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MIIK E21B 47/02, GO1C 9/00

Cnocob ONIPEAC/ICHHA TPACKTOPHH paAHaJ/IbHOIo KaHaJia
(l)PlJ]prallﬂﬂ CKBa’KHHbI H MaJ'lOl"aﬁapl’lTHblﬁ ABTOHOMHbBIH

HHKJIHHOMETP AJId €ro OCylueCTBJACHUSA

I'pynna u3obpereHnii oTHOCUTCS K 00JacTH HCCIEAOBAaHHSA CKBAXHH H
MOXeT OBITh MCIOJb30BaHA JUIsi KOHTPOJIS MPOCTPAHCTBEHHOrO IMOJIOXKEHHS
KaHajna QUJIBTPALMM B y4YacTKax TIeOJIOTHUECKOro paspes3a MpH paldHalibHOM
BCKPBITHH IUIACTA.

M3BecTeH crniocod M3MepeHHs TPaeKTOPHH CKBAXXHHBI MO a3UMYyTy H
ABYXPEKUMHBIA OecrnaT()OpMeHHBbIH THPOCKONMHYECKUH HWHKIMHOMETp IS
ero ocyumecTBieHus [l], BkiIovalooMili M3MepeHHe NPOEKUUN YCKOpPEHHS
CHJIBI TSXKECTH Ha M3MEPHUTEIbHbIE OCH CKBAXXMHHOro mpubopa, MpOoeKIni
YIJIOBOW  CKOPOCTH BpalleHuss 3eMJd Ha COOTBETCTBYIOLIHE OCH
4YBCTBUTEJIBHOCTH CKBaXUHHOrO npubopa, U3MEpeHHE yrjia OTKJIOHHTENS
CKB&)XHHHOro npubopa MpH ero HeNnpepblIBHOM [ABH)XEHHHW W BpalleHHH
BOKPYT MPOJOJBHOM OCH MOI AeHCTBHEM 3aKPYYEHHOTO reo(HU3HYecKOoro
kabensa. Ilpy 3ToM B mHepBOil TOYKe H3MEpPEHWS a3UMyTa TPAEKTOPHH
CKBa)XXMHBI MPOCKOIN BKJIIOYAIOT B PEXHM JaT4YUKa YrJIOBOW CKOPOCTH Ha
OCTaHOBKE U ONpEeNeNAOT a3uMYT CKBaXXHMHbI. 3aTeM 110 KOMaHIe ¢ IyJbTa
orepaTopa T'MPOCKON IIEPEBOAAT B PEXHUM JAaTUMKa yrjia, a CKBaXKMHHbBIN
npubOp - B PEXHMM HENPEPBIBHOTO [BHUXEHHS, TIPH KOTOPOM IMPOH3BOAAT
M3MEPEHHE YIJIOB MPOKAYKU, U ONPENENAIOT MpUpallieHHe YIIoB MPOKa4YKU
MEXJy TaKTaMM H3MEpEeHHH. 3aTeM M3 MOJY4YEeHHOrO MpHUpalleHUs yria
NpOKayKu Mo ocu X BBIYMTAIOT BEJIUYMHY yIila BUAUMOIO YXOJa THPOCKOINa
OT BpalleHHs 3eMJIH U NOJIy4aroT NpUpalleHHe yria MPOKaYyKu Mo ocH X 3a
CYET UCKPUBJCHHS TPACKTOPHH CKBaXXHHBI. IIpy 3TOM H3MeHEHHe a3uMyTa
TPACKTOPUH CKBAXHHBI YTOYHAKOT B COOTBETCTBHH C (YHKIHOHAILHOMN
3aBUCUMOCTBIO, MOJYYeHHOHW MpH KaJuOpOBKEe HHKJIMHOMETPA Ha CTEHJE.

Ilpupamenre a3sMMyTaJbHOTO yIjla CYMMHMPYIOT C IIOJHOH BEJIMYHHON
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a3suMyTa, MOJYYEeHHON Ha OCTAaHOBKE B IpeAbIAYLUEH TOUKE TPAeKTOPHUHU, W
HENPEPBLIBHOE ABHXXEHHE CKBaAXXHHHOI0 Npubopa oCyIEecTBISIOT 10 Te€X Mop,
[I0Ka BEJIMYMHBI yIJIOB MPOKAYKH HE NOCTUTHYT MaKCHMaJbHO JOMYCTUMBIX
3HAQYEHUH, 3aTeM CKBOXHUHHBIA 1npuOOp OCTaHABIMUBAIOT, T'MPOCKOI
NEPEeBOAAT B PEXUM JaTYHKa YIrJIIOBOH CKOPOCTH W BHOBB OMNpPEHEsIOT
MOJIHYIO BEJIMYUHY a3UMYyTa TPAEKTOPUHU CKBa>XKUHBI.

HenocrarkaMu paccMOTPEHHOTO TEXHUUYECKOTO PELIEHHS ABJISIOTCS !

1) HeobxomuMmocTh obecneueHus] KaHalla CBSI3H C WHKJIMHOMETPOM IS
U3MEHEHHS PEXHMa €ro paboThl, YTO NMPUBOJAMUT K YBEIWYEHHIO rabapUTHBIX
pa3sMepoB HHKJIHHOMETPA U CTOMMOCTH IIPUMEHAEMOro 060py10BaHuS;

2) OTCYTCTBHE KOHTPOJIS BEJIMYMHBI ME€pPEeMEIlEeH s CPEACTBa JIOCTABKU
MHKJIMHOMETpA Ha BXOJ€ B KaHan QuibTpauuu. M3-3a BO3MOXHBIX Aedopmauuii
rMOKOM HaCOCHO-KOMIIPECCOPHOH TpyObl M 3aKpelUIEeHHOrO Ha Hel pyKasa
BBICOKOT'O /1aBJICHHS B CTBOJIE CKBaXXUHBI (C)KAaTHE, pacTsKEHHe, CKpyUYHBaHHE U
T.1.) U MIPOCKAJIb3bIBAHHSA MEPHOTO POJIHKA, OOBEKTHBHO OLIEHUTH NepeMeleHHe
pykaBa BBICOKOIO JaBJIEHHs BOJM3M OTKIOHSIOUIEr0 KaHajla CKBAXWHHOMN
KOMIIOHOBKH CPeJCTBaMH KOHTPOJIsSl, YCTAHOBJIEHHBIMU Ha YCThe CKBa)KUHBI, HE
NPEeACTaBIACTCS  BO3MOXHBIM,  4YTO  [PUBOAUT K  BO3HHUKHOBEHHIO
JAOTONIHUTEIBHBIX [OIPEIHOCTER IIpU ONpeleieHHMH TPaeKTOPHH KaHaa
bunpTpauuu.

M3BecTen Takxe crnoco® M3MepeHHsl apaMeTpOB TPAEKTOPUH CKBAXKHHBI,
[2], ocHOBaHHBIM Ha M3MEPEHHH 11O TPEM B3aUMHO MEPNEHAUKYISAPHBIM OCSM,
OAHA M3 KOTOPBIX SBJSETCS ONHOBPEMEHHO MPOJOJBHOH OCBIO CKBAXHHBI H
OYPHIIBHOrO HHCTPYMEHTa, NaTYMKaMH TEPBHYHOM WHQOPMAaLMH BEKTOpa
HalNpPsYKEHHOCTH MarHUTHOIO I10JIsi 3EMJIM U BEKTOpA YCKOPEHHUS CHITBI TSXKECTH
B MECT€ YCTAaHOBKH H3MEDHUTEJIbHOW CHCTEMbI OTHOCHTEIBHO CHCTEMBI
KOODAMHAT W BBIUUCICHHH I10 3TUM H3MEPEHHUSIM [apaMeTpOB TPaeKTOPHH
ckBakuHbl. [Ipu 3TOM M3MepeHHe BeKTOpa HAIPSHKEHHOCTH MAarHUTHOTO MOJIS
3eMIi 1 BEKTOPA YCKOPEHHS CHIIBI TSKECTH MPOU3BOIAT B TPEX IPOU3BONBHBIX

MMOJIOXKCHUAX 6ypI/IJII>HOFO HHCTPYMCHTa TIpH €ro BpalUCHHH  BOKpPYT




NpOAOJABPHOH OCH W [0 ITOPUTMY B BHJE MareMaTHUYECKOIrO BBIPAKEHU,
ONpeNeNsIOT BEKTOp HAaIPsDKEHHOCTH MAarHUTHOTO MONs 3eMIM W BEKTOp
YCKOpPEHHUSl CUJIbl TSDKECTH, C KOPPEKLMel MOrpelHocTel, BO3HUKAIOUNX B
peaslbHbIX YCIOBHUSIX H3MEPEHHSI TapaMeTPOB TPACKTOPHH CKBa)XKUHBI.

