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VIK 551.507.777

B xHHTe paccMaTpiBaercsi TEOPUS PAZHOJOKALUUH MHO-
JKeCTBEHHOH Il MPUMEHUTENbHO K PAAHOJIOKALMU TOMKASA,
HsnaraoTes ¢u3nueckie OCHOBH MeToJa M3MepeHui, o6oc-
HOBLIBAETCSI M OIHCHIBAETCS METOAMKA CPABHHTEJBHBIX
pajvoJIOKalMOHHBIX M TJIIOBHOTpa(uuecKux HabMI0ReHUH,
a Takxe MerojuHka o6paloTKH MAacCOBOr0 MarepHaija.
Halores cBefenust o6 annapatype M o pesysbratrax paGor
(10 BLIICHEHHIO BO3MOXKHOCTEH PaaHONOKALHOHHHIX H3Mepe-
HUH KHIKHX OC3JKOB.

[IpennazHaueHa AJs CHENUAMMCTOB W HAYUYHBIX paboT-
HHKOB B OG/JIACTH METEOPOJIOrHYECKOro NPUMEHEHHs Paayo-
NOKalWK ¥ pacnpocTpaHeHust pajuoBOAH B Tporochepe, a
TaKKe AJA CTyACHTOB W acnupadtoB. Moxer GHTHL NoJe3-
HOH 1pH pa3paboTKe CHeUdajbHOH PafHONIOKAIHOHHON
anmnaparypel.

The book is concerned with the target complex theory,
as conformed to radio detection and ranging of rainfall.
The physical basis of radar measurements is dealt with,
as well as comparative methods of radar and pluviograph
obsérvations. Radar data processing is discribed. The aut-
hor gives some information about radar instrumentation
and about some results of work on probabilities of radar
precipitation measurements.

The book is designed to those who work in the field
of radar meteorology and of scattering of radio waves

-in the troposphere, as well as to students and postgra-
duates. It can be of use in development of radar aid.

: 621.396.969




N MPEOUCIIOBUE

TpeGoBaHusA, NpPEAbsB/sieMble DasJHYHBIMH OTPAC/IsAMH Ha-
PORHOTO XO3ANCTBA K M3MEDEHHSIM OCaJKOB, BECbMa pasﬂoouépa&
gpi. Tak, AJsi YAOBJIETBOPEHHS 3allpoCOB CeJbCKOTO XO3sHCTBA
TpefyloTCsl B OCHOBHOM CBEJEHHSI O KOJIHYeCTBE OC4/IKOB, BhINaB-
MUX 3a AJINTEJbHLIE TepHOJBl — HejledH, JeKalbl, MecCslibl — Ha
nocTaTouHo Goapnx miomanasx. OnepatuBHocts cbopa AaHHBIX
3lleCh UrpaeT BTOPOCTENeHHyl poJab. HaoBoport, aaa obecneve-
HUA HOPMaJbHOH pabOTHl MHOTHX THIDOSHEPIeTHUeCKHX M THApO-
TeXHHUECKHX COOpYyxKeHMil, a TakKe [Js pellleHUa psAja THAPO-
JIOTHUECKHX 3ajad TpeOyloTcsi NaHHblE O KOJHYECTBE OCAAKOB,
BBIIABIIHX 34 KOPOTKHE OTPE3KM BPEeMeHH — CYTKH M Jla)Ke yachl,
HepelKO Haj OTHOCHTEJIbHO HeOOJBIIMMH TeppHTOpHAMH — Bac-
CeflHAMH peK B HECKOJIBKO COTeH, a HHOrjJa M [eCATKOB KBa-
IAPATHBIX KHJIOMETPOB, HO 3aTO NOCTyHalUiHe KaK MOXHO Obl-
crpee, ocofeHHO B cJyyae 0CaAKOB 00/bLIOH HHTEHCHBHOCTH.
AHanornunnpie CBeJAeHHS, HO MOCTyHaIide C emle Gojblueil ome-
PATHBHOCTBIO, HYXKHDI H JJIst CJAYKOB ONOBelLleHHA 00 onacHbIX
METEOPOJIOTHUECKHX SBJEHUSX (BHe3alHBIX MOBLILIEHHAX YpPOBHS
pPeK ¥ BOAOEMOB, HaBOAHEHUSIX U T. 11.).

Unble tpefoBaHis BbABHTAeT cayxba nporrHosos. as wuee
ryiaBHOE — IIPOCTOTA M OMNEpPaTHBHOCTb cOopa eRHMHOBpPEMEHHOH
HHPOPMAUUH O KOJIHYeCTBAX OCAJKOB C OTPOMHBIX TEPPUTOPHH,
COH3MEPUMBIX C TEPPHUTOPHEH CTpaHbl, 3a MPOMENKYTKH BpPEMEHH
3—12 uac.

B macrosmee Bpems B uapomercayxOe NPOBOAMTCA KOM-
IJICKC MepOoNpHSTHH 110 TEeXHHUeCKOMY IepeBoopyKeHuio HabJaro-
JareqbHoil ceTu. KoHEUHOH Lesdbl0 3THX MepONPUATHH SBJSIETCS
cospanue ofIlell cHCTeMBl CpPeACTB HabualoReHus, cbopa, mepe-
dayd u o6paloTKd JNaHHBIX, ofecnedupawllefl NOAPOGHYIO H
ONepaTHBHYIO MeTeOpOJOTHUECKYIO HH(POpMAalUIo MO BCeH TeppH-
TOpI/II/I CTpaHbI. .

MHorie npo6iembl TeXHHYECKOTO NMEPEBOOPYKEHHS CETH Tpe-
OyI0T mpoBefeHust CHelHadLHbIX HAyYHO-HCC/E0BATENbCKUX pa-
60T Aaa BHIGOpa NPUHUMIOB M PaspaboOTKH TeXHHKH METEOpOJIo-
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THYECKUX HM3MepeHMH, KOTOpble MOTYT ObITh MOJOXKeHbl B OCHOBY
Takoro nepepoopy:keHus. K takum npobjemam, GecCHOpPHO, OT-
HOCHTCS1 3ajauya U3MepeHUs JKHAKUX OCaJKOB — BeJUUYHHBI BECh-

~Ma U3MEeHYMBOH BO BPEMEHU 1 NPOCTPAHCTBE.

CymiecTByOmMi MeTOA H3MepeHHs KOJUUecTBa OCALKOB C
IIOMOUIBLI0 Ha3eMHOH CeTH 0CaJKOMepPOB U mJoBHorpados, Tpe-
Oymolinii COTEH THICAY U3MEpUTEJbHBIX NPHOOPOB, upe3BblYaiiHO
HEONMEpATUBEH H, O CYLIECTBY, He TONAAeTCs aBTOMATH3ALMMU
npu cbope, 06pa60TKe un nepejave uHpopmauuu. Kpome Toro,
KanuTaJOB/0KEHHUsI, KCIJyaTalHOHHbIE PacXoabl U TPYAHOCTH
cbopa, 06pabOTKH M LeHTpaiH3aluuu HHbopMauuu of ocaikax
AJd CeTH JOCTATOYHOH IIOTHOCTH NpH AAHHOM crocofe uU3Mepe- -
HHA Obd Gbl CAMIIKOM BEAHKH.

B 1o ke BpeMs pabotel, nposeieHHsle B CCCP u 3a py6e-
KOM, NOKa3aJu NPUHIMIKANBHYIO BO3MOKHOCTL pafHOJOKALHOH-
HbIX H3MEPEHMH XHUJKHUX OCaJKOB, Ouard KOTODLIX MOIYT Haxo-
AUTbCSE Ha paccrosHun a9 100—150 kM oT pammosiokatopa.
PaauojoKalHOHHBIT METOX H3MEPeHHsl OCaJKoB, NPH KOTOPOM
C OJNHOro IYHKTa HaO6/I0JeHHs MOXKHO HNOJYYdTh JaHHble 06
oCajlkax Ha IVIOUIa/NH B HECKOJNBKO [ECATKOB THICAY KBa/PaTHBIX
KHJIOMEeTPOB, MOXKeT [aTh CYIIECTBEHHLI 3KOHOMMYECKHH BBI-
UTPBIL, YNPOCTHT cbop, mepegauy U 06paboOTKy pe3y/JbTaTOB
usMepenuii. Kpome Toro, nmpu 3ToM BO3HHMKAlOT HOBBlE KauecTBa
UHpOpMaluK, Takde, HampuMep, KaK MOJYueHHEe 3a HECKOJBKO
MHHYT 0O0Ilefi KapTHHBI paclipeje/eHdst 0CaJKOB Ha OTPOMHBIX
IPOCTPaHCTBAX.

Hecmotpst Ha TO uTO mepBble OULITHL PAJAHOJOKALHMOHHOIO H3-
MepeHHsl OCadKoB ObliM NpoBefeHb Oosee 15 JjeT ToMy Hasan
u ¢ tex mop B CCCP u 3a py6ekom OBLIO BHIMOJHEHO GOJbIIOE
KOJIHUECTBO TeOPeTHYEeCKUX U SKCIEepHMeHTasNbHbIX paboT 1o 9Tol
npobJeMe, HaleXHbIX AAHHBIX O TOYHOCTH DPajHOJOKAllMOHHOIO
MeToJa M3MepeHUs OCalJKOB 0 CHX IIOp He cyluecTByeT. DoJee
TOro, UMeWllHecsl B JHTepaType CBeNeHHs BeCbMa IIPOTHBOpe-
UHBBHI. _

B cBasu ¢ atum B 1964—1965 rr. B LleHTpasbHoll aspoJo-
ruueckofi ob6cepBartopud, [ocylapCcTBEHHOM — IHIPOJIOIMYECKOM
HHCTHTYTe 1 YKPauHCKOM HayYHO-HCC/IeA0BaTeIbCKOM M'HAPOMETEOD-
POJIOTMYeCKOM MHCTHTYTe ObliM NpOBEJeHbl LIMPOKHe 3KCIepHu-
MeHTalJlbHble HCC/IeOBAaHUS pPaAMOJIOKAlMOHHOTO MeTOAa H3Me-
peHHst 0CaJKOB [/51 BHIACHEHHSl €ro BO3MOXKHOCTeH W orpaHude-
Huii . O6Liee pyKoBOACTBO paboTaMH OCYHILeCTBJASNOCH paboue
KoMHCccHell mof mpefcedatensctsoM B. A. YpuiBaeBa. Ha mpose-
AeHue paboT OblL1 JaH KpakiHe OrpaHUYEHHBIH CPOK — MeHee JBYX

! s pemieHust HeKOTOPBIX BCMOMOTaTeNbHBIX 3a4ay K paboTaM MpHBJe-
kajuch Takxke ['napuas reodusuyeckas oGcepsatopus um. A. M. Boeiikosa u
HucTuTyT npukaanioil reopu3HKH.
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set. Takas OTPaHHYEHHOCTh BO BDEMEHH, eCTECTBEHHO, CKasasack
ga Bribope METOAOB HCC/E/L0BaHHSA. .

AKcnepuMeHTaNbHbIE pau60Tbx, CBA3aHHblE C OpraHH3auuel,
nposefierneM H 06paGoTkoli HaGJiojeHHd Ha IIOBHOMETpUye-
CKHX MOJIUTOHAX, NPOBOAMIMCH COTPynHHKamH Baanaitckoit ma-
YUHO-HCCIe/IOBATeNbCKON  THAPOJIOTHYECKOH Jgabopatopun I'THU
noa pykosoactBoM B. C. TonyGesa. . )

PaspaGoTka, BbIIOJIHEHHE W HACTPOHKA Pa/HOJOKALHOHHOH §
pajiHOH3MepUTENbHOH annaparypel, €e sKcmiyartaus u obecre-
ueHHe KPYLJIOCYTOUHBIX HAOJMIONEHAN OCYIMIECTBASINCE Cuiamy
COTPYAHUKOB J1abopatopun_paamonokaunu LIAO — B. B, Kocra-
pesbiM, JI. U. Besnucom, H. T. [Toremxunnm, I'. I1. Bepronepnim,
A. A. HepuukosbniM u jp. O6pabotka pesyabratos paanosoka-
LMOHHBIX HaOJIOAGHHI TIPOM3BOAMIACD COTPYNHHKaMu jalopa-
topun u3nkn obaakos LIAO nox pykoBogctsom A. M. Boposu-
koBa, M. I1. Masuna, B. U. CmupHoBa, B. III. Mlanupo.

InaBa I manncana A. A. YepHukoBoim u B. B, Kocrapesbim,
raasa IT—MW. I1. MasurbiM npu yyactun A. M. Boposukosa u
A. A. Yepuuxkosa, riasa 111 —A. A, YepHuxkosninm, B. B. Kocra-
pesum, M. I'. IloremkunwsiM u I, [1. Bepionesuim, rnasa IV —
B. Y. Cmuprosrim u Y. I1. Masunniu npu ywacrun A. M. Bopo-
BUKOBa, rpasa V—A. M. Boposukosum, U, TII. Masunbim,
B. B. Kocrapesviv npu yuyactuu B. U. CmupHosa. :

P no/e3HLIX COBETOB U yKazanufi IpH TMOJATOTOBKE PYKONHCH
¥ nevatu Obl1 gau B. I, Crenanenko, 3a yro aBTOPBI BLIPAKAIOT
CBOIO HCKPEHHIOW 6J1aT01apPHOCTD.




CHHMCOK OCHOBHbBIX OBO3HAYEHUR
A 1 b— KoHCTAHTH B cooTHOWeHun Z=A[®
B — saryxauue, BBOAUMOE B npugMbeﬁ TPaKT pajuosokaropa (ab)

= BT - KM?
C — nocrosiHHan paauoJoKaTopa, cBsasiBapman Py u Z

e
C. — C BT )
1= p3 (MMS/MS
D — nuametp xanemn
H —cnoit ocankos
A — NPOCTPAHCTBEHHA NPOTHAXKEHHOCTL 30HIMPYIOWETO HMOyJbCa
I — MHTEHCUBHOCTL 0CALKOB
K — xosdhhHinenT corjacoBanus, sBASOLUACT  Ko(DOhUIHEHTOM
Nepexofa OT CJIOeB OCAJKOB, ONPENEJEHHBIX IO PAaAUOJOKA-
UMOHHBIM JAHHBIM B YCOJIOBHBIX EAWHUHAX, X C/JAOSIM OCaiKOB
B MUAJIHMETpax
Ky — BendunHa KosdpuuueHTa COrIacoBaHus, NPUBOAALIAS K MHHH-
MaJIbHBIM CPeHAM KBaZADaTHYECKHM OIIHOKaM
Rk — xostdunuent ocnabieHus paanoBoJH (A6/KM)
N — cyeTHast KOHUEHTPAUHS YACTHL OCAAKOB
n(r) u n(D)— pacnpenesenue xaneab OC4AKOB COOTBRTCTBEHHO 1O pajwycam
W aHaMerpam
Py — uMuyancHAs MOLIHOCTb PaJHOJIOKATOPa

P, — cpeansis MOIHOCTL PAJH0IX0 HA BXOJE NPHEMHHKA DPAajHOJIO-
Karopa
2

— —

i P.=P, —-Ri——
2
— =t
Py — MHHHMAJBHO DerHCTpHpYeMas BelHuMHA P,
R —paccTosiHHe OT paiHOMOKaTOpa L0 LeJH
R, — paccrosiHde Koppekinn
V — CKOpOCTh YCTAHOBHBLIErOCs NaA€HHS YACTHL OC4JKOB OTHOCH-
TeJALHO BO3JyXa
Z,— pauoJIOKALlHOHHast oTpaxkaeMocTh (MM8/M?3)
Z — panuoJIOKaLlMOHHAsA OTPa)kaeMOCTh B PEJEeBCKOM NpHOJMKe-
HUH ’
N— o6beMHAsl OTpazkaeMoCTb (ceueHle 00PATHOrO pacCesHusl eu-
HHUBI 06BeMa)
% — 6e3pa3MepHbIl KOS(QQHIMEHT, yuHThIBalOLME ocjabaenue pa-
JHOBOJIH
A~ fvHa BOMHEL

U — GespasMepHbll MHOXHTENL B COOTHOWIEHHWM cBsi3H P, ¢ Z,
VUHTHIBAIOWLUE OTKJOHEHUE PACCESHUA OT DENeeBCKOro
0 ¥ Op— COOTBETCTBEHHO CpEAHAs KBajpaTHUecKas OLIHGKA H3MEpeHHs
0CaJKOB PaiAMOJIOKATOPOM H ee MHHHMAJLHOE 3HayeHue
(raiaBpt IV 1 V)
Og 4 Ogg — COOTBETCTBEHHO  CpelHAA  KBAJPaTHUECKA OTHOCHTENbHAsl
omubKka H3MEPEHHs OCAaJKOB pAfHONOKATOPOM W ee MUHU-
MasbHOe 3HadeHHe (rsasbl IV u V)
P -— KosddunneHT 3anosueHns (GespaaMepHast BeJMupHa)

Hugeken

0 — muioBHorpaduyeckue BeIMudHbl (M3MEPEHHBle Ha3eMHON CEThIo)

YCa — yc/IOBHBI€ BEIHUMHLI (H3MepeHHble pAafHOJIOKATOPOM B ye-
JIOBHBIX €IHEHIIAX)

PJt — PaJAHOJIOKAUHOHHBIE BEMHUMHEl (MU3MEpEHHbE DPaHOJOKATODOM
H nepepe/eHHbie B OObIYHBIE €AMHMILEI H3MEPEHHs)




> Fnaga |

METOAb! PALMOJIOKALUOHHBIX W3MEPEHUA OCAQKOB

Hauuuas ¢ 1945 r., xorpa Paiin [91] npumeHua cTporyiwo Teo-
pHIO PACCEAHHST BMEKTPOMArHWTHEIX BOJH HA JHIJEKTPHUECKHX
cepax, passutyo Mu [83], aus pacuera o6paTHOro paccesHus
. OT 4aCTHI OCAAKOB, BHIIOJHEHO GOJBINIOE KOJHIECTBO TeopeTHYe-
CKMX paboT, MO3BOJAIOUINX C JA0CTATOUHOH TOUHOCTHIO BLIYHCAHTD
5¢heKTHBHYIO TUIONIA/b PacCesiHUs W NOTVIOLIEHUS AJs KUILKHX
0CaMKOB, €CJaH H3BECTHbl KOHUEHTpallust M CHEKTp pa3MepOB Ka-
neab. Peulenne o6paTHOl 3aauu — olpejeleHne KOHUEHTpaluH
M CIeKTpa Kamedb MO CpejJHed MOUIHOCTH PaAHO3X0 HJH MOIJo-
LIeHHIO Ha [yTH PacHpoCTPaHeHHst PalvOBOJH — HEeBO3MOKHO Oe3
NOTIOJHUTE/ABHBIX JaHHBIX O CHEKTpe Kamesab 0caikoB. [locKonabky
CHEKTPEl 0CA/KOB CHJILHO M3MEHSIOTCA BO BPEMEHH M INIpOCTpaH-
CTBe, ONpefesneHie HHTEHCHBHOCTH MM BOAHOCTH OCaAKOB IO Xa-
PAKTEPUCTHKAM pajHOJOKAIMOHHOTO CHrHa/ja uoTpeboBaso fJe-
TaNbHOTO U3yYeHU$i HX MHKPOCTPYKTYpbl W paspabOoTKH pasJud-
HBIX PajHOJOKAILMOHHLIX METO0B H3MepeHUsl OCaKOB.

§ 1. H3MEPEHWE WHTEHCMBHOCTH OCALKOB NO PAJIHOJIOKALHOHHOM
OTPAXAEMOGTH

V3BecTHO HeCKOJIBKO METOMOB H3MepeHHsl 0CaJKOB pajHoJIo-
KalMOHHBIMKU cpeacTBaMHu. HanGosee pacnpoCTpaHeHHBII M3 HHX
OCHOBaH HA B34MMOCBf3H MOLLHOCTH CHIHAaJIOB PajMO3X0 K HH-
TEHCHUBHOCTH OCafKOB.

Taxas B3anMocBsisp HoJyueHa Ha OCHOBaHHM ypaBHefins pa-
AWosIOKalu 0CasKoB, KOTOPOe B YIPOLIEHHOM BHJle MOXKeET GbiTh
NPeACTABIEHO KaK :

p,=tZy, (1.1)

rie C— HEKOTOPHIT HOCTOSHHLI KO(QQHIUENT, 3aBUCKIUUE OT
Iapamerpos PJIC; R — paccrosiHue 10 HccaelyeMoii 30HEI Ocaj-
KOB; % — KO3 huLKHenHT, yunThBaOWHH ocaabaeHue pauoBOJIH,
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M Z — Tak HasblBaeMasi paJMOJOKaLHOHHAST OTpaXKaeMocTh ocaj-
KOB, KOTOpasi MOxKeT ObITh onpesiesleHa COOTHOLIEHHEM

Z = 261) (1.2)

e CYMMHpPOBaHHe BeJeTcsi N0 4acTHIAM, HAXOASIIHMCH B npe-
Hejax eAnHHYHOro obbeMa, a Kos(pQHUUeHTH §; PaBHBl OTHOIle-
HUo 3 dexTUBHBIX ceueHui paccestnis no Mu u Pesero ansa ka-

' meab guamerpom D,

Ecau BbinosHeHO ycjaoBue D<A, T0 KO3bOUIHEHTH §; MaJo
OTJINYAlOTCA OT efrHulbl U {1.2) mpuHUMaeT BHA

Z=2D} (1.3)

MmelHo 3T0 COOTHOMIEHHE TPHHHMAJOCh A0 MOCTAEAHEro Bpe-

MEHH B JHTepaType 3a olpelesenue Beanunusl Z. Jlis Meako- |

Kamne/JbHbIX 0CaJKoB D<A u 06a COOTHOLIEHHS NPAKTHYECKH CO-
BnaganT. OIHAKO NPH HAJUMYHU HOCTATOUHOTO Yucaa KPYHHBIX
Kanejab HeoOXOAMMO YUHTBIBATH OTKJOHEHHS OT pesieeBCKOTO 3a-

KOHa paccedHus, 'a CJeloBaTeqbHO, NMOJb30BATbHCA BbIpaxKe€HHEM |

(1.2). K coxanenuto, B 60JbIIHHCTBE paboT, HIUTHPYEMBIX HHXKe,
5T0 00CTOATENLCTBO HE YYTEHO W MOA Z NOHMMAaeTcs BeJMUHHa,
onpenesisieMast cooTHomennem (1.3).

"7 B 1948 r. MapwaJui u HanbMep [81], npoananusuposas 6oib-
II0e KOJIMYeCTBO 3IKCIEPUMEHTANbHBEIX AAHHBIX O pacrpeieeHyi
KareJb 0CaAKOB MO pasMepaM, YCTAHOBHIH IMHPOKO H3BECTHOE
COOTHOMEHHe Mexay Z u [:

Z = 200/", (1.4)
rie Z BelpaKeHo B MM5/M%, a [ — B MM/uac.
3a nepBeiMu paGoramu Jloyca u Ilapconca [77], Mapuranna

u [Taasbmepa, Becra [38] mocsenoBajo 3HAYUTEIBHOE KOJHYECTBO
HCCAeNOBaHN CIEeKTPOB Kanedb OCAaAKoB # Z — [-COOTHOMICHNH

B Pa3JHYHBIX reorpaduuecKux U CHHONTHYECKHX YCJOBUSX. Baan-' |

vapa [39] usyuan oporpaduueckue oCaaKum U3 TeNJAbIX 06/1aKOB;
GoablIOe KOMMUECTBO AAHHBIX 06 ocaikax B wTate UiniHoc
noJyudeHo ¥ TpoaHaaudupoBaHo [:koncom [68], Mioasepom n
Jxoncom [84], ®ynausapoit [52). O6mnpubili MaTepuans o6 ocap-
Kax B Tpommueckux muportax (MHaua) npeiactabaeH Keakapom
[71] u CuBapamakpuimnasoMm [93]. Joxaun B Kaname wusyuanuce
Xynpowm [62], a Xurrc [59] noayuun Z — [-COOTHOLIGHUS AAs OcCaf-
koB B ABctpannu. ChneKTpasJbHBIH COCTAB 0CaAKOB ‘U Z — [-coor-
HOWIeHusl Ass pasanunsix paiionoB Coerckoro Corosa noapo6Ho
uzyuaauce WM. B. Jlursunoswim [12], B. M. Myunuxkom [l6],
E. A. INonskoso#t u K. C. Iudpuneim [19],-A. B. Ulynsukum [26].
MHorouycieHHBIE JJaHHBIE Pas/jHUHbIX aBTOPOB aHAJH3HPOBAJINCH
i o6obwanuck Barranom [37], CuBapamMakpumnanom [93], Ataa-
com [32] n ap.
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Tabauya |

3uaueHusi napamerpor Z — I-cOOTHOmeHHH,
foJNyueHHblE PASTHYHBIMH HCCASNOBATENAMH
no JaHHbIM H3MepeHUH CHEeKTPOB PasMEepPoB Kaneib MO e

4 » ABTOp U TOl Mecro Haba0AeHRH Ipumeyanue
300 |1,44 | Bexcaep, 19471, [104), | Bamunrron, CIIA | Jluun
no naHHbIM Jloyca
u Tlapconca, 1943 r.
[77]
914 [1,58 | Bekcaep, 1948 r. {104], | Bawusurron, CUHIA | Jluun
no JaHHbiM Jloyca
u Tapcouca, 1943 r.
[77]
204 11,54 | Becr, 1947 r. [38] Afinncnac, Begu- | JIHBHEBHIE AOXAU
: KOOpUTaHus
630 | 1,45 { Bect, 1947 r. {38] Ly6epitaec, Beny- | J/IMBHEBbE 10%AH
KOOpHTaHA5H
208 1,53 | Aunepcon u 1p., Tapaiickue octposa | Pasnuunbie  AOXAH
) 1947 r. {37} (BEPOSITHO,  He-
oporpaduueckuey
190 1,72 | Mapmanan u ansbmep, | Pasayunble mecta | Pa3AMUHBE  TURH
1948 r. [81} Ha6JoNeHuil KO e i
220 |1,60 | Mapwana u [Taasmep, To we To we
1048 r. [81)
295 (1612 Xyg, 1950 r. [62] Kanaza JIuBHERBE JOKIU
180 {155 | Bywep, 1951 r. [40] | Kes6pumx, Mac- | OOnOMHbE n0XAH,
cauycete, CUIA JAHBHH ¥ TPO3BI .
127 1287 } Xurre, 1952 r. [59] | Ascrpasus Jlupsu
3L011,71 | Banuapn, 1953 r. [39] | T'asaiickue ocrpona | Oporpaduueckui
. AOM b, Buytpu
obnaka
16,6 11,55 To we To xe Oporpaguueckuil
noxab. Ha k-
He# rpasHane 06--
Aaka
290 (141 » » I'posu
396 1137 | Jiwonc, 1955 r. [67] | Llentpanpupiii Via. | Joxam pasiuusoro
augoiic, CUIA THIa
§§6 2,37 To xe To we poant
310 1,24 » » Jlusuau
158’ 1.25 , > > O6A0KHBe 0CaTKR
1,54 | Jlursunos, 1956 r. [12] | Sas6pyc, CCCP Tasnomuil sepHACTHIi
257 1155 crer |
E To xe To we Tawuiuidl cHEr ¢pe-
nefi 3epHUCTOCTH
398 11,47 » » Tawomui pCHer He-
3epHUCTHIH
162 11,16 | Arpac Umeaa, Jlexcunrron, CLIA Oﬁﬂgmﬁble ocalkH
215 |13 1957 r. [33] .
350 1\4‘21 To xe To we To xe
310|134 ;




ABtop u rox

Mecto uabmonenni

[pumeuasne

1,7
1,49

1,59
1,64

1,42

1,41
1,42
1,60
1,56

1,42
1,67

1,41

1,94
1,92

Casbman, 1957 r. [21],
no JAanHnbiM [loas-
xoBo#t u [Hudpuna,

1953 r. [19]

Hlynauxui, 1957 r. [25]

Pamana Mypru

U

Tynra, 1959 r. [88]

To xe

IxoHc
1960 r. [69]
To we

Hxone
1960 r.
To xe

»
»

CuBapaMakpHIuyay,
1961 r. [93]
To xe
»>

u  Mwouep,

u  Mwoanep,

Jlenunrpasuckas o6-
aacts, CCCP

Mockosckas  06-

nactb, CCCP

Xaungana, VMunans
Hean, WUnnus

Matiamn, CIIA

Yemnain, Huau-
notic, CLLIA
Maiamu, CILA

Uemnaiu, Waau-
Hofic, CILIA
Mavamu, CILHA
Yemnain, Hanu-
Hoiic, CIHA
ITyna, Unans

To e
>

JlupHeBple H  06- |
JNOXKHBIE ROWIU

Howau pasinunpix
TUHOB € HHTEH-
CHBHOCTBIO:

a0 7 mM/uac
ot 7 Ko
60 mMM/uac
Goabme
60 MM/uac

Oporpadnueckue :
MYCCOHHBIE  JO- -
WU

Heoporpaguueckue
MYCCOHHHE 0~
KM

O6aoxHbEe nOXAHU

To we
JluBHHu
>

Cposwt
»>

["'poant

O6aoxupie TOXKAN
Joxan U3 Temanx

06J1aKOB
JluBHeBbIE # 060K~
HbIE ZOXM

1,701 Myuung, 1961 r. {16] | Kues, CCCP

Bcee ncenenoBarenyt HCIOAb3YIOT Z — [-COOTHOIUEHHS B BHAE
Z=AIb TlpuBonumble HMH 3HauyeHHd mapamerpos A u b cuabHo
U3MEHAIOTCA HE TOJBKO B 3aBUCHMOCTH OT THIA AOXKIAeH U reo-
rpauuecKHX YCJIOBHE, HO Raxe B fpelenaax OJHOIO THIAa HO¥K-
aefi. Otn KoseGaHusl 3HaueHu#d A U b BeJHKH, HECMOTPSE Ha
TO YTO aBTOpBl NPHMBOJAAT, KaK NPAaBHJIO, 3HAYEHHA NAPAMETPOB,
ocpefHeHHbBle Mo GogpIIOMY Martepdany Habmogenudt. Harasag-
HOe INpejcTaBleHHe O Xapakrepe Z-—/-cOOTHOIIEHUH, MOJyYeH-
HLIX Pas/M4YHLIME aBTODAMH B Pas3HbIX YCIOBHAX, gaer Tabia. 1,
B KOTOPOH coOpaHbl pe3yibTaThl GOJBIIMHCTBA MOACOHLIX Hecie-
JOBaguH, HauaThXx ewe B 1943 r.

Boawbniolt pasbpoc kKoadphunnentos Z — [-COOTHOWIeHUH ene
Gosee HaNISIHO HJIOCTPHPYeT paborta @dynsusapnt [B53]. Ha
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e, | B KOOpAMHATAX A w b ugobpaxeHsl pedyabTaThl H3Mepe-

phe ans Maitamu (CIUA) 1 Toxno (SImonus).

mmna)aMeprr A u b MeHswoTCs, KaK BuAHO u3 puc. 1, ot 70
o 500I u or 1,0 1o 2,0 coorsercTsenHo. IIpn sTom pasbpoc To-
wex B KOOpAMHATAX A u b TakoB, 4TO LEHTPAM 3JTHIICOB, BKJIO-

qatoutix 90% TOUEK A8 0CaJKOB KaXKIOTO THIA, COOTBETCTBYIOT

A
7500

W N =

1000
800

700

500

f
|
\

300

100
g0

70

L A
50

0.9 11 73 15 77 19 21b

Puc. 1. dauusie o pas6poce koadduuuentos Z — [-cOOTHO-
IIeHHs A9 OCaJKOB PABJMYHOrO Tuna (3aHMCTBOBaHm y Pyn-
3uBapu [53)]).

I — 139 TPO3OBLIX fomaed, Z— aan auBaeH, 3— Aad OGJAOMKHEIX A0KALH, .

v

Clreiyioliue cooTHolieHusi: 450 /546 jas1 rpo30BHIX A0XKAeH,
300 /137 nas gusHedl m 2057048 nas 0610%KHBIX 0cankoB. OTKiO-
HeHHs 3KCNepUMEHTaJbHbLIX 3HaueHuit A u b OT cpeiHHMX OCTH-
raloT coteH npouenTtos. PaboThl Arnaca w Umenn [33], Xapou u_
Hunrna [57), Mmau [65), Xapan [58], Boiiensana [41] n ap. yxa-

SbIBAIOT Ha OTKJOHEHUE pacnpeleseHnil Kalleab IO pasMepaM B
OCajakax ot npeanoxenkoro Mapiuannom n [Taabmepom. '

ViHTepec, nposipiiensbili’ B pajge paboT K BONPOCY H3MeHEHUS
CIEKTPAJBbHOrO €OCTaBa OCAAKOB IIPH HX NAJ€HHH 10 3€MJIH, He
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cayyaed, B obmeM ciiydae HHTEHCHBHOCTb OCaAKOB H2 HEKOTOPOI
BBICOTe HaJ 3eMJeH MOXKET OTJHYAThCH OT MHTEHCUBHOCTH Y NO-
BEPXHOCTH 3eMJIH.

B paborax Purbu u jp. [89], F'anna u Mapumanana [55)], Uman
u ap. [64], Umau [65], Atiaca u Umens {33], Masuna u Cxocul-
pesoit [I13] oueHuBasoch BAHsAHHE HCTAPEHHS, KOATYJAAUHH H
CABUTa BeTpa Ha H3MECHEHHe DacnpejeseHHs1 Kaneab Ko pasMe-
paM NpH HX MameHHu.

DBOJIOLNIO CIEKTPa Kallelb NPy HX MadeHuu ¢ BHICOTHl 1650 M
nceaenosan KsfitTon [46] ¢ momompio QOAMIEpOBCKOTO painoIo-
kaTopa. OH yKasblBaeT, YTO H3MEHEHHs CIEKTPOB MOTYT BHI3BATh
KaK pOCT, Tak H yObiBaHHe HHTEHCHBHOCTH OCajKOB, OJHAKO B
00/IbINMHCTBE CayyaeB 3TH usMeHeHuss manasl (0,02 16 wa 450 m).

Teoperuueckn 3TOT Bompoc paccMatpuBancs Xapau (58], xo-
TOPbIl paccuHTaJd H3MeHeHHEe CHeKTpa Kameab AOXKAA ¥ Paiuo-
JIOKaLMOHHOH OTpaXKaeMoCTH Z ¢ BBICOTOH C y4eTOM IpaBuTa-
HHOHHON Koaryasuun u ucnapenmsl. Uro6bl corsmacoBaTh CBOH
pe3yabTaThl C KCNEepUMEHTaJbHBIMU AaHHBIMU 3apnepa (1957 r.),
Xapau NpeanoJozxKua, YTo B CIEKTpe pa3MepoB Kaledb Ha YPOB-
He TasiHMst COMEp:KHTCH MEHbIe MEJKHX Kaledb, YeM 3TO cJe-
nyet u3 pacnpefenennss Mapmanna — [Tansmepa. Ilpu s310M OH
Hamed, 4To Z noJjXHO BO3pactath Ha 0,4—0,85 n6 or yposus
TaSTHHUST 10 3EMJIH. .

Cumc [92], ucnonbays doTokamepy ¢ 3KBHBaJEHTHHIM HCC/Ie-
nyembiM o6beMomM ! MP, NPOBOANA HCCAEROBAHUA BapHauuil pac-
npejeeHusl Kallesib O pasMepaM B JBYX pa3HeCeHHbIX Ha [Be
MHJIM TOUKaX C LeJbl0 ONpejesneHuss HaleXHOCTH H3MepeHus
Z — [-cooTHOWIEHNS B OAHON TOUKe M pACIPOCTPAHEHHS] ITOTO
COOTHOIIEHUS HA BCIO MJIOLIANEL 0K /IS

Pesysarratel naMepenufl nokasanu, 4to obwiuno Z— I-coot-
HOLIEHUS, ONpPeAcsieHHble N0 AaHHBIM H3MepeHu# B OJHON TOUKe,
OJIH3KH K pe3y/bTaTaM H3MepeHHH B IpYro#i Touke, OJHAKO €CTh
cIydYad, KOrja MNpOCTPaHCTBEHHbie H3MeHeHWsl CIeKTpa Kallesb
CJVIIKOM BEJWKH, YTOOB MOXKHO OBLIO NPUMEHHTL A 0OeHx To-
vek equBoe Z —/-cooTHollenne. CjeflyeT OTMETHUTh, uTo Z — /-
COOTHOILIEHHSI TOJAYYeHbl B HaHHOH pabore mo Bcem npoGam B
KaXX710# TOYKe M3MEepeHU# 3a BCe BPEMS KaXKAOTO AOXKIS.

Iynsankui [26] onenmnBan BaHsHUe HeCHEPHUHOCTH T0MKIEBBIX
kanejab Ha Z — [-coorHowenusa. OH npuilenq K BHIBOAY, YTO B
ocajrax OGoJbllofi WHTEHCHBHOCTH 3TOT 3(B(eKT CAeAyeT YUHTHI-
BaTh. .

Bekcnep n Araac [106] yunn OTKIOHEHHS 3aKOHA paccesiHus
OT peJeeBCKOro, MoJb3ysich ofipefencuuem Z B Bue (1.2), v me-
pecuurtanu Z — [-cOOTHOLIEHHs] AJs paclpeleleHHs Kamelb 0O
pasmepaM Mapmagna — INansmepa (Taba. 2).

Bonbwoi pasbpoc xoaddpuuuenton Z — [-cootsomienud, 06-
HapyXeHHLIl TIpu pacueTe MO CIEKTPaM Kallelb OCafKOB M NpU

12

%
.§~




Ta6ruga 2

{1apadmeTphl Z — J-cooTHOmeHUs ISl pacnpejeieHusl Kanefp
no pasMepam 1o Mapwanny—Ilaabmepy B pasauuHbIX
AHanasoHaX BOJH

[—
. Tlapamerper Hapametpst
JLausa HHTeHCHBHOCTD cooTHowenus (| [lnnaa MHTeHCHBHOCTD COOTHOII e HUS
soanbl, | ocamkos, Mm/gac [T | BOMHEL | ocamcop, mm/uac
MM , A o MM A b
J—
0.62 0—5 240 1,1 1,24 20—100 820 1,15
0.62 5—20 345 | 09 | 187 0—20 330 | 1,54
0’62 . 20—100 540 | 0,75 1,87 20—50 500 1,40
0’85 0—5 350 1,32 1,87 50—100 750 1,30
0,86 520 450 | 115 3821 — 275 | 1,55
0:86 20—100 780 | 0,95 4,67 — 280 1,45
1,24 0—5 356 15 55 — 280 1,45
1,24 5—20 460 1,35 | 10,0 — 295 1,45

pa/IHOJIOKANMOHHDBIX H3MEPEHUSX, YKA3EIBAET HA HEOOXOAHMOCTH
[OBBEIHEHUS] TOUHOCTH pafHOJOKALHOHHOIO H3MEpeHHs OCafAKOB
¥ OTBICKAHUS] CIIOCOBOB KJIacCHPUKAUUK Pa3JAUYHBIX OCAZKOB MO
7Z — I-coortHouenuaM. OJHaKO TaKHe MOMBITKA B HacTosilee Bpe--
Msi ellle He TMPHBeJIN K MOJIOKHTEJAbHBIM pe3yabTaTaM.

CpasHennto Z — [-cOOTHOLICHHH, BBIUMC/IEHHBIX MO CIEKTpam
0CafikoB ¥ H3MepeHHBIX DPaJMOJiOKAUHOHHO, TOCBAILEHB PaboThi
Atnaca [29, 30], Dantunra u Jlarypa [43], Xynepa u Kunmaxkca
[63], Octun u Bunnsamca [34], Crayra n Hefina [95], Xyna [62]
v 1p. B GosbiuHCcTBe 3THX pabor, 3a uck/aoueHueM [63], Gulio
0o0HapYKeHO, YTO HM3MepeHHble PaAHOJOKAUHOHHble CHIHaJdbl Ha
5—10 16 Huxe BHIYMCJIEHHHIX HA OCHOBAHUU M3BECTHBIX Z — [-cO-
orHowenu#t. I1pobept-Ixonc [87] u Ocrtun u Jlxuoruc [35], usy-
UHB NPUYUHBI TaKUX PaCXOMKAeHWH, MPHUIIAM K BBIBOAY, 4TO TNpH
TILaTeJbHOM oOnpejlesieHHd BceX Ko3(QOHIMEHTOB B ypaBHeHHU
pPafnoJIOKalluy OCaJKOB M TOUHOH KaiuOpoBKe paluHOJOKATOpa
pacxXoxAeHuss MeXKAY M3MEepPEHHBIMH M BBIYHCICHHLIMH 3HA4EHHA-
M Z o0bsicHAIOTCS OIMOKaMH PajMOTeXHHYECKHX H3MepeHWH.

WUs HoBeflmnx paGoT MO CpPaBHEHMIO PaAMOJOKAUMOHHBIX H
IIIIOBHOMETPHYECKHX M3MEPeHUN WHTEHCUBHOCTH OCafXOB B TOUKE
npexcraBasier untepec padora Ocrun [36]. Ha ocHoBanuu cono-
CTaBJIeHU# 3HaueHWH Z, onpeleneHHbIX MO CHEKTpaM OCaiKoB H
H3 pafHOJOKAIHOHHBIX HAGMIONEHUI, OHA IPHIIJAA K BBIBORY, UTO
CHCTEMATHUECKOTO 3aHHKEHUs] PajuOJOKal(HOHHBIX JaHHBIX HET.

Ananus nauHbIX TOKasaj, YTO JIOXKJAHM, B KOTODBIX TPOBOIAM-
JUChb U3MepeHHsd, MOXKHO pasjle/iuTh Ha HECKOAbKO rpyni, OT/nn-
vammuxcs BugoM Z — [-cooTHomieHHd. PaauojoKanHodHbe H3Me-
peHust Ha JAByX Aaubax Bosu (3,2 u 10,7 cm) B ocadkax MaJof
VHTEHCUBHOCTH 0OBIYHO XOPOIIO COBNAJAIOT, a HeboJsbluyMe pas-
JUYHA BeI3BaHBI, BePOATHO, HECOBNAAEHHEM PalHOJOKAUHOHHBIX
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obbeMoB. B ocankax cpemneir u Goabmol unTencusiocTn (Gosee
4 MM/dac) CTaHOBUTCsI 3aMeTHBIM 3aTyXaHue Ha BOJHE 3,2 cM.
B sakiaioyenne OCTuH yKasblBaer, UTO €CJM MHTEHCHBHOCTh QCaf-
KOB 1O paAnOJOKAUHMOHHLIM AaHHBIM BBIYUCIATE M0 (POPMyJe
Z=200118, To panmoSOKaIlMOHHbIE U [JOBHOMETPUYECKHE [LaH-
Hble Ana 75% BpemeHu pacxoasitcsi He GoJsiee uem Ha 4 10.
B psne paGoT ucciefoBasoch BAMSIHHE 3aTYXaHHUA PajuOBOJH
B OCajfKax Ha TOUHOCTh PaJiHOJOKAIMOHHBIX H3MepeHH#, L13BecT-
HO, YTO 3aTyXaHHME DAaJHOBOJH B OCajJKaxX Pe3Ko YMeHbLIaercs
C POCTOM LJWHB BOJHHL. [103TOMY ¢ TOUKH 3peHHA yMeHbIIEHWs
olnGOK H3MepeHHH I[1e1eco00Pa3HO YBEJHYUBAThL AJUHY BOJHBI,
HanpuMep BeIOpaTh 10-cM quanason BoqH. OAHAKO ¢ POCTOM JUIH-
Hbl BOJIHBl  YCJAOXKHSETCST KOHCTPYKIMSL aHTEHHGH CHICTeMB,
MOCKOJbLKY TpeOyeTcs NoJdyuHTh I0CTATOUHO Y3KYIO 1UarpaMmy ga-
OPaBJEHHOCTH /15 ofecrneveHus] NaJbHOCTH HAJEKHOTO H3Mepe-
HuA ocaakoB 80—100 kM, u mazaeT BeJHYUHA OTPAXKEHHOH MOUL-
HOCTH (00beMHasi OTpazKaeMoCTb OCaJKOB IPONOPIHOHAJNBHA
-4}, O0e 3t1 npoGaeMbl WCcHe3aloT NpH Nepexojie K Gogee KOPOT-
KUM BOJIHaM, OAHAKO 374eCb BO3MOXKHBEl OUIHOKM BCJAEACTBHE 3a-
TyXaHusl pajHOBOJH B ocaikKax. Xutrudesans u Boppan [61], ana-
Au3upys omulKy onpefesieHns MHTEHCUBHOCTH OCajKoB, o0yc-
JIOBJIEHHBIC '3aTyXaHHEM, MpeAJoXKuan GopMyay Ajas KOppeKIHH
BLI3BAHHOTO 3aTyXaHueM yMeHblleHus cursajos. Ilpu atoMm ouu
MPEANOIOKUIN, UTO B JI0GOH TOUKE MOJS OCaJKOB CrpaBe/IHBL
CJIEAYIOIIHE COOTHOLUCHUS:
Z=AD, : (1.5)
k=FkJ", ) (1.6)
rae k—xosddunnent ocnabnenusi B ocaakax. [lpu najuuun
saryxanus (opmyay (1.1) crexyer nucars B Buje
R
Ed
B,=5Z10 hae (1.7
= ' 7)

rie k* —kospduunent ocnabaeHus paauoBOJH, 06YCIOBICHHOTO
MOTJIOUICHHEM B aTMOC(EpHBIX rasax W ocnaljeHueM B o6aakax
n ocafkax. {logcrasnsa Z u k* B (1.7), MOXHO noc/ie psana Tnpe-
o6pasoBanufi BeIpasutb [ uepe3 P,, A, b, vy, ky u aApyrue pesn-
upebl. Takasg gopmysa u Gela noayueHa Xurtudeaniom u Dop-
A2HOM.

B nunamasonax BoJIH, NIPUMEHSEMBIX /IS H3MepeHHs OCajKOB,
3aTyXaHdueM B aTMocepHHIX rasax u o0/JaKax MOXHO IpeHe-
6peub, ¥ BhIpaxenue aad [ mpHoGperaer BUf

1_ (RQ?) )I/b

. (1.8)
kao /v

Yoo
(40 4,3430

j (REP)Y 4R
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dopMyay AJs 3-CM AMAnasoHa BOJH MOXHO yIPOCTHTH
47], ecaii BOCHIOIB3OBATECS NAHHHIMH Mlomleupa {85], koTopHLIH Ha
CHOBAHUH aHAJHM3A DE3YNLTAaTOB BBIMHCIEHHH CEUCHHS ocaabie-
s M3MEPEHHBIX MM MHOTOUHMCJ/IEHHBIX CIIEKTPOB 0CaJIKOB
exoMeHAyeT NpHOIMKEHHYIO (GOpMyny A k B Bufle k=
9,93-107% Z. B 5T0M ciyyae HCTHHHOE 3HaueHHe Z, BhIpaXkaert-
cs1 yepe3 n3MeperHoe Z (opmyJIoi

a1y

Hua A
Y

zZ

Zy= % (1.9)

1_1,35.10*5deR
\ 0

Gea [OTNOJHUTEIBHBIX IMPEeNNOI0XKEeHHH OTHOCHTEJNBHO CBA3H Z
g I. MwooJasep ykasuiBaer, uto npubiaixkenHas dopmyaa aasa R
npuBoaHT K oumokam 0,3 16 npu Z=10° n 2 16 npn Z=10%
Tem He MeHee INpPUMEHEHHMe TakKoro COOTHOLIEHHS 3HAYUTENLHO
ynpoutaer kKoppekuuio. Cjenyer umerb B BHAY, 4TO molast mo-
npaBKa K M3MEDEHHOMY 3HaYeHHI0 He Oyler TOYHOH Kak Besej-
CTBHe HapylUeHHs] U30PaHHOH 3aBHCHMOCTH MeXAy R U Z, Tak #
BCJAEACTBHE BapHallH# CileKTpa Kalejb ¥ HETOYHOCTH Kaaubpos-
KH pafHoJ0KaTopa. '

Xurugenba ¥ bopran mpu ananuse 3¢hGeKTHBHOCTH KOppeK-
UMK pafroONOKalHOHHbIX H3MepeHHH OTPaxaeMOCTH Ha 3aTyxa-
HEe TMPUULIH K BBIBOAY, UTO BBeJEHHME KOPPEKIHH MOXeT NpuBe-
CTH K GOJIBLIMM OIIUOKAM B onpefesieHuu [, IpUYeM 3TH OIIHOKH
6yayT BO3pacTaTh C POCTOM HETOYHOCTH B ONpeleJeHHu MOCTOSIH-
Holl pafnosaokartopa. IIpakTHueckue cXeMbl BBeJeHHS] KOPpPEKLHUH
Ha 3aTyxaHue npepsioxenol Kopaupofi [74] u Beftmom [101]. O6
HCIOIb30BaHUK KOPPEKIHMH Ha 3aTyXaHHE NPU H3MepeHWH ocaf-
KOB C HHTEHCHBHOCTBIO 10 7 MM/yac coobimaer Aofisru [27].

Bomnpockl BauAHHS BEPTHKAJbHOIO NPOGUIA OCAAKOB M ILH-
PHHBl JUAarpaMMBl HampaBJeHHOCTH Ha TOYHOCTbL uU3MepeHusi
0caJKoB Ha OOJbIOUX pacCTOSHUAX paccMaTpuBanu Bekciep
[105], Monaawacon [50] u ap. CremeHb 3amojHEHus pagHOJOKa-
IIHOHHOTO O0'beMa YaCTUILAMH XKHJIKNX OCALKOB SIBJAAETCH OCHOBHBIM
baxTopoM B onpegeneHHH TpPEeNeNbHON  JAJbHOCTH - HalexkK-
HOTO u3MepeHusi ocankoB. OQUeBHAHO, €CJH CJIOH TasiHUs, pacro-
JIOKEHHBI TNOJ{ HYJeBO# uzoTepMol, OyAerT 3axBadyeH paJHOJIO-
KallMOHHBIM 00BEMOM, TO CBSI3b MOLIHOCTH OTPaXKEHHOTO CHTHaJa
C MHTEHCHBHOCTBLIO 0CAJKOB OyaeT B 3HAUUTE/LHOH Mepe yTpa-
YeHa H3-3a HaJuuusl B 30He TasgHHsA OOBOMHEHHDLIX CHEXUHOK M
KPHCTAa/IOB JbAa. B Talu. 3 npuBeldeHB 3HaUeHH Ryaxe Kak
GYHKUHK WMpPUHBL Ayya PajioJoKaTOPa M BBICOTHI HYJEBOH H30-
TepMbl Hy 151 yesoBuit HopMasibHOR pedpaKIuy U IPH YCJIOBHY,
UTO OCb PaJUOJIOKALUOHHOIO Jiyda Dacnojomena MOJN HYJAEBHIM
YIJIOM MecTa.
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; Tabauya 3

JNanbHocTh NeHCTBHA OCAAKOMEPHOr0 PajHONOKATOPA
B 3aBHCUMOCTH OT BbICOTHI HyJeBoii HzoTepmul H,

H WHPHHBI RUarpaMMbl HanPaBJeHHOCTH aHTeHHBI IO YrJIY MecTa O

Hy, xm
eD
0,5 1 2 3 4 5
0,5 61 97 162 191 222 252
1 45 76 123 160 195 224
2 25 50 90 121 150 176
3 18 25 66 90 124 143

Jrta rabnuna nokaswiBaer, yto yxe aas 0=1° n Hy=1 xum
pajuyc fAeHCTBUA JOXKAEMEPHOIO paJHON0KATOPa COCTaBJSIET
0KoJ10 80 KM.

[Mpu wanuyun BepTHKABLHOH HEOJHOPOLHOCTH OCALKOB M 3a-
METHOTO 3aTyXaHHsl PajHOBOJH 3aBHCHMOCTb MOIIHOCTH OTpa-
KEHHBbIX CHTHaJIOB OT paccTosiHHsA OyAeT OT/JIMYaThCs OT 2aKOHa
P, ~R™2 3anuXkeHHe HHTEHCUBHOCTH OCaJAKOB C POCTOM YyjaJe-
HUSI 9KCIIePUMeHTaNbHO uccaenosan Buascon [108], kotopslit npo-
BOJMJ H3MePeHHs] Ha PajHoJOKaUUHOHHOW craHnuun WSR-57.

OrpaHnueHns] B TOYHOCTH pajHOJIOKAUMOHHBIX W3MepeHuil
0C3/IKOB 3a CyeT 3aTyXaHus U CHeNU@UKH BepTHKaJpHOTO TIPO-
QUK OCAJAKOB SBAAIOTCH OCHOBHEIM (haKTOPOM, KOTOPBIA AOJ-

..\ IeH yudTblBaTbCs NPy BHIOpe pabouedl BOJHBI M HapaMeTpoB
AaHTEHHBI OCAJKOMEPHOTO PajgHoJOKaTOpa.

I1pyu usMepenun ocajkoB Ha MAOLLATH MOMHO HPEATNONONKHAT,
4TO TPOH30HJAET KOMIIEHCALHsl OUIHOOK 3a CYET OCpPefHeHus JaH-
HBIX HO BpeMeHH M npoctpaHctBY. ONHAKO 3TO MOXeT ObITh [0-
Ka3aHO TOJIbKO CpPaBHUTEJNBHBIMH PajAHOJOKAIHMOHHBIMH H IJIO-
BHOMeTpHUeCKUME HaOawoaeHusiMu.  PaboTbl, nmocBAlleHHblE u3-
o - MepeHHMIO O0CaJKOB Ha IJIOWajH, MeHee MHOTOQUHUC/CHHBI, 4YeM
' paccMOTpeHHble BBIIIE HCCAEAOBAHUR., JTO OOBACHSAETCS TPYHNHO-
CTIMU OpTaHH3aLUY CPABHUTENLHBIX Hab0eHIH.

Oznnolt u3 nepBbIX padOT 1O H3MEPEHHIO OCAJKOB Ha IUIO-
wanu 8 CHIA Opina padora Dahliepca [44). Dallepc npopen xa-
JUOPOBKY pPaanodoKkaTopa Mo GOJbLIOMY MOJHIOHY C MJOTHOCTBIO
| noxpemep Ha | km? Xa#izep u ap. [60] npumennnu ¢ororpa-
(rueckoe HHTErpHPOBAaHHE PaAHOJOKAUMOHHBIX AaHHBIX 06 ocan-
KaX Ha Towazd. PaauosioKauHoHHBEIE AAHHBIE HCIOJb30BAJUCH
Ji1s OLleHKH KoJIMYecTBa OCaJKOB B TOUKAaX, I'le OTCYTCTBOBAJH
roxjaemepn, Jie6ep, Meppur u Pobeprcon [78] ocpemnnau pe-
3VJIbTaThl HAGIIONEHUS MHTEHCHBHOTO Ao A B8 UHauawe (CHIA),
B noJIy4eHHBlE C MOMOLLBI paaucaoxkatopa WSR-57, s3a 24 wvaca.
[lo ocpesHeHHBIM HaHHBIM OblIa NOCTPOEHA KapTa H3OTHeT, KOTO-
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asi XOpOWIO COT/IACOBANACH € JAHHBIMH HEMOCPe/CTBEHHBIX H3-
mepehuit 88 nioBorpadgamMu Ha msomagu paguycom 115 muie.
CymMA OCA/KOB, BbIUMC/IEHHBIX HA OCHOBAHHH  OPMYyJibl
7=200 1%, coBnana ¢ NIIOBHOMETPHYECKONH CYMMOH € TOYHOCTHIO
okos10 2%-

Buancod [108] cpasHuBajg paauosoKalHOHHBIE [aHHble 00
ocaAKax, NOJyUeHHble Ha pajuoJoKaluoHHON craHuun WSR-57,
¢ pe3yapTaTaMiu IUIIOBHOMETPHUECKMX HaljlofeHult Ha CeTH H3
60 moKAeMEPOB, YCTAHOBAEHHBIX Ha miomand okono 1000 xm2
HecmoTpsl Ha TO 4YTO LeJbl0 HCCAeROBanusa ObI0 OmnpeieseHde
Aa/JbHOCTH HAJeXHOrO M3MepeHus ocaakos Ha WSR-57, mony-
yeHHbIC Pe3YJbTaThl NPEACTaB/SIIOT HHTepec. BHILCOH mpoBOaMI
y3MepeHus B TpeX AOKASX obliedl NpoAOJMKHTENbHOCTBIO 45 Yac.
On o6HapyXuJ, 470 AJs KaxA0ro M3 jgoxie#l Z — I-cootnoure-
HUSl CYIMECTBEHHO pasauyaiorcs. CpaBHuBas 4YacoBble CyMMbi
0CAJKOB [Jsi €AHHUYHOTrO MNPOAOAKHTENbHOTO AOXAR M HCHONb-
3y Nph 3TOM Z — [-COOTHOMIeHUE AJA JAHHOrO A0XKAst, Busbcon
Hames, uto aas 809 cayuaeB pazbpoc COOTBETCTBYIOUHX TOUEK
na rpacuxe g Hyy—1g Ay He npesBocxoant *+3 A6, ecan yaa-
JjeHHe He npesblaer 60 muap. st paccTOSHUM, NpeBbIIAOMIHX
60 MuJb, COBIIaZiEHHE PaTHOJOKALUMOHHBIX M IIIOBHOMETPHYECKUX
JNAHHBIX XYyXKe, NpPUYEM paJHONOKaTOp B CPelHEM 3aHHXKaeT Ko-
JIMYECTBO BLIABHIMX OCA/KOB, BUALCOH OTMETHJ TaKxXKe, 4TO s
BCEX Tpex AOKAeH 3HAYEHUS HHTEHCUBHOCTH PaJHOJOKALHOHHBIX
curfajoB Ha 5 16 u Oojlee HHXKe DaCCUMTaHHBIX MO (QopmyJie
Z=200 I8

®nannepe [51) cooburaer o6 omsltax bropo noroast CHIA 1o
U3MepeHHIO OCaJKOB Ha IJIOIaAM M 00 yCHeuiHOM HCIoAbL30Ba-
HMR PajdHONOKalMOHHON HHGpOPMAUUU B NpOrHose nasoaxa. Ta-
KHE [IPOTHO3H [I03BOJIUIAM B psiie cayuaeB usbexartb OGOJbUIMX
MaTepHaJbHBIX OTEPh U UeJOBEYECKUX KepTB.

