Al

202292371

(19) EBpa3unckoe 21 202292371 13 Al
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. HOIM 50/572(2021.01)
2022.12.29 HOIM 50/50 (2021.01)
HOIR 9/22 (2006.01)
(22) Rara nonaun sasein HOIM 50/20 (2021.01)
2020.05.13
(54) N30JIMPYIOUIAS KPBIIIKA KJIIEMM AKKYMVYJISATOPHOT'O MOAYJISA
(31) 10-2020-0053870 (72) Waobperatens:
(32) 2020.05.06 Con I3 Yyn, Ham Can Xén, Kan Kyk
(33) KR 3uns (KR)
(86) PCT/KR2020/006264 (74) Tpencrasmens
(87) WO 2021/225199 2021.11.11 B‘;X”H“H AM. (RU)
(71) 3assurens: o
SHEPTEK MUHTEPHEWMIIHJI, UHK.
(KR)
(57) M3obperenue obecrieynBaeT H3OJNMPYIOUIYI0 KPBINKY JUIA KJIEMM AaKKyMYJIATOPHOTO —MOMYIIS.

W3omupyromas Kpellika (OpMUPYETCs MyTeM pas3pe3aHds U (OPMOBAHHS TOHKOIO IUIACTHHYATOTO
JJIEMEHTa B pa3BepHYTYIO (opMy, a 3aTeM CKJIaAbIBaHUS OIPENEICHHOW dYacTH I 00pa3oBaHUA
kopoOuaroir Gopmel. Takum 00pa3oM, CTOMMOCTh H3TOTOBIICHHS TEIUIOH3OJSIMOHHOTO TTOKPBITHS
MOXET OBITh 3HAYUTENBHO CHIXKEHAa. bojee TOro, MOCKOJIbKY KJIeMMa MOXET OBITh OTKphITa
WIA 3aKpbITa IMPOCTHIM OTKPHITHEM WM 3aKPBITHEM YacTH HW3OJHPYIOMIEH KPBIKH 0e3 MOIHOTO
OTCOCTUHCHUS HM30JIUPYIOMICH KPBIIIKK, H30JUPYIOMAs KpBIIIKA OYSHb YHOOHA B HCIOIB30BaHHH.
Nzonupyromas KpbIlika MO HACTOSIIEMY H300pETEHHIO COIEPKUT HIDKHIOW IUIACTUHY, HMEIOIIYIO
CKBO3HOE OTBEPCTHE, Yepe3 KOTOPOE MPOXOTUT KIeMMa aKKyMYJISTOPHOTO MOIYJIsI; OOKOBYIO TIACTHHY,
MMEIONIYI0 TPOCTPAHCTBO ISl pa3MEIICHHs, B KOTOPOM MOXKET OBITH pa3MEIICHA COCAMHUTCIbHAS
4acTh, BKJIOYAs KJIEMMY; HaKJIAJHYIO IUIACTHHY, 3aKPBIBAIOLIYI0 BEPXHIOI YacTh MPOCTPAHCTBA IS
pa3MeIIeHns; U COeAUHUTEIHHOE CPEACTBO, C TIOMOIIBIO KOTOPOTO HAKIJIAJHAS IUIACTHHA MOXKET OBITH
COCITHEHA TaKUM 00pa30M, YTOOBI TIOACPKUBATh COCTOSIHUE MOKPBITUS BEPXHEH YacTH MPOCTPAHCTBA
JUTS pa3MEICHUs], WIK HE COCAWHCHA, MPH 3TOM HIDKHSASA IJIACTHHA, OOKOBAas IUIACTHHA M HAKJIaTHAs
IIacTHHAa 0Opa30BaHBI MITAMITOBKOHM IUIACTHHBI - (DAaCOHHBIN DIEMEHT W3 Marephaja CHHTETHIECKOH
CMOJTEI B Pa3BEpHYTOM BUJIC, ¥ TIEPBAsi K BTOPast THHUU Cruda, 00Ierdaromye cKiasBaHue, 00pa3oBaHb B
KaXTOW M3 COCAMHUTEILHBIX YaCTCH HUKHEH MIaCTHHBI, OOKOBOM IJIACTUHBI U 3aKPHIBAIOIICH TTACTHHBL.
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N3o/mpyromasi KpblKa KJIeMM aKKYMYJISITOPHOTO MOXYJIsI

Hacrosiiee n300peTeHre OTHOCHTCA K HW3OJSAIMOHHOW KPBIIIKE KIEMM
MOAYJS AKKyMYJISTOPHOW Oaraped M, B YACTHOCTH, K TOKPBITHUIO KJIEMMBI,
OTKPBITOM  CHApy»u, TNyTeM COOpPKH  BBICOKOBOJIFTHOTO  KaOens  Wiu
TOKONPOBOJAILIEH IIMHBI JJiA TMOAKIIOUEHUSA TUTAHUSA MEXKIY HECKOJIbKUMHU
OaTtapeiHBIMH MOTYJIIMH C H30JIAIIMOHHBIM MAaTEPHATIOM.

