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<u>3aganue 1. *Dnekrpuueckoe nose 3emm™*

Mezk 1y TOBEPXHOCTBIO 3eMJIM U HOHOCHhE-
poil CyIIecTBYeT 3JIEKTpUUECKOe II0Jie, KO-
TOPOE MOXKHO CUUTATL IIPUMEPHO OJIHOPO/I-
ubiM. Hanpsoxénnocrs mosist 3emsn By =
100%, a ero HallpaBJIeHHe COOTBETCTBYET OT-
punaTebHOMY 3apsay 3emun. Bymem cum-
TaTh, 9TO OTPUIIATE/IBHBIN 3apsi ] paBHOMED-
HO pacIpeIe/IéH 10 MOBEPXHOCTU HAIllel IJIaHeThl HECMOTPsI Ha TO, UTO (pU3HIECKHe CBOWCTBA CYIITN
1 BOJIbI 3aMeTHO pasymyatorcd. Ha Boicore h /=~ 50 KM B aTmMocdepe HaxOUTCs OJHOPOIHBIN CJION
MTOJIOXKUTETHHO 3apPsi?KeHHBIX YaCTHIl, Ha3bIBaeMbIX HOHOChepoit. CyMMapHBIil 9/IeKTPUIeCKUil 3a-
psa 3eman n nonocdepsl pasen Hymmo. Pamnye Semmm Ry = 6,4 - 108 M, yckopenmne cBo6oHOTO
najennd g = 9,87 . JIM3/IeKTPUICCKYIO TPOHUIAEMOCTD BO3/lyXa MPUMUTE PABHOMN JIU3JIeKTpUHe-
CKOI IIPOHUIIAEMOCTH BaKyyMa £ &2 1.

1.1 JIng u3MmepeHus: 3JeKTPUIECKOTO 3apsijia 3eMJIN IIPe/IaraeTcs CJie-
Jyroruit sKcriepuMenT. [logBecuM He3apsKeHHBIH TPOBOIAIINN IITAPUK
Maccel m = 2,0 T 1 paguyca r = 1,0 cM Ha TPOBOJIAIIENH TPYKUHE MaJIOi
91eKTpoeMKocTH. [Ipu 9ToM tmapuk pactsauy/ npyxuny Ha Al; = 2,5 oM.
[Tocne ycranosyienust paBHOBeCUd IIAPUK IIPU MOMOIMM Kjoda [ 1oj- l«
KJIIOYUJIN K UCTOYHHMKY MOCTOsHHOrO Hamnpsikennsg U = 20 kB. Bpramc-
JINTE yIAIuHEeHne TpYyKUHbl Aly 1ocse 3aMbIKaHns KJtoda K B HOBOM TIO-

)

JIO’KeHNH paBHOBecusi. Haiijiure oTHOCHUTE/IbHOE U3MEHEHUE Y TUHEHUs m g
NPYKUHBI £ = Ale;llAh rocyie 3aMbIkaaus Kiaoda K. CrenaiiTe BBIBOIbBI

0 BO3MOYKHOCTH U3MEPEHUs 3apsjia IJIAHeThI 1M000HbIM criocobom. Cun- : IS
TafiTe, 9TO B 9TOM IIYHKTE Ha IMAPUK JEHCTBYET TOIHKO IJIEKTPUICCKOE MOJIE 3EMJIH.

1.2 Jlyist Gojiee TOTHOrO M3MEPEHUsST HAIPSIXKEHHOCTH TOJIsT 3eMJIM UCIOJIB30BaJIN 3JIEKTPOMETPA,
OCHOBHOI1 9aCThIO KOTOPOT'O CJIYZKAT JIBa HEOOIBINX OJMHAKOBBIX ITapuKa Maccoit m = 1,5 T Kaxk-
JIBIIA, TIOJIBEITIEHHBIX HA JIETKUX ITPOBOAAMNX HUTAX JIHBL [ = 50 cM Kaxkias. [Iposomgamnuit kopiryc
9JIEKTPOMETpa 3a3eMJIeH U SKpaHupyer noJje 3emin. Ha creprkie 3/1eKTpOCKONa YKPEIIeH TPOBO-
Jdmmii guck pajguycom R = 1,0 m.
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,ZLB& TaKUX 2K€ IIPOBO/ILAIINX ITapaJlJIe/IbHBIX JHUCKa, COEIUHEHHDBIC

d
A npoBOAHUKOM AB, UIsT 3apsiIKi OCPEICTBOM 3JIEKTPOCTATHIE-
1£ CKOIl WHAYKIUK B Tojie 3eMJyii COJIM3MIN HAa MAJIOe PaCCTOSHUE
B d. Tlocne paspwiBa nposogauka AB BepxHUil J1uck A MOTHOCIT

Ha MaJjioe pacCTOSTHUE K JIMCKY JIEKTPOCKOIIA, HE KacasiCh €ro.

