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‘HanzrawTea BOIPOCH TEOPHHE 00HADYHeHAA IPOo30OBHX 0YATOB DAAHONOKATODaMH

CANTHMETPOBOro, AeNHMeTPOBOrO H METPOBOTO AMANASOHOB papHososd, [Ipmeopsres -

HAHHBHE JECTCPHMEHTAABHNX HeCHedoBaHHfi rpos B yXagaHAblx fHAnasoHax. HamGodb-
Hiee BHAMAaWAe yAensercs PHARGJIOKANHOHHOMY OO0HapyIKeHig MOAHRH H HX perder-
palEH, & TAKKE METOAREe jlpHeMa HIIYUEHES ATMOCHepHHX paspanos. AHANH3H-

PYIOTCH SECHEPAMERTANbANE NAHHHe, MOJYYeHHHe OZHOBPeMEeHHO AKTHEHHME M DAc-

creuaMi PTG, PaceMarpHpaiored BOSMOXHOCTH ¥ ,0co0emHoCTH o0Hapy:XeHAs IPo3
CAMOJIETHHMH ‘B CHyTHHKOBMME 'DANHOTEXHATCCKRMY CPOACTRAMI, . ~, " * -

Mpusoaarca cBeZeREA" 0 SMIHAHHNL. TIPS BA-PASTINAHEE . OTpachy, uaiadxnoro X0-

saficsa. S :

PaccanTana Ha CIHENEANHCTOB .METEOPOJIOLOB, PAAKOMETEOPOIOTOB H DPAAHOCe-
uMazucToB. Momer 645TH HCHOZPIOBAHE B.KAYECTpE yuelHOTo nocobHA AMA CTYAeH:
TOB THAPOMETEOPONOTHIECKEX Eni?l‘m%'l;m : ) g il
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In the book by V. D, Stepanenko and S. M. Qalperin ,Radic Means for

-Thunde'rétorm' ‘Detection” thunderstorm effect on different branches of national
—economy is considered. There are presented groblems of the theory of. thunder-
" storm hearth detecting by centiinetre—, decime

a— and metre-band radars. The re-
sults of experimental studies of thunderstorms in the above bands are tFl\ren. Much

‘attention 'is glven {o radar detecting of lightnings and thelr registration, as well
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" as to the techniques for receiving atmospheric discharges radiation. Analysis is
. made of experimental resulls obtained simultaneously by active and passive radio

means., The -possibilities and characleristic features of detecting thunderstorms
usln%hairggaoﬁ,isatellite and-radio means are examined. :
e
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[1peducaosue

I'po3nl Kax OmacHOe SIBJICHHe IOTOJBI HPHBJIEKAOT BHUMAaHHE He
TOJLKO METEOPOJIOrOB, HO H GOJBIIOr0 Kpyra cIenHaJucToB, pabo-
TaIIHX B pPAasjHYHBIX OTpacisix HapojHoro xossiictea. J[oJaroe
BpeMsl OTPOMHAsI CeTh METEeOCTaHUMH He HMeJa JAHCTAaHIHOHHBIX MH-
CTPYMEHTa/bHEIX CpeAcTB oOHapy:KeHHs rpo3. Kak mpaBuio, AJs HX
OMO3HABAHMA HCHNOJL3OBAJCH BH3YaJbHO-CAyXOBOH MerToA. Ha cmeny
9TOMY TPaAHIHOHHOMY METOAY B IIOC/JeJHHE NeCATHJNETHS NPHXOAAT
Meronbl, Gasupyloliyecs Ha MPUMEHEHHH pAasJHYHBIX PpaJHOTEXHH-
yecKux cpeicTB. B Hacrosllee BpeMs Haubosiee LIMPOKOe INPHUMEHEHHE
HAULIH PaJHOJOKATOPbl MMJJIHMETPOBOIO H CaHTHMETPOBOTO Anana-
30HOB, XOPOIIO 0OHApYXKHBAIOIKe IPO30BHIE 006IaKa.

Hpnmeﬁeﬁue METEeOPOJIOTHYECKHX DaHOJIOKAaTOPOB (MPJI) BXO-
IALIHX B CHCTEMY. IUTOPMOBBIX ONOBEILEHHH, 03BOJISET IO XapakTe:
PHCTHKAM 3XO0-CHTHAJIOB THAPOMETEOPOB KOCBEHHBIM 00pasoM pac-
II03HABATL TPO30BHIE 006JaKa ¢ BeposTHOCThIO 80—85 Y .- Kpome Toro,
BIIOJIHE HAJEXKHO ONPeJessiOTCs reOMeTpPHUeCKHe pa3Mepbl, . .CKOPOCTE
W HampaBJeHHe ABHXKEHHs, a TAKXKe IBOJIOLHS 9THX 00/MaKOoB. o

[Monyuaemasi ¢ momompio MPJI uHdpopMauus. B 3HaAUHTENLHOH
Mepe YHOBJIETBOPSIET. HOTPeOHOCTH MeTeopoJsiorudeckoro obecneyenus
apuanud. OJHAKO OHA HYXKJA4eTcs B CYLIECTBEHHOM . JONOJHEHHH W
YTOUHEHHH [PH METEOPOJIOTHYECKOM OOCJYXKHBAaHHH JIHHHH 3JIEKTpPO-
nepenayy, JIeCHOro XO3s#icTBa, palioOHOB IPOBEJEHHS B3PLIBHHX pa-
60T M Ap., KOrZa HYXHO 3HAaThb KOODJAHHATHl TPO30OBHIX DPaspsilioB, HX
YHCJIO, HHTEHCHBHOCTh, NPOCTPAHCTBEHHYIO OPHEHTalHMI0 U -T. 4. Kpome
TOrO, 3TH HaHHBle HEOOXOZUMBI NP TEOPETHUSCKHX M SKCHEpUMEH-
TAJbHBIX HCCHECNOBAHHAX (H3MYECKHX IIPOLECCOB, NPOTEKAIOLIHX
B TPO30BHIX 00JaKax, a TakXke AJSI KOHTPOJS BOSlIeHCTBI/II/I ¢ UeJbio
ocnabyieHusT HX TPO30BOH JNEeATeJHHOCTH.

Haxozst Takxke Hpokoe npuMeHeHHe TPO3OPETHCTPATOPEI H TPo-
30IIeJIeHraTOPE], Pe3yJbTaTel H3MePeHHH KOTOPBIX HO3BOJSIOT .IOJY-
yHTh 60Jiee KaueCTBEHHYIO HHcpopMaumo 0 Tpo3ax IO CpaBHEHHIO
¢ HH(OpPMauHed, NoJayyaeMOH BH3YaJbHO-CAYXOBBIM CIOCOGOM Ha
cetu Mereocranuuii. Paspaborannnie B CCCP  rposomesneHraTopsi-
NaJdbHOMEepH MO3BOJISIIOT H3 OJHOIO IIYHKTA HE TOJBKO ONPERENHTEH
HalpaBJieHHe HA IPO30BHE Paspsfibl, HO ¥ OLEHHTH PACCTOSHHE O
HUX B paxuyce 400 k.

B 1964—1970 rr. B Haulei CTpaHe OB cueNaH HOBHI wiar B 06-
JlaCTH 3SKCHEPHUMEHTAJbHOrO “HCCJe/OBaHAS TPO3OBHIX, OOJIAKOB, CBSA-
3apHbdl ¢ npumeHendneMm PJIC MeTpoBoro pmamasoHa BoaH. B ator
nepuof, OblIM BIepBble OOHAPYKEHBl 3XO-CHTHAJL MOJHHR ¢ IIO-
momipio PJIC. Apropn npeanaraemoli Monorpaduu paspaborasn
NPHONUKEHHYIO TEOPHI0 OOHapyXeHHs, KOTOpas B HaJjbHeilueM Onlia
pasBuTa y Hac ¥ 3a pybexom. B 1970—1971 rr. aBTopamm Omiia
OpPraHM30BaHa CEpPHUsl HOBHIX KCHEepHMEHTOBR ¢ momomgpio PJIC «Ma-
naxur» (A=1,56 m) u PJIC T1-12 (A =2 mM).

Hns HameXHOH HHTepnpeTanud 3XxO0-cHTHaJoB stux PJIC mpeny-
CMaTpHBAJHCh KOMIUIEKCHBIe HabaiofeHHs c ofecneyeHHEM CTPOTOH

1 3




BPEMEHHOH = HPHBSI3KH PaJHOJOKALHOHHBIX NAaHHBIX K pe3yJbTaTam,
[OJIy9aeMEIM TPO3OIENIEHIaTOPOM, PETHCTPATOPOM (QOPMBI HMIYJbCA
pafMOH3JIYIeHUsS MOJHUH, MeTeopafnonokatopom MPJI-1. Bruio yera-
HOBJIEHO, YTO. pafino3X0- MOJHUH, (ukcupyemoe PJIC merposoro nua-
Ia3oHa, KakK - [PaBu/o, COINPOBOXKAaeTcs ee COOCTBEHHBIM H3Jyue-
HHeM, BOCIHPHHHMAaeMblM KakK IIyMOBOH (OH, 3HAUeHHe KOTOPOro
B HECKOJIbKO pas HpeBbllaeT COOGCTBEHHBIE LIYMBEL NPHEMHOTO TPaKTa
PJIC. ,

PaxuosokanioHubie HaGJMIOAEHHsT MOJHHHM [O3BOJHIM HauboJee
TOYHO ONpPE/LENHTh HX KOOPAHMHATH ¢ OXHOTO IIYHKTA, OLCHHTbL BpeMst
CYIIleCTBOBAHHSI 3X0-CHUTHAJOB MOJHHH ¥ HX IeOMeTPHYeCKHe pas-
Mephl, addekTusHEe oTpaxaomue muomanu (IIIP). B  npansuei-
IieM SKCIHepUMEeHTH OBIJIH IPOJOJIKEeHH APYTHMMH HCCAeLOBATEISIMH.

Hapsany ¢ npumenennem PJIC merpoBoro puanasoHa jajas oOHa-
pyKeHHs MOJHME, mnpuMmeHsorcs Takxke PJIC pgeunmerposoro aua-
nasoHa. N :

CoBmectnoe npumenenue MPJI u PJIC aas ob6HapyXKeHHS MOJ-
HHH T03BOJIMJIO YTOYHHTH CTATHCTHUECKHE XaPaKTEPHUCTHKH OTpaxkKae-
MOCTH H TIeOMEeTPUYEeCKHe pasMephl OTHENbHO JJd JIMBHEH H TIpo3,
IOJIyueHHbIe paHee., Dblio ycTaHOBJEHO, ¥TO BO (POHTAJBHBIX I'PO30-
BHIX 0O6Jakax I'OPH3OHTAJbHBIE KOOPLMHATH 3XO-CHTHAJOB MOJHHUH
YacTO. HE COBNAJAOT C 30HAMH MAakKCHMAaJbHOH . pajHOJiOKalMOHHOH
OTpaxaeMoCTH. B GOJbIIMHCTBE = cAydaeB MOJIHHH JIOK&JIH3YIOTCS
B 30HAX, rjAe HaGJOAAIOTCd BBICOKHE 3HAUEHHSI TOPH3OHTAJLHBIX
rpajyVeHTOB. paJHOJOKAIHOHHOK OTParkaeMOCTH.

Onnospemennoe npumenenne PJIC meTpoBoro 1 CaHTHMETPOBOTO
JHAalNasOHOB [1a/l0 BO3MOMKHOCTBH NOJYUHTh AaHHBIE, XapakTepH3ylouue
JHHAMHMKY TPO30OBHIX OO0JIAKOB, HAXOASIIUXCS B €CTECTBEHHOM UHKJe
PasBHTHSI WJIM IPH aKTHBHBIX BO3JeHCTBUAX. DIEKTPHUECKOE COCTOS-
Hue 06GJAaKOB ONpelessieTcs IO YHCJIY 3XO-CHI'HAJOB MOJIHHY, (DHKCH-
pyemerx PJIC MerpoBoro jamanasona; NO LAHHLIM TPO30OHENEHraTo-
poB; npHOOPOB, H3MEpSIONIUX HANPAKEHHOCTb 3JIeKTPHYECKOrO MOJIS;
[IPHEMHHKOB, (HKCHPYIOLIIUX 3JEKTPOMAarsuTHoe uajayueHne (IMH)
aTMocdepHblx Pa3psaAoOB HCCHeIyeMBIX KOHBEKTHBHHIX 00/1aKOB, HaXo-
OSIIUAXCS B HPEArpOo30BOH, IPO30BOH M IOCJErPO30BOH CTANUAX.

Baxwuo#i npobnemMoll sBasercs Hccienopauue IMI atmocheprbIx
paspsiIoB B pasJHUYHHIX Auanasosax paauoBosn (CAB—YKB), pe-
IeHHe KOTOPOH 3aBHCHT OT MeTOAVWKH perucrpamuu DMHU B pasnnu-
HBIX JHallasoHax M OT aNmapaTypbl, HCNOJb3yeMOH KISl IpHeMa Ta-
Koro manayuenus. OmnpepmesneHue KOOPAMHAT MOJHHH C HOMOUIBIO
PJIC. meTpoBOrO W JAEIMMETPOBOTO NHAIa30HOB I[0O3BOJHJIO aBTODaM
YCTAHOBUTH PAX mapaMerpos DM paspsfoB B 3aBHCHMOCTH OT
yrajeHus HCTOYHHKA HanydueHus. [lapamerpe -OMHU paspanpos, npu-
BelleHHbIe B MOHOrpadHH, HCHOJB3YIOTCS MpH paspaboTke anmapa-
TYpBI, IpeIHA3HAUEHHON AJS HCCAeJOBAHHS I'DO3, H HPH aBTOHOMHOM
OPUMEHEHAH TIpPO30NeNeHraTopoB-1aJbHOMEPOB Ha  METEOCTAHLHUSAX
JUIST MeTeOpOJIOTHYeCcKoro ofeclieueHHsi aBHanud u Ap. Kpome Toro,
Takue nmapamerpsl IMM kpafiHe HeoOXOLHMBI B Tex cJydasx, KOraa
HCTOUHUK H3JyUYeHHA (MOJHHUS) paccMaTpHBAeTCs Kak HoMexa " AJsd
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PasAMYHHX PAJHOTEXHHUECKHX CPEACTE, cho.nbsyemmx B HapOXHOM
xosnficTee,

And onepaTHBHHX M HAYYHHX nmened HCIOJIb3YIOTCA . He TOJIM{O
HaseMHble, KO H GOPTOBHE PATMOTEXHHUCCKHEe CPeACTBA OBHApPYNKe-
HHuA B HOCIGAOBAHNAS FPOSOBHX 06AakoB, K HHM OTHOCHTCA. caMoJerT-
anie PJIC u rposoneleHraTOpH, YCTaHAaBJEBaeMLle HAa  caMoJeTax

uag MC3. C noMomplo TaKHX YCTAHOBOK MOJYdYaloT AAaHHHE Npexae

BCEro O rposGBOfl AeATeNbHOCTH B FiobanbHOM MacmrtaGe. JKecTrue
YCJIOBHA pasMellleHHs YKasaHHOA ammapaType Ha Sopry camoleToB
aa MC3 maknaxuBaOT AOMONHUTENbHBIE TPeOOBAHMA;, NpeATABJde-
Mble He TOJBKO K BHOOPY Macch, raGapHToB, 3SHEPronoTpeliaeHHs,
CHCTEMH PErucTpanHH H TepefadH IOJE3HLIX CHTHAJOB O Tpo3ax;
HO TaKke K BHGOpY pafouux dyacror annaparypu M MeTONHKH ee
OpHMEHERHA. ' -

Padota Hag kuurofi pacnpe,uenena CAEAYIOTHM oﬁpasom Maaul
2 u 3, no. 4.2 ¥ 6.3 nanucansr B, [[. CrenaHerkc; riasel 4, 5 u 6;
nm. 32 71u74—C. M. I‘am;uepunmr oo 7.2 4 73 —B. H Cra-
CeHKO.

ABTOpH COSHAIOT, YTO KHETA He cBOGOZHA OT Henoc'ra'rxon, oﬁyc-
JOBJIEHHHX TJIABHHIM 006pasoM MHOTONAAHOBOCTBIO H  CJOXHOCTBIO
paccMaTpuBaeMHX B -Hell Bonpocos. K ToMy-Ke ona sBasderca oAHoH
H3' OePBHIX DONHTOK CHCTEMATHSHPOBAHHOINO HB/IOXKEHHS MATePHAJNOB,
OTHOCAIMXCH - K HCIOJL3OBAHMIO - DAIHOTEXHHYESCKAX ~ METOROB M
cpeAcTs TMOAyueHHs HH(GOpManuu o TPOsOBHX obnaKax' ¥ EHTEpHpe-
TAIKE 3To# HHopMaumue. B cmAsh ¢ oTHM aBTopu Gyayr Giaro-
BADHH BCEM, KTG BHCKAaXeT 3aMEUAHHA B NOXeNanus AN Aanbe-
rero yJayqmeHAs KHUTH.

ABTOpH MCKpeHRe mphsHaTensHH B. M. Baunm:osy, A ®. l"eu-
gapy, B. H. Eroposy, B. H. Cracesko, A. M. Tpﬂxony, B. B. ®eno-
poey, B. I, Diixropay ¥ ap., BpRHEMaBIIHM AKTHBHOE YyuacTHé B:IO-
CTAHOBKE KOMILUIEKCHHX SKCIEPHMEHTANABHHX HCCHeNOBaHHH, a Takxe
BHpaxawT Gaarogapuocts - A.'B, WMlymankomy, M. T. Abmaesy,
M. H: Befiryranosy u B. X. Txamoxosy, penensnponanmuu pYKOHHCb
H AABIINM PAJ LEHHBIX COBETOB. , .
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Fnasa’ 1

Kpammﬁ xapaxmepucmuxa 2pos
U ux SAUANUE HQ Hapodﬂoe xosmcmso

1.1, OCHOBHbte xapaxrepucmxu 2pososbix 06/mxoe
U YCAOBUSA BOSHUKHOBEHUS HOAHUL :

1"p03H BOSHHKAIOT KAK PesydbTar. a'ruoc@epﬂux HPOLIECCOB, oﬁyc-

' JIOBJIKB&IODIHX NOABJCHHEE M PASBHTHE. MOINHHX KOHBEKTHBHHIX, 06318-

XoB, B nocaeayee necx'rme'rne npoc'me MOeNn .. SJIEKTPH‘IQQKOB

- CTPYKTYpHl TpO3OBHX oBiakos [74," 113] OuAH CymecTBEHHO. yTOU-

Hedn, Kpome Toro, Onsia paspaGoraHa. HOBas MOAENb, YYHTHIBAKO-
as £e CTATHYECKHE H AHHAMHYECKHE ACHEKTH [73] :
Ha pue. 1.1 , IPHBE/IEHO CXEMATHUECKOE -CTPOEeHe rposoBoro a6- .

naka Cby, B cragmm spesoct [74] B cpaaaennn co craguefi Chyp

craaus -Cu cong. XapaKkTepHIYercsi TeM, 410 B Helil ofbeMHue 3a-
paAu {, 2 ¥ 4 HA HECKOJbKO. MOPAAKOB. BEJHUMH MEHbIe, YeM B CTa-
EHH Cb.-, a-sapsn 3 orcyrersyer. Korna .HaGmofaeTcs CTaiMs Tepe-
xona Cucong. B crapmio ‘Cb. (Cucong—Ch), sapan 1 Goxbwe 3sa-
psfa - 2, BCJeACTBHE STOrO . BEKTOP - HANPAXKEHHOCTH NOAS Haj
061aKOM HMeeT Apyroe HaNpaBJeHHe N0 CPABHEHHIO: CO'CTAAHEN 3peso-

 CTH. Oﬁmmnnﬁ 3apaN & NOABAACTCH, KaK MNPABKJO, TPH BHUIANCHHEK

3apgXeHHHX gacTHI[ OCaAKOB, ,H‘JUI GTajHH PacrRaja rposoBorc 0b-
JdaKa xapam‘epﬂuu ABAAETCA CYIRECTBEHHOE YMEHBIICHHC 00 beMHEIX

. sapaaos I; 2 m 8 mo cpapHenuio ¢ npeAnAymies. cragued. 3apain

30H.-SVIEKTPHUECKOR HEOAHOPOXHOCTH 4 -MOTYT HEpefko OGycaoBiIH-

"Bayh JIOKAJBHHIC  HAUPSKEAHOCTH WOJS, KOTOPHE HA NOPANOK Hpe-

BEIHIZIOT Haupﬂmenﬂoc'm,, coslaBaeMHle . . OCHOBHBIMH .06beMHHMH

_ '3apanaun

B raba, 1. 1 npenc'ramenn ocneaﬂue sneKTpnqeclme cnoﬁc'ma
rpusonnx o6aaxos [73]. :

. Tabauga 1.1 :
Saextpuveckue caoficTha TPOsOBMX oﬁamot
Cpenpstd. pe/mHHa OCHOBHHX 3apRA0E oﬁuaxa Ka = - 1013
CpeaHne TOKE, A - . )
. Haji_ ofAaroM R . . 0,061
B ofmake B . ) "10—100
DneKTPOHPOBOLHOCTS, Ou]n ' 10-13—10-12
IMpenenciué seaverna Hanpamenuocm o, B/n ' T
B CpemHeM 1o O6MaKy, ; 105
B 30HAX HeOpHOpoanocredl . 106
Monumannbias Han RIEHROCTH TOAR, npH KoTOpOf Ea!m- 106
Haerca paspag, B/u
M.aanﬁanmax snepm SOMH, B KOTOPOR HawHHAETCH pas- 108
A%, AK - : .
HHEMaJABHEe pasMepH B0HH, B xcropoﬁ namse'rcs pas- - 20~
pan, M
. MEHHMAJbEAS . na:rpnx:eunocrb noas, Heo&xonmaa m 105

MO AAPKAREA paspTaa, B/m



Caepyer nomepxny'rb, YTO BeJHYHHH ocaommx aapsgos I ®
2 pasImMuHK AJA PASAUMHHX OGJNAKOB M B cpenneu. Bospac'ralo'r
¢ yMeHbIleHHeM LIHPOTH MECTa.

Ipu amammse nawaex Tadn. 1.1 Hymuo EMeTH B Buny, ‘wTo “0HH

ABASAIOTCAH - OJ.IEHO‘IHHHH TaK Kax IjiA AOCTATOYHO TOMHOR _napaMer-
pnsamul SJIBETpH‘I&CKKX CBOHCTB : oﬁnaxon Heo6X0AHMO HAEKOILICHES

;(-5

\\% § Y
7)
[

Pre. 1.1, C'ra'rmman none::b TPOSOROTO aﬁnaxa B c'ra;ma spe::oc'rn

§ — ocHOBHOS Mem;wumﬁ sapa:q ofxnake, 2—sapuu, coeganaem 2a cuer saexi‘ponpmn '

HOCTH aTMochep] sapax ocam 4-—-sapu snempmacm nmomocrea od.uxa 5--
CTONG ENNRENHOTO censHud. -

GOJIbIJIOI‘O YHcAd CHCTeMATHYECKHX HaMmepeHHf, nponen.enﬂmx -B° pas-
JHYHHX (HSHKO reorpaq:nqecxux H- noro,n.unx yc.noanax, Kompne
B HACTOANlee BpeMA OTCYTCTBYIOT. -

. Jas . rpo3oBHx . 06N2KOB - xagamepnum anaamﬂ “mx 6om.maa
BepTHKaJIbHaﬂ NpoTAXEHHOCTb. B oringme. or APyrEX 06/naxos BIpO-
30BHX ofnaKax BOSHHKAIOT MOJHHeBEHe .paspsad, Iiaa sroro . -rper
fyeTcs JOCTATOYHO. BHCOKAA <«EPOSOfiHASY . HANPAKEHHOCTD snem
HECKOr0 MOifA, COSAABAEMOTO OGbEMHBIMY 3apRAAMH.

Oas noapmaHus GHSHYSCKHAX :IPHYAH, _NPHBOASIIEX K odpasosa--
HHIO ; «npOGOAHOA» HANPSKEHHOCTH SACKTPHUECKOrQ NOs, TPebyercy:

CHAYAJA . DACCMOTPETH ; IPOIECCH 3apAXCHEA JaCTHN B obnaxax, 7. e.
TPOLecCH MHKpOSJICKTpH3aUHU. B Racrosinee. Bpewl 3TH. npoueccn
CBeACHH K NBYM OCHOBHuM [73]: o

1) KORTaKTHOR SAEKTPH3ANMH, B pesynma're xompoﬁ Hponcxm
IuT o6Men SApARAME MEXIY “aCTHRAME; - B



2) K 3/IeKTPH3AIMH 34 CUeT IePexoia 3apsloB H3 HOHH3HPOBAH-
HOI rasoBoH cpelbl HA YaCTHLLL.

Ha o6a mponecca MHKPO3JEKTPHU3ALUH MOTYT OKa3blBaTh Eyme-
CTBEHHOE BJIMSHHE BHEIIHHE 3JIEKTPUUECKHE MOJIs. N

KonrakTHasi 3/1eKTPH3aLusl NPOMCXOJHT TOTAA, KOrZa pa3phbi-
BaeTcsl KOHTAKT MeXAYy ABYMS -UaCTHHAMH, IIPH Pa3pyUIEHHH YaCTHIL,
CpBIBE C TBepPABbIX YACTHI[ BOJASHOH IJIEHKH, BBLJIETE CHJHHTEPOB H3
3aMepsaroumiesi Kalliu 4 T. X.

Anaius BO3MOXHBIX MEXaHH3MOB 3JeEKTpH3allMu o6jaka, T. e.
HAKOIJIEHHS] H pasfesienusi 00beMHBIX 3aPANO0B, OCYUIECTBJSAJIA MHO-
rue aBTOpHL. Tak, B pa6orax [74, 113, 165] yxasamo, 4To OCHOBHOI
IPHYHHOA pasjeeHHs] Da3sHOMMEHHO 3apsKEHHBIX objactefi B ob.a-
Kax f#BJseTCA BbIIAaJeHHe KPYIHbIX YaCTHIl OCALKOB, KOTOpLIE 3apsi-
JKeHbl OJHUM 3HAKOM 3HJEKTPHYECTBA OTHOCHTENBHO 0ojee  MeNKHX
YACTHI, 3apAKEHHBIX APYTUM 3HAKOM.

B paGore [165] ykasano Takxe, uTO 3apsiKeHue 06.1aK0B npo-
HCXOAUT 3a CUET KOHBEKIHOHHOrO NepeHoca B . 06JIaKO BepPTHKAJb-
HBIMH [BHXKEHHSMH BO3ZyXa HAKaIJIMBAIOWIErocad y 3eMJH 00beM-
HOro 3apsjga. JTOT 3apsaj, NpoXOist uepe3 00J1aKO, ocellaeT Ha €ro
kamiax. B cBowo ouepenn HAKONUBIIMiHCS B 06JaKe 3apsil 3a Ccuer
o6pa3oBaBUIerocsi JEKTPHUUECKOro MoJisi O0yCAOBAUBAET NOJATOK 3a-
pALOB APYroro 3HaKa INPEeUMYHIeCTBEHHO K -BepXHefi uacTH obJaka
g CO3JaeT TeM CaMblM AMIOJBHYIO 3JEKTPHYECKYIO CTPYKTYPY.

B onmiTax, OpPOBENeHHBIX  C IeJbI0 BBISICHEHHS BO3MOJKHOCTH
CYLIECTBOBAaHHSI KOHBEKUHOHHOrO MeXaHHM3Ma, OBLJIO I[I0Ka3aHO, YTO
B MOIIHBIX KYyuYeBBIX O6JaKax, BepIIMHAa KOTOPHIX PAaCIONAraercs Ha
BhICOTaX 6—7 KM, He HabmoJaeTcss INPeJCKas3blBaeMOro TeopueH
9JIEKTPHUECKOTO 3apsla. BennunHa 3apsja HpakTHYECKH He 3aBHCHT
oT ToNHIMHB! o6GJaka. Ho Kak ToJbKO B 3TOM OO6JIaKe - NOSIBJISIOTCS
KpynHBle gacTuubl AuamerpoM 100 MKM, HDPOHCXOAHT YCHJICHHE 3JIEK-
TpHYECKHX mpoueccoB [73, 74]. Taxum 06pasoMm, MOXKHO noJIararh,
YTO NepBONPHYMHON 3apsKeHHs o00Jaka sBJSeTCS BhIaZeHHE Ocal-
KOB, x0T Ha ctaguu Cu cong.— Cb apuKeHHS BO3JyXa MOTYT OKa3bi-
BaTh 3aMETHOE BJIHSHUE. ‘

~B "cOOTBETCTBUH C COBPEMEHHBIMH npeACTaBneHHHMH 0 CTpOEHHH
rpo30BHIX 00JaKOB, H3J0XKEHHBIMH - BHIIE, * OIpeleaeHbl (H3HIeCKHe
VCJIOBHSI BO3HHKHOBEHHS MOJIHHH B o6/akaX. Bo-mepBhX, HeoGxo-
" 1EMO,; YTOOBI B '30He - HeogHOpOxHOCTH 4 (cM. puc. 1.1) pasmepom
10-3—10-1 x¥M® chopmupoBanuch oObeMHBIE 3JEKTPHUECKHE 3aPAIHI,
DOCTaTOUYHBIE /Il Hayajia BO3HUKHOBEHHS paspsafoB. IDTH  3apsiiu
ofbecrneyrBaloOT CyLIeCTBOBAHHE KPHUTHUECKOH - HANDPAXKEHHOCTH 3JEK-
Tpudeckoro mogsi Exp>=>10° B/Mm, npu koTopo#i HauuHaeTcs paspsap,
u ‘sdepruu oxoso 103 k. Bo-BTOpBIX, B HOCTATOYHO OOJbLIOM ~00b-
eMe oGnaka, He Medee 10-—100 xm3, moyxHB HAOMIOOATHCA 3apPSib
I u 2 B TaKkoM KOJHUECTBe, YTOOB MOAAEPKHUBATL HAYaBLIHECS IpPO-
30BBle Paspsiapl. 3HAUCHHS HANPSKEHHOCTH ' 3JEKTPHUECKOIr'o T0JIf,
HeOGXOAMMbIE IS MOAJepKanua paspsana, Eo>= 10° B/m.

Taxum o6pa3oM, AJsi BO3HMKHOBEHHsS T'DO3OBOro paspsana [10J-
KHa CyIlecTBOBAaTb 30HA C HANPAXEHHOCTbIO =Eyp (M1 - Havagda
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paspafa), HaXOARNIAACA BHYTPH 06JacTH ¢ Hanpmeuuoc'rblo >Eo

{Ba1a HopAgpAAHKS paspaxa).

Crenyer HOLYEPKHYTb, UTO SJICKTPH'{ECKHG paspsash BOSHHKAIOT
Ha ¢oHe NPOTHBONOJONKHO HAeHCTBYIONIHX B O0JM4Kax JABYX Tpymn
npoueccoB. OfHH H3 HHX = OOYC/IOBAMBAIOT HAKONJIEHHe 3apAnos,
& Zpyrde CnocoGCTBYIOT HX YMeHbIlleHHIO. HekoTopHe mpomeccH mep-
BOfi IPYINH BH3HBAIOT HAKOIJIEHHe 3apHiOB Ha OTHeNbHHX YACTH-
nax, a gpyrde oGeclieyHBAIOT pasfeleHHEe 3apalioB PasHOHMEHHO
3apAKEHHAHX JACTHI B SHAYHTENBNHX ofbemax obnaka H ‘co3aanT
HEOGXOARMOE JIEKTPHYECKOE TMOJe.

Bropas: IPynnma npPONECCOB IPENATCTBYeT POCTY 3apPANOB KaKHa
OTAeJAbHHX 4acTHLaX, Tax ¥ B Gonpmux obbeMax obaaka. Snexrpu-

yecKad NPOBOEHMOCTh BO3AyXa OKOAO YACTHH, E HX CTOJKHOBEHHS -

NPeNATCTBYIOT HAKOIUICHUIO 3apAAOB  HA YACTHIAX. - DJIeKTpHYUecKHe
TOKH TypOy/eHTHOH AW(QPY3UH H KOHBEKUHH HPENATCTBYIOT HaKOM-
JICHHIO 3apAKOB H POCTY SAEKTPHUECKHX noneﬁ B 60Jlbmnx oﬁhenax
obnaxa HA4 Bo BceM OOJake.

Mputnmxenuas GOPMyNa, YUHTHBAOIAS yxaaaunue niBe rpyrmu
npouecco;; BHIMMIANMT cleayomum oGpasem [78, 106]:

ABg=- ‘*"“S fs—r(l e, ()

TAe AEO——HSMCHEHHQ Hanpa}xennocm nons Eo aa BpeMs. £; Is 'rox,
‘sapakaiomnli 064aK0 H BO3PACTAIIIHA NPH YBEJHYEHHH HHTEHCHB-
BOCTH OCAJIKOB; T-— BpeMs pesakcaiuy; R -—paccTosHHe go ofnaka;
h — paccrosHve MexIy LEHTPaME 3apAA0B (NPONOPUHOHANBHO TOJ-
- muHe ofaara); S— maowans I'OPHSOHTaJIbHOI‘O CeueHHs ax'maﬂoﬁ
YacTh obJaaxa. . :

- ‘B cBoI0. 0uepern

1

TSR o U

rae J\. u & — 5JIeKTPONPOBOAHOCTS- H-- AMBIEKTPHYECKAS npourmaeuocrb
B aKTHBHOH gacTH 00naxa, k— xoadpdunuenr . TypOyaentHoro mepe-
MelIHBaHHA B 00JaKe, p——-qnc.nennmﬁ K09 HIHEHT; npnﬁnnmeuno
paprH# 101,

Cirregyer, OZHAKO, OTMETHTb, 4TO Typﬁyneﬂmoc'rb H nposo,zm-
MOCTb, YMEHSIIAs B CPelHeM 3JEKTpHUecKOe noje Ey; B obbeMe 00-
JlaKa, MOTYT. cnocodc'rnosa'rb pocty mnoas ER,, B OTAGIBHEX SOHAX
ofnaka.

COBMeCTHHH AHAHAS qaopmy.n (.1} u (1 2) NMOKaSHBAaeT, 9T0 yae-
Jnvenne v (ymeHsmleHHe TYPOYNEHTHOCTH H HPOBORHMOCTH BO3AYXa)

MOTYT ofecneunts o6pazopanne Eol> 105 B/m maike B o6nakax, Jao-

mHx cnabue ocaaxH, rae f; pecbMa Manso, BeposiTHO, »THM  0fcTOR-
TEJIBCTBOM MOXHO . O0BACHHTL CAYYaH BO3SHHKHOBEHHS TPO3IOBHIX pas-

PALOB B TAK HA3JHBAEMHX TEIIHX oﬁnaxax HaOAIOIA0MHXCA B pas-

HAWX IHPOTAX.
ABanHs Taxke NOKaskBaer, 4ro s 00AaKOB ¢ GOMBIUAMH 3Ha-
qeHHAMH Eo B MaguMH Egxp Fpo30BOf paspai He BO3HHKaeT X0-Tex
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IIOp, Noka B oénaKa He Oyler HampaBsJeH KakoH-THGO 06bekT (pa-
KeTa, CaMoJjieT), ¢ KOTOPOro HAaYHHACTCA DA3PAA TIPH. OTHOCHTENBHO
ManbiX 3HAYeHHsAX Eyp. , .

iy

1.2. Bausanue epos nHa OTde/LbubLe oTpaciu napodﬂoeo
xo3aticrsa

H3BecTHO, 4TO B CpeJlHEM MOJIHHHM IOPaXKalOT 3EMHYIO IIOBEPX-
HocTb  OKoJlo 8- 10% pas B cyrku. B Awmepuke oHH 3a rox yGuBaioT
150 wesoBeK, BHISLIBAIOT AECATHb THICAY JIECHHIX IOXKAapoOB, yuIep6 OT
KOTOPBIX cocrapaseT 30 MJH. JAO/IAPOB, M HAHOCAT BPEA PasJHy-
HOTO pofia 00ODYIAOBaHMIO M HMYILIECTBY Ha cymMmy OGosee 20 MJH.
J0J1apoB B-rof. TyileHne HOXKAapoB OT MoaHufi o6xoautces B 100 MJIH.
I0JI1apOB, YTO COCTaBJSAET OKOJIO !/3 €KETO/HBIX  PACXOJI0B 1O TyLIie-
Hulo Bcex moxapos B CITA [116].

M3 ananusa pasHBIX, ONyO/JHMKOBaHHBIX B pabore [166], cuenyer,
uyro B cpepem 1no PCOCP okomno 60 9 secHHX IIOXKapoOB NPOHCXO-
JUT TIO BHHE MECTHOI'O HacCeJeHHs, a B Pe3yJbTaTe NMOPaxKeHHS MOJ-
HUAMH — HecKOJIbKO Gosee 8 Y. [lasi TOPHBIX U JIeCOCTENHHIX paii-
OHOB IIPOLEHT IIOXAapOB OT MOJHHI BBINIE, YeM B APYTHX MeCTaXx.

BecbMa cuipHOe BAMSIHHE OKa3bIBAIOT I'PO3El Ha paboTy aBHALHH.
Hissecrno, uto ot 60 mo 70 9 a'Bapm}’I camMoneros' 8 BBC CIIA, csg-
3aHHBIX C NOFOJHBIMH YCJIOBHSIMH, IPOHCXOJAHT N3-32 HOPAKEHHS HX
mosinusiMu [116].

B GosBIIHHCTBE CJIyYaeB Bce OGXOAUTCS 6JIaron0JIquo TaK Kaxk -
‘MOJIHHSI «O0TeKaeT» BHENIHIOI0 INIOBEPXHOCTh KOpIyca camoJera.
OpHako NpH NOPaKEHHH CaMoJieTa MOJIHHSIMH HePEelKO BHIXOAAT U3
CTPOS. PaZHOCPEACTBA, CPEACTBA CBS3HW U HABHTallM¥, . 3JEKTPOCHJO-
Boe 06GOpyZOBaHME, a TakkKe MOTYT paspylIaThcs . AHIIEKTPHUECKHE
U JaxKe MeTaJJIHYecKHe 3JeMEeHTH KOHCTPyKLIuH camosiera. Cam ¢paxr
yidapa MOJHHM B caMoJieT YPeBaT ONACHBIMH BO3NEHCTBHSIMH HA dKH-
nax. CJjefyer MOZYEPKHYTH, YTO MOJIHHH, Aaxke He NONABINHE B CAMO-
JeT, a npolleAlne BOJH3H HEro, MOI'YT BBIBECTH M3 .CTPOSl COBPEMeEH-
HBle pagHocpeictsa. Hanpumep, 8 nexabps 1963 r. -mMosHus 3axria
6en30bak peakTHBHOTO JafiHepa -«Dounr-707s. Camoser pasbuscs
Hefaseko or Bawmmarroma. Bce maccaxuprel ¥ 9KHMIAX  IOruOJIH
[116]. He Bcerza mopakeHue MOJHHeH camoJjieTa NIPHBOAHT KKaTa-
crpoge. Tak, B centsbpe 1964 r. B camoser «bBomHr-727s, KpyXKup-
WU Haf YUKAICKHM a’pPOLPOMOM B OXKHIAHUK IIOCAIKH, B TedeHHE
20 muun 5 pas ypapssna MoJnus. K cyacTsio, BCe 3aKOHYHJIOCH OJa-
TOTIOJIYUHO H CaMOJIeT HPU3EMJITHJIC.

B cBs3® ¢ pocTOM uyHCsIA CaMOJIETOB, BHeILpeHHeM 6osee addex-
THBHOT'O IHJIOTaXKHO-HABUT'AHUOHHOTO OOOPYAOBaHHMS H HOCAJOYHBIX
CHCTEM, a TaKkXe ¢ TeHAEHIMeHd HCIoJb30BaTh caMOJIeTH B GoJee HIH-
POKOM [1Halas3oHe MeTeOpOJIOTHYECKUX VCJIOBHHE B MOCJTETHUE [ecs-
THJIETHSI YHCJIO CJIy4aeB MOPAXKEHHS CaMOJIETOB MOJHHUSIMH BO3DOCJIO
(raba. 1.2) [106].
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Tabauga 1.2

Hrncao AeTHHX 9aC0B, upmnmxca Ha onRMH uy-taﬁ
nopANKeRHa caModeTa MOSHEHEN

Foaw Sansakaz Bppoma | Semsolt map
Ho 1960 — " B00D
£959—1970 2100 2900

972 80 | 2100

C nemo oﬁecneqenﬂﬂ 6e30NaCHOCTH MOJIETOB B Hauledl cTpaHe H
sa pyGexoM camoneTaM sanpemae'rcn 3aXOAHTL B Mom.uue quenﬂe

.’%I ’
dor

60

Pre. 12, Omocnrmaax mpme-
"MoCTh caMoieToB MoamEamu () H ce-

soRHEf XOK nomopgeuom;n rpos (2)

Beena
i Jeno
0;:.9#5
Suma

xyqeao-nomeaue H rposoaue obnaka. Oﬁxomb rposonue oqard
CaeflyeT Ha PacCTOAHHAX He Gauxe, geM 10—I16 km. [14]. :
Ha ocroBanun anamuaa 250 ciyuaes NOpaXeHHS CaMOJETOB MOJ-
HHSAMH, NPOBEASHHOTO B paGore. [106], noayuen caexylonguil, Ha mep-
BHI BSrIAA HEOXHAAHHH BHBOA: YKCJIO NOopaXeHH#, NPAXORABIAXCS

Ha ONHH MAeHb C IPo3of (OTHOCHTENLHAs MNOPAXKAeMOCTb), MeEHblie

B TeNAOE NOJYrofine, YeM B xon0aHoe (puc. 1.2)..

-Aganis- napaMerpos oGJaRoB, B KOTOPHX naﬁmo.naancb y}:{apu.

MOJHHH B CaMOJIETH BO BPEMs NOJIETOB, BHEOJIHABIIEXCA B XOMOARYIO
NOJIOBHHY FOA2, NOKA3bBAET, YTO HOYTH BO BCeX CAydasx 06Aaxa He
ABAAAHCh Tpo3oBHMHA [I106] H asposorHueckHe ycJoBuA He CHOCOO-

CTBOBAaJM PAa3BHUTHIO B HHX rpOSOBHX mponeccos. -HdanRbie o Beposar-

HOCTH MOPANKEHHS CaMOJIETOB MOJHESMH NpPH TloJeTe B Takux -06iaa-
Kax # B 6e306/1aUHOM HPOCTPAHCTBE TTpefCTaBNeHH B Taba. 1.3 [106].

Bepoatdoctn mopaxkenus B OesobsayHOM INPOCTPAHCTBE - GhuiH
RAMH PacCYHTARH C HCHOJAb3OBaHHEM MHaHHBIX paborwr [106].
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Ta6auya 1.3

BeposiTHOCTL TIOPAIKEHHS] CAMOJIETOR MOJIHMAMHU
Ha nyTH 1 KM

Tin camoxera O6aaka Ns, St, Sc Besofaaynoe MpOCTPEHCTBO

An-24 1,0 1075, 3.1071
Wa-18 1,7 - 1075, 7,1- 10711
Ty-104 5,0 - 1075 310710

. Ananus ta6a. 1.3 DOATBepKLaeT BaKHBIH BBIBOJA aBTOPOB yKas3aH-
HOH PaboTHl O TOM, UTO IIOPAXKEHHS CaMOJETOB MOJHHSIMH NPaKTH-
YeCKH HpPOHCXOAAT JHIUIb IPH NoJere B 06JaKaX, a TakXe NOKA3bI-
BaeT, UYTO THI CaMoJera -OKa3blBaeT 3aMeTHOE BJIMSHHE HAa Ty
.BeposITHOCTh. K ‘COXaseHnIo, OTHAKO, OTCYTCTBYIOT LaHHBIE O BEPOST-
HOCTH TNOPAaXKEHHWs IPH IOJIETAX B MOIIHHIX KYUY€BHIX, KYU€BO-HOXKAE-
BBIX H TPO30BHIX 00JaKaX, T. €. B KOHBEKTHBHBEIX 06Jakax, IpeiHa-
MepeHHble MOJeTH B KOTOPHIX 3ampellenbl. MoxXHO ¢ Goablnoil yBe-
PEHHOCTBIQ OXHAATb, YTO INIPH IOJIeT€ B TAKUX 00J1aKaX 3HAYEHHUs
BEpPOSITHOCTEH MOpaxKeHHUs JAOMKHB OBITh CYLIECTBEHHO OOJiblle 1O
CPaBHEHHI0 C YKa3aHHBIMH B Taba. 1.3, 0cOGEHHO ‘B rpo3oBhx 06-
JIaKax. '

JeficTBATEbHO, NOJIb3YSACh IKCIEPHMEHTAJbHBIMH JaHHEIMH pa-
6orel [180], HaMu OBLJIO ONpPEHENEHO, UTO. BEDOSTHOCTh IOpaKeHHS
camoJjieTa X0Ts OBl OJHOH MoJHHeH mpu 27 moJjerax B I'DO3OBHIX 00-
Jakax Ha myTH l-kM B atux obsagax cocrasiaser 0,021. D710 mourn
B 1000 pas Goublie, uem npu nojeTe B obuaaxkax Ns, St, Sc. Ecam
ONpeNessiTh BePOSITHOCTh NMOPaKeHHs KaK OTHOIIEHHE YHCJja CIydaes
NOJIETOB ¢ yAapamu MOJHEA B camosier K. o0UieMy YHCAY cjydaen
IIOJIETOB B IPO30BHIX o0siakax, To OHa cocraBur 0,59 (16/27).

B cBfI3H CO CKa3aHHBIM MOXHO OOBSACHHTb HECOOTBETCTBHE MEXIY
UHCJOM JHell ¢ IPO30H M BepOSITHOCTHIO TIOPaKeHHsS CAMOJIETOB MOJ-
HUSIMH B PasjinyHbie CE30HHI TOZA. DTO CBA3aHO C TEM, UTO B XOJOA-
HYIO TIOJIOBHHY TOjla B HAallUX IIHpOTax mpeobianaer caouctoobpas-
nHas 06JauYHOCTh, HA TOJETH B KOTOPOH HeT 3amnpera. B artoil o6iau-
HOCTH . BEPOSITHOCTh HOPAXKeHUsl CaMOJeTOB MOJHHMAMY HA IyTH 1 KM
coctaBaser npumepHo 10-5.  [lng Temioro HOJYronus xapaKTepHo
pasBUTHE KOHBEKTHBHOH 06JaYHOCTH.

WspecTHo [14], uT0-BO BpeMs NOJETOB 3KHNAXK CamoJeTa HOJ-
XKeH 06XOJHTh MOIIHBIE- KYUEBHIE, KYUeBO-IOXKIEeBbE H T'PO30BHE 006-
Jlaka, T. €. BBIHYXKJAEH HacTo JeTeTb B 6e3001a9HOM NPOCTPAHCTBE,
B KOTOPOM BEePOATHOCThL IIOPaXi€HUs Ha HECKOJBKO IOPSAKOB MeEHbIIE
(10-1°—10-) mo cpaBHEHHIO C BepPOATHOCTBIO NOPAXKEHHUS JAaxe Ipy
noJieTe B CJAOHUCTOOGPasHBIX o6jakax. MIMeHHO 3THM ciaeayeT o6bsc-
HUTb HEOXKHIAHHBIH BBHIBOJ, CHEJNaHHBI aBTopaMu pabotel  [106],
B KOTOPOH BEPOATHOCTH TIOPAKEHHST CaMOJIETOB- MOJHHSAMHU nonytm-
Jlach GoJbINe B XOJIOZHOE MOJYToJHe, ueM B TEmIoe.
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Ananus cayyaeB IIOpaXxeHHs CaMOJIeTOB MOJHHAMHU HE TOJLKO
B I'PO30OBHX, HO U B CJIOI/ICTOOﬁpaSHbIX oﬁnaKax B KOTOpHIX HO HO:
SBJIeHUS B HHUX caMoJieTa BOOOILE He HaﬁJIIOlLaJIOCb_MOJIHPII/I, IIpI/IBO-

JAUT K BHIBOAY O TOM, 4YTO IOJIETHl CaAMOJIETOB MOIYT - HCKYCCTBEHHO -

MHUIHMPOBATh TPo3oBeie paspsiabl. I[lo-BuauMmomy, B 3THX oOJakax
3Hauenne Ep DOCTATOWHO JMAJiS1 HOAJAepXKaHHs. TPO30BOTO - Paspaja,
a 30HBI C HaNpPSKEHHOCTBIO Eyp JHOO OTCYTCTBYIOT, JIH6O- Hab.I10-
JaoTesi oyeHb peAxo. PakT npebbiBaHHs. caMoJeTa B TakoM obJsake
MOXKeT BEI3BaTh HAYaJo paspsfa, €CJAH XapaKTepHCTHKH €aMoJieTa
TaKOBBl, YTO OH HIPaeT POJb 30HH ¢ Exp. ITO mOITBepKAaeTcs pe-
3yJbLTATAMH CTATHCTHUECKOH ob6pa6orku 169 ciaygaes JIeTHBIX NPOHUC-
mecrBuit B CHIA, xorma mouru B 50 % cayuaeB yaapel  MOJHHH
IIPOM30ILIH B 06JaKax, B KOTOPHIX AO MOSIBJEHHs caMmoJera I-'poso-»
Bble paspaibl He HaﬁJIIOlIaJII/ICb [177]. :

TI0BTOpPAEMOCTb CJIyYaeB yAAPOB MOJHHH B CAMOJIET 3aBHCHT OT
BHICOTH NOJeTa. YHaph HaG/IOAIOTCSA IpPH IOJNETe Ha BEICOTAX OT
0,5 mo 6 KM, XOTS HMeIOT MeCTO pelKHe cJaydad NOPaKeHUs camoJe-
TOB MOJHHSMH Jaxe Ha crosHKax. B 30 % cayuaer 3adurcHpoBaHbi
yaaper Ha Beicotax 0,6—4,0 kM. HanGoapluas noBTopsieMOCTb yia-
pos MoJHuf ormeuaercs Ha Belicotax 1,6—3,0 kM. Hng Teppuropun
Halllell CTPaHBl CpeXHSII TeMIeparypa BO3lyXa HOPH ylhapax cocras-
asier —2,3°C, nanbonee wacro NOBTOpsAMIIascs TeMmnepatypa —0°C
[106]. :
K rtakuM ke BbiBOjaM npuinin yuensie B CIIA [177] Xapak-
TEPHBIM fIBJISIETCA TO OGCTOATENBCTBO, Yto B 82,5 Y cayyaeB yaapos
MOJIHHE B CaAMOJIET HMeJO MeCTO oéne,ueHeHHe ero [106]. HauGoan-
uree YUCJO YAAPOB NPHXOIUTCS HA IEPHOL anpejb—aBrycCT. ‘

Yaapel MOJHHH [OBpeXAalOT JOOOBOe cTekJOo (oHaps, MNPOXKH-
raloT OTBEPCTHsI B OOUIMBKe guameTpoMm: He OGosee 0,4—0,5 cm, mo-
BpexpaiorT paguoannaparypy. Hs 300 yzapos wmonuui#i ‘B camoJer
94 %, He mpHHeCJH HHKAaKOTO Bpela U/IeHaM 3KuUIaXKa H Jlaccaxupawm,
29 mnpuBeaw K oOcJemieHuio Jioaed, 2,4 % — x mHopakeHHI0 3JEK-
TpUYecKUM TOKOM, 1,6 % — BEI3BaJHM OMOrM M YTHETEHHOE ICHXHYe-
CKOE COCTOSIHHE Y UJIEHOB KHIaxa M maccaxupos [177]. :

I'po30BBEIe paspsafbl NOPaxKawT HE TOJLKO CaMOJETH, HO H pa-
KeTHl. XOPOUIO HM3BECTEH Cayuail, HMEBIIMH MECTO BO- BpEMS 3alycKa
KOcMHYeckoro kopabssi «Ampossion-XII», Korma HecMOTps Ha YXyA-
HIIMBIIHECS METeopOJOrHdecKHe ycaosHs (HH3Kas 00,1a9HOCTD, JOXKAD,
Ky4eBo-f0kKeBhe 06maka) OBJIO NPUHATO pPelleHHe He OTKJIaJbIBATh
sanyck [173]. Yepes 36,5 ¢ mocae crapra, KOrja pakera ¢ KopabJem
HaxoAW/Iach Ha BBHICOTe IPHMEPHO 2 KM H CKODOCTb ee [oJjieTa Gblia
115 m/c, mpousoiien mepBHIH yzap MOJHHU. Pazpsiag Geln Mexny o00-
JIAaKOM U 3eMJle§ B paloHe CTAPTOBOH NJIOWIAAKH W INpOINesa uepe3
pakery ¢ xopabieM. BO3SHMKHOBEHHIO -paspsiia CHOCOGCTBOBAJ UOHH-
3UPOBaHHHE (ares ABHUTATEJEH AJHHOH B HECKOJbKO COTEH METDOB,
CO3NAIONIHE <IJEKTPUYECKUH MOCT» MEXLy O0O6JakoM M 3eMJeH.
"B pesyabrate paspsdna NPOU3OLLIO aBapHiiHOe OTKJIIOUEHHEe TOIJIHB-
HBIX 5JeMeHTOB KOpalOss, OblJH BHIBeAeHB M3 CTPOsi JAaTYMKH pac-
XOZa TONJHBA BO BCIIOMOTaTeJbHBIX - ABHTATeNsIX, AaTUHKH TeMIlepa-
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TYpH Ha. KOpHYCe’ ,aanra'renbuoro OTCeKa, MONHOCTBIO HPEKPATHAOCH

TNOCTYRACRHE TeleMeTpHIecKoh ﬂHdJOpMallHH ¢ Gopra B Teuenme lc.
Ilpu ‘nanbhefimien -noxbeMé PAKETH Ea 52 ¢ mpom3owled. BTopol yaap
MOJIHAH, CHASAHHHI ¢ MeXO00JayHbM paspsioM. B pesyanraresroro
yAapa CHPOLIATHOpMA HHEPUHANLHOR CHCTEMB HABEAEHHAS H -HABH-
ranad xopaas Beraaa ga: ynopw  [173]. Koemoraptsl - mabawogann
APKYIO. BCHHINKY, NOCHE KOTOPOf HA NyJbTe 3aropenoch CTOALKO
aBapHiiHEIX CHTHAJOB, TG OHE HEe MOTJIE Ha HHX pearupopaTb cpasy.
Yepea 270 ¢ nocae CTapTa KOCMOHABTH BBE/M B CTPOR BCE BHIKAIOUHB-
wHecs MNPH yAape MOJHHEH CHCTEMH, KpoMe CHCTEMH HaBeAeHHA H

. HAaBHT'AUME, HOpMaJaLHOe (PYHKUHOHAPOBAHHE KOTOPOH yAaJochk obecite-

H

quTh JinNL K4 32 MuH nofera. K cdwacteio, yAapw MOJHUE He TO-
BJIHSTH Ha PaboTy CHCTEMH HABeJEHH® PaKeTH-HOCHTeNsA, B mpoTHER-
HOM cliyuae Heo6xoxumo Ou0o OH NpeKkpalnaTh moser. AHAJOMHUHHN
ciyva nponsomena B 1959 r. ¢ pakeroii «Arnac», xoropas Ha yda-
CTKE TPAEKTODHH BHIBENEHHS NORana B rposopoe o6aaxo. -B pesyn-
TATE ITOr0 CBASL ¢ Het GHJia MOAHOCTBI noTtepsiHa  [172].

T'posoBHe ‘paspaan TakKe BHHAIOT HA PaboTy JuHHE sacKTporne-
peaavn (JISI'I) H ToACTaHmM{ Buicoxoro Hanpskenus (TIBH). Hsse-
CTHO, 4To ‘ocoGennocThi0 JISII asnmercs Gosbllag NPOTAMEHHOCTD,
YBeJIHYHBAINAA BEPOATHOCTL HX -NOpaXKeHHS MoanusmA. Hecmorpa
fa.To 9TO ‘camu [IBH sanmMaioT -OTHOCHTEAbHO HEGOABLIYIO AAOLIAAL,
OHH BOCIDHHHAMAIOT YAApH MOJHHA O 3HAYHTeAbHO Gosbiielt mio-
mMAajAA, TaK KaK SNeKTpHUecKH CBR34EH ¢ oTxopsmumu JISTI, me xo-
TOPHM TPOSOBHE BOJNHE TOKZ MOTYT pacnpocrpauﬂ-rhca H& ﬁo.m:mue
pAaCCTOAHAA.

OTeuecTHenHBHN H sapyﬁemﬂuﬁ -OOHT uoxaaunae'r, UTO - us-sa
rpo3 Hpoucxoaut oxoao 50 % u Goaee Beex -ABTOMATHICCKHX OTRJIO-
qelmﬁ BHOOKOBOJIBT‘HHX aunay (BJ) [159].-

Pagnudaor ABa THNA NOCAEACTBUE PPO3OBHX nopa}xermﬁ BJI,

: K TiepEOMY THNY OTHOCSICS Te, KOTOPWE HE NPUBOAAT K YCTOAUHBHIM

nonpexierusyM BJl. Bropofi TR ¢BASAH ¢ NMOBPEKACHUAMH, TpeGyio:
HHMH JUTHTENRHOTQ OTR/IOYEHHS JHHUHA ¢ IEJNBI0C PEMOHTHHX pafoT.
HOBTO])HEMOCTI: BTOPOr0 THNA NOBPEXKAEHHHA 3HAYHTEABHO MeHBIIE.

Caefyer. - noAIepKHYTb, Wro ‘Aaxe Kpamonpeuennoe -OTKMIOUEHAE
BJI ms'sa’ Tpo30BHX PaspsioB, He NPHBORANIEX K MeXaHHYECKHM mO-
BPEMACHUAM, - BH3HBACT - HADYIICHAe HOPMANBHOTO  9/EKTPOCHAGNKE:
Wms ToTpeOuTenell, YTO NPHBOJHT K HAHCCEHHIO  ONDPEAENERHOro
ymep6a HapOINHOMY Xo3dficrey. BToT yiiepl 3aBHCHT OT nepeAasae”
MHX 0 JHAMH MOWHOCTH E HANPSKEHHA, a TaKKe OT po.:m nalﬂloﬁ
BJI B suepretnieckol cheTeme.

Jamasie ‘Tabn’ 1:4 mokasHBaoT opnen'mpomtmmﬁ ym;epﬁ 06yc-.
JOBACHHMA KPaTKOBEMEHHEIMH n%pepmaun B snempocuatﬁx{eunn
H3-3a TposoBhbix oTkmouenni BJI- [159]

Yeranopiero, 910 YHCAO TPO3OBRIX oTkAgeHn BJT Ges cnenu-
aNbHON . 3RMATH Ha xaxiee 100 KM W TIpH CYMMapHOf NMPONOKH-.

- TeJbHOCTA 'rpos 50 u cocrasnsier He Mewee 10 pas B rox. Ilyrem

HECJOKHBX - pacyeToB NOKA3aHO, UTO IPH OTCYTCTBHH TPOCOBOF  3a-
HINTH TOJMBKG OT JHHA;" BBO;!IHMBIX B TEYEHHE OAMOTO TOfa, OXMALe-,

4.



Tabruge 14

Ymep6 (Toic. Mfmmum) sa. cuer mmnpeuemmx rposoliux mmmﬁ
BJI npn nuranan paftopnbix nojcTauUMA (npoMWmAeRHHA 50—60 .
xonnynuwo-dmonoﬁ 10—30 %, eeawmxosﬂcrnemﬁ 5—10 %)

1! 8
epennaﬂ: Hmm]x}m -
- BT - R X L .
40 -1 0,17 - 12,8 ' 21 - -
150 220 0,65 - 48 . 19
400 - 33 1,74 o128 .o 210
. 800, 500 3,48 . |. 256 | S

Mu¢ sxonounqecxue NoTepE 3a cuer’ HeJIOOTHYCKA aaemposuepmn
BO BpeMs Ce30Ha TPOSOBHX NOpaxeHHR cocTasader oxoio 70 MuH.
py6. .8 rox [189]. Taxue morepm ABAMIOTCS 6e3ycnonno HEOUyCTH-
MHMH, H NOSTOMY TPHMEHSIOTCA CHERH&JBHHE MEPH TIPOSOSAUIHTH
BJI ('rpocoaue SAUTH B COYETAHHH ¢ HESKHM conpo*rmeuuem 3a-
semnesns onop). OAHaxo IpH NPEMEHEHHH TPOSOSAMATHHX CpelcTB
CyllecTBeHHO BospacTaerT croamoctsk BJI, Tak Kak HedOx0oAEMO Goab-
1j0e KOJHIeCTBO MedHIHTHOro Tpoca M MeTalid AAf’ Sa3eMACHHS,
Kpome 7oro, caeayer YBEIHUBBAT, BHCOTY onop. B cBfad ¢ STHM
ANA NPOEKTHPOBLIMKOB BechMa BAXKHO HMETH” HHGPOPMANMIO, 0 CPO3O-
BOK JeATENBHOCTH, KOTOPYI0 MOMHO HCIONbSOBRTH HpH. BBOOPE 06%H-
eMa rpo303amMpPTHHX MepompHsTHH Aaa BJI B moacraniimh. Taxras
BHQOPMALAS KOMKHA BRAOUATH: WHCAO MOJEHEBHX DPaspsinoB, IpH-
XOAAMEXCA HA 1 KM% 3eMHOH [OBEpPXHOCTH 3a ‘1.%-¢ rposof (ymens-
Hafd HOpaXaeMOCTb MOJHHAMH); HHTEHCHBHOCTh -[PO3OBOR Hedress-
HoeTe B pafione JIDII u nogcranuisf -(wiicao AHeR ¥ YACOR. ¢ .rPosod .
‘84 OA); pacupejeseHue AMILIHTYA K EPYTHSEH (POHTOB TOKOB -MOJ-
- HHEeBHX paspaaos [159].! YxassmuHe . XapaxTepHCTHRH ..BPeACT2B- -
a5107 cobofl OCHOBY NpH BuboPe TORO WJIH . HHOFO od'beua paﬁo*r no
FpPO303aINATe H, CISNOBATEABHO, OMPEAENSIOT pa(:xq,uu Ha , TPy
myaTEHe yerpofictBa, |

HisBectHo, uro Gouee TIOZOBHHM 06IIEro- 06bEMa ropuoﬁ uponyx-
HHE NPOH3BOAHTCA NyTeM OTKPMTON PaspaGoTKH NMONESHHX MCKOIae-
ubux, Habmopaercs NOCTOAHHOR YBeAHUCHHE MIomWAnek, OXBATHBAe-
MHX TakuMa cnocofaMu paspalboTKH. 3HAUHTENBHAA YaCTh OTKPH-
THX paspaoTOK NPOHSBOAMTCA ¢ NMpHMeAeHHEM B3PHBHHX pabor.
Onnago HaseMHble PaspsafE MOJHHA OKAsWBAIOT MHOrodaKTOpHOE
BO3fieficTBHe H4 SJEKTDHUCCKHE CeTH OTKPHTHX DPaspaboTOK K TeM
CaMHM CYINeCTBEHHO WPENATCTBYIOT BHEAPEHHIO NPOTPECCHBHHX pe-
WeRHA B 0GAACTH B3PHBHOA TEXHOMOTHH. 370 NMOATBEPKA&ETCH MHO-
I'MH CAYYaAMH B3PLIBOB, HHI—II.EHHPOB&HHHX rpososuun paspsmaun
32 pybexoM H B nameﬁ crpaae [159]

.V B Hacrosmiee Epems npmuaerca T0 yAeAbHAd nopmaeuom, panna 0,06
yaapa ma nhomapn 1 km? ga 1 u ¢ rposoit. o
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C uesanno nsyqeﬂnﬂ 'BIHSAEHA TPO3 Ha nspunrme cetn B CCCP
* Gianm TIPOBENCHH - CHCHUANBHEIS . HCCNENOBAHAA ' 'C ' HACTIOJIL30OBAHHEM
Tpo3operncTpaLiuonHoi  craniyn < Tlepesan B Bocrowok = CuGnph.
[115).. B pesyabrare GHUJH NOJyUeHH. CASZYIONINE BAXKHHE BLIBOAHL
1. Hasoakn B SJEKTPOBSPHBHOR CETH B OCHOBHOM BHIBHBAIOTCH -
HHAYKIHORHOHA : KOMIOHEHTOR NO/s - H3JYYeHHS TPO3OBOrO PaspHAa.
Hpu 3710M aMIAATYZA HABOAUMOLO TOKA NpHOAHIKeHHO H3aMeHseTcd
06paTHO NPONOPHHOHAILHO- KBAAPATy PACCTOAHHS KO KaHA/& MOJIHHH.
2. B cayuanx, Korfla paccrofHHe A0 TPO3OBHX DPAaspANOB . MeHee
© 6'¥M, 2 IMOMAAL SNEKTPOB3PHBHOA cerH mpumepro 100 M?%, cpeanee
3HaueHHe HABOAHMOrO TOKA NPEBHIIAET  MAKCUMAJNbHO 6e30MacHHH
TOK HODMaJbHHX 3/AEKTPOAETOHATOPOB, paBubfi 180 MA. Yerason- -
JIeHO, 4TO HABOAKH B OCHOBHOM BH3HIBAIOTCA CTynthiaruMa Jauge-
pamu [115] _

I 3 Bepoxmocm noseme&uﬂ apos

B HacTomee BpeMﬂ BHHOJIH&H pjm paﬁO'l‘ B Ko'ropux Hcc:ne-
.I[ylo_TCﬂ KJBMaTo;IOPHTICCKEe xa_pax’tepac_mlm rpos - OHCJAO. J.'meﬁ
O.. 15 304560 75 80 W

-1 Pae. 1.3, ._Cpmerbnonoe }_ qﬁcirq
m_{eﬁ_c rpogoﬁ na ETC. . .~

c rposoﬁ l'lpO,IlOJIHﬂ—ITeJ'IbHOCTb TPos H WHCAO, TFPOSOBHIX - paspﬂ',:lOB
~ {85, 101, 160]. HanGonee monno Hsy4eHa 'nepBas XapaKTePHCTHKA,
HOCKOJBKY NO BH3YadbHHIM AAHHHM HA3EMHOK CeTH MeTeOpoJIornie-
CKRX HaOmoJeHHA OHa OHpeAesdeTcs HanboJee TOYHO.

“O6niTHo - MHOPO/ETHEE CpeHee MCAO AHed € TpOsOR B- npejl,e.ﬂax

- ﬁonbmnx TeppuTopHiL paclpeneisercs uepaszomepro [78, 84, 85,

. 160] (pme. 1.3). o paumbim E. Il Apxunopofi, B . npesesnax. ‘ETC .
HanGodsiliee YACAO AHesk ¢ TPosoft HaGNIOKaeTCH Ha Kanxase Hanpsu-
Mep, B-paficHax ropolos Cyxymu, Epesana, I'pogaoro nabmogaercs
_ B cpegHeM Ao B0 mmeft ¢ rposofi. 3HAUHTENBHO pexe rpo3s Hab0-

. Aalorcs B cesepnux padtopax. Hameﬁ CTPAHE. Baecs cpe;mee 9HECAC
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nHefi ¢ rposoft He mpesumaer 5—10. CesoHHHE XoA NOBTOPAEMOCTH
rpo3. B npefenax Hamed CTpaHb - AOCTATOYHO XOPOLIQ BHPAaXKeH,
HauGonee BeposTHH 'IPO3BL JETOM (moﬂb—asryc-rg

YacTO TPoOsSH. HaGmoAaioTcs B Mae. B CBASH ¢ STEM AJAA YK&S&HHHX
MECseB CliefyeT BHYMCASTh HE TOJIBKO CpPelHee UHCJAO HHEH ¢ rpo-
30, HO M BEPOATHOCTb YHCHA- AHeH ¢ rposod. B nexoropHe TOAH
HaJ OTACAbHBLIME NYHKTAMH TIpo3bi BOoOLIe OTCYTCTBYIOT HJH BO3-
-HHKAI0T O4eHb peixo. B ApyrHe e roawl uucao AHed ¢ rposoi
ROCTATOYHO BeJMKO M JOCTHTAET B HioHe—Hione.19. B cBask c.3THM
CpefHerofioBoe UMCHO AHeA ¢ TPOSOf He ABJAAETCA AOCTATOYHO TIOJ-
HOMl  XxapaxkTepucTHkoft  reorpadHueckoro pacHpeiefeRHs TIpos
{ra6na. 1.5). . . o

Taﬁsuqa 15

‘Iucxo Atiel ¢ rpoaoﬁ PA3IHIHOR oﬁecneqeuuocm B WioEe (wwnms) H ume
(snauenams) Ho A. K, Jledenesy .

Oﬁecne_qemloe'rs v %

. x -- E
UTyHer 2 ¥
: g 5 10 2 | 30| 40 | 50 |60 |70 | 80 | o0 | 9s 5

Apxan- | : o ) 1 '
TeancK 9/11{ 8/9 | 6/7 | 6/6 |4/5]|3/4|2/4|2/3|1/2]1/2]0/0]|0/0]|0/0

Mockea | 13716] 1713 10/11| 9710|7/9|7/8|6/7|6/7| 4/6)3/5|2/4] 13| 1/3
Kues {14716 13711 | 1079 | 8/8 |8/8|7/717/6)|6/615/5| 475|474 | 272|070
Onecca 15/14] 14711 | 12710 1179 |9/8(8/617/6|6/5,|8/4 4/3(8/213/1 21
gxa:ges 13/13|12/11|10/10(8/9 (7/8]6/7|6/7|5/5|4/4|3/3|2/2]1/1]0/0
HM: - : =
voms T |14/16]13/15| 10/14] 879 8/8|7/7|6/6{5/5|4/5(4/3] 172|171 {111

Hs ananusa mﬁ Ta6AMOB BHAHO, YTO B NEPHOZ mal{cnuyma rpo-
30BOH JAeATebHOCTH B ceBepHuX pafionax ETC nHa mereocraHmusax
orMevaercss A0 8—I10 Auel ¢ rposofi B MecAl, B LEHTPANbHHX H
. I0XHHX pafioHax o 13—14 zuelt B mecsn, Takue cayuan HaGio-
nalorca , npumepEo 1 pas sa  ABaANaTHACTHHA uepmod. B ropuw
€ HCKJIOTHTEJbHOfi TPO30BOH JEATENbHOCTHbIO, OTMeuaslleficss 1 pas
3a 50—70 ner, umcxo maefl ¢ rposoft pocruraer i16—I19 B Mecsn.

I'Ipase,neunme AaHHBE OTHOCHATCS K NYHKTY, OrPaHAYEHHOMY pa-
AMYCOM HREHCTBMS BUSYaJbHO-CAYXOBOTO MeToAaa HaG/MofeHHA, mpH-
MEHSEMOT0 Ha MeTeOCTAHUMAX. ECAR yBeNIHUHTL pasMepu  [u10-
WaAKH HaGmoJeHHH, TO BepOSTHOCTb WHCAA AHeH ¢ Tposofi cymie-
CTBeHHO YysesuuHpaercs.' A. H. JleGeseB mHa Marepuajax HaGmofe-
grf 120 meTeocTaHNHi, pacmOJOKeHHWX B pafione IlpusosKckoi
sosBHleHHOCTH, Cpenneli ¥  Huxnrek Boarn, sa wioEbL—asryer
1946—1950 rr. mokasaj, 4To HA mAoHmIajM pazuycom 100 kM wucao
Auelt ¢ rposofi B 2-—3 pasa GoJsblne, weM B NyHRTe HaGM0OZeHUfA, a Ha
mromans paguycom 200 km —B 3—4 pasa_GoJpine.

OTHOCHATEALHO

9 Baxas M 46 . Renunrpagcusil 7
I‘upoue'reopcu Prrescrn wmer i

BHQH"I{ PRRIEIC .Y
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B paGore -[68] mpuBeaeH pacyeTHbIH- CNOCOG OnpeNeseHus - BEpO-
SITHOCTH TOSIBJICHHs] IPO3bl He MeHee 1 pasa B TeyeHue  BEIGPAHHOTO
NPOMEXYTKa BPEMEHH AJA NYHKTA ~ HJIM - OPPAHHYEHHOR = MJOMAJH
¢ noMompio ypaBHenus IlyaccoHa, 3alHCAaHHOTO B CJEAYIOUEM BHAE:

pmimen[-HEL] 9

rae I — cpelHee MHOroJeTHee YHCJIO JHEH ¢ Ipo30i 3a Mecsl
HJH CEe30H, r— pajuyc IVIOWAAH, k-— 4ucjo AHe# B- Mecaue, ro—
pajuyc BHU3YaJbHO-CAYXOBOrO MeTroja oGHapyxeHust TPo3 (OBLIUHO
ro= 20 xM).

Ilns mpoBepkH yKasaHHOTO crmoco6a 3HaueHus P, paccyuTaHHbIE
no dopmyae(l.3), cpaBuuBanuch co 3HayeHusMu P’, onpeneseHHEIMH
no AaHHbM HabmoneHuit B pakione Kanununa (1958—1962 rr.) n
JIeHHHrpana (1958—1960 rr.). Has nepsoro TYHKTa BCETro OBLTO
460 nuef nabJioneHuil, a AJs BTOPOTO 276 pueil, BepostTHOCTH ompe-

x!
IleJIiIJIaCb KaK oTHOIIeHue P’'= —k—-, rxe x° —cpe;LHee IS JlaHHOI‘O

Mecsilla UHCJO AHed ¢ rposoi 3a A’ jeT HaGJOfCHHH B IyHKTE HJIH
Ha IIomand. paguycom 50, 100, 150 kM. PesyJIbTaTbI cpaBHeHus P
u P’ oKa3aJjuch BIOJHE YIOBJICTBOPUTEBHBIMH.

B pa6ore [l101] aHanu3upylOTCA M YTOUHAIOTCA = BO3MOMKHOCTH -
aHaJIITHYeCKO# aNNPOKCHMALMH ~ 3aBHCHMOCTH '~ M3MEHEHHd  YHCJA
JHell ¢ TPO30H OT H3MEHEHMs IJIONIAJH OXBATHIBAEMOro paioHa.