Jksk Tur [97] npuBojuTr mnpelBapHTENbHble AaHHBIE palHo-
JMOKaIHOHHBIX H IJIIOBHOMETPHUECKHX M3MepeHHA 0CalKoB, INpo-
Boaamuxca HamuonansHolt JgabopaTopyeil CHIBHBIX IITOPMOB
(CHIA). Cornacdo TuM JaHHEM, Z—I-COOTHOWEHHs /5 YeThl-
PeX OTAeMBHBIX AOKAEH CUILHO Pa3iuyaloTCs H TOAbLKO IJS Ol
HOro cJaydasi  BblYHCJE€HHble HA OCHOBAHHH  COOTHOUIEHUS
Z=200 /16 3HaueHust COsT OCAJKOB 32 AO¥Ib YAOBNETBOPHUTENL-
HO COBnAMU ¢ AaHHBIMH Ha3eMHBIX H3MepeHull. Paguonoxauuon-
Hble [aHHble MOJydeHbl Ha craHuun WSR-57, usmepenus ocyiie-
CTBJIEHBl Ha ceTu M3 175 nalopuorpados ¢ MIOTHOCTBIO OLHH NPH-
Gop Ha 6 KBaAPATHBIX MUJb.

B SInonuu Aotisiru [28] nposojus cpaBHeHHE PafHONOKAIHOH-
HBIX W OCajKOMEPHBIX JAHHBIX NpH HaOJIOAeHUAX HAX NOJIUIO-
HOM 638 kM2, Ha KOTOpOM OBLIO yCTaHOBAeHO 47 mIoBHOrpadosB
W KOTOpHIfi pacnojaraJjcst Ha yAanenud ot 13 no 45 km ot pa-
Ivonoraropa. HaO.a10aeHnsi NPOBOJHJAHCE TOJIBKO B AOMANX
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cpeaHell MHTEHCUBHOCTH. PaJHO/IOKallHOHHbIE JTaHHBIE 06 HHTen-
CHUBHOCTU OCAJKOB TOJYUYEHH ¢ MOMOMUILIO PAa3JUUHBIX COOTHOIle-
HUH ¥ Kos(QullMeHTOB 3aTyxaunuill. B GOJLIIMHCTBE CAYYIAEB He-
NOABb30BaJOCh cooTHoweHue Z=200 /¢ oagpako B ocajkax, Aaio-
uux auddysHoe 3xo, paaHoJOKAalMOHHAs OTPaXkaeMOCTb Olpe-
Jdeassace no gopmydae Z=100/"* CpaBHeHHe NOKa3bIBaeT, yTo
A1 NATH JOXKAeH u3 AeBATH OWMOKH 3aKJAIOUEHBl B Iipeflenax
+16%, B 1BYX cayuasx onu He npesblmasnn +=20% ¥ B ocTann-
HHIX AByX *+40%. MoxKHO npegnoJarats, yTo onulT AOHAIH noj-
TBEpXKJaeT lenecoobpasHOCTh KJaccupukauuu KoszdoduiueHTOB
ypasHenns Z=Z(R) no BU3yaJbHbBIM XapaKTepUCTUKaM u3o0pa-
KEeHUH panuosxo ocaiakoB. CuiefyeT OTMETHTh, UTO IIPEKPacHoe
COBNIaJleHNe CYMM OCajKOB [0 PAajHOJOKATOPY M CETH IJIIOBHO-
rpaoB ¢ OTHOCHTEJNHHO HEBLICOKOH- MJIOTHOCTBIO, MOJYUEHHOE B
nepsoM onbte Aofaru [27], nO-BUANMOMY, HABAACTCH AEAOM
cayyas.

B Coserckom Colose uccaefoBaHUsl NPUMEHEHHST paluoOKa-
UMK AJs U3MepeHHs 0CaJKOB NMPOBOAUJINCH HA NPOTSKEHUN psala
aer. B. M. Myunuk u M. JI. Mapkosuu [14, 15], H. ®. Kotos
[8, 9], A. b. Wynauku#t [26], E. M. Caneman [21}, A. M. duamak-
cax u H. B. 3orumon [6] ucnonssoBanu aas onwitoB 3 u 10-cm
paiuo0KaTOPhl U TMOJYUYEHHBle [JaHHBIE COMOCTABJSIH C H3Me-
pPeHHAMH Ha3eMHOH CeTH 0CaJKOMEPOB.

A. Bb. Ulynsauxufi [26] BLIMOJHHI 3KCIEPUMEHTaJbHYIO MPO-
BEPKY BO3MOXKHOCTM pPaAHOJOKAIMOHHOTO U3MepPEHUsi WHTEHCHB-
HOCTH JIOXK/IeHl JINBHEBOTO xapakrepa.

CpaBHUTeNbHbIE HAGJIOACHUS 33 WHTEHCHBHOCTBIO H KOJHye-
CTBOM OCa/JKOB Ha HeOOJBIIHX IOJNUTOHAX, OCHAILEHHBIX IIOTHOH
0CaKOMepHOH IJIIOBUOMETPHUECKOI ~ CeTblO,  NpOBedeHHBIE
A. M. HumaxkcaHom u H. B. 3orumosbim [6] B TeueHue ABYX JeT,
10KasaJHy, uTo yJAOBJAETBOPHTEbHbBIE Pe3yJLTaThl MOI'YT OBITH ITO-
JIy4EHBl TIDH UCHOAb30BanuM Z — [-cooTHolleHus Buga Z=AI?
YTO IKBHBAJEHTHO NpPSIMOH MPOMOPLHOHAABHOCTH aMILIHTYHBI CUT-
Hajla H HHTEHCHBHOCTH OCAaKOB.

E. M. Canpman B 1964 r. ocyllecTBUA HENpPepHIBHYIO 3aluCh
VCpelHeHHOTO 3Ha4eHMsl PajHo3X0 HaJ HeOOJbLUIHM KOHTPOJLHBIM
IIOJIUTOHOM C BBICOKOH NJIOTHOCTBIO ocaikomepoB. B. M. Myunuk
u M. JI. Mapkosuu [14, 15, 17, 18] B Teuenue AJUTEJIBLHOrO IHe-
PHOAA OCYIHECTBJSIAH ONBITH  PAAMOJOKALHOHHOTO U3MepeHus:
0CallKOB U HAaGJIIOJEeHUs 3a CIEKTPOM pa3MEpPOB [OXKMIEBBIX Ka-
nejib Ha TeppuUTOPHH Bennko-AHa10/1bLCKOTO JHBHEMEPHOTO KyCTa
U YKpPauHCKOro JKCNEepHMEHTAJbHOI'0 METeOpPOJIOTHUECKOTO IOJIH-
rona. H. ®@. Koros [8], ucnonp3ys craunuio tuna «Pynop» ¢ yse-
JIMYeHHOH aHTEHHOH, ONpe/equs 32KOHOMEPHOCTH, CBOHCTBEHHBIE
NoJII0 KHUIKUX OCAfKOB B PasjUYHBIX CHHONTHYECKHUX CHTYaI(HAX.

B. M. Myunuk u M. JI. MapkoBuu anas cpaBHeHus ¢ paguo-
JIOKALHOHHbIMH H3MepPEeHHSIMU HCNO0JAb30Bald AaHHble OCaJKa-




MepHOfl CeTH Ha mioiianu 100 kM2 npu cpesiHeit NA0THOCTH OCAN-
KOMEPOB OJHH npubop Ha 2 KM2, a TakxXKe pe3yJabTaTbhl HabJai0je-
qufl HA CETH OCAJKOMEpOB SKCIEPHMEHTaNbHOTO MOJHIOHA IIIO-
maabio 3500 KM? ¢ mioTHOCTBIO ceTH | npubop Ha 25 kM2 Omnp
CTAHOBMJIH, YTO CPeIHAA KBajpaTH4yecKas olMOKa onpe/ieseHHs
4acOBBIX CYMM OCajIKoB cocTaBbJsier okoso 20%. Heobxonumo or-
MeTHTb, YTO PaIHOJNOKalMOHHble M IMJIIOBHOMETPUUYECKHE JaHHBie
g 3T0i1 paboTe XOPOILO COJIaCyloTCs TOABKO Ojarofgapst Kaji-
gpoBKe DajHO/IOKaTOpa Mo moBHOrpadam s KaxA0ro Or-
[eJBHOTO IO AL,

H. ®. Koros u E. M. CanbmaH NONBEITa/HCh YCTAHOBUTH 3a-
KOHOMEPHOCTH IIPOCTPAHCTBEHHOTO paclipefie/eHHs] HHTeHCHBHO-
CTH OCAjKOB B TpejlenaX JUBHEBHIX W T'PO30BbIX ouaroB. [Tosy-
geHHble 3akoHOMepHocTH mozsosuan H. @. Korosy [9] npenno-
JKHTb YOPOLICHHBIH €Moco6 OUEHKH CYMM JAHBHEBBIX OCAZKOB TO
CyMMapHOH MJIOWaAd H MaKCUMaJbHOMY 3HRYEHHIO HHTEHCHBHO-
CTH B KaXxjoM odare. 3HauHTeJbHOE CHH)KeHHe TOUHOCTH IIpH
stoM crnocobe o06paboTKH paAMONOKallMOHHON MHPoOpMaluu 1o
HEKOTOPOI CTelNeHH KOMIIEHCHPYEeTCs €ro MCKJ/IIOYHTebHOHN Mpo-
CTOTOH.

PesyabTaThl Bcex paboT MOATBEPKAAIOT CYLIeCTBOBAHHE KOP-
pesislMOHHOM CBA3H MEXIy MOIUIHOCTBIO PAAMOIXO OCAJKOB H WX
MHTEHCHBHOCTBIO, PErHCTPUPYEMOH IpH H3MEpeHHSIX Ha3eMHOH
ocaikomepHoil ceTwblo. ONHOBpeMeHHO YCTAHOBJIEHO, YTO CyHile-
CTBYIOLLAS CBA3b He SABJSAETCS JKeCTKOH; BapHalWH CIeKTpa pas-
MEpPOB Kale/b 3HAUHTENbHBl H NPHBOAST K CYLIECTBEHHBIM OLIHG-
KaM PajnoJOKAIMOHHOTO HW3MepeHUsl, MPEBLILAIOUINM B OTAe/b-
HBIX cayyasx 300%. DoJablude opraHd3alliOHHble H TeXHHYeCKue
TPYAHOCTH CO3[aHUSA NJOTHON OCAaAKOMEPHOH CEeTH Ha OOJBIIHX
TEPPUTOPHSIX, COMBMEPHUMBIX C MJAOLIAALI0 PaJHOJOKAUHOHHOIO
0030pa, ABU/INCH NPHYHHOL TOTO, YTO K 1964 r. Obl10 BLIIOJHEHO
BeCbMa OrpaHHYeHHOe UiCJI0 FKCIepPHMEHTOB PaJlHOJIOKAaIHOHHOIO
H3MEPEHUS! OCAAKOB Ha NJOULAAM, OOSCHEUEHHOH AOCTATOUHO
IJIOTHOH 0CaJIKOMEPHON CEeTBIO M IIPeBbIIIAIOLLEd HECKOJbKO Je-
CATKOB KBa/JpaTHBHX KUIOMETPOB. :

§ 2. H3MEPEHHE OCAJIKOB N0 3ATYXAHHH PAJHOBOJIH

Kar usBecTHo, ceueHHe 0CJIa0/€HHA pPafHOBOJH OTAEJbHOI
Kaljlell faeTcsl BhlparKeHUEM

Q=—pxRe (Y @+ 1) (@, +b,}, @.1)

rie A— JJMHa BOJHBL, @, H b, BbIpaxKawTCid uepe3 QYHKIUHH
nD

Beccens n Xankenss oT aprymenToB —— u m; D — nuamerp xan-

JdH W M — KOMIJIEKCHBIfl TOKasaTe/lb NpesoMJeHHA. Pe3ysabraThl
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Bblyncaenut k, nposenennbix Kogaupo#t [76] ¢ ucrosb3osaniem
tabaun Jloyca, npusenenbl Ha puc. 2. Kax caenyer us pue. 2,

ceyeHne ocgab/jends OOJIbIIMX KalleJb BO BceX AMAlNazoHaxX OT-
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Lduamemp ransu

Puc. 2. 3aBucumoctb Kosadduitnenta oc-

nabueHus MOHOIHCIEPCHBIMH

ocazkamMu

¢ xonueHTpauueid 1 kamis Ha 1 M3 or gua-

METpa KalliH.

poBaHHOro pacnpefeseHus Mapuanna — [lanbmepa,

KJIOHSIeTCd  OT  NPAMBIX
R~D35 4ro O6JM3KO K JH-
HeHHOH 3aBHCHUMOCTH Me-
KAy ocnableHHeM M HH-
TEHCHBHOCTBIO OCA[KOB.
Kosgpouuuent ocaabie-
HHUsL padHOBOJH B ocaf-
kax (m6/kM) Bblpawkaercs

tdhopmyJioh

k=0,434 [ n(D)Q,p dD,
o 29

rae  n{D) — pacnpenene-

HHE Kalleqb [0 pasMmepawm,
a Qup — 3ddexTupHOE Ce-
yeHHe ocaabnaenust chepu-
YyeCKOH Kamjled auamer-
pom D.

3HaveHuss Kodpdunuen-
tTa ocaabjesusi Aad Jo-
kaefl Bblyucastauck I ad-
#om n Mcrom [56] no pam-
HeiM Jloyca u Ilapconca o
CIIeKTpe JOXKJAeH U 15 TeM-
nepatypbl kaneab 18°C.
Bekeaep u Atnac {106] npo-
BeJH pacuerhl £ Ijs JOXK-
neft npu temueparype 0°C
JJIS paclpeieneHHi Kanesb
no pasmepaw B ¢popme Map-
maJsra — [Taasmepa. Kpo-
Mé TOrO, 3TH € aBTOpH
BBIUHCJHIN KO3(P(HUIHEHTH
3aTyxaHus A5 MOAHDHUIH-
KOTOpOE

YUUThIBaeT T0 OGCTOHTEJII)CTBO 4YTO B pacnpeieseHun MaleIaJI-
Jia -—-HaJIbMepa CJAUIUKOM 3aBblUICHa KOHUEHTpalHus KaleJJdb Ma-

JIOTO pasMepa.

B Ta6a. 4 u 5 nmpuBejenbi 3HaveHust Ko3dpduinentos ocaad-
JIeHUs1 [JIs Pas3/uuHbiX JYiMH BoJH no jaHHblM [amHa u Hcra
[56), Bekcnepa u Ataaca [106], Mwaaepa u [IxoHca [84], Toxa-
Gepra u ['epxapna [98, 99], sanmcTBOBaHHBe U3 [32]. B 31X Tal-
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jutlax JaHbi napamerpol ky u y k— I-cooTHOWeHNs, ipeAcTaB-
Y
nensoro B Bune kR=Rkol".

Ta6anya 4

3aBHcuMOCTh Koo duuneHTa ocnaabaenus
0T MHTEHCHBHOCTH OCafiKOB B AUamazoHax
poaH 0,43 u 0,215 cm

L =0,43 cm Ah=0,215 cm
HnreHcHBHOCTD
0CaiKOB, MM/4ac
ko A ky hd
N
0—10 1,082 1,715 1,24 1,692
10—50 2,16 1,415 1,24 1,692

TaGauya 5
[TapameTpbl B — /-COOTHOMEHHH HO JaHHLIM Pa3AMYHBIX aBTOPOB

[las pacnpexeaenus | 2 MOxuduumpo- Ilo xaHHEIM

Mapuana —Tlzab- | BEOrs e | o 157G | Jimonea

%J}II’:;?’ mepa (npn 0° C) Tlaabmepa (npu 0° C) (pu 0° C)

CcM
16/KM 16/KM 16/ku 16/kM

® Mm/uac ¥ ko MM/4ac v ko MM/%ac vk MM/4ac v
062 05—037" |1 0,52 1 — —_ 0,66 1
0,86 0,27 1 0,31 1 — — 0,39 1
1,24 0,117 1,07 0,13 1,07 0,12 105/ 0,18 1
1.8 — — — 0,045 1,1 — —
1,87 0,045 1,1 0,05 11 — 0,065 1
3,21 0,011 1,15 0,031 1,15 0,074 1,31} 0,018 1
467\(5=+17) 107001 0,0053 1 - — 0,0058 1
55 |3=4)107° |1 0,0031 1 — — 1 00033 |1
57 — — — 0,0022 1,17 — —_
100 | (9=7)107* |1 0,00082 |1 0,0003 |1 0,00092 | 1

Bospuiofi wHTepec MpejCTaBASIOT pPe3yJbTaThl BLIYMC/ICHUH
Koadduurenra ocnaljeHus 1[0 peatbHBIM CHEKTpaM OCAAKOB.
Taxune nauubie s temmepatypsl 18°C ndayuenn Kopaupo#,
KOTOpPLIH HCMOJIb30BAJ PeE3YJabTaThl H3MepeHult CIeKTPOB ocaf-
KOB, BbIIOJIHeHHBIX Dya3uBapoil. PucyHok 3, Ha KOTOpPOM MNpuse-
JeHbl 3TH JaHHBIE, NOKA3blBaeT, YTO MHHHMAaJbHBIH pas6poc
TOUeK MMeeT MecTo B Avanasonax 10 u 0,86 cm. Eciu Ha BosHe
L6/KM
MM/4ac
TO B MuaiuMerpoBom auanasone (0,86 cM) ocaadnenue coctasaser

10 cM Benuunra ocnabaennd mana u cocrasiaser (,0003

! ITeppoe 3nayenue BBIYUCAEHO [ [=2 wmM/yac, a BTOpPOE — AJs
{= 50 mm/uac.
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6/x ‘ o i
0,22 be//qac 1 MOXKeT ObiTb JierKo usmepeno. Baxubim sbasercs

Takke TO obcTodATesNbeTBO, 4T0 Ha BoJHe 0,86 cM KO3 du-
UHEHT ocaab/aeHdd NPOHNOPIHOHAJNEH WHTEHCHBHOCTH O0CaIKOB.

86 /km
MM/ 4ac
1

S
~

T T T T

S
S
~

o uumercuBrocmu ocadxob

,007

OMHOWeHUe KOSQBUUUEHMa 0CAabaeHus

.7OCM

- o 0,0003

00007 1 [ L [ 1 Lo f o4 111
0,7 7 10 100 mm /4ac

Humencubrocme ocadrob
Puc. 3. 3asucuMocTh oOTHOmeHust kosdduuueHTta ocnalieHuss X UHTEH-

CUBHOCTH OCAaJKOB OT MHTEHCUBHOCTH OCAJKOB B JHAala30HaX 086 3,2;
56 u 10 cMm.

Touku cOOTBETCTBYIOT 3HAYEHUAM OTHOWIeHUA R//, BEIUHC/AEHHBIM [0 H3MEPEeHHBIM
pacnpeneleHHsIM KaleJb 1O pasMepam.

Ha ocHoBaHuM [aHHBIX, IPEACTABJAEHHBIX Ha PHC. 3, MOXKHO cjie-
JaTh BBIBOJ, YTO TOUHOCTH H3MEPEHH HMHTEHCHBHOCTH OCaJKOB IO
3aTYXaHHUIO TPH COOTBETCTBYIOLIeM BhIGOpe MJHHBI BOJHBEl BbLILIE,
deM NpH H3MePEHHAX OTPaZKaeMOCTH C HCHOJb3OBAHHEM Z—1I-

COOTHOIIeHH .
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Hsmepenuss ociabuaenuss Ha Bosane 0,87 cm, mnposeneHHble
KoaancoM [49], nokasanu, 4TO 3aTyXxaHue BO3pacTaer ¢ POCTOM
JHTEHCHBHOCTH OCaJIKOB OBICTDEE, UEM 3TO CJAEAYET H3 (HOPMYJIbI
lapua v Mcra [56], n cuibHO H3MEHSIETCS B 3aBUCHMOCTH OT
runa Joxas. Pas6poc 5-MHHYTHHIX CpPeIHMX 3HAUEHMH HHTEH-
CHBHOCTH OCaJKOB, BBIYUMCJICHHBIX IO 3aTyXaHWIO, B KOOPAKHATAX
lg [yq — k cocTaBasi 3 10.

JKunaepa u Togap [70} npoBoananu MccieloBaHus 3aTyXaHUs
na Tpacce Aas BoaHb 0,86 cM ¢ HECKONBKO GOMbIUIEH TOYHOCTBIO
p3MepeHuil, 4eM 3T0 ciesaHo y Koauauca, v TOJYYHJIH, UYTO
15-MMHYTHEIE CpelHHe aBajau pas3bpoc, KOTODPHIA TOJNBKO B pel-
kux caydasx jgocruran 3 n6. B Gousbmioll paGote, MOCBsAIeHHOH
jceaeloBaHnio 3aryxaHust paguosodH 0,86-cm auanasona, lopap
[64] npuBoAuT GoJiee NOJHbBIE AAHHBIE O CBS3U 3aTyXaHUs W HH-
TeHCHBHOCTH OCAJKOB, KOTOpble NOKAa3bBalT, 4TO HAWOOJBHIKI
pa3bpoc H3MEPEHHbIX 3HAYEHHH UMEET MECTO TOJIbKO NPH MaJjblx
WHTEHCHBHOCTSIX OCaJIKOB, UTO, BO3MOXKHO, 0ObsICHAeTCsl onbKa-
MU ILIIOBHOTPaUUeCKUX U3MEPeHuH.

CiefyeT OTMETHTB, UTO METOABl U3MepPeHHS 0CaJKoB IO 3aTy-
XaHHI0 Ha Tpaccax CBOJASAT Ha HET OCHOBHOE NPEHMYILEeCTBO pa-
JMOJOKALHOHHBIX H3MEPEeHHH — IepeKpblTHe GOJBIINX MJollated,
TaK KaK HCCAeqyeMBIl 0OBEM B 3TOM CJydde CAMIIKOM MaJ, OH
orpaHuueH UIHPHUHOH Jyua M JJUHON BhIOpaHHOH Tpacchl. Ilepe-
KpbiTHe GOJBHIMX IJIOINajfell CBS3aHO €O MHOTHMH T€XHHUYECKHMH
TPYAHOCTAMHU U, HECON'HEHHO, OYyAeT A0POroCTOAIHM.

Kaprmumns [45] npepsioxua MeTOA ONpeJeIeHHs WHTEHCHBHO-
CTH OCAJKOB MO PasHOCTH 3aTYXaHUH HA [BYX JJuHax BoaH. Pa-
f6oure BOJIHBI JBYXBOJHOBOIO PaAHOJOKATOpa BbLIGHpaOTCS Tak,
uToOBl Ha KaKJOH BoJiHe KO3(¢dunueHt ocnalieHus Obl1 mpo-
NopuHOHaJeH / B MepBOM CTeNeHd U BJAHSHHE OTKJIOHEHUH 3aKOHa
paccesiHusl OT pejleeBCKOro OBLIO MpeHeOpeKuMo MaJjblM. JByx-
BOJIHOBBIl pajioJIoOKaTOp OJXKeH 00eCHeulTb CHHXPOHHOE MOoJy-
YeHHe CHUTHAJOB Ha KakJA0H U3 BOJH W3 OJAHOIO M TOTO XKe
o6beMma.

‘B 3THx npeamosokeHuAX M1 Da3HOCTH JOTapU(PMOB OTHO-
mennit P,(Ry) u P,(Rs), uaMepeHHbIX Hd paccrosiHux Ry u Ry,
noayuena dopmyJa

Al %%— R,
I 4 G 7 S R .
oy, — Rop, Rf [dR (2.3)

Kaprmuan npeasoxua [Js NPaKTHYECKOTO OCYIIECTBJEHYMS
MeTola HCmoab3oBaTth BoJHE 5,6 u 10 cm. Ojnako satyxa-

HHe Ha 3THX BoOJHaX croib Masno (R, a1 A=>5,6 cM paBHO

0,003%, ko mns A=10°cm pasuo 0,0003 %). 470,
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ecad gaxe olnOKa B ONpPeENEHHH PA3HOCTH PaBHa TObKO 0,5 16,
MUHHMAJBHO OOHapy>KHMasi HHTEHCHBHOCTb OCAJKOB COCTaBJIsieT
17 mM/uac npu nporskenHoctd ouara csbimte 10 kM. UyBcTpu-
TeJIbHOCTL METOAA COBEPIIeHHO HejocratouHa. Ha Gosee Kopot-
KHX BOJIHAX ypaBHeHHe HeclpaBeIHBO, TAK KaK 3aTyXaHue He-
NPOMOPLUHOHANBHO WHTEHCHBHOCTM OCAJKOB H BEJMYMHB Z Ha
PasJIMYHBIX JJIHHAX BOJIH He DaBHBl JPYT APYry BCJABICTBHE OT-
KJIOHEHHSl 3aKOHA pacCessHUsi OT DPEJIeeBCKOTO.

Hswmepenns, soimonHennsie Pogxepcom u Bekcaepowm [90] na
poanax 0,86 u 1,82 cM, yKa3hiBaloT Ha IJIOXYI0 CXOAHMOCThL pe-
3yJIbTATOB PaJMOJOKalMOHHBIX M HENOCPEeACTBEHHBIX H3MEepeHHH
0CaJKOB.

Onucanuble BbIILE METOAB H3MEpPEHHs OCAAKOB Ha MJOIaiy,
OCHOBAHHLIC Ha 3aTyXaHHH paJNOBOJIH, HE MOTYT PacCMaTpPHBATL-
Csl KaK NepcHeKTHBHBble AJ51 NPAKTHUECKOTO MCMOJb30BAHHA HM3-33
MaJo# YYBCTBUTENBHOCTH U TOUHOCTH JBYXBOJHOBOTO MeETOLA
Kaprmunna v TpyAHOCTEH TMePEeKphITHS OGOMbIIUX ILTOLajel.

§ 3. APYIrHE PALHONOKALHOHHBIE METOObl M3MEPEHHA OCALKOB

1. WUamepeHHs WHTEHCHBHOCTM OCA[KOB NO 3aBHCHMOCTH
pagHONOKALHOKHON OTPAXKAEMOCTH OT [JIHHLI BOMHB

st u3MepeHUs WHTEHCHBHOCTH OCAJKOB MOXKeT OBTb HC-
I0JBL30BAHA M YACTOTHA# 3aBHCHMOCTb OTKJOHEHWst 3aKOHa pac-
cesHUs PadUOBOJH OT peseeBckoro. Credenc [94], Bokep u ap.
[100] coobuiatoT MeTOAMKY U pe3yJbTaThl H3MEepeHHH Ha BOJIHAX
3,2 u 5,65 cm. TloayueHa xopolas Koppesasiiusi MexJAy PainoJo-
KAUMOHHBIMM AaHHBIMH KM WHTEHCHBHOCTLIO OCAAKOB BIJOTH 0
3HaueHudl 20 mm/uac. Jlag O60JabliuX 3HAYCHUH WHTEHCHBHOCTH
pasinyie BbI3BAHO, BEPOSITHO, NOsIBAEHHEM HeOOJbLIIOTO KOAHue-
CTBa OYeHb KPYOHBIX Kalejb, HabJI0MaeMblX PagdoJOKalHOHHO
¥ He IONajamolluX B 0CaAKOMEp, a TaK¥Ke HaJdUueM HUCXOMAULHX
TOKOB Bo3nyxa. OTMETUM, YTO U3JIOKEeHHBIl METON HMeeT Cylle-
CTBEHHBIH HELOCTATOK — TPYAHOCTH YyyeTa ocjaabJeHHst pajauo-
BOJH HAa IYTM MX paclHpOCTPaHeHHs,, YTO CyLIeCTBEHHO COKpa-
HiaeT AaJbHOCTL H3MepeHHsT OCAAKOB.

2. Wamepenusa ocafikoB Mo OTpa)KaemocTH H ocnaGnenHio
pafHoOBONH

A. B. lllynsukuit [25] npepnoxun LONOMHWTE HHOOPMANKIO
06 ocajkax, IoJy4yaeMylo IO BeJHYHHE PaJHOJOKaLHOHHOHA oTpa-
XaeMOCTH, JAHHBIMH O 3aTyXaHHH, UTO IO3BO/ISIET YTOYHHTbL KO-
appunnentsl Z—I-cooTHomennll. ONHAKO MeTOJ, HCHOJb30OBaH-
ublil ynsukum B 9THX H3MEPEHHAX, BKJIOUA/] ONpefeleHde 3a-
TYXaHHsl Ha Tpacce, YTO CBOJAMNJIO H& HET JOCTOMHCTBO H3MepEeHHil
Mo OTPa’KAeMOCTH — MePeKphITHe GOJMBIINX MJI0LLa e,
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3. Wamepenne ocaaKoB ro TemnepaType H3NyYeHHA
B MHKPOBONHOBOM fHanasoHe

B pa6ote [47] yKazaHO Ha BO3MOXKHOCTH M3MEPEHHsI OCaAKOB
no TeMhepaType TemJOBOrO H3Jy4eHHs C MOMOLIBI0 MHKPOBOJI-
HOBBIX paaMoMeTpoB. AHTeHHas TeMIepaTypa paauomerpa B 00-
[eM CJy4ae paBHa

Ty =T, (1—pg)nk, 4 Tspsn+ To(1 —m), 3.1)

rae Tqx — ApKOCTHAA TeMIlepaTypa BAOJb HAMpaBJACHUS [MaBHOTO
JgellecTKa aHTeHHB!, PBs U 1 — Ko3(pdULUEHT paccesiHus W K. I /.
auTeHHbl, T — CpeJHsIsl SIPKOCTHASI TeMIepaTypa U3JydeHHs, MO-
najaiouiero B GOKOBLIE JenecTku; To— TeMnepatypa aHTEHHHI;
k3 — K03 hULKEHT 3aTIOJHEHUS.

[lpupallleHie aHTeHHOH TeMIEepaTyphl 3a CYET METEOPOJOTH-
qyeCKHX O0GBEKTOB OOYC/AOBJEHO B OCHOBHOM H3MeHeHHeM Ty, MO-
cxoabky Tg v Ty USMEHSIIOTCS MaJo ¥ 4acTO 3TO H3MeHeHHue Mo-
seT GBITh yUTeHO. Bblpa)KeHnue A8 pPasHOCTH APKOCTHHIX TeMIle-
paTyp B cjaydae o0Hapy:KeHHs] 0CaJKOB H 00JAKOB C 3eMJH MOXK-
HO 3alKCaThb B BUjE

AT, =T, (1 — e 8) - Ty(1 —e-8)e-2 L
'WL f@(l - 64A3)e~(A1+A2) - TQTM (1 - e~AaTM)’ (32)

rne Ty, Ay Toy As; Tsy As; Tarw, Aary — CpPeHHE TEMIIEPATYpPbI B
onTuueckue TIyOUHBL CJOS OCAAKOB, OOJAaKOB, Haf00/auyHOro
CJI0A M YHCTOl aTMocdepsl COOTBETCTBEHHO, NpHYEM OIUTHYECKas
rayOuHa cjosl cBsizaHa ¢ Koadduunentom ocnabieHus & (Bvlpa-
KeHHbIM B 16/KM) (bopMyJof

R,
A =0,23 f k(x)dx,
R,

riae Ry n Ry Bupa)eno B 16/KM rpaHuilbl CJ104.

B cayuae, Korjla onTHueckue AYOHHBL Ay, Ag, Ag ¥ Aggy MaHI,
a kK03 buiHeHT MONOUIEH!sT B 0CafkaX U 00/JaKaxX MHOTO 00/ib-
e ko3¢ diHeHTa OrJIOWeH#s B aTMOC(PepHEIX Ta3ax,

ATH = TQCAOC _*" ToénAoﬁn' (33)

Ecan ycnoBus HaGJl0feHUs OCAAKOB TAKOBBH, YTO MOXKHO
npeHeGpeyb BKAANOM H3JjyueHus obsmakoB B ATy, To (3.3) mepe-
TULIeTCs Kak

AT, ~ 7.‘ocAoc . (3.4)
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WK, npeanonaras, uto ocjgabiaeHHe NMPONOPLUOHANBHO HHTEHCHB-
HOCTH OCalKOB,

R,
AT, =~ 0,23k,T, f I(R)dR, (3.5)
Ry

16/xkM
MM/uac

®opmyna (3.5) mosyueHa NpH AOBONBHO CHJBHBIX JOMylle-
HHAX, OJIHAKO OHa MOKashiBaeT, 4TO AJs OCAaAKOB MaJofi H cpen-
Hel MHTEHCUBHOCTH PajuoMeTp MOT Obl UCTOAb30BATLLH KAK MH-
TerpaTop OCaJKOB Ha IIOWIAJH B cayyasx, Koraa TocAeec MHOTO
Goablie Tosnlosn. DKCTIEPHMEHTAIbHAS NPOBEPKA TAKOTO MeToAa
NoKasaja, 4TO AJs1 OCAJIKOB M3 H30JHPOBAHHBIX KyueBO-LOXMKe-
BeIX 00/1aKOB yAaercs usbekaTb BAUSHHSA WX H3JYYEHHS, OTHAKO
B JPYTUX CHy4afx OMWHOKH 3a CYeT u3jayuyeHHsi oBJakKOB MOTYT
OblTb 3HaunTedbHbIMH. [lpu HabawoeHnn 00J0XKHBIX 0CaJKOB
NOABAAIOTCS AOMOJHUTEbHEIC OMNOKYM H3MepeHu# wu3-3a Tpynu-
HocTell ydvera ¢ona dnctoft atmoceprl. HegocratkoM Meroma
ABJAeTCst Takke HeoOXOAMMOCTL PaboTHl INpH OOJBUIMX yrJax
MecTa, AJif TOro 4ToOnt M36exaTh BJUSHNST MECTHBIX NMPEAMETOB.
Beaencrsue 9Toro CyileCTBEHHO YMeHbIIaeTcsl pajuyc AeHcTBuA
. paJHOMETPHUYECKOTO H3MEPHTEJsi OCAJKOB.

rie ko — KosthdunuenT ocnabienus B

4. HamepeHHe 0CANKOB C NOMOLLLI0 ROMMAEPOBCKHX
PaAHONOKALUMOHHLIX CTAHUKNA

Kak mnokasaHo B paforax [3, 79], yacTOTHBIH CNeEKTp MOILHO-
CTH 3XO-CHTHaJa 0CajKOoB Mo (hopMe MOBTOPSET pachpefeseHHe
4aCTHUIL IO CKOPOCTAM C YUETOM UX PajHOJOKAIIMOHHON OTpaKae-
moctu. JI/isi BepPTHKAJbHO HampaBAEHHOrO Jyda pajnosoKaTopa
IIpH OTCYTCTBHH TYPOYJEHTHOCTH H PErYJAPHBIX BEPTHKAJTbHBIX
IOTOKOB paclpefie/ieHHe Kanedb MO pasMepaM MOXKeT GBITh BHI-
paMeHo uepe3 CHeKTp curHajga pajuosxo G (F) dopmynoh

2RT (VN e
\ (D)= 2-G <—TD)D V), (3.6)

f r dVD
fe Vp=-p- (Vp—ycraHoBuBIIAsiCsS CKOPOCTb MaleHHs Ka-

neabp amamerpoM D B cnokofiHom Bosnyxe); C — mocrosinHas
paauosokaTopa, oOIpejeiseMas YpaBHeHHeM P,:ﬁ—; R—

paccrosigue A0 uccaenyemoro o6wekra. [lo uamepenuomy a(D)
HEeTPYAHO BbIUHCAUTL { ¥ jApyrue BennuuHbl. OWHOKH ompenese-
pusg [ 5THM MeTOAOM O0OYCJIOBJEHBl He TOJbKO HETOUHOCTbIO Ka-
JIUGPOBKY PafMOJIOKATOPa, HO H HAMWYHEM BEPTUKAJbHLIX TOKOB,
KOTOpble B OTAE/NbHBIX CayuYasiX, HalpHMep B OCafgkax H3 KOH-
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geKTHBHBIX 06/1aKOB, MOT'YT AOCTHraTh 3HaueHuit Vp M mpaxe npe-
pocxoauTh ux. [ToatTomy JonmiepoBckrue H3MepeHUs OBLIY OHI Iie-
1ecoo0pa3HbIMH JIHIIb B TeX CAyyasiX, KOrja KaKuM-JIM0O CIo-
coBOM MOXHO OIEHHTH BepTHKaJbHble MOTOKH B OCalIKax.

DT10T MEeTOH NpH GJaTONPUATHBIX YCIOBHSIX OKaXKeTcs moJe-
3eH JJ U3YUEHHs CIeKTpa pa3MepoB Kallejb B GoJablnx o6be-
Max H ero sBoJiolluu ¢ BbicoTol [46, 41, 57). Kpome Toro, ¢ ero
[OMOWIBIO MOMKHO pacCUATLIBATH Ha I0JydeHUe [JaHHBIX HJd
gaaccipuKauuy THIOB JoxAell no kosdduuuentam Z-—I-coot-

HOLIEHHH.

§ 4. BO3MOXHOCTH PEANU3ALUUM PADUOJIOKALLMOHHBIX METOZ0B
W3MEPEHUA OCALIKOB

B 3akaioueHne MojABefeM HEKOTOpBlE HUTOI'M aHa/lH3a MHOIO-
yUCJEHHBIX paboT, OTHOCSHIMXCH K mnpobaeMe pajHosOKalyioH-
HOro H3MEpEeHHs1 OCajKOB.

1. M3 u3BeCcTHBIX B HacTosllee BpeMsl MeTOLOB paguoJoKa-
[IMOHHOTO H3MepeHHs OcalKoB TOJBKO MeTOJ, OCHOBAHHHI Ha u3-
MepPeHHH MOMIHOCTH OTPaXKeHHOTO OT OCaJKOB CHTHaja, OKasbl-
BaeTcsl NPUTOJHBIM JUISI U3MepeHHH Ha OoJblIuX mJowajsax. Bee
oCTaJibHBlE, 3@ HCKJIOYEeHHeM Metoda KapTMmmu/jaa, MO3BOSIOT H3-
MepsATh OCAAKH Ha MJOWAASNX, BO MHOTO Pa3 MeHBIUHX IIONA K
paanonoKauHoHHOro o63opa. Meroa xe Kaprmunna, ucno/n3yo-
wui u3MepeHue ocaabJieHust pajJUOBOJH HA ABYX JHHAX BOJH,
yMeeT CJAKHOIKOM HU3KYIO UYBCTBUTENILHOCTH U TOUHOCTb, COBEp-
IIEHHO HeYyAOBJeTBOPHUTEJNLHbIe /s M3MeDeHUs pea/bHbIX OcCai-
KOB.

2. Meroj naMepeHHs OCaJKOB IO OTPAXKAaeMOCTH, KaK U BoOO-
e pajHOJOKAallHOHHOE H3MepeHHe OCaJKOB, UMeeT OrpaHHueHHA
N0 TOYHOCTH, ONpeXeseMble TIJaBHBIM' 00pasoM (QH3HUECKHIMHU
ceolictBamMM 06beKTa uaMepeHHsi. HauGosblilee 3HaUeHHE HUMEIOT
aBa ¢axkTopa: HeyCTOHUMBOCTb CBSISH H3MepsieMoro Tapamerpa
0cauKoB (HHTEHCHBHOCTH) C BEJHYHHOH PagHOJIOKALHOHHOH OT-
paXXaeMOCTH H HEOOXOAMMOCTb SKCTPANOJAUNY NOJAYUEHHBIX AaH-
HBIX € BBICOTBl PAaAUOJOKAIHOHHOrO o0beMa 0 TOBEPXHOCTH
3EMJIN.

HeycroliunBocTh cBsidan 00yC/IOB/eHA NPOCTPAHCTBEHHBIMM H
BpeMeHHBIMH BapHalUsMH{ CIeKTpa Kaledb OCAZKOB H BEpTH-
KaJbHBIX My/JbCAUH#l CKOPOCTH BO3JAYyXa. ¥ CTAHOBJEHO, UTO TOJb-
KO H3-33 N3MEHUYMBOCTH CNEKTPOB KamneJb OZHOH H TOH Xe oTpa-
KAeMOCTH MOTYT COOTBETCTBOBATbH HHTEHCHBHOCTH OCaAKOB, OT-
JAuvalIrecs B 2—3 pasa.

Hcnonb3yemoe BceMH apropamu cooTHouenue Z=A/% Henb3si
cuuTath 060CHOBAHHBIM TeopeTHuecKu. CNpaBelJHBOCTL €ro /s
TeX WJH HHBIX MOJAe/JeH OCajJKOB He jJaeT OCHOBAHHS NPHMeHATh
Ge30rOBOPOYHO 3TO COOTHOWIEHWE Ui BCEX peaJdbHblX A0XKIel.
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3. C 9KCHepUMeHTaNbHOH TOUKH 3PeHMst pPacCMaTPHBAEMBIl
padHONIOKAUHOHHBIH METOJ H3MepeHHs OCajKOB TaKXKe ellle He
MOXKET CYUTAThCA [AOCTATOUHO OOOCHOBAHHBIM, TaK KaK KOJiMue-
CTBO CPaBHHTEJbHBLIX DaJHONOKALHOHHBIX W MJIOBHOMETPHYECKUX
H3MEPEHHH SBHO HeJ0CTaTOYHO. PesyibTaThl, MOJyyYeHHblE pa3-
JIMYHBIMH aBTODAaMH, YacTo pasHopeuuBbl. Jl0 HacTosllero Bpe-
MEHH He BbIpa0OTaHbl OOLLENPHHATHIE KPHTEPHH, XapaKTepH3ylo-
1ue TOYHOCTb PaJMOJOKaLlHOHHBIX H3mepeHui. bBosee toro, mourn
MOJHOCTBIO OTCYTCTBYIOT OLIEHKH TOYHOCTH JAHHBIX OCalKoMep-
HOH CeTH, HCIOJb3yeMbIX B KayeCTBe 3TaJOHHBIX.

4. Ilpyn usMepeHuUN OCaJKOB Ha IUIOWIANM CJAEAYET OXHAAThb
HeKOTOpOH KOoMHNeHcauuu omubok Osarojapst OCpeJHEHHIO [aH-
HBIX I10 BpeMeHH M HJOWaJX. 3aMeueHo, UTO C yBeJHUeHUeM Bpe-
MeHH M IIoWajAH HabJIOAeHHH CXOZUMOCTb PajHO/IOKAIMOHHbBIX
U IJIIOBUOMETPHYECKUX JaHHBEIX yayuilaercs. OnpHako elle He
onpeje/eHa 3aBUCHMOCTb TOUHOCTH OT IWIOLWAaAH PaaUuOJOKaALHOH-
HOTO H3MepEHHsl TPH PAasJHYHBIX HHTEPBaJaX OCPEIHEHUS BO
BpeMeHH. '

5. [Tapamerpnl A u b ypaBHeHHs CBf3M, NPUMEHSEMOTO pas-
JIUYHBIMH aBTOpPaMH, H3MeHSIOTCH B IIHPOKUX Npefenax. O60cHO-
BaHHLIX peKOMeHJalui BblGOpa 3THX MAPaMeTPOB [Jisi KOHKper-
HBIX JOKAeH M0 PaAuOJOKaLHOHHBIM JAaHHBIM He IPEeJJIOXKEHO,

{




Fnaea Il

®U3UYECKUE OCHOBbI METOJA WSMEPEHMAI OCALKOB
N0 BEJIWYUHE PAOHOJIOKALLUOHHOFO CUrHAJA

§ 1. OCOBEHHOCTH H3MEPAEMOI0 OBbEKTA

BesnuuHa paluoNoKaLHOHHOrO CHTHajla ocaikoB P, ompene-
JAsIeTCa KOJIYEeCTBOM, pasMepaMu ¥ B3aHMHBEIM DPaclloJOXeHHeM
Kane/b, 3alOAHSIOIMX B JaHHBII MOMEHT pPaAMOIOKaLMOHHBIH
06beM. DrorT 06beM aocTHraerT 104—108 M3 (om pacter c ypane-
nuem ot PJIC) u npu usmepeHHs ocagKoB pacroJiaraeTcst Ha Bbl-
cote 10 1—1.,5 kM.

VIHTeHCHBHOCTD 0CaAKOB | 3aBHCHT OT KOHLEHTPALHH, pasMe-
POB H CKOPOCTH TaJeHHSl JOXKAEBBIX Kamnesb BOIH3H IOBEPXHOCTH
geMman. ITosroMy Ha BHA cBA3H P, ¢ [ JOMKHBI CYLLECTBEHHC
BJIHSITL HE TOJbKO KOHUEHTpallHsA, CIEeKTP Pas3MepoB Kamesb ocajl-
KOB H CTPYKTypa 101 BEpPTHKaJbHBIX MOTOKOB, HO H H3MeHUH-
BOCTb 5TMX XaPAKTEPUCTHK B NPOCTPAHCTBE H BO BPEMEHH.

UccnenoBaHHIO XapaKTepUCTHK OCaJKOB — HX KOJHYECTBa,
NPOTSKEHHOCTH, MPONOJKHTENbHOCTH, HHTEHCUBHOCTH H CTPYK-
TYpbl — ¥ HX H3MEHEHHAM BO BPEMEHH M NPOCTPAHCTBE MOCBS-
imeHo GoJbiioe yncao pabor kak B CoBerckom Colose, Tak U 3a
py6exoM. B HacTosilell KHure, eCTeCTBEHHO, HEBO3MOXKHO [aTh
CKOJILKO-HUOY AL ucuepnbiBatolinit 0630p. OnHako st Gosee sc-
HOTO MOHHMAaHHs OCOOEHHOCTEH palyvoJOKAUHOHHOTO METOfa H3-
MepPEHHsI 0CaJIKOB HeOOXOANMO HMETb XOTst Obl HeKoTOopoe obliee
npejcTaBieHHe O XapaKTepHLIX 4YepTax H3MepseMoro 0o0beKTa,
T. €. JoXK/Jedl.

WsBecTHO, 4TO B pasHbIX reorpaduueckix 30HAX BhLiMajgaeT
pas3Hoe KOJMYeCTBO ocafkoB. Tak, faxe B mpefenax CoseTckoro
Cowsa umerorca 006saCTH, rie rofoBble CYMMBI OCAAKOB J0CTH-
rator 1200—1600 mm (ropuele paiionnl Kaskasa), Torga kKak B
palloHax MOJYNYCTBIHbL BhifagaeT Bcero gauib 170—200 MM Brox.
CoOTBeTCTBEHHO pa3jMualoTcss W CYMMBl OCAAKOB I TEIJOro
nepuofa. Hanpumep, B Tyance ¢ anpeass no okTa6pp B cpeqdeM
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Bhinagaer 625 Mm, a B AcTpaxaHu 3a STOT Ke MEPHOA TOJBKO
115 MM. DKCTpeMasbHble Pa3Juuusi, eCTeCTBEHHO, MHOIO Goabiie.
Eme 6Gosee Besuka OTHOCHTeNbLHAsl H3MEHUHMBOCTL MeECSIYHBIX H
CyTOYHBIX CyMM 0CaikoB. Ilpnyem oHa Be/HKa He TOJBKO MeXIy
IYHKTAMH, DAaclOJIOXKEHHBIMH B pa3/IHYHBIX KJAAMATHUECKHX 30-
Hax, HO W B mpejienax opHoro pafiona. HarsspHoe npeacrasae-
Hue 00 TOM /20T CBEJEHHS O MaKCUMaJbHBIX CYTOUHBIX CyM-
Max ocaikoB. EcrecTBeHHO, YTO MHHHMAaJbHbIE CYTOUHHIE CYyM-
Mbl paBHbl HYJA[, TOTAQ Kak MaKCHMaJbHbIE MOIYyT AOCTUraTh
BecbMa OOJbIIMX BeJUUMH. B Taba. 6 mpuBejieHbl BBHIYHCIEHHBIE
O. A. [HOposposoim [l0] cyTouHble MakKCHMMyMbl pasjHYHON Be-
POSITHOCTH.

Ta6auya 6
HanGoabmee cyTouHOe KOJHYECTBO OCAJHOB 3a Troj (MM)
BeposATHOCTb CYTOYHOrO MaKCHMyMa, OAMH Pas 3a
Habaionennsiit
Mynkr MaKCHMyM
rom 10 aer 20 net 40 net
Apxaureabek . . . . 30 47 53 61 63
Mocksa . . . . . . 32 51 55 57 57
Kypek . . . . . .. 38 80 104 144 144
Kuen . . . . . . .. 41 79 91 101 103
XappkoB . . . . . . 38 64 69 73 74
Boarorpan . . . . . 29 56 66 81 82
Tyamce . . . . . .. 88 134 144 157 165

MHTepecHb B 3TOM OTHOLIEHHM W CBeleHHs O HEKOTOPHIX pe-
" KopaHblx noxisax. Tax, B Ilograiinax (Tepronosbckast o6aacTs,
YCCP) 13 uronsa 1957 r. 3a 11 uac. Buinano 282 mm ocaaxos [11}.
Jlusenp 30 uronss 1955 r. B HukosaeBe pan 190 MM ocankos 3a
10 wac. Bo BpeMs HCKIIOUHTE/NBHO CUJNBHOrO JHBHS B padoHe
Boapworo beaguuna (Apsamacckuin paion) 18 mas 1955 r. 3a
2 yaca Bomano 160 mM [10]. Eme 66sbuine BeTHUHHB PEKOD AHBIX
noxkaefl HabJI0[al0TCA B 3KBATOPHAJbHO-TPONHYECKHX IUHPOTAX.
Ha o. baruo (Puaunnussl) B mioge 1916 r. 3a 24 uaca Bbimago
1150 MM, B @yHkuko (o. TaiiBanp) B mioste 1913 r. 3a aBa nHsg —
1645 mm [11].

Upespoiua#iHo CHIBHO DasanyaloTcsl TakXKe INJOWIAAM, 3aHS-
Thie JOXKASMH pasHblx THNOB. OG6/0XKHBlE OCAAKH, CBA3aHHbLE C
OUKJIOHHYECKHMH HJIH (POHTAJBbHBIMH CHCTEMAMH, OXBATHIBAIOT
njomaid B AECATKH H COTHH THICSY KBaJApaTHBIX KHJIOMETPOB.
JluBHEBBIE H I'PO30OBHIE AOXKAM yalile BCEro BHIIAMNAIOT Ha NJoLIa-
IX B HECKOJBKO JIeCSITKOB M pexXe COTeH KBaJpATHEIX KHJOMeT-
poB. OfHAKO OTAeAbHbIE JUBHH MOTYT MMETh 3HAUYUTENbHO GOMb-
WiHe pasMepbl, ROXOAsllHE A0 AeCATKOB THICAY KBAaAPATHBIX KH-
JOMETPOB.
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3. H. boromaszosa u 3. II. Ilerposa [10] npusoiaT AaHHbIe
0 KoJnuecTBe HaG/IOJEHHbIX JHMBHEBHIX 0CaAKOB B 3aBUCHMOCTH
OT TJIOWAIN:
[Maomans, kM2 . . 100 200 600 1000 2000 6000 10000 20000
Ocagku, MM . . . 113 111 105 98 87 80 74 63

3HauuTeNbHO H3MEHSIeTCSl H NPOJO/IKUTENBHOCTh OCAAKOB -—
OT HECKOJbKHX MHHYT 10 HecKoJAbKHX cyTok. OJHAKO B OCHOBHOM
npeob/1afaloT MOKAKW NpoAosKuTe bHOCTBIO 0~—1 1M 1—5 wvac.
Jderom mag ETC umciao takux noxaei coctaBasier okoao 90%
o01Iero ux KOJHYeCTBa, NPHUYEM 3HAUMTENbHAS A0/ NMPUXOLHTCA
Ha JI0XKJH, Bblnajamoliue jauiib [5—45 mun. JoXKau npomosxu-
TenpbHOCThI0 5—10 4ac. jeToM [OBOJMBLHO pelkd. Hampumep, B
miosie Ha ceBepe ETC HabmaopaoTcs B cpefiHeM [ABa-TPU TaKHX
JO0XK/If, B LeEHTPaJbHOH 30HE OJAHH-ABA M B IOXKHOH CTEIHOU
nosmoce oxuH, Joxau OGoabmell mpojpomxuTenbHocTd (10—
20 dac.) JeToM pejKM, 2 JOXKAH AJUTeJBLHOCTBIO CBhille 20—
30 vac. n OoJee HaGuroga0Tcsl He KaxAbll rof. Hekoropeie nan-
Hble O HOBTOPAEMOCTH AOXKIEeH pa3juyHON MPOAOJKHTENBHOCTH
B pasnbix nyHkrax CCCP gmas wionst mecqana gaer tabga. 7, co-

craB/ieHHas no Matepuanam A. H. JleGenena [11].
Tabruua 7

CpenHee 4uca0 AOAeH pasaMyHOH NPOJOMKHTEAbHOCTH
(4ucao cayvaes)

TTpOLOMKHTENBHOCTD OCALKOB, Yachl

Hymicr 0-05 | 06-10 1,150 |5,1410,o|10,1w20,0[ 20,1-30,0] 30,1
ApxaHreabck . . . 10 4 9 2 0,9 0,1 0,1
Jlenmnrpan . . . . 13 5 10 2 0,4 — —
Mocksa ., . . . . 12 4 8 1 0,4 0,05 0,2
Muncx . .. L. 12 6 10 2 0,3 0,05 | 0,05
Huenpornerposck 8 3 6 0,7 02 0,05 —
Onecca 7 2 4 0,5 0,3 — —
Acrpaxaus . . 8 3 4 0,5 0,1 —_— -
Téunucu ., , . . . 9 4 9 2 0,2 — —
Baryma . . ...\ 7 | 5 11 3 1 02 | 005
Aama-Ata . . . . 11 5 8 0,7 0.2 — —
Tamkenr . . . 2 08 -1 0,1 — — —

Onunako Haubojiee U3MEHUHBOM XapaKTePHCTHKOH HOKIeH B-
JSleTCsl UX HHTEHCHBHOCTb, KaK CpelHsif, TaKk U OCOOEHHO MTHO-

. BenHas, BeanunHa cpefaHefl (3a A0XK/b) HHTEHCHBHOCTH MOKeT

MEHAThCS MpakTHuecku ot Hyas (<0, mMm/uac) B Mopocsuux M
c1abplx 0OJ0KHBEIX JOXKIASAX N0 HECKOJBKHX JAEeCsiTKOB MM/4ac
B 0COGEHHO CHJIbHBIX JUBHAX. Eiule 60AbLIMM KoJeOAHUSAM NOL-
BepXKeHa MTHOBEHHAs MHTEHCHBHOCTb, MPHUEM IS OJHOTO MOXK[Is
OHa MOXeT K0/1eGaTbCs BO BPeMeHH U 110 TePPHTOPHH B AECATKH
W COTHM pa3, MOCKOJBbKY [axKe CH/bHbIE JHUBHH OUEHb YacTO
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nepeMmexalores ¢1abbiMH, a HHOTAA H MOPOCAIHMH OCaiKaMH.
Hanpumep, cunbHefituil snseln B r. Hukonaese 30 mioHs 1955 .
naa 190 mm ocagkoB 3a 10 wac. (cpeiHssi HHTEHCHBHOCTD
19 mm/uac). OnHako pacnpefencHyue HHTEHCUBHOCTH B HeM OLIIO
BecbMa HeoxHopoaHo. OcHOBHOe KosnuecTBO ocankos (144 mm)
BHIMato 3a 1 vac 33 MMH., T. e. Cpe/AHASs HHTEHCHBHOCTL 3TOM
YacTH JAuBHH coctaBasiia 1,55 mMm/muH. (93 mm/yac), a makcu-
MaJjbHast HHTEHCHBHOCTb, HaO/I0faBllasicd B TeueHHe 5 MMuH.,
nocrurna 2,92 mm/mun. (175 Mm/uac). Takum obpasom, 3a Bce
OCTaNbHOE BpeMsl 3TOTO JOXKAS CPEeiHsiss WHTEHCUBHOCTL COCTaB-
asaa 0,09 mm/mun. (5,4 mm/uac). OueBujiHO, YTO 3a 3TOT NpO-
MeXYTOK BPEMEH! MTHOBEHHAasl MHTEHCHBHOCTh CHMXKajach H J0
MeHbwNX 3HaueHuil. A. H. JleGemes [l1] npusoaut cheayiwoliiue
pexopJHble BEJHUYHHBl WHTEHCHUBHOCTH ocankop: 4 uioia 1956 r.
B IOuuonsuine (CIIA) sa oany munyry Bbimaso 30,8 MM (4To
cootBercTByeT 1850 MM/uac); 10 uwoaa 1955 r. B mrate A#iosa
(CUIA) B Teuenue 1,4 MUH. UHTEHCHBHOCTh AOCTHTAMA 17,5 MM/MHUH,
(1050 mm/uac); 25 mas 1920 r. B @ioccene (BaBapus) sa 8 mun.
veinano 124 mm (930 mm/uac); 12 mas 1916 r. na o. fmaiika —
195 MM 3a 15 mMuH. (780 mm/uac).

Bospumioe sHaueHHe pgjd paccMaTpuBaeMoH HaMH 3afayl
HMeeT 3HaHHe pAacHpeseseHHs Kanesib H10XKAd no pasmepam. Ha-
unHas ¢ pabor Mapmanaa — [laasmepa [81], o6paboraBminx naH«
Hble HaGmogenuit Jloyca — [lapconca [77], miupokoe pacnpocrpa-
HeHHe MOJIyYHAO MpeAcTaB/ieHHe 06 3KCNOHEHIHMA/JbHOM pacipe-
JleJIeHUH Kaneab JOKIs 110 pa3MepaM:

np==ne~ . (1.1)

D10 cooTHOWIEHMe TNpHBEAEHO Aaxe B u3faHHom B CIHA
cnpaBoyHuKe no reopusure 1960 r. [22). Muorue pabore nocsue-
AYIOLWUX JeT NOATBEpAMAH B CPeAHEM CIpaBeAJHMBOCTb MpHBe-
JIEHHOTO COOTHOUIeHUs. TemM He MeHee, HECMOTPSl Ha TO uTo hop-
myaa (1.1) mupoko ucrnosb3yercs, psi IKCIepHMEHTANbLHBIX HC-
cJAeJ0BaHKl 34CTaBAsIeT COMHEBATBCS B €€ YHHBEpPCaJbHOCTH.
Taxk, Uunpo Mmau [66] npuiunen K BBIBOLY, uTo BesivuuHa D3n (D)
HMeeT TayCCOoBO pacrpefesleHue.

