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IIEJLT HHTEPHDIIHI PUCEPY Apenes B

MAATCXATIIWI B.B. (NL)
(57) CKBaXMHHBIH WHCTPYMEHT, KOTOPBIH COJIEPXHMT KOPIYC HHCTPYMEHTA, HMEIOUIMH MPOJOIBHYIO OCh,

CHAOXXCHHBIM DJIEMEHTOM JJIsi NMPOOMBKH Ul TMPOOMBKM OTBEPCTHS B CTEHKE O0CaJIHOW KOJOHHEI
M 3aKadK{d TepMETHKa 4epe3 yKa3aHHOe OoTBepcTHe. TpyOka mMMeeT KaHal Uil TEKy4eH Cpembl A
YCTAQHOBIICHHSI COOOILICHUS IO TEKydYeH cpele M3HYTPH KOpIyca WHCTPYMEHTa C BHEIIHEH CTOPOHOM
KOpIlyca MHCTPYMEHTA 4epe3 KaHall Julsl TeKydeil cpeasl. HaxxuMHOE yCcTpOMCTBO JEHCTBYET HA 2IIEMEHT
JUISL IPOOWBKY, TIPUKJIA/ABIBAST YCUINE K 3JIEMEHTY ATl MPOOMBKH B paJfaibHOM HAIPABICHUH HapYXy
oT Koprryca mHcTpyMeHTa. OOpaTHBIN KiamaH pacloNoXeH B yKa3aHHOM KaHaye Ui TeKyded cpenpl,
KOTOPBII obecrieynBaeT cooOIIeHUe [0 TeKy4Yel cpezie B HallpaBJIeHUH U3HYTPU KOpITyca HHCTPYMEHTA K
BHEIITHEH YaCTH KOPILyca HHCTPYMEHTA U KOTOPBIH OJIOKHPYET HOTOK TEKyUeH CPEbI B IPOTHBOIIOIOKHOM
HarpasieHuH. [Ipy NCTIONB30BaHUN 3JEMEHT sl TPOOMBKH MOXET NepopupoBaTh CTEHKY 00cCaIHOM
KOJIOHHBI, ¥ TEPMETHK MOXET OBITh 3aKa4aH B KOJbLIEBOE MPOCTPAHCTBO BOKPYT 00CaIHON KOJIOHHBI.
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OIIMCAHUE U30BPETEHUA
2420-571463EA/011
UHCTPYMEHT JJIA IPOBUBKHU U 3AKAYKH JI/IsI CKBAJKHHHOM OBCATHOU
KOJIOHHBI 1 CITOCOB ET'O IPUMEHEHUA

OBJIACTH TEXHUKU

Hacrosimee m3o0peTeHne OTHOCUTCA K CKBOKHHHOMY MHCTPYMEHTY MJIsi NPOOMBKH
OTBEPCTHSl B CTEHKE O0CATHOI KOJIOHHBI U 3aKa4KH I'epMETHKAa M3 BHYTPEHHErO MPOCTPAHCTBA
00camHOW KOJIOHHBI B KOJIbLIEBOE MPOCTPAHCTBO BOKPYr 0OCaaHON KOJOHHBL M300pereHue
TaKKe OTHOCHUTCSI K CrIOCO0y 3aKaYKU FepMETHKA B KOJIBLIEBOE MPOCTPAHCTBO BOKPYT 0OCaTHOMN
KOJIOHHBI B CTBOJIE CKBa)KUHBL

YPOBEHb TEXHUKU

IIpu OypeHHMH U CTPOUTENILCTBE CTBOJIOB CKBAKHMH B 3€MJIe OOBIYHAS IPAKTHKA
3aKJIIOYAETCS B YCTAHOBKE OOCAamHBIX KOJOHH. OOBIMHO OOCAaIHYKO KOJIOHHY LEMEHTHPYIOT B
CTBOJIE CKBXKHHBI IyTE€M 3aIOJHEHHUS KOJBIEBOTO MPOCTPAHCTBA BOKPYT OOCATHOW KOJIOHHBI
neMeHToM. CO BpeMEeHEM MHUKPOKOJIbLA HITH TPELIMHBI MOT'YT 0OpPa30BBIBATHCS B TEJIE [IEMEHTA B
KOJIbLIEBOM IPOCTPAHCTBE WJIM PSIAOM C HUM, YTO MOKET BBbI3BaTb HEKeJaTeJbHble YTEUKU B
LIEeMEHTe. Y TeUKH TaK)Ke€ MOTYT OBbITh PE3YJIbTATOM TUIOXOTO CMEIIEHUS UITH YCAIKH.

[Tarenr CIIA 2,381,929 onmuchiBaeT WHCTPYMEHT Jisi TE€PMETU3ALMHU TPOCTPAHCTBA
MEXOY CTEHKOH CTBOJIA CKBAXKHHBI U €€ O0OCamHOW KOJIOHHOHW. YKa3aHHBIH HHCTPYMEHT
BBITOJIHEH C BO3MOXHOCTBIO Tmepdopaumu oOCagHON KOJOHHBL, a TaKkKe I 3aKauyKH
repMETU3UPYIOIIEro MarepHaia (Takoro Kak OOBIMHBIN LIEMEHT WM APYrod TUAPATHPYHOLIMH
MarepHuai) B IMPOCTPAHCTBO MEXy CTEHKOW CTBOJA CKBaXXHHBI M OOCAJHOM KOJIOHHOH uepes
nepdopaumo uiau nepgopauny, oOpasoBaHHble B HeH. B HMHCTpyMeHTe HCHOJIB3yeTcs
pOOOWHHK, KOTOPBIH MPOABINBAETCS Yepe3 00CAAHYIO KOJIOHHY.

