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Hentpanbuolt Komuccuen ['nasuoro
YIPABJEHHUS TH/POMETE0POIOTHYECKON
cayx06s npun Cosere Munucrpos CCCP
no npubopam H METOAAM NOJYYeHHS
U nepepaGoOTKHU FHAPOMETEOPOJIOTHUECKOH
uHpopmauun 5 nioHs 1973 r.

PykoBOACTBO SIBJASIETCS OLHHM U3 OCHOBHBIX JAOKY-
MEIITOB, PerJaMeHTHPYIOMHX HOpsiioK HabJIofeHHH,
06paboTKY, METeODOJIONHYeCKoll HHTepIpeTauuy, ne-
pesaus ¥ KPHTHYECKOTrO KOHTPOJs JaHHBIX, TOJydae-
MBIX ¢ moMolikio paguonokaropos MPJI-1 n MPJI-2
na cetn 'YI'MC. B PykosoacTBe H3mjaralorcs CBe-
JeHUs CHPABOYHOTO XapakTepa o (H3HUECKAX OCHO-
BaxX PaZHOJOKAUHU H PAajiHOJOKALUMOHHOI METE0poJo-
ruy, o6 OOIENPHHSATON H DPaAHOJOKaUHMOHHOH KJjac-
’ cupukauny o6JIaKOB H OCAJKOB, a TakKke NoAPOCHHE
PEKOMEHAAIHH O MeTeOPOJOTHYECKOi HHTEePNPETAUHH
pamnoJokanuonnol uHdopmanuu, B raasax 4—I1 u
IIPUJIOKEHHSX H3/MAraloTC CBEIEHHS, HeolXoxuMble

IJasi onepaTuBioil padoTel Ha MPJI.
[IpepuasHayeHo AJs CHENHAJTHCTOB, OOGCJAYXKHBAIO-
: wux MPJI, u cuunontukop. Moxer OBITb HCHOJMB30-
BAHO CTYAEHTAMH Yy4eOHBIX 3aBeJeHHH MEeTEeOPOJOrH-
yeckoro TNpoduas B KauecTBe yuyeGHOro mocoGHS.
Kpome Toro, OHO MOMKeT OHITh ITOJIE3HO BCEM JIHIAM,
8 npumensiomuM  Madopmanuio ¢ certu MPJI B cpoeil

pabore.

’ P EagbHoe’ ypasaenne rUAPOMeTEOPONOrHIECKOMH
(6e3 obbsiBaL) - crym6u {TYTMC), 1974 r.
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NMPENUCJAOBHUE

[Ipennaraemoe PykoBojcTBo 0000IaeT HAKOIJIEHHBIHA ONBIT [0 KC-
pivaranuay MPJI 1 npuMeHeHHIO PagHOJIOKAallMOHHOH MeTeopoJorHye-
ckofi nHdopmain Ha ceTH I'mapomercayx6sl. OHO 3HAYHWTENIBHO OT-
quyaeTcss oT «PYKOBOJACTBA MO METEOPOJIOTHUECKOMY HCIMOJb30BAHHIO
MP/JI», usnansoro B 1969 r., 3 KOTOpPOro NpakTHYecKH 0e3 U3MEHEHHUS
BOULIH B JaHHOoe PYKOBOACTBO TOMBKO 0. 4.2, psAJ PUCYHKOB U rpadu-
KOB, OCTAJbHOH MaTepual CcylIeCTBeHHO IepepaboraH, a TakKkKe JIO-
oJHeH PSiIOM HOBBIX IJIaB U naparpados.

PyKOBOACTBO PACCUNTAHO Ha CMELHAJHCTOB, 3aHSATHIX NOJydeHHEM
¥ MHTepHpeTanrell HHPOpPMAaNUN HENOCPEeACTBEHHO Ha pafHOJOKaIHOH-
HBIX CTAHIUSX, U CHHONTHKOB (ra. 3—4). [aa mnepBeIX OHO SIBJS-
eTca OZHHUM U3 OCHOBHBIX HOKYMEHTOB, OIpPeleJsIIOIUX W periaMeHTH-
pyolux padoty.

PyKOBOACTBO TOATOTOBJEHO KOJJIEKTHBOM COTPYAHHKOB [JaBHOH
reopusnueckoii obcepatopuu um. A. M. BoefikoBa moa pyKoBOACTBOM
kaHA. ¢us.-mat. Hayk I'. b. BpeisnéBa, xotopbIM cocTaBsaeH 00U nIaH
I HanucaHbl cjiegylomue pasgeasl: nm. 1.2, 2.2—29, 3.1, 3.2, 4,1, 44,
46—4.8, rn. 5, un. 6.5, 74, ra. 8 1 9, nn. 10.1, 10.3—10.8, 11.1—11.7,
npriroxenue 1 (raba. [—6). B cocTaBieHHH NMPHHSIN TaKKe Y4acTHe:
kang. reorp. Hayk b. lI. Nupunckas (oo, 2.1, 2.6, 3.2, 4.3, 4.5, 4.8,
8.1, 102, 10.3, 10.6), Il. H. Hukomaes (mn. 1.1, 3.2, 3.3, ra. 6,
mi. 7.1—7.3, 11.8), xaun. dus.-mar. vayk C. Bb. Tamnna (om. 3.2,
44.1.1; 44.1.2), JI. 1. Kysneuosa (mm. 4.6.3, ra. 8, nm. 11.4.1, npu-
Joxenne 1 (raba. 1—6), npuaoxkenue 4), A. A, ®epopos (mm. 6.4,
74, 7.5), H. C. JopoxKuH (un. 6.4, 7.4, 7.5), I'. JI. Huspolimunora
(u. 11.3.1), B. I'. Backakos (mm. 11.6, 11.7).

B pacuere raGanu npusoxkenusi, non6ope HIIIOCTPATHBHOIO MaTe-
bHajta u obcyxaeHun PykoBoicTBa ydyacTBOBAJIM COTPYAHUKH T'PYIIBI
Buenpenusst MPJI I'T'O: H. ®. Upanosa, T. JI. Korosa, I'. JI. Husnoi-
MuHora, B. C. Orypsies, JI. C. Bononnunckas, B. K. Vcrunos.

BTOPCKHE KOJJIEKTHB BbipaxaeT OJarogapHOCTh COTPYAHHKAM
MTAMIL O. M. Kasapuno# nu M. A. PowmaHnoBy, unxenepy AMCT
Hyﬂmoso P. M. 3paxesckoit, corpynaukam BTIML] JI. M. Martsee-
80M 1 A. A. PasymosckoMmy, corpyaunky AMCT Kummses B. A. Idu-
HeBUYy 3a mosesHsle o6CyXKIeHHS M NPeOXKEeHHs, a Takke CIelHa-
AHcTan uppomeruentpa CCCP 3a npesaputesbHoe pelleH3HPOBAaHHE
Pykomucn.

Hayunoe pepaxrtupoBanne ocyliecTBaeHo A-poM (H3.-MaT. HayK
= M. Canpmanonm (ri1. 1—3) u kaup. ¢us.-mar. mayk I. B. Bpbuié-
BIM (r1. 4—11, npuioxenus).
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YCJIOBHBIE OBO3HAUYEHUY

¢ — spdexTHBHAA TUIOMAAb PACCEAHHUSA LENH

r — paccTosinue 10 LeJH

f, — BpeMSs 3al1a3NbIBAHUST OTPAKEHHOrO CHrHaja omocn'renbao

HMIIYJIbCa ~
T — nmeproj H3JIyueHHsI HMIYJIbCOB
PJIC — pajnosokalnoHuas CTalius

G — KOIDPUIIEHT YCHACHHS aHTEHIBI

A — JJIHHA BOJIHBI
A, —sbdexTuBHAas IO AAb AHTEHHB!
D — JHAMETD aHTeHHbI

rCPp — NPOTSKENHOCTL 30HbI Openensi—PpayHrodepa
CBY — cBepxBbLICOKHE 4ACTOTHL
IJIT — snekTpoHHO-TydeBas TpyOKa
NKO — unankarop xpyrosoro o6aopa
N]IB — ynpukaTtop RajblocTh—BHICOTA
VA — aMmumTyzHbIi HHAHKATOD
f* —ugacrora xosaeGannit
T — JUIITENLHOCTh HMITYJIBCA
F — 4acToTa NOBTOpEHUS 30HAHPYIOMHX HMIYJLCOB
Py — uMnyabscHast MomHocTh nepefatunka PJIC

Py — cpeansia MowHocTh nepejgatiuka PJIC
Q* — CKBaXHOCTD
Py, — peansHas npenesbHast YyBCTBHTENBHOCTh npHeMHHKa PJIC
Af* — sddexrnsras nosoca NponycKanns MpHeMHIHKa PJIC
N — KO3 $UIEEHT MIyMa IPHEMIOro ycrpoitersa
6 — mmpnna gumarpamMel HanpaBJeHHOCTH anrtenusl PJIC
¢ — yroJ BossblenHs autenusl PJIC, yroa mecra
h — mpocTpalcTBeHHAs IPOTSIKEHHOCTb HMIY/IbCa
h* -— BHICOTA H3JydYaTess HaJl TOBEPXHOCTBIO 3eMJH
a3 — pannyc 3eMJH
H — Boicota oTpaxaiouefl uend Haf MOBEPXIIOCTHIO 3eMJIM, BEPXHAS Tpaunua pa-
1H03X0 00JaKOB
Fpp — J1aJbHOCTb PAAHOBHANMOCTH, JaJIbHOCTh PAAUOTOPH3OHTA
€ n — TPalHenT NoKa3aTe/s NpeoMIeHHs
@ — pajuyc PacCeHBAIOMICH YACTHILLI
771 — KOMILJIEKCHBIH TOKAa3aTesb IPENIOMJEHHS BellecTBa paccepfaalomeu YaCTHID! :
7, — 3¢ deKTHBHASN MJIOMALb PACCESIINs eJHHUYHOrO 00beMa
Z,1g Z — PAJHOJOKANHOHHASL OTPAXKAEMOCTh
d — guaMeTp pacCeHBAIOMIMX 4YaCTHIL
Prp — cpetusis MOMHOCTh, PHAAMAEMAS aneMHHKOM P.HC
Ly METeOpOJIOTHYECKH I TTOTeHIHA .

Uy nocrostnas PJIC
Goex — KO3PGUIHEHT ocnabaenus PalHoBOJH
] — HHTEHCHBIOCTb OCAaJKOB
Pyp - BeIMUMHA NPHHUMAEeMOro CHIHaja
S — nuomane,
Y — pagHOJOKAUHOHNLII KPHTEPHI ONaCHOCTH
PXO — pamnosxo kyueBooGpasublX 00/aK0B
PCO - pagnosxo cJOHCTO0OpasubIX 001aK0B
PKCO — paznnosxo cI0HCTOOODA3HBIX H KyueBOoOOpa3nblX 00JaKOB

30H;xnpylomer
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YyACTb I. OCHOBbI METEOPOJIOTHYECKOI'O
AHAJIN3A PAJUOJOKALHOHHOH
HH®POPMALUH

I'JIABA 1. OBHUUE CBEJEHHS Ob OCHOBAX
PAOUOJOKALHH H PAITHOJTOKALLTUOHHON
METEOPOJIOTHH

1.1. Kparkue cBeieHHs] 00 OCHOBHbBIX MOHSTHAX PaJHOJOKAL WU

1.1.1. Papuonokauusi. Panuosmoxauusi — o67acTh pajHOTEXHUKH,
KOTOpPAasi UCIOIb3yeT H3JIy4eHHe H OTPaKeHHe IJEKTPOMATHUTHBIX BOJIH
aast o0HapyXKeHUs] 00beKTOB (Uedell), a TakxKe AJS H3MEPeHHS HX KO-
OpAMHAT, apaMerpoB HX JABHXKEHHS, KOJHUECTBEHHBIX XapaKTepH-
CTHK H T. 1. Paanojiokamyuss ocHOBaHA Ha CBOHCTBAaX DaAHOBOJIH pac-
NPOCTPAHATBCST B OJHOPOJIHON Cpefie MO HM3BECTHBIM TPAaeKTOPHSIM C 1IO-
CTOSIHHOH CKOPOCTbIO. ITO M0O3BOJsieT ONPeAe/HTh HampaBJ/eHHe Ha
Leab 1 1aJbHOCTD JO LEJIH.

