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(57) /lmHHbIE TOHHENM MHOTOKMJIOMETPOBOH MPOTSKEHHOCTBIO 1O BCEH BEPOATHOCTH OyTyT MPOXOTHTH

4yepe3 pasHbIC TI€OJIOTHUCCKUE YCJIOBHUS, YTO MOXET BbI3BaTh mpoOneMbl. OOBIUHBIC CIIOCOOBI
MIPEAYyCMaTpPUBAIOT OTOOP MPOO TEONIOTHYECKOTO CTPOEHHS BIOJb IPEATaraéMod HpPOTSKEHHOCTH
TOHHEJSI ¥ 9KCTPAIIOIMPOBaHNE HAa OCHOBAHMHM 3THX Npo0. Llenpio HacTosmero n300peTeHnst SBIseTCs
NPEO/IOJICHNE HENOCTAaTKOB HW3BECTHOTO YPOBHSI TEXHUKH CIEAYIOIMM oOpa3oMm: OypeHHe NepBoii
ckBaxuHHI (10) BIOJB IEPBOTO MPEABAPUTEIHHO OMPEICICHHOTO MyTH, IPUYEM MepBasi CKBaKHHA UMEET
JUIMHY TI0 MeHbIIeH mMepe 25 M; OypeHHe MHOKECTBA BTOPHIX CKBaHMH (20) BIOJIb COOTBETCTBYIOLIUX
BTOPBIX MPEABAPUTEIILHO OIPEACIICHHBIX HyTeﬁ, Ka)KZlbIﬁ N3 KOTOPBIX ABJIACTCA, IO CYUICCTBY,
MapaJuIeIbHBIM IIEPBOMY IIPEIBAPUTEIBHO OIPENEICHHOMY IyTH, Ui O0Opa3oBaHMs, IO CYIIECTBY,
MIPU3MOBUIHON 00JIaCTH MEXIy HHMH; U BBIEMKa Marepuasa B, 10 CYIIECTBY, IIPH3MOBHIHON 00IacTH
Juisl 00pa3oBaHus TOHHENs. TakuM MyTeM JaHHBIC, TOJIy4YeHHbIC IpH OypeHuH nepBoi ckBaxxuHbl (10)
W MHOXKECTBA BTOPBIX CKBaXHH (20), MOTYT 3alMCHIBATHCS W MCIIONB30BATHCS LIS WH(POPMUPOBAHUS
MaIIMHNACTOB O THIAX Marepuala, dyepe3 KOTOpBI OHU OyIyT NMpPOM3BOIAWTH BBIEMKY. TakuM oOpazom,
nepe]] HayaJioM BBIEMKH MOXKHO IOJIYYUTh 00Jiee TOJIHOE MPEJCTaBICHUE O HU)KEJIKAIEH T'e0I0THH.
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CIIOCOBb 1 CUCTEMA CTPOUTEJIBCTBA INIOA3EMHOI'O TOHHEJIA

Omnucanue

[0001] Hacrositee m3o0peTeHne OTHOCUTCSI B 00IIeM K Crocoby U CHCTEME CTPOHUTENIbCTBA
NOA3CMHOI0 TOHHEJII U HUMECT KOHKPETHYIO, XOTs HE HCKIIHOYHUTCIIbHYIO, MPAKTUYCCKYHO

LHEHHOCTb B CTPOUTECIILCTBE TOHHEJIeH MHOFOKHHOMeTpOBOﬁ MNPOTSA?KEHHOCTDBIO.

[0002] B momosiHeHHE K CTOMMOCTH M CKOPOCTH OCHOBHBIE MPOOJIEMBI MIPH CTPOUTEILCTBE
TOHHEJNs1 OOYCJIOBJIEHbI T'€O0JIOTHYECKHMH YCIOBHSMH, KOTOpPbIE MOTYT BCTPETUTBHCS. B
OTHOCHTEJIbHO KOPOTKMX TOHHENAX TIEOJIOTMYECKUe YCJIOBHS MOIYT OBITh JOBOJIBHO
NOCTOSIHHBIMH M JISTKUMH Ui IulaHupoBaHus.  OAHAaKO  JUIMHHbIE — TOHHEJH
MHOTOKHJIOMETPOBOH MPOTSKEHHOCTBIO IO BCEH BEPOSATHOCTH OyAyT IMPOXOOUTH dYepes
pasHble TeOJOTMYECKHE YCJIOBHS, BBI3bIBAIOIINE 3HAYMTENIbHBIE W JaKe IOTEHLHAIBHO
karactpodudeckue mnpoOneMel. B umeampHOM cCilyyae CTPOUTENBCTBO TOHHENS OyneT
OCYILECTBIISATHCSI B ONArONPHATHBIX W/MJIM MOCTOSIHHBIX T'€OJIOTMYECKUX YCJIOBHSIX Ha BCEH
ero mmuHe. OpHako OOBIMHBIE CIOCOOBI MPEAYCMATPUBAKOT MPOCTO OTOOpP Tpod
re0JIOTUYECKOTO CTPOEHUsS] BJIOJb MpelaraéMoil MPOTSHKEHHOCTH TOHHENs CBepxy (rne

BO3MOYKHO) U 9KCTPATOIMPOBAHUE HA OCHOBAHUH STUX MPOO.

[0003] M3BecTHbI TOHHeNenpoxomueckwe Mmamuuabl (TBM), conmepskamue  OONBIION
METAJUIMYECKUN LMJIMHAPUYECKUH IIUT, CIepeaud KOTOPOrO HAXOAMTCS BpALLAKOIIUNCA
PEKYLIMA IUCK, M COAep)Kallne Kamepy, KyJda IOMEINAeTcsl H3BJICYEHHbIH TPyHT (U
HeoOsI3aTeNIbHO CMELIMBAETCSl CO IIJIAMOM, MOJUICKAIUM OTHEJICHUIO, B 3aBHCHMOCTU OT
TUIIA TEOJIOTHYECKUX/TPYHTOBBIX ycioBwii). C3amu 3TOH KaMepbl PacHoOJIOXKEH KOMIUIEKT
TUIPABINYECKUX JOMKPATOB, KOTOpBbIE HUCMONB3YKOTCS AJs mnpoTtainkusanus TBM Bnepen
OTHOCUTENIbHO OETOHHOH CTEeHbI TOHHENs c3anu. CTeHa TOHHENs YCTAHABJIMBAETCS B BHJIE
cerMeHToB no Mepe nepemeunienus TBM snepen. Ilocne Toro kak TBM npoussena BbIEMKY
Ha JUIMHY CETMEHTa, OHAa OCTAHABJIMBAETCS, W NPU MOMOLIU 3PEKTOpa COOPYX AT HOBOE
KOJIBLIO TOHHEJISl C HCIIOJIb30BAHHEM COOPHBIX JKeJIe300€TOHHBIX cerMeHToB. C3amu mura
BHYTPH 3aKOHYEHHOW 4YacTH TOHHEN MOTYT HAaXOOUTbCS JOIOJHHUTENIbHBIE paboune
MEXaHU3MBbI, KOTOpbIE OOBIYHO CUHUTAIOTCS YacCThIO cuCTeMbl TBM: 1JIsl ynajeHus: rpsisu,

IIJIAMOTIPOBO/IBL, €CIIH MPUMEHUMO, TUCTIETYEPCKUE, PETbChI ISl TPAHCTIOPTUPOBKU COOPHBIX
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cerMeHTOB U T. A. OnHako TBM uMmeroT pasnuyHble HEOCTaTKH, BKJIOYasl CTAPT-CTOIMHBIN
XapakTep MX NPOXOAKH TOHHENEeW M TO, 4To ogHa TBM He MOXeT Jerko mepexonuTb C
OIHOTO THIIA TIOPOABI/TPYyHTA Ha APYroi (OCOOEHHO B CiTydae CJIOEB CHJIbHO TPEIIMHOBATOMN U

CKOJIOTOH MOPOIBI).

[0004] Kpome ToOro, B TOpHOH, He(]TErasoBoil M CTPOUTENBPHONW MPOMBIIIIEHHOCTSIX
UCTIONB3YIOTCS Pa3IMUHbIe TEXHOJOTMH HampasieHHoro Oypenus. Hanpumep, 1t nmpokiagku
TpyO U T. 1. UCTIONB3YETCS TOPU3OHTAIbHOE HarpasieHHoe Oypenue (HDD). HDD no3sosnsier
OypUTb TOCTATOYHO TOYHBIE CKBAKUHBI JUIMHON JIMIIB 10 NMPpHOIM3uTeNnbHO 800 M tuameTpoM
muuae 100-1200 MM. AnbTepHaTHBHO B He(TEra3oBOi IMPOMBIIUIEHHOCTH HCIIONb3YeTCs

HarpasJieHHOe OypeHue, Mo3BoJsitoIee OypuTh HAMHOTO OoJee NTTMHHbIE CKBAYKHHBI.

[0005] Llenbto HACTOSIIIETrO M300pPETEHUs SIBJIETCS MPEOJOJCHUE HETOCTATKOB H3BECTHOTO
YPOBHSI TEXHUKH Iy TEM MPEIOCTABIEHUS] CUCTEMbBI U CIIOCO0a, onrcaHHbIX Hike. HacTosiiee
U300peTeHre MOXKET HCIOJb30BAaThCSl MPU CTPOUTENILCTBE HOBBIX TOHHENEH, a Takke B

NPOLIECCE PACIIUPEHUS 1/MITH 3aMEHBI KPETH W/ HIIH PEMOHTA CY IECTBYOLIMX TOHHEEH.

[0006] B coOTBETCTBUU C MEPBBIM ACMIEKTOM HACTOSILIETO M300PETeHUs PEIaraeTcsi Crocoo
CTPOUTENBCTBA TIOA3EMHOrO TOHHENS, IPUYEeM CHOCO0 BKIIIOYAET CJEAYIOIINE OTAllbl:
OypeHue mepBOil CKBaKMHBI BIOJIb MEPBOrO MPEABAPUTENILHO OMPEAEIEHHOrO MyTH 4Yepe3
HIKEJEKAIY 0 Te0JIOTHIO, IPUYEM NepBasi CKBAKUHA UMEET JUIMHY IO MeHbLuel mepe 25 M,
OypeHHe MHOXKECTBA BTOPBIX CKBA)XKUH BIOJb COOTBETCTBYIOIIUX BTOPBIX MPEABAPUTEIHHO
ONpeneNieHHbIX MyTeld d4epe3  HIDKENeXalyI0 TeOJIOTHI0, TMpUYeM  KaXAbld U3
COOTBETCTBYIOIIUX BTOPBIX NPEABAPUTENBHO ONpPEAENeHHBIX MyTel SBJAETCS MO CYLIECTBY
NapajulebHBIM TIEPBOMY IIPEIABAPUTENBHO OINPENeNeHHOMY IIyTH, Al OOpa3soBaHUs IO
CYyLIECTBY MPU3MOBHIAHON OOJACTH MEXIYy HHUMH, M BbIEeMKAa MaTepuana B MO CYLIECTBY

NPU3MOBHUIHOM 00J1aCTH 17151 00pa30BaHUS TOHHEJIS.

[0007] TakuMm TyTeM AaHHBbIE, IOJIYYCHHbIC MPH OyPEHUH MEPBOH CKBAKUHBI U MHOJKECTBA
BTOPBIX CKB&XXMH, MOTYT 3alUCBIBATBCS UM HCIHOJB30BATHCA UIi  MH(POPMHPOBAHUS
MAIIMHUCTOB O THIIAX MaTepHhalia, depe3 KOTOPbIi OHM OyAyT MPOM3BOAUTH BbIEMKY. Takum
o0pa3oM, mepen Ha4dajJOM BBIEMKH MOXKHO MOJYyYUTh OOJiee MOJHOE IPEACTaBIECHHE O

HUKeJeKallel reQJIOrnm.

[0008] bypeHne MOKeT BKJIIOUATh HampasieHHoe Oypenue, Hampumep HDD, nmm Buzel

HaIpaBJIEHHOTO Oy PeHUs], NCIOJIb3yeMble B He(pTera30Boil MPOMBILIIIEHHOCTH.
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[0009] Onepanumu OypeHUst MOTYT BBITIOJHSTHCS U3 MPEABAPUTEIFHO MOCTPOSHHOTO BXONA B
TOHHEJIb W/WIM BBIXOJAa U3 HEro, NPOMEXKYTOYHO PACIOJIOKEHHOW IMaXThl W/WIH C

MOBEPXHOCTH.

[0010] Kaxxnasi ckBakMHA W3 MEPBOIH CKBaKUHBI F/UJIM MHOKECTBA BTOPBIX CKBAKHH MOXKET
BKJIFOYATh CKBAKUHY W/WIN IIAXTY, KOTOPAs SIBJISETCS IO CYIIECTBY KPYTIJIOH B MOMEPEUYHOM
CeUeHNH U HMEeT [UIMHY, KOTOpas Ha MOPSAOK BEJWYHMHBI OOJbIIE, 4YeM €€ IHaMeTp.
Hanpumep, kaxkpas ckBaxkuHa MoxkeT uMeTb auamerp 100-1200 mm; kakpash CKBaXKHMHA
MO>KET UMETh JUIMHY 10 MEHbLIEH Mepe 25 M, 1o MeHbLueld Mepe 50 M, mo menbuien mepe 100

M, 110 MeHbIeit mepe 200 M mnu Gosnee.

[0011] Crioco6 MOXxeT BKIIIOYATh ONpENeeHHe MEePBOro MPEABAPUTETHHO OINpeneIeHHOrO
nyTd (M HeoOsi3aTeNbHO BTOPBIX MPEIBAPUTENILHO OIpPENENIEHHbIX IMyTel), OMHAKO 3TO

CJIEOYET BBIIIOJIHATD O6H_IerI/IHHTbIMI/I CIoco0aMHu.

