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Cepua "KAXKIOOMY O HJ1O"

A. C. Ky3oBKuH, H.H. HenomHAwmn

B OBbEKTUBE-HJ10

MHoOro TONKylOT O NneTalwWmMX Tapenkax', MHOrme nuUWyT K Jaxe
NPWCbINAIOT PUCYHKK, a BOT € poTorpadmamm aeno obctout xyxe. Oaxe
caenatb $OTO Ha NamATb, 3aneyatneTb, Tak CKa3aTb, AJA MOTOMKOB
pefkoe ABMEeHMe CNoCOoOHbI He BCE, HE TOBOPA YXKe O HayyHOM unu
TeXHN4Yeckom ¢otorpadmnpoBaHmNn.

Kak noBbicuTb cBOlO ¢doTorpadunueckyto KynbTypy BooOLWe 1 and
¢ukcmpoBaHma HJIO B yacTHOCTM - pacckasbiBaloT B Mpeasiaraemom
ynTaTenio 6powiope ABa yodonora: usnk-ontTnk AnexkcaHgp CepreeBumy
Ky30BKWUH, pyKkoBoauTeNnb cemuHapa "DKONorua Heomno3HaHHOoro" npwu
XypHane "Bokpyr c¢Beta" wn XypHanuct Hwukonanm Hwkonaeswuu
HenomHAawmn.

nnpekTop "CotosydoueHTpa” KaHAMAAT TEXHNYECKNX HaYK,

poueHT B.I. AXaxka

B nocnegHune pecAtTuneTMA B HaWy XU3Hb BCe HacTonumBee
BTOpraetcA HoOBas, HeBeAOMaA HaM peanbHOCTb - HEOMO3HaHHble
netaowme obbektbl. @Ousnyeckaa npupoga HIO, wnctopua unx
BO3HMKHOBEHNA MO COCeACTBY C HamMuM W B3aMMOOTHOLWIEHUA C
YyenoBeyecTBOM - npegMeT ocoboro pasroBopa. Hac npexpge Bcero
NHTepecylT cenyac ¢dotorpadmpoBaHne n KuHocbemka HJ1O, uHaue
roBopsi, HEKOTopble acnekTbl perncrtpaumm 3tmx  ¢GeHOMEHOB
ONTNYECKUMN MeTOAaMMU.

NMomHute - 1977 rop, ceHTAbpb, NeTpo3aBoackoe uypo? LUkean
COOOLLEHMI, COTHN CHMMKOB, MOCTYMNaBLIMX B Pa3/IMUYHble OpraHM3auum
(kcTaTn, MeHee BcCero 3aHuMmaBliMeca Torga Bonpocom HJIO un
BNOCNeACTBUM He BHeCWMe HMKAKOro BKNaja B pasrafky WX TavHbl) CO
BCeX KOHLOB CTpaHbl. M - Hauanoco.



Kak npaBuno, oyeBunaLbl coobuany o noABneHnn B Hebe CTpaHHbIX
06beKTOB, 0COOEHHOCTM NOBEAEHWNA U BHELLHWI BUA:

KOTOPbIX OHM HE MOIIN He OTOXAECTBUTb HW C OQHMM W3 U3BECTHbIX
UM ABNEHUN. Mbl BHUMATEIbHO PAaCcCMOTPUM 3TU CHUMKW, POAMBLUMECA
Ha rpebHe TON, 3HameHuToW, BOfHbI HJIO, BeHUOM KoTOpoW 6bin
neTpo3aBoAcknin peHomeH. Ho nepen 3TMm o6paTUMCA K NCCNeaoBaHAM
nTanbAaHua JlyunaHo bokkoHe u ero kHura "HJ10 - ckpbITasd peanbHOCTb".

bokkoHe n ero konnern - pymbiH ®nopuH leoprny n amepmkaHey
TpeBep . KoHCTeO6Nb nNpakTMYeCcKn OAHOBPEMEHHO MpPUWAN K
nopasuTenbHOMY BblBOAY: OOBbEKTbI, U3BeCTHble Ham Kak HJ10, xuByT B
HeBMAMMON 06nacTM Hawero ¢Pu3nYeckoro Mmpa M OXBATbIBAKOT KakK
Knaccuyeckue ¢dopmbl "Tapenok" u "6nioged’, Tak M BCEBO3MOXHble
bopmMbl NYUMCTON SHeprun, MNNasmMeHHble MONA U WHble CTPYKTYpbl,
KnaccndunumpoBaTtb KOTOpble MOKa He MNpeAcTaBnAeTcA BO3MOMHbIM.
KoHcTebnb 0603Haumn mx obwumm HasaHuem "Kputtepol" (TBapu). OH
doTorpadmpoBan ux, fake Korga oHM ObIIM HEBUAMMbBIMA OObIYHOMY
rnasy.

InAa Toro utobbl 06HAPYXNTb HEBUAUMbIE OOBEKTDI, rpynna bokkoHe
MCNONb30BaNa pasfiMyHble WHCTPYMeHTbl: anbda-, 0OeTa-, ramma-
pernctpaTopbl, OTOMETPbI, TEPMOMETPbI, YaCTOTOMEPbI, MarHNTOMETPbI.
HeobbACHUMbIE OTKNIOHEHMA B MOKa3aHMAX OAHOIO WAN HECKONbKMKX
NpMOOPOB YKa3blBanu Ha NOABMEHME HEBELOMbIX OObeKTOB. 151 CbeMKm
NCNonb3oBanacb obblYHAA NAaHXPOMATUUYHAA NN MHPpPaKpacHaA MiaeHkKa
c ¢unbTpom wmnu 6e3 TakoBOro, Cc 6onee WM MeHee AONUTENbHOWN
Bblgep>KKon. Ewe pa3s noBTopuMm: BCe 06pa3oBaHUsA, 3aCHATblE B TEMHOTE
(c nomouwlblo BCMbIWKN win 6e3 Hee) OblM  HEBUAUMBbIMK  ANA
yenoBeyeckoro rnasa, lNpasaa, Menn mMecTto CyxoBble WAN TEMNJoBble
ABneHmA. Ho nuwb nocne TOro, Kak nieHka 6bina NnpossneHa - peHoOMeHbI
06Hapy>KMBaNNCb, YTO Ha3bIBAETCA, B MONIHOM bnecke

HabniopgeHna rpynnol BbokkoHe Benucb B pailoHe ApeHuaHo, B
MYCTbIHHOW XOJIMUCTON MECTHOCTY C BUAOM Ha [eHy33ckui 3anumB. PaboTa
wna no 7-10 yacoB noapsa, o6blYHO Houblo. VIMeHHO B 3TO Bpems
XOpPOLWO CHUMATb Pa3fINYHble aHOMasbHble ABneHuA. Ecnn cygutb no
pe3ynbratam paboTbl HECKOSIbKUX TPynmn, TO aHanornyHble ABMEHUA
bMKCMpyOTCA Kak B MHPpPaKpacHOW, Tak 1 B yNbTpapuoneToBom 4acTax
cnekTpa.



HeBnanmble CTPYKTypbl B BO3AYyXE U Ha MOYBE, XXNBYLLME 3@ FPaHbIO
Hawen ¢usnyeckon npupoabl - "cuatrowme”, "aA3Bbl" U UHble 3PUPHbIE
cywiecTBa - OTAesibHaA TeMa MHTepecHenwWwmnx nccnegosaHuin. Mol niwb
OTMETMM, YTO BCE OHU KakK pa3 1 ecTb Te camble HJ10, uTo ABNATCA Ham B
CaMbIX HEOXXNAAHHbIX MeCTax 1 B CaMoe pas3fInyHoe BpeMs.

WTak, pnAa Havyana gaBanTe pacCMOTPUM MO MOPAQKY HaWWM CHUMKW.
MepBbin ObIN caenaH ogHMM 13 aBTopoB B uione 1978 roga B Kpbimy.
MNprvBegem NPOTOKON MPOMCLIECTBMA, COCTABMEHHbIM Cpa3sy nocne
cobbITnA.

"O1gbixaa B Kpbimy, B nocenke Mopckoe Peofocnimnckoro pamoHa,
npuMepHO B 22 yaca 30 MUH. Mbl Ha BeYyepHen MNporynke Habnoganu
NHTepecHoe ABneHne. Hebo 6bINo coBeplueHHO 6e306nayHbIM, BCe
yCbIMaHO 3Be€34aMu1, OYEHb XOPOLIO NpocMaTpmBanca MneyHbin nyTb. Mbl
HaxoAUNNCb B Hernybokom NoKOMHKe, OKpYXeHHOW ropamu. Bapyr Ha
3anage noA yrnom okono 30 K ropusoHTy, Ha BbicoTe oKono 600 m
NPMMEPHO B KNIOMETPE OT HaC Mbl YBUAENN OBUrAIOLWMNCA COBEPLUEHHO
6eCLIYMHO 1 paBHOMEPHO CO CKOPOCTbIO BEPTONIeTa OObEKT.

A yBmpen ero cnegyowum obpasom: Bnepeanm u C3aan  €ro
HaxoAMNNCb ABa APKMX OTHS,

KOTOpble BbIMMALENN KaK MOLLHbIe TaMMbl HAaKanMBaHWA, NX APKOCTb
COOTBETCTBOBANa APKOCTU YAMYHbIX (OHapen, BMAUMbIX C 3TOro
paccToAHMA. DTN OrHM MOACBEYMBANN KOHTYP OObeKTa, KOTOPbIN
BbIFNAQEN KaK OBajfibHOe Teno, 6onblad oCb KOTOPOro Mmena BUAVUMbIN
pa3mMep OKONMO 2 rpagycoB, a Manaa - nopsagka 0,8°-1 ,2°. O6bekT
NpocCnefoBan C CeBepa Ha tor B CTOPOHY MOPA 1 CKPbISICA 32 FOPO.

Bce HabniogeHue 3aHANO OKOMO ABYX MMHYT. YCTaHOBMB annapar
"CmeHa" Ha nneyo ToBapuwa, A ABa pasa choTtorpadmnpoBan OOBHEKT.
O6beKkTB Obin ycTaHOBNeH Ha Anadparmy 8. lMepBblt CHUMOK Obin
cAenaH C Bblgep>KKonm okono 3 cek. BTopon -0,1 cek. [neHKka mnmena
YyBCTBUTENIbHOCTb 65 eanHuL. OT BOSIHEHMA U CNELWKN A HeNpaBWUIbHO
YCTAHOBU/1 PE3KOCTb: BMECTO OeCKOHEeYHOCTU MOCTaBuUI OObEKTMB Ha
MUHUMANbHOE PacCTOAHNME.

