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Pa3NUYHBIX TPYII MBI, B YACTHOCTH MBI BEPXHUX M HIDKHUX KOHEYHOCTEH, a TakXKe TYJIOBHUIIA, a
TaKXKe JIIs Pa3BUTHUS CHIIBI, CHIIOBON BEIHOCIMBOCTH H T.II. KAYECTB, B YACTHOCTH, 33 CUET MIPEONOICHHUS
cui TpeHus. [IpeanokeHo ycTpoicTBO Uit TPEHUPOBKY MBI, coAepikamiee och (1), )kECTKO CBA3aHHYIO
B 30HE €€ KOHIICBBIX y4YacTKOB (2) CO CTaIlOHApHBIMH OIIOpaMH, HEMOABIKHBIA IHCK (3), XKECTKO
CBsI3aHHBIN ¢ OCBIO (1) M pacmoIoKeHHBIN MEXAy ¢€ KOHIEBBIMU ydacTKaMu (2), TpyOUaThlil SIIEMEHT
(4), ycranosieHHbli Ha ocu (1) ¢ BO3MOXKHOCTBIO NEPEMELICHUs BIOJIb U PETYIUPYEMOTo MOBOPOTa
BOKpyT Heé, mpuuéMm mmHa (1) TpyOuartoro snemenTa (4) meHsie paccrosHus (L) oT HEMOOBMXHOTO
mucka (3) mo xorma ocu (1), moBOpOTHBEIA mUCK (5), CBA3aHHBIM C TPyO4aTBIM JIEMEHTOM (4)
U YCTaHOBIICHHBI Ha ropie TpyOuyaroro a3neMeHTa (4) CO CTOPOHBI HEMOABIKHOTO mucka (3) ¢
BO3MO)KHOCTBIO PEryIUpyeMOoro (ppUKIIMOHHOTO B3aNMOJCHCTBUS COOTBETCTBYIOIINX MOBEpXHOCTEH (7,
6) noBopotHoro (5) u HenoaBmwkHOTO (3) muckoB. Ilo MeHBIEH Mepe YacTh IDIOMIATN MOBEPXHOCTH
OJIHOTO M3 IMCKOB CHa0XeHa (GpUKIMOHHON Hakiakoi (8). TpyOuarsii anemeHT (4) cHaOXEH CPEACTBOM
MIPUCOEIMHEHUS CMEHHOTO CPEICTBA B3aUMOJEHCTBHSA C TPEHUPYIOIIUMCS, PACIIONI0KEHHBIM CO CTOPOHBI
OWIHHAPUIECKOW MOBEpXHOCTH (9), M CpPEACTBOM pPETYIHPOBAaHMS TPHKAMAa IOBOPOTHOTO IFICKA
(5) x HemonBwkxHOMY IUCKY (3), cBsA3aHHBIM C OCbhlo (1) M pacHONOKEHHBIM CO CTOPOHBI TOpIA,
MIPOTHUBOJIC)KAIIIETO TIOBOPOTHOMY AHCKY (5).
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YeTpoiicTBo A8 TPEHHPOBKH MbIIIIL

3agBigeMOE YCTPOHCTBO OTHOCHUTCS K 00JaCTH CHOpTa, @ UMEHHO K TEXHHYECKUM
CPC/ICTBAM JUISt TPCHUPOBKH PasIMUHBIX I'PYII MbILIIL B YACTHOCTH MbILIL BEPXHHUX U HUXKHHUX
KOHCHYHOCTEH, a TAKKE TYJIOBMILA, @ TAKKE Ul Pa3BUTHS CUJIbl, CHJIOBON BBIHOCJIMBOCTH U T.IN.
Ka4yecTB, B YAaCTHOCTH, 3a CUET TMPEOJIOJNICHUS CWJI TPEHHUsA. YCTPOHCTBO MOXKET ObITh
MCI0/1b30BAHO KaK Uist TPCHUPOBKH 11PO(PECCCUOHAIBHBIX CIIOPTCMCHOB B YCJ0BUSAX CHOPTHBHBIX
3a/I0B. TaK M /U MHAMBUAYAIbHbBIX 3aHATHH 0O1EH (HU3UYECKON 110ArOTOBKON B /IOMAlLHUX
YCNIOBHSX, @ TaKke B peabWIHTAlMOHHOM MEAUUMHE JUIS pasBUTHA W BOCCTAHOBJICHMS
JIBUTaTejIbHOH CrioCOOHOCTH, YTPa4€HHOH B pe3y/bTaTe TPAaBM WIH BCJIEIACTBHE Pa3IMUHBIX
3a00eBaHuH.

B Hacrosiiee Bpems BcE Gosibllee paclpocTpaHeHUe [puoOpeTaoT ycTpoicTea Juis
TPEHHPOBKU MBILII/TpeHAXEPHbIE U TOMY [0JI00HbIE TEXHMUYECKHME CPEACTBA. B TOM YHUCTE
OBITOBBIC. KOTOPBIC HC TOABLKO [O3BOJAT COBCPIICHCTBOBATL TEXHUYCCKOC MACTEPCTBO
MPOPECCHOHATIBHBIX CHOPTCMCHOB, HO M 00CCHECUMBAIOT B YCJIOBMSX pocra jepuuura
_ €CTECTBEHHbIX NBHIKEHWH YCKOPEHHOE OBJIA/ICHHUE JIBUIaTSJIbHbIMH YMCHUSAMM,
LEJIeHANPAaBICHHYIO (PU3HMYECKYIO HArPy3KYy W/WJIM BOCCTAHOBJIEHUE YTPAUCHHbIX JIBUTATEJILHBIX
HaBBIKOB JIFOOOTO 4EJIOBEKA. HE CBA3AHHOIO ¢ I1podeccHoHabHbIM cllopToM. OHHM U3
HarpaBJjcHUH pa3paboTKH YCTPONCTB Uit TPEHUPOBKH MBILIIL/ TPeHAXEPOB sABJISETCS pazpaboTka
HOBBIX YCTPOWCTR JUI TPEHUPOBKHU Pa3JIMUHBIX TPYNIT MbIlll, KOTOpbie UMeIU Obl HeQONbLINE
radapuTbl U NPOCTYIO KOHCTPYKLMIO, 4TO 00ecHcHrBano Obl BO3MOKHOCTL UX HCIOS1b30BaAHHS
KaKk OTJICABHO B KAa4CCTBC CAMOCTOATEALHOrQ TpcHamépa. Tak M B COCTaBC CTallHOHAPHBIX
TPEHUPOBOUHBIX KOMILJICKCOB, DTO MO3BOJUT OO0ECHCUHUTh BO3MOMHOCTL BBIIIOJIHCHUS LIEIOIO
KOMIUIEKCA YUPAXKHEHWUH /LIS pa3IMyYHbIX rpynil Mblilig 6e3 TpeboBaHKs CO3/1aHUs ClICIIHATbHBIX
YCIOBMHA TIPAKTHUCCKM Ul HOOOI0 4eoBeKa -~ OT MPOPECCHOHAILHOIO CHOPTCMEHA JIO

HCJIOBCKA € OIpaHUHCHHBLIMU JIBUI'ATCIIBHBIMH BO3MOXHOCTSIMHU, “pl’l ITOM CYUWIECTBYIOUINUEC
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YCTPOWCTBA JUUIsl TPEHUPOBKHM MbILILY/TPEHAXKEPDI Pa3InyatoTCs 110 NPHHLKIY 3a1aHds CHJIOBOH
HArpy3KH Ha MbILIIBL. B 4acTHOCTH, /Ui TPEHUPOBKHU CHJIBI, CUJIOBOM BbIHOCIIMBOCTH, TEXHUKH
JIBUKCHUH W T.J. B HACTOSILIIEE BPEMS MCIIOJB3YIOT YCTPOHCTBA ¢ pa3jInuHbIM CrocoOoM 3aaanus
CHJIOBOM HArpy3KM: ¢ ABHXKYIICHCS KapeTKOH. ¢ PE0I0ACHUEM IPY30B (B TOM YHCJIC 0JI0UHbIE),
C MOpeojo/icHHeM Beca COOCTBEHHOrO Tejia, 3JE€KTPO-, MarHuTo- U BHOPOCTHUMYJISTOPBI.
(G pPUKIIMOHHBIC YCTPOHCTBA U T.JL.

W3 ypoBHS TCXHHMKH H3BECTHO /10CTAaTOYHO OOJbLIOE KOJHMUCCTBO TPEHAXKEPOB, B
KOHCTPYKIIMH KOTOPBIX HCII0JIL30BaHbl pa3inuHbic (QPUKIIMOHHBIE MEXaHW3Mbl, Kak Haubosee
npocThie, Oe30MacHble U 00eCeUUBAIOLIME [TPOCTYIO PErYJIHPOBKY YCHIIMH, B KOTOPBIX CHUJIOBast
Harpy3ka 3azaércs 3a CyET TpeojioJicHus cuil TpeHus. JlocTaToyHO 1MPOKO (PPUKLHOHHBIE
MEXaHU3Mbl MPUMEHSIOTCSA. B HACTHOCTH, B TpeHakEépax JUls MBIl PYK H BEpxHEH uacTu
TYJOBUILA.

