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OIIMCAHUE U30BPETEHUA
2420-563332EA/032
KAIICYJIA C HHTETPUPOBAHHBIM YCTPOUCTBOM BBIJAYH

OBJIACTH TEXHUKU

H300peTeHne OTHOCUTCS K KarcyJie WM €eMKOCTH, B YACTHOCTH K IJIACTMKOBOM KarcyJie
WIM MIJIACTUKOBON €MKOCTH, C MHTErPUPOBAHHBIM YCTPONCTBOM BbIAAYH.

YPOBEHb TEXHUKHU

N3 WO02012048922, CH700312, WO02006046730, WO03093128, US6705462,
US6886686, US4247001 u US2008067172 B KaxkaoM ciy4yae M3BECTHA IJIACTHKOBAs KariCyJa,
KOTOpasi B KaMmepe Karcyjlbl HMeeT WHTerpUPOBAHHOE YCTPOICTBO BbIAAYU JJs BbIJAYU
Pa3MELIEHHBIX B KAMEpe KaICyJibl CyOCTPaTOB B CMECHTENBHYIO €MKOCTbh. IlmacTukoBas karmcyna
BBINIOJIHEHA YaCTO B BUJE 3AIIOPHOIO 3JIEMEHTA EMKOCTH UJIU HaE€BAETCs IIPU UCMIOJIb30BAHUH HA
OTBEPCTHE CMECUTENIbHOW eMKOCTH. [Ipu mpuBeaeHNN B ACHCTBUE YCTPOMCTBA BhIAAUN CyOCTpaT
BBIIAETCS] U3 KAMEPBI KaIICyJbl B CMECUTENBHYIO €MKOCTD.

OTH TUIACTHKOBBIE KallCyJibl BKIIFOYAIOT B Ce0S B KaXIOM CJIydae TeJNO KarcCyJbl,
CPEACTBO OTKPBITHSI, HAIIPUMEP, B BHUIE NMPOOOMHMKA, U 3aMevaThIBAIOIIYIO IUIEHKY. [Ipu 3ToM
TEJIO KarCyJbl 00pa3yeT BHYTPEHHEE MPOCTPAHCTBO KATICYJIbI HIIM KaMepy KarlCyJibl Uil pUeMa
TBEPIbIX WM JKUOKUX CyOCTpaToB, Kak, HAmNpuUMep, TBEPAbIX, CBHINYYHX WJIH JKUIKUX
IEMCTBYIOIIUX BEINEeCTB, NO00ABOK K HANHWTKAaM, PEareHToB U T.JA., KOTOPBIE 3aredyaTaHbl
3arneyuaThIBaloIe IeHKOW. Bo BHYTpeHHEM MPOCTPAHCTBE KATICYJIbI MPOOOHHUK PACTIONIOKEH C
BO3MOXKHOCTBIO TI€PEMEIIECHUS] TaKUM OOpa3oM, YTO TNpHUBENEHHE B AEWCTBHE MpPOOOHHHMKA
NepeMeIaeT €ero B HalpaBJICHUM 3allevyaTbhlBAIOLIECH IUIGHKH M IPOPBIBAET IMPU 3TOM
3arevaThIBAIOLIYI0 TUIEHKY. PasMelneHHbIl BO BHYTPEHHEM NPOCTPAHCTBE KarCyibl cyOcTpar
MOXKET BBIXOAUTH U3 KarcyJtibl. [IpuBeneHne B peiicTBHE MPOOOHHUKA MOXKET OCYIIECTBIISATHCS
IpU TOMOIIM TUOKOHM BBIMYKJIOW MeMOpaHbl MJIM 4acTh NMPOOOHHHMKA IepMETHYHO NMPOBEIEHA
yepe3 CTEHKY KarcCyJibl U MOKET HalpsSIMyI0 PUBOAUTHCS B IEHCTBUE.

US6003728 mnoxa3biBaeT ajbTepHATHBY 3aredarbiBarolieil riueHke. [Ipu 3Tom kamepa
KarcCyJjbl BMECTO 3al€4aThIBAIOLIEH MIEHKU 3aKPbITA OTKPBIBAEMOM TOTYKOM HUXKHEHN 3alIOpPHOMN
KPBILIKOHN, KOTOpas C CHUJIOBBIM 3aMbIKAHUEM YCTAHOBJIEHA MPOXOMSIIUM IO TEPUMETPY
BBICTYIIOM B TMa3y CTEHKH KarCyjbl. 3amopHasl KpPbIIIKA MOXKET ObITb COENHWHEHa Y3KHM
LIAPHUPHBIM MOCTKOM CO CTEHKOM KarCyJbl U B OTKPBITOM IOJIOXKEHUU BBICTYIIAET MO CYIECTBY
BEPTUKAJIBHO B CMECUTENIbHYIO €MKOCTb. IIpoOOiHMK HneHCTByeT mocepenuHe Ha 3aropHYHO
KpBIUKY. J{J1s1 BBIauM 3amopHasi KphIIKa JTOJDKHA MPH OTHOCUTENBHO OOJIBIION 3aTpaTe yCHITHIA
BbIJIaBJIMBATLCS] U3 CTONOPHOIO COEAMHEHMs], U IOCJEe 3TOrO OHA “BBICKAKHMBAET B OTKPBITOE
nosnoxenue. IIpy 5TOM MOXET CiaydaTbCs, YTO TaKXKe IIAPHUPHBIA MOCTOK Pa3pbIBAE€TCs, U
3aMOpHAast KPBILIKA [1aJa€T B CMECUTEIIbHYK €MKOCTb.