Becr [38] npusoaut dopmyay Buia

1 ——F(D):e—(g)k, (1.2)

rae F(D) — HakomjieHHAst [04f BOAbl B Kal/IAX AHAMETPOM

menbute D.
Y. B. JlutBunos [12] Hauie, 4TO CHEKTp Kamejb 0CAJKOB VA0~
- BJIETBOPUTEJIbHO OMHCHLIBaeTCs GOpMyJaof

n (D)= const - ¢~ aD%? (1.3)

1 1710X0 ONUCHIBAETCA NPOCTOH 3KCTIOHEHTOH.
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Pa3BuTHe pPafMOJOKALHOHHBIX HAONMJEPOBCKUX METONOB H3-
mepeHHsl MHKPOCTPYKTYpBl OCaJKOB NPHBEIO K NOABJEHHIO psila
paboT, OHHMCEIBAIOUIMX BHA KPUBEIX DacCIpe/leJieHHsi Kaleab J0XK-
18 [0 pa3MepaM Ha Pas3JUYHBIX BHICOTAx Haj YPOBHEM 3€MJIH.
Tak, A. T. Topenuk u I'. A. CmupHoBa [4] npennaraloT UCIONb-
30BaTh He 5KCIOHEHLHANLHYIO, a ABYXNapaMeTPHUECKYIO 3aBUCH-
MOCTb THIIA TaMMa-pacupejle/ieHus, NPUMEeHIeMYI0 NPH ONMCAHHH
MHKDOCTPYKTYypE o00sakoB. B caMbie mocnenHue rojbl, OAHAKO,
cTaj0 SICHO, UTO pPaJHOJOKAUKOHHBIE METONB ONpeeseHus
CIIEKTPA PasMepoB Kamedb B CHUIY HX OOJBLIOH YYBCTBUTENBHO-
CTH K HaJHYMIO BEPTHKAJbHBIX IIOTOKOB BO3AYXa MOTYT npuBe-
cTH K OWuO6OYHBIM pe3yabTaTam [46].

Kpome Toro, nyJbcaiiu pa3MepoB KalleJb W CHJbHBIE HCKa-
weHus cepudeckod (oOpMbl MOTYT CYLIECTBEHHO HapyllaTh OJHO-
3HAUHYIO CBA3b pa3MepOB KalejJb CO CKOPOCTHIO HX NaJleHHS.
OcofeHHO MOKa3aTeNbHO B 3TOM CMBIC/IE IOBEAeHHe Kavlelib MpH
[oTepe WMH yCTOHYMBOCTH M APOBJEHHMH TOC/E JOCTHXKEHHS KPH-
tTHyeckoro pasmepa (r=4-+6 mm) [7]. KunHodunbm, CcHATHHI
Bb. B. Kuproxuueim 1 A. B. Kypsnepom B 1964 r., u nannoie Meii-
coHa [82] ykaspiBalOT Ha TO, 4TO mnepel ApoOJeHUEeM Kallisi
CHJIBHO ITyJbCHPYET, NpUHHMAaeT (OpMy Iapalliora, AHaMeTp KO-
TOPOTO MOYKET MPEB30HTH 5 CM, YTO SICHO BHAHO U3 DHUC. 4, 3aUM-
crpoBanHoro v Meficona. CROpoCTh MafleHHsT TaKuX Karlejb OYeHb
MaJja, B TeueHue COTBHIX JO0Jed CeKYH[Ibl OHM NpaKTHYeCKH Iapa-
WIOTHPYIOT, a B IlepBble MIHOBEHUS nocje ApoOJeHusi HEKOTOphIE
KaneJbKH Jaxe JBUralOTCs BBEPX.

Bce 3TH 06CTOATENBCTBA HE YUYUTBIBAIOTCS NP [OJYYEHHH
JaHHBIX O CIEKTPe pa3MepoB MOKIEBHIX Kaledb pPagHoJOKalHOH-
HBIMH JONIIJIePOBCKHMH MeTOAaMH. BricKazaHHbIe Bbllle coobpa-
KeHHs H HeKOTOpbie TeXHHUYecKHe OCOOEHHOCTH H3MepeHHUH, CHH-
JKawolue TOYHOCTh ONpefeseHuss JeBOTO y4acTKa ClleKTpa pas-
MepOB Kamejb, 3aCTABJAIOT OTHOCUTBCH K [OJYYeHHbIM B 3THX
paboTax JaHHBIM O CIEKTPE Pa3MepoB Kamejb C OCTOPOXKHOCTHIO.

B nocneaune roasl B LIAO Obli pa3BuT caMOJETHHIH MeToln
H3MepeHHs MUKPOCTPYKTYPBl 0CaAKoB. BoJbiioe KOMHYECTBO BhI-
NOJIHEHHBIX M3MEPEeHH! T0Ka3aJo, YTO B NojaBasiolieM G0/bIIHH-
CTBE CjydyaeB pacnpefejeHHe J0XKAEBbIX KalleJb [0 pa3Mepam
XOPOIIO OMUCHIBANOCH 0OPaTHO-CTENEHHO! 3aBHCHMOCTBIO, T. €.

a
] —, 150 mMx < D < D
n(D):! D" (1.4)
0’ D > Dmax’

rae Dpax kKoaebaercs ot 200—300 xo 1000—1500 mk.

®opMa KpHUBBIX pacHpe/ie/ieHus, IOJY4YeHHbIX Pa3HbIMHU aBTOpa-
MH, MOXKeT ObITb pa3JH4yHON B 3aBHCHMOCTH OT OGBEKTOB M CIIO-
Co60B UX u3MepeHHs. B oaHuX cayyasx U3MepeHHs BbINOJIHAIUCH

3 A. M. Boponukon ; 33




¢ 3eMJH, B JPYIHX — HeNOCPeJACTBEHHO B oOcaflKax Ha pas-
JIMUHBIX YPOBHAX. KpoMe TOro, CyLeCTBEHHO OTJIMYaAnCh 00BbeMbl

Puc. 4. Tlponecc Apobaenus KpymHOH xamiud — CepHsA CHUMKOB 4epes,l Mcek.
(mo Meiicony).

ocpenHenusi. Tak, NnpH Ha3eMHHIX H3MepeHHAX OOGbeMBl NPOO
COCTaBAAOT KyOuueckwe MeTpH, a 10 ($opMe OHH HAMOMHHAIOT
IMJIHH/Pbl NMPOTSIKEHHOCTBIO NOPsiAKa JAecATKoB Mmerpos. Ha ca-
MoJleTe Npu TOM e ofbeMe 3TH UUIHHADB BEITAHYTH YXKe Ha
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MHOTHE [ECSTKH M COTHH MeTpoB. IIpH paiuosoKauHOHHBIX u3-
mepeHUAX 0GDbeMBl ocpeinenust jocruraioT 104—10° m®. Mukpo-
CTpYKTypa OCallKOB, BOOGIIe FOBOPS, — BEChMd H3MEHUHBAs Xa-
paKTepUCTHKA, H aobasi smnupudYeckasi (opmysna jgaeT o Hef
Jilip HEKOTOPOe OCpefHeHHOe MpelcTaBjaenue. [losTomy xapak-
Tep OCPEIHEHUs MOXKET HMeTb MepBOCTeNeHHOe 3HaueHne. Kaue-
CTBO YK€ Pas3iHyuHbiX QOpMyJi, HalIeHHBIX B TeX MJIM MHBIX HCCje-
JOBaHUSAX, UX TOYHOCTb M IPUMEHHMOCTbL HyXIaloTcs ellle B 10-
TOHUTENBHOM u3YyueHHH. OUeBHAHO, YTO CIEKTp pa3MepoB J0XK-
JeBEIX Kamejb, BOOOLle TroBODHA, HE OCTAeTCs HOCTOSHHLIM IO
BceMy o0beMy oOsaka. MspecTHo, 4TO B JIMBHEBBIX OcajlkaX Karil-
AW JOKIs, KAK 1 WHTEHCUBHOCTL €T0, BO3PAcCTaloT OT nepudepuu
K LeHTpy. BBHAY TOro 4To oyarm ocajiKoB IepeMellaioTcsl B Ipo-
CTpAHCTBe, Hal NaHHOH TOYKOH MOBEDPXHOCTH 3eMJH C TeueHHeM
BpeMeHH CIHEKTP PasMepoB KamneJb H3MeHseTcs.

Bosaplioe 3Ha4eHHe 51 PaAHOJOKALHOHHEIX METOJOB HCCJE-
JOBaHHsA O0CajKOB IpeJCTaBJsieT 3HaHHe Xapakrepa H3MeHYH-
BOCTH CTPYKTYPHl OCAjJKOB 110 BblcoTe. Mmeromuecs B suTepaType
JaHHble TOBOPAT O TOM, YTO B OTAEJbHBIX CAydasX 3Ta H3MeHYH-
BocTh HeBesnKa. Tak, Xapnau [58] paccudTans 3BOJMIONMIO CHEKTpa
0Ca/KOB 110 Mepe HX NajeHus 1o o00/1aKoM U TpHllesa K BHIBOIY,
YTO TPH OTCYTCTBHH BepTHKAJ/IbHHIX IIOTOKOB M CYIIECTBEHHBIX
CJIBUTOB BeTpa CIEKTP pa3MepoB MeHSeTCs He3HauHTeJbHO. JKC-
nepUMeHTaAbHblE JaHHble O Tpodusae painoJoKalMOHHOH oTpa-
)kaeMoctd Z [2] CBHAETENBCTBYIOT O TOM, YTO B HEKOTOPHIX CJY-
Janx B CJoe A0 2 KM OT 3eMJiu Z TIOUTH HE MEHHeTcd, B APYTux -
cayvasix 3T0 H3MeHeHHe MOXKeT OBITh 3aMeTHO (N0 Mmopsiika U
GoJtee).

Takum o0pasom, paxe camblfi Oeribii 0630p OCHOBHEIX
cBoficTB M3MepsteMOro o6bekTa yOelUTeJbHO IOKa3blBaeT, YTO
LOXKIK 1O CBOEHl CTPYKTYpe H XapaKTepPUCTHKaM SIBJSIOTCS OYeHb
CIOXKHBIM, BeCbMa HW3MEHYHBBIM BO BPEeMEHH H TpPOCTPAHCTBE
00beKTOM H3MepeHHs. '

R TR T

" § 2. YPABHEHHE PAZIMONIOKALIMH OCALIKOB

1. Panuondkauun 0CalKOB KaK YaCTHLIA cnyyai PagHONOKALMH
) MHOXXECTBEHHOH LeJH

PannonokaunonHoe oGHapyKeHHe OCAaJKOB BO3MOMKHO GJjaro-
Rapsd paccesHUI0 PaJNOBOJH Ha YacTullaX OCAAKOB — Kamjsx
nin coexuHkax. CpejHee pacCTosiHNe MeXIy OTHE/ABHBIMH Kall-
JSIMY B XKHAKHX ocajkax nMmeeT mopsafok 10 cm. DTo paccrosiHne
00BIYHO GoJIblIe AJTMHBI BOJAHb PajHOJOKALUOHHBIX CTAHIMH, HC-
NOTb3YEMBIX JAsi HaAOMIOAEHHs] 3a OCajKaMH, HJAH CPaBHHMO
C Hei. B dopmuposaHny pagHoJOKalHOHHOrO CUIHATA B KaX/blfl
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MOMEHT BpeMeHH IPUHHMAaeT yd4acTHe COBOKYIIHOCTb HYacCTHIL
0CalkOB, OTpaK€HHBIE CHTHAJbi KOTOPBIX OJZHOBPEMEHHO I0CTY-
naloT Ha BXoJ INIPHEMHHMKA DaJHOJOKATOpa. JTa COBOKYMHOCTh
YacTHI 3a3KJi0ueHa B IIpejenax TaK HasblBaeMOro pajauosoKa-
LMOHHOI0 00beMa, OTPAHHYEHHOrO INPUOAH3UTENBHO IIHPUHOH
JAuarpaMMbl HaNmpaBJeHHOCTH aHTeHHBl PajJHoJ0KaTopa M HOJO-
BHHOH IIPOCTPAaHCTBEHHOH NPOTHMEHHOCTH 3OHAMPYIOLIETO HM-
nyasca. Jas caydasi pagHooKallMH OCaAKoB OOBLIYHO BBHIMOJ-
HSIIOTCSl CJeAYIOLINe YCJOBHS: paccesHHe Ha KaXIOH OTAeILHON
Kalvieé He 3aBUCHT OT HaJHuusd APYTHX Kalesb B €e OKPECTHOCTH,
OTCYTCTBYyeT MHOTOKpaTHOe paccesnue. [Ipu 3ToM CpeaHSsT MOLI-
HOCTb OTPaXeHHOrO CHTHaja MOxeT ObiTh 3amucaHa B BUIE

ﬁrz—;—EEaiajexp[iQZ(é — I_Q:)], 2.1

>
rie @; — aMIUIMTyja pacCefHHOro (-Tof uvacTuUel mnoJs; k2 -—

>
BOJIHOBOH BeKTOp najaioumell BOJHB, R; — painyc-BeKTOp i-TOH
9aCTHIHL.
Boigenus 8 (2.1) udensl ¢ i=j, Hoayuum

_ 1 n — I n n , —5— —~
Po=5Yai+53 Y aaexpli2k(R,—R)|, (2.2
i=1 i=1 j=1

rie WITPUX y ABOHHON CYMMBI O3HAuaeT INPOIYCK UYJEHOB C [=j.
[Ipu peasbHBIX PacCTOSHHAX [0 H3MepsieMblX A0XKJAefi orpa-
XKawiuit o6beKT OOBIYHO HAXOAWTCH B JajbHe#l 30He (oGaacTd
nu¢ppaknuu Opayurodepa), MosToMy BEKTOPHble 3Hauxku B (2.1)
u (2.2) MOXHO omycTuTb. B aTom ciyuae paaHMOJOKaNHOHHLIHA
o0beM MOXKHO pa3buTb HA IapoBble CJOHM TOJLIHHON MHOTO

MeHblIe A U (2.2) mepenucaTtb Kak

n mom Sk S
= 1 ) 1 ¥ \V .
P,=72ai +32‘ a; Eaj exp [i2k(R,— R)),
i=1 kel l=1 i=1 =1 (23)
rfie CyYMMHpOBaHHe NMO [ WU j MPOBOAUTCH B mpefenax KaxKAoro
m
BBIJEJEHHOTO CJosi; &, | — MHEKCHl CJIO0EB, a XS, == ; ILTPUX
k=1
y HABOMHON cymMMbl O3HauaeT, Kak M paHblle, NPONYCK YJIEHOB
ci=j.
Tak Kak 4yuC/I0 Kameib B Npefesax BhIAEJIEHHOTO IapOBOTO

CJI0S1 JOCTAaTOUYHO BeJHKO, B (2.3) MOMXKHO NepeHTH OT CyMMHpPO-
BaHUS K MHTerpupoBaHuio. Beenem o6osnauenus:

AR =RR) [ [ [an(a)daf®, ¢)sinbdbdy, (2.4)
A2(R)= R2(R) j f J a’n(a)daf? (8, ¢)sin0d0dy, (2.5)
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rge n(a) — pacnpejeneHye 4acTHIl N0 aMIVIMTYAaM d; a — aMil-
JUTY/JA OTPAXKEHHOTO YacTHLEH CUTHAJa NPH YCIOBHM, UTO Ya-
CcTHIIA HAXOAUTCAI B UeHTPpe palHOJO0KAUHOHHOTO 06beMa;
(0, ¢) — nuarpamMMa HanpaBieHHOCTH AHTEHHB DajHOJOKATO-
pa IO MOLIHOCTH; h(R) — paguajbHOe pacnpejgejeHHe aMILIU-
Tyabl NaJAWIIEro Mojs B Mpefesax PajrolOKaLHOHHOro 00be-
Ma; 0, @-— yIVIB CQepHuecKHX KOOPAMHAT C IEHTPOM B TOUKE
pacno/oxenus pamuonoxatopa. Ouenano, uro penuuuna A (R)—
aMIVIMTYJa CHTHaJa, NPUXOASLIEr0 OT IHapOBOrO CJIO0s, HAXO/M-
plerocs Ha pacCTOstHUM R OT pPafgHOJOKALUMOHHON CTaHIMH.

Ammiutyna A(R), sBasiomascs CaydyaiiHOH BeJMUYHHOH, MO-
JKeT ObITh NPEACTaBAcHa KaK

AR)=A(R)+AA(R), (2.6)

rie A(R) — cpennee 3HaueHue A(R) B cjoe ¢ KoopauHatol R,
a AA(R) — otraonenne A(R) or cpeanero 3naueHus. CooTpert-

cTBeHHO GyHKIMs Koppeasnuu A (R;)A(Rz) nepennuiercs B Bije
AR)A(R) = A(R)A(R)+AAR)AA(R),  (2.7)
a BoIpakeHue 75 P, npumer Bua
P =P, +P,+DP,,
Po=v [ A(RER, Po=- [ A(Ryexpli2e]dR[ . (28)
Po=- [ [AA(R)AA(R)exp[i2k (R — R)|dR, dR,.

Taxum o6pas3oM, CpelHAsT MOUIHOCTbL OTpayKeHHOTO OT ocaj-
KOB CHMTHAJjia NpejAcTaBieHa TpeMs WIeHaMH: TEepBHIH HMHTErpad
JaeT BKJaJ HEKOTEPEHTHOrO paccesiHHs, BTOPOH OIEeHUBAeT KO-
repeHTHYI0 KOMIIOHEHTy, a TpeTuil 00yc/a0BAeH QuyKTyalusaMu
IJOTHOCTH M COCTaBa YaCTHIL B paccenBawoiieM obbeMme.

Bkian KorepeHTHOTO paccestHust NPH PajvoJOKalUH OCajKOB
ouenuBancs B paborax [20, 24, 5]. OrmeTuM, UTO OlleHKa Kore-
PEHTHOTO paccesiHns B [24] mosyueHa B MpPeANOJIOKEHNN Pe3KOH
rpaHUOB MeXJIy O0O0BeMOM, B KOTOPOM 3aKJIOUeHHl pacceuBa-
Tead, W OKpyxKawllell cperofi. Ha mpakThuke 30HANDPYIOIUHA HM-
NyJbC PanLHOJOKATOpPA He SIBJASETCS MAEAJBHO INPSIMOYrOJABHBIM,
a uMeeT pa3MbIThie (POHTH, UTO MNPHBOAUT K 3HAUUTE/IBHOMY
VMeHbIIEeHHIO BKJaJa KOTEPEeHTHOro paccesinusi. DBosee cooTsert-
CTBYIOUIMMHU peasibHBIM YCJIOBHSIM CJAeLYeT CYHTATh OLEHKH 2TOro
ujeHa, cofepxkanvecs B [20] u [5]. Yiobuolt annpokcnmaluei
peasbHOR (HOpPMbI MMIY/bCA MOXET CAYXKHTb rayccoBa (yHKLUS.

D
B srom ciyuae orHomenne =" sl MOHOJHCIEPCHBIX OCaAKOB
rl
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nmeeT BUI
— 4nth?

Pro V=& _ o~ Tow, 2.9)
P 2In2

rae Ng — 4HCJI0O wacTUl B pafguoioKalvoHHOM ofbeMme, A — Npo-
CTPAaHCTBEHHAs NPOTSXKEHHOCTh 30HAMUPYIOLIET0 HMIYJbCA.

JAns camoli KOPOTKOH AJMUTeJBHOCTH HMIyJbca paiMOJIOKa-
TOPOB, HpPUMEHSeMBIX JJ51 MeTeOpOJOTHMYeCKHX lenell, paBHOH
0,1 MKcek., ¥ JJIHHBI BOAHHW 3 CM Pp/Pn=10-7.108 gaa Boannl
10 ¢cm Pry/Py=~10"7-105 1. e. BK/aZ KOTePEHTHOTO paCCESHHS
B OOUIMH OTpPaXKEHHBIH CHrHAJ OT 0CagKOB OYeHb MaJl.

B 6GosburmHcTBe paboT, NOCBAIIEHHBIX BLIBOAY YpaBHEHHS
PALHONOKAMKH OCAAKOB, NDEAN0Jarajoch, IO BIaWMHOE fiO-
JIOXKEHHE YaCTHIL HEe3aBHCHMO. ITO MpeAloaoXKeHHe NPUBOJUT
K TOoMYy, 40 Pr3 B (2.8) obGpamaercst B HyJIb BCJAEICTBHE TOTO, YTO
AA(R)AA (R;)=0. Oxnako 5T0 npeanosoxKeHue Bpsig JH GOOT-
BETCTBYyeT AeHcTBHTEeNbHOCTH. Bojsiee TOro, ONLIT NOKasbIBaeT, UTO
clelyeT OXHAATH ONpeJe]eHHOH KOppefildH IJIOTHOCTH U CO-
cTaBa uyacTHU B npocTpaHcTBe. [TocKOABKY B HacTosiniee Bpems
OTCYTCTBYIOT AaHHble O (PYHKHUAX KOPpeasiiMH MAOTHOCTH W CO-
CTaBa 4acTHl B OCajKax B IIHPOKOM juanasoHe macutaboB, ole-
HUM TpeTuii uieH B (2.8) B mpeAnosoXxeHuH, YTo (QYHKIHA KOp-
pesAiul UMEET IKCHOHEHIHAJbHBIA BUJ

‘. SAR)BA(R) = (8AP exp (—LBzBel) - (2.10)

Takoe NpeAnoaoKeHne 3HAYUTENbHO ynpouiaetr BbIKJAadKH,
NO3BOJAET IMOJYUHTL HAMVIALHYIO OUCHKY TpPEThero c¢jaraeMoro
B (2.8):

= 2R* AA)?2 .
| Py R OAN @.11)
T
+ (43R

rie R* — sbderTHBHAR NPOTAKEHHOCTH PaJHOJOKAUHOHHOTO
ofbema.

P
OtHowenne == 151 MOHOAMCHIEPCHBIX OCALKOB pPaBHO
r1

Py Ry AN? ~
pe~ [1 _{_0(4“;30 )Z] : (212

rne N — uucso Kameab B CEYEHHH pavosIOKallHOHHOTO 06heMa,
AN — baykryauusa uuciaa 4acTuii B cuoe, Jus ouenkn Ry MoX-
HO HCTOJB30BATh PE3YJIbTAThl U3MepeHuit QYHKUMK Koppeasuuu
paanoJOKallHOHHOH oTpaaeMmocT# Z B OcajlKaxX, KOTOpble MOKa-
3BIBAIOT, YTO paiuyc koppesunu R, umeer nopsinok 0,6—1,5 km
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5 ocalKaXx pasjuuHoro thna. [nf CpefHHX DAcCTOSHUH panuo-
JOKaLMOHHOro HaOJOfeHus u Npu OOBIYHBIX AunarpaMMax Ha-
[paBJCHHOCTH aHTCHHDI N ~ 104

T1pennojoXKum, 4To ANZ=N? Ha paccTosiHuAX NopsajiKa Ry,
rorna aaa Rp=1 XM 1 A=3 cm

&3— ~ 1074

rl

TakuM o6Gpasom, upeHebperas ManabIMu ujeHaMu P u Py
B (2.8), mosyuaeM, 4TO

—3 [ #®dR (2.13)

T. €. OTPa’KeHHbIH CHTHAJ OT OCajIKOB B CAHTHMETPOBOM JHamna-
30He BOJH (M, €CTeCTBEHHO, A7A Gosee KODOTKHX BOJH) CJAEAyeT
ONpPeAeNIATh CAOKEHHEM MOIIHOCTCH CHIHANOB, OTPaMeHHBX OT-
MeJIHBIMH YacTHLAMH B Mpejlesax PajHoJOKalMOHHOro 00bema.

3anuuiem bosee I'IO,T_lpO6HO BBIpaxKeHue 175 P, Ha BXORe NpH-
\ eMHHKa pajuosoKanuonHoft cranuuu. IIpu aToM Bocmoasayemca
‘ ypaBHEeHHeM PaJMOJOKalHH OJMHOUYHOH IleJH ¥ HPeIblIyInM pe-
3yJbTATOM OTHOCHTEJIbHO afJIHTHBHOCTH 3(DQPEeKTHBHBIX CeueHn#
o6paTHOrO paccesiHug Kaueab B ocaikax. Ha ocHopanuu ypas-
HeHUs PaAHO/JIOKalWy OJHHOUHON Leau ofipeleqHM aMIIHTYAY
NoJisl, OTPaXKeHHOTo OJHON YacTulell, Kak

(20 'z
a=VZ ((4:03124 %) , (2.14)

rge Py — ¥MMOyabcHAs MOWHOCTE, G — ycuneHue aHTEHHBI, A -—
JJIMHA BOJHBI, ¢ — 3((GEKTHBHOE cedyeHHe Leau; R — paccrosi-
Hue RO Heay; » — KOo3PpPHIuEHT, YUNTHBAWINE ociabiedue pa-
LUOBOJIH, Omnpejie/sieMbll yepe3 Ko3Gh(hHUHEHTH ocjab/eHus B
ocagkax ko, 06/1aKax Koy M aTMOC(HEPHBIX Ta3ax kp U BLIpS-
JKEHHbIH B Aenubenax Ha KUJAOMETp COOTHOUIEHUEM

. . R
. ' . -0,2 f (FogatFoc i) AR
pee e ow=10 0

Torna (2.13) ¢ yuerom (2.5) sanumercsi B BUAE

w _ G2
P [ [ [ [

rie Gp— Makcumasnbioe suavenne G; Benuynna | on(o)do na-
3bIBaeTcsi OObeMHOH 0TPAXKAaeMOCTbI0 MHOXKECTBEHHOH ledu, 060-
3Havaercs Kak 1 U aBjasercs, Boobille ToBops, GyHRuuel R, 0, ¢.
B cliyuae OJHOPOAHBIX OCAJIKOB 1) HE 3ABHCUT OT NPOCTPAHCTBEH-
HLIX Kkoopiunart. Ecau AuarpaMMmy HanpaBAeHHOCTH AHTEHHbI
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AMNPOKCHMUPOBATD T'4yCCOBBIME (DYHKUHUSMH, TO IJAs1 OLHOPOJ-
HblX ocalkoB (2.15) MoxHO mpeoOpasoBaTh K BHLY

- P,G22h8,90m
T TR %

(2.16)

3nech n(o) — pacnpejesieHue 4acTHL IO 3((eKTHBHOMY ce-
yeHNIo OOpaTHOTO paccesiHus; 0y, @p — UIMpPUHA AHArpaMMBl Ha-
NpaBAeHHOCTH B JIBYX B3aUMHO MEPNEHAUKYJAAPHBIX MIOCKOCTAX
N0 TOYKam IOJOBHHHON MOIIHOCTH, a NHOA A CjelyeT TOHHMATh
IIUPHHY 3KBHUBAJIEHTHOTO MNpPAMOYTOABHOTO MMIYJibCa, MIOLLaih
KOTOpOTO paBHa MJOLAjH peajbHOro 30HIHPYIOLIETO HMIYJAbCA,

IlpuBenenHoe ypaBHeHHe pafHOJIOKAIMH OLHOPOAHOH MHOXe-
CTBEHHOH LM OT/IMYaeTCs OT PEeKOMEHAYEMOoro B JApYyrux pabo-
Tax NOCTOSHHBLIM MHOXKuTeseM (21n2)-! w rtem, uro sgech mpo-
napenenne G20 ¢, He BbIpaXkeHO depe3 3(PGhEKTHBHYIO TUIOLLA/b

aHTeHHBl. B OoaplinHcTBe pabor u MoHorpaduil, TOABHBIIHXCA
Ao 1962 r., ypaBHeHHe paAHOJOKalHH MHOMXKeCTBEHHOH IeJH
YOPOLLAJOCh O CpaBHeHUio ¢ (2.16) nyreM HCHOJAL30BAHHA 0O-
JYSMIOUPUYECKUX COOTHOWEeHHMA, cBsabiBaowux Go, 0o, @ 4 3¢-
(deKTHUBHYIO TWIOWAAL aHTeHHBl Aup. [Ipu 3TOM mpeanosaranocs,
4YTO MAJ51 BCeX THIOB aHTeHH CYUIECTBYeT eAMHast CBA3b MeEXIy
Go 1 6y, @o. ONHAKO OMNBIT ITOKa3blBaeT, YTO AJsi PasHBIX THIOB
AHTEHH 3TH COOTHOLLUEHHS pPas3JIdYHbI.

B 1962 r. IIpoGepr-I2konc [87] BBea B ypaBHeHHe DPajuoJo-
KalUMH JIONMOJHHTEJBHBIH KO((HUUEHT, ¢ NOMOHIBIO KOTOPOTO
MOXHO ObLJIO YYUTHIBATH OCOOEHHOCTM KaXKAOTO THIMA aHTEHH.
Onnako naxke ypapHeHHe, npeasioxentHoe [1poGept-IlKoHcoM, 06-
Jajaer ounpe/eseHHBIMH HeNOCTaTKaMU Mo cpaBHeHuw ¢ (2.16).
Heno B Tom, 94TO BBeJeHHE MOCTOAHHBIX KO3(DQHIHEHTOB, YUUTHI-
BaOLIUX CBOHCTBA KaX/[0H KOHKPETHO! aHTeHHBl, He MCKJ/IYaerl
OlIMOOK, BLI3BAHHBLIX H3MeHeHHeM (fy 3a cUeT YMeHblUeHHS WJIH
yBeIM4YeHus Koa(;hHUIHEeHTa MOAE3HOTO AeflCTBHA aHTEeHHBI, 06y-
CJOBJEHHBIX BapHAalUHUsMU MOTepPh B aHTeHHe u ¢upepax. Takum
obpasoM, NpH NPOBeAEHUU JOCTATOUYHO TOUHBIX H3MepeHuH pa- -
JAMOJOKaLHOHHBIX XapaKTEePHCTHK MHOXKECTBEHHOH Lenau ciaedyer
NoJb30BATLCA ypaBHeHMeM B Buae (2.16) W uMeTs B BHIY, UTO
paHee HCIOJb30BABIIHMCS YpaBHEHHSIM TpPHCYLIH OTpaHUueHHus,
KOTOpble MOTYT MPHUBECTH K OMIHOKaM.

OTmeTHM TakKe, 4TO He BCEr/a TayccoBa (PYHKIUHUS SBJIAETCH
Xopolell anopoKCcuMalue# s AMarpaMMbl HalpaBJAeHHOCTH aH-
TeHHbl. [looToMy ©OblIo OBl MOJE3HLIM ONPEAeadTh PaAUOJOKA-
IIMOHHBIA 06beM HHTErPHPOBAHHMEM peaJbHLIX [HArpaMM HampaB-
JEHHOCTH H OTHOAIOIIHX 30HAMPYIOUIHX HMIY/1bCOB.

YpaBHeHHe pafMoJOKaUuH OcaikoB (2.16) Oblio mofyyeHo B
npeANOJ0XKeHNH OJHOPOAHOCTH 0CaAKOB. Eciu ocajaku Heo[HO-
pOdHBI, HalpHMep, €C/AH 1 M3MeHsleTCss C BBICOTOH, TO 34aBHCH-
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— 1
mocTb Py 0T R Oyjler OT/IHYaThCsd OT ~ Rz BCJEICTBHE HOAbEMa

Jyda palMOJOKaTOPa C pOCTOM yIalleHus, 4To 00yCJOBJAEHO KpH-
pH3HOM 3eMun u pedpakumed. K yOblBaHHIO MOUIHOCTH IHpPHHA-

TOrO CUrHaJjJfa 6bICTpee, qeM R NPUBOAUT TaKKe HeNOoJHOEe 3a-

noJHeHHe pajHOJOKalHOHHOTO 06beMa YaCcTHIAMH OCaAKOB, YTO
MOYKHO YYECTb BBEJeHHEeM B ypaBHeHHe Ko3(pduuueHTa 3amojHe-
nus . Kpome Toro, QyHkuued paccTOSAHAA SIBJASETCS W MHOXKH-
Tesb %, YYUTBIBAOWINN ocaabjgeHue paJMOBOJIH Ha HyTH KX pac-
npocTpaHeHus /10 Leau u 06paTHO.

LlenecooBpasdHo B ypaBHeHue ({2.16) BBecTH Ko3(pduuneHTt
F(R), yuuTbiBAWOIIUA BJMSHME BEPTHKaJbHOH HEOJHODOJAHOCTH
ocaflkoB H 3(¢GeKTOB pacnpocTpaHeHust pajAHOBOJH (BAHSIHUE
3ema, pedpakUHA U JAp.), 32 HUCKJIIOUeHHeM ocaabjeHus, KOTO-
poe yxe y4TeHO KO3(PPULHEHTOM X.

TakuM o6pa3oM, ypaBHEHHe PaAMOJOKAlMH OCAILKOB CJeayeT
ngcarh B BHAE

—~ PG 2h0,5,m .
P,:—%;fm%pr(R). (2.17)

Teoperuueckoe onpejaeneHde xoadpduuveHtoB P u F(R) He-
BO3MOXHO M3-3a OTCYTCTBHA MHGOpPMAUNH O CTPYKType OCaAKOB
M YCJAOBHUSIX PaclpOCTpaHEHHs pafHOBOJH B KasKAOM KOHKpeT-
HOM cJiyyae, MO3TOMY B HacTosiiiee BpeMsi ¢ U F{R) Moryr OuiTh
OLLEHEHbl TOJBKO 3KCIepUMeHTaJbHO.

2. Merveoponoruyeckan Undlopmauua, coaepiaulancs
B papgHONOKALHOHHOM CHTHanNe or ocafKos

Kpome oueBupHO# unopManuu o ¢opMe o4aroB 0CaakoB, UX
MPOCTPAHCTBEHHOM pAacloJOXKEHUH W TepeMellleHuH, KoTopas
JETKO MOxKeT ObITh IMOJyuYeHa [0 HaJUUMIO WM OTCYTCTBHIO pa-
JIHOJIOKALUMOHHOr0 CHrHaJja, B CaMOi BeJHUYVHe cursanaa P, co-
JOEPIKUTCH W KoJiMUeCTBeHHas MHQoOpMalusad O XapakTepe ocan-
KOB. 3ajaua, CJe/[0BATeNbHO, COCTOMT B OINpeAejeHHH o0bnema
5710l MHQOpMaLMK M B KBBLICKAHHH TyTell ee n3saedenus. Obpa-
masco, K ¢popmysae (2.17), Mbl BUAMM, UTO HeKoTopasa mHopMa-
uust 06 06beKTe H3MEPEHHUS COAEPXKHUTCA B MHOXKHUTEAAX W, X,
u F(R). OcHoBHOll BeJIMUMHOMN, HEIOCPEACTBEHHO HeCylle#l MeTeo-
poJiorndeckyo HHQOpPMaAUMIO, SBJSETCS OTpaKawmlas HOBepX-
HOCTb envHHLBI 06beMa ocajgkos 7. [lpn oLHOpPOAHOM npoCTpaH-
CTBEHHOM pacnpejesieHud Kanesab, KaK OTMeyajoch Bbille,

e [ )t Myar. @i
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Ecsin AauHa BOJAHB 3aMETHO NMpeBOCXOAUT pasMepbl fOoXK1ae-
e

BbIX KaleJdb, TakK 4YTO NapaMeTp a:-r MHOI0O MeHblle enu-
cp

HUANB!l (Acp — AJTMHA BOJHEL B Cpefie, T. €. B BOJAAHON Kamie), To
cedeHde OOPATHOTO paccesHUS Karviel ONMCHBAeTcd 3aKOHOM
Penes. Tak, mpu A>3,2 ¢cM jJds He OUeHb KPYNHOKAMEAbHBIX
NOXKAeH MOMKHO CUHTATh, YTO yCjaoBHe a<€ | BelmosHsiercsi. B aTom
caydae no popmydae Peaes

64715r86

- 2112
o(r, b)=-r— %;5 , (2.19)
TOr A4
1 | me—17
rjpe
Z =64 f n(r)rédr. (2.21)
0

O6bluHO Z HA3BBAIOT PaANONOKALMOHHON OTPaKaeMOCTbIO.
IlpaBusibnee xe Obl10 Obl NOZ PAAHMOJNOKAUHOHHOH OTpazKae-
MOCTbIO MOHHMAaTh, KaK 3TO ObLIO OTMEYeHO B TJaBe I, BeJHuuHy
Ze, YUMTHIBAIOILYIO OTK/JIOHEHHE OT PeJeeBCKOro 3aKOHa paccest-
HHsl, BLI3BAHHOe HapyuieHueM cdepryecKoll (GOPMH Kalesb U He-
BBINIOJIHEHHEM yc/10Bus a <K 1.

B ofllem ciaydae MOXKHO 3aMHCATh

m2—1
m24-2

s

=T ‘Z,. (2.22)

BBejieM MHOXHTeNDb U, XapaKTePU3YIOIHH CyMMapHOe IO BCeM
KamwiaM eIuHHLIB 00beMa OTKJAOHeHHE OT pesecBCKOro pacces-
HUSL, T. €.

Zo=ul. (2.23)

MHoXHTeAb W, €CTECTBEHHO, HE SABJSIETCS KOHCTAHTONH H B
CBOIO OY€Peib 3aBHCHT OT MHKDPOCTPYKTYpB ocajgkoB. HMrak, B
ofuiemM cjaydae MOXKHO 3aIllicaTh

B=<L Rz, (2.24)

Mnoxurenp C 3aBHCHT OT NapaMeTPOB CTAHUMH (BeJAUYHHA
m? —1
T 3aBHCALLAA OT KOMIJIEKCHOTO MOKa3atelst Mpe/ioMIenys
BOJIbl, NIPAKTHYECKHM MOCTOSIHHA) M MoXeT ObLITb HasBaH ammapa-
TypHOH KCHCTaHTOH. OCHOBHBIM 1lapaMeTpPoM, 3aBUCALLMM OT

CTPYKTYPbl OCaJKOB, fBJISAETCA BeJHYMHA, MPEACTABIAKLLAA CO-
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Goil MOMEHT INeCTOro NOpPSIiKA pachpeleeHusl Kaneab ROMXAst 1O
pasmepaM Mg(r) L.

MHOKUTEJIH B, % H P 4acTO He3HAUUTENbHO OTJIHUYAIOTCH OT
e/ NHULb, HO B OTHe/bHBIX CJIYy4asX 3TH OTKJOHEHHS MOTYT ObiTb
odeHp Bequku. Tak, mpu Manbx A (npaktudecku mpu A<<l-+3cm)
MHOMKHTEIb ¥ MOXeT CTAaTh 3aMETHO MEeHbIle e HHUILL.

3. CBA3b MHTEHCHBHOCTH ROXAEH ¢ HX MHKPOCTPYKTYPO#

1HTeHCUBHOCTb OCaJKOB Ha AaHHOM ypOBHe, T. €. Macca BOJH,
najamilas CKBO3b ¢AWHHYHYIO NJIOHIAAKY B €AMHHLY BpeMeHH 2,
3aBHUCHT OT KOHLIEHTpALH H CNIEKTPa pa3MepoB JOXKIeBbIX Kalelb
{1 CKOPOCTH HX IajeHHa oTHOcuTesdbHO 3emuu. [Ipu uamepenusix
HeoBXOAMMO OIpefedsiTb WHTEHCHBHOCTL OCAaAKOB [ Hemocpenct-
BeHHO y 3emsin. OueBuaHO, yTO [ onpesieisieTcsl CIEKTPOM OCALKOB
¥ CKOPOCTbIO MajeHusl TakKe BOJU3H 3eMHOH [OBEPXHOCTH.

B ofuiem ciyuae HHTEHCHBHOCTHL OCaJKOB 3aBHCHUT M OT Bpe-
MEHH, H OT MeCTa BbIaJeHus, T. €.

oo

I{(x, 4, )= %n jr%(}c, y, t, nNV{r)—u(x, y, Hdr, (2.25)
0

rne V(r) — CKOpPOCTb YCTAaHOBUBLIEroCs NajeHUst Kamnenb papuy-
coM 7, a u(x, Y, t) — BEPTUKAJIbHASI CKOPOCThH BO3AYIIHBIX OTOKOB
(nonoxuTeNbHAs 118 BOCXOAALIMX TOKOB).

HeperynspHele u3MeHeHHsI CHeKTpa pa3MepoB AO0XKAeBbIX Ka-
nesib ¥ CKOPOCTH BO3JYLIHBIX ITOTOKOB MO MJOIAJH OCAZKOB H BO
BpeMeHH TNPHBOJAAT K TOMY, YTO CBSI3b MHTEHCHBHOCTH JOXKASl CO
CTPYKTYPOH OCaAKOB He OJIHO3HAUYHA.

[py ycraHOBJEHHH CBsi3n Z U / 4acto HCHOABL3YIOT yIPOleH-
HyI0 MOJeab CTPYKTYPBl 0cafKoB, IToCTynHM M MBI T4KUM XKe 06-
pa3oM. PaccmorpuM Mojenb, B KOTOPOH OCajK# OJHOPOJHBI B
IPOCTPAHCTBE M BO BpPEeMeHH, a BepTHKa/JbHblE NOTOKH BO3AYyXa
'y 3eMJu oTcyTCTBYHOT. Toraa

[=4n [ rn(r) v rar. (2.26)
0

I MoMenTOoM f-bTOFO nopsiixa HEKOTOPOro pacnpefeiexust [(x) HasbiBaeTcs

BeauunHa M; = J- X () dx, rie x MOMeT H3MEHATLCS OT @ o b.

a
Z OGblYHO NPHMHATO HHTEHCHBHOCTL OCA/KOB MH3MEPATh B EIHHHNAX TOJ-
LiMHp 108 BOAH, BHIaJaloutedl B eHHULY -BpemeHd, B cuny rtoro wro nsor-
HOCTh BOAB Pa=1, 3TH 00a onpejejeHHsl KOJUYECTBEHHO COBnapamlor. Mbl B
lanpHeHmem Takxe GyfeM usmeparb [ B MM/uac,
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B mupokoM nuanazoHe pasMepoB MOXKHO 3aBHCHMOCTb CKOpPO-
CTH NaJieHus KallJli OT ee pa3MepoB aNlpOKCHMHUPOBATH CTelleH-
HO# (DYHKLUEH

V (r)==crb. (2.27)

Tak, ¢ ommbko# He 6osee 10% MoxkHO cumrtats, 4To B=1 npu
paanyce kKaneas ot 0,1 go 0,6 MM, B=0,78 ans Kaneilb paguy-
com 0,2—1,7 mmMm n B=0,0 ana xanmenb paguycom 0,4—2,5 Mwm.
OTa annpoKCHMallusl BIOJHE YAOBIETBODHTENbHA, H B pacCMaTpH-
BaeMOH CU/JALHO YNPOULEHHOH MOJAEJYM CTAlMOHapPHBIX OCAaZKOB HeT
cMbIcsia 3aMeHATh (2.27) KakuM-nn6o 6GoJiee TOUHBIM, HO Cylue-
CTBEHHO 060J/iee TPOMO3JKUM BbIpAXKEHUEM.

C yuerom (2.27) MOXKHO 3alHCaTh, YTO

I=c, [ n(ryr*+tar. (2.28)

0

Tak kak AJs Kaneab 0CajkoB f 3akaioueHo mexnay | u 0,5,
To, 0600611ast NOHSATHEe MOMEHTA pacupejeeHns Ha Hellejgble MO-
PALKH, MOXKHO CKa3aTb, UTO HHTEHCHBHOCTb OCAJKOB B PacCcMoT-
pPeHHOH MOJAe/NH NPONOPHNOHAAbHA MOMEHTY pachpeleseHus J0XK-
HeBbIX Kameqp 1o pasmepaM Msyp nopsuxa 4—3,5.

4. AnanuTyyeckan cBA3bL pagHoOnNOKauHOHHOW OTpaXKaemMoeTH 7
¢ MHTEHCHBHOCTbIO poxaa / ana HEeKOTOPbLIX Mojaened ocapKos

ITpu ngocratouno npocTofi Moaenn Makpo- H MHKPOCTPYKTYpbI
0CajKoB HeTPYAHO TeopeTHUYeCKH HalTH cBA3b Mexay Z u /. Hau-
6oJsiee MpOCTOH, €CTeCTBEHHO, SIBJASIETCS MOJENb MOHOAUCIEPCHHIX,
OJ/IHOPOJHEIX B IPOCTPAHCTBE W CTALHOHAPHEIX OCAJKOB, A/ KOTO-
pol Bce KallaH A0AS HMEIOT OLHHAKOBBIH PaAUYC ro, KOHIEHTPa-
nus N He MeHsileTcs CO BpeMeHeM H B NPOCTPAHCTBE, CKOPOCTH
BEPTUKAJNBHBIX NOTOKOB PABHBI HYJIO.

B 3TtoM cayyae, oueBHAHO, .
7=k, ' (2.29)
rae - ‘
- 3r3 B
k=i ‘

Jlunefinas cessb Z u I umeer mMecto M B Gojee obumell Mo-
Jlequ. JleficTBUTENbHO, PACCMOTPUM CaYy4aH, Koria

nx, y, 2zt ry=N(@Ef (), (2.30)

T. €. pacnpezesieHne Kaleb OCaJKOB NPOCTPAHCTBEHHO OMHOPOI-
HO, a BM/J KDUBOH pacnpejie/eHUs He MEHSAETCS CO BpeMeHeM
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(f (r) He 3aBUCHT OT t). Toraa

Z=64N (§) f 97 (r) dr, (2.31)
I=5aN () [ 7V () () dr. (2.32)
0

Hurerpanst B (2.31) n (2.32) aBasioTcss HeKOTOPBIMU TOCTOSH-
HBIMH BEJMUMHAMH, OYEBHAHO, U B 9TOM ciaydae CBs3b Z u I Mo~
*KeT OHTL BHpaxeHa cooTHouleHwem (2.29), rae

48 [ rof (ry ar
h=—3

- f Pf () V (r) dr

0

HeTpyaHO yCTaHOBHTH CBA3b Z W [ M 4715 HeCKOMBKO Gosee 06-
piero caydasi. CoxpaHAsi ORHOPOAHOCTb B NPOCTPaHCTBe, Oyiem
CUUTATh, YTO B KAXKJbI MOMEHT BPEeMeHM [ CIeKTp pa3mepoB Ka-
fiesib ONUCHIBAETCS TFaMMa-pacnpeje/eHneM, IpuyeM KOHIEHTpa-
udd 4 mapaMerTphl pacnpejleJeHHs MOTYT 3aBHCeTb OT BpeMeHH,

T. €.
r

P00, Ta(D)

T8 @) + 1 {ro PO

n(ry=N@f(r, )y=N() (2.33)

Tlpu »TOM, uMes B BHAY, YTO MOMEHT p-TOTO NOpsika [
y-pacipefiesleHus uMeeT BUI

T 1
My=LQELE Dy, (2.34)
JIETKO HalijgeM
47
Z = 64N M, = 64N (t)~1:§—(§$1—§— 75 (D)]F, (2.35)

ro-t+-4
l:NMSJrﬁ::N(t)—(T,-%—_T_%@—[rO(t)]“B. (2.36)

Ucekniowas u3 cucremsl (2.35) m (2.36) xapakTepHbii paauyc

qacTUuL ro, HalAeM
Z=A{H)L. , (2.37)
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X p—3
=32 AD=0BEIN AT

Ecau npuHATH, YTO KOHIEHTpauusi Kaledb H foKasaTeap
y-pacrpefejeHust He MEHSIIOTCS CO BpeMeHeM (Hampumep, §==0 —
pacnpefesnesue Mapmanna — [Taabmepa [81] man 6=2— pac-
npeneaenue [Moaakosoit — HIndpuna [19]), ro A=const.

ITpunaumasn, yro Pp=const (415 MeJKOKaNeJbHBIX OBJOMKHBIX
NO¥/efl MOXKHO NpHHATH B=1, a aad KPYIHOKANEALHbIX JHBHe-
BoIX =0,5), HaxoauM, uTO noxasartejb B (2.37) kosebjercs or
1,5 1o 1,7.

Hpeﬂnomx{eﬂne 0 MOCTOSIHCTBE KOHUEHTPaUMH TJI0XO COrda-
cyeTcs ¢ JeHCTBHTENbHOCTHIO. M3BeCTHO, YTO MeX1y KOHLeHTpa-
uMell W XapaKTepHBHIMH pasMepaMM JOXKAEBHIX KalleJb U HHTEH-
CHBHOCTBIO OCaJKOB CYIIeCTBYET OIpedeseHHasi KOppe/sTHBHAs
cBs3b. Bo3pacTaHue MHTEHCHBHOCTH 0CaJKOB OOBIYHO CONPOBOXK-
JaeTcsl yBejYeHneM KOHLEHTPALHH U POCTOM CPeJHero pasmepa
Karesb.

Takum 06pasoM, ecan NoJA0KUTL, uto N (£) ~1", a @(d) ~ 1",
70 (2.37) MOMKHO 3amucaTh B BUIE

Z=const - [* = A", (2.38)
rae

3
b=yt ()

OTtcyTcTBre HaZe)KHBIX 3KCIEPHMEHTANbHBIX JdaHHBIX O Xa-
pakTepe HM3MeHeHHs1 MHKDPOCTPYKTYpPHl OCAJKOB HE /AeT BO3MOK-
HOCTH CYMHTb O peaJbHbIX 3HAYEHHAX TAKUX NapaMeTpoB, Kak

" ¥y M ve, H TE€M CaMbIM 0 NOKa3saTeje b.
~Hrak, npeanojoxkenue O NPOCTPAHCTBEHHOH ORHOPOLHOCTH
MHKPOCTPYKTYPH OCAAKOB HPHBOAMT NPH JOBOJLHO OGINUX Tpea-
MONOXKEHUAX K CTeneHHoH sapucuMmoctd THna (2.38) Mmexny Be-
JuunHamu Z n 1.

Oaunako, Kak npapu/io, ocalKn HEOJHOPOAHBI B NpOCTpaH-
CTBe U BO BPEMEHH, a CBSI3b MEXAY HHTEHCHBHOCTLIO, CPEeIHMM
paanycoM KameJb H KOHLUEHTpalueHd He KecTKag H TaKiKe H3me-
HseTCa BO BPEMEHH W OT ToYkd K Touke. IlosToMy, mpun#B, uro
Z n I cesizanbl cootnolleHuem Ttuna (2.37), mapamerpnl A n b
HeJMb3A CUNTATL NMOCTOAMHBIMYM HM BO BpPEeMeHH, HH B NpOCTpaH-
CTBE.

Bosnuraer upesBbidaiiHO BaXKHbII NPAKTHUeCKHH BOMpoc, Cy-
nlecTByeT JIi A peadbHBIX 0CaJKOB YCTOHYHBAs CBAA3bL MEXIY
MOILHOCTBLIO PAAMOJOKALMOHHOTO CHTCHAJA OT OCalkoB Z M UX

HHTEHCUBHOCTLIO 1. Hpex&ﬂe yeM [daTb Ha HEro OTBeT, oﬁcyauM
6oJsiee 1eTaJibHO OCHOBHBIE COOTHOUIEHUS.
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§ 3. AHAJIH3 OCHOBHLIX YPABHEHHH, ONPEAENAIOLWHX CBA3D
" HRTEHCHBHOCTH OCALLKOB C PAAWOJIOKALLMOHHBIM OHIHAJIOM OT HHMX

MoIHOCTE OTPaXKEHHOrO OT OCaJKOB CHI'Hajga D, U WHTEHCHB-
HocTh 0CAAKOB [ 1o cBoell (DU3NUECKOH NPHPOJE SABJASIOTCS pe-
3yABTATOM OCpeHEeHHs GOJIBLIOTO KOJIMYECTBa BeNHYHH. B mep-
oM cayuae 3¢deKT OCpedHEHHs CO348€TCH MHOT'OYUCJIEHHBIMH
KanAsiM#, 3a00AHAIUMH PAaJHOJSOKALMOHHBIE 00DBeM, BO BTO-
poOM —— KalUIsiMHK, BBINAJAIONMMH Ha pAaccMaTpuBaeMblfl ywacTox
mosepxHocTH 3emiu. Kpome Toro, camo Hu3ofpaxKeHHe 04aros
0CaJKOB Ha 3KpaHaxX WHIHUKATOPOB SIBASAETCS PE3YJbTATOM OCpPel-
geHHs OOJBLIOrO YMCAA NPUXOASUINX eAMHHUHEIX HMITYJbCOB,
TakuM 06pasoM, ¥ B TOM, H B JAPYIOM CJy4ae MBI HMEEM JeJ0
¢ pe3yJbTaTOM KakK NPOCTPAHCTBEHHOTO, TAK H BPeMEHHOro ocpes-
HeHUd. DTO 06GCTOATENBCTBO UPE3BHIYAHHO BAXKHO, HOO K JHOOOMH
AHAJUTHUECKOl 3aBHCHMOCTHY, CBSI3BIBAIONLEH BeJIMUMHBI, OCpen-
HeHHble CYLIECTBEHHO pa3JHYHBIM 06pasoM, CJAeAYeT NOAXOTUTh
OCTOPOXKHO, SICHO HpeAcTaBJss cebe cTeneHb HANEKHOCTY U NpU-
MEHHUMOCTH MOJOGHBIX COOTHOIIEHNH, 3aBHCAILHX OT XapakTepa Ko-
JAe0aHull OCpeIHSIEMBIX BEJWUWH B IPOCTPAHCTBE H BO BpeMEHHU.

Paccmorpum, ¢ Kakoro poma ocpeiHeHHeM MPUXOAUHTCS HMETh
IO TIPY OTIpe/ieIeHHH BeJHYnH Py u 1.

PassuuHple OoTpacnn X03dHCTBA HYX/AKTCS B CBeJEHHAX 06
obulelt cyMMe OCafKOB, BHIMAMAMIHX Ha T€X HJAKH WHBIX MJ0lla-
ASIX, 32 TOT WJIM HMHOH HPOMeXyToK BpeMeHH. TakuM ofpasom,
nMpakTugecKuil WHTEepec NMPeACTaB/ser BeauuuHa I, ocpeiHeHHas
Mo NJOWAAH S 32 OoNpeje/eHHBI NPOMEXKYTOK BpeMeHH {. Yuu-
ThiBas dopMmyay (2.25), MBI MOKEM 3amucaTh CKa3aHHOe B BHIEL

1+ At o

7=:cfsfdxdy tf dtojn(x, g, b AV (r)—ua(x g, W(gl,

®opmysaa (3.1), 3anucanHas B AOCTAaTOYHO oflUieM BuAe, He
CONEPKUT NPEeANOSOKEeHHH 00 OJHOPOJHOCTH MHKPOCTPYKTYPb
0CaJXO0B B NPOCTPaHCTBE ¥ BO BPeMeHH HJIH 00 OTCYTCTBHHM Bep-
THKAJbHBIX HOTOKOB. :

[Tpexie uem mepexoMuTh K aHAAH3y XapaKrepa oCpeJHEHHS.
pPaguoJOKAOBHON HHGOPMALNH, CJEAyeT SCHO HpPeACTaBUTh,
B KaKOM BH[e 3Ta HH(pOpMauus noctynaer B obpaborky. [lo-
ApofBHO 3TOT BONpOC OOCYNKAACTCH B CAGAVIOIUX [BYX rJaBax.
31ech e OTMETHM TOJbKO, UTO 3Ta uHQOpPMaliis NMOCTYNAaeT Ha
HUKO, rze Tag wiy uBaYe MOCIENOBATENBHO DETHCTPHPYIOTCS
IO a1, OTPAHHUEHHBIE KOHTYPaMM H303X0 OCalKOB. Pe3yib-
TaThl CTELNanbHOrO HCCAefOBAaHUS W3IMEHYHBOCTH IJOHlafed,
OTFPaHHYCHHBIX KOHTYPAMH H309X0 NPH MOCJACAOEATEAbHBIX KpPY-
roBbix 0030pax, MOKas3a/u, YTO OHA B TeueHHe HeCKOJbKUX 0§-
30pOB HeBEJNUKA,
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Htak, MOXHO CUMTATh, YTO B 00lleM CJayYae pagHoJOKalMoH-
Hasi OTpa)aeMoCTb Z CBsiI3aHa C MHKPOCTPYKTYPOH KameJaLHbIx
0CaJKOB COOTHOLUEHHEM

[o 2]

Z_-(t)=64 f fa’xa’ya’z f nx, y, 2, ¢ ryrédr, (3.2)
Q

0

rie € — paxMoJOKaUHOHHEIH 00beM. (Mel HageeMcsl, YTO HCHOb-
30BanHe Z Aas o0o3HavyeHUs PaAMOJOKAlLlMOHHON OTPaXaeMOCTH
H z mis o00o3HA4YeHUs] BepTHKAJbHOH KOODJAHHATHL HE BHI30OBeT
uwepopasyMmennit.) Iloa r caefyer moHuMaTs paguyc chepudeckoh
4acTHIbl, PABHOBE&JIUKON NO 00beMYy [JAaHHOH Kallte.

[ToguepkHem, 4T0 DpH pPanUOJOKALVIOHHOM OIpefeseHHH Be-
JM4uHL Z ocpeiHsdercs, Kak 3T0 BUAHO U3 (3.2), He cOeKTp pas-
MepoB KaleJb, a MOMeHT IUeCTOro Mopsjka, YTo He OJHO U TO
)e, u6o yeM Bbllle INOPSAAOK MOMEHTa pacnpefieleHHs, Tem
CUJIbHEE COOTBETCTBYIOILEe CpeJHee 3aBUCHT OT KOHUEHTPalluH
CaMbIX KPYNHLIX Karesk.

[Tpusenennoe Bilie ofcyXaenue cooTnomennit (3.1) u (3.2)
yOeauTesIbHO NOKA3BIBAET, YTO B OOLLEM  CJyyae HeOXLHOPOAHOIo
HNPOCTPAHCTBEHHOTO paclpe/le/leHUs] KalleJb HEeIb3s pPacCUUTHI-
BAaThb Ha HaJHuHe YeTKC BLIpaXKeHHOHN aHaJHTUUECKOH CBA3U Me-
xay Z u I, (3mech u gandee AJs YIPOUIEHHS 3aNUCH MLl Oy/aeM
ONMYCKAaTh UeDPTY KaK 3HAK OCPe/HEHHUs, €CIH B ITOM He Oyaer
0co6011 He0OXOAUMOCTH.)

Kpome Toro, paanojioKanHOHHbIE H3MEPEHHS HEIOCDPECTBEH-
HO (DUKCHDPYIOT BeJIHUMHY P,, CBSI3b KOTOpPOH ¢ Z, KAK 3TO Che-
oyer u3 (2.24), Takke 3aBHCHT OT MHKPO- U JaXe MaKpoCTPyK-
Typbl 0caakoB. Tak, MHOXHUTEJNb u TeM CUJIbHEe OTJIHYAEeTCsS 0T
eJAVHUIIbl, YeM KpyNHee Kamiau. B cBOO ouepeir B cpejaHeM Kar-
JU 0caAkoB KpynHee npH OoJpiieM /. TakuM 06pa3oM, pu TeM
CuJIbHEe OTAuuaercs oT eAuHuLH, 4deMm Ooawniue [. Ilpu omnpepe-
JIEHHBIX YCJIOBHSIX MOXKeT 3aMeTHO OTJAHYATLCH OT eNUHULL H
MHOXUTEIb ¥, YUYWTHIBAWOIIUA ociabieHue pajuMOBOMH Ha IIyTH
pacnpoctpaHenus. Ecau 6dabmasg vacth nytu or PJIC no uenn
3aHATa 0CaJKaMH, HHTEHCHBHOCTb KOTOPBIX [OCTaTOUHO BeJHKA,
TO TOJIBKO 3a cueT ocqab/ieHHsl B HUX CHIHAJ MOMXKeT OHTh yMeHb-
LIeH B HEeCKOJbKO pa3. B Kakof-TO cTeleHH Haauyue ocjabjieHHust
MoxeT ObITH yuTeHo (cM. [74, 101]), ognako Gosee pasyMHoO, BH-
numo, npumensats PJIC ¢ Goablllell AJHHOH BOJHBI, YTO NO3BOJUT
PE3KO CHU3HUTHL pOJb moryomeHusa. Tak, npu A>54 cM MOXKHO
C XOpOIUeH CTelleHbO NPHOIHKEHUS CUHTATh %= 1.