Ananua cyTOYHOrO x0fa Ipo3 TOKA3hBaeT HX IIPEHMYIIECTBEHHOE
passn'me B TIOJIy I€HHbIE H TIOCJENO/TY IeHHEIE Yachl.’

[TocKO/IbKY Tpo30Bas AKTHBHOCTh B PA3JHUHBIX palionax 3eMHOro
mapa 3aBUCUT He TOJBKO OT MECTHRIX (H3UKO-TeOTpapHUECKHX 0CO-
O6eHHOCTEH, HO H OT XapakTepa KpyHHOMacITabHHX aTMmocdepHBX
npoueccos, B pabore [78] Objia H3yYeHa 3aBHCHMOCThL TI'PO30BO
AKTHBHOCTH OT GOpM arMocepHOH UHMPKYJIANHM, YCTAHOBJEHHBIX
B kiaaccubuxaunsx Baurenrelima u I'mpca [35, 61} B cBasu c onpe-
JeJeHHbIMH YyCHeXaMH, “IOCTHTHYTBIMH B MpPEICKA3aHHH PasJIud-
HBIX (opm aTMochepHOR UMPKYJISUHM, pe3yabTaThl paboThl [78}
MOLYT HMeTh CyliecTBeHHOe 3HayeHHe IMPH IIPOrHO3e aHOMaJHuf
TPO30BOH aKTHBHOCTH B IpeAetax GoJplipx reorpaduyeckux pai-
OHOB. '

B cBa3H ¢ IpaKTHYECKOMH HeoéxolmMocrbro KpoMe uucjia JHel
C rpo3oH, u3yyaercd INPOAOJKHTENBHOCTL Tpo3 (/1) w uncao pasps-
J0B, NPUXOAALKUXCA HA oIpeleseHHY IIOWaAb, o6uyHo Ha 100 xm2
[85, 160]. ITockombKy MaTephas CeTeBHIX HaGJIIOJEHHH 3a Ipo3aMH
BKJIIOYaJl TJIaBHHIM 00pa3oM Bu3yaJibHble AAHHBIE, PN aBTOPOB LIS
KJIHMAaTONOTHUeCKUX 000GHIeHHH PEeKOMEHAYEeT HCIOAb30BaTh . AMIH-
pHUUECKHe 3aBHCHMOCTH MEXAY CPeIHErONOBHIM YHCJOM JHEll ¢ Tpo-
soit T ¥ TIPOJOJIXHTENLHOCTBIO IPo3 [I, Mexay YucaoM  paspamos N
u T, a Tagkxke MEXJY THCIOM paspsuLOB U npononmmenbﬂocmro rpos
[85, 160].
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B pesylisTare o6paboTkn Haﬁ.mo,u.eﬁnﬁ 3a. rposaun ¢ 1957 no

1965 r. AN TeppuTOpHE Halled CTPAHH GHIH HOXYYeHH caeAyIomue

‘hopmyne, npnnenemme B paﬁo're [74]:
=0, 761‘"3 o C(1.4)

n

'ﬂ_—z m, F=131, (1.5)
: =t =1} , .

TAe 7 — YHCI0 CTAHIHR. _ _

Heannefiuwii- xapaktep ycranosiaerHofi sapucumoct {1.4) o6nsac-
HACTCA TeM, Y10 B pafiorax ¢ GOJIBIIEM KOJHYECTBOM AmEH C. rpo3ol
naémozpaerca Goxee sSHAauMTENLHAS IPOAO/IKHTENLHOCTb TPO3, & TaKXKe
6omlee BLICOKAR WACTOTA NOSBJICHHS HeCKOJIbKHX rpos B  TeYeHHe
ongEX CyTOK [85

3asrcuMocTh amuena PaspAAOB OT yMeAa ,ameﬁ ¢ Iposof. AN pas-
umuuoft  gacte’ ETC purasant caeaywommm obpasoM: Ny == 3,67,
rie. N\— wucio paspsfaos Ha 3emin Ha oaoman, 100 km?; No=
= 10T"/s, rae Ng—cymmapHOE 9HCAO PaspAnos (UHCAO paspAaos
Ha 3eMJI0 H UHCJHO BHYTPHOGRAUHWX paspAnoB), NPHXOARIEeecH
TaKxe Ha’ 100 kM2, Cpastenue stux dopMys ¢ dopmynod (1.4) maer

OCHOB2RHE CYATATh, ITO MEXAy HHCAOM PASPARCE H MPOROANETEND-’

HOCTBIQ TPO3. MMeeTca JHHe#AHas aanucnuocrb BHAA N=clT, me
c=>5 ana Ny m ¢ 10 ana Ne.

‘AHaA3 HEKOTOPHX OCOBEHHOCTEH CBASH MEXAY 'rpenm yKasaH-
HHMH [apaMeTPaMH TIPoO3OBOH AKTHBHOCTH, NPOBERCHHLfAi B pabore
[101], mokasan nepcHEeKTHBHOCTH .uanbue.ﬁmero DOBHIIEHHA TOYHO-
CTH PACYCTHHX ONEHOK N0 CPABHEHHIO ¢ YCDEAKEHHBIMH SKCHEPHMEH-.
TANLHEIMH sanacnuocuun

l".naBa 2

Paduowmquo&noe o6napyofceuue
epoaosux o6iaxos -

2.1. Ocobennocrii crpoenuﬂ epososoeo obaaka
Kax paduonomquouuoﬁ yeau

B orauune or npymx topm -o6nakoB npE PAAHOJOKALHOHAOM
+ ofHapyXeHHE M HCCjleROBaHMH TPO30BHX 0OGNAKOB Ha BXOA NpHeMHOA
anTenAs PJIC mocTymawr 5X0-CHrHaAb, OOA3aHHNE PACCeSHEIO
. pAABOBOJH raupoue‘reopauu, 00BeMHEIMA 3apALAMHE, HOHHSHPOBAH-
BHIME KAHAJAMH 1PH BO3HHKHOBEHHH KOPOHHBIX, KHCTEBHX, JHAEp-
BHX # TJAaBiHX paspanoB. Kpode Toro, Ha BXOA AHTEHHH noc'rynae'r
pa.uuonsnyqenne YKa3aHHLX Paspinos. .
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Takum 06pa3oMm, OCHOBHOE YpaBHEHHE PAZHONOKANMH MAJs rposo-
BHIX- 00J1aKOB HeOOXOJAUMO 3aHHCaTh B TaKOM BHJE: :

Pp—moP0+mP 4 myP,, - (2.1)

Tze Po— MOIIXHOCTh 3XO-CHIHAJIOB OT THAPOMETEOPOB; Pp— MOIIHOCTH
9XO-CHIHAJIOB OT HOHHBHPOBaHHBIX KaHAaJOB paspanoB; Py— Moil-
HOCTh CHTHAJIa, BLI3BAHHOI'O DaJHOM3JIyUEeHHEM HOHH3HPOBAHHBIX Ka-
HAJIOB Da3panoB; Mg, Myp, Hig— COOTBETCTBYIOIIUE Koetptpuunemm
Pa3/JMYUMOCTH YKa3aHHBIX CHTHAJOB.

Hpu ananuse cootHoweHus (2.1) BaxHBIM sIBJSETCS yqu Bpe-
MEHHEIX XapaKTePHCTHK CYLIeCTBOBAHHS 39XO-CHTHAJIOB, BXOASHIUX
B €r0 TIPaBYIO YacTb. Kak H3BeCTHO, Pa3/inyaioT TPH CTAAHH B XKH3HH
OTAeNLHOH KOHBEKTHBHOH SIUEHKH. I'IepBaﬂ CTajiusi XapaKTepusyercs
PA3BHBAIOMYMHUCS KY4Ye€BHIMH 4  MOHIHBIMH KYYeBBIMH - OOJaKaMmi,
KOI'la BOCXOJASIIHE [BHXKEHHS BO3AyXa .. HAG/IOJAIOTCS - BO . BCei
suetixe. BTopas cTaaus-— nepuoJ 3pesiOCTH — XapaKTepH3yeTcs Ha-
JUYHeM KaK BOCXOASIIIHX, TaK H HUCXOJSALNNX [NBUKEHHH, BhIafe-.
HHEM OCaJKOB M BO3HHMKHOBEHHEM aTMOC(epHHX . paspamos - (AP).
B Tperbefl cTaguu NIPOUCXOAMT pacmaj o0Jaka BCJEJCTBHE -TOTO,UTO
B HEM Mpeo6aafaloT HUCXOASIUINE JBHXKEHHS, YMEHBbIUAETCS HHTeH-
CHBHOCTb OCaJKOB W 3JIeKTPHUECKOH aKTHBHOCTH.

TIpoJO/IKHTELHOCTS TEPBOf CTa/MM, HAYHHAS C MOMEHTa 06Ha-
pyxenus, npumepuo 10—15 mun, BTOpOiH — 15—30 MHH, TpeTbeili —
G6onee 30 mun. Takum 06pa30M MO MaHHBIM MPJI, Bpemsi mpoaoJ-
SKUTEJIBHOCTH JKH3HM OTJAENbHOH suelikd H, CJe0BATeNbHO, BpeMs
HENpPEepPHIBHOIC CYLIECTBOBAHMS 3XO-CHCHAJOB Py  COCTaBjseT  He-
CKOJIKO ™ JIeCATKOB MHHYT..Ecnu BHyTpUMaccoBhe KyueBO-TOXKIeBble
06/1aKa COCTOAT H3 HECKOJBKHX SU€eK, TO IPOLOJKHTENLHOCTL Cyle-
CTBOBaHHSA 3XO-CHUTHAJIOB Py cocrapaser 1—2,5 u, a 1451 GpoHTAIBHBIX
Cb 310 Bpems emte Goapune (3—6 u).

Kak OpaBHJIO, A/ KOHBEKTHBHBIX SU€eK, HAXONANIMXCA B NeEPBOI
cragnn (o6naxka Cu, Cucong.), XapakTepHbIM SBJsSeTCs OTCyTCTBHE
AP. BcaenctsHe 3TOro BTOpPOE M TpPETbe cJaaraeMble  COOTHOLIEHHS
(2.1) paBubl Hya0 W Pyy=moPo. a5 AByX APYrHUX CTajMii 3TH cJa-
raeMble 4acTO He PaBHBEL HYJIO, IOCKOJBKY B 00beMaX  KyyeBO-AOXK-
IeBHIX O6JAKOB, 30H OCaAKOB HJIH MEXAy 3THMH 00JaKaMH CIOpaiu-
YECKH TPOMCXOAAT aTMoc(epHBle Pas3psifibl, YHCIO KOTOPHX Kojel-
Jercsi OT OAHOro paspsiza 3a 5—10 MHH 10 HECKOJBKHX JeCATKOB
paspajioB 3a 3TOT Ke HMHTepBaj BpeMmeHH. [Ipuuem Bpems CyLIECTBO-
BaHUs CHIHaJ0B Ppp u Py OT Kaxaoro paspfma KaK IpaBujo, He
npesbimaer 1 c.

2.2. Ocaabrenue paduosoir 8 06AAKAX U 0CAOKAX
U ux orpascarou,as cnocobHocTs

TIpu pacmpocTpaHeHHH CAHTHMETPOBEIX H. OCOGEHHO MHJJIHMETPO-
BHIX PaJHOBOJH B 3€MHOH armocdepe CYIIECTBEHHOE BJHMAHHE MOXKET
OKa3blBaTh MOJIEKYJISIPHOE IOIJIOIEHHE - KHCJAOPOAOM - M BOJASIHBIM
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napoM. IIpu pamHO/IOKAIIMOHHBIX HCCJAEAOBAHHIX I'PO3OBHIX 00JaKOB
yamie Bcero ucnosbsyiores PJIC, paborarompe Ha AJMHAX BOJH A,
paBubix 3, 10, 30 u 200 cm. JAs KyueBbIX M MOIIHBIX KyYeBhIX 0ofJia-
KOB, PAacHOJIOXKEHHBX Ha HeOOJbUIMX PACCTOSHHAX, lenecoobpasHo
#crogabp3oBath A =0,8 cM.

PaccmartpuBas norJsiolleHHe yKas3aHHBIX AJIMH BOJIH rasaMM aTMo-
chepnl, MOXHO BHIETb, 4TO OHO MJIsA A > 10 cm Becbma Majo ¥ HM
MpaKTHYECKH MOXKHO npenebpeun [20]. :

Has  maun Boad 0,8, 3 u 10 cMm ocnabnenue B raszax armochepsl
y TOBEPXHOCTH 3€MJH INpPH HOPMAaJbHBIX ~aTMOC(EPHHIX YCJOBHAX
coorsercTBeHHO pasHo 0,06, 0,011 u 0,006 nB/xm {136].

Pacyer norJyiomeHus B rasax INpH PacHpoOCTPaHEHHH PaJHOBOJH
0 HAKJOHHBIM TpaccaM B JHamasoHe yrjioB Mecra 5°<C§ << 90° mpo-
HSBOAHTCA .C TOMOMIbIO BLIDXEHHS, YHHTHBAIOIIEro chepHyHOCTH
cJloeB aTMochepH, : : :

Ty=ag (7\4, h) I8 + a,, n2, o 7 (22))

rle Ox— YACJbHBIH KO3(D(PHIHUEHT NOIJIOIIEHHNSI KHCJAOPOAOM Y . IO~
BEpXHOCTH 3eMJH BHe obJacTell pesoHaHca (AD/KM), Op n— YyAIB-
HEIH KO3(pdHIHEHT NOIVIOUIeHHS BOJSHEIM NapoM BHE ITHX -06JacTei
(llB/KM) Iy u lz——acb(beKTHBHble naunel nyteir (D4I1), npoxoaumee
BOJIHOH COOTBETCTBEHHO. B CYXOH aTMOC(bepe 1 BOJSHOM Tiape, mpu-
BEJEHHBIE K HPU3EMHBIM YCJIOBHUSM. .

Ocnabnenne B HpIMOM M OOGpPaTHOM HaNpaB/eHHSX LJsS TPACCHI
19 kM, ~OpDHEHTHPOBAHHOI BEPTHKAJLHO, B . CAy4ae CTAHAAPTHOH
atmocdeps Ha A =0,8 cm paBro 0,73 1B, nna A =3,2 cM— 0,19 1B
u gaa A=10 cm—0,11 gBb [136]. Ha Bnicorax Gosee 19 kM armo-
chepabiM ocnabrenuenm npenebperaior.

B rex ciayuasix, KOorga Ha Tpacce pacHpOCTPAHEHHS pa;mosom{
pacnoJyioxeHEl o6Jiaka W OCaAKH, K MOJIEKYJAIPHOMY OCHableHHo
B rasax arMmocdepsl -o6aBjsercs ocaalbjeHHe. 32 CUeT HOrACHIEHUS
SHEPTHH YacTHLIAMU YKa3aHHHX aTMOcdepHbIX o6pa3oBaHuil.

Ucxopnsle ¢opmynn ais  pacuera uHTerpaaessoro (I' aB) u
yoeapHoro (o nB/xm) - koadduuneHToB ocnaéneHHH O6HYHO 3amH-
CHIBAIOT B CJIENYIOUEM BHJE: -

L

r={e®@ar | @3
0

max

0 =0,434N | n(F) o (r, & 2)dr. (2.4)

0

3necs L — paccrosinne 1o o6bvekra (kM), N — obliass KOHIEHTPaLus
gactun 06gakoB M ocagkoB B 1 M3, n(r)-— OJOTHOCTL HX pacHpele-
JIeHHSl 10 pasMmepaM, o:(r, €, A) — 3ddekTUBHAs NJIOmAAL ocjaabie-
HHUS OTHE/]bHOH c(epHuecKOf YacTHIE PaiuycoM -+ C IHDJEKTpHye-
CKOH MPOHUUAEMOCTHIO € Ha [AJINHE BOJHBL A.
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- Ang 06JIaKOB Ge3 0caAKoB NOKa3aredb oc.naﬁueﬂua Gou;; (thm)
MO}K&T OLITh Bmpamen qjopuy.uaun

Wf (t) HAH Gogy == 0, 486

W f@), _- -(2:5)

rae W — BOAHOCTR oﬁ.naxon (rlms), A — aauna- Bosr PJIC. (om),
f(t)— ¢ynxuas, yunTHBaIOMANA BAHARAe Temueparypu. Ilpm f=
= 18°C snauenue f({)==1. C moHHKeHHeM TeMIepaTypH :3Ta ¢(yHK-
HHA 3aMETHO -YBEJHUHBaeTc, Hanpamep, npy ¢=—8°C gma. A=
= 3,2 cM 3navenue [(¢) ~2,1.

.PacdeTH, BHNOJHEHHHE IO - yxasalmuu tpopmy.nam, NOKASHBAIOT,
uto Ha A ==0,8 cM 510 ocralnenHe sameTHO Axd crajme Cucong. H
ocobeHHo cymecrBeHHO aasd Cb. B atHx 06/aaKaX OHO CTAROBHTCA
_COH3MePHMBM C ocqaliacHHeM B yMEPeHHOM H CHILHOM ROXIe -RiA
%, papubix 0,8—10 cm. Jus papsosin ¢ A >> 10 cM ocnabiaenneM 3a
CHUeT. MEeJIKHX YacTHIl Becex dopM Konsemnauux oﬁ.naxon MOXKHO Npe-

He6peub,
' B Bepxuux gactax Cb naﬁmo.malo'rcs AenAHHe xpucraanu K 3a-
Mepslline MeJIKHe KAWIH, B KOTODHX OcaaGieHne .Aaxke Ha A —=0,8cu
Mano. ITouth Bo Beem. ob6peme Cb HaxomsATCH HacTHUH OCALKOB B BHAE
CHEXKHHOK, prnH TpajuH HAH AOXIAeBHiX Kaneiss. Ocnabienne
ROXAAMY TeopeTHYeCKH Xopomio Hayweno [12, 120].  Ha: azunax.
80 A 2> 10 cM 910 OcnglnenHe BecbMa MaJo JlaXe OPH KATACTPo-
tpnqecxnx ROXKASAX ¢ MHTEHCHBHOCTBIO 100-—150. Mm/fu. IIpuGauncéaro
3T0 .ocaabneHne MOXHO paccqm‘a'rb € ToMombio nonyamnnpnwcxoi

bopuyan

- Gy =

==N"’, D (2.6)
rae. aa—-nozaaa'renb QCJIaﬁJIEHHH B ,no;x.nax (;l.BIrm), I —naten-
CHBHOCTh OCaAROB. (MM /4).

Ha 4% =0,8 cM 3sHavenne f= 025 uyp=10; Ha A=3 cM 3Ha-
yenpe = 00074 H 1:-——131 1 Ha A=10 em savenne B== 3 10—+

=10.

?Yxasamme B topmyae (2. 6) napame'rpu Bu 7 ﬁwm uo.nyqeﬂu'
B paGore .[12] Ha  OCHOBE pe3YJLTATOR BHIYACACHHS (YHKIHH
o (r, e A) ¢ cho.nhaonaﬂuem SKCIEPHMEHTAJBHOIC pacnpeieseHds
HOXKAEBHX Kamelp NO pasmepaM, moayvuennoro MapuassoM—ITans-
MepoM. DTH NapaMETPH B OCHOBHOM: 32BHCHT or A B caabo or TeM-
TIepaTypH Kaneib.

- Pacuwer. ocnalsenus . paiHoOBOJH, pacnpoc*rpanmomnxcx B rpa,no-
BHIX HJH cHeroBHX 3oHax Cb, zaTpynusdercd TeM, uro ¢(opma TpajHH:
H CHEXHHOK OTJIHYAeTC: OT cq:epmlecxoﬁ B casusm ¢ sTHUM OOHUHO
pacuer BEJHYEH ¢ B rpajge IPOMSBOAAT, nojarasd, uro dQopma rpa-
AuR sBasercs cpepuueckolt. OAHAKO H B 3TOM CiIydae CJOXKHMA
- OCLHJUIHPYIONHY XapakTep 3aBHCHMOCTH OyHkmmE o:(r, e, A) oF
BAHAIIIUX NMapaMeTPoB He -TO3ROJAET IOKA NOJYYHTb MPOCTHE aHa-
JINTHYCCKHe BHIpaXeHHsA THna (2.6), HafiieHHMe A8 HOXKAEH, C TeM,
YTOOH ONpeNendaTs oclabiieHHe B TPaje ¢ HCHONb30BAHHEM €I0 HHTe-
rpa.nbnoﬁ Mnxpocrpyxrypﬂoﬁ' xapax*repucmxn —BOJHOCTH, JaH60 KH-
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TEHCHBHOCTH TPajioBHX ocajakoB. Ilostomy pacder & zasi rpaja mpo-
H3BOXATCA MyTeM YHCAECHHOIO HHTErPHPOBAHHA - OOHIEr0 BHPANKECHHSE
(2.4) B ApeANOMOXKEHHH, YTO cﬂem'p rpa,:mn No pasMepaM NOAYH-
BAeTCA rauua-pacnpenenenﬂm [4]: ,

(P (). e

rae. o pa.u.l-ryc rpa,mm, = napamerp: pacupenenenua, I'm—~ MO~

mampEsft paguyc rpagus; T'{(w-1)—raMma-QyHKUHs = aprymenta -

(n+1), gacaeHHBIC 3HAUCHHS KOTOPOrQ 3aTaby/HPOBAHHL. -

ITpn ‘KOHKpPETHHX pacyeTdx ¢: BHNoJHeHHHX B. M. BopoGrepnim
no gopmyne (2.4), SHaueHHS MOAANBHOTO paAMyca - HAXOIHIMCH
B auamasore 0,5—7,0 MM, napaMeTp u NpHHEMajcd paBHEM 2. Pac-
9eTH BHOONHATHCE “AJS CHEKTPOB OAHOPOMHOIY, MOJHOCTHIO ‘GOBOA~

HeHHOI'-O 6o’ CyXoro rpana HCI‘IOJIBSOB‘&JIECB 3HAYEHHT O O‘T.I(CJH)HHX !

qucxnx TpajfiHH, - paccYdTaHHHe IO TOYEHIM -popMynam Mu
[ - TIpeRmONaranocs, uro OGBOXHEHHHE TPaNHHH PacceHBaloOT B
ocnaﬁmm'r CHPHAJE KaK ' PABHOBEJIMKHE HM ' IO pasmepy BOAaHNe
c(begu [4]. - Lo

e3yAbTaTh pacqe'ros npn ennnnqnoﬁ Koaueu'rpauun rpa,zum N
TIPeACTaRJeHH B 'raﬁn 2 L.

Tabauys 2.1 . .
Smueana ygeamoro xoaédmunean oc.uaﬁaennn a; s rpaae

os‘ nB;‘lm R
Fop MM [ - - 2
N c : o0BOREEHNHR rpag’ cyzofi Fpag
0,7 . 0,86 0,060 - 0,042
. 3,2 0,016 7,34. 107¢ .
10 6,5-1074 1,3-10-5
. 2,81 . 0,86 0,686 T 0,786 -
3,2 0,634 0,362 ..
- 10 0,196 7, 17- 1078
3,76 0,86 1,52 1,58 .
' 3,2 1,50 1,64
: 10 0,73 0,069
5,01 0,86 2,58 2,68
3,2 . 3,16 3,32 .
: 10 1,714 .. 0,354
7,52 0,86 5,47 5,60 -
3,2 5, 7,34
10 . B, 17 2,97

Ananns TaGAHIE HOKAasHBaeF, 4TO ocjabjeHHe paccMaTpHBae-
MHX PaiHOBOJZH B KPYNHOM rpafie (rm=>3 MM) CPaBHEMO ¢ OCAab-
JeHHEM B CHJIBHHX- H OY¢Hb CHABHHX moXkAax. Jlas Meaxoro rpaia
{(rm < 3 MM) HaGmoAaercs xopomo BhpaXeHHas 3aBHCHMOCTb Koatp
(HUHEHTE G OF Im. .

Menxuit cyxoft rpan azamerHo Meﬂbme ocabnser pagHOBONHB,
4eM TakKofi XKe oGBOJHERHHfi rpal. C yBeJHUeHHEM pPa3MepoB rpajiHH
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yMeHblIaeTcss 3aBUCHMOCTh KO3 duuuenta o OT ($pa3zoBOTO COCTOSHUS
TIOBEPXHOCTH T'PaJHH.

Ananus 3KCIEpPUMEHTaJbHBIX paboT IO M3Y4eHHIO ocsalseHusi pa-
IHOBOJIH B aTMoc(epHBIX 00pasoBaHUAX INOKa3BIBAET, YTO, E€CNH OC-
JabJneqgue B JOXKAAX 0ojee WJIH MeHee H3yYeHO U pacueTHHE jAaH-
Hble, B OOILIeM, COIJIACYIOTCS - C: ONBITHBIMH, TO JJii CHEronajgos, rpa-’
JOBHIX 30H M 00JIaKOB JaHHbIE BecbMa MaJOYHCIEHHH H  [OITOMY
B-OHpeesIeHHOH CTelleHH SIBJSIOTCS OPHEHTHPOBOUHBIMH.

Tlo usmepenusiv aBTOpa, 3HaueHUs -ocaabiennss Ha A =0,8 c¢mM
B UYETHIPeX MOKPHIX cHeromagax cocraBuan 0,24 — 1,81 nB/xm. Cpexn-
Hee sHayenne cocrasuio 0,86 aB/km [142]

B paGore [184] mpuBeleHb 3HAaueHHs H3MePEHHil OC/aG/eHHS HA
gactorax-4,8, 8,5 u 15,3 I'Ty (Ai=7,5 cM, he=3,7 cM, A3 =2 cM)
B. HECKOJIbKHX NOXKAfAX, MOKDHIX CHeronajax u B 3oHax rpaza. Oxa-
3aJ10Ch, 4TO AJIS JOXKJAEH pacueTHble W ‘H3MEpeHHble 3HAYeHHS o0cJal-
JieHHsT Xopomo coBnajawot. llpu stom 3HadeHus ocaabiaeHus  Ha
A =2 cM HaxoMWJIUChH B npelenax ot 1—2 no 15—16 1b.

Onnako NS CHJBHO OTPAXKAaIOWHX IPajoBHX 30H B Cb m  aas
CJIOEB MOKPOTO CHera (SIpKas JIMHHUSI) U3MEPEHHble 3HaueHUs ocyal-
JIeHHS HEOXKHIAHHO OKa3aJHCh B HECKOJIbBKO Pa3 MeHblIe pacyeTHHIX.

CJiefyeT OTMETHTBb, YTO pacueTHBle 3HAUYeHHs ocjabgeHus dg(R)
ObLAM TIOIyYeHBI 1O pe3yJAbTaTaM DPajHOJOKAUHOHHEIX ~ H3MepeHHH
MTHOBEHHBIX 3HAYEHHII HHTEHCHBHOCTH AOXKJeH C MOMOLIBI COOTHO-
menuit (2.1), (2.12) u (2.6).

YkaszanHele B paboTe [184] pesysnbTaTel NMO3BOJMGIOT TaKiKe CHH-
TaThb HOCTAaTOYHO HAJEXHBIMH CTATHCTHUECKHe JaHHble 06 ocsaabie-
HHYM PajHOBOJH B JNOXKAfAX B paguyce Ko 100 kM, monydeHHbie Tocie
00paboOTKH  paLUOJOKALUOHHBIX H3MepeHU# HHTEHCHBHOCTH H Teo-
METPHUECKHX XapaKTEPHCTHK NOXKJeH Ha Tpacce AauHOH 50 KM
B palione Jlemunrpaga [150]. OOpabGorke mOLBEprJHch JAaHHHE
MPJI-2 HMHdpopMauHOHHOIO IeHTpa MOroAbl B KojudecTBe 3729 cay-
4aeB, OTHOCAIIMXCA K Nepuoxy mafi—centabpp 1973 u 1974 rr. Ilo
pesyJspraTam 06paboTKu cocrasiena tabua. 2.2. :

Ws amasnusa namHbx Tabsa. 2.2 caeayer, uto ;s patoxa Jlenun-
Tpajla ‘Ha paccMaTpHBaeMoOi Tpacce ocaableHHe B J0XKASAX Pamauo-

Tabauya 2.2

Toeropsiemocts (%) Muoxutens ociabaeHus papuosoH (k)
Ha Tpacce pauHoH 50 kM. JleHuHrpap

ko
A cMm r
0,01-—-0,05 > 0,05—0,1 ~0,1-0,5 | >0,5—-1,0
0,8 3,74 " 34,96 15,40 45,80 0,495
2.0 3,06 20,04 | 980 67.10 0,674
3.0 1,60 7,50 9,10 81.80 0,800
6.0 2.97 2,94 3,90 90.81 0,893
10.0 0,00 0,00 0,20 99,80 0,981
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Boan gaunoft 0,8, 2, 3, 6 u 10 cm He npesnimaer 0,01 COOTBETCTBEHHO .

B 38,7, 20,1, 9,1, 5,21 u 0 % cayuaes. v

B T0 e BpeMsl A/ pacCMAaTPUBAaEMBIX AJHH BOJH IOBTOPSEMOCTh
OTHOCHTEJNbHO MaJgblx ocaabiesuii (MeHee 3 nB) Bospacraer or
458 % naa A=0,8 cm 10 99,8 % mas A= 10 cm.

BaxHo OTMETHTb, UTO PaAMOJOKALMOHHbE HaHHBe cetn MPJI
NO3BOJIAIOT NOJYUYHTh CTATHCTHYECKHE XaPAKTePHCTHKH ocJjabJieHHs u
aas gpyrux paitionos CCCP.

Tenepsb, MOJB3YSICh paccCMOTPEHHBLIMH BHINIE JAaHHHIMH 06 ocyab-
JEeHHH JIPH PACIPOCTPAHEHMH PAJHOBOJH B pa3/HMUHBIX VCJOBHSAX,
IpPEeACTaBJSETCS BO3MOMXKHBIM OLEHHTh ofliee ocJjabieHHe ¢ IOMOLIBIO
H3BECTHOTO COOTHOIIEHHSA

k=10 *° ! : : (2.8)

IlepBoe coaraeMoe B IIOKasaTese CTelleHH YUHTbIBaeT ocsabJieHue
razaMi aTtMmocdephl, BTOpoe — B o6/1aKax 0e3 OCaAKOB, a TpeTbe —
B OCaJKax. ' :

ITonaras, yro ocnabiesHve PagHoOBOJNH B 00JaKaxX NPOUCXOJHT Ha
HUHTepBaJie paccTosHHui, .paBHbx 0,6R, a B goxasx — 0,25R, Oblin
paccUMTAHBl 3HAYEHUS B TpPH PacnpOCTPAHEHHM PAZUOBOJH A==3 cM
u A=10 cM B Pa3JHYHBIX METEOPOJOTHYECKHX YCJOBHSX. DTHM YCJIO-
BHUSIM COOTBETCTBOBAJH AOXKAH C MHTEHCHBHOCTBIO [, paBHOPI 1, 5, 10
1 50 MM/4, u BogHOCTH 06/1akOB W =2 r/m3.

Uz puc. 2.1 BuAHO, HACKOJBKO CYII.LeCTBeHHbIM MOXeT ObTh
ocjal/eHiHe B KOHBEKTHBHBIX 06GjiaKaxX C CHJAbHBIMH H OYeHb CHJb-
HBIMH JOXKASIMA Ha Tpacce AXS A =3 cM. JefCTBHTEJNbHO, HaXKeE HJs
R =20 gkm (mupHHA 30HB DOXKJAefi 5 KM) MHOMXHTEJL B, YUHTHIBAIO-
muit ocinabnenne B HoxAAX ¢ /=10 mM/u u I =50 mm/4, coorBer-
crBenno pasen 0,28 u 2,8-10-3. Ilpu GosibiuMx reOMETPHUYECKHX pas-
Mepax 30H YKa3aHHBIX AOXKIe# ocjabjeHHe BOJHH A =3 CM CTaHO-
BUTCSl TAKAM OOJIBINHM, UTO HPAKTHUYECKH MOXKET HMeThb MECTO 3dKpa-
HUpOBKa JatbHuX poxaelr Omumxuump kK PJIC moxpamu. Coscem
npyroe neno, ecad A==10 cM. B artom cayuae sHayewue ocyiabieHus
naxe npu /=250 mMM/u 1 wHpHHe 30HH A0XKAA 25 KM (R =100 km)
He GuiBaeT GogbuuM (k= 0,69).

R R, R,
~0.2 [S % (R) dR+1§ g (R) dR+RS o, (R) dR]

2.8. Ipdexrusnan naoujade pacceanus 8p0308btx
obaakos

[Ipu HEKOrepeHTHOM pacCessHHM 3JIEKTPOMATHHUTHBIX BOJH THAPO-
METEOpPaMH B I'PO30BHIX. 067aKax ad¢pexkTHBHAA MNJOIAAb PAaCcCesHHA
(1P) enunuubnl ux o6beMa, Kax U3BECTHO, BBHIPAXKAETCSH COOTHO-
IeHueM

o0

— {ND) o, (D, 3 aD, 2.9)
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PAC u suga noaxpusauua
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rae D — amaMerp rHApoMereopa, N — uncao ra,npoue'reopoa B exH-
HHne o6beMa, g;— STIP OTRENBHOIO THApOMeTEOpa,

Ilonarass ruEpoMeTeopel B BHAE CQPEPHUCCKEX YacTHN, 3HAYEHHE
ux SIIP MOXHO paccuBTaTh 10 H3BECTHOMH (bopuyne Mu: :

Z (@s— ba)
fAn=1

TAe @ H b, ABAAIOTCA aurmn'rynaun napnna.nbuﬂx BOJH H OOHMYHO
ONPEAEISIOTCS N0 MeTOfHKe, pasBHTOR B pafore [168].

B Tex cayvasx, xorfa Aamia sosHH PJIC sHauutenpo Goabie
O6NauHHX YacTHE M T'AAPOMETEOpPOB, pacuer i nponsnons'r no #us-
BecTHOR (popmyae Paaes:

o= 2| Zr | 2:10)
: M m242 ‘
_ThEe m— KOMAJEKCHHI noxaaame.nh npe.nou.nenaa BEIECTBa, H3 KO~
TOPOPO COCTOAT YaCTHOH. '

| cu (D, &)= 2 Qa)

2 Paccua‘rpusaeumx - DHANA30HAX BONE AAA BOAﬁHHx YACTHIL
IW:_l 09, a pag gensmmx — 0,2, - -

C yuerom tpopuy.n 29 n (210) MOXHO sanucats c.nenymmee
BHIpaKeHune ,n..rm 9HP enmnunbnt oﬁ'beua

o_};o; n5|.|. m— 1 r‘ N  (2.11)

m’+2
rae p—-xosqaqmnuen-r, yanasaloumﬁ mmoneﬁue 'ro:moro pacceﬂ-.
HES OT D9JEEBCKOTO.
Jas penuMeTpororo u ue'rpoaoro AHANASOHOB BOAH STOT Kosdpdu-
IHeHT MOXHO CYHTATL PaBHHIM eHHAMIUE.
Kak usBecTHO, pajxHOJOKanHOHHaA oTpaxaemocte Z=3 ND¢
CBA3aHA ¢ HHTEHCHBHOCTHIO OCAaAKOB J C/IeAYIOUHM COOTHOINEHHEM:

,Z= AP, T (2.12)

Jna ymepeaanix mupor A =200, b=1,6. Tor,ua q)opmy.uy (2.11) '
c yqe-mu cooTHOMEHEA (2.12) MOXHO 3anucaTs B BHAE °

16 | m2
o = 200 gL mr2

PesyabTaThl pacueron SI'IP PasaAHIRHX nom.u.eﬁ no (bopny.nau
(2.9a) u (2.13) npusepeny B Talx. 2.3,

B Tex cayuasx, xoria B 30HAX FPO30OBHX OOJAKOB HaXOAHTCSH
rpap, AHaMerp YACTHIL KOTOPOFO MOMET OBITh COU3MEPHM ¢ JIIHHOM
.l(ao.rmu MPJ, pactie'r a11p - Cuefyer npono,mnm no 'roqﬂoﬁ dopmyne

2.9a)

B pabore [120] npoBedens pacueTn SIIP- rpa,&a. coeroamerg
TOJABKO H3 CYXHX HJH OOBOJHEHHHX I'DAJHH, & TaK®e H3 -HepBtix @
BTOPHX IpafguH, HAXONAHXCHA B paa.untmux COOTHOIICHANX TO OTHO-
WERHI) )J,pyr K Bpyry (rabx. 24}, .

_ (2,13)

2r




. Taﬁ.wqa 23 o
3]‘!1’ n.oxneﬁ o (M) h3 xomu‘mmux oGaaxos

. - lm.-"-r
koM - - o _
0.25 25 | . o 80 1 w0 . | - 150
3.} 1078 1 3,9-1077 3,6-10-‘6.'-.' 4;2:1075 |- 9,.6-‘10'5- —_
10°)6,3.10°4f 2,4-107 | 2,2-10°8 .|-2,7.107 | 8107 .| 1,6-1076
.30 |6,0.10-18 2,7-10°1 | -2,4.10-10 | 3,0.10~% | 9,0-107% . { 1,8.108
. 200 3,3.10~18) 1,}5-10f_14' | L,3.10718 | 1,6.10712- | 4,9.10712 | 9,8:10°11
Tabauya 2.4 .
"SIIP. rpazosux son ¢ (M—) B TPO30BHIX 0GxaKax
I Fyg WH o :a.cu 1 o‘oﬁnonaemnrpﬁa _ © 7 O eyXoro rpaad
om b ose b nesaos ©1,6.10°7 |
- i0 1 . -1,!?-10‘8 2,2-1079
2,561 3,2 . 3,3-10-5 ;. 2,2:105
: 10 - 23741075 2,1-10"6
3,76 -3,2 1,4-10~¢ 1,5-10¢
- .10 1,6-107¢ - 1,6:10°8
5,01 3,2 2,1-10r4 5,8-104
10 - 41074 . 4,810
7,52 © 3,2 .3,95.104 3,04.1078
10 8,99.104 1,94.107¢
- Noxnaras pacupeneneHiie rpajuH N0 pasuepaM
Dew v 1 .- .8 S5 7
Nuwsd, ... v 2 - - 3-10"2 6.1074 1075

TI—IHI—IT-IHHM HOJTY'IHM cnemmne 3Haqeuna SHP rpana q B sanncn-'
MOCTH OT Al . . .

- . .8 e 8. 00 -
D 6,7._10-4—- BRES 1410—7 1,310

Hs anaamsa upuse,uennux JAHHH - cae,nye'r, 6 SHP rposonblx-
oﬁnaxoa H3 KOTOPHX BHIAaja2er = TIpaj, MOYTH Ha: 2—3 -nopsnga
Goabime, uem SIIP. ouens. CHJ’lbﬂHX ,uomeﬁ Ha Bcex _paccMaTpHBAEMEIX

. AAHEEX BOJH, .

. HicTouHHKaMH panuoaxa B rposonux 06.naxax Mory-r CAYKHETH
-06peMEHE 3apAfEL B paGore: !75} YKa3HBaeTes, 9TO MMOTHOCTL 3ap4-
Z0B. B ‘9THX oGnakax. Q=s10"1°:]0"" Ka/w® g Aaxe Ooaece. Hame

BCEro reome'rpnqecxnﬁ ‘pasMep HOHHSHPOBAEHHIX - HSOLHOPOAHOCTER
_B KYY€BO-JIOXKReBHX o6nakax paser 200 M,"HO HHOTAZ H- 1,5 kut. -



Ecnn npeanosioskuth, 4TO 3apsifi 3JeKTPOHA paBeH 3apsjy HOHA,
o - X .
TO KOJHYECTBO 3JeKTPOoHOB (uoHOB) B 1 M3 Gyumer N3=—e—. 3xech

e —3apsag 3neKkTpoHa, paBHbi 1,6-10~1° K. TIpu yKasaHHBIX IJIOTHO-
CTSIX 3apsA0B BeqHUHHA Ny~ 10%-- 1012 3

Beauunna 3IIP omHOro JeKkTpoHa BBIpaXKaercss CAEAYIOIIHM H3- .

BECTHBLIM COOTHOILIEHHEM:

| L
03=4n-10““( 92)=10—28 M2, C(2.14)

e

TIE M, — Macca 3JeKTPoHa, paBHas 9,1-1073! kr.

Cuurasi paccessHHe HEKOr€pPEeHTHBIM, MOXKHO onpezaenuts IIIP exu-
HUNBE O6BEMAa HOHH3HPOBAHHBIX ofJiacTelt B 00JMaKaX KaK. 0 = 0,N,.
Torpa aas I‘pO3OBI>IX'06JIaKOB OpY YKa3aHHBIX VCJOBHAX 3HAaueHHe
0 =10"1=+10"" m~'. B ofuleM, 3TO CylleCTBeHHO MeHbile, Yem IIIP
JOKIEBHIX U TPAJOBHLX 30H.

B rposoBhix ofJsiakax. MOryT Ha6JIIOILaTbC${ KOPOHHBIE Paspsijisl
MEXAY THAPOMETeopaMHU, XapaKTepu3ylomuecs O0AbIIEMHA 3HAUCHUSAMH
3JIGKTPOHHOH M MOHHOH KoHHeHTpauuu [170]. B mpegenax o6bema KO-
POHHOTO paspsjpa, corjacHo pabore [170], sHaueHue HOHHOM KOH-
neHTpanuy Moxer gocrurath 10 M~3 Ymucsao TaKUX KOPOHHEIX pas-
PSAZOB 3a cyeT COJH3HBIIMXCS: YACTHIL OCAJKOB COCTABJsIeT IPH CHJb-
HBIX noXkxax okoso 10 m—3.c¢c~!. Bce aT0 [Haer OCHOBaHHE CUHTATH
CPElHIOI KOHUEHTpauHio HoHoB mopsiika 10%—10% m—3. Tlpu -Takux
YCAOBUAX  3HAYeHHe o= 10741012 m~!, yro COH3MEpPHMO CO 3Haue-
unem DIIP ouenn cuapHbix Aoxaes ¢ I == B0 Mm/u nHa A= 200 cMm.

24. XapaxkrepucTuku KQHAAQ AUHEUHOU MOAHUL
u ee 3I1P

Kak uspecrHo (cM. m. 1.1), B rposoBuix oGaaxax mabaoganoTcs
obJacTH, HecylHe npeobafaouuil o6beMHbI 3apsifi TOr0 HJIM HHOTO
sHaka. Cpeanufi puamerp 3THX oOJgacreit oxoso 200 m uaum GoJee.
BHyTpH rpo30BBIX 06JAKOB BCJAEICTBHE NepeMelleHHs obJacreil BO3-
HUKAIOT TakHe KOMOMHaUWH WX B3aMMHOIO PAaCIOJIOXKEHHS, TPH KOTO-
PHIX HaNpPSXKEHHOCTb 2JIEKTPHUUECKOI'O MOJSI CTAHOBHTCH }IOCTaTOIIHOH
AJIS1 3JIeKTPHUecKOoro npobos [74].

Hapsany ¢ meaxoMacmiTabHBIMKH 2JEKTPHUECKUMH Heolmopo,rmo-
CTAMH B BepXHell yacTH 06JiaKa IPEMMYLIECTBEHHO cOCpeIoTOYeHa 00-
JIaCTh MOJIOKHTEJNBHEIX 3apsioB (P-o6macte). B HuKHeH yactH obJa-
KOB IIPEUMYIIECTBEHHO COCPeJOTO4YeHa 06/1aCTh OTPHIATENBHBIX 3apsi-
noB (N-obsacth). 3/ech jKe HAXOZUTCH 30HA HEGOJBILOTO MOJMOKH-
TeJbHOTO 3apsina (P-30Ha).

PaccmorpuM mpomnecchl pasBHTHA JHHEHHOH MOJHHE M ee Xapak-
TEPUCTHKH. DTOT BHJ MOJHHH HAOGJIOAAeTCs B BHJAE JIEKTPHUIECKOrO
paspsia Mexay obGjgakaMu WM MeXAy oOnaxkom u 3emnehr. [Neppnit
BHJ paspsiia Bcrpedaercsd B cpenseM B 10 pas uwame, ueM BTOpPOH.
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[To coBpeMeHHBIM IIPEJCTABJIEHHAM NEPBHIM STANOM PA3BHTUS CHJb-
HOTOYHOTO pa3psja siBjsiercsl o0pa3oBaHHE CTYIIEHYATOrQ JHAepa, Ko-
TOPHI! HAYHHAETCS C MOMEHTa 00pa30BaHHsI MECTHOrO KOPOHHOI'O pas-
pAla AMAMeTPOM B HECKOJbKO MeTpoB Mexnay P-obiacteio m N-006-
Jacteio 006/7aKa. B meHTpaJsibHOH Y4acTH KOPOHHOTO paspsiia BO3HHKaeT
LyTroBOH KaHaJ, fHaMeTp KOTOpPOro paBeH HECKOJbKHM CaHTHMETpaM.
Jlupep wumeer - gauny crynenn 50—60 M, rosoBHas 4acTb ero 1BH-
JKeTCs1 He paBHOMepHO, a TojauyxkaMu. OGbIUHast CKOPOCTh PaclpocTpa-
HEHMd CTYIIeHYaToro Jujepa B cpeiHeMm cocrasaser 1,5-10% m/c.

BaxXHEIM HapaMerpoM, OIpeIessIOIUM OTPaykalomyi0 CNOcOGHOCTD
HOHH3HPOBAaHHHIX KaHaJOB, fBJISIETCA KOHIEHTpPAUHs CBOGOAHHIX 3JeK-
TPOHOB. Pacuersl W 3KCHEPHMEHTHI, BHIOJHEHHBIE PA3JIHYHBIMH aBTO-
pamu [79, 109, 165], nmokaseBaioT, YTO CpeAHSS KOHLEHTpAIHs CBO-
60aHBIX 3JEKTPOHOB B KaHaJe CTyHeHyaroro Jujaepa paBHa 10%—
1017 M3, a B HeHTpaJbHO! wacTu gocruraer 10% M~3

Kak TOJBbKO NHAep AOCTHraeT 3eMJH, B INOJATrOTOBJIEHHOM HM Ka-
HaJie BBICOKO{l ITPOBOAHMMOCTH pa3BHBAeTC BO3BpPATHHIH (TJIaBHbL)
paspsa. CKOpOCTp ero pacnpocTpaHeHHs B cpeJHeM cocrasiaser 3,5X
X 107 m/c, a pautenbHocth 50—100 mkc [165]: Ho STOMY KaHaily mpo-
TeKaer o4eHs Gosbmod Toxk (15—200 kA).

Kak mpaBuso, rpo3oBofi paspsx (BCHOBILIKA) COCTOUT HE H3 OJHOTO
MMIIyJbCa TOKA (NOBTOPHOrO pa3psifia), a M3 HECKOJbKHX (B CPeJHEM
3—5) [109, 165]. Habawoaanuce MOJIHUEBEe PaspilHl, cocmsmme u3
26 ‘UMIIyJIbCOB TOKA.

BeeM IOCAEAVIOUIEM PAa3psiiaM NPeIlIeCTBYIOT CTPEJOBHAHEIE JIH-
JAephl, NOArOTABANBAIOIME KaHajh JJs HuX. CpeaHyMil MHTepBaj Bpe-
MeHH MeXAY HMNyJbcaMH TOKa (paspanamu) cocrasiasger 0,04—0,08 c,
a CpeJHss NPOJOJIKUTEIbHOCTL paspsga 0,2—0,67c. 3a Bpems cyule-
CTBOBaHHSI OOJIbIIMX TOKOB C OJHOrO IVIABHOTO KaHaja paspsKaercs
B cpennem 2—3 Kui sjaekrpuyecTsa. BbmeJImomeecs{ B ‘KaHaJle JKOy-
JIEBO TEIIO TIPHBOAMT K NOBBIMIEHHIO B HEM NABJIEHHS W TeMIIEPATyDBHI,
Koropas pocraraer 22 000—28 000 K [79, 109, 165]. Hdunamerp nou-
3MPOBAHHBIX KaHAJIOB [VIABHBIX DPa3psIOB PaBeH HECKOJbKHM CaHTH-
Merpam.

-JlHaMeTpbl I'MIaBHHIX paspsmos W JHAEPOB HE OCTAIOTCS MOCTOSH-
HbIMH C TeYeHHeM BpeMenn. B paGore [109] Ha ocHOBaHHH 1a60paTOp-
HBIX ONBITOB. Oblia HajfiieHa 3aBHCHMOCTh QHAMETPa HMCKPOBOrO Das-
psia OT BPEMEHH, KOTOPYIO MOXKHO amNpOKCHMHPOBATH caenyioniei

dopmyso:
d=do(1 + e ™), (2.15)

rae dog==0,3 cm. : . .

W3 ananuza ¢opmyasl (2.15) cieayer, yto d Bo3pacraeT cHagaja
GLICTPO C TeueHHeM BpeMeHM f, a 3aTeM Bce MejyienHee. IIpu smaue-
uusix ¢t >b0 MKc 3BaueHHe d ocraercs npamnqecxn IOCTOAHHBIM
W paBHHIM NMPHMEPHO b cM. :

B rtaba. 2.5 npeiactaBleHBl OCHOBHBIE XapaKTepHCTHKH cTyneHya-
THIX JIUEPOB H IVIABHEIX PA3PsiLOB MOJHHH.
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Tabmuya 25
OcnoBibte XAPAKTEPUCTHKM HOHHSHPOBAHHMX KaNafoB MoAnMA

. n;]ﬂ!la‘rp . ',;. I-: Memocys ) QP%ILI'IGG;' | Mamsfyn -
A, . ] 2000 | 50, | 14000
.[lnaue'rp Ka;lsu:a, Mo 0,01 0,075 0,15
- A b 10
Cropocrs pacnpompaueunx, ufc. = 2 5.107 - 1,44108.
Bapsaz, nepenocauuﬁ no Kanany, Ka 0,2 | 25 20
| 3 LI P
Koaneu’rpaunn CBOGOARMX SAekTponos, anfud| 1028 102 | 3-102¢
o . o O LTTOET 7. 1012 106
Temnepatypa Kanana, K - . | 22000 { 28000 [ 35000
Ilukosud Tox, KA C . — 10—-20 110
I'Ipoxo.uxmnocrb nporenanas nm:onoro I 2 .30
TOXa, MKC ' . At , | = — L=
ﬂpononxmm:nocrb nporexaunn mxa, me W A 40 - i 950 .
menee 0,5 NAKOBOFO, MKC - o .. "',..._' o= =

[T puMeY Janue. B THCARTENE namme OTHOOTCH K TAABHEDM paspsiAM, B sHa-
- MeHATeNe — K CTYUCHYATHM JIHAEPAM, A KOTOPHX HPHBEACHA NJHHA ORHOH CTYMEHH.

" Buicokast KOHOCHTPaLHs SACKTPOHOE B HOHH3HPOBAHHOM KaHaJIe
MOJHHH JOJr0O COXPAHATHCH He MOXKEeT, TaK KaK Hapsay ¢ HOHEzanuefi
npoHcxoauT o6paTHHR npouece HCYEIHOBEHUS CBOgO,IlHHX HIEKTPOROB
BC/ICACTBHE BOCCOCHHHEHHS (PeKOMOHHANMH) HX € NOJNOMXKHTEJIbHbIMH
- HoHamu. Kak m3BecTRO, CKOPOCTb YMEHLIICHRS 9/ieKTPOHHON KOHHEHT-
pagud ompexeisercs KospHHuueHTOM pexoMGAHALEK kp. Has ero
OLEHKH MOJKHO Bocnonbaona-rbcx H3BECTHHIM ypasﬂenneu pexonﬁu-

’ Ha!J.HH

No .

, N = W, : . (2.16)
rae Ny— HavaasHasg KOHuem'p'annﬂ 3JIEKTPOHOB B MOMEHT BpeMeHK
t =0, N; — xoHUEHTpALHS S/ME€KTPOHOB B MOMEHT BpeMenH {, kp——xo-
athOUIHEAT peKOMOHAALHH, { — BpeMA.

ITpoBesenAnle HAGMIOAEHUA 38 DAAHOIXOM MOJHHE NORASANE, 710
Ha BonHax 1,5—2 M uX mpomoJKHTEAbHOCTE Kodebaercs ot xodel ce-
KYHI A0 1—3 ¢ [49]: Ecax' sa HaganpHoe 3HaveHHe SACKTPOHHOR KOH-
neHTpaur BsaTh No= 10%® aa/u®= 10"7 sa/cm®, a Beanawndy N; noxo-
JKHTh DaBHOR KOHIGHTpPANHH, obycnosinBaoliel moxnoe orpaxkeHne
Ha Bone A= 15 M (Ni= Ny, To Anq BpemeHH {==1 ¢ c HOMOMBIO
dopuyan (2.16) moxHO onNpeRenAHTh HPUOANKEHHOE SHAYEHHe Rp.

31



HekcTuTeanno, kp——( s 51 05— lt;ﬁ ) ~2 10‘9 cmal (3.11 c)
- Eeia Teneps CuHTATH kp~const 10 He'rpy,uno onpene.lm'rb BpeMﬂ
B TeUeHHe KOTOPOro HAG/MOAACTCS MOMAHOE OTPANKEHHE. PASNHYHEIX pa-

,IIBOBOJIH OT, HOHHSHPOB&HHHX KaHaJI0B MOJEHA, Dro ‘BpeMs IpH - mep-

' ;HGH,E(HKYJIFIPHOM najeHuH PagHOBONH. MOXHO  VCJIOBHO HAa3BATh MHHH-

- MaAbHHIM BPeMEHEM . BO3MOKHOro HaGuloferns paxuosxa Moarnfi. Ero

MOXHO paccqm-a'rb no aaaecmoﬁ dopMyane
Np=1,24-107"f,

" THe NW—SHaquHe SJIEKTPOHHOA KOH{IEHTpALHE. B - Mouem HOJIHOTO
. © OTpAXeHAS PajHOBOJH 4acToTOd fip (I'm). B. pesyavrare pacyerop -
- NONYUeHH cJefiylollne. SHAYCHHS MEHHMAJABHOIG BPEMEHH BOSMOX-

+ HOTO HAGMIOACHNA PaAHOIXA, 'POSOBONO paspsza:

AcM ..., 3 0 2 50 . 100 15 200

Nep W, . . 1,210 | 1011 2,8.100 4,5.100 1,1-100 .4,5-i0°. 2,8-10% -
e, . ). 510 501073 - 2.404 107 507, 1 - 1,8

Vi3 npHBeeHHBIX AaHHHIX BHAHO, 9UTO 4eM GOJbINe AJHHA BOJHH,

: 'feu HpOﬂ.OJ‘l}KHTBJIBHee MOIKHO HabaoaaTh. Paifo3x0 HOHH3HPOBAHHBIX

KaHa/lOB IPO3OBHX  pa3paios., PakTHYeCKOe e BpeMA RaGMIONCHHA
MoXerT OHTb B HECKOJbKO.pas .GoAbIle YK43aHHOrO, TAK KaK H IpH
SAEKFPOHHOA KOHIEHTPANKE, He NpeBHINAIOME xpm'mecxylo Hab-
JAI0FAeTCH JACTHIHOE OTPaXKeHde CHIHAJA.

. Hna pacueros, kosddmunenTa - orpa}xeuua pa,moaonu BOCTIONb-
syeMca c]:opuy.noﬁ dpenens ' .

- (n-;l)"+a",,

NN Carserare s .(,'_2'.17)-

) r,ue a,,—-xostpqmunen'r I'IlOI‘JIOl.Il.eHHH,_ n-——'-KOSQJtl)HILHeHT _[penoM-

ueuux‘

,U.onyc-mu, 470, rpamma nonnsnpoaannm‘o KaHaJia Pe3Ko BHpa-
x{ena W' HOTJIOHIEHHEM PajHOBOiH MOKHO. npeue6peqb. Tor‘,na Koatb
tpuuueﬂ'r npealou.neﬂna n ompeaeseTcs (popuynoﬁ e

2n = AfE e - '(é'18)

Bnecb & —npononumoc'rb CPeAb,. To — MEePHOX Ko.neﬁalmﬁ pa,:mo- '

.'.CHI‘HaJIa (‘tc ; )', o B-'H,EHSJIQK'PPH‘IECK&H nponnuaeuoc'rb

Hsnecmo, *rro L SRR L P

6=m . (2 19)

- e

) (2.20)"



TAe e H m—3apAA K Macca 3JEKTPoHA, N — KOHIERTPauks SJeKTpo-
HOB (cM~®); @ — KpyroBas 4acToTa paAHOCHrHa/Ia, v — 9acTOTa CTOMK-
HOBEHHA IEKTPOHOE.

a5 BHIYHC/IEHHS 3HAYEHUA v BOCHOABSYEMCH - nasec’moﬁ cpopmy.noﬁ
H3 MDJI&K}’JIHPHO-KHB&TH‘I&CKOﬁ TEODPHH rasoB

v="J3 Nin (220 u.) o @2.21)

Ecia B 91y (popmyny nogcrapare T ==1,5- 16K ‘v N=12X
X107 cu—3=1,2.102"'M=3, To v =7, 104 ¢~1,

: Haiizem Temepbs HEeHSBeCTHHE BETHUNHEH g u b. Honc'raBnM B op-

. Myay (2.20) monyueHHoe 3HAUEHHE vV H BeJHYHHY @ JAJAA . 94CTOTH
1019 'y (0 =2nf). B pesyanrare moayunMm &= 1—780=—779.

IMoayuennoe oTpuuaTebHOe. 3HAYEHHE & MOATBEDXKJAeT MOJAHOE OTpa-

HKeHre PafHOBOJH OT 00JacTH c AAHHOR SAeKTpoHHON KOHICHTpainelH,

Jaje B CAyYae TAKHX KOPOTKHX BOJMH KaK A ==3 cM.

Jia onpexeneHus & nmpeobpasyem dopmyay (2.19) u moacraseM .

H3BECTHEIE BXOZAILHE B Hee BeAHUYBHH. B peayarTare IlOJIquM '

b= v=—43.10%
[o gpopmyae (2. 19) onpexpenuM, yro n =68,
. Temepp serko HaBTH SHaveHHe xoac]:tbﬂunema OTpaxkeHns1 Py C 10~
MOIIJ.bIO dopmyar (2.17), koropufi maa N=3,2-10® M~ (cpeppee
sHadYeHHe AMs CTYNEHUATOro JHAEPa) B SABHCHMOCTH OT A DaBeH:

AeM . .. 3 10 30 100 300
o ... 02 - 05 074 0,85 0,91

C rTeueHHEM BpeMeHH SJIKTPOHH B MOHH3HPOBAHHHIX KaHaJax I'po-
SOBHIX paspsfoB OHCTPO DPeKOMOHHEPYIOT ‘M 3JAEKTPOHHAH NIOTHOCTD
YMEHbIIaeTCH.

YuntHBas HafileRHOe SHaYeRHE Kosd@uiyeHTa peroMOHHANMH MO
dopmyne (2.18), moxdo paccqn'ra'rb 3EAYSHHA N¢ AASl PASAHIHHX MO-
MENTOB BPEMEeHH: :

£c, ..., 0 0 . 108 = {02 .10
Nioajws . || 1,2.108 9,7.102  5.120 . 5107 . 5104 - 5.108

Kpome ocnaGnenns p(f), BHI3BAaHHOTO YMEHBIICHHEM KOHUEHTPa-
I{FY SJNEKTPOHOB CO BpeMeHeM, HEOOXOMHMO TaKXke YIHTHBaTh ocjab-
JIeHHe BCJEACTBHE BOSMOXHOTO HecoBNajeHus ¢as CHrHamoB, OTpa-
KEHHHX OT NPOTHBONOJOXKHHX CTOPOH HOHH3HPOB&HHOro Kamanaa. Yd-
CACHHO s'ro ocnablieHde YUHRTHBAeTC MHOMUTENEM NPH 0, PABHHM

exp( ) [176]. Ero sHaueHHe BeCbMa CYIIECTBEHHO, KOTAa OT-

HOWeHHeM 2nafA Henbss mpexeGpeub, T. €. KorAa AnHAa Boarw PJIC
COH3MEPHMa ¢ PajiHyCOM HOHH3HDOBAHHOTO KaHalla MOJHEH.

[Monssyscs opmynod - (2.17) H 32BHCUMOCTBIO Nep= 1p(?e. 1),
MOXKHO -PACCIMTaTh 3HAUEHUA KOIDOHIUHEHTa OTPANKEHHT Po IVIABHHX
PaspPALOB MAM CTYNEeHUATHX AHAepoB (Taba. 2.6). -

3 3axas M 46 _ : 33




Tabauya 2.6 .

32BMCHMOCTS Do HORHSUPOBANHOTO KAHAXA MONHMK 0T &, PJIC u Bpemeny f

te
A en
& I_I]’.“' . 10—+ i0—s 1

. 0,980 0,960 0,64 5.104 1,0-1077

10 - 0,984 0,981 0,79 Fe1074 2,2.107
30 G,991 0,989 0,87 9.10-8- - 4,0-10°7 -

150 21,0 0,996 0,94 -1,8.101 . 5,1:10-6
300 -1 0 0,999 0,97 2,3.10m1 6,0-106

Hannne Taba. 2. 6 NOKa3KIBAIOT, wro ‘Po OUEHb OLICTPO YyMeHb-
IHaeTcs co BpeMeHeM, ocobeHHO i A << 30 cm. Ilpu ¢221 ¢ ero sHa-
YeHHs BechbMa MalH Ha BCexX ) (10"-r 6-10-%), XapaxrepHuM siB-
AAETCA CHAbHAA JaCTOTHAS 3aBACHMOCTL P, upH = 10—% ¢, xorga xo-
sipbanpent orpaxenud Ha A =300 ¢M nourH B 500 pas Gospme, yeMm

2
p Ha A==3 cu. Kpome TOro, 3naveHHe MHOKHTEA exp (— Ciiac )

IaA A =23 cM paBHO Bcero 10~%, ¥Yxasaumué 0BCcTOATeABCTE, no-nn-
AUMOMY, SBJAIOTCE OCHOBHHIMH NPHYHHAMH XOPOWIEr0 paJHOJOKAIH-
OHHOrO OGHapyXeHHs Mommﬁ Ha A=1,5<-2 M u naoxoro xug PJIC,
paboTaomux Ha A =3 cM.

Ec/A annpOKCHMEPOBAThL WOHH3HPOBAHHHE KaHANM MOJHHE TOH-
KHMH UHIHHEDAMH, TO A/ HAYANBHHX MOMEHTOB BPEMEHH, KOoTXa Hal-
JIOJAETCA «CBEPXIIOTHAN» NMiasMa (xooddpuuueHT OTPakKeHHS Po =
=1) npu ycaosnH, wr0 (2n@)/A>>1 # JUIMHA OHAHHAPA TrOPA3HO
Gosibile epsof 30HK PpeHes, NOAyYUM

o= 2Rna, . . : (2.22)
're a — pajHyc KaHaja, R — yganenue xanaga ot PJIC, '

"CoorHomenre (2.22) ocraercd cnpaBel/IMBRIM AAA ABYX TOASpH--
“3anufl nepnennnxympno nagawmell BOAHH,

Ecaa 2. <1, 7o naa OPTOrOAAABHOIO paccesmuﬂ
snRat .
o =2 (2.23)

a A5 NaPaJISTHHOTO PacCesHs
: 2RA _
g, = . (229
RIS o
‘rhe A — ANUHA BO.I'IHbI, y=1 T3u k= 2:;/?«. '
Hcenoapsosanne cooTHolmennfi (2.23) u (2. 24) ' BOSMOMKHO TOIBKO

T8 cAyuas HOPMaNbHOTO HANeHAA DAafMOBOJAH Ha HOHHSHPOBAHHHIM
_Kana.n uo.mmn, npecTaBIAIOmHR co6oﬁ URAHBAD. ABTopH paboTH -

84




[69] na ocHoBanMH paHHBIX [134] cumraior Gojlee CHpaBelJIMBOH MO-.

JleJib, B KOTOPOH CHrHAJ, OTPakKE€HHHIA OT KaHaJjsa MOJHHM, NPELCTaB-
JseTcsd B BHJAE HEKOrepeHTHOH COBOKYNHOCTH CHIHAJIOB, OTPAaeHHBLIX
OTAEJbHBIME NMPOH3BOJbHO OPHEHTHPOBAHHBIMH B OoTpaxkawueM obbeMme
OPOCTPAHCTBA NPAMOJHHEAHBIME OTPe3KaMHM pa3psna.

HspectHo, uyro DIIP n-He3aBUCHMBIX NPOHM3BOJIBHO OPHEHTHPOBAH-
HBIX OTpa)artejell MOXET paccMaTPUBATLCA B KaueCTBE CJydyadHOH
GyHKIMH, DOAUMHANOMEHCH SKCIOHEHUMAJLHOMY 3aKOHy paclpene-
JIeHHS]

p(0) =5exp(—-Z),

- n
rae p (0)— MAOTHOCTL paclpefeseHHs]  BeJIHYHHH 0, O0== Y, Op—
k=1
_cpenHee 3HaueHue IIIP. VuurrpiBag nperenpnylo teopeMmy Uelrniiena,
3anuIeM

& = ndy, (2.25)

rae or — cpeaHee 3nadenue DIIP npsamonuHeliHOro OTpeska AJHHOH

L,. Tlpu pacuerax BeJHUYHMHHB 0 HeOOXOAMMO YYHTHIBATH IJIOTHOCTb
pacnpenenenuss gnuH p (L) u paauycoe p (@) OTHENIbHHX HPSIMOJH-
HeH{HBIX OTPEe3KOB HOHHM3HDOBAHHHIX KaHajoB. B pabore {69] mpuse-

JIeHBl IaHHBIE BEJHUHH O A/ OTPE3KOB HOHH3HPOBAHHBIX KaHAJOB,
paguychl KOTOPHIX CPAaBHMMBI HJAH NpEBBHILIAIOT IJIMHY BoJHB PJIC.

Pemenus ypaBHenuit (2.23) u (2.24) nns R=3,66 KM npexacras-
JeHbl rpaduuecku Ha pHC. 2.2 B (YHKUMH AJHMHB BOJHHL. H paiuyca
HOHM3HPOBAHHOIO KaHaJa MOJHHHM JJs Pa3/JHYHLIX NOJspH3anui.
B ofnactu 3HaueHHil OTHOUIIEHHS 2ma/A =1 KpHuBBE OLIIH CriaxKeHH.
MoxHo Buaers, uto DIIP 115 cBepXNMIOTHOH IJ1asMbl MOJHHE 0OJa-
Iaer xopouiefi NOJISIPU3AUHOHHON UYBCTBUTEALHOCTBIO TOJNBKO AJS Ka-
HaJIOB C MaJbIM PaAMyCOM, M OHA DE3KO YBeJHYHMBAETCs C BO3pacra-
HUEM JUIHHEI BOJHBL. :

JlJisi OlleHKH © MOHM3HPOBAHHBIX KaHAJOB B IPO30BEHIX OO6JaKax
¢ HEeIJIOTHOH maa3moi (po << 1), T. €. Korja dacrota pPajHOBOJH Cra-
HOBHUTCsI OoJIbIlle JacTOTH KOJIeOaHHI 3JEKTPOHOB, HUCIOJBIYIOTCA He-
CKOJIbKO OTJHUAlollWecs TMOAXONH W COOTHOWIeHusi. Tak, B pabore
[176]° mns omnpefesieHHs1 ¢ B MPaBYI0 WYacTh COOTHOWIEeHHH (2.22)—
(2.24) peromenzayercss BBOAHTH KO3GGUUMEHT OTpayKeHHst |po|? BMe-

8n2a2
. CT€ C MHOXKHUTEJEM €Xp | — 7&,_2 .
B.pa6ote {176] npenjaraercs- pacCMaTpHBATbH PafHO2X0 OT H3BH-
JIACTOTO KaHaja, KaKUM 4BJSIeTCS KaHaJ MOJHHUH, INPUOIHKEHHO

B BHAC CYMMBI BKJAAOB OT TE€X IMIPSIMBIX- YY4CTKOB KaHaJia, KOTODLIC

pacrnoJioXKeHbl . HOPMAaJbHO K- pajguoiyuy (6iaectsmux Touek). [Ipob-.

JleMa COCTOMT B OlEeHKe JeHCTBHTEJLHOrO 4HC/Ia TaKHX Todek: [l
CTPOTOTO NpPHMEHEHHS MeTOoxa OJIecTSIIMX TOYEK pPa3Mephl STHX TO-
Y€K IOJKHBI ObITh COM3MEPHMHI C pasMepaMH mepBofi-30HH DpeHess.
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B paGore [176] Gpis10 MPHHATO MPEANOJOKEHHE, YTC TOMBKO 5 Y 06-

JYYEHHOrO KaHaJa MOJHHHE ydacTByer B (OPMHPOBAHHH pajHodxa. '
1

. / :
Tak xak pasmep neppofi 3oHb DpeHesns pases lp= T) * . To co-

) N /s
‘orHowenue 0,056 = (—L-X-RQ—}”) 03BOJIsTeT - NPHOJIHKEHHO oIpeje-

JIUTh YHCJIO JEHCTBUTENBHLIX 6JeCTAIIHX ToYeK N M0 H3BECTHOH MJIHHE
HOHHM3HPOBAHHOIO KaHaja L u ero paccrosuuio R ot PJIC. lua pac-
crofaunft R=6 xu u L =3 KM THnHYHOe uHcsao N = 12

B aT0ft ke paboTe MoJyuUeHO Chaeipyloillee cooTHolleHue aas SIIP
ONHOH OJiecTslllell TOYKH MOJHHUH B CJydYae HEMJOTHOH NJasMHbi:

5Dt 272

o =-TRa ( n )4 L 5 exp(——~——8na ), (2.26)
# T (3] g
: ® : .

rae o — Kpyroras dacrora PJIC, op-—NmiasMeHHas . 4acroTa, m2n=
__AmNye?
- m
Macca).

Ha puc. 2.3 npeacraBjeHb pe3yJbTaThl pacueToB 110 (opMmyse
(2.26) paa HensoTHOM nynasMel H mo Qopmysae (2.24)— nns cBepx-
IJIOTHOH masMbl. Kpupble nokaseBaooT usMeHexue D[IP orzesnbHoH
30HHI paccesnus (OJectfiledl TOYKH) BO BPEMEHM NOCJe BO3HHKHOBe-
HHUS MOQJHHH B Cjydae, KOIZAa OTCYTCTBYeT -BO3JefCTBHe 3JeKTpHUe-
CKoro moJsist B obJsakax Ha Ipouece peKoMOHWHAUHH 3JeKTpOoHOB. [lpu
ssextpuyeckoM nosae 190 B/cm nepsuuynas. DIIP nensmenna, o IDIIP
€. HeNJIOTHOH IMIa3MOH 10 OUeHKaM yMeHbIlaercs HNpPHMepHO Ha MoJ-
TOpA TIOPSAAKA BEJUIHHEL.

Ha pucynge mpocnexuBaercsi GoJsbllloe pasjyduHe B XOJA€ KDPHBHIX
aias A=3,2 cM W Bcex ADYrHX A, 4TO OOGYCJOBJEHO BeCbMa MajbIM
3HAaYeHHeM 3JKCIOHEHIHAJbHOrO MHOXKHTensd B dopmyne (2.26) nnas
A =32 cM, KoTOpHLl paBeH ¢~ 7,

W3 amanusa KpuBHIX Ha pHC. 2.3 TakXKe BHAHO, uro PJIC ¢ pnuHo#
BOJIHEL A == 10 cM MOKeT OBITh UCMOJBL30BaHA IJis QOHApyXKeHHd H HC-
clef0oBaHHA MosHuH. OfHAKO TIpH peIIeHHH BaXHOro Bolpoca 00
ONTHMAJBbHOH JUIHHE BOJIHBI CJIelyeT YVYHTHIBATh BJHsSHHE MeIIaloIHX
9X0-CHTHAJIOB OT dYacTHl oGJAaKOB M OCaAKOB, KoTopoe Oyner pac-
CMOTPEHO HHuXKe. B IpaBOH YacTH PHCYHKA MOKA3aHBl IIKAJBl MOII-
HocTe#l P, MPHHATHIX 3XO-CHTHAJIOB OT MOJHHH B BaTTax C HOMOMIBIO
PJIC ¢ OObIYHBIMH TEXHHYECKHMH XapakTepHCTHKaMH. AHa/JIHM3 IOKa-
3bIBAeT, 4T0 HA A == 10 cM Bpems HabJIOJeHHS pajHO3Xa COCTABJSET
G6oaee 100 mirc, a aasa A==3,2 cM Bcero HeCKOJbKO MHJIJHCEKYH].

Brille pacecMaTpHBaJOCh paccessHHe PaJHOBOJH TOJNBKO HOHH3HPO-
BAHHLIM BO3AyXoM (masMofi) B KaHase MouaHuH. OZHAKO MOXeT Cy-
[IECTBOBATL M Jpyras NpUYMHA paccesHHs, CBs3aHHas C B3auMOJeH-
CTBHEM pagHojyda ¢ AHSNEKTPUUECKOH HEOAHOPOAHOCTbIO MEXKAY Ha-
rPETEIM BO3AYXOM KaHaja ~ MOJHHH M XOJOJAHBIM OKPyKalOUIUM
BosJyxom. IlycTh KaHam ONHODOJAEH H HMEET Pe3KO BHIPAXKECHHBIE rpa-
uHuubl. B aToMm caydae 6yAer HaGJIOfaThCsd MakKCHMaJbHOE DaccesHHe.

(N —uHCIO 3JEKTPOHOB, ¢ — 3apsaj 3JEeKTPOHA, M — ero
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B CBA3H C T€M, UTO BHIOJHESETCH HepaBeHCTBO 2Ka|mg—-m;|<1
(3mecb K = 2nfh, ms ¥ my — KOMIIEKCHHE NOKA3ATENH NpeJOMJICHHA
ropAYero H XOJAOZHOTO BO3AYX4, @ — PAJHyC KaHANA), -MOKHO LpH-
HATh ApHOAHkenHe Pajses—Tamca. Torxa, coritacHo [176], npuGau-
HerHo penuuHry D[P MOXHO BHPAsUTb

0=2n"Ra (Kap (e — App[L20KEm) B (9.97)
' & om?
. Pr bm
| =32 410
1724 = '

1w}
0¥
- 1o*
0%
192 _ _
B e e NN -
well
w7

I
Ed N
4
Al
wel

A=5200
¥ 1 L " T

0 20 40 6080 WQG!@JW#M:

-Pre, 2.3, 3TIP HOEH3HDOBAEHOTO KaHada MOAHHE DagAycoM 2 oM, pacnonoxkenn&n
Ha pacCroaHud R=~6 xM, mna paafuIHHX jaue soan PJIC n spemenn 7.

