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Hacrosmee n306peTenne OTHOCHTCS K CKBOKMHHOM MepeIaforel CHeTeMe IS epeiadi JAHHBIX 9epe3 CKBAKHHHYIO
(57)

TpyOuaTyr0 METaJUIN4eCKyI0 KOHCTPYKLHIO, PACIOJIOKEHHYIO B CTBOJIE CKBAKHHBI, COAEPIKAIIEH CKBAKUHHYIO
TpyOuaTyro MeTAIIIMYECKYI0 KOHCTPYKLHUIO, HMEIOIIYI0 OCEBOE HAIPABICHHUE U PACIIONOKEHHYIO B CTBOJIC CKBAKMHBI
C CO3JaHHEM 3aTPyOHOTO MPOCTPAHCTBA MEXKAY CTBOJIOM CKBRXUHBI M CKBXUHHOH TPyO4aTOil METayIM4ecKOH
KOHCTPYKLHEH; NpHEeMOIepealouil y3e, COomepXaluuid TpyOdaTyr0 METaUTMYeCKYyl0 YacTh, yCTAaHOBJICHHYIO
KaK 4YacTb CKBXHMHHOW TpyO4aTOil METaNIMUecKodl KOHCTPYKLHUH, NpHYeM TpyOuaras MeTajulMdeckas 4acTh
UMEET BHYTPEHHIOI IOBEPXHOCTb, HAPY)KHYIO IOBEPXHOCTh M CTEHKY, NPOBOAALIYI0 OOMOTKY Y374, TaKylo
KaK MEIHOE KOJbLIO, COSOMHEHHYI0 C BHYTPEHHEH MOBEpXHOCTHIO, 3HEProNOTPEOIsIOIee YCTPOWCTBO, TaKoe
KaK JaTy¥K, PacIloNOoXEHHOE B 3aTpyOHOM IPOCTPAHCTBE M COCAMHEHHOE C HAapY)XHOI MOBEPXHOCTBHIO, MPHUYEM
SHEPronoTpedssaronee yCTpOMCTBO COSIUHEHO C IPOBOAAIIEH OOMOTKOM y371a MOCPEICTBOM 3JIEKTPUYECKOrO
IIPOBOJIHUKA; CKBRXUHHBI MHCTPYMEHT, COZAEpXalUi KOPIyC MHCTPYMEHTA, Hapy>KHYI0 HOBEPXHOCTb KOpIyca
WHCTPYMEHTa ¥ TPOBOSIIYI0O OOMOTKY MHCTPYMEHTA, NpPUYEM MPOBOIAIIAT OOMOTKAa y371a HMEET OCEBYIO
MPOTSDKEHHOCTh  BAOJIb OCEBOTO HANpaBICHUS U PAJUAIBbHYIO NPOTSHKEHHOCTh MEPHEHIUKYISIPHO OCEBOM
MPOTSDKEHHOCTH, TIPUUEM 0CEBasi MPOTHIKEHHOCTH 110 MeHbLIer Mepe Ha 50% Oonblie pagualibHOM MPOTSHKEHHOCTH.
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E21B 33/127, E21B 41/00, E21B 47/12
CKBAXMHHAA ITEPEJTAIOIAA CUCTEMA

Hacrosimee wu3o0peTreHne OTHOCHTCS K CKBOKHHHOM Mepeparolnell cucreme A
nepefayd  JaHHBIX  Yepe3 CKBAKUHHYK TpPyO4yaTyr0 METaJUIMYEeCKYK  KOHCTPYKIHIO,

PaCHOJIOXKEHHYIO B CTBOJIE CKBAYKUHBL

IIpu yripaBneHny U ONTUMU3ALUU AOOBMU HE(YTH U3 CKBAXKHUHBI ONEpaTopy HEOOXOIUMO
nojiy4atb MHQOPMALMIO O TOM, YTO NPOTEKAET 4epe3 pPa3JIMdHble MPOAYKTUBHBbIE 30HBI B
ckBaxnHe. OnmHuUM u3 CrnocoOOB TMONy4YeHHs] TakOM HWH(POpPMALMU SIBISETCS H3MEpEeHHe
TEMIepaTypbl M JaBJ€HUS B 3aTPyOHOM NPOCTPAHCTBE, OKPY KAIOLIEM 3KCIUTyaTAllMOHHBIN
XBOCTOBUK. {11 paOOThI Takue NaTYMKK AOJIKHBI MOJyYaTh SHEPTHUIO, KaK CIEICTBHE, OObIMHO
BJIOJIb DKCIUTYaTallMOHHOTO XBOCTOBHKA K KaXXIOMy HAaTUUKY MPOXOIST AJEKTPUUECKUE JTMHUU
ynpasnenuss. OpHako mpu cmycke oOOOpyIOBaHUSI Ul 3aKaHYMBAHHMS CKBAKHHBI 3TH
HJIEKTPUYECKUE JIMHUU YIPABJIECHHUS MOTYT OBITh MOBPEXIECHBI WIM MOTYT IOBPEIUTHCS CITYCTS
BpeMsi, BCIEICTBHE Yero AaT4uku He OyayT paborate. Kpome TOro, Hammume mHpPOBOIHOTO
COCIMHEHHUS] C JAaTYMKOM MPHUBEAET K 3HAYUTEJIbHBIM HU3MEHEHHUSIM B CKBAXKUHHOH TpyOdaTOM
KOHCTPYKLIMH, YTO TPUBEAET K CYLIECTBEHHOMY OCJIaOJeHHI0O 00OPYIOBAHUS [IJIsl 3aKAaHYHMBAHHS
CKBa>KHHBI C PUCKOM BO3HUKHOBEHHSI, HAIPUMEP, BHIOPOCOB MIJIA MOJOOHBIX HEKOHTPOJIHPY EMBIX
MIPOUCILECTBUI.

IIpyn HaMMUUU AATYMKOB JJIsI U3MEPEHUs] COCTOSHUSI WIHM CBOWMCTBA, yCTAHOBJICHHBIX
CHAPY’KU CKBAXXMHHOW TPyOYaTON METAUIMYECKOH KOHCTPYKIHMHU B CKBAKMHE, WU3MEPEHHBIE
JaHHbIE TAK)K€ MOTYT OBITh NEpedaHbl Ha MOBEPXHOCTb OECIpOBOAHBIM oOpasoMm. Jlardymkam
HeoOxonuMo OyaeT (pyHKLIHOHUPOBATH ABTOHOMHO, ITOCKOJIBKY 3aMEHA UCTOYHHUKA YHEPTHU WIIH
CepBUCHOE OOCHyKMBaHHE HAaTYMKa B CKBAKHMHE TEOPETHYECKH HEBO3MOXHBI. Kpome Toro,
O4YeHb CJIOXKHO obecreunBaTh (YHKIMOHHPOBAHWE NAHHBIX MATYMKOB WM H3MEPHUTEIBHBIX
npubOpOB C TEYEHHEM BPEMEHH, MOCKOJIbKY MOIIHOCTH Oaraped B CKBa)KWHE OY€Hb CHIIBHO
OrpaHWYEHA, TAaK KakK Oaraper He MOTYT BBIACPKMBATH BBICOKWE 3HAYEHHUS TEMIIEpaTypbl U
JaBJIeHHUs 0€3 TOro, YTOOBI OBICTPO PaA3PSIKATHCS.

OnHo pemenwe maHHON mnpoOnembl mpemioxkeHo B EP 3 101220 Al stum ke
3asiBUTENeM. B IaHHOM [OKYMEHTE€ ONHMCaHAa CKBAXXMHHAS CHCTEMAa ISl 3aKaHUYHMBAHUS
CKBAXHMHBI, NPeIHAa3HAYeHHAs 11 OECIIPOBOIHON 3apsAKU yCTPOWCTBA CHAPYKHM CKBARKMHHOU
TpyOUaTol MeTtammdeckol KOHCTpykuuu. Cucrema (pyHKIHMOHHpYeT Onmaromapsi HaJUYUIO B
YCTPOKICTBE, PaCMOJIOKEHHOM CHApPY KK CKBRKMHHOHN TPyO4YaTON METANTNYeCKONW KOHCTPYKIIUH,

OHOHM MOJyYaroLleld HEPTUI0 KaTYILIKHU, PACMOJIOKEHHON NapajieiIbHO W C COBMAAEHUEM C
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NEepPEeNaoel 3HEPrur0 KaTyUIKOM, pAaclOJOKEHHOH B HHCTPYMEHTE BHYTPU CKBaKMHHOU
TpyOUaTON METAJUTNIECKON KOHCTPYKIIHH.

Opnnoll mpoOnemoii, NpUCYIIed pPEIIeHHI0O W3 YPOBHS TEXHUKH, SIBJIAETCS OoJbliast
3aBUCUMOCTb 3()()EKTUBHOCTH TMepeAaddl >HEPruy K TMOJyHaroIleld >HEPTHI0 KaTyIIKe OT
¢bakTopoB OKpy:Karoel cpenpl. TemnepaTypa CKBaXHHHOTO 000pYyIOBaHHS BBI30OBET YaCTOTHBIH
CABHUI BJIGKTPOHUKH, HAa KOTOPBIM Takke OyAyT BIMATH pPa3jIMYHbIE THUIBI OKPY KAOLIETO
MaTepuaja Cpeipl, HaIpUMep rasbl, THUIbI MOYBBI UM Pa3Hble KOHLIEHTpalMu paccoja. Kpome
TOrO, CKauMBaHHE MAAHHBIX M3 JaT4yMKa IMPOMCXOAUT INpPU OYEeHb HU3KOM CKOpOCTH, T.€.
npubnusurensHo 50 I'm, cremoBaTenbHO, MHCTPYMEHT MAOJDKEH paclojaraTbCs HAIpPOTUB
Ka)KAO0rO JaTUYMKA B TEYEHHE OYE€Hb AOJTOro MPOMEKYTKAa BPEMEHH, UYTO HEXKENATeNbHO, TaK KaK
B IIpOLIECCE€ BBIIOJHEHMs TakKUX pabdOT C TOMOLIBK0 HHCTPYMEHTa J00BMa 4acTo
OCTAHABJINBAETCSI.

3amavueil HACTOSINEr0 W300pPETEeHUs! SIBISIETCS] IMOJIHOE WMJIM YaCTHYHOE IPEOOJICHHUE
BBIIIEYKA3aHHbIX HEAOCTAaTKOB M HEJOYETOB YPOBHsA TEXHUKU. boiee KOHKpeTHO, 3amaudei
ABJSIETCSl  CO3JaHME  YIIYUINEHHOH CKBRXWHHOM Mepemaroliedl  CHCTeMbl,  CIOCOOHOM
(dyHKUMOHNPOBaTh O€3 MCMOIb30BAHMS JIMHUN YIIPABJIEHUs U MEPeAaBaTh AaHHble Npu Ooinee
BBICOKOH CKOPOCTH.

BrineykasanHble 3a1a4uy, a Takyke MHOTOYMCIEHHBbIE NPyTHe 3a7aud, MPEerMyInecTBa U
OTJIMYUTENbHbIE TPU3HAKM, OYEBHJHbIE W3 TMPOYTEHHs HIDKECIENYIOIero OINUCaHus,
peasu30BaHbl B PELICHHHM COTJIACHO HACTOSIIIEMY H300PETEHHIO IMOCPEIACTBOM CKBaXKHHHOM
nepefaroeil CUCTeMBbI JJIs TIepelayt JaHHBIX Yepe3 CKBAKUHHYIO TPYO4aTyr0 METaJTHYECKYIO
KOHCTPYKLHIO, PACTIONIOKEHHYIO B CTBOJIE CKBAYKUHBI, COAEPIKAIIEH:

- CKBWKUHHYK TpyO4YaTyI0 METAJUIMYECKYI0 KOHCTPYKIHMIO, HMEIOLIYI0 OCEBOe
HAIpaBJICHUE M PACIOJOKEHHYIO B CTBOJIE CKBAKHHBI C CO3IaHHEM 3aTPyOHOTrO MPOCTPAHCTBA
MEKy CTBOJIOM CKBa)KMHBI U CKBOKHHHOM TPyOUaTON METaNTMUECKOW KOHCTPYKLIHEH;

- IPUEMO-TIEPENAIOIIHI Y3€J1, CONEPIKALLUIN:

-- TpyOYaTyr0 METAJNIMUECKYI0 4YacCTh, YCTAaHOBJIEHHYK) KaK 4YacTb CKBaXHHHOM
TpyOUaTOW METAJUTMYECKOW KOHCTPYKLHWH, NMpUUEM TpyOuaTas MeETaUIMYecKash 4YacTb HUMEET
BHYTPEHHIOIO IOBEPXHOCTb, HAPY KHYIO [IOBEPXHOCTh U CTEHKY,

-- TPOBOIALIYI0 OOMOTKY y3J1a, BBIIOJHEHHYI) W3 TMPOBOAHHMKA, COEIWHEHHOTO C
BHYTPEHHEHN NMOBEPXHOCTBIO,

-- BHEPronoTpedJAroIee yCTPONHCTBO, TAKOE KaK JaTYHK, PACIOJIOKEHHOE B 3aTPyOHOM
NPOCTPAHCTBE U COCAMHEHHOE C HAPYKHOW IMOBEPXHOCTHIO, MPHYEM 3IHEPronoTpedsrolee
YCTPOHCTBO COENMHEHO C TPOBOISALIEH OOMOTKOH y3j7a TIOCPEICTBOM 3JEKTPUUECKOrO

MIPOBOJIHUKA,
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- CKBWXHHHBI HWHCTPYMEHT, COIEpXKALIUM KOPIYC HHCTPYMEHTA, HAPY>KHYIO
MOBEPXHOCTh KOPITyCa MHCTPYMEHTA M MPOBOIAIIYI0 OOMOTKY MHCTPYMEHTA, BBITIOJIHEHHYIO U3
MIPOBOJIHUKA,

npUYeM MPOBOIHUK MPOBOASIIEN OOMOTKH y3ja uMeeT (OpMy MONEepedHOro CEUEHHs C
OCEBOM MPOTSKEHHOCTBIO BJOJb OCEBOI0 HANpPABICHUs U PaAUAIBHONW MPOTSKEHHOCTBIO
NEPNEHANKYJISIPHO OCEBON MPOTSKEHHOCTH, IPUYEM OCEBasi MPOTSKEHHOCTD 110 MEHBLIEH Mepe
Ha 50% OoJplue paauanbHON MPOTSHKEHHOCTH.

