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COJIEP)KUT KOPIYC J0JI0TA, JIOMACTH U KOHUYECKHE MIApOIIKU. Bce HEeMmOABMKHBIE PEKYIINE IIEMEHTHI
Ha BHYTPEHHEN KOHUYECKON CEKLIMH, HOCOBOM CEKLUU U 3aIlJICYNKOBON CEKLUU JIONACTEW IPEACTABIISIIOT
co0OW 1Ba KOMIUIEKTa COOTBETCTBYIOIIMX HEMOIBIDKHBIX PEXYIIHX SIIEMCHTOB, COOTBETCTBEHHO,
00pa3yrommux JBa O4YepTaHus MPO(GUIIS HEMOABMKHBIX PEXKYIIMX SJIEMEHTOB, MO0 MCHBIICH Mepe, B
WHTEpBale Ha HOCOBOW CEKIMH W 3alUIEYNKOBOI CEKIWH, [1BA OYEpTaHMS MPOGUIA HETOABIKHBIX
PEXYIIUX SJIEMEHTOB Pa3HECEHbI Ha BEICOKHE U HU3KHE MHTEPBAJIbl HA HOCOBOM CEKIMU U 3aIlJIEYUKOBOM
CEeKIMH, O0pa3yloIuX ABE CTYINEHH PE3aHHUs HEMOABMXHBIMH PEXYLIMMU 3JI€MEHTaMHM; IOJIOKCHHE
pe3aHmsl BCTaBHBIX 3yObEB MIAPOIIKA B OCHOBHOM COOTBETCTBYET HOCOBOHM CEKIIHMH W 3aIUICYHKOBOM
CEKITUH JIOTIACTH, MPUYEM CaMoe JallbHee OT OCH OUYEpTaHHE PEKYIIEro Mpowis BCTaBHBIX 3yObCB
[IAPOIIKK, OOpa30BaHHOE BCEMHU HIIM YaCThIO PEXKYIIMX DJICMECHTOB Ha MIAPOIIKAX, BBIIIC CAMOTO
JAITBHETO OT OCH OYEepPTaHHS PEXKYIIEro Mpodmiis HEMOABIDKHBIX PEXYIIUX SJIEMEHTOB, 00pa3yrOIINX
TPETHIO CTYNEHb pe3aHus. M300peTeHne aeT BO3MOXHOCTh d((GEKTHBHO COBEPIICHCTBOBATE CKOPOCTh
MPOXOAKU B TBEPAOU U IJIACTUYHOW MOPOJIE, MOAIEPKUBATh U YBEJIMUYUBATh SKCILTyaTallMOHHBIA pecypc
THOPHIHOTO JI0JI0TA U PACIIHPSATH BOSMOKHOCTH IPUMEHEHHUS THOPUIHOTO JI0JI0TA B TOPHBIX OPOIAX.
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OIIMCAHHUE U30BPETEHHUSA
2420-563743EA/042
I'MBPUJIHOE JOJIOTO C KOHUYECKHUMH IIAPOIIIKAMHU, UMEKOIIIUMHA
BCTABHBIE 3YBbs

[0001] Hacrosimuee wu300peTeHne OCHOBaHO Ha maTeHTHOW 3asBke KHP
201711396639.6 ¢ naroit mogaun 21 nexkadbps 2017 r. u ucnpammBaeT MO HEH NPHOPUTET,
copepxxuMoe mnareHTHOW 3asBku KHP B ngaHHBIE NOKYMEHT BKJIKOUEHO MOCPEACTBOM
CCBUIKH.

OBJIACTb TEXHHUKH, K KOTOPOM OTHOCHUTCSI H30BPETEHUE

[0002] Hacrosimee nzo0peTeHne OTHOCUTCS K THOPUAHOMY JOJIOTY C KOHUYECKHUMHU
IIaPOLIKAMH, MMEIOLIMMU BCTaBHbIE 3yObs, s OypeHUss Ha He(Th, MPUPOAHBIN Ta3 U
CTPYKTYPHOTrO OypeHUsl, MOAXOIAIEMY IS TPOXOAKH B TOHKOM BBICOKOCKOPOCTHOM CJIOE
IJ1acTa, TBEPAOH MOPOJiE, a TAKKE TBEPAOH U IIACTUYHON MOpoAe.

YPOBEHb TEXHUKH

[0003] B ceromHsIIHMUX TEXHOJIOTHUAX OOBIYHOE MOJOTO C MOJUKPUCTAIINYECKUMHU
anmaszaeiMu pe3uamu (PDC) BemmonHsier Oypenne Ha 3a00€ CKBaXXHUHBI TOCPEACTBOM
UCTHUPAHUS M, KOTZIa CTAJIKUBAETCS C TBEPAOH MOPOAOil BO BpeMst OypeHusi, ero OCHOBHBIE
peXyLIne 3JEMEHTHl UCIBITHIBAIOT TPYAHOCTH MPHU MPOXOAKE B TOPHBIX MOponax Ha 3aboe
CKBQXUHBI, IPU 3TOM ckopocTh mpoxonku (ROP) amMasHOro noiora CTaHOBUTCS OYEHB
HU3KOH, TOrJa Kak JOJIOTO ¢ KOHHYECKHMMH MIAPOUIKAMH Pa3ApoO0sieT TOPHYI MOPOIY
MOCPEACTBOM JpOOJIEHUs, TPU KOTOPOM JIErKO MOJYYUTH Oosiee rIyOOKHEe pPacKOJOThIE
BbIeMKU. B TBepnoli moponae Henb3sl MOJIyYuTh 0ObeMHOE pa3ipoOJieHne B TOPHOU MOpoJe,
u noaTomy ROP mapomeyHoro nonora ABjisieTcss O4eHb HU3KOM.

