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C M POMAHKOK

BJAHAHHE 3JIEKTPOONTHYECKHUX ABJEHUMA
B ATMOC®EPE HA TOYHOCTb YIJIOBbIX USMEPEHUW

Ha TouHOCTHL YrJIOBbIX T€0AE3HYECKHX H3MepeHHi, CBA3aHHBIX ¢ ONTH-
YeCKMM BH3HPOBaHMEM, CYIIECTBEHHOE BJHSHHE OKasblBAlOT pedpakKiilOH-
Hple siBAeHHA. Ha BelMYHMHY 3THX SABJEHHH BJIHMSET KaKk HEOXHOPOLHOCTH
aTMocdepr!, TAK ¥ CTOPOHHHE CHJBbI.

Bonpocam usyueHHss pedPaKLHOHHBIX SIBJEHHH B HEHTPaJbHOA 4aTMO-
cepe yaensnoch N y/IAedA€TCsT MHOro BHUMaHUSA., PedpaxuuonuHbie sisie-
HHsl B arMmocdepe, BOSMYNIEHHON HasOXKEHHBLIMH Ha Hee CTOPOHHUMH CH-
JIaMM, H3yueHbl MeHbllle [0 CPaBHEHHIO C pePakUHOHHBIMH SIBJICHHAMHU B
HeHTpasbHOH aTMochepe.

Onnxofi 43 Takux BO3MYUIAIOUIMX CHJI ABJSIIOTCSl 3JIEKTPHUECKHE 0N,
HO3TOMY ONTHYECKHEe SBJIEHHd B Cpejlle, NOJABepralolieiicss BO3IEHCTBHIO
THX TOJIeH, HOCAT Ha3BaHHE 3JEKTPOONTHYECKHX I

DaekTpUyecKHe NoJs B arMmocdepe, BIUSIOMIHE HA TIeoje3HuecKHe H3-
MEpEeHHs, MOTyT ObiTbh 00pa3oBaHbl KaK €CTECTBEHHBIMHM NpPHYHHAMH (cCOJ-
HeYHas1 pajualus, aTMOC(epHOe 3JIEKTPHYECTBO H AP.), TaK H INpUYMHA-
MH, CBfI3QHHBIMH C YEJIOBEYECKOH JeATeJbHOCTHIO (BBICOKOBOJBLTHHE 3JIEK-
TPOJIMHHH, SJEKTPOCTAHIIMK, pPaAMOCTAaHUMH u Ap.). [as onpepeieHHs
OKMOGKH ONTHYECKOrO BH3HPOBAHMsA, a 3HAUHUT, H /s ONpEe/eHUs H3MeHe-
A KO3(D(UIHEHTa [IPeJOMJEHHs MO XOAY CBETOBOTO Jiyuya, HYKHO 3HaThb
BeJIHYHHY HANPs2KEHHOCTH 3JIEKTPHYECKOTO IOJsA MO JHHHH BH3HDOBAHHS.
Ilns HaxoxJeHHsl 5THX 3Ha4eHHH BOCHOJb3yeMcsi NpuHUuNoM Depmu, Ko-
TOPBIH MOXKHO 3aMHCaTh B CJACAYIOUIEM BHJE:

ds
Tmiu =, SW » (1)

rae  Tpjn — MHUHMMalbHOe BpeMsI NPOXOXKAEHHS CBETOBOIO Jdy4a MeX-
Ly AByMs ToukamH; ds — nuddepennuas AyrH CBETOBOH KPHBOH; U (Xyz)—
3HaY€HHe CKODOCTH CBeTa B 3aBHCHMOCTH OT KOOPAMHAT.

[TpuMenss MeTod BapHAlMOHHOTO HCYHCJAEHHST M TNPUHHMAS, YTO

¢
v(xyz) :}z—(m, 4 BBIpakas y ¥ 2 yepe3 X, MOXHO, corgacho [3], mia Bbl-

paxenus (1) 3amucath caelyOLIHA (QYHKUHOHAJ:

J= S n(y, 2) l 1+( %)z+ (%;) 2)

\ /;

Xo
rae n(y, e) — 3HaueHue KO3(QHUHEHTa NpeJOoMJeHHA B 3aBHCKHMOCTH
OT KOODAHHAT Y H 2.

