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TTpy MaIbIX MPOTSHKEHHOCTSAX IMHMK cBs3U | umcnennoe paccrosme &

- “YUCIICHHOE” PACCTOSHUE .

mano, 1 F =1, a E, ~1/r. Tpu Gomumx I umcnenHoe paccrostue §
Bermko, u F ~1/1 a Em~%2.

8.3. 2. TponocgepHbie BOTHBI

3a cuer m3MeHeHusI Ko3((pUIMEHTa TPEIOMIICHUS B 3aBUCHMOCTU OT
BBICOTHI HAJ| TIOBEPXHOCTHIO 3eMIIM MPOMCXOMUT pedpakiysl - UCKPHBIICHHE
TPAEKTOPUH JIBMKEHUSI BOJHBI . [Ipy 3TOM MyTh BOJHBI (JTy4) IPEICTABRIIIET CO-
OOl TUTABHYIO KPHBYIO, BBITYKJIOCTH KOTOPOW B OOBIYHBIX YCJIOBHMSIX, KOTZa
IJIOTHOCTH TPOTOC(EepbI ¢ pOCTOM BBICOTHI YOBIBACT, HAIPaBIeHa OT TIOBEPXHO-
cri 3emi ((cm. paznen 7.4.3.).

8.3.2.1. DxBUBAJICHTHBII paauyc 3emu

YacTo npy MpakTAYeCKUX pacyeTax MapaMeTpoB TPONOCHEpHBIX JTMHUI
CBS13M yZIOOHEE CBECTH PACTIPOCTPaHEHHE BOJIHBI IT0 KPUBOJIMHEHHON TPACKTOPHH
K pacnpOCTPaHEHHUIO T10 MPSAMOM. B 3TOM citydae BBOIMTCS IOHITUE DKBHUBA-
JieHTHOTO pamyca 3emm R’ (pric. 8.12.).

N

Puc. 8.12. K onpenenennio S3KBUBUIEHTHOTO Pajiayca 3eMITH

OKBUBAJICHTHBINA PAIYC 3€MIIM OIPEIESIETCS U3 YCIIOBHS, UTO Pa3HOCTb
MEKTY KPUBA3HOM 36MHOW MIOBEPXHOCTU Y KPUBU3HOW TPACKTOPUH BOJIHBI B Pe-

ATHHOM U ‘“3KBUBAJICHTHOM~ CITy4dae OCTAETCS IMTOCTOSIHHOM :
1 1 1 1

Ry » R p°
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C yuerom, 410 1/ p° = 0, nomyqaem :

Ry = i
- Fo
P
WIH, ¢ y4eToM (7.63) :
R
Ry =—2—=k"R,
: 8.50
1+ Rodn (830
dh
k° :#
1€ TIapameTp 1+R, SE :

OrMerrM, YTO pacCTOsIHUE MPSIMOM BUAMMOCTH HaJl ‘“SKBUBAJICHTHOM
" " 3

3emieit onpenensercs o dopmyie (8.43) ¢ samenoii Ry— Ry .
[Tpn wcnone3oBany (hopMyIbl BBEIEHCKOTO SKBUBAICHTHBIC BBICOTHI

MoJbEMa aHTEHH HEeOOXOIMMO PAcCUMTHIBATh TAOKE Haf ‘SKBUBAJICHTHOM
3eMIel.

8.3.2.2. Buanl TponocdepHoii pedpakmm

B peatbHBIX yCIOBUSIX CKOPOCTh M3MEHEHHsT KO3(h(HIHEHTa IpeiomIie-
HUS C BBICOTOM MOYKET M3MEHSITRCS B IIIMPOKKX TIPEIETIax 10 BEJIMYMHE 1 JTKE
V3MEHSIT 3HaK.

[Ipu 3TOM BCE BOBMOMKHBIE ClTy4an TporocepHol pedpakiyy Kiaccugu-

LAPYIOTCA CIIEYIOLIM O0pasoM :

1. OrcyrerBre pedpakimu (puc.8.13.).

. dn
Koaddumment mpenomiernst ¢ BbicoTo He m3Mensieress | — =0 |,

dh
p=0, Ry =Ry, BoHa NMpSIMONMHEHHO PACTPOCTPAHSETCS HAJl PeaTbHO
3emrei .
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Puc. 8.13 . Pedppaximst orcyTcTByer

PaccrostHue ripsiMoit BUIMMOCTY M aMIUIUTYIA TIOJISE B TOUKE MPUEMA pac-
CUNTBIBAIOTCS TI0 OOBIMHBIM (PopMyJiaM, KOTOpbIE BBIBOIWIHCH 0€3 ydera pe-
(hpaKimm.

2. OtpuriatennbHas pedpakims (puc.8.14).

dn
C yBenmueHreM BhICOThI KOAMMUIMEHT MPEIOMIICHHS pacTeT dah >0,
a pajmyc KpUBM3HBI TpaeKTopud BoMHBI p < 0. BBIIyKIOCTS Tpackropum
HarparJieHa K 3emie, BOJIHA YXOIUT OT 3eMJTH, & SKBUBAJICHTHBIN PaTyC 3eMITH

Ry <Ry,

h

/ W
0 A AU
P &

Puc. 8.14 . OtpuriarenbHast TporiocepHas pedpakips

I[pu otpuriatensHON TporochepHO pedpakiy NPOUCXOIUT YMEHbIIIE-
HHE aMILTUTY/IbI TIOJISI B TOUKE MPUEMA M YMEHBIIIAETCSl PACCTOSHUE TPSIMOM BH-

JIAMOCTH TI0 CPAaBHEHHIO CO CITy4aeM OTCYTCTBUS peDpakiymL.

3. IonoxwrensHas pepakiys.
[ Ipu nonoxuTeNbHOM pedpaxiiy, Koraa Ko UIEHT MperioMIIeHHs ¢
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dn
BBICOTOM TIAJIAeT (d_h < Oj , PAIyC KPUBH3HBI TPACKTOPUH BOJIHBI 0 > 0, BBI-

IYKJIOCTh TPACKTOPHM HarlpapjieHa OT 3eMJIM, BOJIHA KaK Obl OrHOaeT IOBEpX-
o 3 pod
HOCTB 3eMJIH, 4 SKBUBAICHTHBIA paguyc 3emm Rg > Ry . Paccrosaue npsmvoii

BUIMMOCTH YBCIIMYMBACTCAA, 4 aMIUINTY/1d ITOJI1 B TOUKE IIPUEMaA BO3PACTACT I10

CPaBHEHHIO CO CITyYacM OTCYTCTBHS PPaKIIHHL

. dn .
bosblior pana3oH W3MEHEHUs d_h , IPUBOIIIMM K CYIIICCTBCHHBIM

KAQUECTBEHHbIM M KOJMYECTBEHHBIM PATUUMSM B IPOIIECCaX PacpOCTPaHEHUS
PaIMOBONH , JWKTYET I1e7IeCO00pa3sHOCTh BBIIEIICHUS CIICIYFOIIMX TIOIBUIOB
TIOJIOYKHUTEILHOM pedpaKIuy :

a. Tomwicennas pechpaxuus (puc. 8.15.).