Ha 6oapmnx paccrosisusix ot PJIC u Ha Kpasix nogeir ocai-
KOB pPaiHONOKAaUMOHHBIH O6BbeM MoOXeT ObiThb HEMOJHOCThIO 3a-
NoJHeH KanasiMH OCAJKOB, T. €. M MHOXHTENb § B 3TOM Cjyyae
MOXKeT OblTb 3aMeTHO MeHbllle @JUHHULBL,
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HakoHell, B CJayiae pe3KO BbIpaxKeHHOI NMPOCTPaAHCTBEHHOH
{EeOAHOPOJHOCTH CeueHus 06paTHOro paccestHuss B o0BeMe 30H-
AUPYIOUIErO HMIy/ibca (HANpUMep, MPH NOMANAHUK B Pajnoio-
KallHOHHBIA 00beM II0JIOCHl TasHUA) MOKeT 3aMeTHO HCKa3HThCH
4 xapakrep yOblBaHHMs 3XO-CHTHaJja 10 Mepe y/ajeHHs 0CalKoB
oT CTaHIMH, T. €. IOABHTCA ACHO BBIpAXEeHHAd 3aBUCHMOCTbH MHO-
wuteas F or paccrosaus R.

UTak, aHaJM3 OCHOBHBIX COOTHOUICHHH, ONpelejsiOiinx Xxa-
pakrep MeTeOpOoJIOrHuecKoll nHopmauuu, coaepkauielcss B Be-
qMUHHE 3X0-CHTHaJa OT OCAJAKOB, MNPUBOAUT K BBIBOAY, YTO
NONBITKH TEOPETHYECKH HaHTH HPOCTYIO aHAJHTHYECKYIO 3aBHCH-
MOCTb MOILLHOCTH MPHHATOTO Pajno/0KallMOHHOTO CHTHajda P, o1
MHTEHCHBHOCTH 0CaAKoB [ He MOryT ObiTbh ycneuneimu. Ilpaxtu-
yecKoe e NpHuMeHeHHne cootHomenufi tHna P,=clb tme ¢ u b
HaHJeHbl U3 TEOPETHYECKHX COUOpaKeHH#l Ha OCHOBAHHHU YIIPO-
[WeHHBIX MOJesed, TpebyeT TLLAaTeabHON IKCIMepUMeHTaJbHOM PO«
BEpKH H YCTaHOBJEHHA NPEJesoB IPUMEHAMOCTH U TOYHOCTH 3THX
COOTHOULIEHHUH.

§ 4. KOPPEJIATHBHAA CBA3b HMHTEHCHBHOCTH OCAKOB
C PAIHO3XO0 OT HHX

OtpuilaTebHBIA BBIBOJ O BO3MOXKHOCTH YCTaHOBJEHHA B 00-
meM cayidae AOCTATOUHO [IPOCTOH H YCTOHUUBOH aHA/IMTHYECKOH
CBSI3W MEX/Y MOUIHOCThI) MPUHUMAEMOTO OT OCaJKOB pPagdoJio-
Kal[HOHHOTO CcHrHa/ja P, ¥ UX MHTEeHCHBHOCTbIO I He O3Hauaer,
UTO PaAMOJOKALMOHHBIE MeTOJ U3MepeHHsl KOJM4YecTBa BhLINaB-
IIMX OCAaAKOB Ho/KeH OblThb OTOpOIUeH KakK HelNpuUroAHbIA, Ge3
JlaJbHeRIIero aHaau3sa.

HelcTBUTEIBHO, MHOTOJIETHUH OIBIT PagHOJOKAIUOHHBIX HC-
CeJOBAHUA T'PO3 M OCAAKOB II03BOJAET yTBEpkKiAaTh, uto PJIC
buKcHpyeT He TOJBKO TepeMelleHle O4aros OCajiKoB, HO ¥ B Ka-
KOB-TO CTeneHd WX MOINHOCTb. Kak npasmio, uem HHTeHCHBHee
ocajku, TeM OoJplie NPUHSATHIH curHaa. OmbIT Kog00HBIX paGor
OlpeJle/IleHHO YKa3blBAeT HA HaJHUhe BHICOKOW KOPPefillHH MeXK-
Ay MHTeHCHBHOCTBIO OCAJKOB ¥ MOLUHOCTLIO IIPHHATOTO CHUTHaJja.
JT0 06CTOATENBLCTBO NMOGYNKAAET MOJOHTH K CBASH pPaluojoKa-
LMOHHOTO CHTHAJa OCAJKOB € HX HHTECHCHBHOCTBIO C 3MIIMpHUe-
CKMX MO3ULUMH M NONBITAaTbCA YCTAHOBHTH COOTBETCTBYIOLIHE KOp-
PENATHBHEBIE CBS3H.

HonycruM, 4to Ha OCHOBaHUM psija coobpaxKeHufi (Hanpumep,
MCX0Ji51 M3 HaKOM/JEHHOTO OMbITa HCCAeLOBAaHHH, YCTaHOBUBIIHXCSH
TPalUUMi, OPOCTOTH ¥ yAOOCTBA ONEPUPOBAaHHSA H Ip.) MBI HpH-
XOQUM K BbIBOAY, YTO KOPPEJIHPOBATH C HHTEHCUBHOCTBIO OCAAKOB
Ha0 HEKOTOpYld (YHKHWI0O OT MOLIHOCTH PAaAHOJOKALHOHHOTO
CurHana, 1. e. @(P,). Hasosem sty BennuuHy lyey; (HEKOTOpas
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yCJIOBHASL HHTEHCHBHOCTb OC4/IKOB ), T. €.
lym:(P(Pr)‘ (41)

QOueBuaHO, UTO B JI000H MOMEHT BpeMeHM UCTHHHAST HMHTeH-
CHUBHOCTb ocafkos [ (X, y, {) B TOUKe ¢ KOOpPAMHATaMH (X, y) mo-
KeT OblTh CBA3aHa C lycq(X, y, 2, t), HalideHHOH mo (4.1) aas
3HauyeHUH P, H3MepeHHBIX B TOUKe (X, Y, Z) B TOT K€ MOMEHT
BpeMeHH [/, COOTHOIIeHHeM BH/a !

I(x, g =K (%, 4, 2, ) [yes (5, 4, 2, 1) (4.2)

®opmyna (4.2) MOXKeT paccMaTpMBaTbLCA KaK ONpefeseHue
muoxkutesin K. Tak Kak I v Jycy SIBJAAIOTCS HENPEPBLIBHBIMH (YHK-
nusME KoOpAnHaT, TO H K €BJSETCA HeNpPepblBHOH GYHKUHeH
KOOD/MHAT.
CJioft ocagkos B Touke (X, y) 3a Bpems Af OyIeT 1pH 3TOM
paBeH
LN
H(x, y, ¢, Af) = f [(x, y, ) dt =
t
t+ At v
= [ K@y 2 )ly(x g2 0dt. (43)

t

[To teopeme o cpenHeMm BhipaXeHue (4.3) MOXHO npeoGpa-
30BaTh K BUAY

Hx, y, t, My=K(x, y, 2, t-+0)Hye,(x, y, 2. ¢, Af), (4.4)

rae
t-- At t+AL

Hyeo(%, 4, 2, 1, At):j [yendt = J o[P,(x, y, z, )] dt, (4.5)
t

t

0 — BeJIMUMHA, 3aKJIIOUEHHAst MeXIy HyJeM U Al

Ecau nauunas ¢ Hekotoporo At>T mMHoXuTenb K crpeMurcs
K HEKOTOPO! MOCTOSIHHOH BeH4KHe K, W/H COBepLIaeT OKOJO Hee
CpaBHHUTEILHO MaJsble KojeOaHHsA, TO MOMXKHO rOBODHTb 00 yIOB-
JIETBOPUTENBHOM PaJHOMOKAIHORHOM H3MEPEeHUH CYMMBbl OCAJKOB
B TOUKe 3a HHTepBaJbl BpeMeHHu, npesocxoisuuaue T. Ilpu nauau-
YUK JOCTAaTOYHOTO SKCIIEDHMEHTAJbHOrO MaTephala IMOCTPOEHHE
KpuBblX K (f) AN pasHbIX MHTepBatoB T MNO3BOJIHAO Obl MOJY-
UNTh HAIVISJHOE NpeCcTaB/eHHe O KauyecTBe MeETOMa: eclIH ¢ po-
crom T xonebauus Kpusoil y6wesawor, T. e. |K—Kqo|<AK,, rre

! TlpaktuueckH [ycn yAOGHO H3MepsATb B IIPOH3BOJBHLIX €QHHHLAX, OTJIHY-
HBIX OT OOGBLIUHBIX €IMHHI, H3MEeDEHHS HHTEHCHBHOCTH ocaikoB. [Tostomy MHO-
xKurtedn K — BeJHuYHHA PpasMepHas, y4YHTbIBAlOLlas 3TO pasjHYHe B €AHHHIAX
usMeperns (cM. raaey IV).
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K, n AKo He 3aBMCAT HM OT [, HH OT T, To MeToa xopoul npw
JOCTATOYHO MaJIbIX AK,, v Haobopor.

Ha npakTHKe HUKTO He MHTepecyeTcs JaHHBIMH O CJ0€ ocal-
k0B B TouKe, OObIUHO TpeGyloTcs CBeleHusl O CPeiHeM CJoe ocal-
KoB Ha HEKOTOpoH mjomaiud. [losToMy, eciu jpaxe SKCIepPUMeHT
[okakeT, YTO He cylllecTByeT Takux Beanuun Ko u AK, nin AK,
¢AIIKOM BEJHKO, 3TO ellle He OyAeT 03HAYATh, YTO CJAELyeT OT-
Ka3aTbCsl OT DPajMOJOKAllMOHHOTO MeTOAa H3MepeHHsl OCalKOB.
MoxeT GbITb, XOpollasi CB3b OyAeT YCTaHOBJEHA INIPU Ocpel-
HeHHUH 110 BpeMeHH U IO IJIOLLAAH.

Hcnoab3yst TeOpeMy o CpejlHeM, MOXKHO 3alMcaTb, 4TO Cpel-
pufl CJON OCagKOB Ha HeKOTOpoH miowazun S 3a BpeMa Af ecTb

t+ At

H‘(t)zj fdx dy f I(x, y, t)dt:ﬁ(xi, Yir 25 £) X
S ¢
{4+ At :

X [ Hyea(x, g 2, dt =K (5, 91 21, 1) Hya (6)- (4.6)
t

BoamoxKHO, 4TO npu 3agaHHOM A! MHOXKHTeab K GyjleT HCIbI-
THIBATH BCE MeHbUIMe KoJeOaHus Mo Mepe YBeJaHUYeHHs ILIOL(AdH
ocpeanenust S. OtOpocuM M 3fech Ajs yA0GCTBA BCe UEPTOUKH
Haj BeJUUHHAMH, O3Hayalollie OCPefHeHHe, W 3alHIleM OKOHYa-
TeJbHBIH pe3yabTaT B BUje

H(S, 6, A)=K (S, AL, ay, ..., @y, DHyeo(S, £, M. (4.7)

3pech TOA napaMeTpaMu &y, Oz, ..., Gp MOTYT NOHUMAThCS
XapaKTepPUCTHKU Da3JIHYHBLIX YCJAOBHH — BLICOTA PaAUOJOKAIMOH-
HOT0o 00BbeMa, BLICOTA HYJEBOH KH30TEPMBI, CE30H, MeCTO HabJaio-
JeHUH, THI OCAJKOB U T. [

Wrak, UCTUHHBIA CpeqHU# MO MaoMaau S cJOH 0CafKOB, Bbl-
naBLWIMX 3a BpeMmsa f-[{+Af, nponopuyoHaseH HEKOTOPO#A 3ddek-
TUBHOHI BeJMYMHe, HalJeHHOH 110 paJIu0JOKALHOHHBIM Habuoge-
HHMAM, C HEKOTOPbIM KO3(PGUUHEHTOM HPOMNOPLUHOHAALHOCTH
K(S, At). EcrecTBeHHO, UTO PaJUOJIOKALMOHHbBIC U3MEPEHHs TpaK-
THYECKH BO3MOXHBI B TOM H TOJBKO B TOM cJaydae, ecin K He
3aBHCHT OT MOMEHTa Hauajaa H3MepeHus f.

Onpepnenenue CTENCHH YCTORUUBOCTH KO>(PPUIMEHTA COTIACO-
BaHug K, ero 3aBHCHUMOCTH OT IJOLIAJU H BPEMEHH OCpelHeHHs,
BEIIBJICHHE €r0 3aBUCUMOCTH OT Apyrux (akropos (pafioua Ha-
O.110/1eHNs, HHTEHCHBHOCTH OCafKOB, oporpaduu, cesona, ynaige-
HH OT JoKaropa M T. [.) sIBAseTCsl OLHOH W3 OCHOBHLIX 3ajad
AaHHOU mpobseMbl, KOTOpas paccmaTpuBaercs B raase V. Ipy-
rofl 3ajavefi, 0T KOTOPOH 3aBHCHT pelleHHe W NpeblAylleH, sB-
JsieTcs Bei6Op BuAa 3aBUCUMOCTH @ (P,), KOTOPYIO Mbl GyAeM Ha-
3biBaTh paboueli dopmysol. Jra 3ajaua paccMaTpHBaerTcs B
raase 1V, ‘

4* ) - . Lad




Fnasa N

ANNAPATYPA U METOAUKA NOJIYYEHUA PAAUOJIOKALUOHHOM
HHDOPMALUN 0b OCALKAX

Kak yxXe yKasblBajoCh, NPEHMYLLECTBO PaAMOJOKAIHOHHOIO
MeTOJa H3MepeHUsl OCaAKOB Ha IIOWIAAH mepel] OOBIYHBIMH Me-
TOJAaMH 3aK/JII09aeTCs B BO3MOXKHOCTH ObICTpOro cbopa, o6pabor-
Ky W Tepenaud uHGopMmauuu. Peanusanus THX BO3MOXKHOCTeH
TpebyeT pa3paGOTKH MeTOAMKHM U JONOJIHHTEJLHBIX YCTPOHCTS
K pajH0JOKAIlMOHHOA CTaHLHH, I03BOJSIIOLINX MpeobpasoBaTh
BeJIMUMHBl paJHOI0KALHOHHBIX CHTHAJOB HJIH UX H300paxenus
Ha HHAHKATOpe KPYroBoro o0630pa B KapTy pacnpeleseHus Caos
0CaAKOB Ha M30paHHOH IJIOIAAH 34 HpeACTaB/sIOIHA HHTepeC
nHTepBasa BpeMeHn. OQHOBpeMeHHO ¢ paboTamu MO HCCJefoBa-
HUIO TOYHOCTH pPaJAHOJOKALHOHHOIO MeTOLa W3MepeHUsT OCaJKOB
NPOBOAHINCH INOHCKH OMTHMAaJbHBIX CHCTeM 006paboTKu u pac-
npocTpaHenust nosydaemodt urdopmannu. 3a nociaentme 10—15
JIeT MNPeAJoKEeHO HECKOJbKO CrNocofoB 06paboTKH paaHo/oKa-
HMOHHBIX JaHHBIX, OTJIMYAIOHINXCS KAK TeXHHUECKHM pelleHHeM,
TaK M S5KOHOMMUECKUMHU TTOKa3aTesiMU.

B Hacrosie#t raBe 6yaeT AaH KpaTKuBH 0030p 3apyGeXHBIX
1 OTeYecTReHHbiX pabor, MOCBAIEHHBIX ammapaTypHBHIM U MeTO-
JUYECKHM BOIIPOCAM, a TaKiKe OMUCaHbl OCOOEHHOCTH TeXHHue-
CKOTO OCYIIeCTBJIeHHs1 HaMepeHuil, nposefeHubx B LIAO B Teue-
nue 1964—1965 rr.

§ 1. METOAbI TEXHHYECKOW PEAJIM3ALMH PAJMOJIOKALWOHHOI O
W3MEPEHHA OCAIKOB

[Tpn u3MepeHHH OCafKOB MO PafHOJOKAUHOHHON OTpaXKaeMmo-
cTH Heo6XoAUMO Mpeolpa3oBaTh CPeAHIO MOILHOCTH Pajgu03Xo,
HocTynamplero U3 HeKOTOpPOH TOUKM Hal WuccaelyeMol MJo-
/b0, B HHTEHCHBHOCTb OCAAKOB. DTO OCYLECTBJsieTcsl ¢ I10-
MOHIBIO COOTHOUIEHHH, CBA3BIBAIOUIMX MOLIHOCTb OTPAaXKEHHOro
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cpriajia ¢ HHTEHCHBHOCTBIO [OK[Is, KOTOpbie MOAPOGHO 06Cyk-
jatoTCs B InaBax 11 n V.

MpeaibHO® YCTPOHCTBO AJST NMOJNYYEHHs AAHHBIX O Cjoe ocal-
OB JOJIKHO OCYIHECTBJISATH Cle/Aylollne onepaunn: ) ocpepHsATh
TyKTYHPYIOUIHE 3HAUCHHA MOLIHOCTH OTPaKEHHBIX CHTHAJIOB B
gasKJOH TOUKe BCeH IJIONAAKM PajHOJOKallMOHHOTO 0630pa,
9) npeo6pasoBLIBATH 110 3apaHee H36paHHoﬁu GopMyJie CpeaHIoIo
MOIIHOCTb 3X0 B Ka*kKAoll TOYKe Hcc/edyeMol IUIOILafKk B HHTEH-
cUBHOCTb OCAJKOB, 3) ONpeAe/ATh CJOH OCAAKOB B KaxKJ0H TOY-
ke 0630pa MK AJd JIoO0ro yuacTka IJIOWIaAH IyTeM HHTErpHpo-
paHfsl MHTEHCHBHOCTH OCaJKOB 3a TpeOyeMbIil HHTEPBAJ BpeMeHHU -
o 3a/aHHOH IJOWlaAK, 4) PEerHCTPUPOBATH NOJYUEHHYIO HHQOp-
Malldlo B BHJAE KapT CJ0s1 0CaJKOB H NepefaBaTh 3TH JaHHbIE K
noTpebUTeNIM. ‘

[IpakTu4ecku TpHMeHsieMble crnoco0bl 00pabOTKH CHUTHAJOB
yaCTO 3aMETHO OTJIMYAIOTCS OT ONHCAHHOHN BHIIIE H/eaNbHOH cXe-
Mel. Jleso B TOM, YTO NMpH HAYYHBIX KCCAEJOBaHHAX MOXKHO MO-
XKepPTBOBATH ONMEPATHBHOCTBIO 0OpabOTKHM JaHHBIX H BOCIOJb-

. 30BaThCH 6oJee NpOCTbIM TEXHHUCCKHUM pelIeHueM,  4eM 3TO

tpebyeTcss A5 aBTOMaTH3alUM Mpollecca NOJAy4eHus W rnpeobpa-
30BaHUS paJn0/J0KaLHOHHON UHGOPMALUH.

[Ipu msmepeHHn OCajKOB pajiuojJoKaTtop pafoTaerT B pexuMe
a3UMyTaNbHOrO CKAaHHPOBAHHA MO KPYry MWJAH B 3aJaHHOM CeK-
TOpe NpH HYJAeBOM HJAH O/JH3KOM K HeMy YIJie BO3BLILIEHHA aH-
teHHbl. [lpu 3TOoM Ha uHAnMKaTOpe Kpyrosoro o6sopa (MKO}) pa-
AHOJIOKATOpa MOABJIAIOTCA H300paxKeHUs 30H OCAAKOB, SDKOCTh
KOTOPbIX COOTBETCTBYeT HHTEHCHBHOCTH MPHHSTBHIX 3X0-CUTHAJOB.
Tak Kak yacTtoTa MOBTOPEHHS 30HAUPYIOLUX HMIYJbCOB BCErjia
3HAYMTE/ABHO TIPEBOCXOLHT VYIJOBYIO UacTOTY BpalleHUs aHTeH-
HBl panuo/oKaTopa, U300paxeHUe Ha 5KpaHe dABJAETCS pe3yib-
TATOM HaJ/0XKeHHs GOJbIIOTO KOJHYECTBA OJHOKPATHBIX pasBep-
TOK, GJarofaps yeMy CrJa)KHBawOTCa (QAYKTYalUUH OTpPakeHHBIX
CHIH4JOB, 00YCJOBJEHHbIE MHOMKECTBEHHOH MpHPOAOH LEn.

Tlepexos OT MOILHOCTH OTPa:KeHHBIX CHTHAJIOB K MHTEHCHBHO-
CTH OCaJKOB MOXKeT ObITh OCYILECTB/JAEH KaK Ha OCHOBE BHAMMOTO

uzobpaxkenuss Ha HMKO, tak n nyrem coorBercTByMIOLIEl 06pa--

OOTKHM BHIEOCHTHAJOB B MPHEMHOM TpPaKTe pajHOJ0KATOpA.

B psage pabor mcnosb3yercss MeToiMKa M3MEpPEHHH, OCHOBAH-
Hasl Ha MCNOJb30BaHUU M300pa’keHHsl OYaroB OCAIKOB HA 3KpaHe
paanonokatopa. Ilpun KoppeKuuu CHTHAJOB Ha KBaJipaT paccTos-
HUSL M JI0CTaTOYHO BBICOKOM IOTeHIHAale pajHO0/I0KaTOpa ouep-
TaHus u300pa’keHUH HAa HHANKATOPE MpH TPEHeOPEKHMO MaJoM
ocsial/IeHHn PaAMOBOJH NMOBTOPSIOT IPAHUIB 30H OCAJKOB, a sip-
KOCTHAsl 3acBeTKa H300paxKeHUH NpH JUHAMHUYECKOM JvallasoHe
OTpaXX€HHBIX CHMTHAJIOB, He IPEBOCXOJfIleM AMalla3oHa MpHeM-
HVWKa, COOTBETCTByeT paclpefeseHHI0 HHTEHCHBHOCTH CHITHAJIOB.
3aMaHyuBas MepcUeKTHBA MOJYYeHHsT HHPOPMALUU B pedy. ibrate
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OJHOKDPATHOrO pPafHoJoKaluoHHOro ob3opa obcnaenyemolt mao-
Iady NpuBena K CO3AAHMIO psifia YCTPOMCTB, OCHOBAHHBIX Ha
npruMeHeHHn (GoTorpaguueckux saeMeHToB. Tak, B MaKruaickom
yHUBepcuTeTe paspaboraHo ycrpoiicTBo [102], Kotopoe coueraer
3JeKTPOHHYI0 H ¢oTorpaduueckyio TexHHUKy. [IpHHATBHIE 3X0-CHr-
Haab A0 nogaun ux Ha MKO mnomsepramTcsi KoppeKuuu Ha
KBaJpar yjaajeHus, 4To HeoOXOAMMO AJsi TOTo, 4TOOB BeJHYHHa
CUTHAJIOB 3aBHCeJa TOJBKO OT paJHOJOKallHOHHOH OTpa)kaemo-
cti uean. Msobpaxenns UKO dororpadupyiorcs yepes onrtuue-
CKUA QUJBTP, KOppeKTHpyIul 3(Q¢dekT paauanbHOro usaMeHe-
Husl SIPKOCTH CBeYeHHsl, CBA3aHHOTO C HEePaBHOMEpPHOH MJIOT-
HOCTbIO JIMHMH pa3BepTKH. B pe3yabTaTe aBTOMaTHUECKOH
06paboTku (OTONNEHKd B OLICTPOM TPOSIBUTENE HOAYUAIOTCH
n3o0paxeHns, MIOTHOCTb KOTOPBHIX NPOMNOpPLUMOHAJbHA HHTEHCHB-
HOCTH NPHHATHIX 3X0-cHrHaJioB. [la/see mieHka noctymaeT B ¢o-
TO3JIEKTPOHHOE CUMTHIBAIOUlee ycTpoHCTBO. 3aech udobpaikeHue
NOABEpPraeTcsd CKAaHHPOBAHHIO B JEKAPTOBBIX KOOpPAMHATAX C MO-
MOIIbIO CBETOBOrO Jlyda, AHAMeTp KOTOPOTro. BEHIOPaH Tak, YToOhl
OCYUIECTBAANOCH HEKOTOPOEe WHTerpHpoBaHue H300paKeHud Ans
CTJIaXXUBaRUsl QAYKTyalHdl U B TO Ke BpeMsa OCTaBa/jach J0CTa-
TOYHO BBICOKOH paspemiaiolias crnocobHocTs. [lpomoayauposas-
HBIE 10 aMIUIUTYJe CBETOBOH Jiyd MOCTyNaeT Ha (POTOYMHOXKH-
TeJ1b, K BBIXOAY KOTOPOro MOJAKJAI0YeHbl CEMb OPOT'OBBIX YCTPOHCTB
aHaausartopa. C momMoulblo OOBIUHOR TedeOHHOH JMHUM CBA3H
curHa/J bl ¢ aHa/u3atopa NepefalTcsl Ha (aKCHUMHJBHBIA peru-
crpatop. OAHOBPEMEHHO C MOMOUIBIO HECJO0XKHOTO 3JeKTPOHHOTO
YCTPOHCTBA BBHIABJAAIOTCS HEKOTOPBEIE CTAaTHCTHYECKHE CBOHCTBA
pacnpeneneHus 3X0-CUTHA/NOB, Takue, KaK IJoOWafb, nepekphitas
0CafikaMH, NpPEBLIIAOIINMI 3aJaHHHH TOpor, U T. 1. 2TU [AaH-
Hble Takke MOCTYNAIOT Ha JMHUIO CBSI3H M OTMEYATLIBAIOTCA Ha
npueMHOM NyHKTe. OmHcaHHOE YCTPOHCTBO NPAaKTHYECKH HUCHOMb-
3yercsi B asponopty Monpeansi. ABTopaMu OblJIO CKOHCTPYHPO-
BAHO TakKXe 3JIeKTPOHHOE YCTDOUCTBO, MpelHA3sHAUEHHOE /151
KOppPEeKIHH NOJY4YeHHBIX CHI'HA/JO0B Ha 3aTyxaHHe B ocajxax [101].
KoppeKknus NpOH3BOAUTCA € IIOMOLLBIO HHTETPHPOBAHHUA CHIHa-
JIOB B lleny o0paTHOH CBA3H.

Vcnosp3oBadKke MHOFOKPAaTHO 3KCHOHUPOBAHHBIX (oTorpadufi
HUKO paauosnokatopa AJsi HHTETPUPOBAHMSA 5XO-CHUTHAJIOB 3a
JUIHTeNbHble TIPOMEXYTKH BpeMeHU (NOPAAKa HECKOJBKHX 4acoB)
Obl10 BrepBble npeagoxedo Kosepom u uccaefoBanocs Tap6jom
[96] n np. O6 uHTEpecHBIX pe3ysbTaTax aHaJOTHUHBIX paboT Co-
obmuau Jlebep, Meppur u Pob6eprcon [78]. Takoro poaa yctpoit-
CTBa SIBASIIOTCA HEJOPOTMMH H MOIYT B pfAje CIy4aeB HCIIOJB30-
BaTbCA B CHCTeMax NpeldynpexaeHnss O HaBOJHEHHsiX H T. IL
Heo0x0q1MM0, OJHAKO, NPU3HATH, YTO TaKOH METOA TPYAHO MOA-
naeTcs CTaHLApPTH3ALKM, XOTS C TOUKY 3DEHH: SKOHOMMUeCKHX
NperMyLIecTB nepes 6osiee NMPOrpecCUBHBIMH METOAAME H MOXKeT
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accMaTPHBAThCA KaK BpeMeHHOe WJM BCIOMOraTelbHOe Cpef-
cTBO IS aHaIN3a OCaKOB. .

(OTMeTHM, 4TO AMHAMHUYECKHH AHaNa3oH pajn0iOKallMOHHBIX
cHrHAJOB METEOPOJIOTHUECKUX O00pasoBaHHH JAOCTHTAET BeJHUYHH
nopsAiKa 60—80 n6. OueBUAHO, UTO CHTHAJBI B TAaKOM AWalasoHe
ge MOTYT ObITH 10CTaTOYHO NOAPOOHO M TOYHO H300paxKeHbl Ha
UKO. [Tostomy HauGonee pacnpoCTpaHEHHBIM METOLAOM TOJy4Ye-
qusi AAHHBIX 00 OCaJKaX Ha IJIOWady ABJSETCs cloco0 KOHTYDPOB
u30sx0. Ilpn 3TOM B KauecTBe AOCTOBEPHOH HH(POpMaUHH AJs
naobpaxenui ocaakos Ha MKO npuHuMaoTcs TOJILKO KOHTYpL
30H OCAJKOB, BeJMUHHA 3XO-CHUTHAJIOB OT KOTOPBIX NPEBOCXOZHT
pamepes 3a1aHHbIA ypoBeHb. [la1a mosyueHuss KapTHHBI IPOCTPaH-
CTBEHHOTO DAacIrpeseseHns 0CaZKoB MO HHTEHCHBHOCTH NPOU3BO-
WTCS CePUfl [OCAelOBaTeNbHBIX pajJHOJOKaIlHOHHBIX 0030poB
npu CTYNEHYaTOM KaJuOPOBAHHOM W3MEHEHHH UYBCTBHTENbHOCTH
npuemuika. Ilpn sToM yucao 0630p013 B CEpPHH ONPEeaesieTCs HH-
TEHCUBHOCTBLIO OCAaAKOB W BeJHYHHOH CTYNMeHH H3MeHeHHs YyB-
CTBUTEJLHOCTH. B CBOW0 ouepeib BeqUUHHA CTyNeHHW BbLIOUpaeTcs
U3 YCJAOBHS TOJYUEHHA AOCTaTOYHO MOAPOOGHOro pacnpefe/eHus
0CaJKOB.

Takas MerojuKa MOJYyUEHHWs [TaHHBIX O CyMMe€ OCajJKOB Ha
oAy HCIoJdb3oBasace B paborax bBiopo moroawl CIIA [72]
0 PafAuMGJIOKAUMOHHOMY H3MEPEHHI0 0CaJKoB. 30Hbl H303X0 Ha
cepusix (ortorpacduit MKO, cpesanHbX npu pas/iuuHbIX 3Hade-
HUSIX YCHUJIEHHs] NMpHEMHUKa pajHo/J0KaTopa, OOBOAMIUCH BpyuU-
Hyi0 ¥ 3HaUeHWss HHTEHCHBHOCTH 3XO-CUT'HAJIOB B KaXKIOM 3Je-
MEHTApPHOM KBajpaTe IJIOWAAH 0630pa NMePeBOAUNCh B UYHCJO-
BOH KOI, a 3aTeM BBOJMJUCH B UU(POBYIO BEIUUCAUTENBHYIO Ma-
WIHHY A TocaeRyoel o6paboTkh.

O cosaavuu nporpaMm Ajas obpabGOTKH JaHHBIX, MOJYYEHHBIX
N0 MeTOAY H303X0, HA BBIUUCJAUTENBHOH MalluHe COoO6LLAI0T
Bunwcon [108] u Kecenep n Pycco [73]. IlpencraBienve mTaHHBIX
B BUje UHU(DPOBOI KapThl, MPeAyCMOTPEHHOE 3TUMH TporpaMma-
MH, COYeTaeT BO3MOXKHOCTb KOJHYECTBEHHOH OLEHKH C HarJsji-
HOocTblO. [IporpamMmel BK/IOUAIOT TakKe NOJyueHHe MHGOpMalHu
0 pa3NHYHBIX CTATHCTHUYECKHUX XapaKTepUCTHKax OCaiKOB.

K meroay u303x0 6/1H30K NpHHUHD paboTsl yCTPOHCTBA, Ipe-
JoxkenHoro Kosuncom [48]. B sToM ycTpoiicTBe TaKXKe HCIOJMb-
3yeTcss UHAHKATOP KPYroBoro of3opa u MpH KaxjaoM ob3ope pe-
TUCTPHDPYIOTCS TOJNBKO CUTHAJBI, NpeBbIIAOIINE OJUH U3 THCKPET-
HbIX ypoBHeHl (B yCcTPONCTBe BCEro ulecTb YPOBHeH KBAHTOBAHUS).
Onnaxko Koasucy ypasoch usbexaTh 3rtana pyuHoil o6paGoTKu
Gnarogapsi IpPUMEHEHHIO CXeMbl HMHTETPUPOBAHHS 3XO-CHTHAJIOB
B CHCTeMe AMCKpPETHBIX aJpecHLIX CUETYHKOB. B co31aHHOM W uC-
IBITAHHOM HM YCTPOHCTBE MNPOKBAHTOBAHHBIE IO YPOBHIO CHUT-
HaJsbl peructpupyiores B 141 ajgpecHo#l TouKe, paBHOMEpPHO pac-
NpellesieHHOH mo mJiollagu o630opa pajHOJOKAaTOpa, HMelollel
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paauyc 160 kM. Cwem undopmanuu ¢ MKO ocyuecrsasietcs ¢
MIOMOLUBIO CHCTEMBl (POTO3JIRKTPHUUCCKUX TPHITEPOB, CMOHTHPO-
BAHHBIX Ha KoJ0BoM OapalaHe, BpamiaiouemMcs CHHXpPOHHO C aH-
TeHHON. C NOMOIIBIO HeCN0XKHOro ycTpoHcTBa nHdopMauus obpa-
faTeiBaeTCs B UH(PPOBOM BHAE W M300paKaeTCsi B BU/IE HAKOILIEH-
HOTO CJI0S1 OCaJKOB CHCTEMOH 3JeKTpPOMEeXaHHUeCKHX CUETYHKOB,
pasMellleHHbIX Ha KpynHomaclTabHOH KapTe MeCTHOCTH B
TOYKAaX, COOTBETCTBYIOWHX anpecHbiM. OaHa cepus wWsMepenui
NPOU3BOANTCA Kaxiabie 12 MuH. ¥YcTpoficTBO cHalxXeHo O6J0KOM
aBTOMATHYECKOH KOPPeKIMHM CHTHajga Ha KBajApaT PacCTOSHHS,
OCYULECTBIEMOfl ¢ MOMOIIBIO CJIOMKEHHS] OTPa*KeHHBIX CHTHAJ0B
Ha BBIXOJ€ JOTapH(MHUECKOTO YCHIMTENs C BblpabaTbiBaeMblM
B KaxXAbifl Nepuoi pa3BepPTKH HanpsixKeHueMm Buia lg R.

B pesy/abTaTe HCHIBITAHUE ONMCHIBAEMOH CHCTEMBl OKAa3a/0Ch,
4TO, XOTS YHCJIO aJPECHBIX TOYEK TMOUTH Ha MOPSIIOK MPEBBIIIAET
OOBIUHOE YMCAO0 AOXKAEMEPOB AJAs aHAJNOTHYHOM MJIOLajH, TOJY-
YyeHHble /[aHHBIC HEYAOBAETBOPUTENbLHB! TIPH OIpeleseHHH KOJiH-
YyeCTBa OCaAKOB, BLIMAAAIOLIMX B CJAydae TPO30OBBIX H JHUBHEBBIX
noxaelt, U NMPeACcTaBIdioT COG0A TOMBLKO 4YacTbh OOLIEr0 KOJIHUE-
ctBa uHbpopmauuu, AaBaemoit MKO pagnonoxkaropa. Brisichu-
JIOCh, OJIHAaKO, YTO TakKas mpocTaf oOpaboTKa HaeT BMOJHE Y10-
BJETBOPUTEbHEIE PE3YJAbTATH NPH U3MEPEHUH NPOJOMNKHUTENBHBIX
0GJIOKHBIX CCA/AKOB U BIIOJNHE MOXKET OBITh HCNOAb30BAHA AJS POT-
HO3WPOBAHUA HABOJHEHWN M KOHTDOJS CTOKA B GacceifiHax pek.

Onncansble cxeMbl 00paGOTKH CUTHAJOB O METOJY H303X0
MMEIOT CYUIECTBEHHbIH HENOCTATOK, 3aKJ/IOUAIOHINACS B TOM, YTO
IJA TOJYyYeHHs TMOJHOH KapTHHBl pacHpeiefeHust OCajKOB [0
UHTEHCHBHOCTH Tpebyercss TNpPOM3BECTH P PaAMOJOKAIMOHHBIX
0630pOB. ITO UCK/IAIOYAET BO3MOKHOCTH MOJYUEHUS MTHOBEHHOH
KapTHHBl pacnpejiejseHns OCaAKOB M 3aTpPyIHsieT u3MepeHue Obl-
CTPO H3MEHSIIOUIUXCS JVBHEBBIX M T'PO30BBIX AOXK[IEH, BHOCS M0+
TIOJIHUTEBHBlEe OLIMOKH.

B 1953 r. Arnacom [31] Obliu npedsioXKeHsl HeH TeXHHYe-
CKOTO OCYLIECTBJEHHS METOAA H303X0, NMO3BOJIOUIETO IOJYYATH
OJTHOBPEMEHHO JBa KOHTypa H303X0 u Oojee. B ocHOBY Meroja
OBlIM TIONOXMEHBl TPUHLHI OrpaHHYeHHS BHAEOCWIHAIOB Ha 3a-
JAHHOM VDOBHE U CJOMKEHHe OTpaHHYEHHLIX CUTHAJNOB ¢ HHBEp-
THPOBAHHBIM HaTpsiZKeHUeM, NPEBLIIIAIOIIUM [TOPOT OTPaHHUYEHHS.
YeTpoficTBO 1OAYYeHHsT MHOTOKOHTYPHOTO H300paKeHus OIH-
canno rakxke Huccenom u Hxmotucom [86]. CyiecTBeHHBIM He-
JOCTAaTKOM METOJa MHOTOYPOBHEBLIX H303X0 HA OJHOM U TOM K€
WH/IHKATOpEe sIBASETCS 3HAUUTENbHOE YCJI0XKHEHHe o6paGoTKU
JLaHHBIX, B OCODEHHOCTH aBToMaTtusupoBaHHol. Takon crocob
peructpanuu XOpoll TOJBKO JJs ObICTPOH BU3YAABHON OLEHKU U
WHTIOCTpauutl.

Boablloft uHTEpec MNpencTaBiseT pajMOJOKALHOHHAH CHCTE-
Ma [/l U3MepeHHst OCa/AKOB Ha §ase MeTeopOJOTHYeCKOro pajauo-
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qoKaTOpa 3,2-CM AuanasoHa, NpeAnokKeHHas Kuonanpoﬁ (74, 75].
Pa3pabOTaHHBIE 3JEKTPOHHblE UeNH M YCTPONCTBA MO3BOJISIOT
oCyLLeCTBIATh BCE HEOOXOAUMblE MAHMIYJSUUH C CHTHAJIAMH B
ppouecce HX 06paboTKu W mepefady AaHHBIX MO Pa3JHYHBIM Ka-
gajiaM CBA3M K UeHTpaM o0paGoTKH H UCNOJb30BaHUsT MHPOP-
matni. OCHOBHBIMH 3/€MEHTAaMH, AONOHSAIOLIMMH CTaHLapTHYIO
paJHOJOKALHOHHYIO ~ annaparypy, sBJsioTCA 60K noJydYeHUs
Laolaieil H303xo, npeobpaszoBaTe/lb BHACOCHIHAJOB M BbIYHUCHAH-
TedbHOE YCTpoOHCTBO. B Ojioke mosnyuyeHust niouiagefl M303X0 BH-
Je0CHTHAJbl OTPaXKeHH# KOPPEKTHPYIOTCS Ha KBajpaT yAaJeHHs
y 3aTyxalpe B ocCajKaX CyMMHPOBaHHEM CHIHAJOB Ha BBLIXOJE
ﬂOFapH(pMquCgOFO MpUEMHUKA ¢ A00aBOYHBIMH HallpsIKeHUIMMU

puda lg R u f/dR COOTBETCTBEHHO, BEIpaGaThlBaeMBIMU B yCT-
0

poitctBe. 371ech Ke OCYIIECTBIIACTCS NOJPa3/le/leHue CUIHaIO0B 10
BeJHYMHE Ha J€BATb YPOBHEH, COOTBETCTBYIOLINX MHTEHCHBHOCTSIM
aoxaa 05, 1, 2, 4, 8 16, 32, 64 u 128 mm/uac. CMena ypoBHe#
IPOU3BOJUTCS NIPY KPYTOBOM CKAHHPOBAHMM B MOMEHTHI COBMa-
JeHHs] 3JEKTpUUEeCKOH OCH aHTEHHBI C HanpaBJ/JeHHeM Ha ceBep.
OrpaduyeHHble MO 3aJaHHOMY MHHHMaJbHOMY HOPOTY BHIEOCHT-
Ha/bl TOCTYNAIOT HAa HAKOIMHTE/bHYIO TPyOKy MpeoOpasoBaTessi.
YcuseHde [0 HAChlUleHHs, KOTOPOMY OHH IPH 3TOM IOABEPraloT-
s, CraXkKupaer QJIyKTYalNUOHHBIH XxapakTep curnasioB. CunuThIBA-
HHE CHUTHAJOB C TpadeKOHA-HAKONMUTENSI OCYLIECTB/AETCS C IO-
MOUILIO FeHepaTopa pa3BepTKH TEeJeBU3HOHHOTO THIA C PETyJH-
pyemoit wactotofi pasBepTku. CUuTaHHBlE BHAEOCHTHAJbl MOTYT
GbiThL Iepefladbi B LEHTP HCIOAb30BaHUS WHGPOPMALHHU MO TeJe-
BU3HOHHOMY HJIH HH3KOYaCTOTHOMY KaHaay cBsasu. llpu 3tom
B 34BUCHMOCTH OT TNPONYCKHOH CHOCOOHOCTH KaHaJja CBSI3H MO-
XKeT ObITh YCTAHOBJEHA Pa3/jiMuHasi CKOPOCTh CUUTBHIBaHUSA. KpoMe
TOTO, HEOCPEJCTBEHHO B CaMOH CHCTEME H3MEpEHME YCTaHOB-
JIEHO BBIUMC/AUTENBHOE YCTPOHCTBO, NpedHa3HayeHHoe AJsi Uud-
poBofl 06paboTKu paauoJoKaluHOHHON HHGopMmanuu o6 ocajakax.
ITpeo6pasoraHue BHAEOCUTHAJMOB B ABOWUHBIA KOJ OCYIIECTBJS-
eTCS ¢ HOMOILBIO CEeJeKTHUPYIOULed CXeMbl, Ha KOTOPYIO IOCTYNAalOT
creayioule ¢ O0JBINIOA YacTOTOH CYeTHbie UMIYAbCLI M BH/EO-
curtaJjbl rpadekona. [IpocesekTupoBaHHbBe BUACOCHTHAJIOM CUET-
Hble MMITYJbChl NMOCTYIAIOT 4epe3 CTPOGHPYIOILYIO CXeMy, yipas-
JASeMYI0 FOPH30HTAJIBEBIMU H BEPTHKAAbHBIMU CHRXPOUMIYALCAMH
reHeparopa pa3BepTKH, Ha cxeMbl 06paboTKH B JBOMYHOM KOJE,
3aTemM InpeoOpa3dyloTcs B JECATHYHBIH KOA W H300paxKaloTcs B
BHe HaKOIJIEHHOTO CJOS OCaJKOB € IOMOIULIO TPeX3HAUHBIX
nupoBeix uHAHKATOPOB. OO0paloTKa U pericTpauus AaHHBIX
IPOU3BOAUTCH OT/EABHO 110 KBaJpaTHBLIM KJeTKaM, TNOJydaeMblM
B pesyjbTaTe pa3bueHus BCed NJOLIaAN PaAHOMOKAIHOHHOrO 00-
30pa B JIByX B3aWMHO [MepHEHAMKY/JIAPHBIX HAaNpaBJeHUAX Ha
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10 paBHbIX OTpe3koB. B coorserctBuu ¢ 3TuM HHPOBOE BbiuuC-
/IMTeJIbHOE YCTPOHCTBO COCTOHT U3 TpeGyeMOro KoJudecTBa Ofu-
HaKOBbLIX siueek. Ha kam/Aylo KjaeTKy u300pakeHUs MPHXOLHTCS
22 JuHWM TOPU3OHTANBLHOH pa3BepTKH, Uuc/a0 CUETHHIX UMIYJIL-
COB, NpHXOJslleecss HA OJHY TAKyIO JMHHUIO B mpejienaX KJIeTKH,
Takxke paBHO 22. CjenoBaTedbHO, OO6Ilee KOJHUECTBO TOUEK B
KaX/Jofl 3/JeMeHTapHOH KJ/eTKe, NpPOBepsieMOe Ha HaJHUHE WK
OTCYTCTBHE OTpaXEHHOTO CHTHaJa 3a/JaHHOM UHTEHCHBHOCTH, CO-
craBasier 484. Orcioga BUAHO, UTO paspelaronias cnocoOHOCTL
[0 NJOLLaAH NpH aHajdH3e 0caJKoB BLIOpaHAa MaKCHMAaJbHO BO3-
MOXKHOH M 0/11M3Ka K reOMETPUUECKHM pa3Mepam 30HAHPYIOLIErO
HMIYJbCA Ha 3HAUMTENbHBIX yjajeHuax. CKOpoOCTb BpallleHHs
aHTeHHBl palanogokatopa cocrabaser 10 o6/muH. [lepexnioueHue
MOPOTOBLIX YPOBHEH OCYILECTBASACTCA uUepe3 KaxKAble ABa 060po-
Ta, TaK UYTO BCA [OCJAEA0OBaTeNBbHOCTL aHa/lu3a paclpepede-
HUA OCaJKOB Ha JAeBATH YPOBHAX 3aHuMmaeT okojo 108 cek.
Onuncannoe ycrpolcTBo O/M3KO K HAealbHOH cxeme 06paboTku
PAZHOJNIOKALHOHHBEIX JlaHHbIX 00 o0cajakax, OJHAKO CJOKHOCTh
U BDLICOKAas CTOHMOCTb TAKOH CHCTeMBbl Hapsay ¢ TpeGoBaHiueM
BHICOKOH KBaqugukanuu OOCAYKHBAIOILErO nepcoHana OrpaHi-
UHBAIOT BO3MOMKHOCTH €€ HCNOJb30BAaHUS B  ONEPATHBHBIX
HeJssx.

Ilo saxasy BoeHHO-posaywHbx cun CHIA paspaborano [42]
CIlelfa/IbHOe CUETHO-pellawollee YCTPOHCTBO AJsi NOJYYEHHS KO-
JIHUECTBEHHBIX JaHHbIX 00 Ocajkax. DTO YCTPOHCTBO KBAHTYeET .
BUJEOCHTHAJ IT0 MHTEHCHBHOCTH M PAa3jensieT PajlHOJOKAIHOHHOE
u3o0parkeHue IO JajJbHOCTH H a3UMYTy Ha 3JeMeHTapHbie cer-
MeHTH momlanbio 64 kM2 OTpaKeHHble CHTHAJBI AJs KaxKjloro
TAKOTO 3JeMeHTa HaKallJHBaIOTCs B OTAeJNbHBIX sAYeAKkax maMsaTH.
IlpenycmoTpena mnepefada JLaHHBIX N[O pa3/iMyHbIM KaHa/jgaM
‘CBA3H.

B Coserckom Cowse YspHUTMU B corpyasuuecrse ¢ HUn-
‘crutytoM kubepuetuku AH YCCP paspabarteiBaer cicremy, nmpej-
HaSHAUEHHYIO [Js aBTOMAaTHYECKOro u3MepeHUs ocaiakoB. Cu-
‘CTeMa COCTOMT -1U3 MEeTeOPOJOIHYecKOT0 pajnosokaTtopa ¢ Jora-
puMUYeCKUM TNpHeMHHKOM, 0/J0Ka Npeobpa3oBaHust KOOpPAMHAT
1 BBIYHCJUTENLHOTO ycTpoiicTBa. B TpueMHHKe 0CyIecTBJsIerc
KOpPpeKUUs Ha KBaapaT paccTosiHud. PajuosnokalnnoHHble CUTHA-
Jbl B NOJAPHBIX KOODAMHATAX 3alKCLIBAIOTCH HAa HAKOMHMTEIbHOHN
TpyOKe, NMPU CYMTBIBAHUH C KOTOPOH M OCYIUECTBJsIETCS Mepexo
K NeKapToBHM KoopAuHataM. Lludposoe BHUNC/AUTENBbHOE YCT-
pOMCTBO TMO3BOJSIET NPOBOAHTL MNOJHYIO 00paloTKy paluo/oKa-
UHOHHBIX JaHHBIX 00 ocaznkax. K macrosuieMy BpeMeHU psaj oOT-
AeJbHbIX 3/eMEHTOB KOMIJIEKCA yXKe HCNBITaH, a B OjmKafiuiem
OyayleM npeanofaraercss nojydenue pesyILTaToB UCMbITaHub
‘BCell CHCTEMDI B LIEJIOM.

s
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§ 2. ANNAPATYPA W METOAWKA PAJHOJIOKAILHOHHBIX HSMEPEHHii
0CAAKOB, MPUMEHABLIUECA B PABOTAX LLAO B 1964—1965 rr.

Huaa peructpauun n o6paGOTKH pajHOJOKALMOHHOA uHbOp-
MalliH HCIOJIb30BAJCS METOA H309X0. PajanonokalnuoHHble cHr-
yaJbl, CKOPpPEKTHDPOBAHHBIE Ha KBaApaT pAaCCTOSIHHA ¥ IIpeBbl-
cuBlufe (PUKCHPOBAHHBLIA YpPOBEHb, OTPaHHUMBAJHCL, u3o6paxka-
quch Ha MHAMKaTOpe Kpyrosoro o63opa u ¢ortorpadupoBanuch.
B kaxa0# cepun ¢ororpaduit perucTpHpoBaIHCh H306paxKeHus
molllafell »XO-CHTHAJOB INPH CTYNEHYaTOM YMeHbIIEHHH 4YyB-
CTBHTEJBHOCTH OO TaKOH, NMPH KOTOPOH 3XO-CHIHaJbl He OOHa-
pYKUBANHUCD. ﬂaaneHmaﬂ obpaGorka onucana B raase [V,
[MoayueHHas uH(OpManua o MAOCIAAAX H309X0 TPEACTABJAIACH
B uupposoM BHuAe U obpabarniBattace Ha ILIBM mo cneumnans-
HOU IporpamMe.

1. PapHonokauuonnan annapartypa

[Mpu HabmofeHusix 1964—1965 rr., nposeleHHBIX B pailoOHe
r. Bajasasi, ucnosb3oBajach paAno/IOKallUOHHAsh CTAHLIUS THNA
APC-3, cHaOxeHHas HeoOGXOJAMMBIMH JAOTIONMHUTEALHBIMH MU pe-
THCTPUPYIOUIUMH  yCTpoficTBaMu. PannosokaTop uMesa cjeayio-
e mapaMeTpsl:

Hauna paGoue#i BOMHBI nepeﬂamnxa. e e e e e e e 3,2 cMm
MolHoCTh EMIYAbCA . . . c e e v 210257 kBT
JnuTeabHOCTh MMIyAbCa JO 10 mons 1965 . . . . .. ... 0,3 mxcek.
JauteasHocTs umnyabca mocae 10 wioas 1965 r. . . . . . . . 0,5 mkcex.
UyBCTBHTEILHOCTL HPHEMHHKA C YUETOM BKJIOUEHUS B CXEMY s
BUIEOYCHANTENS aMIIHTYHOTO ceaekTopa . . . . . . . . . 5-10 BT |
Mnpuna AuarpaMMhbl HAIPaBAEHHOCTH AHTEHHBI IO asﬂmyTy . 0,85°
upnHa nuarpaMMbl HaUPAaBAEHHOCTH HO YAy Mecra . . . . . 0,95°
Bpemsa noanoro o60pota aHTEHHH 1O a3uUMyTy . . . . . . . . 20 cek.

Jduama3oH 3aTyXaHu#dl aTTEHI0ATopa, BKJIOUEHHOTO MeXKIY
npeaBapUTENbHBIM W OCHOBHBIM YCH/IHTEISIMH TNPOMEXYTOUHOH
yactoTsl, coctaBasa 56 n6. Kaxnas CcTyneHb 3aTyxaHusi aTTe-
HioaTopa paBHsAnach 3,33 n6. Ha Bxode nmpueMHHKa pagHoJOKa-
TOpa BKJANYAjach Jamna Geryieil BOJTHBL. DTO 06ecnednao HeKo-
TOpOe yJydIleHHe UYBCTBUTEJNLHOCTH MPUEMHHKA paAMOoJIOKaTopa,
MOBBLICKAO YCTOHYHBOCTL PaGOTE MPHEMHOIO TPAKTa H MO3BOJIHJIO
BLITIOJIHUTH MPOCTYIO CXeMY KOPPEeKLHU CUTHAJa Ha KBaApaT pac-
CTOSTHUS.

Kpome oObl4HBIX OJOKOB, B COCTaB paaMoJI0KaTopa OblLiu
BKJIIOUEHB! CJAEAYIOIINE JONOJNHUTEJbHBIE YCTpoiicTBa: OJIOK ab-
TOMATH3alkK HaOMI0LeHHH W perucTpalud AaHHBIX, OJOK KOp-
peKuuMu Ha KBaApaT DacCTOSHHSA, BHACOYCHJHTeNb C aMIJIHUTYA-
HBIM CeJIEKTOPOM,

59




I
S
e
S
[
S

2. Bnox aBTOMAaTAYECKOr0 ynpasneHua pagHosioKauMOHHOK
cTaHUMER

DTo yCTPOHCTBO NpejHAa3HAYEHO NJAsl ABTOMATHYECKOTO yi.
paBieHus PajHONOKATOPOM IPU BBLINOJHEHUH HOCAeN0BATEAbHO
CTH TOPH3OHTAALHBIX Pa3pe3oB ¢ pPAa3IHYHLIMU 3aTyXaHUAMH
NpHeMHOM TpakTe YU OJHOBPEMEHHOH (oOTOperucTpanuy pes3yis
TaTOB. YCTPOHCTBO MO3BOJRKET OCYLUIECTBJAAThL ABa BHIA Paspeso
CeKTOPHBIA U Kpyrosof.

B cocras onuchiBaemoli CHCTEMBI BXOAAT asuMyTajbHble aH
TeHHble Nepex/auaTesnn, 00K KOMaHAHBIX YCTPOHCTB, aTTeHIOA
TOP, (POTOPErucTPaTOp M NaHe b YHPABJEHHS.

ITpu paGore ycTpoficTBa aBTOMATHUECKH BBIIOJHSIOTCS CJie
Lyloulue onepanuy. ;

B pexume cekropnoro o63opa aHTeHHa CTAaHUWM COBepmiaer |
CKAHUPYWOLIHEe JBHKeHH:A B npefenax pabouero cexropa. Pesef -
CHPOBAHME a3MMYTaJbHOTO ABHraTe/ls Ha Kpasx cekropa o63opes
OCYHIECTB/IACTCA MJ1aBHO. B MOMEHT OKOHYaHMs OUEPERHOTO pas- |
pesa aTTeHIOATOD B TPAKTE NPHEMHHKA INEPEKIOUAETCA Ha Cie-
JAywlnyio cryneHb. Ilena oznoit crynenu artrenioatopa 3,(3) a06.
Pabouuii auanas3on 3aTyxaHuil yCTAHaBAHBAETCS OMEPATOPOM .
NOMOINBIO TNepek/loyaTedas. MakcuMa/ldbHOe 3aTyXaHHE COCTaB
asiet 56, (6) n6. ,

IIpu xaxgom paspese dororpadupyercs 3KpadH HHIMKaTOpa
kpyrogoro of3opa. OAHOBpeMeHHO Ha TOT e Kaap Gororpa-
dupyoTcs npubophl, NOKaspiBalOLue 14Ty, BPeMs, HOMEp Kajpa,
3aTyXaHWe B NPUEMHOM TPaKTe U YroJ MecTa aHTeHHb. MHiuka-
TOP Kpyrosoro o63o0pa uMeeT 3JeKTPOHHYIO MOJSPHYIO KOOPHH-
HaTHYIO ceTKy (ileHa Hesenuss mo paabHoctw 10 km, a mo asu- §i
myty 18°). \

ITocse oKoHuaHusl cepHuM pPaspe3oB HNPOUCXOAHT ChbeMKa pas- \
DeNUTeNBHOTO Kajipa, CXeMa aBTOMATHYeCKOrO YIPABAEHHHA Bbi-
KJAI0YaeTCsd, a €€ JEeMEeHTH NPHXOLAT B HCXOMHOE NOJMOKEHHE, \

B peskune xpyrogoro o63opa aHT€HHA CTAaHLMU OCYLIECTBJISAET
HelIpepLIBHOe BpalleHHe N0 a3UMyTy. ATTEHIOATOp B NpPHEMHOM
TpaKTe NEPeK/IoUaeTCs Ha OUEepedHYIO MO3UUUIO NOCAe KakKAaoro
o6opoTa aHTEHHBl B MOMEHT NPOXOXK/EHUA BHIOPAHHOIO a3uMyTa.
OAHOBpPEMEHHO C TNEpeKJIIoUeHMeM aTTeHIoaTopa 3aKaHuUBaercst -

CheMKa NPeRBIAYLIEro Kajpa U HAauWHAeTCs SKCIO3UUUS CJenyio-
- mero. 3a BpeMs 3THX KOMMYTAUHA aHTEHHA NPOXOAHT CEKTOP Be-
auyuroft 10° Tak kak B aroM cektope ¢ororpadupoBaHue uH-
JUKATOpa KPYroBoro 0630pa He NPOU3BOAUTCS, TO €ro Cjaeayer
COBMECTHTb C KaKuM-1u00 CERTOPOM YKphITHS 0030pa CTaHluu
npn paboueMm yrie Mecrta. B ocranspHoM npm Kpyropom ofisope
pa6oTa nIPONUCXOJAT TaK K€, KaK NMPH CEKTOPHOM.

TTonnasi cxema aBToMata u3oOpaxkeHa Ha puc. 5. Tam xe
npyuBefeHnl HAa3HAUYEHHSE OCHOBHLIX 3jeMeHTOB. Ilepexog ¢ cex-
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™ 0,2 cek. Pene Ps, 3amblkas KOHTAKT B el OOMOTKH Iiarosoro
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TOpHOTO 0630pa Ha KPYroBOfl OCYILECTBJASETCA MepeKarouaTesies
[1;, KOTOpBIf HAa cXeMe MMOKasaH B moqoxenuu «Kpyroso# o630p».