ITocne 3akayky TepPMETU3HPYIOIIEr0 MaTepuana dYepe3 yKa3aHHYK mnepdopario
pOOOWHUK BTATHBAETCS 0OpaTHO B mepdopanuo 00CaaHON KOJOHHBI. YKa3aHHBIA TPOOOHHUK
yIEPKUBAETCS HA MECTE€ C MOMOLIBIO BHUHTA, U3TOTOBJIEHHOTO C OTHOCHUTENIBHO HEOOJBbIIUM
CEUeHHEM, KOTOPBIH NpeqHa3Ha4deH [JIsl pas3pyLIeHus IpPU PacTITHUBAIOLIEM HaNpsHKEHUH,
MeHbIIeM, dYeM TpeOyercss Jisi U3BJeYeHHs NpoOOWHUKAa W3 O00CamHOW  KOJIOHHBI.
CoOTBETCTBEHHO, KOTa MPHUKJIAABIBAIOT CHITY, YTOOBI BEPHYTH CPEACTBO MephOpaifiy U 3aKaYKH
B €r0 HOPMAJbHOE IMOJIOKEHHE, BHHT CIIOMAETCs, OCTABJSS MPOOOHWHUK 3aKaThiM B OOCAIHON
KOJIOHHE.

Wnuctpyment no narenty CITA 2,381,929 crtpanaer psaoM HeaocTaTkoB. Bo-mepBbix,
WHCTPYMEHT JOJKeH ObITh CIIOCOOEH OKa3bIBATh HAa MPOOOMHKK pacTsaruBaroliee ycmiue. Kpome
TOro, TPOOOWHUK HEOOXOAMMO BTATHBATH OOpPaTHO B OOCATHYKO KOJOHHY IO TOTrO, Kak
repMETU3NPYIOIINN MaTepuan oTBepaeer win 3arBepaeeT. OpHako HamOosiee BaKHBIM
HEJIOCTATKOM SIBJIIETCSI TO, YTO YIUIOTHEHHE, CO3[aBaeMoe NpPOOOMHUKOM, 3aCTPSBIIMM B
oOcanHOW KOJIOHHE, He TrapaHTupyer ycrnexa. Ecnu ykasaHHOe YIJIOTHEHHE SIBJISETCS
HEJIOCTATOYHBIM, FepMETH3UPYIOIUI MaTepuan OyeT crekath 0OpaTHO B 00CAAHYIO KOJIOHHY U,

TAaKUM 00pa3oM, PUCKYET OCTABUTh IyCTOE MPOCTPAHCTBO B KOJIBLIEBOM IPOCTPAHCTBE.



CYIIHOCTDb U30BPETEHM A

B oxgHOM acnekte mpenocTaBiseTcsl CKBRKMHHBIA HHCTPYMEHT Ul IPOOUBKU OTBEPCTHUS
B CTEHKEe 00CaJHOM KOJIOHHBI M 3aKa4YKH I'eépMETHKa U3 BHYTPEHHErO NPOCTPAHCTBA 0OCamHOMN
KOJIOHHBI B KOJIBLIEBOE ITPOCTPAHCTBO BOKPYT 00CAAHOM KOJIOHHBI, COAEPIKAIIUIA:

- KOPIIyC MHCTPYMEHTA, UMEIOIIHH NPOAOJIBbHYIO OCb;,

- 3JIEMEHT U1 MPOOMBKH, COAEPKAIINI KaHAJ JJIsl TeKydell Cpenbl IJs YCTaHOBJIEHUS
coo0IeHnsl Mo TeKy4el cpefe M3HYTPU KOpIyca MHCTPYMEHTAa C BHEIIHEeHW YacThi0 KOpIyca
MHCTPYMEHTA Yepe3 KaHal JJIsl TeKy4del Cpenbl;

- HOKUMHOE YCTPOMCTBO, NEHCTBYIOINEEe Ha SJIEMEHT JJisl MPOOMBKY JIJIsl TIPUKJIAIbIBAHUS
YCHJIMSI HAa DSJEMEHT Ui NPOOMBKM B PaJMAIbHOM HANpPaBJIEHUH HAPYXKy OT KOpIyca
WHCTPYMEHTA OT IPOJOJIbHON OCH,

- o0paTHBIH KJIamaH, pacCIOJIOKEHHBIH B YKAa3aHHOM KaHale Ml TeKydel Cpensl,
KOTOpBIH oOecrieunBaeT COOOIIEHHE IO TeKy4yel cpelne B HANpaBICHWH HM3HYTPU KOpITyca
MHCTPYMEHTA K BHEIIHEH YacTH KOPITyca WHCTPYMEHTAa U KOTOPBIA OJOKHPYET MOTOK TeKyden
cpenbl B IPOTUBOIOJIOKHOM HaIlPaBJIEHUU.

B npyrom acmekte mNpemocTaBisieTCsl CHOCOO 3aKaukd TePMETHKAa B  KOJBIEBOE
NPOCTPAHCTBO BOKPYI OOCAIHOW KOJOHHBI B CTBOJIE CKBAXKHMHBI, NMPHYEM YKa3aHHBIH CIIOCOO
BKJIOYAET:

- TPOXOXKIEHHE HMHCTPYMEHTa JUii NPOOMBKM M 3aKayKH, COIEPIKAIIEro KOPIycC
MHCTPYMEHTA C MPOAOJIBHON OCHIO, B OCEBOM HAIPABJIEHHU uepe3 00CaIHyI0 KOJIOHHY, KOTOpas
IIPEIBAPUTENILHO YCTAHOBJIEHA B CTBOJIE CKBAJKUHBI,

- OKa3aHHUe YCHUJIUS Ha 3JIEMEHT AJisl IPOOUBKU B PagHabHOM HAlpaBJIEHUH HAPYXy OT
KOpIlyCa MHCTPYMEHTA, B CTOPOHY OT MPOAOJBHOMN OCH,

- 3aKa4yKy repMeTHKa M3HYTPH KOpIlyca HMHCTPYMEHTAa K BHEIIHEH CTOPOHE KOpImyca
MHCTPYMEHTA uepe3 KaHaJ JUId TeKyudeil Cpenbl, ONMpPEeAeJeHHBIN 3JIEMEHTOM Ui MPOOUBKH, U
OOpaTHBI KJIamMaH, pAcrHOJOXKEHHbIM B YKAa3aHHOM KaHaje [Uid TeKy4ded cpenbl |
obecrieunBaromuii  cooOIieHHe MO TeKyded cpene B HANpaBIeHHMHM U3HYTPH KOpIyca
WHCTPYMEHTA K BHEINHEH CTOpOHE KOpIyca WHCTPYMEHTa M OJIOKMPOBAaHHE MOTOKA TEKy4eu
cpenbl B IPOTUBOIOJIOKHOM HaIlPaBJIEHUN.