AKTHBHAsi pajMOJIOKAIHs OCYLIeCTBJIAETCS IIyTeM OGJyYeHHs LesaHu
3JEKTPOMArHUTHOH 3Hepruedl, H3/IyyaeMOH aHTEHHOH paJHOJOKAlHOH-
noit craumun (PJIC), u mpueMa OTpaskeHHON OT LEJH SHEPTHH.

I.1.2, dddextuBHas miaomans paccesHus Ueaw. Eciau B cpene
TlipH pacnpocTpaHeHUH B Hell 3JeKTPOMArHHTHBIX BOJIH BCTpPeuaercs
TENO, 3JleKTpHYeCKHe CBOHCTBa KOTOPOro (3JeKTPONPOBOLHOCTb, IH-
SJIEKTPHYeCKasl NOCTOSIHHASI U MaTHHTHAS [POHHIEEMOCTH) OTIHYAIOTCS
oT SJIUEKTqueCKHX CBOHCTB CpeABl, TO OHO MOXET ObiTh paanoJoKalln-
OHHOM nespio. C H3HUECKOH TOYKH 3DEHHS 1e/]db NpelcTaBsieT co6ol
Pa3PHIB  HenpepHIBHOCTH 3/IEKTPUUECKHX CBOHCTB Cpeabl, B KOTOPOIl
PaCPOCTpaHAIOTCS PASHOBOHEL

[Ipu noctmmennn e BHICOKOYACTOTHOE 3JEKTPOMATHHTHOE H3JY-
Y€HHe nepenaTunka paanonokaTopa Bo3OYKIaeT B €ro NOBEPXHOCTHOM
CJI0e (Ha mosepxHOCTH pasfiesa) HaBedeHHble TOKH. HaBeJeHHble TOKH,
3 CBOIO ouepenp, BO3GYHIAIOT OBpaTHOE (BTOPHYHOE) — H3IyYeHHE.
HOECJ;I; Oymer meficTBOBAaTH KAaK BTOPHUHBIH H3JydaTesb, KAK TOBEpX-
Hoo, 2 baccewBawiass 3JeKTPOMArHUTHYIO 3SHEPruio, Majamollyio Ha
Ry $dexTuBHOCTD paccesHMs B HampaBJeHWH HA PaLHOIOKALHOH-

CTAHUMIO XapaKTepH3yeTcsi BeNHUUHON 0 — 3ddekTUBHOR mno-
Waneo paccestnust nes.
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[on addexTHBHON NIONLAKBIO pACCeSTHHS OHUMAETCS BooOpa)a
Masi fJollajp HOBEPXHOCTH, KOTOopas, OyAyduH paclOJOXKeHa B TOUK
nesn MEPHEHANKY/IAPHO PafHOIydy H pacceHBas BO BCE CTOPOHBI Be
HajaollyIo Ha Hee SHEPrUio, CO3/aeT B TOYKE MpHeMa TaKylo XKe IJOT
HOCTh NOTOKA, KaK M peasbHas ledb. D(QQekTHBHAsA IIOWIAAb pag
CefHHsl O HUMeeT Pa3MepHOCTb IWIOLLAAM H BBIPAXKAeTCs B KBaIpPaTHL
MeTpax WJiH KBajapaTHbix cantuMeTpax. OHa cBsi3aHa c pasMepawy
Heqd U 3aBUCHT OT ee (DOPMBI, CBOMCTB IIOBEPXHOCTH H COOTHOMICHH

1 2

Puc. 1.1. Brok-cxeMa uMnysnbCHON PaAyOJOKAlYOHHOR CTaHUUH.

1 — cuHXpoHM3aTOp, 2 — mepejaTyuy, J-— ¢uaepnas cucrema, 4 — nepek/aiodaTesb
«Ilepenaua—npueM», 5 — aHTeHHAa, 6 — NPHEMHHK, 7 — HHAMKATOpP, 8 — HCTOYHHK INHTA-
HHUA.

MeXAy pasMmepamMu LeJH 1 JJHHON BOJHBl pajHoJOKaTOpa. Beswu:
YHHA C He 3dBHCHUT OT MOLLHOCTH [epellaTyHKa, 4yBCTBUTEJbHOCTH TIPH-
eMHHKa H paccTosiHusi no uean. Huas GoabLIMHCTBA Lesell oHa ompe:
AeJbaeTCA IKCIIEPUMEHTAAbHO.

1.1.3. UmnyabcHplii MeToa paauonokauuu. I1pu ompenesnennu pac:
CTOSIHHSI [0 LeJaH (r) Nn3MepsieTCsl BPeMsl 3amnasAbiBaHus (fzan) OTpa:
JKeHHOTO CHPHA/Ja OTHOCHTE]bHO 30HIHPYIOLLEro, HU3IY4aeMOoro Iepe-
jpatuuka PJIC, |

B 3aBncuMOCTH OT cnocoGa U3MepeHHUsi HHTepBaja BpeMeHH (fsan)
pasnM4aIOT METOMbl PafiHOJNOKANHI: HMIYIbCHBI, 4aCTOTHBI, (a30BbI]
U 4YacTOTHO-UMIYJbCHBIH. B MeTEeOPOJOrHYeCKHX paiHOJIOKALHOHHBIX
crauuusix (MPJ]), npepHassauyendBX JUIsI PafuoA0Kaluu 06JaKOB ¥
SIBJIEHUH, CBf3aHHBIX € OOJIAKAMH, HCIOJB3YIOT HMIYJbCHBIE MeTOA
papuonoxanuu. Hpuuuun gefictsus umnyisctoit PJIC paccmotpum Ha
yrpolleHHo# 670K-cxeMe (puc. 1.1). ;

[epenaryuxk PJIC reHepupyer, a anTeHHa Hajgyyaer :-mempomarj
HUTHBle KoJeGanus cBepxBblcOkod wactorel (CBY) B BHe mepuoad
YeCKH IOBTOPSIIONIUXCA KDPAaTKOBPEMEHHBIX CHIHAJIO0B (30HAHPYIOUIHA
HMITYJIbCOB) . '
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B 1POMEXYTKH BPEMEHH MeXKJly 30HANDPYIOUINMH HMITYJIbCAMH TIPO-
[cx0AHT npHeM OTPaXKeHHbIX CHIHANOB aHTEHHOI PJIC, zareMm ux ycu-
Jeriie H npeo6pasoBanne NpHeMHBIM ycrpoiictBoM. C BEIXOJA IPHEM-
ik npeo6pasoBaHHbie M YCHJICHHbIE CHIHaJIbl (BHJleOHMHyJIbeIZ no-
(TynaioT Ha MHIHKATOPHOE YCTPOHCTBO. Wnankatopuoe  yCcTpoiicTBO
[103BO/ISIET H3MEPHTh HHTEDBAJ BPeMeHH (f2an) MeKAY HauaJoM H3JY-
gennst 3OHANPYIOIIETO HMIYJAbCa H HAUaJOM IpHEMA OTPAKEHHOTO
pHC. 1.2), a caedoBaTeJbHO, U ONpeJeJUTh PacCTOsHHe A0 OTpaxalio-

prefl LeJH.

Uegy

Pue. 1.2, MamocTpauuss UMIYJLCHOTO METORA PaboThl PaiHo/0KaTopa.

! — 20HAMpPYIOWHH UMOYABC; 2 — pajino3xo; | -~ miolaib, NPONOPIHOHAJbHAS 3HED- .
MK paauosxo; [I — njaomanb, HAPONOPHUOHAJbHAST 3JHEPTHM 30HAHPYIOLIEro HM- -
nyanca; I — MEPHOI H3JAYUYEHHS! HMIYJILCOB; fy,, — BPEMS 3amMasibiBaHHA PAJHOIXO.

[epexmouarens «Ilepepaua—upnem» npeprasuauer s odecneue-
WU nepegaudw u ripuemMa Ha OAHY aHTeHHy. Bo BpeMms paGorsl mepe-
AaTuMKa aHTeHHLIH MepekalYaTenb OTKJIOUYAET NPUEeMHHK, 9TOOBl HM-
TyAbC nmepenardnka He NMOBPEANJ €0, a BO BPEMs NpHEMAa OTKJIHOYaer
flepenaryrnk, ytoGbl BCK SHEPTHIO PAJMOSXO HANPABHTbL B IIPHEMHUK.

Hdast nopmanbHoit paborsl uMnyabcHoit PJIC HeoGXomnMa CHHXPO-
HA3auus pcex ysaos anmapaTypbl, B TOM UHCJe CHHXPOHH3ALUS HM-
MyIbCHOro mepenatunka ¢ HHAHKATOPOM, T. €. MOMEHT H3JyUeHUS! 30H-
AMpylouero mMnyabca M Hawasio PAa3BepPTKH HHAHKATOPA  IOJMKHEI
;zg?uro‘comanam«. CHHXPOHH3AIHUS OT/IEJNbHBIX V3JIOB CTAHUUH MOXKET
o PQ[LTBHHTBC%I KaK CHHXPOHH3HDPYIOIHHM HMITYJBCOM IepeIaTunka,
(Bﬂem}{suxomimm HMIIYJbCOM CIIENHAIbHOrO 6JI0Ka-CHHXPOHH3aTOpa
: 51 CHHXpoHH3anusi). Hale BCero mpHMeHSIeTcsl BHEILIHAS CHH-
XPonnsauus,

Bricokas rounocrs onpene/ieHns] KOOPAUHAT eJH U 9KOHOMHUHOCTh

HM
TH};”eYJIbCHoro Meroja ofeclieuusan eMy HIMPOKOe IpHMeHeHHe B Npak-




1.1.4. Orpeabusie y3anl PJIC. 1.1.4.1. AnTenHas cHCTeMm,
AntenHast CHCTeMa COCTOMT ¥3 ANTEHHbBI, AHTEHHOTO IePEeKJIoUarTer:,
1 ¢uaepa, COeUHSIONETO ee ¢ mepefaTyikoM M NpueMHUKOM. Ha cap
THMETPOBBX M MHJJIAMETDPOBBIX [JIHHAX BOJH aHTenHa PJIC oO0biy
npeacTaBJsier co6oil YCTPOHCTRO, COCTOALICE M3 TapalboJuYeckoro ey
Kaja, B oKyce KOTOPOrO YCTAHOBJEH PYMOPHBIN o6aydaTenb. B Kaye.
CTBe (Quaepa HCIOAB3YETCSt BOJHOBOX — J4ATYHHAsA TpyOKa NPIMOYTO.I,.
HOTO MJIM KPYIJIOTO CeYeHHs.

[TapaGonnueckne aHTEHHBLI O3BOJAIOT MONYUaTh y3Kie AMATPaAMMy

HanpaBJieHHOCTH, IIHPHHEA KOTOPLIX ONpe/esIsieTcsi pasMepamu napabo.
JIMYeCcKOro 3epkaja H pabodell NJHHOH BOJIHBI cTaHUMH. Ilamnpasaey.
_Hble CBOJACTBA aHTEHHBI XAPAKTEPU3YIOTCH KO3(P(DHUIUEHTOM YCHJeHus
[0 MOWHOCTH (J, KOTOPBIH MOKAa3biBaeT, BO CKOJBLKO Pas MOLLHOCT,
H30TPONTHOTO H3JydYaTes JOMKHA OBITh 00Jbllle MOIIHOCTH HAINpPap.
JIEHHOTO u3JyyaTess, 4ToObl B JAHHON TOUYKe MPOCTPAHCTBA CO3Jath
TakKol ke NoToK sHepruu. Kosdphuuueut YCHICHHS AHTEHHBI MOXKer
OBbITb BLIUHCJAEH 1O (opuy.ie

4n A,
G:Tr (1-1)

rae A.— sbdhekTUBHAA MIOL[A/b AHTEHHBI, A — pabouast JJHHA BOJIHEL.
Ha maapix paccrossusix ko3¢G¢HUHEHT ycuieHus 3epkasna (G ss-
asiercss QyHKnue# pPacCTOAHUST M XaPAKTEPHCTHK HEPBUYHOIO IOJF,
00ycJIOBIeHHBIX MapaMeTrpaMu aHTeHHOf cucTeMbl. Jlaxe xorma sep-
KaJjao obJjydyaeTcsl panHOMEPHO, HMeeT MeCTO HHTepdepeHUHs 3a cuer
Pa3HOCTH X0J4a Jyueil, HAYLIHX OT LeHTpa K nepH@epun 3epkana. [Tpak-
THYECKH JyY aHTeHHBl OKOHuaTeJbHO (OpMHpPYeETCst Ha PacCTOSTHHH

202
rcbp,>/T, - (12

rie D — auaMeTp packpuiBa 3epKasna.
2

B npenenax 3oubl Ppenens—>Ppaynrodepa (O<r®p<_2_D_)
NPONUCXOAUT (opMilpOBaHKMe JauarpaMMbl HAaNpaBJCHHOCTH aHTEHHH.

