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AnHoTanus. MccnenoBansl HCKaKEHUSI TIPOCTPAHCTBEHHOTO M BPEMEHHOTO PacIpe/ieIeHNs INIOTHOCTH MOIITHOCTH Jia-
3€pPHOTO NMITYJIbCa, BHOCHMBIE Cpenoi pactipocTpaneHus. VIH(popMaIist 0 TAKNX M3MEHEHUSIX He0OX0IMMa B 3a1adax Jia-
3epHOH JIOKallMK, B TOM YHCIIE JUIsl paclo3HaBaHus 00bekTa. Ha ocHOBe pa3paboTaHHOM MPOTrpaMMBbl PEIIECHNs ypaBHEHHS
MIEPEHOCA U3ITyYEHHUS] METOAOM XapaKTEPUCTHUK JUI MOJEIMPOBAHNUS Ja3epPHOTO CUTHANIA, IPOILIE/IIETo Yepe3 arMochepy
IIPYU HAJIMYUH TYpOYJIEHTHOCTH, CBA3aHHOMN C JIOKAJIbHBIMH IPUPOJHBIMHU U aHTPOIIOT€HHBIMHU SIBICHUSMH, BBISIBICHO
BO3JICIICTBUE THX SIBJICHUI Ha MPOCTPAHCTBEHHYIO U BPeMEHHYIO (hopMy JlazepHOro umiyibca. [IpoaHain3npoBaHsl
pe3yNbTaThl pacyeTa BIUSHHUS TypOyJISHTHOCTH Ha BPEMEHHYIO U NMPOCTPAHCTBEHHYIO (OpMBI curHana. OnpeneneHsl
SIBJICHUSI, TIPH KOTOPBIX MPOUCXOIUT 3HAYUTEIILHOE NCKAKEHUE UMITYJIbCA JIa3€PHOTO M3ITyYeHUsI, TaIal0IIero Ha O0bEKT,
1 YCTAQHOBJICHO, YTO TaKHe HCKKEHUSI MOTYT IIPUBOJUTH K OLIMOKAaM pacno3HaBaHHs 0OBbEKTa B JIA3EPHBIX JIOKAIIMOHHBIX
cucreMax.
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Abstract. Distortions in the spatial and temporal distribution of laser pulse power density introduced by the propagation
medium are studied. Information about such changes is necessary in laser ranging problems, including object recognition.
Based on the developed program for solving the radiation transfer equation by the method of characteristics for modeling
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Beenenmne. [lansHoctHelii moptpet ([I1) — snexkrpuyeckuii curHai Ha BbIXOJE MPUEMHOM CH-
CTEMBI JIA3€PHOM JIOKAIIMOHHOM CUCTEMBI [ 1], KOTOPBIH MpeAcTaBiIseT COO0M 3aBUCUMOCTD TPUHATOM
MOIITHOCTU CHUTHAJIa OT BPEMEHU U MPHU ITOM COACPKHUT MHPOPMALIUIO0 000 BCeX B3aMMOJICHCTBHIX
Ja3€pHOT0 HAYaJIbHOTO UMIYJIbCA OT MOMEHTA MOChLIa CUTHAJA J10 ero npueMa. OiHa U3 BaXKHEHITUX
3aJa4 J1a3epHON JIOKALMU — paclo3HaBaHUE OOBEKTa, OT KOTOPOrO OTPA3UIICS JIa3E€PHBIM UMITYJIbC.
Boccranosnenue dhopmbl moBepxHOCTH 00bekTa 1o ero JI1 sBisieTcs oOpaTHOi 3aqaueid, KoTopas
HE UMEET cTpororo peueHus. [loaTomy npakTudecku Juis onpeeseHus TUIa 00bEKTa MOYKHO COTIO-
ctaBuTh dTanoHHbIN JII1 ¢ curnamom, moimydeHHbIM JokatopoM [2]. Oxrako peansublil 11 o6bekTa
BCEI/1a MCKAXKEH I10]1 BO3EMCTBUEM HEOAHOPOJHOCTEN CPeibl paclipOCTPAHEHMSI JIa3€PHOTO UMITYJIbCA.
B 510l CBSI3U JTOTMYHO NIEPBOHAYAIBHO PEIIUTH CIOKHYIO 3a/1a4y BOCCTAHOBIIEHUSI UCTUHHOTO [II1
00BEKTa U3 MOTY4YEHHOTo CUrHajia. /s 3Toro HeoO6X0ANMO 3HATh, KaK BIMSIOT HA CUTHAJ T€ WX MHBIE
BHEIIHME (CpeJla pacpOCTPAHEHHUS], €€ COCTOSIHKUE) U BHYTPEHHUE (HayalbHbIE [TapaMeTphl JIa3€PHOTO
CHUTHaJIa, IIyMBbI NIEPeAaroNieii 1 NPUEeMHON CUCTEM JIOKATOpa) (GaKTOpBI.

3asaua yyeTa BIUSHUS BHYTPEHHHUX (PaKTOPOB ABIISETCS pelIaeMoi, Tak Kak HayaJbHbIE Xapak-
TEPUCTUKU OOBIYHO U3BECTHBI, CTALIMOHAPHBI U, CJIEOBATEILHO, MOTYT OBITh 3aJI0’KEHBI B PACUETHYIO
Monenb. Cpena pacnpoctpaHeHus (arMocdepa) sIBIsIeTCs: MeHee KOHTPOJIMPYEMOU B CBSI3H C €€ He-
nocTostHCTBOM. [lapameTpbl atMocdephl 3aBUCIT OT BBICOTHI Ha/l YPOBHEM MOpsi, TeorpaduyecKkoro
TMOJIOKEHUSI M CUJIBHO M3MEHSIOTCS KaK IPU CMEHE BPEMEH IoJla, Tak U B TeueHue cyTok. Kpome toro,
M3MEHEHHE CKOPOCTH BETpa U TEMIEPATypHOTO MOl HPUBOIUT K JIOKAJIbHBIM MEJIKOMACIITa0OHBIM
(irykTyalusM ONTHYECKUX CBOMCTB cpeapl. CBoMCTBAa aTMOC(hephl OKa3bIBAIOT Pa3InYHOE BIHSHUE
Ha JIa3epHBIHA CUTHAII B MIPOCTPAHCTBE (YIIUPEHUE IMyYKa, CMEIIEHNE OCH MyYKa OT Ha4aJbHOTO Ha-
MpaBJICHUs paclpoCTpaHeHus:, (PIyKTyaruu pacnpeaeeHus HHTeHCUBHOCTH) [3—5] 1 BO BpeMeHH
(u3mMenenue (GopMBbI UMITYNIbCA, €r0 YIIUPEHUE U 3aJepxkKa) [6—8], Takke MPOUCXOAUT OciiabiaeHue
aMIUIMTY/bl CUTHAJIA BCIEACTBHE SBJICHUI MOMIOMICHUS U paccesHus. Bce u3MeHeHus B J1a3epHOM
HMMIYJIECE BIUSIOT HA OTPaKEHHBIN 0T 00bekTa curHal [9, 10], 4To MOXKeT MPUBECTH K HEBO3MOKHOCTH
pacnio3naBanus oobekTa [11]. OmHako 10 CUX MOP pacCMaTpPUBAIIUCH TOIBKO KOJTMYECTBECHHBIC XapaK-
TEPUCTUKH JIA3EPHOTO IIyUKa, TOI/1a KaK MOJIHAsl 3aBUCUMOCTh paclpeAeaeH s IJIOTHOCTH MOIIIHOCTH
Iy4Ka BO BPEMEHH U MPOCTPAHCTBE HUKEM HE HccienoBaiach. U ciaenoBarenbHO, HEM3BECTHO, KAk
MCKa)KEHUs ITyYKa CpeIoi paclpOCTPaHEHUS MOBIUSAIOT HA BOBMOXXHOCTh OOHAPYKEHHS U pacro3Ha-
BaHUs1 0OBEKTOB.

