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FOREWORD

Ukrainian Scientific research Center for Analyses bAnomalies (SRCAA) «Zond»is the
scientific organization that located in a Kyiv P@ghnic University, in Aircraft and Space systems
department and provides a study of anomalous phenanm Ukraine since 2004.

We are considering the anomalous phenomena as-eeconent transient phenomena in the
environment, characteristics of which is cannoidaatified with of the known existing phenomena
at the initial studies stage. The main specialimatf our researches is the unidentified aerial
phenomena study.

The purpose of the SRCAA «Zond» activity is thetesymtization and analysis of available
data about the anomalous phenomena, their idaattdit and estimating of their origin nature, and
establishing of a wide cooperation with relatedamigations in Ukraine and abroad.

In October 21 year 2014 SRCAA «Zond» celebratedlfit anniversary of its activity. The
«Anomalous Phenomena: Methodology and Practiceese&ch» is the official SRCAA «Zond»
Issue of Scientific Papers publishing every 5 years result of the Anomalous Phenomena study
in Ukraine and abroad.

The issue involves the scientific articles, whigsctibe a modern state of investigation and
understanding of anomalous phenomena in an exiptiogess of the World picture shaping. The
reviewed theory, methods and practical aspectsnofmalous phenomena research are based on
results of Ukrainian Scientific research CenterAoalysis of Anomalies «Zond» and on a leading
foreign experience.

We hope that articles are presented in issue witiddpful in a further anomalous phenomena
studies in order to research methodology unificagod will mark the next step in a knowledge
about structure and purpose of the Universe we live

Editorial board
BCTYIIHE CJIOBO

Ykpaincoknii HaykoBo-gocaianuii llentp BuBuennss anomamiii (YHALA) «Boug» —
opranizaiis, sika i3 2004 poky 3aliMaeTbcs HAyKOBUM BHBUEHHSM aHOMAJIBHMX SIBHII Ha TEpeHi
VYkpaiuu i mie npu paxyabTeTi aBiamiiiaux Ta kocMigaux cucteM (PAKC) HTYY «KITI».

AHOMaJIbHI SIBUINA PO3IIISIAIOThCs LleHTpoM sK HemepioguyHi IMBUAKOIUIMHHI SIBUINA B
OTOYYIOYOMY CEpEIOBUII, MPOSIBU SIKAX Ha TOYATKOBOMY €Talll JOCTiHKeHh HE OTOTOXKHEHI 13
XapaKTepUCTUKAMHU BiJIOMUX iCHyrouux siBUIN. OCHOBHOIO crerianizaniero AisuitbHocTi LleHTpy €
JIOCJTIKEHHST aHOMAJIbHUX aepokocMiunmx sBul (AAST).

Mertoro misustbrHOCTI YHIIIIA <«30oHA» € cuctemaru3ariisi Ta aHaji3 HasBHOI iH(opmarii mpo
ASl, iX OTOTOXHEHHS Ta BCTAHOBJICHHS IPUPONU iX MOXOJKEHHS, HAaJIaro/HKEHHS IIHPOKOI
Koorepallii 31 CHOpiIHEHUMHU OpraHizallisMu sIK B YKpaiHi, Tak 1 3a il MexaMmu.

21 xomtHsa 2014 poxy YHJIIA <« Boun» Bim3HaunB 10pivus cBoei isyTbHOCTI. 301pHHK
HAyKOBHUX Tpalb <«AHOMaIbHI SBUINA. METOJOJIOTiS Ta MpakTHKa AOCTIKEHB» € OodimiifHIM
HAayKOBUM BHIaHHSM, 1m0 TyOmikyetbes YHIIA «3ona» pa3 Ha 5 pokiB SIK MMiJICYMOK AiSUTBHOCTI
Ta BUCBITJICHHS OCHOBHUX pe3yJIbTaTiB BUBUCHHS (DeHOMEHIB B YKpaiHi Ta CBITI.

VYV 30ipHUKY TIPEACTABICHO HAYKOBI CTATTI, IO BiJIOOpa)KalOTh CyYaCHW CTaH BHUBYCHHS Ta
PO3YMiHHS pojii aHoMatiid y GpopmyBaHHi icHyrouoi kaptuau CBiTy. [lociiioBHO HaBeneHi Teopis,
METOJIMKH Ta WPaKTA4YHI acleKTH JOocChiKeHb A, 1mo oTpumaHi y pe3yiabTaTi poOOTH
VkpaiHcbKoro HaykoBo-nochigHoro LleHTpy BHBUEHHsSI aHOMaiil <«30HI» a TaKOX IPOBIIHOTO
3aKOPIOHHOTO JOCBIJTY.

Mu cnoxiBaemocsi, 10 TMpejacTaBlieHi Yy 30ipHHKY Marepiaj CTaHyTh y Haroji IpH
MOJTANTBIIHX JTOCTIDKSHHSX aHOMAJIBHUX SIBHII, JJOMOMOXKYTh HOPMYBATH METOJIOJIOTIYHHAN TIPOCTIp
iX BUBYEHHS, JO03BOJIATH 3pOOUTH II€ OJUH KPOK y Mi3HAHHI CTPYKTypU Ta METH ICHYBaHHS
BceecBiTy y sskoMy MU JXKHBEMO.

Penxoaeris



PREFACE. ANOMALIES AND INEVITABILITY OF HUMANITY COS MIC
FUTURE

Binmuk A.C.l, Kupuyenko or?

lK.T.H., notr., ['omosa YHIIA «Boua» M. Kuis, HTYY «KIIl», ®akynpTeT aBiamiitHuX 1 KOCMIYHIX
CHUCTEM, 23aBizLyBaq indopmaniitno-texuiyanm BiaginoMm YHJIIIA «Boua», DAKC HTYY «KI1I»,
M. KuiB, Ykpaina

IHEPE/IMOBA. AHON{AJIIT TA HEMUHYYICTbh KOCMIYHOI'O
MAUMBYTHBOI'O JIIOACTBA

Bilyk A.S.%, Kyrychenko O.G?

MSc, PhD, AssProf, Chairman of SRCAA «Zond», KyblyRechnical Institute, Faculty of
Aircraft and Space Systems, Ukraine, mailto:srcaa@xiev.ua’Coordinator of Information
technical Department of SRCAA «Zond» mailto:itd asrczond@ukr.net

Abstract: The process of learning is a continuous discksof anomalies that indicate to
incomplete of dominant paradigms. Modern develogn@nscience now has led to a critical
number of anomalies for a new understanding ofthiwerse in which we live. This opens up new
horizons, which are the keys to the study of micneacrocosm and human consciousness. Cosmic
future of humanity is inevitable and we have to makerything in our power to save the planet and
make possible the further development of cognition.

Amnoranis: [Ipouec mizHaHHS sBJsIE cO00I0 Oe3nepepBHE PO3KPUTTS aHOMATiH, IO BKa3yIOTh Ha
HEMOBHOTY TaHiBHUX mapagurM. CydJacHWUH pO3BUTOK HAyKW MPHU3BIB IO KPUTHYHOTO PIBHS
KUTBKOCTI aHOMaJIill JUIsi HOBOTO po3yMiHHs BcecBiTy, y sikomy mu kuBeMo. lle BigkpuBae HOBI
00pii, KIIFOYOBUMH 3 SIKMX CTalOTh JIOCHIJKEHHS JIFOJICHKOI CBIOMOCTI, MIKpO- 1 MaKpOKOCMOCY.
Kocmiune maitOyTHe Jr0/cTBa HEMHUHYYE 1 MU MaeMO 3iHCHUTH BCe, IO B HAC 3aJEKUTh, JUIS
30epeXeHHS TIJIaHETH Ta MOCTYIY Mi3HAHHS.

CygacHu#l CBIT PO3BHUBAETHCS TEMIIAMH, PO SKI HE MOTJIA MPIATH HaBITh HAWCMIIHBIIIIL
BUEHI-MIPOTHOCTHKH IIe MiBCTOPIdYSl TOMY. 3apa3, sIK HIKOJIM paHillle, HayKa Ma€e 3MOTY CIHApaTHCS
Ha 3HAYHUK JOCBII Ta 30CEPEIUTH Yy CBOIX pyKax IMOTYXXHI IHCTPYMEHTH ISl ITi3HAHHS
HaBKoJHMIIHBOTO CBiTy. [IpoTe cama HasBHICTH 3aco0iB JOCTI/KEHb 1 MPAKTUYHUX BMiHB IX
3aCTOCYBaHHS HE € JJOCTAaTHHOIO 1 HEOOX1THOIO YMOBOIO JJISI TOTO, 00 CTATH TOIITOBXOM 1 PYIITIEM
mpolecy mi3HaHHS. Byab sike BiIKPpHTTH MOYHMHAETHCH i3 YCBioMJIeHHs aHoOMAJii, TOOTO
BCTaHOBJICHHS TOTO (hakTy, 1Mo crocrepexyBana [Ipupoa meBHUM YHHOM TOPYIIXAJIA OYiKyBaHHS,
nepeabdavdyBadi MaHYIOUYNMH TapaJurMaMM, sSKi CKEepoBYIOTH po3BuTok Hayku [1]. IlepmicHa
JIOJIMHA XKUJIA Y OTOUYEHHI aHOMANifl — gBMIN HaBKOMMIIHLOro CBiTy. Ii mosICHIOBATBHUI acHeKT
I0/I0 HUX CIIAPaBCs HAa (EHOMEHOJIOTIYHY OCHOBY. [IoCTyIIOBEe BUBYEHHS CIIOCTEPEKYBAHHX TTOJIIH,
MOJICTIIOBAHHSI Ta BCTAHOBJICHHSI B3a€MO3B'S3KIB MIXK HHMH JO3BOJIHIIO BJIOCKOHAIIOBATH Ta
3MIHIOBaTH TMapagurMy 70 ii cydacHOTo piBHSA. Bech mpoliec mi3HAHHS y TaKOMY CBITJI SIBIISIE
co0oro0 Oe3nepepBHE PO3KPUTTS aHOMATiH, SIKi BKa3ylOTh HAa HEMOBHOTY MapaaurM. [[iist mosicHeHHS
aHOMAJTLHUX (PaKTiB Ma€ BiAOYTHCS HayKOBa PEBOJIIOLIS, Y X0JIi SKOI BHHHKA€E HOBA Teopis, abo Mae
BiIOYTHUCS ajanTarlisi, BUJ03MiHA ICHYIOUOI MapaJurMH — Yy HANPSMKY pPO3MIMPEHHS MEX CBOET
3aCTOCOBHOCTI. BinTomi mOBHa BIJCYTHICTh aHOMaIM — € HEIOCSHKHOIO MpI€l0, YTOIYHOIO
imeanizamiero. SIKmo HeMae aHOMANbHUX (DAKTiB, IO CBiTYaTh MPO HEMOBHOTY HAINOI KapTHHH
CgiTy, mi3HaHHS TeX HE MOKe OyTH, 60 Bcl ymoBH 1 mapameTpu CBiTy € Bijomumu. BodeBuap Taka
CHUTYyaIlisl HEMOXKJTUBA HaBITh JUISI HE3HAYHOI MOXJIMBO Mi3HABaHO! YacTUHU BcecBiTy — BHACHTIIOK
HOro MpUHITUIIOBOT HEBU3HAYEHOCTI Ta HeoOUHcFoBaHoCTi [2, 3].

DenomeHnon02iuHicMb — €K3UCTEHITIANIbHA, ONMCOBA CYTHICTH sBUIA. BoHa He moB’s13aHa i3
HOro TMOSICHIOBJILHAUM acleKTOM a00 MPHYMHOIO BHHUKHEHHS. (DEHOMEHOJOTIUHICTh BHTIKa€e
0e3MocepeIHBO i3 MPOIIECY CIIOCTEPEIKEHHS, a He HOro TEOPETHYHHUX BUXITHUX MEpeANoCcCHIanb [4].
AHOMaJBHI SIBUIA SK HEMEPIOAWYHI IMIBUAKOIUIMHHI SBUINA, IO CIOCTEPITalOThCS Y
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HABKOJIMIITHBOMY CEPEJIOBHIIN, TAKOXK € (PeHOMEHOJIOTiUHUME. He 3HaXons49n TOSICHEHHS Y paMKax
HOHSATH 1 3MICTYy iCHYIOYOI HayKoBOI mapaaurmMu [1l], BOHM 3alHMINAlOTHCS TUTBKU i3 OMHUCOBOIO
YaCTUHOIO THM HE MEHIII peaIbHUX MapaMeTpiB 1 XapakTepucTHK. [li xapakTepuCTHKHA TOTPEOYIOTh
BHUBUEHHS 1 Y3TO/DKEHHS 13 ICHYIOUOIO MapaJurMor0, € MOTEHI[IHHIUME 1HTI0iTOpaMu i TOTTOBHEHHS
Ta 3MiHA. OTXe, paKkTHYHA MeTa AOCTiKeHb AaHOMAJIbHUX SIBHII - e (opMyBaHHSI HAYKOBOT
KAPTUHH (peHOMEHY, SIK YACTHHH HayKoBoi KapTHHU CBIiTY B JIOMY.

I Hapa3i My cTOIMO Ha MOPO3i 3HAYHHX 3MIiH 10 IMi€i KAPTUHHU. 32 OCTaHHI POKH Ii3HAHHS
OUiKyBaHO MIIJIO yIepe]] eKCIOHeHIiaTbHUMU Kpokamu. Haiiro/ioBHimuii owikyBaHnuii mpopus
— y TIUTaHHI BUSBJICHHS 1103a3€MHOTO JKUTTS. SIKINO Ie I SITh POKiB Ha3aJl MPOTHO3H CTOCYBAIHCS
BiJTHAMICHHS 1T03a3€MHOI0 XHUTTS J0 KiHIg cTopiudst [5] To choroani mepeadadyBaHHi TOPU30HT
CTOCYEThCS HAaHOIM)KUOi NEPCIEKTUBH, 1 BKIIIOYSHUH 10 O(DIlifHIX CTpaTEeTiYHUX MUTaHb PO3BUTKY
muBiTizamii [6]. HalicMminuBimi — aje ogirifiHi — MIpOrHO3U CTOCYIOTHCS TEPMIHY JABOX HAHOIMKINX
necstupid [7] abo HaBiTh 30BciMm Or3pkoro 2025p. [8]. I neit onTumism € BunipaBaanuM. KijgbKicTh
BIIKPHTHX €K30IUIAaHET Mepe0adyBaHo 3pOoCcTae eKCImoHeHianbHuM nuisixoM. SAxmo y 2010ix Oymo
Bimomo 6inst 400, To cranom Ha mouaTtok uepBHs 2015p. moctoBipHO noBeneHe icHyBaHHs 1928
ex3omraneT y 1219 mmaneTHux cucremax, i3 skux y 484 3naiiaeno monan oany miadery [9]. Ls
KUTBKICTh 3aBJsIUy€ PO3BUTKY HAIIOI TEXHOJIOTI] CIIOCTEpeKeHb, HacaMmIlepe i TPaH3UTHOMY METO/TY,
peasrizoBaHOMy 3a jgomomororo mporpamu  «Kemrep». AJie BiKpHTa KIUTBKICTh MOTEHITIHHUX
eK3oruiaHeT Ie Oibima — 4175,1 11 MIaHeTH OYiKyIOTh HiATBEP/KEHHS HAa3eMHUMH TEJIECKOTIaMHU
3TiHO 3aTBEPHKEHOT METOJ0JI0TIi. 3araibHa Jke KUTbKICTh €K30IUIaHeT Y Hallli raJakTHIl Hapa3si
OLIIHIOEThCS He MeHIT HiK Yy 100 MinbsipaiB. 3aranoMm, y cepeJHbOMY KOKHA 30psiHA CHCTeMa Ma€
minimym oany miaanery [10]. I3 miel BenmudesHol KigpkocTi odikyBaHo Bix 5 mo 20 minmesapais
IJTAHET IMOBIPHO € «3eMJIenoAiOHuMu», a 011t SO0MIIH. MOKYTh BHSIBUTHCS Y Tak 3BaHIl <3OHI
KHUTTSI» — TOOTO Ha MPHOJIM3HO TaKiil e BijacTaHi BiJ cBOel 3ipku, mo 1 3emis Bix CoHis. bins
34% coHenoiOHUX 3ipOK MAlOTh Yy <OKWBIi» 30HI IUTAHETH, MOpiBHIOBaHI i3 3emuero [11]. ¥V
moromy 2012poky mociipkenHs, 3aiicaeri y ['apBapa-CMITCOHIBCBKOMY TIEHTPI acTpodi3uKu Ha
Bijctani 40 CBITJIOBUX POKIB BiJl 3eMITi BIKPUJIM HEpITy eK30IUIaHeTy i3 Bojoro — GJ 1214 b [12].
3permToro, BUAAETHCS, IO JKATTS MOXKE ICHYBaTH HE TUIBKH MOOJW3Y 31poK, aje ¥ mopyd i3
BEJIMKMMH TJIAHETAMHU — 33 PaXyHOK TeMIIepaTypH BiJl CHJI rpaBitariiinoro Tepts [13].

[Iputomy BiHAWUICHHS XXUTTS MOXKJIMBE HE TUTHKH Y 1HIIAX 30pSHUX CBiTaX. BIockoHaeHHS
3ac00iB MOIIYKY 1 CIIOCTEPEKEHHS Ja€ HAIIO 1 JIJIsl BUSBICHHS )KUTTS MiCisIMA KEPOBaHUX arapaTiB
y coHsUHIN cuctemi. Ile HacamIrepe CTOCYEThCS BCTAHOBIICHHS ICHYBaHHS XHTTS Ha Mapci, a
Takox cynytHukax tOmitepa €Bpori [14] ta 'animeni [15], Ha cynytauky Catypua Ennenani [16],
a0o HaBiTh Ha Tutani un Pei. Micist moneoTy Ha €BpoIry, sSKa J03BOJUTH BU3HAYNTH iICHYBaHHS Ha
Hill kuTTH, BKe 3amanoBana Ha 2021 pik. MapciaHchki Micii MOCTIHO yCKIa HIOIOTECS [17 Ta
in.]. Yemix ocraHHiX mporpaM, TaKHX SIK BHCaJKa AMCTAHIINHO KEPOBAHOTO MOJYJISA Ha KOMETY
Yypromona-I'epacumenko [18] y 2014 pomi, mouit g0 [lnyrona y 2015 p. Tomo moka3yrooTh
TOTOBHICTh PIBHSA CBITOBOI HayKH JIO CKIQIHMX 3aBJaHb. KOCMIYHI TEXHOJIOTil CTpPiIMKO
JIEIIEBIIAIOTH 1 MPUBATH3YIOTHCS, IO TAKOXK OKPECIIIOE eKCIIOHEHIIaTbHE Mi3HAHHS KOCMOCY.

AJjie nmajeki KOCMiYHI JOCITIDKCHHS HEe €IMHUN CIoci0 BHSBHTH ITO3a3eMHE JKUTTA. Bapto
3BEpHYTH yBary Ha OmmxkHii npoctip. Tak y 2013 pori 3a gonomMororo miIHOMHUX aepocTaTiB B
Vuisepcuteri Ileddinga (University of Sheffield)6yno 3ibpano pemrku Oakrepiit y Imrapax
cTpatocepu Ha BUCOTI 27 KM, KyJId BOHH MaJIOWMOBIpHO Mo noTpanuta i3 3emii [19]. Takum
Ke YUHOM y cTpaTocdepi, 3a JOIOMOTOI0 ITiTHOMHHAX aepoCTaTiB, BUCHI YHIBepCcUTETY bekinrema
(University of Buckingham}naitmm y 2015 pomni HeBigomi mMetaneBi cdheprudHi MiKpooO'eKTH i3
6iosoriuaum Matepianom [20]. OcranHi TOCTIKEHHS BUSBUIA PEIITKH OaKTepii i BOIOPOCTEH,
B3STI Ha UTFOMiHATOpaxX MiKHAPOJHOT KOCMIYHOI CTaHIll — BXKE y HAaBKOJIO3€MHOMY KOCMIYHOMY
mpoctopi —Ha BucoTi moHax 340kwm [21], ne X mepeOyBaHHS € MOBHOIO 3arajIKkoro.

Takox HeoOXiHO WiABMINYBAaTH piBE€Hb aHaANi3y 1 YBaXHIIIe NPUIUBIATUCS JIO TOTO
Marepiary JOCIiDKeHb, SKUH BKe OTpUMaHUM, BMITH 00po0JiaTh naHi. Tak, 3a JesIKHMU O3HAKaMH
BUTIISAAE, IO IMO3a3e€MHE JKUTTS BXKe 3HaiijieHe, 30kpema Ha Benepi [22]. KimbkicTh aHOMAaii
IMOJI0 3HaHb NP0 CBIT IPOrHO30BAHO HApPOCTAae 31 30UTBIIEHHSM KUTBKOCTI iH(popMarii Ta
JIOCTYIHUX JpKepen 1 3acobiB ii orpumanHs. OYeBHAHO, IO BU3HAHHS Ta YITKE BCTAHOBJICHHS
iMOBIpHHX CIIiJIiB JiSUTGHOCTI MO3a3€MHMX IMBiTi3amiidi abo po3BHHEHHMX APEBHIX 3eMHuX [23] €
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HEMHUHYYHM Yy HeaTeKoMy MailOyTHBOMY SIK CTOCOBHO 3eMili, TaK i OJIMKHIX Til, sik To Micsb [24,
25], Mapc [26] Ta iHmmX acTpoHOMIUYHUX 00'ekTiB. CIOCTepeKEHHS 3a KOCMIYHUMHU
MaKpoo0’ €KTaMU TaKOXX BHUSBIISIE JOCI HE MOSICHEHI ACTPOHOMIYHI aHomaJii, sk «UepBoHUI
npsiMmokyTHUK» (HD 44179: 1973), Yepsonnii kBagpat» (MWC 922: 2007)paHodacHi 1mo/iBiiiHi
(NGC 664: 1996; NGC 2274: 2005, 200B¥asits wotupukparai (NGC 1316: 1980, 1981, 2006)
criajiax HaJTHOBHX [27], 31pKH 110 3HUKAIOTh Ta 3'SBJSIOTHCS, TiJIa i3 HEICHUM TPUHIUIIOM Jil, SK
HAIPUKJIaI MoBifHA crcTeMa-«MiHikBazap» SS433y cysip'i Opuaa [36]. Taka MakpoakTHBHICTH
MO’K€ BKa3yBaTH SIK Ha HEBUBYCHI MPUHIIMIIOBO HOBI BapiaHTH PIBHOBArM KOCMIYHHUX CHUCTEM, TaK i
Ha JISJIBHICTh TIMOTETHYHWX IHBLTI3AIA — HaA KINTAIT acTPOIHXKEHEPHHWX CIOpYJ Ta
actpodopminra. Teoperuuni momeni takux yrBopenb (Kimbme Hisena, Cepa Jlaiicona, Myt
[TokpoBchkoro Ta iH. [28]) Bike Hapasi po3poOJISIFOThCS, @ 3HAYUTH — JIOMYCKAIOThCS HAYKOTO.

TakuM YMHOM BHJAETHCS, IO KUTTS € NMPABHJIOM, a He BHKJIIOYeHHsSM Yy BcecBiri.
[IpoGema mapamokcy depmi y TakoMy pakypci mocTae mpoOJIeMOI0 YOpHOI KIIIKA y TEeMHIH
KiMHaTi — TOOTO MPOOIEMOI0 HASBHOCTI Y HAc JIiXTapuKa, aje ax HisfK He KilmkW camoi. Bemukwmii
yKpainchkuii BueHuit B.I.BepHaChKHit 3a3HaYaB «HEMHHYYE JIOBOJIUTHCS JIOMYCTHTH, IO MOYATKY
KHUTTS y TOMY KOCMOCi, SKHi MH CIIOCTepiraeMo, He OyJi0, OCKUIBKH He OyJIO MOYaTKy IhOTO
KocMocy. JKuTTs BiuHe, OCKUIbKU BiuHUE KocMoc» [29]. [Ipu miboMy odeBHIHA POJIb aHOMATIH, 110
MOPOJUKYIOTh HapiXKHE THTaHHS. «...dW BU3HAHHS BIYHOCTI JKUTTS BKa3ye Ha SKyChb KOPIHHY
BiJIMIHHICTh JKMBOTO BiJl MEpTBOTO, Marepii abo eHeprii, M0 3HAXOIUTHCS Y JKUBOMY OpraHi3Mi,
MOPIBHSHO 13 THMH X (hopMamu, y (i3HhIli Ta Ximii, TOOTO y olmocepeIKoBaHii, HeXKHUBiH MaTepii, 4u
BOHO BKa3y€e Ha HEJOCTATHICTh HAIIMX 3BUYAMHUX YSBJIEHB IIOJI0 MaTepii Ta eHeprii, siki BUBECHI
i3 BUBYEHHS OITOCEPEIKOBAHOI IPUPOIH JUTs OSICHEHHS YCIX MPOIECiB 5KUBOro?» [29].

He MeHII cyTTEBHMM NMHUTAHHSIM € BUBYEHHSI MiIKPOKOCMOCY €J1€eMEHTAPHHUX YACTOK. Tak,
JIOCITI/DKEeHHS, 1110 poBoisAThes B [IEPH Ha Bimomomy BennkoMy agpoHHOMY KoJaiiaepi, MOXKYTh
30araTUTH HayKy HaWHETPUBIAIBHIIIMMU SBUIIAMU KOCMIYHOI MIKpO(]i3uKu, IO IHTErpye
JOCSTHEHHST (PI3WKU eIeMeHTapHUX YaCTHHOK, KBAaHTOBOI TEOpil IMOJIsl, aCTPOHOMII Ta KOCMOJIOTIT
[30]. CtpykTypa TaeMHHYMX TEMHOI MaTepil Ta TeMHOI eHeprii, siki ckianaroTh Maibxe 90% macu
CIIOCTEpEeKyBaHOTO BcecBiTy, TMONIYK NMPUXOBAaHUX PO3MIPHOCTEH MPOCTOpY-Yacy, MOKIHBICTH
BUSIBJICHHS TapaJieIbHUX CBITIB-OpaH, CTBOPEHHS MIKPOCKOIIYHUX YOPHHUX JIpOK 3 edeKTamu
OOepHEHHsI CTPITM Yacy TONIO — JIMIIE HEBEJIWKAa YacTHHA CYYacHOTO HANpSMKY IOIIYKY ISt
BiINOBii Ha BUKIMK (eHomeHosoriunoro cBity [31-33]. [Ipu 1boMy MOXE BHSIBUTHCS, IO
MIKPOCKOIIIYHHAN CBIT €JIEMEHTAPHUX YaCTUHOK IOB’ sI3aHUH 13 aCTPOHOMIYHUM KOCMOCOM HE JIUIIE
3aKOHOMIpPHOCTSMHU (I3MUHUX B3a€EMOJIIN 1 peakiliii, a Ha MEeBHUX PIBHIX CBITOOYJOBH, i HABIAKH,
BMIIIy€ B cebe yBeCh KOCMOC — SIK TO (hpiAMOHH, IJIAHKEOHH ToIo [34].

3a ocranHi npubimm3Ho S50 pokiB ¢izMka npoinuIa HEWMOBIpHHUH NUIAX Bix Teopii
CIIOHTAHHOTO TOPYIIEHHS CHMETpil Y HaIIpOBITHUX MaTepiajgaxX Jo IHQIAMIHHOT KOCMOJIOTIT,
OMHCYIOYOi MaiKe KOHBEEPHUU TWPOIlEC HAPOJKEHHS BCECBITIB SK crnenu]iuHuX KOJIUBAHb
KOCMOJIOTIYHHX TOJiB Xirrca, KBaHTOBUX 30ypeHb MpocTopy Ta 4yacy [35]. AHTpOIHMIA MTPHUHITHII,
(GaKTUYHO JIOMYCKAIOUN «B3a€MOHAJAIITYBAHHS» BCECBITY 1 JIFOJIMHU, BUMArae SIKOroch IMHPIIOTO
MOTJISIY Ha POJib Ta 3HAYYIIICTh KUTTS y Beecsiti [36].

