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OIIMCAHUE U30BPETEHUA
2420-560027EA/032
NEPEMEINAOIINA MEXAHW3M JIJIA JIBIKHOI'O KPEILIEHUS

Hacrosimee n3o0pereHne OTHOCUTCS K KPENEXXHOH CUCTEME Ul KPEIUIEHUs, WM €ro
yacTH, Ha OeroBoil Jppke. B wacTHOCTH, HM300peTeHHE OTHOCUTCS K COEIUHHTEIbHOMY
MEXaHU3MY JUIs CPEeACTBa (PUKCAIMH, MOAJIEKAIIEro NPUKPEIUICHUIO K KPENeKHOH IIacTHHE Ha
OeroBoii JbIKe.

[My6mukaumu NO 335244 u NO 327573 OTHOCSATCS K KPENEXKHOH IUIACTHHE IS
NPUCOCIMHEHUS KPEIUICHHS K JIbDKE, TJIaBHBIM 00pa3oM k OeroBoii iboke. KpenexkHas riacTuHa
NPUKJIEEHA K BEPXHEH MOBEPXHOCTH JIBDKU M COAEPIKUT MPOIOJIbHBIE OOKOBBIE TPAHU, UMEIOIIUE
BBITOUEHHBIH MPOQWIb IJIsI MPONOJBHOTO PACTONIOKEHUSI U MPUCOSNAUHEHHUs KPETUICHUS WIIH
KOMITOHEHTOB KPETUIEHHsI TIOCPEACTBOM JONOJHsomero npodmwis. KpenexHast macTiHa nMeeT
JKECTKOCTb, KOTOpasi B MaJION CTENEHU BJIMSET Ha XKECTKOCTb U cBOMcTBa JblK. [locpeacTtsom
STOW KPENeKHON TIACTUHBI KPETUIEHHE MOKET ObITh YCTAHOBJIEHO HA JIbDKE O€3 MCIOIb30BAHUS
BUHTOB, KJIes] WJIM IPYTUX MHCTPYMEHTOB, TAKMM O0Pa30M HCKJIOYasl BBINOJHEHHUE OTBEPCTUH B
VIUIOTHEHUH BOKPYT CepAeYHuKa JbDKH. Kpome TOro, KpemexHas IUIACTHHA OOecreYrBaeT
NPEUMYLIEeCTBA U TUJIEPOB, MOCKOJBKY YCTaHOBKA TPeOyeT MUHUMAIbHON KBAIN(UKALNH H
MOJTHOCTBIO oOpaTtuMa. JIJjisi KOHEYHOTO MOTPeOUTENs KperekHas TUIaCTUHA yI00HA, MOCKOJIBKY
JbDKA MOKET OBITh B OOJIBIIEH CTEeHN MPUCTIOCO0JIeHa K BeCy, KBATH(DUKALIUN U YCIOBUSIM I10
CHEry WJIM CMas3Ke.

[Tybnukauus EP 2624924 OTHOCHTCST K KPEIUIGHUIO, KOTOPOE IO3BOJSIET PYYHOE
MIPOJOJIBHOE NMEPEMELLICHUE KPEIUJICHUS Ha JIBLKE.

@ur. 6 NOKa3bIBAE€T BAPUAHT BBINOJIHEHHS, I7l€ TepPEeMEINAOUN MEXaHU3M PACIONIOKEH
Ha KpENme)KHOM IUIaCTUHE Ha JIbDKEe, TIJleé CUCTeMa IMPUBOAA MEXAaHU3Ma COAEPKUT
HaBUHYMBAIOIIYIOCS pydky. IlocpenctsoM BpalleHuss HaBUHUYMBArOLIEicss pydku Ha 180
IpagyCoB KpEIUIEHHUE NTePEMELIAETCs BIIEPEA U Ha3al COOTBETCTBEHHO.

[My6mukauus WO 2015140258 A1 nmoka3biBaeT crnocod NMpUCOSTUHEHHsT BBIIOJTHEHHON C
BO3MOYKHOCTBIO TTEPEMEIICHUS KPETIeKHOH MIaCTUHBI K OETOBOI JIbIKE.

[My6mukauuu US 2006/0103113 A1 u US 20080029998 Al moka3bIBalOT pa3jidnvHbIE
COEIMHEHMS U KPEeNeXKHbIE MJIACTUHBI JJIs1 TOPHBIX JIBIXK.

ITy6mukaums EP 1226849 A2 mokas3plBaeT KpPEIUICHHWE MJIsl TOPHBIX JIBDK, MMEIOIIee
KpEMNeKHbIE TUIACTUHBI HA MEepeAHeN U 3aJHeH 4acTsAX, KOTOPbIE BBITOJHEHBI C BO3MOKHOCTBIO
NepeMEIeHHs Ha JIbDKE TIOCPEACTBOM PhIUaroB, MPUCOSANHEHHBIX K 3y0UaTOMY KOJIECY.

[Ty6mukaums NO 20150320 oTHOCHTCS K HM300pPETEHHIO, KOTOPOE HMEET IOJHOCTHIO
HOBBIE BO3MOXKHOCTH B JIbDKHOM criopte. [lyonukanmst NO 20150320 packpbIBaeT KpemeskHYo
CUCTEMY JJis1 BO3MOXHOIO AMHAMHUYECKOTO MPOAOJBHOrO MO3ULIMOHUPOBAHMS KPEIUICHUs Ha
OEroBbIX JIbDKax MPH IMOMOINM 3JIEKTPUYECKOTO MPUBONA, UCTOYHMKA SHEPTUH U CHUCTEMBI
yIopaBieHus. JTa AMHAMUYECKAas CHUCTeMa IO3BOJISET JIbDKHUKY, B UUCJE MPOYEro, M3MEHSTh
NIOJIOXKEHNE KPEIUIEHHs] BO BpeMsl JBHIKEHHUS, TaK YTO Ha NpaKTHKe olecrieunBaeTrcsi 3yOuaras

nepenada, KOTOpas oOOJerdaer M yCKOpsieT IepemMelneHue Broepen. Takas IuUHaMHUYecKas



KpeTeXXKHasi CUCTeMa MOXKET OBITh YCTAaHOBJIEHA HA WJINM B JIbDKE IOCPEACTBOM KPETEKHON
IUIACTUHBL, HO BBIIIEYNIOMSHYTbIE CYLIECTBYIOLIHUE KpENEeKHbIE IUIACTUHBI HEJOCTaTOYHO
XOPOLIO NOAXOAT JJIsl TAKOH PacUIMPEHHON (PyHKIIMOHAIBHOCTH.

