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(57) U300perenne OTHOCHTCS K CPECTBAM MEKCKBOKMHHBIX T€OPU3MYECKNX HCCIEAOBAHNH, B YaCTHOCTH

K crioco0aM M3MepeHHi, 00padOTKH M MHTEPIIpETalny JAHHBIX PaJNOBOIHOBOIO MEXCKBOKHHHOTO M
CKBa)XMHHO-HA3¢MHOT0 NpocBeunBaHus. CyIIHOCTh: HCIONB3YIOT MO MEHbIIEH Mepe TpHU CKBAXKHUHBI,
pacHoNoXeHHbIE B y37aX TPEyroiabHOHW ceTH. OCyIIECTBISIIOT BBIOOP ONTHMANIbHOM pabodel 4acTOTHI
HU3y4arens ¥ IpPUEMHHKa B COOTBETCTBUM C pPAcYETHBIM 3HAYEHUEM AuaMeTpa 30Hb Dpenens
IIPY 33JaHHOM pAaCCTOSHUM MEKIY H3JIydareaeM U IPUEMHUKOM M 3aJaHHOM CpPEIHEM 3HAau4C€HUU
YIEIBHOTO 3JEKTPUYECKOTO CONTPOTHBIIEHUS TOPHBIX NOPO. IIpoBOAAT paguoBOIHOBEIE TPOCBEYNBAHUS
MPOCTPAHCTBA MEXIy KaXIOW Mapoil CKBaXXMH HU3IydarelleM M IPUEMHHKOM IO BEEpHOM cXeMe
C 33JaHHBIM IIAaroM IpocBeuuBaHusd. Ha kaxzaoMm mare NpOCBEYMBAHUSA IIPOBOIAT HACTPOUKY
AHTEHHBI M3JIydaTess B pe30HaHC. PErncTpupyloT JaHHBIE M3MEPEHMH, BKIIIOUAIOIIAE 3HAYEHUS OCEBOMU
KOMITOHEHTBI 3JEKTPUYECKOr0 IOJI1 Ha IPHUEMHUKE, 3HAU€HHMs TOKA Ha AaHTCHHE H3JIydaTens WU
3HAYCHMsI aKTUBHOIO COIIPOTHMBIICHUS Ha €€ BhIXOAE. lIpUBONAT BCe U3MEpPEHHBbIC 3HAYEHUS OCEBOMU
KOMITOHEHTHI 3JIEKTPHUYECKOTO MOJIsl K OJHOMY 3HAUCHUIO TOKAa B aHTEHHE m3iydarensd. OCyIiecTBISIOT
MaTreMaTH4ecKoe pa3OMeHHe MEXCKB)XKHHHOTO IPOCTPAHCTBA HA 3JIEMEHTapHBIC sUeHKH, GopMmy H
pa3Mepbl KOTOPBIX OIPEAEIIIOT UCXOAs U3 TEOMETPUU U3MEPEHUN U AuaMmerpa 30Hb1 Openens. [IpoBoast
OITHOBPEMEHHYIO 00pabOTKY AaHHBIX M3MEPEHHS M0 BCEM CEUCHUSIM PaJMOBOIHOBOTO MTPOCBEUNBAHUS C
BBIYHCIICHIEM 3HaYCHHUH 3()(hEKTHBHOTO ANEKTPHUECKOTO CONPOTHUBIICHHS KAXK0H 3JIEMEHTapHOH STIeHKH.
[To nToram 00pabOTKM JTaHHBIX U3MEPEHUH CTPOSIT OOBEMHYFO F€03JIEKTPUUECKYIO KapTy UCCIEA0BAaHHOTO
MEKCKBaXMHHOTO ITPOCTPAHCTBA, MPECTABIIAIONLYI0 COO0I TPEXMEPHYIO MaTPHILY MO TPEM KOOpAWHATAM
JJIEMEHTAPHBIX Y€K B IPOCTPAHCTBE U 3HAYECHUIO YIEIBHOIO MEKTPUIECKOrO COMPOTUBICHHS KaXI0H
TaKoM s;uelkH. TeXHUMYECKUIl pe3yabTar: NOBBIIECHUE TOYHOCTH JIOKAJIU3ALMU U ONPEACIECHUS CBOUCTB
HEOJHOPOJHOCTEN, 3aJeralolluX B IPOCTPAHCTBE MEXKAY M3JIydaTeIeM U IIPUEMHUKOM.
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MIIK GO1V 3/12
Crioco0 00BeMHOM PaiOBOIHOBON T€OMHTPOCKOIMU TOPHBIX IMOPOJ B MEKCKBAXKMHHOM
NPOCTPAHCTBE

OO6nacTh TEXHUKU

Hacrosimee nzo0peTeHne OTHOCHUTCS K CPEACTBAM MEKCKBAXKMHHBIX TeO(U3UIECKHX
UCCJIEZIOBAHUH, B YaCTHOCTH, K CHoco0aM m3MepeHuil, oOpaboTKM M HMHTEpIpeTaly JaHHbIX
PaaMOBOJHOBOTO MEXCKBRXXMHHOIO M CKBaKHMHHO-HA3€MHOrO IpocBeunBaHus. M3oOperenue
MOKET OBITh MCIIOJIb30BAHO Il M3YYEHUs] CTPOEHHsI M (PU3MYECKUX CBOMCTB T'OPHBIX MOPOL,
OOHapy’KeHHs  JIOKAJbHBIX  HEOAHOPONHOCTEH, PACIOJIOKEHHBIX B  MEKCKBAXKHHHOM
TIPOCTPAHCTBE.

YPpOBEHb TEXHUKHU

B mocnenHue ronbl B CBSI3U € yBENUUEHHEM [Ty OHUHBI MOMCKOBO-pa3BeIOYHbIX padoT Ha
PYAHBIX MECTOPOKICHUSIX 3HAYUTEJBHO BO3POCHA POJIb MEKCKBAKHHHBIX TeO(pU3nIecKuX
uccienoannii (MI'M) [1]. Apcenan cpencts MI'M mpencraBieH HaOOPOM METONOB, CPEAH
KOTOPBIX SIBJSIFOTCS. W3BECTHBIMH M LIMPOKO PACIPOCTPAHEHHBIMU CEHCMOAKyCTHKA —
MEKCKBAKMHHOE  TPO3BYUYHBAHHME, CKBAKWHHAs  SJEKTPOpPa3Beoka —  PaJUOBOJIIHOBOE
NPOCBEYMBAHNE BKyIE C 3JIEKTPUUECKOH Koppensunell Ha MOCTOSIHHOM M TEPEMEHHOM TOKE;
METOJIbl, MpPEAroNarariiue MPUMEHEHHe CKBAKHHHBIX TreopafapHbIXx ycTaHoBok. MIU
OCHOBaHbl HAa aHAJM3€ pe3yJbTATOB HU3MEPEHUH XapakTepUCTHK (PU3HUECKUX TMONeH, B
YACTHOCTHU 3JIEKTPOMArHUTHBIX TOJIEH, B OMHOH CKBa)KMHE OT MCTOYHHKOB, PACIOJIOKEHHBIX B
apyroi cksakuHe. MI'M ncnonb3yroTes As Leseil Noucka U pa3BeAKd MECTOPOKACHHUH 30510Ta
M LBETHbIX METAJUIOB, aiMa3oB (TPyOOK KHMOEPJIUTOB), MOHHTOPHHIE PACHPOCTPAHEHUS
TEXHOJIOTUYECKUX  PAacCTBOPOB B  MEXKCKBAKMHHOM  MPOCTPAHCTBE MPU  MOJ3EMHOM
BBILIEIAYUBAHIM ypaHa U 3aBOJHEHUN HE(PTSHBIX MECTOPONKAEHHI, a TaK:Ke MPH HHKEHEPHO-
re0JIOrMYEeCKUX U3bICKAHUSIX JJIsi OOHAPY KEHHsI KAPCTOBBIX MOJIOCTEH, JIMH3 TaJUKOB B MEP3JIbIX
Mopojiax W JPYTruX JIOKAJIbHBIX HeogHoponHocteil. MIM mpoBogsTcss W Anisl pelieHus
WH)KEHEPHBIX 3a]a4, HalpuMep, MOMCK CTapbhiX TOPHBIX BBIPAOOTOK M CKBaKWH. JlMama3oH
PACCTOSIHUN MEXIy CKBaKHHAMH MPH H3YYEHHH MEKCKBAKMHHOTO MPOCTPAHCTBA CPENCTBAMHU
MI'1 MoxeT NpOCTUPATHCSA OT HECKOJIBKHUX A0 COTEH METPOB.