ToMy muTaHHS MOXOJKEHHS, CTPYKTYPH Ta PO3BUTKY BcecBiTy — HEBiJ €eMHe BiJ MUTaHHS
3apOJDKEHHS KHUTTS 1 CBIJIOMOCTI, SIKE 3aJIMINAETHCS 3HAKOM-BKa31BHIKOM I[0JI0 HEITOBHOTH HAITNX
3HaHb. TOMY IHIIUM HANPSIMKOM MPOPHUBY Mi3HAHHS i JKEepeJOM aHOMAJII JIUINAEThCS JTIOAMHA
[37-39 Ta in.]. CopaBi, ocHOBHE KOpiHHS (peHOMEHIB iijle 3 NMPHHIUIOBOI 00MEKEHOCTI Ta
0c00/IMBOCTeli HAIOT0 CIPUIHATTA SIK OIepaTopiB O10JIOTIYHUX KJIITHHHUX aBTOMATIB 13 6a30BO
0OMEXEeHHM CITEKTPOM BXIIHMX CHTHAJIIB Ta 3[IaTHICTIO iX MEPETBOPEHHs. MU He MOKeMO ySIBUTH
TPH pevi. HeCKiHYEHHICTh Yacy, HECKiHYEHHICTh MPOCTOPY i Hamie BjJacHe HeicHyBaHHiA. bo
Hall eK3WCTEHINIATBPHUA JIOCBIJl CBIIYUTH. YYTTEBO OCSHKHUN TPOCTIP MPOJOBKEHHUH, dac
NepeBakHO JiHIHHUH, 1 MU — icHyemo. Ille Bimomuii matematuk K.I'egens BkazyBaB, 1o cucteMa
MOKe OyTH Ti3HaHA TIJIBKH 11032 MEeKaMH caMoi cucTemH. Lle oJtHa i3 HAOUHUX 1TIOCTpAIlii HOTO.

3arajgka CBIJOMOCTI € HEBiJ €MHOIO YaCTUHOIO PEaTbHOCTI, caMolo 11 cyTTi0. CBiZIOMICTh T'pae
byngamenTanbHy posb y BeecBiTi, renepye Herentpomito [2]. V 2014 porii gecsATKH MPOBiIHUX
BYEHHUX 13 YChOTO CBITY IPUEAHATMCS JI0 BIIKPUTOI BiJIO3BH 11010 TOTPeOU BUBUEHHS IICi-aHOMAIIH
[40], mist sSKMX JaBHO HaKOMMYHMiIacs KpuThdHa Mmaca ¢axtaxy [41-43 Tta iH.]. OO €KTHBHHX
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TIEPEIITKO/ JIJIS CIIPUAHATTS HOBOT KOHIICIIIIIT CBITY HeMa€e. ACUMIJIAIIS HOBHX BIKPUTTIB CYYaCHUM
COLIlyMOM CKJIaJa€ HalMeHIe XBUJIOBaHb, OO 3aXOIUICHWH CHOKMBAHHSM, 3aBISKUA Meaia 1
Bi3yaJbHUM 00pa3aM — BiH BHYTPIIITHHO TOTOBHH JIO CIIPUAHATTS OyJIb SKMX BiTKPUTTIB.

BodeBuap yHiBepcalbHUM MOSICHIOBATHHUM acCIEeKTOM OaraThoxX aHOMamidl Ta (i3uyHuX
(EeHOMEHIB CTa€ KBAHTOBA MeXxaHika. MexaHi3MH KBaHTOBOI HEJIOKAJIBHOCTI, 3aILUTyTaHOCTI
BUSIBJISIFOTHCSL Y OCHOBI Oaratbox Oiosioriynux mporieciB [44, 68Ta iH.], J03BOJISIFOTH TIPOBOIUTH
HAJOOYHMCICHHS Ta CTBOPIOBATH MYJbTH3aleKHI cuctemu [45, 46]. Mexi MiK KBaHTOBHMH
CTaHaMH 1 MaKpooO’ eKTaMu Bce OiIbIe CTHparoThes [47], 1 BOYCBH/Ib ICHYBaHHS CUCTEMHU Y TOMY
YH iHIIOMY CTaHi 3aJ€KUTh TUIBKH BiJl JIE€TAlLHOTO BH3HAYCHHS BHCXimHuUX ymoB [48]. KBantoBa
MeXaHiKa JIa€ MOJKJIMBICTh IHTEPIPETYBATH SIK MAKPOCKOIIYHI IPOSBH HEJIOKAIBHOCTI — SBHUIINA
BUIIEPEKYBABHOI KOPEJIsIIii, CHHepreTHuHi MakpoQurykTyarlii, epektu odepTanHs i GopM TOIIO,
TaK i MPUKJIaHI aHOMaJIbHI SBHIIA, 30KpeMa 0B’ f3aHi i3 HeTpuBianbHUM BUITpoMineHHsM [49, 50].

3pemToro, JIOTiYHE 3acTOCYBaHHS MPUHIUIY KBAaHTOBOI HEBHM3HA4YeHOCTI 10 BceeciTy
BIIIJIOMY TIPHPOTHO BUKJIMKAE MOHATTSI MYyJIbTUBCECBITY, MOETHYIOUH MPOOIEMATHKH Y(POIOTTIHUX,
MaparCUXOoJIOTIYHUX Ta IHIIUX (EHOMEHIB y paMKaX CydyacHHX IHTepIIpeTalliii KBaHTOBOI MEXaHIKK
1 KOCMOJIOTii, Ha KIITANT <«po3rainymkeHoro BeecBity» X.EBeperra Ta «romommHamikm» J[.boma
[51, 52].1 moxe Tak crtarucs, mo (HaKTOpu aHOMAIBHOCTI aepPOKOCMIUYHUX (PEHOMEHIB HE MAaIOTh
0e3MmocepeTHHOTO  BiHOIIEHHST JO 30pSHO-TUTAHETAPHOTO KOCMOCY, a € TIpOsIBAMH SIKHXOCh
«CYTMepHo3ullii  peampHOCTEH» abo K B3aeMojii TIMOTETUYHWX TapajellbHUX  CBITIB
OaraToBUMipHUX Teopii (i3UKW eJeMEeHTapHHX YaCTHHOK Ta KBaHTOBOI Teopil moins. [Ipm mpomy
MOJKe 3’ ICYBaTHUCS, 1110 MIKPOCKOIIIYHHM CBIT eJIleMEHTapHUX YaCTOK He MEHINI HaCHYeHU, OaraTuii
IPOsIBAMHM Ta CBIIOMICTIO, Hijk Makpockomiuamii BeecsiT [3, 53].

Taxkum YHHOM, CyyacHa €BOJIIOLISI PO3YMIHHS POJIi CBIIOMOCTI NMPOUIIIIA MIJISIX BiJI «OJHIET 3
dopM, y sKili 00 €KTHBHA JIHWCHICTH BIIOOPaXKAETHCS Y ICHUXII JIFOAAHU» 10 PO <« PYHKITIT
BUOOpY, OJHIET i3 MHOXHHHM QIbTEPHATUBHHUX KIACHYHUX pEATBbHOCTEH — MPOEKIild €IHHOTO
kBaHToBoro CBity» [3] Ta «BHYTPIIIHBOI BIIACTHBOCTI CHCTEMH, SIKA MOJSArae y ii 3AaTHOCTI
pPO3Mi3HABATH Ta peasi3oBYyBaTH OKpeMi JOIMycTUMi Al Hei CTaHu» — Yy pakypci KBaHTOBOT
Mexaniku [54], Ta mposBisie TiaobansHy mpupoay. CydacHHH MOSCHIOBAJIBHHUN acleKT KBAHTOBOI
MEXaHIKM CTOCYETBCS CaMOi CTPYKTYPH pEabHOCTi, a JEeKOTepeHIis/peKOrepeHIlisi XBHILOBOL
(GYHKIIT HOCHUTH XapakTep YHIBepcallbHOI B3aeMmojii. BiaToni uuMm Oiibllle BUSABISETHCS POJIH
CBIZIOMOCT] y iHIIiIOBaHHI Ta YNpaBIiHHI NCUXO(I3UYHUX MPOIECIB, THM OLUIbIIE BUSBISETHCSI
KBaHTOBMX €(eKTiB sIK Ha MiKpO, TaK i Ha Me30 1 HaBiTh Makpo piBHsX [55].

BuBueHHsI aHOMaJIBHUX SIBHI PO3KPHBAE MEpe]l HAMH Y BCill MOBHOTI MOXKJIMBOCTI €KCHaHCIi
CIIOYAaTKy HAyKOBOTO ITi3HAHHS, a B TOAAJBIIOMY, MOXIHUBO, 1 JFOJACHKOTO JKHATTS, SIK Jajli Y
KOCMIUHHUI MPOCTip, Tak 1 y MNIMOMHU CBITY €IeMEHTApHUX YaCTHMHOK. MOXJIMBO, chopMyliboBaHa
CBOr0 Yacy JuieMa BHOOpY HAaNpsMKIB PO3BHTKY IUBLII3allii: y JalediHb KOCMOCY YH BIIHO
eJIEMEHTApHUX YAaCTMHOK? — HacIpaBJli 30BCIM TaKOIO HE €, TOMY IO Ii IIJISXU MOCTYIY TICHO
B3a€MOIIOB’ sI3aHi Ta CKOpille CIiIbHI, HiXK B3a€MOBHKTIOUHI [56].

SIkmii K€ TOPH30HT PO3KPHUTITS aHOMATiH, MOCTymy mi3HaHHSA? (OQ4YeBHIHHIT BHCHOBOK
MOJIsSITa€ B TOMY, 110 KOCMiYHe Maii0yTHE JIIOACTBA HEMUHY4Ye. bo KONMHCH TEPMOSJIEpHI peakiii
Ha CoHIIl mepecTaHyTh JlaBaTH CTUIBKU TEIUIa, IO 3eMJIsl OXOJOHE Ta MOCTYMOBO CTaBaTHMME Bce
MEHINl TPHUAATHOIO JIO KHUTTSA. AJjle HabaraTo IBUIIIE, HK TUIAaHETa, MOXKE IINTH KIHIM HaIa
nuBiTizanis. Bona BpasnuBa g0 BIUIMBY OararboxX (akToOpiB pU3MKY. MacliTaOHa KOCMIYHA,
30KpeMa METEOpPHUTHA 3arpo3a, MapHUKOBUH eeKT, mpobieMa ImepeHaceleHHs Ta MepecOKHBaHHS
tomo [57]. Mu Maemo BHU3HATH, IO Hapa3i Oe3cWii TMepel CTHUXI€I0 Ta HacyiJIKaMu
AHTPOTIONIEHTPHU3MY SIK MaHiBHOI (itocodii. OcTaHHS BXKE MPU3BEIIa 10 IEPMaHEHTHOT eKOHOMIYHOT
Ta eKoJIOTiYHO1 Kpu3u. Tomy KocMiuHe Maii0yTHE 3HAMEHY€E HE TUIBKM OCBOEHHS HABKOJIO3EMHOTO
Ta KOCMIYHOTO TPOCTOPY a 1 IMepexii IO HOBUX CHCTeM I[iHHOCTeH. MUCIATH y KOCMIYHHX
MacmTabax — O3Hauvae SK 3a0e3MeUdTH PO3LIMPEHHS MEX Ii3HaHHS, Tak 1 30epertu mepeaavy
HaOyTUX 3HaHb, OPraHi3yBaTH CTAJMHA PO3BUTOK HAIOI IUTAHETH. Y TAaKOMY paKypci icHyroda
cucreMa kiacu¢ikanii nuBimizaniii Kapnamosa-Kaiiky 3a piBHeM eHeproBukopucTanHs [58]
BOUEBHIb Mae OyTH Hapaszi poO3TJsIHyTa HE SK IIKaJlla HapOCTAlO4YoTO CIIOKWBaHHS. AJDKe
CIIOKMBaHHSI HE 000B’ 13KOBO Iepedadae KepyBaHHS, 1 BIATOL € 3arpo3MBUM, 3ryOHUM. Mozens
A.CMiTta «pecypcu 0OMexeHi —oTpeOn Oe3MekHI» —He Ma€ MaTeMaTHYHOI 301’KHOCTI, KOJIATICYE.
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Oxpim ToTO, icHYrOUa KiTacu(ikallis He BpaxOBYe €BOJIIOIIIO CBIJIOMOCTI, sIka MOYKe Habaratro
BUIIEpeKaTH a00 B3aralii 3aMillyBaTH TEXHOJIOTIi. TakuM YHMHOM, MIBHAKICTH MEPEMIIIeHh MOXKYTh
JIOCSATTH TUBLII3aAIIl, sSKi HE MarTh JIpPyroro abo HaBiTh TNEPIIOro pPiBHS ITOCIIIOBHOTO
€KCTEHCUBHOTO TMOIIUPEHHS y MPocTopi. SKINO X MOAMBUTUCS Ha 3rafjaHy Kiacuikarlito Kpizb
MPU3MYy CTaJIOTO PO3BUTKY Ta EBOJIIOII CBIJIOMOCTI, TO IIEpPIIMH pIBEeHb O3HAYae 0Oa3oBe
YCBiZOMJ/IEHHSI BiIMOBIAJbHOCTI 32 IUIAHETY, a HAUBUIIMI PiBEeHb — rapMOHIiiiHHIT yHiBepcyM,
abcomor Hoocdepu [29], moaudikoBana «rouka Omera» 3a Teitsip ne Illapaenom [59], «aunmii
BUJ] IPOMEHEBOI eHeprii» 3a AlHmTaiinom. Cama IUBiTI3allisl HOCTAE MPU bOMY HE SIK COllialbHa
Haa0y/I0Ba, a K OPraHIYHWU YKPYITHCHHH MPOSB CBIJOMOCTIi, IO HE BIIIIJICHHWNA Bix martepii. A
Marepis ABJIS€E MpH IIboMY (aKTHIHO POpPMY HAIIPABJIICHOTO iCHYBaHHS BCEOCSIKHOI CBIJIOMOCTI, sIKa
3MIIHCHIOE KIIACTepHUH HeMepepBHUI MOIMYK BIACHOI TWHAMIYHOI PIBHOBAru, MUTTEBO OMTUMATIBLHOL
y CBOI# cyTi. 'ymMaHi3M, eKOJIOTiYHE MUCIICHHS Y TAKOMY CBITJIi CTalOTh HE TPOCTO (HiTocohChKIUMH
iIeooreMamMy YW PaIlioOHaIBHOIO CTpATeri€ro, a HeOOXiTHOI YMOBOIO 30epeXeHHs IMBiTi3ailii,
IITAHCOM 11 KOCMIYHOTO MaiOyTTs.

3aiiMaroun MDKAMCHUIUTIHAPHY O00JacTh Ha MEpeoBOMY Kpal IOrpaHUYHOI HAYyKH,
VYkpaiacbknii HaykoBo-gociaiganid lleHTp BuBYeHHs1 aHomadiii «30HA» NPHITHAB PoOJIb
CIOJYYHOI JJAHKH MiK TEOPEeTHYHOK MiIOCHOBOIO TAa MPAKTHYHHM BHBYEHHAM AHOMAJIbHHX
siBAII, MK (peHOMeHOJoriyaMM Ta TizHaHUM. Kpemo YHJIIIA <«BoHm» cTaB HEyHepeKCHHIA,
3BakeHUU Ta OaratorpanHuid miaxin. 3a 10-piunmit nuisx Bix sxoBTHs 2004 poky meHTpoM OyI0
smiicieno monayn 30 ekcneauiliit, Bugano 8 kuur ta Outemn HiXK 100 cTaTelt, mpwitHATO y4acTh y
CTBOPEHHI JecaTKiB (QiIbMIB Ta Tenenepenad, npoeaeHo noxaa 200 3acizanb, cHiBOpraHizoBaHO
TPH HAYKOBO-TIPAKTUYHI KoHpepeHIii, i me y 6 B3sgT0o yuacts. CmiBmpans i3 (axyIbTeToM
aBlamifiHux 1 kocMmiunux cucreM HTVYY «KIII» crBepaunacs y ¢opmi ceminapy <«BuBYEHHS
ACPOKOCMIYHUX SIBUIN». 3aBISIKA CHUIBHUM 3yCHJUISIM 0aratboX JOCITITHUKIB Ta crpusaas HTYY
«KIII» Bnanocst 30epertu Ta KatajorizyBatu ApxiB kowmicii i3 BuBueHHs ASl mpu HTO PE3
im.ITorioBa m.KueBa, XapkoBa tomo [60]. ¥ pesymprari QisUIBHOCTI HEHTPY Oy po3poOiieHi
VHIKaJIbHI METOJAMKU OTOTOXXKHEHHS AASl, 00’ ekTuBi3amii Ta TecTyBaHHS AHOMAJIBHHUX BIUIMBIB,
npwiaad, ycraHoBku. Cwiamu YHJILIA Breprne B YkpaiHi HAyKOBUMH METOJAMH JIOCIIJDKEHO
HeTpuBiaibHi (opmanii Ha mossx [49], 3adikcoBaHO Ha TepMorpamax MpPOSIBH MOJITEPrelCTHUX
(eHOMEHIB, ONHMCAHO MEXaHi3M YTBOpeHHsS ()EHOMEHIB THITY <«IPHUBHIIB», IpOBEJCHA 3HAYHA
eKCIIeANINIifHA MisUTbHICTh MO0 YKpaiHi Ta mepeBipeHo Oararo sereHa. Bce 1me BimoOpaxeHO y
MIPOTOKOJIAX 3aCiIaHb Ta eKCIESANIIIMHIX 3BiTaX, sIKi ONPIITIOIHEH] Ha caiitax [leHTpy.

3HayHy yBary y Hamiil IisUIbHOCTI HpUIUIEHO AociikeHHsSM AASl. V npomy 30ipHHUKY
MPOBiHI IyOJIKAIil CTOCYIOTBCS caMe BHUPOOJIGHHS IIUTICHOT METOJIOJIOTii BHSBIICHHS Ta
inenTugikamnii aepokocMiyHux ¢enomeniB. | ne He Bumankoso. JlocmimkeHHs AAS maioTh ABa
npiopuTeTHi 0a3MCHI WiTHOBI KOMIIOHEHTH. HANMIOHAJBLHOI 0€3MeKH Ta PO3BHTKY HOBITHIX
TexHoJIorii. [lepmmii KOMIIOHEHT TOB's3aHU 13 TuM, o0 AAS Ta iHII 00'€KTH IIJIKOM MOXYTh
BUSIBJIATHCS PO3BiyBaIbHUMU JiTaibHUMHE amapatamu (JIA) mporuBHuka. 1le 3arocTproeThbest TUM
¢dakTOoM, IO HOBITHI PO3pPOOKM Bce OUIbIIE PO3IMIHUPIOIOTH JHOTHO-TEXHIYHI Ta Bi3yalslbHi
XapakTepucTHKH JIA, o Ku1ae BUKIIUK JTOCIITHUKAM 1 IEPEBOIUTH TUTAHHS OTOTOXHEHHS AAS y
IpsIMy IUIOIIMHY HAlllOHAJIBHOI Oe3MeKu, 0coOIMBO y CyyacHUX yMoBax. Lle cTtocyeThcst BlacHe He
TibkH AAS a 1 Oymb-gKHX IHIIHX 00 €KTIB, IO MOXYTh OYTH 3apeecTpoBaHi. 3BOPOTHHM
aCTIeKTOM TOpYIIEeHOi MpoOieMaTuKu € To (hakT, IO SIBHIIA caMi Mo co0i ABJAAWTHL iMOBIpHI
00'eKTH MiIBHIIEHOT HeOe3MeKH, 37aTHI B3a€EMOJISATH 13 HABKOJIMINHIM CBITOM, 1 30Kpema i3
€JIEKTPOHHO-MEXaHIYHUMH, OI0JIOTIYHUMHU CHCTeMaMH, YMHUTH HAa HUX y TOMY YHCIi 3ryOHUiN
BILTUB BiJIOMOi Ta HeBioMoi mpupou. Lle moTpedye BiIMOBIAHMX 3aX0JIiB 1 3aC00IB Oe3MeKH IS
TeXHIKM Ta Jroaed. J[pyruili KOMIOHEHT MOB'S3aHUN 13 THM, IO TEXHIYHI XapaKTEPUCTHKH, SKi
MPOSIBIISIIOTH CIIOCTEPEKYBaHI 00'€KTH 3a Bi3yaJbHHMH Ta MPIIIATOBUMH CIOCTEPEKEHHSIMH, YacTO
HE JI03BOJISIFOTH X OTOTOXKHUTH 13 BIJOMHUMU SIBUIIIAMH Ta amaparaMu, a TaKoX CTaBJISATh MHTAHHS
MPUHIIMITY Jii Ta BHYTPIIIHBO1 Oy10BU. HesanexkHo Bif Jkeperia OX0 DKEeHHS 00 €KTIB, peecTpartis
Ta OTPUMAHHS I1X JUISl JOCTiTHUIIBKUAX Il CTAaHOBUTH HEAOWSKYy IIHHICTH JJIsi BUBYCHHS Ta
CHHTE3y HOBITHIX TEXHOJIOT1#, BUPOOJICHHS BJIaCHUX 3ac00iB i mporpam Oe3mexu [61].

Binrak BeneHHs JOCTIKEHb aTMOC(EepHUX Ta iHIIMX 00’ €KTiB, 0COOIUBO Ha TepeHi YKpainu,
Je MiJBHINCHAN PU3WK BOEHHHWX i a00 y NPHIATAIOYiA IO 30HU 3iTKHEHHS TEpUTOpIi, Yd Y

9



QHOMAJILHUX 30HAaX IMOBIPHHX IPOSBIB 00 €KTIB — € HaraJlbHOIO 3a/Ja4Yeio i BUMarae BHHSATKOBOL
yBaru. Y CBOIO 4epry, BUPIIIECHHs Takoi 3ajadi mepeadaydae 3ayuyeHHsl CHelliali3oBaHUX YCTaHOB,
HacaMmIiepe] JepXKaBHUX, IO MalOTh BIAMOBIIHUN PiBEHb JTOCTYITY Ta MOKJIHUBOCTI MOHITOPHUHTY
00’ exTiB [62-64]. s qOCSATHEHHS YCHIITHOTO Pe3yJIbTaTy Mae OyTH TaKOX 3allpOBaJKEHO TiCHE
CHiBPOOITHUIITBO 13 TPOMAJCHKAMHU Ta IHUBUIGHUMH OpraHi3allisiMH, BIIITOBITHUMH YCTaHOBAMHU
JIpPYKHIX KpaiH Ta MDKHApOJHHUX MapTHEpPIB. AJDKEe OTOTOXKHEHHS 00’ €KTIB, IX JIOKalli3alis a MmpH
moTpedi 1 HeWTpamizaris, BiIIOBIAHO JO pO3pOOJEHUX MporpaM — Hama CIiJIbHA Oe3Ieka.
OueBuAHO, 10 PO3BUTOK 3aCO0IB CIOCTEPEKEHHS Ta MOHITOPUHTY, HacaMIIepe i 3eMHOTO MIPOCTOPY
[65-67] HemuHYyUYe TPU3BOAUTH 1 MPH3BEAE J0 HAKOMUYEHHS KPUTHYHOI KiTBKOCTI iH(popmarrii
IOJI0 aHOMAJi JUII HOBOTO SIKICHOTO eTally Ii3HaHHS HAaBKOJIHWIIHBOTO CBITY, a JIOKaTbHHUU
PO3BHUTOK HAyKU HEMUHYYE MOPOIXKYE TpaHC-IEPEHOC, TPOHUKHEHHS Y 1HIII TaTy3i 3HaHHS.

BipuThcs, 0 OTprMaHi 3HAHHS PO MIKPO i MaKpOCBIT, TJI00ATBHICTh CBITOMOCTI — 3MYCSTh
MIEPEOCMUCIIUTH Ta 3MIHUTH BEKTOP 3€MHOI IUBLMI3alii JO CTIHKOro 30a71aHCcOBaHOTO PO3BUTKY. I3
PO3IIMPEHHSAM MEX 1 00csATy Mi3HAHHS, HEMHHYYe PO3IMIHPHETHCHA i MepUMeTP HEMi3HAHHOIO,
HeBiomoro. I y mpoMy mporieci Hacammepel MH NMOBHHHI HABYHTHCS NPaBHJIbHO 331aBaTH
NMUTAHHSA. AJDKe 0arato BiAIOBiIel KPHETHCS Y HAC CAMUX.
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1. INFORMATION AND TECHNICAL ASPECTS OF ANOMALOUS
PHENOMENA RESEARCH
TH®OPMAIIVMHO-TEXHIYHI ACIIEKTH TOCJIIIKEHHS ASI

THE FUTURE OF UFOLOGY

Ballester Olmos V.-J}

!Director of the FOTOCAT Project, Valencia, Spaimitto:ballesterolmos@yahoo.es
MAWBYTHE Y®OJIOTTI

Bannecrep Oamoc B.-X.!
lI[I/IpeKTop nociigaunbkoro npoekty FOTOCAT,Banencis, [cmanist

Abstract: This article describes some of the shortcomingbé perception of UAP and their
solutions.
Anoranis: CraTTs onucye eIkl HeOMIKU B CIpUAHATTI AAS Ta mUIsaxu 1X 3amo0iranHs.

Introduction. In the July 2014 CAIPAN workshop organized by GENP&rench CNES),
Dr. Jacques Vallée delivered an interesting lectmtéled «UAP: A Strategy for Research» [1].

Main part. Vallée presented a good historical background E® Watabases as a basis to
develop a number of future avenues of researchouldvlike to make some comments on this
paper. The first is a general one: it highlightd tiféer 68 years of modern UFO history, we do not
know anything about the nature of an alleged UFQ?Ughenomenon. At this day, we are still
starting from zero, because all basic questionsrdegathe phenomena are open and none is yet
resolved, as Vallée points out by outlining a d¢istrucial “unanswered questions” that appertain to
key topics like search for patterns, physics of phenomenon, geography, socio-cultural impact,
effect on human witness, and methodology & epistegyo Is it as Vallée proposes in the section
«Obstacles to Analysis» because «the phenomenonldraenstrated a level of complexity that
challenges analysis and even rational descripti@w® it — my view — because there is not any
genuinely new phenomenon in progress? It is evitleaitwe can attest a failure in finding either
long-lived statistical constants or admissible @&atdinary evidence (material, recorded or
observational) for a brand new type of physical para-physical entity manifesting in our
environment. What if UFOs were something more lthke our inner world than to the outer
world? What if this wouldn’t have to do with compiy at all? What if it were simply due to the
fact that we are actually handlingd@henomenon, where an infinite number of causesusi
objects and processes, both natural and artifioi@n-made) conjure up the false impression that
every sighting belongs to a unique whole? We caforget that UFOs were tagged extraterrestrial
by press and paperback authors (a theory currantgpted by most ufologists) long before it was
academically studied. Even the popular flying safimen and motif that shaped millions of further
reports may have been originally wrong, createtidndline writers [2].