DneKTpU4ecKuil MPOBOIHUK MOKET NMPOXOAUThH Yepe3 CTEHKY CKBAKUHHON TpPyOdaToil
METAJUIMYECKON KOHCTPYKLIMU B CTBOJIE CKBAYKUHBI.

Kpome Toro, mpoBOgHHK NpoBOAsLIell OOMOTKH y37a MOXET MpPEeACTaBIATh COOOM
KOJIBLIO, UMEIOLIEe MIPSMOYTOJIbHYIO (POPMY B IOTIEPEYHOM CEYEHUH.

JIONIOTHUTEIIBHO, OCeBasi MPOTSKEHHOCTh MOKET ObITh paBHA MO MEHbLICH Mepe 3 MM,
MPEANOYTUTENBHO MPEBbIIATD 5 MM.

Kpome Toro, paguanbHas NpOTSKEHHOCTb MOXKET COCTABJIATh MEeHee | MM.

Takske, panuanbHas NPOTSHKEHHOCTb MOXKET COCTaBJIATh MeHee 0,2 MM.

Kpowme Toro, panuanpHas NpOTSHKEHHOCTh MOXKET OBITh MUHIMAJIBHO BO3MOSKHOIA.

JIONOTHUTENBHO, TPOBOAAIIAsS OOMOTKA y3J1a MOXKET UMETh IO CYLIECTBY OIMH BHTOK
TaK, 4TO MPOBOJHHUK MPOBOASALIEH OOMOTKH y3J1a moBopaunuBaeT oT 0° 1o 360° uiu MeHbIIe.

OmuH kOHeU mpoBOAsIIEHl OOMOTKH y3j1a MOXET OBITh 3JIEKTPUYECKH COEIUHEH C
SJIEKTPUYECKUM TPOBOJHMKOM, a APYTOM KOHEI[ MPOBOISIIEeH OOMOTKH y3j7a MOXKET ObITh
3JIEKTPUYECKU COEANHEH C APYTHUM 3JIEKTPUYECKUM TPOBOAHUKOM.

Kpome TOro, mnpuemMo-nepenaroliuii y3ea MOXKET COAEpKaTh MPHUEMO-INEpeaaroiee
YCTPOWCTBO, COIEp’Kallee TMPOBOASALIYID OOMOTKY Vy3Ja, HMEHIIYK KOPIyC, MpHYeM
3JIEKTPUYECKHUE MPOBOJHUKU COETUHEHBI C KOPITyCOM.

JIONOJHUTENBHO, MNPUEMO-TIEPENAOINUNA  y3€ MOXKET COAEPKATh MPOMEKYTOUHYHO
KOJIBLIEBYIO MYy(Ty, MMEIOIIYI0 KaHaBKY, B KOTOPOW pPAaCIOJIOKEH MPOBOJHHUK TMPOBOMASLIEH
OOMOTKH y3i1a, MpUYeM NPOMEXKYTOYHAsl KOJbLieBasi My(Ta pacroyio)keHa Ha BHYTPEHHEH
MOBEPXHOCTU TPyOUATOH METANIMYEeCKON YacTH M PACHOJOXKEHAa MEXIy NPOBOJHUKOM
npoBosIIel OOMOTKH y3J1a U BHYTPEHHEH MOBEPXHOCTBIO, TIPHUEM MTPOMEKYTOYHAS KOJIbLIEBAS
My(Ta BBIOJHEHA M3 MaTepuaja, MMEILIero 0oyee HU3KYIO 3JIEKTPUYECKYIO MPOBOAMMOCTS,
4eM MaTepuall IPOBOAsIIEel OOMOTKH y3Ia.

Taxoke, mMpOMeKyTOUHAs KOJIbLIeBast My(Ta BBITOJHEHA U3 MaTepuaa, UMErIero domuee
HU3KYI0  SJIEKTPUYECKYI0  NPOBOAMMOCTb, HYE€M  MaTephal CKBAKHUHHOH  TpyOudaToi

METAJTUYECKOU KOHCTPYKIUHU/TPyOUaTON METaNTHIECKOM YaCTH.
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JIOTIOTHUTENBHO, TPOMEXKYTOYHAsl KOJbleBas My(QTa BBINOJHEHA W3 MaTepuaa,
HMMEIOILErO BBICOKYIO MPOHULIAEMOCTb CUIOBBIMU JIMHUSIMU MAarHUTHOTO MOJIS.

Kpome Toro, mpomexyTouHast KoJblieBast My(pra MOKET OBITh PAacIONO’KEHa B KAHABKE B
TpyOUaTON METAJUTNUECKON YaCTH CKBAKUHHON TPyOUaTOH METAIUINIECKOH KOHCTPYKIIHH.

Taxke, TpoMeKyTOUHast KOJbleBass My(dTa MOKET HMETh [JIMHY BJIOJb OCEBOTIO
HaIlpaBJIeHUs, [0 MEHbIIEH Mepe B [Ba pPas3a MPEBBILIAKIYI OCEBYI) IPOTKEHHOCTb
NPOBOJHHUKA MPOBOAALIEH OOMOTKH y3I1a.

ITpomesxyTouHast KosbLieBasi MydTa MOKET UMETh JUTMHY Oosee S0 Mm.

Kpome Toro, mpomeskyTouHasi KosblLieBast My(dTa MOKET ObITh BBINOJHEHA U3 (eppura
WK TOI0OHOTO MaTepuaa.

ITpomesxyTouHas KOJbLeBast My(dTa MOXKET ObITh BBINOJHEHA U3 (peppuTa WK MOJ00HOr0
MaTepuasa, MPEeNATCTBYIOLIEr0 NPOXOXKIECHUID CHJIOBBIX JIMHUNW MAarHUTHOTO TMOJS 4epes
TpyOUaTyI0 METANIMYECKYIO YaCcTh M CKBAXHHHYIO TPyOUaTy0 METAJUINYECKYIO KOHCTPYKLHIO.

JIONONIHUTENBHO, TPOMEXKYTOYHAs  KOJblLeBas My(dTa MOXET MpensiTCTBOBATH
HPOXOXKIEHUIO CUJIOBBIX JIMHUH MAarHUTHOTO TOJIST 4epe3 TPyOuaTyr0 METAJUIMYECKYI YacThb U
CKBOKUHHYIO TPyOUaTyI0 METAJUIMYECKYI0 KOHCTPYKLHIO BO M30€KaHHe MeHepalul BHUXPEBBIX
TOKOB.

Kpome Toro, mposopsmas oOMOTKa CKBRXMHHOTO MHCTPYMEHTa MOXKET INPEICTABIATH
co0oli mpOBOAAIIYE0 OOMOTKY HMHCTPYMEHTAa C OJHMM BHTKOM, TPUYEM CKBaKHMHHBINA
UHCTPYMEHT CONEP>KUT MHOXKECTBO MPOBOSALINX OOMOTOK HHCTPYMEHTA C OJTHUM BHTKOM.

JIOTIOTHUTENIBPHO, KaKIObIH KOHEL KaXIOW M3 MHOXKECTBA MPOBOMSIIUX OOMOTOK
UHCTPYMEHTa C OJIHUM BHUTKOM MOXET OBITb 3JEKTPUYECKU COEIUHEH C JJIEKTPUYECKUM
MIPOBOJXTHUKOM.

ITpoBopsiiast 0OMOTKa WHCTPYMEHTAa MOXKET ObITh BBITIOJHEHA U3 MEIU WM MOJOOHOTO
MPOBOJALLErO MaTepuania.

Kpome Toro, mpuemo-nepenaroluil y3ea MOXKET COAEpPkKaTb MHOXKECTBO MPOBOIALINX
OOMOTOK y3J1a ¢ OJHIM BUTKOM, PACIIOJIOKEHHBIX KaXkasi B KAHABKE MPOMEKYTOUHOM KOJIBIIEBOMH
My (QTBL.

JIOTIOTHUTENBHO, MPOMEKYTOUHAsI KOJNbLeBass My(dTa MOXKET ObIThb pAacCIOJIOKEHa B
KaHaBKe B TPyO4aTOH METAJTMUECKON YaCTH.

Taxoke, mepenada Mexny MpOBOAsIIE 0OMOTKON HHCTPYMEHTA U MPOBOASIIEH OOMOTKON
y3Jla MOXET OCYLIECTBISATbCA Ha 4acTOTe MO MeHblued Mepe 1 MI'L, mpeanodTuTenpsHO no
MeHbInei mepe 5 MI'L, eme Gonee mpeanoYTUTENBHO 1O MeHblIel Mepe 10 MI .

Kpome Toro, ckBaxuHHasi mepefarolas CUCTEMa MOKET UMETb PE30OHAHCHYK) 4acCTOTy

Boite 14 MI'o.
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JIOTIOHUTENBHO, TPOBOASIIAs OOMOTKAa HHCTPYMEHTa MOXKET HUMETh OCEBYIO
MPOTS>KEHHOCTD BJIOJIb OCEBOTO HANPABJICHUS U PAAUAJIBHYIO NPOTSXKEHHOCTb NEPIEHANKY JIIPHO
OCEBOH MPOTSHKEHHOCTH, TPUYEM OCeBasi MPOTSHKEHHOCTh MO MeHblIed mepe Ha 50% Oombiue
paguanbHOU NPOTSKEHHOCTH.

Kpome Toro, mnpoBOmHUK NpPOBOAAIIEH OOMOTKM WHCTPYMEHTa MOXET HMETh
NPSMOYTOJNBHYIO (OPMY B IONEPEYHOM CEYEHUH, HUMEIOINYI0 PaJHUAIbHYIO TNPOTSIKEHHOCTD
BJIOJIb OCEBOI'0 HAIPABJICHUs] U PAagUaIbHOU MPOTSLKEHHOCTH, MPUYEM OCEBasl MPOTSXKEHHOCTH
no MeHblueii mepe Ha 50% Oosnble paanaabHON NMPOTSHKEHHOCTH.

OceBast IPOTSHKEHHOCTD NMPOBOAALIEH OOMOTKH MHCTPYMEHTA MOXKET OBITh 10 MEHbLIEH
Mepe 3 MM, NIPEeANOYTUTENBHO Ooee 5 MM.

JIOTIONTHUTENBHO, pajgualibHasl MPOTSKEHHOCTh IPOBOASALIEH OOMOTKH CKBaKHHHOTO
MHCTPYMEHTa MOKET OBbITh MeHee | MM.

Taxoke, panuanpHasi MPOTSHKEHHOCTh MPOBOAALIEH OOMOTKH CKBaKMHHOT'O MHCTPYMEHTA
MOsKeT ObITh MeHee 0,2 MM.

JIONOTHUTENBHO, paaualibHas MPOTSKEHHOCTb IPOBOASIIEH OOMOTKHM CKBa)KMHHOTO
MHCTPYMEHTa MOXET ObITh MUHHMAJIbHO BO3MOKHOH.