K HexocraTkaM OMHCaHHOro crocoda OTHOCATCS HEBO3MOXHOCTh
obecrnieueHus TpeOyeMOro MOBOpOTa MHKIMHOMETPA BOKPYT IPOAOJIBHON OCcH U
OTCYTCTBHE KOHTDONS BEJMYMHBI MepeMellleHHs ero CpeAcTBa LOCTABKH Ha
BXO/le B kaHasl GUIIbTPaLIUH.

IIpennoxenuslit B UCTOYHMKE HHPopMauuu [3] crmocob ornpeneneHus
yTJIOB I/ICKpI/IBJIeHHSIV CKBaXXMHBl  BKJIIOYAeT  H3MEpeHHe  MPOeKLui
HaNpsOKEHHOCTH MAarHUTHOTO TOJs (peppo30HAaMH, H3MEPEeHUe MPOEKLMH
YCKOPEHHsI CBOOOAHOrO IIafieHHsl aKceJepOMETPaMH, H3MEpeHHE IPOeKLMi
YrJIOBOH  CKOpPOCTH  3eMJM TIHPOCKONIaMM Ha OCH  HHKIMHOMETpa,
NpeoOpa3oBaHUE NEPBUYHBIX CHUIHAJIOB M OIpedeJeHHe IPOCTPaHCTBEHHOM
OPHEHTAllMU CTBOJIA CKBAXHHBI. [IpH 5TOM OLEHWBAETCS TMOTPELIHOCTD
THPOCKONMUYECKUX JaTYUKOB C MPUBJIEUEHUEM HH(POpPMAaUUH OT CIYTHHKOBOU
HaBUIALIMOHHOW  CHCTEeMBl W KOpPpeKTHpyeTcs  BelHuWHa  japeiida
I'MPOCKOITUYECKUX AAaTYUKOB C y4eTOM HHGpopMauuu oT heppo3onaos. ITpuyem
MPU OTCYTCTBMM MArHUTHBIX aHOMAaJIMH BBIUHCISIOTCS YIJIBI OPHEHTALMH [10
CHTHajaM ¢ (eppo30HIOB M aKCeJIepOMETPOB, a MpH paboTe B cpelax c
aHOMaJbHBIMM MAarHUTHBIMH CBOMCTBaMH WM OOCaXEHHBIX CTaJbHBIMHU
TpyOaMM BBIMUCISAIOTCS IApaMEeTPbl OPHEHTALMM CKBAXKHHBLI MO CHIHANAM C
TMPOCKOIOB U aKCEIePOMETPOB.

Henocratkamu  onucaHHoro  crnocoba  sBJISIOTCS  HEOOXOAMMOCTD
obecrievyeHHs: KaHajla CBA3U C MHKIMHOMETPOM, a TAaK)Ke OTCYTCTBHE KOHTPOJIS
BEJIMYMHBl TIEPEMEILEHUS] €ro CpeAcTBa JOCTAaBKH Ha BXOJE€ B KaHal
¢buIpTpaUUy.

OnucaHHbIE B UCTOYHHKE UHbOpMaIVH [4] KOMILJIEKC
MHKJIIMHOMETPUYECKOW CKBaOXXHHHOM anmapaTypbl M croco® orpeaesieHus

TPAaeKTOPUM CKB&XWH TMPEIIIONAraloT BBITIOHEHHE HW3MEPeHHH MPOEKINU




COCTABJIAIOLIMX YIJIOBOH CKOPOCTM BpallleHHs 3eMiu Ha JBE OCH
YYBCTBUTEIBLHOCTH a3UMYTANBHOrO [aTYvKa M MPOEKLUHIO YCKOPEHHS CHJIBL
TSXKECTU Ha OChb UYBCTBUTEIBHOCTH akcenepoMerpa. [IpeaBapuresbHo
MPOBOJUTCS IOCTUPOBKA MHKJIMHOMETpPA B CTALlUOHAPHBIX YCJIOBUSIX Ha LIMPOTE
MecTa UCTIBITaHUH. JlaHHBIE 3aHOCSTCs B NaMsATh KomibtoTepa. [Ipu mpoBeneHnu
HaTYPHBIX HCIBITAHUA IIOJyYeHHbIE 3HAYEHUS CPaBHHMBAIOTCS C [JaHHBIMH,
3aHECEHHBIMU B IaMATh KOMIIBIOTEpA, IOCJIE YE€ro BBIYUCISIOTCS HCTHHHBIE
3HAYEHMsl a3UMYTaJIbHOTO U 3€HUTHOrO YIJIOB B KaXI0H U3MEPUTEIbHON TOUKE
CKBQ)XHUHBI B QYHKLHHU INTyOUHBI.

PaccMOTpeHHBI MHKJIMHOMETPUYECKUN U3MEpPUTEIbHBI KOMIUIEKC U3-3a
3HAYUTENIBHBIX TabapUTHBIX pa3MepoB He MOXeT OBITh HCIONB30BaH IS
OIpe/e/IEHUs TPAeKTOPUH KaHasa QUIbTpaliH.

Hanbonee 651M3KUM 110 TEXHUUYECKOH CYLIHOCTH K 3asBJISEMOMY CIOCOOY
OMpe/ie/IEeHHs TPAaeKTOPUHM PpaAvajbHOrO KaHajla (HIbTPAalUd CKBaXKHHBI
ABJISIETCS  CIOCOO  ONpENeNIeHUs  YIJIOB  OpPHEHTallk  CKBaXXHHBI  [5],
BKJIIOYAIOLIMK yCTAHOBKY B KOPIYC CKBaXXMHHOTO Ipubopa Tpex heppo30oH/I0B,
TPEX aAKCEJEPOMETPOB M [JaT4yhKa TEeMIIEpaTypbl, MOrPYXEHHE CKBaXKHHHOTO
npubopa B CKBaXUHY, H3MEpPEHHE KOMIIOHEHTOB TIIOJHONO BEKTOPA CHIIBI
TSOKECTH W NEOMAardHUTHOTO MOJIS, U3MEpeHHe TeMIepaTypbl M KOMIIEHCALHIO
TEMIIEPATYPHBIX NOIPELIHOCTEH OaTYUKOB. B Kopryc CKBaXXHHHOTO MpHOOpa
JOTMOJIHUTENIPHO YCTaHABJIMBAIOT JAaTYUK YIVIOBOH CKOPOCTH W H3MEPSIOT
YIJIOBYIO CKOPOCTh BpallleHUsI KOpITyca NMpubopa Mo MmpoAosbHON OCH U UTHHY
reopusuyeckoro kabens ¢ KOppeKUued MO MAarHWTHBIM METKaM Ha HeM,
KOMIMEHCUPYIOT TOIPEIIHOCTE aKCeJIepOMETPOB, BBI3BAHHYIO BpallleHHEM
CKBaXHHHOIO NpUOOpa BOKPYT NMPOAOJBHOH OCH, M MOTPELIHOCTh YCTAHOBKH
aKceJIepoMeTPOB U (EPPO3OHIOB, BBIYHCISIOT U KOHTPOJIHUPYIOT H3MEPEHHOE
3HaY€HHUE YCKOPEHHS CHIIbI TAXKECTH, a 3aTEM BBIYMC/ISAIOT MATPHULLY OpPUEHTALUH
CKBa)XXUHBI.

HenocraTtkoM  BBIIICONMCAHHOTO TEXHUYECKOTO pELIEHHs SBISAETCH

OTCYTCTBHUEC KOHTpPOJIA BCJIMYHWHBI NEpEMCIICHUS cpeactea  AOCTaBKU




WUHKJIMHOMETpa Ha BXOJE€ B KaHal (WIbTpPallMd, YTO HE IMO3BOJSET TOYHO
ONPENEIUTh NIPOCTPAHCTBEHHOE MOJIOKEHHE CO3/JaHHOT0 KaHala GUnbTpaLyH.

Haubonee Onu3kuM 1o TEXHUYECKOW CYIIHOCTH K 3asgBJISEMOMY
MajiorabapuTHOMY aBTOHOMHOMY HHKJIMHOMETPY SBJSETCS HHKIMHOMETP
aBTOHOMHBIH [6], coneprkaiuil OXpaHHbIH KOXYX, OJIOK MUTaHHUs, dJIEKTPOHHBIE
KOMIIOHEHTBbI, NpHd 3TOM OJIOK TNHUTaHHUS BBHINIOJHEH B BHJE OJHOIO WIIH
HECKOJIbKMX OaTapelHbIX OTCEKOB, HHXXE KOTOPBIX YCTAHOBJIGHBI MIACCH C
3JIEKTPOHHBIMU KOMIIOHEHTaMH U LIACCH ¢ WHKIIMHOMETPUYECKUMH JAaTYUKAMH,
3a)KaThle MEXIYy BEpXHHMM M HW)KHHUM amopTusatopaMu. Kpome 3toro, HIKHUH
aMOpTH3aTOp MNOKaT OalIMaKkoM 4Yepe3 BCTaBKY C (UKcaluued OT OCEBOTO
pa3Bopora, a 6arapeu B 6aTapeifHOM OTCeKe YCTaHOBJIEHBI HA aMOPTH3aTOPaX.

