEKTPOHHBIM Pa3psiioM, IPOCEUYKA U MIPOUHE.

AJbTEpHATUBHON BO3MOXHOCTBIO SIBIISIETCSI U3TOTOBIIEHUE AUa(parM v CTBOPOK 3aTBOpA
HE U3 TUCTOBBIX MaTepuaioB. CTBOPKH 3aTBOpA B TAKUX Auadparmax MoryT ObITh
cOpMHUPOBAHBI OJJHOBPEMEHHO C U3TOTOBIIEHUEM JraparMbl UM MOCIIE U3TOTOBIICHUS
madparmel (Kak B ciaydae quadparm U3 JIMCTOBBIX MaTepualioB). JluadparmMel U CTBOPKU
3aTBOpPA, POPMHUPYEMBIE HE U3 JINCTOBBIX MATEPUAIIOB, MOTYT OBITH U3TOTOBJIEHBI JIFOOBIM
MOJXOIAIIMM CIOCOOOM, HAIIPUMED, 3KCTPY3UeH, HAHECEHUEM IalIbBAHUUECKOT' O MOKPBITHS,
WH)KEKIIMOHHBIM (POpMOBAHUEM, JINTHEM, HAHECEHUEM ITOKPBITUS B PACTBOPUTEIIE,
UCIIAPEHUEM C OCAXKIAEHUEM, IITAMIIOBKOMN U MIPOUYMMHU.

Kpowme Toro, uto nuadparmMbl MOTYT U3rOTABIMBATHCS U3 MATEPUATIOB PA3IIMIHOMN
busnueckoit GopMbl, qradparMbl MOTYT OBITh U3TOTOBIIEHBI U3 MATEPUATIOB, IIPOSIBIISTFOIINX
OoubIIOe pa3HOOOpasue pusnueckux cBoicTB. Kak OBLIO OMKMcaHo BHIIIE, CTBOPKH 3aTBOpA
MOTYT OBITh NPUKUMAEMBIMU K TOBEPXHOCTSIM YIJIOTHEHUS WU HE IPUKUMAEMBIMU K
MOBEPXHOCTSIM YIUIOTHEHHUSI.

Ecnu B KOHCTpyKLMM 3aTBOpA MPEAYCMOTPEHBI TPUKUMAaEMbIe CTBOPKU 3aTBODA,
MaTtepuai nuadparMbl TPEANOYTUTEILHO JOJDKEH ObITh O0Jiee MSITKUM U 00JIee YIIPYTUM.
[TprMepbl MOAXOAAIIMX MATEPUATOB U KOHCTPYKIMIA JIs1 TPUKATHIX CTBOPOK 3aTBOpA
NpeAcTaBiieHbl, HarpuMep, B natenTax CHIA 5509436 u 5325892 (Japuntich ¢ coaBTopamu),
a taxoke B mateHTe CIIIA 7028689 (Martin ¢ coaBTOpaMu).

Ecnu no KoHCTpyKUMU 3aTBOpA MPEAYCMOTPEHBI HE TPUKUMAEMbIe K TIOBEPXHOCTSIM
VIJIOTHEHUS] CTBOPKHU 3aTBOPA, MPEAMOYTUTEIHLHO, YTOOBI CTBOPKH 3aTBOpa ObLIIM OoJiee
KECTKMMHU, YEM B CIIydyae IPUKUMAEMBIX CTBOPOK 3aTBOpA. I10BbIIIEHHOM KECTKOCTH HE
MPWKUMAEMBIX CTBOPOK 3aTBOPA, KaK MPABUIO, TOCTATOUYHO JIJIs1 JOCTHXKEHUSI TpeOyeMoro
YIUIOTHEHUS] MEX]Ty CTBOPKAMU U MIOBEPXHOCTSIMU YIUIOTHEHUSI B OTCYTCTBUE
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CYILLIECTBEHHOT'O MPEABAPUTEIILHOTO HAMIPSDKEHHUS WU TIOKMMA CTBOPOK K ITOBEPXHOCTH
yiioTHeHUsl. OTCYyTCTBUE 3HAUUTEILHOTO NMPEABAPUTENIBHOI'O HAMPSIKEHUSI B CTBOPKE, WK
CUJIBI, BO3JICMCTBYIOIIIEN HAa CTBOPKY /JIsl OOECIEeUeHH s ee MPUKATUSI K IOBEPXHOCTH
YIUIOTHEHUS TIPU 3aKPBITUU 3aTBOPA B OOBIYHBIX YCIOBUSIX MTOTEHIUATBHO, MOXKET
obecrieunBaTh OoJiee JIerKOe OTKPHITUE CTBOPKU U TEM CAMBIM YMEHBIIIATh 3HAUEHUE CUIIBI,
TpeOyromIelcs AJ1s1 OTKPBITUS 3aTBOPA MPH TbIXAHUH.

Kpome Toro, matepuan nuadgpparmMbl U CTBOPOK 3aTBOPA, OyIyur KECTKUM, TOJHKEH
HaXOJUTBHCS B AMATa30HE YIPYyToi aedopManyu B rpenenax Xoaa CTBOPKU 3aTBOPA.
JuadparmMbl 1 CTBOPKU 3aTBOPA MOTYT OBITH MOHOCTIOMHBIMU KOHCTPYKIUSIMU, UK MOTYT
OBITH MHOTOCTIOMHBIMU KOHCTPYKLUSIMHU, COCTOSIIITUMU U3 IBYX WU OOJiee CII0eB IS
obecriedeHus1 HEOOXOAUMBIX (PU3NUECKUX CBOMCTB MOJIYYEHHOT'O B PE3yJIbTATE
KOMITO3UTHOT'0 MaTepuaiia. [loaxoasiuue matepraabl U KOHCTPYKLUUU CTBOPOK, KOTOPbIE
MOTYT OBITh UCIIOJIb30BAHBI IS TTOJIYYSHUS HE IMOHKUMAEMbIX CTBOPOK 3aTBOPA, OITUCAHBI,
Hanpumep, B nateHTax CIIIA 7188622 (Martin ¢ coaBTropamu), 7013895 (Martin ¢
coaBTOpaMu) U nateHTHOM 3asBke CIIIA 2007/0144524 (Martin).