BareM aHAJOIMYHBLIM OOPA30M 3apsAzKaioT cjerytommii guck A’
n kiagayT ero Ha guck A. Ilpomecc zapsaaku mosropsitor N = 10 pa3. Ouenure paccTodHue a,
Ha KOTOPOE Pa30iIyTcs JIEIECTKN IJEKTPOCKOITA, TTOCTIe 3aPsIKA. Y KaXKUTe 3HAK JIEKTPUIECKOrO
3apsijia MAapPUKOB JIEKTPOCKOIA B ONMMCAHHOM IKCITEPUMEHTE.

1.3 IIpexanosaras, 4To ye/lbHOe COIPOTUBJIEHIE BO3/yXa IIOCTOSHHO 1 paBHO p = 2,9 - 10 Om - M,
HaiiuTe cuy TOKa [ yTeUKM C IMOBEPXHOCTH 3eMJin depe3 armocdepy K moHocdepe. OrueHure
BpeMsI Pa3PSIKU T 3eMJIU BCJIEJICTBUE CYIIECTBOBAHNUS TOKA, YTEUKH.

1.4 YauBuTEIHbHO, HO, HECMOTPS HA TOK YTEUKU, SJICKTPUICCKIIT 3aPs/T 3EMJIN C TEICHIEM BPEMEHH
paKkTUidecKn He MenseTcd. CiienoBaTeIbHO, JOJIZKEH CYIIIECTBOBATH TOK MTO/I3APA/IKI IIJIAHETHI, KO-
TOPBIIl KOMIIEHCUDYET €€ Pa3psaIKy ¢ TeueHneM Bpemeru. OCHOBHOI MEXaHU3M MOJI3APIIKI 3eMIN
OCYIIIECTBJISIETCS B Pe3y/IbTaTe 'PO30BOil aKTUBHOCTU B aTMocdepe.

[Ipu 3apoxkeHnr rpo30BOTO (DPOHTA B pe3y/IbTaTe JIEKTPU3AIUN Kalle-
JIEK BOJIbI B BOCXOJIAINMX MTOTOKAaX BO3/lyxa B armMocdepe 00pa3yroTcs 00-
JIACTHU TIOJIOKUTEJILHOTO (B BepxHeli yacTu 06J1aKa) U OTPUIATEIHLHOTO (B
ero HuxkHeft yacrtu) 3apsjos’. Cunraiite, 4TO 3T 06/]ACTH HAKOILICHUS
3apdA/10B uMeioT (popMmy mapa pajuyca r ~ 0,10 km. Paccrognue mexry
STUMU 00JIaCTAMU TpuMuTe paBHbIM H = 5,0 KM, a paccTosinre OT HUXK-
HEro Kpag I'po3oBoro objaka a0 3emyn h ~ 1,0 kM. VM3BecTHO, 9TO IIpU

K
HAIIPSIZKeHHOCTH 3JIeKTpudeckoro nosst £y = 3,0 — (u Gosiee) Hacryma-
cM

eT 1poboit BO3ayXa, TP KOTOPOM OH CTaHOBUTCs IIPOBOTHUKOM. [Ipumem,
9TO B 93TOT MOMEHT y,ZLapHeT MOJIHNA. OI_L(—:‘HI/ITG7 HpI/I KaKOM MHMHHMAJIb-
HOM 3aPSIIE (uin 3aPszKEeHHON 001acTn 0b1aka B 3eMITIO MOXKET y/IapPUTh
MostHEA ! B TaHHOM IIyHKTE canTaiiTe MOBEPXHOCTH 3€MJIH XOPOIIIM IIPO-
BOJHHUKOM.

1.5 Cuurast, 970 UPHU yIape MOIIHONW MOJHUM, AJjsinemMca 7o = 40Mc cpefusis cuia Toka [, =
200 KA, 1 9TO rpo3bl Ha IJIAHETE B T€UEHME TOJa IIPOUCXOISIT PABHOMEPHO, OIEHUTE CpeJIHee KO-
JIMIECTBO YIApOB MOJIHWI B 3eMJII0 Ha 3eM/ie B TeUeHUe CyTOK.

Iodckasxka. ToTennuar 3apsizKeHHOTO TIapa pajinyca R 1 UMEOIero 3apsj ¢ paBeH

-9
47T80R .