HenocTtatkoMm y M3BECTHBIX KaICyJbHBIX YCTPOHCTB SBIISETCS TO, YTO MPOOUTAs! TUIEHKA
WM OTKUHYTas 3alOpHasi KpbILIKa 3a4aTyr0 MOTPYKaeTCsl B )KUJKOCTb CMECUTEIbHON €MKOCTH U
OCTaeTCsl B 3TOM OTKPBITOM MOJOXKeHHU. [locime 3Toro mpaxkTHU4ecku HE BO3MOXKHO YHUCTO

CHUMATh IIJIACTUKOBYKO KaIICyJly CO CMECUTEJIbHON eMKOCTH. Takke KOHCTPYKIUA HU3BECTHBIX



KarcyJ ¢ HWHTETPUPOBAHHBIM YCTPOWCTBOM BbIAaud B OOJBLIMHCTBE CIy4aeB CIIOXKHA H
TpynoeMka. Kpome TOro, paspblBaHHE WIHM Pa3pe3aHUE 3ale€4YaTbIBAIOLIEH IUIEHKHM HE MOXET
KOHTPOJIMPOBATHCS, M OOpallleHHe C IUIACTHKOBOHM KamcCyJioil 4YpeBaTo MOITOMY OIIMOKaMH.
JlanpHeNINI HEMOCTATOK y M3BECTHBIX KArCyJl 3aKI0YaeTcss B TOM, 4TO CyOCTpaT BhIOAaeTCs
HEKOHTPOJIUPYEMO M 3au4acTyl BJIOJNb OKpPY)XHOH KkpaeBoi oOxactu. Ilpu 3>TOM MOKeT
CITy4aThCsl, YTO, HAIIPUMEp, NMOPOIIKOOOPa3HBIil HJIM MPaHyJIMPOBAHHBIN CyOCTpaT 3acTpeBaeT Ha
BHYTPEHHEI NOBEPXHOCTH TOPJOBHUHBI €MKOCTU U BBIAAETCS HE IMOJHOCTBI) M HE YUCTO B
CMECUTEIbHYI0 €MKOCTb.

CYIIHOCTDb U30BPETEHU A

3anada n300peTeHHst COCTOUT B MPEOOJIEHHH YKa3aHHBIX HEOCTATKOB YPOBHS TEXHUKH.

DTa 3a7aya pelaercss ¢ MOMOINBIO TUIACTUKOBOW KarcCylbl C NMPU3HAKaMU IMyHKTa 1
dopmyasl n3obperenus. [1nacTukoBast Kancyjaa ¢ HHTErPUPOBAHHBIM YCTPOHCTBOM BbIIAYH JIJISI
Pa3MELIEHHOTO B IUIACTHKOBOM KarcyJsie CyOCcTpaTa BKJIOUYAeT B ce0sl TENO KarCyJibl, CPEACTBO
OTKPBITHSI M KPBILIKY Karcyjbl. €710 KancCyabl M KPBIIIKA KalCyJbl ONPEAENSIOT BHYTPEHHE
NPOCTPAHCTBO Kamcyibl aisi cyOctpara. Bo BHYTpeHHEM MPOCTPAHCTBE KAICYJbl CPEACTBO
OTKPBITHsI PACIOJIOXKEHO C BO3MOXXHOCTb NEPEMELICHUsT B HAINPAaBJICHUU KPBIIKUA KarCyJbl.
Kpeimmka Kancyiabl MOXKET NEPEBOAMTHCS NMPU NMOMOIIUA CPEACTBA OTKPBITUS W3 3aKPBITOrO
COCTOSIHMSI WM 3aKPBITOTO MOJIOKEHHUS] B OTKPBITOE COCTOSIHUE WIM OTKPBITOE MOJIOKECHHE.
KpbImka Karcyiasl UMEET OKPY>KHOE KpemeskHOe peOpo U HECKOJIbKO COEOMHEHHBIX B KaKIAOM
cllyyae LIAPHUPOM C KPENeKHbIM peOpOM CTBOPOK, MPUYEM JBHIKEHHE CPEICTBA OTKPBITUS B
HAIIPaBJIEHUU KPBILIKKA KaIlCyJibl BBI3BIBAET OTKJIOHEHHUE CTBOPOK BOKPYI COOTBETCTBYIOILLErO
LIapHUPA.

IlpuBenenue B nEHCTBUE CPENCTBA OTKPBITHS BBI3BIBAET MOBOPOT CTBOPOK, IPUYEM
KpBIIIKA KaICyJIbl HAUWHAET OTKPBIBAThCs nocepeanHe. CaMmu CTBOPKHU IEHCTBYIOT IPU 3TOM Kak
HAKJIOHHBIE HATIPABIISIOIINE, KOTOPBIE BBIAAIOT CyOCTPAT MOCEPEIIHE B CMECUTENIBHYIO €MKOCTb.

[IpennouyTuTeNnbHbIE BapUAHTBI OCYIIECTBIIEHHS H300pETEHHs YKa3aHbl B 3aBUCHUMbIX
NyHKTaX (OPMYJIbl H300PETEHHSI.

B HEKOTOpPBIX BapHaHTaX OCYLIECTBJIEHHSI HECKOJBKO CTBOPOK MOTYT OBbITh BBIMOJHEHBI
MOCPENCTBOM MPOpPE3EH B KPBILIKE KAICYJIbl WK NPOpe3el B MOKPOBHON MOBEPXHOCTU KPBILIKH
KarCyJbl, KOTOpPble 0Opa3yr0T HECKOJBKO CEKTOPOB KPBIIIKU Karcyibl. CeKTopbl MOTYT OBIThH
OCTPOKOHEYHBIMH CEKTOPaMHM, BEPIIUHBI KOTOPBIX BCTPEYAIOTCSl HA MPOJOJIBHON OCU KaICyJIbl.
IIpennmodTuTrensHO 3TO paBHbIE WIM OJHOPOAHBIE KPYrOBbIE CEKTOPBL, TaK YTO IJIOCKAas
MOBEPXHOCTb KpPyra KpBILIKM KaICyJbl pa3fieleHa MO MeHbLIe Mepe Ha TPU OJUHAKOBBIX
KPYroBbIX cextopa. [Ipu 3TOM KphIIKa KarcyJsbl OTKPHIBAETCS € LIEHTPA U 00ECNeunBaeT TAKIM
o0pa3oM KOHTPOJHPYEMYIO Bblmaduy cyOcTpata. Mexnay CTBOPKAMH MOTYT HUMEThCS
NEepPEKPHIBAIOIINE POPE3N NMEPEMBIYKH, KOTOPBIE 00pa3yroT 3alaHHBIE MeCTa pas3priBa. Bmecto
npope3ell MOTyT ObITh BBINOJIHEHBl YTOHEHHs, KOTOPbIE pPa3pbIBAIOTCS IMPH MPUBEACHUU B
JENCTBUE YCTPOMCTBA BBIIAYH.