XapaxTepusys KeCTKOCTh AuadparM U CTBOPOK 3aTBOPA B COOTBETCTBUU C HACTOSIIUM
U300peTeHUEeM, MOXKHO PaCCMAaTPUBATH KECTKOCTh KaK (DYHKIMIO MOIYJISI YIIPYTOCTU
MaTepUaIoB, UCIIOJIB30BAHHBIX B IMadparMax U CTBOPKax 3aTBOPOB. MojyjieM yrnpyroctu
Ha3bIBAETCS] OTHOLLIEHUE HATIPSHKEHUSI MATEpUalia K €r0 PACTSIKEHUIO HA MTPSIMOJIMHEHHOM
y4aCTKe KPUBOM 3aBUCUMOCTH HAIIPSKEHUS! OT PACTSIKEHUS, ITOJIyYEHHOM ITyTEM
MIPUJIOKEHUS OCEBOIM HATPY3KU K UCTIBITBIBAEMOMY 00pa3Ly U OJHOBPEMEHHOI O U3MEPEHUS
3HAYEHUI HATPY3KHU U nedopManuu. Kak mpaBusio, Harpy3ka mpuiaraercs BI0JIb OJHON OcU
UCTIBITYEMOT'0 00pa3iia, U U3MEPSIOTCS 3HAUCHHUS HATPY3KU U PACTSKEHUSI, HETTPEPHIBHO WU
nomaroBo. Moaysb yIpyrocTd MaTepyasioB, UCIOJIb3YEMBIX JJIs1 HACTOSIIET0 U300 peTeHuUs,
MOJKET OBITh OINPEAENIEH TYTEM €0 UCTIBITAHHUS 110 CTAHAAPTHOMN MPOLEIyPe U3 CEPUr
npouenyp ASTM. KonkpeTrHas nmpouenypa u3z cepurd ASTM ju1st onipeiesieHust Moy st
ynpyroctu (Moayinst FOHra) onpenensiercst icXosl U3 TUIA UM KJIacca UCTIBITYEMOIO
MaTepuana npu cTaHIapTHBIX yciaoBusax. Hanbomee obuieit npouenypoit MCbITaHUS
CTPYKTYPHBIX MaTepuanoB sBisercs mpoueaypa ASTM El 11-97, u oHa MOXET OBIThH
MCIIOJIb30BaHa JUIsl TeX CTPYKTYPHBIX MAaTEPUAJIOB, B KOTOPBIX IUIACTUYECKHUE CBOWCTBA
MPEHEOPEKMMO MaJIbl [10 CPABHEHUIO C UX PACTSIKEHUEM Cpaszy MOCIe MPUIIOKEHUS
HArpy3KH, U C UX YIpyruM cBoiictBaMu. CTaHIapTHOM MPOLEAYPOH ONpeaeeHUs yIpyrux
cBoMcTB mtactmace aBisgercas ASTM D638-01, 1 oHa MOYKeT ObITh UCIIOJIB30BaHA I
WCIIBITAHUS APMUPOBAHHBIX U HEAPMUPOBAHHBIX IJ1acrMace. Eciu i peanuzauuu
M300peTeHus UCIIONb3YETCsl BYJIKAHU3MPOBAHHAS TEPMOOTBEPKIACHHAS PE3UHA WU
TEPMOIIIACTUUECKUI 371aCTOMED, TO ISl OLIEHKH YIIPYTUX CBOWCTB TAHHBIX MAaTEPUAIIOB
HauOoJIee 1enecoo0pa3Ho UCob30BaTh poueaypy ASTM D412-98a. Eie ognum
CBOWICTBOM, XapaKTEPU3YIOLIUM MaTEPUA, UCIIOJIb3YEMBIN B KAYECTBE OJJHOT'O U3 CIIOEB IIPU
W3rOTOBJIEHWU TMOKOM CTBOPKH, SIBIIIETCS MOJYJIb THOKOCTU. Mo1ysib TMOKOCTH IIacTMace
MOJKET OBITh OINpEAEIIEH N0 CTaHIaPTHOM Ipoueaype ucnbiTanuss ASTM D747-99.

Monynp ynpyrocTtu sIBJISIETCSI BHYyTPEHHUM CBOMCTBOM OJHOPOJHOTO MaTepuasa v He
ONPENEeNseTCs OTHO3HAYHO 111 KOMITO3UTHOT'O MaTepualia. 9TO OCOOEHHO CIpaBeIIMBO,
€CIIM B CTBOPKE 3aTBOPA IIPUCYTCTBYIOT CUIIBHO PA3HOPOIHBIE KJIacchl MaTepuasioB. Eciu B
CTBOPKE 3aTBOpA IIPUCYTCTBYIOT CUJIBHO Pa3HOPOIHBIE KJIACChI MATEPUATIOB, TO TOJIBKO
ONBITHBIN CIEUUATMCT MOXKET ONPENETIUTh HauboJIee MOAXOASAIIMIA CLIOCOO UCIIBITAHMS 1151
JTAHHOT'O COYETAHUs MaTepUaIoB. Tak, HAIIpUMEp, ECIIM CTBOPKA COJAEPKUT KEPAMUUECKUIA
MOPOLIOK (IucKkpeTHas ¢asza) B mojumepe (HermpepoiBHAS daza Wik MaTpulia), TO HauboJee
MOIXOJIAIIEH MTPOLEAYPOI UCTTBITAHUS OYAET, BepOsSTHO, pouenypa ASTM ans miacrmacc.
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Ha ocHoBanuun Moyist ynpyroct MOKeT ObITh BRIOpaHa TOJILIKMHA CTBOPKU 3aTBODPA,
KoTopas Oyner o0ecrieunBaTh JOCTATOUHYIO KECTKOCTh CTBOPKU. Tak, HampuMmep, eciu
MaTepUaIbl, UCTIOb3yeMble JISI U3TOTOBJICHUS TuadparMbl (M chOPMUPOBAHHBIX B HEll
CTBOPOK 3aTBOPA) UMEIOT BBICOKUM MOAYJIb YIPYTrOCTH, TO quadparmMa MoxeT ObITh
TOHBIIIE, TAK, YTOOBI CUJIA, TPEOYIOIIAsICS 11 OTKPBITUSI CTBOPOK 3aTBOPA, HAXOAWIACh Ha
npuemsieMoM ypoBHe. M1 Hao60poT, eciii MaTepuaibl, UCIIOIb3yeMbIe /111 U3TOTOBJICHUS
muadparMbl, UMEIOT HU3KUI MOJTYJIb YIIPYT'OCTH, MOXET UMETh CMBICTT U3TOTOBJIEHUE OoJiee
TOJICTOM mruadparmsl, 4TOOBI OOECTIEUUTH XOPOIIIee MPUIETaHUE HE MTOHKUMAEMBIX CTBOPOK
3aTBOpA K MOBEPXHOCTSIM YIIOTHEHUS 1O BCeM HarpaBieHusM. Tak, Harpumep, B
HEKOTOPBIX BOILIOLIEHUSIX HIKHUM TTPeie MOAYISl YIIPYTrOCTH MaTepraioB auadparmMel U
CTBOPOK 3aTBOpa MOXeT cocTaBsaTh mpuMepHo 0.7 MIla unu 6omee, uu npumepHo 0.8
MIla unm 6onee, umu mpumepHo 2 MIla umu 6osee. BepxHuM mpeiesioMm auana3oHa MO

YIPYrOCTH MaTepHaIoB TMadparMbl U CTBOPOK 3aTBOPA MOKET ObITh mpumepHo 1,1-10°
MITa v menee, uiau npumepHo 11000 MITa wam menee, nunm gaxe 5000 MITa wiu menee.