[0004] C nmpyroil CTOpOHBI, NpU BCTpede MOPOABI, C UEPEAYIOIIHUMHUCS TOHKHUMHU
CJIOSIMH BBICOKOCKOPOCTHOH MPOXOAKHU, HEPABHOMEPHO MEHSIOLIUX CBOWCTBA OT MATKUX K
TBEPJABIM, pekylIre 3JeMeHThl 10J0T PDC MMEIT CKIOHHOCTh K pa3pyLIeHHIO MPH yaape.
UtoObl pemuTh mnpobyieMy TakUX YCIOBHUH, TNPENJIONKEHO THOPHOHOE IOJOTO C
KOHMYECKUMHU MIapomkaMu U BctaBkamMu PDC ¢ CpaBHHUTENBHO BBICOKHMMH TOKA3aTEN IMH
paboTsl B LIMPOKOM nuama3zoHe mist yayudmenus ROP mocpeacTBoM mpeaBapuTeNbHOTO
pacKaJIbIBaHHS MMOPOJbI KOHHUYECKUMHU IIAPOIIKAMHU JUISI CHSATHUS TUIACTOBOTO HAINPSIKEHUS, U
MOCJIENYIOIEero HCTHPAHUS TOPOJIBI JIOTIACTSMH C HETIOJBI)KHBIM BOOPYKEHUEM, TIPH 3TOM,
HEMOABIIKHO 3aKPEIUIEHHBbIE B JIOMACTSX Pe3Lbl XOPOIIO 3aIMUILIEHbI I YBEIUYECHUS HUX
SKCIUJIyaTallHOHHOTO  pecypca. XOTd [JOJOTO JAHHOTO BHAA MOXET pPa3BHUBATH
yaoBierBopuTenbHyo ROP 1 y1oBIeTBOpUTENbHBIN 3KCIUTyaTallMOHHBIH pecypc B TOHKHX
CJIOSIX BBICOKOCKOPOCTHOH MPOXOAKHM U TBEpABIX mopoaax, ROP sBisieTcs OTHOCHUTEIBHO
HU3KHUM TIPH BCTpeYEe C TBEPABIMH U IJIACTUYHBIMH IJIACTAMH, MOCKOJBKY HX MPOXOIKA
SIBJISIETCSI TPYAHOM IJIsl BCTAaBHBIX 3yObeB U3 kapOuma Boidb(dpama B mMApOIIKaX W PE3LOB B
JIOMACTSIX C HEMOABUKHBIM BOOPYKEHUEM.

CYIIHOCTDH U3OBPETEHUA

[0005] [nst ycTpaHeHHsT HETOCTATKOB MMEIOLIEHCS] TeXHHKU HACTOsIee H300peTeHue



npeasaraeT ruOpUaHOE AOJIOTO ¢ KOHHYECKUMH MIAPOLIKAaMH, HUMEIOLINMH BCTABHBIE 3yObsi, IS
s¢¢pextuBHoro ynyumenus ROP B TBepAplXx M IUIACTHMYECKHX IOPOJAx, MOIAEPIKAHUS U
YBEJIMYEHUS SKCILTyaTallMOHHOIO pecypcea.

[0006] Humxe packpbhiTO TEXHHYECKOE TMPEMJIOKEHHE ISl pelleHus Mpoodsem,
YIOMSIHYTBIX BBILIE B JAHHOM JOKyMeHTe. ' MOpugHOe ONOTO ¢ KOHMYECKUMHU HIapOLIKaMH,
UMEIOIIMMH TPU CTYIEHH pPEXKYIIUX BCTABHBIX 3yObEeB, COAEPXKHUT KOPIYC MAOJOTA,
UMEKIINN YCTAHOBJIEHHbIE B HEM JIONMAacTU U comia. JlomacTb COAEPKUT BHYTPEHHIOKO
KOHUYECKYIO CEKIHIO, HOCOBYIO CEKLIHUIO, 3aIIEYMKOBYIO CEKIIMIO M KATHOPYIOMIYIO CEKIHIO O
HalpaBJIEHUK  HU3HYTPU  HAPYyXKy C  HENOABMXXHBIMM  PEXYILIMMH  DJIEMEHTaMH,
YCTAHOBJIEHHBIMU  BJOJIb BHYTPEHHEH KOHHUYECKOW CEKLUMUH, HOCOBOM  CEKIIUH,
3aIUIEYMKOBON CEKIMU M KanuOpyromed cekimuu. Mexny no MeHbLIeH Mepe AByMs
CMEXXHBIMH JIONACTAMH PACMOJOKEHA Jlala, €€ BEPXHMH KOHEL MHTEIrPUPOBaH C KOPIyCOM
70JI0Ta, W KOHHUYECKAasl IIAPOLIKA PaCIOJIOKEHA HAa HMIKHEM KOHLE Jjanbl. HenoasukHble
PEeXYIINE 3JIEMEHTBI PAaCHOJIOKEHbl HA BHYTPEHHEH KOHUYECKOW CEKIIMH, HOCOBOW CEKLHUHU U
3aIJIEYUKOBOM CEKLUU JIONACTH MO HANPABJICHUIO W3HYTPHU HAPYXKYy ISl NEPEKPbIBAHMS BCETO
320051 CKBOXMHBI U OOpa30BaHUS OYEPTAHHUS PEKYINEro MPOQUIs HETOABHIKHBIX PEXYIIUX
3JIEMEHTOB. Bce HEemoABMXKHBIE PEXYLIUE 3JIEMEHTbl Ha BHYTPEHHEH KOHWUYECKOH CEKLHH,
HOCOBOH CEKLIMU U 3aIUICYNKOBOM CEKIMH JIOMACTH 3/1€Ch MPEICTABISIOT COOOH Ba KOMILIEKTA
COOTBETCTBYIOIIMX HEMOABIKHBIX PEXYLIUX 3JIEMEHTOB, COOTBETCTBEHHO, W [1BA OYE€PTAHHUs
npodunss 00pa3oBaHbl HEMOABIDKHBIMU DPEXYIIUMHU 3JIEMEHTAMH, 3/1€Ch Pa3HECEHHBIMHU I10
MEHbLIEH Mepe Ha HOCOBOM M 3aIUIEYMKOBOI ceKIuu. B nByx ouepraHmsx pexymux npoduieit
HEIMOABUKHBIE PEXKYLIUE 3JIEMEHThI Pa3HECEHbI Ha BBICOKMX U HU3KUX MHTEPBajaxXx Ha HOCOBOU
CEeKLIUU U 3aINIEYMKOBOM CEKLUHU Ul CO3JaHus ABYX CTyneHel pesanus. Illapomku sBastoTCA
KOHUYECKUMH INAPOIIKAMHU C BCTABHBIMH 3YObSIMH, U PEXYILIHE ITOBEPXHOCTH LIAPOIIEK
COOTBETCTBYIOT HOCOBOM CEKLIMH U 3aIIeYnKOBON cekiuu jonactu. Camoe pajipHee OT OCU
OuepTaHUE PEXYIIEro MPO(uIIs BCTABHBIX 3yObeB IIAPOIIKH, 00pa30BaHHOE BCEMH WJIM YaCThIO
PEXYLIMX 3JIEMEHTOB Ha LIAPOLIKAxX, 34€Ch BBILIIE, CaMOr0 AAJBbHETO OT OCH OYEePTAHUs
pekyuiero npoduiis HEMOABMKHBIX PEXYIIMX 3JIEMEHTOB ISl CO3JaHUS TPETbeH CTYMEHH
pe3aHust.

