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IIPENHCJ/IOBHE

Kuura mocBgumieHa HOBOMY OBICTPO Pa3BHBAIOMEMYCH HAyYHO-TEX-
HHYECKOMY HaIpaBJeHHIO — aKTHBHO-MACCHBHOR PajHONOKALUK FPO30-
BEIX M TPO300NACHHIX OYaroB B DAa3JHYHBEIX CTaAHAX HX PA3BUTHS: OT
IPEArpO30BOfl LO AHCCHIAIMH. '

Kak H3BeCTHO, rp03a — ONacHOe MEeTeOPOJIOTHYECKOe SBJEHHE, OHa
cnocofHa HAHOCHTHL yIep6 MHOTHM OTpPACJasM HapOJHOTO Xo3s#cTBAa.
I'po30BHIE TPOIECCH MOTYT SIBUTHCS IPHYHHOHR IOBPeXKIeHHS JHHHN
CBS3H ¥ BHICOKOBOJBTHBEIX JIMHHHA 3JeKTPoliepenaul, SHepreTHYecKoro
060pYZOBaHHsl, MOTYT BEI3BaTh JECHHE IOXKAapH, CAMOIPOH3BOJBHOE
cpabaThiBaHy¥e B3PHIBHEIX YCTPOHCTB B OTKPHITHIX TOPHBIX- paspabor-
kax. ['posa — onacHulfi IPOTHBHEK JeTaTelbHHX ammapaTos (JIA) u
KPYNHEIX HAa3eMHHIX NPOMBIIVIEHHBIX COOPYXKeHHMH. B cBsA3H c 3TUM
CBOEBpeMeHHOe OGHApyKeHHe IPO300NacHEX o0aacTell ITPOCTPAHCTBA,
ompe/ieJeHue MECTONOJNOXKEHHsl U TeHAEHIUH Das3sBUTHA IDO3OBHIX OYa-
rOB SIBJISIETCS] BEChMa aKTYaJbHBIM. A

PannonokaluoHHEE METOAB 30HAUPOBAHMSA OOJAUHOCTH, 3aPOAMB-
mgecst B 40—50-e Toabl, 1OKa3aJH BHCOKYIO 3 (eKTUBHOCTE B CHCTEME
METeOPOJOTHUeCKOTo IITOPMOONOBeenns. Pannosxo o6/1akoB B caH-
THUMETPOBOM JAMANAa30He AJHUH BOJH HNO3BOJSET AUCTAHLHUOHHO ONpefe-
JISITH OCHOBHBIE ApaMeTPH, XapaKTepH3yIollHe IJIOTHOCTh 00/MauHOCTH
U ee reoMerpuueckwe pasMephl. IIpuMeHeHHe KOrepPeHTHHIX H HeKOre-
PEHTHBIX DPaLHOJOKATOPOB CAHTHMETPOBOIO [JHANA30HA IIO3BOJSIET IIO-
Jy4YaTth CBeJleHHS O JUHAMNKEe BO3IYIIHBIX ABMKEHHH H O (Ha3oBOM co-
CTOSIHMH BOAH B o6sakax. OHaKo NpuMeHsSIeMBIMH cefiuac HaseMHBIMH
H CaMOJIeTHBIMH paAMOJOKALMOHHBIMH CpeACTBaMH I'DPO3a HaJAekKHO
HAEHTHGUIUPYETCS JULIb B cpefHeM s GOJBIIOrO KOJHYeCTBa CJy-
yaeB. OnepaTHBHO XKe [AJ5 KOHKPETHOH CUTYalUH 5TH CPeACTBa TOJLKO
C HEKOTOPOH BePOSITHOCTBIO BBIAEJSIOT TPO30ONACHEIE O6JacTH Hpo-
crpancrsa. HccinenoBaHusi NOCJAEIHUX JIeT NOKa3ajd OTCYTCTBHE Tec-
HOM CBfI3H OTPaXKAeMOCTH 4acTHl O0JAKOB M OCAJKOB B CAHTHMETDO-
BOM JHana3oHe PHAMOBOJH C HHTEHCUBHOCTHIO TDO3OBBEIX IIPOLECCOB
B obnakax. Kpome Toro, mpu HabuiofeHun 3a aTMOC(EDHBIMH SIBJe-
HUSIMH PaJHOJOKAIMOHHLHIMY CTAHIUSAMH CAHTHMETPOBOIO JHANAa30HA
(PJIC.y) OGamxkuue K PJICcn aTmochepHbe 00pa3soBaHHA (MOIIHELIE
o6GJsaka, JIUBHEBblE OCAJKH, TPaA), CYIIECTBEHHO PacceMBasi W IOIJIO-
1masi NPOXOJsAIIHe CKBO3b HHX 5JE€KTPOMATHHTHBIE BOJHEI, MOTYT CHILHO
' 5KPaHUPOBAThH JajbHHe 00JMayHble cucreMbl. O6HAPYXKEHO TaKXKe, UTO
30HH MaKCHMaJIbHOH OTPaXKaeMOCTH THAPOMETEOpOB B o6JaKax, KakK
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HPaBHJI0, PACXOJATCS C 30HAMH MAaKCHMAaJbHOH I'DO30BOH aKTHBHOCTH.
Bce ato jmenaeT caHTHMETPOBBIe BOJNHBH HE OYEHb HNPHTOAHBIME AJS
Ha6Ji0leHNsl 32 TPO30ONACHEIMY 30HAMH NMPH MeTe0ooGeceyeHn: aspo-
[OPTOB H JPYTHX KPYHHBIX OTBETCTBEHHEIX 0GHEKTOB.

Hab6monenuss 3a 06MayHOCTBIO CO CNYTHHKOB CPEACTBAMM IIACCHB-
HOH pajMOTENJIONOKAUMY JAIT JOCTATOYHO IIOJHOE IIpejCcTaBJjeHue
JHUIIb O IIOASAX TOPH3OHTAJIBHOH NPOTSIKEHHOCTH 06/1a4YHOCTH, HO He
IPO30BOH ee aKTHBHOCTH {ONACHOCTH).

"Ha6qioleHHst ¢ IOMOWIBIO METeOPOJOTHYECKHX PaJHOJO0KATOPOB
(MPJI) B coueTaHHH ¢ IPO3OIEJNEHIATOPAMH-JAAbHOMEPAMH NIOBLICHIH
HaJeXHOCTL IPO300OHAPYXKEHHS, HO HX BO3MOMKHOCTH OTpPaHHYEHHI.
OJHONYHKTHEIE T'PO3ONENEHTATOPLl ¢ BEICOKOH TOYHOCTBIO OIPENe/sIoT
JUIIbL YIJOBbie KOOPAMHATH TPO30BHIX 04aroB. MHOTONyHKTHEE IpO-
300eJeHraToOPH TPeOyIOT CO3LAHHS AOPOTOCTOSIIEH IMOMEX03alHINEeH-
HOH CHCTEMBl CHHXPOHH3aLHH, OOGbeIHHSIOUIEH OTHEe/NbHBIE MYHKTHI.
Y, nakomen, camoe raaBHoe —u MPJI, ¥ rposoneseHraTops Heuys-
CTBHUTEJBHE K IPeId- ¥ IOCJAErPO3OBBIM CTAJUAM PasBUTHA 00jau-
HOCTH, KOTJla MOJIHHEBHIX pa3psioB HET, HO HPOIECCH 3JEKTPH3ALUU
00/1a9HOH MacCHl BeCbMa HHTEHCHBHBI M BEICOKA ONACHOCTHL HCKYCCTBEH-
HOro WHHUIMMPOBAHHS (IPOBOKALHH) MOJHHEBOTO pas3psaja OKa3as-
WHMces HOOJMH30CTH JeTaTeJbHbIM alNapaToM 3a CYeT JIOKaJbHOTO YCH-
aenus noasg camuM JIA. C momompio MPJI u rposonesneHratopos 3a-
TPYLHHTEJBHO ONPENECANTh CTANHI0 PAa3BHTHS TIPO3OBOTO Ipolecca H
€ro TEHJIeHIHIO, HeBO3MOXKHO BLISIBUTH MOTEHIHAJBbHO ONACHBIE B 3JIEK-
TPHUECKOM OTHOLIEHUH O6JaKa.

Poct nHTeHCHBHOCTH BO3AYLIHOTO ABHKEHHS, CYILECTBEHHOE YBEJH-
YeHHe Pa3MepOB CaMOJIETOB H CKOPOCTEH II0JieTa COMPOBOKIAIOTCS
BO3pacTaHHEM KOJIMYeCTBa JIETHHIX HPOHUCIIECTBUH ¥ KaTacrpod, obyc-
JIOBJIEHHBIX HEOXKMIAHHLIMM /IS 9KHIIaxKa W Ha3eMHBIX cJayxG06. mopa-
JKEHHSIMH CaMOJeTOB MoJHHAMH [62, 63, 189, 195, 201]. Mssecruw
TaKxe aBadpPHH, NPOUCIIEJNIHE BO BPeMs 3aMyCKOB KOCMHYECKHX KO-
pabueit (cm., Hampumep, [187, 194, 203, 222]). ITono6HEle ciyyauw OT-
MeUaloTCsl TaKKe NPH MojJjere K 06JaKaM HErpo30BHIX (HOpPM, MpUUEM
Jlaxe B 3UMHee Bpems. Takue CHTyallHd BO3HHKAIOT B OCHOBHOM H3-3a
TOTO, UTO HOJYyYaeMOH TPaAHIHOHHBIMH CDPEICTBAME 30HIHUPOBAHUS
METEOpOJIOTHUECKOH HH(pOpPMaluHd HELOCTATOUHO NN OOBEKTHBHON
OLlEHKH CTelleHH TIPO300NMaCHOCTH OO0JauHOCTH. [is peileHus 3anad
YOpaBJeHHs BO3IYLIHBIM J[BHKEHHEeM HeoOX0AMMO paclojararh He
TOJBKO AaHHBIMH O KOODJHHATAX TPO3OBHIX. 06JaKOB, HO U HH(pOpMA-
uuell 0 NOTeHIHAJBHO IPO300NACHHEIX 00saKax, B KOTOPHX MOJHHEBHIE
paspaabl He HaOJIONAIOTCSH, OJHAKO BO3MOXKHO HHHIIMHPOBaHUe (IPOBO-
Kanusl) MOJIHMH TpuOJmxammuMcs camojeToM. Kpowme Ttoro, Tpely-
ercs MOpOrHos TpaHchopMaluu TPO30BOTO mpellecca. B Hacrosmiee
BpeMsl He CYIIECTBYET JOCTATOYHO IOJHOA KOJWYECTBEHHOH TEOpHHU
IPOBOKALMK MOJHHI B IPO300NIACHOH 00/1a4HOCTH. B co3jaHuu Tako#
TEOPHHU JOJKHBI IOMOYb ONHITH C YOPaBAseMBIMH Mojensmu JIA, 3a-
IIycKaeMBIMH B 06Jiako, JuOO ToJeTH B 06/aKaxX Ha caMoJgerax-iabo-
PaTOPHSAX TPH OJHOBPEMEHHOM KOHTPOJIE 3JEKTPHYECKOH aKTHBHOCTH
METO/laMH AKTHBHO-IIACCHBHOH DajHONOKALHH C 3emun u ¢ JIA.
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B mambosblieli cTeNeHd COBPeMeHHEIM TpeGoBaHHAM K TPO300IO-
BellleHHI0 VAOBIETROPSIOT AaHHBIE, NOJydyaeMble METOAaMH AKTHBHOM
U TIACCHBHOM pafuMoJOKal KK rpo3oBHX ouaroB B CB- u YKB-auanaso-
Hax PajHOBOJH B COYETAHHH C OOLIYHBIMH PajHMOJIOKAUNOHHBIMH Ha-
6nonennaMu 3a obsakamy ¢ momoinsio PJIC:.. llpumopurer B paspa-
Botke atux Mmeromop mpuHamaexur CCCP. PamuonokamuoHHBIE CHI®
HaJbl, OTPajKeHHble OT KAHAJIOB MOJHHH, OBIM oGHapyxeHH B 50-¢
roael [23, 24, 229, 236], ogHaKO cHcTeMaTHuecKde, o6sajgamoliye Jo-
CTATOYHOHR HHOOPMATHBHOCTHIO HAGMIOLEHHS 32 I'DO30BHIMH Pa3psalaME
¢ momompio PJIC merposoro u menumerposoro (PJICy, PJICyy) nua-

Na30HOB HAuaJuCh JUWb B KoHue 60-x romos i[39, 48, 94, 166]. He-
CKOJIBKO paHbllle GHIIM BuepBble HayaThl CHCTEMATHYeCKHe IeseHa-
TpaBJieHHBle HaOJNIOfEeHUS 3a IPO3aMH METOJOM [AaCCHBHOH HeTerJio-
BOH pafMOJIOKAUHHA HA PasHBIX CTaAHAX Pa3BUTHS I'DO3H (BKjaouas H
IPeArpo3oByi0) B IIHPOKOM JAHAana3oHe JJauH BoaH [74, 91, 92], mo
‘pes3yabTaTaM KOTOPOH CTaza BO3MOXKHA MHIMKALNA BCEX 9IEKTPHUECKH
AKTHBHBEIX ofJjacTe#l TPOCTPAHCTBA, B TOM UHCJAE HE MPOABJSIOUIHX
cebsi MONHHEBHMH paspsfamu. Ilo3gHee Gblia CHHTE3HPOBAHA €AHHASN
. ¢ucTeMa HaOMIONEHHH, MNOJyYHBINAs Ha3BaHHe aKTHBHO-NMACCHBHOH
PaJMOJOKALUK TPO30BHIX ¥ rpo3oomnacHex ouaros [10, 83, 127].B stolt
006JTaCTH HAKOINJEH GOJMbIIOA 06beM 3KCIepUMEHTAJNbHBIX U TEOpeTHYe-
CKUX Pe3yJbTaToB. B Hacrosmiee BpeMs Haszpesa HeOOXOIHMOCTDH B 06-
obmaromneii pafore, B KOTOPOH ¢ eAHHBIX NO3UIUH 06CYyKIanduch OB
KaK METOIHYECKHEe BOHPOCH NpoBedeHuss HabmaioneHu#t, o6paboTku n
aHaJK3a Pe3yJbTATOB, TAK W NPHKJALHBIE BONPOCH IPHMEHEHUs HOBOH
<¢u3nueckoit nHGOpPMAINH, cTaBUIel IOCTYNHOH 6Jaromapsl MCIOJb30-
BAHHIO aKTHBHO-IIACCHBHOH paJHOJOKAIHH.

B u3BecTHO# CrelmeHH BOCIOJHHTH 3TOT NpPOGEJ NPU3BAHA HACTOS-
masi MoHorpacbus, B OCHOBY KOTOpPOIl JIerJH Pe3yNbTaTh MHOTOJETHHX
HCCNEeNOBAHUN aBTODPOB, BHINOJHEHHBIX B OCHOBHOM Ha [YHHKAJbHOM
SKCIEPHMEHTAJbHOM IOJHIOHe B pafioHe BEICOKOH TI'DO30BOfl aKTHB-
HOCTH. B KHHI'e [OKa3aHO, 4TO COUYETaHHe TPaAUNMOHHON aKTHBHOM
painoioKanHu 06JIaKOB B CAHTHMETPOBOM AMATNA30He JJIHH BOJIH C HO-
BBIMM METOJAaMH AKTHBHOH PaZHOJOKALHHK TPO30BHX PaspsjioB B MeT-
POBOM (JeIMMeTPOBOM) AMATNA30HE M TpPUBJAEUEHHe AaHHHX 0 cobCT-
BEHHOM HETENJIOBOM DPAJHOM3JYy4eHHH (IacCHBHAS paAHONOKALHA)
KOHBEKTHBHEIX 06J1aK0B, pa3psanos moanud B CB- u YKB-aunanasonax
Jaer KauyeCTBEHHO HOBYIO MH(MOPMANHIO 00 3JEKTPHUECKOM COCTOSHHH
MOHIHBIX KOHBEKTHBHEIX 00JIaKOB, M0O3BOJISIET CYAHTh O MPOCTPAHCTBEH-
HOH OPHEHTAlMH IPO30OBLIX OUArOB, CTEIEHH HX 3JEKTPHUECKOH aKTHB-
HOCTH, O CTaAHMU Pa3BUTHs FPO30BOTO NPOIecca C BHIIEJEHHEM ero Ha-
YaJIbHOH (a3bl (IpenlIecTBYIONIEH OSBJACHHIO MOJHHEBHIX Pa3psiiaoB),
CTAZUH 3PeNOCTH W (ashl pacnaza CPO30BLIX GUATOB.

Hccnenosanus Bemuch PoccHECKHM rOCYZapCTBEHHBIM THAPOMETEO-
pOJIOrYeckKHM HHCTHTYTOM (hajee IO TEKCTYy COXPaHseTcsl crapas
a66pesnarypa— JITMH) B TecHOM KoHTakte ¢ HucTuryTom reodu-
sukn AH T'pysun, BricOKOropHEIM reodHsMueckuM HHCTHTYTOM, Boe-
HU3UPOBAHHOH CJy:XKO0H aKTHBHOrO BO3LEHCTBUS HAa. THADOMETEO-.
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posioruyeckne mpouecchl, -I'1aBHOA reodusuueckoi obcepBaTopuelr
uM. A. M. BoefikoBa. B paGore mpunumas yyactue GOJbIIOH KOJJIEK-
THB Ipenojasaresel, HAyYHHIX COTPYIHHKOB, HHKEHEPHO-TEXHHUECKUX.
paGOTHHUKOB, CTyNeHTOB, acnupanToB U craxepos JITMH. B Anasan--
cko#t nonuHe (Bocrounas I'pysuss) u B Tlpusanbpycke Ha yuebHO--
HaydHHIX METEeOPOJIOTHUECKHX TOJHIOHAX BEHIIOJIHEH IUHPOKHH KOM--
IJEeKC paanoGH3NYECKHX HCCASAOBAHMH BHEIHeHR cpelbl. ITO HO3BO-
JUJIO CO34aTh METOJ, aKTHBHO-NACCHBHOM pPALMONOKAUMH NPUPOAHBIX
06BEKTOB — I'PO3OBEIX U 'PO300NACHHEIX 06JIAKOB, aTMOC(epHBIX BHX-
pefl, n1aBHH ¥ JelHHKOB. MccieroBaHHe I'DO3OBBIX IIPOLECCOB C BHICO--
KOH HHTEHCHBHOCTDLIO, IPOMCXOASAIHUX B BocTounol I'pysuu, no3BosmiIo-
BCKPHITh TaKHe OCOGEHHOCTH CTPYKTYPH FPO30BHIX OUATOB M ee JHHA--
MUKH, KOTOpble II0J4ac TPYAHO BEISIBHTH B I'Po3ax caaGoH HHTEHCHB--
HOCTH, UAYIINX B YCJIOBHSX PABHHHHOA MECTHOCTH.

Kuura cocrour u3 gecsitu raas. B meppofl riiaBe maercs KpaTKHE:
0630p pagMOTEXHUYECKUX METONOB HalJI0ieHHus 3a rposamu. B mociue--
JAVIOIIMX TpPex IJIaBax PacCMATPUBAIOTCS METOLBl aKTHBHOM (TJ. 2),.
naccuBHO# (rsi. 3) ¥ AKTHBHO-NACCUBHON (rJ. 4) pajnO/OKALUU IPO--
30BHIX OuaroB. IIpuBojmuTCA onHcaHue anmapaTypsl B METOAUKH CO--
oTBeTcTBYlOINX Habmolenui. OTMeuaeTcs, UTO aKTHBHAs PaAKOJOKA--
Uusl B METPOBOM (JEIUMETPOBOM) [HANA30HE JAAeT HANLEKHYI HHDOP--
Manui O KOOPAHHATAX IPO3OBBIX PaspsioB, UTO INIO3BOJSIET NPSIMBIM:
C1rocoGoM ONpeAensiTh TPO300HACHOCTh 00JIaKOB, CYAHTb 00 MHTEHCHB---
HOCTH I'PO30BOHl JNedATeJbHOCTH, AETaNbHO HCCJAEAOBATH CTPYKTYPY M-
3BOJIONUI0 TPO30BHIX 0uaroB. llpumeM coOCTBEHHOro HETENJOBOrO pa--
JHOH3JyUeHHsI KOHBeKTHBHHX o0O0sakoB B CB- um YKB-gmanazomax
JUIMH BOJIH II03BOJIGeT 3aJ0Jr0 [0 IOSBJEHHS TPO3OBHIX pPa3psioB
OpefynpexaaTh O NPUONUKEHHU TPO3H, ONpelesiTh NOTEHIUAIbHYIO-
I'p0O300NAacHOCTh OOJAaYHOCTH, 4 BO BpPeMs pAas3BHBILErOCS I'PO30OBOrO-
npollecca ONPeleNsTh CTelleHb M TeHAEHIHI0 Pa3BUTHS Tpo3bl. [Toka--
33aHO, 4TO COYETAHHE ITHX [BYX JOIOJHSIOMHX IPYyr APyra METOJIOB-
C TpaJMIMOHHBIMH HaOJIOAEHUSIMH 32 OOJAYHOCTBIO C IOMOIIBI0 Me-
TEOpOJIOTHYECKIX PaJHOJOKATOPOB CAHTHMETPOBOrO AHANA30HA CyIIie--
CTBEHHO paclliupseT BO3MOXKHOCTH ANCTaHIHOHHOTO 30HJHPOBAHUS [PO--
30BHIX ¥ I'PO300NACHEIX 0UaroB.

B nAroft uw miectoit raaBax M3/araloTcs HOBBIE METOABI M IIPHBO--

. JATCA Pe3yJbTaThl aBTOMATHUECKOH 0OpalOTKH W aHa/iu3a aKTHBHO-:
[ACCHBHBIX PaJHOJOKALHOHHLIX H3MEPEHHH C LEJbI0 OLUEHKH CTENeHH
I'PO300NMaCHOCTH 0003PEeBAEMOr0 IPOCTPAHCTBA (B CMBICJE ONACHOCTH
Becrpeur JIA ¢ MOJHHEBHIM Pas3psiioM, Korla B AaHHOH 006JacTH mpo--
CTPaHCTBA TNPOHUCXOLAT PaspsAbl MOJHHH, H ONACHOCTH NPOBOKALUH
MOJIHHEBOT'O pa3psija JeTaTeJbHBIM almapaToM B 06Jake, B KOTOPOM
paspsael MoJHHH He HabmwoparoTtcs). Ilpepsararorcad onruMaJsbHBIE:
METO/Ibl IPOTHO3a CTENeHH IPO300IacHOCTH U BhI6Opa HauMeHee omac--
HOM TPAGKTOPHM TNOJEeTa B [YCJOBHAX IOBHIUEGHHOH TI'PO30BOM aKTHB-
goctu. IIpuMeHeHHe METOJHKH NPOTHO3WPOBAHHS C HCIOJb3OBAHHEM:
aJaNTHBHBEIX H CTOXAaCTHUECKHX MOJeJiell COBpeMeHHO, M MBl HAIJIW
HYKHBIM IOMECTHTh B KHHIY ee MareMaTHuecKoe 06OCHOBAHME H KpaT-
KHe TOSICHEHHSI.
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CefbMas TiiaBa CONEPKHUT PEKOMEHIAIMH [0 COBEPIIEHCTBOBAHHIO
Alnnapatypbl aKTHBHO-IACCHBHOM PafHMOJIOKAIHH IPO3OBEIX OYaroB IpH-
MEHHATENbHO K CHCTEMaM YIPABJEHHS BO3AYIIHHBIM ABIMXKeHHEM B paf-
‘OHE KPYIMHEIX aspomoproB. IIpHBOAATCS OCHOBHEE TeXHHYeCKHe Ilapa-
MeTpHl paspaboransoro B JITMU panunosokanionHoro KoMisekea Ipo-
.3000HAPYKEHHUS. ,
BocbMas riiaBa IOCBSINAETCS BOIPOCAM ONPEAEIIEHHS C MOMOIIBIO
‘GOpTOBOfi ammapaTypsl ONACHOCTH MOpaxkeHus Mmonuusmu JIA. Ilpen-
Jlaraercs HauboJdiee HepCHeKTHBHbeI, 110 MHEHHIO aBTOPOB, METOJM OIpe-
JleJIeHHsT TPO30BOH ONACHOCTH IO Tpacce IIOJeTa, OCHOBAHHEIY HA IpH-
.eMe coBCTBEHHOTO panwousayueHus JIA mpu nojiere B MOIIHBIX 00Ja-
KaX H OCaJKax.
B neBsATOl TIJaBe IPUBOJAATCA pe3yJbTaTH HUCCAefOBaHUll ¢usuue-
«CKOH MPHPOJIB HETEIJIOBOrO . PAJHOU3IYUIeHHS] KOHBEKTHUBHEIX 00JIaKOB
{ucnonp3yeMoro B. NACCHBHOH pAaAMOJOKALUH TPO30BHX OUYAros),
.2 TakXe XPYTuX NPHPOJHEIX 0GHEKTOB.
Hecsitasi raBa TMOCBAIEHA YHCAEHHOMY MOJENHPOBAHHUID (H3HYe-
CKHX TpPOILECCOB, NMPOTEKAWIINX B HccaefyeMbx obiakax. Mcmosaway-
ercs yHcAeHHad MOAedb KOHBEKTHBHOTO o6naka, cosgannas B JII'MU.
TlpupossTcs pe3yabTATH UHCIEHHOTO MOIENHPOBAHUS IapaMeTpoB 06-
_JIaKa, XapaKTePHCTURH TyPOVICHTHOCTH B HEM. ‘
© B saguiioueHnu H3JaraloTcsi OCHOBHBIE pe3yJIbTATHl BHINOJHEHHBIX
HKCIEPHMEHTOB, (QOPMYJIHPYIOTCA 3aJaui AafdbHeHIIHX HCCaeL0BAHUE,
HanpaB/JeHHBIX Ha LOBHIIEHHe O0e30MacHOCTH IOJETOB B IIPOLEecce
YIPaBJCHUA BO3JMYIUHBIM ABHXKEHUEM.



T'JIABA T

KPATKH¥ OB30P

COBPEMEHHBIX PATHOTEXHHYECKHX METOZIOB
' HABJIOOEHHY 34 TPO3AMH
H PAITHOHU3JIYYEHHEM OBJIAKOB

Pajunorexnnyeckne MeTolbl 00HADYKEHHUA IPO30BHIX 00MaKOB CTall
HIIPOKO NPHUMEHATLCS JIMIIb B MOCJAEBOEHHOE BpeMs. B ocHoBHOM 3TO-
meJleTallHOMHBIE METOALI, OCHOBaHHBIE HA MNpHUeMe PpaiHOH3JYUEHWUS,.
BBI3BAHHOIO MOJIHHEBLIMH pa3psifamMu (DacCHBHAS PaHOJIOKAIHSA),.
a TakXe MeTOJbl AKTHBHOH pajiHO/OKAIlUM, OCHOBAHHBIE HA INIPHEME.
CHI'HAJOB, OTPAXKEHHEIX OT THAPOMETEOPOB. DTHM BONPOCAM IOCBS-
LleHO [0BOJBHO MHOrO paboT, CpPeiM KOTOPEIX eCcTh pAA 0000IIaio-
KX, HO MBI HX PacCMOTPHM HECKOJBKO TMo3Ke. BHauame octanoBuMcA
Ha HCCJeNOBaHUAX panuousiyueHus obmaaxkos B YKB-jnuanasone:
PafHOBOJH, IOCKOJbKY 3Ta TeMa, KaK HaM TpeACTaBjsgercs, Heuo-
CTaTO4YHO OCBellleHa, a MHTepeC K HeH, ocOGeHHO B IOCJeJHee BpeMsl,,
3HAUHUTEJNBHO BO3POC.

Opnolt u3 nepBHX IyGJHKAIMH, NOCBAIEHHBIX HCCAEJOBAHUIM pa-
IuousJyueHust obsnakoB B YKB-nunanasone, siasiercst padora dx. I'no-
coga [202], B KOTOpOH mNpUBeieHH PE3YAbTATH MCCACHAOBAHMH CHI-
HaJIOB, M3JyuaeMEIX KOHBEKTHBHBIMH 00JaKaMH B MHJJIHMETPOBOM
Iuanas3oHe DajHoOBOJH. ABTOp, HO-BHIAUMOMY, NMEPBBI OTMETHJ, UTO-
HabaojaeMoe H3JIyUYeHHe HMEET HHTEHCHBHOCTbL CJHIIKOM BHICOKYIO:
B 3TOM [AMAaNa30He MJA TEIJIOBOTO HajaydeHds obnaka. Ilo pacuery
TeMneparypa o0meKra po/xkHAa OHTH npumepno Ha 150 K Gosabme
peanbHOH, 1A TOro 4ToOBl TENJOBOE H3JyueHHe obJaka HMEJO PEru-
cTpUpyeMylo uaTeHCHBHOCTh. 1. I'mbcon He BrIcKazana cBoux coobpa-
XKeHu#i o mpupole HabmiomaeMmelx pacxoxzenui. JI. Xorr u P. Cem-
mnak [207] o6GHapyxuam, UYTO 3a HETEIVIOBOE = DPajHOU3JIydyeHHe
(HTPH) oTBerCTBEHHBI HE TOJIBKO CHJILHOTOUHHE aTMOChHepHBIE pas-
psansl. Hapsany ¢ HTPH monuufi nabaionaercss Takxke BOSHUKHOBEHUE:
W3JIy4YeHUsA B CAHTUMETPOBOM AWMaNa30HE PaAMOBOJH U IIPH OTCYTCTBHM
MOJIHHEBBIX pas3psinoB. Atopsl [207] 06BSCHHAM 3TO H3JyUeHHE IIe-
pepacmpeneseHHeM 3apsioB Ha JOXKIEBHIX H BOJASHBIX BHYTPHOO/JIAU-
HBIX Kamiasx. V3amepeHus npoBojamauch B jauanasosne 4—6 I'Tu (5—
7,5 cm). ' .

. Caprop [245] monwitascsi o6bsicuuts npupory HTPU obaakos:
B YKB-nuanasoHe CTOJKHOBEHHEeM 3apsiKeHHBIX Kamlenb. [logTBepxae-
HHeM NPaBUJILHOCTH HPEANOJOXKeHHs 0 TakoM Mexanusme HTPU cay-
JKaT JKCIePUMEHTAJBHBlE HccleldoBanus, nposelleadnle @. Jlukeem
[198]. B pesyabrate atux paGor [198, 245] ycraHoB/IeHO, UTC MaKCH-
MaJbHAs SHEPrusl H3JyYeHHS DPUXOAWTCS AJs 3aDsXKeHHHX Kalelb
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‘Ha JJUHY BOJHH A, CBSI3AHHYIO ¢ AHAMETPOM 3MIHUPHYIECKHM COOTHO-
auenueM A &= 7D. D1o 0ODBSACHEHO HAJHUHEM pe30HAHCa Ha IOBEPXHO-
CTHBIX BOJIHAX, TIPH KOTOPHIX Ha TOJIOBHHE AJHHBI OOJBIIOrO Kpyra —
chepuuecKoil Kaniu — ymemaercs /4 AauHb BOJHB KoseOaHnil.

B naabpefimmem ®. Xopuep u I1. Bpennu [208], 4. Caprop [246],
A. Kumnapa [217] mokasaju, 4TO CTOJKHOBEHMEM 3aPsiKeHHBIX Ka-
1eJIb HeJb3s1 O6BACHUTL BCEX SIBJEHMH, CBI3AHHBIX C H3JyUYeHHEM KOH-
BeKTHBHHX 006/idkoB. Ecau pomycruts, uro npuunnoit HTPU obaakos
ABJAETCS TOJBKO COYAAPEHHE MM pasfier 3apsiKEHHHIX Kalejb, TO
«coraaco [198], MakCUMyM CIeKTpPasibHON IJIOTHOCTH H3JYYEHHOTO
CUTHAJIA JOJXKeH HallIoAaThCsA Ha JUIMHE BOJHEL, COM3MEPHMOH C pas-
MepaMmHu Kameib., B AefCTBHTEJIbHOCTH CHEeKTPaJbHas INJIOTHOCTb H3-
JIyYeHHOro CHIHasJa MOHOTOHHO HAapacTaeT ¢ yObIBAHHEM 4YacTOTHI.

K. 3onre u B. DBanc [260] uamepsiiu pajuOLIyMOBOE H3JIyUeHHE
TPO30BHIX OOJakoB Ha uacrorax 12, 100 xI'm; 2,5, 10 » 110 MIm.
TlpueM curHa/IOB MPOHM3BOAMJICS HA HeHaIpaBJeHHBle aHTeHHB. OJHO-
BPEMEHHO OCYHIECTBJAJACH 3aNHCh HANPSAXKEHHOCTH 3/1€KTpOCTaTHUe-
CKOro TOJisl, Beauch pajapHele HabJaiofeHust 3a O6GJAUHOCTBIO U BH-
.3yajibHble HaOJMIOJEeHHs 32 TPO3OBBIMM pazpsgaMu. lIpu mpoBenenun
HOJIEBBIX 3KCIepuMeHTOB B Apusone aBropam [260] ypanoch TpUXAH
YETKO CBfA3aTh NOBHIIEHHE HHTEHCHBHOCTH DajMOLIyMa C Pa3BHTHEM
TPO30BOTO 0O6JaKa, KOrAa. B OKDPECTHOCTAX CTaHUUM HAOJI0AaNach
“TOJIBKO OJlHA T'po30Bas siuefika. Peayibrarhl uX HaOa0/eHH# TOATBep-
Juaa daxt Bo3uukuosenuss HTPU rposoBoro o6siaka H0 MOSIBJIEHHS
TepBOi MOJHHM. BpeMsi MeXAy HAayajoM NOBBHILIEHHS HHTEHCHBHOCTH
PpaguomymMa u nepBofl mMonHuell cocraBisier 10—15 mun. Ilo mueHuro
ABTODPOB, U3MepeHHs Haunbosee ynoOHO NPOU3BOJUTL B AHANA30HE OT
enquaun o 100 MI'nm. Huxakux npeanosoxeHHH O NPHUYMHAX, BHI3H-
BaOUIUX NOBHINEHYE HHTEHCUBHOCTH PaJHOLIyMa, BHICKA3aHO He OBLIO.
. B nocaenyromue rogbl BHIEASIOTCS TP HANPABAEHHS HCCIAEI0BA-
wnli HTPU obnaxos B YKB-1uanasoHe. S

IlepBoe HanpaBieHHe CBA3aHO ¢ HCCHENOBAHHMEM PajHONIyMOBOTO
‘M3JIyUYeHHs] KOHBEKTHUBHHIX 06akoB B ¥ KB-nuanmasoue. 31ech ciaenyer
orMmetuth padotwl II. Capropa [246], a rakxe P. Xapeu u WM. Jlbioca
[204}. ‘

Bropoe nHanpaBaeHHe cBf3aHo ¢ uccaegoBaHuem YKB-usayuenns
MOJHHEBBLIX Pa3pAfoB. B XpOHOJOrHYeCKOM INOPSIAKE B UUCIE IEPBHIX
M3BECTHHIX HaM NyOJHKalu# B 3TOH 00JaCTH cJelyeT OTMETHTb pa-
6ory ®. Xopuepa u II. Bpemsin [208], B xoTOpoil mpHBeneHH CIEK-
"TPaJIbHBle XaPAKTEPHCTUKN H3JIYUeHHs] OJH3KMX MOJHHE N0 YacTOTH
450 MI'u. A. Kumnapa B pabore [217] 06061uua u3BecTHbIE CBEACHHS
U npuBed AauHbie 06 M3nyuenun xo yacrorel 500 MI'm. MHoro BHuMa-
HHS OH YAeJNWJ CHeKTPaNbHBIM XapaKTePHCTHKAM H3JIYUeHHsST MOJHUH.
A. KuMnapa ykasan Ha pasanude MeTOLHK 00paborku uH(OpMALMH
U TONYYeHHs [AHHBIX Pa3HBIMH HCCJIELOBATENAMH, YTO B KOHEUHOM
HTOTe NOPOXKJaeT pasjHuhe YUCJAOBLIX 3HAYEHHH NOJydyaeMBIX BeJH-
UHH, XaPaKTePHU3YIOIHX CHEKTPAJIbHYI0 MHTEHCHMBHOCTb H3JyUYEHHS.

. B 1967 r. Hucruryrom ¢usugeckux npobaem AH CCCP 6wuna
©OPTraHu30BaHa 3KCHEIHIHUsS 0 HCCAEJOBAaHHUIO CHTHAJNOB PajHOH3/Iyye-
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H¥st MOJNHUE B JEIMMeTPOBOM auanasoHe njuH Boau [150]. Ona Gbua
OCHalleHa KOMIIJIEKTOM IPHUEMHHMKOB H CHEeKTPOAaHAJIH3ATOPOB, epeKpbi-
Baromux auanason 400—4 000 MI'n. IlpuemMHuKH MMeNH YYBCTBHTEIb-
pocte 101! BT 1pH COOTHOIIEHHM CHUTHAJ/IIYM, GJH3KOM K €IHHHILE.
CrerrpoaHaAH3aTOPH IPH TOM Ke COOTHOLIEHHW CHTHAJ/IIYM HMEJIH -
uyBCTBHTENbHOCT 10-10—10-° BT u o6ecmeunBanu 0630p cHekTpa
B amanasoHe 550—3 000 MI'm nmpm paspewatomeit cnocobuocty 20—
50 MTI'u. Curnai, u3JayueHHBIH MOJHHEH, MPUHHMAJCS OOGBIUHO C pac-
CTOSIHMSI B HECKOJIBKO KHJIOMETPOB, KOTOPOE ONPENENsIoch N0 3amas-
JBIBAHAIO 3BYKOBOTO CHT'Haja OTHOCHTEJBHO MOMEHTa paspsaa. Be-
XOJIHble HANPSIKEHHUS [IPHEMHHKOB OZABAaJHCh HA MSITHIYUEBOH OCHUJI-
aorpad ¥ ¢ororpadupoBanuck. DTH HCCAELOBAHUS OKA3aJH, UTO:
JUIMTEJIBHOCTh H3JyueHust Ha uwacrorax 100 m 400 MI'w cocrasisia
0,5—5 Mc, mpu 3TOM HMIYJbC COCTOAJ M3 HeNPePHBHOH moc/enoBa-
TeJXbHOCTH 6oJiee KOPOTKHX HMIYJALCOB IAUTeNbHOCTHI0O 50—100 MKc.
Ha uacrotax 800—1300 MI'y mauTesbHOCTL M3dyueHusi Owbiia H0——
100 mxc. MomHBOCTs CHTHAJIOB, NPUHUMAaBIIHXCsE Ha yacrore 100 M@k,
o6uiugo paBHsacs 10-11—10-1° Br B mosoce uwacror 100 x[u, a na
gacrorax 400—1300 MI'w ona cocrasasiia (1—5)-10-1° Br B moaoce
yacror 1 MI'L. '

B mocsenymomine T'OAH B 3KCIEPUMEHTAX HCHOJb30BANUCH NIpHEM-
HHKHM, HacTpoeHHBle Ha wactoTsl 100, 400, 700, 900 u 1300 MIu.
Curnas, wu3ayueHHHl JuHefiHOM MOJHHMEH, NPUHHUMAJCH DPaMOYHOME
aHTEHHOH, YCHJMBAJCs H 3alyckajJ NATHAY4eBOH ocuuanorpad.
IIpousBoannoce ¢otorpaduposanre sKpaHa ocumiiorpada B Tede-

‘Hue npuMepHo 100 Mc ¢ MomeHTa 3amycka pas3BepTKH, HOCJAe OKOHYa-

HHSI KOTOPOH OCYIIecTBJsNAach cCMeHa kanpa B dortokamepe. Takum
ob6pasomM Obuio nosyueHo oxkojo 200 ocnuanorpaMM ¢ CHrHaJaMH Ha
gacrorax 100, 400, 700 » 900 MI'm. Ha 20 ocmumsorpamMmax ecThb
Takke curHajgbn Ha yacrorTe 1300 MI'n. Cammii mpomonxuTenbHBR
Haburofasmniics curaan — 10 mc wa gactore 700 MI'n, B pesyasrate
3Tux HccaefoBanuil [104] yrouHena chnexrpaspHas IJIOTHOCTL HA Ya-
crorax 400, 700 u 900 MI'1. B »to#i paGore BHCKa3BBAKOTCH HPeANO-
JIOXKEHUS O MEXaHH3Me H3jyueHus MonaHud B YKB-gmanasone, oTiunu-
HOM OT JAHIOJBHOrO (IPHUBOASAINEro B o6aactu Gosee HHU3KHX YACTOT
K WyMoBOMY crekrpy tuna 1/f2), m o tom, uro YKB-reHepauus mo-
Ker OBITh 0OYCJOBJNE€HA MAaTHHTO-TOPMO3HBIM H3/1y4eHHEM 3JEeKTPOHOB
B MaTHATHOM IIOJle, CO3[JaBAEMOM TOKOM MOJHHH. ‘

Crnenyomas pabora [105] mocBsimeHa HCCIeJOBaHHIO Y3KONOJOC-
HOTrO PAJHOH3NYYEHHs MOJIHHH B JeUNMeTPOBOM jHamnaszoHe. B teue-
Hue ce3oHa Habumionenuit apropu [105] ormeruan 39 cayuaer y3komno-
JIOCHOTO H3JIyYeHHsT MOJHUH. MaKCHMYM H3JVUeHHs OTMeyaercs B aua-
nazone 120—160 MI'u. OpunouHble aKTH H3JyueHHs HAGMI01alUCh Ha
wacrorax fo 600 MI'u. Cpelnsis AMHTENbHOCTh H3JYUYEHHS Y3KOIOJOC-
HOTrQ cHTCHasa oueHuBaercs B 50 mc. K coxanenmio, CHHYCOMAAIbHBIE
XapaxTep HCIOJb3yeMOH B HHIWKATODe pa3BepTKH H, KaK CJEJCTBHE,
HEPABHOMEPHAS CKOPOCTH IIepeMeleHHs Jyda 10 3KPaHy 3JeKTPOHHO-
JydeBofl TPyOKU (ayY GHICTPO NPOXOLMI Yepe3 LEHTPAJBHYI0 YacTh
9KpaHa H JOJr0 HaXOJAM/cCA B HepHU(epHHHBLIX YACTAX Pa3BepPTKH) MO-
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TYT NPUBOAMUTE K HeXeNaTeJbHBIM OCOOGEHHOCTAM 3aPErHCTPHPOBAH-
HBIX U306paxeHHH cHIHaA0B. JleHCTBHTENbHO, B MOMEHT MOSIBJIEHUS
AIIHPOKOTIONIOCHOI0 H3JyueHHs, u3obpaxkenue Oyler NPOXOAUTb uepes
IPUEMHBIA TPAKT ¥ NPOSBJSATLCS B BHAE KPATKOBPEMEHHOTO HMIIYJbCA
Ha BHXOJe NpueMHOro wycrpoiicrBa. IIpu sToM Haubosee 4acro HUM-
myabc Gyaer NPHBOAUTbL K HOSIBJEHHIO CBeTsAlleHcss TOUKH Ha Kpalo
JIHHMH pas3BepTKH. HamoxkeHue Taxux CBeTAILIHXCS TOYEK APYT HA
JApyra MOMKET NPHBECTH K NMOSBJICHHIO 3HAYHTENbHBEIX 3aCBETOK Y KPaes
Pa3BepTKH M CO3[4aTh BIevyaTJeHHe AJUTENbHOTO Y3KONOJOCHOT'O CHI-
Hana.

C 1967 r. moayunso pa3BUTHe TpPeThbe HalpaBJeHHe B HccleloBa-
'HHSIX DPaJMOU3JNyYeHHS IPO30BHIX 006/aKOB. BrepBhie, B OTJIHUHE OT
TIPeABAYIINX, STH HCCJACAOBAHHA OblIM HANpaBJeHH -Ha KOMILIEKCHOE
H3yUYEHHEe CUIHAJOB, W3JYYEHHHIX H MOJHHAMH, ¥ 06JaKaMH B IIHPO-
KOM AHana3oHe PAJHOBOJIH Ha. PA3HHEIX CTAAMAX Da3BUTHSA T'PO3OBOH
JesrenbHOCTH. JI1s1 MPOBEJEHUS SKCIEPUMEHTOB OB CO3JaH CHEIH-
‘aNBHBIA KOMIJIEKC BHICOKOUYBCTBHTEABHOH annapaTypsl, BEJIOYalOUH
nrecTh pagHOTNpPUEMHBIX KaHAJIOB, HACTPOEHHBIX Ha yacrtoThl 0,11; 0,5;
3; 30; 101 u 300 MI'u [77]. llnpuna moJiochl MPONYyCKAHKS HNPHEMHBIX
YCTPORCTB B 3aBUCHMOCTH OT YaCTOTH HACTPOHKH HAXOAMJIACh B HHTEP-
Bage 20—120 x['u, wyBcTBUTENBHOCTH cOCcTaBisia 4—6 MxB. B ka-
YyecTBe aHTEHH [MJd NPHEMHHUKOB AJNHHHBIX M cpennux Boau (0,11—
3 MI'n) ucnojib3oBajdnCch HeHamparJjeHHBe Bubparopu Iepua. Ilpu-
€MHHK, HacTpoeHHbIl Ha yactory 30 MI'n, mMesn aHTeHHY THIA BOJ-
HOBOH KaHaJI ¢ IIHPHHOK AHArpaMMbl HAIIPpABJEHHOCTH B FOPHU3OHTAJb-
HOH W BepTHUKaJbHON IJockocTsix oxoso 80°. s npueMHHKOB, Ha-
cTpoeHHBXx Ha yactorwt 101 ¥ 300 MIm, ncmosbsoBajduch aHTEHHEBI
THIA BOJHOBOH KaHaJ ¢ oTpasxkaresneM B BHAe 1apaboJudecKoro M-
Junapa. Hluprna nuarpaMMbl HanpaBieHHOCTH JAJS 5THX AHTEHH paB-
"sgach coorBercteenno 30 u 12°. [Tpuusithie cUTHAJB PErHCTPUPOBA-
JIHCb Ha MHOrOKaHaJbHOM MarHuTo(OHe C IOJIOCOH 3aNmHCHIBAEMBIX
gacrot 11 xl'n, a Takxe dororpadupoBaduch ¢ 3Kpada ocuuaaorpada.
Jansa Habaonedns 3a 06JAaYHOCTBIO ¥ KOPPEKIHH MOJIOKEHUs B IpO-
CTPAHCTBE MAKCHMYMOB JAMArpaMM HAaNpPaBJEHHOCTH AaHTEHHHX CH-
CTeM [pUMeHsAJach pajnojoKauvonHas cranuus (PJIC) Tpexcanru-
METPOBOrO AHanascoHa. [lepBhie pe3yJbTaThl HCCIEROBaHHMH, NPOBELEH-
HEX B 1969 r. [74, 91, 114], noxasaau, uro HTPU KoHBeKTHBHHIX
obnaxos B guanasore 0,11—300 MI'n umeer HecranuoHapHHA Xapax-
Tep M NPOSIBJISIETCS B BHAE COBOKYIIHOCTH HMIYJBCOB, 00beAVHEHHBIX
B oThefbHble «makeTe». OCHOBHOe BHHMAaHHe OBLIO YJAeJNeHO BpeMeH-
HBHIM W 3HEPI'eTHUECKHM XapaKTePHCTHKAM NAKeTa HMMYJbCOB H3JY-
YEHHSI. :

Janepuelilmne uccienoBaHUS HaTPAKEHHOCTH 3J€KTPOMACHHTHOTO
11017 W3JYYEHHBIX CHTHAJOB Ha pAa3HHX CTaJAUSX DAa3BHTHS KOHBEK-
THBHHIX 067akoB nokKasam [92], uYro BO BceM AMamasOoHe YacTOT
0,11—300 MI'y no Mepe npubnmxenns objiaka K Ipo30BOH (ase pas-
BUTHS HANPAXEHHOCTh YyBeJIMUHBAeTCH, NPEArPO30BOe H3JyueHHe 00-
JIaKOB HMME€eT YPOBEeHb Ha OJMH-JBa INOPSAKA BHIIIE YDOBHS Hempe-
puBHoro mymosoro HTPHW u ma gBa-TpM mopsijika HHXKe YPOBHS
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HTPH, BosHHKaIOIIEro B TPO30BOM obaake OT CHIIHOTOUHBIX aTMO-
c(epHBIX pas3psioB.
C 1973 r. AOIOJHHTENbLHO HCCIEA0BaJNOCH HTPI/I MOJIHHH B JHa-

“masone 830 MI'u [94]. Hast 3T0ro HCHOAL3OBAJUCH AHTEHHAST CUCTEMA

u npueMHBE Tpakr PJIC pemmmerpoBoro pmanasouna (PJICg,), pa6o-
Talollell B TaCCHBHOM peKHMe (C OTKJIIOYEHHBIM NepemaTudkoMm). Ira

. cTaHuudg HCIOJB30BAJIACH TAKXKe B AKTUBHOM pexuMme Jisd A3yUEHHST

CHTHAJIOB, OTPAXKEHHBIX OT KAaHAJ0B MOJHHH.

P. Xapeu u E: JIptonc [204] ans wsydenus usnayueHus o6/1akOB
B nuanaszoHax 250 u 925 MIm ucnosib3oBajiy NPHEMHBIE YCTPOHCTBA
¢ mupuHO# mojgock nponyckanus 4 MI'm (B pmanasone 925 MIn) u
0,5 MI'm (B pmmanmasorHe 250 MI'm) m ocTponamnpaB/ieHHble aHTeHHbIE
CHCTEMBI . C. IIHPUHON -yraa JauarpaMMbl HampaBaeHHocTd 4° (aas
925 MI'm) u 15° (mas 250 MI'n). Tlpu cKaHMPOBaHMH NPOCTPAHCTBA,
TIPOH3BOAMMOM B mpegnenax cekropa 90°X20° (asumyranbupit yroa X
X yros Mecra) mas auanasona 925 MTu u 360° X 42° nns nmamasoHa
250 MI'n, o6HapyXUBAJNOCH pacupelereHde HMCTOUHHKOB pagfomyMa
B npoctpaHcree. Briio Buiasaeno HTPH o6irakos, xopoio cosnamaio-
IIiee IO CBOMM YIVIOBEIM KOODAHHATAM C 06/1aCThI0 HAHGOJABINEH OTpa-
xkaeMocTd 006aakKoB. OTMeueHO VBeJIMUYeHHEe YDPOBHS PajuOUIYMOBOTO
u3nydeHus: obnaka Io Mepe NIPHONMKEHUS ero x rposoBof (asze pas-
BuTHdA. Jlanible HaGMQACHUH TOATBEPINIIH, UTO YPOBEHD COOCTBEHHOIO
WIYMOBOTO U3Jy4YeHUsI OONAKOB CYLMIECTBEHHO HUXKE YPOBHSA H3JIYYeHUs,
BO3HHKAIONIETO IPH IOSBJIEHHH B NPOCTPAHCTBE CHUIHAJOB MOJHHH.
KonpnuecTBeHHEIE ONLEHKH HDHHUMaeMoro uaayueHuss B [204] He npu-
BOJIHJTHCK!

B pa6ore [72] chesaHa momBITKA 0GBACHHTL IPHPOAY HelpepLBHO-
IIyMOBOTO pajnou3sydedus obsnakoB. [lo MHeHmio asTopoB [72],
KOaryJasilids MEJKHX YacTHI ¢ Hajampmed KpynHo# Kamjell conpoBo-
XKaaercss BO3OyXKJeHHEM IIOBEPXHOCTHHEIX KojeGauui Kanau. [Tockoabky
Kamis 3apsikeHa, KoJMeOaHHS ee (GOPMEI BHISBIBAIOT TeHEPAIHUIO 3JIEK-
TPOMArHUTHOIO H3/1yiueHHs. PaccuuTanHEE MOIIHOCTH pajauOlIyMOBOTG
H3JIydeHHs] KOHBEKTHBHOTO 06JiaKa JHMaMeTpoM b KM, Ha Hall B3IVISI,
CAXIIKOM 3aBHIUeHH. 1lo naHHHIM aBTOpOB [72], Takoe 006aako 06-
MajaeT MOUIHOCTRIO H3aydenns: mopsinka 3-102 Bt (pacueTsl mposo-
AUauCch Ha uacroTe okoso 120 kI . oxkomo 4 MI'm, B SaBHCHMOCTH
OT PasMepoB CTAJIKHBAIOIIHXCS KANENh). -

BEricokasi TOYHOCTE ONpeNeNeHHst MECTONOJOXKEHHUS HCTOUYHUKOB M3~
ayuerns pocruruyra JI. ITpokropom [240]. Om Hcmosib30Bag METOL
runep6OoNIHuUecKOl NeJeHralud CHTHAJIOB, NPHHHMAEMbLIX IIThI0 MYHK-
TAMH ¢ IPHeMHUKaMH, HacTPOeHHBIMH Ha uyacrory 250 MI'u. ITyHKTH
pacmojiarajJuch B TOYKAX MECTHOCTH, PACCTOSHUS MEXIY KOTOPLIMH U
yTJIOBble KOOPAWHATHL HM3MEPANUCh C BBICOKOH CTENEHBIO TOYHOCTH.
Pa3HocTh MOMEHTOB NpPUXOZA CHIHAJOB Ha Da3Hbie IIYHKTH IpUEMa
H3MepsIach ¢ TOYHOCTH JO HAHOCEKYHA. DTO IIO3BOJIHJIO PACCYHTATH.
MEeCTONIONOKEHHE HCTOUHHKOB B npOCTpaHCTBe C TOYHOCTBIO 110 +225m
IO KOOPAHHATAM X, Y H 2. ‘

K coxanenyio, faHHBIE OTHOCATCA TOJBKO K I/IS.leTleHI/IIO KaHaJoB
MOJIHHH. C momowsio storo merona JI. ITpokTop H3MEpHaI CKOPOCTB

12



pacnpocrpaHeHust I/IOHI/ISI/IPOBaHHOI‘O KaHasa Moanmm [241]; xoTopas
okasanach ~ 100 xm/c.

B pa6ore [249] Takxe OIlpeJleJIﬂ.HPICb HUCTOUHHKH H3JyUEeHHA TPO-
B0BBIX Pa3PsNOB. JIlas atoro H3MEPSHCh OTHOUIEHMS HANPsKEHHOCTH
rOPH3OHTAJbHON ¥ BEPTUKAJIbHOHA COCTABJAIONUX 2JEKTPUYECKOTO MO
paspsnos MosjHu# Ha wacrorax 30, 88 w 200 MI'n. CoBMmecTHHH aHAa-
JIW3 BKCIEPUMEHTANBbHBX U TEOPETHYECKHX Pe3yJNbTaTOB IPUBEN K BHI-
BOJY, YTO OCHOBHBIMH HCTQUHMKAMH TeHepalMH DaJHOM3JYUeHHS fB-
JIAIOTCS TPYIIBL MENKHUX CaydaliHo OpHeHTHPOBaHHbIX paspsinoB B 06-
JaKax.

Urax, B namem 0030pe MBI HOLOUIIH K MeTOILaM onpenenermﬂ KO-
OpAMHAT MOJIHHEBHIX paspsafoB. Kak yyxke rosopunoch, Ha 3Ty TeMy
B pa3HOe BpeMs ONyOJUKOBaHO HECKONbKO 06o6mamniux pador, B KO-
TOPBIX PaCcCMaTPHBAJNHCL OCOGEHHOCTH METONOB M YCTPOHCTB MeJeH-
ranuu rpo3 (cum., Hampumep, [26, 100]). HemaBHo BEIIIA MOHOIpA- .
¢dus [102], moapo6HO OCBemIAXOINasi COBPEMEHHBI# YpPOBEHBb, MOCTHI-
HYTHH B 06JaCTH DAJLHOMETPHUH W TPO3CIEJeHraluy, B Hel OTMeueHb
JIOCTOHMHCTBA M HEJAOCTATKH CYLIECTBYIOMIMX [ACCHBHHX PajiHOTEXHH-
YeCKHX CHCTEM I'PO300GHADYKEHUs, NPUMEHAEMEIX A Da3JIHYHBIX Ie-
Jgeli, yKasaHel HauGoJsee, MO MHEHHIO aBTOPOB, NEepPCHEKTHBHLIE CH-
creMmbl. [loaTomMy MBI He 6ymeMm 37ech OCTaHABAMBATbCH Ha MeETOZAX
rpo30NeNeHrallid, B KOTODHIX HCHOJb3YEeTCS B OCHOBHOM JHAaNas’oH
CBEPXIAUHHBIX BOJH. OTMETHM TOJHKO, UTO, HECMOTDS Ha IIHPOKOE
pacmpocrpaHerne H 06oJblioe pasHoobpasne TI'PO3ONENEHTaTOPOB H
MabHOMEPOB, OTHOCHTENbHYI0 HPOCTOTY H3rOTOBJEHHMS M 3KCIayaTa-
IHH MHOTHX OJHOUYHKTHEIX CHCTEM, OHHN HE YAOBJETBODAIOT MHOI'HX
norpeburener. IlpuunHa 3TOro — HEBHICOKAA TOUHOCTL ONpPeleNeHUs
paccTosAHUs A0 MOJHHEBOTO paspsia. JocTaTouHyl TOYHOCTH ofecle-
YHBAIOT MHOTONYHKTHEE CHCTEMB! I'DO3OTEJEHTallid, HO OHHM TPebyIoT
CYLIeCTBEHHOTO 'WCJIOXKHEHWs annapatypel, B IIepBYI0 oOuepelb — Ka- '
HaJIOB CBSI3H M CHCTeM JKeCTKOH cHHXpoHm3anum pabots. Ho naxe
IpH 3TOM OHH, KaK NOKa3al{ CPaBHUTENbHEIE HaOJMIOfeHNs, BHIIOIHEH-
Hue B nociefnde roasl (o ueM OyjaerT CKasaHO HHUXKE), IO3BOJNHIOT
o0HapYyK¥UBATh JHILIb YaCTh BO3HHKAIOMHUX B oOjsarkax monuu#. Ilo-
BUJIHMOMY, 3TO CBSI3aHO C Te€M, YTO IPO30OINEJEHTATOPH UYBCTBUTEIbHB
B OCHOBHOM K PaJZMOH3JYUEHHIO OT BEpPTHKAJbHBIX KAHAJNOB MOJHUH,
T. €. OT MOJHHAH THma 06J3aK0 — 3eMJisi, 2 3HAUHTENbHAS JACTh pasps:
710B BO BPEMSI I'PO3BI NPelCTaBaAsieT co6ofi MPeHMyYIeCTBEHHO rOPH3OH-
TaJbHBIE MOJIHHH THIA 06JIaK0——06JIaKO WA BHyTpHOO/AaYHBIE pas:
PALHL

B mocneBoeHHBle rofbl GHICTPO pPa3BHBAETCS METEOPOJOTHYECKas
panyuosnoralusi 06JaKOB H CBSI3aHHBIX C HUMHE sSBJeHuH [19, 27, 34, 37, 44,
136, 155, 165, 173]. IlosBmaoch MHOrO paGoOT, MOCBSIIEHHBIX STHM
HCCJIe[OBAHUSAM B MUJJIHMETPOBOM — AEUHMETDOBOM [IHANA30HAX AJHH
BOJIH, ‘B KOTOPHIX CPaBHUBAIOTCS PANHONOKALHOHHBIE XapAKTEPUCTHKH
JIUBHEBHIX U T'PO3OBHIX 00sakoB (cM., Hanpumep, [40, 68, 124, 154]).
Ha ocHoBanuu cratrctuueckof o6paGoTKH GOJMBUIOTO YHCIA LAHHBEIX
Oblin paspaboTansl PafuoJIOKAIMOHHEE KPHTEPUH rposoonacHocTH [68,
124; 152, 156], mosBogsioIiyue ¢ TOH UAH HHOH BEPOSTHOCTBIO pAacCIoO-
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SEaBaThH Ipo3oBHe 06jaKa. 1o Mepe BaRONJNEHHA Pe3yALTATOB HecJae-
JAOBAHEM BHACHANOCH, UTO 3TH KPHTEDHH He Bcerxa ceGA onpabmsl-
salor. OcobeHHo YeTKO 9TO OPOSBANOCH B Mpolecce YOPapACHUS BO3-
AYIHHNM ABHXCHHEM B PAfOHAX aspPOMOPTOB,. 4 TaKikKe .IPH onepa-

THBHOZ pafoTe MO HpeACTBpatienvio rpagofmrafi. MuorouHcJAeHHHE

YTOUHEHHS TAKHX KOCBEHHHX KpHTEpHEB MAJ0 4TO LAAH AAT OHeHRKHK
HCTHHHOH rposoonacHocTH ofaaynoctd. ITosToMy AAA NMOBHIIEHAS Ha-
AEeXKHOCTH IITOPMOONOBEINeHNs CTAAR NPUBAEKaTh B JOHOJAHEHHE K WH-
¢$opManuy MeTeOPONOTHUECKHX PAXHOAOKATOPOR AAHHMHE PAsAMUHHX

© rposoOme/eHraTopoB-gansHoMepoB (cM., mampumep, {103]). Omuako u

5TH MeTOAHR B NCOCAENHEe BpeMsd NEpecTadH yAOBAETBOPATb MHOTHX

nurpeﬁmeneﬁ TaAK KaK HAAEXKHOCTE HMX OKasajach Heé COBCeM BHCO- -

Kol Passatne aBmanum, yBeJHueHHe DASMEPOB CAMOJETOB H TEHIeH-
IHS K BCEeNOTOJHHM HONETAM NPHBEJNH K POCTY KOJHYECTBA JSTHHX
OpodciecTBHEE, CBASAHEHX ¢ rPOSOBEIMH ABJCHHAMH., Bce game na-
6nofaoTcd CAyYad ROpPAMEHHS CAMOJIETOB MOJHAAME B o6gakax He-
rposopux hopm. Ha 1 Beecotosro#t HayuHo-TexHHIecKo# KondepeHIRA
«besondacHocTs NOJIRTA B YCNOBHSX ONACHHX BHEIMHHX BO3AcHCTBHEA»
(Kues, 1981 r.) B psame AOKNaAO0B TOBOPHACCH O HENOCTATOUHOM. Me-
Te000eCNeUeHHN MONETOB, B NepPBYI> OYepeib COBPEMEHHHIMH OIlepa-
THBHHIME K HafleXHHMH CpeAcTBaMH rpo300NoBelleHAS (CM., HapuMep,
{36, 170, 171}).

PassuTHEe METEOPOJIOTHYECKOH pPAAMONOKAUMH HPHBEAO K NOSB/e-
HAK KOMIUIEKCHHIX METOLOB HCCASIOBAHHA TPO3OBHX OOGJAKOB ¢ MO~
MOILbIO PASNAYHHX Pajuo/OKAUNHOHHHX cpeicTB. Iipm stoM ofngso
pemiajics MIHPOKHH KPYr BONPOCOB, BKAIOYAMAX B cebs Kak HaGao-
JERHA 3a PaAMOH3JNYdYeHAEeM MOJHHE K MOMIHHX KOHBEKTHBHHX 006-
JMlakoB (MaccHBHAS DPAaZHONOKAaNHA), Tak W HAGMONeHAS 33 ofjaxamu
¢ NOMOWIBI0 PANHOMOKANHORHHX CTAHNMA (AKTHBHAS paXHOJORALHA)
B PasHuX AManasoEaxX AAME Boie. [IpuMmepom Takux HcchenoBaHuit
MOTYT CAYXHTb YIOMAHYTHE BHIIe paboTH [78, 91, 92].

- AKTHBHO-NACCHBHAA PAaAHONOKALHSA CTANA HPHMEHATHCH A oOHA-
pPyXeHHJ MEAKOKaneJbHOR o6AavyHOCTH, ONMpefesieHAs WHTCHCHABHOCTH

HKAJAKHEX OCatKOB, BOIHOCTH OﬁJ'l'aKO_B, 2 TaKXEe A4 HEAHKALHH rpajga. .

Jdas 9708 meiu paspaGoTaEH KOMIVICKCHHE METOXH Habaoxenmui,
OCHOBAHHBE Ha OAHOBPEMEHHOM HSMEPEHHH HHTEHCHBHOCTH cOOCTBEH-
HOTO TEIJIOBOTO PafHOH3AYUYEeHHA OGJAKOB ¢ MOMOIIBIO PajHOMETPOB

(B amanasomax 0,8; 1,35; 1,6; 3,2; 8,6 @ 10 cM, B 3aBHCHUMOCTH OT HeJK

HecreloBaHHS BHOEpAaeTCH TOT WAW KEOH AMANasOH) W PaZHOJOKA+
nyoHHOfl orpaxaeMoctd ofaaxos ¢ nmomompw PJIC canrtaMerposoro
Auanazona (3,2 mam 10 cM) (cm., Hanpumep, [1, 8, 79, 160])..

B 50-x rojax nosBHJHECH cOOOCINEHHA O H&ﬁ.ﬂm}l&ﬂﬂﬂx Ha 3KpaHax
PAAHONIOKATOPOB CHTHAJIOB, OTPaKeHHAWX OT MOAHWEBHX PaspsafoB.
B. Meficon [120] orMedaer psin pa6or, HOCBANIEHBHX TOMY BONPOCY
*[205 206, 209, 229, 236]. Bnepsme 'QoTorpaduio pazHoaOKa-
BHOHHOTO OTPaskeHHs OT MOAHAK moayuna M. Jlarna [229]. B-Coser-
ckom Coiose mepsHe ONHTH M0 OCHAPYXXEEHI0O MOXHHA ¢ NOMOIILIO
THITOBOX pajHONOKAIIHOHHOA anmapaTypH, paboTaoHmied H#a Boaue
150 cm, Grum mocrapieHs B MHCTATYTE 3eMHOrO MarieTHsMa ® pac-
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npocrpanenus pazuosoin AH CCCP [23, 24]. OTu onmHTH IOKas3aiu
BO3MOXKHOCTb PANHOJOKAIUKM MOJHHME Ha paccrognmn 100—150 xm.
BnepBhie cHcTeMaTHYeCKHe IieJeHalpaBJeHHbe HaOJ0feH s 32 TPO30-
BOH 06/1a4HOCTBLIO C IIOMOLIBIO PaJHOJOKALHOHHBIX CTAHIMH, CIOCOOHBIX
IPHHAMATb CHTHAJB, OTPA*KEHHBIC OT KaHAJOB MOJIHUEBHIX Daspsi/oB,
nauaauch B CCCP B komie 60-x — Hagane 70-x romoe. B paborax
[39, 47, 48, 165, 166] paccmarpuBarTca KaHaJH MOJHMH KaK pa-
JMOJIOKAIHOHHAS 1leJib U AHAJU3UPYIOTCS YCAOBHSA, HPH KOTOPHIX CH-
THaJ,. OTPAXKEHHBIH OT MOJHHY, MOXeT OBITb HaAeXKHO BHIJACJEH. U3
o6Iero pajaHOMOKALHOHHOrO CHTHAJAAa, BKJOYAOILero B cebs Takxke
OTpaxeHHs OT 4acTHL 06JakKoB ¥ ocaixoB. IlokasaHo, 4TO MeTPOBBIH
U AMHHHOBOJHOBAS YacTh AEeLHMETPOBOro AHANa3oHa ABJAIOTCS ONTH-
MaJIbHEIMH JJIsi OOHAPYXEHHs] MOJHHH B IPO30BHX o6Gaakax. Dddex-
TuBHAas maomans paccesnus (DIIP) gananos monsui no gaHubiM {39,
46, 83, 141, 165, 193, 197] usMeHsieTca B OOJBIUMX Mpelenax #
CHJIBHO 3aBHCHT OT AJIMHBL BOJHBL B [47—49, 199] yrounena rteope-
THUECKasi MOJeJb paspsia MOJHHM KaK OTpaiKaTess, YCTAHOBJeEHO,
uro DIIP B MerpoBoM nuana3zoHe PafMOBOJH MOXKET [LOCTHIATh . He-
CKOJIbKUX COT KBaJpaTHHX METpPOB. .

B paGorax [144, 145] nokasaHO, YTO MaKCHMaJbHAaA OTpaxae-
MOCTb TPO30BHIX O0JaKOB B CAHTHUMETPOBOM JAHANAa30He DaJHOBOJH
H3MeHsieTcss B WHpokux npepenax (10—8—10—* cv—!), x ToMy ke 06-
J1acTh MaKCHMaJbHOi Tpo30BOfi AKTHBHOCTH, ONpejefeHHAs- ¢ IO-
momblo PJIC,, uacto He coBmajaeT ¢ MeCTONOJOMXKEHHEM 30HE MAaKCH-
MaJIbHOM OTPaxKaeMOCTH OT THAPOMETEOPOB B CAHTHMETPOBOM JAMala-
30He. 'po3oBasi aKTHBHOCTb IIPOSIBJASIETCS B OCHOBHOM Ha mepudepun
obmaka. M3 atoro caemyer BEBOA, UTO OHpeleleHHE KOOpAUHAT IPO-
30BHIX OYaroB [0 OTPaxkaeMoCTH 06JaKOB M OCaJKOB B CAHTHMETPO-
BOM JHaNa3oHe HeJ0CTATOYHO HaAeXHO. B paGorax ormeueHo, 4yTo pa-
JIHOJIOKALHOHHEIE HAGJIONEHHS BIePBHE NPAMEIM IIyTeM MOATBEPAHIIH
MOJlesib .rpO30BOTO o06saKa KaK CYNepPHO3HIHI0 TPO3OBHIX 0YaroB
(A4eex) pasyHYHBIX pa3MepoB, GAYKTYUDYIOIIMX BO BpeMeHM (IO HH-
TEHCHBHOCTH) ¥ B IpPOCTpaHCcTBe [64].

B paGore [167] Taxike ykaswBaercss Ha HeLOCTATOUHYIO HAAEXK-
HOCTb NOJYYeHHHX DaHee pajHOJOKAMOHHLIX KPUTEPHER paclo3Ha-
BaHus JMWBHeH M Ipo3 no HAGJIOAEHUSM B CAHTHMETPOBOM [HAla30HE
JJHMH BOJH. DTH KDUTEPHH DPa3JeJsIOT I'DO3bl H JIMBHH IO KOCBEHHBIM
npu3HakKaM (1O OTPaxKaeMOCTH U MEOMETDHUECKHM pasMmepam), K TOMY
Xe IPH HX paspaboTKe JaHHHE PajMOJOKAIHOHHBIX HAGJIOZEHHH CO-
HOCTABJSAINCE C BH3YaNbHBIMH HAOMIONEHHSIMH 3a TPO3AMH Ha METEOo-
ceTH. 3hech BO3MOXHE OMIHOKH H3-332 TPYAHOCTH UETKOH CHHXPOHH3a-
ugH Habmiogenu#. OmubOKHM Takxke MOTryT OBITH HPH HAXOXKICHHH
B palioHe MeTeOCTAHLHH HECKOJbKHX KYyUeBO-AOXKIEBHX 0GJAKOB,
OIlHH M3 KOTOPHIX I'DPO30BHIE, Apyrie — HeT. Elle ofHa OPHHIHUIRAJL-
Hasi omuOKa MeTOJa — CYIIeCTBEHHOe ocjabjieHHe PajHOBOJH B CaH-
THMETPOBOM [Halnas’oHe B MOLIHBIX KOHBEKTHBHHIX O6JaKaX W HHTEH-
CHBHHIX ocCajKax. BeaencrBue 3TOro, Ipu HaxOXIEHHM B ONHOM a3u-
MyTe JABYX 00JIaKOB Ha PasHBIX PACCTOSIHHSX, GoJsiee HajibHee MONKET
6nith BOOOHIe He OOHApYXKeHO, MHGO €ro pajoJOKAalHOHHEE mapa-
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MeTpbl 6yayT cunpHO 3aHm:keHb. CrenmanbHO OPTaHHM30BAHHBIE Ha-
-Omopenus ¢ -nomonisio PJIC tuma I1-12, I1-35, TIPB-10 zaau Bo3MOX-
HOCTh TIOJIyYUTh OoJjiee HAJEXKHBIE XaPAaKTEPHCTUKM OTPAXKAEMOCTH H
reoMeTPHYECKHX Pa3MepoB JHBHed W I'Po3 IO CPaBHEHHUIO C TeMH Xe
XapaKTepHUCTHKAMH B paHHHX paborax.

B mnpomecce coOBepLIEHCTBOBAHHS CHCTEMATHYECKHX KOMIIEKCHBIX
HCCAEOBAHAA DANHOM3NYUEHHsST MOJHHH M KOHBEKTHBHEIX 06JIAKOB
BIIEPBHIC CTAN NPUMEHATLCA Pa/ONOKATOp AENMMETPOBOrO JHaNa3oHa
A5 obHapyxKeHHs KOODAMHAT MOJHHH M IpueMa curHajnos HTPH
[94]. B passutue Gosce paHHHX paGoTr B [133] mpemyomxeHo HCHIOJIb-
30BaTh PAJHOHUZNYYEHHE KYTIEBO-I0KAEBHX 00JaKOB KaK cuocol oieH-
K rposoonacHocTd. MoOMeHT HacTymJeHHs IPO30BOH CTAAHH Olpefe- -
asncsi ¢ nomompio PJIC;.. Kpome Toro, B Kommsiexkr anmaparypsl
BXOLWJIH (JIIOKCMETD U TPO30PETHCTPATOPH C paiuycoM aedicTBast 15
p 100 kM. DTo MO3BONKIO C GOJBIIOH HALENKHOCTHIO ONPEEASITh MO-
MEHTH! IIOfBJIE€HHS MOJHHEBHIX PaspsaloB B o0JaKe ¥ HX KOODILHHATHL.
PJICyy Hcmosb3oBajachk MW AJAS9 DACCHBHOH pamuosoKalHu 00/aKOB.
HaGumonenus nokasanu, 4ro IPEArpo30BOe H3JNyUeHHE B 3TOM jaHalna-
30He o6GHapyxKuBaercs: 3a 5—15 MHH L0 NOSBJIEHHS MOJHHEBBIX pas-
panoB. Ilo mHenuio aBTopoB [[133], rposoBrie paspsabl BO3HHKAIOT
JUIL TOTZA, KOTAA BEPXHSAs TpaHUNa pajnnosxa obaaga [AOCTHTaeT
ypoBHs — 20 °C, npy 3TOM MakKCUMAaJbHAS OTPAXKaeMOCThb (10 HAHHBIM
MPJ1) nomxua OwiTh He MeHee 10—% cm~'. MakcuMaJjpHass d4acrora
MOJIHHEBBIX pa3pslioB B TI'PO30BOM IIpollecce, KaK NPaBHIO, HABJIO-
JaeTcs B MOMeHT HauOoJblleH CKOPOCTH pOCTa MAaKCHUMAaJbHOH pa-
JHOJIOKALUUOHHOA OTPaXkaeMoCTH, B. HEKOTOpHX CJAyYasix MaKCHMyM
rpo3bl IPHUXOAHTCH HAa TO BpeMs, KOTJA BepXHsS IpAHHIA PagHo3Xa
obnaka HayHHAeT ONyCKAaThbCHA. DBIIM NIPOBEJEHBEl IBE CEPHH . OIBITOB
C LeJNbI0 OIIEHKH U3MEHEHHS CTEIIeHH I'DO300NACHOCTH IPU BO3AEHCTBUR
Ha KOHBEeKTHBHHE 00JaKa KpUCTAJAAH3YIOIUMH peareHTaMu. [lepBas
cepusl OUNLITOB NPOBOJAMJACH HAa MOIMHHX TpajoBHX o6iakax. Bo Bcex
cayuasix O6HAPYXKHBAJOCh 3aMETHOe YBeJHYeHHe HHTEHCHBHOCTH pa-
JAMOH3/yYeHHS (9acTOTH HOSIBJEHHS CHI'HAJIA), HO He H3MEHSJIach HH-
TEHCHBHOCTb MOJIHHEBHIX DPa3psiioB.- MakCHMyM dYacTOTEI CJeLOBAHUS
HaXeTOB MMIY/IbCOB HPHGJIH3UTENHLHO COBIAJA C MOMEHTOM BHIIAJIEHHSA
rpajia. Bropag cepusa onuiTOB NpoBoAMaach ¢ Gosee caabuMu obJa-
KaMH, B KOTOPBEIX He OblJIO HM IPO3BI, HM COOCTBEHHOTO PalHOH3JIyde-
HHAA, HpH BHECEHHH OIPENEJIeHHOr0 KOJMYECTBA peareHTa B TaKHe
obJsaka o0Hapy:KHBaJOCh cjaboe pagioUsayUeHHUe.

B pa6ore [157] mpennpHHsTa NOMBITKA CBSI3aTh MaKCI/IMa.HbHYIO
YACTOTY Pa3psioB ¢ MaKCHMaJbHOH PaAMOJOKAIMOHHON OTpaxaeMo-
CTBIO Ha YPOBHe HYJIEBOH H30TepMEl, a Tak:ke Ha 2 u 4 KM BBl Hee.

Ilpn sToM Tak:ke 3aMeyeHO, UTO 30HA MAKCHMAaJbHOH OTPaXKaeMOCTH

He coBIajaeT B HpOCTpaHCTBe C 30HOH MAaKCHMaJbHOTO uHCIa pas-
psAmOB.