HexoTtopsle moaxosiiue MaTepratbl Iy U3rOTOBIIEHUS AUadparMbl UM CTBOPOK
3aTBOPA, HAXOISIIIUECS B HU)KHEM MIpeJieNie quarna3oHa BO3MOKHBIX 3HAYSHUI MOTYJIS
yIIPYTOCTH, MOTYT BKJIIOUATh YIIPYTUe NMOJMMEPHBbIE MaTepualbl. B KOHTEKCTe HACTOSLIETO
TIOKYMEHTA «IIOJIMMEPHBI» 03HAYAET COJEP KLU TOJIMMED, TO €CTh MaTEpHall,
MPEACTABIIIONINI COOOM OJTHY MOJIEKYJTy C TOBTOPSIOIIMMUCS 3JIEMEHTAaMHU,
PACIIONIOKEHHBIMU TPABUIIBHO WIIM HENMPaBWIbHO. [1omMMepsl MOTYT OBITh TPUPOIHBIMU
WA CUHTETUUECKMMU U, KaK MIPaBUIIO, SIBJIISIFOTCS OPraHUYECKUMU BEIIECTBAMU. YTIPYTrue
MOJIMMEPHBIE MaTEPUAIIbl MOTYT BKJIIOUATh 3J1ACTOMEPHI (TEPMOOTBEPKIECHHbBIE NN
TEPMOILJIACTUYECKUE) U INIACTOMEPBI, WIIU UX cMecu. [lommepHble MaTepuasbl,
UCTIOJIb3YyeMble 715 iadparmM U CTBOPOK 3aTBOPOB, MOTYT OBITh OPUEHTUPOBAHHBIMH UIIH
HE OPUEHTHUPOBAHHBIMU, TOJTHOCTHIO UIIM YACTUUHO.

[Moaxoasue 3macToMepbl, KOTOPbIE MOTYT ObITh TEPMOILIACTUUYECKUMH 3J1aCTOMEPAMHU
WIIA PE3UHAMMU C MTEPEKPECTHBIMU CBSI3SIMU, MOTYT BKJIIOUATh TAKUE PE3UHOBBIE MAaTEPUATIBI,
KaK TOJIMU30MPEH, MOJIU-(CTUPOJI-0yTaIMEHOBYIO) PE3UHY, MOIMOYTaueH, OYTUIIOBYIO
pE3UHY, STUIEH-IIPONUIIEH-TUEHOBYIO PE3UHY, 3TUIECH-ITPOITUIIEHOBYIO PE3UHY, HUTPUIIOBYIO
pe3UHY, MOJIUXIOPOIPEHOBYIO PE3UHY, PE3UHY U3 XJIOPUPOBAHHOTO MOJUITUIIEHA, PE3UHY U3
XJIOPCYIb(POHUPOBAHHOTO MOJUITUIICHA, IOJTMAKPUTATHBIE 3J1AaCTOMEPHI, THUIICH-
AKPUIIOBYIO Pe3UHY, (PTOPCOIEPIKAIIME ITACTOMEPHI, CAIMKOHOBYIO PE3UHY, MOJIMYPETaH,
SMUXJIOPTUAPUHOBYIO PE3UHY, TPOMUICH-OKCUIHYIO PE3UHY, MOJTUCYIb(OUIHYIO PE3UHY,
nosmdocda3zeHOBYIO PE3UHY, PE3UHY U3 KaydyKa, 3J1aCTOMEphl HA OCHOBE OJIOUHBIX CTUPOJI-
OyTaJAMEeH-CTUPOJIBHBIX COTIOJIMMEPOB, 3JJACTOMEPHI HA OCHOBE OJIOYHBIX CTUPOJI-
9TUJIEH/OY TUIIEH-CTUPOJIBHBIX COMOJIMMEPOB, 3JIACTOMEPBI HA OCHOBE OJIOYHBIX CTUPOJI-
U30IPEH-CTUPOJIBHBIX COMIOJIMMEPOB, 371aCTOMEPHI U3 MOJIMITUIIEHA CBEPXHU3KOM
IJIOTHOCTH, 3JIACTOMEPBI U3 3(PUPOB COMOINIPUPOB, ITUIICH-METUIT-AKPUITATHBIE
371aCTOMEPBI, STUJICH-BUHWI-AETATHBIE 3JIACTOMEPHI, MOJIUaIb(paoaePUHOBLIE JTACTOMEDBI.
C nepeuyncaeHHbIMH BbIIIE MaTepUaIaMU MOTYT OBITh CMEIIAHbI, HAIPUMED, TTOJTUMEPHI,
3aIOJITHUTENHU, T00aBKH, CTAOUIM3ATOPHI U ITpoure MaTepuaibl. [TpuMepsl MOaXOagIIMX
MaTepuasoB I U3TOTOBJICHUS A1 AMadparM U CTBOPOK 3aTBOPA C HU3KUMHU 3HAUCHUSIMU
MOJIyJI YIPYTOCTH BKIIIOYAIOT MAaTepUallbl, IpuBeAeHHBIE B Tabuie 2 NTaTeHTHOH 3asIBKU
CIILA 2007/0144524 (Martin ¢ cOaBTOpamHu).

[Tpumepsl MOIXOA[IIMX MATEPUATOB C BBICOKUM 3HAYEHUEM MOJIYJISI YIIPYTOCTH ISt
U3rOTOBJIEHUS AUadparMbl U CTBOPOK 3aTBOPA BKIIOUAIOT MAaTEPHAIIBI C BHICOKUM YPOBHEM
KPUCTALUIMYHOCTH CTPYKTYPBI, TAKME KaK KepaMHKa, ajiMa3, CTEKJI0, [UPKOHUMN; METAJIIBI
iy GoJIbra U3 TAKUX MaTepUaJioB, Kak 0Op, TaTyHb, MATHUEBBIE CIIJIABBI, CIIJIABBI HUKEIS,
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HEpJKaBeroIIas CTajib, CTallb, TATAH U BoJbdpam. [Toaxoasiye moaMMepHble MaTepUaIbl
BKJIFOYAIOT TEPMOIUTIACTUKH, TAKHE KaK CO-TIOTMI(PUP-IPUPHI, ITUIICH-METUII-AaKPUITATHBIE
MOJIMMEPBI, TOJIUYPETAH, AKPUITOHUTPUII-0yTaAUEeH-CTUPOJIbHBIE MTOJIUMEPHI, TOJIMITUIICH
BBICOKOM IIJIOTHOCTH, BLICOKOIIPOYHBIN MTOJIUCTUPOIL, TUHEWHBIN TTOJUITAIIEH HU3KOU
IJIOTHOCTH, MOJIUKAPOOHAT, )KUIKOKPUCTAJUITMUECKUE MTOJIUMEPHI, MEJTAMUHBI, HEHJIOH,
MOJIMAKPUIIAT, MOJIUAMUI-UMUT, TOTUOYTUIIeH-TepdTanaT, moan3PUpPKETOHBI,