Kak nmpaBuiio, akkymyJaTopHas OaTapesi, UCMOJIb3yeMas B 3JICKTPOMOOUIIE,
u popMupyeTcsa myTeM OOBEAMHEHHS, HAIPUMEP, MHOXKECTBA aKKyMYJISITOPHBIX
MOJYJICH, BBHIMOJHEHHBIX B BHJC CIWHWYHBIX MOJIYJICH, MyTeM OOBECIMHCHUS
JIUTHUA-UOHHBIX AKKYMYJIITOPHBIX 3JIEMEHTOB. JINTHI-MOHHBIA aKKyMYJIATOPHBIN
AJIEMEHT HAXOJUTCA B Juana3oHe pabouux HanpskeHuit ot 2.5 mo 42B u
CKOH(UTYpHUpPOBAaH TMMyTEM TMOCIEAOBATEIIBHOTO  TMOAKIIOYCHUS  MHOXKECTBA
AKKYMYJIATOPHBIX 3JIEMEHTOB, KOrjJa TpeOyercss Oojee BBICOKOE BBIXOJIHOE
HampsHKeHWe nmuTanus. Kpome Toro, MHOKECTBO AJIEMEHTOB OaTapen MOXXET ObITh
MOAKITIOYEHO TMApaUIeIbHO B 3aBUCUMOCTH OT €MKOCTH 3apsAJKH/pa3psiiKH,
TpeOyeMoi anst OartaperiHoro Osoka. CienoBaTeabHO, KOJMUYECTBO SJIEMEHTOB
MUTAHUsA, BKIIOUEHHBIX B aKKYMYJISITOPHBIN OJIOK, MOXET ObITh YCTAHOBJICHO TO-
Pa3HOMY B COOTBETCTBHUHU C TPEOYEMBIMHU BBIXOJAHBIMU XaPAKTEPUCTHKAMHU.

Korma 6ok Oarapeii CKOH(PHUTIYpUpPOBaH NMyTEM IOCICIOBATECILHOTO HJIH
MapajuieIbHOTO  COCJIMHECHHMS  MHOXKECTBA  3JIEMEHTOB  Oaraped, CcHadasia
KOH(UTYpHUPYETCS  COOTBETCTBYIONIEEC  KOJWYECTBO  DIIEMEHTOB  Oarapew,
N00aBJISIETCA COOTBETCTBYIOIEE KOJIMYECTBO MOJyJied Oarapeu, a JApyrue
KOMITOHEHTHI Pa3MEIIAIOTCS W 3aIIUINCHB B KOpIyce OaTapen sl 0O0eCTiCueHHS
KECTKOCTH.

Kpome Toro, GatapeiiHbiii 070K AOMKEH 3alUINATh OTKPHITYIO KJIEMMY M
pPacCIoNIO)KEeH ONM3KO K KOpMmycy OaTapeu, M3rOTOBJICHHOMY W3 OKPYXarOIIEro
MeTaJlia, MOATOMY HEOOXOIMMO 3aKPbITh U M30JIMPOBATH KIIEMMY ISl O€30MacHOM
paboThI B MpOIECCe COOPKH.

Kak onmcano BBIIIC, U3BCCTHA TPAJUIMHUOHHAA TCXHOJIOIWA U30JIUPYIOIICTO



TMOKPBITHA IS TIOKPHITHA W OJTHOBPEMEHHON W3OJIAIUN KIIEMM aKKyMYJIATOPHOTO
OJ10Ka, HAaMpUMEP, KPBIIIKA KIEMMHOTO OJIOKA, PacKphITas B IMyOJUKAIIMU TTATEHTa
Kopen Ne 10-2019-0088675, n akkyMyJIATOPHBINA 010K, BKJIFOYAIOIIHAN €T0.

N3onupyromias Kpeillika TO YKA3aHHOMY TMAaTEHTY 3aKpbhIBAET KIEMMY
OarapeitHoro 0jl0ka U ChEMHO yCTaHOBJIEHA Ha OarapeiiHOM OJIOKE, BKIIIOUAET B
ceOs1 OCHOBHOHM KOPIYC KPBIIIKH, COSTUHEHHBIM KPIOKOM C KOPITyCOM OJIOKa, W
HaAPaBJIAIONIYI0 YacTh IS CHATHS, NPEIyCMOTPEHHYIO ¢ OO0€HWX CTOPOH
OCHOBHOT'O KOpPITyCa KPHIIIKH IO/ AABJICHUEM IOJIb30BATENsI, M TPEIOTBpaIiacT
MOBPEXKACHHE KOopmyca OJI0Ka.

OnHako, TMOCKOJBKY HW30JIMPYIONIAs KPBIIMIKA COOTBETCTBYIOMIETO YPOBHS
TEXHUKA W3rOTOBJICHA W3 MATKOW CHHTETHUECKOW CMOJIBI IS CBOOOTHOM
nedopMaii  KOPITyca KPBIIMIKHA, KOHCTPYKIHS TpPecc-hOPMBI IS JIUThS TIOJ
JABJICHUEM YCIIOXKHSETCSA, a CTOMMOCTh HM3TOTOBJICHHUS YBEIIMYMBACTCS 3a CUET
WCIIOJIb30BAHUS TOPOTOCTOAIIETO MTPOU3BOJICTBEHHOTO 00OPY/IOBAHUA, M B CITydae
MPOU3BOJICTBA HM3OJUPYIOIMIUX KPBIMIEK IS 3alATHl YacTeH, COETMHSIONINX
KJIEMMBbI CMEXHBIX MOJYJICH Oarapeii C MOMOIIBIO IITUHBI, YBETUUUBAIOTCS 3aTPAThI
Ha TPOU3BOJICTBO.

Kpome TOro, mockosibKy H30JUPYIOMIAs KpPbIIIKA, COTJIACHO H3BECTHOMY
TEXHHUYECKOMY PEIICHUIO, YIpyro aehopMupyeTcs, 9ToObl OCBOOOJUTH KPIOUOK
KOPIyca KPBIIIKA B COOTBETCTBHHM C JACHCTBHUSAMH ITOJIb30BATEIS, MOXKET JIETKO
MIPOU30UTH M3HOC KOPITyCa KPBIIIKK, U Y3JIbI KPEIUICHUS K KOPITYyCYy MOKET OBITh
MOJTHOCTBIO OTACIICHO OT KOpIyca.