JIONOJTHUTENBHO, KaKABIA KOHEL[ NPOBOAAIIEeH OOMOTKM HHCTPYMEHTa MOXKET OBITh
3JIEKTPUYECKU COEANHEH C 3JIEKTPUUECKUM MPOBOAHUKOM.

Kpome Toro, mpoBozsimas 0OMOTKa CKBOKUHHOTO MHCTPYMEHTa MOJKET IMPENCTABISATH
co0O¥ MPOBOAALIYI0 OOMOTKY MHCTPYMEHTA C OAHUM BHUTKOM, NPUYEM HMHCTPYMEHT COIEPIKHT
MHOKECTBO MPOBOASLINX OOMOTOK HHCTPYMEHTA C OTHUM BUTKOM.

Kaxxnplii KOHEI KaXI0i M3 MHOXKECTBAa MPOBOIMSIIIMX OOMOTOK MHCTPYMEHTA C OJHHUM
BUTKOM MOJKET OBITh 3JIEKTPUYECKH COSMHEH C SJIEKTPHUYECKUM MPOBOTHUKOM.

JIOTIOTHUTENBHO, MPOBOSAIIAs OOMOTKA HHCTPYMEHTA MOKET OBITh BBITOJHEHA M3 MEIH
WA IOAO00HOTO MPOBOASIIETO MaTepUaa.

JIONOJHUTENBHO, CKBAKMHHBIA HHCTPYMEHT MOKET COAEPKATh MHOXKECTBO MPOBOASALINX
OOMOTOK MHCTPYMEHTa C OJHHM BHTKOM, PACIOJOKEHHBIX KaKAasi B KaHABKE MPOMEKYTOUHOM
KOJIbIIEBOU MY (THI.

Kpome TOro, CKBaXMHHBIH HMHCTPYMEHT MOXET JOMNOJHUTENBHO COAEPKATH
MPOMEKYTOUHYIO KOJBLEBYIO My Ty, UMEIOINYIO KaHABKY, B KOTOPOH PacIioIOKeHa MPOBOASIIA
00OMOTKa MHCTPYMEHTA, IPUYEM MPOMEKYTOUHAsI KOJIbLIEBas My(dTa pacroioKeHa Ha Hapy KHOM
NOBEPXHOCTH KOpIyca HWHCTPYMEHTa M pAaCIOJIOKEHa MEXAy NpoBOIAIeld 0OMOTKOH
WHCTPYMEHTA U HAPY>KHOW IMOBEPXHOCTBIO KOpIyCa WHCTPYMEHTA, MPUYEM MPOMEXYTOYHAS
KoJblieBass My(Ta BBIIOJIHEHa W3 MaTepuasa, HUMEIINero 0ojiee HHU3KYI0 3JEKTPUYECKYIO

POBOJUMOCTbD, Y€M MaTePHaJl IMPOBOASIIEH OOMOTKH HHCTPYMEHTA.
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Taxke, mpomMexyTodHasi KoiblieBas My(Ta BBIIONHEHA W3 MaTepHaja, HMEOLIEro
BBICOKYIO MPOHULIAEMOCTb CUJIOBBIMU JIMHUSMU MarHUTHOTO MOJISL.

ITpomesxyTouHast KonbLieBass MydpTa MOXKET ObITh PAaCIONOKEHAa B KaHABKE B KOPITyCe
HUHCTPYMEHTA.

JIOTIOTHUTEBHO, TPOMEKYTOUHAS KOJIbIIEBast My pTa MOJKET IMETh JIJIMHY BAOJb OCEBOTO
HalpaBJIeHUs, MO MEHbIIEH Mepe B JBa pas3a IMPEBHILIAIOIIYI0 OCEBYH IPOTSKEHHOCTH
NPOBOJsAIIEeH OOMOTKH MHCTPYMEHTA.

Taxoke, mpoMexyTo4dHast KoyblieBasi My(ra MOkeT ObITh BBINOJNIHEHAa U3 (eppura WiIu
no00HOrO Marepuaia, MPEensTCTBYIOIIEro MPOXOXKACHUIO CHUIIOBBIX JIMHUN MAarHUTHOTO IOJIS
yepe3 KOPIyC MHCTPYMEHTA U MO3BOJISIOIIEro H30ekaTh reHepalii BUXPEBBIX TOKOB.

JIOTIONTHUTENBHO, TPOMEXKYTOUYHAsE KOybLieBass My(pTa MOXeT ObITh BBIIIOJHEHA W3
beppura ninu nogoOHOro MaTrepuana.

ITpomesxyTouynasi KojbleBast My(dTa MOXKET MPEemnsTCTBOBATb IMPOXOKIEHHIO CHIIOBBIX
JMHUI MarHUTHOTO TIONIST 4Yepe3 KOpPIyC HMHCTPYMEHTa BO H30eXaHWe TeHepalMyd BUXPEBBIX
TOKOB.

JIOMONHUTENPHO, CKBa)XXMHHAs  IEpeAarollas CHUCTeMa  COIVIACHO  HACTOSIIEMY
U300pETeHUI0 MOJXKET COAep)KaTh YIUIOTHUTENbHBIE CPEACTBA, PACIOJIOXKEHHBIE BOKPYT
BIEKTPUUECKUX MPOBOJHUKOB B CTEHKE.

Kpome TOro, sHepromnorpeOsitomee yCTPOWCTBO MOMKET TNPEACTABNIATH OO0
JNaTUYUKOBBIA MOJY Jib.

JIOTIONTHUTENBPHO, NaTYMKOBBIA MOJYJIb MOXKET COAEpPKaTh UCTOYHHUK SHEPTUH, TAKON Kak
Oarapesi, TOIUIMBHBIA 3JIEMEHT, HJIH MOXET OBITb COENMHEH C JJIEKTPHYECKOW JIMHUEH
yIIPaBJICHUS.

JIOTIOTHUTENBPHO, 1aTYUKOBBIA MOZYJIb MOXKET COJEPKATh MUKPOKOHTPOJLIED.

Takxe, TaTUUKOBBIN MOAYJIb MOKET COZIEPIKATh MOAYJIb XPaHEHMUSI.

JIaTYMKOBBIA MOAYJb MOXKET COAEPKaTb NATYMK, TAKOM KaK TEeMIEPAaTypPHBbIN AAaT4YUK,
JAaTYUK JaBJICHUs, WIN JaTYUK, U3MEPSIOLUN COoJecofepKaHue, COAep>KaHue TeKyuel cpenpl,
IUIOTHOCTD U T.1.

JIOTOTHUTENIBPHO, NaTYUKOBBIM MOZYJIb MOXKET COJE€PIKATh HECKOJIBKO TaTYUKOB.

Kpome TOoro, ckBakuHHasz TpyOuaras MeTa/IMuecKass KOHCTPYKIMS  MOXKET
JOTIOJTHUTEIIbHO COJIeP>KaTh MHOKECTBO MPUEMO-TIEPENAOIIUX Y3JIIOB.

JIOTIONTHUTEIBHO, CKBAXKMHHBIAH MHCTPYMEHT MOXKET OBITh COCOHHEH C TMOBEPXHOCTHIO
MOCPEACTBOM Kabesnsi, W CIIeOBATEIbHO TMPENCTaBJsTh COOOH CHyckaemblii Ha Kadene
CKBQ)KUHHBIM HHCTPYMEHT.

CKBaXMHHBIN HHCTPYMEHT MOXKET COAepIKaTh OaTapero TN HECKOJIbKO OaTapei.
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JIOTIOTHUTEIBHO, CKBAKUHHBII WHCTPYMEHT MOJKET INMPEACTABIATh COOOH CKBa)KUHHBIH
UHCTPYMEHT 0e3 kadeJs.

Taksxe, CKBaXXMHHBIN HHCTPYMEHT MOXKET COAEPKATh LUEHTPATOP, TAKOU KaK CKBa>KHMHHBIN
TPaKTOp.

JIOTIONTHUTENBHO, CKBAYKUHHBIM HHCTPYMEHT MOXKET COJIEPKATh CPEICTBA XPAHEHMUSI.

Kpome TOro, CkBaKMHHBII HMHCTPYMEHT MOXKET COAEPKATb JJIEKTPOHHBIA MOIYJIb
yIIPaBJICHUS.

JloTIOTHUTENBHO, TPOBOAIIAast OOMOTKA y3J1a M IPOMEXKY TOYHAS! KOJIbIIEBast My PTa MOTYT
OBITH MMOKPBITHI IIOCTOSTHHBIM ITOKPBITHEM, TAKMM KaK 3TIOKCHUAHAS CMOJIA, Pe3UHA U T.JI.

JIOTIONTHUTENBHO, TMPOBOJsAINAs OOMOTKA WMHCTPYMEHTAa U IPOMEXKYTOYHAs KOJbLIeBas
My(dTa MOryT OBITh IOKPBITHI MOCTOSTHHBIM MOKPBITHEM, TAKUM KaK SITOKCHJIHASI CMOJIA, PE3UHA U
T.J.

Kpome Toro, ckBakmHHasi TpyOuarasi MeTajuiMueckas KOHCTPYKLUSI MOXKET COAEpKaTb
3aTpyOHbIe Oapbepbl, BHIIOJIHEHHbIE C BO3MOYKHOCTBIO Pa3’)KUMAHUS B 3aTPyOHOM MPOCTPAHCTBE
¢ obecrieueHreM U30JSIIMU MEXKIy TIePBOI 30HOM U BTOPOI 30HOM, MPUUYEM KasKAbIH 3aTpyOHBIN
Oaprep comepKUT TPyOuUaTYH0 METa/UIMYECKYH) 4YacThb Oapbepa, YCTAHOBJIEHHYIO KaK 4YacTh
CKBOXKMHHOHM TPyOUaTOH MeTaJIMYeCKOH KOHCTPYKLHH, Pa3’KUMHYI0 METaJUIMYECKYH0 My(QTy,
OKPY>KAIOLIYI0 TPyOUaTyIO0 METANIMYECKYIO 4acTh Oapbepa M COEMHEHHYIO C Hel C CO3JJaHHeM
KOJIBLIEBOIO TMPOCTPAHCTBA, B KOTOPOE MOXKET MPOXOAUThH TeKydas cpena uepe3 OTBEpPCTHE B
TpyOUaTON METaJUTMUeCKON dYacTu Oapbepa M Pa3KUMaHUS PAa3KUMHOW METaJUTH4eCKOM
My (QThI.

Hakonen, 1aT4nKOBBIA MOIYJIb MOXKET OBbITh PACIIONIOKEH B 3aTPYyOHOM MPOCTPAHCTBE U
BBITNIOJIHEH C BO3MOXKHOCTBIO M3MEPEHUs] CBOMCTBA, TAKOTO Kak TeMIlepaTypa WM JaBJeHHe, Ha
ONHON cTOpoHe 3aTpyOHOro Oapbepa BHYTPH CKBOKUHHOW TPyO4aTOH MeETaTMYeCcKOn
KOHCTPYKLWH WU BHYTPHU 3aTpyOHOrO Oapnepa.

H3o0peTerne 1 ero MHOTOYHCIICHHBIE TIPEUMYIIIECTBA OMKCAHbl HIXKE OoJiee moapoOHO
CO CCBhUIKAMHU Ha MpujaraeMble CXeMaTHYeCKHe YePTEKH, HAa KOTOPBIX C LEJIbI0 MIUTIOCTpALUU
NOKa3aHbl HEKOTOpBbIE HE OrPAHMYUBAIOIINE BAaPHAHTBHI OCYIIECTBJICHUS H300pETeHMs, U Ha
KOTOPBIX:

- Ha ¢ur. 1 moka3aH BUA B YACTUYHOM IIOTNEPEUHOM pa3pe3e CKBAKMHHOW NepenaroLleil
CHUCTEMBI,

- Ha ¢ur. 2 moKazaH BUA B YAaCTUYHOM I[IOTIEPEYHOM pa3pe3e YacTH CKBAKHHHOM
TpyOUaTON METAJUTNIECKON KOHCTPYKIMH, UMEFOIIEH MPUEeMO-TIEPEAr0 NN Y3€l,

- Ha ¢ur. 3 mokazaHa MpoBOAsIIast OOMOTKA y3J1a B IIEPCIIEKTUBE;
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- Ha ¢ur. 4 moka3zaH BUA B YACTHYHOM IIOTIEPEYHOM pa3pe3e HYacTH CKBAKHHHOTO
UHCTPYMEHTA;

- Ha ¢ur. 5 mokazaHa mpoBoAsAIIast 0OOMOTKAa HHCTPYMEHTA B IIEPCIIEKTUBE,

- Ha ¢ur. 6A u 6B mNPOWLIIOCTPUPOBAHBI CUJIOBBIC JIMHUM MAarHUTHOTO TIOJIS,
reHepHUpyeMble MPOBOJsAIIeH 0OMOTKOHN y3Jla NpU Mepenadye AaHHBIX U3 MPUEMO-TIEPEAA0IIero
y3Jla B CKBaKUHHBIN HHCTPYMEHT;

- Ha ¢ur. 7 moKazaH BUA B YAaCTUYHOM IIOTIEPEYHOM pa3pe3e 4YacTH CKBAKHUHHOM
TpyOYaTol MeTaNIM4eCKOW KOHCTPYKLMH, MMEIOIEH MpHeMO-TIepearoinid y3es, HUMEIOIIHH
MHOKECTBO MPOBOASALINX OOMOTOK y3J1a; U

- Ha ¢ur. 8 mokazaH BHUA B YACTUYHOM IIONEPEYHOM paspe3e APYrod CKBAKHUHHOM
Nepenaroer CUCTEMBI.