Onaum u3 Hambonee s¢ddexTuBHBIX cpenctB MI'U sBisieTcss MeTON PaHMOBOJIHOBOTO
NPOCBEUNBAHUS, UCTIONB3YEMbIH MPU MOUCKE 3JIEKTPUUECKH KOHTPACTHBIX PYAHBIX 00BEKTOB. B
OCHOBE METO/A JIEKUT 3aBHCUMOCTDb MPOXOXKACHUS PAAHOBONH OT 3JEKTPOMATHUTHBIX CBOMCTB
Cpeabl: MOPOAbl HU3KOTO 3JIEKTPHUYECKOTO COMPOTHBIICHUS CHIIbHEE IOTJIOMIAIT PAAHOBOIHEL,
410 00eCneunBaeT BO3MOXHOCTh MO0 U3MEPEHHOMY OCIIA0JIEHUIO TIOJIS BBISBIATH MPOBOISIINE

pyAHbIE OOBEKTHL



B gacTHOCTH, M3BECTHBI CIOCOOB! 0OPaOOTKHM AAHHBIX PATUOBOIHOBOIO IMPOCBEUYNBAHUS,
OCHOBaHHbBIE Ha BBIIENIEHUH aHOMAJIMH B MEKCKBAXXHHHOM IPOCTPAHCTBE 10 OTHOCUTEIBHOMY
YMEHBIICHUIO HAIMPSKEHHOCTH ToJsi Ha HaOmopenHoW kpusoil ("Cmocob Tenu" [2, ¢. 150]),
NyTEM  COIOCTAaBJIEHUs] HAONMIONEHHOW KPUBOW  HANpPSDKEHHOCTH TMOJA  C  KPUBBIMHU
HanpsbkeHHOCTH HopwmajbHoro mnojst ("CrnocoO cpaBuenus" [2, ¢. 151]). Jpyrum Onuskum K
HACTOSIIEMY M300pPETEHHI0 TEXHUYECKHUM pEIIEHHEeM SBISIeTCsl crocod o0paboTkKu IaHHBIX
PaAMOBOJHOBOTO MPOCBEYNBAHMS, U3JI0KEHHBIN B [3].

[IpoTOTMIIOM  HACTOSIIErO  HM300pETeHUs  SABISETCS  CIOCOO  PagrOBOJIHOBOTO
MEKCKBKHHHOTO TIPOCBEYMBAHMS, PACKPBITIA B nareHTe Ha nzodperenue RU 2 084 930 (mata
npuopurera: 22.07.1993, MIIK GO1V 3/12) [4]. CymHOCT U3BECTHOTO U300pPETEHHUSI
3aKJIFOYAaeTCss B CleAyromeM. B MEXCKBAXXMHHOM  IMPOCTPAHCTBE  BO3OYIKIAKOT
3JIEKTPOMArHUTHOE TIOJIE M PETUCTPUPYIOT €ro, PacCUUTHIBAIOT HOPMAJIbHOE TOJE I BCEX
3apEruCTPUPOBAHHBIX JIyuel 0e3 COOMOIEHHsI yCIIOBHS MAIOCTH PaJHaibHOW KOMITOHEHTHL. [1pu
5TOM TIOMCK M Yy4YeT AaHU30TPONUHU TPOU3BOAST HUTEPALMOHHO [JIsl KaKIOH KOMITOHEHTHI
(TTONAPHON M paiuaIbHON) 3JIEKTPOMArHUTHOTO TIOJISA, IPUYEM BCE T€OMETPUIECKHE MTOCTPOSHHS
BEIyT B IUIOCKOCTH, OOECIEYMBAIONMIEHl MHHHUMAJIbHBIE MOTPEIIHOCTH. 3aTeM BBIACISIOT
I pakIMOHHBIE UCKAXKEHUSI M YYUTHIBAIOT X, ONPENEeNSIIOT XapakTepHble GopMy H pa3Mepbl
00BEKTa M OLEHMBAIOT JOCTOBEPHOCTb MOJYYEHHOIO pe3yJibTaTa IO CTENEHH COBIAJEHHS
pacyeTHOM TOMOIrpamMMbl C 3TAJOHHBIM KaTajoroM TOMOIPaMM, IIPOU3BOAAT OINpeneseHne
JJIEKTPUUYECKUX CBOWCTB aHOMajbHOro oObekTa. IloMuMO mpouero, pasjau4yHble METOIbI
JIOKAIM3alM  QHOMAJMH TNPUMEHSIOTCS OJHOBPEMEHHO, 4YTO O0eCcleunBaeT pas3pereHue
BHYTPEHHUX IPOTHBOPEYMH HHTEPIPETALMOHHOW MOJENH, NMPUYEM caM MpPOLECC pPacdyeToB
MPOM3BOST UTEPALMOHHO BIUIOTh O AOCTHXKEHHS 3aJaHHON TOUHOCTH.

K OCHOBHBIM HeOCTaTKaM M3BECTHOTO CIIOCO0a CIEYEeT OTHECTH CISAYIOIIHE:

- pe3ysbTaT 00paboTKU O0TOOpaskaeTcsi B BUAE MPOEKIUH «IJIOCKOCTH MPOCBEUNBAHUSY
HAa BEPTUKAJBHYIO IUIOCKOCTb, MPOXOSLIYIO Yepe3 CTBOJBI MCCIEAYEMbIX CKBKUH. IlosaTOMY
HAWIy4IIuM o0pa3oM OH paboTaeT B CTPOro BEPTUKAJIBHBIX CKBAKUHAX, & MPH UCIIOJIb30BAHUH
IUIE  TIPOCBEYHMBAHUSI HAKJIOHHBIX CKBAKUH U, OCOOEHHO, HCKPHUBJIEHHBIX IO Aa3UMYTY,
MIOCTPOCHHBIE B TUIOCKOCTH TMPOCBEYMBAHUS AHOMAJIUU TIOTJIOIIEHHUS] MOTYT OBITh CYIIECTBEHHO
neopMUpOBaHEL, Kak 1Mo popMe U pa3Mepam, Tak U IO 3JIEMEHTaM 3aJIeTaHus B IPOCTPAHCTBE;

- MpUMEeHsieMble CrIocoObl 00pabOTKH U aHajM3a pa3paboTaHbl HA OCHOBE PEIIEHUS
3a1aun U IBYXMEPHOTO MPOCTPAHCTBA U HE MO3BOJSIIOT YYECTh BIUSHHE HEOIHOPOIHOCTEM,
PACIIONIOKEHHBIX B CTOPOHE OT TUIOCKOCTH NMPOCBEYHBAHNS;

- 3aJIOKEHHbII B 3TOM crmoco0e mpuHOMI BbiOOpa pabodel  4acTOThI

MMPOCBCYNBAHUA, KaK MAaKCUMAJIbBHO BbICOKOfI, o6ecnqu/IBa}0meI71 npu 3aAaHHOM PAaCCTOSAHUU U
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3JIEKTPUYECKOM COMNPOTHUBJIEHUU IOPOJ MAKCHMAJIBHYIO pPa3pelIalollyl0 CIOCOOHOCTb A
BbIZIETIEHUs] OOBEKTOB MAJIOTO pa3Mepa, MPeAoNpeAeans BO3MOXKHOCTb TOJBKO pa3aelbHON
00pabOTKU AAHHBIX MO KAKAOMY CEUEHMIO U JOIyCKaJ MPOMyCK OOBEKTOB, PACHOJIOKEHHbBIX B
IPOCTPAHCTBE MEXAY CEUEHUSMU,