Takum 00pa3zoM, CyIIeCTByeT HEOOXOIMMOCTb B MOJIETTMPOBAHUH BO3ACHCTBHS aTMOC(EpHI Ha Jia-
3€pHBII CUTHAJI C LEJIbI0 IMUTUPOBAHUS PA3IMYHBIX TPUPOTHBIX U aHTPOIIOTEHHBIX SIBIICHHM, KOTOpbIE
MOTYT OKa3aTh BIMSHUE HAa UMITYJIbC U3IIyUCHHUS, TA/IAtoIero Ha o0bekT. [liis atoro Obuta papaborana
KOMITBbIOTEpHAsI [TPOrpaMMa, IMO3BOJIAIOIIAsl MOAEINPOBATh IPOCTPAHCTBEHHOE U BPEMEHHOE N3MEHe-
HUE UMIYJIbCA JIA3EPHOTO U3TYUYCHHUs, IPOLIEIIEro aTMOc(hepy ¢ JTOKaIbHBIMU HEOAHOPOJHOCTIMH.

Metoabl MoneaupoBanus. [log MoxenupoBanueM 1a3epHOro CUTHajla MOHUMAETCs MoJyye-
HUE JIaHHBIX O NIPOCTPAHCTBEHHOM PACIIPEAEIIEHNH UHTEHCUBHOCTH JIA3EPHOTO U3JIy4E€HHs B IJIO-
CKOCTH MaJIeHUsI U 0 BpEMEHHON (pOopMe UMITYIIbCa, T. €. 3aBUCUMOCTH UHTEHCUBHOCTU OT BPEMEHH.
TpaauuoHHO 17151 MOJEIMPOBAHMSI J1a3€pPHOI0 CUTHAJIA, IIPOLLEAIETO YEPE3 CPELY PACIPOCTPAHEHMS,
periaercsi ypaBHeHUE MepeHoca U3JIy4eHHs] B CTAllMOHAPHOM NMPUOIMKEHUH 0e3 yueTa pacCesHUs
n3iydeHus. MI3BecTHBI pa3Hble METO/IbI UNCIEHHOIO peLIeHus ypaBHeHUs nepeHoca [12]. Onaum u3
Haubosee NpocThIX U 3((HEKTUBHBIX ABJISETCS METOJ XapaKTEPUCTHK, IJIE BIIOJIb KaXK/I0H XapaKkTepu-
cTUKH (Jyda) pemaeTcst 00bIkHOBeHHOE Auddepennnanbaoe ypapuenue [13]

dI(s, ©)

+ol(s, ®) = oly(s),
ds

rJe s — MapameTp, XapakTepU3yIOUIUN pacCTOSHUE U PACCUMTHIBAEMBINM BJIOJIb HAIIpaBJICHUS M,
I — VHTEHCUBHOCTD U3TYUYEHUS, G — KOA(D(GUIIMEHT MOMIOMICHUS Cpeibl, /) — WHTEHCUBHOCTH PaB-
HOBECHOTO U3JTyYEHHUSI.

Monenb atmocdepsl npeacrasisieT codoit HepaBHOMEpHYIO 3D-ceTKy, COCTOSIITY 0 U3 Mapajiiesne-
ITUIIE/IOB (SY€EK) C pa3IMuHbIMU ONTUYECKUMH CBOMCTBaMH. CUUTAETCS, YTO BO BPEMSI PaCpOCTPaHEHHS
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Ja3€pHOT0 UMITYJIbCca aTMOC(hepa 0CTaeTCs MOCTOSIHHOM (BpeMsi M3MEHEHUs CBOMCTB aTMOC(epbl Ha-
MHOTO OOJIbIlIE BpEMEHH PACIpOCTPaHEHUS U3TydeHus ). JlazepHoe n3mydeHue npecTaBiseTcs B BUIE
Habopa sryueil. B cOOTBeTCTBUY € yKa3aHHBIM METO/IOM OCYIIECTBIISIETCS TPACCUPOBKA Jydei 10 J10-
CTIDKEHUSI UMM TPaHUIIBI PacYeTHOM 001acTu. JIazepHbIi Tyd Ha CBOEM ITyTH BCTPEUAET STYCHKY aTMOC-
(bepsl, mpesIoMIIeTCs, IPOXOUT CKBO3b HEE U OTHOBPEMEHHO OcnadiseTcs. Tak IpOUCXOIUT MOCIe0-
BaTeJIbHOE MPEJIOMJICHHE U OCIa0JIeHue Jiyya Ha TPaHUIIAX siueek, MOKa JIyd He JJOCTUTHET IUIOCKOCTH
Habmonenus. TakuM 00pazoM, B TNIOCKOCTH HaOmoneHus: GopMupyercss HabOp TOYEK MepecedeHus
Jy4yel ¢ 3TOH IIOCKOCTbIO, T. €. ONPEAEIAeTCS IPOCTPAHCTBEHHOE paclpe/iesieHe MHTEHCUBHOCTH.