[0007] B HexOTOpBIX BapuaHTaX OCYIIECTBJIICHHS CaMOe€ AajJibHEE OT OCH OYepPTaHUE
pexyuiero npouisi BCTABHBIX 3yObeB MIAPOMIKK Bbie Ha 0,5-2 MM camMoro AajbHEro OT OCH
OYEePTAHHS PEKYLIErO MPOP U HEMOABIKHOTO PEXKYIIETO 3JIEMEHTA.

[0008] B HekoTOpBIX BapuaHTaxX OCYLIECTBJICHUS, CaMO€ AajbHEE OT OCH OYEepPTaHUE
pexyiiero npouist BCTAaBHBIX 3yObeB MAPOIIKHA U CAMOE 1aJibHEE OT OCH OYEPTAHHE PEKYILIEro
npoQ IS HETTOABIKHBIX PEXKYIINX 3JIEMEHTOB PACIIONIO)KEHBI Ha MapajuIeIbHOM HHTEpPBAJIE.

[0009] B HekoTOpBIX BapWaHTaX OCYLISCTBJICHHS BCE BCTaBHBbIC 3yObsi MIAPOIIKH
NPEACTABISIIOT COOOM /1Ba KOMILJIEKTa COOTBETCTBYIOIIMX BCTABHBIX 3yOb€B IIAPOIIKH, U /BA
KOMIUIEKTa BCTABHBIX 3yObeB IIAPOIIKH, COOTBETCTBEHHO, OOpPa3yIOT J1Ba pPa3HECEHHBIX
OYEepPTaHMs PEXyLIero NmpoQuis BCTaBHBIX 3yObeB IIAPOLIKH, OAHA YaCTh BCTaBHBIX 3yObeB

mapomkyu oOpasyer caMoe AajbHee OT OCH OuUepTaHUE PEexyluero mpoduis, U Apyras 4acTh



BCTaBHBIX 3yOBbEB IIAPOLIKM OOpa3yeT BCIOMOTaTeNIbHOE OYEPTaHHE DPEXYLIEro Npodus,
npUYeM caMoe JajbHee OT OCH odepraHue npoduis Bbime Ha 0,5-2 MM BCIIOMOraTeIbHOTO
PEKYILEro OUepTaHHUs.

[0010] B HexkoTOpBIX BapHaHTaX OCYLIECTBJIEHMS J1Ba OUEPTAHUS PEXYLIUX Mpoduiei c
HEMOJBWKHBIMU PEXYIIUMU 3JEMEHTAMU PAa3HECEHbl Ha BBICOKME M HU3KHE HHTEPBAJbl BO
BHYTPEHHEN KOHUYECKOHN CEKLHH.

[0011] B HexOTOpBIX BapuaHTaX OCYILECTBICHMs PA3HOC MEXAY ABYMs OUYE€PTAHUAMHU
pPeKyIUX MPOQ U HEMOABUKHBIX PEXKYIIUX 3JIeMEHTOB cocTaBsieT 0,2 ~ 2MM.

[0012] B HekOTOpBIX BapuaHTaxX OCYLIECTBJICHUS PAAUyChl ABUKEHUS MO OKPY>KHOCTH
BCEX HETOABI)KHBIX PEXYIIUX 3JIEMEHTOB Ha KaKIOW JIOMACTH OTJIUYAIOTCS IPYr OT ApPyra, TO
€CTh CTPYKTYpa PacroOJOKEHUs] pe3lOoB Ha KaXOi JIONAacTU OTIMYAeTCs OT APYroil JonacTu, U
TPACKTOPHUS PE3aHUS KAXKIOTO PEKYLIETro 3JEeMEHTa Ha 3a00€ CKBAXKHHBI TAK)KE OTIHYAETCS OT
APYTHUX 3JIEMEHTOB.

[0013] B HexoTOpbIX BapuUaHTAax OCYLIECTBJEHMs, KOTJa BCTABHBbIC 3yObsl IIAPOLIKH
pacrosoXeHbl B caMOW HIDKHENW TOYKe TPaeKTOPUM pe3aHUsl, LieHTpajibHasl JIMHUS BCTaBHBIX
3yObEB MEPEKPBIBAETCS WM MOAXOMUT K LEHTPAIbHOW JIMHUM KaXKABIX COOTBETCTBYOIIUX
PEKYIIUX 3JIEMEHTOB Ha JIONACTH.