- KpaliHe BaJKHBIM HEJJOCTATKOM H3BECTHOTO CIIOCO0a SIBJISETCS HEAOYYET BIIHSTHUS
HJIEKTPUYECKUX CBOICTB TOPHBIX MOPOJ, PACIIOJIOKEHHBIX HEMOCPEACTBEHHO BOJIM3M CTBOJA
CKBaXUHBI. Mcnonb3yemble Ui MPOCBEYMBAHHS OCEBbIE SJIEKTPHUYECKHE AHTEHHbI, OCOOEHHO
U3JIydarolre, KpaiiHe YyBCTBHTEJBHBI K  JJIGKTPUUECKUM  XapPaKTEPUCTHKAM  CpENbl
HETIOCPEACTBEHHO B IMYHKTaX HM3JIyueHUs W mpuema. Henoyder STOro BIMSHUS TPUBOIUT K
3HAYUTEIBHBIM OTKJIOHEHUSIM (PAKTUYECKOro KO3(pPUIMEHTAa HU3MEPHUTENbHOW YCTAaHOBKH OT
pPacYeTHOro 3HAYEHHsI, UCMOJIB3YyEeMOro Npu 00paboTKe, U MOTOMY MPUBOIUT K 3HAYUTEIBHBIM
omrOKaM TpU BBIIBICHHMM U JIOKATH3ALMM aHOMaiud mnornomenus. HeycroitumBocth W,
IJIaBHOE, HEKOHTPOJHMPYEMOCTb HM3MEHEHHs KO3(pQUIMEHTa YCTAHOBKHM KaK IO CTBOIY
CKB&KHMHBI, TaK MO COCEIHUM CKBA)XKMHAM, CBSI3aHHOE, B OCHOBHOM, C M3MEHEHHEM BEJIINYHMHBI
TOKa B M3JIy4arollel aHTeHHe, AejlaeT HEBO3MOXKHON OJHOBPEMEHHYIO COBMECTHYIO 00paboTKy
TAHHBIX JTaXe M0 COCEAHUM CEUEHHSIM ITPOCBEUNBAHUS M MTPAKTUYECKH UCKITIOUAET BO3MOKHOCTD
nepexona kK anroputMaMm 3D o0paboTku M mocTpoeHHss OObEMHON Te03JIEKTPUYECKON KapThl
HCCJIEIOBAaHHOTO MAaCCHBA.

PackpsiTie cylHOCTH H300peTeHus

Texnuueckast 3ajgauva, IOCTaBJl€HHAs Iepell aBTOPaMM HACTOSILIETO0 U300pETeHHs,
3aKJII0YAeTCsl B CO3JaHUH CIIocoba 00BEMHOM PagHOBOIHOBON M'€OUHTPOCKOIMI TOPHBIX TTOPOT,
NO3BOJISIFOIETO  MPOBOAMTH (U3NYECKH OOOCHOBAHHYID M MAaTE€MaTHYECKH IPaBHIIBHYIO
O0BEMHYI0O UHTEPIOJISILHIO BCEX MOJYUYEHHBIX JAHHBIX MEKCKBAKUHHOTO MPOCBEYMBAHUS IS
BBISBJICHHsT B OOBbEME HCCIENOBAHHOIO TMPOCTPAHCTBA  DJIEKTPHUYECKH  KOHTPACTHBIX
HEOAHOPOIHOCTEH re0JIOTHYECKON CPEeMIbl, ONPENeIeHHsT UX IPaHuL U (POpPMBL

TexHUuecKuil pe3yJbTaT, JOCTHUraeMblil IPU OCYLIECTBICHUN HACTOSIIEr0 N300pEeTeHus,
3aKJIFOYAETCS B TOBBIIIEHUH TOYHOCTH  JIOKAJIHM3alMM W ONpPENENeHUs]  CBOMCTB
HEOIHOPOAHOCTEH, 3aJIeraf0IUX B IIPOCTPAHCTBE MEXKAY M3JIydaTesIeM U IIPHEMHHUKOM.

TexHuueckuil  pe3ynbTarT JOCTUraeTrcss CrnocoOoM  OOBEMHOW  paJiMOBOJIHOBOM
T€OMHTPOCKONUU TOPHBIX TOPOA B MEKCKBAKHHHOM MPOCTPAHCTBE, CYIIHOCTH KOTOPOTO
3aKJIFOYAETCS B CIEAYIOIIEM:

— obecreunBalOT BO3MOXKHOCTb TPOBEINEHHS  PAIUOBOJHOBBIX  IPOCBEUYUBAHUIN
MEKCKBXKMHHOTO TIPOCTPAHCTBA M3JIydaTesIeM U MPUEMHHUKOM C UCIOJb30BAHUEM, 110 MEHbLIEH

MEPE, TPEX CKBAXKUH, PACIIOJIOKEHHBIX B y3J1aX TpGerJ'IbHOfI CECTH,



— OCYLIECTBJIIIOT BBIOOpP ONTUMANbHON pabodell 4acTOThI M3JydaTens M NMPHEMHHUKA B
COOTBETCTBUM C PACUETHBIM 3HAuU€HUEM JuamMeTpa 30Hbl PpeHenst Mpu 3aJaHHOM PaCCTOSIHUU
MEXAYy M3Iy4darejJeM W INPUEMHHKOM U 3aJaHHOM CpPEIHEM 3HAa4Y€HUU YIEJIbHOIO
3JIEKTPUYECKOTO COMPOTUBIIEHHUS TOPHBIX MTOPOJ;

— IPOBOAAT PAAMOBOJIHOBBIE MPOCBEUYMBAHMS MPOCTPAHCTBA MEXIAY KaKAOW MNapow
CKBQJKUH M3JIy4aTeeM U MPUEMHUKOM 10 BEEPHOH CXeMe C 3aJaHHBIM 1IaroM NpOCBEYHUBAHUS,
IpU 3TOM Ha KaXIOM IIare MPOCBEYMBAHUs IPOBOASAT HACTPONKY AHTEHHBI H3JIydaTens B
PE30HAHC, PErMCTPUPYIOT NAHHBIE U3MEPEHHH, BKIIOYAIOLINE 3HAYEHHS] OCEBON KOMIIOHEHTBI
3JIEKTPUYECKOrO MOJsI HAa NPUEMHUKE, 3HAYEHMsI TOKAa HAa AHTEHHE H3JydaTelsd U 3HAYEHUs
AKTUBHOT'O CONPOTHUBJICHUSI HA €€ BBIXOJIE,

— IPUBOIST BCE U3MEPEHHbIE 3HAUEHHs OCEBONM KOMITOHEHTHI 3JIEKTPHUUECKOro MO K
OIHOMY 3HA4Y€HUIO TOKA B AaHTCHHE U3JIy4aTels,

— OCYLIECTBJSIFOT MaTeMaTHUeCKOoe pa3OMeHHe MEKCKBAKMHHOTO IPOCTPAHCTBA Ha
3JNIEMEHTapHbIe siueiiku, (OopMy U pa3Mepbl KOTOPBIX OIPENENSIOT HCXOAsS W3 Te€OMETPUH
WU3MEpPEeHNN U AuamMeTpa 30Hbl Dpenens,

— TIPOBOASAT OJHOBPEMEHHYI0 O00paOOTKYy [aHHBIX H3MEPEHHS 10 BCEM CEUEHHSIM
PaIMOBOJIHOBOTO NMPOCBEUMBAHUS C BBIYMCICHHEM 3HA4€HUH 3(P(EKTUBHOIO 3JIEKTPUUECKOTO
COMNPOTHUBJIEHUS KaKIOU 3JIEMEHTAPHOU SIYEUKU,

— 1o uTtoraM 00paOOTKM MaHHBIX HU3MEPEHUH CTPOAT OOBEMHYIO I'€03JIEKTPUYECKYIO
KapTy  HCCIENOBAHHOTO  MEXCKBAKMHHOTO  IPOCTPAHCTBA,  MPENCTABIAIOLIYIO  COOOM
TPEXMEPHYI0 MaTpHUIly IO TpPeM KOOPAMHATAM OJJIEMEHTapHbIX SUY€eK B IPOCTPAHCTBE U
3HAUYEHUIO Y/ICJIBHOIO 3JIEKTPUUECKOTO COMPOTUBIIEHUS KAKAOM TaKOU sTUeUKH.

B vactHOCTH, M3Ny4YaTesp NPEeACTaBICH JUITOJIbHBIM U3JIyYaTeNIeM.

B uactHOCTH, 3amaHHblE paccTOsHUA R Mexay KaxAbIMH TMapaMd  CKBaXKHH,
PacIOJIOKEHHBIX B y3JIaX TPEYTOJIbHON CETH, SBIISAIOTCS MPAKTUUECKHU PaBHBIMU.