Tak, M3 ypOBHsSI TEXHHKM H3BECTHO YCTPOMCTBO Ul YKPEIUICHMSI MbILILL 3allSCThs,
COCTOSIIIEE M3 NEPBOMH PYKOSTKH. BTOPOH PYKOSTKH. COC/MHEHHOW € 1IEepBOH PYKOSTKOH. W
3aTSHKHOI'O  KOMIIOHCHTA. COCJAMHEHHOIO € TEpPBOM PYKOSATKOW M BTOPOH PYKOATKOH
BBIITOJIHEHHOI'O TakuM 00pa3oM, 4ToObl OOECTEYHTh CONPOTHBIICHUE JBHKCHUIO IEPBOH
PYKOSITKM W BTOpPOH pYKOSITKH, IIOCKOJIbKY TIepBas pYKOSTKAa MEPEeMELLaeTcsi B MEPBOM
HAIIPABJICHHUH. @ BTOPas PYKOSATKA IICPEMELLACTCS BO BTOPOM HAMNpPaBICHUK. IPOTHBONO0XKHOM
nepBoMy HarpasieHHto |1]. 3aTs)KHOH KOMMOHEHT COACPXKUT BHCUIHION 4acTb, BHYTPEHHIONO
YacTb, @ TAKKE «MY)KCKYIO» M (OKEHCKYIO» YacTH, MPUUEM JIBUIKEHHE «MYKCKOH» YacTH K
OKCHCKOH» 4acTH NMPUBOJIMT K YMEHBUICHHIO [IPOCTPAHCTRBA MEXJ/Y BHYTPCHHCH 4acTbio U
BHCIIHCH YacThio M O/LIOBPCMEHHOMY YBCAMUYCHHUIO TPEHUst MEXk/ly HUMHU. Takoe ycTpoRcTBo
pewaeT npodaeMy rpoMO3AKOCTH, KOTOpas BO3ZHMKACT MPU HCIOIbL30BAHUH TaHTesned WM
POJIKKOB, KOTOpPbIC TPaJMLUMOHHO HCIONBL3YIOTCS JUIsE TPEHUPOBKHU CHIIbI 3aNSCTHH, 4YTO, B
YaCTHOCTH, HCOOXO/MMO B TaKMX BHJAX ClIOpTa. Kak rojibd. 6¢icon WM TeHHUC, a Takxe

F'MMHACTHKa W ApYyrue BUbI ClIOpTA. Onnako JaHHOE yCTpOi;lCTBO. Np€aAHA3HAYCHHOE JUid



TPEHUPOBKM MMEHHO MBIIIIL 3aMACThbs, HE MOXKET OBITh MCII0JIb30BAHO /LI TPEHHUPOBKH APYIUX
TPYII MBIIIILL, YTO HE MO3BOJSAET FTOBOPUTH O €0 KaKOH-11M00 YHHBEPCAIbHOCTH.

M3 ypoBHS TeXHHMKHM Takxe H3BecTeH Oe30NacHbId CHJIOBOH TpeHaxep s pyk.
KOTOPBIH COMEPKUT (DPUKLMOHHBIN JIMCK W JIBC JICBYIO W TIPABYK PYKOSTKH, 3aKMMmalollue
(PUKUMOHHBIN JMCK, NIPH OTOM B MECTaxX KOHTAaKTa JIeBOH U IIpaBOH PYKOATOK ¢ (PPUKIHMOHHBIM
JUCKOM YCTaHOBJIEHbl (PUKUMOHHBIE MIacTUHBL [2]|. B TakoM TpeHaxépe orpomHas cuiia
TpeHusl, oOpazyloniascs MCxK1y (PUKIMONHON TU1aCTHHON U (PUKIIMOHHBIM JIMCKOM  11pH
BBIIIOJIHCHUM  YITPAXKHEHMS, 3aMEHSCT YCHJIME 11pe/IBAPUTEIILHOIO HATSXEHUST [PYXKHHBI,
I103TOMY PYKOSITKU HE OYAYT OTCKakuBaTh, 4To obecrieyuBaeT 0€3011aCHOCTh TPEHUPYHOLLETOCS.
Tpenax€p, KpoMe TOro, J0CTATOUHO KOMIMIAKTEH U MOOMJIEH, HO €ro «CBOOOHOE» IOJOKEHHE B
IIPOCTPAHCTRBE TIPU  BBINOIHCHHM  YHpaKHeHWd. a rakxe o0llas KOHCTPYKIMS BCE ke
OTrpaHHYMBAIOT BO3MOMNHOCTH TPEHHPOBKM C €ro IOMOUIbIO HIMPOKHX [PYII MBbILIL, YTO
CYL{ECTBCHHO CHHM)KACT €r0 YHHBEPCATLHOCTb.

4! YPOBHS TCXHUKH M3BCCTCH TaKKe TpeHaKEp Juis duTHEC-
TPEHHPOBOK/00AMOMJIMHTA. KOTOPBIK COCTOMT U3 OCH € YCTAHOBICHHBLIM HA HEH JMCKOM H
OJIHOIO [IOJABHMIKHOIO JMCKa C TOPMO3HOH Hakjaakod [3]. TpeHaxép npeanoyTUTeNnbHO
MOCTPOEH TaKUM 00pa30oM, UTO 1Ba JUCKA W3 META/UIA WK ILIaCTHKa pacnosiokeHbl 00K 0 OOK Ha
OCH, OJIMH 3aKPEIUICH Ha OCH. JPYroH BpallaTesIbHO YCTAHORBIJICH Ha HeH. Jlucku BpalawoTces B
IIPOTHBOIIOJIOHbBIX HANPABICHUAX CHUJIAMH TeJla, M jIBa JIMCKAa TEM CaMbIM TPYTCS APYI' O jipyra.
Tpenne ycunupaercst (QpUKIHOHHOM WIIH  TOPMO3HOW  HAKIaAKOW W MOXET ObIThb
OTPETrY;IMPOBAHO  OMNPE/ICNEHHLIM 00pa3oM CHIIOH. HaNpPaBICHHOH B OCCBOM HalPABJICHUU
Mapasie/bHO W BPAL@TCbHO CHMMETPHUHO Ha [OABHXKHBIA AMck. TpeHamép noaxoant s
TPCHUPOBKH Pa3/IMUHBIX MBI TEJIa, [PU ITOM ClIEUHAIbHbIC [POrpaMMbl TPEHHUPOBOK
aJalTUPOBaHbl K OTIAC/IBHBIM MbILICYHLIM y4acTKaM, U B [1POLIECCC MPOUCXOIST IIHUKJIBI
JABUIKECHUSL. KOTOPBIC COCTOAT U3 JIBYX (a3, EpBast U3 KOTOPBIX CYHKUT JUIS 11EPEMELIEHUS YaCTH

TCJIa U3 UCXOJHOTO [10JIOKEHUA B KOHEYHOE TOJOKCHHUE U RO BTOpOﬁ U3 KOTOPBIX IIPOHUCXOIUT



4

BO3BpAIlCHME YACTH Tellda B MCXOJHOE IOJIOXKEHHE, NIPU TOM Ha NEpBOH (ase TpeHupyercs
onpe/efeHHas MbIIILA/IPynna Mblill, a Ha BTOpoH (ase TpeHUpPyeTCs MNPOTHBONONIOKHAS
MblIILA (@HTArOHMUCT)/rpynna  Meiuil  (aHTaronuctsl). KoHCTpykiMs Takoro TpeHaxépa
OTHOCHTEILHO MPOCTa. HO B PACKPLITOH 4 MPOWJUTIOCTPUPOBAHHON € TNOMOLLK) UepTexel
dopMe peanM3aliM¥  B3aUMHOE pacloylOKEHHE PYKOSTOK M KX 00s3aTeNbHO pajMallbHOE
nepeMelieHHe OTHOCHTENIBHO APYT Apyra B MPOTHBOMOJIOXKHBIX MO0 BCTPEHYHbIX HAIlPaBIECHUSX
He 00eCMneYrBalOT JIOCTATOYHYIO aMILIUTY LY TPCHUPOBOUHBIX JIBAWAKCHUHA M TEM CaMbIM CYXKaloT
chepy 2hPexTHBHOTO UCTIOTB30BAHMS TPeHaXEPa B TPEHHPOBOYHOM IpoLecce.

M3 ypoBHS TeXHUKH W3BECTHBI TAKXKE pPa3jIM4Hble YCTPOHCTBA A1 TPEHWUPOBKH MBIl
JUISt HCTIONB30BAHUS HE TOJILKO B CIIOPTHBHOM cepe. HO U B 1EeIIX Tepalky, BKIKOYas pa3BUTHe
M BOCCTAHORICHHC IBUTATCILHOM aKTUBHOCTH  HciloBeka., lax, HW3BCCTHO  YCTPOHCTBO
MHOIOQYHKIMOHAJILHOW Tepanuu Ui JIEYeHHS MSAIKMX TKaHeH BEPXHUX KOHEYHOCTEH.
YerpoiicTBo BKAOUaeT B ceGs OCHOBaHME KPEIUICHMS, KOTOPOE KPEIUTCH K CTOJIY WM ApYyroi
OIIOPHOM IOBEPXHOCTH. TOBOPOTHBLIA CTOSIK, COCAMHEHHBLIA ¢ OCHOBAHHMEM ¢ 2-3 CTElCHSMH
cBOOO/IbI, U PYUYKY, COEMHEHHYIO CO CTOSIKOM C JAOMNOJIHUTEIBHBIMU 2-3 CTEleHsIMU CBOOO/1bI
[4]. Kaxxnoe mOBOpOTHOE COEIMHEHHE MOXET OBITh OTPErYJIMPOBAHO 1 ¢BOOOAHOrO BpallleHUs
MM C KEJIaeMbIM YPOBHEM TpeHMs, MJIM MOXeT ObITh 3a0JI0OKMpOBaHO B XKeJlaeMOMH
kondurypauuu. B ycrpoicTBe MOPyT OblTh HCHIOJIB30BAHbL HECKOJILKO B3aUMO3aMCHSAEMbIX
pydek Juis obecredeHus B3aUMOJCHCTBHs «IlALMEHT-yCTpolicTBo». JIBOHHas moBopoTHas
KOHCTPYKIIHS M Pery/JMpyeMocTh yCTpoiicTBa 00JeryaroT ero NpuMeHeHUe JUIs IIMPOKOro Kpyra
MalMCHTOR € padiviyibiIMU - TCPATICBTUUCCKHMH IIOTpe()IIOCTﬂMH, TaK YTO )’C'l‘p()ﬁCTBO
00€CIICUHBACT  BBICOKOMYHKIHOHAILHOC K JKOHOMUYecKH d(h(CKTHBHOE pelueHHe  AJis
IIMPOKOro CrHekTpa cueHapueB o0ydeHust nauueHtoB. Ho Takas jBoifHas mnoBopoTHas
KOHCTPYKIIMA HE OuYeHb yn0OHA B I1JlaHe PEryjaMpOBKH W. KpOMe TOro. ckopee obecrneyuBaeT
11€/IEHANPABJICHHYIO OTpabOTKY HAIMCHTOM ONPCACACHHOO J[BUXKCHMSL, a HC Pa3BUTHE CHIIbI

