Ha npasax pyxonucu

IHIEWH Anexcanap HukonaeBuu

PA3JAEJEHHUE NOJSAPU3AINNOHHBIX 1 NTHAYKIMOHHBIX
IMPOIECCOB 1 COBMECTHASI UHBEPCHUS JAHHBIX
UMITYJIbCHOM JIEKTPOPA3BEJKHU

25.00.10 — reodusuka, reohpuznIecKue METOIbI
MOMCKOB MOJIE3HBIX HCKOMAEMBbIX

ABTOPE®EPAT
IACCEPTAINK Ha COMCKAaHNE YUICHOHN CTEIICHH
KaHuaaTa GU3NKO-MaTeMaTHIECKUX HAyK

HOBOCHBHPCK 2010



PaGora BemmonHeHa B VYupexaeHuH Poccuiickod akageMun Hayk
Wucturyre HedreraszoBoit reomormm u reopusukn uMm. A.A. Tpopumyka
Cubupckoro ornenenust PAH

Hay4HsIit pykOBOANTEN: KaH/ANAaT TEXHHYECKNX Hayk,
noueHT AHToHOB EBrenuii IOpresuu

OdunnanbHbIe ONMMMOHEHTH: JOKTOP TEXHHYECKNX HAyK,
npodeccop Ulypuna Dmna [lerposHa
JOKTOpP (PU3UKO-MaTEeMaTHYECKUX HayK,
Hamesckuit FOmmit AnexcanapoBud

Benyas opranuzanusi: VYupexxaenne Poccuiickoil akaieMun Hayk
WHuCTHTYT TEOPU3NKI
Vpanbsckoro otaenenus PAH
(UI'® YpO PAH, r. ExatepunOypr)

3amura coctoutcs 25 utons 2010 r. B 11 yacoB 30 MUHYT Ha 3aceJaHUU
nuccepranmonnoro cosera J[ 003.068.03 mpu VYupexaenuu Poccuiickoit
akageMun Hayk HHcTUTyTe HE(TEra3oBoil TeoJOTHH W TeO(PH3WKH WM.
A.A. Tpopumyka  Cubupckoro  ormenenmn PAH  mo  anpecy:
p-T Ak. Konrtrora, 3, r. HoBocubupck, 630090, koHdepeHii-3ai.
Tem.: (383) 33062 84
®daxkc: (383) 3332513

C mucceprarueit MOXKHO o3HakoMHThCs B Onbmmorexke MHIT CO PAH
Astopedepar pazocian 21 mas 2010 1.
VYdeHsIil ceKkpeTapb

JIUCCEPTALIMOHHOTO COBETA ~I7
KaH7. Ie0JI.-MAHEpaJ. HayK, JTOLEHT ;ﬁ‘}f% H.H. Heseaposa



OBHIAS XAPAKTEPUCTHUKA PABOTHBI

O0beKT Hccel0BaHHA — DICKTPOMAarHUTHOE IIoJe, BO30YyXIaemoe
JVHEHHBIM TaJdbBaHMYECKUM HCTOYHMKOM B TOPU30HTAIBHO-CIOUCTHIX
cpemax C HU3KOYaCTOTHOM JUCIEPCHEH yIEeNBbHOTO  3JIEKTPUYECKOTO
COIIPOTUBJICHUA.

AKTyaJbHOCTb. B Hacrosiiiee BpeMsi Ha cTaluu IOMCKOB M Pa3BEIKU
MECTOPOXKJCHUI ITOJIE3HBIX HCKOMAEMBIX BO3PACTa€T POJIb OTHOCHTEIILHO
HKOHOMHUYHBIX I'eO(H3HMYECKUX METON0B. B KoMmmuiekce ¢ ceificMopa3sBenkon
BCE Yalle NPUMEHSIOTCS HECEHCMHMYECKHE METOMBI, OJHUM H3 KOTOPBIX
ABJIsIeTCST MeToJ| 30HaupoBaHuid craHoBieHneM nois (3C). IIpu moneBbIx
N3MEPECHUAX HCIIONIB3YIOTCSI CHCTEMBI, PETHCTPHPYIOIINE CTAaHOBJICHHE BCEX
KOMITOHEHT  JJIEKTPOMAarHUTHOIO  MOJs.  XOpomo  pa3paboTaHHas
TeopeTHueckas 0a3a, COBPEMEHHBIC almapaTypHble M BBIYHCIUTEIbHBIC
TEXHOJOTUM  TO3BOJAIOT  ONPEAETATh  XapaKTEPHUCTHKH  CIOXKHBIX
TEO03JIEKTPUYECKUX  Pa3pe30B, pEIIaTh CIOXKHO  IapaMeTPH30BaHHBIC
oOpatHble 3a7a4n. Bmecte ¢ Tem, Hanbosee 4acTo MPUMEHSIEMON MOJIEINBIO
pu HMHTEpIIpETaluu JTaHHBIX HECTallMOHAPHBIX (MMITYJTBCHBIX)
30HJMPOBAHUN OCTAeTCs MOJENb T'OPU3OHTAIbHO-CIOUCTON H30TPOIHOU
cpenbl. OCOOEHHOCTBIO K€ UMITYJIbCHON 3JICKTPOPA3BEIKH, SBISIETCS TO, YTO
NPOLIECC CTAHOBJIEHHs B OOJBIIMHCTBE CIY4aeB OCIOXHEH BIMSHHEM
BbI3BaHHOM nossipusanuu (BIT). B cBs3u ¢ 3TMM Bo3HMKaeT HEOOXOIMMOCTh
ee ydera IpH MHBEPCUH JaHHBIX. [IpM OmucaHWM MOJSPU3YIOMIECHCS CpesIbl
(10 cpaBHEHUIO C HENOAPHU3YIOMIEHCS) BO3pAcTaeT KOIMIECTBO MOJICIBHBIX
napaMeTpoB [UIsi KaXKJ0ro ciosi ¢ ABYX ( o,/ ) no nsitu ( p,h,n,7,¢ ), Tak KaK

yIeNIbHOE COINPOTHBIIEHHE Cpelbl CTAHOBUTCS (PYHKIMEH HECKOJIBKUX
HepPEeMEHHBIX. OTO, B CBOK O4Yepelb, BENET K YCIOKHEHHUIO DELICHUs
oOpaTHOi 3amaun. B cBA3M c 3TUM BO3HMKAaeT HEOOXOJMMOCTh ydeTa
BBI3BAHHOM MOJSIPU3AIMM [IPU UHBEPCUU JAaHHBIX T€0NEKTPUKH, YTO AeTaeT
AKTYaJbHOI 337auy pa3elcHUs] HHAYKIIMOHHON ¥ MOJISIPU3alMOHHON YacTh
PETHCTPHUPYEMOTO CUTHAIa ¥ He00X0MMOii pa3paboTKy COOTBETCTBYIOIIETO
MPOTPaMMHO-JITOPUTMUYECKOTO  obecriedeHus. PemeHne Kakmod u3
MOCTABICHHBIX 3aJad TNpPHBEJCT K MOBBIIICHUIO 3(P(PEKTUBHOCTH U
UH()OPMATUBHOCTH 3JIEKTPOMATHUTHBIX HECTAIIMOHAPHBIX 30HIMPOBAHUH.

Henbp wucciaenoBanusi — TOBBIIIEHHE KayecTBa  (HAIEXKHOCTH,
JIOCTOBEPHOCTH) OMpeAeNieHus] MapaMeTpoB cpeasl mo ganHeiM 3C B
MOJIAPUBYIOIIIXCS TeOJIOTHYECKUX cpenax yepes paszzenenue

MOJIAPU3ALMOHHBIX U UHAYKIIMOHHBIX COCTABJIAIOIINX CUT'HAJIa IYTEM ITOUCKA
OINTHMAaJIbHOH KOH(bI/IpraHI/II/I H3MepHTeJ’ILHOI71 CUCTCMBI, a TaKXeE
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pa3paboTKy MIPOrPaMMHO-AITOPUTMUYECKOTO 00ECIeYeHUs! sl COBMECTHOU
WHBEPCHUU JaHHBIX MHOTOKOMIIOHEHTHBIX HECTAI[MOHAPHBIX 30HIMPOBAHUI B
TOPU30HTAIILHO-CIIONCTBIX ~ MOJSIPU3YIOLIMXCSA  cpeljax € y4eToM
qyBCTBUTEIHHOCTH U3MEPUTENBHBIX CHCTEM K BHI3BAHHOMW MOJISIPU3AIHH.
HayuHble 3a1a4u UcciIe10BaHUSI

1. Pa3paboTath mpOrpaMMHO-aITOPUTMUYECCKOE OOCCICUCHHE IS
COBMECTHOH HWHBCPCUN JTaHHBIX MHOT'OKOMIIOHCHTHBIX HECTalMOHAPHBIX
30HIUPOBAHUI TTOJIIPU3YIOMIUXCS TOPU3OHTATBHO-CIIOUCTBIX CPE/.

2. YHUCIIEHHO ONpEAEIUTh 3aBUCUMOCTh H3MEPSIEMBIX KOMIIOHEHT
9JIEKTPOMArHUTHOTO TIOJIS, BO30Y)KJAa€MOT0 TalbBAHUYECKUM JIMHEHHBIM
HCTOYHHUKOM, OT T€OMETPHUECKHUX MAPAMETPOB YCTAHOBKHU MPU UMITYJILCHBIX
AIIEKTPOMArHUTHBIX 30HIUPOBAHHSX MOJSIPUIYIOUIUXCSA CPEJl U BBIMIOJIHHUTH
pasesieHre HHAYKIIMOHHOW ¥ NOJISIPU3AIMOHHON YaCTH CUTHAA.