O3 GUPUMU/T, TTOJIUITUICH-HADTATIMH, TTOJTUITUIIEH-TepdTAIAT, TOJTUMMUI,
MTOJIMOKCUMETHJIIEH, TTOJIMITPOIIMIIEH, TIOJIMCTUPOIT, XJIOPU TIOJIMBUHWIIMACHA U GTOPHT
MOJIMBUHWINIEHA. MOTYT TaKXe UCII0JIb30BATHCS LEUIIOI03HbIE MATEPUAIIbl TPUPOTHOTO
MIPOUCXOXKACHUS, TAKHUE KaK TPOCTHUK, OyMara u IepeBo, Harpumep, oepesa, Kep, KJIeH U
el1b. BO3MOXHO TaKkke UCIOJIb30BAHUE CMECEN WIM COUETAHUIN JaHHBIX MAaTEPUATIOB.
[Tpumepbl MOAXOASIIUMX MATEPUATIOB 11 U3TOTOBJIEHUS] TIOBEPXHOCTH YILJIOTHEHUS
BKJIFOUYAIOT MaTepuasbl, mpuBeAacHHbIe B Tabmuie 2 matenTa CILIA 7013895 (Martin ¢
coaBTopamu). Elie 01HOM XapaKTepUCTUKOM MaTeprasa quadparMbl U CTBOPKU 3aTBOpa
aBIIsieTcs KO3 (UIMEHT KOHCOIBHOTO U3rnda, KOTOPHBIN MOXKET OBITH OIpeAesieH M0
MpoLEeIype U3MEPEHHUsT KOHCOJIbHOTO U3ruba, onmucaHHoM Hibke. Takasi XapaKTepucTuKa
0COOEHHO MOJIe3HA, €CIIM UCIIOIb30BAHHBIN 11 U3TOTOBJIEHUS AuadparMbl MaTepual
SIBJISIETCSI IMCTOBBIM, TaK 4TO JJIs OfnpeAesieHus: KoapuimeHTa KOHCOIBHOTO U3ruda
MOXHO IOJIy4YUTh XOpoIuii oopasel. [IpaBuibHbIM MOI00POM COYETAHUS MOTYJIS
YIIPYTOCTH U TOJIIMHBI MaTepuala quadparMbl U He TPHKUMAEMBIX CTBOPOK 3aTBOPA
MOXHO TOOUTHCS TOCTATOYHO HU3KUX 3HAYEHUI KOI(PPHUIHEHTAa KOHCOIBHOTO U3ruda.
[TpennoutuTenbHO, 4TOOBI MaTEpUa AUadparMbl U CTBOPOK 3aTBOPA, OYIyUd YIIPYTUM,
TEeM He MeHee uMel Ko PUIeHT KoHcoabHOoro u3ruda mpumepno 0.0050 umu meHee, 6oiiee
MpeAnoYTUTENbHO - puMepHOo 0.0025 i MeHee, U elie 60Jiee MPEANOUTUTETBHO -
npumepHo 0.0015 unmu menee. Kak o6cyxaamock BhIIIE, 32 CYET MPABUIIBHOTO BBIOOPA
TOJIIMHBI TUadparMbl U CTBOPOK 3aTBOPA MOXKHO JOCTUYH TPeOyeMbIX (PU3UUECKUX CBOMCTB
JIAHHBIX JeTajiel, B pe3ysibTaTa 4ero OyJeT oOecreunBaThCs MpaBuiibHas padoTta
OJHOHAIIPABIIEHHBIX 3aTBOPOB. VICKIIFOUMTEIBHO B KA4ECTBE IPUMEPA IIPUBEIEM, UTO
TOJIIMHA AUadparMbl U CTBOPOK 3aTBOPA MOXKET COCTABISATh OT MpUMepHO 10 MKM 10
npumepHo 2000 MkM, ipeanouTuTeabHo oT 20 MkM 10 700 MKM, U O6oJiee
MPEANOYTUTEIBHO - OT MPUMEPHO 25 MKM 110 mpuMepHO 600 MKM; IpU 3TOM CIIETYET
MMOHUMATh, YTO TUadparMbl U CTBOPKH 3aTBOPA CO 3HAUCHUSIMU TOJIIIMHBI BHE TAHHBIX
JIMANa30HOB TAKKE HAXOMSTCS B MacllITabe peanu3alyi HaCTOALLEr0 U300 PETEHHUS.

KoHcTpykuus TuieBor Macku

JIvueBple MacKy, BKIIIOUAIOIINME OJHOHAIIPABIIEHHBIE 3ATBOPHI B COOTBETCTBUH C
HACTOSIIMM U300PETEHUEM, MOTYT OBITh PA3JIMYHBIX TUIIOB U (OPM, BKITIOUAS], HAIIPUMED,
JIMLIEBBIE MIOJIYMACKH, IOJIHOJIMIEBbIE MAacku U konnaku. Kak oOcyxxaanach BbIllIe,
UCIIOJIb3YEMbIE B JIMLEBBIX MacKax OJHOHAIPABICHHBIE 3aTBOPBI MOT'YT ObITh
B/IbIXATEJIbHBIMU 3aTBOPAMH WJIM BBIABIXATEIbHBIMU 3ATBOPAMM.

Ha ¢wur.1 mokasan mpumMep JIMIEBON MaCKH, B KOTOPOM MOXeET OBbITh UCTIONb30BaH
OJIHOHAIPABIIEHHBIN 3aTBOP CO CTBOPKAMHU, KaK ObLJIO OMMCAHO BbIlIE. B mokazaHHOM
BOIUIOIIEHUU KOHCTPYKIMS Kopiryca 12 Macku 00ecreurBaeT ero nocajaky Ha HOC U pOT
I10JIB30BATEIIS], TAK YTO IPU 3TOM OH HAXOAUTCS HA HEKOTOPOM PACCTOSIHUM OT JIMLA
I10JIB30BATEIIS], U MEXKY JIULOM I10JIb30BATENS U BHYTPEHHEN [IOBEPXHOCTBIO KOPIyCa MACKU
00pa3yeTcsi BHyTPEHHEE ra30BO€ MPOCTPAHCTBO (II0JIOCTh). B HEKOTOPBIX BOIUIOIIEHUSIX
KopItyc 12 Macku MOKET OBITh (PUIBTPYIOUIMM KOPITYCOM MAaCKH, TO €CTh
ra30MPOHUIIAEMBIM, TaK YTO (PAKTUUYECKU CaM KOPITYC UCMIOIB3YETCs A1 (PUIbTpauu
BO3/lyXa, MOMNAJAIOUIETO Yepe3 KOPIYC BO BHYTPEHHEE ra30BO€ MPOCTPAHCTBO.
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@UIbTPYIOLIMI KOPITYC MAaCKH, KaK MPaBUIIO, UMEET IIPOeM (HE MOKa3aH), Paclol0KEeHHbIH
B MECTE MPUKPEIJIEHUS] OAHOHAIIPABIEHHOTO BBIABIXATEILHOTO 3aTBOPa 20 K KopIycy 12
MAacCKH, TaK UYTO BbIJBIXa€MbIl BO3/IyX MOET BbIXOJIUTh U3 BHYTPEHHET O ra30BOT0O
MpOCTpaHCTBa uepe3 3aTBop 20, 6e3 HeOOXOIMMOCTH TPOXOIUTH Yepe3 Kopiryc 12 Macku.
Ecmu xopmnyc 12 Macku SIBISIeTCS] Ta30MPOHULIAEMbIM, OH MOKET OBITh U3TOTOBJIEH U3
HECKOJIbKUX CJIOEB MaTepUasioB, KaK ONMMCcaHo, HarmpuMmep, B mateHTe CIIIA 7028689 (Martin
C COABTOPAMH).