1 O norpeulHocTsx, BO3HHKAIOUIHX NPH reofe3HYeCKHX YIJOBbiX H3MEPEHHSX, 33 CueT
TaKOTO pona Ro3Myllenu#t, 6bino ykasano apropy JI. C. Xukakom.
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3nas n Kak (QYHKUHIO OT HaOPSKEHHOCTH 3JeKTpuueckoro nonas F u
£ xax ¢ynxkuuio ot (y, 2) H pemlas ¢GyHKHHOHAJ (2), MOXKHO MOJYYHTb
vpaBHEHHE CBETOBOIl KPHBOH MPH NPOXOXKAEHHH B BO3LYXe IOA BO3jed-
CTBHEM 3JIeKTPHUECKOro MOJS HaNpsiKeHHOCTbio F.

Insi ompenenenuss omMGKH ONTHUECKOTO BH3HDOBAHHS 38 CUET 3i1€KT-
DOONTHYECKUX BJMAHMI INpUMeM, 4TO Ha BCEM NYTH NPOXOKAEHHS Ayua
aTMocdephoe JaBjieHHe, TeMIeparypa, BJAXKHOCTb H KOHUEHTPAUUS ra-
30B B artMmocepe mnocrosHHbL. Torga KosQdUIMEHT npeaoMm/eHHs Oygmer
H3MEHAThCS TOJBKO 32 CYET BJHJHHSA 32JEKTPHUUECKOrO MO/ W CBETOBas
KpuBas OyJer (QyHKIMeH TObKO BeJHYHHBI F.

Monekynapuas ontHka (1) Jgaer c/leayoIyi0 3aBHCHMOCTb KO3(du-
HeHTa MpPeJOMJIEHHs] OT HaMpsSKeHHOCTH 3SJIeKTPHYECKoro moasi F:

S (1 — D)(n*+2)[ 1 0 | 247
ﬂ,p-—-ﬂo—f— 6!11, _8110,01:,7 L
: (ng2 — D(n2+2)[ 1 0 A &
= fo” — D" T2)p 1 08 oy A
Hy="o71~ 61, [87: o I

Tae no— MOKa3aTesNb NPEJOMJICHHS B HeHTpasnbHOW aTMocdepe; 7, —
MOKa3aTesNb NPEJIOMJIEHHS BJAOJb BEKTOPAa HANpPSIKEHHOCTH 3JeKTPHUUYECKO-
ro nons; ng — NOKasaTelb MPeJOMJEHHs MHepNeHJHKYNsPHO BEKTOpPY Ha-

NPpAXEHHOCTH 3JIEKTPUYECKOTrO TMOoJId; F——Hanpﬂ}KEHHOCTb JIEKTPHYECKOTO

o4, — IIOKa3aTeJlb H3MeHeHHS ,lIPISﬂeKTpPI‘leCKOﬂ IIPOHHUIIAEMOCTHY H4

de
op
SAHHALY M3MEHEHMs AaBjeHHs; A — ofuasi MOJNSAPH3YEMOCTL CpPefbl; u —
KO3 (HIHEHT MO PH3ANUN MOJIEKYJ CpeJbl.

Beanunna A Moxker GbiThb BhipaxkeHa corgacHo [1] caenyiomeit 3apu-
CHMOCT3IO:
KF*?

A_—_&_TV“. (4)

rae K ——nocrosunas Keppa; No— uHcio MOJeKy.1 B elHHHLE 06b-

eMa.
Bennyuna a, B cBOW ouepenb, MOKeT ObITb HAfiieHa H3 COOTHOLIEHHS:
no=142nNoa, (5)
OTKYyZA
no 3r !
iy 6)
B3]
HMoncrasnsis (4) n (6) B (3) 1 3aMeHsis BoIpaXkeHHe w= ;
My
TOJIYUHM
= 2 1 de 2K
n,=n,+ 2RE (_1—6;:(; e rz()_—T)"
@)
1 0e K
= ) PR IONAE I TS ) SIS r oy
e S L (lﬁ‘mdp = 1)'