Vallée, whose early work inspired my personal datittmn and approach to the UFO study,
cleverly advocates for a «platform of screenedpcated data». | would be the first to hand my
own FOTOCAT databank [3o any such repository. But the key problem herthés screening.
Beyond the preliminary, simple discrimination ofcaaft, stars & planets, balloons, fireballs,
reentries, missile launches and so forth, we shagtde on a second-level screening. And here is
where ideology or belief commences to affect thecess. As | have walked myself the route from
expectancy to open-minded skepticism, | know faath what | am talking about. It is sort of an
intellectual chip you must change: from imaginihgttthe witness words (and beliefs) truly reflect
the reality of a given observation, to the conwatihat the error bar in the witness testimony is
very long. Surprise, fear, mistaken senses, imégmatall tale propensity, publicity seeking, you
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name it, may produce intriguing stories that donetdte to what actually occurred. But here the big
divide emerges. An ambulance driver cannot mistak&-O by the Moon [4]. Avell-established
scientist cannot invent a close encounter [5]. Eepeed airplane pilots cannot misinterpret flying
objects [6-9]. A military man cannot fake a UFO mhgpaiph [10]. You hear that both from fanatic,
gullible and credulous ufologists and from sciaatdriented students. They cannot admit it, in
contradiction to their adherence to the recogninedhtra that establishes that «most sightings are
explainable»What is the real full range of observational ermd human conduct associated to
UFO sightings?t represents the core of the enigma because tlierse shows that sane, sober
people spin tales, fool and deceive fellow humaars] that well-trained people misinterpret
unexpected objects or natural phenomena much nftea than might be imagined. When you
finally realize that this is not a rhetorical quest then your mind is able to contemplate sighding
under another wavelength, and reports start tafadl after another as a house of cards. And flying
saucer reports look like just an epiphenomenonceastsal to a certain mental mode. So we are back
to the old GIGO anthem, after all. How do you qifginteliability for a top professional who
reports an abduction? How do you class an evehetids up being the star Sirius? Not something |
dismiss, as | was one who actively worked on definstandards in this regard [11], a system
presently adopted by the largest UFO organizatigdhe world, the US-based MUFON [12].
Nowadays, when enough data have been acquired amy nesearch papers have been
published on them, we have the means and the kiewth reevaluate past patterns. The «law of
the times» has proved to be nothing but a conseguehthe combination of social habits and
observation conditions [13] and the «inverse catieh» between UFO reports and population
density, as initially designed, is an incorrect mlofl4]. But | agree with Vallée that progress
requires diving into the major databases, and thlabthe search for patterns should be one of the
most important exercises in 2tentury ufology/UAP study. Patterns need to beesyatically
compared with the IFO database to test their aalgynand robustness, i.e., checking the problem
of indiscernibility [15]. In modern-day science wan find papers showing different findings when
working with the same set of raw data, but rarelgagite results. On the contrary, this is exactly
what happens in ufology. By working fundamentallythwthe same type of reports (no one
disagrees about the universality of UFO reportikg¢nch colleague J.F. Boédec concludes that the
record points to «a novel phenomenon with stabteepes, independent of group delusion» [16],
while my own study over 4 decades infers that pobb#here is not a new phenomenon but a
summation of explanations within a chaotic universde data where misunderstanding and
inadvertence figure significantly. Absence of viexfdata and distorted data collection can explain
the «unknowns». There is another fundamental éiffee between the ways science and ufology
operates. In science one shows a set of facts aojbges a hypothesis to rationalize them. It
remains valid until new events contradict it andvev one is revamped. Through a scientific
approach, when we analyze UFO reports and propbgeahesis (Venus, an aircraft, the Moon, a
reentry, faked photographs, etc.) we try to denratestthis is a suitable or at least a coherent
hypothesis to explain the occurrence (assistedsbyromical data, space records, or technical
analysis.) A different approach is taken by mosiagdists who instead of seeing UFO reports just
as neutral «anomalies», a stand we can accept aghianUFO reports are examples of vehicles
coming from the stars, a parallel universe, tina@dters, etc. but this is presented without any kind
of verification, other than a personal speculatiorhope. (Nothing to do with the concept of the
high probability of extraterrestrial life in the werse, generally endorsed by the astrophysical
community). For me, and this is not a preconcepltionan empirical conclusion, ufology must be
an eyewitness-centered research, not report-centdne the study of UFO photographs, for
example, this is quite evident. We examine a saoiy a picture. After lots of work on the analysis
of the presumed sighting, we find out that the imm&gunrelated to any visual observation, as it
turns out to be just an accidental image, a filawflor some sort of fake that photography experts
can reveal. We work in a field where the witnesbath the recording apparatus and the reporting
station, most is subjective. We are guilty aftemsany years of not having noticed the chief role
played by the observer, full of conditioning prapes. Vallée is still energized and optimistic abou
the future of research. | am also energized busipestic, although certainly willing to develop
databases, organize the information and check hgpes. But, realistically, how can we agree on a
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definitive screening process? Vallée suggests dhainternational cadre of experienced students
creates new data structures. At this stage my catpe is full and my resources plainly available.
In summary, Vallée’s strategy (2014) implies a ctate re-examination of the UFO/UAP
phenomena, it encompasses a full review of th@tyisif UFO events from top to bottom, a job to
be done by ourselves (with our biases and emeidedas), and a job that will exceed our own life-
times. Is that a realistic scenario? But are tlheseother alternative strategies?

Conclusions.The Selective Strategy. | offer an alternate, moable strategy. Let us select
the best ~100 worldwide instances of well-documeémte potentially documentable air or ground-
level anomalies that describe a phenomenon whadgerés seem to defy current knowledge, point
to an alien visitation or suggest an alteratiothm space-time continuum. Let us look for sciegtist
in the Universities, the Industry, the Governmenttloe Military who have the expertise and
volunteer to investigate them in depth. Or finareefund to reimburse them for the job
(crowdfunding or other.) Not any Condon-styled cattee but a contracted large group of
professionals based in several countries who inthest best capabilities in analyzing hard-core
cases. Scientists and scholars unrelated to UF€anmas and independent. Although limited in
scope it seems more practical than Vallée’'s styategrause if funds are in place it could be
resolved in a maximum of 10 years, soon enoughmiany of us to see. The role of the cadre of
experienced researchers Vallée described is paranmouhis project, in two main areas: (a) the
coordination of the whole program, and (b) to prepa synthesis of all written bibliography
generated on this topic, focused on scientific abgective findings. Some of us have already
reached tentative or final conclusions after a {mrgn study. It can satisfy us personally but | am
convinced that many would also like to see a glgkadcepted solution to the UFO/UAP enigma,
either as the manifestation of ETI contact or asoaial myth with no physical basis. In his
noteworthy paper, Vallée writes: «Ufology has naotogy». But what if «Ufology has no
substance» instead? UFO/UAP phenomena have bebnuwitat least from 1947. Mainstream
science has dismissed it. Governments have reléhsgdoast classified archives to the amateurs.
The Military announced it is not their cup of téa Vallée recommends, it is time for designing a
brand new strategy to avoid 70 more years of igmmraand frustration. | believe a global
discussion is required in order to push the optishategy.

Acknowledgements.Thanks are due to Julio Plaza del Olmo and Martiaugh for useful
comments.
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TOCHIDKEHHSI AHOMAJBHUX SABUIL: B KOHIENIIT — 10
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Abstract: The study of anomalous phenomena needs some antlemethods including
radiophysics, quantum field theory and cosmology. Be always go from the concept to
experiment.

AHOTa].liﬂ: BuBuenns aHoMalLHUX SABUIII BHMAra€ 3aJlydCHHA BiI[HOBiI[HI/IX MeTO)liB 13
pamioi3uKu, KBAHTOBOI TEOpii MOJIST Ta KOCMOJIOTII. Bij KOHIIEMIIiT 10 eKCITepUMEHTIB.

Beryn. Ilin anomanpaumu siBumamu (ASI) MaroThesi Ha yBa3i JIOKalli3oBaHi B IEBHUX
npocropoBo-yacoBux (I1-U) macmrabax HeTpuBianbHi (i3uyni edexTH, TpUpoJaa i MOXOKESHHS
SKUX He BcTaHoBNeHi. OcHOBHI pucu ASl, iX (i3W4HI BIACTHBOCTI 1 MPOSIBU JOCHTH €MKO i
00'eKTHBHO BiJj0OpaxkeHi y psai myOdmikariii [1-12] ta iH. ASl MOKHA JEm0 YMOBHO MOJUTATH Ha
«MOOiTBHI» aHOMaJbHI aepokocmiuni sBuina (AAS), 6imemn Bigomi sk HIJIO, i Oimbrn-menmn
CTalioHapHi «aHOMabHi 30HI» (ASI3), sIK, HATPHUKIIAT, JEsIKi 3 TaK 3BAHUX <«KiJ HA TOJISX.

[IprHIIMTIOBO BaXKITMBUM € PO3TISA IUX (PEHOMEHIB SK BIAKPUTHX (I3MUHUX CHCTEM, IO
OOMIHIOIOThCSI 3 HABKOJMINHIM CEPEeIOBUIIEM €Hepriclo Ta iHdopmariiero. Jlana obOcraBuHa
JIO3BOJISIE TOCTiKYBaTH ASl SIK KOMIUIEKCH TPHUPOTHHUX (DI3MUHHUX SIBUII, CHEIU(PIYHAM YHHOM
B3a€EMOJIIFOYHX OJIUH 3 OJIHUM 1 3 30BHIIITHIM CepeOBHUIIEM.

IlocranoBka mpodJjieMu Ta musxm ii BupimeHHs. ['omoBHUME TpoOIeMaMu HAYKOBOTO
JocTipKeHHs ASl B HaBKOJHMIHEOMY CEPEIOBUIIL € HempugiaibHicms i pisHOMaHimuicms @i3uxu
ernomenie (CMUTTEBI MEPEMIIICHHS», «HEMOXKJIMBI» TPAEKTOPil 1 MBUAKOCTI PyXy B OYyIb-SIKHX
cepeZioBHINAX, crerupiuHi «cuIoBi moys» i edektu HemiHiitHOCTI MeTpuku [1-U, 3mian Qiznurnx
MPOIIECIB Y PI3HUX TEXHIYHUX MPUIIATax i MPUCTPOSX, CYMyTHI MaparCUXOJOTiYHI SIBHINA), a TAKOK
ix 6iOHOCHA cMAbiNbHICMb | MAKPOCKONIYHOCb.

Y xoyo mpoOiieMaTtuku JociipkeHh ASl motparuise mpodiema (GopMmyBaHHS aleKBaTHOI
¢biznuHoi KapTuHU BeecBity, sika B IPUHIIMII JOIMYCKAE iICHYBaHHs HACTLUIBKY HETPUBIATBHUX SIBHII
[13]. PosrnsayTHii KomIuieKe (isudHUX ePEKTIB HA MEPINUM MOTJSA CYHEPEUYUTh TpaJUIlidHiM
HAyKOBifl KapTHWHI CBiTy, MpOTe, SK BXKE 3a3HAYAJOCsS paHille, B paMKax MEBHUX HAyKOBHUX
HampsiMiB  BijioMi (i3WYHI SBWING, 110 MAOTh MPHUHIIUIIOBY CXOXICTh 3 HH3KOK CYTTEBUX
BIIACTHBOCTEH pO3MNIIHYTHX (eHOMeHiB. OTOTOXHEHHS [UX (I3UYHHUX SBUII i3 BiJIOMHMH
nposiBaMH (Qi3HKA (PEHOMEHIB € MEePCHEKTUBHUAM IIITXOM JI0 PO3YMIHHS IPUPOIHA 1 TOXOKCHHS
A, YV nmaHoMy KOHTEKCTI JOIIJIPHO 3acCTOCYBaHHS HAyKOBHUX METOJIIB, HacaMIlepel, KOCMIYHOT
Mikpo(di3zuku (KOCMOMIKpO(i3HKH), IO iHTErpye MOCATHEHHS (I3MKH eJIeMEHTapHUX YaCTHHOK,
KBaHTOBOI TeOpii MOJIsl, aCTPOHOMII Ta KOCMOJIOTiT (Teopii, CIOCTePEKEeHb i eKCIIepUMEHTATbHUX
JIOCJTKEHD), HAJal0ud TaKUM YHHOM MOYIIUBICTH €(DEeKTHBHO BHBYATH HaBiTh €K30THYHI (i3udHi
SIBUIIA, TPAKTUYHO HEBIITBOPIOBaHI B JabopaTopHUX ymMoBax [14].

[IpormoHOBaHM ITiJIX1J JTO3BOJISE ILIAHO PO3BHBATH CPOPMYIHOBAHI BITOMHMH BYCHUMH
J.Mak-Kemnoemtom (CHIA) i XX.Banne (@panmis) me B 1960-70x pp. KOHIENTyal bHi YSBICHHS
PO HEOOXIiHICTB, IO CYTi, HacaMIlepel aHATITHKO-TEOPETUIHOTO OTOTOKHEHHS (DI3UYHUX SBHUII,
110 TIPOSIBJISIFOTBCS Y (PeHOMEHaX, 3 1X MOJAJIBIIO eKCIIEPUMEHTAILHOO TiepeBipkoro (B [7, 8]). Lli
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VSBJICHHS HE TUTBKH 30€periid CBOIO aKTYaIbHICTh J0 TEIEPIIIHBOTO Yacy, ajle caMe B TeIepilIHii
gac MOXKYTh OyTH peanizoBaHUMH Ha 0a3i JOCATHEHb CYYacHO! HAYKH 1 TEXHIKH.

B pamkax maHOi KOHIEMIIii JOIiTbHE OTEpYBaHHS aKTyalbHUMHU YSBICHHSIMH, B IIEPIIY
4yepry, Takux Taiay3eil Haykd sk pamaiodizuka, (izuka eJeMEeHTapHUX YaCTHHOK i KBAaHTOBA TEOPis
TOJIS1, @ TAKOYK KBAHTOBA KOCMOJIOT 1.

Pamiogizuka i ASl. 3 ypaxyBaHHSIM Cy4YacHUX JOCSTHEHb pamiodi3ukd Ta aHOMATICTHKU
MO>KJTUBE TIPOBEJICHHS MOPIBHSJILHOTO aHATI3y (Pi3UIHHX e€PEeKTiB IHITYKOBAHUX B PI3HUX TEXHIYHUX
cUcTeMax, OpraHiuHUX 1 HeopraHiyHux Matepianax ASl 1 3acobamMu eNeKTPOHHOI NPOTHUAIi,
MeJTUYHOI elleKTpoHikk i HBY-eHepreTHKH; OTOTOXKHEHHS HENHIHHUX Ia3MoBUX edekTie A 3
eeKTaMu iHIYKOBAaHUMH B aTMoc(epi MOTYKHUMH PaiOTeXHIYHUMHU CHCTeMaMH 10HOC(HEPHOTO
30H]IyBaHHsI Ta TPAHC3BYKOBHMHU JIiTAIbHUMU anaparamu [15, 16].

MosxuBuit Takox meperisa rinore3 JI.Mak-KemmOeria mpo iHIyKyBaHHS CHJIOBHX 1 1HITIHX
it AASl HBY-BunpomiHIOBaHHSIM, B Cy4acHid iHTepmperallii KBaHTOBOI €NEKTPOJAMHAMIKU 13
30BHIIIHIM TosIeM [17]; P.ABpamenko mpo iHayKyBaHHI psay deHomeHiB ASI3 mpu xapakTepHHX
paniodizuii mnporecax iHTepdepeHIii MoyiB Pi3HOI HPUPOAM HA PE30HAHCHO-IU(PPAKIIHHAX
CTpyKTypax (30KpeMa, B MeralliTHYHUX cropyzaax, ¢.49 [16]).

3actocyBaHHS pPagioi3MUYHUX METOJIB MPUPOJHO B IEpIIy Yepry TOMY, IO OCHOBHHM
CHEKTp peecTparlii pi3HOMaHITHHX SBUI Y HABKOJMIITHbOMY CEPEIOBHUINI — eJNeKTPOMAarHiTHHN
(EM), a nociinHuibke o0JIagHaHHS, B OCHOBHOMY, ()YHKIIIOHYE HA OCHOBI €JIEKTPOJMHAMIKH i
€JIEKTPOHHUX CXeM. 3a JOMOMOTOI0 paJioMeTpii Ta IHIMUX METOJIB €JIeKTPOHHUX BUMIipIOBaHb
MOJKJIMBI PI3HOMaHITHI JOCHI/DKEHHS CyNpoBOKytounx ASl edekTiB, axx 10 HETpHUBiaJbHOL
reomerpoauHamiku I1-U Ta iHmuX rimoreTnyHux e(eKTiB «HOBOI ¢isuku» (mpo mo Oyme
MPOJIOBXKEHO Jiaji, B po3ALIl 1po 3acobu BuBueHHS AS). Y Toli e yac, JesKi 3 pO3TJISHYTHX
aCTeKTIiB HE JIAI0Th MOXJIMBOCTI TOSCHUTH Bci ASl SIKUMHU-HEOYIb <«CyTO Teo(i3HIHIME»
IUTa3MOBUMH SIBHIIAMH 1 BUMAraroTh 3aTy4eHHs (axiBIliB B raiysi (pi3uku eleMeHTapHUX YaCTHHOK
Ta KBAHTOBOI TEOPIi MMOJIS, 110 IPUPOTHAM YHHOM BeJle HAC JI0 HACTYITHUX HAIPSMIB JOCIHIKEHb.

Teopis moast i ASl. ¥V pamkax JaHOTO HAmpsSMKY BBa)KA€ThCs JOIUIBHUM IpoaHallizyBaTh
Mojeli (I3MKH eJIEeMEHTApHUX YaCTHHOK Ta KBAHTOBOI TeOpii MOJISA, 3 METOI OTOTOXKHECHHS
aHoMaJiit Gi3uYHNX MapaMeTpiB 30BHIMIHBOTO CEPEIOBUINA 1 TPOIECIB B TEXHIYHUX 1 O10JOTIUHIX
cucTeMax, HalmpWKIad, 3 TIHOTETHYHUMH epeKTaMu IWHAMIKH BaKyyMHOTO CTaHy, IO MO CYTi
JIOTYCKAIOTh MOJKJIMBICTh 3MIHHOCTI caMHX 3aKOHIB ¢i3uku. TakoX BBaKaeThCS JOITHBHUM
30CEPeIUTH yBary Ha TEOPETHYHOMY TOIYKY crenudivaux KoHpirypariid (isudHAX TOJIB, SAKi
IHAYKYIOTh HeTpuBiaibHy reomerpoauHamiky I1-U, i Ha popmax reomeTpoauHaMiKK, MOTEHIIHHO
3a0e3MeuyounX HeTPUBIATbHI CHITOBI €PEKTH aXK JI0 «HEWTpari3alii» iHepIlii MAaCHBHUX TiJ.

[Ipu npoMy HEOOXiHO MeperjsiHyTH Teopii 3 KOCMOJIOTIYHUMH IMOJISIMH THILY CKaJsIpiB
bpanca-/luke, Mo TreHEpyIOTh 3MIHHICTH (iI3MUYHUX KOHCTAHT, 3 METOK BHOOpY MOJeNeid, IIo
OJTHOYACHO BIJNOBIAIOTh aHOMAJIBLHOMY NpOTiKaHHIO (i3W4YHMX HporeciB B Al 1 He cynepedarhb
aKTyaJIbHIN (Di3MYHIN KapTHHI CBITY; YTOYHHUTH 1HEPIiHHI BIACTUBOCTI MACHBHUX TiJl B YSIBICHHSIX
aKTyaJbHUX TEOpild rpaBiTamii, 3 MeTOI BH3HAUYEHHS (I3UYHOI HPUPOAM <«TiMEpIUHAMIKH»
beromeniB (Oe3iHepidHICTh 200 PyX Y iHIMIM METPHIN); MPOaHAIi3yBaTH T€Opii 3 HETPHUBIATLHUMHU
MOJILOBUMHU  KOH(QITypalisiMi, 3 METOK BiAOOpYy Mojenedl 3 BiJNOBIIHUMH aHATi30BaHO1
npo0JIeMaTHKA TeOMETPOJANHAMIYHUMH BJIACTHBOCTAMH (30KpeMa, TpaJli€eHTHO-CKAJSIPHI MOJIS,
«KOCMiuHI cTpyHH» Ta iHIm). [ToaiOHI TeoOpeTHKO-TI0IBOBI MOJIEI PO3TIIAAA0ThCS, HATIPUKIIAJ, B
pob6orax [18-22].

CyTTeBo, 110, HAIPUKIIAA, HEPIIKO criocTepiraeMi Oe3iHepiiiHi 3MiHN TpaekTopii pyxy AAS
M7 TpSIMAMH 1 TOCTPUMH KyTaMH MOXYTh PO3TJISIIATHCS SK OJIUH 3 KIIOYOBUX «paxmopie
anomanvrocmi» [23] npu crpobax ineHtudikamnii ASl; a 3maTHICT 00'€KTIB PAlITOBO <3 'SBISATHCS 1
«GHUKATH», Haye BOHH JIOBUIBHO 3MIHIOIOTH CBOIO IIUTBHICTE 1 CTPYKTYpy a00 MHUTTEBO
nepeMiImaTbess MK pizHUMH obnactsmu [I-Y, moxe OyTu KitoyeM [0 BH3HAUEHHS IXHBOTO
noxo/ukeHHsl. OJHaK YSBISETHCS, IO BCe PO3MAITTS (i3muHMX MposiBiB Al mpoOiemaTHIHO
MOSICHUTH JIUIIE SKUMHUCh €K30THYHUMU JTOKATBHUMHU (QIIyKTyamissMu (i3HUHUX TOJIB 1 KOHCTAHT
Ha TJIi B IIJIOMY <«TpHBialbHOTO» BeecBiTy. I TomMy, naHWil HaNpsSMOK, TaKOX SK 1 MOMEpEHIH,
BUSIBIISIETHCS. 0230BOIO CKJIA/I0BOIO HACTYITHOTO.

17



KBanToBa xocmoutorisi i ASI. BimomuMm (paHIty3pKuM acTpoHOMOM 1 MateMatukoM JK.Bae
Oyno cpopMyTBOBaHO YSBIEHHS PO HEOOXIOHICMb NOULYKY KOCMONO02IYHOI MoOeni 2100anbHO
HempUsiaibH020 8cecsimy-<Mynomugepcymy», o npupoOHUM YUHOM BKIIOYAE MAKI HeMPUBIAIbHI
Qizuuni enomenu, ax AA i cymymui im exzomuyni eghexmu. BUManboByeTbcs TMpUBabIMBa
nepcereKkTHBa 00'e JHaHHS TPoOIeMaTHK Y(POJIOTIYHUX, TTAPAIICUXOJIOTYHAX Ta IHIHX (EHOMEHIB, i
OTPUMAaHHS BHYEPITHOTO YSBJICHHS NPO IXHIO MPHPOAY OJHOYACHO B MPOIECI IMOJATBIIOrO
PO3BUTKY IIEBHHMX HANpPsSMKIB KBaHTOBOI Teopii i kocmosorii. Cepen 1HIINX, <O3TallyKEHOTO
BceeciTy» X.EBeperta, «ononunamiku» J[.boma, sKi € 0lHOUYAaCHO aKTyalbHUMU iHTepIpeTallisIMUA
KBAaHTOBOI MEXaHIKH, PEATICTUYHAMH MOJEISIMH TaK 3BaHUX <dIapaJieIbHUX CBITIB» 1 MalOTh
BIJTHOIIIEHHS 710 )eHOMEHIB CBiJoMOCTI Ta po3ymy (dactura 2 B [10] 1 [24-26]).

VY KOHTEKCTi BKa3aHOTO HANMpPSIMKY BBA)KAETHCS JIOLITBHUM, HacaMIIepe, AOCTiIUTH (i3uKo-
TEOpeTH4Hi Mojeni reomerponuHamiku [1-U Ha mpeamer BuHOOpY cepel HHX TPUHIAIIOBO
OPUAATHUX JUIS <«MHTTEBOTO TPAHCIOPTYBAHHSA» B PI3HUX «KOCMIYHHX» 1 <GHIIOCBITOBHX»
rinore3ax moxojpkeHHS ASl. TakuMm YHHOM MOXYTh OYTH OJHOYACHO BH3HAYCHI 1 HAWOLIBII
peayicTUyHi TinoTe3u MOXOJKeHHs ASl, 1 KOcMOJIOTiUHI Mojeli BcecBiTy-MynbTHBEpCyMy, SKi
JIOITYCKAIOTh BIJIMOBIHI <«CK30THYHI» TPAaHCHOPTYBAJIbHI MOXJIHMBOCTI. Ilpm 1poMy HEOOXiJIHO
MpoaHami3yBaTH B paMKaX CYYacHUX VsBJICHb KBAHTOBOI Teopii MOJS 1 KOCMOJOTIl pi3Hi
HeTpuBianbHi Gopmu icayBanus [1-U sk B «cTamioHapHoMy» ctadi (IPHXOBaHi 101aTKOBI BUMIpH i
TOITOJIOTis KBAHTOBOI T'paBiTallii i Teopil CTPyH, «MIUIIKATUBHUI» KBAHTOBHI MOTEHINiA), TaK i B
CTaHI BEJBMH pAJAWKAIFHUX TE€OMETPOAMHAMIYHHAX I€PETBOPEHh Y  30BHIMIHIX  TOJIX
(rpaBitarmiitHuii Konarc, «KpOTOBHHM>» Ta iHINI 31 3MIHOIO TOIOJIOTIl i PO3MIPHOCTI), BHUSBUBIIN
cepesl HUX B IPUHIIHITI <«AIPOXiAHI» T CKIaguuX Qizuuaux cucrem [27-30].

Cnig 3BepHyTH yBary Ha TOW (akT, MO, KpiM 3a3HA4YeHO! BHWINE HETPUBIATBHICTI Ta
pi3HOMaHITHOCTI (Pi3MKH (EHOMEHIB, 68 YIIOMY MPOCMOPO80-4acosd i nodicea noxanizayis AA 6
HABKOJI03eMHOMY NpOCMOpI | 6 icmopii 1100cmea Mmodice 6KA3yeamu HA SAKYCb 6elbMU MICH)
83a€MO0il0  c8imy (eHoMeHi6 3 Hawum C8Iimom, ONU3bKICMb X 63AEMOPO3MAULY8AHHS |
cnopionenicme izuyHux ymoe. AJKe, HAPUKIIAA, y KIAaCH4HIM acTpodizulli 30psHO-TINIaHEeTapH1
00'eKTH BiJalieHi OJIMH BiJl OJTHOTO HA CIPaBJIi TraHTChKiI KOCMIYHI BiJICTaHI Hamoro BcecBiTy, 110
YCKJIQJHIOE MOJKJIMBICTH CKUIBKU-HEOYIh CTAOIIBHOTO Ta ONEPAaTUBHOIO KOHTAKTY MK HUMH; B
CTPYHHO-OpaHHI# KOCMOJIOTIT pi3HI CBITH MOXXYTh MaTH aOCOJIOTHO Pi3Hi (i3WYHI 3aKOHH, aX JO
panukaibHO BiIMIHHMX po3MipHocTed II-U 1 koHCTaHT (i3MuHMX B3aeMonidd, 1O PpPOOHUTH
MPAKTUYHO HEMOXKIIUBUMH IX B3a€MOJIIFO Ta CIIBICHYBaHHS, a OT B TEOpii «PO3TayKEHOTO
BceecBiTy» X.EBeperta — mpocTOpoBO-yacoBi KOOpAWHATH 1 (pi3WKa <«albTepHATHBHUX CBITIB-
XBHJIBOBHX TTAKETIBY» MPAKTUYIHO 30iraf0ThCS, aXK JI0 CHHXPOHHOCTI IO . ..

Metoau i 3aco6u BuBuenHsi ASI. 3 MeTor0 eeKTUBHOI peamizallii mepepaxoBaHUX BHIIE
KOHIICTIIIH 1 TiAXOJIB JOIIIBHO 3dCMOCYBAHHS NEGHUX MemoOdig i 3ac00i6 eueyeHHs, KOPOTKAN
OTJISIT SIKUX OyJie 3aporOHOBAaHMH HIDKYE.