B mockocty HaOMIOAEHUS PACHONOKEH MPUEMHUK U3ITYUYEHUS, XapaKTepU3yeMblid MOJI0XKe-
HUEM, COOCTBEHHOIl reoMeTpuel, nonem 3penud. [lpumem, 4To NPUEMHHK BBIJIA€T UHTETPaIbHbIC
3HAYEHMsI MOIIHOCTH JIA3EPHOTO U3JIy4YE€HUs Yepe3 IPOMEXYTKH BPEMEHH, Ha3bIBAEMbIE BPEMEHEM
3alycy MpUEMHUKA f,.. [l yuera BpeMeHHOI (popMbl J1Ta3epHOro CUrHaja MepeiaBaeMblii UMITYIbC
IpeCcTaBisieTcsa B BUJe Ha0opa OECKOHEYHO KOPOTKHX MMITYJIbCOB, OTHOAroas KOTOPhIX UMEET
3aaHHyto ¢popmy. Pacuet mpoBoauTCs 1715 KaXA0ro OTAEIbHOTO OECKOHEYHO KOPOTKOTO UMITYJIbCA.
IToMUMO MHTEHCUBHOCTH U HAIIPABJICHUS, B K&KIOH siuelike arMochepbl pacCUNTHIBACTCS TAKKE Bpe-
Ms IIPOXOXKJICHUS JIyya CKBO3b ATy A4YeiKy. BpeMeHa 1oCTHXKeHHUs JlydaMu IJIOCKOCTH HaOJI0ACHUS
COPTUPYIOTCSI TI0 BO3PACTaHMIO, MIOCIIE YETO IIPOUCXOJUT MOCIIEN0BATEIbHOE CYMMUPOBAHUE UHTEH-
CUBHOCTEH TeX Jy4ell, KOTOpble JOCTUIIIM IPUEMHUKA B T€UEHUE NPOMEKYTKOB BPEMEHH, PAaBHBIX
BpeMeHH #,. TakuM 0Opa3oM, orpezaesseTcs BpeMeHHas popMa CUrHajla, MOCTYAIOLIEro Ha PACYeTHYIO
00J1aCTh, OIYUYEHHYIO IIPU MPOXOXKACHUH Yepe3 Cpeay HauaabHOro OECKOHEYHO KOPOTKOTO UMITYIIbCA.
CcdhopmupoBaB HAOOP CUTHAJIOB OT BCEX OECKOHEUHO KOPOTKHX UMITYIILCOB, IIyTEM UX CYMMHUPOBAHUS
[IOJTyYHM UTOTOBBIH JlJa3epHBIN CUTHAJ UMITYJIbCA, TIPOLIE/IIETO Yepe3 HEOJHOPOIHYIO aTMoc(hepy.

MoaenupoBanue ¢poTonpueMHoOro ycrpoiicra. s onucanust oTONpUEeMHOT0 YCTpOHCTBa
Heo0X0IMMO 3HaTh: 1) ero MmoyiokeHue, T. €. KOOPAUHATHI €r0 LIEHTPa B IUIOCKOCTH HAOMIOAEHUS, B
pacyerax MpHHATO, YTO LEHTP (OTONPHUEMHOTO YCTPOHCTBAa HAXOMUTCS HA OCH Z, TOT/Ia KOOpJIWHA-
61 — (0, 0, 2); 2) TeomMeTpHIo, T. €. GOopMy U TaOAPUTHBIC pa3Mephl, B JAHHOU padboTe /ISl MPOCTOTHI
MIPUHSATO, YTO Pa3Mepbl OECKOHEUHBI; 3) M0JIe 3pEHNUs], KOTOPOE OrPAHNUMBAET 00JIACTh MMPOCTPAHCTBA,
OTKyJla MOCTyNaeT U3Iy4yeHue, B JaHHON paboTe mpeanonaraeTcs, YTo BUAHA Bes noiycdepa, T. €.
110JI€ 3pEHMSI PABHO 27; 4) BpeMsl 3aIlUCH /.

MonenupoBaHue J1a3epHOro curuaJa. Mooeruposanue npocmpancmeennot gpopmol. I'ayccon
IIy4yOK MpeAcTaBisieTcs B BUJE Habopa aydeid. HauanpHoe pacrnpeneneHue 1a3epHoro U3aydeHus B
IJIOCKOCTH BBIXOJIHOTO OKHA 3aJaeTcsl B BUJE PACIPEIEIIEHHOTO Habopa TOYEK, COOTBETCTBYIOLINX
HayaJbHBIM TOYKAM PAaCHpPOCTpPaHEHHs J1a3epHbIX Jdydeid. OrpaHnduM o0JacTh ONpeesIeHUs] TOUeK
OKPY>KHOCTBIO C PaJJUyCOM W, PaBHBIM SHEPreTHUECKOMY pa3Mepy Iydka. B kaxxaoi Touke 3amaercs
caemyromas uHGopManus 00 HCXOAAMIEM JIyde: KOOPAUHATHI HAYaIbHOU TOYKH a (ay, ay, 0), MHTEH-
CUBHOCTbD JIyua / B TOUKE, HallpaBJeHUE paclnpocTpaHeHus ydya. Hampapmistonue BekTopa gyuei
OIIPENEIAIOTCS KaK

a, a,
v=|—tg0,—tg0, 1|, (1)
w w

rae 0 — sHepreTuyecKuil yroia pacxoJUMOCTH Ja3ePHOT0 U3TyUYCHHs; HHTEHCUBHOCTH / B TOUKE BbI-
YUCJISIETCS COTNIAacCHO pacnpenenenuto [aycca [14].

3ajaHue Ha4aJlbHOTO paclpeiesIeHHs] TOUeK BHYTPU OOJIaCTH, OTPAHUYCHHON OKPYKHOCTBIO
panuycoM w, — BaXXHBIH IIar P MOIEIUPOBAaHUU. PaccMOTpUM Tpu criocoba pactpeieieHus: TOUeK
B [TOTIEPEYHOM CEUCHHH ITyUKa:

— TOYKH PACIIOJIOKEHBI HA KOHIIEHTPHUECKHUX OKPYKHOCTSIX, LIEHTPHI KOTOPBIX COBIAAAIOT C
1eHTpom myuka (crmocod Ne 1, puc. 1, a);

— TOUYKU PACTOJIOKEHBI B0Jdb crupanu [Iudaropa [15], mpu 3TOM TOUYKHM JeKaT B BepIIMHAX
MIPWIETaIOIIUX JIPYT K JPYTY MPSMOYTOIBHBIX TPEYTOIbHUKOB, OIMH U3 KaT€TOB KOTOPHIX PaBEeH eu-
Hute (crocod Ne 2, puc. 1, 6);
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0,0 4

0,1 0,11

—(;,l X, Mmm 0,1 0,0 -0,1 X, MM

Puc. 1

— pacripenienieHrne ToueK — ,,yIiioBas‘ cupalis [ 16], rae HoBast Touka 00pa3yeTcs U3 Mpeablay-
IIei ImyTeM MOBOPOTa Ha OTpeIeNIeHHBIH Yyroi (3 — V 5) ¥ 0/THOBPEMEHHOTO YBEITMUSHHUS PaTHaTbHOTO
pacctosiHus (crocod Ne 3, puc. 1, ).