HenocraTtkoM  JaHHOTO  TEXHHYECKOTO — pELIEHHs  SBIAIOTCH  €ro
raGapuTHBIE pa3Mepsbl, HE TO3BOJISIOLLME BBIMONHSThL HCCIIENOBAHHS TPAEKTOPUH
paaralbHOro KaHana QUIbTPaLMH.

3amaved, pelraeMoH TPYNIOH CBS3aHHBIX MEXIY COOOM €IUHBIM
M300peTaTeNbCKIM 3aMBICJIOM TEXHHUYECKMX PELICHWH, SBJISETCS IOBBILIEHUE
TOYHOCTH OINpEAEIEeHUs MPOCTPAHCTBEHHOrO TMOJIOXKEHUS CO3MaHHOIO KaHaja
bunbTpalmH.

IlocraBneHHast 3ajaua pellaeTcss 3a CYeT TOrO, 4YTO B CIOCOOE
OIMpeNesICHUs TPAeKTOPUH pPaAMAIBHOIO KaHaia GUABTPALMH CKBaXKHHBI B
KaHan OGUIbTPALMU 4Yepe3 OTKIIOHSIOUMIMN KaHal CKBAXXMHHOM KOMIIOHOBKH,
BBIMIOJHEHHBI M3 HEMAarHWTHOTO MaTepuana, NOAalT MalorabapuTHBIN
aBTOHOMHBIH WHKJIMHOMETD Ha CpEJCTBE €ro JOCTaBKH, MO IJIMHE KOTOPOIo
HAaHECEeHbl MarHUTHBIE METKH; OCYLIECTBISIOT KOHTPOJb BEJIMUYKMHBI BBHIXOAA
CpeACTBAa JOCTAaBKH MHKJIIMHOMETPAZ M3 CKBa)XXMHHOH KOMIIOHOBKH ITyTEM
CHHTBIBAHMS MarHUTHBIX METOK HE MEHEE 4eM B TPEX TOUYKaX, PacloNOKEHHBIX
BJIOJIb OTKJIOHSAIOIIEr0 KaHaja, C Iepenadyeld pe3yJbTaTOB CUYWTHIBAHHS B
Ha3eMHbIH 010K 06paboTKH MHGOPMAIMH; NOJHUMAIOT HHKJIHHOMETD HA YCThE
CKB2XXUHBI IYTEM H3BJIEYEHHsI CPEICTBA €ro JOCTaBKH, CUYHMTHIBAIOT aApXHB

pPE€3YJIbTATOB I’I3M€p€HHﬁ U3 IIaMATH WHKIHHOMETpA M IMOCJIC €ro IMPHUBSI3KH K




JaHHBIM [0 BeJHYMHE BBIXOAAQ CpPEACTBAa [JOCTaBKM HWHKIMHOMETpa U3
CKBa)KHHHO} KOMIIOHOBKH OIPEEIISIOT TPaeKTOPHIO KaHala pUIbTpalliy.

[Ipy »ToM B KadecTBe CpeACTBa [OCTaBKM HWHKIMHOMETPAa MOIYT
UCTIONB30BaTh, HANpUMep, pYKaB BBICOKOTO [aBJeHHs, TMOKyl0 HacOCHO-
KOMIIPECCOPHYIO TpyOy Ui reodusnyueckuid kabens.

[ocraBneHHas 3ajada TakXke pellaercs 3a C4YeT TOro, 4YTO B
MajlorabapuTHOM aBTOHOMHOM HHKJIMHOMETpE JISi ONpeAeeHUs TPaeKTOPHH
panuaIbHOro KaHajla QUIBTPALMH CKBAXKHHbBI, BKJIIOUAIOILEM 3alIHTHBIN MMOJIBIH
KOpIlyC, TMEpeBOJHHK, YCTAaHOBJEHHBIH B Kopmyce ¢ ofecreyeHHeM
FepMETHYHOCTH €r0 IOJOCTH U BBIMOJTHEHHBIH ¢ BO3MOXXHOCTBIO KpEIUIeHUS K
CPeACTBY [OCTaBKM HMHKIMHOMETpa B KaHall (MIbTpalUUH;, pa3MelleHHbIE B
MOJIOCTH KOpIyca M 3JIEKTPUYECKH CBsi3aHHble Oarapero 3JIeKTPONUTAHHMS,
3JIEKTPOHHBIE KOMIIOHEHTBl M HMHKJIMHOMETPHYECKHE AAaTYUKH; aMOpPTH3aTop,
obecne4yuBaroIIni, N0 MEeHbIIEH Mepe, 3alUTy OT BUOPALMH PACIIONOXKEHHEBIX B
KOPITyCe JJIEMEHTOB, CO2NACHO U30OpemerHulo, aMOPTU3aTOP BBIMOJHEH B BHJIE
NPYXKHUHALIErO  3JIEMEHTa ¢  BOCCTAaHOBHUTENIBHOW  CHJIOM  YIIPYrOCTH;
3JIEKTPOHHBIE KOMITIOHEHTbl MU WHKIMHOMETPHYECKHE AAaTYMKH OOBEIHHEHBI B
€IMHBIA DJIEKTPOHHBIA MOJYJ/b, CHa0XKEHHBIH KOHTAKTHBIMHU ILIOLIAJKAMH ISl
OCYIIECTBJIEHUS €ro NpPOrpaMMHMpPOBAHUS,, HAaCTPOWKH M CUYHMTHIBAHUS apXHBa
pe3yabTaTOB HM3MEPEHUH; KOpIlyC, MNEPEBOAHUK M TMPYXHUHSMIMH 3JI€MEHT
BBITIOJIHEHBI ¢ 00eCneYeHneM 3JIeKTPONPOBOIHOCTH M COeIHHEHBI ¢ Garapeeit
3JICKTPONUTAHUS U DJIEKTPOHHBIM MOAYJIEM ONpesieNeHHBIM 00pa3oM, obpasys
3aMKHYTYIO 3JIEKTPHYECKYIO LETb.

Kpome 3TOro, nepeBoIHHUK MOXET ObITh BBINOJHEH C TaHIE€HLHUAILHO
HalnpaBlieHHBIMH COIJIaMH, O0ECNEeYUBAIOIIMMH THIPaBIMYECKYIO CBS3b €ro
OCEBOI'0 KaHajla ¢ KaHajJoM OWIbTpalMy, NpPU 3TOM B KayecTBe CpPEACTBa
JOCTaBKH MOXET ObITh UCTIONb30BaH PYKaB BEICOKOTO AaBIEHHMS.

ITomrMO 3TOrO, 3MEKTPOHHBIA MOIYJIE MOXET OBITh BBITOJHEH U3

HCCKOJIbKMX TI€HaTHBIX IJIaT, PacCIIOJOXEHHBIX OJHA Hal J:(pyroﬁ H XKCCTKO
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CBSI3aHHBIX MeEXAy co0oi croiikamu, oOecrieurBalOIIMMU TMPOXOXKIAEHUE
NEKTPUYECKHX CUTHAJIOB MEX Y MEeYaTHBIMU IIJIaTaMH.

Kpome 3TOro, 31eKTpOHHBIH MOIYyJb MOXKET COAEPXKaTh JaTYUK
TEMIIEpaTypbl U Takue HHKIMHOMETPUYECKHE [aTYUKHU, KaK TpeXoceBou
aKceIepOMeTp U TPeXOCeBOi THPOCKOTT.

B mnpeano4TUTENnbHOM BapHUaHTE H3TOTOBJIEHHUS KOPIYC, MEPEBOJHUK,
NPYXKUHAILMHA  3JIEMEHT M Oarapes 9NE€KTPONMTAHUS  BBIIIOJIHEHBl U3
HEMAarHuTHOro MaTepuana, a 3JeKTPOHHBIH MOIYJIb MOXET COAep)KaThb AaTUHK
TEMIIEPATypbl W TakWe HHKIMHOMETPUYECKHE HAaTYUKH, KaK  TPEXOCEBOH
aKCEJIEPOMETP, TPEXOCEBOH MMPOCKON U TPEXOCEBOH MarHUTOMETD.