DakTHYECKUIT MaTepHaJl M MeTO/IbI HCCJIeJOBAHUS

Pabora OCHOBBIBAETCS Ha TEOpUH KBa3UCTallMOHAPHON
JNEKTpOAMHAMUKKN  (ypaBHeHHs: MakcBemsia B KBa3UCTallMOHAPHOM
npubnmxenuu). OCHOBHOM  METON  HCCIENOBAaHHA —  YHUCIEHHOE

MOJICTIMPOBAHHUE 3JIEKTPOMArHUTHOTO TIOJsI B TOPU3OHTAJIBHO-CIOMCTHIX
MOJSIPU3YIOIIMXCSL  Cpeljax W CPaBHUTENbHBIM aHaIW3 PacCUYUTAaHHBIX
NIePEXOJHBIX XapPaKTEPUCTUK JUIsl pa3HbIX Mojened. Jlns ydera sddexro
BBI3BAHHOM  MOJSIPH3allMM  KCIOJb30BAJIaCh  YacTOTHas  3aBHCHUMOCTb
KOMILIEKCHOTO yaensHoro conpoTusieHus (popmyma Cole-Cole).

Ilpn co3gaHuM TPOTPAMMHO-AITOPUTMHYECKOTO OOECIICUCHHS ISt
COBMECTHOH WHBEPCHUH JAaHHBIX MHOTOKOMIIOHEHTHBIX HECTallMOHAPHBIX
30HIUPOBAaHUH  HCIOJIB30BATNCh ANTOPUTMbBI  pacdeTa IMPOU3BOIBHOU
KOMIIOHEHTBl ~TIOJII  TOYEYHOTO HCTOYHHMKA AN HOJSIpH3ylomeiics
TOPU30HTAbHO-CIIONCTONH  Cpelbl, WX  TNpOTpaMMHAs  peann3aius
<Line TEMIP> (AwnronoB E.I0., Coxonos B.Il., Tabaposckwuii JL.A.,
OnoB M.W.) U MOTUPHUIMPOBAHHBIA METON HEJIWHCHHON MHHUMH3AIMU
Henpepa-Mupa. s TecTUpOBaHUS CO3JAHHOIO MHTEPIPETALUOHHOIO
oOecrieueHHsT HCHOJIB30BAIMCH CHHTETHYECKHWE JaHHBIC, DPAaCCUMTAHHBIC
aBTOPOM, a TaKKe JMJaHHBIE II0JICBOIO TeO0(U3NUECKOro JKCIIEPUMEHTA,
noJgydeHHble Ha  KpecTHIIEHCKOM  MECTOPOXKAECHWH  YTJIIEBOAOPOJOB
(XaprkoBckas o6macth, Ykpanna) u B HoBocubupckoit odmactu.

[TyTem cpaBHUTENBHOTO aHAM3a CHHTETHYECKNX CUTHAJIOB OTpEJesieHa
qyBCTBUTEIBHOCTh KOMIIOHEHT 3JIEKTPOMAarHUTHOIO TIOJsI K IPOILECCY
BBI3BAHHOM TOJSIPU3AlMU B 3aBUCHMOCTH OT I€OMETPHYECKUX IapaMeTpoB
ycTaHOBKU. PaKTHYECKUM MaTEpPHAJIOM IUISl aHAJIN3a CIIYXKWINM HEepPEXOIHbIe
XapaKTEPUCTUKHU 3JIEKTPOMATHUTHOTO T10JIs1, TOJY4YEHHBIE C UCIIOJIb30BaHUEM
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cpencte uucieHHoro wmogenupoBanus (<Line TEMIP>, u co3mannas
mucceprantoM Monudukamms <Line TEMIP Isolines>). Ilpu ywactim
COUCKATeNs A HMPOBEPKH YCTAHOBIECHHON YyBCTBUTEIBHOCTH BbINOIHEHBI
TIOJIEBBIE 3KCIICPUMEHTHI. M3Mepenus MpoBOAMINCH HAa OBYX 0oObekTax: 1) B
10 kM OT ceBepo-BOCTOYHOM OKpanHbl HoBocHOMpcKa (TMHSHBINA Kapbep); 2)
Ha Oepery OOckoro BOJOXpaHWIWINA Bo3de 1. Bepx-Hpmens,
HoBocubupckoii ob6nactu. Vcrnonp30Banuch YCTaHOBKH: COBMEIICHHAsS
nmetneBas (100x100 m), coocHass metneBas (reHepatop — 100x100 m,
npueMHUK — 50x50 M), mapasuienbHas rajlbBaHn4ecKas (HUTarouas JNHAS —
100 m, npuemHas muHuA 50 M).

3amuinaeMsblie HayYHbIE Pe3yJIbTaThI

1. AiropuTM ¥ TIporpaMMHas peaju3anusi COBMECTHOH HWHBEPCHH
JIAHHBIX MHOTOKOMIOHEHTHBIX HECTallMOHAPHBIX 30HIUPOBAHUN
MOJISIPU3YIOIIUXCSL TEOJIOTHUECKUX Cpell € YYEeTOM UYBCTBHTEIBHOCTH
WHIYKIMOHHBIX M TaJbBAHUYECKHX H3MEPHUTENIBHBIX CHUCTEM K BBI3BAHHOU
MOJISIPU3ALIUH.

2. YucneHHO yCTaHOBIICHA 3aBHCHUMOCTh KOMITOHEHT
AJIEKTPOMArHUTHOTO TOJIsi OT TEOMETPHUECKUX NapaMeTpOB rallbBAHUYECKON
CHCTEMBbl W3MEPEHUS] M BBINOJHEHO pa3/ielieHHe 3JIEKTPOANHAMUYECKOH U
MOJISIPU3aLMOHHOM YacTH CUTHAJA.

HoBu3Hna patoTsl. JInuHbIi BKJIA

1. Ha ocHOBe anropuTMa [uisi pacdera IpON3BOJIbHBIX KOMIIOHEHT IOJIS
JTUHEWHOTO ANMeKTpuueckoro uctoyanka (Omos M.U., Arronos E.1O., 1996)
paspaboTaHo MIPOTPaMMHO-AITOPUTMUYECKOE obecrieueHne
<Line TEMIP JI> pns mo3TamHON COBMECTHOW WHBEPCHH JaHHBIX
MHOTOKOMIIOHEHTHBIX UMITYJIbCHBIX 30HANPOBAHUIM:

— YHCIEHHO HCCcIeI0BaHa qyBCTBUTEIHHOCTh KOMITOHEHT
AJIEKTPOMArHUTHOTO TOJsI K MapamMerpaM BbI3BaHHOHM TOJsIpU3allid, B
pe3yibTare 4ero YCTaHOBJEHO, YTO WHJAYKIWOHHBIE W TajbBaHUYECKHE
N3MEpHUTENBHbIE CUCTEMBI 00J1a1al0T pa3HOi 4yBCTBUTEIBHOCTHIO K BIT;

— MpeJIoXKEeHA IodTarHas cxema (IrOpPUTM) COBMECTHOW HMHBEPCHU
manHelx  3C, B OCHOBE KOTOpPOH  JexHuT  (akTtop  W3MEHEHHs
3JIEKTPOMAarHUTHOT'O TIOJIS ITOJ] BIMSHUEM BBI3BAHHOW OJISIPHU3AIH;

-c HCTIONIb30BaHIEM pa3paboTaHHOTO TIPOTPaMMHO-
AITOPUTMUYECKOTO  oOecrieyeHHss W SKCICPHUMEHTAIBHBIX  JaHHBIX
(KpectumeHckoe MECTOPOXKAEHHE) IOCTPOEH T'€O03IEKTPUUECKU paspes,
COTJIACYIOIUICS C T€OJIOINYECKUMH IaHHBIMU.

2. CpenctBamMu  umcineHHoro  mopenumpoBanus — (<Line TEMIP>,
<Line TEMIP Isolines>) MIpOoaHaIN3UPOBAHA qyBCTBUTEIHHOCTb
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MEPEXOJHBIX XapPaKTepPUCTHK K H(PQeKTy BHI3BAaHHOW MOJSAPU3ALMU B
3aBUCUMOCTH OT B3aMMHOI'O II0JIO’KEHHUSI TEHEPATOPHOU U IPUEMHOM JINHUHI U
IIPEUI0KEHBI ONITUMAIIBHBIE CXEMBI 30HIUPOBAHUS:

— BBIIIOJHEHA YHCIIEHHAss MMUTALUSA M TOCTPOEHBI KapThl M30JIMHUHA
3IEKTPOMArHUTHBIX TOJIEH, B pe3yjbTaTe aHaJn3a KOTOPBIX YCTaHOBIIEHO,
YTO CHTHAJBI, H3MEpsSeMble TalbBaHMYECKOH YCTaHOBKOH, 00iajaor
XapaKTepHOW OCOOEHHOCTBIO: Ha KapTe HM30JIMHHH Uil MO3IHHX BPEMEH
CTaHOBJIEHUsI TOJISI BCErna IPUCYTCTBYIOT JBE OOJIACTH, COOTBETCTBYIOIINE
MOJIOKUTEIBHBIM U OTPULATENBHBIM  3HAUEHUSIM  CHUTHAJOB,  YTO
MOJTBEPKAAET CYILIECTBOBAHUE JIBYX THIIOB CUTHAIIOB — 3HAKOIIEPEMEHHBIX U
3HAKOIIOCTOSTHHBIX (MOHOTOHHBIX);