BepHyBlWwNCb B MOCKBY, A, He HageACb Ha ycnex, NPOABU MJIEHKY.
Kagp, caenaHHbIn € Bbigep»KKom B 3 cek., nonyuunca (poto 1), apyrom e
Kagp Obin coBepweHHO nycT. [nAa Toro u4TtoObl KOMMNEHCUMPOBATb
Hepe3KoCTb CHMMKA, Oblna nsrotosneHa ¢otorpadus, BbIMOSHEHHAA Ha



KOHTpACTHOW Bymare C nepenepKKom Npu 3KCNoHMpPoBaHum (GpoTo 2), uto
MO3BOINIIO BbIAABUTb CTPYKTYPY PAaCMONIOKEHMA OTHEN Ha OObeKTe.,

flBneHne Habnogann wecTtb yenoBek. Ha cnegytowuii aeHb nocne
NPOUCLIECTBUA A MONPOCUIT KaXA0ro N3 HUX HAPMCOBaTb, OOBEKT TaK, Kak
OH ero Bugen (puc. 15). KOHTyp ob6beKTa BOCMPUHMMANCA TakK, Kak byaTto
OrHV NOACBEUYMBANN TENO PAacCeAHHbIM CBETOM, B pe3ysbTaTe Yero oH 6bin
BUOEH TakK e, KakK HOYHaA CTOpOHbl JlyHbl, ocCBelleHHasa 3emnen
(nenenbHbIN cBeT). [Mpuuem cepeanHa obbekTa He Obla BUAHA, @ KOHTYP
ero npocmaTpmBanca 6nmxe K kpasm".

23 okTabpa 1978 roga B MockBe B. [baueHKO nepen BOCXOAOM
COMHUA M3 KBApPTUPbl, PacnonoXeHHOW Ha ynuue HoBaTopoB, C NATOro
3Taxka Habnogan cnegywouwee. NprnmepHo Ha 20 rpagycoB neBee TOYKU
BOCXO4a COJIHUA, Ha yrnoBou BbicoTe 13-20 rpadycoB Hag ropu3OHTOM
Habnoganncb f[Ba 0ObeKTa, KOTopble BbIMMALENN KaK [Be APKO
cBeTALWmMeca nonocol. Lieta nx - 6enbiin, XenTbil 1 K KOHUY HabnoaeHuA
p030BbIN. B. [IbAYEHKO yTBEPKAAET, UTO KOHTYPbl 0OBEKTOB ObIIN pe3ko
ouyepueHHble, a gpyron ouesngel, - H. YCTMHOBa - HacTamBaeT Ha TOM, YTO
OHU 6bININ Pa3MbITbIMKM, MPUYEM Y KpaeB bonblue, YeM y CepeanHbl.

MNepBblt 0OBLEKT, pacnonaraBWKUNCA TOPU3OHTaJIbHO W MpaBee
BTOPOro, vmen BUAMMYIO YrMOBYKO AnUHY B 5°-10° C COOTHOLWeEHMeM
WNPUHDbI K annHe Kak 1:10. BTopon Kopouye nepBoro, ¢ COOTHOLWEHNEM
LWMPUHDBI K gnvHe Kak 1:15 nnu 1:20, pacnonaraswmnca nog yrnom 45° K
FOPU3OHTY, 32 KOPOTKOE BpeMsA pa3BepHYNCA N NPUHAN BepTUKaNbHOe
nonoXxeHue.

MNprmepHO yepe3 ogHY MUHYTY NepBbli OObEKT CABUHYIICA BNEBO U
OKasancAa nesBee BTOPOro. TOT Hayan pe3Ko YKOpaumBaTbCA, APKO
BCMbIXHYN 6enblM CBETOM, Pa3BEPHYNICA U MPUHAN FOPU3OHTaNbHOe
NONOXeHne, nocne 4yero Cran nepemMewatbcA CefoM 3a MNEepBbIM.
O6beKTbl MO Mepe NepeaBXeHUA Hayanu 6negHeTb U MOTOM UCYE3NN.

OnpepennB  3KCMNOHOMETPOM  napameTpbl  ¢oTorpadpupoBaHms,
[bAveHKo caenan Jetbipe cHMMKa annapatom O3[-3 ¢ ob6bekTBOM
"MnaycTtap-6".

[NapameTpbl CbeMKM  TaKOBbl: pPe3KOCTb  YCTAHOB/MIEHA  Ha
b6eckoHeuyHOCTb, Anadparma 2,8, nneHka Mukpat-300, UyBCTBUTENbHOCTb
300 eguHUY n paspeweHne He meHee 300 NMHMK Ha 1 MM. BblaepKu:
cHUMoK N2 1 - 1/16 cek, N2 2- 1/cek., N2 3 - ? cek., N2 4 - ? cek.



DoTorpadupoBaHmne NPon3BOANNOCH C PyK, 6€3 YyCTaHOBKM annaparta Ha
LUITATMB.

3ameTnM, 4To 06BEKTBI, OTCHATbIE B KpbiMy 1 B MOCKBE, He ABNAIOTCA
NCKMIOYNTENBbHBIMA W BeCbMa TUMMWYHbI ANA TOro BpPemMeHu. Takux
CHMMKOB B pa3HOe BpeMsA caenaHo MHoXecTBo. [lpoBepem aHanms
NOy4YeHHbIX GOTON300PAKEH .

Ha cHumke ob6bekTa, HabniogasBwerocs B Kpbimy, BUOAHO AEBATb
Hepe3KnX N3006paKeHnin CBETOBbIX O/IMKOB (BCMbIWEK), PacnoONOXeHHbIX
nocnefoBaTeNlbHO APYr 3a APYroM, NpuyeM APKOCTb 3TUX CTPYKTYP
HeoanHakoBa. B pesynbrate ¢$oTOMETpMpOBaHMA HeratMBa Ha
mukpopotometTpe MMO®-1 6bina ycTaHOBNEHA 3aBMCUMOCTb M3MEHEHWI
NAOTHOCTX HeraTyBa OT HOMepa BCMbIWKN (puc. 7).

OTO MO3BONAET MPeanoNoXntb, YTO OOBEKT ISKCMOHMPOBANCA Ha
doTonneHke He HenMpepbiBHO, @ MUrana C YaCcTOTOW OKOMO ABYX repu,.
MepepbiBbl MeXAy ero BCnbiwKamu Obinn 6onblie 0,1 cek. Tak Kak Ha
HeraTuse, CAeNaHHOM C TAaKOW BblAEP>KKOW, HECMOTPA Ha ero TwaTesibHoe
nccnepnoBaHme, He 6bino0 0OHapPY»KEHO HMKAKUX ClefoB 0ObeKTa.

UTO e KacaeTcA MOCKOBCKOro HabnopeHusa, To 34ecb cuTyauus
Takaa. Yenosek, 3aHMmarowmnca obpabotkonm ¢otonneHkn [bAauyeHKo,
HEeCKONbKO WUCMOPTUA YeTBepTbid, Haumbonee yAauHbl Kagp, HO,
HeCMOTPA Ha 3TO, HA OCHOBAHUM NUCCNe0BaHNA NOJyYEHHbIX HEraTMBOB,
MOXHO caenaTtb ciegytoLyme BbIBOAbI.

Ha Bcex uyeTbipex Kagpax C XOPOLWMM KOHTPACTOM, HO He pe3Ko,
3aneyvatneH nec, pacnonoxeHHbin B 200 m OT mMecTa HabnwaeHus, 3a
necom BuAHa peka. Ha gByx ¢otorpadpumax Hu4Yero, Kpome naHopambl, He
3apUKCMPOBAHO, HO Ha Kagpax N2 2 n 4

Hag pa3HbIMW y4YacTKaMu Jieca, OTCTOAWMMKU APYr OT Apyra Ha 3,75 -
5,250 BUAHbI

N306paXkeHNs MOXOXUX MO ouYepTaHMAM o0b6beKToB. Ha cHumke,
caenaHHom ¢ kKagpa N2 4 (doto 3), 06bEKT npocmaTpuBaeTca
NCKMIOYNTENBHO PE3KO, KPOMEe ero XBOCTOBOW, YaCTU, UCMOPYEHHON NpU
06paboTKe NNeHKM (K CYaCTblo, He OKOHYaTEeNbHO, B 8-KpaTHYIO Nyny Ha
HeraTvBe OHa XOPOLIO BUAHA) n3obpaxxeHne obbekTa HEKOHTPACTHOE, Ha
doTorpadum oHO TemHee OKpyKatouwero ero ¢oHa Heba. B 8-kpaTHyto
nyny Ha HeratMBe XOpOWO BUAHA AbiMKa, NpPUOAM3NTENbHO



nostopsAwwana ¢opmy obbeKkta (puc. 8), Ha HeraTMBe AbIMKa TeMHee
¢doHa. N306paxkeHne neca n pekn Ha CHAMKe Hepe3Koe, HO KOHTPACTHOe.

Ha ¢otorpadunm ¢ Heratmea N2 2 ($poTo 4) BUAEH KOHTYp, 0ObeEKTa,
KOTOPbIN BbIrMAANT Kak O0Mblloe, 3aBUCLLEE HAf NeCoOM Mog yriom 45
rpagycoB K rOpU3OHTY TeNO C OCTPOM MepedHen YacTbio, CyXKatoLWwrMca
KOHUOM 1 wu30orHytom Ha 100 XxBOCTOBOW YacTbio. WM3obparkeHne
HEKOHTpAcTHoe, 06beKT Ha poTorpadum ceetnee poHa.

CnpoeuvpoBaB C HeratMBa U3obparkeHnsa obbeKkTa Ha KagpaxN2 2 n 4
Ha 3KpaH (puc. 9), MOXKHO 3aMeTUTb, YTO MX. KOHTYpbl NOYTK NMOMHOCTbIO
COBMAaJaloT, HO eCTb HEKOTOpPble M3MEHEHUA: XBOCTOBAaA 4YacTb 0ObeKTa
CTana TOJWEe U HECKONbKO M3MEHWUNa HaKMNOH. 3a BpemsA, npolejwee
MeXLY CbEeMKOW 3TUX KagpoB, OOBEKT MOAHANCA Ha TOJLWWUHY CBOEWN
XBOCTOBOM 4aCTu M NPOABUHYNCA Bnepen NPMMEPHO Ha TpU YeTBepTu
CBOENn AJINHDbI.

MpocmaTtpmBas nepen MMKPOCKONOM Heratus Kagpa N2 4 n uccneays
oTnevyaTok C Hero (poto 5), Mbl BbIACHUAN NHTEPECHble 0COBEHHOCTM
noBepxHOCTM obbekTa. OH BbIrNAAeN OKPYXKEHHbIM HANCKOCb, BUTOK K
BUTKY, Cpanbo.

Moa MUKPOCKOMOM XOPOLWO BUAHO 3€PHO MJIEHKW, pPa3Mepbl
KOTOPOro Ha MopAdoK MEHbLUEe CaMbIX MENIKMX AeTaneill MOBepPXHOCTU
obbema.

