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OPEIHUCJICBHE

3a Bpems, HCTEKWIEC ¢ MOMeEHNTA MOCJEIEro H3Aalist KHHTH, BOMPOCH pacnpo-
cTpaHenuss KopoTkHx (KB) u ysabrpakoporkux (YKB) BoaH moJayunin jadjbHeiiuee
pa3puTHe. [10SIBRJIKCH COBepIleHHO HOBHIE pa3fie/lll HaYKH H NPAKTHKH pacnpocTpaHe-
HHSI PaAMOBOJIH: PAaCNpOCTPaHEHHe B KOCMHUECKOM [IPOCTPAICTBE; WCMOJL30BAHHE HC-
KYCCTBEHHBIX CIYTHHKOB 3eMJIH [JIs PeTPaHCAsLHH pajHonepesad; HcCJel0RaHHE MO-
BepXHOCTell H aTMocdepn 3eMan H APYrHX MJAaHeT pagHOTEXHHYECKIIMH MeTOAaMH.
Vray6uiauch ¥ pasBHAHCH NMPEACTABJCHHS O pacNmpOCTPAHCHIN patiozoal KRB n2na-
30Ha.

OTH 4 Apyrue NOCTHXKeHHs B 06JIaCTH pAacCnpOCTPaHEeHHs: DaJHOBOJH NpelCcTaB-
Js0T GOJIBINON HHTEpeC ANS WHPOKOTO Kpyra pamguotiobuteseii. [TosToMy B TpeTbeM,
HepepaﬁOTaHI{OM H JOINOJHEeHHOM H3X4aHHHM KHHIH 3HayHTeIbHCE MEeCTO OTBeNE€HO HO-
BBIM JaHHbIM O PacHPOCTPAaHEHHH PaAHOBCIH, 6o.ee MOAPOGHO OMHCAHBI METOXBI 3KC-
NepHMEHTAIbHOrO HCCICLOBAHHA HOHOCHEpHi, paclinped MaTepHaJ MO CBepXJaJbHEMY
pacnpoctpaHenuio YKB, BBesena riaBa O pacnpoCTpaH¢HHH DAJZHOBOJH B KOCMHUe-
CKOM NpPOCTPaHCTBE.

Hsyuennio pacnpoctpanenns YKB 65110 NOCBSilEHO MHOrO TEOPETHHECKHX H 3IKC-
lepHMeHTaJbHBIX HCCJAeNOBaHMi. DoJbwod BKIaM B 3TO J€JI0 BHECTH COBETCKHE Yue-
uole B. A. Bpemeuckuii, B. A. ®ox, M. A. Ko1ocos. B Hactosiniiee Bpems padota B
9TOA 06s1aCTH NpopoJixKaeTcs. HemnpepsiBiO H3BICK:BAOTCH HOBble BHALI MPHMEHEHHS
YKB. OcBoeHa pnanbusis paguocBsdb Ha YKB ¢ ucnosb3oBanneMm paccesHHst pajguo-
BOJIH Ha HEOJXHOPOAHOCTAX TPomocgeprl H HOHOCHEpLl, ¢ HCMOML30BAHHEM OTPAKEHHS
pPamMOBOJH OT ciaelos MeTeopoB. Ocylnecrs.aeHa pa HOCBA3L H Mepefava TeJeBHAEHHS
nyTeM peTpaHCAsUHH paanozonH ueped MC3. C nmoMouibio paIHOBONH COBETCKHE Yde-
Hble BIEPBLIE B HCTODHH Ye/JOBeueCcTBA CYMeJH NepefaTh Ha 3eMJo H306parieHHe He-
BHAHMOH CTOPOHB! JIyHBI. JIOCTHTHYTBI 3HAUHTEJbHbIE YCIEXH B H3YUEHHH NOBEPXHOCTH
H atMocdepsl Beneper u Mapca. Bce 370 cBHEeTehCTBYeT 0 BaXKHOCTH BONPOCOB pac-
NPOCTpaHEHUsI PAJHOBOJIH H, B yacTiocTH, Y KB.

B kHHre HCnoJb3yeTcss B OCHOBHOM YCTAHOBHBIUEeCS B PaAHOMIOGHTEbCKOM JIHTe-
paType HaHMeHOBaHHe NHANa30HOB PaJHOBOJH — KOPOTKHeE, YJIbTPAKOpPOTKIIe — H YKa-
3bIBAETCS HX HAHMEHOBAHWE IO HOBOMY CTaHAApTY.

Pagnomo6uten 6bIM MHOHEPaMH KODPOTKOBOJHOBON cBs3H. CBouMn paGoTaMu
OHH CIOCOGCTBOBAJIH PAaCUIHPEHHIO CBelleHHH o pacnpoctpaneHnH YKB, HX onbiTet
0 MajbHEMY MpHeMY TeJeBHAEHHs HAAIOT LEHHbIe MaTepHadbl JJs HOBBIX HayYHBIX
o6o06uenHuii.

Hannas Kuura, paciuupsis Kpyro3op pagmsoJioGuTenefi B 06JacTH pacrnpocTpa-
HEHHsI pPajHoBOJH, GyHeT cnoco6CTBOBATb WX JAaJjbHefimedl akTHBHONI paGoTe MmO oc-
BOEHHIO HOBLIX JHAaNa3OHOB H OMbITaM MO JafNbHEMY H CBepXAaJbHEMY IpHeMY Te-
JIeBHILEHHS.

OT3biBBl B mokenaHHs Mpocb6a HampasasTh mo agpecy: 101000, Mocksa, Yuc-
TONDPYAHBIH Oys., 2, H3maTeabcTBO «PajHo u CBsI3b», pelakumss MaccoBoit paguo-
6u6MHOTEKH.

Asrop



OCHOBHBIE CBEAEHHS O PATUOBOJIHAX U AHTEHHAX

PAJTVIOBOJIHBI

Paduogoans npencraBasior co6oil aaeKkTpomMazHuTHOE Kosebarul, yactora Ko-
Toprix Bbiue 3 kI'W u Moxer gocrurats 300 I'Tu, mpuMbikas « HHOpaKpacHLIM
BOJIHAM. DJIEKTPOMArHUTHble KOJEeGaHHS STHX HacTOT IUHPOKO HCII0/Ib3YIOTCS. B Ha-
PONIHOM XO351{CTBe /A PafHOCBSI3H, TEJNEBHACHHSA, PalHOJIOKALHH, PanHMOHABHIraLlHH,
TEJEMETPHH, TeNeylTpaBJeHHs] H BO MHOrHX JAPYFHX o0nacTaXx. B cooTBercTBuH €
OCOGEHHOCTAMHU TMOCTPOEHHsI Nepejaiowlelf H MpHEMHOI annapatypel, o6JacTsaMH HC-
NO/Ib30BAHUA H OCOGEHHOCTSIMH PaclpoCTPaHeHHs PaiMOBOJHBI pasjieleHbl HAa jgHa-
Na30Hbl, KaK 3TO NpeicTanjeHo B Tabu. 2 NpHIOKeHHS.

[To HOBOMY CTaHmapTy 5TH HHanasoHH HMeHYIOTCS MHDHaMeTPOBLIM,  KHJIO-
METPOBLIM, [EKTaMeTPOBLIM, NEKaMeTPOBHIM (NOCHENHHH COOTBETCTBYeT KHAMA30HY
KOpOTKHX BOJH KB), MeTpoBbiM, XeLHMETPOBBIM, CaHTHMETPOBHIM, MHJLIHMETPO-
BbIM, paHee OGBbENHHSBIIAMHCH B [HaNa3oH YJbTPakopoTKux BoaH (YKB).

PaguoBosHEl SBAAIOTCA MPHPOAHBLIM PECYPCOM, KOTODHII Clefyer pa3syMHO HC-
N0/b30BaTh M 3a60T/IMBO OXpaHATb. B 1895 r. A. C. ITomoB OTKpPbI BO3MOMKHOCTD
HCIIOIb30BAHHA STOTO NPHPOJHOrO pecypca, M BOT MeHee ueM 3a CTO JieT Da3BHTHE
panHOCpeACTB MpHBEJIO K 3arpy3ke BCeX PafHOYACTOT M MEpPerpy3ke OTHENbHBIX
Zuanasonos. [lonoxenne, cloxuBmeecss B OGNAaCTH OCBOGHHS AHANMA30HOB paiHo-
9acTOT, MOKHO CPaBHHTb C HCTOpPHe OCBOEHHS HOBBLIX 3eMeJsib, KOrja CHauaja oc-
BaHBaJNuCh TJIOAOPOANLIE, JIETKO JOCTYNMHble YYacTKH, a 3aTeM 3eMJH, TpeGylomue
EDHNIOKEHHsT GOIbIIMX YCHJMI, H3LICKAHHS HOBBIX TEXHHUECKMX cpelcTs. K cuacTsio
AJIsi paIHOTEXHHKH, DaJHOBOJIHH — TAKOA PeCypC, KOTOPLIA MOMKeT ObITb HCIOJIb30-
BaH, HO He MoxkeT ObiTb H3pacXogoBaH. OJHAKO BO3MOXKHO 3aCOpEHHE AHAMa30Ha
PajanoaCcTOT NPH HEPALKOHAJIbHOM €r0 HCHOJL30BaHHH.

Papnopoann!, npencrasisis coGofl MeKTPOMAarHHTHble KOdeGaHis, SBASIOTCH CO-
BOKYIHOCTbIO SJIEKTDHYECKOr0 H MAarHHTHOTO MoOJiefl H XapaKTEePU3YIOTCS HanpsiKeH-

HOCTHIO 3/EKTPHUYECKOTO H MAarHHTHOrQ
noJeit. las  HarasAgHOro mpexcrasJe-
HHSl  3JIEKTPOMATHHTHOIO  MOJS  Ha
puc. 1 mpencTaBieHBl CHJOBbIE JHHHH
MoJisi, CO3AAHHOr0 CaMoi MpocToH aH-
TEHHOA — KOPOTKHM  BHGpaTopoM.
Cn/iomHble  JIHHHM H306paXkaioT CHJIO-
Bbie JIMHHH 9JIEKTPHYECKOro ImoJd, a
TOYKH H KpecTol — 3aMbIKaloUHecs
BOKDYr HHX JIHHHH MAarHHTHOrO IOJf,
JieXKaulHe B IJIOCKOCTH, MNepNeHIHKY-
JIIPHOR IUVIOCKOCTH PHCYHKa. Bpanu ot
AHTEHHB CHJIOBble JIHHHH 3JIEKTpuye-
CKOro H MAarHuTHoro mnoseft B3aHMHO
nepneHaukyaapuel.  Hampasneuwne cu-
J0Bolt  JUIHHAKM TCASi B kakKA0H TOuKe
XapaKIepU3yeTcsl BCKIOPOM HaMPSIKeH-
Hocth noas. Ha puc 1 Bektop Hanps-
XKEHHOCTH 37neKTpHueckoro moast E Ha-
NpaBJIeH MO0 OCH X, BEKTOD HaNpsiKeH-
HOCIH# MalHuTHOrO nodas H — mo ocu
y. Hanmpasnenne pacnpoctpaHeHHst BOJ-
Prc. 1. MrHoBeHHast KapTAHa mons Hh 06o3HaueHo BekTopoM II, oHO cOB-
BE6paTOpa B IJIOCKOCTH CHJIOBHIX Jd- [MafaeT C OCbI0 2 M MepHeHAHKYJSPHO
HE#l SJIEKTPHUYECKOro MOJIS. sektopam E ® H. Ilpu pacnpoctpane-




HPH DaJHOBOJHb Beqnuunbl BekTopoB E m H Mensiorcss Bo Bpemenu ¢ wacroroff pa-
JAHOBOJIHH H, KpPOME€ TOTO, MEHSIOTCSl B HaNpaBJIeHHH DPAaclpOCTPAHEHHS BOJHHL

Ha puc. 2 nokasawa KapTHHa paclpeleseHHs HAMDSKEHHOCTH SJIEKTPHUECKOrO
H MarHuTHOrO MNOJieHl BIOJb HAMpaBJEHHA pAacHpOCTPAHEHHsI BOJHH, 3a(HKCHpO-
BaHHast JJIsi OXHOrO MOMEHTa BPeMeHH.
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Puc. 2. MrHoBenHast KapTHHA 7 F
pacnpefie/ieHAsT HaNpsKeHHO-
cTell SJEeKTPHYECKOTO B Mars H Z
HHTHOrO MoOJeA B Hampasne- Y
BHH PAacnpOCTPAHEHHS BOJHHL C E

Ecim nampsxeHHOCTb [OJs B JABYX TOYKax NpocTpaHcTBa, Hampumep A B B,
Bo3pacraer H yObiBaeT OJHOBPEMEHHO, TO TOBOPAT, YTO NOJS B STHX TOYKAX CUH-
¢asnel. Tlons B Toukax A u C — npoTusogasubl, Tak Kak B JI0G0H MOMEHT Bpeme-
HM BEKTOpa HampsXKeHHOCTH NOJA HampaBJeHbl B MPOTHBOMOJOMKHbIE CTOPOHEL
Ilons B ToOukax u D kose6nOTCs C HEKOTOPOH pa3HOCThIO (a3, 3aBHCAWEA OT
qyacToTh KoJebGaHuii H CcBOfCTB cpefabl. PaccrosiHne MexAay ABYMsi OaH:KaRMIAMEA
cuH(}a3HBIMY TOYKAMH MOJIS PaJMOBOJHBI Ha3bBaeTCs 0AuUHOL 60AHbL M.

C d3MeHeHHeM BpeMEHH KapTHHA NOJs NepeMemiaeTcs C (pasosol  CKOPOCTbIO
pacnpocipaHeHus BOJHH Ug, KOTOpas CBs3aHa C YaCTOTOH Kone0aHudA H  JJIHHOR
BOJHH COOTHOLIEHHEM Ug==fA. B cBOGOJHOM NpOCTpaHCTBe, MyCTOTe, PaJHOBOJHH
pacnpocTPaHsIOTC CO CKOPOCThIO cBera vp=c=300000 km/c. CrexosareibHO, B
CBOGOJHOM MPOCTPAHCTBE AJHHA BOJHH B METPax onpeieisiercs 0NpPH  H3BECTHOH
wacrore KosneGaHHi B Merarepuax ciaepyomum o6pasom: A=300/f. Ilpu pacmpo-
CTpPaHEHHH BOJIHBI B KaKOH-IHOO APYroi cpeje, BelleCTBE, CKOPOCTb IABHXKEHHS BOJ-
Hbl H3MEHeTCd B SaBHCHMOCTH OT CBOACTB BellecTBa: Ug=c/n, rae n — Kko3hdu-
LHEHT DPeJOMJACHHA CPeXsl.

[lpn oaHOM H TOM K€ HANpaBJEHHH PACMpPOCTPAHEHHs BOJIHHI SJIEKTPHYECKOe H
MAaTHHTHOE M0JS MOTYT ObITh Pa3NMYHO OPHEHTHPOBaHH B mpocrpaHcrBe. Ha puc. |
u 2 pextop noas E nanpasnen Bmoib ocu x. Ecaum BuGpatop mosepHyTh Ha 90° ®
HanpaBHTb N0 OCH Y, TO H BCA KapTHHa moJs mosepHercs Ha 90°, XOT# Hampasie-
HHe pacnpocTpaHeHHs BOJHHW He Hu3MenuTcs. Hanpasnenuwe BektTopa E ompenenser
noaspusayulo 80aHbl. PaccmaTpuBasi paclpocTpaHEHHe DPajHOBOJIH, pPas3jHyaloT 20-
DUBOHTANBHO W BEPTUKAALHO NOAAPU3OBAHHbIE B0AHbL. TODH3OHTAbHO MOJISIPH30BaH-
HOA BOJIHOII HA3bIBAIOT BOJIHY, Y KOTOpPoH BekTop E mapaJesieH MOBEPXHOCTH 3€M-<
a8 (puc. 3, a). Takas BoJHA H3Jayyaercd H NPHHHMAETCA aHTeHHaMH, HaNpHMep, B

E
I
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Puc. 3. [Tonapu3auns pagHoOBOJH.
@ ~— OPH30H1a/bHO NOJISIPH3OBAHHAS BOJIHA; 6 — BEPTHKAJLHO MOJNAPH30~
BaHnast BOJIIA.

BH/le TOPH3OHTAJbHHX BHGpaTopoB. IIas nepemaum TenemuneHus B GONBIUHACTBE IO«
POJIOB NPAMEHSIOTC PaAHOBOJHH TOPH3OHTAJbHOA NOJARpH3aUHR. BepTHkanapHo mnoO-
JSPH30BAHHOA BOJIHOR HA3HWBAlOT BOJHY, y KoTopoi Bekrop H napaanenes mno-
BepxHoctH 3emun (puc. 3, 6). BepTHKaAbHO MOJAPH30BAHHBIE BOJIHEI H3JIy4aloTCs H
NPHHAMAIOTCS BePTHKAJbHHIMH BHODaTOpaMH H NPHMEHSIOTCS, HanpuMep, AJsf pa-
IHOCBASH BOAHTeJell TaKCH ¢ AHCIETUEPCKHMH NYHKTaMH, cayx6Gamm I['AH,
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HanpsiKeHHOCTH 3JeKTPHYECKOrO H MarHHTHOTO MOJlefl CBSI3aHR Mex1y Co6oR
Jepe3 MapaMeTpbl Cpefibl, MO3TOMY HOCTATOYHO PAacCYHTaTb HJHM H3MEDUTb OIHY M3
sTHX BeauyuH. OKa3ajiocb, yTo yHAoGHee H3MepATb HAMNPSKEHHOCTb 3JIEKTPHYECKOTO
nonsi. HanpsKeHHOCTb 3JEeKTPUUECKOTO MOJsi H3MepsieTcss B BOJIbTax Ha Mmetp (B/m),
MHJITHBOJIbTaX Ha MeTp (MB/M) HJH MHKpOBOMbTax Ha MeTp (MkB/M): 1 mMkB=
=10-% MB/M=10-% B/m. Uacto mno/b3ylOTCS OTHOCHTEJbHLIMH JIOrapHpMHIECKHMH
enuHHnaMH — femubenamn  (nB) 1| mb=201g E/E;. OOGeuHo npuHEMawT Ei=
=1 MkB/M u 1 MB/m. [TostoMy nanpsikeHHOCTb moJs, Hanpumep 1000 mxB/M, pas-
Ha 60 AB, oThecennniMm Kk 1 MkB (B 1000 pas uiau na 60 nb Gombuwe 1 wmxB). B
NpHJIOXKeHHH JaHa T1a6u. 1, mosBossiionlasi OMNpele]HTb, BO CKOJbKO Pa3 HamnpsiKeH-
HOCTb TOJI OTJHYAeTCs OT HEKOTOPOro 3HAYEHHS, €CJHH H3BECTHO, CKOJbKO AeunGen
cOoCTaBJIsleT 3Ta pas3HHIa.

PAJIIOBOJIHBI B CPEJIE

PacnpocTpaHeHie pajlioBOJH MPOHCXOINT B HEKOTOPO#H cpele BOMH3H NOBepX-
HoCTH 3eMJH, B ee aTMocdepe, B KOCMHYECKOM NPOCTPAHCTBE, NPHYEM Ha YCJIOBHS
pacnpocTpaHeHHs PaJHOBOJNH OKAa3bIBAIOT BJMSHHE 3JeKTPHYECKHE CBOHCTBA CpeJib,
onpejiesisieMble ee npogoOUMOCToI0 U OU3AEKTpudeckol nporuyaemocrsto. I1posonu-
MOCTb BeLIeCTB OMNpefeJseTcs HaJHYHeM CBOOOJHBIX SJEKTPOHOB B BeuiecTse. em
6o.blle CBOGOMHBIX (CMOCOGHBIX TepeMeliaThCs) 3/]eKTPOHOB B KyOHYECKOM CaHTH-
MeTpe BellecTBa, TeM OJHiKe ero 3JeKTPHYeCKHe CBOHCTBA K CBOHCTBY MpPOBOXHHKA.
Ilu3/1eKTpHYeCKHe CBOHCTBA BeLIECTBA ONpPeNeIAIOTCS CIOCOGHOCTBIO MOJEKY:1 —Be-
ecTBa MOBOPAUMBATLCH MO AENCTBHEM 3jeKTpHyeckoro noas. Uem Goabuie npo-
BOJHMOCTb BeILEeCTBA, TeM OOJblle 3HEPrHH TepseT 3JeKTPOMAarHUTHAsh BOJIHA FpPH
pacnpocTpaHeHHH B 3TOM BeluecTBe, GOJbluas 4YacTb 3JMEKTPOMArHHTHOI  3HEPIHH
NepexoguT B Temnosylo. (He ciaepyer cmemnBaThb 3TO OOCTOSITENBCTBO C SABJICHHEM
yMeHbLIEHHS TIOTEPb B MPOBOJAE MPH YBeJHYEHHH ero MpOBOAHMOCTH.)

Hannune y Bemects CBCOICTB NPOBOAHHKA M JH3JIEKTPHKAa NPHBOIHT K TOMY,
YTO B BeIIeCTBAX OMHOBPEMEHHO CYLIECTBYIOT TOKU NpOSOGUMOCTU, COBNAlaloLLKLe
no dase ¢ HANpSIKEHHEM, H TOKU CMeujexus, OTIHualoulHecs MO (ase OT Hampsxe-
Husi Ha 90°. Ecaum TOKHM MPOBOIMMOCTH 3HAUHTE/NbHO OOJblUE TOKOB CMeUIeHHs, TO
BELIECTBO MOMKHO CUHTATb NPOSOOHUKOM, NPH OGDATHOM COOTHOLIEHHH — Oud.1eKTpu-
KoM. 3HaueHHe TOKa CMEIIeHHs 3aBHCHT OT 4YacTOThl KoJeOaHHH, MOSTOMY H COOT-
HOIlleHHe MeXAY TOKaMH NPOBOAHMOCTH H CMEILEHHS MeHseTCs B 3aBHCHMOCTH OT
YyactoTel KoaeOauuit. Takum 006pasoM, OJHO I TO K€ BElIeCTBO MOXKET MPOSBJAThL
Ha pa3HbIX YacTOTax TO CBO/CTBA NPOBOJHHKA, TO CBOMCTBa AHS/EKTpHKA. JTO OT-
HOCHTCS, KOHEUHO, H K 3JEKTPHUECKHM CBOIICTBAM IOBEPXHOCTH 3eMJH (CYIUH H MO-
psi) H arMocdepe.

IJsi xapakTepHCTHKH MNOMVIOWIAIOMHX CBOHCTB CPeAbl TNMOJbL3YIOTCA  MOHATHEM
yOeavroeo Koagpuyuenra noeaoujerus I'yy (meuubesnl Ha KHIOMETP), MOKA3HIBAIO-
LIero, BO CKOJIbKO pa3 YMEHbLIHJAch HANPSKEHHOCTb MOJS [PH MNPOXOXACHHH €NH-
HAne NyTH (1 M Had 1 kM), U KO3huyuenToM nozaoujeHus Ha BceM MNyTH 7 (B
KHiioMerpax). Koadduuuent nornomenust yioGHo Belpaxarth B meunbenax I (aB) =
=Tyx r=201g E/Eo, rae E — HanpsiKeHHOCTb 10/ BOJHBI, NpOIIEAlIeH paccTOsHHe
r (B KHJaOMeTpax) B moryowaiomeii cpene: Eo-— Halnpsi:KEHHOCTb MOJSA BOJIHbI, OpO-
wepiledl TO e pacCTOsTHHEe B cBOGOJHOM IPOCTPAHCTBE.

B oxmopoaHoil cpeie, T. €. B cpejle, CBOMCTBA KOTOPOil He MEHSIOTCA MO BCeMY
o6beMy, BOJNHA JABMIKETCS NPSMOJHHEHO C MOCTOSIHHOH ckopocTbio. IIpu mnepexone
BOJIHBI H3 OJHOH Cpelsl B APYrylo Ha rIpaHHle pasfiejqa [BYX cpel [POHCXOIHT
npejoMJieHHe H OTparKeHHe BOJHbI. BoJiHa YaCTHYHO NPOXOJAHT BO BTOPYIO Cpeay,
NpHYeM HampaBJieHHe ee ABHXKEHHS MEHsAeTCS, M YaCTHYHO OTPaiKaeTcs OT IPaHHUbI
pasgmena cpex (puc. 4). B aTom cayuae yroJ maZeHHst BOJIHBI paBeH YIidy OTpaxe-
HHS, a yroJ NajeHHs ¢ H yros MpeJOMJIEHHs W CBA3aHbl COOTHOLIEGHHEM

sin @/sin Y = ny/ny, (1)

rae ny H Nz — Kosh@HUHCUTH NpeJOMJIeHHs MepBoii H BTOPOIl cpel COOTBET-
CTBEHHO.

Ecnu MOBepXHOCTb, Ha KOTOPYIO MajfaeT BOJHA, NpeicTaBiseT Cco0oi HAeanb-
HbIff MPOBOJHHK, TO BOJIHA NOJHOCTbIO OTPaXKaeTCs OT rPaHHIbl pasfiesia H He Npo-
XOAHT BO BTOpyI0 cpely. Takoe OTpa<eHHe Ha3blBAeTCSi 3epPKaJIbHBIM.

6



B cayusae, xorna csoficTBa cpefibl (KO3((HLHEHT ee NMpPeNOMJIEHHS) HEOLHHAKO-
Bbl B Da3JHYHBIX MecTax, T. €. KOrja cpeia HeOAHOPOJHA, BOJHA MHpeJOMJsSETCH H
IBHKETC MO KPHUBOJHHeHHOH TpaeKTOpHH. UeM G6oJiee HeONHOPOAHA Cpella, GYeM
;(>e3qe sb)lleHﬂeTCH Ko3pHUHeHT mNpejoMJeHHs, TeM O6ojblle KPHBH3HA TPaeKTOPHH
puc. 5).

;< 1>1717

Puc. 4. Tlpenomaenue
PaxHOBOJIH.

a—npH Tepexoge H3
MeHee IIJIOTHOH Cpeabl
B Gojee IJOTHYIO; 6 —
npuH nepexoze H3 6o-
Jlee IJIOTHOH CpeAnl B
MeHee IJIOTHYIO.

g)

SIBNeHHe HCKDHBJEHHS TPAaeKTOPHH JBHKEHHS BOJHbH B HEOZHOPOZHON cpene
HasbiBaeTca peppaxyueid. B ToM ciydae, Korja BoJHA MePeXOJHT M3 cCpelnl C
66abwiIM K03 GHUHEHTOM NpEJOMJICHHS B Cpelly € MeHbIIHM Ko3ddHIHEeHTOM mpe-
JIOMJIEHHA (HanpHMep, H3 BOABI B BO3AYX), IPH HOCTAaTOYHO GOJbIIOM yrje Mafue-
HHS MOJXKeT HACTYMHTb SIBJEHHE NOAHO20 BHYTPEHHE20 OTPAXCeHUus, T. €. BCS 3Hep-

3205>03 > >05>l5

Puc. 5. Pedparkuus paaHoOBOJIH.

THSl BOJIHBI OTPAa3HTCS OT TPAHHUBI pa3fiesia H He MPOHHMKAeT BO BTOpYio cpeny. $s-
Jienie TMOJIHOTrO BHYTPEHHEr0 OTPaXKeHHsT MOKEeT HMEeTb MeCTO H B HEOJHOPOXHOMN
cpeae, Koria Ko3GhGHUHEHT NMpeJoMJeHHs Cpelbl yMeHbIUAeTCss B HaNpaBJeHHH IBH-
XKeHysi BOJHbL. IIpH 3TOM BOJHA He NPONHKAeT HaJsbllec HEKOTOPOro OMpejeleHHOrO
paccrosinusi (paccrosinue b Ha puc. 5).

Hepenko B MecTo mpHeMa NPHXOZHT HE OfHA, a JBe€ HJH HECKOJIbKO BOJH OJ-
HOM H Tol e uactothl. Hampumep, eciu mnepenaiomasl aHTeHHa pacnojo)keHa B
Touke A (puc. 6, @), a HAa HEKOTOPOM pAacCTOSSHHH OT Hee HMeeTCs OTpaxaioulas
I0BEPXHOCTb B, TO B TOUKYy 5 BOJHH MOTrYT NPHATH NBYMS NyTAMH: NPAMBIM My-
TeM mo Jaundn AB u no nytH ABB5. B Touke 5 NpOHCXOAHMT CJOXEHHE MOJeH 3THX
JIBYX BOJIH — HHTepGepeHlHs,, IpHYeM pe3yJabTHpYIOUlee MNoje MOXKeT OKa3aTbCs JiH-
60 Goabuwie, Ju60 MeHblle IMoJell OTAENbHBIX BOJH. Ecixd pasHoCcTb AauH  myTefl
ABB u AB cocTapasieT ueJoe YHCIO AJHH BOJIH, TO MOJS CKJazxbiBalores B (ase H
pe3yJbTHpYylomee IMoJC OKasbiBaercst GoJiblle mojell OTAeabHbIX BosH (puc. 6, 6).
Ecau »ke pasHoOCTb AJHH BOJH COCTaBJsieT LeJOe UYHCJIO MOJYBOJH, TO NOJS BbIYH-
Talotcs (CKAaAbIBAlOTCA B NMpOTHBO(A3e) M pe3ynbTHPYIOLUlAsh HANPSXKEHHOCTb MOJIs
OKa3bLIBAETCS MeHbIlle CKJaAbIBalOUXCcs Moseli (pHcC. 6,8).
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IpencraBuM cebe, 4TO NMOJIOMKEHHE OTPaKalomedl MNOBEPXHOCTH MEHSETCH TaKHM
0o6pasoM, uTo pas3HocTb AJaHH nytefi ABS5 u AB COCTaBIseT TO LEJ0e YHCIO MJIHH
BOJIH, TO Lie/ioe YHCJO MOJYBOJH. Torza aMmmiuTyRa pe3yJbTHpYyIOIero mojis GyZAer
MEHATbCS OT MAaKCHMaJbHOrO 3HAauyeHHss [0 MHHHMAJbHOrO, T. €. HaNpsKEHHOCTb

nonst GymeT TO YBEJHYHBAThCH, TO yMeHbllaThcs. Takne KONeGaHHS HaNpsKEHHO-
CTH NMOJISI HA3HBAIOT 3AMUPAHUAMU.

£
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Puc. 6. MutepdepeHuns ABYX BOJIH.

Ecnn Ha mytH pacnpocTpaHeHHs BOJIHBI BCTPeYaeTcss HENpPO3payHoe NpemnsiTCT-
BHe, TO BOJIHA CTpeMHTCH ero OGOrHyTh (pHc. 7). SIBaenue orubaHus BOJIHOHM BCTpe-
YaIOUIHXCs HAa ee NMyTH MNpensTCTBHil HaswiBaeTcss Ougppakyued. Jmppakuus HauGo-
Jlee CHJIbHO TNpOSIBJASETCS B TOM CJydYae, KOrAa pa3Mepnl NMpeNnsTCTBHA CPaBHUMH C
JAJNHHOH BOJIHHL. Eciu npensTcTBHe OY€Hb MaJo MO CPaBHEHHIO C JJIHHON BOJHEL, TO
HanpsKEHHOCTh MOJIsi 3a MPEMSATCTBHEM MeHsieTcs He3HauuTeabHo (puc. 7,a). Ilpm
OTHOCHTEJbHO GOJIbIIHX pa3Mepax NpeNsiTCTBHS BOJIHA MDaKTHYeCKH ero He oruba-

€T W 3a npensATcTBHeM o6pa3yercst 06/acCTb TeHH, Tie HANMPSIKEHHOCTh NOJSA Mana
(puc. 7, 6).
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Puc. 7. Mudpakuus pagHOBOJH.

a — NPEensATCTBHE MaJIO MO0 CPaBHEHHIO C IUIHHO BOJIHBI; 6 — Npendarcr-
BHe BEJHKO MO CPaBHEHHIO C JUIHHOH BOJIHBI.

/1 Teks /77 :I

AHTEHHBI

AHTEHHH CJYXaT AJs1 H3JyueHHs MOIIHOCTH PafHOBOJH, mocrynaiomeft or ne-
pelaTudKa, WJH NpHEMa PaZHOBOJH, H3BJEYEHHS H3 3JEKTDOMarHHTHOTO NOJSA MOII-
HOCTH. M3BeCTHO MHOro THIOB aHTEHH, OT/IMYAIOMIHXCsl NPHHIHIOM JAeACTBHA, KOH-
CTPYKLMeH, BHEIIHHM BHIOM, HO paGora JioGoff aHTEHHB XapaKTepuayeTcs ee fapa-
MeTpaMH, TaKHMH KakK JuHarpaMMa HampaBJeHHOCTH, Ko3(¢HIHEHT HanpaBJEHHOrO
HefcTBHs, KO3(GHUHEHT YCHJIEHHS, NONSPH3aLHOHHLIE CBOACTBA.
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Juazpammoii HanpasaeHHOCTYU HA3LIBAIOT TpadHYECKyl0 3aBHCHMOCTb, MOKa3H-
BAIOULYI0, KaK pacrnpefelsieTcss B MPOCTPAHCTBE MOLIHOCTb, H3JyueHHas aHTEHHOH,
HJH C KaKHX HanpaBJeHHi aHTEHHA MOXeT TPHHHMAaTb PaJHOBOJIHBI.

AHTeHHa, OJMHAKOBO H3Jyyalollas BO BCe CTOPOHBI, Ha3bIBACTCS HEHANpagAeH-
#od. Ha puc. 8, a usobpaxkeHa AMarpaMMa HanpaBJeHHOCTH TaKOH aHTEHHbl, HpeX-
cTaBasouiast co6oil OKPYKHOCTb. B GOJIBIIMHCTBE CJyuyaeB »KeJaaTeJbHO COCPEeLOTO-
YHTb M3J1y4aeMYI0 AHTEHHOH MOMIHOCTb B ONpEJEJeHHOM HaNpaBJeHHH, T. €. CY3HTb
[MarpaMMy HaNpaB.IeHHOCTH, IPHAAB eif BHJI, H3006paxeHHbli Ha puc. 8,6. Yron 0,

Puc. 8. MuarpaMmbl HanpaBJeHHOCTH q )
AHTEHH. 7 FI

a — HeHanpaBJleHHAs aHTeHHa; 6 — Ha- %
npaB/eHHas aHTEHHA. a) )

B IpelenaX KOTOPOrO 3akJIOueHa OCHOBHas YacTb H3Jy4aeMOH MOIUHOCTH, Xapak-
TepH3yeT WHPHHY JAHAarpaMMbl HampasieHHOCTH. CTemeHb KOHIEHTPAlMH MOLIHOCTH,
H3JIyYeHHON aHTEHHOH B KeJaeMOM HamlpaBJleHHH, OIlpejensieTcs Ko3ggouyuenrom
Hanpasaennoeo Oedcrsus axrennvl. OH o6o3HauaeTcss 6yksoit D. Hampasnennas an-
TeHHa, H3JydYaiollas MOLUIHOCTb P, CO3JaeT TaKylo e Hanpsi:KeHHOCTb MoJsA B Mec-
Te mpHeMma, Kak HeHalpaBJeHHasl aHTeHHa, H3jyualoumas MOuwHOCTb PD.

Ecaun pa3Mepst aHTeHHb! 60Jbllle HJIH HEMHOrO MeHblIe IJIHHBI BOJIHBI, TO TaKas
aHTeHHa MoOxer 006JafaTh HAaNPaBJIEHHOCTbIO. BHIMOJHHTL HamnpaBjleHHble aHTEHHHl
I/ BOJIH JJIHHOH B THICSYM METPOB NOYTH HEBO3MOXKHO. B JHamasoHe CaHTHMETpO-
EbIX BOJH YHaeTCd CKOHIEHTPHPOBaTb M3JYUYEHHYIO MOUIHOCTb B yrje MeHee 1°
JluHeliHble pa3Mepbl TAaKOH aHTEHHbl MOCTHTalOT HECKOJbKHX JHeCATKOB MeTPOB.

He Bcsi MomHOCTb, MOABOAMMAs OT NepefaTyHka K aHTeHHe, H3nyuyaercd. Or-
HOlIEHHEe MOILHOCTH, H3JydYeHHOH AHTEHHOH, K MOIIHOCTH, NMOJBEJEHHOH K HeH, Ha-
3BIBAETCH KOIhuyuenToM noaesnozo delicteéus (K. M. A.) aHTeHHB. I[IpousBesrenHe
K. I. Ji. aHTeHHb Ha ee KO3()(HIHMEHT HANPABJEHHOrO NeHCTBHS HA3bIBAeTCH KO03(h-
Guyuenton ycunrenus antenno. G. KoadouumeHT ycunenus anteHHol YKB Moxer
Jocturath OonblIHX 3HaueHu#. JIJIs aHTeHH THNA <«BOJHOBOH KaHajl» B JAHaNa3oHe
METPOBBIX BOJIH K03(dHUHeHT ycuHaeHHst coctaBiser G=5--20, a mias napaGoJH-
HECKO AHTEHHbI B JHaNa30He CAaHTHMETPOBHIX BOJIH OH JocTHraer G=10%=-105.

AHTeHHB H3/1y4aiOT BOJIHbI OTpPENEJIEHHOH MOJSPH3aUNH, Kak 3TO OblJIO NOKa3a-
KO Ha npuHMepe BHGpaTopa. AHTeHHa NPHHHMAaeT BOJIHBI TOH JK€ NOJADH3AlHH, YTO
# uanyuaer. Hus sddexTHBHOro npHema XxapaxTep MNOJAPH3ALHH MOJS NPHHHMae-
MO BOJIHB M MOJISIPH3AllHOHHBIE CBOHCTBA MDHEMHOH aHTeHHbl JOJXKHBI COBNANaTh.

Ilpu pacnpocTpaHeHHH PafHOBOJH B CBOGOZHOM MNpPOCTpaHCTBE Ge3 yueTa BJHA-
HHf NOBEPXHOCTH M aTMocdepnl 3eMJIH JeHCTBYyOllee 3HAUeHHe HaMPAXKEHHOCTH
MoJs B MIUUINBOJbTAX Ha MeTP, CO3[4aBaeMOr0 AaHTEHHOH, MOXKHO NOJACYHMTATh MO
dopmyJte

E = 173/PG/r, 2

rae P — mowHocTs, mopsoauMasi K aHteHHe, KBT; G — KO3(Q®HIUHEHT YCHJICHHS aH-
TEeHHbI; 7 — PacCTOsIHHE OT Mepejaloulell aHTeHHb 10 TOUKH NPHEMa, KM.

M3 sToit QopMyan ciaexyer, UTO HAMPSKEHHOCTb MOt 06pPaTHO NPONOPIIHO-
HaJlbHa PACCTOSIHHIO OT Hepejalolllefi aHTEHHb RO TOYKH NMpHeMa H MPOMOPIHOHAJb-
Ha KBaJAPaTHOMY KOPHIO M3 3HauyeHHsS H3/1y4aeMON MOIIHOCTH.

MOKHO pacCyHTHIBAaTb He HAMPSKEHHOCTb MOJs BOGJH3H MDHEMHON aHTeHHH, a
HEMOCPeNCTBEHHO MOLLHOCTb, BBIAEISEMYI0 Ha BXOJe NPHEMHHKAa, COrJIACOBAHHOrO C
NpHeMHO!H aHTeHHOH, Pyp:

Prp = PGrep Gnp A?/(47tr)2, (3)

rie Gpep U Gup — COOTBETCTBEHHO KO3h(UUHEHTH YCHJEHHS Nepenaollefl R NpHeM-
HO¥ aHTeHHbl. MoIlHOCTh, NMOJyyaemass B NpPHEMHOH aHTeHHe, O6GpPAaTHO MPONMOPIHO-
HanbHa KBaJLpaTy pAacCTOSIHHS OT IMepefamouedl A0 NPHEMHON aHTEHHbl. YGbiBaHHe
MOILIHOCTH HPHHSATOrO CHTHAaJa C PacCTOSTHHEM MO CPABHEHHIO C MOUIHOCTBIO H3JY-
YCHHOrO CHrHajlla yaoGHO ouenuBaTh B Aenubenax: I'=101g Pyp/P.
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Ecnu He yunThIBaTH NMOTEPH MOLIHOCTH B Cpele, TO YMEHbIIEHHe MOULHOCTH
CHTHajla ¢ PacCTOSIHHeM, Ha3blBaeMoe MOTePSMH B CBOGOJHOM MPOCTPAHCTBE, OMpe-
JensoTcs hopMyJIoit

To= —[334 20 (Ig 7+ Ig )] 4 Guep + Gup. )

rne I'o— mortepu, AB; r — paccrosiuve, KM; f— paGouas uacrota, MIU; Ggpep %
Gup — KO3 OHUHEHTH YCHICHHS Mepefaiouleii H NpHeMHOH aHTeHH, nb.

B Ttaba. 1 npusio:KeHHs yKasaHO, BO CKOJbKO Da3 HM3MEHHJAChb MOLIHOCTb, €CiH
H3BeCTHAa pa3HHla B NelHnbenax.

Ilpu pacmpocTpaHeHHH B cpeie MOJHbe MOTepH (B Jeuubenax) CKJIafbIBAKTCS
H3 NOTepb B CBOGOZHOM NIPOCTPAHCTBE H NOTEPh Ha MOrJIOLIEHHE B Cpeje

Pnoan = To+ T (5)

B nuanasonax KB u YKB aHTeHHBI CTpeMATCs NOJHATb Ha HEKOTOPYIO BLICOTY
HajJ MOBEPXHOCTbIO 3€MJIH, YTOGBI NMOCTPOHKH, AepeBbs, XOJMbl He MNpensATCTBOBAJIH
PacnpocTpaHeHHIO PaJHOBOJIH.

SJIEKTPHYECKHE CBOMCTBA
HOBEPXHOCTH U ATMOC®EPBI 3EMJIHN

IIOBEPXHOCTBH 3EMJIH

Pa6ora GonbiuuHCTBa paiHoNHHHHA, ocoGeHHo YKB nuanasona, 3aBUCHT OT Xa-
paKTepa W 95/1eKTPHYECKHX CBONACTB MOBepXHOCTH 3eMJIH, Haj KOTOpOH NPOXOXHT pa-
puonunust., [1o cBOHM 32JIeKTpHUECKHM CBOACTBaM MOBEPXHOCTb 3eMJH IpeJCTaBJser
CYIIECTBEHHO HEOJHOPOJHYIO Cpely. DJeKTPHUECKHe CBOMCTBAa CyXOH H  BJIaXKHOR
NOYBLI Pa3JIHYHBl — yeM GOJblUe BJAXKHOCTb, TeM O6OJblue MPOBOAHMOCTL H JH3JIEKT-
puueckass nponHnaemocts. CosieHast Boga Mopeil obGjajaer 6oJblieli MPOBOAHMOCTHIO,
YeM MpecHasi BOAA O3ep M PeK, a AH3JEeKTPHUECKHEe NPOHHIAEMOCTH y HHX NpaKTHue-
CKH OJMHAKOBbl. PajHOBOJIHBI, PacHpoCTpaHssch BOJH3H NOBEPXHOCTH 3eMiiH, dac-
THYHO TPOHHKAIOT B IMyGb MOBEPXHOCTH M MOIJIOIIAIOTCA B HeH, a YaCTHYHO OTpa-
x)alorcst, Yem KOpoue AJHHA BOJIHBI, TEM HAa MEHbUIYIO TAyOHHY IPOHHKaeT BOJIHA
B r1y6b MOBePXHOCTH CYWIH HJAH Mops. Hampumep, mosie BOJHH JIJHHOA 3 M YMEHB-
waercss Ha 120 gb Ha rayGune nmpumepHo 40 cM IOA MOBEPXHOCTbIO MOPS, 3 BOJIHA
AJHHOHR 3 CM HCIBITHIBAeT TaKoe XKe MOrJIOiieHHe y:Ke Ha riy6GuHe 4 cym. Ilose orpa-
MEHHOH BOJHH TeM 60Jblie, ueM BJaKHee MOYBA, U NPH OTPAXKEHHH OT BOAH 60Jb-
Ie, YeM NPH OTPaXKEHHH OT MOYBHIL

B nuamazone KB u ocoGenno YKB mose OTpaKeHHOH BOJHH 3aBHCHT OT He«
poBHOCTell moBepXHOCTH 3eMiH. IIpu nmaseHuH PaZHOBOJNH Ha HEPOBHYIO NOBEPXHOCTb
HMEeT MeCTO paccesiHHOE OTPaKeHHe, NMpPHYEM HAMPSIKEHHOCTb INOJsS  OTPaXKEHHOH
BOJIHbI OKa3blBA€TCS MEHbllle, YeM MPH OTPaxKeHHH OT TJIaAKOH MOBEPXHOCTH.

I[ToBepxHocTh 3eMJH He HeaJbHO DPOBHas, HO paccessHHOe OTpakeHHe HaGuio-
ZaeTcs TOJIbKO B TOM CJyyae, KOTAa BEICOTa HepoBHOCTeH A GoJjbllle  HEKOTOPOro
3HAYeHHs, 3aBHUCALIEro OT JMJHHBL BOJHbI M yrja NaJeHHs BOJHbl H2 [OBEPXHOCTb
(puc. 9), 1. e. KOrza

h> h/8cos @, (6)

INonoro mapatouide BOJMHBI PacceHBalOTCs GoJee BLICOKHMH HEDPOBHOCTSIMH, deM
BOJIHbI, Maflaloune oTBecHO. [TOHSITHE «HepOBHAas MOBEPXHOCTb» PAa3IMUYHO MJsi BOJH
pasHblX JuanasoHoB: Aias KB HepoBHo-
CTAMH SIBJSIOTCS AOMa, XOJMBI, GoJsbline
epeBbsi, [Jsi CAHTHMETPOBBIX PajHOBOJB
Jaxe HeGospiuiHe Oyrpnl M TpaBa OpeA-
CTaBJSIOT 3HAYHTEJIbHYIO HEPOBHOCTD.

Puc. 9. PacccsiHie panHOBOJH HEDOB-
HOCTSAMH 3eMJH.
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ATMOC®EPA 3EMJIU

AtMocdepa 3emun mpocTHpaeTcsi OT NOBEPXHOCTH 3eMJH O PACCTOSHHA, paBHO-
F0 MPpHMEPHO TpeM pajgHycaM 3eMHOrO iapa (palHyC 3eMHOrO 1Iapa COCTAaBJSET B
cpennem 6370 kM). CocTaB rasoB aTMocdepbl MeHSeTCSI C BLICOTOI: BGJIH3H MOBepX-
HOCTH 3eMJM OCHOBHBIMH Ta3aMH SIBJSIOTCS MOJIEKYJSDHBEI a30T u Kucaopon (78 H
21% no oGbeMy COOTBETCTBEHHO), a HAUMHAS C BhIcOTH 100 KM MOSIBJSIOTCS aToO-
MapHBe COCTaBJISIOIMIHE 3THX Ta3oB. Ha GoJbIUMX BBICOTaX COAEPKATCS JeErkHe ra-
3al —reanit u Bogopon. Haunnast ¢ Beicotsl 80 kM B aTMocdepe COMepIKHTCS 3HAUH-
Te/IbHOE KOJHMYECTBO CBOGOIHBIX 3JEKTPOHOB, a HauMHas C BLICOTH 300—400 kM
BECH ra3 COCTOHT H3 3JEKTPOHOB M HOHOB. TakuM 06pa3oM, COCTaB, CTPOEHHE H
CBOACTBa aTMOc(epbl MeHAITCH ¢ BbLICOTOH. B aTMocdepe pasamuaior jgBe 60Jb-
wHe o6aacTu: Hedrpochepy OT TMOBEPXHOCTH 3eMJH HO BHICOTH 60 KM, THe rasbl
HeHTpabHble, CBOGOAHBIX 3JEKTPOHOB MaJjo, H uOHOC(epy, Bhie 60 KM, rae rashl
YaCTHYHO HJH MOJHOCTbIO HOHHM3HPOBaHHL. JDJIEKTPHYECKHE CBOHCTBa 3THX o6JacTei.
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Puc. 10. Crpoenue atmo- Puc. 11. Hamenenne koadpuiuu-
ctepnl 3eMaH. eHTa NpeJIOMJIeHHs1 BO31yXa B 3a-

BHCHMOCTH OT BBICOTHI.

1 — uneanusupoBaHHbBIR rpaduk AAa
HOpMaabHOR Tponocdepsl; 2 — peansb-
Hbllf rpadHK, NMOJY4YeHHBIA B pe3yib=
TaTe HU3MEpeHHH.

pas3nHyEbl, H OHH He OJHHAKOBO BJIHSIIOT Ha paclpoCTpaHeHHe PaZHOBOJH. B npene«
nax kefTpocdepsl BHAGASIOT 006.aCTh, NPHMBIKAIOUIYI0 HEMOCPEACTBEHHO K MOBEpPX-
HOCTE 3eMJH, rle IJIOTHOCTb rasa HauGoJsbiuasi. dta obnactb Ha3BaHa Tponocgepod
(410 3HauHT H3MeHuHBOMA cpenoii). CxemMaTHUeCKH CTpOeHHe aTMocdephl mpejcTaBJe-

Ho Ha puc. 10. Tponocdepa um HOHOCepa OKa3LIBAOT OCHOBHOE BJHSIHHE Ha pacs
UpPOCTP&GHEHHE PaTHOBOJIH.

TPOIIOCPEPA

Tponocdepa npoctHpaercss oT moBepXHOCTH 3eMaH A0 BhicoThl 10—15 kM. Co-
crosuue Tpomocdepbl XapaKTepH3YeTCsi HAaBJEHHEM BO3JyXa, TEMIEpaTypOf, BJaxKe
Hoctbic. C yBesHueHHEM BBICOTHl HajJ MOBEPXHOCTbIO 3eMJH IJIOTHOCTD BO3AyXa
yMeHbmaeTcsl. OGLIMHO YMEHbLIAIOTCS BJIAXHOCTh H TeMmepatypa Bo3gyxa. dTo 00b-
SICHIETCS TeM, YTO B Npefiesiax Tpomocdepbl BO3NYyX HarpeBaeTcs 3a CYeT H3JyYeHHS
Temia LoBepxHOCcThi0 3eMJyH. [losTomMy mapaMeTphl Tpomocdepsl MEHSIOTCS B 3aBHs
CHMOCTH OT BpPEMEHH rojia, CyTOK, METeODOJIOTHYECKHX YCJOBHH.

Kosdduunenr npesomieHnsi Bo3Ayxa NpHHATO cuutaTh paBHbIM 1. Ho 3to cmpa-
BEJVIHBO TOJIbKO B NepBOM NPHGJMMKEHHH. B peficTBHTENPHOCTH KO3 GHUHEHT npe-
JIOMJIEHHs1 Tpomocgepbl 3aBHCHT OT J[aBJEHHS, TeMOepaTyphl M BJAXKHOCTH BO3AyXa
H He3HauuTeNbHO OT/anuaercss oT 1. IIpH HOpMaJbHBIX AaBJEHHH, BJAXKHOCTH H TEM-
nepatype Ko3((HIUMEHT IpeJoMieHHss cocTaBiaser npuMepro 1,00034. 3aBHcHMOCTb
K03 GdHLHeHTa NPeJOMJIEHHST OT NaBJNEHHS p, TeMnepaTyphi I M JaBJEeHHS BOASHBIX
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mapoB pn onpejessierca cieayomed ¢hopmymnofl, koaddHuunenTH B KOTOpoi moxobpa-

Hbl ONLITHBIM MYyTeM:
78,5 4800
n_]+T<p+__7#_).10—8. )

rae n— kosdunrenT npesoMJieHHss Bo3nyxa (BesuuuHa Ge3spa3MepHas); T — aGcoe
aiotHas Temnepatypa, K (I'=273+1¢°C); p ¥ pun — naBaeHnus, [la.

Kos¢duuuent npesoMieHHs ¢ YBeJHYEHHEM BBICOTHl Haj NOBEPXHOCTBIO 3eMJIR
ymenbinaetcs, crpemsic k 1. IloaToMy HHXKXHHe clon Tpomocdepnl SIBIASIOTCA HEOMAs
HODOJHOM Cpefiod, NpHYeM NapaMeTphl ee MEHAIOTCS B 3aBHCHMOCTH OT BPEMEHH CY«
TOK, rofa u noroxbl. HeoxHOPOAHOCTH H3MeHeHHA Ko3ddHIHEHTa NpeJOMJEHHS TPO-
nocoepbl CYLIECTBEHHBI JO BHICOTHI NMpHMepHO 10 KM. Y2Ke Ha 3Tofi BHICOTE 3HAaueHHE
n—1=109-10-% u MOCTOSIHHO Ha BCEM 3e€MHOM ILUape.

Kak BuaHO u3 npHBeieHHmIX Hudp, abcomoTHOe 3HaueHHE Ko3(h(HIHEHTa mpe-
JoMJienHsi Tponoctepn H3MeHseTcss Majo. Ho Ha pacnmpocTpaHeHHe DajHOBOJH OKa-«
3pIBaeT BJHSiHHE He a6COJIOTHOe 3HaueHHe KO3((HIHEHTAa NpeJIOMJIEHAS, a 3aKOR
€ro H3MEHEHHsl ¢ BBICOTOM. MHOrouHcJeHHble HaGMIOJAEHHS NMOKa3alH, YTO B CPENHHX
HIHPOTaxX cpefiHee COCTOsiHHE TpOmocdepnl XapaKTepH3YeTCH PaBHOMEDHBIM H3MEHe-
HHeM ee Koa¢{¢'HuHeHTa NpeJOMJEHHs € BblcoTOH. Tpomocdepa, B KOTOpPOA KO3(d-
dHUHEHT NpEJOMJEHHS yMeHbliaeTcst HA 4-10~% Ha KaXAbA MeTP M3MEHEHHS BHICO-
Thl, Ha3bIBAETCS HOPMaJbHOH Tpomocdepoi.

3aKoH HM3MeHeHHs K03((HIHEeHTa NpeJoMJeHHs Tpomocdepnl B 3aBHCHMOCTH OT
BLICOTHl YaCTO CHJbHO OTJHYaeTcs OT JHHeHHOro. DBblBaloT ciyuaH, Korga Kospdu-
LHEHT NpeJOMJIEHHs CHauana yOblBaeT NPH YBEeJHUCHHH BBLICOTHI, 3aTeM C HEKOTOPOro
YPOBHSL HauMHAeT BO3PACTaTh M 3aTeM CHOBa yGuniBaeT. Mmorna BGJHSH MOBEPXHOCTH
3emin ko3P HUHEHT NpeJOMJEHHS BO3pacTaeT INPH YBEJMYEHHH BBICOTHl, a 3aTeM
HauMHaeT yMeHbliaThcs. Ha pue. 11 mpuBefeH rpaduk usMmeHeHHss KoadduuueHTa
[peJoMJIeHHsT BO3AYyXa B 3aBHCHMOCTH OT BBbICOTHI.

Kak ormeuasoch, HEOZHOPORHOCTb aTrMocepol B BEPTHKAJbHOM HampaB/eHHE
FPHBOJMT K HCKPHUBJEHHIO TPAeKTOPHH BOJHBI, T. €. K pedpakund. C uU3MEHEHHEM KO-
s dUIHenHTa NPEJOMIEHHS MEHAETCS H TPAeKTopHsA pacupocTpaneHusi Boausl. Cieno-
BaTeJIbHO, BCSKOe H3MEHEHHE METeOPOJIOTHUEeCKHX YCJOBHH BJHSIET HAa pacnpocTpaHe-
HHe DaaHoBOJH, ocobenHo YKB. ITosToMy jns H3yueHHs yCJOBHA pacnpoCTPaHeHHS
YKB BecbMa Ba)XHO HMeTb JAOCTATOYHO MOJIHbIE MeTeOPOJIOTHUYECKHE [NaHHBe.

Tponocdepa HEOJXHOPOAHA H B TOPH3OHTANbHOM HanpaBiaeHnH. B Hefl umerorcs
MeCTHble HeOZHOpOAHOCTH. Tak, HampuMep, B HEKOTOPbIX MeCTax BO3NYX HMeeT CpaB-
HHTENbHO BBICOKYIO TEMIEPATypy HJH BAAXHOCTb. [I03TOMYy B OTAE/bHBIX TOYKaX
Tponocgepbl Koa(HUUHEHT NPENOMJEHHS MOXKET 3aMETHO OTJIHYaTbCi OT CpeJHero
3Hauenns. TakuM 06pa3oM, B Tpormochepe HMEIOTCst 0OBEeMHble HeoaHopoxHocTH. [Tpn-
UHHONH WX NOSIBIGHHS sBJseTcs TypOyJeHTHOe ABHKEHHe BO3lyxa B aTmocdepe, T.e.
JBHXKEHHe C 3aBHXpeHHsIMH. OT/e/bHble Y4acCTKH IIOBEDPXHOCTH 3eMJIH HarpeBaioTCs
pasauuno. Ot 3toro B Tponocdepe MOABJAAOTCA BOCXOASIIHE H HHCXOAsIIHE BO3Ayul-
Hble NOTOKH, H B pA3HBIX yYacTKax IJOTHOCTb BO3JyXa OKA3biBAaeTCs Pa3/HYHOA.
O6BbeMHble HEOJHOPOAHOCTH TPONOChEpH TaKXKe OKa3blBAIOT 0OJbllloe BJHAHHE HA
pacnpoctpanenne YKB, Bu3biBasi paccesiHue paiHOBOJH.

[TpoBoaHMOCTL BO3AyXa OdYeHb MaJia, MO3TOMY INpH PAaCHpPOCTPAHEHHH B TPOIO-
cdepe paauoBosHbl AjuHHee 30 CM MPAaKTHYECKH He HCIBITHIBAIOT MOTJOUIEHHS. bo-
Jlee KODOTKHe BOJIHBI NOrJOIIAIOTCS B KameabkKax Bofbl. [losie pannoBoJH BBbICOKOM
YacTOTH HABOAMT B KaleJbKaX BOIb TOKH CMEIEHHsS, a 3a CUeT NPOBOILHMOCTH BOJH
NPOMCXOXHUT MNOrJOMEHHe SHEPrHH PaJHOBOJNH NpPH MPOXOXKJIEHHH uepe3 30HY MOKAA
H TyMaHa.

