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KpaTko ommcaHbl OCHOBHEIE MTPOOJIEMBI U CIIOKHOCTH OCBOCHUS METOJIOB JIOKATM3AINH
FC€O0aKTUBHBIX 30H ¢ mnomoinpto mpubopa MIA-1. Omucan cmoco0 KiaccupuKaiuu
OOHapyXCHHBIX Y3JIOB CETeH TCOMArHUTHBIX JIMHWUW, TMPEAIOKEHBI YCIOBHBIC
0003HAYCHUS IJIS Pa3IMYHBIX THUMOB Y370B. ONMCAaHBI Pe3yJabTaThl KOMIUICKCHBIX
o0cneoBaHui (JTOKaIH3aIlisl TeOAKTUBHBIX 30H U 3aMEPbl HHTEHCUBHOCTH COBOKYITHOTO
AIIEKTPOMArHUTHOTO M3JYYEHHS), CICTaHbl KPATKUAE BHIBOJIBI O B3AUMOCBSI3H COCTOSTHHS
3I0POBBS JTFOJICH U MECT MX JTUTEIHHOTO MPEOBIBAHHUS C TOYKH 3PEHUS €CTECTBEHHBIX
TE€OMAarHUTHBIX U TEXHOTEHHBIX DJIEKTPOMATHUTHBIX U3ITYUCHHH.

BBenenue

[TpoGnema BO3ACHCTBHUSI TEOMAarHUTHBIX M 3JIEKTPOMATHUTHBIX M3IIYYCHHA CTAHOBUTCS BCE
0ojee akTyalbHOW B COBpeMeHHOM Mupe. HeraTuBHOe BiIusiHME HA 3/I0pPOBbE UEJIOBEKa
(ymamok cwmi, XpOHMYECKHe 3a00JieBaHMsI, OHKOJIOTHS) TPH JTHUTCIBHOM HAXO0XICHUH
YeJIoOBeKa B Me0aKTUBHOM 30He (y3ie cetn XapTMmaHa wiu Kyppu, T.e. 30He €CTeCTBEHHOIO
FE€OMAarHUTHOTO  HW3JY4YCHHWs) WM TEXHONATOTeHHOW 30HE (30HE MOBBINICHHOTO
9JIEKTPOMATrHUTHOTO M3JTyYEHHsI) OTMEUEHO MCCIICIOBATEIISIMU PA3HBIX CTPaH.

HauaB wm3ydenue mannoii mpoOiiembl jietomM 2008 roga (mowmck croco0OB 3aIlUTBl OT
W3IyYCHH, CpaBHEHWE pa3HBIX MNPUOOPOB IS JIOKAIM3AIMM TE€OAKTUBHBIX H
TEXHOMATOI'eHHBIX 30H), B HOss0pe 2008 roma wHamm Obu1 mpuoOpeTéH mpubop MI'A-1 B
WCTIOJHEHNU [T oOcnenoBanus nomeniennii. [lo npuunne yganéanoctn HoBocubOupceka ot
Ydb1 1 MOCKBBI M OTCYTCTBUS B HAIlleM TOPOE CHEIMATUCTOB, padOTAIOMIUX ¢ IPUOOPOM
NI'A-1, ocBOoeHHE M MPUOOpPETEHHE HABBIKOB PabOTHI ¢ MPHOOPOM C IENBIO JIOKATH3AINH
T€OaKTHBHBIX 30H HaM MPHIILIOCH JENaTh caMocCTosTensHO. [Ipu mpoBeaeHnn mpoOHBIX
oOcienoBaHni B Ka4€CTBE OCHOBHBIM MPOOJIEM, ¢ KOTOPBIMUA MBI CTOJKHYJIUChH, BHICTYITHIIN
AJIEKTPOMArHUTHBIC IOMEXH, KOTOPhIE, KaK CIEACTBHE, IPUBEIH K YACTHYHOMY OTCYTCTBHUIO
BOCIIPOM3BOJIMMOCTH PE3yJIbTaTOB. BriociencTBuu, HaM yAaloch HalTH KOHTAKT M Ha4aTb
COTPYAHMYECTBO C OJHMM W3 TPAKTUKYIOUIMX CHEIHATUCTOB 10 OWOJOKaluu B
r. HoBocubupcke ¢ onbiToM paboThl B AaHHO# obactu 6omee 10 ner.