B wuwactHOCTH, 3amaHHble paccTOsHUA R Mexay CKBaKMHAMH XapaKTepU3YIOTCS
MIpeebHO IOy CTUMBIM OTKJIOHeHHeM OR <+0,15 R.

B wactHOCTH, mpu BBRIOOpE pabouell YacTOThI H3JIydaTeNss W NPUEMHUKA PAaCYETHOE
3HaYeHne nuamerpa 30HbI PpeHenst oOecreuynBaeT B3aWMHOE TNEPEKPBITHE HCCIEIOBAHHBIX
oOJiacTeli MpOCTPAHCTBA MO CMEKHBIM CEUCHUSIM He MeHee, 4eM Ha 20%.

Hcnonp3oBaHWEe HACTOSAIIETO M300pETEHHWs HAa NPAKTUKE TIIO3BOJIIET MPOBOIUTH
MOCJNEAYOUIYI0 HHTEPNPETALMIO AAHHBIX PagUOBOJHOBOIO MNPOCBEYMBAHUS C IOBBILIEHHOU
CTENEHBIO JIOCTOBEPHOCTH KOHEYHBIX CYXKACHHH O JIOKaJM3alud U CBOHCTBaX OOBEKTOB
PaIMOBOIHOBOIO MPOCBEYMBAHUSA. JTO MIPEUMYIIECTBO HACTOSIIETO U300PETEHNsI B CPABHEHHUHU C

TEXHUYCCKUMU PCHICHUAMU, U3BECTHBIMU U3 MPCAIICCTBYOLICTIO YPOBHS TCXHUKH, O6yCJ’IOBJ’IeHO
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TEM, YTO 3asBJICHHBIH Croco0 TO3BONIAET IPOBOAWUTH YUYET BIHMSHHUA HEOIHOPOJHOCTEM,
PACIIONIOKEHHBIX B CTOPOHE OT IJIOCKOCTH INPOCBEUYMBAHUS, HCKIIIOYAET IMPOMYCK OOBEKTOB,
PACMOJIOXKEHHBIX B MPOCTPAHCTBE MEXKAY IUIOCKOCTSAMM IPOCBEUYMBAHUS 3a CYET COBMECTHOM
00paboTKH NaHHBIX BCEX PE3yJIbTATOB MPOCBEUMBAHUS, HCKIIOYAET HCKaKEHHE MOJy4aeMOn
(GOpMBbI U pasMepOB HCCIENYEMBbIX AHOMAJMH; YUYUTBHIBAET BJIUSHHE JJIEKTPUYECKUX CBOMHCTB
TOPHBIX TIOPOJI, PACTIONOKEHHBIX HETTOCPEACTBEHHO BOJIN3U CTBOJIA CKBAKUHBI.

ITpu uccnenoBaHNM NMATEHTHOH M HAYYHO-TEXHUUYECKOH JINTEpaTypbl He ObLla BbIABIICHA
COBOKYITHOCTb MMPU3HAKOB, UIEHTUYHAsL COBOKYITHOCTH CYIIECTBEHHBIX NTPU3HAKOB, U3JI0KEHHBIX
B (hOpMYJie HACTOSIIErO H300PETEHHSI.

Kpatkoe onucanue ueprexei

Ocy1iecTBiieHHe HACTOSIIIETO HM300PETeHHs] MPOMJUIFOCTPUPOBAHO UYEPTEXKAMH, B
COOTBETCTBUH C KOTOPBIMU:

— Ha ¢ur.la mpencraBieHa CTPYKTypHash CXeMa CHUCTEMBI MU OCYINECTBICHUS
3asIBJIEHHOI'O CII0C00a;

— Ha ¢ur. 10 npencTaBieHa cxeMa BEEPHOTO PallOBOIHOBOTO MTPOCBEUNBAHMUS,

— Ha ¢ur.1B u ¢ur. It npencraBieHbl CXEMBbI ONPEEICHNS KOHTYpa 30HbI DpeHens;

— Ha ¢Qur.2 mnpexncraBieHa OJOK-CXe€Ma, WJUIOCTPUPYIOLIAs MOCIENOBATEIbHOCTD
JIENWCTBUI B 3asBJIEHHOM CITIOCOOE€;

— Ha ¢ur.3a mpexncraBieHa cXxeMa Pa3MEIIEHUs CKBAXKHH IO IUIOLIAIU HCCIENYEMOTro
IIPOCTPAHCTBA,

— Ha ¢ur.30 mpeacTaBieHa CXeMa Pa3MEINEHHs] CKBAKUH IO IUIOMIAAN HCCIEAyEeMOro
IPOCTPAHCTBA B NEPCNEKTHBE, WJUIIOCTPUPYIOLIAsl CXE€MYy BEEpHOIO MPOCBEYMBAHMS
MEKCKBAKMHHOTO TIPOCTPAHCTBA,

— Ha (¢ur4 TnpeACTaBIeHa CXeMa MHTEPIIONSIIUN JAHHBIX  PaJUOBOJIHOBOTO
NPOCBEYMBAHUS B TUIAHE TIPU TPEXMEPHOU 00paboTKe;

— Ha ¢ur.Sa, 56, SB m Sr mpexacraBieHbl cedeHuss 3D KapTel PamMOBOIHOBOU
TEOMHTPOCKONUM IO  pPe3yJjbTaTaM TMOUCKAa CyOBEPTHKAJIBHBIX  KHUMOEPJIUTOBBIX  TEl
(a7TMa30HOCHBIX «TPYOOK» ), MEPEKPHITHIX C MOBEPXHOCTH MOIIHOH TONIIEH TEPPUTEHHBIX TIOPOJ
U TOJIEPUTOB, TI0 PEAKOH ceTn OypeHus,

— Ha ¢ur.ba, 60, 6B m Or mnpeacraBieHbl ceueHHss 3D KapTel PamxMOBOIHOBOH
T€OMHTPOCKONMM IO HUTOraM HHXXEHEPHO-TE€OJIOTUYECKUX H3bICKAHUN TPU CTPOUTEIbCTBE
BBICOTHOTO 3/1aHUS.

OcymecTBieHne n300peTeHus

Hacrosimee n3obperenne MokeT ObITh NCIIOIB30BAHO B PYIHON, HEPTSIHOH, YPaHOBOH H

MH)KEHEPHON IeOJIOTMH ISl AMCTAHIIMOHHON OLIEHKU 0ObEMOB PYIHBIX T€J TBEPABIX U 3aleKei
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KHUJKHX TTOJIE3HBIX HCKOMAEMBbIX, K PUMEPY, HE(PTH, a TaK)Ke KaPCTOBBIX IOJIOCTEH M KPHUOIIATOB
(BBICOKOMHHEPAJIN30BAHHBIX TAJBIX MOPOA C OTPHUIATENBHON Temnepatypoii). [[ns npumeHeHus
HACTOSIEr0 M300peTeHHs MOTryT OBbITh HCIOJb30BaHbl JIFOOBIE CKBaKUHBI (TIOMCKOBO-
pa3BeNoOuHblE, TUAPOreOJOrMYeckre, He(TsHble, TIa30Bble, HHKEHEPHO-U3bICKATEIbCKHE)
AMAMETPOM He MeHee 45 MM, 3arOJIHeHHbIE JIOObIM PAaCTBOPOM HIIM BO3AYXOM, C OTKPBITHIM
CTBOJIOM HJTH C 00CAIKOI M3 HEMETAJUTMYECKHUX TPYO.

ITon TepMHUHOM «UHTPOCKOMNMS» IOHUMAETCs Hepaspyllarollee HMCCIECIOBAHUE
(BM3yanu3auusi) BHyTPEHHEH CTPYKTYpPbl OOBEKTa WJIM MPOLIECCOB B HEMPO3PAYHBIX Cpenax, C
NOMOIIBED  3BYKOBBIX BOJIH (B TOM 4YHCIE€  YJbTPa3BYKOBBIX M  CEHCMHYECKUX),
3JIEKTPOMArHUTHOTO U3JIy4Y€HHUs Pa3IMYHBIX AUANA30HOB U OTOKOB 3JIEMEHTAPHBIX YaCTHUILI.