OleCﬂeHéHHbIX MBILULL, 3a1CHCTBOBAHHLIX B pa3zjin4yHbIX  JABHIKCHHUIAX. Kpome TOro, Ijisa



(OPMHUPOBAHUS PErYIHPYEMOro HOBOPOTHOTO COCAMHEHHS C HECKOJIbKMMH CTENEHAMH CBOOOIbI
OOBIUHO HCNOJIL3YIOTCS  (DPUKIIMOHHBIE MEXaHU3MbL. COJACpXKAlMe DJEMEHT chepruueckoi
(OpMBI, UTO YCIIOKHSAET KOHCTPYKIIMIO YCTPOHCTRA B 11E/10M,

Panee o/iHUM 13 aBTOPOB ObUIM IPEATIOKCHBI pa3IHuHbIe MOJH(UKAIIMY YCTPOHCTB Js
TPEHUPOBKH MBIIILY/TPEHAXKEPOB. B KOHCTPYKIIMHM KOTOPbIX TaKKe ObLIA  HCIOJIb30BaHbI
(pUKLUHOHHBbIE MEXaHH3MBl ¢ 3JieMeHTaMH cepuueckoil Gopmbl [5-7]. Takue TpeHaxEpsl
SIBJSIOTCA JIOCTATOUHO TOMYJISIPHBIMH B HACTOSINEE BPEMS M XOPOLIO M3BECTHbLI HIMPOKOMY
Kpyry noJjib3oBaresied Mo TOProBbIM HauMeHoBanueM «buzon». HecmoTpst Ha ux oueBHAHBIE
J0CTOMHCTBA (HeOonbIMe Macca W rafapuThl, MNpPOCTOTAa PeryjHpOBKH MW T.1.), B HX
KOHCTPYKLIUAX CCTh pPsi/l MOMEHTOB. KOTOPbHIC 1103BOISIIOT T'OBOPUTL 00 KX BBICOKOH
3)(EKTUBHOCTU, HO TOJABKO B OTHOUICHHM TPCHHUPOBKH OIPAHMUCHHOH I'PYNMbl Mbillll, YTO
CYIECTBEHHO CHHUXAET UX YHUBEPCAIbHOCTb.

ITo pe3ynabraraM npoBeAEHHOrO anaxl3a YpOBHS TEXHUKHU aBTOPAMHU He ObLUIO BBISIBJIEHO
TEXHMYECKOE pEIICHHE YCTPONCTRA JUIS TPCHUPOBKH MbHINIY/TpeHaxépa, KoTopoe Oblno Obl
HACTOJILKO OJIM3KOE M0 COBOKYMHOCTH OOLIMX TEXHUYECKUX [1PU3HAKOB K 3asBIAECMOMY, YTOObI
€ro MOXHO ObLI0 BLIOpaTh B KAYECTBE MPOTOTHUIIA,

Kpome Toro. aHanu3 ypoBHS TEXHMKM 110Ka3al, 4To cyulecTByeT norpebuocth B Hosee
YHUBCPCAIBIBLIX  YCTPORCTBAX YIS TPCHUPOBKM  MbiLIY/TpeHa)kEpax. KOTopblc Obl UMesu
MPOCTYI0 KOHCTPYKLUHMIO M MOIJIM HWCHOJB30BATECS M KaK OTUEIbHOC CAMOCTOSITENIBHOC
YCTPONCTBO, U B COCTABE PA3JIMUHBIX TPEHAXKEPHBIX KOMILIEKCOB.

Takum  oOpazom, s3ajadeit  u3o0perenus  sBisicres  pa3padoTka  yCTPOWCTBA IS
TPEHHPOBKH MBI HAa OCHOBE (QPUKIMOHHOIO MEXaHU3Ma. YCTPOHCTBO JOJDKHO HMETh
MaKCHMMAaJIbHO MPOCTYIO KOHCTPYKIHUIO, OBITh TEXHOJOTUYHBIM B H3TOTOBJICHHHM H o0ecrieuuBaTh

BO3MOXXHOCTh BBIMIOJHEHUSS OOJILIIOTO KOJUYECTBA pa3JIMyHbIX ynpa»cHeHm?I Ha pa3InyHBIC

I'PYIIBI MBILLIL ¢ COXPAHCHHUCM 3a/laHHOM TPACKTOPHUHU TPCHHUPOBOHHOIO JIBUXKCHUS.



[ToctapienHas 3ajladya pelIACTCS, W YKa3aHHbIC BBIIEC TEXHUYCCKHE PE3YJIbTaTbl
JIOCTUTAIOTCS 3aiBASCMBIM YCTPOACTBOM Ul TPCHUPOBKH MBbIILHL. COACPIKAILLMM OCh. HKECTKO
CBA3AHHYIO B 30HC ¢ KOHIICBBIX YYaCTKOB €O CTAllHOHAPHBIMU ONOPaMU. HCNOABUKHBIH JMCK,
)KECTKO CBSA3aHHBIA C OCBIO M PACHOJONKEHHBIH MEXIy €€ KOHLEBBIMU yuyacTKaMHu, TpyO4aTeii
3JIeMEHT., YCTAHOBJICHHBIH Ha OCH C BO3MOXHOCTBIO HEPEMEILEHHUS BAOJIbL W PErYIHPYEMOro
MOBOPOTA BOKPYr HeE&, TMOBOPOTHBIM JMCK, CBA3AHHBIA ¢ TpyOUaThiM DJIEMEHTOM H
YCTAHOBJICHHBIH Ha Tople TpyO4yaTOro 5SJeMEHTa CO CTOPOHBl HENOJBMXKHOIO JUCKA ¢
BO3MOXHOCTBIO  PEryJMpyeMoro  (PpUKLHUOHHOIO  B3aUMOJAEHCTBHS  COOTBETCTBYHOLUMX
MOBEPXHOCTEH TIOBOPOTHOTO W HEIMOABHXKHOIO AUCKOR. 11pn »rom [utmna TpyOuatoro mnemenTa
MCHBIIIC PACCTOSHHS OT HCHO/IBMIKHOIO JIMCKA /10 KOHL@ OCH. @ 110 MCHbLIEH Mepe 4acTb
MAOIA/M TTOBEPXHOCTH OJIHOIO M3 JIMCKOB CHabkeHa (QpUKUHOHHON Hakjankoi. TpyOvarsii
SIEMCHT CHaOXEH CpPelACTBOM MPHCOEAVHEHHS CMEHHOIO CpeACTBA B3aUMOJEHCTBHA ¢
TPCHUPYIOUIUMCS, PACITOJOKCHHBIM CO CTOPOHbBI IIMJIMHAPHUYCCKON 1IOBEPXHOCTH, U CPEJCTBOM
pery1upoBaHus NMpUXKMa [I0BOPOTHOTIO JIMCKA K HENOJIBHXKHOMY JIMCKY. CBSI3aHHBIM € OCbIO H
PacroyIoKEHHbIM CO CTOPOHBI TOPLLA, TPOTHUBOJIEKALLETO TOBOPOTHOMY JIUCKY.

Mcrosib30oBaHue B 3asiBASEMOM YCTPOWCTBE LIS TPEHHUPOBKH MbILILL (PPUKIIMOHHBIX
JMCKOB (HEMOBHIKHOIO W 1IOBOPOTHOI'O) BMECTO (QPUKIHOHHBIX WIEMCHTOB CREPUUCCKOH H
LHIMHAPUYECKOH (OpMBI, a TakxkKe yCTaHOBKA TpyOHATOro 2jeMEHTa ¢ [10BOPOTHBIM JIUCKOM €
BO3MOXKHOCTBIO NCPEMEILEHUS BOJIb M PEryIMPYyeMOro MOBOPOTAa BOKPYI OCH CYLIECTBEHHO
MOBBIAIOT TEXHOJOMMYHOCTh H3IOTOBJICHHS YCTPOHCTBA B 1l€JIOM, a Takxke obecrneyuBaroT
o010 POCTOTY KOHCTPYKUMHU. Kpome Toro. meEcTkas CBA3b OCH B 30HE €& KOHIEBbIX YUaCTKOB
CO CTAUMOHAPHBIMU oOmMOpaMu oOecrieurBaeT (UKCALMIO MON0XKEHUS yCTpoicTBa sl
TPEHHUPOBKM MBIl B MPOCTPAHCTBE Kak B HepaGodeM [I0JIOKEHMH, Tak M B 1polecce
BbIIOJIHEHUA  TPEHHPOBOUHBIN  JIBHIKCHHH. Y10 NO3BOJSICT  KOHTPOSIMPOBATH  3a/laHHYIO
TPACKTOPHUIO TPCHMUPOBOYHOI'O JIBUIKEHHMS, 4 TaKke 00€CNCUMBaTL TPEHHUPOBOUHYK Harpysky

TOJILKO BO BpEeMSA OTHOCHTECJIBHOIO ABHXKCHHS NHCKOB. Hpn OTOM IIPC/UIOKCHHOC B3aUMHOC



pacrnoioKCHUe AUCKOB (PUKIMOHHOIO MEXaHH3Ma M CpEJICTBA IIPHCOCAMHCHUS CMEHHOrO
CpeACTBa B3aMMOJICHCTBUS C TPECHHUPYIOLLUMCS. TO €CTh H CaMOT0 CPEeJCTBa B3aUMOJACHCTBUS C
TPEHUPYIOUIMMCS 00CCIICUMBACT 3HAUHTEILHOC VBEIMUEHUE AMILIUTYHOCTH TPCHUPOBOUHBIX
JABMXKEHHH U paciUMPEHHUE CNIEKTpa TPEHUPOBOUHLIX JIBHIKCHUH [UIst pa3IMYHbIX IPYIII MBIIIILL.

Taxum 0Opa3oM, Ha OCHOBAHHH CBOEr0 MHOTOJIETHErO OMNbITa pa3zpabOTKH YCTPOHCTB
JUIS  TPEHUPOBKH MBIILUI, M3MEHUB KOHCTPYKIHMIO (HOpMY) IEMEHTOB (PHUKIIHMOHHOTO
MEXaHKW3Ma Ha Oonee NpPOCTY W HCIOJB3Ysl OCTalIbHBIC CTAH/APTHBIC M MIHPOKO JOCTYITHBIC
KOHCTPYKTHBHBIE 3JIEMEHTB! (OCh, TpyOuaThl# WIEMEHT MU T.1.), aBTOpaM y/iajdoch CO3/aTh
BBICOKO YHUBEpPCAIbHOE YCTPOWCTBO JUIsi TPCHUPOBKU MBIILIL JIOCTATOYHO [POCTOH W Y/ 100HOH
KOHCTPYKIIHH.