HOHOCDEPA

Honocdepa craja [OCTYNHOH 1Js HEMOCPEACTBEHHOrO H3YYeHHWS TOJNbKO B IO«
cJefHee AECSTHJETHe, KOr4a HauajdH OCYIIECTBIATHCA 3aMyCKH reo(H3HUECKHX PaKeT,
CIYTHHKOB, KOCMHUECKHX KopaGaeir. Jlo 3TOrO HCCJENOBAHHS HOHOC(EpHl NPOBOAH-
JICh KOCBEHHLIMH METONAMH.

CaMo Ha3BaHHe HOHochepbl YKasbiBaeT Ha TO, YTO HEKOTOpas 4acCTb aTOMOB H
MOJIEKY.T HaXOASILHXCS B Hell ra3oB HOHH3HDOBaHa. VIOHE H SMEKTPOHb 0GpasyloTcs
B pesyJbTaTe MOHH3alHH, KOTOpas 3aK/IO4aeTcs B OTPHIBE 3JEKTPOHAa OT HEHTPajb~

12



HOR MoJeky.bl. 115 TOro 4ToGel OTOPBATh 3JEKTPOH, HEOGXOAMMO 3aTPATHTb HEKOTO=
pyio suepruio. OCHOBHBIM HCTOYHHKOM SHEPrHH, HAyllell Ha HOHM3AIMI0 rasa B aTe
moctepe, sBasercs CouHlle, H3ayyaionmee YJAbTpadHOJETOBHE JYuYH H MeJbuafiune
ObicTpoJeTsiliie yactHubl. IToka atMocdepa ocbeuienia CoJHuEM, B Hell HelpepbiBHO
06pa3yloTcsi Bce HOBbIE H HOBbIE 3JI€KTPOHLI, HO OLHOBPEMEHHO :aCTh CTapbiX 3JEKT«
POHOB CTaJKHBAETCs C HOHAMH H ONATh 06pa3yeT HeHTpaJjbHbie UaCTHIBl — aTOMBl H
Mmosekyan. C 3axomoM CousHia o6pa3oBanie HOBHIX 3JEKTPOHOB MOYTH IpeKpaliaer-
Cs H KOJHYeCTBO CBOGONHBIX 3JEKTPOHOB YyOmBaeT. KosHueCTBO 3/1€KTPOHOB, Haxo-
Asmuxcsa B 1 cM3 rasa, Ha3blBaeTCs 3AEKTPOHKOL NAOTHOCTHIO.

Haanuyue cBOGOXHEIX 3JIEKTPOHOB COOOIIaeT rady ocoOble 3JEKTPHUCCKHE CBOMCT-
Ba. IlpencraBum cebe KOHAeHCATOp, IJIOWIAJAb NMJACTHH KOTOporo paBHa 1 M2, a pac-
CTOsIHME MeXAay HuMH coctaBaser 1 M (puc. 12). Ecaum Tako#t KoHIAeHcaTop momec-
THTb B BAaKyyM, TO €MKOCTb ero OyJer paBHa 3JeKTPHYECKOH MOCTOsSHHOA &o. Bse-
feM B 0o61BeM, 3akJIOUEHHBII MeXAYy NJIaCTHHAMH KOHIeHcaTopa, HEKOTOpOe KoJuue-
ctBo anekTpoHoB N. Kaxjaeii M3 HHX HMeeT Maccy m M 3apsajg e. K miacTHHam
KOHIEHCAaTOpa NPHJIOKEHO IepeMeHHOe Ha-
npsixxenue aMmiIuTyAn Um, H3MeHsIOLleECH
¢ gactotoft [: U=Umcos 2nft. [Tox BinsinnEM

3JIEKTPHUECKOTO IMOJIS 3JEKTPOHBl NPHAYT B L
KoJebaTefbHOE JBHIKEHHE C YacTOTOH IHoJsd. 2000000% )
Ilpn sTOM aMmiuTyza CKODOCTH 3apsieH- ©o0o "0
P ya P P N 7exmponolf == :ﬂ?
0000,0°% =g Ne
[o ]} o
Puc. 12. K BbiBopy BbIpaxeHHs IJs 00 000

nna.rxeKTquecxoﬁ MPOHHLIAEMOCTH HOHH-
3HPOBAHHOroO rasa.

HOA UYaCTHIH 4 TUPONOPUHOHAJbHA €€ 3apsAy € H HaNpsSKEeHHIO 3JeKTpHde-
ckoro moas U M o6paTHO MPONOpUHMOHATbHA Macce m M 4acToTe moJs f:

u Ue
= 2afm °

Hpuxymuecss 3apsibl eCTb HE YTO HHOE, KaK TOK, NpHYEM aMIIUTYAA TOKA
I.. onpemensercs GGmuM 3apsiioM Ne, yMHOXEHHHIM Ha CKOpOCTb U :[m=Neu=

=NeU p/2nfm="Un /(ﬂ"—l—
Ne2
MEHHIO IS TOKA, NMPOTEKAIOUIero uYepe3 HHAYKTHBHOCTb: [m=Um[(2nfL).
CJaieioBaTeIbHO, KOJeGJIOIIHECS 3JeKTPOHbl OyAyT OKa3biBaTh TAaKOe e BJHR-
EHe, KaK M OSKBHBaJeHTHAs HHAYKTHBHOCTb m/(Ne?), WyHTHpYIOWlasi KOHJEHCAaTOp
DKBHBAJCHTHAs eMKOCTb TAaKOT0 KoHaeHcaTopa C’=go—Ne?/(2nf2m) cooTBeTcTBY-
€T KOHJEHCATOPY, 3alOJHEHHOMY JHIJEKTPHKOM € a6COMIOTHOH  AHIJNEKTPHYECKOR
IpOHHIIAEMOCTbIO, OTJIHYHOH OT €&

(1ot 0

gy 2nf2m

Takum 06pa3oM, Hajanuhe CBOGOAHBIX 3JEKTPOHOB B rase NPIBOJAHMT K H3MEHEHHIO
JM3JeKTPHUECKO NPOHHLUAEMOCTH, a CJeJ0BaTeNbHO, i MPEeJOMJIAIOUHX CBOHCTB rasa.
TTpu 3TOM AHM3JEKTPHYECKAs MPOHHIAEMOCTh HOHH3HPOBANHOrO rasda BCCTAa MEHbLIE,
geM AMAJNEKTpHUECKas NPOHHUAEMOCTb BO3AYXa, H 3aBHCHT OT 3JEKTPOHHOH MJIOTHO-
cTH. JIM3/JeKTpuyecKasi NPOHHUAEMOCTb 3aBHCHT TaKzKe OT YaCTOThl 3JIeKTPOMAarHMT-
HbIX KoJeGauuil. [Tostomy wuonochepa OKa3biBaeT HEOJMHAKOBOE BJHsSHHE Ha pac-
NpoCTpaHeHHe PaAHOBOJH Pa3JHUHBIX AManasoHoB. [lis BoaH kopoue 10 M HoHOChepa
MOYTH TMPO3payHa, TOrAa Kak Gojee AJNHMHHBIE BOJIHbBI OTPaXKaloTcs OT Hee.

Bo BpeMs ABHKeHHS 3JEKTPOHBl MOTYT CTaJKHBAaTbCs C MOJCKYJaMH M aToMa-
MH rasa. DJeKTPOH, CTOJKHYBLUIHCb C MOJIEKYJOH, OTHaeT eil HaKONJCHHYIO 3SHeprHio.
Mouekyaa nosyuaer n06aBouHyio cKopocTb. Ho aBHXKEHHE MOJEKyJ He CO3]1aeT TOKa,
a gBJseTcs TeIJIOBHIM [ABHXKeHHeM. TakuM 006pa3oM, npH IPOXOXKAEHHH BOJHHI B
MHOHH3HPOBAHHOM rase 4acTb €e SHEPrHH 3aTPayHBAETCs HA MOBLILIEHHEe TEMOEpPaTypLi
raza. DHeprHs KOPOTKHX H YJbTPAaKOPOTKHX PaZHOBOJH MpPH MPOXOMKAEHHH HOHO-
cdeprl yMeHbilaeTcss u TeM GoJblle, YeM IJHHHEE BOJHA.

). dT0 ypaBHEHHe aHAJOTHYHO H3BECTHOMY BHIP2-
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DaexTPOHHAA MJOTHOCTL [0 BbICOTE HOHOCGepLbl MEHSETCA, NMPHYEM HMEeTcs He-
CKOJIbKO GOJiee HJIH MEHEe BblPa)KeHHblX MAaKCHMYMOB HOHM3auuH. CJefoBaTe/bHO, Ha
pasJHUHBIX BLICOTAX B MOHOC(epe MOJydaioTcsi KaK OBl CJOH C HEOJHHAKOBOH 3JIEKT-
POHHO# MIOTHOCTbIO. CaMblii HH)KHHH HOHH3HPOBAHHBIA CJOH NPHHATO 0603HAYaTH
6ykBoii D, a Gosee BbicokHe — GykBamH E, Fy u Fy. DTH CJOH N0-pasHOMY BJHSIOT
Ha pacnpocTpaHeHHe PaJHOBOJH Pa3JiHYHOfl JJIMHBL

Jo nocresHero BpeMeHu cBeleHHs 06 HoHOcdepe MO.ydYalH TJaBHBIM 06Pa3oM
fiyTeM pPaJHO30HAMPOBAHHS, OCYLIECTBJSEMOr0 C IOMOUILIO HOHOCHEDHBIX CTaRIHH
(puc. 13). Ilepenatuuk HOHOChEDPHOM CTAHUMH TOCBUIAET HMUYJbChl BEPTHKAJIBHO
8BepXx. YactoTa 3amosiHeHHS HMIYJbCOB MeHsieTcs. OTpakeHHble HMNYJbCH TPHHU-
MaloT W HaGaofaT Ha ocuuvorpade. [Io BpemMeHH 3ana3jbiBaHHA HMIyJbca ONpe-
IeJIAI0T, Ha KaKOH BHICOTE NTPOH3OILIO OTPaKeHHe BOJHbI JAHHOH 4acTOThl, H CTPOAT
8bICOTHO-4ACTOTHble XapakTepucTuky (puc. 14). DTOT MeTOJL He NO3BOJAET HCCJE-
JI0BaTh NPOCTPAHCTBO, HAXOsIleecsi BhIllE BEPXHEr0o HOHOCHEPHOro cJOos.

Km| 7
# 600 '
{
£
|7 y 570} Z
1L
200

Ny

07772 + & 6My

Puc. 13. Cxema nonocdepHoil Puc. 14. BHICOTHO-4aCTOTHbI®
CTaHIHH. XapakTepUCTHKH HOHOCd)epH.
1 — reHepaTop; 2 — MMNYJbLCHBIRA MO-

AYASTOpP; 3 — NMPHEMHHK; 4 — aHTeH-

Ha; & — reHepaTtop pa3BepTKH; 6 —

ocuuaaorpad.

OcraBaJjoch 3arafikofi, YTO NMPOHCXOJHT Bhillle BePXHEr0 MaKCHMYMa HOHH3allHH,
T. e. Boiwie npuMepro 300 kM. ITonnoe mpencraBienHe O CTpOeHHH HOHOChEpPH GBLIO
MOJYYEHO TOJbKO IOCJIe 3amycka reodHsHueckHX pakeT H COyTHHKOB. MccaenoBanme
aTMocthepnl Npu MoMouix pakeT Gbio Hauato eme B 30-x romax. PeryaspHble 3a-
NyCKH pakeT Ha BblcoThl 10 200 kM u GoJee CTaNH OCYUIECTBJATHCA TOJNbKO B MATH-
necsitole rojbl. Oco6enHo Gosblioe 3HaYEHHe AJs HCCJeJOBAaHHA HOHOCHEpH HMeN 3a-
NycK pakeThi, ocyiiecTBaeHHb 27 ¢eBpanas 1958 r. DTa pakeTa MORHANACh Ha BHICO-
Ty 470 KM, Y4TO NO3BOJHJIO INOJYYHTb CBEeJEeHHs O IJIOTHOCTH HOHH3AlUHM Ha 3THX
BbicoTax. [lociepyloliye MHOTOYHCJEHHbIE 3aNlyCKH paKeT, CIHYTHHKOB, KOCMHYECKHX
Kopab.eli co CneluadbHON amnnapatypoil AOMOJNHHJH H YTOYHHJIH 3TH CBEJEHHS.

H3Mepenne 31eKTPOHHOH IJIOTHOCTH NMPH MOMOLIH paKeT M CHYTHHKOB NPOBOAAT,
HabJofast 3a NPOXOXKACHHEM PaJHOBOJH uyepe3 HoHOc(epHble cjIoH. Ilas sroro He-
nosb3yorcst YKB. Ha paxere ycranaBiHBaercs nepelaTYHK, TeHepPHPYIOLWIHA OCHOB-
HYI0 4acTOTV H TapMOHHKY. Ha cOBeTCKHX BBLICOTHBIX paKeTaXx H CIyTHHKaX YCTaHaB-
JUBAIOT NEPelaTUHKH, IeHEPHPYIOUIHe OCHOBHYIO uacToTy 48 MI' M rapMOHHKY uac-
toToii 144 MI'n. Ha npoxoxpeune BosHbl gacToToil 144 MI'n Honocdepa He BJIHAET:
VIS Hee BCs HOHOcepa MpaKTHYECKH NMPO3pavyHa, H BOJIHA PacCNpoOCTpaHseTCs CO CKO-
pPOCTbIO CBeta B CBOGOZHOM mnpocTpaHcTBe. CKOPOCTb Ke DPacnpOCTPAHEHHS  BOJIHBI
yacrotol 48 MI1 3aBHCHT OT 3/€KTPOHHON IJIOTHOCTH HOoHOceph. B mnpHeMHHKe
4acToTy cHrHata 48 MI'u yMHOXAOT Ha 3 H CMEUIHBAIOT C NPHHATHIM CHTHAJOM Ha
yactore 144 MTu. CurHa/jbl pacnpOCTPaHSIOTCH C PA3JHYHBIMH CKODOCTAMH H INpH-
X05T B pa3uoii ¢aze, npuueM pasHocTb (a3 3aBHCHT OT INIOTHOCTH HOHH3aUHH. M3-
Mepsisl pasHocTb (a3 u HaGJaORas 3a BLICOTON paKeThl, ONpeleNsAlOT pacnpeje/eHHe
3JEKTPOHHOI IJIOTHOCTH C BBICOTOH.

[ToayueHHasi MyTeM TaKHX H3MeDEHHIl 3aBHCHMOCTb 3JIEKTPOHHOII IJIOTHOCTH OT
BBICOTHl MOKa3aHa ha pHc. 15. Ha 5ToM pPHCyHKe BBHICOTa M 3JEKTPOHHAS IJOTHOCTDb
OTJIOXKEHBl B JorapHpmuueckom Macwirabe. Ha rpaduke BHIHBI TpPH MaKCHMyMa
AoHu3auud. Camblil BepXHHH, Pe3KO BbIpa*KeHHbIA MaKCHMYM HOHH3aLHH OTHOCHTCH X
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ciaolo F. DTO OCHOBHOII CJIOH, OTpPar<alOUIHH KOPOTKHE BOJIHBI H OGYCJIOBJAHBAIOUIHA
BO3MOXKHOCTh cBsI3H Ha KB Ha paccTosnusix B JAeCATKH TbiCsiu KisioMeTpos. Bropod,
MEHbIUMH MaKCHMYM, PacmoJioxKelHbli Ha BbicoTe 120 KM, oTHocures kK ciaow E. Ot
3TOTO CJOS OTParkaloTcsl CpejuHe BOJIIbLI B HOuHbIC uachl. CaMplfl HHXKIHA MaKCHMYM
HOHM3AlMH HaXORMTCA Ha Bbicote 80 xM M oTHOCHTCH K cioo D. Or 3artoro cJaos
OTPaxKaKTCs AJHHHBIC BOJHBIL.

7"
i

79* Al " w? @ g fem?

Puc. 15. M3amenenne 3JeKTPOHHON WJOTHOCTH HoHocheps ¢
BLICOTOI
(——— — LHeM, — — — — — HOYBIO).

SNIeKTPOHHAs MIOTHOCTL CJIOEB MEHsleTCsl B 3aBHCHMOCTH OT BPEMEHH CYTOK H To-
Aa. Hauboapwas ni10THOCTL HAOMOJaercs B MNOJIEHb IJIS BCEX CJ0eB (KpOMe C/10s
F) nerom. Cruoit F nMeer HauGoJbUIYIO IJIOTHOCTH B MHOJAZeHb 3uMoi. Ha puc. 16
10Ka3aHO, KaK MEeHsIeTCs INIOTHOCTb CJOEB B TEUeHHe CYTOK.
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Puc. 16. V3aMeHeHHe 3JCKTPOHHON NMJIOTHOCTH HOHOCHEpPHLIX
Cl10eB B TEYEHHE CYTOK.
@ — JeTHHe Mecsubl; 6 — 3HMHHe MeCslbl.



DneKTpOHHAS IVIOTHOCTb CJOEB, OCOGeHHO cnosl F, MeHfieTCst OT roja K oAy B
COOTBEICTBHH C LHKJAMH COJIHEUHOH [AeATeJbHOCTH. MHOroJieTHHe HaGJMI0AeHHs M0-
KasajH, 4To JesiTeqbHOCTb COJIHIIA NEPHOAHYECKH MEHAETCS,, IPHYEM STOT NEPHOR
cocTaBJsier npuvenHo 11 ser (puc. 17). AcTpoHoMbl HAGMmO4add TNOsIBJEHHe Ha MO-
BepxHoCTH CoOsHLA TeMHHIX 06pa30oBaHHH, HAa3BAHHBIX COJIHEUHBIMH MSITHAMH, KOTOpPbie
J0Jroe BpeMsi CJAY:KATH KpuTepHeM AesrtebHoctH CosHua. Beuio ycranoBiaeno, uto
geM Gosblie MAOUIaAb, 3aHHMaeMasi COJHe4YHBIMH NMATHAaMH, TeM HHTEHCHBHee YJbTpa-

¢uoseroBoe wuasaydyenne CouHua, a ciaefoBa-

200~ Te/bHO, M erv WOHH3HpyloLas CIOCOOHOCTS

Takum ofpa3owm, B TroiIbl, KOrja 4YHSIO COA-

HEYHbIX fSITeH BEJHKO, B TOJbl MAKCHMYMa

COJIHEYHOH JeATeNbHOCTH, MJOTHOCTL HOHH3A-

UMM HOHOC(EpHBIX  CJAOSB 3HAYHTENbHO Yy3e-
JIHYUBAETCH.

—_—

Yucao
CONHEYHL!X NAIMEH

. ) Puc. 17. [lukanueckoe H3MeHeHHe Aes-
1930 7950 7970 TeabHoCTH CoJsHLa (YHCIO  COJIHEUHBIX
rodoi TSTeH).

B uonocdepe BpemeHamu Ha BbicoTe 90—110 kM mosiBASeTCS TaK Ha3blBaeMblft
HeperyJsapHblil, cnopaduyeckul caol Ec. CmopaguueckHii coff mpeacTaBiaser cobo#
CKOIJIEHHEe HOHH3HPOBAHHOTO rasa ropasjo 6oJbliefi 3JeKTPOHHOH IJIOTHOCTH, 4eM
9JIEKTPOHHAsl MJOTHOCTL HA TOM Ke BHICOTe B OKpYxKawiueHd cpexe. DTOT CJOH IO-
AIBJISETCA Haj CPaBHHTEJIbHO HeGoJbIIOH TeppHTOpHell (npHMepHo 100X 100 kM) #
MOXKeT MepeMewiatbci Noj AefCTBHEM TOCMOACTBYIOIMX B HOHOchepe BeTPOB B Ka-
KoM-qu6o HanpaBienud. CKOpPOCTb NepeMellleHHs 3TOoro cjaos mpuMepHo 150—
250 km/u. CnopagHyecKHil CJI0H NPHCYTCTBYeT He Bcerpa. Hame Bcero OH MOsBJAET-
ci B JHEBHble YaChl JIETOM B IOXKHHIX WIHPOTax. Tak, B 3KBaTOpHAAbHOH 30He B
JHeBHOe BpeMs OH OblBaeT MOYTH BCe BpeMs. B cpeanux WHpoTax B AHEBHOE BpeMd
JetoM ou mpucyrcrsyer B TeueHHe 50—70% BpemenH, T. e. 15—20 nHell B Mecsu.
Huorpa crnopafguueckuil cJI0¥ CyIIECTBYET BCEro HECKOJNbKO UacoB, a HHOTAA H He-
CKO/MIbKO MHHYT. 3UMOH B CpPeHHX WIHpOTax ciofi Ec mosmisercs peaxo. Mamexenue
KOJIMYECTBA CJyuyaeB MOsBJIEHHs cJosi E¢ B 3aBHCHMOCTH OT BpeMeHH CyTOK (B JeT-
HHe Mecslbl) M BpeMeHH rofa (B JAHeBHHIE uachl) MoKasaHO Ha puc. 18. YacTora mno-
SIBIEHHS] M 3JEKTPOHHAS IVIOTHOCTb CHOPaJHYECKOro CJIOs HE 3aBHCAT OT ll-ieruero
LHKJa COJIHEYHOH MAesTeqbHOCTH. IIpHuMHBI 06pa3oBaHHA 3TOro CJOA ellle He yCTa-
HOBJIEHbl, IO3TOMY He yJaeTcsi MpeAcKa3aTb BpeMsi H NPOAOJKHTEJbHOCTb €ro moss-
Jenns. Cropajiueckuii cJOH Hrpaer CyUIECTBEHHYIO POJb B CBepXJajbHeM paclopoct-
pauennn YKB.

Panee oTMeuasnoch, 4TO HOHH3UPOBAHHLIA CJOH MpeACTaB/seT OGO HEOAHOPOI-
HYI0O Cpefly C yOblBaloWkM IO BbicoTe KO3hdHIHEHTOM mpesomienus. B Takom cioe
BO3MOXKHO fIBJEHHe MOJHOrO BHYTpEHHero oTpaxkeHus. IIpu 3ToM 1A OTpameHHs
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Puc. 18. Uucno mHeit B Mecsine, KOrga NpHCYTCTBYeT caoli Ec (B cpea-
HHX IIMPOTaXx).

a — 3aBHCHMOCTb OT BPeMEHH CYTOK (JIeTo); 6 — 3aBHCHMOCTb OT Bpe-
MeHH roja (AHEeBHBIE Yachl).
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Gosiee NJMHHBIX BOJH HyXKHa MEHbINas 3JeKTPOHHAsA IJIOTHOCTb rasa. [las cios on-
pe/le/IeHHOli 3JIEKTPOHHOH IVIOTHOCTH CYLIeCTBYeT HeKOTOpas MakCHMaJbHas 4acToTa
xone6GaHuii, IPH KOTOPOH CJIOH crocoGeH OTpaxkaTh PafHOBOJHEL. PaaHOBOJHBI, Hac-
TOTa Ko.e6aHHi KOTOPbIX NpEBbIIIaeT MaKCHMaJbHYIO 4aCTOTy, HE OTPaxkKalTcs CJ0-
€M, a MPOXOAAT, MpeJIoMJsSACh, CKBO3b HoHOChepy. KpoMe TOro, Ajisi NaHHOH yacTOThH
D&1HOBOJIHbI CYLIECTBYeT HEKOTOPOe KPHTHUeCKOe 3HaueHHEe YrJa BO3BLILIEHHsS BOJIHBI,
Tpd KOTOPOM INpH JAHHOH 3JEKTPOHHOH NJOTHOCTH CJOS PaJHOBOJNHH elle MOryT OT-
Da3HTLCA OT CJIOA.

MakcuMaabHasa 4acToTa MPUGJIHKEHHO CBA3aHa NPOCTHIM COOTHOLICHHEM C 3JIEKT-
POHHOH TJIOTHOCTbIO HOHOCGEpPH M YIJOM BO3BLILIEHHS TPAGKTOPHH H3JYUYEHHOH BOJ-
Hbl

fmag = 9-1072 }/N/sin g, 9)

rie fmax — MakcuMmandbHas yactota, MI'm; N — aJekTpoHHass MJIOTHOCTb Ha BBICOTE
OTpaKeHHs, ONpe/le/ieHHas KaK YHCJIO JEKTPOHOB, cofepxauiuxcst B 1 cM3; @ — yron
BO3BbILIEHAs] TPAEKTOPHH BOJIHbI, MOKa3aHHLIH Ha
puc. 19.

Yron BO3BHILEHHSI ONpeNe/sieTCs PacCTOSHHEM,
Ha KOTOpOe HaJ0 BeCTH mepefpauy. UeM Gosbiue pac-
CTOsIHME, TEM BHIIE 4YacTOTa BOJIHBI, KOTOPas MOMKET
OTpasuThcs OT HoHocdephl. IIpn naHHOH 3MEKTPOH-
HOH MJIOTHOCTH HaHMeHblllee 3HaueHHe HMeeT Mak-
cHMaJibHas YaCTOTa OTpaKeHHsi, ecJH BOJHA mocJa-
Ha BepTHKaJbHO BBepx (@=90°). drta yacTtora Ha3H-
BaeTcsl KPHUTHYECKONl uacTtoToH cJos M  sABJsgercs
BAXKHbIM MIapaMeTPOM HOHOC(epHOro clos

frp =9-107° VN [MIu]. (10)

Hanpumep, ecan, Kak MOKa3aHo Ha pHc. 15, saek- 0

TpoHHas IJIOTHOCTb cioss E nHem paBHa 10° 3/eM3,  Dye 19 Orpaxenne pa-
TO ero KpuTHuecKass uacrora fup £=3 MI'L. KpHTH-  pposonn or momoctepsi.
YecKas YacTOTa OCHOBHOIO MAaKCHMyMa HOHH3aLHH

c108 F MoKeT aocTHraTh 3HaueHui fxp p=10-+15 MI'u. Boanwe ¢ 6oJee BriCOKOR ua-
cTOTOR KosieGalini, ecJH OHH IOCJaHbl BEPTHKAJbHO BBEPX, He OTPa3sATcs OT HOHOc(e-
pbl, @ YHAYT 3a ee nmpejelibl B KOCMHYECKOC MPOCTPAHCTBO.

HonocoepHbie cJI0H HEOJHOPOAHbI MO cBoeil cTpykType. OHH NpEACTaBJSIOT CO-
0oit kak Obl CcKOmieHnne 0GJAKOB HOHH3HPOBAHHOrO rasa. MecTaMH 3/1eKTpPOHHas
IJIOTHOCTb Tasa GoJblile, MeCTaMH — MeHbllle. Pasmepnl 3THX 006/1aKOB JOCTHTaiOT
50—150 M. ITostoMy u OOHApy:KHTb HX MOXKHO TOJIbKO Ha KODOTKHX H METPOBBHIX
Bosnax. O6jaKa HOHH3UPOBAHHOTO ra3a HENpPepHIBHO 06pasyloTCs, paccachiBalOTCA H
HaXoAsiTC B XaOTHYeCKoM ABHkeHHH. HaunGosee oTueTJHMBO HaJH4YHe TAKHUX HEOLHO-
pomHOCTeli BbipaxKeHo Ha BhicoTax 70—80 kM.

PaauoBOJIHE PacceHBAIOTCS HA HEOXAHOPOAHOCTAX HOHOCQepHBIX caoes. IIpu sToM
paccesiHHOe OTPa:KEeHHe HANpaBJEeHO BO Bce CTODOHBI H TIVIaBHBIM 00pa3oM B Hampas-
JEHHM NEepPBOHAYAJbHOrO ABHXKEHHS BOJIHBL. Mcnonb3oBaHHe fBJEHHS pacCesiHus HA
HEOZHOPOJTHOCTSAX MOHOC(EPHBIX CJOEB OTKPBLJIO HOBble HIHDOKHE BO3MOXKHOCTH MpPH-
stenennss YKB.

KpaTkoBpeMeHHasi HOHH3alUHs aTMochepbl NPOHCXOJAHMT NPH BTOPXKEHHH B Hee Me-
TeopoB. B armoctepy momamaeT cCpaBHHTEJbHO MaJjio KPYINHBIX METEOpOB, KOTOphLIe
MOryT HaGJIOfaTbCsl BH3yaJbHO: BCero 2—3 MeTeopa B uyac Ha BCeM 3€MHOM Iape.
Ho Menxue mblieoGpa3Hble YacCTHILI Maccod B AOJH rpaMma MONajaioT B aTMocdepy
8 60JIbLIOM KOJIHYECTBeE.

IIOMEXH PAJUOIIPUEMY
IIPOMBINIJIEHHBIE 1 ATMOC®EPHBIE IIOMEXY

KauecTso pajnuonpueMa omnpeaeasercs He a0COJIIOTHBIM 3HAU€HHEM Hamps:KeHHO-
CTH MOJISA MOJIE3HOr0 CHrHaJsa, a OTHOUIEHHEeM HaNpsXKEHHOCTH NOJs I0JIE3HOr0 CHrHa-
Jla K HampsAXeHHOCTH MOJIs MOCTOPOHHEro, MeIlalollero CHrHaJsia — MNOMEexXH, HMemlle-
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ro Ty xe vyactoty Kose6GaHuit. J/s KaxKAOro BHAA PajHOJHHHH HANpPSKEHHOCTb MOJS
CHTHaJa JOJIKHA NPEBOCXOAHTb HANPSXKEHHOCTb MOJS MOMEXH B ONpEAEJeHHOE UHC-
JI0 pa3 WJIH Ha 3ajaHHoe YHCJIO Jenubes. Tak:ke MOXKHO TOBOPHTb, UTO MOLIHOCTb
MOJIE3HOr0 CHTHAa/la Ha BLIXOAE NPHEMHOH aHTEHHB JOJIKHA NPEBOCXOAHTb MOLIHOCTB
NOMeXH Ha TO XKe YHCI0 AelnGest. 3Has HaNpAKEHHOCTb MOJs-NMOMEX B JaHHOM MeC-
Te, MOXKHO OIpeJeJNHTh HeOOXOAHMYIO Hamps2KeHHOCTb INOJS IMOJE3HOro CHrHaJja.

B nuanazonax KB u YKB peiicTBYIOT npomsiusennbie U armocgeproie nomexu,
a B nnanasoHe YKB, Kpome TOro, nomexu KOCMUHECKO20 NPOUCXOHIEHUS.

HIcTOYHHKaMH NPOMBIIIEHHBIX NOMEX $SIBJSIOTCH, BO-MEPBLIX, PAa3JHYHOTO BHAA
3/1IeKTPOYCTAHOBKH, pab0Ta KOTODHIX CONPOBOXKIAeTcsi HCKpeHHeM, H, BO-BTOPHIX, pa-
JIHMOCTaHIMH, H3JYYalOllHe BHICIIHe FaDMOHHKH OCHOBHOH 4aCTOTHI, NONajaiouiHe B pa-
Gounii AHana3oH GoJiee KOPOTKOBOJIHOBBIX CTaHUHH. [IpoMblljieHHbie MOMexH ocoGeH-
HO CYLIECTBEHHH B OOJBIIHX ropojax, riie OHH ONPele]AIOT YCJIOBHS pajHonpHeMa
B nnanasode BoJH 1—100 MT'u. Ha Gosee KOpPOTKHMX BOJIHaX YpOBeHb NPOMBIIIJIEH-
HBIX NOMeX, KaK NpaBHJO, yMeHbillaeTcs. YPOBEHb NDPOMBLIILJIEHHHX IIOMeX B KaX-
JOM ciyuae ONpeiessieTcss ¢ MOMOIIbIO CNeUHaJbHbIX H3MepHTeaell. IIpombllieHHbe
NOMEXH CTPEMSITCS MOAABJATb B MECTE HX BO3HHKHOBEHHsi NyTeM NpDHMEHEHHs (QHAbT-
pauHH M 5KPAaHAPOBAHHS, MPENSATCTBYIOUIHX KaK H3Jy4YeHHIO DaAHOBOJH, TaK H pac-
NPOCTPAHEHHIO HX IO NHTAIWHNM NPOBOAAM.

OCHOBHBIM HCTOYHHKOM aTMOCGhEpHHIX MOMEX SBJSIOTCA rpo3sl. Bo BpeMs rposo-
BOrO pa3psila BO3HHKAeT MOUIHBIA HMIYJbC TOKa, HMelomui manteabHocts 0,1—3 Mc.
Takoii HMOyJbC 3aHHMaeT IMHPOKYIO IIOJOCY 4YacTOT, NpHYeM HaHOOJblee 3HAUEHHE
HMEET aMIVIMTyAa HANPSIXKEHHOCTH Nossi B HHTepBate uactoT 300—10000 Tm.

B cayuae, Korma momexa CO31aeTcsi rpo3oH, NPOHCXOAAWEH HeaaleKo OT IpH-
eMHOro MNyHKTa (MECTHOH TIpo30Mf), HHTEHCHBHOCTb NIOMeXH YMeHbllaeTcs OOpaTHO
MNPONOPILHOHAILHO yacTOTe. HO OCHOBHBIM HCTOUHHKOM IOMEX fBJSIOTCS TPO3BI, MPO-
HCXOASILlHEe B TCYUEHHE KPYIJIOrO0 rofa B 5KBAaTOPHAJbHBLIX PafiOHAaX 3eMHOro lapa —
oyarax rpo3oBofi aesreqbHOCTH. UacToTHAas 3aBHCHMOCTb HHTEHCHBHOCTH MOMEX, CO3-
JlaBaeMbIX OuaraMH CpO30BOH AEATEeJbHOCTH, HHas, YeM OT MECTHBHX Tp03, TaK Kak
OHa ompejeJsieTcs elle H YCJIOBHSAMH DacHpOCTPaHEHHs PaJHOBOJH OT MeCTa BO3HHK-
HOBEHHsl IOMCXH 10 TOYKH HaGJIOAeHHS.

PagnoBonHbl pasiHuHOA AJHMHBI, BO3HHKAIOUHe BO BpPEeMsi IPO30BOTO  paspsia,
pacnpoCTpaHsIOTCs MOAOGHO BOJHAM COOTBETCTBYIOLIMX AHAaNa3oHoB. ViaMmepenus mo-
Ka3aJgH, 9TO B HOYHBEIE YacChl YPOBeHb NOMeX Bbillle, ueM B AHeBHEe. OcoGeHHO pe3ko
3T0 mposisasiercss B Auanasone CB. B nmanasone KB B HOuHOE BpemMs ypoBeHb MO-
Mex Bbllle Ha BOJHAX AJNHHOH Gosee 30 M, a B AHEBHOE — Ha BO.IHaX Kopoue 20 M.
Ha YKB cka3niBamoTcsi TOMeXH TOJbKO OT MeCTHbIX rpo3. HMHTeHcHBEOCTb aTtmocdep-
HBIX MOMEX yMeHbINAeTcsi C MOBbllleHHeM reorpaduuecKofl MHPOTHL.

KOCMHNYECKUE IIOMEXH

B nuanasone YKB M o0co6eHHO Ha KOCMHYECKHX DPaAHOJHHHSX CYIMECTBEHHOe
BJHSIHHE OKa3hBalOT KOCMHYECKHe MOMexH. PajanoH3syyeHHe, CO3/1aBaeMOe BHC3eM-
HBIMH HCTOYHHKAMHM, Ha3blBaeTcs KOCMHYECKHM DaJHOH3/JyueHHEM, a CO3JaBaeMbie
5THM H3JyYEHHEM MOMEXH — KOCMHuecKHMH. OCHOBHBIM HCTOYHHKOM DPaJHOH3JIYYeHHS
IBASeTCS TaJaKTHKa, co3jaomas (GoH palHOH3JYYeHHS, Ha KOTOPbIA HaKJIaABIBACTCS
H3JyYeHHe MHOTHX OTHCJMBHHIX HCTOuHHKOB, TakHx Kak Counme, IOmutep, Catyph,
Benepa, JlyHa, 3Be3fbl.

Papuoussyuenre raJakTHKH HaGJI0JaeTcsi BO BCEX HaNpaBJIeHHAX, OHO H3Meps-
JIOCb B AHMaNa3oHe OT CPEJHHX [0 CAHTHMETPOBBIX BOJH, Ha OCHOBAHHH 4Yero OblIH
TOCTPOEHBl KapThl pachpe/iesieHHs pajHOH3NyueHHs mo nebecHoH cdepe.

Ha puc. 20 mpuBeleHa 4YacTOTHAs 3aBHCHMOCTb HampSA:KEHHOCTH MOJS PaXHOH3-
JIYUEHHsi TaJaKTHKH IJsi YJYacTKOB ee MAaKCHMaJbHOrO H MHHHMAJbHOTO H3JIYUEHHS.
IMockoMbKy NMOMeXH raJakTHKH YMEHbIIAIOTCS C TOBLIIIEHHEM YacTOThl, a TNOMEXH
NpHeMHHMKa BO3PacTalT, Ha yacTorax Beime 150—200 MI'u onpenensiomHAMH ABJASA-
0TCsl COGCTBEHHble WIYMBl NpHeMHHKAa. B nuanasone wactor 30—I18 MI'u ompene-
JISIOWMMH SBJISIOTCS IYMbl FaJaKTHKH, a Ha 0OJiee HH3KHX 4acTOTax — NMOMEXH, CO3-
IaBaeMble TPO3OBLIMH Dpa3pAlaMH. YPOBeHb raJakTHYECKHX NOMeX BecbMa MoCTOfA-
HeH, HO 3a CueT BpalleHHs 3eMJH B JAHHOH TOUKE 3eMHOH NMOBEPXHCCTH HACMOfaeT-
Csl CYTOYHOE H3MeHeHHe YDOBHS 3THX NOMEX.

Paguousayuenve CoJHIIZ M IJIaHET HMeeT BTOPOCTENEHHOe 3HAu€Hle MO CpaBHe-
HUIO C H3JyYeHHeM raJlaKTHKH, MOCKOJBKY OHO CO3/aeT CylIeCTBEeHHbe NOMEXH TOJDLKG
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8 TOM cJayuac, KOrja 2IIiCHHa Hampapleda Ha HCTOUHHK H3ayuenns. CoJHUe H3ayuaer
& [MPOKOM AHAaNaszone pajiiodacToT. MHTEHCHBHOCTb H3JyueHHs DPE3KO BO3pacTaer
80 BpeMsl BO3MyweHuii na CoJHlle M B rOJbl MaKCHMYMOB COJHEYHOH J@ATeI-HOCTH.
Yposenb pajnousayuennst CONHLA MOKET CJIyxHTh GOJiee CTPOrHM KpHTepHeM Jed-
teaphoctH CoOJIHHA, ueM UHCAO COJIHEUHBIX If-

TeH.

Uctounukamu Go.ee caaboro pajaHOH3Jyye- KO/ \\f”‘""l
Husl sBJsiores maaders lOnutep, Benepa, Ca- mazx .
TypH, Mapc, JlyHa, a Takxke DPaaHOTYMaHHOCTH G971 g C
Kaccuones:, Jle6eap, Teseln n KOMETHL. VT

[MosepxHOCTb 3eMJu TaKkKe FBAAETCA HCTOY- a1 e
HHKOM DajJHOM3JYYeHHS, KOTOpoe MOXKeT ObiTh ’ ‘y."/'[/-'/'/

0,997 —

Puc. 20. HanpsKeHHOCTb [0.15 NOMeEX
B noJsoce yactor 1 kT F
— M3 1Y4YeHHEe TFajJakTHKH; — -+ — = — i

H3JvyeHHe aTMocdepbl 3eMJH; — — — — aT- 70 190 1000 710000M7g
MocdhepHble NOMexH.

NpHEATO GOKOBBIMH JIceCTKAMM AHAarpaMM HaNpaBJAEeHHOCTH aHTEHH, PACMOJOXKEHHBIX
Ha 3eMJe, HJIM alTeilliaMH KOCMHUYECKHX KopalJell, HampasJenHEX K 3emue.

IToMexu cospaloTcs Takxe H3JayueHneM aTMochepwn 3eman. Ha puc. 20 npexn-
CTaBJI€Ha 9aCTOTHAf 3aBUCHMOCTb IOMEX DalXHOHM3JyyeHHs aTmocdepbl 3eman. ATMO-
cheprmit wym npoasasercs Ha uacrorax 1000—20000 MTI'u u Bbime, The oH Ipe-
06JanaeT HajJ rajJdakTHYeCKHM IIYMOM W SBJA€TCA MNPAKTHYECKH €IHHCTBEHHLIM BH-
JOM TOMeEX.

Tdas obecrieyeHus Hagexioil paboTel J060H PaAHOTHHHH HEOGXOAHMO MpPaBH.Ib-
HO BLIOHPATh MOLLHOCTH MEPEeaTYHKOB M THIB aHTEHH, YTOObI BHIAEPKHBAJOCH He-
06XOZMMOe OTHOIIEHHe cHrHaJj/moMexa. Tak, HanpuMep, NPH IpHeMe TeJeBHAEHHS XKe-
naTeJbHO HMeTh OTHOLUeHHe curHas/momexa He MeHee 30 ab. Ilpu sTOoM HampsikeH-
HOCTb TOJISI CHTHAJa AoJMiKHa 6uiTh oT 100 mMxB/M B Auamasone wyacrot 50—80 MI'n
10 1000 MkB/M B auanasone uyacror Bbimte 200 MT'n. B ropomax, rae HMeIOTCS CHJIb-
Hble HCTOUHHKH I[0MeX, Halps:KeHHOCTb NOJsi AoJdxKHa goctHraTh 5000 MxB/m. ITo-
3TOMV B KPYMHBIX [0poJax AJs Hepelay TeJeBHAEHHs NPHXOAUTCS NPHMEHSTb CPaB-
HUTEJIbHO MOLIHbIE MepelaTuHKIL

ROPOTKHE BOJIHBI
PETVJISAPHOE PACIIPOCTPAHEHUHE KB

K xOpoTKHM — 1ekaMeTpoBbiM — BoJIHaM (KB) oTHOCAT pamHOBOHBI ITHHOA OT
100 2o 10 M (uacrora xoaebanmii 3—30 MI'u).

B 20-x roiax Korja eule He ObLT0 BBHISICHEHO BJHsIHME HOHOC(epbl Ha pacrnpo-
CTpan€HHe PalioBOMH, CYUHTaJH, 4To BCe BOJIHB Kopoue 200 M HENpHrOAHBl A7 pa-
14oCBA3H Ha Oo.ibliHe paccTostus. [TosTomy Bech 3TOT nuanasoH Obla mepejaH pa-
gaoa06uTensm. EcTecTBenHO, 4TO, OCHOBLIBAsCb Ha TaKOM MPEACTABJEHHH, DalHo-
J0GHTeNH Takae cTapaauch pafoTaTh Ha BOJiax Kak MoxkHO Gamxke K 200 m. Ox-
HaKC CO BPeMeHEM MHOTHe pafHo/oGHTeNH cTaaH padoTaTb Ha 6ojee KOPOTKHX BO.I-
HaX, @ K BceobuieMy YIHBJEHHIO VCJIOBHS PAaJHOCBA3H Ha 3THX BOJIHAX OKa3ajHCh
gyawe, [ocae BmacHenus npeuMyuiects KB Obio opranH3oBano HOBOe Dacmpefese-
fllie 12CTOT MeKJYy paIMOCTAHUMAMH BCEeX CTPaH MHpa.

B 20-x roiax #auaJgocCb WIHPOKOE HCIOJb30BaHHE KOPOTKHX PAaAHOBOJIH s HaJb-
weii cBsisu. B 1924 r. mox pykosoacTBOM coseTckoro yueworo M. A. Bowu-Bpyesuua
8 Hiuxueroposackoit (I'opbKoBCKoii) paanonaGopaTopHH NPOBOAHIHCh mepBhie B Co-
serckoM Colo3e ONbIThl M0 CBSI3H HAa KOPOTKHX BOJIHAX, 3aKOHYMBIIHECS OPraHH3alH-
eit aunun paanocsasn Mockea — Tamkenr, a B 1925 r. NpOBOAMJHCH TakHe Xe pa-
6oTH Ha JHHUH JleHuHrpajy — TOusucH. Dosblnofl BKIajy B MCCJAEAOBaHHE pacmpocTpa-
teunss KB caenaa M. B. IlyJefikuu.

B nacrosuee Bpemsi KB mpumeHsawTcs ri1aBHbIM 006pa3soM /sl CBSI3H W Pajuo-
BEll&HUA Ha PACCTOAHMSA, JOCTHTAIOLIMe THICAY KHJOMETDPOB, MpHYeM NepefaTuUHKH MO-
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ryT uMeThb HeGoJblnyio MouHoctTh. Ha KB MoXHO co3iaTh HalpaB/eHHbie aHTEHHH,
T. €. CKOHIEHTPHPOBATh H3JyuYaeMyI0O 3HePrHi0 B HY:KHOM HanpaBjenHdH. Buj nepe-
Aaiouleif KOPOTKOBOJIHOBOH aHTEHHH NOKa3aH Ha pHc. 21.

Paguomo6urensm soinenedo B KB aumanasoune psp uacror: 1,85—1,95; 3,5—3,65;
7,0—7,1; 14,0—14,35; 21,0—21,45; 28—29,7 MI'u. PaGora pagnomoGuTeeii-kOpOTKO-
BOJIHOBHKOB N0 YCTAHOBJIEHHIO [aJIbHHX pPajHOCBsi3efi CNOCOOCTBYeT jaJjbHeHIIEeMY
HCCJIEAOBAHHIO OcOGeHHocTell pacnpoctpaHeHHss KB H BO3MOXHOCTEH €ro HCHOJb30Ba-
HHSA,
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Puc. 21. AnTeHHa KOPOTKOBOJIHOBOrO JHaNa3oHa.

KopoTkie pamnOBOJNHEI PacHpoOCTPaHAOTCH Ha OOJblIHE DacCTOSHHS IyTeM OT-
pPaxKeHHsi OT HOHOC(EpPH H MOBEPXHOCTH 3eMJH, KaK 3TO H/UnOCTpHpyeT puc. 22. Ta-
KO#i crmocoG pacnpoCTpaHeHHs HA3bIBAIOT CKAYKOBHIM H XapakKTePH3YIOT DacCTOSHHEM
CKauka rct, rc2, ..., fen M N — UYHCJIOM CKauKoB. Paccrosine ckauka 3aBHCHT OT Bbl-
COTHl OTpaXKaIoWero ¢J0s, paGoyeil 4aCTOTHl M AHAarpaMMbl HANpPaBJEHHOCTH AHTEHHbE
B BePTHKAa/bHOH MJIOCKOCTH, OHO MEHSEeTCH B 3aBHCHMOCTH OT BPEMEHH IO.ia, Ce30Ha
H akTuBHOCTH CoJHua.

KopoTkue BOJIHBI MOTYT OTpa)kaTbCsi Ha Pa3HBHIX BbICOTax B HoHocdepe. Huxk-
Hss rpaHHua O06JAacTH OTPaXKeHHS JeXHT BOJIM3H MaKCHMyMa 3JIEKTPOHHON IIOT-
HoctH caos E na soicore 100—120 KM, BepxHssi IpaHHIA — HECKOJbKO HIIXXe MaKCH-
MyMa ciost Fp, na Beicote 300—400 kM. B cpemnem MakcumaabHoe —paccTOsTHHE
CKauka NPHHHMAIOT DABHBIM IPH OTpakeHHH OT cnosi Fa — 4000 KM, NMpu OTpaXKeHUH
or cnos Fy— 3000 xm, npu orpaxenud ot cios E— 2000 kM. MaxcumasbHoe pac-
CTOsIHHe CKauKa HMeeT MECTO NDH HalpaBJeHHH H3JIyueHHS BOJHBI [0 KacaTeJbHOH K
I'OPH30HTY, OAHAKO Yy peaJbHbIX AHTEHH MAaKCHMyM H3JyueHHs HalpaBieH [OA He-
KOTOPbIM YIrJIOM K TOPH3OHTY (pHC. 22), 4TO NMPHBOAMT K YMEHbUIEHHIO MaKCHMaJbHO-
ro paccTosiHusi CKauka. KpoMe Toro, aHTeHHa H3/ayyaeT B HEKOTODOM HHTepBaJe yr-
JIOB, COOTBETCTBYIOUIEM IUMPHHE AHArpaMMbl HalNpaBJEHHOCTH aHTEHHHl B BePTHKaJb-
HOI MJIOCKOCTH H cocraBasiiomiem 10—15° [TosToMy ofHa aHTEHHA MOCHLIAET BOJHBI
OfHOH M TOH e YacTOTHl, HaNpaBJeHHble MOJ PAa3JHYHBIMH yrJaMH BO3BbIIIEHHS.
BenoMuum ¢opMmyay (9), KOTopas NOKa3bBaeT, YTO BOJIHBI, MOCJaHHbE NMOJ Pa3HbI-
MH YIJIaMH BO3BBIIUEHHS, OTPaKalOTCS MPH PasJHUHON 3JEKTPOHHOH NJIOTHOCTH, T. €.
Ha pasHofi Bbicote B HOHOCepe. ITosTOMy BOJNHBI Ha AaHHOH pajaHOTpPacce MOTYT
pacnpoCTPaHATbCA DA3/JHUHBIMH NYTAMH H K NDHEMHOH aHTEHHE MOXeT NPHUXONHTb
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HECKOJIbKO BOJIH MOJ Pa3HLIMH YrJaMH BO3BhIIeHHs. [IpHMepH THMHYHHX NnyTed pace
npocrpanennuss KB mpHBelens Ha pHC. 23. YCTaHOBHTb, KaKOBH NYTH PacmpoCTpaHes
HHSl PaJHOBOJIH, yNaeTCs TOJbKO TPH NPOBEJAEHHH HCC/IeJOBaHHA ClelHaJbHOR anmas
parypoii. Ha paGoraomux pagHONHHHAX OYEHb TPYAHO ONpPeJe/HTb, KaKOB NyTb BOJ<
HBl, TaK KaK IoJie B MecTe TpHeMa HMeeT CJIOXKHYIO CTPYKTYpY.

Puc. 22. Otpaxenue KB oT HoHOCHEpH.

1 — BosHa, oTpasMBIIasicsi OT HOHncdepH ABaXAw; 2 — HanpasJe-
HHe pacnpoCTpaHEeHHs BOJHBI COBNajaeT C MaKCHMYMOM JHarpaM-

Mbl HamnpaBJIEHHOCTH aHTEHHBI;

3 — BoJIHA, pacnpocTpaHsionlasics

nyTeM OJHOr0 OTPaXKeHHs OT HoHocdepbl; 4 — BOJHA, 4acToTa KO-
TOpPOA Bbille MAaKCUMaJbHO NPHMEHHMON wactoTel (MIT gacToThI)

Crnenyer eme cka3aTh, 4To HOHOCdepa HEOJHOPOAHA H B TOPH3OHTAJNbHOM Hae
npasaeHnd. Beap NpH GOJbLIOH NMPOTSAXKEHHOCTH PAJHOTPACCH MECTHOE BpeMsS B Has
Yajle § KOHIE ee MOMKeT GbiTh Pa3JMYHbIM, a 3HAYHT, IVIOTHOCTb HOHOCHEPH OKaXKEeTs

cs1 HeOJHHAKOBON. B ropH30HTaJbHO HE-
OJHOpOJHOH HOHOCepe Hapymaercs
CHMMETPHUSl TYTH BOJHBE, H3MEHSIOTCS
paccTosiHHe CKayka H YCJOBHA OTpa-
2KEeHH4.

KoporkoBo/IHOBasi pagHOJNHHHSA MO-
XKeT ycrnemHo paGoTaTh NPH BHINOJHE«
HHH ABYX YCJOBHH: BO-NIEPBEIX, HOJIXKHO
GLITh BLINOJHEHO YCJIOBHE OTpaXKeHHs
BOJIHBI OT HOHOC(EpH H, BO-BTOPHIX, Ha-
IPSIXKEHHOCTb TOJIsSI MOJIE3HOTO CHrHaJja
B JaHHOM MeCTe [OJIKHa MpeBHIIaTh
ypoBeHb nomex. OTpaskeHHe BOJHBI MpoO-
H3oieT, ec/i paboyass yacToTa He mpe-
BOCXOIWT  3HAUEHHs, OMNpPelesieMOoro
¢opmymoit (9). U3 sroro ycioBus BH-
61paeTcs  MAKCUMQALHASL NPUMEHUMAR
yacrora (MITU), sBaswomasca BepxHed
rpanuneli paGouero anamasoHa. Bropoe
ycloBHe orpaHuuuBaer paGouufi auana-
30H CHH3Y" ueM HHXKe pabouyasg 4yacrora
(B nmpenenax KB guanasona), TeM CHJb-
Hee TOIJIOIIEHHe BOJHBI B HOHOc(epe.

Haumenowyio npumenumyro uacro-
ry (HITY) onpenensioT 3 ycJaOBHS, 4TO
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Puc. 23. TunuyHble MYTH pacnpocrpa-
nenust KB.

NP NaHHOW MOUIHOCTH Mepe]aTyHKa HANpPsKEHHOCTb 3JEKTPHUECKOTro MOJs CHrHala
HOJI)KHA TNPEBHILIaTL YPOBeHb [OMEXH, CJeJ0BaTelbHO, NMOIJIOIeHHe B HOHOCchepe He

AOMXKHO 6biTb 60JbIIE DOMYCTHMOrO.
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SJIeKTPOHHAsl MJIOTHOCTh HOHOCEepHl MEHSEeTCS B TeueHHe CYTOK H B TeUeHHe ro-
Ja. 3HauuT, H3MEHSIOTCS M IpaHHUB paboyero AHama3oHa, YTO NPUBOAHT K HE06Xo-
AUMMOCTH H3MeHeHHs pabouell IJIHHBI BOJHBI B TeueHHe CyTOK. [[Hem pa6oraioT Ha
Bo.Hax 10—25 M, a Houblo Ha BosHax 35—100 M. ITousiTHO, 4TO HeOGXOAHMOCTH Me-
HATb JJHHY BOJIHBI H KaXXAbIi pa3 NPaBHJIbHO BHIGHpaThb ee YCJIOXKHSET KaK KOH-
CTPYKIHIO CTaHIMH, Tak H pabory omeparopa.

YBeJHueHHe NOIJIOUIEHHsST B JHEBHbIE 4aChl N0 CPaBHEHHIO C HOYHBIMH MpOSIBH-
JIOCh TIpH NpHeMe B AHTapKTHIe eBpPOMefCKHX KOPOTKOBOJIHOBLIX cTaHuui. CoBeTckHe
onepaTtopel, paGorapomue Ha PaaHOCTAHUMH Nocenka «MupHbLIfi» OTMeuan#H H3MeHe-
HHe HamnpaBJeHus npuHxoma HanGojdee cuabHoro curiaia KB B Teuedwe cyToK.
PaznnoBosHbl BCerga NPOXORHMH MO HeocBellleHHOH COJIHIEM CTOPOHE 3eMHOro Miapa,
XOTA B TeYeHHe YaCTH CYTOK (KOrja OCBEIIeHO BOCTOYHOE MOJYIIapHe) 3TOT MyThb HB-
JasieTcst Gosee NAHHHBLIM. BoJsiHa, mpoxopsiuiasi MO OCBELIEHHON 4acTH 3eMHOro Liapa,
MOYTH TMOJHOCTBIO MOrJomianace B HoHochepe.

MakcHMasbHble TPHMEHHMBIE YaCTOThl ONPENeJS0T MO MPOrHO3aM O KPHUTHYECKHX
4acTOTax H BBHICOTaX HOHOCGhepHHX cyoeB. YacTOTHl BOJIH, OTPaXKalOUHXCH B Ciaydae
HAaKJOHHOTO fq, H BEPTHKAJbHOTO [o MafeHHs HA CJOH C ONHON U TOH Ke 3IJeKTPOH-

HOH MJIOTHOCTHIO, CBSAI3aHbI COOTHOIIEHHEM
fo=Miy, (11)

rie M — koadGdHIHEHT Mepefayd; OH 3aBHCUT OT NMPOTSKEHHOCTH paiuosuvuu. Jas
KoabduurenTa nepenaud NpPHHATA 3amuchb, NMPH KOTOpOH mepex Gykso#t A craBurca
CHMBOJI CJIOSI, OTPaXKAIOLIero BOJIHB, a MOCJIe — PacCcTOsIHHe B KHJoMeTpax. B Tako#
samicu ¢opmyaa (11) aas pagHonHHHH mpoTskeHHocTblo 3000 KM TNPHHHMaeT BHI

F,— 3000 MITU = (F, — M —3000) f,., ,. (12)

Ata 3anuch 3uaunT, yro MITU npu orpakeHun oT c1ost Fo H MPOTAKEHHOCTH pamio-
tpaccs 3000 kM paBHSIETCST KPHTHYECKOH 4acToTe fxp ro, YMHOMKEHHOH Ha Koaddu-
HHeHT M 1711 JaHHOTO PacCTOSHHS.

Has pacuera MITU wHcnoab3yloT «MecsuHbIfi MPOrHO3 pPacNpOCTPaHeHHs PafHO-
BOJIH», B KOTOPOM NYyGJIHKYIOTCS KapThl MHpPa C HAaHECEHHHIMH Ha HHX 3HaYeHHSIMH
Fy—0—MIIY u F; — 4000 — MITY u noMorpamMMu mas mepecyera MIIU na apy-
rge paccrossHHsl. Ha kapTy HaHOCAT pajgHOTpacCy H ONpelessioT KPHTHUECKYIO vac-
TOTY B TOYKAaX OTpaxKeHHs panuoBosH. Eciu Tpacca MMeeT NMpOTSAXKEHHOCTb He Gojee
4000 KM, TO pacmpoCTpaHEHHe OCYIIeCTBJSETCS J1aBHHIM 06pa3oM NyTeM OJHOro OT-
PaKeHHs] BOJHbB OT HOHOChEpPH B CepefHHE TPacChl.