— MO  pe3ynbTaTaM  YHCJIEHHBIX  HCCICAOBAaHMM  MEPEXOAHBIX
XapaKTEPUCTHK CHENIAHO 3aKIIOYEHUE O CYHIECTBOBAHMU TPAHUIBI Pa3lena
3HAKOIIEPEMEHHBIX M 3HAKONOCTOSHHBIX CHUTHAJIOB, B TOYKax KOTOPOH
(onTUMaTbHOE TOJIOKEHNE NPUEMHUKA) CUTHAJ MOJBEP)KEH MUHUMAIBLHOMY
BausaHuo BII. Hannuue Takoil rpaHMLBl JAeT BO3MOMKHOCTb Pa3lEisaTh
EKTPOJUHAMHYECKYIO U MOJISIPU3ALUOHHYIO COCTaBIIAIOIINE OTKINKA;

— Ha OCHOBE CpPaBHMTEIILHOTO aHalu3a W30JMHUM CTaHOBIIECHMSA
JJMIEKTPOMArHUTHOTO MOJs HAa [JHEBHOM MOBEPXHOCTU Il pasHbIX Cpen
TIPEAJIOKEHBI CIIOCOOBI TMTOCTPOCHUSI ONTHMAIBHON 30HIUPYIONMIEH CHCTEMBI
(M3MEHEHHE a3UMYyTAIBHOTO yrila ¢ 1pd  (UKCHPOBAHHOM pasHOCE;

[IEpEMEILEHUE TIPUEMHHUKA NapaJlJIeIbHO UCTOYHHUKY U BpallleHUe IPUEMHOMN
JIMHUM ¢ PUKCUPOBAHHBIM [IEHTPOM IPHEMHHKA).
TeopeTnueckasi U NPAKTUHYECKAS] 3HAYUMOCTD Pe3yJbTaTOB

Co31aHHOE MPOTrPaMMHO-AITOPUTMUYECKOE O00ECIeueHne T103BOJISIET
MPOBOAUTh KaK MOKOMIIOHEHTHYIO, TaK U COBMECTHYIO MHBEPCHUIO JAaHHBIX
MHOTOKOMITOHEHTHBIX HECTAallMOHAPHBIX 30HAMPOBAHUNA. YUeT pa3HOU
YyBCTBUTEJIBHOCTH MAarHUTHBIX u 3JIEKTPUYECKUX KOMIIOHEHT
9JIEKTPOMArHUTHOTO TOJS K TMpolleccaM BbI3BAHHOM TMOJSIpU3aLUU U
COBMECTHasl WHBEpCUS SBILIIOTCS 3()(QEKTUBHBIM WHCTPYMEHTOM  JUIS
MOBBILLIEHUSI KayecTBa OIpPENEICHHUs] MapaMETpOB Cpedbl IO JaHHBIM
HMITYJIbCHOH 3JIEKTPOPa3BEIKH.

YucneHHo YCTaHOBJICHHAs YYBCTBUTEJIbHOCTD NEPEXOAHBIX
XapakTepUCTUK K 3((deKTy BbI3BAHHON TMONSpHU3aAlMKA B 3aBHCUMOCTH OT
FEOMETPUYECKHUX I1apaMEeTPOB 30HAUPYIOUIEH CUCTEMBI IO3BOJSET CY3UTh
00JacTh SKBUBAJICHTHBIX pEIICHUH 00paTHOW 3a7adu, YTO, B CBOIO OUYEpElb,
MOBBIIIAET KAYECTBO ONPEAEICHUS IAPaMETPOB I'€ONIEKTPUUECKON MOJIEIIH.



JlokazaHHOE ¢  WCHONB30BAaHMEM  YHCICHHOTO  MOJEIMPOBAHMS
CyIIECTBOBAHME ONTHMAIbHOM TIadbBAHMYECKONM M3MEPHUTENBHOM CHCTEMBI
MIO3BOJISIET peumTh 3agauy MIPOCTPAaHCTBEHHOTO pasneneHus
MOJIAPU3ALMOHHON M 3JEKTPOAMHAMMUYECKON COCTaBIISIOIIEH H3MEPSEMOro
CUTHaIa.

[pennoxkeHHbIE ONTHMU3HPOBAHHBIE TaIbBAHMYECKUE 30HIUPYIOIINE
CUCTEMBI JIal0T BO3MOXKHOCTb MOJy4aTh Ooyiee WH(OPMATHUBHBIA IOJIEBON
MaTepuall, YTO IPUBOAUT K HOBBIIIEHHIO d(PPEKTUBHOCTH HECTalMOHAPHBIX
AIIEKTPOMAarHUTHBIX U3MEPEHUH B TOJIIPU3YIOLIUXCS Cpeiax.

Pa3paboranHple cHOCOOBI IMOWMCKAa ONTHMalbHOW  KOH(pHUTypanuu
30HIUpYIOMIEH  CHCTEMBI W YCTaHOBIEHHAas  OCOOEHHOCTh  TOJIA
raJbBaHMYECKOTO  HMCTOYHMKA  (CYIIECTBOBAaHME  TpaHHNBl  paszena
3HAKOIIEPEMEHHBIX 1 3HAKONIOCTOSIHHBIX CUTHAJIOB, B TOUKaX KOTOPOH CHUTHAII
MOJIBEP’)KEH MUHUManbHOMY BiusiHUIO BIT) ncrons3yrorcst nmpu BEIOIHEHUN
SKCIIEPUMEHTAIBHBIX  HCCIEAOBAHUM  HA  TEppUTOpUH  AJTaiicKoro
re0AMHAMHUYECKOr0 MOJUTOHA OTPsiioM HazeMHoM reosnextpuku MHIT CO
PAH ¢ 2009 roza.

AnpobGauus padoThl

OCHOBHBIE TIOJIOKEHUSI U PE3yJIbTaThl JOKIAbIBAIICE, 00CYKIAINCh U
Obutn  omoOpeHbl crmenuanucTaMm Ha V. MeXIyHapogHOH  Hay4HO-
MIPAaKTHYECKOH Teoyoro-reopu3nyeckoil KOH(EpeHINN-KOHKYPCE MOJIOABIX
yueHslx u cnenuanuctoB «leopmszuka — 2005» (Cankr-IletepOypr, 2005),
VII VYpambckoll  MOJOICKHONW  HAYYHOH  mIKoNe 1O  reodusuke
(Exarepunbypr, 2006), MexayHapomHOM HaydHOM KoOHrpecce «l'eo-
Cubupp-2006» (HoBocubupck, 2006), Bcepoccuiickoii KoH(pepeHIHN
aCIMPaHTOB U CTYJEHTOB [0 IPUOPUTETHOMY HaImpaBieHUI0 «PanroHansHOe
npupozgonoas3oanne» (Spocnasns, 2006), 111 Cubupckoit MeXayHapOIHON
KOH(pEepEHIMHA MOJIOABIX YUCHBIX 1Mo Haykam o 3emie (HoBocubupck, 2006),
HayuHoli koH(epeHUIMH A CTYAEHTOB, acClIHUPaHTOB, MarucCTPaHTOB H
MoJIoABIX yueHbIX « TpodumykoBckue urenus - 2006» (HoBocubupck, 2006),
VIII VYpanbckoit MosopexHoW HayuHOH mkoie 1o reodusuke (Ilepms,
2007), Mexnaynapogaom HaydyHOM KoHrpecce «I['eo-Cubupp-2007»
(HoBocubupck, 2007), IX VYpambCkoil MONOAEKHONH HAYYHOH IIKOJE IO
reodusuke (Exarepuntypr, 2008), IV MexnyHapoIHOM Hay4HOM KOHIpecce
«I'e0-Cubupps-2008» (HoBocubupck, 2008), Hayunoit xkoudepeHIMN
MOJIOABIX YYEHBIX, ACHHPAHTOB, CTYyAEHTOB «TpoUMyKOBCKHE YTCHUS»
(HoBocubmpck, 2008), 19-om MexayHapOAHOM CHMIIO3UyME IO BOIPOCAM
nccienoBanuss 3emuid diekTpoMarHuTHeIME MeTogamu (Ilexun, 2008), X
VYpanbckoll MONOACKHONH HaydHOW Imkoie 1o reodusuke ([lepms, 2009),
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MexayHnapomgaoMm HaydHOM KoHTpecce «I eo-Cudbnupn-2009» (HoBocubupcek -
2009).

PesynpraTel uccnenoBanuii omyonukoBansl B 14 pabGorax: 1 craTes B
BeIyIIeM Hay9HOM peleH3upyeMoM xypHaie mo nepeunto BAK «['eomorus
u reodusukay (17 c.), 11 — B mMarepuanax MeXAYHAPOAHBIX M POCCHHCKUX
KoH(pepeHIHH, 2 — B Te3nucax MEXYHAPOAHBIX U POCCHUCKUX KOH(PEPEHIIUH.
BaaropapuocTu

PaGora Bbmonnena B JlaGopatopuu reodnekTpuku MHcTuTyTa
HedrerazoBoit reonmornm u reodpmsuku CO PAH. Asrop BeIpaxaer
WCKPEHHIOI0  TPU3HATENIFHOCTh  BCEM  COTpyIHHMKaM  Jlaboparopun
ANIEKTPOMArHUTHEIX noJei u JlabopaTopuu reosnextpuku MHIT CO PAH 3a
BCECTOPOHHIOIO TOJJIEPXKKY Ha BCeX JdTamax paboTel W CO37aHHe
JI0OpOsKeNaTeIbHOW aTMOC(EPHI.

Bo Bpemsi paOoTel aBTOPOM IIOJNyYEHBI IOJIE3HBIC COBETHI, LICHHBIE
3aMEuYaHMs M IOMOILIb OT CIEHUAINCTOB B O0JAaCTH HMITyJIbCHON
3JIeKTpOpa3BeKH  JA.I.-M.H., 1podeccopa H.O.KoxkeBHukOBa, I.T.H.
B.C. MorunaroBa, a.r.-m.H. [.M. Mopo3oBoii. Aptop OnarogapeH 3a
00CYyXKICHHE U H00pOXKeIaTeabHy0 KpuTuKy K.T.H. E.B. bankoBy, k.¢b.-M.H.,
nouenty B.H. I'munckux, k.1.H. E.B.IlaBnoBy, k.r.-m.H. M.A. [laBnoBo#,
k.T.H. A.}O. Co6oneBy, B.C. Urnarory , B.B. [Toramnosy.