UtoObl pemnth mpodeMy, 3asBIAEMOE H300peTeHHEe ObLIO CO3/1aHO B
MIOTIHITKE W3TOTOBHUTH HM3OJIMPYIOMIYIO KPBIMIKY I KJIEMMBI aKKyMYJATOPHOTO
MOJYJIS, BBIPE3aTh U OTJIUTh TOHKHN AJIEMEHT B (POPME MJIACTHHBI B PA3BEPHYTYIO
dopMy, a 3areMm CJIOKHTHh 3aJaHHYIO 4YacTh, YTOOBI 3HAYUTEIHPHO CHU3HTH
CTOMMOCTh H3TOTOBJICHUS H30JIPYIOMIEH KPBIIITKA, OCOOCHHO HW30JHMPYIOIETO
yexJia.

Jlpyras 3a7a4a HaCTOAIIET0 W300PETEHHSI COCTOUT B TOM, YTOOBI OOHAXKHUTD

HJIA 3aKPBITh KIICMMY C IMIOMOIIIBIO HpOCTOﬁ OIICpalu OTKPBITHA HJIA 3aKPBITHA
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YACTH M30JUPYIOIIEH KPBIIIKKA 0€3 MOJHOTO COCTUHEHUS U30JIUPYIOIICH KPBIIIKHY,
1 00ecneunTh M30JIUPYIOIIYIO KPBIIIKY KIEMMbl 0aTapeMHOro MOyJis, KOTopas
OUYCHb YJI00HA B UCIMOIb30BAHUMU.

JUis  OOCTMKEHWA OSTOM  LeNMd JAaHHOE M300peTeHHEe  BKIIIOYAET
NPAMOYTOJIBHYIO HWJKHIOKO IUIACTHUHY CO CKBO3HBIM OTBEPCTHEM, YEPE3 KOTOPOE
NPOXOJUT KjieMMma OaTapelHOro MOJIyJid, M TOABECHYIO 4YacTh Ha HIKHEH
MOBEPXHOCTH  KJIEMMBI, 4YeThipe OOKOBBIE IUIACTHUHBI Isi  00pa30BaHUA
MPOCTPAHCTBA B Kopmyce. M3onupyrolias Kphllika KIEMMbl OaTapeiHOro MOYJis
oOpa3zoBaHa MmyTeM NPOOUBKHU 3JIEMEHTA B Pa3BEPHYTOM BHJE, a TIEpBas U BTOpast
JUHUN W3TH0a I JIETKOTO CKIIabIBaHUSA C(HOPMHUPOBAHBI HA COCAMHHUTEIIHHBIX
YACTAX HUKHEH MJIAaCTUHBI, OOKOBOM MJIACTUHBI U KPBILIKH.

B 3asBiasieMOM HM300pETEHUU COCAMHUTEIBHBIE JETAM BKIIOUYAIOT B ceOd
MEPBYIO U BTOPYIO COCIUHUTENIbHBIC ACTANIN, MPEyCMOTPEHHBIE HA KOHIIAX JHO00H
W3 YETHIPEX HAKJIAJIOK, MEpBasg M BTOPAs COCAUHUTENIbHBIC ACTAIN OOpa30BaHBI
PEeXYIEH YacThiO, BBHITIOJIHEHHOW HA PAcCTOAHMM 1/2 mioliMa OT OJHOTO KOHIA
HAKJIQHOM TJIACTUHBI, a TIepBasg U BTOPasd COCAUHUTEIBHBIE IETAJIA BBITIOJIHEHBI B
MIPOTUBOIIOJIOKHBIX HAIPABIICHUAX MO OTHOLLIECHUIO IPYT K APYTY.

Kpome Toro, ogHa w3 deTbipex OOKOBBIX IJIJACTHH BKJIIOYAET B CeOA
OOKOBYIO IJIACTUHY, OTKPBITYIO CHAPY KK MPOCTPAHCTBA PA3MEILEHHUSA, BKIFOYAET B
ce0s1 BCIIOMOTATENIbHYIO HAKJIAAHYIO TUTACTHUHY JUIS MOKPHITUS YacTH TEPMHHAIA,
OTKPBITOM CHApy>H MPOCTPAHCTBA Pa3MEIICHUSA, a BCIOMOrarejibHAasA HaKJIaaHAs
MJ1acTHHA 00pa3yeT MOJIOKEHHUE C N30THYTOM JIMHUCH.

B cooTBeTcTBMM KOHULEMIMEN HACTOAIIEIO0 H300PETCHUS HW30JIUPYHOIAs
KPBIIIKOW MOMyJsi OaTapeW, Kak TOHKOTO »JjeMeHTa, B (opMe TUIACTHHEI
BHIPE3aETCA B PaA3BEPHYTOH (hOpMe C TOMOIINBIO IITAMIIOBOYHOW MAIIWAHEI, a
M30JIMPYIOIIAs KPhIIKa BHIMOJHEHA M3 KOPOOUaTON HM)KHEW TUIACTHHBI, OOKOBOMH
IJIACTUHBI M KPBIIIKK, YTO OO0ECNEYMBAECT MPOCTOTY W HU3KYKD CTOUMOCTb
W3TOTOBJICHUS.

Kpome TOro, mockOompKy H3A€nMe pa3MELIEHO B NPOCTPAHCTBE JUIA

pasMCIICHUA 4YCPC3 CKBO3HOC OTBCPCTHC HUKHEH IIAaCTHHBI, HWKHAA ITJIACTHHA

3



(uKcupyeTCcs Ha HWKHEH MOBEPXHOCTH KIIEMMBI, a BEPXHSA 4acTh MPOCTPAHCTBA
JUTSL Pa3MEIIECHUS 3aKPhITa HAKJIAIKOH.

@ur. 1 npeacraeiger coOOM MEPCHEKTUBHBIA BUI OarapeiHOro OJoka,
MOKA3bIBAIOIIMA COCTOSIHUE, B KOTOPOM YCTAHOBJIEHA HW30JUPYIOMIAs KPBIIIKA
KJIEMM aKKyMYJIATOPHOTO MOJYJISA, COTJIACHO HACTOAILEMY U300PETEHUIO.

dur. 2 — mnoapoOHBIM BHA YacTH A aKKyMYJATOPHOTO MOIYJIA,
nokazanHoro Ha ®@wr. 1.