OnHUM U3 PEANOUYTUTENBHBIX MECT PACIIOJIOKEHHUS TPOEMa BbIIBIXATEILHOTO 3aTBOPA B
Kopmyce 12 Macku sIBJISIETCS MECTO MPSMO HAMIPOTUB OOJIACTH, TJIe OYJAET HAXOAUTHCS POT
MOJIb30BATEIIS], KOTJ1a MacKa Hajera. PacnonoxkeHnue mpoemMa, a 3HauuT, ¥ 3aTtBopa 20 B
JAHHOM 00JIaCTU MO3BOJIUT 3aTBOPY JIerde OTKPBIBATHCS B OTBET HA BO3HUKAIOIIEE
JIaBJIEHWE BO3/AyXa IPU BBIABIXaHUM €TI0 Mojb30oBaTtenieM Macku 10. B kopnyce 12 macku
THUIIA, U300PAXKEHHOTO Ha (HUr. 1, MPaAKTUUECKU BCSI OTKPBITASI TOBEPXHOCTH Kopmyca 12
MACKH MOXET ObITh IPOHUIAEMOM 17151 BABIXaEMOT'0 BO3yXa.

Koprmyc 12 Mmacku MOXeT UMETh KPUBOJIMHENHHYI0, TToychepruueckyto popmy, Kak
nokas3aHno Ha ¢ur.1 (cmotpu Takxke nateHT CILA 4807619 (Dyrud ¢ coaBTOpamm)), Wiy npu
KeJIaHUM MOKET UMETh JIIoOyIo pyryto ¢popmy. Hanpumep, Kopiiyc Macku MOKET UMETh
yaieobpasnyo ¢opmy, kak onucano B matente CILIA 4827924 (aBTop Japuntich). Macka
MOJET TaKKe B HepaboUueM COCTOSIHUU CKJIAIbIBATHCS BTPOE /10 INIOCKOTO COCTOSIHUS, a TIPU
paboTe pa3BoOpaUMBATHCS M PUHUMATH (popmy yammm - cMmoTpu nnateHT CHIA 6123077
(Bostock ¢ coaBTopamm), a Takxke npombiiuieHHbIe 00pa3ipl CILIA Des. 431647 (Henderson
¢ coaBTopamu) U Des. 424688 (Bryant ¢ coaBT). JIulieBbie MaCKM B COOTBETCTBHH C
HACTOSIIIMM U300PETEeHUEM MOTYT TAKXKe UMETh MHOT'O APYTUX KOH(pUTypalui, KaK
HAIlpUMeEp, CKJIAAbIBAIOIIASICS BJIBOE 10 INIOCKOTO COCTOSIHUSI MacKa, ONTMCAHHAS B
npombiiieHHoM oopa3sie CHIA Des. 443927 (aBTop Chen). Koprnyc Macku MOKET Takxke
OBITh TA30HETTPOHUIAEMBIM, U K HEMY MOTYT MIPUKPEIUIATHCS PUIBTPYIOIIHME KaPTPUILKH,
Kak B Macke, onrucanHoi B matente CIIIA 5062421 (Burns u Reischel).

Kpome Toro, kopryc Macku MOXET OBITh a1alITUPOBAH AJISI UCIIOJIb30BAHMUSI C
MOJIOKUTETIbHBIM JIABJIEHUEM BO3/1yXa HA BXOJE, B IPOTHUBOIOJIOKHOCTh OMUCAHHBIM BbIIIIE
MacKaM, pACCUMTAHHBIM Ha OTpulaTenbHoe AaBieHue. [Ipumepsl Macok, pacCUMTaHHBIX HA
TTOJIOXKUTEIIbHOE JTaBJICHHE BO3MyXa, mpuBeeHbl B maTeHTax CIIA 5924420 (Grannis ¢
coaBTopamu) 1 4790306 (Braun ¢ coaBTopamu). Kopryc punbTpyrolei JuneBo Macku
MOJKET OBITh TAK)KE MOJKIIOYEH K aBTOHOMHOMY JIbIXaTEIbHOMY alnaparty, HoAaloIeMy
MOJIb30BATENIIO YUCTBIN BO3/IYX, KaK OMMcaHo, HanpuMep, B nateHTax CIIIA 5035239
n 4971052.

Kopnyc Macky MOXeT Takke MOKPbIBATh HE TOJILKO HOC U POT MOJIb30BATENS (TaKue
MAaCKH Ha3bIBAIOTCA MTOJyMacKaMu), HO €lIe U IJ1a3a MOJIb30BaTeNs (TaKue Macku
HAa3bIBAIOTCS MOJIHOJIMIEBBIMM), OOecreunBas, B JONMOIHEHUE K 3aIIIUTEe OPraHOB AbIXaHUS
MOJIb30BATES, €IIIE U 3aIUTY €r0 OPraHoOB 3PEHHUS - CMOTPU, HAIIPUMED, TATEHT
CIIA 5924420 (Reischel ¢ coaBTopamn). Kopryc Macku MOeT ObITh TPOCTPAHCTBEHHO
OTJIEJIEH OT JIMLA MOJIb30BATENS, UM MOXKET HAXOIUTHCS BOPUTHIK K JIULY, WIH B
HEMOCPEICTBEHHOM OJIM30CTH OT Jinna. B mobom ciiydyae Macka onpesesseT BHyTpEHHee
ra3zoBO€ MPOCTPAHCTBO, B KOTOPOE MOMAAAeT BbIABIXAEMbII BO3AYX IE€pPEe/ TEM, KaK BBIATH
Hapy>Ky MacKy 4epe3 BblIbIXaTelbHbIN 3aTBOP. Kopmyc Macku MOXKeT TaKke UMETh
TEPMOXPOMHOE YIIJIOTHEHUE 10 IEPUMETPY, MEHSIIOLIEE UBET ITPU KACAHUU C KOXKeW U
MO3BOJISIFOILIEE TOJIB30BATENIO YOEIUTHCS, YTO MACKa MPABUIIBHO Cella Ha JIMLO - CMOTPHU
nateHT CILIA 5617849 (Springett c coaBTOpamH).

Jl71 IpOYHOr 0 yJepKaHUsI MACKU Ha JIUIE TTOIB30BATENsI KOPIYC MACKH MOXET OBITh
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CHa0’KeH CUCTEMOM KPETLJIEHUS, KOTOPasi MOXKET BKIIIOYATh, HAIIPUMED, IOJIOCKH 15,
HATSDKHBIE PE3UHKU WK ITPOYME ITOAXOASAIIUE CPEACTBA, IPUKPEIJIEHHBIE K KOPIIYCY MACKU
u obecrieunBaroIIMe yaep>KaHUe MACKU Ha JIMIE MOoJIb30BaTensl. [IpumMepsl moaXoAsIIMX
KPEMeXHbIX cUCTeM Macok mpuBoAsaTcs B mateHTax CLLA 5394568 u 6062221 (Brostrom ¢
COaBTOpaMH), u 5,464,010 (aBTop Byram).

Ha xopmyce 12 Macku MOXeT OBITh MIPEAYCMOTPEH HOCOBOM 3aKUM 16, BKITIOYAFOIIHI
TMOKYIO MMOJIOCKY U3 OYeHb MSTKOT'0 METaJlIa, KOTOpas MOXET ObITh COTHYTa TOYHO IO
dbopme Hoca, obecrieurBas yaep:kaHue MacKy B HY>)KHOM TTOJIOKEHUU IO OTHOIIIEHUIO K HOCY
noJib3oBatelis. [IpruMepsl NOAXOISIIMX HOCOBBIX 3a)KUMOB MTPUBOASTCS B ITATEHTE
CIIIA 5558089 u mpombltiieHHOM o6pa3ie Des. 412573 (aBTop Castiglione).