Ocobast GmaromapHocTh K.I.-M.H. B.B. OneHueHKo 3a pepakTHpoBaHHE
JMCCEPTALH.

ABTOp TakXKe MpU3HATENEH 3a Y4acTHE B MOATOTOBKE IHCCEPTALNH
n.tH., mpodeccopy H.H Arronory, n.r.H. W.H.Enpnory, k.T.H.
A K. Manwreiiny, k.17.1. I.H. Hecrepogoii, k.r.-m.H. H.H. HeBenposoit, a.¢.-
M.H. B.A.Yesepze, F0.A. Manmireiiny.

Heo6xomnmo otmeruts momomis coTtpyaauka HIIT TA  «Jlya»
A.E. TI110THHMKOBa IPH BBIIIOJIHEHUU 3KCIIEPUMEHTAIBHOW YacTH paboThI.

ABTOp TnyOOKO mpu3HareneH akaaemuky PAH M.U. Onoy 3a
BHHMAaTEJIbHOE OTHOILIEHUE K BOMPOCAM U MpoliieMaM aBTopa, 0e3 KOTOporo
MIOJIrOTOBKA ANCCEPTAIMU Obl1a ObI 3aTPyTHUTEbHA.

ABTOp BBIpaXkaeT TIIyOOKYIO 0JIarolapHOCTb HAyYHOMY PYKOBOJMUTEIIO,
KaHAWAATy TEXHWYECKMX HayK, gouneHTy E.}O. AHTOHOBY 3a mHOCTOsIHHOE
BHUMaHHE, BCECTOPOHHIOIO IOJIEPKKY, MHOTOYHCICHHBIE OOCYXACHHUS WU
LICHHBIE PEKOMEHAIINH.

ABtop Omaromapen B.U. CamoiinoBoii 3a  KOHCYJBTAllMH U
METOIUYECKHE PEKOMEHIAIIMH 10 BOIIPOCAM MOJTOTOBKH JUCCEPTALHH.



O0beM 1 cTpyKTYpa padoThl

Juccepramyss COCTOMT W3 BBEAEHHMS, TPeX IVIAB W 3aKIIOYEHHS,
cogepxkut 110 crpanui Tekcra, 30 pucyHkoB u 18 tabnuu. bubnuorpadus
COIEPKHUT 96 HaUMEHOBaHHE.

COAEPKAHHUE PABOTbI

I'nasa 1. COBPEMEHHBIE ITIOJXO/1bI 1P NHTEPIIPETALIUN
JAHHBIX UMITYJIbCHbBIX 3JIEKTPOMATHUTHbBIX
30HIUPOBAHUI

WmnynecHast MHAYKTHBHAS 3J€KTpopa3Be/ika ¢ Hadana XX BeKa MPOYHO
3aHsJIa CBOE MECTO KaK IpH Teo(H3NYEeCKHX HCCIEAOBAHUSIX CTPOCHHS
3emnn, Tak M TIpH TIONCKaxX M pa3BEAKE TMOJE3HBIX HCKOMAEMBIX.
Teoperndyeckne OCHOBBI 3TOTO HAMpABICHHUS TEO(U3UKH W3JIOKCHBI B
kinaccuyeckux padorax JIJI. Bambsaa, A.H. Tuxonosa, C.M. llleitnmaHa,
10.B. SIky6oBckoro, G.V.Keller, J.R. Wait u Jpyrux poCCHHCKHX U
3apyOeXHBIX YYEHBIX. bonbIIoil BKiIag B pa3sBUTHE METOJa BHECIH
I'.A. Ucaes, ®.M. KameHerkui, A.A Kaydman, I'.M. Mopo3oga,
B.U. Pabunosuu, B.A.Cumopos, B.B. Tukmaes, L. Buselli, T. Lee,
K. Vozoff, P. Weidelt u muorue npyrue. IlepBble aBTOMAaTH3MpPOBaHHBIC
HHTEPIIPETALMOHHBIE CUCTEMBI paspaboranu I0.A. lamesckuii,
W.H. Enpuos, B.C. Morunaros, JI.A. Tabaposckuii, I'.M. Tpurybosuy,
M.U. BOnos, C.H.Stoyer u ap.

TeopeTndeckyio OCHOBY METOJa COCTaBIAIOT MpsSMbIE 3aJaddl I
MHTEPIIPETAMOHHBIX ~ MOAENEH, Cpean KOTOpBIX Hamboyiee  4acTo
IpUMEHseMas TpPU HHTEPHPETAMH JIICKTPOMAarHUTHBIX TAaHHBIX — 3TO
MOJENb OJHOMEPHON TOPU30HTAILHO-CIOUCTON H30TPOIHOM cpenbl. OMHAKO
[0 Mepe pa3BUTUS DSKCIEPHUMEHTAIbHONH 0a3bl U COBEPILICHCTBOBAHMSA
anmapatypsl B 60-70-e ronsl XX BeKa HCCIIEJOBATENN CTaIH PETUCTPHPOBATH
JaHHBIE, HE TMOJIAIOIINEeCS HHTEPIpETalMd B paMKax TaKoil Mopjenn
(B.A. Cupnopos, A.J. Cxypuxun, H.F. Morrison, R.K. Spies u np.). Oqaum
U3 BO3MOXHBIX OOBSICHEHHH BO3ZHMKHOBEHHSI aHOMAJBHBIX MEPEXOJHBIX
MIPOLIECCOB MOJKET OBITH TO, YTO B CHTHAJIE COJEPXKHUTCS COCTABILIONIAs,
oOyciioBIICHHAs BBI3BAHHOH Touisipu3anyiell TopHbIX mopoj. CeromHs naes
pmustanss BII Ha peructpupyemsrii curaan 3C  sBIseTCSs JOCTaTOYHO
pa3paboTaHHOH U MPUHUMAETCS OOJBITMHCTBOM crieruanuctoB (B.B. Arees,
B.U. I'eanagumank, B.IL I'ybarenxo, B.A.Komapos, B.B. Kopmmsies,
B.C. CeroB, C.M. llleitnmann, D.J. Madden, T.R. Marshall, T. Lee,
W.H. Pelton u mp.).



Tem He MeHee IO HACTOSIIETO BPEMEHH BCE €IIe OCTACTCS MHOTO
BOIIPOCOB O TMPUPOAE AaHOMAIBHBIX OTKIMKOB TIIPH HECTALMOHAPHBIX
AIIEKTPOMArHUTHBIX 30HUPOBAHUAX. DTO OOYCIOBIMBAET HEOOXOIUMOCTh
JaTbHEHIIEro COBEPIICHCTBOBAHUS TEOPUN HECTAIIMOHAPHBIX 30HIUPOBAHUN
kak B obmactu MHoromepuoro wmoxenuposanus  (I1.C. MapTeimko,
A H. Parymusk, FO.I'. Conoreitunk, I'.M. Tpuryboruu, O.A. Xauaii,
O.I1. Ulypuna, K.-M. Strack, K. Spitzer, M.S. Zhdanov u np), Tak u yuéra
BHYTPCHHETO CIIO)KHOTO CTPOCHHUS TOPU3OHTAILHO-CIOUCTBIX Cpel —
aHW30TPONUK, MATHUTHOW BS3KOCTM W  BBI3BAHHOW  IIOJAPH3AINA
(E.1O. AnronoB, H.O. KoxepnukoB, B.}O. 3amopoxnas; M. Descloitres u
np.). OmHAKO TakWe MOAXOJBI YCIOXKHSIOT OCHOBHYIO MPOOJIEMY, CTOSIIYIO
mepen reou3MKaMH, — pemieHre OOpaTHOW 3amadd, TaK KaK BO3PacTacT
KOJIMYECTBO OIpPeNesIeMBIX TTapaMeTPOB.

Ha coBpemMeHHOM OJTame pPa3BUTUSL TEOJIEKTPUKA  OCHOBHBIMHU
criocobamu TTOBBIMICHUS KauecTBa HHTepIpeTauu JAHHBIX
9JIEKTPOMATHUTHBIX U3MEPEHHM SBJISTFOTCS:

®  CHW)KCHUE MMOTPEUTHOCTEH HAOIFOICHHIA;

®  UCIIOJIb30BaHKE alpHOPHOIl reosioro-reousnyeckoil nHdopmanuy;

® KOMIUIGKCHPOBAaHWE JAHHBIX 3JCKTPOPA3BENOYHBIX U JPYTUX

METOJIOB;

e pa3BUTHE TCOpPHH (MHOTOMEPHOE YUCICHHOE MOJICIHPOBAHNUE, HOBAS

mapaMeTpU3aIys 1 T.1.);

e KOH(QUTYPHUPOBAHHE U3MEPUTEIHHBIX CHCTEM.

D¢ dexTUBHBIME CrIOCO0AMH  SIBIISIIOTCS  KOMILICKCUPOBAHUE JIAHHBIX
reo()U3NIeCKUX METOIOB M HCIOJIb30BaHHE anmpuopHoi uHpopMmarmu. He
MEHEe BaKHa COBMECTHAs WMHBEPCHS JAaHHBIX MHOTOKOMIIOHEHTHBIX
HECTAIMOHAPHBIX 30HAUPOBAHUIA, YUUTHIBAIOIIAS PA3HYIO YYBCTBUTCIBHOCTD
WHAYKIUOHHBIX ¥ TaJIbBAHUYECCKUX H3MECPUTCIBHBIX CHUCTEM K 3I(PQeKTam
BBI3BAHHOMH MOJIAPHU3AIINH.