JluHaMuuecKkasi KpereskHas CHCTeMa, KaK YKa3aHO BbIlle, OObIYHO OyJeT BKIOYaTh B
ceOss JBDKY, KpeluieHHe 2; 4, KpenexHyl IUIaCTHHY O, CIOBIOKHOH »3leMeHT 5 u
ABHUraTeNIb/3JIEKTPOHUKY 3 (B DJIEKTPUYECKOW  BEPCHMHM)  WJIM  HEKOTOPBIH  BUJA
pykosTku/pbryara/pydxu 29; 9, 10, 12 nepexmroueHust wiu nogobHoro (B py4uHoii Bepcun). Kak
yKa3aHO BBbIIE, Kpeme)kHas IUTacTHHA O pacroyio)keHa Ha BEpPXHEW IOBEPXHOCTU JIBDKU.
Kpenexxnast mulactuHa © B OJHOM BapHaHTE BBIMOJHEHHUs OyIeT COAEp:KaTh MPONOJbHBIE
OOKOBBIE T'paHH, MMEIOIINE BBITOYCHHBIH MpoQmib 33 sl MPONOJIBHOTO PACIIONIOKEHHS |
NPUCOEANHEHUs] KpEIUIeHUs 2 WU KOMIIOHEHTa 4 KperjieHUsl MOCPEICTBOM OMOJHSIOLIETO
npoduiis B KPEIJICHUH WJIM KOMIIOHEHTE KpeTIeHUs. J{OMONHUTENbHO, KpenekHas TUIaCTHHA 6
00BbIMHO Oymer comep:KaTh MPONOJBHBIN KaHaT 21, KOTOPBIH BMEIIaeT MPOIOJbHBIN CIBIKHOM
3JIEMEHT 5, IIe BEPXHss MOBEPXHOCTb CABMKHOIO 3JIEMEHTA 5 COAEPKUT MO MEHbIIEH Mepe
onHO cpenctBo 20 ¢ukcanyy, B TO BpeMsl KaK HIDKHSS CTOPOHA KPETUICHUS WM KOMITOHEHTA
KPEIUIEHUsT CONEPIKUT 1O MEHBbIIEH Mepe OIHO JOMOJHSILEe CPeACTBO (HUKcauuu. IJTa
KOMIIOHOBKAa MPHUBOIUT K CHCTEME, NMpHU MOMOIIU KOTOPOH KpeIuleHWe 2 WM KOMIIOHEHT 4
KpETUIeHUsI, KOTOPbIA HaIeXHO 3apUKCHPOBAH K CABIKHOMY 3JIEMEHTY S5 IpPH IMOMOIIU IO
MEHBLIEH Mepe OIHOrO IOIOJIHSIOMIErO CPeAcTBa (PUKCALIUH, MOKET TOJIKAThCS OoJyiee HIIH
MeHee CBOOOIHO Ha3aa U BIIEPEel Ha KPETeKHON IJIacCTUHE 6, B TO BpeMs KaK KperuieHHe 2 UiH
KOMIIOHEHT 4 KpeIUIeHUs 3alelyieH ¢ U YAEep)KUBAeTCs Ha/Haj KpeneXXHOH IUIacTUHOH 6
MOCPENCTBOM YIOMSIHYTBIX TIPOJOJIbHBIX OOKOBBIX TIpaHeii/BbiToueHHOro mnpodunst 33 u
ponojHsomero npogwis 34 kperuleHust 2 Wi KoMrnoHeHTa 4 kperuieHust. UToObl HaneKHO
yIepKUBaTh CIBW)KHOM 3JIEMEHT S5, M TakuM o0pa3oM KperuieHne 2 WM KOMIOHEeHT 4
KpeIuieHus, B TpeOyeMOM NPOAOIbHOM MOJIOXKEHHH, UMeeTcsl TpedyemMoe CpeacTBo (puKcaluy,
KOTOpoe (HUKCHPYET MpPOAOJbHOE MEepPEeMEIleHUe CABHKHOTO JJIEMEHTa S5 OTHOCHTEJBHO
KPETeXKHOH IUIACTHHBI 6 U KPOME TOTO TaKKe JIbDKH. DTO CPENCTBO (PUKCALMU TOJDKHO OBITH
MPUKPETJIEHO K KPENeKHOH TIacTUHe 6 WU JIbIXKE MOCPENCTBOM COEAMHUTEIBHOIO MEXaHU3Ma.

3anada M300peTeHHsI COCTOUT B OOECTIEYEHUN KPETIEKHON CHCTEMBI, KOTOPAast MOIXOAHT
111 IMHAMUYECKOH KPENeKHOW CUCTEMBI, TIe KPEIJICHHE MOXKET ObITh MEPEMEIIEHO, B TO BPEMsI
KaK JIbDKHUK HaXOJUTCSI B IBUXKEHUU.

Bropas 3amada n300peTeHHss COCTOMT B 00ECHEeueHHH KpPETeKHOH CHCTEMBI, KOTOpas
TAKXKe TMOIXOANT AJIST KPETIEKHOM CUCTEMBI, TTIE KPETUIEHHE MOYKET ObITh EPEMEIIEHO BPYUHYIO.

JlononHUTENbHAS 3a7a4a M300PETEHHs] COCTOMT B OOECHEUeHHH KPENMeKHOH CHUCTEMBI,
KOTOpasi MOAXOAMT [ psifa TUIIOB KpEIUJIEHWH, KakK BBIMOJHEHHBIX C BO3MOKHOCTBIO
NepeMeLIeH s, TAK U HEMOJBUKHBIX.

JlononHUTENbHAS 3a7ada M300PETEeHHsI COCTOMT B 00ECHEUeHHH KPENMeKHOW CHUCTEMB,
KOTOpasi MONXOAWT JJIsl psifa THIIOB KPEIUICHWH pa3jMYHBbIX NPOU3BOAMTENEH W/WIM IS
Pa3NUYHBIX 00NacTel MPUMEHEHHUS.