Ha mpoTsiKeHHBIX Tpaccax pacyeT NPOBOXHTb CJIOXKHee. TaK Kak 3Jecb MOryT
OLHOBPEMEHHO MPHXOLHUTH BOJIHEI, PACMpOCTPAHSIONIHECH, HaNpHMep, NMyTeM Tpex HJH
ueThIpeX OTpaxkeHH#. B 3TOM ciyuae onpejessioT MOJOXEHHe TaK Ha3bIBAEMBIX KOHT-
POJLHBIX TOYEK, KaxHas H3 KOTOPHIX OTCTOHT Ha 2000 KM OT KOHIOB DaJHOJHHHH,
H u3 OByX 3Hadennsi MITY, mosyyeHHBIX I/ 3THX TOUeK B NpeANOJOKEHHH, 4TO pac-
cTosiuHe ckayka pasHo 4000 kM (MITY — 4000), BuGHpaioT HaHMeHbluee. Buiuncass
nono6ubiM o6pasoM MITY pgas KaxAoro yaca CYTOK, CTPOSIT CYTOYHBIA rpaduk H3-
meneHuss MITU.

Uto6hl BCIEACTBHE CJYUANHBLIX H3MEHEHHH SJEKTPOHHOMA MJIOTHOCTH He MPOH30MJIO
HapyuweHue paGoThl PaJHOJHHHH, BBHIGHPAIOT onTumassibie pabouue wacroror (OPY),
koropsle Hmxe MITY na 15% [1].

Mertoj pacuera HAaNpPSIKEHHOCTH 3JeKTpHueckoro mois Ha KB u  HamMeHbUIHX
ppuMenuMbix vacror HITY, nauGosee coorBercTBylomufl (H3HUECKOA KapTHHe pac-
npoctpanenuss KB, npeisoxen coserckuM yuenniM A. H. Kasauuesbim. B «Hucrpyk-
LIHH N0 PacueTy KOPOTKOBOJIHOBHIX JIHHHH panHOCBA3H» [7] MOAPOGHO H3JIOXKEH MEeTOxR
pacueTa HampsikenHocTH moas u HITY.

Hanocst Ha ofZHOM H ToM e rpacduke cyrounsie uaMmenenns MITH u HITY, no-
JVYaloT NMpeACTaBJeHHe O AHana3oHe paGOYHX YacTOT, KOTOPHIA MOXHO MPHMEHSTb
B pa3Hoe BpeMs cyTok. [lpumep Takoro rpaduka jns pajaHorpaccst Mocksa — Ba-
IIHHITOH TNPHBeNEH Ha pHC. 24.

TlyTeM yBenHueHHs MOLIHOCTH MepefaTyHka MOXKHO CHH3HTh 3Hauenne HITY.
Ins mommuocTH nepenatuuka | kBt u npueme Ha Tenedbon rpabuk HITY  (kpH-
Basi 2) MOYTH Bce BpeMsl MPOXOAMT Bhuiuie rpaduka MITY (kpuBas I), T. €. B 3THX
yCJOBHSIX 6OMbIIYI0 4acTh CYTOK MPOXOKJAEHHe DaAHOBOJH HeBo3MoxkHo. IIpH yBe-
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JMYCHHH MOIHOCTH mepepatydka po 100 kBt HITY cHmxkaoTes NpHMEPHO HA
4 MI'n (xkpusas 3). Ilepexon k TenerpaduomMy mpueMy, JAonyckawoumeMmy 60abluui
OTHOCHTEJbHBI ypoBeHb nomex (kpusas 4), cuuxaer HIIY ewe na 1—1,6 MI'n.
[TpuBeneHHLIT MpUMep MOKa3bBaeT, 4yTo BbIGOp paGoueit wactorter B KB puamazone
SiBJISETCS CJ0XKHOH, HHOrJa Hepa2peminMoii 3adaucii.

My
30

7

Puc. 24. [Inanaszon pabouHx 4acTtoT AJs Paauo-
tpacchl MockBa — BaiHHrToOH. 4

1 — MNY; 2 — HITY ajas MOIHOCTH mepenarTdHka 1 kBt
npun nepepade TeseQOHHLIX cooGutenu#t; 3 — HIU pas
MOmHOCTH mnepenaTynka 100 kBT npu mnepenade Ttene- g
dounbix coobuienn#i; 4 — HITY nas MOMIHOCTH mepexat-
yuka 100 kBT npu nepenaye tererpado. Mocxolckoe Gpema

OCOBEHHOCTHU PACIIPOCTPAHEHHS{ KB

Eme B nepsble rofsl ucnonb3oBanus KB 6bl10 0OHApYKeHO, YTO NMPHEM BOJH
Kopoue 50 M OKa3HBA/ICA HEBO3MOKHBLIM Ha PaccTOAHHAX okojo 100 kM, Toraa kax
CABIIMMOCTh Oblia HCKJIOYHTENbHO XOpOLIeH Ha pacCTOSHUSX B HECKOJBKO ThICAY
Kuometpos. O6acTb, B KOTODOH IIpHEM CHrHala HeBO3MOXKeH, Oblia HasBaHa 30HOH
moauwanus. Hamiune 30HB MOJuaHHs oGbsicHsercs TeM, uto KB, pacmpocrpawusiouue-
cs BOJH3H 3eM.H, IVIOXO OrHOAIOT 3EMHOH Wap H CHIbHO MOIIOWIAITCS 3eMHOH IO-
BEPXHOCTBIO, TAK YTO yXKe HA PAcCTOSHHH 0KoJ0 100 kM HAMPsKEHHOCTb MOJA OKa-
3bIBaeTCs HENOCTaTOuHoii Aas npuema. Ha puc. 22 nokaszaHo, 4TO BOJIHA, pacnpo-
CTPaHAIOWAACK BLOJIb MOBEPXHOCTH 3eMJIH H3 TOUKH A, MOXKeT ObITb MPHHATA TOJLKO
Ha yuyactke AB. B 10 ke Bpems ot noHocpepst KB MOryT oTpaxkaThCd TOJBKO B TOM
Cllydae, eCIH OHH MAafalOT JLOCTAaTOYHO TMOJOrO Ha HoHocdepubifi ciioif. Takhe BOJHH,
OTpaxasch, MPOXOAAT GOJbILIOE PAcCTOsHHe M TMOMAJAlOT B TOYKY B H Jasbule, Ha
MeHbIIHEe JKe PaCCTOSIHHsS OT Iepeflalolleii CTAaHUHH 3TH BOJHbI Ha MOBEPXHOCTb 3eMJH
He TPHXOAAT.

B pesyibraTe Ha HEKOTOpO#H 4YacTH TpacCu 5B mpHeM pajJHOBOJH HEBO3MOKEH,
3TOT y4YaCTOK Ha3biBaeTcsi 30HOM MoJuaHHA. UeM Kopoue BOJIHA, TeM IIHDE 30HA MOJ-
yanns., Hajuude 30H MONYAHMS 4acTO OTMeuaeTcs paJHOMOGHTENsSMH-KOPOTKOBOJHO-
BUKaMH. MM H3BEeCTHO, 4TO XOPOWIO HaJaXKHBAeTCs CBS3b C KOPPECNMOHAEHTOM, yAa-
JieHHBIM Ha 2000—3000 KM, H HEBO3MOXKHO OCYIIECTBHTb CBSI3b C KOPPECMOHIEHTOM,
HaxonsuMcss Ha paccrosiuuan 200—300 kM.

HenpusThoe spienue npu pabore Ha KB — samupanus. VisMeHeHHs yDOBHsA CHr-
HaJa [OJIyYaloTcss PE3KHMH W NMPOHCXOMAT 4acTo. JTO BLI3BAHO TEM, UTO caoit F, or
KoTOporo orpaxawTcst KB, neycroitunp. IIpHUHHON 3aMHpaHHH ABJIAETCA TO 06cTOs-
TeJbCTBO, YTO B MECTO NpHEMa MPHXOAHT HECKOJbKO BOJH, MPOXONSLIHX pa3JHYHbIE
NyTH, NpHYEM JJIHHA 3THX NyTeil MeHsieTcs. s TOro 4TOGHI ¢ta3a BOJIHH B AHanas
30one KB wuamenmaach Ha 180°, maHHa NyTH BOJNHH MOJKHA H3MEHHTHCH MEHEe 4eM
Ha 50 M. TakHe H3MeHeHHs BBICOTHl OTpa)<eHHs B HOHOCcpepe MOryT MPOHCXOTHTH
OYeHb YacTo.

Jast 6opb6bl C 3aMHPAHHAMH MPHMEHSIOT NMPHEMHble aHTEHHBI C Yy3KOH JHarpam-
MO/l HaNpaBJeHHOCTH, OPHEHTHPOBAHHOH TaK, 4TOOb NMpPHHHMAJach TOJbLKO BOJHA,
npumenmas HauGosnee KOPOTKHM nyTeM. HampaBienue MpHXOAa BOJIHBI MOXET Me-
HATbCA B TeueHHe CYTOK. I103TOMy HEOGXOIHMO MpPEAYCMOTpeTh BO3MOXKHOCTH H3Me-
HeHMsl HaNpaBJeHHsi MakKCHMyMa JHarpaMMbl HalpaBJeHHOCTH aHTEHHBI. IIpu sToM
TNpHEMHAsT AHTEHHA TOJNYYaeTCsi CJIOXKHOH H TPOMO3AKOH.

MoxHO 3(G@(eKTHBHO OCYIIEeCTBJAsATb NpHEM HAa pa3HeCeHHbe AHTEHHHL. Takoi
NpHEM BOSMOXKEH MOTOMY, YTO yBeJHUeHHe H yMeHbIIECHHe HaNpsKEHHOCTH Mo, Ad-
e Ha CpaBHHTeJbHO HeGOJBLIOH MJOLafH 3eMHOM MOBEPXHOCTH, MPOHCXOAAT HEOI-
HOBpEMeHHO. B To BpeMs Kak B MecTe DAclOJIOKEeHHs OJHOH aHTEHHH ypOBEHb Hafl-
PS/KEHHOCTH HOJIA MaJ, OKOJO APVrofl aHTEHHBI, yHaJeHHOH OT nepBofil Ha paccrof-
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HYE B HECKOJbKO JJIHH BOJH (CTO HJH HECKOJbKO COTEH METPOB), HampsiKeHHOCTb
foas BesqHKa. TakuM 06pa3oM, Ha BHIXOJE OLHOH H3 ABYX AHTEHH HANPSKEHHE OKa-
ZeTCs JOCTATOUHLIM Jis mpuema. IIpH TakoM pajHOmpHeMe CHLHAJBI CYMMHPYIOT-
€ MO HH3KOH 4acToTe MOCJ]E [eTEKTHPOBAaHHS.

OcobennocTbio pacnpoctpahenuss KB sBisercss daasbree Hasemnoe —pacceauue
KB na yuacTkax moBepXHOCTH 3eMaH. DTO sBJeHHe MNOsCHseTCsS Ha puc. 25,a. Msay-
YyaeMble aHTEHHOM pajJHONepejalollero yCTpoficTBa paAHOBOJNHBI I OTpaxawTcs OT
HoHochepsl M nonanalT Ha 3emimo B Touky 5. Ha moBepxHoctH 3eMan Bcerja HMe-
10TCA 3HAYHTEJbHbIE HEPOBHOCTH (XOJIMbl, AepeBbsi, cTpoeHHs). [TlosToMy He Bcsi sHep-
rHs BOJHBI OTPaXalOTCSl 3ePKaJbHO, a YaCTh €e pacCeHBaeTcs BO BCeX HalpaBJieHH-
Ax (2—5). PaccesiHHble HEOJHOPOXHOCTSIMH BOJIHBI YaCTHYHO BHOBb OTPaXKalOTC OT
HoHOchepsl M BO3BpamAlOTCS Ha 3eMJ0, MPHYEM KaKasi-TO JOJs 3HEPrHH HamlpasJs-
€1cq o6paTHO (H) B TO MecTo, rie HAXORMTCS pajHoNiepenaiollee YCTPOHCTBO.

A

Puc. 25. Jaasnee HaseMHoe paccesHnHe KB.
a — IeHCTBHTeNLHAs cXeMa paccesiHHsi; 6 — ommGOuHas cxeMa IKKep-
Jes.

MHTepecHast HCTOPHS HCCJefoBaHHsi Bompoca o paccesnun KB. Eme B 1926—
1930 rr. GblJI0 3aMedeHO, 4TO IIPHEM CHTHAJIOB, H3JaydaeMbix MouinbiMu KB cranuus-
MH, HAGm0gaeTcsl B «30He MoJuanuss». Kpome Toro, ObuIM 3aMeyeHbl OUIHOKH meJleH-
ra KB cranumii. CnenyanbHble ONbITH MOKA3a/H, YTO 3TH sBJelHsA OOLACHAIOTCS pac-
cesnneM pagHoBosH. OnHako mo 1946 r. uccrenoBaTetd 3aTPyIHAMHCh OTBETHTH HA
BONpPOC, e Ke NPOMCXONHT 3TO pPacCestHHoe OTpPaxeHHe. AHMIMACKHE  yueHbIH
T. JI. Dxxepaei OTKPHUI u HCCIEOBAJ paccesiHHe PajJHOBOJH Ha HEOXHOPOAHOCTHAX
caost E, KOTopoe B HacTosillee BpeMsi IIHPOKO HCMOJb3YeTcs [Ja AajbHEH CBA3H Ha
METPOBHIX BOJHAX. MCTOYHMKOM paccesiHHSI KOPOTKHX BOJIH OKKepJeil Takxe CUHTal
cnoit E B Touke B (puc. 25,6). B0o3MOXKHOCTb TOrO, 4TO JaJbHHE pacCesiHHbe OTpa-
JKEeHHsl SIBASIOTCS Pe3yJbTaTOM pPacCesiHHsl PaJHOBOJH HEPOBHOCTSIMH 3€MHON MOBepX-
stoctH, T. JI. DkkepJeil KaTeropHyecKH OTpHIa]. ABTopHTeT JKKepJest GHA HACTONLKO
BeJaUK, yTo B TeueHHe 20 JeT HHKTO He ObI B COCTOSIHHH OMDOBEPrHYTb €ro MHe-

HHe, XOTH MHOTHE HCCJEJOBATeTH 3aHHMAaJHCh STHM BOIpO-
coM. Tobko B 1946 r. coserckuii necaenosarens H. M. Ka-
6anHoB 10Ka3aJ, uTo AajbHHe BO3BpaTHble oTpaxeHHs KB
06yc/IOBNeHbl paccesiHHeM Ha HeOJHOPOIHOCTSX MOBEPXHO-
cti 3emaH, Ha Koropylo najgaor KB, orpasuBuiHecs OT
HoHocdepbl.
[TpaBuabHOe ompeseseHHe Mecta paccesiHus KB mosso-
JILIIO0 HCMOJb30BAaTh PAcCesiHHBIe OTPaXKeHHs AJsl Ompenede-
HHSl YacTOT, Ha KOTOPBIX CJelyeT BeCTH CBf3b B JlaHHOE
BpeMs. [lisi aTOrO Iepej HauaJoOM OCHOBHOrO CeaHca mepe-
LayH HeCKOJNbKO MHHYT INepejaloT CHrHaJ, TMPOMOJYJHpO-
BaHHBIH mMnyJbcaMi. OnepaTop Ha CHELHaJbHOM OCIHJJIO-
Puc. 26. Ocuuano- rpade HabmogaeT 3a BeJHYHHOH NPHHSATOro CHrHaja, €O3-
rpaMMa BO3BpaTHO-  JAHHOTO pacCesHHBIM OTpaxkeHHeM. ['OpH3OHTa/bHAs pas-
pacCessHHOTO CHTHa-  BepTka oOcCHHIorpada nporpaaynpoBaHa B KHJIOMETpaXx.
Ja. By OCUMJIOrPAaMMbl TAaKOTO CHFHajla MoKa3aH Ha pHc. 26.
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IMpucyTcTBHe curHana Ha ocuuaorpade ykasbiBaeT Ha TO, YTO H3IyuaeMule aH-
TeHHOH BOJIHBI NMPOXOJAT, a BEPXHss rpaHHIla NMPHMEHHMHIX JacCTOT He mpoiigexa. ITo
BeJIHYMHE 3TOTO CHTHAJla MOXKHO CYAHTb O HANpPsXKEHHOCTH MOJs B MecTe NpHeMa, a
MO IIKaJe PAcCTOSHHA MOXHO ONpeleNHTb, 00JaydaeTcs JH HyXHas 06JacTb TeppH-
TopHH. Taxkoi Meroj onpeneneHHs pa6oyedl YaCTOTH Ha3LIBAETCH METOLOM BO3BpaT-
HO-HaKJOHHOro 3oHauMpoBanHs — BH3. Merox BH3 no3Bossier GHICTPO H TOYHO BHI-
6paTh AJ1 CBSI3H HYXXHYIO pabouyl0 4aCTOTY, YTO OCOGEHHO TPYAHO CHenaTh APYTHM
Cnoco60M Ha MPOTSKEHHBIX JHHHAX CBSI3H. TakHM o6pa3oM, sBiaenHe paccesuus KB,
Ka3aBllleecss Ha HePBHIX MOPax BPeAHLIM, TeNepb YCHEIUHO HCHOJNb3YeTCs HJs KOHTpO-
Jaa pa6ortel panuosnnHuii ceasu. Cucrema BH3 paGoraer Ha sauHuH cBA3H MockBa —
Xab6apoBck.

HEPEr'YJIAPHBIE ABJIEHUSA ITPA PACIIPOCTPAHEHHNM KB

Pa6oTa KOPOTKOBOJIHOBHEIX PaJHOJHHHI CONPOBOXKJAAETCH YaCTHIMH HaPYIICHHSIMH,
KOTOpble BO3HHKAIOT B pe3yJjbTaTe HOHOChEpPHHIX BO3MYyLIeHHH. OCHOBHOH NPHYHHON
HapyWeHHss pPaGOTH KOPOTKOBOJHOBBIX DaJHOJHHHA SBJSIOTCA HOHOChEpPHO-MarHAT-
Hble GypH, NMPHYHHA BO3HHKHOBEHHS KOTODHIX 3aKJIOYaeTCsl B H3MEHEHHH JesTesIbHO-
¢t Coanuna. Ha CosHue BpeMs OT BpeMeHH NPOHCXOLST CBOeOGpasHble BCHBILIKH,
CONpPOBOXaeMble H3BEPXKEHHEM MOTOKOB 3apsiKEeHHBIX 4acTHI. YacTHiuwl, momajgas B
atMocdepy 3eMJH, ABHXKYTCA MOJ JAeHCTBHEM 3eMHOIO MAarHHTHOTO MOJSI TIVIaBHBIM
o6pa3oM K MNOJNsPHLIM pafioHaM. CHJbHbIE NOTOKH 3apsiKEHHBIX YaCTHI[ HapyUIaoT
HOpMaJIbHOe COCTOSIHHE HOHH3HPOBAaHHHX CJIOEB, H NPH STOM OJZHOBPEMEHHO H3MeHs«
€TCs MarHHTHOe MoJsie 3eMJIH, IOCKOJIbKY €ro BeJHYHHa B HEKOTOPOH CTeneHH CBA3aHa
C JBHXEHHEM 3apsjoB B HOHocdepe.

Bo Bpemss HoHOChepHO-MarHHTHOR 6ypH HaHO6OJbIIHE H3MEHEHHS NPOHCXOAAT B
cnoe F, mMpH 3TOM 3J1eKTPOHHAsl IUIOTHOCTh CJIOSI yMeHbIaeTcss H oTpaxenue KB
CTaHOBHTCS HeBO3MOXKHbIM. HuxHue cion E u D nmpakTHYeCKH He H3MEHSIOTCH, TaK
Kak 3apsiXKeHHble YaCTHIbI CIOfa He IPOHHKAIOT.

Pa6ora paanosHHHH NpexJe BCEro Hapyllaercs Ha HaHGOJee BBICOKHX YaCTOTax,
a BOCCTaHABJIHBAaeTCs paHbllle Ha HH3KHX vactoTaXx. HauGosee wacto uonocdepHO-
MarHuTHble GypH GBIBAIOT Ha ceBepe, NMPH CHJIbHBIX BO3MYLIEHHSIX NMPHXOLHTCH NMPHGes
raTh K PeTPaHCJSUHH MO JIHHHSAM, NPOXOJANIHM B pafioHax Goslee HH3KHX wHpoT. Ha-
PYLIEHHS,, BbI3BaHHBIE HOHOC(EPHO-MAarHHTHHIMH GYpSMH, AJIATCA OT HECKOJbKHX va-
COB J0 ABYX cyTok. CyIlecTBYIOT METOIbl NMPOrHO3HPOBAHHA HOHOC(HEPHO-MarHHTHBIX
6ypb Ha OCHOBaHHH Hab/ofeHHi 3a gAesarenbHocTbio CosHua. IIpH yBesHueHHH uHC-
Jla COJIHEYHBIX NsATeH yuvallaeTcs MOsIBJEHHE HOHOC(EepHO-MarHHTHOH GypH H Hapy-
wenne pa6otnl KB pannosunuil.

[MosBnenne cnopaauueckoro ciaosi E¢ Takxke MOXeT NMPHBECTH K HapYIIEHHIO pa-
6otei KB paauonuuuit. JleficTBHTENbHO, MPH MOSIBJEHHH Ha NYTH PacnpoCTPaHEHHSA
BOJIHBl MJIOTHOTO cJosl E¢ OTpaKeHHe NMPOHCXOZHT OT 3TOro cJosi Ha BucoTe 100 KM,
a He or caosi F na BeicoTe 200—300 kM. OTpakeHHas BOJIHA NMPOXOAMT MEHbluee
pacCTosHHE H He JOCTHTHET KOPPeCHOHIEHTa.

B nekoroprix cayuyasix HaGuiofaeTcsi yBesqHueHHe HanpsixkeHHOCTH mosis KB no
CPaBHEHHI0 C OGLIYHOM HAMpPSXKEHHOCTbIO Nojasd. KopoTkHe BOJHH NpH 6JaronpusT-
HBIX YCJOBHSX MOTYT PacnpoCTpaHSATbCA Ha OueHb GoJbliHe paccrosuud. Hepenko
Habmonalores cayyad, Koria KB OfHH HIH HeCKOJbKO pa3 oru6aioT 3eMHOM wap H
MOryT GHITb TNPHHATH B TOM e NyHKTe, rje BeAeTcs NpHeM OCHOBHOTO CHIHaJa.
HanpsxkeHnocts mosist curuana, o6OTHYBLIErO 3€MHON Iuap, AOCTATOYHO BeJHKA AJA
NpHeMa, HO CHTHaJ NPHXOAHT ¢ 3amo3jaHueM npumepro Ha 0,1 c. 3HauHT, eciH He
MPHHATL CHENHAJbHBIX Mep, TO OKaXYTCS OJAHOBPEMEHHO NPHHATHIMH JIBa CHTHAJa!
OCHOBHON H ero «3Xo». JTO sBJEHHEe TaK H Ha3biBaeTcsl paAH03x0. OcoGeHHO CHIbHOE
Melnammee AefiCTBHe paduo3x0 OKa3HBaeT Ha JJIHHHBIX JIHHHAX CBSI3H, HamnpuMmep
Ha JHHHE MockBa — Xa6apoBCK, Tle OHO H GHUJIO MOAPOGHO HCCJEAOBaHO.

Inst pamuonHHHE MeXAY Ha3eMHON CTaHUHeNd H HCKYCCTBEHHHIM CNYTHHKOM TaK-
)Xe NMPHMEHHMbl KODOTKHEe DaJHOBOJHHEI, €CJHH CIYTHHK JABHXKETCH Ha BbicoTe He G6o-
nee 200—250 kM, HuHKe caosi F. PafuOBOJIHE, H3JyJaeMble aHTEHHOW, Haxo-
Jsmeica Ha CHYTHHKe, PAacHpPOCTPAHAIOTCH, OTPaXafACb OT MOBEPXHOCTH 3eMJH H
HoHOcepr, M Kak Obl OOGTEKAlOT CO BCeX CTOPOH 3eMHOM IIap, Kak cxeMa-
THYECKH MOKa3aHO Ha pHC. 27,a. IlpH 6aaronmpHATHHX YCJIOBHSIX PacHpoOCTpaHeHHS
Mo/ BOJIH, NPHIUEAIUHX C Pa3HBIX CTOPOH B TOYKY, AHAMETPaJbHO NPOTHBOMOJIOX-
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HYI0 MeCTO!1aXOx¢/ICHHIO CNYTHHKA (TOYKY aHTHMOAA), CKJIAALIBAIOTCS H CHCHAJA YCH-
JIHBAETCS.

Ha puc. 27, 6 npeacranfiena 3anuch aMILIMTY1bl CHTHAJa EPBOTO HCKYCCTBEHHO-
r0 CHyTHHKA, MepeJaTyHK KOTOporo paGoTas i:a BOJHEe 4acToToi oOkojo 20 MTiL.
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Puc. 27. dddekr anrunona.
@ — MyTH PacnpOCTPaHEHHS PAJTHOBOJH; 5§ — 3alHChb CHIHA-
sna nepsoro MC3.

Pe3koe yBeanueHHe YPOBHSI CHTHaJa, MPHHHMaeMOro Ha3eMHOH CTaHIHed, Habaona-
JIOCb, KOT/Ja CNyTHHK NMPOXOAHJ Hajl NMYHKTOM npueMa I W HaJ TOuko# aHrumoxa 2.
910 fBJCHHME 1a3biBaeTCs Ipexr anrunoda.

YJIBTPAKOPOTKHE BOJIHBI
IIPHMEHEHNE 1 OCOBEHHOCTH PACIPOCTPAHEHUS VKB

Huanason YKB ouenn mupok. Co CTOpPoHBI HH3KHX yacToT Anana3on YKB npm-
mpikaeT K KB, a co CTOpOHbI BBLICOKHX — IPAHHYHT C IJHHHBIMH HH(PAKPaCHBIMH
BOJIHAMH, I‘paHHua YKB 10 M Gblna ompeneneHa TeM, YTO, KaK paHee CYHTAJOCh,
Ha 3TH BOJHBI HOHOC(epa, Kak MPaBHJIO, y:Ke He OKa3blBAeT BJHSHHUSA, H OHH MOTYT
PacHpoCTpPausTbCs TOJbKO Ha HeGOJMbILIHE PACCTOSHHUS.

Huanason YKB mnojpas3fiensiior Ha uyeTblpe NOJAJHaNa3oHa: METPOBblE  BOJIHHI
(10—1 ™), menumerpoBuie (1 M — 10 cM), canrumerpoBsie (10—1 cM) u MiLIHMET-
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poBuie (kopoue 1 cm). Kaxkawift u3 3THX NMOAJNHANAa30HOB HAaXOAHT CBOe NPHMEHEHHe
B TexHHKe. Tak, AHana3oH MeTPOBHIX BOJH HCHOJb3YeTcsl [Js1 TeJeBHAEHHS, 4acTOT-
HO-MOJlyJIHDOB2HHOTO BEIaHHS, HABHTallHH, PaJHOACTPOHOMHH, PaJlHOCBA3H HA CBepX-
JlaJibHHe PacCTOSIHHS. JHama3oHH JAELHMETPOBHIX H CAHTHMETPOBBLIX BOJH HCHOJb3Y-
I0TCS1 B TeJNeBUJEHHH, palHOJIOKAlHH, MHOTOKAHAJIbHOA CBS3H, HA KOCMHYECKHX pajHO-
JHHHSIX PA3JIHYHOrO HasHaueHHs. JIHama3oH MHJJIHMETPOBHIX BOJIH C KaXKABIM TOJOM
OCBaHBAEeTCsl BCe WHpe H HAaXOAHT NPHMEHEHHe B PaJHOJIOKAUHH H AJsf TNepelayH
IIHPOKOMOJIOCHBIX CHTHAJIOB Ha HeGOJIbIIHE PACCTOSHHS.

Paanonio0uTensiM BblAeNeH [Js1 paboThl MOJOCH YacTOT BO BCeX MOJAH2Na30-
Hax: B MeTpoBoM 144—146 MTu; B mennverpoBoM 430—440 u 1215—1300 MI'y; B
canTuMerpoBoM 5,66—5,67, 10,0—10,5, 21,0—22,0 I'T'u.

[Inpokast mosioca 9acToT MoxeT OHTb MHepelaHa TOJbKO Ha PaJlHOBO.IHAX
yJIbTPaKOPOTKOBOJIHOBOIO jAHaMa3oHa. Bce Apyrue AHamna3oHbl, B 9aCTHOCTH KOPCTEO-
BOJIHOBBIH, HaCTOJbXO 3arpyKeHbl, YTO JKeJaTeJbHO NepeBecTH B JAnama3on y KB
BO3MOXKHO GOJbliee YHCJIO PaJHOIHHHHA. DTO TeM 6oJee OCyUIIeCTBHMO, YTO peryJsp-
Hoe pacmpocrpasenne YKB Ha paccrosiHne csbiie 1000 KM BO3MOXKHO, MPHYEM Ha
YKB panuondHHAX B apDKTHYECKHX paHoHaX He MPOSBJAIOTCA HapylIeHHs, CBoilcTael-
unle KB. B auanasone YKB B03MOXEO cO31aHHe OCTPOHANPABJEHHEIX aHTeHd ¢
GoabliuM KOG OHUIUHEHTOM YCHIEHHS, @ 3HAYHT, MOXHO CKOHILEHTPHPOBATb H3.Iyueli-
HYI0O MOLIHOCTb B CTPOro 3aJlaHHOM HaNpaBJeHHH.

B u3yuenun pacnpocrpanenus YKB 3a noc/eanne roAsl BHIMOJHEHO MHOTO T€G-
PeTHYEeCKHX M 9SKCIePHMEHTaJbHHIX pab6or. Do ibIIof BKJaJy B 3TO Aes0 BHeCIH CO-
BeTcKue yuenole B. A. Beenenckuii, B. A. ®ox, M. A. Kosaocos u np. Muorue Bom-
POCHl, OHAKO, elile He pellleHb! H TPeOYIOT AasibHeHuIefl CJAO0XKHOM TeopeTHYecxoH, a
TaKKe AJUTEJbHOH H OOLIHPHON 3KCMepHMeHTaJdbHOH paboTHL

Berpeyalomuecss B MpaKTHKe caydyan pacnpoctpanennss YKB ymo6no kaaccudu-
LHPOBaTh CJASAYIOMHM 006pasoM:

1. Pacnpocrpanenue Ha HeGosbline paccTosiHHs (X0 5—6 KM), Koraa MOXKHO
npeHe6peub cepHUHOCTHIO 3€MJHM H CUKTATh ee MJOCKOH.

2. PacnpoctpaneHdHe Ha pacCTOSIHHS, He MpeBbILIAIONIHE MpPeNeJOB BHAHMOIO ro-
PH30HTa OJIs peatbHBIX BBICOT nojabeMa auTedH (10 80—100 kwm).

3. Pacnpocrpanenne Ha Te ke paccrosuus (1o 80—100 kM), HO B ropucroi
MECTHOCTH HJlH B GOJIBIIOM ropoje, KOrja #a NYTH DaCMpOCTPaHEHHS BOJIHB HMeOT-
cs 3HAYHTE/JbHBIE MPENMATCTBHSA.

4. TpomocdepHoe pacnpocTpaHeHHe DaXHOBOJH, T. €. PACHPOCTPAHEHHE HOX
BJHSHHEM HHXKHHX caoeB aTMocdephl (10 200—600 km).

5. HMonocdepHoe pacmpocTpaHenHe PaAHOBOJH, BbI3bIBAEMOE BJIMSHHEM BEPXHEX
HOHH3HPOBAaHHBIX ciaoeB aTMocdepnl (cBbire 1000 kM).

6. Pacnpocrpaneine Ha KOCMHYECKHX paJMOJHHHSX B Npele’ax H 3a Npeaena-
MH aTMoctepbl 3eMan H B aTMocdepax APYrHX MJaHeT.

B coorBercTBHM C 3TOf Kaaccuduxanueil B HacTosiled H CIeAYIOWHX I71aBaX
paccMoTpenbl ocoGeHHOCTH pacnpoctpanedus YKB.

PACIIPOCTPAHEHIE YKB HA PACCTOAHUI,
MHOI'0O MEHBIIME IIPEJEJIA IIPAMOM BUIMMOCTH

YAbTPaKOpOTKHE BOJHBI IIHPOKO MPHMEHSIOTCS Ha PaJMOJIHHHAX HeGOJLIIOH npo-
TSXKEHHOCTH — B NpPeAeTaX MPsSMOH BHAMMOCTH. 3a 3THM TNpeJesoM HanpsKeHHOCTbL
noas YKB o6uuHO pe3ko yMmeHbllaercs, Tak KakK AHdpakn¥s B 3TOM JHanmasoHe
cKa3blBaeTCsA 3HauHTeIbHO ci1abee, yeM Ha Gosiee NJIHHHBIX BOJHaX. J/1s yBeJHuYeHHs
JaJbHOCTH HAelicTBus mnepefay Ha YKB aHTeHHH NMOJAHHMMAOT BO3MOXKHO Bhile Haj
semJiell. 3Hasi BLICOTY, HAa KOTOPYIO MOJHATH MepefaiollHe H NpPHEMHbIE AaHTEeHHHI,
MOXXHO Ha OCHOBAHHH MPOCTBIX TEOMETPHYECKHX COOGPaXKeHHH Jerko OmpelesHTh
paccrosiHde mpsiMoft BUAHMocTH (pHC. 28).

Paccrosnue npsaModl BHAHNMOCTH (B KHJIOMeTpax) MoOxeT ObiThb BBIYHCJEHO IO

tdopmyae
ro="VIR (Vi + Viy) = 3,57 (Vi + Vi), (13)

rae R — paanyc semHoro wapa (6370 km); A, hg — BHICOTH Nepefalollleli H NMPHEM-
HOM aHTeHH, M.
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Hanpumep, eciu paHee mpu npueMme nepefiad MOCKOBCKOrO TeJelleHTpPa, aHTEHHA
KOTOpOro GHJIa MOAHATA HA BHICOTY NpuMepHO 150 M, MpHMeHsAJach NPHEMHas aH-
TEHHa, PACMOJIOXKEeHHasi Ha BLICOTE 5 M, TO Ipefes NPAMOH BHIHMOCTH COCTaBJSJ
okosno 60 km. ITocne Toro kak 6biia coopyxena OcTaHKHHCKas GallHS W mepejaro-
[1as aHTeHHAa CTaJa BO3BbIIATbcs MOYTH Ha 500-MeTpPOBOH BHICOTE, pacCTOSHHE HpS-

MO BHAMMOCTH NMPH TOH XK€ BHICOTE PAacCHOJOXKEHHS NPHEMHOA aHTEHHH NpeBHIIaeT
90 kwm.
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Puc. 28. K omnpeneneHuio pacCTOSTHHSA NPSAMON BHIHMOCTH.

ITeprrie HeenenoBaHust B obgacty YKB GbuIM HanpaBiieHbl Ha BHISICHEHHE YCJIO-
Bufl X pacnpocTpaHeHHs B Opejenax NPsAMOA BHIMMOCTH Ha HeGOJIbUIHE paccrosi-
Puit, KOTA3 HA TYTH PacmpOCTPAHEHHA BOJH HeT rop, GOJBIIHX 3AaHHN H ADYTHX
CyLIeCTBEHHBIX NPENATCTBHA.

Buepsrie 0TBeT Ha BONPOC, KAK pacCcyHTaTh HampsikenHocTb uoas YKB » or gero
ona 3asucuT, Aan B 1922 r. B. A. Beenenckufi. IlepBble ONBITH NPOBOAUIHCE HM Ha
BoaHe AauHON 3,8 M Ha paccTosiHHM B JecaTKH MerpoB. B. A. BaepeHcknii mokasad,
9T0 Ha HeOOJIbUIMX PACCTOSIHHAX B JIIOGOA TOUKe MOJIE CKJAAAbLIBAeTCsi U3 JBYX BOJIH:
npsaMofi U OTpPaxKEeHHOA OT 3eMHON MOBEPXHOCTH. JlaXke ecau mMpuUMeHSIOTCS OCTPoO-
HampaBJieHHHE aHTeHHH, HMeeT MeCTO BOJIHA, oTpaxeHnHas oT 3emau (puc. 29). pm

Ee0OJbIIHX PACCTOSIHMSX MOXKHO He YUYHTHIBaTb KDHBH3HH 3eMHOH NOBEDXHOCTH H
CYHTATh 3eMJI0 MJIOCKOH.

7

Vi

/]
71y 7 5, Puc. 29. Cxema pacnpocrpa-
Z nenns YKB Ha HeGoJblnHe

pacCTOAHHSA.
1 — npsiMass BOAHA; & — BOJANS,
VA OTpaKeHHas or NOBEPXHOCTR
< 3eMau,

B 3aBHCHMOCTH OT TOro, HacKOJIbKO pa3JjH4aloTCs MJIHHH NyTell npsMOro u OT-
paxenHoro Jaydefdl, pe3yJbTHpYIOIIee MOJe MOXET OKa3aTbCi Go/blle MR MeHbe
nons Kaxaofl u3 cocrasasoiiAX. IIpH HeGo/bLIMX BHICOTaX aHTEHHHW IO CPaBHEHHIO
¢ panHoRt Tpaccw (3reT caydalt o6BIIHO HMeer MeCTOo Ha IpakTRKe) (asa BOJHM
pBDE OTPAXCHWH OT 3eMHON moBepXHOocTH Mensercs Ha 180°. Takum ofpazom, ecau
Pa3HOCTb AJHH NyTeft MPAMOro M OTpaxKEeHHOro Jydel Majna (MeHblle INOJYBOJHH)
KJI COCTaBJISeT LieJloe YHCIO BOJH, Mois BHUHTaloTcA. Ecam ke pasnocts myrteft co-
Crapaser MeJoe 94Ci0 NOJAYBOJIH, TO MOJS CKJAAABIBAIOTCS.

ITone mmeer B 3TOoM cayuae unTepdepernyuonnvil xapaxrep. HampsxeHnHocTs
NOJIT M3MEHAETCA C YBEJHYEHHEM DacCTOSHHS HJH BHCOTH HaJ 3eMHOA MOBepx-
HOCTbIO, MEPHOJAHYECKH TO YBEJHIHBAfACh, TO yMeHbMascb. B pesysabrare AuarpaMma
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HanpaBJEeHHOCTH AHTEHHH B BePTHKAJbHOM NJIOCKOCTH HOCHT JIEMECTKOBHIA Xapakrep
(puc. 30). Ecu mpueMHy0 aHTeHHY MOZHHMATh BHIUe JIHHHH, cOBHajamoefi ¢ Ha-
NpaBjeHHeM MAaKCHMaJbHOTO H3JyUeHHs MepBOro Jienectka Mepefalomedl aHTEHHH,
TO HANpSXKEHHOCTb MOJISi HAaUHET YMEHbIIAThCs C MOXHSTHEM NMPHEMHOA aHTeHHH Haj
8eMHON MOBepXHOCTbIO. [IOHHMATbL aHTEHHY BHle 4eM Agmax HelieaecooGpa3Ho:

hgmax=;tfl4h‘. (14)

Puc. 30. M3pesannas Au-
arpaMMa HanpaBJIeHHOCTH
aHTeHHBl, MNOJYyYaoIasics
/ 7~ npH HHTepdepeHIHH TNps-
MO H OTpaK€HHOH BOJIH.

Ias pacuera nanpsxennoctn noas YKB B ToM cayuae, Korna mnpueMHas aH-
TGHHA PAacmoJioXeHa He Ha CIHIKOM G0Jbliofl BbICOTE, TAK 4TO OHAZ HAaXOJHTCA B
0C/1aCTH, COOTBETCTEYIOLIEH HHMKHEH dYacTé nepBoro Jemecrka, umeercs ¢opmyaa,
Hda3blBaeMasi OTpaxcarensbHol:

AL VPG hy b, (15)
= T g as
i

rac E — neficTByloniee 3naueHHe HANPSIKEHHOCTH MOJA B MecTe mpueMa, MB/m; P —
MOILLHOCTb, H3siydaemas aHTeHHOR, KBT; G -— xoadduuuedT ycuieHus aHTEHHH, A,
hy — BLICOTHI PaCMONIOIKEHHEA MEJEHAIOMIST ¥ ADHCMHON QUTEHH, M; / — pacCTOSHHE
BLOJIb 3eMHO{l TOBEPXHOCTH, KM; A — JIJHHA paGouell BOJIHH, M.

Gopmyaa (15) ssrderca ochuzdoR s DE weion Y TPAROPOTKOBOJHOBLIX pa-

LHOJNHHHA H ONpele/eHHs IYHKTOB Da3Mellledusi BellaTeJbHBIX M TEJEBH3HOHHBIX
CTaHOMA AJA PaccTOAHHH, He mpeBBIUAOLIMX mpeaena npaMoft suauMoctd. OHa Jaer
HarMAAHYI0 33BHCHMOCTb HAMPSXKEAHOCTH (uJ/isi OT MJiHEW BOJHB, BBICOT aHTEHH H
paccrosuns. M3 srofi GopMynbl BHAHU, 410 AJisl ysedducHHsi HANPSIKEHHOCTH MOJA
cefyer Bblllle MOAHHMATh NMepeRalollyld M NMPHEMHYI0 aHTeHHbl. HampsxkeHHocTb mo-
JI9 C YBeJHYEHHEM PACCTOSIHUS YOBIBART NU KbAAPATHYHOMY 3AKOHY.

Heo6xonuMo oTMeTHTh, uto dopmyaa (15)
CrlpaBejJIHBa TOJLKO JJIsi Cayyas, KOrha aH-
YeHHH MONHATH JOCTAaTOMHO BHCOKO. Jlerko M/M[,E
8HJETDb, UTO €CJIH OJHA M3 aHTEHH PacloJoxKe- %
Ha Ha 3eMHOM NOBEPXHOCTH, T. €. hy WIH h; 100 000
PaBHO HYJIO, TO M HaNpPSXKEHHOCTb IOJS PaB-
Ha HYJIO, YTO He COOTBETCTBYeT AeHACTBHTEMb-
goctu. Jnsg sroro caysas ¢opmynaa (15) He- i
npuMeHuMa. 70 000

Ora dopmyna HempuMeHHMa TaKke AAS
oueHb GOJIbUIHX BHICOT TOXHATHS AaHTEHH.
[TpuMennMocTb ee B STOM ciyyae OrpaHHYeHa 7.4y

\
yCJIOBHEM S
hy < rAJ18 hy. (16 ; °
no -

OKCenepuMeHTabHasl IIPOBEPKA Clipabei- | OW\oQ
mapoctd  Qopmyant (15) npoussosHaact ile
OJHOKDaTHO H3MEpeHHWeM HAanpsiKEeHHOCTH NO- 70 r
A9 BAOJAL NYTH pacnpocTpaHenus BoaH Ha 7 wo7 g0 17200 o

puc. 31 npuBegeH npumep H3MepPeHHH Hampsi-

JKEeHHOCTH NoJs B conoctaBieHuu ¢ pacuerHofi Puc. 31. ComocraBienne pacueTHHX
KpHBofi. FiamepeHHss NpOBOAM/IHCL Haj POBHOA M H3MEPEHHHX 3HaUeHHA HanpsiKeH-
MECTHOCTbIO Ha BOJIHe mJHHOM 7,20 M. BHCOTH HOCTH mOJf,
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nepefaomes H NpueMHOll aHTeHH OblaH cooTBercTBeHHO 29 M 3,1 M. Pe3yabTaTH H3-
MepeHHA OTMeueHn TOUKaMH. JIMHHeH HaHeceHbl De3yJbTaTh pacueToB no dopmyae
(15). M3 paccmoTpeHHsi PHCYHKa CJeAyeT, YTO PacXOXK/JeHHe MeXIY 3KCIEePHMEHTOM
H pacueroM HeBeauko. Ha HeGosblinX paccTOSHHAX CHrHaJg, nepenaHHeili Ha YKB,
TOJTy4aeTcsi CHIbHBIM, YCTOHUHBBIM H HE MEHSeTCsl B TeueHHe roja M CyTOK, uTo 06ec-
neyHBAeT Ha/eXHyl0 paboTy paiHONHHHH.

PACIIPOCTPAHEHHUE VKB HA PACCTOIHHI,
BJINBKUE K IIPEOEJNY IIPAMOKM BUAHNMOCTH

Ilpu yBe/qHYEHHH PACCTOSIHUS HeJIb3sl mpeHeGperath B/HSHHEM KDPHBH3HH 3eMHON
nosepxuoctd. Ha puc. 32 usoGpaxena cxema pacnpoctpanennss YKB nas paccros-
HHH, DDH KOTOPHIX HEOGXOAHMO YKe YUHTHIBAThb CHEPHUHOCTD 3eM.IH.

Puc. 32. Cxema pacnpoctpanenus YKB Ha paccrosanus,
IpPH KOTOPbIX HEOOXOLHM YueT CHEepHUHOCTH 3eMJIH.

[13 pucyHKka BHIHO, YTO eC/IH B TOYKe OTPaKeHHsT paJHOBOJIH OT 3eMHOA no-
BEPXHOCTH NPOBECTH MJOCKOCTb, KacaTebHYI0 K 3eMHOMY IIapy, H OTCYUHTHIBATb BHI-
CO1bl @HTEHH OT 3TOH MJOCKOCTH, a HE OT MOBEPXHOCTH 3eMJH, TO NMOJYUHM Ty Ke
CXeMYy pachmpocTpaHeHHs BOJIH, 4TO H B cJydae IJOCKOH 3emaHn. PasxocTs xoma Jay-
ueff onpemeNHTCS TakHM XKe o6pa3oM, Kak u panblle. ClenoBaTesbHO, AJS Ompee-
JieHHsl HaNpSXKEHHOCTH II0Jsl B 3ToMm caydae B ¢opmyay (15) BmecTto HAeficTBHTE/b-
HbIX BBICOT aHTEHH A; H hy cleAyeT MOACTaBJATb TaK Ha3blBaeMble NDHBEJEHHbIE BhI-
coThl A’y u h'e, paBHBlE PAacCTOSIHHIO OT TOYKH MOJABECA AHTEHHbl N0 ILIOCKOCTH, Ka-
CaTeJbHOM K MOBEPXHOCTH 3eMJH B TOuke OTpakeHHs. [IpuBeseHHble BHICOTH OMpe-
AeJSI0TCS U3 TeOMETPHYECKHX coo6parkeHuH.

[lpu pacuere HampsiKeHHOCTH nojs mno ¢opmyae (15) npeamonarajnoch, dTO
BOJIHBl PACHPOCTPAHSIIOTCS NPAMOJHHeHHO. B JeficTBHTEJILHOCTH MOX BJIHSIHHEM He-
01HOpOAHOCTEN Tpomochepsl MPOHCXOAHT pedpaknus BOJIH, YTO 3aTpPyIHsSeT BHIYHC-
JleHlle pa3HOCTH XOI0B NDPSAMOH H OTPaXKeHHOH BOJIH.

Tak kak ¢opmyna (15) nmpocra, HarasfAHa M XOpOLIO NPOBEPEHA OMBITOM, TO
0Ka3aJIoCh 11e/1ecOO6pa3HbIM BBECTH B Hee HEKOTOpble [OMOJHEHH MJsA ydYeTa sBJje-
ing pedpakuun. C 3Tofl ueablo ObLIO BBeLEHO MOHATHE 3KEUBGAEHTHO20 paduyca
3eMHO20 Wapa, KOTOPOe MO3BOJHJIO0 NPHOJIHMKEHHO YyuecTb sBJjeHHe aTMochepHoH
pedpakuuu.

Jemnn
Felembumensiozo FKOubarermroeo '
pajuyca paguyea N

Puc. 33. Yuer BausHHA pedpakuuH NyTeM 3aMeHHl JAeACTBHTEJILHOTO Pamnyca
3eMIH 5KBHBAJEHTHBIM.
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Ha puc. 33 usobpakeHbl cdepuyeckas MOBEPXHOCTb 3eMJM M PaCIOJOXKEHHas
Haj Hell aHTenHa. V3lydeHHass BOJIHA PaCHPOCTPAHSIETCS MO HEKOTOPOH KPHBOH H
B TOYKe NpHeMa HaXOAHWTCH Ha paccrosiiud AL oT mosepxxoctd 3emuu. [lpeacraBum
cebe, 4TO BOJIHA DACNPOCTPAHAETCS He MO KPHBOH JIHHHH, a mo npsamoi [as Toro
4TOOB OHA NMPOXOAHJA NPH 3TOM Ha TOH JKe BLICOTE Haf MOBEPXHOCTbIO 3eMJIH, HYX-
HO, 4TOGbl H3MEHHJICS DaJHyC 3eMHOro LIapa, T. €. HYJKHO 3aMEeHHTb AEHCTBHTENbHEIH
pajHyc 3eMHOrO IIapa 3KBUBAAEHTHbIM.

M3 reomerpuueckHX co0OpayKeHHH MOXK}O HAHTH 3aBHCHMOCTb MEXAY KPWBH3-
HOH TpPAEKTOPHH H 5KBHBAJEHTHbIM DaJHYCOM 3eMHoro mapa. KpHBH3HA TpaeKTODHH
3aBECHT OT TOTO, HACKOJbKO H3MeHseTCs KO3QOHUHEHT MpeaoMJyeHHs atmochephl
fIpH ToJA’beMe Ha eJHHHLY BBICOTH,, Hanpumep 1 M. CiefoBaTeNbHO, OT H3MEHEHHS
KoadduinneHTa TpeNOMIeHHss aTMochepbl ¢ BLICOTOH 3aBHCHT H 3KBHBAJIEHTHBIA pa-
nuyc 3emHoro mapa R, Ecan Tpaextopus BoaHbl B aTMoctepe obpalleHa BBIIYK-
JIOCTBIO BBEPX, TO SKBHBAJEHTHHIl paJHyC 3eMHOro Ilapa OKa3biBaercs GoJblle Aefi-
CTBHTeJbHOrO paauyca. Kaxylueecs yBeslHuYeHHe pajHyca 3€MHOTO Iapa YYHTHIBAeT-
cqd KoapduuHeHTOM £:

k= Ry/R. (17)

Koadduuiiedr £ caegyomum o6pasom cBA3aH ¢ KOIOHUHEHTOM [peNOMJEHHS
aT™Mocgepbi:

k=1/(1 —6,37.10%An), (18)

rae An — usMeHenne Ko3(Q(QHUHEHTA NpeJOMJEHHS IO BLICOTE aTMoc(hephl MPH MOJ-
HATHH HA 1 M.

Hcnonb3oBanne AJs pacyeToB IKBHBAJEHTHOrO pPajHyca 3eMHOrO Iiapa Jaer
yCpeRHeHHbIE 3HAUEHHS HANPSKEHHOCTH MOJs H obecneudBaeT MNOJyYeHHE XODPOLIHX
pesyJbTaTOB JayKe NPH OTKJOHEHHH 3aKOHAa H3MeHeHHS KoaddHuuueHTa npesiom.IeHHs
€ BBICOTOM OT JIHHEHHOTO.

Kak yxe ormeuajocb, NMOA BJIHSHHEM aTMochepHOHl pedpakuuu TpaeKTOPHs
BOJHBl M3 NDPSMOJHHEHOH craHOBHTCS KpuBosnueHHo#. IIpm 3ToM B caydae HoOp-
MaJpHOH Tpomocdephl BOJHA MPOXOAHT HAa MeHbLIEH BBICOTE Haj 3eMJed Ha Cpas-
HHTEJbHO 6OJbLIOM paccTOSHHH. TakHM 00pasoM, NMPH TeX Ke BBHICOTAX AHTEHH Hajib-
HOCTb NPSIMOH BHAMMOCTH YBEJHYHBAETCS.

B cayuyae nopmauabhoit Tpomocdeprr, Korga An=4-10-% M, skBHBa/NeHTHHI pa-
JHyCc 3eMHOro wapa B k=4/3 pasza Goablie AeHCTBHTENIbHOro paguyca. B pacuerax
©o6bIYHO M NPHHHUMAIOT 3TO 3HayeHHe R, €CHM TOJbKO CIeLHaJbHble H3MEpPEeHHS He
MOKa3aJjy, 4YTo Ko3(pHIHeNT mpe/joMjenHs arMochepbl H3MEHSETCH C BHICOTOH
Kak-To HHaue. JlaJbHOCTb NMPSAMOH BHAMMOCTH (B KHJOMETPaX) OMNPENEJHTC Kak

roo =V TRE(V i+ Vi) = 4,12 (Vo + V), (19)

T. €. NOA JeiicTBHeM pedpakuHM HAJBHOCTb NPSMOH BHIHMOCTH BO3pacTaeT Ha
15% (cp. ¢ (13)).

B ¢opmyne (15) yBeanuende pajgHyca KPHBH3HBI IOBEPXHOCTH 3eMJH YYHTHIBa-
€Tcs B M3MEHeHHH NPHMBEJEHHBIX BBICOT aHTehHbl. IIpH 3TOM mpHBeleHHAas BHICOTA
yBeJHYHBaeTCs, @ CJeNOBaTeNbHO, YBEJHYHBAETCS M HANPSIKEHHOCTb NOJS B TOYKE
npHema.

YBeinueHHe HAMPAKEHHOCTH IOJS Ha PAacCTOSIHMAX, OJH3KHX K Hpelely NpsiMoH
BHIHMOCTH, HabJiofaercst B JeHCTBUTEJbHOCTH. Y4eT BJIHSHHS pedpakUud OMHCAH-
HHM 06pa3oM fAaeT Xxopollee COBMaJeHHEe C OMbITHBIMH JaHHBIMH.

Habmoneunss 3a pacnpoctpanenieM YKB mNokaseiBalOT, 4YTO HAaNpsiKEHHOCTh
MOJI3 Ha DacCTOSAHHAX, ONH3KHX K Ipeleny NpsIMOH BHAHMOCTH, HEmoCTosiHHa. Ha-
NPSXKEHHOCTb IOJIS1 MEHSIeTCSl B 3aBHCHMOCTH OT BPEMEHH TIOfla, BPEMEHH CYTOK, OTO
AHA Ko AHI0. KpoMe TakuX IJIHTeNbHBIX KoJeGaHHH, HaG/ofaioTcs ObicTphie Koaeba-
HHA B TeYeHHe HECKOJbKHX CEKYHX HJIH MHHYT. DTH KojeGaHHS HAa3BIBAIOTCS 3aMU-
panusmu.

Mennennele KoJeOaHHSl HaNpSXKEHHOCTH MOJS BBI3BIBAIOTCS  H3MEHEHHSMH Me-
TEOPOJIOTHYECKHX YciloBHH. MeHsioTes ycaoBust pedpaKuud, KpPHBH3HA TPAeKTOPHH
Jyda, a C/leJ0BaTeNbHO, H Pa3HOCTb (a3 HpsIMOH M OTpaxKeHHOH BosH. BECTpHIE
KoJie6aHHs BHI3LIBAIOTCA (BayKTyanseil npenomJsomux ceoiicts atmocdepsl [Tox mei-
CTBHEM MECTHOTO HAarpesa W NBHXKeHHH B Tpomocdepe mpejoMjsiollue CBOHCTBa aT-
Moceph MeHAIOTCH — (IYKTYHDPYIOT.

31



I/Ismepe}ma MoKa3aJ/i¥, 4YTO 3aMHpDaHHMs Ha pa3HBIX YacCTOTaXx HE COBIAZalT BO
BpEMEHH. an NMpHeMe TeJIEBH3HOHHBIX Iepenay Ha DacCTOSAHHAX, 6/MIH3KHX K npeneny
ﬂpﬂMOﬁ BHAHMOCTH, HabJI0ga0TCs NepHoAbl XOpOIWIero IPOXOXAEHHS CHIHaJNa H30-
opa)KEHI/Iﬂ H INOYTH NOJHOrO MNPOMAaAaHHs 3BYKOBOIO CONDOBOXKAEHHSA HJIH HaOGOPOT.

BJINSHAE HEPOBHOCTEN IIOBEPXHOCTH 3EMJIN

[TpencraBnenne o rnafkofdl MOBEDXHOCTH 3€MJH BCETAa SBJSETCA  YCAOBHBIM.
O6uunO OHa fajieKo He POBHAS, H Ha MYTH DPAcCUPOCTPAHEHHs DaLHOBOJNHEl BCTpeua-
I0TCA pa3/IHYHble NMPEMATCTBHS: XOJMBbI, JepeBbs, MOCTPOHKH u T. n. Ha puc. 34, a
MOKa3aHa PafMOJHHUSA, TPOXOAAWAS HaJ HEPOBHOM MECTHOCTBIO, KOIZAa HEPOBHOCTH
MECTHOCTH JIeXKaT HHXKE NPAMOH, COeJHHSIOIEeH Nepelalollyl0 H NPHEMHYIO aHTEHHHI.
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Puc. 34. PacnpocTpaHeHHe pPagHOBOJNH HaJ HEPOBHOH 3eMHOH NOBEPXHOCTHIO.
a — OTKpbITasi Tpacca; 6 — 3aKphiTasi Tpacca.

Takasi Tpacca Ha3niBaeTcsi OTKpuiTol. B 3TOM Ciyyae B TOUKY mpueMa MOTYT NpPHXO-
JAHTb NpAMas BOJIHa H HECKOJbKO (B NaHHOM CJayyae JBe) BOJH, OTPaXKeHHbIX OT
MOBEPXHOCTH 3eMJIHM, NDHYEM HANPSKEHHOCTb MHOJS OTPaXKEHHBIX BOJH HMEET PasJjuy-
Hble (asbl. B 3TOM ciyuyae pe3ysnbTHpYyIOIIAst HANPSIXKEHHOCTb MOJS  HOJYy4YaeTcs
HHOH, YeM NPH pacHpOCTPaHEHHH BOJHBl HajJ DPOBHOH IIOBEDXHOCTBIO 3eMJH, KOrZa
HMeeTcs JIHIIb OfHA OTPaXKEeHHas BOJHA.