Kpome ocHoBHOTO (moJie3HOro) JienecTka JuarpamMMbl HampaBied-
HOCTH H3/JY4eHHS| aHTCHHBI, TOJ, PA3JMHYHBIMU yrJaMH K HeMmy ofpasy
10TCs GOKOBBIE JIEECTKH, YPOBeHb KOTOPBIX COCTABJSET OGBIYHO MeHe:
109% MomHOCTH SHEPrHH OCHOBHOTO JelecTKa AHarpaMMbl Hampabiel:
noctu (pHc. 1.3a u 1.36). Hannuue GOKOBBIX J1eNeCTKOB yBeJaHuMBaE’
«MepTBYIO» 30HY CTAHUHMH H YXYJALIAeT ee TaKTHYeCKHe XapakrTepl
cruky. s Mck/Moueris BpeJHBIX BO3NENCTBHIl BHelllHell cpennl a
TeHHA CAHTHMETPOBOIO JHANA30HA BOJH UYaCTO 3aKPHIBAETCH KOJIL
KoM, notepu sHeprun CBY B KOTOpPOM HHUYTOXKHO MaJfbl (COCTABJA
oxoJsio 0,2 nB).

1.142. ITepenatuuk. B cocras nepegaTunka BXOAAT MOAMOL
JATOp, MOAyJATOp 1 reHepatop sHeprun CBUY. 3anyckalwomue H
TyJIbChl CHHXPOHN3ATOPA TOCTYMAIOT HA MOAMOAYJIATOP, B KOTOPOM O
YCHAMBAIOTCA H NPHoOPeTanT HeoOXoAuMYyl (opMy ¥ AAPTenbHOCT

;




ppIX0/la NOIMOAYJIATOPA YCHACHHbE HMIYJbCh NIOCTYNAIOT HA MOJY-
1910P, KOTODBLH CO3/1aeT MPAMOYrOJIbHbIE HMIYJIbCH NOCTOARHOIO TOKA
50pIIOA MOLIHOCTH M aMILIUTYIBI. Moayasaroper yrnpasasior paboroit
reneparopa CBY. I'eneparop CBY npeoGpasyer HEpPrHi0 HCTOUHHKA
oCTOSIHHOTO TOKa B sHepruio xoneGaunii CBY. Dt kosnebauns cos-
,210TCS TE€HEPATOPOM B TedeHHe OYEHb KOPOTKHX IPOMEKYTKOB Bpe-
qenn. VIMIyabcHas paGoTa remepatopa, T. e. BKJIIOYeHHe €ro Ha KO-
poTKHE TPOMEKYTKH BPEMEHH, OCYIIECTBIACTCS MpPH NOMOUIH MOLYJIA-

pue. 1.3a. Huarpamma
anpaBJCHHOCTH  AHTECHHDI
5 NOJMAPHBIX KOODJHHATAX
4 pacnupeleleHne IUIOTHO-
ot TIOTOK@  3JCKTpOMAr-
4WTHON PHEPTHH  (MOLIHO-
ctd, TpUXOAsIelics  Ha
eIHHHIY INIOIAJH  HOP-
Madblio  PACIOJIOXKEHHO!
[OBEPXHOCTH) B OCHOBHOM
i OOKOBBHIX JIeIecTKax
§ 3aBUCHMOCTH OT yrJaa
U3MepeHHtsl.

§ — wupuHa JpgHarpaMMmbl Ha-
1paBAEHHOCTH NO TO4YKaM Ho-
JIOBHHHOH MOIIHOCTH.

Pie  1.36. Huarpamma
HANPABJEHHOCTH B JeKap-
TOBOM cucTeMe KOODAMHAT
4 HODPMHPOBAHLOE WH3Me-
HCHHE MOLIHOCTH 10 OTHO-

I
I
|
|

(]
T‘-_s_-—_
[y
[
<
<
<o
<

IEHHIO K MOIIHOC - /

1HOCTH B Ha _JZVJ |
TIPABJIEHITH MaKCHMyMa Zgp -60 -30 T
U3JAYYCHHs] JHArpaMMbl Ha- 8

TIpaBJEHHOCTH

TOpa. B mepenatdukax CaHTHMETPOBOTO H MHJIJIHMETPOBOrO jgddiia-
30HOB HCHOJb3YIOTCH MACHETPCHHBIE TeHepaTopsl, 06saaloline BbICO-
xuM KT (Gospime 90%).

1.143. Tpuemuank. [IpueMHHK pPaAHOJOKANHOHHBIX CTAHIUI
JIPeIHA3HAYCH A YCHJIEHMst NPHHHMAaeMblX AHTEHHOH pPaauosxo (OT-
PaXeHHHX curuanos) um npeobpasoBaHUst UX B BHAEOHMIYJbChI, yA00-
fble Juist naGuiofeHns Ha sKpaHax HHAHKaTopoB. B amamasome CBY
Ha TipreM panuosxo OKa3LIBAIOT BJAWSHHE NOMEXH BHYTPEHHEIO MpOUC-
;OO>§CILT6HHH~BH§:TpeHHﬂe GMOKTYaUUOHHBle  MIYMbl  HpHEMHBIX yCT-

B.

Hpe}).ﬁléél' Nuguxkaropn. HuaukaropoM HasbiBaercs YycTPOHCTBO,
HOSBOJI?H}?(’)YIOHLee 3JeKTPUUECKUe CHTHAJBl B BHAMMBIC WJIH CJBILIHMBIC,
ECTpeqammHe NPOH3BOAUTh  OTCUET KOOpAMHAT Ueau. B mpakrtuke
CKie, o gCH pasanuxple BUAB MHAHKATOPOB — AKYCTHUECKHE, ONTHYC-
POKGe HpHJIO‘{HbIe, ocunanorpagpuyeckue. B PJIC nonayunan caMoe WH-
HOJIBSye'ECHMeHeHHe ocnuIorpagHuecKkHe HHAUKATOPLI, B KOTOPBIX HC-
o paﬂH039JIeKTpOHHO—J1y‘{eBaH tpybka (DJIT). Ilo metoxy nHauka-

XO MHJIWKaTOPBl MOXKHO pasjiejuTb Ha JABe 0oJjbline
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Ipynnel: ¢ aMIJIMTYAHOH OTMETKOH U ¢ SIPKOCTHOW OTMeTKOMH, a i
HCIOTb30BAHUIO H ONIpeAeJsieMblM KOOPAUHATAM — Ha TPH IPYNIBL: i -
nuxaropsl Kpyrosoro o6sopa (MKO), munnkatops nanbHOCTb—p;.
cora (M[B) u nuankaropn tHna A (FA).

1.1.5. TexHuyeckne XapaKTepUCTHKH paJHONOKALHOHHBIX CTaHUWj
Jlio6ast panxnosoKauHOHHAST CHCTEMA XapaKTepH3YeTCsl ONpeleseH by
TeXHHYeCKMMH XapakTepucTHKaMH (nmapamerpamu). Boibop 3atux n.
paMeTpOB 34aBHCHT OT Ha3HaUeHHUs AaHHOH cucreMsl, TpebyeMoil aa.nr:
HOCTH JAEHCTBHS, TOYHOCTH OLpeeJeHHsT KOOPAMHAT IEJH, OTpakar
mux cBodcTB ueau u T. A. IlpaBuibHblil BeIGOp napamerpoB obecn:
YHBAET BBHICOKYI0O 3GEKTHBHOCTL ammapaTypsl HPH [PAKTHUECKOM
HCIOJb30BaHHH.

Hecywas (pabouasn) uacrora [*— 310 4acTOTa IeHEPUPYEMBIX Tic
penatunkoM xoseOauufi CBU. OchoBHbiME (akTOpaM¥, BIHAIOWIMMY
Ha BEIOOD Hecyllell YacTOTHI, SIBJIAIOTCS: CBOHCTBA OTPaXKAoIIero obs.
ekra, obecreyeHde HeoOXOIMMOIl TOYHOCTH ONpefesaeHHss KOODAMHAT,
rabapuThl annapaTyphl, yCJAOBHS reHEPDHPOBAHHUS H YCUJIEHHS 3Hepry
kosebanufl CBY u xp. Ilpaktrnyecku MCHONB3YIOTCST 4ACTOTHL B AHAIL
3one 100—10 000 MI'u 1 sopume. Pabouass gauHa BOJHBL A MOXKET Obi1:
BBIUHC/IEHA COTIACHO (dopmyse

30 000

)\CMZW' (1.3}

Haureabrocto 30H0UpyOU4€20 UMNYALCA T — JTATEIBHOCTD BO Bpe-
MeHH reHepupyemblx nepepatdikoM PJIC xone6asuit CBY. as pas-
auynplx PJIC naxomurest B npemeaax (0,1-+15)107% ¢, uan 0,1—

" 15 MEKc.

Hacrora nostopenus F — KOJMUECTBO HMIUYJbCOB H3JyuaeMblX ah-
tennoll PJIC B cekynny. Mamepsiercs B repuax (I'um).

llepuod nosroperus T=1/F ¢ — HHTepBa/1 BpeMeHH MeXAy ABYMS
[0CJAe10BaTeAbHHIMH 30HAUPYIOMIHMH HMIyJAbcaMy. MHTepBas BpeMment
MeX/y IMOCBIIKAMH HMIYJAbCOB AOJAEKEH ObIThb HOCTATOUYHBIM JJST BOS3-
BpallleHHsl OTPaXKEHHBIX CHTHAJOB OT J060# 1lelu, pacnoJoxeHHO!
B npejenax aajgbHocTH geicrsis PJIC.

Hunyavcraa mouynocrs Py — MOIHOCTL NepeflaTudKka BO BPeM:
reHepHPOBANUA HMMIyJbca. Taxk Kak HepefaTunK TeHepHpPYeT 3HepruK
CBY B Buje oueHb KODOTKOTO HMIYJbCa, 4 3aTeM BHIKJIlOYaeTca H:
CpaBHHTEbHO MPOMOJKHTEJIbHBII MHTEPBAX BpeMeHH (IO MOCJHeAYI:

Llefl NMOCLIIKH}, TO CpexHss MomHocTh (Py) 3a OZuM LUK oueH:

MaJa no cpapHeuuio ¢ Py CBasb Me;mly Py u P, MoxeT GLITb BH-
paxkeHa COOTHOIIEHHEM

F}I:PPITF' (14)

OtHomwenne NepHoga MOBTOPEHHS] UMIIYJbCOB K JJIHTENLHOCTH 30
JIMPVIOLETO HMITYJIbCA HA3BIBAIOT CKBAXKHOCTBIO (Q*):

w__ T
Q Tt Fot
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TariM o6pa3oM, ¢BA3b Mexay Py #m Py uepes CKBaXXHOCTb MOXKeT
pblpaZkeHa CaAeAyIoUInM 00pasoM: SRS

P,=P,Q%. ) - (1.6)

HHITh

Y y6CTBUTEABHOCTD NPUEMHURA Py — MHHHMANBHAS BETHUHHA MOUL-
jocTH Pailo3X0o Ha BXOJe NpHEMHHKA, NPH KOTOpO# Ha  BhIXOne
ppieMHHKA OOECHeunBAeTes HOMHHAsbHOE (3apanHoe) 3HaueHHe Bbi-
(OJHOrO HAIPSIKEHUS NPIl 3a1aHHOM OTHOLIEHHA CHTHAJ/UIYM, N03BO-
JqOLLHM YBEPEHHO (DUKCHPORATh CHrHaJ Ha yposhe moMex. OGbiuno
4yBCTBUTRJLHOCTD PA/HOIOKAMIOHHBX MPHEMHHKOB H3MepsIeTes B BaT-
rax (Br) u cocrapaser 1072—107" Br. Peanbuas npeaeabHas uyscT-
pUTEABHOCTb IPHEMHHKA MOXKeT OBITb BHIpaeHa B COOTBETCTBHH

¢ (popMyJIoﬁ

P,=KToAf*N, (1.7)

rie K -—nocrosHHas boabumana, To— abcomoTHas TeMmneparypa
(300K), KTo=4-10"% Bt-c, Af*-~sdpekTiBHag mo10ca npomycka-
HEA IPHEMHOro Tpaxra, N -— ko3(duiyienT HiyMa NPUEMHOTO YCTPOH-
crea. Kosd¢pHunuenToM wIyMa IpHeMHHMKd HA3hlBaeTCs HHCJIO, IIOKA3Hl-
Balolllee, BO CKOJBLKO pa3 OTHOIIEHHe MOIIHOCTH CHTHa/Jdad K MOIHOCTH
IUyMa Ha BBIXOJe IpHEeMHMKa MeHblle, 4eM Ha Bxole. B paamosoxani-
OHHBIX NpHeMHUKaX Ko3(duuredr myma N MeHsdercs ot 5 1o 25.
Yem menbiie N, TeM Jyulile TPUeMHHK. B Maea/bHOM, HeWyMAlleM
npuemuuge N =1,

Hduaepamma HANPasieHHOCTU aHTEMHbL 6 XapakTepusyeT Halpas-
JeHHble cpofictBa antends PJIC, OoT KOTOpPHIX  3aBHCHT  TOYHOCTb
onpenesgeHus KoopiauHaT uead. Popma W UIMpHHA AWATPAMMBEL Ha-
IPaBJeHHOCTH MOryT OBITh Pa3JHYHBl B 3aBUCHMOCTH OT HaszHAuyeHUH
CTaHI{HH.