Hdpyrum  cmocoO0oM  sBISETCS BBIOOP ONTHMANBHOW TEOMETPUH
HU3MEPUTETbHON CUCTEMBI (B.M. )KannanvHos, ILYO. Jlereiino,
M.M. Margnens6aym, H.W. Perxmunckwii, 1. Caglar, P.S. Routh, J. Xiang u
Ip.). DTH HWCCIeOBaHUS HAIMPaBIICHBI JINOO Ha BBIACIICHHE COCTABIIAIOIICH
MEPEeXOqHON  XapaKTePUCTHKH,  OOYCIOBIECHHOH  IOJSAPU3YIOUIMMHUCS
obwpexTamu, MO0, HaoO6opoT, Ha monasneHue BiusHUA BIL. [Ipu ycmoBum
CYILIECTBOBaHHUS aJeKBAaTHOM MEeTpOPU3NIECKOW MOJIENH, MATh MapaMeTpOB,
OTIpEICTSIIOIINX PelIcHne TpsMoi 3amauu ( p,77,7,c,h), maroT OorbIie

BO3MOXKHOCTEH [UIS TEOJOTWYECKON HMHTepIpeTanu, 49eM 1Ba (p,h).
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HccnenoBanus, HampaBiIeHHbIE HA 00Jiee TOYHOE OMPENENICHNE TapaMeTpOB
HOJIAPU3YIOIIEHCST T€0dIEKTPUUECKOH MOJENIH IyTeM KOH(UIypHpOBaHHS
U3MEPHUTENBHON CUCTEMBI, MO3BOJIIT HE TOJBKO TOBBICUTh KadeCTBO
uHBepcun JaHHBIX 3C, HO W YBEIMYHTh OOIIYI0 HH(POPMATHBHOCTH
UMITYJICHOH 3JIEKTPOPa3BEAKH.

I'1aBa 2. COBMECTHASI MTHBEPCHSI JJAHHBIX
HECTAIIMOHAPHBIX SJIEKTPOMATHATHBIX
30HIUPOBAHH C YYETOM YYBCTBUTEJIBHOCTH
NHIYKIMOHHBIX U TAJIbBAHUYECKHNX
N3MEPEHUM K BBI3BAHHOM MOJISIPU3ALINU

Ha ocHOBe porpaMMHO-aITOPUTMHYECKOTO aIapaTa, pa3padoTaHHOTO

B HHIT CO PAH (JI.A.Tabaposckmif, B.II. Coxonos, M.U. Omos,

E.IO. AnTtoHoB, 1975, 1982, 1996) coznana nporpamma <Line TEMIP_JI>,

KOTOpaﬂ IIO3BOJIACT I/IMI/ITI/IpOBaTb CTAHOBJICHUC Ka)KI[Oﬁ nu3 I/I3M€p${eMI:-IX

KOMIIOHEHT (peuIaTh MpsMyIo 3ajady) U MPOBOIUTH KaK MOKOMIIOHEHTHYIO,

TakK nu COBMeCTHyIO I/IHBepCI/IIO JAaHHBIX MHOTOKOMITIOHCHTHBIX

HeCTaHI/IOHapHLIX 30H):[I/IpOBaHI/II7[ JJIA HOJ'ISIpI/I3y}OIIII/IXC$I FOpHBOHTaﬂBHO—

CJIOMCTBIX I'€OJIOTUYCCKUX CPEI.

I[J'IH yqéTa npouecca BBISBaHHOfI HOJ‘IS[pI/I3aIII/II/I B pemeHHe
3JI€KTp0I[PIHaMH‘IeCKOI71 FapMOHH‘IGCKOﬁ 3aJa4ud BBOAUTCA KOMIIIICKCHAs

GbyHKIUS p(a)), KOTOpO! OINHUCHIBAETCSI YacTOTHAs IJUCHEPCHUS YIEIBHOTO

compoTHBIEHUS. 13 MHOKeCTBa M3BECTHBIX Ha ceroqHs cootHomenui (Dias,
2000) Hambomnee TPUMEHSEMBIM IUII STOTO, a TAKXKe YAOBJIECTBOPSIOIINM
OOJIBIIMHCTBY ~ OKCIIEPUMEHTAIBHBIX  JWCIEPCHOHHBIX  3aBUCHMOCTEH,
spisiercst  gopmyna  Cole-Cole.  JInsi  KOMILIEKCHOTO  YJEIBHOTO
conporusienus (Pelton, 1978):

1

)= l-n11l-——
p( ) o 7 1+(ia)r)c

ra¢ HMHIACKCHI 0 m o0 HCHONB30BAHEI JUJIsL 0003HaUYEeHUS YACIBHOTO
COIIPOTUBJIEHUA WUJIN IIPOBOAUMOCTH, COOTBETCTBEHHO, HAa ITOCTOAHHOM TOKE

U TOpeAenbHO BBICOKMX — YacToTax, nzu —  CTalMOHapHas
Po
HOJSIPU3YeMOCTb, 7 — BpEeMs peNlaKCalli, ¢ — TapaMeTp 4YacTOTHOU
3aBHCHUMOCTH.
C nomonrpro Ha3BaHHOH mporpammsel <Line TEMIP JI>, uccnenoBana
YyBCTBUTEIBHOCTh KOMIOHEHT HECTAllMOHAPHOIO AJIEKTPOMATHUTHOIO IOJIS
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K M3MEHEHHUIO IapaMeTpoB Noysipu3andd. [Ipy YHCIEHHOM JKCIIEPHMEHTE
UCIIOJIBb30BAINCH HapaMmeTpsbl XapaKTepHbIe TSt CHCTEMBI
MHOTOKOMIIOHEHTHBIX HECTallMOHapHBIX 30HAuWpoBaHmid LOTEM (Strack,
1992): pasnoc (3000 M), cTouHUK B BHAe 3a3zemsieHHON nuHUH (2000 M),
npueMHuKH — aBe auHEM (200 M) M HHIYKIHOHHEIE Hardukd (2500 M%),

KOTOPBIC DPETUCTPUPYIOT KOMIOHCHTBI JJICKTPHUYCCKOI'O IOJIA (Ex,Ey) u

TIOJIHBII BEKTOP MPOU3BOIHBIX MATHUTHOW MHAYKLIMU (Bx s By ,B, ) .
Pe3ynpraTamMu CpaBHUTEIHHOTO aHATN3a M YUCIEHHOTO MOJICINPOBAHIS

NEPEXOJHBIX XapPAKTCPUCTUK [JId PA3HbIX TUIIOB Moueneﬁ (pl <P, <pPs,

PL<P>P,  P>P<p, P >pP,>p;) TOKA3aHO, 4YTO  IIpH
raTbBaHMYECKOM BO30YKICHUN CPEAbl YyBCTBUTEIBHOCTh WHAYKIIMOHHBIX U
JNIEKTPUYECKUX KOMIOHEHT K mapamerpam nomsipuzaun  Cole-Cole
pasiMyHa: JJICKTPUYECKUE KOMIOHEHTbl E ,E  NOABEpXKEHbI GONbLIOMY

BIusiHUIO mporieccoB  BII  Ha mo3mgHMX BpeMeHax (OTHOCHUTEIFHOE
OTKJIOHEeHWe MoxeT pocturaTh 100% u Gosblle), a MAarHUTHBIS B.B,B. —

c1ab0 YyBCTBUTENBHBl K IOJISIPU3YIONIMMCS cpefaM  (OTHOCHTEIBbHOE
OTKJIOHEHHWE B TMOIABISIONIEM OOJBIIMHCTBE WCCICIOBAaHHBIX CIIydacB
ocTaeTcs B Ipelernax IMOTPEelIHOCTH M3MEpeHus). DTOT (akT HEHPEeMEHHO
JIOJDKEH YUHTBIBATBHCS B COBMECTHOMI HHBEPCUH JaHHBIX
MHOTOKOMIIOHEHTHBIX ~ HECTallMOHAPHBIX 30HIUPOBAHUN, UYTO JOJIKHO
NPUBECTM K  YIYYIICHUIO KadecTBa  MHTEpPIpETalud  U3MEpPEHUi,
OCJIOKHEHHBIX nIpucyTcTBUEM BII.

Pemenne oOpatHOM 3amaun  (COBMeCTHash MHBEPCHS) HaXOAUTCS
METOJIOM HEJIIMHEHHOH MHMHUMM3aMKH (MOAM(UIMPOBAHHBIM METOJIOM
Henpepa-Muna) QyHKIMOHaNa CpeaHEro 3HA4YeHUS! CpPEAHEKBaJpaTHYHbBIX
OTKJIOHEHUH SKCHEPUMEHTANBHBIX U MOJEIBHBIX JaHHBIX:

Q(P’t):ﬁi Nl—li S ), (B)

1/2

2
=l =l 5/ (ti)fj (t,.)
3necs P — BeKTOp M3 MPOCTPAHCTBA MOJEIBHBIX ITApaMeTPOB (B HAlleM
cayyae P = (p,h,n,r,c)), M - 4HCIO HCHOIB3YEMBIX B COBMECTHOM

WHBEPCHU KOMIIOHEHT 3JIEKTPOMAarHUTHOTO IIOJIS, {t,., i=1.,N } - BpeMeHa

M3MEPEHHS [IEPEXO/IHON XapaKTePHCTHKH, f; 7 (t) - JKCIIEPHMCHTAIIbHBIE
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JaHHbIC, fja(P,t) - pacu€THBI MOJIENBHBIA CHTHAJ, O - OTHOCHUTEIbHAS

ommoOKka wW3MepeHuid. MUHUMU3AIUS ~ BBIMIOJNHACTCS  KOPPEKTHPOBKOM
mapameTpoB Mmoxenu P . Bribop HauanmpHOro mnpuOmmkeHuns Habopa
napameTrpo P =P, ocymecTBisfercs Ha OCHOBE HMEIOMIECHCA TI'€O0J0ro-
reo(u3nIecKoil nHpOpPMAIIHH.