[0012] ITo cymecTBy mpu3MOBHAHAs OOJacTh MOXKET ObITh OOpasoBaHa CaMOCTOSITEIBHO
MHOJKECTBOM BTOPBIX CKBOKUH MM MOXET ObIThb 00pa3oBaHa COBMECTHO KOMOWHAIMeH
MHOJKECTBA BTOPBIX CKBa)XMH W MNEpBON CKBakuHON. Hampumep, nepsas CKBakMHAa B
KOM6I/IHaLII/II/I C JOBYMA BTOpPbIMU CKBaXHMHAMU MOTYT O6p&30BbIBaTb TPEYTroJIbHY O
NPU3MOBHIHYI0 00nacTb. B kadyecTBe Apyroro mpumepa, TPU BTOPbIE CKBAXKHHBI MOTYT
CaMOCTOSITEJIbHO O0O0pa30BbIBATh TPEYTOJIbHYIO MPHU3MOBUAHYIO 00JacTh, MpPUYEM IepBas
CKBAJKHMHA PACIIOJIOKEHA BHYTPHU TPEYTOJIbLHON MPU3MOBUIHON 00JIACTH, aIbTEPHATUBHO TPHU
BTOpbIE CKBXMHbI BMECTE€ C TMEPBOH CKBAXXHMHOH MOIYyT OOpa3OBbIBATH KyOOBHAHYIO
(KBaZpaTHYIO TPU3MOBHJAHYIO) 00OJNacTb MPU  COOTBETCTBYIOLIEM  PACHOJIOXKECHHUU

OTHOCHUTEJIBHO JPYT JIpyTra.

[0013] [Tpm3smoBuaHAs OOMACTh MOXKET HMCKPHUBISATHCS, TO €CTh O0JAacTb MOXKET HMETh
MOTIEPEUHOE CEUeHNE FeOMEeTPpHUECKOH (OpMBI (HampuMep, TPEYroJibHOE, KBAAPATHOE U T. [I.),
MPaBHJILHOW WJITM WHOM, MO BCell CBOeH JuinHe (M 3Ta reomMeTpudeckas ¢popma U pasmep 3TOH
(opMBI MOTYT OBITH TIOCTOSIHHBIMH I10 BCEH €€ JUIMHE), OAHAKO IMyTh, HA KOTOPOM OCHOBaHA

00J1aCTh, MOJKET HE OBITh MPSIMOI TMHUEH, a MOKET OBbITh KPUBOH JIMHHUEH.

[0014] IlepBasi CKBa>KMHA MOKET MPEACTABISATH COOOW OAMHOYHYIO MEPBYIO CKBAXKUHY WU
MHOKECTBO TMEPBBIX CKBaXXWUH (HAmpuMep, JBe WJIM TPHU TMepBble CKBaKuHbI). [lepas

CKBUKMHA MOJKET TIPEACTAaBIATh COOOW HAMpPaBJISIOMYK) CKBOKUHY. Hampasisrorast
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CKBAXMHA MOXKET OTCTOSITh OT MEPUMETPa NMPU3MOBUAHON 0o0xacTy, OyaydH pacroiIoKeHHON

BO BHYTPEHHEH 4aCTH NMPU3MOBUAHON 00yacTu.

[0015] [lanHble, mONy4YeHHBIE [JIsi TEPBOM CKBAXKUHBI, MOIYT OBITb COOpaHbl IS

OTIpENeNIEHNs] MaTepraa, Yepe3 KOTOPBIH BBIOJHEHO OypeHue.

[0016] MHO»XeCTBO BTOPBIX CKBAXKHUH MOTYT OOpa30BBIBaTH MPO(UIL TOHHENS, TO €CThb

MHO>KE€CTBO BTOPBIX ITyTEH MOTYT NPOXOAUTH BIOJIb CTEH NPEAJIaraéMoro TOHHEIS.

[0017] ITonepeuHoe ceueHue TOHHENS MOXET OBbITh KPYIJIBIM, OZHAKO BO3MOXKHBI U APYTHUE
NONepeyHble  CEeUeHMs, Takhue Kak MpsIMOYToJIbHOE, TONYKpPYyIJioe, AyrooOpasHoe,
IUIOCKOOHHOE U T. A. Kpyrible min KpUBOJIUHENHBIE CTEHbI MOIYT YJIYULIUTh YCTOMYUBOCTD
KOHCTPYKLMH TOHHENs, OOpa3OBaHHOM TakuM 0Opa3oM, OJHAKO, €CJIM 3TO CUHUTAETCS
HEHY KHBIM (HampuMep, UCXOAs M3 IAaHHBIX, MOJYYEHHbIX U3 TEPBOH CKBa’KUHBI/BTOPBIX
CKB&)XHUH), AJIsi 0OecreueHus JIETKOro NepeMeIleHus JiroaelH, o0OpyIOBaHus Al BBIEMKH U

TeJIe)KEK JUIS IEPEBO3KH BBIHYTOIO IPYHTa MOXKET OBITh BHIOPAH IIOCKUIT MO

[0018] IepBasi CkBaxKMHA W/WIK BTOPbIE CKBaKHUHBI MOTYT OBITb YKPEIUICHBI, HAMpHUMeEp,
(HampuMep, KEPTBEHHOW) TpyOOH wmnM Kpenbio. TakuM MyTeM MOXeT ObITh 3allMIIeHA
LIEJIOCTHOCTh Ka)KION CKBaKUHBI. [IepBYIO CKBa)KMHY MOTYT YKPEIUISITh JO/TIOCIE TOrO, Kak
HAa4YHYT W/WUK 3aBepiuaT OypeHre MHOXKECTBA BTOPbIX CKBAKUH. AHAJIOTHYHBIM 00pa3oMm, 1o
MEHbIIEH Mepe OIHY M3 BTOPbIX CKBO)KUH MOTYT YKPEIUIATh AO/TIOCNE TOrO, Kak HAYHYT
w/vnu 3aBepaT OypeHue nmepBoil CKBaXKUHbI. Kpernb MOKeT MpencTaBisiTh COOOM Kpernb BCei
CKB)KUHBI WJIM JIMIIb YaCTU CKBaXXHHbI. Kpernb 1000 CKBaKMHBI MOKET ObITh yJajieHa Win

HaCTUYHO yadaJi€Ha 1O BbICMKH.

[0019] Bce wnm HEKOTOpbIE W3 MEPBOH CKBAKWUHBI W BTOPBIX CKBAXHH MOTYT OBITH
npoOypeHbl OJHOBPEMEHHO, WIIN KaXkaasi CKBAKWHA MOXKET ObITh MpOOypeHa OTAEIbHO. JTO
MOXeT OBITh OCOOEHHO BaKHBIM INpH OYypPEHHUH dYepe3 IMECOK/TPYHT, KOTAa LEeNOCTHOCTh

KZl)I(I[OfI CKBAKUHBI MIOABEPracTCsA PUCKY.

[0020] BelemMKky MaTepuana B IO CYIIECTBY NPU3MOBHAHOW OONAacCTH Aisi OOpa3sOBaHHUS
TOHHEJIA MOTYT BBIIIOJIHSTh 3 TOHHEJIEIPOXOAYECKOTrO LINTA, MpUYEM
TOHHEJIENPOXOAUYECKUIN LIUT COAEPKUT Ha CBOEH MepenHell KPOMKE MHOXKECTBO 30HJIOB,
MPUYEM KaKIbIA 30HJ U3 MHOXKECTBA 30HAOB BBIPOBHEH B OJIHY JIMHUIO C COOTBETCTBYIOILEH

CKBa)KMHOM U3 HepBOfI CKBAKMHBI U MHOXKECTBA BTOPBIX CKBAXKHWH.
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[0021] ®@opma mHTa COOTBETCTBYET MPOQIIIIO TOHHENSA, TO €CTh MONEPEYHOMY CEUEHHIO
oOmacTy, mojuiexaeil BeleMKe. 30HABI MOTYT UMETh TaKOH pa3Mep, YTOObI MOAXOAUTD MOJ
NEPBYIO CKBOXMHY W/HMJIM BTOPblE CKBA)XKMHBL, B HYAaCTHOCTH, 30HIbI MOTYT HMETb TaKOH
paszmep, 4TOOBI JOIyCKAJIOCh HEKOTOPOE OTKJIOHEHHE PACTIONIOKEHUSI KaKAOTO 30HAA OT €ro

MpeIBaPUTENILHO ONPEAEIEHHOro My Ty, Hanpumep, 10 50 cm, B yacTHOCTH, 10 30 cMm.

[0022] Ha yuacTkax, rie MpOU3OLLIO OTKJIOHEHHE 3a Mpenelibl OIMyCKa, MOTYT BPEMEHHO
OTBOIUTH Ha3an/yOoupaTh COOTBETCTBYIOIIMN 30HJ (O MOMEHTa, KOTrJja €ro MOXHO Oyner
MOBTOPHO UCIIOJIb30BaTh) U MPOU3BOIUTH BBIEMKY aJbTEPHATUBHBIMU CPEACTBAMU (HANpUMep,
YCTAHOBJIEHHBIMH HAa CTpeJieé PEeXyIIUMHU TOJIOBKAMHM, HCIIOJNB3YEMBIMH B IPOXOAYECKUX

KoMOaiiHax).

[0023] 3oHabl MOTYT OBITH OCHAIIEHbI (HEOOS3aTENIbHO CBHEMHBIMH) HHCTPYMEHTaMH,
MO3BOJIIFOIUMH UM TPOU3BOANTDH BBIEMKY M3 TIEPBOI CKBaXKHHbBI U/UJIM BTOPBIX CKBAXKUH. B
YaCTHOCTH, Ui MCIIOJIb30BAHHUS C Pa3sHbIMU MaTepuajaMd MOIYT NPUMEHAThb PA3JUYHBbIE
WHCTPYMEHTBI, HalpuUMep, MAUCKOBBbIE pE3Lbl, LWIMHAPUYECKHUE WJIM KOHUYECKUE
Bpawaromuecs: (Gppespl, LemHble MUIbl ¢ 3yObsSMH, TOAXONIIIMMHU JJIsl BbIpaOaThIBAEMOTO
Marepuala, BoAa MOJ BBICOKUM JaBJICHHEM, HOXH CTPyra U TMAPABIHMYECKHE MPOOOHUKH,
KOTOpbIE MOTYT MPHUKJIAABIBATE OIPOMHOE JaBJIEHHE, HATIPABIEHHOE HAIJIEKAIIUM 00pa3om
KaK IO OKPYJKHOCTH TOHHEJN, TaK W BHYTPb, [JIsl JAOMNOJHUTEIBHOTO Pa3PbIXJICHUS U

pa3npobyeHust MaTepuaa, MOAJIEKAIIEro YIAICHHIO.

[0024] 3oHabl MOTYT OBITH BBINIOJHEHBI C BO3MOXKHOCTBIO OTBENEHHUsS Ha3ad, 4TOObI HX
MOKHO ObUIO yOWpaTh WJIM MOXKHO OBLUIO OCYINECTBISITh 3aMEHy HWHCTPYMEHTOB 0e3

HeO6XOI[I/IMOCTI/I B ICPEMEIICHUHU LINUTA.

[0025] B oTHOWIEHNH MSITKOTO W/WJIM PBIXJIOrO MaTepHaja, MOAJIEKALIEr0 BBIEMKE, MOYKHO
UCTIOIb30BaTh TEXHOJIOTHH, OCHOBaHHbIE Ha OOpymeHuun/ooBane. Jys 3Toro tuma padboT 1o

MEPE NPOABHUMKEHUA IIUTA 30HAbI OCHAIIAKOT HOXKaMHU CTpyTa.

[0026] TTo Mepe MpOABUKEHUS LIUTA IS MOCTOSIHHOTO CKAHMPOBAHUSI BHOBb 0Opa30BaHHOU
HapY>KHOW MOBEPXHOCTH OOHAXKEHHsI BBIEMKH MOTYT HCIIOJB30BAaTh MATPUYHBIA Jlasep A
obecriedeHns1 TOro, 4ToObl HUKAKOH MarepHaj, KOTOpbId OyAeT 3aTpyAHSATh MPOIBUKCHHE
IIATa WM TPErsITCTBOBaTb €My, He ObUl OCTaBJIE€H BBICTYMAKOUINM B TOHHENIb U3
nepudepuitHoi cTeHsl. B Mecrax, rae W3BIEUEHHBIH TPYHT IOKPBIBAET YYACTKH BHOBB

00pa30BaHHOI MOBEPXHOCTH OOHAKEHUS] TOHHEJIS, MOTY T TAK)XKe HCIIONIb30BATh reopaaap.



WO 2020/193960 6 PCT/GB2020/050756

[0027] Cioco® MOKET [OMOJHUTENBHO BKIIKOYATh YIAJIEHHE TAaKUX YYaCTKOB IPH HX
OOHapy’>KeHHM, HampuMep, C HCIONb30BaHHEM pobora-maHumyssaTopa  (poboToB-
MaHHUITYJIITOPOB), Ha KOTOPOM (KOTOPBIX) YCTAHOBJIEHBI ITHEBMATHYECKUH OypHIIbHBIN

MOJIOTOK MJIM CbEMHAsI PEKy11asi TOJIOBKA UJIN APYTON NOAXOAAIMNA HHCTPYMEHT.

[0028] TexHONOTHIO HamNpaBJIEHHOrO OypeHHst MOTYyT KOMOWHHpPOBaTb C TEXHOJIOTHEH,
OCHOBAHHOW Ha NMPUMEHEHUH IINTA, TAKUM 00pa3oMm, 4TO OypeHHe OCYINECTBISIOT INepen
KQKIbIM 30HIOM Ha LIUTE, T€M CaMbIM IIO3BOJIA LIUTY MPOJABUIaTbCA OO 3aBEPLICHUS

OypeHusi.

[0029] IITuT MOXeT MUMeTh HAKJIOHHYIO TEPEIHIOI0 KPOMKY, yYIroJ KOTOPOH MOXKET OBITh
BbIOpaH OOIIETIPUHATBIMU CHOCODaMH, HCXOAsl W3 XapakTepa Marepuaia, MOJJIeKaIlero
BbleMKe. B 4acTHOCTH, HAKJIOHHAs MepeHss KPOMKA HAKJIOHEHA BBEPX U B CTOPOHY TOHHES,

MOJJIEKALIETO BbIEMKE.
[0030] TuT MOXeT NPOTaJKHUBATHCS THAPABINYECKUMU [IIUHAPAMU.