TAe Ae =838 H Ap=uy—p;, Mmg—m<nm; waxerc |1 OTHO-
CHTCA X OKPYMAIONEMY BOSAYXY, 2 HHIEeKC 2—-K ropsmemy BOSAYXY
B KaHaJe,

- PesyJsbrarhl pacueros. SIIP B dynkumn Ka noxasunam, uTo’ ¢
ocumanupyer Gosiee yeM Ha TPH MOPAAKA. l'lpw-leu nepauﬁ Maxcnuyu
NpHXOAUTCHA Ha mpouseefeHue Kax1l. -

Pezyasrath pacueros SIIP no dopmyne (2.27); BHIONHCHHEEE
asTOpoM pabotH [176], MoKasHBAIOT, 9TO MOIIHOCTb 5XO-CHTHAJA OT
JHJIEKTPHISCKO! HEOAHOPOAHOCTE TroOpsivero BOSAyXa B KaHane Co-
crasaser aaa o6eyEEX PJIC 10~$5—10-17 Br.: Bro mosBonsier npede-
Gperarh paccesHHEM TAKOTO THIA. S
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T'naBa 3

Uccaedosanue zpososv.x obraxos PJIC
Canmumemposoeo Ouana3ona

3.1. MaxcumaroHas 0asbHOCTL U BEPOATHOCTb
paduosoKayuoHH020 0OHAPYNHEHUS 2pO308bLX 00AAKO8

IlpakTHyeckne BO3MOXKHOCTH PaJHOJOKAIHOHHOrO OGHApYXKEHHS
rpososnix 00J1aKOB, Kak IoOKasaHo B pabore [142], moryr 6mITH JHO-
‘CTATOYHO IIOJIHO OXaPaKTepHU30BaAHB HX MAKCHMAaJbHHIMH JAaJbHO-
CTSIMH M BEPOATHOCTAMH OOHApy:KeHHs. B jmamHOM ciaydae Toj Be-
POATHOCTHIO NMOHHMAeTcd OTHOLUEHHE YHCJa IPO30BBEIX O0JaKOB, (HK-
cupyembix PJIC, K neficTBUTE/NbHO HAGJIOaeMOMY HX UHCIHY.

[TepBas xapaKTepHCTHKa 3aBHCHT OT TEeXHHUYECKHX IIapaMeTPOB
PJIC, orpaxaeMocrrn 06/aKOB, HX I'€OMETPHYECKHX pPas3MepoB, yCJO-
BHA DPacmpoCTPAHEHHs PaAMOBOJIH; a BTOpasd, KPOME TOro, OIpeje-
JIAETCs MOBTOPAEMOCTBIO XaPAKTEPHCTHK IPO3OBLIX 00/1aKOB B ‘ZaHHOM
‘pafioHe.

JIlnsi onpelesieHHss MaKCHMAaJbHBIX HajbHOCTEH OGHApYKEHHs BOC-
'MOJIb3YeMCSl OCHOBHBIM ypaBHEHHEM palHOJOKaluHu OOGJAaKOB H ocal-
KOB, 3allHCAHHBIM B CJeJyIoLleM BHIE:

Pr= 0,28k2PtG2h6reankk3 , - (31)
(4m) R?

rie P,—cpeiHss MOUIHOCTh. HpHHATOTO curxana (Bt), A — mauna
Boausl PJIC (M), P;— MomHocts nepenarunka (Bt), A= ¢t — mpo-
CTPaHCTBEHHAs AJHUTEJNbHOCTb 30HAHDYIOIero uMmnyasca (M), O, Oz—
IIMPHHA A¥arpaMMbl HaNpaBJCHHOCTH B TOPH3OHTAJbHOH H BepTH-
KaJbHOH HJIOCKOCTSIX COOTBETCTBEHHO (pax), R — paccrogHue RO Me-
teonenu (M), G — BBHIMIDHII aHTEHHHI,

7’ > N,D§
7

m2—1 |2

m2 42

n= 24

—3(pq)eKTHBHaﬂ NJAOIIAAE pacCesiHUus eIMHHIB 00beMa MeTeoleld
(M), k— Koo unuent ocnabneHusi, ks — Kod>DOHIEEHT 3anoJHe-
HHS yacTHHaMu 0O6beMa 30HAHPYIOMIET0 UMILYJIbCA.

[lpoussesiem pacuer Ryaxe NPH CAELYIOMHX ynpoma}omnx Jomny-
LIeHUSIX: HHTEHCHBHOCTb OCAAKOB -H BOJHOCTH -06/JIaKOB IO HyTH pac-
NPOCTPAHEHHs] PaJAHOBOJH IOCTOSIHHBL JIasi c/aGbIx OCaZikoB BepTH-
KaJbHAs TPOTAXKEHHOCTH OTpaawllefl uacTH IoJjaraercs paBHOH
3 KM, Jsg YMEPEHHBIX — b KM, CHJIbHHIX — 8 KM. DTH [aHHHe Heol-
XOIUMBL [Jif OnpejeseHus kosdbduuueHTa samnojHeHHs ks. Ilpu pac-
" HeTax HeOOXOAHMO TakKiKe quTbIBaTb 3aTyXaHHe PA/MOBOJH B BOJIHO-
BogHOM TpakTe PJIC.
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Sewi e The

Hcnonbsys ¢opmyny 3.1, mpu 3afaHHBIX TEXHHUYECKHX NapaMer-
pax MPJI-1 u II-35, a Takxke 3aJaHHBIX BeJHYMHAX B H k3 MOXKHO
JIErKO TOJYYHTb Ryaxe A5 PA3JUYHBIX 3HAUEHHH OTpaxkaeMocTH 06-
JaKoB M ocaikoB X N:D®=7Z (puc. 3.1). Kpussie [—4 oTHOCATCA

F .
kK MPJI-1, pa6oraloiieif B CAaHTHMETPOBOM [uanaszone. Kpusas 1 xa-
pakKTepH3yeT TPACCYy MeXKAY CTAHUMEH H MEeTEeOle/blo, NOKPHITYI0 Ha
/3 o61akamu co cpenHeii BogHocThio W =10,2 r/m% kpuBbie 2 U 3 xa-
PAKTEDH3YIOT TpacCy C. TAKHMH e 00/JaKaMH, JNAIOMIEMH COOTBETCT-
BeHHO cjabbiii (/=1 MM/4) U ymepeHHHH (/=05 MM/u) KOXKib;
xpuBas 4 xapakTepH3yeT Tpaccy

C OUEHb TSXKEJNBIMH YCAOBHAMU  Z MuIn’- [ mmfy
pAacCIpOCTpaHEeHHUS P aJHOBOJH 8-0%-100
(o6naka ¢ W = 0,3 r/m3, u3s ko- ( {_
TOPHIX BBHIIafaeT NOXAb ¢ [ =
== 20 MM/4 TpH TOPHU3CHTAJILHOH
ero nportsxennocrd 50 km). Kpu-
Bas 5 ornocurca k II1-35, pa6o-
Tapumed Ha OoJpiledl JJuHe
BOJIHBL.

Anann3 KpHUBHIX Ha 3TOM DH-
CYHKe TNokKaseiBaer, uto MPJI-1
obHapyXkuBaer KpynHBE JHBHE- -
Bble H IDO30BBle OYarw ¢ OTpa- 207 1 F

(=20 /=&

81051 10 -

Puc. 3.1. MaxkcumanbHble [aJbHOCTH
OOHApYKeHHA [OXKAEBHIX H TPO3OBHX -

o6nakos ¢ nomomsio MPJI-1 (I—4) n 5Lgy s
I1-35 (5). . ' 10 . 100 200300 Rugyc 11

xkaemoctoio Z 2> 10° mm8/m3® (12> 20—40 mMM/u) B panuyce 250—
300 kM He TosBKO TpH Oe300/ayHOl NOrofe Ha Tpacce; HO W IPH BHI-
TmafeHuy Ha Hel cnabuix moxkpmed. Ecim Ke Ha Tpacce pacrosoXeHbl
o6.1aka, Hamoliye YMEPEHHEE U CUJIbHBIE JOXKJIH 3HAUUTEIbHOH NPOTS-
JKeHHOCTH, KPYyIIHble JINBHEBBIE U I'PO3OBbie OUalH C TEMH Xe 3HAUEHH-
ssvu Z 6ypyr oGHapyXuBaTbea JHIIE B pajauyce 100—150 km. B or-
JIMuMe OT TOrC Ha AAJbHOCTh JeHCTBUA pagHoiokatopa I1-35 mereo-
POJIOFHUECKHE YCJOBHSI Ha Tpacce IPAKTHYECKH He BIufOT. IlosTomy
3aBHCUMOCTh Ruaxc(Z) ans PJIC T1-35, mokasannas Ha pHuc. 3.1 Kpu-
Boft 5, ocraercs NMOUYTH HEM3MEHHOH IPH JIOOHX AOXKISX, BHIALA0-
LIMX Ha Tpacce. R

~ PaccmorpuM Takike BO3MOXKHOCTb OOHADYKEHHS HOHH3UPOBAHHHBIX -
' .KaHaJ0B MoJHu# ykasaHHeIMH PJIC. B 31OM Ciiyuae mHosie3HBE 3XO0-
curHanabl ot MoaHE#E (Py) OyayT HpPHHHMAaTbCs OJHOBPEMEHHO C Me-
IAIOUIMH pagnodxXo 061akoB u ocafkoB (P,). Torna oTHOLIEHHE CH-
THaJA/myM ¢ 6yIeT BHIVISAETh CAeAyIomuM o6pasoM: /

—_ PM
9= Put maP; " 3.2)




re. Py — MOIIHOCTL BHYTPEHHHX IIYMOB NPHEMHHKA; M, H Mg — KO-
3G GuUIHeHTH, 3aBHCAIIHE OT CTATHCTHUECKHX XaPaKTePHCTHK - LIyMO-
BBHIX CHTHAJIOB H 9X0-CHTHAJOE OT 061aK0OB H OCaZKOB.

IToapsyscy dopmynamu (3.1) u (3.2), Beaunuunamu IIIP Moauui
Om CO-CBEPXIJIOTHOH. U HEIJIOTHOH NJa3MO#, npeacTasieHHbIME B II. 2.4,
6ptu paccuutaHu Py u P, naa MPJI-1 w T1-35. Pacuetrn mposoan-
JIECH IIpH YCJIOBHH, 4TO I'PO30BO€ 00J1aKO C rOPH3OHTAJBHEIMH pasMe-
-pamu 10 KM H BepTHKaJbHOH MPOTSKEHHOCTHI0O 8 KM HAXOJMJIOCL Ha
yranennu Ry =50 km u Ry =100 xm. Ilpu srom ero BoguocTh W =
=1 r/M%, a HHTEHCHBHOCTh BHIIAAAIONIEr0 H3 HEro NOXKIAS COCTABJsJIA
npumepro 10 mm/u. Ha Tpacce m0 rpo3oBoro ob6jmaka MpeanoJarajioch
IPUCYTCTBHE HENOXKJAeBHIX 00JakoB ¢ BogHocTbio W =0,3 r/m% mo-
KpHIBaWOIUX !/; Tpacce. B urore 6vlin oneHeHH 3HAYEHHS g mo dop-
myne (3.2). PesysnbraTH OUEHOK cBeleHH B Taba. 3.1.

Tabauya 3.1
OTHOINEHHE CHTHAJ/IIYM NPH PABMOJOKANMN MOJHHIA
MPJI-1 : I1-35
tc j .
R, - R R, R,
I=10 mu/fa
0 - 40727 90/90 3500 7800
0,06 10-10/2.10-11 2.10710/6.10"10 3 - 3/4
1=50 mumfa
0 3 7/6-1072 270 : '310/330
0,06 10-11 2-10711/10 11 1071 ©0,2/0,2

MNpamevanne Yncaureb APOOH — sHaueHHe g B C/yYae, KOrZa MOJHHA Haxo-
IuTCA Ha TepH(EPHH PaCCMAaTPHBAEMON 30HH OCAIKOB W 3Ta 30Ha He 3KpaHHpyeT
MOJIHHIO; 3HAaMeHaTeJb -~ SHAYEHHE ¢ IpH 3KpaHupyxomx«1x CBOACTBAX OCaJKOB HHTEH-
cuBHOCTBIO /=10 MM/u u. =50 mM/w

W3 ananusa tabsa. 3.1 BHAHO, 4TO B IepBOHAYAJbHHH MOMEHT Bpe-
‘menu ({=0) sHauenne ¢ B pazuyce 100 kM aasf paccMaTpHBaeMHIX
PJIC Gousbiie enuHuusl. OJHAKO ¢ TEYeHHEM BPEMEHH BCIE/CTBHE
oueHb GBLICTPOTO yMeHbIIEHHA 3JEeKTPOHHOH KOHIEHTPAUHUH B HOHH3H-
POBaHHOM KaHaJje MOJHHM 3HaueHHe ¢ TaKxkKe BecbMa OLICTPO yMeHb-
1aeTcs ¥ CTAHOBHUTCS, KAK NMPABWIO, MeHbIle eIHHHUIB HJIH COU3MepH-
MM ¢ Helk gis PJIC T1-35 mpu ¢ = 0,06 c.

Oco6enHo GHICTPO YMEHBIIAETCS] CO BPEMeHeM 3HaueHue ¢ AJs
MPJI-1. Benegcrsue storo sta PJIC npakruuecksn He oOHapyzKuBaeT
monuud. Haa PJIC T1-35 yMmenblleHite = ¢ CO BpeMeHeM - ropaszo
MeHblIe, IIO3TOMY OHa C SHEPreTHUECKOH TOUYKH 3DeHHs] MOMKeT Jyulle
o6unapyxuBaTh MOJHHM. IIpH 3TOM cjeldyeT HCNOJb30BAThL HM3BECTHLIE
METOJb IIOfaBJEHHS MeHaloUIHX 3XO-CHTHAJOB O00JaKOB H OCaiKOB
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C IOMOINBIO IOJAPU3AUHOHHEIX YCTPOHCTB, MeTOLOB U almapaTryphl
CeJIEKIHH MOJHHUH, HCIOAB3YIOIMX CYLleCTBEHHOE _asnuune B craTH-
CTHYECKHX XaDAKTEDPHCTHKAX 3X0-CHPHAJIOB MOJHHA H OCaJKOB.

Ilpyro#t xapakTepHCTHKOH 3(Q(EKTHBHOCTH PaAHOJOKAIIHOHHOrO 06-
HapyXKeHHUsl TPO30BHIX OO/JaKOB SBJASETCS PaJHOKIHMATHYeCKas Bepo-
ATHOCTh HX OOHAPYXKEHHS B 3aBHCUMOCTH OT JaJbHOCTH. DTa BepOAT-
HOCTb OIIpefiesisgeTcs, B YaCTHOCTH, IO Pe3yJbTaTaM OAHOBPEMEHHBIX
PaiHOIOKANHOHHBIX H BH3yalbHBIX HaOJIIOJIEHUH 3a TPO3OBBIMH 00-
JaKkaMH Ha ceTH MeTeocTaHuui (tabs. 3.2) [127].

Ananuz Ta6s. 3.2 nmokaselBaeT, YTO Ipo30BHe 00JiaKa 00HApPYXKH-
BAIOTCsl JIydlile, yeM o6JakKa C JIMBHEBBIMH JOXKISAMH. s rpo3oBHIX
o6sakos B paamyce 150-—200 kM BepOATHOCTH OGHAPYKEHHS COCTaB-
aser 100—85 9%, a aas 06JjakoB ¢ JuBHAMH — 70—45 9. :

Ta6auya 8.2

BepoaTHocTh oGHapyxenus (%) KyueBO-ZOKAEBHIX 00JaKOB C rposamMu M JHBHAMH
¢ nomompio MPJI-1 B 3aBHCHMOCTH OT PACCTOSIHHSA

Paccroanue ot MPJI, km

KyueBo-poxne-

BBlE OBJIAKa )
HaJ NMYyHKTOM 50 100 150 200 250 300
C rposoit 100 100 100 100 85 40 5
C JuBHEM 100 100 95 70 45 15 5

3.2. Hazemnovie PJIC canTumeTposozo duanasona,
ucnoasayemoie 0 NOAYUEHUS umi)opmaquu
0 2p0308blx 0010KAX

B caHTHMerpoBOM amanasoHe pajHOBOJH paloTaloT MOUYTH BCe pa-
JHOJOKAaNHOHHbIE CTAHINY, HCHOJb3yeMble METEOpPOJIOraMH IJIsi CBOE-
BpeMEeHHOro o6HapyXeHHs I'DO3 M HX HCcaefoBaHMH. B Haulell cTpaHe
K TakuM craHuusMm ortHocsarcss MPJI-1(2,6), I1I-35 wu  IIPB-10,
B CIITA — PJIC tuma WSR-57, AN/FPS-77, AN/CPS-9, WSR-51. Oc-
HOBHBIMH JJIHHAMH BOJIH NEPeYHCJIEHHBIX CTAaHIMH sBasiorcs: 3,2, 5,5
u 10 cm. B Tex ciayuaax, Korja HpeACTaBJIsgeT HHTEpEC oénapymeﬂne
paHHeH crajdd KOHBeKTHBHOro o6saka (Cu med., Cu cong.), mene-
coobpasHee BecTH HabmwjeHus Ha A-<<3,2 cM, IPH KOTOPOH MEJKO-
KaneabHasl CTPYKTypa oGjaakop oOHapyKHBaercs Jydile. Tak Kak
BHEJpEHNE PafMOJOKAINH B METEOPOJIOrHi0 OBIO CBSI3aHO, B OCHOB-
HOM, C pellleHHeM 3ajfau LITOPMOBOI'O OIOBelleHHs, T.” e. HeoOXOILH-
MOCTBIO OOHapyXKeHHs 3peJNblX TIPO30BHIX 00/1aKOB, OOHAPYKEHHIO
paHHeH CTajgWH TakKHX OOJAKOB HEe YAE]SAJI0Ch NOJIKHOTO BHHMAaHHS.

TeopeTHyecKHe M SKCIEepHMeHTaJbHBIE HCCJIEJOBAHHS IPO3OBHIX
06/1akOB B CaHTHMETPOBOM [HAaNa3oHe PAaJUOBOJH IIO3BOJIMIN YCTa-
HOBMTB, uTOo paGora MPJI ma A=3,2 cM He Bcerfa OITHMaJbHA.
34ech HMEIOTCS B BHAY B MEPBYIO OUepelb CAyuad, KOrja Ha OXHOM

41




a3UMyTe, HO Ha pas3HBIX DACCTOSHMAX HAXOAATCA ABa HJAH 6oJbIle
rpo3oBbIX ouara. [Ipy TakoM pacmo/ioXeHHH OYaroB MPOUCXOAUT SKpa-
HHpOBaHHe OJMKHHME oyaraMi fanbHux. IlorjolieHrne pajaHOBOJH HA
“A=23,2 cM, Habaopamueecs B rpo3aX, NPUBOJHT K OWIHGKAM B H3-
MEepeHHH OTPaxKaeMOCTH JaJbHHX OYaroB H ONpelejeHHH HX [eOMeT-
pHUECKHX Pa3MepoB.

[Ipu mpoBeneHuu HaOJIONEHHH 3a TPO3OBHIMH oénaKaMn Ha A=
= 10 cM 3TUM HOTJIOIEHHEM MOXKHO TpeHeGpeyb.

B namwre#l crpaHe OCHOBHEIE HCC/IENOBAHHS TPO3 TMPOBEAEHBI. H IPO-
BoZAsTCs ¢ mnomolubio PJIC MeTeoposorHyeckoro MHOTOIEJIEBOr0 Ha-
3nauenuss tuna MPJI-1 u ‘MPJI-2, a B nocjiennne rofbl — ¢ DOMOMIBIO
BHICOKONOTEHIMAJMBHOH cTaHuuy MPJI-5. Kpome Toro, B 3THX Heasax
HCIOJIB3YIOTCH PJIC tuna I1-35 u IIPB-10, mpuMeHnsieMble B rpax/JaH-
CKOH aBUAUWU IJsi OGHApPYIKEHHS CaMOJIeTOB H I/IHOI‘}Ia JUIST METeopo-
JIOrHUECKOro ofecneuyeHHs HOJETOB.

ComocraBJieHHe pPajMOJOKATOPOB, HCIOJb3yeMBIX [T OGHApYIKe-
HHsI TPO3, MOXKHO NPOBECTH HA OCHOBE CPAaBHEHHs] HX INOTEHIHAJOB
(15,0 ), T. € TOCTOSIHHBIX CTQHIMH, He 3aBHcslEX ot IIIP .rpos.

Ussectro [28], uto
| Monc=1,22. 107M.

r MHHA'

B Tab6n. 3.3 nmpuBeleHH 3HAYEHHS Hpnc nns GosblimecTBa PJIC, HC-
TOJIb3YEeMBIX JJisi OGHAPYXKeHUs, B YACTHOCTH, IPO30OBBIX 00JaKOB.

Tabaruya 3.3
Tunet PJIC n snavenus ux [T, . [28]
“Tun P.fIC ﬂ.x;xanaaoﬂ 4acToT 10tg ITpjic

MPJI-2 ¢ 283
WSR-57 . : S 281,4
MPJI-5 (I xanan) X 293
MPJI-5 (II xanan) S 280
WSR-74 (I kaunau) S 268—274
WSR-74 (11 gaunan) C 277
~AN/FPS-77 C 282
AN/CPS-9 X 274—284
I1-35 -8 279
ITPB-10 S 280

PucyHok 3.2 uWlnI0CTPHPYeT BO3MOMKHOCTh OO0HAPYKEeHHsI TPO30BHIX
06JIaKOB B 3aBHCHMOCTH OT HX MHHHMAJbHON OTPaKAEMOCTH Zyys Ha
pasJHUHBIX PAacCTOSHHAX R pasHeMu oreuecTBeHHBIMH PJIC. JIuHuH
a1 H Qo TOKa3HBAIOT H3MEHEHHe 34aBHCHMOCTH Zyua= 1V (R) Aas
MPJI-2 B Tex cayuasdx, Korga TPaekKTOpPHH panuoBosHb MPJI-2 mpo-
XOASIT COOTBETCTBEHHO uepes. 25- u HO-KWIoMeTpOBbIe - 30HH 0GJaKOB
_co cpennelt Boguoctoio 1,0 r/mM3 mpu temmepartype 0°C. Kak caexyer
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U3 1. 2.2, TAKOro u3MeHeHHUs Zyyy = P (R) mas PJIC I1-35 u IIPB-10
He mabJiofaercs. : ' ,

Her HeoGxonuMoeTH OCTaHABJWBAThHCH Ha Xapakrtepucrukax PJIC
MPJI-1 u MPJI-2, noapo6HO H3/10XKeHHHX B HX TeXHHUECKHX OHHCAa-
uusix 1 B Jautrepartype [19, 122]. dtu PJIC, paspabGoraHHBle AJaS Me-
TEOPOJIOTHYECKHX Iiesel, MO3BOMSII0T KOHTPOJHPOBATE IIOTEHI[HAJ CTaH-
LMY, MPOBOAHTL H3MeDeHHe OTPAaXKAaeMOCTH 00JaKOB H OCYILECTBJATH

5
Ty I

107~

10'+—

10"

107

Puc. 3.2. 3aBucuMocts Zyza=f(R) Vi v 1 | | 1 ]
a5 pasanuasix PJIC, 10 50 100 200 R km

oToperucTpanuo 3KpaHOB HEAMKATOPOB. HeoO6Xoaumo oTMeTHTb, UTO
pannele PJIC npenHasHaueHH B NMEPBYIO Ouepelb AJsI LITOPMOOIOBE-
imerus. /s NojydeHusl APyrHx AaHHBIX, HAPHMep, AUHAMHKH CKO-
POTEYHOH 2BOJIIOIIUH I'PO3OBBIX OGJAKOB, OHH TPEOYIOT JHUIIL HEIHAUH-
TEJBHBIX yCOBePIIEHCTBOBAHHH, CBOAANIHUXCS K CJACAYIOLIEMY:

1. UsBecrHo, uro 8 MPJI-1 u MPJI-2 dororpadpuposanne KO u
WJB ocymecrBasercs ¢ OOMOWIbID  (DOTOKMHONPHCTABOK  THIA
®APM-2(3), cpabaTblBalOIIUX NPH 3aMBIKAHHH KOHTAKTOB, YCTAHOB-
JeHHHX Ha Bpamamoliefics B a3UMYTaJbHOH IJIOCKOCTH HJH CKaHH-
pyiomell B BePTHKAJbHOH IIOCKOCTH aHTeHHOH KoJioHHe. [Ipu sTOM
ynpabJaeHue 3arBopom ®APM-2(3) mpoBoauTcs NpH OXHOM H TOM Ke
asumyrtanbHoM yrie 0°. B pesyibrare atoro ¢ororpadupoBaTh 5KpaH
HKO moxHO TonbKO 4epe3 10 ¢ mpu CKOpOCTH BpamleHHS AaHTEHHH
6 06/MuH. DTOT HEIOCTATOK MOXKHO JHKBHAMPOBATh, yImpaB/ss pa6o-
toi ®APM-2(3) ¢ moMompi0 aBTOHOMHOIO BBHIKJIOUATENSI MPH. OTKIIO-
YeHHHIX KOHTAKTaX, ycTaHOBJeHHbIX Ha aHrtenHe PJIC. Takum obpa-
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30M, CTaHOBHTCSI BO3MOKHEIM IIPOBeJEHHE ONEepaTHBHOTO (ororpadu-
pOBaHHsl HHAMKAaTOPOB, OCOOEHHO, €CJH HCCAEAyeMbie = T'DO30BHIE
o6/71aKa HaXOJATCSA B ONpPeJe/eHHOM a3uMyTajbHOM CEKTOPE HJIH 3aHH-
MalOT YacTb CEKTOPa B BEPTHKAJbHOH MJIOCKOCTH. B CBSI3u ¢ TeM, uTO
HUKO u UIB papuonoxkatopoB ucmoab3yior DJIT ¢ AAHTENbHHIM IO-
cJecBeuenyeM, (otorpadupoBaHHe TPO3OBEIX 00JAKOB CHAeLyeT HAauH-
HAThb TIpH HauOOJbIIEM 3aTYXaHHY, BBOAMMOM B IPHEMHBIH TPakKT
C LEJbI0 H3MEPEHHS OTPaxKaeMOCTH.

2. B MPJI-2 mpexycMoTpeHO CTyNeHYaTOe H303X0 H3MepeHHUsl OT-
paxaemoctu o6jakoB ¢ uHTepsajoM 6 nb. Bonee mocroBepnbie uame-

Hackade) V1Y —————y

#Ho
am WE=y = 2 o T o o 4 | A0 b wn
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Iz - Memeo
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yewnanun 1Y
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Puc. 3.3. Ipunnun n3meperus Z obaakos B PJIC I1-35 u ITPB-10.

pPeHHS Zyaxe IPOH3BOJATCS ¢ NOMOUILIO ITABHOTO aTTEHIOATOpA, yCTa-
HaBauBaeMmoro Mmexay IIYIIU u ¥YIIY npmeMHOro Tpakra CTaH-
oun [44].

Ilpu nmpoBeleHHH PaJHOJOKAIHOHHBIX HCCAEAOBaHUE Ipo3 Heo6Xo-
O¥MO H3MepeHHe HX oOTpaxaeMoctd. Panmosnokaropst tuma [1-35
u I1PB-10 memereopoJiorHueckoro. Ha3HAYCHHs HE IIO3BOJAIOT IIPOH3-
BOAMTb TaKHe H3MEDEHHS, DTO CBA3aHO C TeM, UTO HPHHATHIN aHTEH-
HOM W yCHJEHHBIH. B KacKajax MpoMexyrouHo#l uactotwl (¥YIIY) cu-
rHaj mocje AerekTHpoBaHus (/) mocrymaer Ha SKPaHB HHAHKATO-
poB kpyrosoro o63opa (MKO) unu pansHoctb—BbIcoTa (M /[B) uepes
aMILATY AHB orpannuuTens (AO) (puc. 3.3).

B TagoMm ciaydyae HMHTEHCHBHBIE CHTHAJBl Umaxe, AOCTHIIIHE ycTa-
HOBJIGHHOTO [OpOra OrPaHHYeHHS] Uorp, NPHOGPETAIOT MJIOCKYI0 BeEp-
muny (sona A papmosxa, puc. 3.4). Ilocnennee obecrnednBaer paBHO-
MEpHYIO SIPKOCTb Lesiu Ha 3Kpanax PJIC, B ToM 4uC/Ie H MeTEOpOJO-
THUECKOTO XapakTepa, M OJHOBPEMEHHO NpeJOXpaHAeT JKpaHbl
cTaHIUH OT YpesMepHBIX UX 3aCBETOK, o

O[HaKo OrpaHHYHTE]b CYLNIECTBEHHO MPEHATCTBYET IPOBEAEHHIO
KOAHUECTBEHHOH OLEHKH . 3XO-CHrHajioB, .u6o 30Ha b pajmosxa
(puc. 3.4), xapakrepusyemas aMIJIATYJHBIM SHayeHHEM CHrHaJja
Usarc, Ha 9kpaHax PJIC He BOCHpPOH3BOJHUTCS. \
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M3BecTHO, 4TO B pPAAMONOKANHMOHHBIX CTaHIUsAX Thma 11-35
u IIPB-10 peryiupoBKa yCHJIeHHs PajHO3Xa OCYLIECTBJSETCS MyTeM
HU3MEeHeHHS OTPHIATEJPHOrO CMELIEHHS Ucy B HECKOJBKHX NEPBEIX Kac-
kagax YIIY (puc. 3.3). O6biuHO B mepuoj NMOATOTOBKH CTAHIHH K pa-

6ote moreHuuomerp RI (ycuaenne YIIU) ycraHaBimBaercs B ONITH-

MaJbHOE MNOJIOXKEHHe ([0 YPOBHIO IIyMoB). Ecam ypoBeHp IIyMOB
B Ipomecce paboTH CTaHIHK He u3MeHsercs, To ycuaenve YIIU He pe-
TyJINpYeTCs.

VBequueHue Ucy, HMeEWIIee MeCTO NPH YMEHbIIeHHH YCHJIEHHA HpH-

€MHOro Tpaxra, NPpHUBOJUT K TOMY, UTO paéoqaﬂ TOUYKa paccMaTtpHBac-

il
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Puc. 3.4. OrpannueHne pafmuosxa Ha BHXOHe nmpuemHoro tpakra PJIC.

MEX Kackanos YIIU cmeliaeTcss BHH3, HO Ugrp IPH 3TOM OCTaeTcd He-
H3MEHHBIM.

. Taxkum o6pasom, peryaHupoBKa ycuaeHHs YIIU nossosur ycraHo-
BHTb AMILIHTYAHOe 3HA4eHHE 3XO-CHTHAJOB Uyaxe TAKHM, UTOOBI OHO
OBLIO MEHBILE Uorp. '

C/iefoBaTeJbHO, €CIH NPOBECTH C NOMOIIbIO pajapa-Tecrepa Ka-
JUOGPOBKY YCHJIE€HHsI IPHEMHOIO TPAKTa B 3aBHCHMOCTH OT IOJIOXKEHHS
PYYKH [ONOJIHHTEJIbHC YCTAHOBJEHHOIO IOTeHIHOMeTpa R2 (cM.
puc. 3.3), TO IO MOMEHTy HCUe3HOBEHHS painosxa Ha dKpanax PJIC

Prcar

MOZKHO OIIEHHTb OTHOLIEHHEM # [AB]: ; rae Pr=1 (Uuaxc)-

Pr MOH

[lpuBenenublfl MeTo[ KaJHUGPOBKH VCHJEHMs IIPHEMHOro TpakTa
JJISl OIpenesieHHst Z rpo30BHIX 00JIAKOB II0 TOUHOCTH H3MEpPeHHH YCTy-
naer MeToAy, HPH HCIOJb30BAHWH KOTOPOTO ATTEHIOATOD yCTaHaBJH-
Baerca mexnay IIVIIU u YIIY, Ho TeM He MeHee MoKer OHITL HC-
IOJb30BaH NpH NPOBENEHHH HCCJAELOBAHHH TpPO30BBHIX OOJNaKOB C IO-
Moiubio PJIC HeMeTeopoJOrHyecKoro HasHaueHuUs.

Has toro uto6m coxpanuth rorosHocts PJIC TI-35 u [TPB-10
K OOHApPYKEHHIO CaMOJIETOB, OCHOBHOH IIOTEHHHUOMETP pEeryJHpOBKH
yeunenusi YIIU crannum RI ny6aupyercss aHAJOTHUHBIM IHOTEHIHOMET-
pom R2 (cm. puc. 3.3), xanmu6poBKa KOTOPOro MPOH3BOAMTCA JO M3-
Mmepednii P, rpososbix o6sakos. IlepexsioueHne ¢ OJHOr0 peXHMa
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{(«mereo») ma gpyro#i («PJIC»), mpu xKotopom CTaHIHS [IPOU3BOJUT
OOHapyJKeHHe CaMOJIeTOB, OCYLIECTBJsercs IepeknaiouareaeM Bl
(puc. 3.3). OmpezeneHHe OTPAaXKAEMOCTH T'PO3OBHIX OGJAKOB € IIO-
moupio ITPB-10 nokasano ua puc. 7.21. HspectHo, uro cranuus I1-35
¥MeeT IIeCTh 30H 0630pa B BEPTHKAJIbHOH TIOCKOCTH. J{JIsT H3MepeHus -
3TOH CTaHIWel 3HAYEHHH Z TPO3OBHIX OGJAKOB HOCTATOYHO HCIOJb30-
BaTh ABa HUKHHUX Jyua -[47], B IPHEMHBIX TPAKTaX KOTOPHIX CJeLyeT
yCTaHOBHTD KaJII/I6p0BaHHbII/I noTeHUHOMeTp R2, mNOKa3aHHBH Ha
puc. 3.3.

3.8. Pacnosnasanue 2p03066LY 0b6aaK08 no daﬂnbm MPJI
U OUEHKQ ux epo3080L AKTUBHOCTU

B cayuae npumenenus MPJI nis pacnosHaBaHuS TPO3OBBIX Oua-
roB cpend Apyrux (opm o6JaayHOCTH NPUMEHSIeTCs Psf CTaTHCTHUe-
CKHX XapaKTepHCTHK H Kpurepues [60, 89, 112, 126, 129].

Tak, nanpumep, Ha cetn MPJI B Hamell cTpaHe peKOMEHAYeTCS

MaKC
1g Zyaxe — 18 Z;
H — Bricotra pagmodxa (KM), Z; — pajHOJOKAIMOHHAS OTParXKaeMOCThb
.Ha ypoBHe Hz, _HZMMc 42 kM. C oGecneuenHoctoio 95 % amas rpo-

30BBIX 06J1aKOB, 59% nns guBHefi u 09 maT OGJMOKHEIX OCAAKOB
y > 8, uHTepBany 3HaueHu# 2 <y < 8 coorsercTByer 75 Y nuBHeH,
20 9% o6soxHBIX ocankos # 5 Y% Tpo3. DTH. JgaHHBIE OBLIAK TOJYYEHHI
nmo pesyapraram 150 nH3MepeHHIl XapaKTepUCTHK pajH0dXa B JHBHAX,
rpo3ax H oOsoxHBX ocagkax [60, 129] ans ceBepo-zamafHbIX H IIEHT-
panbHeix pakioHoB ETC. B Hacrosimee BpeMs OHH YTOYHEHB H [JIS
JApYyTHX reorpaduyecKnx padoHOB Hallied CTPAHBL.

B pabote [71] pas Paco3HaBaHus I'PO3 NpeIaraeTcs HCIOJIb30-
BaTh HECKOJBKO APYTOf KPUTEPHI:

HCNOJb30BaTh KPHTEPUH Yy == H:1gZs u y, = , TAe

ZMaKC ) ]g Z
H: ’

Maxkc

Ys —

rae Hy— Boicora HyJneBol usorepMmbl. Ilo mauHbM 466 cepuil panno-
JIOKALHOHHBIX u3MepeHn#t B KpeiMy jast 13 JHBHeBEIX, 57 TI'DPO30BHIX
u 10 rpanoBbix 06/1aKOB OBIIO IOJYyY4eHO, YTO C BEPOSTHOCTBIO HE Me-
. nee 80 % s auBHER 3 <3 Ys << 7, 11s P03 8 << ys << 17, ansa rpaza
20 << y3 << 30. Jna snuMBHeA MAaTeMaTHUeCKOe OXUZaHHe F3=22,
pucnepeust D =2,8; nas rpos ys——59 D=599; nas rpaga Pz=
= 15,8, D =27,7.
HpH pacnosuasanun crajui Cb HemocpeICTBEHHO IIOcJe IpeKpa-
IeHHs DPa3psIOB MOJIHHH TOJY4eHO ¢ BepOATHOCTbIO He meHee 80 %
5 < y3 < 9,5, maremaTuueckoe OxHAaHHe F3=>5,0, a apucmepcus
= 5 6. '
Henecooépasno Takke ONpeJensaTb IOTeHIHaJbHYl0 TI'pPo3ooInac-
gocts Cu cong. u Cu cong.— Cb 1mo cOOTBETCTBYIOIHM PaAHOJIOKALHU-
OHHBEIM KPHTEPHIM.
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DTa XapakTepUCTHKAa MOXKeT OBITb MOJE3HOH NpH . peLIeHHH BO-
mpoca O TOM, HackKoJIbKO HabJjlojaeMoe KOHBEKTHBHOE 06/1aK0 B CBOEM
PA3BHTHH MPUOJHU3HAOCH K CTAaJUH KYYeBO-HOKJEBOTO HJIH T'PO30BOrO
ob6aaka. Ilapamerpamu o6Jaka, ONpeleJSIOIIMMH 3TOT KPHTEPHH,
MOXKHO CUMTATH MAKCUMaJjbHble 3HAYEeHHS pajJUOJOKAlHOHHOH oTpa-
JKA4eMOCTH, COOTBETCTBYIOIIHE MOMEHTY IOSIBJCHHS KDYNHBIX UYaCTHIL
B mepeoxaaxaeHHo#l gacty Cu cong., H BePTHKAaJbHBIE pasMepbl 3TOH
yactu AHg=Hyz— H; -, Takum o6pa3oM, c ydyeToM HOPMUPOBKH
KpUTEePUH NOTeHUHANbHOH IPO30ONACHOCTH:

| — Zyoxe  AHg
n.r—'_Z‘O—T,

rae Zo=10"2 mMwm%/mM® — MHUHHMaJIbHasi PAaAMOJIOKAIIHOHHAA OTpaxae-
mocte Cu cong., Hi—o— BbICOTA HyJEBON H30TEPMHl, Hy— BepTH-
KaJbHbIE pa3Mepsl panuosxa Cu cong.

Insi pasnuunbix cocrossHuit Cu cong. ompeesieHH YHC/AEHHLIE 3HA-
4eHHsI KAp r, XaPAKTEPHU3YOIIHE HX NOTEHIUAJILHYIO TPO300IACHOCTH:

Ipoaoonacnocms ko, r
OrcyTetBYyeT . . v v v ... . . 0,3
CmaGast . .. ........... 0310
Ymepennast . . . . . . ... ... 10—250
Becbma omacHag . .. . . . . . . . >250

JlaHHble YMCAEHHBIX 3KCIEPUMEHTOB N0 PACHO3HABAHUIO T'PO3OBHIX
06/12KOB C IIOMOIIbIO CTATHCTHYECKHX CHOCOGOB, OCHOBAHHBIX Ha pas-
JHYHBIX KPUTEPHAX, IpHUBeLeHH B Tabu. 3.4 [128].

Tabauya 3.4
DddexTHBHOCTL CTATUCTHYECKHX METOJOB PACNO3HABAHUA I'PO30BLIX 00JaKOB
HapexHocts pacnosnasanus Cb
CyMMmapHas ommbka
Cnoco6 };)acngsnasaﬂm
rpoO30BLIX HErpoO30BLIX
UnrerpaipHblil KpUTEpHi _ 0,83 0,73 0,20
Cxema Balteca 1o mrectn mpH3HagKam 0,79 0,85 0,18
HauGonee a¢(exTHBHNIE OAMH NPH3HAK 0,72 0,81 0,20
MasxopHTapHslil BHOOP 1O HIECTH IPH-
3HaKaM 0,81 0,80 0,20
JluHeliHasa NHCKPUMHHAHTHAS (QYHKIHS 0,76 0,80 0,23

Kak BHAHO H3 Ta6JjuIbl, HAAEXKHOCTh PACIO3HABAHHUS TPO3OBBIX
06J1aKOB C IIOMOIIBI0 CTATHCTHUECKHX CIOCOO0OB He npespimaer 0,72—
0,83, a omubka pacno3HaBaHUs HaxoAuTcs B npepenax 18—23 %.
K Tomy xe B OJfHON H3 mocieqHHX paboT YCTAHOBJEHO 3aMETHOE
BJHMSIHHME PACCTOSIHHS Ha YKA3aHHYIO HaAekKHOCTb [H7].

PeseppH noBHILIEHHS A0CTOBepHOCTH HauHbIX cetu MPJI o rposax
HeoOXOMMMO HCKaTh B YBEJHUEHHH TOYHOCTH H3MepEHUH IapaMeTpoB
pajiuosxa, HCINOJb30BAHHH AaBTOMATH3HPOBAaHHHIX CHCTeM HabJjone-
Hul, 06paGoOTKH W IIpe/CTaBJeHHs PafHOJOKALMOHHON MeTeopOJOrH-
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yeckoll uHbopManun tina AAOM [55], ucmosb3oBanuu rpo3oneseHra-
TopoB coBMectHo ¢ MPJI [40, 53], onnoBpeMenHoM npumenenun PJIC
METPOBOTO M JAEUMMETpPoBoro auamasoHos u MPJI [51, 140], moucke
HauboJiee UHPOPMATHBHBIX APAMETPOB PaJHO3X4.

BeposiTHOCTD pagHONOKAHHOHHOTO OGHAPYKEHHS M PAaclO3HaBaHHS
pas3nuuHeIX 06/1aKOB, B TOM UHCJIE ¥ I'PO3OBBIX, 3ABHCHUT TAK¥KE OT TOTO,
Kak YacTo BO BPEMEHH M B IIPOCTPAHCTBE TNPOBOASATCS HaOJIIOLCHHS
¢ nomopsio MPJI. H3BecTHO, 4TO NPOROJIKHTENBHOCTD TPO30BOH [esi-
TeJIbHOCTH HaXONHUTCH B IPefeNaX OT HECKOJIbKHX MHHYT M0 HECKOJb-
KHX 4YacoB. B pesysbrare 3TOro 4acTh TPO30BHX 00/1aKOB He obHapy-
JKHUBaercs Npu npoBeneHnu Habmomerunit MPJI ¢ Bpemenno#t nuckper-
HocThio 1 pas B 1 4 ¥ OPOJONKHTENLHOCTBIO HabmaojgeHH# 15 MuH.
Mayuenuio storo BoIpoca HOcBsllleHa pabora [55]. Pesyabrath 06-
paboTKH HaOJIONeHUE ITpecTaBeHsl B Taba. 3.5.

Tabauya 3.5

BeposiTHOCTE OGHapyXeHust rpo3 ¢ momombw MPJl B paguyce 160 km mpu
JUCKpeTHOCTH HaGmozenuit 1 pa3 B 1 4 M nmpojosKkutTenpHOCTH 15 MuH

R xm 0—40 4180 : 81—120 121—160

P 9, 97,3 95,1 : 94,2 92,8

Ws ananuza pamnweix taba. 3.5 ciaepyer, uro or 2,7 mo 7,2 % 06-
JIAKOB, HAXOAAIIHXCS B I'PO30BOM COCTOSHMH, He OOHapyXKHBaercs.
MoxHO npocienuTh Takxe BJNSHHE 00/JaKOB Ha BepPOSTHOCTbL HX 06-
Hapy>KeHHs [pH 3aLaHHOA BpeMeHHOH JHCKPeTHOCTH HabJIoJeHHi.

®akTopoM, yXyNIIAIOUHM BEPOSTHOCTH PaCNO3HABAHHS T'PO3, SIB-
JAeTCsl ACHHXDOHHOCTh OIpelesIeHHsT XapaKTEePHUCTHK pajnosxa, oT
KOTOPHIX 3aBHCAT 3HAUECHHS KDUTEPHEB Yi, Y2, Ys U AP. B To XKe Bpems
XODOIIO H3BecTHa O00Jblllag BPEMEHHAsT H3MEHUHBOCTH H3MEPSIEMBIX
XapaKTepUCTHK pajanosxa [142].

B paGore [bb] wmccienoBasach usMeHunBoCTh [ M Z paanosxa
rpo3 B ciaoe 4—6 kM 3a 15-MunyTHEle HHTepBaJab. OKas3anioch, YTO H3-
MEHUHMBOCTb 1g Z 3a »TOT BpeMeHHOH unTepBat B 19 % cayuaep Gojee
1,2. MamenuuBocts H B 42 % cayuaeB npeBninaer 2 kM. Takas BH-
COKasi M3MEHUHBOCTh STHX BEJHUHMH YKA3BIBAET HA 3aMETHOE BJIHSHHE
ACHHXPOHHOCTH pPafHOJOKAIlMOHHBIX HabMaojenufi Ha BepOSTHOCTh
ONO3HaBaHHSA TPO3.

[IpuMeHeHHe MAHHBIX A3POJIOTHYECKOr0 30HAHPOBAHMS COBMECTHO
¢ nHbopmannel, mosydaemon ¢ momombio MPJI, nossosser Gonee Ha-
IEeXKHO paclo3HaBaTh OMacHBle siBjieHusi, cBsizaHueie ¢ Ch {24, 31].
Tax, HanpuMep, HcnonbsosaHue jgaHHbix MPJI o BHICOTAax pajpHosxa
JUBHEH H rpo3 M orpaxaemocredl 1gZ;, a rtakxe usorepmb —22°C
IO3BOJMJIO pa3paboTaTh KOCBEHHbIE KPUTEPHH JJs paclo3HaBaHHA
rpo3, COBNANAIOIIHX C PasJHuHOH O6ecneyeHHOCThIO C JaHHBIMH Ha-
3eMHOH CeTH MeTeOCTaHIHHA. .

C T0oukH 3peHHs OOJBHIMHCTBA - HOTpeOUTeNell MeTeoHHPOPMAaIUH
0 rpo3aX, HCHOJIb3YIOIHX ee B IPHUKJIaIHBIX LIeJsX, OCHOBHBIMH Hapa-
MeTpaMy TI'PO30BOH aKTHBHOCTH OGJAKOB . SBJSIOTCA: BpeMsl HayaJa
IPO30BBIX 'paspsioB B 06JaKe MPH KX UHHUIUHPOBAHHH ~CaMOJIETAMH
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W JAPYTHMH JIeTaTeNbHbIMH anmapataMu (f,); Bpems Hauana 3THX
paspsazoB Ges yKasaHHOrO HHUUMUPOBAHHA (7 ); BpeMs OKOHYAHHS

rPO30BLIX PaspPsif0OB [Jisi EPBOTO H BTOPOrO CJAyuaeB (COOTBETCTBEHHO
t’ mt”); o6wem mpocTpancrsa Vo, B KOTOPOM IPOHCXOAAT HJH MOTYT
R K .

NPOMCXOAMTh B JAHHBHIH MOMEHT [IDO30BhIe paspsiibl IS IHEPBOrO
H BTOPOTO CJyuaeB, ¥ ero MecTOHaXOXKJAeHHe HaJ MECTHOCTbIO. B cBA3H
¢ nepeMelieHreM OOJAKOB H HX 3BOJIOLHEH TaKXKe BaXKHLHIM fABJSETCS
obmuii o6peM armocdepb, B KOTOPOM NPOHCXOLMIH IPO3OBLIE pas-
psgm 3a Bpems At =1#—1t7 (mubo Af' =1\ —1) oT Havana mo
KOHIa TPO30BHIX paSPﬁ,lI,OB

VHTeHCHBHOCTD TI'PO3OBHIX Pa3pAfOB  ONpejelisieTcss BeJHYHHOH
HefATpanusyemoro paspsfa JH00 TOKOM BHYTPH HOHH3HDOBAHHOIO Ka-
Hana MonHEA (Iy).

Torma nns o6/MaKOB € e€CTECTBEHHRIMH MJIH CTHMYJHPOBAHHBIMH
paspsiaMH MOXKHO HCIOJB30BAaTh KOMIUIEKCHBIH KpHMTepPHH HX I'PO30-
‘BOH aKTHBHOCTH B CJeAyIONIeM BHAE:

v k.= N H.SI,-At,,
rae Ju— TOK MOJHHH, Hz— CPelHAS BepPTHKAJbHAS MPOTSIKEHHOCTD
obsaka, S—ero cpefHsiS TOPH3OHTAJbHAS rmoma,ub Np — gucio
paspsoB. ‘

JlJisT OUeHKH «MTHOBEHHOH» T'PO30BOH AKTHBHOCTH 0O6Jaka Rr y=—
= NpHySIy, rie Np u Iy ompenensiioTcst 3a HHTEpBajnl Af=05 MHH.

IlonyueHs caenyioiine NpUOAHKEHHBE 3HAYCHUS Ry », XAPAKTEDH-
3YIOIIMEe €CTECTBEHHYIO IPO30BYIO AKTHBHOCTD:

I'pososas akmusnocms kr. M KA - KM3
OTCyTCTBYET . v v v7w v v 4 v . s 0
Ouenp cmalast . . . . . . . . .. 0—1,5.102
Crabast . v v v v v v o v e e 15102—3104
YmepeHnnas ............3104—~14106
Beicogast . . . . . ... ... . .1,4.106—3.108
OueHp BHICOKAH . . + + + + + « . . 3-108—1010

Hns ompefeneHyss 30H NOBBIIEHHON TypOYJEHTHOCTH B PasJjiHu-
HBEIX, B TOM uHcJie H I'p030BhX, o6aakax B I[AO paspaGorana amma-
paTypa, Nmo3BOJIOIAas DPUMEHSAThL HekorepeHTHHle MPJI mns ykasan-
ubeix Uesnefl [103]. OOHapyKeHHe M HHIHKAIH¥s 3THX 30H OCYILeCT-
BJaseTcs B peaJbHOM Macwtabe BPEMEHH [0 CpeJHEH PpasHOCTH
paznuanbHBIX CKOPOCTEH YacTHI[ B JIBYX MUMIYJbCHBIX 006beMaX, OTCTOS-
LIHX APYT OT Apyra Ha paccrosHud AR 0,5 km.

[Ipu npoXoXKAEeHHH Ky4eBO-JOXKAEBhIX U I'DO30BHIX OGJAKOB HHOIZA
Ha0M04a10TCs WKBAJbl B Hactosmee BpeMs HAYT MOHCKH IpHEMIe-
MBIX PalHONOKAUMOHHEIX KDHTEPHEB ONpe/le/ieHNs YKasaHHOH oO6Jau-
HOCTH, compoBoxaaemoll mksanamu [29, 36]. HanGosee Gamsko pe-
LIeHa JaHHas 3afava B paGore [36], B KOTOPOH MOJNyYEHBI CTATHCTH-
YeCKHe 3aBHCHMOCTH MEXAY CKOPOCTBIO BeTpa y 3eMJH, ¢ OnHOH
CTOPOHEI, H BepXHeH TIpaHuiedl ¥ MaKCHMAaJLHOH PaJHOJOKALHOHHOH
0TpaxKaeMOCThI0 KOHBEKTHBHOrO. 00/1aKa, ¢ Apyrof, B ycaosusx Cesep-
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Horo KaBkasa. 3gxech ke maHa MeTONHMKA pacyera CKOPOCTH BeTpa.

B paGote [29] mpeanaraerca pelleHHe JaHHOH 3ajaud AJsi pawo-
HOB YKpaHHH. B KauecTBe HCXOZHOrO MaTepuaJa MPOAHAJH3UPOBAHO
35 cayyaeB IIKBAJIOB H OMACHBIX NOPHIBOB Berpa (Gosee 15 m/c), Ha-
6mopasuxes B 1971—1973 rr. ra niomaan pagmycom 200 k. las
aHaJN3a HCIOJb30BANUCh ClAeNyIOlIHe NaHHbBe: (paKTHueckas CKOPOCTh
BeTpa y 3eMau (Ug), 3a(UKCHDOBaHHAS METEOCTAHIMAMH, MaKCH-
MaJjbHas BricoTa BepxHell rpanHunsl Cb B paauyce 30 XM oT Mereo-
cranuuu . (Hz); MaxkcuManbHas PalHOIOKAIIHOHHAsSL  OTPAKAEMOCTb
lg Z; Ha ypoBHe 2—2,5 KM BhilIe Hy.HeBOI/I H30TEPMEl B STOM Xe pa-
Iuyce; BhicoTa Tpononayssl (Hq).

AHann3 cBJ3M CKOPOCTH BETPA ¥ 3€MJIH C pa,zLHOJIOKaImOHHon oT-
PAaXKaeMOCThIO M PA3HOCTbIO BHICOT TPOMONAY3bl M BepXHEH TIpaHHLH
obnakoB (AH = H,— Hy) mokasaJs, uro Ha rpaduke TaKOil CBA3HU
MOXHO BBIIEJHTh TPH 30HHI C ONpEeJeJEHHBIMH HX 3HAUCHHSAMH:

3ona C g mic AH xu g2z
1 > 20 +1—(—3) >2,4
2 15—20 +1,2—(—1,3) 2,9—3,9"
3. <15 : 0,5 ; 2,7—3.9

Ornpenenenublit HHTEpeC MpPeICTABJAAIOT JaHHBe paborter [144],
B KOTODOH aHaNH3HpyeTcs cayuafi pasBUTHS CMepueBOTO obOJaka.
bruio ormeueHo, yTO Takoe 06/1aK0 ¢ ITPO30OBBIMH Pas3psAAaMH H I'DaioM
PasBUBAaJOCh B MaJOrpajiHeHTHOM OapHUecKOM IOJie cO CJabhiMH BeT-
paMH HEYCTOAYMBBIX HAIpaBJAeHUH BO BCeH TOJIle TPOMOCHepHL.
Bo BpeMs ero pasBuUTHA HaGJIOLAJOCH YBeJHUEHHE BJAXKHOCTH BO3:
oyxa B Tpomocgepe. XapakTepHBIM SIBJSJIOCH CYLIECTBOBAHHE HAa BHI-
corax 3,5--5,1 KM ¢JI0S ¢ BepTHKAJLHLIMH TpajlieHTaAMH TeMIepaTyphl,
npeBHIIAKIINME B 1,5 pasa <cyxoanmabaTHUecKHit TpaiueHT. ITOT
CJIOH pacroJarajcs MeXAy NBYMs TOHKMMH HHBEPCHOHHEIMH CJIOSMH.
TopusoHTa bHBIE W BEPTHKAJbHBIE pPasMepbl CMepueBoro obaaka GulId
NoYTH OAMHAKOBBIMH M coctapisaian 10—I11 xm. MagcuMmaJsbHble 3Ha-
YeHHs PaIWOJOKaLlHOHHOH OTpa)aeMoCTH HaOJI0JanMch B BepxHed
nosiopuHe obnaka M cocraBasau Z = (2--3)10% mm®/m3, B mepuon mno-
sBJIEHUST CMepua Tpouecc 06/aKOo06pa30BaHUS M BHIIAJEHHS OCAIKOB
B BHJE CHJIbHOTO JOXKJA M rpaja XapakTepH3oBaJcs BecbMa G0Jb-
IIHMH 3HAYeHHAMH CKOPOCTH YBeJMUeHHs IJoIajgH pagHosxa B pa-
guyce 100 kM. IDTa CKOpOCTh HM3MEHs/IaCh B mpelesax or 248 no
995 KM2/4.

3.4. ppexTusrOCTs PAOUOLOKAYUOHHO20 NOAYHEHUS.
uropmayuy 0 epo3osvix obraxax

B Hacrosiuee BpeMs uHpopMmanuw 06 o06gakax M CBSI3AHHBIX
C HHMH ONAcCHBIX SBJIEHHUSIX TOTrOAH IIPHU HAOMIOACHHH C TOBEPXHOCTH
3eMJIH MOJY4aloT, -KaK H3BECTHO, ¢ MOMOLILIO BHM3yaJbHBEIX, PalHO/0-
KallMOHHBIX M ONTHKO-JOKAaLMOHHHIX MeToZoB. Bompoc 06 3¢ ¢dexrus-
HOCTH YKa3aHHBIX METOJOB B HacTosfilllee BpeMs pemaercs OOLIUHO ITy-
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'TEM HCIOJb30BAHHS KOMIIEKCHOTO KDHUTEpDHs, XapaKTepH3YIOIIero
BEPOSATHOCTh NOJyuYeHHsl Tpebyemoro o6beMa, TOYHOCTH H OIEpaTHB-
Hoctd AaHHbix [131, 143]. Viedopmanuio 06 06/aYHOCTH MOXKHO MOJ-
pasmesuTh Ha JBa BHAA: IITOPMOBYIO H cpouHyl. Kaxawii Buj uH-
dopmamuy obnazaer CBOMMH XapaKTepHCTHKAMH.

BeposiITHOCTL COBMECTHOrO MNOJYYEHHS /M HE3aBHCHMBIX Xapakre-
PHCTHK i-r0 BHJa HHGOPMAaUHM, KaK H3BECTHO, MOKHO OINpENEJHThb
C TIOMOIBIO POPMYJIEI

E=m
P = 15F_I P &) , (3.3)

rae P (E;)— BepOsITHOCTb NMOJYYEHHS § XapaKTepHMCTHKH i-ro BHJAA HH-
¢opMmanuu.

Jns mamero cayuasg i=2 u m=3. CuegpoBaresbHo, ¢op-
MyJa 3.3 nepenuueTcs:

Pux =P (km) P (Tr.u) P (Om)’ (3'4)
P. =P (k) P (Tc) P (00), (35

rie Py ¥ P;— BepOATHOCTH COBMECTHOTO MOJYUEHHS XapaKTepUCTHK
HITOPMOBOH M cpouHoi HHpopManuy; P(kw) U P(ke), P(Tw) u P(Te),
P (Om) u P(O;)— BepoATHOCTH NOJy4YeHHs TpebOyeMblx obObeMa, TOU-
HOCTH, ONEPATUBHOCTH IUTOPMOBOH W CPOUYHOH MH(OPMALHU COOTBETCT-
BEHHO,

Kpurepuu Py u P, XapakTepH3yIOT METEOpOJOrHYecKywo adodex-
TUBHOCTh HAOJIONEHHH 3a 06JaKaMH H IMOKAa3bIBAIOT, KAaKOH IIPOIEHT
MOJIyY€HHOH HHQOPMANUK YAOBJETBOPSET 3apAHEE MOCTABJIEHHBIM Tpe-
60BaHHAM.

PaccMOTpHM KpaTKO METOAMKY pacueTa YacTHBIX KpuTepueB 3¢-
(dexTuBHOCTH. BeposiTHOCTh mosyueHusi TpeGyemoro o6neMa HHGOP-
manun P (k)¢ 06 i-#i 00MayHOCTH H METEOSBJICHHSX 3aBHCHT OJHO-
BPEMEHHO OT BepPOATHOCTH OOHApPYXEHHST W pPAaCcHO3HABaHHA, T. €.

P (k)l =P (k)fi;m{ P (k)éacn-

BeposTHOCTh 0OHApy:KeHHSI 0OJIAKOB U SIBJEHHH 3aBHUCHT IIpexne
BCEro OT NPHMEHSeMOr0o MeToAa.

Kak mokaszano B paborax [130, 142], ans oueHKH paaHOJIOKaLH-
OHHOTO MEeTOJa I1eJecO00PasHO HCIOJNBb30BATh JKCIIEPUMEHTaJbHble pe-
3YJIbTATHL.

BepositHocTh 06HapyXeHHsI 06JaKOB, JIMBHEH, I'PO3 H r'paja CeTblo
HA3eMHBIX MeTEeOCTaHIHUI MOXKHO OIpeldeJHUTh PacyeTHBIM IyTeM, NPH-
Mmeuss 3akon Ilyaccoma [143]). M3apectHo, uto pacmpenesnenue [lyac-
COHa BO3HHKAeT TaM, Tfe KakKHe-TO TOUKH (HJH 3JeMeHTHl) 3aHHMaIoT
cayuyafiHOe NOJIOMKEHHe He3aBHCHMO ADPYT OT APyra, W oIpefelsieT KO-
JIMYeCTBO TOYEK, MONABLIMX B KaKylo-To obJjactb. B Hamem cayuae 3a
CAyyafHyl0 BEJMYHHY MOXKHO IPHHATb UYHCJAO CTAHIHH, OOHADPYXKHUB-
LIMX MeTeosBJeHHe (CTaHIHU pasMelleHbl cjaydalHbiM ofpa3oMm), a 3a

06sacTh, B KOTOPYIO MONAHalOT MeTEOCTAHIHH (TOUYKH),— IJIOUIakb, -

nepeKpbiBaEMYIO o6JlakaMH K SBJCHHSIMH 3a BpeMsa [ABHXKCHUA HaXl
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CeThI0 METEOCTaHUUH. AHaju3 NPHMEHHMOCTH 3akoHa Ilyaccona nns
Hallell 3a/lauyd MMOKa3LBAET, UTO €r0 MOXKHO HCIOJBb30BaTh B CJAyYasx
HAJUYHS BHYTPHMACCOBBIX OGJIAKOB H OCAIKOB, IIOCKOJIBKY PAaccros-
HHE MeXJy MeTEOCTAHIMSIMH, KaK NpaBuiao, GoJblie pa3MepoB BHYT-
puMmaccosrix oyarop Cb. Toraa BepositHOcTh oOHapyxeHus Cb xoTs
OB OJHOI MeTeoCTAHHHeH# M3 CeTH MOXKHO INpeACTaBHTb ChAexylolleH
dhopmyaoH:

P(k)ion=1—e""%
rue
(1=SD7\,; SD=d'0t; A= 1,3/laq,; lsd)= I— 27’0.

P =onp
[ a) dg =20%M

{ | ] i

L |
15 30 45 60 75 0 15 30 45 X 60t mun

0 |

Puc. 3.5. BepOSITHOCTh OGHAPY2KEHHS T'DO3OBHX (@) M JHBHEBHX (6) OUaroB CETHIO
Ha3eMHbIX MeTeocTaHuui npu R, pasunx 100—200 km.

3aecy g — napamerp Ilyaccona, Sp— miomans obanactu D, A — cpel-
Hss IJIOWIaAb HaseMHo# cetH, d— auamerp Cb, ©v-—ckopocTh ero
OBUKEHHU:A, f— BpeMsl, ro— pajuyc obnapyxenus Cb u omacHoro fB-
JIeHHd, CBfI3AHHOTO C HHM, [-—CpeJHee pAacCTOSHHE MEXIYy Mereo-
CTAHUHMSIMHU CETH, ‘

IIpoBeneM pacuersl AJs CAeAyIOIUX BAPHAHTOB:

1) BXoxZeHHMe ouara ONACHHIX SIBJEHUH B HA3eMHYIO CEThb METeO-
CTaHUMH H3BHE CO cKopocThio v = 20 KM/u man v ==40 KM/u mpu pas-
HBIX IuaMerpax o4aros, HO upd D; ()= const; ‘

2) BO3HHMKHOBEHHE OYAaroB PasHOrO JHaMeTpa BHYTPH CETH METEO-
CTaHLHU{ ¢ TOCAeAYIOIIHM CMeIleHHeM C YKA32HHBIMH CKOPOCTSIMH.
Cunranoch, 4TO IPH CBOEM. CMelleHHH JHAaMETPHl OUaroB yBeJIHYHUBA-
JINCh ¢ TeYeHHeM BpeMeHH [0 JHHEeHHOMY 3aKOHY;

3) BXOXKIEHHE B CETb METEOCTAHLHH 0YaroB pPasHOro JHAMETPa,
M3MEHIOUErocs cO BpeMeHeM M0 NapafoudyecKOMy 3aKOHY,

4) BO3HHKHOBEHHE OYaroB PAa3HOrO AHaMeTpa BHYTPH CETH C IIO-
CTeNyIOIHUM CMeIlleHHeM ¢O CKOpocTsiMH v =20 KM/u wig v =
=40 gm/u. Bo BpeMms ABHKEHHS IUAMETPHl OYATOB H3MEHSJIHCH II0
napaboHYeCKOMY 3aKOHY.

Ha puc. 3.5 npuBeneHbl BepOATHOCTH OOHApPyXeHHS IPO30BHIX (a)
i JNHBHEeBHX (6) ouaroB (mofZesb 2). Ilpm sroM, coraacHo paGore
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[112], nng guBHeH ro=—2 XM, a mast rpo3 ro=20 KM B JHEBHOE
Bpemsa. W3 pucynxka BuAHO, uT0 HaseMHass ceTb B YKa3aHHOM pa-
quyce obnazaeT 3HAYUTENbHO, MEHBIIEH BEPOSTHOCTHIO OOHAPYIKEHHS
OTJEJIbHBIX JIMBHEBBIX OYAaroB IO CPABHEHHIO C BEPOATHOCTBIO 0OHA-
PY3KeHHS I'PO30BHIX O0UaroB.

Uro xe Kacaercs BeDOSITHOCTH OOHApy:KeHHS INoJiell HeXOMXKAeBOH
CIOHCTOOGPAsHOf M Ky4eBOOGDasHON OGIAYHOCTH CETbIO METeOCTaH-
UMH, TO 475 pasMepoB, coorBercTByROIINX 10- 6aJIJIbHOH obsauHocTH,
3Ta BEPOSITHOCTH GJHM3KA K eIWHHILE.

BepositHOCTh OOHapyKeHUsi ¢ 3eMJau cjoeg obaauHocTd 8§ 6aJjioB,
yCTaHOBJIEHHAs] NPH OJHOBPEMEHHBIX Ha3eMHBIX M CaMOJIEeTHbIX Hab-
JIOJEeHUsIX, B cpeauem pasHa 0,65.

BepoATHOCTL ONO3HABAHHS PAa3/JHYHBIX BUJOB OOJAYHOCTH IIPH HC-
MONB30BAHHH BH3YaJbHOTO MeToAa HalMIONeHHH C 3eMJM, OlpeaeseH-
Has TaKXe OPH CPaBHEHHH C OJHOBPEMEHHBIMH CaMOJIETHHIMH ‘HaOMIO-
OEHHIMH, cocTaBiger B cpennem 0,91. ,

XapakTepUCTHKH BEPOSITHOCTH PaJHOJOKAIMOHOrO OOGHapyIKeHHs
pasjaHYHBIX 00J1aKOB H CBSI3aHHEIX C HHMM SIBJEHHH JOCTATOYHO XO-
powo usyueHs ans PJIC tuma MPJI-1 uw MPJI-2 [122, 130, 142]. Otu
XapPaKTePUCTHKH PA3JHYHBI /151 Pa3JIMUHEIX THIOB 0GJAKOB H 3aBHCHT,
KpOMe TOrO, OT PacCTOAHHS.

BeposTHOoCTh OmO3HaBaHHS OOJAKOB IO De3yJbTaTaM pAJIHOJIOKA-
IIMOHHBIX HaO6JI0feHH#, coryiacHo NaHHeM paborn [131], cocramnsier
B cpentemM 0,9.

BepositHocTh o6ecneuyeHuss Tpe6yeMoif TOUHOCTH ONpeleseHHs j-X
mapamerpoB o6JaYHOCTH M sIBJEHHH, chaelys pabore [112], moxHO
OTIpefleJIUTh C IIOMOIIbIO H3BecTHOH (opmyswl Jlammaca, xapakrtepH-
3ylolled BEPOSITHOCTL IONMAJaHHsl CAydafHOH OWIMOKH x; HA Y4acCTOK
(a, b).

B ciyuae HOpMAJBHOrO 3aKOHA paclpelieseHHa OmWuB0K

P(T) =P@>wn> b)=%[®(%)——®(—%§%)], (3.6)

- THAe
A

D (x) =2/+/x | e at
0

— HHTeTpasJ BepOSITHOCTH; mM; — MaTeMaTHiecKoe OXHAaHHe OmIUOKH
®j; O;— CpeJlHee KBaJpaTHUeCKOe 3HaueHHe ¥j; & H b — IpenenpHO
LONyCTHMEIE OWIMOKYM NpPH KakKoM-JH60 MeTole H3MepeHHH.

Omnpenenum P (T) NpUMEHUTEJNBHO K H3MEPEHHAM BHICOTHl BEpX-
Hell rpaHuIbl OGJAaKOB CPENHEro W BEPXHEro sPyCOB, a TaKXKe KOH-
BEKTHBHEIX 00J1aK0oB. Byznem cuntarth, 4TO MakcHuMaJjbHas oOWIMOKa He
IOJKHA IpeBHInaTh 41 KM,

JomycTuM, uTo TPH BH3YAJLHBIX HaOMIOJEHHSX CpelHss KBajapa-
THueckasl omubka cocraBaser oag = 0,7 ¥M: Ha ocHOBaHHMH (QopmyJin
(3.6) masimem P (T)Hv B uHTepBajte oT b =1 KM 10 a = —1 KM mpH
oag = 0,7 kM u npu map==0. Torna P (T)Hs = 84. [las panuosoka-

53



HUOHHBIX HabmofeHUN npuMeHHTeNbHO K Cb-3Hayenue oay =0,5 KM
[112]. Torga P (T)H» = 0,95.

Bpems o6HOBieHHS MHQODMAIHH MOXKHO TAaKiKe€ CUHTATb CJydai-
Hoit BeauuuHo#l. ITosTomy, Kak u B pabore [112], onenka BeposiTHO-
CTH NOJyuYeHHsA HHGODMaLUMH C 3aJaHHOH ONEPATHBHOCTHIO MOXKeT
ObiTh BHIIOJIHEHA TaKke Ha OCHOBe 3akoHa IlyaccoHa

n—1 n—1

a; —a,

rie n— MHHEMaJbHO HeoO6XOoA¥MOe YHCJIO OGHOBJIEHHH [:T0 BHIA HH-
¢dopManuu; a;— cpefHee YHCJIO OGHOBJEHHH (-0 BHAA HH(I)opmaunn
3a 1 4, ofecneunBaeMoe JAHHOH CHCTEMOH HaGMIOZeHHN.

Hsyqefme CTATHCTHYECKUX NaHHBIX O BPEMEHH MPOXOXKAEHHUS IITOD-
MOBOH HH(OPMaUHH A0 NOTpeOHTENs MOKA3aJo0, YTO 3TO BPeMs B cpel-
HeMm cocrasJiaser 20 muH. Torga BepoOsITHOCTH TOrO, uTO OOHOBJIEHHE
IITOPMOBOfI HHOOPMAIUE MOMKET NPOUCXOAHTh 4 pa3a B 1 4, coryiacHo
dopmyse (3.7), mpu a;=3 u n=4 6yzer P (Oun)=04.

‘HasemHas cucrema HabaojeHu#i 3a 06JauHOCTBIO OGecrneunBaeT
eKe4acHyIo Iepenayy JaHHBIX, . IO3TOMY BEPOSTHOCTb OOHOBJIEHHUS
cpouno#t undopmanun 1 pas B | u pasHa enuuuue, T. e. P (Oc)=1.

H3yyenne cTaTHCTHUECKHUX HZAHHBIX O BPEMEHH IPOXOXKAEHHS IITOP-
moBo#i uHdopmanuu or MPJI no morpe6utens mokasblBaeT, UTO B 3a-
BHCHMOCTH OT NIDHMEHSIeMbIX KaHAaJioB CBA3H H o0bemMa HH(pOpManuy
9TO BpeMs HaXOAUTCA B Ipelenax 5—20 MMH mpu cpeiHeM- ero 3Ha-

" ueHHH, paBHoM 10 MuH. DTO O3Hauaer, YTO B CpefHeM 8a | 4 Takas

uHpopMmamus obHoBAsercss 5 pa3. Torja BepoOSITHOCTB TOrO, 4TO Ta-
KOoe OGHOBJIEHHe TIPOHCXOAHUT 4 pasa B | 4 u Gosee, nosyuum 1o ¢op-
MyJie (3.7), npuHAB ai=D U n=4, 1. e P(Om)_074 Has cpo'{-
HOM pajguojokanucHHol uHdpopmanun P (Oc)=1.

B T1aba. 3.6 npupeneHBl pe3ysabTAThl OLEHOK OCHOBHBIX XaPaKTepH-
CTHK HHGOpPMAaNWM MO ABYM €€ BHAAM JJIsi PaTHONOKAIMOHHBIX H BH-
3yaJbBHBIX HaOJIONeHHH, IIOJyYeHHble HA OCHOBE pAacueToB MO ypaB-
HenuaM (3.4) u (3.5).

AHanu3 3THX LAHHBIX MOKA3bIBAET, UTO NpPH R =300 km IITOPMO-
Bas paAHOJOKAIHOHHAS HHQ)opMa,uHﬂ Xapakrepuayercst 2 (deKTHB-
Hocteio 0,58, HasemHas ceTb MereocTaHIUi 0KoJMO JIeHUHrpajga HMeeT
3HAYMTENbHO MeHbIyio 3ddexrTuBHOCT, YeM MPJI paxe mpu Goub-
UIMX CKOPOCTSX ABHKEHHS OUAaroB ONMACHBIX fBJEHHH. DTO OTHOCHTCH
Kak K ouaraM, o6pasoBaBIIVMCs BHYTPH CeTH, TaK H K odYaram, BXO-
JISIIUM B CeThb W3BHE, IOCKOJBKY mpu Af==10 MuH gjas. juBHe# P =
= 0,02--0,07, a s rpos P =.0,45,

B pamuyce 300 kM NpH MOJyuYEeHHH CPOYHOK HHpopmanuu o6 006-
JOXKHBIX OcaZkax ¢ moMmoiusio ofuofi MPJI sHauenue P=0,31, a nasa
oGusiakoB 6e3 ocaikoB P=0,19. B 10 e BpeMs AJs CeTH METeOCTaH-
unit P=~0,59.