IIpexne yeM MCIOIb30BaTh COBMECTHYIO MHBEPCHIO ObUIA ITOKa3aHa ee
3¢ PEKTUBHOCTh HAa CHHTETHYECKHUX HaHHBIX. JIns 3Toro OblIa mpoBelcHA
UHBEpCHsA JUI1 Habopa CTapTOBBIX Mojeliell (OTKJIOHEHUS OT HCTHHHBIX
3HAYEHHUH TE0NIEKTPUUECKHX MapaMeTpoB 10 25%) ¢ MPUBICUCHUEM Kax 10U
W3 KOMIOHEHT 1O OTJAeNBbHOCTH B ; B ; B., UpH HCHOIb30BAaHMM Tap

y? Tz
B.,B,; B.,B.;B,,B, u Bcex KOMIOHeHT B B ,B. . Oumbku pesynbratoB
nozxbopa MpojioJAbHOM NPOBOAUMOCTH S, =0k, Ul KaXJI0ro M3 cilydyaeB
MHBEPCHU MpeICTaBICHB! B IpadMueckoM BHUAE HA puC. 1.

SO0 o R p

] } -
:.-1:.1.‘. ; i E'\I-—Ia..:
-] F - H
§ g ‘1 g 310
cgasil=le & | = =l % | B &
g | i 1::f!.;l"-- é i' . .
2™t 2| 2.8 48 || HYE E B,
shslfB) BB = & B2 118 2% |° 5,
el B d [Tl 2] siv 240, B
22wl les 2 [ o "Ea B A | {@ats Y E e
L DT o = R P P
a gilE 15 =sg= i B ﬁk :"I : ] L]

38 sflz |1 fadfe gmalvEL B3 5P Reify ¢yl
Q e : , : : B oz ..E'I DEI:I- e Bl = I I-
g BB . - 3 3

BT BOMTCHBAIT - o CTag snammieT

Puc. 1. V3meHenue kadecTBa 1o00pa NpOI0JIBHON IIPOBOAUMOCTH
IIPY YBEIMYECHUH KOJIMYECTBA UCIIOIb3YEMbIX KOMIIOHEHT B COBMECTHON UHBEPCUH.
CneBa — ommbka noxdopa poaoIbHOMH NPOBOJUMOCTH OTHOCUTENIBHO HCTUHHOM
JUIS IEPBOTO CJI0S, CIIPaBa — JUIS TPETHETO.

W3 pucyHka BHIOHO, YTO KadeCTBO NOAOOpa MapaMeTpoB MOAEIH
MOBBIIIAETC € YBEIMYEHHMEM KOJIMYECTBA MCIIOJIB3YEMBIX KOMIIOHEHT
IIPOU3BOIHBIX MArHUTHON MHIYKIIMU B COBMECTHOW MHBEPCHUH.

Vcxons W3 BBIICH3IOKEHHOTO, pa3pabOTaH MOATAIHBI AJITOPUTM
COBMECTHOM UHBEPCUHU:
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e ciabas YYyBCTBUTEJIBHOCTH BEKTOpa IIPOU3BOIHBIX MarHUTHOU
WHAYKOUHW K T[OJAPU3YIOIIUMCA Cpe€aaM TIO3BOJIAET BOCCTaHABJIMBATh
COINPOTHUBJICHHUA P; XU MOIHOCTH h,. HCCIeAyeMOro pa3pesa,

® BBICOKas YYBCTBHUTEIBHOCTH  JJICKTPHUUYECKHX  KOMIIOHEHT K
MOJISIPU3allMK  MCHoNb3yeTcst Juis nojgodopa mapamerpoB Cole-Cole, rae B
KauyeCTBE CTapTOBOTO IPHOJMKEHUS HCIIONB3YeTCs HENOJpH3yoLIascs
MOJIENb, BOCCTAaHOBJICHHAs! B PE3yJbTaTe COBMECTHOW MHBEPCHH KOMIIOHEHT
MIOJIHOTO BEKTOPa IPOM3BOIHBIX MATHUTHON MHITYKIHH.

Ha cuHTeTHYECKMX M OKCIEPUMEHTAJbHBIX JAAHHBIX IIOKa3aHO, YTO
NPEIUIOKEHHBI IO3TAalHBI alrOpUTM HMHBEPCHH M €ro IporpaMMHas
peammzanus <Line TEMIP JI> sBnsercs 3(eKTHBHBIM HHCTPYMEHTOM
MOBBILICHUSI  JIOCTOBEPHOCTH  TEODJIEKTPHUYECKUX  pa3pe3oB  IpH
HECTallMOHAPHBIX 30HMPOBAHHUSX TOJISIPU3YIOLIUXCS CPEI.

Inasa 3. PA3JIEJIEHUE WHIYKIIMOHHOM U
MOJIAPU3ALIMOHHOM YACTHU CUTHAJIA
HECTAHUOHAPHBIX JIEKTPOMATHUTHBIX
30HJIAPOBAHUI C T'AJIbBAHUYECKHUM
WUCTOYHUKOM ITYTEM BbIBOPA OITUMAJBHOM
KOH®UT'YPAIIUU CUCTEMBI

Ha ocHoBe mporpaMMHO-aliropuTMU4ECKOro anmnapara, pa3paboTaHHOTO
B UMHIT CO PAH (JI.A.Tabaposckuii, B.II. Coxonos, M.U. Omos,
E.}O. AnToHoB) co3mana mporpamma <Line TEMIP Isolines>, xotopas
TO3BOJIACT paCCUUTHIBATL U30JIMHUU B (bMKCMpOBaHHbIﬁ MOMCECHT Ha [lHeBHOfl
MOBEPXHOCTU MU TIEPEXOAHBIC XaPAKTECPUCTUKU 3aﬂaHHOﬁ KOMITOHCHTbI
SJICKTPOMArHuTHOI'O IOJIA.

I[Ipy unCIEHHOM HCCIENOBAaHMM YYBCTBUTEIBHOCTH IEPEXOJHBIX
XapaKkTepUCTUK K 3((EeKTy BBI3BAHHON MOJIIpHU3alMd B 3aBHCHUMOCTH OT
B3aMMHOTO TOJIOKEHHSI TEHEpaTOpHOIl U MPUEMHOHN JIMHUH HCIOJIBb30BaJIICh
pa3Mmephl ycTanoBkH, xapaktepubie LOTEM (Strack, 1992): 2000 — myuHa

nuraromeii muaun AB, 2500 .1° — >bdexTHBHAS MIOMWAIb TIPHEMHON TIeTIH
(Q), 200 — mmmHA premHON MuHUKA MN, neHTp nunois AB coBmamaer ¢

LEHTPOM KOOPJIUHAT, a MOMEHT HampasieH 1o ocu OX.

UnciieHHOE  MOAENMPOBAHME  IEPEXOMHBIX  XapaKTEPHCTHK  IpH
rajJbBaHMYECKOM BO30YKACHMHM MOJAPHU3YIOIIETOCS  ITOJNYIIPOCTPAHCTBA
MIO3BOJIMJIO YCTAHOBHUTH CIIEIyIOMmNe (aKThl, KOTOPbIE OBUIM ITOATBEP)KICHBI
JUISL Psiia TOPH30HTAIBHO-CIIOUCTBIX MOJIENICH:
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® CUrhHaln SHGKTpH‘ICCKOﬁ KOMITOHCHTHI Ex Ipu rajibBaHHUYCCKOM

BO3OY)KIEHHH Cpeibl MMEeT KaueCTBeHHbIE OTIMYMSA JUI1  PasHBIX
a3MMYTalbHBIX YIJIOB: CYHIECTBYIOT MOJIOKEHHs MpueMHuKa (puc. 26, CuHss
00acTp), TJie CUrHaj UMEeT 3HaKOIepeMEeHHOe 3aTyxaHue (puc. 2a, CUHSsS
KpHBasi), YIJIOBbIE CEKTOpa, IJIe CUIHAJI MMEeT MOHOTOHHYIO (hopmy (puc. 2,
KpacHasi 00JacTh) M CEKTOpa C OCIAONCHHOW YyBCTBHTENbHOCTBIO K BII
(puc. 2, monoxeHUe NPHEMHUKA BOJIHM3U rPaHuLbl | U 3eNeHass KpuBas);

® CcurHajel KOMIOHeHT E, u B ,B ,B., He HMCIOT Ka4eCTBCHHbIX

N3MEHEHHUH MEPEXOAHBIX XapaKTePUCTHK Ul Pa3HbIX a3MMYTaJIbHBIX YIJIOB!
OT TIOJIOXKEHUS IPUEMHHKA 3aBHCUT YPOBEHb curHana. CTOMT OTMETHTh, YTO
JUIS TIOJTyYSHUS] MAaKCUMAaJIbHO BO3MOKHOM aMIUTUTY bl CUTHAJIa HEOOXOANMO
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Puc. 2. Biansinue a3uMyTaabHOTO yIila @@ Ha MOAGNIHUPYEMbIi curHan E, .
a — CHHTETHYECKHME CHI'HAJIbI KOMIIOHEHTHI E ;

6 — KapTa U30JIMHUI OIS HAa QUKCHPOBAHHOW BPEMEHHOM 3aepIKKe.
Monens nossipusyromerocs nosxynpocrpaicrsa: p =800m-m, 1 =0.05, 7=0.0lc,

¢=0.5.YcranoBka: AB =2000xm, MN =200.m .

