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ITunotHsli Oyp 1t 6ypOBBIX MallluH

Nzobperenue otHOoCcHTCS K cdepe OypeHHH CKBAXXHH, B YaCTHOCTH IPH HAIIpaBJIeH-
HOM OypeHHH, U MpeIHa3HaYeHO Ui MPUMEHEHHS B MallliHaX FOPU30HTAIEHOrO OY-

pEHus IIpH MTPOKJIaAKE IIOA3EMHBIX Tp}’GOHpOBOIIOB.

W3 ypoBHs TEXHUKH U3BECTHBI pa3IMYHbie KOHCTPYKIIUHA OypOBBIX HHCTPYMEHTOB,
IIpeIHa3HAYE€HHBIX HCIMOJIB30BaHMs A B COCTaBe OYpUIBHBIX MAIlIMH, pabOTaIOMIUX
10 MPHHLMITY BpamarenbHoro Oypenus. Tak B mateHrte [1] omucan 6yp, B KOTopoM
KOPIIYC COCTOMT U3 CBA3AHHBIX MEXIy co00i munora-3abypHuKa ¥ XBOCTOBHKA, ITPU
3TOM MUJIOT-3a0yPHUK U3TOTOBJIEH U3 CBAPHBIX HAOOPHBIX AMCKOB, BBIMOJIHEHHBIX W3
JIUCTOBOIO MaTepuaia. JIMCKU pacHoNOXEeHHBIX OTHOCHTENIBHO IPYT JApyra TaKuM 00-
pa3oM, 4TO JBe BOOOpakaeMble JIMHUH, IPOXOIAIIHE Yepe3 BEPIIUHBI PEXYLIHX e~
MEHTOB 3y0b€B, YCTAHOBJIEHHBIX B OTBEPCTHS JUCKOB, 00pa3yIoT JBE OJUHAKOBEIE KO-
HHYeCKHe CHMMETPHYHBIE CIIUPAIIU ¢ IEpeMeHHBIM maroM. Kopiryc BUHTOBO JionacTu
Oypa UMeeT NepeMeHHBIH 1Iar, a Tak)Ke BUHTOBYIO JIONACTh IIEPEMEHHOM TOJIIUHBL U

IEepeMEHHBIA TUaMeTp CepALeBUHBI KopIryca Oypa.

HenocraTkoMm Takoro 6ypa ABJIAECTCA OTCYTCTBHUC ChbCMHBIX HAKOHCYHHUKOB X HCBO3-

MOXHOCTb HCIIOJB30BAaTH €ro JIs HallpaBIICHHOI'O 6ypeHI/Iﬂ CKBaX>XHH.

M3BecteH y3en 6ypoBoro 1oiota Ajis BpallaTeJIbHOTO OYpeHHs, BBITOJHEHHBIH C
BO3MOXXHOCTBIO PETYJIMPOBAaHMS HANPABJICHUSA U OCHAIIEHHBIHA HAIPaBJIAIOLUM J0JIO-
TOM [2]. Y3en comepXuT Kopmyc, TpOXOasIuid BAOIb [IEHTPAILHOH MPOJOJbHOMR 10-
JI0Ta, KOTOPBIM MMEET [IepeHIO MOBEPXHOCTh KOpIyca JOJIOTa Ha CBOEM IiepeHEM
KOHLIE ¥ KpenuTcs K OypHIbHON KOJOHHE CBOMM ITPOTHBOIIOJIOKHBIM KOHIIOM. Koiib-
1eBas 4acTh NepeqHEl ITOBEPXHOCTH KOpIlyca A0JoTa CHab)keHa OZHMUM WiH Oonee
OpOOSIMMU 3JIeMEHTaMHU, HaIPaBJISIOLIee T0JI0TO, IIPH 3TOM HAIPABJISIOIIEE OJIO0TO
YaCTHYHO PaCIIOIOKEHO BHYTPH KOPIIyca J0JI0Ta U BBICTYMAET U3 LICHTPAJIbHON 4acTH

nepenHeI‘/i IIOBCPXHOCTH KOpIiyca 4O0JIOTA. HaHpaBJDIIOIIICC HAO0JIOTO UMECT NCPEAHIONO