CxopocTh yMeHbITIeHHsT KO3 pUIEHTa PEIOMIICHHS C BBICOTOM JIGKUT B

Tpeaesax
N 0na105W L - (s0 5108 po (1.4
- =(0+4:10 )[W},p (0+2,5-10 )[m],RO_(l.SjRO

h

Puc. 8.15. TloHmwkeHHas pedpaximis

0. Hopmanoras pedhpaxuust (puc. 8.16.).
Ecrm  ckopocth  m3MeHeHMST KOd(UIMeHTa TIpelOMIICHHS  paBHA

dn 1

5
ah =-4-10 [@} , UTO COOTBETCTBYET TaK Ha3bIBAGMON HOPMATILHOM TPO-

riocpepe, CBOMCTBA KOTOPOH OTOOPKAIOT CPETHEE COCTOSHHUE BCEHM peaTbHOM
Tporocdeps! [§] , omyyaeM :
4
p=2,5-10*[xu],R] =§RO_
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Puc. 8.16. HopmanbHas pedpakimst

8. [osvuuenuasa pechpaxuus (puc. 8.17.).

CxopocTh yMeHbITIeHHsT KO3 pUIEHTa PEIOMIICHHS C BBICOTOM JISKUT B

dn 5 . -5 1 .
npesierax ﬁz(—mo +-157-10 )[—}

KM

4
p=(2,5-10"+6,37-10% ) [xn ]Roa—(g_oojRo

L@m

Puc. 8.17. IloBbiiiieHHas pedpakipis

2. Kpumuueckas pechparues (puc. 8.18.)

CkopocTh  yMeHbllIeHUsI  KOo3(bUIMEHTa  TPENOMJICHUS — paBHA

dn 5| 1 1
%:_15,7-10 [$}= R, - ;. P=Ry, Te. Han peanbHOI 3eMiteli TpaeKTO-

e}
pyst BOJIHBI UAET TApa/UIeIbHO MOBEPXHOCTH 3eMimd. [Ipu stom Ry =0, te.
“SKBUBAJICHTHAS ~ 3€MJISI CTAHOBUTCS IUIOCKOH .
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Puc. 8.18 . Kpurndeckas pedpakiiys

0. Ceepxpedhparuus (puc. 8.19.).

Ecimu ckopocth yMeHblTieHHsT KoaduimeHTa IpeioMieHHsI ¢ BBICOTOM

dn 1 5| 1
TPEBBIIACT KPUTHUHECKYIO, T.C. 4y < "R, =-15,7-10 {E} , 10 P<Ry,u
0

2
BOJIHA BO3BPAILIAETCs K 3eMile ¥ cHoBa oTpakaerca v T.1. Ipu stom Ry <0, n
“oKBHMBaJICHTHAST 3eMJISI IMEET BOTHYTYIO (DOpMYy.

h
|:_
0 3 p

Puc. 8.19. Ceepxpedpakimst

SBnenvie cBepxpedpakLy MHOTIA HAOIFOACTCS MPH MOSBJICHUN HA BbI-
cotax ~ (1+3) kM Tak Ha3pIBACMBIX WHBEPCHOHHBIX CIIOCB C PE3KO BBIPAKCH-

HBIM TIEpPENazoM CKOPOCTH M3MEeHeH s konduimenTa npenomiieHust. OT 3Tux
CJIOCB OTPAXKAOTCST BOJIHBI METPOBOTO JTHANA30Ha, U CBSI3b YCTAHABIIMBACTCS Ha
PACCTOSIHIMS JI0 HECKOJIBKHX COT KJIOMETpoB. OTHAKO MHTEP(EPESHIINS JTydeH C
PATMYHBIME aMITIATY/THO-(DA30BBIMH XapaKTePHICTUKAMHI TIPHUBOJIUT K HEYCTOM-

YMBOCTH CBsI3H.
* k%
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B zakimouenrie otmerrm, 4To Bujl TporiocepHoi pedpakimy Ha TOM Win
MHOM BBICOTE YIOOHO OIPEIIEIISITh, UCTIONB3Ys CIeMaTbHBINA rpaduk (puc. 8.20.),

N

Puc. 8.20. K onpenenenyro Bua pedypakiim

N=(n-1)10°

/20

Ha KOTOPOM HaHEeCEHHI JIBa CEMENCTRA MapalIeIbHbIX MPSMBIX : CILIOIIHBIE CO-
OTBETCTBYIOT CKOPOCTH M3MEHEHUSI KOX(P(HIMEHTa MpeioMICHUs TIPH HOp-
MaTBHOM pehpaKIvim, a ITyHKTUPOM — IPY KPUTAYECKOM.

o KCrIepUMEHTATHHO CHSITOM 3aBUCHMOCTH HMHIEKca mperomiieHust N
(8.2a) ot BBICOTHI, OTOOpKEHHOM KprBoii ABC , MOYKHO CZIeNaTh CIETYFOIIHE
BBIBOIBL:

1. Ha yyactke AB Haksion N Oorbliie, ueM JUist Citydast KpUTHIECKOM pe-
(bpakimm, T.€. 31ech HAOMOIAETCST CBEPXpePpaKLs .

2. BT1ouke B Hakiion N cooTBeTCTBYET KpUTHYECKOM pedhpaKimu.

3.Hayuactke BC — moBbIieHHas1 pedpaxims .

4. Bonrre Toukn C ycTaHOBHIIACH HOpMATTbHAS pehpaKIIsL.

8.3.3. oHocdepHbIe BOJIHBI
8.33.1. Pedpaxims u oTpaskeHue paMoBOJIH B HOHOChepe

KaptuHy pacrnpoctpaneHnst ¥ OTpayKeHHUs paJMOBOIH B HOHOC(EPE MOK-
HO TPEJICTaBUTh, UCTIONB3YsI ITIOCKO-CIIOMCTYEO MOJIENL HoHOC(eph! (puc.8.21.) u

YUIUTbIBASL , YTO € POCTOM KOHICHTPAIMU JJICKTPOHOB N 5 AVDIICKTPUYCCKAA
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IMPOHULIACMOCTb £ 1 BOJHOBOEC YHCIIO k YMCHBILAOTCHA .
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Puc. 8.20. OtpakeHre paaroBoiH B HOHOChEpe

Ha ocHoBanuu BToporo 3axoHa CHEJUINYca MOYKHO 3alIHCaTh:
Kosing, =k;sing, =...=k,sing, =k.sin ..
Tak Kak OTpaKCHHME MNPOMUCXONMT OT CIIOS, TJE YION MPETOMICHHS
6. =90°[1], 10 K« =K, SiNGy n ycriosue oTpakeHns NPUHAMAET B

ok
sin6 =k—=\/g, (851)

0
T.€. TIPY 33JAHHOM YIJIE TajieHus Ha HoHocdepy Gy OTpakeHHe IPOUCKXOIUT OT
CJIOSL, TJIE AMIIEKTPHYECKast POHUIIAEMOCTb, OTpeiesieMast BhIpakeHHeM (8.7),

pasHa €. . Orcrona, onpenemmB N5 1 3Has ee pacpeiesieHe Mo BBICOTE, MOYK-
HO HANTH BBICOTY TOUKH OTPAKCHHS JTyda TIPH 3aJaHHOM YacTOTe.
C yuerom (8.7), (8.7a) Beipakenue (8.51) mpuHrMaeT BT

. N,
Sinfp = [1-81—5. (852)