Bce ueprexu SBISIFOTCS OY€Hb CXEMAaTHUECKMMH U He 00s3aTeNbHO BBIMOJHEHBI B
maciitabe, MpU 3TOM Ha HUX MOKa3aHbl TOJBKO T€ YaCTH, KOTOPbIE HEOOXOUMBI AJIsI OSICHEHUSI
n300peTeHus], TOra Kak JpyTrue YacTH He MOKa3aHbl MK MOKa3aHbl 03 00 bICHEHMUS.

Ha ¢ur. 1 nokasana ckBaxuHHas nepeparomasi cucrema 100 s mepenadu JaHHBIX
yepe3 CKBAKUHHYIO TPyOUaTyI0 METAIMYECKYI0 KOHCTPYKLHMIO 2, PACHOJIOKEHHYIO B CTBOJIE 3
ckBakuHbl 4. CKBaKMHHAS IepelaroInasl CHUCTEMa COAEPXKUT CKBAXKHMHHYI TpyOdaTyro
METAJUIMYECKYI0 KOHCTPYKIHMIO 2, MMEILIYK) OCEBOE HAaIpaBjieHuEe | U pacroNOKEHHYH B
CTBOJIE CKBaKUHBI C 00pa3oBaHHEM 3aTpyOHOTO MPOCTPAHCTBA 5 MEXKAY CTBOJIOM CKBA)KUHBI U
CKBQXMHHOW TpyO4aToil MeTajuimdeckol KOHCTpykipen. CKBaKMHHAs TMepenarouasi CUCTeMa
JOTIOJIHUTENIPHO ~ COAEPIKUT TMPUEMO-TIepeNaloluid  y3en 6, comepamuil  TpyouaTyro
METAJUIMYECKYIO 4acTh 7, MPOBOIAIIYI0 OOMOTKY 11 y37a, BBIMOJHEHHYIO M3 MPOBOAHUKA 19, u
sHepronoTpedsiromee yctpoiicteo 12. TpyOuartas mMeTamudeckas 4acTh 7 YCTaHOBJIEHa Kak
YacTh CKBAKUHHON TPyO4aTOH METAJIMUECKOH KOHCTPYKLMH, HAIIPUMEP TOCPEACTBOM Pe3bObI
68, u TpyOuaras Mera/uTMuecKass 4YacThb HMMEET BHYTPEHHIOK IIOBEPXHOCTh 8, HAPYKHYIO
nosepxHocTh 9 u crenky 10. IlpoBomsmas oOmorka 11 y3ma, Takas Kak MEIHOE KOJbIIO,
COCIMHEHA C BHYTPEHHEH IOBEPXHOCTHIO TPyOUaTONW METAJUTMYECKOW YacTH, Hampumep B
KaHaBKe TpyOUaTOH METaJUTMUECKON 4acTu. DHepromnorpedisiroiee yCTporucTBo 12, Hampumep
JATYUKOBBI MOZYJIb, PACIOJOXKEHO B 3aTPyOHOM NPOCTPAHCTBE U COCOMHEHO C Hapy>KHOM
MOBEPXHOCTHIO 9. DHepronoTpedisitoniee yCTpOHCTBO 12 COEMHEHO ¢ MPOBOASIIEH 0OMOTKOH
11 y3na mocpencTBoM ayiekTpuueckoro npoponHuka 14. CxkeakunHas nepenaromas cucrema 100
JOMOJIHUTEJIBHO  CONEPXKUT CKBAXXKWHHBIA HMHCTpyMeHT 20, coxepxamuii kopmnyc 21
WHCTPYMEHTA, HapPYy>KHYIO MOBEPXHOCTb 22 KOPIyCca MHCTPYMEHTA M MPOBOASALIYI0 OOMOTKY 23
uHcTpyMeHta. Kak mokasaHo Ha ¢ur. 3, mpoBomsmas oOmotka 11 y3ma mMeeT OceByIO

NPOTSKEHHOCTh 24 BAOJB OCEBOrO HAmpaBieHUss 1| M pagualbHYI0 MNPOTSDKEHHOCTH 25
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NEPNEHANKYJISIPHO OCEBON MPOTSKEHHOCTH, MPUYEM OCEBasi MPOTSKEHHOCTD 110 MEHBbLIEH Mepe
Ha 50% OoJplue paanagbHON MPOTSHKEHHOCTH.

Taxum oOpasom, npoBozsimas oOMotka 11 y3ma BbINOIHEHA U3 MPOBOAHHUKA 19, mpudem
NPOBOJHUK HMEET NPSMOYTONbHYIO (OpMy B TMONMEPEYHOM CEUEeHHUH TaK, 4YTO JUIMHA
NPSIMOYTOJBHUKA MPOXOANT BIOJIb OCEBOTO HAINPABIJICHUs/OCEBOH MPOTSKEHHOCTH CKBAKMHHOU
TpyOuUaTO METAJNIMUECKOW KOHCTPYKLHMH, a HMEIoIas MEHbIIUH pasMep LIMPHHA
NPSMOYTOJbHUKA MPOXOIUT BIOJb pPaJUaNbHOW TNPOTSHKEHHOCTH. M3BecTHble OOMOTKH
BBINIOJIHEHBI U3 MPOBOAHUKA, UMEIOLIEro KPyIJioe MONEepPEeYHOe CEYEHUE, a MPOBOJHUK HAMOTAH
TaK, 4TOOBI MOJYYUTh MHOTO BUTKOB OOMOTKH, 00pa3yIOIUX 3JI€KTPOMArHUTHY IO KaTyIIKY.

bnaromapss Hamuumroo mnpoBoAsiiedl OOMOTKM y37a, BBINOJHEHHOH W3 NPOBOIHMKA,
KOTOPBIII UMEET MPSMOYTOJIbHOE CeYeHHe, I7le OCeBasl MPOTSHKEHHOCTb CYIIECTBEHHO OOJIblle
panuanbHOW MPOTSHKEHHOCTH U CYIIECTBEHHO OOJBILIYIO OCEBYIO MPOTSIKEHHOCTb, YeM B
M3BECTHBIX KAaTyIIEYHBbIX OOMOTKAX, MOIYYaOT CYLIECTBEHHO OOJBIIYIO PE3OHAHCHYIO YacTOTY
NpoBOZsLIed OOMOTKH y3/1a, 4eM PE30HAHCHAs YacTOTa W3BECTHBIX KATYIIEK, CIEIOBATENBHO,
IPHEMO-TIEPEAIOLIH Y3 MOXKET OCYLIECTBIISITh Iepenady U NpUeM Ha CYLIeCTBEHHO Ooiee
BBICOKOI YacTOTe, YeM HW3BECTHBbIE KAaTyIIKU. DTO NMPOUCXOAMT Ojaromapst ToMy (akTy, 4To
nepenaBaTb U NOJIy4aTb AAHHBIE MOXHO TOJNBKO HA 4acTOTE, KOTOPas HUXKE PE30OHAHCHOMN

HaCTOThI an/IeMo-nepenaIOLueﬁ CUCTEMBI H, CJICOOBATCIIbHO, €CJIM PE30HAHCHAA 4YacToTa

>
KaTYLIKH HU3KAsl, TO BO3MOJKHASI YaCTOTA Nepeiavyr/IprueMa JOKHA ObITh ele HUXKe.

Kpome Toro, Ojaromapsi HaJIWYHEO TPOBOASINEH OOMOTKHM y3j1a, BBIMOJHEHHOW U3
NPOBOJHHUKA, MMEIOIIEr0 MPSIMOYTOJIbHOE CeUeHHe, COMPOTHUBJIEHHE OOMOTKH YMEHBIIEHO IO
MHUHMMyMa IIpU COXPAaHEHMM IOCTOSHHOM HWHAYKTUBHOCTU. HMHAYKTHBHOCTH omnpenensercs
¢usnyeckuMu MapaMeTpamMy, T.€. IUIOIIAJbI0, OXBaTbIBAEMOW OOMOTKOW, TOrma Kak
COTPOTHUBJIEHUE OMPEAEISIETCS TUIOLIAIBIO MTOMEPEYHOr0 CEYSHHST TPOBOIHUKA OOMOTKHL.

Ha BBICOKMX HacTOTax, UCHOJIB3YEMBIX B HACTOSLIEM H300PETEHHH, BOSHUKAET SIBJICHUE,
HA3bIBAEMOE TMOBEPXHOCTHBIH 3()(EKT, KOTOPBIH MPEenCTaBiIsAeT cOOOH H3MEpEHHe TOro, Kakoe
KOJINY€CTBO OOMOTKH (PaKTHUECKH UCTIOIB3YETCs ISl IPOBEIEHUS] TOKA B IIPOBOAHUKE/OOMOTKE.
brnaropapst HaIMYUIO MPSIMOYTOJBHON (POPMBI B MOMEPEYHOM CEYEHUH MPOBOJHHKA OOMOTKH
UCTIOJTb3YeTCs OOJbIIe OOMOTKH.

Kakx mnokasano Ha ¢ur. 2, npoBOAHUK mpoBomsAumeid obmorkm 11 y3ma wmeer
NpsSIMOYTONBHYIO (opMy B monepedHoM cedeHun. OceBas NPOTSHKEHHOCTh COCTABISIET T10
MeHbIIEeH Mepe 3 MM, MPEANOYTUTENBHO Oojiee S MM. PanuanbHast IpOTSIKEHHOCTh MPOBOASLIEH
oomorku 11 y3ma cocraBiasier menee 1 MM, mnpeamodrurebHO Menee 0,5 M, Oonee

NPpEANIOYTUTEIIbHO padaualibHass TMPOTAKEHHOCTb COCTABJIAECT MCEHEC 0,2 MM. Pa):[Haanaﬂ

NPOTSDKEHHOCTh MPOBOAHMKA 19 mpoBozsimeli oOMoTku 11 y37a mpennouTUTENhHO BBITOTHEHA
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MUHUMAaJIbHO BO3MOKHOM. CKBa)KMHHAasl Mepelarolias CUCTEMa MMeEET PE30HAHCHYIO 4acTOTy
Boime 14 MIn. Ilepemaua mexay mnpoBopsmeil OOMOTKOH WHCTPYMEHTa W TPOBOASALIEH
OOMOTKOH y3/1a MPOMCXOAUT Ha YacToTe Mo MeHbmeidl mepe 1 MI'L, mpeamouTHUTENHHO IO
MeHbineir mMepe 5 MIn, eme Oonee mpeanmoytutenbHO TO MeHbined mepe 10 MIn. Takum
oOpa3oM, mepenavya JaHHBIX MOXKET OCYINECTBIIATBCS HAMHOIO OBICTpee, YeM B H3BECTHOMN
CHUCTEME, OCYLIECTBJIOLEN nepeaady Ha dactore S50 'L, u nepenava sHEpruu OT MHCTPYMEHTA
K SHEPronoTpelsomemMy yCTPOHCTBY TaKKe MOXKET MPOMCXOANTb HAMHOIO OBICTpee, 4eM B
U3BECTHOH cucreme, 0e3 HEOOXOOMMOCTH HCIOJIb30BAHUS 3JEKTPUIECKUX JIMHUNA YIIPABICHHUS.
Taxum oOpa3oM, CKBa)kMHa MOXET UMeThb Oojiee 3(P(EeKTUBHYIO KOHCTPYKIMIO, KOI7Ia MOKHO
n30eKaTh MCIIOJNB30BAHMS HJIEKTPUUYECKUX JUHHUN ynpaBieHus. s Toro, 4yToObl nepenaBaTh
eme OOJblIe SHEPruH, MOMKHO HCIOJNb30BaTh MHOXECTBO IPOBOASIIMX OOMOTOK Y3Ia,
Harpumep, OAHYy JUIi oOMeHa JaHHBIMH U OAHY Ul MepeNadyd SHEPruu. JHEprus U IaHHbIe
OyayT mepenaBaThCs Cpasy Ke.