ﬂanbﬂenmne HCC/IeOBAHKST JOCTOBEPHOCTH AAHHBIX O IPO3ax pa-
NUOJOKAIIMOHHEIM W BH3YaJbHBIM METOLOM INPOBOAHWJHCL B pabore
[70] myrem comocraBaenuss panHeix MPJI m MereocTaHuHui, riaBHBIM
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Ta6auya 3.6

PesyJbTaThi OUEHKH OCHOBHBIX XAPAKTEDHCTHK MHGOPMALMH 10 PALHONOKAUMOHHBIM
H BH3YA4JbHBIM HaGJIOAEHUSAM

Buayanpubie HaGJI0MEHHA PapunonokaunoHHele HaGJOE-
HUS
OCHOBHEIE XAPAKTEPHCTHKH
HROpMaIKH

WTOPMOBLIE CpOuHbIE IITOPMOBBIE cpounsie

O6nem undopmanuu 06 | P(km)=0,12

OlacHHIX SIBJIEHHSX, CBA- | Aas Bapuanta 3;| -
saHHHX ¢ Cb P(km)=022 P (ky) =
JJIsl BapHaHTa 4 =0,58
O6aaxa Ns P (k)= C | P k)=
- =0,59 =0,3l1

TounocTs Onpene/eHus P(Tw)=0,85 P (T)= [P (Tw)=1|P (T;)=1
BepXHeH FpaHHIH = DA

OneparusHocTh noayue- | P(Om)=0,4 P(O)=1|P (Ouw)=| P (Oc)=1
HuUf - ;0,74
Obuas Px=0,041 nas

BapHaHTa 3;

Py=0,0748 pasa| Po=0,25 | Py =0,43 [ P.=0,31
BapHaHTa 4

o6pa3oM C leJdbl0 KJAHNMAaTHuecKHX 0600menuii. PagHoJsokanHOHHAN
HHQOpMAalUs .CPaBHHBAJACh C PE3yJbTATAMH HaONIONEHHH MATH Me-
reocraHuuii (MC), pacmosoxeHHBX Ha OrpaHHYeHHOH MJIONIAMH, Pad-
mepoM 30X30 kM (Ssp). _

B pesyJsbraTe cpaBHEHHS 0Ka3ajoCh, YTO Hayajo rpPo3bl IO JaH-
HelM MPJI mpakTudeckn Bcerja COBHAJaeT C HA4ajoM TpPO3bl, 3aduK-
CHpPOBaHHOH XOTs Obl Ha oxHof M3 matu MC. BpeMss oKOHYaHHS IPO3HI
N0 DajMOJOKAIMOHHBIM [JaHHBIM HHOIZA4 He COBNAJaeT C BPEMeHeM
OKOHuaHHS rpo3 Ha MC. Mwmenuce cjiyua, Korfa oxsa us msitu MC
oTMeuaJsa GoJjiee MO3HEE BpeMsl OKOHUAHHS IpPo3.

IIpoBomuanch TakXe comocrasjeHus mauaeix MPJI B panuyce
180 g¥M ¢ maHgbiMH ofHOH MM ABYX MC, pacmnosioXKeHHBIX BHYTPH Ssg,
HO Ha pasHBIx paccrosiuusx ot MPJI. [lo pesynabratam Ha6.110xeHUI
pacCUHTHIBAJack BePOATHOCTb (UKCAIUH TIPO3 OJHHUM H3 METOAOB
B IPEANONIOKEHHH NOCTOBEDPHOCTH AAHHBIX, IOJYYEHHBIX ADYTHM METO-
goM. Ecan npeanosoxurbh A0CTOBEPHLHIMH AaHHble MPJI, MOXHO mogy-
4HTb, YTO BEPOSTHOCTHL (MKcauuu 1#s ¢ rpo3oii Ha MC pasHa 0,8,
a cpoka c rposoii 0,54, [losaras mocToBepHEIMH pe3yJbTaThl Hab-
nogenuit MC, MOXHO NOKa3aTh, YTO BEpPOSITHOCTh (UKCAIHH [JHS
- ¢ rposo#t gnss MPJI pasaa 0,93, a cpoka c rposoii 0,86. B 9 % cay-
yaep He MOJATBEPKJaJoch OKOHUaHue rpo3, a B D Y caywuaes He
MOATBEPIKIANUChL  IPO3LI, pAacHoJoXKeHHble Ha OGOJbLIMX DPaccros-
HHax or MPJI. _ ) :

Bricokas sddeKTUBHOCTE MojiyueHusi HHGOpPMAUUM O rposax ¢ Io-
mouiplo MPJI mosBosisier ee HCMOJb30BaTh HE TOJBLKO IIPH ONEPATHB-
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HOM METeOPOJIOTMYeCKOM OO0eCNeUeHHH pasuuHbIX OTpacjed HapoZ-
HOrO XO3sHCTBa, HO M JAJIS KJAMMaTHUECKHX HCCAeNoBaHWH rpos [70].

Brime paccMmaTtpuBasach 3()(heKTHBHOCTS HEABTOMATU3HPOBAHHOTO
cnoco6a MOJNYUYEHHs] PaAHONOKALYOHHOA METeOpOJNOrHUeCKOn HHGPOP-
Manuu. B- macrosiee Bpemsi paspaGoraHa ammaparypa aBTOMAaTHYE-
ckoii obpaborku MmereogaHHHX (AAOM), KoTopasi mosBossier 3aMeTHO
NOBBICHTL  3(M@PEKTHBHOCTb IOJYUEHHS  PALMOJOKAIMOHHOH  Me-
TEOPOJIOTHUECKOH uHbopmanuy [55]). DTa ammaparypa HaeT BO3MOXK-
HOCTb NPOBOJUTL Habmronenuss Ha MPJI 4 pasza B 1 u, ompenenars
pasJuuHble XapAaKTCPHCTHKH pajuodXa IPaKTHUECKHd OJHOBPEMEHHO,
YTO UCKIOUAET ACHHXPOHHOE TOJyueH#e NAHHBIX O BLICOTE W MHTEH-
CHBHOCTH pajH03Xa, a TakKikKe HCKJIIOUaeT BJIHSHHE CYGHEeKTHBHOCTH
omeparopa. Pe3yJbTaThl KOJHUECTBEHHBIX OIEHOK IOTEPh HHpOpMA-
MK 3a cuerT TPOBeNeHHs HAGJIONEHHil 3a JIMBHAMH H TPO3aMH Ha
MPJI 1 pas B 1 9 HOKa3bIBaWT, YTO OHH COCTABJSAIOT oKoJo 7,8 %,
a 3a CyeT ACHHXPOHHOCTH HaOJMIOLeHHH mpuMepHo 6,4 % [55].

Tabauya 3.7

BeposiTHocTh OOHAPYKEHHS M. PACHO3HABAHUA JHBHel M rpo3 mno janunim MPJI
u MPJI ¢ AAOM B panuyce 150 km

Po6n ' Ppacn
Croco6 nosyueHHs
HHpOpMaAUHH
JHBEHb rposa JIXBEHb rposa
MPJI ¢ AACM 0,96 0,99 0,70 0,79
MPJI - .0,87 0,90 0,67 0,75

D10 NOATBEPXKAAeTCcS TaKxKe CpaBHEHHEM JaHHBIX aBTOMATH3HPO-
BAHHOTO H HEaBTOMATH3HPOBAHHOI'O CIOCOOOB TOJIyYeHHs PajuojIOKa-
LHOHHOH WHQOPMAIHH, NOJNYUEHHBIX B CeBepo-3amanHoMm pafione ETC
[65] u B Jlemunrpagckoit obsactu (BoefikoBo). Pesynbrarel cpabHe-
HHA NpejcTaB/eHbl B TabJa. 3.7. '

Ananus gaHHEBIX 5TOH TaGJHIBl IOKa3biBAeT PeaJtbHbIE - IpeHMyIle-
CTBa aBTOMATHU3HUPOBAHHOTO clocofa NOJyUeHHs [JaHHBIX JaxKe NpH
HCIIOJIb30BAHHH ONHHX U TeX »Ke KPHUTepHeB paclo3HABaHHs JHBHeH
B TPO3, KOTOpble cefiuac HCIOJb3YyIoTcs Ha o0blyHbix MPJI. Mexny
TeM IPH aBTOMATH3HPOBAHHOM CIIOCOGE MOMKHO C YCIEXOM HCHOJb30-
BaTh BCE IIEeCTb NPH3HAKOB pacnosHaBaHHﬁ JUBHeH u rpo3 [56] u TeM
CaMbIM NOBBICHTD Ppaem:

3.5. PaduoioKkayuonnas oTpaxaemocro
U ceomeTputecKue pasmepol AUSHEl u 2po3

B macrosimiee BpeMs HMeeTcCsl HEJBIH psijx paboT, B KOTOPHIX CPaB-
HUBAIOTCs ‘MeXIy co00il XapaKTePHCTHKH paJMOJOKAalHOHHOH OTpa-
3KAaeMOCTH JIMBHEBBIX M I'po30BHIX 00gakoB [09, 111, 129, 142]. B pe-
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3yJIbTaT€ CTATHCTHYECKOH 00paboTKH 6OJBLIOro YHC/Aa AAHHBIX IOJY-
YEHbl ‘KPHTEPHH, II03BOJIAIOLIHE NPOBOAUTb PACIO3HABAHHS TI'PO30BBIX
06/1aKOB ¢ TOH MJIH HHOH crTelleHbio BepostHOcTH [111, 129]. Ommako
[VIaBHBIM HEJOCTAaTKOM BCeX YKa3aHHBIX pafoT sABASETCs TO, UTO
INaHHble HHCTPYMEHTAJbHBIX DaJHOJOKAIHOHHBIX H3MEPEHHH oTpaKae-
MOCTH Z, IpoBefeHHBX B pazuyce 100-—150 xkm or PJIC, comocrasias-
JIACh C Pe3yJbTaTaMH BH3ya/JbHBIX HaOJMIOXEHHH 3a TPO3aMH, IOJyYae-
MBIMH Ha METEOCTAHIMAX H IOCTaX. YUHTHBAs CIHeHH(HKY paLHOJIC-
KamHOHHOIO MeTOJa H HeLOCTaTKH BH3yaJbHHX HaOJIONeHHH 3a
rposaMH, a TaKxe TPYAHOCTH oOecIleueHHs YeTKOH BPeMeHHOH -CHHXPO-
HU3alHMM YKAa3aHHBIX HAOJIOJEHHUH, BIOJNHE BO3MOXKHBI OLUINOKH, BO3HH-
Kalolllde NPH pacrpefejeHUH H3MePeHHHIX 3HAUeHHH OTPaxkaeMOCTH
B TPYINB <«JHBEHb» HJIHM «TP03a» BO BpeMs 06palOTKH 3SKCIEPHMEH-
TAJbHOrO Marepuaja. IJTH OIWIHOKH YacTO MOTYT BO3HHKATh TOr/a,
KOrfla B pajMyce METEOCTaHHHH HAXOAHTCS HECKOJbKO KY4eBO-I0¥K-
neBHX 00/1aKOB, OJHH U3 KOTOPHIX SBJISAIOTCS I'DO3OBBIMH, a APYrHe —
HE I'DO30OBBEIMH. :

HaxkoHen, nmoyt# BO BceX Gojiee paHHHX paboTax CTATHCTHUECKHUE
XapaKTEPHCTHKH OTPaXKaeMOCTH M TIeOMETPHUYECKHX Pa3MepoB JuBHeH
H Tpo3 OLIM MmOJYYeHH C MOMOIIBIO pajxuosiokatopos tuna MPJI-1
H JApyrux, paboTamwliyX B CAHTHMETPOBOM J[AMAaNa30He JJIMH BOJH.
A >TH BOJNHBI, KaK H3BECTHO, UCIBITHBAIOT CYLIECTBEHHOE OCJabJieHHe
OpH pacHpOCTPaHEHHH B YKa3aHHBIX aTMoc(epHBIX o0pasoBaHusx. [lo-
STOMY HOJYYeHHbIE paHee CTATHCTHUECKHE XapPaKTEPHCTHKH OTpaxKae-
MOCTH H reOMeTPHYecKHX Pa3MepOB JIHBHell U Ipo3, a TaK¥Ke CTATHCTHU-
yeckue INPH3HAKH paclo3HaBAaHMSA T'Po30BHX 00sakoB . [129] neobxo-
AUMO OBLIO YTOUHHTB. DTO YTOUHEHHe OBLJIO MpOBeAeHO B pabore
[148] ¢ ucnosb3oBaHWEM HOBBIX SKCIEPHMEHTAJNbHHIX AAHHBIX, TOMAY-
yeHHHX B 1971—1973 rr. B patfione JleHuHrpaicko#t ob6sactu. 371ech
OblIM OPraHH30BaHbl CllelHaJdbHbEle paJHOTeXHHYeCKHe HaOMIONAeHus 3a
rpo3oBeiMH ouaramu ¢ momompio PJIC tuma IT-12, [1-35 u ap. Onun
H3 HHX CJYXHJIH [/ OOHapyKeHHs dacTHl 00J1aKoB H OCaJKOB, IPY-
THe MO3BOJAAN 00HAPYKHTh HOHH3HPOBAHHEIE KaHAJbl MOJHUE H ompe-
IensTh X KoopauHaTel [51].

Bcero 6wuio monyueHo W obGpaborano 2b9 dorocauMkos ¢ MKO
u WJB c pasiuuHbM BBOAHMBHIM ocnabaenuem (n B AB) momgoctu
TPHHATOTO cirHana. [lo 3HAYeHHAM A M JAJBHOCTH OO METe00uaros
C MOMOUIBIC OCHOBHOIO YDaBHEHHs PalHOJNOKalMH 00/J1aKOB ¥ OCaJKOB
ONpPEeAe/ifioch HCKOMOE 3HauYeHHe pPaJHOJOKAIlHOHHOH OTpaKaeMOCTH
Z =Y NDS O6umee uncio H3MepeHUl Z B KyueBO-HOXKIEBHIX 00/aKax

1
coctaBasisiio 1973, u3 koropeix 1513 cooTBercTBOBaNO rpO30BHIM. 06-
gakaM. B rposax Z = 7361 mm®/M3, uto moutu B 4 pasa Goxabile, ueM
B JIMBHAX, rae Z = 1930 mm8/m5.

HecmoTpss Ha TO uTO B JHBHSIX HauboJiee 4acTo MOBTOPSIOILHECS
3Havenus Z Gosblle, UeEM B Ip03ax, OJHAKO B HUX HUKOIJA HE OTMe-
gasiuce Z > 5-10* mm8/m3. Mexnay TeM B rpo3ax 3HaueHHs Z JOCTH-
rator 10°—108 Mmm8/M3 u Goaee.
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Tabauya 3.8

Norropsiemocts (%) u cpeaume 3HaueHus PAAUOJOKALMOHHON OTPaKaeMOCTH Z
0O BLICOTAM AJSA IPO3 M JUBHEH .

Z mMM8/M3
H xu [ cryaaca | Z /e
100—101 101102 102—1038 103—10% 10%—~108 105108
I'posnt (mo mamnem ITPB-10)
0,5 8 31 26 25 8,5 1 180 9500
1 8,5 30 27 25,5 8 - l 180 9700
2 7,8 30 26 27,5 7,8 1 192 10 000
3 8,7 32 26 27,5 11 1,3 .1 18 |- 12600
4 9 36 25,5 22 7,8 0,2 157 6 900
5 9 39 25 19 7,5 0,1 146 5800
6 10 39 26,5 18,5 6 136 4900
7 13 47,5 28,5 8,2 2,8 109 2 560
8 14 56,5 23 6,5 78 621
9 21 56 17,5 5,5 57 490
10 29,5 49 17,5 4 51 400
11 32 49 16 47 50
12 37 49 44 19
Jlusun (mo manamum I1-35 u [MPB-10)
Z mm® /M3
H xm ) - c‘;;ﬁggg Z vt/
10-1—100 | 100—10t | 101—102 | 102—10% | 10s—10+ | 10¢—10%
0,5 5,5 22,2 27,8 38,9 5,6 28 518
1 5,3 16,1 19,8 28,2 24,8 5,3 42 5078
2 3,4 14,6 | 25,4 29,8 22,2 4,9 58 5536
3 5,7 | 29,3 | 19,3 | 30,0 | 14,3 1,4 38 1121
4 9,5 32,4 25,7 20,0 7,6 1,9 40 650
5 10,8 42,8 22,5 16,0 4,6 1,5 51 244
6 13,9 46,5 17,8 17,8 2,3 | 62 25
7 12,5 56,3 6,3 25,0 63 75
8 27,3 45,5 18,2 9,1 . 41 27,4
9 66,6 33,4 37 22,9

B npouecce 06paGoTKH OHIIM TaKKe MOJYYEHB NOBTOPAEMOCTH
U CPefHHE 3HAUEHHs OTPaxKaeMoCTH 1o BelicoraMm (tabi. 3.8). M3 stux
tabany BUAHO, UYTO 3HaYeHHe Z cHauaJa pacrer ¢ BHICOTOHM, a 3aTeM
C HEKOTOpOoro ypoBHs yOwmiBaer. [yisi JIMBHefl cpefHee M3 MaKCHMAaJb-
HBIX 3HAYCHHH Zyaxe = D036 mM%/M3 u HabuiojaeTrcss OHO Ha BhIicoTe
2 KM, a AJisi TPO3 Zyaxc = 12 600 MMS/M3 B COOTBETCTBYET BBHICOTE 3 KM.
Bbuue YKa3aHHBIX YPOBHEH OTPa)aeMOCTh YMEHbIIAeTcss C BHICOTOH
TpHGJIHKEHHO 110 JIOrapH(MHYIECKOMY 3aKOHY

: ZH=ZmaKc' O_kH
rie k— Kosh(HIueHT, KOTOPHIH, 00 HAIUMM JaHHBIM, JJI JHBHeH pa-
Ben 0,41, a mist rpos 0,22, 3amerum, uro B paHHe#i pabore[124],
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B KOTOPOH HCHO/b30BAJIUCh PE3yJbTaThl HaOJMIOJEHHH CETH METeOCTaH-
IHH, 3HAYeHHs] ero JAJs JIMBHE# H Trpo3 paBHBl coorBercrBeHHO 0,9
1 0,3. :

CpeniHUe 3HAYEHMS BEPTHKAJbHBIX TPAJHEHTOB OTPAXKAEMOCTH JJIf

rpo3 dZ{dH =980 Mm%/ (mM3-km), a mnas ausmef 1300 mwmé/(m3-kMm).
Ocob6enHocteio dZ/dR siBnsiercs TO, YTO B NPOTHBOIOJIOKHOCTH Bep-
THKAJbHHIM TpaJHeHTaM OHH B rposax GoJsiblle, yeM B JUBHAX. [eh-

CTBHTEJBHO, AJS Tpo3 EZ/dR:GQOO MMG/ (M%-KM), a mas JHBHeH
1120 mm8/ (M3-kM).

P %
40r ] L 2
301
20+
10
Puc. 3.6. [losropsieMocTs ropusontanp- ¢
HEIX H BEPTHKaJbHHX Pa3MepoB Tpo3o- L ! L )

BHIX H JIMBHEBHIX OYAaroB. g 5 10 H nm

BeprukanbHasi IPOTSKEeHHOCTh Hp pajunosxa TPO30OBHIX OYATOB 3a-
MeTHO OoJiblle, vyem . JuBHeBHX Hy (cootBercrBenno Hp~10 xwm,
a Hy~8 xM). Uro XKe Kacaercs ropH3OHTaJbHHIX pa3MepoB (Lr) pa-
JIH03Xa TPO30BBIX OYAroB, TO OHH B CpPeJHEM PaBHBHI NPHUMePHO 32 KM,
a gnag gauBHe# Lp~60 xm (puc. 3.6). Ha mosyueHHBIX pesyabratax
MOIJIH cKa3atbest ocobenHoctH Cb B JieTHHe NEPHOIB aHOMAJbHBIX
1972—1973 rr., a TakXe BO3MOMKXHOCTH 3aBHIIIEHHS BEICOT pPafHO3Xa
ITPB-10. , ‘ '

YuuTEIBasi 0COOEHHOCTH pPajHOJOKAIHOHHONO MeToia oOHapyxKe-
HUSI H HCCJIEJI0BAHMS T'PO3, HHTEPECHHIM SIBJSETCS BHISICHEHHE BJIMS-
HHSI PacCTOSIHHS TPo30BHIX oBaakoB or MPJI Ha XapaKTepHCTHKH HX
pannosxa. Mayuenue storo sompoca Objio nmpoeeleHo s palorax [31,
32] no mamHBIM paguosokanuonHbx HabmwogeHuii AMCI' Kues (Ilenrt-
panpHas). Anajuay u o6pabGoTke NHOABEprajHCh CJAeAyIONIHe PaiHo-
JIOKAIHOHHbIE XapaKTePUCTHKH TPO30BHIX H HEIPO30OBHIX 00JaKOB, Lalo-
LIHX JIUBHEBBIE JOMKAM U I'Paji; MaKCHMaJ/bHBEIE BLICOTHl PafHO2Xa, -JIO-
rapupMu oTpaxaeMocTH lgZ; Ha ypoBHe 3= Hy+25 KM, rze
H,— BBICOTA Hy/NEBOil M30TEPMEI, KPUTepUH Y= Hyanc-1g Zs. Iloay-
YeHHBIE pe3yJabTaThl mpeicraBiaeHs B Taba. 3.9 u 3.10 [31, 32].

Ws-ananusa paasbix taba. 3.9; 3.10 MOXHO clenaTh CiaelyIOUIHH
BAXKHbI BBIBOJ: BJHSIHHE PACCTOSIHHSI pacCMaTPHBAaeMBIX 00JAKOB OT
MPJI Ha cpenaue BBICOTH paimnodXa, CpefiHMe 3HaueHusa 1g Z; u y He-
peauko. OO6pamaioT Ha ce6s BHHMAaHHE HECKOJbKO IIOBHIUIEHHBIE
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Taé/mqa 3.9

PacnpeseneHne BepXHUX I'PaHAL paAH09Xa I'PO30BHIX 00JaKOB
¥ 001aKOB C JHBHEBHIMH OCaAJKAMH HPH pasnnqnux DACCTOAHMAX OT MPJ
(uronb—centa6ps 1973 r.)

M - —
paceomme | Weekoe | Fuw | O | g |y gz, | et
SIBJIEHH & . H .
0—30 - | Tpoaa 8,7 1,97 22,7 - 19,9 61
JluseHb 6,22 2,1 32,2 ) 95
30—100 T'posa 8,82 2,28 25,3 19,4 202
JluBenn 5,67 19,2 33,9 144
100—150 | Tposa 9,13 2,16 23,6 22,8 288
JluBenn 5,91 2,14 36,2 162
150—200 T'posa 8,25 2,21 26,8 17,3 337
© | JluBeusn 5,47 2,0 36,7 277
200—300 T'posa 8,26 2,25 27,3 - 18,2 329
Jlusens 6,0 1,96 32,8 223
0—300 | T'posa 8,58 2,23 26,0 19,0 1207
JluBenn 5,8 2,0 35,0 901
Tabauya 3.10 -
3Hauenns Ig Z; B I‘DOBOBHX.OGJlaKaX OPH MX Pa3JHYHBIX paécrosmlmx
oﬂa%;?H"fM 12 Z, Olg Z4 _G_lg;ﬂ 9% Yuenio cayuaes
' ig Z;
0—30 2,3 0,80 34,7 55
30—100 . 2,2 0,88 40,2 ) 190
100—150 2,5 0,97 39,4 263
150—200 2,1 0,82 - 39,4 278
200—300 2,2 0,9 39,9 209
0—300 2,2 0,89 40 : 995

3HAYEeHHS BCeX YKa3aHHBIX XapaKTepHCTHK IPO30BEIX O6JAKOB IJIS -
ynanenuii 100—150 kM nmo.cpaBHEHHMIO ¢ TEMH e XapaKTepHCTHKAMH
oas Apyrux yaanenuf. Ilo-sumumomy, B koabhe 100—150 kM u3-3a
VBeJMYEHHS] ¢ PACCTOSHHEM IIHPHHHE panuonydya MPJI B o6pem 30H-
JHpYIOllero HMIyJabca nonafaior uactuisl Cb, maxopdiiuecst B cioe
TasiHus (OKOJIO HYJeBOH H30TepMBbl) M HMEIOIIHE OTHOCHTEJILHO 00Jb-
nine savenuss DIIP. B cBsisu ¢ atum u lg Z; snecy Godblie,

Yro xe Kacaercs -u3MeHeHus H(R), TO yMeHblieHHe 3HaueHHH H
Ha paccrosguusx fosee 150 kM MOXHO OGBACHHTD HENOCTATOUHO BHICO-
KuM noreHnHasom MPJI, He Bcerfa obecneyHBaroluM o0HApyKeHHE
cnabo0TpaxKAaIIUAX YacTUll 00JaK0B, PAaclONOKEHHLHX B HX BEPXHHX
YyacTSAX, yMeHblleHHeM: Koo QHIIHeHTa 3aM0JHEHHS - paJHOIyYa YaACTH-
aMH 06J1aKOB U OCALKOB, a TakXe BJHsHHeM pajuopedpakuuu. Boaee
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-
3aMeT}J-IO Bpra}KeHO H3MeHeHHe 3HauYeHUH Hyaxe U 1g Z3 rpo3oBHIX 06-
JIaKOB, CBSI3aHHOE ¢ TOJIOBBIM X040M (pHc. 3.7).

Us pud 3.7, NOJTYYEHHOrO O NAHHEIM Habmogennit MPJT B Kuese,
BUJHO, 4TO BEeCHOH H OCeHbIO HAOJIOAAIOTCS 3aMETHO MEHbIIHe 3Ha-
yeHnst | Hyaxe ¥ 1gZ3 M0 CPaBHEHHIO C JIETHHMH MecsAlaMH.

Han6oqune 3HaueHHs Hyaxc, 1€ Zs; a ciefoBaTesIbHO, Y; HaOJIIO-
JAI0TCA B HIOJe, KOTAA OTMeuaercss HauGoJsiee aKTHBHAs IPO30Basi jes-
TeJbHOCTh B AaHHOM paBone. CJjelyeT DacCMOTPETh TAKXKe OTH pas-
MEpHl |IJIst 'TPO3, O0OYCJOBJEHHHX arMochepHHMH ¢poHTamu [31].
B 3aBHCHMOCTH OT a3pOCHHONTHYECKOH OOCTAHOBKH OHH HAXOJSATCS
B mpejenax 50—500 kM. CpemHssi IIHpHHA pajHosxa Lp Iaa Bcex
IPO30BHX (DPOHTOB, NPOXOJSAINHKX B palioHe Kuesa, cocraBismaa 270 k.

%
22

20

18

i ] Huane M
% - /N\-v’/ﬁ\\\ 9
/ I
% \3
1oz
| 39’ 3
Puc. 3.7. Tomosoi xon H u lg Z; nns | | | II}Z

rpo3osblx 06JIaKOB. Vi 4 4 v 7/ { X

MakcumabHble 3HAUYeHHsS Lp XapakTepHBI /i Pajfu03Xa IPO30BBIX
006/1aKOB, . Da3BHBAIOIIHXCH Ha (DPOHTAX OKKJMIOSHH, I/ KOTOprX
B 88 % cnyuaeB L ~300 km.

Cpenuss miomags S IIOKprTI/IH skpana UKO MPJI paauosxom
rposognacHeix o6jakoB B paguyce 110 kM 6amuska x 18 9.

Cpennme cyMMapHBle IUIONIAJA¥W pajHodXxa rpo3 S, CBSIBaHHBIX
¢ (pOHTAaNbHEIMH pasgenamu, GoJbile, ueM BHYTPHUMACCOBEIX TPO3.
Ilpu npoxoxKJAeHHH TEMAHX (GPOHTOB Syaxec 55,4 %, mpu BHyTpHUMAC-
COBLIX | IpOLleCCaX DAa3BUTHSI KOHBEKTHBHOH OOJIAYHOCTH B IIHKJIOHE
CyMMajpHOe [OKDHITHE 3aMETHO MeHbIIE.

C (husukoil o6pa3oBaHHA H 3BOJIOLHEH TI'PO3OBBIX OOGJaKOB CBS-
34HO MeCTONOJIOXKeHHe MOJHHHA B o6beMe »THX o6aakoB. M3 Gosee
paHHHX pabOT H3BECTHO, 4TO I'PO30OBBHIE DA3PsAbl, KAK IPABUJIO, HAG-
JIIOZIAKOTCS B TeX 4acTsX 06JaKOB, IJie BHIIAAAI0T HauGosee HHTEHCHB-
Hole OCaJKH H OTMEYaloTCsi MaKCHMaJIbHble 3HAUYeHHS PaJHOJOKAaI[HOH-
Ho#l orpaxaemoctd Z. OjHako TPyZHO OBLJIO OXHIATh, YTO BecbMa
C/JI0XKHDPE IIPOCTPAHCTBEHHOE II0JIe SJEKTPHUECKHX XaPaKTePHCTHK
B Ipo3ax MNOJHOCTbIO KOIHPYeT NPOCTPAHCTBEHHOE paclpejesieHHe HX
OTPa’XAeMOCTH H HMHTEHCHBHOCTH OCaiKOB. B pe3yJbraTe aBTODAMH
paboty [148] 6bim MosMydeHhl HOBHlE AAHHBIE, XapaKTepH3YIOI[HEe

CpeiHHe paccTosHHS AR MeXIy 3XO-CHIHAJTaMH HOHH3HPOBAHHBIX
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K4HaJI0OB MOJIHHH H 30HAMH C DA3JIHYHBIMH 3HAUEHUSIMH PagHOJIOKAllM-
OHHOH OTpa)KaeMOCTH Z BO (POHTAJbHLIX I'PO30BHIX obJaKax:

Z muS/m® L L Z vake Zyane 1071 Zyare 1072 Zyae 1078 Zypauc- 1074
AR xm .. ... 11,0 - 5,9 4,6 7,7 12,0
Uncao cayuaes . . 39 26 27 27 24

BuiHo, 4TO HaHMeHbIMe cpeJHHe 3HaueHHss AR COOTBETCTBYIOT He
30HAM € MaKCHMAaJbHEIMH 3HAYEHHSIMH PaJHOJOKAIMOHHOK OTpaxKae-
MOCTH Zyaxe, @ 30HAM CO 3HAUEHUSIMH Zyaxc+ 1072, DTH BBIBOJB B JaJb-
nefilneM GbIM TOATBEpPXAEHH, B paborax [b, 82].

[Tocnenyiomas o6paboTKa »KCHEPUMEHTANBLHOIO MaTepHaja B pa-
6ore [148] nosBosnuia. TaKXKe YCTaHOBHTb, UTO 3XO-CHTHAJBl MOJHHEH
B GOJIbLIMHCTBE C/IyYaeB COBNAAAIOT C 30HAMH GOJBIIHX TOPH30HTAJb-
HbIX TpaguenToB dZ/dR. Tlpu sTom HauboJiee 1acToO TOBTOP AIOLKECS
B 3THX 30HaX dZ/dR = 10% Mmm8/(m®%-km).

3.6. Pe3yasTarsL aKCNEPUMEHTAAbHBLY USMEPeHUL
dsudcerutl 2udpomereopos u 8030YULHbLX NOTOKOS
8 epo3o-epadossbix obaakax ¢ nomoujero PJIC

B mocsennue rogbl HapsAy ¢ IpHMeHeHHEM OGBIYHBIX HEKOrepEeHT-
uelx MPJI gns mccnejqoBaHus JABHXKEHMHA B PasjMUHBIX ofjakax Ha-.
XONST IpHMeHeHHe JoNepoBcKhe (KorepeHTHele) PJIC [5, 64, 154,
155, 156, 188]. :

H3BecTHO, YTO PAaZHOJNOKALHOHHBIH CIEKTP [HOMJIEPOBCKHUX HacTOT
OT COBOKYIHOCTH [BMKYIIMXCS THIPOMETEOPOB IIPH BEPTHKAJIbHOM
30HAMPOBAHUH CBA3aH CO CIEKTPOM HX AWaMeTPOB, UTO B CBOI Ode-
pelb ompeneNsieT CIeKTP CKOPOCTH YaCTHIL '

1 (F)ydF =n(D)dD = n (v) dv.
Vimest n3MepeHHble 3HAYEHHS Fuun — Fyaxe AOIVIEPOBCKHX 4YaCTOT,

MOXKHO ONpPENeNHTb Jg C yYeTOM BECOBOrO BKJala OTpaxkaioleld cmo-
COOHOCTH YaCTHIL:

vMaKC
§ on(v)do
.2 i
z_, p— MHH
A Yyaxc ’
§ n(vdo
. vMPlH
a TaKiKe ,ZIHCl'IepCHIO CKOpOCTeH
MaKC uMaKC 2
§ o (v) do § o (v)do
2 __ YpuH L Ovun
0o = "o, ve : Ypake ’
{ n(v)do { n(v)do
Onun . Yun
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TA€ Unum, Umaxc — AOIJIEPOBCKHE CKOPOCTH YAaCTHI, COOTBETCTBYIONIHE
JOIJIEPOBCKUM 4acTOTaM Fyyu, Fuaxe; 1M (v)dv— oTpaxkamomiasa cro-
cOOHOCTD YaCTHIBI, UMeEIOIIeH CKOPOCTh v dv.

B cayyae BepTHKAJbHOTO- 30HAMPOBAHHMS HYACTHL, HAaXOJSUIMXCS
B SOHJAMpyIOLleM oObeMe, HX CPeIHSs JOMIEPOBCKas CKOPOCTh, H3Me-
psemas PJIC, paBHa

5n=——tw;’5r,

rae U-—Cpe/Hss-TPAaBHTALMOHHAA CKOPOCTb YaCTHI; @ — CPerHss
BEPTUKANbHAA CKOPOCTh BO3ZYIIHOIO IOTOKA B O0beMe 30HAUPYIOIIEro
HMITyJIbca, KOTOPAsi WMeeT IOJOXWTEeNbHBI 3HAaK IPH HUCXOAAMEM
HOTOKE M OTPHLATENbHBIH — IIPH BOCXOJSLIEM.

Haa onpeneneHus ¥r MOXKHO HCIOJB30BATh CBSA3b, NMPeLJIONKEHHYIO
B pabore [5]:

7, =3,842°% (3.8)

rae Op B M/c, Z B MM/ M5, _

PaccMoTpHM HeKOTOpHIe pe3y/bTaThl Ha6JIOJEeHHH 3a IpO30-rpato-
BHIMH O6JIaKaMH, NpOBeJeHHHX Ha MYyIITHHCKOM Hay4yHO-HCCJeLOBa-
TeJbCKOM IOJHIOHE COTPYJHHKAMH BBICOKOTOPHOTO Te0(H3HNYECKOro
HHCTHUTYTA. '

HcnonbayeMbiii JONIEPOBCKHEA PaAHOJIOKATOp PaGoTal B AemUMET-
pOBOM OHana3oHe paaHOBOJH. M3MepeHHS NPOH3BOAMJIHCH IO METO-
IMKe, U3JI0XKeHHOH B paborax [5, 154, 156], ans pasHBIX BBICOT, yepes
kaxanle 210 M BIJIOTH A0 MAKCHMaJNbHOH BEICOTH pajnuosxa. Mexny
IBYMSI COCEJHYMH H3MepeHHSIMH BPeMEHHOH HHTepBaJl COCTaBJsA]
2 muH. [IpuMeHANHChL TaKXKe CcJAeAYIONIHe TEXHHUYECKHE CpeACcTBa:
ONTHYECKHH aHaJH3aTOpP CIEeKTpa YacToT, paloTalolluii B peajbHOM
maciurabe BpeMeHH, ONTHUecKHH aHanamsatop cnekrpa OCA-73, peru-
cTpUpyIOIasi ammaparypa M Lpyrue ycrpoiicrBa (HakomjaeHWs # 06-
pabotku uHpOpMmanuu), B pesynpTare ObIH NOJYYEHBI IPAKTHUECKH
MTHOBEHHEIE BepTHKaJbHBEIE pacrnpefeneHus JOMJIEePOBCKHX - CIEKT-
pos [156].

Ecin yuecTpr KOHKpETHYIO IJMHY BOJHBI Hcnojaesyemoit PJIC, To
¢dopmyna (3.8) mepenmuiercs CjaeAyKOLIAM 00pasoM:

— 49 , 5’”0,072.

a1 onpeznesneHns] CKOPOCTH BO3LYIIHOTO NMOTOKA HEOOXOAHMO Y4UH-
THIBATh U3MEHEHHe JaBJieHus Bo3ayxa ¢ BeicoToH. Torma

‘iw = v, — 49,51 (%_)“
H

rie P¢, Pg — IVIOTHOCTH BO3AyXa Ha YpPOBHEe MOpPS H Ha JNaHHON BHI-
coTe, mokasateab o = 0,4 masa poxisa M a=0,5 gaa rpapa. ITorpem-
HOCTH = H3MepeHHH ,E[JIH 7y cocrasasaior 0,2 M/c, a gaa w—0,4—
0,5 m/c [156].

Ha puc. 3.8 NPE/CTABNCHO BEICOTHO-BPEMEHHOE —DAacHpefiesIeHHe

BEPTHKAJbHEIX CKOPOCTEHl YacTHI[ OCAaZKOB IPH INPOXOXKAEHHH IPO30-
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BOro' 0671aKa C OCafikaMH B BHAE Ipaja {156] Buaxa c.no%naa kKap-
‘THHA PACHpefleNleRus: STHX CKopocredi, -MakcaManbBoe sEafeHHe BOC-
Xojasilelt CKOpOCTH vacTvm cocTasaser 12 Mfc, a HHcxoxsmed —
20,2 -mjc. B mepeamefi uacTd obaaka HaGAwoAaercd najeHde qacTHI
€O . CKOPOCTAMH. 0koJI0 9. M/c. B UeHTpaarHON yacTH OTMeuaercs mpe-
KpableHHe BEHINAZIeHHA OCAZKOB M Hayal0 BOCXOZALIEro ABHIKEHHA
4acTHN. YacTHIN NOAHHMAI0TCA Kak GH B CTPYe, B KOTOPOH CKOPOCTh '
YBEJAHUHBAETCSA CHH3Y BBepX. [lHaMeTp CTPYR B HHXKHeH 4acT® obiaaka
cocraBiisieT okoao 5 KM. K Bepiiume cTpys paciupsiercs B 3fech Ha-

HM 2220 18 16 f6 {2 40 8 & & 2 Onam’
i L
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PHe. 3.8. Brcoino- Bpemenaoe pacupene.nenﬂe Bep‘l‘HKaJ!hBHx c:topoc'reﬁ THE-
ponereopcn B rposo-rpa.nosou ofnaxe, -

CTHIE KaK Gl pacreKaloTcst X GPOHTANLHOR B THJOBOH wacTaM 06-
Jaka. Io-suaikmMoMy, 3710 Goslee MEJKHE UACTHNE THAPOMETEODOB, KO-
TOpHE BHHOCATCS BOCXOAAIIHMM NOTOKOM K. BepilliHe oGaaka [156].

VikazamHad cTpyd HE BePTHEaXbHA, a HAKAOHEHA K THJOBOA JacTH
ofsraka mpuMepHo Ha 20° OT BepTHKaAH. CKOpOCTb YACTHI B CTpYe
YMeHSInaeTces oT llen'rpanmoﬂ uacTH K neputepny. B TeUIOBOR uacTH
PPoO3C-IpafioBoro 06JaKa OTMeYaloTCs HHCXOAALINe CKOPOCTH YacTHN,
C 15 y 44 ymun ‘A0 16 y B0 MHE CKOPOCTH NajeHHA. WACTHI ¥ 3eMJH
aocThrand 18 Mfc, a Ha seMHOf MOBEDXEOCTH BHNAAN TPaj ARAMET~
poM okono 3 cMm. Illupuua rpagopoll AOPOKKH ~— NPHMEPHO 8 KM.

[Ipeacrapagercs HMETEPeCHHIM NOJYYHTS OCPeIHEHHBE SHAYEHUS
- mapaMerpoB BEPTHKANbHbIX - ABHKEHHH THAPOMETEOPOB H BePTHKAJIL-
HHX ABMKeHH BO3JyXa B IPOSO-TpajfioBHX objakax. B paGore [155]
WX CPEJiHHE SHAYCHHA JUIA KaXJOH BHCOTH PACCYHTHBANKCH [0 MHO-
FHM PEeaNB3aU{AM, aHAAOrHIHHM TeM, EOTOPHE NOSBOJHAH HOJYYHTb
KapTHHY BEeDTHKAJNLHHIX [BYKEHHH, peACTaBJeHHY) Ha pHc.:3.9.

B pesyJibrare CTATHCTHYECKOH. 00paGOTKH NAHHKX, OTHOCHLIHXCS
K- IATH - TPOSO-rpanoBHm’ 06NaKaM, 6u110 yc'ranon.neno -rro AN HHX
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XapaKTepHHM sBAfeTcHs OOJBIIOK AHANA30H CKOpoCTEl THIpOMeTe)-
poe u Bosayxa. IIpu atoM GoabilMM AuanasoH ckopoerell ocraerca no
Beeli BhcoTe obaaka: 2—19 m/c y seman, 3—14 M/c B cpeaneit uacru
H 2—20 M/c B npexpepwHEHOR yactd. [To-BHABMOMY,; GoJblas H3MeH-
YHBOCTHL BEPTHKANBHHX CKopocTelk 06ycnoBaeHA He TOABKO IIMPOKHM
CHEKTPOM DA3MEPOB OTPAXKAIIIHX 9ACTHN, HO H CHJbHHM BJIASHHEM
TYpOYACHTHHX JABHXKEHHH Bosayxa. OTMETHM, 4YTo IIEPHHA CHEKTPa
BEPTHKAJLHHEX CKOPOCTel ABMKEHHS BO3AyXa U THAPOMETEGDOR B EY-
”ymm - Hmam
- 8k

-5

g

28 4 0 % @ % Biowe
-6 B WAL an; o '

Pélnc. 3.9. Pacnpe.nenenne CpenREX sna‘lemlﬂ ®, 0 H Igm mo Buccrre B rpoao-rpanonom
‘obaaxe.

YeBO-KOKAEBHIX oﬁnaxax Ge3 rpo3OBBIX PaspaloB ropasno yxe. Pac-
npefesieHus cpeJHHX 3HauYeHHHA @, 7 4 Ig1n nO BHICOTE B rposo-rpa-
JoBOM ofJAaKe OpeACTaRAeRH Ha pHC. 3.9, .

N3 anannsa KpHBHIX Ha 3TOM pHCYHKe cne,uye-r 9TO B CpPefiHeM
B yKa3aHHLIX o6AaxaX, sa HCKIOUeHHeM BEICOT HuXe 2,5 KM, HaGJI0-
JAIOTCs BOCXOAsMIUIAE BepPTHKAJbHHE ABHXKeHHS Bo3ayxa. IIpu srom @
NAaBHO BO3pacTaeT B IpeiBepmuHHOf wacrH o6xaxa, ZocTHrasg Max-
CHMaJIbHOTO 3HAYeHHS HA BHCOTE OKOJO 9 KM Hax yp. M.

- Jlasi: THApOMETeOPOB XapakTepHO mnpeoliafanHe BePTHKANBHHIX
ckopocrefl HX najgernd. [IpH sTOM MAaKCHMAJbHHE 3HavYeHHs J Ha6hio- -
zaiores y seman. C yBeJHYeHAeM BHCOTH JPOHCXOJHT IJIABHOE YMEHb-
meHHe 3HaYeHHH 7 A0 HyJAs Ha BucoraXx 7—8 KM, Buime '8 xm Meaxne
YACTHUH YBAEKAIOTCA BBEPX BOCXOIAIIHM IOTOKOM . BO3JyXxa CO CKO-
poctbio okoao 3 Mfc. Ha sTux ke BHCOTEX @ AOCTHraeT -MaKCHMAaJsb-
Horo 3HadeRua 18—20 wm/c. B ‘30He aKRKyMyJsUMH H POCTa rpajiuH
(5—8 xM) cpezHee 3HaUeHWe 7 MaJO H3MEHSeTCH ¢ BHCOTO# H Haxg-
Autcs B mpemenax 10125 Ty < 10-18 em—1, Boime 8 KM orpaxalo-
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masi CIocOOHOCTh Pe3Ko yMmeHbliaercs. Obpamaer Ha ceOs1 BHHMaHHe

TO OOCTOSITENIBCTBO, UYTO MAaKCHMAaJBLHOe. 3HAYEHHE 1) OTMeyaercs 'Ha
1—1,5 KM HHXKe YPOBHS MaKchyMa BepTHKaJIbeIX CKOpocTefl BO3-
OYLIHOIO IMOTOKA.

3.7 [Ipumenenue dannoix MPJI Oan duaenosa
U nPO2HO3Q 2p0308blx 06AAKOE

B nacrosimiee BpeMs B CHHONTHUECKOH NPAKTHKE HAlLIH NPHMe-
HEHHE TPU BHAA KapT, COAEpKALIUX PajHONOKAIMOHHYIO METEOpOJIO-
ruyeckyro  uHHQOpMaNHUIo: KapThl ¢ JagHbMu ofHoro MPJI, kaprtwl
¢ pavusiMu cetn MPJI u xommiercHbie xKaptel ¢ gadusimu cetn MPJI
H MeTeopoJornueckux cranumil [27, 107, 122]. Dt xapTh cocraB-
JAIOTCA B OCHOBHEIE cuHONTHueckue cpoku (0, 3, 6, 9, 12, 15, 18 u
21 4). B ciyuasix WTOPMOBOK MOTOAB KapTHl, HOJYYEHHBLIE MO Pe3yJib-
Tatam Habmawgenull ogHoro MPJI, cocraBasgooTcsl ekeuacHO.

[MpunuunuasbHblX Pasauuuii B aHaJM3e YKAa3aHHHIX KapT HeT,
aHasn3 NPOU3BOLUTCS B CJAEAYIOUIEd II0C/Aef0BaTeJbHOCTH: TPO30-Ipa-
JoBble ouaru ¢ BepoaTHocTeio 90 % wu Oosiee 3akpalIHBalOTCS Kpac-
HBIM LBETOM H B 9TOH 30HE CTABHTCS 3HAK CHJIBHOH TypOYJEHTHOCTH,
Ipo30BLIE OuYard ¢ BeposiTHOCTbIO 75—80 Y 3amTpuxoBHBaOTCH H
B 3TOH 30He CTaBUTCA 3HAK yMEPEHHOH TYypOyJeHTHOCTH, a TpO30-
BBe oyard ¢ BepsATHoOCThIO 30—70 9 ouepunBaloTcs (HO He 3aKpalid-
BAIOTCSI) M 3JeCh CTABUTCSA 3HAK CJaaboH TypOy/JEHTHOCTH; jaJjiee
B COOTBETCTBHH € METOJAHUECKHMH YKa3aHHAMH BBIIEJNSIOTCS 30HA
00/1aKOB ¢ JIHBHEBHIMH OcajkaMH H JApyrue obmaka [107, 122].

Ilpn BbIAeJEeHHH IPO30-TPAajJOBEIX M - TIPO3OBHIX OUArOB  YUYHTHI-
BaeTCsl BEePXHSl TPaHHUA, HHTEHCHBHOCTb DPajH09Xa M  TEH[CHUHS
pasBUTUSA 00JaYHOrO HOJIS.

B cuHOnTHYeCKOH NpPAaKTHKE DaAMOJOKAIHOHHAS MeTeopo.noque-
ckag uHopManus BMecTe ¢ a’POCHHONTHYECKOH HCIOAb3yeTCs MpH
YTOUHEHHH IIPOTHO30B MHOTOXHl OOIIEro NOJb30BAHHS M COCTABJIEHHH
‘npeaynpeXaeHuil 06 omacHelXx H 0c000 ONACHBIX fBJIEHMAX, CBA3aH-
HBIX C KY4YeBO-LOXKIAeBOH 06/1a9HOCTBIO  (CPO3H, rpaj, IIKBAaJH),
4 TaKXKe TPH METEOPOJOrMYeCKOM OOeCrieueHHH aBHAanuu (IS KOH-
CyJbTalHA IHJIOTOB .00 YCJNOBHAX IOJETOB Ha Tpacce H B NOYHKTaXx
MOCa/KH).

3a6/1aTOBPEMEHHOCTh IIPOTHO30B, COCTABJSEMEIX €  HCIOJbL30BAa-
Huem nauueix MPJI, Haxomurcs B npexenax 1—12 u. Ona 3aBHCHT
or obbeMa wuHbOPMALHH, PACCTOSHHS MEXIYy 30HOH pagHos’xa W
IYHKTOM IPOTHO32, & TaKkKe OT CKOPOCTH INepeMelleHMs paanosxa
TPO3 B APYrux aTMcepHLIX 06pa3cBaHH.

B Tex cayuasx, KOTJa NPH COCTABJEHMM HJH YTOUHEHHH MPOTHO3a
Ha KapTax paAuoJOKAIWOHHONK HHQODMALHUH yKe HMEITCS paiuo-
5X0 T'PO30OBBIX M JHBHEBEIX OYArOB, HOCJTE aHAJIH3Aa 3THX KapT OIpe-
ZessieTcsl H3MeHeHHe XapaKTepHCTHK 0uaroB 3a mocjenHue 1—3
(ckOpOCTh W HAmpaBJeHHE MBUKEHHUS), 3aTEM PAaCCYHTHIBAETCS BPeMsi
Haya/jga ¥ OKOHUAHHS OCaAKOB U SBJEHHH H HX IIPOJLOJIKHTEJIbHOCTE,
KOTOpEBIE YKa3BIBAIOTCS B IIPOTHO3E. o .
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Ecan npu cocTaB/leHHH HJIM YTOUHEHHH IIPOrHO3a IIOTOABI pajiuo-
3x0 o6JjlaKa elle He ofHapyxuBaercs Ha 3xpaHax MPJI, ognako oxu-
JlaeTcsi pas3BUTHe KOHBCKLMH, TO CHayajia pPACCUMTHIBAETCS BpeMs
Hauaja pasBuTHS KoHBeknuu [121, 167], a sateM, ecam [aHHble
MPJI ucnonnsyoTcs A NYHKTOB, AJSA KOTOPHIX COCTABJAAETCS MPO-
THO3, OIpeReJseTcs pexXuM paboThl paJHOJIOKaTOpa C LeJblo CBOE-
BPEMEHHOr0 OOHApPYXKeHHS KyYeBO-JOXKIEBHIX H TPO30BHX 00/1aKOB.
Tlporuos ke cHayajia cocrabjsercsa 6e3 uupopmanuu MPJL Tlo mepe
NOSIBJIEHHs] pajuosXa NPOTHO3 YTOUHSETCS C MeHbIIed 3abaaroBpe-
MEHHOCTDBIO.

Jsuxenne panuoaxa oGJAaKOB, 30H OCaAKOB H rpo3 B 00lleM
3aBHCHT OT CKODOCTH BeTpa B CBOGOJHOH arMmocdepe H ero Hampas-
nenns. OIHAKO IPH CKOPOCTH BeTpPa MeHee 5 M/C CKOPOCThb HepeMe-
INeHHs pajHosXa NPAKTHUECKH HE 3aBHCHT OT BeTpa.

Ilpu npornose nepeMelleHHs PajuO3Xa BHYTPHMACCOBHIX 06J1a-
KOB, 30H OCaAKOB H rpo3, HabialojaeMblX B BHJe H30JHPOBAHHbIX
04YaroB, NOJIOC MM OGWIMPHBIX o6jacreir HeOIpefeseHHOH (HODPMH,
clefyeT HMeTb B BHAY 4YTO 3TO IlepeMellleHHe Yallle BCEro He COrJa- .
cyeTcd ¢ HalpaBJeHHEM M CKOPOCThIO BeTpa B CBOOOJLHOH aTMmocdepe.
Ilo sroii mpuunHe 3a6/IarOBPEMEHHOCThH YKa3aHHOI'O I[POTHO32 He
npeBbiiaer 1—3 U, eCJH HCIOJb30BaTh OAHH. JulIb AaHHEE MPJIL
IIporHos nepememeHusi paguosxa CBOAMTCS K 3SKCTPAlONAUMM Ha-
npaBieHus apuxeHus. Ilpu stoMm OepeTcsi CKOpPOCTL [ABHIKEHHS 32
NpeNbAYINUA qac.

MoXHO TakXe HCIOJb30BATH a3POJOTHYECKHEe HaHHBIE O BETpPe Ha
BBICOTE JIJs TPOTHO3a IepeMelieHHs paiuodxa. IDToT cnocod mnpor-
HO3a OCHOBaH IIPeMMYVILECTBEHHO Ha ydueTe pas3MepoB paiuo3’xa KOH-
BEKTHBHBEIX, B TOM YHCJe IpO30BHX, obaakop [26, 107, 167].

Ilpu mporHose mepeMellleHHsT paju03Xa, CBSI3aHHOIO C aTMocdep-
HBIMH (POHTAMH, CJAeAyeT MMeTb B BHAY, YTO. 3TO NepeMelleHHE B OC-
HOBHOM COTJIacyeTcst ¢ B€TPOM B cBOOOAHOH aTMocdepe. CyiiecTByiOT
Tpu cnocoba IPOTrHO3a CKOPOCTH H HAIpaBJeHus [BHKeHHS (pOH-
TanbHOrO papuoaxa. Ha npaxThke OGHIYHO HPHMEHSETCH TOT CHIOCOG,
KOTOpHIfi obecrneynBaeT HanboJee BBHICOKYIO OIPABJALIBAEMOCTh IPO-
THO30B. .

B mepsBom cnocobe mnpenycMaTpuBaercs IIPOTHO3UPOBAHHE CKOPO-
CTH TepeMellleHHst pajyodXa C yueToM BeTpa Ha OnHOHM H3 u3obapu-
yeckux noBepxHoctei: 850, 700 mau 500 rlla, xoropas BeIGHpaeTcs
B 3aBHCHMOCTH OT BEePTHKA/JbHOH NDOTAXKEHHOCTH pajuosxa [167].
Tax, ecin AH <6 xM, ucnosapayercss 3HaUEHHe CKOPOCTH BeTpa upHa
yposHe 850 rlla; npu 6 << AH << 7 XM HCIOAB3YIOTCH AAHHBE O Up HA
ypoBre 700 rHa; ecsiu AH>7. KM — CKOPOCTb BeTpa Ha YDOBHe
500 rlla. B nanbHefileM NOJy4YeHHblE 3HAUEHHS CKOPOCTH BeTpa
YMHOXKAOTCA Ha KOabODUIHEHT, onpenenﬂemmn Tpaduyecky COMVIACHO
paéoTaM [107, 167].

Hanpapnenune nBHXKEHMS palJHo5Xa B OCHOBHOM XOPOIIO COTIJIa-
CyeTcsl C HampaBJieHHeM BeTpa Ha BeIcOoTax 850—500 rlla, o oTkJIO-
HSIETCS OT Hero B’ CTOPOHY TEIUIOrO BJAXKHOIO BO3AyXa Ha yroa 25—
27° B norpaHudHOM caoe armocgepnl. C BO3pacTaHHEM CKOPOCTH
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BeTpa B cBOGOLHOH aTMocdepe Yroa OTKIOHEHHS TPaeKTOPHH ABHIKE-
HHS PajiodXa OT HAIPABJCHUS BETPA YMEHbIAeTCs.

Bo BropoMm crocobe TpeGyerca YTOUYHSITH -CKOPOCTH JBUMKEHHS OT:
JeJbHOH Me3oMaciTaOGHOH 30HBI paaHosxa ¢. yuerom sddekra -ero
pacnpoctpanenus [26, 107].

Korna manpas/ieHue IepeMEILeHHsA IT0JIOC pajmoaxa COBIIAJaeT
¢ HODMaJbl0 K NepejHeMY Kpaio II0JIOCH, HO OT/JIMYAETCs OT HaIlpaB-
JIEHMS JBHKEHHsS] €€ OTHeJLHBIX siUeeK, JJIs NPOrHO3a CKOPOCTH  IIe-
‘PEMeUIeHNS sUeeK HCIOJIb3yeTcs cienyiomas. hopmya:

u=uv,c080+a, 3.9)
rAe Up— CKOPOCTb IIepeMelIeHHs Me30MacIuTaGHOH 30HBl pPajHodXa,
ompefensemas ¢ nomompio MPJI; o —yromn mexny wHanpasrenuem
MOJIOCH Pa/09Xa U BEKTOPOM Up; @ — COCTABJAIOWIAS CKOPOCTH pac-
NPOCTPAHEHUsT PafHO9Xa, KOTOpasi IPUOJIKEHHO ONIpelessieTcss Kak
otHollenne @ = L,ft, (L, — paccrosiiue MeXAy IOJOKEHHEM Iepei-
Hell KPOMKH pajHodXa B JBa IOC/IeJ0BATEbHBIX MOMEHTa BPEMEHH [y
v l2, 3HAUEHHE [, =lr—1I1).

Tperufi crnoco® npeaycMaTpHBaeT yd4eT MAKCHMAaJbHOH BepxHed
rpanuIe pagnosxa Hyawe U cABUT Berpa B caoe 850—500 rlla: Ecau
Hyaxe<<9 KM H B YKa3aHHOM CJIO€ OTCYTCTBYeT COBUI' Berpa (IO Ha-
npasjaennio << 30° u mo a6CcoNIOTHOMY 3HAUEHHIO CKOPOCTH MeEHbIIe
10 m/c), paamo»x0 NBUKETCS B HANpPABJEHUH CPeZHErO BeTPa B 3TOM
€JI0e CO CKOPOCTHIO

—3 (U850 + U700 =+ Uso0)- (3.10)

Ecau B cnoe 850—500 rlla umeercss cABHT BeTpa, paino3xo Oymer
IIepeMelaTbCsl B HANpPaBJEHHH H CO CKOPOCTbIO BeTpa Ha yDOBHe
500 rlla.-

Eciu Hyaxe=9 KM, cABUTl BeTpa He yuuThiaercd, llpm 9 =T

<< Hyaxe<< 11 KM panno03x0 IlepeMellaeTcss CO CKOPOCTbIO M B Ha-
npasienun Berpa Ha BbicOTe ATse. Ecan Hyaxe > 11 kM, TO B Hampas-
JIEHHH ¥ CO CKOPOCTbIO CpeHero Berpa B cJjoe  500— 300 rlla [62].

Korga ucmosbayiorcss panuele oxuoro MPJI u  pagmosxo yxe
OTMeuaercs Ha €ro sKpaHe, IPOTHO3 BPeMeHH HauaJja fBJEHHS, B TOM
YHCJie T'PO3H, CBOJUTCS K ONDPENeNeHHI0 PacCTOsHHA S OT - NyHKTa
NpOTHO3a [0 IepefHed KPOMKH pafuo?xa. DTO BPeMsd JIETKO OIpeie-
Jasietcst no gopmyiie - '

b= 41y, | (3.11)

rfe fo— BPeMs COCTaBJIEHHs MPOTHO3A. :

Jlnsa cayuaeB 3aGJaroBpeMeHHOCTH IPOrHO30B 1—3 - 4 MOXKHO
0JB30BATHC (DAKTHUECKHMH MAHHBIMH O CKOPOCTH M HampaBJeHWH
nepeMellleHnus pajHuosxa.

[Ipu 3a6naroBpeMeHHOCTH NPOrHO3a Oosee 3 4 HeoOXOAUMO Dpac-
CUHTHIBATL CKOPOCTH IepeMelleHds pajuodxa ¢ MOMOIULIO OMHOTO H3
yKasaHHBIX croco6oB. I1poxosmKuTeqpHOCT U BPEMS OKOHYAHHS I'PO3,
nuBHel, Trpaja M APYTHX SBJCHHHA MOXHO ONpeleNsdThb JHIIL B TeX
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cayuasix, KOTZA TEUJIOBas TpaHHIA pafHOdXa . 4YeTKO BhIpaxeHa.
B aTux cayyasx BpeMs OKOHYAHMS sBJEHUS ONpelLejferTcs Kak
fox=St/u, Toe S;— paccTOsiHHe MeXKAy IYHKTOM IIPOrHO3a W THLJIO-
‘BOH TpaHHIEH pafu03xa, a NPOLOTKHTEIbHOCTh SIBJEHHS At——AS/v
rae AS — mupuHa paguosxa.

TIpu HamWUME KOMIJIEKCHBIX pa,ZLI/IOJIOKaH,I/IOHHbIX Kapt ¢ uubop-
manueir ceth MPJI MOXHO cOCTaBJASTH HPOrHO3E ¢ 3a0/aroBpeMeH-
HOCThIO 12 4, MONB3YAChL TeMH e cnocobaMH, 4To H AJas 3abJjarobpe-
MEHHOCTH 1—3 4.

B paGore [143] ©BL12 npOBeneHa OpOBEpKa IIPOrHO30B JHBHEH
M rpos, cOCTaBJeHHHX 0 naHHeiM MPJI. McrnonbsoBanucr Mate-
pHaIB PagBOJOKANMOHHBIX HaOJ/IOJeHHH H AaHHbBE BH3yaJbHEIX Ha-
GaofeHul, nosydennsie oT MHpopMaumoOHHOrO ueHTpa noronsl Jle-
Hunrpaga. CpaBHeHne [IPOBOJMJIOCH ¢ ampess mo asrycr 1972 wm
1973 rr. Amajius 39 cayuaeB NIpOTHO30B Hauajia JIMBHA IOKa3aJ, YTO
MOTPENIHOCTh cocTaBuna B 19 caywasx He Oosee =10 muH, B 9 cay-
gasgx +20 muH, B 7 caydasx 30 mMuH W TOJABKO B 3 chayuasx Ha-
61101 a/IHCh -TOJIOXKUTEbHEIE OMKHOKH Gojee 1 u (3HAKM «+>» U «—>»
03HAYAIOT COOTBETCTBEHHO pAaHbIIE HJH I03Xe HAUHHAETCs SIBJIEHHE
II0 OTHOUIEHHO K IPOTHO3Y).

[lonyueHHble AaHHBIE NOKA3EIBAIOT, YTO IIOTPEIUHOCTH Hayana
N¥BHEH B GOJIBIIHHCTBE CJIy4aeB sIBJSETCH CPAaBHHTENBHO HeGOJbLIOH.
OjHako NpH MPOTHOZE NPOLOJIKUTEJLHOCTH BHYTPHMACCOBBIX  JIHB-
Hell OTMEeUaoTcs AOBOJBLHO OOJIbILHE OMIHOKH.

Ananns 22 cayuaeB [pOTHO3a TI'PO3 AJs YKa3aHHOIO palona mo
nauHeiM MPJI mokasas, uro HOTpellHOCTh IIPOrHO3a Hayaja TPO3H
B NOMABJAIONIEM GOJBIIMHCTBe cayyaeB cocraBisieT 1| u (17 cayuaes
u3 22). IIporHo3 OKOHYAHHS FPO3BI xapaKTepusyeTc;{ OOJMBIINMHU 110~
TPEIIHOCTSIMH, KOTOpble HocTHramoT 1,6—3 4.

I'nasa 4

Hccaedosanue 2po3 paduosokayuorHs.mu
CMAHYUSA MU OeyuMEMPOBO20 1 MEMPOB020
o0uana3omos

4.1. Hazemnoie PJIC deyumerposozo u meTposozo
duanasoros, ucnosssyemole o1 noxzyueﬂuﬂ uHgopmayuu
0 2posax

H3BecTHO, 4TO -C TOMOIIbIO PaZMOJOKAUMOHHEIX ~CTaHLHHA BO3-
MOKHO OOHapyKeHHe TPO30BHX OGJAKOB H Da3psfoB, BO3HHKAIOUIHX
8 Hux [81, 102, 146]. DddekTHBHOCTH TAKOro OOHAPYIKEHHS 3aBHCHT
OT IUIMHE BOJIHHL. B JenyMeTpoBOM [Hala3oHe pajiHOBOJH Ha oGHA-
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pyxenune rpo3ossix paspagoB (I'P) oxasmBaoT Mackupywoimee Bins-
HHE 30HBL 5X0-CHTHAJIOB 06J1aKOB ¢ OOJIBIUOH OTpaXKaeMocThio. B mer-
pOBOM [JHanasoHe TIPO30Bhie Pa3psAAbl BHAHB 3HAUHTENBHO Jyuyllle,
OTpaKeHHe OT TPO3OBHIX OOJAKOB He3HAYHTENbHO, XOTS HX OOHapy-
}eHHe He HCKJIoueHo (cM. m. 4.4).,

B Hacrosiliee BpeMs He CYLIECTBYeT paILPIOJIOKaHI/IOHHbIX CTaH-
puit penumerposoro (PJICiy) u merposoro (PJICy) aumamasonos
pamHOBOJIH, CHeLHaNbHO NpeJHasHAUYeHHHEIX LIS OOHapyXKeHHs TPo30-
BHIX 0O0JaKOB H DaspsiioB, BOSHHMKAWIIKMX B HuUX. s stux nenei
HCIOJB3YIOTCSI CTAaHIMH OOHAPY:KEHHS CaMOJEeTOB H TeMIepaTypHO-
BeTpoBOro soHAupoBanusi artMmochepn (TB3A). EcrectBenno, Tak-
THKO-TEXHHUECKYEe NaHHBIe TAKUX CTAHUMH Aafieko He COOGTBETCTBYIOT
TEM, KOTOpBEIe HEOOXOAHMBl IJIsi TOYHOTO ONpEAeJNeHMs, HalpHMeED,
koopaunat I'P, ycTanoB/eHHs] BepTHKAJbHON H TFOPH3OHTAJLHOM MPO-
TS2KEHHOCTH KaHaJO0B MOJIHHH. DTH CTAHUWH HeJb3s HCIOJb30BAThH
A7 nposelenus usmepernuit IIP I'P u mereoueneit.

B cBszm ¢ Tem uro noxpo6uoe onucanme PJIC, Hcmoan3yemEbix
JUISL HCCJIENOBAHUSA TPO3, -JaeTCs B HX TeXHHYECKOH JIOKYMeHTanuH,
ganee. OyZeM paccMaTpPHBATh TOJBKO H3MeHEHHS, KOTOpble HeoGXo-
OMMO BHECTH B HHMX IJi5 TOrO, 4TOOBl OHH OBIIH INIPHEMJEMH  IJIs
HCCJIeJOBAHHS FPo3.

g uccienoBaHus rpo3oBrIXx OONAKOB, a TakxKe MOJHHE B [ellH-
MEeTPOBOM M METPOBOM AHaNasoHaX DPaJMOBOJH B Haileli cTpaHe HC-
NOJB3YIOTCH:

— CTaHUHuH TeMHepaTypHo-BeTpOBoro 30HAHpPOBaHHsA «Mereop»
1 «Mereoputs (DOABUKHEIA ¥ CTAaUIUOHADHMH BapHaHTH COOTBET-
CTBeHHO), a TakxKe «Mereopur-2» [19, 119]; :

— cranuuu [1-12 u PCIL

g onpenesyieHust BO3MOXKHOCTH 06Hapy>KeHnﬂ FpOBOBbIX 06.)12\-
KOB K4K MHOMECTBEHHOHR Iend OBIM YCTAHOBJEHH 32BHCHMOCTH
" Zymm=Y(R) nmna xaxnoir PJICgy u PJICy (puc. 4.1). Us pucyska
BHAHO, YTO Hambojee NpHeMJEMBIMH JJIA oOHApyXeHHS IPO3OBBIX
o6nakoB siBagiores PJIC tunma «Mereoput-2» u PCII. Hecmotps Ha
TO yTo craHuusa «Merteopy ycrymaer atum PJIC, ognaro, Kay cienyer
‘3 paborel [146], oma cmocoGHa = OGHApy:KHTh TI'pPo30Bble 067aKa
B pamuyce no 100 xm. T'opasno xyxke o6HAapYXHBAIOTCS Tague 006-
jgaka PJIC TI-12. B [48] nokasaHo, uTo Ha paccrogHuu 20 KM H
6onee TI-12° cnoco6ra oOHADyXKHBATh 30HH OOJAKOB ¢ Z =
= 10° Mm®/M3, uTO cooTBETCTBYET penko HabJI0LaeMOMY BHIIaJEHHIO
ocaakoB ¢ /=50 mm/u. Tem He MeHee B YMEPEHHHIX IIHPOTAX OTMe-
YaJuCh CJAyYaW, KOriAa INIPH  HHTEHCUBHHIX = TpP03aX 3XO-CHTHAJBI
¢ GOMBUIMMH SHAYEHHAMH Z ¥ /, He CBsI3aHHbIE C PaspsfaMH, HabJo-
IlaJuck B pajguyce 0KoJo 70 KM (CM m 4.4).

Wnas xapTuHA CK/IaALBAaeTCs OPH HEOOXOAMMOCTH pPaaHOJOKAIlH-
OHHOro OOHApY:KeHHS TONBKO MoJHHE. C nomompio cranuun TB3A
MOJIHUK OOHaPYKHUBAIOTCS BECbMa  PEJKO B CBA3H C :MAaCKHUPYOUIHM
BJIMSIHAEM 5XO-CHTHAJIOB I'Po30BEIX 06sakoB. B-pabore [146] mnoka:
34HO, UTO B [IWAMa3OHe [JHH BOJH ‘TAKHX CTAHUHH BPEMS CYIILeCTBO-
BaHH] panmnosxa  MosuHuu He npepoiuaror 10 mc. Ilpn wacrote -cae-
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JOBaHUS 30HAUpyLIUX HMnyabcoB PJIC TB3A 600 I MOKHO

MIpUHATL HE 6oJsiee 1IeCTH SXO-CHI‘HaJIOB‘paSPﬂlIOB, YTO ABJAETCS IIO-

porom ux o6Hapyzxkenus [37].

Hau6onee magexno I'P oGHapy:KXuBalOTCS IIPH HCIOJb30BaHHH
PJIC AJHHHOBOJIHOBOIO ydYacTKa HELHUMETPOBOrO H METPOBOrO JHa-
NAa30HOB PaJHOBOJIH, B KOTOphix paboraor PJIC cooTrBercTBEHHO

PCII u II-12. Ina nojydeHHs KaHHBIX, XaPaKTE€PH3YIOLIUX OTpaxkae-

MOCTb I'po30BHX 06sakoB # JDIIP kaHasnoB MOJHHHM, B NpPUEMHBIE
TPAKThl 3THUX CTAHLUMH JONOJHUTENbHO HEOOXOZMMO BBECTH Kaaubpo-

Z,W,Hr4/~15//~rJ
10— /

10°

10°

104

10°)

Puc. 4.1. 3HaueHHs Zyum, HeO6XOAUMEIE 10’
A o6HapyXKeHHsT TPO30BHX 06/aKOB HA
PA3JMHYHEIX PACCTOSHHUIX.

1 —T-12, 2— «Meteop», = 3 — «Merteoput-2», - f9° [N I I P I

4—PCIL 7 20 30 405069 &0 {00 2008 11’

BaHHBle aTTeHoaTophl. B uacrtHoctH, B PJIC PCII rako#i arreHwoa-

TOP YCTAHABJHBAETCS MEXAY JaMIOH Oerymieii BOJHEI H YCUJIHTEJNEM
npoMexyToyHo# yacTothl, a B PJIC II-12 — Mexny rOHHOMETPOM H
BXOAOM IIPHEMHOTO TPaKTa CTAHIMH. :

ComnocraBiieHHe OAHHEIX O MECTOIOJOXKEHHSIX MOJHHUH H BeJHYH-
Hax ux JIIP moxeT OHTH IPaBOMEPHO IPH OLHOBPEMEHHOM H3JIyde-
HHH 30HAMPYIOUIMX HMIYJbCOB STHMH CTAaHOUSIMH. ITO . obecueyu-
Baercss 3anmyckom mnoamopysasropa PJIC I1-12 crammumesn PCII.

Jas comocraBieHHs LaHHBIX, XapaKTEPH3YIOIIHX MECTOIOJIOXKe-
HHE TPO30BHIX Pas3psAjoB B obsakax, ¢ mojeM paiuosxa obaakos, 06-
HapyxuBaeMbx MPJI, PJIC II-12 nmonxHa OBITH HECKOJIBKO PEKOHCT-
pyHpoBaHa:

1. IlpoBesena AUCKpeTHAasi 3aiep:kkKa ¢ uHTepBasamu 50 = KM
umnyabcoB 3anycka HKO, MWAB u Tupma A. 3Dto obecmeunBaer
tdororpadupoBanue pajHOdXa MOJHHH Ha paccrosinusgx no 200 KM

npumepHO npu 40-kujgoMeTpoBHIX MacmTabax pasBEPTOK HHAHKATO-
pOB CTaHUHH. ' '
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. 2, YcranoBaeHH (HOTOKHEOKAMEPH, OOSCIEUHBAIOIMHE HENPEPHIB-

- Hylo IPOTAXKKY “nAeHEE nepes sxpamoM HKO un WIB npu ropuson-

TANbHOM TONOXEHAH HX PasBepTOK. CKOPOCTh TaKHX HpoTsKek 10—

20 -mu/c o6ecneqmsae'r YyerKoe pas,u:eneﬂue sxo-cnmanon omenbnux )

BCIIBHIER uommn.,

- Prc.. 42 -O6paser onnonpeuennoﬁ
AIAH HX0-CHIHAJIOB ocammn
-{JMPJI ‘H-.pagosxa TP (T1-12).

* 3. Ha nmmxa'ropax ,uanmocm—auco*ra HJH Kpyroboro. ¢6sopa
CTAHUHH YCTAHOBJECHH CHeUHaJbHHe TaGNo, HalIpHMep €O CcBETOAHO-

A2MH, Ha KOTOPHE NOAZIOTCA CHIHAJH 'BPEMeHH, MMIYALCH cpada-
THBAHHA. TPO3ONENEHraTOPOB-LAALHOMEPOB ' H .upyraa . HEGOPMALES -

(cm. puc. 5.3 1.5,6). o
" 4. Ocymeécrren samyck II- 12 0t MPJI- & TOM cayuae, Roraa

ﬁpononnmﬂ COTIOCTABJIeHHE ' KOOPAHHAT 9xo-cuma.non MOXHER. ¢ pa~

JAHOBXOM 30H' 0CAJKOB.
5, TIpH HeOGXOAMMOCTH . qzomrpatpuponanna HKO 'CTaHILHMH yCTa-
. HoBleHa doToramepa THNA- DAPM-2(3).