Oanum u3 nauGosee 4acTO BCTPEYAIOUIMXCS HA NPAKTHKE 3JEKTpHYEC-
KHX MONeH, KOTOpble MOTYT OKasaTh BJHAHME Ha reojesHuecKHe H3Mepe-
HUs, SABJSIOTCS BbICOKOBOJbTHBIE 3JIEKTPOJHHUH. [lJa KOJMUeCTBEHHOM
OL€HKH 3ITOro fBJAEHHA 3afajMMCH CJHEAYIOIMHMH JaHHBIMH, [pHYEM AJf
YROOCTBA BBIYHCJEHHH BCce BEJHUMHBI H (OPMYJBl B AajbHeileM Oynem
nucath B cucreMe MKCA. Tlyctb HMeercsi 3/1€KTPOJHHHS MOIHOCTbIO P
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» mampsmennwem (. JIMhHS BUSHPOBaHHMA IJIHHON L NpPOXOAHT Ha paccro-
@EW® r NapajsieibHO 3JEKTPOJNHHHMH. s MPOCTOTH JaJbHEHIUUX H3JI0XKe-
4Hfl YCJOBHMCH, YTO TOK M/IET MO OJHOMY NpoBoAy. Torma HampsiXeHHOCTb
3JeKTpHYeCKoro mnoJsi F Ha JIMHHM BM3MPOBAHHSI BBIPA3HTCH coraacHo {3]

CIeIVIOUIHM COOTHOMIEHHEM:

Fiie - 1B L/ o _ (8)

=2‘EUI‘ €o1

rae U—-Hanpmxeﬂne 3JIEKTPOJIHHHUH, 8; P—\‘IOLLLH‘OCTb 3JICKTPOJH~
HHH, 8T, Mo~ — MATHHTHAas NIDOHHLAEMOCTb CpPEIbl; eo~=¢ — AHIJEKTPH-
yeckas IIOCTOSIHHAsi CpPenbl.

MakcuManbHOE BJMSIHKME 3JeKTpHUeckoe noJe OyaeT OKasblBaTh Ha
JAy4, H,U,yllll*l]’l mapanJejJbHO 3JEKTPOJHHHH. TOI‘ILa, BOCIIOJIb30BABUINUCH
BTOPHIM ypaBHeHHeM ¢opmyabl (7) H moicraBadas B Hero (8), 3amuuueM:

& RP?p, 1 o0e K
A= 2n2U% 2 (ﬁ TR n0-1> (9)

\

Ry 1 0= K
O603Ha4YuB 272—8‘:' (167 o _n,,———l) =0, OKOHYaTEJbHO MOMVUHM
P 1
n’s:n’0+kuz }T (10)

B namem ciyyae cBeToBasi KpuBasi OYAET INPOXOJHUTH B IJIGCKOGCTH,
06pa3opaHHON OCbIO NpoBoJa M BekropoM F. Ecau npunath 3a ocb X ocb
MpoBOAA, 3a 0Cb Y — HampasJsieHHe BekTOpa F, TOorja NepBblil nHTEPGAN
¢dyHKIHOHaNa (2) NmpH yCJAOBHH, 4TO n={(y), 3anHlIeTCs CAEAVIOWHM BHI-

paXeHHeM:
i =Cp/ 1+ an

rie C — npou3Bo/IbHAS MNOCTOSAHHAS HHTErpUpPOBaHHS.
Orciona yroa 8, onpenenaoumuil BeJHUHHY OUGKE BU3UPOBAHUA, DyaeT

i A DP* \? 1

D P2
[Ipunumas BO BHHUMaHHe, ‘XTOW«LH pemass puddepeHLHaIbHOE YPAB-

HeHHe (12), MOXKHO ¢ AOCTATOYHOH TOYHOCTBIO HANMHCAaTh YPaBHEHHE CBETO-
BOH KPHBOH

1 7 2DP2p 2C?
y=grm=a) e —o-BERC ey

EciH coBMecTUThL HayaJO KOODAMHAT C CEpeJHHOM MpPOBOAA, TOTAa
C,=0 (rax kak ypaBHeHHe (13) CHMMETPHYHO OTHOCHTENbHo OCH Y).
[TocTosunylo C MoxHO Ha#tiH u3 dopmynasl (13) npu ycaoBHH, uTO
CBETOBAsl KpPHBas NOJXKHa IPOXOAHTb yepe3 nBe (HUKCHPOBAaHHBIE TOYKH C
KOOpAHHATaAMH
L

L
Xg = —??‘; Ve=T; X, :—?§ V=2



Torna Beanunna C? BbIpa3UTCA cnenylomeﬁ 3a@BHCHMOCTbBIO OT HaudaJb-

HBIX YCJIOBHI:
2 ) 2 2 /]2
(% o Ea )ng — 1 l/r"ng + 4n, %‘:—(% + r‘3)
Er= = : I : (14)

- 2r?