HUcnoab3oBanne nn(ppoBoid HHANKANUA
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YuuteiBass (akT TOro, 4TO y3eJl T'€OMAarHUTHOW CETH SBISETCS MECTOM C TOBBIIICHHOM
WHTEHCHUBHOCTBIO T€OMArHUTHOTO H3IY4YCHHs, MOCe JIOKATW3allid Te0aKTHMBHBIX 30H B
MOMEIIEHUU, Mbl CTajd MPOBOAUTH 3aMEpPbl YPOBHS OTHOCUTEIHHOM HWHTEHCHBHOCTH
M3JIy4EHUS C TTIOMOIIIBIO TU(PPOBON MHIUKAITUY C €TI0 KIaCCU(PUKAIIUN dTUX 30H.

Becnoii 2009 roma Hamu OBUTM TIPOBEIEHBI TOBTOPHBIE OOCIEIOBAHMS HECKOIBKUX
MOMEIIEHNH, paHee O0CIIeIOBAaHHBIX METOJIOM OHMOJIOKAIMH, C HCIIOIh30BAaHUEM TpHOOpa
NI'A-1 u npoBeacHBI 3aMepbl OTHOCHTEILHON WHTEHCHUBHOCTH HW3JYyYCHHUS MPU ITOMOIIU
M(POBONM HWHIMKAIMKA B JIOKAJM30BAHHBIX T'€OAKTHBHBIX 00macTsaX. Ilpu MOBTOPHBIX
00cCIIeqOBAHMSAX MMOMEIIEHUN OO0 OKOHYAHMSA OOCIEIOBaHUS HAM HE BBLIABAJIOCH HUKAKOM
uHOpMAIIMM O paHee JIOKAIM30BAaHHBIX OO0JIACTAX €CTECTBEHHOIO T'€OMArHHUTHOIO
U3NydeHus. B utore HaMu OBLJIO MOJTYYCHBI CIICAYIONIUE PE3yIbTaThI:

- COOTBETCTBHE PACIIOJIOKCHHS Y3JIOB CETH XapTMaHa OMNPEACNIEHHBIX IBYMS METOJIaMU
JIOKAJIN3alliK;

- COOTBETCTBHE JIOKAIU3allMUd IeOMaTOreHHONW 30HBI (BBISBICH (DAKT MPUMBIKAHHS Y3JI0B
cetn XapTtMaHna u cetd Kyppn);

- COOTBETCTBHE MEXKY y3JaMH C TOJOXKHUTEIbHBIM, HEUTPATbHBIMH H OTPHUIATEIHHBIM
YPOBHEM MHTCHCHBHOCTH U3JyUEHUS T€OMArHUTHOW SHEPIHH, U3MEPEHHBIMH ITPH ITOMOIIN
nudpoBoit mHaukanuu npubopa MI'A-1, m «rarommMu», <«<Ia0bIMU» U «OepyIIMMu»
y3JaMU B TEpMUHAX OMOJIOKAIIHH.

CyTb NpeanoKeHHOro U MPUMEHSEMOro HaMHM METO0Jla COCTOMT B CIEAYIOLIEM: MCIIOJIb3Ys
IUGPOBYI0 HMHAMKAIMIO MpuOOpa U HM3MEPUB YPOBEHb OTHOCUTEJIBHOM HHTEHCHBHOCTU
U3JIyYEHHUS B JIOKAJIM30BAHHBIX T'€0AKTUBHBIX 30HAX, 00OCUNTHIBAEM IOJyUEHHbIE JaHHBIE Ha
NEPCOHAJILHOM ~ KOMIIBIOTEPE M  IOJy4aeM CpeJHee 3HAaueHHe OTHOCUTEIbHOU
MHTEHCUBHOCTHU. Jlajnee, cpaBHUBas 3HAYEHUs OTHOCUTEIbHON MHTEHCHUBHOCTH Ka)KJOTO U3
y3JI0B, TPOBOJIUM KiacCH(PHMKAIMIO, PYKOBOJACTBYSCH CIEAYIOUIMM TPHUHIMIIOM: Y3€d,
YPOBEHb M3IY4YEHHsI KOTOPOTO MPEBBIIACT CpeaHUi ypoBeHb Ha 15% u Oonee, cunrtaercs
y3JIOM C IOJIOKUTEIbHBIM YPOBHEM, a IPU H3IYyYEHUM HUXKE CPEJAHEro ypoBHS Ha 15 u
Oosee MPOLIEHTOB, Y3JIOM C OTPULATENILHBIM YPOBHEM, Y3JIbl, KOTOpbIE IIONAJAal0T B
auana3oH oT -15% no +15%,0THOCHTENBHO CpeiHero 3HaUYeHUs, KIACCUPHUIMPYIOTCS, KaK
HEUTpaJIbHBIE.