OTcrozia Clelyer, 4To MpH 3a7aHHoOM yacTote | cymmectsyer kpumyde-

CKUI1 yroJl IaJIeHUst BOJIHBI HA HOHOC(EpY 6’Kp , OIIPECIIEMbIA MAKCUMATIbHON

IEKTPOHHON KOHIEHTparmel N5 , v pu yriax manenus € < 6,, Bonna e

OTPAa3UTCH , a POUJIET CKBO3b HOHOC(EDY.
N3 (8.52) Haitnem MakcuMabHYHO pabOUyrO YacTOTY, IPU KOTOPO BOJIHA ,

najaromas Ha HoHocepy o 3a1aHHbM yryoM O , oTpasures ot noHochepsI

B CJI0€ C YIEKTPOHHOM KoHueHTparmeid N 5
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9\/N9 [3]1/0]143]

o [ KTy ] = c0sd, (8.53)
Ecm BoHa nazaer Ha norocdepy Hopmamsto (6, =0) 1o
foaxo =N, = Ty |
— f02 _ O
T.. OTP@KEHHE B 3TOM CIIydae IPOMCXOIUT OT cjiost , re € = 1- f2 .

max
ITpu 310M , €CIM OTPLKEHUE TIPOUCXOIUT OT CJIOS ¢ MAKCUMAIIBHOM KOHIICHTPA-
LIEH AJIEKTPOHOB, TO YaCTOTA HA3BIBACTCA KPUTHUUYECKOM, T.€.

pr =9 Namax = meax . (854)
Bomab! ¢ yactoToit f>f xp TP HOPMAJIIbHOM HAACHUN OT I/IOHOC(I)epI)I HC

otpaxarorcs. [ [py HaKJTOHHOM MAJICHUN KPUTUYECKAs YaCTOTA YBEJTMUMBAETCS
f

f =2
70 cos@,

(855)

8.33.2. Ilorionenue paayoBoJIH B MOHOC(epe

JIns yrpoeHrsi paccMOTPEHMsSI MATHUTHOE TIOJIE 3EMIIM YUUTHIBATH HE
Oyzem.

MpI BUIENH, YTO C YYETOM COYAAPEHUM MIEKTPOHOB C TSDKEIIBIMUA YaCTH-
[[aM{ OTHOCUTENBHAS TUIEKTPUUECKast IPOHULIAEMOCTh MOHOC(EPBI Mpe/ICTaB-
JISIET COOOM KOMIUIEKCHYIO BEIMUUHY & = g —ig" n OIPEIETSACTCS BBIPAKE-
rveM (8.10). TIpencraim &' u £ B pasBepHyTOM BHJIE.

2 2
[N "o W,V

g=1-———. =
D242 a)(a)2+v2) (8.56)

3aBHCHMOCTb TIOJISI OT TPOJIOIBHOM KOOPIMHATHI Z OIPEIETISETCS IKCIIO-

HEHIMATHLHON (DYHKITCH

—i . —-k a —lk n,_in” YA _-k n’z _k n”z _ile? e
elkz:eloﬁz:e of ):elo ako :e|kzekz

rie K"=kon" =k ‘|m Jé ‘ - KOO(UIHEHT 3aTyXaHNsI.

Ha mikux gacrorax (@ << V) u3 (8.56) ceqyer, 4ro
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2 2
, ),
g|rl-—|<<e" » —
1% v’
b =n o
T.€. MOXKHO CUMTATh, yTO €& = —1&" . (Cnyqan, KOorzma &' << 0 uBomHa ITPaKTH-

YECKU HE PACIPOCTPAHSICTCS U332 OUEHB OOJIBIIIONO 3aTyXaHHsI, HE PacCMaTpyBa-
eTCs).
[pu sToM KOA(PUIIMEHT 3aTyXaHus :

2 2
) @ @
K" =K, [Im,[— -2 | = w./e 0 -0 Jw
oMy 5y 040\ oy T o2y V¢ (857)

Ha Bbicokux yactorax (@ >> V) u3 (8.56) crefyer, 4o
2 2 2 2
@ wyV : . WyV : . WV
grl1-—"Sx1 &~2-<<1 £=1-i—2- Jé=1-i2=
2 , T.C. 0)3 , a 2603 )

0] ’ w°

OTKy/la KOX(P(PUIMEHT 3aTyXaHus :

a)gv a)gv

20° B 2cw’ (8.58)

N3 Beipakenwii (8.57), (8.58) BumHO, uT0 KOI(D(HUITMEHT 3aTyXaHus B 00JIa-

" __
SEKONEY

o n__ |
CTH HMU3KUX YaCTOT BO3PACTACT C YaCTOTOH (k 2 ) ,dB 00JIaCTH BBICOKHX

2
YaCTOT YOBIBAET ( k"~ ) PacdeTsI 1 SKCTIepUMEHTBI TIOKA3BIBAFOT , YTO MaK-

CUMaJIbHOC 3HaUCHHE KO3((UIECHTa 3aTyXaH!s UMeeT MecTo TIpH @ =~ v [4].

8.33.3. PacnpocrpaneHue paioBOJIH B HOHOChepe
€ Y4€TOM MATHUTHOIO OJIst 3eMJIH

PacripoctpaneHre BOJIHbI BAOIb MATHUTHOTO MOJISI 3emim

PaccMoTpuM pactipocTpaHeHre B HOHOC]Epe JMHEHHO MOJISpU30BaHHOM
[TOB Broib HaMpaBIieHXs , COBNAIAIOIICTO C HAMPABICHUEM BEKTOPA MarHWT-

roro momst 3emmm Hg , Ge3 yaera moreps (v =0).

Eem Hy=7Z°H, , To TeH30p MMDIEKTPHHeCKoit POHMIIAEMOCTH HOHO-
ctep (8.18) mpuHUMaeT BUL :



XX Xy 0
(¢)= Ex &y 0 ,
0 0 g,
@
6‘ :6‘ = | —
T XX
TIe yy PO
_ . C()SC()H
‘C"xy__‘gyx__I 2 2\, (859)
oo -
2
),
_ 0
gzz—l——2
(0]

I3 Tpetsero ypaehermst Maxcsena divD, =0 crenyer, wro B TTOB
OTCYTCTBYET HPOIO/IbHAs COCTABISIOLIAT BEKTOPA NIEKTPHHECKOH MHIYKLIHH,

1 MaTepHAIbHOE YPABHEHHE D =(£)&,E,, B KoopIMHATHOI (OpME TPHHH-
MaeT BUII :
Dmngo( E. . T éx E y) ,

Dmy = 6‘0( yxme +gnymy)

D.., = &&,Em, =0.

Orcroma Clienyer, 4ro B paccMarpuBaeMoM ciydae U Eq, =0,

ITycTs BekTOp E BOMHBI NeXHT B TWiockocTd Z = 0 M HanpasyieH BIOMb
ocu X (puc. 8.22.).

Tox neficBreM nonsi E a1eKTpoHsI IIPHOOPETAIOT CKOPOCTh, HAMPABIIeH-
HYIO TPOTHB OCU X, a moj JierictBueM ciibl JlopeHia (8.11) 3akpyumBarorcst
BOKPYT OCH Z .