CriocoObI 1 000pyA0BaHKE TSI TPOBEICHUS UCTTBITAHUM

H3mepenue TBepaocTu

Js1st usmMepeHust TBEpAOCTH MATEPUATIOB, UCIIOJIb3YEMBIX JIJI1 U3TOTOBJICHUS CEAEI
3aTBOPOB, UCIIOJIB30BAJICA METOJ HAHOKJIMHA. MEeTO HAHOKJIMHA O3BOJISIET UBMEPSITh
TBEPJIOCTh KaK 00pa310B UCXOIHBIX MATEPUATIOB ISl TOCIIEAYIOIIETO U3TOTOBJICHMUS
MOBEPXHOCTEHN YIUIOTHEHUS, TAK U TOTOBBIX TOBEPXHOCTEN YIUIOTHEHUSI, UCIIOJIb3YEMBIX JJIS
MOCTIEIY IO YCTAHOBKHY B 3aTBOP MpH ero coopke. M cnblTaHue mpoBOAWIOCH MTpU
MMOMOIIY MUKPOKJIMHOBOTO U3MEPUTENISE TBEPAOCTH - MUKPOMEXaHUUECKOro Tectepa MTS
Nano XP npousBo/icTBa MHHOBAMOHHOT'O LEHTPA HAHO-UHCTpYMeHTOB MTS Systems Corp.,
(Oyk-Pumx, mrat Tennecu, CIIIA). JlaHHBINM TPUOOP TTO3BOJISET U3MEPSATH TITyOUHY
IIPOHUKHOBEHUS B 0Opa3el NMpaMUAaIbHOTO alIMa3HOTo KiIMHa bepkoBuua, MMEIoIero
BHYTPEHHUI yroJl MOIyKOHYyca 65°, Kak (YHKIUIO OT MPUI0KEHHOM HATPY3KU, BILUIOTH J10
MaKCHUMaJIbHOW HAarpy3ku. HoMuHabHbIEe TapaMETPhl U3BMEPEHUS COCTABIISUIN: CKOPOCTh
MIPUIOXKEHUs Harpy3Kku 10 HM/C, C 4YyBCTBUTEIbHOCTHIO TPUOIIMKEHUS K TToBepXHOCTH 40% 1
YCTAHOBJIEHHBIM 3HAYEHHUEM MTPOCTPAHCTBEHHOT O cMmeneHus 0.8 HM/c. Bee skcnepuMeHThl
MPOBOJIMIUCH TIPU MOCTOSTHHOM CKOPOCTHU MOIa4M KJIMHA Ha Ti1youHy g0 5000 HM, 3a
UCKJIIOUEHUEM 3KCIIEPUMEHTOB C KaTMOPOBOYHBIMU 00pa3LaMU U3 IJIABJIEHOTO IMOKCHUAA
KPEMHUSI, B KOTOPBIX ITPOBOIMINCE U3MEPEHUS C TIOCTOSTHHOM CKOPOCTHIO lehopMalIivu 10
MakcuMajbHOTo 3HayeHus Harpy3ku 100000 mxH. LleneBbiMu 3HaU€HUSIMU CKOPOCTH

neopMalKK, FapMOHUYIECKOTO cMeleHus 1 Koadduumenta [Tyaccona sismmch 0.05 ¢!, 45
I'i 1 0.4 coorBeTcTBeHHO. OOpa3el moMeniaics B IepKaTesib TAKUM 00pa3oM, UYTO
HCIBIThIBa€Masi IOBEPXHOCTh ObLIA BUIHA YEPE3 BepXHee HAOI01aTeIbHOE OKHO ITpUdopa.
VyacTku UCIBITBIBAEMOT'0 00pa3ia s MPOBEACHUS U3MEPEHMI BhIOMpauch mpu 100-
KpPaTHOM YBEIIMYEHUH, UTOOBI YOSIUTHCS B UX ITPEICTABUTEIIBHOCTH TSl HCIBITHIBAEMOTO
MaTepualia, TO €CTh B OTCYTCTBUU Ha HUX MYCTOT, BKJIIFOUEHUHN WK 3arpsi3HeHui. s
KaXXJIOM CepUr IKCIIEPUMEHTOB MPOBOJIMIICS OJAUH IKCIIEPUMEHT CO CTAHAAPTHBIM 00pa3oM
IJIaBJIEHOTO KBaplia B KauecTBe KOHTPOJIs1. COBMEIIEHUE OCH KJIMHA U ONITUYECKOM OCH
mpurbdopa MPOBEPSIIOCh U KAITMOPOBAIOCH A0 MPOBEICHMS UCITBITAHUM 00pa3ia, ¢ ITOMOIIbIO
Mporecca uTepanuii, B KOTOPOM KJIMH 3arOHSIJICS B KaTMOPOBOUHBIE OOpa3ibl U3
IJIaBJICHOTO KBapla, v Ipyu 3TOM KOPPEKIHUS OMMOKU ITPOBOAUIIACH TPOTPAMMHBIM
obecnieueHreM npuodopa. McrpiTaHue MpoBOIUIOCH B PEKUME HEITPEPHIBHOT'O U3MEPEHUS
KeCTKOCTH. TBepaocTh obpa3sia, BeipaxkaeMas B MIla unu I'Tla, onpenensiiach kak
MOPOTOBOE 3HAUCHUE MPUKJIAIBIBAEMOT0 HAIPSIKEHUS, ITPU KOTOPOM HaYHWHAJIACh
iacTuaeckas pepopmanus obpasua u Beruncisiiack kak H=P/A, rne H - TBepaocTs, P -
Harpyska, A - IjIomaab KOHTaKTa.

KoaddunueHT KOHCOTLHOTO M3rnda

JI1st oxapaKTepru30BaHUS KECTKOCTH TOHKHX MOJIOCOK MaTepHajia MOXKET IIPOBOAUTHCS
WCIBITAHUE HA KOHCOJIbHBIN U3TU0, 3aKIIOUaIolieecss B usMepeHur poruda oopasia 1o/
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COOCTBEHHBIM BecoM. J1J1st 3TOro rotroBUTCS 0Opa3el MaTepyalia B BUAE MOJIOCKU

mmpuHoit 0.794 cM 1 1uHOM mpuMepHO 5 cM. OOpasel HAUMHAIOT CABUTATh BJIOJb €ro
COOCTBEHHOM JUTMHBI HAJT KpaeM T'OPU30HTAIILHOM MOBEPXHOCTHIO C YIJIoM 00pbIiBa 90°.
ITocne Toro, kak 1.5 cM MaTepuaia OyaeT BBICTYIIATh 3a Kpai MOBEPXHOCTH, HAUMHAIOT
U3MEPSTh BEJIMUYMHY M3rKba oOpasia Kak pacCTOSTHUE IO BEPTUKAIIM OT HU)KHETO €ro Kpas
(TO ecTh Ha KOHIIE TIOJIOCHI) 10 TOPU3OHTATIBbHOMN MoBepXHOCTH. OTHOIIIEHHUE U3rnda K
BBICTYITAOIIICH JIJTHHE 00pasiia Ha3bIBaeTCs KO3 (MUIUEHTOM KOHCOIBHOTO M3ruoa.
KosddurmeHnT KkoHCOMBHOTO W3rnda, OJIM3Kui K 1, yKa3bIBaeT Ha OOJBIITYIO THOKOCTh
MaTepualia, B TO BpeMs Kak K03 OUIMEHT KOHCOJIbHOI'O U3ruda, 0u3kuii k 0, yka3bIBaeT Ha
MaJIyl0 THOKOCTb.