JloronHuTeNbHAS 3a7a4a U300pETeHHs] COCTOUT B OOECIeUeHUU KPENeKHON CHUCTEMBI,



KOTOpast MO3BOJISIET AOMONHATH KPETIEKHYIO CUCTEMY IPYTHMMH U HOBBIMU (DYHKLIUSIMHU.

OTU U Apyrue 3a7a4u JOCTUTAI0TCs MOCPEACTBOM KPENEKHON CUCTEMbI COMNIACHO MYHKTY
1 mpunaraemoit gopmynbl nzo0pereHus. J{OMONMHUTENbHBIE NMPENMMYINECTBEHHbIE MPU3HAKU U
BAPUAHTHI BBITIOJHEHUSI PACKPBITHI B 3aBUCHMBIX MyHKTax (GOPMYyJIbl H300pETEHMS.

Jlanee mnpuUBENEHO HEOTPAaHUYMBAIOLIEE ONHMCAHWE MPEUMYIIECTBEHHBIX BapHUaHTOB
BBITNOJHEHMs], CO CCBUIKON Ha YEPTEXKHU, HA KOTOPBIX:

@dur. la—c nOKa3bIBA€T BAPUAHT BBIMOJHEHUS] CHUCTEMBI, COAEPXKAIIUN JbDKY (HE
NOKa3aHa), KPEMeXHYI0 MJIACTUHY, UMEIOIIYI0 KaHaJ, KPeIJIeHUe WM KOMIIOHEHT KpEeIUIeHHs,
CHBIDKHOH SJIEMEHT H CpeACTBO (puKcaumu; npudeM B 5TOM BapHAHTE BBINOJHEHUS
3JIEKTPOJBUTATENIb MCIIOJB3YETCs JJIsl MepeMeIneHus] U (PUKCALUH COOTBETCTBEHHO CABHIKHOTO
3JIeMEHTa/KPEIUICHUS/KOMIIOHEHTa KPETUICHHUS B TPeOyEeMOM IOJIOKEHHH;

Qur. 2 mnoka3blBa€T BAPUAHT BBIIOJHEHHUs PYYHOH CHUCTEMBI, COAEpXKallen
HaBUHYMBAIOIIYIOCS PYUKY;

@ur. 3 NOKa3bIBA€T BAPUAHT BBINOJIHEHUS PYYHOU CHCTEMBI, COAEpIKAIIEH TOJKAOLIYIO
PYKOSITKY;

@dur. 4 moka3bIBaeT BAPHAHT BBINOJHEHUS HM300pPETEHMs, TA€ CIBIKHON 3JEMEHT He
MOKA3aH;

@ur. 5 moKa3bIBaeT BAPUAHT BHINOJIHEHUSI N300pETeHNs], IMEIOLIIHA CABH)KHON JIEMEHT;

@dur. 6 moKa3bIBaeT CPENCTBO (PHUKCAIMM, COIEpIKAINee HOXKKH, BBICTYMANOINUE U3
HIVDKHEN CTOPOHBL; U

@ur. 7 NOKa3bIBAET BAPHAHT BBIMIOJHEHUS] U300pPETEHUS C TPEMs CEUEHUSIMH U OIHUM
YBEJIMUYEHHBIM CETMEHTOM.

@ur. 6 Moka3bIBaeT CPENCTBO (PUKCALMH, CoAeprKalee TACTHHY 30, HUMEIOINYIO YeThIpe
HOXXkH 40. Hoxxu 40 BCTaBNAIOTCS B UeThIpE AOMOJHAKOLINE OTBePCTHs 41 B KpemeskHOM
mwiactuae (pur. 4 u 5), mo aBa oTBepcTHs 41 ¢ KaKAOH CTOPOHBI MPOAOJBHOrO KaHana 21.
Hoxxku 40, orBepctusi 41 u kaHanm 21 BBIMOJHEHBI Tak, YTOObI O0ECMEYUTh IOCTATOYHO
NPOCTPAHCTBO JUIsI COBMXKHOTO sjemeHta 5. Hoxku 40 TakuMm 00pa3oM BBINOJHEHBI C
BO3MOYKHOCTBIO HAKPBITHS KaHaja 2 1/CABMKHOTO 3IeMeHTa S.

CpencTBo ¢puKcai MOXKET COAEPIKaTh 4aCTH M 000OpyIOBaHHE, UMEIOLIUE Pa3TMIHbIN
¢yHkumnonan. B omHOM perneHun cpenctBo (puKcaluu MOXKET conepKarh (PUKCHPYHOLIHMA
MEXaHU3M, KOTOPbIH 00ECreunBaeT TO, YTO CIBHMIKHOW 3JIEMEHT S5, KOTOPBIM OH HAaKPbIBAETCS,
HAJIe’KHO 3a(UKCHUPOBAH, MOJHOCTBIO MpenoTBpaiuas JroOOH BHI CMELeHHs Oe3 IOJIHOTO
ynanenus cpencrsa puxcaunu. Takoit GuUKCHPYOIMUI MEXaHU3M MOXKET CONepKaTh, HAPUMED,
WTAPT WM KaHABKW/TPeOHH, BBICTYNAIOINNE BHU3 W3 HIKHEW CTOPOHBI IUIACTHHBI (B oOmacTu
MeXay HoKkamu 40) ¥ B JOTIONHSIOIIME OTBEPCTHUS WM Ta3bl B CIBIKHOM 3JieMeHTe. Jlpyrue
BapHUaHThl (PUKCAI[MM CIBIIKHOTO 3JIEMEHTA OT IE€PEMEIIECHUS B IPOAOJIBHOM HAINpaBJICHUH
MOTYT OBITb JIETKO MPENYCMOTPEHBL.