Ewé OGosbnie  JIOCTOMHCTBA  3asBJISICMOIO  YCTPOWCTBA JUis  TPCHUPOBKH MBI
NPOSBIAIOTCS B TeX (opMax peasid3alyy, B KOTOPBIX YCTPOHCTBO AOMOJHUTEIBLHO COJIEPKHT
YCTAHOBJICHHBIH Ha OCH C JPYrod CTOPOHbI OT HEMOJBHXKHOIO /MCKa C BO3MOMXKHOCTBHIO
MEPEMEILECHUS B0Jb H PEryJIMPYEMOro HOBOPOTA BOKPYT OCH BTOpOH TpyOuaTblil 2JeMEHT O
CB3aHHBIM C HHUM BTOpbIM MOBOPOTHBIM JUCKOM, CHAOXEHHBLIH CpeJCTBOM MPUCOCTUHEHUS
CMEHHOIO CpeACTBA B3aUMOJACHCTBHSA ¢ TPCHHPYIOIIMMCS, PACIIOJIIOKEHHBIM CO  CTOPOHbI
LHJIMHJIPUYECKON TTOBEPXHOCTH. M CPL/ICTBOM PCYIIMPOBAHMS 1IPHKUMA TTOBOPOTHOIO JIUCKA K
HEMOJIBUKHOMY  JIMCKY, CBSI3aHHBIM € OChlO W paclOJIOKEHHBIM CO  CTOPOHBI  TOpLA,
NPOTHUBOJIEXKALIETO 1TOBOPOTHOMY JIHUCKY. IlpH 5TOM O7Ha W3 NOBEPXHOCTEH JIMCKOB B KaXJ10#
nape B3aMMOJICHCTBYIOINMX TOBEPXHOCTCH 110 MEHbIUEH Mepe Ha 4YacTH CBOEH muIoIaau
cHabeHa (PPUKIIMOHHON HAKITA/IKOH. a YCTPOHCTBO BBITIOJHCHO CHMMCTPUUHBIM OTHOCUTENBHO
HENOJBHKHOTO AMCKA. DTH (OpPMBI peanu3aluy MO3BOJISIIOT OJIHOBPEMEHHO BBIIOJIHSATH
TPEHUPOBOUYHBIE JBMXKEHUS. B KOTOPLIC BOBJICYEHbl CUMMETPHUYHO PACTOJIOXEHHbIC MbIIILbI
TeNa TPEHUPYIOILETOCS WIIM CHHXPOHHO, WK B HPOTHRO(A3C.

B npunnune. Bo3sMOKHBI pasiuuHble QOPMbI peain3allid CpeicTBa peryMpOBaHMs

(}{eflpcprBHOFO Wiy JUCKPCTHOIO THﬂa) NpHXXKMa MOBOPOTHOI0 AUCKA K HCMOJABHXKHOMY



JIMCKY, HO B IIPEANIOYTHTENIBHBIX (HOpMaxX peasn3alMH 3asBilSIEMOro yCTpoicTBa /Ui TPEHHPOBKH
MBIIIIIL CPEJICTBO PEryJIMPOBAHUS MOXKET ObITh BBIIOJIHEHO B BHJIC YCTAHOBJICHHOH Ha OcCH
PErYTHPOBOYHON FaliKu. CBA3AHHON ¢ TOPIOM TpyOUATOro 3;1eMCHTA MOCPC/ICTROM YITOPHOTO
TNOAIIMITHUKA, [IPH ITOM COOTBETCTBYIOLUMH yuacToK ocH cHabxEH OTBETHOH pe3bboit. [1pu aTom
peryjMpoBOYHas railka MpearnoyYTUTENIbHO MOXET ObITh CHaOeHa 10 MeHbleH Mepe OJHOH
PEryJIMpPOBOYHON PYKOSITKO#, IECTKO CBA3AHHOM ¢ rafikoil K pacriosoKeHHON MepneHanKyIsIpHO
ocH. Kax BHJIHO. H B DTOM cilyqac KOHCTPYKIIMS YCTPOWUCTRA /U1sl TPEHMPOBKH MBbIIIILL B LIEJIOM HE
YCJIOXKHSIETCS, TaK KaK HCIOJIB3YIOTCS CTAaHAAPTHbIE M LIMPOKO JIOCTYIHbIE raiKa, YIOPHBIH
MOJIUMITHUK U T.J1.. HO 00eCcIeUnBaOTCS POCTOTA U YI00CTBO PEryIMPOBKH.

B npeanoururesibHbIx GOpMax peasiv3aliii 3a8BAsaCMOro yerpoiersa Juis TpEeHUPOBKH
MBI /Ui OFPaHMYCHUsI HaNpaBJICHUS HArpy3ky [OBOPOTHbIH JMCK CBsizaH ¢ TpyOyaTbiM
3JIEMEHTOM [IOCPEJCTBOM OOTMOHHOH MYy(ThI, NpUUEM NpPU HAIMYMU JBYX [TOBOPOTHBIX JMCKOB
ux oOroHHble MyGTbI BBITOJHEHBl C BO3MOXHOCTBIO Mepejlaud [0BOpPOTa MO0 B OJHOM
HanpaBjicHHU, MO0 B [POTHBOIOJONKHBIX HAIIPABJACHUSAX, YTO [03BOJISET BbINIOJIHATh
TPEHUPOBOUHBIE BHKEHHUS /U1l 00€HX pYK, KakK yxke Obl10 OTMEUEHO Bbillle, MO0 CHHXPOHHO,
nubo B nmpotuBodase.

B npeanoutnieabHbIX GOpMax peain3aliy 3asBiIseMOro yCTpoHcTBa s TPEHUPOBKH
MBILUIL CPE/JCTBO IPUCOCAMHCHUSL CMCHHOIO CPEJICTBA R3AUMOJACHCTBUS C TPCHUPYIOLLMMCS
MOXeT ObITb BBIIOJIHEHO B BHAE 3a(UKCHUPOBAHHOH Ha TpyOUaTOM Dj€MEHTE CO CTOPOHBI €T
IUJIMHPHYECKOH MOBEPXHOCTH OOrOHHOH MY(TbI, CBOOOAHBIH KOHEL KOTOPOH Hepa3pbiBHO
CBA3aH ¢ NaTpyOKOM, pacrnooKeHHbiM [ICPHEHARKYASPHO TPyOHaTOMY MICMEHTY. KOHIICBOM
Y4aCTOK KOTOPOIrO BBITIOJHEH € BO3MOXHOCTBIO [PUCOCJMHEHUS CMEHHOTO Cpe/cTBa
B3AMMOJICHCTBHA € TPEHUPYIOHIMMCSA. MpU HTOM CMEHHOE CpPEJICTBO B3aUMOJICHCTBUA ¢
TPEHHUPYIOILMMCS BbIIIOJHEHO B BHJE pbluara Win pykostku. B Takux opmax BblIIOJHEHHS
BO3MOKHA  PEry/MPOBKA  yIVIOB  [IOROPOTA.  HANPABJICHHH  HArpy3ku.  CcorjiacoBaHue

TPECHHUPOBOYHBIX JBWXEHUHN 110 (baze (le/l HaJIMYHH JIBYX [NOBOPOTHLIX JIMCKOB U JIBYX CPEACTB
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B3aHMOJCHCTBUS ¢ TPEHUPYIOILMMCS), YTO CNOCOOCTBYET MOBBILICHHIO (YHKLUHOHAILHOCTH U
YHHBEPCATbHOCTH 3a5BJIIEMOI0 YCTPOHCTBA 1S TPEHUPOBKH MbILLIL,

B raike npennoututeabbix  Gopmax  peaniu3aldu 3asBIsEMOr0  YCTpPOHCTBA
CTallMOHapHasi oropa MoXeT ObITh BbiOpaHa M3 IpyIIlbl, BKJIKOYAKOIIEH MO MEHbLIEH Mepe
OMOPHYIO CTE€HKY, HABECHON KPOHIUTEHH W BEPTUKAIBHYIO CTOHKY, NPU 3TOM OCb PacoyokKeHa
ropu3oHTaAbHO. Bo3MoxkHbIe (GOpMbl pealuialuy CTallMOHAPHON ONOPBI. [IEPEYUCIICHHBIC
BbIIIE. TO3BOJSIOT MCIOJIL30BATh 3asBISEMOE  YCTPOMCTBO JUI TPCHHMPOBKH MbIIIL  Kak
CaAMOCTOSATENbHBIA  TpeHaXEP, 3aQUKCUPOBAB KOHIEBbIE YYAaCTKM OCH. Halpumep, Ha
[1apasJIeNIbHO PACTIONIOKEHHBIX OMOPHBIX CTEHKAX WM Ha HABECHBIX KPOHIITEHHax. aubo B
COCTaBE MHOIO(PYHKIMONATHLHOTO TPCHAKEPHOIO KOMILICKCA, 3a(PHKCHPOBAB KOHIICBbIC YHACTKH
OCH, HaIlpUMeP, Ha BEPTUKAJIbHBIX CTOHKAX U3 COCTaBa KOMILICKCA.

YOMSIHYTBIE BBILLE U JpYrue MpeuMyILIecTBa U JIOCTOMHCTBA 3asBJIIEMOr0 YCTPOHCTBa
JUI. TPEHHPOBKM MbIUL Oy/IlyT pacCcMOTpeHbl jalleeé Ha [PUMEPE HEKOTOPbIX BO3MOXKHBIX
HPEATIOYTHTENbHBIX, HO HC OI'PAHHUYMBAIONINX (OPM pCajiv3aliid CO CChUIKAMM HA MO3UIIHH
Guryp ueprexked, Ha KOTOPBIX CXeMAaTHUUYHO MPEACTaBJICHBI:

Qur. 1 - o0 Bua ycrpoiicTBa 115 TPEHUPOBKY MbILillL B GOopMe peaiin3aluy ¢ OJHUM

IIOBOPOTHBIM JIMCKOM:
®ur. 2 — obumil B yCTPOHCTBA JUIs TPEHUPOBKH MBI B OpME peain3allui ¢ AByMs
TTOBOPOTHBIMH JHCKaMH.