[loMmumo 53TOro, 57eKTPOHHBIH MOIYJAb C OJHONM CTOPOHBI MOXET
COIEP)KaTh KOHTAKTHYIO MJIOLIAAKY 3JIEKTPOIMUTAHUs, a C MPOTHBOIOJOXHOMN
CTOPOHBI - TOKOCHEMHOE KOJIbLO, OOecrevyuBaroliee JIeKTPUIECKHH KOHTaKT
JJIEKTPOHHOTO MOXYJIs ¢ KOPHYCOM I[pHU PACHOJOKEHHH MPYKUHSILETO
9JIEMEHTa MeXIy TNepeBOJHUKOM H Oartapeeil  3JIEKTPOIUTAHUA, JHOO
obecrneunBarollee  JJIEKTPHYECKHH  KOHTAKT  3J€KTPOHHOrO  MOAYJIsS ¢
NePEeBOAHUKOM IIPH PACIIOJIOKEHHUH TPYKUHSLIETO JIEMEHTa MEXIY KOPITyCOM
1 OaTtapeeil 3JIeKTPONTUTAHKS.

3asBisiemas rpynna U300peTeHHi MOSCHSETCS ClIeAYIOIMMH YePTEKAMM:
Ha ¢ur. 1 wuzobpaxeHo oOopyaoBaHMEe Ui  OCYLUECTBIIEHMS criocoba
ONpe/eNIeHHs TPaeKTOPUM paJUalIbHOrO KaHala (QHJIbTPALMU CKBaXXMHBI, Ha
¢ur. 2 — paspe3 A-A Ha ¢ur. 1; Ha ¢ur. 3 — cxeMa CTATHUECKOTO PACIIOIOKEHHUS
CpeACTBa JIOCTABKM MaJlorabapuTHOTO aBTOHOMHOTO HMHKJIMHOMETpAa C
HAaHECEHHbBIMH HA HEro MarHUTHBIMH METKaMH OTHOCHTEIbHO TOYeK
CUMTBIBAHUS MAarHUTHBIX METOK; Ha (ur.4 — rpapMK CHTHAJIOB C JaTYHKOB
MarHMTHOTO IMOJIA MPH JBHXXEHUHM CPEACTBa JOCTaBKH MHKJIMHOMETpPA B KaHall
(uibTpauyu; Ha QUr. S — rpadUK CUrHAIOB C JaTYAKOB MATHHTHOTO 10/ NPH
W3MECHEHUM HanpaBlieHUs IBH)KEHHMs CpEACTBA JOCTaBKM HHKIHHOMETpa; Ha
ur. 6 — BapUaHT UCMOJHEHHS MaNorabapuTHOrO aBTOHOMHOTO HHKIMHOMETpA

B ClIy4ya€, KOraa MeExXay ICpeBOJHHUKOM H 6aTapee171 JJICKTPOIIMTAaHHA




pacroyioXXeH TMpYKUHSAMIMH 31eMeHT; Ha ¢ur. 7 — paspe3 b-b Ha ¢ur. 6; Ha
¢ur. 8 — BapHaHT HCIIOJHEHUS MaorabapuTHOrO aBTOHOMHOI'O MHKJIMHOMETpa
B Cllydae, KOrJa MexXAy IEepeBOAHUKOM M Oartapeeil 3JIeKTPOINUTAHUS
PacroJIOKEH JIEKTPOHHBIA MO JIb.

O6opynoBaHue AN OCYIIECTBIEHHUS criocoba OmpelesieHUs TPaeKTOPUH
pagvanbHOro KaHaja (QUIbTPaLMM CKBaXUHBI (¢ur. 1) BKIOYaeT Ha3eMHBIN
om0k  obpabotku HHpopmanmu 1, CKBaOXHHHYIO KOMIIOHOBKY 2 H
MajorabapUTHBI aBTOHOMHBIN WHKJIWHOMETp 3, MepeMelllaeMblii Ha CpeacTBe
J0CTaBKu 4, Mo JJIMHE KOTOPOro HaHECEHbl MarHUTHble MeTKH 5. HazemHbiid
Os10k 00paboTkM HHQOpMaK | ¥ CKBa)KHHHAsI KOMITOHOBKA 2 3JIEKTPUYECKH
CBsi3aHbl MeXAy coOoil reodusnueckuM kabejeM 6, MmpuyueM Ha3eMHBIH OJIOK
oOpabotkn uHGopmauuu | obecriednBaeT MpUeM H [eperadyy KOMaHa B
CKBOXMHHYIO  KOMIIOHOBKY 2, ee DJJEeKTpONMTaHHe, COXpaHeHHE B
SHEProHE3aBUCHUMON NaMATH U BU3YAIU3ALHUIO NOJTYYaeMbIX TeJIEMETPUUYECKUX
nandpiX. CKBaXKMHHAas KOMIIOHOBKa 2 BKJIOYaeT KOPHYC 7, B KOTOPOM
pasMelleH OTKJIOHAIOWIMKA KaHal &, U3rOTOBJICHHBI W3 HEMAarHHUTHOIO
MaTepuana, paivajbHble NapameTpbl KOTOPOro o0ecrneyuMBalOT BO3MOXKHOCTE
nepeMellCHUS B HEM pyKaBa BBICOKOTO JaBJIeHUs 4 C 3aKpEIUIEHHbIM Ha HeM
ManorabapuTHBIM aBTOHOMHBIM HMHKJIMHOMETPOM 3. Boib OTKIOHSIOLIErO
KaHajla 8 pacrojoXeHbl He MeHee, YeM TPH TOYKHM 9 CUMTHIBAHHUS MArHUTHBIX
METOK 5, B K&XI0# M3 KOTOPBIX YCTaHOBJIEHO, N0 MEHbILIEH Mepe, [0 OJHOMY
JAaTYuKy MardutHoro nojis 10. Jatuuku marHuTHOro nojs 10 mogxiroyeHsl K
Onoky o6paboTku M mnepeqaud AaHHBIX 11, KOTOpBIA, B CBOK OvEpEnb,
DJICKTPUYECKH CBsI3aH ¢ HaseMHbIM OJ0KOoM 00paboTku wuHbopmauud 1
MOCPEACTBOM reodusnveckoro kabens 6. Jlas MOBBIIEHWS HAAECKHOCTH H
TOYHOCTH paboThl YCTpOHCTBa KOJIHYECTBO TOYEK 9 CUMTBHIBAHMS MAarHMTHBIX
METOK 5 M KOJMYECTBO yCTAHOBJEHHBIX B HHX JATYUKOB MaCHUTHOTO rons 10
MOXKeT ObITh OonblIe yKa3aHHbIX. Ha ¢ur. 1 npeacrasieH BapuanT peanusalyu
000pyI0BaHUs C TpeMsl TOYKaMH 9 CUMTHIBAHMS MAarHUTHBIX METOK 5, B KaX IOt

H3  KOTOpBIX YCTAHOBJIEHO TI0 TpH JaT4YHKa MAarHUTHOrO I10Jid 10,
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pAacIoyIOXKEHHBIX BOKPYT OTKJIOHsIOUIero kaHaiga 8 mon yriom 120° (dwur. 2).
Takol BapWaHT, B OTJIMYHE OT HKCIIOJIb30BAaHUS OJHOIO JAaTYHMKa MAarHHUTHOTO
noas 10 B Touke 9 CUMTBIBAHMS MArHUTHOTO IOJIsl, TO3BOJISIET 33 CYET
YCPEAHEHHUs] NOKa3aHUM JaTYUKOB MAarHUTHOIO MoJisg 10 UCKIIOYUTH MPOMYCKH
MarHuTHBIX METOK 5 H3-3a MpWIEraHWsi pyKaBa BBICOKOTO JaBjieHHs 4 K
IIPOTUBOITIOJIOKHON OT JAaTYMKOB MarHUTHOro nojisg 10 CTeHKe OTKJIOHSIOLIEro
KaHaia §.