KPATKOE OIITMCAHUE I'PAOUYECKHX MATEPHUAJIOB

Qurypsl rpa@UYeCKX MAaTEPUATIOB H300paXKatOT OOWH WM OOJbIee KOJHYECTBO
BAPUAHTOB peaN3alli H300pETeHHsT B COOTBETCTBHHM C JAHHBIMH NPUHLHIIAMH, TOJBKO B
Ka4yecTBe IMpHMEpa, HE MUMEIOIIEro OrpaHUYHMTENBbHOTrO Xapakrtepa. Ha ¢urypax omuHakoBble
YHCIIOBbIE 0003HAUEHUSI OTHOCSTCS K OIMHAKOBBIM MJTH AHAJIOTUIHBIM 3JIEMEHTAM.

Ha ¢wur. 1 nokazan cxemaTHuecKWii BUA B pa3pe3e HHCTPYMEHTa sl NMPOOUBKH U
3aKauKH BHYTPU OOCAJHOM KOJIOHHBI C 3JIEMEHTOM ISl IPOOMBKH, NIepPOPUPYIOIUM O0CATHYIO
KOJIOHHY,

Ha ¢ur. 2 nokaszan nogpoOHbIN BUA B pa3pese 3JeMeHTa 115 podusku u3 ¢ur. 1.

ITOAPOBHOE OITMCAHUME U30BPETEHMA

Crenmanuct B JaHHOM 00JIACTH TEXHUKH JIETKO OMMET, YTO, XOTsI NOAPOOHOE OMUCAHNE



nu3o0peTeHust OyAeT MPOMLTIOCTPUPOBAHO CO CCHUIKOM HA ONWH WM OOJblIee KOJIHYECTBO
BAPUAHTOB OCYIIECTBJIEHHs, KaXIbIH N3 KOTOPbIX HMEET OIpeIeNeHHble KOMOMHALUH
NPU3HAKOB U Mep, MHOTHE M3 3TUX MPU3HAKOB U MEP MOTYT MPUMEHSAThCS B PaBHOH CTENEHU
WIM aHAJOTHMYHBIM O0Opa3oM, HE3aBHCHMO B JPYrUX BapHaHTax OCYILIECTBIEHHS WM
KOMOMHALIMSIX.

PacKpbIT CKBa)XMHHBIH HHCTPYMEHT Ui NPOOMBKH OTBEPCTHS B CTEHKE OOCamHOM
KOJIOHHBI M 3aKa4YKH FeépMETHKA U3 BHYTPEHHErO MPOCTPAHCTBA 0OCATHON KOJIOHHBI B KOJIBLIEBOE
NPOCTPAHCTBO BOKPYr OOCAamHON KOJOHHBI. B HEM HCIONB3yeTcs 3JEMEHT Ui TMPOOUBKH,
KOTOPBIF MOXXHO MPOAABUTH 4Yepe3 CTEHKY 0OCaaHOW KOJOHHBI U3HYTPH HMHCTPYMEHTA, YTOOBI
TakuM 00pazoM mnepopupoBaTh CTEHKY OOCATHON KOJOHHBL ODJIEMEHT IJisi TMPOOUMBKHU yiKe
MOJKET IUIOTHO TPHJIEraTh K CTEHKE OOCAaTHOW KOJIOHHBI, TaK KaK KaHAJ JUIs TEKy4deil cpenbl
IOOCTYIEH ISl 3aKa4KH TepPMETHKA. 3aTeéM TepMETHK MOXKET ObITh 3aKayaH 4epe3 KaHal Ul
TeKyuell cpenpl, OOECIIeYeHHbII BHYTPHU 3JIE€MEHTA JIJIsl MPOOUBKH, U B KOJIBLIEBOE MPOCTPAHCTBO
BOKpYTr o0OcamHOW KoJOHHBL OOpaTHBIA KJamaH yIOep)KUBA€T TE€PMETUK B  KOJBIIEBOM
NPOCTPAHCTBE, M CaM 3JIEMEHT Uil MPOOMBKH HE HYKHO MepeMelnaTbh, 4ToObl H30ekKaTh
00paTHOro MOTOKA FEPMETHKA.

Taxum 00pa3oM, 3JeMEHT JIst MPOOMBKH MOXKET TUIOTHO BXOJAUTH B epOpaLuio, U MyTH
YTEUKH MEKAY 3JIEMEHTOM Uil IPOOUBKH U CTEHKOM 00CaIHOM KOJIOHHBI MOTYT OBITH CBEZIEHBI K
MUHUMYMy. [IpenMyInecTBO 3TOr0 WHCTPYMEHTAa 3aKJIIOYaeTCs B TOM, YTO OH IIO3BOJISET
OTBEP’KAATh MJIM CXBATHIBATh '€PMETUK O€3 MOTepH LIENIOCTHOCTH 00CaIHON KOJIOHHBI B CIIyydae
nepenana faBieHus. PakTHUECKH, MOKHO CO3/aTh Jydllee VIUIOTHEHHE, ITOCKOJIbKY
MHCTPYMEHT II03BOJIIET CO37aBaTh IPEIBAPUTENIbHOE HAIPsDKEHHE CXKaTHUsS HAa TepMETHUKE B
KOJIBLIEBOM IIPOCTPAHCTBE.

OOpaTHblil KJ1anmaH MOXKET OBbITh BBINOJHEH BO BHYTPEHHEW IOJIOCTH BHYTPH 3JIEMEHTa
ans npobuBku. Takum 00pazom, MexaHH3M OOpPATHOTO KJallaHa 3allUINeH OT YCHIIUS, KOTOpOoe
NPUHUMAET 3JIEMEHT Uil TPOOUBKHU MpH niepdopupoBaHuK 00cagHON KOJOHHBL. CaM OoOpaTHBbIi
KJIATIaH 3aMIUIIeH OT MEXaHWYEeCKUX HArpy30K Mpu mepdopaunuu, 4To rapaHTHPYET ero padoTy
BO BPEMsI 3aKaYKH.