[0031] [ITuT MOKET MPEACTaBJSITb COOOM KAaHATHO-CKPEMEepPHBIA INUT, M CHOCO0 MOXKeT
JONOJIHUTEIBHO BKIIOUATh IMPOTSTHBAHHWE KAHATHO-CKPENEPHOrO IMUTA Yepe3 MaTepHall.
KaHaTHO-CKpenepHblii IMUT MOXET OBbITh COYETAHHEM TOHHEJENPOXOAYECKOro INHTa U
TEXHOJIOTUH KaHATHO-CKPETEPHOTO SKCKaBaTtopa. KaHAaTHO-CKpemnepHbIH 5KCKaBaTOp MOKET
COZep:KaTh KOBII KaHATHO-CKPEMEPHOTO SKCKABaTOPA, MOJBELICHHbIH HA CTpele, 4TOObI OH
MOT yCTaHABJIMBATHCS B MOJOKEHHUE CTPENION. JIJ1st BOJIOYEHHS KOBIIA U TEM CaMbIM Y€PIIaHUS
MarepHuaa, IMOIJIEKAIIEero BbIEMKE, B KOBII HCIOJB3YIOT KaHAThY/Tpoch/uenu (OOBIMHO
ynpasisiemble JieOenkamu). KaHaTHO-CKpemepHBIH IMUT aHAJOTHYHBIM OOpa3oM BOJIOYAT
KaHATaMU, YIIPaBJIIEMbIMU JieOenkaMu (KOTopbie OyayT MPOXOIUTh Yepe3 MEPBYI0 CKBAKUHY
WM BTOPbIE CKBaJKHHBI), HO YCTaHABIMBAIOIIAs B TOJOXEHUE CTpena He Tpedyercs,
MIOCKOJIbKY KaHATHO-CKPETIEPHBIN IIUT PACIIONIOKEH B TOHHENIE U B YCTAHOBKE B TOJIOKCHUE

HET HEOOXOAUMOCTH.

[0032] KaHaTHO-CKpenepHbI IHT MOXKET OBbITh MPOTSHYT 4Yepe3 MaTephall MHOXKXECTBOM
KaHATOB, IPUYEM KAKIbII KaHAT U3 MHOXKECTBA KAHATOB NMPOXOAUT Yepe3 COOTBETCTBY OO

CKBAKHMHY U3 HepBOfI CKBAKMHBI U MHOXKECTBA BTOPBIX CKBAXKHH.

[0033] biaromapsi 3TOMy NpPOABHKEHHE IIUTA MOKET OBITh HANEKHBIM U HEMPEPHIBHBIM.

Kaxkmpiii kaHaT MOXxeT OBITh TMPUKPEIUIEH K COOTBETCTBYHOIEMY 30HNYy. Jlebenka wiu
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J'Ie6eI[KI/I MOTYyT HeﬁCTBOBaTb Ha COOTBGTCTBYI-OH_II/Iﬁ KaHAaT M3 MHOXKECTBAa KaHATOB HJIM Ha
HECKOJIbKO KaHATOB U3 MHOKCCTBA KAHATOB IJIS MPOTATUBAHUA IUTA BIICPCA. .He6e):u<1/1 MOTYT

OBITH IIPEYyCMOTPEHBI HA POTUBOMOJIOKHOM KOHIIE (HAIPUMED, OTKPBITOM KOHILIE) CKBaYKHH.

[0034] Kaxnaplii KaHAT W3 MHOXKECTBA KAHATOB MOXKET MPOXOIUTH BHHU3 YEpPe3 CBOKO
COOTBETCTBYIOIIYIO CKBAXKMHY M3 NEPBOM CKBAXXUHbI U MHOXECTBA BTOPBIX CKBAXKHUH K
KAQHATHOM BO3BPATHOHN KapeTKe, 3aKPEIUIEHHOW BHYTPH CKBAXXHHBI, U IMPOXOIUT OOpaTHO

BBEPX UepPe3 COOTBETCTBYIOUIYH) CKBAKUHY K KAHATHO-CKPEIIEPHOMY LIUTY.

[0035] Takum myTem je0enKku MOTYT ObITh MPeNLyCMOTPEHBI C3a11 WIIM BHYTPH LIIUTA U MOTYT

obecnieunBath padOTy LIUTA O 3aBEPLICHHS KAKION CKBAXKHHBIL.

[0036] KanaTtHass BO3BpaTHasi KapeTka MOXET COIepKaTb 3aKUMHYK  CHCTEMY,
3aLETUIIOINYIOCS 38 CTeHKH CKBXKHMH, B KOTOPBIE OHA IOMEIIEeHA. 3a)KUMHAs CHCTEMa MOJKET
ObITh BBITIOJIHEHA C BO3MOXKHOCTBHIO JUCTAHLMOHHOTO YIIPABJIEHHUS Ui 3alEIUICHUs] U
pacueruieHust o KOMaHAe ¢ TeM, 4YTOObI PH HEOOXOAMMOCTH €€ MOKHO ObLIO MEPEeMECTHTD B

HOBOC MECTO.

[0037] M3BnedeHHbII TPYHT MOTYT HEMNPEPBhIBHO VYIAlATh, HAMpUMep IMpH TMOMOIIU
MEXaHU4YeCKOr0 93KCKaBaToOpa, Ha 3arpy304HO-pasrpy304Hbli MexaHu3M. OnHako B
NPEANOYTUTENbHBIX ~ BapUAHTAX OCYLIECTBICHHUS IIHT UMEeT Takyr QopMmy, dUTO
nepeMeleHre INUTa BIepes uepe3 MPOPBIThI TOHHENb MMOJAHUMAeT U3BJIEUEHHBIH TPYHT U3
MEeCTa BBIEMKH Ha 3arpy304HO-pasrpy30uHbIi MexaHW3M. B dacTHOCTH, nelcTBHE IO
NOABEMY H3BJIEUEHHOTO TIPyHTa MOAOOHO nAeHcTBHIO Oysbro3epa WM KOBIIA KaHATHO-

CKPECIICPHOI0 SKCKaBaTopa.

[0038] M3BnedeHHbIH MPYHT YAAISIOT U3 MUTA OOMIENPUHSATHIME CIIOCOOAMHU; €ro MepeqaroT
Ha3ax TyJa, rie JHO TOHHEJs] CIOCOOHO MPUHUMATH TSDKENYHO TEXHUKY. TspKenash TEXHUKA
MOJKET BKJIFOYATh aBTOHOMHbBIE 3JIEKTPUYECKHE WM PadoTaroIue Ha BOIOPOIHOM TOIUIHBE
MEPEeBO30YHBIE TPAHCIIOPTHBIE CPENCTBA, HE BBIACISIOMKE OTPa0OTABIIUX Ta30B. JTH
TPAHCTIOPTHBIE CPEICTBA MOTYT JOCTABJISITH Ha yYaCTOK MPOWM3BONCTBA pabOT MaTepHalIbl,
HarpuMmep C60prIe CCIMCHTBI KPE€IH, €CJIUW TaKOBBIC MHCIIOJB3YHOT, a TaKXE YBO3UTH
U3BJICUEHHBIN TPYHT. TpaHCHOpTHBIE CpeACcTBa MOTYT OBITH BBIIIOJHEHBI C BO3MOXXHOCTBIO
ABTOMAaTHYECKOI'O BO3Bpalll€HUA B IMYHKT 3ampaBKu IIpU HGO6XOI[I/IMOCTI/I nepen

BO300HOBJICHHEM PabOTHI.
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[0039] Camble HM)XHUE CKBa)XKMHBI (HampuMep, MPOXOASIIUE BIOJb JHA TOHHEINS) MOTYT
OYMINATh 32 TOYKOH, I/I€ M3BJICUCHHBIH IPYyHT MOCTYIAET B IIHUT, YTOOBI XOAOBAs YaCTh LIUTA
(Hampumep, KoJjieca/caia3ki) MOTJIa IepeMelIaThCsi B HEPOBHBIX MOy TPyOax, OCTABUINXCS OT
JKEpTBEHHOHN kpenu. brnaromapst 3TOMy ykiajbBaThb WM YAJUHATH pPENbChl IO Mepe

MPOABIDKEHUS IIUTA HE TPeOyeTcs.

[0040] JIroOasi ckBakMHA MM KaXkaasi CKBa)KMHA MOXET ObITh YKperuieHa Kperbro. Kperb
MOXET TPEACTaBIATh COOOW JKEPTBEHHYIO Kpemb. Kpermb MoOXeT mpeacTaBiaTb coOOH
CIUIOLITHYIO CTE€HKY. AJIBTEPHATHBHO KpENb MOXKET ObITh NMPEABAPUTENBHO NepdopHupoBaHa,
Onmaromapss 3TOMy B CHUTyalMsiX, B KOTOPBIX HIKEJNEKallas TIeoJIOTHs XOPOLIO IOHSTHA,
MOXHO H30€XaThb 3aTpaT BpPEMEHM U CPEeICTB Ha MecTe IPOU3BOACTBA padoT.
IIpensapurenbHo nepdopUpOBaHHAsE Kpelb MOXKET COAEepXKaTb HAPYIKHBIA  KOXYX,
3aKphIBarOIMi nepdopauny; Onaromapss 3TOMy MOXKeT ObITh NMPENOTBPALICHO MNOMaJaHHe

MaTtepuasa Uil BOIbI B CKBAKUHY HEKOHTPOJIUPYEMbBIM 00pa3oMm.

[0041] OGopynoBaHue MOryT OOBIMHBIM O0pa3oM TPOMyCKaTh uepe3 Kpemb s
IPOU3BOACTBA paboOT B HyXHOM Mecre. OOopynoBaHHE MOXKET BKJIOYATh BO3BPATHYIO
KapeTky, TONoBKy Oypa w/umu mnepdoparop. B wuactHocTH, nepdoparop (oObraHO
UCIIONIb3Y EMbIH B OOJIACTH THAPABJINYECKUX PA3PBbIBOB) MOTYT MPOIYCKATh Yepe3 Kperb AJist
neppopupoBaHus Kpermud B HykKHOM Mecte. [lepdoparop MoOKeT comep:kaTh MHOMKECTBO
(UrypHBIX 3apsiiOB B3pbhIBYATOrO BewiecTBa. llepdopaTtop MokeT OBITh BBINOJHEH C
BO3MOKHOCTBIO OCJIA0JIEHHsI MaTepuasa CHAPY KU KPEMH; T. €. B3PhIBYATHIC BEIIECTBA MOTYT
JEeWCTBOBATD JUI paspyLieHus: Matepuana. Ilepdopanu MoryT ObITh OOpa30BaHBI B HY KHBIX
MecTaX Ha Kpenu, Hampumep, OOpaleHHbIX BHYTPb B CTOPOHY NPH3MOBUIHON 00JacTH,
oOpalleHHBbIX HAPY3KY B CTOPOHY OT MPHU3MOBHIHON 00JacTH W/viii B OOKOBOM HAmpaBJIEHUU

BIOJIb PO TSI MPU3MOBUIHON 001acTH.

[0042] Criocob MOXKeT HOMONHUTEIBHO BKIIFOYATh 3TAl 0OpabOTKH HUKeNeKallel Te0IorHu

PaHbLIC BBICMKHU MaTEpUalia AJId MMOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I BBIEMKU MaT€pHUaa.

[0043] OOpaboTka MOXKET BKJIKOYATh AKyCTHYECKHUH W/MIM THAPABINYECKHHA Pa3pbIB

MaTepuaa B MO CyIIeCTBY NPU3MOBUIHON 00IaCTH.

[0044] B cnydasix, korma martepuan B OOJAacTH SIBJISIETCS OTHOCUTENBHO TBEPABIM, MOTYT
MOJIaBaTh BONY TOJ BBICOKMM JaBJICHHEM, Hampumep uepe3 mnepdopanuu, U TeM CaMbIM

BBI3bIBATH paspylleHHe MaTepuana. B oTnuume OT omepauuil MAPABINYECKOrO pas3pblBa
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IlacTa JJIsl W3BJIEUEHHUs] TNPHPOAHOrO rasa wiM HedTH, AN COXpaHEHUs pa3pbIBOB B
PACKPBITOM COCTOSTHUM HE TpeOyeTcsl BBOAUTH HEOObIINE 3epHA PACKIMHUBAIOLINX BELIECTB

IUTSL THAPABJIMYECKOTO pa3pbiBa miacTa (MeCOK WIJIA OKCUJI AJTFOMUHMUS).

[0045] IIlpuMeHeHre TEXHOJIOTUH aKyCTHYEeCKOTO W/WJIM THAPABIMYECKOrO pa3pbiBa Hepes
nepdopanru odecreynBaeT BO3MOXKHOCTb OOPa3OBaHHS Pa3pbIBOB TOJBKO B KOHKPETHBIX

NpeOoNpPeaeSICHHBIX HAPABJICHISIX, HATIPUMEP BHY TPb 0OJIACTH.

[0046] Briepenu muTa uepe3 CKBaXXUHY (CKBAXKUHBI) MOTYT TPOIMYCKATh PACLIUPSIOIINE
WHCTPYMEHTBl AJIs1 pa3pylU€HUsT SKEPTBEHHOM KpemW, 4YTO IMO3BOJIMT MaTepualy,
MOJUJIEKAIIEMY BBIEMKe, OOpYIIHMBAaTHCS/O0BAIMBATHCS, TEM CaMbIM IIOMOTasi MPOLIECCY

yAaJeHusl.

[0047] O6paboTka MOKET BKJIOYATh CTAOMIIM3ALMIO HIDKENEXKAIIeH T'e0JIOTHH CHAPYIKU IO

CYILECTBY MPU3MOBHIHON 00JIaCTH.