Ha ®wur. 1 cxemarnyHo mnpeacrarjieH oOWMH BUA 3asBISEMOro ycTpoicTBa s
TPEHUPOBKM MBIl B (GOpMe peaju3alli ¢ O/IHUM [OBOPOTHBLIM AMCKOM. YCTPOWCTBO AJis
TPEHUMPOBKHM MbILILL COAECPIKUT OChb |, HECTKO CBA3ZAHHYIO B 30HE €€ KOHIIEBbIX YYAaCTKOB 2 €O
CTAaLMOHAPHBIMKM ONOpaMM (Ha dYeprexkax He M300paXEHbl W MO3ULMSIMH He 0003HaueHbI),
HENOJBMIKHBIA AMCK 3. KECTKO CBSA3AHHBIA ¢ 0ChIO | ¥ pacroNokKeHHbIH MCHLY & KOHIIEBBIMU
y4acTKaMu 2, TpyOuaThlil DJICMCHT 4. yCTAHORJICHHBIA HA OCH | ¢ BO3MOXHOCTBIO MepeMEIEHHs

BJIOJIb U PErYJIMPYCMOTO [IOBOPOTA BOKPYT He€, NOBOPOTHBIM JAMCK S5, CBA3aHHbIH C TpyOYaThim
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HJEMEHTOM 4 W YCTAHOBJICHHBIH Ha Tople TpyOuaToro snemMenTa 4 o CTOPOHB! HEMOABHIKHOTO
JIMCKA 3 ¢ BO3MOXHOCTBIO PEryIMpyeMoro GpHKIIHOHHONO B3aUMOACHCTBUA COOTBETCTBYIOLIMX
MOBEpXHOCTEH 6. 7 COOTBETCTBEHHO HCHOABHKHOIO 3 W NoOBOpoTHoro S muckor. B
npejcrabiieHHoi Ha Pur. 1 Qopme peanu3alMy 4acTb IUIONIAAM TOBEPXHOCTH HETOABUKHOIO
nucka 3 cHabkeHa (pukumoHHOH Hawnaakod 8. Jlnuna / TpyGuaroro asiemeHta 4 MeHbule
paccrosiHis L OT HENOABMMHOrO JMcka 3 1o KoHua ocH 1. TpyOuarsiii anemeHT 4 cHabxéEH
CPEACTBOM  IIPUCOC,TMIICHHS  CMCHHOTIO  CPEJCTBA  B3aMUMOJICHCTBUS ¢ TPCHUPYIOILUMCS,
PACMOJIOKEHHBIM CO CTOPOHbI LMJIMHAPHUYECKOH NOBEPXHOCTH 9, M CPEACTBOM peryjMpoOBaHUsA
[IPYKMMa [IOBOPOTHOIO JMCKAa S5 K HEMOJBHXHOMY JIHCKY 3. CBA3aHHBIM € OCBIO | W
PacliojlOKEHHBIM  CO  CTOPOHBLI  TOplA. IPOTHBO/IEXKANIEIO [1IOBOPOTHOMY jHMcKy 5. B
npejcrasjieHHol Ha dur. 1 dopme peanunzaliii CpeicTBO NMPUCOESUHEHNS CMEHHOI'O CPeiCcTBa
B3aUMO/ICHCTBHSl C TPEHUPYIOLIUMCS BBINIOJHEHO B BHJE 3apUKCHPOBAHHOH Ha TpyOuaTom
3JEMEHTE 4 CO CTOPOHB! €ro UHAMHAPHYECKOH MOBEPXHOCTH 9 06roHHOH My T 10, cBOGOAHBIHA
KOHEIL KOTOPOH HepaspblBHO cBs3an ¢ narpyOkom [, pacnonokeHHbIM MEPHCHIMKYIAPHO
TpyOuaroMmy auiemeHTy 4. KoHueBoil ywacrox narpy6ka 11 BbIIOJHEH € BO3MOXHOCTBLIO
IIPUCOEIMHEHHUS. CMEHHOTO CPE/CTRA B3aUMOJEHCTBUS ¢ TPEHUPYIOIMMCS, Hanpumep, CHa0kEH
BHYTPCHHEH WJIM BHellHEH pe3nOoi (koTopas Ha deprexax He uizoOpaxena M No3uuUued He
obo3nadena). CMEHHOC CPEACTBO B3aUMOJACHCTBUS C TPCHUPYIOLIMMCS MOXET ObITh BBLITNOJIHEHO
B BHJE pblyara WJIH PYKOATKH (ABYPYYHBIX WJIH OJHOPYYHBIX) M C Y4E€TOM W3BECTHOCTH
CIIEUMAINCTaM B JAHHOH 00JIaCTH TEXHUKHM BO3MOXHbBIX ()OPM BBIIOJHEHHUS HA uyepTekax He
U300paXKEHO W 1103K1IMeH He 0003HauCHO.

B npencrapnennoit Ha @ur. 1 dopme peannzallMu Cpe/iICTBO PEryIMPOBaHUS MIPHIKHUMA
[IOBOPOTHOTO JIUCKA 5 K HETOJABHXXHOMY AUCKY 3 BBINOJHEHO B BUJAEC YCTAHOBJICHHOH Ha ocu |
peryJIMpoBOYHON rakiku 12, cBs3aHHOH ¢ TOoploM TpyOuaroro aieMeHTa 4 OCPeNCTBOM
YIOPHOTo nojawuiinuka 13, Ipn yroM cOOTBETCTBYIOUMH yuacTOK ocu | cHaOkEH OTBETHOM

pe3bboii 14. B npejicraBieHHON Ui nipumepa GhopMme peasiu3ali peryjiupoBoYHas raika 12
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cHaOXeHa OJTHOH peryjJupoBOYHOM pyKosTKO#H 15, kECTKO CBA3aHHOW ¢ radkod 12 u
paclofOKEHHON NEPIEHAUKYSISIPHO ocH 1.

Ha ®ur. 2 cxemaTuuHo npesictaBied oOHIMA BWA 3asBISEMOrO YCTPOHCTBA ISl
TPEHUPOBKU MBI B GOpME peanu3aluu ¢ ABYMs MOBOPOTHLIMH JMCKaMH. YCTPOHCTBO s
TPECHUPOBKH MBI COAEPKUT OCh 16, XKECTKO CBA3AHHYIO B 30HE €€ KOHUEBBIX y4acTKOB 17 co
CTAllMOHAPHBLIMK OMOpaMu (Ha HepTekax He M300paxeHbl W MO3HUMAMH He OO03HaYeHbI),
HENOJIRWKHBIA Juck 18, xkEcTko cBA3aHHbIE C OoChblo 16 M pacIONOKEHHBbIH Mexay eé
KOHIIEBBIMH yuacTkamu 17, s1Ba TpyOuaThIX dieMeHTa 19, yCTaHOBJIEHHBIX HAa OCH 16 ¢ pa3HbIX
CTOPOH OT HEMOJIBUIKHOTO JUcKa 18 ¢ BO3ZMOKHOCTBIO NMEPEMELICHUS BJ/IOJIb U PETYIIMPYEMOTO
MOBOpPOTA BOKPYI' HeE. /Ba 1OBOPOTHLIX /Hcka 20. Kax/bld W3 KOTOphIX CBSi3aH ¢
COOTBETCTBYIOUIMM TpyOuaThiM 3j1eMEHTOM 19 M yCTaHOBJIEH Ha €ro TOpLUE CO CTOPOHBI
HEIOJIBUKHOTO ncKa 18 ¢ BO3MOXHOCTBIO PEryaupyeMoro (GppuUKUHOHHOIO B3aUMOJCHCTBUS
COOTBETCTBYIOLIMX NoBepxHOcTeH 21. 22 nenojsuxHoro jaucka 18 m 23 u 24 noBOpoTHBIX
Jamexos 20.

B npeacraBnennoit Ha dur. 2 popme peannzaumny 4acTh M1011A 1M NOBEpXxHOCTEN 21 (Ha
yepTeke He IpocMarpuBaetTcs) U 22 HenojaBWkHOro auck 18 cHaOxeHa (pUKIIMOHHOM
Haknaako# 25. Jiimna [ kaxnoro tpyOuaroro aiemeHTa 19 Menblie pacctrosuus Lot
HenoJABHXKHOrO aucka 18 1o koHuma ocu 16, Kaxawih 1pyOuarbil anement 19 cuabxén
CPEACTBOM [IPUCOEAMHEHHUSI CMEHHOIO0 CpeICTBAa B3aWMOJACHCTBHUS € TPEHHUPYIOUIMMCS,
PACTIOJIOKEHHBIM CO CTOPOHB! LIMIIMHAPHUECKOH MOBEPXHOCTH 26, U CPeACTBOM pPEryIUpOBaHUS
MPUAKKUMA MOBOPOTHOIO jucka 20 K HCHOJABMKHOMY JMCKY 18. CcBS3aHHbIM ¢ ocblo 16 H
PAaCIIOJIOKEHHBIM CO CTOPOHBI TOPLA, MPOTHBOJIEKALLEI'O TOBOPOTHOMY JIMCKY 20.