Anrtennble nyTeBwle nepeknaouatean 111, w [l (npu xpy-
roBoM 00630pe) HAM KOHUeBble mnepekawouatean JIKII w IKII
(npH  CEKTOPHOM) C MOMOWIBIO CcXeMBl, CoOpaHHOH Ha peJje
P,—Py,, ynpaasiior pabGoTofi asuMmMyTajbHOro aBuratensi /sy,
waroBeIM HcKatedem M, n spekTpomarnutaMu (POTOKaMephl
OM; u IM,. lllaroBuiii uckaTedb B CBOIO Odepelb IepeKaiouaer
NO3HIMKY aTTEHIDaTopa ¥ KaTojbl ra3opa3pagHbIX Jdami Hudpo-
BOH HHAMKalHM BEJHUHHB! 3aTyXaHHS.

VnpouieHHas cxema aBTOMaTa B peXHMe CEKTOpHoro o63opa
noKaszaHa Ha puc. b.

Eciu aHTeHHA npelBapuTebHO YCTAHOBJIEHA B OJHO U3 Kpai-
HUX NOJOXKeHH# pabouero cekTopa, TO HOPMAJbHO PA3OMKHYTHIH
kouTakt Jsesoro (JKI[T) wnu npasoro (IIKII) wonuesoro mnepe-
KAI04aTedas 3aMKHYT M Lernb pesne Pj; rotoBa kK pafoTe, 0 UeM
CHTHaJH3UpYeT JaMIouka Ji;.

[lpu Haxaruu kHomku Kry («I[lyck») cpabaTeiBaer pene Pj,
KOTOpOEe CBOMMM KOHTAKTaMH OCYIeCTB/AseT CaMOGJOKHPOBKY U
nojaer MUTaHHe Ha uemnodku pete Py, Pa, P, Ps, P, Pu. Tlpu
aTOM cpabaTniBaer peje P; uiu P, B 3aBHCHMOCTH OT TOro, B
KAaKOM H3 KpaWHHUX MOJOMKEHUH HaX0JAUTCHd aHTEHHA B MOMEHT
BKJIOYEHHS] aBTOMaTHYECKON paloThl.

Tak, ecin aHTeHHA HaXOAWTcs B seBoM nosoxenwu (JKIT
naxart, [TKII orxkar), nuraHue noaydaer peje Pj, Kotopoe, cpa-
GaTbiBas, BKJlouaeT peje P, (yupaBasiioliee cheMKoH), peqae Py
(npenotBpamalollee cpabaTniBanne pene P, mocae cxona KyJsad-
kKa ¢ JIKIT) u peBepcuBHBIH nBUTate b /[[8;, KOTOPHIH HaupHAaeT
BpalllaTh aHTEHHY BIPaBo.

Koraa aHTeHHa JOXOAMT A0 KpaHHero npaBoOTO MOJOXKEHHS
cekTopa 0630pa, aHTEHHBIH KyJauOK HakKuMaeT NpPaBHIH KOHIlE-
Boll nepekaouatessb ITKIT u pere P, oBecrouuBaercsi, Tlpu stom
BBIKJIIOUAIOTCSl ChEMKa H a3UMYTAJbHBIA JABHTraTelb U CHUMAeETCH
nutanue ¢ pese Py 3a cyer 3Hepruu, 3amnaceHHON KOHAEHCATO-
pom C; sikopb peae Py ocraeTcss MPUTAHYTHIM B TeueHHe Bpe-
MeHH, HeoOXOAMMOro JUIsi TOJHOH OCTAHOBKHM JBHraTess.

Tlocne ormyckanusa pese Py mosydaer nuTaHue peje Py (we-
pe3 HopMmanbHO 3aMKHYTHI KOHTakT Py u [IKI). Ilpu 3tom
" BKJIIOYAIOTCSl CbEMKA, BpallleHUe aHTeHHbl BJAEBO U peje Pp, Ko-
TOpoe pasMbiKaeT Uenb o6MoTKH pesne P, Takum obpasom, aH- :
TeHHa COBeplliaeT CKaHHUPOBAHHE B CEKTOpe, ONpelenseMOM pac- ‘
[OJIO}KEHHEM KOHIEBHIX Mepekamuartesell, U NpH KaxI0M pas- '
pese ¢ororpadupyerca 3KpaH HHAMKATOpa Kpyrosoro o6sopa.

[Tocse OKOHUAHMS KaXAOTO OuepeJHOro paspeda uepes o06-
MOTKY peJje P mpoTekaeT MMIYJbC TOKA 3apsijia KOHJeHcatopa
Cs, 3actaBisis IKOPb pefe MPUTATHBATbLCA Ha BPEMS MOPSiAKa
0,2 cek. Pese Ps, 3aMblKag KOHTAKT B IleNM OOMOTKH IIATOBOTO
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ateds [l/H, mnepeBoauT MWAroBblii HCKaTelb B HOBOE MOJO-

;KeHue, OCyULeCTBJAA TE€M CaMbIM aBTOMAaTHUUYECKOE IepeKJ/ioye-
IIocJjie  BBINOJIHEHHA OYepeHOro

uye 3aTyxaHHs aTTeHIoaTtopa
paspesa. Tak NPOUCXO/IUT IO
Tex MOp, TMOKa LIATOBBIH HC-
KaTeb He MPHXOAUT B I0J0-
sKeHye, COBMajamuiee ¢ moJjo-
senneM nepekaiovareas [T
[Ipu 3ToM cpabarthiBaeT pe-
ne P; paspbiBadg lenb pe-
ge Ps. TeM caMbIM CHHMaeTcs
nuTaHue C pede, YNpaBisio-
LIMX CBEMKOH, [BHraresem
¥ WATOBBIM HCKaTesJeM, a
takke c peie Ps Pene Pg
CBOHMH HOPMAJBbHO 3aMKHY-
TBIMH KOHTAKTaMH BKJ/OUaeT
llelb CaMOXO0ja IIaroBOTO HC-
KaTess, KOTOPBIH NPUXOIUT B
HCXOJHOe MOJIOXKeHHe, a Tax-
e paspskaer KOHJeHCaTop
C; uepes 0OMOTKY pene P,
SIkopp  pene Py NpHTATH-
BaeTCsd Ha BpeMs IOPAAKA
0,3 cex. [Ipu3TOM IPOUCXOANT
CbeMKa pPa3iesUTesbHOTO Kal-
pa. HMs-za maJjsoro BpemeHH

3KCIIO3UUUN H300pakeHKe Ha |

Kajipe, pasjaejdrouieM Cepuy,
NpakTHYeCKu OTCYTCTBYET.

YupolieHHas cxeMa aBTO- |

Marta B pexXHMe KpYyroBoro

o63opa npuBeieHa Ha puc. 7. |

[Tpn xpyroBom 0630pe asu-
MYTaJIbHBIH IBUTaTe b Bpalia-
€T AHTEHHY IO YaCOBOU CTpe-
K€ €O CKOpocTbo 3 OO6/MUH.
Ilpu kaxkaom o6opore aH-
TEHHBIH KyJayoK MOCJel0oBa-
TEIbHO HaXKHMaeT MOyTeBble
nepexntouarenau 111, u I111,,
pasHecenHsle Ha yroJa 10°

rn’e
L=t
¢, R,
g Ll
LJ
Ca Pug
s P
3
KH P
MJ-1 Kﬁz 3 P7
e,
b
L ]
>——e 1.
b va_p,
L e
I ‘\
| \
L]
i
02 Ps Pg
p. T2 wh
) ]
wH?
Py W]
Pory 1P Prs
{4
—1
Cy
- V=248V +

o

114

Puc. 7. ¥npouenHas cxeMa aBTOMaTa
B pEXHuME KPYTOBOro ofaopa.

~ Bruouenue asromatnueckoro ycrpofictsa
Haxkatuem xHonku «Ilycks (Kn,). IpuaTom cpabatpiBaer pese P,
KOTOpO@ CBOMMH HOPMAJ/JbHO OTKPHITHIMH KOHTaKTaMH GJIOKH-
pyer kHonky «Ilyck» u nopaer muTaHue Ha y4aCTOK CXeMbl, ynpa-
BIAOUMI cbeMKol M paGortofl mwarosoro uckarens. [Ipu stom

OCYLLEeCTBJIACTCA
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cpabGaTbiBaeT pese Pg, pa3MblKash CBOH KOHTAaKTHl B LEMsIX peje
Py 1 camoxona warosoro uckateas [HH .,

Korna aHTeHHbII KyJiauyoK, Bpallasich, HaXKuMaeT I1yTeBOH Ire-
pexutouaresp I111,, cpabathiBaer pese P, HopMasbHO OTKPBITHIE
KOHTAaKThl P, BKJIOYAIOT CBeMKY M OCYIIECTBJSIIOT CaMoO0J/10Ku-
POBKY MuTaHMs, a HOPMaJbHO 3aMKHYTLIH KOHTAKT pasphbiBaeT
uenb nuTaHus pese Py i konpeHcatop C; HauuHaeT 3apsixkKaTbes
uepes conportuBaenne R; ConpoTHpieHune R; orpaHHUHBaeT TOK
yepe3 oOMOTKY pesie Py 710 BeJHYHHBI, HeJOCTATOUHOH AJS Cpa-
faThiBaHUA.

B komie nepporo 060poTa aHTeHHBIH KyjsauyoK, HAXKHMAs my-
TeBOH nepekmoyatenn [1/7;, pasMblKaeT Lenb MUTaHus pede P,
Cpemka BbiKJIOUaeTcs, a KouJeHcatop Cs paspsiKaeTcs uepea
o6MoTKy pene P, CpabathiBas, pejie Py BKjlouaer pene Ps, yi-
papJsiiolllee WAroBeIM ucKatenaeM. lllarosoiit uckarean IIH, me-
PEXOANT B HOBOE NOJOXKCHHe, MNepeKaoyas MO3WIUI0 aTTeHioa-
Topa.
3areM Ky/jauoK HaxKuMaeT NyTeBOH mnepekatouaredn [111, n
BCe MOBTOPHAETCS] OMHCAHHBIM Bbllle 00pa3oM /0 Tex MOp, MOKa
HIaroBbIll MCKaTe b He I[PUXOAHT B HOJIOMXKEHHE, NMPU KOTOPOM
pese P; moayunT NHTaHue Yepe3 nepekaiouartens 1.

Ipu cpabaroiBanun peie P; pazpriBaeTcs Uellb MUTAHUA pede
P;, cHnmaercs nuTaHue ¢ MyTeBBIX HepekJiouaTtened, ynpasisiio-
wux paboToH cxeMbl, u obecrouynBaeTcss o6MoTKa penae Pg Pe-
ne Pg 3a cueT 3Hepruy, 3anaceHHoll Konjencatopom Cy, OTnycKaer
CBOIl AKOpb ¢ 3ajepkKoil Bo BpeMeHn. OAHH M3 HOpMaJbHO 3a-
MKHYTBIX KOHTakTOB Fg BKJHOYaeT LeMb CaMoxXoAa MHIAroBOTo
HcKaTensl, KOTOPbIH NPUXOJAUT B HCXOAHOe IIOJOXKeHUHe. Bropo#h
HOpMAaJbHO 3aMKHYTHI KOHTakT Pg 3aMblKaeT Helb pa3psiia KOH-
nencatopa C; uepes o6MOTKy pene Py Ilpy aTOM INpOUCXOAMT
ChbeMKa pa3iefHTeqbHOro Kajipa.

[lomumMo onucanHblx Bbillle (yHKIUEA, pere Pg B oboux pe-
AKuMax ocyllecTBaseT OJ10KHPOBKY ABMrarteas [6; OT BCTPeUHOro
BKJIIOUEHUS BPYUYHYIO.

TlyteBo#i mepexaiouarens I1/1; BoipaGaTbinaeT asumyTajibHble
MeTKH KOOpAHHATHOH ceTKH. Ero ympaBisiomuil Kyjgauok uMmeer
MaJjblil yraoBol pasMep u cosepmiaer 20 o6opoToB 3a oguH 060-
POT aHTEHHHI.

Knemmbl Kay cay:xar A48 NOAKITIOUEHUs peJe BpeMeHH, BKJIO-
qaIolllero ABTOMATHYECKYIO -paBoTy uepes olpejeseHHble HHTEP-
Basbl. ‘

ABTomaTHueckasd paGoTa CTaHIMM MOXKET INPOUCXOANTH 0e3
dororpadupoBaHus HHAMKATOpa Kpyrosoro o063opa, AJs uero
Tymbaep Bki mepeBOAUTCH B NOJIOKEHHe «ABTOMAaTHYeCKas C'beM-
Ka BBIKJIOUEHE».

CobeMKa BPYYHYIO BBITIOJIHSIETCSI C MOMOLIBIO KHONKH KHz M/
BoIKJIOUaTeN BKj, KOTOpLiE COeAMHEHB! NapaniesibHo.

64




KHOIKHM U MepeKaoyaTenH, KOTOPHIMH MPHXOAUTCS yallie TOJIb-
30BaThCsl, BHIHECEHBl Ha MaHes b ynpaBjenus. Tam Xe HaxoAATcs
cHrHaJbHbIe JAMIIOUKH, CYETUHK KaAPOB H ra3opaspsjiHble JaMMbl
nudporoli unimkauuny HWH-1, nokaseBaoline BeduuuHy 3ary-
xanusl, BBEJIEHHYIO B TPakKT npueMHHKa. [losoXeHns nepekJio-
yatesneft Il u II, mnopaceeunBaloTcs JamnoukaMmu Jlg—Jly o
g4, /.

AtreHioaTop mnpeictasiser cobofi Habop T-o6pasHbIX UeTH-
PEXIIOTIOCHUKOB, OOPA30BAHHBIX CONPOTHBICHHAMHU R3—Res, KO-
Topble ¢ MOMOILIbIO pefe Py — Pog NOAKMOUAOTCA MeXAy BXOA-
poit {([ly) w BhHxomso# (Ily) ¢umkamu arteHwaropa. Benu-
yyHa BHOCHMOTO 3aTyXaHHs 3aBUCHUT OT YHC/A MMOC/eJ0BATe/NBHO
pk/odeHHbIX T-06pas3Hbix 37eMeHTOB. B KauecTBe mapaJiiesbHBIX
3JIEMEHTOB B KazK/JOM UeTbIPEXIOJ/JIOCHUKE UCTOJAb3YIOTCS MacTHy-
Hble NepeMeHHBIe CONPOTHBJEHHS, ¢ NMOMOLLbI0 KOTOPBIX NPOH3-
BOAMTCS TOUHAS MOACTpOHKA 3aTyXaHuUsl.

[MepekaoueHneM MO3UIUI aTTeHIOATOpa YyNpaB/sieT KOHTAKT-
soe nose [ll;, warosoro uckatens LIH,. Ilpu nepexome uaro-
BOrO HCKaTessi M3 HCXOAHOTO B IepBOe NOJOXKeHHe pene Pys mo-
JAyuaeT MHUTaHHE M CBOHMH KOHTAKTaMH BKjaouaeT mepsbiii T-06-
pasHBIl YeTBIPEXMOMOCHUK (Rss, Rar, Ris), a TaKKe NPOU3BOAUT
camM0oO6/0KUpOBKY nutaHusi. Ilpn nepeksoueHHH HCKaTe/sl Ha
KaXAblil CJeIYIOLIHA IIal B CXeMy aTTeHIaTopa 100aB/sTCA
HOBBle 3/eMEeHTHl, a ero 3aTyxaHue KaxKAbll pas yBeJlHUHBAeTcs
Ha 3,(3) n6. Korga marosm#i HcKaTe/b CHOBA NPUXOAMT B HC-
XOAHOe MNOJIo¥KeHWe, NUTAHKE CO BCEX pejie aTTeHlaTopa CHH-

MaeTcsi BCIOMOTaTeNbHbIM KOHTakTOM LIHY .

[TomuMO aBTOMATHUECKOTO, TIPEAYCMOTPEHO PYUHOe IepeKJo-
yeHye mo3uuuil arrexoaropa. [las sToro mepekouarens [l me-
peBOAUTCS B MOJOMKeHHe «PyuHOe Tepek/iOueHHe aTTeHIaTopa»,
a TeperJaIOyeHHEe oOcyliecTBiasieTcss KHonkoil Kuy TIpu Kaxaom
HaXaTHU KHONKH AaTTEHIOATOP MepeKJoudaercsl HA ONHY CTyNEHb.
Bosspar arrenwaropa B ucxoanoe nojoxenue (0 n6) npousso-
AHTCS HaXaTueM KHonku KHs.

Hauwanbhoe sartyxanme atresioaTopa cocraBisier 2,3 16 u
06yC/IoBJIeHO NapasuTHBIMH DEAKTHBHOCTSIMH MOHTaXa H KOH-
TaKTOB pesie. Te Ke peaKTHBHOCTH SIBJISIFOTCSl NPHUHHON 3aBHCH-
MOCTH BOJHOBOTO CONPOTHBJIEHHS] AaTTEHIATOPa OT UYacTOTH,
OIHaKo B nosgoce paounx yacror (57—63 Mru) xapakrepHcTH-
YeCKOe CONMpOTHBJEHHE OCTAeTCs! MPaKTHYECKH IOCTOSTHHBIM, 6J113-
KHM K CONpPOTUB/IEHHIO (Hepa.

QoToperngTpaTop BHINOJHEH B BHIE OTAENLHOrO 6JI0Ka, B JH-
LEeBYI0 TaHenb KOTOPOrO BMOHTHPOBAHL OTMETYHK KPyroBoro
0630pa, cuetyuk Kaxpos Cuy, uackl, yKazaTeab AaThl, TOUHbBIH yr-
JIOMECTHBI! CeJIbCUH-TIPUEMHHK M JAMIH LH(POBOH HHAMKAUUH
JIso 1 Jl3, nokaswiBaiowue 3aTyXaHue B Jenubenax, BBeAeHHOE
B IDHEMHLIA TpaKT,
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OTMeTuyuK U Jpyrve mnpuOOpbl, yCTaHOBJEeHHble Ha MNaHeaw
peructpartopa, dororpabupyiorcs KuHokaMepoit KC-50, kotopas
nepefleaHa AJs TOKaAPOBOH CbeMKH (BMECTO PYYHOro CTOMOp-
HOTO YCTPOHCTBA YCTAHOBJEHBI 3JEKTpOMarfutel IM; u M, —
‘3akppiBatoluil  obtiopatop). PaboToll 3/1eKTPOMAarHUTOB YHPAaEB-
et peqe P, OOMOTKa cueTuMKa KaipoB MNOJAKJAIOYEHA napaj-
JeJIbHO 3/IEKTPOMArHuTy, OTKprBalomeMy ob6tiopatop. Kamepa 3§
"o6opyaoBaHa Kaccerolt, BMemalouielt 300 M NJEHKH, 4TO MO3BO- |
"asier cAenats 15 000 cHuMKOB 6e3 nmepe3apsaaKH.
- Cwvemka npoussoputcs uepes cseroduabtp CC-4, npospau- 3
HBIH 1711 CHHero CBeYeHHs KpaHa M He NPOMNYCKalOWMi KeJToe
nocJecBeyeHue.

"~ Yacel, faTa, CYETYHK KajipOB, IIKaJga YIJAOMECTHOrO ce/bCHHA
W asuMyTajbHas IUKaja OTMETYHKa TNOJACBEYHBAIOTCS 3JeKTpo-
JaMIIOuKaMHu z/]zg — 1/72(;. )

IThTanue Bcell cxeMbl MO MOCTOSTHHOMY TOKY OCYLIECTBJISETCS
'OT TpeX BbINpAMHTE/eH, BbIIOIHEHHBIX Ha. MOJYNPOBOAHHKOBBIX
OHOMAX.

’

3. BnoKk KoppeKuHH CHrHAaNoB PafHO3XO0 Ha KBappar
paccTonHusA

~ Bnok koppekumn Ha KBaApaT pacCTOsHWA NpelHA3HauaJCs
AJIS MCKJIOYEHHSl BJMSHHUS ylajJeHHs Ha BeJHYHHY CHTHAJIOB pa-
IM03X0 OCafKOB C TeM, 4ToObl Npu MNepBHYHOR 06paboTke pe-
3y/JbTAaTOB HCKJIOYHTb BeCcbMa TPYAOEMKYIO ONepauuio BBeAeHHS
NONpPaBOK Ha paccTosHHe, KOTOpas, KpoMe TOro, mpusesa Gbl K
'ONOJIHATE/NbHBIM ~ OMOKAM  DaAuOJOKALMOHHOTO H3MepeHHs.
Paccrosinne Koppekuun Oblio BHIGpaHO paBHBIM 80 KM. YpOBeHb
CHTHAJIOB PajH03X0 OT 30H OCAJKOB, pacloJiaraBUIHXCA OJHKe
‘80 KM, CHHXKaJICS Ha COOTBETCTBYIONLYIO BEJHUHHY.

 Koppekuusi Ha KBaapaT pacCTOsiHHs OCYyLleCTBAseTCs nyTeM
‘H3MeHeHusl ycujeHusi npuemuunka PJIC Bo BpeMeHnu ¢ wactoroli
TIOBTOPEHHS, PAaBHON YacToTe MNOCHIJIOK. B MOMEHT H3/yueHHs
‘30HAHPYIOLIEr0 MMMy/Jbca NPUEMHUK 3aNepT, 3aTeM OH OTKPbI-
‘Baercsl, a ero ycuJeHHe BO3pacTaeT INPONOPLHOHAJBLHO KBaf-
paTy BpeMeHH (KBajpaTy pacCTOSHUN), NOCTHras HauGoJbumiero
3HayeHus Ha paccTosHHH 80 KM.

. Takum o6pasoM, BeiHYMHA CHrHAJa Ha BbIXOfEe NpHEMHHKA
OKasblBaeTcst INPOMOPLHOHAJIBHON BeJNHYHHE Paau0JOKalHOHHON
_OTPaXKaeMOCTH  O0bHEKTOB HaOMIONeHHs, MNOJHOCTBIO 3aIOJIHSIO-
U{HX CeUeHHe Jyya, BHe 3aBUCHMOCTH OT yAaJeHusl.

... Bpemennas Pery/MpoBKa YCHJEHHSI OCYIeCTBISETCs noxa-
Hell Ha ynpanafiolluil SAEKTPOA Jamnbi Geryiiell BOJIHEL (JIBB)
‘HANPSKEHHsl COOTBETCTBYIOWLEH (QOPMBI, paccqmaﬂﬂoro no pery-
JMPOBOYHOH xapakrepucTuke JIBB.
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HeobxonuMasi ¢opMa ynpaBiasioOllero HaNpsiXKeHUst XOpPOIIO
annpOKCHMHPYETCS CyMMOH BYX 9KCIIOHEHT:

¢ ¢ . :
Ca(f)=uwme "ue = ‘ 2.1
HauasipHble HanpsAXeHHsl U4 H Uy M TNOCTOSIHHBIE BPeMeHH Tj

U T, BHUHCAAIOTCS NYyTeM pelieHHsl CHCTEMbl YpaBHEHWH:

4 _h |

u{:ule 1‘—‘}—%26 T,
_h _h
u,=ue " +ue “,

4 t (22)
uy=ue Y -t+ue ",

4 e
u,=ue " t+ue v,

rae (#: ), (430 t5) (@ t5), (#4 fy)— KOODIAHHATBI YeTHIpeX TO-
yeK, BHIOpAHHBIX Ha TEOPETHYECKOH KPHBOH YNpaBJsIOLIEro Ha-
npsKeHHs B pejfienax paGouero Auana3oHa AaJbHOCTH.

YerpofictBo paboraer caeiywolum obpaszoM. MMnyiascs 3a-
NycKa NOCTYNalT Ha BXOJ XAyllero GJOKHHI-TeHepaTopa, KOTo-
pBIi TeHepUpyeT OJHOMUKPOCEKYH/IHble NMOJOKHTEeNbHble HMILYJb-
CHl, BO3JEUCTBYIOILMe Ha (opMHupylollee ycTpoHcTBO. PopMupyio-
liee ycTpoHCTBO BbhipabaThiBaeT ynpabjsiollee HalpspKeHHe,
KOTOPOE HHBEPTHPYETCS YCHJIUTeJNeM M Yepe3 KaTONHBI# MOBTOPH-
- TeJb TOCTyNaeT Ha cpe3awoulee H (UKCHpYIOUlee YCTPORCTBO.
"C BBIXOJla CXeMBl ympaBJsiollee HalpsKeHHe TNMOJAeTcs Ha YII-
paBasiomuil asnextpon JIBB.

[IpunHUMNHanbHast cXeMa KOppeKkTopa npuBefeHa Ha puc. 8.
Knywuit 60kuHr-resepatop cobpan Ha JesoM tpuoie JIy. Jas
yayuleHust dopMbl reHepHPYEeMBIX HMITYJbCOB BBIXOAHAST 0OMOT-
Ka OJIoKMHT-TpaHC(opMaTopa WyHTHpoBaHa auojaom ;. Bripa-
GaTbiBaeMble 3THM TIeHepPaTOPOM MOJOXKHTeNbHble HMIYJAbCH 3a-
psxaioT KoHgeHcatopel C, u Cj;. uom [, npensTcTByeT pas-
psny KOHAeHcaTOpoB uepe3 oOMOTKy TpaHchopmartopa. Paspan
Konpencatopos C, u Cs NPOUCXOAUT Yepe3 CONPOTHBJCHHS K3 U
R, cootBerctBenno. Tak Kak RC-HeNOUKH BKJIOUEHbI MOCJAEHO0-
BaTesIbHO, TO HaNpsiKeHHe, NPUAONKEHHOE K YNPaBasiollell ceTKe
YCHIINTE/IS, OKa3biBaeTCsl PaBHBIM CyMMe ABYX 3KCIOHEHT ¢ HO-
CTOAHHBIMHU BpeMeHH 1y =R3C,  To=R;Cs. e

Bennunun C,, Cs, Ry u R, ONpejeNsloTcss MO~H3BECTHBIM Uy,
U2, T4 H Ty U3 YCJOBHH: -

B L CRy=71; CiRy=r @3)
uy  Cy’ as T T '
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HanpsKeHHe, CHHMaeMoe C RC-uenouek, UHBEPTUPYETCa YCH-
auTeaeM (npaBblfi TpUOA J11). YCI/I./’II/IUTEJIb TSt 06ecnﬂeqeﬂm X0-
poluei JWHEAHOCTH 0XBadeH muyéoKOH OTpHLIATEIBHON 00paTHOR
CBA3BI0 H HMEET PeryjupyeMbri K03 (PULHERT yCUJIEHHST 3a CueT
p3MeHeHHs] aHOMHON Harpysku. [lJisi MCKIIOUEHUs! BIANSHUS €MKO-
ot KaGess, COeNMHAILIEr0 CXeMy C YNPaBASIOUMM 3JEKTPOLOM
JIBB, Ha (GopMY YNPaBJSAIOLLEro HalpsKeHHs HA BBIXOJE CXeMBbI
BKJIIOUEH KaTONHBIH MOBTOPHTEND (/I;). CurHaj, cHHMaeMBIH ¢
KaTOJHOTO IOBTODHTEJs, Cpesaercs cBepxy auoldoMm [z Ypo-
peHb OPAHHUYEHHs 3aBHCHT OT IOJIOXKEHHs MOTCHUHOMETpa Ryo
¥ ompelelseT MaKCHMaJbHYIO [ajbHOCTb, [0 KOTOPOH oOcCylile-
crBJsieTcsl Koppexuus ycuienus. Juoa [, BOCCTaHaB/IHBaeT Of-
HOMOJIAPHbIY XapaKTep YIPaBJSIOIIEr0 HANPsXKeHHs u QUKCHPYyeT
ero Ha YPOBHe HaIpsiKeHHSA CMelLleHHs YOPaBJSIOIEro 3JeK-
tpoxa JIBB. )

C BBIXOJA CX€Mbl HanpsiKeHHe NOJaeTcss Ha YIpaBJsiOLluil
5J€KTPOJL JiaMIbl Geryiieill BOJHBI, H3MEHSis ee yCHJeHHe Io co-
OTBETCTBYIOLLEMY 3aKOHY.

DKcoepUMeHTaNbHAs TNPOBEpPKa I0KasaJja, 4TO YCTPOHCTBO
obecreurBaeT aBTOMAaTHYECKYIO KOPPEKIHMIO YCHJEHUST TpPHEMHH-
Ka pajHOJIOKaTOopa Ha KBaapaT yJajeHnsi ¢ ouOKofl, He mpe-
Beimatoltein 0,3 46 B auanasode jganbHocTedl 25—80 KM; B Oua-
nazode 10—80 kM omnbka He npesnimaer 0,6 a6.

4, BupeoycHnuTeNnb W aMNNUTYAHbLIA CeNeKTop

Buneoycuiurens ags cranuun APC-3 paspabGoran Ha Gase
BHAEOYCHINTEIST pajuosiokatopa «KobaabT», B CXeMy KOTOPOTO
BHeCeHB! H3MeHeHud, obeCHevywBaioHlyie pacliUpeHHe UYaCTOTHOW
XapaKTePUCTHKH B 06/1aCTH HUXKHUX 4acTOT, aMIVIHTYLHOE CenekK-
TUPOBaHHe BHAEOCHTHATa W BOCCTAHOBJIEHUE NOCTOSIHHOH COCTaB-
JIAIOULef CHTHaJ/a Ha yNpasJ/siolleM 3/JeKTpojAe HHAHKATOpA.

Cxema ycuaurenst mokasaHa Ha puc. 9 (KUPHBIMU JAHHUAMHY
H300paXKeHbl 3JleMeHThHI, 100aBJIEHHbIE B CXEMY).

YnyulleHue mepegaun HU3KOYACTOTHON COCTABJAILEH BHIEO-
CHTHAJa JIoCTUraeTcsl UCK/IIOueHHeM H3 cXembl AuddepeHIUpyo-
el uenoukn Cis (MOKasaHa MYHKTHPOM) U VBEJNWYEHHEM eMKO-
CTH GJIOKHPOBOUHOTO KOoHzeHcaTopa Cuy B LENH SKPaHHOH CeTkn
Jgamner Jlg no 20,0 Mkg. YayuileHa TakkKe pasBsi3Ka [1epPBOro
Kackana no anogHomy muTaHulo (C,=20,0 MKD).

AMIInTYHOE CesleKTHPOBaHHE BW/EOCHTHATd OCYHICCTBJIAET-
C1  AMIIMTYIHBLIM CEJEKTOPOM, BKJIIOUEHHBIM MeXJAY TepBBIM
‘”301) H BTOPBIM (/402) KacKaZaMu BHAECOYCHAUTENs. AMIIUTYI-
HbIH CesleKTOp BBIMOJIHEH Ha ABoiiHOM Tpuoae 6HISIT (J1;) mo
CXEMe NBYXJIaMIIOBOTO orpaHHYuTeds ¢ KaTOMHOH cBsi3blo. Kak
BUIHO u3 cXeMbl, BHIEOCHTHAJN OTPHILATEIbHON MOMSPHOCTH TO-
CTynaer Ha CETKy IepBOro TpHOZa, paborawollero B peXHUME
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o mopropuTeas. Ha BXox BTOpOro TpHOAA, YCHAMUTe/S
o 3a3eMJEHHOl CETKOM, Hampskenue nojaercs c o6ulero KaToj-
HOTO COMPOTHBJCHHS. Huox i BOCCTaHABJIUBAET OJHONOJSPHLIN

KaTOAHOT

xapaKTep HalpsKeRis BUJCOCHTHANA H duKcHpyeT ero Ha ypos-
ue +10 B. FICTOUHHKOM ONODHOTO HANpPSXKEHUS HBJSCTCS KpeM-
HyeBblli CTa0uANTPOH .

Takum o0pa3oM, P OTCYTCTBHMHM BH/ICOCHTHA/4 K CeTKe nep-
5Oro TPHOAA MPHJIOKEHO TOJIBKO HATPSKEHHE CMELeHHs +10 B,
koTopOe Uepes KaTOMHyilo ., = .
cBSI3b  3allUpaeT  BTOPOH :
rpuof. [1pu NOBLILEHUH OT-
pHLlATeJNbHOH  aMILIATY0H
BXOJAHOrO CHTHAaJa HHXKHE- 745-
ro nopora ceJeKTHPOBaHHA
HanpsRKeHHe Ha KaTole Mo-
HUKaeTcs] HacTOJNbKO, UTo
BTOpOH TPHOX OTKpBIBAET-
¢ W ero TOK [ BaBHCHT g5l
OT HpEBBLINIEHNS BXOJHOIO
curuHajga  Hajl  HHXKHHM

eKTHPOBAKRHUS. —
NOPOTOM  CRJIEKTHD 05 7 75 T
INpu focTHIKEHHH BXOIAHBIM
‘BUJEOCUHTHAJIOM BeJIHYH-  Puc. 10. AMOANTYIHAA XapaKTEPHCTUKA BH-

Hbl BEpXHEro nopo]‘a ceJieKk- jeoycuaurensa (663 OKOHEUHOro Kacxana).
THPOBaHUsI NepBbIH TPHOA
3aKpbiBaeTca W TOK BTOPOrO TpuoAa NepectaeT 34BUCETHL OT Be-
JUYHHbl BXOJAHOI'O HalpsAKEHHA.

[Tocroanuas coctaBJsdwoUlag Ha yOpapadlOIeM 3JeKTpode

MHIMKaTOpa KpYyrosoro o03opa BocCTaHapaubaeTcsi Auodom /.

- Ha puc. 10 nokasana aMmiuTyiHas XapaKTePHCTHKA YCHJIH-
TeJs.

§ 3.' KANHEPOBKA PAIUOJIOKATQPA

Hasi ymeHnblieHuss annapaTypHblXx OWHOGOK NpH H3MEPEHUH
0CaJKOB HEOOXOAUM [OCTOSIHHBIH KOHTPOJH TOTeHLUajka paino-
Jdoxkatopa. Ilpu npoBenenun paGoT Mo M3MepeHHIO OCALKOB OCY-
DIECTBIAJNUCh DEryJaspHbe H3MepeHHs YyBCTBHTEJBHOCTH MpHeM-
HUKa, 4acToThl MepefaTdnka, COEKTpa HMOyJAbCa MAarHeTpoHa,
UMITYJIbLCHOM MOIUHOCTH M XapaKTEePUCTHK CXeMbl KOPPEKUHH Ha
KBaipar paccroduus. [locTOSIHCTBO UYBCTBUTENBHOCTH  BCETO
TPAKTa B [1€JJOM KOHTPOJNPOBAJIOCH IO CHTHAMY 3TaJOHHOM IEJH.
Bo Bpems KomTposbHbIX u3MepeHull NOTeHLHAaJ a pajHoJoKaTopa
4HTEHHA ycTaHaBAMBAJach MO a3UMYTY W Yray MecTa 3TaNOHHOM
UeIn 10 nosydyeHHs] MAaKCHMaJbHOH BEJIHYMHLI OTPaXXCHHOIO CHT-
Hasa. Tlocjie 5Toro uaMepsanach BeJHYHHA OTPaKEHHOTO HMIY.Th-
€48 Ha skpaHe B MHJJIMMeTpaX NpH (DUKCHPOBAHHBIX YCTAHOBKAX
BCEX perynnpoBok uHAMKaTopa THna A. B KauecTBe 3TaJIOHHOIl

71



lle/in 0pH OTHOCHTENbBHON KaauOGpOBKe PajHOJOKaTOPa HCIHOMb3Q-
Baslach MeTaanuueckas tpyba Auamerpom 0,7 M, pacrnofoxeHnas
Ha paccrosiiny 800 M oT paauosoKaTopa.

Ec/iin  KOHTPOJb TOCTOAHCTBA TOTEHUMANA DAaAUOJIOKATOpa
MO2KeT OBITb BHIIIOJIHEH JOBOJbHO JIETKO MyTE€M PEruCTPalluM 3XO0-
CHIHAJIOB OT HpefiMeTa ¢ JIOCTOSIHHBIM ceyenueM oOpaTHOTO pac-
ceHHsl, To aOcogoTHAs KaauOpoBKa pPaJUOJOKALHOHHOH CTaH-
UMW OpeJCTaBJAsAeT 3HauuTejbHbBle TpyAHocTH. Ilpollte Beero
IPOH3BOAUTL TAKYI0 KaJHOPOBKY C HOMOLIBIO T'eHepaTropa CTaH-
AapTHBIX CHTHAJIOB, OJHAaKO TOYHOCTb NOJZOOHBIX H3MEpPeHHEH co-
craBager =3 16 H, KPOMe TOTrO, UPU ITOM HCKJAIOYEH KOHTPOJb
YCHJIEHHs] aHTCHHBI. [IpUMeHeHHe 3TasIOHHBIX LeJsell NpPearnouTH-
TesbHee, TaK KakK TOYHOCTb ONpEAeseHHsl INOTeHNHaaa CTaHLuu
MOXeT OBITb 3HauuTesbHO Bbille 3 6. Hawuayuimeli 3TanonHol
Uespio sBJseTCs MeTasudyeckass ctepa, 0JHAKO NpU Ha3eMHOM
YCTaHOBKE TAKOH LeJH BO3HUKAIOT TPYAHOCTH BhIOOpa MeCTOMNO-
JIOKEHHSI BCJIeICTBHE HeOOJ/BbLUIOH BeIHUHHB 3(GheKTHBHON OTpa-
x)awolled miomaau. B nacrodwe# pabote. abconioTHas Kadau-
OpoBKa CTAHIMH BBHINOJHEHA 10 cepaM, BbIIYCKaBIIUMCS Ha
uiape-30HAe B cBOOOAHBIA TiojieT. EcTecTBeHHO, UTO TaKOH CIOCO6
KaJUOpPOBKH 3aHUMAaeT MHOTO BPEMEHH U He MOXKET BBINOJHATLCH
pery/apHo B npouecce HabJioneHui.

[Ipn aGcomoTHON KanuGpOBKe pajuodoKatopa mno chepe
y100HO ypaBHeHHe paAHOJOKAUMH MHOMKECTBeHHOH Neau mpel-
CTaBUTh B BHJeE

mr—1p2
6 . 76 Heorpoh —m | Ze (3.1)
T 16In2 ARz ’

3naech & —— OTHOLIEHHe MOILHOCTH NPHHSTOTO CHTHajta P, K
MUHHUMAJbHO OOHAPYXKUMOMY CHTHaaAy DP,mm, II-—xapakrepu-
CTHKa NOTeHUHaJa pajAHOJOKALMOHHOH CTaHLHH, onpelesasieMas
COOTHOIIIEHHEM ,

— Pa (3.2)
4n)® Pr min -

HpH KaJIH6pOBKe CTaHUUHU 110 UeJqu ¢ HU3BECTHbIM CeUeHHUEM
ofpaTHOro paccesiHust Op, HaxoAslutelica Ha yjajeHuu Ry, moTeH-
uuana I1 BoipaxKaercs depe3 OTHomeHHE Op NPHAHATOH MOLIHOCTH
P,y X MHHHMAJbHO OGHAapyXKHUMOMY CHTHAJY Kak

8Rs
M=-22, (3.3)

0o

Us ypaeuennsa (3.1) caedyer, uto, nomumo omnpeenenns II,
HeoGXOAMMO 3HATb WIMPHHY AHATPAMMBI HANpAaBJEHHOCTH aHTEH-
upl. [1pousBeneHue Oygpo ABAseTCA, KOHEUHO, HAHOOJee CTabu/be
HBIM [apaMeTpoM paJHoOKalHOHHOH crTaHUMH. OpHako OHO
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sHO OBITb W3BECTHO HJIH OMpe/eneHo ¢ JocraToyHol CTe-
ﬂonb}o rougocTH. He ciuenyer 3a0bBaTh TOJBKO, YTO HOCTOSIHHBIM
I;;{}znxmenb B ypaBHEHHH (3.1) mosyyeH B MPEANIONONKEHHH rayc-
coBofi (POpMBI [HATPAMMDI HanpasienHocTH. Ecau peasbHast
juarpamMma He MOXKeT ObITb alNpOKCHMHPOBaHa IaycCoBOH Kpu-
poii, Ipou3BeleHHe Heo6X0AMMO BBIYHUCAATL MPAMBIM HMHTErpUpPO-
paHHeM peaibHBIX JHarpaMm.

Jlas TOTO yTOObl HE HU3MEHSTh MOCTOSHHOTO MHOMKHUTEJs B
(3.1), moa 0o WU @ CJIeayeT nojpasyMeBaTh WHPUHY rayccoBOH
quarpaMMbl, MJOMIAJAL MOJ KOTOPOH paBHA MJIOLIANH, OrpaHHU-
yeHHOII peaqbHOH JHArpaMMoi HampaBJeHHOCTH.

Jlnst BolUHC/AEHUS Ze UCIOJB30BATOCH COOTHOLIEHHE

-2 244
Ze:1,2411~1190 OR“A ) (3.4)
oo/t
Tak Kak paA¥oNOKaUHOHHHIE JAHHBIE DPErHCTPUPOBAJIUCL NY-
Tem QoTtorpadupoBanust H300paXKeHH Ha HHIMKATOPE KpPYro-
Boro o0630pa, TO MHHHMaJbHBII ypOBeHb CHIHAJOB, COOTBET-
crByouLuil 3HaueHuto d=1, Obul HaHgeH myrem doTtorpadupo-
BaHHS CHTHAJIOB BCIIOMOTATENBHOTO TeHepaTopa CTaHAapTHBIX
CUTHAJIOB, KOTOPBLIHl OB OTKanuOGpPOBAH HENOCPEACTBEHHO Nepes
doTorpadupoBaHueM 10 CUTHAY STAJOHHOH IIe/H.
CpenHsist KBajpaTuueckass omubka onpefejeHuss Z; B CHJIY
He3aBHCHMOCTH BXOASWNMX B (3.4) mepeMeHHBIX paBHa

VGZ) _|GOF | GO (ot | GhY | 4o TAF

z, g 0 p 72 22
AR)? Aoy |
+4 8 L B @)

Omubku onpenesnenust mapamerpos B (3.4) HMeJH Ciaenyio-
IHe 3HAYeHHS: '

V@Eey Ve YGre Vane Vireg Vane Visey
0 P ) A R il 5

01 01 0,1 5.107* 0,01 0,15 0,52

Bonbmas Bennunna omukn HsMepeHns & o6ycioBieHa TeM,
UTO OHa BKJAo4aeT B celsi NOTPEUIHOCTH aTTeHIOATOpa reHepa-
TOpa CTaHAapTHBIX CHTHAJIOB, HCIOJAb3QBABILIEroC IPH Olipeje-
J€HHH MUHUMaJ/bHO oOHapyxumoro curHana. Co6CTBEHHO OG-
Ka OueHKU P,y onpenensiach 1o (GOTOrpadusM CUCHAJOB W3-
MEpUTEbHOrO -reHepaTopa, 06paGOTAHHBIX Pa3AHUHBIMKA OOBOJI-
UHKAMH DafMONOKaLMOHHBIX M306paXKeHHll OCajKoB, M OKasa-
Jack B npenenax =0,5 16 (cpeaHee KBaaApaTHUECKOe 3HAUEHHE).

B wurtore ortHocurenphas owmnGka aGCOMIOTHBIX u3MepeHuit Z,
cocrasasier 0,55, mam oxko10 +=2 A6, OTHOCHTENbHO HCTHHHOIO
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3HaueHus. Zg min, COOTBeTCTBymmee MUHUMAAbHO OGHapyXHMOMy
curtaay, Ana 0,=095°, @=085° A=150 ™, A=3,20 cm,
Ry=80 KM (paccrosinue, ¥ KOTOPOMY NPHBOJHJUCH BCE 3HAYeH s
curHasos npu paboTe cxeMbl KOppeKUHH HA KBaJApaT paccrog-
Hug) u [1=0,77-10% cm? okasanocs pasHem 29,4 mMmé/m3, Te-
nepb HECJ0XKHO OMpejeuTh U annapatypHble KOHCTaHTH C u C,
B BBIpaXKeHHdX

P=42, B=CZ., (3.6)

rae P, — mowHocts OTpaKeHHBIX CHUTHAJOB, CKOPPEKTHPOBaH-.
HbIX Ha KBaJpaT pAacCTOSHUA, T. €. NPUBEIEHHBIX K pPaccTos-
Hu Ry

Haiinem koncrautel C n Cy, eciu Z, BblpakeHo B MMO/M3 a
R—z8 xum. Ilpunuman DB, ppm=DP=5-10"1 Br, HAaX0muM, uTo
C=1,09-10"1t° C;=1,7-10"1% 3unanue annapaTypHoﬁ KOHCTAHTH
HeoOXOMUMO /il YCTAHOBJEHUS napaMmerpoB Z—I/-cooTHolleHus
10 CPABHUTEJIbHBIM HU3MEPEHHSAM KOJHYeCTBa 0CafKOB pa}mono-
KAUMOHHbIM K Ha3eMHBIM METOLAMH.




Fnasa IV
METOAHKA HABmﬂﬂEH"n # OBPABOTKH OAHHBLIX

§ 1. OPFAHUSALUA CPABHUTEJIbHLIX HABJHOJEHWHA

QueBUAHO, YTO AJIs NMOJYydeHHS CBeJeHHH# O TOYHOCTH pPamuo-
JOKAIlMOHHOTO METOAAa H3MepeHHs OCajKoB HeOOXOAMMO HMeTh
BO3MOJKHOCTb CPAaBHUBATbL ZaHHblE O KOJHYECTBAX OCA/JKOB, H3-
MEPEHHBIX 3THM METOJOM, C JaHHLIMH H3MepeHHH KOJHYecTB
0CaNKoB KaKuM-JHOO JpYyrHM MeTOAOM, KOTODBIHI MOXKeT ObITb
MPUHST 3a 3TaJOHHBIM.

B nacrosilliee BpeMmsi CYWECTBYeT TOJBKO OAMH AOCTAaTOYHO
H3yUeHHBIl M pa3paboTaHHBIA METOJ H3MEepeHHs KOJHYecTBa
0CaJKOB — MeTO] O0CaJAKOMEpPOB WK naoBHorpados. Omubku
3TOTO METOJA — 3a CUeT CMauWBaHUsA, MCHApPEHHs, BJIHAHUA BeT-
pa ¥ Ap. — XOTs1 ¥ /OBOJbHO BeNHKH, HO MOALAIOTCS LOCTATOYHO
‘TQUHOMY YYeTY, BO BCSIKOM CJydae, Is JKHAKHX ocajakos. Hs-
BECTHO, OJHAKO, YTO TOUHOCTH J4HHOTO MeTOJa INpH H3MEpeHHH
KOJIMYeCTBa OCAaJKOB MO MJOLIAAM BECbMA CYyLLECTBEHHO 3aBUCHT
OT TJIOTHOCTH OCaJIKOMEPHOH CETH — TOYHOCTH MOBBHIIAETCHA C yBE-
JIMYEHHEM IVIOTHOCTH ceTH. [103TOMy, cO34aB Ha3eMHYIO OCAKO-
"MEPHYIO ceTb C MAKCUMAJLHO BO3MOXKHOH IJIOTHOCTBIO M obecre-
UMB NPU 3TOM AOCTATOYHYIO OMEPaTHUBHOCTL cOOpa AAHHBIX, MOXK-
HO NOCTWYL BBICOKOH TOYHOCTH H3MEPEHUsT OCaAKOB.

B 1964 r. B paitone r. Banjas, Ha Gase Baamafickoli HayyHo-
HcCaenoBaTeNbCKOR rujapoJornueckoil naboparopun ['TH, B sone
06§0pa paanonokatopa APC-3, ycTaHOBJCHHOro Ha IOr0-BOCTOY-
HOM OkpanHe Basjas, 6buin 060pyA0BaHb ABa KOHTPOJABHBIX TO-
JUroHa maowaaeo 100 kM2 kaxKawi#. [losuronsl mpeacTaBAAIH
cobolt KBagpaTh pasmepom 10X 10 kM, HA KOTOpBIX OblIH paBHO-
MEPHO pasMemtenst 100 ocapkomepoB TpeTbskoBa U 25 N/I0BHO-
Tpagos. Takum o6paszom, Ha KaKAbili OCajgKOMep NpPUXOAHAACH
N1ouane 1 km® u Ha Kamawii nmosxorpad —4 kM2 C 1eabio
OlpefieNleHNs 3aBHCHMOCTH Pe3YJbTATOB PAJHMONOKALHOHHBIX H3-
MEDenuii KomuecTBa 0caKOB OT PACCTOSIHUS MeXK/y 30HOM ocal-
KOB u PJIC nosurons Gpla# PAcMo/OXKeHbi MPUMEPHO Ha OJHOM
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a3uMyTe, HO Ha pa3vYHBIX DPACCTOSHMAX OT DapHONOKaTopa,
[leHTp nepBoro H3 HuUX OTCTOSI Ha paccTosinud 52 kM or PJIC
BTOPOTO — Ha PACCTOSTHUU 75 KM. ’

[Tockonbky pesyabTaThl HaGmogeHni 1964 r. BHABHIH Hajy-
YMe TAKOH 3aBUCUMOCTH, /1% YTOUHEHHA €€ XapaKTepa W NoJyye.
HMsl KOJIHYECTBeHHBIX JaHHbIX B 1965 r. 6mia o6opynoBaH Aomog-
HUTEJABbHBIH AHAJOTHYHBLIH TOJWTOR ¢ WEHTPOM Ha pAacCTOSIHup
32 KM oT paamonoxkatopa. Kpome Toro, ajsi pellleHHs Bompoca,
3aBHCHT JI1 TOYHOCTb PAAMOJNOKALHOHHEIX H3MeDEHHH KOJHYecTRa
OCaJIkOB OT BeJAMUHMHB IIOUWlAAM U3MepDeHMi, NOJHrOH Ha pac-
crogHun 52 Km Owl1 pacwuped po 400 kM? mpu cOXpaHeHuy
npexHed TJIOTHOCTH CeTH. DTOT HOBBIH MOAMIOH (HaAKTHUECKH co-
CTOSI/T M3 HeTbIpeX CTOKHJIOMETPOBBIX IOJHMIoHOB: 2, 3, 4 u 51,
a ero UeHTp HaXOAHJCA Ha paccTOsHUH 49 KM OT PajaMOJIOKATOPa.

TouHoCTbL M3MepeHHIT KOIHUeCTBA OCAJKOB C MOMOUIbIO Opra-
HH30BAHHOH KOHTPOJBHOH [JoBUOrpaduyeckoil cetu Oviia jo-
cratouso Beicokofi. Tak, mo gauHbim B. C. TFoay6era, omn6ka
75%-Hofl 00ecmeueHHOCTH H3MEpPeHHH CYTOYHBIX CYMM OCaIKOB
Ha maowanyd 100 kmM? npu NAOTHOCTH ceTd oAwH npHbGop Ha 4 km?
paBHa 7%, a Ha nuomaan 400 kM2 npu Tol e MJIOTHOCTH OHa
cocras/afer Bcero 3%. [Iparpa, aaa oTAedwbHBIX A0Xae#l mpo-
LOJKUTEIBHOCTBIO HECKOJbKO YacoB 3TH omuOKH Oyayt He-
CKOJIbKO OOJBMHUMH, OQHAKO 3ITO YBeJHUeHHe HEe MOoMKeT OBiTh
3HAYHTeNbHBIM. Takum 00pa3oM, AaHHble Ha3eMHON CeTH C JOo-
CTATOUHLIM OCHOBAHHEM MOIVIH NPHHUMATLCS B KayecTBe 3Ta-
JIOHHBIX MPW CPaBHEHWN C pe3yabTaTaMy PalnosOKalMOHHBIX H3-
MepeHui. :

Haxkonen, a9 cpaBHeHHs TOYHOCTH W3MepeHHil 06OHMH MeTO-
JaMH Ha IJoOLIajifX, CPAaBHUMBIX N0 pa3MepaM C IJollaiblo 06-
3opa Jokartopa, B 1965 r. 6bln1 OpraHH30BAH UOJULOHE 7 pas-
mepom 10000 kM2 210 COOTBETCTBOBAJAO UPHMEPHO INOJOBHHE
M/OUlaAKH pagnoNoKaluOHHOro o630pa. [1n0THOCTE CeTH Ha 3TOM
NOJHTOHE COCTaBaAssa OAUH nmpubop Ha 100 kM2, T. e. Ha noay-
OKPY#HOCTH paauycom 80 kM? ObLTH paBHOMEpPHO pa3MelleHbl
100 ocagkomepon, Coraacto B. C. Fony6Gesy, ownbka 759%-no#
006eCeueHHOCTH H3MEPEHHI CYTOUHBIX CYMM OCAJIKOB Ha TaKoH
cetu cocrabiser 7%. Cxema pacHosoXKeHHA KOHTPOJBHBIX MO-
JWTOHOB NpuBeAeHa Ha puc. 11.

ns amanuza yaanoch HCIOOAb30BAThH He BCIO 9Ty MJONIAAB.
M3 Hee NpHIINOCH MCKJ/IOUHTH HEHTPAJbHYIO 4acThb (paiuycoM
30 kM), Tak Kak B 3TOH o6macTu AadHble PaaNOSOKALMOHHBIX
H3MepeHUll CYIIeCTBEHHO WCKayKajucth NOMeXaMH OT MeCTHBIX
npeameroB. -OQHako W oOCTaBlafAcd A8 dHA/Iu3a TePPHTOPHSA
Obl1a JOCTATOUHO BeqHKA H paBHsach 8600 kw2,

! TTonuron 2 1965 r. npuMepHO COOTBETCTBOBAJ nodurony I 1964 r., a no-
auros 6 1965 r. — noawrony 2 1964 r.
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Hacko/nbKO HaM 1U3BeCTHO, NJIIOBHOMETPHYECKHE KYyCThi CTOJb
NAOTHOCTH M Ha CTOAb OOJbINHX MACLIAAAX elle HHKO-
rja HE cosaaBaaucy Ajs nofobunix pador Hu B Coserckom Cofo-
o uit 32 pybexom. Takum o0pasoM, coGpaunbie MaTepuasibi Ha-
6ﬂ’}oﬂeﬂuﬁ B 3TOM OTHOLIEHHH 3HAYHTENbHO Jyuille aHaJOTHUHBIX
HbIX, TONYUEHHBIX /IO CHX MOP.

EcTeCTBEHHO, 4TO TOYHOCTb CpaBHEHMS PajfMOJOKaUMOHHBIX H

3

naH

oca/KOMEDHBIX H3MEDEHUH KOJMYeCTB OCANKOB 3aBHCHT TaKxke
oT CTEMeHH CHHXPOHHOCTH STHX M3MEPEHMH H TOYHOCTH COBMaje-
pyisl M3MEPHTENbHBIX IO ajel Ha MECTHOCTH. '

(o]

o -
“bepezoberul
) P,qaoo/ro

o O/fpé)omub/ o o
o o Banbai=<{®

Puc. 11. Cxema ocalkoMepHBIX MOANTOHORB.

CuHXpOHU3aIHA MOMEHTOB H3MepeHuft A0CTUranach ewxejaHes-
HOH yCTaHOBKOHI 4acoB pajHoJoKaTopa M HabawopaTelell NOJH-
TOHOB MO CHTHaAaM TouHoro BpeMeHHd. CoBnajeHue H3MepHTelb-
HBIX mjoulajed o6GecneyuBadoch CTPOTOH YCTAHOBKOH HYJ/IEBOTO
asuMyTa JOKaTopa Mo MepuAHaHy W TPUBSI3KOH YIVIOBBIX TOUYEK
MOJIMTOHA 110 CyINeCTBYIOLlel TpHAHTy/siIMHOHHON ceT. [lonos-
HHTeJNBHO (B Uesasix KOHTpoast) B 1964 r. Obl1 nposelieH obJer
IOJIUFOHOB Ha BepTOJETE C 3aCedKoH KOOpAMHAT BeproJera Io
PaivosoKaTOpy B MOMEHT 3aBUCAaHHsSI ero Hal yIJIOBBIMU H LEH-
TPansHoOH ToukaMu noaurcHor. O6geT nokasand yHOBJIETBOPH-
TeILHOE coBmajeHHe TOJAYYEHBbIX KOOPAHHAT € COOTBETCTBYIO-
IIHMH KOODAHHATAMM, CHSITBIMH C KapThl.

ImoBrorpaduueckue 1 pafHONOKAIUOHHbIE H3MEDEHHS NPO-
BOLM/IKChL HempephIBHO B TeueHue Bcero cesona. O6xoa miawBHO-
TPaGoB M CMeHA JeHT OCYNIeCTBJISINCL €XKEeCyTOuHO ¢ 8 10
12 wac. Tlokasauus ocaakomepoB Ha nojuroHe 10000 xm? chm-
Manuch apaxam B CyTKU-—B 8 u 20 wac. Ha paguomorarope
6b0 yeTanoBMEHO KpYrJaocyTouHoe aexypctso. [lawoBuorpadu-

/‘ieCKHe U3Mepenus, NpHXoAslliHecs Ha Te YYacTKH BPEMEHH, KO-
~ PAa papnonoKauwHoHHbIE H3MEPERMsi OTCYTCTBOBAAH (STO MPOWC-
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XOJH/JIO HHOIa B CBf3H C BBIKMIOUEHHEM [ONAYH 3JEKTPOSHep.
MR WIH H3-33 TEXHHUYECKHX HeWCHpaBHOCTEM CTAHLMH), HCKaio-
YaJUCh U3 NMOCHERAYIOIEro CPaBHEeHNs.

§ 2. BblbOP PAGOYEH ©OPMYILI

[Tpumensemblit pafdoIOKaTOp MO3BOAN MEPHOAMYECKH TOJY-
4aThb Ha SKpaHe KPYroBoro 0630pa KOHTYPhi 9XO-CHTHaJla paBHok

WHTEHCUBHOCTH, T. €. KOHTYypbl paBHbIX P,. Eciu namu BbBIOpay

BHUJL 3aBHCHMOCTH (p(P) T0, ucxoas u3 ¢opmyas (raasa 11, pop-
myaa (4.1)), MOXHO Onpene/inTh HEKOTOPYIO YCJAOBHYIO HHTeH-

CHBHOCTb 0CaJKOB chﬂ~cp(P) 3Has ¢ JMOCTATOYHOH MHOAPOG-
HOCTBIO M YAaCTOTOH pacnojioKeHue H30JMUHHH [y.; Ha nJjoliaay
KOHTPOJBHOTO NOJUTOHA, MOXKHO 32 JI060# MPOMEXKYTOK BPEMEHH
A? HaliTy B yCnOBHHl ca0fi ocankoB Hye; Ha 3TOM IOJHTOHe:

At

Hyer == [ Iyea (8) it. ' @)
0

- CpaBHUBasl TOJYYEHHBI pe3y/abTaT €O CJOeM BOJbB Ha KOH-
TPOJBHOM TOJWUIOHE, ONpPELeJgeHHHIM 10 IIIOBHOIpA(HUYECKUM
NaHHbIM, MOXHO HalTH Ko3(¢puuueHT coriacoBaHus K, N0O3Bo-
JSIOLHHA nepedTH OT YCJOBHOTO CJ0S 0CagKoB Hyc; K ILIIOBHO-
rpaguueckomy Hyy, MpHHUMaeMOMy 33 UCTHHHBIA. Bonpoc o ToM,
KakK olpefle/isiTh KauyeCTBO H HafeXHOCTh PaAUOJOKALHOHHBIX HA-
6mofieHu, Mbp OOCYANM HHKe, 3/1eCh 2Ke PacCMOTPHM BOIIPOC
0 poifope paGoueli (opMyabl, HeoGXOIUMON 15 pacueTa YCJaOB-
HBIX C/I0€B 0Ca/IKOB.