Jpyroii npoduiab HepOBHOH MeCTHOCTH M300pakeH Ha pHc. 34, 6, Koria mpemsiT-
CTBHE 3aKpbIBAeT JIMHHMIO NPSMOH BHAMMOCTH. Takas Tpacca Ha3blBaeTcs 3aKkpeiTod.
3a mpensarcTBueM obpasyercs o6aacTb TeHH, HO 3a cueT dugpaxyuu (orubanus BoO.1-
HaMU TPEnsiTCTBUS) HEKOTOpast HampsKEHHOCTb IIOJSA CO3JaeTcs H B 0O6JaCTH TEHH.

®opmyna (15) xopomo corsacyeTcs € OMBITOM, KOTAA IOBEPXHOCTb 3€MJH MOXK-
HO paccMaTpHBaTh KakK TMajikyio cdepy. Eciu Ha mytH pacnmpocTpaHeHHsI BOJIHBI HMe-
eTcsl ONHO $IBHO BbIPaKeHHOe NpEeNATCTBHE — XOJIM HJH BHICOKOE 3JaHHe, TO Hamps-
JKEHHOCTb I[OJISI MOXKHO OIEHHTb, NPOBEJsA pacyeT COMIaCHO AHPPaKIHOHHOH TeOpHH.

ITpubnuKeHHO HANPSKEHHOCTb AH(PPAKIHOHHOTO MOJS 3a NPENnsiTCTBHEM MOXKHO
BHIUHCANTh O (opMmyie, mpennoxennoit A. H. Ilyxunnim:

E=E,F, (20)

rie Eyp — HanpsXeHHOCTb MOJs B CBOGOXHOM NPOCTPAHCTBe, ompelenseMas mo ¢op-
myne (2); F — mHoxuTelb ocnabieHus, AJs ONpefe/ieHHs KOTOPOTO MOXKHO BOC-
noJb30BaThCsl rpaduKoM Ha pHC. 35.

[Mapamerp u (puc. 35) 3aBHCHT OT BBHICOTH «mpocBeTa» 2 (puc. 34, 6), ompexe-
JIIeMOr0 KaK DacCTOSIHHE MeXAY JHHHeH NpsMof BHAHMOCTH H BepPUIHHON NpemsTCT-
BHsA. JInl OTKPHITOM TPacCH 2 CUHTAETCs MOJIOKHTENbHBIM, a AN 3aKPHITOH — OTpH-
natepHeM. KpoMe TOoro, mapaMeTp y 3aBHCHT OT DacCTOAHHA OT NepefaTiHka 1o
NPenATCTBAS 71 H OT NPENsTCTBHS A0 NPHEMHHKA ry, @ TaKKe OT JIJHHB BOJNHH A:

u=z(_2(4_tﬁl_)"2 . @1)

rariA

Hs paccmorpenns rpaduka Ha puc. 35 caepyer, uto yem Gojee 3akpmiTa Tpacca,
TeM MeHblle nanmpsKeHHocTb moasi. OcrnabJasiolee AeHCTBHE NPEMATCTBHA CKa3bIBaeT-
Cs W TOrfa, KOrjia BepliMHA NPEMsTCTBUS HAXOAUTCH HHXKe JHHHH NpPAMOH BHIHMO-
CTH. DTO OOBSCHSIETCA TEM, YTO BOJIHE OT NepeJaTyHKa K NMPHEMHHKY PacCHpOCTpaHs-
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I0TCSl KaK Gbl N0 (GHKTHBHOMY KaHaJy, PafHyc KOTODOTO @ 3aBHCHT OT pPaCCTOSHHA
ry H I3 4 OT JJIHHBl BOJIHBI:

ax Vrirah(r+19) (22)

Tako#t KaHa/n cxemMaTHyecKH H3006pajKeH NYHKTHPOM Ha puc. 34, 6. DKpaHupyio-

uiee feHCTBHE NPENATCTBHS CKa3blBaeTCs TOTJAa, KOTKa NPENnsTCTBHE HAYHHAeT Tepe-
KpHIBaTh NONepPeyHHK KaHana. C APyro#l CTODOHH, NMOKa He NMEepeKpHT Bech nomeped-
HHK KaHaJla, HampsiKeHHOCTb MOJIA OCTaeTcs 3HauH-
Teabholi. [lpenacraBienHe o KaHaje, MO KOTOPOMY £
PacnpoCTPaHAIOTCH PAaAHOBOJHE], MO3BOJSIOT OoJee
(IPaBHJIbHO OLEHHTb BJHSHHE HeDOBHOCTeH H Npemnfr- 10k~
CTBHiH Ha paboTy paJIHOJIHHHH. ’

B peaspHBIX YCJIOBHSX Ha NYTH pacmpocTpaHe-

HHA BOJIHH BCTPeYalOTCH NPENATCTBHS, Pa3/IHYHbIE IO
pasMepaM H He HMeIOlHe CTPOrOH reoMeTpPHUECKOil
¢OPMH: XOJMBI, NepeBbsl, CTPOEHHS H T. . B 3rtom
cllyyae pacyeT HaNpSXKEHHOCTH IOJS C YyY4eTOM BJIHS-
HHSl BCEX ITHX MNPENATCTBHA H HeDOBHOCTeH NpPaKTH-
4eCKH HeBosMoOxkeH. Korna, Hamnpumep, mpOeKTHDPYIOT a5
pa3memienne YKB BemartennHofl HAH TeJeBH3HOHHOM
CTaHIHH, TO TeOPeTHYECKHH pacueT MoOXeT JaTh
TOJIbKO OPHEHTHPOBOYHOE MpeACTaBJeHHE O paclpe-
JleJIeHHH  HaNPSIKEHHOCTH IOJS Ha OKpYyXKalollei
MecTHoCTH. TOuHOe mpejcTaB/IeHHE MOXKHO NOJYYHTb,
TOMLKO H3MEDPHB HANpPSIKEHHOCTb MOJsA Ha MecT-
HOCTH. “

Tak, pns toro 4roGbl OUCHHTH, B KAKOM DafHy- _g = Ve - -
Ce BO3MOXKeH YCTOHuYMBHIT mpuem mnepexnay MocKoBs-

CKOro TeJIeLeHTpa, M3Mepsiliach HalpsieHHocTb moass  Puc. 35. 'paduk mas on-
BIVIOTb A0 paccTosiHuit B 150 kM. Pe3yabTaTbl u3aMe-  pefieleHHS MHOXHTEJs OC-
peHnil npepctaBieHtl Ha puc. 36. JIMHHSAMH 0603Ha-  J1abJleHHSt HANpSKEHHOCTH
Y€Hbl IPAHHIbBl 30H, r/le curdan npesbiman 1000, 300, moss 3a mpensiTCTBHEM.

100 1 30 mxB/m. ITo pasHbiM HamlpaBJeHHSM CHTHaJ

Cnajgaer HeOJHHAaKOBO ObicTPo. CpaBHHTENbHO 6OJbIIOE YMEHbLIEHHe YDOBHS CHTHaJa
B HanpaBJleHHH ropofoB IMuTpoB H KinH oGbscHsieTcs 3KpaHHPYIOUIHM JefiCTBHEM
Knuncko-IMuTpoBcKoit rpsas. MHTepecHo, uTo Ha Goabluem paccTosiHuH, B pafioHe
Tanpoma, ypoBeHb CHrHalla CHOBa Bo3pactaeT g0 100 MKB/M.

Hns BbiGopa MecTa pacnoniOKeHHs NepefaTuHKa M OUEHKH HANPSIKEHHOCTH MO-
A5 TIPEABAPHTENbHO NPOBOAST H3MeDEeHHs INDH NOMOILH OINBITHOrO HepelaTyHKa, pa-
Goraiouiero Ha TOH K€ BOJIHE, UTO H AEHCTBUTEJbHHII, HO HMEIOILLEro 3HAYHTEJbHO
MEHBUIYI0 MOLULHOCTb. TaKkne ONBITHL NMPOBOAMANHCH, Hanmpumep, B AHrImH. B atux
OMbITAX, KPOMe KOHKPETHBIX De3y/bTaTOB — ONPEje]eHHs PACIHPeNeNeHHS HANpSIKeH-
HOCTH 10/ 3aJaHHOH JJMHHbl BOJNHBI B [aHHOH MECTHOCTH, — IOJIyYeHbl HHTEpecHble
obuue 3akonomeproctd. [losromy ommiem 5TH ONBITH 6oJiee NOAPOGHO.

Wamepennss npoBoAmianch Ha BoiHaxX oKodo 2 H 05 M (sacrorsl 1026 u
593,6 MTIu). MowmuocTh mepesaTynka GObiia okoao 100 BT. Mavepenus Obuid Bbi-
ITOTHEHbl N0 NEBSTH pDajHajbHbIM HaNpaBJeHHSM BOKDPYI IepelaTYHKa Ha paccTosi-
Hud Ho 70 KM uepe3 Kaxkible 8 kM. PesyabraTsl M3aMepeHmil CHIBHO 3aBHCENH OT
pblbopa Mecra pacnosioXKeHHst NpueMHOH auTenHol. Ecam  aHTedHa HaXoAmaach Ha
OTKPHITOM MECTe, TO OTKJONEHHS IPH OTAEJbHBIX H3MEPEHHsIX cocTaBasiin 2—3 AB.
Cpein BBICOKHX [1epeBbeB Ciyuaiiible OTKJOHEHHS HANPSKEHHOCTH MOAS OT CPejHe-
ro 3navenust pgoxoiunu no 20 ab. Ilpu sTom na Gosee KOPOTKOH BOJHE OHH GbIIA
3HaUHTEbHEe.

HanpsienHoCTb mons CH/IbHO 3aBHCHT oT npoduast mectoctd. Ha pue. 37 uso-
GpaxeH TpopuIb MECTHOCTH MO OJHOMY H3 HAaNpaBJeHH{l, HA KOTOPBIX BeIHCh H3Me-
peHnsi, ¥ Ha rpaduxke HaHeCEHBl TOUKH H3MEPEHHH HaNpSIKCHHOCTH NoJs. B nauaze
TPacchl, rieé MECTHOCTb POBHAasd, HANPSXKEHHOCTb MOJS YOBIBaeT NJaBHO. 3aTeM MecT-
HOCTh TOBBbIIAeTcA A0 xonma. Ha 3Tom yuacTKe myTH HampsiKeHHOCTb NOJS YBeJH-
UHBaercs C yAajendeM OT NepelaTyHKa. 3a XOJMOM HANPSIKEHHOCTb TOJS Pe3Ko
yObiBaer. 910 — o6aacTb TewH. [laiblle MeCTHOCTb poBHas. VIHTepecHo, uTo Ha
3TOM YyaCTKe NyTH HaNpPsXKEHHOCTb NOJA HE YMEHbIIAeTCs € YBEJIHYEHHEM pPaccrosi-
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HHS, 4 HA NPOTSAXKeHHH NMoyTH 20 KM OCTaeTCst MOCTOSIHHOH. DTO SBJEHHE OOBACHN-
eTCsl TeM, YTO BepIUMHA XOJIMa CIYXKHT Kak OB ecTecTBeHHHM peTpaHciasTopoM. Ha
NOBEPXHOCTb 3€MJM 3a XOJMOM INDHXOAAT JIBe BOJHH: OXHA — Mpsivas C Bepluk-
Hbl XO/IMa M BMOpas — OTPa)KeHHAas OT 3eMJH MeXAY XOJIMOM M TpHeMHHKoM. [Ipm
6J1aronpHATHOM COOTHOWIEHHH (a3 NMPSIMOR H OTPaXKEHHOH BOJIH HANMPAKEHHOCTH IO-
Js YBEJHYHBAETCS, YTO B NAHHOM CJydYae NPHBEJIO K KOMIEHCALHH YMEHbIUEHUA Ha-
NPSXKEHHOCTH TOJS C PACCTOSHHEM.
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Puc. 36. Kapra pacnpeneneHHsi HanpsiKeHHOCTH noast MockoBcko-
ro TeJeleHTpa.

Ipu u3mepenusix Gburo OGHApYXKeHO, YTO HAa pajHaJbHBIX HaNpaBJEHHSX, MPO-
XORALIHX uepe3 CHJIbHO 3aCTPOSHHHIe paiioHa ropona (JIonaoua), HampSXKEHHOCTH
noJst B o6LieM HHXKe, 4yeM MO ADYTHM HAanpaBJIeHHsIM Ha Tex ke paccrosinuax. Oco-
6eHHO CHJIBHO 3TO CKasbiBajJoch Ha BoaHe 0,5 M. Pa3uuna cocraBasna 15—20 nb.

Korja moBepXHOCTh 3eMJH HEPOBHAs HJHM aHTEHHA pasMellaeTcsi HaA CHJBHC
8aCTPOCHHHM pPafOHOM, BO3HHKaeT BOMPOC: OT KAKOr0 YPOBHsS OTCYHTBIBATH BLICOTY
aHTEHHB! TIPH DPACYeTe HAMPSKEHHOCTH IOJA?

Kak BugHo u3 ¢opmyas (15), pacueTHoe 3HAUeHHe HAMPSIIKEHHOCTH MOJS 3HA-
9HTEJbHO 3aBHCHT OT TOrO, KaKasi BbICOTAa aHTEHHbl GyneT BbiOpana. HekoTopnie Hc-
cJIe0BaTe/H MO0JAaralT, YTo B Cjaydae mepecedeHHOH MeCTHOCTH 32 BHICOTY aHTEHHB
ClelyeT TNPHHHMATb €e BO3BbLIUIEHHe HaX CPeJHHM YPOBHeM, NMOACYHTAHHBIM Ha pac-
crosHnn 3—10 KM oT aHTeHHH. [Ipyrue cuHTaioT, u4ro 6ojlee NpaBHJIbHO NPHHHMATh
JeACTBHTENbHYIO BBHICOTY aHTEHHBL

Ha puc. 38 npuBefeHO cOMOCTAaBJeHHe DacyeTHOH KPHBOH C JAHHBIMH, MOJY4YeH-
HBIMH M3 onbiTa. Ha Boane 3 M H3MepeHHble 3HAYEHHS OTJAHMYAOTCS OT PACYETHBHIX
He Gosee weM na 6 nB. Ha Boane 0,5 M pasHulla 3HAYHTENbHO 6OJblUE: OHA JOCTH-
raetr 20—30 nb. Ha stux rpadukax HaHeceHBl CPefHHE 1O BCEM HaNpaBJeHHSM 3Ha-
UeHHs, YTO HCKJAIOYaeT BAMsSHMe crmenuuduku HaHHOH Tpacchl. VMamepenusi mokasaud,
YTO 49eM BHIle YacTOTa, TeM OOJbllle PacXOXKAeHHEe De3y/bTaToB 3KCIEPHMEHTa C
pacueToM H TeM HHXKE H3MepEeHHAasl HANpPsAXKEeHHOCTb IOJS IO CPaBHEHHIO C PacCiH-
Tansodl. Takue e pe3ysbTaThl OHJIH MOJNYYeHH H APYTHMH HCCJEAOBAaTENSMH.
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IMyrem 0606mennss pesynbTaToOB MHOTHX HaGMOJeHHHA Oblia TOJydYeHa SMITHDH-
geckass (opMmyJa, MO3BOJSA0OLIAS PACCYHTATh MONPABKY HA HEPOBHOCTb MOuBH. C
MOBLILIEHHEM YACTOTHl PAa3HOCTh MeXNY TEOPeTHYECKHM H SKCIEPHMEHTAJbHBIM 3Ha-
YeHHAMH HaNpsXKEeHHOCTH IOJs, BHpaKeHHass B Jenubenax, yBeJHUHBAETCS MPOMOP-
[HOHA/JbHO YacToTe. DTO yBeJHUEHHE NPH DACCTOSHUAX B HpelesiaX NPAMOH BHAHMO-
CTH, rpy6o roBOps, He 3aBHCHT OT PacCrOsHHS O NepefaTUdKa M BHICOTHl IOJbeMa

&0
£
’ X
17 N
X AxIM
N ,
40 o
X\
i X * X X
50 N 20 —
N y §
s \\X PRe A ~
> N \ s
k4 1 R4
-~ 5
5 \ Y \ AxO5M
= \ . X \ ’
w0 —— =X —1 &0
< °o |\
0 40 O-—0 \
min N N
o0 \ o \
200} o \ 20
nepedamvax WS
700 | f—r P 1\
L7777 G
v 70 20 4 40 &0 & “ 4 20 70 50«

Puc. 37. Pesyabrathl A3mepenAs HanpsikenHoctn Puc. 38. ComocraBieHne pac-
noJis Ha BoJiHe gactortofi 593,6 MI'n Hajy HepOBHON  YeTHBIX 3HAYEHHH HaNpPAKEH-
MECTHOCTBIO. HOCTH TNOJSI C H3MEeDEeHHHMH

Hafl HEPOBHOM MeCTHOCTBIO.

aHTeHHH. [lyTeM 3KCTpamoJIALHH 3KCIEPHMEHTAJbHBIX 3HaueHHH mosyyeHa dopmyaa
JJIS OTMpeNeNeHHs] CPeJlHero 3HaueHHS HaNpsKeHHOCTH noas £ mpH mepecedeHHOR
MECTHOCTH JAJs AHana3ona gactotT 50—100 MTu:

201g E/Ep=37—201g f, (23)

roe Ep — HanpsiKeHHOCTh 1OAS,, PAcCY¥TaHHAs AJAS DPOBHOM ITOBEDXHOCTH 3EMJIH,
mB/M; f — wacrtora, MI'n.

ITpu pOBHOM MOBEPXHOCTH 3eMJIH HAaNpSI2KEHROCTb NOJIS YBENMYMBAETCS C YKOpPO-
YeHHeM NJHHH BOJHH. JTo ciaexnyer u3 dopmyan (15). B peanbHBIX ycloBHsX Ha-
JHYHe HEPOBHOCTeH NMPHBOJHT K KOMIIEHCALHH 3TOTO YBEJHYEHHS M HaMPSAKEHHOCTb
MOJsi MOYTH HE 3aBHCHT OT YaCTOTHI.

B cuibHO ropHcTOi MECTHOCTH pacder, Jaxe C y4eTOM INONpaBOK, MAaeT OYEHb
rpy6oe mpubiHikeHHe K JAeHcTBHTEeJIbHOCTH. UacTo GHIBaeT TPYRAHO OLEHHTb MecCTa,
rfie npueM 6ygerT ciaGbiM H HeyBepeHHHIM. JIs BBIACHEHHS] TaKHX MeCT M BHGopa
HAHJAYYLIEr0 MECTa pAaCHOJIONKEHHs Mepefalolieil aHTeHHbl NPHMEHSETCS C/AeAYIOWHE
croco6.

HsroToBasiioT penbedHbi MaKeT MECTHOCTH CO BCEMH BO3BBIUEHHOCTSIMH H He-
poBHOCTAMH. B mpexmosaraemoe MecTO paclOJIOXKEHHS aHTEHHB NMOMELIZIOT HEe6OJb-
wyio Jamnouky. MureHcHBHOCTb cBeTa Ha pesbedHON KapTe XapaKTePH3YeT Hamps-
xenHoctb nmoasf YKB mnepegatunka Ha MectHocTH. Ecam cdororpadupoBats srtor
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MaKeT H KapTy MECTHOCTH B OJHOM M TOM XKe Maciitale, a 3aTeM HaJOXHTb QAHa-
TI03HTHBBL U ClleJaTh OGILHMIl OTNeYaTOK, TO MOJYYHTCA KapTa paclnpeneseHHs Hafpsi-
XKeHHocTH moJs. Ilepemeriass JaMmouky (mepeflaTuMK), MOXKHO BbIOpaThb HaHBLINOX-
Hefillee MecTO pacCIIOJNIOXKEHHSI IHepefaTyuKa. Tako#d cnocob Obli NPHMEeHeH IJA Bbi-
Gopa Mecra pacnoJoxenus BeiatenbHoli YKB crauuun B I'pane (ABctpus).

Hepenko GoiBaeT HeoGXOAHMMO HaJajHThb CBSI3b HJIH JKeJNaTeJbHO BECTH HPHEM
TEeJeBH3HOHHBIX TNepefay B XOJMHCTOH MECTHOCTH, HMpHYeM IHpHEMHBIl NYHKT OKa3bl-
BaeTcs PacCllOJIOXKEHHBIM 3a XO0JaMoM B o6jacti TeHH. Torza HaApsXKEHHOCTb INOJS
MOXKeT OKa3aTbCsl HeNOCTaTOYHO! And mpuema. dns Toro 4ytoObl IpHEM OblJI BO3MO-
eH, OObIYHO NPHMEHSETCA OJMH H3 CJeAYIOLUHX CHoco0oB.

Ha cknose xonma, o6palleHHOM B CTOPOHY MepeRaTyHKa, 6JH3KO K BepluuHe
YCTaHABJHBAIOT NMpUeMHYIO aHtedHy (puc. 39, a). CHrHan oT NpHeMHOH aHTEHHH MO-
JAaeTcsi Ha NpelNBapHUTENbHBIH YCHIHTENb, a 3aTeM MO Kabeli0 Ha MOIIHBIA YCHJH-
TeJb M [epellalollyl0 aHTeHHY, OOpAaIUeHHYI0 B CTODOHY INPHEMHOrO NMyHKTa. TeXHH-
4GecKasi TPYAHOCTb 3aKJI0OYaercs B YCTPaHeHHH OOpaTHOH CBA3H MeXAy Mepefalollel

MouwsHeiil

MpedBapumensHpii  YeuAwmens
ycunuwmens

Bcnomoeamens-
HOLSA CIMOHUL ST

6)

Puc. 39. Cnoco6sl nmpuema YKB B obsmacti TeHH.

Y MPHEMHOM aHTEHHAMH, €C/IH MOLIHBIH NepefaTyWk paboTaeT Ha BOJHE, Ha KOTO-
PYI0 HaCTpOeH NpHeMHHK. [Ins ycTpaHeHHs OGDaTHOH CBS3M Nepelalollyl0 aHTeHHY
OTHOCAIT Ha HECKOJbKO NECATKOB METPOB OT IPHEMHOH H pacmojaraloT HX Ha Da3HBIX
CKJOHAX Xo0aMa. B 3rom ciayuae TpeGYIOTCS HCTOYHHK IHTAHHS H IOCTOSIHHOE 06-
cnyxuBaue ycTaHoBKH. Ho Bce-TakH 3TOT CHOCOG KOCTaTOYHO MPOCT H JAemleB. Ta-
Kasi CACTEMa MOJKeT DeTPaHCIHPOBAThb TOJBKO OJHY HpOrpammy.

MOXXHO HCIIOJB30BaTh BCIOMOraTeJbHBIH NepejaTyHK, KOTOPBIH paboTasJ O6bH Ha
BOJIHE, OTJIHYHOH OT BOJIHBI OCHOBHOH craHumu (puc. 39, 6). B atom cnywae ycrpa-
HAETCS ONMacHOCTh BO3HHKHOBeHHs oGpaTHofi cBs3u. [lpuemHyio H nepepamomyio aH-
TeHHH He HYXKHO Pa3HOCHTb Ha GosbliMe paccTosinusA. CHIHAJ C NPHEMHOH aHTEHHBI
yCHJHBAeTCS H [eTeKTHPYeTCH B INPHEMHHKe, a 3aTeM MOJYJHDYeT BCIOMOraTeJbHbIA
nepenatuuk. O6opynoBanne Tpebyercs 6ojee CIOXKHOE, HEOOXOXMMBI HCTOYHHKH IIH-
TaHHsg H obcayxuBanue. Takas cucTeMa TOXe MOXET PeTPaHCIHPOBATH ONHOBpeMeH-
HO TOJIbKO ORHY mporpammy. IIns mpueMa ApYroi mporpaMMel Heo6XOXHMO mepe-
CTPOHTb TPHEMHHK.

Haunb6osee npocTeiM crnocoGom sBJSeTCA NPHMEHEHHe MaCCHBHOTO DETPaHCISTO-
pa (puc. 39, 8). AnTenHy c GoibWIHM KO3()(HIHEHTOM YCHJEHHS DaclmosiiaraloT Ha
BeplIMHE X0JMa B Npeletax MpPsSMOil BHIMMOCTH mepenatynka. CHrHan OT MPHEMHOH
anTeHHB MOJAETCsl HEeNOCPENCTBEHHO HA INepeAalollyl0 aHTEHHY, PAaclOJIOXEHHYIO B
npejesax NpSAMOH BHIUMOCTH NPHEMHOIO IYHKTa. JTOT CHOCOO MOXHO NPHMEHSThH
TOJBKO NPH HAaJHYHH JOCTATOYHO CHJBHOI'O CHTHajJa M TOJbKO B TOM Cjydae, KOraa
paccrosiHMe OT TepefaTyHKa JO DPeTPAHCASATOpA 3HAYMTENbHO OoJblle, 4YeM OT
peTpaHcaATOpa RO NMpHeMHHKA. [lacCHBHBIH peTPAaHCAATOD HMMeeT psii MPEHMYLIECTB.
JJsl Hero He HYXHbl MCTOYHHKM TIMTAHHS, OH NPOCT M JellleB H ke TpeGyeT MOCTOSIH-
HOro 06CJAYXHBaHHs. DOJIBIIHM ero TMpeHMYIeCTBOM SIBJASIETCS TO, YTO OH MOXKET
peTPaHCIHPOBATh OJHOBPEMEHHO HECKOJBbKO NPOrpaMM.
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Jns mpueMa TeJEeBH3HOHHBIX Nepefay B IOCENKe, PACHOJOKEHHOM 3a XOJMOM
Ha HeGOJbIIOM PAacCTOSIHMM OT BepIUMHBl X0J/IMa, 1eJecoo6pa3HO NpHMeHHTh KOJJIeK-
TEBHYIO aHTeHHY (puc. 39, ). CurHaj OT aHTEHHBl MOXHO NOJATb Ha IpeABapHTE/b-
HbIl YCHJHTENb M 3aTeM No obuleMy ¢(HAEpPY B IOCCJOK.

ITpu mpoextuposanin YKB cranuuil HeoG6xonuMo 3HaTh, KakoBa OyZeT Hamps-
XKEHHOCTb IIOJISt B TOPOACKHX YCJNOBHSX. DoJsbliof ropoi mpeicraBiaseT CO60H CHJIb-
HO IlepeceyeHHYI0 MEeCTHOCTb. B TOuYKy mpHeMa MOXKeT HPHXOAHTh HECKOJbKO BOJH,
OTpaXKeHHBIX OT pa3NHYHBIX 3NaHHA H coopyxenuil. Jlaxe B TOM ciayyae, KOria
MeXAy nepejaiolleff H NPHEMHOI aHTEHHaMH HMeeTci NpAMas BHAHMOCTb, II0OJEe B
TOYKe NpPHEMa HOCHT OYeHb CJIOXKHBIH XapakTep. XapaKTep 3JeKTPOMAarHHTHOrO MO-
JI B TOPOJE MOXKET MEHAThCSH He TOJbKO OT TOYKH K TOYKe, HO H BO BpPEMeHH H3-3a
OTpaXKeHHsl PaJHOBOJH OT JBHXKYILIErocs TpaHcropra (TpamBaes, aBTomoGuaeit). ITpu
JIBUXKEHHH TPaHCIIOPTAa MEHSIETCS] PacCIOJOXKeHHe «HeDOBHOCTeH» H HaNpSIKEHHOCTh
noasi usMensiercsa. Hacro HaGuaiogaercss, YTo KOrja IpHEMHas aHTEHHAa pacrnojoxkeHa
HeBHICOKO (1-#f m 2-# 3Taxu), NpHHHMaeTCs HE TPSMOM CHTHAJ, a OTPaXKeHHHH OT
60/1bLIOT0 31aHMA, PACIOJNOXKEHHOIO HOOJH30CTH.

Eume cnoxHee CTPyKTypa moss B moMelleHHsiX. KoMHATHYIO anTenny s IOJY-
YeHHS HAWJIYYIIEro NMpHeMa JaJlekKo He Bcerga NPHXOJMTCA pasMmelllaTbh B HampasJe-
HHH Ha TeJeneHTP. B moMellleHnH nepeMellleHHe aHTEHHbl HAa HECKOJbKO MeTPOB 4acTO
IIPHBOJHT K CYLIECTBEHHOMY H3MeHEHHIO yCJOBHH npHema. [ToHATHO, yTO NMpH TaKoi
CJIOXKHOM KapTHHE NOJS M TakoM OOJbIIOM UHC/Ie BJHAIOIWIMX Ha Hero (axTopos
Henb3sl NaTh TOYHYIO GOpPMYJy JJIS DAcueTOB HANPSXKEHHOCTH mojs. OueHATb XOTH
6bl MpHONH3MTENBLHO CPefHee 3HAUeHHe HANPAMXKEHHOCTH IOJS MOXHO TG 3MIHpHYE-
cKHM (opMysaM, NMOJYYeHHBIM Ha OCHOBaHHH 0000MeHHs GOJBIIOro  KOJHYeCTBA
ONBITHBIX AaHHHIX. ONBIT TOKa3blBaeT, YTO B CPefHEM B YCJIOBHAX O6O0JBIIOro ropo-
la JJs OIEHOK MoxeT OblTh Hcmosab3oBaua ¢opmynaa (15), HO moaydeHHble NO Hel
3HAYEHHS HYXKHO MOMHOXHTb Ha HEKOTOPHH Koddduuuent, MeHpmnit 1. UnciaeHHeie
3HadeHus 3Toro kosdduuuenra xosaebmores or 0,25 mo 0,4. Ilpu sToM BHICOTY aH-
TeHH CJelyeT OTCYATHIBATH OT MOBEPXHOCTH 3eMJH. [laxxe B 3TOM ciayuae GyleT mo-
JYYEHO TOJIbKO NMPHOGJHKEHHOE 3HAUeHHE HaNpSKEeHHOCTH MOJS.

BJIMSIHUE PACTUTEJILHOCTH HA PACIIPOCTPAHEHUE VKB

Jlecamu noxpeito 55,5% Bcelt Tepputopun Coserckoro Colo3a, mpuueM TOJOBH-
Ha U3 HHX XBO#HBle H IIOJIOBHHA JHCTBeHHble. OTHAe/NbHblE NepeBbsi H JleC OKa3bIBAIOT
Bausinue Ha pabotry YKB panuonuuufl, IBJASAsiCb TOJMYNPO3PAUYHbIM NPENsSTCTBHEM AJs
pacmpocTpaHenuss pajguoBosiH. CTBOJ HepeBa H BETBH COCTOSIT H3 JPeBECHHbI, BJaXK-
fIOCTb KOTODO¥H H3MEHSIETCSl OT Ce30Ha K CE30HY H BaBHCHT OT KJMMAaTHYECKHX Yyc-
JoBuil. JIHaiekTpuyeckas NPOHHIAEMOCTb JAPEBECHHbl H HPOBOAHMOCTb  HECKOJBKO
MeHbIlle, YeM 3TH e mapaMeTpH cojleHo# BOXH. KpoHa JepeBbeB COCTOHT H3 XBOH
HJIH JIHCTbEB, BELECTBO KOTODPBIX TOXKE TIPEACTaBJseTcs MOJynpoBoAHHKOM. Ecin Ha
NyTH PacHpoCTPaHeHHsl BOJIHBI HMeEeTCs ORMHOUHOE NepeBO HJH HeGoabllas rpymna
JlepeBbeB, TO PaJHOBOJHBI YaCTHYHO OTPaxKaloTCA OT 3TOrO INpPensiTCTBHSA, AH(paru-
PYIOT Ha HeM, orubas €ro, a YaCTHYHO NPOHHKAIOT 4epe3 JepeBo, MOIJIOUasichb B Jpe-
BecHHe M KpoHe. CrenuajbHble H3MepeHHS NDOBOAMJIHCh Ha BoJHe JuaHHO# 80 cm.
JBa nepeBa o6/ayuasiiCh Ha3eMHOH aHTeHHOH, a NpHeMHas ammapatypa O6blia ycra-
HOBJIEHA Ha CaMoOJleTe, KOTOpbI o6seTas JepeBbss MO OKPYXKHOCTH Ha HeGOJbIIOA
BbicoTe. B pesyabrare GblIO NMOJYYeHO pacupefeleHHe IOJS B FOPH3OHTAJbHOH MJIO-
CKOCTH BOKDYT JepeBbeB, mokadanHoe Ha puc. 40. Ilo panmuycam oTJoxeHa Hamps-
JKEHHOCTb ToJisg B Aenubenax MO OTHOLIGHHIO K MOJIO NPAMOH BOJHBI, HE oclabJjeH-
1o# OepeBoM. Bumno, 4TO pacmpefenenue moJss HMeeT CBOeoOPa3Hyl0 NPHYYAJIHBYIO
dopmy. IToHsiTHO, 4TO pacyeT HANPSIKEHHOCTH IHOJSA 3@ TAKHM NPENATCTBHEM MOXHO
IpPOBECTH TOJbKO TpubauxkeHHo. IIpu pacuere mpeamoJaraioT, 4To JepeBO Hempo-
3payYHO AJSi PAZAMOBOJIH, H pacueT BeLYT TaK XKe, KaK JJd [OJid 3a FOpod HIH
JLOMOM.

Ilpn pacmpocTpaHeHHH B JieCy MoJie PafHOBOJH HCIBITHBAeT JONOJHHTENbHOE
ocnaGnenne. ClOXKHOCTb M3MePEHHST 3TOro ocnabieHHs 3akjaioyaeTcs B TOM, 4YTO
ocnabJeHue 3aBHCHT He TOJNBKO OT paGouell 4acTOTHl, HO H OT T'yCTOTH Jieca, IOPORb
LepeBbeB, BpeMeHu rona. [Tofpo6uble n3MepeHHsS NPOBOAHMIHCH, HampHMep, B ABcTpa-
JIMA OLHOBPEMEHHO Ha BosHax HiauHOH 7 ¥ 70 cm. [lepemaiomast u npueMHast aHTeH-
HBl pacloJjarajich B JIHCTBEHHOM Jecy, H H3MepsiJIoCh 3aTyXaHHe B 3aBHCHMOCTH OT
BHICOTH MOAbeMa aHTeHH. IIpu6insuTesabHo ¢ 3 A0 18 M aHTeHHBI HaXOJHJHCb B KpO-
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HaX JepeBbeB, H NPH 3TOM cHrHaJ G6bln HauGosee cnaGem. Boana mamno#t 7 cm mo-
rJAolaeTcsd B JieCy 3HAaUHTEJbHO CHJbHee, yeM BosHa AauHOH 70 cm. Takue xe H3-
MepeHHs TPOBOJAMJIHCH Nocje omafeHus JucTBel. OKasanoch, YTO IOTJIOIEHHE Ha
BoJIHe 70 CM H3MEHHJOCh MaJlo, @ Ha BOJHE 7 CM YMEHBIIHJIOCh HPHUMEpPHO HAa 15—
20 nB. 910 MO3BOMHIO cAenaTh BHBOA, YTO CAHTHMETPOBHIE PaJHOBOJIHBI MOIJIOLIA-
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Puc. 40. Pacnpepenenne Ha- Puc. 41. Ilornomenne pagHoBOJH B
NpSXEHHOCTH NOJAA BOKPYT Jiecy.
HAepeBbeB,

10T¢A rJIaBHBIM o€pa3oM B JIHCTBe, a 6oJjee NJIHHHBIE — B CTBOJAX H CYYbsiX JepeBb-
eB, NPHYEM TOIJIOLIEHHE YMEHbIIaeTCsl C YBeJHYeHHeM MJHHB BOJHHL. IIpakTHueckH
JIHCTBEHHHIR Jiec 3UMON He BHI3HIBAET JOMOJHHTENBbHOTO OcjabJieHHs MOJs CaHTHMeT-
POBHIX PAaZHOBOJIH.

O6o6menne 1 06paGoTKa pe3yJbTaTOB H3MepPeHHA HANMPSXKEHHOCTH ToJas pa-
JAHOBOJIH B Jiecy, NMPOBEJEHHHIX MHOTHMH HCCIeJlOBAaTeNsIMH, MO3BOJIHJIH HaTh PEKO-
MEHIaUHH JAJs pacuera HampsixkeHnHoctd mosd. Ha puc. 41 mpeacrasier rpaduk 3a-
BHCHMOCTH TOTIJIOWEHHS] PafHOBOJH B TYCTOM BJaXKHOM JIeCy Ha NpPOTSXKEHHH 1 M
nyTH (meun6enbl Ha MeTp) B 3aBHCHMOCTH OT paGoye dYacTOTH. ITO HEKOTOphLIe
yCpeIHeHHbIEe 3HAUEHHS MOIVIOWIEHHS, N0 KOTOPHIM MOXKHO IOJYYHTb TOJbKO IPHOIH-
3HTEJbHYIO OLEHKY HalpsiKeHHOCTH moJs. Ha ocHoBaHHH 3TOro rpadHka MOXHO CKa-
3aTb, HalpuMep, YTO €CJAH Ha NMYTH PaclHpOCTPaHEHHS BOJHH JJIHHOA 10 cM HMeercs
nosoca Jeca WHPHHOA | KM, TO MPAKTHYECKH MNPOH30HAET MOJHOE IOIVIOLIEHHe pa-
LHOBOJIH. B CyXoM pefKOM Jiecy MOIVIOLIeHHEe MOXeT OHTb B 2 pa3a MEHbIUHM.

Ecau anTeHHBl pacIoJIOKEeHbl BHILe Jeca, TO MOTJoOLIeHHs He OyneT, HO OTpaxe-
EHe DaJHMOBOJIH NPOHMCXOAHT HE OT NOBEPXHOCTH 3eMJH, a OT KpoH JdepeBbeB. IIpn
BeTPe KPOHHl KOJIEOMOTCH H BHICOTAa OTPa{eHHA MeHseTcs, YTO NPHUBOJAHUT K H3MeHe-
HHIO Pa3HOCTH (a3 NpsMOA H OTpaxKEHHOH BOJH, a CJeNOBaTe]bHO, H KOJEOAHHIO
AMIVIHTYAB HANPSXKEHHOCTH Pe3yJbTHPYIOIULero MOJs.

Kycrapuuk ¥ TpaBa TaKxe BIHAIOT Ha paGoTy PafHOJHHMH, NPaBJa, B OCHOBHOM
Ha CaHTHMETPOBBIX H MH/IHMETPOBLIX BOJIHaX. B 3aBHCHMOCTH OT Xapakrepa pacCTH-
TEJLHOCTH, €€ BBICOTHI, BJAMXHOCTH MEHSETCS XapaKTep OTPaXKeHHs DaJHOBOJIH, OpH-
deM O6LMHO GoJiee BJIaXKHAsi PaCTHTEJNbHOCTb NEHCTBYeT KaK DOBHAsi MOBEPXHOCTD,
a cyxasi KaK IlIepoxoBaras.

PACIIPOCTPAHEHUE VKB HA PACCTOAHH,
IIPEBBIITAIOIIVE ITPENEJ] NPAMON BUAUMOCTH

C yBe/iuuEHHEM MOLLHOCTH MePeJaloliuX YCTPOICTB H TNOBbIIEHHEM YYBCTBH-
TeJbHOCTH NPHEMHHKOB CTal BO3MOXKHEIM npueM YKB 3a mpemenamn mpsiMoft Bu-
aumocTd. TeopeTHyeckH OHIIO TOKa3aHO, YTO MOSIBJEHHE HAa TAKHX DaCCTOSHHAX HO-
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an He6osbMIOf HANPSIXKEHHOCTH MoxeT GhTb o6bsicHeHo nudpakumeii YKB. Onsaxa
HabJolaBIIHeCs HaNPSXKEHHOCTH IOJS NPEBOCXOAMJH YDOBHH, paCCUHTAHHHE WO
3akoHaM Au¢pakuud. Oxasanoch, 4TO TaKOe YBeJHYEHHe HANPSKEHHOCTH MOJS Hpo-
gcxogut 6Jarofapsl mpolieccaM, MPOHCXOMSILIHM B Tpomocdepe.

Juédpakius HrpaeT CyLeCTBEHHYIO PoJib B TOM CJydyae, KOrjia mpensiTCTBHE
MeHbllle HJIH COH3MEDHMO C AJMHHON BOJIHBL KpHBH3Ha 3eMHOro mapa TpeACTaBJseT
npensATcTBHE JJIS PAcHpOCTPAHEHHS PAfHOBOJIH, MPHTOM TPENSTCTBHE BecbhbMa 60JIb-
mux paaMepoB. [loatomy YKB ninoxo xudparupyioT BOKPYr BHIIYKJIOH NOBEPXHOCTH
seman. Ho Bce-taku 3a cuer nudpaxkuun YKB moryr pacmpocTpaHsiTbecs 3a Tpefennl
npsMoil BHAMMOCTH B o6sacTb TeHH. CTporoe pemeHne Bompoca 06 Ompejie/IeHHH Ha-
OPAXKEHHOCTH MOJs NHGPaKuHH OBJIO MOJYydYeHO COBETCKHM yuenniM B. A. doxom.

Hamnpsikennoctb MoJisi B TOYKE NpHeMa B 30He AHGpaKIHH, KaKk H B fIpefesax
npsaMoil BHIUMOCTH, YBEJNHYHBAETCSl C MOAHSATHEM Nepefaloliefi H NPHEMHOH aHTEHH.
TIpH YKOpDOYEHHH IJIHHH BOJIHK HANpPSIXKEHHOCTb MOJfA OYEHb PE3KO yMEHbIIaeTCH.

Ha puc. 42 mokasan pacueTHblii rpadHK 3aBHCHMOCTH HaNPSAXKEHHOCTH MHOJA OT
PacCTOSIHUS AJIsi IJIHH BOJH OT 7 M Ao 7 MM. [IpuHATO, 4To mepefaromasi H HOpHEM-
Had aHTeHHH moMellennl Ha Buicote 100 M. Torma mpepnen npsiMoH BHAHMOCTH CO-
craBager 71 kM. HampsixkeHHOCTb HOJSI OTJIOXKEHAZ B OTHOCHTe/IbHHIX €IHHHLIAX B
Jorapu@mMuyeckoM Macmrabe. B takom macmitabe 3aBHCHMOCTb HampsAXKEHHOCTH MO-
JI OT paccTOsiHHA HMeeT BHJX mpsMoi. Hakion npsMHX TeM Kpyde, 4eM Kopoye BOJI-
Ha, C YKOpOYeHHEeM BOJIHH pe3ue YOhIBaeT HAmpSIKEHHOCTb MOJSA 332 TODH3OHTOM.
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Puc. 42. IudpakinuoHHoe NMoJe 3a TNpelesaMH BHIH-
MOro TOpH30HTA.

Cnepyer OoTMETHTb, YTO B 30He AM(PAKUWH, Te HANPSIKEHHOCTb NOJsS MeHbIIe,
yeM B 30He NPAMOH BHAMMOCTH, BJIHsIHHe TpomocthepHOHl pedpakuuH CKasbiBaeTcs
cuibHee. M3aMeHeHHS HANpPSKEHHOCTH TOJS MOJ BIHsiHHEM TponochepHO#l pedpax-
UHH HEBENHKH MO CPaBHEHHIO C HaNpPSIXKEHHOCTBIO MOJS B Npefesnax NpPSAMOR BHIMMO-
CTH H 3HAYHTEJbHH [0 CPABHEHHIO CO CAaGBIM HH(PPAKLHOHHBIM MOJIEM.

Jast Toro yToGbl NMPH BBLIYHCIEHHH HANPSXKEHHOCTH NOJS 3a NpeleiaMH TpsMOR
BHIHMOCTH Y4ecTb BJHsAHHe pedpakuuH, B AUPpPaKuUHOHHBIE (DOpMYJbl BMecTo Aefi-
CTBHTEJBHOrO DajHyca 3eMHOr0O IIapa INOACTABJSIOT 3HaUeHHE SKBHBAJEHTHOrO pa-
JAHyca, KOTOPBIH 3aBHCHT OT COCTOSHHSA Tponocthepsl. DTO MOJOXKEHHE NPOBEPSIOCh
onbiTHHIM myTeM. B 1954 r. B ®PI' npoBoauauch crnenuasbhble HaGJIOLEHHS MO pac-
npoctpanennio YKB B oGaacrn tenn. HaGmonenns Benuch Ha Tpacce AJMHHOR 76 KM.
JIns onbiTOB HCIOJBL30BANHCh aMIIHTYLHO-MOAYJHPOBaHHHII NMepefaTYHK MOILHOCTBIO
180 Br, paboraBiunui Ha gacrore 68 MI'1, W NpHeMHHMK YyBCTBHTEJAbHOCTBIO 10 MKB.
lMepenaomas aHTeHHa mnomemanacb Ha BeicoTe 90 M, a mpueMHass — Ha BHICOTE
30 M.
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OnHOBPeMEHHO C H3MeDEeHHeM HANPSKEHHOCTH IOJsl TPHMEPHO B CepeluHe
TPACCHl 3alyCKaJji METEeOPOJOTHUECKHe DaAHO30HAH (MPHGOpPHI, MOAHMMAIOIHECS Ha
HeGOoMbIIHX BO3AYUIHHIX WIapaX M aBTOMaTHUYECKH CIENHAJbHBIM KOAOM COOOLIAloUHe
IO pajfiHo CBeAeHHS O COCTOSIHHH aTMocdephl: MaBJeHHH, BJAXKHOCTH M TeMIepaTy-
pe). Ilo cBenenusM, HoJyYaeMbIM OT DPajAHO30HIOB, NOACYATHIBAJIH KO3((PHUHEHT
npenomaeHHs Tpomocdepsl M 3KBHBaJeHTHbH paguyc 3emau. [Toayuennyno mo pac-
YeTy HaNpsXKEHHOCTb HOJS CPaBHHBAJH C H3MePEeHHBIM 3HaYeHHeM i TakHM o6pa3om
1IPOBEPSANH MPHMEHHMOCTb JJS pacyeTOB AHGPAKUHOHHOH (OpMYJIbL.

Taxue uaMepenHs mpoBOAMJHCb B TedeHne 4 jeT. IIpu sToM mepBmie 2 roja Ha-
6/10fleHHH He NadH ONpeJe]eHHBIX DPe3yJbTaToB: IOJYyYaJuch TO XOPOLIME COBNAje-
HHA, TO OdYeHb IJoxue. IIpHYMHA 3TOro 3akjioyalach B TOM, YTO Tpacca IepBOHA-
YyaJbHO Gbl1a BhIGpaHa TaK, 4YTo OoHa mnpoxogxaa B 90 KM OT MeTeopOJIOrHYecKoi
CTAaHIHH, € KOTOPOIl 3amycKaJHCh pagHO30HAH. B cienyiomne 2 roga H3MEeHHIH
TPAacCy M TPOJIOXKHJIH ee TaK, YTO MeTeopoJoruyeckas CTaHUHMA HAXOAHJAACh B Cpeil-
Hell qacTH myTH. Toraa crajau HosydaTbCcsi XOPOIIHE COBIIAZeHHsSI DAacyeTOB C H3Mepe-
HHSMH.

XapakTep H3MeHEHHS HANPSAKEHHOCTH MOJS B 3aBHCHMOCTH OT DaCCTOSHHS H
OT BpPeMeHH roja H CyTOK HccalepoBascsi B6H3M XapbkoBa. Mawmepsnack Hampsixel-
HOCTb moss Ha uactore 83,75 MI'n 3BYKOBOro CONPOBOXJEHNS XapbKOBCKOIO Te.le-
HEeHTPa Ha HECKOJIbKHX HallpaBJeHHsiX #a paccrosHusx 90—I120 kv oT Hero. AHaaH3
pe3ynbTaTOB 3THX H3MepeHHiH IOKasas, YTO B MecCTe IpHeMa NpHCYTCcTByeT H Go.ee
ycToiuWBasi COCTaBJsiOllasi HANPSKEHHOCTH Noas, obycaoBiaenHasds Audpaxuuedr 'H
HOpMaJslbHOHl pedpaxuneill, H cocTaBjdolass INOJsA, OLICTPO MEHSIOIASCS BO BpeMe-
HH, — DACCesHHbIH CHMHA/J. YDOBEeHb HaNPSKEHHOCTH IIOJS B ITHX ONBITAX MEHAJCH
MaJlo B TeYeHHe roja.

Bce ombIThl mMOKa3ajH, 4TO 3a NpejelaMH BHAHMOrO FODH30HTa B 30He AH(ppax-
IMH HaNpPSXKEHHOCTb I10J151 CH/IbHO 3aBHCHT OT COCTOSHHS Tpomocephl.

HHrepecHble sBJeHHS HAGMIOAIOTCS NPH PaclHpoOCTPAHEHHH DaAHOBOJH B TOp-
HBX pafionax. Mccnenosanns cosercknx yuennix A. M. Kanunnna, B. H. Tpouukoro,
Y. U. UpiabinoBa 1 Ap. NOKa3aJjH, YTO HaNPSIKEHHOCTb MOJS 32 IGPOH B HEKOTOPBIX
ciayyasix He yOHIBAaeT, a BO3pacTaeT C yBeJHYEHHeM pacCTOSHHS. Bepiinna ropel ne-
cTByeT mopo6HO NpHemHO-mepejaiomeil antenne. Ilose B Touke npHeMa sIBJASETCs
CyMMOil YeThipex BOJH, pacmpocTpansiomnxca no nyram ABB, AI'6B, AB/IB n
ATB/IB (puc. 43), amnautynbl u ¢asbl KOTOPHIX 3aBHCAT OT IeOMeTPHH TpacChl H
Ko3¢bdHIHeHTa OTPasKellHsd OT MOBEPXHOCTH 3€MJIH.

Puc. 43. fIBnenne «ycuieHHs» NPENsSTCTBHEM.

VBennueHHe HaNpPsSKEHHOCTH NOJS OTYETJHBO HalbJI0ganoch TNpH NpOBEXEHHA
ONBITOB 10 COOPYXKEHHIO DPETPAaHCASUHOHHBIX TEJEBH3HOHHBIX CTAaHUHil B DByparckoi
ACCP. CoopyKeHHe DPeTPaHCASUHOHHBIX TEJEeBH3HOHHLIX CTaHiHA HAa TOPHBIX Bep-
LIEHAX NpeicTaB/seT GoJblILe CJAOXKHOCTH Kak IPH HX NOCTPOiKe, Tak H mpH obcay-
xuBanuu. [TostoMy HccienoBasnach BO3MOXKHOCTb YCTaHOBJIEHNS PeTPaHCAATOPOB B
nonuuax. Mamepsinuch HAmMpsKeHHOCTH MoJst YyaH-Y A3HcKoro, MIpkyTckoro u UuTHu-
CKOrO TeJIeLeHTPOB, paboralomux Ha dacrotax 49,75 nm 77,25 MI'm na 45 nanpapie-
whax. [Ipuemnass anmapatypa Oblia CMOHTHpPoBaHa na aBToMoOHae. HMccienosasce.
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PanHOTPACcCH TPOTSXKEHHOCTbIO Ao 250 KM, MPOXOAfllHe HaJ DaBHHHOW, HaX ONHOW
FOpHO# BEpIIHUON HJIH HECKOJNbKHMM BepIIHHAMH, IPHYEM BLICOTZ IOP NPEBOCXOJHJA
1000 M nam ypoBHem poanH. OKxasasoch, 4TO Ha Tpaccax, NPOXOAALIHX HaX OAHOM
BEpIIMHONH HA HEKOTODOM DacCTOSHHM 3a ropoii, mose Ha 20 m naxe 60 1B mpeswi-
IWAJ0 MoJe Ha TOM JXKe pacCTosiHuH Haj paBuuHod. Ha Tpaccax, npoxoasliux Hapg
HECKOJIbKHMH BepIIHHAMH, YBeJHUeHHe MOJs He OOHADYXKHBAJOCh HJH MNPOSIBJASIOCH
caa6o. [Tposenelnble HCCIEAOBaHHS MNO3BOJHIH BbIOpPAaTh  MeCTO [JS Pa3MELlEHHA
PeTPAHCAAUHOHHBIX TEJEBH3HOHHBIX CTAHUHH B JOJNHHAX, B 06JACTH IeOMeTPHYECKOH
TeHH 3a ropoil, rAc OHH HaJexHo paboraloT. JlajbHelllHe HCCJAEJOBAHMS BEJHCh B
HANPABJEHHH HCKYCCTBEHHOTO «0GOCTPEHHS» TOpHBIX BepluuH. a1 3TOro Ha BepuI-
He TOpBl yCcTaHaBJ/MBAaJach METaJIHuecKas CeTka, JeHCTByIollas Kak NacCHBHBIA pe-
Tpancastop. IlpuMep pesyabraToB Hu3MepeHuil Ha uacrore 1500 MI'n npusenen Ha
puc. 44, rae u3obpaxen nmpoduIb PAAHOTPACCH, a Ha rpadHke OTJOKEHO OTHOLIE-
HHE HANpsKEHHOCTH IOJs NPH YCTAHOBKe, «ofocTpsilouleii» BepuuuHy ceTkH Ecer,
K HanpsiKeHHOCTH noJjst 6e3 cerkn E, BblpaxkeHHOoe B Jennbenax, B 3aBHCHMOCTH OT
HIAPHHBI ceTKH. Bricota cetku cocraBasna 1,5 M.

M :
4 160 ’/ﬂ; fner/f ]

0 // /\E\///\
o / 3

T

g 0 75 30 45 60 90
& kM Ulupuna cemru-pempancirmopa, M
G,

1
g V4 * 2

z)

Puc. 44. YBennueHHe HaANPsKEHHOCTH NOJs 33 TOPOH NPH HCKYCCTBEHHOM <«060CTpe-
HHH» BEPLIMHBL

a — npoduIp paAHOTpacchl; 6 — 3aBHCHMOCTb HANpPSXKEHHOCTH MOJS OT IUHPHHBI HC-
KYCCTBEHHOTO peTpaHC/IsaTopa.

WsMepeHHsi 1MOKasajH, YTO YCTaHOBKA TaKOrO HECJOXKHOTO COOPYKEHHS MHO3BO-
JIfieT YBENMYHTb HaNpsAKEHHOCTDb 3a ropoit eule Ha 10—15 1b.

Takue peTpaHcAATOPH NMPUMEHSIOTCS Ha NpoTsKeHHHIX YKB paanonnHusx H
HaJ PaBHHHHON MECTHOCTBIO, IOCKOJNbKY COODYXKeHHe OKa3blBaeTcs JelleBie, 4eM
yBeJqHUYeHHEe BBICOTHI MauThl AJS MOABeMa aHTEHHEL

IIOTJIOIIIEHUE VKB B TPOIIOC®EPE

[Tpn pacmpoctpaHeHHH paaHOBONH B Tponocdepe ocnabaeHHe HaIPAKEHHOCTH
IO/ HCNBITHIBAIOT TOJbKO DAJAHOBOJNHBI AEIHMETPOBOro H 6ojee KOPOTKOBOJHORBIX
nranasoxoB. OcsiabieHHe HANpPS2KEHHOCTH MOJS DaAHOBOJH  CBSI3aHO C YACTHUHBIM
npeo6pa3oBaHHeM 3JEKTPOMArHHTHON 3HePTHM B ADYrHe BHABI SHEPrHH M C pacces-
HEeM; 3TO ocjaljeHHe NPOSBASETCs B YMeHLIUEHHH YDOBHS HamnpsKeHNIOCTH MOJS
NPOXOASUICH BOJHDL.

OcHOBHOM MPHYHHON INOTJICUIEHHS DPaaHOBOJI B Tponocdepe SBISETCA HaNHUHE
KaleJgb BOAbBI, NPUCYTCTBYIOILHX 31eCb B BHAC TyMalla HJH A0XKAA. Hpn paccMorpe-
HHH Tpollecca MOIVIOUEHHST Pa3/JH4aloT JABa SABJIECHHS: IOIVIOLIEHHe pPajHOBOMH Ka-
neJibKaMH BOABI M paccesiHie HX B CKOIJIEHHH Kanesb BOABL

[Torsiowenne pagHOBOJH KameabKaMH BOJBI NMPOHCXOAMT Oaarojaps TOMY, 4TO
NpH NPOXOXKAEHHH PaAHOBONH B KaxKAOH Kameabke HaBOJAATCA TOKH TIOJsIPH3ALHH,
KOTOpble BBI3BIBAIOT TEMJIOBLIE IOTePH, yBEJIHYHBAIOIIHECS C MOBLILIEHHEM YacCTOTHL

Paccesinne panuoBONH KaneJbKaMH BOABl TaKxKe NPHBOAHT K OCJIadJeHHIO Mo
npoxoasuled BoJHb. @PH3HKA Npouecca 3aKJOYaeTcs B TOM, YTO TOKH, HaBeJeHHbIe
pa/JHOBOJXHOl':l B KalleJibKaX, H3JYy4aloT, NpHYeM KazKAad KameJbKa H3JydaeT paBHO-
MEDHO BO BCe CTOPOHBL DTO NMPHBOAMT K PaCCeSHHIO SHEPTHH P3JHOBOJHBI, MOCKOJb-
Ky He BCA 3Heprus ABHXKETCS B NepBOHAYa/JbHOM HANPaBJEHHH: YacTb €e OKa3blBaeT-
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€A HampaBJIeHHOR B CTOPOHY HJH B OOpPaTHOM HampaB/leHHH. PaccesHne paXHOBOJH
KapakTepHayercsi KO3 PHIHEHTOM paccessHHs, KOTOPHIH ompenensieTcsi KaK OTHOIUEHHE
9HEPrHH, pacCesiHHOH efHHHIeH o0beMa, 3aNONHEHHOrO KAIJISIMH, K 3HEPrHH IPOXO-
asiefi BonHel. Koadouuuenr paccessunsi TeM GoJbllle, YeM KDymHee Kaluigd H 4eM
KOpOue JJIHHA BOJIHBI.

CyMMapHbIit K03 GHIHEHT MOIVIOLIEHHS ¢ YYETOM TEMJIOBHIX MOTEPb M PAaCCesiHHS
ONpEJeNsloT PaCUYETHHIM NMyTeM H NPOBEPSIOT IKCIEPHMEHTAJBbHO.