1. AHagiTnyHa o00poOKa JOCTOBIpHMX Ta IH()OPMATUBHUX CIIOCTEPSIKHHUX MarepialliB
AHOMAJTiICTUKH 3 METOIO:

* OTOTOXXHEHHS (DI3UYHUX MPOSBIB (PEHOMEHIB 3 BIJOMUMH CydacHil HayIll (I3UIHAMH SBHUINAMHU,
iX cmcreMartw3amii JUIS BH3HAUEHHS (akTopa aHOMAIBHICTH Ta KiacHudikarlii (eHOMEHiB,
(dopMyBaHHS TONEPETHIX YSBJIEHb MPO MPUPOTY 1 HANpsMU IXHBOI JISUTBHOCTI, peajbHOro
MacITady cui, sKi iIHIyKYIOTh ()eHOMCHH;

* HaKONWYEHHS CTAaTUCTHKU TPOSBIB ()EHOMEHIB 3 MeTol KaprorpadyBaHHsS ASl, a Takox Juis
MEPEBIPKH aKTyaJbHOCTI YSBJICHH PO BIIIMOBIIHICTh TeHEPAThbHOI KapTHHU aHOMAJICTHKU
CKOpIIlle <«MYJBTUCBITOBOMY>» HIXK <IHIIOIIAHETHO-KOCMIYHOMY>» ITOXOJDKCHHIO (DEeHOMEHIB
(aprymenTartist, Hanipukian, ¢.98, 111 [9fra in.);

* TEepPBUHHOTO (GOpPMYIIOBaHHS MpoOieM (HAmpsAMIB) MOJANBIIMX (PI3HKO-TCOPETHYHHAX Ta
eKCIIEPUMEHTAIBHUX JIOCHI/DKEHb 3a pe3yJibTaTaMH aHANITHYHOI poOOTH, — 3a YYacTio
podiTbHUX (axiBIliB 3 IHIIAX HAYKOBUX Tay3ei.

2. Di3MKO-TEeOPEeTHYHI TOCTIKEHHSI SIK OKPEMHUX OTOTOXXHEHUX (Di3UYHUX MPOSBIB
(EHOMEHIB 1 CYNMPOBOJDKYIOUMX 1X eeKTiB, TaK 1 MUTICHUX (DI3UIHUX MOJENIeH ax J0 TI00aThHIX
KOCMOJIOTIYHHX, IO BKJIFOYAIOTh B ceOe Taki ()eHOMEHM SIK TOIIMPEHHH BUIAJOK, Y BiJIOBIIHUX
MPOOIEMaTHKH 00JAcTAX pamiodi3uku, (i3HKH eIeMEHTApHUX YacTOK, KBAHTOBOI Teopii MOJs i
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KocMoutorii (a mpu HeOOXiTHOCTI 1 B iHINKX), — y cmiBmpari abo Ha 6a3i mpodiIbHUX HAYKOBO-

JIOCJTITHUX YCTaHOB.

Bij3HaunMo, 10 3ampoIrtoHOBaHI BHUIE KOHIIENITYaJIbHO-METOJIOJIOTIUHI IIX0IA B paMKax
TPbOX HAYKOBUX HAINPSIMKIB HE TTOBUHHI MTPU3BOMTHU JIO ITHOPYBAHHSI 1HIUX HAYKOBUX JIOCSTHECHbD.
Takoxx MoOXe BHUSBHTHCS HEOOXIJIHUM 3aCTOCYBaHHS JOCBiTy, HAIpHKIAT, Treo(i3naHmx
JIOCT/DKeHb, BPaxOBYIOUW crelu(piuHy B3aeMOJi0 ()EHOMEHIB 3 HABKOJMIIHIM CEpPEIOBHUIIEM,
BKJTIOYAIOYH CIIOPiTHEHY MpobieMaTrKy ASI3 Ty Tak 3BaHHX «€ONaToOreHHuX 30H» i T.11. [31].

3. HoanoBi BuMipoBajdbHi JocailKeHHs (I3MUHUX BIacTUBOCTE  (eHOMEHIB
aKTyaJIJbHIMHA METOJIJaMH BHIMIpPIOBaHb, 13 3aCTOCYBaHHSAM €(QEKTUBHUX TEXHIYHUX 3ac00iB, 1
HacaMIepes:

* paJiOMETPUYHOTO MOHITOPHHTY Ta PaJioJOKAlliiHOTO 30HIYBaHHS MPU3EMHOTO, MOBITPSHO-
KOCMIYHOTO TpocTopy 1 ASl 3a J0MOMOror NMacHBHHX 3ac00iB MOIMTYKY-TICJICHTAIlil JpKepel
PaioBUIIPOMIHIOBAHb 1 paaioTerIoNOKaIliOHHUX, a  TakoxX AKTHUBHO-TIACUBHUX
OaraTono3uIiiHUX paaionaokamniiaux cucreM ([32, 33]ra in.);

* ONTHYHOTO MOHITOPUHTY Ta 30HIyBaHHS ASl 3a JOMOMOTOK MYJIBTHCIEKTPAIBHUX TPUIIAJIIB
CIOCTepE)KEHHSI B CKJIAJi MAacHBHUX LU(QPOBUX 1 AHAJIOTOBHX TEJEBI3IMHMUX, TEIJIOBI3IMHUX,
¢dororpadivyHUX 1 aKTHBHHX JIa3€pHHUX MPHUCTPOIB (31 crekTporpadiero, MOIIPUMETPi€Ero Ta iH.,
Hanpukian [34]);

» wmarHitomMeTpii AS3 pizHOi mpupomn — sk «cmigiB mocaakuw HJIO», Tak 1 HeTpUBIaIBHHX
reo(i3MYHAX TOJHLOBUX CTPYKTYpP THITY «CITOK XapTMaHa», OKPeMO 1 Y B3a€MOJIl — 3 METOIO
aHaltizy (i3UYHOT MPUPOIM PEECTPYEMUX MArHiTHHX aHOMalii (FeOMarHeTh3M, <HaBeICHUN»
MarteTusM abo KBa3iMarHiTHi IOJIs TEOPiii THITY KBAHTOBOI XpoMoauHamiku) [35];

* HBU-nienekTpoMeTpii eKpaHOBaHUX E€TAJIOHIB 3 METOIO MOIIYKY BKJIay KOCMOJIOTIYHHX TIOJIB Y
BUTJIN (UTyKTyamiid JieneKTpuuHoi npoHukHOCTi B A3 (B myci GararoBHMipHHX Teopii 3i
3MIHHUMH METPUYHUMH TOJISIMH, TOMNOJIOTIYHUMH 3apsiiaMi  HETPUBIATBHUX TOJHOBUX
KOH(irypariif Teopiii 3i CHOHTaHHUM MOPYIIEHHIM cUMeTpii Ta iH., C.88 [19],¢.48 [20]);

* ygacTtoToxpoHOMeTpii ASI3 muisxoMm aHaizy AWHAMIKA KOMOIHOBAaHWX KOJUBAJIBHUX CHCTEM Y
CKJIQJi BHCOKOCTAOITBPHUX KBAapIOBUX TE€HEpPATOpPiB 1 MEXaHIYHHX XPOHOMETpPIB, 3 METOIO
BU3HAYCHHS IPUPOJIM 3apeecTpoBaHmX (IIyKTyarliii (HarmprukIiaz, TeMIopaibHi abo rpaBiTalliiHi,
c. 168 [5]);

* CIEKTPaJIbHOTO aHajli3y (POHOBHUX IIyMiB B eKpaHOBaHUX EM-KOIMBaJIbHUX KOHTYpPAaX, 3 METOIO
MOHITOPUHTY piBHS Xa0TU3allil JMHAMIKH BaKyyMy eJIeKTpociadkoro 00'eqHanHs [36];

* 300py 3pa3KiB «MaTepialbHUX CBITYCHB» BIUIMBY ASl TOTO YW IHIIOTO THUITY, 3 TOJAIBITAM
JOCJTIJDKCHHSM 1X (DI3MYHMX BJIACTHBOCTEH PI3HUMH METOJAMHU, BKJIFOYAIOYM MOPIBHSHHS IHAX
BJIACTHBOCTEH 3 HOHOBHMU IIPOOAMHU.

Ha nanuii wac 0coOJMBO aKTyaJIbHUMH BBaXKaIOTHCS aBTOMATHU30BaHI ONTHKO-CJIEKTPOHHI
CHCTEMH MOHITOPHHTY JOBKULIS B peajJbHOMY MacmTabi 4acy, IO JIO03BOJISIOTH OINEPAaTUBHO i
o0'ektuBHO peectpyBatd AASl B pi3HEX 11X TposiBax. llpm 1bOMY BHKOPHCTAHHS
MYJIBTHCIIEKTPAILHUX KOMIUICKCIB TPUJIAiB CIIOCTEPSIKEHHSI, IO TOEIHYIOTh, HAIPHUKIA/,
1 (poBi (HOTOBIIEOKAMEPH, TEIIOBI30pH, JIa3epHi JAIEKOMIpH, a TaKOX PI3HOrO poay NpHiiMadi
paslioyacTOTHOTO, aKyCTHYHOTO Ta iH. Jiama3oHiB, 3a0e3NedyroTh He TUIbKHM (hikcallilo caMoro
dakty criocrepesxeHHss ASl, a i neBHi JaHi Ipo (Gi3udHI BIACTHBOCTI ()EHOMEHIB JUIS ITOIAITBIIIOTO
JOCITIDKeHHsT «1ocT (akTym», Hanpukianx A3 Xeccmanmen (http://www.hessdalen.orgya in.
Takoxx HeoOXiHO MaTW Ha yBa3i, IO Jedki (eHOMeHW OyJIM 3apeecTpoBaHi, 3daBayiocs O,
«IIPOCTHMU>» Ha TEPIINI OIS MEXaHIYHUMH KPYTUJIBHMMHU 1 KOJIMBAJIBHUMHU JIaTYMKaMH, a
TaKOX B XIMIYHUX 1 OIOJIOTIYHMX CEpeIOBHINAX, IO IMOBIPHO pearyioTh Ha SKiCh HETpHBIAIbHI
BIuMBH A Sl Ha pizHOMaHITHI (izuuni npomecu (c. 178 [5], [37-39]).

4. CtenaoBe MOJeJTHBAHHSA CIIEKTPOMArHiTHOI CUTHATYpH, MJa3MOBHX Ta IHINMHAX CYITYTHIX
¢bi3nyHuX e(eKTiB, a TaKoX, B sAKiich Mipi, HaBiTh reoMeTpoanHamiku [1-4 dpenomenis 3 meTor0 iX
IPSIMOTO EKCHEPUMEHTATIBHOTO JOCITIDKCHHS, B paMKaX akKTyaJIbHUX METOJMIB pPamiodi3uKu Ta
¢izuku TBepmoro Tina [40-42]. Tak, Hanpukiaa, epeKTH IOJBOTIB HAJ3BYKOBUX JIITAIBHHX
amapariB B IUIa3Mi BHUBYAIOTHCS B OOMEXKEHHUX J1AaOOPAaTOPHHUX YMOBaX, 0e3 3allydeHHS JOpOroi
«IMOBHOMACINTAOHOI» aBialiiiHO-pakeTHOT TexHiku (Hamp., ¢.327 B [16]); meski ek30TH4HI
BJIACTHBOCTI KOCMOJIOTIYHMX METPHYHHUX IIOJIIB, <TE€HEPATOpiB» Mach Ta iH. (QyHIaMEHTAIbHI
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BJIACTHUBOCTI MaTepii, sIK, HAIPHUKIIA, <XIITCOBCKOTO0», MOJICIIOIOTHCS Y TBEPIUX HAIMPOBITHAKAX
a00 HaIUIMHHUX KPIOT€HHUX PiIUHAX.

Bigznaunmo Takox, mo AocaipkeHHs, mo npooaiThes B [[EPH na 3namenntomy Benukomy
aJpOHHOMY  KOJaijepi, MOXYyTb 30araTUTH HayKy HaWHETpUBIAJbHIIIUMH  SBULIAMU
KocMoMikpodizuku [43].

PosrasinyTi miaxoam 3HaHmuin edeKTHBHE 3aCTOCYBAHHS B IIUJIOMY psijii aHATITUYHHX,
MOJILOBHX 1 Jaboparopuux mochimkeHb AAS ta A3 YHIILIA <«Boum» (excreaumiiHi 3BiTH
«SlomyniBka-2005», &lepexomniBka-2006»ta in.: www.zond.kiev.ua www.Kkpi-rasp.org).

[TigkpecnuMo, MO B paMKaxX PO3MISIHYTHX MIIXOJMIB 0coOiusuli inmepec 0as 00CiOdNCeHb
npeocmasiloms Hacamnepeo pizHo2o pody A3, OCKiIIbKH B HUX JIO TIEBHOI MipH 30epiraroThCst
CJIiTM aBTEHTHYHUX (iI3UMYHUX NPOSIBIB (PEHOMEHIB 1 IO 3aKiHYEHHI iX BILJIUBY.

Tak, nempusianvui ¢hopmayii, ioomi Kk «Kola HA NOAAX» 3TAKOBHX Ta IHIIUX KYJIBTYP
POCIIMH, BHIUIIOTBCS 3 psAfQy IHIMX ASl B mepiry uepry nepiofMuHICTIO, a TaKOX HasBHICTIO
3QJTUIIIKOBUX MaTepialIbHUX CIIIJIIB 1 €EeKTiB, BeJIbMHU CTIHKHX 1 MOMIOHUX 3a CBOIMH NIPOSBAMHU B
pi3HHX MicCIIX 1 B pizHuid yac (ornsa B [12]). BizyanbHuil ormsi i aHaTOMIUHMI aHAaJi3 pOCIUH B
onHii 3 ASI3 Takoro THIy, BHSBICHOI Ha Teputopii BiHammbKoi obmacti Ykpainum y 2011 p.,
[0Ka3aB aHOMAIBHICTh 3MiH cTeOeN MINeHMIl y By3JaxX, [0 BHHMIUIM 3a MeXi BIpyCHHX 1
MATOJIOTIYHUX BiJXWIICHb, BigoMHuX 31 crerianbHol miteparypu [44, 45]. Cteb10 BUrHHAIOCS
BHACJIIJIOK HECUMETPUYHOTO TMOAUTY 1 pO3TATYBaHHS KIITHH, BUKIMKAHUX, OYEBUIHO, IEBHOIO
TOPMOHAITFHOIO CTHMYJISIIIIEI0 TKAaHWH; B TIOIMIKO/KEHUX POCIMHAX 30UIbITyBanacs KiIbKiCTh
KIITHH, XIMIYHUH CKJaJl SKMX 3HA4YHO BIAPI3HSBCS B 1HIIUX; MEXaHIYHI BJIACTUBOCTI HECYYoi
3JIaTHOCTI BiJliOpaHUX 3pa3kiB Oynau B 1,5-2 pa3u MeHIIe 3BUYAiHOTO; B Mpo0Oax IPYHTY BHUSIBJICHO
aHOMaJIbHA BIIMiHHICTh (pikcoBaHUX (HOpM BaXKHX MeTaliB (IIMHKY, MapraHIyo i 3amiza). Ha gmymky
eKCIepTa, TOPMOHAIbHA CTUMYJISISI, a TaKOXK BUJI03MiHA MOJIMEPHHUX JIAHIIIOTIB TKAHWH POCIIHH
MOTJIM OYTH BHUKJIMKaHI BIUIMBOM BUCOKOYAacTOTHOro EM-BUIIpOMiHIOBaHHS OCOOIUBOI MOTYJIAIIII.
Opmnak mapamMeTpw BUIPOMIHIOBAHHS, IO JIO3BOJWIM OW BHOIPKOBO 1 CKEPOBAaHO BILUIMBATH Ha
KO’KEH BY30JI POCJIMHU 1 IPU3BEIH OU JI0 3apeeCTPOBAHUX CTPYKTYPHHUX 1 XIMIYHMX 3MiH, CydacHIi
HayIli Ime HeBigoMi. MOXIMBO, TIilIOTETHYHA €JIEKTPOMAarHiTHa CKJIagoBa — JIAIIE OJHWH 3
BTOPUHHUX €(PeKTiB, HACTIAOK OLIBII ITMOO0KOT B3a€MO/1ii Ha KBAaHTOBO-1H(OpMaIiifHOMY piBHI.

Cropimaeni (opmariii Ha MOJSIX 3'SBJISIOTHCS IO BCBOMY CBITY 3 JIaBHIX YaciB, a OCTaHHI
HAYKOBI JIOCJIJDKEHHSI 1X 0COOJIMBOCTEH MOB'S3aHi 3 MOJETIOBAaHHSAM €(eKTiB, IO MPU3BOAATEH IO
3MIHM POCIMH 1 3 TIOPIBHSJILHUM aHATI30M 1X PO3BHTKY, IMO IIJIKOM Y3TOJDKYETBCS 3
BUIIEBUKJIQJICHUMH KOHIENTYAIbHUMH 1 METOAOJIOTIYHUMH iAX0aMHU JI0 A0CIiKeHb AS.

OxpeMo BiJJ3HAYUMO, 1110, KPIM «JHUCTO HAYKOBOI'O iHTEpecy», JociipkeHHS AS3 BakimBi
TaKO)X 3 TOYKH 30py €KoJorii Ta Oe3meKd KUTTEMISIHHOCTI, OCKUTHPKM Ha BIAMIHY BiJ
HETIePiOINYHUX 1 TIBHIKOIUTMHHHX SIBHIN B HABKOJIO3€MHOMY MPOCTOPI, HACTIAKN NUX (peHOMEHIB
MOXYTb MpOSBUTHCS Oe3MocepeHiM UYMHOM, 30KpeMma, uepe3 HecaHkiioHoBany ['MO
CLTBCHKOTOCIIOTAPCHKIX KYJIBTYP 1 MPOAYKTIB XapuyBaHHSI.

BucnoBku. [lochijpkenns ASl sk cucteMu HeTpuBialbHUX (DI3UYHUX SBUIN B 3arajbHii
HayKOBI KapTwHI ycTporo BcecBiTy cnpusie He TUIBKH iX Oe€3mocepeqHbOro BHWBYCHHS, a i
PO3BHUTKY NPUPOAO3HABCTBA B IIoMy. BuBueHHs «cTabinpHuX» A3 MOXe BUSBUTHCS OUIBII
e(peKTUBHUM, HIXK GHHKaounx» AAS; kpiMm Toro, ASI3 MOXyTh SBISATH cOO0I0 Oe3ImocepeTHIO
3arpo3y KUTTEIISUTBHOCTI JIFOJIMHU caMUM (PAKTOM CBOTO iCHYBaHHSI.

B pamkax KoHIemNIii aHaTITHKO-TEOPETHYHOTO OTOTOKHEHHS (i3ukH (PeHOMEHIB 3
MOJIAJIBIIOI0 €KCIIEPUMEHTAIIFHOIO TEePEBIPKOIO, JOIUIbHA CleliajdbHa CTPYKTYpH3allisi HAyKOBOTO
MPOIIECy Ta 3acTOCYBaHHS IIEBHMX METOJIB 1 3aco0iB Horo 3a0e3medyeHHS. (i1 eghexmuenoco
BUBUEHHS. HACMINbKU HeMPUBIaNbHUX (enoMenie nompiona micHa KOOpOUHayis pi3Hux eanysell
HayKu, i3 3ACmMOCYBAHHAM DIZHOMAHIMHUX MemoOié i 3aco0ié 00CNiOHCeHb, OCKIIbKU OOHIll
8Y3bKOCNeYiali306anill  HAYKOGIU YCMAHOGI NPAKMUYHO HEMOICIUEO OXONUMU 6eCb CHeKmp
onucanoi npobdremamuxu. 3 ypaxyBaHHSM JIOCSTHEHb 1 HEHOJIKIB TOMEpPeIHIX JOCTIHKCHb,
CTpyKTypHa opranizaiis ta ¢pynkiionyBanas YHJIIIA «3onn» onTuMmizoBaHi B MEpILy Yepry s
e()eKTHBHOI CUCTEeMAaTH3aIlll Ta aHATITHKA Pi3HUX MPOSBIB (SHOMEHIB, 3 IMOJAIBIIAM 3aTyICHHSIM
JI0 crHiBIpani npodibHUX HAYKOBO-IOCHITHUX YCTAHOB, 3 METOIO K OXOIUIEHHS MaKCHMallbHO
IITUPOKOTO CIIeKTpa (PEHOMEHIB, TaK 1 HAUTJIMOIIOTO PO3KPUTTS IXHBOT IIPUPO,TH.
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KOPOTKA ICTOPIA JOCIIIZKEHD HJIO Y KOJIMIIHBOMY CPCP TA
IPU HE3AJEXHOCTI YKPATHA

I'epmreiin M.B.
! YHJA «30oH1», eKCepT CHCTEMHO-aHATITHYHOTO BiILTY

Abstract: This article briefly described the history of iofédl UFO research in the former Soviet
Union and during the independence of Ukraine, fforties years of XX century to the nowadays.
AHoTanisg: Y CTarTi KOPOTKO OINHUCAHO ICTOPII0 PaJSHCBKUAX 1 IOCTPaIsSHCHKUX O(imiiHUX
nocmimkenb HI1O, 3 copokoBux pokiB XX CTOJITTS 1 110 HUHIIITHIHN Yac.

It is wellknown that modern UFO era started in ylear 1947, when Kenneth Arnold saw
nine very strange objects over Cascade Mountaomn 8 the United States began so-called «UFO
wave» — sharp increase of «flying saucer» sightistygsed up by sensational articles in the media.
Soviet press almost immediately stated that it eabrty trick of «American warmongers», who
want to fire away a new war. This is one of sucivsx@ems entirely quoted: «American press,
which, with small exception, is located in the hawfiapitalists, give an enormous aid for the
warmongers. Each day newspapers printed somenfatgiories about Soviet Union by the orders
of their owners. Here is only one example. During summer newspapers raised a terrible noise
about so-called «flying saucers». Each day newspamported on the first pages, under the
enormous titles that people in the different placeAmerica supposedly saw flying objects in the
sky. They have an oval form and approximately aftcsize. Newspapers explained to their readers
that this is, obviously, some projectiles, sentrfrthe Soviet Union toward America through the
north pole. American doctors unanimously stated #lla«flying saucers» are only fruit of the
people's imagination, agitated by talks about tlae, wr simply someone's idle fabrications. And
actually, if these «saucers» existed in realitgytimust to fall somewhere. However, no such
«saucers» was ever found. Nevertheless newspapetisiued to made noise around this matter
during several months. Special forces with the lsgbed aircrafts were created with the aim to
pursue «flying saucers». It's clear that they sboatrdnothing» [1].

Such point of view was repeated by one of the tam@unist Party leaders, M. G.
Pervukhin. At the speech on a meeting celebrativeg 35th anniversary of the Revolution, in
November 1952, he raised merry excitement whenngathat the Americans fancied «flying
saucers» and «green fire balls» in the sky. Ofsmure stated that all sightings was caused by «los
of mental peace» because of «military psychosik» [2

When Soviet citizens with some courage reported ahidtO sighting to the scientific
organization or media, they received only answerghie debunking style. For example, the
Moscow Planetarium had a standard reply letteralbr«strange» cases: «Dear Comrade! The
phenomenon you observed was, in all probabilitye ¢tm an experiment that was conducted to
measure the density of the atmosphere on higlu@dtst with the aid of a sodium cloud». Position of
the Soviet officials was unequivocal: our people'tisee any mysterious objects in the sky, but
even when they sometimes do, specialists can ale@ygincingly solve such events. Information
about UFO in the 1950s was mostly confined to @fiagencies. Some cases were leaked decades
later, when the talks about UFOs again became ldesgifter the Stalin's death some enthusiasts,
notably Yury Fomin, senior instructor at the Foaodtitute, Moscow, who was also lecturer of the
Society for Propagation of Political and Scientfinowledges (later Knowledge Society), began to
collect information on UFOs and give lectures ois ttopic. His activity evoked great public
interest, but official bodies decide to stop it. Qanuary 8, 1961 «Pravda» («Truth», main
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newspaper of Communist Party) publishes an art€lacademician L. A. Artsimovich, entitled
«The Flying Saucer Myth». He stated that «so-cdli@dg saucers» do not exist: «All talk on this
issue... stems from the same source, namely undougand antiscientific information contained
in lectures made in Moscow by some irresponsiblesqes. These reports tell fantastic tales
borrowed mainly from the American press, datingrfra time when flying tableware was the main
sensation in the United States... The saucers sl material objects, which are said to appear in
the sky exist only as reflections on water or a&sb@ws exist, as the play of light in the atmosgher
All the rest is either self-deception or falsificat> [3].

The «irresponsible» Y. A. Fomin was expelled frdr@a Knowledge Society, his lectures were
forbidden. Of course, Artsimovich know about Mergetirage theory and even mentioned Donald
Menzel in his article. During the next year wasuisd a Russian translation of his book «Flying
Saucers». It was the first book about UFOs in RusBl].

There wasn't a direct prohibition for the mentidriJé-Os in Russian media, but editors still
preferred to repeat the same old story about «Araerpsychosis» and malicious «warmongers».
The situation began to change only in 1966, whenyibung Vladimir Rubtsov published a first
article that treated the UFO problem as worth séaous consideration. His article appeared in the
Ukrainian-language magazine «Znannia ta Pratsi&ndwledge and Work»), 1966, # 9. This
article encouraged the readers to report theirrgbtens [5]. Some letters arrived and were also
published in this magazine.

It was the first set of Soviet UFO reports, pulbdghn the Ukrainian SSR (USSR). People
saw «silent fiery ball» without trail, cylinder-gbed object «three times larger than an airplane»,
something «shaped like a flattened ball», «a moximg, shaped like an automobile tire» and so on.
One reader even mentioned a case from 1914, whexeres brilliant cigar-shaped objects» passed
through the sky with a great speed from the nartfhé¢ south [6].

In April 1967 appeared the first pro-UFO articleitten by now famous Dr. Felix Zigel for
the popular magazine «Smena» [7]. During the nextths it was followed by other articles about
this topic various journals and newspapers.

On May 17, 1967 in the Central House of Aviatiord @dosmonautics took place the first
meeting of Initiative Group for the UFO Studies. d48endants, mostly science and military
persons, selected Major-General P. A. Stolyarca @soup leader. The basic purpose of this Group
was to prepare ground for creating a scientific UF@anization.

In October 1967 there was formed in Moscow the feviet public organization designed to
collect and analyze UFO reports: the UFO Departnanthe All-Union Space-Exploration
Committee of the USSR Voluntary Society of Supporthe Army, Aviation & Navy (DOSAAF).

It embraced more than two hundred scientists, eegs military, journalists, etc. Its elected head
was Major-General P. A. Stolyarov, his Deputy foreédce was Dr. Felix Zigel. The first session of
the new Department take place in October 18. Stolyand Zigel spoke on Central TV about the
new organization and invited UFO observers to sbed reports. Such reports arrived and were
used by Zigel to prepare the first volume of higetyritten collection «UFO Observations in the
USSR» (1968). But in the meantime backstairs fomese at work, and in November the Central
Committee of DOSAAF disbanded the UFO Departmeoim&time later the Branch of General &
Applied Physics of the USSR Academy of Sciencesgahs resolution against UFO research in the
Soviet Union.

On February 29, 1968 «Pravda» stated that «flyangcars» just don't exist: «All objects
flying over the territory of our country are iddmed either by scientists, or by the people
responsible for security of our Motherland» [8Jn& this date pro-UFO articles were forbidden by
Glavlit (Soviet censorship). Some people from tligbanded UFO Department write some so-
called «open-letters» to the «Pravda» and Acadeim$ceénce, in which were emphasized the
importance of UFO study for the defense of USSR thedoossible harm for the science itself. An
official answer was signed by academician A. ShahukThe question about nature of so-called
flying objects was examined with the aid of manynpetent organizations, associated with USSR
AS Presidium, Administration of Hydrometeorologi&arvice, Ministry of Defense ets. As a result
of this examination it has been established thatrthture of the flying objects, observed under
different circumstances, can always be establiblysztbmpetent experts. At this time organizations,
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which carried out study of the atmosphere and sgeoee the instruction to record and study cases
of unknown flying objects appearance for the puepottheir identification. General supervision
for this task is accomplished by USSR AS, so tlereo need for creating any special organization
for the UFO study» [9].