B HeKOTOpBIX BapHaHTaX OCYINECTBJICHUS IIAPHUP MOXET OBITh BBIMOJHEH TaKHM

0o0pa3oM, 4TO B OTKPBITOM COCTOSIHUH KPBILIKH KarlCyJjbl J€HCTBYeT BO3BPAaTHOE YCHJIHE Ha



crBopky. IllapHup MOXeT OBbITh BBINOJIHEH, HANpPUMeEpP, B BHAE AYTH, B YAaCTHOCTH IYTH
OKpy>HOCTH. IIpy 5TOM BO3BpaTHOE yCUIME AENHCTBYET Ha MOBEPHYTYIO, OTKPBITYIO CTBOPKY, U
1IOCJI€ OTTATMBAHMS CPENCTBA OTKPBITUS Has3al CTBOPKA IMEpeMeINaeTcsi OOpaTHO B 3aKpPbITOE
coctosiHue. Kancyna MoXeT Ternepb YUCTO CHUMATHCSI CO CMECUTENIbHON €MKOCTH.

B HEKOTOPBIX BapHaHTax OCYIIECTBICHUS CPEIACTBO OTKPBITHS MOXKET BKJIIOYAThH B ceOs
HECKOJIbKO PAcCMOJIOXKEHHBIX PABHOMEPHO BOKDPYT MPOJAOJBHON OCHU CpPEACTBA OTKPBITHS
pBIYaroB, MPUYEM HECKOJIBKO PbIYaroB COEAUHEHBbl APYr C APYIOM MpPENNOuYTUTENBHO Ha
OOpALIeHHBIX K KPBIIIKE KaTCyJIbl KOHL[AX KOJBLIOM.

B HekoTOpBIX BapHaHTaX OCYIIECTBJIEHHS CPEICTBO OTKPBITHS MOXKET HMEThb IO
MeHbIIIel Mepe OIHY MEePEeNHIOK YIOPHYIO MOBEPXHOCTh, KOTOpas MpH MPUBEIEHUHU B AeHCTBUE
CpeICTBa OTKPBITHsS OKa3bIBaeT NABJEHHE Ha HECKOJbKO CTBOPOK M BBI3bIBAET MOBOPOT 3THUX
CTBOPOK HapyKy.

IIp >TOM ymopHasi MOBEPXHOCTb MOMKET OBITh Takke OOpa3oBaHa W3 HECKOJBKUX
(YacTHYHBIX) YIIOPHBIX MOBEPXHOCTEH. lIpeanodTuTeNbHO ynopHast MOBEPXHOCTh BBHIMOJIHEHA
KOJIbLIEOOPA3HOM, WJIH PACIIONIOKEHBI HECKOJIBKO (YaCTUYHBIX) YIOPHBIX IMOBEPXHOCTEH B BHIE
xonbua. Ipu 5ToM, Kak MpaBUiIO, KaX/asi yIIOpHasi HIOBEPXHOCTb PACHOJIOKEHA CO CMEIEHUEM B
panuaJbHOM HalpaBJIeHUH BOBHYTPb OTHOCHUTENIBHO COOTBETCTBYIOLIETO [APHHUPA.

To ectp kombleoOpasHass yHOpHAas IMOBEPXHOCTh pPACIONOXKEHA CO CMELIEHHEM B
panuaJbHOM HAIPABJIEHUH BOBHYTPb OTHOCHUTEIBHO HECKOJBKHMX IJIEHOYHBIX LIAPHUPOB, WM
HECKOJIbKO PACIOJIOKEHHBIX B BHUJ€ KOJIbLA YIIOPHBIX MOBEPXHOCTEH PACIONIOKEHBI B KAKIOM
clly4ae CO CMEIIEHHEM B paJAMaJbHOM HANpPaBJIEHUU BOBHYTPb OTHOCHUTENIBHO HECKOJbKUX
IJICHOYHBIX LIAPHUPOB.

JlpyrumMu CIOBaMU JHUAMETP KOJbLIEOOPa3HOH YIOPHOH MOBEPXHOCTH WM HECKOJBKHX
PACIOJIOXKEHHBIX B BUAE KOJbLA YIOPHBIX MOBEPXHOCTEN MEHbIIE, YeM PACCTOSIHUE LIApHUPOB
or neHtpa GopMbl Koibla. lIpennoyTuTenbHO JHMIIb HE3HAYUTENbHO, TaK YTO YIOpHAs
MOBEPXHOCTh KaK MOJKHO OJIMIKe K TJICHOYHOMY IIAPHHUPY MOMAAaeT Ha CTBOPKY, OHAKO ele Ha
JIOCTAaTOYHOM YAAJICHHH OT HEro, 4TOObI MMEJICSI TOCTATOYHO OOJbInoi 3¢ (eKT pbryara s
NPUHYIUTEIBHOTO OTKPBIBAHUS CTBOPOK. Takum 00pa3oM, CTBOPKH MOTYT Ha’kKe MPH MOMOLIH
HE3HAYUTENbHOTO JBIIKEHMsI CPEICTBAa OTKPBITUS IOBOPAYMBATBCS HAPYXKy MPAKTHUECKU
MOJIHOCTBIO, TO €CTh MOYTH Ha 90° OTHOCHUTENBHO IMJIOCKOrO0 MCXOAHOIO MOJIokeHus. B uneane
MOBOPOT HApYKy COCTaBIISE€T MO MeHblIell Mepe 60° mpu mepeMeIleHHOM IOJHOCTBhIO BIEepen
CPEICTBE OTKPBITHUSL.

Konbuo, KoTopoe coenuHsIeT Ipyr ¢ APYrOM HECKOJBKO PhIYAroB, MOXKET 0OPa3OBbIBATH
KOJIbIIEOOPA3HYIO YIIOPHYIO MOBEPXHOCTb. AJIBTEPHATUBHO KOJIBIIO MOXKET OBITH PAaCHOJI0XKEHO
CO CMELIEHHEM Ha3aJ OTHOCUTEJIbHO KOHLIOB PBIYaroB, TaK UYTO COOTBETCTBYIOLIME KOHIIBI
pBIYaroB 0Opa3yroT B KAKIOM CIIydae YaCTHUHYIO YIOPHYIO MOBEPXHOCTb B KAKIOM CIIydae st
OIHOU CTBOPKHU.

B HekOoTOpBIX BapuaHTax OCYLIECTBJIEHHUS TEJO KaICyJbl MMEET CTEHKY KarlcCyjbl C
BEPXHUM, OOpa3yIOIIMM OTBEPCTHE KaICyJbl KpPaeM KalcCyslbl U HI)KHEE JHO KarCyJbl.