CKBa)XMHHBIN MHCTPYMEHT MOJKET NepefiaBaTh YHEPTUI0 W/WJIM JaHHbIE HAa HECKOJbKHX
4acToTax, Takux kak 10-20 MI'n, Hampumep Ha 13.56 MI', u Ha Gonee Huskoit wacrore | MI'L,
TaK 4TO €CJIM JaHHbIe Ha BBICOKOHM YacTOTE He MOJIy4YeHbl, CHTHAJIBI Ha OoJjiee HU3KOW 4acToTe
CKopee BCero OyayT IOJy4eHbl U MOATBEPHAT, UTO cucrteMa paboraer, HO TpeOyeT HEeKOTOPBIX
perynupoBok. OfHa peryaupoBKa MOKET 3aKJIFOYaThCsl B CMEIEHUH CKBaXKMHHOTO HHCTPYMEHTA
OTHOCHUTEJIbHO IIEHTpa, KaK Moka3aHo Ha ¢ur. 6B. Yacro, xorna MHCTPYMEHT OCYINECTBIISET
nepenavyy, HO HUYEro He MPUHUMAET, ONEepaTop CKIJIOHSETCS] K BBIBOAY, YTO HUHCTPYMEHT He
paboraer, u Onaromapsi mepenadye SHEPTMU/IAHHBIX Ha YacToTax emie Hwke | MI'h, momMumo
nepenavyy Ha BhICOKHX yacTorax 10-20 MI'w, ecnu 4To-TO OBLIO MEpenaHo, onepaTop Mnojydaer
UH(OPMALIUIO O TOM, YTO CIIOCOOHOCTh MHCTPYMEHTA B Iepeade yxXyamiachk. Takum o0pasom,
Onaronapsi mepenade SHEpruu WM OOMEHy NaHHBIMH Ha Ooyiee HU3KOH vacToTre, Hampumep 1
MI 11, naHHast HU3Kast YaCTOTA MPEACTABISIET COOOH BCIIOMOTaTEIbHYIO YaCTOTY.

DnexTpudeckuii MPoBOAHKUK 14 mpoxomut uepe3 creHKy 10 TpyOwaroil MeTasuindeckoit
YaCTH, T.€. CTEHKY CKBaKMHHOW TPyO4aTON MeTaJUTMYECKON KOHCTPYKIUK 2 B CTBOJIE 28, 1Jist ero
COEIMHEHHUs] C KOpPIycoM 16 mnpueMo-nepenaroimero ycrpoicrsa 36, pacrnojoKEeHHOrO Ha
HApY>KHOM MOBEPXHOCTHU TPyOUaToi MeTayumyeckoii yactu 7. [lpuemo-niepenaroriee yCTpoicTBo
36 conmepkuT TPOBOIAIYED 0OMOTKYy 11 y3ma, XOTS W pacHoJIO(KEHO Ha BHYTpPEHHeEH
MOBEPXHOCTHU TPyOUaTON METAJUTNIECKOH YaCTH.

ITpuemo-nepenaromuii y3en ¢ ¢ur. 2 AONOJHUTEIBHO CONEPKUT MPOMEKYTOUHYIO
KOJIbIIEBYI0 MydTy 17, MMeIOImy0 KaHaBKy 18, B KOTOPOIi pacmoyioskeHa MPOBOJsIIasi 0OMOTKA
y3Jla TaK, YTO TNPOBOAHUK 19 mpoBonmsmeli OOMOTKH y3j1a paclojOXKeH B KaHaBKe.

ITpomesxyTouHast KonblieBast My¢Ta 17 pacronokeHa B KaHaBKe 33 Ha BHyTPEHHEH MMOBEPXHOCTH
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8 TpyOuaroil MerayuIM4ecKkoil 4acTh 7 M pacHoONOKEHA MEXAYy MPOBOAHHKOM IPOBOISIIEH
ooMotkm 11 y37ma W BHYTpeHHEH MNOBepXHOCTHIO. lIpomexyTouHas kombresas my¢ra 17
BBIMIOJIHEHA W3 MaTepHajia, UMEIIIero Oosee HU3KYI 3JIEKTPUYECKYIO IMPOBOIUMOCTD, HYeM
MaTepuajg MPOBOASIIEH OOMOTKM y3Jla © CKBOXHHHOH TpyO4aTol MeTaTM4ecKoi
KOHCTPYKIMK/TPyO4aTOil MeTaNIM4ecKOi 4acTH, TaK YTO NPOMEXYyTOUYHAsk KoJbleBas My(dra
NPEMATCTBY €T MPOXOKACHUIO CHIIOBBIX JIMHUN 73 MarHUTHOTO NOJIst (TIOKa3aHbl Ha (ur. 6A u 6B)
yepe3 TpPyOUATyr0 METAJUTMYECKYI0 YacTh, MPEACTABISIOIIYI0 COOOH YacTb CKBaKHHHOM
TpyOUaTOl METAIJIMUeCKON KOHCTPYKLUHMH, BO M30€XaHHWE TE€HEPAlMHd BUXPEBBIX TOKOB.
Buxpesble TOKM HapyLIalOT KakK Mepefady SHEPruM, Tak U Iepefady MaHHbIX, T.e. OOMeH
JAHHBIMU MEXAy MPUEMO-NEPEAAOIUM Y3JI0M U MHCTPyMEHTOM. IIpoMexyTouHas konbLeBas
My(dTa BBINOJHEHA M3 MaTepHalla, UMEIOINEro BBICOKYIO NMPOHHIIAEMOCTb CHIJIOBBIMHU JIMHUSMU
MAarHUTHOTO TOJIS.

Kpowme Toro, 4ueM TOHbIIE TPOBOAHUK MPOBOSIIEH OOMOTKH Y3714, T.€. IPH BBIIOJIHEHUN
pamuanbHOW  MPOTSHKEHHOCTH MPOBOAHMKA NPOBOAAINEH OOMOTKM y3/1a MHMHUMAJBHO
BO3MOJKHOMW, TEM MeHbIEe BHXPEBBIX TOKOB IEHEPUPYETCs] B MPOBOISIIEH OOMOTKe y3ia IpH
nepenaye sHepruu win oOMeHe naHHbIMU Tipu nepeMeHHOM Toke (AC). To ke OTHOCHTCS K
npoBoAsLIel 0OMOTKE HHCTPYMEHTA.

Kaxk mokasano Ha ¢ur. 2, sHEpronoTpedJIsiFoIiee yCTPOMCTBO MOKET MPEACTABIIATh COOOH
OATYUKOBBIA MOAy b 42. JIaTYMKOBBIA MOIYJb MOXET ObITh COEIUHEH C KOPIYCOM MPUEMO-
NePEeNAOLIEro YCTPOMCTBA, HO MOXET OBITh BBITIOJHEH OTHENBbHO OT HEro B JPYrOM BapUaHTE
ocy1ecTBieHusl. JIaTYMKOBBII MONYJb 42 COAEPKHUT UCTOYHHK 43 SHEPTHHU, TAKOH Kak Oarapes,
TOIJIMBHBIA 3JIEMEHT, OAHAKO B JPYyrOM BapHAaHTE OCYILIECTBJIEHUsS JAaTYMKOBBI MOJIYJb
COCOMHEH C SJIEKTPUYECKOH JHHMEH ympaBieHus (He MOKa3aHa), (YHKUMOHHPYIOLIEH Kak
HUCTOYHMK 3HEepruu. JlaT4MKOBBII MOAYJb JONOJHUTEIBHO COAEPKUT MHUKPOKOHTposuiep 44 u
Moaysb 45 xpaHeHus. Kpome TOro, natdyMkOBBIA MOAYJb COAEPKUT NaTuhK 46, Takol Kak
TEMIEpPaTypHbId AATUUK, AATYUK JABJICHMs, WIN JAaTYUK, H3MEPSIOLUIUN COJIECOIepKaHue,
COAEpKAHUE TeKydell Ccpeapl, IJIOTHOCTb M T.A. JlaTUMKOBBIM MOIYJIb MOKET COIEPKaThb
HECKOJIBKO JTaTUYMKOB W/WJIM HECKOJBKO PA3JIMYHBIX JATYMKOB. JIJIs1 YIUIOTHEHHsS BHYTPEHHETO
o0beMa CKBOKMHHON TPyO4aTOll MeTajuIMYecKON KOHCTPYKIIMH OTHOCHTEJIBHO 3aTpyOHOTO
MPOCTPAHCTBA BOKPYT 3JIEKTPUUECKHUX MPOBOJHUKOB B CTeHKe 10 TpyOuUaTOll MeTaTn4eckoi
4acTU 7 PacoJIOKEHbI yIIJIOTHUTENbHbIE CpeacTBa4l.

Korpa ckBaxuHHBII HHCTpyMeHT 20 pacnoyioKeH BHYTPU BHEIIHEW TIpaHuubl 74
MarHUTHOTO ITOTOKA, MTOKa3aHHOH Ha ¢ur. 6A u 6B, CKBa)XHHHBIH HHCTPYMEHT MOKET MTPOBEPATH

YPOBEHb YHEPTHH UCTOYHHKA SHEPTUH, TAKOTO KaK OaTapesi pueMo-TIepearoLiero y3ia.
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Kax moxazanHo Ha ¢ur. 2, mpoMexyTodHast KojbleBas Mydra nmeer anuHy L Bmosb

>
OCEBOTO HAMNpaBJICHWs, KOTOpas IO MEHbUIEH Mepe B [Ba pa3a IMPEBBINAECT OCEBYHO
NPOTSDKEHHOCTh MPOBOAHMKA 19 mpoBomsimeit oomotku 11 y3na. IIpomexyTouHast KonbLeBas
My(dra BbINONHEHa U3 (eppuTa WIKM MOJOOHOrO0 MaTepHalia, MPEMATCTBYIOMETrO MPOXOXKIESHHUIO
CHJIOBBIX JIMHUM MarHUTHOTO TOJIS Yepe3 TPyOdaTyr0 METAJUIMYECKYK) HYacThb M CKBa)KUHHYIO
TpyOUaTyI0 METAJUINYECKYI0 KOHCTPYKLUMIO. TakuMm o0pa3oMm, BHUXPEBBIE TOKH MPAKTUYECKH
MOJIHOCTBIO UCKJIIOYEHBI, & CUTHAJI JaHHBIX NPU CKAYMBAHUU AAHHBIX U3 JaTYUKOBOIO MOJIYJIS
NpPEeACTaBIsieT COOON YUCTBIA CUTHAJ, KOTOPBIH MOKHO JIerko npodects. Kak mokasaHo Ha ¢ur.
6A, cujoBble JUHUM 73 MAarHUTHOTO TIOJsl HAIpPaBJI€Hbl PAaJUaJIbHO BHYTPb, OJHAKO
IPOMEKYTOUHAsI KOJIbLeBast My(pTa MpensaTCTBYeT MPOXOKACHUIO CUJIOBBIX JIMHUH MarHUTHOTO
noJist yepes cTeHKy 10 TpyOuaToit MeTaun4ecKoi yacTu 7.

Kak nokasaHo Ha ¢ur. 2, npoBozsimast oomMoTka 11 y3ia siBisiercs Haubonee yaaaeHHON
OT TPyO4aToOi MeTayNIMuecKol 4acTh 7 NeTalblo, B PE3YyJIbTaTe Yero MPOXOXKACHUIO CHIIOBBIX
JIMHUI MAarHUTHOTO MOJIA MEXAY MPHUEMO-NepeAaroliuM y3J0M U UHCTPYMEHTOM MpEMsATCTBYET
TOJIBKO TeKy4asi cpefia, MPOTEKAroIasi B CKBAXKUHHOM TpyO4aToN METAJUINYEeCKOW KOHCTPYKLINH.

B npyrom BapuaHTe OCyLIeCTBICHHs W300peTeHHs] MPOBOAHKK 19 mpoBozsieii 0OMOTKH
11 y3ma u mpomeskyTo4Hasi KosbleBass My(Ta MOTyT ObITh PacCIOJIOKEHbI B YINyOJIeHHH, T.€.
pacroNIO’KEHbl HECKOJIbKO HH)KE€ BHYTPEHHEH MOBEPXHOCTH, YTOOBI OCTABUTH MECTO IS
3aLIUTHOTO MOKPBITHUSA, IPEIHA3HAYEHHOTO JIJIS 3aLUThI OT CKBA)KMHHOU TEKy4el Cpeibl.