[0014] B HEekoTOpBIX BapHaHTaX OCYLIECTBIEHHUS, KOJUYECTBO JIOMACTEHN COCTaBsAET 2-6,
KOJIMYECTBO KOHMYECKHX MIApOIIEK COCTaBisfeT 2-4; M KOJMYECTBO KOHMYECKUX LIAPOIIEK
MEHbIIIE WIH PABHO KOJUUYECTBY JIONACTEN.

[0015] B HekoTOpbIX BapHaHTaxX OCYLIECTBJIEHMs, BCTaBHbIe 3yObsl INAPOIIKH
rMOpUIHOTO J0JIOTa ¢ KOHMYECKHUMH IIApOINKaMH, MMEIOLIMMM BCTaBHbIE 3yObsi, SBJSIIOTCA
BCTaBHBIMH 3yObsiMM U3 KapOupa Bojbpama MM PEXYIIUMH DJIEMEHTAMH M3 CMeCH
LieMeHTHpoBaHHOTO Kapbuna u PDC.

[0016] B HexoTOpBIX BapuaHTax OCYIIECTBIIEHHSI HETOABUXKHBIE PEXKYIIHUE 3JIEMEHTBI
THOPUIHOTO JOJIOTa ¢ KOHHYECKHMMH IHApOINKAMH, MMEIOLIMMH BCTaBHBbIE 3yObsi, SIBJSIFOTCS
MOJIMKPUCTAIUTMUECKUMHU aJIMa3HbIMU PE3L[aMH.

[0017] TlonoxutenbHbiii 3PPeKT H300peTeHus 3aKJYaeTcss B clenyoimem. 1.
BcraBHble 3yObsi IIAPOIIKH PACIONOKEHBI BBIMIE HEMOABMKHBIX PEKYIIMX 3JIEMEHTOB, U
HEMNOJBIKHBIE PEXYIINE 3JIEMEHThl pa3HECeHbl Ha PA3HOCTb BBICOTHI HA HOCOBOH CEKLMH U
3aIIEUNKOBON CEKIMU JUIsi 00Opa30BaHUsSl TPEX CTYINEHEH pe3aHus C OTJIMYAOIIEHCs BBICOTOM.
IIpu mpoxonke B TBEpABIX M IUIACTUYHBIX IIACTaX, ArPECCUBHOCTb HEMOABUKHBIX PEXKYLINX
3JIEMEHTOB MOXKHO 3((QeKkTUBHO yiIydmuTh W TaKUM OOpPa3OM MOKHO COOTBETCTBEHHO
cosepuieHcTBoBaTh ROP nosora. 2. Beneacrsue 3auThl HENOABUAKHBIX PEXKYLIUX 3JIEMEHTOB C
TpPaeKTOpUell pe3aHusi OAMHAKOBOW C TPAGKTOpHUEH BCTABHBIX 3yObEeB INAPOIIKH B HOCOBOH U
3aIIEYMKOBONM CEKLIMU J0JI0Ta, YAApHOE pa3pyLIEeHHE HEMOJBMKHBIX PEXYLIMX 3JIEMEHTOB
MOKHO 3(p(PEKTUBHO YMEHBIINUTH JJIs1 YBEJIHUYEHHs SKCIUIYaTallMOHHOTO pecypca AoioTa. 3.
I'mOpugHOE MONOTO MOXKET BBIOJHATH pPa3pylleHHe TBEPAOW U IUIACTUYHOH IOpPOIbI U
pacUIMpsATh CBOIO OOJIACTh MPUMEHEHHs 10 nmopoaaMm, 3¢(eKTHBHO oOecnednBas arpecCUBHOCTb

Y YHUBEPCAJIBbHOCTD IO MOKA3aTeNsAM PabOThL.



[0018] Jlnst mOHMMaHUS MPU3HAKOB U NMPEUMYILNECTBA HACTOSIIEro M300PETEHHs], HIXKe
NPUBEACHO NOAPOOHOE OMUCAHWE MPHUMEPOB OCYIIECTBJICHUS HACTOSIIErOo H300peTeHus C
NPUJIAra€MbIMH Y€PTEKaAMH.

KPATKOE OITHCAHUE YEPTEXEM

[0019] Hns sicHoro OOBSCHEHHS NPUMEPOB OCYIIECTBJIEHUS HACTOSLIErO
N300peTEeHNsT WM TEXHUYECKOTO MPEIONKEHUS MPEACTABICHHBIX TEXHOJIOTHH NMPUBEIEHO
ONMCaHHe H300peTeHUus, CYI[HOCTh KOTOPOIO H3JIO)KEHA BBILNIE, B BHJE BAPUAHTOB €r0
OCYILIECTBJICHHS, TOKA3aHHBIX HA MPUJIAraeMbIX YePTEXkKaX, SIBJISIOIINXCS YaCThIO OMHCAHUS.
Cnenyer OTMETHTh, YTO HAa YepPTEkKaxX IOKA3aHbl TOJbKO HEKOTOPbIE BapUAHTHI
OCYLIECTBJICHHUS] PACKPBITOTO M300PETEHUs], U CHELUATUCTbl B JAHHOW OOJACTU TEXHUKH,
MOTYT NMPUMEHSTh APYrue yepTexu 6e3 ux 1opadoTKH.

[0020] Ha d¢ur. 1 cxemMaTH4HO TMOKA3aHO B M3OMETPUU THOPUIHOE JOJIOTO C
KOHMYECKUMH LIAPOLIKAMH, WMEIOIIUMHU TPU CTYIEHH PEXYIIMX BCTABHBIX 3yObEB B MEPBOM
npUMepe OCYLIECTBICHHUS N300PETEHUSI.

[0021] Ha ¢ur. 2 noka3ana cxema MPOEKLIUU OYEPTAHHS PEKYIIUX MPOpUIeH BCTAaBHBIX
3yObeB INAPOIIKH M HETOIBMKHBIX PEXKYIIUX 3JEMEHTOB TMOPUIHOTO JOJIOTA ¢ KOHUYECKUMHU
IIAPOIIKAMH, WMEIOIIUMU TPH CTYIEHH PEXYIIUX BCTABHBIX 3yObEB B IEPBOM MpPUMEpE
OCYIIECTBIIEHHS N300pETEHUSI.