[lupuncii anarpaMMbl HanpaBJeHHOCTH IO MOJOBUHEON MOULHOCTH
Ha3plBaeTcqd yroa MexJAy HanpaBJeHHsIMH, B KOTOpPLIX  H3aydaemasi
MOIHOCTb paBHa 50, MaxkcuMaJabHOH MOIIHOCTH, M3JydaeMoll B Ha-
Ipasjaednn ocum auarpammel. PopMa M MHPHHA AUATPAMMBLI HANpaB-
JICHHOCTH 3aBHCAT OT THNA W PAa3MePOB aHTEHHBL, a Takxke oT padoueil
AJMABL BOJHBL /. IlpakTnueckn aHTeHHBl pasanunbix PJIC nmeror -
PHHY nuarpammnl HanmpaBAeHHOCTH OT HECKOJBKUX NeCSTKOB /10 1ecs-
THIX jostelt rpapyca. Jlaa nmapaGoanueckoit aHTeHHb § B rpaaycax mo-

AKHO mpubansutesbHO ONPeLeHTh 1o (popmyae 0°=70 o Tae D —

HLnamerp napaboJsionna.
Onpenenenne koopamnar uean. 1.1.6.1. Hakaouuasn
Icl%gb ?CO“CBTBI r [ToctosinHas cKOpOCTb pacnpoCTpaHeHiss SHepriH
lIaJIbHOCT; - 10% m/c) ncnoabsyercs s onpejeseHds HaKJIOHHOI
iy Hpox(yrr NyTeM U3MepPeHUs] BPEMeHH laam, HEOOXOLHUMOIO HMIYJAbCY
o 3OHIU/IA\H,€HI/IH paccrofnus 1o uenmn u obpatHo. MoMmeHT H3Jyue-
Hiepaan pBy}oHlero uMIyabca OepeTcsi 3a HAYAJO OTCUETa BPEMeHH.
PeMeHNn MeXKIy MOMEHTOM  H3JYYEeHHs  30HAHPYIOLIero
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UMNYJbCa B MOMEHTOM IIpHeMa OTPajKeHHOTO Ha3blBAIOT BPeMeHeM j
NAa3/AbIBAHAS fzan: '

2r ct
logn==—7—, OTKyJa r=—3"-. (v

4

TouyHOCTe M3MepeHUst HAKJIOHHOH MAJBHOCTH r 3aBHCHT OT TOUYHE
CTH H3MepeHnsi YPe3BbivaiiH0 KOPOTKHX OTPE3KOB BpeMEHH fzan. B 3
BHCHMOCTH OT HA3HA4YeHHsI CTAHIHH TOYHOCTb H3MepEHHs HaJbHOC
pasanuna (or 10 M 10 1 kM) (puc. 1.4).

1.1.6.2. ¥raoBpe KOOPAHHATH (A3UMYTH U YIOJd Me.
cta). Omnpesnesenne YrJIOBBIX KOODJAMHAT OCHOBAHO Ha HCIIOJb30Ba.

» HHK HaIpaBJeHHOrO AeHCTBigy
auteHnsl. OOBIUHO  YIVIOBHe
KOOpJHMHATHL OIPENesIOTCs 1o
HOJOKEHUI0 aHTEeHHBI, KOrla
OHa HaIpasJeHa Ha LeJb,
Pasauyaior AMIJILTYLHble,
(azoBble W aAMIUIUTYIHO-(a-
30BBIE METO/Bl OlpeJeseHus
YTAOBHIX KOOPAMHAT (resieH-
ranuu). B MPJI npussit amo-
JATYJIHBEE MeTO/A TEeJCHTalHun
no makcumymy. IIpu  srox
METOAe  MOMEHT  TOUHOI0

4 TeJIeHra OTPEAEsIoT TO Mak-
Puc. 1.4. Hakgonnaa naipHocTh n0 uesy r CHMYMY BBIXOJHOTO CHUrHAaJ2

U YIoJl BO3BBIIICHNAA AHTEHHLbI E. Ha I/IH‘JII/IKaTOpe. TO‘{HOCTB

oTIpefleleHUs YIJOBBIX KOOP-
JMHAT 3aBHCHAT OT IIHPHHBL AHArpaMMbl HANpaBJAEHHOCTH W Meroja Of-
pefeJeHHs YIIOBBIX KOOPAKHAT.

1.1.6.3. Paspemawmas crnocobHocTb. Pasnuyaior paape-
AP0 CocOOHOCTb II0 HAJbHOCTH M YIVIOBBIM KoopauHaTaMm. Pas-
peurarpuiell crocoGHOCTBIO MO AAJbHOCTH (/yys) HA3bIBAIOT MHHHMAJb-
HBle PaCcCTOSIHUS MEXKJAY HeJfMH, HaXOASIIIHMHCS B OJHOM HampasbJe-
HHH, TIpY KOTOPOM Ha HHIHKATOpEe OHH HAO/MI0AAI0TCs paspetbHo. T1pH
JLasbHefleM YMeHbIIeHHH DPacCTOSIHUSI MeXAY LeJAAMH pafguosxo 3THX
weseil causalores. Paspemaiomas cnoco6HocTh mo pambHoctn (PCH)
3aBHCHT OT IJIHTENbHOCTH HMIYJbCA B NPOCTPAHCTBE A —=cT, a TaK#ke
OT TeXHHYECKUX XapakTepucTHK ammaparypsl. [Ipakruuecku PCJL xo0-

h
JaebJeTcss B mpenenax —2~—h. Tax, Hanpumep, Ipd T=1 MKC rym™

=200 m. Takum o6pasom, aas yayumieHuss PCJL KesareJbHO mpHME
HSTb BO3MOXHO G0Jee KOPOTKIE UMIYJIbCHL. )

Paspemaomeil cnocofHOCTBIO MO YIVIOBBIM KOOpPAHHATAM (PCY)
Ha3blBAeTCSl HaWMEHbILee YIJI0BOe PACCTOSIHHE MEXKJY MBYyMs LessMiy
HAXOJASIIIHMHCSH Ha OAMHAKOBON NaJdbHOCTH, MPH KOTOPOM HX MOKHC
Ha0/M01aTh HA MHAMKATOpe pasfenbHo. Paspemaiomas cnocoOHoCT
0 YIVIOBBIM KOODAMHATAM 3aBHCHT HpEXKJIe BCEro OT LIHPHHHL JIH
rpaMMbl HanpaB/CHHOCTH AHTCHHHL B COOTBETCTBYIOILEH IJIOCKOCTH
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4 TaKxke OT paspemaolleli CrOCOGHOCTH HMHIHKATOPHOW anmapaTyphl:

PCY =—0-1-A8, (1.9)

[ O-— UIMPHHA XHATPAMMBl HanpaBJeHHOCTH AHTEHHBl B TOPH3OH-
raabHON  (BEPTHKAMBHON) IMJIOCKOCTH, AP — paspeuaiomas c110co6-
4oCTb HHAHKATOPA NO YLy B COOTBETCTBYIOMIEH IJIOCKOCTH.

[lepBoe CJ1aracMoe OIpeleJser NOTeHHHAJNbHYI0 Paspelaiomyio Cro-
co6noctb PJIC 10 yTIOBBHIM KOOPAHHATAM.

TakuM 00pasom, pazpewarolilasi cnocOOHOCTb 1O YIVIOBEIM KOODJH-
paTaM TPAKTHYECKH Bcerja OOJblie MMPUHBL AHAarpaMMbl HanpasJeH-
HOCTH B COOTBETCTBYIOIIEH I17I0CKOCTH. Jaa nonyyeHHs BBICOKOH Das-
pemalomefi CIOCOGHOCTH IIO YIVIOBBIM KOOpJAHHATAM HeOOGXOAHMO HMETh
y3KYIO AHATPAMMY HaNpaBJICHHOCTH AHTCHHBL.

1.1.6.4. TouHocTb OnpeneNeHus KOOpPJAHHAT LedJaeil.
O TOUHOCTH OlpeJe]eHHs] KOOpAHHAT Ueaeii npu noMmomu PJIC cyaar
1o BeJHuUHHe OWHGOK M3MepeHHs KoopauHAT. 110 HCTOUHMKAM BO3HHK-
HOBEHHS OLIMOKHU JHeJiAT Ha BHEIUHUE M MHCTPYMEHTAJbHBIE, O 3aKOHO-
MEepPHOCTH BOSHHKHOBEHHS —Ha rpyOble, CHCTEMaTHYECKHE H CJy-
yalHblE.

[pyGrie omHOKH (IpoMaxH), BO3HHMKAIOUIUe B pe3yJjbTaTe Npocye-
TOB, JErKO HCKJIHualoTces, Xopowo obyyeHHbl nepconan PJIC ux He
JIOTYCKAaeT.

CucreMarnueckie OIIHOKH, KaK NPAaBHUJO, SBASAIOTCS HHCTPYMEH-
TaJbHbiMA. OHE 00YCJAO0BJIEHH TOUHOCTBIO HACTPOHKH M PeryJHPOBKH
anmaparypel, COCTOSIHUEM amaparypbl, oLMOKaMu HPHUBS3KH U OpH-
ertupoBanust PJIC Ha MeCTHOCTH, CTeleHbIO O0YUeHHOCTH ONepaTOpPOB.
Jnunet cocras, obeayxkusaoumilt PJIC, poaxkeH 3HaTh HCTOYHHKU
BO3MOXKHBIX CHCTEMATHUYECKHX OWHOOK M YCTPAHSITh NPHUMHBL HX
BO3HHKHOBEHHA. DTH OMMOKH MOryT OBITh 3apaHee ONpefesaeHBl H yd-
TEHbI.

Cucremarnyeckne OmUGKU MOTYT ObITh M BHEIIHHMH, KA4K, HaIpHU-
Mep, ournbxy, 00yc/a0BAeHHBIE BAMSHHEM Ha PAcHpPOCTPaHeHUe pajauo-
BOJIH KOHKPeTHBIX aTMOC(epHBIX YCJIOBHH, WM OLIMOKH, 00ycCJIOBJEH-
HBIE XapaKTepoOM IieJIH.

Cayuyaiiuple ouméku — HenaGexnple OmHOKH, 0OYCJIOBACHHBIE CHY-
HaHHBIM XapaKTepoM BCeX IIPOIECCOB B OJ0KaX almaparyps!, ocobeH-
HOCTAMY pacnpocTpaHeH¥ist PagHOBOJH, OTPaXKEHHS OT Uesei, Ha6Jo-
ACHAS 33 skpaHoM u T. A, CoydaiiHble omuOKH AeHCTBYIOIUUX CTaHIMH
OlipefenaioTess myTeM NpeaBapUTeNbHBEIX MCHbITaHW#. VMMenHo ciayuaii-
Hble OlHOKH u onmpeAessioT TOYHOCTb M3MEPEHHS KOOpAHHAT IeJefl.
Hnst onenkn CIy4YalHBIX OMHNOOK IOJb3YIOTCA CpelHEeKBaXpAaTHYHOH,
CPENUHHON (BeposiTHON) M MaKCHMaJbHOH OIIHGKAMIL.