IIOBEPXHOCTH HAIPABIAIONIETO JOJ0TAa Ha CBOEM MepeaHeM KOHLE, CHa0KEeHO OJHUM
iy 6osee JpoOALIMMY 3NEMEHTAMH M IIAPHUPHBIM CPEJICTBOM, KOTOPO€E BHIIIOJHEHO
C BO3MOKHOCTBIO COEIMHEHHUS, 00ECIIeYHBAIOILEro ITOBOPOT HANPABIISIOIIETO 00T
C KOpIIyCOM JI0JI0Ta TaKUM 00pa3oM, YTO OCh KOPITyca JI0JIOTa U OCh HAaIPaBJIAIOIIErO
J0JI0Ta MOTJIM 0OPa30BBIBATh H3MEHSIEMBIH YTOJl OTKJIOHEHHS. Y3ell OYpoBOro 10J10Ta
BKJIIOYAET TAKXKE peryIupyroliee HanpaBjieHne CPeiCTBO, BHITOJIHEHHOE C BO3MOXHO-
CTBIO [IOBOPOTA HAIMIPABJIAIOLIETO J10JI0Ta, YTOOBI peryIMpoBaTh HanpaBiieHHe OypeHus
IIpu HopMayibHOU pabote. CpeacTBO ynpaBieHHS peryIMpOBaHHEM HaIpPaBJIEHUSA CO-
IEPXKUT OJUH WK 6oee O6JI0KOB, TAKMX KaK OJIOK JaTYHKOB HaMpaBiieHHs, OJIOK CBS3H
C TIOBEPXHOCTBIO, PETYJIUPYIOIIMN HaNpaBieHHe phlyar U Bpallaroliee CpencTBO s
BpAIllEHUs TOYKH COUWICHEHHUs PhIYaroB BOKPYT OCH KOpITyca AOJI0Ta, IIPH 3TOM IIyTeM
NEPEMEILIEHNs] TOYKH COWICHEHUS PhIYaroB PEryJHPYIOT OPUEHTALHUIO HampabJIsiio-

iero A0JioTa HE3aBUCUMO OT €ro BpallicHH.

Henocratkom y3na 6ypoBoro 10oTa siBIsSeTCS HECheMHasi KOHCTPYKLIHS HAaKOHEY-
HUKOB, YTO 3aTPYJHSAET aJaNnTalnio OypoBOro HHCTPYMEHTA K pa3JIMYHbIM IPYHTaM, a
TaK)Ke He TEXHOJIOTMYHOCTh CPEACTBA yIPaBIeHUS peryIMpOBaHHEM HalpaBIeHHs Oy-
peHus, 00yCIIOBNEHHAs UCIIOIB30BAHUEM PhIYAXKHOM CHCTEMBI OPUEHTAIMH HalpaBJIs-

Iomero 10Jiora.

B xayecTBe npoToTHIa BEIOpaHO BpallaTeIbHOE HAMIPABIIieMOe CKBXXHHHOE Oypo-
BO€ YCTPOMCTBO, Kak Haubosee GJIM3K0e K 3asBISIEMOMY B KaueCTBe U300PETEHHUS TeX-
HUYecKoMy peiieHuto [3]. I3BecTHOE OypoBO€E YCTPOHCTBO COAEPKUT CTAOUITUZUPYIO-
LIYIO IIEPEXOAHYIO My PTY, BHYTPH KOTOPOH YCTAaHOBJICHBI C BO3MOYKHOCTBIO BPAILIICHUS
BpaIaeMble KOMIIOHEHTHI YIIPaBIIsieMOro 6ypoBOro HHCTpyYMEHTa U CPEACTBO TeJleMeT-
PHH, IpeIHA3HAYEHHOE JUIA [pHeMa YIPaBJIAIOMMX CUTHAIIOB TO3ULMOHNPOBAHUS, Tie-
pedaBaeMBIX C IIOBEPXHOCTH, U CO3AAIOLIEE BEIXOJHOM TEIEMETPUUECKUNA CUTHAN, KO-
TOPBIA NPUHUMAET U 00pabaThIBaeT KOHTPOJMpYIOIee CpelacTBo. BypoBoit HHCTPY-
MEHT OCHAllleH OYpOBBIM CpPEICTBOM W JAaTYHMKaMH KOHTPOJIS IOJIOXKeHHs OypOBOro