BoT oguMH 13 BbIBOOOB, KOTOPbIN MOXHO cAenatb Ha OCHOBaHWUU
NpPMBEAEHHOro aHaNn3a, a TakXKe CyLeCTBYIOWMX COOOLWeHN (CTpaHHbIe
dotorpadum HJ10, caenaHHble B MOMEHT, KOraa UX HUKTO He BUAEN, Un
e HaobopoT, HeypauHble MOMbITKM KX, choTorpadmpoBaTtb, Korga
oyeBMAeL, BU3yanbHO HabnpaeT OOBEKT, a Ha MJIEHKe HUYero He
dunkcmpyetca): H/IO npoABnAaeTcA B OKOJIO3EMHOM MPOCTPaHCTBE
ONCKPETHO, Ha KakKue-ToO [ONM CEeKyHAbl. DTO XOpPOWO BUAHO Ha
dotorpadum  KpbimMckoro obbekta. [lpn  doTorpadupoBaHum ¢
BbigepxKkon 0,1 cek. Hukakoro un3obpaxkeHua He MONlyYeHO, M 3ITO
roBOPUT O TOM, YTO B AAHHOM CJ/lyyae MHTepBan OTCYTCTBMA OObeKTa
6onbwe 0,1 cek. C pgpyrom CTOPOHbI, Ha ABYX Kagpax [bAyeHKO
n306pakeHnsa OObEKTa TaKKe HeT, YTO CBMAETeNbCTBYET B MOJb3y
OTCyTCTBUA oObeKkTa Oonee uyeTBepTU CeKyHAbl. B To e Bpemsa u3
aHanu3a $oTo 3, CAEeNaHHOro C BbIAEPXKKOW B MONCEKYHAbI C PYK, BUGHO,
4yTO N300pakeHne 0bbeKTa NONYUNIIOCh PE3KNM, HO HEKOHTPACTHbIM, OH



TEMHee OKpy»katoLiero ero ¢poHa. B 10 ke Bpemsa nec n peka cMasaHbl, HO
KOHTPACTHbl. DTO CBWUAETENbCTBYeT O TOM, UYTO BpeMsA, B TeyeHue
KOTOPOro 06beKT 3KCMOHUPOBANCA Ha MNMeHKy, 6bi1o meHblwe 1/20-1/30
CEK., TO eCTb MeHbLLE BPEMEHU BblAEPXKKM, HEOOXOAUMOW AN NONYyUYEHNS
pe3Koro CHMMKa npu poTorpadmnpoBaHnm C pyk.

NTaK, MOXHO nNpeanosioXnWTb, UTO Hambonee yaauHbl PeXMUM
doTorpadupoBaHua geuxkywmxca HJNO - cbemka ¢ HaubonbLien
BO3MOXHOW BblAepKon. [lpnyem OTCYyTCTBME OMoOpbl He BAUAET Ha
KauecTBO M300pakeHMA OODBbEKTa, a BbIPA3UTCA JNULWb WCKAXKEHMEM
TpaekTopuKn, €ro noseta, KotopaAa MoXKeT OblTb BOCCTAHOBNEHa MO
CHUMKaM,

NpuBegeHHasa 3pecb mopenb noBegeHua HJIO B okonosemHOM
NPOCTPaHCTBE MOMOXET 0O bACHUTb CTPAHHOCTN HEKOTOPbIX doTorpadun
3TuX ob6beKkToB. B HoAGpe 1978 roma Ham nonana OAHa U3 TaKuUX
doTorpadun, cpenaHHaa neTom rpynnon TYpUCTOB ApXaHrenbCKoM
obnactn, B panoHe pekun lyKkweHbrn (poto 6). YTO Xe Mbl BUAMM Ha
CHMMKe? Ha nepegHem nnaHe - ogviH M3 MOJOAbIX Ntoden, C3agn Hero
03€epo, 3a HAM Nec, NPAMO Haj /IeCOM B KJlacCMYeCKon nose "nagatoulero
nmcTa" BUCUT TeMHbI 06bekT. Obwmin GOH CHMMKA HEKOHTPACTHbIN,
0ODBbEKT e BblAenAeTca Ha HeM M KaK Obl BbiMagaeT 13 obuen KapTuHbI.
Ewe opgHa petanb: mexpy obbekTmBom ¢oToanmnapata M 0O6BHEKTOM
HaxO4ATCA BEPXYLWKM AepeBbeB. B TOM mecTe, rage oHU BMAHbI Ha~ ¢oHe
CamMoro o6beKTa, OHM NPOCMATPUBAIOTCA B BUAE TEMHON TEHM.

OcTaetca po6GaBuUTb, UYTO 3pUTENIbHO OOBLEKT He Obll BUAEH, U
NOABNEHME ero Ha CHMMKe OblI0 BOCAPUHATO KaK HEMOHATHbIN Kypbes.
KoHeuyHO, MOXHO npegnonaratb, 4YTo OblIM HEBEPHO oOMnpegeneHobl
napameTpbl poTtorpadpmpoBaHmsA, JonylleHa nepedeprkka, M3-3a 4ero
oOWNIM KOHTPACT HeraTmBa MAOXON, OOBEKT »Ke MPOABUACA B Hallem
NPOCTPaHCTBE Ha BpPeMA, MeHbluee, yeM BblOpaHHAA BblAep)Ka, U
MMEHHO 3TO BPEeMA OKa3asioCb ONTUMAsbHbIM AJ1A TOro, YTOObl MNOAYYNTb
€ro KOHTpacTHoe n3obparkeHue.

PaccmoTtpum ewwe ogHo coobuieHune. Ero npucnanu uneHbl rpynnbl o
N3yyeHnto aHoManbHbIX AsneHnn N. MupowHuk n H. Atapos (PocTtos-Ha-
[lony).

CHUMKM Bbn caenaHbl 22 ceHTAGpA 1983 roga mexay 12 1 14 yac ¢
NMOMOLLbIK LWMPOKOMIEHOYHON ¢poToKamepbl "MockBa-2" n ob6bekTuBa



"MHpyctap-23" Ha wmnpokyto nneHky mapkm "Ceema" - 130 eguHu. Mpn
3ToM ucnonb3oBanca xentbid punotp KC-1 7. Anadparma 8 n Bbigepkka
1/125 cek.

®oto 7. AHanu3 HeratrBa 1 poTorpadum C Hero He BbIABUNY, HUKAKUNX
ocobeHHoCTel. B UeHTpe Ha BO3BbILWEHHOCTU BUAHEKTCA MOCTPOWNKU
PJ1C. CHUMOK cienaH B CeBepHOM HarnpasfieHnn.

®oTto 8. 3anevatneH 06bEKT Hanopgobue paupwkabna, Kpyrnoro
ceyeHnsi, CO CBeTOBbIM OnMKOM no 6okoBol noBepxHocTu. [lo
MacLITabHOM OLUEHKe, paccTosAHME Ao obbekTa - 250-300 M, AnnHa ero 10-
15 m, gpnameTp 3-5 M. CHUMOK cZienaH B BOCTOYHOM HanpasieHUM.

®oto 9. Ha ¢oHe ogHoro mn3 3y6L,0B BepLUMHbI Fropbl An [eTpu BUaeH
yepHbI 06beKT. Ha HeraTrBe Npu yBeNnYeHUM 3aMeTeH CBETOBOW 6K
no Bcenm ero annHe. MacwTabHble pa3mepbl 06beKTa NPUMEPHO
COOTBETCTBYIOT TeM, utOo Ha ¢oto 8. CHUMOK chenaH B BOCTOYHOM
HanpaBneHun.

OO6beKTbl Ha CHMMKAX BO BpeMs CbeMKM BM3YyasibHO He Habnoganuchb.
BHewHAA cxoxkecTb No ¢popme 1 pasmepam HaTasIKMBaEeT Ha MbIC/b, YTO
3TO OAMH 1 TOT ke 06beKT, obneTaWmn NoWaaky, ¢ KOTOpPOn Benacb
CbeMKa. ITo curapoobpasHbiii nnasmong anvHon 15-20 m n anameTpom
3-5 m. CBeTAwanacAa nofsioca BAOJIb €ro Kopnyca, CKopee BCero He
ABnAeTca otbneckom ConHua, Tak Kak Ha $OTO 9 OHO HAXOAUTCA C APYromn
CTOPOHbI 1 HE MOKET BbI3BaTb Takom 3P PeKT.

leTanbHbin aHanu3 HeratmeBoB W ¢oTorpaduin Nog MMKPOCKOMOM
BbISIBUJ1 OfHY MHTEPECHYI0 0COBEHHOCTb, coobLatoT Konnern ns PoctoBa-
Ha-LloHy. Ha Bcex cHMMKax HabntogaeTcs 4OBOIbHO MHOTFO YEepPHbIX TOUYEK
NMEIOLWMX OAMHAKOBYIO CTPYKTYpY B $OpMe AMCKOB C BbICTYMAKOLNMM
Kynonamn. OpHa Takaa Touyka wumeeT ¢opmMy pJenbrannaHa. Ectb
OCHOBaHMe npegnonaratb, YTO HEKOTOpPble M3  HUX  MOXKHO
naeHTnuymponatb Kak HJ10.

NTaK, Kak Mbl yXe ycrnenn 3ameTuTb, CErogHA ONMTUYECKUA METOf, -
rMaBHbIn B gene peructpaumm HJO, wnbo oTpaxaer Hanbonee
OOBEKTUBHYIO MHPOPMaALMIO O HEKOTOPbIX XapaKTepuUCTUKax 3STOro
ABneHna. Ho Henb3Aa 3abbiBaTb, 4TO, pa3pabaTbiBad MeTOAUKY
pPerncTpaLnn, Hy»KHO YYnTbIBaTb 1 OCOOGEHHOCTY NPOABNEHMA peHOoOMEHa.

Yawe Bcero ¢otorpaduposavne HJIO wnu dukcaumsa ero Ha
BUAEONEHTY MpoucxodAat cayydyamHo. CAMWKOM KOpPOTKOoe Bpems



HaxoauTca nepen Habnopatenem ¢eHomeH, 4Tobbl ycneTb HACTPOUTb
annapaTtypy 1 NonyuYnTb KauecTBeHHble n3obpaxeHus. L

ycnoBmax peduumta BpEeMeHM onepatop NpOCTO He YycrneBaeT
NPOBECTN CbeMKY Hagnexkawmm obpasom.

BakeH ewe oAWH acnekT: BHEWHWU BUA OObEKTa 3a BpeMs
HabnogeHnA MoxeT MeHATbCA. [na3ma, okpyatowaa HJ10, nynbcmpysa ¢
BbICOKOW 4aCTOTOW, C KaXkgoW Nynbcaumen NpuHNMaeT VHble oYepTaHus,
OLHOBPEMEHHO W3MEHAA CBOW CreKTpaJibHble XapakKTepucTuku. ITa
naasma MoXeT CTaTb MCTOYHUKOM CUJIbHEMNLIEro U3yYeHnsa, HO MOXeET,
no-sngumomMy, un nornowatb ero. [lpuyem, CNeKTp Wu3NyyYeHUA WU
NOrNOWEHNA MOXeT nepemMelaTtbcA MO OMTUYECKOMY [Marna3oHy u3
HEBMANMON YNbTPaPUONEeToBOM 4acTW, MPOXOAUTb BUAMMBIA YYaCTOK
(400-700 HM), yXOAUTb B HEBMANMbBIN NHPPAKPACHDBIN AMANa30oH U 3aTeM
NpPOXoAnTb 3TOT MyTb B OOpaTHOM nopsgke. [nvHa anana3oHa MOXeT
MEHATbCA OT MOHOXPOMATNYECKOW [0 LWNPOKOMOSIOCHOMN.

Metogbl ontmyeckon pernctpaumm HJIO, oOCHOBaHHble Ha
XapaKTepHbIX OCOBEHHOCTAX MposBAeHNA ¢GeHoMeHa, MOryT ObiTb
Pa3NNYHbIMMW.

1. Cbemka O0O6BEKTOB C npumMeHeHuem  ¢$OTOMATEPUANOB,
YYBCTBUTENbHbIX B LUMPOKMX YYaCTKax CNeKTpa, B TOM YNC/e HEBUOUMDIX.