B npencrasnennoit na ®ur. 2 popme peanusaiMu CpeACTBO MPUCOSTHHEHUS CMEHHOTO
CPEACTBA B3aUMOJICHCTBUS € TPEHUPYIOLIMMCS BLINOJIHECHO B BH/IC BBIIOJHCHHOIO HA KaXK/I0M
TpyOuaToM niemente 19 €O CTOPOHBI €0 HWIMHAPHUCCKON 110BepXHOCTH 26 narpybka 27,

PacrosioKEHHOr0 MEPNeHNKYJIApHO TpyOuaToMy anementy 19. KoHuesoil yuactok narpyOka
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27 BBINOJHEH C BO3MOXXHOCTBIO IIPHCOC/IMHEHHS CMEHHOI'O CpEJCTBA B3aHMOJCHCTBUS ¢
TPEHUPYIOUIMMCsl, HamnpuMep, CHaOXEH BHYTpPCHHEH WIHM BHEIIHEH pe3bOOH (KoTOpas Ha
yepTekax He nzoOpaxeHa U nosuimeit He obo3HaueHa). CMEHHOE CPE/ICTBO B3aHMOJCHCTBUS €
TPESHUPYIOUIMMCS MOXET ObITb BLIMOJHEHO B BHJE pblualra WM PYKOATKH (/Ba OTAEbHBIX
pbluara WK PYKOSTKH), CBS3aHHBIX JTUOO OTAEJIBHO C KaX/bIM NaTpyOKoMm, JIMOO ¢ oboumu
narpyOkamu  (o0wmi  pbhlyar  wim - pykositka). Kak v B (opme  peanuzalum,
HPOHUIIOCTPUPOBAHHONW Ha Dur. 1. ¢ y4éToM H3BCCTHOCTH CliCIMAIHCTaM B JlaHHOH obsactu
TEXHUKH BO3MOXKHBIX (OPM BbIIOJHEHUS MOAXOASAIMX PbIYArOB W PYKOSTOK CpEJICTBO
B3aMMOJICHCTBUS C TPEHUPYIOLIMMCS Ha YepTexkax He H300pa)KeHo U NO3KULMeR He 0003HAaYEHO.

B npencrarnennoit Ha dur. 2 ¢opme peanuzauny cpeacTBa peryJMpoBaHUs NPHKKUMAa
NOBOPOTHBIX JAUCKOB 20 K HENOJABUXKHOMY JMCKY 18 BBIIOTHEHBI HE3aBUCUMbBIMU APYT OT 'apyra
B BHJIE YCTAHOBJIEHHBIX Ha OCH 16 peryaMpoBOYHBIX raek 28, xaxaas U3 KOTOphIX CBA3aHa ¢
TOPILIOM COOTBETCTBYIOIIEro TpyOuatoro owiemcHta 19 1OCPEACTBOM COOTBETCTBYIOLIErO
YNOpHOTo nojiuiniHuka 29, Tpy 9T0M COOTBETCTBYIONMI yHacTok ocH 16 cHaOxEH OTBCTHOH
pe3bOoit 30. B npeacrasiienHoit ans nipuMepa GopMme pealid3allMM Kaxaas peryaupoBOyHas
raiika 28 cuabxena 0AHOH peryJiMpoBoUHON pykossTkoH 31, wECTKO CBsi3aHHON ¢ rakoi 28 u
pacloNOKEHHON NeprneHIMKYJIspHo ocH 16.

Kpome Toro, B npeacrasjieHHoH Ha Dur. 2 hopme pealinzalivy 3asBiIseMOro yCTponcTaa
JU1S TPEHUPOBKHU MBIUIL KaX/1bIH MOBOPOTHBIN Auck 20 cBA3aH C COOTBETCTBYIOLLUM TPYOUaThIM
yteMeHToM 19 nocpesacTBoM cootBeTcTBytONeld oOroHHoH mMydTsl 32, Tlpu sToM 00roHHBIE
MyGThl 32 MOryr ObiTh BBIIOJHEHBI ¢ BO3MOXKHOCTL liepe/tadu 11oBopoTa aubo B OAHOM
HAIIPABJIEHUU. JIMOO B 11POTHBOIIOSI0AHBIX HAllPABJIEHUSAX.

YCTpOHCTBO [UTst TPEHHPOBKU MBI B GOpMe peanusaluny, npeacTaBiicHHol Ha dur. 2,
BbITOJIHEHO CUMMETPHUYHBIM OTHOCHTEIBHO HCIO/IBHIKHOIO JiMcKa 18,

PaboTa 3asB:19eMOro ycTpoicTBa /Li1sl TPCHUPOBKU MBbILILL OY1€T jailce paccMOTpeHa Ha

puUMeEpe (I)OprI pean3ali ¢ OIHUM [NOBOPOTHBLIM JIKCKOM, IIPEACTABJICHHOM Ha Qur. 1.
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Ocp 1 pacnonaralor ropu3oHTaNbHO M (QUKCHPYIOT ef KOHIEBble YYacTKH 2 Ha
CTalMOHApHBIX OMOpax, HAIpUMEp Ha TNapalielbHbIX OINOPHLIX CTeHKax. Bpaluenuem
pEryJIUPOBOYHON PYKOSITKM 1S perynupoBouHyio raiiky 12 nepeMmelnaior 1o yyactky ocu 1,
cHaOXEHHOMY OTBETHOM pe3bOoil 14, o HaNpaBIeHHUIO K HENOABHXKHOMY JIMCKY 3. Tem caMbIM
B OCCBOM HAIpaBJCHHH 110 HAIPABJICHUIO K HEMOJABHXKHOMY JMCKY 3 mnepemelaroT TpyouaThii
3JIEMCHT, KOTOPbIM CBs3aH C PEryJMpoBOYHON railkod 12 uepe3 ynopHbiil 1IOAIIMIIHUK 13, u
CBSI3aHHBIM ¢ TpyOuaTbIM DICMEHTOM 1OBOPOTHBIH JIMCK 5 /IO KOHTaKTa MOBEPXHOCTH 7
[IOBOPOTHOIO jaucka 5 co cHaGxkEHHOW (PUKUMOHHON HakiaJKoH 8 110BepxHOCTBIO 6
HEMOJBMXXHOrO Jucka 3. JlanbHeHIuM BpallleHMeM peryjiMpoBOYHON raiku 12 3ajaior cuily
(GPUKIMOHHOIO  COMPOTHBIEHUS BpallcHUto TpyOuatoro nsnementa 4. [Tlockoiibky Ha
LMJIMHAPUHEECKON TTOBEPXHOCTH 9 TpyOuaToro niieMeHTa 4 pacnosoxenbl 00ronHas mydra 10 u
cBsizaHHBIH ¢ Hedl naTpybox 11, Ha KOTOpbI  yCTaHAaBAMBAKOT  COOTBETCTBYHOLLEE
TPEHHPOBOUHBIM YITPAXKHEHHUSM CPE/ICTBO B3aWMO/ICHCTBUS C TPCHUPYIOLIMMCSA B BHAE pblvyara
WM PYKOSTKH. TO BO3JCHCTBME TPEHHPYIOUIETOCS Ha HTOT pblyar WK PYKOSTKY NPUBOIAUT K
NOBOPOTY TpyOUaTOro 3jieMcHTa 4 BOKPYr ocu | . ¢lie/loBaTE/IbHO. K TPECHUIO TIOBEPXHOCTH 7
IIOBOPOTHOTO JMCka S5 0 CHaOXEHHYIO (PUKUHOHHOW Hakjgaakod 8§ I1oBepXHOCTH 6
HernoABwHOro jaucka 3. [lockonbky ATH noBepXxHocTH 6, 7 npuxarbl Jipyr K Apyry c
OINpeCEHHBIM YCHJIMEM, JUIS TTOBOPOTA phlYara WM PyKOSTKH TPEHHPYIOILEMYCS HEOOXOAMMO
NpeooNieTb (PUKLMOHHOE B3aUMOJCHCTBHE YIOMSHYTBIX noBepxHocTed. Takum obpazom,
TPEHUPYIOLIHHICS. B3aUMOJICHCTBYSE C pPbIYArOM WM PYKOSTKOH, BBINOJHSET TPEHUPOBOUHBIE
YHPAXKHEHUS, CBSA3aHHbBIC C 1IPCO/I0IEHUCM CONIPOTHRICHUS 1IOBOPOTY phluara MM pyKoSTKH. B
3aBUCUMOCTH OT (POPMbI pblyara WM PYKOSITKH (B TOM UHKCIIC, JBYPYYHOI'O WM OJIHOPYHHOTO
TUNA) W COOCTBEHHOIO pAacrHOJOXKEHHS MO OTHOLICHWIO K HEMY TPEHHPYIOLIMHCS MOXKET
BLIIOJIHATL  MIPUCCAAHMS, KUMbBL,  [OALEMBlL  pblHara M TJL.. [0Jydyas peryjMpyemMylo

TPECHHUPOBOYHYKO HAarpyskKy Ha CaMblC pPA3JIMYHBIC UPYIIIbl MbILIIL, ”pl/l JTOM pCryJIipoOBKa
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Harpy3Ku OCYyILECTBISETCSE ObICTPO, 11POCTO U YA00HO ¢ MOMOILbBIO PEryJIMPOBOYHOH raku 12,
cHa0XEHHOU peryupoBOYHON pyKkoaTKoH 15.

3asBrsieMoe YCTPOHCTBO NS TPEHWPOBKH MbiIL B (opMe peaiu3aiui ¢ JIByMs
[IOBOPOTHBIMU IMCKAMHU, Tpe/IcTaB:iachHOe Ha Gur. 2. paboTact ciieayoimm o0pas3oM.