@Gur. 3 — mnompoOHBINI BUA YacTH B  akKyMyJsTOPHOTO MOy,
n300pakeHHOro Ha dwur. 1.

®ur. 4 — BUJ NONEPEUHOTO CEUEHUA OCHOBHOM "acTu OaTapeitHoro 0Joka,
MOKA3BIBAIOIIMIA COCTOSIHAE, B KOTOPOM YCTAHOBJICHA H30JIAPYIOMIAs KPHIIIKa
KJIEMM, COTJIACHO 3asBJIESHHOMY H300PETEHHIO.

Puc. 5 nmpencraBaser cobGodi BMA B IJJaHE OCHOBHOM  4YacTu
AKKyMYJISITOPHOTO OJI0Ka, MOKA3bIBAIOIINNA COCTOSHWE, B KOTOPOM YCTAHOBJICHA
W30JTUPYIOIAsA KPBHIIITKA KIEMM B COOTBETCTBHU C HACTOANIMM H300PETCHHEM, H
B/ B TUTAHE COCTOSTHUSA, B KOTOPOM OTKPbITA HAKJIAIKA U30IUPYIOIIEH KPBIIIKH.

Ha ®wr. 6(a) u @®ur. 6(b) mnpeacTaBieHbl NEPCICKTUBHBIE BHIbI,
MOKA3bIBAIOIIME TMPOIECC, B KOTOPOM B COOTBETCTBHMM C  HACTOSIIUM
n300peTeHreM, (popMHUpyeTCs U30JIMPYIOIAs KPBIMIKa OaTapeiHoro O10Ka.

Jlamee  TIPEAMOYTHTENIBHBIC BApUAHTHI  OCYIIECTBJICHHWS  HACTOSIIETO
n300peTeHust OyAayT MOAPOOHO OMHUCAHBI CO CCHUIKOM Ha MpHaracMble YEPTEXKH.
@ur. 1 npencrasnser co0oil mepcHeKTHUBHBIM BUA Oarapeiinoro Omoka (1),
MTOKA3BIBAOIIMIA COCTOSIHAE, B KOTOPOM YCTAHOBJICHA W30JIAPYIOMIAsS KPBIIIKA
OataperiHoro OJioKa, MPEACTABIAIONIETO COO0H MHOXKECTBO OOBEIMHEHHBIX
OarapeitHsix MoayJeH (2), CKOH(pUTYPHPOBAHHBIX MyTeM O00BETMHEHHS JIEMEHTOB
IuTUN-UOHHON  Oarapeii. Kpome Toro, mociae A00aBjieHHST MHOXKECTBA
KOMOWHUPOBAHHBIX AKKYMYJIATOPHBIX MOMyJie (2) W Ipyrux KOMIIOHEHTOB OH
pa3MeIaeTcsa M 3aluIIaeTcss B Kopnyce (3) akKyMmyJaaTopa, U3TOTOBJICHHOM W3
METAJUNTMYECKOT0 MaTepuana ajisi 00eCIeueHus KECTKOCTH.

B OGarapeitHom moaysne (2) mpeaycMOTpeHa W OTKpbITa kiemma (4) mis
4



NOJKITIOUEHHS MUTaHUsA, a KieMMa (4) MOJIKIIOYeHa K BBICOKOBOJIBTHOMY KaOelto
(5) vnu mwmHe (6), UMEIOLIEH OTIAMYHYIO 3J1E€KTPOITPOBOAHOCTb.

[TockonbKy 4acTh MOAKITIOYCHHS MUTAHUSA KIEMMbI (4) OTKpbITA CHAPYXH,
HEOOXOMMO 3aIIUTUTh €€, U OHA pacnoJjiokeHa Onm3ko K kopmycy (3) Oarapew,
M3TOTOBJICHHOMY W3 TepU(pEpUHHOrO METaUTMYECKOr0 Marepuana, H, TaKuM
00pa3oM, H30JMPYIOMIAs KPBIIITKA UCIOJIb3YETCS U TIOKPHITHS U U30JISIIIAA YaCTH
TOAKJTFOUCHHS TIMTAHKS KJIEMMBI (4) 11 6e30macHOM SKCIUTy aTalliy.

Ha ®wur. 2-5 nokazana 0arapes ¢ YCTaHOBJICHHON U30JIUPYIOIIEH KPBIIIKOH
(10), cormacHo 3asBIeHHOMY Hu300peTeHMIO, a HAa Pur. 6 mMoka3aH MpPoLECC, B
KoTopoM dopmupyeTcss m3onmpyromas kpeimka (10), mw B 3TOM BapuaHTe
ocymiecTBiIeHUsT w3ommpyomas kpbimka (10) amd BBIMONHEHWS KPBIMIKH |
W30JTUPYIOEeH (QYHKIMK B OTHOIIICHUH YaCTH, K KOTOPOH MOAKIIIOUeHA Kiiemma (4)
K muHe (6) MeXIy COCCTHUMH OaTapeiHHBIMU MOTYJISIMH.

Kak mokazano, wmzomupytomas xkpseimka (10), cormacHo HacTosmeMy
HM300PETEHUIO, COCTOUT W3 IIECTUTPAHHOW KOPOOKHM, COCTOAIICH W3 TOHKOH
HkHed mactunsl (11), 6okosoi utactunsl (12) u kpeimku (13).