It was the very low-profile «study»: The Branch@éneral & Applied Physics of the USSR
AS appointed several researchers, headed by tlemtifici secretary of the division, V. A.
Leshkovtsev (one of the authors of the anti-UFQclarin the «Pravda», February 29, 1968), to
work with the letters and military reports on thapic. Their task consisted of registering the
received letters and reports, consulting with tipecglists in corresponding scientific areas,
analyzing the data, and replying to the authosdmething like the «Blue Book» actions in the
USA. Pro-UFO enthusiasts, including Rubtsov ancFigere forced to continue their UFO studies
almost underground, without access to the medpublic lectures. In the late 1960s throughout the
entire Soviet Union there were no more than 25-80pfe actively engaged in UFO studies. In
general, they knew each other quite well, exchandetters and meeting from time to time
personally.
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Fig.1. Certificate for the «Setka-AN» scientific grodat gather information about sightings of
anomalous phenomena in the lower atmosphere

In 1975, Dr. Zigel finally succeeded in openingtates-financed project for UFO studies at
Moscow Aviation Institute (MAI). Top officials ofnie Institute approved a preliminary report for
the project and applied to the Civil Aviation Mitrg the State Committee of the Council of
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Ministers of the USSR on Hydrometeorology, the itost for Space Research and other
organizations for cooperation. It was intendeddbup a Scientific and Technological Council for
the UFO problem. But this project was also disbdndden the shortened text of Zigel's UFO
lecture at the military plant «Kulon» leaked to thamizdat. As a result, Zigel was expelled from
the Knowledge Society and criticized in the Sovievspaper «<Komsomolskaya pravda» [10].

Only after the so-called «Petrozavodsk phenomen@®ptember 20, 1977 UFO sighting
over the capital of the Karelian Autonomous Repyblater explained as the launch of the
«Cosmos-955» satellite from the Plesetsk launcsitey the UFO phenomenon was considered as a
worth topic for serious investigations. Top Sowticials, including the same academician A.
Shchukin, began a wide program for the study ofated «anomalous phenomena» (words like
«UFO» or "flying saucers" was almost prohibited reeenong its participants). The program was
composed of two parts - civilian and military.

«Setka-AN» («AS Network») was a civilian study gfhysical nature and development
mechanisms of anomalous atmospheric and space Ipleea®. Its head organization was the
Institute of Terrestrial Magnetism, lonosphere &diaWave Propagation of the USSR AS
(IZMIRAN). «Setka-MO» («MoD Network») was a militastudy of «kanomalous atmospheric and
space phenomena, and of their effects on the peafoce of military hardware and the status of
personnel». Its head organization was a NII 22tiflie of Anti-Aircraft Defense), located in
Mytishchi, near Moscow. Both parts of this programas connected via Military-Industrial
Commission. All its activities were secret becaw$ethree reasons - the necessity to ensure
«abatement of public response», the closenes® tdetfience-related themes and possibilities that in
case of successful completion of the tasks son@disies could be used for the military purposes.
The program changed twice its name during thefdasbds: at first to the «Galaxy», then to the
«Horizon».

«Goskomgidromet» (State Committee of the Council Mihisters of the USSR on
Hydrometeorology) took an active part in this paogrsince 1979, when all Soviet meteorological
stations and personnel engaged in the field stugesived instructions and long questionnairies
about so-called «anomalous phenomena» (AP) sightimgthe Ukraine this instructions is still
active, but filled questionnairies now send toklyev instead of Moscow.

In the 1980 government censorship rules about UF&e changed. Now all articles, books
ets. must have an additional approval sign from«8etka-AN» authorities. To publish any pro-
UFO article was still impossible: such articles ¢t any chance to go through double censorship.

By the early 1980s, the number of UFO enthusiasteased sharply. In Moscow, Leningrad,
Kyiv, Kharkiv, and elsewhere, various scientificdatechnical societies and journals organized
public clubs for investigation of Anomalous PhenoaéAP). When the first Ukrainian meeting on
AP was held in Kyiv in 1981, there were twelve awstof sciences and 40 candidates of sciences
participating.

The resolution of the Kyiv meeting stated that the atmosphere, the hydrosphere, on the
ground surface and also in the near space a laoyg @f complicated phenomena are constandy
observed, by means of physical instruments andalisuwvhich defy being simply explained as
well-known natural phenomena or as being due tdtiman technological activities. This group of
phenomena referred to as anomalous phenomena enti®nment is to be studied profoundly in
the interests of the science and practical aatiwitf the human society» [11]. Ukrainian Academy
of Science (especially academician G. S. Pisarenkmp became a chairman of the local
Commission for the AP Studies), give an importamp®ort for the local UFO investigations.

In February 1984 all scientifically oriented UFOtlamsiasts united into the Commission on
Anomalous Phenomena of the Committee on the PrabtdriEnvironmental Protection of the All-
Union Council of Scientific Technical Societies. @furse, they obtained the permission from the
«Galaxy-AS», includind from the main person behthé study- V. V. Migulin, director of
IZMIRAN. They intended to use enthusiasts for thmimary job» in Ufology - collecting raw
reports from the people and studying them on thecgd of events. The chairman of this
Commission was the corresponding member of the UASR/. S. Troitsky from Gorky, head of
the Gorky Commission for AP Studies. His deputi@s \W. Zheltukhin, the same G. S. Pisarenko,
and the Major-General P. R. Popovich, former astnbnA. Mordvin-Shchodro from Leningrad
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became a scientific secretary of the Comission. Nalmout the Commssion appeared in the biggest
Soviet newspapers: «Sovetskaya Rossiya», «lzvestig®ocialisticheskaya Industriya» and
«Trud». All these newspapers provided a postalesddio the UFO witnesses: 101000, Moscow,
P.O. box 764.
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Fig.2. The confirmation letter about forwarding repaitsanomalous phenomena to the Ukrainian
Civil Aviation Authority in 1985

On a January 30th, 1985 «Trud» published a longl@dbout a recent UFO case, which had
been studied by the Commission on AP. This artickaated a big stir among the Soviet people,
because it had been written from the pro-UFO pmsitand depicted a very striking incident
involving an Tu-134 plane. Its author V. Vostrukhldeceived the censorship as he replaced the
officially approved article by his one. Of courd&gstrukhin was fired, but his article «Exactly at
4.10...» became a big sensation even abroad. fitelevent the Commission on AP received 12
000 letters from witnesses. Some of them (espgdetilers that were send for investigation to the
Leningrad branch of Commission) were recently digd by the author of this article. Analysis
showed that approximately 60% of this letters cowth some misidentifications (bright stars,
rocket launches ets), 8% hadn't any value (gemeaslonings, theories). All remained cases have a
definite interest, although some of them contaiteedittle information.

On February 7 and 8, 1986 in the Gorky took pldeeFRirst All-Union seminar «Technical
Methods of AP Research». This meeting was descuindédin the local press from the anti-UFO
positions.

In January 1987 amateur Yaroslavl UFO Research gfowpasn't part of Commission on
AP) started to publish its periodical, the first rttdp UFO bulletin in the Soviet Union. This
«samizdat» bulletin had a very small circulati@beut 50 copies.

Since 1988, the strict censorship started weakei@mgthe movie screens appeared the first
Soviet documentary about UFOs and life in the Ursgeentitled «In search of the aliens». It was
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made by the studio «Kyivnauchfilm». Among the scupiters was A. I. Mordvin-Shchodro, the
scientific secretary of the Commission on AP.

At the end of 1988, the Leningrad branch of Comioisscreated a separate amateur
association for the UFO studies, named «Fakt»mblin aim was a «wider attraction of people
toward the UFO problem». «Fakt» was disbanded @019art of its archives were saved and
recently digitized.

In 1989 all censorship restrictions about UFOs weaoken. In the Soviet press immediately
appeared many articles about recently forbiddercsosince 1990 appeared new magazines and
newspapers, entirely devoted to the UFOs and paraigphenomena. Some of them exist till
nowadays. Most famous of them, the newspaper «Ahgasa(«Anomaly») from Leningrad (St-
Petersburg), recently celebrated its 25th annivereait however circulation dropped from 150.000
copies to 1000 through the years.

The Main Soviet UFO research program «Horizon» glased in 1991, after the collapse of
USSR. Some participants of this continued workinghwJFO reports, albeit at a low level,
especially so-called «Group for the AP Researchid@ethe IZMIRAN. In 1996 this group was also
discontinued, due to financial reasons. All archioé «Horizon-AS» are currently be kept in a wet
IZMIRAN basement, and unfortunately could be Iosthe near future due to the very bad storage's
conditions.

The NII 22 also continued to study military UFO oejs from time to time, as a low priority.
The head of this study, A. Plaksin (now Colonetenfappeared on TV or give an interview for the
various media. For example, in May 2002 Plaksitest#éhat he had never obtained any direct proof
that there were alien civilizations active on olangt. There had not been no UFO crashes in the
USSR, and all rumours about secret UFO storageseplavere only hoaxes. But 20% of UFO
sightings are of physical origin that is still urkmn to us. Our laws of physics cannot explain such

objects, said Plaksin [12].
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Part of the military archives («Horizon-MoD») westolen by Colonel B. A. Sokolov from
the Military-Industrial Commission. The most intstiag documents, about 400 cases, were later
sold for the UFOlogists Brian Gresh and George Knapd993. These documents are still
unavaliable to the UFO researchers, and we knowtaibeir content only via articles written by
these persons and also the ufologist Antonio Huneelis owns a full copy of this documentation
[13].

The Commission on AP was also disbanded in 199@. mhkin part of its archive was lost
after an accident in the storage facility. The remmg documentation is now the property of private
individuals. Some participants of the former Consiua later took part in the pseudoscience UFO
organization «Soyuzufocenter» («All-Union UFO Cenj}gecreated by ill-famous V. Azhazha. The
organization was disbanded in 1995 because of ltambenical situation.

The Leningrad branch of Commission on AP begamaéiels an independent life without
orders from Moscow. Their UFO research activitiestmued on the basis of Russian Geographical
Society in St-Petersburg (all its members have @eBomembership card). Nominally the branch
of Commission on AP still exists nowadays, butaality the Commission has stopped its activities
due to the decision of its new management autkeritf new Society authorities. The same fate
also stroke the UFO Study Commission of Russiang@&gahical Society, which was established in
1981.

Some other branches of Commission on AP and am&te@ groups also continued their
work after the collapse of USSR. Most notable agnthwas an Ukrainian groups. They even
attempted to merge into one organization, the Wkaai UFO Association, and successfully
established their own newspaper «Ukrainian Ufolegisut however it was disbanded in 1993
because of inner conflicts. Members of this Asdamig including astronomers A. Pugach and A.
Arkhipov, created a new group, The Ukrainian Consinois for the AP study problems (chairman
A. Beletzky).

Ultimately all attempts to unite UFO researchershis country was unsuccesful until 2004.
On October 21, 2004 was created the Ukrainian 8ticerResearch Center for Analyses of
Anomalies «Zond», the direct successor of local 8simns on AP study, eventually became the
biggest research center in the country. SRCAA «Zohave some connections with a couple of
Ukrainian official organizations, including Hydroteerology Center— successor of Soviet
«Horizon-AS» program.

Nowadays SRCAA «Zond» undertakes an attempt tcecilisave and digitize not only
Ukrainian UFO archives, but all ex-USSR UFO hegtdtd]. All saved paper archive documents
were gathered and located in State's Archives wgaflety admission. All digitized documents, if
possible, will be uploaded on the web with openeasd15]. The fate of UFO studies in the ex-
USSR countries is in safe hands now.
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METOJUKA BUSIBJEHHS PANIOJOKANITHUMHA CTAHIIAMUA
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2VHJILIA Bon», eKCIIePT CUCTEMHO-aHATI THYHOTO BLILTY

Abstract: This article describes how to detect the UAP gisadar stations of Civil Aviation. The
methodology was developed based on experiencethrergag information about the anomalous
objects by The Ministry of Civil Aviation of Ukra&

AHOTa].liﬂ: Crarts OIINCY€E, K BUABIIATU aHOMaJIbHI ABUIIIA 3a AOIIOMOI'ORO paﬂiOHOKaHiﬁHHX
CTaHIii MUBUILHOI aBiamii. HaBemena metomosoris Oyima po3pobiieHa Ha OCHOBI JOCBiAY 300py
iH(popMarii mpo anomanbHi 00’ ekt MinicTepcTBoM LuBinbHOT ABiarii YkpaiHu.

Beryn. Panionoxkartist 3Ha4HO PO3MIMPIOE MOXKIIMBOCTI JIFOJJMHM B Mi3HAHHI CBITY. 3 MOYaTKy
epioly MacoBOro 3acTocyBaHHs pajmionokamiaux cuctem (PJIC) i 1o Hammx AHIB omepaTtopu
CTHKAIOThCS 3 PI3HUMHM 3araJkoBuMu edekramu. YacTHHa 3 HUX, MOB's3aHa 3 HEIOCKOHATICTIO
MPUJIAJIiB Ta IPUPOIHAMH SBUIIIAMH, OTPAMAIIA MOSICHEHHS] TEOPETUYHO, 1 YACTKOBO YCYBAIOTHCS 32
JIOTIOMOT 010 (DiTIBTPIB, Ta OUTBII JOCKOHAIMX HpUiIaliB. SIK 3aKOpJAOHOM, TaK 1 y Hac Ha eKpaHax
PJIC mepiomuuHo (iKCYIOThCS TOBITPsHI 00’ €KTH, SKi 3aJUIIAIOTBCS HE 1IeHTH()iIKOBAaHHMH.
Po3rnsiHeMo J1Ba MiKaBUX BUIAAKH PaIioJOKALIHHUX CIIOCTEpEeKeHb HE 1JIeHTU()IKOBaHUX 00’ €KTIB
3 aHOMAaJIbHAMHU XapaKTePHCTUKAMH, SKi CIOCTEpiraii JHUCHETYep CIYy)KOM XapKiBCHKOTO
00’ eqnanoro aeiazarony — Mantynin B.C., aucnetuep XamatoB C.A., KepiBHUK MOJBOTIB
aepoapomy TapaceHko A.A.:

1.V rpyani 198%., B nepion 17:00-19:00¢BiTn0BHIA XpecTonOAIOHMM 00’ €KT O1HM3bK0 15-TH
XBUJIMH CynpoBoKyBaB Ty-154 ( me momepeay JaBa JliTaku), SKHii JETiB Ha BUcoTi 12 KM 1o Tpaci
HoBoykpainka-Banyiiku. IlIBuakicte Ta BHcOTa 00’ €KTy 3MiHIOBaiach nayxke pizko! OO’ ek,
30epiraB TpPA€eKTOpit0 CXijgHime TpacH. Ekimaxki npu oOOMIHI JTUIHIACH JKapTiBIMBHMHA
3ayBa)KEHHSIMH II[0JI0 IBOTO 00’ ekTy. [i3Himme 3i 30iIbIIEHHSIM MMBUIAKOCTI 00’ €KT MIIIOB Bropy (3a
JomoBiasMu ekinaxiB — 10 20 kM), 00irHaB JBa JITaKH MOMEPEay i MIIOB y CTOpoHY benropona.
[MIBuakicts 00’exTy ominoBatacs nonanx 2000 km/rox. OOG'€KT CTIfiKO CYIMpPOBOJKYBABCS
OTJISIZIOBMM TPACOBHM PAJi0IOKATOPOM 3a a3MMYTOM i anbHicTIO [1].

2 BisyasbHe crioctepexeHHst aHoManbHOro 00'ekty (AO) yepBoHyBaroro koipopy 06 00:10-
00:16 13ro cepnast 1983p. y paiioHi aeporopTy XapkiB Ha BECOTI 0au3bko 250 M qomoBHUIOCS
CYHIpOBOJIOM IO JucnerdepcbkoMy pasmionokaropy JPJIc-9 «Happa-C», skuif Mae BHCOKY
po3nipHY 31aTHICTh. [Ipubnusno yepe3 koxHi 8 cek. 00'exT dikcyBaBcs Ha ekpani TU-412 (3
3acTOCYBaHHsM amapatypu «CrTpoka-b», ska TepeTBOpIoe€ pajiojoKaliiHi 300paxeHHs Y
TENEeBi3iiHI 31 30UIbIIeHHSM MacmTalOy). OO0’ eKkT ciigyBaB 3a Kypcom Onm3pko ~ 45° i OyB
BTpayeHUH Ha BificTaHi OJM3bKO 27 KM BiJl TOUKM y HampsMKy Ha HiBHIYHUH-cXia, HaueOTO i3
SIBHAM Ha0OpOM BHCOTH, Yac CHOCTEpeXeHHs He Oiiblle JBOX XBWJIMH. BupasHo OyB BuIHHIHA
POXeBHIA Opeolt, Hade 00’ KT BXOJUB Y XMApHICTh Ta MOCTYIIOBO PO3MHUBABCs. Maiike 0JHOYaCHO
Oyna 3adikcoBaHa MiTKa I, moaiOHa BigouToi Bim AO. [[pyra minas JieTiia miBHIYHIIIE MEPIIOro
00’ KTy Ha MmapalieJIbHUX Kypcax 13 IHTepBaJIOM OJIM3bKO 8 KM, Ha BiJUIUIEHHI 6 KM IpH a3uMyTi ~
55°; mi3Hime apyra Hiib — i3 BiJIaJeHHAM OMU3bKO 22 KM — cTaja 3MIHIOBAaTH TPAEKTOPIIO Ha
OUTBIN MiBHIYHY i3 pagiycoMm Omu3bko 15-20km ta azmmyToMm ~ 60°. J[pyra ik 3HUKIA HA BiJICTaHi
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Oym3pko 28,5 KM, IO MOYKHA TOSICHHTH KpallldM IPOXOJDKCHHSIM pPaioXBHIb ab0 OLTBIIO0
IUTOIIEIO BIIOUTTS 00’ €kTa. L{f0 BincTanp MiTKa mojosana NpuOIKU3HO 3a 2 XBUJIMHH, NEPIOTUUHO
3HMKaro4YM Ha 6-12 cekynn. [liznime Ha azmmyTti 20-30°1 BigmanenHi 6mu3pko 12-15kM BHHHKIIA
Ie OJIHa MITKa, sSIKa MilUTa MPUOIU3HO 13 THM K€ KypCcoM 1 MBUKICTIO, Ta 3HUKIIA Ha BiananenHi 20
kM 1 asumyti 30-40°. [IIBuakicTe 00’ €kTiB oriHoBanacs Onm3pko 60050 km/rof., mo MokHa
MOSICHUTH CJIa0KOK KOHTPACTHICTIO Ifiied. XoYa 3a po3paxyHKaMH INBHUJKICTh CTAaHOBHTH: 10
00’ exta — Big 900km/ros i3 Hapoctanusm 10 1500km/rox, a 2-ro 06’ ekta — 6sm3pko 1200km/ro
31 3meHmeHHsM 0 1000 km/rox. SIBHMX 3MiH mepemiko]l (aKTHBHHX a00 MACHBHHX) HE
crioctepeskero. [Ipubmusai po3mipu 00’ €KTiB — O1H3bK0 5-Ti MeTPiB (Syipsep = 2 M?). BescyMmHiBHO,
Ha BIJIOUTTS paJiOXBIJIb BIUIMBAB 1 CTaH aTMocepH, TaK SK CIOCTepirajucs 00’ €KTH Ticis
MPOXO/DKEHHSI CHIIBHOI rpo3u. Jlucmerdepcbkuii pamionokatop (JIPJI) — mpaimtoBaB B pexumi
«[TacuB» - «AktuB». Cradki MiTke Bif AO crocTepiraaucs y BHIJISII PUCOK i3 qoBxuHOKO 1,5-2
MM Ta ToBmuHOW0 0,1-0,2MM; i3 8-Mu cekyHI JBOX 00epTiB aHTeHH MiTKa Oyja BuaHa Bcboro 1,5-2
CeK. Ha JIpyroMy o0epTi aHTeHH. BpaxoByroun BHCOKY HajiiHicTh JIPJI-9 cM, MOXHA BBa)kaTH, IO
i 00'eKTH OyJIM HEBEJIMKOTO pO3Mipy i3 moTyXHOr enektpusamiero [1, 2, 3]. Cmocrepiraui:
mucnetaep CoayxoOm pyxy XapkiBcbKoro o0’ enHaHoro amiazarony — Mantynin B.C., mucnerdep
Xanaros C.A., KepiBHUK HOJBOTIB aepojipomy Tapacenko A.A.

Meta Ta 3aga4di pocaikenns. PJIC, mo 3actocoByroThes y aeponoptax [{uBinpHOT ABiarii
— rpomazsacbki  (I'PJI), mmcmerdepchki (JIPJI), macuBmi (ITPJI), mereoposoriuni (MPJI),
JIO3BOJIIFIOTH JIOCUTh HAJiHO (iKCyBaTH MOBITPsSHI 00 €KTH y IIMPOKOMY Jiana3oHi BiJICTaHEH,
mBHIKOCTed 1 BucOT [4]. A 1€, y CBOIO dHepry, 3a psJIOM O3HAK aHOMAJIBHOCTI — CIIpHSIE
BIJIOKpEMIIEHHIO He ineHTH(iKoBaHUX 00’ €KTiB [5].

OcHoBHHUIT MaTepiaa. Pamionokatopu, sSK NpaBHJIO, TPAIOIOTh HA MPHHIUIN MPHHOMY
BiJIOMTOI XBHJIi. AKTHBHI PaJi0JIOKATOPH y TACUBHOMY PEXHMi POOOTH (PiKCYIOTH BCI MPEIMETH,
IO BiIOMBAIOTh XBWJI: I'PO30BI XMapH 1 CKyHMUeHHsS NTaxiB. AJle e JO03BOJsIE 1 Kpallle 3HaTu
MOBITPSIHY cHTyallifo. TOYHICTh paiooKaToOpiB MO JaTbHOCTI — He ripmre 150M.

Miporo gacy y PJIC € 1 mkcek. 3a 1 mkcek npomiab PJIC mpoxomuts 300M.

S=c-t=3-1 (10° =316 =300m (1)
3a yacoM 3ari3HeHHs BIIOUTOrO CUTHATY BU3HAYAETHCS IAIbHICTh!
JH=c-tm/2 =(3-18 -10°/2=150m 2)
'y
Un
] ] :
L& 4
o
I
1 A >

Puc.1l. Oneparop BU3HA4ae 3MiHY BiTaJICHHS I1JTi BiJl aHTCHH PaJlioJIOKaIiiHOT CTaHIIIT 3a
HAKOMMUYECHHSIM YaCOBUX 3MiH BiIONTOTO cUTHAIY Ha expani PJIC

[ToniOHuit edekT NeXuTh y OCHOBI MpuHIUMIY Jlomepa, SKuii BUKOPUCTOBYETHCS Y PEXKUMI
po6otu PJIC — cenekmii pyxomux mineit (CPII). Lleit pexxuM BUKOPHUCTOBYETHCS 3aUIs BUIIICHHS
el Ha (poH1 MaCHMBHUX MEPEIIKO, OJHAK 1 y HbOTO € NeBHi Hepomiku. JlansHicTs podotu PJIC y
CPII cranoButh 60-75%8Bix macuBy. IctotHUM HemosikoM CPLI € TposiB <«CITNMHUX IMBHIKOCTEH»
MOJILOTY, TOOTO TakKWX, MPHU SKUX JiTalbHU# amapat (JIA) mepemilnyeTbcss B MpocTopi 3a Yac
BIJIMTPABIICHHS CUTHAITY.

S=K A/ 2,ne K! =1,2 ...BU3HAYHTH TEPIILY, IPYTY ... I ATY <«CJII MIBHIKOCTI. 3)

VY 3araibHOMY BUNAJKYy — 3HAUYEHHS CJIMOI IMIBUAKOCTI» MOKHA BU3HAYUTH 32 HACTYITHUM
CIiBBITHOIIICHHSIM

W, =0,018 K - A - R, , me 0,018 —1ocTiitamii KoedimieHT; 4)
ne K —koedinient kpataocti = 1, 2, 3 ...; F— KUIBKICTh IMITYJIbCIB 3a CEK.
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Puc.2. ®azoBuii 3cyB 10IIIEPOBCHKOT YacTOTH Oyze MocTiiHNM, Kouu JIA mepeMiltyeThes 3a yac
MDXK BiJIIpaBJICHHSIM IMITYJIbCIiB, pIBHO IIPOXO/HKEHHIO HA MIBXBHUII 1 KpaTHe BemunHi K

3rigHOo rpadiky cTajgo BiJIoOMO, IO pi3HE 3POCTAHHS 3aracaHHs PaiOXBHIIb CIOCTEPIracThCs
no6m3y xBwi gopxkuHoo 0,251 0,5cMm s kucHio i 0,18-1,35m m1st BosisiHoro mapy (kpusi 1, 2).
[1i BepmuHYU Ha rpadiky MOSCHIOIOTHCS Pe30HAHCHUM MOTJIMHAHHIM €HEprii Mo0JIM3y BiIITOBITHUX
gyacToT. [lpym mammx posmipaXx 4YacTWHOK (HANpHKIAA, y TyMaHi) BiZOyBa€Tbcs B OCHOBHOMY
MOTJIMHAHHS €Heprii, Npu BEIUKUX dYacTHHKax (morn) — poscitoBanHs. OcnabiaeHHS eHepril
PaJioXBUIIb MPH JIOIII 1 TYMaHi BKa3aHO KpUBUMH 3-8.

CUHXpOHHICTh pPyXy PO3TOpPHEHHS eJIeKTpoHHOro mnpomeHio Ha ekpadi PJIC i3 oGeprom
AQHTEHU JIOCSTAETHCS 30irOoM MEeXaHIYHOI Ta eNeKTPUIHOI YaCTHH Yepe3 CeIbCUH-TATYNKN aHTeHH 1
CEeNbCHH-TIPHIMaYi MiJICKIIIOBA4Ya CHTHATIB IEPETBOPIOIOYOI amaparypu. TOYHICTh MeXaHI4HOi
gacTrHH Kpamux PJIC — sk BITUM3HSIHEX, Tak 1 3apyOikHHX — jocsrae 0,1°a po3miapHa 3/1aTHICTH
— I10 IIUPHUHI JiarpaMy HaIpsSMKY BHIIPOMiHIOBaHHS anTeHH — 0,5°.

On. 268 20
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0,1_|

0,05_|

001
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Puc.3. J[lianazon HalOibIn panioHaTbHUX BUKOpucTanb PJIC

1 /W
N

Puc.4. EnektpomarnitHa ckianoBa i Bektop Komopa-IloitHTiHTa
E —enextpuuna ckianoBa; H —marniTHa ckiiaioBa;
P —BekTop Komosa-IloiitTiHra — po3moBCIO/KEHHS PaliOXBHITH
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Tounicte Bu3HaueHHs KoopauHat pamionokamii (KPJI) wabararo Buima, HiK Y
mucretdepcbkoro  (JIPJI) ta ormsmoBoro (OPJI). Ockinbke ocnabieHHS eHeprii paaioXBHIIb
noBxuHOIO Oinbiie 10cM TOCHTH HE3HAyHE, BOHO MOXKE HE BPaxXOBYBATHCS I padiojoKaropa
JEIUMETPOBOTO 1 METPOBOTO Jiama3oHiB. OjHAK IMOCAJIKOBI pPaTioIOKATOPH, IO MPaIfolOTh B
CaHTHUMETPOBOMY Jiama3oHi, i TOMY JOCHTh CXWJbHI 0 aTMochepHuX mepemkos. lle 3mycumo
KOHCTPYKTOpIB BUKOpHCTOBYBaTH y BiOparopiB IIPJI mpwcTpoi, IO 3MIiHIOIOTH MOJISIPU3AIII0
palioXBWIb HA JiHIAHY a00 KPYroBY, IO J03BOJUIO BUAUIATH JIA Ha Ti iIHTEHCUBHUX OMAIiB y
BHIJISIII Jlomy abo cHiry. BucoTHicth cywacHux PJIC nmocsrae cepemHix mapiB aTrMocgepH.
JlanbHICTh IPSIMOT BUTUMOCTI PO3PaXOBYETHCS 3a (GOPMYIIOL0:

V (Re+ hf — R +V (Rs+ hY— R (5)

ne Rz—paniyc 3emni — 6370xkm; h —Bucora antenu; H — Bucora momsoty JIA. Ockineku 2R3 >> h
i 2Rs>> H, To nHabmmkeno MoxkHa HamucaTd [, ~ 113 (\/h ++ H) xm.