JIMHENHO TIOJSIPU30BAHHYIO BOJIHY MOYKHO TIPEICTABUTH B BUIIE CYMMBbI
JIBYX BOJIH C TIPOTUBOIIOJIOKHBIMUA KPYTOBBIMU TIOJSIPU3ALMSIMA U C aMILTUTY-
JIOM, paBHOM MOJIOBUHE aMITTUTY/IbI JIMHEHHO MOJISPU30BAaHHOM BOJIHBI [ 1] :

W@ ) =Ew B ee0)

Harnpagienyie Bpaiienus Bektopa E;; coBmanaer ¢ HanpasienyemM Bpare-
HUS 2JIEKTPOHA TOJ1 JeHCTBHEM CWiThl JIOpeHIIa, a HarpaByieHUe BPAIICHHST BEK-



Puc.8.22. PacripoctpaneHye BOJIHbI BIOJIb H,

TOpa E 7 =~ IIPOTHUBOIIOJIOZKHO. OICIOI[a MOKHO CACJIATh BbIBO/, YTO YCJIOBUSI PacC-

MIPOCTPAHEHMSI BOJIH C IPABOM Y JIEBOM KPYTOBBIMHU TTOJISIPU3ALIASMA PA3TAYHBL
OnpenemM  FIEKTPHYECKUE TPOHUIIAEMOCTH HMOHOCKhEPhI IS 3THX
BOJIH, paCHPOCTPAHSIOIIMXCS  BAOJb MArHUTHOIO TIONS 3eMIIH .

JI1s1 BOJHBI € TPaBOM KPYroBOM MOJIPU3ALMEN W3 MATEPUATLHOTO YPaB-
werms D, = (€)&E,, yauTsBas (8.59), a Taroke, uro 13 (8.60) Emy =—1Eq,
VIMEEM '

2 2
mx {[ o —60.3 j ™ a)(a)2 —a),i) my]

2 2
:g{l_‘”—oJEmX:go SR -
o(o-o,) w° 4 Oy

w
AHATIOTMYHO TIOJTYyYAEM :
. > .
D,, =&, —a)—g la) E,
1+
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TaxeimM 00pa3oM, [T BOJIHBI C TIPaBOi KPYTrOBOM TOJISIPU3AIICH JTHIIICK-
TpUYecKast MPOHUIIAEMOCTh HOHOC(HEPHI OMPEIETISICTCS BRIPAKCHHEM

&g =1- a)_g 1
m==" )2 1. @n (8.61)
@
J171s1 BOJTHBI C JICBOM KPYTOBOM MOJIAPH3AIEH TaKUM K€ 00pa3oM TIoJTyda-
eM
soo1 @, 1
TS o 862)
0,
Oddexr Dapasies

N3 Beipakenuii (8.61), (8.62) oueBuIHO, UTO U (Pa30BbIE CKOPOCTH BOJIH C
TIPABOM 1 JIEBOK KPYTrOBBIMH TIOJISPHBALSMI OY/TyT Pa3THYHHI ;

VR V.
H—E, JI_E (8.63)

C a1um cBoricTBOM cBsi3aH ekt Dapaiesi, CMBICT KOTOPOTO B TOM, YTO
NIPA PaCIpOCTPaHESHNH JIMHEHHO TIOJISIPU30BAaHHON BOJIHBI B MOHOC(EpE BIOJH
MAarHATHOTO TTOJTs1 3eMITH TIPOUCXOIUT TIOBOPOT IIOCKOCTH TOJISIPH3AI K BOJTHBL

3aruiieM MrHOBEHHBIC 3HAYEHHSI COCTARJISFOIIMX TIOJST BOJH C TPABOU
(II'B) u nepoii (JITIB) kpyroBbIMU MOJSIPH3AIMSIMU ¢ HAYQILHOW HYJIEBOM (a-
301 (E = E), cyMMa KOTOpBIX JIaeT JIMHEHHO TONAPI30BaHHYIO BOTHY (8.60),
TIPOIIISIIITYEO PACCTOSHUE I

E r E E . r E .
Exy =-C0S|w|t——||=—C0sa: E;=—sinfo|t—-— ||=—sina

2 Vi, 2 ’ 2 Vi, 2

E r E E . r E .
Ewi =—=cos|o|t——||=—cC0sf- E,,=——sin|o|t—— ||=—=sin
= { [ Vﬂj:| 5 B, Eu 5 {a)( Vﬂﬂ 5 B
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3meck, ¢ yaeToM (8.63), 0003HaYEHO :

aza)[t——r g”] ﬂza){t—rjj
C ’ C '

Hcnons3yst popMyIibl TPUTOHOMETPUH

@ P o 2P
2

%= P o5 ; P

_ﬂ r
2 v e ), 669
a;ﬁ=wt—¢, e ‘Pzaz)_cr(\/gh/g)'

HAWZIEM PE3YIILTUPYIOLLIEE 1071 BOJIHBI

COS + COS 3 = 2C0S

sina —sin S = 2sin

1 0003HAYAS :

E, =E,; +E,, =Ecosycos(ot—p),
E,=E,, +E,, =Esinycos(wt—9p) .

Ot 1Be crH(a3HbIe COCTARIISIOIIME B CYMME JIAFOT TIOJIE JIMHEMHO MOJIsI-
PU30BAHHOM BOJIHBI, IJIOCKOCTH MOJSIPH3ALMK KOTOPOM TOBEPHYTa OTHOCUTETb-
Ho ocu X Hayron i/ (puc. 8.23.).

Puc. 8.23. T10BOpOT IUIOCKOCTY HOJSPU3ALIH BOJTHBI
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B 3aximodenre oTMeTHM, YTO B 3aBHCUMOCTH OT COOTHOIIICHUS €7 U €7
TIOBOPOT IJIOCKOCTH TIOJIIPH3ALIMI MOYKET TIPOUCXO/UTh BTy WIM JPYIYIO CTO-
poHy, T.e. yroi ¥/ (8.64) MoxkeT ObITh Kak TIOJIOKHUTEIILHBIM, TaK M OTPHIIATCITh-
HBIM.

Pacpoctpadenye BOJIHbBI ITONEPEK MATHUTHOTO
OoJISI 3eEMITN

Paccmotpum TTOB, pacnipoctpanstrorityrocsi B MoHOC(hepe B HaNpaBJICHAN
och | TIEPIEHIMKYIPHO MarauTHOMY Tiomo 3emm Hg (puc. 8.24.), monepeu-
HBIA BEKTOP AIEKTPHUECKOIO TOJIs1 KOTOPOH Ep = X"Ep, + VOEmy HAIPABIICH

—

IPOM3BONIEHO oTHOCHTENEHO H) .