Pacuernass 3aBrcuMoCTb KO3((HUHEHTa NOrJOLIEHHS PaAHOBOJNH B Jenudenax
OT JAJIMHH BOJIHBI AJIfl MPOXOXKJEHHS PafHOBOJH B 0GJACTH JOXKJAsS H TyMaHa pasJjHy-
HOH HHTEHCHBHOCTH NpejAcTaBjleHa Ha pHC. 45, a. Y3 rpadmuka BHAHO, YTO mOrJoule-
HHEe DE3KO yMEHbIUAeTCsl C YBeJHYEHHEeM MJIHHBI BOJHBI H CTAHOBHTCS HHYTOXKHO Ma-
JABM AJ5 BOJMH AJuHHee 10 cM
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Puc. 45. TTornomenne YKB B at™ocoepe.
a — NOrJOLleHHe B JOXKAe H TyMaHe; 6 — MOrJIOLIEHHE B Mapax BO-
Ebl H KHCJOpPOJE.

CaHTHMETDPOBBIE PAaJAHOBOJHB PaCCEHBAIOTCA KameabKaMH AOXKIAS H TyMaHa, 4TO
fIPUBOJHT K MOSIBJEHHIO OTPaXKEHHbIX PaJAHOJOKalHOHHHIX curHajoB. Hamuane orpa-
JKEeHHH OT NOXKAS M TydY, 3aHHMaIOIKX GOJbIIYI0 MJOIAAb Ha 3KpaHaX pagHOJOKa-
UHOHHBIX CTAHUMH, JACTO MeIlaeT HOpMaJbHOH paboTe 3THX CTAHIHMH.

KpoMe paccMOTpeHHBIX BHAOB MOIVIOLIEHHS, MHJJIHMETPOBble BOJHBI HCMHITHIBA-
$0T 106aBOYHOE MOIVIOIIEHHE B MOJIEKYJax BOASIHOIO Mapa M KHCJIOpoJa. STO HOIJO-
1IeHHe CBfI3aHO ¢ TeM, 4To MoJekyJabl HyO 06sa1ai0T MOCTOSAHHBIMH 3J€KTPHYECKHMH
MOMeHTaMH, a MoJieKyJbl O — MarHMTHBIMM MOMEHTaMH. DJEKTPOMATHHTHOE IMoJe
Tpoxo/siieii BOJHBI NMPHBOAHT B KoJeGaHHe MOJeEKYJbl, MPHYEM KOrjaa 4acroTa BOJ-
Hbl COBNajaeT ¢ COGCTBEHHON YaCTOTOH MOJIEKYJ, BO3HHKAIOT pe30HAHCHblE SABJIEHHS
H JHEPrHsi BOJIHBI MEPEXOAHT BO BHYTPHMOJEKYJISPHYIO SHEPTHIO. 3aBHCHMOCTb KO3(-
¢dyureHTa NOrJOLEHHS OT IJHMHBI BOJHBI B CYXOM BO3AyXe TMIpeACTaBJeHAa Ha pHC.
45, 6. BugHo, YTO HHTEHCHBHOE TMOIJIOIEHHE NPOMCXOAMT Ha Boauax 0,18, 0,25, 0,5
u 1,35 cm.

AAJBHEE TPOIIOC®EPHOE PACHHPOCTPAHEHUE YKB
TPOITOC®EPHBIX BOJIHOBOJL

ITox Bnusuuem tpomocdepst YKB MoryT pacmpocTpansithcsi H Ha GoJblue pac-
crogHusl — BIJOTh no 1000 KM, OAHAKO Takoe pPAaCHPOCTPAHEHHE NPOHCXORHUT JHGO
HeperyJspHo, Ju00 AJas paGoThl pajHOJMHHHH TpeOyeTcs ChHeLHalbHAs CJOXKHas am-
paparypa.
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OcHoBHEIMH aKTOpPaMH, CHOCOGCTBYIOIIHMH AajbHEMY pacnpoctpaHennio YKB
8 Ttponocdepe, ABIAIOTCH MOBBINIEHHas pedpakuus PaJHOBOJH, OTPaXKEHHe OT CJIOH-
CTEIX HEOAHOpOAHOCTeH Tponocdepnl H paccessnHe TYPOYJIEHTHHIMH HEOXHOPOXHOCTS-
v tponocdepsl. Bosbuieir yacTbio 3TH pakTOpHl AEHCTBYIOT OJHOBPEMEHHO, U TPYA-
HO Pa3leJIHTb HX BJIHSHHE.

Huorna B Tpomocdepe co3maloTcs TakHe YCJIOBHS, 4TO KOIG(HIHEHT mpenoMie-
HHS H3MeHAeTCs C BBICOTOH Heo6biuHO. Hampumep, mocie 3axoma cosHIa mOBepX-
HOCTb 3eMJIH GBICTPO OXJaXKJaeTcsi; OXJa)JAalOTCA H HHXKHHE CJIOH BO31yXa, Bepx-
ilHe JXe CJIOH ellle OCTAIOTCS HAarpeThIMH. 3HAYHT, TeMIeparypa BO3AyXa B 3TOM CIy-
yae He yOBIBaeT, a BO3pacTaeT C BBICOTOH H KO3(pHUHEHT npejJoMJeHHS yOnlBaer
C yBeJHYEHHeM BBICOTHI OoJiee Pe3KO, YeM NMPH HOPMaJbHOH pedpakuuH.

Peskoe y6biBanne ko3d¢duuyueHta npejsoMjeHHs Tponocdepsl ¢ BHICOTOH HabJo-
J4eTcsl 4acTO HaJl BOJAHOH NMOBEPXHOCTbIO: BOJM3H BOJBI BJIAXKHOCTb BO3AyXa BeJHKa
d pe3Ko yObIBaeT C H3MeHeHHeM BBHICOTH. B03MOXHO H O6paTHOE SIBJIEHHE: BeTep NpH-
HEC XOJOAHBIH BO3AYX C MOpS, BOJM3H Ke 3eMJH BO3AYX OCTaJcsi TeminiM. Toraa
TeMIepaTypa yObiBaeT C BHICOTOH GHICTpee, yeM OOBLIYHO, a KO3I((HUHEHT npesoMJe-
HHA yObIBaeT € BBICOTOH MejJeHHee, 4eM OOLIYHO, HJIM MOXeT JaXXe BO3pPacCTaThb.

Ha puc. 46 cxemaTHyecku mMOKasaHo, KaK NPH PasJHYHBIX BHAAX H3MEHEHHH KO-
=(¢dunHeHTa NpeJOMIEHHS C BHICOTOH MeHsSeTCs KPHBH3HA TPAeKTOPHH BOJIHBL

Ha puc. 46, a nokasana nopmasipHas TponochepHas pedpakuus. Koapduuuenr
NpeJOMJIEHHs MeHsercsi npd 3ToM Ha 4-10—% npm moameme Ha kaxase 100 M.
Tpaexkropnsi paauOBOJIHBI NpeACTaBiseT COGOH IYry OKDPYXKHOCTH  PaJHyCcOM

A A7 I\

Puc. 46. Pasnuunble cayuan atmochepHofi pedpakuun.
a — HOpMaJlbHast; 6 — OTpHIaTeNbHasA; 8 — cBepxpedpakuus.

25000 xm, obpalueHHYI0 BHINYKJ0CTbio BBepX. Ha puc. 46, 6 mokasaHa oTpuuaTeNb-
Hag TpomnocepHas pedpakiHus, KorAa Ko03D(QHUHEHT NpesOMJeHHs BO3pacTaer ¢
BHcOTO. TpaekTopusi Jyya o6GpalieHa BBINYKJIOCTHIO BHH3, H BOJHA YyHRajisercd OT
3eMHOM TOBEPXHOCTH ObICTpEe, YeM MNpPH HOPMaJbHOM pedpakuud. DTO NMPHBOZHT K
YMEHBUIEHHIO HAaNPSXKEHHOCTH MOJs HAa NAaHHOM PAacCTOSHHH H K YMEHbIIEHHIO AaJib-
HocTH pacnpoctpaHeHuss YKB. Ecau npu nHopmasbhofi pedpakunu GbI BO3MOXKEH
TIpHEeM DaJHOBOJH TJe-TO HAa TPaHHUE TMPSMON BHIMMOCTH, TO NMPH MOSIBJEHHH OTpPH-
uaTteJbHON pedpakUuH NpHeM B TaHHOM MeCTe€ CTaHET HEBO3MOXHBIM.

Ha puc. 46, 8 mpeacrasiesa noJoxurtenbHas Tpomocdepuas pedpakuus, KOrxa
K09 bHIMeHT npejoMJeHHss YOBIBaeT C BHICOTOH GLICTpee, YeM NpH HOpMaJbHOM
pedpakuuu. TpaexTopus BOJHH O6GpallleHa MPH 3TOM BEINYKJOCTBIO BBEPX H HMeeT
MeHbHIMA pajHyc KpHBH3HHL. EcC/H nOKasaTelb MpPeNOMJEHHS H3MeHSeTcs € BHICOTOR
Boablle 9eM Ha 16-10-% na kaxnaeie 100 M, TO TpaeKTOpHs Jiyda CTaHET HAaCTOJBKO
H{30THYTOM, 4TO BOJIHA MOJIYYHT BO3MOXKHOCTb BEDHYTBHCS Ha 3e€MHYI0 TOBEPXHOCTb,
TaKoe sIBJIE€HHe Ha3blBaerca ceepxpedpaxyueid. B clyyae monoxuTeNbHOR pedpaKiHH
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HaNpPSXKEHHOCTb NMOJS Ha NAaHHOM DACCTOSHHH OT NepefaTyHKa YBEJHUlIBaeTcsd H yse-
JIMYHBAETCS AaJbHOCTb PAcCNPOCTPAHEHHS PAJXHOBOJIH.

[TosmoxuTenbuast pedpakuus ¥ cBepxpedpakius pafHOBOJH HaG/0AalOTCA OOLIY-
HO B QHTHLHKJOHHYIO IIOTOAY NpPH BEYEPHEM OXJaXJeHHH MOYBB H HaHOOJIee yacto
B TemJoe BpeMs roja.

Pedpakuuonusie cBofictBa Tpornocdepbl MEHSAIOTCS CPaBHHUTEJNbHO MEJIEHHO, [O-
2TOMY T0Jie, 0GYCJIOBJIEHHOE NOBLIIEHHOH pedpakinell, OKaspBaeTCd  JAOCTATOUHO
yCTOHUMBBIM, 6e3 TIy6OKHX 3aMHDaHHH.

Korga o6snactb cBepxpedpakiHH INPOCTHpAaeTCs Ha 3HAUHTEJbHbIE DaCCTOSHHs:
Haj 3eMHOI MOBEPXHOCTbIO, TO B 3TOM paiione YKB Moryr ObiTh IPHHATH Ha BeChb-
Ma GOJbIIHX pAacCTOsHHAX OT nepepartunka. Pacnpoctpanenne YKB B 3toM cayuae
[APOUCXOAUT CJeAyIoIMM 06pa3oM: BepHYBIIMilcA Ha 3eMa0 Jyd oTpaxaercs OT
3eMHOH TOBEPXHOCTH, 3aTeM pedparupyer B Tpomocepe M CHOBa BO3BpAlUaeTcs Ha
3ems10, pajMOBOJIHA PACHPOCTPAHSAETCA IyTeM MOCJe10BaTeJbHOrO0 OTPaXKEHHSI OT
Tponocdepbl M TMOBEPXHOCTH 3eMJH. DTO sIBJEHHE HAaNOMHHAeT PACIpoCTpaHeHHe pa-
JIHOBOJIH B METAJIHYECKOM BOJHOBOJAE H I103TOMY INOJYYHJO Ha3BaHHE TPOnocgepHo-
20 804#0800a. B oTaMuMe OT METaJJA4ecKoro BOJHOBOAA CTEHKH TpomocdepHOro
BOJIHOBOAA NOJYNpo3pauHsl. ToJbKO 4acTh SHEPrHH BOJHBL OTpPaXKaetcs B Tpomocde-
pe, a 4acTb, MPeJOMJsACh, MPOXOAUT uepe3 Hee H He BO3BpallaeTcs Ha 3emJio.

[Tpy oAHMX M TeX Ke YCIOBHAX pedpakuuu GoJee KOPOTKHE BOJHH Jydule OT-
pasKaloTcsi M MeHblle IPOCAYHBAIOTCA CKBO3b «CTEHKH» TPOMOCHEPHOro BOJIHOBOAA.
Jlns TpomocdepHOro BOJHOBOAA ONPENENEHHOH BBICOTHI Ap TIO aHAJIOTHH C MeTaJUIH-
YeCKHM HMeeTcs HeKOTOopas KDPUTHYECKasl MJIHHA BOJHBI Axp. BOJHBEI JJIHHHEE KDHTH-
4eckofi GBICTPO 3aTYXalOT H He PACIpOCTPaHAITCs B BOJHOBOJE:

Ayp = 0,085 K32 (24)

rae Axp, CM; Ag, M.

[TostoMy pacmpocTpaideHrie PafHOBONH B YCJIOBHAX TPONOCHEPHOro BOJHOBOAA
HaOM0JaeTcsl yalle BCEro Ha AEIHMETPOBBIX H CAHTHMETPOBBIX BOJHAX H pexe Ha
METpPOBbIX.

Pa3smepbl TponocdepHOro BOJHOBOAA AOJKHBLI BO MHOTO pa3 MPEBOCXOAHTH MJIH-
HY BOJHBL Tak, AJIf CAHTHMETPOBBHIX BOJH HeOGXOJMM BOJHOBOA BhCOTOH 30—35 M.

Puc. 47 nnmoctpupyer pacnpoctpatexne YKB B ycnoBHAX TpOnmocdepHOro BoJ-
HOBOJA; pHC. 47, @ COOTBETCTBYET CJyual0 TaK Ha3HIBAEMOrO Mpu3eMH020 804108004,
KOrZia HeNoCPeJCTBEHHO y NOBEeDXHOCTH 3eMJil CO3JaJHCh YCJOBHS CBepXpedpaKuuH
H TOJBKO Ha HEKOTOpOH BbicoTe pedpakuus CTAalHOBHTCH HOpMaslbHOH. YpOBeHb, IO
KOTOPOro MpPOAOJXKAETCH CBepXpedpakxiis, sBJASeTCH BBHICOTOH BOJIHOBOJAA.
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Puc. 47. Pacnpoctpanenue YKB B ycnoBusax aTMocdepHOro BONHOBOAA.
a — TNPH3EMHBIA BOJHOBOJ; 6 — IMOAHATBHIH BOJHOBOA.

Puc. 47, 6 COOTBETCTBYET CAyualo npunodHATo20 60.10800Q, KOrAa pedpaxriuus
y MOBEPXHOCTH 3eMJH A0 HEKOTGDOH BHICOTHl HOPMaJbHA, 3aTeM HAa HEKOTOPOM yda-
CTKe BO3HMKaeT cBepxpedpakiusi (3T0 H ecTb BOJHOBOA) M 3aTeM pedpakuus CHOBA
HOpMaJbHa. PoJib BepxHell M HHXKHell CTEHOK BOJHOBOAA urpaer tpomocdepa. Bouna
pacnpocTpPaHsieTCss B BOJHOBOJE, OTpaxKasich OT BepxHell M HuXHEH BO3AYILIHBIX cTe-
HOK BOJIHOBOJA.

B ycaoBHSIX BOJHOBOAHONO KaHaja OTPax{eHHs BOJH OT €ro CTEHOK HMEIOT MecTo»
TOJBKO IPH IMOMOCHX TPaeKTOpHAX HX pacnpoctpaHenns (2 m 3 ua puc. 47, a, 6),
a mpu Gosee KPyThiX (/) BOJHBI NPOCAYHBAIOTCH CKBO3b CTEHKH.
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TeopeTndyecks BO3MOXHOCTb pacmpocTpaHeHHs YKB B ycioBHSIX ‘BOJHOBOLHOrO
ranasna 6bl1a  ycraHoBieHa coBeTckHM yueHniM [I1. E. KpacnymxkuusiM B 1943 r.
JapHellllee pa3BHTHe TeOpHA TponocepHOro BOJHOBOAA NoOJyuYWsia B paborax
B. A. doka.

Bumnsinne BOMHOBOAHOTO KaHasna Ha pacmpocrpaHenHe YKB HeogHokpaTHO TIa-
TeNbHO HccaenoBanocb. C 3TOH IHesnbl0 NMPOBOAMJIHCH HaAGJIOJEHMS 32 HaNpsXKeH-
Hocteio moss ¥KB na tpaccax mporsxenHocteio 200—300 xM. OpHoBpeMeHHO TIa-
TeJbHO HCCJEA0BA/HCh METEOPOJIOTHYECKHE YCJOBHS Ha Pa3HHX BBICOTaX Hajx NOBEpX-
HOCTBIO 3eMJH (IpH NMOMOIIM TMPHGOPOB, YCTAHOBJEHHBIX HAa BO3AYWIHBIX LIapax HIH
camoJnerax). IIpHyem ecau MeTeOpOJOrHYecKHe H3MepeHHs BeAYTCS B CpPelHell uacTH
MYTH, TO pe3yJabTaThl METEOPOJOTHUECKHX H3MEeDEeHHH TOYHO COBNAJAIOT BO BpeMeHH
C HM3MeHeHHeM HampsiKeHHOcTH nonas. Ha ocHoBaHMM MeTeOpOJIOrHYECKHX JAaHHBIX
MOXKHO AeJaTbh MporHo3nl pacnpoctpanenns YKB. HccnenoBanue BausiHus atmocdep-
HbIX yCJI0BUH Ha pacmpoctpaneHHe YKB mo H3MeHeHHIO YCNOBHH pacHpoCTpaHeHHs
103BOJISET CYAHTb 00 H3MeHeHHSIX B aTMocdepe H HCIOIB30BaTb 3TO AJs TPOTHO3H-
POBAaHHSA MOTOADL

Bo Bcex nm cayuyasix NMOSIBNIeHHe TPOMOCHEPHOrO0 BOJHOBOZA YJYYIIAeT YCJIOBHS
pa6otH YKB panuonuunn? OkaswBaercs, GLIBAIOT CJAy4YaH, KCTAa IPH NMOSBJEHHH art-
MocepHOro BOJHOBOJA paboTa pPajAHONHHHH TOJHOCTbIO Hapyllaercs. Tak, HampH-
Mep, Korjga Ha mnoGepe:kbe ABCTDA/MH BIepBBle YCTAHOBHIH PaJHOJOKAIHOHHbIE
YCTaHOBKH, TO OOHApyXHJOCb, 4TO YaCTO CHJIbHO YBeJIHYHBAJach HaJbHOCTb «BHIH-
MOCTH» CTaHUMH AN 0O6bEKTOB, HaXOASAIIMXCH Ha MOPCKOH MOBEPXHOCTH, H B TO XKe
BpeMs CTaHIHH, CleAsliHe 33 caMoJ/leTaMu, TIiepecTaBajd o6HapYXHBaThb MHX INPH
CPaBHHTEJbHO HEGOJBIIHX PAcCTOSAHUAX. [ HCCICNOBaHHA NPHUMH COKpAlUeHHS BH-
JHMOCTH PaAMO/OKAIHOHHBIX YCTaHOBOK, CJHeASIIHX 32 CaMoJeTaMH, OblIH NPOBELEHH
crnennanbuble HaGaofenus. CaMoJieT coBepllasi MOJET B CTOPOHY MOpSi Ha paccTosi-
Hue A0 200 xM, To mojauumasice fo 1000 M Hax ypoBHeM MoOpsi, TO CHHXKascb J0
Gpeomero mnoJjera. B 3To Bpemsi paborana GeperoBasi pagMOJIOKAaIHOHHAS CTaHIHS
Ha yacrote 200 MI'u u Bennch MeTeopoJsornueckue HabOaOJeHHS, MO3BOJHMBLIHE ONpe-
AEIMTh H3MeHeHHe Koa(p@HIHeHTa NMpeJoMJeHHs Tponocdepnl ¢ BHICOTOH.

Ha puc. 48 cniowHoii auuHuelt HaHeceHa Tpacca moJera camonera. Ha rtex yua-
CTKaX Tpacchl, Ile CaMOJIeT OTMeyaJscsi CTaHUHeH, MoKa3aHbl IITPHXH, MPONOPILHO-
HaJbHblE HHTEHCHBHOCTH NMPHHATOrO CHrHasja. ITyHKTHDHBLIMHM JIMHHSIMH OTMeEYeHBl rpa-
HHILI BOJIHOBOJAA, NMOCTPOEHHBIE HAa OCHOBAHHH METEODOJIOTHYECKHX H3MepeHHIl.

Hs puc. 48 caepyer, 4to B 06JACTH HHXKe M BHYTPH TpomocdepHOro BOJHOBOIA
camoJsieT oOHapyXKHBaJCsi Ha paccTosHHsix csbiue (150 xkm. Koraa ke camoJser mop-
HAHMaJicA Bbllle TponocepHOro BOJHOBOAA, TO CTAHUMSA HE MoOrJa ero oGHapyXHTb

Ammocpeprsii
bonnobod

z7 4
Puc. 48. Pa6ora paJMOJNIOKAIHOHHOA CTAaHIHH B YCIOBHSIX aTMOCHEPHOro BOJ-
HOBOZA.

Raxe Ha HeGOJBIIOM paccTosiHMH. MckMoueHHe cOCTaBAsieT MepBHIH y4acTOK MYTH,
rie caMoJIeT HaXOJAHMJCH B OGJACTH NDOHHKHOBEHHS BOJIH, M3JYYEHHBIX 2HTEHHOH
PajHOJIOKALHOHHON 'CTaHIHH.

Takum o6pa3om, B MPHCYTCTBHH TPONOC(HEPHOr0 BOJIHOBOAA AAaJbHOCTb AeHCTBHS
CaMOJIETHOH DPaJHOJIOKAlHOHHOH CTAHIHMH MOXKeT COKPaTHTbCA. BopoTbcs ¢ 3THM
MOXHO JIH60 MyTeM YBeJIHYEHHS H3JIy4aeMoifl MOLIHOCTH, JHUGO NyTeM MOHHKEHHS
pabouelt yacToTel. IIpH yAMuHEHHH BOJMHBI GoJbIIAast 4aCTh 3HEPTHH MPOCAYHBAETCH
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CKBO3b CTEHKH BOJHOBOJHOrO KaHasla H, CJeL0OBaTeJbHO, OH OKa3hBaeT MeHbliee
BJIHSHHE.

VnTepecHsllt MaTepnall AJf M3YYeHUS] BJHSHHS aTMOC(EDHBIX BOJHOBOAOB Ha
pacmpocTpameHHe DaJHOBOJH AAOT pagHOMOGHTeNH. JlalpHHE MIOOGHTENbCKHE DPamuo-
CBfI3H HaOJIONAJHCh B SICHYIO AHTHIMKJIOHHYIO MOrofy. Bo3MOXHOCTb NaabHHX CBSi-
3edl oTmedanach MHOTAAa B TeyeHwe 2—3 nAueft moapsia. Ha BosHax canTHMeTpoBOrG
Axanasona HabG/moJa/HCh CBA3H Ha paccrosuuu Jo 1000 kM. Ha BosHax aauHoi
5—10 M BOJIHOBOAHOE pacCmpoCTPaHeHHE HA6JI0AaeTcs PENKo.

Korna Bo3MOxeH CBepXpaJbHHH TpomochepHslii mpueM? BoabliRECTBO Habmone-
HHH NOKa3aHO, YTO yallle BCErO TAaKOH NMDHEM HMEEeT MECTO BO BPEMS AHTHIHKJOHA,
[JaBHBIM 06pasoM JIETOM BO BTODOH TOJIOBHHE JHS HJIH BeuepoM. Ho HeKOTOphe Ha-
6Ji0flaTe/Id OTMeYaJsH NOSBJEHHE aTMOCGhEpHBIX BOJHOBOJOB 3HMOH HJHM B YTpPEHHHE
dachl. [lo-BHAMMOMY, Ha pa3MMYHBIX TpaccaX B pPAasHbIX KJIMMATHYECKHX YCJIOBHAX
GJiarONpHATHBIE YCNOBHS A/ 06pa3oBaHHS aTMOC(EPHEIX BOJHOBOAGB MOTYT MOSB-
JAATbCS B Pa3Hoe BpeMs.

[TpocmatpuBasi xypHan «Panuo», rie mof 3aroloBKOM «Tporo» peryJasipHo co-
o011al0TCs CBEeJileHHs O JAaJbHHX TpPONMOC(EpHLIX CBA3fAX pajgHomioGuTesneil, MOXHO
MpPOCNENNTb TaKHe 3aKoHOMepHocTH. HanGosee wacto nasnbHee Tpomocdepnoe pac-
npocTpaHeHHe HabmaofaeTcs B 3amajHbiXx 0o6JacTsXx cTpaHsl — DBedopyccuu, CmoseH-
ckoi, Bpsuckoit o6nactax. Ho 310 ke sBjenne umeer Mecto B Tyabcko#, Pssau-
ckoit, KocTpoMcko#t n psile Apyrux obGaacrteil.

Ocenbio 1976 r. sApko BHIpaxKeHHOe TpomocdepHOe pacnpoCTpaHeHHe HA6.I01aN0Ch
19—22 okrtab6psa B Muucko#t ob6nacru. B atu xe auu pamnomobutenn Cmosencka
YyCTaHaB/MBaJH JaJibHHe PafMOCBA3H Ha paccrosuus Jo 300—900 kM. B asrycre
1979 r. oTmeuanmch YacThle CJyYaH JajbHEro TPOMOC(HEPHOro pacmpOCTPaHEHHs B
3ananubix obnactax Coserckoro Corosa. B ato BpeMs B Cmosenckoit o6aactu paGo-
Tana KOMaHAa CIOPTCMEHOB YJbTPAaKODOTKOBOJHOBHKOB H3 MOCKBH, KOTOpHIM yHa-
JIOCb YCTaHOBHTb Ha BOJIHaX yactoTod 144 m 430 MI'm maabune pajnocssasu c¢ Jle-
HHUHTPaZioM, YKpauHo# H ApyruMH obnactaMHu B paguyce 600—730 k.

Panuonmo6uTenu 3aMeTHsH, 4YTO JAJs TPONOC(EPHOro pacmpocTpaHeHHsS XapaKTep-
Ha Jyymas CJAHIIHMOCTb MPH MeHbIUHX paccTogHHaX. Ha wactore 430 MI'y cuabiug-
MOCTb OblBaeT Jyuuie, 4yeM Ha 4actore 144 MIu. Dto o6GbscHseTcs TeM, 4TO, KakK
OTMeyaJloCh paHee, AJf pacnpocTpaHeHHsl GoJiee KOPOTKHX BOJH YCJIOBHSI cBepxped-
PaKUHH JOJ/KHB BBINOJHSATHCA HAa MeHbLUIEM HHTepBaje BHICOT, 4YTO HaGJIOJaeTcs
yame. [losp3ysice dopMymnoit (24), MOXHO MOACYHTATB, YTO AJA BOJH YaCTOTOMH
144 MTI'n BbicoTa BOJHOBOAA RoJKHA ObITh He MeHee 400 M, a JIJA BOJH 4acTOTOK
430 MI'y — wmoxer He nmpeBocxoxHTh 100 M. Ilepexonx x emie GoJiee BHICOKHM yYa-
CTOTaM YBeNHYHT YHCJIO CJAyyaeB JajbHero TponocdepHoro pacmpocrpaHennss YKB.
Panunomo6utenu ®PT, Aurauu, CHIA, pa6oraromue na yacrorax 1215 MI'u, 10 I'Tu,
OTMEYalOT YacThle cJy4YaH AaJbHHX TpomocepHBIX CBfideH na paccTosiiun xo 500, a
HHorja u Ao 1000 kM.

[TonaTHO, 4TO NMpPH Pa3HOOOPA3HBLIX KJIHMATHYECKHX YCJOBHSAX Hallei OGLIHDPHOM
CTPaHbl B pa3HbLIX pafOHaX PAa3JHYHO H BpeMs MOSIBJEHHS YCJOBHH, GJaronmpHsATHHIX
JUISL CBePXJa/NbHero pacnpocTpaHeHHs. TOJbKO pPagHOMIOOGHTENH MOryT MOMOYb LIHDO-
KOMY H3YYEHHIO 3TOr0 HHTEPEeCHOro SIBJEHHS.

PACCEAHUE PAJIMOBOJIH HA HEOOJHOPOOHOCTAX TPOIIOCPEPHI

Judbpakuuss u HopMaJjbHasf aTMocdepHas pedpakuHs MOryT OODBICHHTH BO3-
MOXHOCTb pery/asipHoro npueMa YKB Ha paccTosHusix, He3HAYHTEJbHO MNPEBHILIAIO-
KX npefenanl npsamoii BuaumocTH. Ho B mociennee BpeMs OblIO OOGHapyIXeHO, 4TC
OpH NMPHMEHEHHH OCTPOHANpPAaBJIEHHBIX AHTEHH H NepelaTYHKa AOCTATOYHOH MOLIHO-
CTH MOXKHO OCYLIEeCTBHTb perynsipuyilo pa6ory YKB panuoiuHnii NpOTSIKEHHOCTBIO
300—800 kM. Takast BO3MOXKHOCTb OGyC/OBJEHA paccesiHHeM (NepensjyyeHueMm) pa-
JHOBOJIH Ha HEOLHOPOAHOCTAX TPOMOCHEpHI.

[Ipomecc paccesiuusi pajHOBOJH MOXHO mpeacraBHTb cefe caeldylomuMm obpa-
3oM. Tpomochepa HEOZHODOAHA MO CBOEMY CTDOEHMIO, OHa NpeJCTaB/isfieT CoGOH co-
BOKYMHOCTb HEYCTOHYHBBIX BO3JYLIHbIX 00BEMOB — HEOJHOPOJAHOCTEH, B KOTOPHIX
K03 (HUHEHT IpesoMJsreHHs] BO3JyXa OTJIHYAaeTCs Ha HEKOTOPylo HeOOJblLUYi0 BeNH-
YHHY OT CpPEeJHero 3HaYeHHsl. DTH HEOJHOPOMHOCTH HeNMpepHBHO (GJIYKTYHPYWOT, T. e.
HX IJIOTHOCTb, (opMa H pa3MepH HENPepHBHO MeHSIOTCH. PafHOBOJHA, MaRalollass
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Ha STH HEOJHOPOMHOCTH, HaBOJAHT B KaXK/IOA H3 HHX TOKH, KOTOpble, B CBOIO O4Yepelb,
H3JTyqaloT NPHMEPHO KaK aHTeHHH. TakuM 00pa3soM, HEOXHODOAHOCTH HrpaloT POJk
CB0OEOGPA3HBIX PETPAHCAATOPOB.

OcCHOBHYIO pONb B pAaCCesSHHH PaAUOBOJH HIPAlOT HEOMHODOAHOCTH, pasMephbi
KOTOPHIX cocTaBsioT 50—60 M M BO MHOTO pa3 NpPEBHIUIAIOT JJHHY BOJHBL [lpn
paccesiHHM DaAHOBOJIH HAa KalJfAX BOJAbI pa3Mephl HEOAHODOMHOCTEH MHOrO MeHblle
JJHHBl BOJNHB H pacceyBaeMble BOJIHBI PaCHpPOCTPAHAIOTCS PaBHOMEPHO BO BCe CTO-
ponul. Ilpu ycnoBusax, uMelomux Mecto B Tpomocdepe, paccesiHHe NLOMCXOAHT B Npe-
JleNlaX yrJyia, COCTaBJSIOMIEr0 HECKOJbKO TPajycoB € HalpaRJeH{eM Iajaiouled BOJ-
Hel. TToaToMy OocHOBHas 4acTb 3HeprHH BOJHBEI TIPOXOAHT CkB03b PacCEHBAIOLLYI0 OG-
JIaCTh H He MOXeT OHITb HCIoJb30BaHAa AJA npHema. Tosbko He6oJblllas 4acTb 3HEp-
FHH BO3BpallaeTcsi Ha 3eMJIO, Te OHa MOXeT ObITb NMPHHSTA.

Ha puc. 49 noxasana cxema paGOTH JIHHHH PaJHOCBSI3H INPH HCNOJb30BaHHE
Tponocepuoro paccesHus. Ilepenaiomass anTeHHa O0O6JyYaeT HEKOTOPBIH YYacTOK
Tponocdepnl, Ha3blBaeMbli pacceusaroujum obwvemom. [lpueMHass aHTeHHA Kak OB
«cobHpaeT» paccesHHble BOJHBL TakHM 00pa3oM, Ha NPHEMHYIO aHTEHHY HPHXOAAT
BOJIHBI HE OT TOYEYHOr0 HCTOYHHKA, KAKHM MOXHO CUHTATh Nepefaiolllyl0 aHTEHHY, &
OT HCTOYHHKA, Pacnpefe/eHHOTO MO 3HAYHTEJbHOMY O6beMy NpPOCTPaHCTBA.

resrglgpd

Puc. 49. Cxema pannonu-
HHH C HCNOJb30BaHHEM
paccesuuss YKB B Tpomno-

chepe.

HanpsixkeHHOCTb TOJISE PacCestHHOTO CHTHaJa TNOJABEPKEHa 3aMHpaHHAM, NOJY-
JaOUMMCA B pe3yJbTaTe CJAOXKEHHs KojeOaHHH, NMPHXOAALIUX OT Pa3HBIX YYaCTKOB
pacceuBatomiero o6bema. HacToTa 3aMHpaHHH YBeJHYMBaeTCs C YBeJIHYEHHEM CKOPO-
CTH BETPa H yKOpoyeHHeM BOJHBL. UeM GoJblle CKOPOCTb BeTpa, TeM ObicTpee H Cy-
L(ECTBEHHEE H3MEHEHHss B CTPYKType Tpomoctephl, a yeM Kopoue AJHHA BOJHBI, TeM:
NpH MEHbUIHX H3MEHEHHSX B Tponocdepe H3MeHsieTcss (asa paaHOBONHB. MoOMeHTH
3aMHpAHHA He COBNAJAlOT B Pa3JMHYHBLIX TOYKaX NPOCTPAHCTBA. DTO MO3BOJSET MpH-
MeHsITb [Jis GOpbOBl C 3aMHDaHHEM NPHEM Ha pa3HeCeHHble aHTEHHH. AHTEHHBI pas-
HOCAT Ha paccrosHue 25—100A M MCIONB3YIOT HaHOOJBIIHA H3 ABYX CHI'HAJIOB.

Paccesiune YKB B Tpomocdepe BhI3BIBaeT HEKOTOpHIE OTDaHKYEHHS B NepejaBae-
MOIl IIHPHHE MOJOCHl 9aCTOT, CBI3aHHBIE C BO3MOXKHOCTbIO HECKOJbKHX NyTeH MPOX0XK-
nenust paguoBosH. Hanbosnee KOPOTKHH MyTh NPOXOAHT MO HHXKHEH YaCTH pacCeH-
Baomero o6beMa, a HauGojee AJMHHBIE — 10 ero Bepxueil uactH. IJoaTomMy oaxH
CHFHAJ 3amna3fbiBaeT 10 OTHOLICHHIO K APYroMy, YTO BbI3bIBaeT YAJHHEHHE MNepesa-
BaeMOro HMIYJbca, a 3TO 3KBUBAJEHTHO CY:KeHHIO ToJoce dactor. IllnpuHa moJsocH
4acTOT Af MOXeT GBHITh ODHEHTHPOBOYHO ONpejeseHa H3 COOTHOLICHHS

Af=c/Ar, (25)-
rie ¢ — CKOpOCTb CBera; Ar — pa3HOCTb B AJHHAX NMyTted, MPOXOAHMBIX Pa3JHYHHI-
MH BOJIHAMH B MpeJeJaX IIHPHHBI JHAarpaMMHBl HalNpaBJEeHHOCTH.

U3 puc. 49 Buaxo, uto Ar=AB;5—AB,;5. YeM mupe AnarpaMMbl HaNnpaBJeH-
HOCTH aHTeHH, TeM GoJsllle Ar, a CJeJOBaTeJbHO, TeM MEHBIIYI0O MOJOCY 9acToT
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MOXKHO mepenath Ge3 uckaxkenns. CTpemienne mnepefartb Gosjee LIHPOKYIO MOJOCY
YaCTOT NMPHBOAHMT K HEOGXOAMMOCTH NDHUMEHEHHS OCTPOHANPABJEHHBIX AHTEHH C LIU-
QPHHOM AHarpaMMbl HampaBJEHHOCTH B OAMH HJIH HECKOJbKO rpaaycoB. [Ipakruueckx
OKa3blBaeTcsi BO3MOXKHBIM NepeaaTh NoJocy Yactor o 1—2 MTIm.

MiyorosieTnsissi 3KCnepuMeHTaNbHasi paboTa MO HCCIeJOBAaHHIO MOJell paaHOBOJH,
PaccesiHHbIX HEOJHOPOAHOCTSMH Tpomocdephl, H H3yueHHIO PabOThl paAHOJIHHHIA TPO-
ZocdepHoro paccesiHnsi NpoBOAMIach MmoJ pykoBoiacTBoM bB. A. BpemeHckoro n
M. A, KonocoBa. B pesynbrate 3T0#f paGoThl uMH Obl1 NpPEAJOXEH METOJ] pacdera
T4KHX PafHOJHHHIA.

OcnaGneHne MOLIHOCTH BOJIHBI NMPH DAacHpPOCTPAHEHHH, BHIpaXKeHHOe B JenHOe-
Jax, OMpenensioT no QopMmy.e

B =10 1g (Pup/Pup o) (26)
rie Pyp — MOIHOCTH, MOJyyaeMasi Ha BXOJe NPHEMHOro YCTPOACTBA INpPH TPOIMO-
«(epHOM pacnpocTpaHeHHH, a Pppo — NPH PacUPOCTPAaHEHHH HAa TO Xe DacCTOsHHE

B CBOGOAHOM MPOCTPAHCTBE (pacCuyHTHIBaeTcs Mo ¢opmyie (3)).
Bennyuna B cknagbiBaeTcss M3 CJEAYIOIHX BEeJHYHH:

B=B.+ABy+ABy+ AB,

rne Bc — ocnaGiaenne aJisi 3aaHHOrO PacCTOSIHHS H JJIHHBl BOJHBI TPH  CpPeAHeEM
COCTOSSHHH Tpomocgephl M TIJIaJKOi ee NOBepXHOCTH; ABy — mnonpaBka Ha MeTeo-
posornueckue ycnosus; ABp — momnpaBka Ha peabed MecthocTH; AB — monpaska,

YuMTHIBaWOWas 3amupanus. s ompeneneHHss BceX 3THX KO3((HUHMEHTOB CYILECTBY-
o1 rpapukn. Ha puc. 50 nmpuBenes ToJbKO rpaduk 3aBHCHMOCTH Bc OT paccTOfHHS
s BOJH aJuHOH oT 3 a0 150 cM, KoTtophie
NPpHUMEHAITCsT HAa 3THX paAHONHHHAX. BH}lHO,

A5T5, [ A6 U4TO yeM Kopoue AJHHA BOJIHB, T€M MEHbIIEe
50 = MOLIHOCTb TNPHHSATOrO CHIHasa, MPHYEM pa3HH-
N I[a pacTeT C yBeJHUEHHEM MPOTSKEHHOCTH pa-
%\ R pnotpaccel. Ha paccrosnun 700 KM MOIIHOCTB
&0 AN (MM HaMPSXKEHHOCTh MOJIsI) PacCesHHOrO CHr-
N \\\\\\i\ Hana na 90—150 b uuxe, yem Gbula Ob B

100 N, \\&\‘;% cB0GOIHOM TPOCTPAHCTBE.
PN NN Brictpoe yObiBaHMe HaNpSKEHHOCTH MOJS
\\\\ \\\ 57 W CHIbHble 3aMHDaHHA NPeNbABJIAIOT BLHICOKHE
1720 N \‘\ Njg TheboBanus Kk anmaparype. Ilpuxomutcs mpH-
NN MEHsTh NMepPefaTYHKH 3HAUHTEJIbHOH MOIIHOCTH
AN (6omee 10 kBT) n ocTpoHanpaB/eHHbBIE AHTEH-
%0 /7 pp. CKOHCTPYHPOBATh OCTPOHANPABJICHHBE aH-
(Y& TeHHBl Jerye Ajs GoJiee KODOTKHX BOJH. UeMm
760 N, KOpoue BOJIHA, TeM MeHbllle MOryT ObITb pas-
A7 Mepbl aHTEHHH AJf CO3/laHHA JAHArpaMMBl Ha-

0 200 200 500 m NPaBJEHHOCTH ONpejeneHHOfl wHPHHHL. [losro-
My AJs NepelayH MyTeM pacCessHHS NPHMEHs-
IOTCSl AeUHMEeTPOBble H CAaHTHMETPOBHIE BOJIHBIL
HOCTH TOMA (KA  MOIIHOCTH) [TapaGonnyeckasi aHTEHHA, HCIOJB3YIO-
masics Ha OJHO{l JIMHHH CBSI3H paccMaTpHBae-
TIpH  TPOMOCHEPHOM  PACCeAHHH  yiorg” qyna, ymeeT KOIMOHINEHT YCHIEHHS,
PajHOBOIH. pasubiit 10 000. AHTeHHa cocTOMT H3 00Jyua-
Tens W napaGosnueckoro orpaxareas. Otpa-
3Karelb, AHaMeTp KOTOPOrOo paBeH 18 M, CKOHCTPYHPOBAaH M3 aMIOMHHHEBBIX TPYGOK.
Takasi aHTeHHa IpeicTaBJseT coGOH CIOXKHOe cOOpyKeHHe Maccoi Gosee 1 T. Ona
0JKHa ObITh OueHb MPOYHOM, UTOOH! BblAepKaTh HANOP BeTpa.

SIBmenne TpomocdepHOro paccesiHHs C YCIeXOM HCHOJb3yeTcs IS CO3JAaHHA
perpaHcAsuHOHHbIK JuuuiL. Hecvorps ma To, uTo mpu 3TOM TPeGYIOTCA MOULNblE Te-
PeNlaTYHKH, CHOMKHEIE aHTEHHHl M UYBCTBHTEJbHble INPHEMHbE YCTpOHCTBA, co3janie
TaKuX JHHHH 0Ka3aJ0Ch 3KOHOMAYECKH BHIFOAHBIM. DTOT CIOCOO MepefayH MO3BOJIHI
pasMellaTh NPOMEKYTOUHblE CTAHUMH Ha paccrosnnu He 50--70 kM, Kak OGbIYHO, A
200—800 XM M, CneAOBaTeJbHO, COKPATHTb YMCJIO HEOOXOAHMBIX DETPaHCISLHOHHBIX
CTaHWuil, YTO 0COGEHHO BaXXHO B MaJOHACEJeHHBIX pafioHaXx M Ha Mope. JIuuuu, HC-
noNb3ylouue TponochepHoe paccesiHue, NPHMRHAIOTCS IVIaBHBIM 00pasoM JJIs MHOTo-
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Puc. 50. Ocnabnenne HanpsKeH-



Kanaaploil pagnocBszu. Ouu paGoOTalOT OYeHb HAAEKHO, He TIOABEpPIKelibl KaKMM-IH-
6Cc napylueidsiM PajgHocssi3H. [TOHATHO, YTO CJOXKHOCTb anmapaTypbl He IO3BOJsAET
HCIIO/IL30BATh ITOT BHJA PACNPOCTPAaHEHHS DPAAHOBOJH JJS DaAA0JIOOHTENLCKOH pa-
JHOCBSI3IL.

HOHOC®EPHOE PACIPOCTPAHEHHE METPOBBIX
PAJIHOBOJIH

OTPAEHUE OT PEI'VJIAPHOI'O CJIOA F:

B03MOXKHOCTh CBEepX/1ajbHero pPacHpocTPaHeHHsi MeTPOBHIX BOJH 00YCJOBJIHBAIOT
CJAeAYIOllHe SIBJEHHsI, POHCXOAsiliHe B HHocdepe: 1) NOBbILIEHHE 3/1EKTPOHHOH KOH-
LCHTPaUUH cnosi f2 B TOAbl MaKCHMyMa COJIHEYHOH 1efTeJIbHOCTH; 2) IOSEJeHHe
cnopajauyeckoro ciaost E¢ H 3) paccesHue paJHOBONH Ha HEOJHOPOJAHOCTSIX HOHO-
cepbl. Kaxkablii M3 yKa3aHHBIX BHAOB paclpoCTpaHeilsi HMEeT CBOH XaDaKTepHBIEe
0CO0EHHOCTH.

Ha puc. 51 nsoGpaxena cxema Bcex Tpex cClydyaeB HOHOChEpPHOro pacmpcitpa-
HeHHS METPOBHIX BOJIH.
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Puc. 51. Cxema nonocoepiioro pacnpocrpatenns YKB.

[Tyrem oTpaxenns or Honochepe Ha BbicoTe ciost Fp pacmpocTpansiores KB,
Ias Bomn kopoue 10 M cioit Fp ABnsercs GoJblueil yacThio mnpo3paunbiM. Oxraxo
B TOIBl MaKCHMyMa COJIHEUHOH [eATeJbHOCTH 3JEKTPOHHASA MJAOTHOCTb Cics Fp [1o-
CTHTaeT B JHEBHOE BpeMs 3MMOM TaKuX BBICOKHX 3HAYCHHII, YTO YaCTO OKa3biEzelcs
BO3MO:KIIOH PajAHOCBA3b 11a BOMHAX AJAHHOH 10—6 M.

3ona MonyaHHs cOCTaBJscT mpu 3ToM He Mence 2000 kM. ITpeseasroe paceTos-
HHE, KOTOPue MOIKET OLIThb MePeKPHITO MyTeM OJHOrO OTPaKeHHSI OT HoHoC(hepw, IC-
criraer 3500—4000 kM. Kpome Toro, BO3MOMKHO pacnpocTpaneHue nyreM ABVX Nne-
C/1eJI0BATENLHBIX OTpayKeHHil OT ¢J0f Fp H OT NMOBEPXIOCTH 3eM.IW, HTO YABarEaeT
BO3MOKHbIE PAcCCrofHHs JaJbHOCTH mepeaud. Taxuum o6pasoM, mpH oTpaske: o1

ciosi Fl METPOBEHIE BOJHBI MOTYT PAcHpOCTPAHATLCS HA DACCTOSMHC OT fepeiatsika
npumepHo 2000—10 000 xar.

3—43 =9



MakcamyMbl cosiHeuoil gesiteJbnocrn nabmoganucs B 1937—-1938, 1947 1918
1957—1959, 1967 --1969, 1978--1980 rr.

3umofi 1937 u 1938 rr. pagumosodbuteau Jlennurpaia, paboraBiiye B AHATIA30-
ue Bosu 10 M, M0AJepKHBANM PaHMOCBAA3b € paguooOHTensMu 3anagnoii CuGHpH,
Anraun, ®panunu, Erunra, Ascrpamun, CIUA u psna apyrux ctpau. Pagiocssish B
YTOM JlHAa[la30HE OKA3biBaJacCh BO3MOMKHOH C OWIsIOPS 110 ampedah B JHEBHbIC UaChl C
1011 o 18—I19 u. Ilpx 3TOM yTPOM CBSI3L HAJAMHBAIACL C BOCTOUHBIMH KOPpEC-
IfOHJEHTAMH, 4 BEYCPOM -— C 3aNaJHbIMH.

B sumnne mecsimbt 1947--1949 rr. Had0RAN0OCL  MHOTO C1VUaeB  PATHOCBSI3H
pagnomoGuteneit Auraun 1 CHIA, paGorasiiux na Bodnax AIHiod ohojc 6 v. Awve-
PHKAHCKHE CTalillud, pabOTaBIUKe HA BOJHE 7 M, OblTH €XCANeBIO CABILITG B Vit Tk
4 TEJIEBH3HOI DI HePeAaut M3 AUNIHM npdanMaiich e ore Apuis

B sumiine ani 1957—1959 rr. na Bosinax Jauilofl 7—8 M yJIaBa/ioCh VCraliOBHIL
0ONbILIOE KUJAHYCCIBO HEOKHMAAHINK HanblUHX CpaAseh '

Ha puc. 52 nokasano, KaKk M3MeuHanCh MAKCHMAbHLIE UACTOIL, KOTOPHIC MOI:
0Tpaxarbcsi 01 caosl s B TeweHue cviok B dekabpe 1956 r. Ha wpusBuix  vEasaisl
pacCTosiHHSA, lHa KOTOpbIe MOXKHO BeCTH mepe-
Jdaty. DTH hPHBbIE NMOCTPOEHL JJIs1 JHHHH pa-

A1/ T /M
"’% v { !//- 000 kM | 1HOCBASH, Yy KOTOpBIX CpenHAsd 4YacTb MYTH
20005m ) /Q 700 xm JeKNT Ha wpoTax 45—35° ¢.w. M3 KpuBHIX
J0F 1500 1 / N BHJ(O, YTO NPILCM PAZHOBOJH 4acTOTO BBIILIE
\\\ 30 MT'{ Ha 3THX HampaBJeHHSIX MOI OCYyLIECT-
20 ~N BaATLCSA ¢ 8 10 16 u, mpuyeM NPOTSKEHHOCTh
// /1000 xm \\ JIHIMH CBSI3K MOIJIa npesbimath 2000 kM.
75 / / / \\ | —
/
10 17— X
g //FJ ! \\;
g ; o i Puc. 52. MakcumanabHble 4acTOTHI A7
4 | | ‘ pagHoTpacc npoTaKeHHocTbio  1000—
g 4 4 7 6 20 v 4000 KM B rOJ MaKCHMyMa CO.IHEYHOIi
Mecmroe Gpems § maoyxe ompaKcrun, ¥ JesaATeTHbHOCTH.

Ha panuoauiusx, MPOXOISUIHX CeBepHEe, BPEV  3O3MOEHOIT padori: Ha YKDB
COKPAIATCSl H DAJAHOCBSA3b CTAHOBHTCS BO3MOKEON . » wiiAbIH deHb IOTU OTMed:-
JI0Ch, HANPHMEpP, MOCKOBCKHM paauomobrtetevt C. K. CullHKOBBIM, KOTOPbI 3 Fe-
KoTopbie miH Aekabps 1956 r. B 14-—15 4 H0O \OCKCRCKOMY BPEMEHH NMDHIAMAL jle-
penaud TejeBamenus u3 Jlomgona na soame yaciotoff 45 MTn u cule uaule 3BVKO-
BOC COMPCRONIIEiHe TeJesn3nonnnx neperatd u3 Jlongora n Ilaprxa BOJHE Ya-
croreit okoso 41 MTu. B stom e Mecsile, Ho B mpeanonviennbie yacw B Mockse
Obll BO3MOXKEH MPHEM CHIHAMOB PalHOMOGHTLICH, pafoTa omyrs B aHamasone 38--

40 MTu, 13 Tomcka, HosocnGupera, Banuayna, Taumwenrn, Cavapx

3umoii 1968 r panmomoOnTeant MYypMaHCKa VCTARNBIHIRE PAAHOC
aiomoburesav Skyreka, Kuura. Hpxyreke,  Jlywaube n zaxe
Taxue cBepxXAajbluHe CBS3H OCYLLECTBISTHCL OJarcaars o rparKeniio DaTyonu. i
ciiost Fo.

K coxancuiuiw, BO BPeMsl NOCHEHHEro OUEHb MIILiiliglOT MAN{T WMVh

ol gedredniocri 197830 rr. paguosindutenn nepeultii ma pa B 1514301080
Gonee BLICOKHX YacioT — 144 MT u poie Pagyononubi 3THM 50HOB lie OT-
paxkatoress or cros Fo, w mosToMy e Oblio cooCiueiiil oJ yCieHOBJCHIM Pafiio
MOOHTEALCKHX cpsizeit na paccrosiiug dotee 2500 wv. B Oamkafiie  roinl uHeT
naten na CoJHIE HAYHET YMeHLILATLOS M 3JCKTDOHHAS MJAOTHOCTL cios Fo e Oy-
TeT Takoil CoJbLIOH. YMeHbUIMTCA i BO3MOKIOCTL TaMbHHX CBf3ed 10 TOARRIHA
HOBOrO MaKCHMYMA COJIHEUHOH JesiTe/1bHOCTH

OB

OTPAXEHUE OT CIIOPAJHYECKOI'O CJIOA E.

IosBasomuiica B HoHochepe CHOpaAHUYEcKHii CIOH Ec HMERT BpeMeHaMH 3.18K-
TPOHHYIO NJOTHOCTb, AOCTAaTOYHYIO AJIsi OTpaiKelMs BOJH MeTpoBOro amamasona. C
yBEJHYEHHEM YHCJIa H MOIIHOCTH TEJeBH3HOHHBIX CTaHIHHA NpHeM TeJenepefay Ha
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GOJBIIHX PaCCTOSAHHSX NPH OTPaxKEHHH DPagHOBOJH OT cj1oi Ec C€Tal HEPeAKHM $B-
AeHHeM. PajHomo6GHTeIbCKHe CBS3H B AHanasoHe MB Takxke uacto ocyluecTsasiorcst
3THM TIyTeM.

CnopasHyecKkfi cJioil MOABJSETCH iHeperyIApHO, NO3TOMY H 3TOT BHJ CBepXAailb-
Hero pacmpoctpanennss YKB ile Moxer OuwiTh peryaspubiM. HacToTa cayyaeB cBepx-
JaJIbHero paclpoCTPaHeHHs 3aBHCHT OT HacCTOThl TIOSIBJEHHH cJ10l Ec, KOTOpHIH Ha-
6ai0naeTca yalle BCEro JeroM B JAHEBHOe BpeMs H OueHb peJKo 3WMOH (cM. pHc. 18).
OT roga X roly yacrora ciydyaeB cBepXjajbHeH DaJMOCBSI3H MeHSeTCs, HO Hepery-
nspuo. IlpaMoil cBA3an Mexay 11-JeTHHM UHKJIOM COJHEYHOH AaKTHBHOCTH H TaKHM
BH/IOM PaCIpOCTPaHEHHS YCTaHOBHTb He yjanoch. Yaiie Bcero takoe pacnpocTpaue-
HHe Hal.10jaeTcs B 6osiee I0XKHbIX IIHPOTAX.

Bricora, na xoropoii obpasyercs caoit Ec (100—120 kM), ompenmeister MakcH-
maJjbHoe paccrosinke nepepayd B 2000—2500 xm. IlaormocTh HOHM3aUHH cJOs ompe-
JieJsisieT MaKCHMaJbHbie pa0OYHe HYACTOTHI Il NMPOTSLKCHIOCTD  30HB MoJdaHHus. 30Ha
MOJYaHHS JJI1 METPOBBIX BOJH cocraBaser ne Meuce 1000 kM. UeM Kopoue BoJiHa,
Tem GoJiblie MPOTSKEHHOCTh 30HBI Moa4aHus. CiegoBaTesnbHO, npHem MB Bo3Mmoxen
Ha paccrosiHHH npuMepho 1000—2500 xw.

Ha umporax MockBb—KHeBa CpaBHHTCIBHO YacTO BO3MOXKEH CBepXAajbHHI
npueM Ha yacrorax Ao 70—75 MIn, a sa wmuporax Auma-Arn—Amxabaga — Ha
yacrorax go 90—95 MTI'u. Uem kxopoue BosHa, TeM pexe Bo3MoxKeH npheM. [Ipxem
BO3MOMKEH B TO BPeMsi, KOTrja CrOpajH4ecKuil CI0H HAXOAHTCA B CpejlHeH YacTH MYTH
MeXJy NepelaTYHKOM H NpHeMHHKoM. CHopafHyecKHH cJoH mosBasfeTcs HaX HeGoJib-
IMOH TEePPHTOPHeH, NMO3TOMY OObIYHO OJHOBPEMEHHO BO3MOXEH NpPHEM TOJBKO OXHOK
craHUHH. Biaronaps ABHMEHHIO CJIOS Yepe3 HEKOTOpOe BpeMsi OKa3bIBAE€TCS BO3MOK-
HLIM TIpHEM ADYToff CTaHLHH HJH NepBod CTAHUHH B HOBOM myHkTe. IIpomosxuTeldnb-
HOCTb NpHeMa ObIBaeT Da3jiHYyHOH: OT HECKOJNbKHX MHHYT /0 HECKOJbKHX YacoB.

He ynaercs ykasath TOYHO BpeMmsi mosiBieHHs ciaosi Ec M npeackasath BpeMmst
NOSBJAEHHS NpHEMa H €ro NPOAO/KHTEJNbHOCTb. XapakTepHOH OCOGEHHOCTBIO MPH OT-
D2KEHHH OT CHopajnyeckoro chaosi Ec sBAseTcs e€ro noJynpospaysoctb. He Besa
2HEDPIUS BOJHBI, Najaiollelf Ha CAOH, OTpaxKaercs OT HEro; 4acTb 3HEPTHH MPOXOAHT
CKBO3b CJIOH M TepsieTcs AJSl NpHeMa, H TOJbKO HebGosbluas yacth (Huorpa 0,1) or-
paxaercst. Ilpn 3TOM uyem BBl yacTOTa, TeM MeHblIas YacTb IHEPIHH OTPaXKaercs.
IloaTroMy nauboJiee 4yacTo BO3MOXKEH NPHEM Iepe]auy MOIUHBIX CTAHUHH (MOLLHOCTBIO
He MeHee 3—5 KBrT).