Pa3BuTHe KOMIJIEKCHBIX HCCJAEAOBAHHH - I‘pO3OBbIX OoyaroB ¢ IHO-
MOWbIO pasaHyHBIX paguorexumyeckux cpeactBs (PTC) morpebopano
pa3palboTKu CIElHANbHBIX METOJAMK Hucnoab3oBanus Takux PTC. B pa-

Gore [122] mpensnaraercd oQHA W3 TAKHX METOAHK [Jist H3YUEHHS mapa-
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MeTpoB pafuosxa armocdepubix paspsagos (AP) u ux snexkTpomarHur-
HOTO W3JIyYeHHs IIpd Oojiee LOCTOBEPHOM ONpejesdeHHH yrajeHus AP
0T NyHKTa HAOMIONeHHH, YeM 3TO MOLYT CIeJaTh Ha MeTeOCTaHHHAX.
B xommnekr annaparypsl Bxoauau PJICcy tuna I1-35 nas ob6uapyxe-
nusi o6aakos, PJIC, rtuna II-12, ompepensBmias KOOpAWHATHEl aTMO-
chepHHIX paspsloB U MeCTOIONOXKeHHe ux B o6makax. IIpousBoaunace
TaKKe PErucTPallisi aTMOC(HEPHKOB B HENPEPLIBHOM AHAaNla30HEe YacToT
0,3—60 xI'n, a Takxe cCOGCTBEHHOTO H3JyYeHHS aTMOCGhEDHHIX paspd-
OB ITHCKPETHO Ha yactorax or 150 mo 600 xI'u. Husa sToro ucnosb-
30BaJjics perucrpatop dopmel umnysascoB (POHM), a Takxke tpu-ue-
THIpe IpHEeMHHUKA C NOJOCOH Hponyckanus okojo 1 kl'u. s npuBsAsky
CHTHAJIOB PaIHOH3NYUeHHs K COOTBETCTBYIOIIEMY UM aTMoc(hepHOMY
paspsaLy NPUMEHANOCh CTPOOHMPOBAHHE NO JaJbHOCTH BHAEGOCHTHAJIOB
AP na Bmxoge aerekropa PJIC I1-12. Ecau nosBnenue pannosxa AP
B crpobe COBIAMAaN0 C 3aIKCHLID. €T0 JEKTPOMACHUTHOI'O H3JIyYEHHS
(3MH), cuuranock, yro faHHoe DMH npHHATO ¢ paccTosHHsA, Ha KO-
TOPOM HAXOZHUTCA CTPOGUpyomHE uMIyabc. C MOMOINBIO CO3XAHHOTO
romisekca PTC Or10 onpeneniedo, yTo BpeMs CYLIeCTBOBAHMS PaJHO-
sxa AP Ha Brixoge PJIC MerpoBoro amanasosa B cpeiseM B 1,5 pasa
GOJbINEe BpeMeHH CYIIeCTBOBAHHS paspsjia, YCTAHOBJEHHOTO paHee
OITHICCKUMH cpencTBamyu Habmonenus. [IpoMexyToK BpeMeHH MEXKILY
Q«COCGILHI/IMI/I BO3BPATHBIMH yaapaMu B omgHO# MosHuu B 80 % cayuaes
'\\ oKasaJcsi Metee 100 mc. D10 coBnajaer ¢ paHee NOJIYUEHHHIMH 3Haye-
\ mugamu B pabore [188]. Muorouucaennsle HabmioneHns 3a AP ¢ mno-
W MOIbIO aKTHBHBIX M naccuBHeix PTC, Kak yTBepxknarT aBTopel [122],
~ {IO3BOJIWJIM YCTAHOBHUTH, YTo paaunosxo PJIC, Bo BpeMeHH Bcerza co-
Bnazfaer ¢ DMM armocdepHBIX pa3psioB, IPUHEMAaeMbBIM Ha YaCTOTAX
200—600 xI'm mpu YyBCTBHTEJNBHOCTH [IPHEMHHKOB (C IIOJNIOCOH IIpo-
nyckauuss 1 k['1) mopsaka HECKOJBKHX MHKPOBOJBT H B CaAydasx,
M'GCJIH rpO3Bl yAaJeHbl OT NYHKTa HaOM0ZeHUl HA paccTOsHLE MeHee
200 kM. VIMeHHO 3TO AaeT OCHOBAHHME CUMTATh, ITO 3XOCHTHAJBI I'PO-
30BHIX pa3psamoB, obHapyxusaemble PJICy, Bcerna o6ycaoBiaHBAIOTCH
BJEKTPUYECKHMHU IIpolleccaMu B obJiaKax.

JautenpHocTs udnyueHus AP B MeTpOBOM AHanasoHe PaaHOBOJH
paccmartpuBaerca B pabore [137]. HccaenoBanne takoro uanyueHwus,
10 MHeHHIO aBTOpoB [137], mpencraBiasier HHTEpeC AN OUEHKH 3J€K-
TPHYECKOT'O COCTOSHHS I'PO3OBHIX OBGJAKOB € HCIONb30OBAHHEM TOJIBLKO
naccuBHbix PTC. Ilpu uccsenoBanun npeiarpo3oBoro H3JIy4eHHs C TO-
mouteio takux PTC curmansl paZnoH3JYUYCHHS PaspsioB MOJHHE II0-
3BOJIAT OTAENHTh OPEATPO30BYIO CTALHIO OT CTAJHHM AKTHBHOH TPO3EL
JAs HCKAueHHs HpHeMa Hawn6oJsiee MHTEHCHUBHEIX CHI'HAJOB, TNPHHH-
MaeMblx OOKOBBLIMH JleleCTKaMH aHTEHHEI, 006paGaThBAJICh TOJBKO
UMUOYJLCH, COBNaJalollHe BO BPEMEHH C 3XOCHTHAJAMH aTMOC(hEepHBIX
paspsaznos. B pabore ykazaHo, 4TO MJIHTEJNBHOCTb COGCTBEHHOTO H2JIY-
yeHns AP B MeTpoBoM AuanasoHe kose6jercsa ot 100 mMc 10 HecKoJb-
KAX CEeKYHI H 3aBHCHT OT YHCJa BO3BPATHBEIX yZAaposB MouunH. OTMme-
YeHO TaK¥Ke yBeJUUYeHHe [JIHUTeJbHOCTH H3aydeHuss AP npu ymesnge-
HHM Y9aCTOTH PasPslOB, YTO COTJIACYETCs C Pe3ysbTaTaMH, IPHUBEeH-
veivu B [231]. Msiydenme oT paspsna IpelcTaBjseT co6oi cepHH
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HMOYJbCOB, HHTEPBAJE MexAy cepusmu B 90 Y ciayuaeB He npeBbi-
marr 60 mc. Wurepsan Bpemenn ‘Mexay BOSBPATHLIMH yA2apamu
B 90 9% cayuaes. menee 120 mc, orciona nenaercs BBIBOJ, 4TO OLHOMY
BO3BPATHOMY YAAPy COOTBETCTBYET HECKOJBKO CEpUil H3JAyYEHHS.

Ananusy XxapakTepUCTHK COGCTBEHHOIO paJHOM3JYYeHHS KYyUeBO-
JOXKJEeBHX 06/1aK0B ¥ aTMOC(hEpHEIX pa3psaaoB B LeIHMETPOBOM H MET-
poBoM AmanmasoHax IOCBAINEHHE pabotul [75, 115, 117]. B Hux oTme-
YeHO, YTO XapPaKTePHOH O0COOEHHOCTLIO PA3BUTHA I'PO3BI ABJSAETCS IO-
CTENEHHOE yBEJUUeHVWe JAUHEHHOr0 pasMepa 3JAeKTPUUYECKHUX Pa3psloB.
06 3TOM CBUJETEJNLCTBYET, KAK CIUTAIOT aBTOPHI, YBEJHUEHNE IJIATENb-
HOCTH NaKETOB HMIITYJIbCOB PAJHMOM3JIYUCHHS MOJHHEBBIX Pa3psioB H
BpeMeHH CYIIeCTBOBAHHSI CHT'HAJIOB, OTPAXKEHHEIX OT KAHAJIOB MOJHUH.
B pesyarraTte o6aaunHbXx TYpOYJeHTHBIX IyJbcallufl BO3HHKAIOT 3JeK-
TPHUECKHE Pa3psAbl Pa3sHOTO JIMHEHHOrO pa3Mepa, OTBETCTBEHHBIE 32
PanHOH3JIyUEHHEe C COOTBETCTBYIOLIEH JMJIHTENbHOCTHIO HAKETOB MHM-
uyabcoB. PaspsiiHble NPOMEKYTKH [OCTENEHHO YBeNHIHBAIOTCA [0
Mepe MPHOIIKEHHS CAEAYIOIIEro paspsija.

B . [76] ykasmBaercs, YTO CHeNHaNbHO INOCTABJACHHBIE OMBITHL MO
HcenenoBanuo pajfuousnyuenus (PH) rpamoBrix 09aroB moxasanm
GOJbIIYI0 MHTEHCHBHOCTh M OOJBIIYIO JIOKA/IM30BAHHOCTh BPEMEHHEIX
xapakrepuctuk pH B Takmx ouarax, ueM B Tpo30BHIX Ge3 rpajua.

UccnenoBaHuio 3JeKTPUIECKOH AKTHBHOCTH TI'pajfioonacHbix obsaa-
KOB mocBfmeHa pabora [116]. B He#l oTMeueHO, 9TO BO BCEX CaAYYASX
BO BpeMs BBHIIAJEHHS IPaja HA 3eMJI0 JIERTPHUECKAS] AKTHBHOCTD.
o6s1aka MakcumanbHa. ABTOopel [116] cuuraroT, YTO eci¥ KOHBEKTHB-
Hoe oGmako paeT okojo 20 U 6oJiee MOJHHEBHIX paspgioB B 1 MuH,
TO, KaK IPaBUJIO, OHO ABJsieTcs rpapoonacHeiM. CienoBaTenpHO, yCH-
JIeHHe 3JIEKTPHUECKON aKTHBHOCTH (uHcjia umnynabcoB PH u monHue-
BHIX PaspAfOB B eIHMHHIY BPEMEHH) MOXKET CJHYXKHUTb OJHHM H3 HpH-
3HAKOB HAJHUHUS HJH BHIAAEHHS TBEPABIX OCAJKOB M3 KOHBEKTHBHEIX
06/1aK0B, T. €. POCT M BHIIAJEHHE TBEPABIX OCAAKOB (HHTEHCHBHOCTD.
rpajgoo6pa3oBafusa), 0 MHEHHIO aBTOPOB, Hrpaer pellalolyl0 pOJib.
B NIPOJIOJIKHTENHLHOCTH U HHTEHCHBHOCTH TPO3 B KOHBEKTHBHOM 0O0JIaKe,

B pabore [117] ormeueno, yTo ynpaBieHue NPONECCAMH KPHCTAJ-
JIM3alld KyueBO-JOXKJIeBEIX 00/iaKOB BHI3LIBAET CYIlecTBEHHOe H3Me~
HeHue uaTeHcusHocTd PU. C npyroft ctopoHsl, yKasbBaioOT aBTOPHL, IIO-
H3MEHEHHIO H3JYyUYeHHs] MOXKHO CyAHTh 00 3(P(QeKTHBHOCTH ynpasJje-
HHsl KPHUCTAJIH3ALMOHHBIMEA NPOIECCAMH ¥ APYTHMH, KOTOPBIE SIBJISI-
I0TCS WX CJeJCTBHeM. B omgHOM Hu3 cBOMX caeayomux pabor [70]
ABTOPHI NPEAUPHHANH IIONBITKY HCIOIh30BaTh PafAHOH3JAyUEHHE IS
oleHKY 2(h(eKTUBHOCTH KPHCTANNU3YIOMETO AeficTBUsi pearentoB. Ha
OCHOBaHMH TOrO, YT0 PU BO3HHKAaer JHIIL B Cayuae, €CJAH BepXHAT
rpaHuna pazHo3sxa obsaka JOCTHTAeT yPOBHS e€CTECTBEHHOH KPHCTaJ-
ausanuu objaunblx kKameab (—20°C) [133], aBropwr [70] genaroor
BEIBOJ, UTO 00pa3oBaHHe JeNsHBIX KPHCTAJJIOB H HX B3aHMOJEHCTBHe
C IepeoxJaxKAeHHBIMH OOJaYHBIMA KAIJIAMH CO3LAI0T YCJIOBHS JIJIS
BO3HUKHOBEHHS MEIKOMACHITAGHBIX 3JeKTPHUECKUX paspsnoB, CICA-
CTBHMEM. KOTOPLIX fIBJfeTCH uosiBNeHue curHasnos PU., Passurue xpu-
CTAJIJIH3ALHOHHBIX IPOIIECCOB B KYUEBO-A0XKAEBHX 00/1aKaX OPUBOIHT
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K H3MEHEHHIO CTPYKTYpPHHX xapakrepuctuk PH. CuenopatenbHo, Mc-
KYCCTBEHHAS] MHTeHCH(OHUKAUUS KPHUCTAJIH3AUMOHHBIX NPOLECCOB B 06-
JIaKe, 3aBUCAIAsS OT 3(P(PEKTHBHOCTH KDHCTAJINHU3YIOILero AeHCTBHS
pEeareHTOB, NMPHUBEJET K U3MEHEHHIO aMIJIHTYJHO-YaCTOTHHX ¥ BPEMEH-
Hbix xapakrepuctuk PHU. Ecnu xe BosfefictBue Ha 00/1aKO HE NPH-
BOLWUT K H3MeHeHWIo xapakrepuctuk PH, to subo Braajy HCKycCTBEH-
HOH KpHCTaJJH3aLUK HHUYTOXKHO Maj IO CPABHEHHWIO C eCTECTBeHHOH,
Jmbo appoobpasyolias aKTHBHOCTbL peareHTa B NAaHHEIX KOHKPETHHIX
ycaoBusx Hu3Ka. IIpuBeleHB! NPHMEDPH YBeJHYEHHMS HHTEHCHBHOCTH
H3JyUYeHHsT (aMIUIUTYABl X YacTOTH caenoBanus umnyasco PH) mocie
‘BHECEHHSI peareHTa.

B rauecTBe mpumepa OXHO¥ U3 METOAHWK, Pa3pabOTaHHBIX A KOH-
‘TPOJIST PE3YNbTATOB aKTUBHOTO BO3JeHCTBHS Ha KOHBEKTHBHBIe 06/1aKa
B IeJSIX NPeJOTBpallleHHs] 'PO30BOH aKTHBHOCTH, MOXeT CIYXKHUTb pa-
6ota [55]. B Hell mpepsnaraercss MeTox OOHAPYKeHHsS] W HCCJACAOBAHHIA
PH koHBeKTHBHBIX 00/IaKOB B METPOBOM AMAalia3oHe PaJHOBOJH, ONH-
«CHBAeTC HeOOXONUMBIH AJisi 3TOr0 KOMIUJIEKC almapaTypsl M IPHBO-
AATCS HEKOTODBle NPEeABAPHUTEJbHEE Pe3yabTaThl HalJIOLeHul, TPOBe-
JIeHHBIX 1O 2TOH MeToJnKe. PaccMaTpHBAIOTCH HECKOJBKO ClydaeB Ha-
OsoleHNE 3a NPEeATPO30BEHIM H3JAYYEHHEM, OTMEYaeTCs CPaBHHTEILHO
TJIAaBHOE HapacTaHUe IIYMOB B NPeArPO30BOH CTALHUH K 3HAUUTEJbHBIE
myJbcalyy yncaa uMiyabcoB PH B akTHBHO# cTaAuu rposH.

B pabore [257] ¢ mesapio OLIEHKH POJH OCaAKOB B 06JACTH rpo3o-
'BOTO 00JiaKa H3y4YaJoCh OTHOCHTEJbHOE II0JIOXKEeHNe HCTOUHHKOB YKB-
u3JayueHHs M obsacTell ¢ MOBBEIUEHHOH paiHOJOKAaHHOHHOH oTpaxae-
MocThO, i 3T0r0 HCHOMb30BaJack Ha3eMHas CHCTEMa C paspellaio-
mefi cmocob6xOCcThIO 600 M, BKaloualomiasi cetb ¥ KB-npuemMHuxoB
panapoB. IlpenBapurespHBE pPe3yJAbTATH IIOKA3aJH, YTO HCTOYHHKH
YKB-H3/IyueHHd JOKAJIU3YIOTCS He B 00JMaCTH ¢ MaKCUMaJbHOH pagyo-
JIOKaIHOHHOH oTpamaeMocrblo, a B obnacru, rae 10 lgz << 20 ab.
B. Tefnop [251] mpoBes onHOBpeMeHHBIE HAGJIOACHHS 3a 3JEKTpPHUE-
CKOH aKTHBHOCTBIO, OTPaxKaeMOCTBIO H TOJEM BeTpa B HECKOJBKHX
CHJBHHIX M yMepemHHX rpo3ax B OxuaaxoMe. Ilosoxkenue paspsijoB
ONPeleNsiioch MO JaHHBIM IIHPOKONOJOCHEIX ¥YKB-upHeMHUKOB, pas-
HeCeHHBIX Ha paccrosgaue 40 kM, ¢ TouHocThio =4-0,5 kM. JInHaMuka
TPO3H KOHTPOJHPOBANAChH [ONJEPOBCKUMH pajuoJoKaTopaMu. ABTOP
©OOGHApPYXKUJI, UTO PA3PAAH PACNOJSATAIOTCA B HENOCPEACTBEHHOH OJsu-
30CTH, HO He B Ipelenax o0JacTH BHICOKOH oTpaxaeMocTd. Boabmun-
©TBO Pa3pslOB HAUMHAJOCh BOJK3U O0NAacTH BOCXOASILIErO NOTOKA HJIH
cl1aboft oTpaxKaeMOCTH H PAaCHPOCTPAHANOCh B ApPyTrHe 06JacTH IPO3BI
< Hapacraloumeit ckopocteio mopsiaka 10° m/c. Merounuku YKB-usmy-
YeHUs, CBA3aHHBEE ¢ paspsiaMu Ha 3eMJI0, HAXOOWIHCh HHXKeE, YeM
Ipu paspsnax tHna o6aarko — obaako. OGnacte HaubOIbIIEH MOJHEE-
'BOH aKTHBHOCTH pacnoJjarasnach Mexnay uzorepmamu —10...—20°C.

B pa6ore [231] takxke wucmonb3oBasach CHCTeMa ONpeleseHHs
paspanoB no PY B amanasone yactor 20—80 MI'm, cocrosBmias u3
JBYX DajMONPHEMHHKOB, DPACHOJIOXKeHHHX B 40 KM Apyr or Ipyra H-
‘TaM e pAacHOJOXEHHEIX JONJepOBCKHX JokaTopoB. Ilosyuanach
-TpexMepHas KapTHHa moJsi Berpa. McciaepoBanncs TpH rposnl 1979 r.
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3aMeueHo, 4TO MOJIHHH YacTo BO3HUKAIOT BOJIM3YM KOHBEKTUBHHIX sUEEK,
HO 3a npeAenaMu 06JacTH IIOBBHILIEHHOH OTPAXKAEMOCTH Ha BBICOTAX
BGju3n uin Beiue u3orepMut 0°C ¥ BOGAM3H Haubosbuiel TOPH3OH-
TaJbHOH H3MEHUYHBOCTH NIOJISI TOPH3OHTANbHEIX COCTABISAIOMHUX CKOPOCTH.

B [142] ykaswmBaercsd, 4TO BONDEKM YCTAHOBUBIIEMYCS MHEHMIO
PJICy B HEKOTOPHIX caydyasx OCHADYXKHBAaeT IPO30BEHe 006Jaka, a He
TONBKO KaHajbl Mojsuu#. Kak npaBumo, Takue obiaka CBS3aHBI C HH-
TEHCUBHOH I'PO30BOH JeATEeNBbHOCTBIO, IPH KOTOPOH paanosxo. aTMo-
chepHBIX pas3psaoB MOKeT cflefoBathk ¢ HHTepBangom 2,5—3,5 ¢. Teo-
peTHUCCKHE pacuerThl TOKA3aJH, 4TO KYyYeBO-AOKJAEBHE 00aaKa MOLYT
o06napyKuBaTbcd B METPOBOM J[HAIa30He 3a CYET. KOPOHHPOBAHHUS H
OU€Hb CHUIBHBIX NOXKAel (MHTeHCHBHOCTBHIO Oodsee 50 MM/u) Lo paccrosi-
puit 35—40 kM, a Taxk¥ke npH ocajkax B BHJE Tpala g0 PACCTOSHHMIL
70—80 kM. BpeMsi cylecTBOBaHHS pajHosxa TakKux ofaakoB (B MeT-
pPOBOM [HAalla30He PagHOBOJH) OT b 10 52 MmuH. ' ‘

B [243] npuBeNeHH HEKOTOPEC Pe3yAbTAThl HAGIIONEHUH 32 TpeMs
rposaMH -C IOMOUIbIO VHHKAJbHOrO KOMIIEKCAa DaJMOTEXHHUECKOH H
MeTeopoJIoTHUeCKON ammaparypsl. Msyuagnach Jokanusanus MOJHHE
B CTPYKTYpe I'po30BEIX 00sakoB. Mcnosb3oBasack Ta Xe amunaparypa,
uto u B [231, 251, 257}, xpome Toro, PJIC canrumerposoro (10 cm)
U JenuMerpoBoro (23 ¢M) AMana30HOB, annapatypa s perucTpamdf
U3MEHeHNH 2JeKTPHUYECKOTO MOJMs HA 3eMHOY IOBEPXHOCTH, AJS H3Me-
PEHHS TOKOB KODOHHPOBAHHSA M TOKOB, IEPEHOCHMEIX ocaikamu. lIpo-
H3BOAUNACH PErHCPPALUS aKYCTHUECKHX CHIHAJOB OT TPOMa, Teje- ¥
KHHOChEMKd 06JaKoB W MOJHHI. Hcmosbh3oBasuch JaHHBIC Ha3€MHOIX
MeTeoceTd u paaunosongupopanus. C momouisio YKB-cucremun mpocrt-,
paAHCTBEHHO-BPEMEHHOTO KAPTHPOBAHHS paspsiia mocjie o6paGoTKU pe-
3yJbTATOB H3MePEeHHH OBIIU. BOCCO3LAHBI MECTONOJOXKEHUA B o0aake
KaHaJ0B MOJIHHH H IPOLECCH PA3BUTHS THX KaHAJOB (B KaKOH 4acTH
o6/s1aKa MOSBHIAMCH, KyjJa HTPOABHUrAJNHCH B jnadbHelmieMm). Anasnus mo-
KasaJ, YTO MOJHUH BO3HHKAJH B obmacrax ¢ 6GONbIIUM LHKJIOHHYE-
CKUM CIBHIOM BeTpa MJH pAgoM ¢ HUMH. O6HapysKeHbl MOJHHH C TOPH-
30HTAaABHOH. mpoTakeHHOCThIO - 10 90 kM. IlosoxuTenbHBEE pas3ps/ibl
B 3eMJI0 HCXOAWIH M3  HECKONbKHX HIeHTHUGHUIHpYyeMBX obJjacTel
MOIIHOTO TPo30Boro oyara. OTpazkeHHble OT KAHAJa MOJHHE CHUTHAJIBL,
KoTopnle Habmwoganuch ¢ nomompio” PJICy,, o0bYHO IpeBBIIANH HA
10—25 1B camoe cuabHOE PajgHO3X0 OT BHIIAAAIOIIHX BO BDEeMs TPO3E
0CaKOB. ' '

. B mocnenHee BpeMs NOABWICA P PaboT, B KOTOPHX TPUBOASATCA
CBefleHHsl O JajbHeHilleM COBEpPIIEHCTBOBAHHM METOAHKH HAaO6/I0meHui,
pacueToB mapamMerpos curHanos PU ofnakos, copep:karcs mpakTHue-
CKHe pPe3yJbTaTbl HCIOJNb30BAHUS METOAOB AKTHBHOH M aKTHBHO-IAC-
CHBHOH DPajuoJIOKaluu TPO30BHIX o6gakoB (cM., Hampumep, [5, 6, 9,
10, 21, 76, 134]). Cnenyer ormeruth KHUTY [168], B KOTOpOH cnenana
OJIHA B3 IePBLIX HONBITOK CHCTEMATH3UPOBATH MAaTEpUaJ 1O AKTHBHON
palHOJIOKAllK TPo30BEIX 06aakoB, TaM ke HajaraioTcss HEKOTOpHIE
MeTONMKH H3MEpEeHUs! PajMOH3JNyIeHUA MOJHHHA W COBMECTHHIX HabJIO-
JEHHH 32 Pas3psigaMu ¢ MOMOIUBIO aKTHBHBIX H ACCUBHBIX PaJlHOTEXHH-
YeCKHX CpPeICTB, 0600IIA0TCA pe3y/bTAThl BHIIONHEHHBX B [aaBHOk
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reodusnueckoli obcepsatopun uM. A. WM. Boeiikoa B Teuenne paaa
JIeT 5KCIEePHMEHTAIbHEIX HCCAEAOBAHNH TPO30OBHIX ODJAKOB PaaHOTEX-
HHYECKHMH METOAAMH. :

B [146] npuBeneHH pe3y/abTaThl CPABHHUTENLHBIX HaOMI0JeHUE 34
6IM3KHMH rpo3aMH ¢ IOMOWbIo rposoperucrparopos CIAB- u YKB-
Juanasonos. Mx manmble conocraBisianck ¢ kapraMu MPJI u coobure-
HUAMYM MeTeOCTaHUHHA. ¥YcTaHoBJeHB (haKThl HAJIHYUsS pa3psifioB B ¥ KB-
JIManasoHe, Korja 1o JaHHBIM MeTeocTaHUu# B pauuyce go 150 kM
FPO3H He OTMeuaJuch, a mo AaHHEM MPJI otmeuasack 06/auHOCTD
HErpo3oBOro xapakrepa Ha paccrosHaax 50 u 80 km. B atux ciayuasx
CJIB-perucrpaius He NOKasbiBaja HaJIHIHAg KaKUX-1M060 OJMKHUX
rpos. Brlio 06HAPYKEHO, UTO OTMETKH O HaJ{udM paspsaioB B AHana-
30He YKB nossiaswoTca 3a 15—20 MuMH 0 TOro, Kak MeTeoCJayxKObl
Jal0T WTOPMOBOE MPENyNpPEXRAEHHE. o

My 'yXe yNOMHHAal# O CPaBHHTENBbHBIX HAO/IIOJEHMSAX 33 TPO30-
BHIMH OGJaKaMH - C TOMOILIbIO TPO3OIE/]EeHraTOPOB-AaTbHOMEPOB M
CpeICTB aKTUBHOM DAaZHOJOKAUIWM MOJHHH. DTH HCCAeNOBaHHUS NOKa-
samu (cm., mampumep, [102, 168]), uro rposomenesraTophi-ganbHO-
Mepsl 00HapyXkuBalOT npuMepHO 30 Y% MOJHHEBBIX DaspSALOB H3 TeX,
YTO PEruCTPHPYIOTCS PaJHOJOKATOPAMM METPOBOTO IHMANa3oHa.

OnHo#t U3 NocTeaHMX 3apy6eKHHX TyO6AUKALMH, IOCBSAINEHHBIX HC-
CNIeIOBAHUIO PAJHOM3JIYYeHHsT MOJHHEBHX paspanos B ¥ KB-nunanasone,
sBasiercst pa6ora [224]. B Heli no pesyabraraM H3MepPeHHH ¢ I0-
MOIIBIO CEJIEKTHBHBIX NPHEeMHUKOB B obaactu 60—900 MI'n nomyyenst
CHEKTPaJbHEIE M BPEMEHHBIE XaPAKTEPHCTHKH DaLUOU3JIYUEHHS MOJI-
HUH, OYeHb BaxKHBIEe JJs 3aUIUTHl PA3JHYHBIX COBPEMEHHBEIX BBICOKO-
YYBCTBHUTEJNbHBIX PAJHOCHCTEM, a TaKxke HJ5 NOHUMAHHS TOHKHX Me-
XAHU3MOB pajHOH3NyYeHus MonHuH. B sty pabory BK/IHOuUeH o6wmup-
HEIE 00630p MarepHaja, Kacalollerocs paaHOH3NyueHHS TPO30BBIX
06J1aKOB B PAa3JIHUHBIX [JHAaNa3oHax AJHH BoJH. CoBeTCKHe aBTOPHL
npeAcTaBieHsl TOJdbKO [92] m [221]. B caenyomeft pabore [225]
IpHBeAeHbl pe3ynbTaThl JajbHeHIIHX HCCACNOBAHMH pPaAHOM3JIyUeHHS
MOJIHHH B METPOBOM H JeUHMeTPOBOM [MaNa30HaX.

B wmonorpaduu [200] moxkasaH COBpeMEeHHBII ypOBeHb DPa3BUTHUS
MeTeopoJioTHUeCKO# pajuosokanuu. Hamo ormeruts, uto Ha 3anane
B HacToslllee BPeMs Bce GoJiee IIHPOKOe NPHMEeHeHLEe HaXOIAT JOoHJe-
POBCKHEe PaAyOJOKAINOHHBIE CTAHIUM. B OJHOH W3 ryiaB KHHTH Ipel-
CTaBJjeH KpaTKH# o0630p pa6oT, NOCBSIIIEHHBIX PaJHOJOKANHOHHOMY
OOHADYXKEeHHI0 MOJIHHH, XapakTepHUCTHKAM 3XOCHrHAJOB OT KaHa-
JIOB MOJIHMH, 2 TakKe CBSI3H MOJHHEBHIX paspsAloB CO CTPYKTypo#
obnaka W ocajxkaMu. Tyma BxJOYeHa paHee IyGJIMKOBABIIAsicsl pa-
6ora [242].

B cratee [187] npuBeneHnl cBeleHMS O PA3PYIUIEHHH CAMOJETA |
«bounr-707» B pesynbraTe yaapa MoJHUM Ha BelcoTe 1500 M, a Takxke
OMHCAHEl CJyual WHUIHHPOBAHHWS MOJHHH DakeTaMH HACA pOXo-
IUBIIUMHE uepe3 00jiaka, B KOTOPBEIX Hpexk/Je eCTeCTBeHHAss MOJHHS HE
BO3HHKaMa (C KaTacTpodpuuecKUMHU NOCJAELCTBHIMH B OLHOM cJyuae).
Tam e jpaercs AOCTaTOYHO NOAPOOHEIH 0630p COBPEMEHHBIX Ipel-
CTaBJIEHUH O €CTECTBEHHO W HCKYCCTBEHHO HHUIHHPOBAHHLIX MOJIHHAX
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‘H aHaJIu3 BHEI3bIBAEMBIX MOJHHEH IOBPEXAeHHH, ONHCHBAIOTCSI METOLH,
TO3BONIAIONINE YMEHBUIUTE HETaTUBHBIE TOCASACTBUS MOJHHUEBHIX pas-
. psinoB. PaccMaTpHBAIOTCS CTAHAAPTHL HA METOAMKY  HCIHITAHHH, He-
-00X0AUMBIX 1JI51 OLEeHKH 3(PeKTHBHOCTH 3THX MeTogoB, OTMeualorcs
HEJOCTATKY COBPEMEHHHIX NOAXOAOB K HpofJeMe MOJHME3AWUTH H
JAI0TC PEKOMEHJALUH 110 HX COBEpIIIeHCTBOBAHHIO.

BriBogpl

PesynpraThl MHOroJIeTHHX HaO/MI0JEHMH 3a TIDO3OBBIMH H JHBHe-
'BBIMH OOGsakamu ¢ momolibio MPJI nokasanu HegocraTouHyIo HagexX-
'HOCTb B HHTepIpeTaluy JAHHBIX H3MEPeHHH, KOTopas He YIOBJETBO-
‘PAeT B HacTosllllee BpeMsl MHOTHX NoTpebuTesel B pasJHUHLIX OTPACIAX
HapoJHOro X03sificTBa. [IONBITKH JONOJHHUTb CBeIeHHS 06 06JIayHOCTH,
noJjydesHsle ¢ nomousio MPJI, nanHRIME pasiaHYHBIX TPO30IeNeHra-
“TOPOB-KAJbHOMEPOB TOXKe He YBeHYAJHCh YCIEeXOM, TaK KaK OJHO-
-3HauHOH MHGOPMAUUH O JeHCTBHTENbHOH I'PO30ONACHOCTH KOHKPETHOH
-06JIaYHOCTH OHH He JAIOT. YUaCTHBLIMECS B IOCJeJHHe TOJABl CJAyYaH
TOpaKeHHH JeTaTeJbHEX ~allapaToB MOJHHSIMH B HErDO30BHIX 00-
JJakax TpeOyIOT COBEpIICHCTBOBAHHS annmapaTypel X MeTOAOB oOHa-
PYyXeHHs MOJHHEONACHBIX 30H. PasBHTHe MeTOa aKTHBHO-IIACCHBHOH
pajHOJOKAUHK I'PO3OBHX H I'DO30ONACHBEIX 0YaroB B LIMPOKOM JHala-
30He IJIMH BOJH HOKasblBaer OOJbIIHE BO3MOMKHOCTH 3ITOrO HOBOTO
«noco6a IUCTAHIHOHHOTO 30HAHPOBAHHUS IIPHPOJHOH CPEHBI.



IVIABA

AKTHBHAS PAOHOJIORKALHS
TPO30BBIX OYATOB

Kak yxe oTMedanoch, paguoOTpPaXKeHHE OT MOJHKUE OOHApYXKeAo '
B 50-x ropax, mocse wero HHTepeC K PaIHOJOKAIUH MOJHYH He yra-
caer. B koune 60-x — navane 70-x rogor 5 CCCP mauajauce cicrema-
THUSCKHE KOMIVIEKCHHC HaGAIOneHHs 3a IPOSOBHMY IpolleccaMH ¢ He-
noab3oBarHeM PJICqw B couerapun ¢ PJIC, mm PJICy. [48, 94, 122,
145, 167].
' Paccmmpau KPAaTKO ocoGerRoCTH npnuenﬂemoﬁ aBTOpaMH anmapa-
TYPH, HpeﬂHaBHa‘leuHOﬁ pii: OﬁﬂapY}KEHHH H pEerHCTDailHH rpososux
paspanos. :

i

‘ 2.1. Annaparypa hxmnnoﬁ'panuonbxauuu rpo30BHX OUATOB:

B cBase ¢ TeM uTO cnennannsaponanﬂnx PJIC ana oﬁnapymeunﬂ
FPO3OBHX . PaspaAoB HE CYIECTBYET, AAA HCCJedoBapHli Wame BCEro-
KCHOJAB3YIOT PaZHACAOKATODH METPOBOTO HAH ASHHMETpOBOro JAMana-
30HOB, NpeXHasHaYCHHNE JNA LPYTHX OeJel, HanpHMep, id ofBapy-

- JEHHA CaMOJeToB. B 9TH CTAHNME BHOCATCA COOTBETCTBYOIIHE UIMe-
HeHus, 9To6L NPHCHOCOOHTH HX AJAA HACNIONCHHA ¥ pPETHCTPALHE
CHFHAMIOB, OTPaXeHHHX OT KaHaioB MonHHHA. TpeGoBamH#, mpeABAB--
JgaeMule K crenHaapHuM PJIC rposooGHapyXeHHA, ¥ OUTHMAJLHHE,,
¢ TOYKH SPEHHs aBTOPOB, NapamMeTpsl aTux PJIC npeacrasieny B ceap-
Mol ritaBe. 3Jech Me KPATRO ONECHBAETcH amnapaTypa, HCOOAb3ye-
Mas Ea dKCIePHMEHTANBEOM yYebuo-HayuHoM nosurone (YHII) s Bo-
croquoii I'pysuu,

Jlns o6HapyMeHHs CHTHAJIOB, OTPAXEHHHX OT KAHAJOB MOJHHA,
HenoabsoBanacs, PJIIC,,

Ilepepatun PJIC, remepupyer mMnyascH Ha dacrore 1565 MI'm,
ANETeALHOCTBIO 6 MKC ¢ uacToroli nosropenns 213 [n, Momuocrs re-
HepHpyeMHX HMmyJabcoR 150—I180 xkBr, -

Anrenras cucrema PJIC, HmMeer wimpHRy JrAa AHarpaMMH Ha-

NpaBAeHHOCTH ‘B TOPH3OHTANbHOR IAOCKOCTH, 11°, B BepTHKaABHOK 38°%;
Koo(pDHIHEHT YeHAeHHA AHTEHHOR CHCTeMH — npm«epno 140,

UyBcrBHTENLHOCTE PAAKONPHEMHOTO yerpoficTBa — 5-10-1% Br (npi:
COOTHOMICHUH CHUTHAJA/yM, paBHoM 3), IIUPHHA NMOJIOCH NMPOMycKae-
MHX "acToT oKolo 460 xI't, B pamsosoKaTope HMeeTcs cHCTEMa ce-
JeKIUE NOABHXKHHX. lefeli H CHCTeMA HAKOIUIGHHS CHIHAJOB. :
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Hast HaGuaiomenus: 3a obsakaMH K OCaJKaMH, JJS ONpeleseHHs
“MX MECTONOJOMKEHUST U OCHOBHBIX XaPAKTEPUCTHK (pPaAMOJOKALUOHHOM
-OTPAKAEMOCTH,- BeDTUKANbHON MOINHOCTH M Ip.) IPUMEHSJICS CTaH-
JAapTHHH MeTeopoJIoTHUeCKHH paauonoxatop MPJI-2 (mamHa BOJHB
A =232 cum). C 1979 r..HCHOJIB30BAJIOCH YCTPOHCTBO 06pabOTKH PaaKo-
JIOKAHOHHOH WH(POPMAUNH, NMO3BOJAAIONIee TMOJYUATh HAa MHIAKATOPAX
“MPJI usof6paxeHus 06Ja4HOCTH B BHAE COBOKYHHOCTH H30MuWHHH pa-
JIHOJIOKAOYOHHOR 0TPakaeMOCTH — YCTPOHCTBO MHOTOKOHTYPHOT'O H30-
sxa.

Yupasnenne paboToll BCero pajHOTEXHHUECKOIO KOMIJIEKCa ocylle-
CTBJASIIOCH C KOMAaHAHOTO INyHKTa yOpPaB/jeHHs, Kyia Obll BEIHeceH
KOHTPOJIb BCeX CpelAcTB HalJioJeHHA 3a rpo3oBeiMu mpoueccamu. [lo-
*CKOJIbKY IIPH IIPOBEJCHUH 3KCHEPHUMEHTANbHBIX HCCJAeJOBAHHE IpHMe-
HAJNOCH OOJBIIOE YHCJIO PETHCTPATOPOB PasiMYHBIX CHTHAJOB, KOTODHIE
s0yLyT ONHCaHBl HUXKe, IJs NOJHOH B3aMMHOH HDHBS3KH IO BPeMeHH
.BCeX 3KCIePHMEHTAJNbHBIX JaHHBEIX OCYLIECTBJANACE (PUKCAUHI MOMEH-
"TOB BKJIOUGHHS W BHIKJAIOYEHHS BCEX DETHCTPHPYIOUWIHMX CPEACTB, HC-
TOJNb3YEMBIX [IPH UCCJeJIOBAHUSIX. BOCCTAHOBUTD MOMEHTH PAGOTH JIO-
60T0 PerucTPaToOpa MOXKHO OBLJIO C TOUHOCTHIO H0Jell CeKyHIbL

JleficTBUA Bcex 0omepaTopoB paLHOTEXHHUECKOI'0 KOMIIEKCA KOOp-
JJAHHUPOBAJTUCH CUCTEMOH .cyxKeOHOH CBA3H, CO3NaHHON Ha OCHOBe ca-
MOJIETHOTO IeperoBopHOro ycrpoiicrBa. Ileperosopsl omepaTopos 3a-
TIHCBIBAIHCh HAa MATHUTHYIO JeHTy. Ha Hee e mocTynajaum 3BYKOBBIE
‘CHTHAJIBl BPEMEHHBEIX METOK OT 3JEKTPOHHOrO JAaTuHKa eLUHOTO Bpe-
‘MEHH, 3aJaloIluM 3JeMEeHTOM KOTOPOro SBJSJICS -BEICOKOCTAOGHJIBHBIN
KBapueBLIfl reHepaTop.

BaxuelmuMy 3anadaMi aKTHBHOH pafMOJOKALHH TPO3OBHIX 0Ya-
TOB ABJAIOTCS: 1) Hccae/jOBaHHe MOJHHE KakK pajHOJOKallHOHHOH
‘LeJIH, T. €. OlpeleseHHe YCJIOBHH, NPH KOTOPHIX HaBJi01aeTcsl CUrHA,
‘OTpazKeHHBIA OT KaHaJa MOJHHH, 2) KOJHYECTBEHHas OLeHKa 3(dek-

' “THBHOH oTpaxamoulefi nopepxsocTd (3¢hGeKTHBRHON MOBepXHOCTH  00-

‘PATHOrO paccesHHs) KaHaja, 3) omnpejesaeHHe IJIUTEABHOCTH Cylle-
CTBOBAHMS OTPAKEHHOIO - OT MOJIHWHM CHTHaJj2, 4) IMOoHCK cnocoGoB
TIOBBIILIEHUsT 5((EeKTUBHOCTH BBLIEJEHUS] CHIHAJOB, OTDAXEHHHX OT
‘KaHajsa MoJjHHHM. IIpw MOJHHEBOM paspsiie BO3HHKAeT paJuoHsIyue-
Hye B IIHPOKOM JAMANa3oHe HAaCTOT, B TOM YHCJe W B CIEKTPe 4acToT,
IpONyCKaeMbIXx npueMHbM TpaktoM PJIC. D10 H3nyueHHe OKa3bBIBAET
‘MacKHpypoiiee AeficTBue, Melialoiliee NPUHAMATL CHCHaNB, 00yCa0B-
JIeHHBIe OTPaXKeHHSIMH OT KaHaJjoB MoJjHu#l. B cBsizau ¢ 3TUM Heobxo0-
JHMO OIpPeNeNHTh OCOOEHHOCTH NPOXOKAEHHsS H3JAyUeHHBIX CHIHAJOB
Yepe3 NPHEMHBIH TpPaKT PajMOJOKALHMOHHOH CTAHUUHM U HUCCIEAOBATH
BO3MOXKHEIE CIIOCOOBI HX NMOAABJIECHHS.

[Tpu HcenenoBaHuAX PajAMONOKALHOHHBIX XapaKTepUCTHK -MOJHHE-
‘BHIX Da3psiioB CJAENOBAJIO YUUTHBATBH, UTO KaHAJ MOJIHUYM CYIIECTBYET
-O4eHb OrpannvueHHoe BpeMs. llosToMy sKcuiyaTanus paaunoJOKaiHoH-
"HOR CTAHIHH B XapaKTePHOM JJd Hee pexume o630pa HPOCTPAHCTBA
-C Bpallalomencss aHTeHHON oKasaJjachb HeBoamoxkHo#l. [Ipu oTHOCH-
“TeJBHO MAaJIOH CKOPOCTH BpalleHUsT aHTEHHB W Y3KOH guarpaMme Ha- .
HPaBJEeHHOCTH BEPOSITHOCTh TOI'O, YTO B MOMEHT BO3HHUKHOBEHHS MOJ-
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HHEBOro paspsna OGyAeT BHINOJHATbCA 30HAMPOBAaHHEe HMEHHO TOH 00-
JIACTH IIPOCTPAHCTBA, B KOTOPOH DPAaCIIOJOXKEH KaHaJ MOJHHH, OYeHb
HeBesuka. sl pagHosoKaunoHHOH cTaHumuu THna [1-12 sra Beanunna
npumepno pasua 1/30, T. e. mpu BpallawmLielicd 4HTeHHe B cpelHeM
NPUHUMAETCS] OTPAaMKEeHHBIH CHI'HaJ JHIIL OT ofHoro H3 30 MoJHHe-
~ BbIX paspsanoB. IlosToMy paaHONOKAaLHOHHBIE H3MEPEHHS BBINOJHSI-
JHCh B OCHOBHOM IPH HENOIBMXKHOH aHTEeHHOH CHCTeMe, MaKCHMyM
JHATPAMMBl HANpABJEHHOCTH KOTOPOH OPUEHTHpPOBaJICs BCEra Ha TY
o6/acTh TPOCTPaHCTBA, TJe Haubojee BEPOSITHO NOSBJCHHE MOJHHE-
BEIX Pa3psAloB — Ha LUEHTP IPO3OBOTO 0Yara.

Ha nepBoM 3Tame HCCAeJ0BABHH NPHMEHSAJCA NPOCTEHUIRH METOX.
PEruCTPaAlliH CHTHAJIOB, OTPAMXKEHHBX OT KaHaJOB MOJHHHA,— OObYHAS.
KHHOChEMKa 3KpaHa HHAMKATOpa AadbHOCTh — ammiuryaa (MOA).
Tago#i MeTOZ MO3BOJIAJA MOJYYHUTH OTPAHMUEHHYIO - HHpOpManuw o6
0COGEHHOCTSAX CUTHAJOB, HabJ0jaeMbiX Ha BBHIXOAE NMPHEMHOIO TPaKTa.
PJIC, rak kak skcmosuuus doromarepuasna cocrasasia 1/30cu3asto:
BpeMsl Ha OAMH Kaip KCIOHHPOBAJOCh IPHMEPHO CeMb OTDa’KEeHHBIX.
" CUTHAJIOB, HabJIofaeMBIX Ha SKpaHe HHAuKaTtopa. 3atem3a 1/30cocy-
IEeCTBAANACh CMeHa Kajpa B KMHOANNAPATe U NPUMEPHO CEMb IHKJOB.
30HJMPOBaHUsl HE DPErHCTPUPOBANUCH. B MOJTYYEHHOM H300paKEHUH
(puc. 2.1a) 3aTpyIHHTENbHO MPOCHAENHTh AHHAMHUKY & OTPAXKEHHbBIX.
CHrHANOB, 3HAUMTEJNbHAs 4YacTh HH(POPMALKK He PErHCTPHPOBAJACD,.
YTO NPHBOAM/IO K HH3KOH TOUHOCTH OICHOK BPEMEHHBIX XapaKTePUCTHK.
OTpPaXKeHHHIX OT KaHaJOB MOJHHH CHrHAJOB. B3duMHOe Ha/0MXKeHHEe
60JbIIOro UHCIA U3JNYUeHHBIX CHTHAJIOB TaKiKe He TO3BOJIANO OUCHHTD.
0CO0EHHOCTH PaHOH3TydeHHS MOJIHHEBHIX Pa3psfoB, TaK Kak' BblAe-
JIUTb OTJAENbHBIH H3JyYeHHBIH MMIyJbC OBLIO NPAKTHUECKH HEBO3--
MOIKHO.

Tem He MeHee HOlIOﬁHaSI cHCTEeMa PEerucTPalluy MO3BOJHAA YCTAHO--
BUTb, 4TO Ha yacrote 155 MI1 ypoBenn cHrHama, OTPaXKEHHOTO OT
KaHaja MOJNHHH, CPABHAM C CHIHaJaMH HETEIJIOBOTO PafHOH3JydYeHHs
(HTPH), BosHuKaiomero B0 BpeMs (OPMHUDPOBAHHS CHILHOTOYHOTO-
aTmoctbepHoi‘o paspsana (monnuu). HTPH, renepupyeMoe MOJHHEBHIM
PaspsnoM, HMEeT 3HAUHTENbHYI0 HHTEHCHBHOCTb, M €r0.CHTHAJB B Psjie:
ClyYaeB MOTYT Jae CYLIECTBEHHO NPEBHINATH MO aMIUIHTY/AE OTPaXKe--
HHe OT KaHaJja wMoanud. IHo “ecin pamnosxo MOJHHM XapaKTepH-
3yeTcsl OTHOCHTEJbHON YCTOHUYKBOCTBIO INOJNOXKEHHS [0 JNAaJbHOCTH HA
uHaukatope, to curHaasl HTPH sBisiorcs HECHHXPOHHO BO3HHKAO--
LIHMH, Paclo/iaraoIluMHACs B IPOH3BOJIbHEIX MECTaxX JHHUH PasBepTKU..
STO NO3BOJAET CPABHUTEIBHO IIPOCTO HAGJMIOAATh OTPAKEHHBIH OT Ka-~
HaJla MOJIHHH CHTHaJ Ha (OHe XAOTHYHBIX H3JYUYEHHBIX CHIHAJIOB.
Ocnaburs Bausune HTPH wmoxHO, ecim HCHOAb30BATH B IPHEMHOM
tpaxkte PJIC, pexum Hakonaeuusi. TIpH 3TOM CHHXPOHHBIE CHIHAJIBL,.
OTpaxeHHble KAaHAJIOM MOJIHHM, HAyHHAIOT GoJiee OTYETNHBO BhHIE--
AATbcs Ha ¢oHe nomex. Ilua cpaBHeHHs Ha pucyHre 2.1 a moKasaHbl
CHrHajH, HabmopaeMble Ha BHXoAe mnpuemHuka PJIC,, u Ha.
puc. 2.1 6 —Ha BHXOJe IBYKPATHOIO JIMHAMHYECKOrO HAKOIHUTENS HA
PTYTHOH JMHHUH 3ajepKKH. BUIHO, UTO H3JAyUeHHBIE CHTHAJBl COMOCTA-
BHMEL [10 aMIVIHTyJAE ¢ CHrHAaJaMH, OTPAXKEHHEIMY OT KaHaja MOJHHH,
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M npu oGuUHOM cyMMHpoBaHHH Ha HMJIA Moxer Ha6niofaThes samer-
Hasg MACKHPOBKA NOJE3HOro cHruasa. Ha BHXOAE 3KCMOHEHIMANBHOTO |
AHHAMHYECKOrO HAKONHTENS M3JIYUeHHHe CHTHAJNH De3Ko ocaabieHH
H TpaKTHuecKH HesamerHnt Ha UJIA. IMosesgufi e CHrHaA XOpOIO
BHeagercsa. B Hauase pasBepTKH BHISH MOIDHHA CHTHAX paaHosxa

Puc. 2.1. TipeMep #306pakenns paiHOMOKALHOHROrO -CATHAJE, OTPAMEHHOTO OT Ka-
Hana Monmnm, sa VJA

-a;des HAKOMJGHHS CHTHANOE, 0 — C HAKOMMEHHEM CHIHAMOB; | — KAPTHEA 40 MOABNeHHS MOJI-

.Rhit, 8—Ka,npu ¢ XOpOWO PasBATHM pAAMOIXOM OT MOMHHE, 4 — EaprHHA nocie mcoaqanaﬁ.

MOMTHEEBOTO paspafa,
- ) CIpenxof ' OTMEUCHE CHIHAALL, OTPAXKEHHME or MOAHBH,

.OT Tag HASHBAEMHX MECTHHX npenue'ron—aaxonﬂmuxca 6.111131{0
-CTPOEHHH, XOAMOB H T. 1.

Hegotopoe ycnoxuente cHcTeMbl perucTpauus B 1973 1, T03BOIHIO
- IoNyunTh GoJee MOJHYX HHPOPMAUHIO O CHTHAJe, HaGJAIOLAEeMOM HA
‘BrIXofe npremHEKa PJIC. BraaeocHrEan ¢ BHXola NPEEMEOTO YCTpoli-
«rBa-PJICy ‘Iepes ysell CONPAXKCHHs MORABAICA HA BXOA Y ocuunao-
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rpada ¥ mocjse OrpaHHUMTEN]S] AMIVIMTYAB IO MUHHMyMY — Ha BXOZ.
yacroromepa. Mmnyanc 3anycka PJICy nomasaJcsa Ha BXOJ CHHXDOHH-
sanuu ocumanorpada. Menoawszosasocs Tabso, Ha KOTOPOM OTMeda-
Jach naTa NPOBelJeHHS SKCHepUMeHTa, TeKylliee BpeMs, a3HMyT ycTa-
HoBku aureHHOfl cucremMbl PJIC u Tpex3HAUHBIE NMOPAAKOBHIH HOMEp
MOJHHEBOr0 paspsfa, PerHCTPHPYEMOro Ha KHHOWIEHKy. JJs .Toro
yTo0H BCE TPHY ONTHYECKHX CHrHasa (OT ocuuigorpacda, zacroromepa
¥ TabJ/I0) COBMECTHTh Ha OJHOM Kajpe KHHOIJIEHKH, HCIOJb30BaNaCh
cHCTEMa 3ePKadl. |'

I[Ipy OTCYTCTBHH MOJIHHH B IPOCTPAHCTBE 0630pa PJIC, ma uacto-
TOMEep M ocumisnorpad IOCTyIaeT COBOKYIHOCTh CUI'HAJIOB, OTpaxKae-
MBIX OT MECTHHIX NpPeAMeTOB H HW3JydaeMHX DU MeJTKOMACIITABHEIX
armocepHmX pa3panax. B stom cilyuae moKasaHHs YacToTOMEpa yBe-
JHYMBAIOTCA OT Kajpa K KaApy Ha UHCJIO HMIYJbCOB, NOCTYHAIOUIHX.
Ha Bx0J wacroromepa 3a 1/15 c¢. Ilpu mosiRJieHUH MOJIHHEBOrO paspsana
B npocrpaHcTBe 0630pa PJIC Ha Bxon ocuwminorpada M uacroTomMepa
IOCTYNAIOT JONOJHHTENbHO HMIIYJbCH, OGYCIOBJEHHBE OTPaKEHHEM
OT KaHaja MOJIHHH, H HMIYJbCH DajMOM3JIyYeHHs aTMOCHEPHHX pas-
PSIOE. OTpa}KeHHbIe OT KAaHaJOB MOJHHH CHTHAJH XapaKTepHU3YIOTCT
OTHOCHTENbHON MEPHOAHYHOCTBIO W HA JUHHM pasBepTku MJIA pacmo-
JIAraloTcsl NPHAMEPHO B OLHOM, MeCTe, OIPeJeNsieMOM pAaCCTOSHHUEM [0
kKaHana paspsia. ManyuenHsble CHrHaJE, BOSHHKAWOIHE B CJAydalHbe
MOMEHThl BPEeMEHH H HE CBA3aHHbIE C IIePHOJOM NOCHUIKH B IPOCTpPaH-
CTBO 30HIHPYIOUIMX HMMOYJbCOB, HAOJIOAAOTEs B CJAyYaHHHX MECTaxX
auHuy pa3BepTKH. [IoCKONbKY Ha OJHH y4acTOK (POTONJIEHKH 3KCIOHH-
PYIOTCS HECKOJDbKO JHHUEI pasBepTKH, M300pa’keHHe H3JYUEHHBIX CH-
THAJIOB 3a9aCTYIO IpeACTaBJsgeT OO0 XAOTHUHYIO CMECh Pa3JIHYHBIX.
IO JAJBHOCTH M aMIJIUTYAe HWMIYJbCOB, 3HAUHTENbHAS AOJS KOTOPHIX
JacTHYHO COBMellleHa APYT C APYroMm. ’

Taxas cmcremMa perncTpalHH IHO3BOJHIA ONPEeAENHTH pacupernese-
HHe YHC/a HMOYJbCOB, CONPOBOXKAAIOIIMX MOMHUEBHH paspsii. Kpome
TOT'O, YCTAHOBJEHO, YTO B HEKOTOPHIX CAy4asx HAGJIIONAOTCH U3JIyYeH-
HBIE CHTHAJIEL, He CONPOBOXKAAIOIIHECH OTPAKEHHBIME OT KAHAJIOB MOJ-
HEH CHrHaJMaMu. DTH. HMIYJbCH, BOZHHKAIINE B 11ay3ax MexXIy MOJ-
HUEBBIMH PasPs/aMH, HASBAaHH HMIYJbCAMH HETEIIOBOrO HeMOJHHe-
BOTO DaJHOU3IyYeHHs.

B 10 xe Bpems nono6Ha51 cucTemMa perHCTpauHH uMeJa cepbesybie:
HejgocTaTkH. Tax, HanpuMep, BpeMs CYIeCTBOBAHHS CHIHAJA, OTP AXKeH--
HOrC OT KaHaja MOJIHHEBOrO Das3pafa, W JJIATENbHOCTh M3JIYUCHUS:
aTMocdepHOro paspsjia MOTyT OHTb H3MepeHBl C TOYHOCTBIO, HE mpe-
Brimapmei 1/15 ¢, uto He Bcerga nmpuHemJsemo. Her BO3MOXKHOCTH po--
c/eXMBaTh TpaHCcGhOpMalHIO (ODME CHT'HaJNa 3a BPEMS, paBHOe ile-
PUOAY TOBTOPEHHs 30HAHPYIOUINX HMNyJbcoB. Y, HakoHen, 3aperu-
CTPHPOBAHHLIE CHIHAJBI PAJHOM3JIYUEHUS He MOTYT OBITh BHIACJIEHBI
U3 CMECH CHCHAJIOB W HET BO3MOKHOCTH HCC/IE0BATh TOHKYIO CTPYK-
TYPY PalHOM3JIYUeHHsS MOJHHUEBEIX Pa3psiloB.

DTYU HeJOCTATKH YCTPAHEHb B CHCTEME DETHCTPAlldi, B KOTOPOH
usobpaxeHnue ¢ skpana MJIA npoenuporasoch Ha pPaBHOMEPHO mepe-
MelllaloIyocs KHHOMICHKY. /s Toro utoGBl HCKIIOYUTH Pa3MBITOCTE
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nsoﬁpaxceﬂnﬁ Ha KHHOIJICHKE, B HHAHKATOpE HCHOJIBSY&TCE[ S/A€KTPOH:
HO-Jy9eBas TPYOKa O CBEDXKOPOTKAM BPEMRHEM IIOCJECBeYeHHdA (3a
0,8 MEC ApKOCTD mOCTecBeYEHHA cHIKaNack Ha 90 %, a guepes 2 Mrc—
Ha 98 % ). B pesyuabrare 5TOr0o Ha PaBHOMEPHO ABHIKYIeHACS NJIEHKE .
«{popmapyercs nsobpaxenne, noao6HOe NPeACTABJCHHOMY Ha pHc. 2.2.
Ilpu rakoM cnocobe perucrpamuy HeoOXOZHMO 0fecHedHTb AOCTA-
TOYHO BHICOKYIO CKOPOCTL NepeMelleHMA IVIeHKH. ECAH moJyuuth HO-

Puc: 2.2. TrooBofi ofpasen CErHaJIOB, S8DPETHCTPHPOBAHKMX OpHE OpOeNHpPOBARAR

Ha PaBHOMEDHO HEPEMEIAIYIOcH EHHOIICHKY Hsoﬁpaxcem ¢ .SKpaHa
(aKTHBEAA PANHOAOKAIHA).

1.5—-pmosm MOCTHHX FpeaMeTOB, 2 — MyMOBGe HAaOpIHeHWe NpHeMuEKa, 3, 7, 8§ — cHr-

PANNOHSITYUEHHS MORRMEBWX DABPEfoR, 4, 6 — CHIHANH, OTPANENEHe OT KAHAKCB
nmnﬂ R — paccrosHne ot PJC,, Ao Oean.



BYIO JIMHUIO DPa3BepPTKH, HH B ONHOH TOUKE HE INEPeCceKalomylcs HU
< OZHUM 5JIEMEHTOM W306DaIKEeHHS npensLye pa3BepTKH, TO MHUHH-
MaJbHas CKOPOCTh INEpeMellleHHsl PABHOMEDHO ABHXKYIIeHcs IJICHKH
JIOJXKHA OHTh He MeHbIIEe, 9eM Uwux == AmaxcFn, TAE Ayaxc — MAKCH-
MaJIbHBIH 110 aMIJIUTYAE CHTHAJI, 3aPeTHCTPUPOBAHHBIA HA KMHOIUIEHKE,
Frp—4acTora NOBTOPEHHs 30HAUPYIOUIHX HMIY/IbCOB PJIC. TlockonbKy
Takas CKOPOCTh OKa3ajach Upe3MepHOH, -NIPHBOAAMIEH K OoJbUIOMY
Pacxopy NJEHKH M K MaJo#l JJIATEJbHOCTH HEMPepHBHOrO Hab.ione-
HHsI, TO CKOPOCTb OBLIa YMEHbUICHA [0 CPAaBHEHHIO C Upn IPHMEPHO
B 4 pasa. b

B pesyabraTte CHrHagmbl, CBSI3aHHBIE C OTpa)KeHHeM OT OJIH3-
Jiexalllix MecTHHIX TpeiMeToB, 06pasoBasy, cOBMeINasch M Iepece-
Kasich APYyr ¢ JApPYroM B Hauaje pAa3BePTKH, CJAO0XKHYIO KapTHHY
(puc. 2.2, obaacru 1, ), 10 KOTOPOH HEBO3MOXHO OXHO3HAYHO ompe-
"ZIeNUTh AMILTUTYAY OTPaXKEHHBX CHIHAJOB.

Ecam paspsj BO3HHKAeT Ha HEeGOMBLIOM PACCTOSHUH OT PajyoJo-
KalYiOHHOH CTaHNOHW, B OOJACTH CHIABHBIX OTPaxkKeHHH OT MECTHHIX
TIpeIMeTOR, TO, KaK MPABHJO, BBIIENUTh COCTABJAILIYIO CHTHAJa,
CBSI3aHHYIO C OTpa)KeHHeM OT KaHaJja MOJIHHH, HeBO3MOXKHO. OlHaKO 32
TpefenaMu 06GJACTH OTPaXKeHHs OT MECTHEIX IpPeIMETOB Ha MUHHH Pa3-
BEPTKH HaGa0AaloTCsl (IIPH OTCYTCTBUH MOJHHEBOTO paspsana) o6bIYHO
TOJLKO INYMOBBLIE HANpsXKeHHsl NpHeMHHKa (puC. 2.2, obaacte 2).
Ha ¢one mymMoBBIX HaNpsKeHHH CHIHAJBI, OTPa)KEHHBIE OT KaHa-
JIOB MOJIHHH, X0poiilo pasauyumpl (puc. 2.2, obnacru 4, 6). Ilockoabky
006/1acTh, HAXOAAIASACA 32 NpeldelaMd OTPaxkKeHHH OT MeCTHHIX Ipel-
METOB, paclojioKeHa [OCTATOYHO faJjeko (OOBIYHO Ha paccToAHHH
Gonee 40—45 km or PJIC), To mpu BO3HMKHOBEHUH B 3TOH o6aacTH
MOJIHHEBHIX Pa3pAA0B u306DaAXKEHHSA OTPaXkeHHEIX CHTHAJNOB HA COCEN-
HHX Pa3BepTKax IPAKTHIECKH He IlepeceKaioTcs. DTO IO3BOJSET CPaB-
HYTEJNbHO IPOCTO ONPeeNuTh GOpPMy, aMILIUTYLY, LJUTeNbHOCTEL (Ipo-
CTPAHCTBEHHYIO IPOTSKEHHOCTb) ¥ BPEMS CYIIECTBOBAHHA OTpPaXKeH-
HOTO CHI'HAJa. ;

Taxxke oObUHO He HaKJaIABBAIOTCS APYr Ha JPYra HMOYJbCH,
CBSI3aHHBIE C PAJKOHU3JIYUCHHEM MOJHHEBHX PaspsiioB. DTH UMIYJbCHL,
BO3HHKaIOIIHe B CIydadHble MOMEHTH BPEMEHH U He CBA3aHHBIE C pe-
XKHUMOM TOCHJIOK B IPOCTPAHCTBO 30HAMPYIOIMX HMHOYJIBCOB, oTofpa-
XKaKTCA Ha JHHUAX DA3BeDTKH B BH/AE COBOKYMHOCTH XaOTHYHO pac-
TOJNIOKEHHBIX CHTHAJOB Pas3jgHYHON (QOPMBI, aAMIHUTYAB H JIHTENb-
HocTH (puc. 2.2, obnacru 3, 7, 8). II0CKONbKY CHTHAJBL PACHpPeneNeHbl
Xa0THYHO, UX (dopMa, KaK MPaBHJIO, JIeTKO BOCCTAHABAUBAETCS, 1aiKe
€c/Md aMIUIMTYAa CHTHAJa BeJIWKa M CUTHAJ [epeceKaer HECKOJILKO
JIMHHMH PaA3BEPTKH.

Hns ynpomenus uaedtuduranum OTCHSITOH KHHOMJIGHKH HA sKpaHe
ocumagorpada ycraHaBauBaercss Tabso ¢ yacaMu, a Tak®ke ¢ Tabauy-
KaM#, rje yKashBaercs UHC/IO, MecCAl U TOX TPOBEJEHUS] KCIEpH-
MeHTa. Ilpn KpaTKOBpeMEHHOH OCTAHOBKE IJIEHKH 3TO TabJ0 JOBOJBHO
XOpomIo 3KcnoHupyerca. B Hawane passeprku (mo 31,5 M) BUIHH
OTPaXKEHUs OT MECTHHIX IpeAMeToB (pHC.2.3). MacwiTab pas3BepTKH CO-
craBaser 150 KM (YTO COOTBETCTBYET MJHUTEJIbHOCTH Pas3sBepKH
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1600 MKC) Mem,uy COCEAHEMHU axcnouuponauummu JHHAAME pas-
BepTKH npoxoant 4,7 Mc.

[Tono6Hag cucTeMa perucTpalHH IO3BOJNA nOle'-IHTb HanGogee
IleTaJbHHe JaHHHE 0 CHTHa/laX, oTPaKeHHHIX OT KAHAJOB MOJHMEBHX
' pasp4noB, a TaKkKe O CTPYKType H (pOPMe CHFHAJOB, H3AYUESHHHX BO

Prc, 2.3; Hao6paxefue, fojyyaeMoe Nps EPATEOBpe-
: MEHHO# OCTAHOBKe IVIEHKH BQ BPeMS PErH alum no-
' ) HMIYNLCARM MeTofoN, 15 certatps 19

BpeMs t]:opunponanna KaHaJOoB Mo.nnnﬁ H B naysax MEXAY MONHHE-
BHMHE DaspAfaMH.

CylnecTBeHHHM HeJOCTATKOM TAKOA CHCTEMH peruc'rpannn ABxs-
erca MaJoe BpeMd HenpepuBHo# paborbl. IIpH HCHOML30BAHHH CTaH-
paprHofi G0-MeTpOBON KacceTH MOXHO HENpepHBHO PerHCTPHPOBATEH
CArgaju JHIOb B TeyeHHe 2 MHH, B TO BpeMA KaK HaOMIONcHHA 34
rposaMH HHOTAa MOTYT MNpPOAOAXATbCA HECKOJbKO 4YacoB. B cBasm
¢ 5THM BO3HHKAOT GoJbHIMe TPyHAHOCTH nmpH ofpafoTke M aHajgH3E
_ moay4eHHok uEbOpMaluM, TaK Kak noAoOHas dopMa HpeACTaBJEHUST
JaHHLIX NPAaRTHYECKH AelaeT HeBO3MOXKHOH aBTOMATH3ALHIO mpoUecca
06paGoTKE pe3yAbTaToB SKCHEPUMEHTANbHHX HCCACAOBAHMKHE,

MoOXHO CyIIecTBEHHO YMEHBLHIUTE PacXxof $OTOMATEPHANOB H YIPO-~
CTHTH Ipouecc 06paGoTKH HH(GOPMANHH, eCIH OrPAHHUUTHCH AAHHEMH
© TOABKO O MOMEHTE IOSBJIEHHA MOJHHEBOTO pPaspsia, AJNHTeJbHOCTH
CYMIECTBOBaHHA OTPaXKEHHOTNO CHTHAJNA, PAaccTOsHAM no Gamxkafimef:

X PJIC o6aacth KaHala K €ro TpPOCTPAHCTREHEOM NPOTSHXKEHHOCTH

(npoekuyH YacTH EaHaJa MOJHHEBOTO Paspsaiaa, HaxoAsmedcs B 30He
o6zopa PJIC,, Ha NUHHIO HAKAOHHOR gaJbHOCTH). IS 8TOrO Ha sjeK-
TPOHHO-TYueBOR TPyOKe HHAHKaTOPA (POPMHPOBANACH FOPHIOHTANBHASE
. CBeTAIAACH JMHHMS, -sPKOCTb CBEUeHHS TOMEK KOTOpof Memsnach
Aoa pedcrereM BhHXoaHoro cHrHana PJICy. B muamkatope ucmoab-
30Bajack IACKTPOHHO-NYYeBasas TPYOKa cO CBePXKODOTEHM BpeMe-
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HEM IOocJecBeueHHs JlOMHHOpopa. B pesynpTate Ha paBHOMEpHO
fepeMernaonielics KuHONIEHKe (BOPMHPOBAJIOCh H300pakeHue, noLob-
HOe TpeJICTaBJeHHOMY Ha puc. 2.4. B JeBoit wactd pucyHka HaGI0-
JaeTcs CBeTyiasi.30Ha, CBA3aHHAS C CUFHAJAMHE, OTPAKEHHBIMH OT MECT-
HBHIX T[PEeAMETOB, KoTopas aHasorgysa obaactam I u 5 Ha puc. 2.2.
B jaHHOM cjyuae CHTHAJBl OTPAXKEHHA OT MECTHBIX NPEIMETOB MPO-
cTupaoTcs Ha 45 kM. Pagnosxo oT ABYX OTIeNbHEIX rOp BHAHBI Ha
paccrosiauu 49 u 67—70 kM cooTBeTcTBenHO. I1py mosBAeHun curkasa,
OTPAaXKEHHOr0 OT KaHaja MOJHHEBOIO paspsja, Ha IUVIEHKe BO3HHKAeT
TOJI0Ca, AJIHTEJIBHOCTH KOTOPOH . OIpeleNsiercs - JIUTeJbHOCTbIO CyIle-
.CTBOBAHMS CHUTHAJA OTPAXKEHHSA OT MOJNHHUH, €€ IONOXKEHHe 110 TOPU30H-
TAJH 3aBHCHMT OT PAcCTOSHHs O KaHana paspsfa. Ulupuna sTok mo-
JIOCHl ONpenessieTcss IPOCTPAHCTBEHHOH INIPOTSAKEHHOCTHIO 0Tpa>Ka10-
1mero o6bekra (B A1aHHOM cJydae — MOJHHH).

Ecain KaHaJ MOJHHY OPHEHTHPOBAH NPeHMyIECTBEHHAO BePTHKAILHO,
YTO OOBIYHO HMeeT MECTO HPH paspaie o6Jaro — 3eMJs, TO HOJO0cA
Ha KHWHOIJIGHKE, . COOTBETCTBYIONLAs 'TaKOMY OTPaXKeHHOMY CHTHaxy,
yaxasa. K coxasieHuio, 1o IIMPUHE T10J0CH. HEBO3MOXKHO OJHO3HAYHO
HHTEPIPETHPOBATh THN paspsaja. ITosoca Ha KHHOIJIEHKe MOMKET OKa-
3aTbCd y3KOH H IpH BHYTPHoOJayHOM Daspsne, ec/H KaHaJa paspsia
ODHEHTHPOBAH IIPEHMYIIECTBEHHO MNePHeHIUKYJSPHO - HaNpaBJeHHIO
30HIUPYIOLIETO. UMIYJabca, VI nuilb B TOM ciydae, KOrha. KaHasJ MoJ-
HHEBOro paspana (60 kakoe-HHGYyAb H3 €r0 OTBETBJCHHH) OKa3hIBa-
€TCsl OPUEHTHPOBAHHBIM BJOJb JIMHHHM PACHPOCTPAHEHHU 30HLUPYIO-
miero uMnyspca. PJIC, muprHa NoJoCH MOKET 0Ka3aThCsl 3HAUHTENb-
HOH, COOTBETCTBYIOIiEH HECKOJBbKUM KHJIOMeTpam Hpocrpaucrsa. Ha
pHc. 2.4 BHAHO, Y4TO DPajHO3X0 MOJHHH HMeeT IPOTSIKeHHOCTh 6 KM
(TouHee, HJuHA NPOEKUMM KaHajda PASPSAa Ha JIHHHIO HAKJIOHHOH
JAJbHOCTH cOCTaBiser 6 KM) M HAOMI04AaeTcss HA DACCTOSIHHA 57—
63 kM or paxdoJokaropa. B maHHOM clyyae MOJHHS HMeNa TPH MOIL-
HBIX BO3BPAaTHHIX yAapa IJIUTEJbHOCTDHIO: nepBbm-—77 MC, BTOpO# —
26 mc, Tpernii — 43 Mc, a TakxKe ueTBepTHIH crabbil BOIBPATHEHI yaap
AJUTEJIBHOCTBIO 22 Mc (¢ 265 no 287 Mc oT Havajd NepBOro BO3BpAT-
Horo ypapa). Ofmas IJIMTeNBHOCTD CYyILECTBOBAHUA DAJMO3Xa MOJ-
Huu — 287 wmc. ' (Kak #m3BecTHO, pa3psl MOJHHH NPOXOJHUT HECKOJBKO
CcTajufl CBOEro PasBUTHA: 1) cTaluio CTYIEHUIATOrO TP, 2) crapuio
BO3BPATHOTO WJIH OGpaTHOro yAapa, Hocie KOTOPOH HHOTAA CJAefyer
CTPEJIOBHIAHBIA JHAED, NPelllleCTBYIOIIME ellle OZHOMY BO3BPATHOMY
yaapy. B ojaHol BCHBIIKE MOJHHH MOMKET COAEPKATHCS HECKOJIbKO
CTPENIOBHAHBIX JHUAEPOB U CASAYIOUINX 32 HUMH BO3BPATHHIX yAapos.
Ilonpobuee 06 stom cM., Hampumep, y M. HOmana [188].)

KpoMe oTpamKeHHBHIX CHUTHAJOB (KAHAJOM MOJHHA M MECTHBIMY
TpelMeTaMi) Ha IJIeHKe HAG/IONAETCs MHOKECTBO CHIHAJIOB, X40THUHO
pacnpefeeHHBX Kak 110 BpeMeHHOH IIKaje, TAK W MO IIKaJje PaccTos-
HUH. DTH CHTHaJbl CBSI3aHH € DaJHOH3JIyueHHeM, BO3HHKAIOUINM
TIpY NOABJCHHM CHILHOTOYHEIX aTMochepHHX paspanoB. Cpens sTHX
CHTHAJIOB BCTPEYAoTCd JUIHTEAbHBE UMIOYNbCH (puc. 2.4, obnacts [ u
COOTBeTCTBEHHO puc. 2.2, o6nacTy 8). Yanie BCTpeyaoTCs MHOTOYHC-
JieHHHe KPaTKOBPeMEeHHBIe MMIYJAbCH (puc. 2.4, o6nactb 2 ¥ COOTBET-
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MeTofMKa Obla H3MeHeHA. B Tex cayuasix, KOra MHTEHCHBHOCTH IPO-
30BBIX NIpOLeccOB Oblia 3HAYHTENBbHOH (uYHCJIO paspsiioB Gojee 10—
15 B 1 MuH), ynpaBasiomei cranosunacs PJICy, U JaHHEE O KOOpIH-
HaTax 30HB MaKCHMaJbHOH T'PO30BOH aKTHBHOCTH HEPENABaJHUCh Olle-
patopy PJICcy, KOTOpHI BEINOJNHSJI BepPTHKAJbHEIE paspessl obaad-
HOCTH B OKpPeCTHOCTAX 3T0H 30HH. Omneparop PJICy unepuopnuyecku
(B 3aBHCHMOCTH OT AHHAMHKH mpoiecca depe3 156—20 unu 30—40 Mun)
NPOHU3BOIHJI CEKTOPHOE CKAHWPOBAHHWE AaHTEHHOH CHCTEMBI, YTOOHBI BEI-
SIBUTD IIepeMelleHHe LeHTpa I'PO30BOrO 0Yara, Iocje 4ero BHOBb yCTa-
HaBJHBaJ aHTEHHYI0 CHCTEMY HENOABHXKHO B a3UMyTe Ha CKOPPEKTH-
POBAHHOe NOJIOXKEHMEe 30HH MAaKCHMAJbHOH I'PO30BOH aKTHBHOCTH.

B mocnenHue roAm Ajs DOJYYeHHS NPOCTPAHCTBEHHOH NAHOPAMEI
TPO30BOH 2KTHBHOCTH B 00JAUHOM TIOJIe IPUMEHSJACk CAEAYIOIHASK Me-
tToAuka. [Tocse HaxoxAeHHd LEHTPa IPO30BOIl aKTHBHOCTH NOCJEL0BA-
TeJbHO NPOU3BOAMJAUCE HaAOJIONEHHS 3a pas3psagaMH B TeueHHe 1—
2 MuH B a3uUMyTax depe3 5—6° (HOJOBHHA WIMPHHEl AMarpaMMBl Ha-
npasiieHHOCTH aHTeHHO# cucteMu PJIC,) BOpaso u BJAeBO OT 3TOro
IEHTPA, a 3aTeM, B 3aBHCHMOCTH OT YacTOTH CJAeJOBaHHS PAa3psaioB,
yepe3. b usiu 10° go rpamun rposdoBoro oyara. CHHXPOHHO ¢ THMH Ha-
6aogenuaMu onepatopamu PJICqy, IpOU3BOJUNNCL BepTHKAJbHEE pa-
JMOJIOKAllHOHHEE pa3pesbl OOJauyHOCTH B TeX Ke a3UMyTax. 1akuM
obpa3om moayuajsace HHpoOpPMalus O mapamerpax o6JauHOrO HOJS H
MECTOIIOJIOXKEHHUH B HeM IPO30BOro ouara, a Takike 0 CTPYKTYPe 3TOro
ouara. '

Tlocnennue nBe METONHKH MOTJH IIPUMEHSTBCS NPH AOCTATOYHO HH-
TEHCHBHBIX I'PO30BBIX IIPOLECCAX C YACTOTOH paspsanos Gosee 10 muu—!,
Ilpn wmeHpllefi HHTEHCHBHOCTH TIPO3H ONPENENHTh MECTOLOJOMKEHHe
MaKCHMyMa TPO30BOH aKTHBHOCTH ¢ IIOMOIIBIO NpHMeHsieMOH ammapa-
TYpPH 3aTPyAHHUTEJBHO, B TAKHX CUTyalusx paGora NIPOBOAMIACH IO
nepBo# MeTOAHKE. ' :

IlepeiiseM Tenepb K aHAJAH3Y Pe3yJbTATOB HUCCAENOBAHHH I'PO3OBHIX
IPOIECCOB C OMOUIBIO PaAHONOKAMOHHBIX CTAHIMH METPOBOTO H CaH-
THMETPOBOr0 AMANa30HOB. ‘

2.3. PesyabraThl aKTUBHOH PaAHOJOKALMH IPO3OBBIX 04aros

Kak yxXe oTMeyasoch, akTHBHAS PaJIHOJOKAIHS B METPOBOM [Ha-
DasoHe NosBoJser HabmonaTh 3a AWHAMUKOH, CTPYKTYPOH m Tpamc-
¢opmanuefl TPO3OBHIX 0YATOB, B TO BPeMs KAK aKTHBHAS PajHOJIOKa-
u¥ss B CaHTHMETPOBOM [AHANla30He AJHH BoJH (cragpaptHele MPJI,
6oproseie u aucneruepckue PJIC) sumb KocBeHHBIM 06pa3oM ompene-
JITET BepPOSITHOCTB CYLIECTBOBAaHHSI TPO30BOrO Ipouecca B AAHHOM
ofake W He XapaKTepH3yeT HH PeasNbHYI0 HHTEHCHBHOCTL TPO3bl, HH
TeM GoJiee TPO300OIACHOCTh 06JIaKOB. v

TlpoananusupyeM HEKOTOPHIE Pe3yJabTAaThHl CHHXPOHHBIX HabJmole-
Hull 32 rpo3oBofi objauHocThio ¢ nmoMombio MPJI m anmapatypsl, co-
_3naHHO# Ha 6aze PJIC,. :
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2.3.1. 06 sppexTHBHOA OTpaKalOUEeH NOBEPXHOCTH KAHANA MOJIHHH

" OpHO# ¥3 OCHOBHHIX PaJHOJOKANHOHHHX XapaKTEPHUCTHK KaHala
MOJNHHEBOTO paspsajna sBiasiercd sddexTuBHas orpaxkarolias NOBEpPX-
Hocth (DOII). C yueToM CHIOKHOTO IPOCTPAHCTBEHHOIO pacIpejesie-
Hus oTpaxawuero obwekra DOIl kaHana MOJHHH, COCTOSIIErC U3
OCHOBHOTO KaHaja pas3psiia HW MHOTOUMCJEHHHX €ro OTBETBICHHH,
CJIOXHEIM O6pPa30M 3aBHCHT OT PACHOJIOXKEHHS OTPAXKAIOMIHUX 3JeMEeH-
TOB KAaHajla B IPOCTPAHCTBE H HX TeOMeTPHUECKHX XapPaKTEPHUCTUK.
OpHYME H3 IepPBHIX TeOpeTHUYecKHX pabor no pacuery DOIl mosaHuM
6b1n paborer K. A. Haycoma [197] u JI. M. Jusunckoro [47, 48,
199]. Idaycom cuuTaJ, 4TO OCHOBHOM BKJAJ B PaAM03X0 MOJHHH BHO-
CAT MOHH3WPOBAHHEIE KAHAJE], pPacloJiokKeHHble NepleH HKYAIPHO Ha-
NIpaBJEHHUIO PACIPOCTPAHEHHS 30HAUPYIOULIErO0 HMIYJbca. IHBHHCKHUH
NpOU3BeJl pacyeTsl NJisl IIPOH3BOJIbHON OpPHEHTAIMH KaHaja paspsja.
YuureBag BaxHOCTh 3TOTO BOOPOCA, MBI COUNH HYXKHEIM PacCMOTPETh
€ro B 3TOH KHHTe NOADPOGHO.