cpeacTaa. B xauectBe AATYAKOB KOHTPOJIA ITOJOXCHHA yCTpOﬁCTBO COOECPKHUT, IIO



MEHbIIe Mepe, OIUH aKCEeJIEPOMETP, PACIIOIOKEHHBIM BHYTPY CKOJIB3AILIEN [IEPEXO/I-
HOI My ThI HHCTPYMEHTA, NpelHa3HaueHHbIN JUIs OoNpeleeHUs U3MEHEHHH 110J10Ke-
HUS CKOJIB3silel nepexoqHoi My Thl HHCTPyMEHTa U T€HepUpOBaHHsl CUTHAJIOB I10710-
YKEHHSI, YYBCTBUTEIBHBIX K 9THM H3MEHEHHIM, KOTOPBIE IPUHUMAIOTCS U 00pabaTbiBa-
I0TCSA KOHTPOJIMPYIOIINM CPEACTBOM. AKCEIEPOMETP SABJIAETCS TPEX-KOOPAUHATHEIM U
BXOJIUT B FPYMILY 3JIEKTPOHHBIX OJIOKOB M OJIOKOB JaTYMKOB LIENU yIpaBlIeHUs, IIpel-
Ha3HA4YE€HHOM Ui OIIpEEIICHHs] OPUEHTALMU UHCTPYMEHTa OTHOCUTE/IBHO I'PaBUTALIH-
OHHOTro noJist. CUTHambI OT TPEX-KOOPAUHATHOTO aKCEIepOMETPa HAIPABJISIOT IO IIPO-
BOJHUMKAaM B KOHTpOJUIEp. JJEKTPOIIMTAHWE Ui OEUCTBUS KOHTPOJIEpPA U APYIrHX
AJIEKTPOHHBIX KOMIIOHEHTOB BpaIaTeJIbHOTO HalpaBlsieMoro 6ypoBoro HHCTpyMeHTa
OCYLIECTBIISIOT OT reHepaTopa nepeMeHHOro Toka. B mepexonHoit My¢Te OypoBoro
UHCTPYMEHTa UMeEEeTCs II0JIOCTh, B KOTOPOM pa3MelleHbl pa3iIU4yHbIE JJIEKTPOHHBIE
OJIOKH, KOHTPOJIMPYIOIIHE CUCTEMBI U CUCTEMBI JaTYUKOB. JTa MOJOCTh U30JUpOBaHa
OT 3aLMTHON MAacClSHOU CpeAbl ¢ MOMOIIBI0 U30JIUPYIOIIEH BTYJIKH, KOHIBI KOTOPOH
YIUIOTHEHBI OTHOCHUTEJNIBHO MEePEXOIHON My(PThl HHCTPYMEHTA MMOCPEACTBOM KOJIbLIE-
BBIX YIUIOTHUTEJBHBIX 3JIeMeHTOB. CucreMa oOpabOTKH CUTHAIOB OT 3JIEKTPOHHBIX
CPEACTB, HAXOAAIMXCS “Ha OOPTY” HHCTPYMEHTa, 00ecTieunBaeT U3MEPEHUS MOJOXKe-
HUSI B peaIbHOM BPEMEHH, B TO BpeMs, KOrJla OTKJIOHSIOIIYIO OMPaBKy UHCTPyMEHTa
IPUBOASAT BO BpalleHue. Pa3iuyHble 3JIeKTPOHHBIE KOMIIOHEHTBI, HanpuMep, O0JIOK Te-
JEMETPUH, LEHTPAIbHbIN Mpoleccop Uil npueMa U o6pabOTKH BBIXOJHBIX CUTHAJIOB
MOJIOXKEeHUsI 6YpOBOI'O CPEJCTBA U TEHEPUPOBAHHUS YIIPABJISAIOIIUX CUTHAIOB OypOBOro
HUHCTpPYMEHTA, 670K cOopa JaHHBIX PaCIoIOkKEHBI BO BHYTPEHHEH KOJIbLIEBOM IOJIOCTH,
a aHTeHHa A1 JBYXCTOPOHHE! MHIYKIIMOHHOU TeJIeMETPUH BMOHTUPOBAHA B IEPEX0/I-
Hyt0o My(dTy UHCTpyMeHTa. HakonMTeNnb SHEPrUr MOXET OBITh TaKXKe PacIlONIONKEH B
yKa3aHHOW TMOJIOCTH, YTOOBI OOECIEYHTh OCTATOYHOE KOJMYECTBO HAKOIJIEHHOU

SHEpI'uH [UIsl YIIpaBJIeHUs BpallaéMbIM YIIPaBISeMbIM 6ypOBBIM HHCTPYMEHTOM.

HC}IOCT&TKOM MPOTOTHIIA ABJISCTCS HCChbEMHAsl KOHCTPYKIIUSA HAKOHCYHUKOB, YTO

YCIIOXKHSIET aJanTamuio 0ypoBOro HHCTpyMEHTA K pa3IMuHBIM rpyHTaM. HegoctaTtkom



TaK)Ke SABJIACTCS OrpaHUYCHHAs TEXHOJIOTHYHOCTh CPEACTBA YIIPABICHUS PEryIupoBa-
HUEeM HanpaBieHus OypeHus, o0yclIOBIeHHas PUMEHEHHUEM JIBYXCTOPOHHEH MHAYK-

IIUOHHOH TCJIICMCTPHUHU IMOCPEACTBOM aHTCHHBI.