B serHne MecaAubl Ha rpaHuue NMPAMOM BHAMMOCTH MOCKOBCKOro TejeueHTpa Ha-
G6monaercs NpHEM  TeJAeBH3HOHHBIX mepexad  u3 [lparn  (paccrosune — OKoJO
1800 kM). HanpsikeHHOCTb NOJS NpPa)KCKOM CTAHIMH OKAa3biBaeTCs BpPEMeHaMH Ha-
CTOJILKO 3HAYHTEJbHOH, 4TO MNepejaiyH MOCKOBCKOM CTaHUMH COBEPUIEHHO BBITECHS-
10Tcsl. BpeMmenamu ynajeHHas CTaHHMS CO3JaeT TOJbKO CHJbHBIE NOMEXH, NPOSIBJIS-
IOLIHeCs B BHJE «Myapa» Ha 3KpaHe M Tpecka B I'POMKorosopuresne. B mpepenax
MockBEI, KaK H B HENOCPeJCTBEHHOH OJH30CTH OT APYTHX MOIHBIX TEJEUEHTPOB, TAe
HaNpsSIKEHHOCTb MONS, Cco3/laBaeMasi MECTHbIM INepelaTMHKOM, BeJNHKa, CBepXjaJjbHe-
re npuema He nab/mojaerca. IlpueM mepenau u3 MockBbl Ha0/0JaeTcst B Pa3JHYHBIX
crpanax 3anaguoit Eeponel. Ha Vkpaune Boamoxen npuem u3 Uranuu, [lauux,
[ipeiinapun. B IlpuGanTuke BpemMeHaMH cMOTpsAT mepepaud u3 [lapuxka u Jlonpoua.
Ha puc. 53 moxasanbl ¢otorpadHu TeJeBH3HOHHBIX H300pakKeHHil, NPHHATHX HA
VKpaunue.

Y Hac ¥ 3a rpaHHUEd MHOTHE DajHOMIOGHTENM COBEPLIEHCTBYIOT CBOIO anmapa-
TYPY AJsl CBEepXJaJibHero nmpreMa TeJeBHAeHHs. sl 3TOro MOBBILAIOT YYBCTBHTE/H-
HOCTb TPHEMHHKAa H NPHMEHSIOT HampaB/eHHbIE AHTEHHb. XOpOUIMe pe3yJbTaThl IO-
JIy4aloTCsl MPH HCMOML30BAHHH ABYXBADYCHOH NSATHIJIEMEHTHOH aHTEHHBI, HMeloLIeH
Koa(pduunent ycuienna 10—12 (puc. 54). B Tom cayyae, xorga mpeaycMorpexa
BO3MOXKHOCTb TIOBOPOTA AHTEHHBI, YJaeTcs CJACAHTbL 32 JABHMKEHHEM CIIOpP2JAHYECKOTrO
CICS M IO Mepe ero nepeMelleHHs NPHHUMATb MepejaydH HEeCKOJbKHX cTraHuHi. Ha-
TpHMEp, eCJH CHOpajMdyecKH# cIoi nossuics rae-ro B paiioHe Kapmar nag Pywbi-
HHEH, TO Ha YKpaHHe BO3MOXKeH npueM nepeiad u3 Puma. Ecam caoit E. Haumer
IepPEMEIaTbCs K ceBepy, TO TOT Ke HabJ/0jfaTeslb MOMKET YBHAETb I0CJEL0BAaTE]bHO
nepenaud u3 Bennt u Ilparn. Ecam cnoit Ec mpPOABMHETCSI HA ceBepo-3anaj, HadJio-
Jdateab YBHAMT mepenaunm nu3 Ilselinapun u 3anagnoit Tepmanun. Ha xapre ua
puc. 55 mokasano nepemenlense ciosi Ec, IPH KOTOPOM OKa3aJjicsi BO3MOXKHBIM NpHEM
PA3JIMYHBIX CTaHIMH Ha YKpaHHe.
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Puc. 53. ®ortorpaduu TeJeBH3HOHHBLIX H300paKeHHil, MPUHATHIX Ha

Yxpauue u3 UlBefinapun (a) u us Hranuu (6).

OTpaxkeHHe pagHOBOJH OT ca0osi Ec CO34aeT BO3MOXKHOCTb ISl YCTaHOBJICHHS
cBepxpatbiux cBsaseil Ha YKB. B sToM cayyae IpUMeEHSIOTCS HalpaBJeHHble TIPHEM-
Hble H NepefaioliHe aHTEHHbl, YTO MO3BOJAET HaJaAHTb CBS3b NPH MOUIHOCTH mnepe-
AaTYHKA B HECKOJbKO AECATKOB BaTT.

Paguoaio6urensM u3 Iopbkoro, paGoTalioliuM B 7-METPOBOM JHala3oHe, yAaBa-
JIocb B JieTHHE MeCsiilbl yCTaHaBJIHBAaTb CBA3b C paaHo.o0HTensmu Pocrosa-na-Io-
Hy, Ceepanoscka, Bapuayna. Pannomo6utenn Pocrosa-na-Iony B 3TO XKe BpeMs

TEJNCBUAEHHA.

Puc. 54. AuteHHa Ans AajbHEro npHema
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YyCTaHaBIMBaMM PajanocBs3b ¢ Yoii, [Tlepmbio, KupoBom. PagHocBssb B 3T10M AHana-
30He Ha TakKHe PacCTOSHHA BO3MOXKHA TOJbKO 6/1arojaps OTPaxKEHHIO PAJHOBOJH OT
cinosi Ec. XapakrepHo, 4To TeM Xe pajaHosoGuresisiMm u3 [OpbKoro He YyjAaBanocsk
yCTaHOBHTb CBSI3b Ha MeHbline paccTostHHsa (¢ r. MBanoso, Baaaumup, Kupos).

E’/g JEHUHTPAL,

= MOCKBA
PUrA *

Macwmal
0 200 400 5(10 800 rm

Puc. 55. Ilepemeltenne cnopaauyeckoro cios Ee.

Jletom B KupoBoGaje NpHHHMAIOTCS TeJeBH3HOHHbIEe mnepefaun H3 TalllkeHTa, B
Bopxyre — u3 Mocksbl, B JlennHrpage — u3 JlougoHa, a B KucaoBoicke — H3
Cayn0BcKoit ApaBHH.

Pannomo6urenn, paboraiomne B YKB nuanasone na yacrore 144 MTu, orme-
YaJ¥ HayaJo NPOXOXKAEHHSA PaAHOBOJH NyTeM OTpaxkeHHs oT cjaos E. B 1975 &
1976 rr. ¢ 12 mas, 1 aaujI0Ch 3TO npoxoxieHHe 102—103 nus, 4ro Xopouo coBna-
JaeT co BpeMeHeM HaHGoJee YaCTOro MosiBjeHHs cnos Ec, oTrMeyaeMoro HoHocgep-
HbiMH cTaHuHsAMHE (cM. puc. 18). HMurencusuwmii ciaoit Ec orMeuaJcs, Hanpumep, 20
# 21 nions 1976 r. B atu nHH papHomoGuTenu esponefickoil yactu CCCP pa6otanu
CHayaJa ¢ pajAHOMIOGHTEJNSIMH IOr0-BOCTOYHBIX cTpaH, nmotom Bosarapun u Hranum, a
K Beuepy co craHuuamu Benrpun uw IIP. 310 yKkasbiBaeT Ha mepeMelieHHe CJIOS
E. B cesepo-samazHoM HampaBaeHuH. 24 u 25 wmionst 1976 r. B r. JlioGepuni nog
MocxBoil Ha6monasncs NMpHeM AaJbHHX TeNEBH3HOHHBIX Nepefay, H B 3TO Ke BpeMs
MHOTHE DaAHOIOGHTeNN OCYLIeCTBJASNH JajibHHE CBfA3H CO CTaHUUAMH DBousarapus,
Benrpuu, Ascrpun, UexocaoBakHu.

B 1978 r. mionb M HIOJb NPHHECAH MHOTO HHTEPECHBIX HaJbHHX PajHOCBs3ed ¢
HCIO1b30BaHHeM oTpaxeHHH or cnos Ec. Tak, 2 nmioiis uapn roro-Bocrounoit Esponoi
006pa3oBasics MHTEHCHBHBIH cioft Ec, AaBIIMH BO3MOMXKHOCTb pajHotioGHrensiv Cesa-
CTOMNO/1 YCTAHOBHTL PAafHOCBA3H C MpefesbHBIM paccTosiineM B 2400 kM. B ator xe
Aeub H3 bosrapuu Oblian ycraHoB/eHbl paanocss3u ¢ Ppanuueit, Uraaneli, Benbrued,
a u3 Pyvbinun — c Beavrueit, ®paunueit, lseiinapuei.

Bce pammo/moGHTe M OTMeYaloT, 4TO uaule HAGJIOMaeTcsl AajdbHHH TpAeM Teje-
Bujenns, ocobenno no 1-My kanaay gacror 56,25 MTIu, satem YKB UM gpeumianus
Ha yactoTe 100 MTu, ropa3go pexe NMpoxoxkjaeHHe pajHOBOJMH yacroroil 144 MIu.
Pacnpocrpanenns paauososin uactoroit 430 MI'i nytem orpaxenus ot cios Ec He
Ha6.1101aJ10Ch.

BoamoxknocTH cBepxaasbHeil cBsiau Ha YKB nyreM oTpaxkenus BOJIH OT CJO%
E; nanexko He maydenpl. OfHAKO yCTAHOBJEHO, YTO NMOMEXH, CO31aBaeMble YIa/eHHb-
MH TEJEBH3HOHHLIMH CTAaHIHAMH MECTHOMY NDHEMY TeJeBHJEHHS, BeCbMa CyUleCTBeH-



Hbi, ¥ HeJb3sl HEe YUMTHIBATh BO3MOMHOCTH CBEpPXJAaJjbHero IpHeMa MpH pa3MelleHHH
¥ BHGope paGoYHX BOJMH HOBBIX cTaHUMi. PelWlHTh 3TOT BOTPOC TOMOIJIH Habmone-
HHS pagHoMoGHTenel.

PACCEAHHE HA HEOQHOPOJAHOCTAX MOHOCPEPHBIX CJIOEB

PaccMoTpeHnble siBJeHHsT — OTpaxeHHe ot cnoeB F; m E. — mne Moryr obec-
neuHTh perysisipHoil pangnocBsisk Ha YKB. 3arpyxennocts ananaszona KB nacros-
TeAbHO TpeGyeT H3bICKAHHA BO3MOXHOCTH DaGoTHl B HOBBIX [HaNa3oHax.

Hauunas ¢ 1950 r., CTaju NPOBOAHTb TEODETHUYECKHE H 3IKCIEDPHMEHTajbHbie
HCCNIEIOBaHUS BO3MOXKHOCTH peryJsipHoii pa6otrel YKB panHOJHHHI Ha pacCTOSHHH
ceumie 1000 kM. OcHOBaHHeM MJs 3TOro INOCJAYXHJo Gojee HeTanbHOE H3YYeHHe
CTPOEHHS HOHH3HDOBAHHBHIX CJIOEB aTMOCOepHl, YCTaHOBHBIIEE HX HEOLHODOAHOE
crpoenne. HeoqnopomHocTH MOXHO cebe NpeICTaBHTh B BHAE 00/1aKOB, B KOTODHIX
3JIEKTPOHHASL NJOTHOCTL OTJHYAeTCs OT 3JEKTPOHHOH IUIOTHOCTH OKpYXKalollledl cpe-
anl. CreoBarenbHO, H JAHAJIEKTPHYECKas MPOHHLAEMOCTh 06JaKa OT/IHYaeTcs OT JIH-
3/IEKTPHUECKOH IPOHHI@aeMOCTH OKpY2Kalollled Cpejbl.

PasMep HEOAHOPOAHOCTEll OLeHeH HccaexoBarensmMH B 100—200 M, T. e. nas
YKB pasMep HEOfHOPOAHOCTEl MHOro Gosbule AJHHB BOJIHH. Hanuuwe neoanopon-
HocTell NPHBOAHT K TOMY, yTo Habuloaaercs paccestHHe paavoBoid. Eme B 30-x
rogax 310 sABJeHHe Obno obHapyxeno B Auanazose KB. [Ipm pabore MouHoro
KOPOTKOBOJIHOBOTO IlepefaTuHKa cjalbble CHrHaJbl HalMOfaMHCh B Mpefesax 30HH
MOMYaHHA. Bbio ycTaHOBAEHO, UTO 3TH CHPHAJB HCXOJHJAH H3 06JacTH HoHocdepH,
OT KOTOpOIl OTPaXKa/JHCh DaJHOBOJHHL SIBJeHHe 310 GBIO Ha3BaHO 0OPATHLIM pac-
cesHuem. JlanpHeliuiHe HaG/IOfeHHS IMOKa3ajH, YTO pacCesiHHble CHIHAJB, XOTH H
oueHp caabele, MOryT HaGJIOAaThcsl BO BpPEMsl 3aMHDaHHA OCHOBHOTO CHrHana 3a
npejesaMH 30HH MosuaHHs. Takoe paccessHHe HA3BaHO NPAMbIM PACCEAHUEM.

PaccessHHe Ha HEOJHOPOLHOCTSX HOHOCGEpH NPOHCXOAHT aHaJOMHYHO pacces-
HHIO Ha HeoaHopojHocTssx Tponocdepsl. [Tajaiomiass Ha HOHH3HPOBAHHBIA CNOH BOJ-
Ha pacceHBaerTcsi oTpaaiolileff 06JaCTbl0, KOTOPas CJYKHT HCTOYHHKOM 3TOrO BTO-
PHYHOTO paccessHHs.

B Teuenwe psiga JeT H3YyuyaJHChb HEONHODOAHOCTH HOHOC(EpH, HX pa3Mephl,
TOPH30HTaJIbHOE [BHXKEHHe H CjeJaHbl ObJIH TNOMBITKH YCTAHOBHTb TPHYMHBl MOSB-
JIEHHS H 3aKOHOMEPHOCTH, CBONCTBEHHble 3THM HeoaHOpomHocTAM. OnHAKO ~TOMBKO C
1950 r. HayaJHCh TNONBITKH NpPHMEHEHHsl pacCesiHMst AJs AajbHcli cBsA3H Ha YKB.

B 1951 r. 8 CIIIA 6niiH mocTaBJjieHbl ONBITH N0 CHCTEMaTHYeCKOMY HabJjionxe-
HHIO 32 TIPHEMOM CHrHasoB ¢ yactoroff 50 MIm na paccrosmun 1250 XM oT nepe-
Jatynka. [IpuMeHstiuch OCTpOHampaBJieHHBle (pOMOHYecKHe) nepejalollas H IPHEM-
Hasi aHTEHHBl H IepeaaTyHk MoliHocTbio 20 KBT. OnbiThl 3TH AanH o6HajneXKHBaIO-
l[He pesy/abTaThi: B TEYeHHEe MPHMEPHO IOJYroja, KOria BeJHCh HaOJIONeHHs, He
GBIJIO HH OAHOTO CJayyasl HapylleHHs CcBsi3H. [IpaBaa, cHrHan Obl1 oyeHb cJalbIM,
OJHAKO JOCTAaTOYHBIM JJIsI YBEPEHHOro MpHeMa. YpPOBeHb CHIHaJla MeHAJCH B Teye-
HHe cyToK. KoHeuHo, 3THX HalmojeHHH 1ajJeKko He JOCTaTOYHO, YTOGHl CKas3aThb,
Gymer JM Taxkoi crnoco6 CBS3H HaleXHBIM Ha APYrHX TpaccaX, NpH JAPYTHX pac-
CTOSIHHSIX, KaK Jyulie BCero BbIGpath pabGouHe YaCTOThl H KaKoBa HOJIKHA OBITh
MOILIHOCTb nepenaTyHka.

ITH nepBble ONbITH NMOGYAHJH YYEHBIX BCErO MHpa 3aHATbCS TEODETHYECKHM H
IKCTIEPUMENTANBHBIM HCC/IE0OBAHHEM pacCesiHHst pajHOBOJH B HOHocdepe. B mo-
creaylomHKe roabl ObJIO INpPeiJOXKEHO HEeCKOJNbKO TeOpHH, RaiomHx QopMyas aus
pacuera HampsiIXKEHHOCTH TOJsl pacCessHHOro curHada. OaHako He OLIJIO BO3MOXK-
HOCTH TPOBEPHTb HX CHpPaBeA/HMBOCTb.

Toibko B KoHue 1955 r. GblaH onmyGJaHKOBaHbLI pe3y/bTaThl 4-JeTHHX Habmone-
HA{l CBCPXAAibHEro PEryJASPHOTO NpHEMa METPOBHIX BOJH, mpoBoauBumxcs B CIIA
u Kanage. B mnpoBeseHHH HaGulofeHHil NPHHHUMAJH Yy4yacTHe P HayyHO-HCC/IEL0-
BaTeJbCKHX yupexpeHuid H pagHotioburen. HabmoneHns NpPOBOJIHJHCL Ha CeMHM
pasiHYHLIX TpaccaxX TNpoTskeHHOCTbIo 1200—2300 kM. Tpu mcciemyeMble Tpacchl
JeXanu B TpHmoasipHodt oGaactH. B sroit obmactu paaxocBszp KB ocobenHo mnox-
BepKEHa 4aCTbiM HapYIUIeHHsM,. H MOITOMY MH3BICKAHHE BO3MOKHOCTH APYTHX BHIOB
CBSI3H TnpeacraBiasier Gosbwoid uHTepec. OcranbHble Tpacchl JeXaad B CPEIHHX
WHPOTaX.
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[Mepepaun Beauch Ha dvacrortax 27, 50 # 107 MI'u. HcnonbzoBannch mnepeaat-
YHKH, CO3]alOliHe Ha BXOAe aHTeHHH MolHocTh okoio 30 kBr. na npuema n
nepejaud NPHMEHSIHCh OJIHHAKOBLIE OCTPOHANpPaBJeHHble POMOHYECKHE aHTEHHH C
K03 pHUHeHTOM ycuienust okoso 20 ab. JlHarpamMbl HampaBJeHHOCTH aHTeHH OHl-
MM PaCCYHTaHBl TaK, YTOObl MAaKCHMYM OCHOBHOrO .JemecTKa ObLL1 HanpasjeH B
cpenHiol0 TOuKy nytH Ha Bbicotre 100—120 kM. IIpHeMHHKH HME/H WIHPHHY MOJOCH
okoJao 2 kI

Ha6.onenus - TPOBOJAMINCh KPYIJIOCYTOYHO, NMPHYEM 3a BCe TOAbl HH Ha ONHOH
¥3 Tpacc HH pasy He Halb/aIOAanHCh HapyLIEHHS CBSI3H, XOTH ypPOBeHb NpDHHHMae-
MOro curiaja KosebaJicsi B HIHPOKHX INpefesax, OTJHYasAChb OT CPEIHEro 3HaYeHHS
Ha 20 ab. DBbuio oTMeyeHO, 4TO HaNpPSKEHHOCTh MO0/ MPHHHMAeMOro CHrHaJja
npeTeprieBaeT peryJspHble H3MEHCHHS.

YpoBeHb cHrHasa AOCTHTaJ MaKCHMAJbHOrO 3HAayeHHS B MOJAEHb, & MHHHMaJb-
Horo — B 19—21 u mo MectHOMY BpeMeHH B cpeiHeil Toyke., HanbGosbline 3Haye-
HHSI HANPSIXKEHHOCTH NoJs Habaiofa/uch B JHEBHOE BpeMs JeTOM. 3HMOH OHH OblJIH
HECKOJ/IbKO HHIKe M 3HAYHMTEeJBbHO HHXKe BEeCHOIl H OCeHbIO.

BpeMeHaMH TNpPHHHMaJHCh CHIHAJbl, OTPaXKeHHble OT cnopaguyeckoro cmaosi Ee
H OT CJeJ0B METeODHBIX TeJ. B 3THX cayyasx ypoBeHb CHrHaJa 3HAYHTEJNbHO TO-
BBIIIAJACS WJIH HabJI0JaliiCh OTAEJbHble KPaTKOBPeMEHHble BCIJIECKH. JTH BLICOKHE
YPOBHH CHTHaJa pacCMarpHBaJiHCh Kak cJyyafiHble sBJIEHHS H TNPH aHajaH3e He
YUHTbIBAJIHCD.

Panee ocraBa/ioch HESICHBIM, B Kakoii HMeHHO 06/acTH HOHOC(Epbl MPOUCXOH-
JIO paccestHHOe OTpajKeHHe paaHOBOJH. [IpoBejeHHBlE ONBITHI MOKa3ajH, 4YTO 3TO
paccestHHe MPOHCXOAHT aHeM Ha Boicore 75—80 KM, a Houbio Ha BbicoTe 85—90 KM,
T. €. HHXKe cJos E, HO HECKOJbKO Bhillle morsomaioniero cjiosi D. Boaee nospuxe
ONBITH MOKa3aJH, 4YTO paccesHHe MOXKET NPOHCXOAHTb M Ha OOJbLIMX BLICOTAX,
pocruramomux 150—200 kM. MccnenoBaHue BO3MOXKHOCTEH HCMOJNb30OBAHHA HJS CBSI-
3H DajHOBOJIH, pPaCCeSHHBIX Ha TaKHX BBICOTaX, MO3BOJHT pEIUHTb BONpPOC OCYlle-
CTBJIEHHSI JaJIbHHX CBfi3efl Ge3 MPOMEXKYTOUYHBIX PETPAHCIAUHOHHBIX CTaHIMH.

Kak n cnejoBaso OXKHAaTh Ha OCHOBAaHHH pa3paboTaHHHIX paHee TEOpHH, Ha-
NPsKEHHOCTb TOJIST BOJIHB, PacCesiHHOH B HOHoCdepe, 3aBHCHT OT paboueil 4acTOTHI,
yObiBass 06paTHO NPONOPUHOHAJbHO KBajaparty yactory. CJie0BaTeNbHO, NMPAKTHYECKH
NPUMEHHUMBI [JIs1 3TOTO THMa CBS3H uacToThl He Bbimie 100 MIu. OcoGeHHO UEHHBIM
CBOHCTBOM paccMaTpHBaeMOro BHjJa PacHpPOCTPAaHEHHS pajAHOBOJIH SBJSETCS YCTOH-
YHBOCTb K TEM BHAaM HapyLIEHHH, KOTOPBIM mojABepieHa cBa3b Ha KB.

Bo BpeMs BHe3amHBIX BCIIBILIEK MOTVIOLIEHHS, BBI3BAHHBIX YBEJNHUYEHHEM YJbTpa-
¢uonerosoil papmanun CoJHUA, KOraa BO3pacTaeT IUIOTHOCTh HOHHM3auuH ciaost D
M TPOHCXOAHMT 3aMHpaHMe cHrHaia Ha KB, HHTEHCHBHOCTH CHrHaza Ha YacCTOTax
spime 30—35 MI'n ycuausaerca. Ha wacrorax 25—27 MI'm ypoBeHb cHriala He-

CKO/IBKO CHMJKAeTCfl, Tak KaK Ha 3THX BOJHAX CKa3blBaeTcs YBeJHUEHHE IOrJolle-
HHsg B caoe D.

Bospacranne ypOBHsI HanpsiKGHHOCTH IOJSI PacCesiHHOIl BOJHBbI HaGJojgaercs
TaKxe BO BpeMs HOHOC(EPHO-MarHHTHBIX BO3MYILIEHHH, KOrja NPOHCXOAHT IOJHOE
HapylleHHe KOPOTKOBOJIHOBOH CBSI3H B HOSIPHBIX 0GJ1acTsX.

[Tposesenuble sKCIEpHMEHTAAbHBIE HCC/AEAOBAHHS NO3BOJHJHN BBICHATb PHAL 0CO-
GeHHOCTE! H NPEHMYLIECTB CBSI3H Ha METPOBLIX BOJIHAX 3a CYET pAaccesiHHss MX Ha
HEOJHOPOJHOCTSAX HMOHOC(EPHBIX CJOEB, a TaKiKe OMNpeJesHTb BO3MOMKHYIO 06JacTb
npUMeHeHHs1 H TpeOOBAaHHA K anmapaType NMpM NaHHOM BHIe CBSI3U. BbIsicHEHO, 4TO
HauJyyll¥e pes3yJsibTaThl MoJydaloTcst npH AgauHe Tpacc 1000—2300 kM. Ilpu MeHb-
UIHX PACCTOSIHMUAX HMHTEHCHBHOCTb CHTHajAa OBICTPO yMenbliaercs. Doabuine pac-
CTOsIHHSI He MOryT ObITb NEepeKpBITHl NYTeM OJXHOKPAaTHOTO OTPaXKeHHs OT HOHO-

ccpepbx, a NPH MHOTOKPATHLIX pAaCCesIHHbIX OTpAaxKeHHAX YpPOBE€Hb CHrHajJa 4Ype3Bbl-
N4aliHO CHH2KaeTcs.

HaunGonee menecooGpasubiM — OKa3blBaeTcsi NpHMEHEHHe JAHAaNa3oHa  UY4CTOT
30—60 MTu. Kak ykasbiBasioCh. HampsiXKEHHOCTb MOJsI PE3KO YObIBaeT C INOBBIIE-
HHeM paloueil yacTOTBl, YTO OOYCJIOBJMBAET BEPXHIO TIPAHHLY NPHMEHHMOrO IHa-

nasoHa. BoaHbl yacroroil HuxKe 30 MIL HCHHITHIBAIOT MOIVIOLIEHHE, H CBsA3b HAa HHX
NoJBepXKEeHa HapylleHusM, cBolictBeHHbIM KB.

PaccMarpuBaeMbiil BHA pacnpocTpaHeHHs PaJHOBOJH NPEABABSET IOBHILIEHHHE
TpeOoBaHHA K INpHMeHsieMoil amnapatype. IlepenaTuwk JOJI’KeH HMeTb 3HAYHTEJb-
Hylo MomHocTb. Hampumep, a/s oxHOKaHaabHOH TesnerpadHoil CBSI3H B aPKTHYECKHX

55



ycjaoBHSX Ha uactore 35 MIm Heo6xomuMa MOLIHOCTbH IepejaTyHKa He MeHee
5 kBr.

Bo Hu3bGexanue InpHeMa 3aNa3[bIBAlOLIHX CHTHAJNOB, INPHXOMSIIHX OT CJEROEs
METEOPHLIX Tesq HAH OT caosi Ec, NMOSABJASIONHXCA B CTOPOHE OT OCHOBHOM TPacCH,
HeoOX0AMMO TMPHUMEHEeHHe OCTPOHANpAaBJCHHBLIX aHTEHH H CYMXKeHHe MOJOCH npomyc-
KaHHs1 NpHeMHHKa. [IpakTHYECKH AHArpaMMa HaNMpaBJEHHOCTH AHTEHHBl MOXKET GbiTk.
He yxe 8°, a wHpHHa mosockl He mupe 2 kWL

JIlast ycTpaHeHHst BJAMSHHS 3aMHPAaHHH JKeJaTeJbHO NDHMEHEHHe HIBYX NpHEM=
HEIX aHTCHH, Da3HeCEHHBIX Ha DAacCTOsIHHe, NPHMEpHOo paBHoe 10A, B HanpaBieHHH,.
MepHeHAHKY/ISPHOM HaNpaBjeHHI0 PacnpoCTpaHeHHS.

OCHOBHBIMH TNPEHMYLIECTBAMH DPacCMaTPHBAEMOTO BHIa CBSI3H MOXKHO CUHTaTh.
clefyollte: OTCYTCTBHE HapylleHHH CBS3H BO BpPeMs HOHOC(GEPHEIX BO3MyLIeHHH,
yTe 06ecreuHBacT HANEKHYIO CBS3b B CJOXKHBIX YCJIOBHSAX apKTHYECKHX oOnacreii;
BOBMOXKHOCTb KPYIJIOCYTOUHOH pabOTH Ha OJHOM H Tolt »Ke uyacrore (mpH pabore:
ga KB paGoune 4acTOThl MEHSIIOTCS B 3aBHCHMOCTH OT BPEMEHH roia H CYTOK);
yMeHbllleHHe YPOBHS NOMeX. YpPOBeHb TIOMEX ONpejeJsercsi B OCHOBHOM KOCMHYe-
ckaMH mwyMaMd H wyMamn Couasuna. Ha apkrHyeckHx TpaccaXx YpoBeHb INYMOB:
NOBRHIIIAETCsl BO BpeMsi GYDaHOB 3a CYeT ABHIKEHHs CHera M KpPHCTA/IOB JbJa.

PaccmarpuBaeMblil B PaCHPOCTPaHEHHs pPAaJHOBOJNH MOXKeT 00ecneunTb pa-
AHOTeJerpadHyio CBA3b C HAAEXKHOCTHIO 99,5%. B apkTHueckHX o6sacTAX HaIeX-
HOCTb CBSI3H CHHKaeTcsl He Goaee ueM Ha 0,5%. K HemocraTkaM Takoro BHA@ CBSI3E
MOJKHO OTHECTH TOBBILIGHHbIE TpPeGOBaHHSI K HCNOJb3YEMOH amnmaparype H TDpuMe-
HHMOCTb €ro TOJ/IbKO IJs NepejauH y3Koif MOJIOCH 4acToT.

SlBJenne paccesiHMsi PaAHOBOJH Ha HEOJHODOAHOCTAX HOHOC(Epbl HAWIO YXKe
mpakTHUecKoe NpuMeHeHHe. HajeXHOCTb Taxkoro BHAA CBS3H B apKTHYECKHX YyCJO-
BHSIX OGYC/IOBH/Ja HCIOJb30BaHHE €ro HMEHHO B 3ToM paitone. IlepBast nmnns
cBepxjanbHeil cBasH Ha YKB coennnnaa noGepexbe CIIA uepes Dpenananpmio c
Hcnaupueit. Takum o6pa3oM, AJs NepeKpbiTHA paccTosinus ceeiwe 3000 kM morpe-
60Ba/aCh BCEro OfHa IPOMEXKYTOWHasl CTaHUHS. DTa JHHHSA pacCYHTaHA Ha mnepe-
Jauy ONHOro TenehOHHOro H BOCHMH TejerpadHbiX (GYKBOMEUATaMOUIHX) KaHANOB.
Vimelorcs cBejeHHsi 0 COOPYIKEHHH TaKHX JXKe JIHHHA B JPYTHX CTpaHax.

OTPAJKEHHE OT CJIIENOB METEOPOB

Fute B 1931 r. cOBEeTCKHM HH KeHepoM, mo6uteneM actpoHomur H. A. Visano-
BHM OBIIO 06GHApYKEHO, YTO MNPH INpOJeTe METEOPHOro Teja H3MEeHSeTCsl CJbIH~
MOCTb KOPOTKOBO/HOBHIX craHumi. C 1946 r. B Coserckom Corose HauaTel Habuio-
JeHHsT 332 METEOPaMH C TOMOLUBIO PajHOJOKALHOHHBLIX CTaHUHH, a ¢ 1952 r. HayaTo
H3yyeHHe BO3MOXKHOCTH pAaJHOCBA3H INyTeM PpAacCesiHHss METPOBBLIX DPaJAHOBOJH H@
MOHH3HDOBAHHBIX CJefaXx MereopoB. B 1955—1957 rr. Hauajau paboraTb CHCTEMBY
PaJHOCBA3H, HCIOMbL3YIOUHE OTpaXKeHHe PaAHOBOJH OT C/EJI0B METeopoB. JTOT XKe
€noco6 pacnpoCTpaHEHHsT PAaJAHOBONH HCHOJB3YeTCS pPafHOMOCHTENIMH Maf YCTa-
HoBJeHHs HajpHHX YKB paanocsseil.

MereopaMH Ha3bIBAalOT MeJKHe Tesa, BTOPraiollHecss B BePXHHMe CJIOH aTMO-
cdepsl H INOJHOCTHIO HCHapsioliHecs. BoJsee KpynHble TeJa, CO3jalOIIHEe MOIIHYI
BCHBILIKY NPH MPOHHKHOBEHHH B aTMocdepy, Ha3biBalOT GOJHIAMH, a HX HeCropes-
HiHe OCTATKH, JOCTHTalollHe MOBEPXHOCTH 3eMJH, NpPeACTaBAs0T COG0H MEeTeopHTHL

Meteopnl mpuHaasexar COJHEYHON CHCTEME H JBHXKYTCS M0 DasHOOGPasHHIM
S/MUIMNTHYCCKHM OpOHTaM cO CKopocTsiMH oT 11 mo 72 xm/c.

Pa3nuyaioT MeTeopHble NMOTOKH — COBOKYMHOCTb METEOPOB, ABHKYIIHXCS C OX+
HOMl CKODOCTbIO, MO ONpelesNeHHbIM OpGHTaM, H CNOpajHYeCcKHe, CayyaiHble MeTeo=
PHI, HE OTHOCSILIHECS K KaKoMYy-THO0 noTOKy. OpOHTHI MeTeOpHLIX NOTOKOB Iepece-
KaloTcsl ¢ op6uToll 3eMJH B ONpeJeseHHOE BpeMs, H B 3TO BpeMs YHCJIO Habmio-
LlaeMbiX METeopoB pe3Ko Bo3pacTaeT. ITOTOKH OLIBAlOT MOCTOSIHHO JEHCTBYIOLLME,
MOBTOPSIIOLIHECH €XKerOJHO, HJH IepHOJMYCCKHe, HabsiofaeMble He Kax[bli TIOA.
BpeMs nosiBjeHust OCHOBHBIX IOCTOSIHHLIX H TEPHOAHYECKHX IOTOKOB YKa3aHO B
Tada. 1. HasBanue MeTeopHOro MNOTOKa COOTBETCTBYET HaHMEHOBaHHIO CO3Be3jpHus, B
HaNpaBJEHHH KOTOPOro HosBisercst nmoTokK. HawGosbluee 49MCIO TNOTOKOB Ha6Jo-
paeTca € Masi 10 CeHTsA6pb. B TeueHHe CYTOK IUIOTHOCTb METEOPHBIX TOTOKOB He-
nocrosinda. Ha puc. 56 npuBeneH rpadHK CYTOYHOrO H3MEHEHHS yHcaa Habmopaes
MBIX METEOPOB, 3aPETHCTPHPOBAHHEIX PajHOJOKALHOHHBIMH HaG/IO4eHHSIMH B T. Xapbs
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Ta6anuna 1

IToTok JlaTa HavaJa M KOHLla MOTOKa

Iocrosnno OelicTsyroujue noToku

KBanpauruisl 1—4 sinBaps
BupruHias 14—23 mapra
JIupuaet 20—23 anpeas
AxBapHjbl 5—27 masn

JHeBHble ApHeTHbI 29 Mast — 18 nions
JHuesunle [Tepcenpnt 1—16 uioHs
Jnesurie Taypuast 24 yioHs — 6 mons
CesepHuie AKBapuabl 4 wioas — 3 aBrycra
I0:xnple AkBapuabt 4 wons — 13 aBrycra
Ilepcenant 5—14 aBrycra
I0:xxuble ApHeTHbt 10—21 okrsa6ps
OpHOKHAB 11—27 okrsi6psi
10xubie Taypuan 15 centsbps — 15 nexabps
Cesepuble Taypuast 11—23 oxTs6ps
Temennant 9—14 pexabps

ITepuoduueckue noroku

JpakoHnst 10 okrs6ps
JleoHu st 15—18 Hos16ps

xoBe B 1959 r., H3 KOTOPOro BHAHO, uTO HaHGO/bIIEE YHCJIO METeopoB HalJionaer<
-Csl NPUMEPHO B 6 4, a HaHMeHbluee B 18 4 1m0 MecTHOMY BpEMEHH.

Macca MeTeOpHBIX Te/M COCTABJSET JOJH IpaMMa, NpHYeM npeo6JajaioT Meds
KHe YaCTHLDL, MaCCOil TNPHMEPHO B JeCATHMHJJHOHHYK uacTh rpamma (10=7 r.).

Puc. 56. Yacrora nosiBieHus MeTeopoB M OT-
PaxeHui OT C/Je10B METEOpPOB B TeyeHHe Cy-
TOK.

Bpema nepedayu 3a 9ac
N
N
S

100
— — — — — 4HCI0 HabJaAaeMBIX METEOpPOB B JaH-
@Blf YaC; ——— — BpeMs B CeKYHIaX, B TeuyeHHe
KOTOpOro B JaHHbIH yac Oblia BO3MOXKHa pabGoTa 0 ! . L L
'DaATHOJIHHHH, 6 /4 78 2F 4

Takux Meaxux uYacTHIL 3a CYTKH B aTMocdepy 3eMJaH mNOnmajaeT A0 MU/JHADAA
(1012 mereopoB). ATOMBI HCHADSIOLIETOCS METEOPHOTO BelIeCTBA CTaJKHBAIOTCH €
MOJIeKYJIaMH aTMOC(EPHBLIX Ta30B, B De3yJbTaTe Yero «BLIGHBAIOTCS» 3JEKTPOHH H
B atMmocepe Ha Bbicore 90—110 KM NPCHCXOAHT MecTHAs HOHH3auHA. 3a Kaknof
YacTHUell BO3HMKAeT HOHH3HDOBAHHEIA Cjel, BHauajse Y3KHi, a 3areM ObICTPO pac-
wHpsownidcsa, auna ciena Mereopa cocrasaser 15—20 kM.  MerteopHblit caen
ObiCTPO paccachiBaeTcst H CyliecTByer He jpotee 10—20 c. IIpu mposere MeTeopHOre
Tefa B 007aCTH NeHCTBHS pPaJHOJOKATOPa Ha 3KPaHe HHAHKATOpa OTMeyaerca
XapaxkTepHoe 3xo0. HabmoneHHsi mokasanaH, uTO OTpaKeHHE MPOHCXOAHT Ha BHICOTE
70—120 kM Ha paccrosHuH 700—1000 KM OT CraHuuH. Buj OTpaKeHHHIX CHrHaJOB,
HabmopaeMbIX Ha ocuH/viorpade, nmoxkasan Ha pHC. 57. B MOMEHT mnosBJeHHS Me-
‘TEOPHOro Cjefla B 30He AEHCTBHA paJHOJOKATOPa Ha 3KpaHe ocuHLiIorpada mosB-
sisiercst peskuit Berieck. Ilo mepe Toro Ha HoHHOe o6Jako ciea Mereopa pacced-
Baercs, CHIHaJ yMeHbluaercs M 3aMmupaer. JJHTeJIbHOCTb OTpPaKEHHsI He IPEBOCXO-<
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auT 10 ¢, M oTpaxkenus, Ansllhecs Menee 1 ¢, Habuopaworcs B 100 pas uaute, ueM
OTpaXKeHHs, AJsllHecs okoJo 10 c.

Beino o6HapyxeHo, uTo GoJee HHTEHCHBHBIE H JJHTEJbHBIE OTPaXKeHUs TNOJy-
yaloTcsa Ha GoJsiee MJIHHHBLIX BOJHAX METPOBOTO AHANa3oHa, a Ha BOJHAX 4YacTOTOM
Boiie 100 MTI'n orpaxenus Habmoparotcs kpaiiie peaxo.

Panuonokaunonnbie HaGai0J€HHsT METEOPOB HATOMKHYJH Ha MBICAb O BO3MOXK-
HOCTH HCNOJIb30BaHHsE OTPaXKeHHsl PaJHOBOJNH OT CJEJA0B METEOPHBIX TeJ AJS paaHo-
CBSI3H.

[lepBriMu M 3jech OKasanmuch paaHomoburean. Eme B 1950—1951 rr. pasauo-
mobutensmM Kanaapl u CIIA ynanoch OCYUIECTBHTb KPAaTKOBPEMEHHLIE PaiHOCBA3H
paccMaTpHBaeMOro THHa TpH pa-
6ore Ha BoJHAaxX JJHHOM 10—
20 m Ha paccrosuid 1500 —
2000 xm. IIpn 3TOM HcCHosab3oBa-
JHCb TIePeJaTYHKH MOIIHOCTbIO A0
500 Br.

Puc. 57. OcuuniorpaMma CHrHd-
JIOB, OTPAaKEHHBIX OT CJELOB Me-
TEOPOB.

Amnaumyfa cugHana

B 1955 r. Obla Hauata paboTa 1O OCYIIECTBJIEHHIO 3KCIEPHMEHTA/bHLIX JHHHA
PajHOCBSA3H, HCTOJMb3YIOUHX KPaTKOBPEMEHHble OTpaKeHHs pAajHOBOJH OT CJeLoB
MeTeopoB. B pesysnbTaTe ObNH CO3JaHb MO KpaiiHed Mepe nBe 3KCNEepHMEHTaJjIbHble
JHHHH DAJHOCBSI3H: ABYCTODOHHSIA  TejerpadHast JHHHS CBA3H AAHHOH 1050 kM
mexay OrraBoit u [lopr-AprypoM B KaHale H OZHOCTOPOHHAS TeserpadHas H
TeseoHHass JuHuA JanHoH 1312 kv B Kaaudopuuu. McneTanne 3THX JHMHHA nO-
Kasano, uToO OHHM MOryr obecnmeynTb CBSiI3b C  GOJbIIOH CTENEeHbI0 HaAeKHOCTH.
Bnaronpaps ToMy, uTO MeTeOpHble CJeAbl CYLIECTBYIOT B HOHOC(EpE TOJbKO KOpOT-
KHe TNIPOMEXYTKH BpeMeHH, PaJHOCBfA3b 3a CYeT OTPaKEeHHsl OT CJeA0B MeTeopoB
MOXET OCYLIeCTBJATLCS TOJBKO C INepepbiBaMH. B Hacrosiee BpeMst paspaboTaHa

zoo%

Puc. 58. CxeMa paiHOJNHMHHH, JICTOJMB3YIOUleH OTpa’keHHs OT cJe-
JIOB MeTEeopOB.
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annapartypa, paboramoomas TakiM o6pas3oM, 4TO nepenaya HHGOPMAIHH MPOHCXOLHT
TOJBKO 'BO BpeMsi NPHCYTCTBHS JOCTAaTOYHO HHTEHCHBHEIX MeETEeOpHBIX cJaefoB. Ta-
KYI0 NPEPHIBHYIO PabOTYy JIHHHH CBSI3H Ha3bIBAIOT MeTOOOM nepemexcaroujelics ces3u.

PaccmoTpHM, Kak ocCyllecTBisercsi paboTa JHHHH MeTOJ0M TepeMexxaloleics
cBa3n (puc. 58). Ha o6oHX KoHUAaX JHHHH NpHMeHseTcs OJHHAKOBas ammapatypa.
OHa BKJIIOYAaeT NepejaTYHK H IPHEMHHK, paboTaiolliHe Ha OOLLYI0 aHTEeHHY, ympaB-
Jsiollee  YCTPOMCTBO, BXOAHOH M BBIXOAHOH HAKOMHTEJNH. B KayecTBe aHTeHH IpH-
MEHSIOTCS TISITH3JIEMEHTHble aHTeHHBl THIAa BOJHOBOH KaHaJ,  H3JydaiollHe MO
TaKHM YIVIOM K TOPH30HTY, 4TOObI HX AHaNpaMMbl HaNpaBJEHHOCTH MNepeceKkanHCb Ha
BbicoTe 90—110 kM Haja 3eMHOH moBepxXHOCTbiO.  Ilpumenenne O6oJiee CJIOXKHBIX
3aHTeHH ¢ Y3KHMH JMarpaMMaMH HamnpaBJeHHOCTH He JaeT BLIHTPBIA, TaK Kak
aHTEHHBl B 3TOM cCJayyae oO6JyyaloT MeHbIIYI0 yYacTb HeGecHoi cdepel H MeHblee
KOJIHYECTBO CJIEJI0B METeOpOB IMONajaeT B 30Hy JeHCTBHA aHTeHH H, CJeAoBaTellb-
HO, MOXeT OBITb HCIOJb30BaHO. Ha paaHOJHHHAX, HCIOJbL3YIOUIHX OTPaXKeHHs pa-
JIHOBOJIH OT CJIEOB METEOPOB, MOXKHO MNPHMEHSTb BOJHBE yacTtoToii 30—80 MIw.

B onxcanHo#l cucreMe o6a nepefaTYHKa HeNpEpLIBHO H3JIYy4alOT HEMOJYJHDO-
BaHHble Kose6aHHs INOCTOAHHOM wactoThl okoso 40 MIu. Ilpn 3ToM nepemartyuk
NepBOli CTaHIHH H NpPHEMHHK BTOpPOH pafoTaloT Ha OjAHOH# yacToTe, a NPHEMHHK
nepBofi CTaHUMH H TEPeaaTYHK BTOPOH — Ha APYroil yacrorte, OT/IHUANOIEHCST OT
nepsoii npuMepHo Ha | MI'u. IToxa B o6sacTH mnepeceueHHs AHAarpaMM HalpaBJieH-
HOCTH [M€pefalolleil ¥ NMPHEMHOH aHTEHH HeT MEeTeOPHOH HOHH3allMH, NpHEM OTCYT-
cteyer. IIpH nosB/ieHHH MeTeopHOro cjefa 00a IPHEMHHKAa HAYHHAIOT NPHHHMATb
HEMOJY/NHPOBaHHble KojebGaHHs, H3/JyyaeMble KOPPECHOHAHPYIOIIHMH  NYHKTAaMH.
[punsTeie kose6anHs NOCTYMAlOT B YrpasJsioliiee yCcTPoHCTBO (puc. 59), H, ecau

Cmawyur 2
7 M5
1

4+

Puc. 59. Cucrema, paboratoliasi MeToJoM Iie-
peMewiaoedcss pajaHOCBSI3H.

1 — nepenaTyukK; 2 — NMPHEMHHK; 3 — HaKOMHTEJbHOE
YCTpoiicTBO; 4 — ynpasJjsioliee yCTpOHCTBO.

HX YpOBeHb NPEBOCXOMHT YCTAaHOBJECHHOE IIOPOrOBOE OTHOIUEHHe CHIHaJ/lIyM, Y-
paBJsiiomiee yCTPOMCTBO OTNHpaeT MaHHNyJATOp nepeparunka. HMHdopmauus, mnpex-
BapHTEJbHO 3allH(GpoBaHHAsA CHeUHAJbHBIM KOJIOM, IOCTYNaeT M3 HaKOMHTEJBHOTO
YCTPOHCTBa mepefaTydKa B MAaHHIYJASATOP, MaHHNYJHPYIOWHII ¢ GOAbLIOH CKOPO-
CTbIO HECYLIYIO 4aCTOTy INepejaTYHKA.

CnycTs HeCKONbKO CeKyHA (HJHM JloJiel CeKyHIb) INOCJe MOSBACHHS MeTeopa
C/Ie]l €ro pacceMBaercs. YpOBeHb NPHHHMAeMOrO CHrHaJa NajaeT HHIKE MOPOTOBOrO
3HaYeHHs, H ympaBJsiollee YCTPOHCTBO BBIKJIOYaeT MaHHIYJSATOP.

[TpuusaTas #HpOpMalus H3 HAKONMTENLHOTO YCTPOHCTBA NPHEMHHKA MOCTYMAaer
Ha BBIXOJ C IIOCTOSIHHOH CKOpocThio 60 csnoB B MHHYTY. Bo BpeMsl BCDblLIEK HH-
(dopmauHs mepenaeTcs Mo PaiHOJHHHH CO CKOpocTbio 1300 c/0B B MHHYTYy, 4TO
HECMOTPST Ha NepeMelkalolMHCA XapakTep CBS3H /aeT BO3MOXKHOCTb MHOJYYHTD
CPelHIO CKOPOCThb He HHxke oObiyHOH. Bo BxoaHoe ycrpoficTBO nugopMaius mno-
Jaercss B BHAe nepdopHpoBaHHoit OyMarkHoil JeHTn. [la Bbixoxe JHHHH CBSI3H B
KOHEUHOM CyeTe MOJy4yaeTcst MeYyaTHLIH TEKCT.

MoursocTs nepesaTynka AJsi paGoTel B CHCTeMe NepeMeskaiouleiicsi CBA3H Mo-
JKeT Obithb HeGosiblioH. B onHcaHHONl cHCTeMe HCNMOMBb30BANCS NepeaaTyHK MOLIHO-
erbio 750 Br. Ilosoca mpomyckaHHs mnpHeMHHKOB coctaBasda 3 klu. 3a BpeMms
paboThl CHcTeMbl GbIIO OGHADYXKEHO, YTO MPONYCKHAas CNOCOGHOCTL JHHHH B TeueHHe
CYTOK MeHseTCsl IPUMEpHO TaK e, KaK H KOJHMYeCTBO MHOSIB/SIIOLIHXCS METEOpOB
Ha puc. '57 mnoxasaHo, Kak H3MeHsieTcsi CyMMapHOe BpeMsi mepejaun 3a uyac. M3
rpaduka caeayer, yro B 6 4 yTpa YCJOBHS paboThl HaWayuliHe, a B 18—20 u
JIHHHIO MOKHO HCM0JIb30BaTh HanMeHee 3¢¢eKTHBHO.

[TpenMyliecTBa TaKHX CHCTEM CBSI3H OCOGEHHO CYINECTBEHHbI AJS NPHIOSP-
HbiX DafOHOB, TaK KaK Takofl BHA CBSI3H He MOABEPXKEH HADYIIEHHAM, CBSA3aHHBIM
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© HoHOChepHHIMH OYpsIMH, OT KOTOPHIX TaK CTpajaeT KOPOTKOBOJIHOBAasi CBsi3b B
STHX MecCTax.

CyllecTByeT MHeHHe, 4TO INpHMEHEHHe CHCTeMbl IepeMexalolleiics CBA3H KO-
#OMHYeCKH 0oJjiee BHIFOJHO, UYeM HCIOJb30BaHHE HOHOC(HEPHOro paccesHHs MeTpo-
BBHIX BOJIH.

B Hacrosiiee BpeMsi BO3MOXKHOCTb pacnpoCTDaHeHHs1 PajHOBOJH MNyTeM OTpas
HKEeHHST OT METEODHHIX CJIEJI0B HCIOJb3yeTC Ha PaAMOJHHHAX pas3/JHYHOrO HasHa-
weHHs. [1aBHBIM 006pa3oM 3TO JIHHHH DajJHOCBSI3H B IPHIOJAPHbIX pailoHaxX, B TOM
YHC/Je PAaJHOCBS3H € CaMoJeTaMH, DaJHOJNHHHH JJsi Tepefayd MEeTeOPOJIOrHYECKHX
Ha6/I0/1eH i, CHCTEMBl IHCTAHUHOHHOH CHHXDOHH3aUHH BPEMEHH.

BceM paaHONHHHSIM METEOPHOTO OTPaiKeHHS CBOHCTBEHHBI o0lIME OCOGEHHOCTH.
Pa6ora paiHo/HHHA BO3MOXKHA B INpefenax NPsSMOH BHIHMOCTH METEOPHOrO CJ0s
€ Tepejalollero H INPHEMHOIO KOHLA pPafAHOTPAcChl; NMPAaKTHYECKH IpelesbHast Npo-
TAXKEHHOCTb DPaJHOJHHHH cocTaBasier 2200 kM. Ilpn 3roM He TpebyeTcsi C/IOXKHBIX
aHTEHHBIX YCTPOWCTB, a MOLIHOCTb MEpejaTyHKa MoXeT He mnpesbmarh 0,5—2 kBr.
Jns paGoTel pajHOJHHHE MNPHTOAHBL BOJNHBI METPOBOro AHamnasoxa (30—80 MIw),
Ha KOTOPBIX YpPOBEHb NOMeX HeBbicOK. [IpH mnepenaue WIHPOKOMOJOCHOTO CHIHaJAA
BO3HHMKAIOT HCKaXXEHHs, NO3TOMY MO pagHOJHHHAM METEODHOrO OTPaKeHHS MOXKHO
mepejaBath TejerpadHbie COOOLIEHHS HJIH JPYrHe Y3KONOJOCHble cHrHaabl, Heo6-
XOIMMa CJIOXKHas amnmaparypa, ofecneyHBaiolllas mnepefayy cooOlleHHH 3a BpeMs
CYIIECTBOBAHHS METEODHOTO CJeAa.

Papnonio6HTEIH He TOMLKO NEPBHIMH HayajH HCIOJb30BaThb METEODHYIO DPalHO+
CBSi3b, HO H INPOJOJIKAIOT pa3BHBAThb 3TOT BHJ NepefayH cooObuieHHii, CIOCOOCTBYs
H3YYEeHHIO ero ocoGeHHocTel H BoaMOXHocTeill. B kamjpoMm HoMepe xXypHana «Pa-
JHO» MOXKHO HaHTH COOOLUEHHe O [aJbHHX METEOPHBIX paJHOCBA3SAX paaHO/IO0OH-
Tened.

HHntepecHo, uro pagHoMo6HTENH paboTaloT Ha GoJiee BHICOKHX YacTOTaxX, UeM
JHHHH DeryjsapHoil paanocBs3H. KoHeuHo, sydlle BCero YCTaHaBJAHBAIOTCHA JaJjbHHE
PaANNOCBS3H BO BpEMsl METEODHBIX NOTOKOB. Bo Bpemst MereopHoro mnoroka Ilep-
ceuanl ¢ 10 po 13 aBrycra 1976 r. Ha6aoaajnoch Xopoluee NPOXOXKAEHHE pajHo-
BosH yacroroii 144 MI'm. Panuoaio6urenn Muncka, KHpoBa H psina Apyrux ropojos
yCTaHaBJHBaJH pafHoCcBA3b C 15 H jpaxe 30 KoppecnoHAEHTaMH, HaXOAAIUHMHCH
#a paccrossHHH g0 2000 kM. Cayuyan IpoXoxKieHHS pagHoBOJH uyacroToil 430 MIn
KpaiiHe peakH, Ho 12 aBrycra 1977 r. ABYM IIBEJACKHM pajAHOJIOOHTENSIM INOCYaCT-
JIHBHJIOCh YCTAHOBHTb TaKHe CBSI3H Ha pacCTosiHHe, mnpeBbimaioumiee 1000 KM.

B nexabpe 1977 r. Bo BpeMs noToka [emennn paauomo6urens H3 PocroBa-
Ha-JloHy ycTaHOBMJ paaHOCBfi3b Ha yacrtore 144 MIL ¢ nAThbiO KOPpECHOHAEHTaMH.
Bo Bpemst noroka AxkBapHa0B B Mae M Hiose 1979 I. CMOJIGHCKOMY pPaIHOJIOOHTEIO
yAanoch YCTaHOBHTb PajHOCBSI3b C KoppecnoHgeHTaMu H3 IOrocnasun, IlBeuns,
Benabruu.

Bo3MoxkHO, yTO Hab/MIOJeHHS paaHOJMIOOHTEJ]ell INO3BOJAT B JAaJbHedleM HC-
NOJb30BaTh H /I8 DajHOJNMHMI pery/aspHoil cBsidn yacrote Bbime 100 MTm.

ABPOPAJIbHOE PACITPOCTPAHEHHUE

ABpopoii Ha3blBAlOT MOJSPHLIE CHSHHS, a PAcCHpOCTPaHEHHEe pAaJAHOBOJH TNyTeM
OTpaxK€HHsi OT 06JIaCTH MOJIIPHOIO CHSIHHA — aBpOpa/bHbIM. JTO HeOGbYHOE MpH-
polHOe sIBJIEHHe [aBHO INPHBJIEKJIO K ceGe BHHMaHHe HccaenoBaresell. Habmogas
nonspHuie cusuusg, M. B. JloMoHOCOB BBICKa3as NpPEAINOJIOKeHHE O TOM, YTO OHH
BLI3bIBAIOTCA MeJbYaHIIHMH 3apsiKeHHBIMH yacTHuaMH, [lanbHelmne Ha6/0eHHSF
NOATBEPAHJIH 3TO NPEANOJIOXKEeHHe H IOKa3aJH, YTO IOJSPHble CHAHHS TNpPEACTaB-
Jagl0T co6oif 06/1aCTH C TMOBLILEHHON HOHM3auueHd rasa H HMEWT TO K€ INPOHCXOXK-
JleHHe, 4TO H HoHoc(epHO-MarHHTHble GypH. OGa 3TH SBJEHHS BO3HHKAIOT OJHOBpe-
MEHHO H MNpOSBJAIOTCA TIJaBHLIM 06pa3oM B MNPHNOJSPHBIX 06sacTsX, BOJH3H reo-
MAarHHTHHIX TOJIOCOB; B CpeIHHX IUHPOTaX NOJsApHble CHSHHSL peakd. Ha puc. 60
noxasaHa oO6/JacTb MNOJISIPHBIX CHSIHHH, HMelOllasi BHA HENPaBHJAbHOrO OBaja, rpa-
HHIbl KOTOPOTO HenpepbiBHO MeHsiorTcsl. OBasi MOJSIPHLIX CHSIHHE acHUMMETPHYEH, R
HO3TOMY 10 Mepe BpalleHHs1 3eMHOro uapa HabJ/10[aTentio, pacloNOoXKeHHOMY, Ha-
npHMep, B HEKOTOpPOM mnyHKTe Ha 70-H napasjens, KaxeTcs, YTO BeyepoM OBajk
HOJISIPHBIX CHAHHHA nepeMmellaeTcsl C CeBepa Ha IOr, a MO3JHEH HOUb0 B oOpaTHOM
"ganpasiaeHud. [TonsipHble CHSIHHSL MOSABJAIOTCA Haubojiee 4acTo B TO BpeMs TOAa,
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Korga HauGoJee 4acThl TEOMATHHTHbie BO3MYLIEHHSI M HOHOC(EDPHO-MArHUTHLIE OYe
PH, a, CleflOBaTeJbHO, BO BpeMsi DPaBHOAGHCTBHH — B MapTe—amnpeje H B CeHTHO-
pe—okTsGpe. Kpome Toro, mmeercsi npsMas 3aBHCHMOCTb MEXIY AaKTHBHOCTbIO
CosHlla ¥ NOSIBJIEHHEM TOJISIPHBIX CHSIHMA. B rOABl MaKCHMyMa COJIHEUHOil AesiTelb-
HOCTH TOJADHbIE CHAHHA NOABJAIOTCA NPHMEPHO B NATh Da3 ualle, u4eM B TOAY
suHuMyma. Ha6mogaercss rtakxke 27-gHeBHasi MOBTOPSEMOCTb NOJSAPHBIX CHSHHI,
COOTBETCTBYIOILAsl COJIHEYHBIM CyTKaM. MHTEHCHBHOCTb M KOH(QHrypauus oBaia
MOJIAPHBIX CHSHHA MEHSIOTCA B 3aBHCHMOCTH OT YPOBHS TE€OMArHHTHbIX BO3MYIe«
HHil. Bo BpeMsi WHTEHCHBHBIX HMOHOC(EDHO-MarHHTHBIX Gypb OBaJ PAcUIHPSETCH TaK,
4TO MOXKeT JOCTHTHYTb OGJAcTH CPEeAHHX IIHPOT. BbUIM ciyuya, Koraa HOJSPHOE
cusinve Habuofajoch B Mockse,

7@
Yz, > I? .
AN &
1] 140 ]
)

N4

e

100 ——
L N

60
-~ o
Azne Z — wt oW wt s fem®
Puc. 60. OBas moasipHbIX CHSIHHH H 30- Puc. 61. Pacnpenenenne 3mekt-
Hbl BO3MOXHbBIX aBPOPANbHHIX pPajHO- POHHO# IVIOTHOCTH MO BHICOTE MO-
cBsi3eil pagHomoGHTeneli MOCKBHI. JIAPHOTO CHSIHHSL.