[0048] Takum myTem B Cilyyasix, KOrja MaTepHaj CHapy KU NPU3MOBUAHON 00NACTH SIBIISETCS
OTHOCHUTEJIHO CJIa0bIM, COAEPKUT IyCTOThI, HEYCTOWYHMB WJIM HACBILIIEH BOJOH, MaTepHal
MOXKET CTaOMIU3UpoBaThes. s cTabunM3anuy HIDKeeXxameil reosiorud o0opyaoBaHUE

MOJKET OBITh pa3MEI€HO B CKBaKHMHE.

[0049] Ctabunu3amuio MOTYT OCYINECTBIISITh MOCPEACTBOM TEXHOJIOTHI 3aMOpasKUBaHHSI
TPYHTa, HamnpuMep, OXJKAAIIUM BEIIECTBOM, 3aKauMBaeMbIM uepe3 Kpemnb U
NOTEHIMAJIbHO BBIXOMSIIIMM M3 Kpermu 4depe3 mnepdopauun. TexHONOrnu 3aMopakKMBaHUS

MOIyT OBITh BPEMCHHBIMU.

[0050] B kauyecTBe aibTEpHATUBBI, MOCTOSIHHYI CTAOMIIM3aLMA MOKHO OOECTIeYUTh MyTeM
3aKaUMBAHHUS XHUMHUYECKOTO CTAa0MIM3aTOpa, HAmpuMmep, depe3 Comia JUisl  [OAAYH
XUMHYECKUX BEIIeCTB (HAmpuUMep, B TEJIECKONMMYECKHX pykax). KommdyectBo u THI
UCIIONIb3YeMOro  cradmnmszaropa  OyAyT — ONpenemsiTbCs — TeoJIoTHeH,  MoAJeskarnei
CTa0MIN3aLMK, W YIPABICHUE MU MOXET OCYINECTBIIATHCS 1O Mepe HEOOXOIHUMOCTH, U
CTa0MIIN3aTOP MOKET BKJIFOUATh [IEMEHT HJIH JIFOOOH MHOM MOIXOASALINI MaTeprall, TAKOH Kak
MHKPOLIEMEHTBI, MHHEPAJIbHBIE PACTBOPHI (M3BECTHBIC KAaK KOJUIOWIHBIN TUOKCHI KPEMHUS),
ruapodubHBle  TodMyperaHbl  (ObIcTpopearwpyromasi — HeHAMascs ~— cMonia IS
NPEIOTBPALICHNs] IPOHUKAHUS BOJbI), ObICTPOpEArupyome U HEruaApOPHIbHbIE CHCTEMBI

U3 NMOJINypEe€TaHa U CUJIMKATa (MOHTa)KHaﬂ NEHa AJI 3aII0JIHEHUA HYCTOT), AKPHUJIOBBIE CMOIJIbI,
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CTpyIiHasi IEeMEeHTaLUsl, TO €CTh BBIMOJTHEHUE OTBEPKACHHOTO TPYHTA HA MeCTe 10 TpedyeMoi

XapaKTEPUCTHKH, YaCTO U3BECTHBIN Kak «rpyHToOeToH» (RTM), nT. 1.

[0051] Crabunu3zanus HIDKeNeXamell TeoJIOTHH CHAapYKU M0 CYLIECTBY IMPH3MOBUIHOM
o0JaCTH MOKET 3HAYUTEJIbHO YMEHBIIUTb, a MOXXET U TOJHOCTBIO IPENOTBPATHTD,
JajbHelee ITpoHuKanue Bonel. JIro0ast rpyHTOBAst BOJA, OCTAOINASCS B MpeesiaX TOHHEs,

NOAJICKAIICTO BBICMKE, MOXKET OBITh OTBE€ACHA 4Y€PE3 CaMyH0 HUKHIOKO U3 CKBAXKHUH.

[0052] Crabunuzaunio wiu ocjaalbjieHHe, OMMCAHHBIC BBIIIE, MOTYT CHHXPOHU3UPOBATH CO
IIUTOM TaKUM 00pa3oM, 4TOOBI MOATOTOBKY IPYHTa HE TPeOOBAJIOCh MOJHOCTHIO 3aBEPIIUTH

A0 Ha4vajia IpOABUKCHUS IUTA.

[0053] Crabunuzaimio HMIKeNexKalled IeoJOrHd CHapy’KH IO CYINEeCTBY IPU3MOBUAHOM
oblacT MOTYT HCIIONB30BaTh I OOpa30BaHMs HAYAIbHOW HApY’)KHOH KOHCTPYKLUH

(060104KH) TOHHES TIepeN BHIEMKOI.

[0054] AnprepHaTHBHBIE W/WIM IOIOJHUTENbHbIE BAapPUAHTBl KPENM TOHHENS BKJIIOYAIOT
cOopHbIe JKene300€TOHHBIE CEerMeHThI (C BOJOHENPOHHUIaeMON OOKmaakod uiam Oe3 Hee),
OeTOH, YJOXEHHBbIi Ha MeCTe NPOM3BOACTBA PadOT (BKJIIOYAsT MOAYJBHYIO OMaIyOKy C
UCIIOJIb30BAHUEM apMaTypbl, HATIPUMEP), H/IIH TOPKPETOETOH, HAIPUMEp MIOTKpeT-0eToH (C
HAIMbLSIEMbIMH  BOZOHETIPOHULIAEMbIMA MeMOpaHaMu WM 0e3 HUX U HeoOs3aTeNbHO

COJIEPIKALINI AHKEPHY IO Kperlb, TPOBOJIOYHY O CETKY WK CTaliIbHbIe pedpa/apMatypy).

[0055] TTpennonoKUTeIbHO HACTOSIIEe HM300pPETeHHE MOXKET TaKkKe HCIOIb30BAThCS C
KPETbI0 TOHHESI U3 IepeBa, KUpIH4a, OJIOKOB, KaMHs, MO crocoly «TpyOa B TOHHENe» W/Win

W3 JUTBIX CTAJIbHBIX/ YYT'YHHbBIX CETMEHTOB.

[0056] Hanpumep, oOpasoBaHWe Kpemd TOHHENSI MOXKET BKIKOYAaTh  HAIbUICHUE
BOJIOHETIPOHUIIAEMOH MeMOpaHbl (HarpuMep, HaNbUIIEMbIe BOIOHENPOHULIAEMbIE MEMOPAHBI
komrmanun BASF (RTM) o00pa3yroT HenpepbiBHYIO BOJOHENPOHHIIAEMYIO CHUCTEMY H
paspaboTanbl 1is1 pabOThl B KOMOMHAIIMHM C TOPKPETOETOHOM M OETOHOM, YJIOXKEHHBIM Ha
MecTe MPOU3BONCTBA PalOT, sl OOJETYeHUs] CTPOUTENBCTBA COCTABHBIX KOHCTPYKLHMHA) U
BHYTPEHHEE OTIENIOYHOEe HamnbuleHHe (uOpodeToHa. AJBTEPHATUBHO, KOTAA T€OJIOTHS
TpeOyer OoJbineli KOHCTPYKTHBHOW IIEJIOCTHOCTH, TPENNOYTHTEIBHOH MOXKET ObITh

TEXHOJIOTHUSI YKJIAJKA Ha MECTe MPOU3BONICTBA paboT.
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[0057] Criocob MOXKeT JOTIOTHUTENFHO BKITIOUATh HEMPEPBIBHBIN mporiece popmMoBku OeToHa.
B uvacTHOCTH, MO Mepe MPOABIDKEHUs IIHUTA BIIEPE MOCIETHUI B Psiie MOCIEN0BATEIbHBIX
METaJUIMYeCKUX OmnajsyOOK MHOTOKPATHOTO HCIOJB30BAHUS IIOCIE CXBaThIBAaHHUsS Oosee
craporo 0eToHa MOXeET ObITh NEpEMEINEH BIepel M pa3MeLIeH BIEpeaH, Tae YKIaaKy OyayT
NPOJIOJIKATh B MOYTH 0€30CTAaHOBOYHOM mpouecce. Ha ydacTok mpousBoacTsa padoT MOTryT
NoAaBaTh BOAY U LIEMEHT, M NepeMellnBaHne OETOHHOW CMECH MOIYT OCYINECTBIIATH II0
MECTY BBITIOJHEHUsI ONepALNU 110 BbIEMKE, UCIIONb3Y s TaM, I7i€ 3TO BO3MOXKHO, U3BJI€UEHHBIN
3anonHuTenb. OxunaeTcs, 4to onanyOku OyayT mmmHO# npuOmmsurensHo 10 M no 3 wnum 4
IITYKH HAa CEKLUUOHHBIH KOMIUIEKT M ¢ 10 wuimm Oonee KOMIUIEKTAMH CErMEHTOB B
UCTIONIb30BAaHUM. DTO OyJeT O3Ha4aTh, YTO HA OTPe3Ke TOHHENs npudausutenpHo 90 M c3anu
muTa OyIyT MPUCYTCTBOBATH YCTAHOBJIEHHbIE HA MeCTe OMNaJIyOKH C BHOBb YJIO)KEHHBIM
OeTOHOM crmepenu W CXBATUBIIUMCS OETOHOM C3aad, TIJe KOMIUIEKThI OmnajyOO4HBIX
CErMEHTOB JIEMOHTHPOBAHBI U NEPEHECeHbI BIIepe]] B HenpepbIBHOM Liukiie. OnanyOku MOryT
Pa3sMUHYTBCS, U €IMHULBI, B KOTOPBIX OETOH SIBJISETCS CaMbIM CTapbIM M CXBATHJICS, MOTYT
OBbITh MepeMeLIeHbl BIEpea I TepeyCTaHOBKY B Havyasio npouecca. 1o mexny onanmyOxoi
U TOBEPXHOCTBIO, TA€ MAOKEH ObITh YJIOXKEH OETOH, MOXET BBIIONHATBCA C
NMHEBMATUYECKUMHU Tpokianakamu. Ilocnme Toro, kak camas MOCHeAHsss omanyOka Oyper
YCTAHOBJIEHA W TMPOKJAAKa OyneT HaayTa, BO3AYX M3 MPEObIayLeil MPOKJIAJKH BBIMYCTST,

4TOOBI YKJIAJIKA OCTABAJIACh HENPEPHIBHOW. DTOT IMPOLIECC MOXKET MPOCTO MTOBTOPSTHCA.

[0058] M3BneueHHBIH IPYHT MOCJE HAMPABICHHOTO OyPEeHUSI M BBIEMKH MOTYT HCIIOJIb30BaTh
ISl IPUTOTOBJIEHUsI OETOHHOH CMeCH, KOTOPYIO MOTYT MEPEeKauyuBaTh B MPOCTPAHCTBO MEXKIY
OOIIMBKON TOHHENsS (MPH HUCIOJB30BAHUM COOPHOW Kpemu) M OOOJOYKOH ISl 3amOJTHEHUS
Iy CTOTBI MEXKY HUMH U JTOTIOJHUTENBHOW CTAOMIM3aLUN KOHCTPYKIUH. AJIbTEPHATHBHO HITH
JOTOJHATENBHO TAKOW W3BJCUEHHBIH TPYHT (HAmpuUMep, OCKOJKH TIOPOABI) MOTYT
HCIIOJIb30BaTh KaK YacTh 3aMOJHUTENS, TPeOyeMOoro JJisi MPUTOTOBJIICHHUs OETOHHON CMECH TI0
MecTy Ui (OPMOBKM Kpemud TOHHENS C HCIOJb30BAHUEM MEPEABIDKHBIX —OmnaixyOoK
MHOTOKPAaTHOTO HCTOJb30BAHUSI WM MHBIX CIIOCOOOB KPEIUICHHs, TAKHX KaK HaIbUIEMBbIH

OeToH.

[0059] I1nockoe AHO MOTYT 3allMBaTh B HEMPEPBIBHOM MPOLECCE MO Mepe MEePEeMEIIeHHs
IIMTA BIIEPE] C METAJUTMYECKON IJIMTOH UM KOHCTPYKIMEH, 3aIUINA0LIe OETOHHYIO CMECh,
IIOKa OHa CXBAaTbIBACTCA. I[J'ISI oTa MOTYT HUCIOJB30BATb HEKOTOPBIC K3 HAIMPABJICHHO

npoOypeHHBIX CKBO)XWH B TIOJIy TOHHENs KaKk MyTH WIH penbehl (MX Tpedyemoe dYHcio
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ompenesnsieTcs: KOHCTPyKIuen muta). ITocie Toro kak mpoxoakKa TOHHENs 3aBepIIeHa W LIUT

yOpaH, X MOTYT 3aNIOJHUTh HIIH TIPUCTIOCOOUTD ISt IPYTON LETH.

[0060] B cooTBeTCTBHHM CO BTOPBIM AaCIEKTOM HACTOSINErOo H300pETeHUs MpeaaraeTcs
CHOCO0 CTPOUTENBCTBA MOJ3EMHOTO TOHHEIS, IIPUYEM CITOCO0 BKIIFOUAET CIIEAYIOIIHE STAIIbI:
OypeHre TmepBOl CKBaKMHBI BIOJb MEPBOTO MPEIBAPUTEIBLHO OINPENENIEHHOrO MyTH Yepes
HIDKEJISKAIYIO Te0JIOTHIO;, OypeHrne MHOMXKECTBA BTOPBIX CKBKUH BIOJIb COOTBETCTBYFOIUX
BTOPBIX MPEABAPUTENILHO OINPEAENICHHbIX MyTEH 4epe3 HMIKENEXKAllyl0 IeOJIOTHI0, MPUYEM
KEl)I(I[beI U3 COOTBETCTBYIOIIUX BTOPBIX MPEABAPUTCIIBHO OMPEACICHHBIX HYTeﬁ SABJSICTCA 110
CyLIeCTBY MapajUleJIbHbIM IE€PBOMY MPEABAPUTENBHO  ONPEAENEHHOMY MyTH, I
o0pa3oBaHMsI MO CYyINECTBY MNPU3MOBUAHON O0JIACTH MEXAY HHUMHU, YKpEIUIeHUE MepBOi
CKBAXKMHbI W/WJIM TI0 MEHbILEH Mepe OJHOW W3 MHOKECTBAa BTOPBIX CKBAKHH TPyOOU W/Wiu
Kpembio;, U BbIeMKa MaTepuaya B MO CYLIECTBY MPU3MOBHIHON OONACTH i1 0Opa30BaHUs

ToHHeJA. Takum Iy TEM MOXKET OBITH 3aIMMINEHA [EJOCTHOCTh KaXKIOH CKBasKHHBI.