" B psage uccrenoBaHuil paanHosOKAUHOHHBIX METOXOB udMepe-
HHsl 0Ca[KOB MPOBeJeHbl NapajjeibHble H3MEPEHHs KOJWuecTna
0CaAKOB MO Ha3eMHBIM npubopam H 0O Pa/HONOKAUHORHBIM Ha-
Gatofenusim. KpaTkuii 00630p 3THX pa60T NPpOBEAEHHBIN B IJa-
Be ], HOKasbiBaeT, UTO BeJMUHHBI 1 [ MOMXHO CBsI3aTh COOT-
‘}liomeHHeM BHA

Z=—= Al 2.9

Tabauua | nokasbiBaer, 4TO napaMeTphl TAKOA CBS3H, TOJY-
YeHHbLIe Pa3HbBIMH. aBTOPAaMH HJAH JaXKe OJHHMH U TeMH Ke aB-
TOpaMH, HO B pa3Hoe BpeMs M B pa3HblX MeCTaX, MOTyT 3aMeTHO
OTAMYATBCA APYT OT ApyTa.

Qopmyna tuna (2.2) umeer TpasMUHOHHBIA BHJ, HOCTATOUHO

mpocTa # yA0OH2 U SMIIMPUUYECKH OIIPAB/AHA. HOCKOJIbe P,~Z

PasyMHO TPUHSATL CTEIEHHYIO 3aBHCHMOCTb MEXHy Pluls Ka-

~:I/b
HyecTee paéoqen hopMyabl, T. €. NOJOKHTE (p(P,) .
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Takoe pelieHHe, 6e3yC/0BHO, He SBJASeTCSt eJUHCTBeHHO BO3-
SKHBIM. HanpuMep, HCXOAS H3 TOTO, 4TO- PaJAMOJOKATOp He-
MO;LKO puauT 00J/IaKa, OCaJKH H3 KOTOPLIX He AOCTHUIaOT 3@MJIH,
&zmﬂo 6u110 61 IPENJIOXRUTL HOpMyay BHAA
—x1/b

[ycnxpr, —[0:

rpe [o — HEKOTOPas NOCTOSAHHAS.
He MCK/IIOUEHO, YTO TAKOE yTOuHeHHe (OpMYJbl CBA3H MOXKET
3aMeTHO YJYULIHTb DPe3y/bTaThl CPABHEHHA MPH MalbiX HHTEH-
cUBHOCTSIX OCAJIKOB, KOria OIKHOKY 0COBEHHO BEJIHKH, Onﬂaxg
g jfaJbHEALIEM (rmaBa V) Oyner noxasaHo, 4TO H0Js -JA0XKAeH
cAaboil MHTEHCHBHOCTH B OOLleM cJ0e OCaJiKOB KaK IO HallMM
nabAlONEHHsIM, TaK M TO H3BECTHBIM CTATUCTHUECKUM [aHHBIM
Gplja He OueHb BEJHKa M YCJAOKHeHHe pabouellt Gopmysbl mpak-
TH4eCKH BpsA JH Oblio Obl onpasjano. Bo3aMOXKHO, /151 HEKOTO-
phiX pafioHOB TakKoe 0GobilieHHe OKaXeTCs noje3ubiM. Mtak, Mbl
npHHSAJIH:
—x1/b

L=9(P)=P" ” 2.3)
[Tpn obpaboTKe 3KCIepHMEHTa/bHbIX .JaHHBIX MOUIHOCTbL MpH-

HATOIO CHTHaJa paiuosxo yaoOHee BCero BhIpaXKaTh B ROJSX
—_
MHHUMaJbHO oOHapyxkumoro curnana Pp. Takum ofpasom,

D >1/b —elfb 0,18

—sb [ P 018
””( ) =B 10, (2.4)

[ycn:PrO

70

rie B — npeBbilieHWe curHa/ga HAA MHHUManbHbBIM (Z26).

Hasi toro 4ytoGbl NPHBECTH YCJOBHBIE €NUHHILI, B KOTODBIX
usmepsaercst Iyep, K OOBIUHBIM €AMHUIAM W3MeDeHUs WHTEHCHB-
HOCTH 0CaJKOB (MM/MuH. WJIH MM/4acC), HanAO YMHOXWTb [y, Ha
COOTBETCTBYIOIUH Ko3dunuenT coryacoBanusd K unu 60K. Tlo-
JyY€HHOe 3HaueHHe Mpl OyjaeM ob6o3HauaTh [p;, 4TOOB MOAYEPK-
HYTb, YTO COOTBETCTBYIOUIAS BeJWUMHA OTpeleeHa paiuoIOKa-
UHOHHBIM criocoGoM. HTak, ‘ v

— b 0,18

[ =60KP, 105, ( (2.5)

Ortmernm, uto B 370H dopmyae KosdhduIUeHT coryiacoBa-
HUst K moxker 3aBucers, BooOlie TOBOpPS, OT pPacCTOSHHS 10
ocankos R, e

B JIUTepaType 4acTo ONEPUPYIOT COOTHOILIEGHHEM .
Z = Al},. (2.6)

Hurepecuo NO3TOMY HalTH CBfA3b MeXAy Kosthduuuerramu A
W K, eciu ussectna sapucumocts P, or Z. B cayuae xoria

— L PI=CF(RZ, (2.7)
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u3 (2.5) u (2.6) naxoaum
' 1 1

T CFRB0K) (60K, (28) §

rne

K =K"F(R) 29) |

—— KOHCTaHTa, N0 (H3HYECKOMY CMbICIY ¥ TO CYLIEeCTBY Ompepe-
JeHuss MHoXuTesnss F(K) He 3aBucslias oT paccToaHust R, ubg

koapuuneHT A CBA3AH TOJNBKO C MHKPOCTPYKTYpoH OCaiKOB y
HE NOJXKEeH 3a8BUCETb OT paccroanus R.

§ 3. NEPBMYHAR ObPABOTKA JAHHbBIX PAZHOIOKALMOHHLIX
HABJIIO AEHKA

Marepuasbl paavoNOKAIlHOHHBEIX HaGAIONeHUA TIPeACTaBJSIH
coGoli cepun NOCJeNOBaTe bHBIX KHHOKAIPOB CheMKH SKpaHa pa-
AHOJIOKAaTOpa C M300paXKCHUSMH KOODAMHATHON CETKH M 0Yarom
ocankoB. [lpumep Takoit cepun mpesncrasmen na puc. 12. ITep-
BUYHad 06paboTKa MarepuanoB HaOJ0AeHUH 3ak/1l09a7aCh B H3-
MEpeHnH NJolafel 04aroB 0CaAKOB IPH pPa3HUHBIX CTYICHSX
BBeJIEeHBOTO 3aTyxaHua B, T. e. miowjajell, rpaHuLEl KOTODHIX
npeacTaBasan co0oH JHHHM paBHOH pPaAMONOKALUUOHHOH OTpa-
$KAEeMOCTH (KOHTYPHI H303X0).

Jas 3Toro KaApbel KHUHOWJIEHKH HpPOEKTHPOBANHChL Ha Crie-
udanpHbift 61anHk (puc. 13 m 14) ¢ yBennueHueM NPHMEpPHO B
40 pas. Ha Ounauxku 3apaHee OblIM HaHeceHb KOOpAMHATHaA
ceTka B paHone HaOJOLeHUMI u rpasuubsl noJjuroHoB l. [lyrem
COBMEIUEHHS KOOPIMHATHHIX CeTOK u3oOpaxKeHus (POTOCHUMKA
3KpaHa JoxaTtopa u OmsaHka ofecleynBajach TOUYHAH TPUBS3KA
n300paKeH!s! 0UaroB OCajfikoB K nojuroHam. Maobpakenus oda-
roB OCaakoB Ha OJgaHKe OOGBOAMJIHCH BPYYHYIO KapaHIAUIOM,
nocjie Yero IVIOMafb 3apHUCOBAHHBIX OYaroB H3Mepsiiach ¢ TO-
MOLIbIO IJIaHUMeTpa. Pe3ysabTaTel H3MepeHURl 3aNUCHIBAJUCH B
cnenuanpHble Tabsaunbl (crp. 81).

Kak yXe Opbl10 CKa3aHO B NpelblAylllefl IyaBe, cepuyl CHUM-
KOB 9KpaHa TpH DasjHUHBIX 3HAUeHUSX 3aTyXaHHs B npousso-
JOMJIHCH 4epe3 KaXKAble 3 MHUH. MpH HalJIOJeHHsX Ha NOJMIoHaX
1, 2, 6 n 2—5 u uepe3 Kaxjable 5 MHH. NpH HaOJMIOAeHUsX Ha
nosnurode 7. dakKTHUeCKH KaXJAasd CepHsl CheMOK IPH Dpasjuy-
HBIX B npoponmxanack 1-—1,5 MUH. B 3aBUCHMOCTH OT KOJHYe-
cTBa cTyneHel 3aTyxaunsi. OnHako anst yaoGerBa o6paboTKy OHH
OTHOCHJIUCE K OJJHOMY MOMEHTY BpeMeHH.

! MpuMessancy nBa THRA OJAHKOB: NePBHIA 111 06paGOTKH HaGOmReHHHA
Ha NOJHIOHaxX /—6 W BTOPOil — Ha NOJAHUroHe 7.
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“a6auna, 1o KOTOpOH NAaHHbIe HAOHBANHCL HA nepdionenry
 BLIYHCIHTENbHON MalIVHDB)

lata: 3 cenTaopa

HrOH:
o 56,8
. N
I:gg;up Kggé:?mt. Zlg;d;ap B 6. Sni SBi~SBi+1 n/;
40 0 614 1
08 3 412 2
6 6 3
10 x| 4 4
08 45 0 316 5
3 117 6
6 6 7
10 1 8
13 yen! 9
08 50 0 214 10
3 I 1
6 3 2
10 X1 3
08 55 0 117 4
3 5 5
6 2 6
10 x| 1 7
09 00 0 210 8
3 ) 9
6 W2 20
09 05 0 6 1
3 %2 2
09 10 0 3 3
3 X2 4
0915 0 w12 5
0920 0 1 6
3 |1 7
0925 0 8 8
3 5 -9
6 2 30

Npumensiswasica metoauka o6paboTku, BKJOYaBWas B cebs
HECKO/IBKO pyuyHBIX onepauui, He CROOOAHA OT CyOBEKTHBHbBIX
omnbok. Ony ck/IaibBAOTC M3 OWNGOK NpH 0OBefeHHK oYepTa-
RHH 1300paennsi O4aroB ocaikoB Ra OaaHke H omwHbOK maa-
HHMeTpupoBaHns, npuyeMm nepebie 3HAYNHTEJbHO Gojee Cylle-
CTBeHHBI, Hewxean BrOophe. CyGbeKTUBHBIE . OWIKOKH MOLOGHOTO
POla OTHOCHTENLHO HEBENHKH, eCd Pedb HAeT O GOMBIIHX 0Ya-
TaxX, 3annMalomwmx GO/AbLIYI0 YacTh [OAUTOHA, H MOTYT 3aMETHO
BOspactn ¢ ymennwenuem miomazn ouaros. ITockoabKy ¢ poc-
ToM B naouanr usobpazkenus ouara Ha CHUMKE yMeHblIaeTcd,
T0 cootBeTcTByIOMUE OWUGKH BO3PACTAIOT. ECTECTBEHHO, OTHO-
CATenbHast own6Kka Ha moOC/Je/Hell CTYNeHH 3aTyXaHus, T. e.

6 A M. Boposukas : 81
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Puc. 13. Baaux l.i

Quary ocankos 1A% HATASIHOCTH
samTpuxoBauel. 12 - ceHTa6pa
1965 r., 12 wac. 35 MuH., Kalp
2545, B=0,S, =184, S,,2 =19,3,

Sp, =208, Sp, =113,

Puc. 14. Baank 2.

Undpul v konpmepnx anmmit YKa3HBAIOT yAadeHne OT PainoNOKaTOpa B IeCATKaX Ku-

Aonetpos. § K T. - IJ0WanH KOABLEBHX 301 na Gaanke (cM?):-S|, S, M T. L.—

S .
3.1" V32
} 04K 0YaroB OCAXKOB B. 3THX 30HAX (cM?), . .
3\C8HT¥{6py{ 1965 r., -20 yac, 00 MuH,, kaap 3591, S3 l=Il,1, Sa'2=42,5, SS 3=8l,5,

S, , =12 . - e 38 B
MTIDS, S 1568, S =2128, S,,=269, S, =323, S .. =660,
! ‘ Saqonn =1236,2. § 4 =18, S;=158, S, =3,9, S, =84, §;=30,1.
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omwubka onpeleneHus: mnaoltaan naudosee
0CafkoB, 6y1eT MaKCHMaJbHOMN,

Jinsi onpejenennst BeJMUYUHBI BbILIEYKa3aHHOM CyOBeKTHRy,;,
omrOKY Oblia NIpoBeleHa Pa3ivuHBIMU JUlaMH ueThlPeXKpary,
He3aBUCHMas o0paboTKa JAHHBIX O YeTblpex JOXKIAX Ha qempeﬂ
noauronax (I, 2, 6 u 2—5). Cpeanee KBajpaTHUECKOe OTKJ]QHe)f
ihe PACCYHTAHHOTO C/1OS OCAJKOB OT CPEJIHErO YeTHPEX Heaapy.
CHMBIX pe3yabTaToB cocTaBmio 16%, a MakcHMasibHOe OTRJIOKe.
uHe u3 60 caydaen Owiio pasHO 44 %.

IIprmenenHas MeTOAMKA NEPBUUHOA 00PaGOTKU IMAHHMIX og.
3ajach BeCcbMa TPYNOEMKO M MOIMa GbiThb ONPABAAHA TOJipk
BeCbMa CHKaTbMH CPOKaMH, YCTAHOBJEHHBIMH JUIA HPOBelewyg

paboTHl, HCKIOYABUINMH BOSMOKHOCTb CO3JAHHS CIEUHAJbHo}
annaparypahl.

HHTEHCHBHOTI0 HQP
q

§ 4. PACYHET ©J10A OCAOKOB B YC/NIOBHbIX EAHHUUAX

yCJIOBHaﬂ WHTEHCHUBHOCTL OCAAKOB, COOTBQTCTBy}OU.IaH SaTy.
XaHuio B;, pasHa, cornacho (2.5),

0,18,

i —1/b L

yen == Py - 10-’5_—, (41)

rie BeJIMYMHA b CUMTAETCs 3aJaHHOH.

Has yno6ctBa nocieayiolell 06pabGoTKu BpeMs BhITafeHus
0CaJkoB pa30MBaJOCh Ha paBHLIE HHTEPBAJB NPOAOJIKHUTEb-
HOCTBIO Af=15 MHH. YCJOBHOE KOJHYECTBO OCAAKOB, <«BBHIIIAB-

WIHX» 33 v-TYI0 OATHAJANATUMUHYTKY C i-TOM HHTEHCHBHOCTbHI),
paBHO

Qv :_A_t_}-;m (@y+ 20,1 2a,,+a,,,) (4.2)
€C/Ii u3MepeHus NPOBOAUANCH KaX/Able 5 MuH., u
Q=T (@20, + . +ay), (4.3)
€C/ln USMepeHus MPOBOAMIACH KaxKAble 3 MHH. 31ech
f =5 (it 1320) (44
aijv:Sijv—"Si+l, jv (4'5)

j — HOMep. NATH- WM TPEeXMHHYTHON Ccepuu KaApoB B AAHHOM
NATHAAUATHMHHYTHOM UHTepBage, S;j; — NI0OWAakb H300paxKenns
OCaJKOB (B MPOU3BOJBbHBIX €UHUIIAX) B [-TOH CepHUH, UHTEHCHB
HOCTb KOTOPHIX Obla GoJ/blie WM paBHA [yea.
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.

cpoéMyﬂbl (4.2) u (4.3) o3HauaT NpuO/INKEHHOe WHTErpu-

paxne A0 MeTOAY Tpamnewui. u
VoBHOE KOJMUECTBO OCAJKOB, BLIMABLIMX 33 V-Thill MsTHa-
uaTI/IMI/IHYTHbIYI WHTEPBAJ, paBHO
pit
' QV = Z inv (4-6)
13
a ycﬂowblﬁ ¢J108 0CaJKOB
1 Q
HYCJ[ = —S—‘ Z Q\n (4_'7)
v .

rge S — NAOWAAL MOJHUTOHA B TeX e elMHHUAX, UTO U Siive
Jloast OCalKoB {~Tofl HMHTEHCUBHOCTH B 00lleM CJj0€ 0CaJKOB
3a N0 b paBHA, OUEBHIHO,

. 3 Qi
O, == = . 4.8
i 2 Qv ( )

Buiunc/eHusl YCAOBHBIX CJIOEB 0CaKOB NPOBOAUJINCH HA 3JI€K-
TPOHHON BBIYUC/IHTE/JBHOH MallHHE. [Tpu sToM paccuuThHIBAJIHCh U
BHIBOJMJMCL HA MeyaTbh YCJOBHBIE CJIOW OCAAKOB 3a KarKjabe
|15 muH. I0X/IS M. 3a Bech AOXK[Ab, 4 TaKXke pacrnpefenedue 06-
Iero ¢ji0s BOJB! 3a J0XKAb NO BKJAAQAy B HEro pas3/HuHOH MHTEH-
CHBHOCTH, T. €. 3HaueHusa ;.

Ecau B npofoJ/iKeHWe HEKOTOPOH YACTH JA0XKIAS paauosIoKa-
IMOHHbIE HAOJ/I0feHUs] He NMPOBOAMJIHCH O TeM HJIM HHBIM IPU-
YHHAM, COOTBETCTBYIOWIM{l WHTepBaJ HCKJAKUAJ/CS U3 BPEMEHH
COTOCTABJEHHS  pAaJUOJOKAUYOHHBIX W IJIOBUOMETPHYECKHX
NaHHbIX.

[lpu BbYMCAeHUAX 3afaBaNuCh CJAEAVIOLIME 3HAUCHHS KO3(-
Guumenra b: 1; 1,3; 1,5; 1,8; 2,1; 2,5.

§ 5 ONPEAENEHWE KO3DDUUUEHTA COrIACOBAHHUA H METGIHKA
PACYETA OLWIKBOK PAQUONOKAUUOHHBLIX H3MEPEHKH

Pannonokarop kax npuGop Ajs M3MepeHus KOJWUECTBA OCAl-
KOB siBiasiercs otHOocuTenbHbiM npubopom. CieloBaTeNbHO, OH,
Kak u Bcsakui OTHOCHTeNBHBIA NPUOOp, HYMXKaercst B TapupoBKe
Al mepexona K m3MepeHusM B aGCOMIOTHBIX BejanuuHax. Tapu-
POBKA panuosnokaTopa 3akaiouaercs B HAXOXKAeHHH Ko3(pdu-
UHeHTOB mepexosa OT YCJIOBHBIX PajUONOKALKOHHBIX CJI0€B OCaj-
KOB Kk Beqnupmam c/0eB 0CafKOB B OOBIUHBIX €AHHHLAX (MM).

HEKOTOpEIX paboTax 9T KO3(D(GUIUHEHTH Nepexola Ha3blBaloT
Kosdpduunenramn corsacosanns.

3aBHCHMOCTH OT INOCTaBJAeHHOft 3ajayu TApUPOBKY pajauo-
loxatopa mosxmHo NpOBOANTL pasiauuHbiM o6pasom. Hamnpumep,

89

&




MOXHO HCXOAWTbL M3 yCJIOBHA, 4TOOBI pajHoaoKaTop obecneyyy
HanbBojee TOYHOE H3MepeHHE OCAAKOB TipH xaTacrpoqmqeci‘“
CHJ/IbHBIX JINBHAX; MOXHO HCXOAUTb U3 YCJIOBUS MUHHMYMa om%}_‘
KH H3MEPEHHS COS OCajIKOB 3a CE30H AUG0 MUHHMYMA Cpepyes
KBaApaTuueckoll abCO/IIOTHON HJIM OTHOCHTEJBHOH OHHGKH CJIOQg
OCAIKOB 32 N0XKAb (MM 3a CYTKH, NeKady, Mecal) u T. x. []
Bbibope crioco6a onpejenenust Ko3pPUUHEHTa COMIaCoOBaHus o
XOAWTCA YUUTBIBATH TaKKe NpaKTHYecKoe yA00CTBO
¢nocoba.

Kaxercst ecrecTBeHHBIM THITaThCs onpeaenuts K u3 yemoppg

npy-
9Torg

Huya ’

rie Hyx 1 Hyen OTHOCATCH K HEKOTOPOMY AOM/IO HA KOHTPOMD-
HoM momuroHe. OfHAKO ONBIT NMOKa3biBaeT, YTO HAMJEeHHBe Ta.
KM 00pa3om 3HaueHus K CHAbHO MEHSIOTCS OT NOXKAA K AOKIW.
IpencraBum cebe, 4TO Mbl NOCTPOMAN FpaHK, Ha KOTOpoM
no ocu abcuncc oTa0XKeHbl 1g Hyey, a 1o ocu opaunar — g Hy,
0Js Kaxjoro Aoxid. Ecaun Obl Bce pagHONOKaUHOHHBIE W THO-
BHOTpaduuecKue U3MepeHusi RaBajy NPONOPUHOHAJBHBIE Pe3yiib-
TaThl, TO BCe TOYKH pacnojiarajuch Obl Ha NMPAMOH, HaKJOHEHHOk
K KOOpAMHATHBIM ocsM noa yriom 45°. OpHako ¢akTHuecku
TOUKH, d CJe[0BaTeNbHO, W ONpeleseHHble YKa3aHHBIM 00pasom
K03 (uilHeHTH! colviacoBaHUd CHJAbLHO pa3bpocaHbl (cM. puc. 18),
NO03TOMY TakKoH cnocol ompepedeHust KoddguunenTa corjacopa-
Hus CaelyeT NPU3HATb HEHPUIOAHBIM. ~
Ha nepsoifi B3rastA pasyMHbIM KaxKercsl TpeboBaHue Hanuydd
HaUMEHbINErO CPeRHEr0 KBaJAPAaTHUECKOTO OTKJOHEHHS TodYek Of
BblLleyKa3aHHOH TpsaMo#l B Jjorapu¢pmuyeckoMm (OTHOCHTE/bHAA
ournb6ka) au6o B obbiuHOM (abcosiotHass ommbKa) Macurabe.
Onnako kejaTesqbHO u3bpaTh TakoH Mmeron onpelenennst K, ko-
Topbili Oyner npurofen Aas J060ro pajuosokaropa B J0GOH
MecTHOCTH. MeXay TeM TapUpOBKa M0 MHHHMyMY cpeidedl KBai-
patiyeckoll OMIMOKM BO3MOXKHA TOJBKO TaM, Ie eCTh IOJHIOH
¢ ryctofl mmoBHorpaguueckoi ceThio, ofecneyuBawllell mojayye
HHE Ha/leXXHBIX CBefieHHH O Be/JIMYHHe CpeJHHX MO IOJHTOHY
C/10eB OCaIKOB 34 JOXJAb B TeUGHWE IJIMTEJBHOrO mepHojaa Bpe-
menn (He menee Mecsina). Ilanee, nockodbky K, Kak noxasand
Halli M3MepeHHs, 3aBHCUT OT PAcCTOARUS OT JOKaTopa A0 0o4ad-
ra oCajKoB, pHYEeM BUJ ITOH 3aBUCHMOCTH MOXKeT OblThb pas:
JAUUYHBIM /1A PAasjiMuHbIX JIOKAaTOPOB W MecTHocTell, Tpebyerc
UMeTb HECKONBKO MOJHNOHOB Ha Pa3ANYHBIX PACCTOSIHUSX OT J0-
L’ Katopa. B cBS3M C 3THM METOA TapUpPOBKHM MO MHHHMYMY CpeA-
! Heli KBajJpaTHYeCKOH OWMOKH NpPaKTHYECKH HEOCYLIECTBHM.
~ Wcxons M3 yKa3aHHBIX C€O0Opa)KeHUd, Hamy NpuHsT MeToh
-onpenenenns Kosbhduuuenra corsacoBaHus K H3 ycaopus pa-
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aJAHOJOKaUWHOHHOTO ¥ MJIIOBUOMETPHUYECKOTO CJIOEB
a Becb CE30H: .

BeHCTBa
oCalIKOB 8

K2 fu® 69

T Y HLL R

accTosiHAe OT JI0KaTopa JO NOJIMIOHA. Takum o6pasowm,
(5,2) npejpnoJjaraer, 4ro Kostb(}muneHT corJlacoBaHus
BHCeTb OT PacCCTOSTHUSA R. CyMMHpOBaHHe OTHOCHTCH KO
1AM, AJA KOTODBIX NPOBOJAWJIUCE TapaJJiejbHbie Ha-

rﬂe R han p
CpopMyJIa
poxeT 3a
gceM [0

GaioAeHHS. .
Cunofi OCajJKOB 3a [@HHBI/l IOXMb, U3MePEHHBIH palHOJIOKa-

TopoM, paBeH ; ; ‘
pr= KHyes- (5.3)
AGcoJII0THASA onibKa paAHOJOKAaUHOHHOTO H3MEpeHHS paBHa

AH' = Hyy— Hia, , (5.4)
a OTHOCUTEJbHAA
Hj,—H;}

g = 7 =~ 100%. (5.5)

OueBH/JHO, 5Ta OLIMGKA MOXeT Koae6aThes o1 —100% 10 + oo,

Ha6op 3nauenun#t AH? u §; no3BosisieT npu JOCTATOYHOH CTa-
THCTHKE HafTH KpHBBIE HAKOINJEHHBIX 4acTOT IOBTOpeHHs abco-
JIOTHBIX % OTHOCHTEJbHBIX OMIHO0K. OOBUHO ¢ yMeHblleHUeM
CJI0eB OCAAKOB 3a NOX/Jb OTHOCHTeNbHast OIIHMOKA UX H3MepeHHus
Bo3pacraer. C JpPYroll CTOPOHBI, NpaKTHYeCKast -3HaUUMOCTb
cnabblx foXAell oueHb HeBesuka. ITosTomy, ecnnm Marepuan cTa-
THCTHYECKH O0ecnedeH, Le1ecoobpa3Ho CTPOUTb I'pauKy HaKom-
JIEHHbIX YaCTOT NOBTOPSEMOCTH OTHOCHTE/NBHBIX OLIHOOK OTHAENb-
HO afsa JHoxKpae#dl co CJOSIMH OCajKOB, NPEBBLILIAIOUIMMH OIpeje-
J€HHOe 3HaueHue (Hampumep, 0, 1 u 5 mwm). Ilo rpagukam
HaKOIVIEHHOH MOBTOPSIEMOCTH HAaxXOAAT 3HaueHusi owubox 50, 75
1 90%-Hol o6ecrmeueHHOCTH KaK /s CaMHX OMHGOK (abcosior-
HBIX M OTHOCUTENBHBIX), TaK M /151 UX MOAyJeH (abCOJIOTHBIX
BeqnuuH). Mbi GyjeM XapakTepu3oBaThb TOYHOCTb DaJMOsIOKa-
UHOHHBIX u3MepeHHit 0CaAKOB B OCHOBHOM oumbkamu 50, 75 u
90%-Holi oGecreyeHHOCTH A/isi MOLYJS OTHOCHTEJIBHBIX OLIHGOK
(puc. 15). _

Xopomo u3BecTHO, YTO OCaJKH KpafiHe HEONHOPONHBI KaK B
TIpocTpaHcTBe, Tak u Bo BpeMeHH. VX MHTEHCHBHOCTb MOXKET Me-
HATLCH Ha HecKOMbKO MOPANKOB B TeueHue OAHOTO A0xkisi. Ecre-
CTBEHHO 0XHIaTh, UTO €CJM YYeCTb BO3MOXKHYIO 3aBHCHMOCTD
ﬁg;‘b‘bnunema COTMVIaCOBaHMsi He TOJIBKO OT DAacCTOsHUS ocal-
i I.%o JIOKaTopa, HO M OT X HHTEHCHBHOCTH, TO OLIHOKH H3Mepe-

YAYT yMenbliensl. OmycaHHasi Bbille MeToAHMKa 00paboTKH
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JaHHbIX CpaBHHUTEJIBHbIX HabJI0/leHUl He YUHTHIBACT BO3
HOH 3aBHcuMocTH K OT MHTEHCHBHOCTH ocaakoB, K CoOXK an

MO,
SHuyy
Onepupyst CyMMapHBIM KOJHYEeCTBOM OCAJKOB 38 NOXKIb, i

y
BBIYAHO TPYAHO YCTAHOBUTb XapakTep 3aBHCHMOCTH Hspe::
MeTpoB paboyefs GOpMyJAbl OT HHTEHCHBHOCTH OCAaAKOB. Tey He
MeHee M B 3TOM CJyuae MOXKHO B MIepBOM NpUOIHKeHHH Hality
3apucumocTs K (/) n yuects ee npu o6paGoTke MaTepHalos py.
OatoRennil.

HelictBuTenbHO, MeTOIMKa 0GpaBoOTKH PanuoNOKaUHOH Ly
AaHBBIX TO3BOJISIET YCTaHOBUTH, KAKYID HOI0 B 0OOMeM c¢qe

A% S=100km? b=18
100+ - s [\ [ s [\ e e A
a0l ‘{D/A A A
/ .
A v N——
75

50

—— Hpp=0
25 K —p — Hn/]E Tmm

=Dy = 5mm

L 1 L. ’, ¥ ;L‘. s g et d
100 200 300 400 880 800  T00%
OmHOCUMENsHAR OWUbKA

Puc. 15. KpuBble HaKONJIEHHBIX OTHOCHTEJAbHBIX OLIHGOK.

0CaJIKOB 3a JOXKJb COCTaBJAET Ta UM UHAA YCJOBHAS UHTEHCHB-

HOCTb lycn. PacnmpeneneHue o6IMero ¢os 0CajfKOB N0 TAKUM HH-
TEHCHBHOCTSIM JJ1% KaXA0TO 0/ BHIBOAUTCS Ha IedaTh Bbl-
YHCJAUTENLHOR MalluHbl. JTO AaeT BO3MOXKHOCTb PaCcCOPTHPOBATh
BCe JOXKAH (N0 pPaduOJOKaIHOHHBIM JaHHBIM) MO TpyHNaM, B
KaXXZ0H H3 KOTOPHIX OCHOBHAS N0Js N0/ BblIajfaeT B 3aiaH-
HOM MHTepBaJjie HHTeHCUBHOCTEH.

JonyctuM, yro, CpaBHHBaf pPaJHOJOKAIIHOHHBIE U Ha3eMHBIE
U3MepeHHUs CYMMAapHOTO CJA0s OCaZKOB /AJs KaxKAoH u3 rpynm,
MB OOHapyXHBaeM ONpefie’eHHYI0 3aKOHOMEpHOCTh. CKaxeM,
AAs TPynnm JoxKaef Mazofl HHTeHCHBHOCTH CJOH OCajiKOB [0
paJHOJOKAaUHOHHBIM JaHHLIM MeHbIUE, UeM M0 HA3eMHBLIM H3Mepe-
HUSIM, a [0 Mepe pPOCTa HHTEHCHBHOCTH OCAJKOB 3TO COOTHOLIE-
HHe u3MeHserca Ha oOpaTHoe. (Kak MBI yBHIMM B raape V, Ta-
Kasg 3aKOHOMEpPHOCTL AcHCTBHTeJAbHO HMmeeT Mecto.) Torpa cae-
JIyeT TMOCTPOHTh Ipaduk, Ha KOTOPOM NO ocH abcuuce OTAoKeHb
3HAYeHUs cpefHell YCJIOBHON WHTEHCHBHOCTH AJisl KAXKJIOH rpyMHbl
0CaJKOB, 4 MO OCH OPAMHAT — OTHOLIEHHA CyMMapHoro cJof

9




op MO HA3eMHBIM H PaJHONOKANMOHHBIM H3MEpeHusiM ANS
OCMKF VI O603HaUUM 3TO OTHOWEeHHe KaK Kp, CMBICJ HH-
THX }3) yAer fiCeH H3 Aa/pHeliero.
ﬂex%inepb yiKe HeTPYJHO NMPENCTaBUTb M caM croco6 yuera 3a-
i Kod(dHLUeHTa coriacoBadus K oT HHTEHCHBHOCTH
. [1ycTb M30NUHMA PABHBIX CHTHAJOB PajiHO3X0 CJIEAYIOT
B n6. C cooTBeTCTByIOLIel KPHUBOH Ha yK43aHHOM Tpa-
ke CHHMAIOTCH 3HAUCHUS Kp uepes HHTEPBAIbI AB. Od6osna-
tqy uepes Op 1010, BHOCHMYIO B C/IOH 0CaJKOB HHTEHCHBHOCTBIO,
CongeTCTBonuLeﬁ PajM03X0 MOUIHOCTBIO Ha B 16 69Jlbme P’°J
anee, Ans KaxJOro NOXK/AA HafileM HCIpaBJeHHbIHl yCJOBHbIH

ci0fi 0CaLKOB 1O opmyJe
!
Hycn - Hycn EKB(SB' (56)
3aTeM, NOBTOPSIA ONHCAHHYIO B Hauaje naparpada ONepamuio
o HAXOXKAEHHIO KO3(PuUMeHTa COTACOBAHMS U3 YCIOBHA pa-

BeHCTBA CE30HHBIX CYMM OCajJKOB, MOXHO HafiTH 3HaueHde K’ u
onpe/Ie/UTh PALHONOKALMOHHBIN CJIOK 0CaJKOB 3a J0XKIb

Hoy =K Hjey. (5.7)

pucHMOC
oCaAKOB
gepes A

§ 6. CPERHAA KBALPATHYECKAA OLHBKA W3MEPEHWHA G/10A OCARKOB

Kosbduuvent coriacopanus K, onpefenseMblfi u3 ycJOBHS
paBeHCTBA pajAMOJOKANKUOHHOTO ¥ IUIIOBUOMETPHUECKOTO CJIOEB
OCafiIKOB 33 CE30H, He sBJAAETCS, BOOOWIE I'OBOPS!, ONTHMAJbHBIM
B CMbICJE MHHEMyMa cpelHel Kpajpathnyecko#l ouinbxu. He-
TPYAHO Ha¥TH (OpMyJay, CBA3BIBAIOILYIO CPEIHIOI KBajJpaTHue-
CKVIO OIIMOKY INpH HPHHATOM Hamu crnocoGe ompenenenns K ¢
MHHMMaJbHO BO3MOXKHON cpefnefl KBaApaTHuecKo ONUGKOH.

. BBefem gas yno6eTBa CAenyiollne 0003HAUeHHA:
H! =x;, H =y, 6.1)

Torna e ‘ ‘
fm = Kx;. 6.2)

Hajinem naucnepcuro omu6xu paanosoKal#oOHHOTO H3MepeHUs
G107 ocagkoB, paccMaTpuBasi ee Kak CIyyalHYI0 BEJAUUHHY,

n

1
o= — ¥ (Kx,— 1)) (6-3)

o i=1 .

OGosnauum uepes K, pesuuuny K, npH KOTOpOH IHCHEpCHS

2

MHHMMaJbHa. M3 ycnoBus %'(_:0 HAaXO0JUM

Ky 2 (6.4)
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MunnManbHast AHCIEPCHS, KOTODas MOMET GbITh n0nygey
non6opom K, paBHa : e

1 S el -
G=g NU—Kxf L ey
npn K=K, J1eTKO NoMyYuTh N :
. 21
2. o2 K,y — .2
?=a+(1— ) T NKaP. (g
[Ipencranisier UHTEpPEC aHAJOTHUHOE PACCMOTPEHHE H Anst o
HOCHTEIbHBIX omuBoK !, .
O6o3naunm ’ -
Kx,—y, Kx, o
. i i —_ i
Et - - ‘yi ' Ci - yi ! (67)
PR Q) U .
2 2 :
- Ug ~Tn §1~ . (6.8)
MHHHMaJIbHoe 3HaveHHe Gg Rocruraerca npu K=K, npu
o2 AT N ,
KOTOpOM ——5— ==(.
OTCfozIa HaXOAuM B
. . \' X0 E
Y daed y
K=

Kgg MO}KeT 3aMeTHO oT/jHyaThes or K. MI/IHI/IMaJIbHaH menep-
cua g ‘paBHA

P 1 2 ‘ s
%:72%*72%+L‘;,H@m
rae Lor = K0§ .
Eom K#Kog, JHCIIEPCHS OTHOCHTENBHBIX OWHGOK paBHa
K
=+ (122 2 Ye . 611)

Coorunouienust (6.6) u (6.11) paroT BO3ZMOXKHOCTL JieTKo Ompe-
AeAUTH, HACKOJBKO YBeNWUHNACh CPENHSS KBajIpaTHYECKas omub-
Ka ~ paavO/NOKAllHOHHBIX H3MepeHHi (aGCoJioTHAsi WM OTHOCH:
TeJqbHasl) MO CPaBHEHHIO C ee MUHHMAJbHO BO3MOMKHBIM 3Haue-
HHeM BcJeICTBHE ONpefleneHus KospduiidentTa corsacoBaHui 1o
dopmyae (5.1); atu coorHonienua GyayT HCMOIb30BAHbl HAMH inl
aHaJIi3e Pe3yJabTATOB HabJI0AeHH.

1 Cayyau, Korga oTHOCHTENpHAs OmHMOKAa DaBH3 OO, AOJKHb ObiTh HCK-
JIIOYEHB! H3 PACCMOTPEHUs.




Fnaea V

PESY/IbTATbI CPABHHTEJIbHbIX HABJIOZAEHHHA

§ 1. OBbEM MATEPHANOB

CpaBHHUTeJbHbBIE DPaJMOJOKALHOHHbE W Ha3eMHBIE OCaikoMep-
Hiie HabJaoneHust B paiioHe r. Bangas npousBopusince ¢ 20 mas
mo 21 cenrs6psa 1964 r. Ha AByX moJaurosax miaomaapio 100 km?
Kaxabiit ¥ ¢ 28 mas no 12 centsbps 1965 r. Ha NATH NONHroHax
(tpex maomafabio 100 kM2, oaHom muomazabio 400 kM2 H OQHOM
nnomagpio 8600 km2). Cpokn Hauaja paGoT Ha Ka)XAOM HU3 ToO-
JIUTOHOB OBbIIM HECKOJBbKO Pa3/JMYHBIMH, TaK KaK IOJHTOHbI BBO-
JQUIHCh B cTpoit nmocrenenHo. Tak, Habuwoaenuss #a 100-kHAOMe-
TPOBBIX MOJUIOHaX ObLIM HayaThl | uioHs, Ha 400-kuaOMETPOBOM
| uoas, a HaGai0eHNs] Ha NoJUroHe miomannio 8600 kM2 nposo-
IWauch B ABa sTana: ¢ 1 mo 31 uionst u ¢ 29 aBrycra no 12 cen-
TaA6psi. -

Ha6monennsn 1964 r. uMenu B OCHOBHOM MeTOAMYECKHH H HO-
HCKOBRII xapakTep. [losToMy J7151 cpaBHHMTE/BHOIO aHali3a H Bbl-
-ICHEHHS] BOTIPOCOB TOYHOCTH ¥ HaJEXKHOCTH paJUOJIOKalHOHHOIO
MeTola M3MepeHHs] OCaAKOB HCMOJBb30BAaJHCh IMIaBHBIM 00pas’oM
AaHHble HabsoxeHui 1965 r. ‘

KosnyecTseHHble XapaKTepUCTHKH HabJjoaeHnil 1965 r. Ha no-
JIHTOHaxX maomaabio 100 u 400 kM2 gaHwbl B Taba. 8. ;

3a Bech nepuoj Habmogenu#t 1964—1965 rr. obuiee Bpems
PaluoyoKanuOHHBIX HabJ/iofeHnit ocajkos Ha moJauroax 100 u
400 kM2 cocraBmio 283 yaca 45 mMuH. B 1964 r. u 688 uac. 15 mun.
B 1965 r. KosmuecTBO HaGaIOfCHHLIX PajHOJOKATOPOM AOXKJedl
PaBHO mpH stoM 132 B 1964 r. u 672 B 1965 r!. Y3 Hux a4 co-
NOCTaBieHuss ¢ paHHBIME M3MePeHHH HA3eMHOH OcaiKOMepHOH
CeTH oKasamoch BO3MOXKHBIM HCIOJAB30BATh st 1964 r. paHHbIe
—

! Hoxan, H3MEpEeHHLI pPajUoJIOKaTOpOM Ha KaXKAOM H3 MNOJIMTOHOB, NMpH-
HuMancs sa orgenbHbl A0KAb. TaKHM 06pa3oM, eclid OJHH M TOT Xe AOXKAb
OXBaThiBas Bee Tpu moJurona miomanaesio 100 kM2 HAM MOC/NENOBATENILHO NPO-
XOMun vepes umx, mpu 06paGoTKe OH YYUTHIBAJACA Kak TDH OTAEJbHbBIX AOXKIA.

9




HOHHINIOL GONIBIO HOUD AWOLEO[] ‘WW {°

WA (') WiiHSed ONMIrQRL § BOISPHMMIMIIEE WH GQ'Q 2QHOW
0 OI9LDOHROL 3 Ediuwossnodn yunodowen xuxdsnudediousowru exrogedop

gee €C e ¢ @6 L8 5] 00 L01 | 46E 86,9 ¥5 886 0¥z olaog
00 1 9'0 G¢ 01l 9 44 16 0% 8v 8211 ¢l 6¥1 Ly A1 by [ 8¢
L0z 1 ¢'o 6v 1 9 6'ce 1€ 92 201 1'eot 00 €1 £9 IA1 001 9
11 9 ¥o ce 1 £ 06 9¢ ¢¢ L8 8°Gy1 0y 921 89 AT 001 G
o g L1 S0 8 C6 171 b cg €61 1851 0 6¢e1 4y 1A 9 001 7
W Wi HUW O%h | gaen - *HUW *DEh . "HUW *DBh
GONTEI0 a3endrd ‘goy ‘9L00H -A¥d ‘GONTEIO ‘4100R 49BRAID “HONTEBI0 ‘9130H 202hAYD
Hora orouk -red0 ~AUBIMXK | graun aora -G TN 01roUR Horrs -9 LHK orrdHh
“ Bord -rovodnu N ~rovodu “ -rorodu HUHAT
-owgen |, o HOJ
wodoieyoronyed ; 019530 HOHWIERH 01919 HOHWISERH orengyy | TETIOUL) ~ArALL
91HHI ¥ AdRHQO W OH QWHRIJONER oH INMHHIXKAJEHQO oH SeUIrRHR WOHIIraLuHaedd udn
‘019137 JOHWICRH

swugeaodudiontades
‘HINOY]

wodolesoronred asmuupgodudionsades ‘urwoy

JMHHRAOSIIOUIA ‘HIKO[

‘1 G96] WMHONOINQBH XIAHIUalMHgedd MNHLOHdaLNedeX A9doLONay




59 MOKIAAM obuwell npogomxkuTenbuocTbio 141 vac 20 MuH. ¢
no M CJ0EM BHIMABLIMX OCAIKOB 149,7 mm u nna 1965 r. nan-
Oéulﬂno 9240 HOXKASAM NPONOJKUTEIbHOCTBIO 558 uac. 54 muH. co
HHE ocankos 579,8 MM. Kpome Toro, Ha mosnrone 8600 xku?
Cﬂileo npoBeJeHO 25 MNOJYCYTOUHBIX HHTEPBA/IOB HAGMIONCHUH,
86:))1 ppeMsi KOTODHIX B CPEIHEM TNO NOJHIOHY BHINAO 37,1 MM
oKL

J13 cpaBHUTEJBHOTO aHAIU3a ObIIM UCKIIOUYEHB! BCe OTMEUEH-
ypie PAAHONOKATOPOM JIOXKIH, KOTOPHE COBEPIICHHO He ¢ukcupo-
paJHCh pmoBuorpaduueckoit cetbio. Ha mosurone 8600 xm? Ta-
gix cayuaeB He OblIo, HO Ha nosuronax 100 u 400 km? (taba. 8)
qUCI0 MX BECbMa BEJHKO (395). Tem He MeHee UCKJIIOUEHHE 3THX
cnyuaeB M3 CPAaBHHTENBHOTO aHaju3a BIOJHE 000CHOBaHO, TaK
KaK yKasaHHbIE CIyday MPUXOAATCS B OCHOBHOM Ha OUeHDb Cilabble
nosau. T1o TOJIIKHE CIOS BBINABIUMX OCAJKOB, BRIYMCJICHHBIX MO
JaHEBIM PaJHOOKALUOHHBIX HaOMIONEHH], OHH Dacmpelessiores
caenyomuM obpasoM (taba. 9).

Tabauya 9

Iowan, sadukcuposanuble PJIC u He OTMeveHHble HA3EMHOH CeThbio

TonmuHa c/0s BHIIABIINX OCANKOB, MM

>1,0] 1,0-0,51 J0,5-0,11 | 0,1-0,051] 0,05—0,011] 0,01—0,001] <0,001 Beero

Yucao cayuaes | 14 5 41 29 75 139 91 | 395
% voe .. .| 4 1 10 7 19 36 23 | 100

Kax unno, 859% cayuaeB mpuXoauTCsi Ha JOJIO JOXKAed, Aa-
BaBIIUX c/10# ocankoB <0,1 mm. Takue D0XKAH MPOCTO HE MOTYT
ObTh 3adUKCHpPOBaHBl MJIOBHOrpadamu, TakK Kak HaxoAsitcs 34
npefelaMd TOUHOCTH HX H3MEPEHHI — OJIHA TOJBKO MOMpaBKa Ha
cMaunBaemocTb paBHa 0,2 mm. 10% cayuaeB mpHHaAJEKHT 1O-
XKASIM, naBaBIUM caoit ocajkos oT 0,5 mo 0,11 Mm. ITo Bcefi Be-
POSITHOCTH, 3TO OBLIIM 06JaKa HJIH OCajKH, He JOXOAUBIIHE MO
3CMJH, T. e. HCHapsIBIIKECs Ha NMyTH IIaJeHUst OT TOYKH HaXomKje-
HHS pDajfHONOKaUHOHHOTO o6beMa JI0 MOBEPXHOCTH 3emsu. Ecre-
CTBEHHO, UTO TaKHe OCAAKH He MOTIJH OBITh OOHAPYXKeHbl MIBHO-
rpadamu. Y toapko B 5% MOMOOHBIX AOXKAEH CJI0H BHITABIIHX
O0CagkoB mpeppiman 0,5 M. Ilpuuunsbl, B CHJIy KOTOpBLIX 2TH JI0-
KIH He OBIM OOHAapYXKeHbl Ha3eMHOH CeTblo, He SCHB. Bo3amox-
HO, HeKoTOpast yacTh W3 HUX TaKXKe NpejcTaBisiia co0o# ocalki,
He noxonamue no 3emiau. He HCKAIOUEHO, UTO HEKOTOPHIE JOMKIH
He 3aduKCcHpoBaHbl H3-332 KAKUX-TO PaJHOTEXHHUECKUX HEMCIIPAaB-
HOCTeli, He 3aMeveHHBIX BO BpeMs HAGI0NeHHI,

8 aHa/JM3a Takxke OBJIM HCKJIOYEHB CJydau, KOTAa OcajKH
PerucTpupoBaiuch paguosOKaTOPOM, HO MO ILTIOBHOTPa(hUUECKUM
AAHHBIM 06uuit co10ft WX GBI CTOJb He3HAUHTE/ICH, UTO HAXOIUICH

7 A M. Boposukon » o 07




I
Ha TpeJlesie YYBCTBUTENBHOCTH NpuGopa M 3amuCHBANCH p,
aeiM 0,0 mm I OueBHaHO, 4TO KaKOH-IHGO pacueT OUIHGog HB‘ §
9TOM TepsieT CMBIC/, TaK KaK OTHOCUTeJbHbIE OMUOKH CTaHOBgTCH ‘
pPABHBIMH GEeCKOHEUYHOCTH. &

Hapsiny co cayuasiMu, korga A0xAH OTMeYasHCh PazHaNox,.
TOPOM, HO He 00HapyXXHUBaJUCh HA3eMHOH CEThlo, Haémoaanmh
cJydaH, KOT/la Ha3eMHasl ceThb oTMeuasja oCcafku, a paanonoKaTop
ux «He Bujges». [IpaBaa, UnCaAO MX 3HAUMTENBHO MEHblIE — 23
noaurodax 100 u 400 kM2 n O Ha noaurone 8600 kmZ2 Hpul{mm

MosABJeHNA 3THX CJAydaeB TAKXKe OCTAKTCHd OOoKa He BbIfiCHey.
HbIMH.

Mckaouenyne 3 aHaju3a BBLILEYKa3aHHbBIX CAydaes, KOHeung,
HECKOJbKO YMEHBIINAO 0fIee KOJHYECTBO axcnepﬂmemaﬂbmx
JlaHHbIX, TeM He MeHee co0paHHbIA 3a 1964—1965 rr. cpaBuuTeN.
HBIH MaTepual pPajuoiOKalMOHBEIX ¥ Ha3eMHBIX 0CaJAKOMEpPHbIX
HaOJI0geHuHl MO KOJWYeCTBY U KayeCcTBY IIPUHUMAeEMBIX 3a 3ra-
JIOH JAHHBIX OCaJKOMEpHBIX H3MepeHH!l 3HaAUUTeNbHO NPEBOCKOo-
IUT aHaJorudygble MaTepHasbl NpeAblAyHiHx paGoT Takoro poja.

§ 2. TOYHOCTbL PALHOJIOKALLHOHHOT0 M3MEPEHHUA OCAJKOB
1. BuiGop napametpos palGouei topmynbi

[Mpexxge uem MepexOAHTh K CPaBHEHHIO PagMOJOKALUOHHBIX
A2HHBIX C Ha3eMHBIMM M3MepeHHAMH, HeoOXO0JUMO BEIGDATh op-

MyJay UX CBs3HU, T. €. BUIL QYyHKIUH (p( ,) 1 KO3 ULUEHT corfia-
copanus K. fcHo, yro xosdduuuent corsacoBanusi K, sBjsiio-
muicsd, N0 CyllecTBy, pasMepRbIM. KO3(h(QHULUHEHTOM Iepexofa of
PafHOJIOKAUHOHHBIX K OOBIUHBIM eAMHHIlAM H3MEPEHHs, MOXKHO
OnpeaeasiTh NOCHe TOro, Kak OyAeT BhIOpaHa QyHKIMS cp(P,) Kax
VIIOMHHaJ0Ch B TJ1aBe [V, Mbl OCTAHOBU/IHCH Ha (QPYHKIHH CP(P)

BH,{Ia
oEy=5". (2.1)

Kakne ke cooé.pax(eHHH JIOJIZKHBI OBITH TOJOXKEHbl B OCHOBY
BuiGopa napamerpa b? Ilpexie Bcero, ecTeCTBEHHO, CJeAyeT CTpe-
MUTLCS K TOMY, UTOOBI pPajuoJOKalHOHHBIe H3MePeHus] OblI1 HaU-
foJsiee TOUHbIMU. BO-BTOpHIX, HeoOXOAMMO HUMeTb B BHLY TIpO-
MO3JKOCTh 06paGOTKH 3KCIEPUMEHTANbHBIX JaHHBIX B CTPeMHTb-
Cs MpPH NPOYUX PABHBIX YCJIOBUAX BBIOpaTL b Takum oOpasom,
yTo6Gbl 06paboTKy MOXKHO ObLIO CBECTH K MHHUMYMy. B cayuae

eCJIH ONepalsi BO3BEACHUs BeJHukHb P; B cTemlenb 1/b npousso-

JUTCST MaIIMHOH, coof0parKeHus: yao6¢cTBa o6paboTku nipu Bubope
b He UMeIT CYIeCTBeHHOTO 3HAYEHHS.

! Yucsmo nogobHbIX cnyqaes paBHO 37 ua noqurouax 100 u 400 xkm? u !
Ha nonuroHe 8600 Km2, .
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« GblIO TOKa3aHO B MPEAbIAYLICH [V1aBe, NPOLECC hepBHY-
GOTKH JaHHBIX UPe3BBIYAHHO TpyloeMoK. [TosTomy, umes
[epCleKTHBY PasBUTHsS PafHONOKAIMOHHBIX METOLOB, Ke-
BBMZHO peJyCMOTPETh M BO3MOMKHOCTH aBTOMATH3aLMH Tep-
s oopaborkn. C Takoll TOUKM 3peHHs BeIHUMHA b MOxer
\eTh ompejeSeHHOe sHaUeHHe, TaK, Hanpumep, npu_ézl HAY
H;Q ABTOMATHUECKOE OCPEJIHEHHEe BEJUYHHDI lyes=(P;) 3a mi0-
Goif TPOMENKYTOK BDEMEHH MOXHO OCYWICCTBHTL CPABHHTENBHO
ApOCTO HeOCPEJCTBEHHO B CaMOW DajinOJOKAlMOHHON CTaHUHH.

Jlo HACTOALIETO BPEMEHH NOAABJIAIOIee GOABIIUHCTBO aBTO-
poB IPHMEHSLIO 3HAQUeHHe MapaMeTpoB b, 3aK/IOUERHOE B Tpe/ie-
nax 1,3—1.8 (cm. Ta6a. 1). [TosTomy B nepsBIii mepuon rfa6mo-
qenmit B 1964 T. MBI DAacCMOTpejn TP BapHaHTa paGoueit dop-
\yabl, T. € POBEJH CPABHEHNe PAAHOIOKALHOHHDIX AAHHDLX C Ha-
seMHBIMH H3MepeHusmMu, npunumas b pasuwm 1,3; 1,5 v 1,8,

CpaBHenne [OKa3ano, 4To B CPEIHEM OWHOKH pajuooKa-
[HOHHBIX H3MEPEHHI MEHSIIOTCS He OUeHb CHIIbHO OPH H3MEHeHHH
sgaueHUi b B yKasaHHBIX npejenax. HeckKoabKo sydinue pesylib-
rathl NOMY4aJUCh TPHU HCHONb30BaHUM nokasdareast b=1,5. Tlo-
sTOMy B JaJbHediieMm 06pab0OTKa MaTepHasOB H HUCC/AeLOBAHUA
3aBUCHMOCTH TOYHOCTH DaJHONOKalHOHHBIX HaOJI0JeHuil or pas+
AnuHBIX (akTOpoB (MJOLIAAH OCpPeHEeHHs, CJ0Sl 0CaZKOB, Bpe-
MEeHH OCPEeJHEHHS, UHTEHCHUBHOCTH OCAAKOB U Ap.) HPOBOAUIHUCH
opu b=1,5. Kak Mbl najnee yBUAMM, 3TO OBLIO AOCTATOUHO 060C-
HOBaHHBIM. '

Briop koapdhunvenra cornacopasust K onpejensercs to#l 3a-
Layel, KOTopasl MocTaBJaeHa Nepe] pafHOJOKAaUMOHHLIMH H3Mepe-
HuAMH. Kaxk ymomunanaocs B § 5 raraBet [V, MoXKHO Tpe6oBaTh COB-
IafleHusi cpefiHell 32 Ce30H CyMMbl OCajKOB Ha JaHHOH IO ajy,
OnpejiesIeHHON Ha3¢MHBIMH NPUOOpPAaMH M PajH0/10KaTOPOM, MOXK-
HO CTPEMHTbCS K MUHUMAJbBHOH cpelHell KBajparnueckolt ommue-
Ke pPafiHo/IOKaUACHHBIX M3MEPeHHl 3a JOXJIb, CYTKM HJIH JeKady
HT. N
B nammx uceqenoBanusx 3a eJMHUIY H3MEPEHUS TPUHAT OAHH
IoXIb nas nonwroHos I, 2, 6 M 2-—5 W TMOJAYyCYTOUYHBIC AaHHBIE
IS KOJIbIIEeBBIX 30H @, 6, 8, 2 U 0 NOJWroHa 7.

OueBuzno, yro TapupoBKa JA0KAaTOpa M3 YCJOBHsS PaBEHCTBA
CYMM 0CajKOB 3a Ce30H, ONpPeJeAeHHBIX PafHONOKALHOHHHIMA B
Ha3eMHbBIMU H3MepeHUsIMH, NpuBeer K OGOJbIIMM CpPeHHM KBa-
ApaTHYeCKUM OmmnbKaM 3a OTACAbHbBIE TOMKM, UeM TapHPOBKA H3
YCIOBHSI MUHMMYyMa cpeliHell KBaapaTHueckoil omnokn. OnHaKO Mbt
CUNTaIH NpaBHABHON MMEHHO TAKYH) TapUPOBKY, HOO TOJNBKO OHa
UIPaxTuuecKu Jerko ocyuecTsuMa B J1060M NMYHKTEe HAGJIONEHU],
H, crenosaresibHo, OMMGOKH, HafideHHbIE UMeHHO TaKHM 006pa3oM,
OTPaxKaloT peasbHble BO3MOKHOCTH H3YYdeMOrO METOJA.

[pu onpeneneHnd Kos¢pduunedra K no LaHHBIM CPABHUTE/b-
BBIX w3Mepenni na noauronax I, 2, 6 u 2—¥5, Tax Ke Kaxk H 1o
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JIaHHBIM W3MEPEeHUH B MOMYKOIBIOBEIX 30HAX 4, 0, 8, 2 W 9

TOHa 7, OblIO YCTaHOBJEHO, YTO N0 Mepe yjajieHus or PJIC 8.
s¢pdunuent K pacrer npumepro Ha 0,08 n6/xm. Ilonytuo OTEO'
THM, 4TO Xapaktep pocta K c¢ paccrostHuem ciabo 3aBueyp
suibopa nmapamerpa b. Ilpu usmenennu b ot 1 mo 2,5 pocTo
koaebasncst B npepenax 0,06-—0,08 n6/xkm. darrtuueckue 3Hay

s K npu b=1,5, HafinenHble AJis PasHbIX NOJHUIOHOB (Ing pag‘
#eix paccrostauft R or PJIC), npusenenwr B Tada. 16. i

2. Onpepenenne napamerpoB Z,—/-COOTHOWEHHA

O6biyHO B MTEpaType NPHBOLATCS nmapametpst A u b 7,
COOTHOIIEHU !, HallleHHbIE PaCUCTHbIM MyTeM [0 H3BECTHBIM Creg.
Tpam pasMepoB xaneab. B taba. 1 npexcrasnesn 3HaveHus 4 y
b, nalineHnble pasIUUIHBIMH aBTOPaMHU.