TonsipHble CHAHHA NePBOHAYANbHO HAGMOKANH BH3YaJbHO, 1O XapaKTepy CBes
denHsi HeOa. QOpMbl CBEUEHHs NOJSPHOTO CHAHHS PA3HOOGPA3HBI TO ITO JKENTOBAs
TO-3€/IeHOe CBeyeHHe BCero He6oCBOXa, TO Mepualolllee ronyG6oBaToe CBeyeHHe, TO
SIPKHE TOJIOCHI HJIH JIyuH, CHOKO{Hble HJIH JBHXYIIHECS, H3MeHSIOUIeHCs OKPacKH,
Opnn dopmbl nepexoasst B APYrHe M KOMGHHHDYIOTCA. KpHTEpHEM HHTEHCHBHOCTH
MONAPHBIX CHSIHHI SIBASIETCH HMX APKOCTb. Ilocie TOro Kak Obiio OGHApYKeHO, 4TO
OT 06/1aCTH TONSPHBIX CHAHHH OTDPAXKalOTCSi PAZJHOBOJHBLI METPOBOTO AHAna30Ha,
JJIsL MCC/IEIOBAHHST MOJISIPDHBIX CHSIHHH CTaQNH TIPHMEHSITbCS PajHOJOKAUHOHHLIE Mea
ToAbl. Bblio BhificHeHO, uTo Gosiee sipKHe MOMSAPHble CHSIHHA 00JafaloT 6oasuel
oTpaxaiomwel cnocob6HocTbio. M3MepHaH 3/eKTPOHHYIO MJIOTHOCTb B 06AacTH I0e
AApHbX cusnuit.  ITlpumep pacmpenenenns 5eKTPOHHOH IJIOTHOCTH B ROJAPHOM
CHAHHH NOKa3aH Ha pHC. 61. HuKHAA rpaHHua NOJSIPHBIX CHAHMI pacmofozeHa Ha
Boicote 80—110 xM, a Bepxusia Ha Bhicote 140—160 KM, HO HHOrAa JOCTHrae®
700—800 kM. ITOTHOCTL 31€KTPOHOB B MOJAPHOM CHSIHWH Ha BbhicoTe 100—130 KM
Rocruraer (7—8)-10% s/cm3, uto ropasmo 6o.blie 31eKTPOHHON IIOTHOCTH CHOKOie
HOM HOHOCQEpL Ha 3TOH BLICOTE, KakK 3TO MokasaHo Ha puc. 15. Takas 51eKTpoH=
Hasf NJOTHOCTb Mana MJs OTPaXKeHHsl METPOBHIX BOJH. IlefCTBHTEJNbHO, HCMOMB3YS
¢opmyny (10), Jerko NOACYUHTATh, UTO NPH HOPMAJbHOM NafEHUH PaiHOBOJHHE HA
HOHH3HPOBAHHBIA CJIOH TaKOH MIIOTHOCTH OYyAyT OTpaXKaThCsl TOJNBKO BOJHBI, 4aCTOT&
KOTOpHIX He Gosee 8 MTI'm.

Hostomy npeamonaraior, uro oTpakewHas BoaHA 0Gpasyercs IpH paccesiHHA
PAjHOBO/NH HAa HEOAHOPOAHOCTAX 3JIEKTPOHHOI IVIOTHOCTH MOJSIDHOTO CHSHHS. DieKs
TPOHHast TJIOTHOCTh B 3THX HEOXHOPORHOCTAX OTJIHYAETCS OT 3JEKTPOHHOH MJIOTe
HOCTH OKpYXalolleif Cpeibl BCETO HAa OJHY ee THICSUHyI uyacTh. I1o dopme HCOXs
HOPOXHOCTH NPEACTABJAIOT UHJIHHADHI, BBHITAHYThE B HaNpaBJEHHH MAarHHTHOTO [10s
At 3eMan. TakuMm 06pasoM, oTpaiKeHHe paJHOBOJH NPOHCXOAHT KaK OBl OT pelueTs
KH, COCTOsilllell H3 MOJIOC HOHH3HPOBAHHOIO rasa.
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OrpaxeHHss OT MNOJAPHBIX CHSHHH IIHPOKO HCIOJNB3YIOTCH DauaoslOGHTEIAMH
ISl YCTAQHOBJIGHHS! NaJbHHX paJHOCBs3ell B MeTPOBOM JHana3oHe BoJH. IIpH aTtom
KOPPECTIOHAEHTHl MOTYT HaXOAHTbCS Ha 3HAYHTENbHOM DacCTOSSHHH OT 06JacTH Io-
JAPHBIX CHAHHA. BaXHO TO/MBKO, uTOOGL 06G/1aCTh NOJSPHOIO CHSIHHSA HaXOJHJach
Ha pacCTOsIHMH, He NPEeBHINAIOLIeM AaJbHOCTb NPAMOH BHAHMOCTH, KOTOPYIO JIerKo
nojcuyurate mo Gopmyne (19). B arom cayuae 3a hy caepyer GpaTb BBHICOTY HHX-
Hell DpaHHUBl MOJSAPHOTO CHSIHHA. [IpHHSIB cpejHee 3HayeHHe BBICOTHl MOJIIPHOTO
cusinua 100 KM, NOJNYyynM, 4TO PACCTOSIHHE NPSIMOH BHAHMOCTH N0 MOJSPHOTO CHA-
Husg coctaBHT npumepHo 1000 xM. TakuM o06pa3om, BO3MOXKHA pPaJHOCBA3b MeXKILY
JIByMsl KOPDeCNOHAEHTaMH, HaXOAAIHMHCA Ha paccTosiHHH He GoJsee 1000 kM k lory
0T 06J1aCTH NOJISIPHOTO CHSIHHSI.

Jns ocyuiecTBieHHS] PajHOCBSI3H AHTEHHbl KODPPECMOHAEHTOB JOJUKHBI ObITh
ODHEHTHPOBaHBI Ha 006J1aCThb NOJSPHBLIX CHsIHHA. ABpopasibHasi pagHOCBsSI3b BO3MOXK-
Ha NPH NOJAPHBIX CHSHHAX CpefiHeH CHJbI B CeBePO-3allafHOM H CEBEPO-BOCTOYHOM
Hanpap/enusix. Tak, paiuono6urenn MOCKBBI OCYUIeCTBJSIOT B 3THX Cayyasx YBe-
PEHHble PaTHOCBA3H C paanomoOHTensiMu Tananna, XesbcHHkH, CHIKTbIBKapa, Ku-
poBa. Ilpu CHJIBHBIX NOJISIPDHBIX CHSIHHSIX BO3MOXKHAa pAaJHOCBS3b B BOCTOUHOM H
3amagHoM HanpaBJeHusx (puc. 60). Bo Bpems cuiabHoil «aBpopui» 26 mapra 1976 r.
paanomo6uTesH MOCKBE OCYUIeCTBJSIH PajHOCBSI3b ¢ pafuosiobutensMu [aunny,
OPI' u gaxe Hranun u YexocsoBakuu. B 1979 r. cusbHble «aBpopbl» HaGaona-
auch 13, 19, 25, 27, 29 aBrycrta. YAbTPakOPOTKOBOJIHOBHKH YCTaHAaBJIHBalH pPafHO-
cBsi3n ¢ Punssinpneii u llIBenneit; 29 aBrycra «aBpopa» CIyCTHJAch L0 CeBEPHBIX Ipa-
HHIL YKDaHHbI, IPHYEM OTPa’keHust ObLIH 10CTATOYHO HHTEHCHBHBHIMH HE TOJNBKO Ha BOJ-
Hax uactoroii 144 MTn, Ho m Ha 430 MI'u. O6LIYHO ceaHCHl PaJHOCBSI3H HAYHHA-
orcst B 17—19 u no MecCTHOMy BpeMEHH M C [epepblBaMH MNPOJOIKAIOTCA A0
4—5 u yTpa.

Boapmylo pabory 1o Hab/I0feHHIO H OGOOLIEHHIO CJyyaeB aBpPOPaJbHOTO pac-
NPOCTPAHEHHsI PAaJHOBOJH NpoBes MockBHY Macrtep crnopra C. By6ennukos. On on-
peleuy 30HbI BO3MOMKHOTO INpHeMa pPaJHOBOJHH, OTpPaKeHHbIX OT MOJSIPHBIX CHSHHIT
{puc. 60 3aMMCTBOBaH 13 ero paboThl).

KoHeuHo, paJHOCBf3b 3TOrO BHAA Jerde YCTAHaB/JIHBaeTCs B CeBepPHbIX obJa-
crax. CeejeHust 00 YCTaHOBJIEHHH PAaJHOCBf3eH THHA «aBpopa» peryaspHo ny6Jn-
KYIOTCSl Ha CTpaHHuax »ypHana «PamHo». PagHonoOHTeNn B OCHOBHOM HCIIOJB3YIOT
Auanasod uactor 144—146 MT, onHako, nosiBasioTcss CcooOUleHHs1 06 OCyIIecTBJe-
HHH paaHocBsizedt M Ha yactore 430 MTI.

ITpn 3TOM BHAE DaJgHOCBA3H CHIHAJ MOJBEPIKEH CHJIbHBIM 3aMHPAHHAM H HCKa-
ZKeHHSIM, HO XapakTep 3aMHpPaHHil OT/IHYaeTCss OT HaO6J/I0faeMOro f(IpH MeTEeOPHOH
PanHOCBA3H MM TNPH OTPaXKeHHH OT crmopaauyeckoro ciost E.: Habmiogaercss Tak
Ha3blBaeMblii «aBPOpasbHbI (DeaIHHT>.

Jnst aBpopajibHOH pajHOCBSI3H XapaKTepeH MOBHIIEHHbIH YDOBeHb IUYMOB, HC-
TOYHHKOM KOTOPbLIX fIBJISIETCSl CaMa oOTpaatwluas 006JacTb HoOHochepbl.

Hast nporHosnpoBaHHsi BO3MOXKHOCTH aBPOPaJibHOM PaJHOCBSI3H MOMKHO HCIIOJb-
30BaTb NPOTHO3 HOHOC(EPHO-MArHHTHBIX Oypb, O KOTOPOM YIOMHHAJOCh paHee.

YKB PAJUOJIHHHUHA C HCIIOJIb30BAHUEM
HCKYCCTBEHHBIX CHYTHHUKOB 3EMJIH

CIIVTHUKU — IIACCUBHBIE 1 AKTUBHBIE PETPAHCJIATOPHI

Co BpemeHH 3amycka IepBOrO COBETCKOTO HCKYCCTBEHHOTO CIYTHHKA 3eMJH
(MC3) wmbicib 0 BO3MOXKHOCTH HCIOJIb30BAHHS CIYTHHKOB JJISi YBEJIHYEHHS allb-
HocTH Jeiicteus YKB paanonunnit npuoGpena peanabHyio ocHoBy. Co3ZaHHe HOBBIX
CHCTEM CNYTHHKOB, 3amyCKaeMblX Ha pa3JHyHble OpOHTH, pa3paboTKa AaHTeHH ¢
60bIIHM Koscbdmuuemom YCHJIEHHS, HCIOJb30BaHHE KBAHTOBOMEXaHMUECKHX YCHJIH-
TeJeHl, MO3BOJIAOUIHX 3HAYHTENLHO TOBBICHTh YYBCTBHTENbHOCTb HA3EMHBIX NPHEM-
HLIX YCTPOICTB, a TaKXKe CO3JaHHe INEepPeNaTUYHKOB OOJBINOIl MOLUIHOCTH H TIPHMeHe-
HHe BecbMa (P(PEKTHBHBIX METO10B MOAYJSUHH NadH BO3MOXKHOCTb DEWHTh 3aAauy
HCIIO/Ib30BAHHA HCKYCCTBEHHBIX CHYTHHKOB 3eMau aas nanawHelt YKB paznocssasm.
liepefayn TeneBHIeHHs, HAOJIOLEHUST 3a MOro10i.
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IToaoGHble DanHOJHHHM COCTOAT H3 Ha3eMHON NpHeMHOH M mnepenamolledl CTaH-
1HI M HEKOTOPOTrO YHCJA CIYTHHKOB, BHINOJHSIOUIHX DOJb MPOMEXYTOUHBIX CTaHIHM.
CnyTHHKH MONyT paboTaTh KaK aKTHBHble H KaK TIaCCHBHBIE DETPaHCJATODH.

ITaccuBHble pETPAHCIATOPHl OGBLIYHO NPEACTABJASAIOT COGOH nycToTe/ble INapsl
IMaMeTPOM HECKOJbKO [eCATKOB MeTPOB, NOBEDPXHOCTb KOTOPBIX METa/JIH3HPOBaHA.
Tak, aMepukaHCKHIl COyTHHK «DX0-2», 3amyuleHHbt B 1964 r., npeacraBiasier co6oit
HanysHoll map auamerpom 41 M. ITaccuBHbIE peTpaHCAATOPH HeATCS Ha CTalH-
JII3UPOBAHHBIE, OPHEHTHPOBAHHLIE ONpPeNeJEHHBIM OGPa3OM OTHOCHTeNbHO 3eMJH, H
HecTabumu3upoBaHHble, CTaGHIM3HDOBAHHBIE [TACCHBHBIE PETPAHCJATOPH TPEGYIOT
JIDHMEHEHHS] 3/JeKTPOHHBIX CHCTeM YINpaBJeHHs MPOCTPAHCTBEHHBLIM [OJOXKEHHeM al-
napara, uTo JHUKBHAHDYET HX OCHOBHO€ JIOCTOMHCTBO — IIPOCTOTY.

[TaccuBHBIE pPeTPAHCJSTOPH OT/HYAIOTCS GOJBIIOA HAAEKHOCTHIO, HOJTOBEYHO-
C1LI0 M MOTYT CJHYXHTb A/ Mcpeladyd LHPOKOH MOJIOCH 4YacToT 6e3 HCKaXKeHHH.
HenocTaTKOM NacCHBHBIX PETPAHCASTOPOB sIBJSIETCS TpeGoBanHe OGOJBIIOH MOLIHO-
CTH HA3eMHBIX [ePel1aTYHKOB M BLICOKOr0 Ko3(QHIHEHTa YCHJEHUS NepenaioliHx H
JIPUEMHBIX aHTEHH. MOULHOCTb CHTHa/la B NPHeMHOil aHTeHHe CHJbHO ocsabieHa:
OHa OKasblBaeTcsi 00PATHO NPONOPUHOHANBHOH KBaapaTy NPOH3BEEHHS DPaCCTOSHHH
07 nepexaiomieli aHTEHHBI 10 CIYTHHKA H OT CIYTHHKA 10 NPHEMHON aHTEHHBI

ITpu npuMeHeHHH aKTHBHBIX PETPAHCASTOPOB Ha CNYTHHKE MPHHATHIA ¢ 3emiu
CHI'HA1 VCHAHBAETCA H 3aTeM MepejaeTcs Ha NPHEMHYIO Ha3eMHYI0 CTaHuuio. Ax-
THBHLIC PETPAHCAATOPLI MOTYT paboTaTh € 3amepiKkoii M Ge3 3anepxkH. IIpu pa-
6ore ¢ 3al1epKKOH NpPHHATHIH Haj nNepelalollHM NYHKTOM CHIHaJ Ha CHOYTHHKe
«3aNIOMHHAETCsI» H Nepelaercss B HYXKHOM MeCTe HajJ APYMHM NYHKTOM Ha NpHeM-
Hylo ctaHnuio. Ilpn paGore 6e3 3afepKKH CHYTHHK HENPEPHIBHO Iepenaer MNPHHS-
Tbl€ CHUTHAaJbl, TOJBKO Ha APYroH yacToTe.

AKTHBHbIE peTpaHCAATOPbl TPeGYIOT YCTAHOBKH Ha CIHYTHHKAaX [PHEMHO-Tiepe-
JaloUIUX YCTPOMCTB, YTO CHHIKACT HaJEXKIOCTb M JOJATOBEYHOCTb KX pabotsl. Ilpu
HENOJb30BAHUN AKTHBHLIX PETPAHCAATOPOB He TNpPelbSABJSAETCS BBLICOKHX TpeGOBaHHIt
X MOUIHOCTH Ha3eMHOTO INepeiaTyHKa H HanpaBJeHHOCTH Ha3eMHbIX aHTeHH. Jlas
NONYYEHHST OAHONl M TOH Ke MOUIHOCTH B NPHEMHOH Ha3eMHOIl aHTEHHe aKTHBHBIM
CTNYTHUK-DETPAHCAATOD AOJKEH HMeTb CYLUIECTBEHHO MEHBINYIO Maccy, 4YeM IacCHB-
Hbli. AKTHBHBIT CNVTHHK 1103BOJISI€T rnepeiaTh Oosblie HHPOPMAUHH B  eIHHHIY
BPEVEHH, UeM MacCHBHBIIL.

C.I0KHBIM BONPOCOM SBJISETCS] BHIOOD OpPOMTHI /it KaXKIOMO KOHKPETHOTO CIYT-
HHKa C y4eToM ero Ha3HayeHHs. HeoOXOZAHMO YYHTHIBATH KOJHMYECTBO M PacnoJo-
JKeHME Ha3eMHbIX NYHKTOB, XapakTep NepeiaBaeMmoil HH(OpPMaluH, napaMerps pa-
KEeTHI-HOCHTE/Id, B.JIHSHHE KOCMHYECKHX YCJIOBHH — pPEHTIE€HOBCKOTO H V/bTpadHoue-
TOBOTO H3JIYUEHHS W MHOrO IPyTHX (haKTOPOB.

TTouaTHO, YTO peTPAHCJAUHS BO3MOXKHA TOJBKO B T€ OTPE3KH BPEMEHH, KOria
CIYTHHK HaXOJHTCs B npefenax npsaMoii BMAMMOCTH OT Nepejaloilell M NPHEMHOH
HaseMHpix crannuii. OKasbiBaeTcsi, 4TO 30HA BHIHMOCTH CYLIECTBEHHO pacCIIHpsieTcs
TOJbKO TIPH YBEJHUYEHHH BLICOTHI CHyTHHKa 10 8000 KM, [paabHelllee yBeJHYeHHe
BLICOTHI BJauseT Majio, C TOUKH 3peHHSI TOCTOSIHCTBA 30HbLI CBSI3H M MOCTOSIHCTBa
VPOBHsSI CHPHala BHITOJHEe KPYroBble OPOHTEI C MOCTOSHHBIM pAacCTOSHHEM OT IIO-
sepxnoctn 3eman. Ho samnrHueckass opGuTa MOXKeT 3KOHOMHUHee o6ecneyuBaTh
paboTy paIHOJHHEII B OrPaHHUEHHOM JHaNna3oHe IHPOT, HANPHMep HAL TepPHTO-
pueit Coserckoro Coio3a. C Ipyroil CTOPOHE, YPOBEHb OMTHaJa MPH 3JIHITHYECKOH
OpOHTE HeNOCTOSIHEH, TaK KJK MCHSIETCS pacCTOSIHHE [0 CHYTHHKAa M Heo6XoauMo
MEeHsiTb YCHJCHHE CHIHAaJa. YCTAHOBJIEHO, UYTO €CJH BBICOTA CIYTHHKA HE TIPeBbI-
waer 9250 KM, TO MOXKHO NPHMEHATb CPABHHTEJbHO MPOCThble CIYTHHKH M YCTaHAB-
JUBATb HA HHMX HeHanpaBJjeHHble aHTeHHH. Ha G6oJablMX BhICOTAX 11€/1€c000pa3Ho
IIPHMEHATL HallpaBJeHHble CTAaGHIM3HPOBAHHBIC AHTEHHBI.

Has obecneueHHst HENPepHIBHON PaiHOCBS3H MeXAy ABYMs NYHKTaMH Heob6xo-
AHMO HECKOJbKO CIYTHHKOB H TeM Oosiblie, ueM Omnke K 3eMise NPOXOAAT HX
OpOHUTHI.

Becbvia npuBJeKaTelbHOH MPEACTaB/SETCH MbiCAb 06 HCIOJNb30BaHHH CTAIMO-
HapHbIX CHIVTHHKOB, CKOPOCTb [BHXKEHHS KOTODbIX Bbi6paHa TakuM 00pasoM, uTo
OHJI TOCTUSIHHO HAXOIATCH Haj OXHHM M TEV e NyHKTOM Ha MOBEPXHOCTH 3eMuH,
Kax Obl «BicAT» Ha1 3emaeil, CHcTemMa H3 TpeX TaKMX CIOYTHHKOB Morsia Gl oGec-
NEYHTb NPHEM H Mepejlayy pajHO H TeJeBHAEHHs B JOOLIE TOYKH 3€MHOrO Iapa,
KpOMe TNpHNOAAPHBIX paiionoB. OJHAKO BLIXOJ H3 CTPOSt OJHOTO CIYTHHKA Hapy-
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waer pabory BceH cucreMbl; Heo6xoauma GoJiblilasi MOIIHOCTh NEPeNaTYHKOB, yCTa-
HaBJHBAEMbIX Ha CMYTHHKAX, a TaKxke BO3HHKaeT PAf APYTHX CJIOXKHOCTeH.

BeI6Op 3KOHOMHYECKH BBHIFOJHOTO BapHAHTA CHCTEMbl CIYTHHKOBOH DaXHOJHHHE
BeCbMa CjoKeH. CTOHMOCTb PAaJHOJHHHH pacnpejessieTcsi MeXAy CTOHMOCTbIO Ca-
MOro CIyTHHKA, CTOHMOCTBIO €ro 3amycka H CTOHMOCTbIO Ha3eMHBIX CTaHIHH. Pa-
NHONMHHS OKa3blBAeTCS JKOHOMHYECKH ONpPaBRaHHOH, eCJH  NPOJOJKHTEJNLHOCTh
6e30TKa3HOH paboTHl CNYTHHKA COCTaBJISET HECKOJBKO JIET.

Bbinenenne auana3oHa pabOYHX YacTOT JJIS CIOYTHHKOBBIX DPaJHOJIHHHH Takxe
OKa3aJochb Heserkoil 3anauefl. Ilpuroassl Toabko YKB, nockoabky ToubKo AJst
3THX BOJH HOHocdepa mnpospauyna. Juanason YKB cHabHO 3arpykeH, H 4acCTOTHI,
BbIAENeHHbIE 15 CNYTHHKOBLIX DAJHOJHHHH, COBMAaJalOT € YacTOTaMH HEKOTOPHIX
Ha3eMHbIX panuonunuil. Heob6xoauMo NpHMeHATh CIelHaJbHble Mephl N0 YyCTpaHe-
HHI0O B3aHMHBIX NOMEX Ha 3THX JIMHHAX INyTeM OPPaHHYeHHs MOLIHOCTH Tepexar-
YHKOB H ODHEHTAIIHH HANpPaBJIEHHBIX AHTEHH.

YcTaHOBJEHO, YTO ONTHMAJbHbIE YCJHOBHS PalGOThl C TOYKH 3DEHHs ocjabieHHs
CHTHAMa M YPOBHS BHEIIHHX INYMOB HMeIOT MecTo Ha yactorax 2000—6000 MIm.
CHrHaJ, TNPHHHMaeMbli Ha 3eMJe, OKa3blBaeTcsi OdYeHb CJaGbiM, MOCKOJBKY MOII-
HOCTb MNepejarydka Ha CNYTHHKe OrpaHHYeHa HCTOYHHKAMH NHTAHHS H He IIpeBOC-
xogur 50 Br, a morepn Ha cdepHuecKyl0 pacXogHUMOCTb BOJIHB (B CBOOOJHOM IHIpO-
crpaHcrBe) jpocruraior 150 nb. IlpueM Takux ciaabbiX CHTHAJOB NPHBOAHT K HeoO-
XOAUMOCTH NDHMEHEHHsS OueHb OOJIBIUHX NPHEMHBIX AHTEHH H NPHEMHHUKOB C MaJibIM
YPOBHEM ILIYMOB.

Pacyer MOIIHOCTH B NPHEMHOH' aHTEHHe HJIH HeOOXOJHMOH MOIIHOCTH Iepe-
JaTuHKa NpH 3alaHHOR MOILHOCTH B NPHEMHOH aHTeHHe BeleTcs no ¢opmyne (3).
Kpome Toro, Heo6XoAHMO y4ecTb MNOTEPH 3HEPTHH BOJHb B Tponocdepe H HOHO«
cpepe.

CIIYTHUKHN CBA3HU «MOJIHHUA»

B anpene m oxtaGpe 1965 r. B CoBeickom Colosze OblIH 3anylleHbl NepBbe
JBa CNyTHHKa CBfI3H — aKTHBHBIX peTpaHcaAaTopa «MosHHA-1», HMEIOUHX 3JJHI-
THueckylo opGury c amoreem 39380 kM u mnepureem 497 kM. Ilepnox oGpaienus
cnyTHHKOB BOKpyr 3eman 11 uy 48 M. bBnarogaps ToMy, uTo amored HPHXOIHTCS
Ha CeBepHoe TmoOJyIlapHe, CIYTHHKH B TeueHHe 9 u BHAHBI Cc TeppuropuH CoBer-
ckoro Corwsa. Bckope Obl1 BbiBeleH Ha OPOHTY ellle pAJ CNyTHHKOB Tuna «MoJ-
HHs-1», a mo3gHee ObLLIM 3amylieHbl 6oJlee COBEepIUEHHBlE CNYTHHKH <«MOJHHA-2»,
«Monunsi-3» u ap. CnyTHHKH THHa «MOJHHS» SBJAAIOTCS AKTHBHBIMH PETPaHCJAATO-
pavd H TpeicTaBJasloT cofofi BecbMa CJloXKHbIe YCTpoicTBa. Bui cnyrhHuka «Moa-
Husi-1» mpexcraBnen Ha puc, 62. Ha pucyHKe BHAHBI GoJbliiie «JIONMACTH» — COJI-
HeuHble Oatapen. Bo Bpems mnoJera COYTHHK HOJKEH ObITh OpPHEHTHPOBAH MJIOCKO-
CTbI0 coJHcuHbX Oatapeil Ha Coanue, ¢ TcM uTOObl o6ecneunTb HAHOOJBLIIYIO HX
OCBEUIeHHOCTb H MOJNYYHTh 3J€KTPOIHEPrHIO
oT Bcelt muomanu Oarapeid. Ha cnyrHuke
UMeloTcsl JBe NMapabo/HyecKHe aHTEHHBl —
paGouast H pesepBHasi. Bo Bpems ceaHcoB
pajgHocBs3u pabouasi aHTE€HHA HampaBJjseT-
cs1 Ha 3eMJII0 H C BHICOKOH TOYHOCTBIO C 110«
MOIIBIO CIelHaNbHOro NMPHBOAA H AAaTYHKA
opHeHTauuu caeautT 3a 3emueil. Tocne opu-
CHTAIHH AHTEHHBI Ha 3eMJI0 BKJIOYaeTcs
anmapatypa perpaHcasunu. as paboTH
C pe3cpBHOH aHTEHHBl CIYTHHK HeoOXonH-
MO IOBEPHYTb BOKPYT TNPOJOJbHOH OCH.

Perpancasitop cnytHuka «MosHus-1»
pabGoTtaer Kak JHHefHBIH YCHIHTeNb CHI-
HaJOB Ha3eMHbIX craHuuil. Tako# peTpaHc-
JIITOp NMpPUHHMAaeT CHTHaJbl ¢ 3eMJH, YCH-
Puc. 62. CnyTHUK-peTpaHCaAsiTOp «MoJ- /nHBaeT HX 10 HeoOXOAHMOro YpOBHS H
HHA». 6e3 HCKaxKeHHMH H 3aJep:KKH IepeflaeT Ha
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3em/o. BoproBasi aHTeHHA CHYTHHKA HMeeT XODOWIYI0 HAMpaBJEHHOCTb H GoJbuioR
K03 pHUHEeHT ycHJeHHA. DTo obecneyHBaer CO3/aHHe 3HAYHTEJbHOH HANpsIKEHHOCTH
moJis B JaHHOM MecTe Ha IIOBEPXHOCTH 3eMJIH.

PerpanciAaTop CchmyTHHKa MO KoMaHAe C 3eMJM MOXKET BBINOJHATb OHY #3
ClefyloluX (QyHKUMI: PeTPAHCAMPOBATh OAHY TeJEBH3HOHHYIO IPOrpaMMy; peTpaHc-
JIHpOBaTh GOJIbLIOE YHCJIO ABYCTODOHHHX TeJe(QOHHBIX H  TejserpadHbX Iepepad,
Ilpn sroM B mpouecce mepejayd TeJeBHAEHHs] KaueCTBO IePefayd HeNpepHIBHO
KOHTPOJIUPYeTCs.

IlpueM mepeiau Bexgercsi Ha Has3eMHbiX cTaHuusx «OpOHTa», aHTEHHH KOTOPHX
CHA0XKeHbl NOBODOTHLIMH H IPOrDAaMMHBIMH YCTPOHCTBAMH H CJCLSIUHMH CHCTEMas
MmH. Bua anrenn npueMHoil craHuun «OpOHTa» NOKa3aH Ha pHC. 63.

Puc. 63. ITpuemuas antenna cranuuu «OpGuras.

Cranunn «Opbura» pasmemiaiores 1no Bcell Teppuropun Coserckoro Coo3a B
{103BOJISIIOT BECTH NPHEM B CaMblX OTAAJCHHBIX YroJKax CTpaHbl. UHCJIO 3THX CTaH-
LAl ¢ KaX/[bIM FOJOM pacTer.

Panunoso6uren He OCTAlOTCA B CTOPOHE M OT pELIEHHs 3alayH DPeTPaHCJALAR
pannoBosnH ueped KMC3. OcyuiecTBieH 3amycK CHENHaNbHbIX CIYTHHKOB-DETPaHCA«
TOPOB /IS PaiHOJIOOHTENbCKIX CBsi3eil. HecoMHeHHO, H 3TOT BHA PaAHOJIOOHTENbe
CTBa HalileT CBOHX 9HTY3HACTOB.

CHCTEMA MOPCKOM CBA3U «MHMAPCAT»

«MHMapcaT» — Tak Ha3blBaeTcss MeXAyHapoAHas oOpraHusauus, paboraiomas
#aj] CO3/aHHeM CIYTHHKOBOH CHCTEMbl MOPCKOH CBSI3H M paiaHoHaBHrauud. CoBers
ckuil Col03 NMPHHAMaeT aKTHBHOE yyaCTHe B paboTe 3TOH OPraHH3alHH.
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Fne 6bI HH HAaXONHJAOCH CYJAHO, eMy HeoOXONHMO HeNPephLBHO MNOJANEPNKHBATH
panMoCcBsi3p ¢ 6eperoM — MOJYYHTb HHCTPYKIMH, CBfI3aTbhCS € NOPTOM Ha3HAUYeHHs,
HHOODMHPOBaTh O COCTOSTHHH CYJHA, a B cJydae KpafiHel HeoOXOXHMOCTH mepeiaThb
curian SOS. Cunraror, uro Haubo/ee 11eJeco06pa3HO TaKyl0 CBf3b OCYIIECTBJATh
C NOMOMIBIO CIIYTHUKOB 3eMJIH.

ITpoexTHpyemMast COYTHHKOBAsi CHCTeMa MOPCKOH CBSI3H OXBATHT TEPPHTOPHIO B
nojoce wHpor or 70° c.m. go 70° 1o0.m. W, TakHM obGpa3oM, obecrmeyWT pamHo-
CBSI3bI0 KOpab.iy, naxonfiluecs BO Bcex okeaHax, kpome Jlegosuroro. Tpw cmyT-
HHKa OYAyT HMeTb CTAllHOHAapHble OPOHTBHI H Kak Obl MOBHCHYT Hal TpeMsl OKeaHa-
MH — TuxuM, ArnantHuecknM M Huanficknm. Tlpesmycmorpeno pasMellleHHe 3HAuH-
TeJbHOTO UYHC/Ia OeperoBhIX CTaHIUHH, KoTopble OYAYT MNOAJAepKHBaTb pPalHOCBS3b
yepe3 CNyTHHK C CYIaMH.

JJast MOpPCKOil CIYTHHKOBOH paJHOCBSA3H BblIeJNeHbl CIEIHAJbHBIE MOJOCH Yac-
TOT B CaHTHMETPOBOM JHaNa3oHe BOJIH.

Paanocesisap mexay cyrnamH u MC3 6yper ocymecTBasThest Ha vacToTe 1500
wan 1600 MTIu, a paanonunus Mexay OeperoBbiMH craHuusamMu u HUC3 OGyner pa-
6orath Ha yactorax 4000, 6000, 11 000, 14 000 MIw.

Paspa6orana anmapartypa Ajas paGoThl DaTHONHHHH CIYTHHKOBOH CBSI3H C CY-
namu. BeperoBele cranuuu GYAYT HMeTb mapaboJsiHuecKHe aHTEHHBI auaMeTpoM 12 M
¢ Kosbduuuenrom ycusienus 50 1B M IIHPHHOA AHaPrpaMMbl HanpaBieHHOCTH 1°.

BeperoBass cranumsi Oyzxer u3aydath MowmHocth 1| KBT. CynoBas aHTeHHa HMeeT
ropasfo MeHbIHii pasMep — 3To nmapabGoauueckast aHTeHHa auamerpoM 1,2 M. Ilo-
TOMY OHa HMeeT MeHbllHil K03bGHuUHeHT ycHieHns — 23 1B u Gosee MHPOKYIO
AHarpaMMy HanpaB/jeHHoCTH -— 10—11° wn3ayyaemas Mmommuocts 40 Br.

HaunGoublne c/10:KHOCTH NpeACTaBiAsieT CO31aHHe CIYTHHKOBOH anTeHHbl. OHa
710JKHA TPHHHMATbh CHTHaJNBI OT BCEX CY/IOB, T. €. ObITh HEHANpaBJeHHOH 1 pa-
auoaunnu MC3 —cyaHo W, B TO iKe BpeMsl TNepeiaBaTh CHrHAlbl Ha HAa3eMHYVIO
CTAHUHIO Y3KHM HampaBJIEHHBIM JTy4OM.

HauGonee oTBeTCTBEHHOI 3anaueii CHCTEeMbl PAJHOCBA3H C CVIAMH SBJAAETCSH
obecrneyenne GesomacHocTd MopenviaBanus. Curnaast GexctBHs SOS 6yayt Bceraa
nepejaBaTbCsl HeMeNJIEHHO, TOrJa Kak ApVrHe BHJbI nepefaud OyAyT MepeigaBaThCs
B TOpPSIAKE ouepelH, KOTOpas ycTaHaB.JuBaercss OeperoBbiMH cranHuusMu. Cyna, Tep-
namue OeactBue, 6yAyT BbIOpachiBaTh OyH CO ClellHaJbHbBIMH MePeJalolHMH YCTPOH-
cTBaMH, xoropeie uepe3 HMC3 Oyayr nepeaaBaTh COOOLIEHHSI O MeECTONOJIOXKEHHH
cynHa. Bce aro obecneunt cBoeBpeMeHHYIO nepenauy H npHeM curiasos SOS.

B n1asnbpueiimem OGyner paspaGoTaHa cHCTeMa JIJIS1 HaBHTAIMH CYAOB TNPH TO-
MOLUIH TeX ’Ke CTYTHHKOB.

PACITPOCTPAHEHHE YKB HA KOCMUYECKHUX
PATUOJINHHUAX

MEXIIJIAHETHAA CPEOA

PacnpoctpaHeiie pajliioROM B MCKIIIHETHOM MPOCTPAHCTBE — KOCMOCE j10
CO3/1aHH5I HCKYCCTBEHHLIX CNMYTHHKOB 3eMJIH M3Vyajoch myTeM HaOl./l01eHHs 3a pa-
AHOH3JIYyYEHHEeM HeGeCHbIX TeJs, SBJSIONIUXCS HCTOYHHKAMH DPanHOBOJIH LIHPOKOTO
QuanasoHa yactoT. B Hacrosilee BpeMs H3MepeHMsl MJIOTHOCTH H COCTaBa rasa B
MEIKINJIaHeTHOM TIPOCTPAHCTBE BeAYTCH TI.JaBHHIM 00pa3oM MpH MOMOUIH NpHGOPOSB,
YCTaHABJHBAeMbIX Ha CIYTHHKAaX H KOCMHUYeCKHX Kopabasx. ['a3 B MeXKmlaHeTHOM
NPOCTPAHCTBE COCTOHT H3 3JEKTPOHOB M NPOTOHOB, KOHIEHTPAIIHS KOTOPHIX OIHHA-
KOBA.

OCHOBHBIM HCTOUHHKOM HOHH3WDOBAHHBIX UAaCTHIL B MEXKILIAHETHOM MPOCTPaH-
crBe sBasercss CoJanlle, OKpYKeHHOe CONHeuHOH KopoHoH. CosHeuHast KOPOHA WIpen-
cTaBJaseT cOG0H THraHTCKylO HOHOCdepy, ra3 B KOTOPOIl NOJHOCTbIO HOHH3HPOBAH.
Kopona mnpoctupaercss Ha paccTosiHHe B HeCKOJbKO COJIHEYHbIX paiuycos. Hccie-
NOBaHHg IMOKa3aad, YTO HOHH3HDOBAHHBIE YaCTHILBI ABHXKYTCA IO pajJHANbHbIM Ha-
npasaenusiv ot CoJHIE, 4YTO O0OYCJOBIHBAeT OMpPENeJeHHOE pacnpejeseHHe 3JaeK-
TPOHHOH TIUIOTHOCTH B MeXXNJaHeTHOH cpeie. CpenHsiss 371eKTPOHHAsi MJIOTHOCTb
yOniBaeT 0OpaTHO NpPOTIOPLHOHANBHO KBajapaty paccTostHHs oT Coanua. Mexnia-
HeTHbIi HOHW3HPOBAHHLI ra3 HeoaHopoleH. OH HMMeeT KpPYNHblE HEOIHOPOIHOCTH

66



Tuna BhiGpomeHHbIXx COJIHIEM CTPyH # 006/1akoB BellecTBa, pa3Mepbl KOTOPHIX HAOCTH-
raloT MHJUIHOHA KHJIOMETPOB, H MeJKHe HEOJHOPONHOCTH, MOXOOGHbIe TypOyJeHTHOH
HEOZHOPOJAHOCTH IBHXKYLIErocs rasa, co cpeiHuM pasMepoM 200 kM. B weomHopon-
HOCTSIX MJIOTHOCTh HOHH3HDOBAHHOrO rasa oTJiH4aeTcss Ha 2—39% oOT cpenHero 3Ha-
yeHusl. MexXnaHeTHBIH ra3 H3MEHYHB, H TPH BO3MYLIEHHAX, NPOHCXONALUIHX Ha
ConHile, ero CTPYKTypa H MUIOTHOCTb MEHSIOTCA. XapaKTepHOH OCOOEHHOCTbIO MeXK-
N/1aHeTHOH Cpejibl SIBJSETCA CEeKTOPHAas CTPYKTypa: BHYTPH OTAEJBHBIX CEKTOPOB
NPOCTPAHCTBA 3JeKTPOHHAs IUIOTHOCTb MOXKET HMEeTb MOBLILIEHHOE 3HaueHHe.

Ha pacnpoctpanenHe pagHOBOJH B MEXKIJIAHETHOM TIPOCTPAHCTBE OCHOBHOE
BJHSTHHE OKa3bIBAalOT HEOJXHOPOMHOCTH MeXKIIaHeTHOH NJIa3MBl, MOCKOJbKY ee Cpel-
Hfis 3JIEKTPOHHAsl IUIOTHOCTb HeBeanka. J[leficTBHTesabHo, BOJH3M 3eMJH, Ha pac-
crosnuu npumepHo 150 maH. xM or CosHua, 3/JEKTPOHHAS IVIOTHOCTh MEXKILJIaHeT-
HOro rasa cocraB.isieT npuMepHo 60 3/cM®, H OT Hero MOTYT OTPaXKaTbCSl PaJXHOBOJHBI
yacrotoii Huxke 70 kKI'u. OxHako, HEOJHOPOXHOCTH MEXKIIJIAaHETHOTO Trasa, ABHXY-
wHecs co cxopoctssMH 300—800 KM/, BEI3BIBAIOT KOJMeGaHHS aMILIHTYAbl, (askl H
yria npuxoja paAHOBOJH. DTH SIBJEHHS 3aBHCAT OT OTHOCHTEJBHONO Pacrojoxe-
#us 3emaH, CoJHLIA M MEXKIJIAHETHOH CTAHIMH H BO3PACTAlOT C YBeJHUYCHHEM IJIHHBL
BOJIHbI.

PAJWOJIMHUSA 3EMJIA — KOCMHYECKIY KOPABJIb

KocmuueckHe pajHONMHHH PeIIAOT C/Je1YIOllHe OCHOBHHle 3a1auH: PalHOCBA3b
NUJIOTHPYEMBbIX KOCMHYECKHX Kopabueit ¢ 3eMuell n Mex1y codoff; pamHoHab/mone-
HHMe 3a MOJIETOM H YINpaBJleHHe MOJIeTOM KOCMHYeCcKHX Kopabsei; mepexaya C Koc-
MHYecKOro KopaG/s pajHOTeJeMeTPHYecKoil HHboOpMaulu (pe3y/abTaToB H3MepeHHii
pexuMa paboTbl ammapaTyphl, NapamMePpoB TNoJeTa. JaHHBIX HAYYHbIX HaOMI0JeHHH);
H3yyeHHe KocMOCa, NOBEpPXHOCTed u aTMocdep IaHeT; cOOpP METeOPOJIOTHYECKHX
AAaHHBIX. ‘

TpaexkTopHs HCKYCCTBEHHBIX CHYTHHKOE 3eMJH H KOCMHYEeCKHX Kopabaell uMeer
TPH XapaKTepHbIX yuactka. Ha HaganbHOM, CTapTOBOM YuaCTKe TPAaeKTOPHH CHYT-
HHK C paKeTOH-HOCHTeJeM TIpH paboTaloUlHX ABHraTeNsX [ABHXKETCS B CPaBHHTEIbHO
NJIOTHBIX CJIOSIX artMocdepsl, rile MTPOHCXOIHT OTHeJeHHe OTpPabOTAHHBIX CTyNeHe#
pakerhl. Ha BTOpOoM yuacTKe TPaeKTOpPHH CKODOCTb JABHXKEHHs CMNVTHHKA HECKOJbKO
NpeBLILAeT TEPBYI0 KOCMHYECKYI0 CKOPOCTb, H JABHXKEHNEe BOKPYT 3eMJH NpPOHCXO-
JMT MO 37VIHNTHYEeCKoil OpOHTEe B CHJABHO pa3pskeHHoil atMocdepe.

CKopOCTb KOCMHYecKoro Kopab/s Ha BTOPOM YyacTKe TPAaeKTOPHH MpeBbllIaeTr
BTOPVI0O KOCMHYECKYIO CKOPOCTb, KOpabsb BBIXOAHT H3 MOJS TACOTeHHs 3eMJH H
JIBHMIKETCS] B MEXIJIaHETHOM NpocTpaHcTBe. IIPOTSAKEHHOCTh DPaIHOIHHHH KOCMHYe-
cxkuii Kopabab — 3eMasi MOXeT JOCTHraTb COTeH MHJJIHOHOB KHjoMmerpoB. Tperafi
YYaCTOX TPAEGKTOPHH COOTBETCTBYET BO3BpAlleHHIO CIYTHHKA HJH KOopabss H BXOXK-
ZIeHMIO ero B IVIOTHbIE C/10H aTMocepel. Ha mepsoM W TpeTbeM yuacTKax TpPaeKTOPHH
pPacCTOSAHHSI OT Ha3eMHbIX CTAHUMH N0 CNYTHHKA HEBEJMKH, H paclnpoCTpaHeHHe pa-
JAHOBOJIH OCYLUeCTBJsSleTCSl B Inpejpejax npsMoil BuanMoctH. Ha pacnpocrpaHeHHe
PajJHOBOJIH Ha 3THX Y4YacTKaX TPAaeKTOPHH OCHOBHOe BJIMSIHHE OKa3biBaeT 00pasylo-
wufics BOMH3H CHYTHHKA HOHH3HPOBAHHBIH Tra3, 3JeKTPOHHASA IJIOTHOCTH KOTOPOTO
Ha HeckoJ/bKO MOPSJKOB BhIleE, YeM B HOHochepe.

OcHOBHOI MpoGaeMOii MpPH H3YYEHHH pacnpoCTPaHEHHS] DPAJHOBOJH Ha NEPBOM
BOCXOASIEM Y4YacCTKe TPAaeKTODHH CNYTHHKA HJH KOCMHYECKOro Kopabas sBasercs
BJMSHHC HOHM3aIUil CTPYH rasa, HCTEKaloWICrO M3 coMJa PakKCTHOro jBnrartens. Bo
BpeMst BKJ/IIOUEHHSi DAKeTHONO ABHrate st CTPys rasa He HMeeT YeTKHX TIpaHHIl H
MOJKeT OKPYXKHTb BClO pakeTy. IIpH 37TOM ra3 COAEp:KHT BelleCTBA, KOTOpHIE INpPH
BHICOKOIT TemmepaType CTPYH JIerKO HOHH3HMPYIOTCA. AHTEHHBI, DPacno/oJKeHHble Ha
CHYTHHKE HJM  KOCMHYECKOM Kopaljie, OKAa3bIBAIOTCA OKPY/KEHHBIMH 060J0YKOH
HOHH3UPOBAHHOTO ra3a, 4TO MPHBOAHT K VXYAIIEHHIO YCJIOBHI PamHOCBSA3H MeXAy
cnyTHHKOM H 3emJeil. CnycTsa HekoTopoe Bpews, HeoOXoaumoe 1/ BbIXO1a JABHra-
TeJsi Ha peXHM, CTpysl ABHraresas npuHoOperaeT Onpeje/eHHYI0 KOHGHrypauHio B
BUje pAaCIIHPSAIOILEroCs MOTOKa. DJNEKTPOHHAas IJOTHOCTh YObIBaeT NpHMEPHO 06-
paTHe NPOMOPLHOHAJbHO PACCTOSHHIO OT COMJa JABHrartenas. MakCHMajbHas 3Jek-
TPOHHAs MJOTHOCTb, MMEoIlasi MecTo BOJM3HM comja IBHrateas, gocturaer 101! s/cem3.

Ecan pabouas wactora 0CTaTOYHO BHICOKA, TO PajJHOBOJNHBI NPOXOLAT yepes
CTPYIO rasa, HCTBITBIBAs NPH 3TOM [OTJOl[EHHE, KOTOPOe YMeHbLIaeTCsl ¢ MOBBIIIe-
HHeM paboueil 4aCTOTHI.
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Ilo ouenkaM, HMeOLIMMCS B JHTepaType, NPH NPOXOXKNEHHH PAJHOJIHHHH Yee
pe3 LeHTpasbHYyl0, HauGoJjee IJIOTHYIO YacTb CTPYH [MOIVIOLIEHHE HA BOJIHE AJHHOMN
3 cm cocraBasier 3 ab, a Ha MeTpoOBBIX BOJIHAX DPaAHOCBA3b OKa3bIBAaeTCSI HEBO3e
MOXKHOH, ’

Ha BTOpoM yuacTke B 3aBHCHMOCTH OT BBICOTHl HAaXOXKIEHHS CIYTHHKa H OT
AJnHHBL paboyeil BOJIHBI PacnpoCTPaHEHHE DaJAHOBOJH HEBO3MOXKHO KaK B TNpefesax
npsiMOH BHAHMOCTH, TakK H 3a ee mpeaejsaMu. Ha ycnoBus paGoTel pagHONHHHR
OKa3blBaeT OCHOBHOE BJIHSIHHe Tpomnocdepa H HoHochepa 3eMJrH.

Ha pagnonunnn 3eMusi — KocMHuecKHil KOpaGub ONpelensiolluM SBJSIETCH OC+
JNabJieHHe CHrHajla H3-3a GOJIbINOH MPOTSXKEHHOCTH TpacCh (¢dopMyna (4)) u morJos
uieHe B atMocdepe 3eMJH.

I'paduk Ha pHc. 64 HIIOCTPHPYET BeJHUHHY 3THX IoTepb B CBOGOXHOM IIPOCT
paHCTBe [/l PAJHOJNHHHH pPa3MYHOH NPOTSKEHHOCTH, pPaloTAIOWIHX B LIHPOKOM
AHanasoHe yactoT. [IpH nocTpoeHHH rpadHKa CYHTAJVIOCh, YTO NPHMEHSIIOTCS HeHas
npaBJyeHHble aHTeHHB (Guep=Gup=1 uau Guep(1B) =Gup (2B)=0).
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Ha rpaduke ormeuens! paccrosiuusi no Jlyus, Benepnl, Mapca. Ilorepn vBesH-
gHUBAIOTCS C BO3PacTaHHeM paboyedl YacTOTBl H Ha KOCMHYECKHX DaJHOJIHHHAX [0OC+
THTalOT OYeHb OOsbIIMX 3HaueHHH. Hanpumep, Ha Bosane uwacroror 100 MIy Ha
paccrosannn 1000 xm morepn cocrasar 133 nb, a Ha Tpacce 3emuas — JIyna (pace
crosiine 384 400 xM) — 184,6 nb.

Jlnanason yacToT, IPHPOHBIN M PaGOTHl PAJHOJIHHHH 3eMJsi — KOCMHUECKH
KopalJib HJH CHYTHHK, OPPaHHYEeH MOTJIOUIAIOIIHMH M OTPaKAIOUHMH CBOHCTBAMH
seMHOli arMmocgeprl. PaanoBoansl paunHee 10 M oTpakalorcsi OT HOHOCQHepH 1
NO3TOMY HENMPHTOZHBI JJS1 PANHOCBA3H ¢ OOBEKTAMH, HAXOASIIHMHCS 3a ee Tnpege-
namu. Ilorjomenne paiHOBONIH B HOHOCQepe ¢  IOBHILEHHeM paGoueil uacToThE
yOniBaer. Tlpn npoxoxAeHHH BCeil TOJUM HOHOChEPH BOJHAMH, 4aCTOTa KOTOPHIX
Boiie 100 MTI'n, mornomenne He npessiuaer 0,1 ab. Bo Bpewsi BHe3amHbiX BCHHI-
IIeK NOIVIOIIEHHS NOTEPH BO3PacTalor.

Paccesinne nossi pajHOBOJNH HEONHOPOJHOCTSIMM HOHOChepHl H HHTepdepeHUHs:
OPSMBIX H PaCCessHHBIX BOJIH NPHBOJAHT K 3aMHPAHHIO aMILIHTYAbl PaJHOCHTHAJIOB,
NpPOIIEAIINX yepe3 HoHocdepy. [lnsi obecreyeHHs: HempepeiBHOTO NpPHEMA TaKHX CHI+
Ha/l0B HX pacyeTHasi MOLIHOCTb JOJIKHAa ObITb yBejHyeHa B METPOBOM HHana3oHe
BosH Ha 2—6 ab. Pacuetsl M Ha6aIOfeHHS NOKA3BIBAIOT, UTO BJMsIHHE PaCCesHHS
najgaeT ¢ 4actotod M Ha BosHe 10 cM Heo6XomHM 3amac MowHOCTH Toabko 0,1 nB.

BepxHAs rpaHHIa YacTOT, NPHMEHHMBIX Ha KOCMHYECKOH paIHOJNHHHH, OFpejes
JIeTCsl MOrJIOLIeHHeM PaJHOBOJH B Tpomocdepe H gocruraer npumepHo 10 000 MTm.
TIpn pacnmonoKeHHH HA3eMHOTO KOPPECTIOHAEHTa Ha BBHICOTE OKOJO 5 KM Hal 3eMs
Jeli BepXHff I'DaHHUA PabOYHX YacTOT MOXKeT GHITh mnoBbimeHa a0 40000 MIw.

HOas panvonunnn 3emiuss — MC3, TpaeKTOpHsT KOTOPOTO IMPOXOAHT HHXKE OCe
HOBHOI'O MaKCHMyMa 3J/IEKTPOHHOH MJIOTHOCTH HoHocdepr, npumeHuMb KB. Orpas
Kenne M noriomlesne KB B 3ToM cayyae moaunHsieTcsl TeM Ke 3aKOHaM, YTO H Ha
HA3eMHbIX DaJHOJHHUSX.
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Ilpu onpeneneHHH YIJIOBEHIX KOODIHHAT KOCMHYECKOTO OGBEKTa PaTHOTEXHHYEs
CKHMH MeTOJaMH BCJEACTBHe pedpaKuHH HampaBJieHHe NPHXO4Aa BOJIHBE, OTPaXKeH=-
HOHl OT 06beKTa HJIH H3JYYeHHOH C Hero, He COBMNAjaeT C MCTHHHBIM HalpaBJeHHEM
Ha OGBEeKT. ¥YTros MeXNy HCTHHHBIM HanpaBJieHHeM Ha KocMHueckHid o6bexr (AC)
H KacaTeJbHOH K TPaeKTOPHH BOJNHbl B TOUKE DAaCIOJOXKEHHS MPHEMHOH aHTEHHbY
(AK) HasbiBaercs pegpaxyuonrol owubkoti (yron A Ha puc. 65). las ToyHore
ONpefeJIeHHs] YIVIOBBIX KOOPAHHAT KOCMHYECKHX OGBEKTOB pPajHOTEXHHYECKHMH Me-
TOAaMH HeoO6XOQHMO BHOCHTb NONPaBKH Ha pedpaKUHOHHbIE OIHGKH, KOTODHIE OIl<
peaensioTcss TeopeTHyeckHM nyTteM. C 10CTaTOYHOH CTeNeHbI0O TOYHOCTH MOXKHO
CYUHTaTh, 4TO OWMHOKH, BhI3BaHHble pedpakiueli B Tponochepe H HoHOChepe, CyM=
MHPYIOTCS.

Toaexmopus
paduobonws

Puc. 65. Pedpakuuonnas Puc. 66. VYnapuas
omHOKa oImpeneJeHHs Ha- BoJIHA, o6pasylolia-
NpaBJleHHs] Ha CIYTHHK. sicsl BOJIH3H CIYTHH-

Ka IPH BXOXIEHHH
ero B MJIOTHHIE CJIOU
aTtmocdephl.

OwmubKH, BbI3BaHHbIE BJHAHHEM Tponocdepsl H HOHOCHEPH, COH3MEPHMBI NP
paboueit yacrore okoso 200 MTI'n. Ha uwacrorax 50—100 MTI'y rtpomocdepuyio pe-
¢pakunio MOXKHO He yuuThiBaTh. Ha uacrorax Beiuume 400 MI'L omuGKH, BHOCHMHIE
HoHoc(epo#, HUYTOXKHO Maabl. Tpomochepa u HOHOChepa SBJSIOTCH HEOTHOPOIHBIME
cpelaMH, IapaMeTpbl KOTOPbIX HENPepbIBHO H3MEHSIOTCS, OTKJOHSSCh OT CPeIHHX
3HayeHni. M3ameHenHss Ko3(hGhHIHEHTOB NpeJOMJEHHS 3THX Cpej NPHBOASAT K H3Me=
HEeHHAM Yrja NpHxoja pajJHOBOJH, H INONpPaBKa HA 3EHHTHHIl yroa MOMHMO cpef=
HEro 3HaueHHs HMeeT H3MEHSIOUIYIOCS HeperyJspHyI COCTaBJISIOLLYIO.

ITpn onpeneneHHH pacCTOsiHHsL [0 CIYTHHKA MJAH KOCMHYECKOro Kopabast pas
NHOTEXHHYECKHMH METONAMH BO3HHKAIOT OIIMOKH, BBI3LIBA€Mble TeM, YTO He YUHTHI+
BaeTcsi pasJMyHe CKOPOCTEH pACHPOCTPaHEHHsS BOJHBL B CBOOOJHOM INPOCTPaHCTBE
" atMocdepe — Tponocdepe H HoHoCchepe.

Omnbka, BHOCHMAs Tpomochepoit B ONpeleneHHe DACCTOSIHHS, Majl0 3aBUCHT
OT 3aKOHa M3MeHEeHHs MOKasaTeJs MPEJOMJEHHs Tpomnocdhepsl ¢ BLICOTOH, COBCeM
He 3aBHCHT OT paboueli wacroTel W Moxer pocturatb 30—80 M. Beawunna ommnGxwu,
BHOCHMOH HOHOC(hEpOH, MeHSeTcss ¢ H3MEHEHHEeM 3/eKTPOHHOH INIOTHOCTH B HOHO-
cdepe, HO MaJ0 3aBHCHT OT 3aKOHA H3MEHEHHsI 3JIEKTPOHHOH IJIOTHOCTH C BbBICO-
Toil. C yBeJHYeHHeM yrsa BO3BBILIEHHS HaG/I01aeMOro o06beKTa OIHOKA YMeHbe
mwaercs. Own6KH, BHOCHMBIE HOHOC(epoil B ompenejeHHe pacCTOSIHHE, Ha 4YacTOTe
100 MI'n npu HeGosbluMX YraaX BO3BbILEHHs Ha6JI01aeMOro OOGbEKTa MOTYT
npocturath 2—4 KM, a Ha yactore 1000 MIu onu me npeBbiuaor 40 M.

