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BepTMKa/lbHblMI/l
TOK8MI/I
- nEPCnEKTMBHbIM METOfl 3JlEKTPOPA3BEflKM HA HEOTb M TA3

TPAAMIlHOHHblE METOAW 3JIEKTPOPA3BEAKII I1OKA Cyil|ECTBEHHO yCTYIlAIOT CEMCMHHECKMM BBMflY EblCTPOFO 3A-

TYXAHMfl nOCM JlAEMOfO CMHIAJIA C r/lYBMHOM 3OHAMPOBAHMA, A TAIOKE EOJIbUIHM BKJIAflOM B OTPAJKEHHbIM CMf-

HA/I «OHA OT BMEUIAKMIIEH TEOJIOrMHECKOM CPEflbl. METOA 3OHAHPOBAHMH BEPTMIOUIbHUMN TOKAMM (3BT) B 3HA-

HHTEJlbHOM CTH1EHM CBOBOAEH OT HEAOCTATKOB OBblMHblX TEXHOftOrHM 3J1EKTPOPA3BEAKM, HTO, HO MHEHHK) AB-

TOPOB, C03AAET HOBYK) CMTYAUMK) B AAHHOM 06J1ACTM. PEBVIIbTATbl lUIOTHblX HJIOIUAAHblX MCCJIEAOBAHHM HPH

4>MKCMPOBAHHOM MOIUHOM MCTOMHMKE M HPM CHMMEHHOM <t>OHOBOM BJIMflHMM n03BOJ1HIOT CHMTATb METOA 3BT

BECbMA nEPCHEKTMBHUM A^fl nOHCKA yniEBOAOPOAOB KAK HA CVIIIE, TAK M HA UIEnb<l>E.

Breo(J)M3MHecKnx weTOflax:

HUH T3K M/1M MH3H6 MCnOJlb3yiOTCfl BC6

M3B6CTHbie (J)M3MHeCKHe nOflfl, B TOM

wane M s^etcrpowarHMTHwe (3M). C nptiMe-
H6HHeM TeXHO/IOrMM p33BeAKM nO/163HblX

ncKonaeMbix na OCHOBB 3M-no/isi BcerAa
CBHSblBa^MCb 6o^bllJMe 0)KMA3HMfl, no-

CKO^bKy MM6HHO 3TM nO/lfl BHCCflM Onp6A6-

nnroinMM swiaA B peLuenne npodneM KOMMy-
HMKauMM, HaBuraqMM H JIOKSMHM B B03Aym-
HOM M KOCMMH6CKOM npOCTpaHCTBC. MM6H-

HO 3M-no^e nosBO/iaeT HSM ceroAHJt BM-
A6Tb flpKyiO HapTMHKy M3 ^K)60M TOHKM 36M-

Horo ujsps na SKpane Te/iesMsopa. M Bnon-

3M-nofle, npoHMKan B npoBOflflinyio To/imy, HeflocraTKM
M6TOAOB

we o6pasoM yBMfleib BHyrpennee crpoeHMe

noKa reoct)M3MKM He B COCTOJIHMM
flarb Tanyio KapTMHKy, nocuo/ibKy c pacnpo-
ctpaHeHneM M oTpaweHMew 3M-M3/iyHeHMn
B r/iy6nHax HBAP MweioTCfl onpefle/ieHHue
TpyflHOCTM. HO eCTeCTB6HHblM C()M3M4eCKMM

Ha Hywnyio Rm Mcc/ieflOBannfl
npOHMKaiOTTOJlbKO HMSKOHaCTOT-

Hbie, caMbie MeA'ieHHbie SM-no/ifi. 3ro o6y-
c/ioB/ieHOTeM, HTO seM/ifl, a TBM 6o/iee wop-
CK35) BOA3, JlB f̂llOTCfl HpOBOflHHKaMM 3^6K-