Kak mnokazano na ®ur. 2 u 6, HwkHas miactuHa (11) obpasyer nBa
CKkBO3HBIX OTBepcTHs (1la), depe3 koTopeie mpoxoasaT kiemMMmbl (4) ob6oux
COCEHUX aKKYMYJISITOPHBIX MopayJeit (2), m oOpasyer moasecHyio dacth (11b),
KOTOpast (PUKCHPYETCs] M YACPKUBACTCSA HA HIDKHHX MOBEPXHOCTAX 000MX KIIEMM
(4). Hwxusaa mnactuaa (11) BeimosiHeHa KBaaApaTHOHN (GOPMBI M UMEET TUIOIIAb IO
MEHbBIIIEH Mepe OOJNBINYIO, YeM IUIONIajb, 3aHMMaeMas O00OMMH OaTraperHBIMU
Monyiamu (2).

B nHacrosimem BapuaHTe OCYILIECTBIICHHUSA, TTOCKOIBKY KIeMMbI (4) ¢ oOenx
CMEXHBIX CTOPOH 3aKPBITH, 00pa3ylOTCs 1Ba CKBO3HBIX OoTBepcTHs (11a), HO B
ciydae u3onmpyrorieit kpoimku (10), 3akpeiBarorteit oqay kinemmy (4), obpazyercs
TOJIBKO OJTHO CKBO3HOE oTBepctue (1la), m, Takum oOpa3om, TUIOMAAh HUKHEH
rtactunbl (11) MoxkeT ObITh ycTaHOBJIEHA, YTOOBI OBITH MAJICHBKOH.

Yerbipe GokoBbIe MIACTUHBI (12) HEMPEphIBHO C(POPMHUPOBAHBI C YETHIPEX

ctopoH HuxkHe#d mnactuHou (11). Ilepsas nunua m3ruba (21) oOpa3zoBana Ha
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COCIUHUTEIFHOW YacTh MexAy HrbkHed rutactuHoi (11) m OGokoBO# miacTHHOM
(12), Tak uro 60koBas miacTuHa (12) MokeT ObITh OTOTHYTA OT HMKHEW TJIACTHHBI
(11) u nampaBneHa mepreHauKyasApHO HuxkHed macture (11). Kak moapoGHO
onucaHo Ha ®wur. 6, nepsas auHUA U3rubda (21) MoxkeT ObITH BBHIIOJIHEHA MyTEM
oOpazoBanus kKaHaBkH (24) mexay HkHEH mmactiuaoi (11) m GokoBOHM TIACTHHOM
(12) st yMEHbBIIICHHS TOJIIAHEI.

Kak nokazano va ®@wur. 4 u 5, yetpipe OOKOBBIC TJIACTHHBI (12) BKITIOUAIOT B
cebs aBe kieMMbl (4) W YCTAaHAaBIMBAIOT WX MJIMHY TaKuM 00pa3oM, YTOOBI
oOpa3oBark mpoctpaHcTBO (12a) mms pasMemeHus, B KOTOPOM B JIOCTAaTOYHOM
CTETICHU Pa3MeIleHbl INHBI (6) 1 KpenexHbii 60T (7).

Paccmarpuas ®wur. 6, dersipe Hakmaaubie miactudbl (13) chopmupoBaHb
MOCTIEAOBATENbHO HA KaXAOW W3 ueThipex OokoBbIX miacTuH (12). [lmactunsl
NpeIHa3HAYeHbl JJii  TOKPHITHS  BEpxHEW uacTu mpoctpaHcTBa  (12a),
oOpa3oBanHoT0 60KOBO# MactuHo# (12). Bropas nuauns n3ruda (22) obpazoBana
HAa COCAMHMUTEIbHOW dYacTH Mexay OokoBod mnmactuHoi (12) m HakmaaHOM
wiactuHo# (13), Tak uto HaknmagHas niactuHa (13) mMoxer ObITh OTOrHYTa OT
OokoBod TmacTuHBl (12) M corHyra B TMEPNCHAMKYJISPHOM HAMpaBIICHUU
oTHOCHTETHHO O0oKOBOM TacTuHb (12). Kak u mepsas muaus usrubda (21), Bropas
JuHUA u3ruba (22) Takyke MOXKET ObITh BBITIOJTHEHA MyTeM O0Opa30BaHUA KaHABKH
(24) mexnay Ookxomoii tutactuHOW (12) m Hakmankod (13) mia yMmeHbIICHHS
TOJIITHBI.

JlnuHa HaknaaHo# tuactuHbl (13) ycranoBiaeHa Takum oOpa3om, 4TOOBI B
JOCTATOYHOW CTETEeHHW 3aKpbIBaTh BEPXHIOK 4YacTh mpocTpaHcTtBa (12a) mms
pa3MeIIeHus, TP 3TOM 00¢ HaKJIaHbIe TIacTUHB (13) oOparieHs! IpyT K APYTY.

Mexnay Tem, Hactosuee U300pETEHNE BKIIOYAET B c€0 COCIMHUTEIBHOE
CPEIICTBO, CMOCOOHOE COCAMHATh UeThipe Kpoimku (13) mns mommepskaHus
COCTOSIHMSI, B KOTOPOM BEpPXHASA uacTh mpocTpaHcTtBa (12a) mns pasmerieHus
3aKpbhITA WM OTCOCAMHEHA, YTOOBI OTKPHITH BEPXHIOK YacTh MpocTpadcTra (12a)
JUTSL Pa3MEILECHHUS.

CoenMHUATENIbHOE CPEACTBO MOXKET OBITh BBIMIOJIHEHO M3 MEPBOM M BTOPOM
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coenuHUTENbHBIX YacTer (14a) u (14b), mpenycMOTpeHHBIX HA KOHIAX JIIOOOH U3
YEeThIpEeX HAKIAA0K 13, oOpalieHHbIX APYT K APYTY, H MOXET ObITh BBIMOJIHEHO HA
o0enx Haknaakax 13, pacroyio;KEHHBIX HA JICBOM M MPaBOM CTOPOHAX puc. 6.