2. QotorpadupoBaHMe C MPUMEHEHUEM 3SNEKTPOHHOOMTUUYECKIXK
npeobpasoBaTenen.

3. Pernctpauma ¢ noMoLLbio TIOMUHUCLEHTHbIX COCTaBOB.

4. Peructpauma HJIO no metoamke A. @. OxaTpuHa (BbiABNEHME U
perncrpauma NenTOHHOro N3yYeHus).

B KauecTBe annapatypbl, Kak NPaBWIo, NCNONb3YyTCA poToannaparhbl,
O0OblYHbIE N CKOPOCTHbIE KMHO KaMmepbl, TefeKaMepbl, Y3KOMOMOCHbIe
NHTepdEPEHUMNOHHDbIE PUNBLTPDI, Takne e GunbTpbl C NepPEeMEHHbIM
MaKCMMYMOM MPOMYyCKaHWA, LiBETHble CTeK/a.

Kak Mbl yXe; nucanu, W3NYyYeHUA OODBEKTOB WMEIOT Y3KUM
CMeKTpanbHbIA AMana3oH, YacToTa KOTOPOro MeHAETCA NPOU3BOJIbHbIM,
o6pa3om, Nnpuyem 3T U3NyYeHUA MOryT HaXOQUTbCA B HEBUAMMOWN AnA
yesloBeYeCKOro rnasa yacTu guanasoHe. 34ecb HYXHO pa3pabaTbiBaTb
METOAVKU C MPUMEHEHMEM YKa3aHHbIX MaTepuasnos.

CoBepleHHO  OYeBUAHO, YTO  UCMOJSib3yeMble  CerogHA wu
npeanonaraemble cpeacTsa HabnogeHna HIMO MoryT cny>KuTb Wb Kak



BCNOMoraTtesibHble, garowune uHpopmauyuvto o Hanumumm HJ1O, Tak Kak
npoasneHna ¢geHomMeHa 1 ero BO3AENCTBME Ha MXUBYID U HEXMBYHO
npupoay BeCcbMa MHOroobpasHbl M 3TO MNO3BONAET NPEANOXUTb
MHOXeCTBO APYrnx cnoco6oB, a UMEHHO:

- C NOMOLLbIO CPeacTB pagmosnioKkaunm;

- C ucnonb3oBaHmem vyscTeutTenbHOCTU KUBOTHDIX;

- nytTem PUKCMPOBAHMA 3BYKOBbIX 3PPEKTOB, MAarHUTHbIX MONEN W
TemrnepaTypHbIX aHOMasNMN.

OTBneyemcsa HeHagonro OT TEOPUU WM BCMOMHMM, Kak HauMHaNUCb
CbEMKU HeObObIYHbIX 06BEKTOB B Hebe. [TnoHepamun cTanu xutenn Hosoro
CBeTa, XOTA 4yTb MO3Xe UMW 3aHANUCb U B EBpone. BoT AaHHble u3
poknaga yponora P. benkepa o knHocbemkax HJ10.

NccnepoBatenn  pacCMOTpenn  HECKONIbKO — KOPOTKOMETPAXKHbIX
dMNbMOB, M3 HUX 4YeTblipe - NogpobHo. ABTOPbI CUUTAlOT 3TKU GUIbMbI
LOBOJSIbHO TUMMYHbIMK: BCE€ OHW OTPaKaloT KaKkme-TO aHOMaJibHble
ABNEHUNA, OQHAKO, MU3-3a MJIOXOro n3obpakeHns MmanonHoopmaTusHsbl. Mo
HUM Hesnb3A OnpefenuTb HU JIMHEMHOE PaCCTOAHUE, HU CKOPOCTb, HU
YCKOpEHMEe, HA pa3mepbl, HA Maccy. OTO U He yAUBUTENbHO, MOCKOJbKY
6e3 cneyranbHO  CMPOEKTMPOBAHHOW  anmnapaTtypbl, CNOCOOHOWN
3apUKCMpPOoBaTb nogobHoro pofa AaHHbIe, nonyuYnTb
BbICOKOKAYeCTBEHHY0 MHGOPMaLMIO BECbMa 3aTPYAHUTENbHO.

Asryct 1950 ropa, lpent-®ono, wtat MoHTaHa, CLUA. Bnageneuy
paguoctaHummn B ropogke Mwusyne H. MapumaHa v ero cekpetapb
Habnogann aBa obbekTa - cepebpucTble, C BLIEMKOW WUIW MOSIOCKON B
OOQHOM MecTe Ha nepudepun, CMHXPOHHO Bpawatowmeca. O6BLEKTHI
HeKOTOpOe BpeMsA Napuun, a 3aTem CO CBUCTALLMM 3BYKOM YNeTeNn K 1ory.
Bpema HabniogeHuna - 11.30yTpa. Ha KuHOKagpax - ABe cBeTAwmecs
TOUKN 3nnuMATUYeckon ¢opmbl. [pmnBOOATCA CXeMbl PACNONOXKEHWUSA
Habnopatenen, CHUMaBWNX  GUIbM, OKPY)KAKOWNMX  34aHUA U
COOpPYXEHUN; BO3MOXHble TpaeKkTopun OOBEKTOB; WU3MEHEHMEe YrnoB
AVaMeTpa No BpemeHu. B gekabpe Toro xe roga npoBefeH SKCNepMMeHT
MO BbLIABNEHNIO OTHOCUTENbHbIX 3PPEKTOB PACCTOAHUA, pPa3MEpPOB,
$OKYCHOro pacctoaHna o6beKTMBa, Anadparmbl, CKOPOCTU KagpoB NyTem
doTorpadmpoBaHMA  pPasNNUYHbIX APKUX WUCTOYHMKOB OTPa*KEHHOro
CONHeyHoro cBeTa. PaccmotrpeHo 118 KOMOWHaLMIA  YKa3aHHbIX
nepemeHHbIX. bbinm  TakXke caenaHbl  CHUMKM  CaMONETOB  C



COOTBETCTBYIOLEro pPacCTOAHUA, MO3BONAOWEro MNOAyuYnTb Te Ke
yrnosble pasmepbl. [Mpu nwobon opueHTauun >3emMeHTbl camoneTa
OKa3anucb BUAMMbIMU.

TwaTtenbHbIN aHanM3 KUHOMMEHKM MOKa3as HEKOPPEKTHOCTb TaKuX
0ObACHEHNI, KaK NofeT CamMoNeToB NTWL, HACEeKOMbIX, BO3A4YLUHbIX
LIAPOB, METEOPOB, a TaKKe MUPAXKM TO eCTb 0ObIYHbIX onnoHeHToB HJTO.

2 Mona 1952 r., wrat KOTa. B 11-30 yTpa Ha wocce N2 30 B cemn Mmnnsax
K ceBepy OT TpeMOHTOHa cTapwmin mmumaH [1. Hbroxays ¢ »keHon u ABymA
AeTbmu Habnoganu 10-12 o6bekToB. B cHATOM Hbloxay3om ¢unbme HeT
$OHa MeCTHOCTK, 1 3TO He NO3BOJNIAET ONpeaeNnUTb pasMepbl, CKOPOCTb U
paccTtoAHune. N306pakeHnA OOBHEKTOB HA LIBETHOW MJIEHKE AOCTAaTOUYHO
pPe3KM, HO, Manbl, N UX TPYAHO uAeHTUPMUMpPOBaTb. NOKasaHbl Cxembl
ABUXKEHMA 06beKTOB. BMAHO, Kak OAMH M3 HUX OTOPBancA OT rpynmbl U
coBepwun pAagd WHbIX, YeM OCTallbHble, MaHEBPOB. BHayane cumtanocs,
YTO KMHOMNEHKa 3adpnKCMpoBana NT1L, O4HAKO Nocsie aHanm3a 3Ta ToUkKa
3peHuna Obina oTBEPrHyTa.

9 mapta 1967 r., wtat UnnuHownc. B 13-30 nonunuenckun B. Ouwep y
nepekpectka 14- cTpuT n 16- n aBeHO B ropoge MonnHe, Habnogan
006beKT, wumelowmn, no ero cnosam, ¢opmy yTbONbHOrO MAYa
30/10TUCTOrO LiBETA, C ABHOWN TeHbto BHM3Y. ConHu, 6bi10 B 3eHUTE. B xoae
CbEMKM 8-MUNNUMETPOBOIM KaMepor 0ObeKT CMeLLanca K ceBepo-3anagy
n ncyes. Cnycta 1-2 MMH NOABUNCA APYron 0ObeKT 1 NPOC/IefoBasn B TOM
e HanpaBneHun, OfHaKo nneHka Yy Owuwepa yxe KoHumnach.
CBuaeTenen 6b1/10 MHOTO, U X NOKa3aHWUA AOBOJIbHO pa3HopeunBbl. KTo-
TO OTMETWN OBasbHY10 GopMy, 6enbiii LUBET 1 YCbILAN WWMALNIA 3BYK.

Ha kKuHoKagpax - ManeHbKoe OBafibHOe MATHO CBeTa, MOCTerneHHOo
yMeHbLualLleeca B pa3mepax Ha ¢oHe ronyboro Heba. MNepuognyeckne
NN pe3Kne U3MEeHEeHUA APKOCTM OTCYTCTBYIOT. Ha ocHOBaHuUM ¢unbma,
NOKa3aHWN CBUAETeNen, MeTeoCBOAKN N APYrMX AaHHbIX CAenaH BblBOA,
YTO 3TO - HEOObIYHbIE OOBEKTDI.

3 aHBapA 1958 r., [aBanckue octpoBa. B 16 yacoB cTyneHT Konnegxa
Banbexo (KanudopHua) K. Ouflaun Habnwogan B foHonyny 9 o6bekToB,
neTeBWNX B OCHOBHOM MOMAapHO B CeBepo-3anagHOM HarnpasieHuUn, Ha
BbicoTe 40 rpagycoB HaA ropusoHTom. [u-Jlaum mcnonb3oBan npu ux
CbeMKe LUTAaTUB M 3axBaTWil B Kagp BepPXYLIKU AepeBbeB Kak UCXOOHYIO
6a3y gnAa onpegeneHua yrnoBon CKOPOCTU, BbICOTbI U a3uMyTa.



Ounbm - LUBETHOW M BCTaBNEH B OObIYHbIN OOUTENBCKUIN BUOOBOM
édnnbm o laBamax. KuHomneHkKa noOKa3blBaeT OAHO OYEHb ApKoe
n3o6paxkeHne obbeKkTa U OJHO pacnsbiByaToe B TeyeHme 25-30 cek. [o
cnosam Habntogatens, nonet Obin BUAEHO KONMO NATU MUHYT. bnarogaps
doHy nonyyeHa 6onbwaa uHPopmauma, YeM MOXHO ObiNno OXmaaTb.
YrnoBasa CKOpPOCTb OTHOCUTENbHO AepeBbeB coctaBnAna 0,03-0,12 paa/
ceK. Ha paccTtoaHnu npmepHO ABYX MWsib 3TO cooTeeTcTByeT 900 Muniam
B yac..