B mnpeamodTuTeNbHOM BapUaHTE OCYINECTBJICHUS IUCTAIBHBIA KOHEN 3JIEMEHTa IS
npOoOWBKH, BKIIFOYAst OOPATHBIN KJIalaH, MOXKET ObITh OTCOEIMHEH OT MHCTPYMEHTA H OCTABJICH B
CTeHKe 00CaHOH KOJIOHHBI, KOTZIa HHCTPYMEHT BTATHUBAETCSA. ITO 00ECIIeYNBaAET 3HAUUTEIBHYIO
SKOHOMHIO BPEMEHHU IO CPABHEHHMIO C CHCTEMAaMHM, KOTOPbIE HOJUKHBI OCTaBATHCS HA MECTE BO
BpeMsI IIPOLIECCa OTBEPIKACHUS FITH CXBATHIBAHMUS.

YnpoleHHast WJUTFOCTPAIUsl MHCTPYMEHTa MpencrasieHa Ha ur. 1, Ha KOTOpOi MoKa3aH
UHCTPYMEHT |, pa3BepHYThIH BHYTPH CTBOJIA 00caaHON KOJMOHHBI 3. OOcagHast KOJIOHHA 3 MOKET
OBITh 3allEeMEHTHPOBAHA B CTBOJI CKBAXHHBI HJIH MOXET HMETbCS OTKPBITOE KOJbLEBOE
MIPOCTPAHCTBO, OKpy:karomiee obOcamnyro TpyOy. KosbreBoe mpocTpaHCTBO BOKPYr 0OOCamHOMU
KOJIOHHBI MOXKET OBbITh ONpPENeIeHO OTKPBITBIM CTBOJIOM (IO CYLIECTBY, MOPOAOH) MM JPYyTUM
TpyOUaTHIM 3JIEMEHTOM CTBOJIA CKBAXKHHBL.

WHCTpYMEHT COINEp>KUT KOPIyC S5, KOTOPBIH MPOXOAUT BOKPYT MPOAOJIBHOW OocH A.



Onement 10 nns npoOuBku comepkut kaHan 12 mist tekydeit cpensl. CoobueHne no tekydei
cpene MOXeT OBITh YCTAHOBJIEHO uepe3 KaHal 12 1t Tekydell cpempl OT Kopmyca S
MHCTPYMEHTA K BHELIHEH CTOPOHE KOpIyca HHCTpymMeHTa. HaxxumHoe yctpoiicTso 14 nelictsyer
Ha snemeHT 10 mna npoOuWBKHM, NpHUKNanbpBas ycuiane Ha sjaeMeHT 10 nnsd npoOuBkM B
panuaIbHOM HAIPaBJIEHUU HApyXy OT KOpIyca 5 HMHCTPYMEHTa, OT NPOAOJBHOM ocu A U
NPEATNIOYTUTENIBHO TIONepeK MNpoAojbHON ocu A. DnemeHt 10 ans npoOMBKH  MOMKET
neppopupoBaTh OKPYIKAOIIYIO CTEHKY 7 00CaHON KOJOHHBL.

CootBercTBeHHO, 3eMeHT 10 nmnst mpoOMBKH COCTOMT W3 TpyOku 15 pans 3akadkwy,
OTBEPCTHE KOTOPOH (YHKIHMOHMPYET Kak KaHan 12 Juisi Tekydel Cpeabl, OKPY>KEHHOM
npoOuBHOM 0OoouKol 17. Matepuainbl, U3 KOTOPbIX M3TOTOBJIEHBI TpyOKa 15 s 3akauku u
npoOuBHasi obojouka 17, MOryT OBITh aganTUPOBaHBI K UX COOTBETCTBYIOINUM (PYHKLIUSM.
TpyOxka amst 3aKa4KH COIEPIKUT TOJIBKO F€PMETHK, HO NIPU UCTIOIb30BAHUH TIOABEPTaETCs TOJIBKO
OTHOCHUTENIbHO HU3KOM MeXaHHUeCKON Harpy3ke. AJTFOMUHUN WM KOMITO3UTHBIN MOJUMEP MOTYT
OBITH MOIXOASIIINM BBIOOPOM B KauecTBe Marepuana it TpyOku 15 must 3akauku. C apyroi
CTOpOHBI, MpobuBHAsE oOojouka 17 mponmaBiMBaeTcsi 4depe3 CTEHKY 7 oOCamHOH KOJOHHBI U
NPEATIOYTUTENFHO OJDKHA OBITh M3TOTOBJIEHA M3 ropa3fo 0ojiee TBEPAOro Marepuania, TaKoro
KaK, Harpumep, kapoua Bombdpama. [Tockonbky snemenT 10 anms mpoOuBKM coueTtaeT B cede
¢dbyHkuMM nepdopupyromero npoOoHHUKa 1 TPYOKH I 3aKaYKH, €r0 MOYKHO Ha3bIBATh TPYOKOI
111 IPOOUBKY M 3aKAUKH.

Haxxumuo€ yCcTpONCTBO 14 COOTBETCTBEHHO COAEPKUT MOPLIEHDb, KOTOPBIA MOXET UMETh
rugpasianydeckuil mpusox. IlopmeHs MokeT ObITh HEOTBEMJIEMOW 4YacThiO 3JeMeHTa 10 s
NpOOUBKH UJIM BXOJUTH B KOHTAKT € 3j1eMeHTOM 10 1171t mpoOMBKH, KaK, HAIPUMEP, MOKA3aHO Ha
¢ur. 1. I'mgpaBanueckas Tekydas cpefa MOXKET IMOJaBaThCs B LWIMHAP O THIPABIHYECKOM
auHuA 18.