Puc. 8.24. PacripoctpaHeHye BOJIHBI TIEPICHIVKYIIIPHO Ho

Ecm Hy =—Y°Hy, 10 TEH30p JMICKTPUIECKON TIPOHUITaeMOCTH (8.18)
TIPHHVMAET BUT :

gZX O gZZ

IJle COCTARIISFOIE TeH30pa Oe3 ydera moteph B HoHocdepe (v = 0)mpezcras-
JISTFOTCST (POpMyTIaMH



a
— — 0
Exx = €n =1- 2 2,
0 -
_ _ 00,
Exg = € =1 2 2\, (865)
oo —of
2
_1_%
Ey =173

MarepuansHoe ypasaenne Dy, = (¢)e E. B KOOpAMHATHOM (hopMe B

9TOM C. ac MHNUMACT BUJ , TJIC, KaK 1 BBIIIC 'HO , UTO sz =0 .
9 2 2 2

a. DmX:go( E_+&,E, )

Exx Emyx
6. D, = EoEyy Emy (8.66)
B. sz:go( szmx+8 Emz):o-

PaccmarpriBaemMyro BOJHY MOKHO MPEICTABUTH B BIJIC CyMMbI /IBYX BOJIH

C TOTNEPEYHBIMU  COCTABIITIOIIMMU JIEKTPUYECKOTO OIS me U Em y -
BorHa, y KOTOpoii BEKTOpP MOMEPEUHOTO HEKTPUIECKOrO MOl HAMPABJICH

NapaUIENLHO BEKTOPY MarauTHoro nonst 3emmn H | nasbsaercs  obbixrosen-

noti. OHa HE ‘‘dyBCTBYET MATHUTHOIO TOJSL. OJIEKTPUYECKas WHIYKIMS M
HANPSDKEHHOCTh  JICKTPUYECKOTO TIONSI 3TOM BOJIHBI CBSI3AHBI COOTHOITICHHEM
(8.66 0). JlvmnexTpryeckast MPOHUIIAEMOCTh HOHOC(EPBI JIS 3TOM BOJHBI

2
_%

fos =6y =1-—7 (8.67)

T.€. TaKasi ke , KaK s HoHocephl 0e3 yueta V' u H 0 (8.7).

N3 Bepakenus (8.66 B) ciemyer, 4to € me +é&, E =0,
Otcrofa BBITEKAET, YTO BOJIHA , BEKTOP MOIMEPEYHOIO MEKTPUUECKOrO

TIOJIS KOTOPOiA Em « TIEPIIEHIVMKYJIIPEH MATHUTHOMY TOJTEO 3eMITI Hy, B nomo-

cpepe MMeET HPOZIONBEHYEO COCTARIIFOLIYIO AIIEKTPIHYecKoro noms Ey,,
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. E .
Emz = _5_2)2( me : (8.68)
IToncrarmss (8.68) B (8.66 a), moimy4yaeM CBSI3b MEXY TEPIICHIUKYIISIP-
HeMu H g cocTapmsronmvm neKTprdeckoil MEIYKIUN M HAMPSDKEHHOCTH DIIEK-
TPUYECKOIO TOJIS:
ErEp | :
XX — me = &0€e06 me . (869)

77

BonHa, y KOTOpOW BEKTOp MOMNEPEYHOI0 JIEKTPUUECKOTO TIOJSI TIEPIICH-

D., =&l ¢

JWKYJIPEH MarHMTHOMY oo 3emii H , HasbBaercst neobbikrosennort. s

3TOM BOJHBI JIVJICKTPHYECKas IMPOHUIIAEMOCTh HOHOC(HEPHI , B COOTBETCTBUH C
(8.69) 1 (8.65),. onpenenseTcs BbIpaKESHUEM:

(8.70)

Pasiuame €06 U €1,006 TOBOPUT O TOM, HYTO U YCIIOBHS PACTIPOCTPAHEHHS

OOBIKHOBEHHOM 1 HEOOBIKHOBEHHOM BOJTH B MIOHOC(EPE PATMUHBL.
AHATMTUYECKUE 1 AKCTICPUMEHTANIbHBIE MCCIISI0BAHS TIOKA3a/IH, UTO MY
OTPOKEHWM BOJIHBI B MOHOC(EpE pachpOCTpaHEHHEe MOKHO PacCMaTpyBaTh

2/ 2
KaK KBazumornepeuroe [4]. B Hanbosee HHTEpeCHOM Cilydae, Korma @y / o<1

u rpaduk €06 U €ue06 MMEIOT BUI, IPEICTARIICHHBINA Ha pHC. 8.25., TIPOUC-
XOIUT TPOWHOE JTYYEIPESIOMIICHUE .

Ecrmm BonHa mafaeT Ha noHochepy HOpMAITBHO, TO, Kak ObLTO TIOKA3aHO B
pazzene ( 8.3.3.1.), orpakenre mpoucxomr or ciost, rae & =0, 9o coor-
BerctByeT ToukaM A u C w1 HeOOBIKHOBEHHOM BOJIHBI M Touke B s
OOBIKHOBEHHOM BOJHBI (pHC.8.25.). OOBIKHOBEHHAs! BOJIHA OTPKAETCA B TOM
croe voHoc(ephl, T7ie a)é = w° (¢, =0), a HeoObIKHOBEHHas BOJHA pac-
majaeTcs Ha JBa Jiyda C TOYKAMH OTPOKCHHMS B CIOSX, TIJIC
Of =0t @, (E4005 =0).

Heob
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Puc.8.25. 3aBucumocts €06 U €106 OT 603/602 (COH /a):0.5)

Touku oTpaxkeHHs1 HEOOBIKHOBEHHOM BOJIHBI JISKAT HYDKE U BBIITIE TOUKH
OTPaKEHNS] OOBIKHOBEHHOM BOJIHBI , IPHYEM JTyYd HEOOBIKHOBEHHOW BOJIHBI, OT-
POKAFOLAMCSA B BEPXHEN TOUKE, MPOXOIUT 3HAYUTEIIBHOE PACCTOSIHUE B HOHO-
cthepe. AMIIIMTY I TIOJIS 3TOM YacTW HEOOBIKHOBEHHOM BOJTHBI CHITBHO 3aTyXaeT
Y Ha MPaKTHKE MOKET He yuuThiBaThes. 11oo0Hast kaptuHa HaOMomaeTcss U
NPY HAKJIOHHOM TIAJICHUM BOJIHBI HA MOHOCREpY.

8.4. OcoOeHHOCTH pacIPOCTPaHEHMs1 PAVIOBOJIH
PA3IMYHbIX MANA30HOB

84.1. Knaccudmkanusi paavoBOJIH 10 4acToTe
(nJIMHEe BOJIHBI)

B cootBeTcTBIM ¢ ME&KTyHApOTHBIM PeriaMeHTOM paTMOCBSI3H TPHBOIAM
YCTaHOBJICHHBIC HA3BAaHUS JIUAIIA30HOB BOJIH M TIOJIOC YACTOT, MPUMEHSEMBIX B
PaTMOTEXHUKE, a Takoke a0OpeBHATypy M HA3BaHMsI JIMATIa30HOB PAIMOBOJIH,
TIPUHSTHIC B MPAKTHKES PAIOBEITIAHFS ¥ TSICBUIICHIS :

* OHY — ouens mrskue vactotel . f = (3+ 30) kI ; MupeaMeTpoBbIe
v cBepxymHHBIe BOHBI— C/IB : A = (100 +10) k.
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* HU — mmskue vactotel : f = (30 +300) kI ; xioMeTpoBble Win
nmaAbIe BoHbI— 1B : A = (10 + 1) xm.

* CY — cpeanme yactotel : f = (300 <+ 3000) kI 11 ; TeKTOMETPOBBIC HITH
cpemnrie BoHb —CB : A = (1000 +100) m.

* BU — Beicokwe dactotel : f = (3+30) MI 11 ; nekameTpoBbie Win Ko-
potkwe BoHbI - KB : 4 = (100 +10) m.