MOHii{lc;Z'T F:Jllfmnum_llgsmepeﬂnﬂ B papuosokauun. Hlupoxu#l nmanason
BCTpeansg (ot 10-'3 BT 10 COTeH KHJAOBATT), C KOTOPBIMH TPUXOLUTCS
H3MepeHHﬁH B PalMONOKAUUH, & TaKKe CHENHPUIHOCTD CIoco60B HX
CTaHﬂapTH(,)uOCHOBaHHbIX Ha CPABHEHHH H3MepseMOil MOINHOCTH CO
Tedbiigy ¢ H, 3apaHee H3BECTHOH, 0OYyCJHOBH/IN IpHMeHeHHe OTHOCH-

AUHALL H3Mepenns — Jdeunbenor (aB). Henuben — gorapup-
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MHYeCKas €JUHMLa, NpHMeHsdeMas /IS H3MEPeHHs OTHOIIEHHS Mouj.
HOCTel #

Aﬂélelg—ﬁ—(‘), (1.10)

rne P; u Py— cpaBHHBaeMble MOHIHOCTH.

Ecau Pi>Po, To seanurHa jgennbesa NoJOXKHTEAbHAS, 4TO COOT-
BeTcTByeT ycuaeHnioo. Ilpn P;< Py Benanuwna penubesna Gyaer OTpu-
1aTeJqbHOM, UTO COOTBETCTBYeT ocsabsenHto. [Ipumeneune Jgorapug.-
MHYECKHX eIMHUL {ZennbenoB) yaoOHO, TAK KaK YMHOXKeHHe H Je.de-
HHe uHCesJ 3aMeHsgeTcs 0OoJsee NPOCTHIM [ACHCTBHEM — CJAOXKEHHEM 1§
BBHIUMTAHUEM. Kpome TOro, 3amuchKak APOGHBIX, TAK H GOJBIINX €L
quces] B Aenubesnax mogaydaercs Gosnee kpatkoit. B taba. 1 nan nepesoj
JAeun6esoB B OTHOLIEHHST MOILHOCTEH.

TaGauna 1.1

Mepeson meuubesiop B OTHOLIEHHS MOIIHOCTEH

OTHOIIleHHe MOIIHOCTEH
5‘ . Jenubeant (+) "
Yenaenne (+) Ocnabaenne (—)
; S8 1,0 1,0
; 1,26 0,8
\ o . 1,58 0,63
' ) 2.0 0.5
‘ o 2,5 0,4
‘ 3,2 0,32
i 4,0 0,25
o 5,0 0,2
. 6,3 0,16
7.9 0,12
" : 10,0 0,1
100 0,01
e 1000 ) 0,001
10 000 ' 0,0001
100 000 . 0,00001
1000 600 : 0,000001

Mz csoiicts morapudmoB caepyer, uro 13 ab=10 gb+3 ab;
23 ib=20 nb+3 b n 1. 1.

B xauectBe ypoBus Py moxuo BeIGpath | Bt mam | mBr. Toraa
B feunubenax MOKHO Bblpaxarb abCoJIOTHBIE 3HaUeHHs1 MomlHocTH, Ha-
npumep, 1072 Br=-—130 1B/Br=—100 1b/mBr.

Ilpu skcruryarauun PJIC, ocoGeHHO B Tex c/ayuasix, Korga oHil
HCHOJMB3YIOTCA JJISI TOJIY4eHHS] KOJIHYECTBEHHBIX XapaKTePHCTHK, Bav-
HOe 3HayeHHMe NPHUJAeTCss KOHTPOJIO HMIYJAbCHONH MOIIHOCTH Tiepejpar-
YHKA U YYBCTBHTEJBHOCTH IpPHEMHOro Tpakra. Ilof uMmyabcHoll MOUl-
HOCTbIO NepelaTyka Py MOHEMAaeTCss MOUIHOCTH BLICOKOYACTOTHBIX KO-
JebaHuil, oTraBaeMas MepeXaTyHKOM B HATPY3Ky. Ucnonbsyemuie an7
H3MEpeHUsT MOIMHOCTH NPHOOPHL, KaK NMPABHJAO, PACCYHATAHB HA H3Me-

peHHe CpeaHero 3HadyeHuss MOIIHOCTH Pn B CAHTHMETPOBOM H MHJIJII-
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\eTPOBOM [HAIA30HAX OCHOBHBIMH ISl H3MepeHHs P saBasiiorcst npnu-
Gopbl, B KOTODEIX HCIOJIB3YIOTCS TEPMHCTOPEl H TEPMOSJEMEHTH!. Hm-
[vabCHAS MomHOCTb“otSquHo i3Mepsiercss B KHJIOBATTax (KBT) M BHi-
yiicASETCS TI0 CpeJiHel MOLIHOCTH ¢ IOMOIIbIo CooTHOmen s (1.6).

PeasbHasg YYBCTBUTENBHOCTh IPHEMHOIO YCTPONCTBA OHpefessercs
J(IHIMAJbHOf MOLIHOCTBIO NOJIE3HOTO CHIHA/a Ha €ro BXOAE, IPH KO-
TOpOM CHTHAJ YBEPEHHO o0Hapy:KHBaeTCsi Ha BHIXOJe HMHAMKATOPHBIX
yerpoiicts. UyBCTBHTEJBHOCTD TIPHCMHHKOB CAHTHMETPOBOIO U MHJIIH-
MeTPOBOTO 1HAna3oHOB Bbipa)aercs B eIWHHIAX MOUIHOCTH  HJH
nennfejaax, OTHECEHHBHIX K OLHOMY BaTTy. PeanrsHas npenenbHas 9yBerT-
BUTEJbHOCTD TIPHEMHOrO yCTPONCTBA IPAKTAYECKH BechMa 6/1i3Ka K MOlll-
pOCTH LIYMOB HpHeMHHKA Py. B atom ciyuae Koo hUnueHT pasanuu-
MOCTH, T. €. MHHHMAaJIbHO HeoOXOAMMOe OTHOIeHHe MOIHOCTH CHIHaJja
« MOIIHOCTH IIyMa Ha BhIXO[e NpHeMHHKA, paBeH 1. Beanuuna Pr
MOKET OBITh BBIUHC/J€HA [O H3MEPEHHOMY 3HAUCHHIO KO3(¢ulHeHTa
myma. I TpHEMHUKA, HMEIOMIero NoJocy NponyckaHust Af*=2--
=95 Mr, yauteiBas, uto KTo=4.1072' Br-c,

Py=4-1072.23.10°N=9,2 - 1075N,

P, 26— —141--101g N. (L1
1.2. Kparkue cBeieHHs MO OCHOBAM pPaJuO0JOK2HHOHHOM [1
METEOPOJIOIrU -

1.2.1. JaabHOCTh PAjgNMOBHAMMOCTH. PaqHOBOJHLI CAHTHMETPOBOIO
IMana3oHa PacnpoCTPaHsIOTess B aTMocdepe B mpefesax IIPsMOM BH-
JHUMOCTH, HO He IO NPSMOJHHENHBIM, 4 1O KPHBOJHHEHHBIM TDAeKTO-
pusM (TpaeKTOPHSI PAaCrpoCTpaHeHMs DPafHOBOJH Ha3blBaeTCs pPajHo-
ayuoMm). Ilpuunna raxoro sipienns — arMmocdepHas pedpaknus, obyc-
JIOBJIEHHAY OHAJEKTPUUECKOH HEOAHOPOLHOCTBIO aTrMmocdepsl.

Kak nsBecTHO, JM3JeKTpHUECKas IPOHHIAEMOCTb H I0KA3arelb
NipesioMiieHUsT BO3Ayxa B AHana3oHe PAJHOBOJNH 3aBUCAT OT JaBJEHHS,
TeMNlepaTypsl 1 BJAXKHOCTH BO3AyXa. Bece 3T mapamerpsl B aTMocdepe
OOBI9HO YOHIBAIOT ¢ BBLICOTO. YOLIBaeT ¢ BBICOTOA H BeJHUUHA IOKaA-
SaTeIst MpesioMJIeHHs] BO3AYyXa, KOTOPAsl Y MOBEPXHOCTH 3€MJIH MOMKET
H3MensThest ot 1,0026 mo 1,0046.

APYrolft CTOPOHBI, NOKa3aTeJdb IIpeJOMJeHNsT arMoc(epsl onpene-
JFIETCS KaK OTHOWeHHe CKOPOCTH PacipOCTpaHeHHdsi PajMoBOJIH B Ba-
KyyMe k ux ckopoctu B peanpHoit armocdepe. [1ocKOMBKY B BepXHHX
CIOAX aTMocdephl 10KasaTeab MPeJOMICHHSI MeHbIle, deM B HHMKHHX,
;‘;?CpO(;CTb pacupocTpatenns pajMOBOJH YBEJHUHBACTCS € YBeIUUCHHeM
H}06of4bl CJ10sT Haf, IOBEPXHOCTBIO 3eMyH. ITo 3Tol mpuuHHe TpaeKkTOpHs
ety PaILHCEBongI, fepBOHAYANbHO TOPH3OHTAJbHAs, 70 Mepe yia-
sern Oﬁ HCTOUHMKA pagHOBOJH 3arnfaerTcs BHH3 K MOBEPXHOCTH
HOHBJI}IQ PY pacnpocTpaHeHHHM PajHOBOJNH Haj cPepudeckoi Jemuel
KacammTCH pagnoropnsom, T. e. IpaHuna, onpenesasemast TOYKAMH

JIMHUH «PafHO3PEeHHUsI» C IOBEPXHOCTBIO 3€MJIH.




Pannoropusont oxaseiBaeTcst 60JblIe ONTHUECKOrO TOPU3CHTA. g
00bsicHAETC GOJBIINM BJAHSHHEM BOJSHBIX MapOB Ha CTelleHb HCKPHEB-
JeHuss pajvonyua (paguopedpaxnuo). Kak maBectHo, HUSJAEKTPHUe.
CKad NPOHHILAEMOCTh H NOKAa3aTesb IPEJOMJEHHS rasad, KOTOPHH He
COAEPIKUT CBOOGOIHLIX 3JEKTPOHOB M HOHOB, OOVCJOBJEHBI JOIOJHY-
TEJIbHBIMH TIOJAMY, CO3ABACMBIMH CMEUIEHHEM 3JEKTPOHOB B MOJIEKY-
JIaX U OPHEHTHPOBKOW HOJSIPHBIX MOJEKYJ TIOA AeHCTBHEM 3JAEKTPOMAr-
HUTHOTO moJsi. M3 wucsa rasos, BXOAAINAX B COCTAB BO3AyXa, IOJISp-
HBIMH MOJIEKYJaMH o0JazaeT TOJBKO BOASHOH map. B jgHanasoue
cBeToBbIX yactor (10'% I'm) MoJeky/abl BOASHBIX apoB BO3AYXa, KOTO-
pble UMEIOT NOCTOAHHDBIN 3JICKTPHUECKHIl JIUNOJAbHEIYI MOMEHT, HE YCIle-
BAIOT C TaKOW 4acToTOfl MEHATH CBOK OPUEHTHPOBKY. IlosTomy Boxs-§

Onmuveckud eopu3onm

Hanywamens 1
nr Hekpubnennas mpaexmopus paduobonte:

—— Paduozopudotm

Puc. 1.5. Pasuuya Mexay DajfHOrOpH30HTOM M ONTHYECKHM TI'OPH3OHTOM.