HpeI[HOLITI/ITeJ'IbHO TEJIO KaIrlCyJibl BBIMMOJIHEHO KOHUYCCKUM.



B HexoTOpBIX BapMaHTax OCYILECTBJIEHMs AHO KallCyJbl BBINOJIHEHO B BUJE M30THYTOM
HApy>Xy W BIABIMBAEMOH MeMOpaHbl, KOTOpas KHHEMAaTHMYECKH COEIMHEHa CO CPEeACTBOM
OTKphITUs. BraBnuBanue MeMOpaHbI BBI3bIBAET MPHU STOM MEpEMEIeHHe CPEICTBA OTKPBITHS B
HanpaBJIeHUH KpbIKK Karcynbl. OHa OTKpeIBaeTcst Onaromapss TOMy, UTO CTBOPKH
BBITAJIKMBAIOTCS CPEICTBOM OTKPBITHs U NMOBOPAYUBAIOTCA Hapy»Ky Ha wapHupe. Kak mpasuio,
W30THYTOE IHO KAalCyJbl MMEET TAaKyl YIPYroCTh, YTO OHO IOCJIE OCBOOOXKIEHUS - TO €CTh
KOTZla He AEWCTBYET YCHJIME B HANPABJICHUH KPBILIKU KarCyjbl - BO3BpAIlaeTcsi OOpaTHO B
U30THYTOE HApyKy UCXONHOE mnojoxeHue. CTBOPKU MOTYT B 3TOM ClIydae CHOBA 3aKPbIBAThCS
Onaronapsi BO3BPaTHOMY YCHIIHIO.

Jnss Toro dToObl HM30THYTOE JHO KAarCyJibl 3allMIIaTh OT HENpeIHAMEPEHHOIO
BIABJIMBAHMS WM HETPEIHAMEPEHHOIrO NMPUBEIAEHUs B NEHCTBUE, TENIO KAaICYJbl MOXET UMETh
NPOXOIAIINKA MO MEPUMETPY BOKPYT JHA KamCyJjbl M BBICTYMAKOLINA 32 Hero Qaptyk. [[HO
KaICyJibl CMELIEHO TPU 3TOM BOBHYTPb OTHOCHTENBHO HIDKHErO Kpas papTyka, Tak 4ToO KarcyJa
MOJKET CTaBUTHCS Ha (HapTykK, O0€3 TOro 4ToObl JHO KAICYJIbl BAABIUBAJIOCE.

B HekoTOpbIX BapuaHTax OCYLIECTBJIEHUS [HO KamCyjbl U CPEACTBO OTKPBITHS
COEAMHEHBl APYr C IPYrOM COOTBETCTBYIOIIMMH COEAMHUTENbHBIMH 3JEMEHTaMH, YTOOBI
CIIOCOOCTBOBATh 3aKPBITHIO CTBOPOK.

B HekOTOpBIX BapHaHTax OCYIIECTBJIEHHsS KpbIIIKA KaIrCyJdbl MOXeT OBbITh
3apuKkcHpoBaHa HA BHYTPEHHEW MOBEPXHOCTH B 00JACTH BEPXHETO Kpasi KarCyJjbl, U IJIOCKas
MOBEPXHOCTD KPBILIKH KaICyJIbl MOJKET ObITh PACIIONOKEHA Ha OHOI MPsIMOM C BEPXHHUM Kpaem
KarcyJibl.

B HexoTOphIX BapuaHTax OCYIUECTBJICHHUs BEPXHUM Kpal KarcCyjlbl MOXET HMEThb
HarnpaBJIeHHbIH HapyXy (JaHel, Ha KOTOPOM 3aKpeIuIeHa MPEANOYTUTENbHO 3are4aThIBAOLIas]
IUJICHKA.

B HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHUS CPEACTBO OTKPBITHS MOXKET OBITh BBITOJHEHO
B BUjie MPOOOITHUKA.

B HEKOTOpBIX BapHaHTaX OCYINECTBJICHHUsS] BEPXHUH Kpail CTEHKH KarCyJibl MOXKET ObITh
BBINOJIHEH B BUJE CPEACTBA OTKPBITHS, U TEJIO KAICYJIbl UMEET BEPXHHH, OKPYXKHOH KOHTYP,
KOTOpPBIN HIAPHUPHBIM COEAUHUTENBHBIM YYaCTKOM COEAMHEH CO CTeHKON Karicysbl. Kpbiinka
KaricyJibl 3aKperuieHa MpU 3TOM Ha BepxHeM KoHType. LllapHupHbIN COeTUHUTENbHBIN y4acTOK
JIOTIyCKaeT MepeMelLIeHHe BEPXHEro KOHTYypa OTHOCUTEIbHO CTEHKM KarCyjbl U CpencTBa
OTKPBITUS, TAK YTO BEPXHHH Kpail MPHHYOUTEIBHO OTKPBHIBAET CTBOPKH KPBIIIKH KaTCYJIbI.
Takas mnacTukoBas Kalcyjla WIM Takas IJIACTUKOBAash €MKOCTb ONKMCAHA B IIBEHLAPCKOU
NaTEeHTHO! 3asBKe C Ha3BaHueM “TlnacTukoBas €eMKOCTb CO CPEACTBOM OTKPBITUS  OT TOTO XKe
3asBUTENA U C TAKOH ke JaTOH MoAauu 3asBKH, COepKaHUe KOTOPOH BKJIFOUEHO TEM CaMbIM B
JAHHYIO 3asIBKY.