TOKa, nosTOMy nepewenHoe

TOK, KOTopbifi oSpamaeT sHeprmo no^n B
Ten/io, M napaweTpu nom Sbicrpo saTyxaioT
c r/iy6nHoii. M new So/ibiuyra nacTOTy MMBBT
nepBMHHoe 3M-no^e, Tew na MCHbiuyio my-
6nHy OHO npOHMKHCT. HM6HHO nosTowy, K
npMMepy, onepaTMBHafl CB«3b c norpywen-
HOM noABOflHoii noflKOPi ocTaeTcn orpoMHoii

o paspaSoTKe nKoSbt
HOBblX M6TOAOB

MccneflOBaHMii, B KOTOPUX
BbicoKonacTOTHbie 3M-no/ifl. BonpeKM aa-
KOH3M npMpOAbl, «nepBOOTKpblBaTeJlM»

npefl^araraT ̂ erno M 6ucTpo npocKannpo-
BaTb neflpa 3CM/1M ^OKaTopaMM M A3>«e pa-
flapaMM np«Mo c ;ieTaTe/ibHbix annapaTOB M
6e3 saTeii ynasaTb ece noAseMHbie coKpo-

, HTO noflo6Hbie npeA/ioweHun B
c^ynae nocTynaroT OT HeBexcfl, B

— OT MOUJ6HHHKOB.

TCM ne Menee cymecTByioT pea/ibHbie na-
npaBflenun, ABMrancb no KOTOPUM MO>KHO
nOBblCMTb 3<J)(J)eKTMBHOCTb 3^6KTpOpa3-

'BeflKM, OCHOB3HHOM H3 pefHCTpaUMM 3/16K-

TpOMarHMTHOrO OTHHMKa OT

apyioyp.

B03MO)KHO fln6o C MCnO/lb30BaHMeM

npnpOAHUx MCA/ieHHux (MarHMTOTe^ypn-
MeCKMX) BO^H, ^M60 C npHMeHeHMCM MC-

KyCCTB6HHblX MOlMHblX B036y>KflaKDLUMX

ycTanoBOK — MCTOHHMKOB 3M-no^fi. Ecnn
p6Hb MA6TO npOHMKHOB6HMM H3 my6MHU B

KM/10M6Tpbl, HTO H606XOAMMO A^« pa3B6flKM

H6(t>Tera30BblX OCbeKTOB, TO nepMOflbl T3KO-

TO B03A6ViCTBMfl flO^WHW M3MepflTbCq B C6-

KynAax. Bos6yAMB TO/imy nopOA AO HywHoCi
my6nHbi, MH nensSewHo B036y)KflaeM M
orpoMnyio OKpecTnocTb BOKpyr TOHKM SOH-

Hswepsfi OTK^MK 36MHOM
Ha 3To BosSywAenne, MU HMeew

OT Bcex odJiacTeii
i. TaK ycTpoeHu

SOHAMpOBaHMH

o6iMee pacnpeAe^eHMe npOBOAHMOCTM, TO
MCTOAbl npCKpaCHO C 3TMM

. Ho eCTM B STOM To/ime nywHO
«C^a6blM» OfiteKT,

TO BbiAe/ienMe OTmiMua nwenHO OT Hero M3
cyMMapnoro oTwinKa flB/iaeTc
npo6/ieMoPi. B STOM — c/ia6ocTb
MHOHHblX MCTOAOB.
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PMC. 1. OBlHAfl CXEMA METOflA 3BT

SaKOHbl 3/ieKTpOAMHaMMKM HC H03BO- OCHOBbl HOBOTO

/IHIOT McnojibsosaTb BbicoKMe nacTOTbi B my-
6MHHUX SOHAMpOBaHMflX SBM/IM. MM6HHO

nosroMy 3/ieKTpopasBeAKa ycTynn.na B MC-
TOpMHeCKOM COpeBHOBaHUM C CeMCMOpaS-

B6AKOM,

reoMerpuMecKOM OHTHKH M no-
3BO/1HIOT AeiajibHO onMCbisaTb cipyKTypw.
HO OTHIOflb H6 BC6 B03MO>KHOCTH 3^6KTpO-

passeflKM McnepnaHbi no^HOCTbio.
HeoSxoAMMO Bsm^Hyib na npo6;ieMy c

ApyroH ciopoHbi. fla, MH ne MOKBM yrnaTb-
Cfl 33 CetiCMOpaSBeAKOM B

CTpyKTypHbixnocrpoeHUflx,
na Ma^o HTO paccuasbiBaei o
HOM cocraBe cpeAbi. Cefl3b c
nocpeflciBOM napaMerpa CKOpocin anycTM-
M6CKOM BO^Hbl flB^fl6TC51 M^M C/ia60M, M^M