MNpepnonoXeHnAa OTHOCUTENIbHO CaMOJIETOB U NTUL,  OKa3anucb
HEeCOCTOATENbHbI

11 mas 1950 r., wtat OperoH. [1Boe ntoaen, paboTaBluime Ha depme,
PACNOJIO’KEHHOW toro-3anagHee ropoaka Mak-MuHBunna, Habnwoganu
anckoobpasHbii HJIIO ¢ metannnuecknm 6Gneckom. CpaenaHbl [ABe
doTorpadum, npruyem B Nose 3peHna 06BbEKTMBA NONann Yron CTPOEHNS
N NpoBoAa 3neKkTponepedaun. B poknage komuccmnm KoHgoHa o6 sTom
cnyyae ropoputca: "Bce ¢paKkTbl rOBOPAT, UTO 3TO HEOObIYHBIN NETAOWNIA
0ObEKT [eCATKOB METPOB B AMAaMeETpPe U OYEeBUAHO WCKYCCTBEHHOrO
nponcxoxaeHusa. TwaTenbHoe U3yyeHne HeraTuBoOB OTBEPraeT BEPCUIO O
banbcudmnkaumn®,

NioHb 1963 ., BeHecyana. ®unbm cHAT ¢ 60opTa camoneta [AC-3 6nm3
ropoaka Hpxken-Oonc 8- munaumeTpoBon Kamepow. BuaeH oueHb
APKNI XENTbI 0OBbEKT cilerka rpywesngHon ¢opmbl, KoTopbl nocne 60-
70 KagpoB ncue3aeT B rpage obnako. CerogHA COXPaHWNCA TONIbKO OAVH
Kagp, Ha KoTopoMm BuaeH HJ10, CHATbIN Yyepe3 NNIIMNHATOP camosieTa.

Ounbmbl, B KOTOpbiX cHATbI HJTO, TpyaHo aHanm3mpoBatb. O6bIYHO
nobutenbckaa annapaTypa NPUBOAUTCA B AENCTBME yXKe NocC/e TOoro, Kak
Hanbonee Ba)Hble [eNCTBMA OObEKTa COBeplleHbl; doTorpad wnm
KuHoonepaTtop BO30YXAEHHbIW, He CMOCOOHbI BbIMOAHUTL CbeMKY. Kak
NpPaBWIO, Kagpbl MOKa3blBalOT MasieHbKMe CBETOBble MATHA WU TOYKW,
0ObIYHO  SnAMNTUYECKON  POopMbl M PACNONOXEHHbIE  MOMAPHO.
OO6DBACHUTb 3TO MOXKHO Pa3HbIMM CNOCobamMu, HO TOYHaA AEHTUPUKaLUA
NOKa HEBO3MOXHa.

Crapble Kagpbl C pasmbITbiMM OenbiMi  TOYKAMWU CErogHA Yxe
ManogokasaTesibHbl. Heobxogumbl cBexne paHHble. OHM NOABUIUCH B
benbrun, AnoHun n y Hac B cTpaHe - B [py3un, ApmMeHuUn n ppyrux
pervoHax.



Mo>KHO caenaTb ManoyTelwmnTeNbHbIA BbIBOA: MOKa HET YCNIOBUN Jaxe
ANA YacTUYHOrO HabnogeHnsa NPOCTPaHCTBa B OKPECTHOCTAX 3emMnn Ha
npeamet cbopa wunHpopmaumm o6 HJ1O. HyxHbl unccnepgoBaTenbckune
NPOrpamMmmbl U 3KCMEPUMEHTbI, KOTopble Npubnmsamnm 6bl BCeX Hac K
peLleHnio 3aragku.

Qotorpadun, vmewwmeca B apxmBax yPonoroB, MOKHO YC/IOBHO
pa3fennTb Ha YeTbipe rpynnbl:

- GanbLlUMBKY;

- nedeKTbl CbeMoK 1 GOoTOMaTEPMANOB;

- cobcTBeHHO poTorpadum HJ1O;

- poTorpadum obbIUHbIX, HO HE OTOXKAECTBNIEHHbIX OOBEKTOB.

MNpn  wnccnepoBaHuax  ¢otorpaduim  HEOO6XoAMMO  MPOBECTU
TWATENbHbLIN OCMOTP HEraTMBOB, 4YTOObI WCKAOUYMTL Cilyyaun, Korga
pedektbl MoryT 6biITb NpuHATHI 3a HJ1O. B cywecTtBytowen TexHonornm
06paboTkn 1 nonyyeHma GOTOM306pPAKEHUI MHOTAA NPOABNAT Cebs
cneundurueckme gedekTbl, TakmMe, HaNPUMep, Kak 3acBeTka pOoTOMIEHOK B
pe3ynbTate nonagaHMa Ha HUX YacTul PaAUOAKTUBHbLIX 3/IEMEHTOB,
HEOAHOPOAHOCTM CBETOYYBCTBMTENIbHOIO MaTepuana, MexaHuuyecKkme
AedeKTbl dboTomaTepuranos. CkonuBLNncs Ha nyieHke
3NEeKTPOCTAaTUYECKNI 3apAS AaeT HaM BO3MOXHOCTb HabntogaTb BeCbMa
npuuyanmBble n3obpaxeHus, noasnawwmeca Ha ¢otorpadusax. Ho, yBbl,
310 TOXKe He HJ10.

DanblumBble CHAMKN, C KOTOPbIMU NPULLNIOCH UMETb AeN0, NO3BONAIT
yTBEpP)KAATb: Te, KTO WX W3roTaBnAuBan, Kak npasuno, [NpumeHAnn
[OCTAaTOYHO MpoOCTble npuembl. Hanpumep, u3 TemHom Oymarn wnm
KapTOHa BbIpe3aloT CWJY3T, HaKEeMBalOT HAa OKOHHOE CTeKIo 1 U3
KOMHaTbl MPOU3BOAAT CbEMKY MaHOPaMbl 3a OKHOM. AHanM3 TaKuX
N306paKeHNN [OCTAaTOYHO MPOCT: CPAaBHMBAKT PE3KOCTb N306paKeHUN
MHUMoro HJ1IO n o6beKToB 3a OKHOM, NeXKalnx 3aBefoMo Aajiblie, yem
mynsx. MiHorga danbcnpurkaumnm mM3rotaBnmBaloT METOAOM HalOXKeHUS,
Korga 3KCMOHUpOBaHMe nNpu poToneyaTn NPON3BOANTCA ABaXKAbl. B 3TOM
CNyyae ACHOCTb BHOCUT OCMOTP Heratusa. ECnv CHMMOK AencTBUTENbHO
danbcndrumMpoBaH, HeraTMe Noj pPasHbIMK NMpPeasoramn He NpPeacTaBAT.
Heobxoanmo Tak»ke BHMMaTeNIbHO UCCNeAoBaTb 3€PHO Ha N306parkeHNAX
mHuMmoro HJ10 n okpyxatowen ero naHopambl. HecoBnageHve pasmepos
3epHa ABHO CBUAETENbCTBYET O NoAaenkKe.



CyuiecTByeT KOMMbIOTEPHbIN METOZ OLEHKN HeraTnea, MO3BONAOLWMNIA
nepeBoauTb 16 TpaguMuUWni  OMTUYECKOW MAOTHOCTU YepHO-6enoro
HeraTMBa B COOTBETCTBYOLME MCEBAOLBETA. DTO MO3BOMAET MOBbLICUTb
NMHGOPMATUBHOCTD 1 BbIABUTb  Oonee  AeTanbHO  CTPYKTYpbI
n3obpaxeHna. Kak npasuno, ¢anblimBky ABMAAKT cOOOM OfHOLBETHOE
naTHo. C MOMOLbI0 TAaKOro MeToa Ham YAAnocCb BbiABUTb HECKOSbKO
[Moppenok.

BaXHbI1 anemeHT aHanu3a ¢oTtorpadum - 3BPUCTUUYECKMNE 3HAHUA U
NHTYULMA 3SKCnepTa, NpuobpeTeHHble MM B MpoLecce MHOroneTHeNn
paboTbl.

Pesynbtatbl ¢oTorpadupoBaHma npu HabnogeHnsax moryT ObiTb
YC/TOBHO pa3fefieHbl, Ha YeTblpe KaTeropum.

1. Habmopatenb Buant HJIO mnm 4yto-TO HEOObIYHOE C ero TOUKWU
3peHunA, CHAMAET, HO pe3ynbTaT HyfleBol - NMOO NieHKa OKa3blBaeTCA Ha
3TOM Kafpe 3aCBeYeHHOMN, NIM60 BMECTO CbeMKMU - Pa3MbITOE MATHO.

2. Habniopatenb BMAMT 0fHO, a Ha ¢oTorpadurm NonyyaeTcs COBCEM
apyroe. BcnomHute n3obpaxeHue "genberHa" Ha CHUMKe [bAyeHKo.

3. QoTorpadupytownii 6bITOBYIO CLEHY HMYEro aHOMASIbHOTO He
HabnlogaeT, a TeM BpeMEHEM Ha CHMMKax NOABAAIOTCA YepHble, cepble U
6enble wapbl 1 gpyrve no ¢opme obpasoBaHua (poto 10). HeBmammble
06BbEKTbI NPOABNAAITCA TakKe NPU cbeMKax ¢ punbTpamu (poTo 11).

4. Habnogatenb ¢otorpadumpyer 1M nonyyaetr Ha CHUMKaAx TO, 4TO
BnauT (poto 12).

Hebe3biHTepecHO Takke o00paTnTb BHUMaHME Ha oTorpadum
CTPaHHbIX 006NAKOB, COXPaHAKLWMX YAUBUTENbHYIO YCTONYMBOCTb MpU
CUNbHOM BeTpe U1 6ecnopAgoOYHOM  MepeMelleHMn  OCTasibHOro
obnayHoro nokposa (poTo 13-16).

Berno aHanu3npya 3TM  BapuaHTbl, CAenaem  cnegywolme
npeanonoXeHus.

O6beKTbl NPOABNAIOTCA HE TONbKO B BUAUMOM CMEKTPE YacToT, HO 1 B
conpepaenbHbIX Anana3oHax.

OO6beKTbl MYNbCUPYIOT C YaCTOTOW, MPEBLILLIAIOLWEN PErUCTPUPYOLLE
BO3MOXHOCTU rMa3a. Ho npu Mmanbix Bblaep»KKax OHW MOryT ObiTb
3apuKcrpoBaHbl GpoToanMnapaTom.

OO6beKTbl M3nyyvaloT TakuM 06pa3omM (MM TaKyt SHEPTrUto), YTO MOTYT
HenTpanusoBatb 3PdeKkT ¢GoTorpadmMpoBaHNA U  Kagp OKaXeTcA



3aCBEYEHHbIM.

30ecb Xe cnefyeT 3aMeTUTb 1 O NPUMeHeHun Bcnbiwek. Mbl ewe He
3HaeM, Kak pearupyloT Ha HUX Te, KOro Mbl CHUMaeMm, HO HepefKo 3TO
3aKaH4YMBaeTCA nNnayveBHo Ana ¢otorpadupyroLlero.

MNpepnonoxeHne o6 wn3nyyeHUn B comnpegenbHbIX AManasoHax
NIIOCTPUPYET CNeayoLwuin cyyan.