[0061] IlepBasi CKBa)KMHA W/WJIM MHOXECTBO BTOPBIX CKB&KHH MOTYT OBITh YKPEIJIEHBI
(Hanpumep, skepTBEHHOW) TpyOoi mim kpempro. TpyOa w/mimm Kpemp MOTYT COAEpIKaTh

HOJIMMEPHBII MaTepHal, Kak XOPOLIO U3BECTHO B JAHHOH 00JIAaCTH TEXHHUKH.

[0062] IlepBast ckBakMHAa MOKET MMETh UIMHY IO MeHbIIed mepe 25 M uinu MeHee 25 M.
Hanpumep, nepBasi CKBaKMHA MOXKET UMETh JJIMHY 1O MeHblued Mepe S M, 10 M, 15 M w/unu
20 m. OpHako npyrue MPU3HAKM BTOPOTO acleKTa MOTYT ObITh OOIIMMH C TMpPHU3HAKAMHU

MEPBOro aCri€kra.

[0063] B COOTBETCTBHUU ¢ TpPETbUM AacCIEKTOM HACTOSIEro HW300pETEeHUs] Mpeaiaraercs
cUCTeMa I CTPOMTENbCTBA MOA3EMHOIO TOHHEJSI COTJIACHO CIOCOOY B COOTBETCTBHH C
NIEPBbIM ACTIEKTOM WJIM BTOPBIM aCIEKTOM, MPHYEM CHCTEMa COAEPIKHUT. 00OpYyIOBaHUE IS
HAINpPaBJIEHHOrO OypeHUs], BBIMOJHEHHOE C BO3MOXKHOCTBIO OypeHUs! MepBOH CKBAKHHBI U
MHOKECTBA BTOPBIX CKBAJKUH, H 000PYIOBAHUE /ISl BBIEMKH, BBITIOJTHEHHOE C BO3MOKHOCTBIO
BBIEMKH MaTepuaja B IO CYIIECTBY NPU3MOBHIHON o0OmacTH, 0Opa3oBaHHOW MEpBOH

CKBaKUHOM ¥ MHOKECTBOM BTOPBIX CKBAXKHWH, OJIA 06pa303aH1/1;1 TOHHECJIA.

[0064] OnmcanHble BbIIE W JAPYTHE XapAKTEPUCTHKH, TMPU3HAKA U MPEUMYIIECTBA
HACTOSIIIEr0 HM300pETeHHs] CTAaHyT OYEBHIHBIMH IOCIE€ O3HAKOMJIEHHS C IOCIEAYIOIINM
MOJAPOOHBIM OMUCAHUEM, PACCMATPUBAEMbIM B COYETAHHH C MPUJIATAEMbIMH TpapUIeCKUMU

MaTeprualaMi, KOTOPBIC Ha NPUMEPE UIUIFOCTPUPYIOT NPUHIUIIBI HACTOALIECTO I/1306peTeHI/I$I.
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I[aHHOG ONMUCAHUE TMPUBCACHO MHCKIIHOUUTECIBHO B Ka4Y€CTBEC MNpPUMEPA oe3 OrpaHHUYCHUA
o0bema HaCTOAIICTO I/1306peTeHI/I$I. VYoMuHaeMmble HHKE CCHUIOYHBIE NO3UIIKMKU OTHOCATCA K

npUIaraéMbIM rpauaecKuM MaTepHajiaM.

[0065] [@ur. 1] Ha d¢ur. 1 mnpencraBien Bua npoduiss TOHHENS, OOpPa30BAHHOIO

CKBOKHHAMH KPYTJIOrO CEUEHUSI.
[0060] [@ur. 2] Ha ¢ur. 2 npeacrasiieH BuA COOKY CKBaXKHH, MPOOYPEHHBIX B CKJIIOH TOPBL.

[0067] [@ur. 3] Ha ¢ur. 3 mpencrasieH BUa 4acTu MPOQIIst TOHHES, TTOKa3aHHOTO Ha (ur.

1, Ha KOTOPOM MOKA3aHO HaNpPaBJIEHNUE B3PBIBOB U3 nepdoparopa.

[0068] [Dur. 4] Ha ¢ur. 4 npencrasieH Bua, nogoOHbINA BUAY, IPENCTABICHHOMY Ha ¢Qur. 3,

Ha KOTOPOM TIOKa3aHbI Pa3pbIBbl, 00PA30BABIINECS B PE3YJIbTATE THAPABIMIECKOTO Pa3phiBa.

[0069] [@ur. 5] Ha ¢ur. 5 npeacrasieH Bua, NogoOHBINH BUAAM, MPEICTABIEHHBIM Ha Gur. 3

U 4, Ha KOTOPOM NOKAa3aHbl PA3JIMYHbIE TEXHOJIOTHH CTAOUITH3ALIUH.

[0070] [@ur. 6] Ha ¢ur. 6 mpencrasieH BUI 3aKOHYEHHOTO MPOGUIIsi TOHHENS, TOA0OHOTO

npoduro Ha dur. 1.
[0071] [@wur. 7] Ha ¢ur. 7 npeactasieH Bua cOOKY KaHATHO-CKPETEPHOTO LIUTA.

[0072] [@ur. 8] Ha ¢ur. 8 mnpencraBieH BHI MNPeIBAPUTENBHO NepPOPUPOBAHHOMN

)KepTBeHHOfI KPETIn OJid UCITOJIb30BAHUSA B CKBAKHMHAX.

[0073] [@ur. 9] Ha ¢ur. 9 npencrasieH BUA CKBAXMHHON KapETKH JJIS TEJIECKOMUYECKOU

JOCTaBKU XUMHUKATOB.
[0074] [@wur. 10] Ha ¢ur. 10 npeacrapyieH BUI CKBaXKMHHON KaHATHOW BO3BPATHOW KAPETKU.

[0075] Hacrosiiuee uso0pereHne OyaeT OMMCAHO B CBSI3H C ONPENEIEHHBIMU TpaduecKuMu
MaTepHajaMH, HO HAcTosIee M300peTeHHe OrpaHUYMBAETCS HE UMH, a TOJIBKO (HOpMYyJIOH
u3o0perennst. OnucbiBaeMble rpaduyuecKie MaTeprabl SBISIOTCS JIUIIb CXEMAaTHYECKUMH U
SBJISTFOTCSI HEOrpaHWUMBAOIIMMHU. Kaxnplii w3 rpaduyueckux MaTepHajoB MOXET He
comepKaTb BCEX IPU3HAKOB H300pETeHHMs] U MO3TOMy He O0s3aTeNbHO JIOJDKEH
paccMaTpuBaThCs B KadeCTBE BapHaHTa OCYLIECTBIEHHs wH300pereHus. B rpaduueckux

MaTtepuangax pa3Mep HEKOTOPBIX »JJIEMEHTOB MOXET ObITh MPEYBENIMYCHHBIM H He
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COOTBETCTBOBAaTh MacmTady U3 COOOpakeHWH HArNIOHOCTU. Pa3sMepbl M OTHOCUTENbHBIC
pa3Mepbl HE COOTBETCTBYIOT JCUCTBUTENIBHOMY VMEHBIICHHIO JJIsI OCYINECTBIICHUS

M300peTeHNs Ha TIPAKTHKE.

[0076] Kpome TOro, TEpMHHBI «IEPBBI», «BTOPOI», «TPETUI» U TOMY NOAOOHBIE B
ONMUCaHUU U B (opMyJie M300pETeHMs HCIONB3YIOTCS ISl MPOBEACHUS PA3NIHUUS MEXIY
NOAOOHBIMH 3JIEMEHTaAMH U He 00s3aTeNbHO JJIsl ONMHCAHUS MOCIENOBATENBHOCTH, OYyb-TO
BPEMEHHOM, MPOCTPAHCTBEHHOM, YITOPSIIOUUBAOIIEH WiH JIFoOo apyroi. Cienyer moHuMarh,
YTO TNPH COOTBETCTBYIOIIUX OOCTOATENBCTBAX HCIHOJIB3yE€Mble TaKUM 00pa3oM TEPMUHBI
ABJIIFOTCSL  B3aMMO3aMEHSEMbIMH, U 4YTO paboTa BO3MOXKHA B IOCJIENOBATENBHOCTSX,
OTJIMYHBIX OT ONHMCAHHBIX WM MPOUJUIIOCTPUPOBAHHBIX B JAHHOM JOKyMeHTe. I1omo0HBIM
o0pazom, 3Tarbl crocoba, ONMCAHHbIE WIN 3asIBIEHHbIE B KOHKPETHOH MOCIeI0BATEIbHOCTH,

MOT'YT IOHUMATBHCA KaK OCYIIECTBIACMBIC B z[pyrofz'l nocjaea0BaTCIbHOCTH.

[0077] Bonee TOro, TEpMHHBI «BBEPXY», «BHHU3Y», KIIOBEPX», IOI» M TOMY MOAOOHbIE B
onucaHuy U popmyie n300peTeHHsT UCTIONB3YIOTCS B OIUCATENIbHBIX LIEJAX U He 0053aTENIbHO
JUIS ONMCAHUS] OTHOCUTENIBHBIX NoJioxkeHud. Crenyer NOHUMaTh, YTO NMPU COOTBETCTBY FOLUX
00CTOATENBCTBAX UCIIONB3YEeMble TAKUM 00Pa30M TEPMHHBI SIBIITFOTCS B3aHMO3aMEHSIeMbIMU,
u qTO pa60Ta BO3MOJXHa B OpHUECHTALUAX, OTJIMYHBIX oT OINUCaHHBIX 50050

MPOUJITIOCTPHUPOBAHHBIX B JTAHHOM JOKYMCHTC.

[0078] CnenyeT OTMETUTb, YTO TEPMHUH «COIEPKAIIMi», NPUMEHsIeMbId B (opmyie
u300peTeHus, He ClieAyeT HWHTEPIPETHPOBaTh KaK OrPAaHUYEHHBIH  CPEICTBAMH,
MEPEUYNCIEHHBIMU TIOCJIE HETrO0, OH HE HUCKJIIOYAeT IPYryue 3JIEMEHThl WJIM STamnbl. Takum
o0pa3oM, ero cieayer HHTEPIPETUPOBATH KAK TEPMUH, OINPENENSIOUINI MPUCYTCTBHE
YKa3aHHbIX TIPU3HAKOB, CHCTEM, OJTaloOB MWJIM KOMIIOHEHTOB, KaK YyKa3aHO, HO He
UCKJTFOYAIOIIUN TTPUCY TCTBUS HUTH JOOABJIEHHSI OTHOTO WJIH OOJiee IPYTUX MPU3HAKOB, CUCTEM,
STarnoB WJIM KOMIIOHEHTOB WJIKM MX Tpymil. Takum oOpa3oMm, 00beM BbIpasKeHUsT «yCTPOICTBO,
conmepkainee cpencrsa A u B» He JODKEH OrpaHMYMBATBCS yCTPOUCTBAMH, COCTOSIIIUMH
TOJIbKO 13 KOMITIOHEHTOB A u B. OHO 0O3Ha4aer, 4TO B OTHOLIEHUH HACTOSIIErO N300peTeHUs

CAUHCTBCHHBIMHU COOTBCTCTBYHOIIMMU KOMIIOHEHTAMU JAHHOT'O YCTpOfICTBa aBJSIFOTCSI A 1 B.

[0079] AHanoru4HbIM O0pa3oM, CIEAYyeT OTMETHUTb, HYTO BBIPAKEHUE «COCTUHEHHBINY,
NPUMEHSIEMOEe B ONMCAHWUH, HE JOJDKHO HHTEPIIPETUPOBATHCS KAaK OrPaHUYEHHOE TOJBKO

HETOCPEACTBEHHBIMU COCAUHEHUSAMU. TaknuM oOpazoMm, 00beM BBIPAKEHHST «YCTPOHCTBO A,
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COEIMHEHHOE C YCTPOHCTBOM B», HE HODKEH OrpaHUYMBATLCS YCTPONCTBAMH WIIM CUCTEMAMH,
B KOTOPBIX BBIXO/ YCTPONCTBA A COE€MHEH HEMOCPEICTBEHHO CO BXOJOM ycTpolicTBa B. OHo
O3HauaeT, YTO MEKAY BBIXOJOM YCTpOicTBa A M BXOAOM yCTpoiicTBa B cyliecTByer myTs,
KOTOPBIN MOKET MPEICTABIISITh COOOH MMy Th, BKIFOYAIOIINIA IPyTHe YCTPONCTBA WU CPEACTBA.
TepMHUH «COeTMHEHHBII» MOXET O3HA4aTh, YTO ABAa WIH OOJee 3JIeMEeHTa HaXOATCs 0o B
npsIMOM (U3UYIECKOM, JINOO B 3JIEKTPUUECKOM KOHTAKTE, WIIM YTO J1BA HIIK OOJiee 3JIEMEHTa He
HaXOAATCA B MPSIMOM KOHTAaKT€ APYr C APYrOM, HO BCE PABHO JEHCTBYIOT COBMECTHO WIH

B3aUMOJIEHCTBYIOT JIpyT ¢ ApyroM. Hampumep, npeanonaraercst 0ecipoBoaHas CBS3b.