Jlanee uaeT muanaszoH ylIbTpakopoTKUX BoJH — Y KB, KoTopbIii pa3onBacT-
Cs1 Ha TIOJI/TAIIa30Hb! :

* OBY — ouenb Boicokue yactothl : f = (30 < 300) MI11 ; MeTpoBbIe
Bonebl: A = (10 +1) m.

* YBU — ynw1pasbicokue yactotsl : f = (300 <+ 3000) MI'11 ; nerwver-
posbic BoHbI : A = (100 +10) cm.

* CBU — ceepxsbicokue yactotel : f = (3+30)I T ; canTMeTpoBBIC
Bormubl : A = (10+1) em.

* KBY — kpaiine Bricokue yactothbl : f = (30 + 300) I'T1 ; Mummerpo-
Bble BOJHEI : A = (10 +1) M.

* - f=(300+3000)ITu ; ;ICIMMILIMMETPOBLIC BOJHBI
A=01+02)»m

Kpome 310ro B COBpEMEHHOM PAIUOTEXHUKE UCTIONB3YFOTCS HIEKTPOMAT-
HUTHBIC KOJIeOaHHsI, COOTBETCTBYOIINE OIITHYCCKOMY CIICKTPY :

* f=(3-10°+4-10°)ITu ; 4 =0,1mm+0,75ux - uadpaxpacuas
00J1acTb.

* f=(4-10°+7,5-10°)ITu; A = (0,75 +0,4) 1ix - BUIMMBIIA CBET.

o f=(75-10°+3-10°)IT; A =(0,4+0)ux- yasrpapmonecro-
Basi 0OJIACTb.

PaccMOTpHM KpaTKo XapakTepHbIC 0COOCHHOCTH PACIPOCTPAHEHHS Pazio-
BOJIH B [IPUPO/IHBIX YCTIOBHSIX, MIPHCYIIFE PA3THIHBIM HaIla30HaM.

8.4.2. Ocodennocru pacripocrpanenusi C/IB u /IB

* BoTom manasoHe BOJH 3eMHAs TIOBEPXHOCTH SIBISIETCS XOPOIIO
npoBosIei cpenoi (tgo >> 1) .
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* BOMI3M 3eMHOM TIOBEPXHOCTY BEKTOp E MpaKTiHecky TepreHmKyIis-
PEH K Hel , u 111 Oosiee A(PdEKTHBHOM PabOThHI JIMHMIA CBSI3U HAZI0 UCTIONB30BATh
AHTEHHBI C BEPTUKATHLHON MOJSIPU3ALKEH, YTO TIPAKTUYECKH HE PEATM3YEMO B
JTAHHOM JTaria30He BOJHH .

* CBs13b 3¢MHOM BOJIHOM 3a cyeT AU(paKIMK OCYILECTBISETCS HA PacCTOs-
HUS IECSITKOB THICSTY KHJIOMETPOB.

* CJIB u JIB mpakTidecku TOHOCTBEO OTPKAOTCS OT HOHOCHEPHI —
mHeM ot criost D, a Housto - E . Cynepriosuiis 3eMHo# 1 HOHOC(EPHOI BOJIH Ha
paccrosiausix 6onee 1000 kM maet nHTEpdEPESHIMOHHYIO KapTHUHY TIOJISL

* JIB 1 ocooenno CJIB npoHMKaroT B TOMIITY 3¢MHOM MTOBEPXHOCTH HE3a-
BHCHMO OT €€ XapakTepa (CyIlia I MOPE) Ha IITyOMHY JI0 COTEH METPOB M MOT'YT
OBITh MCTIONIE30BAHBI 11T CBSI3H C TTOIBOIHBIMHU JIOJIKAMH B TIOTPY>KEHHOM COCTO-
STHUH WK C KAaKFMMH-TTHOO TIOI3¢MHBIMI OOBEKTAMI.

* B cBs131 ¢ HEBOBMOXKHOCTBIO TIEPeIaun IMPOKOM TIOJIOCHI YaCTOT, HE0O-
XOIMMOM 711 KAYeCTBEHHOM TPAHCIBSILMKM peur Wik My3biky, JIB u C/IB wc-
TIOJTE3YFOTCSL, TTIABHBIM 00Pa30M, 15 11eJIei HaBUTralK 1 Tesierpadum.

8.43. Ocobennocru pactipocrpanenust CB

* CBs13b 3eMHOM BOJTHOM 3a CYET AUPPAKIMK OCYILIECTRIIICTCS] HA PacCTo-
stHsIX 710 1000 kM, a Ha OOJIbIIME PACCTOSIHKS — HOHOC(EPHOM BOJTHOM.

* HMoHocdepHast BoiHa noryioniaercs B crnoe D u otpakaercs B cioeE .
[loaromy Ha CB CB$13b B HOUHOE BpEMSI JTyHILIE.

* Ha paccrosmamsix ~ (500 + 700) kv 1iosie HOHOC()EPHOI BOJHBI C HtCTa-

OWThbHOM (ha3oii, CKIIabIBASICh C TIOJIEM 36MHOM BOJTHBI, BBI3BIBACT 3aMUPAHUS
curHasia. B 0opr0e ¢ 3aMHUpaHusiMU UCTIONB3YHOTCS CIIELUATIBHBIE CPEJICTBA aB-
TOMATHYECKOW PETYJIMPOBKU YCWIICHHUS CUTHAIA, 4 TAKOKE IMPUEM HA CUCTEMY He-
CKOJIBKHX Pa3HECEHHBIX AHTEHH C MOCIICYFOILM CIIOKEHUEM CUTHAIIOB.

* Ha CB nHaOmoznaeTcst Tak Ha3bIBaeMbIi SPQEKT MEPEKPeCcTHON MOITYIIs-
1Y, CBSI3aHHBIM C HEJMHEMHBIMU CBOMCTBAMM HMOHW3MPOBAaHHOIO raza. Ilpum
3TOM CHUTHAT MOITTHOM PaJTMOCTAHITAHN MOIYJIMPYET MPOBOAMMOCTD 1 KOI(P(HIIH-
€HT 3aTyXaHusl B 0071aCTH MOHOC(EpBIL, Yepe3 KOTOPYEO OH npoxout. Ecim uepe3
3Ty K€ 00J1acTh MPUXOAUT CUTHAT JAPYrod MEHEee MOIIHOM PaJIHOCTAHIUH, TO
MPOUCXOJUT AMIUIATY/IHAS TIEPEMOTYJISIIST STOM0 CUTHana , ¥ MHGOpMaIys,
riepeiaBacMasi 0osiee MOIITHOM PaMOCTAHIMEN , TIPOCITYILIMBACTCS Ha JIPYrOM
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paboueii yactore MeHee MOIHOM — pamvioctadiw [/]. B muanasone [IB u KB
3TOTO HE TPOMCXOIUT, TaK Kak JIB He mponukaror B woHOchepy, a Ha KB
JIOTIOITHUTENTLHAST CKOPOCTh JIEKTPOHOB TMPU B3aMMOJICUCTBUM C TIOJIEM BOJTHBI
0oJIee MOIITHOM PaMOCTAHIIMA Ha MHOTO MEHBIIIE MX COOCTBEHHOHM TEIIOBOM

CKOPOCTH.
* Wcnonms3yrorest CB B OCHOBHOM IS TIEJIEH pa/TOBEIIAHMSL.