Ha puc. 2 npecTaBneHbl BapuaHThI IPOCTPAHCTBEHHOTO pacTpeieNieHHss HHTEHCHBHOCTH JIa3ep-
Horo m3nydeHus. [Ipu pacronoxxeHuu Todek 1o crocody Ne 1 (puc. 2, @) ”HTEHCUBHOCTh M3ITy4YEHUS B
TOYKAX, JI)KAINX Ha OHOW OKPY)KHOCTH, OIMHAKOBA M CKAYKOM M3MEHSIETCS TIPH TIEPeXo/Ie K IPyron
oKkpyxHOCTH. B ciydae criupanu [Tudaropa (puc. 2, 6) UHTEHCUBHOCTbH / TaKXKe AUCKPETHO YMEHb-
IaeTCs € yJaJIeHHEeM TOYKH OT IIEHTPa, HO IIar N3MEHEeHUs 3HAYUTEIIEHO MEHBIIIE, 4eM B cirydae Ne 1.
OpHako B JIOOOM CEUEHUU MyYKa IIIOCKOCTHIO, MTPOXOIAIIEH Yyepe3 ero AMaMeTp, TOUKH MO-TIPExK-
HEMY CpPaBHHUTEIHHO JaJIeKO ApyT oT apyra. [Ipu cmocobe Ne 3 (puc. 2, 8) TOUKH paCTIOIOKEHBI HE C
MTOCTOSTHHBIM I1arOM, BCJIE/ICTBUE YETO OHU 00Jiee pAaBHOMEPHO 3alOJIHAIOT CEYCHHE MyYKa U CKAuKH
WHTEHCUBHOCTH MEXIY COCEIHUMHU TOUYKAMH 3aMETHO MEHbIIIE.

Kak nmokazanu pacueTsl, BEIOOp crioco0a Ha9alIbHOTO PACIpeAETICHUs TOYEK CYIIECTBEHHO BIUSET
Ha BpeMeHHYI0 ¢opMy curHana. Ha puc. 3, rae kpusblie /, 2, 3 COOTBETCTBYIOT criocobam Ne 1, 2, 3,
MIPUBEJICHBI PE3YAbTaThl MOJEITUPOBAHUS BPEMEHHOU (DOPMBI JIa3€PHBIX UMITYJIHCOB, MPOIIEIINX
gepe3 1 u 5 xum (puc. 3, a, 6 COOTBETCTBEHHO) ITyCTOrO MPOCTpaHCcTBa 0e3 armocdepsl. HavanpHas
BpeMeHHasi jopMa UMITYJIbCOB UIMTETLHOCTHIO 1 HC MMEeT KOJOKOJI000pa3HbIi rayCcCOB BHI, YTOJ
pacxomumocTs paBeH 20 Mpaa. Popma UMITYITbCa, TTOTYYSHHAs! PU UCTIONIb30BaHUU criocoba Ne 1, 3a-
METHO OTJIMYAETCs OT PE3YNBTaTOB, MOTYYSHHBIX MIPY MCIIONB30BaHHH ,,yTTIOBON CIUPAIH U CIIUPAIIU
[Mudaropa. D10, 0OYEBUIHO, CBA3aHO C TEM, UTO JIyUH, HCXOSIINE U3 TOYCK OTIACITFHON OKPYKHOCTH,
HMMEIOT OIMHAKOBBIN YTOJI PACXOIUMOCTH, U, CII€IOBATEIHHO, BCE OHU MIPOXOIST OJUHAKOBEIE PAcCTO-
STHUSL JTO TUTOCKOCTH HAONIOACHUS W JIOCTHTAIOT €€ B OHO M TO K€ BpeMsl: Ha TUIOCKOCTh HaOIro/Ie-
HUS TIOCTyMaeT AUCKPETHBIN Ha0Op MOCIeI0BaTeIbHBIX UMITYJIbCOB M3IYYeHHUS, C(HOPMUPOBAHHBIX
JydaMH U3 TOYEK OKPYKHOCTEH, CIEAYIONHNX IPYyT 3a IPyroM. JTa mpodiieMa MmposBisieTcst Oomee
3HAYUTEIHHO C YBEIMYCHHEM PACXOAUMOCTH JIA3€PHOTO MyYKa WM MPOXOJUMON UM TUCTAHIIUH.

a) 0) 6)
I,o.e. 1,0.¢e. I,0.¢.
1 1,0 1,0
0 [
@EEIIIIIIINED
0’6 [ ) 0,6 s 0,6
ﬂ:““"“
ponoooooUOooe
0.2 e — 0.2 e — 02
-0,15 0,00 0,15 Y, mm 0,15 0,00 0,15 Y, mm —0,15 0,00 0,15 Y, Mmm
Puc. 2
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a) 0)
1,o0.e. l,o.e.

N — 1 1,51
3 7\ -2 ' \ —- 2

-3 - ] \ —- 3

1,0 / \

24
] / \
1 /,’,'l 0,5 1 /
04 / S — 0,01 /
3333,5 3334,5 t, HC 16667 16669
Puc. 3

[Ipu >TOM pa3HUIla B aMIUIUTY/IE CUTHAJIOB CBsi3aHa ¢ HEOOJBITUMHU PA3TUIUSIMUA WHTEHCUBHOCTEH
MIPH pa3HbIX CIIOCO0aX HAYaJIBHOTO PACIIPE/ICTICHHS.

CornmacHo aHaJIN3Y, JIy4IlIe BCETO BOCTIPOM3BOANT BPEMEHHYO 3aBUCIMOCTh CUTHAI, TIOJTy9ICHHBIH
B pe3y/bTaTe MOJCIUPOBAHUS rayCcCOBa IMydKa ¢ ToMolbio criupanu [Tudaropa. 3to 00ycnoBieHo TeMm,
YTO TOUKH PABHOMEPHO OTAAISIOTCS OT IIEHTPA, T. €. IIar Ipu pa3HOM BPEMEHHU NPUXO0/Ia JIy9ei TOCTO-
SITHEH U KOJIMYECTBO JTy4el, MPUXOAAIINXCS Ha OAHO BPEMs 3alIUCH IPUEMHHUKA, TPUMEPHO OCTOSIHHO.
Opnaxko pacnpezienienre Toyek no crnupaiu [Iudaropa mioxo BOCHPOU3BOIUT MPOCTPAHCTBEHHOE
pacmpeziefieHue rayccoBa mydka B rnornepedHom ceueHun. Crnocod Ne 3 (,,yrmoBas® criupaib) MOKa3bl-
BaeT paBHOMEPHOE pacIpe/ie]IeHHe TOUEK, YTO MO3BOJISET UCTOIb30BATh MEHbIIIEE UX KOJIMYECTBO, U,
CJIeJIOBATENBHO, TPEOYeTCs MEHBIIIE BPEMEHH JIJIsl pacueTa U MOMy4eHHUsl TOCTOBEPHBIX Pe3yJIbTaTOB
B OTHOIIEHUH BPEMEHHOU 3aBUCHMOCTH U MPOCTPAHCTBEHHOTO PACTIPEACICHUS UHTCHCUBHOCTH.
[ToaToMy ,,yriioBast™ cCiMpalb SBISETCS ONTUMAIBHBIM CIIOCOOOM BBIOOpA paclpeieieHUs: CTAPTOBOTO
TOJIOKEHHUS JTyUEeH.