Kak nokaszano Ha ¢ur. 3, npoBopsiiasi 0OMOTKa y3j1a UMEET MO CYIIEeCTBY OIWH BHUTOK,
YTO O3HAYAET, YTO MPOBOIHUK 19 mpoBopsieit oOMoTku 11 y3na moBopauusaer ot 0° mo 360°
WIA MEHbIIE, CJIEeNOBATENbHO, MPOBOASIIAs 0OMOTKA y3Jla MPEnCTaBiIsieT cOOOH MPOBOASIIYIO
O0OMOTKY y3J1a ¢ OJHIUM BUTKOM. [IpOBOTHUK MPOBOAALIEH OOMOTKH y3J1a BBIIIOJHEH U3 MEIU WIH
nonoOHOro npoBosinero marepuana. OnuH koHer 15 npoBoxsieii 0OMOTKH y3J1a JIeKTPUIECKU
COCIMHEH C 3JIEKTPUYECKHM MPOBOIHUKOM 14, a mpyroit koHen 15 mpoBopsiiei 0OMOTKH y31a
3JIEKTPUYECKH COEAUHEH C APYTUM 3JIEKTPUYECKUM NPOBOAHUKOM 14. Kakablil 31€KTpUYECKUi
NPOBOJHUK TPOXOOUT HEpe3 CTEHKY TpyOuaTol MeTaJUIMYeCKOH YacTH U 3JIEKTPHUYECKH
COEIMHEH C KOPIyCOM, PacIiOJIOKEHHBIM Ha HapY>KHOW MOBEPXHOCTH TPYOUaTOH METAJUTMYECKON
YaCTW/CKBAXMHHOW TpyO4aToOil MeTajuimyeckod KOHCTPYKUuH. [IpOBOIHMK MPOBOASLIEH
OOMOTKH y37a uMeeT (popMy IJIOCKOTO TOHKOT'O KOJIbIIA, BBIMIOJIHEHHOTO, HANPHMEp, U3 MEMH,
IIpUYEeM OCeBasl MPOTSLKEHHOCTb MPEBBIIAET S5 MM, a paAuanbHas MPOTSXKEHHOCTb HeE
npesbiuaer 0,5 M.

Ha ¢wur. 4 nmokaszaHa 9acTb CKBRXMHHOrO MHCTpyMeHTa 20, mpudeM HeOoJsbIuas 4acThb
KOpIlyCa UHCTPYMEHTA NOKA3aHa B BUJ€ B MOMNEPEYHOM CEUYECHUU ISl WIITFOCTPALUU MOJOKEHUS

U KOH(pUTYpauuu npoBosiiel ooMoTku 23 nHctpyMmenTa. Kak mokasano Ha ¢ur. 5, mpoBopsimast



10

15

20

25

30

50113 13

00MOTKa 23 MHCTPYMEHTa UMEET MPOBOJHUK 29, UMEIOINN OCEBYIO MPOTSHKEHHOCTh 26 BIOJb
OCEBOT0 HATPABJICHHUS, U MPOBOAHUK MPOBOAALICH OOMOTKH MHCTPYMEHTA UMEET PaJHajIbHYIO
NPOTSDKEHHOCTH 27 MEPIIEHANKYISIPHO OCEBOH MpoTsikeHHOCTH. Kak mokaszaHo Ha ¢ur. 4, oceBast
NPOTSDKEHHOCTh 10 MeHbIel mepe Ha 50% Oonbine paananbHOR npotsikeHHOCTH. [IpoBOmHUK
npoBOsAIIel OOMOTKH MHCTPYMEHTa MMEET MPSIMOYTOJIbHYIO (POpMYy B TOMEPEUHOM CEUEHHH.
OceBasi TPOTSKEHHOCTh TPOBOAHMKA MPOBOAAIIEH OOMOTKM HMHCTPYMEHTA COCTAaBIIAET I10
MeHbIIEH Mepe 3 MM, MPEANOYTUTENBbHO Ooniee S MM. PagnanbHast MpOTSIKEHHOCTh POBOAHUKA
npoBoAsiel 0OMOTKH MHCTPYMEHTa COCTaBJISIET MeHee 1 MM, mpeanouTuTesibHo MeHee 0,5 MM,
eme Ooyee TPEANOUTHUTENBHO paauaNbHas NPOTHKEHHOCTh cocTaBisger MeHee 0,2 MM
PannanpHast ~ NPOTSDKEHHOCTh — INPOBOJAHHMKA — NPOBOAALIEH ~ OOMOTKM ~ HMHCTPYMEHTa
MPEATIOYTUTENBHO BBINOIHEHA MUHUMAJIBHO BO3MOXKHOM.

CKBaXUHHBII WHCTPYMEHT C (ur. 4 JONMONHUTENBHO CONEPXKUT IPOMEXKYTOUHYIO
KOJNBLEBYI0O MypTy 32, HMMEOLIyl0 KaHaBKy 33, B KOTOPOW pAacMoOJIOKEHbI MPOBOIHUK
npoBoasiiel oOMOTku MHCTpyMeHTa. [IpomekyTodnas kojbleBas My(dra 32 pacrojioXKeHa B
KaHaBke 34 Ha HapyXHOH NOBepXHOCTH 22 kopmyca 21 HMHCTpyMeHTa W, TaKuM o0pas3om,
pacnosokeHa MeXAy NpoBoaslield OOMOTKOW 23 MHCTPYMEHTa M HAPY’KHOW IMOBEPXHOCTHIO
Kopryca HMHCTpyMeHTa. [IpomexxyTouHast koyibleBass my¢Ta 32 BBINOJHEHA W3 MaTepHaa,
UMEIOIIEro 0oJjiee HU3KYIO SJEKTPUYECKYH) MPOBOAMMOCTb, Y€M MPOBOAMMOCTb MPOBOAHHKA
npoBOIsIiel OOMOTKHM MHCTPYMEHTA, TaK 4YTO TPOMEXYyTOYHAas KoJbleBas MydTa 32
NPEMATCTBY €T MPOXOXKACHUIO CHIIOBBIX JIMHUK 73 MarHUTHOTO NOJIs (TIOKa3aHbl Ha (ur. 6A u 6B)
yepe3 KOpPIyC HHCTPYMEHTa BO H30eKaHHE TeHEepalud BHXPEBBIX TOKOB. IIpomekyTouHas
KoJsbLieBast My¢Ta 32 BbINOJHEHA U3 (eppuTa MK MOTOOHOTO MaTepuasa, MPernsTCTBYOLIETO
MPOXOKICHHIO CHJIOBBIX JIMHUH MArHUTHOTO TOJIsl Yepe3 KOPIyC HHCTpyMeHTa. Takum oOpasom,
BUXPEBbIE TOKU IMPAKTUYECKH IOJHOCTBIO HCKJIIOYEHBI, 4 CUTHAJ JAaHHBIX IPU CKAYUBAHUHU
JAHHBIX U3 JaTYHMKOBOTO MOAYJIS MPEACTAaBIIIeT COOOH YHUCTBINA CHTHAJ, KOTOPBIH MOXKHO JIETKO
poUecTh 03 HEOOXOIUMOCTH UCTIOIB30BAHMUS CIOKHON (pruibTparim mymoB. Kak moka3zaHo Ha
¢ur. 6A, cuioBble JNMHUU 73 MAarHUTHOTO IMOJISI HAIpPABIEHBI PAaJUAJIbHO BHYTPb, OIHAKO
NPOMEKYTOUHAsT KOJIbLeBast My(pTa MpensTCTBYET MPOXOKACHUIO CHJIOBBIX JIMHHA MAarHUTHOTO
TIOJIs1 Yepe3 CTEHKY KOPIyCa HHCTPYMEHTA.

Kax nokaszano Ha ¢wur. 4, MpOBOJHUK MPOBOASIIEH OOMOTKH 23 MHCTPYMEHTA SIBJISIETCS
HanOoJyiee yOaleHHOH OT KOpPIyca MHCTPYMEHTA JAETANbI0, B PE3YJbTAaTe Yero MPOXOXKIECHHUIO
CUJIOBBIX JIMHUM MAarHUTHOIO MOJIA MEXAY NPHUEMO-NEPENAIINM y3JIOM M CKBaKUHHBIM
UHCTPpyMeHTOM 20 mpensiTCTBYeT TOJBKO TeKydas Cpena, NpPOTeKarlmass B CKBAXKHHHOU

TpyOUaTON METAJUINIECKON KOHCTPYKIIHH.
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Kak nokasano Ha ¢wur. 5, mpoBozsias 0OMOTKa 23 CKBRXKUHHOTO HHCTPYMEHTA UMEET 10
CYLIECTBY OAMH BHUTOK, YTO O3HAYAET, UYTO MPOBOJHHUK IMPOBOIALICH OOMOTKH HHCTPYMEHTA
noBopaunBaet ot 0° 1o 360° wim MeHbIne, CIeNOBATEIbHO, MPOBOSIIAst OOMOTKA HHCTPYMEHTA
NpeACTaBisieT COOOH MPOBOAALIYI0 OOMOTKY MHCTPYMEHTa C OZHMM BHTKOM. IIpoBopsimas
0OMOTKa y351a BBINOJIHEHA M3 MeIU WK NMoAo0HOro nposoasmero Marepuana. Oaua koHer 31
NPOBOJSAIIEe OOMOTKH MHCTPYMEHTA 3JIEKTPHUECKH COCOUHEH C HJIEKTPHUECKUM IPOBOIHHKOM
14, a npyroii koren 31 npoBonsiIel 0OMOTKH HHCTPYMEHTA 3JIEKTPUIECKU COEANHEH C JPYTUM
3JIEKTPUYECKUM NPOBOAHUKOM 14. KakabIil 5JIEKTpUYECKUN NPOBOAHUK 14 MPOXOAUT B KOPITYC
UHCTPYMEHTA.

Ha ¢ur. 6A u 6B npomIIOCTPUPOBAaHbI CHIJIOBBIE JIMHUM MArHUTHOTO IIOJI,
reHepupyeMble MPoBoAsie oOMoTkol 11 y3/1a ¢ OMHUM BHTKOM B MPOIECCe Mepenadu JaHHBIX
U3 MPUEMO-TIEPEAOLIET0 Y314 B CKBAXXUHHBIN HHCTPYMEHT. CUI0BbI€ IMHUM MarHUTHOTO TOJI,
reHepupyemMbie MpoBojsinell oOMOTkoi 11 y3ma ¢ OZHMM BMTKOM, MPOXOISAT PagualibHO B
CKBKUHHYIO TPyOYaTyIO0 METAIIMYECKYI0 KOHCTPYKLHUIO 2 C CO3/laHHEM BHEIIHeH rpaHuLbl 74
MarHUTHOTO IIOTOKA, oOpasyromeil o0nactb, B KOTOPOW MOXET MPOHCXOAMTH HaAJIesKarast
nepenada. bnaromaps Tomy (akTy, 4TO NPOBOAHMK MPOBOMSLIEH OOMOTKM y3ja TI€HepHpyeT
CWJIOBbIE JIMHUM MArHUTHOIO IOJII BAOJb BCEH BHYTPEHHEH OKPYXXHOCTH CKBAXXUHHOMU
TpyOYaTOl MeTaJUTMIECKON KOHCTPY KUK/ TPyOUaTON METAJUTMYECKON YaCTH, MATHUTHBIN TOTOK,
T.€. CUTHAJI, sIBJIsieTCs OoJiee OJHOPOIHBIM B IIEHTPE CKBAKUHHON TPyOuUaTOW MeTayUTH4eCcKOi
KOHCTPYKLIMK/TPyOUaTON METaJUTMIECKOM YacTH, YeM BOJIM3HU ee BHYTPeHHeH moBepxHocTU. Kak
NoKa3aHo Ha ¢ur. 6A, CKBAXMHHBIH HHCTPYMEHT 20 BBIDOBHEH MO LEHTPY M CKBaKMHHBIN
MHCTPYMEHT MOKa3aH B €ro JBYX HAPYyXHBIX MOJOXEHHUSIX, YTO OTPAXKAET MAaKCHUMAaJbHBIN
nuanazoH 71 mepenadm, KOrja MpoBOAALIast OOMOTKA 23 CKBAKMHHOTO MHCTPYMEHTA C OJHHUM
BUTKOM CIOCOOHA MepenaBaTh W/WIM NPUHUMATh SHEPTUI0 W/WIM JAHHBIE OT TMPOBOASLICH
oomotku 11 y3nma ¢ ogauMm BuTkOM. Kak mokasano Ha ¢ur. 6B, CKBaXMHHBIA MHCTPYMEHT 20
CMEIIEH OTHOCUTENBHO LIEHTPAa W CKBA’KUHHBII MHCTPYMEHT MOKAa3aH B €ro JIBYX Hapy’KHBIX
MOJIOKEHUAX, YTO OTPAKAeT MAaKCHUMAJbHBIM [UANna3oH 72 mnepefadu, KOrAa MNPOBOASALLAS
oOMOTKa 23 CKBaXXUHHOTO HWHCTPYMEHTA C OJHHM BHTKOM CIIOCOOHA TiepenaBaTh W/WIU
NPUHUMATh SHEPTHIO W/WIN TaHHblE OT mpoBoxsuieit oomorku 11 y3ma ¢ omaum BuTKOM. Kak
nokazaHo Ha ¢ur. 6B, amama3zon 72 mnepemayu AJisE CMEIIEHHOTO OTHOCUTENBHO IIEHTpa
WHCTPYMEHTa MEHbIIE, 4YeM Juana3oH 71 mepemaum 1uisi BBIPOBHEHHOIO MO LEHTPY
UHCTPYMEHTa, Kak Tmoka3aHo Ha ¢ur. 6A. Takum o00pa3oM, BBIPOBHEHHBIH IO LEHTPY
CKBQ)XHHHBIH MHCTPYMEHT UMeeT OOoJblliee PACCTOSHUE O MPOBOAHHMKA MPOBOIAIIEH OOMOTKH
y3J1a, OHAKO MHCTPYMEHT HaXOJAUTCS B MpefesaX BHEIIHEW rpaHulbl 74 MarHUTHOrO MOTOKA B