AHanorHIHO, peKoBCTpYHpyerea u PJIC PCl’I 3a chmoqeﬂueu“

sanepmm pasBepTrH HKO, npe.mycuo'rpeanoﬁ B c'rannnn. .
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Ias mosyueHus - AOCTOBEDHBIX NaHHBIX, XapaKTEPHU3YIOUHUX pac-
nonoxenue I'P oTHOCHTeNIBHO 30H 0CAaAKOB  DPa3JHYHOH HHTEHCHBHO-
cry, B PJIC II-12 cxeMy HBAMKAaTopa [aJbHOCTb — BHICOTA CJEAYeT
HECKOJIbKO H3MEHHTb. DTO H3MEHeHHEe CBOAHTCA K BBEJEHHIO B HHIH-
KaTop JONOJHUTENBHOIO KATOLHOrO NOBTOPHTEJS, HA KOTOPHIH OLHO-
BPEMEHHO NOJAIOTCA 2XO-CHTHaNBl 30H ocaikoB ot MPJI u pagmo-
5Xxa MoJiEHH, OGHapyxusaemubix [I-12. Takum of6pasom cTaHOBHTCS
BO3MOXKHEIM IIDH HEIIOABHXKHO YCTAHOBJIEHHBIX Ha OGJIaKO aHTEHHAX
YKa3aHHHIX CTAQHUHUH IIPOC/AeXHBATb MECTONOJIOXKeHHe pajauosxa I'P
Ha ()OHe 3XO0-CHI'HAJOB OCaJKOB, oOHapyxkuBaembix MPJI (puc.4.2).

4.2. BepoAaTHOCTb U MAKCUMAALHAS OQAbHOCTb
obrapyacerus eudpomeTeopos u epo30solx pa3paoos

B m. 3.1 6pna paccMoTpeHa 3G(EKTHBHOCTL PaNHOJOKANHAOHHOIO
ob6HapyXeHHsl I'PO30BHIX 06akoB ¢ momomeio MPJI-1 u PJIC II-35,
paboralux B CAHTHMETPOBOM JHHamnasoHe. ‘TeopeTHUeCKHE OLEHKH
YUHTEIBAJIH 0OpaTHOE paccesHue, o6YC/JOBJEHHOE YAaCTHUAME OCAJKOB
B YKa3aHHHX 00/2KaX, a TakxKe OTpPaxeHHe OT HOHU3HPOBAHHBIX
KaHaJoB MOJHHH. B mociexnHe roibpl B Hamled CTpPaHe BHISICHEH Pk
ocobenHocTell npumeHenuss PJIC nemumerpoBOro ¥ MeTPOBOIo “AHAa-
.MIa30HOB AJS NONyUeHHs WHGOPMAaUHH O TPo30BHIX obgakax :[48, 51,
69, 102]. :

Onenum cHauasna BO3MOMKHOCTh OOHAPYKEHHs OCAaJKOB yKasaH-
weiMu PJIC. Jng aToro, Kak W paHee, BOCHOJAb3YEMCH OCHOBHBLIM
YpaBHeHHEM pajHOoJOKaluu MeTeoposoruyeckux neneft (3.1). C no-
MOLIBIO 3TOTO YDaBHEHHS, HAaHHHIX Tabsa. 2.3 W TeXHHYECKHX apa-
merpos PJIC PCIT u II-12 onpeliennM OTHOIIEHHe CHTHAJ/IIyM
Py/Py = qo ANs pPa3IHYHBIX OCAJKOB, BHIAJAIOIIUX HA PAa3HBIX YAa-
nenusix ot PJIC (raGa. 4.1).

Kak u caemoBano oxuzarte, PCII snyume o6HapyXHBaeT 30HHI
ocankos, uem [1-12. HeficrBurenpHo, I1-12 Mmoxer oO6HApyXHBaThH
OYeHb cuJbHBIE HoXAHM ([ >>50 mwm/u) gaume A0 paccrosiui 35—
40 kM, B To BpeMmsi kak PCII—mo 150 kM, XOTSi H Yy Hee BO3MOXKHO-
cTH OOHAPYXEHUS 30H OCAaJKOB 3HAUHTENLHO XyXKe, yeM y MPJI-1
u [1-35 (cm. m. 4.1). .

W3 rposoBrelx 06/JaKOB HepelKO BHIanaeT rpafi, sddexTusHasd
niomans paccesHus (DIIP) xoroporo ropasno Gosblile IO CpaBHe-
HHio ¢ JIIP mae CHUJBHBIX HOXKIeH. Pe3yJbTaThl OLEHOK OTHOIICHMS
cHrHaJ/mym ajst rpaga (gr) ¥ IJsi HOHHSHPOBAHHBIX obsactedr (gy)
IpHBeNeHL B Tabm. 4.2.

W3 anmanuza Ttaba. 4.2 caenyer, uro cranuus PCII moxer obna-
pPyXHBATb rpo3o-rpafoBule o6jaka (¢ > 1) mo 200 kM, B To BpeMms
kak I1-12 — ronpxo no 70—80 xm.

OLeHHM TeOpeTHYeCKH DPafHOKJIUMATHYECKYI0 BEpPOSTHOCTh Wp
o6HapyeHHs] T'PO30BHIX OOJAKOB C INOMOIIBK yKasaHHeXx PJIC,
[OJIb3YACh METOAMKOH, IIpeJJIoKeHHOH B pabore [148].
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Tabauyo 4.1,

- OTHOmM¢HRE g, AAA ROMmeR paa.unlmoi nnmmum

Rum
I umfa g . : - -
o LB B . 200
S - Cranmia 11-12 _\'. IR
1| 4,310°8. | 2,6.10°% 2,6:105 [ 5,8.108 . 8,2.10°7
5| '6,5.102 | 5,1.1073 6,0-10¢ | 1,4:10% 4,6.10°°
10 | 2,0-10° | 2,6-102 3,2-103 . | - 8)3.104 3,0-10°
50 | 2,5.10! 4,0.107! 4,9.10°2 1,3-10°2 . 5,0-10°8
100 | 7.5.100 1,2 1,5-10-! 3,9-102 1,5.10°2
. C'rauﬁ.iﬁ PCll . )

1] 1,0 6,0:10% | 6,5:10% 1,4-10-3 2,2:10%
S5 4,0 6,311 | '7,7.102 ", 2.2:10°2 7.2.10:3
10 | 1,3:10 1,4 - | 1,510 3,5-1072 - 1,1.10°2 -~
50 | 5,3:10 8,1-10t 1,2.10"- 3,5 . 1,3

| Tabeugs 42
3aauenuﬂ gr Mg
om _
pac | hom- — '
. 0 | 8 100 150 . 200 .
pel - | 4 410t | 2,910 ) 2,602 | 5300 | 8,4
n12 | g | 161021 796 1 1,0 - {21.107r | 3,2:102
, 1 ¢u | 16100 | 2,5-107 :[ 3,0-1072 8.10 | 3,1.1073
Coraacro 370# uero,nnxe," _
o zxam
§ P(Z)dZ—— {s P(Z) az, (4.1)
.m - - Zymm

The Zusxo— MAKCHMAJBHOS 3HAYCHHE panuouoxaunonuoﬁ ‘oTpaxae-
' MOCTH TDOSOBHX. O0/IAKOB; Zym: — MHHHMANbHOE SHAUEHHe OTpaXKae-
MOCTH TIpO3OBHX o6.naxon Z% . — MERHMAJbHOe SHavueHHe OOHAapY-

KHUBAEMOi OTPAXKAEMOCTH AJs AAHHOTO PacCTOSEHS. R, sapHcAmee
or thna PJIC, reomeTprueckux pasmepon Me'reoue.nn H yc.nosaﬁ pac-

OpPOCTpaHeHHs PaJHOBOJH.

Ecam nonoXuTs. nepsbii nu'rerpa.n paBHEIM eNMHAENe, TO BTOPOH |
Gyler XapakTepH30BaTh -IOBTOPAECMOCTE HEOCHADYMXEHHHX MeTeolle-
aefl Ha paccTogHHAX R == Ruwawe. [10b2ysice_AasHEIMH Ta6n. 4.1u 3.8,
MOXHO DPACCYRTATD, 3HAYCHUS Zm(R) Pacqe'rnme aaaqeuua Wp(R)

e l'lpe)l(‘:TaBJIEHHB Taﬁ.ﬂ 43..
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Tabauya 4.3

BeposTHOCTD OGHAPYKEHHS THIPOMETEOPOB B IPO3OBLIX 06JaKax

R M
PJIC
0—20 21-50 51—100 : 101—150 151—200
PCII 0,85 0,61 0,41 0,15 0,02
Im-12 0,21 - 0,15 0,02 0,00 0,00

Jlannple Taba. 4.3 CBHIETEJNBCTBYIOT O BeCbMa HH3KOH BepOSITHO-
cTH oOHapy:KeHHsS THIPOMETEOPOB B TPO30BEIX 00/1aKaX ¢ IOMOIIBIO
ykasauunx PJIC mo cpaBrenunio ¢ MPJI, aro ocofeHHo Kacaercs
I1-12. _

[Ipeacrapjsier MHTEPEC CONOCTaBHTh BO3MOXKHOCTH OOHAPYKEHHS
30H KOPOHHBIX DPaspslloB, CYUIECTBYIOIUHX MeXAy T'HIPOMETeopaMu
B rpo3oBbix o6iakax. C 3ToH umenbio ObLIM DACCUATAHLI OTHOLICHWS
Gx IJs caydasi, KOrfa Hcmoan3oBasca paauosoxartop [1-12. Cpasnue-
HH{e BEJHYUH Go, ¢r M §x ITIOKa3HIBAET, YTO OGJACTH KOPOHHPOBaHHUSA
MOryT -O0HApYXKHBATbCA JHIIL [0 paccrosHui 20—30 kM, T. e. Tak
e, KaK JOXAH C HHTEHCUBHOCTHIO I 2= 50 mMm/4. MEpHanb KOPOHHBIX
paspsioB, CyIIeCTBYOLIHe B ONpeNeJeHHBIX YAaCTAX Ky4YeBO-LOXKJe-
BHIX 00JIaKOB, IIO-BHIMMOMY, CO3XAIOT IepenJieTeHHe KHCTEBHIX pas-
PANOB, KOTOphIE, NOBTOPASCH, MOIYT 00Pa3oBHIBATHL 30HBI, CYILECTBY-
I0IHe ROBOJLHO INPOROJIKHTENBHOE BPEMS; HCUHC/ISAEMOe ENMHHIIAMH
H JecsTKaMH MHHYT. 3a 3TO BpeMs HPOHCXOJHT CIOpaiuIecKoe pac-
IPOCTPAHEHNE YACTH KHUCTEBBIX Pa3pafiOB Ha 3HAUHTEIbHYIO 006J1acTh,
_ KOoTopas B KOHIe KOHIIOB INIpeBpalaeTcsi B CTYNeHYaTHi JHAEP
C 3JIEKTPOHHOH KOHIeHTpauue#, pasuoi mpumeprHo 10'° m—3. Bpewms
CYIIeCTBOBaHHMS TAKHX JMAEPOB COCTABJSAET NECATHTHICIYHBIE H CO-
Thie AOJH CcekyHAH, ux IIIP, Tak xe Kak H TIJaBHLIX pPas3psanoB,
MOIKHO ONpeJeIUTh MO MeTOLY, H3NOXKeHHOMY B I. 4.4.ITo-Bupumowmy,
TaKasg OCOGEHHOCTL DAa3BHTHS TPO3OBHIX INPOLECCOB U OGBSCHSET
IPeATrpoO30BOe H3JyuyeHHe, HabalofaeMoe aBropamu pabote [80]..
© Tlpu TeOpeTHUECKHMX ONEHKaX BO3MOXKHOCTH pafgHOJOKanUOHHOrO
obuapyxenuss Moauuu ¢ nomombio PCIT u II-12 BocnosnsyeMcs
TakXke OTHOILIEHHEM CHTHAJ/ Iy M:

_ Py
= TP+ maPo + m3Pr (4.2)

B oranuue ot cootHOomenus (3.2), B (4.2) durypupyert-co6CTBeH-
HOe paJHOW3JIyYyeHHe VOHH3MPOBAHHOIO KaHaja MOJHHH Py, KOTOpOe
B METPOBOM [Halla3OHE BOJH MOMKET 3HAaYHTeJbHO IPEeBHIIATh MOII-
HOCTh coGeTBenHBIX mwymoB npuemuuka PJIC (cm. . 4.4). Idas pac-
yeToB OepyTcs Te Xe HCXOAHBIE NAHHBIE, UTO W IPH pacyere taba. 4.1.
B urore Gnuim mosyueH®! 3HayeHus ¢y A craguuii PCIT u T1-12

B (YHKIUH BPeME€HH, PACCTOSHMS H HHTCHCHBHOCTH SKPaHHPYIOMIHX
MOJIHHIO 0CaJKOB (TabJ. 4.4).
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Tabauya 4.4

OTHOWEHHEe ¢y NPH PAAHOJOKAUMM MOJHHHA B OCAJAKAX - PA3NUYHON HHTEHCHBHOCTH
Ha paccroguun R;=>50 kM u R,=100 xm

PCII I1-12
I mM/a tc -
R, R R, R
10 0 50 100 - 1350. 1100 .
0,06 0,3 0,6 18 1,8
50 0 36 85 1350 1100
: 0,06 0,2 0,6 18 1,8

W3 ananuza Taba. 4.4 BHAHO, UYTO B [epPBOHAYAJBHBIH ~MOMEHT
BpeMeHH (f==0) 3HaueHHe ¢y 3HAYUTEJbHO GOJbBIIE EIUHHUE; 3TO
ofecneynBaeT yBepeHHOe OOHapy:KeHne MoJHHE o6eumn PJIC.
OnHako B JafjbHeHIleM 3aMeTHBIM CTAHOBHTCS HEKOTOPOE IIpenMy-
mecrBo [1-12, obecmeunBalomee .Gojbliee BpeMsi HAGJOIEHHS 32XO-
curnajo mojHui nmo cpaBHeHH0 ¢ PCII rnaBaeiM o6pasom 3a cuer
MEHBUIETO BJIMAHHS OCaJKOB, SKPaHHPYIOLIHX MOJNHHH, H Gojee cia-
6oit sapucumoctd IIIP mosmuit or BpemeHH B METPOBOM AMana3oHe
0 CPABHEHUIO C JAELHUMETPOBEIM.

4.8. Tounocte onpedesenuss KOOPOUHAT ePO308bLLX
paspadoe ¢ nomouoro PJIC

B cBasu c¢ rTem, uro ganuble PJIC;y u PJICy 0 MecTomosoxkeHUH
I'P conocraBigioTCs C HOJEM pajirnodxa I'PO30BLIX 00JaKO0B, HAOJIO-
naemblx Ha 3kpanax PJIC canrumerpoBoro nuamasoHa paguoOBOJIH,
MPEJACTABJSIET HHTEPEC PACCMOTPETh, C KAKOH TOYHOCTBIO YCTAHAaB-
JIHBAIOTCS KOOPAHHATHI 3XO-CHTHAJOB MOJHUHA. Tak Kak. B 3SKCOEpH-
MeHTaJbHbIX HccledoBaHusax ucnoassyiorcs PJIC 11-12 u PCII, mpo-
BelleM TAKOH aHaJu3 IPHMEHHTEJNHHO K 3THM CTAHUHAM,

ToyHocTs onpenesieHusi MECTONOJNOXKEHHA JOO0H Ienu, B TOM
ypcae v [P, 3aBuCUT OT OIMPOK NPUMEHSEMOr0 PaANOJOKALHOHHOTO
‘METOAA B HeJOM M OUIMOOK H3MepeHHH, OOyCJOBJMBAEMBIX TaKTHKO-
TeXHHYECKHMH NAaHHBIMH UcHoib3yeMblx PJIC, ocobenno ux uHAMKA-
TopoB. Ilonpo6HO Takue 3aBHCHMOCTH paccMOTpeHbl B patore [133].
B wenom TOYHOCTL onpefesnends kKoopauuat I'P 3aBHCHT OoT omn6oK
ONpefeNeHns] PacCTOSHMS M asuMyTa. BoO3MOXKHOCTD pasﬂ,enbﬁoro
o6HapyXKeHHs paspsiioB OCYCIOBIMBAeTCS KaK paspeuraollefi CIo-
cOoGHOCTBIO HO OAJBHOCTH, TAaK H paspelwamolnefi cuocobuoctsio PJIC
B a3MMYTaJbHON MJIOCKOCTH. PaccMorpum mepeuuc/ieHHble 3aBHCHMO-
CTH Pa3jiebHO.

4.3.1. TouHocTh onpepelieHUs] PACCTOSIHHS A0 MOJIHMM, Ha rou-
'HOCTb OINpeJieJIeHHs PACCTOSHHS JO MOJIHHH BJHAIOT CJAEAyIolre (ax-.
TOPHI:
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1. OTinune peasbHOH CKOPOCTH PAaclpOCTPAHEHHS PaAMOBOJH OT
HX CKODOCTH B CTaHZAPTHOH aTMochepe. DTO IPUBOAUT K TOMY, YTO
Ha TpeleJbHOA najbHOCTH OGHapyxeHHs MoJHHE R~2200 kM Oymer
MMeTb MECTO MaKCHMaJbHOe 3aBhbllieHWe paccTosiHMA Ha AR~ 200 M
[133]: :

2. Bo3MOXHOE HECOOTBETCTBHE MOJOCH NPONYCKAaHHsI IIPHEMHOTO
rpakra PJIC AaMTeNbHOCTH 30HAMPYIOUIEro HMMIyJbca, IPUBOAsSILEE
K H3MEHEHHIO KPYTH3HE IepefHero (ppoHTa BHAEOCHTHAJA (BATAKKH
dpoura) H, cAeIOBATENbHO, K 3aNa3lbiBAHHIO PErHCTPalldH 3X0-CHI-
Hajga Ha BpeMs f;. M3 paborm [133] caemyer, uro y PJIC TI-12
t3~ 2 MKC. DTO NPHBOAUT K OMIHOKE ONpefelieHHs paccTosHus AR;~
~ 300 M. ,

3. TlpenesbHasi TOUHOCTL HCNOJb3yeMoro upaukartopa PJIC. Ona
3aBHCHT OT OMIHOOK HM3MEpeHHs DPAaCCTOSHHS 1O 3JeMEeHTapHOH OT-
MeTKe, a TakXKe oT OIHubOoK OTcueTa, OGYCJIOBIHBaeMblXx- GOpMOH H
pasMepamu peasbHOf mesau. Pasmep asjeMeHTapHOH OTMETKH OIpele-
asercss Auamerpom cBeroBoro nAtHa AJIT, KOTOpHIH 3aBUCHT OT Ka-
yecTBa (HOKYCHPOBKH 3JIEKTPOHHOTO Jyda M OOLIYHO IIPOIOPLHOHAJEH
IuameTpy skpana [133].

U3 ckazaHHOTrO CjenyeT, 4TO OLIMOGKHU B ONpeleJeHHH PacCTOSHHSA
Z0 MOJHHHM 32 CYeT HCIOJb30BAaHHS PeaJbHOH CKOPOCTH paclpocTpa-
HEHHMA PaJHOBOJHBI M HECOOTBETCTBHMSA NOJOCH IPONYCKAHHA NpPHEM-
HOTO TPakTa AJHTEJbHOCTH 30HAMPYIOUIET0 HMIyJbCa HEBEJIHKH.
Paccmorpum najee omnGKHM B ONpeje/leHHH PAaCCTOSIHHS [0 MOJIHHY,
06yCcJaOBIeHHbIE IPEeIeJbHOM TOUHOCTHIO HHINKATODHOrO ycTpoficTBa.

[TpumenuTenbHO K HHAUKATOpaM THna A, umeromumcs B PJICTI-12
u PCII, omu6xy usMepeHHs PACCTOSHHS A0 MOJHHH 3aBHUCAT OT KPY-
TH3HBl (DPOHTA 9XO-CHTHAJa M OT YPOBHS COOCTBEHHBIX IIYMOB TIPH-
eMHHKAa Ha €ro BBHIXOZE, T. €. oT oTHouweHusA Ug/Un. Ecin Bocmosbso-
BaThCH pacueTaMmu, IpUBeleHHBIMH B paborte [133], TO HeTpyIHO
ONpeNe/NHTh, UTO OWMOKA IIPH U3MEPEeHHH PacCTOSHUS HHIUNKATOPOM
tura A cramuyu I1-12 npu macinrabe ero skpana 50 kM U Ue/Uy=
=2 He npesbitaer 370 M. IIpu u3MepeHUH HHAMKATOPOM KPYTOBOTO
0630opa omubka 3aBHCHT, KPOMe TOTO, OT KOHEUYHLIX pa3MepoB CBe-
TOBOTO NfTHA. YYHTHBas Bce (AKTOPH, BJAHAKIINE Ha TOYHOCTb
olNpele/ieHNs 1aJbHOCTH LeJH, OBLIN IIPOBEJEHB pacyerhl, peKOMEHIY-
emele [133], ¢ yuerom mapamerpoB crauuuii I1-12 u PCII, npuseneH-
HEIX B TabJ. 4.5. _

Pesyabrate pacuetoB upu Ue/Up==2 u U,/Un= 10, nossoussio-
IIMEe OUEHHTHh OWHMOGKH H3MEPeHHs PACCTOAHHS A0 MOJHHEH ARoem
C TMOMOINBIO HHAMKaTOpa THHNA A, mpeacraBjeHH B Ta6n. 4.6.

U3 r1abn. 4.6 BuaHO, uro npu yseanyeHHH Ue/Uw TOUHOCTH ompe-
JIeJIEHHs] PAaCCTOSIHUS. IO MOJIHWM O HHIMKATOpY THIA A yBenuuH-
Baefca. C wmenpluefi norpemHoctbio R ycramasausaer PJIC PCIL
OG6e cranuum HauboJee TOYHO ONIpefeNsdloT paccrosgHue Ao I'P mpwu
MmaciutTabe uHAMKaTOpoB THma A, paBHoM 0—50 kM. MoxHO OTMe-
THTb, UTO ARo6m NPH ONpeNesieHHM paccTosiHus A0 moauud no MKO
Haubosee npuemsaeMoll st stofi nean PJIC T1-12 ma macmrabe 0—
100 xm He npeBuicuT 250 M.
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Tabauya 4.5
Hexo'ropue napaue'rpu PAC T- 12 u PC

. Hapamerpu ’ o :
pac : THn ' Jama Dnanerp -
- ] . .0 - | HHEHEATORA | PASBEDTRY, MM | IATHE, MM
Tue | Afwlm | - g oo _ K
n-12 6 300 m ] a- ] 12 0,6
| | | w0 ] 10 0,65
-pct | 21 | 80 | .4 | A 120 0,6
.o : * HIKO 120 0,6

Tabruys 46

Oumixr HIMEPEHHS PACCTONNHES (MeTpH) No uumlmropau TANA A
PJIC 1-12 & PCI

. - - . Macmrad mumxmpa,
PJIC J— .
' T o—mo 0150 0—200
12 - 2. 373 498 623 - - 748
. .10 175 300 425 _ 560
" PCI . 2 216 340 " 465 . 590
Co 10 . 143 268 393 518

KpoMe pHHlensioxeAHHX (axkTopoB, NMpy ONpefReleHAH TOYHOCTH
H3MEeDEeHHS PACCTOAHHA HeOGXOAMMO YUHTHEATH OMHOGKE HHTEPHOJNH-
H¥H, BOSHUKAIOIIHE NPH OTCUETAX B OPOMEKYTKAX MEXAY SJIEKTPOH- .
. HBIMH MacmITaGHBIMH MeTKaMH H paBHHE !/j paccTosmus MexAy
M. Tak Eak B HCNogbsyeMHX Hamu PJIC serkn caenyor -uepes .
10- kM, To omk6ku Aurepnonsuuu pocruraor ! xM. Caegyer orme-
e, 4ro PJIC I1-12 u PCIT npr makcHMafiibHOM YAAJICHHN MOJHHA
(200 KM) C Y4ETOM HETEDNOJALHH NO3BOJIAIT HSMEPHTH PACCTOf-
HHe ‘0 HHX ¢ TOYHOCThio mpumepEo [5—I1,8 kM. Oamako B Tex
clyyadx, -‘KOTAA ~ rpososue o6jaka. Haxopsarca Ha R=C 100 kM &
CHIEHOTOUHHE PASPARH COMPOBOKZAIOTCA HHTEHCHBHEIM  9JICKTPO-
MATHHTHHM H3JyueHHeM B guanasone gacror PJIC, ARgem MOMXer
npesumats 1,8 kM. Takoe HsiayuenHe, ODpeBHmIalmee cobGCTBEHHHE
myMH npueMHoro Ttpakra PJI T1-12 B 5—10 pas u Gojee, mpuua-
maercst npu pacmojoxenud I'P Ha R << 100 kM. Ecam R > 100 km
pausuuem IMH TP ma ARoem ° MOXHO npereSpeun, 3aMeTEM, 4TO
' U3MEHEHHe ICHH MAcmTalHEX MeTOK MOXeT HOPHBECTH K YBeJHde-
HHIO TOHHOCTH oTcueTa, Ho Tax Kak pasMepbl 9XO-CHIHAJOB MOJHNHA
3HauATeNnbEO Gosplle ! KM B DPACHOJOXEHHE. atpcbemlmoro HEeHTpa
H3JTy9eBRS paspstAOB KaK B NoJyie PaAMO?Xa MOJHEHH, TAK B HeNocpel:
CTBEHHO MOJIHHH TOKAa He YCTAHOBJCHO, JAajibHefillee DOBHIIGHHE
TOYHOCTH ONPEefeNeHHs PACCTOAHHA O PaZHO3Xa MOJHHH, OCOGSHHO.
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TpU  CONOCTABJEHHAX C 3HAUHTEJ]HHO OOJIBIIMMH pasMepaMu Ipo30-
Bbix 06sakoB, o6HapyxuBaembiMu PJICy, moka He siBjsieTcss Kpai-
Heft He06XOUMOCTHIO.

4.3.2. Pazpemaiomas cnoco6HOCTh no -gafbHocTH. M3BecTHO, UTO
paspeluamlnas CIoCOGHOCTb 1O AajbHOCTH (ARj;) XapakTepusyercs
BO3MOKHOCTbIO PasleNbHOTr0 HAOJIONEHUS MO0 ONXHOMY asuMYTY ABYX
TOUEUHHIX LeJseli Ha HHAUKatopax PJIC u 3aBUCHT OT AJHTENBHOCTH
30HAHPYIOILEr0 HMIYyJbca, BPEMEHH POCTa M CIaja CHrHaJja, aTakKikKe
OT BpeMeHH NepeMeNleHHs] JydYa Ha pPacCTOSHHE, PABHOe AUAMETPY
pucyemoro nsrHa. OUeHUTh 3HaueHHe ARy MOXHO ¢ IOMOWIbIO $op-
MyJi, TpeAcTaBJeHHEHIX B paGore [133]. PaccunTaHHBE 3Ha4YeHHA
paspemaromeii crnocobuoctn no xansuoctd mas PJIC T1-i12 n PCII
npuBeLeHH B Tabu. 4.7.

Tabauya 4.7

Paspemaiomue cnocoGnocrn M-12 u PCIl no gannHOCTH B 3aBHCHMOCTH
ot macmraGop UKO

. Macwtab HHIMKaTOpa, KM
PJIC | -
0—-50 0—100 0—150 0—200
I-12 1650 1900 2150 2400
PCII 745 995 1245 1495

W3 taba. 4.7 BUAHO, UTO B LeJAX YJAYUIIEHHS paspellalomed cro-
COOHOCTH 1O HANBHOCTH NPEJNOYTHTENBHO IPOBOAUTb HAGJIIOLEHHS
Opu MaJjblx Macmrabax HEAMKATOpoB. B cBsAzm ¢ stum B PJIC II-12
OblT BBELEH CIENHAaJbHbIA 6JI0K, 3alepKUBAIONINHA 3aNYCK Da3BepTKH
HHIHKATOpPOB. B KkauecTBe 6JiOKa 3alepXKKH HMIYJbCOB 3alycKa
pasBeptku Ha 50, 100 u 150 KM MoryT GHITH HCIOJB30OBAHHL BBINY-
CKaeMble IIPOMBILIIJIEHHOCTBIO DEHEPATOPH! IPSAMOYTOJBHEIX HUMIYJb-
coB, Hanpumep tuna MI'M-15. OnnoBpeMeHHas 3alepXKKa PasBepTOK
pupukaropos MIAB, MMKO u Tuna A oGecmeunBaer IpoBejeHHe Ha-
6momeHnil 3a MoJHHSAMH Ha Macumitabe 0—bH0 kM B pazmyce 200 kM.
Takum 06pa3oM, He TOJHKO MOBHIIAETCS Paspelranilas CHOcoGHOCTDH
CTaHUIHUM IO AaJbHOCTH, HO H ymeﬂbmae'rcx 3HaUeHHe paccMOTPeHHOH
BoIIIe BeJHUHHB AR om.

4.3.3. TouHocTh oOmpejelieHHyg YriaOBLIX KOOpAMHAT W paspemiarc-
mas cnocoéuocts PJIC NM-12 u PCII no asumyry. Ilpu o6napy:KeHHH
mosuun PJIC ee asuMyT ycTaHaBIMBAIOT HAa OCHOBE MeTOJa MAaKCH-
MyMa, T. €. HalpaBJjeHHe Ha OOBEKT oNpefessercs MO HaHOOJbIIEMY
3HAYEHHIO aMIJIUTYIH pajHO3Xa, HMeKINeMy MeCTO IPH COBMeLle-
HHH OCH JHArpPaMMBl HANpPaBJEHHOCTH AHTEHHH C HAIpaBJeHHEM Ha
uesb. Ilpu 3TOM mejieHr O6beKTa IPOXOJUT Yepe3 BEPHINHY IVIABHOTO
JenecTKa AMarpaMMbl HAllPaBJIEHHOCTH AaHTEHHB!, TJe HHTEHCHBHOCTH
palnosxa MakKCHMaJsbHA, a IeJeHTallHOHHAs YYBCTBHTEJNbHOCTDb Ipak-
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THYeckd paBHa Hymao. [locienHee oOyC/a0BJAUBAET B HEKOTOPHIX CJY-
Yyasix HEIOCTATOUHYI) TOUHOCTb OIpeeseHHS YIVIOBLIX KOOPAUHAT LEJIH.

Kak cnenyer us [133], omepatop MoxkeT BH3yaJbHO 3aUKCHPO- -
BaTh YMEHbUIEHHe MaKCUMAaJpHOH AaMIJIUTYAH pajH03xa, eCJIH OHa
H3MenurTca He MeHee, ueM Ha 10 9%. B sToM cayuae makcumaJsibHast
omubKa B ompejfefeHHH asuMyra ean -Abyaxc cocrabaser 0,250,
rae O, — wupnHa (B rpajgycax) JHArpaMMbl HAIPaBJICHHOCTH aHTEHHE
B TOPH3OHTaJbHON mUJockocTH. Hia ananusupyembix PJIC snaueHus
0r npuBeneHH B-TabJ. 4.5.

OnpenresieHne asuMyTa TAKUM CIOCOO0OM IIpedriosiaraeT HaJjuyue
LeIH, 9XO-CHTHAJbl KOTOPOH S3aKOHOMEPHO HW3MEHSIOTCS IO aMILIH-
tyne npu BpameHun anTeHHn PJIC. Pagnosxo mojaHMM — mpeicras-
asier coboli KpaTkoBpeMeHHHIHH (mo 600 mc) curHan, 3HAYMTEJNbHO
GAYKTYUPYIOIIKHH B 3aBHCHMOCTH OT umucia mHoBTopHHXx [P Bo
BCIOLIMIKE MOJHHH. ITO OTpaHHUYMBaeT HCIOJL30BaHHE METOJa Mak-
cUMyMa JAJsg OIpefeseHHs a3UMYTaJbHOrO IIOJOXKEHHS MOJHHH.
TToaTOMY OTCUET YIJIOBHIX KOOPAHHAT MOJHHH IeJecoo6pasHO HMPOH3-
BOANTb, KOTJA aHTEHHA CTOMT HAa ONpeleseHHOM a3uMyTe C IOrpell-
HOCTBIO, OTpefesnsieMOi OWMOKAMH H3MeDeHHs VIVIOBBIX KOODJINMHAT,
9JeMEeHTAPHON OTMeTKH M H300paxKeHHsl peaJsbHOH meau. He ocra-
HaBJWBAasCh HA aHaJ/y3e YKA3aHHBIX OMINGOK, NOAPOOGHO M3JOXKEHHBIX
B [133], mpuBeAeM 3HAUEHMS MAaKCHMAaJbHBIX OMHOOK ONpedeseHus
YIJIOBBIX KOODAHHAT MOJHHH ([IpM HENOABHMIKHON aHTEHHE) B 3aBH-
cumoctd 0T R (Tabs. 4.8).

Tabauya 4.8 ’
3uauenns A0, pas PJIC M1-12. u PCII (rpanycn)
Macurab | R kM
uHaukaro- [ PJIC -
pa, Km 25 50 100 150 . 200
0—100 [I1-12 6,28 6,28 6,15 — C—
PCIl 3,08 2,78 2,65 — —
0—200 [II1-12 7,15 6,58 6,28 6,19 6,15
PCI1 3,65 3,08 2,78 2,69 © 2,65

Ipusenennsie B Tabsa. 4.8 spwavenus ABy BIOJHE - COMOCTABUMBI
C a3UMyTaJbHBIMHE OMIHOKAMH aBTOMATHUYECKHX [a30Ne/eHIaTOPOB-
nansaoMepoB. Ecan antemna PJIC TI-12 ycraioBjieHa HENOABHXKHO
Ha nauboJjiee T'PO30AKTHBHYIO HacTh oO6Jaka, GoJbliag 4YacTh IeJIeH-
rop ATTIJ] pacnosaraercs B cektope 6y o= A8y, rre 0z — asuMyT He-
noxsuxHo# anteHHsl PJIC- I1-12, manpas/seHHOH - Ha HccaeayeMoe
obsaxko. _

Us rtaba. 4.8 BunHo, uto craguus PCII nossosser onpefensTs
HanpaBJeHye Ha Iesb IPUMEPHO B 2 pasa tTouHee. Ilpu Heobxommmo-
CTH YCTaHOBJIEHHS TPO30AKTHUBHON YacTw paiuHosxa o6jaxa, obHapy-
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JKHBAEMOTO ¢ TOMoUIbio, Hanpumep, MPJI-1, Gonee pocroBepHE gaH-

uele PCII. :

Paspemaromasi . cnoco6rocts PJIC: B asuMyTajbHOR IJOCKOCTH
ONpENESICTCs TeM MHHHMAJBHEIM YIVIOM, OPH KOTOPOM JABa TOUEUHBIX
o6beKTa €lle MOTyT OhITh BHAHLI HAa 3KpaHe PasienbHo, T. €. LINPH-
#of syuya PJIC u pasmepom 3JIeKTPOHHOH OTMETKH Ha JaHHOM pac-
croauun. Ilo Mepe mpuONHKeHHST OTMETKHM K ILEHTPY 3KpaHa paspe-
mapmasi cnocoGHOCTh no yray mecta yxyamaercs [133]. 3nauenus
paspemawoiuux cnocobrocreli nmo asumyry anas PJIC T1-12 m  PCII
npuBefeHs B Tabx. 4.9.

Tabauya 4.9
Yraosaa paspematwoniasg crnoco6uocrs no asumyty PJIC mpu pasauusbix R
R xm
pJIC 6° ‘
25 50 : 100 150 200
I1-12 11 14,5 12,7 11,9. 11,6 11,4
PCI 4 7,5 5,7 4,9 4,6 4,4

JlanHbe, NpuBefeHHBE B Tabj. 4.9, MO3BONSIOT OUEHHTH Paspe-
[AONIYI0 CIOCOOHOCTh MO asuMyTy L, H mo miomaiu Sy (tab.a. 4.10).

Tabauya 4.10
3uauenna L, u Sp PJIC NI-12 u PCII npu pasauynex R

In-12 ’ PCn
R KM

Lp KM Sp KM2 Lp KM Sp Km?
25 6,3 — 3,2 —
50 1,1 18,3 4,9 3,7
100 20;8 39,3 8,b 8,4
150 30,2 65,0 11,9 14,8
200 39,8 95,5 15,4 23,1

IlpoBeleHHBIE OLEHKH TOYHOCTH OINpELeNeHHs YIJOBBIX KOODIAH-
mat u paspematowes cnoco6rocrs PJIC I1-12 u PCII no asumyty
[IOKA3EIBAIOT, UTO OLIHOKH B ONpPENEJICHHH YIVIOBBIX KOOPAHHAT TEM
MeHplue, yeM OGJHXKe pPacHoJOKeHa Ledb, a paspelnarlias cHocob-
HOCTb CTAHLUMH B a3UMYTaJbHOH  IJIOCKOCTH BO3pacTaer IO Mepe
VIaJeHHs] OTpaKalouero o6beKTa.

H3 ckasaHHOTro cjelfyeT, UYTO B 3aBHCHMOCTH OT IOCTaBJICHHOMH
3ajauyn 1npu 00paboTke MAHHBIX HaGJMIONeHMH LeJecO06pPasHO  MNpo-
BOAHThL pasTpaHHueHue OGHAPYXKEHHBIX DaRHOJ0KATOPOM MOJHHH Ha
OJMXKHHEE U JaJbHHE.

Han6oablnee  KoJIMYECTBO TPO3OBBIX Pa3psioB B 06JaKe MOXKHO
0oGHADPYXHUTH NPU OAHOBpPeMeHHHX HabuiofeHusx craHuusamu I1-12.u
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PCIT (cm. m. 4.4). OnHoBpeMenHas paGota CTAHUWH MaeT H Apyroe
npeuMymectBo. HMcenenopanus, Beinonsennbie A. ®. T'omgapom [63],
noKasaJH, yro IpH pabore aByx PJIC, onHa M3 KOTOpHIX HaxoAuTCs
B KPYyroBOM pexuMe 0630pa, a Apyras yCTAHOBJIEHa HENOABHXKHO Ha
TPO3OBOM 0Yar, MOXKHO AOOUTHCS 3HAYMTENHHOTO YAYHUWEHAS TOYHO-
CTH ONpPEHCJEHUS a3uMyTa MOJHHE (c ommOKo# 4=1°).

B rtabua. 4.10 crenyer o6paTHTL BHHMAHHE Ha OTHOCHTENILHO He-
BLICOKHE 3HaueHHa Sp. DTo HEOOXOAHMO YUYMTHIBATH [IPU CONOCTABJE-
UM AaHHBX I1-12 mw PCII ¢ pesysnprataMu Habawopenuii- MPJI.
B Hacrosimiee BpeMsl 10 KOCBEHHBIM PaJHOJOKANUOHHBIM KPUTEDHSIM
(mas MPJI-1) rposel durcupyioTest B siueiikax pasmepom 15 X 15 kM
(S1==225 xm?) n 30X30 kM (S: =900 xm?) [122]. IIpu comocras-
JeHUH 3HayeHHH paspemapllell — cnocoOHOCTH Sp, TPHBENEHHBIX
B taba. 4.10, ¢ Sy u S» BHAHO IpeuMyluecTBO Hcmosb3oBaHus PJIC
I1-12 u PCII nnsi onpefesieHHsl 3JeKTPHUECKH .aKTHBHHIX 30H B IloJie
panno3dxXa I'PO30BHX 00JaKOB, IJOMAAL KOTOPHX, B CpelHEeM COCTaB-
aster 100 xm? [95].

B sakaioyeHHe cJefyeT OTMETHTb, UTO IOBHIIIEHHI0 TOYHOCTH
PAXHONOKAIMOHHOTO OIlpefiesieHHs MecTomojoxenus I[P cmocoberso-
Baso Gbl pasTpaHUYEHHE CHJALHOTOUHEIX BEPTHKAJBLHHIX KaHAJOB MOJI-
HAH THOHA 00JaKO—3eMJs M JPYTHX paspsaioB HHBIX ODHEHTaIHi
B mpoctpaHctBe. [lo-BHAMMOMY, 3TOr0 MOXHO IOCTHUL HPH HCIOJb-
soBauuH PJICy u PJICy, cO CKaHHDYIOIMHMH Y3KOHAIPaBJieHHLIMH
aHTEHHAMH, IIO3BOJISIOIIHMH OLEHHTDH opHeHTaumo HOHHU3HPOBAHHBIX
KaHaJI0OB MOJIHHH B IIPOCTPaHCTBE.

4.4. Pesyaovrarst uccaedo8anus epo308ouLx O5/LaIC08
u paspados

4.4.1. Metoabl PpAXHOJOKALHOHHOIO HCCHAECNOBAHHSA [PO30BLIX 00-
JlaKoB W pas3psanoB. M3BecTHsl MHOTOUHCAeHHBle pabOTHl 1O pamHo-
JIOKaIMOHHOMY HKCCJIENO0BAaHHI0 TI'PO30BHIX 00JaKOB B CAaHTHMETPOBOM
Juanasone pagHoOBOJIH — B JAHMAaNa3oHe, IAe, Kak NMpaBujo, He obHa-
pyxkmuBaiorcs rposoBele paspans (I'P). B atux paborax mpusamjiex-
HOCTb Oo0Jlaka K rpO30BOMY YCTaHaBJWBAajach Ha OCHOBE COMOCTaBJjie-
HHSl NapaMeTpoB HX paiuo3Xa ¢ HaHHBIMH O Ipo3ax, 3aHKCHPOBaH-
HBEIX METEOPOJIOTHUECKHMH CTAHIHAMH HEHHCTPYMEHTAJbHBIMH CIIOCO-
6amu. Ilpum TaxoM CONOCTaBJEHHH OTCYTCTBOBaja YeTKasl BpeMeHHAs
CUHXDOHH3aluHa HaG6MIOAeHUH, NO3BOJSOMAsS ONPENEeNHTh H3MeHEeHHe
HnapaMeTpoB paiuosxa obyakoB A0 NogmieHMs B mux I'P u mocuae
ux upexpamenus. HeBo3aMoxkHO ObIO TakKe YCTAHOBHTH H3MEHEHHE
NapaMeTPOB 5XO-CUTHAJOB TPO30BHIX OOJAKOB B 3aBHCHMOCTH  OT
H3MEHEHHs uucja pa3panoB B HHX. HecMmoTps Ha 3TO, IpH  MHOTO-
YHCJEHHBIX COIOCTABJEHUSX DaAM03Xa Tpo3 ¢ LAHHBIMH METeOCTaH-
HUH YCTAHOBJEH PsSAJ pPaAHOJOKAINOHHBIX lapaMeTpoB, XapakTepHu-
3YIOIKUX TPO30BHE o0Naka B HX aKTHBHOH cTaiguu [H9, 12B], wuro
TO3BOJNIO pa3paboTaTh KOCBeHHBIE KDHUTEPHH ONpele/]eHHMs TIpos,
IIAPOKO McHoJb3yeMele cerbio MPJI-1 (2) B omepaTtuBHO# pabore
OpH -MeTeoobecleyeHny, Hanpumep, apuanun [122].
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B mocrnenHee mecATHJETHE 3HAUHTEJALHO BO3POCJTA HHTEHCHBHOCTD
MOJIETOB CaMOJIETOB. B CBsI3W ¢ 5THM NOSBUJIaCh HEOOXOLUMOCT IO-
JYUYeHHS JAHHBIX O BO3MOXHOM Iepexoje obgaka B IPO30BOE CO-
crosinne. Bo3poc TakKe WHTEpeC K OIpelesNeHHI0 3JeKTPHYEeCKUX Ia-
pPaMeTpoB TpO30-TPALOBEIX 00JIAKOB B IpoUecce BO3JeHCTBE Ha HHUX.
Bce 310 morpeGoBasio HCCIELOBAaHUS TPO3OBBIX OGJAKOB Ha pasJfuy-
HBEIX CTaJWsIX HX 9BOJIONUMK (pa3BHTHe, 3peJjasi CTajiusi, pacman).
Jas mosyueHHs ykKas3aHHBIX MQAHHBIX BO3HHKJIA HEOOXOAMMOCTb
YCOBEPIIIEHCTBOBAHYS MeToJa HCCJIEe[0BaHUS TPO30BEIX 0O0JaKOB Ta-
KHM 00pa3oM, 4TOOH HapsAy C PafHOJOKAaUHOHHBIMH HaOJIOAEHHsMU
B CAHTHMETPOBOM JHamasOHe OCYLIECTBJAJOCh TaKXKe OOHapyKeHHe
U OnpeleseHHE MECTOINOJIOXKEHHS B 3THX 06Jaakax TIPO30OBHIX pas-
PSROB. : ;
. 1. Merox wucchaenoBanusi rpoO3OBEIX 00JAKOB Ha OCHOBe COBMECT-
HOIo McrnoJgb3oBanusi HasemHsix MPJI u rposonexenratopa. [as uc-
ciefoBaHHS 06/IaKOB 3THM MeTOJOM OBl pa3paboTaH cHelHaJbHBIN
rpos3omnesieHratop, . 06ecneudBaOIUE aBTOMATHYECKOe COBMENIEHHe
panmosxa oG6JAaKOB™ HA SKpaHe Ha3eMHOH MerteopoJsoruueckofi PJIC
(HMPJIC) c nejeHraMu Ha TpO30BHe paspsfAbl. JTO AOCTHTAETCSH
TyTeM CONpSIKEHHS MOHOHMIYJbCHOTO aBTOMATHUYECKOIO PaJHOIeSIeH-
ratopa CBepXAJHHHOBOJNHOBOro auamasowa (MAPIT CIB) [41, 52]
¢ PJIC MPJI-1, y kotopoit KO uMeeT HENOABUXKHYIO CHCTeMy (op-
MHUPOBaHUS paiuaipHO# pas3BepTkH. Ecju paspeiBaTh pasBepTKy
HUKO PJIC na spemsi Afp, B TeueHHe KOTOPOTO B a3HMYTaJbHOH IJIOC-
KOCTH OHa mNepeMellaeTcs NPHUMEpPHO Ha 1° H B 3TOT MPOMEXYTOK
BpeMeHu Afp noxaBate nesnenr ¢ MAPIT CIB, ro xta MKO MPJI-1 pas-
PHIBbl pafMaJbHON -pasBepTKU He Gyayr npocnaexuBathes. [TocTpoeH-
HO€ Ha 3TOM IpPUHIMIE YCTPOHCTBO, paszpaGoTaHHOe ABTOPAMH COB-
mectHo ¢ . JI. KunnGeprom u @. M. BypaakoBbiM, 03BOJIHJIO BLIBe-
cty onHosHaunui mejsenr I'P MAPII COB (puc., 4.3) wa HKO
MPJI-1 «(puc. 4.4) B pexume KpyroBoro o0630pa CTAHIHM, HMEIOILEH
© aHTEHHY CO CKOPOCTbi0 Bpamienus 6 oboporoB B 1 mud. [lpn 3TOM
Aty ~ 28 mc. Heo6xoxumocts coBMelleHHs -9x0-curHanos MPJI u ne-
senra T'P BO3HHKJIA €Ille H B CBSI3H C TeM, YTO T'PO3OIEJEHraTop He
HO3BOJISJT YCTAHOBUTL YHajeHHe Tpo3oBoro obiaaka. Paccrosinue 1o
rpo3oBOro ouyara B 3ToM cayudae ompenensercas no VKO MPJI [40].
Orpanvyenue paauyca HeHACTBHSI TIPO3ONEJIEHraTopa JOCTHIaeTCs
C MOMOIIBI0O AMIJIHTYAHOTO CeJEKTOpa. YUHMTBIBAf, YTO HHTEHCHBHOCTb
U3JIYYeHHS MOJHUHA--OT OLHOrO [PO30BOro oOJiaKa 3HAaUUTEJNBHO Me-
HAETCS OT paspsna K paspsany, 30GheKTHBHOCTb aMIIMTYLHOH ceJiek-
UWH He CJHIIKOM Bbicoka. HecmoTps Ha 370, coBMmecTHas paboTa
MPJI u rposomneseHratopa MOO3BOJISIET MOJYUYHTb MHOJE3HYI0O HH(OP-
Mauuio 06 2BOJIOLHH O6GJIAKOB M IPOBOAMUTH pasrpaHHueHHe HX pa-
JIH03Xa Ha CPO30BbIe W JHBHeBBle, eCcJH pacCMaTpHBaTb B IIpoIecce
06pa6oTKY TAHHBIX TOJBKO CJAEAYIOIIHe CJaydau:

1) rposoBrie o6iaka HaxoAsATcs B pajguyce obHapyxenus MPJI,
3a TpefeNaMH 3TOTO pajuyca TPO3bl OTCYTCTBYIOT. ITO ycTaHaB-
JIUBAETCSI MO KOJIBUEBHIM KapTaM NOTOJBI, €XKeYacHHM HaOJMIoJCHUSAM,
UITOPMOBLIM TPEAYIpeXKAeHHSIM H CHUMKaM OO6JIayHHIX IOJeH, mojy-
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yaeMblM ¢ nomomibio HMC3. Ilesecoo6pasHo mpu 3TOM NPOBOLUTEL HA-
6a10eHus B CPOKH, OJM3KHE K OCHOBHBIM cuHomrtHueckum (0, 3, 6u
HT L); - '

2) Ha OZHOM asuMyTe IPHCYTCTBYeT OIHMHOUHLIH TI'PO30BOH ouar.
Ecin Ha aspMyTe MOJHHH HaXOAATCS J[Ba oyara, TO IpHHALJIEX-
HOCTh KAaXJOrO 43 HUX K TPO3OBEIM . MOXKHO YCTaHOBHTb JuGO 4epes
HEKOTODHIH HHTEPBAajl BPEMEHH, KOTJA STH OYard CMeCTITCs ¢ OLHOTO
asuMyTa, Ju60 INOCPEACTBOM aHa/JH3a NapaMeTpPOB HX pajHosxa
(BblcOTa, OTpPaxaeMOCTb) B = COOTBETCTBHH C KOCBEHHBIMH KpHTe-
puAMY. : '

DTOT MeTOJ II03BOJISIET IPOBOAUTH HCCJIEIOBAHUS TPO3OBHEIX 06-
JIaKOB 0o0Jlee KadeCTBEHHO, YeM COINOCTaBJEHHe - PaiHOJOKALHOHHOHI
HH(pOpPMALUKH € AAHHBIMH METEOCTaHLHH, TIPH J0OBIX MOTOJHBIX YCJO-
BHSX. :

Qororpadun, caenaHHble TPH HCCJAEAOBAHHM T'DO30BhIX 00JAKOB
12.06.7]1 r. Ha OCHOBe MeTOAA COBMECTHOFO wucnoJb30Banus PJIC
[1-35, TIPB-10 u rposonenenraropa MAPII CJB, npuBesess ua
puc. 4.5. OcHoBriBasice Ha nokasanusix MAPII CIOB, HeoqHOKpaTHO
YyKa3bBalOWero asuMyTH paspspaoB B cexrope  180—200°, mMoxHO
yTBEpXKAaTh, YTO 06JiaKO, yaajaeHHoe Ha R= 100 kM, fBJIsercd rpo-
30BBHIM.

[Ipu akTHBHO-IaCCHBHOH METOAMKE HCCJEAO0BaHHS I'DO3OBLIX 0bJa-
KOB MOXKHO HE HCIOJb30BATH BHU3YaJbHO-CJAYXOBHlEe HAaOJIONEHHST Me-
TEOCTAHUHH JJs1  aHajd3a paauosxa o00JakoB, OBGHAPYKHBAEMBIX
pasauyabeiMu PJIC, Takas metommka GoJiee JOCTOBEPHO KJaCCHGHIH-
pyeT 3xo-curHaJbl 06/1ak0oB Ha rpo3oBble M. JKBHeBHe. OHa cnocob-
CTBYEeT HayajJy HCCJAENOBaHHH NAapaMeTpoB 3JEKTPOMAarHHTHOTO H3JY-
yeHHs] aTMOC(EpPHHX DPas3psifioB B Tex CJydasx, KOria IpPo3oBbie 06-
JaKa HaxoAATCs B PajHyce HX PajuOJOKALUOHHO-TEJeHralHOHHOIO
oOHapyXKeHHd. :

HecMoTpss Ha mnepeusrc/ieHHEIE BBHINE NOJOKHTEIbHEIE CTOPOHH,
aTa MeTOHHKa 06JajaeT CYLIECTBEHHHIM HEJOCTATKOM, He [O3BOJIHB-
IHM MIHPOKO MCHOJb30BAaTh €e B ONEePaTHBHOH .- paboTe MeTeo-
cyk6b1. TakuM HeZOCTATKOM SIBJISIETCS aMIIUTYAHAs CEJEeKLHsS aTMO-
c¢(epHKOB 1O AAJNBHOCTH. IDTOT HenoctaTok' Owbwl ycrpanen T. B. Jlo-
Gomunnim myteM BBexenusi 8- MAPII CHB orpanuunresns RajbHOCTH
¢ AByMs noporamu, pasHbIMu upuMepHo 200 u 400 xm [97]. Ecanm
rPO30MEJEHraTOp NPHHHUMAET CHrHAJbl Ha yacrote 7 klL, To orpa-
HUYHTE/Ib AaJbHOCTH — npuMepro Ha 60 kI'm. Tospko mpu coBmape-
HUM JIBYX CHTHAJOB Ha 3KpaHe MeJeHraTopa MOYBALETCS HalpasJe-
HHe Ha atmocdepHpit paspsan. I'posoneneHraTop. ¢ OrpaHUYHUTENEM -
panbHocTu ITAT-1 (meseHraTop aBTOMAaTHYeCKHH TPO3) BEIyCKaeTcHd
CEepHHHO M B HacToslee BpeMs BXOAWUT B Kommiaextr MPJI-1,

Ha6Juionendss 3a Tpo3amy, [poBefleHHble oxHOBpeMeHHo MPJI-1
u IIAT-1, 1mo3BOJMWAM YCTAaHOBHTb, YTO aBTOMATHUYECKHH BBIBOJ IIe-
JEHI'a Ha 3KpaH MeTeOpajHoJIOKaTopa Helenecoo6pa3eH M0 JIBYM
IpHYHHAM: '

1) npu uHTeHCHBHBIX rpo3ax Ha 3skpane KO MPJI-1 nosgas-
JISIIOTCS YacThle IeJeHI'H Ha JiioboM MmacmitTabe panpHOocTH — (0—25,
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Pac. 4.5. Pacrosrapanne rposoBoro o6iaxa ¢ nomoiusio PJIC m nenenratopa, )
2 — WKQ cragmuu I1-35, Macmrad 350 KM, rpesoBoe -0GMaKo MO asuMyTY 200% 6 — sEpal rposo-
neneAraTopa, nenedr no A=202"; & — HAB cranupu TIPB-10, Macturab 380 ke =P



0—100 u 0—300 kM), uro 3aTpyAHsieT NPOBeJeHHE aHAIH3a Iapa-
METPOB pajnnosxa 06JaKoB;

2) TOCKOJNbKY IeJIEHIH DPaspsANOB AaBTOMATHUECKHM BHIBOAATCSI Ha
HKO MPJI-1, T0 onu TIOABJASAIOTCS HA SKpaHe MHAWKATOPA H TOTAA,
KOrla yroJ MecTa aHTeHHBl He II03BOJIsieT OOHapyXHBaTh oO0Jaka.
OcobenHo yacTo Takue CIy4Yad HMEIOT MEeCTO, KOPZa NPOBOAKTCS aHa-
JU3 NapaMeTPOB Pain03Xa TIPO3OBEIX 06JIaKOB y;La.neHHbe Ha pac-
crosiuge 100 xm.

Pazpa6oranunit ®. M ByprakossiM aBTOHOMHBHIH annKaTop
K rposonenenratopy ITAT-1 ¢ namareio 1o 30 MHuH TIO3BOJIAJ - yCHell-
Hee ero KHCMoJb30BaTh B ONEPaTHBHON pabore.

2. MeTox HCCNENOBaHUSI TPO30BbIX 00J4KOB Ha OCHOBE COBMECT-
Horo ucnoab3opanust -HMPJI u PJIC o6napyxenus moaHuu. B 2.4
6BIO0 TIOKA3aHO, YTO C NOMOLIbI0 PAJAHONOKALMOHHBIX CTaHUMH BO3-

MOKHO 06Hapy}KHBaTb HOHM3WPOBAHHBEE KaHajsl MoJHuM. Hcnoas-
30BaHHE B 3THX Lejsx, Hanpuwmep, PJIC T1-12, paboramwomeir B MeTpo-
BOM JHanasoHe paauOBOJIH, oOecneunBaeT OoJjee NeTajJbHOE HUCCAEHO-
BaHHE TIPO3CBHIX 006JakoB, KOO CTaHIHUS I03BOJSET yCTaHOBHTL
KOOD/JIHHATHI BCIBIKKE aTMoC(epHBIX paspsaioB Kak IPH KPyroBoM 00-
3ope, Tak M 6ojiee YCHEWIHO MpPH - HENOABHXHOM YCTaHOBJICHHH
aHTEHHL CTAHIUWK B HaNpaBJeHHH Ha Ipo30Boi ouar.-Ha puc. 4.6—
4.8 mprBeeHH M300parKeHHs 3XO-CHTHAJOB MOJHAH HA PAasjHUHBIX
sgpanax PJIC TI-12. 3mech wmyMoBHE ceKTOpa — coOCTBeHHOE 3JIEeK-
TPOMArHHTHOE H3JIyYeHHe MOJHHH. BHAHO, UTO  HOHM3HPOBAHHBIE
KaHaJjibl MOJIHHH XOpOILO NPOCJEXHBAIOTCH HA 3KPaHax CTAHUHH.

KoopauHaTh MOJIHHH, YCTAHOBJEHHbE C IOMOIIBIO PajHOJOKATO-
POB, MCIIOJIL3YIOTCS NPH PEIIEHHH UEJIOTO PAAa 3afau:

1) uccaenoBaHue H3MEHEHHH .N1apDaMeTPOB pajHO’Xa I'PO30OBEIX 00-
JAKOB, O0OHAapyXKHBAaeMblx MeETeOpajHOJIOKaTOPOM, [HO  IOSBJIEHHS
B HHUX CHJIBHOTOYHHIX aTMOC(hEpHBHIX PaspsiioB, B NEPHOA HX 3JEKT-
PHYECKOHl AKTHBHOCTH M IOCJI€ NpPeKpalieHus pas3psiiaoB;

2) onpepnenenue itapamerpos IMU I'P;

3) mpoBepka CyilecTBYIOIUHX W BHOBb paspalaThiBaeMbIX TIpO30-
HeJIEeHraTOPOB-AaJbHOMEDOB;

4) ompelejeHue IIapaMeTPOB 3IXO-CUTHAJIOB HOHH3MPOBAHHBIX Ka-
HaJO0B MOJIHHH H COIOCTABJIeHHE HX C JAHHBIMH, INOJYYEHHBIMH CIIO-
MOLIBIO APYTHX AMCTAHUHOHHBIX CPEACTB OCHapYKeHHs! MOJHHH;

5) coBeplIEeHCTEOBAaHHE DaJHOJNOKAIUOHHO-NIEJEHTALIHOHHBIX METO-
LUK HCCIENOBaHHs IPO30BHX 0GJAKOB.

B c¢Bsi3M ¢ TeM.UTO METOAHMKA HCCJIEJOBAHHS TPO3OBHIX 0O0JAKOB
OJHOBPEMEHHO ¢ IOMOILbI0 PaaHosoKaTopoB caHTHMeTpOBOro (PJICcu)
H MeTPOBOTO (P.HCM) JManasoHoB B NOCJeJHee BpeMsi craja Haubo-
Jiee paclIpocTpaHeHHOH, OCTAHOBHMCH Ha Hel no,upo6HeH

[Ipy COBMECTHOM HCIOJB30BAHMH 3THX CTAHUMH A/ HCCJAELOBAHHUS
Ipo30BHIX 00J1aK0B HabJI0JeHHUST IPOBOASTCS MOCJEA0BATENbHO B [BA
aramna.

Tlepeniit 9Tan—MeTeoponomqecxoe ofecneyeHne HCCIEJOBAHNH,
KOTOpOe 3aBepluaeTcss COCTAaBJEHHEM CYTOYHOrO IIPOTHO3a - I'PO3.
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- Phc. 4.6. 1306paxente phnnobx'a_ﬁonhna-(ﬂd) Ha HKO PJC n-12.
g — Maclral 300 EM, METEN ZAJbBHOCTH Wepe3 50 km, pamb&m MOJEAA A=I110* Ha KR=215 xm
B MYMOBOM CeRvope 2MH paspaaa; 6 — paanosxo moaERH HA R=100 kM (MeTEKH HANLROCTH.Uepes
50 kM}; 8 — TPH BCUSIORM MOAHMH, ofMapyKeNHne oJHOBDEMEHFO Ha an««ﬁepnou /?pon-re ape.
-ongém sgﬁopgre aHTeRHN PG I1-12 (A=42°, Rw4b km; A=T0, Rudf-+-54 xm; A=205°, Rp-



Puc, 47, PassopuumoeTs pazmosxa oimmk (M) ma HOB PJIC 112 npE R=




Bropo#t — noaroroska PTC x Habaiofenusm # -NposeleHHe HCCAEAO-

BAaHH# TPOSOBHIX 0uaros. Taxo#i moaxon Bro&He ecrecTBeH, HGO exe-

- _ IHeBHasA OLHOBDEMEHHAS paﬁo'ra pagHoJIO-

: - KaTOpOB pPa3JHYHHX JAHAaOa30HOB pajHo-

BOJIH, nmpAGopos . nipreMa DM rposoBnx

Pa3pANOB, ‘a “Takke OONBIIOTO KOMILIEKCA

‘perEcTpHpylomed anmaparypu  (kuHOdO-

TOKaMephl, CAMONHCHH, -~ MArEETOHOHH
‘H T. 1) ABJASETCA BeChbMa TPYAOEMKOH.

"Meteoposnorugeckoe offecneyenHe CBO-
IATCH K TOMY, 4T0 Ha OCHOBE CYTOYHOTO
IPOrao3a, OOHIYHO COCTABASEMOrQ eXe-
AHeBHO K 189, . JaapHeHIIero ero yroyse-.
HHS [0 Mepe NOCTYONeHHs - (PaKTHISCKHX
. AQHEHX O TOrofie, a.TaKXe mepHOXHIECKO-
ro. Brouends MPJI ompenensiercss BpeMA
nesecoopasmoro srsiouenus PTC mabaio-
neﬂua 38 rpo3aMu. '

Ha sropoM stane ucciiefiopaHmi, Koraa’
o NPOTHO3Y - MpeJNoJaraercs IposoBoe
nonoxenne B pagmyce 200 KM (nanGosee
| BepoATHHE paxuyc . obmapyxemma [P
paaMOJIOKaTOpaMu), HaGMiofeHus Haum-
y HaloTcAd ¢ 0030pa. MPOCTPAHCTBA CTAHIHEH
MP/JI mox passHYHHIMH. ymauu MecTa aH-
TeHHHL., I

C momenta ofHapyxKeHHA pap,nosxa Me-
Teco6pasoBannf na skpane. MPJI-1 ocymte-
CTBJASIOTCA HempepHBHEE HAGAIONeHHA Ha
BHCOTE IOSIBJIEHHS: pafHosxa obnakoB My,
a jfaxee, N0 Mepe pPAasBHTHS = 00JaKOB,
BHIle, H @AEXe H), AWCKPETHO uepes
1,5—2 kM. Kaknawifi rOpR3ORTAIbHHA HAH
BePTHEAJBHHE 0630p conpoBoxaaerca ¢o-
Torpaqmpoaauueu 2KpaHoB cTAHOWH NpH
noclefloBaTeIbHOM BBeNGHHH 3aTyXadHd

Pnc. 4.8, Pajmoaxo MOJIHEE B3 sKpane nu.imxaropa
Trna A PJIC I1-12 npy ckopdern dororpadupoBads
20 xagpoe B. 1-¢ (B Havade PasBePTKH — MECTHIE
npenue’m) . :

'

B e¢ TpUeMHHf TpakT uepe3-5 uan 10 AB ¢ mOMOWbIC MAABHOTO ATTE-
- HIOATOPE, NOAKAIOYAEMOr0O MEXAY TIpelBADHTENbHBIM H OCHOBHEIM YCH-
JHTENAMH DpoMeXyTouHoRl uacroTh [44]. D70 ofecneumBaer Goxee
" HOCTOBEPHOE ollpefieieAne Zyaws YO CPABHEHHIO ¢ AHCKPETHHM arTe-
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HioaTopoM (uepes 6 xb), umelomumca 8 MPJI-1. B rom. cliyuae, koraa
HapaMeTpH pajiHO3?Xa HCcaexyeMoro obiaka IO MEpe ero pasBHTHA
JOCTHTAIOT HPeA'POSOBLIX 3HadeHHH, B HampasJdeHHH 3ToF0 obnaka
HeMOABMAKHO ycTaHapjauBaercs anrenHa PJICy I1-12. B ymepeHunx
OIApOTAaX B HIOHE—@BryCcTe - Npefrpo30BHEe NapaMeTpsl pajdosxa
B OOABINYMHCTBE CAyY2eB HMEIOT CJeRYIOIHe 3HAUEHHS: MaKCHMalbHasd
orpaxaemoctb Gamska x 102 Mm%/M® u sHcoTa: pa;mosxa MOJHMH Tipe-
BHIIAET 7 EM.

Ipu nepexose 06Jaka B rPOOBOE COCTOSHHE, T. e, KOTAA B HeM |

obnapyxuBalorca paspaan, PJIC I1-12 onperenser mx wmecronoso-

Q)

Pac. 4.9, Pemumu HadmopeHnh
craunan  I1-12 opu  pasepax
SOHH pafHO3Xa OBOI'O 00-
gaxa Meibige Br 2) B, Goaslue
p -

weAne, Bechb WEKN npoBelieHEs HaGMIOAcHBH C NOMOIIBIO P.)'IC.;.l
oxuoBpemenno ¢ PJICy mokasam ma puc. 5.2 g, roe uuiexcamu (%)
oGosHayeHH Mecrononoxends TI'P (mo mokasanmam I1-12) B somax
9X0-CHTHAJNOB OOMAKOB, NOJYUEHHHX NPU PasAuUYHHX 3aTYXaHuix. 7,
BBOZMMHX B UpHeMHHH TpakT PJIC MPJI-1.

B c¢BsA3w ¢ TeM UTO IDHPHHA AWATPAMMH HANDPAaBJEHHOCTH an’rermm
PJIC 1-12 B ropusoHTANBLHOf IWIOCKOCTH cocTasaser 11—12°, PeXuM
HaGMoAeHHH 3a TPO3OBHMHA O6MakaMH ¢ NOMOIUBIO - STOR CTAHOMM
OnpenensieTc TEOMETPHUECKHMH Ppa3MePaAMH 9XO-CHTHAJOB ' 06J1aKOB
B 9T0fi Xe muockocTH. IIpu HecaenoBaHMH TPO3QBHX 06maKoB. PJIC,
paboTaeT B OCHOBHOM B JIByX peXXKHMax o0sopa mpoctpaHcrea. Ecan
pasMep paamosxa obnaxka Ba skpane PJIC;y MeHpmle HAM coE3Me-
PHM ¢ WHPHHOK AHATPAMMH HanpaBjeHHOCTH aaTeHHB! PJICy (6r)
(puc. 4.9 a), To anrenna I1-12 ycranasampaercss HENOABHHO B Ha-
HpaBJeHHH Ha ouar. B arom pexume aHtrenmna PJIC, Aoaxua cuH-
XPOHHO CcJELOBaTh 3a RepeMemalomumces obnakom. Hanbonee wacro
TAKOH DEeXHM ' choubsyerca TpH - HECNIEEOBAHHH Bny'rpnmaccoaux
ofaaxoB.

B ciygae xOTAa passepu’ pa;uaosxa o6nakop  SHAYHTENHHO
GoJblie - meHl:lH AdarpaMMH nanpameﬂuoc'r}i (6r) aHTEHHH H—l‘)
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B TODM3OHTA/JbLHON IIOCKOCTH, OHa pafoTaeT BO BTOPOM pEXKHME,
IpelycMATPUBAIOIIEM = HOCJIELOBATEIbHOE  IepeMelilcHHe . aHTCHHE
B a3UMYTaJbHOH IJIOCKOCTH Ha YroJ IpHMepPHO Op OT OZHOro Kpas
papuosxa objaka A0 Apyroro u obpatHo (puc. 4.9 6). B Kaxaom
HENOJABUKHOM - IIOJIOXKEHUN aHTE€HHA CTAHUHUM HAXOMUTCS B TeUEHHe
BpeMeHH . Atgen. 3HaueHue Afyen OOBIUHO OIpEReNsieTcss B Ipolecce
akcnepuMerTa kKoauuecTsom. I'P, o6napyxuBaembix PJIC B 3-——b-mu-
HYTHBle HHTepBaJbl BpeMeHH. llepBHIfi pexum HAOJIOAEHHHA MO3BO-
JaseT (pUKCHpoBaTh HauanapHble I'P B ofaaxe, ycTaHaBiuBaTh HX KO-
JaugecTBo (Np) B 3pesoit cTaiuum obsaka M uaMeHeHHe  Np= (1),
a TakXKe ONPENENSATh MOMEHT BPEMEHHU 3aBEPLICHUS I'DO30BOH AKTHB-
HOCTH ofJaka. :

- Ilpu pabore PJICy BO BTOpOM (CKaHUPYIOLIEM) peXuMe ONpeie-
JsieTcsl MeCTOIoJiolKeHue pazuosxa ['P B noJse »xo-curmasiop obJa-
KOB U ocaJkoB. Heo6XoauMo OTMETHTb, UYTO 0OJee YETKO KOOPIHHATHI
panuosxa ['P ompenensiorcss HOpU HCHOJNB30BAHUH  PaAMOJIOKAaTOPA,
paboraoliero B IJHHHOBOJHOBOM YyYacTKe IelMMeTPOBOTO JAMala-
sona paanoBogH (PJICy;) tuma PCII. lupuna muarpaMmbl Hampas-
JIEGHHOCTH aHTeHHB! 3TOH CTAHUMHM B a3UMYyTaJbHOH IJIOCKOCTH DaBHA
npuMepHo 4°. '

K HemocraTkam paccMaTpHBAEMOrO METOJa HCCASNAOBAHHUS TPO3
CJIELYET OTHECTH OMWMOKH B YCTAHOBJEHHH MECTOIOJIOXKEHHS paluo-
sxa ['P, Bosnukalomue pHOrga 3a cuer oOHAPYXKEHHS MOJHUH OGOKO-
BHIMH JIElIeCTKaMH AHATPaMMBbl HalpaBJEHHOCTH, OCOOEHHO TIpPH HC-
nonpsosaunn PJIC, T1-12. UsBecTHOo, UTO Orp, MOXKET. JOCTUTAThL He-
CKOJIbKMX TEHICSU KBaJpaTHBIX MeTpoB. B panmyce - 50—100 xm ot
pajHoJoKaTOpa TakHe Opp BIOJHE TOCTATOUHH JAJsl OOHapyXKeHHs
MOJIHHE OGOKOBHIM JIENECTKOM. DTO YCTAHOBJEHO cJeAylomum  obpa-
3oM. Anrtenna PJIC PCII ¢ He3HAUHTEIbHBIMH GOKOBBHIMH JelecTKaMu
yCTaHaBJWBajach Ha T'PO30BOH ovar, B KOTOPOM -HUMeJH. mecTo [P,
B sTom e HampaB/eHHH yCTaHaBJIHBaJach Takke OOKOBBIM JeIecT-
KoM aHTeHHa craHuuu 11-12. OjgHoBpeMeHHAs PErucTpalus 3X0-CHI-
HaJIOB THX CTAHIMH Ha 3KpaHe ABYXJIYUIeBOTO ocuujgorpada Io3BO-
JMJAa BBHISIBUTbL HEXeEJATEJbHYI0 BO3MOXKHOCTL - ob6Hapyxenuss [P
O60KOBEIM JenecTkoM aHTeHHb PJIC,. C nesbio HCKIIOYEHHS OUIHOOK
TAaKOro poja Heo6XoAMMa IOTOJHHTEeNbHAS HH(POpPMAIHs, XapaKTepH-
3yo1mas rpo3oByil0 OOCTAHOBKY CjeBa M CIipaBa OT  HCCJAeLyeMOoro
obaaka. DTy HHGOPMALNIO MOXKHO IMOJYYUTH C IOMOIIBIO I'DO3ONE/IeH-
raropa. ,

4:4.2. Pannoaokannonupie Hucciaenosanust P B merpoBom auana-
3oHe paguoBoaH. M3 paGor [16, 51, 102, 176] caenyer, uto pajpHo-
JIOKAIIMOHHBIE = CTAHIMH JENMMETPOBOTO M METPOBOTO. JMala30HOB
xopowo obHapyxusaT I'P. Pagnosxo I'P mpociexuBaercs Ha 3Kpa-
HaX CTaHUMH B TeueHHe [JUTENbHOTO BPEMEHM (IOPSIAKA. COTeH MHJI-
JHCeKyHN) . PaccMOTPUM IPHYHHEL 3TOTO.