[lepas u BTOpas coeauHutenbHbie netanu (14a, 14b) moryr ObITH
BBITIOJTHEHBI TIyTeM (opMupoBaHus pexymux dacted (15) B HampaBieHuw,
NEPNEHANKYJIIPHOM HAMPABJICHUIO MOKPBITHS BEPXHEH YaCTH MPOCTPAHCTBA IS
pasmemienns (12a) obenmu HaknaaabpiMu TiactuHamu (13). Pexxymas gacte (15)
chopmupoBaHa ¢ OAHOTO KOHIA A0 1/2 Toukw, JeBas pexymas dacth (15)
chopMupOBaHa C HIKHEH OKOHEYHOCTH HA YEPTEKE TaK, YTOOBI €€ MOXKHO OBIIO
BCTaBHTH, a TIpaBas pexxyas yacth (15) chopmupoBana cBepxy.

Co0TBeTCTBEHHO, MepBas U BTOpas coenuHuTenbHbie aetanu (14a) u (14b),
oOpa3zoBaHHbIe pexymed dacteio (15), momepemMeHHO CHOPMHPOBAHBI B
MPOTHBOIIOJIOKHBIX HAMPABJICHUSAX M PACIOJIOKEHB HA BEPXHEHW MOBEPXHOCTH
BCTPEYHOW HAKJIAMHOW TuiacTuHbl (13) mpu coeaWHEHWH APYT C APYTOM, YTOOBI
NEPEeKPhIBATbCA A MOJJAEPKAHUA COENWHEHHOTO COCTOAHHUA U JIETKO
OTCOEIUHATHCA.

Takum o6pazom, wmzonupyromas kpsimika (10), cocrodmas W3 HKHEH
riactussl (11), 6okoBoit mnactunsl (12) u 3anmTHOM muactusl (13), MoxkeT OBITH
JIETKO M3TOTOBJICHA TYyTEM INTAMITOBKHM 3JIEMEHTA B (pOpME TJIACTHHBI, KOTOPHIH
NPEICTaBIAeT COOOW TOHKYIO CHHTETHUECKYI0 CMOJY C H3OJIAIMOHHBIMH
CBOWCTBAMH, C TIOMOINBIO INTAaMITIOBOYHOW MAIIMHBI I TPECCOBAHUS, YTOOBI
cchopMupoOBaTh Pa3BEPHYTYIO POpMy, Kak moKazaHo Ha Owur. 6.

Kpome Toro, xorma Bcs kiaemma (4) ycTaHOBJICHA JUIA PAa3MENICHHS B HEH,
yBEIMUMUBAECTCS BeCh 00BeM HWkHEHW Tturacturbl (11), obpasyromed HIKHIO
obnacte mpoctpancTBa (12a) mns pa3menieHus, U, TakuM 00Opa3oM, MOXKET OBITh
TPYAHO YCTAaHOBHTHh W3OJHPYIONIYI0 Kpeimky (10) B y3KOM TIpOCTpaHCTBE
AKKyMYJISITOPHOTO MOIyJIst (2).

CnenoBarenbHo, yacTh (4a) kieMMbl (4) MOKHA OBITH OTKpPHITA CHAPYKA
xwioro momemieHua (12a), a 3aTemM 3akpbiTa OTACIBHO, YTOOBI MAKCHMAJIBHO

YMEHBIIUTH 001 00BbeM u3onupytomero nokpsitus (10).
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C 5T0i1 1enpio B OJHOW M3 4eThipeX OOKOBBIX MiacTHH (12) MOXeT ObITh
BBITIOJTHEHO OOKOBOE CKBO3HOE OTBepcTHE (31), uepe3 koTopoe YacTh (4a) KIIEMMBI
(4) BBIXOOUT HaApyXy M3 mpocTpaHcTBa (12a) pasMelneHus, U BCIOMOTaTeNIbHAS
Kphilika (32), 3akpeiBaromas 4acth (4a) kiaemMmbl (4), BBIXOIAIIYIO HApYXKy H3
NPOCTPAHCTBA pa3MelieHuss B O00koBoi mactuHe (12) moxker ObITH 00pa3oBaHO
MPOCTPAHCTBO.

Kak mokazano na @wur. 6(a), BcmomorarenbHas Hakinaaka (32) MoxkeT ObITh
HEenpepbIiBHO chopmupoBana Ha 60kOBO# macTuHe (12), Koraa HIKHSS TIaCTHHA
(11), 6okosas mmactuHa (12) w Hakmaaka (13) chopmupoBaHbl B pasBepHYTOM
dbopme, m MoxkeT ObITH chopmupoBaHa myTeM (OPMUPOBAHUS TPEThEH JIMHUAA
usruba (23), kotopast 00yierdaeT OTKHABIBAIONIYIOCS Ha OOKOBYTO TuiacTuHY (12).

Kpome Toro, 6okoBoe ckBo3HOe oTBepcTHe (31) MoxkeT 00pa3oBBIBATH
6okoBoe ckBO3HOe oTBepcThe (31) B OGokopoi mmactuae (12) myrem crubanus
TpeThell M30orHyTON ymaMK (23), kak moka3zaHo Ha puc. 6(b), myTeM yCTaHOBKH
MOJIOKEHUS TPETheH M30THYTON JIMHUA (23) HA PaCCTOAHUU OT MEPBOM U3OTHYTOM
avuand (21) arkHed nnactunsl (11) Ha 3agaHHYIO JUTHHY .

Pa6ota uzomumpyromieit kpoiku (10) HacTosmero n3oOpeTeHus, UMEIOIIEH
Takyio KoH(purypaimio, OyaeT onmcana cieayomum obpazom. Kak mokaszano Ha
®ur. 6(a), korma HwkHAs wiactuHa (11), OoxoBas mmactwra (12), HakmagHAS
miactuHa (13) ¥ BcmoMoraTenbHas HakJIaaHas miactrHa (32) pa3BopadynBarOTCA,
OokoBas miactuHa (12) ycraHaBaMBaeTCS MO YIJIOM MO OTHOIICHHIO K HUXKHEH
wiacture (11), a BcmomoraTensHas HakiagHas TiacThHa (32) CKIIaAbIBAeTCA B
IPSIMOM HANPaBIICHUH.