TeueHue Oojiee AJUTEJIBHOTO TI€EpUoAa BPEMECHHU H, CJICOAOBATCIBHO, MOKET OCYLICCTBIIATH
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nepenady W/WiaM MpueM Ha Ooublliee OCeBOE paccTosiHhe. TakuM oOpa3oM, BBIPOBHEHHBIH IO
LEHTPY HHCTPYMEHT MOXKET UMETh BO3MOXKHOCTH NepeMeINaThCsl ObICTpee, YeM CMEIlEeHHBIN
OTHOCHUTENIbHO LIEHTPa CKBAXXMHHBIA MHCTPYMEHT B 3aBUCHUMOCTH OT NOTEPH TeKyuel cpenbl B
CKBQXMHHOM TPyO4aTON METAJUINYECKON KOHCTPYKLHH MEXKAY CKBaKUHHBIM MHCTPYMEHTOM U
IPUEMO-TIEPEAAIOINM y3JI0M. Eciam Tekyuas cpena MMEeT TakOM COCTaB, YTO TEKy4das Cpena B
CKBYXMHHOM TPyOUaTO METAIIIMUECKOH KOHCTPYKLHUHU CITMIIKOM CUJIBHO CHIKAET MepPEeNatoLIy 0
CHOCOOHOCTD  MeXay OOMOTKOH, HEOOXOAMMO CMECTUTh CKBAKUHHBIM  HHCTPYMEHT
OTHOCHUTEJIBHO LIEHTPA MPU NPOXOXKACHUN PUEMO-TIEPENAIOIINX Y3IIOB.

Kax mnokaszaHo Ha ¢ur. 7, ckBaxkuHHas TpyOuaras MeTajulndyeckas KOHCTPYKLHUs
JOTIONIHUTENIbHO COAEPKUT TPHU IPOBOMALIMX OOMOTKH y3Ja, NPUYEeM KaXIbli KOHEL, T.€.
KQKIbIM U3 IIECTH KOHLIOB, 3JIEKTPUYECKU COEAMHEH C KOPIyCOM 16, pacrnojoX€HHbIM Ha
Hapy»XHOW TIOBEPXHOCTH, 4Yepe3 »JJEKTPUYECKHUe MPOBOAHMKH, MJI TOJAAYM JHEPruu K
IaTYMKOBOMY MOJAYJIFO HUIM MOJYYEHHs JaHHbIX M3 AaT4ukoBoro moayns 42. Takum oOpasowm,
NpUEMO-TIEpeAOIUN y3eJl COAEPKUT MHOXKECTBO MPOBOAALIMX 0OMOTOK 11 y3ma ¢ ogHuM
BuTKOM. Kaknast U3 MHOXKECTBAa MPOBOASAIIMX OOMOTOK y3J1a C OJHUM BHUTKOM PACIIOJIOXKEHA B
KaHaBKe MPOMEXKYTOUHOH KobLeBOi MydThI 17. Bnaronapst Hanu4uo MHOXXeCTBa OOMOTOK y371a
BO3MOXKHO OCYLIECTBJIATH Ilepefady U TPHEeM JHEPruM WM AaHHBIX Ha Oousblueil JuinHe
CKBAKMHHOW TPyO4aTOW METAJUIM4YeCKON KOHCTPYKLMH U, CJIEIOBATENIbHO, CKBaKHMHHBIN
UHCTPYMEHT MOXKET MepeaaBaTh /MU MPUHUMATh SHEPTHIO W/WIN JaHHBIC, aKe MepeMeInasch
npu Ooyee BBICOKOH CKOPOCTH, YeM eciu Obl CKBaKMHHAs TpyOuaras MeTayInyecKast
KOHCTPYKLMSI UM€JIa TOJIbKO OJIUH NIPUEMO-TIEPENAIOIINN y3ell.

CkBaXUHHBI WHCTPYMEHT ¢ (ur. 8 COmEpKUT MHOKECTBO MPOBOMSLIMX OOMOTOK
UHCTPyMEHTa C OJHHUM BUTKOM, IpHUYe€M KaxJas W3 HUX pacloJio)keHa B KaHaBKe
NPOMEKYTOUHOM KosblieBoH My(dTbl. Kak moka3zaHo Ha ¢ur. 1, cKBaXMHHBIH UHCTpyMeHT 20
COCIMHEH C TIOBEPXHOCTBIO uepe3 Kabenb 47 W, TakuM 00pa3oM, NpeACTaBisieT CcoOOH
CIyCKaeMblii Ha kabeje CKBaXMHHBI HMHCTPYMEHT, a IMOKa3aHHbIA Ha (ur. 8 CKBaKMHHBINA
UHCTPYMEHT COHEepKUT Oarapero 55 W CKBaKUHHBIA HMHCTPYMEHT NPEACTaBIsIeT COOOH
CKBQ)XHHHBIH MHCTPYMEHT Oe3 kabes, mepeMeIaromicsi aBTOHOMHBIM 00pa30oM B CKBAYKHHE.
CxBaXUHHBII HHCTPYMEHT COJEPKUT LEHTpaTop 56 [N LEHTPUPOBAHMSI CKBAKMHHOIO
WHCTPYMEHTa B CKBAXXKHHE, Kak moka3aHo Ha ¢ur. 6A. Ilentparop ¢ ¢ur. 8 npencrasnsieT codboit
CKBAXHUHHBIN TPAKTOP 57, KOTOPBINA MOXKET TaKKe MPOJBUraTh CKBAXKUHHBIN HHCTPYMEHT BIEPE
B CKB&XMWHE, T.€. SIBIATbCS camomnpoaBuraeMbiM. CKBa)KMHHBIH HWHCTPYMEHT JOTMOJHUTEIBHO
COZAEPKUT CPENCTBA 58 XpaHEHUsI U 3JIEKTPOHHBIM MOAYJIb 59 yIIpaBlIeHUs.

XOoTa 3TO HE NOKa3aHO, MPOBOAHMK TPOBOAALIEH OOMOTKH y3Jla U MPOMEXKYTOUHAS

KOJIbLIEBasd My(bTa MOTYT OBITb IMOKPBIThI TMOCTOAHHBIM IMOKPbLITUEM, TAKUM KaK STOKCHUIHAA
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CMOJIa, pe3uHa W T.A. JOTONHUTENBHO, MPOBOJHHUK MPOBOASIIEH OOMOTKM MHCTPYMEHTa M
IPOMEKYTOUHAs KOJIbLEBAast My(pTa MOTYT OBbITh OKPBITHI IOCTOSIHHBIM ITOKPBITHEM, TAKMM Kak
STMOKCUHAsI CMOJIA, Pe3UHA U T.1.

CxBaxxuHHasi mepenaromasi cucremMa ¢ ¢Gur. 1 u 8 mMeeT CKBOXUHHYIO TPyOuaTyro
METAJUINIECKYI0 KOHCTPYKIHIO, KOTOpPasi CONEPKUT 3aTpyOHbIe Oapbepbl 51, BBINOJIHEHHBIE C
BO3MOKHOCTBIO Pa3KUMaHUSl B 3aTPyOHOM INPOCTPAHCTBE € OOECHeueHHEeM H30JALUN MEKIY
nepsoii 3000 101 u BrOpoi 30H0M 102. Kaxnpril 3aTpyOHBIN Oaphep COmEPKHUT TPyOUATYIO
METAJUINYECKYI0 4acTb 52 Oapbepa, YCTAHOBJIEGHHYIO KaK YacTb CKBAKHMHHON TpyOudaToi
MeTaJundeckol KOHCTpykumu 2. Kaxneni 3aTpyOHBIM Oapbep IOMOJHUTENBHO COIEPIKHUT
PazKUMHYIO MeETaJUIN4eckyro My(pTy 53, OKpyskaollyro TpyOdaTyr0 METaJJIHMYeCKyl 4YacTb
Oappepa U COCAMHEHHYIO C HEH C CO3[JaHHEM KOJIbLIEBOTO NMPOCTPAHCTBA 54, B KOTOPOE MOXKET
NPOXOANTH TEKy4asl Cpeaa depe3 OTBepcTHe 62 B TpyOUaTON MeTaNIMUeCKOH YacTn Oapbepa At
pa3)KUMaHUsl Pa3)KUMHON MeTajutnueckod My(QThl. JHepronoTtpedisomee ycTponcTso 12
HpencTaBsieT COOOH MATYMKOBBIA MOAYJb 42 M PACIOJIOXKEHO B 3aTpyOHOM NPOCTPAHCTBE U
BBITNIOJTHEHO C BO3MOKHOCTBIO M3MEPEHHs CBOMCTBA, TAKOTO KaK TEMIIEpaTypa UM AABJICHUE, HA
OJTHOM CTOpOHE 3aTpyOHOro Oapbepa WK BHYTpH 3aTpyOHOr0 6apnepa.

ITox Texyueil cpemoil WM CKBOKHMHHON TeKydeH Cpemoil MOHMMAaeTCsl JIIOOOW THM
TEeKy4el Cpezbl, KOTOpass MOXET MNPHCYTCTBOBaTh B HE(PTSIHOHW WM Ta30BOH CKBa)KUHE,
Harpumep, MPUPOAHBIN ra3, HedTh, OypoBOH pacTBOp, chipas HedTh, BOIA U Tak jajnee, WIU
naxxe H2S. Tlox rasoM nmoHuMaeTcst 1000 THIT Ta30BOW CMECH, MPHUCYTCTBYIOIIEH B CKBAKUHE,
3aKOHYEHHOU MJIM HE 3aKperuieHHOW oOcamHbIMK TpyOaMu, a moj HeQThIO MOHUMAETCS JIFOOOM
TUTN HeQTSIHON cMecH, Hanpumep, cbipasi HeTh, HedTecoaepKamas TeKy4asi Cpesia U Tak Jalee.
Taxum oOpa3om, B cOCTaB rasza, He()TH U BOJBI MOTYT BXOAMUTD APYTHE 3JIEMEHTHI WIH BELIECTBA,
KOTOpBIE HE SIBJIIIOTCS Ta30M, HE(PTHIO H/HJIH BOIOH, COOTBETCTBEHHO.

IMon 3aTpyOHBIM OapbepoM MOHUMAETCs 3aTpyOHBINH Oapbep, comepKaluil TPyOUaATYIO
METAJUINYECKYI0 YacTh, YCTAHOBJICHHYIO KaK YacThb CKBAXMHHOW TPyO4aTOH MeTauTMYecKOH
KOHCTPYKLWH, U PA3KUMHYI0 METAUINYECKYI0 My(Ty, OKPYKAINYH TpyOuaTyr 4acTe
COEMHEHHYIO ¢ Hell ¢ 00pa3oBaHUEM MPOCTPAHCTBA 3aTPyOHOro Oapbepa.

ITox oOcanmuo#l TpyOOMN, XBOCTOBHKOM, TPyOuUaTOW KOHCTPYKUMEH WM CKBaKUHHOH
TpyOUaTOW METaJUINYEeCKOH KOHCTPYKIHEeH TMOHUMaeTcst JroOoi Tum TpyOsl, TpyOuaToro
3JIEMEHTa, TPyOOIpOBO/a, XBOCTOBHKA, KOJIOHHBI TPYO M TakK aajiee, MCIOJb3yEeMbIX B CKBAKHUHE
npu 1oObIde HeTH WM PUPOAHOTO Ta3a.