[Toncrasass senuuuny C? B dopmyay (12), MOXKHO ompegenutb 3aBH-
CUMOCTDb tg 6 OT KOHKPETHbBIX YCJOBHI H3MepeHHH.
Hnsi KoNMYeCTBEHHOH OLEHKH BeNHYHHBI O 3afajuMcs CJIeAYIOSiHMH
3HAUEHHSIMMU:
ny,— 1= R =29-10-3,

S5 Senrin L8
dp H
2
K=4-10~2“;—%.

CH
o = 10_7—.;" )

g0 =0,11-10—F o ;
M

Torna D = 0,326 - 10 ~ >, KpoMe TOro, KakK NOKa3biBAOT MOJCYETHl, BEJHUH-
Hy C ans L>1 km u r<50 M MOXKHO C [AOCTATOYHOH CTEmEeHbI TOUHOCTH
TPUHSITL PaBHOH no, Torma Gopmyny (12) c ydyeTom Majoctd yriaa § Mox-
HO 3amnucath B BHIE

./ 2DPt _ Dip:
< l n Uty " 20y

(15)

[TpeneGperas uneHoM BTODOFO MOPsiAKa MAaJOCTH, OKOHYATEJIbHO M0Jy4UM:

2D P
37 = p” ol O 1 16)
p l/ AT (16)

d
Ecnn yuteM, 4To A/ onpenesieHHs BeJIHYHHBI Yria § NMPOH3BOLHYIO E‘—;

HYXKHO BBIYHCAHTB [ia KOHLE JHHHH BH3HPOBaHHS, TO €CTb B TOUKE y=r,

e
H moAcTaBUM B ¢opMyay (16) HafiieHHOe 3HA4YeHHE _o”Il/ 22, TO NOJYUHM:
/ no
N 1‘17”'})
A 8] (17)

Takum o6GpasoM, ecau HMeeTCs 3JEKTPOJHHHS MOUIHOCTbIO P =500 xar
H HanpsxeHHeM 10 kg8 (Haubo.lee pacHpoCTpaHEeHHbIE 3JEKTPOJHHHUH), TO
omn6Ka ONTHYeCKOro BH3WpoBaHus mnpu r=10 x coctaBur okono 67, a
upu r=>50 m —okoso 1”7, 4To npu BLICOKOTOUHLIX YIJIOBBIX H3MEpPEHHAX
JAaeT OIYTHMYIO MOTPEelIHOCTb, KOTOPYID HEeOoOXOAMMO YUMTHIBATh. ITa
AorpeltHoCTh OyAeT 3aBHCETh OT B3aUMHOIO DAacCHOJIOXKEHHS JHHWH BH3H-
pQBaHMA M 3JMeKTPOJMHHH. EciM OHH pAacloJoXKeHsl B TOPH3OHTaJbHOM
IJIOCKOCTH, TO BeJHYHHA § OyHeT NONHOCTbIO BXOJHTH B TOPH30OHTAJRHbIE
H3MEpEHHS, eC/H Ke OhH PACNOJIOXKEHbl B BEPTHKAJIbHOH IIOCKOCTH, TO §
OyfeT BJIUATb Ha BepTHKaJbHble Yrab. [IpH MpPoYNX B3aMMHBIX PaciGJio-
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sesmsx A Ovier pasjarathCi Ha BePTUKAJbHYI0O M T[OPH30HTAJ/bHYIO
cocTaBasouiye.

Hy#%HO OTMETHTb €ellle H TO O0GCTOATEJbCTBO, YTO MOJIYYEHHBIH pesyJib-
34T OTHOCHTCS K CJy4alo IPOXOXKIeHHA Jydya NapajJelbHO 3JeKTPOJHHHH
HpH HJeadbHbIX VCJOBHAX JJIl OMHCAHHBIX SIBJIEHHH, TO eCTh K CJy4alo
MaKCHMaJIbHOTO BJMSIHHS, PeasnbHoe cocTosiHMe aTMochepwnl Oyner H3Me-
H:Tb 5TH NpeIBbIUHC/EHHBIE Pe3yabTaThl, H A HX Gojiee TOYHOro Ompeje-
Jdedusi HVXKHA SKCepUMeHTa/lbHasi IPOBEpKa.
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