ITon TepMHHOM «paanoBOSIHOBas reouHTpockonus»y (PBI'M) nonumaercs uccienoBaHue
HETIPO3PavyHON IeOJIOrHUeCKOr Cpeabl (TOPHBIX MOPOA) B MPOCTPAHCTBE MEXKIY CKBAKUHAMH C
MOMOIIBIO  3IE€KTPOMArHMTHOrO U3JIyYeHMs B AManasoHe paamodactor 10* -107 Tn
(panMOBOJHOBOE MPOCBEYMBAHNE), MHTEHCHBHOCTb KOTOPOTO H3MEpSieTCs B JajbHEHW 30HE
W3JTy4aTesisl, C LENbIO BbIABJICHUs MOA3EMHBIX HEOAHOPOAHOCTEH, K IPUMEPY, 3aJIE€KENH TBEPABIX
MOJIE3HBIX UCKOMAEMBIX, 30H PACTEIJIEHUsI MHOTOJIETHEMEP3JIBIX OPOA, KAPCTOBBIX MOJOCTEH, a
TaKXe UX FPAHUL], pPa3MepPoB U POPMBI.

B coorBerctBuu ¢ ¢ur. la — 1B, paaHOBOJHOBOE IMPOCBEUYNBAHHE MEKCKBAKHHHOTO
IIPOCTPAHCTBA MPOBOAAT B ckBaxkuHax 101 ¢ mMCronb3oBaHUEM CUCTEMBI Ui PAAMOBOJIHOBOTO
IIPOCBEYMBAHUS MEKCKBAKUHHOTO NMPOCTPAHCTBA, COCTOSIIEro U3 uanydaresns 102, mpueMHHUKa
103 u peructpupyromeii anmaparypel 104. Ilpu nposeneHMHM NPOCBEYMBAHMS TMOJOKEHHE
manyudarenss 102 u npuemHuka 103 U3MEHSIOT BAOJb CTBOJA CKBAKUHBI B 3aBUCUMOCTH OT
3amaHHON riyOuHbl m3Mmepenmii L (¢ur.16), mostomy cxematuuecku ob0a yCTpoiicTBa
NPEACTaBJICHbl B HECKOJbKUX TNOJOXKEHUsX. Ha Bpemsi UCClenoBaHHMA MPOBOIST 00CaIKy
CTBOJIOB CKBKUH 101 MOJIMATHUIEHOBBIMH TpPyOamu, KOTOpbIE 1O OKOHYAHWUU HCCIIEAOBAHUI
u3BnekaroT. M3nyyarens 102 norpy:xatot B onHy u3 ckBaxkuH 101, a npuemnuk 103 B apyryro ¢
UCTIOJIb30BAaHUEM KapoTaKHOro kabems. Jlnd (UKcalMK TOJNIOKEHHH 3TUX YCTPOWCTB B
CKBRXMHE MOXKET OBITh HCIOJB30BaHA JeOenka. B wacTHOCTH, W3NMy4arenab MOXKeET ObITh
MIPEACTABJICH JUIIOJIBHBIM U3JIy4aTeNIeM.

IIo omHOMY KOMILIEKTY peructpupyromen annaparypsl 104 pacnonararoT, k npumMepy, B
HETIOCPEACTBEHHON Onm3ocTr K Kakaod m3 ckBaxuH 101. Anmapatypa 104 Bkimrodaer B ceOst
PETPAHCIATOP M KOMITBIOTEP. B KkadecTBe NuHUM CBA3M Uil OOMeHa LU(POBBIMH CHTHAJIAMH
Mexay usnnydareneM 102 u anmapatypoit 104, u mexny npuemHukoM 103 u anmapatypon 104
UCTIONIb3YIOT ~ONTOBOJIOKOHHBIM Ka0enb, OOMH W3 BBIXOZOB KOTOPOTO MOJAKIIOYAT K

perpaHcATopy. PeTpaHCasaTop U KOMIBIOTEP MOTYT OBITH CBSI3aHbI C UCTIOJIB30BAHUEM KaKOTO-
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a00 W3BECTHOTO CPEACTBA, NPEAHA3HAYEHHOIO JUI 3TOH ILeNu, K TNpuMmepy, Kabens c
unrepdeiicom USB.

Ha nepBom »sTame ocyiuecTBieHus croco0a, Kak 3TO MpeacTaBleHO Ha ¢ur. 2,
00ecneunBaoT BO3MOKHOCTD MPOBeNeHUs uccienopanuii 210 ¢ UCOIb30BaHUEM, IO MEHBIIEH
Mepe, TpeX CKBa)kKMH, PACIOJOXKEHHBIX IO TPEYroJbHON CETH, Ha 3aJaHHOM paccTosHuu R
MEXIy KaXAOH Mmapod CKBakMH. B 4acTHOM ciydae OCyIIeCTBIEHHs, paccTosHHs R mexmy
KQKABIMU IAapaMU CKB&KUH SBJIAIOTCS TNPAKTHYECKH PABHBIMU, TO €CTb YIOMSHYTas
TPEyroJibHasi CeTh MO CBOEH (popMe MpennouTHTEIbHO MpUHUMAET (POpPMy PaBHOCTOPOHHETO
TPEyroibHUKA. B Ipyrom 4acTHOM ciy4ae OCyIIEeCTBJICHUsS] CKBAXKUHBI PA3MELIAI0T B BEPIINHAX
3TOr0 TPEYTrOJIbHUKA, JOMOIHUTENbHbIE CKBAXKUHBI — HA €r0 CTOpOHax. IIpenensHO 1oy cTUMBIM
OTKJIOHEHHEM PACCTOSIHUS MeXOy ckBaxkuHamu sipisiercs OR < +£0,15 R. B 3aBucumoctu ot
TpeOyeMOoil TOYHOCTH W3MEPEHUH W/WIU IUIOLIAJd MECTOPOXKICHHS CETh W3 CKBAKHUH MOXKET
NPEACTaBIATh COOOW HECKOJBKO PABHOCTOPOHHHX TPEYTOJbHUKOB, UMEIOIIUX, MO MEHbIIEH
Mepe, OHY OOINYI0 CTOPOHY C APYTUM TPEYTOJIbHUKOM CETH, KaK 3TO MOKa3aHo Ha ¢wur.3a, rae
CKBAXHMHBbI mpexactaBieHbl no3umusMu  301-307. Ha ¢ur30 mnpencraBieH dYepTeix,
WJUTFOCTPUPYIOLIUN TaKOe pacnosokeHue ckBakuH 301-307 mo TpeyroJibHbIM CETSIM CKBaKHUH U
Jy4Yd TPOCBEYMBAHMs, OOpPA30BaHHBIE B XOAE BEEPHOrO IPOCBEUMBAHUS, IPH KOTOPOM
usny4aresb 102 u npuemnank 103 nmoouepenHO NOMEINAIOT B KAXKAYIO U3 Map CKBAKUH.

Ha BTOpoMm sTane npoBoxsaT BeIOOp padoueii 4aCcTOThI U pa3Mepa aHTeHH u3iydaTens 220.
DTy mapameTpel BBIOMPAIOT TaKMM 00pa3oM, 4ToOBl 00ecreunTbh HEOOXOAMMYKO HaJbHOCTh
UCCJICZIOBAaHUH U pa3pellaroInylo CIOCOOHOCTh, HEOOXOAMMYIO I HAIEKHOTO BbIIEJICHUS
HEOHOPOAHOCTEH B MEXCKBAXXMHHOM INPOCTpPaHCTBE. lIpeanouyTurensHO, Ui TOrO YTOOBI
obecrneynTh HAaUOOJNBIIYIO TOYHOCTh M3MEPEHHI, IPU BbIOOpe padoueill 4aCcTOThI U3JIydaTess U
NPUEMHHKA PacYeTHOE 3HAuYeHHE OUaMeTpa 30Hbl DpeHesnst AOKHO 00eCreYyrBaTh B3aMMHOE
NePEKPBITHE UCCIIEOBAHHBIX 00JIACTEH MPOCTPAHCTBA MO CMEKHBIM CEUYEHUSIM HE MEHee, YeM Ha
20%.

Ha Ttperpem 5sTame npoBOASAT pPaguOBOJHOBBIE IPOCBEYMBAHUS MEXCKBAXXUHHOIO
MIPOCTPAHCTBA C 33JJaHHBIM LIAroM u3mepeHus 230 ¢ mony4eHueM U3MEpeHU 3Ha4eHUN OCeBON
KOMIIOHEHTBI  3JICKTPOMAarHUTHOTO mojst E, ©Ha ¢QukcupoBanHoit pabodeir wyactote C
peructpanuell BeNWYMHBI TOKAa HAa aHTeHHE u3iaydarens. Ha kaknom mare nmpoCBEYMBaHUS
BBITNIOJIHSIOT HACTPOMKY AHTEHHBI U3JIy4aTessl B PE3OHAHC.