Bo BTOpoM pemeHunm CpeacTBo (pUKCAIMM  MOXET ObITh CHAaOXXEHO Py4YHBIM
nepeMeLalo UM MEXaHU3MOM, KOTOPBIN MO3BOJIAET IArOBOE MM HETPEPBIBHOE MEpPEMELeHIE

CABMXKHOI'O JJIEMCHTA Ha3ad W BICPCHA, HAIPUMEP, HABUHYHBAKOLIAsACSA pPy4YKad, PYKOSATKA,



NepeKIoYaTeNb Wi nofodHoe, cMoTpu ¢urypsl 2 U 3. B TakoM BapuaHTe BBITOJHEHUS LETb
COCTOUT B TOM, YTOOBI ITO3BOJIUTH PETYJIMPOBAHUE MPOIOJIBHOTO MOJOXKEHUS KperuleHus 2, 4 Ha
JbIKE MOCPEACTBOM YIPABIEHUS PYYHBIM NepeMelnaroiuM mexaHusmom 29; 9, 10, 12. Jror
BAPUAHT BBINOJIHEHUSI UMeeT (PYHKIMOHAIBHOCTh, COOTBETCTBYIOIYIO (YHKIIMOHAJIBHOCTH,
nokasaHHoi B nokymeHte EP 2624924, ¢ur. 6, ynomsanyrom Bbime. HecmoTps Ha TO, 4TO
YIIOMSIHYTBI BapUaHT BBINOJHEHUs MOKA3bIBAET JBa 3a(pMKCHPOBAHHBIX ITOJIOKEHUS, PYYHOU
NepeMeIlaoIuil MeXaHNU3M TakXKe BIOJHE MOXKET OBIThb BBIIOJHEH NI TOTO, YTOOBI
peryanpoBaThCsi MEXAy Oojiee YeM IBYMs LIATOBBIMHU TOJOXKEHUSMHU (WM HENpepbIBHBIMU
noJjioxkeHusiMu ). B mo0om ciydae, 1eyo B TOM, YTO NepeMeIaroIiuii MeXaHu3M OyAeT HaJeKHO
yIepKUBaTh CABIJKHOW 3JIEMEHT (M TaKMM O0pa3oM KperjieHHe) B BBIOPAHHOM MOJIOXKEHHH,
MOLIArOBO WUJIM HETMPEPBIBHO, TaK YTO IMOJIOKEHHUE KPEIUIEHUs] HEe CMeEINaeTcsl He)KelaTelIbHbIM
00pa3oM Mexay KaKIOW PYYHOH peryJupOBKOM.

B Tperbem pemeHun cpenctBo (UKCALMU MOXKET ObITh CHAOKEHO aBTOMATHYECKHM
NepeMeIaoliM  MEXaHU3MOM, HaIllpuMep, JJEKTPOIBUTATENEM, BKIOYAIIUM B  ceds
BCIIOMOTATENIbHYIO  3JIEKTPOHHUKY  (TIepenaTuuK/IPHEMHUK, MHKPOCXEMY,  aKKyMYJISATOP,
pa3UYHbIE AATYUKH, THPOJATUYHK, MIOOAJBHYIO CUCTEMY ONPENENIeHUsT MECTOIONIOKEHUS H TaK
nanee). B sTOM BapuaHTe BBINOJHEHHs, HampuMmep, 3yOuaToe Kojieco (HE IOKa3aHO) WU
COOTBETCTBYIOI[€E CPEACTBO MepeAavu MOIIHOCTH MOXKET BBICTYNAaTh BHU3 HIKE IUIACTHUHBI U
3aLEIIATLCS C BEPXHEH MOBEPXHOCTBIO 7 CABMXKHOIO 3yeMenTta 5. Ilocpencrsom npuseneHus B
AefcTBUE, HAaPUMED, SJIEKTPOIBUTATENS 3, 3y0UaTOe KOJIECO MOXKET BPAIAaThCs TAKIM 00pa3oM,
YTO CIABWKHOM 3JIEMEHT 5, U TaKuM 00pa3oM KperuieHue 2, 4, nepeMenaeTcst Brepen u Hazan. B
TAKOM BapHUaHTE BBIMOJIHEHUS BEPXHsS MOBEPXHOCTh CABIDKHOIO 3JIEMEHTa OyIeT Hem30e:KHO
COZIepKaTh YaCTU U KOMIIOHEHTH! 3, MMEIOLINe HEKOTOpbI 00BeM M pasMep (aKKyMyJsATOp,
JBUTATENTb U TaK Jajiee).

CyliecTByIOT Takke Apyrue BO3MOXKHbIE peleHus, rae miactuaa 30 cHabkeHa Apyrum
(YHKLIMOHAJIOM, HAITPUMED, TIOACBETKOM, OTEIKON, MEXaHU3MOM PAaCLETUICHHUS U TaK Jajiee.

He BakHO, Kakoe M3 BBILICYTIOMSHYTBIX PELICHUI YMECTHO, CPEACTBO (uKcanyu Oyaer
MOJIHOCTBIO WM YaCTUYHO IOMVIOMIATh NpPOAOJbHBIE ycunus oT kperuieHus 2, 4. Korna
KkperuieHne 2, 4 HaxoAWTCsl B TpeOyeMOM MPOJOJIbHOM TOJOXKEHUU, W JIBDKHUK HAaXOAHTCS B
IBIKEHUH Ha JIbDKE, YCUJIHSI OT TOJMUYKa OyAyT NepeaaBaThes uepes3 KperieHne 2, 4 1 CIBHKHON
3JIEMEHT 5 CpencTBY (PUKCAIMH, TO €CTh MEXAaHMYECKOH YaCTH HJIH YaCTsIM, KOTOPBIE 3alleTUICHbI
CO CHBIDKHBIM 3JIEMEHTOM 5 OT cpexactBa ¢ukcaunu (ITU(TH, KaHABKW/TpeOHHU, 3yOuarbie
KoJieca Wiu nono0Hoe). DTu ycuus 3ateM OynyT nepenaHsl fanee depe3 HOokku 40 cpencTsa
¢ukcaunu, orBepcThsi 41 B KpemeKHOW TUIACTHHE W HA KPEMEeXHYK IUIACTHHY O/JIBIKY.
CrnenoBarenbHO, BaKHO, YTOOBI COEAMHUTENbHBIH MEXaHHU3M MEXIY CPEeICTBOM (UKCALUU U
KPETEeKHON TIACTUHOH 6 OBLT HAEKHBIM.