Kaman MoaHueBOro paspsiia mpejacraBsieT cofolt HeOMHOPOLHOCTb
B NPOCTPAHCTBE, NPOSABJSIOILYIOCS B TOM, YTO B 30He KaHaJja HabJio-
JaeTcst BHCOKas CTENeHbh HOHM3ALUM Tas3a W ero TeMueparypa 3Haul-
TeMbHO BHILE TEMUEPaTypH OKpyxaiomed cpeari. Kak napectno [158],
OTparKeHHe JEKTPOMATHHTHEIX BOJH OT KaHAJa BO3MOXKHO JIHIIb B TOM
cjaydae, eCcJH BOJHOBOE CONPOTHBJIEHHe O6BEKTa OTAMYAETCS OT BOJ-
HOBOTI'O CONPOTHUBJICHHSI CpeIBl. BojiHOBOe conpoTuBjiicHHe (Z) 3aBHCHT
KaK OT KOMIUIEKCHOH AH3JEKTPHYECKOH (), Tax H OT MarHWTHOH (W)
IPOHHLAEMOCTH: :

Z=VTnf.

Herpynso moxasaTh, 4TO TeMIEPATYPHHIA KOHTPACT He MOXKeT OHITh
NpHYHHOH, O6yCAOBIHBAIOIIEH 32MeTHOe OTpaxeHMe PaAuoBoJH. Kak
H3BecTHO [16D], ¢ yBeqnueHHeM TeMImepaTyphHl rasa ero JAH3JEKTpPHUe-
CKas NPOHHIAEeMOCTh yMeHbmnaercs. (I usiekTprnueckas IIPOHHIAE-
MOCTh BakyyMma &o= 8,854-10-12 ®/M, MakcuMasbHOe 3HaUeHHe IJIs
Bo3ayxa ez = (1+4,6-10~*) g P /m [165].) MaruuTHasi OIPOHHLAEMOCTb
rasa He3aBHCHMO OT TEMNEPaTyphl IIPAKTHYECKH DaBHA MAarHUTHOH
NPOHHIAEMOCTH Bakyyma po= 1,257-10-¢ T'm/m. Ecam wuccnegosathb
BJWSHHE TONBKO TeMIEpPaTypHOro (aKTopa Ha OTPaXKEHHe DaAMOBOJIH
H TPEANOJOXRNTh, UTO B KaHaje MOJHHH ra3 pasorper, HO HE MOHHU3H-
poBaH, To HauGosee GaaronpusaTHOH cuTyauue#l Ijsi (GOPMHUPOBAHUA
OTPaXKeHHOTO CHTHAJjia CJeLyeT CUYWTAThL TaKylo, IPDH KOTOPOH KaHaJ
MOJHUK (POPMHPYETCs B cpelle, UMeIoUlell MaKCHUMAaAbHYIO AWIJIEKTPH-
yeckylo mpomunaemocth. Ho pmaxke B sToM coiyuae K03(QQHUHEHT OT-
pakeHus PafMOBOJH 1Mo MOWHOCTH ([p|2) OT MIOCKOH rpaHHIE Pas-
Jejia ABYX Cpef NpH HEePHeHAMKYJSIpHOM [aJeHHH BOJHH OyIerT paBeH
BCEro

2 | Zi—Zo
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3* 35

[=1,38-10, 2.1)



rie Z— BOJHOBOe CONPOTHBJIEHHe aTMOChepHOro BO3NyXa, Z; =
— 4/ o/ (1 F+4,6-10~%) g9 = (1 — 2,3-10-*) Zy; Z,— BOJIHOBOE COMpO-

THBJIeHHe BakyyMa (Zo == 377 Om), Zo = 4/ uo/€o0.

Takum o6pasoM, OTpazKeHHe PaLHOBOJH OT KaHala MOJHHH 06yc-
JIOBJIUBAETCS HE BHICOKOH TeMIepaTypol KaHaJja, a BHICOKOH CTeNeHbIo
HOHW3AIHH — HaJHYHEM B KaHaje MOJHHH GOJLIIOTO UHCJIA 3apsxKeH-
HBIX YaCTHIL

Kax wmsBectHo [107], HaiauuhHe B NPOCTPAHCTBE 3apsiKEHHBIX Ya-
CTHI[ NPHBOJNT K U3MEHEHHIO NUJIEKTPHUUECKOH NPOHHLAEMOCTH H IIO-
SABJIEHHIO AKTHBHOH. MPOBOAKMMOCTH CPeldbl. IDTO SBJASETCH CJAEACTBHEM
BO3JIefiCTBHS Ha 3apsKeHHBIE UACTHLBl SJIEKTPHYECKOH cocTaBasgmomel
3JEKTPOMATHATHOTO MOJIS, IIPHBOJSIILEro K KojieGaTelbHOMY ABHKEHUIO
uyactul. B mpocrefimem ciaywae (moJe JUHEHHO INOJAPH30BAHO H H3-
MeHSIeTCsl IO CHHYCOHAAJBHOMY 3aKOHY) II0Jie NPHBOAMUT HaCTHILHL
B KoJeGJioleecs COCTOSIHAe, H B IPOCTPAHCTBE HAUMHAET IPOTEKaTb
TOK, IIJIOTHOCTH KOTOPOTO

NrgrE .o , ’
ip= rZ;r m (v2—!\im2 —j v2+m2)exp iot, - (2.2)
rie N,— KOHUEHTPAIHs 3apAMKEHHBIX UYaCTHI, ¢,— 3apAl YacTHIEHL,
my— Macca 3apsXKeHHOH dvacTHUH, E,— aMIIATyAa BHENIHEro BO3-
6yxeHns, o — JacToTa BHIHYXKJEHHBIX KoJeOaHWH, v — 4acToTa CTOJ-

KHOBEHHUS 3aPsXKEHHBIX YacTHL, { = 4/ —1.

Us coormomenus (2.2) cienyer, uTO IJIOTHOCTb TOKA 3aBHCHUT OT
yIenbHOTO 3apsaaa yactuin g/m. OCHOBHOH BKJaX B KOHBEKTHBHEIH TOK
BHOCSIT 3JIEKTPOHEI, 06J1afatoniye MaKCHMaNbLHEIM YIeJIbHBIM 3aPSAJ0M:
e/m =1,76-10-11 Ka/kr, rae e = 1,602-10-1° Ka—3zapsan sJekTpoHa,
m=29,11-10-3! gr— macca sjiexkTpoHa. Bxiajnom ApPYyrux 3apsiKeH-
HBIX YaCTHIl MOXKHO npeHeOpeub. Torpa s HOHM3MPOBAHHOTO rasa
yleabHasi MPOBOJUMOCTL CPEAH Yy M €e JH3JeKTPHYecKas NpOHHIae-
MOCTb &y paBHHL [158]:

Ne2v k :
u =——E 2-3
Y m(o)Q—I—vi) ’ (2-3)
Ne?
NP e 2.4
Su—-gp m((;)2+’\)§)’ ( )

rae N — KOHUeHTpauusi CBOOGOAHEIX 3JEeKTPOHOB, Ve — JaCTOTA CTOJK-
HOBEHHsI 3JIEKTPOHOB C yYacTHHaMH (MOJEKyJaMd W HOHAMH) Tasa,
€cp — OUIJEKTPHUECKAS NMPOHUIAEMOCTh HEHOHM3HPOBAHHOHN. CPeHl.

OcHOBHOH TPHYMHOH, MPUBOASAMIEH K MOSIBJEHHIO aKTHBHOH IPOBO-
IMMOCTH ¥ H3MEHEHUI0 AUSJIEKTPHUECKOH IIPOHUIAEMOCTH HOHH3HPO-
BaHHOU cpejbl, ABJASETCS HaJHUKE B 3TOH cpefie cBOGOJHEIX 3JEKTPO-
HOB (TakK Kak OHH 006/afal0T MAKCHMAaJbHBIM VIEJIbHBIM 3apsAA0OM
e/m =1,76-10'! Ka/xr). HacTtora CTOJKHOBEHHS CBOGOJHBEIX 2JEKTPO-
HOB ¢ HEHTPaJIbHBIMH MOJIEKyJaMHU rasa paBHa

ve = RN 4/3kT]m =2,4-107p+/T,



The Ru——sngcpemnnuuﬁ panmyc Mo.uexyau rasa. (4as asora Ru=
= 1,89-10~" M, ans k@pcaopoxa Rx = 1,81-10~ u); T —reMnepa-
Typa rasa, B K; m-— Macca a.nex'rpona p — AaBaeHHe rasa; £—mo-
croafHas BoabnMana..

Boarosoe conpo'mmeﬂue cpenu, oﬁ.nanaromeﬁ Kone'moﬁ IPOBOMAH-
MOCTBIO, paano ‘

Zo=VilE =Ty

KoathdpuumenT OTpaxKeHHS PANHOBOAH IO MOLIHOCTH |g|2, BHYyHC-
JIEHHH# Mo cooTHOMEHHIO (2.1) Aaf pasAAYANX AJHH BOJH EKTPO-

PHe, 25. 3asHcuMocTh kostduuEeHTA
2)KeHHs! PAfHOBOAH IO MOUIHOCTH
lpﬁ OT uacTOTH KodeGamuil f mpu pas-
JHuHOf KOHHeRTDAUKH CBOGOAHHE SJeK-
- - TPOBOB.
Koumeurp u-: 1) 10" 2) 1 s% 10la
ST E g s I B
e pem 3
A (tmmug 1—6), 3600 K (lipn?;ie ?—-9)

MATHATHOIO TOJAS H PAS/HYHHX KOHUEHTDAIuf cBOGOAHBIX a.nempo-
HOB, npexcraeien na puc. 2.5. [Ipr pacuere Temneparypa rasa mpu-
uamanack passoli T = 270 K npw N < 102! »—2 1 pasuo#t T'= 3600 K
npu N == 102 u~3. JeficTBuTe/IbEO, HUSKasA KOHUEHTPALHKS SJEKTPOHOB
XapakTepHa JJfi XOJOAHOTO Paspsia, BOSHHKAIODIEre Ha sTame (op-
MHPOBAHASL CTYHEHY4aTOTO JHZepa. TeMmmepatypa rasa B -00AacTH
KOPOHHOTO Paspsijia NPAKTHYECKH OCTAETCA DPABHOH TEMNEPATYpe OKpY:
xaomed cpean [12]. Brcokas KOHNEHTpalds CBOSOAHEX SAEKTpPO-
HOB HaOMOZAaeTcq B CHABLHOTOUHOM, PasorperoM IO BHCORKHX TEMIe-
patyp KaEaje Ayroporo paspsia. B masaxbEui neprox ¢opmuposa-
HHAS KYTOROrO KaHa/a ero TeMOepaTypa usMepsiercd AeCATKaMH THCIY
rpanycoB {o6uiuno 24 000-—35000 K) [51, 56, 111]. Ho.nocae saBep-
IIeHus HMNYJbCA TOKA, ANUTEJbHOCTHIO B HECKOJBKO NECATKOB MHKpO-
cexynz, (B cpexueM 50—70 MKc), TeMuepaTypa Kanaaa SelcTpo (B Te-
YeHHe HECKOJbKHMX JeCATKOB MMINHCeKYHI) cHHXaerca Ao 3000—
6000 K [253]. Ilpupenennue Ha puc. 2.5 3aBHCHMOCTH CUPaBEAJHBEL,
ecnd OTPaxKeHHe BOJNH HPOHCXOZHT OT NJOCKOR IpaHHMLE pasiena
JBYX TOJYOrpakHieHHHX cpell. IPH HOPMAaNbHOM MANEHHM PAaAKo-
BOJH, Ha HJROCKOCT> paszena. IlpnMerncrme NMoNyueHRHX 3HaueHmf
|p|? momycTaMoO B chywae, ecau’ PasMepH HOHHSHPOBAHHOR SOHH
CYIXCTBEHHO NPEBHIIAIOT r.uyﬁnuy l'lpOHHKHOBEHBH 3nex=rpomamn'r-
“HOTO TOJA. s e ‘
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I“.ny6m1a NPOHHKHOBEHHS! 3/1eKTPOMATHHTHOIO 1oJis § o6paTHa meii—
CTBHTEJbHOH 9acTH KO3 dHINEHTa PaCIPOCTPAHEHUS

1/6 =Re & =Re 4/}t (e — jy/0),

rie Re— meficTBaTenbHas 9acTh KOMILIEKCHOrO Ko3(bdHIHEHTa pac-
NpOCTpaHEeHHs, K -— KOMIUIEKCHBIH KO3((HUHEHT paclpOCTpaHeHHs...
‘3aBHCHMOCTb TNIyOMHBI IPOHUKHOBEHHS 3JEKTPOMATHHUTHOTO IMOJIST
B HOHU3HPOBAHHYIO CPENY OT YACTOTHl KOJeGaHHH NIPH PasiauuHOl KOH~
LeHTPAlUH CBOGOAHBIX 3JEKTPOHOB IpEACTaBjeHA Ha puc. 2.6.

im.
10r -
/1 /

. 70_1-\_—/
y 4 ‘Puc. 2.6. 3aBHCHMOCTb Ty GUHBL npo~

02 HHKHOBEHHS 3J1€KTPOMAarHUTHOTO -NOJst O-

B HOHMBHDOBAHHBIH CJOA OT YaCTOTHE

KojieGannt f IpH pAa3JIMYHOH KOHIEH-
Tpauuu CBOOOAHHIX 3JICKTPOHOB.

i ] ]
8 R E] 70 Kounen usg, M—3: 1) 101, 2) 107, 3) 1018,
168 0 0" fry Tpaus, M7 D) gt )

107%

Ecan pasmepnl MOHH3MPOBAHHOIO NPOCTPAHCTBA CPABHUMEL C TJIY-
61HON TIPOHWKHOBEHHS PAJHOBOJH, JJIS OHNPeJeTeHHS XaPaKTepUCTHK.
OTPaXKEHHOIO CHT'HAJa HeOoOXONHMMO YUHTHIBATH PaccesHHe DagHOBOJIIH
OTAENBHLIMH CBOGOIHBIMY 3JEKTPOHAMHU. 3Iech OTPAHHUHUMCS HCCHe-
JIOBAaHHeM IpOllecca OTPAXKeHHS 3JeKTPOMATHHUTHEIX BOJH OT KaHAJOB:
MOJIHHH, Y KOTOPBIX TVIyOMHA NPOHHKHOBEHUS 3J€KTPOMATHATHOTO IIOJIS:
CyIIeCTBEHHO MeHbIEe pa3MepoB Kauaja. HaszoBem Takwe KaHasbl Ha-
CHIIIEHHbLIMH. ECAW HacHIIeHHBHA KaHaJ UMeeT Koa(pq)HuHeHT oTpaxKe--
HEst |p|?, GJOMBKHE K eIHHMIE, TO 6e3 CYHLECTBGHHOI/I TIOrPEIIHOCTH €ro
MOMKHO pacCMATPHBAThL KaK HAEaJbHHN oTpamaionyii ofwekr. Ecuam
|p|? 3amerHO OTIMYaeTcs OT €AMHMIB, HO KaHaJ Henpo3payeH st
panuoBONH (OHH B HEM 3aTyXalOT H TIIyOHHA HPOHHMKHOBEHHS HeBe-
JHuKa), TO CIPAaBeJJIHBO COOTHOLIEHME :

oo =|p[" Ow

e 0p— 3 deKTHBHAS OTpaXKaOIMasg IOBEPXHOCTb KaHaja MOJHHN
¢ KO3(h()HUHEHTOM OTPAXKEHHsi PAJHOBOJH, DABHEIM |p|% ow— 3~
(herTUBHASA OTpazKapllas MOBEPXHOCTh HIEAJbHO OTParKaIollero 06B--
€KTa C IEOMETPHUECKOH CTPYKTYDPOH, HIACHTHYHOH CprKType KaHaJa:
MOJHUH.

YUHTHBafA OCEBYID CHMMETPHMIO KaHaja MOJHHH, er0 MOXKHO CUH-
TaTh LHJIHHAPHYECKMM oTpaxareneM. OQHAKO H3BECTHHIE COOTHOLUE--
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ung |25, 148, 158], onpegensgiomlHe 3PPeKTEBHYIO 0TPAKAICILYI0 IO-
BEPXHOCTb UMAHHAPHYECKOrO OTpaxaTens depes AAHRY L* u papuycr:

ol 2“'1"2 . mparzhd (2.5)

G = lp’su[*?(l %r) npH <& A, ’ (2.8)
n—
A

ZA10T cymec'raenuo 3ABHIIEHHYI0 BEJNWYHHY O, AZOCTHTAKOILYI0 COTEH
THCAY KBaZPATHEHX METPOB A KaHANoB ¢ pasMepaMu L¥* =1 kM H
r=10...15 M.

3aBHINeHRe BeIAYHAN ¢ OOBACHACTCSA TeM, YTO COOTEHOoINeHHsa (2.5)
d (2.6) cupaBeAHBH TOABLKO ARA cAy4as HOPMAJbHOrO HafeHAA Ha
IEIMHAPEYECKUH OTpaxaTteldb NJOCKOH SJEKTPOMACHHTHOR BOJHH,
¥ KOTOpO# BEKTOP nanpﬂmennocm SNEKTPHYECKOrO NONA MapajaieleH
OCH UHAHHADA.

TIprn ananhse sgdekTHRHOH oTpaxaomell mosepxHOCTR HE0OXO-
JAMO YUHTHBATh OCOGEHHOCTH TeOMETPHYeCKOR CTPYKTYDH MOJIHHH,
A EMEHHO ee¢ CYIEeCTBEHHYX H3JOMAHHOCTh, OTHOCHTEJbHYIO NpOHS-
BOJIBHOCTD OpHEHTANHHA OTHENBHHX €€ OTPEIKOB B IPOCTPAHCTEE ¥ pa3-
BETBJICHHOCTD.

Bonee copapefaunof npelcrabagercd MoAenb, B KOTOpoil orpamen-
HHA OT MOJHHH CHFHaJ PacCMaTPHBaeTcd KaK HeKOrepeHTHAs COBOKYI--
HOCTh He3aBHCAMMX CUTHAJOB, OTPaXKeHHHX OTAeJLHHMH NPOH3BOALHO
ODHEHTHPOBAHHHIMH B OTpaxaoleM o0beMe Ay IpaMoJEHeHHLIMH
ydacTKaMR KaHaaa. I[lox orpaxkaiompM o6beMoM Av TUoHMMAaercd
00jacTh MPOCTPAHCTBA, M3 KOTOPOHR ONHOBPEMEHHO OT BCeX Haxoad-
duxcs B Helt uesell MPHXOLUT OTPAKEHHH CHrHAA HA BXOA NIpHEMHHKA
PJIC. Ecan yron puarpaMMH HanpaBAEHHOCTH aHTeHHOH cHCcTeMH
PJIC B TopH3OHTAALHOH U BePTHKAJbHOH NJOCKOCTAX COOTBETCTBEHHO
paBel 8 H ¢ 1 HOTOK SHEPruH, K3jiydaeMbl aHTeKHofl cucremol PJIC
3a OpefeNH YKa3aHHHX YIAoB, IpeHeGpeXKHMO Maj, TO OTPaKaIoIIHA
.Oﬁ'beM HPOCTPAHCTBA PaBeH

Ao-—nR’chc-r A .
rhe R— pacc'roanne OT orpaxawmero o0beKTa, T-— LIMTEIBHOCTD
SoHpHpyIOMero uMnyasca PJIC, ¢ — cropocTh pacmpocTpaHeRns pa-
JAHOBOMH.

O6parHoe paccesHiHe PaJHOBOJNE NEAHEAPHIECKAMY OTPAKATEAIMHA
H3ydajocsk B paforax [25P 148, 162].-

OrpadnyHM HeclIell0BAHHE XaPARTEPHCTHK OTPAXEHHHX CHTHAJIOB
CNy4aeM OTPaxKeHHs OT HACHIICHHHX KAHAJIOB MOJHEH, Y KOTOPHX
pajAyc HOHHSHpPOBAHHOK 30HH' r == A. B aTOM cayuae atb(})emunnaa
©OTPaXapINas NOBEPXHOCTL PaBHA [148]

_ awri¥cosp | ° ( P B)
3 ol® , 2.7)
% sinf )

39



roe L* — nauma IUTHHIPHYECKOTO  OTpasKAaTeNs, f—yror wmexay
IIJIOCKOCTBIO, HOPMAJbHOR K OCH UWIMHApPa, H HaIpaBJeHHeM pacnpo—
CTpaHeHHs 3IEeKTPOMATHATHEIX BOJIH.

Vs Beipaxkenns (2.7) cienyer, YTO BeJMUMHA G ABJSETCHS . OCIHJI-
aupymomell ¢Qysxuued, AOCTHTAOIENd MaKCHMyMa, COOTBETCTBYIOHIEro
BHpaxenuo (2.5), muume npu p=0. Ilpu p > Af4] Beauunna o cyue-
'CTBEHHO MeHble MAKCHMAJLHOTO 3HAUEHHS.

Econ kavanm MOJNHHU ‘U €rO OTBETBJEHHS NPEJCTABHTh B BHIE OT-
JIeJbHBEIX IPAMOJUHEHHEIX YIaCTKOB, HE3aBHCHMO OTPaIKAIOIIUX 3JIeK-
TPOMAarHHUTHEIE BOJIHBL, TO pe3yJbTHpylomas 3(M¢EKTHBHAS OTpaxalo-
mAas MOBEPXHOCTh 7 HE3aBUCUMHX OTpaxaresel, HaxOASMUXCs B OT-
paxaromeMm o6reMe Av, paBHa

o= [ Z f\/c;L exp ( MR‘)]? X | (2.8)

i=I1

rae o;— 3hQeKTuBHAs OTpaKampuiasi NOBEPXHOCTh [-TO OTPAXKATeJs,
R;— paccrosnue or $asoBoro UeHTpPa aHTEHHH JO CEPEeIHHBI [-I0 Nps-
MOJUHEAHOr0 MUIHHAPHUIECKOTO OTPAKATENS.

IIpou3BOJbHOCT, OPHEHTAUMH OTAENbLHBIX OTPAXKAIOUIUX 3JeMEHTOB
06YCJIOB/INBAET CTATHCTHUECKHH XapaKTep BEJHYHHHI 0, KOTOpas Noi-
YHHSIETCA SKCIOHEHIHANLHOMY 3aK0Hy pacupeneaesus

PO =5—exp(—5=), @9

rie p(o) — QyHKUUS pacopejesleHHsT BeJHUHHBl O, Ooom — CPELHAT
DO0I1 kaHana MOJHHH.

Cpenusas s ¢dexTaBHAA oTpaxalollas N0OBEPXHOCTb KaHANIA MOJHUK
¢ yueToM TeopeMsl UeOHieBa pasHa

n
Gobm, A2 f; 0; ~o.nb, ©(2.10)

rie o;— CpelHsst 3(pdeKTUBHAN OTPAKAIOMAS HOBEPXHOCTh OTHAENb
HOTO IPSIMOJMHEHHOro yuacTka Kasaja MOJHHAM.

UTo06r HaliTH- 0; OPEANoIoXRUM, 910 p(L*) u p(r) — Qyuknum pac-
HpejeneHusl NAUHB L¥ OTAEJbHOTO NPSMOYrOJBHOTO yyacTKa KaHaja
U ero pajuyca r COOTBETCTBEHHO. B 3TOM chayuae, mpenmoJaras, 4To
BeJIUUYHHA f§-C PAaBHOH BepPOATHOCTBIO MOMKeT NPUHHMAThL JIOOHe 3Ha-
ueHusi B gHTepBane 0 << f << nf2, umeeM

#*
r

Makc Makce /2
. 2 2
si=lot § munar § peydrs | 25t
N N " )
sin{ - sin
X L# _gn—j;——) dg, @.11)
X sinf
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vie Luse 8 Luus — COOTBETCTBEHHO MAKCHMANLHAS B MUHHMAJBLHAN
ANHHA OTAENLHHX NPAMOJNHHEAHNX YYaCTKOB KAHaN2 MOJHEE, Fyaxe M
Fuye — COOTBETCTBEHHO MBKCHMAJBHHA H MUHHMaJAbHNA pajHyc oT-
JEeJbHHX YYaCTKOB KaHAJa MOJHHH,
TTocne BRegeHAn uepeuelmoﬁ 1 = 2nL*f} sin B mowyanm
2Le

* . .
I’wm-. ruaxc A

& =|ol j p LMdLt § pe(ryar 2’:’; § S04 . (212)

L © Tyum

MHH

ITpeacrasuym BHpaxenne (2:.12) B BHAE
L:tam ' © Tuage

3 =|pl* S puLryaLr § py(rydr

r
L - MUY

x[§ S0 gy — s—iﬂ’-;-'idu]_. @13
2nl
* '

Hsa (2.13) cnexyer EepaBeHCTBO

2rL <

*
Magc Hﬂm

4]
Ll - du |
lor* § p(L*)dL*rS pa(nyar Z Ss"'“d - i<
. FA min T”t'

*
) Luauc - rll-ﬂlt

<u<lpp § namarr § pni ar 2 2"' S sinta (.14

FA ¥,
MUH sad

Tocae mpeoSpasobanss (2.14) nonyqéeia -
:l!.ltl’.‘. ruam

oF § p@ars § perdr (e — B)ar <ai<lob

.
L .
MAKC "maxe

X § awnarr § pinyrisar. © 2.18)

L:m soum ' '
YuuTHBASs, YTQ
o Loae Fuame

= § pumicars, 7= pinrdr, @19
. . L:nm ‘ Tusm - )

HMeeM » :
off (FLF — FAln®) <8 < lp P FL. @.17)
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Haunrle QOTOMETPUUECKUX HCCASNOBAHUM MOJHUH TOKA3LIBAIOT,
4TO B Npejesnax OT/AeJbHOH CTYIICHH JHAepa, CPelHAd AJHHA KOTOpOh
30—70 M, kaHaj MOJHHH JOCTATOYHO LpPSIMOJHHEEH W MOXKET pac-
CMaTPUBATLCS Kak OTAENbHBIH NPAMOJUHEHHBIH HUAMHIPHUECKU# OT-
paxarean. [lockoabky pauHa Boae PJIC cyliecTBEHHO MeEHbLIE
cpeflHell JNJMUHB OTHENBHOTO YyuacTKa KaHaja MOJHMH, CIpPaBelJHBO
HEpPaBEHCTBO

FL* > FAja’. »
Tak, mpu L*>> 10L* numeem rA/n? <C0,017L* u mepasencro (2.17)
3anuceBaercs B BUIE
0,99 |p P FL* < &, < |p P FL¥,
T. €. IPAKTHUECKH
6, ~ |pPPL*. (2.18)

Cpennsis a(deKTHBHAS OTPaXkalolias NOBEPXHOCTh KaHAIa MOJ-
HHM, ucxoxs u3 Brpaxena# (2.10) u (2.18), paBHa ,
Gosm =~ n|p > FL*. (2.19)

31ech 71— UHCIO OTAEJbHBIX NPAMOJUHERHBIX YUacTKOB KaHajga B OT-
paxaromem obbeMe npocrpaHcrea Av.
IIpeoGpasyem Brpaxkenue (2.19):

fq+g+m+q
n

'

n
=lofF X L} (2.20)
i=l1

M3 (2.20) cienyer, uto cpeanas sddexkTuBHas oTpaxKanulasl I0Bepx-
HOCTb KAaHajJa MOJIHHM IPH NOJHOM OTPaXkKEHHH 3JEKTPOMAHUTHBIX
BOJIH (|p|?==1) paBHA NPOM3BELEHHIO NOJHON AJHHB KaHAJIA MOJHHUH
U ero OTBETBJEHMH, pacNONOKEHHHIX B oTpaxkamonleM ofbeMe IIPOCT-
paHcTBa, Ha CPeNHUH PaanyC NPAMOJIHHEHHBIX YIACTKOB KaHaJjd.

3anaBasch KOHKPETHBIMH XapaKTePHUCTHKAMH KaHa/Ja MOJHHH, ole-
HHM CpeAHI 3((EKTHBHYIO OTPAXKAMYI [OBEPXHOCTL KaHajda
MOJIHUH.

Kak ussectuo [188], ¢opmMupoBanue KaHajga MOJHHH HAUMHAETCS
C BO3HUKHOBEHHS CTYNCHUATOrO JHAEPa, IPOKIA HBANONIETO KaHaJ 10~
CJIe0BATENbHBIMHU cTyHneHsiMu gaunofl 30—70 M. [mamerp HOHH3HpO-
BAHHOH 30HH, IO NAHHBEIM DPAa3JHuHBIX aBTOpoB [230, 247], cocrapaser
1—10 M. Crynenuaru#t nuzep GopMupyerT paspeTBiAeHHBIN KaHag JJIH-
HOH HECKOJBKO KuJaoMeTpoB. Kanas cubHO HOHH3HPOBAH, KOHIEHTpPa-
1M cBOGOJHBIX 2JEKTPOHOB B HeM gocruraer 1018—101 m—3 [12, 230].

3aBucuUMOCTb cpefiHell 3 heKTUBHON oTpaKaoied OBEPXHOCTH OT
JUIMHE BOJIHH 3JEKTPOMAarHUTHHIX KogeGaHuil npH pasiuvyHON KOHIEH-
Tpanuyu cBOOOJHEIX 5JEKTPOHOB IpejacTaBieHa Ha puc. 2.7. [penmona-
rajoch, 4TO CyMMapHas AJUHA KaHaja U ero OTBeTBJAEHWH, pacrono-
JKCHHBIX B OTpazkalollleM o6beMe NPOCTPAHCTBA, paBHa 1 KM, a paguyc
C PaBHOH BePOSATHOCTLIO MpuUHUMaeT 3Hadenud ot 1 no 10 m. Ilpu yee-
JUYEeHHH CYMMapHOH JJIMHBE KaHaJa W ero OTBETBJAEHHH B OKPyKalo-

c—)'061.1l=n'{pl2
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ineM of0beMe HPOCTPAHCTRBA, Kak caeayer 3 (2.20), anHefiRo yBean-
YHBACTCH Gobm.

DopMupoBaHne CTYNEHYaTOrO JNRAepa NAHTCH okojo 20 Mc H 3a-
BEPINACTCA BO3HUKHOBEHHEM BHYTPH KaHanla CTyneHuaTore JHIepa
BO3BPATHOrO yAapa paamycom 5—I12 cm. 'as 8 KaRasle BosspaTHoro
YAApa MPAKTHIECKM NOAHOCTHIO HOHH3HPOBaH, & HEKOTOpPAS 9ACTL 4TO-
MOB HOHH3HpOBaHa AsykparHo [111]. KoHnerTpanua cBOGONHHX MeK~
TPOHOB B KaHaje BO3BPATHOIO yaapa Aocrdaraer 10%¥—[0% m—® {158,

" Puc. 2.7, 3aBacEMocTs cpenmel spdexTHS-

Holi oTpaxapmelr NOBEPXHOCTH Coom KAa-

HaAa MOVHEH OJAnHOA 1 KM OT AJAHNHL BOA-

HH A, NPE pasARIHOR KORUSHTPAEWH CBO-
GOAHHX SJIEKTPOHOB.

Kpuone f—¢, 7, & — CTYNEHATHE JHASD ¢ XOM-
nenTpEORER CROCONEKX SAGKTPOHOB B KamaAe

N0 w3 = Fiyaecn & Trpggp; N=10'® -3
S — Giygmee » 4~ Toyys N = 107 M=% T=Gapgpeer
E '_'E‘m' ¥prerle &5, & —poampatamfi ynap c
¥ - 4 —a: r — gy &—

N =108 w3 § 1 LTS 2 Ug“m( Ilﬂlﬁ<

<O < % o)

Jna crynesdarors JA@mepa DPAlHyc KaHAaNA
fumg =1 ¥ fyay. =9 M; pad BosEpaTHO® .
FRAPA Fygpm ™ 1.5 M, Fuane = 115 oM (rygn < 1 - T |

1 ! 1 1 i .
<r < Fggpel- ) 0,63 oy 03 H FAM ‘?

188]. Ecain pesyasrupylomas AJAHA KAaHAJIA BOSBPATHOIO YAApA M €ro

OTBETB/CHHA B OKpYXaoleM o6beMe NPOCTPAHCTBA paBHa [ KM, a cpep-
HHA panHyc KaHajda BO3BpaTHOro yaAapa — 6,0 cM.(funw=1¢M, ruaxc=
= 12 ¢M TpH pABHOMEDHOR NJAOTHOCTH PaclpelelNeHAS BeJAYHHH 7),
TO -¢pefHad a(pheKTHBHAA OTPAXKAWIIAA NOBEPXHOCTL KAHANA MOJ-
HUH, KaK 370 cAeayer u3 (2.20), Gyaer cocraBaaTh npAMepHO 65 M3,
Tlockonpky cooTEOomeHde (2.18) BHBeAeHo ZAA caydad r = b, NOJAY-
weHHOe cpelHee sHavenHe d(dexrupHOH OTpamaomieli NOBEPXHOCTH

KaHaza BOSBPATHOIO yAapa {(Cosm) CApaBelanBo Ansa PJICe.

B PJIC merpoBoro u AIHHAOBOAHOBOA: TJACTH AELHMETPOBOrO AHA-
_Ta30HOB KaHAJ BO3BPATHOrO yjAapa OOCHWHC SKpPaHHPOBAH BHenIHed
HOHHSHPOBaRHCH ofoA0uKol KaHaxa cryNeHyartoro Jmpaepa. Ilostomy
ypoBeHb. BHXOAEOTO cHrHaia B Taxux PJIC MoXeT He H3MEHHTBCA IPH
BOSHHKHOBEHHH BOSBPATHOrO yAapa. 310 HOATBEPIKUACTCA De3ysabTa-
TaM# SKCIepaAMeHTalApHHX Haliiofenu#i, Ius PJIC cadaramerposoro
H KOPOTKOBOJIHOBOH 4acTH NEeUMMETPOBOIC AUANA30HA XapaKTepHH Ma-
Jlad  AJIATeNBHOCTh BOHAHPYIOUWIETO HMIYJbCA H MAJHA Yyros ZHa.
TpaMMH HaNpaBAeHHOCTH AHTEHHOH CHCTEMH, 9TO HPHBOAHT K MAJOMY
3HaueHnI0 oTpaxawimero obbema mnpoctpaucTsa (Av). B mnpezenax
OFPaHHYeHHOTO OTpaXapLlero ofpema HaxoauTcs HeGoJblast 3acTb
KaHal2 MOJNHHH B HOTOMY Uogm Mana. IIpE BOSHHKHOBEHMH MOJHEH -
B ofnakax ¢ Goabmofi BOXHOCTBIO MOIHOCTH CHCHAJA, OTPAXEHHOTO
OT vacTHI o6JIaKOB H OC4JAKOB B AHANA3OHE CAHTHMETPOBHX BOJH,
_MOXM(eT OKasaTbCsl CPABHHMOfi ¢ MOIIHOCTBIO CHIHAJA, OTPAXKEHHOIO
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OT Kalasya MOJHHH, Wl IaxKe NPEB3OHTH ee. B rakux CAYYAsX MOSAB-
JIeHHE MOJIHMM OCT2eTCs] He3aMEUCHHHIM Ha BbIXOJle IIpI/IEMHOI‘O yCTpOH-
ersa PJIC 46] . :

= . THocne. BOSBpaTHOFO yﬂ,apa npouecc MOJIHHEBOTO pasp;ma MOKeT
3aBepIuHThCA.. IIpH 9TOM KaHaJ MOJNHHH IIOCTENEHHO OCTHIBAET, B: HEM
TIOHHKA€TCsl: KOHUEHTPALHs - CBOOO/IHBIX - S/ICKTPOHOB M. YMEHbIIACTCS
no myas cpenunee snavenue DOIL. Pacnan. xkaHazna, Kak HOKa3bIBAIOT
Habmomenus - ¢ nomolibio : PJICy, .npoucxoaur: B, reuenue. 0,1—0,2.¢
IpH OZHOMMIIYJIbCHOH BCHIBIIIKe MOJHHH. MHOrza mocje BO3BPATHOTO:
yAapa 1mo Kasaly B TeYCHHe 20—500 Mmc. mpomosKkaer NPOTEKATb He-
HpepHBHEI TOK cuiaoit 40—130 A (OTMeanIHCb Toxku KO 280 A [192,
220]). B sTOM cayuae KaHaJ NPOJOJKAET CBETHTHCA IOCHE 3aBeplie-
HUS BO3BPATHOTO Y/apa, KOHUEHTPANHS- .CBOGOMHBIX 37€KTPOHOB B HeM
yMeHBIIAeTCs ¢ MEHbIIeA CKOPOCTBIO, ¥ BpeMsl CYIIeCTBOBAHHS OTpa-
JKEHHOrO CHTHaJa MoxKeT GHTb GoapmnM (10.0,5—0,6 ¢).

Ecan cymecryior yCIOBHS 1) IOABOAE AONONHHATEILHOTO 3apsiia.
H3 APYTEX 30H 06MaKA K- "c(popMHUPOBABLIEMYCS KaHAJNy, TO IOCJe He-
60.71511101/1 nayse (06BHHEO 50—70 MC) BOSHHKAeT CTPENOBHAHBIA JH-
zep: Ilocmepnnii npencraBisieT co60ii HENPEPHIBHO MepeMelIalonlyiocs
c BbICOKOPI CKOpPOCTBIO (B cpelHeM 5-10° m/c) no KamaJsy paspsiza
cBeTsILyiocs obgacte anunof 30—50 M ¥ JuaMeTpoM — OKoJo 4,5 M.
Crpe/IoBUIHEI JHJED MOBEIIAET TEMIEPATYPY KaHaIa MOJHAM U yBe-
JIMUMBAET €ro MPOBOAMMOCTE. KoHIeHTpauns CBOGOAHBIX 3JEKTPOHOB.
B KaHajle MOJHHUH IIOCTE NPOXOXKICHASA CTPEJIOBH/IHOTO JIMjiepa MOBHI-
maercst no 1018—101° M—3, 1. e. CTaHOBHTCS TAaKOH XKe, KaK B KaHaie
crynendaroro gupepa [188].

Takue uepenoBanus nays, CTpEJOBHIHBIX JHIEPOB M CIEIYIONIHX 32
CTPCIOBHAHLIMM JIMJEPaMH BO3BPATHHIX YAapOB MOTYT MHOI'OKPATHO:
TIOBTOPSATHCS (oTMeuamuch MOJIHHY, B KOTOPBIX YHCJIO BO3BPATHBIX yAa-
POB IIPEeBHIIATIO0 20). ITocae Kax)[OTO CTPEJOBHIHOTO JHJEPA U BO3-
BPaTHOTO yjAapa YCJIOBHS OTPaXKeHWA 5/JAeKTPOMAarHUTHHIX BOJH BOC-
CTaHaBJMBAIOTCH, CpelHAs 3(deKTUBHAsE OTpaxkalomas NOBEPXHOCTD.
YBEJIHUMBACTCS, BO3PACTAET NPOJIONKHTENBHOCTh CYHIECTBOBAHHA CH-
rHaJIa, OTPaXKEHHOTO OT KaHana MouaHu# (mo 1,5—1,8 ¢ B nmanasone
MEeTPOBEIX BOJIH HHOTAA - Jaxke Oosee 2 ¢). Tunwunoft nas cpenHedt
3¢ eKTHBHOH OTpaikawllell MOBePXHOCTH KaHANA MOJHHU AJAHHOA | KM
MOXKHO CYHTATh BEJUUMHY, AOXOAAMIYI0 NO HECKONBKAX COT MEeTPOB.
B [Hala3oHe METPOBHX BOJH H B I[JII/IHHOBOJIHOBOI/I HACTH JeNHMeT-
POBOTO JMaNasoHa.

2.3.2. IlpocTpaHcTBEHHO-BPEMEHHAs! CTPYKTYpPa IPO30BBIX OYATOB

Jas mosyueHuss HATJSIHOR M JOCTOBEPHOH WHGMOPMAILHH O MPo-
CTPaHCTBEHHO-BPEMEHHOM paclpe/ieNieHHH I'DO30BEIX OUaroB aBTOPAMHE
nanHo# MoHorpaduu Owuio BBemeHo B [145, 182] nousite «AByMep-
HOTO TpeHzAa» [163] MHTEHCHBHOCTH TPO30BOH NeATEABHOCTH, MOJ KO-
TOPHIM IIOHHUMAETCH NPOCTPAHCTBEHHO-BPEMEHHOE DaclpejesieHNe HH-
TEHCHBHOCTH IIOTOKa COOHITHH (B JaHHOM CJydae MOJHHUI), T. €. moJje
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A3OJNHHHA TacTOTH MOJNHUEBHX pa3pafoB, NOCTpOEHHOE MO HaHHLIM
PJICy B KOODAMHATAX TeKyHIee BpeMS — paccroddre 1o paspaaa. Jlas
[OCTPOEHHs] HCKOMOTQ paclpefelNelds CUTHANN, OTpaXeHHHE OT KaHa-
JIOB MOJIEHEBHIX PASpPAACE, PETHCTPHPOBANACh, KAK STC yKe ONHCAHO
BHIHE, Ha PABHOMEPHO fI€peMerfialoniyiocs KEHONICHKY METOEOM APKO-
CTHOl MORYJAAUHH JHHHH pasBePTKH RHABKatopa, Takold meron pernd-
cTpandd Aaer Majiyio morpemnocts (4—6 %) @ BHCOKOe paspelllenne
no epemennu (0,06 ¢} B naashocru (1 km) [66]. 3mas npocrpamcr-
BeHHO-BPEMEHHHE XapaKTepHCTHKN KaXAOTO Paspsafa, MOKEO NépedTH
K pacmpefefleEHIc WHCJA DaspAAOB BAOJL JHHHH HAKAOHHOH Aaib-
HoctH PJIC, (B mpemenax mApHHAN AHArPpaMMH HaNpPaBAeHBOCTH aH-
" 1eHHOR chcTeMH) B TeueHHe 1 MmH Habmogenui.’ Onpenenue nas
Bcero Xxofla rpo3OBOTO Npolecca WHCJG paspAAcE B RAXKAYIO MUHYTY
H& KAXAOM KHIOMETPE, MOXEO HONyuHTH H$0OpdiKeRAue rpe3OBOTO -
TIOAA B BUfe CHCTEMH H3QJHHHR TactoThl. pazpaios. monmmh. C mo-
MOIIBIO TAKOTO pACHpeneieHns ObAH BHSBACHH SOHE HeOAHOPOAROCTH
TPO30BOH : KeATEALHOCTH (2/IEKTPUYECKE AKTUBHHE AYEHKA) — JOKaAb-
Hbie OONACTH TPO30BOTO NOJAH, OPraHHUCHHRE. 3AMKHYTHMH H30JH-
augud. Ha mpAMepe HHTEHCHBHHX FPOSOBHX HpoHECCcOB yAakoch MO~
Ka3aTh SEHO BHPAXKCHHHE AUYCHCTHA XAPAKTED BHYTPeHHeH CTPYKTYPH
' TPO3OBOTO OYara, DNEKTPUYCCKH -aKTHBHHE fYeAKH, CyINecTBYiONIHe
Gonee xopoTroe Bpems (10—15 Muk) ¥ uMelolie MeHBIIHE MacIUITAGH
(2—10 kM), weM Becp oudr, BO3HMKAA, Hcyesasd H psauMoreficTys
ApYr c KPYroM, K cocraBjgior Ty o0aacrs HPOCTpaHCTBA, rXe NPOHC-
xondar (BOSHHKAlOT, FeHepHDYIOTCA) paspsinl MOJHHE H KoTopas
onpeaensieTcs HaMu Kix rposoeofi owar. »
" Ha puc. 2.8 Zan npuMep. IPOCTPAKCTBSHEO-BPEMEHHOTO paclipefie«
ACHHS TPO30BO aKTHBHOCTH. PHCYHOK HAMIOCTPHPYET CTPYKTYDY Ipo-
30BOI'0 0Yara B €ro 5BOJIONKI0 B Tewedue 2 uw HabGuofednd. Buaxo,
YTO oyYar ymasisercs oT nyHxra mabmonenns, QAYRTYEpYA no IJjo-
m@aAx H HHETEHCHBHOCTH, CTAHOBACH TO fonee pasMuHTHM, To Gojee
BHPAKCHHHM, C JOKaAbHHMH HEHTPaMH rpo3oBofi akTHBHOCTE (3Jek-
TPHYECKH AKTHBHHMM sucfigamu). ['posa pocraraa MaxcaMaibuofl
HHTEECHBHOCTH OKono 21 u, xorhia ofpasoRasach eIKHCTBEHHAA SJEK-
TPHYECKH 4KTHBHaA f9efixa SOABIIOR mPOTHIKEHHOCTH, B HEHTPE KOTO-
poR (Ha paccrosmum 76—78 KM or PJIC,) sadukcEpoBaHo OKOJO
30 paspanos B 1 MAH Ha | KM HaKAOHHOHR HAJBLHOCTH. 3areM Iposo-
Bag AeATeAbHOCTb, HCOHTHBAY HEKOTOPHE BCINECKH AKTHBHOCTH (Ha-
npamMep, B 21 4 25 MMH), cTajla Pe3KO 3aTYXATh. '

Jia cpaBHeHER HoKa)KeM H3MeHeAHe OCHOBHHX pPajHOAOKAanHOH-
HNX mapamerpog obnaautioctd (o maERsM MPJI} u Hexorophix nmapa-
MeTpOB TPosoBoro ouara (mo gapanM PJIC,) B Teuedde sTux 2 w HaA-
6aionesuf (puc. 2.9). Bryro 3aperacTpHPOBAHC PA3BUTHE HECKOABKMX
MOUIBHX OOMAYHEX 30H . (30H MaKCHMaJAbHOH PagHONOKANHOHHOK OT-
paxaeMOCTH B CAHTHMETPOBOM HiHapasoHe, niH, Kax cefiuac NpaHATO
TOBOPHTD, KOHBEKTHBHEIX $H4eeK, T. e. JOKaJsHHX obaacreft o6nagHoro
NOJA, SaMKHYTHX HSOJHHEAMHE oTpaxaemocTH (164, 168{). Pagro-
JIOKanHOHHLE NapaMeTPH 3TEX 30H 3a BpeMA HAOMIOACHAA OHIM DpH-
MepHO ONHHAKOBHMH, T. €. B CpeIHeM NPAKTHUECKH He HSMeHNJIHCh,

%



‘HEHWOM OF Moped 1o IWEHOLL0E] — ¥ !(-UHK ¥ = N} Ho¥edswd mioroun HHEHFOLH = f
("o1rd

._-_H,E.Eq om} ¥ 0861 BHOIR 2 HISOHEHINE Hogosoda orHairaYeduoed aommox&n.omumﬁumu&oonn gy .o,un_ }

R el : © \
LIRSS A M. T T T T T T T <]
. | -
I : ,
VAR
AR
I H -
_ m |
- .y
S
| \/\4 .
I ¥ . . -
! .ja
{
_D .
“u -108
13
R _
3 Nl
i
I
A %0
on
3
&t
e Wy

—_— Ty




Ecn cyJETH TONBKO IO H2CTOTE PASpsfoB (kpmBas I), TO rpososolt
npolect, Kak yike GHIIC CRA3aHO, HMe] Pe3KO BHpPaXeHHHHA MAKCHMYM
okoso 21 u, KOra B THAOBOK wacTH o6Aaka (IO3afq¥ HEHTPOB .KOH-

BeKTHBHHX sAvueeX) N = 47 mMuA—'. B 3TOT MOMEBT CYIIecTBOBAAH Ue- . -

THpe JKOKAaJAbHHE SOHH MaRCAMAJNbHON oTpaxaeMocrd: 30HH 7, 7—I13,
9, 11 (puc. 296), B uenTpe KoTOpHX N = 6...10 Map—'; mapaMerpH
panuosxa STHX 30H GBI NMPAKTHYECKR ONHHAKOBLIMH (Hu— 10 KM, -

Hypro =715 ¥, 182uaxe = 2, TONBKO B 30He 7 1g%uaxe = 1). 3arem

— - _‘ - .
La N -mri ) £ e
#e 0- g 5 o

) et |
121 &0 - LTem—2 L 60

_ Suno- Y
10 )

81 40

n ] 1 1 1 1 1 A 1 L& 1 1 a
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Puc. 2.9, Tpar Manua obnaugocrh (no AapmuM PJICy) (a) v aMETPOR PagHO-
P axcgogﬁuaqnm [uo meEasM MPJT) (6) 7 )ngona 1988 r.e'rp o

{ —qacTora MOAHHEBHX paspam__N 2 —cpepaan (sa 1 MaAR) ANRHAS DPOEKNAH KaHalna MORHMH
Wa JOEAD EAKMOHROR KARbuocTH L, §-—Cpemnsia (sa ) mMul) INBTEALKOCTE CYINECTEQRAHEBS CHP«
HaAn, OTPANEHHOIO OT KaHadd Morpym ¥, 4= BHCCOTA PepXHeR FPANENM pazacsza ofuara, §-—
BWICOTA SOHN MARKCHMANBEON pammoxammoﬁ orpaxacHocTd, § — norapadu
© DPAREOACKANHOMHOR OTPAMAEMOCTH,
].lu@pu Ha :mxa 0ZHAYAYWT Rﬁ:}mﬂmﬁ HOMEp HOEANBEOR SORH MAECHMalsEON pa-
oTpaxKaemocTy (Mo JI), An® KOTOpOfi MOCTPOSHA AAHHAS KPHDAL.
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9acroTa paspﬂ.nos crana yueﬂbma'rhca ‘4 PalHOJOKaNHOHHHE Napa-
Merput 00AaKa NPONOJIIKANLYE OCTABATHCT BHCOKHMA.

Ecar npusiedp K aBANHSY JDYrEe NapaMerphl, XapaKTepHIYIOMAe
CPO30BYIC aKTHBHOCTL o0Jsiaxa, HalpHMep, CPeNHION INHHY NPOSKLIHH
KaHana MOJHHH Ha JWHHIO HaKJOHHOA xaneHoctH (L) u cpeamioio.

" AITENBHOCTD CYIIeCTBOBaHHA CHIHa/la, OTPAXEHHOTO OT KaHalka MOJ-
‘HHH {T), MOXHO OTMeTETH CieAyiomee. B mauase mabmogenuf (npu-

MepHo 40 MEE) DpH cpanua're.nbuo neBoapmofi gacToTe paspaloR
(~ 10—15 mus—') I u T HMeaH OTHOCHTEIBHO BHCOKHE SHAYECHHA.
Hanee c wmonoroHEHM pocroM N napamerpx L u ¥ CTAH YMeHb-
martbeq. ITocne 21 4 rposoBasi aKTHBHOCTD 0GNAXa N[O BCeM TPEM Da-
paMerpaM cHH3HNACH, X0T2 Ho AapeuM MPJI obmako Omno odenns
momyoe (Hanpmmep, B 21 4 50 MR Hypr = 10...11 kM, He,, =7T7...

7,5 KM, Ig2yaxe = 3). Takum 006pazoM, HETEHCHBHOCTE SJICKTPHUECKHX
nponeccoB Ohla BechMa BHICOKA OT Hauajka Hadmopewudi o 21 u
10 MuH, mocae gero pesko yMeHbHIRIACH.

Cpanmm eme pas puc. 2.8 m 2.9, x npumepy, Bﬂﬁepem MOMEHTH
ppemenn 20 9 20 mEE # 20 w 40 mun. Buano, uro B mepsom caydae

.rpo30BOfi OYAr HMeNn DpoTAXeRHOCcTh 25 KM (mpEmepHO 40—65 KM oT

PJAC,, cm. pue. 2.8), npH sTOM uACTOT2 PASPALOB NO BCEMY OUAry
coctaBiasna N = 8 Mus—! (pac. 2.9), H3 HEX lIeCTL PA3pPAZOB «npPoGH-
BaJi» (NMepeKpHBanH) obnacts or 44 mo 50 kM (cm. puc. 2.8}, T. e
3iech pacnosaranoch sApo owara. Macwrafu pa3pamgoB ¥ HX LJH-
TeJibHOCTE GEUIH CPAaBHHTENBHO BeAHKH (p¥e. 2.9). Do o3pavaer, 910
B ILaHHHE MOMEHT BpeMeHW B I'PO3SOBOM OdaTe CyUIeCTBOBAJH B OC-
HOBHOM DefKMe, HO MOMIHHE NPOTAXCHHbe paspaiu. B 20 = 40 mun
TPO3OBOR ouar, 3aFMMas Te Ke 25 KM, HeCKOJHKO OTAAJHAACE H Haxo-
ABNCH yXe Ha paceroshHH 47—72 kM ot PJIC,. HrTenchBHOCTE ero
BO3pOCJA W YHCAO MOJHAN NO BCeMy ouary cocrasuao 15 B 1 mam,
npudeM 8 A3 HHX HNPOHCXOAHNH B 30He OT 57 Ao 60 kM (sapo rposo-
BOro o4ara). Macmrrafu paspsafos H HX ZAMTEABHOCTh YMEHBIIA/HCE.
Cpasy xe Bojel 3a 3THM HA KOPOTKOE BpeMA NOABHAKCH €INe JXBe
SJIEKTPHUECKH AaKTHBHHe Auefiku Ha nepudepHr ouara: oOAHA — Ha
paccrosnan 48—50 g or PJICk, a Apyras —mna paccrosnny 65—
70 xu,

Taxny olpasoM, B OTAH4He O AKTHBHOH pagHOAORKAUHH 0OJAKOB
B CARTHMETPOBOM . [HANA30He, AKTHBHAS pafHOJOKaHAS MOAHHA To-
SBOJISET AOCTATOYHO HAKEKHO M UETKO BHIABAATH CTPYETYPY rposoaom
0¥Ara, ero HHTEHCHBHOCTD K SBOJIOLHIO. .
_2.3.3. BaaumAoe pacnofioRenre B KyueBo-I0XKAeBHX 06aaKkax

ofaacTefl MaxcHManabholl OTPaKAEMOCTH THAPOMETEOPOB
H TPO3OBLIX O4aros

Asanns pesy.mfra'ros AKTHBHON PpafHONOKALAA TPOSOBHX OYaroB
MOKAasad, YTo AAPO I'PO3CBOTC OYAra (3JeKTpHUECKA AKTHBHAA fdefika

‘¢ MAKCHMAJBHOH B AAHHOIO OYara B JaHHHHA MOMeHT_BpeMEHﬁ gya- .

CTOTOH paspsAioB), KaK NMPaBUJO, PACUGI0KEHO BHE 30HH MAKCHMANb-
i



Hofi PaSHOMORANHOHHOH OTpaxKaeMOCTH faHHOro obsaka. Kpome Toro,
rposoBHEe Paspiafb MOTYT BalNioAaTheA B mepHdepHiiHEX yacTax o6-
JIQYHHX CHCTEM — B O0J2CTAX OTHOCHTENbHO M&JAOH PaAHOJOKAUHOH-
HOH OTPAaKaeMOCTH THADOMETEOPOB (HampHMep, mpH Nse = 10— cM—1),
Brao 3aMeucHo Takxe {168, 182], wro MHOrga paspsis BHXOAST 32
06AacTh BHIAJCHHS OCAAKOB. :

© F(Ar) ;:mx),p(ﬂr) won”?
. R0 0125

T

o} 0,00
ou-qoo |

o2} 0,025 /
. L

-5 0 5 w . 5 20 Ax, Arim

Pac. 2.10. CraTtHcTRYecKHe xapaKTepPHCTHEE Ar m Ax, ‘I

J — RONHroH HAKOIMNEHHHX wacTocTel Ar, 2.« sMOHpHYecKa® RHTerpaiwHan $yEkmas
pacopeneAeHns  Ar-— F{Ar), 3 —sMnupHuecKas QYHEUMA IAOTHOCTH pacHpefeReHns
Ar — plAr), 4 — sumHpHIeCKas (GYHKIEA MAOTHOCTR pacnpeacsieHEs Ax — p(AX).

Ilockoarky ans pemesnus sajgay obecneyenus 6e30MaCHOCTH MoJeTa
JIA ¢arr HecoBmajeHHS NOJNOXEHHS B NPOCTPAHCTBE YKA3aHHHX 3OH
ABJ9ercs OYeHb BAXKHHM, OHJAH HCCNEIOBAHH CTATHCTHYECKHE Xapak-
TEPHCTHKH BeNMYHHE . Ar, onpefedsiomel paccTOsHHe MeXRY LEHT-
paMH 30HH MAKCHMAaJbHOH OTPa’kaeMOCTH H AZPOM TPO3OBOIO OYAra,
PeayanTaTh npeicrasAeHs Ha puc. 2.10. $yHKIHEA NIOTHOCTH pacnpe-
Jenenna Ar (kpuBag 3) paccuATaHA IO HHTETpaJbHOA (YHEOHH pac-
npeneneHna Ar (kpusad 2). Bmgmo, uro ¢yHRuEA naotHOCTH GHMO-

. AanbAa. Jleppas wmoia paBHa ~2 KM, a BrOpas ~ 14 KM, Makce- .
MaAbHO HalAwoaasmweecs szHaueEne Ar=20,b6 xkm.. BumomanbHoCTh
pacnpejesieEHs MOKa cBoero oGbscHeHHA He Hamia. MoXHO npearo-
JIOXHTH, UTO OH& CBA3aHA C JBYMS BHAAMHA HaGMIONaeMHX NPOIECCOB.
Ouup BuA — rp6sH, B KOTOPHX o6JauHHe NOJS QTHOCHTEJILHO MAJO-
OOABHXKHH, 3T0 B OCHOBHOM BHYTPHMAaCCOBHE IpPOSH H HE3HAYHTEJb-
Has 9acTs rpos ¢dpoHTanbHOro tHnma. B mpomeccax Takoro BHIa Ha-
6A1011a10TCA CPABHHTEARHO HeGOJNbIIHE DACXOKACHHA B NIPOCTPaHCTBE
LeHTPOB HHTEPeCYOUmuX Hac 30H, CpeZHee SMIIApHYECKOe 3WadeHHe

4 3axas M 281 49



— ’ 1
Ar) =27 KM €O CpeZHHMM KBaJDATHYECKHM OTKJIOHCHHEM oy =

= 2,6 kM. B Bocrouno#t I'py3uum uHCJIO TAKHX IPOIECCOB COCTABJSET
npuMepHo monaoBuHy (TouHee 47 %) or obmiero uucja HaGJIOLaeMBIX.
Bropo#i BUA — rpo3oBHE NPOLECCH, BO3HHKAIOMNE B 00JaYHLIX NOJSX,
XapakTepU3yIoUnxcsi OBICTPHIMH IIepeMelleHHsIMH B IIPOCTPAHCTBE.
B 3tom caydae HabJjIofaercss 3aMEeTHOE PAaCXOXKACHHE MEXKLY IOJO-
JKeHHeM IEeHTPOB 30HEH MAKCHMAaJbHOH OTPa’kKaeMOCTH THMADOMETEOPOB
u suapa rposooro ouara. Cpennee sHaueHHe Ar® = 14,2 kM IIpn

CpesHeM KBaADATHIECKOM OTK/IOHEHHH O %) = 14 KM.

HabuaoneHys noKasany, YTO MOJHUH BO3SHHKAIOT B OCHOBHOM B ThHI-
JIOBo# uacTH o6Gaaka (OTHOCHTENIHHO HANPABJICHHUA €ro HepeMelleHH:)
H SIpO TPO30BOrO 0Uara pacloJIOXKeHO N03aLH 30HEL MaKCHMaJlbHOHR
B JaHHOM ofJiake pajHOJOKALHOHHOH oTpaxaeMocTH. Jas uamocrpa-
nug aToro axra ma puc. 2.10 npuBegena GpyHKUHA NJIOTHOCTH paclpe-
nenenust BeauuuHel Ax (KpuBas 4)— npoekuun Ha ocb OAx pazmyca-
BEKTOPa, HAYaJI0 KOTOPOr0 COBIAJAeT ¢ TOUKOH MaKCHMaJbHOH OTpa-
JKaeMOCTH JaHHOro o6JakKa, a KOHell— C HEeHTPOM TIDO30BOIO Odara.
Ha pucyske Hauyaso KOOpDAMHAT COBMEINEHO ¢ TOUKOH MaKCHUMAJbHOH
OTpaKaeMOCTH Ipo30Boro obiaka, a ocb 0AX HampaBjeHa B CTOPOHY,
IPOTHUBONOJOXHYI0 HAaIpaBJeHHIO liepeMellleHus: o6naka. M3 34 cay-
yaeB HaGJIONCHNH JIHIIbL B IBYX AP0 I'PO30BOTO 0Uara Pacloarajoch
BIlepeN 30HB MaKCHMaJbHOH oOTpaxkaeMocTd. DYHKUHA HJIOTHOCTH
pacupeneneHus Ax Toxe 6umopanabua. CpelHee OTKJIOHEHHEe AJA IPO-
HeccoB mepBoro Buga A¥(D) = 2 KM mpu cpeiHeM KBaIpPaTHYECKOM OT-

KJOHEeHUH O'(A)x 2 KM. I[JIH IIPOILECCOB BTOpOI‘O BuJa 5TH BCAHYHUHBE

COOTBETCTBEHHO paBHE AX¥® = [2,5 gm u o‘Ax = 12,5 kM. Moga Ax

AJlst TPOMECCOB NepPBOTO BHAA PaBHa ~2 KM, a JJIs NPOLECCOB BTO-
poro Buza ~ 13 gM.

JlanpHefMve HCcCIefOBaHUS NHHAMUKH TPO3OBHIX TPOIECCOB € NO-
MOIIBI0 AKTHBHO-NIACCHBHOH pajHONOKANWK NO3BOJAT YTOUHHTbL 3BO-
JIOIMIO B3aHMHOTO PAacHOJIOKEHHsA 30H IeHepalny MOJHHE ¥ 30H Mak-
CHMaJIbHOH pPajHOJIOKALMONHOA OTPakaeMOCTH THAPOMETEOPOB.

2.3.4. OnpejeseHue HHTEHCHBHOCTH I'DO30OBOro npomnecca

KpurepneM HHTEHCHBHOCTH (MOIIHOCTH) TIPO30BOTO TpOLecca
OOBIYHO CYMTAETCs] YHCIO MOJIHHEBEIX pAa3psiiOB B €AMHHIY BPeMeHH
s Bcell o6MavHOfl MacCHl B 11eJIOM MJH KOJHYECTBO MOJIHHE 3a BCHO
rpo3y. C NosiBJieHHeM [IaHHBLIX HE TOJBKO O 94aCTOTE pPaspsiioB, HO H
O BpEeMEHHU CYIIeCTBOBAHHs CHTHAJA, OTPAXKEHHOTO OT KaHaja MOJHHE
(IpakTHUECKH paBHOTO NPOJOJIKHTENBHOCTH CaMOfl MOJHWH, CM., Ha-
npumep, [66, 168, 188]), a takxke o AJavHe IPOEKIHH KaHaJja pa3psna
Ha JIHHMIO HaKJOHHOH MaJbHOCTH (KOTOpas B 3HAUHTE/IBHOH CTENEHW
3aBUCHT OT OpPHEHTAIUH KaHaja MOJHHH OTHOCHTENbHO Jjyda PJIC,,.
HO, B KaKOH-TO Mepe Bce e XapaKTepusyer Macmrabd paspsima) crago
BO3MOXKHEIM YTOUHHTE IOHATHE HHTEHCHBHOCTb TPO3OBCIO TPOLECCAy,
JaTh eMy 0oJiee MOJHYIO KOJHUECTBEHHYIO OIEHKY.
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JNaa onpepenenusa Gonce NOJHOTO KpHTepAS HATEHCHBHOCTH PPO3H
waMH Obia HccaemoBaHa [182] c¢BAss Mexay wuacToTOR paspanos
{N), cpeauelr anutof NpoeKHHH KaHala pa3psia HA JHHHIO HAK/IOH-
~ "oft naasHOCcTH (L) H cpedHell AAHTEABHOCTHIO CYLIECTBOBAHHA CHT-

#ana, OTPaXEHHOro0 OT KaHaJa MOJIHHesoro paspsiga (%). Kak m cie-

5
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8 P ol .
rd
: i oy oe ;/ .
Puc, 2.11. Censp MeXZy cpeaueh . °°. 33 %
o o .
AZHHOR UDOCKUHE KaHANA MWOM- .| fon o8 ond
HEM Ba_JHEHO Haknomuoft aaib- & _ 2 . .
goctH L u cpenmel gamrennHo- a3+ N o@ o o1
CTHI0 CYLIECTBOBAHHS CHTHAJA, g0 .
OTpaBeHHOTO OT KaHa a MOAHHE: pyl 3/% a a2
BOr0 paspaaa T, AAL pasmuv- o ° o3
. WHX TPosOBHX cHTyaumfi (182} Qf-( ° . .
+ - Il 1 1 o - n T
Toomns, " B Gedradpn Jott ve . 1 7 3 ¢ 5L

3 10 umEa 1 | 8
JIOBANIO OXAAAT, MeXAy L u T cylmecrByer TecHast ¢BsAsb: yeM GoAbme
AAHHA KaHaZa MOJEMH H ee Macuiral, TeM NPOAOKHTENAbHEe Paspan
(pic. 2.11). OueBHAHO, ecAM OH H3MEPANACh He NPOSKUHA JJHHH
XaHaJa paspsifa, a caMa AJMHHEA; TO CBASh OKasanach OH Gojee recEoil.
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°"Aa & (X1 L o PHC. 2.2, Casap  MeXgy cpeaHedt njmmol
-, [e0e,° A“ & ¢ e - Npoexuan xaHana MONENE EA JHHHIO HaENOH-
e ﬁg N ¢ ® ok pamuocTh L°H YacroTolr paspagos N
90,59, ) , AAiS pAsMHYEHX rpoacBHX cETyausfd [182]
g, 5 100 Naaw™ Vea. ofosmavemms cw, pac, 211,

-‘Mexzay N v L ceass okasanach Gonee cA0XKHOH, npossrsiomtefics
B HONHOH Mepe TOABKC B CHJABHHX rposax (mpu 60abIMIOM 9HCAE MOJ-
uaf). Oas canenofi rposw 11 mionst 1976 r, (eM. puc, 2.12) o6rapy-
JKeHa AOBOJLHO TeCHAS CBs3b: IPH BHCOKOH 4acToTe paspsaioB cped-
HS AJMHA TPOeKUHH KaHaja paspAia HeGoawmlad. B stom cayuae,
TIO-BHAHMOMY, CAefyeT 0KHAATh YBEJHUEHHS BePOATHOCTH .MCKYCCTBEH-
HOro0 MHANHEHPOBAHHS (IPOBOKALMH) PASPSAOB NpH LOBAZAaHHE B Ta-
- Koe oOJXaKo JeTaTeNbHOrO anmapara. IIpE ocnaGieHHH Tpo3OBOTO
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npolecca, T. €. IIpH-yMeHbIIeHAN N, MacluTalH paspsazos (L) yBenn-
guBanuch. [l MeHee . HHTEHCHBHBIX  I'PO3 YCTOHYHBOH KODPEJUHE
Mexnay -N- w L He mabaronanoch, HeCMOTPS-HAa TO UTO. BeduduHa N
H3MeHsJach ‘B -IIUPOKMX Ipefenax. B .uacrHocTH, TakUM IpHMEPOM
MoOXKeT sBJATbCH Tpo3a 10 mons 1976 r. Xora B Hell B Teuenrne ~ 1 4
HabJM0aNl0Ch TPeXpas3oBoe Ioc/aefoBaTeNbHOE BO3pacTaHHWE M CHaf
HHTEHCHBHOCTH npoliecca oT 8—10 no 35—40 paspsagos B 1 muH. Or-
MeTHM, OJHAKO, YTO B 3aBeplialoliell (pase rpo30OBOrO Ipouecca BesH-
yuesl L U T BOSpaCTaJIH Tak, T = 0,25... 0,3 ¢ B Hauasne rposs mAO-
crursio 0,6—0,7 ¢ B KoHIE, a L & 2,5... 3 XM B TeueHue IOUTH Bcell
TPo3H B KOHIIE BO3POCIO 10 4,2 KM.

I anbyeiinne - gccjeJoBaHUs NOKa3aJsH, YTO CBS3b Mexﬂy NuL
eule GoJiee CJOXKHASA, YeM IpeanoJarajoch pauee. Oxaszajochb, 4TO
npu N <30 mur~! Habmaomaercs 60JbIIOH pas6poc 3HaueHU# L
(puc. 2.13, o6nacrb I7). Jlaxe Bo BpeMsi OLHOH U TOH e Ipo3Hl, Ha-
npuMep 7 mioua 1980 r., npu OAMHAKOBOH YaCTOTE Pa3PALOB HX IPO-
TSKEHHOCTb H3MeHsercs oT 2 go 12 rwm, Hpn OueHb OO0JILIIOM YHCIE
MonHuE (N > 100 mun—') pasbpoc sHauenuii- L ropasjgo MeHbIIHH:
or 1,8 1o 5 kM (obGaacrs [). Ciaenyer ckKasarh, 9T0 B IIpouecce 3BOJIO-
MK TPO3BI, KaK MpaBuio, OoNee MOIIHBlE Pa3psaAbl (EMeloUlHe CPaBHM-
TeJbHO GOJBUIYIO IPOCTPAHCTBEHHYIO NPOTSKEHHOCTb H AJUTENHHOCTH
CYIIECTBOBAHHS) HAGMIOMAIOTCS HA CTAAHH [IUCCHIALMH TIPO30BOrO
npouecca. Ho GBIBAIOT W HUCKJIIOYEHHd, TaK, HalpHMep, B YIOMH-
Hapuedicsa rpo3e 7 mwonsa 1980 r. camble Goabime 1o macumraby pas-
psiABl HaGJAIOLaNuCch B HAYaJbHOH CTaAMHM NPH MajOM HHCJE MOJHHH.
YuuTHBas CIy4alHOCTb [OJIOXKEHHS MOJHHE B HPOCTDAHCTBE OTHOCH-
teqapHo Jyda PJIC,, MOXHO cuHTaTh, YTO HpH GOJBIIOM 4YHCJe pasps-
JIOB BBIBOABI O AMHAMHKE HPOEKIHNH OKaXyTcd CIpaBelJUBHLIMH H IJISI
(hagTHYECKUX IJIHH KaHAJOB MOJHHEBHIX Pa3psiLoOB.

Bce ckasaHHOe BHIIE elle pa3 IIOATBEPKAAET, YTO BeaHyuna N
HeJ0CTaTOYHO XaPaKTePU3YeT HHTEHCHBHOCTb IPO30BOro npouecca. ITo-
HSITHO, 4TO Pas3psiibl MOJHHE pa3jHuHBIX MacmtaboB (Hanpumep, 10
wan. 1 KM) OTJAMYAIOTCS APYr OT ApPyra He TOJbKO NMPOCTPAHCTBEHHOH
NPOTSKEHHOCTbIO, HO M BPEMEHEM CYIIeCTBOBAHHS, H KOJHYECTBOM
peaju3yeMoro B -HUX 3JeKTpHuecTBa. KX omacHOCTb AJis JeTaTeNbHBIX

" anmapaToB W HAa3eMHBIX OO'bEKTOB, a TaKke pesyJbTaT HX AeHCTBHS Ha
camo o6aako pazanynsl. OnacHOCTb NOPaxKeHHUs] MOJHHEH, OYEBHIHO,
PE3KO BO3PACTAET C YBeJHYEHHEM PasMepOB H JJIHTENbHOCTH PaspsiloB.
Jisi apranuu Heo6XOZHMO 3HATh MNPOTSKEHHOCTb MOJHHUH - WaH, N0
Kpafinell Mepe, 06GJAaCTH IPOCTPAHCTBA, 'B KOTOPHX HaOJI0LaeTcCs
rposa. JIJis NOBHILEHHS] HANEKHOCTH OUpeleJieHnus BEPOATHOCTH BO3-
HUKHOBEHHS JECHBIX TOXKapoB OT I'DO3 HeoOXOAHMO 3HATh JJIHUTEe/b-
HOCTh BO3JEHCTBHS MOJHHH (BpeMs CYIIeCTBOBAHHUS mosuuu) . SlcHo,
yTO OOBLIYHEIA MapamMeTp — KOJHYECTBO MOJHHHA — HE JOCTaTOYHO IIO-
KasaTeJIeH U He YAOBJETBOPSIeT MHOTHX HoTpeburenel. Ilostomy B Ka-
gecTBe JONOMHHTENbHBIX KOJHUECTBEHHEIX XapaKTePHCTHK HHTEHCHB-
HOCTH Tpo3bl (Ha OCHOBaHHM HaOJIONEHHH C IIOMOIUBIO aKTHBHOH
pajuoNOKalHH B METPOBOM. IHanasone AJIHH BOJIH) OBUIM BBeIEHH!
CJIeAVIONHE ABA NapaMeTpa:
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1) uHTErpaAbHAS ATEHA npoexu,nﬁ KaHaloB paapsmoa Ha -mmm
Hamoaﬂoﬁ RansHOCTH , .

o= Lh@ar,
- Luwm

rne L—Texymaﬂ IJHHA npoexunn KataJa aspﬂ.u.a HAa JHRHIO Ha-
KJXOEHOR nammocm, ﬁ (L) —mﬂocm‘enhaasr acm'ra paspﬂnon J.l;a‘ﬁ-
ndﬁ ).umﬂu .

Law.
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Puc. 2.13. Ceasp nexc,u,y cpeHes nnunoﬁ npoemmn KaHada MOJHHH Ha JWHWIO Ha-
RAOHHOK AaAbHOCTE L ¥ wacToToli paspsgo N nas PASAHYHHX FPOAOBHX CHTYAaUHE.

i—N}lOOmm--' II‘—N<. waE-. Jats; f) 23 mea 1979 1., 2) 9 woHy 1979 r, 3) 28 Mas
1978 r., 4} 11 moad 1076 ©, 5) 7 ms,)‘ 11380 . 6)98%0 ma 1978 r, 715 cmngps 1974 1.,
nloHA r.
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2) HHTErpajabHoe Bpeua cymec-mosauna CHrHaXa, o'rpa}xelmoro
«0T KaHafa paspsaga : . oo

T= S N I{'l:) dr, |
T |

TAe T — TeKyllas ANHTEJLHOCTb CYLIECTBOBAHHA CHTHAJE, OTPaxKeH-
FOTO OT KaHaja paspdna, N(t) —-OTHOCHTeJIBHaH yacrora paspaiocB
© AaREOH ,H,Jm'renbﬂocm .

'ﬁuw:f" . _ _ ' L e
"'m_ | 25
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Pac. 2.14. Tpancquumx BO BpeMeHH rpoaoaoi AKTHBHOCTH 7 mionsa 1980 r. (110
Aanenm PJIC),

.J = 4acTOTA MONHHEBHX DASPANGE ﬂ:’ 2— SALHOS BpeMs CYWECTROBAHESA CHIHANA, 0Tpa-
XMeHBOM OF KAHANA WMouHAcBOTO paspEmga T (aueveEus I’ caegyer yMeHbHTE B 10 paa).