Mooenuposanue spemennou ¢popmul. J{ns onvcanus HayaJIbHOW BPEMEHHOM (OPMbI UMITyIbCa
HCIIONIb30BaHa rayccona (opma:

2:7(t - tnMn)z 0 <t< 2t
- 5 H H l/IMH;
2 P 2)

0 npu t > 2y,

I —
7= 0€Xp

TIE tyyy — JUIMTEIBHOCTD UMITYJIbCA.

Jliie MaTeMaTu4ecKoro ONMCaHusl BPEMEHHOW 3aBUCUMOCTH HEOOXOIMMO TPH OCHOBHBIX Mapa-
MeTpa: MakCUMaJjbHas aMIUTUTYJla UMITYJIbCa, [UTUTEIbHOCTh UMITYJIbCA, ar Auckperuzanuu. Ilar
JMCKPETU3AUN MOXET OBbITh KaK MOCTOSHHBIM, TaK U MEHATHCSI HA Pa3HbIX BPEMEHHBIX Y4aCTKax.
B nannoii pabote mar AUCKpEeTU3alMU MIPUHST IOCTOSHHBIM Ha BCEM BPEMEHHOM HHTEPBAJIE.

MoaenaupoBanue atMmocgepsbl. YUacTok aTMoc(hepbl IpeACTaBIseT coO0l napasienenumnes B
0071aCTH TPOCTPAHCTBA TAKUX Pa3MEPOB, YTOOBI MOXKHO OBLIIO MpeHeOpeub KpaeBbIMU dhhexTaMu B
o0yacTu pacrpocTpaHeHHs JIA3ePHOTo Mydka. ATMocdepa sBisieTcs: Konmmoroposckoii [17]. Ilpu atom
HaWMEHBIIINNA pa3Mep HEOAHOPOIHOCTEN paBeH ~1—10 MM, T. €. HAMHOTO OOJIbIIIE JVTUHBI BOJIHBI. DTO
II03BOJIIET OCTaBaThCsl B paMKaX F€OMETPUUYECKON ONTUKHU. TaxKe MpearnonaraeTcsl, 4To U3MEHEHUS
CTPYKTYpPBI U COCTaBa aTMoc(epbl MPOUCXOIAT HAMHOTO MEIJIEHHEe, YeM BpeMsl paclpoCTpaHeHuUs
umIynsca. B 3ToM ciyyae MOXXHO cUUTaTh aTMOc(epy CTalMOHAPHOM.

BriOpanHOe mpoCTPaHCTBO AETUTCS Ha CIIOM BJOJb OCH PAacCIpOCTPaHEHUs U3ITydeHUs. 3aTeM
Ka)X/IbIH CJI0H APOOUTCS MO ABYM OCTABIIMMCS OCSIM, YTOOBI MOTYUMIIUCH Mapayiesenune bl (T4eiKu)
3aJJaHHBIX KOHKPETHBIX pa3MepoB. BHyTpu Kax 1011 n3 Takux siueek pusnyeckue napaMmeTpsl arMmocde-
pbl (IIOKa3aTeNb NpesoMiIeHHs, K03()(UIIMEHT NOIIOIEHHUS, TEMIIEpaTypa, JaBIeHHEe, COCTaB BO3IyXa)
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MOYXHO CUHTATh NMOCTOSHHBIMH. Pa3Mepsl siueek onpeaemnstoTcsi BHYTPEHHUM /g U BHEIIHUM Lo Mac-
mrTaboM TypOyseHTHOCTH. [Tokazarens mpeloMIICHHS B STYCHKE 3a]1a€TCsI NCXOMS U3 BhIpaxxeHus [17]

((no(g + 1) — no(q))?) = CA P23, (3)

rae no(q) — MmoKasaTesb MPeIoOMIICHHS B sTUeiKe ¢, C,% — CTPYKTYpHAasl XapaKTepUCTUKA MOKa3aTest
MpesIoMJIeHUSs], [ — paccTOsTHUE MEXKIY LEHTPAMHU sTueeK aTMOoc(epsl.

I'pannunoe 3HaueHue nokazarens npeaomienus pasuo 1,0002733 [18]. CtpykrypHas xapakTe-
pHUCTHKA MTOKa3aTess MPEeIOMIICHUS 3aa€TCsl COMNIACHO BhIpakeHUIO [19]

C =2(dnp)Lo™", (4)

e (Sng y — mucnepcus QIIyKTyanui mokasareis npeJoMiIeHns Bo3ayxa (~10-12),

Masnblie 3HaueHus (0n()) MPUBOAAT K CIa0OMy OTPa)KEHUIO Ha TpaHUIAX TYpOyJEeHTHBIX HEOI-
HOPOJIHOCTEM, U, CIIeJJ0BAaTEIbHO, B PU3EMHOM CJI0€ aTMOC(hephl paccesHHOE H3IIyueHne Oy/leT Ha
nopsAKU cabee OCHOBHOTO CHTHAJA, YTO MO3BOJISIET peHeOpeus paccesiHueM. Hanbonplero 3Haue-
HUSI MOXKET JOCTUTATh JIMIIb TIoMexa oOpaTHoro paccestuus [20], BOSHUKAIOIIAs Ha MEPBBIX METpax
IPOXOXKJIeHUs n3mydeHus. OTHAKo OHA JIETKO OTCEKAaeTCsl OT OCHOBHOTO curHamia. [1pu 3HaunTensHbIX
U3MEHEHUSX M0Ka3aTelsl MPeIoMIICHUs (TyMaH, 1bIM) OTPa)KEHHBIH OT HEOTHOPOIHOCTH CUTHAJ Ha-
MPaBJIEH B IPOTUBOIOJIIOKHYIO OT 00BEKTa CTOPOHY U HE BIMSIET HAa POPMY OTPaKEHHOTO OT 00BbEKTa
cur”asa (Imo>ToMy B JaHHOM paboTe HE paccCMaTpUBAETCs ).

Pazpaborannas mporpamma mo3BoJisieT B J11000€ MECTO MPOCTPAHCTBA BHOCUTH JIOKATbHBIE
TypOyJIEHTHOCTH (TaKue KaK JbIM OT KOCTpa), U3MEHS TIOKa3aTe! MPEIOMICHNS U KO(PUITMEHTHI
MOTIIONIEHUS M ocnabiaeHust atMocepbl B COOTBETCTBYIONINX SUEHKaX.