8.4.4. Ocobdennoctu pacnipocrpanenusi KB

* CBs13b 3eMHOI BOJTHBI Ha KB BO3MOYKHA Ha PacCTOSIHUM B HECKOJIBKO J1e-
CSITKOB KIJIOMETPOB, TI€ HAPSDKEHHOCTH MIEKTPUYECKOTO TIOJIsS CUTHAJIA CHYDKA-
€TCs1 IO YPOBHSI IITyMOB.

* (OCHOBHOI MeXaHI3M Tiepeiauu paarocuraaia Ha KB — ckaukoBoe pac-
MPOCTPAHEHHE ITyTEM MHOTOKPATHOIO OTPKEHHUSI OT HOHOC(HEPHI U 3eMHOU TI0-
BEPXHOCTH. [ [py1 3TOM PaioBOSTHA MOYKET HECKOJIBKO Pa3 00eKaTh TOBEPXHOCTH
3eMJTH, BBI3BIBAS QKT “KPyrocBETHOIO dXa”.

* J1Be BOJHBI, OrioOast MOBEPXHOCTH 3EMITH B TIPOTUBOIIONIOKHBIX HAITPAB-
JICHVSIX Y CKIIAJIBIBASICh B TMAMETPATHHO MPOTHUBOIONIOAKHON TOUKE, MOTYT YBe-
JIMYUTH YPOBEHb CUTHAJIA TIO0 CPABHEHHIO C YPOBHEM CHUTHAJIA OJTHOM BOJHBI (3¢)-
(beKT aHTUTIONA).

* XapakTtepHoii 0COOCHHOCTBIO pactipocTpaneHust KB smisiercst o0paso-
BaHME TaK HA3bIBAEMOM 30HBI MOJYAHMS, KyZa He JOXOUT 3eMHasl BOJIHA U HE
TIONA/IACT OTPAKEHHAS! OT MOHOC(EPBL, TaK Kak Ha (PUKCUPOBAHHOM paboyeit ua-
CTOTE CYIIIECTBYET KPUTUUECKUI YTOJT BXO/IA BOJIHBI B HOHOC(EPY, U MU yIiax
BXOJ1a, MEHBIIIMX KPUTHYECKOIO,. BOJIHA B HOHOC(epe He otpakaercs. [Ipors-
YKEHHOCTh 30HbI MOJTYAHHSI MOYKET JJOCTUTATh HECKOJIBKUX COTEH KHJIOMETPOB.

* CymectBeHHOE BIMsiHME Ha paboty KB mHMiA CBSI3U OKa3bIBaeT COJI-
HEYHAs! aKTHBHOCTb, BbI3BIBAIOILIAS M3MEHEHHS [TAPAMETPOB MOHOCPEPBL

* KB 1mpoKo MpUMEHSFOTCSL B MPAKTUKE PATVOCBSI3H U PaJTMOBEIIAHNS
HECMOTPsI Ha TO, YTO TIepe/iadya CUTHATIOB B 3TOM JMaIla30He BOJIH CBSI3aHA C TTy-
OOKMMM 3aMHUPAHUSIMU 1 TIOMEXaMH, YXY/AIIAOIIMMUA PaO0Ty PMOIMHHI.

84.5. Ocobennoctu pacnipocrpanenus YKB

* 3eMHas BOJIHA TMO3BOJIIET NEPEABATh PAIMOCHTHAIBI HA PACCTOSHUS
MPSMOMN BUZIIMMOCTH.
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* B o0brHbIx ycnoBusax YKB He otpaxkarorcst 0T HOHOC(HEPBI U TIOITOMY
VICTIOJIB3YEOTCSI TS CBSI3U C KOCMUYECKVMH allNapaTaMH.

* B niepro/ipl IOBBITIEHHOM COTHEYHOM aKTUBHOCTH, KOTJIa 3HAYUTEIHHO
YBEJIMUMBACTCSl KOHIICHTpAIWs eKTpoHOB B HoHOochepe, YKB moryT otpa-
KaTbcs OT cnost F , a Takoke OT Tak Ha3bIBAEMOTO CIIOPAMIECKOIO (HEPETYIsp-
HOro) ciost E .

* VKB MOryT oTpaxarsCst OT CJIe/IOB CrOparoIuX B aTMoc(epe METeopoB,
OT “NIOJISIPHBIX CUSIHAM , KOHLICHTPALKSI JIEKTPOHOB B KOTOPBIX JIOCTUTAET COOT-
BETCTBYFOILIETO YPOBHsL. VICTIONB3ys 3T SIBICHMSI, B HEKOTOPBIX PErMOHAX 3eMITH
(neHTpanbHas Adprka, ApKTHKa) paboTarOT KOMMEPUECKUE JTMHNN CBS3H. Tak-
e UCTONB3YIOTCSl 00pa3yeMble C MOMOIIIBIO CIIEIMATBHBIX PAKET 00IacTH UC-
KYCCTBEHHOM MOHM3aIkH Ha BbicoTax ~ (100 +150) km.

*  CeepxnanpHee pacnpocrpanenre YKB HaOmonaercs B Tak Ha3biBac-
MBIX TPOMOC(EPHBIX JIMHUSX CBSI3H, KOIZa HMMEET MECTO SIBIICHHE CBEpXpe-
(hpakrmm .

Ecmu obmacts cBepxpedpakimy IpoCTUPAcTCs Ha OOJIBbIIME PACCTOSHMS
BJIOJIb 36MHOM TIOBEPXHOCTH, TO BOSHHUKAET BO3MOYKHOCTh CBEPXIATIHHErO TIpHe-
Ma YKB cHrHaioB, B YaCTHOCTH TEJICBU3HOHHOTO H300PKEHHS.

Pacripoctpanenye BOJIHBI B 3TOM CITy4ae TIPOUCXOUT B TaK HA3bIBAGMOM
TporocepHOM BOIHOBOIE (pHC.8.26.) CO CTEHKaMH, 00pa30BaHHOM IMOBEPXHO-
CTBIO 3eMJTH M CJIOEM TPOTIOC(EphI € PE3KO BHIPAKEHHBIM TIEPETIazioM CKOPOCTH
M3MEHEeHUsT Kod(uIeHTa MpesIOMIICHHSL.

1-00nAcTs HoprmansHos pEPparyuu N
2-odpacte  cbepxpE PPOK YU

Puc. 8.26. TpomocdepHbIii BOIHOBO

Kak 1 151 0OBIMHOTO BOJHOBOJIA, B 5TOM CITyHae CyIIECTBYET 4y, , KOTO-

pasi 3aBHCHT OT BBICOTBI N, ¥ ONpeIeNseTcs SMITMPHUECKO (hopMyIION :
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Ay [ 1] =8-107* 17 [ ] .