Hecxoabko ycaoBHO GRiH NPHHATH C/AeAYIOLIHE 3HAYCHHAS: Luan=
=2 KM, Tun = 20 Mc, Tepnoa ocpegHerus — 60 c.
Ha piuc. 2.9 6mJ0 TOKasaHo, KAK H3MEHAIOTCA B TEUeHHe TPOSH
*7 wions 1980 r. vacrota paspsaoB, cpelHAs AJNMHA MPOSKIHH KaHaAa
MOJHHH Ha JIHHHI0 HaKJAOHEOH MAJNLHOCTH H CPeNHAS AJIHTEALHOCTH
-CHFHAJ1d, OTPAXKEHHOro OT KaHalna Moauun., Ha puc. 2.14 mapany
-¢ BeNAYHBEOR N TOKAa3aHO H3MEHeHWe HETerpassHOro mapamerpa T
BO BpeMd stoiil rposn, Ha HeM Gosee geTko, weM Ha puc. 2.9, BHIe-
-JIAETCH NEPHOR MAKCHMAJIBHON WHTEHCHBHOCTE ZAHHOTO IPOSOBOTO Npo-
mecca: 20 7 55 maH — 21 4 05 MuH (korZa sHawenmd N u T GHAR Max-
-CHMaJBbHH). BHARO TaKRe, 9TO OJHHAKOBHIM 3HAUYEHHAM N B pasfHu-
:HBle MOMEHTH TPO3H COOTBETCTBYIOT pas/HuHHeE 3Hawerus 7, T. e
HHTEHCHBHOCTh 9STHX MOMEHTOB HeOAHHaKoBa (HampHMep, Tposa
B 20 4 50 muH Obuia BHTeHcHBHEe; YeM B 21 u 32 Mun).
JJs AAMOCTPANHEE TOro, Kak H3MEHSAITC B Xofle TOR Xe IPOsSH
(7 mrons 1980 r.) cpenuss (E] u uuTerpanbHad {Z) LAHHH NPOEKIHHA
'KAaHAJOB MOJMHWA Ha JYEHI0 HAKIOHHOH AaNBbHOCTH, NpHBeieH
puc, 2.15. BunHo, cBoeobpasHe HaMeHeHHA N U L B paHHOM rpososom
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mpollecce: TpH HeGoJnuIo 9YacToTe CHALHOTOUHHX PAaspijoB mMac-
miTalH HX BeJUKH, a IpH BO3pacTaHuu N pasMepn MOJHAE yMecHbIIA-
1orcs, Ho camu o cebe 3TH MapaMerpH He COBCEM TOYHO XapaKTepH-
SYXOT HHETEHCHBHOCTb TPO3H., B 3TOM OTHOLIEHHH HHTerpaibHas ANAHA
npoexuuil Kaganos paspaaocs (£’) Gonee TouHas XapaKTEPHCTEKA, TaK
'KaK yunThiBaeT COOTHOWIeHUe napamefrpoa Nul
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Puc, 2.15, Tpancq:opxanna BO BpeMEHH IPO3OBOR ARTHBHOCTE 7 WIOHS
1980 r. (no Haunum PJICy),

I —wacroTa MONANSBENX PASsPAR0B N. 2 — cpequAsn ma-npoma'u Eanajia MOI-
HEE Ha ANHHK BagaormEol nenbwocrn L, 3 — nHTerpalibias mAMEH2 DPORKNNH Ha-
HaNa MOANNH Ha AHENMID HaKROMAOR maXbuocrd 527,

Kpoume 3THX XapakrepHCTHK paspatoran Goaee MOMHHE NOKa3aTeNb
CTENeHH TPO30BOH ONacHOCTH — KOMIJIEKCHHR KpHTephE Tposoomac-
HOCTH, YYMTHBAWOMHKE TAKOKe NapaMerpH pagnosxa OGNAKOR H JaH-
HEe DacCHBHOA DPAANOMOKAIEH — napaMerph cOGCTBEHHOTO HETENIo-
BOTO H3AYYeHHS KOEBEKTHBHHX 06JaroB (Goiee nonpotsno STOT BOIPOC:
paccMaTpHBAeTCA B 1. 5). -

Burons

Meron akTHBHOR pafHONOKANWE MOJHHEBHX PasSpifoB NOSBOJHI
EKOHKPeTH3HpPOBaTh MOHATHE <«rPo30BOR ouar» Kak Ty oOJacTe mpo-
CTPAHCTBA, B KOTOPOH BO3HEKAIOT (TEHEPHPYIOTCS) MOJHHH, '
- ¥YcraHOBAEHO, YTO paspAAW HPOHCXOAAT B oCmIHpHOK wacTH 00--
J1aKa, 3aXBATHBAA 30HH MAKCHMaJbHOH OTPAXKAaEMOCTH OT THAPOMeE-
TEOpoB; HAOIIAAb, OXBATHIBAEMas paspAlaMH, 3HAUATENLHO GOJbIe
B THUioBOR macTH o0saka (1O OTHOUIEHWIO K HAaNpPABJeHHI) NepeMellie-
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‘HUSL 00J4YHOH MacChl) 30HA C MAKCHMAJbHBLIM YHCJIOM paspsijioB, Kak
TIpaBUNAO, HAGMWOAaeTcsd TMO3aAX 30H MaKCUMaJibHOH DaguOJOKANMOH-
HOH OTpaXKaeMOCTH.

C nomoutpro PJIC meTpoBoro AHanasoHa MOMXKHO JNeTaJbHO HCCJe-
JIOBATb CTPYKTYPY H 3BOJIOLUHIO [PO30OBBIX OYAroB B TeUeHHE IJIHTENb-
'HOTO BpeMeHH B pazuyce no 200 kM.

Ha6uronenus 3a rpo3oBEIMH O6IaKaMHu C IOMOIIBIO CTAHAAPTHOTO
METEOPOJIOTHUECKOrO PaAH0J0KaTOpa CAHTHMETPOBOTO AHANa3oHa He

.AaIT JOCTATOYHO HOJHOIO peacTaBJAeHHA O peaanoﬁ I'PO30OOIIACHOCTH

-06/1aKOB, 00 WHTEHCHBHOCTH TPO30OBOTO Npouecca, B TO BpeMsd, KaK ak-
'THBHasg PaJHOJOKAls B METPOBOM [AHAlla30He PajlMOBOJH ITO3BOJSET
OpSIMBIM CIIOCOOOM BBIIENATh OOGJACTH: B KOTOPHIX IPOHCXOAAT pas-
‘PSLBL MOJHUH, ONpeAensaTh UHTEHCHBHOCTb I'PO3bl — YaCTOTY Pas3psioB,
ux Macwtad u AJUTEJbHOCTh CYLIECTBOBAHHUS.

AXTHBHAS PaAHOJOKANHUT MOJHHE NO3BOJSIET CTPOMTH MPOCTPAH-
-CTBEHHO-BDEMeHHOe pacupelesneHde (maHoOpaMbl) T'PO30BOA aKTHBHO-
CTH, YKa3BBaTb 30HH, 0COOeHHO omacHHe (HJU Ha0OOPOT, HauMeHee
“ONACHBIE) IJ1d 0JIeTa JIETATEJNbHBIX alllapaToB B YCJOBHSX TPO30BOH
«0OJaUHOCTH.



I'’/IABA 3

ITACCHBHAS PAITHOJIOKALIHA
I'PO30OBbBIX H I'PO300IIACHBIX OYAT OB

UccnenoBanust mokasanu, uTo pajnousiyuenue Habaonaercs Kax:
| IPY BO3HHKHOBEHWHM MOJHHEBHIX PaspsilOB, TAK M Ha INpPeArpPO30BOH
CTaIW¥ PA3BHUTHUS OOJAKOB, a TaKXke B Iay3ax MeXIY OTAENbHBIMH
MOJIHIEBEIMY Pa3psiiaMy B CTaJAMH aKTHBHOH rposml [89, 91, 128, 129]..
HaGaionenus 3a HETEIVIOBHIM pafHou3iIydeHueM o0JiakoB (MaccuBHAd:
panuosnokaunus) B CB- u YKB-auanasoHax B COYeTaHUHM C aKTHBHOH
panmoJoKanuefl o0JaKOB B CAaHTHMETPOBOM JAHAaNa3cHe MO3BOJSAET
Olpele]sATh IOTEHIIHANbHYIO T'PO300NACHOCTh OOMAYHOCTH, BHISBJISTH:-
o6aKa, HaXOJSAUINECs] B IPEATPO30BOM (NOCTIErPO30BOM) COCTOSIHHH.
[TapaMeTpsl CHTHAJIOB 'HETENJOBOTO DAAMOH3IYUIeHUS MOTYT CIYXKUTb-
HHPOPMATHBHOH OCHOBOH JAJf AMATHO32 3JIEKTPHUUYECKOTO COCTOSIHUS.
00J1aKOB. ‘ -

3.1. Annaparypa NacCHMBHOH PajHONOKAL UM
IrPO30BLIX U I'PO300INACHBIX 04aros

Ha nepBoM srame HcciefOBaHHWH HETENJIOBOTO PaSHOH3JNYYEHUS
(HTPH) wmomHRIX KOHBEKTHBHHX OO0JAKOB H MOJHHEBHIX Pa3psloB:
UCTIOJb30BaN0Ch NpHeMHOe ycrpofictBo PJIC, BBICOKOH YyBCTBHTEJDb-
Hoctd (cM. ri1. 2). CpaBHHTENLHO y3Kas JHarpaMMa HaIpPaBJeHHOCTH
B FOPHU30HTAJBHOH MJIOCKOCTH AHTEHHOH CHCTEMEl 3TOH CTAHIMH O3B0~
Jisina IPOBOAUTh HAGJIOAEHHUS 324 OTJAEJbHEIMU 00/aKaMH, 4 perucTpa-:
IHs PAfH09Xa OT KAHAJOB MOJIHHEBHIX Pa3ps/OB MaBajia BO3MOKHOCTD-
ueTkKo paszfenutb curHajim HTPU, compoBoxkpalomero paspsn, u He-
mosuneBoro HTPUW o6aakos. IlapaMerpm wHccienyemMblx o0G61aKOB-
(BepTHKAJBHAA MOIIHOCTb, OTPAXKAEMOCTb H T. A.) OUPENENSIUCD.
¢ nomotnpio PJIC.y. Onsa perucrpanun cursanos HTPH, a rakxke cur--
HAJIOB, OTPAXKEHHHIX OT KaHAJOB MOJHHY, HMCIOJb30BaJach ammapa-
Typa, YCTAHOBJIEHHAs B KOMaHAHOM NyHKTe (cM. Ti. 2), B 9acTHO--
cti, — BemocHod WA PJICy v KuHOKaMepa ¢ paBHOMEDHLIM ABHKE-
HHEM IJIEHKH, OCYLIECTBJSIONIAsS IOHMIYJbCHYIO perucrpaumio, Kax
yKe Co00611as0ch, TaKO# CIOCO6 perucTpallvy IO3BOJAJ HCCIENOBATH.
(opMy ¥ mapaMeTpH (aMIJHTYAY, AJUTEJbHOCTD H IP.) OPHHAMAaeMBIX
CUTHAJIOB, UTO B CBOIO OUepenb LaJO BO3MOXKHOCTb ONPEHENHTb CleK-
TpaJbHEE ¥ 3HepreTHYeCKHe XapaKTEPHCTUKH HCTOUYHHKOB M3JydeHHS.
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B nancmefimenM OHJIO pelleHO YBEJAHUMTH YACTOTHHIA AHAMASOH
nsmepednii HTPH kak B o6nacTh BHCOKHX, TaK B 6ojiee HH3KHX 1a-
CTOT C-HeJbl0 BHABJEHHS ONTHMAJABHOrO AMANA30HA LA H3ydYeHHS
npearpozoporo HTPU, Jxa aroro 6na o6opyAoBaH NpHEMEHN LEHTD,
B KOTOPOM - yCTaHOBAEHH HECKOJbKO pajHONpHeMHHX YycTpolicts, Ha-
CTPOEHHHX Ha pasHhie YacTOTH B mpefedax 1—300 MIn, Tak xax
Opexmnoaarajoch, ¥T0 HMEHHO B 3TOM AHanasoHe (a BO3MOXKHO — H
eme (ojee BHCOKOYACTOTHOM) NPEITpO3OBOE H3JAyYeHHE NPOABJIAET

Puc, 3.1. Bremmunft sug PARHONPUEMHOTO LEHTPA.

ceﬁa Ranbonee sipko [204, 260), Bubop KOHEKPeTHOH 4acTOTH BHYTPH
AHANA30HA NPOHCXOAANA B OCHOBHOM H3 coOOpameHuft DaBHOMEDHOCTH
pacupeAeaeHHs MO COEKTPY WacToT, ¢ yyeTOM HaJHYHA NOMeX oT pa-
JuocTaEpafl, OGHYHO perucTpHpOBajHCh CHPHANH, NPHHHMacMHe Ha -
gacrorax 1,7 MI'n (zaupa Boaawu A == 176,5 M), 30 MI'u (A = 10 M),
80 MI'n (7» = 3,76 M) u 300 MI'n (A=1 u). Hpneuﬁme yerpoiictea

#HMeNH UYBCTBHTEJBHOCTb B HHTepBate 4—8 MKB (mpm cooTHOmERHH

ypopHed curaan/myM = 3). IllnprHa NOMOCH NPONYCKaeMHX 4a-
CTOT — peryanpyemad, ot 0,3 go 8 xI'm.

Ilpeemunéi wentp OHN ofopyAoBaH B 3IKPaHEPOBAHHON KaluHe,
#Melonlell BO3MOKHOCTD BpamlaThCd BOKPYI BEPTHKAJBHON OCH; Ha

'KpHile KaGuHE CMOHTHDOBaHMW aHTeHHMe CHCTeMH (puc.3.]). B xua-

nasone cpepuux (A = 176,5 M) H KopoTkux (» = 10 M) BOJH HCHOMB-
30BaJIECh BEPTHKANbHHE WMTHPeBHe aHTeHHH, HMEWINHe KPYropByio
ABarpaMMy HanpaBJeHROCTH B TOPH30HTauabHOK naockoctd,” B YKB-
Jranasoge (A=23,76 M u A=1 M) npAMeHAINHCb HanpaBJeHHHE .
ANTSHAHW ¢ MWuWpwHCH yriia AmarpaMuu. HanpapjiennocTd 60 m 20° co- -
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0TBeTCTBEHHO. [IpHeMHHKH, MMeIOIHe HeHanpaBJeHHBE aHTEHHE, Ja--
BaJu HH(popMa'umo 06 uHTerpajbHOH 1O pafioHy (B papuyce xo-
200 xM) Tpo3oBOH akTHBHOCTH. C MOMOIIBIO IPHEMHHKOB C Hallp aBJeH-
HEIMH aHTEHHAMH ONpeAendanach 3JeKTpHueckas akKTHBHOCTb (Hajuyue:
# MHTEHCHBHOCTH DA/ HOH3JIYyUEHHs) OTHAedbHOro obnaxa (B Tex cCJay-
yasx, KOrja B Npejetax IIMPHHH AHArPaMMEl HANPABJIEHHOCTH aH-
TEHHBl HMEJICS TONLKO OIMH I'PO30BOH Odar).

Jlist Toro 4TOOH HCKJIOUMTb NOTEPI0 TOCTOSIHHOH COCTaBJSIONieH
B BBIXOJHOM CHTHAJIe, B IPHEMHOM TpaKTe KaXA0TO palHoIpHEeMHOro-
yCTpoHicTBa OB HCKJIIOYEH YCHJHTENb HH3KOH uacrorhl. Mcciepyemere:
CHTHAJIBl ¢ BBIXOJOB [ETEKTOPOB NOCTYHAJH B corjiacylouiee ycTpoH-
CTBO, & 3aTeM Ha PErHCTPATOPH, B KauecTBe KOTOPHIX HCIOJAb30BAJHCH-
MHOTOKAaHAJIBHEIE CAMOIMCUEI C BepXHell rpaHMuHofl dactoTofi 8 H
100 T'n, a Takxke usmepurenbHas cucreMa «Mup-3», obecneunBaromas
perucrpaunuio OHCTPOAeACTBYIOIIMX IIPOLECCOB HA  MArHUTHOH JIeHTe.
B nudpoBoM Buje. Dra CHCTEMA TO3BOJISET aBTOMATH3HPOBAaTh 06pa-
O0TKY SKCIepDHMEHTaJbHbIX HMCCAEJOBaHNH ¥ IPOBOLHTD BceCTopOHHnﬁ_
aHanu3 3aperucTPHPOBAHHEIX CHUTHAJOB.

HAna peructpauun dopmul curianos HTPUW u unccaepoBanus ux:
napaMeTpoB HCIOJb30Bajcs NIMPOKONOJOCHHHA oclHAnorpad ¢ 3amo-
MHHAIOWEH 3JeKTPOHHO-IyuYeBoll TpyOkof, sKpan KoToporo ¢oTorpa-
(upoBascd cuenuasbHOR KuHOKaMepo#d tuna POK.

Ha onun u3 xamagoB camonucueB u cucreMbl «Mup-3» momasancs
curean ¢ npuemHoro yerpoficrea PJIC,. [ag aToro ¢ BEHIX0Aa JeTeK-
“topa PJIC, uepes coriacylouiuii KaTOAHHHN NIOBTOPUTEJb, CHTHAJ HO-
CTyllan Ha ycTpoHcTBO 06paboTKH HHPOpPMaNHH, B KOTOPOM CHTHAJ
IIPOXOJUT Yepe3 YIpaBJSIOUIYIO KJIIOUEBYIO CXeMY W M3 HEro UCKJIIoYa-
JIMCh OTPpaKeHHus OT MECTHHX IpPeAMeTOB K KaHajoB Moanui, OcrtaB-
HWIMHCS CHTHAJ, COINEepKalliil UMIYAbCH DPajAUOM3JIYUEHHS, depe3 UHTe-
TpHPYIOIYIO LeNb IIOCTYNal HA CHAUTENDb NOCTOSHHONO TOKA, a 3aTem:
Ha PerucTpaTopH.

B npueMHOM LeHTpe GBLIIH YCTaHOBJEHH TaK:Ke TEHEPAaTOPH CTaH-
JlaPTHBIX CUT'HAJIOB, MCIOJb3yeMEe IJi KaJuOPOBKH PaJHONPUEMHHKOB.
U TIOCTPOGHHS MX AMILJIMTYAHLIX XapaKTepUCTHK.

Tlpu HCHONL3OBAHHH TOJBKO NACCUBHON DagMOJIOKAUMH UYaCTOTA
BO3HHKHOBEHHS Pa3psIOB MOJHHA W MOMEHTH MX. IIOSIBJEHHS OIpene--
agauck no curaanam HTPH, Tak xak paspsig MOJHHM COMpPOBOXKAA-
eTCsl M3JIyueHHeM TPYIILl XapaKTePHBIX WMIYJbCOB (HAKETOB MMIIYJib-
COB), TPHHHMAEMHX CHHXPOHHO BCEMM HCIOJNE3yEMBIMH B SKCIEpH-
MeHTaX NPHEeMHBIMH YCTpofcTBaMH, HACTPOEHHBIMH Ha pas3Hble ua-
CTOTHL

3.2. MeTopuka u3mMepeHui

Kak yxe cooburanoch, Ha NEpPBOM 3Tale MCCIEROBaHUH Xapakre-
puctuk curtanoB HTPH o6nakos B pabore ucnosabsosanuch PJIC, w
PJICcy. Boiin npennpHHATH IONOBITKH TNPOCJAENHTh 3a TpaHcdopma-
uuelt 061aK0B. Ha BO3MOXHO GoJlee paHHelt ¢ase passutus. s aroro
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TIPH CHHOIITHYECKON CHTyauuu, GAarONpHATHOH [/ BOSHHKHOBEHHS
BHYTPUMACCOBHIX TPO3, TTPOU3BOAHUJCS MOHCK Pa3BHBAIOIIUXCS 06JIaKOB
¢ nomoiupio PJIC.y. Ilpeamourenue. oTnaBansoch OTHENLHBIM H30JIHPO-
BaHHBEIM o6nakam. IIpH Haxo:KIeHHH TaKOTO 06JMaKa €ro KOOPAHUHATH
coobmaauck onepartopy PJIC,, KoTOpmIfl ycTanaBiuBaJ aHTEHHYIO
" CHCTEMY 3TOTO PafgHOJIOKATODA B HAIIPABJEHHH HA 30HY MaKCHMAaJb-
HOH oTpaxkaeMocTH HaHZeHHOTO o6Jiaka. [locjie 3TOro HPOBOLHIHCH
HaOMI0AeHNS U PErucTpalys CHrHAMOB, NpuHuMaeMux PJIC,, a Takke
(ororpadpupoBanue 3kpanoB HHAHKATOPOB PJIC.y. Ilpn Tako#l mero-
JHKe 4acTo AJHTeNbHble HabJIOLeHHS 3aKaHUHBAJNCE 6e3pe3yJbTaTHo,
TAK Kak Haxofsdmieecd  MOx HabmiofeHHeM 00JaKo He IepeEXoJIUJ0
B I'DO30BYI0 a3y, B TO BpeMs KakK B COCeIHHX 00JaKaX HAauKnHAJIH
NOSIBAATLCS PaspsAisl MOJHHMH. IDTO [enano HEeBO3MOXKHHIM I[PO-
‘BeleHHe KODPEKTHLIX, PEeNpe3eHTATHBHBIX HaOJIofeHul 3a TPenrposo-
BHIM H3JIy4eHHeM JaHHOro obJjaKa, TaK Kak, BO-TIEPBBIX, HHTEHCHBHOCTD
H3JIyUeHHUs], CONPOBOXKAAIOIIEr0 PA3PsiA MOJHHH, 3HAUHTENBHO NPEBH-
IIajla HHTeHCHBHOCTb NPEArPO30BOTO H3JIYUEHHS, BO-BTOPHIX, IIPH Ha-
JINYMK OJIU3KHX TPO3OBBLIX 30H OBLT BO3MOXKEH TpPHEM CHIHAJOB, CBS--
3aHHBIX C pas3pAgaMyu H3 CMeXKHBIX ¢ HCCJAenyeMoi 06J1acTbio a3HMY-
‘TOB, 0 OOKOBHIM JIeleCTKaM AuarpaMMbl HampaBiaenHocTH PJIC,.

B cBasm ¢ »tuM MerTonHKa HabmiomeHud Gwa TepecTpoeHa: He-
-CJIe[IOBAJIOCh M3JydeHHe, BO3HUKAIOUlee B Hay3e MeXIY OTHAeJIbHBIMH
paspslaMH MOJHHH, B’ NPENIIOJOKEHNH, UYTO 0O/MAKO NPH 3TOM HAaXO-
_IHUTCS B COCTOSIHHM, KOTODOe MOMKHO PAaCUeHHTb KakK OJH3Koe K TIpef-
Tpo3oBoMy. JleACTBUTENbHO, B KOHBEKTHBHOM 00JIaKe 10 Mepe IpuGIu-
JKeHHSl ero K CTaJuu aKTHBHOH Ipo3bl (IpH KoTopo# HabaoAanTcs
‘Pa3psioBl MOJIHHI) IPOHUCXOAST IPOHECCH 3JEKTPH3AIHH THIPOMETEo-
POB U pasaeneHHs 3apsnoB. OfHAKO 3THX 3apAA0B ellle HeLOCTaTOYHO
_IAs TopjepxaHusd 1pobos B (HOPMHDPOBAHHS CHJILHOTOYHOTO KaHalja
MoJHuH. OueBUAHO, aHAJIOTHYHOE COCTOSIHHE Habgiofaercs B o6Jake
‘B llay3e MeXAy paspsiaMu. HemocpencTBeHHO THOC/e OUepemIHOH MOJI-
HUH YacTb OGBEMHBLIX 3apsAN0B B 00jaKe OKa3wBaercs HEATpasu30-
“BAHHOM, a OCTaBIHeHcs YacTH HENOCTATOUHO MJsi (GOPMHPOBAHUS HO-
“BOTO KaHaJjla MOJBHH, B rpo3oBoM o6jake, Tak ke KakK W B IPEIArpoO-
30BOM, B 5TOT HEPHOJ INPOLOJKAIOTCS IPOIECCH 3AEKTPH3AIHM - H
pasjeneHHus 3apsNOB, H OHO IOCTENeHHO HPHOJIHIKAETCA K COCTOSHHIO,
IPH KOTOPOM BO3HHKaeT odepelHOH paspsia. B sToM cMmbicie MOKHO
"YTBepKA4Tb, UTO Nay32a MEXAY CHJIbHOTOYHBIMH MOJIHHEBHIMH DPa3ps-
JlaMH B KaKOH-TO Mepe 5KBUBaJeHTHA IPeArpPO30BOMY COCTOSTHHIO M
3JIeKTPHYECKHEe TPOLeCCH, CBS3aHHEIE C H3JYUEHHEM PaJHOBOJH
B Hay3e MeXJy paspsaiaMH, CXOJHH C aHAJOTHUHBIMH B IPEArDO30BOM
ob6naxe. EcrecTBeHHO, UTO 3Ta SKBUBAJEHTHOCTH COCTOSIHHUE HauboJee
OTYETANBO IPOABJSAETCS B 00JaKaX, HMEIOIUX OAWH JIOKaJH30BAHHBIH
MaKCUMYM -3JIeKTPHUECKOH aKTHBHOCTH, TaK KaK IIPH HajJUUHHu He-
-CKOJIbKHX T'DO30BHIX sYeeK MOTYT BO3HHKaTb 0oJiee CJOXKHEE KOMOH-
"HaIlW|H IPOIECCOB, NPOUCXOASANIHX B PAa3JUYHBEIX uacTax objgaka U He
MOAMAIOIIUXCS OAHO3HAUHOH HHTepUpeTanuu. Bce 3TO YUMTHBAJOCH
npu BHOGOpe CHTYyalMi AN aHaj®3a HEMOJHHEBOIO DajHOU3JNyUeHHs
KOHBEeKTHBHHIX 00/aKoB. B pnanpHefimeMm, 1o Mepe HaKOIJIeHHS OnBITA



paloThHl, 310 Tpeanosoxenne NoxrsepAuioch: HTPU, nabaonaemoe
JI0 TOsIBJIEHHS] IEPBOTO -paspsaza MOJHHM, JeHCTBHTEJBHO - 0Ka3aJ0Ch
AHaJOTHYHEIM TOMY, YTO HaOJIONAJoch B Iay3ax MeXAy paspsalaMH.

Ilpu wuccaenomaunu xapaktepuctuxk HTPU, csasannoro ¢ pasps-
JOM MOJIHHH, MeToJuKa HaOaloleHui Oblia Takof ke, KaK ONHCAHO
BHIIE, 32 HCKJAOUEHHEM TeX CJydaeB, KOIla Tpo3a Oblla WHTEHCHBHOH
M Ha JOCTATOYHOM DACCTOSTHHH, YTOOBEl OTPAa’KeHHs OT MECTHLIX Ipex-
METOB He MacKHPOBAJH CHTHAJOB, OTPAXKEHHBIX OT KaHaJioB MOJHHI.
B atux cayuasx PJIC, crasoBHJach BeXyINEH H C ee NOMOIUIBIY OIpe-
JIeJIIIUCh KOOPAMHATEI T'PO30BHX ouaros, a omepatop PJIC, BemoJ-
HsAJT BEPTHKaJIbHbE PA3DesHl 06/1aYHOCTH B OKPECTHOCTSAX SOHBHI MAaK-
CHMAIbHOH IPO30BOM AKTHBHOCTH.

B nanpHefiiem, mocie CO3AAHHMS NPHEMHOrO ueHTpa METOZHKA

npoBeleHuss HaGJIIOfeHHH H3MEHHJIACh, NOCKOJBKY 3KCIepHMEHTaMHU
GHIJI0 YCTAHOBJEHO, UTO PaJHOU3NIydeHHe OOHApyXKHUBAeTCS 3aJ0JIro
{(HHOrZa 3a HECKOJBbKO WacoB) AC HauaJja TPO3H. Dmuio paspaboraHo
IBa BapHaHTa peXxuma paboTH: AeXKypPHEIH u onepartusHul. Ilpu pa-
foTe B J[AeXKYPHOM peXHMe BKJIOYaJUCh TOJHKO NPHEMHHBIH LEHTP,
MHOTOKaHaNbHEIE CAMONHCIE], OCYIIECTBJSIOIINE [JIUTENbHYIO Helpe:
PHIBHYIO 3alliCh CHTHAJIOB, NOCTYIAOUIHX C BBIXOJOB HNPHEMHHKOB,
3T0 NMO3BOJAJO BHIOJNHATL ONEePAaTHBHHIE SKCIpecc-aHAJH3 X04a SKC-
NepUMEHTaJbHBIX HCCAeNOBaHUH. Bkilouajach Takxke cHCTeMa IIpHU-
BSI3KH K €[HHOMY BDEMEHH, YCTaHOBJICHHas Ha KOMAaHIHOM IYHKTe.
Ilpu stom pabora mpakTHYecKH OblJa MOJHOCTHIO aBTOMATH3HpPOBaHA
. u TpeboBasa JHMb KPaTKOBPEMEHHOTO NEPHOLMYECKOr0 KOHTPOJS CO
CTOPOHH oOllepatopa 3a paboTOH pagWoNpHeMHOH annapaTypeHl H pe-
THCTPHDPYIOIIHX cHcTeM. B Hagajge paboTH NPOW3BOAUIACh KaJjH-
©OpOBKA MpPUEMHEIX TPAKTOB, BKJIIOUAOIlas CHCTEMY perucrpanuu. B me-
JKYPHOM pexRuMe NPOBOXUNUCH HaOMI0feHus 3a sBosonueit HTPU Ha
paHHHX CTafuAX Pa3BHTHA 00JaYHOCTH, NPEJIIeCTBYIOUIAX BOSHHKHO-
BEHHWIO AaKTHBHEIX T'PO30BHIX IPOHECCOB, A0 HOABJEHHSA Pa3psiOB MOJ-
Haj. AHTEHHBIE CHCTEMB PAAHONPHEMHBIX YCTPONCTB OPHEHTHPOBANUCD
B HampasJeHHH, B KOTOPOM HaunHaJH ¢(opMupoBathcsa obaaka. Ile-
puonuuecku Braiouasnach PJICsy W NIPOM3BOAMNHCH HaGIIONEeHHs 32
pasBuTHEM 06JaYHOCTH.

Ilpn yBejv4eHHM YDOBHS CHTHAJIOB PaJHOU3JIyUeHHS W POCTe ma-
paMeTpoB OGJIaYHOCTH NPHHMMAJOCH DellleHHe O Nepexojie B oflepa-
TUBHBIH pexHUM paboThl. BK/IIoyajnch pazHOJOKANHOHHBIE CTAHIIWH,
TIeperoBOpHEe YCTPOMCTBA H T. I, T. €. IPaKTHYECKH Bce 06OpymoBa-
uue nosnuroHa. OGEYHO KCIIEPMMEHTH IPOBOAMJECH ¢ yuactHem 10—
12 OmepaTopos, obecneunBaIOIHX HOPMaJbHOE (YHKIHOHHPOBAHHE
PAa3AVYHON animapaTypH.

PJIC.\ ucnosb3oBanach LJs moncka ofaacTeil MOBHIIEHHOMN oTpa-

. 7KaeMOCTH 006JaKOB, BCe HaHHBEIE O CTPYKTYpe 00/1a4HOCTH PErHCTPHPO-
Basuch ¢ 3kpaHoB MKO u WJB. Ilpyu Hanuuun HECKOJIbKUX PA3BHUTHIX
0o6MayHLIX 30H aHTeHHH NpueMHoro Hentpa u PJIC, ycranasju-
BaJHUCh TOCAENOBATENBHO B a3UMYTH OOHADYXKEHHEIX OGJAKOB M B Te-
yenne 3—5 MHH 3a HUMH Bejuch Habaonenus. Ilocse anmanusa man-
HBIX, [OJIyYeHHEIX BCEM PaJHOTEXHHUECKHM KOMIIIEKCOM, BHIGHpaJics
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06bekT HaGNIOReH A — OTACABHO - PACNONOXKEHHOe OGJAK0, B asHMyTe
Ha Koropoe OHno ofuapyxeno HTPH. MomedT mosBieHns nep-
BOTO MOJHHEBOrO paspsjia (mepexofa OT NPEArpoO30BOIG COCTOSHHS
B CTajHI0 AaKTHBHOR TPO3W) (HKCAPOBaACH JHOO IO OTPaKEHHOMY
curaay Ha mapukaropax PJIC,, paGotalomel ¢ BKMOYEHHHM Iepe-

HaTYAKOM, JHGO.TO XaPAKTEPHHM CHPHaJIaM DPaJHOH3NYUEHHR MOJ- .
HHEBHX paspsiOB, CHHXPOHHO IPHHHEMAEMHM BCeMH npnemnmm _

- YCTPOﬁCTBaMH, HCIOJNb3YEeMLIMH B alccuepnuem'e

3.3. PesyabTarhl NacCHBHOA PAAHOMOKANHH
" rpoO3OBHX H Fp0O30ONACHBIX 0YATOB

HeremnoBoe panHoH3NydeHHe OGAZKOB HMeeT CJAOXKHY CTPYE-
TYPY — NapaMeTPH M3JyYaeMEX CATHAJNOB CYIIECTBeHHO PA3JHYHH Ha
PasHHX CTaAMAX PasBHTHS OGJNAKa H BecbMa M3MEHUAB YACTOTHHIE

cleKTp cHrHajaoB, B [92] orMeueHo, 4TO HayaJbHAdA CTafHS PASBHTHS

rpo3oBOrO OGJNAEa CONPOBOXKAACTCS NOABJEHHEM HeNPePHBHO-ITYMO-
BOr0 pajHOH3JAYYeHHd, CYIIeCTBYIOHIEre BCe BpeMs, oKa B o6/aKe mpo-
HCXONAT pasjeNeHHe 3apAAoB M HaGNIOAAOTCH HOCTATOYHO CHJBHHE
SJIEKTPOCTaTHUYECKHe TOAA: ChekTpaipHas IJIOTHOCTb STOrO HsJyde-

EmBfoely)

1 1 1
107 0° 0! 10° £ MIg

. Puc, -3.2. AMDAMTYZHO-TACTOTHHE X, Iyam metukr HTPH
momunis (I, 1), opearpososoro HTPHU , HeNpepHBHO-
mymosere HT i TposcBoroe ofaakz (3), yc.uosnon HIyMo-
BOR BANpSKeHHOCTH - NOAA TPHEMHHKOR, . SKBHBAJIEHTHON

MOIHOCTH HX BHyTpeamux wmymop (4) [92)
.B-nanpmmom saexmongawom noas, f—wacroTa Howe-



HUS OTHOCHTeJHHO HeBesaHKa (puc, 3.2, kpuBas 3), H OHO MoXker 00-
HApYXKHUBAThCS JHIIb B TeX CJIydYasx, Korga o6jako pacloJaraercs
B HeNoCcpeACTBeHHOH G6JH30CTH K YYBCTBHTEJbHOH NpHEeMHOH amnna-
paTtype, y KOTOpOH YCJOBHAs CHEKTPaJbHAas MJIOTHOCTh HANPAXKEH-
HOCTH TOJs1 (9KBHBAJEHTHAS MOIIHOCTb BHYTPEHHHX ILIYMOB NpHEM-
Huxa) nopsapka 102 wmkB/(m-xI'm). MomHocTh - HelpepBIBHO-ITYMO-
BOIO DaJIHOM3JIyYeHHsT JAOCTATOYHO pPaBHOMEPHO pacupefeseHa TIO
CHeKTPYy YaCTOT H HaBJIOAaeTCs BIJIOTh A0 COTEH Merareplil.

[Ipn nmepexome o6jiaka B IpeArpPO30BOE COCTOSIHHE HauHHAETCs
H3JIyueHHe KpaTKOBPeMEHHEIX [aKeTOB WMIIYJbCOB, ¥ YPOBEHb H3JY-
yaeMBIX CHIHAJIOB Ha BCEX YacTOTaxX 3aMeTHO yBeJWuYHBaercsl (KpH-
Basi 2). 3ro uajdydyeHHe HaOJIOLAETCS ONHOBpPEMEHHO C HENpPEePHIBHO-
IIYMOBEIM.

ITprn MonHuMeBHIX pa3pspax HabMwoxaTcad Hanbojee MHTEHCHBHEIE
curnajsl (kpuBass I). B ¢ase akTHUBHBEIX I'PO30BLIX IPOLECCOB IPH-
CYTCTBYIOT ¥ HaOJI0La0TCs BCe TPU KOMIIOHEHTH H3JydaeMbIx obJia-
KOM CHTHAJIOB — BCe BpeMs CYLIeCTBYeT HeIpepbiBHO-IIYMOBOE H3JY-
yeHue, HaOMwOmaercs pafdOH3IydeHHe, He CBS3aHHOE ¢ MOJHHSIMH,
a Takxe IPHW BO3HUKHOBEHHH MOJIHMM I'eHEPUDPYIOTCS CHrHaJH, obyc-
JIOBJIEHHBIE CHJBHOTOYHBIM aTMOC(EPHEIM paspaAoM, IpH 3TOM ypo-
BEHb H3JyYeHHS Pe3Ko (Ha IOopsuoK u 6ojee) Bospacraer. Ha puc. 3.2
KpuBasi | WLIIOCTPHPYeET aMILIUTYLHO-4ACTOTHYIO 3aBHCHMOCTb HSJY-
YeHHOTO MOJIHHSIMH CHI'HAJa, KOTOPYIO NpPHBEI Ha OCHOBe OTPaHHUEH-
Horo uncja HaGmopenu#t A. Kumnapa [217]. KpuBas I’ moctpoena
¢ HCIOJb30BaHHeM OOJBINEro uucja cjaydaeB HabJIOAeHuH ¥ siBASeTCS
Honee ZoCTOBEPHOH,

3.3.1. Oco6eHHOCTH CHTHAJOE HETEMJIOBOro PajuoH3NyUdeHMs,
CBSI3AHHOIO C Pa3psiiHON AeaTEeNbHOCTHIO 00JaKOB

Jas npaKTHYeCKHX HY2J HauOojee 3HAUMMBI CHTHAJH, TIOJNydae-
Mble B MOMEHT BO3HHKHOBEHHSI MOJIHHEBHIX Pa3Ps[0B, a TAK)Ke HaKeTH
UMIYJAbCOB HEMOJHHEBOTO paanHoH3nydeHud. HelpephBHO-IIYMOBOe
M3JYYECHHE HMEeeT OUeHb MaJyi0 MOIIHOCTb U €ro TPYAHO oOHApYXHTb
Ha OGOJBIIOM yAaleHWyu OT NPHEMHHIX YCTPoHcTB. B ¢BSI3H ¢ aTuM
MHOTHe aBTOpHl (cM., Hampumep, [5, 92, 104, 137, 217]) wuccaenopanu
©OCOOEHHOCTH CHTHAJOB, CBS3aHHBIX C paspsiHOf NedTeJbHOCTBIO
o6sakoB. Brino obuapyxeso [92], uro Ha pasHBIX 3TAnax PasBHTHS
06/aKa TakeTH HMIYJAbCOB, ['€HEPHPYEMBIX 00GJaKOM, HMEIOT pA3JIHY-
Hble BpeMeHHEe XapaKTePUCTHKY W QYHKUUM paclupefeseHns. JTO XO-
poLIo HJTIOCTpUpYeT puc. 3.3.

Ianpueldiyne wncciegosadus [5] moxasanau, 49To AJAs  YacTOTH
830 MI'n (yHKIHS MJIOTHOCTH PAcHpelesNeHHs AJTHTETbHOCTH NMaKeTOB
UMIYJAbCOB 3aBUCHT OT PACCTOSIHHUS MEXIY NPHEMHHKOM H MOJIHHEBEIM
paspszoM (puc. 3.4). Cpenuss IJHUTENbHOCTh INAKETOB MMIYJbCOB
H3JyYeHHs, CB3aHHOTO C MOJIHHEBHIMH DaspsiiaMy, IJs PasHHX pac-
cTosiHUE cocrasasier 128,5; 138,0; 147,4 mc nus uHTepBasos 50—80,
30—50 u 10—30 kM coorBercTBeHHO. C YMEHbLIIEHHEM pPAaCCTOSHHS

. YBEIMYHBAETCS HOJsi NAaKeTOB HMIYJbCOB MAaJOH IJUTeNbHOCTH, 4TO
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aBTOpH [B] OOBACHAIOT yBeJHYEHHeM JOJH CHTHAJOB, CBS3aHHHIX
C HEMOJHHEBHM DPajHOH3NYUeHHEeM, KOTOpOe CYINECTBYeT BMecTe
¢ MOJHHMEBHIM M XapaKTepH3yercd 3HaYHTeJIbHO MeHbIIeH JJHTellb-
HOCTbIO ' TAKETOB HMNYAbCOB W 3aMETHO MeHbHeff MOILHOCTHIC H3JY-
yaeMHx cursanos. B [D] Takxe ompeleneER (YHKUHAH NIOTHOCTH
pacmpefeleHHA  YHCAA UMIYJIbCOB B OTACILHOM INareTe, H3AyIaeMOM

L ;o pm
 pmimct - plOnc’ P, _
_ g:m-z— 108 51077
a) . : ' 8
—_. '

e ——2

1 1 1 .
“§ 20 40 50 - /50 250 - 20 60tme’

Puc. 3.3. OYHKIAR DIOTHOCTH DACUPEACNEHAS AMATEABEOCTH
IaKerOB HMNYARCOB H3NTy4eHAs oO0aaxa p(t) mHa
05 ML () & 100 Min {2)"’{9&1.

@ — OpemrposoRas CTANAM, & — (TEIHA AKTHBHOR TPO3H, & — CTARHE
. . ANCCHIIARHE, :

OpH MoJMHAEBOM paspaAfe. DTH Gyurnuu (puc. 3.5) TOEe 3aBUCHT OF
paccrosHuA A0 MOJAHHEBOTO Paspaia, H ¢ ero yBednueHWeM HOJAA na-
KeTOB, COZEPKAUIAX MaNoe YHCIO HMIYJAbCOB, BO3PACTAET,
AnanorauHHe 3aBACHMOCTH A MOJHHEBHX PaspsioB AJA JACTOTH
150 MI'y Gumam noaydeHsr apropamu [137]. OHu ycramoBHAM, 9TO
BAHTEAbROCTD NAKeTa HSJAYYEHHOTO CHTHANA Ty (WyMOBOHA CHrHau)

- Xopowo KoppedHpyer (0,75 < p << 0,94) ¢ AJATEABHOCTBIO CYINECTBO-

BAHHA 3XOCHTHAJIA Ts, OTPAJKEHHOTO OT KaHaJa MOJAHHEBOIO paspsla.
Tlosyaennue HATerpanbHHe QYHEIEH pacnpenencHas F(w) # F(tw)
(puc. 3.6) mokasubalor, yTo Ha vyacrote 150 Ml pamTespHOCTH Da-
Ee€TOB HMIYJbCOB 3aMeTHO Goabme (mpuMepHo B 2,6 paza) Andrenb-
HOCTH nakeros Ha 4acrore 830 MI'm. [Ipakruueckn He Habaloganuch
NaKeTH HMIYJAbCOB, AAHTEALHOCTh KOTOPHX OHJla On MeHee 200 Mc.
¥YcTaHOBJEHO, YTO HATerpajbHble GYHKIUH paclpefelleHHs Tm 34BHCAT
OT HHTEHCHBHOCTH I'PO30BOr0O Ipollecca: ¢ yBeJAHYeHHEM JacTOTH pas-
PANOB AJHTEJbHOCTb H3JYWeHHS HNaKeroB Boapactaer. Kax BHAHO -
H3 pHc, 3.7, naxe NpH camofi cjlaGofi HHTEHCHBHOCTH TPO3OBOrO HpPO- .
mecca Jdme okoXo 25 % HabmogaeMHX NMaKeTOB H3NYYeHHHIX CHIHA-
N0B Ha uacrore 160 MI'm amerT manrenasrOCTHE MeHee 200 Mc, B TO
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L [ [] 1 L [ 1
40 80 120 160 200 240 Z80tyume
Pre. 3.4. @yHEUEE THOTHOCTH pachpene- )
- JeHNS AAHTEABHOCTH NZEETOB BMIOVALCOB
HTPH moxsBE p(Tu) NEA PASAHIHHX pac-
CTOSHME MeXIy ncroqﬂn{s] KOM B DpHEMBHA-
: xom {5, -

I—pambme 1030 Em, ofoem BaGOPKH
© 1499 cayuaens; 2 — paccrogsHEe 3J0—-50 KM, OGDEM

; =
BuGopks 17556 m::ap 5 m;so-mm.
CFm)
10

0,5

0 . i

200 400 500 T Mc
Pac, 3.6. Hurerpanbiie ¢yHEIEH pac-
npefejenns JNHTEARHOCTH NaKeTa H3-

Ayuenus F(tm) H SXOCHTHAAOB MOJ- -
REEBLX paspamoR F(ve) [137].

5 Sagas M 281

- 05

plr)

Puc. 3.5. OyExuEm nAOTHOCTH pachpe-
HeNeHHR WHCHA HMIYALCOB B NAReTe
HTPH woasum p{fix) ANS pasaHuHHx
paccroaunll MeXKAy MCTOYRAKOM H WpH-
empnroM [B).
! —paccrosame 10—30 EM, o0bem PBHOODXE
octex. SaGopin 1108 Cayaaem:. 3 o paceron:
HHE G0—30 kM, o0eu BHGopEH 464 "cryaan,

| FlTw
10

o

Puc. 3.7. Hurerpazpane ¢yHKUMAE pac-

npezeneHus INHTENLHOCTH TAKETa H3=

ayuerEa F(tx) B 38BHCHMOCTE OT HH-
TencHBROCTE rposH [187],

1—N =17 xma-l, 2—N =27 mun-, 3—

: N=2 upet, ¢§—N=|1 uuu-i,



BpeMs EKak Ha wacrore 830 MI' Ha ux nomio npuxonutea 80 %. He
. HCKJIOWEHO, YTO NOBHIIEHHAs -AJHTEJbHOCT H3JYYCHHA II4KeTa HM-
NyALCOB CBA3aEa € OCOOEHHOCTSMH rpo3, HablodaeMHX B CEBePHOM
pafioHe CTpaHH. . - . o :
B [137] BHNONHEHH OLEHKH KOJIHUSCTBA HMIYALCOB, HPHIOAA-
muxesa Ea 100 mc AIRTeALHOCTH U3AYYeHHS. YCTAHOBJEHO, UTO $Ta
BeJIMUHHA CYIISCTBEHHO 3aBHCHT OT ocoGenHocTell mpouecca u 3a 0,1 ¢

A3ayqaercs QT HECKQJBKHX NEeCATEOB A0 ﬁeCKOJIbKHX COTeH HMIYJALCOB,

3.3.2. OcoGeHHOCTA CHTHANOB HEMONHHEROrO HETEILIOBOTO

- PAlHOUIAYYCHHA

Kak yxxe roopuiocs, Hemonrueroe. HTPU ‘Ha6I0faeTes B IHPO-
EOM. AMANA30He YacTOT KAK ‘Ha -CTaAHH HEPeAllecTBYIOMed aKTHBHHM
TPOIOBHM HpoileccaM (A0 MOABJEHHs NEPBHX MOJHEA), TAK H B Tay-

a)
|

0

Pac. 3.8, Tanobag Qopma cur-
N " HAMOB HEMOJAHHEBOTO €n efrpo-
soporo) HTPH [ lﬁ.
Bpems cheMEn: 2 — 16 v 15 wun, § —
E 16. n 40 wma,
Macmrral:" flo BepPTHEAAR —

16 MEc/xen. ONKT 21  wErYCTa
IQ&Q r.). ’

8ax MeXIy MOJHHEBHMH pDaspaijaMH, & TaKXKe mocie OpeKpameHHs
MONHAR. .

Ha puc. 3.8 noxasarbl TENOBHEe CHTHAJAH NpPeATpO30OBOrO PaZUOM3-
‘ayuernst Ha gactote 0,5 MI'm, sanncarnue ¢ nOMOUIbI0 MariaTo(OHA
% BOCHPOESBEACHHLE -3aTeM Ha KpaHe 3MeKTPOHEOLrO ocuuiiorpada,
Curgaan pemonaresoro HTPHU, saperncrpupoBabHbie MHOroOKaHalb-
HHM CaMOBHMCHEM, HMeOT (POpMY KpATKOBEPeMeHHHX AMIYJILCOB. AJH-
TENLHOCTHIO fecATHe JOAH cekyuaw, Ha puc, 3.9 npupesen obpasen
samuch Ha camonncie curHagoB HTPHW Ha DasfiHUHEX 9acTOTax BO
BpeMs pasBHBLIETOCA TIpo3oBoro nponecca. MHmmynbew -Goabmof
AMOXHTYDH, 3aperucTpHpOBaHHHE cnnx&onno BO BCEX Tpex 4acTOTHHX
' guanasoHax, sBagoTca cerHasaMe HTPH wmojmmeBmx paspsnos

66

13 wxBfmes., o TrOPHSOHTANH — .



T—— ooxd uvu suEamidmen —2%p
uﬁouﬁoﬁwo QJOBTYBHEHOJOAN
oimonon S (¢) WIW 91 ® () Fﬂa 08 ‘() W : ¥9L0LOBR BE E&E golrerimy wounee dowudp] am o: % |

LT ¥ e m -z S 208 0
M d “ L] LA [ ] L i J L) T T. ¥ LJ [] L AN § T. T T T T T
_AUA..S:,::wrﬂﬂ:tr::::,:::,:::::::..::.:
|~ o
4 | ]
R T i il - Tt 1oL
;.._ﬁ:::__h ._._::_:,?J: :__:__q H1 H-HH
1 ’ ; NS NAES NN RN R p
O T T T i i g T e e
; X : ) ::mﬂn
IMEREE ARBELEEEE RS SRREE T3 5
ERA R ﬂ..ﬂ....::.....ﬂb:-—:.. 70
=+ 3 ) 1 -
HERE = ] a_ - og
- I T ____ —H
1 { 1 - <4 08
i i 4 L hmbw.xd
] ] k-ies:
- O T T T T Ty Y T e T T Tt e
1 MEALERE ARENE (ARG ERESEAEERERNY EREEL SENE SRR E il R
T t J— W. ﬂy
—y—t—t ..... ] P11l B -G
- .h_er::h.__:::t::._: T __.“.M._n:_._,..,T ~ oo i
T T T T S T T T P B AT B!
- - g Sn

5'



B HccaeryeMoM obaake, Takue xe 1m0 aMIJIHTYA€ HMITYJAbCH, HaGJ0-
JlaeMBle TOJBKO Ha wacrore 1,7 MI'l, ABJIAIOTCH CUTHAJaMH OT MOJI-
HU# B APYTHX 00JlaKax, T2K KaK aHTeHHAs CHCTeMa NPHEMHHKa HMeEeT
KPYTOBYIO [IHAarpaMMy HANpPaBJEHHOCTH. B IpOMEXYTKaX MeXIY STHMH
HMIOyJbcaMu Ha dactore 1,7 MI'1 HaGa01al0TC CHTHAJAB HeMOJHHE-
sBoro HTPH. C noMompio LIHPOKOHONOCHOTO OCHHLIOrpada ¢ 3alIOMH-
HAaIOIlel 3/JeKTPOHHO-JIYUYeBOH TPYGKOH YI1aa0Ch BEIACHUTD, UTO KAZKIBIH
OJMHOYHEIA HMIYJbC TAaKOrO H3JIyUeHHS Ha JIEHTE CaMOIMCIa Ipel-
cTaBjsgeT - co00f o00beAMHEHHBIE B TPYINB KPAaTKOBPEMEHHBIE HM-
IyJabCH (IaKeTH HMIYJAbCOB). JIJMHTENbHOCTh OAMHOUHOIO HMIYJbCA
B IaKeTe NPHMEPHO OOpaTHA INHPHHE [OJOCH YacCTOT, MPOIYCKaeMEIX
NpHEMHBIM TPaKToM amnapartypel (Fnp). Ilpm Fpp = 10 xI'ny munHn-
MaJsibHas AJIUTENbHOCTh MMIYJbCOB, NPONYCKAEMBIX -IIPHEMHHKOM, CO-
crabysier 0,1 Mc. BHyTpy nakera BpeMeHHO!H MHTEpPBAJ MeXKAY OTHeb-
HBIMH HMOYJAbBCAMH H3MepseTCs eAUHHIIAMH, pexKe — AeCITKAMH MUJIIH-
ceKyH[. JIAHTeJbHOCTb H3JIYYeHHsST BCEro MaKeTa HMIYJbCOB JOCTHLAET
NEeCATHX JoJeH CceKyHAB. UYacToTa NaKeTOB HMIYJbCOB HEMOJHHE-
Boro HTPU usMeHsercs B 3aBHCHMOCTM OT CTAAHH DPa3BHTHs TPO30-
BOIO IIpolecca: Ha paHHel CTafMH W B CTAAWH AUCCHIANHH TPO30BOTO
ofJjlaka OHa COCTaBJISleT HECKOJBKO IaKeTOB B MHHYTY, Ha CTaaHH
MaKCHMAaJbHOTO DPAa3BHTHS TI'PO3Bl — MOXKET MOXOAHTH OO0 HAeCSITKOB
B MHHYTY (B HCKJIOUHTEJbHEIX CIyUasix HaGJaiomalkinch TPO30BHE IPO-
LleCCH, BO BpeMs KOTODHIX UHCJO IakKeTroB jocturango 140—160
B 1 Mun). .

AMnjuTyza nmaxkera HMMOYJbCOB, 3apErHCTPUPOBAHHOTO CaMOIIHC-
1eM, He II03BOJISIET OIEHUTb OJHO3HATUHO BPEMEHHBIE M MOIIHOCTHBIE
XapaKTepHCTHKH NMPHHHMAaeMOro CHrHana, Tak Kak 3aBHCHT HE TOJBKO
OT aMIJIUTYAH BXOJHEIX HMIIYJbCOB, HO TaKXKe OT HX [JIHTEIHHOCTH
W CPeLHEro BPEMEHHOTO WHTEpPBAaJid MEXKAY OTAEJbHBIMH HMIYJIbCAMH
BHYTpu makera, Curxanas Hemosnuesoro HTPU mo cpaBreHum ¢ MoJ-
HHEBHIM HMEIOT MEHBIIYIO NJHTEIbHOCTb H aMIIHTYAY, UX OTJIHYAEeT
OTCYTCTBHE CHHXPOHHOCTH TIOSIBJIEHHS HAa BCEX HCIOJAB3YEMBIX B 3KC-
nepuMeHTe yactorax. Manyduenrne paspsimoB MoJiHHI BO3HUKAeT Ha (hoHE
Henpekpamarollerocs HemonHpeoro HTPHW um mo cBoumm xapaxrepH-
CTHKaM Pe3KO OTJIHYAeTCs OT Hero 3HaYHTeJbHO 00Jbllell MONHOCTBIO
H T€M, UTO HabJ/I0aeTcss B UINPOKOM AMANAa30HE YacTOT, T. €. CHTHAJHL
mosnnueBoro HTPUM perucTpupyiorcd CHHXPOHHO HA BCeX KaHajiax
npueMa (puc. 3.9).

Ilpn akruBH3auuH TPO3H NOTOK HMIYJILCOB HEMOJHUEBOTO PajHO-
W3JIyUEeHHsT PACTET W CTAHOBHTCHA CTONDL HHTEHCHBHEIM, YTO Ha BHIXOJe
caMoOINCIa IOABJSAETCS IOCTOSIHHAS COCTABJAIONIAs CHTHajJa B BHAE
CMelleHus nepa OT HyJeBOro ypoBHs. Takoe cMmellleHue Habmonaercs
HECKOJNBKO Pa3 B CHCHAJeE 3aperHcTpUpoBaHHOM Ha uyacrore 1,7 MTn
(puc. 3.9 a), ocofeHHO UeTKO 3TO BHAHO HA YYacTKe JEHTH B pafioHe
4 mun 30 c. B craguu MakcHMaJbHOH TI'PO30BOH aKTHBHOCTH HHOTZA
(npumepuo 2—3 Y% BpeMenu HaONIOJeHHH) OTMedaeTcss TAKOe MOHO-
. TOHHOe HapacTaHHe WHTeHCHBHOCTH HeMosanHHeBoro HTPH B nuanasone
1,7—30 MTI'1, uTo OTKJOHEHHe Nepa OT HYJEBOro YPOBHS CTaHOBUTCS
~BecbMa 3HauutedbHBIM (puc. 3.10). Ilpn HaGnioneHHm 3a CTPYKTYpO#
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“TKOro CHrHaJa ¢ MOMOIIBIC IMHPOKOIGJIOCHOTO OCHHJIAOrpada oTMe-
qaercs UMNYJBCHHA Xapakrep H3AYYeHHs, NDUYEM CKBAaXHOCTb MO-
TOKA HMOYJbCOB HEBeAHKA H NMOCTENEHHO YMEHBIIAeTCS, YTO 0GYCJI0B-
JHEBAaeT POCT MOCTOAHHOR cocTapasiomedl cHraaza, Paamomsaydenne,
BH3BAHHOE MOJIHHEBHMH paspsiiamu, OTUETIHBO Habmojaercs H HA
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- Pnc. 3.10. Carnanst HTPH roneexkrneHHX ofnaros Ha wactotax 1,7 MTu (a),
80 MIw, (6), 1556 MI'm (¢} m 30 MI'm (2) B CT4MHA MAKCHMAALHOTO PASBHTAL
o TPOSOBOTO mponeccs, .
U,y — manpawende Ha EXOAE® NPHEMAHEKA,

done Hemoanuesoro HTPH, Tax xak nmpu paspsle BOSHHEAET elle
ONEH NMOTOK MMIYJAbCOB, 4TO NPHBOAHT K AajbHefiiieMy yMeHbIICHHIO

" CKBAXKHOCTH H TOBHIIEHMIO YPOBHS CHTHAJNAa HA BHXOJE CAMONHACLA,
Huorpa mosBieHHe MOJHHEBOTO Paspsia He CKaSHBAeTCH HA TEH-

. Aennuu Bo Bpemenn HemoamHesoro HTPH, H oHO mponoixaer MoHO-
TOHHO HapacraTb. Tagk, HampuMep, MONHHeBHe paspAnH Ha 32, 43 n
50-fi ceryHaax oT Hauasma orcuera’ (puc. 3.10) He H3MEHUNH cyINe-
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CTBEHHO BPEMEHHOI'O XO0Ja H3JIYYEHHs, He CBSI3aHHOTO C MOJHHSMH.
MounnreBre e paspsiabl, 3aperdcTpHpoBaHHble Ha 58, 98, 115,
152-fi ¢, BH3BaJ K pe3Koe Hpekpamienue wemoanuesoro HTPH, xoro-
poe CIycTsl HeCKOJbKO CEKYHJ BHOBb CTaJo Hapacrartbh. Takoe paguo-
H3JYYEHUEe MOXKET NPOLOKATLCA HeCKOAbKo MHHYT (puc. 3.10).

3.3.3. HemoanueBoe HETEILIOBOE PAJNON3JIYUECHHE KOHBEKTHBHBIX
00/1aKOB B METPOBOM JHANa30He PajHOBOJH

Kaxk yxe 6plo NOKa3aHo B TyaBe 2, B curgale, HabjaojaeMoM Ha
Bhixofe npueMmuuka PJIC,, MOXHO BEIAEJNHTb KBa3HIEPHOAHUECKYI®
COCTAaBJISIIONLYIO, OOYCJIOBJEHHYIO OTpaXKeHHeM OT pasJuuHHX 00beK-
TOB, TaK Ha3HBAaeMBIX MeECTHHIX IIpeJMeTOB (BBICOKHX JI€DPEBbLEB,
JIOMOB, XOJIMOB, TOp H T. .}, a TaKXe COCTaBJSIONLYI0 B GopMe HM-
OyJAbCOB PpA3JHYHOH aMIAHUTYAB H [IJIHTEJbHOCTH, OO0YCJIOBJIEHHYIO

. XaOTHYHO H3JAydaeMBIMH CHIHaJaMHu. CuruaJast OTpazxKeHusd OT HOHHU3H-

POBAHHHIX objiacrell KaHAJIOB CHJIBHOTOUHEIX aTMOC(epHHIX pa3psiioB
(MonHME) XapaKTepU3ylOTCs OTpaHHYEHHBIM BpeMeHeM CYyLIecTBOBa-
Hud, B cpegreM 0,00—0,6 ¢ (cm. [66;, 168] n rvi. 2 1 7), 0 HHTEHCHB-
HbIM H8Jy4eHHeM, CONPOBOXKAAIOIHNM (OPMUPOBAHHE KaHaja MOJHHH.
Takne 0coOeHHOCTH CHIHaJa IO3BOJISIOT CPaBHUTENBHO JIETKO BEHLIE-
JIHTb MX W3 COBOKYITHOCTHM IPHHSATHX CHI'HAJOB M ONPELEJNHTb Paccrosi-
HHMe N0 KaHaJja pas3psjxa. THnuuHble curHaabl, Habaiomaemble Ha MIA
PJIC,, npuBenens Ha puc. 3.11. Cpefn npejpcTaBieHHHIX CUTHAJOB
BHIJesIsieTcsl- 06J1acTh OTPaXKeHU . OT MeCTHHX IpenmeToB (/) m xao-
THYHEIX CHTHAJOB HEMOJHHEBOTO pafuouanyueHusi obaaxor (3). O6
ypoBHe cOGCTBEHHOrO LIYMOBOT'O HANPSKEHUS IPUEMHHKa MOXKHO Cy-
IWTb N0 cHUTHaly 2, HabiogaeMoMy IIDH KPaTKOBDEMEHHOM CIHafie
HHTEHCHBHOCTH 06sauHoro usayuenus. CHrHanBl H3JydeHHs, Heo-
CPeICTBEHHO He CBSI3AHHOTO C MOJIHHEBEIMHM Pa3pALaMH H Ha3BaHHOTO
HeMOJTHHEBHIM (3), HMeT GopMy HMIYJIbCOB Pa3JHYHOH AMIJIHATYIEL,
KOTOpHE B AAHHOM IIpuMepe B 3—5 pa3 TPEBHINAIOT YPOBeHb COO-
CTBeHHHIX IIyMOB npueMHHKa. Ha puc. 3.11 6 mpexncraBneH mpolecc
BO3HUKHOBEHHST CHTHAaJa 4, OTPa’KeHHOI'O OT HOHHM3HDPOBaHHOH obJsa-
cTH, nosBJdloniefics B HauaJbHOH craiun (GOPMHPOBAHHS KaHaJja
mosuuu, CHraan 6 — oTpaxenue oT chopMHPOBaBIIErocs: Kagaua pas-
psAna, nokasad Ha puc. 3.11 8. M3o6paxenus curHapoB, IPUBeHEHHHIX
Ha puc. 3.116 u 3.11 8, pasgenesrl BpemeHHHIM wuHTepBajoM 0,35 c
(na pucynke mpomyuieno 74 JuHHMHE pa3BepTkH). Prcyrox 3.11 e namo-
cTpupyer (asy pacmaza KaHala MOJHHH H HCUE3HOBEHHe CHTHaja &,

‘OTpaxenHoro or o6osouku kaHasna. Pucynxu 3.118 m 3.11e pasge-

asier uarepsaa 0,17 ¢ (mponyuieno 37 nuuuii pasBepTku). BosHuKHO-
BeHHEe Da3psijga MOJHHE CONPOBOKAAETCH NOSBJCHHEM CHTHAJNOB pa-
JIUOH3JTYYEHHs, HMEIOIIHX GOJIbIIYI0 HHTEHCHBHOCTb B CDPABHEHHH C He-
MOJIHHEBHIM H3JydeHHeM 06jakoB (cur"an 5 ua puc. 3.116). Ito us-
aQydenne Habiromaercs B (opMe XaOTHYHO BO3HMKAIOMIMX TDYNN HM-
NyJbCOB PASJIUYHON AMIIUTYABl M AJHUTENbLHOCTH M HMEIOMMX DasiHd-
HOE€ YHCI0 MMIOYJIbCOB B cocraBe rpynnsl. OHO MOXKeT BO3HHKATh IO
NOSBJICHHA CHTHAJa, OTPAXKEHHOTO OT KaHaja MOJHHH, U IIOYTH BCETHa
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gabmofaeTcs mocae HCUE3HOBEHAS OTpa}KeHHﬂ .OT KaHana. B pane
CAy4Yaep HsayueHMe B BHAe OTAeNbHOR TpyNNsl HMOYALCOB MOXKET
OPONOJKATHCA B TeUeHHe MECHTHX Joneli CeKyHiH, OTMeTEM, 4TO
wmoannesoe HTPU mabmopaerca ma. pone HempeKpaliaomerocs Haay-
9eHHA HEMOJHHEMOTO THIIA,

' Kax npaBuno, HanyueHHNE MOJNHHUESH CHTHAJAB HMEOT HopMy Kpar-
ROBPEMCHHHX HMOYALCOB IJHTEJLHOCTHIO NMOpAAKa 30 MKC E MeHee,

Puc. 8.11. Tunosoit obpasen moct xounoﬂ perncrpanmd

CHTHaA0B ¢ skpana MHA PJIC ..

4 — 0 BOSHAENOBEHHSA pappama, § — HuMano paspaAna, & — ce-
- _peAmHA, a—npexpamenne2 paspana; [ — ofxacTe oOTpaikenmit
OT MECTHHIX NPEIMeToB, ooﬁmmue B TpPHeMHEKA,
8§ — mEemoqiResoe HIPH ofiaakoe, 8—mczl?nu oTpaMeHns i
OT KaHaXa MOMHEEROTO PaspAna, 5 ? HIPH paapapga Mon- |
. HuR; Uy, < nampspReHHS Ha BXOAS DpHeMHMKa, R'— paoc'rusnne -

or PJIC, a6 penw,

n



Takue wWMIyJbCH HA3BIBAIOT CHIHAJAMH TIePBOTO THIA, WJM CHIHA-
JlaMH  IIMPOKOINOJIOCHOr0 H3JydeHusa. Hapsly ¢ HEMH CyUIeCTBYIOT
HMIYJbCH DaJHOH3JIYUYEHHs, OTJHUYAIOLINeCs 3HAYHTENbHOH JIHTeNb-
HOCTBIO (CM. UMIyJsbe 7 Ha pHc. 3.118), cOTHH MHKpOCeKyHA u GoJjee.
OTO CHTHAJbl Y3KOMOJOCHOrO H3JYYeHHs, UAH CHTHAJbl BTOPOTO THIIA.

Ins onpenenenus xapakrepuctuk uemosuuesoro HTPU o6naxos:
PeruCTPHPOBAIHCh CHTHAJMBI, H3JydaeMble B NPEArpo30Boit ¢ase pas-

FR)AC)

-

05+

Puc. 3.12. HurerpajbHbie (yHKUHH pacmpe-
Ienedns . MakcuMaJbHOH MomHoctH F(Pg) =

g ! et MOLyYJs CIEKTPAJbHOH NJOTHOCTH MAaKCHMAaJb-
01 02 03 04 BymBm HOroO MOTOKa MomHocTH F((G) HCTOUHHMKOB He-
L L . ) moaHueBoro HTPH,
[Ipenmonaraercs, UTO MCTOYHHKM H3JMYIEHHA H30-
0’02 0’01"' . 0’05 0>08 2 TponHbl. IIpHBeneHO K PACCTOAHHIO | KM OT HCTOY-
IG(J'»D)] HBm/(NFM'M.) Huka., O6beM BRIGOPKH — 237 cJayuaes.

BHTHS, BO BpeMst 1ay3 MeXJY OTAEJbHLIMH MOJHHEBBIMH DaspsiaMH H
Ha (ase pacnaza obsaka. Beo orobpano 303 HezaBHCHMEIX o0pasia
curnajiop Hemoanuesoro HTPM, xaxiabii B3 KOTOPBIX IPEACTABJISAI
COBOKyIHOCTh mpumepHo 500—600 sauuuit pasBeprkH, chororpadupo-
BaHHEIX ¢ sKpaHa WA (puc. 3.11 a). Hemounnesoe HTPH obaaxos
XapaKTepHU3yeTCsi OTHOCHTENbHO IIOCTOSTHHOH HHTEHCHBHOCTLIO H HMeeT
(hopMy KpaTKOBpPEMEHHHIX XAOTHYHO BO3HHKAIOIIMX HMIIYJbCOB.
[Ipennonoxus, 4ro 370 HTPU 06ycioBaeHo nefcTBHEM TOYEUHBIX.
H30TPONHBIX UCTOYHHUKOB CHTHAJA, MOXKHO ONpENeNHTh MAKCHMAaJbHYIO
MOILTHOCTh HCTOYHHKA M ee HHTerpatbHyl0 (VHKIHIO paclpereseHH:.
Paccrosinue ot PJIC g0 UCTOUHUKOB IJid NPeATPO3OBHIX X pacuajfarn-
muxcs (MoCaerpo30oBEix) 061aKOB IPUHEMAJOCh YCJIOBHO PaBHEIM pac-
CTOSIHHIO [0 TOUKH MaKCHMaJbHOH paiMoJOKAlMOHHOH OTpazKaeMOCTH
THAPOMETEOPOB 06/aKa, a OJs1 TPO3OBHIX 0OOGJAKOB — DACCTOSHHIO A0
IeHTpa sApa TPO30BOro ouara. Jlomyckanach NIOTPENIHOCTb, 0BycoB-
JIeHHAsl HETOUHOCTBIO OIIpe/e/ieHHs] HCTHHHOTO DPACCTOfHHS A0 HCTOU-
HHUKOB H3/y4eHHS, KOTOpas, KaK IIOKa3aJH pacyeTH, He IpeBHINaeT
15—20 % na71s mcmosb3yeMBIX NIPH aHajuse cutyauui. Hurerpanpnas
GYHKIHS paclpeleseHuss MakKCHMaJbHOH MOLIHOCTH M3JIyYeHHS Ipel-
cTaBjaena Ha puc. 3.12. Dra KpuBasg XapaKTepH3YeT TAKXKe HHTErpalb-
Hy!0 QYHKIHIO pacupenejeHHss MOAYJs CIEKTPaJbHON IVIOTHOCTH MaK-
CHMAaJIbHOTO TIOTOKA MOIIHOCTH MCTOUHHKOB HeMosaHueBoro HTPU
B IIPEINOJOXKEHNH, 9TO HCTOYHHKH H3JYydYeHHS H30TPONHB H YCJIOBHO
IpUBEIeHBl K PACCTOSHUIO | KM OT TOYKM Ha6JNIOLeHHS, a SHEPTHS CHr-
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HaJjla pPaBHOMEpHO pachpefeseHa IO CIEKTPY B Hpefenax IIOJOCH dga-
CTOT, HPONyCKaeMbIX PUEMHHUKOM, .

CpenHssl MakcUMaJbHasi MOLIHOCTb HCTOYHHKOB HEMOJIHHEBOTO
HTPU c¢ Beposarsocteio 0,8 pasma 0,30 =+ 0,03 MBT npu cpenuem
KBaznpatuiueckoMm oTkiaoHennu 0,23 MBT.

HWmnynbcer Hemonauesoro HTPU caenyior ¢ xapaxTepHHM Bpe-
MeHHBIM mHTepBaJoM 10—20 Mic, B maysax MexXay MOJHHEBLHIMH pas-
PpsnaMu CpeqHHH BpeMeHHOH HHTepPBAJ, pasAeJsiOlluH UMIYJIbCH,
B psiie CJyuaeB 3aBHCUT OT YacCTOTHl MOJHHH B obJake: ¢ yBeJguue-
HHEM YaCTOTH BpeMeHHOH HHTepBaJ yMeHbIIaeTcs, OJHAKO 3Ta CBS3b
geycrofiunBas. Ilo-BupuMoMy, OGosblloe 3HayeHHE HMEET He TOJbKO
YaCTOTa Pasps/ioB, HO U 06beM 006JauHOll MaccH B 30He o63opa.

Hnsi ucenenoBanus xapaxrepuctuk HTPHW MosHHeBRIXx paspanos
6ElIH 3aperucTpupoBaHel 80 o06pasuoB cHrHatdoB. KaXavlfl CHrHAN
npeacrasiasa 1500—2000 auHEE pasBepTKH, HAa KOTODHX MOXKHO Hab-
JIOLaTb CHTHAJAB DAajHOH3AYUeHHs, INpelllecTByIOllHe (0OBYHO Ha
1,5-—2 ¢) MOSBJIEHHIO OTPAXKEHHs OT KaHaja MOJHHH, CONYTCTBYIOUIME
OTPaXKEHHIO U MOABJSIONINECS IIOc/ae HMCYC3HOBEHUS PajN0o3Xa MOJHHUH,
Takoii oT6Op CHTHa/NOB MO3BOJHJI 3a(pHKCHPOBATH IIPOLECCH H3Jyue-
HHs, BKJAIOUAS HavYaJbHBe ¥ 3aBepuiaomue dhas3bl pasBUTHS Paspsia,
Ha KOTODHEIX He HabJofaeTcss CUTHAJOB, OTPAXKEHHHIX OT OOO0JOUKH
KaHaJIa MOJHHH.

Kax yxe ykaswiBasocb, MonHueBoe HTPHM mabmonaercs Ha Qone
"eMmosaueBoro HTPH, KoTopoe coxpaHsieT CBOM XapaKTePHCTHKH
B mpouecce paspsaga. CpelHss MaKCHMaJbHAs MOLIHOCTb HCTOYHHKOB
moanueBoro HTPH mepsoro Ttuma c seposarHocreio 0,8 paBra 1,40 4=
=+ 0,17 MBT npu cpemHem KBamparuueckoM oTkJoHeHmn 1,40 MBrT.
Hcrounukn HTPU Broporo Tuma xapakTepH3yloTcs elle 6oJbinei
cpenHel BenuuuHOH. Kak mokasan ananus, B 93 Y cayuaeB HabJio-
Jaemule gautenbuble curaaasl HTPH ¢ BepositHocThIo 0,8 mMeloT cpen-
HIOIO MakcHMaJbHyl0 MomHoCTh 1,77 40,10 mBr npu cpennem xBa-
JPaTHIECKOM OTKJOHeHHM 0K0oJ0 1 MBt. B ocraBmuxes 7 % cayuaes
Ha6/I0L4J0TC CHTHAJMB, CPefHSsST MaKCHMaJ/bHas MOIIHOCTE KOTODPBIX
«c BepossTHOCTBIO 0,8 paBHa 27 4= 5 MBT npn cpenHeM KBaapaTHUECKOM
oTkaoHenur 10,2 MBr, OyHKIHH pacupefeneHdss 5THX BeJHYHH Hpes-
«CTaBJeHH Ha puc. 3.13.

Has pemenus 3apaum ceqekuwnu curaasos HTPU o6nakos ompe-
JieJieHa CyMMapHas mioTHocth noroka sHeprum (IIz) B mpeamosoxe-
HHH, UTO MCTOYHHKH H3JYUEHHS YCJOBHO TPHUBEAEHBI K PAaCCTOSHUIO
1 ¥M or TourM HabmoIeHHs. Pacuer 3TOH BeJUUYHHBI IPOH3BOLUTCS
TI0 COOTHOIIEHHUIO

t
D\ 1 PN (¢
A U U
up g BX
_ Dyun + Duaxce
rae D = — > Duyn ¥ Dyaxe — PaccTosiHHE OT TOYKH HabJo-

JeHus 10 Haubogee 6ju3KOH u HauboJjiee yAAJEHHOH TOUKH KaHalja
MOJIHHK COOTBETCTBeHHO; D’ — paccrosHHe, K KOTOPOMY HPHBOAMTCS
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HaG/moAdeMas NAOTHOCT IOTOKA SHepruH (3kech D' = 1 Ku);, Sup

spdexruBHas maomank npiema amtendsl PJIC, (S & 50 M%) ; .
" fusa — AJIBTEJBHOCTh CYIHECTBOBAHHAS H3AYIEHHOTO CHIHaXa; Usx(H)—

Hanpskenue, HabalonaeMoe Ha BXoae npHemanka PJIC,; Rox — BXOA-
HOe COMpOTHBJIeHHe npneunnxa (Rex = 0,75 Ou) '
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Pre. 3.18, I/Imerpaamue cpylmmn pacnpene.nem F(Pyi) {1, 2,8)

H (YHKDHE BJAOTHOCTH pacnpegexenus g(Pu) (4, 5 6P) MAKCHMAN:-
HOfi MOIDHOCTH MCTOTHHKCB MoJHBes0r¢ H

.{, 4= {)yHENAR pacHPENEIEHENN MOMBOCTE HCTOYHAROP OEpBOTO TENA P 2,

§ — DYHEQHEN pacOopeneseHHs MOIIHOCTH HCTOYHHEOR BTODOTO THHA Pnso 3, 6—

dyEKOHE pacnpe.u.e.nenns MOLIROCTH MCTONHHEOE BTODOTO THNA Pm. & —no-
nMroK HAROIIEHHEX Ilacmml MaXCHMANLHON MONIHOCTH NCTOYHHEOE Pnﬂ

. OtbeM suﬁopxn AAS HCTOTHHRUB NepBoro THAAS — 251 Myuaﬁ LA HCYOTHE-
HOD mpom THDA — 349 caydaep,’

HurerpanbHas $yHKNESA pacnpemeneHHs cymmapnoﬁ IJIOTHOCTH
NOTOKAa H3AYYeHHO! SHEPIHA CHFHAJNOB GOOHX THIOB .MOJHHEBHX Das-
pAnoB mpefcraBieHa Ha pHc. 3.14. CpenmsAg cyMMapHag IJIOTHOCTH
ImOTOKA yKasamHOH sHeprum ¢ BepostHocrbio 0,8 pasda 150 &

+ 15 mx/Ix/m2 opu -cpe;ulem Knanpamqecxom OTKAOHEeHHH

125 M Ix/m2,
Kax yxe orMevanoch, cyllecTseHHHA uHTepec upe,u,crannﬂm CHT-

HaJH BTOPOTO THINA, XapakTepHsylolinecs OoJNBHION NIHTENLHOCTbIO-
_H3AYYaeMHX HMAOyAbcoB. Cpeimas MPOAOJKHTENLHOCTh H3JYUEHHS,
9THX CHTHAJOB ¢ BepoaTHOCThIO 0,8 cocraBaser 120 4 17 mkc npx-
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CpelHeM KBajJpaTHyecKoM OTKJIoHeHHH 150 mxc. CpenHsia sHeprus,
H3JyYyeHHass HCTOYHHKOM CHI'HAJIOB BTOPOTO THIA, C BEPOATHOCTBIO 0,8
paBHa 0,50 =+ 0,02 Mx/IX Npu cpeqHeM KBaApPaTHIECKOM OTKJOHEHHH
0,26 mMrJlx. CpenHsisi cnekTpa/ibHasi IMIOTHOCTb H3JYYEHHOH BSHEDPIHM
OTHOCHTeNbHO Benuka: 370 -+ 6 MxIx/k['m mpu cpemnem KBajpaTH-
"geckOM OTKJIOHeHHH 61 MkJDx/kT'nm. D10 00BACHAETCS Y3KOMOJOC-
HOCTBIO CIeKTPA CHUTHAaJOB BTOporo Tuma. CpeAHsist SKBUBAJEHTHAS IIH-

F(Tlg)
or

08

06

O
S B
T

Puc. 3.14. HurerpanvHag QyHKuuMsA paclpe- . -

JeJIeHHs] CYMMapHOH INIOTHOCTH ITOTOKa 3Hep- 02

ruu F(Ily), W3MyYeHHOH HCTOYHHKAMH CHI'HA- g
JIOB JBYX THIOB MOJIHHEBHIX PaspsioB. |

TIpuBeseHo K PAacCTOSHHIO 1 KM OT HCTOunHKa., O6D- VA 1 1 S
€M BBIGOPKH ~- 85 cJyryd4aes. _ 0 o1 02 U,JHE Mﬂ)f\’/Mz

J

pPHHA IIOJOCH 4aCTOT, B IpeAesnax KoTopo# cocpenoroueHo 90 % suep-
THH CcHTHaxa, cocrasaser 10,6 +0,8 xl'u ¢ aucnepcue#r 5,3 xI'm. 3a
TOSBJEHNE UMIIYJbCOB BTOPOro THNA MOTYT OHITb OTBETCTBEHHHl IIPO-
TECCH DPE30HAHCHOTO H3JYUeHHs MOJHUEBHIX pa3panos. Ha maamuue
Y3KONOJIOCHOTO W3JyYeHHs B JEIHMETPOBOM J[HAalla30He pPaAHOBOJH
ykasmBaerca B paBore E. JI. Kocapera u 0. I'. Cepexkuna [105].
‘OHaKO OMHMCHIBAEMBle HAaMH CHI'HAJB Y3KOIOJOCHOTO H3JIyYeHHs He
 COOTBETCTBYIOT - II0 NapaMeTpam CHrHajaM, TpuBefeHHHM B [105].
JleficTBUTEIbHO, CHTHAJB PaLHOM3NYUeHHs, B CpefHeM NIPOLOJKAI0-
nrerocs 120 Mxe, Moryt OBITh 3apETHCTPUPOBAHHI IPH HCIOJb30BAHUU
MeTOJI¥KH, omucaHHOH B [105], Bcero summp (B JydiieMm ciaydae) Ha
JBYX JIHHUSX DPa3BEPTKH, YTO [eJaeT HEeBO3MOXKHBIM HX BEIAeJNEHHE
KaK Y3KOIIOJIOCHBIX.