Pesynabrarsl monesupoBanus. [Ipu MogenupoBaHUN HCIIONB30BAIUCH CIIEAYIOIUE TapaMETPBbI:
MPOCTPAHCTBEHHOE pacIpeesieHle MHTEHCUBHOCTH 3a/1aBAJIOCh 1Mo crioco0y Ne 3 (,,ymioBas‘ criupab
u3 4056 nydeil), HauaabHas 3aBUCHMOCTh MHTEHCUBHOCTH HMITYJIbCAa OT BPEMEHH HMEET I'ayCCOBY
dbopmy auTenbHOCTRIO 1 He, AynHA BOJTHBI 1064 HM, paauyc rayccoBa mydka B nepetsokke 500 MM,
TIOJIO’KEHHE MEPETSHKKU COBIAIAET C MOJIOKEHUEM UCTOYHHKA M3ITyUeHHsI, OCIIabJIeHne B sTYeHKe 3a-
JaeTcs cirydaiHbIM ynciioM B aquanasone (0,1 — 1)-10-4 M1, BHyTpeHHuit MacTa® TypOyIeHTHOCTH
lo =1 mm. BeiOpanHbIe KOA(QGUITMEHTHI 0CTa0IeHUsI COOTBETCTBYIOT METEOPOIOTHYECKON TaTbHOCTH
sugumoctr ot 10 (1:10-4 M) o 45 xm (0,1:10-4 M 1), T. €. oT c11a60it ABIMKH 110 sIcHOI moroakt [20].
Brennuii macmrad TypOylIeHTHOCTH BRIYHCIsIETCs cortacHo Gopmynie (4). ITmockocTs HabMroneHUs
HAXOJIUTCSl Ha PAcCTOSHUU | KM OT BBIXOJHOTO OKHA Jla3epa, U3IydeHHe paclpoCTpaHseTcs mapai-
JIEJIbHO TMIOBEPXHOCTH 3EMIIH.

Mooenuposanue npoxodxcoenus 1azepHo2o uMnyivca yepes mypoyrenmuyro ammocgepy. Ha
puc. 4 IpeICTaBIEHbI PE3YNIBTAaThl MOJIEIMPOBAHMS IPOCTPAHCTBEHHOTO PACIIPEIEIEHHSI MOIITHOCTH
Ja3epHOro CHUTHala, MPOIIEaIero yepe3 TypOyJIeHTHYIO0 aTMocdepy MpHU ABYX pexkumax Typoy-
JeHTHOCTH: a — cuibHas: C, = 1070 M3, Ly =2,64 M, 6 — cpenuss: C, = 107 m~ 173, Ly = 2640 m.
PesynsTarel MOAENUPOBaHMS [UIsl Cilydas ciaaboit TypOynentaoctu (C, = 10-8 M~13, Ly = 2640 km)
COBIA/AIOT C pe3yJbTaTaMM Ul peKUMa cpeHel TypOyJIeHTHOCTH. AHAJIU3 PUCYHKA MOKA3bIBAET
U3MEHEHHS B IPOCTPAHCTBEHHOM paclpeieIeHUH HHTEHCUBHOCTH JIJISl pEKHMa CHIIbHOM TypOyaeHT-
HOCTHU: HEKOTOPBIE TOYKH BBIXOMAT 32 TPAHMILY MSATHA KPYIIIOi (opMbl (BbIIEIEHHBIC HAIIPABICHHUS
pazbpoca ToYek 00yCIIOBIEHBI BEIOOPOM (DOPMBI pacTpeieNICHUs] Y9acTKOB C TYpOYJI€HTHOCTHIO).
[Ipu 3ToM ocHoOBHas yacTh (95 %), Tak e Kak U IpHU pekUMax ciiadoi u cpegHeil TypOyJIeHTHOCTH,
COCpeA0TOYeHA B KPYIIOM MsiTHE paauycoM ~ 0,5 m. Jlyuu, focTUrmre mioCKOCTH HaOMOIeHNs BHE
3TOrO NSATHA, HEMHOTOYUCIIEHHBI U IOCTUTAIOT €€ B Pa3IMYHOE BPEMs, UTO B UTOTE C1a00 BIMSIET Ha
BpPEMEHHYI0 (OpMYy UMITySIbca. Takum 00pa3oM, BpeMEeHHasi 3aBUCUMOCTb CUTHAA MIPU JTIOOBIX BEJIU-
YHHAX TYpOYJIEHTHOCTH MEHSETCSI HE3HAYUTEIBHO, OHA COXPAHSET TayccoBy (hopMy U JUIUTEILHOCTD
1 He.

Mooenuposanue npoxoxcoenus 1a3epro2o UMNYIbCa Yepe3 ammocgepy ¢ 3a0biMAEeHHbIM Y4ac-
kom. TlapaMeTpsl Iy4YKa COOTBETCTBYIOT BBILIEIPUBENEHHBIM, Lo = 2640 M, C, = 107 m1/3,
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3aIbIMIIEHHBIN Y4acTOK UMeeT ¢opMmy mapasuienenunena (puc. 5: / — na3epHblid my4ok, 2 —
005acTh JpIMa, BHU3Y MPUBEACHBI MTPOQUIIN TIOKA3aTes IPEIIOMIICHHS) H XapaKTePU3YETCsl CIETYI0-
IIUMH TapaMEeTPaMHU: BBICOTA BJIOJb OCH y HAMHOTO OOJIBIIIEe paJnyca My4yKa; MPOTHKEHHOCTh BIOJIb
HaIpaBJICHUS PACIIPOCTPAHEHUS] — L, TIOJIOKESHUE TT0 OCH Z HavyaJla 3aJ[bIMJICHHOTO Y4acTKa — P}
IIUPUHA BOJb OCU X — Ly, TIOJIOXKEHUE [IEHTPA BAOJIb OCH X — py; TIOKa3aTelb npenomieHus n = 1,5
[21]; koaddunuenT ocmabnenus c. [Ipumem, 4To pazMepsl 3aABIMICHHOTO y4acTKa BIOJIb OCH X
MEHBIIIE Pa3MEPOB JIA3ePHOTO MyYKa WU OIHOTO MOopsaka ¢ HUM. HauanpHbIe mapamMeTpsl 00IacTu

neva: p; =500M, L, =02 M, py =
cocrasisieT npuMepHo 0,25 M.