3ameTHO Gosee CHUILHOE HCKDHBJAEHHE TPAGKTODHH PajHOBOJH,

HOfl TIap NOYTH He BJHSET HA CTeNeHb OnTHYeckoH pedpakumu. Ya- |
cTOTa 2Ke KoJeOaHHi PaguOBOJH IPHBOLHT MOJEKYJBl BOASHBIX MAPOB
B KosjebaTe/bHOe IBHIKCHHe H TeM CaMBIM OKa3blBAaeT BJUSHUE Ha OC- §
JgabJeHne pajHOBOJNH U HA CTelleHb HCKPUBJEHHUT pagnodyya. ;

Besnunna nokasaresis mpeJoMJIEHHS BO3AYXa 1O 3TOMH NPHYNHE OKa-
3bIBaETCA GOJIbIIe BEJMYMHBI NIPEJOMJICHUS BO3JyXa AJS CBETOBBIX ua- §
croT. OTCI0Aa CKOPOCTb PACHpOCTPaHEeHHs] PAfHOBOJIH B pPEaTbHOH aT-
moc(epe HoAKHA YMEHBIIHTHCS II0 CPABHEHHIO C HX CKOPOCTBHIO B Ba- §
KyyMe, a HX TpPaeKTOpHs JOJXKHA HCKPHUBHTbCH B OOJbIUeH CTeneHH,
yeM TPAaEKTOPHsI CBETOBHIX JyueH. [albHOCTH paguoropH3OHTa OKA3bI- |
BaeTcs B cpefHeM Ha 15, Ooablue AalbHOCTH ONTHYECKOIO TOPH30HTA |
(puc. 1.5). ‘

Papnopedpakuus B atmocdepe U paccrosiiue A0 TOPH3OHTa ompe- |
JeJs0TCs He a0COMIOTHEIM 3HayeHHeM IIOKasartess NpeaoM/eHus, a Oul-
CTPOTOH ero M3MeHEHUsI ¢ BBICOTOH, T. €. BePTHKAJBHBIM T'PAgHEeHTOM. |
Jns HopmasbHOH, HJIH HHade CTaHZAPTHON, pagnoatMocdepsl BepTH- |
KaJbHBIH TpPaJHEHT II0KA3aTe/Is IPeJOMJEHHs BO3AyXa gn paBeH |
—4-1078 y~1. B cranaapTHo#l pajamoarmMocdepe IPHHAMAETCS, YTO TeM- |
mepartypa Bo3ayxa Ha ypoBHe Mopsi To=288 K u maBiaenue BOASTHOTO §
mapa ep=10 M6. C BBHICOTOH OHH YOBIBAIOT 110 JUHEHHHIM 3akKoHAM §
(6,5° C/gM u 3,5 MG/KM COOTBETCTBEHHO), a AaBJIeHHE BO3LYXa (Po=
=1023,2 M6) yOuiBaer no Gopmysie M W30TepMHYeCKOll arMocdepHl. |
OTHOCHUTe/IbHAS BJAKHOCTb C BBHICOTOH He MEHSIETCSI H OCTAETCsl PaB- |
noft 60%.

UckpusaeHne paiuodyua B CTAaHZAPTHOH pagHoarMochepe Hasbl- |
BaIOT HOopMaJbHOH pedpakuueii. Paguyc KpUBH3HBI paguonayua OyneT ;
paBeH mpu 3ToM 25000 KM, YTO COCTaBJsICT IHPHUMEPHO YETHIpe pajid- {
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yea 3emin (a, =6370 xm). g yuera BAHAHHS aTMOC(epH Ha ¥HC-
gpHBJAEHIE pajuoiyda B YCJAOBHAX HOPMaJbHON pedpaxuyH IIPpHU pac-
qote AATBHOCTH PaINOBHIHMOCTH, a TAKKE A u306paAKeHnT TPaek-
copiili PAJHOBOJIH B BHJIE NPAMOMl JHHUH Daanyc 3emsu He0OXOAUMO
ype1HIHBATD B 4} pasa (puc. 1.6).

B yCJHOBHSX HOPMAJbHOR pedpakuun AaJbHOCTb PafHOBHAUMOCTH
ror KM TIPH NDPUIOAHATOR Ha BBICOTY A* M HaJ) NOBEPXHOCTbIO 3eMJIH
quTeHHe PaNHONOKaTOpa M HaxoAsulelicst Ha BRCOTe H M Haj IOBepX-
HOCTBIO 3eMJM Henu OyNeT ONpelessiThest NPOcTo (opMyoi

P = ]/—21— (VE 4V H)=41 (VR*n -V Hw). (1.12)

Uk asgy

Qau(}ﬂgq -

Puc. 1.6, Vuenuuenue paguyca 3emsn B 4y pasa mo3posseT H306pasHTb TPAEKTO-
PHIO PAJHOBOJH B BHe NMPAMON JIMHHH.

Has oBnervenns pacueros rp: no dopMyse (1.12) cyuiectsyer rpaduk
SaBUCUMOCTH fpr OT M [/l pa3HblX yIJIOB BO3BLIIUECHHSI AHTEHHHL &
Opu h*=0 u rpajyuente nokasareis npejoMiIeHHs gn=-—4. 1078 y™!
(puc. 1.7). W3 artoro rpaduxa HarAgiHO BHAHO, 4TO JarxKe NPH HyJe-
BEIX yriiax posBbllIcHMs] aHTEHHBl PafHoay4 MOAHHMAeTCst C yBeauye-
HHEM paccrosinust waj OBepXHOCTBIO 3eMad. Haumnas ¢ ypajeHus
100 kv or MPJT OyjeT CyUlecTBOBATh PACIUMPSIOUIAsICH ¢ pPaccrod-
HHEM 30Ha, mpocTHpAOIAACsH OT NOBEPXHOCTH 3eMJIH IO HHXKHEH rpa-
g“mﬂ AvarpaMmel HanpaBAeHHOCTY AHTEHHB pafuonokaropa. Heau ne
Sg’ggT 0GHADPYKHBATECST PASHONOKATOPOM, €CJIH OHH HAXOIATCS B 5TOH
mﬂfouﬂeee TouHoe, yeM Ha puc. 1.7, ompenejeHne BBHICOT H orpaxawo-
Katops Jzzli O'J(‘)HOCHTGJIBHO YDOBHSI DAcCIIOJIOXKEeHNsT aHTEHHBl DafHoNo-
HOD M adtE s =0} nc yquOMﬁ YIi1a BOSBLIIEHHA BRTEHHEL € B YCJOBUSX
MYA0f: OH pedparunu (§=6-10"% xm) pnaerca caeaywoueir dop-

H=rsine%r?, o . (1.12a)
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rie r-—paccrosgHue OT PafUOJOKATOpa No Ueau. Bropo# uien cpop;”"
Myl (1.12a) yynThiBaeT HCKPHB/IEHHe TPaeKTOPHH B VCJIOBHAX Hop.
ManbHOR arMocdepHoli pedpaxiuum.

1.2.2. SIpjenns cBepxpedipakiMK M aHOMaJbHOE PaLKO3IXO. Gop.
mysaa (1.9) cnpaBemsuBa B cpejHeM TIPH XOpOIUo NepeMelIaHHOM ar.

2 20 g 5

10 i

z\ 0 Paduoeopusorm

..0’2 1

-05 #
400 500 -

Puc. 1.7. Paxgwonys max cdepryeckoii JemJyedl NpH HopMansbHOft pedpaxunu \
M aHTeHHe, PaCHoJoXKeHHCH Ha mosBepXHocTH 3emuan (A*=0).

Boicono, km

200

HAanvrocme, km

, a)
paduonyy

AnbBepcus

Puc. 1.8. Paanoayy Haj NOBEPXHOCTHIO 3eMau B YCJIO-
BHSIX, KOUJa [PajHeHT NOKA3aTess NPEJSOMJCHHS BO3-
Ayxa pased (@) u Goaswe (6)— 157108 ML

Mocdepe, B AHH C BBEINAjleHHEM OCAXKOB. M3BecTHBl YCAOBHUS B aTMo-
cepe, IPH KOTOPLIX 3Ta HOPMYy.Ia He cOBceM BepHa. OHM 0TMEYAIOTCH,
€CAU BepPTHKAJbHBIE TPAAUEHT TOKAa3aTedasl HPETOMJEHUS papeH Wil
fospie —15,7. 1078 m™). B nepBom c/aydae NMOHSITHSI pajHOTOPH30HTA
He GyAeT CyIEeCTBOBATb, MOCKOJABKY KPHBH3HA pajuo/yya Gyzer pasHa
KpHBH3He 3emJu. Bo BTOopoM ciayuae KpuBHU3HA pajuosayuya Oyger
Meyblie KpuBU3HB 3eman (puc. 1.8). SlBaenue, nabmonaemoe IpH
9TOM, HAa3BIBAETCH SIBJCHHEM CBepXpedpaKiuu.
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[Ipu cBepXpedpakiiy painonyy pacHpoCTpaHsIeTcss BAOIL IOBEepX-
joCTH 3€MIH HJIH BOABI, Kax Obl MexkKIy ABYMS NPOBOASAIMINME MapaJ-
qe/bHBIMH GesrpaHuYHLIMI TLIOCKOCTSIMA. Bepxuei IJIOCKOCTDIO SIBJLS -
prcsl HIDKHSIS TPaHHIlA TEMIePaTypHOM HHBEPCHH, HIKHEH — MOBEPX-
joCTb 3€MJIH HJIH BOIBI. Panunouryu, BLIXONALLHA  TOJT He6OMbIIUM
‘.I0M HAKJOHA K TOPH3oHTy (6auskum k 0°), HCIBITBIBACT MOJHOE BHYT-
eHHee OTPAXKEHHE B HEKOTOPOM CJl0€ HHKHeH rpaHulbl HHBEPCHH, 3a-
TeM OH JIOCTHTAeT MOBEPXHOCTH 3€MJIH, IIOTOM ONATh OTPAXKaeTcs H T. 1L,
TakiM 00pa3oM, pacnpocTpaneHne NPOUCXOAUT BAOJIL 3eMJH, KaK Mo
30JHOBO/LY, TOBKO N0 aTMoc(epHOMY BOJIHOBOLY, H 1aJbHOCTb PaaHO-
BIIHMOCTH PE3KO YBEeJHUABALTCH.

FEcan aHTeHHa nepejaTuHKa, pacloJoKeHHas Ha KakOH-TO BHICOTE,
j3yuaeT 3JEKTPOMArHUTHBIE BOJHBI, TPAEKTOPHUSl PACIPOCTPAHEHU:
KOTOPHIX HampabJ/eHa HOX GOMbIIHMH BePTHKAJIBHBIMH YIVIAMH K IO-
DH3OHTY, TO STH TPAEKTOPHil, HCHBITHIBAS JHUIb YACTHYHOE NpesoMJie-
nye, TPOXOAAT CKBO3b BEePXHIO TPaHHIY CJ0s CBepxpedppakiuuu H,
cJieI0BATENBHO, HE 3aXBATBIBAIOTCA ITHM CJIOEM.

Csepxpe¢paknusg o6bYHO ObIBAE€T NPH HAJMUHM MHBEPCHH TeMIe-
paTypHl, IIPH NOHHIKEHHOH BJaXKHOCTH aTMOC(EPH B IPU3EMHOM CJOE.
B gHd BHOAAEHHS 0CAaIKOB CBepxpedppakiusi, Kak IpaBHJIC, HE OTMe-
yaercsl. YCJIOBHA IJs1 cBepxpedpaKn¥u BO3HHKAKT NpPH CJAEeAYIOIHX
OCHOBHBIX METEOPOJIOTHYECKUX CUTYALHSX.

1. Ilpu mepemenieHHH TemJBIX CYXHX MacC BO3JAyXa C KOHTHHEHTA
Ha GoJee XOJOAHYI0 MOPCKYIO NOBEPXHOCTL B JeTHee BpeMs. [Ipu stom
HaOJ01aeTCs CUIbHOE HCIIapeHHe ¢ BOJHOM nmoBepxHocTH. [Ipu caabom
nepeMeIlnBaHUN YIPYroCTh BOASHBIX IIaDOB YMEHDBINAETCH C BBICOTOM,
a TeMrepaTtypa pacreT. BoJHOBOJAHOe pacnpocTpaHeHHe MOXKET HMeTh
MeCTO B CJydYae IepeMeIleH s XOJ0JHOro BOo3AyXa Hal TeIIbiM, KOrad,
HECMOTPSI Ha OTHOCHTEJbHO ObICTpOE NajeHHe TeMIepaTyphl C BbICO-
TOM, BCJEACTBUE Pe3KOro yMEHbIUEHHS YIPYrOoCTH BOASHOTO Iapac Bbi-
COTON HabJONAIOTCS 3HAYEHHs TCpajHeHTa IO0KasaTesd NpPeJOoMJeHHS
BO31yXa, npeBhunalle KpuTHdeckue, 1. e. —15,7. 1078 m.

2. Hap cyweil npu scHoi 6e306/auHON 1Oro/ie HOUBIO IIPH BO3HHK-
HOBEHMH JIpH3eMHBIX pPaJHANUMOHHBEIX HHBEPCHH TeMIepaTypbl, COIpo-
BOXalomuxcst o6pa3oBaHBeM pocbl. ¥ TPOM, € BOCXOLOM COJHNA H
YCUJICHHEM HCTIapeHds MPOHCXOIUT 3aMeTHOE YMEeHbIIeHHe BJAXKHOCTH
C BBICOTOH.