Yeunue, npuaraeMoe 3JeMEeHTOM il MPOOUBKHU K CTEHKE 00CaJHOIN KOJOHHBI, JOJKHO
OBITh JOCTATOYHBIM JJISI TOTO, YTOOBI MO CYINECTBY CABHHYTH LIMJIMHAPHYECKYIO AETajb OT
CTeHKH O0CamHOW KOJIOHHBI. YCHWJIHE CIBUra B TEOPHH pPaBHA JIMHE OKPYKHOCTH BOKpPYT
nepdopaly, YMHOKEHHOW HAa TOJINMHY CTEHKH, YMHOXEHHYIO Ha TPOYHOCTh HAa CIBUT
marepuana. Korga 3a o0cagHOW KOJIOHHOM HAaXOAWTCS LEMEHT, YCHIIME TaKKe JOJDKHO OBITh
TOCTAaTOYHBIM JJISl CMELIEHHs WK Ae(pOopMaIiy IEMEHTa.

XOTs 1151 3TON LeNH MOAXOAUT MMAPABINYECKHN MPECC, CYIIECTBYET MHOKECTBO IPYIUX
BAPUAHTOB, BKJIKOYas MEXaHWYECKHE IpPecChl. Y3el MNOpPIIHA IWIMHIApPA IOKAa3aH B OYEHb
npoctoii popme Ha ¢ur. 1, U kBaTHPUIMPOBAHHBINA CHEUATHCT MOXKET MPUMEHUTH OOBIYHBIE
METOABI MPOEKTUPOBAHUS AJI ONTUMU3ALMU 3TOro ysjaa. Hampumep, mopuieHb MOXET HUMETh
OBaJIbHYIO (POPMY AJIsl YBEJIMUYEHHs €ro IUIOMAANd B MPOIOJBHOM HANpaBJIEHUH WHCTPYMEHTA
(TIOCKOJIBKY ~ TOTIEPEYHOE HANpaBiIeHHE OOBIYHO OrPAaHUYMBAETCS pPa3sMepoM  00CaaHOM
KOJIOHHbI). Pa3mep Oynmer 3aBHCETP OT THIPABIMYECKOTO MABJIEHUs, AOCTYIIHOTO JUIS
MIPUBEAECHUS B JEHCTBUE YCTPONCTBA.

B kanane 12 nns tekydeit cpennl pacroyioskeH oOpaTHbii kinanad 20. OOpaTHBIA KJianaH

12 cooTBeTcTBYIOIUM 00pa30M BBITMOJIHEH BO BHYTPEHHEH MOJOCTH BHYTpPHU 3ieMeHTa 10 s



NpOOUBKH, MOJHOCTBIO 3AIMUINEHHON OT BHEIIHEH MexaHn4eckoi Harpy3ku. OOpaTHbIN KianaH
20 obecnieunBaeT cOOOIIEHNE TEKy4YeH Cpelbl B HAPABJICHUN U3HYTPU KOPIIyca S5 MHCTPYMEHTA
K BHEIIHEH CTOpOHE KOopmyca 5 HWHCTPYMEHTa, HO OJIOKMpYeT IOTOK TeKydel cpeabl B
IIPOTUBOIOJIOKHOM HanpasieHud. Kanan 12 ansa texydei cpenbl NOACOSIUHSIETCST K UCTOYHUKY
TEKy4ero repmMeTrvka (He mokaszaH) depe3 JuHui 16 ansa repmernka. B npumepe Ha ¢ur. 1
sneMeHT 10 1yt npoOMBKM TENECKONMMYECKH COSAMHEH C JIMHUEH 16 1 repMeTHka ¢ MOMOLIBIO
OOHOTO WM OOJNBLIEr0 KOJHYECTBA CKOJB3SMMX YIJIOTHeHH 13. BmecTto 3TOro MoxHO
UCTIOJIb30BATh TAKHE aJIbTEPHATHBBI, KAK THOKHE JIMHUH.

MoskeT ObITh IPEAYCMOTPEH CTOMOPHBIN 3JIEMEHT 19, KOTOpBIN MepeMeInaeTcst BMecTe ¢
snemMeHTOM 10 nnsi mpoOMBKM B paguaibHOM HAIMpPaBICHMHM HAPYXKYy IO TeX TIOp, TMOKa
CTONOPHBIN 3JIeMeHT 19 He BOHAET B KOHTAKT C BHYTPEHHEW CTOPOHOH CTEHKH 7 0OcamHOM
KOJIOHHBI, KOTJla CKB)KUHHBIH HMHCTPYMEHT | TPUBOIUTCS B NeHCTBHE BHYTPU OOCAIHOU
kooHHbl 3. Ilpm »TOM rapanTupyercss (QUKCHPOBAHHAS TMPEABAPUTEIBHO 3aJaHHAs
MaKCHUMaJlbHasl TIyOWHA NMPOHUKHOBEHUs 3JeMeHTa 10 mist mpoOUBKM OTHOCHTEIBHO CTEHKU 7
0o0camHOW KOJIOHHbI HE3aBUCHUMO OT pACIONIOKEHUs KOpIyca S5 HMHCTPYMEHTa B OOCaIHOM
KOJIOHHE 3.

Ha ¢ur. 2 neranpHO moka3aH smeMeHT 10 1yst mpoOMBKHM KPYIMHBIM IIAHOM. XOPOLIO
BUAHA TpyOka 15 mist 3akayky, KOTOpas BCTaBjieHa B NpoOuBHYI0 oOonouky 17. OOpaTHbIH
kiamad 20 BemoiHeH B Buie mmapuka 21. HeobssarenbHo oOecrnedena npykuHa 22, 9TOOBI
yAEp;KUBATh WApUK 21 B €ro cease, korga nepenaj AaBICHUs PaBEH HyJO0 uiau HU30K. Korpa
JABJICHUE 3aKa4KU repMETHKA B KaHaie 12 sl TeKy4del Cpelbl NPEBbIIACT yCUINE MPYKUHBI U
BHEIHEe JaBJIEHHE B COme 25, TO OTKphIBaeTcs oOpaTHBIA kianmad 20, MOCPEACTBOM HYero
yCTaHABIMBAETCS TUAPABIMYECKOE COOOIIEHME MEXAy KaHajioM 12 uist TeKkydeidl cpenmel H
ComIoM 25.