[0022] Ha ¢wur. 3 nokasan BHI CBepxy ruOpuaHOro nonora ¢ur. 1 ¢ KOHUYECKUMH
IIAPOIIKAMH, UIMEIOLIIMH TPU CTYNIEHH PEXKYIIUX BCTABHBIX 3yObeB.

[0023] Ha ¢ur. 4 nokas3aHa cxema MpOEKLUN OYePTaHUs PEKYLIUX NMpoduiIel BCTaBHBIX
3yObeB INAPOIIKH W HEMOJBIKHBIX PEXYLIUX 3JEMEHTOB BTOPOrO IpPUMeEpa OCYINECTBIICHUS
n300peTeHusl.

[0024] Ha ¢ur. 5 nokazaHa cxeMa NPOEKLHH OYEPTAHUH pexXylero npopuis
BCTABHBIX 3yObEB MIAPOINKM M HEMOJBIJKHBIX PEXYLINX 3JEMEHTOB TPEThero mpumepa
OCYLIECTBJICHHS] U300pPETEHUS.

MNOAPOBHOE OIMUCAHHUE BAPUAHTOB OCYUECTBJIEHUA
MN30BPETEHUS

[0025] B koMOuMHAIMKU C MpUJAra€MbIMH YEePTEKAMH B MPUMEPAX OCYLIECTBICHUS
U300peTeHNsT TMOJHOCTBI0 U SICHO ONHCAHO TEXHUYECKOE MPEJIOKEeHHEe H300peTeHMUs.
Crnenyer OTMETHTh, YTO YEPTEXKH WUIIOCTPUPYIOT TOJbKO HEKOTOpPbIE BapHUAHTHI
OCYLIECTBJICHHUS] M300PETEHUsI U MO3TOMY HE JOJKHBI CUHTATHCS OTPAHMYUBAOLIUMHU €r0
o0beM, TOCKOJNbKY H300peTeHrne MOXKeT JOINyCKaTb JApyroe paBHO 3ddexkTuBHOE
packpbiTue. XOTd H300peTEeHHE MOKAa3aHO MM OMHCAHO TOJIBKO B HEKOTOPBIX W3 CBOUX
dbopm, ciennanucTy B TaHHOW O0JaCTH TEXHUKHU MOHSATHO, YTO OHO UMM HE OTPAHUYEHO, HO
IOMyCKAaeT pasJindyHble H3MeHeHus: 0e3 oTxoma oT obbema uszobpereHus. Ha ocHoBe
BAPUAHTOB OCYLIECTBJCHHs] H300pETEHHs] BCE JApyrue BapHAHTbl OCYIIECTBICHHUS,
NOJIVYeHHbIE CIIENHAINCTaMU B JAaHHOH oOnacTu 0e3 3aTparsl TpyAa Ha AOMOJHUTEIbHBIE
pa3paboTKH, OTHOCSTCS K OOBEMY 3aIIUThl JAHHOTO U300peTeHUSI.