]_[eJ'IBIO H306peTCHI/IH ABJISACTCS YCTPAHCHUEC OTMCYCHHBIX HEAOCTATKOB U ITOBBIIIC-
HUEC TCXHOJOTMYHOCTH IIpoLiecca 6ypeHI’I$I H TOYHOCTH HaBHUI'allUH 6yp0BOFO HHCTPY-

MCHTa.

Texnudeckuil pe3ynbTaT M300peTeHHs 3aKI04aeTcs B MOBBIIICHUHA IPOU3BOAU-
TEJIBHOCTH Ipoliecca HaIpaBIEHHOTO OypeHus, a TakXe yJIydlleHHe ypaBIeHHs Mu-
JIOTHBIM OYpOM B peajIbHOM peXXMMe BPeMEHHU IPU MPOKIaAKe MPSIMOIUHENHBIX CKBa-

XUH 7151 6ecTpaHIIefHOM YKIIaIKy W/HJIH 3aMeHe MOA3EMHBIX TPyOOIIpOBOJIOB.

TexHuueckuil pe3ynbTaT JOCTUrAeTCs T€M, YTO MUIOTHBINA Oyp Ay OypoBBIX Ma-
IIMH, coiepxalui OypoBOil MHCTPYMEHT, OCHAIIIEHHBIH OypOBBIM CPEICTBOM, Aart-
YHKH KOHTPOJIS IOJIOXKEHHS OypOBOro CpeCTBa, FeHEPUPYIOIIME BHIXOIHBIE CUTHAJIBI
IUISL OTIpejie]IeHUs] B pealbHOM PEXXHUME BPEMEHH IMOJIOKEHUSI OypOBOr0 HHCTPYMEHTa
U YIpaBJeHUS HalpaBjieHHEM OypeHHs, CPEACTBO IJIA AJIEKTPONMUTaHHUS, (YHKIHO-
HAJIBHO CBSI3aHHOE C JJaTYMKAMH KOHTPOJIS MOJIOXKEHHUA, H KOHTPOJIHUPYIOLIee Ja3ep-
HOE/ONTHYECKOe CPEACTBO IS pHeMa U 00pabOTKH BBIXOAHBIX CUTHAIOB IOJIOKEHHUSI
OypoBOro CpeicTBa M I'eHEpUPOBAHHS YIPABISIFONIMX CHUTHAJIOB OypOBOrO HHCTpPY-
MEHTa, COIVIACHO H300peTeHHI0, OypOBOE CPEICTBO BBIIIOJHEHO B BHUJE CHEMHOTO
HaKOHEYHNKa CHa0XXEHHOr0 B TOPIIEBOM YaCTH MOCAJOYHBEIM OTBEPCTHEM, a JATYUKH
KOHTPOJIA MOJIO)KEHUS CheMHOI'0 HAKOHEYHHKA MPEICTABIAIOT co00# Ta3epHblit/onTU-
YeCKUU U paguoJIOKAlIHOHHBIA TaTYMKH, CMOHTHPOBaHHEIE B OTJIEIBLHOM KarcyJe, Ko-
TOpasi Ha NepeHeM TOpLE COAEP)KUT IIECTUTPAaHHBIA COEIUHUTENBHBIN XBOCTOBUK,
BBINOJIHEHHBIH ¢ BO3MOXHOCTBIO (PUKCALUH B [TOCAJJOYHOM OTBEPCTUU CHEMHOI'O HAKO-
HEYHHUKa, IpUYeM OTHAebHAas Karcyja cHabXeHa CKBO3HBIMH Ta3aMu Juis obecreye-
HUS IPO3PaYHOCTH U3JTyUEHHS B pailoANaNa3oHe H YCTOWYNBOM epeay CUTHANA Ha
pannoIoKaTop, PYHKIMOHAIBEHO CBI3aHHBIN C KOHTPOJUPYIOIIUM JIa3epHBIM/ONTHYe-

CKHUM CpEACTBOM.
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CheMHbBIH HAKOHEYHUK BKIIOYaeT HaOOp HAaKOHEUHHKOB C PA3IMYHOM KOHCTPYK-
1Hel OCTPUS HOCOBOM YacTH, KOTOpPhie aJallTUPOBaHbl ISl pa3lTUYHBIX TPYHTOB U CO-

Iepxat TBepAOCIUIaBHBIX IIaCTUHBI W/WIK OypoBble pe3libl.