KpaPine HeoAHOsnaHHOki. HpupoAa 3M-no;ifl
coBcew Apyra« M OMeHbiecno CBflsana c se-

, KOiopoe, B cyiMHOc™, ecib sapa-

BHeujnero 3M-
M reo/iorMHecKOti cpeAu — Soraioe M

TepfilOTCfl B o6o6lH6HHOM OT-

2, KOTopuM perncTpkipyeTCfl B •
UMOHHblX MBTOAaX.

B HOBOM MeioAe npeAnpMHflia nonwiKa no-
nHOMyopraHM30BaTbcipyKTypypa3orpeBa-
Bos6y>KAeHMfi So^biuoro oGtewa reo/iorn-
MecKOM cpeflbi (HTO Hen36e>KHO B mySuHHbix
SOHAMpOBaHMHX) — T3KHM o6pa30M, HTOSbl

no/iynaeMbiM OTKTIMK necoAep>Ka.n .nuLLJHero.
3io MOWHO CAe^atb c noMow,bio
HOrOMCTOHHMKa.

y. Kan
M3B6CTHO M3 LUKO/lbHOfO KypC3 (J)H3MKM, TO-

i KaTytima ne UMBBT MarHMTHoro
BHe ce6«. RosTOMy opn TaKMX SOHAM-

na nosepxHocTn SCM^M MM ne
i MarHMTHoro no/ia-oTK/iMKa, ec^M nc-

i ynacioK MMeei «npaBM^bHyK)»,
ropM30HTa/ibHO-c^oMCTyio CTpyKTypy. CTeo-
peTMHeCKOM TOHKM 3P6HM3 peHb MA6T 06 MC-

i xopoiuo ussecTHoPi nonepeH-

PEri1CTPAUI1« CMFHA/1A HPM 3OHAMPOBAHMM
METOAOM 3BT BEAETCfJ HECKO/lbKMMM
nOABM)KHblMI1 FPVnnAMM OHEPATOPOB, HTO
C03AAET HOBYK) CMTYAUMK) B 3JIEKTPOPA3BEAKE

06blHHblti MCTOHHMK — 3/ieKTpMHeCKafl

^MHns, saseM^eHHan no KOHUBM. MM npeA-
jiaraeM kicno/ibsosaTb Ha6opTaKMX/iHHMii
(flo8), pacno/iowMB nx paAMa/ibno M cMMMe-
TpMHHO OTHOCMTe^bHO UeHTpa^bHOkl TOHKM.

no/iynaeTCfl HCKMM «nayK», KOTOpbiM noAaeT
B 36M/1IO CepUM TOKOBblX MMny/lbCOB aMn/lH-

TaKOM HCTOHHMK (KpyfOBOM 3/ieKTpMHe-

CKMM AUnO^b — K3/1) «33KpyHMBaeT» BTO-

Mbl npHAywa^M TOJIbKO OpHTMHa/lbHblM H3-

SCMHblM MCTOHHMKTaKOPO HO/lfl. OTK/1MK FlOfl-

B/iaeTCfl n perMCTpupyeTCfl B onynae KaKoro-
/iM6o HapyiueHM^ M3-sa na^MHHa noKa^bno-
ro o6"beKTa, HanpMMep nettmiHOM saJiewM.