Cnoco0b1 oToOpaxkeHust uHGpopMaMU, OJYYEHHOH B X0/1€
00cJief0BaHUM MOMelleHu i

B TeueHue mepBBIX ABYX MeECAIEB pa0OThl HAMU OBLIM pa3paboTaHa CXeMa YCIIOBHBIX
0003HAYEeHMI, KOTOpash MPOCTa B WCIOJIL30BAHUM W TIOHSITHA TPAKTHUYECKH IIOOOMY
gyenoBeky. Ha pucynke 1 nmpuBeneHa IUIaHUPOBKA TTOMEIIIEHUS HA MOMEHT OOCIIC/IOBaHUS U
peKOMeHAyeMasl TUTAaHUPOBKA. Y3JIbl CETH XapTMaHa C IMOJOXKUTCIbHBIM, HEUTPATbHBIM U
OTPUIATCIIBHBIM ~ YPOBHEM  HMHTCHCHBHOCTH  M3JIYYCHHS] T'€OMAarHUTHOW  SHEPTUHU
O0TOOpaXaloTCsS OPAHXKEBBIM, JKEITHIM W CHHUM IIBETOM COOTBETCTBEHHO. Y3JIaM CETH
Kyppu ¢ monoxutenbHbIM, HEUTPAIbHBIM M OTPHUIATEIBHBIM YPOBHEM HWHTCHCHUBHOCTH
W3JIyYCHUS TEOMAarHUTHOM SHEPTUH COOTBETCTBYIOT (PHOJICTOBBIC OKPYXHOCTH C KPACHBIM,
OeNbIM U CHHHUM 3aIlOJIHCHHEM. YTOIl B MOMEIICHHH oTMeueHHbIH mudppamu «0, 0» —rak
HA3bIBAEMBIN «HYJICBOW YTOJl MOMEIICHUS», OTHOCUTEIIBHO KOTOPOTO HAMU OMPEIEIISIOTCS
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KOOPpAWHATBI IO HMHUPHUHC W OJIMHC OT AAHHOTO YIJia 0 KaXJI0M W3 JIOKAJIM30BaHHBIX
I€0aKTUBHBIX 00jacTei IIOMCIICHUAA.

YcnoBHble 0603HaAYeHMUA:

y3en cetu XameaHa (06nacTb reomarHMTHOro msayveHua 10x10 cm),
" PacnosioXeHHbIM B MECTE ANIMTE/IbHOMO NPebbiBaHMA YenoBekKa

O yaen ceTu XapTMmaHa (NoN0XKMUTE/IbHbIM YPOBEHb ME€OMArHMTHOrO M3/ly4YeHMs)

© vy3en cetu XapTMaHa (HEHUTpabHbIA YPOBEHb FEOMArHUTHOrO U3/yYeHMs)

y3en ceTn XapTMaHa (oTpuuaTe/ibHbIM YPOBEHb FEOMarHMTHOIO U3/TyYeHUs )

o y3en cetu Kyppu (NON0XKUTENbHbIM, HEUTPAsbHbIM,

©00 oTpMLUaTe bHbIM YPOBEHb FrEOMarHMTHOIO U3/Ty4eHus)
0.0,0.0 YroJ B NOMELEHUU OTHOCUTE/IbHO KOTOPOro ONpeAenatoTCA KOOPAMHATbI Y3/108

pacCToAHKE Mo ropu3oHTasn, rno BEpPTHUKa M OT yrina 40 y3na,
onpeaenaeMoe nasepHbiM Aa/ilbHOMEPOM

1.02, 0.85

Pucynox 1.Cxema yCIIOBHBIX 0003HAUCHUH.

Jns otoOpaxeHuss MHGOPMAIMH PE3yNbTaTOB OOCIENOBaHHUS IO 3aMepaM COBOKYITHOM
MHTEHCUBHOCTHU €CTECTBEHHOI'O F€OMAarHUTHOIO M TEXHONATOT€HHOI'O 3JEKTPOMAarHUTHOIO
U3IyYeHMs] MbI MCIIOJIBb3YEeM JHarpaMMy, IMOJIYyYEHHYIO Ha IEPCOHAIbHOM KOMIIbIOTEpE, Ha
OCHOBE MaTpHUIbl U3MEPEHHBIX BEJIMYNH UHTEHCUBHOCTH. [IpuMep 31eKTpOMarHuTorpaMmbl
MIOMEUIEHUS [IPEJICTaBJIECH Ha PUCYHKE 2.
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PucyHnok 2. nekTpoMarHuTorpaMMa 00ceIOBAHHOTO IIOMETICHUSI.