Ha IMPAKTUKC hg JOCTHUIaCT HCCKOJIBKHX ACCATKOB MCTPOB, U B TAKOM

BOJIHOBOJIE MOT'YT PaCpOCTPAHSTHCS ICIIMMETPOBBIE Y CAHTUMETPOBBIC BOJTHBL

TporocthepHbie BOITHOBOIBI TOSIBISIIOTCS HE PETYJISIPHO, M TIOITOMY pac-
CUMTHIBATH HA YCTAHOBJICHWE YCTOMUMBOM CBs3M Ha YKB ¢ MX moMOMIpo He
npuxoauTcs. KpoMe Toro oHM MOryT OKa3bIBaTh MEIAKOIIEE ICHCTBYE MPU pa-
00Te HA3EMHBIX PATMOJIOKAIIMOHHBIX CTAHIIHH, HE MPOITYCKAas X CUTHAJIBI BBIILIE

yposas N, .

* B Hactosiiiiee BpeMsi B YCJIOBUSIX YCKOPSIFOLIIETOCS Pa3BUTHSI CPETHUX U
OOJIBIIIMX TOPOJIOB BCE OOJBIIYHO POJIb B UX YKM3HHU UTPAFOT CUCTEMBI CBSI3H Ha
VKB (teneBuneHne, MOOWITbHAS CBSI3b, paioTesiedonus). [ loaromy mpoBoasTcs
yIIyOJIeHHbIE pa3pa0OTKM METONIOB TIPOTHO3a YCJIOBHM  PacrpOCTpaHEHHUS
PaIMOBOJIH B TOPOJIE, MIIYTCS OCHOBHBIC 3aKOHOMEPHOCTH (hPOPMHPOBAHMS JTH-
(paKIMOHHOrO MHOTONMy4eBoro mosst. Ha 0ase ITHX McCieoBaHM CTPOSITCS
CTATUCTUYECKUE U TpadruecKre METOJMKH pacyeTa Imojisl B IPUMEHEHN! K KOH-
KPETHBIM YCJIOBHSIM F'OPOJICKOM cpeibl [6].

* Tlpu gymne BomHbI A < 10cM Bo3pacTaeT YyBCTBUTEIHLHOCTH K aTMO-
chepHBIM OcaikaM (JI0KIb, TyMaH, CHET) U 3arpsi3HEHUIO BO3/TyXa IMbUIBIO (BO3-
pacraer koadduimeHT 3aryxanus). Kpome Toro MiummMerpoBbie U 0osee Ko-
POTKHE BOJIHBI Ha HEKOTOPBIX YACTOTAX B PE3yJIbTaTe PE30HAHCHBIX SIBIICHHIA
OTJIAFOT SHEPTHIO MOJIEKYJIaM BOJIbI M Ta30B, BXOJAIIMX B cocTaB atMocdepsl. B
pe3yJIbTaTe TPOUCXONT TaK Ha3bIBAGMOE CEJICKTHBHOE TIOTJIONICHUE SHEPIHH
PaCIIPOCTPAHSFOLLIEICS BOJHBL.

8.4.6. Hexotopbie 0CO0€HHOCTH CBSI3U ¢ KOCMITYECKIMU
o0beKTaMu

Pacyers! nokazeiBaror, yro npu yacrorax f > f,, =100 Ml (4,, <3m)

ToJTHOe Tiornomenye B HoHocdepe HesHauntensHo (~ 0,105) | n v MosxHO
npeHeOpeyb. ATy YaCTOTy TPHUHUMAIOT 32 HIDKHIOKO TPAHHITy YaCTOTHOIO Jva-
TIa30HA CBSI3U HA3EMHBIX PAMOCTAHII C OOBEKTAMU, HAXOJISIIIMMUCS 34 Tpeie-
JIaMy HOHOC(EpBL.

BepxHsasi TpaHMIla YacTOTHOTO JMAria3oHa OMMPEIEISIETCS] YCIOBUSIMU
MPOXOXKIICHNST BOJIHBI Ye€pe3 HIDKHIOW atMoc(epy M MpUHKMMACTCS PaBHOM
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f, ~101Tu. Ecom yBemmumBarh BBICOTY PacmioNIOKEHMs] PAAUOCTAHLM, TO 34
CYET YMEHBIIICHHSI TUIOTHOCTY U PA3IMUHBIX MpUMeceil motepu B Tporiocdepe
YMEHBIIIAIOTCS, YTO MO3BOJSIET yBeMumMBarh f, . Tak Ha BbICOTE ~ 5 KM MOYHO
ucnione3oBath f, ~40 1T (4, ~0,75cm).

XapakTepHOU OCOOCHHOCTBIO MPHEMa HA3EMHOM PATMOCTaHIIMEN CUrHaIa

CO CITYTHHUKA ABJEICTCA H€O6XO,Z[I/IMOC'IB y4a€Ta MBMCHCHUS YaCTOThI IIPUEMaA Ha
\Y

BEJIMUKHY TaK HA3bIBAGMOIO JIOILICPOBCKOIO CMEIIeH s YacToThl F; = f PERLS
V - OTHOCUTENbHAST CKOPOCTh TIEpEeIaTINKa U MPUEMHHKA BIIOJb COSAMHSIFOILICH
ux npsiMoit ymany; f - pabodast gactora, C- CKOpocTh cBeta. Cremyer oTMe-
TUTh, YTO B 3aBUCUMOCTY OT HarpariieHust V (COMDKEHUE WM yIaleHHe Tepe-
JIaT4vKa U TIPUEMHUKA) F; MOXKET OBITh MOJIOKUATENTHHOM WM OTPULIATETHHOM.

C nosieieHneM F; MIBMEHSIFOTCS| COCTABJISIFOILIME CIIEKTPA CHTHANA U €10 IIIMPHUHA.

JIy1st oGectiedeHy st HaZIeKHOM PATOCBSI3H HEOOXOIMMO PACIIAPSTH TTOJI0-
Cy IIPUEMHHKA Y YBEIIMUMBATH MOILHOCTG Tiepenarurka. Ha ripaktvke nepenar-
YUK 3apaHee HACTpauBaeTCs ¢ yaetoM F, (pabodast yactora niepeartunka f ap-

TOMAaTYECKH M3MEHSIETCSl TI0 OMPECTICHHOM MpOorpamMMe), a B MPUEMHHUKE C
pacimMpeHHo nosocoit ucrnoms3yercss AITY, xoTs 310 He yctpansier nedopma-
LM CIIEKTPa CUTHAIA TTOJHOCTBEO M TPEOYET MCTIONB30BaHUs CIIOKHOW JIOTION-
HUTEJIBHOU araparyphl.

[Ipu cBsBY MEXTy KOCMAYECKMMH arlliaparaMi B OTKPBITOM KOCMOCE C
TOYKM 3PEHUS. MEXAHM3MA PACTIPOCTPAHEHUS PAIIOBOIIH OTPAHUYCHUM TI0 BbI-
OOpy YacTOT CBSI3U HET, TaK KaK IUIOTHOCTH EKTPOHOB B KOCMHYECKOM cpefie

vama: N, [0 (10+100) 21/ car®
['nmaBHBIM (haKTOPOM, BIUSIOIIEM Ha OCIIa0JIEHHUE CUTHAIIA, 371ECh SIBJIAETCS
PacCTOSHYE MEXKITy TOUKAMH TIepeiaun 1 TipreMa.
W3 cooTHOIIEHMSI MIEATbHOM PaIMoONMHKM (8.25) ToiTydaeM ocniad-

JIEHUE TIPUHUMAEMOM MOIIHOCTH:
2

Py (4 2DD—  Ipp
5 “\aer) OO~ ar ) OO0 ©71)
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