3. B 06aactsax NOBBIICHHOrO JaBieHUd (aHTMIHUKJIOH) BCJAENCTBHE
OCellaHNsT BO3Ayxa Ha BepPXHHX YPOBHAX NP 00Pa30BaHUHM TAaK HA3H-
BAaEMON mHBepcnu cxKaTHA, CONPOBOXKAAIOUIENCs, KaKk NPABHJO, 3Ha-
LHGITQJIBH})IM NajJeHueM COJepxKaHHUs BOJSHOro napa. B aTux cayuasx
gagﬁym\TCH OPUIOJHATHIE aTMOC(hEepHble BOJHOBOJAL!, HHOIAA OHH CJH-

5 C Ipu3eMHBIMH, 06pa3ysd BEICOKHE BOJHOBOJHL.
HOngcﬁHaﬂ CBA3bL SIBJeHUsT CBepxpedpakUUH ¢ CHHONTHYeCKO#l obcra-
CKitn; ﬂa§03BOJI$IeT NIPOTHO3UPOBAThL €e MOSIBJAeHHe N0 MeTeOopoJornye-
HBIM.
UEpeync/ienHplX Bollile YCJAOBHAX OJarofaps SiBJAEHHIO CBepXpe-
UHH 1pu HysneBHX yraaX BO3BLINEHHS AHTEHHB MeCTHBIE IPej-
UMM xopabau HaGA04aloTC HAa Od4eHb OOJBINAX PACCTOSHHUSX,

bpax
MeTyy

OF
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B HECKOJBKO Pa3 IpeBblalomnx obbiubble. [Ipu 3TOM BO3HHKAET Boj.
MOXKHOCTb BBIJAYH JIOXKHOH HH(POpPMALHH O METEOPONOTHYECKHX 06pa.
3oBanuax. O6 3ToM nojpo6HO OVaeTr cKazaHo Aajibiie (cM, m. 2.7).

1.2.3. IddexTHBHan naomajss paccesHus meteouean. Ipumeneyye
pPaAuOJOKALKH B METEOPOJIOrHH OCHOBaHO HA s(dekTe paccesHus pa.
JMOBOJIH CAHTHMETPOBOI'0 IMAalla30Ha dacTuiaMH o6/JaKOB H 0CalKog
B BHUJE KamneJb HOXAfA, I'PajiiH, KPUCTAJJIOB, CHEXHHOK W HX Pas/uy.
HBIX KOMOHHaIuH. :

Ilpyu npoxoxKAeHHH 3JIeKTPOMATHHUTHON BOJAHBI yepe3 o6JsaKa H 308y
0CaJKOB B KaXKJOH OTAeABbHOH yactuie Bo3OyXKAaercs BTOPHYHOE H3-
JayuyeHue. Ilpn 3ToM yacTh HepPruy NaAalolell BOJHEl IOIVIOIIAETCS Ya-
CTHIeH M TIepexXOAUT B TemIo. [pyras dactb nepeusjydaercs B BHe
paccesiHHOH BOJIHBI IO PA3JIMYHBLIM HANpPaBJeHHSAM, B TOM UHCJIE U Co-
BIaJaloIluM C HanpaBJeHHeM Ha paguoaokarop. Hacrora xonaebanui
paccessHHOH 3JeKTPOMArHUTHOH BOJHLI COBIIAJaeT C YaCTOTOH BOJIHH,
najamonleft Ha yacTuny. MHTeHCUBHOCTD M3JyYeHHsT OT TAaKOM YACTHIIH
B HapDpaBJCHHH Ha PaJMOJ0KaTOP, KaK MU JAJAA BCSIKOH HedH, MOXKHo
OLEHHNTb uepe3 3P heKTHBHYIO IIOLIA/b PACCEsTHUSA O.

Jas naparonieil Ha c@epHyecKyIO YaCTHIY ¢ PAANYCOM & IJIOCKOH
3JEeKTPOMATHUTHOM BOJIHB 3HAYCHHE 3 PEKTHBHON IVIOIALU PaACCesiHHg
YACTHOB MOXKHO DPACCYMUTATL CTPOTO, €CaH H3BeCTHA JIMHA BOJHB A
H KOMILJICKCHBIHA NOKa3aTesb NpefoMJ/eHHs BellleCTBA 4acTULkl 7 B Iua-
nasoHe BOJH A. Hanuune MHAMON yacTd B m 03HAYaeT, YTO [iaJarolias
Ha 9aCTHLY SHEPTHS YACTHYHO MOIVIOLLAeTCs.

Brlpaxenue /s © OKas3blBAeTCs COBCEM IPOCTBIM, €CJIH YLOBJET-
BOpeHBl ABa ycJaoBus. IlepBoe H3 HHX -— pajHyC 4acCTUUB Q JOJMKEH
OBITh HAMHOT'O MeHbIlle JJHHBI BOJHH A, TouHee a<<(,034. Bropoe ye-
JIOBHE — DAAUYC YACTHIBL A0JKeH OHTh MeHblle JJHHB BOJHBEl BHYTPH

h - ’
4ACTHHBL <a<0,13——[—n7[~— . Ecaw 310 ycJioBHe He BHINOJHIETCH, TO

3JIEKTPOMAarHUTHOE I10Jie BHYTPH YacTHHB! He OyIeT COBIANaThb C BHeLl-
HAM M NPOHHKIIKE B UYACTHIY BOJHBl IIOPOAAT pasJMyHble CHCTEMBI
CTOSTYMX BOJH.

Has tagpx Manbix yacrHy cdepuueckoil GOpMBl O ONHCHIBAETCA
(¢opmyaoll Penes

(1.13)

R
T | TmTr2 I :

2
AJ1s1 BOABl B CAHTHMETPOBOM AHAana3oHe BOJIH

m?— 1
m*+2
pasen 0,93£0,004, a nis Abja ¢ eAMHHYHOH IroTHocthio 0,197. OT-
C1071a CJAENYET, YTO Ta BeJHUHHA A/ BOASHOH cPepHuyecKOl yacTHUb!
nouTtH B 5 pas §oJgblie, 4eM A5 JelsHOH cPepHuecKOoH YACTHIIH TaKHX
J)Ke pas3Mepos.

C yBesuYeHHeM pasMepoB dacTul, xoraa a==0,03%, pesgmunna O
cHAyajia CTPEMHTEJNbHO PacTeT MO HEKOTOPOTO Mpeliena, 3aBHCAILETO
OT COOTHOILEHWSI MEXKAY @ H A, a 3aTeM HayHHAeT OCHH/JIHPOBATH, 110-
CTENeHHO NpuO/IHAKAsACh K TNPEAENbHOMY 3HAYEHHIO, NPOIOPHHOHAID-

Muoxnurens (
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poMy Tat Msmenenue 0a B 3aBHCHMOCTH OT @ Aas A=3,2 cM npuse-
qeHo Ha pHC. 1.9. B cayuae, korna a>0,03k, ¢ paccyuTbiRaeTcs He IO
popmysie (1.13), a mo TounblM (opMytam MH, OnNCHIBAIOLIAM KPHUBLIE
pj/IC‘ RVl
W3 puc. 1.9 caepyer, 4To ¢ yReqnueHHeM AHaMeTpa CyXHX JieAsHbIX
cep HAUHHAIOT OTMEYATHCA AHOMAJHU B PaCCeAHNH. Cyxue JefsiHble
cepsl, PasMepbl KOTOPBIX PaBHbI MAH Soablie IJUHBL BOJHBEI, pacceu-
paloT Ha MOPAROK OoJblle, yeM BONSHBIE KANJM PABHOro paauyca. Iro
06yCAOBACHO TEM, UTO JelsHas
cepa C ManabM IOKasareneM
npeJOMJIEHIsT W NPeHedpemuMo
MaJbIM  BHYTPEHHUM IIOTJIONLe-
aiieM BegeT cebs Kak JU3JEKT-
pudeckas anuza. Maneii kovd-
(uuneHT OTDaXKeHHUsT Ha ee TIle-
pejHeli TOBEPXHOCTU IMO3BOJAAET
foJblilell yacTy Majalomeli snep-
ruy NPOHHKHYTH B Cepy, FRe OHa
Qokycupyerca Ha BHYTpeHHeh
HOBEPXHOCTH H YACTMYHO OTpa-
maercsa Hasald. B npoTHBONOIOK-
HOCTb 3TOMY OTpaKeHue o1 60J1b-
woli BoAsHOMR cdepnl (KaK U OT
MeTaJIuecKoil)  u3-3a  0OJb-
IIOr0 HMOKA3ATeNsl NPCJOMJEHHS  4pF 1 L :
(axTHYeCKH NPOHCXOAHT OT Ile- o1 2 g 4 5 dem
peﬂﬂf\/ﬁ’ 0O OTHOWICHHIO K Hafa- Puc. 1.9. Mamenenne 3¢pHeXTHRHON N0~
0UleH BOJHE, NOBEPXHOCTH, BbI- mWaly paccednus O KBozlsmoﬁ (" woae- o
OYKJIOCTh  KOTOPOH  TPHBOAUT  Asvolt (2) cdepudecknx uwacTuum na

K pacxoxJeHHI0O OTpaKeHHOro amdile BOJIBL 3,2 CM.

nyvKa. Taxkum o6pa30M, HeDOIb- ToHKOW suuuedt, mapaixessHolt ocu O _, OT-
A B

LI0e KOJau4YecTBO SHEePruH, KOTO- fenena ©0.aacTbh paccennusa Peaes.

poe momajaetr BHYTPhR cdepwl,
HUKOrja He QOCTUrAeT ee 3aAHell MOBEPXHOCTH, TaK KakK Ny4ok Tocae
lipesoMaenus Ha nepegHell MOBEPXHOCTH CTAHOBHUTCA HACTOMIBKO Y3KUM,.
YTO €ro JIYYH CXOAATCS Ha OCH BOJM3H nepejiHell NoBePXHOCTH CeEphL
Sueprus, monasigas BHYTPb, CHJBHO OCiafeRaer u3-3a GOMBLIOO KO-
3hduuuenta norsoULeHUsT BOLL.
- Hq TOH e npHuHHE CMauuBaHHe GOJBIINX JeAsdHbiXx chep (2a=>
=0,8%) NPUBOAHT K yMEHBIIEHMIO HX O; AN 3TOTO JIOCTATOYHO TOJ-~
WUHBL oGosoukn B 1072 ¢M. DT1u cBeleHUs HEOOXOMMMBI AJf HHTEp-
UPeTanny oTpaskeHHbIX CHFHAJIOB OT KPYUHOrO rpaja.
BEICI(;IKanXOII npreMHHKa DAAHOJOKATOpPa B TEPHOA MEeXAY NOChIIKaM{
QTpa)KeHaCTOTHbIX HMIYJIBCOB NEPeNaTINKA OJHOBPEMEHHO HOCTYNAT
Hopae Hple curnasibl, coszjabaeMble He OJHOH uyacTHuell, & COBOXYIi-
DitHoR ‘;ﬁCTHu, KOTOpBIe 3akifoueHbl B oObeMe, OrpanHHMUeHHOM ILN-
JIOBHHQE? arpaMMBl HANpPaBJICHHOCTH AHTEHHBl DANHONOKATOPA M MO~
By e ngompaﬂc"rsemiou NPOTSKEHHOCTH  30HAHPYIOUIEro  4M-
. JHYHHA TAKOro 00beMa YBEJNUMBAeTCs ¢ YAaJeHHEM OT

;




panuosokatopa. Ilostomy agst xapakTepHCTHKH 3QQPeKTHBHON TMig.
IadH pPaCCesiHUSA COBOKYMHOCTH HaCTHI MOJAL3YIOTCSI MOHSATHEM of
3 $eKTHBHON IO AAH PACCeAHHs eIHHUULl oObeMa 1. Ecau monoxe.
HUE PacCeUBAIONINX 4acTull B 00BEME B3aWMHO HE3aBUCUMO H IPOH3-
BOJIbHO, 4 PacCTOSHHE MEXAY YaCTUILAMH TaKOe, YTO OTCYTCTBYET B3au-
MojeficTBue (uHTep(hepeHuHs) MeXXAY HOJIAMHU, H3JAYUeHHBIMH OT/IeJL-
HBIMH Y4aCTHHAMM, TO TaKOe paccesiHHe Has3blBAETCS HEeKOTePEeHTHBIN,
B stom cayuae

=X 5, | (119
i, v .