I[TEPEYEHDb ®UT'VP

N3o0perenne Oyner pasbsicHeHO npanee Oosnee MmoApoOHO HAa OCHOBE MPHMEPOB
OCYIIECTBIIEHHSI B CBSA3U C uepTexxoM (purypamn). Ha uepresxe nmokasaHst:

¢ur. 1 - BUI B NepCHeKTHBE IUIACTUKOBON KaICyJbl C HHTETPUPOBAHHBIM YCTPOHCTBOM



BbI1AYH,

¢ur. 2 - wuzobpaxkeHne B pa3oOpaHHOM BHIE IUIACTHKOBOH Kamcynbl ¢ ¢ur. 1
JOMOJIHUTENBHO € 3aI€4aThIBAIOIIEH INIEHKON U 3alUTHON KPBILIKO,

dur. 3 - Bug B paspe3e IUIACTUKOBOM Kamcynbl ¢ ¢ur. 1 JOMOJIHUTENBHO C
3areyaThIBAIOLIEH TUIEHKON U 3aLIUTHOMN KPBILIKOI;

¢ur. 4 - nzodpaxkenue B pa3oOpPaHHOM BUAE YCTPOICTBA BbIAAYH IUIACTUKOBOH KaICyJIbl
¢ ¢ur. 1;

¢dur. 5 - BUA B MEPCHEKTHBE KPBIMKH KAICyJbl CO CTBOPKAMH B 3aKPBITOM COCTOSIHUU
(¢ur. 5(a)) u otkpeiToM cocTosinuu (pur. S(b));

¢ur. 6 - BUI B MEPCIIEKTUBE YCTPONUCTBA BbIAAYH B OTKPBITOM COCTOSTHUH, U

¢dur. 7 - w3obpakeHue B pa3oOpaHHOM BHIE IJIACTHKOBOW KAICYJbl C JaJbHEHIIUM
BAPHUAHTOM OCYIIECTBJICHUS YCTPOMCTBA BbLIAYU.

OCYIIECTBJIEHUE U30bPETEHNA

@ur. 1 nokasslBaeT BUJ B NEPCHEKTHBE IJACTUKOBOW KaICyJbl ¢ MHTETPUPOBAHHBIM
yCTPOWCTBOM BbIZauu. Pur. 2 u 3 MoKa3blBalOT M300pa’keHHe B pa3oOpaHHOM BHIE U BHUI B
pa3pese MIaCTUKOBOM KancyJbl ¢ ¢pur. 1. B mokazaHHOM BapuaHTe OCYIIECTBIICHHS IIACTUKOBASI
karcysa 1 Bkimodaer B cebs Teno 10 kamcynbl, cpeactBo 20 OTKpBITHS WM MpodoiHuk 20,
KpbIKy 30 KamncyJibl, 3aN€4aThIBAOINYIO IUIEHKY 40 U ONLMOHAIBHYK) 3alUTHY KPbILKY S0.
Ha ¢ur. 1 3aneuarsBaromas muenka 40 u 3amurHas kpbimka S0 He m3o0paxensl. Ha ¢ur. 4 B
pa3oOpaHHOM BHAEe H300pa’keHbl JHUINb MpoOOHHMK 20" u Kpeimka 30 Karcysbl, KOTOpPbIE
oOpasyroT yactu ycrpoiictsa Beigauu. Dur. 5(a) u 5(b) mokas3siBarOT KpbImKy 30 Kamncyisl B
3aKPBITOM COCTOSIHUM WJIM CTBOPKHU 34 B 3aKpbITOM NOJOXEHUHU (a) U B OTKPBITOM COCTOSIHUU
WIN CTBOPKU 34 B OTKpbITOM nosokeHuu (b). dur. 6 nokassiBaer npoOoiHuk 20" U OTKPBITYIO
KpbIIKy 30 Kancyisl.

Teno 10 kancynbl UMeeT MO CyLIECTBY KOHMYECKYIO CTeHKY 11 KamcyJsibl ¢ BEPXHHM,
oOpasyrommmM oTBepcTHe 12 Kamcynbl KpaeMm 13 Kamncysbl U pacrojioKeHHOe Ha Oosiee y3KOM,
HIDKHEM KOHLe cTeHkH 11 kamncynsl nHO 14 kancynbl. JIHO 14 Kancysibl MOKET ObITh BBITIOJHEHO
CO CMEIIEHHEM Ha3aJl OTHOCHUTENIbHO HUKHEro KOHLIA CTeHKM |1 Kamncysbl, Tak 4YTO OHO
OKPY’KEHO TMPOXOSIIUM IO MEPUMETPY, BBICTYMAIOIMM 3a AHO 14 kamncynsl ¢aptykom 15.
Crenka 11 kamcynsl u gHO 14 Kamcynbl oOpasyrOT BHYTPEHHEE MPOCTPAHCTBO 16 KaricyJbl,
KOTOPO€ OTPaHUYMBAETCSI IOMUMO 3TOr0 KpbIIKOH 30 Kancysl.

Bo BHyTpeHHeM mpocTpaHcTBe 16 Kamcynel mpoboitHuk 207 pacmojiokeH ¢
BO3MOKHOCTBIO TEPEMEINEeHUSI TaKUM O0pa3oM, YTO OH MOXKET IMEPEeMEINaThCsl BIOJb CBOEH
MIPOJOJNBHON OCU B HANpaBJIECHUHU 3aKPBIBAIOLIEH OTBepcTHE 12 KancyJsbl KpbIky 30 KancyJsbl.
IIpobotinnk 20" u kpsimka 30 Kancysbl 00pa3yroT BMECTe YaCTH HHTEIPUPOBAHHOTO YCTPONCTBA
BbIJIa4H.

Kpeimka 30 xancysibl Ajist 3aKpbITUS OTBEPCTUsL KAICyJbl UMEET OKPYKHOE KPEMEeKHOe
pedpo 31. Kpeimka 30 kamcysel MOXKET OBbITh 3aKperieHa HEMOCPEACTBEHHO KPENEeKHBIM
peOpoM Ha BepxHEM KOHLIE CTeHKH 11 Karcysbl, Wi - Kak H300pa’keHO B MOKa3aHHOM BapHaHTE

OCYIIECTBIIEHHS] - OHa MOXKET HMMETh Ha OKPY)KHOM KpemnexxHoM pebOpe 31 mpoxomsmuil 1o



nepumeTpy GapTyk 32 ¢ pacroioKEHHBIM HA OKPYKHON HAPYKHOW MOBEPXHOCTH, TPOXOISIIIHM
no nepumerpy BbICTynoM 33. Jlns 3akperseHus Kpbluku 30 Kamcysibl NPOXOAAIIUNA IO
NEPUMETPY BBICTYN 33 3aCKAKUBAET B PACIIOJIOKEHHBIM HA BHYTPEHHEN NMOBEPXHOCTU CTEHKU 11
KarcyJibl, OTBE€THbIN ma3 111.