AJe He TUIBKM BeJHMKa BUCOTa MOJBOTY MOKpaimrye BusBieHHs JIA. 3HauHy pojib rpae
MaTepial, i3 IKOro BUTOTOBJIEHO 00’ €KT Ta MOTO IJIOIIA MOBEPXHI BIIOUTTS, M.KB.:

['OJTOBHA YACTHHA PAKETH ... 1e ' vue vt ae et aeneaneneenveeeneaenaeeneeens 0,2
06267117 05 2 VN O I <
PyOKa MITBOTHOTO HOBHA. ..+ . vveian vt eean vt ae e aee eeenneeeneaes 1
BUHUIITYBAU. ... .t e e e 3-5
OPOHTOBUN OOMOAPTYBATBHIK . .« . vnvvevsnenvaeennnennesanennnnenns 7-10
BaxKuit 00MOAPTYBATBHIK ... evsveeeeneaneaneienaenenennnens 15-20
TPAHCTIOPTHIM JTITAK ..+« v vevvestenen veainene e et ten e aeaaseaeeneanens 50
04
- *

25
-

204

154

=200 200 100 S0 20 10 5 0 5

Puc.5. Jliarpama BKa3ye 3aJIe)KHICTh BU3HAYYBAHOTO OUEBUIISIMY JTiaMeTPy BiJl TaTLHOCTI JIO
00’ eKkTy

[TapamokcanbHo, 110 31 30UIBIIIEHHSIM JaTBHOCTI A0 He iAeHTH]iKoBaHMX 00’ €KTIB OYEeBHIIII
BKa3ylOTh OUIBIIANA BUIAMMHA po3Mip. MOXKHa TNPUITYCTHTH, IO MPH TOJHOTI i3 BEIMKHUMH
IIBUJIKOCTSIMHA, KOJIM TIPOSIBIISIETHCS CTUCHEHHS MOBITPs, HaBKoJO AQ CTBOPIOETHCS TICBHE
SHEepreTHYHE TI0JIe, IO IMOKpaIly€e aepoIMHAMIYHI XapaKTePUCTHKH 00 €KTIB 1 30LIbIIye BHIAMI
po3Mipu. JlomycTumMor € Ta rinmore3a, mo AQ pyXarwTbes y IMIapi IMITYYHO CTBOPEHOI IUIA3MHU.
[Tna3zma (3a mesiKMX yMOB) — iiealibHUI BiOMBay paioXBuiib. Lle 103BoJIsIE OSCHUTH AesKi pakTH
pajiioNoKallifHUX crocTepekeHb 0e3 Bi3yalbHOTO IMiITBEP/KEHHS.

Puc.6. «Kinbis» (a) Ta xubHi 11i1i (0)
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Puc.7. 3rpai nraxiB (B) i 30Hu enekTpu3aiiii (r) , a TakKoK HepeBUIpoMiHeHHs (1)

Tak 3BaHi «KigbII» (a) i TOMUJIKOBI, CHMETPHYHI peaibHii 11ii, MiTKH (0) - He piake sBHIIE i
Ha cydacHux PJIC. BinOutuii curnan BiJi MOpPCHKHUX XBWJIb, IO IpuitMaeTbes aHTeHoro PJIC, sxa
HU3BKO pO3TalllOBaHA HaJ BOJOIO, IIJIKOM V3TOJDKYETBCS 13 PO3POOJICHOI HHHI TEOPi€ro
«XBWJIBOBOI'O KaHaily», kKoimu npoMiHb PJIC Moke OrumHaTé NMOBEpXHIO Ha 3HAYHIA BifcTaHi y
cepenoBuini inBepcii. TypOyneHnTHI BuXopi, 3rpai nraxis (B), CKYITYeHHs KOMaX, 30HH €JICKTpU3aIlii
(r) — BusiBneni PJIC pi3HOro THITy — HIKOro BXKEe HE 3/MBYIOTh. Y OCTaHHIH Yac — KOJIM Mepexa
onHotunHux PJIC crana minbHOIO 1 BUHUKAIOTH 30HU MEPEKPUTTS — CTaIM (PIKCYyBaTH MITKH, IO
BHHHKAIOTh BiJ] TEPEBUIIPOMIHIOBAHHS 3yCTPIYHHX XBHJIb, IO 30iratoTecss y ¢asi Ta cum
iMnysbeiB. JIJisi BUSIBJICHHS XapakTepy MOJIOHOTO CHTHAly JOCTATHHO 3MIHUTH MEPiOAMYHICTH
obepTaHHs aHTEHH ab0 BiJ3HAYHUTH HEPYXOMICTh MITKH (1), sika He Oyae BHIHA Ha ekpaHi. Ticims
3MiHEHHS aTMoc(epHHUX YMOB 1ie# pizkodikcoBanuit edekt mpomase.

VY nepmux, HenockoHamx PJIC — xoim cucTema 3axmCTy Bij Mepeniko Oyjia HeJIOCTaTHbO
BIJIIPAI[bOBAHOIO Ta Y cXeMaX He 0yJ0 e(eKTUBHUX (PiIbTpiB — HEepiAKi OyJIn KOJIMBAHHS CUTHANIB,
IO 3POCTAJIH i3 YaCcOM JIABHHOIIOIIOHO: YU TO BiJI HE3BUYAWHO CHIIBHOTO BIJOMTOTO CUTHAITY, YU TO
BiJl KOJIMBAaHHSI BTOPUHHHUX CUTHAJIB y paaiocxemi. Ha nanuit wac pizni tunu PJIC, mo 6a3yrorbes
Ha TEPUTOPIi BEJIMKUX aepOIOPTIB KpaiHH, JIOCHTH ITOBHO INEPEKPHBAIOTH MOBITPSHUN MPOCTIp Y
CBOIM 30HI ympaBimiHHsA TOBITpsHUM pyxoM (YIIP), a HasBHICTH OINEPaTHBHOTO 3B SI3KY MIiXK
JUCTICTYEPCHKUMU ITYHKTaMH €uHOi cucteMu YIIP no3Bosise omepaTuBHO iHGOPMYBAaTH CyMiXHI
mucnerdepcebki myHKTH (/II1) mpo cmocTepeskeHHS He OTOTOXKHEHHUX OO0 €KTiB 1 OOMIHIOBATHCH
HeoOXiHOI iH(OpMAaIIi€ro 31 CIIOCTEpEKEHHS 3a HUMH, IO BILIOMY 3HAYHO IiJIBUIIYE OE3IeKy
noJiboTiB. Bapro Ginbin netanbHO 3ynuHuTHCH Ha JIPJI.

H+

Yy

Puc.8. JlameHicTs pizaux PJIC

3a3Buuaiil cnoctepexxyBani oneparopamu PJIC moBiTpsiHi 00’ €KTH 11€HTH(IKYIOTHCS HUMH SIK
aHOMaJIbHi 32 HASBHOCTI TAaKUX O3HAK aHOMAaJIBLHOCTI:
* AHOMaJIbHA TPAEKTOPIS PyXY, TOBOPOTH i IPSIMUM KyTOM a00 PO3BOPOTH O€3 BHIUMOI BTpaTH
IIBUIKOCTI
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* Pi3Ki 3ynWHKY 1 3aBUCAHHS
* AHOMaJTbHI 3MIHH BHCOTH 1 IIBUIKOCTI ITOJBOTY
*  AHOMaJTBHI TIEPEITKOAHM a00 eJIeKTPOMarHiTHI e(heKTH TOIIIO.
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Puc.9 Buxopucrannas CPI]

3BicHO, MO imeHTH}IKaIlisA 00’ €KTIB K aHOMAJIBHUX MOJKJIMBA JIAIIE IPU CTAOIIBHIN poOOTI
PJIC. ¥V okpemux BHUNagKax HAAIMHICTH pajioyioKaliifHoro BusiBieHHS AQO MiITBEPIKYETHCS
BI3yaJIbHUM CIIOCTEpPEeKeHHSAM (IpUUoMy, TOMOBiai ekimaxiB [luBinmbHOT ABiaIlii JOKyMEHTYIOTHCS
ayaiozamnucoM). JlominbHo 3anpocutu y oneparopiB [IBO Bucoty 00’ €kTa i CTymiHb KOHTPACTHOCTI
MiTKH Ha ekpani. [Ipu npamrorouomy MPJI — 3anpononyBatu omnepatopy MPJI BusBATH 00’ €KT i
3poOUTH 3aMipyd BHUCOTH, a TaKOX IMPOCTSKUTH AESIKui dac 3a 00 ekToM. HeoOximHo mmmwmpiie
BUKOPHCTOBYBaTH  (OTO-Bile0  peecTpaTopd: 3  METOI  MOJAIBIIOr0  JIOKYMEHTYBAaHHS
cnoctepexxenHst AO Ta ix anamizy. Tomy kopucHo 3ampononysatu JlepkaBHill aBianiiHii cimyxO1
OCHACTHUTH Bijieo inaukaTopamu JPJI.

BucnoBku. Ilpm BusBienni AO — 5K pajgionokariifHoro, Tak 1 Bi3yaJlbHOTO —
PEKOMEHIYETbCSI BUKOPHCTOBYBAaTH BECh PAJIOJIOKAIIMHAN KOMIUIEKC, 1H(POPMYIOYH IO
CIOCTepE)KEHHSI JIUCIETYEpiB BCIX JAUCHETUYEPCHKUX IYHKTIB €JMHOT CHCTEMH YIpaBIIiHHS
noBitpstaumu cygHamu (YIIC) —y cextopi sikux 3Haxoauthess AO [6,7]. Ilpu icHyrodiit cuctemi
PaIioIOKaIifHOTO KOHTPOIIIO Ta YIMPABIiHHS MOBITPSHUM PYXOM IIIKOM MOXJIUBO (IpruoMy 0Oe3
0COONIMBHX BHUTpAaT) OpraHizyBaTé croctepekeHHs 3a AQO; Iie BHMarae JHIIe O3HalOMIICHHS
JICTIETYEpiB 13 METOJIMKOIO pajiosioKaliifHux crocrepexenb AO. Buinomy, me copustume
MIIBUITICHHIO OE3IeKW TOJILOTIB Ta BITHOBICHHIO IMHPOCTI TPH 3yCTpidi i3 IMO3aIMTaTHAMHA
CUTYyAIlisIMH y TOJBOTI, OJHIEIO 3 SKHUX JUIS eKilaxy € OJM3bKE CIOCTEPEkKEHHS aHOMaJIbHOTO
00’ exTa.

Cnmcok jgitepaTtypu:

1. PykomnucHi marepianu Mantyiina B.C. 3 kpecneHHsimMu Ta pucyHkamy, 3 apxiBy beneuskoro O.B. —HTVY «KI1I»
DOAKC YHALA «3ona»

2. Tapacenko A.A. Coo0meHne 0 HaOJIOAEHNHM aHOMAILHOTO a’pokocMuueckoro sieieHus 13 aerycra 1983,
r.XapbkoB — MunucrepctBo I'paknanckoit Asnauun YCCP — 1983

3. Mantynun B.C. JlononHenue k coobiieHnto TapaceHka A.A. 0 HaGMIOAEHUM aHOMANBHOTO a3POKOCMUYECKOI0
sBJIeHUs B XapbKoBCKOM asponopTy 13 asrycta 1983 . —Munucrepctso ['pasknanckoit Asmaunn YCCP — 1983

4. Mantynun B.C., Beneukmnit A.B. PanmonokaunoHHble HaOMIOZEHWS aHOMAJbHBIX BO3AYIIHBIX OOBEKTOB —
XapbKOBCKasi CEKLUS MO M3YYEHUIO AHOMAJIBHBIX SBICHUN B Okpyxkatomed cpene npu BCHTO POC um.
A.C.IloroBa — 1984

5. Mantrymun B.C., Benenxmit A.B. Bo3moxsoctn wucmons3oBanusi PJIC MI'A CCCP gns oOHapykeHUs He
OTOK/IECTBIEHHBIX OOBEKTOB C AaHOMAJIbHBIMU XapaKTEPUCTUKAMM — XapbKOBCKas CEKLUs MO H3YyYEHUIO
aHOMAJIBHBIX fABJIEHUIT B okpyxatoeii cpene npu BCHTO POC um. A.C.Ilonosa — 1984

6. Konoronm IO.M. OT3bIB O METOAMYECKMX 3aHATUAX C JIETHBIM COCTaBOM JIETHOCTPAHCIOPTHOTO OTpsAAa
XapbKOBCKOTO 00beIMHEHHOT0 aBnaoTpsina — Munucrepcto I'paxnanckoii Apuanun YCCP — 7 nek. 1984
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THE CAUSE OF YURI GAGARIN DEATH — IS THE MEETING IN  AIR
WITH AN UNKNOWN OBJECT

PrussO.P1

"Honored tester of Space Technology, Leading expSRECAA «Zond», mailto:opruss@ukr.net

ITPUYNHA 3ATUBEJII IOPISA 'AT'APIHA —-3YCTPIY Y ITIOBITPI I3
HEBI1OMHM OBb' €EKTOM

IIpyce on!
13acny>1<eHHﬁ BHIPOOYBa4 KOCMIYHOI TexXHiKH, mpoBigauit ekcriept Y HIIIA «Gonm».

Abstract: In the article reviewed the one version of thatdecause of first astronaut Y.Gagarin and
V.Seriogin in an airplane MiG-15-UTI. This one ndynthe collision with the light sphere was not
acknowledged by the State commission. Suggestatl stme forceful influence of the unknown
flying object on the Gagarin's airplane in thecaiused the loss of operating capabilities of tlegvcr
and uncontrolled flight in the last minute.

AHoTanist: B cTarTi po3risaaeTses ofHa i3 Bepciit npuunnu 3arubeni 0. [Marapina Ta B.Ceprorina

Ha mitaky Mil'-15-YTI, sxa ne Oyma BpaxoBaHa Y psilOBOIO KOMICIEIO — 3yCTpid JiTaka y TMOBITPi 31
CBITJIOBOIO KyJero. [IpuBeneHo OOTpyHTYBaHHSI CHJIOBOTO BIUIMBY HEBIJJOMOTO JITAlOUOTO 00’ €KTY

Ha JiTak ['arapida y moBiTpi, IO TMPHU3BEIO O BTPATH MpaIe3JaTHOCTI eKimaxy 1 HEKepOBaHOTO
IMOJILOTY JIiTaKa Yy OCTaHHIO XBUJIMHY.

Beryn. 3rigno mimanoBoi Tabmuii 27 6epesns 1968 p. IOpiit ['arapin mig KOHTpolieM
JHOTUMKA-1HCTpYKTOpa Bonomuvupa Ceprorina moBuHEH OYB BHKOHATH Y4YOOBO-TPEHYBAIbHHI
nomiT Ha jitaky Mil-15-YTI y 3o0ni Ha BucoTi 4200 meTpiB. JIOCTOBIpHO BiJIOMO, IO eKimax
BwieTiB 0 10 roguni 19 xBunwH 1 yepe3 7 XBWJIMH NMPUCTYIHUB IO BUKOHAHHS BIpaBu. llimotax y
30HI MOBUHEH OyB 3aiiHsATH He MeHmle 20 XBUJIMH, ajle BXKe depe3 YOTUPH XBWIMHHU [arapin
JIOTIOBIB, ITI0 BIpaBa BUKOHAHA, 1 3aIIPOCUB JI03BLI MOBEPHYTHUCH Ha 0azy. KepiBHUK MOIHOTIB JdaB
JI03B1JI, HE BUSICHUBIIN IPUYMHU TepeIYacHOro 3yUHEeHHs MoJboTy. I1iciis iboro MOMEHTY 3B'S30K
13 mitakoMm mepepBaBcs. Jlami, gepe3 60-70 cexyH micias OCTaHHBOTO 3B’ SI3KY, JIITaK Bpi3aBCs Y
3emimo. Exinax 3arunys.

OcHoBHa YacTHHA. YpsjIoBa KOMICIsI, CTBOpEHA JJisi BUSICHEHHSI IMPHYMH KaracTpodu, He
npuiia 10 €AMHOT JYMKH 1 He omyOumiKyBajia HisIKoro o(iniiHOro BUCHOBKY. Y 3B’SI3KY i3 IIUM Y
HACTyIHI POKH OyJI0 POBEICHO HEMaJI0 MPUBATHUX JOCIIKEHB 1 3alIpOIIOHOBAHO O€3J114 Bepciit
3aru6eni JTbOTYMKIB, ajie, Ha jKajlb, KOJHA 13 HUX OJIHO3HAYHO HE BIAMOBigana BCiii 00’ €KTUBHIM
iH(popMarii, sska OyJjia oTpIMaHa Ipo IOJIT 1 HOTo 3aBepImaibHu etarn. HemoxImBo 0yi10 3poOuTn
1 OIIHKY 00’ €KTHBHOCTI poOOTH KOMicii, TaK K Bci poOoui MaTepianu OyiM 3aceKpedeHi 1 cTaiu
HEJIOCTYITHUMH, a 310paHi pemTKH po30HTOro JiTaka OyJIM 3amakoBaHI 1 CXOBaHI Ha BiYHE
30epexxeHHs. YoMy BOHU OyJHM BHIYYEHI 13 MOAATBIINX, OUTBII peTeIbHUX TOCTiKEeHb - HiJle He
ckazaHo. HaitOinpImn iMOBIpHO, MM CTaBUJIACh €JIMHA HETOpSIHA MeTa: MPUXOBYBAaHHS MIHCHUX
00CTaBHH 1 MPUYXH, 1110 IPUBEIH JIO0 KaTacTpodu.

Brnepime nmeski pe3yapTaTd po3ciigyBaHHS Komicii Oyiu omyOJlikoBaHI y BITBHOMY JOCTYTII
Tuibku yepe3 19 pokis: y razeri «lIpasna» 23 6epe3ns 1987 poky — crarts «Hm ne x6amuno 06yx
cekyno» 1 B xypHaim «Hayka u xu3ap» Neb, 1987 p. — «llocneonuti nonem». ABTOpU cTarei
npodecop Cepriii binonepkiBcbkuii 1 TbOTUHK-KOCMOHABT Onekciii JIeoHOB MOBIIOMWIH, IO 3a
OCHOBY BHPOOJICHHS PIIIEHHS MO0 MPHUYHUH KaTacTpodu KOMicis MPHUIHSIIA BapiaHT 3BaTFOBAHHS
JiTaka y UITONOP HpU BHUKOHAHHI eKima)keM pi3KOro MaHeBpY [0 HEBIJOMiH NpHUYMHI.
CTtBepKyBaIOCs, IO MICIS 3BAIIOBAHHS JIiTaka y IITONOP €Kimak OyB IIJIKOM Ipare3JaTHUM i
JisIB TIPaBUIIBHO, MIPUITYCKAIOYH, 110 MAa€ JOCTATHIM 3amac BUCOTHU. | TUIbKM MOMMIIKA BUCOTOMIPY
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Ha 200-300meTpiB mpu3Besa JI0 TOTO, IO JITaK MPH KPyTOMY MiKipyBaHHI BHHIIOB i3 XMap Ha
BucoTi Bchoro 400-600meTpiB, MpH sIKii BiKe HE MOXKIIUBO OyJI0 YHUKHYTH 3yCTpidi i3 3eMIICIO.

OpHaK XOJIHA i3 3alPOITOHOBAHUX BEpCiii He Majia OyJIb-IKHX 00 €KTHBHHUX IiATBEpPKEHbB, 1
X04a OaraTo 4ieHiB KOMiIcCil He Oy/IM 3rojHi 13 TaKUM MOSICHEHHSM NMPUYUHH TPAridyHUX HACIHIJKIB
[4], xomicis Hamossrana Ha TPUHHATTI CBOIX HpUIyIieHb. Ha aymKky uiena xowicii mpodecopa
Muxkomu Jlucenka «Came po3cnioysants Oyno 6Kkpume He3pO3YMINLOK CeKPemMHIiCMIO: 00epiHCY8aHi
pe3yibmamu cmagany Ha0OAHHAM He 6CIX YYACHUKIG po3ciioysants» [6)].

VY pesynbTaTi, He AMBISYUCH HA PETEIBHICTH 1 TMTUOMHY JTOCITIKEHb M0 YCIX HampsMKax,
JUSTBHICTH KOMIcCii Tak 1 He Oyia JIoBeJeHa J0 KiHIg. A rojioBHe, Ha JyMKy C.BimomepkiBchbKoro,
KOMICisl He 3MOIjJla BHBUUTH 1 y3arajJbHHUTH BCi 0e3 BHKIIIOYEHHS MaTepianu podoumx rpym [3].
Tomy BucHoBok ypsiny OyB 3poOseHuit Ha OCHOBI TOro, IO BUAAIa KOMICisl, IPUKPUBAIOYH CBOIO
oe3misutbHICTD [B]: «Haubinew imosipnoio npuuunoio saeubeni Iaeapina i Cepvocina 6ye pizkuil
8i06OpOmM NiMaxa 3 Memoio YHUKHYmMu 3iMKHEHHs 13 WapoM-30HOOM; MeHUL UMOGIPHOIO NPUYUHOIO
0y110 8i0GepHeHHs JlimaKa 6i0 6epXHb020 Kpaio xmap. Y pe3yiomami pizkoco 6i06epHeHHs Nimax
BUUULO6 HA KPUMUYHI KYMU NOJIbOMY, CKIAOHI MemeoposociyHi YMOBU YCKAAOHUNU KepyE8aHHs.
JIMaKoMm, i eKinasic 3a2unys».

[Ipodecop C.binonepkiBchkuit i3 OO TPUBOAY BHCIOBUB CBOIO TOUKY 30py: «Tam cmanocw
wocw Oydce Heszguuatine. Ilpasoa, mu i 3apaz He maemo wimkoi xapmunu yiei nooii... /Koona
eepcis, KpiM..., He 3HAxX00umvcsi y 6ionogionocmi 3 euxionumu oanumu» [7]. o MaB Ha yBa3i
C.binmonepkiBchkuii i1 ciioBoM «kpim»? Ska Bepcin? Illo Oymo He mporoBopeHo? BijbIm sicHO 1Mo
il TPUYMHI BUCJIOBUBCS 3aCT. KOMaH/AMpa aBiamoJIKy MiAnoJKoBHUK Bomomumup Tkadenko: «3a
08a0ysmb 064 POKU HIXMO MAK i He 3Mie NPUOYMamu HAasimo HAO0JCeSiNbHIULY 8epCilo NPUYUHU
kamacmpogu, wo y3aeanvHula Ou cynepeunusi gakmu. Ilpoananizoeano 6yno ece. 6io0
«nogimpsHo2o xynieancmea» 00 3ycmpiui i3 HJ1O. Hi-ui, neputy éepciio s euxnouaro yinkom... 3i
CMOPOHU MEeXHIKU maxodic 6iomoe He 0yno. Lle mouno... I mineku ocmanns eepcis, saxow Ou
eK30MUYHOI0 60HA He 30A6allACh, 0AE COUHI HAMAKU HA ICMUHY».

3BijKH y3sutacs 1 Bepeis? Un Oynu mifcTaBu CTBeppKyBaTu Take? SIKi JlaHi oKa3yBajH, 110
Oyia iHIA MPUYMHA, K Ha3BaIM 11 — «€K30THYHA», a HE Ta, Ky BKazana Kowmicis? BusBiseTncs:
Tak, OyB ps MOMIH, MOSICHEHHS SKHX MOIJ0 OyTW TOB si3aHe TUIBKH 13 HPUIYHICHHSIM
C.binmonepkircrkoro i B.Tkauenko:

1) 3a TBepKeHHSIM JIboTUMKa 10 Kiacy mojkoBHHKa A.CHpaBIioBa IITONOpPA y OCTAHHIO
XBUJIMHY TTOJIBOTY HE OyJI0 — IpH 3yCTpidi i3 3eMyIef0 000pOTH JBUTYHIB CTaHOBWIH Ou3bko 11
THC., IO XapaKTePHO TUIBKKA JUI TOPU30HTAIBHOIO MOJbOTY. Buako, B Toil yac i BimOymnack
(baTanbHa MoIis, MCis Kol eKinax OyB He B CTaHi HOpMAJIbHO MijoTyBaTH [8].

2) Ha micni xatactpodu He Oyio 3HaijeHO npoTUdIaTepHUN MPUCTPi MPaBOTO Kpuia, a
TaKOXX OLUIBINE ITOJIOBUHHU 3acKiIeHHsS KaOiH 1 maibke 90% 3ackienHs mixtaps. Lle morio Oyimm
HACJTiJIKOM YacTKOBOTO PYHHYBaHHS JIiTaka I1Ie B MOJBOTI, 4epe3 sIKYCh CHIJIOBY JIil0 Ha HBOTO — TOJI1
y kabiHi BimOymacs posrepmeru3saitis [4]. YV pe3ynbraTi ekimax IiJIKOM MIir BTPaTHTH CBiAOMICTB
(xoya 6 TMMYAcOBO), a IMOJIT JiTakKa JO 3ycTpivi i3 3emJjeto craB HekepoBaHuM. [Ipudomy, came
HACTaHHS CHJIOBOI Jii CTajlocsl pamToBO, MPO IO CBITYMB aHATi3 KPOBI JIBOTYHKIB — pIBEHb
aJipeHaJiHy HE IePEeBUIIlyBaB HOPMY.

3) I1po Te, 110 y MoJIBOTI BiAOYyIacst CHIIOBA JIisl Ha JIiTaK, 3asiBHB 1 THOTYHK-KOCMOHABT [1aBjio
BunorpanoB: «e y miti kamacmpogi i ne3 sacosani peui. nixmap y ix xabini 6y8 po3doumuii He Gio
yoapy 06 3emio, a we niovac nolvLomy md... i3 306HIUHbLOI CMOPOHU, d MPEMUHA KOHCOT Kpuild
Oyna snatioena oanexo 6i0 micys NAdiHHA, WO 2080pUMb NPO Me, W0 60HA GIONAMANACL We Y
nosimpi» [9]. Jlo pedi, y mporieci po3citiyBaHHS KOMicis KOJHOTO pa3y He 3rajyBaia Iei ¢akt.
Tineku onmnoro pasy H.Kamanin Ha c1.215 cBoro mojieHHHKa 3alucaB, IO «y S KM BiJ MicIs
na/IiHHS JTiTaka 3HaIeHo JTFOK BiJ (POTOKIHOKYIeMeTa — O3HaKa PyHHyBaHHS JliTaka y moBiTpi» [5].

4) T'pyma cremiamicTiB, OYOJIIOBAaHA JIbOTYHMKAMHU-BHIIPOOYyBaYaMu I'.CenoBum i
B.UnptonrinumM, npuiia A0 BUCHOBKY, IO «...JloscHumu pyx nimaka 3a po3paxo8arolo 2pynoio
OUHAMIKU NOTLOMY MPAECKMOPIT, HIAKUMU CGIOOMUMU OiaMuU eKinadcy Hemodciuso. Taxuii pyx
Jimaxa, Hatuimogipriute, mie Oymu npu MumM4aco8iil mpami exinaxcem npaye30amuocmi y nogimpi
6HACTIOOK AKO20CL 6NIUBY HA Hb0o2o». Te, Mo cranocs pyWHyBaHHS JliTaka y MOBITPi, CBIYUTH 1
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BUSBJICHHS PS/Iy CIEMEHTIB KOHCTPYKIIII JTiTaka Ha 3HauHii Bigmami (mo 800 M) Bix wmicus #oro
naainas [5,11].

Puc. 1.3amumku nmitaka FO.["arapina micis naxiHHS

Koxen i3 1mux (akTiB Ta BCi BOHH 3arajoM CBiT4aTh IPO BILIAB Ha JIITAaK MEpe]l OCTAHHBOIO
XBHJIMHOIO TOJILOTY sIKoichk pyHHiIBHOI mpuuuHH, sKky C.bijgonepkiBcbkuii MaB Ha yBasi MiX
BH3HAUCHHSM <«KpiM», a B.TkadeHko Ha3BaB ii: «@yctpiu i3 HJIO». MoxHa TpHITYCTHTH, IO
["arapin, moOa4YMBIIY HE3BUYAWHUN 00’ €KT, BUPIIIAB TEPMIHOBO MOKUHYTH HEOE3IEUHY 30HY, IPO
MO JIOTOBIB KEpIBHUKY NOJBOTiB. Hakamb, HoMmy He Baalocs YHHUKHYTH CHJIOBOI il IIhOTO
He3BUYaHOro JiTatouoro o0’ ekta. Ckopimr 3a Bce, BOHO OyJo He pe3yibTaToM (hi3H4HOro
KOHTAKTY, a SBJISUIOCS HACIIJIKOM BILIMBY OCOOJIMBOI (POpMH €Heprii, BUTTPOMiHIOBAaHOI 00’ €KTOM Ha
BiJIcTaHi, a00 MI1a3MOBOi 0OOJIOHKH, HABKOJIO 00’ €KTY.