ITaTeHTHI ¥ TpOUYKe MaTEHTHBIE TOKYMEHTBI, IIUTUPYEMbIC B HACTOSIIEM OIUCAHUH, U
YIIOMHMHAEMbI€ B COBOKYITHOCTH, YIIOMUHAIOTCS KaK IIUTUPYEMbIe paBHO3HAYHO.

Takum 06pa3om, BBIIIE OBIUIH ITPEICTABIICHBI pA3IMYHbIC BApUALlMK B MacIITabax
HacTosIero n3oopereHus. CeeaymuM B JaHHOM 00J1aCTH TEXHUKHK OyIeT MOHSTHO, YTO
BO3MOJKHBI M MHBIE BOTLJIOIIEHMS] HACTOSIIETO M300pETeHMS M U3MEHEHHUS B HeM, 0e3 0TXo/1a
OT MacIITaba HacTosIIero n3oopereHrs. CBeayIuMM B TaHHOM 00JIaCTH TEXHUKHU OyaeT
TaK)Xe MOHSATHO, YTO ONMUCAHHBIE BOTUIOIICHUS ITPUBEICHBI UCKITIOUMTEILHO B HEIISIX
WLTFOCT ALV, M HE IS OTpPaHUUEHUs HAacTosIIero n3ooperenus. Hacrosiee n3oopereHue
Or'PaHUYCHO JIMIIIb HUKECIIeayIomel (hopMyJIol U SKBUBAJICHTHBIMU €11 TIOKYMEHTAMHM.

dopwmyia u300peTeHus

1. JInueBas Macka, conepxalias:

KOPITYC MAaCKH, aalTUPOBAHHBIN 714 ITOCAIKHA IO MEHBIIEH MEPE HA HOC U POT
II0JIb30BATEIS U OIIPEACIIAIOIINI BHYyTPEHHEE Ta30BO€ IIPOCTPAHCTBO, KOT'la MacKa HAJeTa,

Y OJIHOHAIIPABJIEHHBIN 3aTBOP, 0OECIEUUBAIOIINN Ta30BOE COOOIEHUE MEXKIY
BHYTPEHHUM T'a30BbIM [IPOCTPAHCTBOM U BHEIIHUM I'a30BBIM [IPOCTPAHCTBOM, U IIPU 3TOM
YKa3aHHBII OTHOHAIIPABIIEHHBIN 3aTBOP CONEPIKUT:

OCHOBAHME, MPUKPEIJICHHOE K KOPITyCYy MAaCKU U CoJep:Kallee 1Ba UM 00Jiee IPOeMOB,
yepe3 KOTOPBIE a3 MOXKET POXOAUTE MEXIY BHYTPEHHHUM Ira30BBIM IIPOCTPAHCTBOM U
BHELIHUM Ia30BbIM IIPOCTPAHCTBOM, IIPU 3TOM KaKIbIi U3 IBYX WM OoJiee IpOeMOoB
OKpPY2KEH IIOBEPXHOCTBIO YIUIOTHEHHUS, IPOTSHKEHHOM BOKPYT IIpoeMa,

HETOIBWXKHYIO uadparmy, pacroaoKeHHYI0 Ha OCHOBAHHWH, U IIPU 3TOM yKa3aHHas
madparMa siBIsieTCsl IpOTSHKEHHOM Hall IByMs WK O0Jiee TpoeMaMH U COOTBETCTBYIOIITUMHU
IIOBEPXHOCTSAMU YIIJIOTHEHMUS,

JIBe UM 00JIee CTBOPOK 3aTBOPa, chOpMUPOBAHHBIE B Tuadparme, mpu 3TOM OJIHA
CTBOpKA 3aTBOpPA U3 ABYX WIJIM O0Jiee CTBOPOK 3aTBOPA PACIOIOKEHA HAl KAXKIBIM IIPOEMOM
U3 ABYX WK O0Jjiee MPOEeMOB, U IIPU 3TOM KaK/1asi CTBOPKA 3aTBOpPA U3 ABYX WM Oosee
CTBOPOK 3aTBOPA COJIEPKUT I'PAHUYHYIO TTPOpPe3b, chOPMUPOBAHHYIO B Auadparme, u
MIETJTIO0, BIOJIb KOTOPOM CTBOPKA 3aTBOpA MPUKPEIUIeHA K Auadparme, puueM IpaHUuHAS
Mpope3b ONpeaessieT CBOOOIHBIN Kpakt CTBOPKM 3aTBOPA, MPOTSHKEHHBINM OT MEPBOTO KOHIA
KO BTOPOMY KOHLY, IIPU 3TOM NETIIA BBIIOJHEHA NPOTHKEHHONW MEXIY NEPBBIM KOHIIOM U
BTOPBIM KOHIIOM CBOOOTHOT'O Kpasi CTBOPKH 3aTBOPA, IIPU ITOM KakJasi CTBOpPKA 3aTBOpa
U3 ABYX WK O0Jiee CTBOPOK 3aTBOPA BBIIOJIHEHA C BO3MOXHOCTBIO HAXOAUTHCS B 3AKPBITOM
IIOJIOKEHUH, B KOTOPOM CTBOPKA 3aTBOPA HAXOAUTCSA B KOHTAKTE C IOBEPXHOCTBIO
YIUIOTHEHMUS, IPOTSHKEHHONW BOKPYT IIpoeMa, HaJl KOTOPBIM PacIlOIOKeHa CTBOPKA 3aTBOPA,
Y KOTOPBIN 3aKPpbIBAET CTBOPKA 3aTBOPA, IPUUEM CTBOPKA 3aTBOPA MOXKET TAK)KE OBITh
BBIIOJIHEHA C BO3MOXHOCTBIO HAXOAUTHCS B OTKPBITOM ITOJIOKEHUH, B KOTOPOM I10
MEHBIIIEN Mepe YaCTh CTBOPKU 3aTBOPA OTXOAUT OT MOBEPXHOCTHU YIIJIOTHEHUS, TAK YTO IIPU
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3TOM ra3 MOXKET IMIPOXOJAUTh MEXAY BHYTPEHHUM ra30BbIM IPOCTPAHCTBOM U BHEIIIHUM
ra30BbIM IIPOCTPAHCTBOM, M KPBILIKY 3aTBOPA, IPUKPEIIIEHHYIO K OCHOBAHMUIO.