OCTpI/Ie CHCMHBIX HAKOHCYHHUKOB OPHCHTHPOBAHO OTHOCUTEIIBHO J'Ia3€pHOI‘O/ OIITH-
YECKOTO U paJHOJIOKAITMOHHOT'O JATYHMKOB KOHTPOJIA IIOCPEACTBOM ITO3UMIIMOHHUPOBA-
HHs B 11a3e, BBIIIOJHECHHOM B KOPIIYCE C JaTYUKAMHU KOHTPOJIA IIOJIOKCHUS 6ypOBOl"O

CpencTBa.

CkBo3HbIE Na3bl OTACIBHOMN KariCyJibl BBINOJIHECHBI B MECTC YCTAHOBKH PAaIUOJIOKA-
IHOHHOI'O JaT4HWKa ¥ repMETHYHO 3allOJTHECHBI MAaTEPpHAIOM IIPO3pavHbIM HJIS paaHo-

W3JTy4YeHUst, HallpUMep, TOJTHAMHIOM.
CyuHoCTh H300peTeHHs OSCHSETCS YepTekaMu Ha ¢ur. 1 — 3.
Ha ¢ur. 1 npencrasieH BuI NHIOTHOTO Oypa B cocTaBe OypOBOi MallIMHBI.
Ha ¢ur. 2 — npoaobHBIH pa3pe3 MUIOTHOro Oypa.
Ha ¢wur. 3 — Bua cxeMbl COOpKH MIJIOTHOTO Oypa ¢ HAOOPOM HaKOHEYHHUKOB.

IMunoTHei Oyp 1 BKIIOYaeT OypoBOH HMHCTPYMEHT, OypoBO€ CpPEICTBO B BHIE
Habopa 13 cheMHBIX HAKOHEYHHUKOB 6, cofiepKalluxX II0CaJOYHOe OTBEPCTHE 7 B TOp-
LI€BOM YacTH, U UMEIoIKX ocTpue 14 B HOCOBO# YacTH 15, BEIIIOJTHEHHOE U3 TBEPHO-
CIUIaBHO# IJTacTUHBI 16 u/mim 6ypoBsIX pe3loB 17; otaensHyto Kancyny 10 ¢ gatdu-
KaM# 3 KOHTPOJIS TOJIOKEHHSI ChEMHOI0 HAKOHEYHUKA 6, KOTOPBIE IIPEACTABIISAIOT CO-
0oi1 nazepHbIf/oNTHYECKU 8 U paJMOIOKALMOHHBIA 9 HaT4YMKK, KOHTPOJIMpYHOLIEee
Na3epHOE/ONTHYECKOe CPEACTBOM 5 U CPEACTBO DJIEKTpONHUTaHUs 4; OTAeNbHas Kall-
cyna 10 conepXuT Ha nepeJHeM TOpLE MIECTUTPAHHBIA COSAUHUTENBHBIN XBOCTOBUK
11 qis dbukcanuy CheMHOro HaKOHeYHHMKa 6 ¥ CHabXXeHa CKBO3HBIMU Ia3aMy 12 s
ofecnieueHus MPO3PaYHOCTH U3YUYEHHUS B paAHOAUaNa3oOHe U YCTOMYMBOM Iepesayun
CHUTHaNa Ha paauoJiokarop 21, PyHKIIMOHAIEHO CBA3aHHBIN C KOHTPOIUPYIOLIUM JIa-

3€pHBIM/ONITHYECKUM CPEICTBOM 5 OypoBOi ManIMHEI 24.