Martepianu i3 oOrpyHTYBaHHS «€K30THYHOI» Bepcil y KOMICiI0 Oy TpeJICTaBIeHI poOovor0
IPYIOIO, SIKYy OYOJIOBAaB JOCBIIYCHUH JILOTYMK MOJKOBHUK AHATONIH MOICEEHKO, OTpUMAaBIIH
3aBJlaHHsI BUSBUTH OUYEBHUJIIB Tpareii cepen MicieBoro HaceleHHs. J[inst rpynu OyB BHIaHWN
renikontep Mi-2, a TakoX BKJIIOUEHUH 70 ii ckiagy omeparop i3 AUKTOPOHOM Ta (POTOKAMEPOIO.
OnwuH 31 CBIJIKIB, 13 SKHM CITUTKYBaBcs A.MoiceeHKO, - CIIIBpPOOITHHIIS 3BipOPO3ILTIIHAKA, IKUiT OYB
po3TamoBaHuil Hemajgeko BiA wicis 3armbeni mitaka. bimszpko 10:30 BoHa mouyna «ikutico
He36UYatiHuil, YU Mo XJA0NOK, YU MO WOoCh cxoxce Ha Xionok». Komm risHyna yBepx, To modadunia
JITaK <10 BAIUTHCSA», TOOTO KU e Jemi6, K 36U4AlHO, d AKOCb OUBHO CMYCKABCS HA MeHe,
36anoeascs 6in Have mogyku». ToOTO i3 TOKa3iB CIiaye Te, IO HEKEpOBaHWH JIiTaKk MajaaB i3
HepoOOUnM JBUTYHOM. SIKIIO 1ie JifiCHO Tak, TO CTaHe 3pO3yMIJIMM, YOMY Ha MiCIli Ma{iHHS JTiTaka
He OyJ10 MOXKeKi, Xoua y 6akax ime 0ys10 JOCTaTHbO majabHoro [11].

[Ipo Te, mo ABUTYH HE MpaIfOBaB, CTBEP/KyBaB Takoxk cmiBpoOiTHUK <« 'ocHUU DPAT
BBC», sxwmii mpuiiMaB y4acTh y po3ciigyBaHHI npwuuH karactpodw, [IlymiHchkmit: «...npu
KOHmakmi Jiimaxa i3 3emier0 0yl0 6CMAHOBNIEHO 8I0CYMHICMb meMnepamypu 2asy y peakxmueHill
mpyoi». 3a 1020 crosamu i «o4esuoyi 2060puiU, o NPpU NAVIHHI Jimaka He 0Y10 4ymu 36UYAUHO20
wymy 2yoinns, a auue ceucmsayuil wiym...» [12]. OnuTyBaHHS MICIICBUX JKUTEIIB IOKa3ajo, 10
Maii’ke yci BOHHM y TOH paHOK mepe] KaracTpooro JliTaka Oa4driid y MOBITPI CBITJIIOBY KYIIO sKa
3’sBuiacs pantoBo. Lo iHdopmarito mi3Hime mnigTBepAMB 1 HaykoBui cmiBpoOiTHUK HBT
«TexHoJorisf», KepiBHUK TI'pymH JociigHukiB Micta OOHIHCBEK Bitaimiii BopoOiioB, sSKHil TakoX
CITUJIKyBaBCsI 31 cBijikamu Tparemii [7,13].

Tak 30kpema, memkanka micta ITokpoBa AHHa fpieBa moBiOMHIIA, IO KOJIM BOHA HIIIa
TOTO paHKy yepe3 JIcC, palToM HECIOJiBaHO 4Yepe3 BEPILIMHHU JIEpeB HaJ COOOI0 Mmodaumiia Jyxe
SICKpaBHH KYJISICTHI 3TYCTOK CBITJIA, IO BUITyCKaB O MPOMEHI — HIOW iHIIE COHIIE 3aCBITHIIOCS.
Kinka Bim crTpaxy KuHyjJach OIrTH, ane Bhaja, 1 yepe3 JAeskuil yac mouyna BuOyx. Tomi x 1
moJiymMaJia Impo 3B'SI30K CBITJIOBOT KyJIi i3 BHOyxoM. TiIBKM HACTYITHOTO JTHS BOHA JIi3HAJIACS IPO
3aru0enp ["arapina.

Kurtens cema 3apeunoe Biamimipcbkoi 001. Mukona OcimoB 3paHky 27 Oepe3Hs OyB Ha
Jicopo3podbkax Oinst cena HoBocenoBo. Mixk aecaToro i OAMHAIISTOI0 PaHKY HajJ HUM y HeOl
MIPOJIETiNA, SIK BiH BHPA3UBCS, IKACL YOPMIGHS, AKA OYIa Kpyenolo i ceimunacs, Sk mucsadi coOHYyb
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pazom yzamux». HezabapoM Ham J1icoM MaiiHYB CHIIyeT JIiTaka, a KOJHM BIH 3HUK 3a JIEpEBaMH,

MpOJyHaB BUOYX, CXOXKHU Ha XJIOTMOK, 1 HaJ/I JTiCOM MigHsUIach Oijia XMapa AuMYy .

Toni x y mici ommHUBCS 1 mKoutsp i3 cenwima [lerymki FOpa CeMbOHOB 31 CBOIM TIpHSITEIIEM.
Bonu Gaumnm moHaj JicoM CBITIOBY KyJIO, IO HaragyBaja aepocTar, i CTall i3 IIIKaBiCTIO
croctepiratu 3a Hero. IloTiM mposiyHaB Tyl JriTaka, IO IpsMyBaB y Oik aepoctara. 31maBajocs,
BOHM OCh-OCh 3ITKHYTbCS. AJle IbOTo He crajiocs. Jlitak, He JOMiTalouu A0 KyJii, HoYaB HajaTH i
BEJIMKAM KYTOM 1, 3pi3yIOuM BEpXiBKH JIEpeB, Bpi3aBcs y 3emimo. [IpoiyHaB cuibHHE BHOYX, a
HEBEJIMKAN YJIaMOK JliTaka BIaB TaM, Jie XJomnii HenaBHO crosuid. [Ipusrens FOpu minibpas meit
yJIaMOK 1 BIJTHIC JIOZIOMY, aJIe ITOTIM TepeiaB HOoro KOMicii.

Henanexo Bix Miciig katacTpodu 3HAXOTUBCS 1 MicnieBHM JlicHUYIHA Kipikadcbkoro paiioHy.
Bin 6aumB, Ik SKHICh JTITAaK 31TKHYBCS Y IOBITPI 13 BEJIMKOIO CBITIOBOIO KYJIEIO, MICJIS YOTo BIaB Ha
3emutio. HaBeneHi cBiqUeHHS miaATBepAMIN H iHIM odeBUAN. ONWH i3 HUX, HAIIPHUKIIAJ, BIIEBHEHO
TOBOPHB, III0 CIIOYATKy OauuB JITaK, a MOTIM IOMapaH4yeBy KYJIO sKa JI0 HbOTO HAOJIMKalach.
[Ticist IbOTO KYJIS 3TMBAETHCS 13 JIITAKOM 1 pi3KO BiTiTae Ta 3HUKae. Tak Oyro 3muTTs? MOoKIHBO,
PO 1€ MOTJIA O PO3MOBICTH 3AJIUIIKY JTiTaKa?

I3 mpakTHKY aHaITi3y aBapiifHUX CUTYaIlill BITOMO, IO BCSI 00’ €KTHBHA iH(OpPMAILisi, OTpEMaHa
IpU PO3CIiyBaHHI, MOBHHHA OYTH MOBHICTIO BUKOPHCTaHA y JOKa3i momepeanix mpuuuH. [Ipu
IIOMY OyIb-SIKi BUKJIFOYCHHS JaHUX IOBHHHI OYyTH Baromo oOIpyHTOBaHi. TakuM YHHOM, JTOKa3
IPUYMHU aBapii Mae OXOIUTIOBAaTH BCIO MPUHHATY iH(OpMaIlito Ta BiAMOBLAATH yCiM oOcTaBUHAM 1
TIOJTisIM, III0 CTAJIMCS B IIeil MOMEHT. A y MaTepiajiaX KoMicii B3arami Hidoro He OyJIo cKa3zaHO PO
3yCTpid JIiTaKa i3 SCKpaBoIO KYJIEIO.

3BicHO, o(iriiiHO BH3HATH (DAKT 3ITKHEHHS JTaka 31 CBITIOBOIO KYJICIO y IOBITPI — IIe
O3Hayasl0 OM BHU3HATH pEATbHUMH TOJHOTH HEOTOTOKHEHHMX JITAloUMX 00’ €KTIB y HAIIoOMY
noBiTpstHOMY TipocTopi. Ile o3Hawamo 6w Bm3Hath, mo Hacmupasai HJIO peamsHi — dakT, sxwii
CylepevnB 3arajbHiii HayKoBii koHmernii Akanemii Hayk i moctanoBam [[K KITPC. ¥V 1968 pomi
odiIifiHO BBaXkaJlocs, MO y KpaiHi HEeMae HEOTOTOXKHEHHX JITAlOUMX 00 €KTiB, a TOMY 1 HeMae
npobieM, MoB’ si3aHKX 13 HUMH. Brepine e nmpo3Bydasno B ypourcTiii mpoMosi wiena Ilpesnnii LK
KIIPC M.IlepByxina 6 mumcromama 1952 poky: «amepukanyi Oitiuiiu 6dce 00 pyuku, im 6dice
sgudICaromocsl y Hebi nimaroyi mapinku i 3eneni eoenani kyni». lle Oyno ckazano y Toit yac, Koiu
KJIb Bxe Mayio manky i3 MaTepiaaMu Ta BUYEPITHUMH JIOKa3aMH CIOCTEPEKEHHSI HEOTOTOKHEHIX
mitatounx o0’ ekTiB y PajgsHcbkomy Coro3i.

VY To#t ke Yac eHTy3iacTH-IOCTIHHKH Ha 4oji i3 jomeHtoM MAI ®.3irenem, cnpusroun
MPUTOKY HOBUX JOCITI/DKEHh 1 BUCYHEHHIO CMIUIMBHX iJieif, Hamaraiucsl JOBECTH 00 €KTHBHICTH
CIIOCTEPEKYBAHHUX IO Ta iX 3B'SI30K i3 IIe Helli3HaHUMH HaMmu sBumamu. OgHak 8 ciuns 1961
poky y razeti «lIpaBna» akagemik JI.ApiiMoBiu omy6iikyBaB ctarTio «Mid mpo iTaroyi TapiiKku»,
y SKifl CTBepKYBaB: «Hemae 2ico0no2o akmy, axkuil 6kazyeas ou na me, o HAO HAMU AiMAromo
maemMHuyi mMamepianoui 00’ ekmu. Yci po3mosu i3 yb020 npugody Marome 0O0He i me dc came
nouamkose oxcepeno — He00OpPOCoGicHY i awmuHaykosy iHgopmayito. Ilopa 3axinuysamu 3
NOULUPEHHAM YUX KA30K ...

[TpakTuka quckpemutarii nmpodsrem HJIO i HemosiCHEHUX SBHII MPOJIOBXKYBaJlach 1 HACTYIHI
poku. Tak HampukIa:

e y rpynaai 1967 p. BininenHs 3aranbHoi 1 mpukiianHoi ¢izuku AH CPCP, kepoBane akaaeMikom
JI.ApriimoBiveM, 3acyamiio BuBueHHsT HJIO, 00’ SBUBIINM 11e aHTHHAYKOBOIO CEHCAITIETO;

* TOAI e JIeKTOpu IulaHeTapito MockBu 00'sBuam mpobimemy HIIO HeicHyrouoro, a rpymy
JOCHIIHUKIB — CaMO3BAHIISIMU 1 IKiTHUKAMU

e 24 ciuasg 1968p. romoa Actponomivnoi pagu AH CPCP wien-kop. AH CPCP E.Mycrens, y
PO3MOpPSKEHH] sikoro Bxke Oynu pizHi cioctepeskeHHst HJIO, Hamarascest TOJIOCTIBHO HOSCHUTH
po0JIeMy HEBIJIOMUX 00’ €KTiB MAaCOBUM TICIX030M, ITOAIOHO ermiieMii rpuIry;

* 29 motoro 1968p. —Bcroro 3a micsip Ao 3arudeni FOpis ['arapina i Bononumupa Ceprorina —
y razeti «[IpaBma» 3'siBUiacs po3rpoMHa CTaTTs <«3HOBY JITAIOUl TapiIKU?», MiANMUCaHA YJICH-
kop. AH CPCP E.Myctenem, npodecopom A.MaptunoBuMm i B.JlemkoBmeBuM. B crarti
npoonema HJIO nHazmBamach <«mipomM» 1 «BUTQIKOIO», a JIOIU, IO BIAHOCHJINCH JO i€l
poOJIeMHU CEPHO3HO, OTOJIONTYBAIUCH «HEIOCBITUCHUMH Y HAYIII».
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MOoXIHBO, 111 OCTaHHS IyOJIiKaIliss BUSBHJIACS CaMe TIEFO IICHXOJIOTIYHOO MEPEITKOI0k0, SKa
He JT03BOJIMTIA Y psIIOBiit KoMicii mepecTynuTy uepe3 Hei. HaBiTh mpu Tomy, 10 AaHi BKa3yBalu Ha
npuuanHy 3aruoeni [lepmoro kocmonasta 3emini FOpis [arapina i #oro iHcTpykTopa Bomogumupa
Ceprorina — 30JIMKEHHS JTiTaka i3 sICKpaBO CAIOUUM 00’ €KTOM, KOMICisl He 3HaWmuIa y coli cui i
MO>KJTMBOCTEH BHU3HATH I Ta BIAKPHUTO 3asBUTH y CBOEMY odiriiHoMy BUCHOBKY. AJKe TTPOMIIIOB
BCHOTO OJIUH MICSIIb MICJIS «HACTAHOBHOI» CTATTI.

Uwm morma xowmicis mite nmpotu Akanemii Hayk 1 [{K KITPC, BBi#fmoBm# y 4mcjiao THX, XTO
«HemocBimueHi y Hayii»? [{inkom HMOBipHO, MPUUIIOBIIN 0 BHCHOBKY, IO JiHCHO BimOymacs
CWJIOBA JIiS Ha JITaK, CIPUYMHEHA HEBIIOMHUM JIITAlOYMM 00’ €KTOM, KOMICisl BHPIIIHIIA MOSCHUTH
KatacTpo(y ORI «peaTbHOI0>» MPUIHHOIO, 3aMIHHUBIIHN «KYJIIO, IO CBITUTHCS HIOM THCSYA COHITHY»
3eMHOIO 1 BCIM 3pO3yMIJIOI0 «KYJIEI0-30HI0M». Xo4a I1e 0yJi0o, M’ IKO KaXKy4H, YMUCHOIO OpexHero,
3are He MOPYITYBaJI0 BCTAHOBJICHOI odillifiHol HaykoBoi mapagurmu AkaaeMii Hayk CPCP.

[{inkoM mpupoaHO, SIKOIO OM €K30TMYHOIO He Oylia NMpHYMHA, KOMicis NMOBHHHA Oyian Ou
3aCBITYUTH BEPCItO 3YCTpidi JIiTaka i3 SKOIOCh HEBH3HAYCHOIO CBITIIOBOIO KYJICIO, siKa MOTJa OW
HOSICHUTH Oarato o0’ €KTUBHHUX JaHUX KartacTpodu. lle He3BUUHO — mpuiiMaTH 10 yBaru Te, 4Oro
MH Ie He po3ymieMo. Ayie BoHO €. Mojke, TOMy ¥ Oyim 3amakoBaHi BCl yJIaMKH <dIapu» y
repMeTuyHi OOYKM Ha BiyHe 30epiraHHs, JUIsl HACTYNHHUX IIOKOJiHb, KOJIM OyayTh BHM3HaHI Ti
00'eKTH, 5K JIITAIOTh HAJT HAMH. AJIe 10 TaM puxoBaHo? OIUTaBlieHi KPOMKH PO3PUBY (PIO3EIIIKY ?
A0G0 He3pO3yMiJli CITi/IM Ha MPaBii MIONTIHI?

B3arai, un Moriia OyTH pealbHOIO MOJisI 3yCTpidi JriTaka ["arapiHa i3 HEBIJIOMUM JIiTAIOUUM
00’ €KTOM, iCHYBaHHsI SIKOTO BCUISKO irHopyBajiocsi? JIjis mepeKoHIMBOCTI IbOro (akTy MOKHA
HABECTH JIUIIE KiJTbKa HAMOIIBIT XapaKTepHUX BHITAIKIB 3 icTopii 3ycTpiveit HIIO 3 mitakamu:

* 6 TpaBHs 1949 p. y paiioni Boarceka CaparoBchkoi obmacTi Ha BHCOTI 15 KM ITHOTUHK-
BUIIPOOyBau ApKajiii ANpakciH 3yCTpiBCs i3 00’ €KTOM, IO HaraJayBaB «TiraHTChKy curapy» (1o
peui, Be B Apyruit pa3). [Ipu 30amkeHHi 13 HerO Ha JTiTak OyB CIPSIMOBAHHMIA SICKPABH POMiHb,
] JIIEF0 SIKOTO BiJIKITIOYMIIOCS OOPTOBE KUBJICHHSI, TPOTAB PaIio3B’ si30K, OYB MOIIKOKEHUN
JiXTap 13 IUIEKCUTIIacy, MOpyIIeHa repMeTUYHICTh KaOiHu. JIbOTUMK HacWiy MocajuB JTaK Ta
BTPATHUB CBIIOMICTh. J[Ba i3 OJIOBUHOIO MiCSIIll T0BEJIOCS TPOBECTH HOMY y IIIITUTAII.

* V¥ 1980p. i3 moakoBHUKOM OekcanpoM KormelikiHOM cTaBcst BUIIAIOK, SIKHi Haraaye MpUroay
13 mitakom ['arapina. [lepeGyBaroun y mitaky JI-29y 30H1 BUnipoOyBaHb Ha BHCOTI 3 TUC. METPIB,
JTHOTYMK OYB PANTOBO MEPEKUHYTHUM SIKOIOCH HEBITOMOIO CHJIOIO, Ta OMMHHBCS y 3aTSHKHOMY
mrroniopi. Konmu Bramocss BuBecTH Jitak 3i mromopa (Maiike Oinst camoi 3emili), JIbOTYHK
BUDIIIUB 3HOBY HAaOpaTH BHCOTY i MIEPEBipUTH, YOMY HOTO MEPEeKHHYJIO y mTornop. Ha ancromy
HeOl Ha Till ke BUCOTI BiH M0OAYMB TUIBKU MaJICHBKY XMAapUHKY 1 BUPIIIIMB HAOIMU3UTHUCS /10 HeT,
ajle He BCTUTHYBIIIM B3SITH KypC, TYT )K€ BiT4yB, SIK 3HOBY, HEMOB HAaTKHYBIIHCH Ha IIOCHh TBEPJIE
OJTHUM KPHJIOM, JITaK 3HOBY 3BAJUBCS y IITOMOpP, MPUYOMY BiJIMOBHIJIM BCi MpHIagu. TiTbKU
BHCOKA MaCTEpPHICTh JIbOTYHKA JIOTIOMOTJIa HOMY BHMTH B TOPH3OHTAILHUH ITOJIT.

* 6 xBiTHA 1984 p. NTHOTUHK-IHCTPYKTOP 13 KYPCAHTOM, BUKOHYIOUM HaBYAJIbHUU MOJIT Ha JITAaKy
Mil'-21, orpumanu nonepeakeHHs npo crnoctepeskeHHs Ha PJIC mo6mu3y 30HU IXHBOTO HOJIBOTY
mitku Big HJIO. Yepes meskuit gac iHCTPpYKTOp TMOBIJOMUB, IO JITAK SK OW HA IIIOCH HATPAITUB —
BiJT4yB TOINTOBX, BiIMOBHUB JIBUTYH, CUCTEMA YIPaBIiHHS, Mpuiaau. JliTak yBIHIIIOB B IITOIMOP.
Eximax xatamyabTyBaBcsl.

MoxHna e 6arato HaBecTd NoAiOHMX BuUNajkiB 3yctpiui HJIO i3 mitakamu. 3a3Buyail BOHH
MaroTh TpariuyHi HaCIIiIKH.

BucnoBok. Bcei i mpukianu peaqbHUX HOJiM 03HAYAIOTH €JIMHE. HE BHUKIIOYEHO, IO Y
noBiTpi Hax Kipkagem 27 Gepesnss 1968 Morna takox BiOyTHCS TparidHa 3ycTpid jitaka FOpis
['arapina Ta Bomomumupa CepboriHa i3 HeBiIOMHM JiTailounM o0 ekToMm. | y Kowmicii, 1m0
po3ciiyBajia 0OCTaBHHM aBapii, He OYyJI0 NMEepEeKOHJIMBHX ITJICTAaB HEXTYBAaTH ITOKAa3aMH CBiJIKiB
moao oOctaBuH mnonbory Mil-15-YTI Nel8 y ocrannio xBwimHy. Ll Bepcis uekae cBoOro
o(imiitHOrO MiATBEPKCHHS.
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CUCTEMHO-AHAJITAYHI CTYJ{Ii BUBUEHHS ASI

HOW TO MEASURE UAP: ANOMALY FACTORS, HYPOTHESES
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AK BUMIPATHU AASA: DPAKTOPU AHOMAJIBHOCTI, 3BACTOCOBHICTb
T'IIOTE3 TA KJIBKICTh IH®OPMAIIIT

Biank A.C.!

lK.T.H., noir., l'onmosa YHJILA «Boun» m. Kui, HTYY «KI1l», ®akynpTeT aBiamiifHUX 1 KOCMiYHUAX
CHCTEM

Abstract: In the article are reviewed the models and thecssuof the knowledge accumulation
about the unidentified aerospace phenomena (UAdt)tHe first time the measure of information
guantity that contains in the UAP reports is oladinand the concept of anomalous factors for the
formation of the phenomenon scientific picture i®gwsed. The method is harmonized with
existing UAP evidence classification criteria.

AHOTaI.liﬂ: y cTaTTi PO3TVIAHYTO MOJCJIL Ta JDKCPEIa HAKOIMMWYCHHS 3HAHb IIpU I[OCJ'[iI[)KCHHi
aHOMalTbHUX aepokocMiunux sBuill (AASI). Bmepie orpumano mipy KigbKocTi iHopmariii, o
MICTUTBbCS Yy TOBIIOMJIEHHAX Npo AASl, BBeIeHO NOHATTA (AKTOPIB AHOMAIBHOCTI IIpH
(dbopMyBaHHI HAyKOBOI KapTUHU ()eHOMEHY. MeToarKa TapMOHi30BaHA 13 ICHYFOUHMH KPHTEPIisIMHU
OLIHKHU CBiqueHsb momao AAJL.

Berynna vacruna. Ha jgaHuif MOMEHT OCHOBHHMM pe3yJIbTATOM OararopidHol JisIbHOCTI
PO3pI3HEHHNX OpraHi3alliii 13 BUBUEHHS IMOBIIOMJICHB IIOJI0 PEECTPAIlil aHOMAITBHUX aePOKOCMIUYHUX
SIBUII] € HAKOTIMYEeHA 1X KUTbKicTh. [IpoTe BacHe HapocTaHHs iHpOpMAIlil He € JOCTATHHOIO YMOBOIO
JUISL TIepeXoJly Ha HOBUU SIKICHWM PIBEHBb 3HAHB IOJIO MpeAMETHOI oOJacTi. 3HaHHS 1€ HEe TUIBKU
JlaHi, aje 1 B3aeMO3B’ I3KM MK HUIMH, BOHO SIBJISIE COOOIO pe3yJIbTaT PO3yMOBOI JisSUTbHOCTI JIFO/IMHH,
CIIPAAMOBAHOI Ha y3araibHEHHS 11 qocBiy [4].

IMocTanoBka npod.aemu. ba3za 3Hanb ¢penomeny. OCHOBHUMU CHUCTEMHHUMH BiJIMIHHOCTSIMH
3HaHb Bijx iH(opMaIii € iepapxiuHicTh (CTpyKTypoBaHicTh iH(OpMaIli Ha Pi3HHX PIBHIX),
npoueaypaiabHicTh (MOXKIMBICTH OOPOOKH 1 3/IIHCHEHHS OTepalliii), KOMIO3UTHBHICTH (aIUTHBHA
¢byHKIis) i omucoBicTh (HaIBHICTH TIIYMAaYHOTO acekTy) [5]. 3HaHHS PO3pi3HSIOTH 3a XapaKTepOM
indopmarrii Ha OCHOBI SIKOI BOHM OTpUMAaHi: AexjJapaTuBHi (ormuc (akTiB, SBHUIN, OCHOBHHUX
3B’ A3KiB Ta 3aKOHOMIPHOCTEH), mpoueaypHi (omuc aiit abo mporeayp, AKi MOXHA 3aCTOCYBATH 10
(aKxTiB i SBUII JUIS TOCATHEHHS. METH), & TAKOX 3a crlocoO0oM HaOyTTs: pakTH4Hi (BimoMmi dakrty i
3aJIe)KHOCTI), eBpucTHuHi (0a3yroThes Ha MOCBiai excmepra) [6]. Y mocaikeHHI aepOKOCMIYHHX
(eHOMEHIB 3HAHHS € ePEeBAXKHO (AKTUUHUMHU 1 JICKIIAPATUBHUMH, TIPU 1[bOMY BOHH TIOBUHHI MaTh
yci 3rajiadi aTpuOyTH, 10 BUAUIIOTH iX 13 iH(QOpMAIiiHOTO TOJIS.

Sk Oyno 3a3HayeHO BHUIIE, OUIKYBAaHUM pE3yJbTaTOM HAKONHMUYEHHs 3HaHb € (hOpMYBaHHS
napaJurMu, sika Mae IUTICHY HAYKOBY KapTHHY TOTO YH iHINOTO SBHUINA. B cBOIO yepry, HaykoBa
KapThHA ()eHOMEHY — Iie HallpaBJieHe pe/ICTaBICHHs 6a3u 3HAHB 110/I0 HHOTO.

ba3a 3HaHp — mpeaMETHO-OpiEHTOBaHA CEMaHTHYHA MOJIeNb, OpraHi3oBaHa Tak, OO
3a0e3MeunTH 3pydHe IPeJICTaBICHHS CyKYITHOCTI JaHUX, 10 Y Hill MICTATHCS B IIJIOMY, Tak 1 Oyab-
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00 MpeaMeTHOI objacti y (opMmani3oBaHOMY BHIUIAAI Ta MeXaHi3My (CHCTEMH, IpaBuUII,
poIie/lyp) OTPUMAHHS HOBUX 3HaHb HA OCHOBI ICHYIOUHX Y 0a3i.

CxeMH HamNOBHEHHsS 0a3W 3HAHb IMOJO0 (EHOMEHY TIpH TMPOBEIECHHI TEOPETHYHHX 1
MPAKTUYHHUX JOCTIJDKCHHSAX TPH JIOCHI/DKEHHI aHOMAJIBHUX aepOKOCMIYHUX (eHOMeHIiB [7]
BHU3HAYAIOTh TPU OCHOBHI eTalu rnmepeTBopeHHs iHdopmartii: 1) popmaizariis Ta akyMyJIsIil JaHUX;
2) aHaii3 nanux; 3) oOpoOKa Ta MpeICTaBICHHS Pe3yJIbTaTiB.