[0026] BapuaHT ocyiecTBiaeHus Homep 1



[0027] Kax mnoxazaHo Ha ¢ur. 1-3, BapuaHT OCYIIECTBJIEHUs OOecrnednBaeT
KOHUYECKYIO0 MIAPOLIKY HOBOI'O BHJA, UMEIOIIYI0 BCTaBHbIE 3yObs, 1 THOPUAHOE AOJOTO C
PDC conepxut kopnyc 101 nonora, umeromuii tpu nonactu 102 u mects comn 103,
YCTAaHOBJIEHHBIX Ha HeM. JIonmacTb COAEPKUT BHYTPEHHIOI KOHHMYECKYH), HOCOBYIO,
3aIUIEYUKOBYI0 M KaJUOPYIOIIYI0 CEKLUUU [0 HaNpaBJIeHUI0 M3HYTPU HAPYXKy, C
HEMOABIKHBIMU peXyluMHU 3jemMeHTamMu 104, kortopele sBustorcs pesunamu  PDC,
YCTAHOBJIEHHBIMU BJOJb MO BHYTPEHHEN KOHMYECKON, HOCOBOH, 3alJIeYUKOBON W
kanubpyromeit cexuusm. Hemonprokable pexymue 3ieMeHThl 104 jonacTu mepekpblBalOT
BeCh 3200l CKBa)XMHBI, U TPACKTOPUU PE3aHHUS HENMOABHKHBIX PEXYLIUX 3JIEMEHTOB
JONAaCTU OTJUYAIOTCS JpPYyr OT JApyra. Bce HeNOABMIKHBIE pEXYIIHE DJIEMEHTHI 34€Ch
NPEeACTABISIOT COOOH JBa KOMILUIEKTAa COOTBETCTBYIOINMX HEMOABIKHBIX —PEXKYLIUX
3JIEMEHTOB, COOTBETCTBEHHO, U OOPa3yIOT HEMOABM)XHBIMH PEXYIIUMH 3JEMEHTAMH JBa
ouepranus 110, 111 pexymero npoduis, KOTOpble MapaleIbHbl U JUCTAHIIUPOBAHBI APYT
oT apyra. JIpa odepraHus nmpodIIIsT HEMOABMIKHBIX PEXYLIUX 3JIEMEHTOB Pa3HECEHbl Ha
BBICOKHME M HU3KHE MHTEPBAJIbI HA HOCOBOW M 3aIUIEYUKOBON CeKLMsX ¢ uHTepBasamu H1 1
MM 11 00pa3oBaHUsSl BYX CTYNEHEH pe3aHHsl HENMOABHKHBIX PEXYLIUX 3J1eMeHTOB. Kak
NMoKa3aHo Ha Gur. 2 u 3, HEMOABIKHBIE PEXYIIHUE 3JIEMEHThI mo3uiuil 1-18 pacronoxeHsl
Ha Tpex orTimyarmuxcs jomactsx 102a, 102b u 102¢, COOTBETCTBEHHO, HEMOIBIKHBIC
peXyllHe »BJEMEHTbl pAacCHOJOXEHbl CHapyXHU BIOJb OCH KOpHmyca JoJioTa AJs
NEePEKPbIBAHUS BCEro 3a00s1 CKBAXXUHBI, U TPACKTOPHH PE3aHMUSI HEMOABHIKHBIX PEXYILINX
3JIEMEHTOB OTJMYAKTCS APYyr OT Apyra. Jlama 105 pacnosoxeHa Mexay ABYMsl CMEKHBIMH
JIONACTSIMU, €€ BEPXHUN KOHEL] NPUBAPEH AJsl UHTErpUPOBAHHUS C KOPIYCOM A0JIOTa, U
nanga pacrnojokeHa Ha €€ HIKHEM KOHIle, KOHMYeckas Imapomika 106 ycTaHOBIEeHa B
nandy ¢ akCHaJIbHBIM 3aKPEIUICHHEM CTaJbHBIMH IIAPUKAMHU, IPUYEM LIAPOIIKU U JIONACTH
pacnosoxeHsl yepeayromumucs. [lapomku B 1aHHOM AOKYMEHTE SIBJISIFOTCSI KOHUYECKUMU
IIAPOLIKAMH C BCTABHBIMH 3yObSIMH, UMEIOTCS TPU KOHUYECKHX wmapowmku 106a, 106b u
106¢c, BcraBHbie 3yObsi 107 mapomek  SBASIOTCS  BCTABHBIMH  3YObSIMH U3
I[EeMEHTUPOBAHHOTO KapOuaa W yCTaHOBJIEHbI Ha KOHHYECKUX Mmapomkax 106, mpuyem
pexylIas MOBEPXHOCTh BCTABHBIX 3yObEB INAPOIIEK 3/1€Ch COOTBETCTBYET HOCOBOW CEKIUU
U 3aIUIEYMKOBOH CeKIUU JonacTu. MIMErTCs MHOTOYHCIIEHHbIE BEHIIbI BCTABHBIX 3yObEB
LIApOIIKY, MNPUYEM KaXIbli BEHEILl pPAacloOJIOKEH Ha WMHTepBajlax BIOJb OKPYXKHOCTHU
MOMNEePEYHNKA MIAPOLIKH, M PACIIONOKEH BOJIHM3U MO HANPABICHUIO U3HYTPU HAPYXKY BIOJb
IBYX Pa3HECEHHBIX OYEPTAHUU pexyliero mpoduis, oOpa3oBaHHBIX BCTABHBIMU 3YObsIMHU
mapomku. Camoe ganbHee oT ocu ouepranue 112 pexxymero npoduisi oOpa3oBaHO OTHOU
JaCThIO BCTABHBIX 3yOBEB MIAPOIIKH, U BCIIOMOTaTEIbHOE OYEPTaHUE PEXKYLIEero npoduis
o0pa3oBaHO JpPYrod 4YacTbiO BCTaBHBIX 3yObeB mapomku. Camoe panpHee OT OCH
OYEpPTAHHE PEXYyIlero mnpopuis pacroOKEHO BbIIIE BCIIOMOIAaTeNbHOTO OYEPTAHUS
pexymero mnpoduis, W IBa OuepTaHUA NPOPUIS PACIOJIOKEHBl Ha MNapajuIeIbHOM
NpocTpaHcTBe ¢ uHTepBasoM H2 1 MM, rae camoe panpHee OT OCH ouepTaHue 112

pexyuiero npoguias BCTaBHBIX 3yObeB MIAPOIIKH BBIIIE CAaMOr0 JAaJbHETO OT OCH



ouepranust npodrist 111 HEMOABMIKHBIX PEXKYLIUX 3JIEMEHTOB, O0Pa3yloOIIero TPEThIo
CTYIEHb pe3aHHs THOPUIHOTO 0JIOTA.

[0028] Bo Bpemsi OypeHusI HOCOBasl CEKIHMSl M 3aIJIEYUKOBAsi CEKLUs MEePEeKPbIBAIOT
opoay, KOTOpyr pasapodisier yaap ¢ BpamenneM BeHIoB 10B, 12B, 14B u 16B BcTaBHBIX
3yObeB IIAPOIIKM, U 3aTE€M IPEJBAPUTENBHO PACKOJOTHIE YINIyOJeHUs YBEIUYUBAIOTCS
COOTBETCTBYIOLIUMHU HEMOABUXHBIMHU PEXYIIUMH 37eMeHTaMu no3uuuii 10, 12, 14 u 16, u
npu 3ToM BeHbl 9B, 15B, 17B u 18B BcTaBHBIX 3y0ObeB IIAPOIIKUA Pa3pyLIAIOT MOPOIY
yaapamMu C BpameHueMm, o00pasys MpenBapUTENbHO pPAaCKOJOThie yriayOneHus ¢
OTIMYAIOIIMMHKCS ~ paauyCaMH,  HAaKOHel, mopoxa  pasfgpolisercss  cpe3aHueM
HEMOJBUKHBIMU pexymuMu dyementamu 9, 11, 13, 15, 17 u 18, u takum oOpa3om He
TOJBKO peajn3yercsi BbICOKO3(dexkTuBHOE npobiieHHe MOpoabl, HO Takxke 3P(HEeKTHUBHO
3alUIIAI0TCA HEMOABMKHBIE pexylue sneMenTsl PDC.

[0029] BapuaHT ocymecTBieHUs HOMEp 2

[0030] Kak moka3ano Ha ¢ur. 4, OCHOBHOE OTJIMYHE OT BAPHUAHTA OCYLIECTBJICHHS
HOMep | maHHOrO BapHUaHTa OCYLIECTBJICHHUS 3aKJIIOYAETCA B cleayouemM. B camoil HuxHen
TOUYKE TPAEKTOPUM PE3aHHUs PeXyIllHe 3JEMEHThl LIapOlleK MEePEeKPbIBAIOT LEHTPAIbHY IO
JUHUIO Ka)XXJOTO COOTBETCTBYIOLIWNM HEMOJBU)KHOIO PEXYLIEro 3JE€MEeHTa Ha HOCOBOH U
3aIJIEUUKOBON CEKIMHU JIONACTH.