H3o0peTenune pealnusyroT CleIyoUM 00pa3oM.
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H3roraBnuBaroT KOMIIOHEHTHI MUIOTHOTO Oypa 1 (cM. ¢ur. 3) u mpou3BoasAT ero
cbopky (cMm. ¢ur. 2). [Ipu 3TOM 1711 KOHKPETHOTO IPyHTa U3 Habopa 13 cheMHBIX HaKo-
HEYHUKOB 6 BBIOMPAIOT TOT, KOTOPHIM IPEAINoaraeTcs MPOBOAUTh OypeHHe rOPH30H-
TaJIbHOM CKBAXKHHBI (Ha YepTeXKe He ITOKa3aHo), YAOBIETBOPSIOIIMI HEOOXOJUMBIM Ma-
pamerpaM octpusi 14 B HOCOBOM uacTu 15, BBINONHEHHOE W3 TBEPIAOCIUIABHOM ILIA-
CTHHBI 16 n/nnu c 6ypoBbIMH pe3lamu 17 U yCTaHABIMBAIOT Ha Kopiyce 19 oTaenbHoM
karicysl 10. [l aToro B nocagoyHoe oTBepCcTHE 7, B TOPLEBOM YaCTH CHEMHOTO HAaKO-
HEYHMKA O, BCTABISAIOT COCIUHUTENbHBIN ECTUTPAHHBIA XBOCTOBHK 11 ¢ mepenHero
TOpLA OTAEIBHOM Kancyisl 10 u pukcupyior ero mrudToM 25, mpomyckas nocieIHui
yepe3 OTBEpCTHE 27 Ha CbeMHOM HaKOHEYHUKE 6 U OTBEpCTHE 26 Ha MEpeIHEM ToplLe
HIECTUTPAHHOI'0 COEIMHUTENBHOIrO XBocToBUKa 11 kak moka3zano Ha ¢wur. 2. [Ipeasa-
PHUTENBHO KOPITYC € NaTYUKaMU 3 KOHTPOJS IMOJIOKEHUSI OypOBOTO CpeicTBa YCTaHAB-
JUBAIOT B OTAENBHOM Karcyse 10 takum o6pa3oM, 4ToOBl paguoIOKALIMOHHBINA 9 fat-
YUK pa3MeLlaics B MOJIOCTH 29 CO CKBO3HBIMH Ma3aMH 12, KOTOpble repMETHYHO 3a-
HOJIHEHB] MaTepHaioM 20 Mpo3padHbIM AJIsS PaAHOU3IYUYEHUs, HAIIPUMeEp, MMOJHAMH-
JOM, a Ja3epHBINH/ONTUYeCKUit 8 naTunk Haxomuics B mosoctH 30. 3aTeM Kopiryc ¢ aart-
YUKaMH 3 KOHTPOJIS ITOJIOKEHUsI OypOBOro CpeJCTBa 3aKpeIUIsioT BUHTOM 31 B Kop-
nyce 19 oraenbHOI kancyssl 10, npu 3TOM J1a3epHBIH/ONTHYECKHH 8 U pagHoIOKaIU-
OHHBIA 9 NaTYMKU OPHEHTUPYIOT OTHOCUTENIBHO OCTPHsA 14 CheMHOI'0 HaKOHEUYHHKA 6
HOCPEACTBOM MO3HIIHOHMPOBaHU B Na3e 18, BEIMOTHEHHOM B KOPITyCe C JaTYUKaMHU 3
KOHTPOJIA MOJIOXKEHUS] OypOBOT0O Cpe/ICTBa, KOTOPBIH GHKCHPYIOT CTOIMOPHBIM BUHTOM

31 gepe3 orBepctHe 28 B kopmyce 19 B oTaenbHo# kancyie 10.

ITocne cOopku oTaenbHYIO Kancyiy 10 nocpeacTBoM pe3nOsl 23 COEIUHSAIOT C ILIe-
TBIO ITOJIBIX OYPOBBIX IUTAHT 22 GypoBoi MaluHb 24. YIIpaBieHHE THIOTHBIM OypoM
1 B mponiecce 6ypeHus: FropU30HTAIBHOM CKBaYKUHBI HITH TIPH 3aMeHe TPYOOmpoBoia (Ha
YepTexe He NO0KA3aH0) OCYLIECTBIAECTCS MyTeM Mepeayd MOCTyIaTeIbHbIX M Bpalla-
TEJIBHBIX IBM)KEHUN MEXaHU3MOB OypOBOI MallMHBI 24 yepe3 IUIeTh MOJIBIX OypPOBBIX

IITaHT 22 Ha NUIOTHEIN Oyp 1. IIporecce OypeHus KOHTPOIHMPYIOT JIa3€PHBIM/ONITHYE-
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CKHM CpEJICTBOM 5, TreHepHUpyIO!dUM YIpaBisiolle CUTHAJIBLl Ha OypOBOM HHCTIpY-
MEHTE NOCPEACTBOM J1a3epHOr0/ONTHYECKOro 8 M paguoIOKallMOHHOIO 9 JaTYHKOB,
IyTeM IpueMa U 00pabOTKU BHIXOJHBIX CUTHAIOB MOJIOXKEHUSt OT Ch€MHOT0 HaKOHEU-
HUKa 6, KOTOpBIE Jajiee MOCTYNAaoT Ha paguosokatop 21 6ypoBoii ManmiHsl 24 u pyHK-

L[MOHAJIEHO CBSI3aHHBIA C KOHTPOJIUPYIOLIMM JIa3epHBIM/ONTHIECKUM CPEICTBOM 5.