Onement 10 s mpOOMBKH COOTBETCTBEHHO COMAEPIKHUT OTHENSEMYI0 CEKLHIo 26 s
OTCOEIUHEHUS] JHUCTAJIbHOrO KOHIA 24 snementa 10 mast mpoOuBKu (HA TPaBOM CTOPOHE
yepTexka) OT Koprmyca HHCTpymeHTa. OOparHbiii kymamaH 20 pacrojio)keH B YKa3aHHOM
OUCTAJbHOM KOHIe 24 ykazaHHoro syementa 10 s mpobuBku. Otnensemast cekuusi 26
COIEPKHUT XPYNKYK 30HY, KOTOpas MOXKeT ObITb oOecrnedyeHa, Hampumep, MyTeM
NpeABApUTENbHBIX HAIPEe30B B MpoOuBHON obosouke 17. Kak mokasano Ha ¢ur. 2, odecneueHa
3JIETAHTHASl XPYMKas 30HA, KOTOpas COAEPKUT XPYNKYK TPyOHYIO Cekuuro 29, yCHUIICHHYIO
COBOKYITHOCTBIO apMUPYIOLINX KoJsiell 28 BOKPYT XpYHKOH TpyOHOH cekunu 29, mpuiierarommx
APYyr K Jpyry € COCEOHHUMH apMHPYIOLIMMU KOJbLIAaMu. Xpymkas TpyOHas cekuus 29
COOTBETCTBEHHO MMEET Pe3b0y, KOTOpast BXOAUT B 3aLlETUIEHUE C ApMUPYIOIUMH KOJIbIIaMH 28.

Otnensemast cekuusi 26 COOTBETCTBEHHO HAxXOJUTCS 3a INpefeiaMu Kopryca S
MHCTPYMEHTa, Korna 3jaeMeHT 10 nis mpoOMBKH BBITAJIKUBAETCA M3 KOPIyca 5 MHCTPYMEHTA.
CooTBeTcTBEHHO, OTHeNsieMas Ceklus 26 Toraa YacTHMYHO HAxXOJUTCsl BHYTPU CTEHKU 7
o0canHOW KOJOHHBI M YaCTHYHO BHYTPH CTBOJAa OOCAagHON KOJIOHHBL, TaK YTO OHA MOXKET
CJIOMAaTbCsl WJIM CPe3aTbCs Ha IEPBOM OTKPBITOM IOBEPXHOCTH pasfena MeXAYy COCEIHUMHU

APMUPYIOIUMH KOJbIIAMH 28 BHYTPH CTBOJa OOCAaIHOH KOJIOHHBL ApPMHUPYIOIIUE KOibla 28



MOTyT OBITh M3TOTOBJIEHBI U3 TOTO )K€ MaTepualia, YTO M OCTaJIbHAsl YacTh MPOOMBHON 0OOJIOUKH
17.

B pabore MHCTPYMEHT MOXHO HMCIIONB30BaTh CleAyIomUM oopazom. MHCcTpymMeHT 1 aus
NpoOMBKM M 3aKauykKU MOXKHO INPOBECTH uepe3 CTBOJN B OOCAJHON KOJOHHE 3 B MOAXOASIIEE
MECTO, TZe JKeJlaTesbHa 3aKayka repMeTHKa. 3aTteM 3jeMeHT 10 1 mpoOMBKM BBITANIKUBAETCS
Hapy»Xy B paAHaJIbHOM HaIlpaBJICHUU HAPYKy OT KOPIyca 5 MHCTPYMEHTA, OT NMPOJIOJIBHON OCH
A wu mnpeamouTHTeNnbHO mTonepek mnpoxonpHOR ocum A, Crenka 7 00CamHOH KOJIOHHBI
nepdopupyercs s5eMeHToM 10 1i1st npoOUBKH.

3aTeM repMeTHK 3aKauMBaeTCsl U3HYTPHU KOpIyca 5 MHCTPYMEHTa K BHEIIHEW CTOpPOHE
KOpITyca MHCTPYMEHTA U B KOJBLIEBOE MPOCTPAHCTBO BOKPYr 00caaHOM KoJoHHBI 3. ['epmernk
MPOXOIUT OT MCTOYHHMKA (KOTOPBIH MOKET OBITh BCTPOEH B KOPIYC S5 HIJIM HAXONUTHCS BHE
Kopryca 5) dyepe3 kaHai 12 nist TeKkydel cpefpl, onpeaeneHHbli djeMeHToM 10 st npoOuBKY, U
yepe3 oOpaTHbIi kianaH 20, pacnoyioKEHHBIN B YKa3aHHOM KaHase 12 mns Tekyded cpenbl. Ha
3TOM 3Tane padoTsl TUCTANBHBIA KOHEIL[ 24 sneMeHTa 10 st MpOOMBKY IJIOTHO YAEPKUBAETCS
Ha MecTe CTeHKOH 7 obcamHol KonoHHBIL IIpoxokaeHne sKUAKOCTH Yepe3 nephopaio MEKIy
snemeHTOM 10 11t mpoOUBKH U CTEHKOH 7 00CagHON KOJIOHHBI He TpeOyeTcs.

I'epmeTrk MOXeT OBITH MHOTOKOMIIOHEHTHOUW KOMITO3ULIMEH (TIOAXOASIIEH STOKCHIHOM
CHCTEMOW) WM JIOOBIM IPYTUM SKUIKHM MAaTepHajioM, KOTOPBI croco0eH mnpuolOperaTsh
JOCTaTOYHO BBICOKYHO BSI3KOCTb MJIM 3aTBEPAEBATH MOCJE 3aKAYKH AJIs1 CO3JaHUsl aleKBATHOIO
YIUJIOTHEHHSL.

B xauecTBe anpTepHATHBBI '€PMETHK MOKET MPEACTABIATh COOON OIHOKOMITOHEHTHYIO
CHUCTEMY CMOJIbI, KOTOpasl 3aTBEPAEBAET B PE3YyJIbTaTE PEAKLIUN CO CKBAXKMHHOM TEKy4YeH CPENOH,
TaKOM Kak BOAa WM paccoi. Takue OJHOKOMIIOHEHTHBIE IIOJIMMEPHBIE CUCTEMBI OINMCAHBI,
HarpuMep, B 3asBKe Ha eBporneiickuii mareHT Ne 20159582 .4, nonannoii 26 ¢espans 2020 roxa,
ONMCAaHUE KOTOPON BKJIOYEHO B HACTOSIIMN TOKYMEHT MOCPENCTBOM cCbulkH. Iloaxonsmiei
OJTHOKOMIIOHEHTHOH CMOJIOH MOKET OBITh TOJIMYPETAHOBAass CMOJIA, OTBEp)KAAaeMasi IMOJ
NENCTBUEM BJIaru.