Kak v B paccMOTpeHHO# Bblille (pOopMe pealn3allii ¢ OJAHHM MOBOPOTHLIM AMCKOM OCb
16 pacnosaraloT ropM3OHTaIbHO W (PUKCHPYIOT €€ KOHLEBbIE Y4acTKH 17 Ha CTAlMOHAPHBIX
O1I0pax. HAIPUMEP HA  BCPTHKAILHBIX  CTOMKAX H3 cocTaBa  MHOIO(YHKIIMOHAILHOIO
TPEHAXEPHOTO KOMILIEKca, BpalieHHeM peryIHpoBOUYHbBIX PYKOSTOK 31 perysinpoBovHble raliku
28 mepeMellarT M0 COOTBETCTBYIOLUIMM y4yacTkam ocH 16, cHaOXEHHBIM OTBETHOH pe3bOoi 30
[0 HANpaBJICHUIO K HENoJBHXKHOMY aucky 18, Tem caMblM B OCEBOM HaNpaBiIeHHW MO
HaIpaBJICHUIO K HCMOJIBWXKHOMY JMCKYy 18 nepemeniaior tpyduarbie sjemedTbl 19, KoTOpbIE
CBSI3aHbI C COOTBETCTBYIOUIMMH pPEryJHPOBOYHLIMHM rakamu 28 uepe3 COOTBETCTBYHOHIME
YHNOpHbBIE MOJIIHIHUKK 29, U CBA3aHHBIE ¢ TpyOUaThIMK dleMeHTamMu 19 nosopoTtHsle aucku 20
JI0 KOHTAKTa HOBEPXHOCTH 23 ONHOrO 110BOpoTHOIO jicka 20 co cHabkEHHOU (PpUKIIMOHHON
HakJaJKoi 25 MOBEPXHOCTBIO 21 HENoJBHKHOTO jiicka 18 M TNOBEpPXHOCTH 24 BTOPOIO
NoBOpoTHOro aucka 20 co cHaOuEHHOW (PPUKIMOHHOM HaKNaJAKOH 25 MOBEPXHOCTHIO 22
HETOJIBM)KHOrO aucka 18. JlanbHelinum BpallleHHeM peryjiupoBOYHBIX raek 28 3aparoT cuiy
(pUKLHMOHHOIO CONPOTUBJICHUS BPAINEHHUIO Kax/oro Tpyduaroro saementa 19. Iockonbky Ha
IUJIMHJPUYECKOH MOBEpXHOCTH 26  Kaxjaoro TpyOuartoro osnemeHta 19  pacnonoxeH
COOTBETCTBYIOLIMH  naTpybok 27, Ha  KOTOPbIH  yCTaHABIMBAIOT  COOTBETCTBYHOLIEE
TPEHUPOBOUHBIM YIIPAXHEHHAM CPECTBO B3aUMOICHCTBUS ¢ TPCHHUPYIOIIMMCS B BH/IE pblyara
WM PYKOATKH. TO BO3JACHCTBHEC TPCHHUPYIOUIErOCH HA 3TOT pblyal WIIM PYKOSITKY [PUBOAMT K
NMOBOPOTY TpyOuaroro anemeHTa 19 Bokpyr ocu 16 M, ciieloBaTesibHO. K TPEHHUIO TMap
nosepxnocted 21, 23 u 22, 24 nuckoB. npuuém nosepxHocTH 21, 23 HernoaBHXKHOTO aucka 18
cHabxeHbl QPUKIMOHHBIMU Hakdaikamu 25. Tlockonbky H1u noBepxHocTi 21, 23 u 22, 24

AUCKOB IIPHXKATbI APYT K Apyry ¢ Ollpel[eﬂéHHbIM YCHJIMEM, UL TTOBOPOTA phivara HJjii pyKOsaTKH
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TPEHUPYIOUIEMYCS  HEOOXOAMMO MpeojloeTb (QPUKLIMOHHOC B3aUMOJCHCTBUE YHOMAHYTHIX
nosepxHoctedt. Takum 06pa3om, TPEHUPYIOILUHCS, B3aUMOAEHCTBYS C PbIYAroOM WJIH PYKOSTKOH,
BBITIOJHAET TPEHUPOBOUHBIE YMPAXKHEHHs, CBA3aHHbIE C IIPEOJOJIEHHEM CONPOTUBIICHUSA
IIOBOPOTY phlHara Hiu pyKoOsTKWU. B 3aBHCHMOCTH OT (HOpMbl pbluara WIH PYyKOSTKH (B TOM
YKCIIC, OT/IC/IbHBIX IS IIPUCOCAMHCHHS K KaxaoMmy narpyoky 27 uau obuero s obowux
natpyOkoB 27) U cOOCTBEHHOTO pacrosloKeHUs 110 OTHOHICHHIO K HEMY, KaK U B PACCMOTPEHHON
BbILLIC (POPME peau3aliii, TPCHUPYIONIMHCS MOKCT BbIIOJIHAThL IPUCCAHUS. KUMbL, 110AbEMBI
pelyara u T.1.. HOJAy4as pCryJupyeMyto TPEHUPOBOUHYIO HArpy3Ky Ha camble pa3jIMyHbIE
rpynnbl MbItL. [Tpu 3TOM peryaupoBKa Harpy3KH OCYLIECTBIISETCS ObICTPO, IPOCTO U YAOOHO ¢
MIOMOIIBIO PETYJTHPOBOYHBIX raek 28, cHa0XEHHBIX peryiupoBoYHON pykosaTkod 31. C yuérom
Hajlduusi  OOroHHBIX  My(T 32, 4epe3 KOTOpbIX  1IOBOPOTHbIe JIMCKM 20 cBA3aHbl ¢
COOTBETCTBYIOUIMM  TpyOuaThiM  ICMCHTOM, B JTOH ¢opMme pead3allui  NOsBISETCS
BO3MOXHOCTb OAHOBPEMEHHOW TPEHUPOBKH CHUMMETPHUUYHO PACIIOJOXKEHHBIX TPyl MbILILL (B
3aBUCUMOCTH OT (OPMBI BBINOJHEHUS OOroHHONH MyQThl 32) aubo cuHxponso. aubo B
nporuBodaze. Kpome Toro. Hajgmupe OOGIOHHOM My(Thl [03BOISCT peallv3oBaTh PEKUM
Harpy3KkH MpH JBHXKEHUY pblyara Wil pyKOSTKH TOJBKO B OJJHOM HaIlpaBJICHUMU, a MPH BO3BpaTe
B UCXOJHOE TOJIOKEHHE PhIYar WK pyKOsTKa BO3BpallaoTes 6e3 Harpy3ku.

B obenx paccmoTpeHHbIX Bblllle (opMax peajusalldd, a TaKXKe BO BCEX JAPYIUX
BO3MOXKHBIX, HO HE pAacCMOTPEHHbIX B HACTOSIUICM OIIMCAHHWH. BBINOJIHEHHUC DJIEMEHTOB
(PPUKUHOHHOIO MEXaHM3Ma B BHUJIE OOBIYHBIX JTUCKOB (HEMOABWXKHOIO 3, 18 W 110BOpOTHOTO 5,
20) He TOJIbKO MOBbBILACT TEXHONOIHYHOCTh H3OTOBJICHHS YCTPOUCTBA B 1ICJIOM W CYIIIECTBEHHO
YIPOLLAET KOHCTPYKIMIO. HO W TOBBINIACT €O jl0IOBCHHOCTL (IIPU YCIIOBHH HPABUILHOTO
noadopa Marepuaia. U3 KOTOPOro U3roTOBJICHb! JAMCKH 3, 18 ¥ 5. 20 W BO3MOXKHOCTH NpPOCTOH
3aMEHbl (DPUKUMOHHONH Haknaaku 8, 25 cpok cilyxObl yCcTpo#cTBa /Ui TPEHUPOBKH MBIILILL
MHOroKpaTHo Bo3pacraeT). llpy »>ToM ynpouleHue KOHCTPYKIMU HE TOJALKO HC TPUBOJUT K

OI'paHUHCHUIO BbITTIOJIHACMbBIX TPEHHUPOBOUHBIX JIBUKCHUU, HO U CYHICCTBCHHO TIOBBIIIACT
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VHUBEPCATLHOCTL YCTPOHUCTBA, 00eCneUnBas BO3MOXKHOCTh CO3/laHUs PEryJIMPYEMO#N Harpys3ku

Ha CaMbIC pa3/IM1HbIC FPYTIIIbI MBI BCPXHUX KOHEUYHOCTEH, HHMKHUX KOHCUHOCTEH, TyJIOBHLIA.

UcTounnkn nadopmauun.

3asska US2020188731 Al. onybs. 18.06.2020 r.

3asska CN206853012 U, ony6s. 09.01.2018 r.

3asska DE19903738 Al, ony6:. 10.08.2000 r.

3aska US2020330824 A1, ony6u. 22.10.2020 r.
Epasuiickuii natent Ne 004347 B1, ony6:1. 29.04.2004 .
Epazutickuit marent Ne 010136 B1, ony6s. 30.06.2008 r.
Epasutickuit natent Ne 014200 B1, ony0n. 29.10.2010 r.
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EBpasuiickuil naTeHTHBIA IOBEPEHHDIN,
per. Ne 278 1\




®opmyia uzodperenns

1. YeTpoicTBO LISl TPEHUPOBKH MBIIIIL, cojiepxalliee och (1). )ECTKO CBA3aHHYIO B 30HE
¢€ KOHLIEBBIX Y4acTKOB (2) cO CTallHOHAPHBIMM OMOPaMM. HETOJABHIKHBIA AUCK (3), KECTKO
CBSI3aHHBIA ¢ ocbio (1) U pacronoKEeHHBIH Mexy €€ KOHIIEBBIMH y4acTkamu (2), TpyOuaTeli
3JeMEHT (4), ycTaHOBJIIGHHBIH Ha ocH (1) ¢ BO3MOXKHOCTBIO TMEpEeMEIEHUs BAOJIb H
PEryJIMpyeMoro 11oBopoTa BOKpYyr Hed, npuuém Jummna (/) tpybyaroro sjiemeHTta (4) MeHblle
pacctosinusa (L) ot HenoauwxkHoro jgaucka (3) ;o koHua ocu (1), moBopoTHeIH auck (5),
CBSI3aHHBINA C TPyOUaThIM 3JIeMEHTOM (4) U YCTAHOBJIEHHBIH Ha Toplie TpyO4aTtoro sneMenTa (4)
CO CTOPOHbI HENOJABWXKHOIO JUCKa (3) C BO3MOXHOCTBI) PEryJIMpyeMOro (QppUKLHMOHHOTIO
B3aUMO/ICHCTBUS COOTBETCTBYIOHIMX MOBEpXHOCTEH (7, 6) NOBOPOTHOTO (5) U HEMOABHKHOTO (3)
JUCKOB, IPHUYEM IO MEHbLIEH Mepe 4acTh IO0LA/IM MOBCPXHOCTH OJHOI'O U3 JMCKOB CHabXeHa
¢bpukuoHHoW Hakinaakod (8), npu sToM TpyOuarhlii snemeHT (4) cHaOXEH cpeAcTBOM
IIPUCOEIMHEHNS CMCHHOIO CPEJICTRA B3aUMOICHCTBUS € TPEHUPYIOUIMMCS, PACIIONOKEHHBIM CO
CTOPOHBl  LIMJIMH/IPHYECKOH [TOBEPXHOCTH (9). M CPCIACTBOM  peryjMpoBaHUs TpHUKUMa
MTOBOPOTHOIO JKCKa (5) K HENOJABUIKHOMY JIHCKY (3), CBA3AHHBIM C OCBIO (1) M pacrioyioKeHHbIM
CO CTOPOHBI TOPLLA, IIPOTHBOJIEKAIIETO HOBOPOTHOMY JHCKY (5).