[0080] Ccpuika Mo BCeMy TEKCTy HACTOSIIErO OMUCAHUS HAa «BAPUAHT OCYIIECTBJICHUS WU
«aCTeKT» O3HA4YaeT, YTO KOHKPETHbIE MPU3HAK, CTPYKTypa WIN XapaKTePUCTHKA, ONMUCAHHBIE
B CBSI3U C JIaHHBIM BaPHAHTOM OCYLIECTBJICHUS HJIA aCTIEKTOM, BKJIFOUEHBI TI0 MEHbIIEH Mepe
B OJIMH BapUAHT OCYIIECTBJICHHUS WM ACMIEKT HaCTosLIero n3obperenus. Takum oOpa3om, Bce
Cllyuyad WCIOJNB30BaHMS (Ppa3 «B OJHOM BapHAHTE OCYLIECTBICHHUS», «B BapUAHTE
OCYIIECTBJICHUSD) I «B aCIMeKTe» B Pa3JIMUHbIX MECTaX MO BCEMy NAHHOMY OIHCAHHIO HE
00513aTeNIbHO CCBHUTAIOTCS] HA OJWH U TOT K€ BAPUAHT OCYIUECTBJICHHUS WU ACIEKT, HO MOTYT
CCBUIATBhCSl HAa Pa3Hble BApPHAHTHI OCYILECTBJICHMs WU acrnekTbl. Kpome TOro, KOHKpeTHbIE
MPU3HAKH, KOHCTPYKLMU WM XapaKTEPUCTHKU JHOOOr0 OJHOTO BapHaHTa OCYINECTBICHHUS
WIA acleKTa HACTOSIIEro W300peTeHHs] MOTYT ObITh OOBEAMHEHBI JIFOOBIM IMOIXOISIINM
00pa3oM ¢ JIOOBIM JAPYTrUM KOHKPETHBIM MPU3HAKOM, KOHCTPYKILMEH WM XapaKTePUCTHKOMN
OPyTroro BapuUaHTa OCYINECTBJICHHMs WM acleKTa HACTOSLIero H300peTeHus, 4To OyneT
OUYEBUIHO CMELUATUCTY B NAHHON 00JIACTH TEXHUKU M3 HACTOSIIErO OMUCAHUS, B OHOM WJIH

HECKOJIbKUX BapHUaHTaX OCYIICCTBIICHUA WU aCIICKTax.

[0081] AHanorudHbiM 00Opa3oOM, CienyeT MOHUMATh, YTO B HACTOSIIIIEM OMKUCAHUU Pa3JTMYHbIC
NPU3HAKUA HACTOSIILEr0 HM300pETeHHsT WHOrNa CrpyINIHPOBAHBI BMECTE B OJHOM BapHaHTE
OCYINECTBIIEHHs, HAa (UIype WIM HUX ONHCAHUH C IEJbI0 YIPOLICHHUS PACKPBITHA H
oOyierdyeHusi MOHMMAHUsI OJHOTO WM HECKOJbKUX PAa3JIMYHbIX AaCIEKTOB H300pETeHHUS.
OnHako 3TOT cHOCO0 pPacKphITHA HE CIENyeT WHTEPIPETHPOBATh KAaK OTPAKAIOIIMN HJEHO,
YTO 3asBJIIEMOMY H300peTeHUr0 TpeOyeTcst OOJble MPU3HAKOB, YeM SIBHO TNEPEUYUCIICHO B
KaXIOM TyHKTe (opmynsl n3obperenus. bonee Toro, ommcanue Jr00OOro OTAEIBHOTO
rpaduuecKkoro Marepuana WM acrekTa He 00s3aTeNbHO CIEAYeT PacLeHUBATh KAaK BApUAHT
ocymecTBieHnst n3o0perenns. Ckopee, Kak BHUIHO W3 MPHUBENEHHOH najiee (OpMyJIbl
U300peTEeHNsI, acreKThl M300pPETEeHUs] 3aKIIFOYEHBl MEHEee YeM BO BCEX INPHU3HAKAX OJHOTO

PAacKpBITOTO paHee BapuaHTa OCylecTBIeHHs. TakuMm oOpas3oMm, (opmyna H300peTeHHs,
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NPUBOIMMAST TIOCNIE MOAPOOHOrO OMUCAHMS, SIBHBIM O0pa3oM BKIFOYEHA B 3TO MOAPOOHOE
ONMCAaHME, MPUYEM KaKIbIH MyHKT (GOPMYJIBI CaM PACCMATPUBAETCS KaK OTJENbHBIA BAPHUAHT

OCYILECTBIIEHHUS] H300PETEHUS.

[0082] Kpome TOro, XOTs HEKOTOpble OMNHCAHHbIE B JaHHOM JOKYMEHTE BapUaHThbI
OCYILIECTBJICHUS] BKJKOYAIOT HEKOTOpble IPU3HAKM, BKIIOUEHHBIE B JApYTH€ BapHaHTbI
OCYILIECTBJICHUS, COUETAaHUs] IPU3HAKOB pA3HbIX BAPUAHTOB OCYILECTBJICHMsI AOJIKHBI
NomnanaTh B Ipefensl o0beMa H300peTeHHss U 0Opa3oBBIBATH AOMOJHHUTEIbHbIE BAaPUAHTHI
OCYILECTBJICHHs, KaK OyJeT MOHATHO CHeNUaIncTaM B JaHHOH obnactu TexHuku. Hanpuwmep,
B TMpUBEACHHON panee ¢opmyne u300peTeHus JOOble W3 3asBJICHHBIX BapHUAHTOB

OCYHECTBJICHUA MOTYT OBITh UCITOJIB30BAHbI B JTJFOOOM COYETAHUH.

[0083] B nmpuBOAMMOM 37€Ch ONMUCAHUM U3JIOKEHBI MHOTOYHCJIEHHbIE KOHKPETHBIE JI€TaJIU.
OnHako moapa3yMeBaeTCsl, YTO BaPUAHTBI OCYIIECTBIICHHS] HACTOSLIET0 U300PETEHUS] MOTYT
OBbITh peann30BaHbl HA MPAaKTHKe 0€3 STUX KOHKPETHBIX AeTajieil. B Ipyrux ciaydasx mmpoKo
U3BECTHBIE CIIOCOOBI, KOHCTPYKLUHU U MPUEMbI HE MOKa3aHbl MOAPOOHO, YTOOBI HE YCIIOKHSTD

NMOHHMMAaHHE TaHHOI'O OIIUCaHMsA.

[0084] ITpu oOcyxnmeHuu U30OpETeHMs, €CIU He YyKa3aHo OOpaTHOe, pacKpbITHE
AJBTCPHATUBHBIX 3HAYECHUH BEPXHETO HJIM HWXHErO Imnpeacjia AOIyCTHUMOroO avaria3oHa
napamMeTpa B COUCTAHHUU C YKA3aHHUEM, UYTO OJHO M3 YKa3aHHBIX 3HAYEHUH SIBIISIETCS ropasano
Oonee mNPEeNNOYTHTEIbHBIM, HYe€M Jpyroe, CIeAyeT TIOHMMATh KaK IOIpa3yMeBaeMoe
YTBEPKIACHHE O TOM, 4YTO Ka)JA0€ MPOMEKYTOYHOE 3HAYEHHE YKA3aHHOIO TMapaMeTpa,
Jekaiiee Mexnay Ooyiee MPEeAnOYTHTETbHOW M MEHee MPENNOUTUTENbHON U3 YKa3aHHBIX
ANBTCPHATUB, CaMO HABJACTCA MNPECANOUYTUTEIbHBIM MO OTHOLWICHUIO K YKA3aHHOMY MCHEC
MPEANOYTUTEIbHOMY 3HAYEHHIO, a TaKKe K KaKIOMY 3HAYCHHIO, JIEKAlIEeMy MEKIY
YKa3aHHbIM MEHEEC TMPCANIOYTUTEIIbHBIM 3HAYCHHUEM U YKa3aHHbIM MPOMEKYTOYHBIM

3HAYCHUCM.

[0085] Mcnonp3oBaHue TEpPMHHA «IIO MEHBbIIEH Mepe OAuH» TMpU  OIpeeleHHbIX
O0CTOSITENECTBAX MOXKET O3HAUaTh «TOJBKO ONWHY». Mcrmonb3oBaHNE TepMUHA «IFO00M» TpU

OMNPEACIICHHBIX 00CTOSITENLCTBAX MOKET O3HAYATh «BCE» H/HIIH ((K&)I(I[blfl».

[0086] ITpuHLMITBI HACTOSAIIErO H300peTeHuss OyayT Temepb OMUCAHBI MyTeM MOAPOOHOTrO
OMUCAHUS 10 MEHBIIEH Mepe OTHOro rpaguueckoro mMarepuaia, KacaroIlerocs MPUMEpPHBIX

npu3HakoB. I[ToHATHO, 4TO MOryT OBITH pa3pabOTaHbl APYTHe KOHCTPYKIHU B COOTBETCTBUH
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CO 3HAaHMAMH CIICUAJIHMCTOB B I[aHHOfI obmacT TeXHHUKU Oe3 OTCTYIUICHUA OT
OCHOBOHOJ’IaFaI-OH_Ieﬁ KOHLECIIITMNU MU TEXHUYECKOU HUACH, TIPUYEM HACTOALICC I/1306peTeHI/Ie

OTPAaHUYMBAETCS JIMIIb TPUIIaraeMoi GopMyJIol H300peTeHHS.

[0087] Ha ¢ur. 1 mnpencraBneH Bua mnpodwmis TOHHENs, OOpPa30BAaHHOIO CKBAKMHAMH
KpyTJIoro cedeHus. TpH LeHTpaIbHble HANPABISIOIINE CKBAXKHHBI 10 MpoOypeHbl BIOJb My TH
TOHHEJISI. BOKpyr HuUX mpoOypeHbl MHOXKECTBO Ompenessomux ¢Gopmy ckBaxuH 20 mms
oOpazoBaHus Mpoduis TOHHENS apovYHON (HOPMBI, UMEIOIIEro IUIOCKOE HIDKHEE JHO. YTOJ
HAKJIOHAa TOHHEJsI ONTUMHU3UPOBAH 10J] KOHKPETHBIE TPEOOBaHMSI PACCMAaTPUBAEMOTO TOHHES

U MOKET ObITh, HAIIPUMEP, BEPTUKAIILHBIM.

[0088] Ha ¢ur. 2 mpencrasieH BHI COOKY HANpaBISIOMUX CKBAXXKUH 10 U ONpenesnsoumx
¢dopmy ckBaxkuH 20 nmpu OypeHun B CKJIOH 30 ropsel, Mpu4eM JUIMHA KaKAoi u3 ckBaxwuH 10,
20 MeHblle, YeM UX OKOH4YaTenbHas JimHa. Clenyer MOHUMaTh, YTO HEKOTOPBIE U3 CKBAXKUH
MOryT ObITh NpPOOYpPEeHBI OJHOBPEMEHHO C IPYTUMH, OypeHHEe HEKOTOPhIX MOXET OBITh
3aBEPLIEHO JI0 TOTO, KaK HauHeTcsl OypeHue APYTrHX, W/WIN HEKOTOPbIE MOTYT OBITh YaCTUYHO
npoOypeHsl 1 ux OypeHHe MoKeT ObITb NpepBaHO, B TO BpeMsl Kak OypeHue Apyrux

IIPOJOJIKAETCS.

[0089] Ha ¢ur. 3 mpencrajieH BUA 4YacTH MPOQUIsSl TOHHENS, MOKa3aHHOro Ha ¢wur. 1, B
YaCTHOCTHU BEPXHMI JIEBBIN KBAAPAHT, COAEPIKALIUI OAHY HAIpPaBJAIOIYK CKBaXHHY 10 u
mects onpenensomux Gopmy ckBakuH 20. Ckaskunbl 10, 20 ykpermieHbl >KePTBEHHOMH
Kpemnbio (He TOKa3aHa), B KOTOPYIO BCTABJIEHBI COOTBETCTBYIOLIHE mepdopaTopsl (Takke HE
nokaszanbl). IlepdopaTopsl MO3BOMSIOT (UIYPHBIM 3apsigaM NPOOMBATh OTBEPCTHE B
JKEPTBEHHOM Kpenu B MPEIBAPUTENIBHO OINPEACNICHHbIX HAMNPAaBICHUAX, NPHUBOIAA K
HarpasyieHHbIM B3pbiBaM 40. B3preiBbl 40, moka3aHHbIE 3/1€Ch, HAMPABIEHBI BHYTPb OOJIACTH,
MojuIeXkalel BbleMKe, U JIMIIb M3 TPEX CKBAXKUH, BMECTE C TEM, OJHOBPEMEHHO WU
BIIOCJIEICTBHH MOTYT OOpa30BBIBATHCS AOMOJHHUTENIbHbIE nepdopaunu. B amprepHaTHBHBIX
BapUAHTAX OCYIIECTBJICHHUS nep(opaTopel MOTYT MPUBOAUTHCS B ACHCTBUE IMTHEBMATHYECKU

111 ipoOuBaHus nepdopaLiuii B JKepTBEHHOH Kperu.

[0090] Ha ¢ur. 4 mpencrasieH Bun, NMOAOOHBIM BHIY, MpPENCTaBJICHHOMY Ha ¢ur. 3, Ha
KOTOPOM TOKa3aHbl pa3pbiBbl 50, 00pa3oBaBIIMECs B PE3yJIbTaTe THIPABIMYECKOTO pa3pbiBa

yepe3 nepdopannu, mogoOHbIe MOKa3aHHBIM Ha ¢ur. 3.
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[0091] Ha ¢ur. 5 npencrasneH Bux, MoaoOHbIN BUAAM, TPEACTaBICHHBIM Ha ¢ur. 3 u 4, Ha
KOTOPOM TIOKa3aHa CTaOMIM3alMsl CHApPYX M OONACTH, MOAJEeKAleil BbIeMKe, MOCPEICTBOM
3aMopaxkuBaHusl 60 U MOCPENCTBOM 3aKadnBaHUsl 70 XUMHUKATOB. DTH TEXHOJIOTHH TPEOYIOT

UCTIONIb30BaHMs NepdopaLnii, HanpaBIEHHBIX HAPYXKY OT OOJACTH, OJIEKAIIEH BHIEMKE.