BrizsiBaer uWHTepec mUpencTaBJeHHas Ha puc. 3.15 3aBHCHMOCTB
MAaKCUMAaJIbHOH MOIIHOCTH CHIHAJa W CIEKTPAJbHOH IJIOTHOCTH MOII-
HOCTH HCTOYHHKOB CHTHAJIOB BTOPOTIO THIIA OT MJHUTENbHOCTH MMIYJb-
‘COB H3NyueHHs. B cpenHem =Habnmogaercs poCT MaTeMaTHUYECKOTO
‘OXHUIAHUA MaKCUMaJbHOY MOINHOCTH HCTOYHHKOB C YBeJHUYeHHEM HJH-
TEJBHOCTH HMOYJbca, [[Jis1 CHIHAJOB NepBOro THIA CTOJb SIBHOR 3aBH-
CHMOCTH He Habumrogaercs. CiefcTBHEM TaKo# CBsI3W sIBJsieTCs] HabJiio-
JaeMoe GHCTpOe YBeJHUEHHe CHeKTPAaJNbHOH NJIOTHOCTH HepTHH HCTOY-
HHKa H3JIyYeHHs IPH YBEJIMUEHUH AJHTENbHOCTH HMIyJbca (puc. 3.16).

BelI0 TakKe TpOoaHaJH3HPOBAHO paclpeleeHne 3HEPTHH CHTHAJIOB
BTOPOTO THIIA 10 CTAJHAM pA3BUTHS KaHaska paspsia. Buiaensnauchb
TpH crajipu: 1) cTajus, mpepllecTBYIOLIAs NOSBJEHHIO PasJHIMMOro
OTPaXKeHHs] OT KaHaJja MOJHHH, 2) cTajusl, B KOTOpOH Habawofaercs
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.ohopurposapmAFCcA CEIHAN, OTPAKEHHE OT Kanana MONHEE; 3) cra-
-us, CBA3aHMEAas C pacnajoM KaHala, KOrja yXe He Habmopaercs
panmosxo MonHHH. Hambonkmee roauuectro sHeprum (54 % cymmap-

MEm/ .
: Q&}PM Mﬂ)giu L
4 #
5+ 0r Pue. 3.15, Perpeccuonnag sa-
44 BHCHMOCTh MoINHocTH P, (1)
B COEKTPANLHON INOTHOCTE
3r mompocts G(Px) (2) serou-
1 5F HHEOB Moauhepore HTPH
2t BTOPOro THOA OT AAATEALHO-
sk CTH AMOYJBCOB MAJIYYEHHA T.
§ — BepxHAS TpaHHWA AOBEPA-
1 2k TelbHOTO HANTSNB3IAR  CPeAHErw
B sHAYeHns, 4 — cpeAHes  SHATe-
. HHe, &—Hmlmsa rpalm:m EoBE-
1r nosem:?:? nepomom 0.8.
O6nem  pHlopEn — 342  cmywas.
ol k ' : ! “"“"‘mii’ém:""m““ 32“?@
B/ § 200 a8 600 ©wmKe - m%? )= 9RCIC CAy4aes.

HOR W3/NyueHHOR SHEPrUW CHIHAJAOB BTOPOTO THNA) npnxo,nmcﬂ Ha
BTODYIO CTAAHIO PA3BHTHE KaHANA MOJHEH. Ha momo mepmofi craanm
B CcpefHeM mphuxoautcd b 12 %, a Ha Tperbio-— 34 % cyumapﬂoﬁ
ns.nyqennoﬁ SHEPIuu,

%f W/.'_ff 4 ' 2

- Puc. 3,16, PerpeccHoHHas SaBh-
CHMOCTH CHERTpaAbEOff HAOTHO-
¢TH oHeprey Gy HCTOUHHEOB
-monemesoro HTPU or zanrens-
HOCTH HMIYJBCOB H3AyICHAS T.
¥eu. ofospavensa oM. pae. 3.15.

1
o - 200 | 40 - 500, TR

Pacuerd nokasasd, uro 0GHapy:Rurb HeMoaHHeBoe HTPU B Mer-
POBOM AHANA30He NJHH BOJR NPH HCNOAb30BAHHH IPHEMHBHX YCTPOACTB
YyBCTBHTEAbHOCTHIO 10-12—10-1% Br mpH COOTHOWIEHHH YPOBHER CHr-
H&J/IIyM, paBHOM ‘3, H OCTPOHANPABNEHHHX AHTEHHHX CHCTEM ¢ KO-
s¢pduunenrom ychaenna 100—200 MOXHO JEOIb HAa PACCTOARHH O
50 kM. Ho HapaARy ¢ 9TMM HECOMHEHHHM HEAOCTATKOM HEeMOJIHHEBOE
"HTPH o6aagaer TeM NOCTOHHCTBOM {C TOUKM 3DeHHA erc HHpopMa-
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THBHOCTH O HAJIHYHU DJEKTPHYECKH aKTHBHHIX 00JAaKOB), 4TO OHO IIPO-
IOJIKUTEJbHO CYIIECTBYET M HMeeT JOCTATOUHO CTALMOHADHHIA Xa-
pakrep. ’

HerennoBoe pagnomnssyyeHHe MOJHHUEBHX Pa3PslOB CPaBHUTELHO
JIETKO OOHApyxKHBaeTcsd IPHEMHLIMH YCTPOUCTBAMH C BhIUIENDHBEIEH-
HEIMH TEXHHUECKHMH XapaKTepPHCTHKaMM Ha paccrosHuax no 180 k.

3.3.4. XapaKTepUCTHKH HEMOJHHEBOTO HETEMIOBOTO PaLHOU3JIyICHHS
KOHBEKTHURHBIX 00JIaKOB B CPeJHEBOJHOBOM AHANAa30HE

JanbHefine MCCAeIOBAHHUS CBSI3aHEL C H3yYeHHeM ocoOGeHHOCTeH
CHTHAJIOB, H3JIyUaeMblX B 4acTOTHOM o0JsacTH Ha rpaHHIe cpelHeBOJI-
HOBOTO H KODOTKOBOJHOBOTO JHANa3oHOB. DTa 06JacTh XapaKTepH-
3yercss TEM, UYTO IOBEPXHOCTHAs BOJIHA pAaCOpOCTPaHsieTcs B Hel
¢ CHJIBHBIM 3aTyxXaHHeM ¥ CHrHaJH OT JAJbHHX I'D0O3 HNPaKTHUeCKH
He Habaoparores [147]. B To ke BpeMs BOJIHa, CBA3aHHAsA ¢ OTpa-
XKeHHeM OT HOHOc(epHBIXx 00pa3oBaHHUil, HA STHX NOTPAHHUHBIX YacTo-
Tax eme He obecmeunBaeT JNOCTATOUHO 3((eKTHBHOrO pacmpocTpaHe-
HUSI PalHOBOJNIH Ha OoJabline paccTosdHHSA. IIOCKOJBKY . HCTOYHUKH
paAHOu3JyyeHHsT KOHBEKTHBHEIX 06JIAKOB PAaCIOJAralTcs Ha OTHOCH-
_TenbHO Gosbmiux BricoTax (2—6 M), To 3THM obecneunBaercs 60Jb-
mas AajbHOCTb NPSIMOr0 paclpocTpaHeHHWst pajHoBoiH (#o 300 xM
IOpH BHICOTE HCTOYHMKA 3 KM) OT HCTOYHHKA K YCTAHOBJIEHHOH Ha
semjie aHTeHHe. IlosTroMy B morpaHuwuHoii o6sactu wactor (1,6—
2,3 MI'n) npakrhyeckn Bce npHHATHE curHaJn HTPH KOHBEKTHBHHX
061aK0B cBA3aHH ¢ 06JaKaMHM, HaXOAsKMYcS B OjauxHeH 30He, B pa-
nuyce He Gosee 250—300 KM OT TYHKTa HaGMIOAEHHS. DTO PACCTOSHUE
NpPHMEpPHO COBHajJaeT ¢ TpaHunamu obmactk o6Gopa MPJI. Ecre-
CTBEHHO, 9TO NAJLHOCTb OGHAPYXKEHHS 3aBUCHT TaKXe OT H3JyddeMoi
HUCTOYHHKOM MOIIHOCTH, YYBCTBHTEJBHOCTH HpHEMHHKAa, MapaMerpoB
IpHEMHOH aHTEHHOH CHCTEMHI,

HcenenoBanus XapaKTePUCTHK CHTHAJNOB, H3JMydaeMHX oOJaxaMu
B 3TOM [Halla30HE YacTOT, NPEACTAaBJAAIOT OTHOCHTENLHO CJIOXKHYIO
3ajlauy B CBA3H C T€M, UTO IIPHEeMHAsl aHTEHHA MMeeT KPYTOBYIO [Ha-
rpamMMy HanpaBJeHHOCTH B TOPH3OHTAJbHOM IJIOCKOCTH, H IO3TOMY
BO3HHKAIOT TPYZHOCTH B oT6Ope CHTyaluil, OPUTOAHBIX N/ aHaaH3a.
Heob6xonumo, utofbl HaGJIIOLEHHS BHIOJHSINCH, KOTLA B pajguyce
160—180 xM ot myHKTa npueMa OymerT TOJabKO oAHO o6aako. Haubo-
Jlee KenaTesibHOH, HO KpaliHe pelKo Haba0LaeMoOf, ABJSETCS CHTYa-
nusg, Korza o61ako uMeeT ONHO JOKaJdbHOe ¥ JMOCTATOYHO KOMIAKT-
HOe sxpo Jubo, 4TO XYIKe, — OTpaHHUYeHHOe YHCJA0 OJH3KO pacuoJo-
JKEHHBIX 30H NOBHINEHHOH orpaxkaemoctd. [Ipu mpueme CUTHAJNOB BO
BCEX CJIYUAsiX OCTAETCS HEHU3BECTHHIM PACCTOSIHHE [0 HCTOYHHKA H3JY-
YeHHS ¥ MOXHO JHIIb IIpefnoJararb, 4To HauboJee aKTHBHHE IPO-
1EeCcCH paspelieHus 3apfAfoB, (GopMHUpPOBaHMS JIOKAJBHBIX HEOLHOPO.-
HOCcTe# OOBEMHHEIX 3apAf0B H MeJKOMAacUITa6HHIX BHYTPHOOGJIAYHHIX
paspsNoOB NMPOUCXOLUT B 30HE KPYIHOKameJbHHIX CTPYKTYp 0O6JakKa,
T. €. B 30He BHICOKOH paiHONOKAaLMOHHOH oTpaxkaeMoctd. Ilostomy
JHIIb TOTZA, KOUXA B INIPOCTPAHCTBe 00630pa HMeeTCss eJIWHCTBEHHAS
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obnaynas chcTeMa ¢ OAMHOYHOH 30HOH NOBHIEHHON OTPAXKAEMOCTH,
IPOCTPaHCTBEHHAs NPOTAXKEHHOCTb KOTOPOH 3aMeTHO MEHbIIE PaCCTOs -
HHsS [0 Hee, MOXHO NOJYYHUTb NPHEMJIEMO TOUHHE KOJUUECTBEHHBIE
OlleHKHM INapameTrpoB curHasoB. ORHAKO TakKHe CHTYaluHW IpaKTHye-
CKM He BeTpeuaioTcsd. MeHee TOUHBIE OUEHRYW MOIYT GBITH MOJIYUSHH,
ecad o6jiaynasi CHCTeMd COAEPXKHT OrpaHHYeHHOE YHCJIO GJH3KO pac-
MOJIOKEHHEIX 30H MIOBBIINEHHOH PajHOJMOKALHOHHON OTpamaeMOoCTH,
IlpuMepoM TaKOH CHTyallUH MOKET CJAY¥KHTb I'PO30BOH Ipoliecc, Hal-
Jojgasmuiica 4 mions 1989 r.

Ilo cunonTHuecknM AagHbIM 3 u 4 uwas 1989 r. jor 3akaBkasbs
Haxoauscsa B 00JacTH TJAyOOKOrO IMKJIOHA, JOXKOHHA KOTOPOro pac-
nmoJsaraznach Haj patioHoMm HaOmawonenus, K wmawany skcnepuMmeHrta oT-
MedYaJoch Da3BHTHe BOJHOBOTO BO3MYIIEHHS B 30HE aTMOChepHOro
¢poHTa, 4TO IpHBEJO K (OPMHPOBAHHIO I'DO3OBBIX NPOILECCOB (GPOH-
TaJAbHOT'O XapaxTepa.

Kommuiekc ammapatypsl ajs HaGJIOLEHHH IEPHOJHYECKH BKJIO-
4aJICsl, BHINOJHAJICA 0630p IPOCTPAHCTBA H, €CIH He OOHAPYKHBAIUChH
obnaka B paauyce 300 KM, anmapartypa BhIKJIOuastach. [Ipm odepen-
HOM BKJIO4eHMH B 17 u 50 MuH 6Blla oOHapyxeHa OGJaYHOCTb Ha
ceBepo-3amane Ha paccrosgaum 135—160 kM oT nyHKTa HaOJIOfEHH.
Anann3 mapaMerpoB, XapaKTEPHIYIOUIUX 3Ty OGJAYHYIO 30HY, H TEH-
JeHUMH HX H3MeHeHHH IIO3BOJIMJI CHeJaTh BEBOJ, YTO B Habuo-
JaeMoil 06JauHOCTH BO3MOXKHO DAa3BHTHE TPO30BHIX IpoleccoB. Ha
3TO YKa3blBaJO TaKXe BO3DACTaHHE UYHCAA HMIYJIbCOB pajHOU3JIyuUe-
Hus, KoTopoe Hauasjoch B 17 u 48 mun (puc. 3.17, kpuBag I). Ecau
paHee HabuomaBmHecsi obJaunble 30HH OOJafanu HH3KOH oTpaxae-
MOCTBIO, XapaKTeDH30BaJHCh MaJbiM BpeMeHeM XKH3HH H CO3JaBaju
HebGosbuiofi GoHOBHIE ypoBeHb Hemouauueoro HTPU, wmensiommuiics
B wHTepBajte 4—I12 nakeroB HMIyJbCOB B | MHH, TO Haumpasi ¢ 17 u
48 MUH IPOHUCXOAMT YCTOHYHBOE HapacTaHHe HHTEHCHBHOCTH H3Jyue-
Hug, kKotopoe B 18 y 00 mMunH goxomut g0 37 HMIYJAbCOB B 1 MUH H
IIPOAOJKaeT YBENHUHBAThCA. 3aperucTpupoBanHoe B 18 u 25 MuH
noJie o6jaYHOCTH HpejcTaBaeHo Ha puc. 3.18. Habmiogaercs wersipe
ob6naxa, fBa W3 KOTOPHX, MBICJIEHHO 0003HayeHHHX Kak objako 1 u
06/1aK0 2, MMEIOT CpP4BHHTEJILHO BBICOKHE YpPOBeHb OTpParKaeMOCTH.
Bonee mougmoe obnaxo 1 umeetr MakrcumyMm orTpaxaemocTu (1 ==
== 1,1-10-% c¢m~!) B asumyre 320° Ha ymanenum 160 KM OT myHKTA
uabmonenusi. O6sako 2 pacnosioKeHO BOCTOUHEE, ero OTPaXKaeMOCTh
12 = 8,3-10~° cm~!, KOOpAMHATH TOUYKM MAKCHMAJBHOH OTPaxKaeMOCTH
140 xm u 335°. O6xnaka mepeMelialoTCsi B IOrO-BOCTOYHOM HaIpasJe-
HHH, H HX OTpa)kaeMocTh Bospacraer. Ha HauajspHOM 3Tane HalJio-
neHn# o6aako 1 mepeMemiaercs ¢O CKOPOCTbIO TpuMmepHo 45 KMm/fu.
O6jako 2 J0BOJBHO OHICTPO yBeJHuHBaeTcs, ero nepudepuiinas 4acTth
(Bocrounas) mepeMmeriaercs NPHMEPHO ¢ TaKoH JXKe CKOPOCTbIO, OAHAKO
06/1acTh MaKCHMaJbHOW OTpPakaeMOCTH H3MEHseT CBOe MOJIOXKEeHHe
B IPOCTPAHCTBE OTHOCHTENBHO MEIJIEHHO — OHAa MaJONOABHIKHA.

‘B 18 u 46 muy o6Jsako 1 npuGIH3HIOCH (KOODAHHATE TOUYKH MAakK-
cuManbHOH orpamaemocTd — 140 xm, 325°), ero oTpaxkaeMocTh BO3-
pocna mo 1,48-10-7 cm~!. OrpaxaemocTb o6JaKa 2 IPAaKTHYECKH HE
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A3MeBRAAch (Ny = 8,6-10-° cM~1), I HeSHAUHTEJLHO CMECTAIOCH TIO-
JOXMeHHe IeHTpa 0GJACTH MaKCHMalZbHOR orpaxaemoctr (142 £u,
335°). Ilnomazp o6naka 2 CYIIECTBEHRO BOSPOC/AA. BCHNCACTBHE €0
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Prc, 3.17. TpancdopManHs Bo BPeMeHH rposoBoft axrasEocTH (N,

Ly, Tg) m pamuonoRanuoHHOR OTPAXAEMOCTHE 06JaIHOCIR {1})
4 mong 1989 r. o

1, 2« gacrora paxevos mumydAbcos HTPH coorsercrsenno = CB-Amanasone *

Ny ey E B METPOROM MADasORE Ny, § — 92CTOTA MOMHEEEHX Daspsor W,

4 — cyuMappas xgsa J MEH) AAETETBEOCTH CHFHANOB, OFDAMEEHHX OT XKA-
saxas noanuR Ty, 5, 6, 7 — MAKCHMATEHA® DAARONOKSIROMHAR OTpAXas:

" wooTh ofaaxoR mo maunmmw MPJL 1) (5 — ofxako I, § —ofNako 2, 7 —o6-
Aako 3-Ha pEE. s.lﬁ?s—cyuapnaa {sa 1 MHEE) BAHHA DDOKHKH KaRafta
MOJMHEM HA JHHHK RAKMOEHOA Aa/bLHOCTH Lz.

cauaHpsa ¢ obJakaMy, UMeBIIEMH B 18 u 25 MHH HM3KYIO oTpaXkKae-
MOCTb. : '
VBeauuenHe OTpaXaeMOCTH 00JAKOB CONPOBOXKIAETCA DOCTOM: HH-
TEHCHBHOCTH NPOHCXOASAMIAX B HUX 9MEeKTPHYECKHX Mponeccos. HacTora
naxeros Emnyascos HTPH, maGriomaeMuix #Ha BHXOAe PaiHONPHEM-
-HOro yerpofictBa, Boapacraer n0-46—b0 MHE—!, Hayudas ¢ 18 4 10 MuH
OTMEYEHO NOfBJIEHEE HM3JYJeHHHX CHTHAJIOB Ha BHXOJe LPHEMHOTo
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rpagra PJICy (pme. 3.17, kpupas 2). B 18 u 35 MuH sadurceponan
pepBH MonuueBHE paspsan (puc, 3.17, xpuBas 3). '
Hapacraade HHTEHCHBHOCTH MOJHEHEBHX PaspsikoB IPOAONKANOCH
Jo 18 u 55 wuH, ofHOBpeMenHe TPO3OBOH OYAT CMEHIaJjcsa B IOro-Boc-
TOYHOM HaIpaBJEeHAH, HOCTENeHHO NMPHOXHXKAACH K OyHKTY Habmope-
HEd, DT0 OTYeTJHBO BHAHO Ha ABYMEPHOM TpeHIe rpo3cBofi akTHB-
" mocry (pmc. 3.19). K 18 4 55 mun B mentpe (AApe) rpososoro ouara,
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Prc. 3.19. IlpocTpaBECTREHHO-BpeMeHHGE Facnpe,n.eaem_le rposoBofl  AKTHBHOCTH
4 gpwong 1989 r.

{ — HSQNMEMH 9ACTOTH DaspaAcs (MuE—!); R — paccrosmme or PIIC, Ao Memm.
CTpeqRR ONPAAGASMT MOMECHT RSMEHRHNS AIRMYTANLEONO YIMA YCTAHOBKM awTeEHH PJIC,,
8 WYHCH2 BOSJie CTPENOK — ASHNYT FCTZHOBKR B TPajychx.

KOTOpHA Haxommucs HA paccrosHEn 141 kM, wacrora paspapmos co-
crapasana 15 Mur—!, a IpOTAKEHHOCTE ovyara npesumana 20 km. B me-
JIOM 0 OdYary B amoree rposoBofi aKTHBHOCTH 4acToTa MOJHHE M0-
craraa 21 mua—!, a yacTora IAaKeTOB HMIYJAbCOB PafHOMSIY4YeHHs Ha
anuge BOJHH A =2 M (f = 155 MIu)— 39 mmr!, Ha Buxome CB-
npremuuka (f== 2,182 MI'n) gnciao makeToB HMIyJbcoB B 1 MHH Jo-
XORHAC Ao 5b. :

Tlpumepro ¢ 18 uw 50 Mua HalaogaeTcs CyIleCTBeHHOE BO3pacTa-
HHE CKOPOCTH NepeMellleHHs PpaAKO9Xa OOJAKOB, CONPOBOXIAaEMOe
3aMETHHM YMEHbLEICHHEM KX OTpaxXaeMocTH. B wuETepBaze 19 1
09 MuE— 19 u 15 MHH CKOpPOCTE NepeMelleHHs LOCTHIVIA TPHMEPHO
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115 kM/4, mpu sToM o06Gsiako 2 mpakTHUecKH pacmaiock (puc. 3.18,
19 4 09 MuH), a ero ocTaTku cawinuch ¢ obaakom 1 (puc. 3.18, 19 4
15 mun). Orpaxkaemocts o6saka 1 cHusuaach mo 7-10—° cm~!. drum
TpaHchOpManUAM Noasg 06JIaYHOCTH CONYTCTBOBAJIO YMEHBIIEHHE 3JeK-
TPHYECKOH aKTHBHOCTH OOCJIAKOB: YacTOTa MOJHHEBHX Pa3psgoB CO-
cTaBaseT yxe 10 MHH™!, gacroTa MakeToB WMIIYJbCOB DPajHOU3JIyUe-
gusg 42 mun—! B CB-guanasone u 16 MuH—! B MeTpPOBOM JAHANa30HE.
Onnako BcKOpe cMelieHHe O0GJAKOB 3aMELIsercss (CKOPOCTb —
84 km/u nns mHTepBasa 19 u 15 muH — 19 w 32 MHH), CYIIECTBEHHO
BO3pacTaeT ero OTpakaeMocTb, KOTOPas MOCTHTAeT B 3TOT NEPHON
makcumyma 4-10~7 cm~!. Drany HapacraHHsi OTPaXKAEMOCTH COOTBET-
CTBYeT 3aMeTHHI pocT aJeKTpuyeckodl akruBrHocTH. K 19 u 18 Muu —
19 u 20 MMH wWacTOoTa NAaKeTOB HMNYJbCOB PaXHOH3NYUEHHS MOXOLHT
go 58 mua—! B CB-puanasone u xo 56 Mun—! B METPOBOM aHanasoHe,
a YacToTa MOJHHEBBIX PaspsanoB— a0 34 muu~! (puc. 3.17, KpuBHE
1—3). HamGonbmasi Ipo3oBast aKTHBHOCTb COBIaJa C HadaJbHBIM
IepHOoLOM pocTa OTpaxkaeMocTd obnaka 1. B sato Bpems mabuionaiores
JIBa JIOKAJbHBIX MAaKCHMyMa TIpPO30BOH aKTHBHOCTH — 3JEKTPHYECKH
akTHBHHe sAuefiku (puc. 3.19). OnxmH — Ha paccTOSHHUH TPHMEPHO
135 kM, B KoTopoMm HabJaionaercs q0 20 MOJIHHUEBHIX Pa3psanoB B 1 MuH,
BTOPOH — Ha DAacCTOSIHHH IpHUMepHO 122 KM € 4acTOTOH MOJHHEBHIX
paspsizos 10 muE—l.

s Toro utoGH KOCBEHHO CYAMTb OO HEpreTHKe PaspspHON mes-
TEJBHOCTH B TPO30BOM 0Odare, 3a KaXKAYI0 MHUHYTY HaOJIONeHHuS GLlIH
BBIUHCJEHB CyMMapHOe BPeMsl CYIleCTBOBAHHS CHIHAJIOB, OTPAXKEHHBIX
OT KaHaJOB MOJNHHEBHX pa3pianoB Tx (puc. 3.17, xpuBas 4) u CyM-
MapHas AJIMHA IPOEKHHM KAaHaJOB MOJHHEBHX PaspsiioB Ha JHHHIO
HakJOHHOH nmanpHocTH Ls (puc. 3.17, xpuBas 7). DTH BeJIHUHHH J0-
CTHraloT MaKCHMaJbHEX 3Hauenuit B 19 u 18 Mun, B MOMEHT MakcH-
MyMa UacTOTHl MOJIHAEBHIX Pas3psIOB.

IMocae 19 uw 18 MHMH HHTEHCHBHOCTb 3JEKTPHUYECKHUX IIPOIECCOB
B o6Gjiake | yMeHblIaercs, CKOPOCTb ero nepeMelileHHd napaer. Hau-
TeJbHOE BpeMs (mpumepHo ¢ 19 u 30 muH mo 20 u 10 mun) Habmo-
Jaercss peXXHM, OJMH3KHH K CTAalHOHApPHOMY, XapaKTePH3YIOMHUHACS OT-
HOCHTEJIBHO MeJJIEHHHIM IlepeMellleHneM o0saka (CO CKOPOCTbIO OKOJO
45—50 KM/4) B 10T0-BOCTOUHOM HAIpaBJeHHH ¥ HeGOJbHIUM yMeHblle-
wueM orpaxkaemocru, oT 4-10~7 po 7,7-10—8 cm—!. MHTeHCHBHOCTH
SJIEKTPHUECKHX TIPOIECCOB B 06JaKe (QIyKTYHUPYeT, H UaCTOTa IaKeToB
HMIYJbCOB, HalJamomaeMbix Ha Buixoge npuemuuka PJIC, (f= .
= 155 MTI'n), Kone6aercss or 30 mo 45 MHH!, a2 yacTOTa MOJHHEBHIX
paspsigoB — ot 6 no 10 mua— ,

B 710 ke BpeMs Ha BHIXOAe NPHEMHHKA, HACTPOEHHOTO HA YACTOTY
2,182 MI'n, mpomosaxxaercs HapacTaHHe YHCJAA [HaKETOB HMIYJLCOB.
DTo CBsI3AHO C TMOSBJEHHEM ellle ORHOTO of6Jaka, KOTopoe 0003HA-
yeHo Kak o6nako 3 (cMm. puc. 3.18). IlepBoe pagmosxo ob6naka 3
sapeructpupoBano B 19 u 09 MHH, KOrja ero ueHTpa/jbHas YacTh
HaXo#wJach B Touke ¢ Koopauuaramu 81 xm, 320°. OrpaxaemocTh
o6saka B 3T0 BpeMs HeBesuKa — 1,5-10711 cm~!, ero Bk/ajg B oOmui
curHaJ, HabawogaeMmuil Ha BEXoje mpueMuuka CB-pmamasona, npak-

82



THYecku HesaMeTeH. Ho yBesmnuenue ¢ 19 u 35 MHH 4acToThl IMaKeToOB
uMmnyabcoB B CB-mmanasoHe CBS3aHO C yBeJHYEHHEM HHTEHCHBHOCTH
3JIEKTPHUECKHUX IIPOUECcCoB B obJaKe 3.

C 20 u 10 muH rpososwle mpouecchl B o6aake 1 ocaaGeBaioT, u
mocae 20 u 30 MHH MOJHHEBBIX pa3psaoB B HeM He HabJomaercs
(puc. 3.17, xpuBasi 38). Heckoapko pnosbiie (mpumepHo mo 20 u
40 wmun) perucrpupyiorcs umnynbcel HTPY Ha BHXOAe mpreMHHKA
PJICy (puc. 3.17, xpuBas 2). O6sako 1 pacnamaercss ma pan Ipo-
CTPAHCTBEHHO pa3liesieHHBIX siyeeK, HMeIOIIUX IIOBHIIIEHHYI0 OTpaKae-
Mocthb (pmc. 3.18, 20 v 49 mun) m Orictpo auccunupyer. OgHaKO
HTPH 8 CB-agmamasone mocse pacnajga o6saka | coxpaHser 3HadH-
TeJbHHH ypoBeHb (0Kojio 60—65 makeroB mMmynbcoB B 1 muH). D10
CBA3AHO C POCTOM OTpaxkaemoctu obnaxka 3 (puc. 3.17, KkpuBasg 7)
¥ ero npubiuKeHWeM K NyHKTy HaOnomenus. B 20 uw 49 wmun uesTp
ob6saKa 3 Haxoauics B TOUKe C KoopawHataMu 62 kM, 337°, a orpa-
xaeMocTh Bospocaa a0 2,5-10-% cm—L.

Taxum obpasom, 4 urons 1989 r. wabmaiogancss CPaBHHTENbHO PELKO
Berpevajomuiica B Bocrtounoft I'pysum ciyuwal, Korma B paamyce
300 kM pauTENBPHOE BpeMsl CYILECTBOBAJO BCErO ONHO TI'po30BOe 00-
Jako. OHO HMeJO NMPOCTPAHCTBEHHYIO NPOTSKEHHOCTb, 3aMETHO MEHb-
Iyio, yeM paccTrosgHue 40 Hero (OT myHkra Habmomenus). OTMeTHM,
YTO Ha Hava/JbHOH W 3aBepliatouiefl crajusx pas3BUTHSA.o0/JaKa Ha-
PALY ¢ HccaenyeMHIM o6JakoM Gwiu emle o6naka. Ha. HayanbHOH
craguy kpome obsmaka 1 maGaiomajock pacnajawomeecs ofaako 2,
KOTOpOe pacnojarajoch NOpPHMEPHO Ha TakKOM K€ pacCTOSHHH OT
HOyHKTa HaOJIOfeHus; HO HMeJO CYIIECTBEHHO MEHBIUYI0 OTpaxkae-
moctb. Ha saBepuwiamomefi craguu passutust objiaka | yBeswmunsiach
oTpaxkaeMoctb obsnaka 3, xoropas ¢ 20 u 33 MHH IpeBHICHJIA OTpa-
xKaemoctb o6snaka 1, Ho eme pampme (¢ 19 w 35 mMuH) 3TO 06JaKo
OKa3BIBAJIO BJAMSHHE Ha HOTOK HMIYJbCOB, IPHHHMAEMEIX Ha 4acTOTe
2,182 MTI'u. .

Hnsi mompoGHOTO aHajM3a XapaKTEPUCTHK CHIHAJOB, HabJMIOAAaB-
IMHXCS Ha BHXOJAe NpueMHoro ycrpo#icrsa CB-mmamasoHa, aTH CHI-
HaJB DETyJsSPHO BHIBOAMJINCH Ha SKPaH 3aNOMHHAIOIIEr0 OCLHJJIO-
rpada u mpomssogusiock ororpaduporanue skpaga., O6BUHO B Teue-
HHE€ HECKOJbKUX MHHYT ¢oTOTpacdHpOBaJIUCh NECSITKH KaAPOB, HA KaxXK-
JOM M3 KOTOpPHX (HKCHPOBAJOCh BHIXOLHOe HAaIpsi}KeHHe NPHEMHHKA
B Teuenne 20 mc. CbeMKa HeCKOJBKHX JECSTKOB KaJAPOB BHIIOJNHSJIAChH
JIOCTaTOYHO OBICTPO, W 3a BPEMEHHOH HMHTEpBaJ, HEOOXONMMEIA AJS
dororpadupoBaHus, XapakKTePHCTHKH HCCAEeLyeMOro npoluecca Npak-
THYECKH HE MEHSJIHCh — IPOIeCC MOT CYHTATHCS KBA3HCTAITHOHADPHBIM
B Tpefesax OTpaHHYEHHOTO BPeMEHHOTO HHTEpBajsa. B peayabrarte
OBLIA TOJYYeHA COBOKYNIHOCTh (DOTOCHHMKOB HAUDSKEHHS Ha BHIXOJE
CB-npremMHuKa JJs BpeMeHHHIX HHTepBasoB: 17 9 43 muE— 17 1
49 wmun (cramus, NIpelHlecTByIOIlas pasBuTHIO oOjaaka 1), 18 «u
07 mMun — 18 u 16 muH (HauajgbHas CTAan¥si aKTHBH3ALHHK 3JEKTpUUe-
CKHX HporeccoB B o0sake 1, COIPOBOXKIAIOUIASCA 3AMETHHIM POCTOM
YHC/a MaKeTOB H3JyUEeHHEX HMIYJbcoB), 18 u 41 mun — 18 u 43 mun
‘(HavajabHas CTaiWs PasBHTHS I'po3oBOro mpouecca), 19 u 02 muH —
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19 4 05 Mun (crafms akTHBHOA rposh), 19 u 30 Mun— 19 g 34 mun
(cramma nepexoma TPO3OBOrC mponecca K ANHTEALHOR CTALHA CTallHO-
HapHOCTH, TpenurectByiomed cnazy). Bosaee mosaume cepEH ¢oro-
CHEMOK CHTH&Z/0B He HCIOJb30BAJAACh HDH aHalH3e, TaX Kak paspe-
JHTbh CHTHAJH, NOCTyHalomue oT o6aako 1 u 3 nocae 19 v 35 mun,
0Ka3a10Ch HEBOSMOXKHO, -

Pec, 3.20, TunuqHMe ¢HrEAAN, HAOAOJACMHe Ha SEpAHE SaNOMH-
HaloInero ocopaAorpada.

6 — WyMOB0: HANDEXEHAE NpREMHREA, & — WEpoKOnoAocaoe HTPU, &-—
-+ ¥yexomodocnoe HTPM; Uy, p — HeUDsMenHe Ha BHXOZe NPHEMHHEA.

Ha pac. 3.20 npeAcTaBiers THIRYHHE CHIHANH Ha BRXOAE ,ne'relc{

TOpa NPHEMHOTO YcTpodctBa, chororpadHpoBaHHHE ¢ KpaHa 3ano-

- MHHAOWEro ocuuaaorpada, ST CHIHAJTH HMEIOT, KaK NPaBHIO, GopMy
KpaTKOBPEMEHHOTO HMNyJbca, AAMTeAbHOCTBIO 1[/Fn, (Fyp — midpuna
NOJMOCH Y4CTOT, YCHAHB4EMHX INPHEMHHKOM). 3T0 CBHAETENLCTBYET
‘0 TOM, 9TO CHEETp 9YACTOT, H3JiyYeHHHX NpPH TNeHepallHH TaKOro KpaT-
KOBPEMEeHHOro HMNYyJbca, Opepumaer Fup. CHrHansl Taxoit GopMul fB-
JSAKOTCS NIHPOKONMOJOCHKNMH, B N0 H3BECTHHM NapaMeTpaM NpHEeMHOro
yerpoficTBa MOXKHO CYAHTb TOJbKO 0 (DYHKIHM CIEKTpaJbHOR MIOTHO-
CTH CHI'HAJIA Ha 9aCTOTEe HACTPOREH TpHEMHHUKA,

Hapsaay ¢ kparkOBpeMeHHEIMHA CPeiH H3NYYEeHHEIX CHTHAJIOB BCTpe-
MAIOTCS UMIYABCH, AJNATEILHOCTh KOTOPHX CYINECTBEHHO NpeBHIIAeT
1/Fgp. -Takue AMOyJbCH, K2E NPABHAO, MOXKHO PasJoXUTh Ha JBe
COCTABAAIOIIHE: OTHOCHTEJBHO MOHOTOHHO MeHSwiufcss AATEALHH
EMIYJbC (¢ NAaBRHMH NepeAHHM H 3aHEM (PPOHTOM, a TaKXe Bep-
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IIMHOH) H OOBUHYIO COBOKYIHOCTbD KPAaTKOBPEMEHHBIX HMIIYJIbCOB..
Ilepass cocraBJsionmias npeacTaBiaser cobofi curaan, sddekTuBHas
mHEpHHA NoJOocH dacToT KOToporo Af,p & /Tyun (Tuwmn — AAUTETH-
HOCTb <«TVIaJKOTO» HMIyJbca). Besnunna Afse MOKeT GHITH Cylle-
CTBEHHO MeHbIlle MOJIOCH YacTOT, YCHJAMBAEMEIX I[IPHEMHEIM YCTPOH-
crBoM. Takofi curHas sBJsieTcss Y3KONOJOCHBIM. Bropas cocrasJsiio--
mas — OOBIYHHIH IMHPOKOIOJOCHHH CHrHaJ.

Y3KOIOJIOCHBE CHTHAJE - IPEACTABJSIOT CYIIeCTBEHHEIH HHTEpec,
TaK KaK 3HEepPIHsl 5TUX CHCHAJIOB IIPEBHIIAET SHEPTHIO LIHPOKOIQJIOC-
HOTO M3JIyUeHHS B IIOJIOCE YacTOT, YCHJAMBAEMBIX IPHUEMHHKOM, H, CJe-
NOBaTeNbHO, YCJIOBHA TpHEMa H BHJEJEHHS TAKOTO CHrHaJla OKashli-
Balorcsl Gosee GaarompusTHEIMH. Takue CHIHAZBl MOTYT GBITh OGHa-
PyXeHH Ha 6oJiee HaJbHHX PACCTOSHHSX OT HCTOUHHKA H3JAYUEHHUS..

I aHanu3a XapaKTEPUCTHK HMIyAbcoB y3komosocuoro HTPH
B DBM BBOmuIHCh nanHbIe, NO3BOJSIONINE BOCCTAHOBHTb BPEMEHHYIO:
dyHRuMio Hanpsxkerus U(f), COOTBETCTBYIOILYIO aHAIMSHPYEMOMY HM-
nysabcy. YMmenblleHue o6beMa BBOAuMON B DBM mBdopManum mocTH-
rajoch 3a CueT OTKa3a OT SKBHIMCTAHTHOTC IO BPEMEHH BBOZA HaH-
HHX 0 (YHKIHUH  HanpskeHHsS B JHUCKDeTHHIe MOMEHTH BpeMeHH.
B 9BM BBoauuch naHHBE O KOOpAWMHATaX Touek Gymkmuu U(f), co-
OTBETCTBYIOLINX . €€ KCTPEMAaJbHLHIM 3HAYEHWSAM, TOUKaM mneperunba u
He3HAUHTEJbHOMY HYHCJY TOYEK, IPOH3BOJHHO Bbl6npaeMbe u obecre-
YHBAIOIKX B COBOKYIHOCTH BOSMOXKHOCTh BOCCTAHOBJIEHHS C HCIOJIb-
30BAHHMEM METOJOB CIUIAaAH-HHTEPNOJSNHE AIIPOKCUMHUDYIOWel (YHK-
nuu U*(f), 6auskoil X ucxonuod ¢yekumu. B 9BM (Ha ocHOBaHHM
BBEJEHHEIX JAHHBIX) JJIS KaXIOrO HMIyJbCa OUPENENsIUCh: ero AJH-
TeJBbHOCTb, MaKCHUMaJbHOe HaNpsXkeHHe W MaKCHMaJbHAs MOIMHOCTD..
3ateM HaXOAWIHUCh KOA(DOHIHEHTH CIIAHH-QYHKIMH M BHIUHCASIACD.
SHEprusl, IPUHATAS NPHEMHUAKOM. -OTO I03BOJIAJIO ONPEJeNHTh CPEXHION:
MONIHOCTb MMIyJbca H ero addextuBHoe Hanpsxenue. CierylonIuir
sTan pacuera OLLI cBsi3aH ¢ BeuMcaeHMeM 100 sHaueHu#t Monyast QyHK--
LMK CIEKTPAJbHOH MJIOTHOCTH Ha SKBUIMCTAHTHOH CeTKe 4acToT B 00-
JacTH TOJOCHL YaCTOT, YCHJAMBaeMBIX NpHemMHHKOM. HalinenHsle Besau--
YHHE HCIONB30BAJHUCh JJN% BBIUMCICHHS MaKCUMAaJbHOIO MOILYJIS.
QYHKIUH COEeKTPaJdbHOH NJOTHOCTH, MAaKCHMAJbHOH CHeKTpPaJbHOW
IJIOTHOCTH 9HEPTHH H 3¢ (HeKTHBHOH NOJOCH YacTOT aHAaJHU3UPYyeMOro
HMIyJbca.

Ilpenmnosarasg, BO-HEPBHIX, YTO PACCTOSHHE IO HCTOYHHKA H3JIyde-
HHSi DAaBHO pPAacCTOSIHUIO A0 TOUKM MaKCHMaJbHOH OTpaxkaeMOCTH OO0-
JIaKa, BO-BTOPHIX, UTO PACIPOCTPAHEHHE PATHOBOJH IIPOUCXOIUT B CBO-
00MHOM MpPOCTPAHCTBE ¥ CYHTAf HCTOUHHK H3JIyUEHHS H3O0TPOIHEIM,.
MOIKHO ONpPEAeJHTh CPeNHIOI W MAaKCHMAaJbHYI0 MOIIHOCTb MCTOYHHMKA
usayuenns, SGGHEKTHBHYI0 ¥ MAKCHMAJBHYIO HANPSKEHHOCTb NOJS M
CTIeKTPaJbHYIO IJIOTHOCTh [OTOKA MOI(HOCTH (UpHBeAeHHEE XK 10-Ku-
JIOMETPOBOMY PACCTOSIHHIO OT HCTOUHHKA), SHEPTHIO H CHEKTDaJbHYIO-
MJIOTHOCTh MOIIHOCTH H3/IyUYeHHs .

Tlocnie BHIUHC/IEHHSI YKa3aHHEIX 11apaMeTpPOB [JIsi KaXKAOro aHajH--
BUPYEMOro HMIyJIbca INpPOBOAMJACH CTAaTHCTHUecKas 00paboTKa HH--
dopmaruu 1o Bcell BHIOOPKe W ONPEACANHCh CPelHHE 3HAUeHHS Kaxk-

85-



JIOro napaMmeTpa, ero JHcCIepcus, LeHTPaJbHble W HauajbHble MOMEHTH

(Zo ueTBepTOrO BKJIIOUHTENBHO), ACHMMETPHS U 3KCUECC pacrpeiee-
#ug. OTHesNbHO [JIsi COBOKYIHOCTH NapaMerpoB, XapakKTepHusyIomiux
.CUTHaJbl Ha BXOJe INPHEMHOrO0 yCTPOHCTBA, W [Js HapaMerpoB, Xa-
.PaKTepHU3yIOIHUX HCTOYHHK H3JAYUCHUS, HOJYUYCHB MATPUIE HOPMHPO-
BaHHHIX KO3(DHIHEHTOB Koppeadauud, [Ipu BHIYHCIEHHM OCHOBHHIX
-CTATHCTHYECKHX NapaMeTPOB — CPeJHEer0 3HayeHHs, CPelHero KBajapa-
"“THYECKOTO OTKJIOHEHHs] H HOPMHPOBAaHHBIX K03((HIHEHTOB KOppeJsi-
“IHH — ONpejie/IeHbl JOBEpHTE/IbHble HHTEPBaJbl OLEHOK IIPH JOBEPH-
‘TeJbHON BeposTHOCTH 0,8,

B rab6a. 3.1 u 3.2 npuBefens o6o0miaioniye pe3yabTaThl aHAJH3A
‘XapakKTePHCTHK CHIHAJOB Y3KOIOJOCHOTO paidou3jyueHus. B mociaen-
‘Hell Tpade TAGIHI YKA3aHO YHCJIO CJAYYaeB, MO KOTOPHIM MPOBOAMIICH
.aHaJH3.

W3 tabaun BHAHO, WTO B MAHHOH CHUTyalUuH Ha paHHeH crajgun
‘pas3BUTHA 06JAYHOCTH NOCTyUAlOIlHe Ha BXOA NPHEMHHUKA CHTHAJBI
‘HeMOJHHEBOTO ¥3KOHOJOCHOIO H3JYUeHHUS XapaKTepH30BaJINCh MaJbIMH
"YPOBHSIMH Hamnpsi>KeHHS W MOIIHOCTH. He3HauwTenpHO# OBIIA SHEPIHS,
TMOCTyNalomasi Ha BXOJ IPUEMHOrO. ycTpoficTBa, a TakxKe MOUIHOCTh
"M SHEPTHS] HCTOUHHKOB H3JyUeHHS. D GdeKTUBHAS M0J0Ca 9aCTOT U3AY-
qAEMOro CHrHajla B cpelHeM cocTasiasisa 420 4+ 55 T, uto npumepHO
B 10—12 pasz MeHbiIe NOJIOCE YacTOT, YCHJIHBAEeMHIX IIPHEMHBEIM
"YCTPOHCTBOM.

ITo mMepe pasBuTHst 06JaKa W TOBBILIEHHS €ro 3JeKTPHYECKOH ak-
“THBHOCTH HAOJIIOAAJCS POCT YPOBHS HANpSKEHWS M MOIMHOCTH CHI-
“HaJla, IOCTYNAUlero Ha BXOJ paAuonpueMHoro ycrpoiicrsa. OcobeHHO
"BO3pOCAa MAaKCHMaJbHAS MOMIHOCTD ¥ SHEPrHs NOCTYyHAoNIero Ha BXOA
-curgasa. Tak, emie 10 HOSIBJEHHS MOJHHEBHIX pas3psjoB, Ha 3Tale
VBEJHUYEHHS] YACTOTHI CJEMOBaHHUS [aKEeTOB HMIIYJIbCOB, MaKCHMAJb-
Hasi MOI{HOCTb CHTHAJIOB Y3KOIOJOCHOTO H3JIYU€HHS BO3pOcJa B CPel-
‘HeM TNpHMepHO B 6 pas, a 3Heprus INPHHHMAEMOTO CHTHaJIa —
‘B 5,5 pas. Bo cTosbko Xe pa3 BO3POCAH MakCHMaJbHas MOUHOCTb H
‘HEPT'HA HCTOUHHKOB H3JydeHHs. [IpakTHuecKH He MPOM30LLIO 3aMeT-
HOTO wW3MeHenus >G(§eKTUBHOA NOJOCH YacTOT CIEKTPa B3Iy SeHus
Y3KOIIOJIOCHOrO CHTHAJA.

Menee cymiecTBen OB POCT TAKHX NapaMeTpPOB, KakK Hamps-
KeHHe Ha BXOJe IpHeMHOro ycrpo#ictBa (B 2—2,3 pasa) M Makcu-
MaJbHBIA MOAYJb (YHKIMH CIEKTpanbHOH mjoTHocTH (2—2,2 pasa).
TlpuBenennass x paccrossHHio 10 KM HaIOpsAXKeHHOCTb 3JeKTpoMar-
HHTHOTO IIOJIg BO3pocja IpuMepHo B 2—2,5 pasa, a clekTpajbHad
IJIOTHOCTh TIOTOKA MOILHOCTH yBejumuumsaacs B 4—4,5 pasa. Bo
-CTOJILKO K€ pa3 BO3POC MAaKCHMAaJbHEIH MOAYJb CHEKTDPaabHOH IJIOT-
HOCTH HEPTHH HCTOYHHKA U3JIYYeHHS.

Hpn noABJEeHUN B OOJaKe MOJIHHEBBIX paspHJmB Habmonaercd
JlajJbHefilllee, HO He OYeHb 3aMeTHOE YBeJHUeHHe YPOBHS MOIIHOCTH
CHTHAJIOB Ha BXOJe NpPHeMHHKa. B mocjeayolleM ypOBeHb CHTHaJa
(mo HampsixeHuio H OCOGEHHO IO MOIIHOCTH) Ha BXOLe MIPHEMHHKA
‘yBeJHYHBaercsi, DTO CBSI3aHO HE TOJNLKO C H3MEHEHHSMH MOIIHOCTH
‘M3JIyUeHHsT HCTOUHMKA, HO W ¢ IpubaukeHweM obiaka K IyHKTY HaG-
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Tabauya 3.1

Cpenuve 3HayeHHsl NapaMeTPOB Y3KONOJNOCHOTO pPAAMOM3IYYEHUS
B pasJHyHble BpeMeHHHle MHTEpBajbl. 4 miong 1989 r.

17 v 43 Mun— | 18w 07 muH— | 18 u 41 Mmun— | 199 02 Mun— | 19 v 30 MHH—
[lapameTp 17 u. 49 MuH 18w 16 Mun 18 4 43 mun 19 4 05 mun 19 4 34 Mun
BxoaHoi cHraan paﬂ‘non'paeMHnKa
Usp mxB 3,540,2 6,6+0,6 7,340,8 8,940,5 9,94-0,9
Upaxe MKB 7.7F0.4 | 18,0F2.5 | 18,0F2.5 | 22,0£2.0 | 24.0F2.5
Pc +1013 Br 1,3+0,15 5,2+1,0 6,8+1,5 9,84+2,0 13,04-2,8
PuaKc-IO 3 Br 6,6+0,5 | 39,0+7,0 [ 46,04-11,0 | 69,0+13,0 | 76,04-16,0"
W 1016 JTx 6,04-0,7 33,0--10,0 | 32,0+10,0 | 40,0--8,0 44 ,04-9,0
sq, T'n 42040 420F55 550i85 59070 58055
T MC 45F0,4 | 5,4F0,8 | 4,1F0,6 | 3,9F0,3 | 3,6F0,3
G.10%8 BTy 1,640,2 - ,Si ,8 3i0 3,14+0,5 2,8+0,4:
Hcrounuk H3JAYyUCHU A
P;p MBT 2,5+40,2 9,741,8 12,0+2,5 16,04-2,7 18,0+44,0¢
P;aaxc MBT 19,0+0,3 72,0+14,0 | 80,0+20,0 112+4-21 1104-22
E;tb MKB/M 26,0+1,2 50,0+4,5 53,0+6,0 61,045,0 65,0-4-6,0-

El ... vKB/M | 50,0+4,0 | 130+14 130418 155415 155+ 15
§7.10% Br/(Tu- | 1,04+0,2 | 4,3+1,3 | 4,941,9 | 4,041,0 | 3,2+0,8

m?)
W05 I 1013 | 6,241,8 | 5,651,7 ,ei 6,2+1,3
p (F)+108 By/Tn| 1,350, 5.4%F1.6 5F2. 5,1F1, 4,0F1,0
Kosmuecto um- 82 37 37 68 60
IIyJIbCOB

Illpamevannue, 3aech Usg B Umane — COOTBeTCTBEHHO 5((hexTHBHOE H MAK-
CHMaJIbHOE HANpsAXeHne MMIYJbCOB Ha BXOZE NPHEMHHKA, Pep H Puaxo — COOTBET-
CTBEHHO CPEIHS H MaKCHMaJbHasi MOLIHOCTb HMIYJAbCOB HA BXOe NpHEMHHKA, W —
SHEpTHsi BXOLHOrO MMuyibca, Fyp — sbdeKTHBHas mojioca SHEPreTHUECKOTO CIEKTPa:
UMIyabca, Tuun — AMATENBHOCTh HMIyJbca HA BXOLe NpHEMHHKA, G — MaKCHMaib-

HEBLG MOAYyJIb CIIeKTpaJIbHOPI MJIOTHOCTH HMITYJdbCa HA BXOLE INPUEMHHKA, P w:
Pmaxc COOTBETCTBCHHO CpPEAHAS H MakcuMaJbHasy MOILHOCTR UCTOUYHUKA pxs.nyqermﬂ,"

E9¢ # E, . — COOTBETCTBEHHO >(GEKTHBHAS H MAKCHMAJbHAS HANPSKEHHOCTD-

HJIEKTPOMArHETHOrO IOJISi Ha paccrosiHuK 10 KM OT MCTOUHHKA H3JaydeHHus, S’ — clek-
TpajbHag IJIOTHOCTh HOTOKA MOIHHOCTH 3JeKTPOMArHUTHOTO II0Js Ha pAaCCTOSHHH.
10 ¥M oT HCTOYHHKA H3JydeHus, W’ — W3JIyYeHHass HCTOYHHKOM 9Heprud, p(F) —
MAaKCHMaJIbHHH MOAYJDb CHEKTPANbHOM NJIOTHOCTH SHEPTMH HCTOUHMKA M3JyYEHHH.

JIIOLEHHUS] ¥ YJAyULIeHHEM BCJAELCTBHE 3TOrO YCJIOBHH IpHeMa H3JyueH--
HBIX CHTHAJIOB. ’

W3z puc. 3.21, Wn0CTpUpyIOIEro HHTErpabHble (QYHKIUH pacmpe--
JIeJeHNsT MJHTeNbHOCTH HMUYJAbCOB y3komoaocHoro HTPM paa pas-
JHYHBIX CTaAuH Da3BUTHSI T'DO3OBOrO Ipoliecca, BHAHO, UTO B STOM.
SKCIEpPUMEHTE Ha BCEX CTAAMAX JJIHTEJbHOCTH eIHHUYHOTO aKTa U3JY-
YeHUs IOYTH OJAHHAKOBA U cocraBaseT 3—4 mc. ToJbko Ha HauaJbHOM
sTane aKTUBH3AUHM 3JEKTPHUECKHX MpPOLEeccOB B o6jake 6ojee ueMm
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Tabruya 3.2

Cpepnue KBajpaTHYECKME OTKJIOHCHHS MAPAMETPOB Y3KOMOJOCHOIO
PajMON3JyYeHHs B Pa3juyHbie BpeMeHHble MHTEPBAJLl, 4 wmioja 1989 r.

17 u 43 — | 184 07 — | 18u'4 — | 194 02 — 30 MHE—
Mapamerp 17qlx 491\:4HHHH 18qq lGI\;IHHHH Isqq 413“1341{1&1 119th OSI\:AH:H llggqq 34]&”;{1{
BXojHO# CHT'HAJ pajuoIpHEMHHKA
Usp MxB 1,14+0,13 | 2,94-0,5 | 3,840,5 | 4,840,5 | 5,6+1,0
Uyage MKB 2,5%0.2 | 85F1.2 | 11.5F1.4 | 14,0%1,2 | 14,0F2.0
Pp 1013 Br 0,850,158 4. 5+41,1 7 1+1 4 10,9+41,7 16,7143,9
Pragc 103 Br 3,840.3 | 35.0F9.0 | 54.048.0 | 81.0F11,0 | 96,0423,0
W 1016 Tx 4,9%0,8 | 46,0718,0 | 46,5%13,0 | 50,018,0 | 56,0110
Fop Tt 2801925 260728 4004-45 460F 90 345460
Taua MC 2,670,3 | 3,9F0,9 2 ,6F0, 4 1,9570,25 | 1,570,925
G.108 B/Ty 1,64+0,3 3,74+0,7 ,910, 3,14+0,6 2,3+0,9
Hcrounng u3IyueHus

P, uBr 1,640,3 | 2,4+1,7 [ 12,542,4 | 18,0+2,1 | 23,545,5
P vBr 7,240,5 | 67,04-16,0 | 94,0+14,0 | 181419 135433
E,;, MKB/M 8,14+1,0 | 21,04+3,4 | 28,04+4,0 | 33,5+3,6 |36,5--6,3
E aee MB/M | 10,041,5 | 64,049,5 | 83,0410,0 | 97,5-+9,0 | 90,0+14,0
-87.101* Br/(T'y-| 1,440,3 6,1+1,5 9,04-1,2 6,5-41,6 4,94+1,9

M2) .
Wr10° I 0,940,1 | 8,643, 8,142,3 8 1541,3 | 7,85+1,65
p (F)+105 ByTu| 1,7%0,3 | 7.7%1, 1,3¥3.8 ,2¥3, 6,2F1.4
KosnyectBo um- |- 82 37 37 68 60
MYALCOB ‘

B 20 % caygaeB AJIHTEIbHOCTH HMIYJIbCOB DPAAMOH3JNyUYEHHs! IPEBHI-
miaet 9 mc. ,

Ha puc. 3.22 u 3.23, rae l'IpI/IBeILeHbI uHrerpajpHble GyHKIHH pac-
npeneneHns 3QQEKTUBHOR HANPSKEHHOCTH IIOJS H MOIIHOCTH HCTOY-
HHKOB Y3KONOJIOCHOT'O PafMOM3JyUeHHs, BUJIHO, YTO €CJH 00 HauaJa
-AKTHBHBIX 3JIEeKTPHUYECKHX IIpoleccoB B objaxe mnpeobjazanud HCTOU-
‘HUKH H3JIyYeHHs, CO3JaiOllWe He3HAUHTeJbHBE II0 HANPSIXKEHHOCTH
‘pazvouacroTurie nojisgs (okoso 60 MrB/M), xapakrepusymomuecs Ma-
o momHocTeio (o1 10 mo 20 mBT), TO MO Mepe pasBHUTHA TPO3HI
OJIST, €CTeCTBEHHO, BO3PACTAJH ¥ YBEJHUHBAJNACH MOIIHOCTH HCTOY-
'HHKOB H3JaydeHus. Tak, spheKTuBHas HANPSKEHHOCThb IOJSI BO3pOCHd
¢ 30 mo 50—70 mMxB/mM (Bo Bpems mepexofa TIpO30BOTO IIpouecca
'K JIJUTEJbHOR CTALNM CTAllMOHAPHOCTH, NPEAIUECTBYIOIIeH crnaly Ipo-
30BOH aKTHBHOCTH), & CPEJNHSs MOIIHOCTb HCTOYHHKA . YBEIHYHIACh A0
50—100 mBt (puc. 3.22, kpuBas ). B 30 % ciayuaeB mMaxcumajbHas
MOUIHOCTb HCTOYHHKOB M3/Jy4eHus npespimaer 120 mMBr. [duas cpaBHe-
JHHsSI OTMETHM, 4TO MOIMHOCTH, H3AydaeMas a3pOJIOrHYecKHM Pai¥O30H-
.nom tuna PK3 pasua 80—120 mBr.
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I/IHTerpaanHe @yamnn pacEpefieNeHus CHEKTPANBHOR MAOTHOCTH;
HOTOKa MOIIHOCTH Y3KomoaocHHX ncrounnkos HTPH npeacraBnent va
pec. 3.24. B ,nalmom JKCMEpHMENTe, KAK TMOKA3aJ aHaJH2, HA CTajun
HpesrpostBoll AKTHBHOCTH stbtbemnﬂasl IOHPHHZ NOJOCH 9acToT
cmexrpa nnnym:con B cpenHeM Menanach mano. llpm nepexone x rpo-
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Puc. 3.21. Harerpansune q:ynxﬁnn pacOpeqeNeris AIBTENLHOCTH HMITyAb-
. cos yakonorocHoro HTPH F(Txun) Ha pasuHX cTAgudx PasBHTHA Tpo30-
BOTO Iponecca.

1 — MPEArPOSOBAN CTEZMA DASBRTEA obmaxa (¢ I7 ¥ 43 Mum mo 17 7 49 mup), 2—

HavAJbHa S c'ramu AKTHRHSATINN SHSKTPHAYECKHX Mpoueccos B ofaaxe (c 18 w 07 mmw

no 18 9 16 MuE), 3 —na'zmnaﬁ CTARNA DASBHTHSA rgmsnsum nponecca (¢ 18 ¢ 41 mun

no 18 9 43 MHH), §— ¢TANHR AKTHBHOK rposm (c 19 w (2 mMmm mo 19 u 05 mun), § —

Depexoz rpos0BOre Npomecca R ANNTeNALEOR CTANEM CTANHOHRDHOCTH, DPENOIECTNYI-
meft cnany (clsqsnlmnno 19 ¢ 34 muH).

30BOf CTAJWK 3Ta BeJHUNHA BO3POCIa TpUMepHO Ha 30—-35 %, mocae:
9ero NPaKTHYECKH Ee MeHA)ach NPH HSMeHeHHH HHTEHCHBHOCTH IDO3H..
Cnex‘ri)anbnaa MJIOTHOCTH NOTOKA MOIIHOCTH YBeidqEaach ¢ {4—5) X
X 10-% Brf(I'n-m?) B ®avanbHOf CTAZHH HCCIELYEMOrO NpONEcca.
ao (1—2)- 10—14 Br/(I'm-»2) na crafuy aKTHBHOA TPOSH,

Buna uccnenosana Koppensnus MeXAY OTACIbHHMHE IapaMeTpaMu:
cErHaaoB yskomodocHoro HTPH Ha pasHHX cTapmax rposoBoro mpo--
nmecca. PesynsraTh HecnegobaHnll npreegess B taba, 3.3. O6osnaue--
 HAS DOapaMeTpoB B 3TOA TabiAme COOTBETCTBYIOT HCHOJIb3YeMEIM:
B Taba. 3.1 m 3.2. 3peck mpuBoxATCA TPH 3HaueHHA KospdunHeHTa:
xoppe.umuun’ 1) ana wuxsefl rpasuus 80 %-Horo AOBepHTEJLHOTO HH-
Tepeaja, 2) AAA HOMHHANBHOTO 3EaveHnd, 3) AJs Bepxfedl TPaHHIH
80 % -"oro nonepn'renbnoro HETEpBaNa,
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Ha prc. 3.25 mokasag X0 cpeisero Moayns QYHKIHH CIEKTPAJb-
HOfl NJIOTHOCTH orufaloilell HANPAXKEHHS HCTOYHHKE YSKONOJOCEOrO
'PagNOH3NYYEHAS HA pPasHHX CTAJHAX . DASBHTHS TPOSOBOTO mponecca.
‘BuaHo, ¥ro oTa BeMHUYHH2 HA HauaAbHOR CTajHM - pasBHTHA 00MaKa
B HEcKOJbKO pa3 MeHbIHe, UeM Ha CTaAHAX, COOTBETCTBYIONIMX pas-
BHEBIIEMYCH TPOSOBOMY INponeccy. -
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Prc. 3.22. Huterpamsusie GyEKUny pachpesencina sgpdekTan-
Hofi HampsmenHoctH mnons F(E.g) H cpedmell MOIIHOCTH
F(Psp) HCTOUHEKOB YSKOMONOCHOTO HTP?, NpEBEICHAHE K
' paccrogniiy 10 EM OT HCTOUHMEOB, HA PAsHHX cTamusx pas-
BETHY TDOSOROTC Mponecca,
¥eu, ofosHaueHHS ¢M, pue, 321,

Ha prc. 3.26 npencrabieds nETerpajbike GYHKUEE pacnpeiese-
HHS JJHTENBHOCTH 1Nay3 MeXAY HMOYJAbCAMH INHPOKONOJIOCHOTO
H3TyueHns, a Ha pHC. 3.27 — HATerpassaHe QYHKIOHH PacnpefeNeHHs
AMNJKTYAH HMOYALCOB HIHPOKOMOAOCHOIO H3JYUEHHS HAa PasHHX cTa-
JHSAX PasBHTAS TPO3CBOI0 mpouecca (HCKAKOYAsA HAYaAbHYIO CTALHIO
paspuTHA ofnaka). Ha HavaabHON cTaiUE AKTHBH3AUHH 3JeKTpuYe-
CKHX TpoueccoB B ofiake, compoBoxiaiomefics 3aMeTHHM pOCTOM
4pesIa NAKETOB H3JMYIYEHHHX HMIYAbCOB, AJUTEJILHOCTH NAYs MEXRIY
AMOYyALCAMH MIHPOKONOJIOCHOTO H3AYUEHHS COCTABJASET B CpeiHeM
1 mc. 3areMm, Ha RAvaALHON CTAAHH DPAasSBHTHA TIPO3OBOTC mponedca,
-OHA HECKOJIBKO YMEHBIIAaeTCs, a BC BPeMsd pasBHBIIelcs TDOSH BHOBb
yBenmumBaerca no 1,6—3 Mc u B nanbHefillieM NOYTH He MeHAeTCH,
npuyeM B 20 % cayeaes sra BenuuHHa npesHmaer 3,5 mc, Hro xaca-

-eTCd pacnpesesieRMs AMINHTYAH HMIYJILCOB MIMPOKOMONOCHOTO H3JAY-

WeHHA, TO HA NEePBHX ABYX CTafHAX PASBHTHA TPOZH AMIVIATYAE -
0
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Puc. 323. HurerpanbiHe (yBELEH pacnpefefeHHi MAECHMAJNBHOK K-
NpAXEHRCCTH DOAA F(Ewsxe) B MarcEMambeofi MOIHOCTH F(Pyage}
HCTOMHHEOR yakomonocmoro HTPH, RpepeneHHHe K paccrosmmEio 10 KM

OT HCTOYHHKOB, BA PHSHHX CTAXASX PASBETHA IDOSCEOr0O mpoOmecca,
¥ea. ofosnagesns oM., pue. 321

Fis
for

1 st ] L1 B
10 o O Bl

Puc, 3.24, Hurerpanpane ¢yBKUME pacopenefeRAs CIEKTPANBHOR IAOT-
mgocte F{S) noToxa MOMIHOCTH SACKTPOMATHHTHOIO HOJS YSEOHOAOCHHX
ucrourekos HTPH, mpEbeseHHHe K paccTosBui> 10 KM oT HCTOYHHKOB,
Ha pasHHX CTafjHAX PasBUTHA TPOSOBOrO NpOlecca.
¥oit, oGosHAYen®s oM, pHe, 321,




Tabmioa 3.3

Koo OHuMeHTH KOPPNSUMH MEENY OTACALHHMH MAPAMETDAMH YSKONOAOCHOTO
| pARHOHAIYGEHAN B PasEuHNBE BpeMeHNMe HATEPBAAH, 4 miona 1989 r,

pwerss | B | A | B | e |
Do 0,78 0,93 0,84 0,98 0,92
0,83 0,96 0,89 0,95 0,94
Veane 0,87 0,97 0,9 0,96 0,9
Dsgp 0,78 0,89 0,77 0,90 - 0,89
: 0,83 0,93 0,85 0.8 | 092
P 0,87 0,9 - 0,90 0,95 0,94
Usgp 0,63 0,69 ,59 0,79 0,87
0,71 0,79 0.72 0,84 0,90
w 0,77 0,86 0.81 0,88 - | 03
Luaxe 0,54 0,65 0,71 0,76 0,83
0,64 0,76 0,80 0,83 0.88
4 0.72 . 0,84 0,87 0,87 0,91
P 0,73 | ‘0,80 0,76 0,90 0,91
) 0,79 10,93 0,84 0,92 0,93
Phage 0,84 0,908 10,89 0,94 0,95
P, 0,66 0,73 0,63 0,77 0,88
0,78 0,81 - 0,75 0,83 0,91
w 0,79 0,87 0,83 0,87 0,93
Ey 0,78 0,90 0,77 0,90 0,89
) 0,83 0,93 0,84 0,93 0,92
Pl . 0,87 0,9 0,90 0,95 0,94
Ey 0,63 0,69 0,59 0,79 0,87
0,71 0,79 | 0,71 0,84 0,90
W 0.77 0,86 0,81 0,88 0,93

Npumevanre, Cpeisee THCAO — HOMHEANBHOS SHAvCHHEe kosdauEenTa
-EOPPelfil{E, BEPXHee H HEKHEe UHCHA — COOTBETCTBEHHO HWKHAY H BEDXHSa TPa-
wanH 80 %-aoro ROBEPHTENBHOTO lm'repnana :

'BMIYJCOB NOUTH He H3MEHSeTcs, COCTaBJAA B cpeiHeM 3-—4 MKB,
. .2 NPH PasBHBIIEMCH I'POSOBOM Npolecce OHA HECKOJBKO YBeAHUHBA-

. -ereqd H Rocrrraet 5—7 mkB, npn 9TOM B 20 % c.nyqaen 9Ta BeJIHYHEA
npesHizaer 10 mMgB.

Cheayer OTMeruTh, ¥T0 B TPO3aX, CBA3AEHHX ¢ Da3BHTHEM BHYT-
'PEMACCOBHX aTMOC(HEDHHX MPOLECcCOB, XapaKTePHECTHKA HCTOUHHKOB

03



HEMOJIHEEBOT0 HeTeNnIOBOre PajuoHsjydeHHd HMeIOT HECEKOJNbKO MeHhb-
IIAe 3HadYeHHs, YeM NpHBeAEHHHE BHIIIe.

' Ha prc. 3.28 npupefenH aMIAHETYAHO-YACTOTHHE XapaKTepHCTHKH

HanpsixkenHocTs moas HemoJjHuesoro HTPH koHBeKTHBHHX 00]akoB,

a takxe HTPH, BospEKaliomero npH paspsife MOJHHH, IO AaHHHM

|ota) iy

1 : ||1r1"l 1 1 v el I i1 L
A 100 1000 .74

Puc. 3.25. Cgennnﬁ MONyAb COERTpajbHOf NAOTHOCTE orabawmiel na-
npsxenns |G (jf)| yszomomocmoro HTPH Ha pasEHX CTANHSX pAsEH-
THS TPOSOBOrO Tponecca,
¥en, ofosHaTeHHA oM. pHe. 3.21; Ff—gacrora Eomebauuit,

pasgHXx astopeB. Ha stoM pHCyEKe TOWKA 7 HMeeT TaKoH Goapof
pasbpoc sHavyeHHfi moTOMY, 9TO B paGoTe [13D] pacueTH mPoBOAMANCH
fe3 pasjeleHHs Ha CTaJHK PasBHTHA TPOSOBOTO Npoiuecca. llaHHEe,
TpeACTaBJeHHHe B 3TOfl raaBe, YKNaJHBAOTCA B HHTEPBAJBHEE
OIeHKH, cOOTBeTCTBYIOMES 0,8 XOBepATCHLHOR BEPOSTHOCTH,

Takam o6pasom, MOXHC OrMeTHTb, uro HTPH, me cBA3aHEOe
¢ MOJHHMEBHMH pa3paiaMy, HMeer Ha TpaHHIE CPEAHEESBOJIHOBOTO H
KOPOTKOBOJIHOBOTO AHANASOHOB AOCTATOYHYIO- HHTEHCHBHOCTE HJIL YBe-
PEHHOrO BHACAEHHA CHTHAJIOB COOTBETCTBYIOMIEMH DaHONPHEMHMMHE
CPEJICTRBaAMH, ' T o

93



| L L I
a o 2 § 4 & T M6

Prc. 3.26. Hererpaapaue Qyn pacnpeneliends RARTSABHOCTHE
mays MeXLy EMIyAbCaMu ;(T..) mipoxononocaoro HTPH "na
PasHHX CTAJMAX PASBHTHA rPOSCBOro npomecca (HCKAOUAs Dpef-
’ - TPOSOBYI0 CTATMIO},
Ve, ofsnauends oM pué. 321,

as

i . !
{ 0 Fuaxe #88
Pnc, 3.27. Hurerpasprnie QYHEUER pachpencieHas aMiaR-
TyIs AMIYIRcoB F({Uwaxe) mHpoxonmodocsoro HIPH na
PasHEIX CTAHAX PASBHTAA T'POSCBOTQ mpoliecca (HCKMOYARA
_TpeATPOIOBYI0 CTAZHIO),

¥en. oGoamatelns cM. pae. 3.21

g
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Puc. 3.28. AMIVIMTYAHO-JacTOTHEIE XaPAKTEPHCTHKH HAIPSIKEHHOCTH
nosns (E) nemosmumeBoro HTPI koHBeKTHBHHIX 06aakos (I, 7), a
takxke HTPU paspsna moanufi (2—6) no NaHHBIM Pa3HHIX aBTOPOB.

1--[260], 2—[192], 3—[92], 4— [104], 5 —[217], 6 —[89], 7 — [135]; f — =ac-
: TOTa KoJeGaHwuii.

3.3.5. IlpocTpaHcTBeHHasa MaHOPaMa XapaAKTEPUCTHK IPO3OBOM
00JIAYHOCTH O JAHHLIM MACCHBHOM PagHONOKANUH

I'posoByI0 aKTHBHOCTB CJEAyeT Pas3jHyaTh Kak B IeJOM [0 paHoHy,
Tak H JJIg OT[LeJbHEIX KOHBEKTHBHEIX 06aaKoB. PasyMmeercs, npejicras-
JIsieT HHTepec 3HaHHe H Toro, H Apyroro. Kak yxe oTMeyasoch B pas-
Jene 3.1, nJs onpeneseHHs] HHTErPaJbHON TPO30BOH AKTHBHOCTH TIO
pafiony (B pazuyce mo 200 KM) HCIOJH30BAIHCh IPHEMHUKY, CHAGXKEH-
HBE HeHalpaBJeHHHIMH aHTeHHaMH. lIpuMeHeHVWe HaIpaBJeHHHX aH-
TEHH II03BOJISINIO OIEHHTb XapaKTEDHCTHKM IIpollecca B KOHKPETHOM
o6aake. Ilpu 3ToM, KOHEUHO, VUHTHIBAJIOCH B3aMMHOE PACIOJIOKEHHE
H TEHJASHIIMH PA3BUTHS OCTaJbHHIX 00JaKOB B aTOM pafione. JLasa sTOro
¢ nomompio PJIC:y BHIIOJHANNCHE BEpPTUKAJbHEE PaaHOJOKAIHOHHEE
paspesn obaausocTH yepes 10—12° mo asuMyTy, OJIHOBPEMEHHO YCTa-
HaBJHBAJIHCh B TeX XKe a3UMYTax aHTeHHBe cucteMbl PJIC, u mpuéem-
HOrO IeHTpa H Hpoussoxuiach perucrpanus HTPU. Ilepuomuuecku
BBLIIOJHAJNNCh TaKXkKe TOPH30HTaJbHBlE paspess 06JaayHOCTH. B Kage-
CTBE XAPAKTEPHCTHK TPO30BOH AKTHBHOCTH OBLIM BHIOpDAHBL YHCJIO
NaKeTOB HMIIYJIbCOB DaJHOM3JydeHUs Ha (UKCHpOBaHHOH uacrore .f
3a MuHYTY (N;) W HHTerpajbHas (CyMMapHasl 3a MHUHYTY) AJIHMTENIb-
HOCTb CYIIeCTBOBAHHS IIAKETOB HMMIIYJbCOB PaJUOU3JIYUCHHS MOJHHE-

M
BHX paspsuos. (Ty = 1/M ¥, 1, rae ti— AJHTEJbHOCTh CYLIECTBOBA-
. =1

HHS TaKeTa HMIYJbCOB MOJHHEBOTO paauousayueHus, M — gucio

TIaKETOB HMIYJbCOB DAJHOU3JNYUEHHS HA HHTEPBaJe OCPENHEHHS).
JJas npuMepa IpHBeleM IIPOCTPAHCTBEHHHIE NMAaHOPAMBl XapakTe-

pHCTHK rpo3oBoil obsaunoctn 6 wmions 1982 r. (puc. 3.29). B mpasoi
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Pue. 3.29. ITpocTpaHcTBeHAAd NAHOPAMA XAPaKTEPHCTHE fpoaosoﬁ o6nagnocTa
6 mona 1982 I. mo AAHAHM HACCHBHOH anﬁomxam (na gacrore f = 155 MIm) n

@, 6 — pamHOIOKAMHOHRRIE xapamepncm rposopore Apodecca; §— AMCOTA BepXuelt TDAHHIH
ofnaunocTs H,,, 2—30rapedM MARCEMANAbEOA PARMOSGKANHOREC CTDANCACHOCTH lgz,“,,_

# —9acToTs MAKeTOB MMIYaLcos HTPH B auamasome 155 Mrn Ay, ¢ — HRTerpasssas’ ANETSIb-
HOCTE CYINSCTROBAHEA WAKETOB HMIYAbcos HTPH MoMHEERHX Daspazop Ti: 8, 2 — FOpPHSOHTANE-
Hnie paspestl OGMAYHOCTH; § — YTOA MecTe. o



9aCcTH PHCYHKa (8, 2) IpelCcTaBleHbl TOPHU3OHTANbHEIE pa3pessl obsaay-
HoctH. PanuonokallMoHABIE XapakKTEePHCTHKH TpPO30BOrO Ipomecca
(a,6) mMOKa3HBAIOT, UTO BEICOTA BepXHell TrpaHHUB 001auHOCTH Hayr
IpaKTHYeCKH He H3MeHSeTCs B IIHPOKOM CeKTOpe 1o asuMyTy (oT b
o 60°), B To BpeMs Kak mapaMmerpn Ny u T UMeIOT pe3KOo BHIpaKeH-
HHH MakcuMyM B Gosee y3koMm cektope (a,6). B stom o6iaake BHa-
-yajie CyHIeCTBOBaJO YeTHIpE JOKAJbHEIX KOHBEKTHBHHIX SYCHKH Ha
paccrosaun ot 25 a0 40 km or PJIC (cm. 3.298), a maxcumaJsbHas
yactota naxeroB umnyabcoB HTPU (N5 = 12 mur—!) u, creipoa-
TeJIbHO, HAHGOMbIIasl OTAaCHOCTE JJIs JeTaTeJbHHX anlapaToB CBA3aHa
JUIIb ¢ ONHOHM M3 3THX sueek (asumyr 40°, manbHOCcTE 36 KM). IIpo-
CTpPaHCTBeHHAsl MaHOpaMa, IPeJCTaBJeHHAsA B HMKHeH 4acTH PUCYHKA
(6,2) u BHIOJHEHHAs Uepe3 HECKOJbKO MHHYT IIOCJe IIepBOH, IOKa-
3BIBA€T, UTO MpOH30uLIa TpaHchopmanus objaka ¥ BMECTO HeTHpex
ageek Habmopaerca tpu. O6mauHOCTh 3aHMMaeT Telepb CeKTOp 25—
60°, B TO BpeMsi KaK mapaMerpH Niss u 11 UMeOT ABa MakKcHMyMa
B Gosee y3kux cekropax. OfHa U3 KOHBEKTMBHHIX AUY€EK pacmoJjara-
_ercq Ha paccrosuun or 20 xo 30 km or PJIC B cekrope 30—50°,
a Niss = 7 mun—! mabaiogaercs B asumyte 40°. JIpyras KOHBEKTHBHAS
sAuelika, paclojiokeHnass B asuMyTe 55° Ha paccTosiHHM 45 KM, HMeeT
MEHbUIYI0 4acToTy mnaketoB uMnyJabcoB HTPU (Nyss =3 mun~!) m
MEHBIIYIO MJIHTETbHOCTh CYLIECTBOBAHUS IAKETOB, a 3HAYHT, M MEHb-
HIYIO ONACHOCTb JIJIS JeTaTedbHbIX allllapaToB.