CoenuHUTENbHBI MEXaHU3M MEXIy CPEACTBOM (PMKCALMU M KPETeXHOH IUIACTHHOM
IOJDKEH COOTBETCTBOBATH MHOXKECTBY TpeboBaHuil u norpedbHoctell: OH noykeH obecrneunBaTh
HazleXKHOe U Oe30mMacHOe KpeIyIeHHe, KOTOpOe He MOXKET ObITh MOBPEKIECHO WJIHM CIOMaHO BO

BpeMs1 OOBIMHOTO HCIONb30BaHus. OH OJKEH OBITh CBOOONIEH OT HEXKENATEeNIbHOIO CBOOOIHOTO



xoma mwin modra. OH nomwkeH padoTaTh B CIOXKHBIX TEMIIEPATYPHBIX M CHEXXHBIX YCIOBHSX
(sKcTpeManbHbII X050, oOneneHeHue u Tak aajiee). OH 1OKEeH ObITh MPOCTBIM B YIIPABJIECHUH,
NPEATIOYTUTENBHO 0€3 WHCTPYMEHTOB, B CJIOJKHBIX TEMIIEPATYPHBIX M CHEXHBIX ycioBusax. OH
JOJIKEH BBIIEPKUBATD YAaphl, CKPYUMBAHUE, HATPY3KY, YCUIINA 3aKaTus U Tak ganee. OH Takxke
IOJDKeH OBITh MpeaHa3Ha4eH Al oOyierdeHus oOMeHa MeXIy 4YacTsIMH M KOMIOHEHTaMH, YTO
HO3BOJIIET M3MEHUTh (YHKIMOHAJIBHOCTb, HAMpPUMEP B BUAE MOAEPHHU3ALMH OT PYYHOH a0
ABTOMATUUECKOH (DYHKIIMOHAJIBHOCTH, 3aMEHHUTh W3HOIIEHHbIE YaCTH, MPOBECTH TEXHUYECKOE
oOcyy>KUBaHHUE U TaK JaJiee.

CoriacHo OTHOMY BO3MOKHOMY BapUaHTY BBIMOJHEHUS H300peTeHHs:, HOXKKH 40 HMEIOT
MIPOJOJIbHYIO NPOTSKEHHOCTD, KOTOPasi MPEBBIIIAET IIMPUHY, IPUYEM HOXKKH Ha MEPEIHEM Kpae
U 337JHEM Kpae o0pasyroT (HAKJIOHHBIN) yeTym 42, KOTOPBINA YIUPAETCS B JOMOHSIOIMNE YCTYIIbI
43, obpa3oBaHHbIe B OTBepcTHsX 41 B KpenekHoW mutactuHe 6. IIpumep 3TOro mokasaH Ha
¢durypax 4 u 6. YIOMsIHyTBI€ POJOJIbHBIE YCHIIUS BOCIPUHUMAIOTCS STHMHU ycTynamu 42, 43.
VYron HakioHa yctynoB 42, 43 BO3MOXKHO HE BaK€H, HO MOXKeT ObITh BBIOPAH TaK, YTOOBI
obneryatb CcOOpKy/pa3Oopky, YTOOBI yMEHBIIUTH JIOPT, OOECHEednTh MPUBIIEKATEITHHYIO
KOHCTPYKLHMIO WK nofobnoe. B mobom cnydae, Hoxku 40, orBepctus 41 m ycrymsl 42, 43
IOJDKHBI HWMETh TakKue pas3Mepbl, 4ToOBl MPOYHOCTh Obuta (Oojiee 4YeM) JOCTATOYHOW ISt
BBIIEPKUBAHNS YCUIIUN U U3HOCA, KOTOPOH MOJABEPKEHA CUCTEMA.

UroObl HaneXHO 3a(HUKCHPOBATH COCOMHHUTENbHBI MEXaHU3M, (UKCHUPYIOIIUN KIHOY
BKJIFOYEH B BHUJE ABYX CIBIJKHBIX 3JIEMEHTOB/CTEpP)KHEH (COeNMHUTENbHBIX WWTH(TOB 44),
KOTOpblE MOTYT OBITb MPOIYLIEHb Yepe3 OTBepcTHs 47 Ha MepeqHeM Kpae KpeneKHOMH
IJIACTUHBI W B JAONOJHsOLUE OTBepcTHst 46. B NOKa3aHHOM BapUaHTE BbITOJIHEHMUS,
COEAMHUTENbHBIE ITU(TH 44 BBINOJHEHBI U3 METAJUIA M CKPEIJIEHbI MepEeMBbIYKONH 45 Mexay
NepeTHUMHU KOHLIAMH COeTMHUTENbHBIX WTHHTOB 44. SICHO uTO coemuHuTeNbHOM WTH(T(—bI) 44
MOTYT OBITh M3TOTOBJIEHBI U3 PA3JIMYHBIX THIIOB MAaTEPHAJIOB HMJIM KOMOWHAIMN MaTepHajoB,
HarpuMmep, IUIACTUKOBOIO MaTepuaia, BOJOKOHHOIO MaTepuana, MeTajula U Tak Jaliee.
CoenunurenbHOl ITUPT 44 MOKET UMETh pasjvyHble (JOPMBI, HATPUMED, TJIABHBIM 00pa3om
IUIOCKYK0 W TpsMyKO (JIe3BH€), WM CKPYIJIEHHYIO, YIJIOBYKO W Tak pjanee. Bo3MOKHOM
anvrepHaTiBol Oyner U—oOpa3Hasi pydka, BBITIOJHEHHAs M3 JOCTATOYHO JKECTKOW MPOBOJIOKU
WIN TIOAOOHOTO, II€ pbMard Py4Kd MOTYT OBITh BCTABJICHBI B JOIIOJHSIOIINE OTBEPCTUS 46 Ha
nepenHeM Kpae KpernexHo miacTulbl. OTBepcTHst 46 MPOXOAAT CKBO3b KPEIEKHYIO MJIaCTUHY O
u oTBepcTHsi 41 B MPOJOIBHOM HANPABIEHUH, B TO BpeMsi Kak HOXKKH 40 MOTyT COAep-KaTh Mas3bl,
OTBEPCTUSl WIN MPOPMIIb, MPOXOMAIINNA TOYHO COBIAAAIOIINM/COBMEIEHHBIM C OTBEPCTUSIMH
46, NpOXOISIIMMHU CKBO3b KpenexxkHyr miactuHy 6. Korga Hoxku 40 pacnosioKeHbl Tak, Kak
OHM JOJDKHBI, B JONOJHSAIOWMX OTBEPCTUAX 41 B KpemexxHOW IuacThHe 6, COeNMHUTENIbHbIE
mTu(Tel 44 MOTYT OBITH BCTaBNIEHBI B OTBepCTHs 46, uepe3 HOXKHU 40 U 1ajee B KPEMEKHYIO
IUTACTHHY 6, YTOOBI HAIEKHO KPEMUTh CPEACTBO (PHKCALMU K KPEMNeKHOW IUIaCTHHE 6 IpH
MOMOILU COEAUHUTEIBPHOIO MEXaHu3Ma, copep:xaero miactuny 30, Hoxku 40, otBeperus 41 u
coennHUTENbHBIE WMTUQTH 44. B 5TOM BapuaHTe BBITONHEHHs NPOAOJbHbIE YCHIUSA OyAyT