Ha PMC. 1 npeACTaB/iena cxeMa MeTOfla
SOHAMpOBaHMJi BepTMKa^bHblMM TOK3MM

(3BT). HaAO noHMMaTb, HTO pasiviep (paAMyc)
MCTOHHMK3 MOW6T

BECHfl ZD11 M7
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PMC. 2. 3/lEMEHTbl TEXHO/IOFMH

MM, a n/iomaAb MCc^eAOBaHnn — COTHJIMH MenenneM CPBACTB nepeABMweHMfi, BKnto-
: KM^OMerpos npM r/iy6nHe nc- naa Bepra^eTbi (PMC. 2).
I AO HeCKO/lbKMX KM^OMBTpOB.

flpoLiecc perncipauuM n^omaflnoro curna- flpeMMyinecTBa Merofla 3BT
na BK/iioHaeT onepaiMBHbie MSMepeHMa (IpMMeHeHMe npefl/iaraeMoro HCTOHHMKa M
MarHMTHoro M 3/ieKTpMHecKoro OTMMKOB MeiOAa 3BT cosAaeT Hosyio CMTyaunio B
HecKO^bKMMM rpynnaMM oneparopOB c npM- 3^eKTpopa3B6AKe. lilMpoKue, HO

PMC. 3. PABOTbl HA HEOTb. (IJlOlUAflHblE CMfHAflbl 3BT

B pa6orax Ha He4)Tb
no/iyneHa cepna pesy/ibiaTOB

runa.
3BT
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McaneAOBaHMfl npn 4>MKCMpo-
B3HHOM MOU4HOM MCTOHHMK6, CB060AHbl60T

4)OHOBoro, cyMwapnoro no^q, flaraT BOS-
MO>KHOCTb npOC^6)KMBaTb TOHKM6 /I3Te-

pa^bHue M3MeHeHMfl npoBOAMMocTM B reo-
paspese. T. e. nonsiweTcn sosMOWHOCTb
/lynnie peiuaTb rpaflMUMOHHyio saAany 3/ieK-
TpopaaseflKM.

B npMHUMne, 3TO He onpOBepraerca on-
noneHTaMM. OHM /iMujb yKaawBaor Ha o6bi-

H6 "M6TOA/1M 3TO HMCTOM aHOM3^MM», 3 K3KO-

BO B^MflHue penbefya, a reo/iornnecKne no-
MexM M T. A. TaKne onaceHMd saSasHbi, noro-
My K3K M6TOA 3^eKTpOpa3B6AKK, B KOTOpOM

(M reo^orMHecKaa noMexa) «ne
SescoMHCHMfl, npocTo rpy6.

SHaqeHMe Merafla 3BT B apy-
roM. V6paB CJ)OH, 6yAio Myrnoe reMHoe cTe-
KT\O, Mbi BbiflB/ifleM HOBbie
CKM6 3<}>Ct>eKTbl, H6M3BeCTHbie B

UMOHHblX M6TOA3X M^M TO^bKO

saeMbie MMH. CaMWM snaHMTe/ibHbiM, Ha-
npMMep, HB/meTCfl netKO BbiAe^aeMbiM 3cf>-
(t>eKT «opeo/ia» HBA sa/iewaMM netfiTM, MTO

B. HM6HHO 6/iaroAapq
4>eHOMeny MM ycneuiHO OKOHiypn^M p^A
sa/iewen B TarapcraHe M ApyrMX perMonax
MMpa.

HE*TECEPeMC



Ha pwc. 3 npeflCTas/ieHbi HeKoiopbie pe-

sy/ibTaTbi. fljiomaflHOM CMrna/i 3BT CBOMM
pe;ibect>OM (npacHbie SOHN — no/iowmeyib-
Hbie SHaneHMH cmna/ioB) yKasbisaei Ha sa-

M conyrcTSyiomMe MM SOHW MMrpauMM
B. STM pesy/ibiaTbi BepM({>M-

i conocTas/ieHMeM cflpyrMMM Me-

passed (ocoSenno MHiepecHO —
CflBHHblMM reoXMMMHeCKMX MCC/ieflOBaHMM

Ha nosepxHocTM), a ratone c SypenMBM.
HaM coBepweHHO HCHO, HTO n^omaflHoPi

CMI~Ha.fl 3BT B OCHOBHOM 06fl33H CBOHM Cy-

opeo/ibHbiM MSMeneHMHM
nec{)TM. 3io onenb TOHKMM

sc)5(j)eKT, npMpofla Koioporo eu\e To/ibKO
npoflCHflerca (no-BMflMMOMy, sawnyio po/ib
B HBM Mrpaer M MarHMTHoe no/ie SBM/IM).