TToumnynbcHas perucrpauuss paguosxa I'P ¢ / OLHOBpeMeHHBIM
npuemMom artmocthepuxkor B CJIB nmanasonma (cM. puc. 5.1) mosso-
JuJa YCTaHOBHTB, YTO OCHOBHBIM (DAKTOPOM, BJIHMSIIOINAM Ha BpeMs
CYIECTBOBAHHS 5XO-CHUI'HAJ0B MOJHHUH (Ta), SBJAETCH - KOJHYECTBO
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NOBTODHMX PaspaioB (fx) B opuHOWHOM Benmmike. Ilpu oSpaborke
orfupajuch CAyuaH, KOTHa HAapAAy ¢ LAHHEIMY TOMMIOYJAbCHOH perd-
CTPaluu pafii09Xa BCUBHUIKH MOJHHH YeTKO cpuxcnpoaa.nncb armo-
cthepukn B auanaszone yactor ot 0,3 Ao 60 kI,

Ha puc. 4.10 npuseneHo pacmpelesenue dpicja NOBTOPHHIX pas-
paoB B 15] BCOHILKe, MOJMYYeHHOE HA OCHOBAHHH HKAHHHX AKTHBHO-
paceusaix PTC [B0] B comocrapiendan ¢ xaHHHMH obsopa [6], oc-
HOBAHHEIMH Ha CKOpOCTHOM tortorpapupopanuu monnuft. Has pucyrnka
BHIHO, UTO B yMepeHHBHIX WHporax B 80 % cayuaes na =<4, omunako
HMETCH c.nyqan KOrAa fiy 229, 410 copnagaet ¢ gaaubMu [6].
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Pac. 4,10, l'lon’l:opaeuom YHCIA PA3pAAGE Nw B BCHHIKAX uo.lmnﬁ no GAHHHM pas-
HHX aBTOPOB,

1—H. C. Gremmm [ﬁ]. 2 — Monneny [e]. 8- Ho-ra, 4—amnuo-nmue PTC [50].

IIpeacrapnser HHTEpPEC paccub’rpe'rb HHTEPBANIH Bpenelm Aty
MeXAy HOBTOPHHIMH paspsAflaME BO BCOBHIIKE, NOJYYeHHHE N0 A&H-
gbid PTC, ¥ comocTaBuThb MX ¢ NpHBeAeHHHMH B [6]. 3uauenna
Ay, ycraHOBJEHHBIE HAa OCHOBE aHandsa 214 Behooiex, NpWBefeRH
Ha puc. 4.11. H3 storo pucyHka BHAHO, 4To B 80 % cayuaes mpH
nusc4 HHTEPBANH BPEMEHH MeXKAy NOBTOPHHMH paspaAZaMH

Ay 90 me. ChneaoparesibhHO, MoAyueHHHE ¢ moMomeld PTC snawge-

HHS Afy PeasbHO OTPAXKAIOT BPEMEHHBIE HHTEPBAJH, YCTAHOBJIEHHHIE
paHee B ONTHYECKOM AMaNasoHe (mpumepuo 93 mc) [6].
Taxuym 06pasoM,. yCTAHOBJIGHHEE AKTHBHO-TAacCHBHHME PTC sma-

UeHHS 7y H Alp ABJAIOTCA AOCTOBEPHHIMH, UTO IO3BOJIAET Ompeje- -

JMTH 3aBHCHMOCTB Ty = P(fy) € TOUHOCTHIO -3-—6 MC, COOTBETCTBYI-
el TepHOAY, Yepes KOTOPHH CHel0BaJH 30HAHPYIONIHE HMNYABCH
PJiC I-12. Ha puc. 412 & 4 i3 TPUBEJCHO BpeMs CYIMECTBOBAKKA

9X0-CHTHAJIOB Ty H CBETOBHX BCHBIIEK To. Ilpn opMHAKOBHX 3Haye-
HHUSIX 7y 5XO-CHTHAJB! BCNHIUEK (Tn) ABNAIOTCA GoJee ANHTENAbHBIMH,
‘9eM Tg, YTO CBA3AHO, OYEBHUAHO, ¢ PAAMOJOKAIHOHHHM OOHApYyKe-
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Piac, 4.11. TTorropaemocth MATEPBAZOB BpeMeHH Alyn, MXAY o'rnenbnmn PaspARAMH
B OAKHOWHOR BCHHIIKE NO AGHHKM PESHHX aBTOPOE.

i—H. C. Crexoanamkon . |§], 2 — Mionnenx [6], § - axrrmmo-naccwpas PTC [50).

Pre. 412, TlopropsemocTs Bpe-
_MeHH -CYIeCTBOBAHHR 3XO-CHIHA-
JOB BCHHINKH HNPH OBYX (Tu.2)
H Tpex (Tm.s) paspsjax B Hef,

2 : ' = ' 3 araxx{ecse'romacuumexnz;
Cz200 - 400 500 LMo B To. s
Yo
100

Puc. 4.13. IloBropsemocts Bpe- .
MEBH CYMECTBOBAHHA SXO-CHIHA- .
JIOB BCOHIIKA TpPH  9eTHpex
(Tw. o) m GOnCe (7, 4) paspa- - '
Bax.B Hefi, a -Takike CBETOBHX - g b : : - -
BCIIBIMEK T, 4 H Tg, s, 4+ SRR L2000 400 600 T e




HUEM JIMIEepHOTO paspsfa, paspsloB BHYTPH o6saka, a Takxe cC 60-
Jiee [JINTENbHBIM HHTEPBAJIOM BPEMEHH CYHIECTBOBAHUS - MOHU3HPO-
BAaHHOTO KaHaja MOJHHH II0 CPaBHEHHIO C HHepL[HeH CBETOBOTO I0-
TOKA.

BeanuuHB Ty M Te¢ B 3aBHCHMOCTH OT KOJHYECTBA PaspsiioB BO
BCIIBILIKE (#y) NPHHHMAIOT CAEAYIOLIHe 3HAUCHHUS:

M oo e e e e e 9 3 4 >5
Y 300 500 400 . 600
Teme [I71] o oo oo v s 150 9250 350 530
TfTe o e e 2 2 1,15 1,13

Uucsio paguosxo FP S e . 42 68 25 16

B ymepennmx muporax B 909 cayuaes npu ny=2 3HaueHHe
Ty<< 500 Mc, a npu ny>4 3HayeHue Ty=<< 720 mc. Muorma wnabuaio-
Januck Ty> 1300 MC, HO NPH 3TOM He OBLJIO YCTAHOBJIEHO fy. Ha yna-

nenuax 10 70 KM T~ 580 Mc, a 186 << T<< 1287 Mc [61]. B me-
JIOM, HE3aBHCUMO OT fly UHTErPaJbHOE paclIpelesieHHe Ty, YCTAHOB-
aennoe PJIC I1-12 u PCII, mpeacraBieno Ha puc. 4.15

YuuTeiBas, 4TO 4YacCTOTa CJIEAOBAHUS 30HAHPYIOIIMX HMIIYJIbCOB

PJIC T1-12 cocraBasier 330 ', npy Ty~ 580 MC MOXKHO 3a(pUKCUPO-
BaTh 190 2x0-cHrHA/NOB MOJIHMM, a 3TO HAaJAeXHO obecneunBaer OGHA-
pyxeHue I'P pagyosoxanuoHHLIM crmocobom, H6O H3BECTHO, YTO Ipe-
Jen o6HapyxKenus Tenefi ¢ nomomsio PJIC orpanuuuBaercss MHUHH-
MYMOM UHCJA 2XO-CHTHAJOB, paBHBIM 5—7 [37].

HsBecTo, 4dTOVcKOpocTHOe dororpadupoBanne MONHEA HaHGO-
Jiee yCTellIHO OCYLIECTBJsETCA B HOYHOE BPeMsd H Ha He3HAUHTeJbHOM
yOaJeHHH OT HHX. AKTUBHO-NACCHBHBIE DPaJHOTEXHHYECKHE HCCJIEL0-
BaHUSi BCIBIIEK MOJHHHU IIO3BOJSIOT ONPele/siTh [MapaMeTPhl Iy,
Aty u ty B paguyce 1o 200 kM B 11060€ BpeMsi CYyTOK.

ITapamerpaMd 3XO-CHI'HAJIa MOJHHH SABJSIIOTCS TIeOMETpPUUECKHE
pasmepnl ee 3acBeTky, Hampumep, Ha HMKO PJIC. Bmno nosayueso
34 dororpadun MKO c passnuHBIMH 5X0-CHrHaJaMM MOJHUH, yhAane-
HYle KOTODBIX He npeBbimano 70 xM. Ilpuw 3TOM yCTAaHOBJEHO, YTO
cpenHee 3HayeHHEe TeOMETPHUECKHX Da3MepOB H300paxeHHH B paju-
a/bHOM HaNpaBJIeHHH (Lg) cocraBnsier npumepao 10,2 ¥xM (Lp mun=
~4,6 KM, Lpyare=17,5 xm). B pabore [5l] mnpuBoauTCT Aaxe
Lr=24 xM. YuuThlBasi, 4T0 paspemiaroulas CIOCOOHOCTh HCIOJIb3Ye-
moit PJIC okojio =#1,5 KM, MOXKHO HosaraTh, 4TO 3HaueHHs Ly 3aBH-
CST OT CHeAYIOIIHX paKTOPOB: OTKJIOHEHHS KaHa/ja MOJHHH OT Bep-
THKAJAbHOTO HOJIOXKEHHS;  pa3BeTBJEHHOCTH  KaHaja MOJHHH H
YKCcJia MOCNeXOBaTeNbHBIX PA3PSAOB, MOHM3ANWM BO3AYX2, BO3HHKAID-
Iiefi  BOKPYT MOJIHHEBOTO KaHaJsa; YHcjaa JIENeCTKOB JHarpaMMbl Ha-
npasBieHHOCTH aHTeHHH PJIC. B MeTpoBoM auanasoHe PagHOBOJH H
ap. IlonpoGHBIA ananns BKJAaAa KaxAoro (akropa, 00ycCJOBJIHBAIO-
mero Gospllue 3HaueHuss Lp Ha ynanenusx 10 70 KM OT IPO30BOrO
o6Jjaka, SBHTCH MpeJMeTOM JAAJbHEHIIMX wHccleoBaHuil. OxHOBpe-
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MEHHO OBbIJIO 3aMeYeHO, UTO Ha paccToaHuu R > 100—150 km 3Ha-
YeHHe Lp 9XO0-CHI'HAJOB MOJHHH OCTaeTcs HeHaMeHHBIM (1,5—2 kM).

Heo6xoauM0 OTMETHTH, YTO YKasaHHble pasMepbl' Lp ycTamaB/H-
. BaloTca He MTHOBeHHO. IIpeicTaBiisier HHTepec paccCMOTPETh H3MeHe-
Hue Lr = (¢) B xaxzgom I'P. C arofi nenbio 6bia IpoBefeHa CKO-
poctHaa ¢oroperucrpaunsa Kaxporo paguesxa PJIC [I-12. 3to nos-
BOJIMJIO YCTAHOBHTb, YTO Lp .  yBe/JHUYHMBAETCS [OCTENIEHHO, NpPHUYEM
BpeMsi, npu kKotopoM Ly pamuosxa [P pmocturaer MakcHMajbHOFO
3HAUeHHUS, OUpeAensieTcsi. pacCTosHUeM A0 MOJHHH, s BHSBJIEHHS
5TOH 3aBHCHMOCTH paccMarpuBasach QYHKIUS BHAA

TLRmaxc
he==p| —Ruxe R, (4.3)

Tobu

rae trp,,. . — BpeMs yCTaHOBJIEHH: Lp vaxe, OTCUHUTHIBAEMOE C MO-

MeHTa O0HapyXKeHHS NepBOro sxo-curHana I'P; tosm— BpeMa cylme-
CTBOBaHHS pajunosxa I'P.

3uavenus k B (4.3) onpemensnuck, AJs 3X0-CUTHaMoB [P B HH-
tepBajax 50 kM. B peayaprare nosyueHo:

4 < 50 51—100 101—150 151—200
T 0,68 0,30 0,08 0,08
Yucso pagmosxo TP, . ... . 35 13 ' 8 , 67

Ws npuBefeHHBIX AAHHBIX CJEAVET, UTO B OJMKHEH 30HE OGHapy-
keHust (R <C 100 kM) Lp vaxe HMEET MaKCHMaJbHOE 3HAUCHHE B KOHLE
BCIIBIIIIKH, - DTO,  BO3MOIKHO, SIBJSETCS KOCBEHHBIM IMOATBEPXKIACHUEM
TOTO, 4TO Hauajo BO3HHKHOBEHHS pajlHO9Xa OOYCIOBAHBAETCSH BHYT-
pPEeHHHMH pa3psfaMH B obJakax HJH JuiepHOH cramumefl. Ha R >
> 100 KM Taxoro sBJeHHUs He HalJII0AaeTcs.

Kax usBecTHO, B HACTOsliee BpeMsl aKTyaJbHOH 3aiayefl OCTaerca
nouck B paguyce neficreust MPJI nHan6osnee uHGOPMATUBHBEIX JUCTAH-
uouaslx PTC ob6mapyxeHHs TPO3OBBEIX paspsuos. B stom cayuae
NpPHBJIEKAOT BHUMaHHE pPALMOJOKALUHOHHBIE CTAHUHH, [O3BOJSIONIHE
o6HapyXkuBaTh ropasfio Oogbllee kKoaudectso I'P, duem, Hampumep,
IPO30IIENIEHIaTOPLl ¢ pajuycom JAelicTBus okojo 200 km. Comocras-
JeHne AAaHHBIX o6uapyxkenuss I'P cramuueit I1-12 u rposomenenrarto-
pPOM MOKasaJjio, YTO IPO30IENeHratop (QUKCHPYeT HpuMepHO !/; pas-
psnos, obnapyxenunix PJIC [43]. B ymepennmx wMpoTrax Ha XO-
JIogHOM (poHTe ¢ momolubio craHuud I1-12 sadukcuposano mo 600
5%0 TP 3a 1 u. B 1oxHHX pafiogax HX MOXKeT ObITb ellle §oJablue.
3ameruM, uto Goubinoe xoauuectso [P PJIC obmapyxusaer Ha pac-
crogayua o 200 kM. Anaaus 509 moauu#, obHapyxeHHbX [I-12, mos3-
BOJIMJI YCTAHOBHTb, UTO B CEBEPHHIX PaMOHaX Ha XOJOAHHIX (pOH-
TAJbHHIX pasiejax YacTo PErHCTPHPOBAJNHCH DPAIH03X0 MOJHUE C MH-
TepBajaMu £1=<{6 ¢ ¥ fp=— 6--12.c Ha Pa3JUYHBIX PACCTOAHHAX 10
rpo3oBHX -ouaroe R. Uucao sxo-cursanoB I'P, saduxcupoBanHbiX Ha
R < 100 xM, cocraBmio 122 3a 3 u 198 3a £, a ma R > 100 kM
cooTBeTcTBeHHO 73 1 116.

Takum o6pasom, uepe3 f; caemoBao 38 Y% sxo-curnanos I'P, a
yepes fo— 68 %. -DTo ykasHBaeT Ha NIPEMMYHIECTBO PaNHOJIOKAIMOH-
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HBIX cpeiacTB OoOHapyxeHHs I'P 10 cpaBHeHHMIO ¢ CYHIECTBYIOLIUMHU
TPO3OIIEJeHraTOpaMH-1aIbHOMEPaMy, KOTOphle cpabaThiBalOT B OC-
HOBHOM TOJBKO OT BEPTHKAJbHBIX MOJHHEH, COCTABJAILINX [PHMEPHO
30 % o6mero uucna 3xo-cursajnoB I'P, o6Hapy:KUBaeMBIX COBMECTHO
PJIC T1-12 u PCII.

B pa6orax [86, 96] ompexnensnoch YHCJHO Pas3psloB Ha IJOILALH
100 xm? (Nig). B atux paborax Njo PacCuudTHBaJOCHL 3a° JeHb
€ TPO30H MO LAaHHBIM CUETYHKOB Da3psAnOB C OrpPaHHYEHHBIM pajHy-
coM jnefctBUsi H cpabarpiBalomux He Ha Bce I'P, oOHapyxeHHBIE
pPaAnoJIoKaTOpPaMH.

"A. M. Tpsaxos pasa onpegpenenuss Nig ¢ nomoinpio PJIC noacun-
Ta; YHCAO 3XO-curHatos I'P, oOHapyXeHHBIX B CEKTOpe nuarpamMmmel
HampaBjieHHOCTH cTaHuuu [I-12 B mepuox HauGoJbLIEH TPO30BOH
aKTUBHOCTH 00sakoB. Jlajsee mepecuuTas INOJIydeHHBlE NAHHBIE HA
mromazp 100 kM? u npuBen WX K 5-MUHYTHBIM HHTepBajgaM. B pe-
3yJibTaTe TAaKOH OLEeHKH B 64 rposoBeix 00Jakax Ha PasJMYHBIX pac-
CTOSIHHSIX R (paccTosiHust LeEeHTpa TJIOWa K  PasMepoM 100 km? or
PJIC) 3a Af=05 MHH OH MOJYUHJI:

Rxm . ., 17 35 50 60 175
N . .. 390 55 67 ' 56 26

Heo6x0oouM0O OTMETHTb, UTO STH [AaHHBIE MOJYUYEHHl NPH HCCIEL0-
BaHuH rpo3 Hajh cywei. Kak cienyer u3 [138], nan BOZHOH HOBepx-
HOCTpIO pajuosokatopom II-12 B rpososBom o6nake OvLiO OGHApY-
KEHO paszpsaoB B 4 pasa OGosgbiie. He BhishiBaeT COMHeHHS, YTO pa-
JHOJMOKALNOHHBIE XaHHBE 0 Nigy MOTYT OKasaThCsl IOJE3HHIMH TIDH
YyTOYHEHHH KapT NOBTOPSEMOCTH YHcJa TPO30BLHIX Pa3psLOB B 3ajaH-
HOM palioHe, IpUBEJeHHBIX B paborax [86, 96].

4.4.3. Hecnepnosanne panuosxa [P Ha dpoHTadBHBIX pasaenax
BO3AYWHBIX MacC ¢ mnomombio PJIC II-12. TI'po3oBasgs aKTHBHOCTB
GpoHTANLHEIX pa3fenoB Bo3aymwHBX Mace (PPBM) oramvaercs ot
BHYTpHMaccoBOi rpo3oBoii aktuBHocTH. Ha ®PBM o6pasyercs 60/1b-
II0€ KOJIHYECTBO BSJEKTPHYECKH AaKTHBHBIX. SU€CK, IPOSBJSIOLINXCS
IOYTH OJZHOBPEMEHHO. He HCK/IOWEHO BJIHSHHE 3JEKTPHUECKOH AKTHB-
HOCTH OJHOH SUefiKM Ha SJeKTPHUUECKYI0 aKTHBHOCTb APYTHX, YTO
HOATBEPXKAAETCS HKCIIEPUMEHTOM. B mpolecce HaIIMX HOYTH MATH-
JIETHUX HabJiofeHu#l 3a rposamy, BO3HUKAIOUIUMH Ha (PPOHTAJIBHBIX
pasgenax, GBLIO YCTAHOBJEHO, YTO NPH BO3HHKHOBEHHH paspsloB
B OLHOH siuefike HMHOTZA TOABJAIOTCA pas3psnnl B cocenHefl. Oxasa-
JOCh, UTO TNIPH YMEHBUIEHHH pAaCCTOSHUS MeXIy TPO3OBBIMH  siueil-
kaMu A0 5—6 kM (o maHueiM MPJI) uucio paspsiaos B 3THX siuedl-
Kax yBejuuuBaeTcs B 3—5 pas §e3 cyllleCTBEHHOIO M3MEHEHHS mnapa-
METPOB paxuosxa o6jakos (cm. ra. 7). Tlpw atoMm obHapyxRuBaeTcH
CepHust NOCJel0BaTeNbHBIX 3XO-CHrHaJoB [P, CABHHYTHIX NO paccros-
HHIO - B BOCHDHHHAM&EMEIX Kak onHOBpeMeHHo BO3HUKAWOUI¥e. AHaJO-
THYHOe sIBjIeHHe OTMeuaeTcsi W B paGore [16] —npu CHIBHBIX Tpo-

3ax orpaxeHus I'P na6ajogzanuce ofHOBpeMeHHO ¢ paccrosHuil 80—
150" kM. -
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Caeflyer OTMeTHTb, .4TO Ha PPBM MoOJEEH B KOpPOTKH# HHTEp-
BaJl BpeMeHH MOFyT OHTb OOHAPYXeHH Ha BechMa OOJBMIOH nJ0-
maau. Hanpamep, 24.07.74 r. rposoBas axkTHBHOCTL ()POHTANBHOTO -
pasfiesia- MCCRIEROBAJAaCE IO HeCKOJRKHM asHMyTas: 150, 165, 170
u 182°, Amremsa PJIC-1I-12, npueomas 6,/ 11-+-12°, nossonana
B. K&XAOM YKa3aHHOM .asHMyTe QuKcHpPORaTh 8x0-CHTHaJH I'P Bcek-
rope 150 +6° 166 +6° u T. n. B Tewenne 2--12 mmn Ha OPBM.

Obii0 o6Hapyxero 31—59 paguosxo I'P .ma AR=s 100 xM (pue. 4.14).
© - 444, Papwoaokausomrupie, Hccaerosanus TP B neuumerposom
AHanazoHe PajnoBOAM. JIJifi IOBHUNEHHS TOMHOCTH. ONpENEJeHHs Me-
Py P L o

wt 9 _ 22?-:@_-,-

0

. § 1L
5 % - 95 #5 B5 Ry

.o qa. 1 fJ"ﬂ ' f&"ﬂ 70 % 5 T5R am
Prc. 4,14, Uncao BemHmex MoaHHH, o0Hapykenace npa nadmogenns 24.07.74 r.
Pacyuor a 6. s z . '
a° o e, 1 e
At umn 27 12 10
Nogm™ 81 4 | a2 59

cronosoxednas I'P npelcrapnseT HHTepec paccMOTPeTh BOIMOXKHOCTB
HCNOJB30BaHUSA ANA oOHapyxeunss I'P panuonoxallEOHHOH CTaHUEH
JHAenamerpopuix BoAd THOA. PCII ¢ 6,22 4° 0 tma”s 1 MKC B comocTa- -
BATH DE3Y/bTATH HCCJICHOBAHAN 3Xo-cHTHanos I'P aToft  craHuHef
¢ panAwMa 11-12,

-HurerpanpHoe pacnpeneseHHe BPeMeHH CYIIECTBOBAaHHMA paiHo-
sxa I'P (tq) mokasusaer, uro B 80 % ciyuaeR gy <. 400--450 mc,
T. €. Tpu < Ty (pHc. 4.15). 3a Bpems wg PJIC PCII perucrpupyer
B cpenuem . 200—250 sxo-curHanos I'P. D10 ¢BAsaHO ¢ TeM, uTo va-
CTOTA CJAEAOBAHAS SOHAUPYIONMX HMIYJbCOB ITOR cTaBmMHM B 1,5 pasa
Gonble, geM y I1-12, S : ' :

Onsg onpexencunsa BoaMoXHOCTed oOnapyxeund I'P cranuuaMu
T1-12 1 PCII 6nA mocTaBdeH PpAf IKCUEPHAMEHTOB, B KOTOPHX OHH
pafoTasu OT OQHOrO UMIYJbCA 3aNyCcKa H HAa ©AHHOE PerHcTpupyio-
mee yerpoficteo. -Ha puc, 4.16 npeficTaBfeHH pesyabTaTH -ofHApY-
XWeHAA PaspauoB B rpososom obaaxe (R=v150. kM) cranuuamu [1-12

:98 ) ) ) I . =



(N:) u PCIT (N;), a TaiKe UHCIO COBMECTHO: OGHapyXewHux P
(Np). Brio. yeranosaero, uro Ha R 2> 100 kM npeEMymIecTBEHHO
Ny>>Ny, a B sone 10 100 xM Ni>>N.. B ofumem, xoauvectro Ny k N»
3aBHCHT OT NPO(HAA MeCTHOCTH, TAe ycrasaeampaiorca PJIC. Kpome
Tore, Ha obmapyxenun TP crannmest PCII ckasmBaercss MacKupyo-
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Prc, 416, Uncno paspazoB, oORAPYRHBAEMHE KamAble 2 upm crammmama T1-12
(¥M)) u PCIT (N3) {Np— ofmee ydca0 paspance).

muti sppexr mereouesnell, UMEONIAX OTPaxaeMocTh Gonee 102 mub/me, -
- Apajnasupys JaHRFHe ABYX CTAHIHA pasaMyHbX AHANA30HOB pa-
AAOBOJIH, MOXKHO yOeNHTbCA B TOM, YTO Ka)KAad U3 HHX B OTAENLHO-
cra ofHapyXHBaeT He Bce aTMochepHble paspaanl B obaage. Oamo- -
BpeMenEne Habaoaenus PJIC T1-12 u PCII HecOMHeHHO yaywmiar
KayecTBO OLEHKH SACKTPHYECKON aKTHBHOCTH O6JakoB.
 BoJabofi . HHTepec TNPEACTABAAIOT - RAHHHE, . XapaKTepHSYIOLIHe
PACCTOREAA AOQ OAHHX H TeX Xe IPO30BHIX pa3pafoB, YCTRHOBJIEHHHE.
onrospeMento cranmmamu J1-12 (Ry)u PCII (R,). HOas ux moayue-
HHA npoeefeHo 186 cuHxpoHHmHX o6mapyxenufi [P AByMa cTaHUUAMH
H ompeieseHa pasHocts AR=|R;— Rp|. IlostopsieMocTs ommbox AR
npeAcrabfieHa Ha puc. 4.17, us koroporo BHAHO, uTo B 87 % cayuaes
7* . . 9




pasHHIA B’ ONPe/ie/IeHUH pacc'rosmna ,uo I‘P He - upenucmxa +1 xME
ToMbKO B 3 Y. cayuaeB mMedu  MecTo OIIEGKH GonNee 3 kM [140].
. .IlpuBeneHHNe sHaYeHHs OMHKGOK AAOT OCHOBAHHE CYHTATh, UTO
- PJICg PCII, Tak xe xak u PJIC,, MOXHO OpuMeHaAth 1% H3Mepe-
HESAPacCTOAHUA A0 TPO3OBHX paspalios TPH HCCNENOBAHHH TPOSOBHX
o6Jsakos, o6HapyxuBaeMux MPJI, n npy NpoBepKe PASNUUHBIX JAsb-
HOMEPHHX YCTPORCTB I'DO3ONENCHIATOPOB. '

445 IKcoepuMeHTaNbHOe onpegeaetine TP l‘P Oguoli us cy-

UIECTBEHHHX XaPARTEPHCTHK, OOYC/IOBAMBAIIEHX BO3MOMKHOCTE OGHA-
pyxenuss TP ¢ momomslo PJIC, nampumep, MeTpoBOre RHamasoHa
panuono:m spjsercsa JIIP paspsanos (0u)- :

‘r

- Pre. 4,17. IlopropseMocrs AR
1 ' OpH OupefefeHHH PaccTOALHS A0
P monumit MPJI T1-12 & PCIL

Teopernueckke pacuersl SIIP MOJHHE NOxka AAl0T TOJBKO NpPH-
GamkeHHNe 3HaueHHs STONC NAPaMeTpa, TaK KAk OTCYTCTBYIOT JO-
CTOBEDHEIE NaHHHE O OpMe PaspsioB, HX PA3BETBACHHOCTH B 0Gaa-
‘KaX, TeoMeTPHYECKHX DaaMepax M 3JeKTPOHHOR KOHIEHTPAIHMH HOHH-
SHPOBAHHOIC KAHAJA MOJHHH H OKPYXAWOIIEro ero HPOCTPaHCTBA.
Ho3TOMY " IPOBOARIOCH IKCNEPHMEHTANLHOE ONpeAcieHHe Gy C Yie- -
TOM 3aBHCUMOCTH Por=v(0u). VYCIOBAA paiHoJOKalEOHHOrO 06HA:
_PYXeHHS MOJNHUH B YKASAHHOM )manasone PANHOBONH MOXHO nouy-
YHT H3 ypaBaermﬂ BHAA:

m k 0'3>Vprunn o | (4'4)

3;!,er 1], 1 10— KI1 npneuﬂoro H nepenalomero 'rpama. COOTBET-
CTBEHHO (JIJIH l'l~l2 X npousnen.enne paBEO npﬂmepuo 0 9)
_ _ 0, L .

='§- R(@ds,

me k(q)—xoaqadmuueﬂ'r, yanmaalomnﬁ BJIHHHHe 3ewm._ B pacqe-
Tax, . CBASAHAMX ¢ oﬁﬂapy}xeunem MOJIHHH, k' B HHTepBaJe ymos_
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MecTa Op, 3aBUCALIMX OT PACCTOSHHA OO MOJHHH R, mpHHKMaeM CJe-
LyIoliye 3HAYSHHS:

R xm. . . < 50 - 50—100 100—150 150—200 200—250

0, . ... 0—I11 0—5,5 0—3 0—2 ©0—1,3
... 0,60 0,77 0,56 0,39 0,30

IIpu BHIGOpE 0% npe;monaraaocr: YTO MOJHHM B 06JakKax MOTYT
Ha6JI04aThCs A0 BHICOT OKOJO 9 KM.

B ypasuennu (4.4) V—kospduunesr pa3JIHHHMOCTH, omnpejensie-
meifi otHOweHueM Uy/Um [99]. s yBepeHHOro o6Hapy:KeHHS MOJI-
HUHM Ha ¢oHe cOOCTBEHHOTO ee H3JyuyeHHs Heob6xogumo, yTobni V=>5.
Ilpu HeGosiblioM ypOBHE H3JyueHHS 3XO-cHTHaJHE ['P moryt 6LiTh 006-
Hapyxensl [1-12 w npu V = 2.

Hana panuonokartopa I1-12 B dopmyne (4.4) mepBbii MHOXKHTENb
paBeH 8,5:10-% npu V=>5u £'=0,77. Ecau (4.4) npeicTaBHTH B BULE
om = f(R, Py yum), TO OKaxKercsi, 4To cTaHUUsA Ha R = 10 KM HaXeXHO
obnapyxuBaer I'P npu oy yum == 1,5+ 1073 M2, a Ha R = 200 kM — npu
On. = 3,7- 102 M2,

Ha puc. 4.18 mpeicraBneHa 3aBHCHMOCTb Oy, yum = P(R), rae
Oy mme XAPAKTEPU3YyeT MUHHManAbHOe 3HaueHue IIIP I'P (mpsmuie
npu V=25 u npu V=2), HeoOxoauMoe Ajs OOHApYKEHHS MOJHHH
B o0Jjakax. B mpolecce 3KCIepHMEHTAJbHBIX HCCAEAOBAHHA YCTaHOB-
JieHOo, YTO Ha pacctosHusx Ao 100 kM Haubosee yacTo o6HApyKEHHE
I'P BoaMoxuo npu. Va5, a Ha GOJbIIUX PACCTOSHHSIX — npu V =2,
Ha stom ke pucynke npusogsitcs IDIIP rpososwix paspsimos, obHa-
PYXKeHHBIX Ha paccTosHHAX Ho 230 kM. BepTuKanbHble JUHHH Xapak-
TEPHUIYIOT Oy yum B Om. maxe, YCTAHOBJIEHHblE B KaxKAO# cepuu Hab/I0-
Jenufl. Undprl y BepTHKaAbHBIX JHHHH = MOKAa3BBAIOT KOJHYECTBO
ob6uapyxennnix I'P. Illnpoku#i amanason wusmenennsi DIIP I'P mox-
TBEDPXKIAeT [aHHble paHee MNPOBEJeHHBIX HccaenoBanui [16, 174].
Cienyer oOpaTHTh BHHMAaHHe Ha 3aperHCTPHDOBAHHEIE TPH  CEPUH
Habuomenu#l (a, 6, 8), K COXKaJEHHIO, He CONPOBOMXKIABIIKECS IIPH-
emMoM cobcteenHoro uaaydeHuss I'P. Ecam pes3ysbTaThl NpHBeAEHHBIX
HaOJMIONEHN] NOCTOBEPHEl, T. €. AeHCTBHTEJNBHO HAGAI0JaYMCh MOJHWH
¢ manbiM snagenuwem P, to oueBupgno, uto Ha R == 100 xm PJIC
I1-12 6ymer obHapy:KHMBaTb He Bce pa3psair B obJjake. BoamoxHo,
9TH GJIMIKHHE 3XO-CHUTHAJL BH3BaHbl BHYTPHOOJAUHBIMM pPa3psiaMH.
B o6mwewm, moury B 90 % cayuaes 2,4-10? m?<< oy << 1,4-10% M2 Has
CpaBHEHHs HAallOMHHM, YTO CpDejHee 3HAUEHHe ¢ y MCTpPeGHTeNs PaBHO
npumepHo 10 m2, a y 6ombGapaupoBimiuka — 150 M2,

IIIP T'P usMeHseTcsl B TeUeHHE BPEMEHH CYHIECTBOBAHHS MOJHHU.
C nenpio ompefe/eHHs XapakTepa 3THX U3MEHEHHH M IIDHYHH, BEI3HI-
BaIOUNX HX, ObLI NOCTaBJAEH 3KCIEPHUMEHT, B NPOIECCe KOTOPOTo IIpo-
BOAMJAACh  TOMMIyJbCHAg  perucrpauusi 3xo-curianos I'P  npu
Py/Pyy=5—10 1B, a TakXe OAHOBpEMEHHO DPETHCTPUPOBAJUCH ATMO-
ctepuxu. B CIIB u CB amanasonax (puc. 4.19) [b0]. 3apeructpupo-
BaHHad BCHBIIKA. IJAHTENBHOCTEI0 370 MC COCTOHT H3 JIHIEpPHOHU CcTa-
Auu (Tz) ¥ TPEX CHJILHOTOUHBIX paspsimoB (1—3). BpemenHrle uHTEp-
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Bane wmexiy I w 2, 2 m 3 paspsanaMe papHW cooTBercTBeHHO 110
*a 102 mc. M3 pucyHKa BHAHO, YT0 IOCJ€ BOSHHKHOBEHKS TJIAaBHOTO
'H NOBTOPHHX paspsafioE HaGaiofaeTcs B TedeHHe BPEMEHH 4p PpOCT
SIIP TP, a sateM B TeueHue BPEMEHH To HEMPORC/IKHTENLHHIM CHAN.

& M3
10°

- |_ T |;uﬂ]

0§,
T

Py [ P |
fo 20 50 0 - 200 JOTR am

Pnc. 418, 3anncuuom o’..*-x(R) mpE V=21 V—5 .

Bwro o'ro6pano 75 paxnoaxo I‘P oﬁmpyxxenaux Ha  pacCTOAHHA
- 3050 xm.

: B npomecce ofpaloTku- Ma'repna.uos Haﬁmonennﬁ no:ryqenu “HH-
TerpajibHble pacnpeneleNua Tp H vg {(puc. 4.20), H3 KoTopHX. Cle-
ayer, 9to- B 95 % cayuaeB p<3,6- 10—£c, ates<b102c ey .
- H3Mepenrst vy H Tc NPOASBOLHAACE mEpes noc.nenﬂum HDOBTOPHBEIM
‘paspAnoM H Tocae HEro COOTBeTC‘PBeHHO (pnc 4.19).
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IlpuBeneHkHe AaHHBE JAI0T OCHOBAKHe no.nara'n;,- 4970 OZHON H3
- TIPHYHH, : 06YCIOBAHBAIOIIAX BpeMeHHyw usMenyusocts JIIP [P, aB-

9,

r

l""r"l‘ a1 c
L2 L

Pre. 4.19. 3anuch cHrHAIOR ¢ BHXOJOB aXTHBEQ-Naccuanux PTC, I:'

a — ¢padaTHBRaHEE ?gomuepu POH 6&4 (¢ — CeKYHRHME METEH npeuexn')", 6 — curgann CB
AnanasoHa (f=600 KI'n), ¢ — CHrHAAK , & — DOAMUYRLCHAS PEFHCTPALMA PAGHOIXS BOMEIIKH,
8 — curwaasl CB auanasoma {f=200 KT'n). . . -
Y
09

1. : l §
20 48 &0 80 % me

Pnc.r!ﬁzo. VnrerpanbEoe pacipelesiciie BPEMERR pocTa (Tp) H cmaza (ve) pauo-
axa I'P, ) co

agercs, HO-BUIHMOMY, PACHIHPeHR€ SOHH HOHHSAIHH MNOC/E - CHABHO-
TOYHOrO PaspAla, TeMOeparypa B KaHajle KOTOPOTO MOMKeT ROCTH-
ratp (2+3)-10¢°C; npyro# — pekoMOMHANHA, KAK OCHOBHOA mpo-
Iece MpH YMEHBIUEHWH TEMIEpATYPH KaHaja MOJHAN, :

©
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Ha puc. 4.21 noxasaHa 3aBHCHMOCTb Oy= Y (f) Tpex BCIBILIEK
MOJIHNH, obHapyxXeHHHX Ha R > 100 kM npu IBYX DPasJjHUHBIX IIOPO-
FOBEIX 3HAUEHHSX PETHCTPUPYIOUHMX YyCTPOUCTB. YUHTHIBas IOPOTOBHIE
3HAYEHHUS aNmapaTyps, MOXHO yTBepXjJaTh, UYTO B OJHHOUYHOH
‘BCHHIIKE Oy MOXET H3MeHSAThCS OoJbiue, yem Ha |,b—2 nopsaka
[63].

4.4.6. OGHapyKeHHe TPO30BbIX 004aKoB ¢ nomowbio PJIC metpo-
BOro guamasoHa. B 1. 2.4 6uJ0 10Ka3aHO, YTO TIpo30Bble obnaka,

N

ﬁ’M‘

X

]lulfﬁﬂ'l

0%

T T FTT

10°

TNlapoe peeutmpm(/m"—l

T TTTTITHT

102 ! 1 | | I ! ! ! ! [ 1
4 100 200 Jo0 400. 500 600t Mc

Puc. 4.21. VaMeHenus Oy y Tpex Bcmbimek Moaruu (I, 2 u 3).

BOIIPEKH VCTAHOBHBINEMYCS MHEHMIO, MOTYT OBITb OGHapysKeHH C Io-
mompio PJIC, paGoramoumefi B MeTpOBOM J[Hanas3oHe PajHOBOJIH.

BrmepBble xyueBo-goxkAesble obsaka ¢ nomolisio PJIC T1-12 Obutn
obuapyxennt B 1971 r. [48]. B nernue mepumoawm 1972—1973 rr. npu
HECHCTeMAaTHUECKUX HaOMIOZeHUAX 3a KyYeBO-IOXKIeBBHIMU ofJgaKkaMu
C rpozaMu oTMeueHnl 1l cJayuaeB (HIHeH), KOrga HabJaw0Januch pa-
nuosxo mereonieneii Ha axpanax PJIC T1-12. Dro cocraBuio mpuMepHO
30 % obmero umcsaa AHell Habarofenuil sa rpososmmu Ch. Comocras-
JEeHHe PAaJH03X0 C JAHHBIMH HaOJMIOACHHH METeOCTAHUHH He MO03BO-
JHJIO OJHO3HAYHO VCTAHOBHTE XapakTep OOGHAPYKEHHBIX THIPOMETEO-
poB. MeTeocTaHIuM OTMeuaJiu JUBHEBBIE NOXKIH, HO He (DHKCHPOBATH
BHIaJeHNe TIpajga B paloHaX, COOTBETCTBYIOMIHX MECTOIOJIOKEHHIO
nnomafeii paxuosxa. OZHAKO CJeAyeT HMeTh B BHAY, 4TO Ipaj Mor
BHIIAZATh MEXAY CTAHUHUSIMH, HO He (PHKCHPOBATHCA MMM H3-3a2 Orpa-
HUUEHHOTrO pajgnyca BH3yaJdbHEIX HabmiomeHufi. OH TakKe MOr BHIA-
1aThb y 3eMJIH B BHJE Kallejb A0XKAs, KOTOpble Ha BhHCOTaX OBLIN rpa-
JIHHAMH. _

Ha puc. 4.22 npusomsarca cunmku MKO PJIC TI-12 ¢ nsobpaxe-
HUSMH BBHILUIEYIIOMSIHYTHIX lesel, HaxoIAlInxcd Ha yradeHuax 40—
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Pue, 4,22, LIHTeNbHO- CYMECTRYIOWE: PARHOIXO TPOSOBHX bﬁaa;:_os gl}; gannoaxo TP
;10 myn)mnne cexTopa SMH pazpanos (¢ ® 8) (Macwrad skpana UKO PJIC IT-12
K#M). ) - . .




Phe. 4.23. Tloumnyabcnaa pers-
CTPALEA ANHTENLHO CYINECTBYIO-
IMETO PAAHOSXA H KAHANOB MOJ-
HHH Ha BRIXOMNE npneMHoro TpaK-

“.ra PJIC 1-12. :
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,_52 KM N0 asrmy‘ry 1156° {Macmrabane

" ~MeTkH’ caefyior uepes 10 k). Cumm:
kd HKO nonywedin B 14 w 27.07.72r.
¢ . HATepBamoOM: - Af== 25 c. O6uyHo

pasMepH - pajHoIxa’ SHAUATENLHO ¥3-
MeHAIOTCs  OT “KaApa x ‘kaipy. Ipu

NOABJIeHER 5X0- CHI‘H&JIOB, K&K IIpaBH-

710, HabMORAETCH HHTEHCHBHAS IPO30-
pas akTHBHOCTE. HecMotpa Ra TO uto
STH CHHMKH CACJaHH B.peXHMe Kpy-
roBoro. o6sopa PJIC, na HHx KpoMe
rynouaﬂy'mx CHTHANOB HKMeroTes OT-
' PaKeHHS .-FPOSOBBIX = PaspiioB (s1p-
KHE -34CBETKH), a TAKXKE' IIyMOBHE
‘CeKTOpa, MOAB/CHHE KOTOpPHX ofyc-
JOBJEHO NPHEMOM coﬁc’rnenuoro _H3Ry-
.YeHHH PaspaAOB.

A 6onee, AeTANbHOIG: H3YUEHHS
TNapaMeTpoB TaKHX DAAN03XC AHTEH-

.. #a PJIC TI-12 ycrardpamBajach He-
_.nommmno Ha Tpo3oBoe O06JAaKO H

NPOHSBOAMIACL NOHMAYJAbCHAS 3alHCh .
(pue. 4.23). 3pmech. kawaxn- I permcr-
paropa Tuma MIIO-2 ¢dukcapoBan
coGcTReHHOE M3nyueHne [P Ha uacro-
re 150 xI'm, kanaau 2 u 3 — pagmo-
5X0 FPO3OBOro 0G1aK2 H MOAHEE. I1pu
GOABIIHX =~ AMIUTATYAHHX 3HAYCHAAX
pafiHodXa, INPEBHINAIQMEX AMHAME-
WeckHii JHANa3oH BTOPOI0 KaHana,
. PEFHCTPANHSA 9X0-CHFHANOB ABTOMATH-
YeCKH OCYILECTBASAACH TPETHHM Ka-

masoM MIIO-2, go sfecs mabaio- -
A@eTcs . OrpamHYeHHE TOJbKO OTpa-

JKEHHHIX CHTHAJOB MOJHHH. _

O6paGorka MarepHaJioB Hadmoge-
HHA TNO3BOJHJA YCTAHOBHTH HOBTO-
PAeMOCTs HHTEPBaJoB BpeMeHm Aty
yepes KOTOPHE NOABNANNCH. PaXHOIXO

''B METPOBOM AHANA3oHe, a TAKXKe IO-

BTOpPAEMOCTh JJIHTEALHOCTEH CylecT-
BOBaHEA ATHX paﬂ.uosxo At

~ (puc. 4.23).

Pesynb'raru 06pa60’ma NOBTO-
paiomwxca suavehuft Ak ¥ Av, B BH-
Ae  HHTETPAJbHHX ° pacnpeielenHll
- IpeicTaBNensl Ha pHC. 4.24. -

Tlpe permcrpauwsn - paphosxa Ha,
y,u.a.neumx o 30—40 KM ymeﬂfr



uialoTess MHTEPBANM Al U CQOTBETCTBEHHO YHEAHUHBAIOTCH SHAYEHHS
A%y, Ofluelt 3aKOHOMEPHOCTBIO H3MEHEHHH AMNAMTYNRHX 3HaueHHH,
yAasieuHux g0 40 xM H oT 40 a0 70 kM, aBnAeTcA TO, 4TO B 060UX
clTyuasx 3TH aMIUINTYHHDIE 3HAYEHHS He OPEeBHINAIOT ONpeAefAeBHOrQ
ypoBHS Upaxe (cM. pHC, 4.23). BOSMOXKHOCTE 8MIIHTYAHOTO OT'paHH-
yeHHA CHTHAJIOB OHllla MCKJIOuYeHA. DTO BUAHO Ha puc. 4.23 no moss-
JeHHI0 ToMex (ecad OTPaHHUEBAJ BTOPOfi XaHaJ, TO TPerHH Kaman
obecneunpay nonyueane Uyaxe MOMEXH). '

4

180 270 le t Mo
0 0 00 750 200 250 S me?

Pue. 424, Hohiropﬂeuoc'rb BpeMeHHHX HETEPBANOB Afy H At papHoxa rpozosoro 06-,

. f;1aKa, a TaKike naowazefi S 3THX 3XO0-CHTHAJNOB,

O6GruYHO HHTEHCHBHOCTE YHNOMAHYTHX OTPAMEHHHX CHTHAJOB He
opephiiana 4-10-11 Br, a orpaXaeMOCTh, yCTaHOBJAEHHad C IMO-
mompbio MPJI-1, B GoapmuHacTBE. cayuaes Omaa == 10% mwm®/mS.

Hecmorpa na daykryupylomuft xapaxrep paanosxa, Guao -ompe-
Ie/eHo ofilee BpeMs €ro CymeCTBOBAHHA HA SKPAHAX HHARKATOPOB

PJIC T1-12. Ono cocrasasno- 5—52 Mun. Bo3MOXHO, YT0 HeKOTOpHE

PafHO9XO CYIRECTBYIOT H Gosiee B2 MHH, HO HaGAIOKEHHS 3a HHMH
npexpalasich. AHA/JA3 IeOMETPHUYSCKEX pa3MepoB . 9X0-CHIHAJMOR,
obnapyxusaemMsix PJIC TI-12, nokasan, uro 2 80 % . caygaeB OHM
SaHHMAIOT Naowafs Sy 150 xm? (cM. pue. 4.24).

[IpreaekaeT BHHMaHME TO, 4TO OOHApYMXeHHEle B METPOBOM IHa-
nazoHe MeTeoo6pasoBAHHA, KaK IPABHAO, AMEIOT NMOBHUICHHYIO 3J€K-
TPHUSCKYI0) AKTHBHOCTb, KOTOpas BHPaXaeTCd B YacTOM MOSABJCHHH
9XO-CHTHAJIOB, 'PO3OBHX paspsioB. B 3THX 3Kcneprmedrax oGHapy-
skenue I'P eramnumed I1-12 noarsepxpaanoch . perucrpanmuesi  IMHU
paspsgos 8 CHB, IIB v CB ananasonax. Ilpu aroM He Aenanacek
NONHTKA YCTAHOBHTbL, YeM BHISBAHO H3AyUeHHE: paspsifiaMi 06naxo—
semas, 060aK0—o006AaKO, JHAEPHEIME IPOLECCAMH HJH APYTAMH pas-
pALAMH H SNeKTPHUECKHMHA HBJICHHUSMH B o6naKax, :

107




BrlIo ycraHOBJAEHO, YTO NPH NOSIBJEHHH pPaiHO9Xa TPO30BHIX 06-
JIaKOB (THAPOMETeOpOB) Ha 3KpaHax HHAMKaropoB PJIC II-12 axo-
CHTHAJIBL pa3psiioB, MMeEOLIde BHJ, IPeNCTAaBAEHHBI Ha puc. 4.6,
clAelyloT HauboJsee 4yacTO ¢ HHTepBajJoM BpeMeHH Af=x25—3,5 ¢,
a TIpH HCYE3HOBEHHM PALHO3Xa MHIPOMETeopOB (B TedeHHe OHKAUIIHX
10 muH) —uepes Ai=9,7 c.

I'maBa b

Hccaedosanue snexmpomaeHiummnozo
U3AYHEHUSL 2P03 C NOMOULbIO HASEMHBLX
PAOULOMEXHUMECKUX CPEOCME

dnexkTpoMarauTHoe uaaydenune (DMHU) rpos obHapyxHBaercs
B BeéChbMa IHHPOKOM [AHANIa30HE YacTOT, OT HECKOJBKUX I'epl A0 COTEH
merarepi. HecMoTpst Ha TO 4TO Takoe H3JyueHHe peTHCTPHpyeTcs
yKe Ha TPOTSXKEHUH JEeCSTKOB JeT, IO HACTOSAINero BpeMeHH He Io-
Jy4eHbl [OCTOBEpHblE JAHHLIE, XapaKTePH3YIOIIHE ero CIeKTPaJbHYIO
IJIOTHOCTb. B MHOTOUHC/TEHHBIX paboTaX HPHUBOIAUTCH HEIpPepHIBHBII
cuektp yactor OMU I'P no 100 xl'u, a Ha wacrorax Gosee 100 k' —
JVICKPETHBIE JAaHHEBIE. .

B umacrosmee BpeMs MOSBHNACH Gojiee UYBCTBHTeNbHAs pajHoal-
‘Tapatypa, X KOTOPOH HpelbsABadlOTcs OoJiee KecTKHe TpebOBaHHS
B OTHOIUEHHH ee HAJeXHOCTH. B 3ToH CBsisM HeOOGXOAHMO IaJjibHeH-
mee #uceaexosanne DIMM rpos xak nomex. Kpome TOro, Bo3poc HH-
Tepec K H3JyYeHHI0 TPO3OBEIX Pa3pANoB KaK IIOJNE3HBIX CHIHAJOB,
JalOMIUuX BO3MOXKHOCTL OoJjiee Ijy00KO HU3YyUHThH (H3HUeCKHe ~IIPO-
[ecchl B TPO30OBHIX 00JaKax ¥ C03[JaTh CIENHAJIBHYIO alnaparypy
JHCTAHIHOHHOTO OOHAPYXKeHHWS TPO30BHIX OOJAaKOB. Ha  PasjUYHBIX
CTAMUSAX UX HBOJIOLHUH. '

Ilpenmeersyomue HecgenoBaung IMHU. rpos kak nomex B 00Jb-
[IHHCTBE CJAydYaeB He OBUIH CBfA3&HL C OJHOBPEMEHHHIM HCCJIEN0Ba-
HveM 06JaKOB. DTH HCCJIELOBAHHS IIO3BOJUJAH OIpPeNeNHTh YPOBEHL
noMex B PasJHUYHBIX AHANA30HAX PAJHOBOJH, B KOTOPHIX (DYHKIUOHH-
pyioT uiax paspabaThBalOTCA KaHaJb  paguocessd. Ha ocHoBanum
9THX 'HCCAEHOBAHHA Toay4eHb (oHoprie mapamerpsl DMU TI'P xax
IOMEX, YaCTO [4Xe HE CBSI3aHHBIE C PACCTOSHHEM A0 HCTOYHHMKA H3-
aydenust. VICkjouenue coCTaBiSOT AaHHble paboTnl [94, 187], xo-
TOpBlE XapaKTepU3yIOT IepeMellleHHe. OTAeNbHEIX IPO30BHIX 30H H
rPO30BEIX ()POHTANBHBIX PA3JEJNOB Ha GOJBIIMX YAaJeHHAX B JAua-
nagone CIIB. '

Hau6osee wunrencuBHoe wucciaenosanue DMK rpos  Hauamoch
TOrjla, KOTjJla OHO CTa/0 paccMaTpuBaThCs Kak loJesHas HHPOpMa-
s, AroMy crmocoGCTBOBANO Tpa3BHTHE PAJHOJOKALHOHHON TEeXHHKH,
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NO3BOJIUBINENl OOHapyKHBATh obOjaka Ha paccroaHusax Ao 300 k.
Oco6uifi nuTEpec K uccaenoBanuio MU BO3HHK B CBSI3H ¢ HEOOXO-
JHMOCTBIO pasrpaHU4eHHs] 5XO-CHIHAJOB 0O0/NaKOB, OGHAPYKHBAEMBHIX
HMPJI, Ha rpo3oBble W JUBHEBHE U NPHUBJEUCHHUS K PEHICHHIO Takof
3a/laud TPO30IeENIeHraTOPOB-AAJEHOMEPOB OJIMKHEH 30HBI ¢ pajny-
com pedictBus npumepHo 300 xm [17, 40]. B atom cayuae ISMU
CTaNH HCCAENOBATh B OCHOBHOM Ha gacrorax Huxe 100 xIu. C mensio
YCTAHOBJIEHHSI 1apaMeTPOB 3XO-CHIHAJOB OGJIaKOB B HX. HPeArposo-
BOM ¥ [OCJErpO30BOM IEPHOAAX Hauajoch HccaenoBanre IMU B min-
POKOM JHamasoHe YacToT.

-~ JIns pelleHHs NEpPeYHCJeHHBIX 3ajad ’ CcJleloBajo ONpelesdTh
KOOPAMHATEL TPO30BHIX paspsioB. B m. 4.4 moxasaHo, YTO ¢ NOMOUIBIO
PAZMONOKATOPOB MOXKHO OOHApPYXKWBATh TPO30BHE paspsabl U OIpe-
JensaTb X KOODAMHATH DBl paspaboTaH MeTOJ DPErMCTPaluH H3Jy-
uenus [P ang cayuaes, xorga OHH HaxO[dTcA B pajuyce obHapyxe-
HUf wux papuosokatropamud [50]. B pesyjpTare npOBeNEHHBIX
IKCIIEPUMEHTOB Y1aJ0Ch YCTAHOBHTb, UTO -METOJI, OCHOBAHHBIH HA OJHO-
BpemenHOl perdcrpanun MU I'P u 3X0-cHrHasioB MOJHHM, MOMKET
o6GecreyuTh TOJyYeHue - JOCTOBEPHBIX  HAHHBEIX, XapaKTepH3YIMIHX
CHEKTPaJ/bHYIO NJIOTHOCTh HaayueHns ['P.

B macrosimee BpeMsi ocOOBIli MHTepec IVIaBHBIM o0pa3oMm IIPH Me-
TeoofecIleYeHHH AaBUAMM BHI3LIBAET ONpEJesieHHe [1apaMeTpoOB Ipel-
rpo30BOro H3ayuenus o6iaakoB. OfHAKO, 10 HAIIeMy MHEHHIO, IpekKie
BCETO HEOBGXOAMMO ONpededuTh NapaMeTPH  H3Jy4YeHHS - FPO30BHIX
06J1aKOB, KOI'Ad OHH HAXONSTCA B 3pesiofi CTaAHH, T. €. KOI'a B HUX
HOPHCYTCTBYIOT CHJBHOTOUHBEIE I'po30BBe paspsarl (CI'P). Taxo# moa-
X0J, O0YCJOBJIEH TEM, 4YTO, BO-IEPBHIX, OIpeJeJeHHe napaMeTpoB
OMU CI'P moxer cnocobcTBoBaTh G0Jiee HOCTOBEPHOMY YCTaHOBJIE-
HHUIO XapaKTEPHUCTHK IIPEATPO3OBOTO H3JAYYEHHS, €CJIH OHO  OTJIH-
yaercss or IMU CI'P, xorsa OZHOBpeMEHHOe MX HCCIENOBaHHE He
HCKJIIOUEHO; BO-BTOPBIX, A0 HACTOSILIET0 BPEeMEHH He YCTaHOBJEHO,
YTO CUUTATH HAYAJOM TPO30BOH aKTHBHOCTH 06Jaka, T. €. A® KakKOro
MOMEHTa BpeMeHH MJUTCS IpPeArpo30oBoe HaNydeHHe O00JAaKOB.

HncTpyMmeHTaNbHble MCCJAENOBAHUS T'DO3OBHX O0GJAKOB C IOMOHIBIO
PJIC o6HapyxeHHs MOJIHHH H TPO3ONEJCHIAaTOPOB IO3BOJIUJIHM YCTa-
HOBHTb, YTO OHM HEOJHO3HAYHO ONIpefe]siioT Hayajo mnossienus CI'P
B rposoBom o6nake. CoBpeMeHHBEIe TIpo3onesenratopsl  [52, 157]
¢uKCcHpYyIOT riaaBHEIM 00pa3oM BepPTHKAJbHBIC KaHAJbl MOJHHH.
KoawngecTtBo mMoOnMHHE, QUKCHPYEMBIX HMH, 3aBHCHUT OT TMOpora Hx
cpabarwiBanusa. Taxum o6pasom, mauago nogsiesus CIP B obmaxke,
KakK IpH3HAK [epexoia B IDO30BOE COCTOSIHME, SBJISETCS HEOIpeie-
JEHHHIM. Pafno/0oKanuOHHBE CTAHIHM MeTPOBOTO H AJHHHOBOJHO-
BOI'0 yyacTka AELHMETPOBOrO AHANa30HOB OOHADYXKHWBAIOT NPUMEDPHO
B 3 pasa Gossuie I'P, uem rposoneseHraTopsl OanKHel 30HBI [43]
U yacto paubiue mocaenuux. Ilpm stom PJICy u PJICy, cmocoGHEI
06HapyXHUBaThb MOJIHMH DPAasJHYHON OPHEHTAIUH B IPOCTPAHCTBE,
a Takxe MmexoOjauHple MoJHHE. CJefOBATENBHO, II0 CPABHEHHIO
¢ rposonedeHraropamu PJIC.  ycramaBauBaroT paHblle M HaYajo
gpesof crazumu rpo3oBoro obsaxka. B pesysbrate ASUTENHHOCTHL Iie-
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pHOAa CyLIECTBOBAHMS TAK Ha3bIBA€MOrO IIPEArPO30BOrO H3JyUEHHS
Oyner MeHee NPOAOJKHTesNbHOH. K coxkaseHuio, moka He yaaJjoch
OLleHHTh, BCE JIH Pa3psiibl TPo3oBoro obiaka oGHapyxuBaoT PJICy
u PJICgy M HACKOJBKO AOCTOBEDHO OHH YCTaHABJIMBAIOT IOSIBJECHHE
nepeoix CI'P B Hem. B03MOXKHO, B JaJjbHeHIleM OJHOBPEMEHHOE HC-
I0JIb30BaHUE B SKCIEPUMEHTe annapartyphl, peructpupyiomesi IMH
I'P B mupoxoM jaHanasoHe YacTOT, pPafHOJIOKATOPOB, OOHAPYKHUBAIK-
WHX MOJHHH u o0Jaxa, IpO3ONEJIEHraTopoB, a TakXke NPHGOPOB,
KOTOpble H3MEpAIOT 3apsAbl 06Jiaka, NMO3BOJUT 0ojiee YETKO OIpese-
JSATP MOMEHT HACTyIJIEHHSI 3peJIOofi CTalHH T'PO30BOro -o6jaka, T. e.
3aBepIIECHHs IEepHOJa €ro INpeArpo3oBOro Hanydenus. [loxa ke pac-
cMoTpuM Metox uccaepoBanuss DMU CI'P, tak xak HOsiBjeHHE TAKHX
paspsANoB CYHTAeTCs NPH3HAKOM Hepexoja ofjaka B 3pejyio rposo-
Bylo craguio [164].

5.1. Meroduka uccredosanus IMH epososuix paspsdos
U UCNOAb3YEeMAa AnnapaTypa

Ilpu anpoGupoBanvum Metoza wuccjepoBanuss IMHU T'P, koopau-
HaThl KOTOPHIX yCTaHaB/HBajuch ¢ momompio PJIC, ucnosib3oBasach
cjeayooniasl anmaparypa:

— PJIC o6napyxenuss CI'P rtuma II-12 ¢ npucraBxoil moHM-
NyJIbCHOH pericTpaudy KasKJA0ro OTPa’KeHHOro CHIHaJa;

— peructpatop dopmsl umnyiascos (POH) armocdepuxos c¢no-
Jgocoil nponyckanusi (Af) or 0,3 mo 60 k't ¥ KHHOKaMepok aBTOMAa-
THUEeCKOro ¢otorpadupoBasusi GOpMEI CHTHAJA; .

— INpHeMHBIe TPakKThH, O0eCNeuHBAIOIIME KHCKPETHHIH NpHeM H3-
ayuenusi I'P Ha gacrorax fi, fo, f3 B npeaenax 150160 kI'n;

— 3JIEKTPOHHBIE Yachl, BBILAIOIIHE CeKYHAHHIE, MHHYTHBE H 4a-
COBBIE CHTHANHL ¢ TOUHOCTBIO 1073 ¢; ;

— CeMHKaHaJbHBI IMUPOKONOJOCHBH wMmaruutodor ¢ Af or 0,3
no 30 kI, HA KOTOPBIH AN «NPHBASKH» NPHHUMAaeMBbIX 11aPaMeTpoB
DMMU K KOHKPETHOH AAJBHOCTH HCTOUYHHKA H3JYUEHHS OJHOBPEMEHHO
HOCTYNaJy JaHHbIE ¢ NePeuHCJeHHOj Bhillle anmapaType (puc. 5.1).

Hagany permcrpauun DMM T'P npeawecrsoBan 2atanm obnapyxe-
Hust rpososoro objaka PJICcy, ompexenenus B o6Jake 30H HO-
BHILICHHOHK orpaxkaemocTtH uepes 10. xb u ycraHos/seHus ¢axra HpHU-
CYTCTBUS B HeM paspsigos c¢ nomomisio PJICy. dror sranm nmpoBoauics
B COOTBETCTBHHM C H3JIOXKEHHEIM B I. 4.4 MeTONOM HCCJAEeJOBAHHs I'DO-
30BBIX 00sakoB. Korpma monuuum B obJjake oOHapyXHBalOTCg B  Ha-
[pAaBJEHHH HAuGOJIbIIEH MOBTOPSEMOCTH HX 3XO-CHTHaJoB (30HH B),
T. €. N0 asuMyTy Ayaxe, autenHa PJIC II-12 ycraraBgausaercs He-
HoABUKHO (pHc. 5.2 a).

B cBsAsy ¢ TeM, 4TO 110 a3UMYTY Amaxc 382 At=1 mur PJIC II-12
MoxerT oGHapyxkuth A0 10—15 I'P, paccrossHue MexXAy KOTOPHIMH
-0cOGeHHO B (POHTANBHBIX I'PO3aX H3MCHSIETCS OT HECKOJbKHX JiO
100 xm u GoJsee, A ROCTOBepHOH peructpauun IMI  paspsios
C ONpemesyeHHOro PacCTOSHHS CTAHOBHTCS HeOOXOAMMBIM BHAEJICHHE
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TOABKO TeX PajiHo9x0 MOJHHA, KOTOpHE NOABJALIOTCA Ha ONpefejeH- -
HoM paccTodHHm ot PJIC. D10 BHAesenHe pocTHraercs crpolHPOBa-
HHeM [0 XaJpHOCTH BHpeocurdanop I'P  mHa BHXONe HpHeMHOrO
TpakTa (nocie Aerekropa) PJIC, (smiopa I, puc. 5.2 6). Hanpumep,
eCAH - HeRTP CHMMRTPHE CcTPOCHpYIOIIEro HMmysasca (smiopa 2,
puc. 5.2 6) ¢ nomomipio 6/10Ka 3aMEPIKKE YCTAHOBJEH Ha R = 62,5 kM,
& €ro AJHTEJNBHOCTD. Terp= 34 MC (9TO cooTBercTByeT AR=15 KM), TO
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Pre. 5.1. OGpasen onHOBpeMEeHHOM perHCTPaly PAAROSXA sonurs 1 DMH paspazos:

q — cpalaTeiBaRHe EHHOKEMepH POH, 2 Takme NeTHR ?eneua {c}; & 7 & — nazynenue I'P mHa
fi fr Bau [y & — RaAyusHHe DASpPAROB, NpEHHAMacWod POH; 2 — noHMNYNBCHAR DETHCTPADMA ‘DA~
AROSXA MOTHEH ¢ BHIXOAR OpHeumuxx PJIC [1-12. :

Ha OAHH H3 KaHaNOB IIHPOKONOJNOCHOrO. MarhHTOOHZ depes npH-

CTaBKY NOHMNYALCHOM perHcrpamum [149] mocTynaloT 3XO-CHTHAAM .-

TP {(smopa 3), KoTOpHe OTMERAOTCH Ha paccrofgHun 60—65 xm.

IlpHcraBka MOMMEOY/ABCHOR perEcTpalME ofecnevyHBaeT 3aMOMHHA-
‘HHe MARCHMAJBHOTG 3HAYeHHs Kaxioro paiuosxa I'P B npeobpa-
30BaHHE TaKOI0 CHTHAJNA MO AJATENLHOCTH ANA TOCHERyIOHIeh 3a-
ﬁnﬁg Ha MarspTOOHe HJAM MHOromrefihpoROM caMONHCHE TREA

FIpH BO3HHKHOBEHEH B- 06JaKe pas3pafia CONPOBOKAAIOIMIEE €ro
H3JyueHHe, NPHHHMAaeMOe HAa pPas3JHUHBIX 9ACTOTAX, NOCTyrNaer  AAs
sanucH Ha cBOGOAHHe KaHadw MarAETodona (smopHm 7 H 8,
puc. 5.2 6). : '
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- Pue. 5.2, Ipuuuar onpenenennn paccmsmnﬂ AO HCTOYHEKE BMH TPO30BHX PaspsuoB.

d — onpefeAcEHe 30BN B ¢ HanGONLMINM KONHYECTEOM TROSGEHX paapanon B e papuosxa 06-
NAKOE, oﬁnapymeumx MPI, G—pernc-rpau.ux IMH paapanon



B Tex cayuasx, Xoria IOsIBJIeHHe pajHosxa TPO3OBOTO - paspsia
B crpofe COBIajaeT MO BPeMeHH ¢ 3amuchio ero DMU, cunraercs,
uyto gaHHoe DMMU npuHATO ¢ pPacCTOSHHS, HA KOTOPOM ~HAXOAUTCH
CcTpoBUpyOWUH UMIYJLC, T. €. I'P. '

Takum 06pa3oM, BHIHO, YTO CBSI3b MEXIY DaLHOXOM MOJHHH H

ee OMHU ycranapauBaeTcss He TNOCPEACTBOM TEXHUUECKOH CHHXPOHHU-

3allifl PEerHCcTPUpYIOLlell anmapaTtyphl, a 3a CUET BPEeMeHHOTO COBIAa-
JeHHUS IPOLECCOB C TOYHOCTHIO NpHUMepHO 3 Mc (NepHOX MeXKIy 30H-
pupyromumu umnynscamu - PJIC,). OueBua#o, uto coOCTBEHHOE
U3Jy4eHHe M TNosBJeHMe panuodxa I'P ects coBmajamouiue no Bpe-
MEHH CTaJHH OJHOTO W TOro e INpoHecca, HanpHMep IJIaBHOTO pas-
pana miu aufepa. Hecmorps Ha ykasanHOe BEHILIE COBIAJEHHE INIPH
perucrpauun DMH rpos Bce ke ciefyeT NPOBOAUTL I€PHOLHUYECKH
0o0630p mpocrpanctBa ¢ nomompro MPJI-1 nasi ompepenenus pacmo-
JIOKEHHS IPYTHX TPO30BHX O00JAaKOB B panuyce OOHAPYIKEHHS MOJI-
pun craHunued I1-12.. 310 HCkJIOYaeT B HEKOTODHIX CJAyYadX JOXKHOe
onpefenenne koopauHaT I'P, o6HapykuBaeMbix GOKOBEIMH JIEIECT-
KaMH aHTeHHB. OJHH U3 BO3MOMHBIX CIIOCOOOB YCTpPaHEHHs TaKoro
sIBJIEHUS IPUBEAECH HUXKe. '

Paccmorpum noapoOHee NpHHUMN «npuBsi3ku» MU k paccros-
HHUIO JI0 UCTOUHHMKA uaayuenus (I'P).

Ha puc. 5.2 6 (smopa 4) noxasaHbl IPAMOYTOJbHBE HMIYJbCHI,
COOTBETCTByIOIIME KaXkIOMy cpafaTeiBaHHi KuHOKamephl PO, do-
torpadupymoweit armocdepuru. BugHo, uTO TONBKO BTOpOE cpaba-
THBaHHe KuHOKaMmephl POM coorBerctByer pazuosxy I'P, paccros-
HHe L0 KOTODOr'0 3apaHee H3BECTHO IO IIOJIOXKEHHIO CTPOGHPYIOUIETO
umnynsca (smopa 2). Eciau pacemorpers MM na uwacrorax fi
(smopa 7) u f; (smiopa &), To HOX CTPOOGHPYIOIIMM HMIYJAbCOM
MOXKHO Ha#fTH CHTHAJBl Qi U Qg,. U3JIYUEHHblE MOJHHEH, Dajnodxo
KOTOPOH H306pakeHo Ha anope 3.

Ha puc. 5.1 npuBeneH BHA OOUMIYJLCHOH 3amHUCH PaJHOXa MOJI-
HHH H COOTBETCTByWOIUEro emy MU, sadukcuposanuoro B 19 1 36 mun
40 ¢ 26 urossa 1974 r. npu yranesun I'P na 45 kM. [IpuBenens Takxe
curianbl, npudsarele Ha 400 x['m (xaman 6) m 600 xI'm (xaHan d).
IloumnynbcHasi perucTpauuss pajHosXa MOJHHH TOJyYeHAa IpH
Py/Py>>10 nB. Bcempillka MOJIHMH - COCTOUT H3 JHAEPHOH CcTaguu
(Af;), 1ecTH CHABHOTOYHBIX MOBTOPHEIX paspsioB (n =~6), 3adux-
cupoBanubix B CJIB zauanasone ¢ nomouiblo P®U, muTepBasnl Bpe-
MEeHH MeXJy KOTODBIMH TaKxXKe HOKa3aHB Ha pHCYHKe nudpamu
(kanas 8). 3HaueHHS 3THX HHTEPBAJOB XOPOIIO  COIJIACYIOTCSL  CO
3HAYEHUSAMH, panee NOJYUEHHHIMH HEpaJHOTEXHHYECKHMY crnocobaMu
[93, 171]. :

O6was TpoNOMKHTENBHOCTL BCIBILIKH, YCTAHOBJEHHAS IO peru-
crpanun arMmochepuxos 8 CHB nuanasone, cocrasaser 435 mc (xa-
HaJ 8), a MO 3alHCH PajHo3dXa BCIBIIIKH, TJE& KaxKAblH OTpaKeHHHIIl
CHIrHAJ cjaelyeT IPHMEpPHO uepe3 3 MC, OHa cocTaBsseT okoJo 630 mc.
C nomolplo AaHHBIX, NPeJCTaBJeHHHX Ha puC. 5.1, MOXKHO ycTaHO-
BHTb CBSI3b MAPaMETPOB MIeCTH aTMochepuxos, npunateix B CHOB
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JHanal3oHe, C CHTHaJaMH, 3aPeTHCTPUPOBAHHBIMH Ha 1 u fo, a2 Taxkxe
¢ panyiosxo STOH BCHBIMIKH.

Herpyano y6eauTbesi, uTo NpUBEXEHHHBIH MeTOA perucrpauuu IMU;,
«IPHBSI3aHHOTO» K PACCTOSHUIO IO MECTOIOJIOXEHHUS HCTOUHHKA H3-
JYUYEeHHUS,. HApAAY ¢ HOJOXKUTENbHHIMH CTOPOHAMH HMEET OTPHUIATENb-
HBle. DTOT METOJ He II03BOJISeT OAHOBDEMEHHO perHcTpHpoBaTh IMU
OT HECKOJBKHX HCTOYHMKOB — MOJIHHYH, BO3HHKIIEX B OLHOM Aa3u-
MyTaldbHOM CeKTOPE -Ayaxe=t (5+6)° (wHpuHa auarpamMMbel Hanpas-
aegHoctn [1-12) mn3-3a BBefleHHOro B - PETHCTPAIMI0 5XO-CHFHAJIOB
cTpo6UpOBaHUS. DTO MOXKHO YCTPAHHTh C IIOMOILIBIO JPYroro THIIA
perucTpanuy, IPH KOTOPOH Hepel 5KpaHOM ocuuanorpapa c spro-
CTHOH MOAyJsLHe#d BHAEOCHTHAJOB IpoTAruBaercs HaeHka [88, 147].
Taxoii .Tum perucTpauMu Lesecoo6pasHO HCIOIB30BATH, KOTHZA He
HY3KHO 3alHCBIBAThH AJHTENIbHOE, [OYTH HEIPepLIBHOE, H3JIyUeHHe
I'P, umeromee Mecto Ha uacrorax Oosee | mI'm, nHampumep, kKorza
TpebyeTcst onpeneauTh popmy armoctepukoB B CIB nmanaszoxe, BH-
3BIBAIOLINX CpabaTelBaHUe TpO30IeseHraTopa-iajpHoMepa, a BO3-
MOXKHO, ¥ IPYrod pajzuoanmaparypbl, cpabateiBawomeii or 9MU T'P
KaK IOMEXH.

Pucynok 5.3 mosicHsieT NPHHUUIN. NPOBEIEHHS TAKOH pPErHCTPAlVH.
Ha Bxop ocumigorpada ¢ SPKOCTHOM HHJUKALMEH BUAEOCHT'HAJIOB
win gpukaropa PJIC TI-12 (mpu ropusonrtansuom Jayde HJIAB wan
HKO) mocrynaior MeTkH HajdbHOCTM H 3xo-curHaasl ['P. Chepa or
9KpaHa ycTaHaBiuBaercss TabJjo co cBeTOXMOLAaMH, Ha KOTOpOe
B JIBOHYHOM KOLE BBIBOJASTCS 3HAUEHHS a3UMyTa C. [PO3OIEJEHTaTopa
u ero panbHoMmepa (paspaborano H. U. KpoxmnwmM), a cnpaBa —
TabJo €O CBETOAMOJNAMH, BOCHPOHUSBOJASINNMH CHIHAJH  BPEMEHH
(c, MuH, 4), curHajel cpabaTthiBanusi kuHokameph P®I, a raxxe
cnennanpHoe Tabjso ¢ HoMepoMm Kazapa (Nx), cdororpadupoBaHHOTO
PO armocdepuka.