Korna BBeneHO AOCTATOYHOE KOJUYECTBO MePMETHKA, AUCTAJIbHbIA KOHEL 24 3JeMeHTa
10 nyis mpobuBkHM MoxeT ObITh oTcoenuHeH. OOparHbIil KnanaH 20 pacnookKeH Ha JUCTATBHOM
KoHUe 24 snementa 10 nist mpoOUBKY U, TAKUM OOpPa3oM, TAKXKE OCTAETCS MPUKPEIICHHbIM K
cTeHke 7 00CaJHOI KOJNIOHHBL 3aTéM MHCTPYMEHT | MOXeT OBbITh BTSHYT 4Yepe3 CTBOJ 00CaJTHOM
KOJIOHHBI 3, OCTABUB MPHU 3TOM JUCTANIBHBIN KOHel 24. 3aTeM repMeTHK MOKHO OCTABUTh IS
OTBEP)KACHMUS WM 3aTBEPACBAHUS HWHBIM OOpa3oM, TOKa HMHCTPYMEHT YK€ H3BJICYEH W
MIOATOTOBJIEH K CIEAYIOIIEMY 3Tary paboTsl.

Crienmanucty B JaHHOM OOJNACTH TEXHHUKH OyeT MOHSATHO, YTO HACTOsIIee H300peTeHne
MOJKET OBITh BBIMIOJHEHO MHOTUMH pa3IHMYHBIMH crioco0amu, Oe3 OTCTYIUIEHHs OT oObema

npuaraeMoit GopmyIibl H300peTeHus.



®OPMYVYJIA H30BPETEHUA

1. CkBa>XUHHBII MHCTPYMEHT Il MPOOUBKHM OTBEPCTHSl B CTEHKE OOCATHON KOJIOHHBI U
3aKa4KU N€PMETUKA YePE3 YKA3aHHOE OTBEPCTHUE, COAEPIKALLUNA:

- KOPIIyC MHCTPYMEHTA, UMEIOIIHH NPOAOJIbHYIO OCb;,

- 3JIEMEHT U1 MPOOMBKHM, COAEP KAIIUIl KaHaJ JIJIsl TeKyudeil Cpebl IJisl YCTaHOBJICHUS
COOOIeHHsI MO TeKy4eH Cpefe M3HYTPU KOPIyca MHCTPYMEHTAa C BHELIHEHW YacThI0 KOpIyca
MHCTPYMEHTA 4Yepe3 KaHaJl AJisd TeKy4del Cpeasl,

- HOKUMHOE YCTPOMCTBO, NEHCTBYIOINEe HAa SJIEMEHT JJisl MPOOMBKY JIJIsl TIPUKJIAIbIBAHUS
YCWIHMST HAa SJEMEHT Uil NPOOUBKM B PaJAMaIbHOM HANPABJICHWH HAPYXKy OT KOpIyca
MHCTPYMEHTA OT NPOAOJIBHON OCH;

- oOpaTHBIH KJIamaH, pacCIOJIOKEHHBIH B YKAa3aHHOM KaHale Ml TeKy4ded Cpensl,
KOTOpBIH oOecrieunBaeT COOOIIEHHE MO TeKy4del cpelne B HANpaBICHWHW HM3HYTPH KOpITyca
MHCTPYMEHTA K BHELIHEHW YacTH KOPITyCa MHCTPYMEHTA M KOTOPBIA OJIOKUPYET MOTOK TEKydei
cpenbl B MPOTUBOIOJIOKHOM HaIllPaBJIEHUN.

2. CKBaXUHHBIH MHCTPYMEHT MO M. 1, OTIIMYAIOIIUICS TeM, YTO OOpaTHBIA KJanaH
HAXOJUTCS BO BHYTPEHHEH MOJIOCTH BHYTPH 3JIEMEHTA JUIsl TPOOUBKHL.

3. CKBaXMHHBIH MHCTPYMEHT MO M. 1 wiu 2, OTIMYAIOIIUNICA TE€M, YTO 3JIEMEHT AJis
NPOOUBKH COIEPKHUT OTAENAEMYIO CEKLHUIO JJISI OTCOEAMHEHUS IUCTAJIBHOrO KOHLA 3JIEMEHTa
11 IPOOMBKHU OT KOPITyCa MHCTPYMEHTA, IPU 3TOM YKa3aHHBIN OOpaTHBIM KJIalaH PacrioyiosKeH
HA YKa3aHHOM JIUCTAJIbHOM KOHIIE YKAa3aHHOTO 3JIEMEHTa AJIsl IPOOUBKHL.

4. CkBaXXMHHBIM UHCTPYMEHT MO M. 3, OTJIMHYAOIIUNICS T€M, YTO yKa3aHHas OTHAeJsieMast
CEeKLMsI HAXOIUTCSI BHE KOPIyCa MHCTPYMEHTA, KOrZa K 3JIEMEHTY ISl MPOOUBKM MPUIIOXKEHO
yCUJIME B YKa3aHHOM PaJuaJbHOM HAIIPaBJIECHUU HAPYXKY OT KOPIyCa HHCTPYMEHTA.

5. CkBaXUHHBII MHCTPYMEHT IO M. 3 WM 4, OTIMYAIOLIUICA TeM, YTO yKa3aHHas
oTHeIsIeMast CEKLUsSI COAECPIKUT XPYIKYHO 30HY.