[lanHble napaienbHbIX HaGJIOCHAI MO3BOJSAIOT HANTH napa-
MeTp A HEMOCPEACTBEHHO U3 CPaBHEHHS] PE3y/bTATOB HAa3eMHbix
¥ paauoJOKalHOHHBIX H3MEpeHHH.

JeficTBuTeibHO, NOAcTaBUM B ¢opMyay (2.24) raasnl I sy
paxenne Ze=pZ=AI[" v paspeliuM HOJy4YeHHOE COOTHOLICHHe

OTHOCHTEJBLHO [: "
1 o 1 ‘
["(ACIF(R) mp) Pr- @2)

C npyro#l cTOpoHBl, KaK 3TO caefyer u3 dopmyan (2.5) raa-
3 SEAYA

1 =60K ()" . 2.3)

Us (2.2) u (2.3) cnenyer, uro
1
A= - . (2.4)
C, (60K)? F (Ry w
[To ¢usnueckoMy CMBbICIY SCHO, uTO mapamerp A He MokeT
34BUCETb OT PACCTOSIHUS MEXKAY OCAAKaMH # paJHOJOKaTOPOM,
160 OH XapaKTEpH3YET TOJIbKO OOGBEKT U3MEHEHHs, T. €. OCaIKH.
flcHo Takke, 4TOo 4eM OJHXKE OCaAKM K PajHOJOKATOpy, TeM
MeHbLIE MHOXUTeNb x(F (R) oTauuaercs ot enunuibpl. Wabimi
CIOBAMH, MOXKHO CKa3aThb, UTO ,

1
—_— 2.5
4 C, [60K (0)1° (2:9)

3nauenne K(0) ompeneneno us rpaduka K(R) nyrem skcrpa-
nonsuun. Tak kak npu y6uiBannn R Kosdduunent K uaMmensiercs
BCce Me/JieHHee, Gonpinoli omubku B onpeaenenun K(0) Owbite HE
moxker. B camom nene, K(30 km)=7,1-105 a K(0)=6,7-10°
[Toncrasasis smauenuss Ci=1,7-10""* (cm. § 3 rnasm III) M
K(0) B dopmyay (2.5), naxonum A=230. Ecau npunsate, 410
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ro TIO MaTepHajaM CpaBHMTeNbHLX Halawoaenuir 1965 r.
;}(Hé cunTaTh, YTO B CpeiHeM BeIMuHHH Z, W T “BA3aHM COOT-
N

Z,==2301"".

3, To4HoCTb PARHONOKAUHOWHOTO H3MepeHHa ocapxos B 1965 r.

O6iee IPEICTABIEHNE O pesyapTatax Habaofenuit 1965 r.
aer puc. 16, Ha KOTODOM B JorapudmudeckoM Macmrabe HaHe-
lclegbx JKCIIepUMEHTaNbHEIE TOUKM CPABHUTEJBHBIX H3MEpeHui
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Puc. 16. Jaunnie cpannutensHuix HaGmozeuuit 1965 r.

é—-nonmon I; 2—noauron 2; 3 —noaunron 6; 4 —noauron 2—5; 5 — 80HA @& HOAKTUHA 7}
30Ha 6 UOAUIOHA 7; 7— 30Hd 6 MOJHrOHA /; &—30Ha 2 NOAUFOHA 7; 9 — BoHA O mo-
aurosa 7.

¢10eB 0CafKkoB 3a oTae/bHbie A0KAN [0 BeeM noauroxaM. Ilapa
MeTp b 3xecs paren 1,5.

i 3 PUCYHKa BHJAHO, YTO TOYKM He TPYNIOHPYIOTCH NO OTAENADL-
M Tomronam, a pasGpocadnl Gonee MM MeHee DaBHOMEPHO

8 A M Boposnkos 101
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OTHOCHTENbHO  GHcCceKTpHCH. (CryleHue TOYeK 110 Mty
Hyz=0,1 MM 1 Hy; =02 MM obbsacusiercs 0COOEHHOCTbIo 06y M
OoTkM muoBHOrpaduyeckux AanHbiX. Ma pucynka cienyer Tai-
e, uro pa3bpoc TOYEK, T. €. OTHOCHTeNbHas OwWHbKa, yébIBaQT'
€ pPOCTOM KOJHMYECTBA OCAJKOB, BHINABLIHX 33 MOXKIb. Tey

He
MeHee pa3bpoc H, CJAeIOBATEeNbHO, OTHOCUTE/bHBIE OWINGKY Be.
MUKW ¥ B 3TOM CJyuae.
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Puc. 17. PacnopeleaeHue cayuaes uabmogedift no CHHONTHYECKOMY

HOJOXCHUIO.

1 —Tenaslit GpoHT, 2-— X040XHBI GPOHT, 3-— QPOHT OKKAIOBHH, 4 — IPH3EMHBIL (POHT,
§ — BHyTpHUMacCOBbIE OCAAKH.

Boaeiiolt pasfpoc Toyek na puc. 16 obHapyKupaer Heycmﬁu-
YUBOCTh CBA3H MEXKAY BeJIHYHHOHR MOIIHOCTH DAafM03X0 W CpefiHeH
3a JOXK/[b HHTEHCHBHOCTLIO OCcajnkoB. [102TOMY ¢ Iesibio MoBBILIE:
HHS TOYHOCTH PpaJMOJIOKAIMOHHLIX H3MepeHWH Obliy npeanpH-
HATHI. IONBITKH YTOYHEHHS 5TOH CBA3H NyTeM FPYNNUPOBKY AaB-
HHIX HaOJIOJeHHH MO HEKOTOPHIM KJAacCHPUKALUMOHHBIM NpH3HA-
KaM: CHHONTHYECKOMY IOJIOKEHHIO H IJIMTEABHOCTH OCAaAKOB, TeM
fosee uTO B JUTepaType HOABAAAUCHL COOOUIeHnMs © TOM,. 4TO

napamerpsl A ¥ b NOCTATOUHO CHABHO pPas3anualoTcs IS pasHbIX
THIIOB 0CajKoB [53].
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 HAKO [ONBITKA YuYeTa CHHONTHYECKOH CHTyaUHW HHKAKHX
oHUTEJBHBIX Desy/bTaToB He fajna. Ha puc. 17 npuseseno
noﬂe rouek, aHaJsioTHuHoe nonao puc. 161, HAa KOTOpOM ocaikw
1eAsI0TCA O CHHONTHYECKHM TOJIOMEHHUSIM. Kax BuaHo, Hu-

E;Kgﬁ 3aKOHOMEPHOCTU B pPAaCMNONOXKEHUH TOUCK HE HabJ110-

ﬂaeTCﬂ
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-Puc. 18. Pacupepeienne ciyyaes HadmogeHud M0 NPOXOIKATEAbHOCTH
HOWAS.

Iy Meusme 15 mun., 2) 15—-60 mun., 3) 1—3 gaca, 4) Soavme 3 yac,

Ilpakrtuuecky croib 2Ke OECNONE3HON O0Ka3alach IOMbITKA
yiera AautenbHocTH moxAe# (puc. 18). Kak MoxHO ObL10 0XKu-
Aate 3apayee, BHIABHJIOCH, YTo OOMbBLINE CJI0M OCAaJKOB MpPHHAA-
JIEKAT B OCHOBHOM AOKAAM Oosbilieli NPOAOJKUTENBHOCTH, HO
Kakoi-nu6o Gosee mium MeHee YeTKO BBIPAXKEHHON TIPYNIHPOBKY
TOYEK OAMHAKOBOH NPOAOJKUTENLHOCTH He HalJojaercs, 3a uc-
KTIouenneM JoxKAeH MaKCHMaJbHON JAuTeNbHOCTH (>3 wac.j,
TOUKH KOTOPBIX pACIONOKEHBl HECKOJbKO Oojee KOMNAKTHO H
CHMMeTPUYHO OTHOCHTEJBHO GHCCEKTPUCHL.

k_—.

! Kpome Touex mnosmwrona 7, KOTOPHIE HCK/IOYEHbI, YTOOHI HE 3aTPOMOK-
1aTh pucyHoK,
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Yem xe Bce-TaKH BbI3BaH Takod OGoapllioll pasbpoc TOtexs
Kak Mbl Bujesd, OH He MOXKeT ObITb OOBACHEH HH H3Mepy,

o Hyy,

BOCTbIO CHHOINTHYECKUX YCJOBHH, HH H3MEeHYMBOCTLIO npoﬂoﬂmg

TeibHOcTH HoxAeH. Ilosropsasa paccyxaenus rarasw 1, MQ}KH(;
%

VTBEPXKAATh, UTO HPUYKHHOH U3MEHeHWs CBAsH P, u | ¢g -
Oosipillasi U3MEHUNBOCTb XaPaKTePUCTHK OCAJKOB B NPOCTPancypy
1 BO BpeMeHH. K TAaKuM XapaKTepHCTHKAM CAEAYeT Npexkie Bee.
FO OTHECTH KOHLEHTPAlUHIO H CIIEKTP PasMepPOB JIOKIEBHX xg.
Neb, a TakkKe Xapakrep BepTHKaNbHBIX NYJAbCAlUH CKOpocry
sBerpa. OTcyTcTBHE CKOJIBLKO-HHOYAbL JOCTOBEPHBIX CBeeHuj 0
peasbHBIX NYJbCAalUAX BEPTHKANbHBIX ITIOTOKOB B HHXKHEM Kujo.
METPOBOM CJI0€ OCaJKOB He JaeT BO3MOMXKHOCTH OUEHHTDb BJHsgye

3TOrO (hakTopa Ha XapakTep CBA3H P, u I. OnHako UMERU Hecy
coo0paKeHus O TOM, YTO CKOPOCTH TaKHX TOTOKOB MOTYT H0XQ-
Jutb 1o 1—2 M/cek. u-G6ofee, rOBOPSAT O TOM, UTO POJIb 3Toro
(akTopa MOKeT GBITh 3HAUUTEABHOMN,

BavsiHne xapakrepa pacnpeleseHus Kalejb 10 pasMepaM Ha

cBasy Pp—1 eme Gomee CYIIECTBEHHO., B JIMBHeBBIX ocCankay
OT mepudepuu K UEHTPY Kaljiyu CTAHOBATCA KDYIHee, a Kpome
TOTO, MEHSIETCS] M BHJ CleKTpa pa3MepoB. M3MEHYHBLIMH Xapak-
TEDUCTHKAMH SIBAAIOTCH W KOHHIEHTPAl(fs Kaneab, ¥ WHTEHCHB-
HocTe ocankoB. M. Konaupa [76], amanusupyst nausble Dynsu-
Bapel [53] 0 KOHIEHTpallk W paclpeleseHni Kaneab ROXKAeH o
pasMepam, HalleJ, YTO TMPH HEH3MEHHOH HHTEHCHBHOCTH OCAIKOB
pPajiONIOKATHOHHAS OTPaXKaeMOCTh TOJbKO 3a CYeT H3MeHeHus
CTEKTpa pa3MepoB Kalenb MOXKeT MeHAThest noutd B 10 pas.
ITpaBra, B TeueHue BCETO JOMKAS NPOUCXOAUT OCpeAHEHHE pe-
3yJAbTaTOB U KoJjieBaHUsl OCpeJHEHHBIX TaKUM 00pa3oM napamer-
pos K u b ne croas Benuxn. Taxg, M. JI. Mapkosnu u B. M, Myu-
nuK [14] ycraroBusn, uTO Ha YKpaule B palioHe KCepUMeHTaNb-
HOro MeteoposorHueckoro nonurona (Kpuso#t Por) mapamérpm
K u b, HaligeHHBle IO CIEKTpaM AOXKIeH B ABYX TOUKax, pasHe-
CEHHBIX Ha HECKOALKO NeCATKOB KMJIOMETPOB, OCTAlOTCs INPaKTH-
4eCKM HEH3MEHHBIMM A AOXKAeH oAnoro AHs. K momobGHpiM Ke
BBIBOZAM 00 yCcTOHYMBOCTH napameTrpoB K u b B TeueHue He-
cxoabkuxX yacos npumiad M. B. I'puukus n B. W. LimkyHros, npo-
BOJMBIINE H3MEpEHHsi CIIEKTpa Kaleab NOK/Iel Ha Basigaiickod
BO3BBIIIEHHOCTH B HIOJe 1965 1.

Taxum o6pasom, MOXKHO JAyMaTb, 4TO pasbpoc sKcHepuMes-
TAJBHBIX TOYEK Ha pHC. 16, T. e. omuGKH PALUOIOKAUHOHHBIX U3~
MepeHHMH OCalKOB, BLI3BaH IPEXKAE BCETO M3MEHUHWBOCTBIO MUKPO-
CTPYKTYPBI OCaJIKOB M IOJlell BepTHKAJbHBIX NOTOKOB B HUYX, HE
VUMTBIBAEMOH B INpPHMEHSBIIEMCH MeTojle, B KOTOpOM MJs [aH-
HOrO TMyHKTa HabJjiofeHus 3HaveHHsI napaMmerpoB K u b npuHH-
MaJIuCh NMOCTOSIHHBIMH B TEUEHME BCErO Ce30Ha.
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m NMONbLITKY KHCMNOJB30BaTh JaHHbBIE O CIEeKTpax pas-
5 [0KIEBBIX Kame/b, MONYYEHHBIX MO HASeMHBLIM Habmone-
wepo 4 TaKKe JaHHblE O CNEKTpax QJAYKTyaUud CurkHana paauo-
A r’IoﬂyquHblx C MOMOUILIO NONNNEPOBCKOH CTaHUUM A YyTOU-
?XO’,, mapameTpoB cBasn K H b, He Nanu MOJOMHTEbHbIX
et taTtoB. K 1MORKOGHBIM K€ BHIBOJAM IO TaHHbIM HabJ10deHHH

€ ?f;pauﬂe npuwan B. M. Myunnx, M. JI. Maprosuy wn

M. BospiHell.

" MoKHO JyMath, UTO ApHMEHEHHE Pa3HBIX apavennid K (uan
K u b) Aasl L0MAeH pA3TUUHOA MRTCHCUBHOCTH B MOMEHT H3Me-
opus [pUBENET K yMeHblueHHH omwnboKk u3Mepenns. Haxoxie-
yre 3aBHCHMOCTH NapaMeTpoB CBSI3{ OT MHTEHCHBHOCTU OCAM-
0B SBJAACTCH NOCTATOYHO CJHOKHON 3afayeil u GyleT OTAe bHO
acemMoTpeso B § 4 ruasnt V. ’

I'pauky, moaoGHEle npuBeleHHOMY Ha puc. 16, nawot Ha-
rASIHOE MPEACTaBJAEHHE O KauyecTBe pajiuoJOKalUOHHBIX H3Mepe-
qufl 0CAJKOB, ONHAKO U3BJeUb H3 HUX KaKHEe-THG0 KOTUUeCTBeHHble
xapaKkTepPUCTHKH TOYHOCTH METOAA JOBOJBHO 3aTPYAHATENBHO.

OG6LIYHO0 TOYHOCTH TOTO WJIH HHOTO METOJa U3MepeHMH Xa-
paKTepusyloT JAHHBIMH O ‘ero owunbxax: HauboJsiee BepOSITHOH,
cpejiHeil KBaApaTHYeCKOH, ommubKax TOH WK HHOH O6GecHedeHHO-
crd (uay, KaK 3TO IPHHSATO HA3BIBATh B MaTeMaTHUECKOH CTaTH-
cTHKe, BeJIMYMHON KBaHTHJEH KPHBOH HaKOIUIEHHOH MOBTOpSEMO-
cTH oubGOK) MM, HAKOHeL, CaMOH KpPHBOH RNOBTODPSEMOCTH
omHuGOK.

[Tockoabky B THApPOJOTMH Y APyrux obgacTAX HAVKH U TeX-
HHKH, HCTIOIb3YIOWHMX HaHHBe 00 0cajKkax, yallle BCerO paccMat-
puBaloTca gaHHbBle 06 oulnOKax pasaMuUHON O0ecrnedyeHHOCTH, Mbl
LIS OLEHKH TOYHOCTH PAZHOJIOKAUHOHHOTO MeTOJa TakKXe IOJb-
30Ba/NCh STHME XaPaKTePHUCTHKAMU.

B raGa. 10 npuBeseHbl HaHHbBle O BeJMUHHAX OTHOCHTEIbHBIX
OWHOOK PAAHOJIOKALHOHHONO U3MEpPEHUsl KOJHYECTB OCAZKOB OT-
Jenbuuix  noxnaed 50, 75 u 90%-uoit obecmeyenHocTH (KBaHTH-
Jaeft) ans moaunronos maonjazaeio 100, 400 n 8600 kmZ mo Mare-
puangam 1965 r.

Kak Buano u3 taba. 10, Besnuunbl OmMNGOK CYUIECTBEHHO 3a-
BUCAT OT TOJIIMHBI CJAOSl BHIMABIINX ocafkoB. OuibKu yMeHb-
Wialorcs ¢ yBesiHUEHHEM TOJLIHMHBLI CJIOSA  BLITABIINKWX OCALKOB,
Tpuyem sta 3aBHCUMOCThL HalbawaerTcd AAd BCEX TOJHICHOB
HE33aBUCHMO OT WX Pa3MepOB.

HeficrBureasro, ana maouiagn 100 kM2 ommOKa paguooKa-
LMOHHBIX u3mepennit 75%-Hofl obecneueHHOCTH 1Jst BCeX JOXK-
Ieu (ronmmna caos Hyy 220 mm) paena 95%, nas A0Kge# co
Cloem ocankoB Hyz > 1 Mm oHa yMmenbuiaerca ao 63%, a aas
Aoxkneh ¢ Hyz 225 MM — 10 48%. Amajornussifi Xxapakrep u3Me-
Heunst pennuumbl OmMMG0OK MMeeT MecTo M AAs maomazned 400
¥ 8600 kM2, a TaxKe H [JIsT OIIUGOK 50 1 909 -no#t o6ecreueHHOCTH.
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TaO'/lulm o
OmuGkn 50, 75 u 90% -Ho#i oGecneyeHHOCTH PaAHONOKALHOH o
H3MepeHUs] KOAUYECTBA OCAKOB 34 OTACALHBIH NOWMAL (%)
Ha NOJXMTrOHaX niomanbio 100, 400 n 8600 xm?

}; HI'[J[ MM
,[ Ofecneyennocty, %
S e [ e o]
i
100 xm? 400 xkm? 8600 2
50 53 40 30 50 32 45 43 39
75 g5 63 48 | 112 51 54 73 50
0 195 100 70 1 205 66 66 111 83
O6uiee KOAHYECTBO
0CaNKOB 3a
CEe30H:
MM 466,6 | 4323 [ 2048 1133| 104,1] 627| 371 34.5
% 100 92 63 | 100 92 55 100 a3
Uucao cayuaes 193 97 32 47 19 6 24 13

HexkoTopoe OTK/IOHEHHE OT 5TOH 32KOHOMEPHOCTH OWMGOK Ha
nonurore nuaomaasio 400 km? npu Hpn; 2> 5 MM BHOAHe 06bsc-
HSIETC MaJIOH CTATUCTHKOH, Tak Kak wuciao noxiued ¢ My, 25 uu
PaBHO BCEro UIeCTH.

Urak, ¢ sanbonbliuMu omubKaMu H3MepsoTes Hanbosee cia-
Ople J0xK AW, Ralolue cioff 0caAKoB MeHblle | MM.

Boasmne Beanuunbl omwnBoK npu  Madamsix CJ0s1X 0CalKoB

Hesb37 OTHOCHTH TOJBKO 3a CYET PajuoJOKANHOHHOrO MeTofa u3-
R MepeHui, B 3HAYNTEJLHOH CTeleHH HX MOXKHO OODBACHUTBL 0CO- .
6eHHOCTSIMH CpaBHUTENbHOH 0O6paboTKy NaHHBIX HaO0J101eHHI.

Heno B Tom, uTo miaoBHorpaduueckde MaHubie o BeayunHe cpei-
HEero CJ0s 0CaJKoB M0 IJIOWAAM NPENCTAB/SIIHCL C TOUHOCTBIO
1o AHyy=0,1 MM. B 10 Xe Bpems paguHoJOKalMOHHLIE H3Mepe-
HUS ¢Ja0blX OCafKOB MPOBOAW/INCH CO 3HAUNTENBHO GoJsiee BLICO-
Kolf TounocTblo. Takum oOpasom, 3a cuer pasHocTH Ipajauufl
TOJUUHE CJ10eB OCAJKOB IO TJIOBHOTPAaQHUUECKHM M PagHON0Ka-
LHOHHBIM [AaHHBIM MOTYT BO3HWKaTh OO0JbllHe OMUOKH, KOTA
uaMepsAeMble CJOH OCAJKOR CTAHOBATCS CPABHUMBIMH C BejJHYH-
Ho#t AH,,. Hanomsum, uto B npegenapHoM cayyae, Korga cJOd
ocaakos no naosworpady pasen 0,0 MM, a o paaMoNOKaLNOH-
HBIM H3MepeHHsIM — KOHeUHOH Bejuu¥He, OWMOKW IIPHHHMAJIHCH

paBHbIMH OeCKOHEYHOCTH W He BKJIOYAJUCh B PaccMoTpeHue.
TlpaxTuuyeckoe 3HauYeHue PaCCMOTPEHHBIX BhIIE OHIMOOK H3-
MepeHuil ciabblx fOXKAeH, AaKX Majple CJIOH OCaIKOB, HEBE-
JUKO, TAK KaK TMoJCOHbIe JOXKIH HE HUMEIOT CKOJABLKO-HUGYAbL CY-
IECTBEHHOrO 3HAUEHHA HM TO OTAEJBHOCTH, HH Aa¥e B CYMMe,
160 ux /ons B o6leM KONMUYECTBE BHIIAAAIOUIUX OCAAKOB BEChH-
Ma MaJga. Tak, A4 BCex TOJHTOHOR CYMMApPHHIH cjaoft 0cajkoB
¢ Huy<l mMum He npeBbiaer 7—8Y% olwero koaugecrsa 0CaA-
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[lo3TOMY, OUEHHBAR TOUHOCTb M3MEDEHH: KOJIMYeCTBa oCaj-
2/I0ACKAUHOHHBIM METOJOM C NPAaKTHUECKOH TOUKH 3peHHs, -
*‘e caelyeT NPHHAMATh BO BHUMaHHe JaHHble 06 ownbkax us-
epeHMIl c1abuX J0XKAeH ¢ MaAbiMH TOJLHHAMH CJOEB OCAJIKOB.
M pquTbIBaﬂ 370 06CTOATENbCTBO, MOKHO CYMTATh, UTO B JiIeTHEM
e 1965 1. 50% noxnef, pawomwux ciaoil ocagkos 1 MM u Go-
{3MepAa0Ch DalHONOKAUHOHHEIM MeTOJO0M ¢ OmMOKO# He
40%, 75% — ¢ omubkon < 63% u 90% — ¢ ownbGKON

0B-

ce30H
aee,
foaplie

£100%. .
Jlaunsle TabJWIbl AT OCHOBAHME CleJaTh €llle OAHH Bbl-

g0 TOUHOCTH PAHONOKALMOHHOTO H3MEPEHHS KOJNHYECTBA OCaj-
k0B 3a J0K[b, BO BCAKOM ciaydae, He yOBIBaeT ¢ POCTOM IJIO-
manx #3mepennii. Bonee TOro, BO3aMOMXHO, OHa Jlake HECKOJIbKO
[OBLIIZETCS € yBelWueHHeM IUIOIAJH H3MepeHu#. [lelicTBu-
ceJbHO, AJS 0cagKoB co cioeM >0 Mm 50, 75 u 90%-Hble obec-
pedeHHOCTH TOYTH paBHB Ha mnoaurodax unaowajeio 100 n
400 kM2 ¥ 3aMeTHO MeHblUle HA NOJMIOHE IJoliaapio 8600 kM2
Jl1% 0CaKOB C TOJIUIHHOH CJ10st 2>] MM COOTBETCTBYMOILHE OMHO-
ki BecbMa OJNH3KY Ha MOAMIoHax nuromaznsio 400 u 8600 xm?
HakoHell, AJs AOXZeH €O €J0EM OCAAKOB ~>5 MM sHuauenus 50
u 75%-nol ofecneuennocTn Ha noauroHe 400 KM? HeCKOABKO
foablie, Hexkead Ha nogurone 100 kM2, no peauumsa 909 -Hoi
KBAHTHJIH, HA060POT, HECKOJNBKO MeHbIle. BO3MOXHO, 3TO NPOCTO
pesyaLTaT ‘HeJOCTATOYHOCTH CTaTHCTHRM. TakuM ofpasom, TeH-
JEHIMs1 K TOBBIIIEHHIO TOYHOCTH M3MEPEHHH C YBeJaHUCHHEM IJIO-
maal Bblpa)keHa JAOBOJBHO OTYETJAHBO, XOTS U C HEKOTODHIMU
OTKJIOHEHHUSIMH.

"DTOT BBIBOA, OUEBM/JHO, HMEET BAXKHOE 3HAUEHHE AAd HCHO/b-
30BaHNS PAAUOJOKALHOHHOIO METORa W3MEPEHHS KOJHUYECTD
0Ca/IKOB B MPaKTUUECKUX IIESIX.

O6uwe dusndeckne coobpakeHuss, usaoxkenusle B raase [l
#' OTMEUeHHble Bblllle pPeaysbTaThl HAOJIOAeHUH [03BOJSIOT Bhi-
CKasaTb M 0oJiee CMeJble MPERNOJIOKeHHA. BO3MOXKHO, TOUHOCTD
H3MEepeHHsT KOAHUYECTBAa OCAAKOB HpHU caabhix A0XKAAX (Co caoeM
OCajKoB mopsiaka | MM ¥ MeHee 3a Bech JO¥KAB) PacTeT ¢ yBe-
JHUeHHeM MNJAoLlaAu OcpefHeHHs BILVIOTh A0 MJoLIafell NopsiakKa
10* k2. TounocTh u3Mepenns Gonee CHABHBIX HOXKAeH (co cioem
ocaakos GoJsiee | MM) NOBBIIIAETCH, BHAKMO, C YBeJUUEHNUEM IJIO-
Wanu ocpennenva no 103 kv?, a pajee MeHSeTCs He3HAYHTEJbHO.
Bonee oupenesennpie oueHKW ¢ HX YTOYHEHHS BO3SMOKHE! JHILb
IpY 3HAUHTENLHOM YBEJHYEHHH KOJNYECTBA CPABHHTE/NBHLIX Ha-
Saonenuil. '

HMssectno, uto, ueM Goablie NepUON KU3MepeHul, TeM BblLIE
TOYHOCTL H3MEPEHHs KOMUYeCTBAa OC4AKOB. DTO CIPaBEMLIHBO H
AN pajnoJOKaUMOHHOTO MeToga. B ta6a. 11 npuBesenbl gaH-
HBe, aHasornunbie AaHHWM Taba. 10, HO A AeKaAHbBIX CYMM
OCaJKoB N0 moyiMroHam miomanesio 100 u 400 kM2,
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Ta6auya 11
Omu6ku 50, 75 n 90%-Hof o6ecneyeHHOCTH
i PaJAHONOKAUMOHHOr0 H3MEeDEHHS JeKAJHBIX CyMM
| 0CajKoOB (%) Ha UOJAHTOHAX nJaowanbio 100 u 430 xm?

Hrm MM
ObecnevendocTs, %
>0 >2 >0 >
100 km? 400 km?
50 20 18 25 25
75 40 28 28 28
90 95 54 32 32
Ofbwee KQIHUECTBO
OCaJKOB 33 CE30H: _
MM 466,6 4645 |- 1134 1134
% 100 99,5 100 1060
Usicao nexaj 25 21 6 6

CpaBuusaa uudpu ta6aug 11 u 10, nerko BuAeTb, YTO Tou-
HOCTb M3MEpEeHHH JeKaAHbIX CYMM OCaJKOB 3aMeTHO Bbile. [nq
Bcex noxuell (Hyuy 2> 0 mm) sHauenus 50%-uwpix KBanTuiaell ang
JeKafHLX cymMM Ha noauroHe 100 xm? yMeHbLIAIOTCS MPHUMEPHO
B 2,5 pasa, a na mnoauronme 400 kmM?—B 2 pasa. [daa Gosee
CHJBHBIX AoxAelt (Huz=2> 1 MM u xexaga ¢ Hp; 2> 2 MM) coot-
BeTCTBYIOIHE OLIMOKH YMeHbIIaloTCd B 2 pa3a Kak Ha TI0JIUroHe
100 km?, rak u Ha noaurone 400 kM2,

Henocratounoe KoanmyecTso Marepnana (ofliee KOJHYECTBO
HaOJIIo0AeHHbIX JeKal ¢ JOXK/ISMH Ha 3TOM [IQJUTOHE PABHO BCEro
TpeM) He MO3BOJMJIO NOJYYHTHL CBeAeHHst 00 omnbKax pasinyHoH
00eCneYeHHOCTH M3MEDEHHI JIeKalHbIX CyMM OCaJKOB Ha IOH-
rode 8600 km2, -

Iliaa wianoeTpanny NpUBeseM TOJALKO BEIHUYHHB OUHMOOK H3-
MEPEHU JeKaAHbIX CYMM OCa/IKOB [Jsd 3THX Tpex aekan: 42,
—4 1 6%. TouHo Tak e KOPOTKHH psjJl CpABHUTEJNbHBIX Hab/110-
Jesnfl (Bcero aBa JIETHHX ce30Ha) He JaeT BO3MOXKHOCTH 06oc-
HOBAHHO CYAUTb 06 omudxax 3a 0oJjee AnUTEAbHBIE IPOMEXYT-
K¥ — MECSIbl ¥ Ce30HbBL

ToyHoCTb M3MepeHUH KOJIMYeCTBA OCARKOB padnoJOKallfoH-
HBIM METOAOM, @ CJelOBaTeNbHO, H BO3MOXKHOCTB €ro npakTtaie-
CKOI'O HCIIO/Nb30BAHUsSl CYINECTBEHHBIM 00GpasoM 3aBHCAT OT CTe-
MeHu yCTOHUMBOCTH KO3 QUINEHTOB cornacoBanus K BO BpeMeHH.
JJ1s1 BBISICHEHUST 3TOTO Bolpoca ObIN pacCuuTalbl KoahUILLeHTH
corJlacoBaHUs JJIsT OTAEJbHBIX JeKan W Mecsauen ceszona 1965 T.
W AAd ABYX ce3oHoB 1964 u 1965 rr. PesynbraTtel npuBeieHbl B

! Bo Bropoif crpoke tafn. Il yKa3aHa XapaKkTepyucTHKA [EKaj] N0 TOMHHE
COSl BHIMABILUX OCAAKOB (Hyn> 0 MM, Huy > 2 Mm).
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12. 3aecy BeanuuHa K ans cesona 1965 r. npunsara 3a

eﬂﬂm’my' Bce ocranbHble 3Hauedust K BbIpaxKe€Hbi B 10JAX
ee.
or H Ta6auya 12
Ce30HHBIE, MECSiYHbIe B JeKajHble KoueGaHHs K03 duliieHTa
COTrJacOBaHHUA
e
IToauron
Mepyon {100 km2) 20100 wm?) 6 (100 xM?) | 2—5 (400 km2)
l K Hn.vx MM K HIIJI MM K Hn.n MM K HH.’! MM
Cezon 1965 r. 1,00 | 160,1 1,060 | 1424 1,00 |156,9 | 1,00 {1134
Ceson 1964 r. 0,69 91,6 1,01 58,1
Wionp 1865 r. 1,38 30,6 0,65 29,9 1,01 5131 — —
Wioap 1965 r. 1,23 59,2 1,61 49,0 1,1 422 | 1,411 55,1
Asryct 1965 r. t 0,75 36,1 1,01 39,8 089 | 30,8 077 | 346
{—10 VI — — 0,37 108 1,11 144 — —
11—20 VI 1,22 5,6 1,09 5,0 0,75 96| — —
21—30 VI 1,42 25,0 1,15 14,1 1,10 | 273 — —
1—10 VII 1,59 32,7 1,56 26,8 1,07 | 2401 1,35 222
11—20 VII 0,13 0,5 0,50 0,1 — — 1,15 30
21—-31 VI 1,09 26,0 1,46 22.1 1,21 182 1,49 | 299
1—10 VII 0,75 33,2 1,00 38,4 088 ) 30,71 077} 321
11—20 VIl 0,73 2,9 1,17 1.4 1,00 0,1 ] 0,76 2,5
2131 VIII — — —_ — — —_— — —
1—12 IX 0,82 34,2 0,86 23,7 092 | 326 0831 237

Kak BumHO, BeJHYHHA Ko3(pduiMeHtTa COrIacoBaHWs, Onpe-
IeJeHHas! N0 MeCAYHBIM nNepuojam, MeHsaercs ot 0,66 mo 1,6]
€ro Ce30HHOTO 3HAYEHHS.

Benuuuna K, ompenmesnenHas no gexajam, Kosgeodmaercs ot 0,13
zo 1,59 cesonnoro 3Hauenus; Takum o0paszom, 3aHaueHus K, ompe-
AeJEeHHBbIE 110 OTHOCHTENLHO KOPOTKUM UPOMEXKYTKAM BpPEMEHH,
H3MEHSIIOTCS B HIMPOKUX npenesax. CaenosBatenabHo, AJS TOAyUe-
HHSL MOCTATOYHO HaJeXKHbIX CE30HHBIX 3HaueHUH KosdpuiueHnra
corsiacoBaHusi Tpebyercss JUTENbHBII TPOMEXKYTOK BpeMeHH,
CDaBHUMBIH C IPOROJAKHTENBHOCTLIO BCEI'O CE30HA KHUAKUX ocaj-
KOB.

Becbma koporkuit psjy nabmiojeHu#l (Bcero sapa JeETHHX ce-
30Ha) He JaeT BO3MOXKHOCTH C/esiaTb AOCTATOUHO ONpeleseHHbie
BbIBO/IbI OTHOCHTEJNBHO ycTORuuBocTH K npu mepexoje oT Ce30Ha
K cesony. Tak, AJst NOJUTOHa 2, pacHNoJOXKEHHOTO Ha DAaccTos-
Hup B2 km or PJIC, Beauunna K mo paHHbiM [964 r. okasaJgach
pasHo#t 552105, a no manupim 1965 r. 8,0-10% 1. e. pacxoxje-
Hue cocraBugo 31%. B To Ke Bpemsa /s NOJNUIOHa 6, HaXoAs-
Llerocs Ha pacCTOSHUH 75 KM, 3TH 3HAU€HHs COOTBETCTBEHHO pPaB-
Hbot 14,1.105 u 14,0-10% 1. e. pacxoxiaeHHe COCTABJSET MeHee
1%. Otcrona caenyer, uTo Aag TOro, 4ToObl MOJYUYHTb HaJ(€XKHBIE

9 A. M. Boposukos . 109




RaHHble 00 YCTOHUWBOCTH CE30HHBIX 3HAYEHu#H K03 duunenrqy
COTJIaCOBAHUSI U HX U3MEHEHHAX OT TOla K roay, tpebyercy 603
Jee AAuTebHbIH psia Habalonenni, )

Anannsupysi TOYHOCTb H3MEPEHHs KOJMYeCTBA OCAKOR pa-
AHOJOKAUHOHHEIM METOXOM, BECbMA HHTEPECHO CDAaBHUTS mopy.
ueHHble OMMOKM MeTofa ¢ OWHOKaMH Ha3eMHOH 0CalKOMepHop
CeTH pas/MYHOM IVIOTHOCTH. Takoe COMOCTAaBAEHUE MO3BOJHT .
JYUHTb HEKOTOpOe NpElCTaBJeHue O CPABHUTENBHBIX 10CTOWY.
CTBax 0OOOHX METO/OB.

B rtaba. 13 npusenennt 3nauenus omn6ok 75%-HOH o6ece.
YeHHOCTH M3MEPEeHUs CyTOUHBIX CYMM OCaJKOB /st CeTH Passyy.

Hofl nuaotHoctd, paccuutaHHsie B. C. Tosy6GeBmiM mo TLAHHBIy
nonauronos BHUIJI I'TH B Baanae.

Tabauya 13
OmuGxu 75%-10# 0GecneyeHHOCTH M3MEPeHHS CYTOMHBLIX CyMM
0CaJKOB (%) Ha3eMHON CeThLIO PA3JIHYHOH NIAOTHOCTH

TaotHocTh ceTH, npubop/km?
Hnomglzu,,
M:
« Y10 1/50 1/100 1/500 171000 1/2000

50 20 60 73 94 98 98
100 14 42 70 91 98 98
500 6 19 31 88 95 95
1000 4 13 22 78 92 94
2000 3 10 16 60 80 93
5000 2 6 10 38 68 90
10000 1 4 7 27 A7 82
50 000 0,5 2 3 12 21 36

Tabauna 13 xapaktepusyer BeJHUYHHb OWHOOK CYTOUYHBIX
CyMM ocalkoB co caoeM >0,1 mm.

HanoMuuM, uto 3Hauenus omubok 75%-Ho# obecrnedeHHOCTH
pPANUOJOKALMOHHOTO MeTOJa COCTaBJSIIOT JJS OTHAEeNBHBIX JOX-~
gefi ¢ Hyn2»1 MM aas naowaaun 100 kM2 639%, ans nnomajiu
400 gm? 51% u gas mwiomanu 8600 xm? B0Y% (raba. 10) ! Ta-
KuM 06pas3oM, AJg CpaBHeHHs ¢ JA2HHBIMU Ha3eMHOH CeTH MOXHO
CYMTaThL OWMOKY pajHONOKAallMOHHBIX u3MepeHUH 75Y%-Hol obec-
NeueHHoCTH He npeBocxoasiuiei 656% HesaBucumMo oT maoiafy
H3MEpeHHUH.

CpaBHuBas 3Ty BeJWUYHHY c KaHHWMu Taba. 13, Buaum, utoO
npu u3MepeHusx Ha miouiaan 100 km* pagHoIOKAUMOHHBIA MeTOR
0 TOUHOCTH H3MepeHUH He ycTylaeT HaseMHOH ocCaiKoMepHOH
ceTH MJAOTHOCTHIO OfnH npubop Ha 100 Km? npm usMepeHuAx Ha

! Hekotopoe HeCOOTBETCTBHE CPAaBHUBACMBIX OCAAKOB NO  TOJHIHHAM
cnoes (Hog>> 0,1 MM mo ocamkoMepHuiM pnamubim # Hnyz 2> 1 MM wmo papuo-
JIOKAIHOHHBIM) KOMIUEHCHPYETcs pas/iuiueM [POILOJIKUTEbHOCTH OCaAKOB —
CyTOUHBlE CYMMBI HO OCaJKOMepaM H OTAEAbHBIC A0KAH NO PafHONOKATOPY.
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oM ALH 400 xM? — Ha3eMHOH CeTH IJIOTHOCTbIO OAMH npubop
2 300 KM? H TpH HM3MEDEHHSX Ha MIOWaLu 8600 km2— cetn
[IOTHOCTBIO [PHMEPHO OAHH npubop nHa 1300—1400 KMZU.

B macroflllee BpeMs CPEAHSA MIOTHOCTb OCaJKOMEPHOH CeTH
ya pABHHHHOH uacTu Coserckoro Cow3a-—oHa cTraHnus Ha
500—13 500 KM?, mpuueMm Haubosiee 4acTo O4MH npuGop NpHXO-
qurcs Ha M/0WALb 1000—~2090 kM2, CaenosaTenbHo, paccMart-
ypaeMblil PajMOJIOKALHOHHbIH METOA MO TOYHOCTH HM3MepeHHit
SKBMBAJIEHTEH CYLIECTBYIOLIEH OcaJAKOMeDHOH ceTu mpu usmepe-
quax Ha mgowaad 5000—10000 km? u npesOCXONMT ee HpH u3-
MepeHHAX Ha MeHBIIHX MIOWAAAX, OCOGEHHO Ha IUIOWAASX B He-
CKOJIbKO COTeH KBaJApaTHBIX KujioMmeTpoB. Hanpumep, utobm c
[OMOLIBIO OCAAKOMEPOB TNOJYUMTL DPABHYIO paMOJIOKALUOHHOL
TOYHOCTh H3MepeHHH CyTOYHBIX CYMM OCaJKOB Ha [Jjoulaju
100 kM2, HeoOXOAMMO CO31aTh CeTb, 3HAYUTENBHO NPEBOCXOISA-
Lyl0 MO TYCTOTE CYLIECTBYIOULYIO, TaK, uTOOb HA KamIblii KBaj-
par pasmepom 10X 10 kM mpuaxoauaoce 1o 0AHOMY mpuGOpy.

§ 3. BJIAAHUE BbiEOPA MAPAMETPOB 5 H K HA TOYHOCGTb
PAJIUOJIOKALLHOHHOT 0 METOLA W3MEPEHWA OCALKOB

KayecTBO pajAROJOKAUHOHHbLIX HabJIOJeHUH, eCcTeCTBEHHO,
[OJI2KHO 3aBHCETb OT TOTO, HACKOJIBLKO yAAuHO Mbl BHIOpaJju pa-
6ouylo GOpMYyJy, OTpaKAIOUIYI0 CBA3b HHTEHCHBHOCTH OCa/KOB
¢ papuosxo or HuX. QueBuIHO, 4TO 00a mapaMeTpa TECHO CBS-
3aHbl MEXAy coGoét u yTo OT BLIGOpa NOKasaTesdsl b 3aBUCUT W
BenuuuHa Kostduurenta K. BosHuKaer BOOPOC, KaK MEHSIOTCSA
-OWHOKH pagMONOKALHOHHBIX H3MeDeHHH IpH H3MeHeHHH napa-
merpoB b 1 K u kKax Bbi6paThb ONTHMAJIbHbE 3HAYCHUS ITHX Ma-
paMeTpos. ‘

Hans orpera Ha atu Bompochl 00paloTKa AaHHBIX CPABHH-
TeJbHLIX HabJjlofeHull Ha nosuronax I, 2, 6 u 2—5 Owia npo-
BelleHa B [IeCTH BapHaHTax AJsd 3HAYeHUN Mokasarenas b, pas-
woix 1,05 1,3; 1,5; 1,8; 2,1 u 2,5. CootBercTByioline KO3DPUIHEH-
Tl corviacoBaHus K onpelensinch, Kak M paHee, U3 YCJIOBHHA
COBMNA/JeHUs CYMMBI OCAJKOB 33 BeCh CE€30H COBMECTHBLIX PaJlHOJIO-
KallHOHHBIX ¥ Ha3eMHbIX HaOAoAeHu., 3Aechk He NPUBOAATCH
TpapuK¥ HAKOMJEHHLIX YACTOT NOBTOPsSeMOCTH OLIKOOK, Hbo mo-
CTaTOYHO 4eTKoe Npejcras/ieHue o0 stoM Aaer Taba. 14, comep-
Xanlasi BeJHUYMHbl OWMOOK M3MeHeHHs COOTBeTCTBeHHO 50, 75 n
90% -Ho# o6ecneyeHHOCTH AJIA [AOXKAeH C Pa3iHYHON TONIUMHON
C/I0% OCAKKOB NPW pa3ubix 3HaueHHsax b B paloueli (opmyse.

BuumaTennHOe o3HaKOMJEHMe ¢ AaHHBIMU Taba. 14 npuBomut
K BBLIBOJY, 4TO B mpejaenax usmenenus 6 or 1,3 mo 2,5 ownbxu
MEHAIOTCS CpaBHUTENLHO caabo. JeficTsuTe bHO, M AOKAEH cO
cnoeM ocasxop Gospiie | mm omunbra 75%-Ho#l obecneueHHOCTH
Konebserea or 60 o 67% A/s noauroHos maomwazabio 100 km?
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Taﬁflulm 7
Omubxn 50, 73 U 90%-Hofi 00eCNEeYeHHOCTH NPH pPa3AMYHBIX
3HAYeHNsX napamerpa b

Toman® | Sesen ’
R “°9yf"’ 1,0 i 1,3 , 1,5 I 1,8 2,1 {T
Toaurox naomanpio 100 xm?

50 ’ 57 z 54 l 53 ‘ 52 56 l 56

>0 75 I 97 92 95 100 4 107

80 } 193 208 195 200 220 230

50 i 52 40 40 40 38 37

>1 | 75 81 67 65 } 60 ‘ 65 64

90 123 105 ( 106 i 93 88 93

50 54 30 30 l 33 33 32

>5 75 I 80 53 48 i 48 52 48

S0 95 75 70 l 66 68 64

MNoagron miomanpio 400 km?

50 58 } 58 I 50 ‘ 35 54 1 59

>0 75 113 ‘ 108 t 112 ] 125 125 135

| ' 225 222 235

{ 3] ! 28 32

51 53 57

67 77 78

42 44 43

61 68 68

72 I 87 86




or 51 10 589 naJas mosuroHa njowanbio 400 kM2 B cpennem
5TH goneGaHus HEBEJIUKU M HE MPeBOCXOAAT 10%, 4to cpaBHUMO
Bel}‘[I/ILII/IHOlUf pa3bpoca, BH3BaHHOH HEAOCTATOYHOH CTaTUCTHYe-
ofi 00ECIeUeHHOCTBIO JAHHHIX CPABHHTEJLHLIX HaGJI0/leHuil.

CK .
K 3aMeTHO OOJBIIIM omMBKaM NPHUBOAHUT HCIOJbL30OBaHHe 3Hade-
yusa b=10. 3necy ownbku pocrurarnr 80%.

TaxuM 06pa3oM, Mbl NPUXOJAMM K HECKOJbKO HEOXKHAAHHOMY,
4o upe3BHUaHHO BAXHOMY BBIBOAY: BeJHUHHBI omuboK paguoao-
<allMOHHbIX H3MEDEHHIl CPeJHEero C€J0s OCaAKOB 3a JO0K/Ab B
cpeiHeM c1260 3aBuCAT OT BHIOpaHHOro IOKasaTenas b mpu ero
yameHenuu ot 1,3 10 2,5

[oBopsl O KauecTBe MeTOJla, Mbl BCE BPeMa ONepUpyeM MOH:A-
uaMH OWHOOK pas/inuHofl 00eclnedeHHOCTH, a He HIMPOKO pac-
HpOCTPaHeHHbIMH CPEAHUMH KBAAPATHUECKHMH OWHOKaMi. IST01
(aKT He CIYYAEH, JeI0 B TOM, 4TO B CHIY CreUHbHKH CpPaBHU-
rTeJbHbIX HaOJIONEHUH (LaHHble HA3eMHOH TYCTOH CeTH IpUHU-
MaiGTCA 3a HCTHUHHBIE) U IIOJOXKHTEJNBHOCTH H3MepseMoll BeJsu-
yuiibl (/0 BBHINABIIMX OCAJKOB He MOXKeT ObITb MeHblIe HyJIs)
pacipejeneHie pPaJiHOJOKAUMOHHBIX OLINOOK H3MepeHus Ccios
OCaJIKOB HECHMMETPHUUHO M CYIIeCTBEHHO OTJHYaeTCcs OT HOp-
ManapHoro. CpaBHUTEJBHO MaJioe KOJUYECTBO CJIydaeB C OYeHb
Goabllioll oWNOKON pe3Ko yBesHuMBaeT 3HAUEHHE CpelHeH KBal-
patndeckoil omHOKH. OcoGeHHO ~CHIBLHO acHMMeTpHs OMIHOOK
nposisiasercs npu caabblx ocaikax ¢ Hpz<1 MM. CpaBuuBas
taba. 14 u 15, MoXHO yOeauTbCH, UTO CPeJHEH KBAaJApaTHUYECKOH
olHOKe ¢ pajHOJOKAaLMOHHBIX HW3MepeHH#l CJ0d OCaAKOB 34
LO¥KIb COOTBETCTBYET olmuOKa npuMepHo 75%-HO# obecnedeHHO-
cTH, a He 68,3%-Holt o6ecneyeHHOCTH, KAaK 3TO HMeeT MeCTo Ipu
HOPMaJILHOM pacrnpefetenun omubok. Jdus goxaelt ¢ Hyy 2> 0,
T. €. [Asd BCEX JOXKAeH, B/ouas M ciabule, BeJHUYHHe G COOT-
BeTCTBYIOT ominbKky 80-—859% -Hol obecneyeHHOCTH.

BBuay Toro uto HekoTopble aBTOPH OMNEPHUPYIOT CPEAHHMHU
KBajpaTHueCKUMH OIMHUOKaMH, &I CpaBHEHHUS IOJYUeHHBIX pe-
3yJbTaTOB ¢ MoAOOGHBIMU paboTaMu IOJEe3HO U 3[eCh IIPHBECTH
3HAYeHHS] CPEAHMX KBaJApaTHYeCKHX OMMOOK M MOMYTHO PaccMoT-
petb BANAHUE BEIGOpa napamerpa K Ha Ty omuOKy.

B npensiayuiet raaBe nogpoGHO OGCYKIATHCH BO3MOMKHbBIE
npuHuunel Boibopa Kosdguuuenrta corsaacosanua K. Hanomanm,
UTO TOJNLKO BLIGOp IO PABEHCTBY CYMM OCaAKOB 34 Ce30H, olpe-
ACNEHHBIX pafAMOJOKALMOHHBIM METOLOM H HA3€MHOHM CeTbIO, MO-
KeT HMMeThb NpaKTHYeCKoe 3HaueHHe, HOO TOJBKO 3ITOT CHOCOO
ofecrieuuBaer Jerko JOCTYMHYIO TAapHPOBKY pajuoa0KaTopa B
A1060M myHKTe 10 pe3ynbTaTaM HabJIOJeHHI B TeueHHe Ce30Ha.
Onpeﬂ,eneﬂue K u3 ycaoBusi oGecreueHuss HauMeHbLIeH -KBaj-
PaTtuyeckoii owHOKH H3MepeHHs /IOl OCajJKOB 3a JOXKAL Npak-
THYeCKH HeoCYLLeCTBUMO, ubo g4 3TOro Tpe6yeTCH co3nanue
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Tabauy, 15
Cpenune KBaapaTH4YecKHe abCOJIOTHbIE G H OTHOCHTENbHbIE 0% oMby,
PaIHOJOKAUNOHHBIX U3IMEPEHHN CJ0EB OCAZKOB 33 ROMAbL ¥ yx
MHHAMANbHbIE 3HAYEHHS (0, M Og)

Homep nosurouna

aﬁe(Z‘o

Hyp >0 mm

n 62 68 63 A7 21 21 21 22 24
Ty MM 243 2,69 173, 2041 102) 085} 072} 079| 076
0 MM 2,52 2,82 L73( 207} 111} 088! 077| 084| 080
Oo: % 73 73 53 70 62 56 56 46 76

o % 150 164 103 182 91 72 1128 49

157
Hyy > 1 um
n 34 33 29 19 11 13 12 12 13
0y MM 3,27 3391 273 314 137 106| 091 1,16 09
0 MM 3,36 3,57 273} 325} 147) 111} 0,97| 1,14] 101
Sor % 57 36 55 40 47 45 44 46 52
o % 77 74 70 42 61 63 51 54 68
Hypy > 5 um
n 10 10 12 6 2 1 1 1 2
Oy MM 60 | 48 32 54
0 MM 6,1 49 3.3 54
O % | 46 40 34 52
or % 46 40 34 53

ClelyaJbHOH, AOCTATOUHO TYCTOH W JIOPOroCTOsieldl MJIIOBHOIpa-
thuueckoil ceTn Ha GOJMBLIOH MJIOMIAAH.

CpaBHuTesbHble HabM0aeHuss 1965 . no3BoJaM/IM BHIIOJHUTD
aty pabory. B taba. 15 npuBenenbl abGcoJOTHBIE U OTHOCHTEJIb-
Hble cpejnHe KBaJpaTHyecKHe OWIUOKU ¢ M Oy, a TaKXKe MUHH-
MaJbHbie HX 3HayeHHMst Oy U Opz, HalgeHHble no dopmynam § 7
ryaspt 1V, 3aech e npuBeseHb yucaa CaydaeB 7, 10 KOTOPBIM
BBIMOJIHAJNCD pacueThl. MHTepecHO CPaBHUTb Tak¥Ke, HaCKOJBLKO
Ko3(ppunuentsl coriacosanus Ky u Ko, COOTBETCTBYIOUINE MHHH-
ManbHbIM CPeAHHM KBaApaTHYeCKUM abCOJIIOTHBIM H OTHOCHTE/Ib-
HBIM OMIMOKaM, OTJMYAIOTCH OT NPHHATHIX KO3(h(ULMEHTOB CO-
raacosadus K. CootsercrBywomue peqauuutnl Ko/K u Kg/K fis
pas3HblX MOJUTOHOB W JoXK/Jell npuseldeHbl B Tabj. 16, rae takxe
yKasaHol ¥ uucaa cayuaen. Tabauua 16 cBUAETe/NbCTBYET O TOM,
yTo yeM GoJsblle CAOH [A0XKAs, TeM MeHbuie paszauuatorca K, Ko
u Ko, 1. e kKo3duLUeHT corjacoBaHus, HafifienHble MO COB-
NajieHHi0 Ce30HHbIX CYyMM OCaJKoB, [PUO/IHIKAIOTCA [O Mepe yBes

114




-

pueHns MOULLHOCTH JoXKJeH K Kos(hduuueHTam, obecneunBaio-
ﬂrm MHHAMaJbHble a0COMIIOTHBIE U OTHOCHTE/bHBIE CcpejHHe
%aﬂpaTI{quKHe ONIHOKH.

O6cyM HECKONBKO jeTasbHee RaHHule Tada. 15 u 16. [pe-
e BCEro JerKo BHIETb, uTO abco/oTHREIE OIHOKM B onpenene-
quu CJA0Sl OCalKOB 0 MpH BpIOpaHHOM KO3(ulNeHTe COFaaco-
panus K BecbMa HE3HAYHTENLHO OTIHYAIOTCA OT MURHMAJ/IbLHO
p03MOXKHBIX OMOOK npn Kosdduunenre Ko, a camo snauenne K
oriuuaercs or Ko mpaktuuecku He Gosee dem Ha 20%. I[Tpu stom
¢ poCTOM TJIOUIA/H TOJHIOHA OTKIOHEHHS B CpefHeM yGbIBAIOT.

Ta6ruya 16

3pavenns K03 UIHEHTOB cornacoBaHuss K ANs pasHbIX MOJUTOHOB
W XapaKrep OTKJAOHEHHHA OT H4X KoddduuueHToB K, B Kot

{loauron

76 73)72’76

’ 1)2)5

2—-5 J 7a

Paccrosimue or PJIC xo ueHTpa noawroHa, kM

55,2 ’ 65,2 l 75,2

59 , 35,3 ! 45,3

3L9 ] 52,8 ’ 70,8

Cesouusie K+ 10723

7.1 [ 8.0 | 14,0 I 8,3 { 6,7 ‘ 6,6 l 91 ! 10,0 ] 14,6

Huyn 20 mum
no62 68 |63 |47 2 |2 A |2
KoK | 0,84[ 076 | 100 | 091 ] 087 | 090 | 089 ] 088 | 0,905

KoK | 035 | 031 | 049 | 029 | 0,54( 064 | 07 | 084 l 0,32

Hun> 1 My
n ]34 133 129 [19 (Il ll3 IIQ Il? '13

KoK { 0,86{ 0,78( 0,98{ 0,93( 0,88( 0,90 ( 0,89 [ 0,87 | 0,91

Kot/K ]_0,61 } 0,59] 0,66] 0,88| 0,88’ 0,68 | 081 [ 0,76 l 0,66

Hyy > 5 MM

n [10 ‘10 l12 (6 (2 {1 1 1 l?

OrHocuTennHble e OWHMOKM s Beex AOXKAeH, BKAOYas H

ciabule (Hyy 2> 0), CylllecTBEHHO Bbille MHHUMAaJ/ibHbIX. CHIbHO
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pacxoistes B 3TOM caydae ¥ koapduumentet K n K,
C POCTOM CJIOA OCafKOB 3TH OWIMOKH, Tak XKe Kak U pa
s¢p¢uumentos K u Ko, pesko yObiaior. Takum obpasowm, SicHo
uTO s TOrO, 4TOObl M30eXaTh HeONPaBAAHHO GOMIBIIOTO By,
HuA caabulx AoXKAell Ha KooQQULMEHT COrVIaCcOBaHUS, MOXKHg ol-
pefleuTh ero 160 3 paBEeHCTBA CE30HHBIX CYMM OCAajKOB, ingg
H3 MUHHMyMa CpejiHell KBaJpaTHYECKON OWNOKH 3a NOKIb y gy
B KOEM Cjyuyae Hejb3sl OMPeleNHTh €ro u3 YCJIOBHSA MHHUMyyg
cpenHell KBaApaTHICCKOH OTHOCHTENLHON OMUGKH.

Hast moquronos nnowmaibo 100 kM2 nake Ad8 A0XKAeH cq
cioeM ocaikos Gospiie | MM gpr MOXKeT ObiThb MeHbIUe oy ya
15—20%.

Taknm oGpasoM, gaHHbBIE O MHHUMAJbHBIX CPEJHUX KBajgpa-
THYeCKHX OTHOCHTEJbHBIX OLIMOKaX MOTYT [IPUBECTH K HEOGOCHG-
BaHHOMY NPEACTABJACHHIO O NOBHILIEHHBIX KayeCTBAX PANUOOKa-
UHOHHOTO H3MEPEeHHsS] CPeJHEro CJIOsl O0CaAKOB A OTHOCUTENbHO

HeOOJbIINX IIOLIAZed W CPABHUTELHO C1alhiX ACKAEH €O caoey
ocankos 1—2 mm.