T. e. s¢pbertTuBHag WJIOWAAb paccesHusl eIMHULL 00BEMa U paBHa
cymMe 3P (eKTHBHBIX IUIOMIAJeH pacCesHHs O; OTHAEJbHBIX YaCTHI, Ha-
XOASMIMXCH B eNHHHMIe paccenBawomiero ofbema (M® wiaum cm®). Bean-
qHHa 1 HECeT MeTeOpPOJIOrHuecKyio HHpOpManui o6 ofgakax U ocajn-
Kax W MMeeT pasMepHOCTb cM™Y, T. e. (cM%/cM®), mam M~Y T. e, (MY/MP).
1.2.4. PapuonoxkanuodHas orpaxaeMocts. Jlis cdeputeckux
peJleeBCKHX YACTHI, BeJMYMHA 1] KOTOPBIX ONHCHIBACTCH BLIPAXKEHUEM

(l 13) ‘ ,
vt 2 2

; 6475 g mi— 1 {7« .
e 6475 i

- == ); Z, o (]]6)
o omio—1 2o

A P Rt R
;va m%‘}—Q gy (1 7)

BesruynHa Z Ha3plBaeTCd PAAMOJIOKANHOHHON OTPaRAEMOCTBIO.

Kax caenyer u3 dopmysnl (1.17), pannosokanuoHuas OTpaxacMoCcThb
7 ompejensiercss KOJAHYECTBOM H paclpeejeHHeM YacTHI IO pasMepan
B ¢JHHHYHOM OObeMe H HX KOMIIEKCHBIM IOKazaTrejeM NpeJoMJeHust
B JlHalld30He CAHTHMETPOBLIX H [ELHMETPOBHIX BOJH. Beanunna 7
XapakTepHayeT pacCeuBalollie CBOHCTBA 00/JAKOB ¥ OCAAKOB B aHa-
nasoxe panuoBoad, Ecim B o0beMe BO3AYXA HAXOAATCS TOABKO Ya-
CTHUBE! BOABI WM TOJBKO YaCTHUM b, PAAHONOKALKOHHAS OTpaxae-
MOCTb ONpEAC]SeTCS KaK NPOHM3BeNeHHe HHMAEKCA TPEeJOMJEHUS BOMIEL
HJIA JbJa HA CYMMY BCEX BO3BEIEHHBIX B IIECTYIO CTeNeHb BeTHUHH
pPajMyCcoB 4acTHl, 3aKJIOYeHHBIX B efuHuIe obnema (cm? niau m?):

—~;Z§ﬁ;é Yalo O (1.19)

I, 7}

Bripaxenue 115 Z uepe3 AHaMeTp UaACTHIL oéoaﬁaqae'rc;{ Zd H raetcs
dopmysIoi

P e .
d—z,v i me 42 e (.19
Z, =647, L (1.192)

g Z,~lgZ+18. T (1.196)




BejnuHHA Z usmepsiercst B cM®, 1. e. cmSfenm®d, mom M3, 1. e. M8/M3, mon
M6 M

[TocaedHsiss pa3MepPHOCTL IOAYEPKHBAET, YTO B €[AHHHIe o0beMa
(M%) CYMMHDYIOTCS He NPOCTO PajiiyChl HaXOASIIMXCH B HEM 4aCTHL,
a pAAMYCHl YACTHIL B WIECTOH CTeNeHH (MM®).

B naJdbHefillleM 6yneT HCMOJAb30BATBCA BhlpaxKeHHWe Aast Z, j1aBae-
woe dopmyJtoft (1.17), ¢ pasmepHocTbio MM®/M>.

B cBSI3H C TeM, YTO JHAana3oH orpaxkaemocreli Z B peaJbHBX 00-
naxax ouenb Bequk (ot 107 no 10° mMm%/M®), wacro ana ymoOctsa 3a-
qpceit Z HCHOB3YIOT Jorapudmel uan jgeuusorapudmsl (lg Z umin
101g Z). Hanpumep, Z=10%° mm®/M® sanucwBaor kak g Z=35,
2 Z=1 mM®/M? 3anuceiBator kak 1g Z=0.

OTpaxaeMocTh ABASCTCH CHeuuPHUECKOH MEeTeopOTOrHYECKOoil Xa-
paKTEPHCTHKON  HHTErpalbHOH MHKDPOCTPYKTYPBI 00J4KOB 1 OCalKOB,
raxoil JKe, KaK BOAHOCTH 061aKoB (r/M®) HJINM MHTEHCHBHOCTb BhbiNa-
7aI0UIUMX OCAfKOB (MM/4), 1 COAEPIKHT MeTEOPOJOrHYecKyo HHpopma-
nmo o6 obbeMax 06JaKOB W OCANKOB, PacCeHBAIOWIUX PANHOBOJHEL.
BesuyuHa Z, B OTJHYHE OT 1), He 3aBHCHT OT JJMHLL BOJHGLI 4 H HH
0T KaKuX APYIUX MapaMeTpoB PaaHoIoKaTopa.

DopMyaBl 15 Z H 1 BBIPAXKAWOT ellle OAHY O0CODEHHOCTb PaJHoJIO-
KaUHOHHON HH(pOPMAalHH, a NMEHHO ee CHJbHYIO 3aBHCHMOCTh OT pas-
mepa uacTHu. Ecan guamerp oaHoi Kamaum Oosblle nuaMeTpa APYro#
s 10 pa3, To 3HaueHus Z, | U BeJHUHHA OTPa’KEHHOTO OT HUX CHrHaja
oyayTt pasnnyatbest B 106 pas. Takum o6pa3om, BeHyHHA Z PE3KO BO3-
pactaer IpH YBEJTHYEHHH PA3MEPOB YACTHL, H UX KOHUEHTpAuUHH B 00-
JAdKe 1 pe3ko majaer no Mepe ux yMeHbluenys. OrTcioga ciaelyert, uto
paxnoaokarop HaubGogee sdhdexTuBeH NpU OOHAPYIKEHHH H Olpelele-
HHY pasMepos 00J1aKOB, COCTOSIIINX #3 OOJBUIONO KOJIHYECTBA KDYIIHBIX
YACTHIIL.

1.2.5. YpasHenus paguonokauuu armocdepunix obpasoranuit. Ilapa-
MeTDBl paiHoJoKaTOpa H paAHOJOKAUHOHHAS OTPaxKaeMOCTh CBA3aHBI
MeR LYy coboil ypaBHeHneM PafMOJOKaUNH aTMOC{epHLIX 00pa30BaHHi.
STO ypaBHeHNe NOJYYEHO NOJIYSMIHPHYECKHM TyTeM IPH CAERVIOIUX
IOUYUEeHUAX:

1) paznoBosnbl oTpaxaiT cepruyeckHe YaCTHUUbl, BEJIHUMHA G KO-
TODRIX onpepensiercs dGopmynon (1.13):

2) He yuntmiBaercst ocnaG/eHHe PALHOBONH NPH HX PaclpocTpaHe-
Whn fo genn um o6paTho, a TaxkXKe BJHSHHE NOACTHIAIOIEH NOBEPXHO-
CTH Ha nuarpaMMy HANPaBJACHHOCTH,

3) MMeeT MeCTO MOJHOe 3aTONHEHNE OTPAXKAOMIEro 0fbeMa JaCTH-
LaMi o6akoB U OCAIKOB.

Toraa aas MPJI CPeJMHsIsl BeJIHUHHA TPUHAMAeMOro curuagsa Prp.
Ha BXome npuemHuxa cps3blBaeTCS ¢ HapaMeTpaMu paXHOMOKATOpa,
YAanenneym r go orpakamouiero o6beMa M pajHOJOKAUHOHHOH OTPa-
KaeMoctei Z CJeAVIONIe ! 3aBUCHMOCTBIO:

— 0I=PA Kz
Y R

(1.20y

23




Beipaxenne (1.20) — ypaBHeHne paguosOKaLnnu atMochepHbIX 06pa-
30Banuil. B sTOoM ypaBHeHWH o06GO3HaueHus CcJeayioumme: Py— unm-
IyJbCHAS MOLLHOCTDL IlepefaTunka; Ap — IIomanb packpbiBa aHTeHH
(ameprypa); A=cT— IPOCTPAHCTBEHHAs] NPOTAXKEHHOCTb 3B0HIHPYIO-
LIero UMIyJabca, paBHast MPOU3BEACHUIO CKOPOCTH CBETA ¢ HA JIJHUTE/b-
HOCTH 30HAMPYIOUICTO WMIYAbCa T; »—— AJHHA BOJIHBI PalAHOJOKaTOpa;
K — ko> dunuesT nosesHoro 1efCTBHST aHTeHHO-BOJHOBOIHOTO TPAKTa
npu nepenade (Kuep) u npu npueme (Kup) (K= KnepKup). Ypasuenye
(1.20) sBaserTcst wacTHBIM cayuaeMm GoJee O6LIEro ypaBHeHHs

— 0,35m623P Aph 7

: P“P’*.—XT__—_'?Q—KKpaMKsanKomK?,, (121)
A,="2 (1.22)

B srux ypaBHeHHsIX HOBHle 0003HaueHHs caenyiolue: Kyan — Ko3hdu-
UHEHT 3allOJHEeHHs OoTpa)Kkawulero ofbeMa AHAarpaMMbl HallpaBJIeHHO-
CTH aHTEHHB DACCeMBAIOUIUMH yacTAnaMH; Kocx — 060GIIEHHBIH KO-
s PunuenT ocaalbieHns JICKTPOMATHHTHOH SHEPTHH NPH ee pacrpo-
CTpaHeHUH B Tponocdepe; o — Ko3QPHUINEHT UCNIONBIOBAHASI ATEPTYPH
AHTEHHBI; f — KO3 (HUUEHT CBSI3H MEXKAY YCHJeHHeM U IUPUHOH AHA-
TPaMMBl HANPaBJACHHOCTH aHTEHHDBI; Kpasy — Ko3PdHOUEHT pasiuuumo-
CTH TIOJIE3HOTO CHrHaka B WyMmax; K, — Ko3(dHuueHt, yuuTHBaOUKi

BJIMSIHHE 3€MHOH MOBEPXHOCTH HA PacCIpOCTpaHeHHe PaauOBOJIH.
Psin xoa¢QuiiienTOB, NpHBELEHHEIX BEILIE, MOMXKeT OBITH HOJTydeH
TOJNLKO KCHepHMeHTaAbHBIM nyTeMm. Hduas ammaparypel MPJI ux cpen-

HHe 3HaueHus caenyroumue: a=0/46, § =0,65, Kpaan~1, K=0,16, K3 =

= 1. Bemnuubl Ksay, Kocx 1 K MOXKHO MOJYUUTH TOJIBKO B PE3yJbTaTe
CIenHaJbHO OpraHu3oBaHHBIX Habmionenui. [Tockonbry B nporecce mo-
JyUeHHS LITOPMOBBIX JAHHBIX ONPEACAHTH 3TH KOS(h(UIHEHTH 10CTA-
TOYHO TOYHO HEJIb3sl, UX NOJIONUJIM PABHBIMH eluHune. K , paseH elu-

HMIle TOJIPKO TOIZA, KOTZAA YroJ BO3BbIILIEHHS AHTEeHHBl € paBeH HJIH
Oosbllle TOJOBHHBI IIMPUHBI ee JQHarpamMmsl HampabaeHHoctH. (IIpn
£=0° K, ~1.) Tostomy npu Bcex npounx DaBHBIX YCJIOBHAX H3Mepe-

HHSL Z GYIYT TeM TouHee, 4eM GoJbLie €.

IMpu n3mepenusix Py, B KauecTBe HAYa/J bHOrO YPOBHA BHIGHpPAIOT
Jo6oe 3uayenve Py (Bt, mMBT) uaH ypoBelb COGCTBEHHBIX IIYMOB
papuonokaropa Py (Br, MBt). Paspenns obe wactu ypasnenus (1.20) ¢
Ha Po iy P, NOTy4UM ypaBHeHHe PaqHOJOKalHH aTMOCHEPHBIX 00-4
PA30BAHUU ¢ yYeTOM crocofa H3MepeHHIl OTPaKeHHBLIX CHUrHANOBR:

Pap  O1nbP ALK 7

I_DHP 0.176P,AphK 7 .
o Pk - - (1.24)

TIpn Py=Pw ypaBuerus (1.23) u (1.24) cosmanator. Besanunna 1l =
24






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