3HAUNMBIM SBIISETCS TOT (PaKT, 4TO NMPH M3MEPEHHSX NapauIeIbHON
raJlbBaHUYECKOMN YCTaHOBKOM CYyILLECTBYET rpaHuLa pazzena
3HAKOINIEPEMEHHBIX ¥ MOHOTOHHBIX CHUTHaIOB [, KOTOpas NMpOXOIUT dYepe3
TOYKH TPOCTPAHCTBA, TIJI€ BJIMSHUE BBI3BAHHOW NOJSPH3ALMH OCIA0JICHO.
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HecomHeHHO, OTMEUYEHHBIH (AKT MOJKEH HCIOIB30BATHCS MPH PELICHUU
3aJ[a4y pa3eNCHus! IPOIIECCOB MOJISIPU3AIIMU U CTAHOBJICHHS.
AHanuTnyeckoe o0ocHOBaHHE CYyIIIECTBOBaHHSA OINTUMAaIBLHOM
30HIUPYIOLICH CUCTEMbl MOXKHO MPOBECTH Ha MPUMEpE MOJSIPH3YIOIIETrocs
MOJIyNIPOCTPAaHCTBAa. HHU3KOUACTOTHOE pa3jOXKCHUE MJIsi MHHMOH YacTH

BEIPAKCHUS E (») mo3Bossier MTOJTyYHUTh BBIpKEHUE

(3 cos’ p— 1) cosy +3sin@cos@siny , KOTOpOe OIpenensieT 3aBUCHMOCTB

HECTallMOHAPHOTO CHTHAla OT a3UMYTaJbHOTO yIyia ¢ | YyIJa MEXIy
MOMEHTaMH \y HCTOYHHMKA M MpHEMHHKA. [IpUpaBHSIB K HYJIO HOIyYCHHOE

BBIPKEHNE, MOXKHO OINPEENUTh ONTUMAJIbHYI0O KOMOWHALMIO YTJIOB, IPH
kotopoil BiaustHue BII  muHuMansHO. B wactHocTH, JUIL  4acTo
UCIIOJIB3yEMOT0 Ha TpPaKTHKE a3uMyTalbHOTO yria @ =45° mnonyuaem
v =-18,4°.

[TpoBeneHHbIE YHCICHHBIE W TEOPETUYECKUE HCCIENOBaHHUA JaloT
OCHOBaHME Ul pa3paboTKH Crioco0OB KOH(HUIYPHPOBAHUS M3MEPUTEIBHON
YCTQHOBKHM, KOTOpBIC MO3BOJITIOT MHHHUMH3HMPOBATh IOJISIPU3AIIMOHHYIO
COCTAaBJISIFOLIYIO M3MEPSEMOT0 CUTHAJIA.

Cnocod 1. M3MeHeHne a3uMyTanbHOTO yIiia MpH (PMKCHPOBAHHOM pa3HOCE.
Cnocod 2. [Tepememenre MprueMHOI TMHIH NapauIeIbHO HCTOYHUKY
Cnoco6 3. M3menenue yrina \y npu (PUKCUPOBAHHOM TIOJIOKEHUH IPUEMHHUKA

[ToneBbIM 3KCIIEpUMEHTOM MOATBEpXkIeHa 3(deKTHBHOCTH crocoba 1
TIOUCKA TIOJIOKEHMSI IPUEMHOM JINHUM JUIS PETUCTPALMK CUTHANa, HaMEHee
uckaxenHoro adexkrom BII, u onpeneneHsl onTUMalbHbIE KOHPUTYpALA
U3MEPUTENBHON  CHUCTEMBI, OTKIMKM B  KOTOPBIX HPUTOXHBI  JUIS
HMHTEpIIpETallUd B pPaMKax HEMNOJIPU3YIOLICHCS MNpOBOJALICH MOJECIH.
W3mepennsi TpOBOAMIINCH B pasHbIX TEOJOTMYECKUX YCIOBHUSX, YTO
MOATBEPAKAACT BAXKHBIM BBIBOJ, CHEIAHHBIA HAa OCHOBE YHCIIEHHOI'O
MOJICTIMPOBAHHMS: pa3eiIeHHe DJIEKTPOANHAMUYECKOW M TIOJIIPU3AL[MOHHON
YaCTH HECTAllMOHAPHOTO CHIHAJIA BO3MOXKHO ITyTEM BHIOOpa ONTHUMAJIBHOU
MN3MEPUTEINBHON CUCTEMBI.

3AK/IIOYEHUE

[TpoBeneHHbIC YNCICHHBIE HWCCIEIOBAHUS 3JIEKTPOMATHUTHOTO TONS C
LENbI0  Pa3[eNeHus] MPOLECCOB CTAHOBJIEHHS TIOJII W BBI3BAaHHOW
MOJSIPU3aLMM  TOBBIMIAIOT  KAa4eCTBO  WHTEPIPETAlMM  JAHHBIX U
re0JIOTHYECKYI0 HH()OPMATHBHOCTH METOJA 30HIMPOBAHUS CTaHOBICHHEM
TIOJISI, @ PE3YJIbTATHI UIMEIOT PAJ] TPEUMYILECTB.
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PaspaboTannoe MIPOTPaMMHO-aJITOPUTMHIIECKOE obecrieueHne
<Line TEMIP JI>, mo cpaBHEHHIO C H3BECTHBIMH, IO3BOJISIET MPOBOIUTH
COBMECTHYI0 HHBEPCHIO (IBE 3JIEKTPUYECKHE M TPU KOMIIOHEHTHI BEKTOpa
MPOMU3BOAHBIX MAarHWTHOM WHIYKIMHM) JaHHBIX MHOTOKOMIIOHEHTHBIX
HECTAlIMOHAPHBIX SOHHHpOBaHHﬁ C YUYCTOM BBI3BAHHOM nojapusanuvu,
Onmarojgapss ~ KOTOpOW  JIOCTOBEPHOCTh  ONpEACISIEMBbIX  I1apaMeTpoB
re03JIEKTPUYECKOTI0 pa3pe3a CyIECTBEHHO OBBIIIACTCS.

PazpaboTanHas cxema (aJrTOpUTM) COBMECTHOH MHBEPCHUH, B OTJIMYHUE OT
W3BECTHBIX, YYHUTHIBACT Pa3HYI0 UYYBCTBHUTEJbHOCTH TalbBaHHYECKUX W
MarHUTHBIX ~ KOMITOHEHT  3JIEKTPOMAarHUTHOIO TOJNS K  BBI3BAHHOH
MOJISIPU3alliy, KOTopas Oblna JoKa3aHa 4uciIeHHO. Mcronp3oBaHMe Takon
CXEMBI MOBBIMIAET HA/IC)KHOCTh 1 000CHOBAHHOCTH 3aKIIIOUCHUH O CTPOSHUH
TE03JIEKTPUIECKOTO IPOCTPAHCTBA.

YncneHHO ¥ SKCHEPHMEHTAIBHO YCTAHOBJIEHO, YTO BONM3M TPaHUIl
paszena oOnacTeil 3HAKONEPEMEHHBIX M MOHOTOHHBIX CHTHAJIOB BJIMSIHHE
BII Ha orkauk ocjaadneHo. Ha ocHoBe »3TOoro (axra JoKa3aHO
CYIIECTBOBAaHUE ONTUMAJIBHOW KOH(HIYpallMH YCTaHOBKH, IT03BOJISFOLICH
MUHAMH3HPOBATh  IOJISIPU3ALMOHHYIO  COCTABJSIOIIYI0 — CUTHala, U
NPEAJIOKEHBl TpU crocoda II0MCKa TpaHWIl, IIOCTaBJICHBl W PELICHBI
ONTHUMHU3AIMOHHBIE  33Ja4d Uil  MHUHAMH3AaUUM  TIOJIIPU3ALMOHHON
COCTAaBJISFOLIICH M3MEPSIEMOT0o CUTHAIA.

PesynpraTaMm  4HMCIEHHOTO MOJICTIMPOBaHMS W HATYPHBIX
9KCIEPUMEHTOB JIOKAa3aHO, YTO BBIOOP ONTHUMAIBHOW KOH(HTypaIryn
CHCTeMbl HaOMIOJEHUS BEAET K YNPOIIECHWIO PEeIIeHHs oOpaTHOW 3amaudl u
saBisieTcs 3(pPEeKTUBHBIM CIIOCOOOM IOBBIMICHUS! KauyecTBa HHTEPIIPETAIIH
JAHHBIX 30HAUPOBAHMS CTAHOBJICHUEM IIOJIS C TaJIbBAHUYIECKUM HCTOUYHHKOM.
Taxoil moaxof AaeT BO3MOXKHOCTb HE TOJIBKO MOBBICUTH KaYECTBO MHBEPCHU
naHHelXx 3C, HO M YBENMYUTh OOIIyI0 MH(OPMATHBHOCTH HMITYJIHCHOU
AIIEKTPOPA3BEIKH.

HeCOMHeHHO, pa60T1>1, HalpaBJICHHbBIC Ha TIIOBBIIICHUEC KaveCTBA
MHTEPIIPETAllMK HECTALMOHAPHBIX 30HIMPOBAHUN ITOJIIPU3YIONIMXCS Cpell
HYXHO ITpo/I0JoKaTh. Heo0XomMMo pa3BUTHE TPEXMEPHOTO MOJICIIUPOBAHKS B
TOJISIPU3YIOIINXCST CPEAax, C YUYeTOM HAKOIUIEHHOTO OIbITa MCIIOJIb30BAHMS
OIHOMEpHBIX Mojeneid. Eme omHMM TepcleKTHBHBIM — HalpaBiICHUEM
SIBIISIETCS] aBTOMATU3ALMs MHBEPCUH JIEKTPOMATrHUTHBIX N3MEPEHHH B LIEIOM
1 HENOCPEICTBEHHO JIaHHBIX 30HIUPOBAHHS CTAHOBJIEHHEM IIOJIS.