ManorabaputHelii aBTOHOMHBIM HHKIHHOMETp 3 s OIpeaesieHUs
TPaeKTOPUU KaHasla QUIBTPALIMU CKBaXXHHBI O0ecreunBaeT U3MEPEHHUS MO TpeM
OPTOTOHAJIBHBIM OCAM WHKIMHOMETPUUYECKUMHU JaTYUKaMH YIJIOBBIX CKOPOCTEH,
BEKTOpA YCKOPEHHs CHJIBI TSDKECTH U BEKTOpPa HANpPSKEHHOCTH MarHUTHOTO
nojst 3eMiIM C KOMIIEHCALMeH MX MOTPeLIHOCTEH M0 JaTYHKy TeMIlepaTyphbl.
WHKIMHOMETp BKJIIOYAEeT 3alMTHBIM moJbli Koprmyc 12, mepeBogHuk 13,
YCTaHOBJIEHHBIN B Kopryce 12 ¢ obecriedeHreM repMeTHYHOCTH ero MoJOCTH 3a
CHeT TIIIYyLICHHs €ro OCeBOro KaHaja 14 co CTOpOHBI MOJIOCTH Kopmyca 12.
MHkinHOMETp 3 KpenuTes K CPEeACTBY €ro A0CTaBKH 4 MOCpeaCTBOM, HAIIPUMED,
pespboBOoro coeauHenus. B momoctu  koprnyca 12 B onpeneneHHOM
NMOCJIEIOBATEIbHOCTH  Pa3MElLEeHbI NPYXHUHSALIMA  3JIEeMEHT 15 c
BOCCTAHOBMTENIBHON CHUJIOH YIIPYrOCTH, 0OeCeYuBaoOLMH 3aIUTy OT BUOpaluu
pacrioyloKEHHbIX B KOPITyCE 3JIEMEHTOB M HMX JJIEKTPUYECKYIO CBA3b, OaTapes
SJICKTPONUTAHHS 16, 37IE€KTPOHHBIA MOILYdb 17, BKIIOYAKOLIMH 3JI€KTPOHHBIE
KOMITOHEHTBI U HHKJIMHOMETPUYECKHE NATYMKHU U BBITTOJIHEHHBIH H3 HECKOJIBKUX
NeYaTHBIX IUIAaT, PacClOJIOKEHHBIX OJHA HaA JPYrod WM IKECTKO CBS3aHHBIX
MEXy cobo# cTokikamu 18, obecreurBarOLMMH TPOXOKIEHHE IITEKTPHIECKHUX
CUTHAJIOB MEX/IY IMEYaTHBIMHM ILIaTaMH. DJEKTPOHHBIM Momynb 17 cHabxeH
KOHTaKTHBIMH TUTOLIaAKaMH 19 11 oCyIeCTBIIEHHs €ro MporpaMMHpPOBaHHS,
HaCTPOWKH U CUMTBIBAHMS apXUBA PE3yJIbTATOB HM3MEPEHHUH, a TAKKE COAEPHKUT
KOHTaKTHYIO IUIOLIAIKY 3JIeKTponuTaHus 20, a ¢ IPOTHUBOIOIOXHONW CTOPOHBI -
TOKOCbeMHOe KOmblo 21, obecrneunBaromiee JJEKTPHYECKHM  KOHTAKT

JJIEKTPOHHOI'0 MOAYJsA C 3JIEMEHTaMH HHKJIMHOMETDA. Hpuqu KOHTaKTHas
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IUIoLaaKa ieKTponuTanus 20 BLICTynaeT HaJ KOHTaKTHbIMM IUIOIankamu 19.
Kopriyc 12, nepeBomnuk 13 W mpyKWHALWMA d70eMEHT 1S5 BBIMONHEHBl U3
3JIEKTPOIIPOBOTHOIO MaTepHalla ¥ COeIMHEHBI ¢ Oatapeeii 3JIeKTpONUTaHus 16 u
3JIEKTPOHHBIM MoJyJieM 17 ompeieneHHbIM 00pa3oM, o0pa3ys 3aMKHYTYIO
IEKTPUYECKYIO0 1enb. Tak, MpHU pacloNOXeHHH MPYXKHHAIIErO djeMeHTa 15
MEXIy nepeBOAHMKOM 13 1 Garapeeid 3JIeKTPONUTaHMs 16 TOKOChEMHOE KOJIBLIO
21 obecneunBaeT 3neKTpH§eCKHﬁ KOHTaKT 3JIEKTPOHHOro wmoxyss 17 ¢
Koprycom 12 (¢wur. 6), a Ipu pacroioXKeHWH MNPYXKMUHALIEro 3jIeMeHTa 15
Mex Iy Koprycom 12 u OGarapeel anekrponuTtaHus 16 ToxkocbeMHOe KOJIbLO 21
obecrieunBaeT OEKTPUYCCKHH KOHTAKT OJJIEKTPOHHOrO Momyias 17 ¢
nepeBogHukoM 13 (dur. 8). Kpome storo, nepeBogHuk 13 MOXET ObITH
BBITNIOJIHEH C TAHT'€HIIMAJIbHO HAIIPABJIEHHBIMU COMJIaMU 22, 06eceYiBaAOUMHU
THIPaBJIMYECKYIO CBA3b €ro OCeBOro kaHaja 14 c¢ xananoMm ¢unerpauuu 23. B
3TOM Cllyyae B KayeCTBE CpPEINCTBA JAOCTaBKH 4 MOMXET MCIONb30BaThCH,
HalpMEp, PyKaB BBICOKOT'O NaBJI€HHs. 3a CUET UCTEUEHHUS XKUAKOCTH Pa3MbIBa,
MOCTYNaoeH MO0 PyKaBy BBICOKOTrO JaBleHHs 4 B MHKJIMHOMETp 3, CO3Jaercs
JOTIOJIHUTEIBHOE YCHIIHE TI0 npoanmeHﬁlo MaJIorabapuTHOrO aBTOHOMHOIO
MHKJIMHOMeTpPAa 3 M CHH)XKAeTCS BEPOSTHOCTH €ro IMpUxXBaTa B KaHaje
bunbrpanuu 23.

ONeKTPOHHBIA  MOAy1b 17  BKINOYaeT cTabUIH3AaTOP HaIpsKEeHMUS,
MHKPOKOHTPOJUIEP, S3HEPrOHE3aBUCUMYIO NaMSITh, IaTYHK TEMIIEPATYPBI M TAKUE
MHKIIMHOMETPUYECKHE JAaTUHKH, KaK TPEXOCEBOH aKCelepOMETP M TPEXOCEBOii
TMpOCKoIl (Ha (ur. He NokasaHel). B ciyuae, eciiM aBTOHOMHBIL HHKJIMHOMETD,
[TIOMHMO JaTYHKa TEeMIepaTypbl ¥ TAKHX WHKIMHOMETPHYECKHUX NAaTHYUKOB, Kak
TPEXOCEBOH aKCE/IePOMETP U TPEXOCEBOH THPOCKOI, CONEPKHT TPEeXOCEeBOM
MarHuTOMeTp, TO Kopmyc 12, mepeBogHuK 13, NpyXuHAWMHA dneMeHT 15 u
Garapes onexTponuTaHus 16 NOMKHBI GbITh BHITIONHEHBl M3 HEMAFHUTHOTO
marepuana. IlporpaMmmupoBaHMe, HacTpoiika M CUMTBIBAHHE HAKOILIEHHOI'O

ApXHWBa PE3yJIbTAaTOB I/I3MepeHI/II71 OCYHICCTBIISACTCS 4Y€pe3 KOHTAKTHEIE IIJIOMIAAKH
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19, pacrionoxeHHble Ha MEYaTHOH IIaTe, HalPUMEpP, CO CTOPOHBI KOHTAaKTHOM
TUIOLIAAKHY ekTponuTanus 20.

C6opky MasiorabapuTHOr0 aBTOHOMHOI'O MHKJIMHOMETpa 3 MO BapHaHTY,
NpeICTaBlICHHOMY Ha Qur. 6, OCyLIECTBIAIOT IMyTeM [0CIeI0BaTeIbHON
YCTAaHOBKH B KOpIyce 12 3jleKTpoHHOro monyss 17, 6atapeu 371€KTpONUTaHUA
16, mpyxuHsAwmero snemeHTa 15 M nepeBonHMKa 13, repMeTH3UpYIOLIErO
BHYTPEHHIOIO IT10JIOCTh KopItyca 12. DieKkTponuTaHue Ha 3JIEKTPOHHBINA MOAYJb
17 nocrtymaer d4epe3 KOHTAaKkTHYIO IUIOLIAAKYy odjieKTponurtanus 20,
HETNOCPENICTBEHHO COMPUKACAIOLIYIOCS C OJHUM U3 MONIOCOB OaTaped MUTaHUS
16 1 TokocheMHOe KonbLO 21, obecreuynBaroliee JIEKTPUUECKHH KOHTAKT C
Koprycom 12, KOTOpbIi COBMECTHO C IEPEBOAHHUKOM 13 W NpyXUHSLIMM
3JIEMEHTOM 15 CO31a10T 3aMKHYTYIO 3JIEKTPUHECKYHO LENb JJIEKTPONUTAHUS OT
BTOPOTO 110j110ca 6aTapeu 3JeKTponuTanus 16.