B noxa3zaHHOM BapuaHTe OCYINECTBJIEHUs KpPbIKU 30 Kamcysbl BBIIOJHEHBI 3a CUET
CKBO3HBIX Ipope3eidl 35 B MOKPOBHOM NMOBEPXHOCTHU YETbIPE CTBOPKU 34 B BUAE OAHOPOAHBIX
KPYTOBBIX CEKTOPOB. OJTHU CTBOPKM 34 COEJUHEHbI B KaXIOM Cjydae IIapHUpPOM 306,
NPEATIOYTUTENIbHO TUICHOYHBIM IHAPHUPOM, C KpenexHbIM pedpom 31 kpbimku 30 KarcyJibl
Mexny cTBOpkamu 34 MOTYT UMEThCs MEPEKPBIBAIOIINE NPOPE3N YAEPKUBAIOLINE NEPEMBIUKHY,
KOTOpbIe 00pa3yIOT 3aIaHHbIE MECTa Pa3phIBa.

IInenounele mapHUpbl 36, KOTOpPbIE B KaXXAOM Cllydyae YAEP>KUBAKOT CTBOPKU 34 Ha
Kpbike 30 KarcyJibl, BBITOJIHEHBI AYTOO0Pa3HBIMH. JTO MPUBOIUT K TOMY, YTO HA MMOBEPHYTYIO
HapyXKy CTBOPKY 34, TO €CTb B OTKPBITOM IOJIOKEHUH, NEUCTBYET BO3BpaTHOE ycuiue. Ecnu
npoboiiHuk 20" CHOBA OTTSTMBAETCS HA3all, TO TAKXKe CTBOPKU 34, IO MEHbIIEH Mepe, YaCTHYHO
3aKPBIBAIOTCSL.

ITpobotinnk 20" uMeeT B MOKa3aHHOM BapHAHTE OCYLIECTBIICHUS TPU HOXKKH 21, KOTOpBIE
Ha BepXHeM, JalibHEHIIeM KOHIe nmpoOoiiHnka 20° COeAMHEHBI PYT ¢ IPYTrOM MPOXOISIINM IO
NEPUMETPY KOJBIIOM 22. DTO KOJbLO 22 00pa3yeT KOoNbLeoOpasHyI YIIOPHYIO MOBEPXHOCTH 23
IJ1s1 IPUHYAUTENBHOTO OTKPBITUSL CTBOPOK 34 kpblku 30 Kancyibl. YIOpHas NOBEPXHOCTb 23
CMeIeHa B PaJualbHOM HAINpPaBJICHWH BOBHYTPb Ha paccrossHue a (ur. 3) OTHOCHUTEIBHO
pacMoJIOXKEHHbIX B BHJAE KOJbLIA IUIEHOYHBIX LIApPHUPOB 36 KpblIkU 30 Kamcyjel. ITO
paccTosiHuE a MEX1y LIapHUPOM 36 M OOJAcThIO YHNHUPAHUS B CTBOPKH 34 BBIOPAHO TaKUM
o0pa3om, 9To XOTs 3P QeKT pblyara yIopHOH MOBEPXHOCTH 23 HA CTBOPKY 34 IOCTaTOYHO BEJIHK,
IJIE TOTO YTOOBI OTKJIOHSTH CTBOPKH 34, TeM HE MeHee YK€ HEe3HAUUTEJIbHOE JBHKEHHE
npoboitnuka 20° B HampaBjieHUM KpbIKd 30 Kamncyjibl BbI3bIBAET OTKJIOHEHHE CTBOPOK
npuMepHO Ha 90°, mpeamoYTUTENbHO, MO MeHbluel Mepe, Ha 60°, OTHOCHUTENBHO ILIOCKOTO
HCXOJIHOTO MOJIOKEHUS.

Ecnu ynopHas moBepXHOCTb M HAapy»XHbIM B paguajbHOM HANPABJICHUM Kpail CTBOPOK
BBIMTOJIHEHB  KOJIBIIEOOPA3HbIMU, TO HAPY)KHBIH PagUyC YHIOPHOH TOBEPXHOCTH MOKET
COCTaBJIATh MpUMeEpHO 97% panuyca Hapy>KHOTO Kpast CTBOPOK.

Ha nmwxHem xoHue npoOoitHuka 207 pel4ard COeAMHEHbI COCAMHUTENBHBIM 3JIEMEHTOM.
CoenuHUTEIbHBIN 3JIEMEHT MOXKET OBbITh BBITIOJHEH - KaK H300pa’ke€HO B MMOKA3aHHOM BapPHAHTE
OCYIIECTBIIEHHS - B BUJAE 3JIEMEHTa 24 3aleIuleHus], MPH MOMOIIH KOTOpOoro npodoiHuk 20°
3aKpeIUIeH Ha OTBETHOM 3JieMeHTe 141 3auenneHus Ha BHYTPEHHEH CTOPOHE AHA 14 KamcyJbl
Takum oOpas3om, mpoOoiHUK 20° MOKET CHOBA 3aTATHBATHCS HA3al B MCXOIHOE MOJIOXKEHUE,
Omaromapst TOMy, 4YTO H30THYTO€ JHO KalCyJbl CHOBAa BBITYYHBAETCS HAPYXKy IOCHE
OCBOOOXKICHHUS.

BepxHuii xpaii 13 kancyjbl MOXKET UMETh Aajee OKPY>KHOH, HAIlpaBJICHHBIA HapyxKy
¢dnanen 131, Ha KOTOpOM MOKeT OBITH 3aKperieHa 3arneuaTbiBatomas mieHka 40. @maner 131

MOXET UMETb MIOMHUMO 3TOr0 Ha OKPY>KHOM KOHLE 3arHyTbIH BHU3, MPOXOISALIUNI 110 IEPUMETPY



daptyk 132. ®nanery MokeT OBITH TaKke OCHAIEH YIJIOTHeHWeM. llpu momomm Quania
TUTACTHKOBAs KAIICyJIa MOKET OBbITh F€pMETHUYHO 3a()UKCHUPOBAaHA HA CMECUTENbHON €EMKOCTH.

Bce wactu Karcyspl MOTYT M3rOTaBIMBATHCS CHOCOOOM JIMThsI TOA JAaBieHHeM. Tero
KaIiCyJbl IMEET MPEANOYTUTENbHO TaK Ha3bIBaeMblil OapbepHBIN CIION MITH ra3oBbIi Oapbep, I
TOTrO 4TOOBI 3aIMHUIIATh CyOCTpaT, HaIpUMep, OT KUcIopoaa. Tesno Karcyssl ¢ HHTerpUPOBAHHBIM
OapbepHBbIM CJIOEM MOKET M3TOTaBIUBATHCS, HAIPUMED, 38 OMH LIAr IPH MOMOLIH COBMECTHOTO
BIIPBICKA.