Pemnienne
<u>3amanune 1. *pexrpuueckoe moje 3emm***

1.1 Cornacuo 3akony ['yka ymjmmmHenue npyKUHbBL 1101 JeficTBrueM cuiibl Tszkectu Aly = %, rie k
— kK03 DUIUEHT yIpyrocTu npykubbl. OTCI0/1a MOXKEM BBIPA3UTH
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k=—. 1
Al (1)

ITocie TIOAKJIIOYEHU A MapruKa K UCTOIYHUKY ITOCTOAHHOI'O HAIIPA2KEHMA €I'0 ITIOTEHIIUAJI OTHOCUTEIb-

HO 3eMJIM CTAHeT PaBHBIM HAIPSKEHNIO MCTOYHUKA. [Ipw 3TOM Ha IMIapuke MOSBUTCS SJIEKTPUIe-
CKUIl 3ap4d/, ¢, KOTOPBIA MOXKHO HalTHU U3 yCJIOBUA

L g
dmey 1 ¢ reor 2)

CoOTBETCTBEHHO, CO CTOPOHBI JTEKTPUIECKOTO TIOJIsI 3eMJIM Ha MAPUK HATHET JIefCTBOBATEL CHUJIA,
HallpaBJI€HHas BHU3 W PaBHAas

F =qF = 4negrUE. (3)
Nckomoe yaymmaenne npyKufbl Aly 10CIe 3aMbIKaHIs KJIoda K HaiijgeM U3 paBeHCTBa

mg+F  mg+F
k T myg

Takum o6pa30M, OTHOIIICHHE y,ILJH/IHeHI/Iﬁ I[IPY2KUHBI IO U IIOCJI€ 3aMbIKaHWA KJIIOYa

Alg — All F 47T€0TUE
Aly mg mg
Pacuer naer 3nadenue
e~ 1,0-107%

Kaxk BUIUM, YJIJIMHEHUE IIPDY2KUHbBI COCTaBUT KpaﬁHe MaJIy1o BE€JIMYNHY, PaBHYIO COTBIM JIOJISAM ITPO-
neHTa OT All Ba(bI/IKCI/IpOBaTI) CTOJIb MaJloe CMeleHue 1Py 2KMHbI 6y,IL€T IpaKTNIeCKU HEBO3MO2KHO.
CJIG,ZLOB&TGJH)HO IpeJjiaraeMad METOAUKA USMEPEHUA 3apd/ia IIJIaHETbI ABJIAETCA HerI/IeMJIeMOﬁ.

1.2 Tlpu 3apsiike JUCKOB B 110J1€ 3€MJIM TOCPEICTBOM 3JIEKTPO-
CTATUIECKON MHIYKIMN Ha HUX HOSBATCSA SJIEKTPUICCKHIE 3apsi-
ZIbI, KOTOPBIE, COIVIACHO IIPUHIMILY 3JIEKTPOCTATHYCCKON 3aly-
TBI, CO3MALYT JIEKTPUUECKOE I10JI€, HAIPAKEHHOCTH KOTOPOI'O
paBHa 110 MOJLYJIIO ¥ IIPOTUBOIO/IOXKHA 110 HAIIPABJICHUIO HAIIPSI-
wennoctu Fy noss Semitn (cm. puc.). Canrast, 910 AUCKU 0Opa-
3YIOT IUIOCKUI KOHJEHCATOp, Haiijzem

o = oS = €0ES = €0E7TR2,

rJie 0 — IMOBEPXHOCTHASI IJIOTHOCTD 3JIEKTPUIECKUX 3aPSI0B Ha OJHOM JIMCKe, S — ILIOIIA/Ib JUCKA.

Kaxk cirestyer us pucynka, npu 3apsijke Ha BEpXHEM JCKe A OKarKeTCsi OTPUIATETbHBIN 3apsil.
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CoorBeTcTBEHHO, HOCIe pa3pbiBa NnpoBogHnKa AB u mepeHoca jmcka K 9JEKTPOCKOIY Ha JIHC-
Ke 3JIEKTPOCKOITa, 00pa3yeTcsd MOJIOKUTETbHBIN 3apsij] TAKOHN yKe BeJUYnHbl. BeieicTBre 3JIeKTPO-
HeutralHOCTH CTEPKHSI 3JIEKTPOCKOIIA (OH H30JMPOBAH OT KOPITyCa JIUAJIEKTPUIECKON TPOKJIAIKOI )
Ha KaXKJIOM U3 €ero IMAapUKOB OKaXKyTCs OTPHUIATebHBIE 3aPs/ibl, PABHBIE IO MOJLYJIIO %0. Takum
obpasoM, 1ocye ckiabiBanng N = 10 3apszKeHHBIX JUCKOB BOJIU3U 3JEKTPOCKOITa Ha KayKJIOM U3

€ro IapUKOB HOABUTCA OTPHIATEILHEIH 3apan ¢ = N L.