MoweM noKa CKasaib, HTO OH B BHCOKOM
CTenenM csflsan c BeujecTBeHHbiM cocTa-
BOM Cpeflbl M n03BOJlfl6T CHMT3Tb efO MC-

no;ib30BaHMe npaMUM MeTOflOM noMcua yr-
/leBOflopoflOB. Bo BcnKOM c^ynae, OH noMor
noflTBepflMTb M/IM onpoBeprnyTb nepcneK-

TMBHOCTb H6KOTOpblX 06b6KTOB (nOflHflTMM),

npe/yiaraeMwx CBMCMMKOM.
MOWHO KOHCTaTHpOBaTb, HTO Tenepb

a^eKTpopasBeflKa B nMU.e 3BT, Bosce He
KOHKypnpyfl c ceMCMOpasseflKOM, oneHb cy-
mecTBeHHo flono/iHJieT ee MH^opwauMeM o

BeinecTBeHHOM cocTase cpeflu M, B nacTHO-
CTM, o na^MHMM M pacnpocTpaHeHMM flawe
c^a6ux c^eflOB yrnesoflopOflOB.

3qbdpeKTMBHocTb MeiOAa 3BT
MeTOfl 3BT floso/ibHO UJMPOKO onpoSosaH
na pyAHbix M He^TerasoBbix ofibeKrax. Tan,

B TaTapcTane y>ne necKo^faKO ̂ eT pesy/ibTa-
Tbi 3BT npMHMMaioTcn reoc{)M3MKaMM M reo-
^oraMM B KanecTBe flannux fl/iw

son pacnpocTpaHeHMfl yrnesoflopOflOB.

Be^MK MHTepec K MCTOfly M sa
Mbl HOGblBa^M C flSHHblM MBTOflOM B AB-

cTpa/iMM, rfle onpefle^fl̂ M pyflHoe Mecrapo-
>KfleHMe, M B pflfle ApyrMX apan. HaMeneno

Mcno^bsosaHMe MeTOfla 3BT B 3Ko;iorMHe-
CKOM npoeKTe B CLLIA (tuTaT BaPiOMMHr) B

u,enm MOHMTOpMHra sanaHKM ymepofla nofl
aeM/iio. B HacToamee BpeMfl roTOBMTca p^fl
npOeKTOB C UJMPOKMM BHeflpeHMCM 3BT.

Heo6XOflMMO OTM6TMTb, HTO H3 MBTOfl 3BT

no^yneno tuecTb POCCMMCKMX naTenTOB M

flsa naTeHTa CUJA.

rioflTBep>KfleHo na npaKTMKe, HTO npMMe-
HBHMe 3BT nOSBO/lHCT HOBblCMTb 3(])(J)eK-

TMBHOCTb paSBeflOHHOFO SypCHMSI. M3B6CT-

HO, HTO K3K MHHHMyM TpeTb HOMCKOBO-pa3-

B6flOHHblX CKB3>KHH gypMTCfl BnyCTyK). PPM

3TOM,KpOMe())MHaHCOBblXnOTepbHaflOyHH-

M noTepM 3KO/iorMHecKMe, seflb «a-
npoSypeHHaq cKBawMna, nesaBMCM--

MO OT pesy/ibTaTa SypenMfl, HBHOCMT 3H34M-

cpefle. f!o3-

PMC. 4.3/lEKTPOPA36EflKA METOflOM 3BT B VCJIOBHHX APKTH4ECKOFO J1b/)A

TOMy BCTaeT sonpoc o BwiraneHMM 3BT B
KOMH/ieKC nOMCKOBblX M paSBBflOHHblX

pa6oT, npefliuecTByioinMx 6ypenmo. C yne-

TOM BblCOKOM CTOMMOCTM CBMCMMHeCKHX

paSoT BOSMOWHO npMMeHeHMe 3BT na nep-
BOM 3Tane noMCKOBbix paSoT, HanpMMep, B

pasBMTMe MeTOfla
B COBeplUeHCTBOBaHMH MHTepnpeTaUMOH-

Horo nporpaMMHoro o6ecneneHMfl, B co3fla-

HMM So^ee MomHbix soHflMpyioiiiMX ycTano-
BOK, KOTOpbie n03BO/lflT C OflHOM TOHKM 30H-