B stom cocrosHuM aBa CKkBO3HBIX OTBepcTusA (l1a), BBHIMONHEHHBIX B
HkHed mnactuHe (11), MOryT MCmonb30BaTheA Ui MPOXOXKACHUS depe3 o0e
kiemMmbl (4) u yaepxanua oOewx moaBecHbiXx wyacted (11b) Ha HMKHMX
MOBEPXHOCTAX KieMM (4), TeM camMbiM pa3Melnas BEepxHIO kiemmy (4) B
npoctpancTie (12a) s pasMenieHns U OTKPhIBask BCIOMOTATENIbHYIO KPBIIKY (4)
TSl Hapy>kKHOHU TpyOKu (3a).

Bnocnenctsuu, nmocne mnoacoeauHeHus oboux kiaemm (4) k mwuHe (6) u
8



KpenexHsiM 6oaTam (7) depe3 OTKPHITYIO BEPXHIOK 4YacTh mpocTtpancTsa (12a)
JUIA pa3MelleHus, BTopas JuHus u3ruda (22) HaknmagHod mnactussl (13) moxer
ObITh CJIOKEHA, 4YTOOBI 3aKpbITh BEPXHHWE YacTh mnpocTpanctBa (12a) s
pa3MeIIeHuUS.

Brnocnencreun, xorma pexymue uacta (15) mepBoit m  BTOpOH
coenuHUATENbHBIX aAetaned (14a) m (14b), mpemycCMOTPEHHBIX B HAKJIAHOM
Hakaake (13), BCTaBISIOTCS APYT B Apyra, MepBas CoeqMHUTEbHAs aeTanb (14a)
oxHOM HaknmamaHoOW TuTacTHHBI (13) TEpeKphIBaeT BEPXHIOIO MOBEPXHOCTH APYTOH
HaKIaaHOW tutacTuHbl (13) AnA 3aIKUTBI COCTMHUTENBFHOTO TPOCTPAHCTBA IS
pasmemenus (12a).

Kpome TOro, corjacHo HacToAleMY W300PETEHUIO, BEPXHSS 4YacTh
npoctpancTBa (12a) mia pa3mernieHusi MOXKET OBITh TMPOCTO OTKPBITA MYTEM
COEIMHEHHs TIEPBOM M BTOPO# coeanHuTeNnbHbIX yacted (14a) u (14b) Haknaanoi
macTuabl (13) 11 mpOBEPKH WM PEMOHTA COSAMHUTEIEHON YacTH KIIEMMEI (4)
JUTSL CITyYaHOTO COXPaHEHUs N30upYloteh yacTu kpoimkn (10b).

Crnenyer MOHUMAaTh, YTO BApUAHTBl OCYILIECTBJICHUA, OMHCAHHBIE BBHIILE,
ABIIAIOTCA TMPOCTO BapUaHTAaMH  OCYIIECTBJIEHUsA, M OO0BEM HACTOALIETO
U300peTeHNsT HE OTPaHMUYMBAETCS OMUCAHHBIMU BApUAHTAMM OCYILECTBICHUS, U
CHELUAIMCTHl B JAHHOW OOJAaCTH MOTYT BHOCHUTH PA3UYHbIE H3MEHEHHS,
MOAU(HUKAIIAA WA 3aMEHBI B COOTBETCTBHHM C TEXHHUECKUM AYXOM M (hOpMYIIOH
HACTOSAIIETO U300PETCHMUS.

VYcnoBHbIe 0003HAUEHHU S HA YEPTEkKAX:

2 - OaraperHbId MOIYJTb 4 - xknemma

4a - 0JTHA 4aCTh KJIEMMBbI 10 - n3onupyroias Kpseiiika

11 — HmxHAS IacTHHA (OCHOBAHUE) I1a - ckBO3HOE OTBEpPCTHE

11b — moaBecHas 4acTh 12 - GokoBas miacTUHA

12a — mpocTpaHCTBO AJiS pa3MEIECHUA 13 — HaknaaHas macTUHA

14a, 14b - coequHUTENBHBIC YACTH 15 - pexyiias yacthb

21,22, 23 - nuaun u3ruda 31-60koBOC CKBO3HOE
OTBEPCTHUE



32 — BcomMoraTesibHas HaKjIaHas MjacTuHa

HMzonupyromas  Kpbllllka KJIeMM  0OaTrapeMHOTo  MOAYJsA, COTJIaCHO
3asBJICHHOMY HM300pETCHUIO, MOXET 3HAUUTEIbHO CHU3WTHh 3aTpaThl Ha
W3TOTOBJICHUE W30JUPYIONICH KPBIMIKA U TO3BOJISIET OOHa)KaTh WJIM 3aKPbIBATh
KIIeMMy OaTapeHOro MOJIyJisl TyTeM MPOCTOH Omepaluu OTKPBHIBAHUA H
3aKPBIBAHUS YACTH W30JUPYIOIMIEH KPBIIIKK 0€3 MOJHOTO CHATUS H30JUPYIOIIEi

KPBIIIKH.
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®opmy.Jia u300peTeHust