2. JInueBast Macka 1o 1.1, oTJiMyaromascs TeM, 4To rpaHuYHasl MPOpe3b Kax a0 CTBOPKU
3aTBOpA M3 ABYX WJIM 00Jiee CTBOPOK 3aTBOPA XapaKTEePU3YETCs ITUPUHOM ITPOPE3H, TAKOM,
YTO CBOOOAHBIN Kpali CTBOPKH 3aTBOPA IMPOCTPAHCTBEHHO OTALIICH OT Kpasi nuadparMebl,
HaXOJIAIIErOCsl HAITPOTUB HETO 32 TPAHUYHOMN MTPOPE3BIO.

3. JIuueBast Mmacka 1o 1.1, oTJIMyaromascs TeM, 4To IMeTJIs 10 MEHbIIeH Mepe OJHON U3
CTBOPOK 3aTBOPA COJCPKUT JIMHUIO Haape3a, chopMUpoBaHHYIO B AUadparme.

4. JIuneBast Macka 1o .1, oOTIMYaromascs TeM, 4To NeTJIs O MEHbIIIEH Mepe OJTHOMN U3
CTBOPOK 3aTBOPa COACPKUT OJHY WM O0JjIee METIEBhIX mpope3el, cpopMUpPOBaHHBIX B
muadparme, U OJUH WM OoJiee TIePEeIIeKOB, CBA3BIBAIOIIMX CTBOPKY 3aTBOpA C auadparmMom.

5. JluneBast Macka 1o I1.1, OTIMUaromascs TeM, 4To JIBE WM 00Jjiee CTBOPOK 3aTBOPA,
PACTOI0KEHHBIX HAJT IBYMS WIIK OoJiee TpoeMaMU, OPUESHTHPOBAHBI B OJHOM HaIlpaBJICHUH,
TaK 4TO CBOOO/IHBINM Kpai OJTHOM CTBOPKH 3aTBOPA PACIIOJIOKEH PSIOM C METJIEH Ipyromn
CTBOPKH 3aTBOPA, MPH 3TOM IETJIM CTBOPOK 3aTBOPA B LIEIOM MapalieNIbHbI APYT APYTY.

6. JIueBast Macka 1o 1.1, OTJIMyaromasics TeM, 4To Kaxaasi MIOBEPXHOCTb YIJIOTHEHUS
SIBJISIETCS TNIOCKOM MOBEPXHOCTHIO YIJIOTHEHMS, IIPU 3TOM IIJIOCKUE TTOBEPXHOCTH
VIUIOTHEHMS, TPOTSHKEHHBIE BOKPYT KaXI0T0 IpoeMa U3 JIBYX WM 00Jjiee TPOEMOB,
pACIIOJIOKEHBI B OJTHOM IIJTIOCKOCTH.

7. JIuueBast Macka mo 1.1, OTJIMYaromasicss TeM, YTO KaXaasi IOBEPXHOCTh YIIJIOTHEHHUS
SIBJISIETCS TUNIOCKOM MOBEPXHOCTHIO YINIOTHEHUS, U TIPU 3TOM IJIOCKUE TTOBEPXHOCTH
VIUIOTHEHMS, TPOTSDKEHHBIE BOKPYT KaXI0T0 IIpoeMa U3 JIBYX WM 00Jjiee TPOEMOB,
PACIIOJIOKEHBI B PA3HBIX MJIOCKOCTSIX.

8. JIuueBast Mmacka 1o 1.1, oTIMyaromasicsi TeM, 4To Kaxaasi i3 CTBOPOK 3aTBOpa U3 JIBYX
WM 6oJiee CTBOPOK 3aTBOPA BBIMIOJHEHA HE IPUKUMAEMON K CBOEH ITOBEPXHOCTU
VIUIOTHEHUS B 3aKPBITOM IMOJIOKEHUH.

9. JIuueBast Macka mo 1.1, OTJIMyaromascs TeM, 4To Kaxaas u3 CTBOPOK 3aTBOpaA U3 ABYX
WM 6oJiee CTBOPOK 3aTBOPA BBIMIOJHEHA MTPUKUMAEMOMN K CBOEH MTOBEPXHOCTH YIIJIOTHEHUS
B 3aKPbITOM MOJIOKEHUM.

10. JInueBast Macka 1o 1.1, OTJIMyaromascst TeM, 4To MOBEPXHOCTh YIIIOTHEHUS,
MPOTSDKEHHASI BOKPYT KaXI0TO U3 ABYX UJIK 00JIee ITPOEMOB, SIBJISIETCS YIIPYyTrom
IMOBEPXHOCTHIO YIIJIOTHEHHS.

11. JInueBast Mmacka 1o 1.1, OTJIM4aromascsi TeM, 4TO KOPITyC MaCKH SIBJISIETCS
(GUITBTPYIONTUM KOPITYCOM MACKH, a OJTHOHAITPABIIEHHBIN 3aTBOP SIBIISICTCS BBIIBIXATEITbHBIM
3aTBOPOM.

12. JInueBast Macka 1o I1.1, OTJIMyaromasicsi TeM, 4YTO OJJHOHAIIPABJIEHHBIN 3aTBOP
JTIOTIOJTHUTEIIFHO COIEPKUT KPBIIIKY, TPUKPEIICHHYIO0 K OCHOBAHMIO, ITPU 3TOM Juadparma
pACITIOJIOKEHA MEK/Y KPBILIKOW U OCHOBAHUEM, ITIPUYEM KPBIIIKA COAEPKHUT
BEHTWISIIMOHHBIN 3JIEMEHT ISl KaXK0r0 MpoeMa U3 IByX WK 0oJiee TpOeMOB, IIPpY 3TOM
Ka>KIbIi BEHTUIAUMOHHBIN 3JIEMEHT ONPEIEAET OTAEIbHBIN MYTh IPOXOAA Yepe3 KPBIIIKY
rasa, ImpoIIe/IIero Yepe3 Kaxk/Ipli MPOeM U3 ABYX UK OoJiee IPOEMOB.

13. JInueBast Macka 1o I1.12, oTamyaromascs TeM, 4To JJIs1 KakKJI0H CTBOPKHU 3aTBOpa B
madparMe BEHTUISIMOHHBIN 3JIEMEHT COJIEPIKUT 3JIEMEHT JKaJTI03H, COJIEPKAIIUN Kpaii,
PACITOJIOKEHHBIN TAKMM 00pa30M, YTO OH yJIepKUBaeT auadparmy BOJIM3U OCHOBAHUSI.

14. JInneBas Mmacka 1o 11.12, oTaInJaromascs TeM, YTO KaXKIbIM BEHTUISIIMOHHBIN 3JIEMEHT
COZEPKUT OCHOBHOE BEHTUJISIUMOHHOE OTBEPCTUE, PACIIOJIOKEHHOE HAIIPOTUB ITPOEMaA, U
OOKOBOE BEHTUJISIIMOHHOE OTBEPCTHUE, PACIIOIOKEHHOE 110 OJHY CTOPOHY IMpoeMa.

15. JIuueBast Mmacka 1o 1.1, oTJaMyaromascsi TeM, 4TO KpbIIIKa 3aTBOPA UMEET I10
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MEHBIIIeH Mepe OJIUH ITPOEM TSI KaXKI0T'0 CBOOOTHOTO Kpasi CTBOPKH.
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