[0031] BapuaHT ocyiecTBieHus Homep 3

[0032] Kak moka3ano Ha (ur. 5, OCHOBHOE OTJIMYHE OT BApUAHTa OCYLIECTBJICHHUS
HOMep 1 maHHOrO BapuaHTa OCYINECTBJIEHHUS 3akjruaeTcs B ciaenyrolnem. Mmerorcs nsa
ouepTaHusl NPOPUIS HENMOABHKHBIX PEXKYIIMX 3JIEMEHTOB Ha BHYTPEHHEH KOHHYECKOMH
CeKUMHU TUOPHOHOTO JOJIOTa, MpHYEeM JBa OYepTaHus MNpouiIs pa3HECEHbl Ha
napajjejbHble, BBICOKME U HU3KME MHTEpPBaJibl, KOTOpPble TAHIE€HUMAJbHBI JBYM
OYEpPTAHMSIM PEXKYLIEro MpPOQUs HEMOABMKHBIX pexymux sjiemeHtoB 110 m 111 Ha
napajijieJIbHbIX HHTEepBajiaX Ha 3aIIeUMKOBOM CEKIIUU U HOCOBOM CEKLIMH.

[0033] Xotss wu3o0OpeTeHHe ONHMCAHO I OrPAHHMYEHHOTO YHCJIa BapUAHTOB
OCYLIECTBJICHHS, CINENHAJINCTY B JAHHOW OOJACTH TEXHHMKH, HCIOJB3YIOIIEMY JaHHOE
n3o0peTeHne, MOJDKHO OBITh $ICHO, YTO MOXHO pas3paboTaTb Jpyrue BapUaHTHI
OCYLIECTBJICHHS, KOTOPbIE HE OTXOASIT OT oObeMa M300pETEHHUs, PACKPBITOTO B JaHHOM
nokymeHTe. COOTBETCTBEHHO, 00BeM H300pETeHHUs] OrpaHWYEH TOJIBKO TpUIIaraeMoi

dbopmyoit uzodbpereHus.



®OPMYVYJIA H30BPETEHUA

1. T'ubpunHOEe HOJOTO C KOHHYECKHMH IIAPOIIKAMH, HWMEIOIIMMHU BCTaBHbIE 3yObs,
conepakaiuee:

KOpIyC JI0JIOTA;

JIOTIACTH, PACIOJIOKEHHBIE HA KOPIyCe A0JI0Ta,;

MHO)KECTBO HETIOJIBHIKHBIX PEXYIIUX SJIEMEHTOB, PACIOJIOKEHHBIX OOK O OOK BHOJB
Hapy>XHOH KPOMKH JIONACTH,

KOHHYECKHE IIApOIIKH, YCTAaHOBJIEHHbIE Ha KOPIycCe JOJOTa U PacHOJOKEHHbIE
YepeayIUMUCS C JIONACTAMU 10 HAIIPaBISHUIO OKPY>KHOCTH KOpIlyca JA0JIOTa,

Ipd 3TOM HapykHas KpPOMKa JIONMAcCTH COAEPKUT BHYTPEHHIOID KOHHUYECKYIO
CEeKIMI0, HOCOBYIO CEKLUHIO, 3alICYUKOBYID) CEKLUHI0O ¢ KaJUOPYIOIYK  CEKLHIO,
PacIoJIoKEHHbIE ITOCJIEeA0BaTENIbHO BOJIb HAPABIEHUS OT OCHU KOpIyca J0J0Ta; U

IpU 3TOM THOPUAHOE NOJIOTO C KOHMYECKUMH MIAPOLIKAMH, UMEIOIIUMHU BCTABHBIC
3yObsi, CONEPIKUT JIBAa KOMIUIEKTA HETOJBHM)KHBIX PEXYLIUX 3JIEMEHTOB, NMPUYEM KaXKIbIH
KOMIIJIEKT HEMOJBHXXHBIX PEXYIIMX 3JEMEHTOB COAEPKUT MHOXKECTBO HEMOJABUIKHBIX
PEeXYIIUX 3JIEMEHTOB, PAacIOJOXEHHbIX BAOJb HAaNpaBJIE€HHUS OT OCHU KOpIlyca A0JIOTa, JBa
KOMILJIEKTa OYEPTAHUH PexXyIero npoduis HEMOABIKHBIX PEKYIIUX 3JIEMEHTOB SBISIOTCS
NEPBBIM OUYEPTAHHUEM PEXKYyINero nmpodruist ¥ BTOPBIM OYEPTAHHEM PEXKYIIEro mpodus,
COOTBETCTBEHHO, BTOPOE OYEpPTAaHHE DPEXyLIero NnpoQuis pacloyOKEHO HaJbIle OT OCH
KOpIyca JOJIOTa, 4YeM MEepBO€ OuepTaHHE pexylero npoduis Ha HOCOBOW CEKLUHU U
3aIUIEYNKOBON CEKLUM, O4YepTaHHWE PeXylero npopuias BCTAaBHBIX 3yObEB IIAPOLIKU
ABJISIETCS TPETHbUM OYEPTAHUM PEXYLIEro Npouis, mpuyeM BTOPOE OYEpPTAHUE PEXKYLIEro
npoduis pacmoyioKeHO OJMKe K OCH KOpIyca J0JIOTa, YeM TPEThe OYEPTAHHE PEKyIIEero
npoduis Ha HOCOBOH CEKIHMH M 3aIUIEYNKOBOH CEKIIHH.

2. lonoto mo m. 1, B KOTOPOM coIlIa Ui NMOJA4YU CTPYH pexyluell Tekydel cpenbl
yCTaHOBJIEHBI Ha KOPIyCe J0JIOTA.