MHorouHc/enble HCNBITAHHS BO3BpAIlaeMBIX CINYTHHKOB [0Ka3ajH, YTO TpH
BXOXKIEHHH CNYTHHKA B IJIOTHBIE CJOH aTMocdepbl, Korja BHICOTa HaJ NOBEPXHO-
ctbio 3emaH He npeBblimaer 100 KM, DagHOCBs3b, CO CNYTHHKOM CTaHOBHTCS He-
B03MOxkHOH. TIOHATHO, YTO NoOAAepKaHHe DPALHOCBS3H B Ciyuae NPHOJHIKEHHS COyT-
Huka K 3eMje 0COGEHHO Ba)KHO, KOIla Ha ero GOpPTy HaXOAHTCS ISKHMaX.

[TpHyHHON OTCYTCTBHSI PaLHOCBSI3H sIBJASIETC 00pasoBaHHe BOJHM3H CHYTHHKA
CJI0Sl HOHH3HPOBAHHOrO rasa OoJbLIOH 3/1eKTPOHHOH mMaOoTHOCTH. CHyTHHK NPHOJH-

69



Kaercss K 3eMJjie CO CBEPX3BYKOBHIMH CKODOCTIMH, RocTHramoumumu 6—8 km/c. Ha
BBHICOTaX, I'iIC¢ BO3AYX MOCTAaTOYHO ILIOTHBIH, Tepel CNYTHHKOM BO3HHKaeT yaapHas
BOJHa (puc. 66). 3a (pPOHTOM yJapHOil BOJHBI TPOHCXOLHT TIOBBILIEHHE TeMIepa-
Typbl cBbimie 3000° H NUIOTHOCTH ras3a JO HECKOJbKHX aTMocdep.

Ilpn TakHX TeMIiepaTypax MOJIEKYJbl rasa NPHOGpeTaloT OoJbliHe CKOPOCTH, H
TIPOHCXOJHT -NIPOLIECC HOHH3aUHH rasa.

WonusnpoBaHHblii ra3 cTekaeT BJOJb OOKOBOH INOBEPXHOCTH TesJa CIyTHHKA.
[IpocTpancTBO Mexay TeqoM M (POHTOM YIapHOH BOJHBI YBeJHYHBaeTcs C pac-
CTOSIHHEM, a CJIeJOBaTeNbHO, 3JeKTPOHBI paclpefevIsiorcss Ha O6oablHi o6beM H
3JEKTPOHHAS] MJOTHOCTb CHHXKAeTcs, KaK 3TO 'CXeMaTHYeCcKH MOKa3aHO Ha pHC. 66
(rycrora TOYeK KaueCTBEHHO XapaKTepH3yeT [JIOTHOCTb 3JeKTpoHoB). CHnyTHHK
OKa3bIBAETCSI OKPYXKEHHbIM paCKaJeHHbIM HOHH3HDOBaHHbIM Tra3oM, a 3a HHM TH-
HeTC HOHM3HPOBAHHBIA cjex Goubluoi nporskKewHocTH no 10—20 &m. Hawn6osb-
umiasi 9JEeKTPOHHAsi INIOTHOCTh oOpasyercs TIpH JBHXKEHHH CIYTHHKA Ha BbLICOTE
40—60 kM Haa mMoBepXHOCThbIO 3eMJH, rjge OHH jgocruraior 1015 3/cm3. CuenoBa-
TeJbHO, BOJHBI BIJIOTH 1O MHJ/IJIHMETPOBHIX He PaCHPOCTPAHAIOTCS B 3TOM HOHH3H-
poBaHHOM raze. Bo BceM pajHOYacCTOTHOM J[Hana3oHe TIOIJIOUIEHHE OKa3blBaeTcCs
ype3BbIYafiHO O0OJBIUMM, H BHOOPOM pabouyell 4YacCTOTHI HEBO3MOXHO YJYUYIIHThb
YCJIOBHA PaiHOCBsi3H. [laxke B TOM CJ/ydae, KOrha MOJHOTO HapylIeHHs DPaiHOCBSA3H
He TPOHCXOJHT, NPHCYTCTBHE TMOIVIOULAIOIIero H OTpPaXKalolllero HOHH3HPOBAHHOTO
raza BOJH3H aHTEHHbl MNPHBOZHT K H3MEHEHHIO BXOLHOTO CONPOTHBJEHHS AaHTEHHBHI,
PaccoryiacoBaHuio ee C JIMHHeH NHTaHHS, HUCKaXKeHHI0O (OpMbl JHarpaMMbl Hanpa.-
JIEHHOCTH.

Jlanst 6opbGbi C HapylleHHeM PaZHOCBSI3H NPH BXOXKIEHHH CNYTHHKA B TLIOTHbIE
c10H arMmochepsl NpeAsaraldT paclogaraTh AaHTEHHb Ha OOKOBOH IOBEPXHOCTH
CNyTHHKA B 06JAaCTH MeHbIUell 3JeKTPOHHOM TIIOTHOCTH. JlenaloTCsl NMOMBITKH YMeHb-
IIHThL TJIOTHOCTb HOHH3allMH BBEJEHHEM [eHOHH3HDYIOUIHX BelllecTs. IlyreM HaJjo-
JKeHHsl IIOCTOSIHHOTO MAarHHTHOTO MOJIsl CTPEMSATCSA YJYUIUHTb YCJIOBHS NPOXOXKIEHHS
paauoBosH. OgHako B Hacrosiee BpeMsi Mpo6.ieMa OCYLIeCTBIEHHS DPaJHOCBA3H CO
CNyTHHKOM NPH BXOZKIGHHH €ro B IJIOTHble COH aTtMoctephbl elle He pelleHa.

HCCIIENOBAHUE IIOBEPXHOCTEN M ATMOC®EP ITJIAHET
PAINOPUSHYECKMMHU METOOAMH

Ecan KocmHuyecknit kopabib HampaB/aeH Ha OAHY M3 MJIaHET, TO IHpPH BXOXKME-
HUH Kopabnss B arMmocdepy NJaHeTbl YCJOBHS PaZHOCBS3H H3MEHSIOTCS B 3aBHCH-
MOCTH OT panHO(PH3HYECKHX CBOHCTB aTMocdepbl H MOBEPXHOCTH maHeThl. Jlas
obecrieyeHnst paboTbl PaJHONHHMH 3eMJst — KOCMHYECKHH Kopa6Jb NpPH BXOXKIEHHH
ero B armocdepy INJaHeT H CNycka Ha TNOBEDPXHOCTb IJIaHET HeoOXOAHMO 3HaThb
panuo(H3uUeckHe XapaKTeDHCTHKH NOBepXHocTeH H armocdep mJaHeT.

IlepBble cBesennst 0 BcesieHHOH OblAH NOJIyYyeHbl B pe3ysbTaTe HaGMIOAEHHH H
H3MEePeHHH mnonajaiouero Ha 3eMJI0 3/1eKTPOMarHHTHOro uanyuennsi. CHayasa npH
3THX HAaOJIOJEeHHAX OPPAHHUYHMBAJNMCh IJHHAMH BOJH, JeXallHMH B 00/1acTH BHAH-
MbIX H OJH3KHX K HHM JyyeH, T. e, HCNOJb30OBAJHCh METOIBl ONTHYECKOH acTpOHO-
MmuH. IlpuMeHenne BOJH APYrofl [JIHHB YBEJIHYHJIO BO3MOXKHOCTH 3SKCIEPHMEHTAJIb-
Horo nosuanusi Bcenennoir. OTmeyasnoch, 4yTo Bomubl AjauHHee 10—15 M ormpaxatores
OT HOHOCGEpH H He NPOHHKAIOT 3a Mpejesbl 3eMHOH aTMocdepbl (HJIH H3-3a ee
npenenos Ha 3ema0). Bomubsl Kopoue 1 cm morsomainorcs B rtpomochepe. Takum
obpasoM, aas «cBA3H» co BcesenHo#t moryt cayxuth YKB mammoit 10 M —1 cM,
HO B MOCJeiHee BpeMs NPHMEHSIOTCA H MHJJIUMETPOBBIE BOJIHBI.

Wnes wusyuennst BceseHHOl IpH MOMOWIM PaJHOBOJNH 3apoAMAach TOTAA, KOTAa
6bi10 o6napyzxeno, yro Coanue H [anakTHka SIBASIOTCS MOUIHBIMH H3JyYaTeNsiMH
paxuoBoaH. B macrosllee BpeMsi yiKe IIHDOKO pa3BHJAach HAyKa, 3aHHMAKOLAsiCS
H3y4YeHHEM KOCMHYECKHX TeJ MO HX pafHOH3JydyeHHIO, MOJYYHBILAs Ha3BaHHe paduo-
QCTPOHOMIIU.

ITepBoe 10Ka3aTeNbCTBO CYLIECTBOBAHUA DAJMOHM3/IYYeHHS H3 KOCMOCA ObLIO
nosyyeno B 1932 r., korza Ha BosiHe 15 M Ha6J0LaJHChb XAaOTHYECKHE CHIHAJbl —
Iy MBI, HHTEHCHBHOCTb KOTOPHIX MEHS/1aCh B TeYeHHe NHS H HMeJa MepHOoJ, PaBHBIH
3BE3JHBIM CyTKaMm. DTO yKa3hiBa/j0 Ha TO, YTO HCTOYHHK H3JIyUYeHHs [OJKEH HAXO-
AHTbCA 3a InpejenaMH cosHeyHoll cHcreMbl, [lanpHeiuine Ha6J0AeHHs MOKasaJy,
YTO HHTCHCHBHOCTb H3JIyUeHHsi Obila MaKCHMaJbHOH, KOTJa AHTEHHbi HaNpaBJSAJIHCh
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B ueHtp [anakTHku, T. e. YTO HCTOYHHKH H3JIyYeHHs HaxoxsTcs B ueHrpe [ anak-
THKH. ['J1aBIILIM OuaroM paAHOH3JyuYeHHs sBJseTcss paioH co3Beauii CKOpIHOHa H
Teabua.

INocnenyromme H3MepeHHs NPOBOAMJIHCL Ha BOJIHax AJHHOH 50 cM — 15 M. Boi-
N0 0OHAPY)XKeHO, 4YTO HHTEHCHBHOCTb H3JYYEHHsl TIPOINOPLHOHANbHA KyOy AJHHBI
BOJIHbI. VICTOUHMKOM H3/MyYeHHsi MOTYT CJAYXKHTb MEX3BE3IHBI ra3 H 3Be3fbl. Ta-
KHe 7K€ M3MEepeHHs INPOBOJAMJINCH C 1ieJbl0 OOHApYXKEeHHs aHaJIOTHYHOrO H3JYyYeHHS
Coumnuna. Ha Boane 4 M 370 H3.JydyeHMe OKa3a/JoCh BecbMa HHTEHCHBHBIM.

B 1946 r. Obl10 NOJYyyeHO pacnpejesieHHe HHTEHCHBHOCTH IO CIEKTpPY COJHey-
#oro pannonsnydyenus. Oxkasasoch, 4YTO MaKCHMYM IIPHHSITOTO H3JYYeHHS HMeeT Mec-
TO Ha BO.He 4,7 M H YTO 3TO H3JyueHHe HMeeT 3HauHTeJBHBIl yDOBeHb BO BCEM
1yana3one MeTPOBLIX BOJH. B 3toM ananasoHe paauonsnydyenHe CostHLa CBsSI3aHO
CO BCHBIKAMH COJIHEYHOIl 1esiTeJbHOCTH. YCTaHOBJEHa CBSI3b MEXKAY COJHEYHHMH
IATHAMH W H3MEHeHHeM COJHeYyHoro pajgnousaydennsi, C yBenHueHHEM TIOIANH COJ-
HEUHbIX TMsiTeH YBeJHUIBAETCS HHTEHCHBHOCTb H3JYyuyeHHsi. IHTeHCHBHOCTb H3JyuYeHHS
MEeHSIeTCSl TaK ’Ke, KaK M IJIOULa]b COJHEYHLIX NSTEH.

Pannousnyuenne CoJiHua 3aBHCHT OT (a3bl coJiHeyHol aesiteabHocTd. Habuo-
JleHHe 33 COJIHEYHOH [esiTe1bHOCTBIO jJaeT MHOro MNaHHBIX JJIsi TNIPOTHO3a pajHo-
cBs3ell, Tak Kaxk OT Hee 3aBHCAT COCTOSIHHE HOHOC(EPHBIX CJIOEB H, CJeJOBaTeNbHO,
3HuueHHs1 pabouHX vacTor. .

[To paanoMssyyeHHio MOKHO GoJiee TOYHO CYAHTb O COJIHEYHOIl JesiTeJbHOCTH,
yeM 110 IJIOLLAZH COJHeuHbIx nsred. HabuojeHwe 3a CONHEYHBIMH NSATHAMH BO3-
MOXHO TOJIBKO B $ICHVIO TOFOALY, H3MepeHHIO JKe HHTEHCUBHOCTH COJTHEYHOTrO pPajHo-
u3ayyeHHs: obaaka ne wewalor. Ilovexofi 7IpH H3MepeHHH DajHOIIYMOB SBJSIOTCS
TOJBKO ‘MECTHBIE DPO3bl.

OOHapyzKeHO, 4TO CVILecTBYeT CBs3b MeXKJy YBeJHYEHHeM HHTeHCHBHOCTH pa-
pousnyyenns ConHna 1 HOHOC(EpPHO-MArHHTHBIMH OypsIMH, NPHBOJASILHMH K YXYA-
UIEHXI0 HaH HapylleHHIo CBA3H Ha KB. VYBesnueHHe HHTEHOHBHOCTH paJHOM3JayHe-
Aua Ha0J101aeTcs HEeCKOJbKO paHblle HayaJja HOHocdepHOH OypH, YTO HaeT BO3-
MOJKHOCTb TpejBHeTb ee [OsiBJeHHe H IPHHATb COOTBETCTBYIOUIHE MepHI.

Ipu nepBeIX Hab.MOAeHHAX 3a paaHousnyyeHneM [anaktikn n CosHma BbisC-
HH0Ch, YTO NPHHATLIH aHTEHHOIl CHTHaJ, TOJAHHBIH Ha TPOMKOTOBOPHTENb HJIM
ocuwianorpad, mopo6eH XaoTHYECKOMY ILIYMY, TeHepHPYeMOMY HanpeThiM COMpPOTHB-
aenyeM. TloaToMy paaHOH3/TyyeHHe 4acTO HA3bIBAKOT PaJHOIIYMOM.

PannoacTpoHOMBI HCCEIVIOT TaKkKe pajHoudnvueHHe JIyHbI W GaHKaHWHX K
3emae niaaner: Mepkypus, Mapca u Benepbl. YcnemHo wuccreayiorcs H 6ospline
yaanendble or 3eman maanetsl: CatypH, YpaH, Henryn. Koneuno, usnyuenue mJa-
HeT BO MHOro pa3 MeHblle, 4yeM H3aaydyedne CousHua. Haubosnee mosiHble CBelneHMst
noayyeHsl o JIyHe, NMOCKOJbKY ee BHAHMBIH pa3Mep 3HAUHTENbHO MPeBHILIAET BHUIH-
Mbie pasMepnl nuaHer. Okas3anoch BO3MOXHBIM NDHHHMATb H3JAYUeHHE OT OTAelb-
HBIX YYacTKOB iOBEPXHOCTH JIyHB M HCCJIe10BaThb CTPYKTYpY noBepxHoctd. Jlast
LPYTHX Jl7aHeT BO3MOJKHO H3MepPeHHe TOJbKO OOllero paRHOH3NIYyueHH CO Bceid
NOBEPXHOCTH. }i3MepeHHs TO3BOJIMIM Y3HATH TeMIEPAaTypy M 3JEKTPHYECKHE CBOIi-
CTBa MOBEPXHOCTel IlIaHer.

PaauoactpoHomuyeckne Habaionenusi Be1yTCs TPH [OMOILH pPaAHOTENECKONOB,
TIpeACTaBaAIOIMHX c000li BecbMa CJ0XKHLIE coopy:Kenns. OCHOBHBIM 3J€MEHTOM pa-
JHOTEJIeCKONa fABASETCS aHTeHHa ¢  YIPaBJSIONHM YCTPOHCTBOM, I10O3BOJIAIOLIAM
H3MeHsSITh HanpaBleHHe H3JYYeHHS B BePTHKAJbHONH M TOPH30HTAJbHON MJIOCKOCTSX
(puc. 67). Takas aHTeHHa HmeeT GOJblIMe Da3Mepbl H Y3KYI0 AMarpaMMy Hamnpas-
JgeHHocTH. Papnoreneckon ¢ mapaGoanyeckoil aHTeHHOH pHaMeTpoM 64 M COOpYIKeH
B noc. MeaBexbid o3epa BOJM3iH MOCKBH. Jra aHTeHHa-TeJNeCKOl, pa3paGoTaHHas
nox pykosoactBom wi.-kopp. AH CCCP A. ®. BoromonoBa, 3ddekTusiio paboract
Ha BoJjHaXx AanHHee 2 cM. las paboTbl Ha CAHTHMETPOBLIX BOJIHAX [OBEPXHOCTH
3epKajia JA0JKHA OBIThb BLINMOJHEHA OYeHb TILATENbHO, C O0OJBLIOH TOYHOCTBIO, UTO,
KOHEYHO, TPY/AHO CJIeslaTh NPH GOJIBIIKX pa3Mepax aHTEeHHBHI.

JILpyrHM MeTOZOM MCCIeAOBaHHS IIaHEeT SIBJSETCS MOJyYeHHe pPaanOJOKalHOH-
HbIX OTpPa)KeHHH OT MX NOBepXHOCTeH.

[IpuMenenHe MeTOLOB PaJHOJIOKAUMH K H3YUEHHIO CTPOEHHS I1aHeT Tpebyer
MOLUHBIX TI€PeNaTyHKOB, OO.bIIHX aHTeHH H BCTpeuaeT psiA 1IPYIHX TPYIHOCTEH.

IMpexpe Bcero Hauald NPOBOAHTL PAIHOAOKAUHIO TnoBepxnocTH JIyubl. Pac-
crosinne 3emas—Jlyna—3eMas coctaBasier 750 000 KM, H 3aTyxaHHe CHTHajJa Ha
atom nytH 200 aB, T. e. curHaa ocaabasercs B 101 pas.

71



[Tepsrie oTpakeHHst pagHOBOJH OT JIyHbl GBLUIH NOJYYeHbl YYeHHIMH BeHrpHH
u CILA, paGoraBwnMu He3aBHCHMO, eule B 1946. Hcnosb3oBajnch mnepenaTuHKH
MolHoCThio okoao 200 kBT, paboraBuive Ha BosnHe AJMHHONH oKoysio 2 M. Ilpumens-
JIKCb OCTPOHAINpaBJIeHHble aHTeHHbl ¢ Ko3bduuuesTom ycHiaenns 400.

[Tpuem Ha 3eMmJle CHrHaJlOB, OTPa’keHHBIX OT JIyHBI, BCTpeuaeT GOJbLIHE NPHH-
UHNHaNbHble TPYAHOCTH, JIyHa JBHXKeTCA OTHOCHTeJbHO 3eMJH ¢ GosbloH CKoO-
poctero. Ilpy GoJbLIMX CKOPOCTAX CYLIECTBEHHYIO poJib Hrpaer addext [omnepa,
3aKJIOyalollKiics B TOM, YTO BOJIHA, OTpa-
KEeHHas OT JABHXKYILErocs TeJa, HMeeT Ya-
CTOTY KoJIeGaHWH, OTJHYHYI0 OT YacTOTH
MOCJaHHOH BOJIHBI.

Pacuer, nOATBEPXKAEHHBIH  OIBITOM,
noKa3blBaeT, YyTo NpH paGoTe nepefaTyHKa
Ha BoJHe uacroroil 145 MI pasHuma B
YacTOTax IePefaHHOr0 H HNPHHATOrO CHI-
najoB pocruraer 200 I'u. CnesoBatenbHo,
JLASi TOTO YTOOLI CHTHAJA OBbLT NPHHAT, NPH-
eMHHMK NOJKeH MMeTb IOJIOCY NpOIyCKa-
uusi He Menee 200 I'm. Ognako B 3TOM
clyyae ypoBeHb IIYMOB IIPHEMHHKa Ipe-
BbllaeT cJaalbbli CHrHAJ, TpHIEeAWHH oT
Jlyupl. C uenblo  yMeHbIUEHHS  BJHSHHA
WYMOB M0Joca TpPONMYCKaHHd NpPHEMHHKA
He JOJKHA INpPeBHIIATh HECKOJbKHX Trepll.
3710 B CBOIO OYepeAb NPHBOAHT K YPE3BLI-
yaliHO BBICOKMM TpeGOBaHHAM K CTalOHJb-
HOCTH yacToTH mepepartuynka. ITpu pabouedt
YacToTe COTHH Merarepl OH JOJuKeH HMeTb
cTabMJbHOCTD TNOPSAJAKAa HECKOJLKHX Trepll,
4yTO BecbMa TPYAHO obecneyuTb. Bropas
TPYAHOCTb  3aKJgioyaeTcs B TOM, YTO
pasMepsl  OCTpPOHANpaBJEeHHOH  aHTEHHH,
npeiHa3HauyeHHOH aas paboThl Ha MeTpoO-
BbIX BOJHAX, NMOJYYalOTCs GONbIIHMH, H NO3TOMY ee TPYAHO NOBOpayHBaTb B COOT-
BETCTBHH C mepeiBHXKeHHeM JIyHBI.

MeubinHe pa3Mepsl aHTeHH TpeGYIOTCA NpPH OCYIeCTBJIEHHH paiHosokauuu Jly-
Hbl BOJIHAMH CaHTHMETPOBOro aHanadoHa. Kpome TOro, Ha 3THX BOJHAX HCKJoYaer-
cq BausnMe HoHochepsl. B 1954—1957 rr. B TOpbKOBCKOM YHHBEpCHTETE GBLUIR
IOCTABJEHb ONBITH, NPH KOTOPBIX HCMOJb30BaNHCh BOJHbL AanHOi 10 ¥ 3 cm. Jlna
OCYUIeCTBJIEHHS! PaJMOJOKAIHKH TIPHMEHSJIHCh MepefaTyHKH MouiHocThio 1—2 KBt B
OCTPOHaNpaBJieHHble aHTeHHbl. KoaphHuHeHT HanpaBJeHHOTO AefCTBHA aHTEHHBI,
npelHa3HaueHHoll assi padoThl Ha BoJsHe 3 cM, noctHran 120 000, u Bca H3nyyaeMas
9HEeprusa KOHIEHTpHpoBadack B yrie 0,5°. B pesysbraTe 3THX ONBLITOB Obll H3MEDEH
K03bdUUHEHT OTpPaKeHHs PaaHOBOJH OT JIYHB, KOTOpbIA coctaBHi npuMepHo 0,25,
H GbLID YCTAHOBJIEHO, YTO OTPazKeHHe NPOHCXOAHT OT LEHTPaJbHOH YacTH BHIUMOrO
Jucka JIyHbl

PanHonokauHonHble HccaenoBands JIyHbl Tmpoposkamuc W B 60 romax. Jast
TIOAMOTOBKH K IOCajKe KOCMHYECKHX annapaTtoB Ha JYHHYIO MOBePXHOCTb H IS
TIPOEKTHPOBAHHS  PaJAHOTEXHHYECKHX CHCTEM, OCYLIeCTBJAIOLIHX I0CaJKy H CBf3b
KOCMHUYECKOTO ammnapara ¢ 3eMuell, Heo6XoiHMO OblI0 MOJYYHTb CBEeJEHHS O CTPYK-
Type, XapakTepe H 3JEKTPHYECKHX CBOHCTBAX NOBEPXHOCTH JIyHBI

OJHOBpEMEHHO HayaJHCb HMHTEHOHBHblE HCCIefoBaHHs muaHeT CosHedHOW CH-
CTeMbl, HO AJIsi 3TOr0 MPHULJIOCH TOCTPOHTb PaAHOJOKAUMOHHBIE YCTAaHOBKH 3HaAUH-
TesbHO GOJblIeHl MOLIHOCTH, NOCKOJBKY HaHMeHbllee paccTosiiHe OT 3eMJaH 10 OnH-
2Kafiwell K Heil nuanetsl — MepkypHsa cocraBasieT 92-108 kM.

Inanetuwiit papnonokatop lLlentpa pasbHell Kocmuyeckoil cBsish CCCP  6bin
.Co3JaH Toj pykoBomcTBoM akagemuka B. A. KoresbhukoBa. C moMollbio 3TOro pa-
ZHOJIOKAaTOpa OCYLIECTBJeHa pajgHonokauus Benepb, Mapca, Mepxypus.

PanHonoxaunonusle uccnenoBanus Jlynsi M miader Bepytes B CIIA, Anraum
# Jpyrux crpaHax. Ha pasHbIX yCTaHOBKaX IPHMEHSIOTCS BOJHBI DPasIMYyHOH MJIH-
Bl 0T 2—3 1o 70 cM. B pesysnbrare HccaepoBaHHi IMOJaydyeH OOLIMPHBIA MaTepHal.

72

Puc. 67. AuteHna panuoTesiecKona.



OnplTel pajaHoNoOKan¥H JIyHbl J1aJH peatbHYIO INOYBY Il OCYLIeCTBJEHNHT HIEB
Hcriosib3oBanusi JIyHH B KauecTBe peTpancasropa, JleficTBuTenbHO, BO BpeMsa CBoe-
ro HauGosbllero yjpaseHus oT 3eMmJsH JlyHa CTaHOBHTCS BHAMMOIl IOYTH CO BCeX
nyHKTOB TNosycdeps 3eMuH, obpauleHHoil X JIyHe, H, cjefOBaTelNbHO, NyTeM OTpa=
XKeHHss orT JIyHBl BO3MOXHa paAMOCBSI3b MeXJAY BCEMH INYHKTaMH, HaXOASIKMHCH
Ha 5ToM noJaywapud. Ho Takass paauocBs3b He MOXET BECTHCh KPYIVIOCYTOYHO,.
HeH36eXKHbl TIepephIBEl CBA3H BO BpeMs 3axojxa JIyHBL

ITpoBOAHIHCH OTHe/MbHbIE ONBLITHI YCTAHOBJEHHS CBsseil ¢ Hcmosnb3oBanneM Jlya
Hbl B KadecTBe perpaHcadTopa. [l 3TOro NPHMEHSJIMCb NEPeNaTYHKH MOUIHOCTbIO
100 kBT, paboraroumue Ha uactote okojo 200 MIL, nmpuyeM WIMpHHA IepelaBaeMoi
MOJIOCHl 4aCTOT cocrtaBadana 3 KIL, T. e. MoxHO ObIIO TNepeaaBaTh Tejerpagpuoe
H renedonHble cooluieHHs. V3MepeHHsi NOKa3anH, YTO DPaJHOBOJHEI MPOXOAAT NYTh
po Jlyssl u obpatHo 3a 2,5 c. OQHOCTOPOHHSs pajHOTeNerpapHasi H paauoTene-
¢oHHas CBA3b C HcHoJb30BaHHeM JIyHBI B KayecTBe MaCCHBHOTO DPETPAHCISATOP&
ocymecrsiasnace Mexay Anxraueit w CUIA. [Ins nepejaun CHrHaJOB HCIOJIb30Banach
rpoMajHas aHTeHHa pajHoTeseckona MaHyecTepCKOro yHHBepCHTeTa.

B DBonHCKOM yHHBepCHTEeTe OCYLIECTBJSJCS NpHEM oTpakeHHbIX JIyHoH crraa-
noB Ha Boanax 108 u 151 MIu, nepepaBaemunix u3 Beabmapa (CIOA). Oans paauo-
CBSI3H HCIOJIb30BAJIHCh INepelJaTyHK MoulHocThio 50 KBT M nepejaipoiiasi aHTeRH¥
B Buge napabosHyeckoro 3epkasia AHaMeTpoM 15 M. CBs3b OKasbiBasach BO3MOXHOMW
B TeyeHHe 6 u B cytku. [Tocse 3axona JIyHbl 3a JIHHHIO TODH30HTA TIPHEM CHIHAA&
Obl1 BO3MOXKeH elile B TeyeHHe 10 MHH.

BoigBurasnuch NMpoekThl HCHOMb30BaHHA JIYHBI 7151 peTpPaHCJASLHH nepeiad Teae-
Bujenusi. [lelficTBHTENbHO, TeNeBH3HOHHbIE CHTHAJIBl, OTpazkeHHble OT JIyHBl, MOTJW
O6bl OBLITH NPHHATEL Ha GOJBLIKX PAacCTOSTHHUSIX, H OJMH NepelaTYHK Mor 6bl obcay-
XKuBaTh Goubliyio TeppHTOpHio. OAHAKO ONMHCaHHBIE ONBITH II0Ka3a/H, YTO B Hac-
Tosilllee BpeMsi 3TO HEOCYLIeCTBHMO.

HccaenoBaten He CYHTAlOT JIMHHH CBS3H, HCIOJb3YIOIIHE OTPaKEHHsl pajno-
BOJIH OT JIyHbl, 0COGEHHO TNepCHeKTHBHBIMH.

I1y6ankyloTCsi COOOIIEHHST O TOM, YTO OTpa)KeHHss PaiHOBOAH OT JIyHEI HC-
NOJb30BAJIHCh PAJHOMIOOHTENIMH 1JIs1 YCTAHOBJIEHHs JayibHHX cBssell, Takyio pabo-
Ty npoBea paiuo/o6HTeap K3 wrara Helo-Ilxepcn, CIIA, xoropwil mosnyyan or-
paxenHs ot JIyHbl B TeueHHe uyerhbipex JeT ¢ 1973 no 1976 rr. OH ucnoab3orad
napaboJiHyecKyl0 aHTEHHY JHaMeTpoM 8,5 M, HMelomyi0 KO3(hGHIHEHT YCHIEHNSD
28 nb u ysKylo aHarpaMMy HamnpaBJEHHOCTH WIHPHHOH 6° 10 NOJOBHHHOH MOlI-
Hoctd, Pabora Benach Ha Bomite ¢ yactotofi xoneGanuit 430 MI'm. 3a 3TH roaer
HCCJIeN0BATeNIO-PaHOMOOHTENI0 YAAJOCh YCTAaHOBHTb ABYCTODOHHHE paJHOCBA3N C
PanuoMOOHTeNAMH BCeX KOHTHHEHTOB. JTO ellle OAHH NPHMEp TOro, Kak pagHoJobu-
TeJIH OCBAHBAIOT HOBbIE MYTH PaclpOCTPaHEHHsS PaiHOBOJH.

C sanyckoM 4 okTs6psi 1957 r. nepBOro HCKYCCTBEHHOTO CIyTHHKa 3eMJH OT-
Kpbl1aChb HOBasi CTpPaHHUa B HccaefoBaHMH muaHer CosHeuHolt cHcreMbl. Craac
BO3MOKHBIM HCCJIe0BaThb NOBEPXHOCTH H aTMOCdepbl TIaHeT ¢ OJM3KHX paccTosi-
Hufl. ABTOMaTHYeckas craHuHs <«JIyHa-2» BrepBble AOCTaBHJAa HayyHylO allapa-
TYPY K KOCMHYECKOMY Teay H KaK Obl NpPOJIOKHJIA JOPOTY MHOTOYHCJAEHHBIM I10-
CJEAYIOIHM CTaHIHSIM.

Kocmuueckne anmapatel HanpaBasiiich kK Jlywe, Mapcy, Benepe, Mepkypnio,
IOnuTepy u ¢ GaH3KOro paccTosiHHsl coofliaid CBeaeHHs o JlyHe W IjaHeTax.
Ha nosepxnoctsix Jlyub, Benepnl m Mapca paGorann npHGOpbl, AOCTaBJEHHBIE CIO-
Jla KOCMHYeCKHMH amnmnapaTtaMHi. 3alyCKajHichb HCKycCTBeHHBle cnyTHHKH JIyHb, Bene-
pul, Mapca, KoTopble NO3BOJHJIH 0OCJHeN0BaTb ITH HeGeCHble Teja CO BCeX CTOPOH
H TNOJYYHTb H300paykeHHe HeBHAHMOH 1Jas Hac obpaTHOH cTOpoHbl JIyHBHL

Ha xocmuyeckux KopaGasX H CTaHUHSX YCTaHABIHBAeTCs pa3/IHYHasi amnmapa-
Typa. Benpercs panmoactpoHoMHueckoe HabJlojeHHe 3a H3JIYUEHHEM IJIaHET H yCTa-
HaB/IMBaeTCA pajJHOJIOKALHOHHAA amnmnapaTtypa, NO3BOJs0Ilast CO CPaBHHTENbHO He-
OoMbLINX pacCTOSIHHII TPOBOAHTh Gosee JeTajbHble HCCJEL0BaHHS TOBEPXHOCTET
H aTMmocdep miaaHer.

Okasajoch, uTO HauGosee TMOJHbIE AAHHBIE MOXHO MNOJYYHTL B TOM CJayuae,
KOTrJa HCCJEN0BAHHSA MPH IMOMOLIH anmnapatypel, YCTAHOBJEHHOI Ha KOCMHYECKHX
KopabasiX, coyeTajoTCs C HA3eMHBIMH pPajMOaCTPOHOMHUYECKHMH M PajHOJOKalHOH~
HBIMH HaO6JII0eHHSAMH,

INoppoGubie naHHEIE O CTPOEHHH aTMOcdep MJaHeT LaeT HX DPaaHONpPOCBEy}Ba-
HHe. [lns NpOBeJeHHsl paJHONPOCBEYHBAHHS INepefaTUHK, YCTAHOBJIEHHBIH Ha GopTy
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KOCMHYECKOTO annapaTa, IOCHIIaeT CHIHajbl, npHHuMaeMbie Ha 3emye. [To Mepe
3axoJla anmapara 3a [UVIaHETY PAJHOBOJHBI BCce OOJbLIMHA NyTh MPOXOAAT B aTMO-
ctepe naaHeThl, H TPaeKTOPHsS BOJHBI TIPOXOAHT Bce OaHKe K MOBEPXHOCTH ILJIaHETHI.

ATtmocdepa mnaHeT HEONHOPOAHA, # B Hell MPOUCXOAHT pedpakUHs panHoO-
BOJH aHAJOTHYHO TOMY, KaK 3To HMeeT MecTo B arTMoctepe 3eman. I[To mepe
IBHXKEHHsi aniapaTa MeHSeTCsi TPaeKTOpHS H CKOPOCTb paclpOCTPAHEHHs BOJIHBI
B aTMoctepe nuaHerl. Habmopass 3a HanmpasjeHHeM INPHXOJa CHTHalla H H3MeHe-
HHeM ero (asbl, NOJY4YaloT JaHHble 00 H3MeHeHHH Ko3((HUHeHTa IpeJOMJIEHHS
aT™Mocepsl IJaHeThl ¢ BHICOTON. Bce 3TH H3MepeHHsi npoBoisTcs Ha BoaHax YKB
JIHaNa3oHa.

PAIVIO®U3NYECKHNE CBOVICTBA IIOBEPXHOCTEM M ATMOC®EP ILJIAHET
BHYTPEHHEV COJIHEYHOM CHCTEMBI

[Tnanerst Mepkypuii, Benepa u Mapc BMecTe ¢ 3emseli 3aHMMalOT BHYTPEH-
HI0I0 yacTb COJIHEYHON CHCTeMbl M HauGoJiee LOCTYNHHI [JIsi HcciaenoBauuil. VMenHo
3TH " IJaHeTHl BMmecTe ¢ JIyHOH B mnepBylo ouepelb HCCIAEAYIOTCS DPajHOACTPOHOMH-
YECKHMH, pPafHOJOKALHOHHLIMH METOXaMH M IPH NOMOIH KOCMHYECKHX CTaHIHUH,
Banxaiimeit x CosHuy nnaHetoil siBasiercs Mepkypuit; camoii yaanennoit ot Couan-
Ha TJaHeTo#l BHyrpenHell yactH CosHeuHoli chcTeMBl sBJsercs Mapc.

B Taba. 2 ykasaHbl pa3Mepbl IUiaHeT (MaKCHMa/bHBIH palnyc MJaHeThl), pac-
crosinde KaxpoHl maanerol ot CoJHLIA, a TakXe MaKCHMaJbHOE H MHHHMaJbHOE
PacCTOSIHASL OT IJIAHEeTH 10 3eMJIH.

Ta6auma 2

Panuyc 3kBaTopa i
Cpeanee paccrosi- | Paccrosiune ot
Inanera HHe OT MNJaHeT 0| 3eMJH Lo IJa-
KM OTHOCHTEJILHO Pa- | Cosuna, 10° kM HeT, KM
auyca 3eMaHu

3emasn 6370 1 149,6 i —
Jlyna 1740 0,27 149,6 384400
Mepkypuit 2500 0,38 57,9 1 (92—207)-108
BeHepa 6060 0,95 108,2 (39—258) - 108
Mape 3300 0,52 228,0 (56—398) - 108
Bankaitmas nnanera BHewreii wactu Cosmeynoil cucreMsr — IOmuTep ynmase-

#a or CoJHIA HAa paccTosHHe, B NATb pa3 Gosbluiee uem paccrognne or Cosuua
no 3eman. PaccrosHme or 3emsu 10 naaHeT BHeuiHell wacTH CoJHEUHOH CHCTeMB
B HECKOJBKO pa3 NpeBbillaeT PacCTOsHHe 10 NuaHeT BHyTpenHeil yactd CouHeuHol!
CHCTEMBI, YTO CYIECTBEHHO YCJAOXKHSIeT YCJOBHS MHCCJENOBAaHHA ILIaHET BHeuIHeH
yactH CoJHEYHOll CHCTEMBI.

PaccMOTPHM KpaTKO OCHOBHBIE pajiHO(H3HUECKHe NapaMeTphl 0BepXHOCTeil H
atMocdep JIyHwsl M nianer BHyTpeHHeil yactH COJIHCYHON CHCTEMbI, YHCJIEHHBlE AaH-
Hbe 9THX NTapaMeTPOB CBe/eHH B TalJ. 3.

JIysHaa noeepxnocTsy TUpeacTaBisieT co0oil TeMHbIH CyXof MarepHal, HeCKOJbKO
OTJHYAIOLIKIICS [0 XUMHYECKOMY COCTaBy OT 3eMHBIX nmopoia. Bonee TBepaywo mo-
BepXHOCTb JIyHbi  HOKPbIBA€T OCKOJIOUHO-NBbLJIEBOIH C/0H, Ha3BaHHBI DEroJHTOM.
[1/0THOCTL peroiTa HaMMeHbllas Ha MOBEDPXHOCTH M BO3pacTaeT C TJIyOHHOH, a
obmwas TosuuHa caos xosebiaercs ot 40 cm o 40 m. CoBerckHil HCCaepOBaTelnb
B. C. Tpouukuii nepBelii Ha OCHOBAaHHH PajHOJOKALHOHHBIX HadMoAeHHH JIYHHI
npejackasal, 4To IIOBEPXHOCTb JIyHbl JOCTATOYHO IJIOTHAs, a He INPeACcTaBiseT
cofoli TosicTHl caoil NbAH, Kak aymand panee. Ilpenckasaunss B. C. Tpouuxoro
TMOJIHOCTBIO ONPAaBAAJHCh: KOrAa NepBhlil JyHHbl acTponaBT H. Apmcrponr ¢ omac-
KOH chesan mepBeii mwar no JIyHe, okaszanoch, 4To IpyHT JIYHBI JOCTaTOYHO NPOYEH,
H 00yBb aCTpoHaBTa NOTpy3Haach B Mblib He Gojee yeM Ha 2 cM. XapaKTepHOH 0CO-
OEHHOCTBIO JIYHHOH NOBEPXHOCTH $BJISIETCS HaJHYHe KPaTepoB — KOJbLEBBIX TOp-
HbIX oOpasoBaHHH. BoJblliHe paBHHHBI Ha noBepxHocTH JIyHBI HCcseJOBaTeNH Has-
BaJllH «MOPSIMH>.
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Ta6auna 3

Mansan lﬁ,‘ﬁ,";“’;'. Atmochepnoe u§::$?1;;~ JexTpoHHAS
INnanera Xapaxrep TeMnepa- | pacenns AaBJeHHe noMaeuns | TJIOTHOCTB
TIOBEPXHOCTH Typa M0- | nopepxno- | BONH3H MO- |rponoce- | HOHOCDEDH,
BepXHO- oTH BepXHoCTH, [Ta pHl 1 3/cm®
ctH, T, °C
3emns Boaa, cywa 58 0,40 108 1,00031 108
Jlyna Peroaur, cKaa, 130 0,06 1,0 1,00000 103
BB
Mepky- | Ckanbl, OblIb 420 0,06 102 1,00000 1,5.10%
ui
Il)3eﬂepa Ckaanl 480 0,12 9,2.108 1,01400 5.10°
Mapc PaBHuHa 30 0,07 6-102 1,00008 108

[lepsbie CBefeHHs O CTPOEHHH IIOBEPXHOCTH oOpaTHOH. HeBHAHMOH ¢ 3eMJH,
CTOPOHH JIYHH OBUIM TOJAYYEHBl C NOMOLIBI0 MEXIVIAHETHOM CTaHIHH, 3anylleHHOR
4 oktabps 1959 r. HeoanokpaTHble paaHOJOKAlHOHHLIE HccjeloBaHHa JIyHH, 1po-
BoAauBILHecss Ha YKB pasuMuHOH IJHHB, NO3BOJHJH OLEHHTb 3JEeKTPHYeCKHe Iapa-
MeTpe ee noBepxHOCTH. ITo CBOHM 5JIEKTPHYECKHM CBOMCTBAM IIOBeDXHOCTb JIyHBL
6aH3Ka K mycTHHsM Ha 3eMse. Boxa Ha noBepxHoctH Jlynwm orcyrcrsyer. JlaBae-
HHe aTMochepn BGJH3H noBepxHocTH JIyHnl He mpeBnimaer 1 [la. Jlyna ne o6aa-
JlaeT CylleCTBEHHLIM MaTrHHTHBIM TIOJIEM.

Oka3anoch, 4YTO NJOTHOCTH 3JEKTPOHOB BOIH3H TNOBepXHOCTH JIyHbl Goablie,
yeM B KocMoce, u gocruraer 103 s/cm3. IloatoMy roBopsit, utro JlyHa HMeeT HOHO-
chepy.

Mepxypuii nanbonee O6amu3Ko pacnonoxked K CosHny. PannosnokanHoHHbE OT-
paXKeHHs, NOJNyueHHble OT NOBepXHOCTH MepKypHs, yKa3hBalOT Ha TO, YTO XapakTep
H 3JEKTPHYECKHe TlapaMeTpbl ero MOBEPXHOCTH 6AH3KH K mnoBepxHoctH JIyHnl. Mep-
KypHil HMeeT OYeHb pa3pexkeHHYI0 arMocdepy (aTmocpepHoe naBJieHHe Yy INOBEpX-
Hoctd okoso 100 Tla), cocrosiiylo H3 THAXKeNbIX HHEPTHHIX Ta30B: KPHNTOHA, apro-
Ha 4 KceHOHa. MakcuMaJbHasi IVIOTHOCTb 3JEeKTPOHOB coctaBiseT 1,5-10/° afcms.

Benepa no pasmepy, paccrosHuio ot CosHI@ H TNPOTSAXKEHHOCTH aTtMmocdeps
Gosiblle Ipyrux ILIaHeT NOXoxka Ha 3emuo, MocaenoBawusi nJiaHethl Benepnl pa-
JIHOJIOKQIIHOHHBIM METOJOM Ha BOJHAX IJAHHOH oT 3 c¢M 10 8 M NOKasamH, yTo ee
IOBEPXHOCTh HMeeT TOpDHCThHIE YYaCTKH H TaK JKe LIepoX0oBaTa, KakK IIOBEPXHOCTh
Jlynpl, TIpoBogHMOCTb MOBEPXHOCTH HHYTOXKHA MaJsa, a CpefHsis AH3JNeKTpHuecKas
NPOHHLAEMOCTb TaKas Ke, KaK y CKaJbHBIX TIOPOA 3eMJIH. ’

OcHoBHOlI kKoMnoHeHTOH atMoctepsl BeHnephl siBasieTcsi yraekucawii ras. [laor-
HOCTb arMocdephl BesuKa, H AaBieHHe BOJM3H ToBepXHocTH pocturaeT 9,2-108 Ila.
Ilaser atMochepsl BeHepsl HOHM3HPOBaHB, TPHYEM JHEM 3JeKTPOHHAs IVIOTHOCTH
ee pocruraer 5-10° 3/cM3, a Houblo ymeHbluaercs Ao 104 3/cM® W HMeeT MaKCHMyM
Ha Beicore 150 kM. ITosyueH rpadHk H3MeHEeHHsi 3JEKTPOHHOH NJOTHOCTH C BhHICO-
Toll. B aTtMocdepe conep:kHTCS 3layHTeIbHOE KOJHYECTBO NBUIH, obpasyioiell obaa-
Xa, 3aBHXpsIOLHeCcss H TepeMelllaloniHecst 6Jarojapsi rOCNOACTBYIOIHM TaM BeTpaM.
Benepa 06:1aaeT MOCTOSHHBIM MAarHHTHBIM TOJIEM.

Mapc wnMeer NOBepXHOCTL, NPEACTaBJSIOLIYI0 cO6OH, B OCHOBHOM, HYCTbIHHBIE
PaBHHHBI, COCTONIIHE H3 BYJKAHHYECKHX NOpPOA. BOJH3H NOJIOCOB HMEIOTCS LIANKH
cHera M Jbxa. Boxas na Mapce Maso. CpepHsis 1H3j1eKTpHYecKasi MPOHHIIAeMOCTh
TaKasl ke, KaK y NYCTHIHHBIX NOPOJX 3eMJH.

ArMoctepa Mapca cocToMT B OCHOBHOM H3 yraekucjoro rasa. B armocodepe
CoAepiKaTcs NblIb H KPHCTAaMNBl JbJa B BHAe obOJaaxkoB. JlaBneHne atmocdepsl ¥y
noBepxHoctd Mapca cocraBasier npuMepHo 6-102 Ila u y6GeiBaeT ¢ BHICOTOH IO
IXCIIOHEHIHAaNbHOMY 3aKOHY, TaK 4to Ha Bbicore 30 kM JjaBienne Menee 10 Ila.
[TosromMy na BheicoTax Gosee 30 kM Tpomocdepa Mapca He BaHsieT Ha pacnpocTpa-
nenne YKB. Ha paueBHoilt cropone Mapca oGHapyxKeHa HOHocdepa C MaKCHMalb-
HOH 3JIeKTPOHHO! myoTHOCTBIO 10° 3/cMm3, Haxopasimeiics Ha Bhicote 120 kM. Ha
HOYHOM CTOPOHE 3JIeKTPOHHAash MJIOTHOCTb CHHXKaercs xo 10% a/cms.
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PACIIPOCTPAHEHUE PAJJMOBOJIH BBJIYBH IIJIAHET

B wHacTosiiee BpeMsi HMEIOTCs PpacyeTHble H 3IKCNepHMEHTa/bHble JaHHbE O
pacmpocTpaHeHHH paiHOBoaH BOau3n noBepxHocTedl Jlywbl, Benepn, Mapca u B
armocthepax muaHer. PacyeThl mMpOBOAATCS TeMH e MeTOJaMH, YTO M Ui HaleM-
HBIX paJHOTPAcC: YUHTHIBAETCSl BJHsSIHHE IOBEPXHOCTH, Tponochepsl H HOHOCHEpH
NJIaHeTHI.

Ha JIysne BO3MOXKHO paclpocTpaHeHHe TOJBKO MOBEPXHOCTHHIX BOJIH, IOCKOJb-
Ky aTMocepa NPaKTHYECKH OTCYTCTBYeT.

Ucnonbsosanve YKB nuanasoHa B ycsaoBusix JIyHel He MoOXKeT JaTh XOpPOLIHX
pesysbTaTOB, TaK KakK paguyc JIyHsl coctaBiseT 1738 KM H JaJbHOCTb NpPAMOR
suauMocTH Ha JIyHe B 1,9 pasa menmbwe, yem na 3emae [cm. dopmyay (13)], ©
Jaze IpH BLICOTE TNOABEMa aHTeHH hy=h,=10 M oHa me npespiuraer 12 xm. [Lno-
Xast NPOBOJIMMOCTb INOBEPXHOCTH JIyHBI NPHBOAHT K OOJbLIHM IOTEPSIM IOBEPXHO-
CTHOIl BOJIHL, a MaJblii pagHyC KPHBH3HLI JIYHBl yXyAllaeT YCJHOBHA AH(paKUHHA
110 CPAaBHEHHIO C 3eMHBIMH YCJIOBHSIMH.

OcHOBHBIM (haKTOPOM, ONpEAENAIONHM YCJI0BHEe PaGOTHl PaJHOJNHHHH 3eMJst —
Mapc u 3emas — Benepa, sBasiorcst Gousble paccTosiEnsa. [laxe Toraa, Koraa
3TH NJIaHETHl HaXOASTCS Ha MHHHMAaJbHOM DacCTOSIHHH OT 3eMJIH, Heo0xoauM 3a-
flac MOLIHOCTH pajgHocHcTeMbl B 225—270 nb.

Mapc uMeeT CHILHO paspexeHHylo aTMmochepy, KoTopas oOKasbiBaeT caaboe
BJMsSIHHE Ha pAaClpoCTpaHeHHe pPajHOBOJH NPH pacIOJIOKEHHH HCTOYHHKA Ha MJa-
sere. PagnonpocBeunBanve atmocdepbl Mapca, Korna MexnjiaHeTHasi CTaHUHsl MPoO-
XONHT BOJM3H IJIaHETHl, TMO3BOJIHJO IOJYYHTb HHGOpMaLHIO O NapaMerpax ee ar-
Mocdephl.

Benepa okpyxena nJoTHOM armocdepoil, KoTopas CyIIeCTBEHHO BJiHseT Ha
pacnpocrpaHenHe PajHOBOJH, BbI3biBasi pedpakiHoHHBle 3((GeKThl M MOIJIOLIEHHe.

PagnoBosiHbl, H3JTyuyeHHble HCTOYHHKOM, HAaxXOASIIIHMCS Ha MNOBepxHOCTH Bene-
pBl, CUJbHO Ppedparupylor B Tponochepe Benepr, a NpH yrie Mmecra Jyua MeHee
8° mpouCXOaMT CBepXpedpakiMs, W BOJHB He BHIXOAAT 3a Tpenenbl aTtMmocheph
naakersl. HeonHopoaHoCTH Ko3(GdHuHEHTa npeaoMieHHs aTtMocdeps Benepnl Gosee
HHTEHCHBHBIE, YyeM aTMocdepbl 3eMJ/iH, 4TO NPHBOAHT K CHJbHBIM 3aMHDAHHAM CHI-
Hana. MounexkynsipHOoe TOTJIOIeHHe BBHI3bIBaeT ocCJabJjeHHe PaLHOBOJH CAHTHMETpO-
BOTO JHANa30HA NPH NPOXOXKIEHHH Bcell Touiu arMocdepsl mpuMepno Ha 5—10 1b;
BosHE AauHON 30—60 CM IpakTHYECKH He HCHBITHBaOT moraomenns, Honocdepa
Benepnl orpaxkaer Gosee KOpDOTKHe BOJHBI, yeM HoHochepa 3eMiH.

WccnenoBanre pacnpocTpaHeHHsl PaJHOBONH B KOCMHYECKOM MNpPOCTPAHCTBE H
BOAH3H IJIaHET TOJBKO Hauanoch, Ho BKjaX COBETCKHX YueHHIX B 3TOH 06JacTH
OyeHb BeNHK. DTH HCCAeAOBaHMsI TPeGYIOT CJOXKHOH amnapaTypsl, H B HHX YyyacT-
ByIOT GOJiblllHe HayuHble KOJJEeKTHBb.. B o06sacTH pacnpocTpaHeHHsi PafHOBOJH
MHOTO HHTepecHbIX pesyasTaToB mnomyyero M. A. KousocosbM, O. H. SkoBreBnM
W MHorumH Apyrumu. [logpobGHee 00 3THX HCCJIeLOBaHHAX MOXKHO NPOYATATh B
KHHraX, YKa3aHHbIX B CIIHCKe JIHTepPaTyphl.

3AKJIOYEHHE

Mbl KpaTKO O3HAXOMHJHCh C OCHOBHBIMH OCOGEHHOCTSIMH pacmpocTpaHenns KB
u YKB. Ilpu 3TOM HEOQHOKPATHO YKa3blBaJOCh, YTO Aa/JleKO He BCe SIBJEHHA B 3TOH
00/1aCTH HOJIHOCTbIO H3yyeHbl. Belb pacnpocTpaHeHHe paaHOBOJH — IPOLECC BeCh-
Ma CJOXHBI, NOABEPKEHHBIH BJHSAHHIO DAa3HOOOPA3HBIX NPHPOAHBIX SIBJEHH.

Ha ycnoBusi pacmpocTpaHeHHs pPalIHOBOJIH OKa3biBalOT BJHAHHE KaK MPOLECCH,
MPOHCXOAALLHe [1ajeKo 3a MpejesaMH 3eMHOH aTvochepbl (MOSIBJEHHE COJHEYHBIX
nsiteH, senbiwukd Ha CoJiHie, KOCMHYeCKHe JIyuH, MeTeOphbl), TaK H MNpOIecCHl, Tpo-
HCXOAsIIHe BOJM3M 3eMHOII NMOBEPXHOCTH (B HOHochepe H Tpomochepe) H Ha caMmo
3eMHOIl TIOBEPXHOCTH (CTPOHUTEJLCTBO HOBBIX 31aHHl, ABHXKEHHe TPAHCNOpPTa H T. IL).

YcaoBHS pacmpoCTpaHeHHS PalMOBOJIH H3MEHSIOTCS B 3aBHCHMOCTH OT BpeMe-
HH CYTOK, BpPEMEHH TOf&, (asbl COJHEUHOI AeATeJbHOCTH, OT MOroAsl. Jlns u3yueHHs
0coGeHHOCTell pacHpocTpaHeHHs paJHOBOJNH B Pa3JHYHLIX YCJOBHAX Tpebyercs
6oJbloe KosgHuecTBo Habmoaexud. HeoGxoauMmo HadmoxaTh YCJAOBHS pacnpocTpa-
HEHHs PajHOBOJH B Pa3HOe BpeMs, Ha pa3/IMUYHbIX PaCCTOSHHAX, Haj PasHOH MeCT-
HocTblo, O0OGIHB TakHe HaOJIOAeHHS, MOXHO BBbISIBHTb OINpeNeJeHHbIe 3aKOHOMep=
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€OCTH H, OOOCHOBaB MX TEODeTHUeCKH, MOJNYYHTb pacyeTHble GOPMYJH. DTO NO3BO-
JIMT B JdasbHelillleM NpaBHJbHee BeCTH pacueT JHHHH PaJHOCBS3H, pajuOBellaHHs B
TeNIeBH3HOHHOIO BelllaHHfA, JaCT BO3MOXHOCTb IIPeACKAa3aTh BepOSITHHIE HapYIIEHHS
CBSA3H H IPeIyCMOTPeTb CIoCOObl 60PbOBI C HHMH.

Papnomo6urenn coirpanu GOJbINYIO pPOJAb B PA3BHTHH PaXHOCBA3H. Beab HMeH-
HO OHH TIePBBIMH CTan¥ OCBaHBaThb JQHana3oH KB H yKaszamu nyTe TpaBHJIBLHOTO
HCIIOIb30BAHHSl 3TOr0 JAHaNa3OHa, HCIOJIb30BaJiH HOBblE BO3MOXKHOCTH CBEpPX/ajibe
Hero pacmnpocrpaHenus YKB,

Ilpn coBpeMeHHOM WIHPOKOM pa3BHTHH PajHOMIOGHTENCTBA BO3MOXKHO NpOBe-
JleHHe MaccoBbIX HaO/IOJeHHH 3a pacmpocTpaHeHHeM paaHoBOJH. Pajanosoburenn
BEJYyT NpHEM CHTHAJIOB HCKYCCTBEHHBIX CIYTHHKOB M KOCMHYeCKHX Kopal.el, yBie-
KalOTCA JaJbHHM TPHEMOM TeJieBHIeHHs, HaOJiofalT 3a pacnpocrpaHeHueM MB,
OCYLIECTBJIAIOT AaJIbHHE CBSI3H B JELHMETPOBOM JAHama3oHe.

Her coMuenns, 4yro, onupascb Ha apMHIO COBETCKHX panwosioGuTenell, HallR
HayyHble HHCTHTYTBl CMOTYT IIPOBOAHTb MAacCOBble 3SKCIIEPHMEHTHl 110 H3YYEHHIO
PacHpOCTpaHEHHs PaJHOBOJIH.

IIPHJIO)KEHHE
1. NEPEBOX JOELUMUBES B OTHOWEHHE MOIMHOCTEXM U HANPSA)XEHHOCTEHW MNOJA
Ycunenue OcanabJenue
ab P/P,y E|E, ab PP, E|E,
0,1 1,023 1,012 —0,1 0,977 0,990
0,5 1,122 1,059 —0,5 0,891 0,943
1 1,259 1,122 —1 0,794 0,893
2 1,585 1,259 —2 0,631 0,794
3 1,995 1,413 —3 0,501 0,709
4 2,512 1,585 —4 0,398 0,633
5 3,162 1,778 —5 0,316 0,562
6 3,981 1,995 —6 0,251 0,501
7 5,012 2,239 -7 0,200 0,446
8 6,310 2,512 —38 0,159 0,398
9 7,943 2,818 —9 0,126 3,55.107}
10 10 3,162 —10 107! 3,16.107!
20 10 10 —20 1072 10~!
30 103 31,6 —30 1073 3,16.10~2
40 104 102 — 40 10~4 102
50 108 3,16.102 —50 1075 3,16.1072
60 108 108 —60 106 10—3
70 107 3,16-103 —170 1077 3,16.10—*
80 108 104 — 80 108 10~
90 100 3,16.10 —90 109 3,16.10~°
100 1010 10 — 100 1010 105
200 1020 1010 — 200 10—20 1010
300 1030 1015 — 300 10730 10718
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