Pe3yabTaThl 00C/1€10BAHUI

Hwmwxke mnpuBeneHbl mnpuMepbl TeKymux (OBIBIIMX) W PEKOMEHAYEMBIX (TEKYIIHX)
TUIAHUPOBOK TIOMEIIEHHH ¢ YIETOM KapTHHBI T€OMarHUTHBIX M3IIy4eHHI, a TaKKe KPaTKoe
OIKMCaHKUEe OT3BIBOB JIFOJICH, )KUBYIINX (pabOTAIOIINX) B 3TUX TIOMEUICHUSIX.

1) TpéxkoMHaTHas! KBapTUPA, TUTIOBOH IUIAHUPOBKH, B 9-TH STaKHOM IAHEIHHOM JIOME.
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[Tepemenienne kpoBaTel B CAIIBHBIX KOMHATAX YIYUYIIHIO COH U M30aBUIIO OT O€CCOHHUITBI
MyX4HHY B Bo3pacTe 50 JieT, CHU3WJIO yTOMIISIEMOCTh MHpH padoTe 3a KOMITBIOTEPOM
JEBYIIKU B Bo3pacTe 21rog.

Texyu.l,aﬂ NnJiaHMpPOBKa PeKomer,yeMaﬂ nJiaHXUPOBKa

Pucynok 3. Pe3ynbTaThl TeOMarHUTHOTO 00CIIeIOBaHUS TPEXKOMHATHOW KBAPTUPHI.
2) YUeTpIpEXKOMHATHASI KBAPTUPA, B IIOJIHOTA0APUTHOM JIOME.

JITuTeNnbHOE PACIONIOKEHHUE KPOBAaTH B TEOAKTHBHOW 30HE C TOJOKUTEIBHBIM YPOBHEM
WHTEHCUBHOCTH M3JIYYCHHS, COBMEIIEHHBIM C HaJIO)KeHUEM JuHUM cetn Kypu, mpoxozasmieit
yepe3 CHaJlbHOE MECTO SBWJIOCH OJHUM U3 (DaKTOpOB, CHOCOOCTBYIOIIMX Pa3BUTHIO
OHKOJIOTHYECKOT0 3a00JIeBaHMs y KEHIIUHBI B Bo3pacTe 50 teT.

Tekywasn nJiaHUpOBKa PekoMeHayemMasa nnaHMpoOBKa
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PI/ICYHOK. 4Pe3y.1'II>TaTI>I TCOMAarduTHOI'O O6CJ'I€J10BaHI/I}I ‘IeTBIpéXKOMHaTHOﬁ KBAapTHPLI

Kpome storo B xome paGoTel ObLIM MpOBEAEHBI 00cienoBaHUs O(GHUCHBIX MOMEIICHHUH,
PaCIOJIOKEHHBIX B MHOTOATAXHBIX  OW3HEC-TIEHTpax ¢ OOJNBIIUM  KOJIUYECTBOM
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KOMITBIOTEPHOTO W TEJIEKOMMYHHKAIIMOHHOTO O0OpYMOBaHUS. AHAIM3UPYS PE3yJIbTaThI
o0CJIeIOBaHUI C TIENBI0 JIOKATU3alMi TEO0AKTHBHBIX 30H W W3MEPEHHUS COBOKYITHOU
MHTCHCUBHOCTH TEOMAarHUTHOTO W 3JEKTPOMArHUTHOTO W3JIYYEHHUS, MBI OTMEYaeM
CJIETYIONIYI0 3aKOHOMEpHOCTh. CoTpynHuku (upm, pabodne MecTa KOTOPHIX HAXOIUIUCH
BHE T€OaKTUBHBIX 30H, HO MIPH 3TOM B 30HE MOBBIIIEHHOTO AJIEKTPOMArHUTHOTO U3ITyYCHHS,
OLIYIIAJM MOBBIIICHHYIO YTOMIIIEMOCTD U YIaJ0K CHJI IIPH HAXOXKACHUH HA paboueM MecTe
B TeueHue aHs (mpumep Ha Pucynke 5).