OpHoBpeMeHHast perucrpanusi paamosxa I'P u JaHHBIX Trposone-
JIEHTaTOPa HCKJIOYaeT BO3MOXKHOCTh JIOKHOTO ONpeJeNeHHs] DPaccros-
HYUS [0 HCTOYHWKA M3JyYeHHs, KOTOPOe MOXKET HMeTb MecTO IpHU
OOHADYXKEeHHH MOJHHE OOKOBEIM JIENECTKOM JHarpaMMsl HalpaBJieH-
goctu amrennn PJIC TI-12. B tex cayuasx, Korga TejieHr -Ha MOJ-
HUIO COBIAzaeT ¢ HanpaBjenueM Ayaxe antenun PJIC (cm. puc.b.2a),
MOXHO CYMTaTh, 4YTO JAHHBIE PaJHOJOKaTOpa SABAIOTCH JAOCTOBEp-
HBEIMH, :

B nocnennee BpeMs naccuBHb pexuM paborei PJIC TI-12 wmc-
noss3yercs nas npuema DMU T'P. Tlo nmamemy MHeHHro, 6e3 omHo-
BPEMEHHOTO MCIOJb30BAHHS JAaHHBIX TPO3OIENEHraTopa Takoe Hccjie-
nosanue IMU paspsagoB MOXKeT NPUBECTH K TOJAYUEHHIO HEJIOCTOBED-
HO¥ uHdOpMAalKY, eCchd B pajHyce IpHeMa. U3JNYUeHHs CTAHLHH
HaxonuTcs 0OJplie, yeM OXHMH TPO30BOH ouar. DTO NOATBEpPKIaeTcs
IAHHBIMA  CJEAYIONIEro  sKcOepuMeHTa. AHTeHHa DaIHOJOKAaTOpa
¢ Y3KOH nuarpammoli HanpaBjaeHHoCTH (Op=~4°),  cmocoGHOro o6GHA-
PYXKHBaTh pa3psanbl, Obia HampaBJeHa HAa TPO30Boe 00JaKO, B.KOTO-
POM- UMEJH MeCcTO MOJIHWH. IDxo-curHajul I'P ¢ BHXOAa INIPHEMHOrO
TpakTa 3TOH CTAaHUHH NOAABaJUChL Ha JIEBYIO IIOJIOBHHY JBYXJyde-
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soro otunanorpada tana OK-17, Ha npasyio mocrynano DMU pas-

PRIOB, NPHHAMAaeMOe B: MACCHBHOM peiuMe OGOKOBbHIM JIETIECTKOM:

AuarpaMMs HaIpasJeHHOCTH auTeRHH crannuy I1-12 (A, g, puc. 5.4).
a puc. 5.5 OTUET/HBO BUAEH INYMOBON CAed, NPHHATHA GOKOBNM
Aenectkom , aHTeHHN craunuy I1-12, nosBuBwIMAcs npu BOSHHKHOBE-

fopoao

(asumym)

‘.'J\' PEC 12 )
- Memnw | BTo-cuenasy
Sansmoont e .

Prc. 5.3, TpHEIHEN OAHOBPEMENHOH pernc‘rpauuu 9XO-CHTHANIOB TP, nannux Al‘l‘l,[l,
POH u MeToK BpeMeHH,

HHH Qo.nnaa, obnapyxennofi- PJIC PCIL. B stoM  skcrmepumeHTe
PJIC PCII ue perucrpapoBana cobcrBenHoe SMU I'P, Tak KakBee
apHeMHHH TPAakT G BBefen atremioatop. Pesyarrarm sToro 9xcne-

PHMEHTA Xal0T OCHOBAHHE NOJAraTh, YTO TAKOe ABJCHHE MOXKHO

_oxupaTth nmpe npueMe SMH I'P c noMomplo aRTeHH, HMEOLIHX SHa-
quTeJbHHEe O(OKOBHE JeNecTKH, OCOOeHHO Ha WacroTaX, MeHbIUHX
300—400 MI'n, @ OpE HeSHAYMTEJNLEHX PACCTOSHHAX A0  TPO3OBHX
09aroB OT NyHKTA mpHema ux SMH.

- Ha puec. 5.6 moxasan merof peruc'rpauun 9MU s CHB amana-

S80He Ilp![ ACNO/Ib30OBAHKEM  ABTOM&THYCCKOrQ  TPO3ONeJIeHTaTepa-

8+ ' R 1
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Puc, 5.4 Onpeneneane Bosuoxnocra otGuapymenna I'P B npHema ax SMHU GoxoBrIM
. MeNecTKOM maarpauuu nanpasnexnoc‘m (5J11H) aH'relmn PJIC 1112,

Pue, 5.5. 3MH I‘P, sapemc-rpuponannoe BJI,[[H PJIC l'l-l2 (M —uo:mnn, oﬁnapyn
x:ennaa PJIC }



Pac. 5.6, OnsoppeMernas perucrpallea paamosxa I'P, asuMyra ¥ faasEocts ATTLIT
{(B), MeToK BpeMeHn (¢), MeTOK AanbBOCTE PJIC (BepTHRANLHbE NHHHH Yepes 50 KM)
cpafaruipanns kunoxaMepst POW (cnpasa momep Kampa), ¢palaTHBaHHS TOABKG:
neneHratopa-AansuoMepa (5) u Tombko obmapywenus P (A). :




aanbﬂowepa (ATTI[l) kaKk YTOYHSIOLEr0 HHCTPYMEHTAa K PJICM, npu-

MEHEHHBIH B C/Iyyae, KOra IPO30Bble 06JaKa pAaCIONOXKEHBl Ha pac-

crosHud g0 100 kM. Ha stom pucyske, no-supumomy, A — paamosxo

JUJePHOH CTafMU HJH HEBePTHKAJIBLHOI'O KaHaja TPO30BOTO paspsja.
Orcytereue caeBa kofa ATTIIL roBopHT o TOM, YTO 3TOT paspsii HE

- oOHapyXkeH HM. IJXO-CHTHaJaM KaHaJOB MOJIHHH BCIOAY COOTBET-
CTBYIOT BePTHKaJbHble spPKHME OTPE3KH JHHHH, CleAylollHe mapaJ-
JIeIbHO. MaclITa0HbBIM MeTKaM AajJbHOCTH. ‘

[TosBjienne TOPH3OHTAJNBHBIX IIYMOBBIX CEKTOPOB OGYCJOBJIH-

‘BaeTcsi COOCTBEHHBIM = H3JIy4eHHEM TPO30BHIX Pa3psfOB HA UaCTOTE
paboret PJIC I1-12. IlosiBjieHHe NpH pPerucTpani TOJALKO KOAA a3H-
myTa ¥ gajpHocTH ATTII, He coBHaZalIEero Mo BPEMEHH C 3XO-CHI-
Hanamu I'P, umeer mMecro B Tex cJyuyasix, KOrJa TIPO30aKTHUBHASI
yacts obaaka HAXOMUTCsl BHE 30HH 0030pa autennsl PJIC TI-12
(autenna PJIC B 3TOM 3KCIEpHMEHTE YCTAHOBJEHA HEINOABHIKHO).
Korna nokasamust PJIC I1-12 COBNajaly MO BPEeMEHH C JAHHBIMI
ATTI[, onpenensiuch:

— opmel ‘aTMocheprka, B3BaBiuero cpabarteianne ATTII;
— PacXOX/JeHHSl B PACCTOSHHAX MO MOJHHH, YCTaHABJIHBAEMbIX
PJIC, » ATTLA.

, Ilpusenesnas Ha puc. 5.6 OJHOBpeMeHHas 3amuch AaHHHX PJIC
I1-12 u ATTIJ mcnosp3oBajsach Takxke IJIsi pasieneHus (rjaaccudu-
Kalluh) pajanosxa o6aakoB, obHapyxeHHBIX PJICcy, Ha TIpo30oBbIE
i nuBHeBwe [50]. :

B n. 5.2 u 5.3 mpuBeJeHH JaHHBE, XapakrepHusyloumue dMU I'P
B CBePXAJHHHOBOJHOBOM H CPeJHEBOJHOBOM JAMANa30HaX pajuo-
BoJiH. OHH NOJY4eHl HAa OCHOBE HCIIOJIL30BaHHS AKTHBHO-IIACCHBHBIX
PTC, rnaBHOi 3ajaueil KOTOPBIX SABJSJIOCH YCTAHOBJEHHE paccTosl-
HHSl [0 HCTOUHHKA wuajydeHus — ['P. Perucrpamys MU paspszos
Ha OCHOBE OIHCAHHOTO BHIIIE METOAA OCYUIECTBJS/IACH ABTOMATH-
yeckd. DTH JaHHBIEe IPUBOASTCS C ILeJbI0 IPHUBJEYL BHHMAaHHE HKCIe-
PHMEHTATOPOB K OTHOCHTEIbHO IPOCTOMY CIOCO0Y  HCCIIeOBaHHUS
OMHU TP ¢ oaHOro nmyHKTa W IOTOMY JaseKO He SIBJSIIOTCS HCUepIIH-
BaromuMi. HecmoTps Ha TO uTO OlIHOKA METOAA PafiHOJOKALHOHHOTO
ONpefleJIeHUsT PACCTOSIHHSI 4O MOJHHHM MOXKeT JOCTHrath o (4—6) kM
(3a cuer HETOYHOro YCTAHOBJIEHHUS AAJLHOCTH €€ PajfHOdXa H OTCYT-
CTBHUSl JAHHBIX O PACIHOJOXKEHHH B IOJEe 3TOro pajxuosxa shQerTus-
HOTO IEHTPa H3Jy4YeHHs), ONHCAHHBIH - MeTox perucrpauuy IMU
of0ecneyrBaeT NoJyyeHHe GOJbIIOro ofbeMa JaHHBIX, XapaKTepH-
ayromux DMU I'P npu pacnosiokeHun rposoBbix 00/ak0B B pajdyce
ux o6Hapyxenus MPJI, PJIC [I-12 u PCII. O6mudo 3TOT panuyc
‘HE IpEeBHIIIAET 200—230 KM, XOTsl C TIOMOILIbI cTaHuuu [1-12 6biin
clyduan OOHAPYIKEHHA pas3psioB Ha pACCTOAHHH npHMepHO 260 ®M.

Heo6xXoaMMO OTMETHTb, YTO Ha OCHOBE OIHCAHHOIO METOAa pETH-
crpauan OMU I'P MoxXHO Mcc/ienoBaTh H3JyUYEeHHS pas3psiioB H Ha
R > 230 kM, ecnin B yZa/leHHOM NYHKTE. HMEeTCsl ammaparypa IpH-
‘€Ma CHIHAJIOB BPEMEHH HJH 5TOT NYHKT NPOBOJWT, HAIpHMep, NIpHeM
KOMOBHIX CHTHAJIOB, NlepeflaBaeMbIX C IEHTPa pacnonomeﬂﬂﬂ PTC,
‘OCYILECTBJISIOLILETO 06Hapy>KeHHe MOJIHHH.
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5.2. JAeKTPOMAZHUTHOE UBAYYEHUE 2POBOBLIX pasps&os
8 CaepXOAUHROBOAHOBOM OUANASOKE ,

B Hacroimee BpeMa Goabumoe BHHMaHHe YAe/SeTCA BHEAPEHHIO
BHCTPYMEHTANLHHX (PAJIHOTEXHHUECKUX) CPeACTB OOHADYKEHHS Of-
FOro H3 ONACHHX fABASHHH NOroAH, KaguM sBAseTcs rposa. Hapaay
¢ FaanHeHIWIHM  pasBHTHEM pPAJHOTEXHHUGCKHX CPEACTB AKTHBHOH

JIOKAHHH MeTe0o0beKkToB, GasupylomExcA Ha HACHOJAL3OBAHHH pPajgHO-
JIOKaUMOHHEX CTAHIHA CaRTHMeTPOBOTO, AEHHMETPOBOTO W  MeTpo-
BOIC AHMANA30HOB PAFHOBOJH, paspabaTHBAalOTCA pPasiAHYHOIO THIA
HACCHBHHE PaJHOTeXHHUECKHe CPeiCTBA, B UYACTHOCTH, aBTOMaTHYe-
CKHe rposoneieHratopu-fanpaoMepst {AITII), npenHasnadeHHne
AJist onpedgeJsieHUus: KOOPAMHAT rpos ¢ OAMOIO HYHKTA. . -

Paapa6orxu TPO3OHE/NCHTATOPOB-1a/IbHOMEPOB  HEOOXOAHMEL
B CBASH € TeM, YTO OHH NO3BOJAIOT HE TOJBKC JIOKAJAH30BATH TPO30O-
BHE OYarK, HO K ONPEAS/HTh MX SJIEKTPHUECKYI0 AKTHBHOCT.

. Jsn o0OCHOBAaHHOIO BHOOPA TEXHHUECKHX XAPAKTEPHCTHK H Me-
ropuEE KanuGposku ATTI/l Heo6xofmMo SHATL pacHpefeneHye
aunuutya DMU rpo3oBHX paspafioB M BapHADHU HX CHEKTPOB.
. ARMNIATYARHeE XapaKTePHCTHKH YIHTHBAIOTCA, B NEPBYI0 OUepeib,

NPH YCTAHOBJIEHHH YYBCTBHTENLHOCTH H TpefyeMoro IUHAMHYECKOTO
AMaNasoHa YCHJIEHHS alnapaType perHCTpalHuM  arMoc(epHKOB,
a TaxKe IPH ONPefeleHHH NOPOTroB cpaGaTHBAHEA CUETUHKOB aa-v
pALOB, IIHPOKO HCMOJb3yeMHX B MeTeopoJornueckofl npaxTeke {98

OnpexeneRde NapaMeTPOB AMHOJHTYZHOTO pAaCHpeaeNeHHs a'mo-
chepHKOB NPOBOAMIOCE Ha OCHOBE aHajknsa ocnuarorpaMM 3MHU
I'P, nonywennux » nosoce yaecror 0,3—50 xI'm ¢ momompio nmpuGopa
perscrpangd GopMu HMNYnbcoB atMocepaxos (POH). Paccrosuue
J0 KaXJOro OTAENLHOrO paspaza msMepanoce PJIC I1-12 u PCII
¢ nmorpemHocTeio 1,5—2 kM. JlaHHbie, XapaKTepHSYIOUIHe KOJHYECTBO-
aTMocdepHKOB, 3aPErdCTPEPOBAHHHX B JHEBHOE BPEMS B PasIHUHLIE
EHH paGOTH, H HHTEPBAJH PAaCCTOAHHA A0 HCTOMHHKOBR HX H3JYyYCHHA
{mMonnntt), ycmnomeuaue c nouom.bm PJIC 11-12 u PCII, npueo-
narca s Tada. 5.1.

Tabaugn 5.1
Koanuecrso arMocepuxon B yAaXeHH#e HCTOUHHEOR

HX HBAYUeHHS, SAPEMICTRHPOBANNLEX B MPODEcCe
TPOBeACHHA DKCHEPHMEHTA

JHara ) R um Yueao aTMOCDEpHEROB
10.07.76 50—80 90
24.07.76 . 30—130 . 411
25.07.76 130—200 14]
26.07.76 35—80 197
2.08.76 10—120 571
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Bcero. 6b10 moaBeprayro. aHanusy 1410 armocdepukos, npuss-
THIX ¢ paccTosdHufl, He mpeBblaibomux 200 xM, T. e. B paguyce Hau-
Bosee BeposiTHOro obuapyxxenuss I'P paguonoxkatropamu. :

Hnsi oupefesneHus: HHTEHCHBHOCTH aTMOC(EPHKOB B pajpuyce 0
200 km Bxalounresnso B. I'. DuxropHom 6wuia mpoBeleHa o6paboTka
3HAYeHUH HX aMIUIMTYJ Kax B HHTepBaJaX HAaJbHOCTH, YKa3aHHEIX
B Taby. 5.1, Tax u B 1esoM, T. e. B uHTepBane 10—200 kM. B naxp-
He#ilreM /51 obOeclledeHHS] JOCTATOYHOH NPeICTABUTENBHOCTH  BHI-
6OpKH aMIINTYAHBIE 3HAUEHHS 3apPErHCTPHPOBAHHBIX aTMOC(l)epI/IKOB
nposoauuch Kk R = 100 xm.

Bce armocdepuku 1o dgopme OblIH KJiacCHOUIUPOBAHBI HA TPHU
rpynmst  (OepBLIA TONYyNEpPHOA CHrHAJa IIOJIOXKHTENbHBIH, OTpuma-
TeJbHBIR ¥ aTMochepuxu JuIepHEIX paspsaiosn). Iipy aToM oOkasajochk
745 atMoctepHUKOB ¢ TONOXKUTeNbHBIM M 2050 ¢ OTpHLIATENbHEIM
BCTyIJIeHHeM, a Takxe 468 6u3kux no ¢opMe K H3AYUEHHIO JHAEDOB.

B kampo#l rpymnne u 1m0 BHIOOpKe B LeJOM oupeiensijocs audde-
peHLHAJbHOE pacnpeleneHue  aMnauTyA. Ha puc. 5.7 npuBomutcs
pacupefesieHHe — aMIIATYA  aTMOC(HEPHKOB, = 3aperHCcTPHPOBAHHBIX
2.08.76 1., pH 0oOHapYXKEHHH 3XO-CHI'HAJOB MOJHHE HA PaCCTOSHHAX
10—120 M. AHaJOTHYHOrO BHJAA paclpereseHus OBIM  TOJydYeHbI
B. OCTaJIbHBIE JIHH, YKasaHHble B TabJ. 5.1. 'DTO I03BOJIHJIO OLEHHTb
CpeiHHe 3HAUEHHS aMILIUTYA aTMOC(EPHKOB C NOJOKUTENbHBIM (E4),
orpunatedbHeM (E_) BerynsenneMm u gauiepos (Egp), saperucTpupo-
BaHHBIX IpH paccrosHusx Ao moauup 10—200  xM (YHCjAUTeNB),
a Tagxe TNpuUBeleHHHIX K R =100 km (3uamenarenan) (taba. 5.2).

B mponecce 06paboTKH LaHHHIX PAacCMOTPEHO OTHOLIEHHE UHCIHA
aTMOC(EpHKOB B KaXKAOH M3 Tpex YNOMSHYTHIX BblIIe TPYyON K HX
obuiemy uucay (taba. 5.3).

ITosyueHHble NaHHBIE MO3BOJISIOT CAeNaTb CJelylOLlHe NpeABapH-
TeJIbHbIe BBIBOIBI: _

a) B 90 % cJayuaeB aMmJMTYIsl aTMOC(EPHKOB BCEX IPYMHII, IPH-
BefleHHEIX K R =100 xM, orpaHuuenpl sHauedunem mopsaaka 1 B/,
Tabauya 5.2
Cpenhue 3HaueHus atmocgepuxos (B/m)

Jata Rxu | Es. E. E, Eygu
10.07.76 50—80 2,8 2,4 0,6 2,7
100 0.8 0.2 0,8 0.8

24.07.76 30—130 1,5 0,4 1,4 1,4
100 0,9 0,4 0,7 0,9

25.07.76 130—200 0,8 0,5 1,0 0,8
100 [,1 0,8 1,1 1,0

26.07.76 35—80 1,0 - 0,3 0,4 0,7
100 0,4 0,2 0,2 0,3

2.08.76 10—120 2,4 1,2 1,6 2,0
100 1,0 0,6 0,6 0,9
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olHAaKC HabmopaeTcs H3MEHEHHE OT OLHOTO TPO30BOrO AHA K LpY-
roMy. ng Taxoro e umucaa cAyyaeB sHaUeHHS aAMIUIHTYH aTMoche-
PHKOB ¢ MOJOKATEJbHHM BCTYIJICHHEM, IPHBeReHHEHX K R = 100 kM,
we npesmmaipTr 1,1 BfM. CoorBercTByloine - SHaUeHHA AMIIHTYA
aTMOChEpPHKOB C OTPHUATENbHHIM BCTYIJIEHHEM B CpelHeM He Ipe-
sumaior 0,5 B/m, a aunepos — 0,8 B/y; - '
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Pac, 57, Juddepennuanvioe pacupenencHHe aMIAHTYA arMmochepukos 2.08.76 r.
Ha R, paBHHx 10—120 xm. ' .

. 6) B OHOM M TOM Ke oyare aMiJIHTYAL AaTMOCHEPHKOB C IOAO-
KHTeAbHEM BCTYHJIEHHEM, Kak Mpasmioc, B 2—3 pasa IPeBHINAIOT aM-
IVHTYAN aTMOC(EPHKOB ¢ OTPHUATEJIbHHM BCTyNJeHHeM H B 1,5—
2 pasa — aMILIATYAH AHIEPOB; '

, B) B OTAEABHHX CAyYadX 3aPerHCTPHPOBAHHHE SHEMEHHA AMIIH-
TYHA JHAEPOB AOCTHTAl0T 3HAYCHHH aMIAHTYA aTMOCHEPHKOB ¢ MO-
AOKUTENbHHM  BCTyNeHHeM. [lo-BEakMOMy, 9710 CBSI3aHO ¢ DPOCT-
paHCTBeHHOR OpHeHTalHe#l KAaHANOB COOTBETCTBYIOWEX I'P; . -

T} B cpeiHeM oT ofmiero wacia armochepuxos B 50 % cnyyaes
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Tabauya 5.3

Ortnomenue (%) umcaa arMocthepHKOB KaxuOH W3 Tpex
TPYON K 0GueMy YHCAY

Hara N+/N06ux N-/Noﬁm NJI/N
10.07.76 40 15 45
24.07.76 60 156 25
25.07.76 - 60 10 30
26.07.76 45 20 35

2.02.76 50 15 35
Cpennee 51 . 15 34

HabJonanTCs SMI/I C MOJIOKHTEJLHBIM BCTyIIeHHeM, B 15 % —c oT-
pHIATeNbHBIM U B 35 Y — JnnephL.

PaccmorpuM crekTpajibHble XapakTepuctuku DMHU TP 8 CIOB rna-
nasoHe. M3BecTHO, YTO NPAKTHYECKH BCE CYIIECTBYIOLIHE IeJIEHIaTOpPh
TPO3 IPHHHUMAIOT aTMoc(epuxu B y3KOH noJsoce uyactor CHB auana-
30Ha. B cBsi3W ¢ 3THM TpeAcTaBJseT HHTepec oOpaTHThCH K Xapakre-
PHUCTHKAM aMIIUTYJHOI'O CIIeKTpa aTMOC(HEPHKOB Ha PasyHYHBIX 4acTo-
Tax YKa3aHHOTO JHaNa3oHa. JTO MO3BOJHT B JAajbHeliiem GoJee
JOCTOBEpHO OOOCHOBATh YaCTOTHI HACTPOHKH TPO3ONEJIEHraToOpOB-Aalib-
HOMEpOB, o0eCrmeuHBAIOUINX IOJYyYeHHe MNaHHBIX 00 3JeKTPHYECKOM
‘COCTOSIHHH 006JIaKOB.

Ha ocHoBe mporpamm CHEKTPasJbHOIO H CTATHCTHYECKOTO (akTop-
Hblx anasausos [132] B. I'. Duxropu oGpaboran BHIOOPKY u3 253 cHr-
HAJIOB, NPHHATBIX CO CJAEAYIONIMX PAa3JHMUHEIX PaACCTOSHHI:

Rxm ... ... 6065 8090 105—120 165 175 233
Uucao CHrHaJ0B 61 28 16 26 98 14

~Ha puc. 5.8 npeicraBieHBl cpefHHe CyMMapHble CIEKTPH B Jua-
nasone yactor 0,3—35 xI'm armMocdepuxoB BCeX THIOB, 3aPerHCTpH-
POBaHHBIX ¢ pasnuyHbXx pacctosHui. Mx aHamus mospojisfer cAenarsb
TIpeABAPHTENBHBIH BBHBOJL O TOM, YTO IIHDHHA CPEJHEro CIEeKTpPa Ha
HEKOTOPOM (PHKCHDOBAHHOM YPOBHE OTHOCHTEJbHO MaKCHMyMa CIleK-
TpaJbHOM IJIOTHOCTH 3aBHCHT OT paccrosiHus. C yBeJuueHHeM pac-
CTOSIHUSL CpPelHHH cHekTp CyXkaeTcs, a4 MakCHMyM CIeKTPaJbHOH
IJIOTHOCTH CTAHOBUTCS BbIPaXKeHHBIM OOJiee UeTKO HA yacTorax 4—
6 xI'L.

st oumeHKH Bapuauuii CIEKTPaJbHOH IJIOTHOCTH aTMOC(HEPHKOB
1enecoo6pasHo  paccMOTpPeTh CpeAHEKBaJpaTHUECKOe OTKJIOHEHHE
(CKO) aMmiuTymHoro cmnekTpa Ha pa3nuydbix gacrorax B CIIB
nuanasone (OTHOCHTENBHO CPEHEro CHEeKTpa).

W3 puc. 5.9, Ha KOTOPOM II0OKa3aHO pacipefescHHe a0COJIOTHBIX
CKO cnierTpoB aTMoC(epHKOB OT HX CPEIHHX CIIEKTPOB, MOXKHO cle-
JIaTh CJAEAYIOUHE BHIBOJEL:

1) CKO. cousmepumo €O CpefHHM CYMMapHBIM CIEKTPOM, = ero
OTHOCHTEJNbHOE 3HaueHue cocrasaser 0,7—1,0. DT0 CBUAeTENLCTBYeET
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, 0 TOM, 4TO paclipeiejieHHe ClhyZalfiHnXx BapHauHi CNEXTPOB He INOA-~-
YHHACTCA HOPMANBLHOMY 3AKOHY;

2) xapaxrep sapucamoctH CKO cnegrpa or uacrotsi mojoben..
3aBHCHMOCTH CPeRHEro CrnekTpa, B YACTHOCTH, €0 MaKCHMajpHLE
sHaueHds Haxojarca B obaactn wacror 3—5 kIu, T e OGamsko
K SKCTPeMaJbHOMY SHAUCHHIO B CPeEHEM CIEKTpe.

S8/ (n-wiy
B

bl |

) 5 ¢ 5 20 25 X 35wy
Puc. 5.8, 3aBHCEMOCTE CHeKTPaJsHOR DIOTHOCTH OT YAOTOTH,

B nanpuefiiteM nenecoo6pasyo MNPOAHANHSHPOBATD OTHOUICHHS
sHagedus CKO K cpeamemy 3HAUERHIO CHEKTPAJbHOA IJIOTHOCTH

(xoatPuuHenT napuanun)
V =g/S,

rie ¢— CKO, S —cpeanee 3HaueHAe CHEKTPAJbHOA INJAOTHOCTH.
- YacroTHaa 3aBHCHMOCTD KOG(¢HOHEHTA BAPHALHH AJAA PASTHYRHX.
paccrosuufit Npeacrapnena Ha pre, 5.10. 3necr Xxe NOKasaHO H3Me-
Hehue V pas ofielr subopkn N =253 (R =~653-233 ™). W s ana-
AM33 STHX PHCYHKOB CJICf[yeT, 4TO MAKCHMAJIbHHe 3H&YeHHs Kodddu-
HHeHTa BapEal¥H HaGuoZai0Tcs B GOMLHIHHCTBE CHydYaeB Ha YacTo-
Tax HuKe 4—5 KI'm (Viswe = 0,8+ 1,2). 3arem, c YBeJIHUeHHeM
gactor V ymenbmae'rca H AOCTHTaer sHayeHHA 0, 2-—0 S5Ha f=T75+
- +12,5 kI'm. B nonoce wacror 22,5—35 xl'm naGmonaercs yBeJaHge-
pue V go 1,1, .

123




*R1619k: 10° BHNEAdeS GolHOHMEGHEON TUOOHHIEERE O]'G U] 'MI0108R $0 Q)T TIOORWHOIKARE '6'C A

i or sz 02 w4 @ . ¢ o hiw g o0 ST .02 & ..o g N
T T T T — : : : - ¢

— 0
(o) 9

ool




Takum o6pasom, BHAHO, YTO B paccMaTpHBaeMOM JHalazoHe
gacToT V MOXKeT u3MeHAThCs B 5—6 pas.

CioiefyeT 3aMeTHThb, YTO XODPOLIO BHIPaXKeHHOH (GYHKIIHOHAJbHOH
3aBHCHUMOCTH KO3 dHIMEeHTa BapHALUU OT PAaCCTOSIHHSA He HabJlo-
naercs. ITo MOXKeT OBITh CB3aHO C TeM, YTO KOJHMYECTBO aTMocde-
PHKOB, IPHHATHIX C Pa3/HYHBIX yAaJeHHH, - OBI0 HEOLHHAKOBBIM,
Bumecre ¢ Tem Obla 3aMeueHa 3aBHCHMOCTh KO3(D(pHUIHEHTa Bapua-
UK OT YHCJA W OZHOPOAHOCTH 0YaroB. Eciu ouar ONHH HJIM FpyIIa
oyaroB oiHopoaHa mo ¢dopme IMU atmochepuroB, TO Vyus OXBATHI-
BaeT OOJBUIYIO IIOJOCY YacTOT, B KOTOPOi €ro 3HayeHHe He IIpeBbl-
waer 0,4—0,56 (R=175 kM), U0 ' cpaBHeHHIO C KO3PPHIHEHTOM
Bapuauuu . Ajas craektpoB DMHM u3 rpynnel 0o4aroB, HaXOASIIHXCS Ha
R=105+120 kM. Tax, B mnepBoM cJyuae pacCMaTpPUBaJHCL aTMO-
cepury, BEI3BaHHBIE OJIHHOYHBIMH BHYTPHMAaCCOBBIMH TPO30BHIMH
paspsaaamu (R =175 KM), a BO BTOPOM — COBOKYIHOCTBIO OUaros,
HaxopusBmuxcest Ha R = 105 = 120 kM. v

B saksroueHue ciaenyer OTMETHTb, 4YTO WUHCJIO PaCCMOTPEHHBIX
aTMOC(hEepPHUKOB He OAMHAKOBO [PH PAa3JHYHBIX YAAJEHUSX MOJIHHH.
2TO He IIO3BOJIAET CJeJaTh OKOHUATeJbHEE BBIBOXHE, HO IIOKA3BIBAET
BO3MOXHOCTb IIOJYUEHHSI CTATHCTHUECKH OOeCHeyeHHBIX JAHHBIX MPH
IpOBeleHUH PafHOJOKALHMOHHOIO ONpejesieHHsT KOOPAHHAT MOJHHH M
OMHOBPEMEHHOH perncTpalun Hx Ha SMHU. '

5.8. DAeKTPOMAZHUTHOE U3AY4eHUe 2pO308bLX PA3PAOOS
8 cpedHesoAH080OM OUANA3OHE

DKcrepUMeHTaJdbHEe HCCJAENOBAHUS C IIeJbI0 YCTAHOBJEHUS CBSISH
MeXIy napamerpaMn paguosxa I'P um nx MU nokaszanm, 4to u3ay-
yeHne, perucrpupyemoe B CB nnanasoHe, Bcerfa CONPOBOKIAET pa-
AMONOKALMOHHbE OTPaXKeHus MoJHHM. Kak caenyer us paGotsl [b4],
B 3TOM JAWana3oHe HaO0JI0LaeTcs H3JyYeHHe PaspsIfoB He TOJNBKO
obJaxo—3eMJil, HO M 06/aK0o—O0O6JaKO, KOTOPBHIE XOpOLIo oGHapy-
xuBaer PJIC II-12. Kpome toro, nmpuem 2MH TP na wacrore mpu-
mepHo 500 kI'ny Ha paccrosuusx o 250 KM OT HEHX NO3BOJISIET 3a-
PETHCTPHPOBATH 3HAUUTEIbHO OOJblIee KOJHYECTBO aTMOCHEPUKOB,
YeM 3TO MOXKHO, HalpuMep, CHesaTh C NOMOMIbIO MOPOTOBOIO CBEPX-
JUIMHHOBOJIHOBOTO Y3KOIOJOCHOTO TPO3ONENEHratopa ¢ YKa3aHHBIM
pazuycoMm AeHCTBHA. _

Hnasi Gosee WeTKOTo OHpelesieHHs] -MOMeHTa mepexofa o6Jaka
B TPO30BQe BecbMa BaXKHBIM SIBJISETCS yBeJHueHHe HH(pOpMALHUH, Xa-
pPaKTepH3YIOIIeH ero 3JeKTPUUECKYI0 aKTHBHOCTb. B 3TOM OTHOIIEHHH
NpefcTaBAsieT HHTepec NpoBefeHHe HccaenoBanuh DMHM T'P Ha ua-
crote 500 x[m. .

B nerune nepuoan 1973—1976 rr. B Jlemuurpanckoi oGJaacTi
OMU TP perucrpupoBasuce Ha uactore npumepno 500 xI'm npu
yZaJeHHH Tpo30BhHX paspsjaos Ha 20, 40, 60, 85, 100, 115, 125 u
150 kM B Tex cayuafix, KOTJla HMEJH MECTO BHYTPUMACCOBHIE HJIH
dpoHTanpHbe HHTeHCHBHBEE Tpo3el (korza PJIC TI-12 of6uapyxkuaia
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or 5 a0 30 pammosxo P s I mum [48]. C kaxmoro pac-
CTOSHHA 3aNHCHIBAJIOCh H oﬁpaﬁa’mna:locr: He. MeHee 50 iropuufi
'CHFHAJIOB.

O6uiuHo a’moctpepmm, DeTHCTPHpPYEeMbe HA WACTOTE fo0, MMENH
¢$opMy KBASHHENPEPHBHOrO IIYMOBOrO HSJIYICHHH, BHYTPH KOTOPOTO
HaGAIOAaMuCE AUCKDPETHHE CHTHAAH OoJAbUION AMOIHTYAH, YCJIOBHO
Ha3BaHHHeE 'HMNYJIbCAMH THNA <a». TaKHe CHTHAAH TOABJISJIHCH
OEHOBpeMeHHO ¢ aTMOC(epHKaMH CUJbHOTOUHHX 'PaspaioB, perutt-
pupyemumu B C/JB auanasoHe H B NIpOMeXYTKe MEXIY HAMH.
Ha puc. 5.11 npuBoaurca sanuce IMHU BenbIIKH MOJHEE HA fooo. Sheeh
xe nokasansl napamerpst MU U, Uy, tm 8 Afy, H3MEpeHHE KOTO-
PHX NpPOU3BOAMJOCH B Npouecce o6pabOTKH FaHHHX, - CHHMAEMHX
¢ JIeRTH npnﬁopa K-115. _ '

| ne |

Pre. 5.11. 3anucs MU B;:nmnm-uonm Ha uacrore 500 kI'm.

]

MMapaverpu U, u Uy maMepanucs Ha ypoBre 0,7 ux MarcEManb-
HBX 3HAUEHHMN, 2 Ty ¥ Aly— IO MOMEHTaM BpeMeHH HadaJa H KOHIA
-kaxnofi nopunn 3MH TP, Townocers nsmepeana T 0 Afm cocras-
asaa 3—5 Mc.

B nanpuefimen nepeqacuennme uapauerpu 06‘be,IlHH5{JIHCb B CO-
BOKYHHOCTH (CepHH OTCYETOB), XapaKTepH3YIOUIHe HX H3MeHCHHS NPH
PasJHUHKX YAAJEHMSIX HCTOYHAKOB H3JAYIEHHA — IPOSOBHIX pas—
PAIOB.

_Jlanubie, CHATHE C JEHT PErECTPHPYICHIEFD yc-rpoﬁc*rna TI08BO~
JIMIA YCTAHOBHTD CASAYIOUIHE NMapaMeTphi:

: — cpeAHee 3HAYEHHE  KBASHHENDPEPHBHOIO myuoaoro ns.nyqeﬂnﬁ
BCORIIKA  MOJHHH, cocTodmel Hs3 HCCK_OJIbKEX HOBTOPHHX paspd-

1o (Un);

— cpeAHee 3HAYEHHE MMNY/bCOB THIA <a» (Ua), ,

— CPEJIHIO ANHTENLHOCTD KBaBHHerepHBHOI‘O HIYMOBOrC H3JY-
9eHHS (Tm);

— cpémiee sHaueHUe npouemy'ma BPeMEHH MeXKAY - TOPUHSIMH -
H3JIYUEHHS AAUTEAbHOCTBIO Tm— Afm; :

— CpepHee KOJAYECTBO HMIYJIBCOB na THNIA <a» B Ka}K,IlOﬁ H3

nopiufi H3AYUeHHH, UMEIOMHX AJIATENBHOCTD Tm.



Hannpe, xapakrepusyiomue SMU TP no nmapamerpam Ua o T,
DepecyHTaHHHE B HANpAXKeHHOCTb NMoAs E y. aATeREH, B 3aBHCHMO-
. CTH OT yAAJneHHS HCTOYHHKZ H3JYUeHHS NHpeAcTaBAeRH Ha pHc. 5.12.
Kpaprie En u Ey TOnyueHH B Ipomecce 06paBOTKH CepHH OTCUETDR.
Ha prcynxe npocneknpaercd yMeHbllleAHe HuTeHcuBROCTH IMU P
no Mepe yhaJeHHS TPO3OBOTO Ovara OT NyHKTa HabjioAeHHs. Tak,
HanpHMep, N0 Mepe YialeRHs TPO3JOBHIX PA3pANOB, HAXONSALIMXCS HA
paccroannn R, paBaoM 20 KM, B palioH, . pacnOJOXKEHHWH Ha pac-

EmnBf(n4m)
0 e

502

N
— 200

- 108, |=

Pme. 5.12. 3asuacmMocts Ep= Y S R R S I T SRR T A\
f(R) 1 Ex=9(R). : 0 20 40 60 80 00 {20 R

crosiHud 150 kM, sHauenusn Ey n En ymensmalorces na 30-—356 aB.
Hab6niopaercs mocTOAHHOE MpEBHIlleHde MO aMIJHTYAS CHIHANOB THOA
<a» HaJA KBASAHENPEePWBHHM INYMOBHM H3JYueHHEeM, OOHYHO OTHO-
menne E,fEn— 3-8 Ha 3TOM pHCYHKe 30HH, OrpaHHYEHHHE OyHK-
THPHHME H IUTPHXOBHMM JHHHAMH, NOKASHBAIOT AHCIEPCHH Of, H
Og_ COOTBeTCTBeHHO. llpHBelcHHNe RaNHHE MO3BOJAIOT OHPEACHHTH

HeOOXOAMMYI0 9YBCTBHTEJNLHOCTH ANHAPATYPH, NpelgasHaveHHOR Axd
obuapyxerus I'P. Eciu AaNpHOCTE NPHEMa TaKoH anmapaTypriorpa-
HEYATD pajgkycoM AeficTBHA HITOPMOBOrO KOJbIZ NPeRyNpexXAcHHA
o rposax (mo 150 kM), TO OHa HONXHA HMeThb UYBCTBHTEAbHOCTH
1—2 uxB/(m-xTu). ' '

JaHHbe, XapaKTepHSYOmHe XZJAHTENbHOCTh KBaSHHENPEPHIBHOTO.

yMoBoro #snyuYesHd I'P vy B BHAe HHTETDAJbLHAOrO pacnpefeseHHs,
npeAcraBAeEn Ha pEe, 5.13. Buiamo, wro ¢ yBesnhdeHueM R pacter
JUIMTENBHOCTL NMOPHHE M3JY4YeHHS. IDTO, NO-BHAHMOMY, IPOHCXOAMT
BCACACTBHE TOro, U4TO MOPOroBas UYBCTBHTEJLHOCTh NMPHEMHHX TPag-
ToB 3arpybasaace npH perucrpauun IMHU I'P, maxozamumxes Ha
paccrosian - 20—100 xM, 7 nNOBHIMaNach NUPH PaCHOJOREHHH TIposo-
BWX ouaros Ha yxaxeguH R > 100 kM. Takofi MeTOA BHCTaBJEHHS
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uoporoa aneMHoro TpaKTa ONPEfENANCH TEM, 9TO - ,nnﬂamnqecxnﬁ
AMATA30H YCHACHHAS NPHEMHHUEOB COCTARIAN OKOJIO 15 aB.

Hecmotpss Ha TO 410 HOPOrOBasd MeTOAHKA - perscrpainn SMH
T rpos He OHJAa ONTHEMAJBLHOH, Bce Ke MOXKHO YTBepHKAATh, YTO: 3HA-

YeHHs Tm npn R == 150 ‘KM, HONyIeHHBIC IPH NOBLIIEHHOW YYBCTBH- -
TEJILHOCTH' IDHEMHEX TPAKTOB, GyAyT HaGIORATECA W NPH NpleMe
curaanop DMHU ¢ paccrosnea 20—40 KM, IPE  STOM gy’ Mo}xe'r_
HMeThb GOJNbIIHE 3HAYEHUS.

Ha mnepsmit BSMIAA, - NPUBEASHHBHIE HA pl—lc. 5. 13 SHAUeHHS T
Kaxyrca BecsMa Gonpmumy. CONOCTABJEHME STHX AAHHHIX € BpeMe-

T
% - S P
19¢ 1
N2 : Js-,_ / " —
é0 2
-
& 8 N N
sE.
" I W Pl B | I | L f
! SR Jtr 40 & -4 100 20 40 R xn
Pac. 5.13, Hurerpansuoe pacnpe,uene- . Puc. 5.14. 3aBHCEMOCTD figqwf(R).

HAE Ty, ¢,

HeM CYDIECTBOBaHHS DAjiHOSXa MOJHHA B METPOBOM LHaNasohe pa-
HKAOBOJH Ty==1(7), HOSBOAAET CUHTATH, YTO H3MEPEHHHE 3IHAUCHHHA
Tm COOTBETCTBYIOT (H3HUECKHM IpomeccaM B ofiakax npm I'P.

Hs paGorm [50] caexyer, uro B 80 % caydaeB mpu nyuz=4
Tw<s 600 Mc, B TO BpeMs Kak vm<s 1800 mc. Ipn aToM ycrauoBaeHo,
YTO CYMIECTBYeT 3ABHCHMOCTb Twm OT UHCIA NOBTOPHHX PA3PANOB BO
BCIIBIUIKE MOJIHHH.

Brulo Takike paccM I&eno CpeAHee UHC/IO HMMIYJBCOB 7, THMA
«a» B Raxnok mopuuu IMH I'P B 3aBHCHMOCTH OT HaJbHOCTH, T. €.
fa=¢(R). Dra saBHCHMOCTbL mpejcraBiena Ha puc. 5.14, rae sep-
THKaJbHbe JHHEM- OrPaHHYHBAOT 30HH paaﬁpoca CTAHAAPTHOIO OT-
K/JAOHEHHS OT CpeAHero SHAYEHHS. BrAHO, uTO Ry c ynaneﬂﬂem rp
MOYTH He M3MeHsercH.

OGHYHO HMIYJAbCH THIIA «a» OPHHHMAJHCH HE TOJNLKO OPH HOSMB-
JIEHMH TJABHHX K NMOBTOPHHEX Paspai0B, HO M B NPOMEXYTKaX Bpe-
MEHH MEXIY HuMm. Tak, HANpEMep, €CJIH CpEAHEE YKCAO NOBTOPHHX
paspsfoB BMecTe ¢ rMaBHNM B JICHHHPpaAcKofl -06NACTH COCTABJAIO
3—4 ' [50], To #ta =13 +-16.. B 80 % cayuaer (Noom = 271) na<28.
- MoXHO HpeAnonaraTh, 4T0 B' TP0O30BOM 00AaKe MEXKAY CHIBHOTOY-
HHMH DPaspAKaMHE- BOSHHKAIOT ACNOJHHTEIbHHE, Ko-ropme «rlo,urm'ru- :
BalOT»-OCHOBEHE CHABHOTOURLIC PasSPAALL _ -

128



- TlpencraBnfier MHTepec oNpefeeHHe HHTEPBaAa BPeMeHH - Afy -

MEeXAY OTACHbHHMH HOPUHAMH KBA3HHENPEPHBHOIO MIYMOBOTO H3JIy-
ueHHd Ha fsxwo. Takue JNauHMe B BHAE HHTETPAJBHLX pacmperesneHud

npeicTaBieHH Ha pHC. 5.15, 3pmeck Ha HATepBas -Afm Tak Xe, Kax
¥ Ha BeNHYHHY Tw, OKa3aJ BIHSHHe MeTOX perHcTpamuu MU npu

pasiHYHEX NOPOrax YyBCTBATENbHOCTH NPHEMHBIX TPaKTOB.
IIpn nOBHIIEHHOH HYBCTBHTEJBHOCTH NPHEMHHX TPAaKToOB, -T. €,
kKorga paccrossede xo I'P cocraeasano 100-—150 xm, wuabaomamucs

HaHMeHblIMe 3Ha9eHHA Afm. [Ipm  Gju3RUX Iposax HaGmomalock

o6paTteoe, Takum o6pazom, ecan npa R =150 xm Afp=5-=6 c, T0
npr R =20-+40 xm ¥ NOBHILEHHOH UYBCTBHTEIBHOCTH TIPHEMHOTO

Puec. 5.15. VyrerpanbHoe pacHpede-- P ]
netine Alg, o 0 - 58 80

W06 12008, ¢

tpakta (2 MkB/(M-kl'u) Afy<C5 ¢ Kak mﬁeqa.ﬂecb, npm;éneHHue.

JaHHne noayuenbl npH uceaefosaHun MM TP ToapKO HHTEHCHB-
HHX Tpo3. OcTasbHbe ciaydan {HAYaJ0 H KOHEH FPO3OBO{ CTajHH,
cnabaf rposoBag AKTHBHOCTH). TPeOYIOT - MPOBEAEHHS AanbHEHIIHX
HCCAEROBAHUER, : o ' :
[Monyuenusie sHaueHus: Afg<5 ¢ ue ABAAIOTCA CayyafHEMHA. ITO

BHIOHO M3 TOTO, 9TO MpPH CHABHHX rposax sxo-curiaian I'P, obHapy--

xknpaemue PJIC T1-12, creaynor uepes HHTePBa/iH BpeMeHH 2,5—
11 ¢ (cm. puc. 4.14), ecau rposoBue 06AaKa HaxXOAATCA JNa¥e Ha
yaanenan 200 xu. o '

Taasa 6

Uccredosarue 2po3 ¢ nomousio 6opmossx

cpedcmes
6.1, Olﬁkapybweuue epqa-;:a,gonembmu PJC

HsBecTRO, 910 ORHHM M3 QCHOBHHIX TpeSOBaHHM, NpPeAbABIAEMbX
K COBDEMeHHOH rpaXAafCKoii aBHALMH, sBAseTca obecmeyenne Ges-
ORACHOCTH HOJIeTa AJA. naccaxXrpos. Ha camonerax EJAd STOTO RO

9 Sakaa M 46 ) . 129




BpeMs NOJIETOB HIMPOKO HCIOJb3YIOTCA KaK CHeLHaNbHbe CaMmoJeT-
HBlE MeTEOPOJIOTHYEeCKHE PaJHOJOKATOPH, TaK ¥  PajHoJIoKaTOpHI,
npefHa3HaYCHHBE AJs pelleHHs] HaBHTALMOHHBIX 3ajAad, T. €. Npely-
OpeXAeHUs CTOJKHOBEHHAI C oporpaduueckKUMH NPENATCTBUAMH H
IPYTHMH CaMoJIeTaMH, KapTOrpaHpOBaHHS MOBEPXHOCTH SeMJIH, OIl-
peliesieHHs HAaNpaBJeHUs HA HaseMHBE pajHOMasgKH H T. [.

Kax npasuso, coBpemennele GoptoBnie PJIC sBAsiOTCS MHOrOIE-
JEBBIMH, HO OHH JAOJKHB OOeCIeUHTh pelIeHHe cne,uyxonmx METeo-
POJIOTMYECKHX 3a4ad: .

— obHapyXeHue ONACHLIX MAJS I[OJera 06JIaKOB H onpeneﬂeHHe-
HX PeOMEeTPHUECKHX PasMepoB;

— obHapyxeHHe 30H OC3JKOB H PACIO3HABAaHHE I'PO3, a TaKKe
BHJeJeHue B 00J1aKaX 30H C MOBBHIIEHHOH TYpOyJeHTHOCThI0 (IO
KOCBeHHBEIM IIpH3Hakam) [145];

— onpelcsieHye HANPAaBJEHHS M CKOPOCTH MepeMelleHHs orac-
HBlX OOJaKOB, TEHIEHIHMH B HX 3BOJIOIHMH (pOCT, pacrnaju);

— YCTaHOBJIEHHE BepXHeft IpaHUIBl pajHodxa 006JaxkoB - (ecau
PJIC umeer gmarpamMMmy HalpaBJeHHOCTH THIA <UFOJBUATHIH JyU»)
HT 0. |

PenieHue nepeuncyieHHBIX 3afau KpaliHe HeoOXOZMMO, Tak Kak
no nanaeiM MKAQO 520, ofmero uucia JETHBHIX IIPOHCIUECTBHH U
NPelNOCHIOK K HHM IO METEONpPHUMHAM HPHUXOAHUTCA Ha  [OJETHE
B YCJOBHSAX Da3BHTHS MOIIHEIX KyUYeBBIX H KYyUeBO-HOXKIEBHIX 006Jia-
KOB M CBSI3aHHBIX C HHMH OIIACHBIX. SIBJEHHH INOroanl (rpossl, rpai,
typOysaentHocTh ¥ T. A.) [11]. Tlpu rposax BO3HHKAET BO3MOKHOCTB
NIOpayKeHusl CaMOJIETOB MOJIHHEBBIMH pa3psifaMu. B 30HaX ¢ CHJAbHOK
TypOy/IE€HTHOCTBIO, TJe IOpLIBH BeTpa pocturainT 10 m/c n  Gojee
[182] caMoser HCHHITHIBAeT CHJIBHYIO OOJITAaHKy, B pe3y/bTaTe 4Yero
MOXeT OBITL NOBpeXJAeHa KOHCTPYKLHS camoJsera. ABapuu camoJie-
TOB H3-3a HAJHYUs CHJBHOH TYpPOYJEHTHOCTH dYalle BCEro IpPOHCXO-
IAT B 30HAX T'PO30BOH JesTeJbHOCTH. Tak, aHa/IW3 JaHHBIX HaGd0fe-
Huit 32 40 000 wacoB noseTa Mo MeXAyHapoJHBIM TpaccaMm HOKaszal,
uyto Gosee D50 Y cayuaes cuipbHOH TYypOYJNeHTHOCTH OBLIO CBSI3aHO-
¢ rpozamMu [38, 175]. VIHTeHCHMBHBIe HOXKIH H3 TPO30BHIX 00JAKOB
BHI3BIBAIOT 3PO3HI0 M MeXaHHYeCKHe IIOBPEXAEHHUS IOBEPXHOCTH
camojieTa, YTO MPHBOJAMT K TOTEpe 3amaca  MPOYHOCTH CaMoJIeTd,
[38]. . : ‘ et

st Toro uToGB! SKHIAX COBPEMEHHOrO pEaKTHBHOrO JafiHepa
HMeJ BO3MOXHOCTbL BHIOpDAThb HanpaBJjeHHe §e30IacHOrC IoJera H
CBOEBPEMEHHO COBEPUINTh MaHeBD N0 OOXOLY OINACHBIX JIMBHEBHIX H
TPO30OBHIX 30H, CaMoOJeTHHe MeTeoposioruueckue PJIC (CMPJIC)
JOJIKHEL OBITh BBICOKONOTEHUHANBHBIMH. DTHM OOBACHIETCS CTpeMJe-
HHe J0BecTH pajuyc o6Hapyxenus rpos CMPJIC po 550—670 xm
[104]. IIpm atom ocHOBHOe BHHMAaHHWE yAeNseTcd CHHKEHHIO KO3h-
¢unuedra myma npuemsoro rtpakra PJIC, yiayumieHuro XxapaxTepu-
CTHK H3JyUeHHMS aHTEHHBI, T. €. YBe/JHYeHHI0 KO3((uiuenra eeycH-
JIEHHS, COBEPIIEHCTBOBAHHIO METOAOB HMHAMKaUuu LeaH. COBpeMeHHBIE -
orevyecTBeHHble U 3apybexubie CMPJIC BhIIycKaloTCH ¢ MOLIHOCTBHIO
nuanyuesuss B 3—10 pa3 Meupllell, ueM TIEPBOE  IMOKOJEHHE

130



6oprosux PJIC, mo- B 2—6 pas Go.ubmeﬁ MHTGJTBHOCTBIO 3OHANPYIO-
. ILeT0 HMEYJAbCA.

Magcumanphyio ganshocrs CMPJIC ¢ juarpaMMofi HampasieH-
HOCTH aHTEHH THIIA SHI'OJBYATHE JYY» MO OOHAPYIKEHHIO IPO3OBHIX. -

06JaKOE M 30H Ocajkop npH BeposTHocTu 0,95 MoXEHO OTIpeAieHTS
- ¢ NOMOIILI0 BHpaxkeHua (3.1).

MpeacTapaseT HHTepeC PaccMOTPeTh Boauorxnocm O0HADYXKEHHT

rposoBux ofaaros - CMPJIC, o-rpa:xaeuoc'rb KOTOPHIX  H3MEHAETCST
B IIHPOKHX mpefesax or 102 go 109 mu®/md.

B ra6i. 6.1' mpusesens napamerpm CMPJIC, npennassayeHHux
Ana oOHapyXeHHS TPO30OBHX 00JaKoB Ha paccrosHuax a0 375 #

Tabauya 6.1

Hapaserput GMPJIC, UpeIRAsHATEHHRX AAA ofRapyEelns mereoobLeETOR
H& PASHHX PACCTONHBAX ,

- . N o R,
CMPJIC . P;"B"_ i Py Br 4‘;‘ hoew | vume [ Doew [B 5 :;'“’
R=375 km
Primus-20WXD 7 — 9 3,2 12,2130,5] 7,5 | 370
RDR-160 6 —_ — 13235 |3,5]| 7.5 | 300
RDR-130 8 —_ - 132 — |3,5]| 7,5 | 300
RDR-150 8 —_— | — 3,2 135 |8,.,5]| 7,5 ]| 300
EKWK-60 3 — — } 83,21 —~ |30,5]| 7,6 | 280
WXR-150 5 1.16-14 1,3 3,2 155 [30,5]| 7,6 | 220
Primus-30WXD 7 2,814 | 9 3,2 115 |30,5]| 76| 150
Primus-35WX 7. 2,2.10-14 86| 3,2 12,26 45,7 | 4.8 | 370
PIICH-2 - 60 1,6.10°18 — 3,211 76. 2,8 | 280
*I'posa® 12 6,3.104 | — | 8,2 j2:3,5] — | 8,0 | 375
R 670 xu

Primus-40WXD - 10 110714 1 7 3,2 13,5 4,71 4,8 | 677
AVS-EIOX 60, 75 610714 | 821 3,2 |8 76,21 2,9 | b55
AVQ-30C 60, 75§ 2,6.10-14 8,2] 551 6 76,21 4,96 | bbH>
WXR-80-" 30 1.10-14 8,51 3,2 ] 5,5 | 55,91 3,94 | 556 -
RDR-IF 66, 75| 2,1-1004 | 6,581 3,2 | 5 .| 76,2| 2,9 | 555 :
AVQ-21 J -8 10 | 75| 32| 3,5 { 61,0{3,6 | 600
MPJI-2 200 10018 |10 3,2 | 1,2 {300 {08 | —

NpaMenanue B ralamme ykasauw napamerpt T0ask0 CMPJIC, Korophe:

ofecneyHBaOT AanbAee ofHapyXenHe mereolienell B AMEOT napaﬁoameme AHTeRHN,
IlpE pelleRMm HeMmeTeopomorHueckux samsu stA PJIC paGoranor ¢ Membimed anm-
TEILHOCTEI0 SOHAHPYIOMIET0 RMOyARCa H 0OOGJafaKT uenmneﬁ BAMEHOCTEIO o6Hapy-
HKenns.

670 KM H YCTAHABJHBAEMHX HA CaMOJ€Tax rpamancxoﬁ aBHALNH
CliA 104{ 8 TaKXe HeXOTOpHx oreuectBeRHHX PJIC anasoruunoro
rasnagenss (91, 100]. Has conmocraviaenns ¢ napamerpams CMPJIC
EaJbHero OGHAPYXKEHEA NDHBEJEHH DADAMETPH HA3eMHOH MeTeopo-
noryvyecxoft orevecrseHdofi craumuy MPJI-2,

B cBsizz ¢ TeM, yro Hekotopuie napamerput CMPJIC CIIIA, neo6xo~
AuMEIE A0S ONMpefesieHHs MaKCHMAJBLHOH AaJIbHOCTE OGHAPYKEHHT

o+ ' - _ : 13%



rpos, B. [104] OTcy'rcmylo'r, OHH, onpene.neuu ¢ HOMOlIIblO cnenylomnx '
nanecmux Bupax{enuﬁ , . _

© O g —688—

G—r 25000 ;.
ZMM”H‘/M:
N/ S

107k

02
!
. {00

17 -

P (S WONRY S B I I I I ISR N
Dt 20_--40 S 00 - 200 Ruawg

lg;isc 6.1, 3aBHCHMOCTb Z;um"ﬂ)(Rnaxc) .:um pas.unr-mux PJ]C na pacc'rosnnn o
: EM.

1 primus-apwxn 72— pmnus-sawx. = wxn. £— PCI'IH-2, 5— ¢I‘pgsa», K —)up.n»z '_

- tae D ,Iuiaue'rp napaﬁo.mqecxoro 3epKaJIa aHTeH'HH (M), Af—f-. o

IIHPHHA TOJCCH nponycxannﬂ npnemuoro 'rpam-a (Kl“u) Nm—- Koscp :
' qmn.neﬂ'r wyma {ab)y.- -
-C nmoMompio ypamHerus 3.1 . oupene.ne}la SaB‘KCHMOCTb Zm—--
=tp(Rmanc) Jas - -Hekoropux - PJIC, npuBeneHHBXx B8 .Tali.-6:1
(puc. 6.1 n 6.2). 3mech Zigpr—+ MHHHMAJbHOE SHATEHHE o'rpa}xaemo-.

CTH OGNaKOB, MPH KOTOPOM OOECHEeYHBAeTC:t HX W OOHADYReHHE  HA

paccmﬂﬂ'ﬂﬂ R TaKoe paCCTOﬂHHe HpHHﬂTO C‘[HTaTb MaKCHM&JIbHHH_
{(Ruaxc) - .




Ecar yusects, 410 Hanﬁo.nee YACTO MOLIHME KYyJeBHE H KYyueBO~.
JoxneBHie o0naKa. NepexOfAT B TIPO30BOE COCTOAHHE IPH Zyy =
== 10% mu%/M3, o H3 puc. 6.1 BEAHO, YTO STY HAYANLHYIO CTAJHIO 3JEK-
Tpnqecxoﬁ aKTHBHOCTH 06JI2koB (BO3MOXKHOE HOSB/ICHHe B HEX IposQ-
BHX paspados) CMPJIC, npeanassaueHHne Aaaa obHADyXKerMd Me-
Teomeseli B paauyce m0 370 xM, <yBHAAT» He Aatee 30—100 kM.
Ha puc. 6.2 caegyer, uro CMPJIC ¢ pazuycom 500—670 xu o6mapy-
EAT HAY4ALHYIO CTAAHIO I'PO3OBHX OBNaKOB Ha PACCTOSHEH, HE Hpe-

Dol Ny

07 4

0! -
a /
10°L
1 ! | | I 1 l 1 J_
m—’ma 7 _sa ] 200 400 Ruaxe KM

Pue. 6.2, 3anncnuoc'rb Zuln-¢(Rxanc) ANA pmmx PJIC ma paoc'rosauu no
670 xuM.

i{;-RDR -1F, E—Ptimns JOWX.D 83— AVQSOC 4—AVQ42l, 5~ WXR-80, 6§ —AVQIX, 7—

BHIIIAIOMEM 120-—380 xu. Takum oﬁpasou pHC. 61 7 6.2 noxasm-
pator, uto Bce CMPJIC 06HApYIKHBAIOT T'PO3OBHIE OYATH XyXe, e
. HA3eMHas Mereopoiormieckas PJIC MPJI-2. .

Ha puc. 6.3 ¢ mpeacrasjeHH rposOBHe OUArH, oﬁuapy;xeunue
MPJI-2 ua. cesepo-sanage ETC B 14 y 19 mun 26.07.76 r. Bugso,
qro HauboJee omacHHE 30HH, THe Z > 102 mmBfud, HAXOAATCA Ha
ynanerun 60—80 kM B cekropax 2566—300 u 315—330°. -

_ Yeranoenu, uro o6Hapyxur CMPJIC, nanpruep, Prmlus-SO WXDv
GC/IH 9Ty CTAHIHIO PACHOJNIOXHT: B TOM e MeCTe, rie M MPJ’I 2,
Cienaem 310 CAEAYIOIHM 06pasoM. :

3aBucuMocTh Zygm= @ (Ruaxe) AN PJIC MPJI- 2 (aa.nexc 1) n
Primus- 30WXD (nunexc 2) mpeXcrasdm B BHEE:

Zi=1,3-107'g}- 10™", TR))
Z,=8- 10™2RS. 10%1%, . 69
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.. THhE -, 3—-3a:ryxanne (»B}; Bnom-moe B IPHEMHBIC 'rpax'm "PJIC upn
_H3MEPEeHHAX OTPaKaeMOCTH OBMAKOB,

‘Onpesenuy saTyxanue nj, XKOTOpOE Heoﬁxonﬂuo BBECTH B - npuea{L

Bu# TpakT. MPJI-2, yrofn' 0H 0OHapyxkuBan o6naka.’ aHaerntmo

craguyn Primus- 30WXD (npn MagcAMaALHON ee YYBCTBHTENBHOCTH,

"o T.e.npr Ap=0 1B x R1=Rz} HpHp&BHHBaﬂ (6.1) m (6.2),. no:;yr
t(aeu ny~28 1B,

- IIpn nposeseHHn Haﬁmoneﬂuﬁ B.-14 1 19 MHH CMPJIC me oﬁﬂal-

pyXuna OH 3apOXIAMIIAECT TPO3OBHE 30HH B aSHMYTE 330—-—3555’

Ha. yaenun 70—80 xm. ﬂpu NOBTOPHOM  0630pe - MPJI 2 qepeé

Prc. 6.3 Pannosxo obnaxos na MKO MPJI-2 260776 r. 5 14 4 19 mux (a)
B 14 2 30 mun (6) (UADDH — 3HAUECHHUT Zpane B MM‘}M’ sam'rpuxosam BOHH 048
ros, oGHapYIKEHHHE CMPJIC b l4u 19 MHH). .

j._

11 muH- ('14 g 30 MHH) B 3TOM cemope DOABHJIHCE HHTEHCHBHEE rpo!r
soaug SS%HH o YeM csn,nerenbcraye'r OTpaiKaeMOCTb, YKA3aHHAs Ha
HC,

d TakeM 06pasoM, ecliH B anEMHOM TpaKTe CTaHIJ.HH MPJI-2 ¢ uoL _
MOIIbK IJABHOrO ATTERIOATODA YCTAHOBJEHO SaTyXaHHe MPHMEPHS |
28 1B, To. Ha aoGoM paccToAHEH OT Tl crTaAnHE GyAyT obRapyXu- -

"BAThCS TPO3OBHIE  30HH TaK,  Kak HX obnapyxueaer CMPJIC
Primus-30WXD. Ilpu conocraeieHHn AaHHEHX HaseMHol PJIC u Gopro-

Boft MoXHO ¢ noMowpic MPJI-2 onpenenurs MOMEHT BpeMeHH, Kor,u.a
CMPJIC obnapyxur pasBHBaolieecss 06aKo.

-~ C noMompo NpEBEAEHHBX HECAOKHMX DACYeTOB MOMKHO ONEHHThH
pazmyc obHapymenms nioboli CMPJIC, napaMeTprr’ KOTOpoll mpHBe-
IeRbl B Tala. 6.1, 00 cpaBHEHHIO ¢ MPJI-2.

C Heinio axcnepnmema.nbnoﬁ NpoBepKH PACCMOTPEHEOr0 MeToNa
OlEHKH 5(peKTHBHOCTH OGHADYIKEHHsA IPOIOBHX 00AAaKOB GOPTOBHIMH
. PJIC nerom 1982 r. ua moaurone I'TO Gnaa ycraHoBaeRa Gopropas
ctranuus «[posa» pagom ¢ MPJI m npoBedeHH OXHOBPeMEHHEe Hal-
monenus. Tlpr stom ¢ momoinsio MPJL-B pasuyce 300 kM ocymecTs-
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JISJIOCh H3MEepeHHue OTPaXaeMOCTH 00JaKOB M Ompele/eHHe BBICOTH HX
pajuosxa Kax 06HapYKHBAEMEIX, TaK U He OOHapyKHBaeMbIX cTaH-
nueit «I'posas.

Fs-3a HepaBeHCTBa DAa3MEPOB JMarpaMMbl HaNpaBJIeHHOCTH aH-

TeHH YKa3aHHBIX CTAHUMH HAONIOLEHUS HA PJIC- «I'po3as B 3aBiCHMO--

CTH OT DACCTOSHHS [0 METeOLeAH NPOBOAUINCH I CJIEYIOmIX yr-
10B MéecTa (05) ee: amteHnwn: npu’ R = 100" km mas 0, ='1,5°; npu
50 xM << R << 100 kM a1s 0, = 1,5° n 63_45 npH R <50 kM ags
0s = 1,5°% 65 =4,5%'1 8, = 7,5°. :

B npenpesax 3HAaYeHHH 05 BbI6I/IpaJICH TaKOH erJI MecTa aHTEeHHBI

MPJI, npu KoTopoM (HUKCHPOBAJOCh MaKCHMaJbHOE 3HAYEHHE OTpa-
)XaemocTH o6jiaka, MPOCAEKHMBAEMOLO Ha 3KpaHe cTaHIuu «Iposar.

Ha puc. 64'npm30}imcﬁ cauMgu srpana KO- MPJI-2 mpu BBO-
JMMBIX B ee IIPHEMHBbIH TPAKT 3aTyXaHHAX uepes 5 nb # skpaHa cran-
uun «I'posa», nposoauBlIel OgHOBpeMenHo ¢ MPJI-2 o630p IpocTpaH-
ctBa B cexktope 180—360°. ComocTaBiieHHe MOJNYUEHHEIX AAHHHIX [O3-
BOJISIeT clenaTh BHIBOA o ToM, uTo PJIC «I'posa» obnapyxusaer
MeTeouead TaK ke, kak 1 MPJI npu 3aTyxaHuu B €e HPHEMHOM TPakKTe,
paBHOoM 20—25 ab. DTH skcmepuMeHTaAbHbBIE JaHHBIE IIOJTBEPXKAAOT
AOCTOBEPHOCTL BHIllle NPHUBEJECHHOH OLEHKH BO3MOXKHOCTU OOHapyKe-
Hust 06JaKkoB Jmoboit Goprosofi PJIC npu M3BeCTHHIX €e- mapamerpax
C MOMOIIbIO Ha3eMHOro MEeTeOPOJIOrHYECKOro PajHOJIOKaTOopa.

[Ipeanosoxum, 4To IEHTP PaLHOdXa I'Po30BOTO- 06JaKa yAaJieH OT
MPJI-2 sa Ry= 20 kM. Onpezenum, uto oGHapyxur CMPJIC Pri-
mus-30WXD na R; = 60 xm 0T 3Toro ouara. ConocTaBjieHHe BEIpaxe-
it (6.1) 7 (6.2) npu ns=0 n03BOJSET ONPEAENHUTL 3HAUECHHE 1y,
nmpH KoTopoM Ha 9kpane MPJI-2 GyayT npocsexuBaThes odard, oGHa-
pyxuBaemere CMPJIC. B ,ILaHHOM cirydae

10—2132

g2 ~281B.

1y =10 lg—

Crenyer OTMETHTb, UTO: BBOJII/IMbIe B npueMHblil Tpakt MPJI-2 sa-
TyXaHHs He TO3BOJAT HOJYUYHTb HA €ro 9KpaHe KOH(UrypalHo pajHo-
3Xa IpO30BOro 00saka, MOAOGHYIO TOH, KOTOpas NpOC/IeXHBaeTCs Ha
JKpaHe CMPJIC, wu6o CpaBHUBaeMble CTaHLMM HMEIOT pasJjuvHble
LHarpaMMBbl HANPaBJEHHOCTH aHTeHH. [IpH TakoM cpaBHeHWH ¢ TO-
mompio MPJI-2 MOXHO TOJbKO YCTaHOBHTL (akT obHapyxeHHs 6op-
ToBO# PJIC TOrO-Mim MHOro rpo3oBoro ouara. B cioxHofl rpozoBoi
00CTaHOBKE 3TO MOXKET 0Kas3aTbCsd IOJE3HBIM HA3eMHOH cayxkbe aspo-
nopra OJs NpHHATHS pellleHHs 06 M3MEeHeHHH MapuIpyTa moJjera ca-
moJseta. C BHeJpeHHeM aBTOMATH3MPOBAHHOH 0OpalOTKH HNAHHBIX Ha-
3eMHEIX MeTeopoJsoruuyéckux PJIC mnpuBeleHHBIE BHIIE HaHHBIE CMO-
I'yT ONMepaTHUBHO TOCTYHNAThb B CJAYXKOY yIpaBJeHHs NOJeTaMi.

Paccmorpum napamerpert CMPJIC, B HanboJbiell cTENEHH BJIHSIO-
II¥e Ha Aa/JbHOCTb OOHAPYIKEHHS I'PO3OBBIX OUATOB.

1. Jauna soanel (A). Ilpu BBIGOpE IMHHBI BOJHBI YYHTBIBAETCH,
yTo GoproBble PJIC nomxuel o6GHapyXKuBath HaunboJiee OmacHble
KpYNHOKalleJbHble 30HEl OO0JaKOB H KPHUCTAJJIOB JbHa; 30HH, TAE
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HabMoAa0TCsl TYpOYJEHTHOCTE W T'DO30BBIE  SBJICHHS. Y UUTBIBAETCSH
TakXKe MHHHMaJbHOE 3aTyXaHHe PaJHOBOJHbBL B TAKHX MeTeoobpasoBa-
Hugx. BoapwmuncTBo 6oproBbix PJIC paGoraer B 3-cM Amamnasode pa-

[LUOBOJIH, XOTsI H3BECTHBI CTaHUMH 2-cM H 5,5-cMm auamasonoe [104, 151].

Huanasou 5,5 ¢cM xapakTepH3yeTcsi He3HAUNTENbHBIM 34TyXaHUEM B THI-
poMeTeopax, YTO MO3BOJSET MOMYUUThL Gojiee YeTKOe OUepTaHHe pafHo-
3xa 00/1aKOB NPU HaJHYHH HHTEHCHBHBIX OCAAKOB, XOTSI HCIIOJAbL3YeTCs
PENKO B CBS3H ¢ TeM, 4TO TpeGyeT yBeJHUYeHHS AHaMerpa mapaboJio-
Ula aHTeHHB 1Jsi (HOpPMHPOBaHHSI OCTPOH JHArpaMMbl HalpaB/eH-
HOCTH.

Liesiecoo6pasHocTh HCMOJIbL30BAHHA 3-cM AHMANa30Ha PaJHOBOJIH, IO
cpaBuenuo ¢ 0,8-cm u 2-cm, npu cozpannn CMPJIC moxuo mpocae-
JATh ¢ TOMOWIBI Taba. 6.2, rae NIPHBOIATCA 3HAUEHUA OCJaGJeHus:

PaZHMOBOJIH ¢ B LOXKAAX PasJMYHON HHTEHCHBHOCTH, pacCYHTaHHBIE IS
CepeIHHbl TpajaliM HHTEHCHBHOCTH JoXias [142]. Ilpexanosarasocs,
YTO pacnpejleieHie Kanesab B JOXK/JSX COOTBETCTBYET pacHpeAeseHHIO
Mapmanna-ITaapmepa.

Tabauya 6.2
OcnaGneHue pajgnoBOJIH o (ab/KkM) B mOXKIAX Pa3JMUHOM
MHTEHCUBHOCTH :
I Mm/ju
A cM
0,251 1—4 4—15 15—50
l (crabntit) ’ (yMmepeHHblit ) ( CHJIBHBIIT) (OUeHb CHJIbHBIN)
0,8 0,21 0,69 2,64 5,54
2,0 0,01 - 0,08 0,46 1,22
3,0 0,006 0,035 0;19 - 0,58
5,0 0,001 0,011 0,03 0,10

M3 taba. 6.2 BHAHO, u4TO HCHOAb30BaHHe 60pToBEX PJIC ¢ A=

== 3 cM [aeT NpeHMYLIeCcTBO Mo cpaBHEHMIO ¢ A = 0,8 cM, TaK KaK to,g/ 03
uamensiercsi 0T 35 1o 20 cOOTBETCTBEHHO B CJIaGbiX H YMEPEHHEIX
ocajgkax .H oT 14 o 10 cOOTBETCTBEHHO B CHJIBLHBIX M OYEHL CHJIbHHIX.
[To-BupumoMy, 3THM oObsAcHsieTcs oTcytcteue CMPJIC, pabotamomux
B MHJJIHMETPOBOM JHamasoHe paauoBosH. Oxnako CMPJIC ¢ A=
= 3,2 cM YyCTynalT CTaHUuAM ¢ A =15 cM, I'le lake B MHTEHCUBHBIX

ocajkax as/as menee 0,2.

B c¢Ba3u ¢ TeM YTO NP 3aLaHHOH BBHIXOAHOH MOIIHOCTH Nepejat-
YUKA W YyBCTBUTEJBHOCTH npueMHoro tpakra PJIC panbrOCTh OOHa-
PYXKeHHs, paspelniamias cnocoGHOCTb CTAHHUHN U TeOMEeTpPHUYECKHE pas-
MepBl aHTEHHB OonpenessloTcs AJHHOH BOJIHBL, OKOHUATENbHBEIR BHIGOD
ee 3aBHCHT OT TOTO, KaKoMy IapaMeTpy OTAaeTcsl IpelNouTeHHe —
MaKCHMaJbHOR  [aJBHOCTH OOHapyXeHHs, YIVIOBOH paspemawoumen
CIIOCOGHOCTH HJIM MUHUMAJLHOMY MOTVIOUIEHHIO B OCajKaXx.