Ha xaxnoMm mare npoCBEYMBAaHUs CHadajga MOTPY’KAKOT M3JIydaTelb WM NPUEMHHK Ha
OTIpENeNIEHHYI0 TNyOHMHY B JIB€ pa3Hble CKBAXKMHBI, 3aTEM BBITIOJIHSAIOT HACTPOHKY AHTEHHBI
U3JIy4daTelis B pE30HAHC, 3aT€M PErUCTPUPYIOT AaHHbIE u3MepeHui. 11ocne BrInonHeys nepBoro

mara NpoCBEUMBAHUS, U3MEHSIOT INIyOUHY MOTPY’KEHHs 3THX YCTPOHCTB OTHOCHTEIBHO JAPYT
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Apyra, MOBTOPHO HACTPAaWBAKOT AHTEHHY M3Jy4daTesst B PE30OHAHC M PETrUCTPUPYIOT JaHHBIE
u3MepeHus. JIaHHbIMU U3MEPEHUN SIBJIAIOTCS. 3HAYEHUE OCEBON KOMIIOHEHTBI 3JIEKTPHUUYECKOIO
noyiss  usnydarens E; 3HaueHuMss TOKa B AHTEHHE WU3JIydarelis, 3HAY€HUE AaKTUBHOIO
CONPOTHUBJICHUS HA BXOJ€ aHTEHHbI U3JTy4aTelIsl.

B npennouTuTensHOM BapuUaHTE OCYINECTBIEHHUs, PagUOBOJIHOBOE IPOCBEYHMBAHUE
IPOBOIAT TO BeepHOH (ToMorpaduueckol) cxeme, NPU KOTOPOHW MPUEMHHUK OCYIIECTBISET
PEruCTpaLvi0 M3MEPEHUN BAOJAb CTBOJA OJHONH W3 CKBAXUH C 3aJaHHBIM KOJIUYECTBOM
NIOCJIEIOBATENIHBIX CTOSTHOK MPH 3a()UKCUPOBAHHOM MEPBOM TMOJIOKEHUH U3Jy4aTessi B Ipyroi
CKBAXMHE. 3aTeM WU3JIy4aTesib MOTPY’KAT B CKBAKHUHY Ha clenyrolnee 3a(puKCHPOBAHHOE
MOJIOKEHUE, U MPUEMHHUK MOBTOPHO OCYLIECTBJSAET perucrpauuto msmepeHuil. Taxxe cinemyer
OTMETHTb, YTO H3MEPEHHUS MOTYT OBbITh OCYINECTBJECHBI NPU TNEPEMELICHHH H3Jy4areis MU
NIPUEMHUKA BJAOJb CTBOJA CKBaXXUHbl KaK CBEPXy BHHM3, TaKk U B IPOTHUBOIMOJOKHOM
HanpaBJieHUH. B pesyibraTe MoOy4aroT HAOOp CEUEHHWH NMPOCBEYMBAHUS, BBINOJHEHHBIX ITOJ
Pa3HBIMU YIJIaMU U PA3HBIX MIOCKOCTSIX.

ITocne mony4eHusi BCEX NAHHBIX U3MEPEHUs, MPUBOIAT 3HAYEHUs] OCEBOM KOMIIOHEHTBI
3JIEKTPUYECKOrO MOJIsL K OJHOMY 3HAYEHHUIO TOKA B aHTEHHE u3yydarens 240.

Ilepen oOpaboOTKOW HAHHBIX H3MEPEHHs], 3aPETMCTPUPOBAHHBIX B XOJ€ MPOBENEHHS
NPOCBEYMBAHUN, BCE TPOCTPAHCTBO MECTOPOXKIEHHUs MaTeMaTU4decKH pa30OuBaercs Ha
JJIEMEHTapHble sueiiku 3amaHHoro pasmepa 250. Llenpto ymomsiHyTOM 0OpaOOTKHM IJaHHBIX
ABJISIETCS OTIPEIENIEHUE YIEeTbHOIO 3JEKTPUUECKOrO COMPOTUBIIEHHUS (P) U, B YACTHBIX CIIyYasX,
OVdJIeKTpuueckoit  mpoHunaemoctd (g). OOpaboTka JaHHBIX, TMOJy4YaeMbIX B  XOJI€
IIPOCBEUMUBAHUS MEXCKBAKMHHOIO MPOCTPAHCTBA IO Pa3HbIMMU YIVIAMH IIOJIEM JUIIOJIBHOIO
U3Jly4daresis, MO3BOJSIET OINPEAeNATh JJEKTPUYECKHE CBOWCTBA TIPYHTOB B €CTECTBEHHOM
3aJIeTaHUH U X PacIpeaesieHne B H3y4aeMoOM 00beMe Cpelbl.

HsBecTHO, 4TO Ha PACHPOCTPAHEHHUE BJEKTPOMATHUTHON BOJIHBI BJIMSIIOT HE TOJBKO
MOpPOABI, JEXKALUE HENOCPENCTBEHHO HAa JIMHUM H3JIydaTelb — NPUEMHUK, HO U IOPOABI,
JeKalye B CTOPOHE, B IPeAesiaX 30HbI CYIECTBEHHOHN sl paCIPOCTPAHEHUST PaJUOBOIH (30HBI
@penenst). [Ipu KaKAOM TMONIOKEHUH M3JIy4daTessl U MPUEMHHKA M3MEPEHHOE 3HAUYEHHUE IO
ompenensiercst 3QpQPEeKTUBHBIM CONMPOTHUBIIEHHEM BCEX SYEEK, PACIOJOKEHHBIX B 3TOW 30HE.
Bxnan sigeek B M3MEPEHHOE MOJIe HEOIUHAKOB. SICHO, YTO HU3KOOMHBINA OOBEKT, HAXOSIIHICS
Ha ocH 30HbI PpeHens cuibHee ocnadisieT MoJie M0 CPABHEHUIO ¢ OOBEKTOM, HaXOISALINMCS Ha
ee nmepudepum.

ITapaMeTpbl yKa3aHHOM SUEHKH YCTAHABIUBAIOT TAKMM 00pa3oM, YTOOBI COXPAHSIIOCh X
reoOMeTpUYeCcKoe MOoA0OHe T'eOMETPHUUECKHUM IapamMeTpaM HCCIEAyeMOro MEKCKBAKHHHOTO

NPOCTPAaHCTBA, C ydeToM auamerpa 30Hbl Ppenens dr. K mpumepy, ecnu wuccienyemoe
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NPOCTPAHCTBO MPEACTABISET COOON Mapajuiesienunes), TO JEMEHTapHas s4eika Takxke Oyner
NPEACTaBIIATh COOOH MapauIesenuIie ] MPOMOPIHOHAIBHO MEHBILETO pa3Mepa.

Teneps Oonee mogpobHO oOpaTuMcs K 3Tamy oOpabOTKU NaHHBIX U3MEPEHUN 1O BCEM
MOJIyY€HHBIM CEYEHUsM PAJAUOBOJIHOBOro mnpocseunsanust 260. Kaxaplii Jyd mpOCBeUMBaHUS
XapakTepusyercsi 3HaueHueM 3((EKTHBHOIO 3JEKTPHUYECKOTO CONPOTUBIICHUS, PACCUYMTAHHBIM
U3 Kaxymerocss Kod3(p(UIMEeHTa MOMNIOUIeHNs. 3Has reOMeTPHI0 YCTAHOBKHM U TapaMeTphl
U3JTydaTeiss, U3 W3MEPEHHOTO TMOJIs ONPENessIIoT KaKyIIUHCs KOI((GUIUEHT MOTJIOMIEHUS.
Kaxxnas siueiika MOXET OKa3bIBaTh BJIMSIHUE HA HECKOJBKO Jydyel. Pacuer 3HaueHUs yIeJbHOrO
BJIEKTPUUECKOTO COMPOTUBJICHUS Psdp A KaKIOH HJIEMEHTApPHOW SUYEUKU HCCIENyEMOro
NPOCTPAHCTBA BEAYT MO popmyJie:

_ :Zil)iwi
Pod Yiw;

rZie Pi — KaXyLeecs 3JIeKTPUIECKOe COIPOTUBIICHUE,

®i — BEC SIUEHKH 1-TO JIyHa.