MasorabapuTHBIi aBTOHOMHBIH WHKJIMHOMETP HE HMEET BCTPOEHHBIX
4acoOB PEAJLHOIO0 BPEMEHH, MO3TOMY TpeOyeTcsi CHHXPOHH3aLMs H3MEPEHHOMH
MHGOpPMaUUK C AaHHBIMH 110 BBIXOAY CPEICTBa IOCTABKH MHKIMHOMETpA 4 W3
CKBa)XXMHHOH KOMIOHOBKH 2. CHHXpOHH3aLMs OCYUIECTBIISAETCS Mocie cOopku
MajiorabapuTHOrO  aBTOHOMHOI'O UHKJIMHOMETpa  IyTeM CO3J1aHUs
COOTBETCTBYIOIIMX PEIEPHbIX TOYEK B AapXUBE PE3YJIbTATOB H3MEPEHU
MMPOCTPAHCTBEHHON OPUEHTALUH MaJOrabapuTHOrO0 MUHKIMHOMETpA, HarpHUMeD,
PEe3KMM U3MEHEHHEeM TnoKazaHuh (“BCTpsicka’, H3MEHEHHE OpHEeHTalUU
OTHOCHTEJIbHO CHJIBI TSDKECTH WJIIM MAarHUTHOIO ToJis 3eMJid) B H3BECTHBIMH
MOMEHT BPEMEHH IPH MPEAIIECTBYIOIIEM CTATUYECKOM PEKHUME.

Crnoco6 onpeneneHus TPaeKTOPUHM paJHABHOrO KaHana (UIbTPALUK
CKBa)XXMHBI OCYLIECTBIISIOT CIEAYIOLLHUM 00pa3oMm.

Cnyckaror B 0oOCaX€HHYIO CKBaXHMHY 24 Ha 3aJaHHYK TNIyOMHY Ha
KOJIOHHE HaCOCHO-KOMIIPECCOPHBIX TpyO (Ha ¢ur. He MokazaHa) CKBOXHHHYHO
KOMIIOHOBKY 2 C OTKJIOHSIOLMM KaHaJoM 8 [Uis mepeMelleHus B HEM Cpe/CTBa
JOCTaBKH 4 - pyKaBa BBICOKOTO JaBJEHHsS - C YCTAHOBJIEHHBEIM Ha HEM

MaJ'IOI‘a6apI/ITHLIM ABTOHOMHBIM HHKJIIHHOMETPOM 3, pacnojiararoT BbIXOJ
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OTKJIOHSIOIIETO KaHalla 8§ HapOTHUB BXOJa B KaHal QUIbTpaLMHU 23, CIIyCKaloT ¢
YCThsl CKBKHHBI Yepe3 OTKJIOHSIOIIMM KaHan 8 CKBa)XMHHON KOMIIOHOBKH 2 B
KaHal QuiubTpaldud 23 pykaB BBICOKOIO JaBieHHs 4, MO [UIMHE KOTOpPOro
HAaHECEHbl MarHuTHble MeTKM 5. IlepemMelaroTr MHKIMHOMETP 3 MO KaHally
¢bunpTpanuu 23 3a CHeT peaKTUBHBIX CUJI, CO3/1aBaeMbIX MCTEKAIOLIEH U3 COMel
22 paboueil KHAKOCTH M OCEBbIX YCHWIHH, Nepelalolluxcs 4Yepe3 pyKaB
BBICOKOTO JaBNI€HHUs 4, OCYLIECTBJSIIOT KOHTPOJIb BEJIMYHHBI BBIXOAA PyKaBa
BBICOKOIro JaBJICHUA 4 W3 CKBaXXHMHHOU KOMITOHOBKH 2 IMyTEM CHHTBIBaAHUS
MarHUTHBIX METOK 5 HE MeHee ueM B TpEX ToukaxX 9, pacrnosoXeHHBIX BOJb
OTKJIOHSIIOLIETO KaHajla 8, HH(OpMalLHsl C KOTOPBIX MMOCTYIMAET B JIEKTPOHHBIN
0ok 00paboTkM M nmepejayd JaHHBIX 11, TOe NPOHU3BOAUTCA ee
npeaBapuTenbHas o0paboTka M nepegada uyepe3 reopusnveckuii xabeiab 6 B
HazeMHbI 0510k 06paboTku nHGopmaumu 1. [Tocie npoxoxaeHUs paguaibHOTO
KaHajla QUIbTpauMy 23 NMOAHUMAIOT PyKaB BBICOKOIO JaBJIeHHA 4 BMeCTe C
MajlorabapuTHBIM aBTOHOMHBIM HHKJIMHOMETPOM 3 Ha YCTbE CKBaXXHHBI,
CYMTBIBAIOT apXHB PE3YJIbTATOB U3MEPEHUN U3 MAMSITH 3JEKTPOHHOIO MOMIYJIS
17 vHKIMHOMETpa 3 M MOCie ero MPUBSA3KH K JaHHBIM [0 BEJIMUYHHE BBIXOZA
pyKaBa BBICOKOro JAaBjieHMS 4 M3 CKBOXHUHHOH KOMIIOHOBKH 2 OMNpenessioT
TPAeKTOPHUIO KaHana QuibTpaunud 23. [l 3TOro BBIYUCISIOT IO W3BECTHOM
(YHKLIMOHATIBHOH 3aBUCUMOCTH 3HAYCHHS a3MMYTaJIbHOTO H 3€HHTHOIO YIJIOB
B KaXIO0H HM3MEpUTEJbHOH Touyke KaHana ¢uiabTpauud 23 B (QYHKUUHU
BEJIMYKHBI BBIX0/Jla pyKaBa BbICOKOTO JaBJICHHS 4 W3 CKBaXXHHHOH KOMITOHOBKH
2. llpocTpaHCTBEHHas  OpHEHTALUWs  MajJora0apuTHOrO  aBTOHOMHOIO
MHKJIMHOMETpA 3 OIpeleNseTcss COOTBETCTByMoUIel o00paboTkoit apxuBa
M3MEPEHHH WHEPUHUAIbHOM M TIeOMarHMTHOH HWHQPOPMAalMH C [OMOILKIO
M3BECTHBIX (UIBTPOB, Hampumep, Kanmana wiu ero pasnosugnocteil. Eciu
UCIIOJIb30BaHHE TMEOMArHWTHBIX JAHHBIX HEBO3MOXHO MO Pty OOBEKTHBHBIX
NpUYHH, HapUMEpP, H3-32 MAarHUTHBIX aHOMAaJIWH [1acTa, TPAaeKTOpHs KaHaja
¢uipTpaumn MoxeT OBITh ONpefeseHa [0 JaTYHKaM HMHEPLHUATbHOM

I/IH(bOpMaHI/II/I, a [II€pBHYHass TIpHUBA3Ka IO a’SHMYTaﬂbHOﬁ OpHCHTAUHH
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(HayaJIbHOE 3HAYEHHUE a3UMYTa KaHasla) MOXKET OCYILECTBJIATLCS 110 U3BECTHOMY
a3MMYTY OTKJIOHSIOILErO KAHAJIa CKBAXXUHHON KOMITOHOBKH.

s mosicHeHus crocoba ONpeleNneHuss BEJUYMHBI BBIXOJAa pyKaBa
BBICOKOTO JIaBJIEHHS U3 CKBRXXUHHON KOMIIOHOBKH Ha (UT. 3 yCIIOBHO IOKa3aH B
CTaTUKE PYKaB BBICOKOTO JaBjeHUs 4 C HAHECEHHBIMH MarHUTHBIMM METKaMu 5
MI..M3 u Tpu TOYKM 9 CUMTBIBAHHUS MArHUTHBIX METOK, B KOTOPBIX
YCTAHOBJIEHO II0 OAHOMY JAAaT4YMKy MarHuthoro nojs 10 JMI...IM3. Ilpu
MEHBLIEM KOJMYECTBE TOUEK 9 CUWUTHIBAaHHWS MAarHUTHBIX METOK He
obecrieunBaeTcs OIHO3HAYHAs HWHTEPIPETaLUs HaIPABICHUsS IIepeMelCHUs
pyKaBa BBICOKOro nasiieHus 4. B paccmarpuBaeMoM cilydae MpHU Tpex TOYKax
CUMTBIBAHHS MAarHUTHBIX METOK 3TO JOCTUrAETCs, HampuMep, NpU coOII0ACHUH
YCJIOBHS:

L4 <L1+L2 <L3,

roe L1 — pacCTOsTHUE MEXAY MNEPBBIM U BTOPBIM AAaTYHKaMH MarHUTHOI'O

noJis;
L2 — paccrossHHE MeXIy BTOPBIM M TPETHHM AaTYMKAMH MArHUTHOIO
NoJIs;
L3 — paccTosiHHE MeXAy CMEXHBIMH CTOPOHaMH JABYX MATrHHTHBIX
METOK;

L4 — nnvHa MarHUTHOM METKH.