[Ipennomnoxum, aro mox jeiicteueM cuibl Kyrnona Fx HUTH 971eKTPOCKOIA (C MIAPUKAMIE) pa3o-
IINCh Ha MaJiblil yros 2« (cm. puc.). VI3 ycioBust paBHOBeCHs IIAPUKOB € Y9IETOM MAJIOCTH yIJja
ux pacxoxjenus (o — 0) mosrydaem

FK t a
— =tgarar —.
mg & 2l

[Tockoubky F = , TO BbIpaxkeHue (8) MOYKHO IepernucarThb B BUJIE

47r60 (Z2

N’ a

16mega?mg 21

U3 (9) nosygyaeM OIEHKY PacCTOSHUS, HA KOTOPOE PAa30MIyTCsd HEOOIbINNE MAPUKHU 3JIEKTPOCKOIIA
rocJjie 3apsaKn JINCKOB

o] N2¢3l _ s el N2E2 R4
8megmy 8mg

Pacuer o dopmyse (10) naer

a=49cwm.
Kak Bugum u3 (11) mapuku pasoiiyres Ha BIHOJHE DErUCTPUPYEMOE PACCTOAHUE. 3aMETUM, YTO

HO,ZLO6H&H METOJUKa ObLJIa UCIIOJIb30BaHA, Ipu O,ZLHOI71 N3 IIEPBLIX IIOIIBITOK U3MEPEHUA 3apdla SeM-
JIN.
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1.3 IlockosibKy BbICOTa, HA KOTOPOI HAXOUTCS NOHOChEPA, MaJia 110 CPABHEHUIO C PAUYCOM 3eM-
JIX, TO MOYKHO CUUTATh, 9TO B MPOMEKYTKE MEXK Iy 3eMJieli 1 HOHOCHEPON HAIIPSI)KEHHOCTh JI€K-
TPUYIECKOI'O TI0JIsI OCTAETCS TTOCTOSTHHOM.

MBbIC/IEHHO BBIJEIMM Ha TIOBEPXHOCTH 3eMJIM BePTUKAIbHBIN MUINHID C ILIOIIa-
JIbIO OCHOBaHusi S U BLICOTOI h, yrmpatomuiicss 8 nonocdepy (cm. puc.). Compo-
THUBJICHHE BO3/IyXa BHYTPHU ITOTO IIUINHIPA

h

Hanpz;m{eHI/Ie MeE2KYy TOopHaMu HUJIMHIPa Haﬁ,ﬂeM, HCIIOJIb3Y4d CBA3b ME2KJ/1Y HalIPpAXKEHUEM U Ha-
MIPAKEHHOCTBIO OJHOPOJIHOI'O IJIEKTPOCTATUIECCKOI'O 110JIA

U=E-h (13)

HpI/IMeHHH 3aKOH OM&, IIOJIy9UM 3Ha4YeHHue TOKa YyTCHYKU

U
[====22 14
R, (14)

[Mogcrapissa B (14) 3HAYEHME MIIOMIAIN 3EMHON OBEpXHOCTH S = 47TR§, OKOHYATEJIBHO MOJIy9aeM

U 47R2E
[, = — = "37 _ 18KA. 15
1 R ,0 ,OK ( )

[Tonydennoe GombIlioe 3HAUYEHNE TOKA YTEUYKH B 3HAUYUTEIBHON CTEIEHHW OOYCJIOBJIEHO OOJIBIINM
3HaYEHHUEM ILJIOMIA/U 3€MHOI TOBEPXHOCTH.

Jlj1st OTleHKM BpeMeHM T Pa3psaku 3eMJid moTpedyeM, 4ToObl 3a 9TO BpeMs MexK 1y nonocdepoii u
Semuteii ObLIT IEpEHECEH 3apsi/l, PABHBIN 3apsi1y 3eMmin. ByjieM TakKe CIUTATh, UTO B MIPOIIECCE Pa3-
PSJIKE 3eMJIU CIJIa TOKA OCTAETCs MOCTOSHHOMN, XOTS B PEAJIbHOCTUA OHA YMEHDIACTCS BCJIEJICTBHUE
YMEHBITEHUsT HAIIPS2KEHHOCTH 11011 3emun. Tora

ATR2E
Lt ={(15)}= TST =q.