¢ Onnagq

§ 4. BNHAHUE 3ABUCHMOCTH NMAPAMETPA K OT WHTEHCHUBHOCTH
O0CALKOB HA TOYHOCTbL PAJMONOKAUWOHHLIX W3MEPEHU

B konue § 5 raasbl IV onncoiBaercs cnocol ydera BO3MOK-
HOTO BJMSHUA HHTEHCUBHOCTH OC4AKOB Ha Ko3dhduuuesT corsa-
coBarusi K. Itor cnocod npepycMaTpuBaeT pasOueHue BCEX CNy~
yaeB HaGMIOACHNMII HO TPyMNaM, B KaK/10#l W3 KOTOPHIX OCHOBHOH
BKJad B OCA/lKM BHOCHT WMHTEHCHBHOCTh 3aJaHHOTO JHAaNa3oHa.
Boiop muanasoHa HHTEHCHBHOCTEH s KaxKJoH TPYNMb Opei-
CTaBJisleT onpeje/eHHble cjoKHOCTH. C OAHON CTOPOHB, J/1s1 00-
Jiee TOUHOrO HaXOXKJAeHUst sapHcHMocTH Ky (/) Tpebyerca noipoo-
Hoe pasbueHwe MO MaJjbM HHTepBasam usaMenenus [. C ppyro#
CTOPOHBI, B CHJIY HEJOCTATOUHON CTATHCTHKH CPABHUTE/LHBIX HA-
6/1100eHU#l B y3KMe HHTePBAAbl H3MeHeHUs [ momajer CAMMIKOM
MaJo Ccayuaes, 4TO NpPHBeJeT K O0JblIOMY ciay4afiHoMy pasbpocy
Touek Ha rpaduxe Ky(/).

IIpuHuMast BO BHUMAaHWe yKasaHHble cooBpaKeHust ¥ HaKoMl-
JIEHHBIH ONBIT pabOTHl C MaTepHAIOM paHOJOKALHOHHBIX HAOJII0-
Jenuii, HHTepBa/] H3MEHeHHs WHTEHCHBHOCTH OCaJKOB B KaX-
Aofi Tpynme OblI NPHHAT TaKHM, YTOGLI MOIMHOCTb OTPaXKeHHOro
OT 0CaJKOB CHTHaja H3MeHssgach He Gosee yem ua 10 p6. Tak
KaxK Ha npuMeHsIBIIEHACS HAMH PajvoJOKAUHOHHOHA CTaHIHU H30-
JUHHH pazuo3xo cjaefosanu depes 3,3 a6, TO 370 03HA4ano, 4To
B [EPBYI0 CpPynny Homajanu AOXKIH, OCHOBHOH BKJjaj B KOTOpBIE
. BHOCWJIH TaKHe HHTEHCHBHOCTH, IIpM KOTOPBIX MOLIHOCTb OTpa-
JKeHHOTO curnaja P, He npeBblnana P,y Gosee uem Ha 10 a6,
BO BTOpYIO rpynny — Ha 10-—20 16 n 1. 1.
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Ha puc. 19 HaueceHb 3HaueHHs KBZ%—“, HaflleHHbIe
pa

sl kax ol rpynmel poxjeh. Ilo ocn abclyce OTJOXKeHb! 3Ha-
—&

e HUS B:lOlgT):}- Toukn OTHeCeHBl K CEpegHHaM COOTBET-
r0

CcTBYIOUHX MHTEPBAJIOB. Jlerko BHjeTh, YTO C YBeJHUEHHEM HH-

7eHCUBHOCTH OCaLKOB (C poctoM B) BemuuiHa K5 yomsaer. Or-

MeueHHAs 3aKOHOMEPHOCTb 0COOEHHOG OTYETVINBO NPOABJACTCS Ha

Ke
e

x—17

] H

)
0 10 20 30 40 50836

Puc. 19. Xapaktep 3aBicHUMOCTH K03dduiMesTa coriaaco-
BaHusl OT HHTCHCUBHOCTH MOMIS JAs HOAUrOHOB /[, 2,

’

nonuronax / u 6. B to Ke BpeMst AJs NOJHIOHOB 2 U 2—5 CTO)Ib
YETKOH 3aBHCHMOCTH He 0OHAPYXKEHO. DTH HOJUIOHBEl 32HNMAIOT
NPOMEXKYTOUHOE TOJNOKeHHe MO PACCTOSHUIO OT PalHOJ0KaTopa
NO cpaBHenuio ¢ nojuroxamu / u 6. [losaTomy npasujibHee Npo-
BOJUTb COOTBETCTBYIOLIMe KpuBble Kp(B) AAA NOJHTOHOB 2 n
2—5 (B Hawlem cJyuae 3TH KpHBBIE COBNANH) MeXKAy KPHUBLIMH
BJs noauronos I u 6. SlcHo, 4TO Tipu 3TOM BBEJEHHE TMONpaBoy-
HOro MHOXMTeds Kp BpsA JIM 3aMeTHO YMEHBUIAT OLIMOKM u3-
Meperu#l Ha noJauromax 2 u 2—5. OnHako TpoBEJAcHHe TOmpa-
BOYHON KpUBOH B JAaHHOM CJyyae IO peajbHbIM TOYKAM MPHBEJO
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OBl K DPe3KOMY pPasNuyuio B XOAe KPWBBIX JUIsi PASHDIX NOJypg.
HOB, YTO (hH3HUYECKH Hesb35 CUHTATh ONPABLAHHBIM.

Urax, npunss sHaueHust Ky A48 pasHbIX NOJHLOHOB B cogr.
BETCTBHH C pHC. |9, MOXKHO ONpefeauThb HCIPABJIEHHbIE PaHo,o.

KallMOHHBIE CJIOH OCAAKOB 3a KaXKAbill M0KAb Hpa Mo MeTonpge
onmucaHHo#l B § 5§ raaent [V. Pacuerst Oblid BHIMOJHEHH npﬂ'
b=1,5. [loay4yennsle pesysbTaTol npeicraBaens B Tabi. 17--]g
COAep:KallUX 3HAUEHHs OMHOOK pasHoOil 0BECIeYeHHOCTH Ans op.
HOeNbHBIX JOXKIeA u AeKal H U3MeHUHMBOCTH KO3POhHulMeHTa cg.
riacoBanusa K nmo aekaiam 1 Mecsuam.

Tabauya 17

OwuOKH pPasIHYHOH 06GECNEeYeHHOCTH PafMONOKAUMOHHOTO HBMEpeHuy
KOJHMYeCTBa OCAAKOB 3a OTAeJbHBIH ROWAL NpH yyeTe
3aBHCHMOCTH K09 duunenTa cornacoBaHusi 0T HHTEHCHBHOCTH 0OCaixoB
HA npoauroHax naomanabio 100 u 400 km?

Cunofi 0cazKos, MM
Ofecnecn >0 l >1 1 >5 >0 l >1 l >5
100 xm? l 400 wm?
50 48 36 28 58 30 40
75 77 60 42 120 50 70
90 188 89 58 200 65 88
Tabauya 18

OuvOKH pas3aHyHOl o6GecneyeHHOCTH
PafHONOKALHOHHONO H3MEPEHH S EKAJHBLIX CYyMM
OCafKOB Npu yyeTe 3aBucuMOcTH Kodddunuenra

COTacOBAHHSl OT HHTEHCHBHOCTU OCAJKOB
Ha noJjuroHax naomanso 100 u 400 xm?

Cuaoil ocankoB, MM
it U S O U
100 wm? 400 M2
50 18 18 20 20
75 30 26 23 23
90 60 45 27 27

Cpanenue T1aba. 17—I19 ¢ taba. 10—12 ykasbiBaer Ha He-
KOTOpOe TMOBBIIEHHe TOYHOCTH pPajHOJOKALHOHHBIX H3MepeHHH
Opy y4yeTe 3aBUCUMOCTH KO3((HUMEeHTa COrIaCOBAHMSA OT HHTEH-
CHBHOCTH OCaJKOB. DTO CKa3biBaeTCd Ha YMeHbUIeHUH oMuOOK
H3MepeHul ¥ KoaebaHu#l koaddumuenton K. OpHako BbpaxkeHO
OHO CPaBHUTENbHO ¢jal0 M 3TO, MO-BUAHMOMY, CBHAETEJILCTBYET
0 TOM, YTO OCHOBHOH BKJ/aJ B OLIMOKH PajHOJOKaUHMOHHBIX U3-
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jepeHuit BHOCAT He KoseGaHWs MHTEHCHBHOCTH OCaiKOB, a Apy-
rue (HaKTOPHL. C apyrofi cTOpPOHBL, CTATHCTHKa HAGII0LEHUH CTOb
yaad, uTo B HEKOTODBIX C/yuasX yJYUIICHHs 3a CHET yyera WH-
reHCHBHOCTI MOTYT ObITh CKPBITH! CJAYYaHHBIMH OIHOKaMHU.

Tab6ruya 19

Mecsiuble H Jlexainble Kone6anusd Ko3(hPpUUUEHTOB COTNACOBaHUSA
OTHOCHTEILHO CE€30HHON BeJUYHHBI NPH.YydeTe HX 3aBHCHMOCTH
0T UHTEHCHBHOCTH OCAJKOB

Homep moaurosa Homep noawurona
[Tepuon [Mepuoxn
! 2 6 2-5 1 2 6 |25
Viotn 1965 . |1,35 072101 — | 11—20 vII ' — ’0,32 00 | 1,34
Vioan 1965 r. j1,13 1,30 | 1.16 [ 1,32 21—31 viI ]1,o3|1,45|1,36 1,59

Asrycr 1965 r.]0,77]0,97|0,88 0798]  1—10 VIII [0,77{ 0,96[0,87[ 0.77

1—10 VI ‘ — ]0,45 ] 101 — | 11—20 vl |o,79 [ 1,12[ 1,43/ 0,93
11--20 Vi [1,20 | 1,30'0,93 — | 21—31 vIII l — | - l S
2180 Vi , 1,30) 1,00] 1,04} — ) 1—121X  ]094]083]095 086

—

.08

1—10 VII | 1,22’ 1.20 ’ 1,06

Pacemorpenue ta6a. 19 mpuBOAMT K BBIBORY, UTO Aa)ke IipH
yyeTe HHTEHCHBHOCTH OCaJKOB CE30HHHICe KojeOaHus Kopu-
HHEHTOB COTJIACOBAHHS MOTYT JOCTHIaThb HECKOJbLKHX [AeCSTKOB
IPOLEHTOB,

§ 5. HEKOTOPBIE BO3MOXHOCTH NOBLILEHWA TOYHOCTH
PAJJHONTOKAUOHHOTO W3MEPEHHA OCAJIKOB

ITpn cpaBHeHHU pe3y/bTATOB pajMOJOKALMOHHBIX H3MepeHHu#H
KOJTHYECTBA OCAJIKOB, NpoBeseHHBIX B 1964-—1965 rr., c gaHHbBIMU
IJIOTHOR IIIOBHOMETPHUYECKOH CeTH YCTaHOBAEHA OTHOCHTENBHO
HEBBICOKAsl TOYHOCTb pa/HoJiOKallMOHHOro MeToja. Hapsaay ¢
OYeHb XOPOMIMM COBIAZEHHEM PaJHOJOKAaLMOHHBIX CYMM OCAAKOB
B psiie JoXK/Aell ¢ MCTHHHBIMH 3HAaYeHUAMH HepeldKH omubky, H0-
cruraioue 100% u Gosnee. Vcnonbsosanve Ko3¢hduLUeHTOB cO-
TylacoBaHUA, MOJYUEHHBIX Ha OCHOBe Hal/I0JeHnil OJHOTO Ce30Ha,
AJsi 06paGoTKH AAHHBIX MOCAEAYIOIIUX JEeT yBeJHYHBaeT owub-
KH, TaK KaK TapUPOBKY B PAsJiMUHbBIE CE30HBI U /IS PA3HBIX paifo-
HOB OKasbiBaloTcsi pa3iumyHbiMH. OCHOBHOH NpUYMHOM owuGOK
ABJISIETCS] HEYCTOMUMBOCTL CBsisH P, u [, o6yc/loB/I€HHAs npex/e
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BCEro BapualMsMH CHEKTPa pa3MepoB Kamedb. TexXHuueckye
ownGKH, TaKHe, KAK MOrPEIHOCTH PaJHOTEXHHIECKAX USMepeny)
M HETOUHOCTH OUpENeJEHHs MapaMeTpoB PaAnOOKATOPA, Hrpajoy
BTOPOCTENEHHYIO POJb.

B cBA3u ¢ 3TMM MOBbILIEHHE TOYHOCTH CTAHOBHTCH TMiaBHoj
3ajaveil AajJpHeHIIMX paboT MO YCOBEPIIEHCTBOBAHMIO MeTOjop
NpUMEHEHIsT PAAHOJNOKAAHE A U3MePEeHHs 0CaldKOB.

HexoTtopble BO3MOXKHOCTH YJYYIICHHS TOYHOCTH PAaRUOJIOKZ-
UHOHHOH HH(OPMALWHK BHITEKAOT M3 ONyOJINKOBAHHbIX 3a HOC/e]-
HUe TOAbl PesyJabTaTOB H3YUeHHS] 0CaJKOB KaK OOBEKTa Pasug-
JIOKalHOHHOTO Habmofenns. Konaupa [76] ucnonnsosan ans pac-
yeTa OTPAKAEMOCTH W NOIVICHIEHHs] MHOIOUHC/AEHHLIE TaHHBe o

- KOHLIEHTDAUMH W paclpeleseHdn Kanesab 10 pasMepaMm B HOXKAAX
pPa3JHYHOrO THIIA TPH PAa3JUTHOH HHTEHCHBHOCTH BBINAAAlOULux
ocaikoB, nojydennsle ®dynsusapoit [53]. On nokasan, 4To npw
HEW3MEHHON WMHTEHCHBHOCTH OTpa’kKaeMoCTh MOXKET H3MEHSITheA
noutd B 10 pa3. B TO ke BpeMSl COOTBETCTBYIOLIHE OTKJOHEHHS
3aTyXaHUs OKa3aJuch CyllecTBeHHO MeHblie. [lpu mocrosnHoh
HHTEHCUBHOCTH OCAJKOB 3aTyXaHWe MOXKET H3MEHSTbCH TOJIBKO B
2 pasa. OGcyxnasa noJyueHHble pe3y/abTaThl, Kofjaupa mpuxoaut
K OUEeBHAHOMY BBIBOAY O GOJIbIIEH TOYHOCTH M3MEPEHUS NPH HC-
MOJH30BAHNHM CBS3M MEXKAY 3aTyXaHHEM PaAHOBOJH M MHTEHCHB-
HOCTBIO HOXK[A.

Fogap [B4] mpoBen wuccienoBanus 3aTyXaHWs DajHOBOJNH B
ocaaxax Ha soJgne 0,86 cm. Ero pacuernl 3aTyxaHusi NO TOYHLIM
(popmynam Mu Ha OCHOBaHHMH 3KCIIEPHMEHTAJIbHbIX HaHHbIX Kesa-
Kapa (71] nokasbIBAOT NPAMYIO NPONOPUUOHAJBHYIO CBSI3h MEXKY
HHTEHCHBHOCTBIO AOXKAA W 3aryxanueM. CobCTBeHHble 3KCIepH-
MeHTbl ['oflapa B OCHOBHOM IOJATBEPIWJIH Pe3yJabTaThl pacyeTos.
3aMeTHHH pas36poc 3HAUEHUN 3aTYXAHUA NMPW NOCTOAHHON UHTEH-
CUBHOCTH OOHAPYXKHMBAETCS TOJMBKO A/ MAJOMHTEHCHBHBIX JOXK-
neft. OnHako ykasaHHbBIE pa3bpoc BHOAHe OGBACHIETCH HeyCTOH-
YUBOCTBIO NOKa3aHAH MIOBUOTPadoB, HCIOAL3OBAHHBIX B HA3EM«
HBIX H3MepeHusX, NMpu MaJjofi HHTEHCHBHOCTH 0CaAKoB. Pe3yib-
TaTtel T'ogapa xopomo corjacyioTca ¢ JaHHLIMH APYTHX ABTOPOB.

B. M. Myunuk [16] npoBes usamepeHus cnekrpa pasmepos H
KOHLeHTpaluu [JOXKAEBBIX Kalesb B OcCajkax HajJ 3KCITepHMeH-
TaJbHBIM MeTeOpOJOrHYecKHM INOJMroHoM Ha Yxpauue. O6paGo-
TaB NONyYEHHBIE JaHHBlE, MYYHUK Hallen, YTo AaXe B MyHKTaX,
pPasHECEHHbIX Ha HECKOJIBKO [eCSTKOB KUJAOMETPOB, AIA AOXKAeH
OJHOT'O W TOTO Ke AHS1 yPaBHEHHE CBS3M NPaKTHUECKH OJUHA-
KOBO. AHasoruuHele H3MEPEHUS U pacuerbl, NpPOBeAEHHbIE
W. B. Mpunkuseim u B. M. eikysossiM B 1965 r. gas pafioHa
Bannalickofi BO3BBILIEHHOCTH, TaKXKe NOKasa/j u YCTOHUHBOCTH KO-
5(¢(UIKEHTOB CBA3H BO BpPEeMEHH, XOTHl U 33 CPOK TOIbKO 2—3 ua-
ca. JTu pe3yJabTaTBl coraacyloTes ¢ oOHapykeHHbiM Ha Bada-
Jlae coBnajeHHeM 3HaKa OWMOOK INpu paAuoJOKALHOHHOM H3+
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wepeHiH TMONYCYTOUHOTO COA OCaiKOB Ha pasHeCeHHHX INIO-
maasax.

Cumc [92] nceneioBas BapHallii Ha3eMHOIO CIIEKTpa pa3MepoB
ganeab JOXKIs U Denpe3eHTaTHBHOCTh KO3 puuuentos Z — I-co-
OTHOIIEHHUH, TOJyYeHHbIX B OIHOH TOUKe MAIs BCeH IJIOLLanH
poxas. B GonpumiuicTBe cayyaes CHMC TOJyvasd BBICOKYIO KOp-
pensiHUIo ko3 dunuenTos Z — /-COOTHOLEHHH B TOUKax, pasHe-
cepubix Ha 32 kM. CyliecTBeHHOe pasnnude KO3 UILHEHTOB
HalileHo TOIBKO AJs1 ROXKJs, NpejiCTaB/IsBIIero coueTanue ¢ppou-
Ta/IbHOTO JIUBHA C 00/I0XKHBIMH OCAAKAMH.

OcHOBBHIBASICb Ha IPHUBEJEHHBIX pe3yJbTaTax, MOXKHO IMpef-
cTaBUTb GoJee TOYHBIA paAHONIOKALMOHHBIA MeTOd H3MepeHHUs
0Ca/KOB, COXPaHSIOUMHA BO3MOXKHOCTh OLICTPOrO MOJYUeHHS HH-
dopmanuu AJas obmwupHok nioiaau. Merton notpe6yer HekoTo-
pOTrO YC/IOKHEHNS PaANOJOKALMOHHON alnapaTypsl 0 MOXKeT GbiTh
YCIIOBHO HasBaH Croco0OM Tekylleli CaMOTAapUPOBKH palnOJIO-
KaTopa.

[MpuBLKI H3MepEHHS CBOAUTCS K PeryJspHOH TapHpOBKe pa-
JHONOKATOPA, H3MEPAIOUIEr0o OCaAKH OOBLIYHBIM METOJOM, OCHO-
BaHHBIM Ha HCNONbL30BaHUU Z — [-cooTHOIIeHus. TapupoBka co-
CTOHT B HAXOXKJAeHMH Ko3(h(ULUEHTOB ypaBHeHHs cBS3U. Csefe-
st 00 WHTEHCUBHOCTH OC3jAKOB, HeOOXOAHMEBlE HIJH TapHPOBKH,
nonyuarorcs HabmiogeHneM 3a OaMXKalIMMH 30HaMH OCaiKOB
Ha BOJIHe, HMemwllell 6oJbllIoe 3aTyXaHHe.

Has toro 4to0nl MeTOJ OKasajcs NpakKTHYeCKH OCyllecTBH-
MBIM, HeoBXORUMO BpIGparb TaKylo JJMHY BOJHB, AN KOTOPO#
3aTyXxaHHe B OcajKkax JocTatouHo Bequxo. Ilpencrasasercs, uto
AJs HepBblX ONBbITOB ULeaecoo0pa3Ho HCMOJb30BaTh BosHbl 10 n
0,86 cm. KoHeuHo, mpHu peasibHO TOCTHXKHMBIX HNOTeHLHa/laxX pa-
Anonokartopa ¢ BosaHo#l 0,86 cM MOXKHO OyfeT MONYUUTHL AaHHBLE
0 34TyXaHHHU TOJIbKO JAJSi YaCTH 04aroB OC4aAKOB, pacrnosoXkKeHHbIX
BOIM3Y PaAAMOJOKATOpa ¥ HE SKPAHUDOBAHHBIX HHTEHCHBHBIMH
auBHAMU. OnbiT Habarogennit ya cranuuu MPJI-1 mokaswibaer,
4T0 OOHapyXKeHHe HoXKIeH Ha yjajgeHun mopagka 50 xM BHOJHE
ocymlectBuMO. BO3MOXKHO TaKikKe, UTO OKaKeTcss HeoOXOMMBIM
HCNOMB30BaTh B MIVIJIHMETPOBOM KaHaJje ycTpOHcTBa AJs BHIJe-
JeHns caabmix curHaaos. [logoOuble ycTpoHcTBa yKe paspabo-
TAHM U TIPUMEHSIOTCH.

MoXHO TpeanosoXuTh, UTO HONYILLEHHsT O CBOHCTBAX ocaji-
KOB, Ha KOTOpbIX OCHOBLIBAaeTC§ INpelJjaraeMBli MeToJ, u3Mepe-
HHS, B HEKOTOpBIX cJydyasx He GyAyT BLINOJHATLCH, HO U IIpH
3TOM KOJHYECTBO I'PyOO0 OMNOOUHBIX U3MEDEHHH JOJKHO pe3Ko
cokpartuthcs. «Tekyuias caMoTapupoBKa» NpH H3MepPeHHH ocal-
KOB Ha paJHOJOKAIlMOHHON CTAHUHH MOMeT OBTh OCylllecTB/eHa
HeckosbKUMH crocobamu. OnTHMasAbHEIE METON, B KotropoMm Oy-
LYT CodYeTathbesl TOYHOCTb, NPOCTOTA H ONepaTHBHOCTb, Oynet
HalileR TOJIbKO MOCJ€ HAKOIJIEHHs [JOCTaTOYHOrO OIbITa.
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Paccmorpum_Gosiee noapoGHO npeisaraeMbiii MeTOA uamepe.
Hus ocankos. s peanusaunu MeToAa HeOOXOAHMa pPamnogg.
KalHOHHAs CTaHUMA, paboTaiolilas Ha ABYX AJIHHAX BOJH, gua.
rpamMMbl HalpaBIEHHOCTH AHTEHHOH CHCTeMBl KOTOPOH B 06opy
Ainana3oHax OAMHAKOBBI, @ HX OCH COBMELIEHbl C [0CTATOYHOf
TOuHOCThIO. Ha Bo/iHe, He 3aTyxalouled NpH pacnpoCTPaHEHHH g
OCajKax, M3MepsieTcsi PajMONOKalUMOHHAA OTPaKaeMOCThb ocay-
KOB Z,. IHTEHCHBHOCTBL OCA/AKOB ONpefensieTcs Ha OCHOBAHHHU cgq-
otHoweHus Z,=AI?. KosbulHeHTH 5TOr0 COOTHOMIEHHS MOryq
OblTh ONpeleseHbl Ha OCHOBAHHH TOJNbKO PaAHOJOKAUMOHHLIX H3-
Mepenu# Z. U 3aTyXaHWs Ha JBYX AJuHaX BoaH. [eficTBHTenbHo,
MOIIHOCTh CHTHAJOB Ha BXOJe MNPHEMHUKOB pajiMoJoKaTtopa p
000HX JHaNa30HaXx BOJH MOXKHO 3allHCATh Kak

= C.Z,
P, =i, (5.1)
[
-0,2 { kydR
Po=SZeyo 0, (5.2)

rie Cy, Co— KOHCTAHTBI; Zgi, Zes — PAaRMONOKAUHOHHbBIE OTpaKae-
MOCTH Ha BOJIHAx M M Az R — paccrosHue; k; — xostdduuuenr
ocaab/ieHust B ocajkax Ha BoJHe )y (B 16/kMm). Ecaum B paguo-
JIOKAIlVOHHOW CTaHIIMH TPEAYCMOTPEHA KOPpeKUWs CHrHaJj0B Ha
kBaapat paccrosuug, To (5.1) u (5.2) cmenyer mucaTh B BHje

p:lzcnzeh (53)
R
_ —O,kazd’?
Plo=CpZo0 o | (5.4)

rae Cy, Ciz — KOHCTaHTHI, onpelle/isieMble mapaMeTpaMu pafuo-
J0KaTOPa U CXEMBI KOPPEKIHH.

Has m060f napbl TouYek, JieXalluX BHYTPH 30HBI OCANKOB H,
KOHEUHO, BJOJIb JyYa pajHOJOKAaTOpa, PACCTOAHHA 10 KOTOPHIX
R’ u R”, norapudmbl OTHOLLEHUS MOILHOCTEH CHIHAJOB Ha ABYX
AJHHAX BOJIH PaBHEL

— R
B\ C Zy\
lg(£r) =1g &t 41 (4 0,2 [ kydR, 5.5
B(7r) =teg Te(Z) + Of AR 6D
- R
Py . _(_:_1_ Zey \"
lg(52) =legr+ig(52) +o,20f kAR (5.6)
PasHocth sorapudmMoB OTHOLIEHU#H MOILHOCTEH
Z 41 R’
A=lg£§—;fl,,+o,2 f kydR. 6.7)
(7:2) R ‘
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Kak ye ykasbiBanoch, xosddguunent ocnaGieHnsi Ha BOJHe
0.86 CM CBs3aH C HHTEHCHBHOCTBIO OCa/KOB JIHHeHHO, MO3TOMY

ky=kod. (5.8)
ﬂpeILHOJIaFaH qyTo CHeKTp pa3MepOB Kaneab MaJio u3MeHsieT-

csi B Npeaeax BblOpaHHOH 30HLI OCA/IKOB, MOMKHO ONMYCTHTH Mep-
pbifi uieH B NMpaBoit wacTu (5.7), Toraa

o
A =02k, j [dR (5.9)
g
481871
2 A
T—=goicar (5.10)

rae I — cpefnee 3HaueHue | Ha otpesdke (R’, R”). Onnospemen-

HO C u3MepeHHeM | MOMKHO ONpelesuThb CpelHee 3HaueHue Z, HA

toM ke oTtpeske (R’, R”) u mnoayuute napy 3HaueHu#l Z, u I.

[ToBTOpsis TaKHe H3MEDPEHHS MHOTOKPATHO B Pa3/iMUHBIX YACTSX
30HBl OCaZKOB, MOXKHO OTHICKATh CPelHME 3HAYeHHUs1 KO3 PuLLeH-
TOB COOTHOWIeHUS MeXny Z. u I. Ecau Ke TMOLTBEPAMTCSA Bhi-
BoJ O cjJaGol 3aBUCUMOCTH TOYHOCTH DaJHMOJIOKAIHOHHLIX H3Me-
penuil oT napamerpa b, ToO 3ajada 3HAUMTEJNBHO YIPOCTHTCH.

Cuutas b 3amaHHBIM, Heoéxozmmo 6yner HafiTH snums koaddu-
uuenT nponopuuonasbroctd A. auabl orpeskoB (R’, R”) nmas
H3MepeHusl ocnab/eHus] Ha BOJIHE Ap JOJVIKHB ObITh BbIOpaHBl U3
ycoBusi ofecrieueHust HEOGXOAMMON TOYHOCTH H3MePeHUs Besu-
quHbl /. BaXKHbIM AOCTOMHCTBOM NpEAJiaraeMoro MeTofa H3aMepe-
HUS KOJIUYECTBA OCALKOB BJsETCS TO, YTO OH HCKJIIOYaeT He-
o6xonumMocTs abcoNOTHON KaauOpOBKH  palHOJOKaTOpd, UTO
CYLIeCTBEHHO YMeHbIIAeT anmnapaTypHbie MOTPEIIHOCTH H3Mepe-
Hu#t. Onpenenenne Ko3bhduuueHTOB Z — [-COOTHOIICHHA MOXKeT .
ObITh aBTOMATU3UPOBAHO, DTO MO3BOJUT NPOU3BOJUTE TAPUPOBKY
paAMOJIOKAaTOpa Uepe3 KOPOTKHME OTpPe3KH BpeMeHH, 4TO MOXKer
0Ka3aTbCst HeOOXOAMMBIM TIPH HEYCTOHUMBOM CHHONTHUYRCKOH 06-
CTaHOBKe B palioHe HaGJIOJeHUH.

Eciu usnoxeHHble cooOpaKeHHsT OKaxKyTcsi TpPaBHJIbHLIMY,
TO MOXKHO HafeATbCs, YTO IPU HCIOJB30OBAHWY [JISl HU3MEPeHUs
0CaJKOB JIBYXBOJIHOBOTO paiHOJOKaTOpa YAacTcs MOJNYYHTb Me-
TOX, AOCTATOUHO ONEpPaTUBHLIA W TOUHBIH, U NPU 3TOM COXPAHUTh
BO3MOXHOCT, 0630pa 0OJbIIOA IJIOLIAJA¥ M3 OJHOTO IYHKTA Ha-
6aonennfi. [locaennee CBOHCTBO, KOHEUHO, FIBUTCS pelIAOIUM
TIPH OlleHKE 3KOHOMUYECKUX MPenMyILecTB U3MepeHNs KOJHIeCTBA
0CajiKoB pannonoxauuonﬂbmu cpefcTBaMH.




SAKNHWYEHUWE

C/10XKHOCTb OpPTaHH3alNM W TPOBE/EHs MACCOBHIX CPaBHu-
TeJbHBIX HaOJI0JeHHH 00yCJAOBHIa OTHOCHTEIBLHO Majloe KoJu-
4eCTBO OOGCTOATENLHBIX IKCIEPUMEHTANbHLIX UCC/IEA0BaHUH, Bbi-
IOJIHEHHbBIX 10 HacTosAllero BpeMenH. bonbliast yacts ony6anxo-
BaHHbIX CTaTefl CONepPKUT AAHHble SMU30ZHYECKHX HabJ0feHHH
JUIY DPe3yJibTaThi HeKOTOPHIX VIPOUIEHHBIX PAacyeros.

Hmenno nostomy, 3akaHuHBasi KHHUTY, NOJE3HO IPUBECTH AaH-
Hble HEMOCPEJCTBEHHBIX CPABHUTENbHMX HaGuiofeHufl (cM. npu-
JoXKeHue) H CHOPMYJIHPOBATL Te BLIBOAbI, K KOTOPBIM MBI MpH-
Y B pesysabTaTe JBYXJIETHEr0 3KCIepHMEHTA.

1. Hoxau, paiomipme cjgou ocajgkos Oosee | MM, HalexkHO
(GUKCHPYIOTCH DPagHOJNIOKALHMOHHOA CTaHuuell 3-cM JAManasoHa
(tuma APC-3) B panuyce no 80 gm. [lpu 3ToM cjedyer uMeTh
B BHJY, YTO M3-3a NIOMeX OT MECTHBIX IpeiMeToB GjmxKaias
OKDRCTHOCTh CTaHuuu (Ao R=20--30 Km) oxa3piBaercs «Meprt-
BOH 30HOH» C TOYKH 3peHHS U3MEPEHHs KOJIMUEeCTBA 0CaJIKOB.

2. Ilpunumas, uro 1=K(Pf)1fb, Heo6XOANMO uMeTh B BHAY,
uTo mapameTp K CyHIeCTBEHHO 3aBUCHT OT paccrostHus. Ilo naH-
HhIM HabmwopeHudl 1965 r. B pafione r. Bannas, okasagnoch, 4TO
K Bospacraer ¢ paccrosinuem npumepHo Ha 0,06—0,08 16/xm.
CyilecTBeHHOe BJHsiHHE Ha H3MeHeHune K ¢ pacCTOsiHMeM OKasbl-
BaeT, BHAMMO, 3aTyXaHHC PaJHOBOJH INPH PacHpOCTpaHeHHH J0
ouara 0cazkoB W o6paTHO. B CBSI3M C 3THM MOXKHO OXKHIaThb, UTO
3aBHCHMOCTb Ce30HHBIX KO3(P(UINEHTOB COIaCOBaHusl OT pac-
crosiausi Oyner Oosee CUJIBHOH AJA JOXK/IJAMBBIX pafiOHOB 3eM-
HOTO mapa u GoJjee cnaboll — aast cyxux paiioHoB. Kpome Toro,
Ha XOA KpuBo# K(R) MOryt BAusdTh d Takne (haKTopHl, KaK Opo-
rpadus, 0cO6EHHOCTH KOHKPETHOTO ce30Ha M Jp.

3. Ilpu BeIGOpe KO3()PULHEHTOR COTJIACOBAHMA H3 YCJIOBHS
COBNafeHuss CyMMBbl OCaZKOB 3a C€30H OIIHOKH pafuog0KallHOH-
HBIX H3MepeHuii ci1abo 3aBucaAT OT napamerpa b pabGoueli dop-
MyJabl npu udmenennn b ot 1,3 1o 2,5.

B ¢Bs3M ¢ 3THM MaTepuasbl HaGIOACHU T, IPOBOAUMBIX B pa3-
HOe BpeMsl B pa3JIHYHBIX paloHax 3eMHOro uiapa, memaecoobpas-
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4o 06pabarbiBaTh MPH OXHOM H TOM JKe 3HayeHuH NMapameTpa b,
470 TO3BOJUT JIETKO CDABHUBATL MEXKJly coGolt moJayueHHBIE pe-
ayapTaThl H BLIAGMNATL HX Ce3OHHBIE I reorpaduueckie ocobeH-
HOCTH.

4. [lpn HM3BECTHBIX 3HAYEHHSIX CE30HHBIX KOS(b(bDI/ILLHeHTOB
cOIMIACOBAHHS TOYHOCTb PajHOJOKALHOHHEIX H3MepeHuli moaycy-
TOUHBIX U CYTOUHBIX CJIOCB OCAAKOB Ha MIOMAINX IO 400 km?
sKBHBaJEHTHA TOUHOCTH, OOGecleyuBaeMoi HaseMHOH ceTbio C
[OTHOCTBIO OAMH npubop Ha 300-—400 km?, »

[Ipu CO3aHHH CHENHMAIbHOH CTaGUABHON PaiHOJOKaUHOHHOM
cTaHlMM C dBTOMaTHYeCKOo# 00paboTKOH NaHHBIX MOXKHO paccyu-
THIBATDL HA CAEAYIONIYI0 TOYHOCTE HM3MEPEHHS CJI0f OCaAKOB 3a
f0XKAb: Ha Taomlagax Oogee 100 kM2 omuGkH B MoJAaBAsOUEM
GospLIMHCTBE cayuaeB OyayT me Gonee 30-—-40%. B oznom cay-
yae U3 AeCATH 3TH OWIMOKH, BUAUMO, npeB3odayT 50% u B oueHn
pelKHX caydasx (oauH pas u3 25—30 ciyuaeB) 3Ti OMINOKH
moryT pocturath 100%. IlpuBenennbie uudppl OTHOCATCS K A0XK-
IsM, AalomnM caod ocaikoB Gogee 1 mm. [asa Gosee caabuix
gox el olOKN MOryT ObiTh 3HAYUTENBLHO BbIIIE.

5. B HacTosililee BpeMs Mbl He pacroJjaraeM CBELeHHAMY O
xapakrepe KoJeOaHHH Ko3(PQUUHEeHTOB COrMacOBaHHs OT CE30Ha
K cesony. Ecam 3tH KojgeOaHWsT 3HAUYUTENbLHBI, TO pPajuoJ0Ka-
LHOHHbIE W3MEpPEHHUSI OCAJKOB C HCMOJb30BaHHEM KO3 (dHuIUeH-
ta K, olpeleseHHOTO MO JaHHBIM IpeAblAyLIero ce3oHa, MOTYT
IPUBECTH K 3aMETHO Gojee BBICOKHM OIIMOKaM MO CpaBHEHHIO
C NPUBEJEHHBIMH B II. 4.

6. YkazaHHoe 0GCTOATENBCTBO, & TAKXKE CPaBHUTEABHO 00Jb-
WHe OWHOKH M3MepeHuH JaKe NpH OTCYTCTBHH 3aMETHBIX KoJje-
6aHull KO3((HUUHEHTOB COrJIAaCOBAHUS OT CE30HA K CE30HY MNpU-
BOAAT K HeOOXOAMMOCTH IIOMCKOB TNPHHUMIHAJIBHO JAPYTUX BO3-
MOXKHOCTE!l UCMOJAb30BAHUSA pPAAMOJOKAUUH AJAA  ONpeseseHHs
KoanyecTBa ocagkoB. OnHAa U3 TAaKUX BO3MOXKHOCTeH 0OcyXKiAeHa
B § 4 rnasm V.

7. HajeXHOCTb PaJiMOJOKAIHOHHOTO OOHAPYXKEHUST CHJbLHBIX
0CaJIKOB, NpUHUHUNHAJLHBIE NPEHMYLIECTBA MeToJa N0 CpaBHe-
HHIO ¢ MeTOAOM OCAaZKOMEpPOB (ONMEpPAaTHBHOCTb, OOJpIIAf IJIO-
waab o63opa W 1Ap.), a TakxKe INEPCIEKTHBB €0 BO3MOXKHOTO
YAydlieHns: HO3BOJSIOT AyMAaTh, UTO PaAHOJOKALHOHHBIE MeETOAHI
3afiMyT onpesesieHHOe MeCTO B CHCTeME DEryJasipHOd CcaysxGbl
HabaozeHui 3a ocagkaMH.

10 A. M. Boposukos
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IPHJIO)KEHHE

JlanHele O CPEAHEM IO MOJHIOHY CJOE 0CajJKOB 33 [OK[b MO PajHofoKa-
UHOHHBIM H [UIOBHOrpaguyecknM usMmepennsM (r. Baanai, 1965 r.)

TlpuBe/eHH NaHHBE O CIOAX OCAKOB, HAOJIOABIUNXCA B TeYeHHE JIETHErO
cesoa 1965 r., M3MEDEHHBIX DPAAUOJOKAUHOHHLIM H MAOBUOrpaguueckuM Me-
ronamu. Ciyuad, KOrja papuHOJOKAUHOHHbE H3MEPEHHA MO TeM HJH HHBIM
qpHYHHAM HE NPOBOJI/IMCh, a TaKiKe CJydaH, KOrJa 3aperHCTPUPOBAHHbIE Ha
gemje OCalKH He Obl1H OTMEUEHbBI PANMONOKATOPOM, B 3TH TabJHUbl He BOMUIH.
Ecni pajMO/IOKAAOHHBIC U3MEPEHHA He NPOBOAM/INCL B TEYEHHE TONILKO 9aCTH
BpEMEHH JOXAA, TO U3 CYMMH OCA/IKOB MO MJIOBHOrpay HCKIOUANach €OOT-
peTCTBYIOIIAs YacThb (oTMeueHo B TabJiuuax 3Beafoukofi). Kak mpasuso, npo-
JOKHTENBHOCTD A0XK/s MO IIIOBUOTPadUYECKHM NAHHBIM (OJblie, YeM no pa-
JHOOKALHOHHBIM. DTO B 3HAUHTENLHOH CTeIeHH CBA34aHO ¢ GOMbIUEH HHEPLHOH-
HOCTbIO MUoBHOrpada Kak H3MepuTespHOro npubopa. OAHH A0XKAb 110 MIOBUO-
rpad)y 9acTo COCTOMT H3 HECKONbKHX HOXKJEH 10 JoKaTopy.

Cnou ocagxkoB no paauwonokatopy (Hpa) u ocagkomepHoit cetku (Hyuyx),
npuBefieHHble B Talauax, MPEeACTaBAAOT COBOH cpeaHue coH Ha MJoOMALH
KOHTPOJIbHBIX TIOJIHTOHOB.

Cuoofi ocankoB 3a JOX[Ab N0 pPAaAHOJOKALHOHHBIM u3MepeHHsM (Hpa)
paccuuTaH NpH TAPHPOBKE PAaXMONOKATOPZ METONOM NpPHPaBHUBAHHUS CJOEB
0CajKOB 33 Ce30H, MOJYYeHHBIX DAJHONOKAUHOHHHIM METOLOM # MO [aHHBIM
ocaakoMepHo# cern. [Tokasarenn b B pacueTHoli hopMyJse npuHAT paBHbM 1,5.

Hauanoe zoxaq
(10 MA0BHO- IMponoauTeAbHOCTb 10K IS, Ca0#l ocarkoB 3a
rpady) Yac. MuH, EOMXEb, MM
Ne
n/n Rara
i NAKBHO-
4ac., MuH. n“(:”?:f:;y norpaq)yno Hpn Hyy
Monuron / (100 km?)

1 12 VI 12 00 2 39 323 3,01 20%
2 {12—13 VI 18 10 4 09 15 20 0,515 212%
3 19 VI 15 50 2 39 10 10 0,926 14

4 20 VI 12 51 12 09 0,063 0,0

5 20 VI 16 40 12 2 55 0,047 0,1

6 21 VI 509 212 8 32 1,36 3,3

7 24 VI 7 05 40 320 0,164 0,2

8 24 VI 14 30 125 50 3,15 4,0

9 25 VI 11 10 45 2 50 0,42 0,8
10 25 VI 18 00 2 05 225 5,36 6,4
11 25 VI 22 45 15 15 0,0057 00
12 27 VI 17 55 135 5 55 2,33 23*
13 28 VI 16 35 10 115 0,036 0,1
14 12930 VI 14 00 6 15 17 00 3,51 6,6
15 30 VI 10 25 315 7 35 1,22 1,3*
16 1 v 9 20 6 55 8 47 2,54 134*
17 1 VII 20 25 20 55 0,495 05 .-
18 1 vl 22 00 20 40 0,0071 0,1
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1 podoascenye

Hauano noxas
(o nAOBHO-

ITponomKHTeNLHOCTD A0S,

Caoft ocankos aa

N rpaty) 4ac. MHH, A0XKIb, MM
u/n Hata

qac. Mui. Egl\.giggg norggl(gyuo Hle Hm1
19 3 Vil 11 27 125 7 03 4,26 1,2 %
20 4 VII 10 37 45 17 0,77 0.1
21 4 VII 11 35 120 48 0,92 0,4
22 4 VII 15 08 1 00 52 0,55 02
23 4 Vil 16 45 30 109 0,039 0,1
24 4 Vil 18 38 2 40 2 02 0,486 1,1
25 4 VIl 22 20 105 137 1,57 1,4 %
26 45 VII 0 03 50 5 57 0,117 0,0
27 5 VII 12 47 10 33 0,157 0,7%
28 5 VII 13 38 10 14 0,020 0,0
29 5 VII 14 50 40 10 0,214 0,0
30 5 VII 15 06 15 47 0,040 0,0
31 6 VI 329 2 45 4 48 1,83 31%
32 7 VII 13 43 3 20 0,0019 0,0
33 7 vl 15 35 25 25 0,157 0,0
34 7 VIl 19 05 40 145 0,72 0.2
35 9 vl 2 50 25 4 10 0,488 0,1%
36 9 vl 14 00 25 1 40 0,039 0,0
37 9 Vil 18 30 140 2 55 513 9,7 %
38 10 VII 314 20 7 26 0,0148 0,1*
39 13 VII 13 35 120 2 41 378 05
40 21 VI 12 23 15 07 0,063 0,0
41 21 VII 14 15 40 57 273 0.8
42 21 VI 19 00 20 40 0,028 0,0
43 23 VII 13 17 25 133 1,15 1,8
44 24 VII 18 20 115 308 1,56 2,1
45 25 VII 22 50 6 25 24 00 44 12,3 %
46 26 VII 15 40 130 2920 1,37 0,3
47 27 VIl 16 02 55 108 0,34 02
48 2728 VII 18 15 7 05 17 03 7,02 53
49 28 VII 12 08 30 12 0,021 0,0
50 28 VI 15 02 25 28 0,099 0,0
51 29 VII 8 20 15 140 0,071 0,2 %
52 29 VII 11 27 3 01 0,0007 0,0
53 29 VII 18 20 40 33 0,155 0,0
54 29 Vi 19 43 25 107 0,042 0,0
55 31 VII 210, 2 00 7 40 0,101 1
56 31 VII 14 50 3 50 4 10 4,16 2.9
57 31 VII 19 40 35 50 0,170 0,0
58 1 vl 11 48 303 317 3,89 37*
59 1 Vil 17 12 57 101 2,69 1,9
60 1—2 vl 0 00 5 27 0,0042 0,0
61 2 VIl 0 54 3 04 0,0002 0,0
62 3 VIII 0 22 6 35 7 38 20,7 14,7*




T podorxenue .

H(i‘émrl&,gg%l_ﬂ [TponoIKUTEABHOCTD LOKAT, Cuoit ocankoB 3a
. rpachy) 4ac. MHH. IOMIb, MM
“J\/"“ Hara
wac. st | ao b0y | Porpagy | s Hoy
63 3 vl 8 50 2 36 410 1,19 1,0
64 3VIL| 1638 39 2 12 0,204 02
65 | 34 VII| 2000 320 1300 | 585 35%
66 7 VIL| 82 135 2 34 3,55 42
67 8 VIII 130 151 3 00 1,28 0,6
68 10 VIII 9 35 345 5 38 481 34
| 69 12 VIII | 15 50 2 39 2 40 1,46 0.7
[ 70 13 Vil | 17 40 2 24 107 | 0445 | 00
! 71 14 VI | 16 47 33 15 33 0,022 1,3
{ 72 19ViI| 1615 24 105 0,042 0,0
; 73 19 VII| 1910 57 108 2,03 0.9
» 74 | 21X 432 5 2 28 0,006 01
75 | 0 21X 7 20 28 2 40 0,042 0.1
76 | 21X 10 40 8 50 10 20 9,63 113
77 3 IX 108 2 18 7 52 8,82 35
78 | 3IX 11 42 6 18 42 | 7.62 24
79 | 6IX 8 38 2 20 2 37 1,03 0.7
, 80 6 IX 12 40 25 30 0.1 0.0
81 | © 8IX 19 0t 2 40 5 39 3,86 8,1
82 | . 9IX 132 360 7 33 1,35 1,0
83 12 IX 5 30 113 2 20 0.85 0.8
84 | 121X 10 10 5 35 7 10 8,19 6.2
MNoauron 2 (100 km?)
1 2 VI 10 35 2 27 345 3,40 06 -
2 3 VI 13 03 24 47 0,80 0,4
3 3Vl 19 35 118 135 | 154 2.3%
4 4 VI 155 6 42 16 45 8,60 7.4
5 | 4—5 VI 23 10 51 150 0,59 0.1
6 12 Vi 13 26 54 149 2,59 17
7 12 VI 16 50 45 55 0,87 0.1
8 12 VI 18 50 54 345 0,152 14
9 13 VI 2 05 27 28 00048 | 00 -
10 |19—20 VI 16 00 2 24 12 00 0,91 18+
11 21 Vi 6 50 3 09 6 00 279 2.0
12 2 VI 718 1 34 5 12 1.16 19
13 924 VI 14 46 110 339 1,82 0,75 *
14 |27—98 VI 20 22 135 14 08 1,04 2.0*
é 15 28 VI 13 25 5 27 0,080 0,2
| 16 28 VI 15 36 15 124 0,228 0.2
i 17 |29—30 VI 15 00 9 25 27 00 472 7.1

]‘ ' ' _ \ 133
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I podorsicenye

Hauaao noxas o
(110 NI0BHO- PONOMXHTEABHOCTD RO, Cuoit ocankos 3a
rpady) qac. MHH. HOXIb, MM

Ne
n/n lara

gac, MuH. %Kg:gg;- norgg$;no- Hp,, H
18 1 VIl 923 515 9 37 1,64 10,9
19 1 vl 20 47 50 2 33 0,128 0,4
20 2 Vil 9 40 1 50 5 40 0,304 03*
21 3 Vil 11 50 120 5 40 5,10 32 %
22 4 VIl 10 57 210 2 53 241 2,1
23 45 Vil 15 20 2 50 13 40 0,795 1,9
24 5 VII 11 15 3 315 0,002 0,3
25 5 Vil 15 30 53 3 00 0,284 04*
26 6 VII 2 55 3 30 10 05 4,62 55%
27 6 VII 20 33 15 5 57 0,081 1,3
28 7 VIl 13 10 25 112 0,324 0,0
29 7 VII 19 08 10 113 0,054 0,1
30 9 VII 5 00 35 2 00 0,42 0,2*
31 9 Vil 13 58 35 102 0,664 0,2
32 18 VII 13 08 120 32 0,0715 0,0
33 19 VII 22 25 115 4 05 0,156 0,1
34 22 VI 18 40 50 120 0,0405 0,1
35 23 VI 13 20 35 140 1,49 1,7
36 [25—26 VII 14 12 7 50 11 33 4,45 13,5
37 26 VII 16 00 120 2 42 2,33 1,1
38 27 Vil 16 58 3 35 9 32 5,38 4.4%
39 29 VII 14 52 50 23 0,054 0,1
40 30 VIi 22 00 30 145 0,0156 0,1
41 31 VII 2 50 2 40 6 00 0,294 0,6
42 31 VI 16 05 2 05 3 45 0,875 0,5
43 1 vl 12 10 2 06 4 05 2,48 5,8
44 1 vl 17 52 15 103 0,303 1,1
45 2 vl 028 27 59 0,063 0,1
46 3 vl 0 30 6 27 7 48 152 14,1
47 3 vl 910 2 54 4 50 0,86 1,1
48 3 VIl 16 53 1 00 2 47 0,288 0,3
49 3—4 vl 20 00 3 27 5 50 5,77 52
50 5 VIl 13 10 54 135 0,805 0,5
51 5 VIII 17 35 109 2 13 2,37 24
52 7 vil 8 10 203 350 4,71 47
53 8 Viil 2 40 203 4 05 2,17 1,1
54 8 VIII 18 10 27 32 0,34 0,2
55 10 vIII 11 22 3 09 323 1,77 1,4
56 12 vl 16 00 215 2 05 0,159 0,1
57 14 Viil 15 25 12 4 47 0,063 07
58 19 VIII 17 29 5 36 0,0062 0,2
59 19 VIII 19 40 54 110 1,0 0,4
60 2 IX 11 30 6 05 10 20 7.32 8,1
61 21X 22 50 45 50 0,103 0,1
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N podo.enue

H(?;;a':s“gg:?_“ [1poronunTeAbHOCTL AOMAS Cao#t ocankoB 3a
rpagy) 4ac. MHH. AOXKIb, MM
I;Tfn Jlata
1t a - 1 n BHO-
Hac. MuH. Jxomga'rn;l;y "o r;a%y HPJl A
62 31X 210 110 2 20 1,0 0,9
63 31X 9 30 4 35 42 2,09 0.8
64 31X 14 20 125 310 1,47 1,6
65 6 IX 9 40 140 150 0,523 0,3
66 6 IX 13 07 25 115 0,165 0,1
67 8 1X 22 20 30 1 40 0,524 1,2
68 91X 2 37 135 2 23 3,44 27
69 9 IX 10 47 4 20 333 3,58 0,9
70 12 1X 6 35 50 121 0,67 0,6
71 12 IX 10 00 - 600 8 00 6,05 6,4
MNoaurou 6 (100 xkm?)
1 2 Vi 11 30 2 54 310 2,11 0,6
2 3 Vi 17 59 227 4 01 2,40 0,4
3 4 VI 00 59 7 57 16 11 8,47 13,4
4 12 VI 15 12 121 148 1,62 02
5 12 VI 17 40 4 36 7 00 10.0 7.9
6 19 VI 16 22 148 2 38 0,896 0,7
7 19 VI 21 55 127 6 05 0,262 0,76 *
8 21 VI 3 40 4 43 13 40 5,90 6,3
9 24 VI 12 58 125 125 2,53 44%
10 25 VI 16 35 2 55 4 05 3.45 39
11 28 VI 2 35 30 125 0317 038
12 28 VI 14 31 55 229 1,82 1,3
13 {29—30 VI 14 05 8 55 15 55 9,15 84*
14 30 VI 10 45 2 20 4 08 0,897 1,5
15 30 VI 15 00 38 105 0,63 0,7
16 1 vl 8 18 210 4 32 0,455 14%
17 1 vl 13 35 305 425 0,66 31*
18 2 vl 10 50 45 110 0,152 0,1
19 2 vl 13 00 25 100 0,074 0,0
20 2 Vil 17 50 20 35 0,179 0,2
21 3 VIl 14 49 35 101 1,11 04
22 3 vl 19 25 35 35 1,18 0,3
23 4 VIl 14 20 35 50 0,344 0,6
24 4 VIl 16 00 25 55 0,043 02
25 5 VII 11 30 20 2 28 0,115 0,2
26 5 VI 17 30 45 50 0,24 04
27 © 6 VII 510 135 4 30 1,26 1,5%*
28 7 VI 15 03 115 217 9,70 34
29 8 VII 21 12 120 2 58 0,61 2,5
135




11podorscenye

Havano noxcns
(1o TABHO-

HpOEOJl)KHTe.'IbHUCTb ROMAA,

Caoli ocankoB aa

rpaq)y) yac. MHH. LOMAb, MM
Ne
n/n Ilara
. - HIOBHO-

{ac.  MUH. zgxgiggg norpmpy HPJl Hy,
30 9 Vil 17 40 215 3 50 6,43 9,7 *
31 19 VII 23 44 55 1 06 0,276 0,0
32 22 Vil 18 05 50 55 3,80 1,6
33 23 Vil 13 00 5 50 0,009 0,0
34 25 VIl 17 40 525 6 20 6,54 13,7 #
35 26 VII 0 40 50 210 0,166 04*
36 27 VII 20 45 140 235 0,098 0,2
37 28 VII 9 22 105 138 0,276 0,1
38 28 VI 11 23 130 137 2,22 0,9
39 28 VII 13 19 110 51 0,152 0,0
40 29 VII 15 02 105 2 58 1,45 L1*
4] 29 VIi 18 40 45 151 0,276 0,2
42 1 VII 11 20 1 30 4 20 1,41 5,2
43 1 VIII 17 28 127 2 34 1,85 2,9
44 3 Vil 130 3 54 6 40 9,56 7,6
45 3 VIl 9 00 318 4 10 3,68 2,2
46 3 VIII 15 45 103 2 55 0,497 0,5
47 3—4 VIII 21 15 318 4 45 7,20 5,3
48 5 VIII 12 10 124 105 0,538 0,1
49 5 VIII 20 35 1 54 155 1,23 04
50 7 VIII 8 40 212 3 20 4,46 5,0
51 8 VII 155 127 3 10 0,768 0,3
52 8 VIII 16 50 121 130 3,26 Il
53 10 VIII 12 12 48 148 0,221 0,1
54 10 VIII 20 43 3 47 0,0008 0,0
55 19 VIII 15 20 45 115 0,015 0,0
56 19 VIII 17 20 36 210 0,034 0,1
57 2 IX 11 45 5 40 515 9,90 134
58 23 IxX 23 00 223 4 00 1,71 1.2
59 31X 5 40 35 120 0,207 02
60 3 IX 8 00 115 2 00 0,166 0,1
61 3—4 IX 10 15 8 50 14 15 111 8,6
62 6 IX 10 30 135 220 1,90 09
63 6 IX 16 02 55 118 0,166 0,1
64 61X 17 58 110 3 02 1,89 0,8
65 89 IX 20 00 120 5 00 0,676 1,5
66 91X 2 10 55 2 05 0,221 0,4
67 9 IX 4 30 110 2 30 0,607 0.2
68 12 IX 6 40 1 30 320 0,883 0,7
69 12 1X 11 10 515 7 10 5,99 4,5

[Toaurou 2—5 (400 xm?)

1 1 VI 9 23 905 14 22 2,01 89*
2 2 VI 9 40 3 20 6 16 0,24 0,15*
3 3 VI 913 30 56 0,007 0,0
4 3 Vi 11 50 2 00 5 40 5,10 3,2
5 3 VII 19 30 35 50 0,123 0,025
6 11 15 30 315 0,021 0,05 *




[1podoaxcenue

Hauano rowxas

T1ponoaKUTEABHOCTD NOMAA,

Cao#t ocalnkos 3a

(n%pnaggguo- 4ac. MHH. LOXKIb, MM

n‘)f; JHara B
1o aiHo- JIIOBHO-

yac, MuH. JIOKET(Iley norga(py © Hp/z Hml
7 5 VI 15 00 2 55 4 20 0,83 0,6
8 6 VII 2 55 3 30 10 05 3,84 4,28 #
9 6 VII 20 00 25 7 00 0,025 0,025 *
10 7 VI 12 30 2 55 5 30 0,306 0,0
1 7 VI 19 08 20 6 54 0,097 0,1%
12 9 VII 400 1 20 3 45 0,37 0,17
13 9 VII 13 13 1 25 317 0,563 0,05
14 9 Vil 18 08 2 15 3 52 2,82 4,65 *
15 13 VII 14 16 1 50 3 44 2,20 28*
16 18 VII 13 08 1 40 152 0,062 0,0
17 19 VII 22 95 2 10 4 05 0,378 0,175
18 21 VI 12 12 1 00 45 0,093 0,0
19 21 VIl 14 00 20 20 0,107 0,0
20 22 VII 12 24 425 7 36 0,88 1,1#
21 23 VII 13 00 40 339 1,79 72%
92 {25—26 Vil 13 00 8 55 14 38 5,60 146*
23 26 VII 15 51 1 40 3 09 2,74 0,92
24 27 VIl 14 35 6 10 11 55 6,10 43
25 29 VII 14 22 50 108 0,15 0,075
26 29 VII 18 01 105 5 49 0,202 0,22
97 {30—31 VI 18 52 6 55 15 26 0,584 0,58
28 31 VII 13 18 5 05 912 1,74 0,88
29 1 VIII 11 55 2 33 4 20 2,94 3,45
30 1 VI 17 27 54 198 171 1,0
3l 12 VIII 23 30 36 8 56 0,025 0,075
32 3 VIl 0 30 9 40 133 | 176 14,1
33 3—4 VIII 14 50 4 50 15 08 6,44 48
34 5 VIII 12 55 215 150 0,88 0,3
35 5 VIl 17 15 150 3 36 2,23 18 -
36 7 VI 8 10 2 20 4 18 4,70 39
37 8 VIII 032 2 97 6 26 2,12 0,85
38 8 VIII 17 05 1924 2 35 0,704 0,20
39 10 VIII 9 29 512 7 01 2,34 1,6
40 11 VIII 100 18 20 0,016 0,025
41 12 VIII 15 05 3 42 3 55 2,16 0,8
42 13 VIII 17 19 33 2 34 0,295 0,1
43 14 VI 15 25 18 13 43 0,0026 0,9
44 19 VIII 14 00 2 30 7 00 0,827 07
45 21X 8 00 115 120 0,053 0,025
46 231X 11 00 19 05 3036 | 142 119
47 4 IX 13 25 115 125 0,085 0,18
48 51X 21 30 20 120 0,0008 0,0
49 6 IX 8 43 2 50 6 17 0,78 0,35
50 8-—9 IX 19 17 5 10 13 13 3,90 45
51 9 IX 10 47 335 413 1,25 0,275
52 12 IX 4 42 1 40 418 0,75 0,45
53 12 IX 9 37 7 00 9 43 7,45 6,0
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