MOJIHOCTBIO MJIM YAaCTUYHO NEepenaBaThCsl OT HOXKEK 40 K KPenexKHOU IIAaCTUHE 6 4epe3 yCTYIIbI



42, 43, m ycunws BO BCeX MAPYTUX HAMNPABJICHUSAX OyAYyT MOJHOCTBI HIJIM YaCTUYHO
BOCTIPHHUMATBCS] COETUHUTENbHBIMY ITH(TAMH 44.

XOTs B HACTOsALLEE BPEMsI ONTMCAHHBINA BAPUAHT BBIIIOJIHEHUS [TOKA3bIBAET YEThIPE HOXKKU
40 1 yeTbIpe AOMOJHSIIOMUX OTBEPCTHs 41, BO3MOKHO OyJeT 1OCTATOYHBIM UMETh JIBE€ HOKKU U
ABa NOMOJHSIOMMX oTBepcTus 41 s GonbuimHCTBAa MpuMeHeHuid. OnHako 4yeTsipe HOXKU 40
obecrieunBaloT OOJNBLIYIO YCTOHUMBOCTH, ecnu muiactuHa 30 cHabkeHa MHOXKECTBOM W/MIN
OONBIINM KOJINYECTBOM KOMIIOHEHTOB 3.

Omnpenenenve TEpPMUHOB:

— CpeAcTBO (PUKCAIMU. YCTPOWCTBO, CHyKallee Ui TNPENOTBPAINECHUS CMELISHUs
CHIBIDKHOTO 3JIEMEHTa 5, U TaKUM O0pa3oM KpEIUIeHUs 2 WM KOMIIOHEHTOB 4 KpPEeIUIeHHs, B
IIPOJIOJIBHOM HAIpPABJIEHUH,

— MPOJOJBHOE HAIPABIIEHHE: HATPAaBJICHUE, 00Pa30BaHHOE MPOIOJIBHBIM HAINPABIECHHEM
JIBIKHY,

— T[ONEpPEeYHOE HANpaBJICHHE. BCE HANPABJICHUs, MONEPEYHbIE MPOAOIBHOMY
HampaBjieHUIO (BKIIOYass B ce0s HAmpaBlIeHHOE TOPU3OHTAJIBHO TIPSMO BBEPX U3
MIOBEPXHOCTH/KPETICKHOH IIIACTUHBI HA JIBIXKE),

—  COGAVHUTENBbHBIM  MEXAaHWU3M:  MEXAaHW3M, CIy>XKallud A HaAEKHOIO
KperieHnst/ QuKcauum cpencTsa (PUKCALUK K KPENe:KHON TIacTHHE O/JIbIKE,

— TMpPOAOJIBHOE OTBEpCTHE 46. MOJHOCTBI) MM YaCTUYHO 3aKPBITOE OTBEPCTHE,
MPOAOJDKAIOLIEECS OT OTBEPCTUHM 47 Ha MEepeaHEeM Kpae KpEeNneKHOM IUIACTUHBI C KaKIOu
CTOPOHBI KaHasa 21, 4yepe3 KpenekHyro IJIaCTUHY 6 ¢ KaXIO0H CTOPOHBI KaHana 21, B U uepes
orBepcTus 41 ¢ xaxxnol cropoHbl kaHanma 21 (orBepcTust 41, BBINONHEHHbIE C BO3MOXHOCTBIO
npuema 1o MeHbllei Mepe 1Byx Hokek 40 cpencTsa pukcauun), U najee B U uepe3 KPenexxHyo
I1acTUHy 6 ¢ Kaxaoh cTopoHbl kaHana 21. Ilo menpiiein mepe ase HOxku 40 cpencrsa
dukcanuy TaKke COIEepXKAT IOJNHOCTBIO WIJIM YaCTUYHO 3aKpbiThle OTBepcTus 40,
MPOJOJIKAIOINKMECS] B IPOJOJIbPHOM HAIPABJIE€HUH, COBMEIIEHHOM C OTBepCTHsAMH 46 B
KPETEeXKHOH IIacThHE 6.

— ractuHa 30: OCHOBaHHWE, 00pasyrollee MEePeMbIUKY MEXKIY YIMOMSHYTHIMH HOXKKAMH
40. IlnactuHa 30 MOXET conepkaTh OOHY WJIM OoJjiee dYacTei, OTBEPCTHs, YIryOJeHus,
KapKaCHYI0 KOHCTPYKIHUIO, KPBIMIKY W Tak nanee. [ImactuHa mMoxer ObITh MIOCKol (2-D) wumu
umethb 3-D dopmy.