Ha rpaduxe, mnpeacraBieHHOM Ha ur. 4, TNpPUBEAEHBI CHIHANBI C
JAaTYUKOB MArtHuTHoOro nojs 10 B BHAe HACATH3UPOBAHHBIX MPSIMOYTOJIbHBIX
UMIyJabCoB s ciaydas L1>L4 u L2> [4. PeanpHble CHUrHanbl MardHWTHBIX
METOK UMEIOT GoJiee CI0KHYIO0 GOpMy U TPeOYIOT TOMOIHUTENBHON 00paGOTKH.
Benuunna Alpg; nepemelleHHs pyKaBa BBICOKOTO JaBIEHHS 4 MOXET
OTIpeeTIAThCS, HAaMpHUMeEp, IO mnepeaHeMy (POHTY HMITYJBCOB. 3a HHTepBal
BpeMeHH Atl=t2-t] ona coctaBuT ALppyl=L1, 3a unTepBan Bpemenn At2=t3-t2
COOTBETCTBEHHO ALpg2=L2 u ALppp3=L3+L4-L1-L2 3a uHTepBan BpeMeHH
At3=t4-13,
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M3sMeHenne HampaBneHUs NepeMelieHHs pyKaBa BBICOKOro HaBiieHUs 4
NPUBOJHMT K H3MEHEHHIO OYEPEIHOCTU PETruCTpaluMd MarHUTHBIX METOK 3
JAaTyrkamy mMarautHoro nois 10 IM1...JIM3. Ha rpaduke, n3o6pakxeHHOM Ha
¢ur. 5, npeacTaBieH BapHaHT, KOTrJa MpPH HaXO0XIEHHH BTOPOM MarHMTHOMH
MeTKH 5 M2 B 30He 4yBCTBHTEJIBHOCTH BTOPOrO AaTYMKa MarHUTHOro mojs 10
JAM2, pykaB BBICOKOTO AaBlleHHS 4 Hadalu M3BJeKaTh U3 KaHala GHIBTPalUH
23. Tlpu 3TOM BMECTO OXXHUIAeMOH PEruCTpallid MAarHWTHOW MeTKH 5 M2
natyukoMm JIM3, B MOMEHT BpeMeHH t7 MepBbIM MpHIle] CUrHal ¢ Aatynka M1
OT BTOpOH MarHUTHOW MeTKH 5 M2, nocine uero natuuk 10 JIM3 3adukcupoan
NepByl0 MarHuTHyo Metky 5 MI. Takum o6pasom, moboe HapyiueHue
OYepPeNHOCTH IMOCTYIJIEHHS! CUTHAJIOB C JAaTYUKOB MarHuTHoro moss 10
yKa3blBae€T Ha HW3MEHECHHE HAIpAaBJIEHHs [IepeMEILeHUsI pyKaBa BBICOKOTO
AaBjieHUs 4 W OJDKHO YYHTBHIBATHCS MPHU OMpEEIEHUH BEJIMYHMHBI €ro BBIX0Ja
M3 CKBQXXMHHOM KOMITOHOBKH 2.

TexHnueckui pe3yJibTar, obecrneunBaeMblif NpUMEHEHHEM
3asIBJISAEMOM IpyNIbl W300pEeTeHUH, 3aK/II04aeTcsi B MOBBIIUEHUH TOYHOCTH
ONpele/ieHUss TPaeKTOPUM KaHajla QUIbTpaUUMU 3a CYET H3MEPEeHUs
peabHOTO MepeMeLeHHs MajaorabapuTHOTO aBTOHOMHOIO MHKJIWHOMETpA B

CO3JaHHOM KaHajie GUIIbTpaIlkH.
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OOPMYJIA U3O0BPETEHUS

1. Cioco6 onpeneneHus TpPaeKTOPUH PaiUalIbHOrO KaHana QUILTPAlHH
CKB2)XWHBI, [IPH KOTOPOM B KaHal (DUIBTpald¥ 4epe3 OTKIOHSAIOIIMM KaHa
CKB@)XHHHOH KOMIIOHOBKH, BBIIIOJHEHHbIM M3 HEMarHUTHOTO MaTepHaa,
MOJAIOT MAaJIOradapUTHBIH aBTOHOMHBI ~ WHKIMHOMETP Ha CpeACTBE €ro
AOCTaBKH, IO JUIMHE KOTOPOTO HAHECEHbl MATHUTHBIE METKH; OCYIIECTBJISIOT
KOHTPOJIb ~ BEJIMYMHBI BBIXOJA CPEACTBA JOCTABKH HMHKJIMHOMETpA M3
CKB2)XHHHOW KOMITOHOBKH ITyT€M CUMTHIBAHUS MarHUTHEIX METOK HE MEHEee YeM
B TPEX TOYKax, pacroJIOKEHHBIX BIOJb OTKJIOHAIOLIEr0 KaHaia, ¢ nepenayeit
pe3yJbTaTOB CUMTHLIBAHMS B HA3eMHBIA  OJOK obpabotku uHbOpMaLKH;
MIOXHAMAIOT MHKJIMHOMETP Ha YCTbe CKBAXXHMHBI MYyTeM H3BJICUEHHS CpPEACTBA
€r0 JO0CTaBKM, CHYMTBIBAIOT apXUB pe3yJbTaTOB H3MEPEHHH U3 MaMATH
MHKJIMHOMETpa W II0CJIe €ro INPHUBA3KM K JaHHBIM [0 BEJIHYMHE BBIXOJA
CpeacTBa NOCTaBKU MHKIMHOMETPA U3 CKBaXHHHOH KOMIIOHOBKH OINpPENEISIOT
TPAEKTOPHIO KaHajla GUIBTPALIUH.

2.Cmoco6 no n.l, oTiMualoMiics TeM, YTO B KAayecTBE CpeACTBA
AOCTaBKH MHKJIMHOMETPA MCIOJB3YIOT WJIM PyKaB BBICOKOI'O AAaBJIEHUS, WU
ruOKyI0 HACOCHO-KOMITPECCOPHYIO TPYOy, WM reodH3nuecKuii kabesp.

3. MasnoraGapuTHeIi  aBTOHOMHBI HHKJIMHOMETD I OMpEAe/ieHHs
TPaeKTOPHH KaHasla QUIBTPALUHM CKBaXKHHBI, BKIIOYAIOIIMH 3alIATHBIN OB
KOpIyC, MNEpeBOJAHHK,  YCTAaHOBJICHHBIH B KOpIIyce ¢ obecneueHneM
FePMETHYHOCTH €r0 IOJIOCTH U BBITIOIIHEHHBIH ¢ BOBMOXXHOCTBKO KpEIIEHHS K
CPEACTBY MOCTaBKM HHKIHHOMETpAa B KaHaJl (QUIbTPAlMM; pa3MeELIEHHbBIE B
MOJIOCTH KOpIyCa W DJIGKTPUYECKH CBA3aHHblE 0arapero 3JIeKTPONHMTaHus,
3JICKTPOHHBIE KOMIIOHEHTbl M HHKJIMHOMETPHYECKHE NATYHKH; aMOPTHU3aTop,
oOecne4BAIOLIMH, 110 MEHbLIEH Mepe, 3alMTy OT BUOPALIMH PACIIONOKEHHBIX B
KOpIYCE IEMEHTOB, OTJIHYAIOMIHHCH TEM, YTO aMOPTHU3ATOP BHINOJIHEH B BHE
NPYXXUHSALIEr0  3N€MeHTa C  BOCCTAHOBMTENIBHOH  CHJIOM  YIpyrocrw;
3JICKTPOHHBIE KOMITOHCHTbl W WHKIMHOMETPHYECKHE NaTYMKH OOBEIMHEHBHl B

€IVHBIN BHCKTpOHHBIﬁ MOLYyJIb, CHa0>XeHHbIH KOHTAKTHBIMH mIomaaKkamMu ajisda




OCYLICCTBJIEHUS] €r0 IPOrPaMMHPOBAHHMs, HACTPOMKU U CUUTHIBAHUSA apXHBa
pe3yJbTaTOB H3MEPEHHH; KOpIyC, MEPEeBOAHUK W TMPYXUHSIIHUH 3JIEeMEHT
BBIMOJIHEHBI ¢ 00ECNEUeHNEM 3JIEKTPONIPOBOAHOCTH W COEJMHEHBI ¢ GaTapeei
3JICKTPONIUTAHUS U 3JIEKTPOHHBIM MOJYJIEM ONpeAETIeHHbIM 00pa3zoM, oGpasys
3aMKHYTYIO 3JIEKTPUYECKYIO IIETb.

4. VHkauHOMETp 1O M. 3, OTVIHYAKLIHACH TeM, YTO IEPEBOJHHUK
BBITIOJIHEH C TAaHINCHIUAJIBbHO HAMNpaBIEHHBIMH COILIAMH, 00€CHeYHBAIOLUMHU
THJPaBIMYECKYI0 CBSI3b €r0 OCEBOr0 KaHajla ¢ KaHaloM (uibTpanuu, a B
Ka4eCTBe CPEACTBa TOCTABKH HCIIONb3YETCS PYKaB BEICOKOI'O JIaBJIEHHMS.