TeKqu,aH naaHUMpoOBKa 3HEKTp0MarHMTOrpaMMa PE‘KOMeH,ﬂyeMaﬂ njiaHUpoBKa
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PI/IcyHOK 5. Pe3yJ’IBTaTBI KOMILIICKCHOI'O O6CJ'I€Z[OB3HI/I}I IIOMCIICHMA.
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[Tomumo 3TOoro Hamu ObUT 3a(PUKCUPOBAH MHTEPECHBIH (AKT: y COTPYJHUKOB, MMEIOLINX
y3el ceTd XapTMaHa C MOJOKHUTEIbHBIM ypoBHeM m3iydeHus B 50-80cm mo3zaan ciuHKH
CTyna B pabodyeM TOJOXEHHH, Ha paboyeM MeCTe HACTyHmaeT MNEepHUOJ TOBBIIIEHHON
YTOMJISIEMOCTH B KOHII€ TMEpBOM MOJIOBUHBI pabodero AHs; MpU 3TOM, paboTas BHe oduca
WIM B JIpyroM T[IOMEIICHHH, 4YEJIOBEK UyBCTBYeT ce0si KOM(OPTHO Bech JCHb.
[Tpoananu3upoBaB mogo0HBIH (aKT, MBI IPULUIA K BBIBOIY, YTO, OTKATHIBAsICh HA3aj, OT
KOMIIBIOTEPHOTO CTOJIa, YTOOBI OTJOXHYTH, YEJOBEK IOMAJaeT B 30HY IOBBIIIEHHOTO
F€OMAarHUTHOTO U3JIy4YEHHUS, U, KaK CJIEICTBHE, OPTAHU3M YEJIOBEKA HE BOCIIOJIHSAET CUJIBI.

3aK/JII0YeHHe

3a 6 MecsleB MHTEHCUBHOW pabOThl HaMu ObUT pa3paboTaH MeETON Kiaccu(uKaimu
OOHapy>KEHHBIX y3JIOB T'€OMAarHUTHBIX JIMHUA U pa3paboTaHa cXeMa YCIOBHBIX
0o0O3HaUeHUN JUIA 3aKIIOYEHWH 1O pe3yibTaTaM TE€OMAarHUTHBIX  OOCIIeIOBaHHUN
HOMEIIEHUHN.

AHanmm3upysi pe3ynbTaThl 00CIEAOBAaHUI M OT3BIBBHI JIIOJEH, MBI NPUIUIA K BBIBOAY, YTO
KOMIUIEKCHOE T€OMarHuTHOE OOCIIeJOBaHHE TIOMEIICHUH, BKIIOUYaromiee B cels Kak
JOKaIM3alMI0 TEO0AKTUBHBIX 30H B IOMELICHHH C HUX KilacCU(pUKAIMEH IO YPOBHIO
MHTEHCHBHOCTH M3JIyYEHUs, TaK M 3aMepbl COBOKYIMHONH MHTEHCHBHOCTH T€OMAarHUTHOTO M
JIEKTPOMAarHUTHOIO H3JIy4€HHUS — 3TO €AMHCTBEHHBIH CHoco0 co3naHus Oe3omacHou
IUIAHUPOBKM TOMEIIEHUS OKWJIOTO WM O(GHCHOTO Ha3HAYeHHS B COBPEMEHHBIX
MHOTO3TaKHBIX 31aHUSIX.

Jluteparypa
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Kpasuenko O.IT A.C. (CCCP) N 18282680t 13.02.90r. Cnoco0 uccieaoBaHus
ANEKTPOCTATUUECKHUX MOJIEH MOBEPXHOCTEM.

Kpasuenko FO.IT ITatent P® N 20806050t 27.05.97r. Cnoco0 wucciegoBaHus
AJIEKTPOMArHUTHBIX MOJIEH MOBEPXHOCTEN .

Kpasuenko FO.IT [Tatrent PO Ne 211818lot 27.08.1998r. «Cnocob 3anuThl OT
ANEKTPOMArHUTHBIX aHOMAJIHMH Y TOBEPXHOCTH 3EMIIU.

Axmaneea O.H., HaxwumoBa [I'.T., KpaBuenko FO.Il., Casenser A.B.
['eonmarorenHbsie 30HBI M OMBIT HCIONBb30BaHus mpubopa UI'A-1 mpu xunmumiHoM
cTpoutenbcTBe. Jloknmanel S5-To MeXAyHapoJHOro kKoHrpecca buonndopmatuka.
bruonndopmanronusie 1 6rosHeprouHpopmauontsie TexHoaoruu(«bOUT-2002»),
r.bapnayn, 2002r.
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