—0,05 M, L, = 0,2 M. Paguyc na3epHOro mny4yka Ha pacCTOSIHUU P
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Pe3ynbrarel MonenupoBaHusl IPOCTPAHCTBEHHO- 1, 0. ¢.
ro pacrnpeeseHuss UHTEHCUBHOCTH Iy4yKa Mocje Mpo- 4 | gt 1
XOXKJIGHUS UM OOJIaCTH JbIMa NP TPEX 3HAYCHUSIX KO- TN
s punmenTa ocnabiaeHus G MPECTaBICHB HA PUC. 6,

e /| — o1 =2,17104m!, 2 — 6, =2,17-102 M1,
3—o03=2,17-10"1 m!). 3nauenue 6| COOTBETCTBYET 2 |
METEOPOJOTUYECKON JaTbHOCTH BUAUMOCTH 6 KM (cia-

0ast 1bIMKa), a 3HaUYCHUE 63 — 16 M (0YeHb CHIIBLHBIN
TYMaH WM CpeJHEN HHTeHCUBHOCTY AbIM) [20]. Tonbko B . ' . '
ciydae 3 mpy OTHOCUTEIIBHO 3HAUYNTEIFHOM OCJIa0JIeHUN 0,4 0,0 0,4 X,m
HabIroaeTcss HeOOBIION CKaYOK B MPOCTPAHCTBEHHOM Puc. 6

pacnpeneneHuy uHTeHCUBHOCTH. OcnabieHre yacTu
My4Ka, IPOXOASIIETro Yepe3 3abIMICHHBIN Y4acToK, 00-
jee CUJIbHOE, M3-3a YEro BOSHUKAET PE3KOEe M3MEHEHUE
3HAYCHHUI NMHTEHCUBHOCTH.

Pe3ynbrarel MoaeTupoBaHusl BpeMEHHOU (HOpMBI
HUMITYJTbCa B 3aBUCUMOCTH OT IPOTSHKEHHOCTH L, 3a/IbIM-
JIEHHOTO y4acTKa pH ¢ = 2,17-104 m~! npecraBineHs
vapuc. 7,tne l —L,=02m,2—L,=05m,3—L.=
=1wM, 4 — L, =2wm). llpu maneix L, BIUSHUE 3abIM-
JICHHOTO Y4YacTKa CBOAMUTCS K YMEHBIICHUIO UHTCHCHB-
HOocTH n3nydeHus. [Ipu yBenuwdyenuu L, HaOMIOMAIOTCS

I
iiil

o 0,0
KQ4YCCTBCHHBIC N3MCHCHHU CUTHAJIA, KOTOPBIU YIIHPSICTCA 3334 ' 3 3'3 6 ' 33I38

U yTpayuBaeT rayccoBy Gopmy (kpuBas 2). 3aTeMm Ipo-

HUCXOAUT MOCTENEHHOE PAa3/IeJIEHUE OJHOIO MMITYJIbCa Puc. 7

Ha JiBa, KOTOpbIe UMEIOT hopmy, OIu3Kyr0 K popme Ha-
Y4aJIbHOTO UMIYJbca (TaycCOoBY, AMUTENBHOCTH | HC). OueBHIHO, JaHHOE U3MEHEHHE O00YCIOBICHO
TEM, YTO YacTh Iy4Ka MPOXOJUT y4acCTOK, OKa3aTelb MPEIOMIICHHUS KOTOPOTo OOJIbIIE MOKa3aTels
MIPEIOMIICHUST OKPYIKAIOIICH CpPEIbl, U, CIIEOBATEIBHO, PACIIPOCTPAHSIETCS 3a O0Jiee 3HAYNTENbHBIH
BPEMEHHON POMEKYTOK, T. €. JOCTUTAET IUIOCKOCTH HAOMIOeHUs To3Ke. MIHTepBan Mex 1y MUKaMu
pa3HECEeHHBIX UMITYIILCOB paBeH ty = L./c(n — ng), Tie ¢ — CKOPOCTh CBETA B BaKyyMe, /() — CPEIHHIA
MOKa3aTellb MPETOMIICHUS OKPY>KaIOLIEe cpebl.

BpeMmennas 3aepkka 4acTH JIa3epHOTO IMyYKa MPUBOIUT K H3MEHEHHSIM B TIPOCTPAHCTBEHHOM
pacnpeneneHIH JIy4el IydKa B pacdeTHOM MII0CKOCTH (TUIOCKOCTH 30HANPYeMOro o0bekTa). Ha oObekT
OyJeT majaTh He TayCCOB UMITYJIbC C KPYIVIBIM MOMEPEYHBIM CEUYCHUEM, a IyYO0K C CeYeHHueM Ooiee
cIOXHOU GopMbl. bosiee Toro, paszaenenue UCX0JHOTO UMIYJIbCa HA JBa CHUXKAET UHTEHCUBHOCTH
MaJaoIero Ha 00BEKT U3IYUYEHUsI — 3TO MOXKET IMPHUBECTH K TOMY, YTO OTPaKEHHBIH OT 00BEKTa
CUTHAJI OKQ)KETCS CJIIUIIKOM CJIa0BIM JUISl €r0 peructpaunu npueMHukoM. C Apyroil cTopoHsl, npu
JOCTaTOYHOW WHTEHCUBHOCTH UMITYJIhCa BOSHUKAIOT JIBA OTPAKCHHBIX CUTHAJIA, YTO MPUBEACT K 00-
Hapy>KEHHUIO JIOKHBIX OOBEKTOB.

PaccMmoTpum Takke BIHMSHHUE TOJIOKEHHUS 00Ia-
CTH JIbIMa OTHOCHUTEJIbHO OCH Iy4Ka Ha JIa3epHbIi CUT-
Haj. [TapameTpsl 061acTu IbIMa TaKUE KE KaK U paHee,
L, = 0,5 M. Pe3ynbsrarsl MogiemupoBaHusi BpeMeHHOH (op-
MBI UMIIyJIbCa B 3aBUCHMOCTH OT monoxkeHus oomactu 1.0
JIbIMa py IPEeCTaBICHbI Ha pUC. &, rae [ — pyx =—0,15 M,

2 —py=-0,05M, 3 — py =0, 4 — 3aabIMIICHHBIN y4a-
cTok orcyTcTByeT. [lockonbky nipu py = —0,15 M 1eH-
TpalibHas 4acTh My4yKa, UMEIomasi HauOoJIbIIyI0 UH-  (,0-
TEHCUBHOCTD, MPAKTUYECKHU HE MepeceKkaeT 001acThb
JIMa, TO 3Ta IIEHTPAJIbHAS YaCTh IOCTUTAET TUIOCKOCTH