Tpoe cBugetenen B Houb Ha 31 mapTa 1990 roga B 30 KMnomeTpax K
IOro-BOCTOKY OT bploccena - reHepanbHbIl cekpeTapb 6enbrmmnckoro
oblecTBa MO M3yYEHUIO KOCMUYECKMX PEeHOMEHOB, KMHOMPOACEP U
pexnccep - Habnwganu Ha ropusoHTe cBeTAleecA MNATHO, KOTopoe
pocno v npnbnmxanocob. NpegmeT TpeyrosibHoM GopPMbl C OKPYTTEHHbIMM
KpasAmMu 1 YeTbipbMA BECbMa MOLUHbIMU dapamu, C MHOTOUUCIEHHbIMM
KOHTYPHbIMW OFHAMU U AWAMETPOM, MPEBbIWAWNM Ha BUL OUAMETP
JlyHbl B 6 pa3, nponeTten Hag uUx ronoBaMu Ha BbicoTe oT 300 go 400 m.
CoenaHo yeTbipe CHMMKA 3TOro npegMeTa Ha BbICOKOUYYBCTBUTESIbHOW
nneHke - 1600 A A. lna npoBepkn 6bIIM caenaHbl Yepe3 HeCKONbKO
MUHYT Mpu TOW ke anadparme m C TON e BbIAEPXKKON HECKONbKO
CHUMKOB CamMorieTa B nornerte.

[poABMB NNeHKY, BbIACHWAW, 4YTO CUrHajbHble OFHW caMosneTa,
neTeBlIEro Ha ropa3go 6onbuwen BbicoTe, yem HJIO, obpasyoT Tpu
CBET/bIX MNATHA, B TO BpeMsa Kak orpomHble orHn HJ10 ene BugHbl. O6uan
xe ¢opma HJIO, npekpacHO BMAHAA HEBOOPYMEHHbIM [/1Aa30M,
NOMHOCTbIO UcYesna.

BcnomHuB O TOM, 4TO HOpManbHOMy ¢oOTOrpaPuUpPOBaHNIO MOXKET
nomewartb WHPpaKkpacHoe wu3nyyeHue, npodeccop MecceH pewwnn
npoBecTn B cBoen nabopatopum skcrnepmmeHT. C NOMOLLbI0 OObIYHON
NPU3Mbl OH CMPOELMPOBan Ha HeraTUBHYIO MNeHKY BCe LBeTa CnekTpa -
OT KpacHOro go $G1oneToBOro, HafIoXNB Ha 3TOT BUANMbIN LBET B H/PKHEN
YacTu Kagpa WHPpakpacHble nyun. Yto Xe BbiACHUNOCL? [locne
NpoABNEHNA CNekTp Obln  nNpekpacHO BUAEH Ha HeobnyyeHHOMN
NHOPAKPACHBIM U3JlyYEHMEM YaCTM CHUMKA W TOpasfo Xy»ke - Ha
06nyyYeHHOM YacTu.

Takum obpaszom, ecnnm HJIO umcnyckatoT MHPpaKpacHble nyun, To B
MOMEHT NPOABNEHNA NNIEHKN MOXeT MPOn30UTU MOIHOE UCYe3HOBEHUEe
npeameTa, KOTOpbIi ouyeBuAaubl Habnogannm COO6CTBEHHbIMU TNa3amu.



ITnMm, BUOVMO, MOHO 00BACHUTD n HEBO3MO>KHOCTb
doTtorpadupoBanua HJ10 c 6nm3Koro pacctoaHus.

BoT elue MHTepeCHbIN CHUMOK, NonyyeHHbIn oT P. ODypaya 81988 roay.
ABTOp CHUMKa - CTyaeHT Knesckoro yHusepcuteTa A. TBApOBCKNUN, HbiHE
paboTtaeT rugporeonorom. Mecto cbemMku - ceno CaHxenka B 40 KM oT
Opeccbl. OKpanHa gepeBHU, NO3OHUIN Beyep, 3aKaT U - gUCKN. CHUMOK
BbIMosIHeH poToannapatom "3eHnT-E". lnadpparma otkpbiTa. Boigepxka 1/
30 cek. (poT0 17).

ABTOp CKa3saJ, YTo BO BpeMs CbeMOK O0ObeKToB He Buaen. Hukakmx
¢doHapen, dap n ApyrMx WUCTOYHMKOB CBeTa He Obino. bonee ToOro,
TBapOBCKMIN YTBEPXKAAET, UTO TaKme ke 0ObeKTbl NONYUMINCD Ha Cnange
ero nogpyru, KoTtopasa <¢oTorpadupoBana >STOT XKe Nensax
OOQHOBPEMEHHO C HMM CBOMM annapatoM. Ee anmapat 6bin 3apsAKeHbl
Takon xe nneHkon "Opsoxpom" YT-18. Ho oHa Bena cbemky c Gonee
ONIUTENBbHOWN BbIAEP)KKOW, Aeplka Kamepy Ha pykax M BCA KapTuHa
OKa3sanacb cMa3zaHHon. Criang nocymTany NCNOPUYEHHbBIM U BbIKVUHYIN.

Bropon usetHon cnang ot P. Qypaya. MNocenok lMNnaHepckoe, Kpbim.
Ha cnanpe BupgeH Kapa-Lar. B MOMEHT CbeMKU HUKaKNUX OOBEKTOB He
Habnoganock, U, NOCUNTaB U30bparkeHNe pesynbTaTom cbemkn, Qypayn
ybpan cnang B "gonrmn Awmk"'. Bpema cbemku: Hayano uona 1980 r.,
6nmxe Kk obepy. ®otoannapat "3eHnt3M', obbekTMB "MHAycTap-50"
Nnadparma 8, Bbigepkka 1/125 cek., nneHka ((Opsoxpom)) YT-18 (poTo
18).

N, HakoHel, cbemKka ¢ KamuaTtkn ot B. Tonbua, KoTopomy nepepanu
3TV CHUMKMW.

OueBupey, Haxogunca B paboyem nocenke B pariOHe BYJNKaHa
KnioueBckas conka, 17 asrycta 1985 roga, paHo yTpomMm, BbIAA Ha ynuuy,
OH yBUAen ctpaHHoe "obnako" u caenan ¢oto 13.

3aTem OH C TpemA ToBapuLwamm nowen Ha paboTy, HO NpogoKan
aenatb cHUMKN (boto H2N2 14, 15, 16). BepxHAaa 6nmHoobpa3Haa YacTb
CTana npunogHumatbca. @otorpaduma 3anevatnena MaKCUMalbHbIN
nogbem, npu 3TomM "obnako" noTepAno CBOK MJIOTHOCTb W CTaso
nonynpo3payHbiM. OnNycKasacb ke Ha MecTo, OObeKT BOCCTAHaBNMBAI
NNoTHOCTb, [Mpouecc noabema v cnycka 3aHAN MAHYT ABaaUaTb.

®oto 15 1 16 caenaHbl ¢ KoppekTupytowmm eunbtpom KC17 ns-3a
ocnenutenbHon 6enn3Hbl 06beKTa N CHEXHbIX BeplwunH. Ha cHuMKe 16



BMAVM BOCEMb BM3YasibHO He HabnogaBwmnxca o6veKToB. [MpumepHo B 14
yac, o6beKT beccnegHo ncyes. Bo BpeMa ero HeMmoABMXHOIO 3aBMCaHWA
AYyN OOBOMIbHO CBEXUN BeTep M NPOHOCUIIUCD TYYKU, NPUMEPHO Ha TOM
e BbICOTe, HO 3TO? HUCKOMbKO He MOBMAUANO HU Ha ABWXKEHWe, HU Ha
aedopmauuto "obnaka".

HaxogAacb B paMloOHe ropAuYnMx WCTOYHMKOB B panioHe TOU Xe
KntoueBckomn, Konnera aBTopa 3TMX CHAMKOB cAenan eue oguH (¢oto 19)
cHoBa ¢ ¢unbtpom KC-17. HeBuagnmbiii 06BEKT Ha 3TOT pa3 Obin Hag
necom, Bce CHUMKUM caenaHbl Ha HeMeL KoM MNeHKe YyBCTBUTESIbHOCTbIO
15 eanHnL,

B 3akniouyeHue - He KoTopble MpaKTUYecKkue pekomeHgauuu no
doTorpadumpoanHmio HJ1O.

BO3MOXHbl OBa peXnma CbeMKWU - OHEBHOW M HOYHOWN, TO eCTb, B
yCNOBUAX APKOro Heba 1 B yCNOBUAX TEMHOIO HOYHOIO HEOOCKOHA.

Kak yxe paHee yrnomuHanocb, usnyvyeHuma HJIO uvacto wmetot
MAKCMMYM  MHTEHCMBHOCTM B HeBUAMMbIX  (ynbTpaduonetoBom
NHPpPaKPACHOM) AMana3oHaX M HOCAT XapaKTep MOHOXPOMaTUYeCKoro,
TO eCTb, CNEeKTPasibHbIA ANANA30H N3TyYEHUA [OCTAaTOYHO Y30K U TEXUT B
npegenax 50-100 Hm,

Ewe opHO  BaxHoe  0OCTOATENbCTBO: ANA  CbEMKM B
ynbTPaproNeToBOM YyyacTKe CnekTpa HenpurogHbl OOblYHble (He
cneumranbHble) 06bEKTUBLI, NpuMeHsemble doTontobutenammn. BCCCP
BbINMYCKAKOTCA BCEro ABa 0ObEKTMBA, MPUrOAHbIX ANA YKAa3aHHbIX Lenen -
YOAP-35 n 3EHVOAP-50.

[lHeBHble OTOCHEMKU. ANA BblAeNeHUA MOHOXPOMATUYECKOro
n3nyyeHna HJIO HeobxogMmMo NpuMeHeHMe cneuranbHbIX LBETHbIX
bnnbTpoB. Hawa MNpOMbIWAEHHOCTb BbIMyCKaeT pasfinyHble GUNbTPDI,
O[HAKO, BO3MOXHO 1 NPUMEHeEHNE cneunanbHbiX NHTepdepeHUMOHHbIX
Y3KOMOJIOCHbIX, OHM BbIFOAHO OTAMYAKTCA OT O0ObIYHbIX Gonee y3Kom
wupuHbl MOJIOCbl nponyckaHna n 6Gonee KOHTPACTHO BblAENAT
n3nyyeHuna HJ10 n3 Bcero octanbHOro cnekTpa.

Taknm o6pa3om, 3apauya onepatopa npu  ¢otocbemke HJO
3aK/loyaeTca B NpaBuIbHOM nopbope uBeTHoro ¢unbrpa. Cnepyet
BbIOMpaTb GUILTP, COOTBETCTBYHOLWUIN CMNEeKTpy wusnyyeHuin. CornacHo
CTaTUCTUYECKMM nccnegoBaHmam umanydeHunm HJ1O, Hambonee uyacto



MakcMMym nexut B npepenax 580-700 HM n ganee, YTO COOTBETCTBYET
OpaHXeBoMy GpUNbTPY.

MmeloTcA OCHOBaHMA nonaratb, 4YTOo oOKpyXawwaa HJIO nna3ma
nynbcupyeTr C YacTOTOW, HeAOCTYMHOW BOCMPUATUIO YesloBeYeCKUM
3peHnem, N Kaxpaa nynbcauva MmeeT MHOVBMAYANbHbIA XapakTep - C
Ka>K[AoW BCMbILLKON BHELWHU BMA NNAa3MEHHOro KOKOHa nsmensaetca. A3
CKa3aHHOrO BblTEKAEeT pPeKOMEeHAAUUA: OTCHATb BO3MOXHO, OGonbluee
KOJIMYECTBO MJIEHKN, YTOObI 3adpUKCMPOBaTb BO3MOXKHO OOsbllee Yncio
nynbcauunm.