IInacTukoBas Kamcyja MOXET HUMETh Jajee OINUMOHAIBHYIO 3alUTHYI KpbILKy S0,
KOTOpasi MOXKET 3aKPEeIUIATLCS HaJ KpaeM Karcyibl M Haj ¢uaHeM. JTa 3allUTHAs KPBILIIKa
n300pakeHo TONBKO Ha ur. 2.

Jnst Toro 4toObl OTKPBIBATH KAaICyJy, CHadaja CTATHBAETCS HMMEIOMIAsCs B Ciydae
HeoOxomuMocTH 3arnedateiBaromas ruieHka 40. ITpoGoiinmk 20° mnpuBOIUTCS B IEHCTBUE,
Omaromapst ToMy, 4TO THOKO€, W30THYTOE€ OHO 14 Kamcyjbl BIABIMBAETCS PYKOW WIIHM TPH
MIOMOIIU TIPETYCMOTPEHHOTO AJIs 3TOro yerpoiicTra. [Ipu sTom mpoboiiauk 20" nepemeraercs B
HampaBJIeHUH KpbIIku 30 Kamcysibl, W yIHOpHbIE MOBepxHOCTH 23 mpoboitanka 20°
BBIIABJIMBAIOT CTBOPKHU 34 HapyXKy, MOBOpPa4YMBasl UX B KAXKJIOM CJIydae BOKPYI LIAPHUPOB 36.
Cteopku 34 mepeMemaroTcs U3 3aKphITOro noyiokenust (pur. 5(a)) B OTKPHITOE MOJOKEHUE
(¢ur. 5(b) u dur. 6).

@ur. 7 NOKa3bIBAET IJIACTUKOBYIO KaICyiy, MpoOoiHuK 20° KOTOPOH MMEET B OTINYNE
oT mpoOoiinuka 20" miaacTukoBod kKamcysel ¢ ¢ur. 1 mo 6 uyereipe poruara 21. Komprmo 22
CMELIEHO Ha3aJ OTHOCHUTENIbHO OOpAIIEHHBIX K KPBIUIKE KaICyjbl KOHLIOB PbIUAroB, TaK YTO
KaXbIii pbryar 21 oOpasyeT 4aCTUYHYIO YIIOPHYIO MoBepXHOCTh 23a. [Ipodoitank 20" 1 Kphlka
30 xarncysbl OpUEHTHPOBAHbI APYT OTHOCUTENBHO JIpyTra TaKUM 00pa3oM, UTO Kakabli pbrar 21
MO>KET BBIIABJIMBATb B KaXIOM Cllydyae ONHY CTBOPKY 34a. [Ins 3Toro kaxnmas CTBOpka 34a
MOXET HMETb Ha CBOEH BHYTPEHHEH CTOPOHE HANpPAaBJAIOLIYI0, HANpUMEp B BUIE
c(OpPMHUPOBAHHBIX HAMpPABJSAOIMUX pedep 37, BOOJb KOTOPOW MOMKET MPOBOIUTHCS
PacnoJIOKEHHBIN CO CTOPOHBI KPBILIKU KOHEL phlyara.

CITMCOK CCBIJIOYHBIX OBO3HAYEHUH

I nmnacTukoBas Kamncyna

10 Teno kancynbl

11 crenka kamncyJsl

111 nma3

12 oTBEpCTHE KAICYJIbI

13 kpaii kancyJsl

131 ¢pnanen

132 ¢apryx

14 nHO Kancynbl

141 coenHUTENBHBIN 2JIEMEHT

15 npoxonsmuii mo nepumeTpy papTyk

16 BHyTpeHHEE IPOCTPAHCTBO KAIICYJIbl



20 cpencTBO OTKPBITUSA

20" nmpoboitHUK

21 pprar

22 x0npLO

23, 23a ynopHasi IOBEPXHOCTb
24 coeUHUTENbHBIN 3JIEMEHT
30 KpBILIKa KAICYJIbI

31 xpeneskHoe pedpo

32 daptyk

33 BBICTYN

34, 34a cTBOpKa

35 npopesb

36 mwapHup/TICHOYHBIH IAPHUP
37 nanpasnsroniue pedpa

40 3aneyaTbiBarOLIAs MJICHKA

50 3ammTHAsA KphILLIKa



D®OPMYJIA U3OBPETEHUS

1. IlnactuxoBas kamncyna (1) ¢ UHTErpUpOBaHHBIM YCTPOWCTBOM BBbIJAUU IS
pPa3MEIIeHHOrO B IJIACTUKOBOM Karcysie cyOcrpara, Bkiouaromasi B cedst teno (10) karcybl,
cpeactso (20, 20") orkpeiTus 1 Kppiuky (30) xancynsl, npudeM Teno (10) xancyssl U KpbIIKa
(30) xamncynbl OnpenensoT BHYTpeHHe NpocTpaHcTBO (16) kancybl oy cyOcTpara, B KOTOPOM
cpenctBo (20, 20°) OTKpBITHS PaCHOJIOKEHO C BO3MOXKHOCTH IEpPEMEINeHUs] B HalpaBJIeHUH
kppiukd (30) kamcynbl, U mpudeMm Kpbimka (30) Kamncysibl BBIIOJHEHA C BO3MOKHOCTBEO
nepesonua npu nomouu cpeacrsa (20, 20°) OTKPBITHS U3 3aKPBITOTO COCTOSHHSI B OTKPBITOE
COCTOSIHUE, OTJIMYAOLIASICS TeM, 4TO Kpbilka (30) KancyJssl IMeeT OKPYKHOE KperneskHoe pedpo
(31) u Heckonbko CTBOPOK (34), Kakaasi U3 KOTOPBIX COEIUHEHA MapHUPOM (30), B 4aCTHOCTH
IUIEHOYHBIM HIAPHHUPOM, C KpemekHbiM pedpom (31), mpuuem asrmkeHue cpencrtsa (20, 207)
OTKPBITUSI B HAINpaBJieHNH KPbIMIKU (30) KarcyJibl BBI3bIBAET OTKJIOHEHHE CTBOPOK (34) BOKpYT
COOTBETCTBYIOLIETO HmapHupa (36).