Takum obpasom, HacTosee u300OpeTeHne O0ecrednBaeT COSNMHHUTEbHBI MEXaHU3M
IUIl KPeTUIeHHus1 CpeicTBa (PUKCAMK K KPETeKHOH IUIacTHHe Ha OeroBoM JibDKe, rae Oeromast
JIbDKA COIEPKUT KPEMEeXKHYH IUIACTUHY 6, PACHOJIOKEHHYK) Ha BEPXHEHW MOBEPXHOCTHU JIBIKHU,
r7e KpenekHasl IlacThHA 6 CONEPKUT INMPOAOJbHbIE OOKOBBIE TPAHU, MMEIOIIHE BBITOUEHHBIH
npoduiib 33 ISl MPOAOIBHOTO PACIIONOKEHUSI U IPUCOSANHEHUs KPEIUICHUST WM KOMITOHEHTa
2; 4 kperieHust OCPEACTBOM JOTIONHSAIOIEro npoduist 34 B KpeIruleHuH WM KOMITOHeHTe 2; 4
KpEIUIeHUs], TA€ KpEenexkHas IUIAaCTUHA O COAEP>KUT IMPOAOJIbHBIN KaHad 21, KOTOPBIM BMELIAET
MIPOJOJIbHBIA CIABHXKHOU 3JIEMEHT S5, II€ BEPXHsisl CTOPOHA CABHXKHOTO 3JIEMEHTA 5 COAEPIKUT IO

MeHblIeH Mepe omgHO cpenctBo 20; 23 ¢uKkcanuy, W I7€ HIWKHSIS CTOPOHA KPEIUICHUS WIIH



KOMIIOHEHTa 2; 4 KpEIUIEHHs COIAEP>KUT MO MEHbLIEH Mepe OAHO IONONHSIOLIEE CPEACTBO
bukcanyu.

JlononHUTENbHO, HacTosilee u300pereHHe obOecrneunBaeT CpencTBO  (PUKCALUH,
cozepakallee 1o MeHblLIeH Mepe OAHY MIacTUHY 30, UMEIOIIYI0 BEPXHIOK CTOPOHY U HUXKHIOIO
CTOpPOHY, I'ie HIXKHSIS CTOPOHA MO MEHbIneil Mepe OnHOH rutacTulbl 30 cHaOKeHa 1Mo MeHbLIeH
Mepe ABYMsl BBICTYNAOIUMU BHU3 HOXKaMu 40, rae o MeHbllel Mepe ABE BbICTYNAIOIINE BHU3
HOXXKU 40 OTCTOST HAa PacCTOSIHUM, IO CYIIECTBY COOTBETCTBYIOLIEM IIMpPUHE KaHana 21, rae
KpereskHasl IJIaCTUHA 6 C KaXKAOW CTOPOHBI KaHana 21 comep:KUT OTBepCcTus 47, BBINOIHEHHBIE C
BO3MO>KHOCTBIO IPHUEMA 10 MEHbIIEH Mepe ABYX BBICTYNAKOIINUX BHU3 HOXEK 40, rae kpenexHas
IJjacTuHa 6 M MO MEHbILIEH Mepe ABE BBICTyMaoUIMe BHU3 HOXKHU 40 copepskaT MpOAOJIbHbBIE
oTBepcTUsi 46, U TAE€ OTBEPCTHUS BBIMOJHEHBI C BO3MOXKHOCTBIO NMPHEMa OZHOTO WM OoJjiee
COEAMHUTENIbHBIX ITHHTOB 44.

CorynacHO OTHOMY BapUAHTY BBITIOJHEHHsI M300peTeHus o0ecreyeH COeTUHUTENbHBIN
MEXaHU3M, [I/€ HWXKHsA1 CTOpOHa IacTuHbl 30 COAEPKUT 1O MEHbIIEH Mepe OIHO
JOTOJHSAIOIIee CPeAcTBO (ukcanuu Mexay Hoxkkamu 40, Toe 1o MeHbIIed Mepe OIHO
TOTIONHSIFOIIEE CPEACTBO (PHKCALIMU BBIOJIHEHO ¢ BO3MOYKHOCTBIO BXOXKACHUS B (PUKCUPYIOLIEe
3aleIIeHNe C TT0 MEHbIIEH Mepe OTHUM CPEeNCTBOM 7 (PUKCALIMHN HA CIBUKHOM 3JIEMEHTE 5.

CoryacHO BTOpPOMY BapUAHTY BBITIOJHEHUsS] M300peTeHust 00ecneYeH COeAMHHUTETbHBIN
MEXaHU3M, I[l€ HIDKHAS CTOpOHA IUIACTUHBI 30 COXEpPKUT CPEACTBO Mepenadd MOLIHOCTH,
KOTOPO€ OTYAaCTH BBINOJHEHO C BO3MOXKHOCTBK) IEPEMEINEHUs CABUXKHOIO 3JIEMEHTa 5 B
NPOZOJIbHOM HANpaBJICHUH M OTYACTH BBIMOJHEHO C BO3MOXKHOCTBIO (DPUKCALMH CIBHXKHOTO
3JIEMEHTA 5 B MPOAOJIBbHOM HaIPABJICHUH.

CpencTBo nepenayu MOITHOCTH MOXKET COAEPKATh 3y0uaToe KOJIECO.

CpencrBo mnepenadd MOIMHOCTH  BBINOJHEHO C BO3MOXHOCTBIO 3allelJIeHUus C
na3aMu/BbIEMKaMHU 7 B CIBIDKHOM 3JIEMEHTE.

[Ta3bl/BbieMKH 7 B CIBUXKHOM 3JIEMEHTE MOTYT 00pa30BbIBAThH 3yOUaTYIO PEHKY.

BepxHnsisi cropoHa miacTuHbl 30 MOXKET COAEp)kaTh KOMITOHEHTHI, BBIODaHHbIE U3
TPYIIBL, BKJIIOYAKOLIEH B ceOsl: MOBOPOTHBIM pbHar 19, pykosTky 12, mepexiroyaTens,
IBUTATENb 3, AATUUK, AKKYMYJISITOP, MUKPOCXEMY, IPUEMHUK CUTHAJA, NepeaaTyuK CUrHAIA.

BmecTo nBYX COCOMHMTENBHBIX MTU(TOB BO3MOXKHO, YTO HOXKKH 40 C OIHOHM CTOPOHBI
3alIeNIKHYTHl B OTBepCTHs 41, B TO BpeMsl Kak C Jpyroil CTopoHbl HOXKH 40 3aduKCHpOBaHBI
MIOCPEICTBOM TOJIBKO OHOTO COSAMHHUTENBHOTO mTH(TA 44 ¢ 0nHOI cTOpoHBI. Takke MOHSATHO,
4TO Kaknas Hokka 40 Moxker ObITh pa3zienieHa Ha ABe Win Oosee yacTei, 6e3 Kakoro—imdo

SHAYUTCIIBHOI'O pE€AJIbHOIO BIIMAHNA HA (I)YHKLII/IOHaJ'IbHOCTb.