3. Jonoro mo m. 1, NOMOJHUTENBHO COAEpIKallee Jaly, YCTAHOBJICHHYIO MEXIy
ABYMsI CMEXHBIMU JIONACTSIMU, NPUYEM BEPXHHUN KOHELl Jalbl COEJUHEH C KOPIyCcOoM
J0JI0Ta, ¥ KOHUYeCKas IapolIKa yCTAaHOBJIEHA HA HU)KHEM KOHLIE JIalbl.

4. onoro mo 1. 1, B KOTOpOM,

BTOpPO€ OYEpTaHUE PEXKYLIEro MpoHIss PACIOJIOKEHO HUXKE IMEePBOr0 OYEPTAHUS
pexyiero mpoduis Ha HOCOBOW CEKIIMU U 3aIIEYNKOBOU CEKIUU, U

BTOPO€ OUYEpPTAHHE pPEXYLIero MpPOoQuis BBILIE TPETHEr0 OUEPTAHUS PEXKYLIETrO
npod Ui Ha HOCOBOU CEKI[UU U 3aTUIEYHUKOBOM CEKIIUH.

5. Jlonmoro o 1. 1, B KOTOPOM TpeThe OUEPTAHUE PEXKYLIEro MpoQuis pacrlonokeHO Ha
0,5~2 MM gainbliie OT KOpITyca A0JI0Ta, YeM BTOPOE OUepTaHHe PEXKyIIero mpodus.

6. onoto mo m. 1, B KOTOPOM TpeThe OUEPTAHUE PEKYINEro NpOoQuiIs pacmoNOKEHO
110 MEHbIlIeH Mepe YaCTUYHO NapauleJbHbIM U AUCTAHLHPOBAHHBIM OT BTOPOTO OUepTaHUs
pexyiero mpodus.

7. Homnorto mo m. 1, comepkainee JBa KOMILUIEKTAa BCTABHBIX 3yObeB INAPOLIKH, MPUYEM



KZl)KI[beI KOMIIJIEKT BCTAaBHBIX 3y6beB mapomKuu COACPKUT MHOKECTBO BCTABHBIX 3y6beB
LIAPOLIKH, PACIIOJIOKEHHBIX BIIOJIb HAIMPABJIEHUS OT OCH KOpIyca AO0JOTA, PACCTOSHUS MEXKIY
OJJHUM W3 OYEepPTaHMN PEXYLIero npoduis ABYX KOMILJIEKTOB BCTaBHBIX 3yObeB INAPOIIKH H
OCBIO KOpITyCa JOJIOTa U MEXIY IPYTUM M3 OUePTaHHH PeXyInero npoduis IByX KOMIUIEKTOB
BCTAaBHBIX 3yObEB MAPOIIKH U OCBIO KOPITYCa 0JIOTa OTJIUYAROTCSI.

8. Jonorto mo m. 7, B KOTOPOM O4YepPTaHUE PEXYyINero mnpoduisi OAHOrO M3 IBYX
KOMIUIEKTOB BCTaBHBIX 3yObeB MIAPOLIKH PacrojioxkeHo Ha 0,5~2 MM pajblie OT OCH KOpIyca
J0JIOTA, YeM OYepTaHHE PEKyInero mpoduis APYroro U3 ABYX KOMILUIEKTOB BCTABHBIX 3yObeB
LIAPOLIKU.

9. lonoto mo m. 1, B KOTOPOM BTOPOE OYEPTAHHE PEKYIIETO MPO(HUIs PaCHONOKEHO
Ha 0,2~2 MM Jajblie OT OCH KOpIyca A0JI0Ta, YeM MepBOe OYepTaHUE PEKYIIEero Mpogus.

10. Honoro no 1. 1, B KOTOPOM paguychl ABMXKEHUSI IO OKPYKHOCTH BCEX HETIOABHIKHBIX
PEXKYLINX 3JIEMEHTOB Ha JIOMACTH OTJIMYAKOTCS APYT OT IPYyTa, U TPACKTOPUU PE3aHUS PEXKYILINX
3JIEMEHTOB OTJIMYAIOTCS APYT OT Apyra.

11. Homoro mo m. 1, B KOTOPOM LEHTpaJbHAs JIMHUS BCTaBHBIX 3YObEB IIAPOIIKH,
BBICTYINAKOIINUX IO OKPYXHOCTU MNEPUMETpa BAOJIb KOpPIIyCa OOJIOTA, B caMoOll HIKHEW TOYKe
TPACKTOPHUU PE3aHUA MNEPCKPHIBACT WM MNOAXOOAUT K LIeHTpaJIbHOfI JJMHUNU HENIOABHUXXHBIX
PEXYILIUX 3JIEMEHTOB HA JIONMACTH, BBICTYMAIOIMUX MO OKPYKHOCTH IepUMETpa BIOJb KOpIyca
JI0JI0TA.

12. Honoto no 1. 1, B KOTOpOM,

KOJIMYECTBO JIOMACTEeH cocTaBisieT 2-6;

KOJINYECTBO KOHUYECKUX LIAPOLIEK COCTaBIsAET 2-4; U

KOJIMYE€CTBO KOHMYECKUX LIAPOLIEK MEHbIIE UM PABHO KOJIUYECTBY JIONACTEN.

13. lonoro mo . 1, B kKoTOpOM,

BCTaBHbIE 3yObsl IMIAPOIIKH SIBJISIFOTCS BCTABHBIMH 3YObsIMM M3 LEMEHTUPOBAHHOTO
KapOuIa WK PEKYIIUMH 3JIEMEHTAMH U3 CMEIIAaHHOTO LIEMEHTHPOBAaHHOTO kKapbuna u PDC; u

HEMOABMIKHBIE PEXKYHUE ISJIEMEHTBI ABJIAIOTCA MOJUKPHUCTAIIMYCCKUMHA aJIMa3HbIMU
pesLamu.

ITo noBepenHocTn
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