N3o/mpyromasi KpbIKa KJIeMM aKKyMYJISITOPHOTO MOYJIsI

1. HMzonupyromiasa Kphbillika BBIIIOJHEHA B BUAEC NMPAMOYTOJbHONW HMXKHEH
IJIACTUHBI CO CKBO3HBIM OTBEPCTHEM, YEPE3 KOTOPOE MPOXOAUT KIEMMa
AKKyMYJIATOPHOTO MOJZYJISA, U TOJABECHOW YAaCTH, TMMOABEIICHHOW U yACPKUBACMOU
Ha HUKHEH MOBEPXHOCTHU KJIEMMBI,

yeThipe OOKOBBIC IUIACTHHBI i1 (hOPMHPOBAHUS NPOCTPAHCTBA IS
pa3MeIIeHusA, CIOCOOHOT0 BMEIIATh COCAMHUTEIIBHYIO JE€Tallb, BKIIIOYAIOIIYIO B
ceOs1 KIeMMy, KOTOpas MOCIICIOBATECIIBHO (DOPMHUPYETCSA C KAXKIOM M3 UYETHIPEX
CTOPOH HUYKHEU MJIACTUHBI,

YeThIPEe HaKJIAJHbIEC IIACTHHBI, C)OPMHUPOBAHHBIC IIOCICIOBATEIIHFHO HA
KOXI0M ¢33 4YeThipex OOKOBBIX IIJIACTHH JUIS TOKPBITHA BEPXHEH dYacTu
MPOCTPAHCTBA /IS Pa3MEIeHUA, 00pa30BaHHOTO OOKOBBIMH TIJITACTUHAMHU H

YEThIPE HAKIQAHbIC TIJIACTUHBI COJECPKAT COCAUHUTEIIBHBIE CPEIACTBA,
MOCPEICTBOM KOTOPBIX OHHU MOTYT OBITh COCIMHEHBI TakuM 00pa3om, 4YTOObI
MOJI/ICP’)KUBATh COCTOAHWE, B KOTOPOM BEPXHSSA YacTh NPOCTPAHCTBA A
pa3MEIeHUs 3aKPbITa, UJIK MOTYT OBITh OTCOCAMHEHBI, YUTOOBI OTKPHITH BEPXHIOIO
YacTh MPOCTPAHCTBA JJIS PA3MEILCHUS.

IIpu >TOM HMKHAA TUIACTHHA, OOKOBas IJIACTMHA M HAKJIaJHAS IJIACTHHA
chopMUpOBaHBI ~ MyTeM  INTAMIOOBKH  3JIeMeHTa B (OpME  IUIACTHHBI,
W3TOTOBJICHHOT'O M3 CHHTETUYECKOM CMOJIBI, B Pa3BepHYTOH (opme, B coaeprkar
MEPBYI0 W BTOPYIO WM3OTHYTHIC JIMHUHU AJiS OOJErdYeHUsl CKJIaJbIBAaHHSA, KOTOPHIC
chopMHUPOBAHBI HA KaXXIO0W COCIMHHMTEIIFHON YacTH HWJKHEH IUIACTHHBI, OOKOBOM
IJIACTUHBI U HAKJIAIHOM TIJIACTUHBI.

2. Kpeimka no n. 1, ornuuaromasca TeM, UYTO TMepBas W BTOpas
COCJIMHUTENIbHBIE JACTalH, MPEAYyCMOTPEHHbICE HA KOHIAX JIOOOM U3 YeThIpEX
HaKJIaJHbIX IJIaCTWH, OOpallleHHBIX JApyr K Jpyry, TMepBas W BTopas
COCJIMHUTENIbHBIE JeTali OO0pa30BaHbl PEXKYIIEH YacThio, 00pa3oBaHHOW OT

OJTHOTO KOHIIA HAKJIQJHOW IUIAaCTUHBI N0 TOYKM 1/2, W mepBas W BTOpas



COCAMHUTENbHBIE JCTAJIA BHIMOJIHEHBl B MPOTHUBOIOJIOKHBIX HANPAaBICHUAX AJIA
MEPEKPBITUA IPYT € IPYTOM.

3.  Kpsimka no n. 1, oTnMyaromasncs TeM, 4to 0JIHa U3 YEThIPEeX OOKOBBIX
TJIACTUH MMEeT OOKOBOE CKBO3HOE OTBEPCTHE, UEPEe3 KOTOPOE MPOXOAUT YacTh
KJIEMMbI, 4TOOBl OBITh OTKPBITOM CHApy W MNPOCTPAHCTBA UIA Pa3MEIICHUS, U
OOKOBas IUIACTHHA, MUMEIOIIAas OOKOBOE CKBO3HOE OTBEPCTHE, BKIIFOUAET B ceOs
BCIIOMOTATEIbHYIO HAKJIAAKY, 3aKPBIBAIOIIYI0 YacTh KJIEMMbI, OTKPBITYIO BHE
MIPOCTPAHCTBA IS Pa3MEILCHHUS,

BCIIOMOTATENIbHAA HAKJIaJKa HEMpephiBHO ¢GopMUpyeTcsi HAa OOKOBOMU
MJIACTUHE, KOrJla HIDKHASA IJJacTUHA, OOKOBas IJJaCTMHA M HaKJIaJKa
cchopMHUpPOBAHKI B Pa3BEPHYTOM (hopMe, B TPEThsl JIMHUS N3rnda chopMUpOBaHA HA
COCIMHUTEIILHOM YacTH ¢ OOKOBOM IUTACTHHOM JJ1 00JICTUCHUSI CKJIabIBAHHS,

OOKOBOE CKBO3HOE OTBEPCTHE OOpPAa30BAHO MyTEM YCTAHOBKH MOJIOKCHHUA
TPEThEeH JIMHUM M3ruba MyTeM YJaJI€HUA OT MEPBONM JIMHUM M3ruda HHUXKHEH
MJIACTUHBI HA 3aJaHHYIO JJIMHY [0 HAMpaBJICHWIO K OOKOBOW IUIAaCTUHE MAJid

YCTAHOBKH HU30JIAIMUOHHOI'O IOKPBITHUA KIICMM dKKYMYJIATOPHOI'O MOIYJIA.
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