®OPMYVYJIA H30BPETEHUA

1. CoenuHHUTENbHBII MEXaHU3M JUIsI KPEIUIEHHs] CPeACTBa (PUKCALMH K KPETe:KHON
IUIACTHHE Ha OeroBOH JIbDKe, Mpu4YeM OeroBast JblXKa COAEPXKUT KPEMeXHYI IuacThHy (6),
pACIIONIO’KEHHYIO Ha BEpXHEH IMOBEPXHOCTH JIBDKH, IPH 3TOM KpemexxHas mijactuHa (6)
CONEPKUT MPONOJbHbIE OOKOBbIE TIPAaHH, HMEIOIINE BBITOYEHHBIH mnpodmis (33) mus
IPOZIOJIBHOTO PACIOJIOKEHUS U NIPUCOETUHEHNs] KPETIJIEHUs] MJIM KOMIIOHEHTa (2; 4) KperuieHus
HIOCPEICTBOM JOMONHsromero npoduist (34) B KperuleHMH Wi KOMIOHeHTe (2; 4) KperieHus,
npuvYeM KpenekHas miactuHa (0) CONEp’KUT MPOAOJbHBbIA KaHan (21), KOTOpbI BMeLIaeT
NPOZOJIbHBIA CABMKHOW 3JIeMEHT (5), TpU 3TOM BEpXHssl CTOPOHA CIBHXKHOTO 3yieMeHTa (5)
COIEPKHUT MO MEHbLIeH Mepe omHO cpeactBo (20; 23) ¢ukcanuu, NMpuUYeM HIDKHAS CTOPOHA
KpeIUieHUsT MM KOMIOHeHTa (2; 4) KperuleHWs COAEpPKUT 10 MEHbLIEH Mepe OIHO
JOTIOJTHSIFOIIIeE CPECTBO (DUKCALIUH, OMUIUYAIOW{UILCA meM, YmO

CpeAcTBO (pUKcCaMU COANEPKHUT MO MEHbIIeH Mepe omHy miactuHy (30), MMErIyro
BEPXHIOIO CTOPOHY U HIDKHIOIO CTOPOHY, IIPU 3TOM HIXKHSISI CTOPOHA MO MeHbIlel Mepe OIHOM
actieabl (30) cHaOkeHa MO MeHbIIeH Mepe OBYMs BBICTYMAOLIUMH BHU3 HOXKamu (40),
NpUYeM 1O MEHbIIEH Mepe /BE BBICTYIAIOIINE BHHU3 HOXKH (40) OTCTOAT Ha PacCTOSHHUH, 11O
CYLIECTBY COOTBETCTBYIOLIEM IMIMpUHE KaHana (21), mpu 3TOM KpenexHas muiactThuHa (6) ¢
KXol cTopoHbl KaHana (21) comepkut orBepcTHsi (47), BBINOJIHEHHBIE C BO3MOXXHOCTBIO
IpreMa Mo MeHbIIEH Mepe ABYX BBICTYNAOLINX BHU3 HOeK (40), mpuueM KpemnexHasi I1acTHHa
(6) 1 Mo MeHblIeH Mepe BE BBICTYIAIOIINE BHU3 HOKKH (40) comepskaT MpOJOJIbHBIE OTBEPCTHUS
(46), KOTOpBIE BBIMOJHEHBI C BO3MOXHOCTBIO INPHEMA OJHOrO WM 0OJee COEAMHMUTENbHBIX
wtugToB (44).

2. CoenvHUTENBbHBIA MEXAHU3M IO 1.1, omauualowuiica mem, 4mo HUXHsSI CTOPOHA
ractuHbl (30) COmep KUT MO MEHbIIEH Mepe OTHO IOIOJHSIONIEe CPEACTBO (PUKCALUN MEXIY
HOXKaMU (40), mpuyeM 1o MeHbLIeH Mepe OTHO AOMOHSAIIIee CPEACTBO (PUKCAIIMU BBIOJIHEHO
C BO3MOJKHOCTBIO BXOXIEHHs B (DUKCHUPYIOLIEe 3aleIuieHHe ¢ 10 MEHbLIeH Mepe OIHHM
cpenctBoM (7) ¢puKcalMK Ha CIBUKHOM djieMeHTe (5).

3. CoenuHUTETBHBIM MEXAHU3M MO 1.1, omiuuaomuiica mem, 4mo HWKHSS CTOPOHA
wiacTuHbl (30) COmep KUT CPEeACTBO Mepenavyd MOIIHOCTH, KOTOPO€ HYAaCTHYHO BBITOJHEHO C
BO3MOXKHOCTBIO TI€PEMEIICHUS] CIBIKHOTO 3JieMeHTa (5) B NPOJOJIBHOM HAMpPAaBICHHU U
YaCTUYHO BBIMIOJIHEHO C BO3MOXKHOCTBIO (PHKCALIMU CABIIKHOTO 3JIeMeHTa (5) B MPOAOIBHOM
HanpaBJIEHUU.

4. CoequHUTENbHBIM MEXaHU3M TIO 1.3, OMUIHUAIOWHIICA meM, Yo CPEACTBO Nepenayiu
MOLITHOCTH SIBJISIETCS 3y04aThIM KOJIECOM.

5. CoenUHUTENbHBIN MEXaHU3M M0 1.3 Wi 4, OMIHYAIOWUIICA meM, YO CPEACTBO
nepeavi MOIHOCTH 3aleTJIEHO ¢ na3amu/BeleMKaMu (7) B CIBUKHOM 3JIEMEHTE.

6. CoenuHUTENbHBIN MEXaHU3M 1O 1.5, omauyarowuiica mem, umo nas/seieMku (7) B
CHBIDKHOM 3JieMeHTe (5) 00pa3yroT 3y04aryro peuky.

7. CoenqUHUTENbHBI MEXaHU3M IO I.1, omauuaowuiica mem, 4mo BEpXHss CTOPOHA

iacTuHbl (30) COmepKUT KOMITIOHEHTBI, BBIOpaHHbIE W3 TPYINBI, BKJIOUArOIIEd B ceds:



noBOPOTHBIH peryar (19), pykosaTky (12), nepekitodarens, ABUraTelns (3), AaTYHK, aKKYMYJISATOP,
MHUKPOCXEMY, IPUEMHUK CUTHAJA, IEpeNaTIUK CUTHAA.
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