[0092] Ha ¢ur. 6 mpencraBieH Bua 3akoHYeHHOro mnpodmisi ToHHens 100, momoOHOro
npodwmro Ha ¢ur. 1, B ckiaone 30 ropel, mokazaHHoM Ha ¢ur. 2. CHapysxu npodpums 80,
KOTOpBI 00pa3oBaH onpenessomumMa GopMy ckBakuHamu 20 U M3 KOTOPOTO MPOU3BEACHA
BbIEMKa, HIDKeNeXKalasi TeoJIoTUs  yKperulieHa/ctabminsupoBaHa ¢  oOpa3oBaHUEM
yKperuieHHoW oOmactu 90, okpyskarouieil ToHHenb. [IpumMep BapuaHTOB KpemH, KOTOpPbIE
MOT'YT NPUMEHATHCS, U300pakeH B BHUJIE HApy>KHOI OeroHHOHN kperu 120, oTneneHHOW OT

BHyTpeHHel OeTonHOM kpenu 110, ecii He0OXOAMMO, BOIOHETIPOHHULIAeMOi MeMOpaHoi 115.

[0093] HM3BecTHBI 1 MHOTHE ApyTrHe COCOOBI YKPEIUIeHNsT U OTAENKH ToHHens1. Hanpumep, B
TOHHEJb MOTYT TIIOMEIIAThCS BPEMEHHbIE METAJUIMYECKHEe OnajtyOKu MHOTOKPAaTHOIO
UCTIONBb30BaHMs, U OeToHHast cMmech 120 ykiampiBaercst 3a omajayOkaMu st 0Opa3oBaHUs
IJagKol BHyTpeHHelH cTeHku ToHHeNs. [locne Toro, kak OetoHHast cMech 120 MONHOCTBIO
3aTBepAesa, BpeMEHHbIe ONajTyOKu MOTYT OBITh I€MOHTHPOBAHBI U IOBTOPHO HCIIOJIb30BAHBI
Ha JPYyroM yd4acTKe TOHHEJs, MpUYeM Iianakas OeToHHas cMechb 120 ocTaercs B KadyecTBe

BHYTPEHHE! CTEHKU.

[0094] HeoOsi3aTenpHO TpH BbIEMKE [Be omnpenesomue GopMy ckBakuHbl 20 Ha Moy
TOHHEJII MOTYT OBITh  OCTaBJIEHbI, YTOOBI  BBIIOJNHATH (YHKIHUI  KeJ0O04YaThIX
penbcoB/xenodoB 130, yTOOBI MOMOTraTh HAMPABISATH TEXHUKY (B YaCTHOCTH, KaHATHO-
CKpETIepHBbI ILIUT) TO TOHHEN. JTH kejobuaTele penbebl/kenoda 130 moske mo

3aBCPHICHUHN BBICMKH TOHHEJISA MOT'YyT OBITDb 3aII0JIHEHBI.

[0095] Ha ¢wur. 7 npencraBieH Bun cOOKy KaHaTHO-cKpemepHoro mura. Ctpenkoit 200
NOKA3aHO HAIpPABJICHUE ABIDKEHHsS] KaHATHO-CKPENEPHOrO IMUTa Npu BbleMke. lIpodus
KaHATHO-CKPETEPHOrO IUTAa COOTBETCTBYET MPENONpPeAeNIeHHON Hapy KHON (popMe TOHHeNs.
Yron HakioHa nepenHeld KpoMku 202 muTa ONTHMHU3MPOBAH IO KOHKPETHBIE TPeOOBAHMUS

paccMaTpruBaCMOTO TOHHEIIA U MOXKET 6I:>ITI:;, HanmpuMmep, BEPTUKATIBHBIM.

[0096] IIpoaBmkeHHE IMUTAa MO TOHHENI0 MOXKET OCYIIECTBISITCS TUAPABIMYECKUMU
ruHApaMu 206, TOJNKAOIIUMH KaHATHO-CKPETIEPHBIN INUT, W/HJIM TOCPEACTBOM KaHATOB

208, MPUKPEIJICHHBIX K KOHLIAM 30HAOB, NEPECMEIIAOIMNXCA MO YKPCIUICHHBIM CKBAXXHWHAM K
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nebeqkaM, TSHYIIMM KaHaTHO-CKpemepHbI mmmut Brepen. llocmenHuit cmocod Oyner

NpeAnOYTUTCIIbHBIM, ITOCKOJIbKY OH obecrieunBaeT HEMPEPBIBHOC NEPEMEIIICHHUE.

[0097] HuwxHue onpenemnsromue GopMy CKBaKUHBI, IIPOXOIAIINE BIOJIb JHA TOHHEIS, MOTYT
OYMIIATh 32 TOYKOM, I7I€ M3BJICUSHHBIH I'PYHT MOCTYIAeT B IIHT, 4yToOBI Koseca 210 (mmm
aNbTEPHATHBHO XO/I0BAsl 4aCTh) KAHATHO-CKPETIEPHOTO IUTAa MOTJIH 3aT€M IE€PEMEINaThCs B
HEPOBHBIX NONYTPyOax, OCTABIIMXCA OT KEPTBEHHOW Kpemu. YKJIaaplBaTh WM YIJIHHATDH

PEeJBCHI IO Mepe MPOABIKEHHUS] KAHATHO-CKPETIEPHOTO IIUTa He TpeOyeTcs.

[0098] 3onnbl 204 Ha mnepenHel MOBEPXHOCTH IIUTA BBIPOBHEHBI B OJHY JIMHUIO C
onpenensouuMn GOpMy CKBOKHHAMH U TPOXOAST B HUX. 30HABI 204 pacroyioKeHbI C
UHTEpBAJaMH M MMEIOT TaKOW pa3Mmep, 4TO OHHU 3aLEIUIIOTCS € OINpeesomumMu Gopmy
CKB)XMHAMHU, U KAHATHO-CKPEIEPHBIN IIUT MePEMELIAETCs BIEPE Yepe3 MPeoNpeaeSICHHY 0
Tenepb GopMy TOHHeNs. XOTS TOYHOCTb CKBAXKHH SIBJISIETCS KpaifHe BBICOKOM, 30HAbI 204
MOTYT BBIIEPKUBATh HEKOTOPbIE OTKJIOHEHHs, €CJIU MyTh CKBAKUHBI OTKJIOHWJICS OT
LesneBoro kypca. Ha kopoTkux yuacTkax, rae NpoU3OIIIO OTKJIOHEHHE 34 MpeAesbl AOMYCKa,
30HJ MOXeT OBbITh OTBEINEH Ha3ax IO TOr0 MOMEHTA, KOrJla €ro MOJKHO OyJeT MOBTOPHO
HCIOJIb30BATh MOCJIE NEPHUO/A BBIEMKHU APYTUMU CPEACTBAMU, TAKUMHU KaK yCTAHOBJIEHHBIEC Ha

CTpeJie pexylIre rojloBky 212, ucroib3yemMble B MPOXOTIECKUX KOMOatHaX.

[0099] 3ouabl 204 OCHAIIEHbI CHEMHBIMH HHCTPYMEHTAMH, TO3BOJISIIOUIUMH UM  OBITh
rpyOBIMH MJIM 4yBCTBUTEJIbHBIMH B 3aBUCUMOCTH OT TOro, 4ero tpelyer curyauus. OTH
UHCTPYMEHTBl BKJIIOYAIOT, MOMHMO IIPOYEro, AMCKOBBIE pE3Lbl, LWIMHIPUYECKHE WU
KOHUYECKHE Bpamaromuecs ¢Gpes3bl, LEeMHble MBI C 3yObsAMH, MOIXOASIIUMH IS
BbIpaOaThIBAEMOrO0 MaTepuasia, BOJA TOJA BBICOKMM JaBieHUWeM, HOXu 214 crpyra u
TUApaBIMYECKHe TPOOOHHMKN 216, KOTOpBIE MOTYT TNPHUKJIAIBIBATE OTPOMHOE JaBJICHHE,
HAINpPaBJICHHOE HAJIEKAIIUM 00pa3oM Kak IO OKPY KHOCTH/MEPUMETPY MpOUIIsi TOHHEIS,
TaK WWIA BHYTPb (B CTOPOHY BHYTPEHHEW YaCTH TOHHEJNsI) Ui JOTOJHUTEbHOTO
Pa3phIXJIEHUs] U Pa3ApOONIEHHs] MaTepuana, IMOUIeKAINEro yAAJIeHHIO (B JOIOJHEHHE K

yIAJICHUIO YKEPTBEHHOM KPEnH ONpenessiFoIuX GOpMy CKBasKUH).

[0100] B oTHOWEHNH MSTKOTO W/WJIHM PBIXJIOrO MaTepuaia, MOAJIEKALIEr0 BBIEMKE, MOYKHO
UCTIOJIb30BATh TEXHOJIOTHH, OCHOBAHHBIE Ha OOpyInIeHnn/00Bajie, B 4aCTHOCTH, €Cliu 00JIacTh

CHApy>kK{ IepUMeTpa TOHHEJNs CTaOUIM3UpoBaHa ¢ 0Opa30BaHUEM CAMOIOIEPKUBAOLIEHCS
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obonouku. s 3TOro Tuma paboT 30HABI OCHAIMAIT HOXkamu 214 cTpyra mo mepe

NPOABUKCHUA KaHATHO-CKPEIICPHOI'O IIUTA.

[0101] Marpuunblii snazep (He mOKa3aH) OyIeT IOCTOSHHO CKaHHpoBaTh 218 BHOBB
00pa30BaHHYIO HApPY KHYIO MOBEPXHOCTh OOHAKEHUSI BBIEMKH ISt OOECTIEUeHUsT TOTO, YTOObI
HUKAaKOW MaTepual, KOTOpPbI OyAeT 3aTpyAHSTh MPOABIKEHHE KaHATHO-CKPENEPHOro LINTa
WIN TPersTCTBOBATh €My, He ObUI OCTaBJI€H BBICTYMAIOIIMM BHYTpb. B Mecrax, rme
U3BJICUEHHBII I'PYHT NOKPBIBAET YYAaCTKU BHOBb OOPa30BAaHHOW MOBEPXHOCTH OOHAKEHUS
TOHHEJNS, MOTYT TaK)k€ MCIIONb30BaTh reopanap. B ciydae oOHapyskeHus moOOro Takoro
ydacTKa OH OyJleT HeMeAJIEHHO NpPHUBEIEH B IMOPSAOK 0e3 3a1ep>KKU MPOIBHUKEHUS OJHUM
WIN  HECKOJbKUMH poboTamu-maHumysstopamMu 212, Ha  KOTOPBIX  YCTAHOBJIEHBI
ITHEBMATUYECKUN OypUJIbHBII MOJIOTOK WJIM CBEMHAs pPEXyllas TOJIOBKA WU JPyroi

MOIXOASIIIUA UHCTPYMEHT.

[0102] [Ipu pabore moOx 3amMTONH KAaHATHO-CKPENEPHOTO IIUTA W3BJICYEHHBI TI'PYHT
HEMPEePBIBHO MOTpy:kKaeTcsi (C MOMOLIBIO, eCiii TpeOyeTcs, MEXaHUIeCKOro 3KckaBaTopa 220)
Ha 3arpy304HO-pasrpy304HbI MexaHu3M 222 BHYTpPH ILIUTA. 3arpy3ka Ha 3arpy304HO-
pasrpy304HbIii MeXaHu3M 222 MOXET MPOUCXOIUTh TJIaBHbIM 00pa3oM TMOj JeHCTBHEM
KaHATHO-CKPECIECPHOIro muTa, ABHXKYIHETOCS BIEPEH YEPE3 W3BJICUEHHbBIN I'PYHT BO MHOI'OM
noaoOHo Oynbaosepy. YaaneHue HU3BJIEYEHHOTO T'PYHTA OCYLIECTBISIETCS OOIIETPHHSATHIMU
crioco0aMu; OH MepeMeInaeTcst Ha3az Ha KoHBelepe 224 o0paTHO Ty1a, Iie BHOBb YJIOKEHHOE

JHO TOHHEJIsI CIIOCOOHO MPUHUMATh TSKENYI0 TEXHUKY .

[0103] Ha ¢wur. 8 mpexncraBieHbl aKCHAJbHBIA BUJ B IOMEPEUHOM paspe3e U KOCOH BUA
NpeABAPUTENHHO Nep(HOpUPOBAHHON KEPTBEHHOH KPENu Ui MCIIOJB30BAHMS B CKBAKHMHAX,
NpUYeM Kperb MMEET IO CYLIECTBY LWIMHAPUYECKYIO GOopMy ¢ psaoM nephOpHUpOBAHHBIX

ckBaxuH 230 CHapy>kU BHYTpb Hee.

[0104] Ha ¢wur. 9 npencraBieH BUA CKBAKUHHOW KapeTku 236 ISl TEJIECKOIUYECKOM
JNOCTaBKH XMMHUKATOB, BBIMOJHEHHON C BO3MOXHOCTBIO MEPEMELIEHUs BHU3 IO OTAEIbHOU
ckBaknHe 238 B ydacTok, TpeOyrommii xumudeckoil obpadorkm. Kaperka comepxkur 5
TEJIECKONMUYECKUX 30HAOB 240 NOCTaBKH, PACHOJIOKEHHBIX BOKPYT Kopmyca 242 KapeTky,
XOTs IPeNyCMaTPUBAIOTC Apyrue konndectsa. llocne Toro, kak kaperka NepeMecTUTCs B
MOJIOXKEHUE, WCMHOJb3YEeMbId XUMHUKAT IMOJ [aBJICHUEM [EepEeKauuBaeTCss B KapeTKy

O6LLIerI/IH$ITbIMI/I cpeacTrBamu. 310 JaBJICHHUE 3aCTaBJIACT TCEICCKOMUYECKHUE 30HAbI
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BBIIBUTAThCs U BBICTYNAThb BIIEPE] B MATEpUaAJl CHAPY KU CKBAXKUHBI 4€PE3 COOTBETCTBYIOLINE
NpeABAPUTENbHO TepPOPUPOBAHHBIE OTBEPCTUS (WM OTBEPCTHUS, BBINOJHEHHBIE, KOTZa
Kperb YCTAaHOBJIEHA HAa MECTE) B JKEPTBEHHOH Kpenu. KomnuecTBo HOCTaBIsIEMOro XUMHKATa
1 00J1aCTh, B KOTOPYIO €ro JOCTABJISIIOT, BBIOUPAIOT JIsT KAXKAOTO CIy4dasi, UCXOAs U3 3HAHUH
O TeOJIOTHH, MOJY4YEeHHBbIX B Ipouecce OypeHus, u TpeOyemoil INpenenbHOH MPOYHOCTH

KOHCTPY KIUUN TOHHEJIA.