Takum 06pa3oM, NPOCTPAHCTBEHHEIE NTAHOPAaMHl, IIOJYUYEHHHIE C IMO-
MOIIbI0 NACCHBHOH pajawosiokKanuy B coueraHuu ¢ maHHBIMH PJICcy,
MO3BOJISIIOT BBHIAEAUTh Haubosiee IPO30aKTHBHBIE HalpaBJeHHs (asH-
MyTH) B pafioHe Habm0neHUT.

Boiroam!

HemonHneBoe HeTENIOBOE pajHoOM3nydeHde HabjaofaerTcs B ILH-
POKOM [ManasoHe JJIHH BOJIH KaK /0 IOABJIEHHS IEPBEIX MOJHHEBLIX
pPaspsioB, TaK W B CTAAWH aKTHBHOH TPO3H, a TakXe HA CTajHH IHC-
CHNaUHUH I'PO30BOrO 00jaKa.

Jto usnyuenne B CB-muanasone mnosiBisiercs, KakK INIPaBHJIO, 3a-
JOJTO 0 MEPBBIX MOJHHMEBHIX Pa3psJOB H CHYXKHT CHIHAJIOM BO3MOXK-
HOTO TPHONHKEHNS] TPO30OBOH CHTYaIlUH. _

B CB-nmnanaszone ussnyueHHe IpeAcCTaBJAsSET CO00H NakKeTH KPaTKo-
BPEMEHHBIX MMIIYJbCOB JIJIUTENbHOCTBIO COTHH MHKPOCEKYHH. JLJauTesn-
HOCTh BCEro IaKeTa YMMITYJbCOB COCTaBJsieT AeCATHeE NOJNH CEKYHAH,
a YuC/Io IIAaKeTOB MOKET NOXOIUTh A0 HECKOJBKHUX JECATKOB B MHHYTY.

Moumirnocts HcrounukoB Hemojinuesoro HTPU B CB-puanasone
. B OPeATpPO30BOH CTAJHMH COCTABJSET €IHUHUIIL MHJJIMBATT, 4 BO BpeMs
rpo3sl — necsaTku MBT, gocruras B orgenbHHX caydaax 100—120 mBrT.

Hemonunesoe HTPU B merpoBoM - quanas3osHe ofJjafaeT OTHOCH-
TeJbHOH CTAIHOHADHOCTBIO WMHTEHCHBHOCTH W HMeeT (DOPMY KpaTKo-
BPEMEHHEIX HMIIYJbCOB, CJAEAYIOIHX APYr 32 IPYTOM. ¢ XapaKTeDHHIM
'BpeMeHHHIM uHTepBajoM 10—20 Mrc. MakcuMmasnbHas MOIIHOCTb
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HcTOuHUKOB HeMmoJsHueBoro HTPU B MeTpoBOM AHama3oHe COCTABJSIET
JecsaAThe JOJH MHUJJIMBATT. '

- HTPW wmoauneBHX paspsanoB HabGaiomaercs Ha (oHe Helpekpa-
maromerocsa xHemoanueBoro HTPH u ornnuaercs oT Hero 3sHAUHUTENBHO
GoJiblltell MHTEHCHBHOCTBIO. B MeTpPOBOM nuamasoHe PagHOBOJIH MOIL-
HOCTb MCTOUHHKOB 3TOTO H3JYYEHHS COCTABJSIET CAMHUIE MHJIJIHBATT,
JocTUras B HEKOTOPHX CAYyUASIX NeCSATKOB MUJJIHUBATT.

Jlaunele NaccHBHOH paaHOJOKAanuy U HaOMIOfeHHH ¢ NOMOLILIO

MPJI MOryr HCIOJNb30BATHCS 1751 ONPeAeNCHHS TeHAEHHHH H CTafiMH
~ Pa3BUTHs TPO30BOTO IIpOIleCCa, NOTEHIHANBHON TIPO30ONACHOCTH, IO
HEM MOXKHO CTPOHTbH IPOCTPaHCTBEHHO-BpeMeHHble IIAHOPAMbl Xapak-
TEPHUCTHK I'PO30BOH 06JaYHOCTH. ‘



I'/IABA ¢

AKTHBHO-IIACCHBHAA PATHOJIOKALIHA
I'PO30BbIX H TPO300IIACHbBIX OYAI'OB

B npouecce ucciefoBaHufi MO Mepe HaKOIJEHHst ONHTAa PaboTH H
MaTepHAJOB 3KCIEDHUMeHTa IOABJSAJUCh HOBBIE 3a4a4Yd, U3MEHAJNCH H
MOJAEPHHIUPOBAJICH COCTAB aNmaparyph, COBEPIIEHCTBOBAJACh METO-
JIMKa TIpOBeJeHHs HabOmiofeHuit. B mocjaegHHe TOAH CIOXKHUJIACh €IH-
Has CcHCTeMa AKTHBHO-NACCHBHON paAHOJOKAUMH TPO3OBHIX M I'DO30-
ONMAacHHIX O0YaroB, CO3JaH OCOJBIIOH DaAHOTEXHHUECKHE KOMIJIEKC,
BKJIOUAIOmHE B ce0st HECKOJbKO PajHONOKANHOHHEIX CTAHLHH, pajuo-
IpHEMHYIO almapaTtypy, arperarThl 3JeKTPONHTAHUS, CUCTEMY CayKeb-
HOH CBSI3M W NpoOUee.

4.1. Annaparypa 1 METOLHKA H3MepeHHuit

CrpykrypHas cxema yueGHo-HayuHoro noaurona JIITMW mnpuse-
nena Ha puc. 4.1. [Toauron 6win cosgan B Anasanckoit gouaune (Boc-
troyHag I'pys3us) B eqMHOM KoMILIeKce ¢ 3Kcmeaunueit Mucrutryra reo-
¢usukn AH I'pysuu, a takxe ¢ BoeHH3UpOBaHHOM ci1yKG0H aKTHBHOTO
BO3JEHCTBMS Ha THAPOMETEOpOJIOTHUEeCKHe Iponeccs I pysuHCKOro
pecny6JHKaHCKOTO yNpaBJeHUs 0 FHAPOMETEOPOJIOTHH., BHemunl Bug,
JacTH NOJIMTOHA NIOKa3aH Ha puc, 4.2,

H7as1 Habaogenu#t 3a o6nakaMu, ONpeNeJeHHs M PErHCTPAINH MX
pannoJOKAIHOHHEX IapaMeTpPoB BHadasle HUcnoab3osatack PJICg,
tuna IIPB-10, KoTopas 3aTteMm 6nhlia RXONOJNHEHA CTAHAAPTHHIM METEO-
pOJIOTHUeCKHM paguojokatopoMm tuna MPJL. ' ‘

Jl1s1 HaOnoDeHHH 3a IPOSOBEIMH Pa3psiiaMU W ONpejiesieHus napa-
METPOB DafM03Xa MOJHHH IpUMeHsJach anmapaTrypa, Co3faHHAs Ha
6aze pannoJOKaUUOHHBEIX cramuuii MerpoBoro (PJIC,) u menumerpo-
Boro (PJIC.y) muanasonoB tumna [1-12 u I1-15 coorBercTBeHHO.

Jas mabawonenu#t 3a pamuousnyueHreM 0O6JAKOB TOMHMO paiuo-
IpHEeMHOro ImeHTpa OBLI CO3[aH NePeNBHKHOM pafgHONpPHEMHBIH KOM-
IJIeKC C ammaparypof, aHaJoTrHYHOH anmaparype paguoOIPHEMHOTO
nentpa. [Ipy MONIHEIX (PPOHTANBHBIX IPO3aX C NOMOWIBI0 OAHOK H3
PJIC,, ocymectBasiinch HaOMIOZEHHS 3a 3BOJIONNEH 30H IPO30BOH aK-
THBHOCTH, mpH 3ToM Bropas PJIC, ucroJab3oBasach AJs [IOCTPOEHHA
IPOCTPAHCTBEHHHEIX NIaHOpPAM TPO30BOH HAedAreAbHocTH. dta ke PJIC,
B COBOKYIIHOCTH € HEePeIBHKHHIM paJHONPHEMHKM KOMIIJIEKCOM IIPH-
MeHsJIach JJIs1 AONONHUTebHBIX Habmionenunit 3a HTPUY npu nannuun
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HECKOJBEHX MONIHHX KOHBEKTHBHHIX 06/aKOB, pacho/NoXeHHHX B pas-
HHX asuMyrax. Ha mepeiBmxHOM pafHONpHEMHOM KOMIAEKce OTpa-
GaTHBAJIHCh ONTHMAJbHHE KOHCTDPYKIWH AHTEHH, Pas/iHYHHE CHOCOOH .
peracTpalHH K . NpPOBOAMAMCh HEKOTOpHE ApPYTHe H3MepeHHud. IToT.
EOMILIEKC COBMecTHO ¢ Tpethelt PJIC, #cnosw3opaics TaK®e M-
CO312HAS BEHOCHOTO NOJHIOHa  '(BTOPOTO MyHKTa HalxwoleHni,
8 100 XM OT OCHOBHOrO). :

Prc. 4.2. Bex uacre yveOHo-Haywmoro mosmrora JITMH — HUI" AH TIpysan.

Ha ygye6Ho-Rayunom moaurore (YHII) uMexsch TakKXe HuseiabHHe
BAEKTPOCTAHIHA AJA aBTOHOMHOTO SJEKTPONHTAHAA anmaparyps, mO-
Jiepas toronaGopaTopusa, pazuosaGopaTopHa AJAA PeMOHTa H Ha-
CTPORKH SJEKTPOHHOH TeXHHKH, NepelBHXHAs PaJHOMETEOPOJOTHYe-
€Kag naGopaTopHs, B €OCTAB KOTOpOH BXORHJLH KOMIVIEKT pPalHO- -
NpPHEMHKBKOB, 1AHOPAMHHX IPHCTAROK H pajapopenehnas crasyud. Ha

Il aMenuch eule Apa KOMNJAeKTa PajROpejefHHX CTaHUHMH, ¢ .1O-
MOLIBK) KOTOPHX OCYIIECTBAANACH NpSAMas PaJHOCBASh MEMAY OCHOB-
HHM M BHHOCHHM NoJuroHamu.. O6iiee PYKOBOXCTBO NpPOBefeHHEM
SKCHEPHMEHTANRHHE HCCASNOBaHUE OCYHISCTBAANOCE ¢ KOMAHAHOrO
TIYHKTa yNpasieHAd pagaOTeXHAYECKHM KOMIVICKCOM, Ha KOTOPOM pacs
N0JarajJiich BHHOCHHE MHAKKATOPH, OJIOKH NPHBA3KH K eAHHOMY Bpe-
MeHd, paguopenefiHas CTaHUHSA, MATHHTOMOH AJS 3aHHCH CTEHOTPAMM
BKCIepHMeETOB. B mpolecce paGorH OCyIecTBAsJAAach CBS3b uepes
MecTHYi0 ATC c ROMaHZHHM TYHETOM DBOEHHSHPOBAHHOR CIyXKOE
aKTuBHOrO BO3AeficTBrA, sKenegmuumefi W' . AH TI'pysmm. Kpome Toro,
HMeJHCch ellle H ApyrHe jiaGopaToOpHH H IIOMeINeHAdA, yKasaHHHe Ha
cxeMme, . _—

. B mocnegHee BpeMsa OHJAa CKOHCTPYHDOBAHA CHCTEMa ABTOMATH-
SHPOBAHHORA peTHcTpallHH H OmepaTHBHOHR o6paloTRKH mapaMeTpoB pa-
AMOJNOKANHOHHKX CHTHA/0B, OTPAXEHHHX OT KAaHAJNOB MOJHHEBHX
paspaznoe, Bior-cxema otofi chcTeMH mnpHBeAeHa Ha pHc, 4.3, Cur-
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BaJ ¢ Buxona npuemuuka PJIC, momaercs Ha 6J0K NpeaBapUTENbHOMNR
o6paborku mHbopmauun (I[IOH), B KoTopoMm ocyIlecTBJseTCA IMOC/e-
JIOBaTeNbHOE CJOxkeHue curdajos PJIC, 1o rpajaudsM [ajdbHOCTH
(uepe3 Kaxk[blfi KHJIOMETP), a 3aTeM IIOCIeNOBaTeJbHOE BHIUHTAHHE
STHX € CHIHAJIOB H3 00me#l cyMMBbl. TeM caMBIM IPOHM3BOAUTCS Ipel-
BapuTeJbHAsl CEJEKNMsl IIOJEe3HOrO CHrHaJa OT IJIOMeX. 3aTeM 3Ta&

[ PAC, ]

] O

"BU.ﬂV

. Puc. 4.3. Biok-cxeMa CHCTeMbl aBTOMa-
THYECKOH pErHCTPAllUM H ONEPATHBHOLE.
J : 06paboTKM  1apaMeTPOB PaAMOJIOKa-
LHOHHHX CHTHAJOB, OTPAXeHHEX OT

KaHaJIOB. MOJIHHEBHIX Da3psiioB.

0IM.

undopManus mocryhnaer Ha OJOK BHeJEHMs PajHO’Xa MOJHHK
(BPM), B KOTOpDOM OHa aHAJH3HPYeTCA M B KOTOPOM TPOHCXOLHT
OKOHYaTeJbHOe BHAeJeHHe CHTHAJOB, OTPa’KeHHHX OT KaHAaJOB MOJ-
HHEBHIX - pPa3psALOB, M3 Bcefl COBOKYIHOCTH CHTHAJOB, NPHHHMAaeMBIX
PJICy (curnasnoB panuou3/IyYeHHsi, IOMeX OT DaAHOCTAHIHHA, paguo-
OTpaxKeHHH OT MecTHHIX IpeameroB u 1. 1.). C 6aoka BPM BhBO-
JATcsl Ha medaTtbh jafHHble 00 HHTEHCHBHOCTH paspsiia, TouHee 00 aM-
NJUTYAaX pajuosxa MoaHuH. Dror OJok yupasaser paboroii Bceir
aBTOMAaTHUECKOH cHcTeMEBl. DIIOK ompenenedus AadbHOCTH A0 MOJHHE-
Boro paspsapa (OJM) mo curHajam, nocrynaiomum ¢ [IOM u BPM,
dopmupyer HaHHEE O paccrosEuu no paspsaza. [lo wrdopmanum
¢ PJICy, u o nmauubim BPM B 6ioke onpenenennust asumyra (OA)
¢dopmupylorcsi AaHnble 06 asuMyre, B kKoropoMm paboraer PJIC,.
B oOnoke Bpemenno#t npuBs3ku (BII) mo komanmze ¢ Gaoka BPM
dbopMupyIOTCT MaHHBE O BPEMEHH BO3HHKHOBEHHS paspsia. DbJok
OlpefleleHHsT BpEeMeHH CyllecTBoBanus paspana (OBCP) Bmpabarni-
BaeT HHQOPMAIHIO O AJNUTENHHOCTH CHIHAIA, OTPAaKeHHOrO OT HOHH-
3UPOBAHHOTO KaHaja MojHAH. 1lo nanawM, nocrynaipomum c¢ OIM,
B GJ0Ke ompeaeneHud anuuel paspsaga (OIP) .¢opmupyorcs naHHBe:
0 JUIHHe NpPOEeKNHN KaHaja paspsja Ha JHHUI0 HAaKJIOHHOH NaJbHOCTH.
ITosnesnaa mudopmanua ¢ 6aokos BPM, OIM, OA, BII, OBCP u.
OJIP uepes coraacymwomiee ycrpoiictBo (C¥) nocrymaer Ha GHCTPO-
neficrByloniee uudponedarapomee yerpoiicrso (BLIITY), xoropoe pe-
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THCTPHPYET NAaHHBIE O MOJHHEBOM pPaspsifie B Li¢poOBOM BHAE IO Mepe
ux nocrymienus ¢ CY,

CucremMa aBTOMATHUYEeCKOH PerMCTpalUM ¥ ONepaTHBHOH 06paboTKH
IapaMeTpoOB PaJIHOJOKAINOHHBIX CHTHAJOB, OTPaXKEHHBIX OT KAaHAJOB
MOJIHHEBHIX Pa3psaaoB, pelllaeT Bompoc 00 aBTOMAaTH3allWK Ipolecca
006pabOTKH pPe3yabTaTOB 3KCIEpPHMEHTa. DTa CHCTeMa MOXeT paborartb
B K/AYLIIEM peXUMe, INO3BOJSET AaBTOMAaTHUeCKH CHIHAJH3HPOBATh
0 TIOSIBJIEHHH T'PO30ONACHOH CHTYaUuH W OoueHb 3(¢deKTHBHa mpH cia-
OBIX IpO3ax ¢ MaJiof HHTEHCUBHOCTBIO HPOIIECCOB. ’

Kak yxe OBIJIO CKa3aHO B IPeNBAYLIHX IMABAX, IPH IPOBELEHHUH
DKCIEPHMEHTAJbHEIX HCCAEeSOBAHUY NPHUMEHSNNCh DAa3JiHYHBE METO-
JUKY Habmiofedull, B 3aBUCHMOCTH OT KOHKPETHOH a3POCHHOITHYECKOH
OOCTAHOBKH W NOCTaBJIeHHOH 3anaud. B omgHMX cayuasix HcciaefoBa-
Jlach 3BOJIIONHSA 30H 3JeKTPUUECKOH aKTHBHOCTH IOCJe TOrOo, Kak 3Ta
AKTHBHOCTh OGHAPYKHBAJach HA paHHeH crajguu (COrjacoBaHO IO CHT-
#anaMm HTPHW xouBekTHBHBIX 06JiakoB Ha vacrore 1,7 MI'n u mo mas-
#eiv MPJI). B gpyrux ciayuasx OCHOBHOE BHHMaHWE VJENANOCh H3Y-
UEHHIO0 NPOCTPAHCTBEHHO-BPEMEHHOrO pachpefiesieHHsT TPO30BBIX 0Ua-
TOB B paiione moaurona. Bo Bpems ma6gaoojenu#i B 3aBUCHMOCTH OT
CHTYallMH METOJHKH MOIJIH He3HAYHTEJNbHO H3MEeHSATbCSH HJAH CMEHATHb
JApyT Apyra. Bei6op KOHKpeTHOH MeTOAMKH W O00BeKTa H3MepeHH mpo-
HW3BOJAMJICS PYKOBOJHTENEM 3KcIepuMmeHTa. Pabora mpoBOAuiaCh, KakK
yxe OBLJIO CKa3aHO B TJaBe 3, B ABYX peXUMax: JeXypHOM K. omepa-
THBHOM, JleXXYpHHIH peXHM IpHMeHsJcH IpW HabJIofeHHH 3a pas-
BUTHeM o6Jaka Ha CTagu¥, IPeIleCTBYIOUIeH TNOABJEHHIO -MOJHUM
{cMm. ra. 3). llpu yBennmuenmm wuHTeHcmBHOctH HTPH, a Takxe fipu
BO3pACTAHHH TAKUX PaJXOJOKalHOHHBIX NapaMeTpoB 00Ja9HOCTH; KakK
OTPaxKaeMOCTb M BEPTHKAJbHAS MOLIHOCTb, DAaAHOTeXHHYECKHH KOM-
IJIEKC NTepeXOJ U/ B ONIePATHBHHEIH PeXXHM palboTH, IPH KOTOPOM BKJIIO-
yajach BCS HM3MEpPHTeNbHAs anuaparypa. JJs HOJyYeHHs HpOCTPaH-
CTBEHHO-BDEMEHHOI'0 paclpefieJieHuss TPO30BOH akKTHBHOCTH B 0bJay-
HOCTH INPHMEHANach METOAHKAa, ONHCaHHAas B IJaBe 2, KpOMe TOro,
HenpephiBHO TpousBoamiachk perucrpanus HTPU. Ilocse mpexpanie-
HES pas3psafoB MOJHHA aHTeHHble cucreMul PJIC, u pazwonpueMHOTO
IleHTpa OpPHEHTHPOBAJIHCH HA 30HY MAaKCHMaJbHOH OTPaxKaeMOCTH
JauHoro obnaka, ompegelaeHHyio ¢ nomoupio MPJI. OnzoppemenHo
TPONOJKAJNACh PETHCTPAUMS DAZMOJOKAUMOHHHX NapaMerpoB obJau-
HOCTH ¥ PAZWOM3JYUYeHHs N0 paciana obnaka W npekpawenus HTPU
Jubo no ypajnesus objaka Ha CJAMIIKOM OOJbIIOEe PACCTOSHHE.

Ilpn amanm3e pe3yJbTATOB HCIOJb3OBAJNUCH [AHHHE DPaIHO30HIH-
‘poBaHHA aTMOchepH Ha IIOJUIOHE, a TAKXKE CBEJEHHS O NOTONHBIX
YCOBHSIX Ha OOJbIIOH TEPPUTOPHH (CHHONTHYECKHE KapTHL <«KOJb-
TIOBKHY) .

4.2. Pe3yabratbl aKTHBHO-IIACCUBHOU PaAMOJIOKALUN
TPO30BLIX ¥ I'DO300NACHBIX 04aroB

CoBMecTHHIE HabJI0feHHs 32 06JauHOCTBIO ¢ momombio MPJI, sa
HTPHU xkouBeKTHBHHIX 006/1aKOB H MOJHHEBHIX Pa3pAR0B C NOMOILbIO
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CPeLCTB NAacCHBHOH DajHOJOKAIMH H 32 CHTHAJaMH, OTPaKEHHLIMH
OT XKaHaJIOB MOJIHHEBRIX Pa3psioB, ¢ noMolisio PJIC aBiasioTca marom
BIepeJ B Da3BHUTHH METOJOB IHCTAHUHOHHOIO 30HAHPOBAHHUA aTMO-
ceprl.

B03MOXHOCTH aKTHBHO-IACCHBHOH pANHOJOKAIMH JIy4dllle BCEro:
MOXKHO IPOHJIJIIOCTPHPOBATh Ha KOHKPeTHOM npumepe. Il 3TOro Io-
Ipo6HO onHuIeM OJWH M3 YHUKAJbHHX SKCHEPHMEHTOB, IIPOBEAEHHHIX
17 nrons 1983 r. Bo BpeMsl CHJIbHOH TPO3H. AmNnaparypa GblIa BKJIO-
YyeHa B JexypHoMm pexume B 11 uw 30 MHMH MeCTHOTO JeKpeTHOro Bpe-
MeHH, HO TOJbKO Ilocsie 14 u crajno mabamoxareea odenb caaboe HTPU
na gacrore 1,7 MI'u. O6aagnoctu B paguyce no 300 KM 0GHApYKEHO
He 6BI0 (He HabJiogasoch 3acBeTOK Ha skpaHax MPJI). Ha puc. 4.4
IOKa3aHbl H3MeHEHHS BO BpPeMeHH pPaJHOJOKANMOHHHIX I1apaMeTpoB
00JIAYHOCTH, CHTHAJOB pPajM03Xa MOJHUEBHIX DaspsfioB M CHIHAJOB.
HTPH. BosuuxkHoBenue paxuousnyuenus B CB-nuanasone (Ha yacToTe
1,7 MI'l) HOCAY:KHJIO CHTHAJOM HPHOJIMIKEHHS I'PO30BOH CHTYAIlHH.
Hauunasa ¢ 14 4 50 MuH uwacrora naxeroB umnynabscoB HTPU o6pena
YCTOHUHBYIO TeHAeHIuIo pocta (kpuBas 1). B 15 u 40 MuH nosiBHIOCH.
pazuousaydyenye B YKB-nnanasone (na wacrore 80 MI'u), ero uHTeH-
CHBHOCTb HapacTaJja, IO03TOMY BcKope K HaOJOfeHUsIM OBLIM TOX-
KJIIOUEHH CPEACTBA AKTHBHOH paJiMOJOKAIHH CAHTHMETPOBOIO H MET-
poBoro jgmanasoHoB. B 16 u 20 muH Ha paccrosinun R = 148 kM or
PJICy B asumyre A* = 286° 6rl1 OOHapy:KeH rpO30BOH ouar ¢ ua-
croTo#t paspsinoB N = 50 Mus~! (mpHBeLeHB KOOPAUHATH TOUKH, B KO-
TopoH Habuiozasach MaKCHMAaJbHAas YacToTa TIPO3OBEIX paspsiioB,
T. €. KOOPJAMHATH IleHTpa sijpa rpo3osoro ouara). Ha puc. 4.5 moxa-
3aHbl TPAEKTOPHH IIEHTPOB 30H MAKCHMAaJbHOH OTPaxKaeMOCTH OT IH~
IPOMETEOPOB H 30H MaKCHMaJbHO# WacToThl MoOJHHA. OO6JauHOCTH
cMellanach ¢ 3amaja Ha BOCTOK, NPOHAS. B HENOCPEACTBEHHOH GH30-
CTH K NyHKTYy Habmwonenus. ['posa Habmopanacek B 06JauHOfl CHCTeME,,
B KOTOPOH BRHIIEJASNNCH JBe KOHBeKTHBHHE suefixu (A u B). Llentp
(Touka MakcHMaJabHOH oTpaxkaemoctH) opHo# u3 Hux (A) B 16 uw
55 Mun umesn koopawHaTel R = 109 kM, A* = 275° oTpaxaeMoCTb.
B neHTpe 1 == 4-10-% cM~! u Habuionanach TeHIeHUUd ee pocra. LleHTp
BTOpO# KOHBeKTUBHOH suefixu (B), ¢ xoTopo# OB CBs3aH IPO3OBOIL
mporecc, Haxonwicsa Ha paccrogHmu 121 kM (A* = 278°, n =
= 3,3-10~% cm—!). B 310 BpeMs siApo rpo30BOT0C ouara HMesao KOOp-
nuHATH R == 139 &M, A*=275° py uyacroTa MOJIHHEBHIX Da3PALOB:
B HeM jpocruria Ny = 50 mun—!. Oxosno 18 u 00 MHH HHTEHCHBHOCTb
rpoO3Bl 3aMeTHO yBesauudsiack. K sToMy BpemeHH B 00JaUHOll cHCTeMe
BO3HUKJH ellle JiBe KOHBeKTHBHEIE siueliky B m . Haubosee passuroit
- W3 YeTHIpeXx aueek ocrajack 30Ha A. B 18 u 00 MUH LeHTPH 3THX 30H
uMeJH Cjaeayiomue koopauHate: R = 80 kM, A* = 280° (3oma A);
R =104 xMm, A*=—295" (soma B); R =123 kM, A* = 266"
(soma B); R = 93 kM, A* = 264° (3oma I'). B axpe rpososoro ouara
(R=86 kM, A*=281°) uacroTa MOJHHEBLIX pa3psI0B AOCTHUTJ]A
Ny = 80 mun—1. ‘

PocT HMHTEHCHBHOCTH TDO3HBl IIPOSBHJICS B YBEJIHYEHHH YaCTOTHE
MOJIHMH H, YTO He MeHee BAXKHO, B YBEJHYEHHH YacTOTH MOLIHHX
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Puc. 4.4, TpaucpopManus Bo BpeMeHH TPOSCEOTO Mpomecca

17 mons 1983 . mo naARNM HabmiofcHul cpencTBAaMH aK-
THBHO-IIACCHBHOE DAAHONOKALNH. .

I, 2 —4acTOTA MAKETOB HAMIYABCOR PARHOBIIYUSHHN COOTRETCTBERHO

» CB-auanasome N;, # YKB-mmanasome Nu, 8 —dacTora monmme-

BHX paapAACB ¢ LANTCALROCTHIO PaHOSXa Goaee 0,3 c ﬁ?BS’ i—

MACTOTA MOJNHHEBHX DPaspsioB ﬁf', & — MARCHMANbHAN pafHOMOKA -

UHCHAAR OTPAXKAEMOCTh OGMATHOCTH V), § — Budora BepXHeRl rpa-
. HAOH DPAANOIXA otnaga Hy,. )

TIyNKTHDHAS %8CTh KDHBEYX § H 4 OSHa¥vaer oTCYICTBHE MaWHBIX

O 94CTOTE MONHHEBMK [A3pPANOE H3-38 WMACKHPOBEW NOAE3HKX CHI-
HANOB WellaiOi(dME OTPAXEHAAME OT WeCTHHMX NPefMeTOB.



MOJHHEBHX Pa3psAOB, XapaKTePHIYIOMHUXCH GOMBIION IAATEbHOCTBIO.
310 HANIOCTPHPYETCA KpHBOHL 3 Ha paC. 4.4, oToGpaxalomedi A3MeHe-
HHE BO BPEMEHH J4CTOTH MOJHHH, AJMTEJILHOCTh PAAHOSXA KOTOPHX
6oxee 0,3 c. OrMeruM, 9TO BpeMd, B TeueHHe KOTOPOrO HOHHSHPOBAH-
HElfl ras B KaHajle MOJIHHEBOFO -paspsfa cmocobeH orpaxkarh PagHo-
BOJIHE, KOCBeHHO CBS3aHO C JHEPreTHYeCKHMH XapaKTepPHCTHKAMH pas-
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Puc. 4.5. TpaeKTOpAM SOH MaKCHMAAEHOA OrpaxkaeMocTs ofmakoe (I) H smpa
- IposoBoro ouara (2), )

A, B, B, T — ECHBSKTHEANe AuefEn. UHCna ¥y KPEBHX oSHaualoT MecTHOE AREKpeTHOE ‘speus
(a MaR}. [HTpRxopEel oGosHadena oGNACTE SHASHTSALHOTO PARHOSXA (B MEYpOBOM AMANASOHE)
OF MECTHWE OpeaMeros, rie OGHApyMeHHe KAHRNOB MOMMHN -saTPYIHEHO.

pana. HauGonee NAHTeNbHHE OTPAXKEHHS CBASAHH C MHOrOYZAPHBIMH
MONHHEBHMH - Pa3spPAfaMH, XapaKTepPHSYIOIIHMACA GOAbIIHM KONHYE-
CTBOM 3apsna, MPOTeKaloUlero mo KaHaay, W HeATpanWsanded 3HAYH~
TeJbHOTO SJeKTPHYECKOro MoMeHTa B o6nakax [66, 188]. ,
Ha puc. 4.6 npexncrasien ¢pparMedT HPOCTpaHCTBERHO-BpeMeHHOrO
pacnpefesieHHss HATCHCHBHOCTH NOTOKA cOGHTHE (B JaHHOM ciaygae —
MOJHHA) B NEPHOA MAKCHMAJLHOrO pasBHTHA TPO30BOI0 mpolecca n
Havaja ero ocaafaenns. HaGmiopasmmuiica B 3TOT WepHOL rposoBolt
o9ar XapakTepH30BANCH HAJHYHEM OYeHh MOIRHOA 3JIeKTPHYeCKH ak-
- THBROH s9eliKky -(AApa TPo30CBOroO ovara) NMpoTAxeHHOCTHIO 50—60 KM,
B 18 u 37 MuE rpoza AOCTHrJA anores CBOEr0 PASBHTHA: B ee AJApe
Ny = 120 Mus~', a B esoM mo ouary N, = 213 maa—! (cM, puc. 4.4,
xpupass 4}, Ilo Mepe npubnuxenmss oGNAYHOCTH AJA HAXOXKAEHHS
MECTONOJIOXKEHHS MAKCHMYMa pa3psafoB HNPOH3BOLHJOCH AUCKPeTHOE
. cKaHupoBafWe aHTepHOR cHereMn PJIC., mocie dero sra cHcreMa
' ycTaHaBAUBANAChH HEMOABHXHO B HANPABJEHHH Ha HEHTP AZpa rposo-
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soro ouara. MoOMeHTH CMeHH aanuy'ra uaﬁmo,nennﬁ yxaaaﬂu c‘rpe.n-
KaMH Haj ochlo abcumce.

Ha put. 4.7 mpeacrasaens Haﬁmonaamnecsl B Mouenr Maxcnmyua
£posoBOro mpolecca mone obhnawHocTH (CIUIONIHHE JAHHHE) W HOJe
TPo30BOft AKTHBEOCTH (UYHKTHDHHE JIHHHH). BHEAHO, 9TO. B ST0 BpeMs
mo-mpeskHeMy HaGMIofaiAuch dYerHpe SOHH MOBHIIEHHOK OTpaxaeMo-

[

e BkR W

! n
18y 30mun © fBeO0mun : Oy 30mMun

Puc. 4.6. [IpocTpancrBento-BpeMeRHOe pACHpefiefienne rpo3oBof AKTHRHOCTH.
| I — HSONHHEHH YACTOYH MOAHHeBLIX Paspapon (MuHE~); R — pacerosdse OT 'PJIC, o

: KAHAAS MOMHAH.
Crpenxn AT MOMEHT HSMeHeHHs ASHMMYTAXBHOIG YILA& YCTAHOBEH ARTeHHH
PJIC,,, 2 uECA2 BOWIE CTPENOK — AEMYT Y¥CTAHOBKH B Fpaaycax.

CTH, OTMeueHHHe Ha puc. 4.5 kak sonw A, B, B u I'. HUx xapaxre-
PHCTHKH NprnBefeHH B Taba. 4.1 (3aeck R —paccrosane ot MPJI
SO TOYKH MAKCHMaJbHOH oTpakaeMocTd ofxaka),

Orpaxaemocrs 30H A u B uMena B Momenr HaGmogenns (18 u
37 MME) TeHAeHUHIO POCTA H JOCTHIVIA MakcEMyMa (2,3-10-8 cm1)
8 .19 y 26 uun, KoTAa cOMMxaloniHeca 30HH A ¥ B cannuce B Oy,
06o3HaveHHYI0 -Ha puc. 4.5 Kak 3onHa A—B. 3oum B B I' GHmerpo
AuccHnupesand, T'posoBas mesrensHOCTH Habawozanack B SHAYHTEdb-
#0# (B OCcHOBHOM B THUICBO#H) uwacTH o6aaka, $lnpo rposzosore ouara
pacnojiaraJocb Ha paccTOAHEE 77 KM B asHmyte 284° Memny ABYMS
JIOKANBHHMH Maxcnuyuann 01paKaeMocTH (Mexny 3onamn B B).
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OTKNOHeHHe LEHTPa TPO3GBOTO OUAra OT MAKCHMYMa OTPaXaeMOCTH
308H A cocraBaano 9 kM, a or 308H B — 14 k. HaGmogancs rakke
JOKANbHHE MaKCHMYM TpO30BOH aKTHBHOCTM Ha mnepuiepHH obiaka,
- B 14 XM ot soHH I' (mosaaM Hee), ONHAKO HHTEHCHBHOCTb IpC3OBOrG
mponecca B ITOH SNEKTPHIECKH aKTHBHOH sizelike 6ulia CYIIeCTBEHRO
(B 12 pas) MeHbIne, WeM B AZpe rpososoro ouara. _

+
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Puc. 4.7. PagaonokanuouHpE paspes o6aaxa (nod yrioM Mecta @ = 3°)
H MECTONOJNOXCHHE B STOM oﬁ;xax%? FpesoRore ouara 17 miona 1983 r.
v 37 Mmud,

I—K.&oamnu uomnocrn o'rpaxeaﬂoro CHIHang (nB} 2 — WSOAHHHH YACTOTH
MOJNHHEBRIX paspanos (MpH—! : :

* Ha puc, 4.8 nogasanu npocpmm OTPaXAeMOCTH, JACTOTH PaspaloB
H BPEMEHH CYIIECTBOBAHHA CHTHAJOB, OTPAXKEHHHX OT KAHAJOB MOJ-
HEfi, B asHMyTe MagKCEMyMa vYacTOTH MoJyEMA. BmamEo (kpome pac-
XOKIeHHMn B NPOCTPAHCTBE MAKCHMYMOB Ny H 1), 410, HanGoJAbnag
YacToTa CASAOBAHHA pAaspsifioB HaXCAHTCA B ofiacTH, TAe oTpaXae-
MOCTb MeHseTcs AOBOJBHO LaBHO, T. €. PaclojoXeHa He TaM, TAe
BeNMK TOPU3OHTANLHHEA TPAJHEHT OTPAXKaeMOCTH, IT0 pacXORATCH
¢ padHEME [165, 167, 168]. HurepecHo, wro MaKCHMAJNbHHE IO
AAUTENBHOCTH CYIIECTBOBAHHA. DPaspaiN HaXOLATCA .Ha NepHpEPHH
of6naga, YACAO HX B €AMHHLY BpeMeHH HeBenuxo (okoso-5 B I MmH),
HO 3TH PaspAXH BHXOAAT AAXKe 34 BHEIIHIOW TPaHHRY - paiHosxa 00-
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. , : _ Tabauya 4.1
XapaKTepHCTAKH 30H NOBHOICHHOR OTPAMAEMOCTH,

17 mons 1983 r. N
Boma Ragia™ | Amaln | O™
A 71 ‘980 1,2-10“
B 7 - 2495 2,2-10-7
B 83,5 273 6,3.10-%
r 100 267 9,1.10-#

naka, IIpHBefeM ellie BepTHKAALHHEA pamEoNOKaNEOHEHA paspes of-
naga, BHNOJEeHAHE ¢ moMompio- MPJI B 19 1 19 unn (puc. 4.9). Pa-
oM TIOKa38HO Pachnpefelielne MO AAJBHOCTH YACTOTH pa3pAnoB. 3Hech
TaKXe BHAHO, 9TO MAKCHMYM paspARoB NMPOHCROAMT B THUIY o6aaxa
H PaspsagH BHXOAAT AaJ€KO 3a TPANHLy 30HH DaXHO®Xa GCAJKOB H

Ny Maw™? _
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Pac. 48. Pacupenenenme (no ASAGHOCTH R) 3acTOTH DaspsacE Mon-

mit Ny (1), cpefael AnATeNBHOCTH CATHAAOB, OTPAXERHHX OT KAHANOB

mommufi ¥ (2} u papmonoKamEOHBOA oTpaKaeMocTH v (3) B obmake,
TMpeACTABNCHROM Ha pae. 4.7, '

BoolIme pamguosxa oGnaka. I[locaennee cOCTOATENRCTBO, NO-BHAEMOMY,
OO BACHACTC TEM, YTO 30HA MAKCHMAJIBHOR DPallHOJIOKAIMOHHOA oTpa-
KaeMOCTH, pacnoaoxenHad B OamxHell K myHaxry HaGnIONeHHE dacTH
ofnaKa, sKpaHHpYer THUJIOBYIO YacTb HACTOAbKO CHJIBHO, WTO PajHO-
JIOKANHOHHAA IpanHna obJaKa OKasHBaeTcs OnHKe, eM NeHCTBHTEAD-
gas, T. e. MPJl onpefieaser reoMeTpAyecKMe pasMepH oOOJNaga .
¢ onHSKo#H, o ‘
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[Tocne 18 u 37 MHH MHTEHCHBHOCTH TPO30BOrO MPOIECCA YMEHb-
HiMjiach, HeCMOTDPS Ha IpojoJKkarmuiics poct (mo 19 u 00 Mun)
MaKCHMAaJabHOH oTpaxkaeMoctH H (mo 19 v 15 MHUH) BHICOTH BepXHEH
TpaHuUB o6/sakKa. Amorell 3/eKTPHYECKOH AKTHBHOCTH COBIAJ B JaH-
HOM cjyyae ¢ MakKCHUMAaJbHOH CKOPOCTbIO HApPACTAHHS OTPaXKAEMOCTH
B 30HE JIOKaJbHOro Makcumyma. Craj rpo3oBofi akKTHBHOCTH NPOHCXO-
JMJI CPABHHUTEJbHO OHICTPO, U B TedeHHe 10 MHH uacroTa pas3psioB

Ny s ™!

L . -
0 16 32 48 64 Rum
XXX -0mpasicenve om mecmusix npedmemos

Puc. 4.9. Beprugansueii paspes obsaxa H (a) m pacnpegenchme (mo Ladb-
HOCTH R) B aroM oGJiake 49acToTHl MOJHHH Ny (6).
] — M30JMHHHH MOLIHOCTH OTpPaXXeHHOro curuana (aB).

B IeJIOM [0 OuYary CHH3MWJAach IpuMepHO B 2 pasa (mo 108 mua—1).
Oxkoso 19 u Habuaoonanoch KpaTKOBPEMEHHOE YBeJHueHHe Ny, IpH
S5TOM OTpaxaeMocTb 00/aKa yMeHbIIMJAach, HO OTMeYasJoCh HEKOTO-
poe yBelWYeHWe BEICOTH BepXHell Tparuusl obriaka. ‘

JlaHHBEIA SKCIepUMEHT  SABJSETCsS XODOIleH HJAJIoCTpaumnell TOro,
YTo B CJydae CJOXKHOro pesabeda mecrHoctd (Bocrounas I'pysus)
aKTHBHO-NIACCHBHAS PAAHOJOKAUMA OKasbBaercs GoJiee HHPOPMATHB-
HOM, YeM aKTHBHAs WJH HacCHBHAasf IO OTAENbHOCTH. I eHCTBHTEJBHO,
mocie 19 4 sapo TpO30BOTO ouara IOCTeNeHHO BXOLHJIO B 30HY, B KO-
TOPO# CHCHAJB, OTpaxKeHHBEE OT <«MECTHBIX IPeIMETOB», HAUHHAJH
CHJIbHO 3KPaHHUPOBAThH pajHO3X0 OT MOJHHE (cM. puc. 4.5). Kak caen-
CTBHE 3TOTO, CHHU3HJIOCH KOJHYECTBO paspsjioB, PerucTPHPYEMEIX
PJICy. Ha camoM pesie rpo3oBasi akKTHBHOCTb yMeHbIIAJach ropasio
MeJlJIeHHee, UTO TOATBEpKAAaeTcsd Manof H3MeHYHBOCTbIO HHTEHCHUB-
vocty HTPH, xax sro Buauo uHa puc. 4.4. Oxono 21 u, xorga BHOBb
MOSIBHJIACh BO3MOXKHOCTh PErHCTPHPOBATH MOJIHUH C IIOMOLIBIO aKTHB-
HOM pajamosokanuu (06GaawHOCTb, MPOUAs Hal IMYHKTOM HaOmrogeHHs,
yAaaujach Ha JOCTATOYHOE pAacCTOsIHHE), T'po3a B HccaeldyeMoM 00-
Jlake IOUTH 3aTHXJa, HO ocjaljieHHe 3/JeKTPHYECKOH AKTHBHOCTH Ha-
crynmyo ropaspo mosgnee. Murencusrocts HTPH mpomomxkana ocra-
BAaTbCA CPABHUTEJLHO BHICOKOH, XOTSI W OTMeuaJoch ee pe3koe ocJalb-
aenue. Ilo-BHAAMOMY, B 3TO BpeMst OOJAKO HPOJOJIKAIO OCTABATLCS
IPO30ONACHBIM JJisl JeTaTeIbHbIX aNlapaToB (B CMEBICJEe NPOBOKAIMH
paspsiza). 3ameTHuM, UTO IIOC/Ie IPeKpalleHus MOJHHH claj HHTEHCHB-
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noctu HTPU npoucxoiusn 6picTpee Ha Oosee BHICOKMX 4acTOTaX, B IO-
CIENHIO Ouepenb HCUe3N0 panuousayueHne B CB-numamasone.

Kak yxe yxasmBajoch, Ha pHc. 4.4 IIPeACTABJEHO TaKKe H3MeHe-
HHe WaCTOTHl PA3pPALOB C HJIHTEJIBHOCTBIO panuosxa Gosaee 0,3 c. Bo -
BpeMsl 3TOH TpPO3bl paspsiasl GOJBIIOH AJHTEJIbHOCTH (AJHTENb-
HOCTb TPO3K, KaK INPAaBHJO, IPONOPHHOHAJbHA KOJHYECTBY TJaBHBIX
HJIM BOSBPATHEIX YZapDOB B OJHOH BCHEIILIKE MOJHHH, CM., HampuMep,
[188]) nabaroganuch Ha BCeX CTaqusX IPO30BOH nesTesbHOCTH. B npy-
PHX TPO3aX OHM MHOSBJSJUCH JHIIL B 3aKJIIOUMTEIbHOH CTaiuH, KOraa
ofliee YHUCIO Pa3psiLOB 3aMETHO yMeHbLIasaoch. YJacrora AMUTENbHEIX
paspsiLoB Ha INpOTS2KEHHH Bcefl paccMaTpHBaeMOH TPO3H MeHsIach
He3HAYHTEJbHO, U OCHOBHON BKJIAJ B yBeJHYCHHe OOIIEr0o KOJHYeCTBa
pa3psloB B eAHHHIY BPEMEHH BHEC/H MesKOMaciITaGHEle paspsiihl
OTHOCHTEJBHO MaJofi JJIUTENbHOCTH. :

Korma paspsapbl mepecrann peFHCTpHpOBaTbCH 06JaYHOCTD 3aHH-
Mana enie JOBOJBbHO GOJBINYIO TJIOLIAAb, HO OCTENCHHO PasMEIBAJIACD.,
BricoTa BepxHe#l TPaHMIB K KOHLY HaOnomeHu#i cocramnsia 11 km,
a MaKCHMaJbHast OTPaxKaeMOCTb o6J1aKa n = 1,8-10"7 cm~L

4.3. Ucnonp3oBanue YUCJICHHOIO MOAECIHPOBAHUS
rpo30-rpajoBore Npouecca NpH aHAMN3E PE3YIbTATOB
aKTUBHO-MACCHBHOM PaJMOIOKALMY 00HaYHOCTH

Ho,upoé}lble 3KCIeDUMEHTaJibHEE JaHHHE O TpaHcopManuu Xa-
PaKTepHCTHK I'DO30BOro npouecca (moaydenssie 17 uioas 1983 r.) mo-
3BOJIMJIH CONOCTABHTh Pe3yabTaThl HAGAIOLEHNH ¢ WHCAECHHOH MOJEe/bIo
o0/aKa u crenath HEKOTOphle 0006IEHHs.

Mojenb KOHBEKINH, HCIOJAL30BAHHAS JJs pacuera, GblIA HEOTHO-
KpaTHO anpobMpoBaHa NPH aHaju3e PAfa APYTHX CHTYaluH, B OCHOB-
HOM rpajoBhx [44, 87, 179, 214, 215]. Cxema.BKa0OUaeT B ceGsl pacuer
KBa3HCTAaUOHAPHOR CTaJHH DAa3BHTHS sS4YeHKH KOHBEKLHH Ha OCHOBe
CTPYHHBIX IpeicTaBjeHu#l o mpouecce. [lapannenbHo ¢ KOHBeKUHell Ha
OCHOBE KWHETHYECKHX YpaBHeHHH KoaryJsalun AJjs TpexdasHofi cpensl
HOAPOOHO PACCUUTHIBAIOTCS CIEKTPHI OOJAUHBIX Kaneab W KPHCTAJJIOB,
ITocnennue paccMarpUBalOTCs KaK IOTEHUMAJbHEE 3apPOIBIIN Kalelb
¥ . IpajuH, IPH pacueTe TPAaeKTOPHH H pa3MepOB KOTOPHX (HOpMH-
PYIOTCA HOJAS pajMONOKAaLHOHHON OTPaXKaeMOCTH W OCAIKOB Ha 3eMJeE,

Hnast pacuera HeoGXOLHMBL JaHHBE PaJHO30HAHPOBAHHS ATMO-
cdhepH u CKOPOCTb JBHKeHHS 00JaKa, KoTopas OOBYHO OTOXKAECTBJA-
€TCsl CO CKOPOCTBIO CMEIIeHHs JOKAJbHBIX MAKCHMYMOB PaJHOJOKAIH-
OHHOH OoTpaxaeMOCTH. B HaHHOM ciyyae CKOPOCTb CMeNieHMs B IIEDHOJ
Habaonennit (¢ 16 1 50 mun xo 20 u 00 muH) KogeGanack ot 20 10
60 kM/u, COOTBETCTBEHHO OH4 BApPBHPOBANACh W IPH MOLEJHPOBAHHHU.
Ucnoap3oBaanuch Takke JaHHBIE TEMIEPATYPHO-BETPOBOrO PafN030H-
aupoBauusi armocheps 3a 15 u B palioHe nmonuroxa.

PesysabraThl pacyeroB HEKOTOPHIX I[apaMeTPOB KOHBEKTHBHEBIX
syeek Npu ckopocTsax 30 m 60 xM/4 npexcraBnensl Ha puc.4.10 (och x
COBIaJaeT ¢ HalpaBJeHHeM [ABHKeHHs obaaka). Hus obaaka, ABH-
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HYWErocsi ¢o cKopocrbio 30 ' KM/, MpeACTABAEHH DaCHpeneNeHHs
€ BHCOTOR OCPeJHeHHHX 10 CEYeHHI0 CTPYH BEDTHKAJHHOH COCTABJISA-
lome# CKOPOCTH BO3AYIIHOIO HOTOKA M YAEJBHON BOJHOCTH TpPH ecTe-

'cmeﬂﬂon_pasnnmn nponecca (kpusaa SS') u npu BEeceHEn KPHCTAJ-
AHSYIONIEro pearenTa ¢ KoHIeHTpammefi 102 r-1 (kpupas S%'). 3aech
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Prc. 4.10, PesyabraTh pacueTa HEKOTODHX TePMOIUHAMHIECKHX XapaKTe-
pHCTHE ofaaKa AJs Ipo2oBOre Oponecca 17 miong 1983 r. mpe ckopoerax
Apuxenrs (v) ofinaxa 30 mMfu {cmuoumiAne KpHBHe) & 60 EMfu (mymETHp-
HEE EpHBHE).
i, — TeMnepaTypa B cYpYe, f,— TEMNEpaTYDA B CpeAe, W — BEPTHEKANEHAR COCTAB-
AA0mMan CEOPOCTA BOSAYIIHOMO INOTORA, 3,—-]?11.6&]!“ EOZHOCTE {MDE ecTeCTRSHHOM
passarER npon.ma—sg').upu BHECENEH KpACTALIHBYOMEro penenra—S%)' R om
R — cooTRETCIROHEO TPANNIN oGl2Ka AN CKODOLTRE ¥, gmu& 30 B 60 KM; TeoMeTpu-
1151

YecKHe KOWTYPH BOCXOAAWere motoka (ock E TPEHU JASHE B OPOSKOHEE Ha EIO-
cEOCTR x02,

Keé HoKasana crparAdHKauAs BO3AYXAa B OKpyXaowedl cpele # B ob-
Jnake. Hecmorps Ha Goasmioll TOpH3OHTAABLHBLIA CHBHT BeTpa ¢ BHCO-
Tofi {Gomee D-10—2 ¢~l}, AMena MecTO HHTEHCHBHAS KOHBEKIMA H
BEepPTEKANbHAS COCTABJATIOMIAA CKOPOCTH BOSAYIIHOTrC NMOTOKA LOCTHIJIA
w = 25 wm/c, Ormeuaerca Oosbwas BogHOCTh (X0 8—° rfEr, HaM HO
4,56 T/M®), KoTOpas ABHNAcCh CASACTBHEM BHICOKOA TeMIepaTypol Ha .
BHCOT® YPOBEst KOHIeHcauu#, CaeactBHeM Xe OoJibloof BOABOCTH
- $iBJigeTes BHCOKAS CEOPOCTh KOaryJisSiMOHHHX B KPHCTANNH3AILBOHAHZ
NPOLECCoB, YT0 B CBOIO 0Uepellb BefeT {HOMHMO POCTA YACTHII OCAAKOB)
K HHTEHCABHOMY pasfeeHHI0 3ap4I0B H HAPacTaHAI0O TpO3OBOK ak-
tuBHOCTH. CKasaHHOe MOXTBEPXKAAETCH CTPYKTYpOH pacueTHOro MOJA
pazHoNoKanuoHHOR oOTpaxkaemoctu (pmc. 4.11),” Koropag coorBer-
CTBYEeT KJACCHYeCKOR Cxeme HJIA CYIephiuedKOBOr0Q TPO30-rpafoBoro

S
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o6JaKa: HMeIoTCA 30HA HNOBHINEHHOX OTPAXKAaeMOCTH M HaBeC pajiHo-
3Xa ¢ 06JacThIO cnaboro pagMosxo mMox HAM. MakCHMyM pacueTHOH
PAZHONOKALHOHHOA OTpakaeMoCTH {Ans
A=232 cM) n=>55-10"7 em!, .ar0
NpaKTHYECKH COBNAajgaer ¢ pesyJbTa-
ramud HaGmozemuii, Onenka HTPH
¢ IOMOUIBIO METOIOB, ONUCAHHHIX B pa-
6orax .[71, 99], npHBOAMT K BeAHYH-
HaM, B PasyMHHX MPEAENax COOTBETCT-
BYWOIIHM [JAHHEHM SKCHepHMEHTAAbLHHX
sabaiofeHHii B MPEArPO3OBOM H Tpo30-
BOM ofJaKe.

BuBoRK

AKTHBHO-IACCHBHAA  PaHOJIOKAIHA
N03BOAsSeT 3alAaroBpeMeHHO NpeAy-
‘NpexAaTE 0 OpHOGJIHKEHEH TPO3H, B Te-
YeHHe AJHTeJBLHOTO BPeMeHH BeCTH
" HenopepHBHHe HAONIOACHHA 3a Tposofi
B paamyce jmo 200 kM, moapo6HO mnpo-
CAeXABATL CTPYKTYPY TIpPO3OBHIX o04a-
roe, HX TpaHchOpMalHIC, ONPEeNeNdTh
HHTEHCHBHOCTL  TPO30BOro  Ipoliecca.
B I@JIOM TIO BCeMy 04ary H B oTAedb-
HHIX €ro 49acTax.

KouniiekcHOE HCOOJB30BAHAS CPEACTB
AKTHBHON H NACCHBHOH pagHOJOKAHMH
CYIISCTBEERO NOBHINAET 3(p¢eKTABHOCTD
KOHTPOJIA SACKTPHYECKOTC COCTOAHHS
o06nakoB TO CPABHEHHI® ¢ KOCBEH-
HHMH MeTOAAMH "OLHEHKH, HCIOJB3YIO-
WIHMHA TOJNbKQ JaHHHe ©f OTpaxaeMo-
CTH rEipoMercopoB. QOcolfeHHo 3aMer-
HH TpPeHMYHIeCTBA KOMHJNEKCHOro ‘Hce-
NOABSOBAEHA CpeJCTE = HabaogeHHs B
Cllydae CHIAbHO IepecedeHHOTO pedbeda
MEeCTHOCTH. :

Puc. 4,11. Pacuernoe ode PajHOMOKATEOHHOH
orpamaeMoctst 17 mona 1983 r.; ropmsoHTANB- -
HHe ceYeHES HA PAasEMX BHCoTax H paa sapsan-
T4 ECTECTBEHHOro PasBHETHA NpoueCcca UPH CKO-

pPoCTH ABHXEHHN 06Jaka v = 30 uM/fu,
OtpakaeMocTs, cu—': I} 132107, 2) -10~7 > 13107,
2 100> 7> 10, .

oao6rue HaGmoaeHAs] Gonee pelpeseHTATHRHH, YeM BHINOAHEH-
HHE C NOMOWIBIO CTAHAAPTHOIO METEOPOJOTHYECKOrQ PajgHoJOKaTOpa.
Tlprmenenne MPJI naxe B KOMIJIEKCe ¢ I'POSONENEHraTOPaAMA-AaAEHO-
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MepaMH He AaeT TaKOH HAaJAeKHOH, AOCTOBEPHOH ¥ AOCTATOYHO IIOJHOH
undopmanuu 00 2JeKTPUIECKOH aKTHBHOCTH 06JaYHOCTH.

AKTHBHO-IACCHBHYIO PAafHMOJOKAUNIO MOXKHO ¢ YCIEXOM HCIOJb30-
BaTh JJig KOHTPOJS 3JEKTPHUECKOH AaKTHBHOCTH 0OO0JAKOB NIpH oOTpa-
60TKe METOAOB H CPEeACTB HCKYCCTBEHHOTO pPeTyJHpOBAaHUA T'PO3OBOM
AKTHBHOCTH.

CpaBHeHHe pPe3yJbTATOB UHCJEHHOTO MOAENHPOBAHHA INIPOLECCOB:
Pa3BUTHSI KOHBEKTHBHBIX 00/aKOB ¢ pe3yJbTaTaMu aKTHBHO-IIACCHBHBIX
PaANOJNOKANIHOHHEIX HabMI0feHn#l MOKa3bBa€T AOCTATOYHO YIOBJIETBO-
PUTEJBHOE COBNaJieHHe PacueTHHIX U HATYPHHIX NAHHBIX.



IJIABA 5

KOMIJIEKCHBIM KPHTEPHH I'PO300NACHOCTH
(110 PE3YJIBTATAM PAZTHOJIOKALLHOHHBIX
H3MEPEHHM)

Kak mokasaHo B NpefbIAyIMX IJIaBax, PajHOTEXHHUECKHM Cpe.-
CTBaM aKTHMBHO-IIACCHBHOH pajfHOJOKAallMH JOCTYIHA HHGbOpMAIHs,
B HauboJblllell CTeNeHH OTBeYaollas COBPeMEHHHIM 'TPEGOBAHHUSM IO
0GeCIeYeHHI0 ONePATUBHOIO I'PO3OONOBENICHHST PA3JHYHEIX OTpaciel,
B 0CO6eHHOCTH aBHAIHM M KOCMOHaBTHKH. OMHAKO MpPaKTHYECKAs pea-
JIH3aIHsl MepCIHeKTHBHEIX CHCTEM OIEPATHBHOTO TI'PO30OMOBELIEHUS
{T. e. cuCTeM aBTOMAaTHYeCKOTO IpPEACTABJEHHS MTHOBEHHOTO H IIPO-
THOCTHUECKOI'0 IOJIefl TPo30BOfi omacHOCTH 0003peBaeMoro patioa) Ha
Gase aKTHBHO-NIACCHBHOH pajHOJOKAUMH TpebyeT paspelleHus psaaa
BONPOCOB IPUHUHMIHNAJILHOTO XapaKTepa, KacalollUXcs MeTOLOB obpa-
60TKH M aHafnu3a pe3ysJbTaTOB H3MEpPeHHH.

Kaxnas w3 naMepsieMEIX CpeICTBAMH aKTHBHO-NIACCHBHOH pajauo-
JIOKAIUH XapaKTEePUCTHK B ONpeleNeHHOH Mepe OTpa)aeT CTeNeHb H
TEHJEHIHI0O Pa3BHTHS TPO30BOH OMACHOCTH HabuoaaeMmoro ofjaka, HO
HE OZHA M3 HHX He MOXKeT OBITh NpPHHITd B KAYECTBE EIHHCTBEHHOIO
II0Ka3aTess M ONMACHOCTH BCTPEUM C MOJHHMEBBIMH PaspsjaMHu, W omac-
HOCTH MX UCKYCCTBEHHOIO HHULUHpPOBaHUs (mpoBoxamuu). Bosee Toro,
JIOJIH BHOCHMOH KaxKHOM H3 H3MepseMBIX XapaKTepUCTHK HHGbOpManuu
‘0 CTENeHH I'PO30BOH OIACHOCTH CYIIECTBEHHO HEPABHOIIEHHH U MEHS-
I0TCA 110 Mepe Das3BHUTHS I'p030Boro npoiuecca. IlorpeGurens nwnhopma-
T MOKeT OIEePHPOBATL JIHUIL OJHOH BEJWUHHOH, KOJHYECTBEHHO
XapaKTepH3yOLIell CTENeHb TI'PO300IAcCHOCTH 06o3peBaeMmoro pafiona,
fIpuYeM IOTEPH B ee¢ HMH(QODMATHBHOCTH IO CPAaBHEHHIO C IIOJHBIM
HaBopOM H3MEPSAEMBIX MapaMeTPOB JAOJKHH OBTh MHHHMAaJbHBIMH.
B cBsisu ¢ 3THM BO3HHKaeT 3afaya NOCTpoeHus obobmaromedl ¢yHK-
TWH H3MepsieMBIX NapaMeTpOB, 3HaueHHS KOTOPOH XapaKTepH3YIOT
CTeleHb TPO30BOH OMACHOCTH B KaXKAOH TOUKe HabJI0AaeMOro mpo-
CTPAHCTBA Ha YPOBHE MAaKCHMAJbHOTO KOJHYECTBa HHGPOpPMAIHH, CO-
Jepxanierocsi B -KOMOWHAIIHKM u3MepsieMHEX IapaMmerpoB. Ilomo6Has
QyHxnus (Ha30BeM ee KOMIJIEKCHEIM KDHTepHeM T'PO300IacHOCTH)
JIOJKHA YYHTHIBATL PA3/IHUHe B CTENEHH HHQOPMAHMOHHOrO BKJAJAA
KaxJ0fl U3 M3MepAEeMBIX XapaKTePHCTHK H OTCJIEKHBATh ee Iepepac-
TpefesieHde M0 Mepe Pa3BHUTHA IPO30BOro Ipouecca (T. e. OHTL axan-
“TUBHOI) .

HsmepurenbHas anmapaTypa KOMILJIEKCA aKTHBHO-NIACCHBHOH pa-
JMOJIOKAlUHd ¥MeeT OIpejesieHHYI0 paspemlaiouyio CrnocobHOCTh HO
JajabuocTH AR u asumyrty AA, mosToMy pe3ysabTaThl H3MepDeHHH IHC-
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KPeTHHl B IPOCTPAHCTBE. IJTOT (PAKT MOXKET ObITb MHTEPIPETHPOBAH
calefylomuM 06pa3oM: 3aJaHue MOJsT KOMIJIEKCHOTO KPHTEPHsI I'PO30-
ONacHoCcTH (ecsid OH OYAET MOCTPOEH) BO3MOIKHO TOJBKO Ha IHCKPET-
HOH ceTKe (B TOJSPHON CHCTEME KOOPAHHAT) C COOTBETCTBYIOIIUMH
3HAUEHMAIMH KDHTepHs B y3JaX CEeTKH C I1aroM, He MEHBINHM, UYeM
AR no panprHocTH M AA mo yray. Onpoc y3/0BBIX TOYEK OCYUIECTBJIA-
eTcs IOC/eOBATEIbHO, UTO NPHBOJIHUT K MHCKPETHOCTH H3MepeHH# BO
BPeMEHH B KaXKJOH U3 y3JOBHX ToueK. [IpH 5TOM MIar AUCKPETHU3AUUH
At He MmeHblle, 4eM Hepuoj ompoca (2—3 mun). IIpoueccH, mpoucxo-
JAsIyie B TPO30OMACHHIX 06JaKaxX, HMeT 3HAUATENBHYI0 BPEMEHHYIO
U3MEHYHBOCTh, K 32 BpeMst Af u3MepsieMble XapaKTEPHCTHKH MOTYT
IpeTepueTh cyLlecTBeHHYI0 TpaHchopmauuio. [lorpeburenio nnpopma-
UUH J1Jis IPHHATHS ONEPATHBHOTO DPENIEHHS KeNaTeJbHO HMETh II0-
CTOSHHO® NPEJICTaBJICHHE O rpo30BOH cuTyanuu B 0603peBaeMOM IPo-
CTPaHCTBe B JaHHHH MOMEHT H O TCHIEHLWH ee DAa3BHTHSI B caMoe
bamxaiilliee BpeMsi,

Itu 06CTOSITENBCTBA NMPHUBOJAAT K HeO6XOILI/IMOCTI/I [IPOTHO32 H3Me-
psieMBIX XapaKTepHCTHK Kak ¢ yIOpexaeHueM 2—3 MHUH B KaxKIo#
V3JI0BOH TOUKE CeTH Ha BpeMs OTCYTCTBHS H3MEPEHHMH ARJIS CO3AaHHSA
HellpepLIBHOH KapTHHE IPH IOC/AEIOBAaTeNbHHX -aCHHXPOHHBIX H3Me-
peHusx, Tak u c ynpexjpesuem no 10 mue aas dopMmMupoBaHuS IpPO-
THOCTHUECKOro IoJsd rposoonacHoctd. MurepBaa 10 MuH npubauxkenHo
COOTBETCTBYET BPEMEHH IpoJieTa CcOBpeMeHHHIX JIA paccrosiHus ot
JanbHeH TPAaHHUB 30HBE HaOJIOLEHHS KOMIJIEKCA AKTHUBHO-TNACCHBHON
PAAMOJOKAIMK N0 TOYKH €ro YCTaHOBKH Ha aspoipome (T. e. paBHOro
MakcuMaJbHOMY papuycy Habmonenus). Ilogo6Has 3amaua no csoeMy
XapaKTepy OTHOCHTCH K KJaccy 3afad TeKylero CBEPXKpPaTKOCPOUHOTO
HIporHo3a mo pesysabrataMm -usMepeHuii «Hoyractuars (Nowcasting).

W3BecTHrle METOAL NPOTHO3HPOBAHUA He MOTYT OHTbH HCIOJbL3O-
BaHH B HauleM cjay4vae. PesyjbTaThl aKTHBHO-TACCHBHHIX PagHOMOKA-
IHOHHBIX M3MEpeHUll XapakTepHUCTHK 00JaKOB INPEACTABIAIT cOO00f
peanu3aldy HecTauHOHAapHHX caydalHelx npoueccoB. CiaydalHBEIMH
B paccMaTpHUBaeMBIX BPeMeHHEIX MacurTabax OHH ABJAIOTCA KK IO
cBoefi mpupofie (B cuaIy OOHIHS HEKOHTPOJHPYEMEIX M CJAyYafHBIX
$hakTopoB, yuacTBYIOIMX B HX HODPMHPOBAHHH, .BJIHIHH TypOyaeHT-
HOCTH H Ip.), TAK U B pe3yJabTaTe H3MepeHUil cO cAyyalHBIMH OIMO-
gaMu (Heu3GeXkHO NMpUCYIIHMH JI000# u3MepuTenbHol cucreme). Ilo-
9TOMY Hpe/BHIYUCIEHNE C I[IOMOIIBIO [eTePMHHHDOBAHHHIX MeETOLOB
HempaBoMepHO. PaHnomusanus (BBeleHHe ciayualiHoro ¢akropa B u3-
BECTHYIO (DM3MUECKYIO MOIEJb) TAKKE HEBO3MOXKHA H3-3a OTCYTCTBHS
TEOPETHIECKUX MOJeJel, OMHCHBAIOIINX TIOBe/leHle BO BPEMEHH H3Me-
pAEMBIX XapaKTepUCTHK. LAHHCTBeHHass HH(pOPMAalLHs, HA KOTOPYIO
MOKHO ' PacCUMTHIBATH TNPH TPEABHUHCJACHHH W3MEpPSIeMBIX BeJHYHH
B . TEKYIIMH MOMEHT BpEMEHH, — 3TO IIPeALIeCTBYIOUIHe 3HAUYCHHS
(npeneictopus). HM3BecTHBle METOABl 3KCTPAlOJSHHR CAYYAHHBIX HPO-
1eccoB, Gasupylomniuecss Ha TMOAOOHON uH(pOpMauuu, paboTaioT JIHHIbL
IpH YCJOBHH CTALHOHAPHOCTH CJAYYaHHBIX NIPOLECCOB, T. €. HENPH-
TOAHBl B HallleM ciyuae. B ¢Bsf3n ¢ 3TMM BO3SHHKaeT 3ajada paspa-
GOTKM MeTOJa IPOTHOSHPOBAHHS DPacCMaTPHBAEMOro KJacca Mpoliec-
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coB. [IpH »TOM HpaKTHYeCKHH CMBICJ HNOLOOGHHA METOJ MOKET HMETb.
JAWIIb TPU YCJIOBHH ero paGoThl B peasibHOM Macuirabe BpeMeHH
(B TemIle MOCTYIJIEHHS] H3MEPHTEJIbHOH HH(BOPMAIHH).

Takum 06pasoM, cTpeMJeHHe K ONEePATHBHOMY OTPaXKeHHIO MTHO-
BEHHOTO M IIPOTHOCTHYECKOrO IIOJIeH II0KasaTessl CTelNeHH TI'PO30BOH
ONMACHOCTH II0 pe3y/bTaTaM AaKTHBHO-NACCHBHBIX DPaLHONOKAMHOHHBIX.
W3MepeHHH BBHIIBUTAeT Ha [epeJHUH NJaaH JABe HaunboJee olliue -3a-
Lagu:

1) cosganue M oTpaboTKa METOLHKH IOCTPOEHHS KOMIIJIEKCHOIO
KPHUTEpHUsT TPO30OLACHOCTH, KOJHUYECTBEHHO BHPAXKaloOWIero MOTEHIH--
aJlbHYI0 ONACHOCTb BCTPEYM W IPOBOKAIMH MOJHHEBOro paspsada JIA
B 0003peBaeMOM TIPOCTPAHCTBE;

2) cosgaHue M oTpaboTKa METOAWKH [POTHO3HPOBAHHA Ha KOpOT-
KHe BDEMEHHBIeé HWHTepBaJjBl H3MEPsSeMBIX I1apaMerpoB PO300NaCHBIX
061aKoB, coxpaHsiomiei paboTOCHOCOGHOCTD B YCJAOBHSIX aNPHOPHOM
HEONpEeNeNeHHOCTH, HECTAllHOHAPHOCTH H HaJHuds H3MEPHUTEJNbHBIX
OIIHOOK. ' : .

Ilpu 3TOM mpeamoJaraercsi HCHONb30BaHHE MHHHM- H MHKPO-DBM,
(2 B JajnpHedINeM — CHENHAJU3HPOBAHHOTO MMKPOIPOIECCOPHOIO:
yCcTpoHCcTBa) B KOMIJIEKCE C H3MEPHTEJIbHBIMH YCTPOHCTBAMH C opra-
HH3alHell BHAAUM PE3YJAbTATOB B TeMIle H3MepeHuH.

Ilenblo HacTosed W caefyoulell riap sBJasgeTca (QH3UKO-MaTeMa-
THY9ecKOoe OGOCHOBAaHHE H AJrOPHUTMHUYECKas peajH3alls MeTOAOB De--
LIeHHs] YKA3aHHHX 3a/]a4, a TaKXKe IPOBepKa pa3palbOTaHHHX METOLHK
Ha MOJEJbHHIX DacueTax MO JaHHHIM HaOJIONeHHH 3a DeaJbHBIMU
TPO3OBHIMH CHTYAIUSIMH.

5.1. XapaKTepUCTHKH IPO300NACHOCTH

PaccMoTpiM HOHSITHE IPO30ONACHOCTH B CBA3WM C 3ajauell omepa-
THBHOTO oGecleueHnsi 6e30MACHOCTH W SKOHOMHYHOCTH IIOJIETOB.

Ilpn maxoxpaenn# JIA B 30He NOBHIIEHHON I'DO30BOH aKTHBHOCTH
TeOpeTHUECKH MOTYT BO3HHKHYTb [Ba HaunboJiee OOLIMX THUIIA ONACHBIX -
CHTYyanuu: '

1) Bcrpeua JIA ¢ MoaHHeBLIMH paspsagaMy IO Tpacce IOJeTa,
Korjpa Iepecekaemasi o0aacTh NPOCTPAHCTBA HAXONHMTCS B CTAJHH
aKTHBHOH TPO30BO#l [A€ATENbHOCTH H HE3aBUCHMO OT HpucyTcTBHA JIA..
IPOUCXOMAAT €CTECTBEHHBIE MOJHHEBLIE Pas3psiibl: ,

2) npoBokanusi (umAMUEHpoBaHuWe) JIA MoJIHHEBEHIX Da3psLoOB,.
Korjla nmepecekaemasi 06/aCTh NPOCTPAHCTBA HAXONUTCS B NPEArPO30-
BOH (mOC/MEerpo30BOi) CTagiu W MOJHHEBBIE paspsin elle (yxe) He
OPOUCXOMASAT, OJHAKO MMEIOT MECTO IPOIecCH 3JIeKTPH3alMH u pasie-
JIeHHsl 3apsifoB B 06GJa4HOH Macce M BO3MOXKHO JIOKAa/JbHOE YCHJIEHHE:
[OJIsI BCJIEACTBHE BHECEHUSI NPOBOAHHKA — JIA — W cHJABHOTO 3aps-
x)eHust JIA npu moJsete B 06JaKaxX U OocagKax.

Hasosem a3t BodmoxkuocT# OBM (omacHocTh BCTpeUud ¢ MOJ-
uusmu) 1 OTIM (omacHOCTL HPOBOKAIMH MOJHUH).
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KpoMe aTiX Kpa#HHX CHTyauHi BO3MOXKHBI 'H cMellaHHBIE (IO-
BHAHMOMY, elie 6ojee onacHbie) BapuaHTH, Korja BenHka n OIIM,
u OBM. Hanpumep, ecin B HeKOTOpOH 06JacTH NPOCTPAHCTBA IPO-
dqlecc reHepanuu 0o0/MayHBIX 3apsl0oB JHHAMHUECKH Npeobiajzaer Haf,
TIPOIeCCOM CHJIBHOTOUYHHIX aTMOC(EepHBIX Pa3psicB, TO OKasaBlUukcs
J106/1M30CTH OOBEKT MOXKET M BCTPETHTBbCS, W CIPOBOIHPOBATH MOJI-
nueBH# pazpan (OBM + OIIM).

EcrecTBeHHO, TakKoe JeJieHHe Ha THIB OIAaCcHOCTE# BechbMa
sycaoBuo., OHAKO ¢ TOUKH 3DEHHS] aHAJNH3a IMOJHOTH ONHCAHUSA T'PO30-
_BOTO IIpoilecca pas3JMYHBIMH H3MepseMBIMH IlapaMeTpamMy Iomo6Has
JnddepeHnuanus npeacTaBiseTcs HesecoobpasHoi.

Xapakrep mnopamxenuss JIA MosaHHe# oIpenenasercsi, BO-NEPBHIX,
«CTeNeHbI0 pasBHUTHs (CTafuell) rpo3oBOro Mpolecca, BO-BTOPHX, CBOH-
cTBaMH camoro JIA -(tumom, KOHCTpyKuued, (opMoil, marepuaJiom,
'CKOPOCTBIO ¥ Jp.). Pelllenne 3anad, CBS3aHHBIX CO BTOPEIM (aKTOPOM,
Tpebyer ellle 3HAYUTEJIbHBIX SKCIEPHMEHTAJbHEIX H TEOPETHYECKHX
HCCJAefOBaHM W B Hacrosilell pafoTe He paccmarpuBaercs. Ha maH-
HOM e 3Tane (HCKJIIOYMB H3 PAacCMOTPeHHs BTOpPOH dakrop) OymeMm
-OLlEHHBATh ONACHOCTD, MOTEHI[HAJbHO 3aJ0XKEHHYI0 B CAMOM 'PO30OBOM
mporecce, B3STOM B «UYHCTOM BHAe», M1 Jawboro Tuma JIA., Urobu
MOAYepKHYTh (hakT abcrparupoBaHusi oT cBofcrB JIA, omacHocTH
"BCTPEUH C MOJHHMSIMHM W IPOBOKAaIMU MOJHHUH IpH panbHeHileM pac-
.CMOTpeHHH Oy/eM Has3biBaTh HOTEHNHAJBLHBIMH onacHocTsaMu:- [IOBM,
TIOTIM. Tlomo6HOe orpaHUuYeHHEe He SBJSETCS CJAHIIKOM KeCTKHM,
“TdK KaK IPH YCJOBHH MOCTPOEHHST KOJHUECTBEHHOIO IOKasaTess Cre-
nenan [TOBM u IIOIIM sagaya o BJUSHHH CBOHCTB caMoro o0meKTa
“Ha Xapakrep HOPAXKEHHs €ro rpo3oil MOKeT pellaThcsd B paMKax Ta-
"KOTO ToKasatens. JlJs 3TOro [JOCTaTOYHO, HANpHMep, HAXOXKIeHHS
TpefleNbHO IONYCTHMEIX 3HA4YeHHH NoKasaresas crenedn [IOBM,
TIOTIM, TIOBM + ITOTIM pas Kaxnporo koHkperHoro tuna JIA, npu
KOTOPBIX ellle He MPOHCXOIUT €r0 MOopaykKeHWs (BBIX0OJa M3 cTpod). Bos-
"MOXKHO H ompejeseHde obgacrell 3HaYeHHH KOJHUECTBEHHOTO IIOKa3a-
“TeJIs, COOTBETCTBYIOUIHX OINPENeJeHHOMY XapaKTepy IOpaxeHusa s
gaxjgoro tuma JIA., Caemyer OTMeTHTb, 4TO B paMKax [O0LOGHOTO
‘TIOKa3aTess MOTYT pellaTbCA U APYTHe 3a4adud, B 'MaCTHOCTH, OLEHKA
'# KOHTPOJb 3(deKTa aKTHBHEIX BO3IeACTBHI Ha I'PO3OBHE IIPOLECCHL.

3ajaua KOJHUECTBEHHOTO ONHCAHHS CTEIEeHH TPO300IAacHOCTH 06-
.nauynoctu (B cmbicae [IOBM, TIOIIM, TTOBM 4 IIOIIM) B pafionax
a3pOMOPTOB ¥ KOCMOJAPOMOB BecbMa aKTyaJbHA, TaK KaK ee pelleHHe
. NOJI’KHO CIIOCOGCTBOBATh MOBBINIEHHIO 0€30NMaCHOCTH M 3KOHOMHYHOCTH
TOJIETOB H CJAYXKHUTb OJHHM H3 BaXXHEHINIHX (aKTOPOB, YUUTLIBAEMEIX
Ipu BHIOOpe TPAEKTOPHH U TPACC HOJETOB.