YcTaHoBIEHHOE CBOMCTBO 3EKTPUYECKOI COCTAaBIISIIOIIEH
UIEKTPOMAarHUTHOTO  MOJsI,  BO30Y)XIAEMOTO  3a3eMJICHHOW  JIMHHUEH
(ocnabnenue BimsiHus BIl Ha oTkiIMK BONMM3M TpaHuUl] pasnena oOnacTteid
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3HAKOIIEPEMEHHBIX " MOHOTOHHBIX CHTHAJIOB), TIEPEBOANT
MaJIOUCTIONIb3yEMBIE B HACTOSIIIEE BpPEMs TallbBAHUYECKHE YCTAHOBKH B
paspsn  HauOojee  NEpCIEKTHBHBIX Uil paboTbl B YCIOBHSX
MOJISIPU3YIOIINXCS CPE.

OCHOBHBIE TYBJINKALIU 11O TEME JJUCCEPTALIUN

1. AmnronoB EJO. Croco0bl TNOBBIICHHS KauyecTBa HWHBEPCHH JAaHHBIX
HECTAalMOHAPHBIX JJICKTPOMArHUTHBIX 3oHAmMpoBaHuit [Texcr] / E.}O. Antonos,
A.H. Hlenn // T'eonorus u reopusuka. — 2008. — T. 49. — Ne 10. — C. 1046-1062.

2. Illemn A.H. MHBepcus AaHHBIX MHOTOKOMIIOHEHTHOH 3JEKTPOpPa3BEIKU
[Tekcr] // Tesucsl mokiamoB. V. MexayHapoaHas Hay4HO-IIPaKTHUECKash TEOJIOro-
reopuznyueckas KOHQEPEHUIHUA-KOHKYPC MOJOJBIX YYEHBIX M  CICHHAINCTOB
«leopmsuka — 2005», 12—15 centssOps 2005 r., Canxr-IlerepOypr. — CaHKT-
[erepOypr. — 2005. — C. 314-317.

3. Illemn A.H. CoBMmecTHas UHBEpPCHUs JaHHBIX MHOTOKOMIIOHEHTHBIX
HECTAlMOHAPHBIX 30HIUPOBAHUI C yYETOM YacCTOTHOH IHCHEPCHH IPOBOAMMOCTU
[Tekcr] // CoBpemenHbie mpobiembl reodusuku. CeapMas YpaibCkas MOJOACKHAS
Hay4Has 1KoJa o reodusuke. CoOopHUK MaTepuanos. — Ekarepunbypr: YpO PAH. —
2006. — C. 176-180.

4. Illenmn A.H. CoBMmecTHass UWHBEpCHS JaHHBIX MHOTOKOMIIOHEHTHBIX
HECTALMOHAPHBIX 30HAMPOBAHUN C yYeTOM BBI3BAaHHON MOJSPU3ALUK HA HpUMEpe
Kpectumenckoro  MecTOpOXICHUS [Texkcr] //  COopHHK  MaTepHaloOB
MEKTyHapOIHOTO HaydHOro KoHrpecca «I'eo-Cubups-2006», 24-28 anpenst 2006r.,
Hosocubupck. — HoBocubupcek: CITA. —2006. — C. 179-184.

5. Illemn A.H. CoBMecTHass UWHBEpPCHs JaHHBIX MHOTOKOMIIOHEHTHBIX
HECTalMOHAPHBIX 30HIMPOBAHUN C YYETOM BBI3BAaHHOMW IIOJISIPH3ALMH U MapaMeTPOB
ycranoBku [Tekcr] // Matepuanbl BCepOCCHICKOH KOH(EPEHLHH aCIUpPAHTOB U
CTY/IEHTOB o HMPHOPUTETHOMY HAaIpaBJICHUIO «PanunonansHOe
MIPUPOAOTIONB30BaHueY. — Spocnasib: SApl'Y. —2006. — C. 199-204.

6. ILlleun A.H. Bribop onTuManpHOW  CHCTEMBl  HAONIONCHHA — TPH
MHOTOKOMIIOHEHTHBIX HECTAI[IOHAPHBIX 30HAMPOBAHMAX IOJISIPU3YIOIIUXCS Cpel
[Texct] // Mareprans! HaywHoi KoH(pepeHmH « TpohUMyKOBCKHE YTEHHUSD) ISl CTY/ICHTOB,
MarucTpaHTOB, aCIMPaHTOB M MOJIOIBIX Y4eHbIX, 3—4 okrsiopst 2006 r., HoBochOmpek. —
Hosocuoupek: MTHIT nm. A.A. Tpodpumyka CO PAH. —2006 1. — C. 162-164.

7. Illeun A.H. 3aBUCHMOCTb JaHHBIX MHOTOKOMIIOHEHTHBIX HECTAIllMOHAPHBIX
30H/IMPOBAHHN MOJSIPU3YIOMIUXCS CPeA OT mostokeHust npuemuuka [Tekcr] / Te3ucs
nokinanoB Tpetbeit CHOUPCKON MeXIyHApOIHOI KOH(DEPSHIIH MOIO/BIX YUCHBIX MO
Haykam o 3emJie. — HoBocubupck: OUTTM CO PAH. —2006. — C. 252-254.

8. I1leun A.H. IloBblleHHEe TeONOTHYECKOH WH(POPMATHBHOCTH METOJa
MEepeXOHBIX MPOIECcCOB B ycioBusix nomsipusytomuxcst cpen [Texcr] / A.H. lleun,
E.IO. AuronoB // Bocemast ypanbckas MOJOJEKHAsI HaydHas! IIKOJA MO Teo(U3HKe:
Co6opuuk Hayu. marepuanoB. — [lepmb: opubiii mactutyr ¥YpO PAH. — 2007. —
C. 276-281.

16



9. AwnronoB E.JO. Pa3nenenune sddexra cTaHOBICHUS U SBICHUSI BBI3BAaHHOMN
HOJSAPU3aNUH TIPH 30HAWPOBAHUM MOJSAPU3YIOMUXCS CPEl METOAOM MEPEXOIHBIX
mponeccoB [Tekcr] / E.IO AnronoB, A.H.Illeun // COopHHK MarepuaioB
MEKyHapOIHOTO Hay4HOro KoHrpecca «I'eo-Cubupn-2007», 25-27 anpens 2007 r.,
HoBocubupck. — HoBocubupcek: CITA. —2007. — C. 231-218.

10. Ileun A.H. HccnenoBanue 3aBUCHUMOCTH OTKJIMKA IOJISIPU30BAHHOIO
MOJYNPOCTPAHCTBa OT KOH(Wrypaumu 3oHaupymomei cucremsl [Tekcr] //
CoBpemenHble 1poOneMsl reodusuku. JleBsitas ypaibCcKas MOJIOIEXKHAs HaydHas
mkosa 1o reodusuke: CoopHuk MaTepuanos. — Exatepunoypr: YpO PAH. — 2008. —
C. 213-217.

11. lenn A.H. OnTuMuzanus TeOMETPHH TalbBAaHMYECKOH YCTAaHOBKH ISt
YMEHBIIECHNs BIMSHUS BBI3BAHHON MOJIIPU3ALMHM HA PE3yJIbTaThl HECTALMOHAPHBIX
JNIEKTPOMArHUTHBIX  30HIupoBanmii [Texkcr] // COopHux MatepuanoB IV
MEKIyHapoaHOTo Hay4yHoro koHrpecca «I'eo-Cubups-2007», 22-24 anpenst 2008r.,
Hosocubupck. — HoBocubupcek: CI'TA. —2008. — C. 214-219.

12. Shein A.N. Optimization of galvanic TEM-system geometry to decrease
induced polarization effect on transient electromagnetic data [Text] / Shein A.N.
E.Yu. Antonov // Abstracts of The 19th International Workshop on EM Induction in
The Earth, Beijing CHINA, October 23-29. —2008. — P. 19-23.

13. Ilenn A.H. CoBmecTHas HWHBEPCUS MarHMTHBIX KOMITOHEHT
HECTALIOHAPHBIX JICKTPOMArHUTHBIX 30HAMpoBaHMH B ycioBusx BII [Texcr] //
JlecsiTast ypanbckas MOJIOAEXKHas HaydHas IIKona mo reodusuke: COOpHUK Hayd.
Mmatepuanos. [lepms: ['opablit uacTUTyT YpO PAH. —2009. — C. 245-250.

14. Ieun A.H. INoBsienne 3¢)(peKTUBHOCTH HHBEPCUM MHOTOKOMITOHEHTHBIX
HECTAllMOHAPHBIX 30HIMPOBaHMII B ycloBusAX mnossipusyromuxcs cpen [Teker] /
A.H. eunn, E.}O. Auronos // TEO-Cubups-2009. T. 2. Henpomnosb3oBanue. ['opHoe
nemo. HoBele HampaBieHWs M TEXHOJNOTMH MOWCKA M Pa3BEIKH IOJE3HBIX
uckonaembix: CO. matepuanoB. V MexnayHap. Hay4yH. Konrpecca «['EO-Cubups-
2009», 20-24 ampenst 2009 r., HoBocubupck. — HoBocubupck: CI'TA. — 2009. —
C. 126-131.

Texunueckuii penakrop E.B.bekpenéna

IMoamucano B mevats 30.04.2010
Dopmar 60x84/16. Bymara ocer Ne 1. T'apuutypa Taiimc
[eu. 1. 0,9. Tupax 140. 3ak. Ne 46

HHIT CO PAH, OUT, np-t Ak. Korrtiora, 3, HoBocubupck, 630090