B  pesynaprare co3maercst TpexMmepHas ~OOBEMHas ~ TEO3JIEKTPUYECKash  KapTa
MEXCKBRXXMHHOIO IpocTpaHcTBa. (CXeMaTU4YeCKH WHTEPNOJSIIMS  JAaHHBIX — M3MEpPEHHUs
npuseneHus Ha ¢ur. 3, rae nozunusamu 401 — 403 0003HaUEHBI TOYKH M3JIyUeHHs U ripuemMa, 404
— 406 — nyun npocseuuBanus, 407 — 409 — npoexuust 30HbI PpeHeNss HA FOPU3OHTAIBHYHO
IJIOCKOCTH, 410 — 0AHA U3 3JIEMEHTaPHBIX STYEEK MPOCTPAHCTBA.

ITo uroram 0OpaOOTKH NAaHHBIX U3MEPEHUS CTPOST OOBEMHYIO T€03JIEKTPUUECKYIO KapTy
C BBIIEJICHHEM YYaCTKOB, COJAEPKALINX IeOJIOTHMYECKYI0 HEOAHOpPOAHOCTh. Ha 3Tux yuacTkax
npu HeOOXOAMMOCTH THPOBOAAT OoJjiee JeTanbHble HUCCIENOBAHUS C OypeHHEM KOHTPOJBHBIX
CKB2)KUH M PaJIMOBOJIHOBBIMH ITPOCBEYNBAHUSMU HA MAKCUMAJIbHO BBICOKOH 4acToTe.

IIpn HEOOXOOUMOCTH 1O OKOHYaHHM HCCIIEIOBAHUN B OTHENbHBIX CKBaKHHAX
NOJIMA THJIEHOBBIE TPYOBI HE YAAJSIFOTCS, U OTH CKBAKHHBI UCIIOJIb3YOTCS] KAK KOHTPOJIbHBIC IS
OCYIIECTBIICHUS] PEKUMHBIX HaOMOAeHUH (MOHMTOPHHra) 3a COCTOSIHHEM TpyHTOB. Kpome
3TOrO, B CKBAXKHMHAX MOXET ObITh NMPOBENEH KOMIUIEKC KapoTaka, OTOOp M HCCIEOBaHHE
00pasIoB.

Ipumep 1. ITonck cyOBEpTUKATBHBIX KHMOEPIUTOBBIX TEJ (AIMAa30HOCHBIX «TPYOOK»),
NEPEKPBITHIX C MOBEPXHOCTU MOLIHOM TOJINENH TeppPUreHHBbIX MOPOA U JOJEPUTOB, MO PEAKOM
ceru Oypenwust (¢ur.5a, 5B, 50 u Sr).

Cvemka PBI'M mpoBepgeHa mo miomaad  MECTOPOXKACHHUS IO CETU NPU CPEIHEM
pPacCTOSHUM MeXAy MOUCKOBbIMH CkBaxuHamu 450 M. IIo wu3MepeHHbIM JaHHBIM
IIPOCBEUMUBAHMS IO CEYEHUSIM MEXAY CKBaXMHAMH mocTpoeHa 3D reosnexTpudeckas Kapra,

npeAcTaBiIeHHas Ha Gur.5a — Sr.



Ha 3D xapre oTueTnMBO BBIAENAETCS OONACTh W3MEHEHHBIX IOPOJA TOHMKEHHOTO
3JIEKTPUUYECKOTO COMPOTHUBIICHHUS, BKJIIOYAIOINAS HCKOMOE KHMOEpPJIMTOBOE TENO HHU3KOIo
conpotuBnenust. OcranpHas yacTh miomanu (82%) rapaHTHPOBAHHO «Oe3pyaHasD.

Ha ¢ur S5a mnpencraBieHo ropusoHTaibHOEe cedueHue 3D KapTel paaMOBOIIHOBOMA
T€OMHTPOCKOINUHU B U3OJMHUAX 3HaUeHUN 3(PPEeKTUBHOTO CONMPOTUBIICHHUS.

Ha ¢ur.56 mpencraBneHbl BepTHKaibHblE cedeHHss 3D KapThl pagnOBOIHOBOH
reouHTpockonuu 1o juHusM -1 u [I-1I B uzonuuusx sHaueHuit 3(pHEeKTUBHOTO CONMPOTHUBJICHHUSI:
JKENThIH I[BET — HEM3MEHEHHbIe KapOOHATHBbIE TOPOMBL, CBETJIO KPACHBIH — H3MEHEHHbBIE
MarMaTH4eCKUMH U METaMOP(UYECKHMHU MPOLIECCAMH TOPOABI, BMEMIAIOINUE KUMOEPIUTOBOE
TEJIO; TEMHO KPacCHbBINM — COOCTBEHHO «TPyOKay KuMOepinTa.

Ha ¢wur.5B npencrasieHa cxema CeuyeHUH pagHOBOIHOBOTO MPOCBEYHBAHUS C MIPOESKIHEH
30H @penens, rae nosuuusmu S01-503 BbIgeneHbl T€ U3 CKBa)KWH, KOTOPbIe OOpa3yroT OHY U3
TPEYTONbHBIX CeTel CKBaKUH, 504 — ogHa u3 npoekuuil 30461 @peHens.

Ha ¢ur.5r npeacrasnen ¢pparment 3D kapThl pagroBOJHOBOH T'€OMHTPOCKONIUU B BUJIE
U30MOBEPXHOCTEH ¢  (PUKCHPOBAHHBIMH  3HAUYE€HUSIMH  3(PQPEKTHBHOTO  COMPOTHBIICHHS,
XapakTepU3yrIIue KOHTYp coOcTBeHHO kumOepimuroBod TpyOkm (p= 1110MM) u KOHTYp
oOnacti n3MeHeHHbIX nopox (p= 333 Omm).

Hpumep 2. HHXEHEPHO-T€OJOIMUYECKHE HU3BICKAHUS TOA CTPOUTENBCTBO BBICOTHOIO
3aaHus1. PaanoBoIHOBasE FEOMHTPOCKOIUS MEKCKBAXKUHHOIO IMTPOCTPAHCTBA BBIINOJIHEHA C LEIBIO
U3y4YEeHUs] TEOJIOTUYECKOr0 CTPOEHHUs TOPU30HTAJIBbHO CJIIOMCTOTO pas3pe3a U OLEHKH
OJHOPOAHOCTH TPYHTOB HA TIyOOKHMX rOpU3OHTax. M3mepeHus: mpoBeaeHsl Ha yacTote 625 k1
Ha pacCTOSHHUA 25 M IO TeKCaroHAJIbHOH CETH CKBAKUH, OOCA’KEHHBIX MOJIUITUIEHOBBIMU
TpyOamu.

PesynbraTel paguoBOJIHOBON M€OMHTPOCKONNHU MPEACTABIEHBl B BUAEC IOTOPU3OHTHOTO
IUIAHA M TeO03JIEKTPHUYECKOro paspesa 3D-reosnexktpuueckoi kaptel. Ha prucyHke 6 nzobpaskeH
TrOPU30HTabHBIA Cpe3 3D-kapThl HA yPOBHE HMIKHEIO I'OPU30HTA M3BECTHSAKOB, HA KOTOPBIH
BBIHECEHA M JIMHMS TE€O3JIEKTPUYECKOro paspesa. Ha 3amage ydacTka BblgeNnsieTcss 30HA
MOHWKEHHBIX COMPOTUBIIEHU, TPUUEM OCHOBHAS €€ YacTb PacIlOIOKeHa Ha ceBepo-3amnaje. Jta
3aKOHOMEPHOCTb IPOCJIEKUBACTCA U HA BEPTUKAIBHBIX paspe3ax. Ha pucyHke mnpencrasiieH
reO3JICKTPUYECKUI pa3pe3 MO JIMHUM CKBAXKUH, HA KOTOPOM SIPKO BBIPAXKEH HMKHUU FOPU3OHT
U3BECTHSIKOB.