Uctounuky uHGOpMaLIIK:

1. RU Ne 84064 U1, 27.06.2009.
2. RU Ne 2317396 C2, 20.02.2008.
3. RU Ne 2229012 C2, 20.05.2004 (mporoTum).



®opmyna nzobpeTeHUs

1.  TIlunotssii 6yp (1) wis 6ypoBsix MammH (24), conepxammii OypoBoii UH-
CTpyMeHT (2), OCHallleHHbI GYPOBEIM CPEJCTBOM, JATYMKH (3) KOHTPOJIS TIOJIOKEHHS
OypoBOro cpeicTBa, FeHepUPYIOIIUE BHIXOAHBIE CUTHANIBI ISl OTIPEAEIICHHS B pealib-
HOM peXUMe BpEMEHHU MOJIOKEHUs OypOBOro HHCTpyYMEHTA (2) U yIpaBJICHUs HaIpaB-
JeHueM OypeHHUsl, CPeCTBO I dIeKTponuTaHus (4), GyHKIMOHAIBHO CBS3aHHOE C
gaTyukaMu (3) KOHTPONS NOJIOXKEHHS, W KOHTPOJHMPYIOIIEE Ja3epHOe/ONTHYECKOE
cpencTBo (5) g npuemMa ¥ o6pabOTKH BBIXOAHBIX CHTHAJIOB IOJIOXKEHHUS OYpOBOrO
CPEACTBa ¥ F€HEpUPOBAHUS YIIPABJISIOLIUX CUTHATIOB OYpOBOro HHCTpyMeHTa (2), oT-
JIHYAKOLIHIcs TEM, 4TO 6ypOBOE CPEICTBO BHIITOJHEHO B BU/I€ CheMHOT'O HAKOHEYHHKA
(6) cHaG>keHHOTO B TOPLIEBOM YacTH MOCaoYHbIM oTBepcTHEM (7), a naTuuku (3) KOH-
TPOJIs TIOJIOXKEHUSI ChEMHOT0 HAKOHEYHUKA (6) IpeACTaBIsAIOT co00i 1a3epHbIil/onTH-
geckuil (8) U paguonoKaroHHbIH (9) JaTYMKH, CMOHTHPOBAHHbBIE B OTIAENBHOMN Kall-
cyne (10), xoTopasi Ha epeAHEM TOPIE COAEPKUT LIECTUTPAHHBIM COETUHUTEIBHbIN
XBOCTOBHUK (11), BBINOJIHEHHEIH C BO3MOXHOCTBIO (PUKCAIIMH B [TOCAZI0YHOM OTBEPCTHH
(7) cremHOrO HakoHeyHHKa (6), mprdeM oTAenbHas kancyna (10) cHabxeHa CKBO3-
HBIMH na3amu (12) s obecrievdeHus NPO3paYHOCTH U3JIyUYEHHUS B PAJHOJHaNa3oOHe U
YCTOWYUBOM IIepefadn CUrHaia Ha paguosiokatop (21), GyHKIHOHAIBHO CBS3aHHBIH ¢
KOHTPOJIMPYIOIIUM JIa3€PHBIM/ONTUYECKIM CpeICTBOM (5).

2. ITunoTHsi Oyp 1o 1. 1, oTiIMYaOMMIECA TEM, YTO ChEMHBIA HAKOHEYHUK
(6) BxmrouaeTt Habop (13) HAKOHEYHUKOB € PA3IMYHOM KOHCTPYKIHeH octpus (14) Ho-
coBoi yacTy (15), KoTOpBIe alanTUPOBAHBI IS Pa3INYHBIX TPYHTOB M COAEPKAT TBEP-
JOCTUIaBHBIX MiacTuHsl (16) u/unu 6ypossie pesust (17).

3. ITunotHeit Oyp mo mobGomy u3 M.I.1 ¥ 2, OTJAHYANOWHIACH TEM, YTO
octpue (14) cheMHBIX HaKOHEYHUKOB (6) OPHEHTHPOBAHO OTHOCHTENBHO Jja3ep-
Horo/ontu4eckoro (8) u paguoJoKalMOHHOro (9) HaTYMKOB KOHTPOJIS IIOCPEICTBOM
MO3UIHMOHUPOBaHKS B Na3e (18), BEIMOIHEHHOM B KopITyce ¢ AaT9uKaMH (3) KOHTpoJs
TOJIOKEHHs 6ypPOBOTO CPECTBa.