PaccmorpuM, B Kakofl cTeneHHM OTBeyaioT TpeOoBaHHAM NOLOOHOH
:3ajlauy  CyUIeCTBYIONI¥e paJHOJOKAIYOHHEIE KDUTEPHH TIDO300Iac-
"HOCTH. ‘

Croco6HocTh KPHTEDHEB XapaKTepH30BAThb T'DO30ONACHOCThL B. Iep-
“BYIO OYepefib OllpejelisieTcsl CIIOCOOHOCTIO 0TPaxkarTh IPO30BOe COCTOS-
‘HHe M3MepseMBIMH IIapaMeTpaMHu, Ha OCHOBE KOTOPHIX CTPOATCS KPH-
-repun. HepocraTku, mpHcylnHe MeTOAY HaOJIOfeHMs, B IOJHOH Mepe
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IPOSBJIAIOTCA B COOTBETCTBYIOlieM 'emy’ KpuTepun. [1oaToMy K Cylue--
CTBYIOIIMM B HAacCTOsIHIeE BPEMsST KPUTEPHUAM TIPO30OHNACHOCTH, SABJISAIO--
muMcs (YHKOHAME NapaMeTpoB pajHosXa 06jaKa B CAHTHMETPOBOM
JHanasoHe, MOXKHO OTHECTH CKAa3aHHOe O HeJOCTaTKaX Trpo3006Hapy--
XKeHusi ¢ nomoubio MPJI ¢ Touku 3penusi Hauefl 3apaun. Takue KpHu-
TEPHH HOCAT CTATHCTHUYECKH aslbTEPHATHBHHI XapaKrep: IO KOCBEH-
HBIM TpH3HaKaM ¢ HEKOTOPOH BEPOSTHOCTBIO YTBep:KAaeTcss JUIIb.
tbakT Hanuuus HJIH OTCYTCTBHS T'DO3H, oueHKa HHTEHCHBHOCTH IIPO-
Iecca e IPOU3BOAMTCA.

HHaue roBOpsi, BHICKa3HBaeTCHd IMPEANOJOKEHHE, €CTh HOBM.
HJH HEeT, a CTeleHb 3TOH ONAaCHOCTH He onpeRenasercs. Kpurepuu
«He uyBctBylorT» I[IOIIM, Tak XKak B Ipex- H NOCHErpo30BOH CTa-
JHH TapaMeTpel paauosxa o6jgaka MOryT OBbITh BeCbMa HH3KHMH
¥ IOPOroBoe 3HaueHHe KPUTepUsl He AOCTHraercd. -['paHuUBl KpUTH--
yeCKHX 006J1acTell mapaMeTpoB paiuosXa ¥ 30H HCTHHHOH TpoO30BOH
AKTHUBHOCTH, KaK MpaBHJIO, He COBIAAAlOT BO BPEMEHM U B IIPO-
CTpaHCTBe, DTO 03HAuUaeT, YTO MECTONOJOXKeHHe 00JAacTH M MOMEHT
BO3HHKHOBeHHs (usnu aukBupaunuu) [JOBM Moxer He coBnanarh.
¢ OpennosaraeMbiMH 0 KPUTEPHIO,

~Ilon TepMHMHOM <«I'pPO30ONACHOCTE» B HMEWIIHXCA PaLUOJOKAIHOH-
HEIX KDHUTEDHSAX OOBIYHO IIOHHMAercs BO3MOXKHOCTb CYIIECTBOBAHMS
rPO3Bl B JIaHHOHI 06JaCTH NPOCTPAHCTBA. B mepCleXTHBHHIX XKe CHCTE--
MaxX TPO300NOBelleHHs Tpebyercad 6oJji€e [MHPOKHH CMBICT TEPMHHA
«I'PO300TMACHOCTDY — cTenenb - [IOBM, TIOIIM u IIOBM 4 ITOTIM.
B JIaHHOH 06J1aCTH HPOCTPAHCTBA.

Taxum o06paszoM, CYLUIeCTBYIOIHE paiMOJOKANHOHHEIE KPUTEPHH
TPO30OIaCHOCTH He B IIOJHOH Mepe OTBEUAIT HOBHIM TPeOOBAHHUAM
OLIEHKH TPO30BOI0 COCTOSIHWS OOJ/IaUuHOCTH.

Kak yxe orMeuasoch, HaubGosee IOJHYI0 HHOOpPMAIHIO O T'PO30--
BOM COCTOSHHE O00Ja9HOCTH MOXKHO MHOJYYHUTb € MCHOJNb30BaHHEM
CPEJCTB aKTHBHO-MACCHBHOM pajuosiokanuu. [Ipw 5TOM BOmpOC O Ha--
JUUUA WM OTCYTCTBHHM TDO3H pelllaeTcsl OAHO3HAYHO OJjarofaps BO3-
MOXKHOCTH NPSMON perucTpanyy MOJIHHEBHIX PaspAloB H WX mapaMer-:
poB. Hurencusnocts HTPU ma mpex- u mocierpos3oBofl cTafiud I03-
BOJIACT HA YPOBHe COBPEMEHHEIX NpeACTaBJEHAR CYJAHTh O CTEHEeHH
IOJArOTOBJIEHHOCTH JAaHHOU 00JacTH oéospeBaemoro NPOCTPaHCTBA.
K aKTHRHOI I'DO30BO# HEATENBHOCTH.

EcrecTBeHHO, uTO NOsBJEeHWEe HOBOH, GoJsiee MOJHOH (QH3MUYECKOH
undopManun Tpebyer HOBBHIX KPHTepHEB I'DO300NACHOCTH, HCHOJb3YIO-
HUX 3Ty UHPOpPMALHUIO. -

C »To#l mesnbi0 HeOGXOAMMO BBECTH UHCJIOBOH II0KA3aTeNb — HEKO--
TOpYIo 0606uanmyn GYHKIKRIO H3MEpsAeMHX apaMeTpoB Ipo3oonac--
HOTO OOJaKa, KOJHYECTBEHHO XApPaKTePH3YIOMYIO CTEleHb TPO30BOH
aKTHBHOCTH Kaxkja0#t TOukKH 00603peBaeMOro IpOCTPaHCTBA, — KOM--
nJIeKCcHHE Kpurepuit rposoonacuoctu (KKI).

Hast noctpoenus KKI caenyer:

1) BrIGpaTh mapaMerp wau HaGOp MapaMeTPOB H3 UHCJIA H3Mepsie--
MBIX CPeICTBAMHU AKTHUBHO-TIACCUBHOU pafiHOJIOKANNH, HeCYIIHX HHGDOP-
MalHdo 0 TPO300TACHOCTH (B YKa3aHHOM BEINIE CMEICIE);
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2) momoGparth HamboJee HHPOpPMATHBHOE IpeobpasoBaHre (PyHK-
THI0) 3HaueHHH 0TOGpPaHHBIX H3MEPSAEMBIX 1apaMeTpoB, "

PaccMoTpuM JAOCTYIHBIE aKTHBHO-IACCHBHBIM PaJHOJIOKAIIHOHHEIM
‘M3MEPEHHUSIM ITapaMeTphl C TOYKHM 3PEHHST BHOCHMOH HME HH(MOpPMAIHK
0 TPO30OIACHOCTH.

BriosHe ecTecTBEHHON W HATVISAHOH XaPaKTEPUCTHKOH HHTEHCHB-
HOCTH TPO3Bl MOKET CJYKHTb YacTOTa MOJIHHEBHIX paspsjuoB (N).
*OJHAaKO 3Ta XapaKTepPHCTHKA He MOXKET CUATATbCS HCUEPIBIBAIOIIEH
6e3 yuyera MaciitaboB L (HAM AJUTETBHOCTH T) paspsiioB (cM. . 3).
WHrerpanpHble XapaKTEPHCTUKH, YUUTHBAIONIAE YACTOTY H MacuiTalH,
«pH3nYecKu NOoJHOCTBIO oTpaxalor ITIOBM u Morau OBl HCIOJIB30BATLCS
B kauecrBe kputepua [IOBM., Oxnako 3TH BeJHUMHB HE OTPaXkKaioT
I[NOTIM (korza N = 0) u ITOBM - ITOIIM. Huxukaropom ITIOIIM
siBasiercs: cob6erBennoe HTPU o6mausoctn B pas3iWuHBIX KHANA30HAX
gacToT (Ny, rae f— gacrora KoneGanuit B MI'm), Tak Kak OHO COIpO-
‘BOK/JIAET TIPOIECCH JeKTPHU3alluy U pasjie/ieHHs 3aPsAL0B A0 mepexoia
«00/laYHOCTH B T'pPO30BOE COCTOSHHE, BO BpPeMs AaKTHBHOH TpPO30BOM
JIeATeNbHOCTH, a TaKXKe CIYCTS HEKOTOpoe BpeMsl MOoCje 3aBepIIeHHS
rpo3nl. IlpuBssath xe xapakrepuctuku HTPU x koHKperHbIM 06Jia-
«CTM TIPOCTPAHCTBA B. NIpefesax AHArPAMM HANPABJIEHHOCTH aHTEHH
TIpUEMHHIX YCTPOHCTB 6e3 INpUBJEUEHHS IOJS pagHodxXxa 0OJaKOB He
'ynaercsd. Kpome Toro, mapaMerpsl CaHTHMETPOBOro pannosxa (Hasr,
1g Zmaxc) HecyT MHGOpPMANUIO O TEPMOAMHAMHYECKHX XapPaKTepUCTHKAX
:00IaYHOCTH, Pa3BUTHE KOTOPHIX KODPEJHPYET C Pa3BHTHEM I'PO3OBOH
aKTHBHOCTH, '

Taxum 06pasoM, KaxAb#l U3 pPacCMOTPEHHBIX MapaMeTpPOB HeceT
-CBOI0 J0J10 MHDOPMAIMH O CTelleHH TI'pPO30BOH ONACHOCTH, IOTEHILH-
.aJIbHO 3aJI0KEHHOH B caMOM o6Jiake (IpUUeM, B CpefHeM, ueM GoJblie
.3HaUeHWe KaXKIOTO lapaMerpa, TeM BHIIIE CTeIeHb OMACHOCTH), HO
HU OJUH W3 HUX He MOXKeT ObITb MPHUHSAT B KayecTBE EIMHCTBEHHOIO
‘mokasarens u [IOBM, u TIOIIM, u ITOBM -+ [IOIIM. Tpebyemrim
'CBOHICTBOM MOXKeT o6jiafiaTh B3BellleHHAs cyMMa (JIHHeHHBIH arperar)
HOPMHPOBAHHEIX 3HAUEHHH BCEX DPACCMOTPEHHBEIX IapamerpoB, eC/IH
‘BeCOBEle KO puIHeHTH (fAp0 arperata) BHOHPAIOTCS IIPONOPIHO-
"HAaJbHBIMH JI0Ji€ BHOCHMOH KaXXIbIM IIapaMeTpoM HH(POPMAIHK O CO-
-cTOSIHHH Trpo3oonacHoro ob6saxa, [logobuyio QYHKIHIO MOXKHO HAa3bl-
‘BaTh KOMIJIEKCHBIM KputepueMm rposoomacHoctn (KKI). Cuemyer or-
METHTb, UTO IIPHBEJEHHBIH IlepedeHb MapaMeTpPOB I'DO30OBOTO IIpolecca,
‘noanexamux BkiaodeHdo B KKI', He sBifercs OKOHUATENbHBIM H
'ACUEpPNBIBAIOINNAM. Ero HBEIHEIIHHH cocTaB 0O6YCJIOBJEH, C ORHOH CTO-
‘POHBI, ONILITOM 3KCHepHMeHTadbHblx pabor Ha YHII, ¢ apyro# — anna-
‘PaTYPHEIME BO3MOMKHOCTAMH MakKeTa KOMIJIEKCZ AKTHBHO-TIACCUBHOH
‘pamnosokanuu. [lo Mepe pasBuTHS MeTONOB AKTHBHO-NIACCHBHOH pa-
_AMOJIOKAIIMH T'PO30BBIX 0UATOB MOTYT OBITH HaUAeHH H Apyrue uHhop-
MATHBHEIE XapaKTEPHCTHKH, KOTODHE M[OJKHEL GYAYT VUHTHIBATHCA
B KKI'. Oguako cam upunmun nocrpoenust KKI ocraercst nemsmen-
‘HeIM. B Hacrosmel#i pabore (ans koHkperHoct#) B KKI BrutoueHh
‘BBITIENEPEUNCTICHHBIE NapaMeTPhl B CBS3H .C HAJHUHEM 3HAYHTEJNHHOIO
apxyuBa NAHHBIX HX CHHXDOHHBIX H3MepeHHH.,
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5.2. Maremaruueckoe 000CHOBaHHE M METOAMKA MOCTPOEHHUS
KOMIJIEKCHOIO KPUTEPHUS IPO30ONACHOCTH

Maremarnueckas 3amaua (QopMmysnHpyeTcs cJaeAyomuM obpasom
[31]. B MHoromepHoM mpocTpaucTBe HabmofeHHi R®™ pMeerca cJay-
galiHeIl BekTOop HabaioneHu#i U (KOMIIOHEHTH BeKTOpa HabmioneHHR:
U;— pe3yJabTaThl HM3MepeHHH mnapamerpoB N, T, Har, 18 Zwake, N1,
Nso, Ngo). Bexrop Habmiomenuiét U xapakrepuayercss BHOGOPOUHON

olleHKol KoBapHaumonHo# Matpuusl Q = (¢;)% u Bexropa cpemmux:

~ A
U = (ii)». B KauecTBe HeCMELIEHHHIX OUIEHOK HX 3JIEMEHTOB HCIIOJb-
3yloTcd :

w=(UN) X w, i=1,...n, (5.1):
k=

N
~ 1 = = . .
qi; =*N—_‘—lkzz:l(uik —u) (W —uy), i, j=1,...,n1, (5.2)-

~rae N — o6beM BEIGOPOK.

Heo6xoauMo mocTpouTs KosnnuecTBeHHHIH mnokasareab KKIT nHa:
KJacce JHHEHHBIX arperaToB KOMIOHEHT BeKTopa HabJomeHuii, obnaa-
JalKUA MaKCHMaJdbHOH HH(OPMATHUBHOCTHIO.

Llesecoo6pa3HocTh TaKOro NoOKasaTensi KOCBEHHO OOOCHOBHIBAET"
TOT (akT, 4TO H3MeHeHUWe JI000H KOMIIOHEHTH BeKTOpa HaOGJIoLeHHH
CBA3aHO C M3MEHEHHeM CTelleHH T'PO300TMACHOCTH KOHBEKTHBHOTO 0O6--
Jaxa. :

Hssectno [7, 15, 52], uro MakcumajbHO HHOOPMATHUBHEIM -~ SIBJIS-
eTCsl JIHHeHHLIH arperaT KOMHOHEHT BEKTOpa HAGJIOAEHHH, UMEIOMIHH
B KadecTBe fiipa COOCTBEHHEIH BeKTOP KOBAPHALMOHHOH MAaTPHUIHL, OT--
BeyalomMuil MakcuMaJabHOMY cobcrBenHHoMy uucay. [loatomy B Kaue--
ctBe KKI' (0o603nauum ero 6yxsoit K) BeiOpan

K =5 diag {(g.) ™" - ., (¢u)” "} (U = U) (5.3)-
WM B CKansipHOH dopme
n ~
K= LZ_:I (B:/V ) (s — us), (5.4):
rae b= (51, - 5n) — COOCTBEHHBIT BEKTOP KOBapHAHHOHHOH Mart--

puuE Q, OTBeyalMHH MaKCHMaJbHOMY COGCTBEHHOMY uucay (mepBas
CTpoKa MopxasbHOH mMatpuilkl mod Q). _
Huaronanpuas maTpuna diag {...} wHcmoneayercs mjasi HOpMEpO-
BaHHUS KOMIIOHEHT O CPEeJIHUM KBAJPAaTHUECKHM 3HAUSHHSM.
CxeMa BEIYHCAHTEJbHOH NPOLENYPH ONpEJieIeHHsT 3JeMEHTOB CBO-
parcss K caepywomemy. OcymliecTBiasgercss HauaJbHOe INPHOJHIKEHWE-
BHIOODOUHLIX OLEHOK KOBapHAaLMOHHOA Matpuubl Q(f) U BekTOpa

N .
cpexnux U(f) ‘mocjie ¢ JIUCKPETHBIX HAGMIONEHHA B COOTBETCTBHU
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< (5.1), (5.2). 3atem ompeneasiotcs coGcTBeHHBIe umcad Aq(f), i =
=1, ..., n IyTeM pelIeHHs XapaKTEPHCTHYECKOro ypaBHEHHS MaT-

puis Q(7) ‘
det[Af —Q (1] =0, (5.5)
Tle | — eguHHYHas MaTpuna pasmepa n X a.
Bribupaercs MakcuMaJJbHOE COGCTBEHHOE YHCJIO
Am (t) = max (1, ()} (5.6)

U HaxXOJHUTCH COOTBETCTBYIOILMH eMy COOCTBeHHBIH BeKTop b (f) u3
"YPaBHEHHS »

b ()BT () =Q (1) 5" (£) (5.7)
sC YUETOM YCJOBHUH HOPMHDPOBKH :
' BB () =1. (5.8)

- ITo mMepe moCTymJeHHS HOBBIX JNAHHBIX W3MEPEHHH OIIEHKH KOppEeK-
“THPYIOTCSI ¢ IIOMOIIBIO PEKYPPEHTHHIX NPOUEAYp C KOHEYHOH NaMsITbIO

QD=0 +y{lU¢E+1) =T ¢+ 11X
XWE+1)—U¢E+D1"—Q¢), (5.9)

T+ 0)=0@O+yUE+)—T¢+D1, [yI<l. (5.10)

3nece U panee cuMBoa I 0603HauaeT TPAHCIOHHPOBAHHE MATPHIBL
[Tapamerp ¢ onpelensier TaAy6uHy OaMsaTh. Ero 3Hauenne Moxer
OHTh OLleHEHO BedwumHo# 2/(f* 4 1), rme ¢* — xapaxTepHHIH NEepHOL
HM3MEeHUYHBOCTH HCKOMBIX CTaTHCTquCKHxAxapaKTep'HCTgK.

JAs1 BHIYMCIEHHUA HOBBIX 3HAUeHHH Apm(f 4+ 1) mbd (f + 1) MoxHO
ToBTOpUTh (5.5)—(5.8), 0AHAKO 2TO HEBHITOAHO, TAK KaK NpPOIeAypa
HaxOXKAEeHHUS COGCTBEHHBIX HHCEJ] H BEKTOPOB TpeOyeT 3HAUMTEJLHOTO
‘MAUIHHHOTO BPEMEHH H BHIIOJHATL €€ Ha KaXIOM BPEeMEHHOM IIare
"HEPaHOHAJBHO. '

Bosiee 5KOHOMUYHBEIH aJrOpHTM MOXKeT OBITH OPraHH30BaH C HC-
IOJb30BAHHEM METOAOB TEOPHH BO3MYILEHHS. BosMylleHue sJjeMeH-
TOB KOBapHAaUMOHHOH Marpuubl AQ(f) mocje OuepeTHOro H3Me-
PeHHus :

Qe+ 1D=QM+AQ®) (5.11)
IPUBOAHUT K BOSMYHleﬁHIO COOCTBEHHBIX YHCEJ U BéKTOpOB
Ao (F 1) = A (B) -+ Ab (), (5.12)
b(t+1)=">5() 4 Ab(t), (5.13)
KOTOpHIE NPEeACTaBISAIOT cobol :
' A (F) =24, () + 220, () . . ., (5.14)

Ab (8) =8b, () + &b, () +..., [EI<L (5.15)
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Ilpu sTom cooTBeTCTBYMOIIHEe KOI(D(MHLHEHTH BO3MYLICHHS ONpepess--
I0TCS CJAeYIOLUIHMHE BBEIpaKeHHSIMH:

As (£)=(1/8)8 (1) AQ (1) b1 (t), (5.16)

5T (f) =P [(1/@ NOF- O~ T L 0] s=1.2...., E.17)

rae 8(f)— neBnit coGcrBeHHBIH BekTOp Matpuis Q(f), P— maTpu-
1a, ONpefessieMas BbIpaxKeHuEeM:

P=[1—b" )OI UAn®) — QI [I—8" (5 ®)]. .18y

[Ipaxtnuecku pacuer KKI' Moxer OBITH BHIIOJHEH B pPeaJbHOM
macwtabe BpeMeHHn Ha DBM, paborawiiedl B KOMIJIEKCE C H3MEpH-
TEJBHEIME  ycTpoficTBamu.  HecTalHOHApHOCTh,  NPOSIBAAIOIIASCS:
B Ipefipe CTATUCTHUECKHX XAPAKTEPHCTHK H, CJIeJ0BATENBHO, BECO-
BEIX K03 HIHEHTOB B JHHEHHOM arperare, oTpaxarollas nepepacupe-
JeJieHne J10JH BHOCHMOH WHGOpPMALHH O COCTOSHHUM MEXAy H3Mepsie-
. MBIMH TlapaMeTpaMH Ha pasHBIX CTaAusgX PasBHTHA TPO3OBOrO IPO--
mecca, OTCJEKHBAETCS C IOMOIBI0 PEKYPPEHTHBIX aXaNTHBHBIX IPO-
Leayp.

KKTI', nocTpoeHHEIH HpelIJIO}KeHHbIM cmocoboM, siBjsiercss oruba-
ome# (cymmoit) kputepueB IIOIIM u IIOBM u mnosBossieT cyAuTH.
0 TOTEHHHMaJbHOH ONacHOCTH BooOmle 6Oe3 meranmsauuu Ha OIIM u
OBM. MoxHo oxXuaath, uro ueM Buile 3HaueHne KKI B mannHoit
06J1aCTH HPOCTPAHCTBA, TEM BHIIE BEPOATHOCTb TOpaxKeHus (MM
€CTECTBEHHBHIMH, HJIM CIPOBOLHPOBAHHBIMH, HJAM TEMH H JAPYTHMI
MOJIHHEBHIMY paspsiaMu) Haxojdllerocs tam OGbeKTa B IaHHBIH
MoMmeHT Habuaonenuii. CreneHb ydyacTusi Kaxkioro napamerpa B KKIT
IPONOPIHOHANbHA JAOJE BHOCHMOH 3THM IapaMerpoM HHpoOpMauHuK
0 CcOCTOsiHMHM OGJakKa., B cpeiHeM Ha NPeArPO30BOH CTAMUH Pa3BUTHS
6osiee Boicokuit KKI' Oymer y o6snaka, SBJSIOMIETOCS HCTOUHHKOM
HTPH; B crapun axTtuBHOH rpo3oBoil mestenbHoctd KKI' Bospacraer
3a cyer Bkaaga N u HTPH, a Takxke pocra Apyrux mnapamerpos; Ha
nocaerposoBofl craguun KKI' ymeHbliaeTcss mo Mepe YMEHBIIEHHS Ha-
pamerpoB rposoomnacHoctH H npekpameHuss HTPU. Ilpu sroM, Ha--
IpHMep, Ha AKTHBHOH cTaguu ¥3 ABYX obsakoB OGOapmuMu KKI Gy-
IeT XapaKTepU30BaTbCS TO, Y KOTOPOTO NPH HPOYAX DPABHHIX YCJIO--
BUAX OGoJbllie N, IpPH paBHHX e N,—y KOToporo GoJblie T, MpH:
paBHHEIX T,— Yy KoToporo Gosabiie uHTeHcHBHOCcTs HTPU u T. 1.

Heo6xonumo ormeTuTh Takxe, uto pasuuua mexny KKI, paccunm--
TaHHHIM TI0 JaHHBIM aKTHBHO-IIACCHBHOH (T. €. IpHeMHBIE YCTPOHCTRA,.
PJIC u MPJI) u maccuBHO# (T. e. npueMHbe ycrpofictBa u MPJI) pa-
JUOJIOKAIIMH, CBOLUTCS K TOMY, uTOo Bo BTopoMm cayuae KKI' Gymer
CKaJsPHOH (GYHKUMEH OXHOH KOOPAHHATH: a3UMYTaJbHOrO yria Hab-
. JIIOJIeHHUs], B TIEPBOM — CKaJsAPDHHIM IIOJIeM, T. €. (hYHKIHeH IBYX KOOp--
LUHAT: a3UMYTaJbHOTO Yria Y AaJbHOCTH. B ciyuyae maccuBHOR panmo--
Jgokauuyu gaHHeie MPJI nossossior chenath ¢ HEKOTOpOH mOrpen-
HocThlo npuBsasky KKI' k pamprocru.
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5.3. Tlpumepsl pacieToB KOMILIEKCHOTO KpHTEpHH
rPO30ONACHOCTH -

Ha pac. 5.1 npeacraBieHo u3Merenne po Bpemens KKI' rposo-
Boro ob6maka cpenadell WHTeHCHBHOCTHM, Habmopapmerocs B AjasaH-
«ckofi nonkre (Bocrownag I'pysus} 4 mwona 1982 r, Ha stom xe pu-
CyHKe NOKasaH XOA BO BpPeMeHH TacTOTH MOJHHEBHIX paspAzos N

i "‘w/_'

_ A

th I‘A j ﬁ‘ I
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v | '"fyf w “‘-..mﬁ\
S N ; S

; 9 20y 10nuy 2 - 2‘2 22430 mizw
'.'Pm; 5.1. Hamenenue Bo BpeMEHH KOMIVIEKCHOTO  Kputepus rposoomacHoctu K(f), l

‘TACTOTH MOJHHEBHX DPaspiioB B HaGmonaemoM oGnake N (2) m pazmosoKa-
HOHHOMO KpHTepHA Tpozoomacuocrd Y (8). T'posopofi mpomecc 4 mioma 1982 r.

B HaGyoRaeMoM offaKke Kak HamOosiee HaIJISAHOH (XOTH M He HCuep-
TNHBAOMeA) XapaKTePHCTHKH HHTEHCHBHOCTH IpPOSH H H3BeCTHHR pa-
JHAHONOKAUMOHEHIE RpuTepu#i rposoomackoctm Y [152]. KKT mo
CBOGMY XapakTepy B JAaHHOHA rposoBofl cuTyanuu GAH30K X IpoLeccy
H3MEHeHHS 49acTOTH MOJNHHEBHIX Pa3psifoB, TOTAAa KakK KpHTepud T
TIPAKTHUSCKH HE H3MeHAeTCs H He OTpaXaer CYIIECTBeHHHX Baprauui
N. Oanako KKI ne xommpyer N, Hanmpamep, B caygae caabofi rposH
25 cenrsbps 1982 r. (pic. 5.2) noBeficHHe Bo BpeMeHd K U N 3amerTHO
PAINHIACTCA: PABHHM 3HA9cHHAM N B OTAeJbHHE MOMEHTH BpeMeHH
<coorBercTByoT pasuile K, Haunnas ¢ 19 1 40 mun KKI' mokasubaer.
B CpefiHeM YCTORUKMBOE CHUKCHHE IpPO3OBOA ONAacHOCTH, B TO BpeMsA
Kak N ¢ 5T0r0 MOMEHTAa HayHHaeT BO3pacTaTh, Kpome Toro, us cpap-
HEHHS TPO3OBHIX CHTyalumd 4 moHA u 25 centabpa 1982 1. caeayer,
yro ypobenb KKI' (cnemoBatessHO, H cTeneHb onacHocrd) 25 ced- .
TA6pA B LEJOM CYHISCTBeHHO HHXe, 9eM 4 HIOHA, XOTA B HEKOTOpHE
MOMEETH B OO0EHX CHRTY4UHAX HPOHCXOAHIO OJHEZKOBOE KOJNMYECTBO
MOJNHEEBHX paspaaoB. OTMeraM TaKXe, 9T0 0 EpHTepHid T B 06nake,
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pabaonaBueMcs 25 ceHTA6ps, TPO3kl BOOOIIE HEe HOJKHO ObLIO OHITDH
(makcumanbHOe 3HaueHHe Y = 15). : ’

[pocnenum 3a xozoM Bo Bpemenu KKI', paccunTaHHOrO 10 JaHHEIM
AKTHBHO-TACCHBHLIX PAaJAHOJOKANHOHHHX H3MEPEHHH MOIIHEHIIero rpo-
30BOTO mponecca, Ha6maionasuerocs 17 mions 1983 r. (cM. pume. 6.5,
kpuBas 1). Ha navanpHom srame (16 u 20 mun— 17 4 40 muH) K
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DPuc. 5.2. Viamenerne Bo BPEMEHH KOMILIEKCHOTO KpHTepHsl rposoonacuocts K (7)),

JaCTOTH MOJHHEBHIX pas3psloB B HabawgaemMoM obiake N (2). T'posoBoit mponece
25 cenarsbps 1982 r. :

pacrer (T. e. Bo3pacraer IIOIIM 4 IIOBM) Bcien 3a pocTom mapa-
MEeTPOB 3JIeKTpHUeCcKOoH akTuBHOCTH (N u uHTeHcHBHocTH HTPU) Ha
¢oHe MaJBIX BapHauuil mapaMeTpoB panuosxa obaaunocTH (Hgr,
Ig Zuaxc). Ilpu sTOM Xapakrep noBegennst K Mano orauuaercs or N.
C 17 y 40 mun no 18 u 00 mMuu yacroTa pas3psifioB CHHKAETCH, OLHAKO
K mpopmoszxaer pacTtu 3a cuer BKjaaja BO3DPACTAIOLIMX XaPAaKTEPUCTHK
HTPH u pazuosoKamuoHHOR OTPaxKaeMOCTH H JOCTHI2€T CBOEro Mak-
cuMyMma B 18 g 34 mMun (omHoBpeMenHo ¢ N). B nanrmefimeM nosese-
aue K u N ongth pasauuaercsi: N yMeHbuiaercsa Ouictpo, K — men-
JieHHO, TakK KakK XxapakrepuctHkd HTPH u mapaMeTpel paauosxa mo-
IpeXHeMYy COXPaHSIT BhIcOKue 3Hayenus. Ilanee KKI', 6ynyuu ouenn
6oJblIUM N0 YPORHIO, HPOAOJIKAET YMEHBIIATHCS, COXPAaHSAS OTHOCH-
TeJIbHO BHICOKHMU YPOBEHb IIOCJIe NIpeKpalleHHs MOJIHHEBHIX pas3psijioB,
noka emne uMmerorca curiansl HTPH (u, nanomuuwm, Beicoka ITOIIM),
¥ CTaHOBHTCH MajdmM nocne npexpamieHuss HTPU. B tex cayuwasx,
KOTJa perucTpauysa B aKTHBHOM PeXHMe He BeJach, COOTBETCTBYIOIIHE
napameTphl, Bxoasamue B KKI', onpexensinuch H0 KaHHBEIM IacCHBHOH
panuosnokanuu (HO yxke 6e3 NMPHBA3KM K NaJbHOCTH). ‘

Ha puc. 5.3 npupeneno usmenenue Bo BpeMern KKI' (kpusas 3)
B TeueHHe rposH 7/ HIoHs 1980 r. 3Havenuss K orpaxaior Bapuamuu
HHTErpasbHOTO BPEMEHH CYILEeCTBOBAHHS CHIHAJ4, OTPAXKEHHOTO OT
KaHajna MOJIHHeBOro paspsina I (IpPOHOPIHOHAJBLHOTO TEKyLIeMy
cpeiHeMy MacuiTaby paspsanoB). AGCOJMIOTHHIE MaKCUMyM 3HaueHHH
K (a cnemoBaTenbHO, H camasi BHICOKAasi CTeHeHb ONMACHOCTH) HACTY-
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224

Puc. 5.3. HsMenenRe BO BpeMeHH YaCTOTH MOJHHEBHX DaspaioB B Ha-

GniogaeMoM ofaaxe N (), HHTrpanbHOTO BpeMeHH CYIIECTBOBEZHMA CHI-

HaJa, OTPAMEHHOro OT KaHANA ModHHeporo paspaga T (2) W EOMILIEECHOrD
KpHETEpHA rposoonacHocTe K (3). I'posoBolt mponece 7 mioms 1980 r, -

. a)

2° —_—

M 2+« s

#%0°

o
- Puec, 5.4, TlanopamMa EOMOAEKCROTO KpHTepHA TposoomacHocrd K (a) u ropusontame- |
Huft paspes ofmawHocts (6). [posopofi mpomece 10 mioHa 1982 r.

NH KET b 19 w 00 mBE, &) mporzas KK na 2 MHH, caexagmwi B 15 w 58 MEH] aaTyxanue
' ® :npneunou ngxre: 3) 3aB, ) 24xB, 5} 0aB; p—yroa mecra. :
) Cemopu nOBMGmeHROA rposOBOft OmACHOCTH HA' PHC. O) SANTPHAXOBAMEL



TaeT B JANHOM CJyJae OJHOBPeMeHHO ¢ MakcHMyMom T u He coBnma-
HAaeT ¢ MaKCHMyMoM N. ’ o

Pueyeru 5.1, 5.2, 53 u 6.5 mokasmsaior BpeMeunofi xom KKI.

TlpocTpaHcTBeHHOR pacnpefieleHHe 3TOro KpATepHs B (PUKCHPOBAH-

Purc, 5.5, AsuMyraibROe pacmpe-
JAelieHEE TpO30QNACHOCTH H 0C-
HOBHHX PafgHONOKAHORHEIX Xa-
PAKTEPHCTHE i)ﬁagqnocm 7 uioHa
r - o

a —nadopama KKI' ¥ ocBOBEHHX pa-
JHONOKANHORHEX XUPORTEPHCTHE 06~ -
ASYHOCTH, & — NPOTHOCTHUSCKAS s{_c[-

cTpanonsnus. pacopeaenensa KKT; -
§ =— BHCOTA BepXAell rpaEEUM pPagHO-

aa Hyp 22— xorapEdM MaKCHWARL-
HOR pasuONOKAMHOEHOHR OTpaXaeMO-.
2TE Ig Zygyp & — TACTOTA MONHKE-

BHYX . paspapgos N, 4— xowmaexcesf
kpuTepsfl rposconacHocth K, 5, 6§ —
- MpOrEOS EPRBON 4, BHINOIHEHHEA co-
, " oTPeTCTBeHHO 8§ W 4 WHH DAHOS,

gt Moment Bpemern (19 g 00 Mum), MOAYYeHHOe IO AaHHHM Hac-
cuBHON pajimonokanud 10 wioms 1982 r., mnmocrpupyerca puc.. 5.4
(xpuBas ). KKT npu stoM sisaserca ¢yHEHHeH yraz HaOAIOAeHHS.
HuetoTes - Ipa CeKTQpa NOBHIIEHHOH Tpo3oBofi .omacHocTH: 32—68° M
130—166° (mTpEXOBKa). YTJOBHE TPAHHHIH 30K TOBHINEHHOA rposo-
Boli ONACHOCTH HE COBIAZAIOT C FPAHKUAMH S0H MOBHINEHHOH paaHo-
JORANHOHHOA OTpaxkaeMocTH mo Aanemm MPJI (puc. 5.4). Kpome
TOro, 30Ha MOBHHICHHON OTpamaeMoctd B asumyre -120° xapakrepH-
syerca BecbMa Hu3kEM K. : ' _

Ha puc. 5.5 nokasana namopaMa KKI' n ocHOBHHX paanonoxanu-
OHHHIX XapakTepucTHK ofmausoctm 7 mioHn 1980 r. HMs prcynka
BHAHO, UT0 HapaMeTpH CAHTEMETPOROro pamxuo3xa (Her, 1€ Zuaxc) He-
SHAYHTENbHO H3MEHAIOTCH B MHpOoKOM cexrope (110—145°), B 10 BpeMs
Kak N, a raxxe K samumaor Gosee yskmi cekrop (125—130°).
B sT1ofi o6MacTH NPOCTPAHCTBA CymecTByer MakcHMadbEas [IOBM.
B o6nactu, rae N CymecTBeHHO cHuxRaerca {120—125°), a sHaweHHA
K ocraioTcd OTHOCHTENBHO BHCOXKHMH, Beanka ITOIIM. Merée Gucrt-
poe cHikenue K mo cpasuenuwio ¢ N B cextope 124—127° cBsisano
¢ BO3pacTaHWeM MacImTaloB paspsAoB B STOM cekrope. Ha aroM xe
PHCYHKe NpPHBEAEHO NPOTHOCTHYECKOE SKCTPATNIONAIMOHHOE pacIpe-
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nenenne K, 10/ ydeRHoe B TeMIlie H3MepeHH{l ¢ HCIOJLSOBAHEEM ajgam-
THBHHX CTOXAacTHUeCKHX Mozeselt (cM. ri. 6) 8 u 4 Mum pance, Pu-
cyskn 5.4 m 5.5 noxasuBawT, Kakofi onepaTHBHoH HHpopmanuefi =
B Kakoil' hopme Moryr OHTL ofecnedeHH MOTpeSUTENH B cAydae mac-
. CHBHHX pPafJHOJIOKAIAOHHKX H3MepeHuit. Tak, Hanpumep, AJs ynpas-
JCHHA BOSAYIIHWM ARHKeHHeM (YIIB) 3Ta wuHpopManma Moxer
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Prc, 5.6, TloZe KOMILICECHOrO KpHTepns IposoonacHocTs (g) M ce-
pH# TOPBIOHTANLHHEX ‘paﬁaesor,a obaavmoery (6) 17 wona 1983 r.
- 181 MuHE — 19 5 26 MHH.
1) MMEHE paBHHX ﬂ“'egﬁmng :)g%in;’eﬂs 61£§?unoil Tpaxkte: 2) 54 gB,
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SIBUTbCSI OCHOBOH IIpH BHIGOpe Ge30NacHBIX 43MMYTOB M CEKTODOB IIO-
geta (ma puc. 5.4 ceKTOpa NOBHIIEHHOH OMACHOCTH 3aIITPUXOBAHLI).

JlomoNHUTENbHOE UCIONB30BAHNE JAHHHIX AKTHBHOH PaJHOJIOKAalUHUH
MeTPOBOTO JHMama3oHa II03BOJIeT INOJAYyuuTb GoJiee MOAPOOCHYIO Kap-
THHY CTENEHH IOTEHHHAJBHON ONacHOCTH 0003peBaeMoro NpOCTpaH-
ctBa. B s1oM cayuae KKI' MmoxkHO DpeicTaBUTh Kak (YHKIMIO ABYX
KOOpAMHAT: a3UMyTaJbHOro yriaa u AajbHoctTd. Ha puc. 5.6 mokasano
noae KKT rpososoro mpomecca 17 mions 1983 r., mnoayueHHoe 1no
JNAHHEIM AaKTHBHO-NIACCHBHOH paAMOJIOKauud B cekrope = 250—340°.
Umetotcsa nBa nokauabumx Makcumyma KKI', xora u Bech o6o3peBae-
MBbIf CEKTOp XapaKTepu3yeTcs OUY€Hb BBICOKOH CTeNeHbI0O TIpPO30BOH
omacHocTd. Ha puc. 5.6 6 npHBeneHa cepHsA I'OPH30HTAJbHBIX Daspe-
30B OGJAYHOCTH, NOJYYEHHHIX ¢ moMompio MPJI B ToM e HHTepBaJe
BpeMend Haljiogendd. O6aacTH MakKCHMAaJabHOH T'DO30ONAaCHOCTH H
MaKCHMAaJbHOH paaHOJIOKALMOHHON OTpaxKaeMoCTH He COBIALAIoOT.
ITose KKI' Momer siBHThbCS OCHOBOIl jas Be6opa He TosabKo Ge3o-
IlaCHHIX A3UMYTOB M CEKTOPOB, HO H Ge30macHEIX TpaeKTopHii objaera
obJsacTell IOBHIIIEHHO! TPO30BOH aKTUBHOCTH.

BriBoant

HMelomyecss B HacTOsliee BpeMsi KPHTEPHH TI'PO300ONACHOCTH IO
panaeiM MPJI CcTaTHCTHUECKH aJjIbTEPHATHBHO OTPaXKaloT BO3MOXK-
HocTb Hasuumsd [IOBM Ha craiue aKTHBHOH T'pO3H 6e3 KOJHYECTBEH-
HOH OIIeHKH CTeleHH ITOH ONAaCHOCTH M He UYBCTBYIOT Ipej- M IocJje-
IpO30BOro COCTOSIHHSI 06/1auHOCTH, Koraa Bricoka [TOITM.

Kaxnei mapamerp, u3MepsieMBIH CPeACTBAMH AKTHBHO-MACCHBHOM
panNoJIOKallud, HeceT CBOIO JOJI0 HHPOPMALMU O CTENeHH NOTeHIH-
aJbHOH I'PO30BOH ONACHOCTH OGJaYHOCTH, HO HM OAMH H3 HHMX He MO-
JKeT OBIThb IPUHST B KayecTBe eJHHCTBEHHOro mokasartens u IIOIIM, u
IIOBM, u IIOIIM + IIOBM. - '

Jas omepaTHBHON OLIEHKH CTENeHH TPO30BOfl ONacHOCTH 0003peBa-
€MOI'0 IPOCTPAHCTBA IO pe3yJabTaTaM AKTHBHO-NACCHBHOH pajHOJIOKA-
 IIWM AOCTATOYHO HHMOPMATHBHON H UYBCTBHTEJBHOH XapaKTepPHCTHKOH
MOXKET CJYKUTb JHUHEHHBIH arperatT KOMIOHEHT BeKTopa HaGJioneHut,
SJPOM KOTOPOTO SBJSeTCS COOGCTBEHHHIH BEKTOP KOBapHAlMOHHOH
MaTpuIbl Ha6MaI0AeHHH, OTBEYAlOMIMH MaKCHMaJbHOMY COOCTBEHHOMY
yucay. [Ipu Takom BHIGOpe sgApa H3BJEKaeTCs MAKCHMAJbHOE KOJH-
4ecTBO HH(OpMAIHH, cojepxkalieecss B KOMOHHAIMHM KOMIOHEHT. JTa
XapaKTepHCTHKA -— KOMINIEKCHBI KPUTEpUH IPO300NACHOCTH — SIBIIsI-
eTCs KOJHMUYeCTBEHHEIM TMOKasaTeJeM CTelleHW MNOTeHNHaJbHOH omac-
HOCTH, OOBEKTHBHO CYIECTBYIOIIEH B CaMOM TIDPO30BOM oOJake, H
obwveaunser IIOBM (B cTaguu akTHBHOH TPO30BOH JIESTENBHOCTH) H
[IOIIM (B npexn- u mecaerposoBoil cramusax), a takxke [IOBM 4
-+ ITOTIM. : ‘

Ilpocrpancteennas nanopama KKI' B cnyuyae maccuBHO! pazuoso-
KalliH MOXeT ABHTbCS OCHOBOH 1Ji BHI6OpDAa HauMeHee ONIACHHX a3u-
MYTOB M CEKTOPOB II0JIeTa, B CJyuae aKTHBHO-IACCHBHOH pajHOJIOKa-
IHH — HaHMeHee ONAaCHHIX TpaeKTopHH moJera.
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I'/IABA 6

METOLbI ONITHMAJIBHOH PH/IBTPAIIHH
H IIPOIrHO3A KOMIIJIEKCHOTIO KPHTEPHA
IrPO300OITIACHOCTH

6.1. IlpexsapurennHoe 00CYXAEHUE

Ilpu pemennu 3agauu TPOTHOSHP OBAHHS KKI" (r. e. mpu mocrpoe-
HUH aJIrOPHTMA 06paboTKY H3MepHUTENbHOA HHPOPMAUHH C HEJbI0 ee
BPEMEHHOH BKCTPANOJIANMH) HEOGXOLUMO YUHTHIBATH CJeLyIOllee.

1. Bpemennble psiAB pe3yJbTaToOB AKTHBHO-IACCHBHHIX DafHOJIOKa-
IUOHHBIX H3MepeHHi NapaMeTpPoB OOJAuYHOCTH B DacCMaTpHBAaeMBIX
BPEMEHHBIX MaciiTabax NpPeACTaBJAIT cO0OH peasiusalyi HecTaluo-
HapHHIX cJayuafHBIX mpolieccoB. Ilo cBoefi mpupoje cayyafiHbA ¢ax-
TOPp B 9THX BPEMEHHBIX DPSIIaX MOMKHO Da3JesuTb Ha <BHYTPEHHHH»,
OpTaHWYeCKH NpHCYIUi H3ydaeMoMy npolieccy (u3-3a BJHAHMA HA
HEro GOJIBIIOFO KOJHMYeCTBA HEKOHTPOJHPYEMBLIX H CJAYYaUHBHIX BeJH-
YHMH), ¥ <BHEINHHI», NPHBHOCHMBIH H3MEPHUTENbHBIMH CPeICTBAMH
(u3-32 Heu3GEeXKHOro HaJHYus CAYYaHHBIX OMIHOOK H3MepeHH:A). Buy-
TPeHHUH (aKTop sBJSETCS IOJIe3HBIM HOCHTEJeM HHpOpMallMH, BHEII-
HUH — (aKTOpOM, MellalUluM BOCHPHATHIO [OJIC3HOH HHpOpMaLuH,
3acopsiiomiuM ee. [Ipw manbHefnmieM paccMOTpeHHHM 3HaueHWe H3Mepsie-
MO} BeJWUYHHB, 00YCJIOBJIEHHOE TOJNHKO BHYTPEHHUM (pakKTopoM OyneMm
Ha3BBaTb HCTHHHBIM 3HauyeHHMEM, BKJajJ BHENIHEro ¢dakTopa — IoMe-
xo#. MeTtox o6paboTKH H3MepUTeNbHOH HHpOpMAalUH HOJXKeH NOJaB-
JATb BJMSAHWE IIOMeX, MUHUMAJbHO KCKaXKad HCTHHHBEE 3HAaueHHd,
a TaKKe YIHTHIBATh HECTANHOHAPHOCTH NPOILECCOB.

2.. B Hactosmee Bpemsa HeT (PU3NUeCKOH Mojeny, Gojee HIU Me-
Hee ajeKBaTHO ONHCHBAIOLICH MOBeNEHHE BO BPEMEHH H3MepsAeMBIX
XapakTepuCcTHK. LanHcTBeHHas uHpOpMaUus, HAa KOTOPY MOMKHO
paccuuTHBATL B X0J€ IPOTHO3HPOBAHHUA — 3TO [aHHBHIE H3MEDeHHH,
IpeJllecTBYOIME TEKYLIeMY 3HaueHHIO (T. e, mpeawsicTopus). Bee we-
O6XOAUMBEE JJI9 TPOTHO3UPOBAHUS XaPAKTEDHUCTHKH U CBS3H JOJIXHBL
onpenensaTbes, HCXOLA U3 3TOH MHOOpMAlLMH, IPEoJoJeBas alpUOPHYIO
Heonpe e/ IeHHOCTD.

3. IlporrosupoBanne KKI' B cuctemax omepaTHBHOTO rpO30OIOBE-
uleHnss 6yneT MMETh NPAKTHYECKHH CMBICJ JHINb IPH YCJIOBHH Opra-
HH3al[HH BBIUHCJAHTEJIbHHEX HPOHEeAYp B peasbHOM Maciitabe BpeMEHH
¢ BBIJaYell pesy/abTaTOB B TeMIe INOCTYIJIEHHS NaHHHX H3MEpeHHi.

_ JleTepMuHHpOBaHHBIE METOAB IPOTHO3UPOBAHHS 31€Ch HE MOTYT
ObITh UCTIOJNb30BAHBl H3-3a2 OTCYTCTBHS AHHAMHYECKHX (PH3HUECKHX MO-
Jenell usMepsieMbIx npolieccoB. I[lo arofi e NpPHUMHE HEBO3MOXKHA
panzomusanusi (BBejeHHe clydaiiHOTO (akTopa B H3BECTHYI (H3H-
YEeCKyI0 MOJesb). 3afaua TakOro poja peliaercsi B paMKax TEOpHH
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cayuafiHBIX Iponeccos. I1o cBoeMy XapakTepy OHA OTHOCHTCA K Knaccy
3aJja1 CBEPXKPATKOCPOUYHOrO IPOTHO3a pe3yabTaToB usMepenui «Hoy-
kactuur» (Nowcasting) — Tekylilee nporHosupoBaHHe. DypHoe pas-
BHTHE METOMOB TEKyllero IPOTHO3HUPOBAHHA B ~CaMoe HOCHeAHee
BpeMsi OGYCJIOBJIEHO pPa3BHTHEM aBHAIlMM M KOCMOHABTHKM Y IIOBHILE-
HueMm TpeOOBaHHH K HX CHIOMHHYTHOMY MeTEODOJIOTHUECKOMY obecre-
yeHuto. B TO e BpeMs MaTeMaTHUYECKHII apceHaj MeTOAOB TeKYIIero
IPOTHO3WPOBAHHS HOKAa ellle OTPaHHYeH, OTpaHHdYeHa u o6JjgacTb HX
pacnpoctpaHenusa. Paspa6orka ycmemHoro Merofa IpPOrHO3HPOBAaHHSA
XapaKTepHUCTHK TPO30BHIX IPOIECCOB PAaCIIMPHT APCEHAN CPENCTB Te-
KYIIero IpOrHO3HPOBAHHUS.

MaremaTHyecKoe IPOrHO3WPOBAHHE CayYafHBIX IIPOLECCOB 3aKJIO-
YyaeTcsi B MCIOJb30BAaHHM MAAHHHIX O (PU3HWUECKHX Ipoleccax, obpa-
60TKe 5THX NAHHBIX C MeJbl0 IOJYUEHWS 3aBUCHMOCTEH, CBS3HBAIO-
LIUX H3MepseMble NapaMeTpH B PA3JHUYHEIE MOMEHTH BPEMEHH, ‘M BHI+
YHCJEHHUH C NOMOIIbI0 HAHJEHHHX 3aBHCHMOCTEH 3HAYEHUH 3THX na-
paMeTpoOB C 3aLAHHEIM BpeMeHHHIM YyIpexiaeHneM. MatemaTHueckoe
IPOTHO3UPOBAHHE MOXKHO YCJOBHO DasiefHTh Ha CJAEAYIOIIHe 3TaIlhl:

a) BeIGOp MW 06OCHOBaHHWE CTPYKTYPH MaTeMaTH4eckKofl MoJesH
IPOTHO3HPYEMOTO IIpoLecca;

6) o6paboTKa CTATHCTHUECKHX NAHHHBIX [Ji OIpeJejieHUss Heuspe-
CTHBIX MapaMeTpoB MoAean (HaeHTHOUKALMS MOAENH);

B) COGCTBEHHO NIPOTHO3HPOBAHME, T. €. BHIUUCJIEHHE KOJHYECTBEH-
HBIX XapaKTePHCTHK IpPOIecca ¢ 3aJaHHEIM YIPeXJeHHeM NpPH 3aJaH-
HOH IpenBbICTOPHUH. ’

PaccMoTpum 3TH sTans HOCJIC}IOBaTeJIbHO IPHMEHHTeJBHO K 3a-
HJaue nporHosupoBanua KKT.

6.2. MaTemMaTHuecKkoe 060CHOBAHHME H METOAMKA
NPOTHO3UPOBAHUSI KOMIIEKCHOTO KPUTEPHS
IPO300NACHOCTH C HCMOJh30BAHHEM aAaNTHBHBIX MOAEEH

6.2.1. CroxacTnueckue MOAECIHU

PaccmorpuM 1Ba HauboJiee YacTo UCHOJAb3YeMHX IpH IPOTHO3H-
POBAaHHH CEMEHCTBA MaTEeMAaTHUYECKHX MOJEJEH.

IlepBoe ceme#cTBO MofeJell NpPeACTaBJEHHS NPOrHO3HPYEMOro
npouecca y MOXKeT GbTh ONHCAaHO B OOLIEM BHAE CAEAYIOLIMM BhIpa-
xeuunem [161]:

y=rf@ +mn (6.1)

rae f(a, t) — HeKoTOpas JNETEPMHHHPOBAHHAS (QYHKIHUS; a—BeKTop
HEH3BECTHHIX MapaMeTpoB, NOAJeXalluX OIpeleseHHI0; [ — BpPeMs;
1 — caydafHBIH [polecc C HYJEBHM MaTEeMATHYECKHM OXKHMIAHHEM.
Mopgenu (6.1) m0pencTaBRAOT NOAJMENKaHIMHA HPOTHO3MPOBAHHIO
cayuafiHEIl IpollecC B BHAe HAJOXKEHHS HA AE€TEPMHHHPOBAHHYIO
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ocHoBY f(a, t) cayuakiHoro ¢akropa. IlpocrefimuM BapuagToM XeTep-
MHHHPOBAHHON OCHOBEl MOXKeT OBITh JHHEAHAS QYHKUHA

f(a, ty=ua,+ ait, (6.2)
GoJiee’ 0OIIMM — IOJIMHOM CTEIEHH 11
n
fla, =2 at®. (6.3)
i=0
BecbMa pacnpoCTpaHEeHHLIME SIBJSIIOTCS TaKXkKe 3KCIIOHEHIHAJbHAs
f(a, §)=a,a{® (6.4)
U rapMoHHYEeCKad
i
f(a, t)==a,+ 2, (a;cos aldt + b, sin b®f) . (6.5)
i=1

JleTepMUHHUPOBAHHBIE OCHOBHL

HcnonbsoBanne moxenedl Buuga (6.1) sxBuBaseHTHO, MO CYLIECTBY,
ATIIPOKCHMAIHK BPEeMEHHOH peajiM3allHyl 'Tipolecca Y aHANHTHUECKOH
KpuBOH f(a,t). OCHOBHEIM HEAOCTATKOM METOJA SIBJASETCS YKEeCTKOCTb
3ajaHus Kjacca annpOKCHMHUDPYIOIIMX KPUBHIX M Y30CTb TaKOTO KJjacca.
Kpome TOro, eciy HeT HUKaKHX (PH3NYECKHX OCHOBAHMH, BLIGOD TOrO
MJIH WHOTO BH/A AETEPMHHHPOBAHHONH OCHOBBI OCYIIECTBJAETCS C HU3BE-
CTHOM JMONeH IpOH3BOJA, CYGBEKTHBHO HAa KOHEUHOM (yKe peajiHso-
BaHHOM) MHTepBase HaOJIIOJAEHHE H MOXKET OKas3aTbCsi HENpaBOMOY-
HBIM [1JI TIOCJIEAYIOIIHUX BPeMEHHBIX HHTEPBAJIOB.

Jpyroe sHaunTenspHO GoJiee YHHBEpCaJbHOe CeMeHCTBO MoZeaeH
OCHOBAHO Ha HHOM IIPEACTABJEHHH IIPOTHOSHPYEMOr0o  CAyYaHHOTrO
nponecca. IlporHosupyemelil BpeMeHHOH PSR, B KOTODOM COCeJHHE
3HAYEHHS] CHJBHO B3aBHCHMBI, CUHTAETCsl I'eHepUPYEMBIM IIOCJeN0Ba-
TEJLHOCTBIO HEe3aBUCUMBIX HMUYJAbCOB {e(f)}. DTH MMIYJIbCH — pea-
JU3aUHH CAYYaHHBIX BeJHYHH C (HKCHPOBAHHEIM paclpejeseHHeM,
HYJEBHIM CDeJHHM U M3BECTHOHU HHUCIepCcHed.

Takasi mocsenoBaTenbHOCTh ciyuadubeix Beanuud {e(f)} wmasbiBa-
ercs GeaplMm wmyMoM. Ilpenmonaraercs, uro Geswlit mym e(f) MOXHO
TpaHchopMHpPOBATL B Ipolecc y(f) Npu NoMoulM JuHeRHOro QHABTpA
(dopmupylome# cucteMbl). YpaBHeHHE cOCTOSAHHS (GOpMHUpYIOINEH cH-
CTEeMbl Ha3BIB2IOT CTOX2CTMYECKHM YPABHEHHEM MOJEJHPYEMOTO CJY-
yafHOro Mpolecca HJM ero cToXacTHueckofl Monenpio. Mues mpencras-
JieHdsl cJaydafiHOro Ipoilecca B BHAe 6eJjoro myma, TpaHchOopMHpo-
BAHHOTO (popMHpPYIOIel CHCTEMOH, BOCXOAUT K KAACCHUYECKUM paboTam
Koamoropora, Bunepa u B Hacrtosiiiee BpeMsi HIHPOKO HCIIOJbL3YETCS
B MaTeMaTHYeCKOH TEOPHU YIPABJEHHS, NPH CHHTE3e ONTHUMAJbHBIX
H3MEDHTEIbHEIX CHCTEM, CTATHCTHYECKOM aHaju3e BDPEMEHHHIX pPSJIOB.
Bri6op Momenu cayua#iHOro mpouecca B paMKaX TAKOro MNOAXOja —
310 NoA60p nuddepeHNUANBLHOTO ypaBHeHUsT GOPMUPYIOLIEH CHCTEMEL.
JIns IHCKPETHHIX NPOLECCOB COOTBETCTBYIOUIHE CTOXACTHYECKHE YPaB-:
HEeHHs1 OYAYT pPasHOCTHBIMHU,
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B ofmemM cayyae CTOXacTHuecKoe ypaBHeHue mpouecca y(f), 3a-
Jlarolllee BTOPOe CeMeHCTBO MoJeJsel, HMeeT BHJ

p r
g+ L eyt —i=e@+ X bie(t—i), (6.6)

rae {e(f)} — muckperHBl GeJBlfl IIyM C HYJEBHIM CPEAHHM H JAHC-

nepcuedt oz ; (@) — BEKTODH HEH3BECTHHIX NapaMeTpoB, MOATIEK AKX
ONpeIeTeHHIO.

Paccmorpum 310 ypaBHeHHe B 9aCTOTHOH (OmepaTopHOR) o6aacTH.
Jast aToro kK ypasHesuio (6.6) mpuMeHUM 2z-IpeoGpasoBaHHE:

A(2)y () =B (2)e(2), | (6.7)

TIe 8(2) y(2) — z-06pa3s cooTBeTCTBeHHO BXOZHOH . {e(f)} u BH-
xonuo#t {y(#)}  mocaemoBaresbHOCTeH (OPMHDPYIOUIEH CHCTEMH;
- A(2), B(z) — onmeparopHHe MOJHHOME], NPEACTABJAIONMME CcO60H

+ p . N
AR 214 iz=)1 a;2—, | (6:8)

B(x)21+ ,-; bizl—. . (6.9)

[lepenatounas ¢yukuusa ¢opmupyomeit cucremsl (6.6) onpe,z(e-'_
JisieTcsl BEIpaXKEHHEM

R(2)=BR)A(). (6.10)

Ias ycrofiuuBocTH MoAenH HeoO6XOAMMO, YTOOH Bce HyJu ollepa-
“TOPHOTO MHOTOYJIEeHA

p
2PA (2) =2 & Y a2P—D . (6.11)
i=1

JIeXKaJu BHYTPH €IHHUYHOH OKPYIKHOCTH. B TakoM cjayuae cHeKTpasb-
Has mIOTHOCTH mpouecca {y(¢)} umeer Bux

S (f) = 02R (exp — j2nfA?) R (exp j2nfAL), 6.12)

Tae Af— nmepuon muckperusanuu nponecca {y(f)}.

Mogenu Buna (6.6) (B JuTepaType HX HMHOTAA HA3HIBAOT MOJE-
JISIMH @BTOPErpeccHu — cKoab3suiero cpepnero (APCC)) BecbMa yHH-
BepcasbHbl. Tak, ¢ TOUKH 3DEHUS] aHAJNUTHYECKOH aNNpPOKCHMAIMH MO-
JeJHpyeMoro’ mporecca KJaacC aNnlIpOKCHUMHPYIOMIHX  (IPOrHO3HpPYIO-
MmUX) GYHKIHA — 5TO MHOXKECTBO DPeIUEHHH JHHEHHOrO pasHOCTHOTO
ypaBHeHHus!, T. €. IOJHHOME], S5KCIOHEHTH, TPHTOHOMETpHUeCKHe (YHK-
uuy u ux koM6uHanuy. Ilpu sTom BHOOp BHIZ (DYHKIUH OCYHIECTBJS-
eTcsi O00BeKTHBHO — OH ONpE/eNIACTCS COOTHOWIEHHEM NapaMeTpoB
; U b; (unm NoNOXKeHUeM HyJiefl W IOJIIOCOB nepenaTounol (YHKIKH
R(z)). Taxum oGpasoM, Jio6ast yIOMsHyTas H3 ceMelficTBa MopeJeit
{6.1) sBasieTcss wacTHEIM cayuaeM (6.6).
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AnnpoxcnManusa npounecca {y(f)} Momeario Buma (6.6) BO Bpe-
MeHHOH 06JacTH SKBHBaJIEHTHA ANNPOKCHMAIWH CIEKTPAJIbHOH IJIOT-
HOCTH IIpollecca aHaJUTHYeCKHM Bhelpaxkenuem (6.12) [111]. Caemo-
BaTeNbHO, GHU3NUeCKH Mozend BHAA (6.6) BOCHPOH3IBOAAT CIEKTpasb-
HBle CBOHCTBA HMPOTHO3UPYEMBIX IIPOIECCOB.

IlporHo3 ¢ mcmonb3oBaHWeM MojeJefl tuna (6.6) osHauaer mpo-
FHO3 (QVHKIHH C COOTBETCTBYIOIIHM YYeTOM €€ TPOHU3BOJAHEIX
{y(t — i)} BOSOTE 10 p-TO MOpAMKA.

IlepeuncsaenHEle 06CTOSATENHCTBA B COUETAHHH C IPOCTOTON peasu-
3aIuH OOYCJIOBUJH HCIOJb30BaHHE INOJOOHBIX MOAeJeH NpH IPOrHO-
3UPOBAHHM pAa3JHYHLIX THIOB BpPEMEHHBIX pPSAJNOB, B TOM UHCJE
H B METeOpOJOTHUECKHX 3ajzauax. IIpu Bcex INOCTOHMHCTBAX MOJeENeH,
HCIOJb3YIOIHUXCST B 3TUX paboTax, ecTh OXHO OOCTOSITEJbCTBO, JeJsa-
JOlllee WX HENPUTONHBIMHU [JIsi pelleHuss 3aJadyd NPOrHO3UPOBAHUSA
KKT'. 210 — cTaunuoHapHOCTh MojeseH, HX HEH3MEHHOCTb BO BPEMEHH.
HzBectHo o6o6menue momean APCC Ha KJacc HeCTallHOHAPHBIX IIPO-
I[eCCOB, MMEIOINUX CTallOHApHHe INpHpalleHHs ¢-ro nopanka [101].
JlocTHraercss OHO MyTeM HCIOJb30BaHHSA Mouaean (6.6) OTHOCHTEJBLHO:
g-# KOHEUYHOH pAa3HOCTH IIPOTHO3MpYeMOro mpouecca, T. e. KobabJe-
Hust K (6.6) ypaBHeHHs

y (£) = vou(i). (6-13)”

3mech, O CYIIECTBY, AOMYCKaeTcsl HaJHYHe Y MOAEJIHPYEMOro Ipo-
mecca MONMHOMUAJIBHOTO TPeHAa nopsnka ¢. OxHaKo 3TO JHIIb Yacl-
HE} (XOTd ¥ UPAKTH4YeCKH BaXXHHIA) caydafl OPOSABJEHHs HecTaluo-
HapHocTH. O6Iero xe NOAX0Aa K IpobieMe MOIEJIHPOBAHHA HecTa-
HHOHAPHOCTH B HACTOsIIee BpPeMsl He CYILIECTBYET.

U Tem He MeHee TIIPeOJOJiEHHE 3TOH TpoGJEMB BO3MOXKHO.
HauGosee KOHCTPYKTHBHEIM IIAaroM B 3TOM HalNpaBJIeHHW IPeNCTaB-
JsIeTCSl HCIOJb30BAHHE AaJaNTHBHBIX (CaMOOPTaHH3YIOIIMXCHA) MO-
JeJen.

AnanTuBHBEE MeTOAB — OBHICTPO pAa3BHBAW0INEeCs B  HacTodllee
BpeMsl HaNpaBJeHHe TeXHHYeCKOH XKHOepHEeTHKH IJIf HCCJeJOBaHHA
CHCTEM C IIOJHOCTRIO HJIM UACTHUYHO HEH3BeCTHOH JMHAMHKOH, QyHK-
IMOHHPYIOIKX B CTOXacTHYecKofl oOcTaHOBKe. ApjanTHBHEIE CH-
CTeMH — 3T0 (AKTHYECKH CHCTEMBl C 3JEeMeHTaMH HCKYCCTBEHHOTO
HUHTEJNIEKTa. _

[lon apanTauued B HameM caydae, caenys [177], 6ynem moHuMaThb
HpoIecc W3MeHEeHHst NapaMeTpPOB MOJeJNH Ha OCHOBe Tekymed HH(Op-
Malli¥ C LeJbI0 JOCTHXKEHHsS ONTHMAaJbHOH afeKBATHOCTH IIPH HaJH-
ypy aTPpHOPHOH HeOoIpelesIeHHOCTH H H3MEHSIOIIHXCS CBOHCTBaxX MOZe-
JEpyeMoro mpouecca. AJanTHBHAS CTOXaCTHYECKash MOJeNb AOJKHA
NOCTOSIHHO IOJCTPAMBATHCS K H3MeHeHHAM (Apefidy) CTaTHCTHYECKHX.
CBOHCTB IPOrHO3UPYEMOr0 BPEMEHHOTO psAJa. ITO MOMKET NOCTHUraThCs
nyTeM HeIpephBHOH LeJeHAalpaBJeHHOH KOpPPeKLUHH IapaMeTpoB MoO-
Jgenu. IlapaMerpsl MOJENH B TOM clydae CTaHOBATCA (QYHKIMAME
BpeMeHH. _

B kauectBe GasoBo#l mJs1 ajanTaluy OyAeM HCIOJNb30BATH MO-
neab ceMmeficrsa (6.6) c¢ yuetrom (6.13), uMesa B BHAY ee YHHBepCasb-
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"ocTh. PakT npugaHus ef afanTHUBHBIX CBOHCTB (hOPMaJbHO BHIpa-
BUTCST B TOM, YTO NapaMmeTpbl MOAead OyAyT NePeMeHHH BO BPEMeHH:

p .
y )+ ;1 a; )yt —iy=e(), (6.14)

y (t) = vu (t). -~ (6.15)

B momenu (6.14) B orTamuue or (6.6) momoxkeno b; =0 (momenb
aproperpeccun (AP)). DTo He HpPHBOAMT K IHoTepe OOIIHOCTH, TaK
kak AP-mopesbio MoxHO annpokcumuporats APCC-Mozenb co CKOJb
YrOLHO BBICOKOM TOYHOCTBIO IIyT€M COOTBETCTBYIOIIEro BhIOOpa mO-
panka AP-womemn. B T0 e Bpems AP-moxenn NP eATNOYTHTE b=
nee APCC-Mozesni ¢ TOUKH 3peHHs 3KOHOMHYHOCTH AaJIbHEHIUHX IpO-
neayp.

EcrecTBenHo, uto caMoe HeTpuBHMadbHOoe B Momean (6.14) — me-
TOJ OLEHKA H HACTPOHKH €e IapaMeTpPoB. DTHM BONPOCAM NOCBAMICH
<cJeLylomul pa3aed.

6.2.2. Unentudukanua monenei

. Ilocae BbIGopa ¥ 0GOCHOBAHHS CTPYKTYPH MOJENH, XapaKTepH3Y-
JOllell TPOTHO3UPYEMEIl IIPOHecC, BO3HHKAeT 3ajauya ONpeleseHHs ee
HEH3BECTHBIX NapaMeTPOB (mapaMerpuueckas HaeHTH(OuKanus). Oue-
BHAHO, YKa3aHHbIE MapaMeTphl MOXKHO OIPEeNENHTb Pa3juyHEIM o6pa-
30M, B 3aBHCHMOCTH -OT KDHTepHS, NPHHATOrO I XapaKTePHCTHKH
«Haunyymux» (ONTHMAanbHBIX) 3HaueHH# napamerpoB. Kputepuit
ONTHMAJbHOCTH B CBOI0 Ouepefb HOJIKEH OHITh B KAaKOM-TO' CMEBICJIE
HauayymaM. IlosTomMy BHOOpP KpUTEpHS ONTHMAJBLHOCTH 3aCJYXKHBAeT
CIeNHaNbHOrO OGCYXKAEHHS.

EcTecTBenHO# XapaKTepHCTHKOH, C MOMOIIBIO KOTOpOH MOZKHO oue-
‘HHTb Ppe3yJbTaThl NPOTHO3UPOBAHUSA, SBAeTCS OWHOGKA MPOTHO3a.
‘Omunbxa nporHo3a B 3HAUUTEJHHOH CTENEeHH 3aBHCHT OT TOrO, ¢ KaKOH .
‘TOUHOCTBIO OIPEAEJSIOTCS HEH3BEeCTHHE MapaMerphl Mojenu. Takum
:06pasoM, CJelyeT OIpeieNsTb HEH3BECTHBIE NapaMeTpPH  MOJENH
(6.14), (6.15) Tar, uto6H omnOKa NMPOrHO3a GhlId MHHHEMAaJbHOH.
Hanbonee MOMHBIM pellleHHeM I0J00HOH 3afayl SBJSETCS METOL
‘MakCHMaJibHOro npasaononobus (MMII) [190]. MarcuMH3HPYeMBIM
KpHTepHeM onrumajpHocTd B MMII saBasercs q)yHKuHﬂ paBAonoio-
Ous. OueHKH IapameTpoB, NPH KOTOPHIX KPUTEPHIl JOCTHIraeT MaKCH-
MyMa, SBJSIOTCSA HeCMeIleHHBMH u 2(QhekTuBHHIMA. Opnako MMII
TpebyeT 3HaHHS TOYHOI'O 3HAUEHHs . HJIOTHOCTH BEPOSTHOCTH p(g)
‘6eqoro myma &(f), 4To BecbMa CJOXKHO. BoO-NepBHIX, ANpPHOpPHO 3Ta
TIJIOTHOCTh HeH3BeCTHA, 0ojiee TOrO, HeT HHKAKHX OCHOBAHHI CUUTATH
€e HEH3MEHHON BO BpeMeHH He TOJbKO IO IapaMeTpaMm, HO H IO
«popMe. Bo-BTOpHIX, €C/IH 3aHATHCH OULEHUBAHHEM p(g) IO SMIHpHIE-
‘CKHM JaHHBIM, TO MBI CTOJIKHEMCS. C 3ajauelf, He MeHee CJIOKHOMH, ueM
COOCTBEHHO HIEeHTH(HKAIMS MOJENH, 4T0, 6€3YCIOBHO, HEp Al{MOHAIbHO.
‘B-rpetbux, oneHkn MIII] yyBCTBHTENBHE K MaJbIM' OTKJIOHEHHSIM OT
fpeanosnaraemMoll GOpME, T. e. He 06JaLAIOT CBOHCTBOM - po6aCTHOCTH.
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To e OTHOCHTCS M K OIEHKaM, IOJy4aeMBIM METOJOM MAaKCHMyMa&
anoctepuopHofl BepositHoctn (MMAB) [17].

AnbTepHATHBHEIM K OLEHHBAHHIO I1apaMeTPOB MOJENH SBJSCTCA
TOAXOJ, OCHOBAHHBIA HA HCHOJb30BAHHH B KauyeCTBE KPUTEPUS OLTH-
MaJbHOCTH MAaTeMAaTHUeCKOTO OXHIAHUA (QYHKIHH HoTepb., QyHKIHUI
notepp (wrpada) &£ [e(f)]— 270, KAk TNpaBHJIO, BHIYKJAas, deTHAs,
MOHOTOHHAas (YHKIHSA omubKH nporHo3a e(f). MunuManbhHOro 3Ha-
yeHnd QYHKIUA M0Tepb JxAocturaer npu e(f) =0, ¢ yBeauueHHEM
e(?) ¢GyHKNHsA BO3pPAacTaeT Co CKOPOCTbIO, OIpenesiseMOfl KOHKPETHLIM
BUIOM GYHKIUHR <. ONTHMAaJbHHIMH 3HAYEHHSAMH [1apaAMETPOB MOJEJiH
CYUHTAOTCH 3HAUEHHS, TMPH KOTOPHX KpuTepuid ((pyHKuUmMOHAN) Kaye-
CTBA JIOCTHT2eT MHHHUMYyMa: S

1@, .y, P)=M(Z [eB)]], 616y

T. €. 3HAYEHHWS, NPHBOAAIIHE K HAWMEHBIINM CPEIHUM MOTEPAM.
3necs M{...} — CHMBOJ MaTeMaTHYECKOrO OXHAaHUS. KOHKpeTHEI
BHA (QYHKUHH IOTephb OIpPEAENSeTCs YPOBHEM alpHOpHOH uHPOpMalUuK
o cBofictBax Oejsioro myma g(f). Tak, Ipy MHHEMAJbHOM YpOBHE
anpHOpHON HHbOpPMAUWH, Korja p(e) NPHHAANEKHUT KJjacCy pacupe-
JeJleBUH ¢ KOHeUHOH AMCIepcHeldl (B HallleM Cayuae 3TO 3aBEIOMO BH-
MOJIHSIETCA), HAWAYULNled B MHUHMMAKCHOM CMbIcJAe (QYHKIHEH NOTeph
ABJIseTcs KBajapaTuuHas ¢yHkuus £ [e(f)] = €?(¢f). Tem camem B 3a-
Jlaye OIEHKH MBI IIPUXOIMM K MPUHAMH3AIUN (YHKUHOHAJA

Ias, ..., ap, py=M{e* (1)}, (6.17p
(@)p=argmin/ (@, ..., ap, p), (6.18)
a:

13

T. e. K Merony Haumenbpminx KBagpatos (MHK). Ouenku MHK,
XOTA ¥ HeCKOJbKO ycTtymaloT oueHkaM MMII u MMAB (ucmosib3yio-
muM GOJBIIYIO aNpHOPHYIO HHPOPMALHIO), SIBAAIOTCA TeM He MeHee
HeCMEUIEHHHIMH OLEHKAMH C MHUHHMAJbHOH JTHCIEepCHedl W He 3aBHCAT
OT BHJIa pacnpeaeseHus &(f), a caeioBaTesbHO, H OT paclpeiejeHust
nporuosupyemoii BequuuHel y(f). B cayuae HopmasmbHOro pacmpene-
aenus y(¢) omerrkn MHK, MMIT u MMAB cosnagaor.

ITocsie BEIGOpa KPHUTEPHS ONTUMAJBHOCTH CJAELYIOIIUM I1IaroM SB-
JISleTCsl TIOCTPOEHHE AJNTOPHTMA €r0 MUHHMH3ALUH.

YCIIOBHSA MUHHMAJbHOCTH QyHKIuoHaJa (6.17):

gradJ (ay, ..., ap, p)=0, (6.19)
grad®*J (a,, ..., a,, p) >0, (6.20)
rae omeparop grad = (0/0ai, ..., 0/0a,) SIBASIETCS BEKTOPOM-CTOJIG-

noM. BexTopHoe ypaBHenne (6.19) 5KBHBaJIEHTHO CHCTeMe YpaBHeHHH
OTHOCHTEJIbHO @;. PasnuyHBle MeTOABl pelieHud cucteMiel (6.19) ompe-
JIQJISIIOT, TIO CYINECTBY, Bce MHOT00Opashe NPOUEAYP HACHTH()HUKALIHMH
[161]. 3mech MOxHO BEIZENUTb ABa Haubosee obmux cayuas: 1) rpa-
JIMeHT CPeJHHX INOTepb B TOYHOCTH H3BeCTeH; 2) TpaiHeHT CpPeLHHX
IOTepb HEH3BECTEH. ' .
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TlepBriit cayuall npeanoJaraer HaJu4yue IOJHON anpHOPHO# WHPOP-
Maldd O IJIOTHOCTH BEPOSITHOCTeH RPOTHO3HPYEMON BeJHYHHH y(%)
(mnist ompelesieHHsT MAaTeMATHUECKOrO OXHAAHMS (QYHKIHH IOTEPb).