6. CKBaXMHHBIM HHCTPYMEHT T10 1. 5, OTIMYAIOLIUNCS TeM, YTO YKa3aHHAs XPYIMKas 30Ha
COAEPKHUT XPYIKYIO TPYOHYIO CEKLHIO, apMHPOBAHHYIO COBOKYITHOCTBHIO aPMHPYIOLINX KOJIEI]
BOKPYT XPYNKOH TPYyOHOH CEKLWH, MPHJIETAOLINX APYT K APYTY ¢ COCETHUMH apMHPYIOLIIMHU
KOJIbLIAMH.

7. CKBaXWHHBI HMHCTPYMEHT IO JOOOMYy W3 MPEIIIECTBYIOIINX IyHKTOB,
JOTIOJTHUTENIBHO CONEPIKAIUN CTOMOPHBIA 3JIEMEHT Ha 3JIEMEHTEe Uil NMPOOWBKH, KOTOPBIA
BBIITOJIHEH C BO3MOKHOCTBIO MEPEMEIIEHUs] BMECTE C SJIEMEHTOM JUIsl IPOOUBKH B YKa3aHHOM
paauanbHOM HAMNPABJICHUH HApyXy 0 T€X MOP, MOKA CTOMOPHBIN 3JIEMEHT HE BOMAET B KOHTAKT
C BHYTPEHHEH CTOPOHOW CTeHKHM OOCamHOW KOJOHHBI, KOTAA CKBAKUHHBIA WHCTPYMEHT
MIPUBOIUTCS B IEHCTBUE BHYTPHU 0OCATHON KOJIOHHBI.

8. CKBaXWHHBIH MHCTPYMEHT MO JOOOMYy M3 TNPEAIIECTBYIOIIUX MYHKTOB,
OTJIMYAOLUNACA TEM, YTO YKa3aHHBIM KaHAJ AJIs1 TeKy4ed CpeAbl BHYTPHU YKa3aHHOIO KOpIyca
WHCTPYMEHTA BBINOJIHEH C BO3MOXKHOCTBIO COEJUHEHNUsI C UICTOYHUKOM TEKY4ero repMeTHKA.

9. Cnocob 3akayky repMeTHKa B KOJbLIEBOE MPOCTPAHCTBO BOKPYT 0OCATHON KOJOHHBI B

CTBOJIC CKBAKHHDBI, BKJ'IIOLIaIOH_II/II‘/'IZ



- MPOXOXKIEHHEe WHCTPYMEHTAa IUisi TNMPOOMBKM W 3aKayKW, COIEPIXKAIIEero KOpIycC
WHCTPYMEHTa C MPOJOJBHON OChIO, B OCEBOM HANpaBJIEHUH 4Yepe3 00CATHYIO KOJIOHHY, KOTOpast
MIPEABAPUTENIBHO YCTAHOBJIEHA B CTBOJIE CKBAXKUHBI,

- OKa3aHHe yCHWJINS Ha 3JIEMEHT JJIsi MPOOUBKU B palyajIbHOM HAIPaBIIEHUU HAPYKy OT
KOpIyca HHCTPYMEHTA B CTOPOHY OT MPOJOJIbHOM OCH, B Pe3yJIbTaTe 4ero nepHopupyroT CTEHKY
00caIHOM KOJIOHHBI YKa3aHHBIM 3JIEMEHTOM JJIsl TPOOUBKHY;

- 3aKauKy repMeTHKa M3HYTPU KOpIlyca MHCTPYMEHTa K BHELIHEH CTOPOHE KOopmyca
WHCTPYMEHTa M B KOJIBLIEBOE IPOCTPAHCTBO BOKPYr OOCAamHOW KOJIOHHBI 4epe3 KaHaj s
TeKyuell Cpenbl, ONpEIENCHHBIH JJIEMEHTOM Uil TpPOOWMBKM, M OOpaTHBIA KJAmaH,
PACMOJIOKEHHBIN B YKa3aHHOM KaHaje I TeKydel cpefbl U 00eCreunBaOIUA COOOIIEHHE 110
TEKy4eil Cpelle B HANpaBJIE€HUM U3HYTPU KOPIyca MHCTPYMEHTA K BHELIHEH CTOPOHE KOoprmyca
WHCTPYMeHTa U OJIOKUPOBAHUE TIOTOKA TeKy4el cpebl B POTHUBOMOIOKHOM HANPABIIEHUH,

10. Cioco6 no 1. 9, OTIMYAOIUICS TeM, YTO OOPATHBIN KJIAMaH 3alUIIeH OT BHELTHEH
MEXaHHYECKOU Harpy3KH BO BpeMsl nmepopaliii CTeHKH 00CaTHON KOJIOHHBI,

11. Cnoco0 mo m. 9 unu 10, TOMOJHUTENBHO BKJIOYAIOIINNA OTCOEIUHEHNE TUCTAIBLHOIO
KOHIIA 3JIEMEHTa JIsi MPOOMBKU OT KOpPIyca WHCTPYMEHTA, MPU 3TOM YKAa3aHHBIM OOpPaTHBIM
KJIATIaH PACIOJIOKEH HAa YKA3aHHOM JIUCTAIbHOM KOHIIE YKA3aHHOTO 3JIEMEHTA JUIsl IPOOUBKH.

12. Crocob mo m. 11, OTAUYAKOMUICS TeM, YTO YKa3aHHBIA JabHUN KOHEL OCTAeTCs
MPUKPETJICHHBIM K CT€HKe 00CagHON KOJIOHHBI TOCHIEe OTCOSAMHEHHS YKa3aHHOTO AUCTAIBHOTO
KOHIIa OT KOPIyCa UHCTPYMEHTA.

13. Cnocod® mo m. 11 wiam 12, HOMONHUTENBHO BKJIIOYAIOLINI BTSATHBAHHE KOPITyCa
WHCTPYMEHTa Yepe3 CTBOJI 00CATHON KOJIOHHBI, OCTABUB IPH 3TOM IUCTAIbHBIN KOHELI.

14. Cnocob mo m. 13, OTIIMYAIOLINIICS TE€M, YTO KOPMYC MHCTPYMEHTAa BTSTUBAKOT O
TOT0, KaK TePMETHK B KOJIbLIEBOM MIPOCTPAHCTBE BOKPYT 0OCATHOW KOJIOHHBI 3aTBEP/IEET.

ITo noBepenHocTH
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