flHpOB3HMfl OHOMCKOBblBaTb 60/166

Mbi B 3TOM CJiynae npefl^araeM 3BT, no

KpaMHeM Mepe, no flsyM npMHMHaw. 3TO
pea/ibHan n^omaflHaa Texno^orMfl c ())MKCM-

pOB3HHblM MCTOHHMKOM M my60K3fl KOM-

nencauMfl BMeiuaiomeM cpeflbl, BKnionaH
To/iiny MOpcKOM BOflbi. Kan noKasaHO na
PHC. 4, MOWHO pacno^oHtMTb /IMHMM (.nyHM)
K3fl na nosepxHOCTM /ibfla M sasew^MTb MX

B Mopcnyio BOfly, npo6ypMB fl^a STOPO OT-
sepcTMfl BO /ibfly. fl^q 6o/ibiuero oc;ia6/ie-
HMii SKpaHMpyioinerofleMCTBMfl cnon MOP-
CKOM BOflbi npeflnaraeTCfl ueHTpa/ibHbiPi HM-

TaiOLMMii 3/lCKTpOfl, nOflK/KOHaCMblM KOflHO-

HA nPAKTUKE nOfiTBEP)KAEHOt

HTO nPMMEHEHME METOAA 3BT nO3BO/!HET
nOBblCMTb 3O0EKTMBHOCTb PA3BEAOMHOFO

HA HE4>TErA3OBblX OE1>EKTAX

100 KM2, B P33BMTMM CMCTCMbl n^Oli(aflHblX

Ha6/iiofleHMM (nanpMMep, pemcTpaqMn CMT-

na/ioB c /leTaTe/ibHoro annapaTa).

DepcneKTMBbi npuweHeHMfl werofla
Ha ine^bqbe

B noc^eflnee speMW He(t)TfiHbie KOMnaHMM

npOflB^HK3T BC6 6oJlbUJMM MHTepec K OCBO6-

HMIO apKTMHecKoro uje/ib(J)a. Ho
nepcneKTMBHbie paPioHbi B APKTMKB

ujyio nacTb rofla nonpuTbi no^spHbiMM^bfla-
MM. BbinO/lHCHMe T3M C6MCMMH6CKMX pa60T

6yfl6T conpnweno c rpoMaflHbiMM Tpyflno-
CT5IMM.

EC/1M TOBOpMTb 06 3^6KTpOpa3BeflK6, TO

TpaflMUMOHHbie M6TOflbl B ApKTMKe Bp«fl /1M

CTOMT BOOSlUe npMM6HflTb — pesy/lbTBTbl

eecbMa CKPOMHHMM Ha (fione aaTpaT.

My MS BbixoflOB renepaTOpa TOKB, M BHeoi-
HM6 nMTaiOlMMe 3/16KTpOflbl,

Mbie na flne Mopq c noMombio
HblX OpOBOflHblX /1MHMM. C nOMOlUblO reHC-

paTopa TOKa B ^MHMM noflaeTca MMny^b-
CHblM TOK 3afl3HHOM awn/lMTyflbl M fl/1MTe/lb-

HOCTM.

HsMepeHMfl CMTHa/lOB-OTWlMKOB MOWHO

npOBOflMTb M^M CO CHCrOXOflOB, M/1M C /I6T3-

Te^bHoroannapaTa. FlpMnpoflB^eHMMLie/ie-

o6teKTa B CMrna^e npOBOfl^T 6o;iee
Mcc^eflosanMe na

oSteKTa, Ho

M3M6p6HMM CTpOflT n/l3Hbl 06~b6KTa H8 P33-

HNX nnyfiMHax M reos^enTpMHecKMe paspe-

3bi. Mbi onMcaJiM HeSo^biuyio nacTb TBXHO-

/10TMM, KOTOpyiO MOWHO npMMBHflTb M B OT-

KpbiTOM Mope. Ho 3TO — fle/io 6yflymero.

prruo
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