Bropo#i cayyafi xapakTepH3yeTCsd anPHODHOH HeONpeneJeHHOCTBIO.
B 3T0#i cuTyauHH pemieHHe HIIETCS C MOMOILBIO PEKYPPEeHTHBHIX aJjro-
PHUTMOB, He TPeOYIOIIHX 3HAHHS IPaJHEeHTa CPEAHHX NOTEpb, a HCIOJb-
BYIOUIUX TEKYLIyi0 HWHQOpMAHHIO, COAEPIKaIUYICcs B HaOMIOAEHHAX
[151]. PexkyppeHTHEe aJroOpUTMB MHHHMH3AUHKH (QYHKIHOHAJOB TECHO
CBSI3aHBI ¢ METOJOM CTOX4aCTHUecKofl anmpoxkcuMmauuu. Mx ocobernoctb
‘COCTOHT B TOM, YTO BMECTO TPajHeHTa CPeAHHX NOTEDPb B HHX HA KaXK-
JOM BpeMeHHOM Iuare GHTYPUPYIOT COOTBETCTBYIOIHUE rpaiMeHT QyHK-
uuu noreps grad e?(f), KOTOpHIE HENOCPeJCTBEHHO 3aBHCHT OT HAOJIO-
neHu# y(t). MateMaTHyecku 3TO SKBHBAJEHTHO MCIIOJb30BaAHHIO BMECTO
cpenuux norepb (6.17) sMIOupUUECKHX CPeJHHX [OTEPb — CPEJHETO
apudpmMernyeckoro ¢yHKuufi morepb OT OWHOGOK AJisi Bcex Habmone-
‘HHH, DOJYUYEHHBIX K MOMEHTY

t
Iiay, ..., a, p)=(1/t)s;1 e’ (s) (6.21)

¥ crpemsamuxcd K J(ai, ..., Qp, p) OpH { —= oo,
I'naBHOE AOCTOMHCTBO PEKYypPPEHTHHIX aJTOPHTMOB C TOYKH 3PeHHS
pellleHus] HameH 3ajadd — 3TO BO3MOXKHOCTb IOCJIEL0BATENbHOR 06pa-
GOTKM JaHHBIX HaOMIOJeHHH IO Mepe HX INOCTYNJeHHA. Takag BOS3-
MOXKHOCTb, BO-TIEPBHIX, ABJSETCS (PYHAAMEHTOM aZANTHBHOTO MOAXOJAA,
BO-BTOPHIX, IIO3BOJISET peajiu30BaTh INPOLEAYPY  HACHTHOHKALHH
B peasJbHOM MacmiTabe BpeMeHH. PeKyppeHTHBE METOAH BecbMa 3KO-
"HOMHYHBH ¥ B BHIUHCJHUTEJbHOM OTHOINEHHH. . ' '
OpzHako B HeCTallHOHApHOM cJyuae, KOTJa OLEeHHBaeMble Iapa-
MeTPH MOJeJH IIePEeMEeHHB BO BpPEMEHH, T. €. pelleHHe YpaBHeHHS
(6.19) xmpefidyer BO BpeMmenu, 3ajaya ycjaoXHserTcs. PeKyppeHTHHE
AJTOPUTMBl JIOJKHEl «yCHEeBaThby 3a JApeH(doM HCKOMBIX IapaMeTpOB.
Ilo >roli mpuumHe HeNpHIOLHBI AJrOPHTMBEl CTOXaCTHYECKOH alNpoK-
CHMAaUHUH H3-34 UX OYEeHb MEJJIEHHOH CXOILMMOCTH Aa)e B CTallHOHap-
HOM cJayuae. Haubonee cymiecTBeHHHIM IIAarOM B IIPEOIOJEHHH 3TOTO
HeJOoCTaTKa B IIOCJe[Hee BpeMs siBUJAach pa3paloTka MeToga OHHA-
MHYECKOH cToxacTHuecKoHl anmpoxcumanuum [81]. Dtor merosn, coxpa-
HAS TIPOCTOTY CTOXACTHYECKOH amnpoOKCUMAallHH, rapaHTHPOBAHHO OT-
CJIEXKHBAET, «JOTOHAET» NOJHHOMHAJbHBIA Apeiidp sKcTpeMyMma GyHK-
nuonana tHna (6.17). OxHako MOJNHMHOM, KOTOPHH 3amaloT TpH al-
TPOKCHMAIdK BPEMEHHOrO Apelda nmapaMeTpoB MOZAENH, CO BpeMeHeM
HeusbeXHO HayHHAeT IPHHUMATb OOJBHINE 3HAUEHWs, YTO MOMKET
IPHBECTH K HEYCTOHYHUBOCTH MOAenH. [I03TOMY OH MOJKEH HCHONB30-
BaTbCA JAJi ANNPOKCHMAIVH JHUIb HA 3apaHee OTOBOPEHHBIX KOHEY-
HBIX HHTepBaJjax. B Hamell 3amade nmporuosa mapaMeTPoB I'PO30BOTO
[polecca Helb3s 3apaHee ONpPeAeJUTh AJHTENbHOCTh HABJIIOAEHNS, OHA
MOXeT OBITb OYeHb OOJBLIOH, & KOJHYECTBO BPEMEHHBIX OTCUETOB —
TPaKTHYECKH HeorpaHWYeHHHIM. [losToMy s afanTHBHOH uieHTHODHU-
Kanuu mojenun (6.14)—(6.15), 1. e. nis pemenus ypasHeHus (6.19),
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TI(PUXOJNTCS HCHOJb30BATh CIleHaJNbHO pa3paboTaHHBIH MeTOM, HCKIIIO~
yaoUHHE HEYCTOHYUBOCTb MOJENH IpH f — oo [32, 33].

Meronuka upeHTudurauun Momeseir (6.14)—(6.15) npu sTOM
pasjessgeTcs Ha JBa yTana: :

1) monydyenue HayaJbHLIX NPHOJHKEHHH MapaMeTPOB;

2) HCHOJb3OBAHHE HAYaJbHBIX NPUOAHKEHHH B pPEKYyPPEHTHBIX
ajanTHBHBIX NIPOIEAYPaX OLEHHBAHHS, PaGoTAIOMHX B peasJbHOM Mac-
mrTabe BpeMeHH. :

Hanuuue nepBoro, NpeaBapuTeJbHOTO 3Tala OIEHKH MapaMeTpPOB
00BIICHSETCA JKeJIaHUEeM YCKODHTb CXOAMMOCTb IOCJAEAYIONIEr0 peKyp-
PEHTHOTO 3Talla 3a CUET OonpejeseHus Gojee UJIH MeHee DA3YMHBEIX
HauajbpHBIX ycaoBuii [180]. Ha atom ke sTame OleHHBAETCS NOPSIIOK
MOJeNIM p U PasHOCTH g. .

Hauanbuble npub/uiKeHHsl JapaMeTpoOB IIOJNYYaKOTCs HyTeM IOA-
TOHKA MOZeNu K peajbHOMY IpPOIeCCy H3MeHEHHs] COOTBETCTBYIOIIeR
KOMIIOHEHTE BEKTOpa HAOMIOJNeHHI 32 HEeKOTOpPHH (DUKCHPOBAaHHEIL
BpEMeHHOI HHTepBaJ (YHCJO BpeMeHHHIX orcueToB — N). Ha 3Tom
sTane napamerpbl Monenu (6.14) cuuraroTcs HeM3MEHHEIMH BO Bpe-
Menu. Omubka (HeBsI3Ka) TPOrHO3a IIPEACTABJAAET COOOH PAasHOCTD.
Mexay (akTHIecKuM y(f) M COPOTHO3HPOBAHHEIM #(f) 3HAUEHHUIMH

e(t)=y () — 9 ®). (6.22)

U3 ypaBuenuss (6.14) BEITeKaer eCTeCTBEHHBIH IpejcKasaTelb Ha
ONWH 1Iar

) |
§)=— X ay(t—1. (6.23)

C yuerom (6.22) —(6.23) ¢ynrumonan kauectsa (6.21) npeo6pasy-
ercst K BULY S

N
In (@, ..o a5, p)=(1/N) t=§+1 {ly@—9@OF=

N V4 2
= (I/N) t=zp:+1 {y(f) + i; a;y (l‘—i)} : (6.24)

Habop &xoapduumentos (d:),, OpH KOTOPHIX (DYHKIHOHAJ KAUECTBA
(6.24) nmocruraeT MHHAMYMa, ONPELENAETCS H3 CHCTEMH HOPMAJBHBIX
ypaBHeHHuH, K KoTopoii cBoxutcsa (6.19)

j .
21 BiCim = — Com, m=1,...,p, (6.25)
rne
N R
cim=(1/N) D, y(@t—i)yt—m).
t=p+1

Cucrema ypaBHeHu# (6.25) sBasfeTCs AUCKPETHEIM BapHaHTOM ypas-
HeHHs1 Burepa—ZXonda. - :
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: A
Beenem o603nauenus: O Z(ay, ..., @p) — BEKTOp IapaMeTpoB MO-
zeau, d* 2 (coy, ..., Cop) — BHIGOPOUHBIH KOBAPHAIHMOHHBIN BEKTOP,

D2 (cim) },p)— BEIOOpPOUHAsi KOBapHauHOHHas MaTpuula. Torxa cu-
crema ypaBHeHH# (6.25) sanuuercss B MATPUYHOM BHAE

DB — —d, (6.26)

1pu sToM Marpuna D — Ténsuienass MaTpHUua.

Han6osee 5KOHOMHYUHBIM C TOYKH 3DEHHS OPraHM3alHH BEIYUCJIH-
TeJbHHIX NpoUeayp pemenueM (6.26) sBasdercs ajroputm JIeBuH-
cona — Po6uscona — Isp6una (JIPJ). Aaropurm JIPIl mospossier
ycTaHmaBauBaTh TpeOyeMEbifl NOPSAOK MOJeJH M  COIVIACOBBIBAThL €e
C pesyJbTatamMu HaGaiofeHufl 3a HEKOTOPHI BpPEMEHHOH WHTepBal.
Wrteparusuas npouexaypa JIPJ mast ypaBuenua (6.26) mpeacraBisiseT
€coboH

Ey=c¢y,

T k—1
8= E.C“‘k'  F l;l a¢e,,, 1]’/Ek—l’ *
ap —g, (6:27)
4 = a¢—b 4 g b, i=1,...,k—1,
E,= [1 — G Epys
rae k=1, 2, ..., p— HOMep HUTepalMH. YCJOBHe OKOHYAHHSA MNPO-
UEeoypHI:
a,=ap, i=1,...,p. (_6.28)

Ilpu aToM B mpolecce OTBICKAHUS peINeHHs IJI9 MOJEJH NOpAAKa p
TonyyaloTes (Kak NPOMEXYTOUHBE) pElleHHs AJA BCeX MopeseH, 1o-
PANOK KOTOPHIX MeHble p. Heo6XxOAMMBIM M JOCTATOUHEIM YCJIOBHEM
YCTOAUYHBOCTH MOJEJIEH SIBJSETCH '

lgel <1, k=1,...,p (6.29)

v . 2 :
OLeHKOl JUCHEPCHH Op JJISA MOJENH MOpsiaka p asiasercd Ep.

CymecTBeHHEIM SBJISIETCS BONPOC O BHGOpE MOPSAKA MOJEJH.
‘C onHO# CTODOHHI, YBeJHUEHHE NMOPSIAKA MOJENH BEAeT K MOBBILIEHHIO
TOYHOCTH NPOrHO3a Ha oOGyyaloulel MOCJ]ENOBATENLHOCTH, T. €. K CHH-
JKEHHIO - O , 4 CJIe0BaTeNbHO, ¥ K JHCIepCHH OMKGKH [POTHO3a.
‘C Apyroii CTOpPOHHI, ¢ POCTOM YHCJIa MAPAMETPOB CHHKAETCS CTATHCTH-
YecKas 3HAYMMOCTb OLEHKM KaXKJOro mapamerpa, Tak Kak OZHO U TO
3Ke KOJHMY4eCTBO HHMOPMAUMHM PACXOAYeTCs Ha GOJIblIee YHCJIO OLEHH-
BaeMbix BeqHynH. KoMnpomucc MoxeT ObTh HalifeH NmyTeM CTPYKTYp-
HOH MHMHMMH3AIMH CPEe/HEr0 DHCKA, CBOAsLIEHCS B JAaHHOM cJaydae
K HHQOPMAIMOHHOMY KpHTepHIo Akamke: p BHOHpaeTcs TakuM 06pa-
30M, yToOHl BenuyuHa N 1g E, -+ 2p Grlia MHHUMAJbHOM.

Iansa onpenenenus nopsiaka g B (6.15) mpouece {u(¢)} momsepra-
@TCS1 ONepallky B3ATHS KOHEYHOH pPasHOCTH [0 TeX IOp, NOoKa BhOOpPOU-
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Hasi KOppensluoHHasa (QYHKLUA ¢-H pasHOCTH He OyneT OBICTPO 3aTy-
XarTh.

Taxkum o6pasom, NOPsAOK MOJeNH H HAUaJbHBE OLEHKH napamer-
POB ONpEAENSIOTCs ¢ HCIoJb3oBanueM anropurMa JIP]L.

Ilepefizem KO BTOpOMY 3Tally HIeHTH(GHUKAIVH.

JJs nocTpoeHMs aZanTHBHBIX NpPOLELYpD OHEHHBAHHSA IIaPaMETPOB
MOJZeJH B peasJbHOM MacliTafe BPeMEHH HOpPMaJbHEE ypaBHeHHH
(6.26) sammmewm B PeKyppeHTHOM BuJe

4
[;Y(S_ DY’ (s— 1)]@(f)=S;lY(s— Dy (s), (6.30)

rjie YT(s —DA(—ye—1,. , —y (£ — p)) — BEXTOD JAHHEIX.

-~
Hunekc f osnauvaer, uTo oLeHKa O (f) BKJIIOYaeT RaHHLE BIIOTh 10O
BpPeMEHHOr0 HHAEKCa f.

Jas Toro utoOB mapaMeTPhEl MOAENH MOTJIM H3MEHSIThCA, IIPEeIIo-

-~
JoxuM uto O(f) onpepessercs MapKOBCKHM  IPOLECCOM IEPBOTO
nopsigKa

O(t)=0(t—1)+pT (1), (6.31)

rie  ompenessieT CpelHIOI ckopocTh M3MeHeHus. Bekrtop T (f) umeer
HyJleBOE MaTeMaTHYeCKOoe OXHAaHHe H e,ELI/IHI/IV-IHYIO KOBapHALMOHHYIO:
MaTpuLy.

Tpebyemyio peKyppeutHyoo ¢opMmy peumenud ypaBuenusa (6.30)
¢ yuerom (6.31) MOXHO peanmu3oBaTb C HCIOJb30BaHHeM GUIbTPa
Kanvana—DBrrocu [35]. [lpu stom moaudbunupoBanHas IPOUELypa
OLIEHKH BEKTOpa IIapaMEeTPOB MOJEJNH HMEET BHJ

bt)=0(t—1+WH[s)—Y ¢t—1)6¢—1]. (6.32)

3nech HeBsiska (axTuueckKoro y(f) u upenckasauuoro 7 ({)=

T ar o . o
=Y (t—1)0(—1) 3nageHufl, T. e. TEKyliuw# rpajHeHT KBajapa-
THYHOU (DYHKIHH IIOTEPb, KOPPEKTUPYET ONEHKY BEKTOpa IapaMeTpoB,
HNOJYYEHHYIO Ha HPeABIAYINEM Liare. B HEKOTOPOM CMBIC/E 3/eCh OCY-
mecTBasAeTcs o6paTHasi cBs3b. BekTop nepenaus W (t), obecneunna-
IOIIUH H3MEHEHHE OIEHKHM B ONTHMAJBHOH CTENeHH B «HYXKHOM» Ha-
npaBJieHUH (T. €. B CTOPOHY AHTHIPaJIHeHTa (YHKIUH TOTEpb), ompe-
JeJSeTCS BHIParKeHHIMHU:

WEH=¢t—1Y¢—n[eie)y+Y e —1)Qe—1)re—1]", 6.33)
QU =[—W@®)YH)]Q¢— 1)+ p1, (6.34)

H R
rie Q)= [; Y(s—1Y (s— 1)] — BEIGOpPOUHAs OleHKa o6paT-

HOH KoBapHaUMOHHOH MaTpHUH, [ — eJHHHYHAsT MaTpuua pasMmepa
pXp.
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PekyppeHnTtHasl OueHKa Jucnepcuu Gesoro myma e(f) HueHTH(HUIE-
pPyeMoH MOJeJH CTPOHTCA B COOTBETCTBUH C aJTOPUTMOM

o2 (t)=02(t— 1)+ ¢t + D{ly ) —Y" (¢t — )8 (¢t — DI — o2 (¢ — D}
(6.35)

Ypasuenus (6.32) — (6.35) onpefensioT peKyppeHTHYIO aalTHBHYIO
‘TIPOLEAYPY OUEHHBAHHS mapamerpoB Moneaun (6.14)—(6.15), pabGo-
TAIOILYI0 B peajsbHOM MacuiTabe BpeMeHH IO Mepe IOCTYIJIeHHs H3Me-
pHTEJbHON HHOOPMAIMH O COOTBETCTBYIOLIEH KOMIIOHEHTE BEKTOpa
naGmiofennd. B kKauecTBe HauaJbHEIX OLEHOK IIapaMeTPOB HCIOJb3Y-
I0TCSl OJIyYeHHblE Ha IIEPBOM 3Tale HAEHTHOHKANuH. 3a CHYeT MOC/eN-
Hero wiena ypasuenust (6.34) P2/ sHauenns Q(f) Bcerma OyayT OT-
JHYHBl OT HyJf, a, CJAeAoBaTe]bHO, BekTop Hepepaun W (f) B (6.32)
6yaer NpuAaBaTh AOMOJHUTENbHBIH BEC TEKYIIHM IaHHEIM H3MepeHHH,
npuyeMm TeM Gosbluufl, yeM Gosabme 3Hauenue (. ITosromy mapamerp B
yOpaBJsieT CKOPOCThIO aJanTalliy K PeasbHEIM LaHHBIM. _

B caydae, eciu HauajbHBE . OLEHKH I1apaMeTPOB . HEH3BECTHHI,
MOXKHO B KAYeCTBE HX MCHOJb30BATH IPOU3BOJbHBIC 3HAUYCHUA (HANPH-
Mep, HyJeBHEe), OAHAKO IPHU 3TOM AJis YCKODEHHS CXOLMMOCTH CJie-
Lyer 3amath

Q(0)=al,

rae a>> 1, uto6n Hauboablimil Bec (paBHHIH enuHupe) ObI HpHAAH
IIepBBIM K€ H3MepPEHHsM.

Ilocne upeHTHOHKANUM MOJENH MOMKHO IUPHCTYNHTbL HENOCPEACT-
BEHHO K IPOTHO3HPOBAHHIO MOJEJHPYEMOrO C ee IIOMOLIbi0 BpEMEH-
HOro psza.

MartemaTudecKoe IIPOTHO3HPOBAHHE IPeNCTaBJsieT COGOH pPasoMK-
HYTYIO CHCTEMY, Ha BX0J, KOTOpOoH HocTymaer gHpopMalus O Ipo-
necce, a Ha BHIXOJle BbJaercsl ero mporHos. Fs-sa pasoMKHyTOCTH
CHCTeMBl Bce OIIUGKHM Ha BXOXE HENOCPEeACTBEHHO CKa3HBAIOTCS Ha
TOYHOCTH HpPOTHO3a, HECMOTPS] Ha TO YTO MOJesb Ipoliecca BhHOpaHa
NPaBUJbHO M BCe BHUHCJASHHS IPOBOAATCA C HEOOXOLHMOH TOYHOCTHIO.
- ClezoBaTe/IbHO, 3aaHUE BXOAHHIX JAaHHBIX (HAaUaJbHBIX YCJAOBUHA NpO-
THO3HpYIOHIEro ypaBHeHHus) TpebyeT oco60ro paccMOTPEHHS.

HayanbHEIMH yCAOBHSIMH NIPOTHO3HPYIOUIETO Pa3HOCTHOIO ypaBHE-
Hus (6.14) B Tekywmu#i MomeHnt ¢ sABjastoTca  3HadeHus y(f),
y{t—1), .., y(t—p-+1). Bece st 3sHavenus — pesyJbTaTH H3Me-
peHHH, CONPOBOXKIAIIINXCS NMOMeXaMH. EclH HMX HCIOJAb30BATH B He-
H3MEHHOM BHAE AJIs1 NIPOTHO3a, KaK 3TO OGBIYHO AesiaeTcs B MONOGHEIX
caydasax, MOryT BO3HHKHYTb JOINIOJHHTEJbHEE 3HAUHTEeJbHBIE OIIHGKY,
[POrHO3 NPH 3TOM He ontuManeH. Ilpu wAeHTHOHKALMH MOJENH HC-
TMOJBb3YIOTCA TE K¢ caMmble Pe3ysJbTaThl H3MepeHHH ¢ IoMeXamH, OX-
HAaKO 3TO He INPHBOJAHT K omHOKaM B OIEHKAaX, ITIOCKOJBLKY 3/eCh Cpa-
GaThBaeT 3aKOH GOJIBIIHX YHCEJ: NP GONBIIOM KOJHUECTBE H3Mepe-
HHH, HCHOJb3YeMBIX HPH OIEHKe HapaMeTpoB, CiyyafHble ONIHUGKH
KajKIoro M3MepeHMs B CpeJHeM B3aUMHO KOMIEHCHDYIOTCH (TaK Kak
MaTeMaTHIeCKoe OXHJaHHe NOMeX PaBHO HYJIO). DTO OGCTOSITENBCTBO
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JIeKUT B OCHOBE BCEX IpPOLEIYp THIA CTOXACTHUECKOH amMpOKCHMa-
mun. Opyroe npeno-—manoe KoanuectBO (06bIUHO 2—3) H3MepeHHH,
ABNAIOUIMXCS TeKYUIUMH HAYaJbHEIMU YCJIOBHAMM JUI IIpOrHO3a.
3Zecb PacCUMTHIBATL HA B3aHMHYI0 KOMIEHCANHIO TTOMEX He IIPHXO-
nurcst. Takum o6pasoM, Bo3HMKaeT HEOGXOAMMOCTb (QHJIBTPALMH OLIH-
60K u3MepeHHH B HaYaJbHBIX YCJOBHSIX IIPOrHOSHPYIOUIETO pa3HOCT-
HOTO ypaBHeHHS. Tak KaK ¢ TeueHHeM BpPeMeHH BCEM H3MEeDEHHAM <«IIO
ouepefu» MPUACTCH 0KA3aThCA B POJY HAUAJbHHIX YCJIOBUH, GUALTpA-
1y OIIHOGOK H3MEpPeHHH NOJIKHA NPOH30HTH BO BCEX H3MEPHTEJBbHBIX
JaHHHIX. :

3azaga ontumasabHo# (B cmeicie MHK) duabtpanuu omubok us-
MepeHHit B caydalHOM Ipolecce, IOPOXaaeMoM (HOpMHUPYIOLEH cHCcTe-
MO# C H3BECTHHIM YpaBHEHHEM COCTOSIHHS, DEIIAeTCs ¢ HCIOJb30Ba-
umuem ¢uabrpa Kanmanma—DBpiock B mpoctpaHcTBe coctosinui [17, 35,
119]. B pesyabrate naeHTH()HKAUHM ypaBHEHHe COCTOSHHS CHCTEMHI,
¢opmupywoiesr mpouecc’ {y(f)}, HaM H3BECTHO — 3T0 ypaBHEHHE
(6.14)—(6.15). s Toro utoOBl HCIO/L30BATH TeopHio Kamvana —
Briocn # peanusoBaTh NPOLEAYPY ONTHMAJNbHOH (HIBTPAIMH, 3amH-
meM ypaBHeHHe (6.14) B mpocTpaHCTBe COCTOAHHE.

C 370l mesblo OCYHIECTBHM peAYKIHIO CKAJSPHOTO PasHOCTHOTO
ypashenusi (6.14) K BeKTOPHOMY CTOXACTHYECKOMY YpaBHEHHIO Iep-
BOT'O HOpSAKA

YO =D¢ t—1)Y(t—1+Te(t), t=1,2,..., (6.36)
rae Y*(f) = (—y(¢), ..., —y(t —p -+ 1)) — p-MepHBIH ciydIalHbI#
BEKTOp COCTOsiHHS [cM. oGosHauenus (6.30)];

(=4, ()) —8:(t) ... —8pmi () —0, ()
: 1 o ... 0 0
o t—1)2
(G 0 ... 1 0

' A
— mepexOfHas MaTpuua cocTosHHs pasmepa p X p; I''= (1, 0, ...
..., 0)— IepexOaHbIH BEKTOD BO3AMYIICHHUS PA3MEPHOCTH p; & (£) — Gennlit
' o 2
IyM C HyJeBHIM MaTEeMATHUYECKHM OXKHAAHHEM H JAHucHepcuedl ot (f).

IMpouecc u3MepeHufl HEZOCTYNHOTO HaM BeKTopa cocTosmus Y (f)
(MBI H3MepsieM JIHIIb OJHY KOMIIOHEHTY BEKTOpa COCTOSIHHA y(f)) co
cAyuYa¥iHEIMH OIIHOKaMH OIHCHIBaeTCd MOJENbIO

yO)y=HY () +-0(), (6.37)

_ A ) )
rie H= (1, 0, ..., 0) — p-MepHBIf BeKTOp, CBS3LIBAIOIIHE BEKTOD

COCTOSIHHSI M Pe3yJabTaT HaMepeHHs; v(f) — I0CIeA0BATeIbHOCTb CJIY-
YaHHbIX OIIUOOK M3MepeHHs ¢ HYJeBBIM MaTeMaTHYeCKHM OXHIaHHEM

o 2 : o
H JHUCIIEDCUHEH COv. I[chepcuﬂ CUHUTAETCSI H3BECTHOH, OHA XapaKTepH-
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syer cny4afiHyl0 NOTPEITHOCTH KOHKDETHOTG HSMEPHTEJBHOTO yerpoli-
CTBA.

Vpasrenus (6.36) u (6.37) aBAAwTCA ONHCAHHEM Hamefl ajanNTHB-
HOH CTOXacTHUECKOH MOEZeNH B NPOCTPAHCTBE COCTOSHHA. 3Xech Ha-
PASAHG pasAenserca BHYTPeHHmA H BHEMHUA haKTOpH CaysadHOCTH.
Hocurenem BHYTpPeHHEro nojfessoro (paktopa ABASETCS BEKTOD COCTON-
mna Y{{). Hocarenem pHemnuefi nomexa — nponece - v(f). 3azana
¢uabTpaumn — N0 AAHHHM H3MEPeHm CAeAaTh HaHNYIMIYK OleHKy
HCTHHHOrO 3HauemmEa Y (f), T. € MO BOSMONHOCTH TOAABHTHL MOMEXH.

PaccmMoTpuM TNpOLEAYPY ONTHMANLHOA KaAM&HOBCROR OQHILTPa-
UHH NPHMEHHTEJNLHO K HanleMy CAYYa.

Ouenky wucTHHHOro {(OThEABLTPOBaHHOro) swauenus Y(f), - moxay-
ueHHylo Ha ocHope usmepenmii y(1), ..., .y(k), oGosmauem Tuepe3
. Y(t/k), ona sBaAseTca p-MepHOH BeKTOP- tpymmneﬁ naMepernfi. Ecau

> R, sagava OUEHKHM SBNAeTCA Sajayeds HPOrHO3a, eCJH t==~k, 1*0
5T0 3aLada YKCTON QUALTPAIMH.

Io Teopur Kaamaua, ontuMaabHaa B cMuciae MHK ’rexymaﬂ
OlICHKA HOPOXKAACTCHA DeKYPPEHTHHM aiTOPHTMOM

Femy=a¢ t—Pe¢—1t—-1+ .
+ AWy —HOE, t—-D)FE—1i—=1] - (6:38)

rae. G(f) — p-MepBHEA BEKTOP NepexavH, oNpeHeNAeMHE ¢ NOMOMIBIO
CACAYIOIHX COOTHOLICHHI:

G(t)=P @/t — HHT[HP Gft — 1) HT + 217, (6.39)
Pft—1)=0C¢ ¢ —)PE— 1t - 1DT (¢, t — 1)+ o2 ({)TTT, (6.40)
Pify=[~CGWHIP@Et—1), i=1,2,. (6.41)

HpH 3TOM OWHOKA GHALTPALKH EMeeT HYJIeBOS MATeMATHIECKO® OXKHS
JaHRe ¥ KOBAapHALHOHHYI0 MATPHANY, noaydaemyw B (6.41).
P(t/t— 1) sBaseTcs XKOBADHAUHOHHON MaTpuuel OWHOKA NPOTHO3A
Ha onmH mar, OHa CKJAABBAaercs H3 ABYX COCTABJAKIOMEX, CBA3aH-
HHX ¢ OWHOKOA ¢HAbTpauny - («HenofaBJeHHHe> OIHOKH H3Me-
peHH#) ¥ ¢ NOrpelliHOCTbLIO NPOTHO3A MOJENH.

AnropETM pexyppenTHOR GuabTpanEE (6.38)—(6.41) HasmBaercs
" ¢mabrpom Kanmana — Boiock. O6mas cxeMa BHUHCHRTENBHONO LHKAA
HMeeT cAeAYIOWUHF BHA npH nepexofe or MoMeHTa { — 1 K MOMEHTY £,

1. Onenga ¥(f{—1/{—1) npormosupyercA Ha mar Blepel NMyTeM
YMHOXKeHUS ee cJeBa Ha nepexo.n:nylo MaTpmiy cocrostEaa ®(f,{— 1),

9TO MO3BOJAET MOJNYYHTb NPOrHO3 ¥ (¢/t —1). Sror mar — gaHAME-
YecKast SKCTPANOAANMS Npeinnyllefi onerky,

2. Onenka YP(tft.—1) ymHOXRaerca caeBa Ha H, uro maer npen-
CKasaiiHe 3HAYEHWS; BHYATAA HX H3 pesysnbrata NeHACTBHTEJLHOrG
n3MepeHus y({), mosydaeM HeBASKY H3MEpeHHs.

3. Hepsiska H3MepeHHS YMHOXACTCH CXEBAa Ha BeXTOp TNepeAavH
G(f) u cyMmupyercs ¢ AMHMaMHYECKOR SRCTpamoasanneH npe,ngulymeﬁ

ottenxn ¥ (¢/t — 1} mas noxydenns Y(t/t)
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4, OuenkaY ({/¢) xpaHuTcs B maMsiTH IO TeX IOp, IIoKa He Oyaer
NMONyueHo chaenyiollee usMepenue. Ilocse 3TOro HUKJ MOBTOpsAETCS.

OmucaHupll QuabTp paboTaeT HO METOLY KOpPpeKUHH OpeacKasa-
HuA. KoppeKTHPYIOMMH Y/leH COCTOHT H3 HeBSI3KH H3MeDeHHs, B3BE-
IIeHHO!l ¢ NOMOMIbIO BeKTopa Inepepayu G (¢). Beca BriGuparorca uC-
XOJs1 U3 CTENeHH AOBEpHst IPOrHO3y (TEOpUM) ¥ H3MEpEeHHIO (sKcIe-
puMenty). Ecaun omuOXHM H3MepeHHsS BEJHKH, TO 3a CUeT O60JbIIOIO

2 o
BKJaJa 0o B (6.39) BekTOp Nepenaud NPHAACT OTHOCHTENBHO MAaJIBIH

(k1) Bec HeBA3Ke H3MepeHHs, T. €. BKJIaJ H3MePEHHS B OLEHKY
ocnatuetr. Ecau e TOYHOCTb IIpOrHO3a O NONOGDAHHOH MOJLENH He-

2
BhHiCOKa (T. €. BeJMKa [WCIepCHsi OmKOKH NPOrHO3a Og (f)), To mpn

$OpMHpOBAHHH ONEHKH BEKTOp Iepefadud 3a cyeT BKJIaja o5 (f)
B (6.40) [u, crenoBatesbHO, B (6.39)] oTmacr mpeamouTeHHEe pe3yJib-
Tatam usMmepeHuit (ux Bec 6yumer ~ 1). B cayuae Ge30muGOYHHIX U3-

o 2
Mepenuit (0, = 0) BekTOp mepenayw Bcerga OyneT eLUHHYHBIM .U

B KauecTBe OLEHOK HCHOJb3YIOTCA DPe3yJNbTaThl H3MepeHHH.
Anroputm dunptpanuu (6.38) —(6.41) HauumHaer cBOWO paGoTy co

snaennii ¥(0/0) =0, P(0/0) = al, a > 1.

Ontumanpubiit B cmbeicie MHK nporaos ma m maros Y (f 4+ m/t)
HCIOJb3YyeT B KadecTBe Haua/bHBIX YCJIOBHE OT(HUILTPOBAHHBIE 3HA-

geHus f’(t/t) H IpencTaBiseT coboil
Y (t+ mjt) =@ (¢ +m, 7 @t11), (6.42)

rie Ot +m, t) = [O(f+ 1, £)]™, npuuem omubKa NMpPOruosa sBJ-
‘eTcsl CAyYafHOH MOCJeA0BATEJBHOCTHIO C HYJIEBBIM MATEMaTHUECKHM
OXHJAHHEM H KOBAapHAIMOHHOH MaTpHUeH, yIOBJETBOPAIOIIEH COOT-
HOILIEHHIO '

Pt+mi)=®F+m, )P HHDT ¢+ m, 1)+
t+m
+ > @+ m, o2 @) TITOT (¢ + m, I). (6.43)
=f+1
‘Taxkum o6pasoM 3aMblKaeTCsl 3ajada Inporuo3a mapaMeTpoB IPO30OBOTO
IIporecca B YCJAOBUSAX HECTALHUOHAPHOCTH, aanopHOﬁ HeonpeneJaeH-
HOCTH U HAJHYHA USMEDHUTECJALHBIX IIOMEX.

6.2.3. BsaumopaeicTBue ajarepuUTMOB

Pa6ora kKommjekca afaNnTHBHHIX AJrOPUTMOB B HEKOTOPOH TOUKE
0003peBaeMOro IPOCTPAHCTBA HJJIOCTPHPYETCS YKPYIHEHHOH CTPYyK-.
TYpHOH cxeMo# Ha puc. 6.1. 3HaueHHe KaxKA0H H3 KOMIOHEHT BEKTOpA
HalbJIoNeHVH B TEKYIIMH MOMEHT BPEMEHH [ ONPEAeNseTCs ¢ MOMOIIBIO
COOTBETCTBYWOIIEeH H3MepuTeabHoH -cucreMbl (MC). MaMepenua Bu-
HOMHSIOTCS CO cayyadHeMu ommnbkamu v (f). PesyabraThl H3mepe-
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HHF COOTBETCTBYIOMEH KOHeuHOH DAa3HOCTH KOMNOHEHT BeKTOpa Ha-
Snogennit yt?{f) nocrynaiot: :

a) Ha COOTBETCTBYIOILHE aJanTHBHHe HAeHTHOHKatophl (AH), rxe
3Ha4YeHHA y(f) NOACTPAHBAIOT OUEHKH MapaMeTpoB (OPMHPYIOIHX CH-
creM (aFanTUBHHX CTOX4CTHUECKHX MoAeied), HONyueHHBle K MO-
meHTy (f — 1), B coorBeTcTBHE C anroputMoM (6.32)—(6.35); HoBHE

P .
3HaYeHHs napaMetpoB OW(?). moayuemame B AW, 0GHOBAAIOT CTPYK-

") - - ,
e > A
4) At v“e) ~
. ﬂvtﬂw ym[t)
5=z
lLvtim{t) . yw{tg
Al ﬂ(‘){t)
u%t) 7% i 45%)
= M ™
NG -
:(é [ M

Puc. 6.1, Crbymypaaﬁ cxema oaTAMaibRof (QEABTpauHE E npormcsa KKT.

Typy cooTBercrBylolux ¢mikTpoB Kanamana—Bbiock . (PKE), 1. e,
MeHAIOT HX mepexoAByl0 MaTphuy cocrosmma M (¢, { — 1) B coorser-
¢TBEE ¢ (6.36) u BXomsAmKe B ypaBHeHHe I/ XKOBAPHAMOMHHX MAT-
pan omubox nporrosz (6.40) - nHcnepcHu Gexoro myMa MozeJed
B cooTBeTCTBHE ¢ (6.35); :

6} Ha Bxog PKB ¢ o6HoBAeHHOH cTPYKTYpOH, rie no y(f) crportes

ONTEMAaJbHAsl OLeHKA HCTHHHoOro sHawenus Y(i/f) B coorsercrsum
¢ (6.38)—(6.41) u, cnemoBaTedbHO, oueHKa #{f) U ONeHKa mpolecca .
49(¢) (pasras S94(t), rae S — AHCKPETHHA ONEpaTOp HHTErPHUPOBA-
HEA); 710 OT(HABTpPOBaHHOMY 3HaueHHI0 #¥(f} ¢ HCHOJAR30BAHHEM HO-
BOH NepexoAHOH MATPHUH COCTOSHHA  OCYEIECTBJAAETCS HNPOrHOS
¢ ynpexzpenueM I: 849 (t 4+ T); ' -
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B) Ha 6J0K anantuBHOf oueHkH (BAO) kKoBapualMOHHOH MaTpPHILLY
W BEKTOPA CpeJHUX HaGJIONEHHH, rie 3HaueHHd y(f) KODPEKTHPYOT
OLEHKH KOBAapHALMOHHOH MaTPHUE H BEKTOpPAa CPEAHHX, HOJydYECHHBIE
K moMeHTy (f— 1), B coorserctBuu ¢ (5.9)—(5.10); usmenenue 3Ha-

o~ =
vennit Q (f) u u(f) OTHOCHTENbHO NPEAIIECTBYIOLIETO0 MOMEHTa TpaH-
chopmupyer B GjoKe agantuBHO#H ounenku saapa (AHI') momansuyio
KOBADHALMOHHYI0 MaTpuiuy u, caenosartesbHo, sapo KKI; s AMAT
HOCTYMalT TaKXe ONTHMAaJbHBE OUEHKH KOMIOHEHT BekTopa HabJio-
JeHHi M HX ONTUMAaJbHbe Nporuossl Ha Moment (f-T) ns ®KB,
37leCh COCTAaBJseTCS JMHEHHHH arperaT X 3HaUeHHH ¢ OOHOBJIEHHHIM
AAPOM M 00PasyIOTCs OLEHKH KOMILIEKCHOTO KPHTepHsI rposoonac-

HOCTH K(t) U €0 ONTHMAaJbHHIH MPOrHO3 K(t + 7).
C mocrynnieHneM HOBEIX Pe3yJNbTATOB H3MepeHHH B MOMEHT (t—l—l)
npoilefypa - moBtopsercs. IloJyueHHEle TaKHM 06pa3oM  OLLCHKU

N -~

K(f) m K(t4+T) B Kaxnod TOYKe NOPOCTPAHCTBA HHTEPIOJHUDPY-
I0TCA JJISL TIONYUEHHS MIHOBEHHOTO M IPOTHOCTHUECKOrO TOJIA CTeleHH '
IPO300NaCHOCTH.

JocTonHcTBOM pekyppeHTHOH o6paboTkn nHGOpPMALHH sBJAETCH
TO, yT0 He TpebyeTcs XpaHWTb B nmaMsiti DBM Bech BpeMeHHOH psan
C HeOrpaHWYeHHO BO3PACTAIOIIMM YHCJOM 4YJEHOB, Ojarojaaps mocjue-
JOBATEbHOMY PeXUMy 00paboTKH CJefyeT 3aNOMHHATb TOJDbKO Ipe-
JIBLIYIIee 3HAUEHHE — «HHOOPMANVOHHBIA TFeH» — M HECKOJBKO Iepe-
X0A4HBX Matpull. OuepelHble pe3ysJbTaTH BHAAIOTCA CPasy ke Hocie
TOJIyYeHUs TeKyllero HabJIoneHus.

Ananranus cTOXaCTUYECKOH MOJAEIM KpPOMEe BO3MOXKHOCTH aHAJH3a
HecTallMOHADHHIX IIPOLIECCOB IPHBHOCHT elle OXHO IOJe3Hoe CBOH-
crBo. [eno B ToMm, uto duneTp Kanmmana—BbiocH, yCTORUHBEIN K H3-
MEHEHHI0 BEpOSTHOCTHEIX CBOHCTB IIOJIE3HET0 CHrHAJa U IIOMEXaM,
BeCbMa UYYBCTBHTeJEH K M3MEHeHHIO I1apaMeTpPoB aHaJIU3HpPYeMOr'o
npolecca OTHOCHTEJbHO IapaMeTpoB ero MaTeMaTHUecKOH MOJAeNH,
49TO MOMKET B HEKOTODHIX CJyuasx HPHBOJUTL [aKe K PacXOZHMOCTH
¢uabrpa. KapiwHaJbHEIM pelleHWeM 5TOH IPOGJAEMBl SBJSETCS CHH-
Te3 aJalTHBHEIX BapuaHTOB (puapTpoB Kanmana—DBsiocu, B KOTOpPHIX
6B YYHTHIBAJHCh HECOOTBETCTBHS I1apaMeTpOB pPeaJbHOro Tpoiecca
nmapamMeTpaM ero MaTeMaTHYecKoii Monesu. B HalneM ciaydae 3TO He-
COOTBETCTBUE YCTPAHSIeTCH IyTeM HeNnpepHBHOH moacTpoiiku mapa-
METPOB CTOXaCTHYECKOH MOAENH K PeasibHOMY IPOUECCY aJaNTHBHBIM
unenTnukaropom. Tem caMbiM HCIONb30BaHKE AAANTHBHOH CTOXACTH-
9eCKOA MOJENH IPHIAeT ONTHMAaNbHOMY (UABTDY CBOHCTBO pobacTt-
HOCTI.

Crnenyer OTMETHTb TaKikKe YHHBEPCAJbHOCTb PAa3paGOTAHHOTO Me-
TOAA [POTrHO3MPOBaHMs. ['PO30BEIE NPOLECCH INPEACTABJAAIT COGOMH
JOCTATOUHO «HEYAOOHHIH> OGBEKT. NPOTHO3HPOBAHHS H3-32 HempHremJie-
MOCTH YUPOIIAIOIHUX IPEIIOJOXKEHUH O CTALMOHAPHOCTH, OTCYTCTBUHK
omHuGOK M3MepeHHH, HOPMAJbHOCTH 3aKOHA pachpeieseHus, OOBIUHG
HCHONb3yeMBEIX (HHOTJA HEKDHTHUHO) NPH IIPOTHO3UPOBAHUH BpPEMEH-
HBIX pAfoB. B To Xe Bpemsa HauGojee pacHpOCTPAHEHHBIE METOMbE
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TIPOTHO3UPOBAHMS NPH YIPOLLAIOIIHKX NPEANONIOKEHUSIX ABJAIOTCS Ya-
CTHBIMH CJIYYasiMH TIpeAJiaraeMoro MeTona.

JlefcTBHTENNbHO, TYCTE!

a) mpolecc CTalpoHapeH, oWMOKAMH H3MepeHHsA Ipenebperarsb
HeJb3s, 3aKOH pachpejesieHHs] IPOrHO3HPYyeMOro Ipolecca HeHusBe-
©TeH, Torzaa, nojoxus B (6.31), (6.34) f =0, noJayuumMm ONTHMAJLHLIH
B cmbicsie MHK MeTon IpOTHO3HPOBAHHSI IJIsi STOTO CJydas,

6) mpouecc HeCTallHOHApeH, OMKHOKAMH H3MEpeHHs MOMKHO Ipe-
Hebpeub, 3aKOH paCIpefeseHHsT NPOTHO3HPYeMOro npouecca HeH3Be-

cTéH, Torjaa, mogoxus B (6.37), (6.39) oy =0, HOJYYUM OITHMAJb-

He# B cmuicie MHK Merton mporso3mpoBaHus AJsi 3TOTO  CJAyYas;
B) Mpollecc CTalHoHapeH, ONIMGKaMH H3MeDeH)sI MOXKHO IpeHeOpeyb,

3aKOH pacClpejesieHHs MPOTHO3UPYeMOro Ipolecca HEeM3BECTeH, TOrja

nonoxus B (6.31), (6.34) p=0, B (6.37), (6.39) o5 =0, mosyuEM
ontuManbielit B cMeicie MHK meron NpPOrHO3HpOBaHHS IS STOTO
ciyyas, :

I') Ipouecc cTalHOHapeH, OWHOKaMH HM3MepEeHHS MOXKHO MpeHe-
6peub, NPOTHO3UPYEMHH IpoLecCc HMeeT HODMAaJbHOE pacipejeseHue,

. 2 o
TOT/ZA, IOJOXKHB, KaK B I. B), f =0, 0y, = 0, moJyuuM ONTHMAJbHH
B cmbicae MMII, MMAB, MHK wMetoj IpOTHO3HPOBaHMA AJS 3TOTO
caydas.

IIpu 3TOM IPOTHO3HPOBAHHE BEHETCS B peaJbHOM MacuiTabe Bpe-
MEHH, YTO II03BOJISIET HCIIOJB30BATh IJIS peanu3alluil METOLOB CepHi-
HBIE MHHH- B MHKPo-OBM c neGonbmuM 00beMOM . ONEPATHBHON ma-
MATH. :

OnucanHBIl MeTON MOXKeT OHITb peajiisOBaH B Cjydyae, €ClIH HMe-
eTcsl (PU3HYeCKas MOZesb, ONUCHIBAIONIAsi HNOBeJeHHe BO BpeMeHH H3-
MepsieMoro npoliecca. BooGmie roBops, mpapBusbHas (u3pdecKas Mo-
Jelb Jydlle CTOXacTHYeCKOH, TaK KaK HCHOJb3YeT 3HAUHTENbHO
‘6oJibliee KOJHYECTBO anpropHoi mHGopmanuu. OnHako ee He Bcerna
YyIaeTcsl IOCTPOUTE.

Ecau usBecTHa TouHas (usnuuecKas MOJeJb, TO CTPYKTypa H Ia-
paMeTpHl QopMHpYIOIIell CHCTeME OIpeleadioTcs no nudpdepeHIHaNb-
HEIM YDaBHEHUsIM MoZesH. B nHHeHHOM ciyuae IJs 3TOro HeoGXOLHMO
3anucaTh MCXOIHHE YpaBHeHHA (HDH3HUECKON MOJEJH B IIPOCTPAHCTBE
cocrogHuli B (opme Komm u ompemenuTh IepexoiHble MaTPUIE CO-
CTOSIHMsI U BO3MYIIEHMS] METOJAAMH TeODHH JHHeHHHIX cucteM. [loay-
YeHHBle XapAKTePHCTHKH IIOACTABJSIOTCS B MAaTpPHUHBIE YpAaBHEHHS
¢unptpa Kanmawma—DBbelocu. MpenTuduxamus Mopes# OPH ITOM He
HyKHa. Ecnn xe ¢usugeckas Mojenb H3BECTHA C TOYHOCTBIO [0 Ia-
PaMeTpoB, mapaMeTphl MOJEJH HACHTHOUIUPYIOTCS ¢ NOMOUIbIO pe-
KyppeHTHHX mpouenyp MHK ¢ ' yuerom Texymux HaGamwAcHHI,
B caydae HenMHeHHOCTH ypaBHEHHH (PH3HUECKOH MOME/H IPOUZBOLUTCS
UX JHHeapH3alus IyTeM pAas3JjoxkeHHss B paAn Telinopa B okpecr-
‘HOCTH TeKylleH OIleHKH H3MepsieMOH NepeMeHHOH ¢ COXpaHEHHeM He-
06X0ANMOro KoJsnuecTBa WieHOB psana. IlonyueHHEBIH B 3TOM cayuae
$unbTp HasweBaeTca o6obumeHHEIM GHABTpOoM Kaamana—DBriocu,
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6.3. Ilpumepb! pacyeToB KOMIJIEKCHOTO KPHTEPHS
rpO300NaCHOCTH

I KOHTpOJisl pabGoTH ajJropuTMa ajanTHBHON HAECHTHOHUKALUH
IPOBOAMIOCH €r0 TECTHPOBaHHE. AnanTHBHOMY HIEHTH(HUKATOPY
TPe['bSBJISIUCEY TOCJEe0BATENbHOCTH 3HAUEHHH BpEMEHHHIX pPSIOB,
HOPOXKAaeMbIX TAKUMY MOJEJSMHU, KaK:

1) nmeTepMHHHPOBAHHAS MOJeJb C HNOCTOAHHBIMH NMapaMeTpaMi

y)=173y(t —1)—y(t—2), - (6.44)

T. €. IMCKPeTHHH IapMOHHYECKMH Ipouecc ¢ mepuoioMm fo = 12;
2) neTepMHHUPOBAHHAS MOAeJb C NOCTOAHHBIMH IapaMeTpaMu

y () =12yt —1)—05y(—2), (6.45)
T. €. JUCKPETHHH 3aTyXaloWHi TapMOHHYIECKHH Npolecc ¢ NepHOIOM

¥ mapamerpom saryxauus d = 1/4/2;
3) croxacThyeckas MOJEJb C MEPEMEHHEIMH MapaMeTpaMu

yO)=a, Oyt —1)+a®)yt—2)+e), (6.46)
rae '
a () =a,(t—=1)+ T @),
ay (t) =a, (¢ — 1)+ BT (1),
T(t) — Gesbift IMyM ¢ eIMHHYHON AMCHepcHei,
p;=02; B,=0,15; q,(0)=—08; a,0)=—1; o}=0,33.

ITo mocrymamomuM 3HAYCHHAM BPEMEHHHBIX pANOB AaJaNTHBHBIH
HaeHTU(UKATOP AOJKEH OblJ BOCCTAHABJIMBATH NOPOXKAAIOIINE HX MO-
penu. Ilpuw 3TOM COOTBeTCTBYIOIIVE OIEHKH IIapaMeTpoB IlocjaeloBa-
TEJILHO YTOUHSJNCh II0 Mepe NpeLbsABJCHHS HUACHTH(DHUKATOPY Ouepen-
HBIX 3HAYEHHH aHAJH3UPYEMBIX BPEMEHHBIX PSIIOB,

Tlpomece anmanTauuu (HACTPOUKH) NapaMeTPOB Mozesell HUCHTH-
¢dukaTopom B cayuasx 1) u 2) mamoctpupyertcs puc. 6.2. M3 pucynka
BH/IHO, 9TO yKe MOCJe IOJyYeHHsl deThIpexX OTCUETOB BpPEMEHHOH pea-
. nuzauuu y(f) (T. e. WOCJNe <«IPOCMOTPa» MeHee ueM IOJyNepHona)
OLEHKH TapaMeTpOB COOTBETCTBYIOLIHX Mojesned &; (QakTHuecKH CcOB-
"HajaloT C HCTUHHBIMH 3HAYE€HHSMH @;, INIOKa3aHHBIMH Ha pHCYHKe
NpsMBIMH, IapajJeabHBIMH ocH abcuuce. 3a HayaJbHBE OLEHKH Ha-
‘PaMeTpoB TPOH3BOJBHO INIPHHATEL HyJeBble. TakKHM 06pasoM, HAEHTH-

buKanyusa neTepMUHMPOBAHHBIX MOJeJeH IPOMCXOJUT OUYeHb GBICTPO.

Cayua#i 3) sBasercs CYLIeCTBeHHO GoJjiee CJOXHEIM. Mogesab Mo-
JOGHOTO THIA — HeCTallHOHADHAs, CTOXacTHUecKas, W IIpollecc, Io-
pOX/JaeMblli €10, BIIOJIHE MOXKET BCTPETHThCS B NPAKTHYECKOH CHTYa-
nuu. AjanTanus napaMeTpoB B STOM Cjaydyae HokasaHa Ha puc. 6.3.
M3 pucynka BuaHO, 4To Apefi HCTHHHBIX 3HAYeHUH IIapaMeTpPOB Mo-
Jequ (KpuBble 1) XOpOIIO OTCJAEXKHBAETCS afalTHBHBIM HAeHTH(DHKA-
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TopoM (Apefid omeHok, KpuBbe 2). 3a HauaJbHBIE 3HAUYEHHSI Hapa--
MeTPOB APOU3BOJLHO NPHHATH &;(0) =0, d2(0) = —0,5.

TecToBHIE pacueTH IeMOHCTPHUPYIOT 3()eKTHBHOCTb ONHCAHHOIO-
MeToja AajanTUBHON HAEHTH()UKALMH CTOXACTHUECKHX MOAEJeH, uTo:
HO3BOJISIET HCIIOJb30BATh €ro Jijist 06paboTKH peasbHEIX MPO3OBHIX IPO--

A
ai

20 @ )|
15

101
0,5HA

0|\||||'l|ll|

f

-05

f
-~

1 ] 1
ﬂ g m 7 % bYgtET

%

2= L/ucno BpeME’HHb/X wazo8

Puc. 6.2. IlpaMep HacTpOiKH NapaMerpoB MOJeNH d; HpH MOCTYyIJe-
HHHM B aJaNTUBHEIR HAEHTHOHKATOD 3HAaUeHHH IUCKPETHOrO I'apMOHH-
ueckoro (@) # 3aryxalollero rapMOHHYECKOTO (6) MpOmeccoB.

HpﬂMbIe, napajJejbHEIe OCH aGcnuce, COOTBETCTBYIOT HCTHHHBIM 3HaAYCHHAM
apaMeTpoB.

IIeCCOB C LeJIbI0 HX IPOrHO3MPOBAHHS Ha KODOTKHE BPEMEHHEBIE MHTep-
‘BaJIBL.

B kauecTBe mpuMepa NIpPOTHO3HPOBAHUA PEaNbHOM I'DO30BOH cHTya-
nuu Ha puc. 6.4, 6.5 mokazans nporHodw KKI°' Bo Bpems rposwr
17 urons 1983 r. ¢ ympexnaenueM coorBercTBeHHO B 2 ¥ 10 mMun (om-
THMAaJbHHIH INIOPANOK MOJeJHu p =3, NOPSACK pasHocTH ¢ = 1) mno
JaHHbBIM 10-mMuHyTHBIX H3Meperufi. Ha puc. 6.0 1puBeZeHH TaKXKe
TpaekTopHH JApefida mapamMeTpoB ajfalTHBHOH CTOXacTHYECKOH MoO-
JeJIH, MCIOJb30BAHHON NpH mporHose (KpuBble 4-—6). Ins mapamer-
pPOB MOAesH OBLIM IPHHSTH IIPOH3BOJbHEIE HYJEBHE HayaJbHEE yCJO-
BUsl. B nasbuefiieM napamMeTpel USMEHSJIECh BO BpeMEHH 3a CueT
ajanTaliy K peasbHBIM ZaHHbiM. Kak BuaHo u3 puc. 6.4 u 6.5, ¢ yse-
JIMYeHHEM BpeMEHH YIPEeXAEHHS OUINOKH IPOTHO3UPOBAHHS pPAaCTYT,.
UTO BIOJIHE €CTECTBEHHO (B COOTBeTCTBHH ¢ Qopmyaoldt (6.43)).
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Pac. 6.3. IlpuMep macrpolixw napamerpos Mofmenn f&; HpH MNOCTYIICHHH
B AZANTHEBHHY HAeHTAQHKATOp amayeHwi Npolecca, MOPOXKAAEMOrQ CTOXa-
CTHYECEOR MOAENbIC CO CAYTAfHO MEHAKMEMHCH BapaMeTpaMu,

1 — ECTHHHHe 3H4A9¢RHS NAPAMETDPOB, 2 — TeKymHe ONGHKH TAPAMETHOR, .

¥ -2 2

'{'%UZOWH ;7’ ]

"Puc, 6.4, BpéMenroft xoa KOMILICKCHOFD KP
MPOTEO3 ¢ ynpexieHueM B'2 mum (2). I'pososolt mpomece 17 mions

HTEPES I‘posooﬁacnocrm K (ég H ero
1933 r.



Hucnepcna ounuGox NporHosa ¢ HaWGOJABIIHM yrpexpeHHeM B 6 pas-
menpre gucnepcEr KKI' B B 2 pasa MeHbme  XHCNEDCEE ONIHGKE
HHEPLHOHHOTO NPOrHO3a, YTO HOSBOJNAET NPH3EATh pPE3YABTATH IpO-

bl

-\.»—— f*‘*-*—*—*—*-*—-*—

-—"—‘_5
e e
: N ! 1 |
ﬁ‘lmMHH 17 5 19 20 2ty

Pre. 6.5. Bpemernoit xog KOMIMIGRCHOTO KpHTE rposoonacrocta K (1)

H ero npornos c yupemenneu B }gsasmn K&) PosoBoR mpomecc 17 mioHA

& — 9acTOTA MONHWEBMX PAMPANOR 1\7 4, §, § — Tpaerropan npefida | BEPAMETPUB PO~
THOBHDYWOIef, 2IANTHBHOR CTOXACTHUECKOR MOREAR ai(t)

CTpenkaMy YEaSaHE MOMEHTH CMEH|CAHS asBEMYTUB naﬁmunemﬁ KOMIIIEKCA AKTHRHO-
NACCHBHOR DaIROIOKALMNH,

THOSHPOBAHUS BNOJHEe OPHEMJEMEMH. YIpesaeHne B 10 MHE ‘cOOTBeT-
CTBYeT BpeMeHH IpojeTa COBPEMEHHHMH CaMOJeTAMH DPacCTOAHHHA,.

- PABHOrO pagmEycy 0630pa KOMIJIeKCa AKTHBHO-NECCHBHOA pajHOAOKa-
IHH.
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PésyapTaTH mporHOSHpoBaHHS C ynopexkAacHhem B 10 MuH H Tpaek-
TOpHE JApefipa mapaMeTpoB -afanTHBHHEX CTOXAacTHUeCKHX MozeJelt
\?anuonoxauaormoﬁ OTPakaeMOCTH TIpo3oBoro mponecca 17 uions

983 r. mpeacTaBAeHH Ha pHC. 6.6.

Jucnepensn omn6KE nmporposa Jorapupma pap.uonoxaunonnoﬁ oT-

PaxkaeMocTH (ONTHMAJBHEIR IOPSAOK MOZENH p =2, BOPANOK pas-

T

————

.2 [~ ——_2

: .4------..5 -

- f = ___.___4 \
g 1 i 1 i 1
di(2)

" n m#“ﬁt—ﬂ ————————————— -_—

. #" ‘l‘ . A
. ,_0’2 b.:..-—.--. .n.-.-. .s‘r'- R e e
—&‘F * \‘\/u' -"l\._ —~— —
"0,6 1 L - l 1 - !
ey 20mun 17 ) 9 20 2ty

Puc, 6.6. Jlorapups pasHoAOKaOHOHHOfI OTpaXaeMocTd rpososodi ofaav-

nocerd 17 wioma 1983 r. ig 2 (7), ero mpornos ¢ ynpexnenuem B 10 Mun (2)

H TpaeKkTopHE Apefiha mapaMerpoB NPOTHOSHPYHIEH CTOXACTHYECKOR Mo-
JenH a;(t? (3, 4).

#Hocte ¢ = 1) B 6,8 pasa meHbile cOGCTBEHHOH JHCTepCHE 1g2 H
B 1,5 pasa MeHbile AHCOEpCHH OMHOKYH HECPIHOHHOIO IPOFHO3A.

B mesom nporsosdposaHHe peaNhHHX NPOIECCOB € HCIOJb3OBa-
. HHeM ONHUCAHHHX METOLOB MOXKHO CUHTaTh 3hGeKTHBHHM.

6 4, CTpykTypHbli aHAJN3 KOMIAEKCHOTO KPRTEPUSI
rposoonacaocm

Tpaektopun gpefipa napaue’rpos uporuoaapylomeﬁ anannuanoﬁ
+CTOXACTHUECKOH MOZeJIH HeCYT BAXHYKH (u3ndecKyio HHPoOpManuio
«0 BPEMEHHON CTPYKType Klgl‘ B03MOKHOCTb BpeMeHHOro CTPYKTYp-
'HOTO aHAalli3a OCHOBAHA HA PBPHCTHUECKOM NPEACTABJEHHH O FpPo30-
‘BOW aKTHBHOCTH KaK O Mpolecce, NPOXOAANIEM B CBOEM DASBHTHH PAZ
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craguii, 1HQOPMALKIO O KOTOPLIX HECYT OTHeJbHBEE CeTMEHTH KPHBOH
KKTI. Touxu cTHIK4a HHQOPMATHBHBIX CErMEHTOB’ MOTYT HHTepIIpeTH-
pOBaTbCsl KaK MOMEHTHl CMEHBl COCTOSIHHH Iponecca. AJroput™ cer-
MeHTallud JOJIKeH pa3buTh KPUBYIO Ha paAj INPUMBIKAOLIUX APYr
K JPYI'y YYacTKOB, XapaKTepU3YIOILIHXCS HEKOTOPOH OAHOPOLHOCTDLIO-
noeexennsi, Tak kak HacTpauBaemas mMonenab (6.14)—(6.15) sBasercs
HAUJYUIIHM JIHHEHHHM NpUGAMKEHHeM K HCTHHHOMY» HEH3BECTHOMY
JUHAMHYeCKOMY 3aKOHY HM3MeHEeHMs INpoliecca, eCTeCTBEHHBIM KpHTe-
pueM OJHOPOAHOCTU ABJSETCA OTHOCHTEJAbHO MaJjass U3MEHUYHBOCTD-
3HaYeHHH NapaMeTpPOB MOAEJH B TpeJesax HEKOTOPOro BpPEMEHHOro-
y4acTKa KBa3UCTALHOHAPHOTO cOCTOSHUSA. CTATHCTHUECKH 3HAUHUMEIE
CKaukKoo6pa3HEle U3MEHEeHHUsI COOTBETCTBYIOT IepexojaM B JPYIyio CTa-
M0 pasBHUTHS, T. €. FPAHHNAM HHGODMAIHMOHHHIX CETMEHTOB.

Hanpuwmep, puc. 6.5 MoXeT CAYXKUTb HAMIOCTpalueHd K cKasaH--
HOMY: HMEIOTCS YYaCTKH OTHOCHTEJbHO CIIOKOHHOTO INOBEAEHUd Iapa--
METPOB MO[eJH, OTpaHWYeHHHE J[OCTATOYHO BHPAaXKEeHHHIMH CKadKO--
00pa3HBIMH H3MEHEHHAMH, 3HAUHTEJbHO NPEBHINAIONIUMH AONYCTHMBIE:
BHIGOpOUHbIE BapHALMU OIIEHOK. B maHHOM ciyuae Bce CKAUKH napa-
MEeTpPOB aJaNTHBHOH CTOXACTHUECKOH MOJAENH COOTBETCTBYIOT BpeMe-
HaM He3HauuTeJbHOH (B mpezenax 11°) cMeHB asuMyTOB HaOJIOLE-
HUH KOMIIJIEKCa aKTHBHO-IIACCHBHOH pPagHOJOKAIHH (COOTBETCTBYIOIHE:
MOMEHTHl BDeMeHH Ha DHCYHKe OTMedeHHl cTpeskamu). Ha craguu 3a-
TyXaHHs rpos3oBoro nponecca (mocjie 18 u 50 MuH) cMeHa a3sUMYTOB.
Ha6J10eHNs] He NPHUBOLHT K CTOJb 3HAUHTEJbHBIM H3MEHEHHSM Iapa-
METPOB MOJeJH, TaK KakK TPO30BOH Ipoliecc XapakTepusdyercs 60Jb--
me#l TIPOCTPAHCTBEHHON H BpPEMEHHOH OZHOPOAHOCTDHIO.

-DTH pe3yJabTaThl TOBOPST O BHICOKOM YYBCTBHUTEJBLHOCTH AajalTHB-
HOrO HAeHTH(UKATOpa K H3MEHEHHIO CTPYKTYDPH MOJESIHDYEMOr0 Ipo-
1ecca, 4TO NO3BOJSET OCYLIECTBJSATL €r0 BPeMeHHYI0 CEerMEHTAIHIO.

OnHuUM H3 NpaKTHYeCKHX IIPHJIOKEHHH 5TOTO CBOHCTBA MOXKeT
CTaTb BO3MOXKHOCTb OLeHKH 3¢¢deKTa aKTUBHHIX BO3LEHCTBHI Ha Ipo-
30BHE NPOLECCH MO HACTYNHUBIIMM B Pe3yabTaTe BO3AEeHCTBHS H3Me--
HeHUsIM HHQOpMaIuoHHO-BpeMeHnHOH cTpyKTypul KKI'.

6.5. BpiOop HauMeHee ONACHOH TPAEKTOPUH MOJETa
JIETATEJbHOI'0 annapara B 30He HOBBIIIEHHOM
rpO30BOH AKTMBHOCTH

Hannuune MrHOBeHHON W NPOrHOCTHUECKOH KAPTHl CTENEHH NOTEHIH--
anbHO# rpo3oBoi omacHocTH (mojsi KKI') B mepCHeKTHBHEIX CHCTEMAX:
aBTOMATHYECKOTO T'DO300NOBEIeH sl MOKET SBHTbCS OCHOBOH JJis IPH-
HSITUS] DA3JIHYHBIX ONEPATHBHEIX pelleHHH B mpoiiecce YBJI. B To xke
BpeMs 4acTb NMOJNOOHHIX PelIeHHH MOXKeT IPHHMMAThCS B aBTOMAaTHUe-
CKOM pexuMe MHHH-OBM (uau crneuuanu3upOBAaHHBIM MHKDONpPOLEC--
COPOM) CHCTEMBI 'PO30ONOBEIIEHH . o

B xauecTBe IpHMepa HCHOJL30OBAHHS C 3TOH Iesbio HHGOpManuu
O TIOTEHIMaJbHOH CTEeNleHH TPO30BOH ONAacHOCTH 0603peBaeMoro
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IPOCTPAHCTBA IIpDHBeJeM aJrOPHUTM pellleHHs 3aZaud BBIOOpa ONITH-
MaJIbHOH TPAaEeKTOPHH IOJIeTa JIETATENBHOIO allapara.

B o6ospeBaeMOM NIPOCTpPAHCTBE OIpefesseTcs AUCKDeTHOe IoJe,
‘B y3JIOBBIX TOYKax Kortoporo (i, j) 3amaHsl yuciaosble 3HageHus KKI

A
(MrHoBeHHBIe uJaH nporHocTHueckue) K5 i=1, 2, .., R; j=
=1,2,..,%2.

[lpu 3THX ycsa0BHAX MoOxkKeT OHTH CHOPMYJIHPOBAHA 3ajaya aBTO-
MAaTHYeCKOro BBHIOOpa HaHMEHee ONACHOH TPAEKTOPHH IOJIETA MEXAY
JABYMS 32/laHHBIMH TOYKAMH.

MaTteMaTHuecky 3Ta 3ajadya MOKeT OBITb PACCMOTPEHA KaK 3ajada
-CETEBOH ONTHMH3ALUHN H peIlleHa MeToJaMH JHHAMHYECKOro IpOrpam-
MupoBanus [18, 211]. ‘

Wrak, sagana opuentupoBaHHas ceTh noas 3HageHuit KKI', coxep-
2kamaga M =R X ¥ y3n0B. Heobxonumo oOupelneiutb HauMeHee
-ONACHYI0 TPaeKTOPHIO, IPOXOIANIYIO 4Yepe3 y3jbl U3 HCXOAHOH TOUYKH
HoMep 1 B 3ajmaHHy0 TOUKy HoMep M, eciu 3amaHa MaTpuna
(Di»m) 3nauenuit KKI' npu mepexose w3 TOUKM HOMep [ B cocell-
'HIOI0 TOUKy HOMep m. DJIeMeHTHl MATDPHIE ONPefesioTCs CJAeLYIOLINM
-06pasom

Dim >Ki;, ' (6.47)

Toe i=1,2,...,R; j=1, 2, ..., & — cereBble KOOPANHATH TOUKH
omep m; [, m=1,..., M; M=R X Z.

Ilycte W*(l) — HauMeHee omAacHasi TPaeKTOPHA K3 ~ TOUKH [
8 Touky M. Ilpunnun omTuManbHOCTH DensiMana raacurt, YTo, KakoB
6x1 HH OBl cnoco6 JMOCTHXKEHHS TOUKHM [, IOCJHeAYIOUIHe pelleHHs
JOJXKHB GHTb ONTHMAaJbHBIMH JJIS YacTH INYTH, - HaUYHHAIOUIErocs
B 2roif Touke. IlycTh W3 TOYKM [ IpOH30INES MEPeXOol B COCEZHIOI0
"TOUKY m. DTOT mepexoJ] XapaKTepu3yercs CTeleHbI0 ONACHOCTH
D . Ilo OpUHLHIY ONTHMAJBHOCTH TOYKA /1 JOJNXKHA GHTb TaKOH,
_uTo6H NyTh B3 m B M OHJ uacTbi0 HauMeHee ONACHOrO HYTH H3 [
B M. HauMenee omacHyi TpaeKTOPHIO H3 TOUKH m B TOUKy M
-0603nauuM uepe3 W*(m). Torna momep Touku m BEHIOHMpaeTCs H3 yc-
JoBull Munumyma {D;.n + W*(m)}. VYpaBuenne Beanmana—Ka-
J1abBl #Js BHIOOpA ONTHMAJbHOH TPAaeKTOPHH 3allHCHBAeTCS B BHIE

W* () = min (Diosrn + W* (m). (6.48)

Hast pemienust ypasHenus (6.48) Bce TOYKH ceTH YCJOBHO pasie-
JISI0TCA Ha r MHOXKecCTB mo uucay 1, 2, ..., r maroB. K MHOXKeCTBY
Py OTHOCSATCS TOUKH, H3 KOTOPHIX MOXKHO IomacTb B Touky M He Go-
Jiee ueM 3a r IaroB, K MHOKecTBY Wi — TOYKH, U3 KOTOPHX MOXKHO
nomnactb B Touky M He Gosee uem 3a (r— 1) wmaros, u T. 4. Ecan

Touka = Ws—y (3mecy s=1, 2, ..., r), TO CuudTaeTcs YTO TOYKA
.m < Ws. Torna ypaBuenue (6.48) mpuHHUMaeT BHI
W3 (1) =lEnéfin 1 D+ W§+1;(m)}- ‘ (6.49)
' mEfI"_s :
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VenoBHEIM ONTHMaJbHBIM — peIeHHeM Ha §-M Ilare  sBJSETCS
TOYKa M, B KOTOPYIO CJeJyeT NepedTH M3 TOUKH [/, ONTHMAaJbHOEe pe-

* .
menne oGosnauaercs Cs(!). Touxka M oTHOcHTCST K MHOXeCTBY W,

. *
torga Weyr (M) = 0. MHOxecTBOo W, COCTOHT H3 TOUYeK [, H3 KOTO-
PHIX MOXKHO LIONACTh B TOUKY M He Gosee ueM 3a OJNHH ILAT, IOITOMY

Wi()= min {D,  +0}=D, ; Ci()=M.  (6.50)
le¥, |
m=M

Hast touex | = W,

W, )= 153?_2 D+ Wi(m)}ur o (6.51)
MEW’._I ) .

Takum o6pasom, ypaBHeHHe Benamana—Kanalwl pemaercss ¢ mo--
MOIIbI0 UTEPATUBHON MPOUEAYPE MOCJHEAOBATEJbHEX NPHONHKEHHH..
OkoHuaTeJbHHIM pelIeHHeM OyAeT .

W =W (), | (6.52)

npu 5TOM HaGOp ONTHMAJIBHEIX DPelleHHH Cs(l), s=1, ..., r naer
HOCJAEAOBATENLHOCTD Y3JOBHX TOUEK, ONPEAeSIOIUX HaUMeHee Ipo3so--
ONaCHYI TPAaeKTOPHIO. '

3anaua MOXKeT OHITH PaACIiNpEHa TyTeM BBEJCHHS OTPAHWYEHMS HA.
npefeabHo jpounyctumoe 3HaueHHe KKI' B ysnoBo#t Touke nJs ONTH-
MaJbHOH TpaeKTOpHH KOHKpeTHoro Tuma JIA. B pamkax MeTon0B Iu--
HAMWYeCKOrO NIPOrpaMMHpPOBaHMA BO3MOXXKHO TakKXe BBIYHCJICHHEe HaH-
Jayuillefl 3aMeHBl ONTHUMAJbHOH TPAEKTODHH C MeHbINeH NJUHOH, 4TO
H03BOJISIeT IIOCTPOMTh MEPAPXHIO TPAEKTOPHH IO CTeNeHH YORIBaHUA
HX JJIHHBEL C Pa3JHYHOH CTeNeHbI0 IpO300NacHOCTH. IIyTeM BBeZEHUS
GYHKIMH TOTepb MOXKHO CHOPMYJHpPOBATh 3a4ady MUHHMH3auuu Gaii--
€COBCKOTO PHCKa ¢ OrpPaHHYeHHSIMHM Ha J[JIHHY TPAaeKTOpHH (pecypc
JIA). '

ITomBoas KpaTKHe HTOrH H3JIOKEHHOMY B NpeNbAYILUX TJ2Bax,
MOXKHO OTMETHTH CJEAYIOIIee,

J7si oGecrieyeHUsT YCIEMHOTO YIIPaBJEHHS BO3AVIIHEM JBHXKEHHEM
(YBI) B ycnoBHsiXx Bce OOJBIIEr0 PpAacIpPOCTPAHEHHS UIHPOKOQIO-
3eJIKHEIX M BBICOKOCKOPOCTHEIX JIA ¥ cTpeMJieHHst K BCENOrOJLHBIM
¥ ANHTEJBHBIM TIOJieTaM -BO3HHKAIOT ocoOwvie TpefoBaHus K TpoO300IO-
BEIL[eHUIO: B NEPCHEKTUBHHIX CHCTEMax TPO30OIOBEIeHHS HEeOOXOJHMO:
aBTOMAaTHUYECKOe IIPeJCTABJIEHHe ONepaTHBHOTO MIHOBEHHOIO H IpO-
rHOoCTHYecKoro (¢ ynpexpaeHmem no 10 MuH) mosefi rposoBo#t omac-
HOCTH B pali0OHe aspoJpPOMOB H KOCMOJPOMOB B paauyce 150—200 xm..
Ilpm »TOM DIOA T'pO30BOH ONACHOCTBIO NOHHMAETCS HE TOJBLKO ONac-
HOCTb BCTpPEYM C MOJIHMEBHIMH paspsjaMu 1o Tpacce HoJjeta B 06-
JIACTH 4KTHBHOH I'DO30BOH NesATeJbHOCTH, HO H OIIACHOCTh HCKYCCIBEH-
HOH mpoBoKauuu paspsinoB B JIA kKak B 06JacTH aKTHBHOH I'pO30BOMH.
JeATeJbHOCTH, TaK H B TeX OOJAYHHX 30HAX, B KOTOPHX [0 INOJXOXA
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JIA rposoBasi aKTHBHOCTb He IposiBJsiiack. MHbopMaunuoHHOH oOCHO-
BOH TaKHUX NEPCHEKTHBHBIX CHCTEM AaBTOMATHUECKOro I'pPO300IOBellie-
“HHSI MOTYT CJIYXKUTh JaHHble AKTHBHO-TACCHBHOM pafHOJIOKAaUMH, Tak
KaK coJlepXamasics B HHX HHGbOpMALHs O PA3BUTHH 3JIEKTPHUECKHX
‘TpoleccoB B o6o3peBaeMoll 06JayHOA Macce Kak B CTaJHH aKTHBHOH
‘TPO30BOH JeATeJbHOCTH, TaK M B CTAJHM NOATOTOBKH K HeHl B HaH-
OoJipliefl cTeleHM XapakTepH3yeT IPO30BOe, Npeli- H NOCJHETPO30BOE
+COCTOSTHHE 00J1aTHOCTH.

MeTtonnueckoli Ke OCHOBOH IIePCIEKTHBHEIX CHCTEM AaBTOMAaTHYeE-
'CKOTO IPO300IOBeLIeHNs, pa3paboTKe KOTOPOH NOCBSIIEHH HACTOSIAd
‘M IpeABIAYyHIAS T'JIaBH, SBJAIOTCH:

a) mocTpoeHHE (QYHKIHH H3MepseMBIX CPeliCTBAMH aKTHBHO-IIAC-
~CABHOH pajMoJIOKallH IapaMeTpoB, 3HAUEHHS KOTOPOH KOJHIECTBEHHO
BBIPAXKAalOT CTENeHb IOTEHIHAJbHOH ONACHOCTH BCTPEYH H IIPOBOKa-
I[HH MOJIHMEBOTO paspsana JIA B Kaxmaoli TouKe 0G03peBaeMOro Ipo-
-CTPAHCTBA HA YPOBHE MAaKCHMAaJbHOrO KoJaHYeCTBa HHGMOpMAIHH, CO-
JJlepxalnerocss B KOMOWHALIMH H3MepsieMbIX Il1aDaMeTpoB, T. €. IOCT-
poeHne KOMIIEKCHOTO Kpurepus rposoonacsHoctH (KKIY) c mensio no-
Jy4eHHs MTHOBEHHOTO I0Jisi 'PO30BOH OIACHOCTH;

0) paspabotka Merona mporuosupoBaHusi KKI' Ha KOpOTKHE Bpe-
‘MEHHBIE HWHTEPBaJbl, COXPAHAIIEro paboTOCHOCOGHOCT B - YCJIOBHAX
HECTAIlHOHAPHOCTH TIPOTHO3UPYEMBIX NIPOLECCOB, HAJNHUHS B HHX H3Me-
"PUTEJbHBEIX INYMOB, ANPHOPHOH HEONpPeJEJeHHOCTH CTaTHCTHYECKHX
-CBOHCTB TNPOIECCOB H IUYMOB, C IeJbI0O HOJyYeHHS NPOTHOCTHYECKOro
noJisT TPO30BOA ONacHOCTH U ofecledeHHs] HENPEPEIBHOCTH IIPefOCTaB-
.JeHHs1 HHGpOpPMAaIuH HA BpeMs OTCYTCTBUS H3MepEeHHH, :

Peanuzanus MeTogHuecKOH OCHOBBHI NpeiIOJaraeT HCIOJb30BAHHE
MuHU-OBM (B nrasbHedieM — CeNHaJH3HPOBAHHOTO MHKPOIPONEC-
~COPHOTO yCTPOHCTBA) B KOMIJIEKCE C M3MEPUTENLHBIMEH YCTPOHCTBAMH.
Ilpu aTOM Bcs MHpOpManus, HoJydyaeMasl aKTHBHO-NACCUBHEIM pajHo-
.JIOKAIHOHHEIM H3MEpHTENbHBHIM KOMIUIeKcoM, OyZeT RNOCTyNaTbh Ha
60K aBTOMAaTH4eCKOH 06pafoTKu, UMeIOINH BHIXOA Ha JBa AHCIJIes.
"Ha onHOM u3 HEX 6yIeT mpeiAcTaBJieHa KapTa CTelleHH I'PO30BOH omac-
"HOCTH 0003peBaeMoOroc IpPOCTPAHCTBA B NAaHHBIE MOMeHT HaOJIONEHUI,
"Ha Apyrom — ee nporHo3 Ha 5—10 mMuH. DTH naHHble OyAyT Hempe-
PEIBHO OOHOBJIATBCS B TeMIe NOCTYIUICHHS HOBOH HHMOpPMAaIUM H SB-
JIATbCS OCHOBOH . IJIsl IPUHSITHS ONEePATHBHHIX pellleHuH NoTpebure-
aeM. CepufiHasg peasnusamyss YCTpOHCTBa HOZOGHOTO THIA — 3aj7ada
-6aukafimero 6ynymero. K. HacTosillleMy BpeMeHH Ke OCYIIECTBJIEHO
MaTeMaTHu4ecKoe OGOCHOBAaHME, aJTODHTMHYeCKas W NpOrpaMMHas
peaJjusanysi ONTHMAaJbHEIX MeTONOB peLIeHHsi 3aJau 0O IIYHKTaM a)
n 6). PesynbTaTH pacyeToB B pealbHBEIX TPO30BHIX 06JaKax JIEMOH-
-CTpUPYIOT 3ddexTuBHOCT, paspaloTaHHBEIX METOLOB. AmnmapaTypHO-
TeXHHYeCKas' CTOPOHA HAXOJUTCH B HacToslliee BpeMs B CTaAHH pas-
‘paboTKH. _ o '

-« IlpeaMeroM nasnbHEANINX HCCAENOBAHHE HA MACCOBOM CTaTHCTHYe-
CKOM MAaTepHaJie IOJKHO SBHTbCA H3yUeHHEe 0COOeHHOCTeH IOopaKeHus
peaJbHHX 06BbeKTOB, HMuTHpyIomUX JIA (c HCIOJNB30BAHHEM HPOBO-
KaTOPOB MOJIHH), MOJHUEBEIMH Pas3pslaMy Ha DAa3HEX CTAAHAX TpoO-
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