IIo naHHBIM pagUOBOJHOBOM TE€OMHTPOCKONMM HA HWXKHEM TOPHU30HTE B CEBEPO-
3amaHOM YaCTH Yy4YacTKa BbIIEJIEHA W OKOHTYpeHa O00JacTb BBICOKO TPEIIMHOBATHIX

HU3BECTHSKOB MOHMKEHHOMH MMPOYHOCTH. Ba>KHO, YTO 3Ty 30HY YAaJIOCh JIOKAJIM30BATh TOJIBKO I10
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nanHbIiM PBI'H, Tak kak OHa HE MOACEYEHA CKBAXKMHAMU U OCHOBHAs €€ YaCTb HAXOIUTCS MEXIY
CKBa)KMHaMH 3 u 7.

Ha ¢ur.6a mnpencraBneHo ropusoHTanpHOe cedeHne 3D  kapThl pagrOBOIHOBOM
T€OMHTPOCKONUHU B M30JMHUAX 3HaYeHUH 3() PEeKTUBHOTO COMPOTUBJICHHUS.

Ha ¢ur.66 mnpencraBneHsl BepTHKaJbHbIE cedeHHs 3D KkapTel pagHOBOJIHOBOH
T€OMHTPOCKONUU MO JIMHUU CKBXXUH 601-602-603 B M30iMHUSIX 3HaueHHH 3(dexTrBHOrO
CONPOTHUBJIEHUS. JKENThIM LBET — HEM3MEHEHHbIC U3BECTHSKHU, CBETJIO KPACHBIN — U3MEHEHHbIE
TPEIUMHHOBATbIE TJUHHUCTbIE W3BECTHSIKM TMOHIKEHHOM TMPOYHOCTH;, TEMHO KpacHbId —
NEPEKPBIBAIOLINE U MOACTUIIAKOLINE TJINHBI U AJIEBPOJIUTHI.

Ha ¢ur.68 mpencraBnena cxema cedenuil npocseunBaHust PBI'M ¢ mpoekuwmeii 30H
Dpenens.

Ha ¢ur.6r npencrasmen ¢parmenT 3D KapThl pPaguOBOIHOBOH T€OMHTPOCKOIIUH

re€OJIOTUICCKOro CTPOCHH TOPHU3OHTAJIBHO CJIOUCTOTO pa3pe3a.

CnucoK UCTIONB30BaHHBIX UCTOUHHUKOB
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[3] bopucos b.®@., Iypesuu I'.®@., UYUurupuna WM. «PanuonpocseunBaHue B
AHM30TPOIHBIX Cpenax npu peakoi cetu Oypenns». M.: Tpynst LIHUT'PY, Bbin. 161, 1981, ¢. 90
- 96.

[4] BbopucoB b.®., HWcrpatoB B.A, Jlbicoe MI. Cnocod paauoBOJHOBOIO

MeKCKBaXKMHHOTO TipocBeunBanust // [Tarent Poccun Ne 2084930 ot 22.07.93.
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Dopmyia n300peTeHHs

1. Cnoco6 o00BeMHONW panxUOBOJIHOBOM TI'€OMHTPOCKOIIMM TOPHBIX IOPOA B
MEKCKBaXMHHOM IIPOCTPAHCTBE, B KOTOPOM:

— obecrneynBalOT BO3MOXKHOCTb  TPOBEJNEHHMsS  PAJUOBOJHOBBIX  IPOCBEUYUBAHUMN
MEKCKBXMHHOTO NIPOCTPAHCTBA U3JIy4aTeIeM U IPUEMHUKOM C MCMOJIb30BAHUEM, 110 MEHbLIEH
Mepe, TPeX CKBa)XKHMH, PACIIOIOXKEHHBIX B y3JlaX TPEyTrOJIbHOU CEeTH,

— OCYULIECTBJISIFOT BBIOOP ONTUMAIBHOW pabodvell 4acTOThI M3JIydaTesis U MPUEMHUKA B
COOTBETCTBUH C PAacCUeTHBIM 3Hau€HHEeM nuamMeTpa 30Hbl PpeHens mpu 3aJaHHOM PACCTOSIHUU
MEXIy U3JIydareleM W TMPUeMHHKOM U 3aJaHHOM CpeJHEM 3HA4YeHUM YAENIbHOTO
3JIEKTPUYECKOTO COMPOTUBJIEHHS TOPHBIX MOPOJ;

— MpPOBOAAT PAAHOBOJHOBbIE MPOCBEUMBAHMS NPOCTPAHCTBA MeEXAy KaKIOW mapoit
CKBQJKUH M3JIydaTesieM U MPUEMHUKOM I10 BEEPHOI CXxeMe C 33JaHHbIM 11aroM MpOCBEUHUBaHUS,
IpU 5TOM Ha KaKAOM IlIare MpOCBEYMBAHMsI MPOBOJAAT HACTPONWKY aHTEHHBbI M3JydaTels B
PE30HAHC, PErHCTPUPYIOT AaHHbIE W3MEPEHUi, BKIIOYAIOIINE 3HAYEHMs] OCEBOH KOMITOHEHTbI
3JIEKTPUYECKOrO TOJsl Ha NMpUEMHHUKE, 3HA4eHMsl TOKAa Ha aHTEHHE W3Jy4aTess U 3Ha4YeHUs
AKTUBHOI'O CONIPOTUBJICHUsI HA €€ BBIXOJIE,

— IPUBOAAT BCE M3MEPEHHbIE 3HAUEHHUS OCEBONM KOMIIOHEHTBI 3JIEKTPUUYECKOTO MOJs K
OJTHOMY 3HAa4€HHIO TOKA B AaHTEHHE U3JIy4aTeris,

— OCYLIECTBJIIOT MaTeMaTH4ecKoe pa30MeHHe MeXCKBaKUHHOIO MPOCTPAHCTBA HA
JJIeMEHTapHble sueiiky, (GopMy U pasMepbl KOTOPBIX OIPENENsOT HUCXOAsS H3 T'€OMETPUU
U3MEpEeHU U AuameTpa 30HbI Ppenens;

— TpPOBOAST OAHOBPEMEHHYI O0paOOTKy MaHHBIX H3MEPEHHUs] IO BCEM CEYECHUSIM
PaTUOBOJIHOBOTO MPOCBEUMBAHUSI C BBIYHCICHHEM 3HAYeHUH 3(P(EKTUBHOIO 3JIEKTPUUECKOTO
CONPOTUBJIEHNUS KAKOM 3JIEMEHTAPHOU SIYEHKH,;

— MO WTOraM OOpabOTKH NAaHHBIX U3MEPEHUH CTPOST OOBEMHYIO T€03JIEKTPUYECKYHO
KapTy  HCCIEOBAHHOTO  MEXKCKBAKMHHOTO  IMPOCTPAHCTBA, MPEACTABIIOMYI0  COOOH
TPEXMEPHYI0 MaTpHUIly [0 TpeM KOOpAWMHATaM »JJEMEHTApPHBIX sUeeK B IPOCTPAHCTBE U
3HAYEHUIO YAEIbHOE 3JICKTPUYECKOE COMPOTUBJICHUE KaXKA0M TAKON AUYECUKU.

2. Cnoco0 1o 1.1, B KOTOPOM HM3JIy4aTe b MPEACTABIIEH TUITOJIbHBIM H3JTy4aTeIeM.

3. Cnocod® mo m. 1, B KOTOPOM 3ajaHHbIE PAcCTOAHUSA R MeXOy KaXIbIMHU THapamu
CKBaKUH, PACIOJIOKEHHBIX B y3JIaX TPEYTOJbHOM CETH, SABIISAIOTCS IPAKTUUECKU PABHBIMU.

4. Crmocob mo m.l, B KOTOPOM 3aJaHHBIE pacCTOSHUSI R Mexay CKBaXMHAMU

XapaKTePU3YIOTCS MPEIENIbHO IOy CTUMBIM OTKJIOHeHHeM OR <+0,15 R.



5. Cnoco0 mo n.1, B koTopoM npu BbiOOpe pabodel 4acTOThI U3JIydaTeNst U NIPUEeMHUKA
pacueTHOe 3HadeHHe [uaMeTpa 30HbI DpeHens oOecrneynBaeT B3aHNMHOE MEPEKpPbITHE

HCCIIEIOBAHHBIX 00JacTel MPOCTPAHCTBA IO CMEKHBIM CEYEHUsIM He MeHee, ueM Ha 20%.
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