1
4Ameg

MOI'0 pABHOMEPHO 3aps?KEHHON chepruiecKoil TOBEPXHOCTHIO, IIPeodpasyeM Moy YeHHOEe PABEHCTBO
K BUTY

C yueroM BbIparKeHusl JJIsT HAIPsizKeHHOCTH F = . % JIEKTPOCTATUIECKOTO TI0JIsI, CO3JIaBae-
3

—=1 = 7 =pe. (16)
Pacuer mo dopmyse (16) maer HeoKuTaHHBI pe3yIbTAT

T=26-10%c = 4,3 Mum. (17)
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Taxum 0Opa3oM, BCJIEICTBAE KOHEUYHOI'O COIPOTHBJIEHUS BO3JLyXa MEXKy 3eMJieil u moHOochepoi
HaIlla IJIaHeTa pas3psauaach Obl JIOBOJBHO OBICTPO M yTpaTUaa Obl CBOH 3JEKTPUIECKHUI 3apsi.
O tHako HaAOJIIOIEHNST TIOKA3BIBAIOT, UTO 3aps) 3eMJIN He YMEHBINAETCs ¢ TeIeHHeM BPeMeHU. JTO
TOBOPUT O TOM, YTO B IIPUPOJIE CYIIECTBYET MEXaHM3M HEIPEePBIBHON 3apsa/IKi 3eMJIH, 0becrievdnBa-
IOIINI TOCTYILJIEHNE HOBBIX IOPIHI 3apsija U KOMIIEHCUPYIONIUN TOK YTE€UKHU.

1.4 Ilpu gocTaTOYHO CJI0KHOM MeXaHU3Me (DOPMHUPOBAHUS U PACIPEIETICHUS JIEKTPUICCKIX 3a-
PAJIOB BHYTPU U HA IOBEPXHOCTH I'PO30BOr0O OOJIAKA KJIIOUEBBIM MOMEHTOM I BO3SHUKHOBEHUS
MOJTHUY SIBJISIETCSI BOSHUKHOBEHWE NEPSUYH020 KAHAAG WA CIMYNEeH1amoz0 Audepa, KOTOPBIi ¢hop-
MHUPYET TPAEKTOPUIO OCHOBHOT'O 3JIEKTPUIECKOTO yAapa, MIPOU3BO/IAIIETO OIPOMHBIN TEPMUYECKUIL,
a TaKKe CBETOBOI M 3BYKOBOMH 3 (DEKTHI.

BuyTpu sToro kamaja mpoBOJUMOCTH BO3/lyXa 3HAYUTEIHHO BBIIIE ITPOBOJUMOCTH OKPY2KAIOIIe-
ro BO3/IyXa, & TOK, KaK M3BECTHO, JIOCTATOYHO «YMEH», ITIOCKOJIbKY BBIOMPAET IIyTh HAUMEHBIIIETO
COIIPOTHBJICHUS.

s pacdera 3apsijia 'PO30BOI Ty4W MOCTPOUM 3apsiI-n300pazkeHue HeDOJIBIIOTO chepuIecKoro
3apd/a ee HUKHEH 9acTH, 3apAKEHHOU OTpUIATEeIbHO, OTHOCATEJBHO MPOBOJLAIICH TOBEPXHOCTH
Bemun (cm. puc). Torga cymmapHasi HAIIPSIXKEHHOCTD T10JIsI 3aPsi/IOB TYYH U UHJLYIIUPOBAHHBIX 3a-
PSJIOB HA MOBEPXHOCTU 3€MJIA MOXKET ObITh OIeHeHa KaK

1 ¢
47'('60 h?

=F = q=2meFEh*=0,17 K (18)

1.5 IIpu cuie Toka yreuku [; 3a cyrku (t = 86400 ¢) 3emsisi norepsier 3apsiy q; = I;t. Corsacuo
YCJIOBHIO, 9TOT 2Ke 3apsi/l IJIaHeTa JIOJKHA MOJIYIUTh B Pe3y/bTaTe I'PO30BOil aKTUBHOCTH. TakuMm
obpazoMm
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It
Lit = N3]27'2 == N3 = ; (19)
Iy

PacueT maeT, 9TO KasK/Ible CYTKH Ha IUIaHeTe TpeMuT okosio Ny ~ 2 - 10* rpos, nnsunas mous
KOTOPBIX MTPUXOIUTCS HA TPOIMNIECKHUE TTOSCa 3eMJIH.
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