5. MHKIMHOMETp 1O N. 3, OTJIHYAIOMMIACH TEM, YTO  3JIEKTPOHHBIH
MOZyJb BBINONHEH M3 HECKOJIBKUX MEYaTHBIX IJ1aT, PAacONOKEHHBIX OJHA HaJ
APYTOH M JKECTKO CBSI3aHHBIX MeXIy COOOH CToMKamu, obecreduBalOILMMU
NPOXOXXACHHE JJICKTPUYECKHX CUIHAJIOB MEXIY MeYaTHBIMH IaTaMU.

6. VMHkiuHOMeTp mo m. 3, oTaHYAIOmHMiiCH TeM, YTO  INEKTPOHHBIH
MOZdYyJlb COINEPXKUT HATYHK TEMIIEPAaTypbl U TaKHe HHKIHMHOMETPHYECKHE
AAaTYMKH, KaK TPEXOCEBOH aKCEIEPOMETP U TPEXOCEBOM MMPOCKOII.

7. WHknmuHOMETp no m. 3, oOT/IHYaloWMiics TeM, 4TO  KOpHYC,
NEPEBOJHMK, NMPYXUHSAILIMNA 3JIEMEHT W OaTapesi 3JIEKTPOIMUTAHUS BEIIOIHEHDI
M3 HEMAarHMTHOrO Marepuaja, a OJIEKTPOHHBIH MOIYJb CONEPKUT JATUHK
TEMIIEPATYpbl W TaKU€ HWHKIMHOMETPHUECKUE OATUMKM, KaK  TPEXOCEBOMU
aKCEeJIEPOMETP, TPEXOCEBOW TMPOCKON U TPEXOCEBOM MarHUTOMETP.

8. MHKIMHOMETp 1O M. 3, OTJHYAIMWHICA TeM, YTO 3IEKTPOHHBII
MOJyJIb C OHOH CTOPOHBI COAEPIKUT KOHTAKTHYIO ILIOLIAAKY MEKTPONUTaHHA,
a C NPOTUBOMNOJIOXHOM CTOPOHBI - TOKOCHEMHOE KOJIBIO, OOECIeUHBaroliee
BNIEKTPHUYECKMH  KOHTAKT  JJIEKTPOHHOTO  MOIYJIS C  KOPMycOM  IIpH
PACIIOJIOKEHNH TNIPYXKMHALLIErO JJIEMEHTa MEXIy NEepeBOJHHKOM M Garapeeii
OJIEKTPONMHUTaHUS,  JubO  obecrneunBaioliee  3MEKTPHYECKUIl  KOHTAKT
SJICKTPOHHOIO MOJYJI C MEPEeBOJHUKOM IIPH DPACIONOKEHHH MPYKUHALIEro

3JIEMEHTa MeXIy KOpITycoM M OaTapeell 3J1eKTPONHTAHHUS.
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. EAIIB/OII-2
EBPAZNHNCKOE ITATEHTHOE BEJOMCTBO

Howmep eBpasuiickoii 3asBku:

201900143

OTYET O NATEHTHOM
NMOUCKE
(ctates 15(3) EAMNK u npasuno 42
MaTeHTHOW MHCTpYkUMK kK EANMK)

Jlata nogaun: 25 depans 2019 (25.02.2019) | lara ucnpammsaemoro nproputera:

CITIOCOB OITPEJIEJIEHHA TPAEKTOPHH PAJTMAJIBHOI'O KAHAJIA ®UILTPALIUHA
CKBAXXUHBI U MAJIOT ABAPUTHBI ABTOHOMHBII UHKJIMHOMETP JIJ1S EI'O
OCYIIECTBJIEHUA

HasBanue n3obpereHus:

PECITYBJIMKAHCKOE YHUTAPHOE IMPEAITPUSITUE "TTPON3BOJACTBEHHOE OB BbEJJUHEHUE
"BEJIOPYCHE®TBH"

D HexoTopble NyHKTBI hopMyJIbl He MOAMEKAT NMOUCKY (CM, pa3ae I RonoTHATeALHOr0 JHCTA)

D Eauncrso nio6perenns He cobasoaeHo (cm. pasae II nonoaHuTeAbHOTO JHCTA)

3asBUTEND:

A. KITACCUOUKALIUA ITPEOAMETA U30OBPETEHNA:

MIIK: E2IB 47/02 (2006.01) E2IB 47/02
G01C 9/06 (2006.01) GO0IC 9/06
CornacHo MesxayHapoHolt nareHTHolM kinaccudukatuu (MITK) ninu HalMosausHoM kiaccuduxanmu n MITK

CIIK: (2013-01)

(2013-01)

B. OBJIACTB ITOUCKA:

MHHHMYM IIPOCMOTPEHHOH JOKyMEHTAlUMH (cHcTeMa knaccudukauuu U uHaekcsl MITK)
E21B 47/00, 47/02, 47/022-47/0236, 47/27, 47/12, 7/00, 7/04, GO1C 7/00, 7/06, 9/00, 9/02, 9/06, 19/00, GO1V 3/00, 3/18

Jlpyras MpoBepeHHAs JOKYMEHTALMA B TOH MEpE, B KAKOM OHa BKIIIOYEHa B 06JIACTh MOMCKA:

B. JOKYMEHTbI, CHUTAIOUIUECS PEJIEBAHTHBIMU

Kareropus* CChIIKM Ha JOKYMEHTBI C YKa3aHHEM, TJIE 3TO BO3MOXHO, PENeBAHTHBIX YacTeit OTHocHTCs K IyHKTY No

A RU 2470147 C1 (OBILECTBO C OTPAHUYEHHOMH OTBETCTBEHHOCThIO 1-8
"HE®TEIPOMBICJIOBBLIE TEXHOJIOTHUH AJIOMJICEPBUC" 1 1p.)

A RU 2678252 C2 (dYPCHUH CEPI'EX TEOPTUEBUY) 10.08.2016 1-8

A RU 2678252 C2 (®YPCHH CEPT'EM TEOPI'MEBHY) 10.08.2016 1-8

A RU 2253838 C2 (OTKPBITOE AKITUOHEPHOE OBIHECTBO 1-8
AP3AMACCKOE HAYYHO-ITPOU3BOJCTBEHHOE ITPEAITPUATHE
"TEMII-ABHA") 10.06.2005

A US 2012/0061141 A1 (MICHAEL DEAN ROSSING) 15.03.2012 1-8

D NIOCTEAYIOIME JOKYMEHTH! YKa3aHb! B NPOAOIKEHHUM rpadst B

D JAHHBIE O NMaTCHTAX-aHATIOraxX yka3aHel B NPHIIOXKCHUH

* OcoOble KATErOPHH CCBLIOYHBIX JOKYMEHTOB:

"A" NOKYMEHT, Onpeacastomui oOmmii ypoBEHb TCXHHKH

"E" 6onee paHHHI NOKYMEHT, HO ONYOIMKOBAHHEIN Ha JaTY
AoAa4YH €BPa3sHiCKOMN 3asBKH UITH MOCIE HEE

"O" HDOKYMEHT, OTHOCAIHKICSA K VCTHOMY PAcKPBITHIO, IKCIIOHU-
POBAHHIO U T.A.

"P" NOKYMEHT, OIyGNIMKOBAHHbI 10 AATHI NOJAYH €BPA3HICKOM
3aj4BKU. HO NOCJE JaThl HCTIPAIMBAEMOTO NPUOPUTETA

"D" AOKYMEHT, MPUBEACHHBIN B €Bpa3HIiCKOM 3a9BKe

"T" Qonee MO3HHI TOKYMEHT, OMyONUKOBAHHBIH MOCTE JaThl
TIPUOPHTETA U NPUBEACHHBIN JUTA MOHMMAHUA W306peTeHUs

"X" NOKYMEHT, MMeloIHii Hanbonee 6IM3KOE OTHOMIEHUE K TPEAMETY
TIOHCKA, NOPOALINI HOBH3HY HITH M300DETATENECKHIT YDOBEHb,
B3ATHIH B OTACIBHOCTH

"Y" MOKYMEHT, HMEKoLIuii Haubonee 6M3K0E OTHOLICHHE K NIPEAMETY
MOKCKA, MOPOYaKnii H306peTaTENECKHI YDOBEHD B COYETAHHH C
PYTHMH IOKYMEHTAMHU TOH XK€ KaTeropuu

"&" NOKYMEHT, SBJISIOMUNCS MaTEeHTOM-aHAIOrOM

"L" J1OKYMEHT, NPHBEACHHBIH B IPYIUX LEIAX

ﬂaTa JICHCTBUTENILHOTO 3aBCPLICHUSA NAaTEHTHOTO NOMCKA.
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