2. YcrporcTtBo 1o 1. 1, oT/IMYal0IIeecss TeM, YTO JIONOJHHUTEIBHO COJECPKHUT
YCTAHOBJICHHBIH Ha OCH (16) ¢ Apyrol CTOPOHBI OT HEMOABUXKHOTO JUCKa (18) ¢ BO3MOXKHOCTBIO
MEPEMELICHUS BJIOJIb U PETYJIHPYEMOTO MOBOPOTa BOKPYT ocH (16) BTOpo# TpyOUaThiil 3neMeHT
(19) co cBsA3aHHBIM ¢ HUM MOBOPOTHBIM JHCKOM (20). CHAOXEHHBIH CPE/ICTBOM NPUCOEIMHEHUS
CMEHHOI'0 CpEeJICTBA B3aWMOJICHCTBUS € TPEHUPYIOLIMMCS, PACHOJOKEHHBIM CO  CTOPOHbI
HWIMHAPUYECKOH IOBEPXHOCTH (26), M CPEACTBOM pEryJIUpOBaHUs TNPHKUMA TOBOPOTHOIO
mucka (20) k HernoJBWXHOMY AMcKy (18). cBsizaHHBIM ¢ OCblOo (16) M pacnoOKEHHBIM CO
CTOPOHB! TOPLA, [IPOTUBOJICKAIIETO MOBOPOTHOMY AMCKY (20), 1IpH 2TOM 0Jj1HA U3 [TOBEPXHOCTEH
JIUCKOB B KaXJIOH rnape B3auMO/ICUCTBYIOILMX NOBEPXHOCTEN N0 MEHbILIEH MeEpPEe HA YaCTH CBOEH
iso1maaM cHabxeHa GPUKIMOHHON HakJaakoi (25). a ycTpOHCTBO BBINOJHEHO CHMMETPUUHBIM

OTHOCHTEJILHO HETIOJABWXKHOTO JucKa (18).



2

3. YcrpoiictBo 1o mo0oMy W3 mn. | wiM 2, oT/MYaloleecss TeM, UTO CPEJACTBO
pEryJIMpOBaHUs TIPHKKMa MoBopoTHOro jmcka (5. 20) k HenoaemwxkHomy aucky (3. 18)
BBIIOJHECHO B BHJIC YCTAHOBACHAOM Ha ocH (1. 16) perysimpoBounoi raifku (12, 28), cBsi3aHHOM ¢
TopioM TpybuaToro aementa (4, 19) nocpeactsom yropHoro nojiuiunuuka (13, 29), npu otom
cooreeTcTBYOILMH  ydacTtox (14, 30) ocu (1, 16) cHaOkEH OTBeTHOH pe3bOOH. NpUUEM
peryiupoBouHas raiika (12, 28) npeanoututeabHo cHadXKeHa [0 MCHbIIIEH Mepe OiMHOH
peryiupoBouHON pykositko (15, 31), wécTko cBa3aHHOM ¢ rafikoi (12, 28) u pacnonoxxenHoH
NepneHIMKyJIapHO ocH (1, 16).

4. YerpoicTro 1o obomy U3 nn. | win 2, oTiinvaumeecs TeM, YTO ITOBOPOTHLIR AUCK
(20) cBszan ¢ tpyOuaThiM diemcHTOM (19) nocpeietBom obromtod MydThl (32). npuuém npu
HAJIMYKK JIBYX NOBOPOTHBIX JUCKOB (20) nx obrouHsie My(QTol (32) BbITOJHEHBI ¢ BO3MOXKHOCTh
rnepeladu noBopoTa JIMOO B OJJHOM HAIPABJIECHUH, JTHOO B IPOTHROIOJIOKHBIX HAIIPABJICHUAX.

5. Yerpoiicteo no Jwobomy w3 nn. 1 wiaM 2, 0TJAWYANOMIEeCH TeM, YTO CPEICTBO
IIPUCOCJIMHCHUS CMEHHOI'O CPECTRA B3aMMOJICHCTBUSA C TPEHUPYIOIIHMMCS BbINIOJHEHO B BHJIE
3a)UKCHPOBAHHON Ha TPyO4YaTOM 3ieMeHTe (4) CO CTOPOHBI €r0 UHITUHIAPUYECKON MTOBEPXHOCTH
(9) obrouno#t Mydrsr (10), cBOOOIHBIN KOHEL KOTOPO# HepaspbIBHO cBs3aH ¢ narpybkom (11),
PacTOIOKEHHBIM MEPNEH/IMKYISIPHO TpyOUaToMy 271eMeHTY (4). KOHLEBOH Y4acTOK KOTOPOTQ
BBITOJIHEH € BO3MOXHOCTBIO TMPHUCOE/IMHEHHS CMEHHOIO CpPEACTBA B3AMMOACHCTBHA ¢
TPEHUPYIOLIMMCS, [PU 3TOM CMEHHOE CpEJACTBO B3aUMOAECHCTBHA C  TPEHUPYHOLUMCH
BBIMOJHEHO B BH/IE phluara Wik pyKOSITKH.

6. YcrpoHeTso 1o modomy usz mir. 1 - 5. otiimualomeecs TemM, 4To cTalldoHapHas onopa
BbIOpaHa W3 IpyIibl, BKJIOUALOLIEH N0 MEHbIIEH MEPE ONOPHYIO CTEHKY, HABECHOW KPOHLITEHH

1 BCPTHKAJIBHYIO CTOﬁKy, IIPpH 5TOM OCBb PACIIOJIOKEHA 'OPU3OHTAJIBHO.

EBpa3suiCcKUi naTeHTHBIA NTOBEPEHHBIHN,

per. Ne 278 : ﬁ JI.JI.Canera
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OTYET O IIATEHTHOM IIOUCKE  [Homep espasiickol samsie:

(ctates 15(3) EAIIK n npasuio 42 IIaTeHTHOH MHCTPYKIMH K
EAIIK) 202293126

A. KITIACCUOHUKALIUA ITPENMETA U30BPETEHISL:
A63B21/012 (2006.01)
AG63B 21/015 (2006.01)

Cornacso MexayHapoHo# narentHol knaccudukanun (MIMK)

b. OBJIACTD ITOMCKA:

[IpocMoTperHas oKyMeHTauus (cucreMa kiaccugukamiu u urzexcst MIIK)

A63B21/012; 21/015

3HCKTp0HHaH 0a3a NaHHBIX, MCI0JIb30BABIIAACSH IIPH IOUCKE (Hassanuc 6a3bl ¥, €CJIH, BO3MOXXHO, HCIOJIB3YEMbIC IIOMCKOBEIC TCpMHHH)

EAPATIS; ESPACENET; GOOGLE patent search

B. JOKYMEHTGI, CAUTAIOILIMECA PEJIEBAHTHBIMH

Kareropus* CCBUIKH Ha JOKYMEHTBI C yKa3aHHeM, [I€ 3T0 BO3MOXKHO, PE/ICBAHTHBIX JacTeil Ornocures K
A SU65930 A1 (A.AMUKYJIUH), 31.01.1948, cm.cTp.1-2, dur.1, 2 1-6
A RU2105582 C1 (AKMAJIETMHOB P.A.), cM.cTp.4-6, pur.1 1-6
A RU2050881 C1 (KOHCTPYKTOPCKOE BIOPO «IITOPM»), 27.12.1995, cM.cTp.3, 1-6
cTpoka 58-cTp.6-cTpoka 24; ¢ur.1-7
A US2015/0031509 A1 (BERRY RAYMOND E; PRINDLE MICHAEL D), 29.01.2015, 1-6

cm. naparpadsi [0022]-[0028], ¢ur.1-5

D NOCNCAYIOIHNE JOKYMCHTBI YKa3aHb! B IPOJO/DKCHHH

«T» - Gomnee NO3AHMI TOKYMEHT, OyGAHKOBAHHEIH TOCHE KAaThl NPHOPHTCTA H

* Ocobble KaTETOPHUH CCHUIOYHBIX JIOKYMEHTOB:
TNIpHBECHHBIN 1S MOHUMaHUA H306peTeHIA

«A» - IOKyMEHT, OnpeAensiomuii o6muil ypoBeHs TEXHUKH

«D» - IOKyMEHT, IPHBEICHHEIA B €BPasHiiCKOl 3aiBKE «X» - HOKyMeHT, uMerommuii Hanbonee 6IH3KOE OTHOIEHHE K IIPEAMETY NOHCKA,
«E» - Goniee paHHHH JOKYMEHT, HO OMyG/MKOBAHHBLH HA ATy TIONaYH nopoYAIMif HOBH3HY HIIH M306PETATENECKU YPOBEHB, B3ATHIA B OTACNBHO-
cTH

ieBpa3MiCKON 3asBKY WIIH TI0C/IE Hee

«O» - IOKYMEHT, OTHOCAMMICA K YCTHOMY PAacKphITHIO, SKCIIOHKPO-
BaHUIO U T.1.

"P" - NOKYMEHT, OITYG/IMKOBAHHEIN JO AaTHI MONAuM €BpasuiicKol
3aABKH, HO MOC/IE JAThl HCTPALIMBAEMOTO NpHOpHTETa"

«Y» - IOKYMEHT, MMEIOIIUi Hanbonee GNIU3KOE OTHOILECHHE K MPEAMETY NOUCKA,
nopoyamit u306peTaTensCKUi YPOBEHD B COYCTAHHH C IPYTHMMH JOKYMCH-
TaMH TOH e KaTeropumn

«&» - JOKYMEHT, ABJAIOMIHKICA NMaTCHTOM-aHaJl0roM

«(L» - NOKYMEHT, NPHBEACHHEIN B APYruX LeNIX

Jlata npoBeeHns natenTHOro noucka: 10/04/2023

YnoaHOMOYEHHOE JIHIO:
HauaJdbHUK 0TAEIA MEXAHHKH,
(GH3UKH B IEKTPOTEXHHKH
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