MNpn cbemKax npegnoyTUTENbHO NPUMEHEHEe TBEPAOW ONopbl ANA
annapara, ogHaKo, 4onyCcTMMO Npoun3BoauTb ¢poTorpadrpoBaHne n 6e3
ornopbl. BbigepXKn npu OHEBHbIX CbeMKax BblOMpaAlOTCA, Kak U npu
0ObIYHbIX, HO C yYEeTOM NOTepPb CBETA Ha punbTpax.

Y niobuteneir BO3MOXHOCTU Bblbopa ¢oTomMaTepuana AOBOJIbHO
OrpaHuyeHbl, OAHAaKO HeKOTOpble pekoMeHAauun faTb BCe Xe cnegyet
nmetb B Buagy. [lpegnoututenbHO BblOMpaTb CBEXYHO  MJIEHKY,
OYYBCTB/IEHHYIO , K BblOpaHHOMY JAmana3oHy. TaK, Hanpumep, AnA
doTorpadmpoBaHua B JIMHHOBOIHOBOM AMana3oHe MOXHO NMPUMEHUTb
nneHky ~Mukpat-300~ nnn ~MUKpat200~, OUYyBCTBEHHYIO K »KeNToMYy
N KpaCHOMY y4acCTKaM CrekTpa.

Boibupaa nosuuuio pgna ¢otorpadupoBanua HJ1O, Heobxogmmo
YUNTbIBaTb MECTHble YCNOBUA - Hannume CUbHbIX UCTOYHMKOB CBeTa
(conHue, Aapkue doHapu U T. n.), NpeaoxpaHAs o6beKTVB OT NonagaHns B
Hero nNpAmbIX Unn 6AN3KMX K MPAMbIM CBETOBbIX JTyYen.

HouHasa cbemka. Mpu ¢otorpadupoBaHmmn B ycnosmax HOYHOIO
Heba NpUMeHeHne Kakux-nnbo GUNbTPOB CTAHOBUTCA WU3NULIHUM, W60
OTCYTCTBYeT MoAcBeTKa OT HebocBoga W Ha nneHke uUKCMpyeTcs
n3nyyeHne Ttonbko HJIO. MHorue nwbuTeNM CHMMAKOT HOYHble C
NPUMEHEHNEM MOLLUHbIX UMMNYbCHbIX BcnbiweK. Mbl KaTeropuyeckn He
pekoMeHAyeM MPUMEHATb BCMbIWKU Ana ¢ukcaumm HJIO, Tak Kak
HEeBO3MOXHbl HebnaronpuATHble BO3OENCTBUA C WX CTOPOHbI Ha
ornepatopoB. [laHHOe  3aKknw4yeHWe cAenaHo Ha  OCHOBAHWUU
NPaKTNYECKOro OMnbiTa OQHOrO 13 aBTOPOB, YOeaMBLLErocA B STOM JINYHO.

PekomeHpayeTca cnegytowaa metogmka cbemok H/10 B HOUHOe Bpems.
Ha pocTaTouHO »KeCTKyto onopy (3To MOXeT ObITb 1 WTaTnB, M cTpybLmHa)
yCTaHaBNBaEeTCA doToannapaT~ Pe3kocTb HaBOAUTCA Ha



6ecKkoHeYHOCTb, Anadparma OTKPbIBAETCA MOJIHOCTbIO, BblAepXKKa
yCTaHaBNMBaeTCA Ha ~ nocne 4yero B TeyeHue 30-40 MUH. NPON3BOANTCA
3KCMOHMpPOBaHME BbIOPAHHOrO YyyacTka HebocknoHa. 3atem Kagp
NnepeBOANTCA, U SKCMOHMPOBaHME NOBTOPAETCA HEOOXOAMMOE YMCTIO Pas.
TpeboBaHuA K dpoTOMaTepmanam Takme Ke, Kak M B Ciyyae OHEBHOro
doTorpadmpoBaHms.

MNpennokeHHaa mMeToAMKa paccyMTaHa Ha TO, YTO MOABUBLUMNCA B
none 3peHua HJIO BHe 3aBUCMMOCTM OT TOro, BMOAUM NN OH,
HEBOOPYEHHbIM r1a30M, 06A3aTeNbHO 3adUKCMpyeTCca Ha PoTonneHke,
ecnn  ero  u3nyvyeHme  NeXUT B Npegenax  CnekTpasbHOM
4yyBCTBUTENbHOCTM poTonneHKkn. Cnegyet OTMETUTb, YTO NpeasIoKeHHasA
MeToAMKA pacCcyMTaHa Ha BO3MOXHOCTM nobutena. KoHeuyHo, npwm
HanMumMM cneunanbHOM anmnapaTtypbl (CKOPOCTHble KMHOPOTONyNeMeTb,
KonbueBble NHTEpdEepPeHUMOHHbIE GUNBTPbLI. INEKTPOHHO-OMTUYECKNe
npeobpasoBaTtenn) BO3MOXHOCTM  onTuyeckonm  ¢ukcaumm  HJ10
CTaHOBATCA HeM3mMeprmo bonee WNPOKNMN.

BakHbiM 06CTOATENBLCTBOM AN BblbOpa MecTa U BpPEMEHU
npoBedeHnA CbeMOK ABNAETCA TOT $aKT, UTO BEPOATHOCTb MOABMEHUA
H/1O pe3ko BoO3pacTaeT B ACHyK norogy, Korga Ha Hebe oTcyTCTByeT
0611aYHOCTb, BO3AYX UMCT M npo3payeH. MHorve ouyeBmaubl, ONUCbIBaA
norogHble ycnoBusa B MOMeHT nosasnenna HI10, ykasbiBaloT, 4To npupoga
B 3TO BpPeMA BbIrMAZUT HEOObIYHO APKO U NPA3AHUYHO.

MNPUNOKEHUE

OCOBEHHOCTU HOYHOIO ®OTOINPA®GUMPOBAHIWA

(M3 onbiTa 0TeueCcTBEHHbIX y$ONOros)

B nocnepgHee BpemA onybnukoBaH pag ¢doTorpaduit, Ha KOTOPbIX
3aneyvatsieHbl, CBeT/ble 00pa3oBaHWA, Kak MPaBWUIIO, LIAPOOOPa3HON
dopmbl.  MeToaMKy  NoAoGHbIX CbEMOK  MNpepsioXuna  rpynna
nccnegosaTesnen aHoMasbHbIX ABNEHWI, BO3rnaBnaemas

B. JlyHeBbIM (TomckK). CyTb 3TOM METOAUKM 3aK/I0YaeTCA B C/iedyloLem.

B HoOuHOe Bpema uacTb MpU3EeMHOro CfoA BO34yxa OCBeLlaeTcA
MMMYNIbCOM CBeTa OT HECKONbKMX PTYTHbIX JlaMn M OOHOBPEMEHHO C
BblAEPXKKOW OT HECKONIbKUX CEKYH A0 HeCKOSIbKUX MUHYT ABYMA WU
6onee ¢oToannapatamm NPOU3BOAMTCA OObeMHAA CbeMKa BblAeNEeHHOrO
yuyacTka. B npouecce onpoboBaHua gaHHOro cnocoba 6bim NpuMeHeHbI
pa3nunyHble 06bEKTNBBI, CBETOGUNILTPBI U GOTOMNEHKN, YYBCTBUTENbHbIE



ynbTpadproneToBoMy M3nyyeHuno. Tak, Npu Ccbemkax Ha bGepery pekwu
Yynbim, BO6NM3M cena [lepBomainickoe Tomckonm obnactm  6binu
3aperncTprupoBaHbl, ABa TMNa Nna3meHHbIXx 06pa3oBaHMIA.

MepBbln - Ha BbicoTe 0,1-4 M OT 3emMnn, KOPOTKOXKMBYLLMN, C
NPOAOMKUTENbHOCTbIO CylWecTBOBaHMA oT 10 go 1 cek. M MeHee
KomeTonofoObHbIn. BTopoi - Ha Bbicote 1,5-3 M, WapoobpasHbii,
ponroxmeywun (10-60 cek n 6onee). 3T HeBMANMbIE MPOCTbIM N1TA30M
o6pa3oBaHMA, TOMCKME WCCNefoBaTeNM Ha3BanuM JIATOMIA3MOHAMM.
MNpepnonaraeTca, YTO OHU MPEACTABNAIT COOOM HEM3BECTHYK paHee
Dopmy B3aMIMHOWN 3HepreTnyeckon ceasn nutochepbl n atmocdepbl. x
€CTeCTBEHHbI XapaKTep He MNO03BONAeT OTHOCUTb WX K paspagy
"HeBuanmbix HJT10O"

OfHako  NpeanpuHMManoCb  HemMano  MOMbITOK  NPUMEHUTb
doToBCNbIWKN B UHTepecax Yydonormn. Cepuito CHUMKOB B 30He
MonebknHckonn aHomanuu cgenanu B. MpowwuH n A. Yygakos (HMXHWI
Hosropop). Ceetnble nonynpo3payHble Wwapbl YAanochb 3aneyatieTb U TyT.
OAnH 13 TakKMX CHUMKOB, Ha KOTOPOM CKBO3b LLApP XOPOoLOo B1AHa ¢urypa
NbPKHMKA, onybnukoBaH B rasete "Komcomonbckaa npaBga" ot 12
oKTAGpPA 1989 roaa,

Bo BpemAa pmKckonm skcnegmuumn, pyKoBOAMMOWM KypHanmnctom M.
MyxopToBbiM, B MONeOKMHCKOM 30HE CHUMKWU Aenanun yxe okono 20
nobutenein. BoT Kak onucbiBaeT MPOUCXOAALEe CaM OpraHusaTop
3KCNneanuunn:

"B 30He faBHO 3amMeTWUIN CTPaAHHOE ABJIEHME: MPW BCMbILIKE CBETA Ha
pPa3IMYyHOM  pacCcToAHMM  OT  doTorpadumpylowero  noABAAETCA
afileKBaTHbIA MO CUNe OrHeHHbI 6nMK. bnnkn GbiBatoT B dopme WapoB
pa3nnyHbIX pa3mepoB (3pdeKkT Takom, OyaTO OJHOBPEMEHHO C TBOEMN
BCMbIWKOW WAN MHOTAA yepe3 CeKyHay "MurHyna" apkobenbim CBeTOM
dapa), nopon OGANKM BbICBEUMBAKT TFYMAHOWAHbLIA CUIYST, NOPON -
NONOChI UAW NyYn, MHOTAA NPY BCMbiWwKe HeT 6nKa, HO BCe YeTKO BUAAT
YyepHble CUNY3Tbl; 'yMaHOMAOB".

Habniogaemble Npu BCMbIlWKax ABMEHWA, a TakXe MOJlyYeHHble Ha
doTooTneyaTkax un3o0bpaxeHWAa B BuUAe CBET/bIX LWAPOB U Aaxe
"rymaHongos"? [l. MyxopToB Ha3biBaeT cCaMbiM APKMM MpPYMEpPOM
perncTpaymn ~pasyMHo AeNCTBYOWMX GpaKTopoB)?