2. JaureabHOCTh uMOyJabca (t1). B cBA3m ¢ TeM uTO caMmoJer-
weie PJIC gBasioTcss MHOTOLEJNEBHIMH, HaBHIAMOHHblE 3aJauH,
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pemaemMble UMK, B YaCTHOCTH, KapTOrpaupoBaHue MeCTHOCTH, TpeOyIoT,
4TOOBl OHM paboTajd IPH HaWMeHbUIel AJHTEJbHOCTH 30HAUPYIOLIETO
uMnyabca. B stom cayuae v He mpeBnimaer 1,5 mc. Ilpu peuwlenun xe
 METeOPOJIOTHUECKHX 3ajad Ha CBEPX3BYKOBHIX caMoJ/eTax, e, I0Ha-
IIeMy MHEHHIO, He TpeOyeTcs BBICOKHX TOUHOCTEH INIPU ONpEeAeseHHH
paccrosanus no 00JaKoB, a HeOOXONHUMO CBOeBPeMeHHOe HX obOHapy-
JKeHue, uesecoobpasno, yrober PJIC paborana npu OGoJbilem 3Ha-
yeHHH 7, obecneunBawllem obsayueHHe HauboJsbLIero obbema obsaaka.
Ilpu 3TOM Tyaxe OTPAHHUMBAETCS] 3HAUEHHEM, [PH KOTOPOM CT2HOBUTCS
HEBO3MOXKHBIM  BLI€JIeHHE 30H OCAAKOB WJIH OAMHOYHBIX I'PO30BHIX
siueex. Kak cienyer uz [104], sto Habmopaercs npu v > 10 mkc.
"~ Cospemennrie CMPJIC, kax mpaBuio, UMeOT AJHUTEJILHOCTL H3JY-
yaeMOro uMnyJanca 6oapiie HazeMHBXx MPJI. 9T0 M0XHO 0OBSICHUTH
ciaeayomum obpasoM. Ecau B. ypaBHeruu (3.1) 0603HauUuTL PsA Io-
CTOSIHHBIX II1apaMeTPOB CTaHIWH, KO3(P(UIMEHTOB H YHCICHHBIX BEJH-
UMH, NOSABJAAIOUIHXCS IIPU Nepexofe OT M K Z U OT A K T, yepes ¢i, TO
IIONYYMM BBIpAXKEHHE, [O03BOJISIONIee OMPEAENUTb = Zymi = @ (Ruyaxe)
BHIA -
ClPrMHHRiaKC .
Zyn = —"——"— - (6.3)

Yuurpieast, ut0 Ppyym = 4. 1078 AfNy = _TC?_', roe c; =4 107188’ Ny

(& — koapduurenT cooTBeTcTBHS Af H3AyuaeMo#l AJUTENBHOCTH T
30HIUPYIOIET0 HMIyJbca), BbipaKkeHue (6.3) MOKHO INpeNCTaBHTHb
caeayiomuM 06pasom: :

2 2
ZMHH = C3RM3KC/1: .

3pech ¢3 == ¢1cz. BunHo, uTo 3HaueHHe MHHHMAJBHOH OTpPaXkaeMOCTH
006J1aK0B, OOHAPYKUBAEMBIX METEOPaAHOJOKATOPAMH, OIpelesasercs
KBaJpaTHYHOH 3aBUCHMOCTHIO BHAa 1/t2. Takum o6pasoM, yBesnnueHHE
v o1 1 mo 5 Mxc mpuBogut K Tomy, uto CMPJIC o6uapykuBaet 06-
Jlaka ¢ OTPaxkaeMoCThio, B 25 pa3 meHblueH, yeM npu padoTe ¢ T="
=1 mkrc. drum obpsicusercd, yro OoapmuacTeo CMPJIC nasbaero
oGHapyKeHHs] METeoueN el U3IydaloT 30HAHPYIOUINe HMIIYJ/AbChI, HMelo-
mue T==3,5 MKC IPH Tyaxe =~ 6 MKC. IIpy Takux 3HaueHUsIX T reomer-
pPHUECKUE DAa3MEPH OTPaxKawlIero HMIY/JbCa B pajHaJbHOM Hampas-
neaun (ct/2) cocramasior 525 M (upu T ==3,5 Mxc) u 900 M (mpu
T=~6 MKc). DTH pasMephl 3HAUUTEJbHO MeHblle HauboJjee YaCTO
BCTPEUAIUUXC  Pa3MePoB OTIAEJbHBIX TPO30OBHIX fAYEEK, HMEIOMIHX
nuamerp 10—11 gkm:[95, 111]. '

3. UlupuHa nuarpaMMbl HANPABJIEHHOCTH aHTeHHu.  Y3BecTHo,
yTO uyeM yKe AWarpaMMa HAIpaBJIeHHOCTH AHTEHHBI, TeM OOJblle ee
koadounnent ycunenuss (G). V3 Buipaxenus (3.1) BunHo, uto 3Ha-
yenne P, obnaxos npomnopuuoHasbno (2. Mellawliee BJIHSIHHOE OTpa-
YKEHUsT 3€MHOH [IOBEPXHOCTH CTAHOBUTCS MUHHMAJbHBIM 0[O Mepe Cy-
Keuus guarpaMmbr Hanpasiennoctn CMPJIC. Kak caenyer uz [104,
151], 6oampmurcteo CMPJIC CIIA: umetor puamerpsl napaGoJiOHI0B
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anteHH 25,4—76,2 cMm. Takue pasmepbl NO3BOJISIOT NOJYYUTb LIMPHHY
AMarpaMMBbl HallPaBJeHHOCTH aHTeHH 8,6—2,9°.

[lepsrie GoproBrie PJIC wucnmosibsoBanu napabosindyeckue’ OTpaxKa-
TeJH, MepeMellalomuecss OTHOCHTRNBHO obayuatens. Ilpu maMeHenuu
yria MecTa Takodl aHTeHHbl HaGJIO/an0Ch yMEHbIUEHHe Mo aiyu 06-
JIyYeHHS 3epKasa, 4To HpHBO,ELHJIO K YMEHbUIEHHIO AaJbHOCTH 06Hapy-
JKEHHS UeJell.

B nocaenunme roawl cranu Beimyckateess CMPJIC ¢ anTenHamMu
B BH/JeE ILJIOCKOH LIejieBOH pellleTKH, IIOUYTH He HMEIollledl YKa3aHHOro
HEJ0CTATKA, DTH pPelIeTKH II03BOJIHJAH TNOJNYYHTh OO0Jblde 3HAUCHHS
KO3 P uiuenTa YCUICHHST AHTEHHHl W 3HAUUTEJNBHO YMEHbIIUTh YPOBEHb
BOKOBHIX JIENEeCTKOB WX AMarpaMMmbl HanpaBjeHHOCTH. [Ipu omuHako-
BHIX JHMaMeTpax 3epKajia aHTeHHA B BHAE IOCKOH IIesqeBOH pelleTKH
umeer G Ha 3 1B Oojbplie, yeM oObluHas mapadboJiHyecKkas aHTEHHA
[104]. HecmoTpss Ha cTpemJeHHe YBEJAHUHTh KOIMOHIUEHT YCHICHUA
anrennsl CMPJIC moka He yxajoch NOJYYHThL 3HAUEHHH, CONOCTABH-
‘MbIX ¢ G HazeMHBIX MeTeopoJiornuyeckux cranuui. Tak, manpumep, or-
pourenne G2 CMPJIC ¢ nauMmenpliuM suHauvenueM 0Op y~2,9° x G2
MPJ1-2 cocraBaster 2-10-%, a x G2 MPJI-5 —4-10~% 3TtuM B 3Ha-
yUTETHbHOH Mepe oObscHseTcs Jyulliee o6HapyxeHHe O6JIaKOB Ha3eM-
weimu MPJIC. ]

IIpu npoeeleHny HaGJIOLEHU# 3a TPO3OBHIMH sYeHKAMM IIHPUHA
OMArpaMMbi HanpaBJEHHOCTH aHTEHHBI ONpEJessieT paspelieHue B Bep-
THKaJbHOH M T'ODH30OHTAJILHOH IJIOCKOCTAX, a TakxKe OOYCJOBJHBAET
3HaueHne Kodpduiuenta sanoasenus (k;) o6aydaemoro ob6beMa Me-
teouespio. [lapaGonnueckue auTeHHH pasiuuHbix CMPJIC umeror
Or, 5, paBHbe 2,8—7,6° (eM. Taba. 6.1).

B Tabn. 6.3 mpencraBieHBl JaHHBlE, XapakKTEPH3YIOUIHE AUAMETD
obGayuaemoro ofbema arMocephl Ha pPas3JHUHBIX PACCTOSHHSAX B 3a-
BUCUMOCTH OT O, z 60pTOBOH mMapaboiuiecKOd aHTEHHBI. DTH JAHHbIE,
yMEHbIIEHHbBE B 2 pa3a, N03BOJSIOT OLUEHHTb Pa3pellaiollyio craocob-
Hocte CMPJIC B TaHreHOua/JbHOM HANPaBJEHHH, COCTABJAIOLIYIO

Ta6auya 6.3

Jnamerp oGayuaemoro o6bema (KuJIoMeTpnl) aTMocdepnl Ha Pa3iHYHBIX
PACCTOSIHMSIX B 3aBUCHMOCTH OT Or, 3 GOPTOBOK mapaGoJuuecKoil aHTeHHb

o R kM
eI‘,B

25 50 100 150 200 300 400 500 - 600
2 0,9 1,7 3,5 5,2 7,0 10,4 13,9 17,4 20,9
2,5 1,1 | 2,2 4,4 6,5 8,7 13,0 17,4 21,8 26,1
3 1,31 2,6 5,2 7,8 10,4 15,7 20,9 26,1 31,3
4 1,7 | 3,5 7,0 | 10,4 13,9 20,9 27,8 34,8 41,8
5 2,2 | 4,4 8,7 13,0 17,4 26,1 34,8 43,5 52,2
6 2,6 | 5,2 | 10,4} 15,7 20,9 31,3- | 41,8 52,2 62,6
7 3,0 { 6,1 12,2 18,3 24,4 36,5 48,7 60,9 73,1
7,5 3,3 | 6,6 | 13,0 19,6 26,1 39 1 52,2 62 2 78,3
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Or \
—2—R, nIpd OOHAapYKeHMH TpPO3 M HHTEHCHBHBIX 0CaAXKOB. B Tex ciy-

yasx, KOrjla MeTeolesJH HMeIOT cJabylo OTpakaeMoCTb, pasMepbl pa-
. T
AHO3XA MOTYT OBITh 3aHHKEHEl HA BEJUYHHY ——2—R [18].

YBesudeHne AHaMeTpa 30HAUPYIOLIEr0 HMIYJbCA C PAacCTOSHHEM
IPHUBOJAHT K YMEHbIIEHHIO k. Taxoe uaMeHeHHe ks IO Mepe yBeJuye-
HHUSL DACCTOSAHUSl OrpaHudYuBaeT AaJjbHOCTh Aeficteus HMPJIC [141]:
Tax xaxk HMPJIC Ha R~ 300 kM o6ayualoT o6beM aTMmochepsl, pac-
NOJIOKEHHOH Ha Bbicore H == 6 KM, MX WHINKATOPH HMEIOT MpPeesib-
HBIH MacwiTa® AadbHOCTH OOHApYXKeHMs, paBHBIH npumepHo 300 xm.

Boprossle PJIC ¢ mapaGonnyeckUMu aHTEHHAMHE NPH MOJETax ca-
MOJIETOB Ha OOJbIINX BBHICOTaX CHOCOGHHI 0603p6BaTb armocoepy He-
NOCPEACTBEHHO OT 3CMHOI IIOBEPXHOCTH 10 yaaJjeHui 600 kv u GoJee.
Has nposenenns CMPJIC o630pa atmocdepsl OT MOBEPXHOCTH 3€MJH
Heo0X0JUMO, YTOOBl caMOJeT B 3aBUCHMOCTH OT PAacCTOSHHS [0 TIpPO-
30BOr0 .. o6saka COBepIIaJ IOJET NPHMEPHO HA CJAENYIIIHX BbICO-
Tax Hy: '

Rxm ... .. .. .. 200 300 400 500 600
HpgMm. .. ... ... 2,4 5,3 9,5 14,8 213

W3 npuBefeHHBIX JaHHBIX CJIEAYeT, YTO AJ OGHApPYIKEHUS I'PO30-
BEIX 00J1aKOB M OCafkoB Ha paccrosaun 600 xm u Gonee CMPJIC s
JNOCTHXKEHHST MaKCHMaJbHOTO 3HAUeHHs Ry JOJXKHA ObITh MOAHSTA HAa
BBICOTY NpuMepHO 21 kM.

[TpenenbHas KanbHOCTL OOHAPYKeHHSI TPO30BHEIX 00/iaKOB ¢ Gopra
camoJieTa 3aBHCHT OT KOd(p(HuIHEHTa 3aIOJHeHHS 06J1y4aeMoro 06b-
ema. Tak, nanpumep, Npu HauMeHblIeH IIHUDHHE AHArPAMMbI HamUpaB-
jgennoctu aHTegHl CMPJIC 0 3° u R =600 kM GopToBast CTaHIHUS
obsyyaeT cjou aTMocdephl BelcOTOH mpumepro 31 kM, uTo B 3 pasa
[IPEBBINAeT BEPXHIOI TPaHHIY I'PO3OBHIX 06JaKOB B YMEPEHHBIX HIH-
porax. Ilpeamosoxkum, uTO rpo3oBoe 06MaKO uUMeeT Amamerp D~
~10 xm. Ilpn 7 crannum 3,5 MKc oTpaxaiolias TOJLIMHAa O6JaKa

cT .
—2——=525 M. CaenosatenbHO, ero OTpaxKaoumui - o6veMm Vo =

— (%)2 ©—3,14.(5.10%2.525 = 4,1. 101 %, a oGayvaemmii

cTaHnued 061>eM npu Op s = 4,8° Ha 5TOM XKe paccTOsHHH Vogg =
= 1,3. 1022 M3, B 310M Ccayuae kg_ Vorp/Vosa = 0,03.

OueHHM BO3MOXHOCTb OOHapy:KeHHs! rpo3oBbix oOnakos CMPJIC
Primus-40WXD w#a R=670 km (cm. Tabna. 6.1) npu k;= 0,03 u
ky~1. W3 puc. 6.2 caenyer, uto nas oOHapyxeHHS 00JaKOB Ha daH-
HOM paccrosHun ¢ nomoieio PJIC Primus-40WXD meo6xomumo
Zym =3 10° Mm8/M® npu ks =1 u Zyyy = 10° mm8/M3 npu k,;20,03.
Takas oTpaxkaeMoCTh OTMeUaeTcsl B HHTEHCHBHEIX I'DO3aX, H, cJedoBa-
TeJbHO, MPH NOJETE CAMOJIETA Ha BLICOTE NpuMepHO 26,5 KM 5TOT oyar
Oyner oOHapyXeH 60PTOBBIM PaAHOJOKATOPOM.
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PaccMoOTpuM BO3MOIKHOCTH CO3AAHHS BHICOKONOTEHIHAJbLHOH THIO-
terideckofi CMPJIC u ouneHuM ee cnOCOGHOCTh NPH CASAYIOHIAX 3HA-

YeHHAX NapaMerpoB (CyMMapHOe 3aTyXaHHe B BOJHOBOZHOM TpaxTe -

n ofTexaTene aHTEHHH HPHEHMaeTca paBHHM 2,5 1B): Py =30 kBr,
P, =1,28. 10~% Br (139 aB/Bt), D.=100 M B, s =22% G=
=15,1.10%), 1 =6 MKc, A= 3,2 cM. ,

SYHCHAEHHBIE NapaMeTPH SBJIAIOTCH PeaNbHEIME s COBpeMeH-
HOl CR&PJ’[C TAK KaK OHH yKe AOCTHFHYTH B HEKOTOpPHX G0pTOBHIX
CTaHUMAX (cm. rabi. 6.1).

C nmomompio ypasHeHHA (3.1) ‘moxHO onpene.nm‘b Zon = F(R)
Taro# cramuum (cM. puc. 6.2, npamas a@). Buawo, uro sta craHuua
cnocobHa oOHApYXKHBATE 'PO30BHE -04YAlH TNOAQOGHO BHCOKODOTEHIH-
anpHOH HaseMuol Mereoposoruyeckoll PJIC MPJI-2,

Paccmarpnbas pabory Goprosbiz PJIC, Henoassyemmx mas pemte-

HHSl MeTeOPOJIOTHYECKHX 3aJaY, B YACTHOCTH OOHAPYKeHHS rpos, He--

OGXOHMC OTMETHTb, YTO OHH HOJEKHH O0J4AAaTh CTAGMABHOCTRIO Ta-
KHX MApaMEeTPOB, KAK MOLIHOCTh HaAydeHHS (P;) M UyBCTBHTEIBLHOCTD
apreMuoro Tpakra (Py). Herpynno nokasars, 4T0 BX H3MEHEHHe BJIH-
er Ha ofHapyxeHHe 06AakoB Gonbne, ueM HE OGHAPYIKEHHe CAMO-
JIETOB HJH OPOrpaHiyecKHx mpenarcTBHH. 3TO BHAHO H3 CAEAYIOLIETO,

YpaBHeHHe MAKCHMAJbHOH na.ubﬂoc'ra OGHAPYKEHHA CAMOJETOB

HMeeT BHA, -
‘ ————
Rm¢=]/c ,,f'jm o, 68

a MeTeoueN H

Ruase.u= A& o Z 69

3aecy 3HayeHHs P; u P,.m 6epy'rca M3 MacHopTa PJ'IC ¢ u ¢ —no-
CTOSIHHHE CTAHIUKH.

Iipenmonoxum, uro P CTAZO MeHbIE HA mu, & QYBCTBHTENHLHOCTD

PJIC (P; yum) — Ha 712. Torza abconioTHHE SHAUEHHS STHX napaMeTpoB
OynyT paBHbI:

Pﬂ =.P! . lo—o,lth

Prml—'PrunH IOO]:&;

Mpr 6~1 1 Z=1 u uaMeAeHHHX 3HaueHusx P; u Prm qup—
MYJB (6 4) u (6.5) mpumyT BHZ:

- 4 cf-’g
Rusre. ¢ = ]/ P 100'1,,.,_ A = Ruaxe. cRe

¢’'P
Rum "—‘,\/ Pr MR * 100 1:‘ 100 1= = Ruare. uu

4/ i f 1
kc_-__ l@li("l"l‘ni) » @ k“_=’\/1@,1 (a+nr) ¢

roe
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Ha pec. 6.5  npokasano u3MeHeHBe k¢ H Ky B 3aBECHMOCTH OT
Room = Ny + Az or 1 a0 10 aB, a caeaoBaTenpHO, NACHOPTHOIO 3Haue-
HHSL Ryaxe OGHAPYXEHHA caMOJIETOB H o6naKoB. BRIHO, uTO npu cym-
MapHOM H3MeHeHHH Py #H Py ,ua B CTOPOHY yXyulleHHs Ha 5 AB Mak-
CHMaJbHad RAJALHOCTE OGHAPYXXKeHH® CAMOAETOB -OYAeT COCTaBAATh
0,75, a npu oBnapyxenud Mereouesedi (o6aakos) — 0,56 or xambHO-
CTH, KoTOpasg npHBoARTCA B nacnopre CMPJIC,

B rex cayyaax, Korfta orMeusercs yae.mqeane P na n; H TOBBI-

WICHHE ‘IYBCTBHTQJIBHOCTH CTaHIHH HA ﬂ HMEEM .
Ruam: ¢ = Ruake. ckc, o (6.6)

Rime. 0= Rusc.in 6.7)

oy B
g3l
.87
k /
95 '

1 W I I B 2
@Jd f 2 _J % § 8 7 ] g,mu:g_

Puc. 6.5, FaMenenne ko H By B SABHCHMOCTH 'OT Mo6m.

4r—--—r
k;— 1001(u|+n2 . ,\/1 l(f![-[-nz)
Koaq;cpnunen'm k' u k’ B sasncnmocrn ot rg’m =n, +n MpHHH-

MAKT CASAYIOHIES BHaquHﬁ' . )
3 4 B 8 7 8 9 10

rae

. .“;511( . . 2
B ... 12 L1901, 1,33 1,4 1,49 1,69 1,60 1.8
k;. o 2% 1,4 1,5 1,8 2,0 2,22 2,51 2,86 3,1

Takum ofpa3oM, us BupaxkeHni (6. 6) H (6 7) cnep,ye’r, uTo yayd-
UIeHHe apaMeTpoB cTaHuHH P; M Pyyys B OoJbileli CTeMeHH cKasbl-
. BAeTCH Ha YBeJHYeHHH NaCTIOPTHOR na.ubnocm OGHAPYXeHHs MeTeo-
" NeJiefi, MeM CaMOJIETOB. :

HsgeciHo, -yto' CMPJIC 3-cM AuanasoHa DajHOBOJH He oGHapy-
JKUBAIOT IPO3OBBHIE PaspaAH, ABALIOUIHECA OAHKM H3 NPU3HAKOB OPH-
HaAJeXHOCTH 00MaKoB K Fpo3OBHM. MCNoAb3yeMEE Ha 3eMNe KOCBEH-
_HHE PaAHOJOKAIMOHHhE KPHTEPHH ONpefelIeHHs TPO30BOIO COCTOSHHS
06/18K0B SBASIOTCA BEPOATHOCTHHIMH, [IpuMeHeHue Ha OGOpPTy camo-
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JieTa KOCBEeHHBIX KpDHTEpHEeB He paccMaTpHBa/JOCh. Takue KPUTEpPHH
BpsiAl sin OyAyT NpuMeHHMbl 6e3 aBTOMAaTH3HPOBAHHOH 06paloOTKM pa-
IHOJIOKALHOHHON nHpopManuu B nosere. Mcxos us 3TOro paccMmoTpe-
HHE BOIPOCOB, CBSI3AHHBIX ¢ pas3pabGoTKOH OOPOTOBHIX DPajHOJIOKalH-
OHHBIX KpUTEpHEeB DACIO3HABaHHS TIpO3, NOLOOHBIX KDHUTEDHAM, HC-
IIOJIb3YEeMbIM Ha 3eMJie, NIOKA HelleJecoo0pasHo. JTO CBSA3aHO C TeM,
4TO B TPO30BbIX 06saKax ONACHEIMH AJf caMoJjeTa SBJFIOTCT He
TOJIbKO aTMoctepHble pa3psigbl, HO M TypOyJeHTHOCTb, NOPOH OKashl-
Balollasl BO3JeHCTBHe Ha camoJsieT Oojbllee, deM paspsainl. .B mom-
HBIX KY4EBBIX U KYUYeBO-LOXKAEBBIX 06JaKax MOTYT OTCYTCTBOBATH pas-
PALB, T. €. OHH MOTYT He OTHOCHTbCS K TIDO30BBIM, HO OCTaBaTbCst
u3-3a TypOyJeHTHOCTH ONACHBIMH AJS IIoJeTa camoJieToB. Takoe siB-
JIeHHe MOXKeT CyWIeCTBOBATh KaK Ha CTafHH POCTa, TAK H HA CTAjMH
JHCCHTALUK IPO30BbIX obOsakos. Takum o6pa3om, OYeBHAHO, UTO IIEp-

BocTenexHofi 3afauelt CMPJIC sBisierca oOHapyXkeHHe ONAcHBIX 00-

JIAKOB, BO3MOXHO, Ja)e 6e3 pa3fiefleHHd HUX Ha T'PO30BHIE, JIHBHEBLIE
# T. n.- KpurepusiMu OnacHOCTH 3THX OOJAKOB MOryT OBITh OTpaKae-
MOCTb ¥ €€ T'paJMeHThl, BbicOTa pajHOXa W BHIIaJeHHE OCAaJKOB.

MaBectHo, yto TypOyJieHTHOCTHL Bcerga Habuionaercss B obJakax
C BBICOKOH OTpaXKaeMoCThlo, 0COOEHHO Ha nepudepun B 30He HaHOO/b-
LUIHX I'PaAHEHTOB OTPaxaeMOCTH, a TakXe B OKOJ0006JaYHOM IpPOCT-
paHcTBe Takux 00/sakoB. lllupuHa 30HEI 0KOMOO6GIAYHBIX HHUCXOASIINX
[HOTOKOB MOXKeT uaMeHsTbea B npepenax (0,5 =+ 2)D,, tne D, — nna-
MeTp obsaka [117]. -

B nauwonasnsuoi naéopaTopHn CHIA- mo H3yYeHHI0 CHJIBHBIX TPO3
YCTAHOBJIEHO, UTO YACTOTA W MHTEHCHBHOCTH TYPOYJIEHTHOCTH YOBIBaeT
N0 Mepe yAaJjeHHs OT IeHTpa cuapHOH Tpo3nl [l1]. Ha paccrosuun
36 XM OT LeHTpa 4acToOTa CUNBHOH W YMEPEHHOU TypOYJEeHTHOCTH
B cpennem paBHa 20 Y. Ecam yuecTs, uTO B Hacrosiuee BpeMms oGHa-
PYKEHO pacXOXXJAeHHe MEeXJAY PaclOJOKEeHHSIMH IIEHTPOB MaKCHMaJsb-
Ho# MOBTOPAEMOCTH MOJIHHA B IPO30BOM ofsake W 30HOH €ro MakKcH-
MaJ/bHON OTpaXKaeMOCTH, TC NOKa CTAaHOBHUTCH HE COBCEM SICHHIM, HTO
NPUHUMATb 32 LEHTP T'PO3HL..

Hccnenopanusi, npoBefennsie I1. JI. Acramenko u A H. Moun{n-
KOBBIM, MO3BOJIAJIH YCTAHOBHTh, YTO YacToTa yMepeHHOH GoATaHKH ca-
moJiera Ma-18 Ha BeicoTax 7200—8400 M 3aBHCHT OT pacCTOSIHHS A0
BHEIUHEero Kpas pajnosxa, MpOCJAeXHBAeMOro Ha 3KpaHe GOpPTOBOH
crannuu PCH-2 [11]

B pabore [11] ykaswiBaercs, uTo Hpu 00X0JLE CaMOJETOM I‘pOSOBbIX
0YaroB HeoOXOAHMMO TaKiKe YUHTHIBATh I'OPH3OHTAJbLHBIE Pa3Mephl HX
paanosxa, a B [182] mpuBoasTcs peKkOMeHIAlUH, Ha KAaKOM pPaccTosi-
HHH XeJjaTeJbHO 00XoNuThL rpos3oBeie obgaka. [lpu aTOoM paccrosiHue
or o6JaKa OTCUHTHIBAETCS OT 30HBl PajH03Xd C OTPaxkKaeMOCThIO
10 mm8/m® (g Z='1). DTO paccTosHUE 3ABHUCHT OT Zyaxe. lIpenJarae-
Masl MeTojHKa 06XoJa Ipo30BBEIX OOJAKOB IIPH HCHOJLIOBAaHUH GOPTO-
BOrO pajHOJIOKaTopa 3aciaysxuBaeT BHEUMaHHS. OHa MoxKeT craTh GO-
Jgee 3tPeKTHBHOH, €CJH NPUHAJJEXHOCTh 00/7aKa, OO0HApyXKEeHHOTO
CMPJIC, x rposoBoMy OymeT YCTAHOBJIEHA C IOMOIIbIO 6opTOBor0
rpo30IMejeHraTopa.

-
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BaxHoe 3HayeHHe HMeeT ONpEeAe/ieHHe BHICOTH — PACHONOMKEHUS
30HBl Zyake, TAK KaK 9Ta 30HAa BO MHOrMX CJAVYadX CBsi3aHa ¢ ocaj-
KaMd H HeOJaronpusiTHO BJHAET HA NMOCALKY camoJjeroB. OnpepenuThb
BLICOTY PAaclOJIOKEHUS 30HB Zyawe (Hz) MOXHO mo rpaduky, mno3so-
JAIIIEMY YCTAHOBUTDb, HA CKOJNLKO KHJIOMETDOB HUKe WU Bhllle (AH)
BLICOTBI - nonera (Hy) npum jganuoMm yrie MecTa (0y) aHTeHHHB THIA
«YroJib4aThiil y4y» HaXOAUTCs 3Ta 30Ha (pHuc. 6.6).

Hanpuwmep, npu BeicOTEe mosieTa camosiera Hy =8 KM 30Ha Zyaxe

obnapyxena-Ha R=100 kM u Oy = —2°. D10 03Hauaer, 4YTO UEHTP
0 £7 o0 _ 150 200 rm
l ]
2
L 8,~1°
b f—
i 2
6 3
= . 4 .
A 6 ’
N 7
8
T \\\
12— : ‘
AH M ’ ‘

Pu¢. 6.6. 3asucumocts Hz=v(Hn, AH).

o6beMa, 3aHAMaeMoro 3oHAMpyomuM uMmnoyabcom CMPJIC, naxo-
‘nuTCd Ha BbicoTe Hy = Hy—AH — 8-—3,5= 4,5 kM, T. e. 30Ha ¢ 110-
'BHIIIEHHOH OTPaXKaeMOCThbI0 PAaCoJoXKeHa Ha 3,5 KM HuXKe Hip.

JocroBepHOCTL ~OOHAPYXKeHHSI ONACHBIX JJs NoJjeTa 00/aKoB
CMPJIC B 3HauuTeJbHOH Mepe ompefensieTcs cnocoO0OM HX HHIHMKA-
LHY Ha BHIXOJE NMPHUEMHOro Tpakra Takoiél craHnmu. M3 [104] Buamo,
uto B CMPJIC rpaxpanckoil asuauun CIIA g0 BeiBOZa paguosxa
Ha 3JeKTpOoHHO-nyueBvle TpyOku (DJIT) mpeaycmorpena umbposas
06paGoTka UX MO aMIJIHTYIe M IJHTeNbHOCTH. PedyibTaTel aMIIUTyA-
HOrO KBAHTOBAHUA CHIHAJOB IpefcraBiasiores Ha IDJIT pasiuunbiMu
JIACKPETHBIMH YPOBHSIMH HHTEHCHBHOCTH OCaKOB WJIH OTPaKaeMOCTH.
Yamule Bcero Takux ypoBHed 3—4.

B kauecTBe HHJMKATOPOB HAXOIAT IPHMEHEHHE qepHo 6envie ©
userarie DJIT. lupoxko KHCNOAb3yeTCs SPKOCTHAS HHIMKALUS B coue-
TaHHH ¢ KOHTypHOIl. TlepBast naer NpeAcTaBJeHHE O FEOMETPHUECKHX
pasmepax 06JakoB, a BTopasi o0ecnedynBaeT BhblAe/eHHe B HHUX Haubo-
Jlee ONacHBIX 30H, HAIPHUMep, UeTHpeX YpPOBHeH HHTEHCHBHOCTH OCaj-
ko 0—I1, 1—4, 4—12 u >12 MM/4, UMEeOIHX pAa3JiMyHbe YPOBHH
spkocti. Hekoropere CMPJIC umeror nmoporosble ycTpPoHCTBa, NMO3BO-
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ASOIHe BHYTPH BHEIIHEFO KOHTYpa pajaHo’xa o6.naxos BBIAGHTL
<UePHYI0» S0HY, €cili OTpakaeMocTb 06JaKka Bblllie NPEABAPHTENBHO
BHICTaB/JeHHOTO Tnopora. [losiBAeHWe UYEPHHIX 30H — CHTHAM, TpPeAy-:
npexmalom;nﬁ 910 oﬁnapyxcem{oe CMP/JIC o6nako cllefyeT OTHOCHTb

Prue. 8.7. - MsofSpaxkenne paano-

3%xa rposonux ofijakos Ha KO

MPJI-2 npy praovesnoM MKHI -
Gea jlopaGoren {¢) B OpH WTPRH-
XOBKe 30H PAamuO9Xy ¢ pa&'hmq-

Hofi orpamaemocteio (5},

K OmacHmM. UeM MeHplre pacc'rosmne MeXAY BHEUTHEM Kon'rypou pa- .

Buosxa obsaka H BHellHeH rparHuell uepHOf 30HH, Tem GoJbllie BATOR
qacTd o6naka FPaXxuMEHT oTpaxkaeMmocTH {(dZ/dR) ¥, cllefoBartelbHO,
Bolllle TYPOYJIEHTHOCTH B OKOJNOOGJaw#oM mpoctpaHcTse (151]. .

B [148] ycraHoB/ieHO, 4TO Yalle BCETO PafHOOKALHOHHHE CTaHIHHA

dZ
06HapyKEBAIOT Pa3psAH B 30HE TPOSOBHIX 06MaKOB, TAe R HOCTHTAET

MaxcUMAaJIbHHX 3Hadednd.
10 3akas % 46 - 148




He wmeHee 3QdexrnsHbe ycTPOACTRa BHAeeHHA ONacHHX 30H

B ofsakax cosjanel B Halie# cTpaHe. CKOHCTPYHDOBAHA NPHCTABKA
K Me'reoponomqecxomy HaSEMHOMY PaXHONOKAaTOPY—: MAOPOKOHTYP-
Hoe H309%0 (MKHUD)- [3], ocylmecrrasioman 192 crpoﬁnpoaanns BH-
- lcOCHTHAJIa 1O AQJIPHOCTH, HHTerpHpoBanne 20 9XO-CHIHANOB B KaX-
aoM’ CTpobe, a TakxKe CTPOGHPOBaHEE AMIVIHTYAH BHACOCHTHAJIOB MO
IDECTH rpajfaiHsM Uepes AUCKPETHHE 3apaHee YCTAHABAHBAGMHE .
“Takas npHCTaBKa, NOAKIIYAEMAs . MEKAY BTOPHIM LETEKTOPOM NpHEM-
* HOFO TPaKTa CTAHHWM H HHIUKATOPOM, MO3BOJAET OMEPATHBHO BHe-
JHTH He TOJBKO SOHH! HOBHIIEHHOH OTPaKaeMOCTH, HO H 3OHH C MaK-

dz :
CHMaJIbeIM SHAUEHHEM ~—=. ‘Ha puc. 67a TPRBOAUTCA nsoﬁpaxeﬂue

dR”
METEOLeNH Ha PIKO MPJ’IC npH BKI0YeHHR MKH3. Ono MoXer 6HTh
Gosiee HAPASIAHLIM, €CJIH-TPOBECTH MITPHXOBKY KaXAoH us AUCKPeT-
HHEX 30H . oTpaXKaemocrd. Takas jpopaGorka MKW3, nporeaeunas
B. H. Eropostim B I'TO, ofecneynBaer Gosnee dgeTkoe H300paxeHHe
:zon ¢ Iés)ianaquoﬁ orpax(a.emoc'rmo Ha - KO paxuosoKatopa
- {puc. 6.7
d B LHAO paspaﬁo'raaa npucraska x MPJIC Tuna [TUIIP [153}, nos-
BOMIAIOWAA MOJYIHTS YepHYi0 30HY,” LIHDOKO HCIIOJb3YeMYI0 B psie
Ha3eMHBIX - METeOPOJNIOrHYeCKHX  craHUMd. K coxamenuio, mpubop
MKH3 ne ucnosss e*rca B Hactoslee BpeMs NpH KOHCprHPOBaHHH .
o-reqec*rneunnx CM ' ,

6. 2 O6uapymenue 2po3 camoxzembmu
. eposoneﬂexaaropamu

Hpn IPOBENCHHH naseuuux pap.nonoxannouﬂux ‘Habmolledull 3a
' gbaakaMn GOJILIIOS BHHM2HHe YASAAETCS - ONPESeNeHHI0 HX PPO30aK-
THBHOCTH. [as 3TOro HCIOABSYIOTCS TPOSOTENIEHraTOPH THIIA IAT-1
[45), namopammme’ neneﬂrampa rpoz [135], a TakKe rposoneseH-
ratopui-KaapHoMepn [17, 87). ,

‘Taxne rposoneseRraTOPH Mory-r BHiTh ACTIONB30RAHE. 1 HA CAMO-
nére. B 5ToM AampaBAeHWH NPOBOAHAHCH patoru B8 I'TO, coTpymunku
KOTOPOK . YCTAHOBWJH - Ha GopTy camogera JIu-2 aBToma'mqecxnﬁ
CBePXAJMMHOBOIHOBHEA rppsonenenratop [52] u npone.rm ucc.ne;lona-
HHe ero paGoTH B nosete [46].

PaccMOTPHM BONPOCH, CBASAHHHE CO crieu.ncpuxoﬁ cho.nhsoaaﬂna-
6op1'oaoro FPO3ONENEHraTopa B ABTOHOMHOM pexcime Haﬁamﬂ.ennﬁ H
" coemectHo ¢ CMPJIC.

" OueBHAHO, 4TO IPHENHI AeFCTBHS H3BECTHHIX neJleHraTopoa rpos,
" uanokeHHpt B [17, 52, 83, 90}, MOXKeT GuiTb NO/NOKeH B OCHOBY. pas-:
paboTku GoproBbix rposorenenraropos (BITI}; Ho npu otom nepon-
HUTEJLHO AOIKHE OHTL PACCMOTPEHEE: .

. — 8HTeHHAa$1 CHCTeMa HANPAaBACHHOTO MpHeMa a'moctbepnxos, pas-
Mer{aeMas HENOABHXKHO 3aNOJJHLO ¢ OBUIHBKOR Qrosenska caMoJera
H OPHEHTHPYeMas OTHOCHTEILHO IIpO,I[OJTbHOﬁ €ro OcH;
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— cnenuduKa NPOBELEHHs IEePHOJMUYECKOTO ONpPEeNeeHHsl HHCTPY-
MEHTaJIbHBIX OIIMOG0K IPO3ONEJNEHIATOpA B MOJETE; '

— METOJMKa HCIOJb30BaHHS OGOPTOBOrO IPO30IEJEHIaTOpa COBME-
ctHO ¢ camovieTHoft PJIC ¥ B aBTOHOMHOM pexXuMe HabJUOJAeHHH | Jp.

AHTeHHasi cHcreMa OOPTOBOro rposomejeHraropa. lssecTHo, 4TO
B CO3JAaHHLIX 34 NoOcJejHee NeCATHIeTHe HAa3eMHBIX NeJEeHraTopax rpos
U TIOJNYYeHHss OAHO3HAUHOIO MeJjieHra Ha HCTOYHHMK H3JIyYeHHs MHC-
NONB3YITCH ABe (PEPPHTOBLIC AHTEHHbI HANPaBJEHHOTO NMpHeMa H BCe-
HanpaBJieHHasa WTHPEBAsA aHTEHHA.

ITpu paspaGoTke GOPTOBOrO rpo30INe/eHraTopa, NpeiHa3sHaueHHOro
[ YCTAHOBKH.Ha CBEPX3BYKOBBIX camoJjeTax, ocoboe quEGOBaHHe
NpeLbsiBJISeTCS K ero aHTeHHOHW cHcTeMe, He Hapyllalolled aspOoauHa-

MUYECKUX KalleCTB camMoJiera.
| -+
5:@: ::::::j—_—i:: AD
131: ———==== ——i——"'

Puc. 6.8. Pa3mepsl (eppUTOBOM AHTEHHHL. Tl L ]

Ing npuemMa 3JEKTPHYECKOH COCTABJSIOWEH 3JEKTPOMAarHHTHOTO
NOJist TPO3OBHIX DPAa3psafoB LeecooOpa3HO HCHOJb30BAaThb LITHIPEBYIO
aHTEHHY B JM3JeKTpuyecKoM oOTexartese Bruicotod 0,5—0,6 M, anaso-
ruuHyio 6oproBhiM cBs3HbIM YKB antennam [67]. _

Hs pabor [39, 108, 163} cienyer, uyTO AJisi pErHCTPAUHH MAarHHT-
HBIX COCTaBJSAIOIILX ATMOC(EPUKOB NpUeMJeMB (eppUTOBbe AHTEHHH,
KOTOpble MeHee IIOJBEpIKEHH BJHSHHIO NPOMBILIJIEHHLIX [OMex, obJa-
NaoT HE3HAUYHUTE/IbHBLIM aHTEHHBIM 3h($eKTOM H HMeloT HeGoJbliie
reoMeTpHUYecKHe pa3Mmephl. 10 yCTAHOBKH (eppPHTOBBIX AHTEHH 3amof-
JIMIO ¢ OOLIMBKOH camosieTa HOTpeGOBaJiOCh NPOBEJIeHHe JKCIEPHMEH-
TaJbHBIX HCCJAENOBAHHH, CBA3AHHBIX C ONpeJe/eHueM H3MeHeHHH neii-
CTBYIOIEH BBICOTH (hy) (DepPHTOBEIX aHTEHH, HX aHTEHHOro 3((peKTa,
pe30HaHCHOH 4acTOTHl (fpes) BXOJAHOTO KOHTYPA, 3JEMEHTOM KOTOPOTO
OHHU fBJASIOTCSH, NOOPOTHOCTH TAKOTO KOHTYpa (Q) ¥ HanpsiKeHHs Ha
ero Bbixode (Veux) Mo Mepe norpy:kenus ¢eppuroBOH aHTEHHH B (io-
3e/IS2K caMoJIeTa.

Teoperuueckue pacueTsl JeHCTBYOIleH BBICOTH (GeppUTOBOH aH-
TeHHB [POM3BOJAHJHCH 1O (QopMy/aM, HPHBEAEHHLIM B pabGorax [l108,
123, 163]. DxcnepuMeHTaJbHble HCC/IEIOBAHHSA. OCYLIECTBJASJINCh € Mar-
HUTHBIM  CEPJAEUHHKOM, HMEIOIIMM INPOHUIAeMOCTh Mo= 2000 mnpu
AJuHe cTepxHsA [ == 340 MM u ero auamerpe do=28,5 mm. Pasmepni
[ n de (puc. 6.8) BHIOpaHB TAKHMH B COOTBETCTBHH C PEKOMEHIALH-
smu [163], Tak kak 3¢pdekTHBHAsE MarHUTHAsI IPOHHIAEMOCTh CTEPIKHS
YBeJIHYHBAETCSA 0 Mepe pocTa oTHowWeHus I/ d.. ’

Haa onpeneneHus ONTHMaJbHOH NOOGPOTHOCTH aHTEHHOTO KOHTYpa
H MaKCHMaJbHOTO HalpSKeHHS Ha €ro BBIXOJE IKCHEepHMEHTaJbHO
YCTaHOBJEHB! . 3aBUCUMOCTH Q = @ (1) U Uzux =Y (n), rue n— uncio
BUTKOB paMk# (puc. 6.9). Bumuo, uto ¢ yBe/nuueHHeM uucia BUTKOB
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B HHTEpBaNE N’ < n < n” ﬂanpamenue Ha BHXOLE AHTEHHOrO KOH-
Typa pacter; a Q mazaer. BuGpannoe namu n=y 1000 - coorsercTBo- -
. Bao Q =40 na f =7 gI'n. Ourako us [67] CAEAYET, YTO ONTHMAMD- -
_ Has I0JI0ca TPOMYCKAHHsS AHTEHHONI CHCTeMM IeJeRraTopa npH Ha-
crpoiike ero Ha f==7 kI'l pomxHa Surs 500—700 T'u, uro coormer-
crByer Q = 14 =10, YMenslenne SOGPOTHOCTH HOCTHPANOCH MYTEM -
pasMellenus QJeppHTonoﬁ aHTEHHH B SJEKTPOCTATHYECKOM:- KpaHe
-apuRoRt -L B Amamerpom. D (cM. pHe. 6.8). Takoe pasMemenue. ofec-
HeYHBaeT TaKXe ymeﬁhmenne aHTEHHOTO sqxpema cpeppn'ronoﬁ an-
; 'renau
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‘Puc. 6.9, Haumenenne Q=¢(n)y n U my(n).  Pae. 6.10, 3apucEMocrs Q=
S P R Ura=pl) — (L, D) npR [fL=1 & HL=2,

3aBucuMOCT: Q = (L, D) onpenensnace nﬁ(a_mﬁoinégni;‘: —I{- =]

H —E._—_,z COOTBETCTBEHHO [/l IKPAHOB, HSTOTOBJEHHHX H3 AJIOMH-

uHg u Meau (puc. 6.10). Taxum 06pasoM, YCTaHOBIEHO, UTO AHAMETD
H_ AJ¥HA - 9KpaHa B 3HAUHTEJBHOA CTeneHH onpene.nmo'r 'Q paMK®
e MaI‘HHTHBIM CEPAEHHHKOM,
- Ilpn BHGOpe pasmMepoB SKpaHa HeOOXOAUMO TaKKe YIHTHBATL 38
BHCHMOCTL Q OT 3a30pa skpaHa d; (cM. puc. 6.8), Tak Kak ¢ H3mMeHe-
uueMm ds ot 1 10 6 it sHauenwe Q MoXKeT yseauuupathea B 1,5 pasa.
Ha ‘'ocHOBe NMpOBEIEHHLIX SKCHEPHMEHTOB CO3JaHBl SKPAHHPOBAH-
HHe $epPHTOBHE aHTeRHH ¢ A Rs2,6' cm [39], koTopble 6H/H pasme-
TMeHH CBEPXY ueu-rpanbuoﬁ gacTi iozensxa camonaera Jlu-2 BAOND
NpoAcabHON ero ocH (aHTeHHA C—IO) " nepnea,mnxy.uapno eft: (an-
 Teapa 3—B). . _
Hccaenosanie . BAHAHAS TAYGHHLL norpyx{eﬂaa q:eppm'osux aH-
. TERH B H3TOTOBJNEHHHA JAA Hee -06TeKaTelb, PaMEHIEHHBIA BHYTPR
- droseaska, OCYIIECTBAANOCh B PABHOMEPHOM SJIEKTPOMATHATHOM 10J€
[10]. Ilpu stoM ouenmpanock BaAsHHE (rozensiXKa caMoNeTa Ha mapa-
MeTpyl Tako#i anTeHHH. B kausectBe cbrose.nama 6hiJ1 HCNOAB3OBAH Ma-
'KET, JHHeliHBle pasMepHl KOTOPOI'0 — HJIHHa (Lq,) IIHPHHA (kq;) .
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Bucora (Hg) —Ha uacrote 7 kI'm . (AAz43 kM) HMejH cAeAyIOMHE ¢O-
OTHOWICHEA ¢ AeficTeyiomed BHICOTOR tpeppmonoﬁ aHTeRHH: Lg==
== 100ky, kg == 60kz 1 Hy = 50hy, -

Maker ¢iosensxa camodnera ¢ yxasanﬂuun pasmepaun HaMHOI‘O
TIPeBHINAIINUMH- fiy ¢eppHTOBOR aHTEHHH, JOJIKEH OKA3HBATEL MpH-
MEDHO TaKoe Xe BO3JEHCTBHEe HA XAPAKTEPHCTMKH (eppUTOBOR aH-
TeHHE], KaKoe MOXKeT OKA3HBATh CAMOJET, pa3Mep:H KOTODOIC 3HATH-
TE/MbHO MeHblle BHGpaHHOro sHauerHs A. boprosoil rposonenenratTop
Hacrpausaaca Ha 7. k['u. Kak caeayer u3 [66}, Bubpannas HaMy ya-
' CTOTa, BO3MOXKHO, He ABAACTCHA ONTHMAJbHON, H 3TOT Bompoc Tpebyer
NpoBeACHHA NONOJHRTSNLHHX HCCASROBAHHUT,

£ -ﬂ/IIHI: r
o - e

Puc, 6 ll Yc-rpoﬁc'rno 6op'ronoﬂ q:ueppuronoﬁ au’renuu

Ay — FRPAHUDORAHNAK d:eppmnan AHTOHAR; 5 — CYEPHCHN, & TioMouIbIo xo‘ropl-lx am-enna norpy-
Hajsack H WOMHEMAMCH; . B — BHemH} o6TexaTenn, SAKPHBAIOHIRA- SATERRY UpH - MOABEME €&
pHilke YpoRHA oDIIEBRE (iosensiEa camonera; [ — pasbed JJI8 NOSKANUGHEN AHTEHHHW K _ID0S0-
nefeHraTopy;. 4 — GoaTH, GHECHPYIOMKE TOANFLYIO (beppmngm AKTeHHY; E-—sny-rnpenmn obTe-
KATeAL, SHPAHEDYWWAR aHTEHHY OT MOMEX, " COBABBASMEX #i atnape pas.nnlmoro
HasnaqennA {(ero THYOHHA K IIHDAWA COCTABRAAAN- 80 MM); & — DA3AMEDPEL HaTenelt E am-
TeHRH; f) — FAYGHHA MOTPYResAR eppuToBON aHTeNHH B. 0OTOKATENb. '

.rl'Inmlliil[nll-"?-"

Hapame'rpu depprTOBOfl aHTeHHH NO Mepe NOTPYKEHHSs HX BO
BHYTpeHHER . ofTeKaTend (rosensixa camonera ONPeAEAINCH HA Cle-
IIHANLHOM MAaKeTe, KOHCTPYKUHMS M BHEMIHKA BHJ.KOTOPOTO MPHBESSHHI
Ha puc. 6.11 # 6.12. B pannuefiiueM TakHe MaKeTH AHTEHH C—IO H
3—B rposonejieHraTopa ycTaHaBAHBANHCH, HA CaMOJeTe. ’

Onpepenenne anTeHHOro spderra GOpTOBHX (EPPHTOBHX AHTEHH.
Antennnit s¢pdpext GeppUTORHX AHTEHH ONpenessercs B HASKTPOMAr-
HHTHOM 0I0Jie, CO3AABAEMOM NapaJ/iJIeIbHEIME IJIOCKOCTAMH, BHIIOJHER-
HHIMH B BHle OTAEABLHHIX JHAHHHA, 0O MeTOAHKe, H3jgoxerHof B [118).
BoanoBoe conporupacine (Rg) auuHA cocrabasno 80 OM: 3anuTHBa-
HHe JAHHAM OCYIIECTBJAAOCCh CHHYCOHZAJbHHM HanpaXeHHeM C Y4CTO-

‘7ol 7 KI'L B DPSMOYTrONLEWMH HMIYABCAMH NONOXKHTEJLHOH NMOAAp-
HOCTH IJHTEABHOCTBIO OKOJNO 70 MkC. B RaXjoM ciryuae H3MepAJIOCE
Hanpsaxenne (U;), korna B JHHHH OPUCYTCTEBOBAaNA MPeMMYILECTBEHHO
SeKTpUYecKasd COCTaBJsIomAs EeKTPOMAFHHTHONO MOAsA. DT0 AOCTH-
ranoch yBeJHYeHHEM CONPOTHBJICHHA HAarpy3kd JiHHHA (Rg) #o Tex
NOp, MOKa HA BHMXOJE AHTEHHH HANpPAXKeHHe CTAHOBHIOCH AACTATOUHBIM
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JAAa  ma3mepennlt. B panpuefimieM H3Mepanoch Hanpsixenue Uz, Korga

JHHHS HarpyXeHa Ha BOJHOROE €0 goms.uenne K B $eppHTOBOH aH-

TeHHe HABOGHTCA MakcuMasbHas 3] )
BHaquHe anTeHHoro 3Ppdekra (A) ONEHHBANOCH N0 cpopmy.ne

Ul Rs
=T R

B pesyaprate npoBefleHHBIX H3MepeHHH ‘B peXXHMe CHHYCOHZAJb-
HHX koaeGannfi A = 0,34 %, a B aMnyascHoM pexume A = 0,75 %.
YunTeBasi, 4To NpH anTeHHoM 3hdexrre 1,8 % norpemHocTs B H3Mepe-

Puc. 6.12, Bremnmi Bug Gopl'roaoﬁ eppuTOBOli ANTEHRH.

HuH yTaoB cocTapaset 1° [137], MoXHO cumTaTh, YTO TaKHe GOPTOBHE
(heppUTORLIE aHTEHHBE GYAYT BHOCHTb BeCbMa HE3HAUHTENbHYIO rorpent- -
HOCTL B ONpefefieHue HanpaBAeHNs Ha HCTOUHHK- HW3NYUSHHS,

: B pesynpraTe morpyXeHus ()eppHTOBHIX aHTEHH 3an0)1.rmuo ¢ of-
. WHBKOA (P103es3Ka YCTAHOBACHD CASAYIOMICE:

© — N0 Mepe TNOrpyKeHHA aKpaHHpOBaHHOii qJeppH'roaoﬁ AHTEHHH
Ha JHO BHYTPEHHero ofrekareds . fpes' yBEJHUHBANACH TpHMEpHO
B 1,2 pasa, a Upux yMeHBUIaN0Ch NPHMEPHO B 2,2 pasa;

—. H3MeHeHHe  IIMPHHBL HapPYIKHOTO OKHA (IIpH pasMelleHuH . ep-
‘PATOBOM - &HTEHHH B LEHTPe BHYTPEHHEro ofTeKarens) OT HyMd A0 .
MaKCHMAJbLHOTO 3Ha4YeHHA  (MPOBOJAHJOCE TIOCTENEHHOE cOAMMKEeRHe
JIBYX HIOPAJeBHX MJIACTHH) [OKa3alo, 4To jaXe NPH NMOJHOCTBIO 34-
KPHITOM OKHe Hé HCEJIOU&ETCS BO3IMOXKHOCTh NDPHeMa CHrHaJjla Ha ua-
"~ crote 7 kI'u. B nocneanem cayyae Usux # Ay yMenbmaerca B 1,6 pasa

H 9154 pa3a- coo*raerc*rzenno, a fpes M3MEHACTCA HE ﬁo.nee qeM Ha 5—
6%. :
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HosyueHuble pesynbTaThl NOKA3HBIBAIOT, UTO (QEPPUTOBHIE AHTEHHEI
MOryT OBITH pasMelleHbl 3aMOAJNHLO C OOWMBKOH (hrosensXa CBepX-
3BYKOBOTO camoJieTa. IIpu 3ToM He3HayuTeJbHO H3MEHAITCA X ma-
paMeTpH. : '

B mpouecce 3KCHepHMEHTAMbHBIX HCCACAOBaHHH CcAeNaHa NONbITKA
OTpeNeNuTh U3MEHEHHE AHArpaMMBl HanpaB/eHHOCTH (eppHUTOBOH -aH-
TEHHBI, YCTAHOBJIEHHONH Ha MakeT (Io3esska, He OCHAlleHHBIH 60OpTO-
Boi ammapatypofl. IIpu 3TOM, ecTecTBEHHO, He OGHapy:KeHO H3MeHe-
HEH AuarpaMMbl HanpasaeHHocTH. Kak caeayer us paboroi [67], Baus-
HHe KOpIyca caMoJieTa MOXKeT NPHBECTH K OLINOKe IeJieHrOBaHwus,
pocruraponiei 20° u Gosee. K coxasnensio, B 3Toff pabore He NPHBO-
JUTCST METOLVKA OIpeeseHUsl YKasaHHO! OHOKH. :

OnpepeliéHe WHCTPYMEHTANbHBIX OWMGOK Tpo3oneseHraropa,
yCTaHOBJIEHHOTO Ha camonerte. IIpu ycraHOBKe rpos3onejedraropa Ha
caMoJjieTe BO3HHKAeT HeoOXOJUMOCThL MePHOLHYECKOH TIPOBEPKH pabo-
TOCIOCOGHOCTH T€JeHraTopa, OCOOEHHO IPH AJNUTEJbHOM OTCYTCTBHHU
rpos, a Takike TOYHOCTH HACTPOHKH BCeX ero KaHafnoB. B HaseMHBIX
YCJIOBHSIX Taxkasi IPOBEPKa OCYILEeCTBJSETCH NyTeM PYYHOrO BpalleHHS
¢GeppuTOBBEIX AHTeHH B MATHHTHOM I0Je, CO3JaBaeMOM KOJbLaMH
Teapmrosbua. Ilpy 3TOM aHTEHHB! HanpasjeHHOTO InpueMa OOHIYHO
NOBOPAYHBAIOTCS B a3HMYTANbHON IJIOCKOCTH HHCKPETHO uepes22,5°
TTofo6Has npoBepKa TPO3OIENEHraTOPa HAa CaMOJIeTe M3-33 HeNOIBHXK-
HOH YCTaHOBKH aHTEHH HCKJIIOUEHA. '

B cBsi3u co Cka3aHHBIM Oblia paspafoTaHa cleflHaJbHas CHCTeMa
KOHTPOJIST - DYHKIMOHUPOBAaHHsT OOPTOBOro T'PO3ONeNeHraTopa, HO3BO-
Jsioliasi NOJYYHTh Ha €ro 3KpaHe «po3ys IMeJEHrOB, XapaKTepH3ylo-
ILMX TOYHOCTH HACTPOMKH BCEX KaHaJOB MNeJeHraropa B moseTe [42].
IIpu 3TOM meneHru Ha HMHAMKATOpe TPO3OIEJNEHraTopa MpOCJeXH-
BAalOTC Ha OCHOBHHIX OKTajbublx yraax 0; 22,5; 4b; 67,5; ...; 360°
Ilpu HacTpOeHHOM rpo30IeNeHraTope 3TH NEJeHI'H ROJKHB COBNAAAThb
C YKa3aHHBIMH 3HAYEHHSIMH OKTAJIbHBIX YIJIOB Ha HEMOJBIKHOH IKaje
HHANKaTOpa. TakWe MEJCHTH, XapakTepH3yIOUIHe HHCTPYMEHTAJLHBIE
OLINOKH, OTOMBAKOTCH HA HHAMKATODE MOCTOSHHO A0 MOMeHTa IpueMa
OMU TP (puc. 6.13). IlpuHATHIA meJeHraTOPOM CHTCHEJ rpO30BOTrO
paspsiia aBTOMATHUYECKH OTKJIOUAaeT CUCTEMBl KOHTPOJS Ha BechMa
KOPOTKHH HHTepBaJ BpeMeHH (oxoso 20 Mc), H Ha HHAMKATOpPE HPO-
CJIeKHMBAETCs TIeJIeHr Ha HCTOYHMK M3JaydeHua (puc. 6.13, asumyr 32°).

Bnok-cxema paspaGoTaHHOH CHCTeMBI KOHTPOJisS MpejACcTaBjieHa Ha
puc. 6.14, a onopH HampsKEHHH B HEKOTOPHIX ee TOYKaX — Ha
puc. 6.15. ‘

Ilpurnun JefCTBHS CHCTEMBL KOHTDOJIS HACTPOfiKH IejeHraTtopa
COCTOMT B cJeaypolleM. B kackajgax, o0belAMHEHHBIX B JuHelke A
(puc. 6.14), BripabaTHIBAIOTCS CHHYCOMZAJNBHOE H KOCHHYCOHIAJLHOE
HanpsxKenus (snwopel I m 2 Ha pHc. 6.15). IlpuHnunuanpHas cxema
JuHeliky A aHajormyHa cxeme, (GOpMHpYOIIEH a3HMYTalbHYIO pas-
Beptky MKO panuonoxanuonnoii cranuun [162]. OTauuutesnsHoll oco-
GEHHOCTBIO CXeMbl B NAHHOM cJjydae siBJSETCS TO, YTO Bpaulalouiuics
tpanchopmarop (BT) u curxpounie aerektopul (CJ) mopk/I049eHbl
K renepatopy (/1) cMHycOHAaJbHBIX HaNpsIKeHHH, BhpabaThiBaloLIeMy
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Pac, 6.13, Sxpau 'rpbadneneara'r,opé C BEepOM MeJeHroB npeEMepHo wepes 22,5°, xa-
PAKTepPHSYIOMUX €r0 HACTPOHKY (NedeHr NO A-as32° 06yCcI0BeH IPO3OBLIM Paspsiom).
: o i ) i !.__-'..._-.._;__.-..'___...I

. : _ R

Puc. 6.14. Baok-cxeMa ycTpoficTBa ONPENSACHHA HHCTDYMEHTAJNHHHX OMIEGOR IPO3O-.
neae.ﬂra%o{)sa) B mosieTe {MA(PAMA YK23aHK HOMEPa S0P HANPSIKEHHH, NPHBEACHHHX
Ha puc, §.10}. ' - : i : : )
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Puc. 8.15. SnopH nénﬁsﬁieﬂuﬁ B PAaSNHYHBIX TOTKAX GIOK-CAEMH YCTPORCTBA onpefe-
JieHHs RHCTPYMEHTAJNDHRE omnbox. - o . ,




2000 T'u. CumMeTpHS HOJOXKHTEIBHOrO M OTPHUIATEJNBHOrO IOJAYIepH-
Ofla $in U COS HaNpsXKeHHI JOCTHraeTCs BBEJEHHEM B CXeMY BEIPAB-
HHBAaWOIIUX Kackaiop (BK).

Ecau B PJIC BT cBsizan ¢ nepeMemeHHeM aHTeHHBl CTAHLHH, TO
B JAHHOM CJydYae ero BpalleHHe OCYIIECTB/SAETC — MOTOPOM (My),
C KOTOPHIM OJHOBPEMEHHO cBs3aH AaTuuk (), mossoJsiouisit moJy-
UHTb UMIYJLCH, CHHXPOHH3UDPYIOUIHE CHCTEMY KOHTPOJISI B HEJOM.

Hatuuk wmuyascoB (nuuefika 5 uHa puc. 6.14) upeacrasiser co-
00fi IHCK ¢ BBICTYIAMH, CJeLyOIIUMH yepes 22,5° u 3aMBIKAIOMAMH
NpH BpallleHHH MHKDPOBHIKJAKUYaTeab S2. B pesyJsbTaTe uepes S2 mo-
CTylaeT HampsKeHHe, KOTOpoe npencras/eHo smopoli 3. B saBucu-
MOCTH OT HoJioXKeHus1 SI (IpoBepka aBTOMAaTHUECKas WJH pPYydHasi)
3TH HMITYJbCH 32MycKaloT GjokuHr-reHeparop (b)) W majnee MyJabTH-
BuGparop (MBy), BeipabaTHBAOIIMA NpPSIMOYroJbHOE HAlNpsKeHHe
JJATENBHOCTBIO T, OIpefessieMOH 4acTOTOH HacTPOHKH I'PO3Ole/eHra-
Topa. Tak, HampuMmep, NPH HACTPOHKe TpPO3OIENEHrarTopa Ha [ =
= 7 k' 3HaueHuwe T, paBHOe NMpuMepHO 75 MKC (3miopa 4), obecme-
YHBaeT IKCTPEeMaJbHOE 3HAYEHHE CHIHAjIa Ha BBHIXOAE Y3KOMOJOCHBIX
(beppHTOBLIX aHTEHH H B KaHaJjie HeHaNpaBJIeHHOTO IpueMa atMmocde-
PHKOB.

WMnyJbeel HAMPSKEHHS, HIJIOCTPHPYEMEe 3IIOPO# 4, yIpaBJ/sioT
paboroit I u II xumoueBrix xackagoB (KK). B pesysawrrare takoro
yIpaBJeHusl NOJBONHMbIE K KJIOUEBLIM KacKalaM CHHYCOHAAJibHOE H
KOCHHYCOHJAJIbHOE HanpskeHus (smopsl I u 2) mpuobperaior dopmy,
IpejCcTaBJeHHy0 3moopaMu & u 6. Mumnynbcel Hanpsixkenus, uzobpa-
XeHHble Ha SHI0pax & u 6, yepe3 ycHJHTEJNH MOINHOCTH (¥M) c Hus-
KOOMHOH HAarpyskoli nojaioTcs Ha (EeppHUTOBHIE aHTEHHHl  KaHAJOB
C—I0 u 3—B, Ha KOTODBIX YCTAHOBJIEHH JOMOJHUTE/IbHEIE KATYIIKH
cBs3u L1 u L2 (puc. 6.14).

SanuteiBanue L1 u L2 nanpskeHueM, u306pajKeHHLIM Ha 3MIOpax
5 ¥ 6, IPUBOJUT K TOMY, UTO NPH HAEHTHYHOCTH MApaMeTpPOB HpHEM-
HbIX TpaxkToB KaHanoB C—/0 u 3—B u #X CUHXPOHHOM (YHKIHOHH-
POBaHHH C CHIHAJOM, CJeyIOlleM OT LITHIPEeBO#l aHTEHHH, Ha SKpaHe
DJIT -rposoneneHraTopa MpOC/AEXKHUBAIOTCS NejeHrH depes 22,5°, Pac-
cTpOfiKa KaHasoB IleJIeHraTopa IO 4acToTe u ¢ase, a TakkKe HU3MeHe-
HHe KOI((HIUHEHTA YCH/ICHHS OLHOIO M3 KaHaJOB HPHBOAHT K HHCTPY-
‘MEHTaJbHOH olHOKe, BHIpaXaeMOH YXOAOM IeJieHra ¢ a3WMyTaJbHOro
HarnpasJieHus, KpaTHoro 22,5°

CucTemMa KOHTPOJS pa60Tocnoco6HOCTH neseHraropa (QYHKIIHOHH-
pyeT TakuM 006pas3oM, YTO HDH HpHEMe INeJeHTaTOPOM CHrHaJa, H3Jay-
4aeMOro IpO30BEIM PaspsiioM, Ha KOHTPOJbRHBE pamku LI u L2 mpe-
KpallaeT NoCcTynaTh HaNpsiKeHHe, H300pakeHHoe amopaMu 5 u 6. 1o
JOCTHI 2eTCs CAEAYIOIIUM 00pasoM.

C IPO30ME/IEHraToPa NOCTYNAeT MMITYJIbC CHHXPOHU3ALUH (3M0pa
7), KoTopHIil uepes KaTORHBIA moBTOpUTeap (KI1i) 3amyckaeT MyJbTH-
Bubparop (MB:). C ykKasaHHOrO MYJbTHBHGpATOpa CHHMAETCS HM-
IyJbC NOJOXKHUTENbHOH MNOASpHOCTH  (3miopa §), mocrymaiomuii Ha
mMyJabTHBHOpaTop MB;. DTO HPHBOAHT K TOMY, UTO MYJbTHBHGPATOP
MB;y, ynpaBisiloluil KJIIOUeBHIMH KacKagaMH, He cpaGaTbiBaer H, cie-
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JlosatesipHO, Ha dKpaHe DJIT meneHraropa mpoc/eXHBaeTCs TOJbKO
HanpaBJeHHe Ha HCTOUHHK H3JyueHus, T. e. nejesr ['P.

ITocne 3aBepiuenHss umiyJbca MyibTuBuOparopa MB; (smopa 8)
DOMONHUTeNbHBe Katywigkn L1 u L2 ¢eppHTOBLIX aHTEHH CHOBa 3anH-
THBAIOTCA HaNpsiKeHHeM, OCYILILeCTBJSIOUIHM KOHTPOJb PaboTH TPO30-
nenenraropa (antopa 10).

Ecnv mepekaiouatens S/ ycTanoBJIeH B NOJIOXKEHHe «pydHas Mpo-
Bepka», To natuuk [ (puc. 6.14) He Bpamlaercs M C MOMEHTa Bpe-
MeHH # (3miopa /) ocraHoBku Motopa My ma Lf u L2 nocrymaror
HMIYJIbChl, aMIUVIHTYAa KOTOPHIX NOCTOSIHHA H MPONOPIMOHANbHA YIJY
OCTaHOBKH Bpallamouierocsi Tpancopmaropa. B aTom cayyae npoBepka
HHCTPYMEHTAJbHOH OUWIMOKH IeJeHraTopa Ha Ji060M a3uMYTaJbHOM
yrae (ot 0 o 360°) moxer ObITL AOCTHPHYTa PYYHBIM IOBOPOTOM
Bpamapomeroes Tpacopmaropa. [Ipu pyuHoit npoBepke omwnGoK rpo-
30MeJIeHraTopa CHHXPOHH3aTOPOM CXeMBbl KOHTPOJSl CJYXKMT TIeHepa-
TOp OJMHOYHBIX HUMIyJbcoB ([2), caeaylominx ¢ gacroroit 0,2—2 I'm.

Hast mpoBepku 3-ro KaHaJa, OCYUIECTBJSIONIEr0 NMPHEM 3JeKTpuye-
CKO¥l cocTaBJisiiollell CHrHaJa, B OJIOK KOHTPOJS BBeIEH KaTOLHBIH mOo-
Broputens (KIlz), umnyasce ¢ kotoporo (smiopa 9) uepes eMKOCTb
mpumepHo 6 nd moparTCAd HENOCPEACTBEHHO HA LUTHIPEBYIO AHTEHHY
rposoneJsenraropa (puc. 6.14).

[IpuBenennas BhilIe CXeMa KOHTPOJIsI HACTPOHKH M obulefi paboro-
CIOCOGHOCTH  FPO30OHEJEHraTopa MNpoluja. HCNBTaHHE B moJsere (CM.
puc. 6.13).

Meroauka u pe3yJbTaThl MCCIEAOBAHMS rpO3ONEJEHraTOpa B MO-
Jete. MeTonuka IpOBeJeHHS] HCCAeA0BAaHHH GOPTOBOrO rpo30mNeJieHra-
TOpa CBOLMJIACH K CJEAYIOIEMY:

— B pesybTaTe CHHONTHYECKOrO aHa/lu3a, a TakKe aHanH3a Aal-
Heix HazeMmHo#t PJIC: BeiOWpanca MaplupyT moJsieta, OpH KOTOPOM pac-
CTOsiHHE JO TPO3OBEIX OYAaroB He MPEBBIIIAJO 400 xm (pamuyc neHct-
BHS TPO30ONeJNeHraTopa);

—— OIpejesieHHe TeJeHroB Ha Tpo3y B IoJieTe IPOBOJUIOCH HA OPA-
MOJIMHEAHOM ydyacTke MapumpyTa, W Kaxieie 10 MuH ¢uxcHpoBaHuCh
KOOpIUHATHl camodiera. [Ipu oTcyeTe MesieHra MOJHHU DPErMCTPUPOBA-
Jloch BpPeMsl ero IOSIBJEHHS HA 3KpaHe Tpo30leseHratopa. DTO MO3BO-
JAWJIO B Hpouecce o6paGOTKY JaHHBIX YCTAHOBHTb, HA KaKOM 0Tpe3Ke
MapLIPyTa 3aperuCTPHPORAH HCTOYHMK H3JIYUEHHS;

— ZJisl ONpeleJieHHs] NepeMellleHHd I'PO30BHIX OYaros BO BPEMEHH
ToJIeThl [POBOAMJNCH IOBTOPHO IO OAHOMY M TOMY 2Ke MAapLipyTy;

— BpeMs 10JeTa BHOUPAAOCh OJU3KUM K CHHONTHUECKHM CPOKaM
HabJ/I0JeHHH AJST NOCJAeNYIOUIero CONOCTaBjeHHsi OGOPTOBBEIX AAHHBIX
C IPH3EMHBIME KAPTaMH HNOTOAB; : ‘

— TPH aHaju3e NOJYYEHHBIX [aHHBIX OT6paCbIBaJII/ICb . cJayuad,
KOrZla B OJHOM HaIpaBJeHHH YHCJO I'PO30BLIX meneHroB Np << 3, Tak
Kak OHH MOTJIM ObiTb BEI3BaHB AAJbHHMH TPO3aMH WJH TPO30BLIMH
oyaraMu ciabofl aKTHBHOCTH, KOTOpBIE UaCTO He QHKCHPYIOTCS METEOo-
CTaHUHUSIMH.

B nertnuit mepuoa 1969 r. B palione roponos Pocros-ua-lony u
Kpacuopap GbIJI0 IPOBENEHO AEBSITH NOJETOB, B KOTOPHIX HaGJIIO,U.aJIOCb
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12. ycTORYABHX CeKTOPOB - FPO3OROA AKTHBHOCTH. . Ma HHX ceMb
DOATBEPXKAANHCh LITOPMOBLIMY - OpeLyIPeXACHHIMHE O I'P03ax HaseM-
HHMH ‘METEOCTAHIMAMHE H- BH3YAJLHWMH HaOMIOJEHHAMH ¢ CaMOJETa,
a NATH COBMNAJAJNH C 30HAMH -KyUeBO-AOXKAEeBOA 06JauHOCTH M JHB-
HAMY Haj TeMH pafioHaMHu, The HeT Mereccranmuil. [onorHRTeALHBIR
- moaer OWJI MPOBeAeH Toraa, Koraa s paauyce 600 &M or mapu-
" PyTa caMoJeTa ‘HA3eMHHE CTAHUMH He (HKCHPOBaH.IPos. DTO NHOA--
TBEPKLAJOCE CAMOJIETHHM I‘p0301:{eJIEHI‘aTOp0M Ha 3KpaHe KOTOpOI‘D
eJeHrH orcy'rc'rnoaaam : . S

Pc. 6.16, Pesynb'ra'm HemaTaRA 6op'rosoro rposoueseara'ropa '5.06. 69 r. l'lpll no::ere
cSqmuuH;thl (@) ncHull mmnoQ!ulﬁmnn (6).

Orpauaqeﬂﬂoe KOJHYECTBO MPOBEIEHHHX HOJETOB He NOSBOJAIO
OLUEHUTE - 3PQPEKTHBHOCTL CAMOMNETROTO TIPO3ONENEHraTopa, HO Jajo
BO3MOXHOCTDb onpe,u,e.lm'rb cueuucpm{y €ro HMCNOJIb3OBARHA Ha 6opTy
caMoJera. :

Ha puc. 6. 16 HpEeACTaBACHH Me'reopo.uomqecxue yc.nosnﬂ B9 x
00 maa 5.06.69 r. 3aeck e TIOKa3aHbl MAapIIPYTHi NOJIeTa CaMOJeTa
¢ 8 120 mur o 9 u 00 Mud (puc.~6:16 ¢) npu ynanennn or Kpacuo-
napa B ¢ 9 9 01 MuH fo 9 u 46 Muu (pHc. 6.16 6) TPH BO3BPA-
HIeHHA.

B nepeoM cayuae ueaeura'ropom oﬁnapymenn rposu Ha EOBOJLHO
. DpOTSAKEHHOM YyacTKe (poHTaAbHOrO pasfena (Pp;) BO3LYIIHHX.

-Macc. IIpn ofpaTHOM MapuIpyTe Ha 3TOM- (ppon'ra.nbﬂou paszene
. I'po3H He OOHapyxeHH, HQ OTMEUEHa HHTeHCHBHAS | BX  aKTHBHOCTH
B:0U4re, pacnoJoXeHHOM Ha Pp; (pHc. 6.16 6).

Kak B NepBOM, TAaK H BO BTOPOM. cJiydae IO KypCy HOJETa feJeH-
roB He HabJaIOKAaNOCh, T. €, FPO30OBEHIE.OUATH OTCYTCTBOBAJH, YTC NOA-
TBEPAMAOCL B AalbHelleM JNARHHIMH BH3YAJNLHEX HadaiojeHHAMN. K

Ilpupesenntle - JaHHEe NMOATBEPHKAAIOT 1LEAeCOO6PA3HOCTE NpPHMe-
. HeHHsS TpO3ONeNieHTaToOpa Ha CcaMoJeTe JIHIIL B TeX CJAyuasx, Koria

'SKHIaX HMEeT CBefieHHd O NOJAOXKeHHH (POHTANLHOrO pa3fena BO3-
AYIIHHX Macc O OTHOWIEHHIO. K .MApIIpyTy noxera. B atux cayuasx

156