Ha ¢ur. 10 npexncraBneH BUI CKBRXMHHOW KAaHATHOW BO3BPATHOW KapeTKH, MMOKA3aHHOH ¢
koprnycoM 250 kapeTku kak npo3padnbiM. Ha xopryce 250 pacronosxeHa 3akMMHasi CUCTEMa
252, 3auemsAromascs 3a CTEHKH YKPEIJIEHHOM CKBA)KMHBI, B KOTOPOM OHa HAaXOAUTCS.
3akuMHas cucremMa 252 MOKET 3aLeIUIAThCS UM OTLEIUIATHCS ONEepaTopOM, YTOObI KapeTKy
MOKHO OBUIO MepeMeliaTh B CKBAXKHHE, U MOXKET ObITh 3aKpeIyieHa B CBOeM MecTe, Oyay4uu
TOTOBOI K MoABeMy ¢ momouibto edenku. Ilepsriit koHer 254 kaHaTa MOACOCAMHEH K IIUTY.
Bropoii konen 256 xanara mpukpervieH k sebenxe. [Ipy HamaThIBaHUM J1€0EIKONW BTOPOTO
KOHIa 256 kaHaTa psAd WKUBOB 258 B KapeTke W3MEHSAIOT HalpaBJeHHE KaHaTa Ha

MIPOTUBOIIONOKHOE, TAK YTO LIUT TSHETCS EPBBIM KOHLIOM 254 KaHaTa.
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IlepBOHayaspHO MOJAHHAS
dhopmyna uzodpereHus

dopmyna n300peTeHus

1. Croco® cTpouTenbcTBa MOA3EMHOIO TOHHENS, MPHYEM CIOCOO BKIFOYAET CIIEAYIOINNe

OTarllbl.

OypeHue nepBOM CKBa)KMHBI BIIOJIb MEPBOTrO MPEABAPUTENILHO ONPEAENICHHOrO MyTH 4Yepe3

HIDKEJIEKALY K0 TEOJIOTUIO, PUYEM NIEpBasi CKBaXXMHA UMEET JJIMHY 110 MEHbIIEH Mepe 25 M;

OypeHne MHOKECTBA BTOPBIX CKBAXXUH BIOJb COOTBETCTBYIOIIUX BTOPBIX MPEABAPUTEIHHO
ONpENEeNIEHHBbIX MyTeH dYepe3  HIDKENIEXAIyl0 TeOJIOTHI0, MpUYeM  KaKAbIH U3
COOTBETCTBYIOLUX BTOPBIX IMPEABAPUTENLHO OINPENENIEHHBIX MyTeH SIBJIAETCS IO CYLIECTBY
NapajuleIbHBIM TIEPBOMY IPEIBAPUTENILHO ONPENeIEHHOMY IyTH, Al OOpa3soBaHUs IO

CYLIECTBY MPU3MOBUIHON 00JIACTH MEKAY HUMM, U
BbIEMKa MaTepHajia B IO CYIIECTBY MPU3MOBHIHOM 001aCTH 17151 00pa30BaHUS TOHHEJIS.

2. Cnocobd mo m 1, oTIMYAOIUICS TeM, YTO BBIEMKY MaTepHaja B IO CYyIIECTBY

2
MPU3MOBHIHOM 00NacTh it 00pa3OBaHUs TOHHEJIS BBITIOJNHSIOT U3 TOHHEJEMPOXOMIECKOTO
LIIUTa, NOPUYEM TOHHEJIENMPOXOAUYECKUI INUT COAEPKUT Ha CBOEH mNepeaHeld KpPOMKe
MHO>KECTBO 30HJIOB, MPUYEM KaKJbIil 30H] U3 MHOXKECTBA 30HAOB BHIDOBHEH B OJHY JIMHHUIO C

COOTBETCTBYIOLIEH CKBAKMHOM U3 MEPBOM CKBAXKUHBI U MHOYKECTBA BTOPBIX CKBAKHH.

3. Criocob mo 1. 2, OTJIMYAOIIUICS T€M, YTO LIUT MPENCTABIIAET COOON KaHATHO-CKPENepHBIH
IIUT, U CIIOCOO OTIONHUTENIbHO BKJIFOUAET MPOTITMBAHUE KAHATHO-CKPENEPHOrO IUTA Yepes3

MaTepHal

4. Cnoco0 mo 1. 3, OTVIMYAKOLTUICS TeM, YTO KAHATHO-CKPETIEPHBIN IUT MPOTITUBAIOT Yepe3
MaTepual MHOKE€CTBOM KaHATOB, MPUYEM KaKAbIl KaHAT U3 MHOXECTBA KaHATOB MPOXOIUT

HEPE3 COOTBETCTBYOIIYHO CKBAKUHY U3 HepBOfI CKBAaXHMHBI 1 MHOXKECTBA BTOPBIX CKBAXKHWH.

5. Cnocobd mo m. 4, OTAUYAIONIUICS TeM, YTO KaKIblii KaHAT W3 MHOXKECTBA KAHATOB
MPOXOIUT BHU3 Ye€Pe3 CBOK COOTBETCTBYIOLIYKD CKBAXKHUHY W3 TEPBONW CKBAKHUHBI H

MHO>KE€CTBA BTOPBIX CKBAaXKUH K BO3BPATHOM KapeTKe, 3aKPEIUICHHON BHYTPHU CKBAXKUHBI, U
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NPOXOOUT OOpPaTHO BBEPX HEPE3 COOTBETCTBYIOLIYIO CKBOKHMHY K KaHATHO-CKPENEPHOMY

LIUTY .

6. Cnoco® mo m. 5, OTJIMYAIOUIUICS TeM, YTO IOMOJHHUTENFHO BKJIFOYAET 3Tam 0OpaboTKH
HPDKe.]'Ie)KaLHefI reoJorun paHbLHe BBICMKHU MaTepI/IaJ'[a JJIA ITOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I

BBICMKU MaTEpUala.

7. Cioco0 mo 1. 6, OTIMYAOIIUINCS TeM, YTO 00padOTKa BKIFOUAET FHIPABINYECKUN Pa3pbIB

MaTepuaa B MO CyIIeCTBY NPU3MOBUIHON 00IaCTH.

8. Crrocob mo m. 6 wiu 1. 7, OTIIMYAIOLINICS TeM, 4TO 00padoTKa BKJIOYAET CTAOMIIN3aALIUIO

HIDKeJIeXKalel reoJIOruy CHapy KU IO CYIIeCTBY MPU3MOBUIHOW OOJIACTH.

9. Cucrema 11 CTPOMUTENBCTBA MOA3EMHOTO TOHHENS COIJIACHO CHOco0y Mo Jro0oMy

NpeAbIyIeMy MyHKTY, IPUYE€M CUCTEMA COAEPIKUT:

obopynoBaHue Ui HAINPABICHHOTO OYypeHWs, BBINOJHEHHOE C BO3MOXKHOCTBIO OypeHus

nepBof& CKBa>XWHBbI 1 MHOKECTBA BTOPBIX CKBAXKUH, U

o0OpyaOBaHUE Uil BBIEMKH, BBITIOJHEHHOE C BO3MOXKHOCTBIO BBIEMKH MaTepHajia B TIO
CYLIECTBY MPU3MOBHIHON 00jacTH, OOpa3OBaHHON MEPBOM CKBAKUHOW M MHOKECTBOM

BTOPBIX CKBAXKUH, JJI1 00pa30BaHMs TOHHEJS.
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dopmyna n300peTeHUs

1. Crioco® cTpouTenbcTBa MOA3EMHOIO TOHHENS, MPHYEM CIOCOO BKIFOYAET CIIENYIOIINe

OTaIllbl.

OypeHue mepBOi CKBaKMHBI BIIOJIb MEPBOrO MPEABAPUTENIPHO ONPEAENIEHHOrO MyTH 4Yepe3

HIDKEJIEeKALY 0 TEOJIOTHIO, PUYEM NepBasi CKBaXXMHA UMEET JJIMHY 110 MEHbIIEH Mepe 25 M;

6ypeHI/Ie MHOXXECTBA BTOPbIX CKBAXHMH BJOJIb COOTBETCTBYIOIIHUX BTOPBIX NPECABAPHUTCIBHO
OMpeneNeHHbIX NyTeH 4epe3  HIDKENeXallyl0 TeOJOrHio, TMpUYeM  KaXAbId U3
COOTBETCTBYIOIIMX BTOPBIX MPEIBAPUTEIBLHO ONPEAENICHHBIX IyTEH SIBJISAETCS MO CYLIECTBY
napajuleSIbHbIM TIEPBOMY TMPEABAPUTESIBHO OINpPEeNeieHHOMY TyTH JJIsl TOro, YTOOBI
MHOKECTBO BTOPBIX CKBAKMH CaMOCTOSATEIbHO MJIM MHOXKECTBO BTOPBIX CKBaXXMH U IEepBast
CKBO)XMHA B KOMOMHAIIMM BMECTE€ OOpPA3OBBIBAJIU IO CYLIECTBY NPHU3MOBHIHYIO 00JIACThb,
UMEIOIIYI0 TOMEepPeYyHOe CEYeHHEe TeOMETPUYECKOH (OpPMbI BIOJNb BCEH UIMHBI TEPBOH
CKBO)KUHBI U BTOPBIX CKBA)XMH, NpUYEM reomerpudeckas ¢Gopma u pasmep 3Toil (Hopmbl

SIBJISTFOTCSI TIOCTOSTHHBIMH BIIOJIb BCEH JJIUHBI,

yKperuieHue Jiro00i U3 nepBoi CKBaKMHBI U MHOJKECTBA BTOPBIX CKBAJKHH KPETIbIO, MPHYEM

KpPE€Ilb UMECT OTBECPCTHUA B Hefl,

00paboTka HMXKeNeKallel TeoJIOTHH 4Yepe3 OTBEPCTUS B KOHKPETHBIX MPENONpPEeaeSIeHHbIX
HANpPABJICHUSIX pAaHbLIe BBIEMKH MaTepuajia JUIsl TMOBBIIECHUS 3()(HEKTUBHOCTH BBIEMKH

Marepuaia; u
BbIEMKa MaTepHajia B IO CYIIECTBY MPU3MOBHIHOM 001acTH 17151 00pa30BaHUS TOHHEJIS.

2. Cnocob6 mo m 1, oTMYarOIUiCS TeM, YTO BBIEMKY MaTepHaja B IO CYyIIECTBY

5
MPU3MOBHIHOM o0nacTu st 00pa3oBaHUs TOHHEJSI BBITIOJNHSIOT U3 TOHHEJIEMPOXOIIECKOTO
LIUTa, MOPUYEM TOHHEJIENPOXOAYECKUN IIUT COAEPKUT Ha CBOEH MNepeaHeld KpPOMKe
MHO>KECTBO 30HIOB, MPUYEM KaKJbIi 30H] U3 MHOKECTBA 30HAOB BBIPOBHEH B OJHY JIMHUIO C
COOTBETCTBYIOLEH CKBaXMHOW W3 MEPBOM CKBAXUHBI M MHOXKECTBA BTOPBIX CKBaXKHH,

Ka}I(I[beI 30HAO OCHalICH HEO0S3aTEILHO ChEMHBIMHU HUHCTPYMCHTAMH, KOTOPBIC IO3BOJIAIOT

KaXAOMy 30HAY MPOU3BOAUTH BBICMKY U3 HepBOfI CKBa KUHBI W/UIH BTOPBIX CKBAXKHWH.

3. Crocob mo ogaomy w3 m. 1 wim m. 2, OTIMYAOIIMNACS TeM, YTO 0OpaboTka BKIFOYAET

TUAPABIMYECKHI pa3pblB MaTEpHaa B MO CYLIECTBY MPU3MOBHIHON OOIACTH.
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4. Cnocod mo mroboMy mnpempiAyleMy MyHKTY, OTJIHYAIOINUNACA TeMm, 4To o0padoTka
BKJTFOYAET CTaOMIM3AIMI0 HIDKENIEKAIIeH T'eOJIOTHH CHAPYKHU 10 CYLIECTBY MPH3MOBHUIHOM

o0yacTu.

5. Cucrema IJIs1 CTPOMTENBCTBA MOA3EMHOIO TOHHENS COTJIACHO CIOCO0y Mo Jro0oMy

NpeabIAyLEMY IIYHKTY, IPUYEM CUCTEMA CONEPIKUT:

o0OpyZOBaHME [JIs1 HAIMPABIEHHOTO OYypeHHs, BBINOJHEHHOE C BO3MOXKHOCTBIO OypeHus

HepBOfI CKBA>XMHbI 1 MHOXXECTBA BTOPBIX CKBAKHH,

Kpe1in, pacCIOJIOXKCHHBIC B J000H u3 nepBoiﬁ CKBAKMHBI U MHOXECTBA BTOPbIX CKBAXXUH,

IIPUYEM KPElb UMEET OTBEPCTHUs B HE,

obopynoBanue st 00pabOTKH, BBIMOJHEHHOE C BO3MOKHOCTBIO 0OpabOTKH HHUKeJesKaruei
reoJIOTMH Yepe3 OTBEPCTHUS B KOHKPETHBIX MPENOINpPENeIeHHbIX HAMPABIEHHUSX pPaHbIIE

BBIEMKU MaT€puaja O MOBbIIICHUA SQ)Q)GKTI/IBHOCTI/I BBIEMKU MaTE€pHralia, u

obopynoBaHue AJsl BBIEMKH, BBIIOJHEHHOE C BO3MOXKHOCTBIO BBIEMKH MaTepuana B IO
CYLIECTBY MPU3MOBHIHOW 00MacTH, OOpa30BAHHOW TMEPBOW CKBAKUHOW M MHOXKECTBOM

BTOPBIX CKBAXKUH, AJIs1 00pa30BaHUsI TOHHEJS.
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