O™ npuembl npuanpumso nposepan A. beneuknn (Xapbkos). Ewe
paHee OoH 0b6paTW BHMMaHMe, YTo MCNosib3oBaHue cBeTodunbTpoB MHKC-1
7 (kentbin), 0-2,8x (opaHxeBbin) M K-8x (KpacHbI) AaeT MHorga ¢
HEO4HOPOAHOMN MNOBEPXHOCTbID U "xBocTamun". CbemMKu Bennucb Ha
CTaHJapTHble  yepHoO-Genble  poTomaTepuanbl, MNpUYemM  YacToTa
pernctpaymmn "o6beKkToB" 0O6bIMHO BO3pacTana paHoO YTPOM Um 6nuvxe K
Beuepy. A netom 1990 roga OH NMPUMEHN UMIMYSIbCHbIE NTAMIMbI-BCIbIWKN
BO BPEMA HOYHbIX CbEMOK M MOMAYUYUST Te e N300pakeHns, YTo Obinu
npegmeTom ropgoct poTtorpado., NobbiBaBLLMX B 30He Monebku.

Ho A. beneukuin, B otnnume oT TeX, KTO nocnewmn obbsaBUTb O
NONlyYeHU NMOPTPETOB NYMAaHOMAOB, OKa3ancCA He CTOJfb JIErKOBEPHbIM.
OH pewnn nM3yuyntb NPOCTENLLYIO BEPCUIO, @ MMEHHO - HE ABMAIOTCA NN
TaNHCTBEHHblE "00beKTbl" NM3006pakeHnAMN CKOMNeHUNn Komapos. [nA
3TOro OH CMOHTMPOBANT Ha OAHOM LUTATMBE, KaK O/ CTepPeoCbeEMKU, OBa
dotoannapata O3] n 3HaumTenbHo yBenuuun rayobuHy pe3KoCTu
(oadparma He Obina MONMHOCTbIO  OTKpbITOM). Wcnonb3oBaHne
MacCLWITabHON pPEeNKN N MULLIEHWN, HAXOOMBLUUXCA Ha onpeneneHHOM
pacctoAaHMN OT OOBLEKTMBOB MO3BOAMAO OAHO3HAYHO NOATBEPAMUTL
CAenaHHoe NpeanosioXKeHme.

Tyun KomapoB naAwWyLWnx BHe GOKYCOB annapaTtoB, Kak BbIACHUIOCD,
MOTYT CO3[aBaTb Ha MJleHKe camble HeoObbluHble 3PPeKTbl, KOTOpble 6e3
Hagnexawen nposepku BblgaloT 3a "Hesuaumble HJ10" O nonyyeHHOM
pe3ynbraTe A. beneukun gonoxmn

Ha pernoHanbHOM COBELLAHUM MO Npobsieme aHOMAJIbHbIX ABIEHUN,
cocToABweMcA B XapbkoBe B okTAbpe 1990 roga.

[MoABneHMe NOXHbIX N300paXeHUN B YCNOBMAX HOYHOW CbeMKW,
BOOOLLEe roBOpA, BMOJSIHE BO3MOXXHO, OCOOEHHO MPU HaMYnMM UCTOYHMKA
CUNbHOTO 6OKOBOIrO OCBELLEHNS.

Heno B Tom, YTO HaHeCeHMe Ha NMH3bl OOBbEKTNBA MPOCBETAAIOLMX
MOKPbLITUIA BCE »Ke& He MOMHOCTbIO YCTPaHAET oTpakeHue nyden. OKono
OQHOro NpoLEeHTa NajaloLLero cBeTa NpeTepneBaeT CEPUI0 OTPAKEHUN OT
NMOBEPXHOCTM NNH3. B pe3ynbrate n BO3HMKAIOT NOXKHbIE M300pakeHUs,
npeacTaBnAwLwmne n3 cebs, Kak Npasnno, Gurypbl BpaLeHus.

[MprMepoM MOXKET CNY>KUTb CbeMKa MOCKOBCKOIO KMHopexuccepa M.
Jdpyca, HaxoOQMBLLErocA B COCTaBe KMHOIPYyMmnbl B ropofe YplonuHcke
Bonrorpagckon ob6nactn. Beuepom 5 anpena 1990 roga OH



doTorpadupoBan B Hebe CBETAWMNCA KPYrbii 0O6beKT. AnnapaTtom
"3eHuT" cHAn 13 KagpoB Ha uyepHo-Genyto nneHky KH-2, ®-58, [1-2 ¢
Bbigepkkom 8-10 cek. OObeKT umen grameTp OKOMO ABYX TPETEN NYHHOro
AWCKa, pa3MmbiTble KpaAa M rosyboBaTo-N1a30peBOe CBeYEeHME APKOCTbIO
BTpoe cnabee Jly~ Hbl (oHa 6bina B paze NonHONYHMA 1 pacnonaranach B
ppyron, CtopoHe HebecHoro ceopfa).

Ha ¢oTooTneyatkax o6bEKT NPUCYTCTBOBAs, HO HE TOMIbKO OH OAUH.
Ha HeKOoTopbIX U3 H1X 3aneyaTnienach TakXe BepeTeHoobpa3Hasa ¢urypa -
KNnaccnyeckuim npumep OXKHOro N300parkeHnA B BUAe TeNa BpaLleHus.

Cepuio CHUMKOB HeBMAMMbIX obpa3zoBaHun nonyuynn [ KonbitoB (r.
KpacHoTypbuHck CBepanoBckon obnactn). Bo Bpema dkcneguumm Ha
Mamnp B 1987-88 ropax OH ycTaHaBnmBan ¢otoannapat ®3[1-3 ¢
OTKPbITbIM 3aTBOPOM HA HECKOJSIbKO 4acCoOB, HarpaBMB €ro Ha MecTo
npegnonaraeMoro "mHTepeca" BHELWHMX Pa3yMHbIX CyOCTaHUMM - Ha
nanatky co cnAwumMm nwogbmu. B HeKoTopbIX Cyyasax CHUMKWK
3aneyvatneny OKono nanaTok ApKkne ceetawmeca ¢eHomeHbl. Llenbto aTmx
CbeMOK Oblfia NpoBepKa BO3MOXHOIO BO3AENCTBUA HE OTOXKAECTBIIEHHbIX
JHepreTnyecknx oOpa3oBaHMA Ha Jlogen BO  BpemA  nony
604 pCTBYIOLLErO COCTOAHUA, GNIN3KOTO KO CHY.

I KonbiToB cumMTaeT OCOOGEHHO Ba)KHOW METOAMKY, MO3BOMAIOLLYIO
NPOBOANTb OOBEKTUBHYI pPErucTpaLuio aHOMAsbHbIX ABMEHUA B Te
MOMEHTbI, KOorga Jsoan MWCNbITbIBAOT BHE3aNHO MNOABUBLUNECA Y HUX
OLLYyLLEHNA; YyBCTBO CTPaxa, HeAOMOraHuA, BUAAT HEOObIYHbIE CHbl 1 T. .
NcxodHyto vaelo OH MoyepriHyn B KHUre W3BECTHOro uccnepoBaTtens
Tenenatum J1. BacunbeBa "TanHCTBEHHble ABNEHUA YenoBeYeCKoW
NCUXMKK', KOTOPbIN CUMTAs, YTO MOPOXKAAEMbIE YEIOBEKOM CyOCTaHLUM
MOTYT nornowaTb HPpPaKpacHOe nsnyyeHue.

MNpepnoxeHHaa [. KonbITOBbIM perncrpaumoHHasa cxema TakoBa. B
30He nareps, B KOTOPOM MOCTOAHHO HAaXOAATCA NOAW, APYr NPOTUB ApYra,
B BuAae Beepa YycTtaHaBnuBatoTca WK-usnyyatenu u  npuemMHUKN.
[NocnegHue coeAMHeHbl C MHOFOKaHalbHbIM YCTPOWCTBOM, KOTOpOe
cpabaTbiBaeT Npu 3KpaHMpPOBaHUM Nobon n3 uenen "msnyyatenb-
NPUEMHUK', TO eCTb NPU NOCTYMIEHNN MUHYC-CUTHANa. DTO NO3BONAET He
TONbKO 3acekaTb MNOABUBLIMECA B MPOCTPAHCTBE SHepreTnyeckme
06pa3oBaHMA, HO 1 OTMeYaTb BPeMA MX MNOABNEHUA, CBEPAA €ro 3aTem Co
BpeMeHeM BO3HNKHOBEHUA Y NofeN HEOXUAAHHbIX OLLYLLEeHNN.



B kauectBe wu3nyuatenenm [. KonbiToB npegnaraetr MNpPUMEHUTb
cepunHble anoabl AJ1TTO6A-/], a B KauecTBe NPUEMHNKOB - $GOTOANOADI
®O-8k. Peructpatopom moXeT ObiTb MOPTAaTUBHLINM  WNENOBbLIN
ocumnnorpad, GnKCMpyroLWmMn NoKasaHNA Ha ABUXKYLLENCA poToneHTe.

NHTepecHble CHUMKK YyAanocCb MOAYYMUTb C MOMOLbIO He TOMNbKO
CBEPXAJIMHHOMN, HO N CBEPXKOPOTKOW BblAEPKKN. TaK, NPOXKKMBAOLWNNA MO
ynuue CamokoBcKon KocTpomyaHnH A. CMMpHOB B HO4Yb Ha 4 aBrycra
1990 roga poTtoannapatom "CmeHa" caenan yeTbipe Kagpa, Korga ysugen
c 6ankoHa OrHeHHO-6enbIn Wap C fyYyamu, CO3[aBaBLWIMMUM B KOHLE
NHBEPCUOHHbIN cnef. [Mpy 3TOM OH He ycnen CMeHUTb Agunadparmy u
BblAEPXKKY M OHW OCTANINCb TemMM, YTO OblIM YCTAHOBNEHbI pPaHbLUE:
Anadparma - nosnHas, BbigepKa - 1/125 cek.

Ha cHMMKax nonyumnca He wap, a Hekne AUCKPeTHble CTPYKTYpbl:
CeMb BEPTUKASIbHO PACMONIOXKEHHbIX 3/1EMEHTOB, HaNOMWHABLUMX MO
dbopme Kioumn, 3aTeM OHU TPAaHCPOPMMUPOBANNCL B U3BUIUCTbIE JIMHUN,
KOTOPbIX ObINIO CTONBbKO e, HAKOHeL, B NociegHeM Kagpe 3aneyatnenmcb
yXe Kosnbueobpa3sHble CTPYKTYpbl, XOTA OHM W He Oblnn MOMHOCTbIO
3aMKHYTbIMW. BneyatneHme OT HUX Takoe, 4YTO OHW OCTaB/iEHbI
BpalaTesibHbIM OBUXEHUEM HeKoero BepTMKaNbHO MNPOTAHYBLUIEroca
cTonba. B yponornueckornn nutepatype M3BECTEH NNWb OAWH CHUMOK
TaKoro popga, oH 6bin caenaH 4 okTabpAa 1966 roga Hag aBCTPUNCKUM
ropoAKOM. JPHCTOPYHH, MpUYeM NPOCTbIM FN1a30M 3Ta CTPYKTypa TaKxKe
He Oblna BMAHa.
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