4.  IlunotHseii 6yp mo m. 1, oTJIH4aOmHICA TeM, YTO CKBO3HbIC Ma3bl (12)

otAensHON Kancynsl (10) BHINOIHEHBI B MECTE YCTAHOBKM PaMOJIOKAIIMOHHOTO (9)



JaTiYuKa U FepMETHYHO 3alloJIHEeHBl MaTeprasioM (20) npo3pavyHbIM AJIs paJruoU3Iyye-

HWA, HalIpUMCEP, MMOJIMaMHAOM.
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OTYET O TIATEHTHOM IIOUCKE  [HoMmep espasnfickoi sassxu:

(cratea 15(3) EAIIK u npaBuno 42 ITaTeHTHOH HHCTPYKLMH K

EAIIK) 202000032

A. KUTACCUOUKALA [IPEJMETA U30BPETEHHS:
E21B10/62 (2006.01)
E21B47/02 (2006.01)
E21B47/13 (2006.01)

Cornacuo MexaynapoaHo#i narentHo# kinaccudukanun (MIIK)

b. OBJIACTD ITOUCKA:

[IpocMoTpeHHas JOKyMEHTauus (cucrema knaccudukaunu ¥ uaaexcsl MIIK)
E21B 10/62, 47/02, 47/13

SIICKTPOHHaﬂ 6a3a JaHHBIX, HCMOIL30BABIIAACS NpH MOUCKE (Hasnaxme 6a3bl U, eciu, BO3MO3KHO, UCTIONIb3YE€MEBIC IIOUCKOBLIC TCpMPIHLI)

B. IOKYMEHTbBI, CHUTAIOIIUMECS PEJIEBAHTHBIMHU

Kareropus* CchUIKM Ha JOKYMEHTHI C YKa3aHHEM, TI€ 3TO BO3MOXKHO, PEICBAHTHBIX dacTei OrHocures K myHKTY Ne
A RU 2229012 C2 (HUTIOMBEPTEP XOJITUHI'3 IMMHUTEN) 20.05.2004 1-4
A RU 135699 U1 (CBIYEB POMAH AJIEKCAH/ZIPOBHY) 20.12.2013 1-4
A RU 120995 U1 (3AKPBITOE AKIJMOHEPHOE OBLIECTBO «MOCKOBCKHUI1 1-4
OIBITHBIN 3ABO/JI BYPOBOM TEXHUKH») 10.10.2012
A WO 1999/043920 A1 (KRISTIANSEN GUNNAR) 02.09.1999 1-4

D TNOCJICAYIOIINE TOKYMCHTBI YKa3aHbl B MNPOAOJDKCHHHA

* Oco0ble KATETOPHH CCRUIOMHBIX JOKYMEHTOB!

«A» - JIOKYMEHT, onpeaensiomuii obwuit ypoBeHb TEXHUKH

«D» - IOKyMEHT, IPUBEACHHBIHA B €Bpa3uiickoif 3a4Bke

«E» - Gonee panHuit AOKYMEHT, HO OIyONHKOBAHHEIH Ha AaTy NOAAYH

eBpasuiickoli 3adBKH WM MOCE Hee

«O» - NOKYMEHT, OTHOCAIMHCA K YCTHOMY PacKpBITHIO, 3KCTIOHHPO-
B2HHIO M T.11.

"P" - noKyMeHT, oryGIMKOBaHHbIH 10 XAThl OAAYM €BPA3HHCKOH
3asBKH, HO NOCNE JaThl MCNPAIMBAEMOr0 NPHOpHTETa"

ﬂpHBeﬂCHHHH AJIA NTOHUMaHNA H306pC’I‘CHI/Iﬂ

CTH

TaMH TOH e KaTeropuu
«&» - NOKYMEHT, ABNAIOLIMICA TATCHTOM-aHaJIOTOM
«L» - IOKYMEHT, IPMBECHHBIN B IPYrUX uemsix

«T» - Gonee No3HUM JOKYMEHT, ONyGIMKOBAHHbI MOCIE AATHI IPHOPUTETA U

«X» - NOKyMEHT, uMeroLuii HauGonee GU3Koe OTHOILEHHE K NIPSAMETY HOHCKa,
TNIOpoYAIHi HOBH3HY MIIH H306pEeTaTeNnbCKii YPOBEHb, B3ATIN B OTACIbHO-

«Y» - JOKyMEHT, AMCIOLIHI HauGosee GNM3KOe OTHOMICHHE K NPEAMETY MOKCKA,
nopoyamuii H306peTaTensCKuil YpoBeHb B COYETaHHHU C JPYTHMH JIOKYMEH-

Jlara nposenenus narentHoro moucka: 28/07/2020

VNOTHOMOUYEHHOE JTHLO!
HavansHuk YnpasineHus S9KCIEPTH3B

ILIO. Poroxun
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