2. IlnactukoBas Kamcyyia 1o I.1, OTIMYAroIIasicss TEM, YTO HECKOJbKO CTBOPOK (34)
BBINOJIHEHBI TIOCPEACTBOM rpopeseit (35) B kppiuke (30) KarcysL

3. IlnactukoBas karcyna mo m.l MM 1.2, OTIMYAKOINAsACS TEM, YTO CTBOpPKU (34)
00pa3yroT 1O MEHbLIEH Mepe TPH OXHOPOIHBIX KPYTOBBIX CEKTOPA KPBILIKH (30) Karcysl.

4. IInacTukoBasi KarncyJja 1no jJodomy u3 m.u. 1-3, oTnyaromasicst TeM, 4to mapaup (36)
BBIITOJIHEH TakuM 00pa3oM, YTO B OTKPBITOM COCTOSHMM KpbImkHu (30) kamcyisl gefcTByeT
BO3BpaTHOE YCUJINE Ha CTBOPKY (34).

5. IlnacTukoBas Karcyna 1o JrodoMy u3 m.1. 1-4, ornuyaromascs Tem, 4yTo mwapHup (36)
BBINOJIHEH B BUJE JYTH, B YACTHOCTH AYT'H OKPY>KHOCTH.

6. ITnacTukoBas KarncyJja mno JirboMy u3 m.n. 1-5, oriuyaromascs Tem, 4to cpeactso (20,
20") OTKpBITHSA MMEET, 10 MEHbIIEeH Mepe, OfHY MEPEeNHIO YIOPHYK MOBEPXHOCTh (23, 23a),
KOTOpasi Ipu NpHUBEAECHUH B AelicTBHe cpencrsa (20, 20°) OTKPBITHS OKa3bIBAET HABJICHHE HA
HECKOJIbKO CTBOPOK (34) M BBI3BIBAET MOBOPOT 3THX CTBOPOK (34) HapyKy.

7. IlnactukoBasi KarncyJja mo .6, OTIMYAKOLIAsICs TeM, YTO YIOpPHasl MOBEPXHOCTh (23)
BBIITOJIHEHA KOJbLEOOPAa3HOW, MM B BHIE KOJbIA PACIOJNIOKEHbl HECKOJBKO YIOPHBIX
nosepxHocTeit (23a).

8. IlmacTukoBas KarmcyJjia Mo I.7, OTIIMYAKOLIasCs T€M, YTO KOJblieoOpa3Has yrnopHas
NOBEPXHOCTh (23) pacmojio’KeHa CO CMEIEHHeM B pPaguallbHOM HAlpaBI€HUH BOBHYTPb
OTHOCHUTEJIbHO HECKOJIbKMX IUIEHOYHBIX MIAPHHUPOB (36), MIIM HECKOJIbKO PACIIONIOKEHHBIX B
BUZIE€ KOJIbLIA YIIOPHBIX MOBEPXHOCTEH (23a) pacroynoKeHbl B KAXKIOM CIIy4ae CO CMELICHUEM B
paguaNbHOM HANpaBJIEHHH BOBHYTPbh OTHOCHTEIBHO HECKOJIBKUX IUICHOUHBIX MApHUPOB (30).

9. IlnactukoBas Karcyia mo jmodomy u3 m.am. 1-8, ornmyaromasicst Tem, uro teno (10)
KaricyJssl uMeeT cTeHKy (11) kancymsl ¢ BepxHHM, o0pasyrommmM oreepetre (12) Kancynibsl Kpaem
(13) xancynsl 1 HIKHEE THO (14) Kancymbl.

10. IlnmactukoBast kamcyjga mo 1.9, ornuuaromascs TeMm, uto AHO (14) xamncyssl
BBINTOJIHEHO B BHJIE M30THYTOW HApy»Ky U BIAaBINBAaeMON MeMOpaHbI, KOTOpask KMHEMATUYECKU

coeanHeHa co cpenctsoM (20, 20') OTKPBITHSL.
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11. ITnactukoBas karcyia mo aodomy u3 m.m. 1-10, ornugaromasics Tem, uro Teno (10)
KaIICyJibl IMEET NMPOXO SN 110 MEPUMETPY BOKPYT IHa (14) Karcysipl U BBICTYIAIOIINN 32 HETO
daptyxk (15).

12. TlnactukoBas kamcyna mo mobomy u3 m.am. 9-11, ornuuaromascs TeM, 4TO JHO
Karncyisl U cpeactso (20, 20°) OTKPBITHUS COEAMHEHBI APYr C JPYrOM COOTBETCTBYIOLIUMHU
COeIMHUTENbHBIMU dy1eMeHTamu (141, 24).

13. TInactukoBasi Kancyja mo jgrodomy u3 mn. 1-12, oTnudaromasics TeM, 4TO KpPbIIIKa
(30) xamcysbpl 3aUKCHpOBaHA HAa BHYTPEHHEH IMOBEPXHOCTH B oOnacTu BepxHero kpas (13)
KarCyJbl, U IJIOCKAsl MOBEPXHOCTh KPBIKH (30) Kamcysbl pacroyio’keHa Ha OJHOW TPSIMOMU C
BEpXHHUM KpaeM (13) KancyJbl.

14. ITnacTukoBas KamncyJja no jrobomy u3 m.i. 1-13, omnmuyaromasicst tem, uro kpai (13)
Karcyjbl HMMEET HampaBieHHbIH Hapyxky ¢uanen (131), Ha KOTOpOM 3aKperuieHa
MPEANOUTUTENBHO 3aNeuaThIBAIOINasl IIJIEHKA.

15. TInactukoBas kamncyya no modomy u3 m.m. 1-14, oTauyaromascst TeM, 4To CPeACcTBO
(20) OTKpBITHS BBIMOJNHEHO B BHUAE mnpoOokHWKa (20°), KOTOpbIM BKIOYaeT B ceds
NPEANOUTUTENBHO HECKOJIBKO PAaclONIOKEHHBIX PpPABHOMEPHO BOKPYI IPOAOJBHON OCH
npoboitauka (20°) peraaros (21), mpudeM HECKOJIBKO prr4aros (21) COeAMHEHBI APYT C APYTrOM
NPEATIOYTUTENBHO Ha 0OpaIneHHbIX K KpbItike (30) KarcyJibl KOHIAaX KOJbIoM (22).

ITo noBepennocTn
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