l,o.e.
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HAOMIOICHUS PaHbIlle OCTAIBHON YacTH My4Ka, OcllablieHue KOTopoi Oosee cuinbHOe (K03 PuimeHt
ociabnenust odactu ApiMa OosbIine kodhdumnrenTa ocnadmenus armochepsl B cpenneM B 10 pas).
B pesynbrate BpeMeHHas 3aBUCMMOCTh MHTEHCUBHOCTH JIA3€PHOTO UMITYJIbCA B INIOCKOCTH HAOIIO-
JIeHUsl TPUHUMAET aCUMMETPUYHYI0 popMy. MakcUMyM KpUBOW / CMEIIEH B CTOPOHY OOJIBILIErO
3HayeHus ¢ Ha 0,2 HC OTHOCUTENBHO MakcuMyMa KpuBo# 4. IIpu npubnamkeHnn o061acTu IpIMa K
LEHTPY MMyYKa, B cirydae p, = —0,05 M, neHTpasibHas 4acTh JIA3EPHOTO My4Ka TAK)KE MPOXOAUT Yepes
3aILIMJICHHYI0 00J1aCTh, YTO TMPUBOANT K YBEIMUYCHUIO BPEMEHHU JOCTHIKEHUS 3TOM YacCThIO MydKa
IJI0CKOCTH HaOmofeHus. B pesynbrate MakcuMyM BPEMEHHOM 3aBUCUMOCTH UHTEHCUBHOCTH JIa3ep-
HOT'O UMITYJIbca — KpUBOM 2 — cMmemntaercs Ha 0,8 HC oTHOCUTeNbHO nojoxkeHus 4. [lpu coBnagenumn
LIEHTPOB 3aJIbIMJIEHHOIO y4acTKa M ITy4YKa KpUBas CUrHaia 3 CTAHOBUTCS CUMMETPUYHON, HO JUIHU-
TEIbHOCTh UMITYJIbCA BO3PACTAET B 2 pa3a M0 CPABHEHUIO C KPUBOH 4.

MoaempoBaHue NMPOXOKIAEHHS JIA3ePHOI0 MMITYJILCA Yepe3 MPOTIAKeHHbIN 3a1bIMJICHHbIH
yuacTtok. Eciu Ha myTu pacripocTpaHeHust pacXo/IsIErocs Mmy4yKka BCTPETUTCS MPOTSHKEHHBIN y4acTOK
C MOIEPEYHBIMHU pa3MepaMy, HAMHOTO IIPEBBIIIAIOIIMMU pa3Mep ITyUdKa, TO BCIEICTBHE MTPEIIOMIICHHUS
Ha TpaHulle pasjiesia paCXOAUMOCTb MTy4YKa YMEHbBIIUTCS U, CJIEA0BATEIbHO, YMEHBIIUTCS IUAMETP
Iy4Ka B III0CKOCTH 00bekTa. Kpome Toro, Oyzner HabmoAaThCs 3ama3iblBaHie UMITYJIbCa, HO HE U3-
MEHEHUE ero MPOCTPAHCTBEHHON U BPEMEHHOU (opM.

Pesynbrarel MOAENUPOBaHKS BPEMEHM IIPUXOAA UMITYJIbCa (fp) M MAKCHMMAIIbHBIX PaJNyCOB
my4ka (W) B IJIOCKOCTH HAOIOICHUS MIPE/ICTABICHBI B TAOMUIIE, HAYAJIO 33BIMJIICHHOTO Y4acTKa HaX0-
JUTCSI HA paccTOsIHUU p, = 500 M OT BBIXOJJHOTO OKHA JIa3epa, PACCTOSHUE JI0 II0CKOCTHU HAOIIOCHUS

L-L L
L =1 kM. Bpemst mpuxona UMITyJIbCca BEIYUCIAETCS 10 popmyIae “no ——n.
c
L., m 0 0,1 2 10 100 500
w, MM 493,38 493,38 493,07 491,76 476,98 410,93
Iap, HC 3334,25 3334,31 3337,48 3350,80 3500,72 4167,00

3akiouenue. C MmoMoIIbpo pa3padOTaHHOW aBTOpPaMU HACTOAIIEH CTaThU IMPOrpaMMBbl MOJIe-
JTUPOBAHUS TIPOXOXKICHUS JIA3EPHOTO UMITYJIbCa Yepe3 TypOYJIEeHTHYIO Cpeay MOKa3aHo, 4To (PIykK-
Tyalll¥ MoKa3aTess MpesioMIIeHHs, BO3HUKaloume B arMocdepe, ciiado BIMIIOT Ha BPEMEHHOE U
MIPOCTPAHCTBEHHOE PACTIPEACIICHUE INIOTHOCTH MOILTHOCTH JIA3€PHOTO UMITYJIbCA JIaXkKe MPU CUITbHOM
TypOynentaoctu (C, = 106 m~1/3). Onnako npu BO3MOKHOM HaJIMYKH JIOKAJIbHBIX HEOIHOPOIHOCTEN
(mBIM, TyMaH) TaKH€ yYaCTKH CPEMbl, aXke CPaBHUTEIHHO HEOOIbIION AMuHEI (~ 0,5 M), ¢ 3Ha4H-
TEJIbHO OTJIMYAIOIIMMCS OT CPEIHET0 3HaYeHHUsI IToKa3aTesieM npenomienus (6onee 10%) oka3piBaroT
CYIIIECTBEHHOE BIIMSHUE Ha BpeMEHHYIO (popMy curHana. B 3ToM cirydae MOXKET MPOUCXOIUTh KaK
u3MeHeHue (GopMbl UMIYINIbCA, TaK U €T0 ,,paclleryIeHre’, YTO MOKET MPUBOIUTH K MOTEPE CUTHAIIA
VT TIOSIBJICHUIO JIOKHBIX CUTHAIOB. Ha mpocTpaHcTBEHHOE pacpeielIeHne HHTEHCUBHOCTH OOJIBIIIOE
BJIMSIHUE OKa3bIBAIOT CHJIHO MPOTSHKEHHBIE YYacTKH 00JIaCTH TyMaHa (MpoTshKeHHOCThIo 6oiee 10 m).
PacxomumocTb myuka, MpoXo/IsIIero 4epes3 Takoil y4acTok, ymenbinaercs ¢ 0,3 % npu yyacTtke JJIMHOM
10 M 10 17 % npu 500 M, 9TO NPUBOAUT K APYroMy COOTHOIICHUIO €T0 pa3Mepa U pa3Mepa 0ObeKTa.
DTO TakKe MOXKET MPHUBECTH K HEMPABWIHBHOMY WHTEPIPETUPOBAHUIO CUTHANA. TakuM oOpa3oM, B
paboTe BrepBbIe ONPEICIICHBI CTENIEHb U XapaKTep UCKa)KEHUSI CUTHAJIA B 3aBUCUMOCTH OT pa3MepoB
Y BEJIMYMHBI HEOTHOPOIHOCTEH aTMocdephl. st mpaBuibHON pacmmpoBKH JIa3ePHOTO JTOKAIMOH-
HOTO CUTHaJia TpeOyeTcs YUUTHIBATh UCKAKEHHUS JIA3EPHOTO UMITYJIbCa, BHOCUMbIE HEOTHOPOAHOCTIMU
Cpelibl pacrpoCTpaHEHUSI.
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