B ToMm ciydae, korga HEBO3MOXKHO TOJIHOCTBIO TIOTPY3HTh CKBaKUHHBIH MHCTPYMEHT B
00Ca/Hy0 KOJIOHHY, IJIsl IPOTAJKUBAHMS CKBAKHUHHOTO HHCTPYMEHTA 0 HYKHOTO MOJIOKEHHUS B

CKBQXIHE MOJKET OBITh HCIOJB30BAH CKBAXHHHBIA TPakTop. CKBaKWHHBIA TPAKTOP MOXKET



50113 17

HUMCETH BBIABUTAOIIUECA pbIdaru, MMCHOIIUE KOJI€Ca, MPHUYEM KOJIECa BXOAAT B KOHTAKT C
BHYTPEHHEH MOBEPXHOCTBIO OOCATHOW KOJIOHHBI JUISI TPOABIDKEHHS TPAKTOpPA U MHCTPYMEHTA
Briepen B oOcagHoW koyioHHe. CKBaKMHHBIA TPAKTOpP TMPENCTaBIsieT co0oi o000l BHI
NPUBOAHOIO HWHCTPYMECHTA, CHOCO6HOFO TOJIKATb WM TAHYTb HWHCTPYMCHTBI B CKBAXKHHCE,
Hanpumep, Well Tractor®.

XoTa M300peTeHne OMHMCAHO BBILIE HAa TPUMEpPE MPEANOYTUTENbHBIX BAPUAHTOB €ro
OCYINECTBJICHUs], CIELUAINUCTY B MAAHHOW OOJACTH TEXHUKU OYEBUIHO, YTO BO3MOKHBI
Monu(p KA JAaHHOTO M300pETeHHs, He BBIXOISIINE 3a Mpeaesibl 0ObeMa MpPaBOBOW OXpPaHbI

n300peTeHNs, ONpeNieIeHHbIe HIbKecIeayoimel Gopmy ol n300peTeHus.
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OOPMVIJIA NU30BPETEHHA

1. CxBaxxunnas nepenatommas cucrema (100) mis nepenayn JaHHBIX Yepe3 CKBAKUHHYIO
TPyOUaTyI0 METAIUIMYECKYI0 KOHCTPYKLIMIO (2), pacroNOKEeHHY B CcTBOJNE (3) CKBaKUHBI (4),
coaep Kalas:

- CKBOXHHHYIO TPyOUaTyI0 METaJUIMYECKYI0 KOHCTPYKUHUIO (2), MMEIOIIYI0 OCEeBOe
HanpaBieHue (1) W pacrmoNOKEHHYI0 B CTBOJE CKBAKUHBI C CO3/JaHHEM 3aTpyOHOTro
npocTtpaHcTBa (5) MEXIy CTBOJIOM CKBOKHMHBI U CKBOXHHHOM TpyOuaToH MeTayuIM4ecKoi
KOHCTPYKLIUEH;

- mpuemMo-tiepenarouuii ysen (6), conepkauuii:

-- TpyOuaryro Merajuindeckyr 4acTb (7), YCTaHOBJIEHHYIO KaK YacTb CKBa)XHHHOM
TpyO4aToi MeTaJUINYeCKOW KOHCTPYKLUH, NMpUYeM TpyOuaTas MeTajuinyeckas 4YacTb HUMeeT
BHYTPEHHIOIO MTOBEPXHOCTSH (8), HAPYKHYIO MOBEPXHOCTH (9) u cTeHky (10),

-- mpoBoAAIy 0 0OMOTKY (11) y371a, BRINOJIHEHHYIO U3 poBOAHUKA (19), COeIMHEHHOTO ¢
BHYTPEHHEHN MOBEPXHOCTBIO,

-- »Hepronotpebisoniee ycrpoiictBo (12), Takoe Kak AaT4YMK, PACMOJOKEHHOE B
3aTpyOHOM NPOCTPAaHCTBE M COEIUHEHHOE C HApY)KHOH TOBEPXHOCTHIO, IPUYEM
JHEPronoTpedsitolee YCTPOMCTBO COENMHEHO C MPOBOISIIEH OOMOTKOH y3j1a MOCPEICTBOM
3JIEKTPUUECKOTO MpoBOnHUKa (14);

- CKBaXUHHBIN WHCTpyMeHT (20), conmepskamuid kopryc (21) MHCTpYMeHTa, Hapy KHYIO
MOBEPXHOCTh (22) Kopmyca HWHCTPYMEHTa M MPOBOMAMIYID OOMOTKY (23) HWHCTpyMeEHTa,
BBITIOJIHEHHYIO U3 POBOAHUKA (29);

npudeM npoBoaHUK (19) mpoBomsmer 0OMOTKHM y3ia uMeeT (OpMy TMOMEPEYHOTO
CEYeHHMsT C OCEBOW MPOTSKEHHOCThIO (24) BIONb OCEBOTO HAMpPABJIEHUS W PaTUATbHOMN
NPOTSDKEHHOCTBIO  (25)  MeprneHAMKYJIAPHO OCeBOH  NPOTSDKEHHOCTH, TIPUYEM  OCeBast

NPOTSDKEHHOCTB 10 MeHbInel Mepe Ha 50% OosbIine paaraibHON MPOTSKEHHOCTH.

2. Cucrema 1o 11. 1, B K0TOpOi# poBonHUK (19) npoBoasieit 0OMOTKH y371a MPEACTaBIIAET

co00i1 KONIBIIO, UMEIOIIIee NMPSIMOYTOJIbHYI0 (POPMY B MOMEPEUHOM CEYEHUM.

3. Cucrema no n.1 unu 2, B KOTOpO# oceBasi NPOTSKEHHOCTh PaBHA MO MeHblIEeH Mepe 3

MM, IPEANOUTUTEIIbHO IMTPEBLIIIACT 5 MM.

4. Cucrema no modomy u3 1.1.1-3, B KOTOpOH paanaibHasi MPOTSHKEHHOCTh COCTABIISIET

meHee 1 MM.
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5. Cucrema no mobomy u3 m.m.1-4, B KOTOPOH mpoBozsAiiasi 0OMOTKa y3Jla UMEET I10
CYLIECTBY OIWH BUTOK TaK, 4YTO MPoBOAHUK (19) mpoBozsimeii 0OMOTKH y3i1a moBopauyusaet ot 0°

1o 360° niu MeHbIIIe.

6. Cucrema no moOoMy wu3 1.m.1-5, B KOTOpPOH mNpHEMO-TIEPENAOIIUN  y3el
JOTIONTHUTENIBHO COAEPKUT MPOMEKYTOUHYIO KOonbLeBY0 My pry (17), mmeromyro kanasky (18), B
KOTOpOH pacrnoyioxkeH nmpoBoAgHUK (19) mpoBopsimeii 0OMOTKH y37a, NMPHYEM IPOMEXKYTOUHAs
KOJIbLIeBasi My(pTa pacroioskeHa Ha BHYTPEHHEH MOBEPXHOCTH TPyOUaTON METAJUTMYECKON YaCTH
U pacroyiokeHa Mexay mnpoBogHukoM (19) mpoBoxsmied OOMOTKH y37la W BHYTpEeHHEH
MOBEPXHOCTBIO, IPHYEM IIPOMEXYTO4YHAsi KOJbLieBas My(Ta BBINONHEHA M3 MaTepHana,
UMeIero 0ojiee HU3KYIO JJIEKTPUUECKYIO IPOBOAMMOCTb, Y€M MaTepuas INPOBOAALIEH

O0OMOTKH y3J1a.

7. Cucrema 1o n.6, B KOTOPOH MPOMEXyTOYHasl pazkuMHasi Mydra umeer mamuny (L)
BIOJb OCEBOTO HANpPAaBJIEHHs, [0 MEHbIIEH Mepe B [ABa pa3a MPEBBIIAIOLIYI0 OCEBYIO

IPOTSKEHHOCTh poBoAHUKA (19) mpoBozsimei 0OMOTKH y3a.

8. Cucrema o m.6 wiu 7, B KOTOPOH MPOMEXKYyTOUYHAsI pa3KUMHasi My (Ta BBITIOJTHEHA U3
deppura wim NomoOHOrO MaTepuaja, MPENSTCTBYIOINEro MPOXOXKIECHUIO CHJIOBBIX JIMHUH
MAarHUTHOTO TOJS Yepe3 TPyOuaTyr0 METa/UTHYeCKYH) 4YacTb M CKBAKHUHHYIO TpPyO4aTyro

MECTAJNITMYCCKYH) KOHCTPYKIHIO.

9. Cucrema mo jrobomMy u3 m.I.6-8, B KOTOPOW MPOMEKYTOUHAs pa3KUMHasi My{QTa
NPEMATCTBYEeT MPOXOXKICHHIO CHJIOBBIX JHMHUH (73) MarHuTHOrO moJyisi 4epe3 TpyOdaTyro
METAUINYECKYI0 YacTh W CKBAXKHHHYIO TPyOUaTyH0 METAJUTMYECKYI0 KOHCTPYKLHUIO BO

n30ekaHNe reHepalui BUXPEBBIX TOKOB.

10. Cucrema no mrobomy u3 1.11.1-9, B KOTOpO# nepenada Mekay MpoBOIsIIEH 0OMOTKON
WHCTPYMEHTA U MPOBOAALICH OOMOTKOMN y31a OCYLIECTBISETCS HA YacTOTe MO MeHblIeld mepe 1
MI 11, mpennoyTHTENbHO MO MeHblIel Mepe S MI'L, eme Gojee MPEAnOUTUTENHPHO MO MEHBIIEH

mepe 10 MI'n.

11. Cucrema no mmodomy u3 m.m.1-10, B koTopoii mpoBogHUK (29) npoBoasiieit 0OMOTKH

MHCTPYMEHTa UMEET MPSIMOYTOJbHYIO (POPMY B MOMEPEYHOM CEUEHUH, UMEIOINYI0 PaJHaJIbHYIO
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NPOTSDKEHHOCTH (27) BAOJIB OCEBOTO HAIPABIEHHUS U PAUAIBHON NPOTSHKEHHOCTH (26), mpuyuem

oceBasi MPOTSHKEHHOCTh 10 MeHbInel Mepe Ha 50% Oounblue pagranbHON NPOTSKEHHOCTH.

12. Cucrema no mobomy u3 m.a.1-11, 1OMONHUTENBPHO comeprKaliasi YIIOTHUTEIbHbIE

cpencrtsa (41), pacronokeHHbIE BOKPYT 3JEKTPUUECKUX IPOBOAHUKOB (14) B CTEHKE.

13. Cucrema no mobomy u3 m.m.1-12, B koTOpol 3HepronoTpedstoniee yCTPOHCTBO

MpeacTaBisieT COO0H NaTYMKOBBIA MOy JIb (42).

14. Cucrema no mobomy u3 1.1.1-14, B KOTOpOH CKBayKMHHAs TpyOUaTas MeTasInuecKas
KOHCTPYKLUS CONEP>KUT 3aTpyOHbIe Oapbepsl (51), BBIMOIHEHHbIE C BO3MOXKHOCTBIO Pa3KUMAaHUS
B 3aTpyOHOM NpPOCTPAHCTBE C OOeCreYeHneM M30JSLHKU Mexay nepBoi 3oHoM (101) u BTOpOH
30HOH (102), mpuyeM Kaxkablid 3aTpyOHBIN Oapbep COAEPKUT TPyOUATYIO METAIIIMIECKYIO YacTh
(52) Oappepa, YCTaHOBJIEHHYIO KaK 4YacCTh CKBAKUHHOH TpyOdaTOW MeETaUTMYECKOMH
KOHCTPYKLIMH, Pa3KUMHYK Metauimdeckyro Mypty (53), okpyxaromyroo TpyOdaTyro
METAJJIMYECKYI0 4acTh Oapbepa U COSIUHEHHYIO C HEeH C CO3AaHHEeM KOJIbLIEBOTIO IPOCTPAHCTBA
(54), B koTOpO€ MOKET NPOXONUTH TEKydas cpena uepe3 oTBepcTHe (62) B TpyOuaToii

METAJUIMYECKON yacTu Oapbepa sl pa3KMMaHUs Pa3’KMMHOW METaITHIECKON My (PThI.

15. Cucrema mno m.14, B KOTOPOW NATYMKOBBIA MONYJb PACIOJNIOKEH B 3aTpyOHOM
MPOCTPAHCTBE U BBIMOJIHEH C BO3MOXXHOCTBIO M3MEPEHHSI CBOMCTBA, TAKOTO KakK TeMIieparypa

WM JaBJIeHHe, Ha OMHON CTOPOHE 3aTpyOHOro Oapbepa WM BHYTPH 3aTpyOHOro Oapbepa.
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