BaxxuBo 3a3Ha4MTH, 10 HA KOKHOMY eTarli iH(dopMallis MepBUHHOTO0 MacHUBY 3a3HA€ SIKICHUX
BUJIO3MIH 1 HEMHHYYMX BTpar. [[iHHICTb MOBIIOMJICHh Yy TaKMX yMOBaX BH3HAa4Yae MOBHOTA,
30epeXyBaHicTh 1H(GOpMaIlii o0 aHOMAIbHUX aepOKOCMIYHUX SIBUII, 1i IPHIATHICTH 0 aHATI3y
Ta OYEBHIHICTH TOTO, MO (EeHOMEH HEe MOKe OYyTH 3iCTaBICHHM 3 SIBUIAMH BiJIOMOI TPHUPOIH.
Takum umHOM, (GOpMyBaHHS HAYKOBOI KapTHHU ()EHOMEHY MOJKIJIMBE 3a YMOBH CHHTE3y Ta
HAKOTIMYCHHSI 3HaHb I0JI0 AaHOMAJFHUX aepOKOCMIYHUX (PEHOMEHIB, IO MAIOTh BHCOKHUH CTYIIiHB
1H(OPMATUBHOCTI Ta HEOTOTOXXHEHOCTI.

BukiageHnsi ocHoBHOro Marepiaiay. OTOTOKHEHHSI 13 SBUIIIAMH BiJIOMOI IIPUPOJTH CKJIAIA€
CYTh 1 3ajauy JOCHi/KEHHs aepokKocMiuHUX (enomeniB. Ilepmmmmu cnpobamu ¢dopmanizarii
MIEPBUHHMX MAaCHBIB TOBIJIOMJICHb OyJI BiJIOOpa)kKeHHs SKICHHX TapaMeTpiB Ha KiacHQikaiiiHi
IIKAJIM Ta HAJIJICHHS PI3HO-BOKJIMBHM TOBIJIOMJICHHSIM KoedimienTi Baru [8, 9]. Iliznime Ha
OCHOBI Kiacu(ikamiiHuX O3HaK Oynu po3poOiieHi metoauku akymyssiii [10] Ta koxyBanus [11]
anpiopHoi iH(popMarllii MoBiAOMIIEHb. AHali3 3 METOIO OTOTOXKHEHHS NpU IIbOMY BHUKOHYBAaBCS
aHamTHUHO rpymnoro ekcreptiB [12]. ¥V mpami [13] Bmepme Oyna 3aificHeHa crpoba po3poouTh
METOJIMKY MATEeMaTHYHOTO aHAIi3y 1 OTOTOKHEHHS SKICHUX XapaKTEPUCTHK 00’ €KTIB, IO MOXYTh
OyTH oOTpuMaHi 3 BepOATBLHOrO KOHTCHTY IIEPBHHHHUX ITOBIIOMJIEHs O4YeBHIIB. OOpoOka
MOBiJIOMJICHb TIPH IIbOMY 3/11HCHIOBAJIACS 3a KOXKHOIO (Da30f0 CIIOCTEPEIKEHOTO SBUINA aJITOPUTMAMHU
TAKCOHOMIi, IO BITHOCATHCA JIO Teopil po3mi3HaBaHHSA o00pa3iB, a SKICHI XapaKTePUCTUKU
BiJToOpakaucs Ha MOPSIIKOBI IITKAJTH.

Y 2004 pomi B YKpaiHCbKOMY HayKOBO-AOCTiTHOMY IleHTpi BUBUCHHS aHOMAaIii <«30HI»
Oyna Bmepime po3poOlieHa IfiTicHA MaTeMaTHyHa MOJENb OTOTOKHEHHS aHOMalbHUX
acpokocMiyaux GerHomeniB [14, 15]. Po3pobiieHa Moienb 6a3yeThest Ha TEOPil HEUITKUX MHOKHH 1

B OCHOBHOMY 3BOJIMTBCS 10 HACTYITHOTO. SIKIIIO MH MAEMO MHOXHHY anpiopHuX Janux A {&} , mo
ONMCYIOTH TIApaMeTPH TIPOSIBiB MEBHOTO SBHINA abo 00’ ekTa mociimkenns, To K - mopsakosmit

HOMEp HEOTOTOXKHEHOTO SIBHIIA, IO PO3TIILAAETHCS, {31} - rpynu gaHuX. Ywmeno mapamerpiB
IPOSIBIB y KOXKHIH 3 TpyIl po3MOALTY TOBUTbHE (MOKE OyTH HEOJJHAKOBHMM) 1 CKiHYCHE:

a{a;8:8,.3,) 8 A as ) T A A Ay g rd Tananasal

MHoxuHa A<{Q} OTpUMaHa Ha OCHOBI <«MAaTPHIl» TOBIJIOMJICHHS, B SKIH MICTATHCS

(dbopMatizoBaHi JIaHi MIEPBUHHOTO MOBIIOMJICHHS, 1 Y Hiif BHOKPEMJICHO JaHi, IO MICTITh MpsAMi Ta
OIocepe/IKoBaHi OIiHKM. MaroTbesi Ha yBa3li JaHi, SKi BIANOBIJAIOTh HapameTpaM, 3a SKHUMHU
IPOBOANTHCS OTOTOXHEHHS, Ta [aHi, 3a SKAMH OTOTOXXHEHHS HE TIPOBOJIUTHCS, ale SKi
BUKOPUCTOBYIOTBCS Ul O0UMCIICHHS NOTPiOHUX. [IpH po3risiii uncenbHUX JaHUX KOMIOHEHTaMHU

rpyn {al} € OKpeMi 3Ha4yeHHs, SKIIO JaHi MpeJCTaBlIeHI JeTepMiHOBaHO ab0 YITKO BHU3HAYEHI
JIOCJTITHUKOM 3a JOCTOBIPHMMH JDKepenamH. AJie JaHi MOXYTh OyTH TakoK ampiopi HEUITKHMH i

MicTuTH HeBH3Ha4YeHicTh [16]. Tomy KoMmoHeHTH {31} MOXYTh OyTH TIPEACTABJICH] IHTEPBAIBHO:

{31}3[ a, am] . IIpu pociipkeHHI BiJI MHOXHWH BHITY A<{Q} MEPEXOIATh JI0O MHOKHH BHJIY
1

AK { a, a,; &;...; @} , IK1 MICTSTh TUIBKM Ti JIaHl, SKi HCOOXiTHI JJIS OTOTOXXKHEHHs. MHOXHHA

JTAaHUX GN{q; 3, 83;...;6;(}T, GN{aﬁ}, mo omucye sBuine abo o0 e€KT i3 mapameTpamu,

BH3HAUYEHUMHU Ha OCHOBI 0OaraTopazoBUX MPSIMHUX CIIOCTEPEKEHb, BUMIPIOBaHb, EKCIIEPUMEHTIB Ta
IHIIMX JIOCTOBIPHUX JAHUX € TITOTE30F0-MHOXXHHOIO TIPH PO3ITi3HABaHHI 200 OTOTOKHEHHI SBUIIA-
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MHOXUHHA AK{aij}. OTOTOXXHEHHS 3IHCHIOETBCS TUIIXOM Kiacupikariii AK{ajj} BITHOCHO

. L o .

mMHOXUH BUIy Gy{a;}. OO enHaHHs CYKYyITHOCTI MHOXHH G=JG, 7€ L — KuIbKICTB rimores,
N=1

YTBOPIOE OCHOBHHUI MacHB TOPIBHSHHS. 3aCTOCOBHICTH KOXHOI TIIIOTE3HW XapaKTepu3ye (HYHKILiS

HAJIE)KHOCTI MHOKUHU Ak{a,-j} MHOKHHI GN{aﬁ}:

. (0. AcnG,=0, 1)

b Sy :
A)=P,=——N ___; npu P
Ho, (A= "lo,A nG,=0.

" max(A, G, )

Yucao S, XapakTepu3ye YUCIO IapaMeTpiB IPOsBiB, IO CIIBHAIM y MHOKHHI SBHIIA Ta
rinoresu, Bu3Hadene 3 BimnosinHoi MuOkuEM S {4} = G{ § n A o . Ilo xoxHOomy

mapameTpy 30ir abo He 30ir mapaMmeTpiB BHU3HAYAEThCS OiHAPHUMH 3MIiHHHMH (TOOTO sIKi
. U ! . .

npuiimarots 3HaueHHs 01 1). A< Ta GN — YUClia apaMeTpiB MPOSIBIB Yy MHOXKAHAX SIBHINA Ta

. . . . I ! I /

rinoTes3u, BU3HAYEHI 3 BIJMOBIIHUX MHOXUH Ak{aj} ra Gy{ aij} , O TaKOX BU3HAYAIOTH

OlHapHUMHU 3MIHHUMHU ICHYBaHHS a00 He ICHYBaHHS Yy MHOKHHAxX AK{aij} ta Gy {a;}

BIJIMOBITHUX TTapaMeTPiB.

Binroni  MakcumanpHe ~— 3HAQUEHHS ~ 3aCTOCOBHOCTI  Jla€  KUIBKICHMHM — mapamerp
COMOMONCHEHOCHIE» AaHOMAITEHOTO aePOKOCMIYHOTO SIBHINA, a TIITOTe3a IO MICTUTh TaKe 3HAYCHHS
BHU3HAYAETHCS 3a BUPIINIYBAILHUM MPABUIOM

r:G*=argmaxp, (G ;G,.G,) 2)

Sk mokaszaHo BHINE, OTOTOXHEHICTh (1) sBHIa HaOyBae 3HaueHHs Bix O (IinkoM He
oTtoToxHeHe sBuiie) A0 1 (IiJIKOM OTOTOKHEHE) 1 CYTh SBJIsgE€ c000I0 (YHKINIO HAICKHOCTI YyCiX
MPOSIBIB CIIOCTEPEKECHOTO SBHUIIIA MACUBY IPOSIBIB BIJJOMUX SIBHII aHTPOIIOTEHHOIO i MPUPOJIHOTO
noxo/pkeHHs.  HeomomooicHenicmb aepoKoCMidHOTO (eHOMeHa B TaKOMY BHIAJIKY CKJIaaae
0o0epHEHY BEJTMUNHY:

UK :1_PNmax (3)

Y 2005 pomi Meroaumka Oyna JOMOBHEHA MOKIIHMBICTIO YpaxyBaHHsS HEBHU3HAYEHOCTI,
MOB'SI3aHOI 13 BiACyTHICTIO iHpoOpMarii y anpiopaux manux [17], a y 2007...2010 ypaxyBaHHIM
BIUIMBY Ha aKyMYJISIIO ampiopHUX JaHUX rcuxodizionoriuaux ¢axrtopis oueBuanis [18, 19].3
YMOB OOMEXEHHSI 00CsTy Ili€l CTAaTTi pe3yNbTaTH ITUX JOCITIDKEHb TYT HE HABOISATHCS 1 MOXKYTH
OyTH 3HaliJieH] y BKa3zaHuX poOoTax. basuc ganoi pobotu OyB po3pobienuit y 2013pori [37].

Ha ocHoOBi po3po0GiieHoi MeToAWKH Oylia CTBOpEHa cIieliagizoBaHa 00 €KTHO-Opi€HTOBaHA
eKCIepTHa CUCTEeMa, IO MPOBOJUTH OTOTOXKHEHHS ()EHOMEHIB 3a 7-Ma OCHOBHMMHU KIJIbKICHUMHU
XapaKTePUCTUKAMHU. GUCOMA, OIAMEMpPAIbHUI ma Kymoseuil po3mip, Kymoea ma JUHIHA
WBUOKICMb, MIHIMANLHUIL padiyc ma Kymoea wieuoKicmoy po3eopomy. 3aCTOCYBaHHS CHUCTEMU
0Ka3aJi0 BUCOKY €(eKTUBHICTD IIPH aHalli31 MEPBUHHUX MOBIIOMJIEHD Bij oueBuaLiB [20].

IloBHoTa Ta KiNBKicTH IHpOpMamii y JOCTIKEHHI AePOKOCMIYHHUX (PEHOMEHIB.
3acTocyBaHHS IMapamMeTpa OTOTOXKHEHOCTI JO03BOJISIE 3HAYHO CKOPOTHTH Yac OOpOOKH Ta aHAi3y
MOBIIOMJIEHb, @ TAaKOX MiHIMI3y€ BIUIUB JIIOJCHKOTO (hakTopy Ta CyO'€KTUBHOCTI JOCIiIHMKA.
Takox 1€ Ja€ MOXIMBICTH HANpPaBICHO CTPYKTYPYBAaTH MAaCHBH TIOBIJOMJICHb 32 IIOPOTOBUM
piBHeM oToToxkHeHOcTi. [IpoTe omucanmii mijnxix Mae nmeBHI oOMexkeHHs. MareMaTHUHUI anapaT
HEYITKUX MHOKHH JIO3BOJISIE ONIEPYBATH SIK YACIOBUMH TakK i MPEIMETHUMH JAaHUMH, IPOTE €UHY
OJTHO3HAYHY BIAIMOBIHICTh MK KUIBKICHUMH 1 SKICHUMU IapaMeTpaMu MPOBECTH BKpall CKJIaIHO.
Po3poOuTH y3ropKeHi Ta BCEOXOIUTIOIOYI IpaIyrOBabHI MTKATH IS JUCKPETU3aIlil AKICHUX JTaHUX
Ha JJaHOMY eTarli JJOCi/KeHb TaKOK TOKU HE YSIBIISIETHCSI MOYKIIMBHIM.

[HITy CyTTEBY TIpOOJIeMy CTAaHOBHTH TOM (DaKT, IO OTOTOXKHEHICTH a00 HEOTOTOXKHEHICTh
SIBUIIA HEe KaXke MPO Te, HACKIJIbKK BOHO 1H(OpMATUBHE 1 Ba)XKJIMBE JJIsl HAIOBHEHHS 0a3u 3HaHb Ta
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dbopmyBaHHST HayKoBOi KapTuHH (eHomeHa. Jlis Bu3HavyeHHS iH(GOPMATHBHOCTI IOBIIOMIICHB
HeoOXiTHO Hacamrepe]] BCTAHOBUTH YHiIBepcalbHY Mipy KiJIbKOCTi iHGopmaiii, 1110 MiCTUTECS Yy
HBOMY, SIKa HE 3aJICKUTH BiJl crielu(iKu MmapaMeTpiB Ta IX BapiaTUBHOCTI Y ITOBIIOMJICHHSX.

Kiracuunuii miaxi 10 BU3HAYSHHS Mipy BUMIPIOBaHHS KiJIBKOCTI iH(MopMaItii po3risaae ii sk
Mipy 3MeHIIeHHs (3HATTS) HEBU3HAYEHOCTI 3HAHHA TIIPH OTPUMaHHI iH(POpPMAIIHHUX
nosigomiieHs [21, 2]. Bimomo, 1m0 npu NpuiHSTTI pilieHb 301IbIIIEHHS] HEBU3HAYCHOCTI, TTOB’ S13aHO1
i3 BifcyTHIiCTIO iH(OpMarii, HeMHUHYYe BeJe J0 KOMOIHATOPHOTO BHOYXY MOJKIIMBHX BapiaHTIB.
[Hakmie Kaky4dw, HEMOBHOTA JIaHUX Y BHCXIJHOMY TMOBIJIOMJIEHHI IOJI0 AQHOMAJIhHOTO
AepOKOCMIYHOTO SIBHIIA BEJIE 10 3pOCTAHHS PiBHO-3HAYMMOI OaratoBapiaHTHOCTI OTOTOXHEHB [17].

Briepime gatu mipy kimbkocti iHGopmarii ciipodyBas y 1928p. P. Xaptii [22]. Bin Buxoaus
13 TOTO, 10 KiTbKiCHA Mipa iH(opMaIlii Mae y3roKyBaTHCS 13 IHTYITUBHUM MPEACTaBICHHSIM OO
3micty iHdopmarii y moBijomieHHi. Biaromi, mipa iHdopMmarlii mTOBHHHa MOHOTOHHO 3pOCTaTH 3i
301TBIICHHSM PO3MIPHOCTI TOBIOMJICHHSI, SKY TMPUPOJHO BUMIPIOBATH YHCJIOM CHMBOJIB Y
JUCKpeTHOMY moBimomiteHHi. [Ipu npomy XapTiii HakiIaB psji 0OMeXeHb: 1) pO3riIsIaroThCsl TiIBKH
JCKPETHI TIOBIIOMJICHHS; 2) MHOYKHHA Pi3HUX MOBIJIOMIICHb CKiHYeHa; 3) CHMBOJIH, IO CKJIA/IAIOTh
MTOBIJIOMJICHHS PIBHO-IMOBIpHI Ta He3aJie)kHi. BiH BrepIie 3amporoHyBaB IIpH JOBXKUHI alQaBiTy y
m CUMBOJIIB, Ta JIOBKHHI TOBiIOMJIEHb y K CHMBOJIIB y SIKOCTI MipH KUIBKOCTI iH(popmaIrii
MPUWHSATH JIOTapU(PM YUCIIa MOKITMBIX TIOCITIIOBHOCTEH CHMBOJIIB ITOBiJOMJICHHSI:

| =log, m* (4)

CrpaBzi, MakCUMaIbHY KiJIBKICTB iH(pOpMAIlii JOCTITHAK OTPUMYE, KOJIHM iH(OpMAIlis, IO
HAJXOJUTh, HECE PaHilll HeBiIOMi oMy mapameTpu, 00 BoHH (GOpMYIOTH 30ipHUIT 00pa3 peHomeHy
y 0a3i 3HaHb. BinTomi 3 orisiay Ha IpUHHATY BUINE MOJEITh OTOTOXHEHHS, KUTbKICTh HOBHX 3HAHB,
[0 OTPUMYE JOCHTIIHUK, 3aJI€KUTh B KITBKOCTI MPOSBIB, XapaKTEPUCTUKH SKUX HE CHIiBIATH i3
BiJIMOBITHIUMH MIPOSIBAMH SIBHINA-TIMIOTE3U BIJOMOI IPUPOJIH, 110 Ma€ MAaKCUMATbHY 3aCTOCOBHICTH!

S=(A)~ 9 R (5)

<A<> - KUIBKICTh IMAMHOKHWH ITapaMETpiB 3a AKUMHU BCIACTHCA OTOTOKHCHHSA (KIJIBKICTB KJ1aCiB

posmizHaBanHs). K. IlleHHOH BIOCKOHAJIMB BH3HA4YeHHS XapTii, 3amucaBmy iH(opMmamito i3
ypaxyBaHHsIM IMOBipHiCHHX TapameTpiB [23]:

| = -p,log, p . (6)

Takum YMHOM, BpaxOBYIOYH B3aEMO3B’ 130K HEUITKMX MHOXKHH Ta Teopii KMOBIpHOCTEH, Mipa
KIbKOCTI iHopMawii K-Toro nmoBifoMiIeHHsI PO peecTpaliioc AHOMAJBLHOI0 2€POKOCMIYHOI0
sIBUIIA MOXe OyTH MpejcTaBlieHa Yy BUTJISAL IIEHOHIBCHKOI iH(oOpMarii 3a eKCIOHEHIaTbHUM
JOKEPEJIOM, 10 OCKUTBKH BHKJTFOYHO TIO3UTHBHO aJIUTUBHA, B3SITA 13 I0OJaTHIM 3HAKOM:

IK :(l_PNmax) |n<A'<>SJ- (7)

Y dopmyi (7), 3rijHO NIpUHHATHX BUIIE NO3HAYEHb, 1- P, _ - HEOTOTOKHEHICTh (JeHOMEHY,

max

In - marypanbuuii gorapudm. Cirig Takoxk 3acTepert, mo P, . 3aIeKHUTh BiJ KUTBKOCTI MpOsBiB

max
SIBHINA, IO PO3TJISIAETHCSA, a00 KUIBKOCTI TPOSBIB, IO MICTUTHCA Y MHOXHUHI IPOSIBIB SBHIIA
BiJIOMOI TIPUPOJIH, MO0 SIKOTO BEJIEThCS MOPIBHIHHSA. MakcuMalbHe 13 MUX YKCeN 3HATHU Hamepe
HEMOJKJIUBO, @ TOMY OTOTOKHEHICTh HESIBHO 3aJIEKHUTh Bil S .

®akTopn aHOMaJbHOCTI. Bu3nadyena Hamu BHIIEe Mipa KuUlbkocTi iH(popMarii €
XapaKTePUCTUKOIO TOBIIOMJICHD IMOJ0 AaHOMAJIBHUX aCPOKOCMIYHUX (EHOMEHIB, sKa JIO3BOJISE
BIJIDI3HUTH CBIJIONTBA, 3 OJIHAKOBOIO HEOTOTOKHEHICTIO, aJie Pi3HOIO IIHHICTIO AJIS JOCTiIKEHb i
(dbopMyBaHHS 30ipHOTO 00pa3y (heHOMEHY.

XapakTep 3ale)KHOCTI MipH KUTBKOCTI iH(popMallii BiJi KiTbKOCTI MPOSIBIB, XapaKTEPUCTUKH
SKUX HE CIIBIAIA 13 BIAMOBITHAMH IIPOSBAMHU SBHINA-TIOTE3W BIJOMOI TIPHPOIU IS
MOBIJOMJICHHS TIpU 7 TTapaMeTpax OTOTOKHEHHS, MOXHA MPOCTEXKUTH Ha rpadiky puc. 1.
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Sk Gaunmo i3 Gopmynu (7) i rpadika puc. 1, 30iIbIIEHHS MipH KiTBKOCTI iH(opmarii y
MOBIJJOMJICHHI II[OJI0 CIIOCTEPEIKESHHSI aHOMAIILHOTO aePOKOCMIYHOTO SIBHINA MOXKEe OYTH JOCSTHYTE
3a paxyHOK 30iJbIIEHHS IapaMeTpiB MOPIBHSHHS (30UIbIIEHHS PO3MIPHOCTI MATPHIl IPOSBIB
NOBIJJOMJICHHSI) 1 30UIBIIEHHI MPOSBIB, XapaKTEPUCTUKU SKUX HE CIIBINAIU i3 BiIIOBIIHUMH

. . . . [
mpossBaMu ABUIIA-THIOTE3U B1AOMO1 IPUPOJH, IO Ma€ MAKCUMAJIIbHY 3aCTOCOBHICTH Su . Takum

YMHOM MU MOYKEMO BBECTH BU3HAYEHHS:
Daxkmopu aHomanvHocmi — 1ie TPOsIBH (EHOMEHY, XapaKTepHCTUKU SKHX HE HaleXaTh
MacHBY IIPOSIBIB SIBUII-TINIOTE3 B1IOMOT IPUPOJIH.

(LI VSR Y N - s -

S

0 T T !
0 5 10 15

. . . . . cee . I
Puc 1. 3mina Mipu KigbKocTi iHdopManii mpu 3pocTansi S

dakropu aHOMAJIBHOCTI (POPMYIOTH KapTUHY (peHOMEeHa HUISIXOM JOMOBHEHHs 0a3u 3HaHb
npo Hporo. Kaxyum wmarematwdHo, (AKTOPH aHOMAJIBHOCTI MOXYTh OYTH SK MpOsSBaMH i3
HiJIMHOXXHHU KOXXHOI KOHKPETHOI TpymH (KJIacy OTOTOXKHEHHS) JIOCIHiDKYBAaHOTO SIBHIIA, IO
3HAXOJIUTHCSA 11032 MEKaMH CYKYITHOT 00JIacTi BHU3HAUEHHS BCiX TiMOTe3 y I ITiIMHOXHHH
(HampuKIaa MBUAKICTH Habarato OiNbINA 3a rpaHUYHY U1 HAWIIBHIIIOTO BiIOMOTO JIiTaka), TaK i
B3arajli MposBaMHU I[03a KJacaMd OTOTOKHEHHs (HampHKIaa IPOMEHI CKIHYEHHOI OBXKHHH,
panToBe 3HHMKHEHHsS a0bo mosiBa (eHoMeHy). HamoBHeHHss 0a3u 3HaHB BiATOMI BinOyBaeThes 3a
HPaBUIIOM:

Q={Js|i=1. (®)

ne Q - 3aranbHa KUTBKICTh (haKTOPiB aHOMAILHOCTI Y 0a3i 3HaHb, 10 (OPMYIOTh HAYKOBY KapTUHY

(GeHomeHy; |, - moporoBmii piBeHb iHdopmanii — 1e Ta KijbkicHa Mipa iHdopMmarii, sKa

3aJIOBOJILHSIE KPHUTEPisIM HAITOBHEHOCTI JUIs (opMyBaHHS 0a3W 3HAHB, HEOOXITHUX JUIS TEPEXOTY

HAyKoOBOi KapTHMHM ()eHOMEeHY Ha sKICHO HOBUH piBeHb. [loporomi piBHI iH(popmalii MaroTh

3aJIaBaTUCS BUXOJITYH 13 33129 JOCIiPKEHb Ta CHEIU(iKA MacUBY TTOB1IOMJICHB, ITI0 aHATI3y€EThCS 1

€ TeMaTUKOIO0 OKPEMUX JOCTIKEHb.

I'apmonizaniss 3anpomnoHoBaHoi MeTOAMKH 3i cBiToBHM mocBizom. Y [38] Ta Gararbox
MI3HIMNUX TpaIgx BiJOMOI0 (paHIy3bKOI0 JgociaigHunbpkoro rpynoro GEIPAN Oyna Bmepiie
onucaHa cuctema Kiacudikarii mosigomieHs moa0 AAS 3a ix piBHeM He3BHUaiiHocTi (€trangeté
Ta iHpopManiiiHoi HamoBHeHOCTI (CONSIStaNCi3 1o 1ijIoM Ha I’ ATh KaTeropiii OTOTOKHEHHS:

* Kareropis A: 3apeectpoBanuii peHOMEH € aOCOTIOTHO OTOTOXKHEHHM, SIK SIBHINE MPHPOJTHOTO
a00 aHTPOTIOTEHHOI'O MOXO/DKEHHS. Y pe3yiIbTari JIOCIiPKeHb BCTAHOBJICHI OJTHO3HAYHI JIOKA3W
IOJI0 TTOXO/KEHHS SBUIIIA.

* Kareropis B: 3apeecTpoBanuii )eHOMEH B IIIJIOMY € OTOTOKHEHHUM, SIK SIBHIIE TPHPOJTHOTO ab0
AHTPOIIOTeHHOr0 MOX0 pKeHHs. [IpoTe Yepe3 HeAOCTaTHICTh KiNbKICHHX abo/Ta SIKICHHX JaHUX;
BCTAHOBJICHUX Y pe3yJIbTaTi TOCIiHKEHHS TOKa3iB MI0JI0 MOXOKEHHS SBUIA HE MAE.

* Kareropia C: 3apeecTpoBanmii eHOMEH HE MOXKe OyTH OTOTOXXHEHHH dYepe3 HeI0CTaTHICTh
KiJIbKiCHUX a00/Ta SIKICHUX JaHuX.

* Kareropis D1 3apeectpoBanuii ¢eHOMEH € HE OTOTOXKHEHHM, aje piBeHb He3BHYAMHOCTI i
iHgopManiiiHOT HATIOBHEHOCTI MTOBITOMJICHHS — CEpeIHiH.
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* Kareropis D2. 3apeectpoBaHmii (eHOMEH € HE OTOTOKHEHUM, DPIBCHh HE3BHYAWHOCTI i
indopmaniiinoi HAMOBHEHOCTI MMOBIIOMJICHHS — BUCOKHH.

@DakTUYHO TPHU 3aMpOTNOHOBAHIN MOJAENi aHali3y Halmepiie MarTh Bi(ITETPOBYBATHCS
spuma Kareropii C, a cepel 3aJIMINEHUX YOTHPHOX KATETOPii sKiCHE HAKOMHYEHHS 3HAHB IM0JI0
(beHoMeHy BiIOYBa€eThCs MEPEBAXKHO 3a paxXyHOK kKareropiit D1 ta D2. [Ipu niboMy BUCHOBOK IIOJ0
HAJIC)KHOCTI CIIOCTEPEKESHOTO SIBUINA Til UM 1HININA KaTeropii OTOTOKHEHHS BUHOCUTHCS TIEPEBAXKHO
€KCIEePTOM-I0CIIITHIKOM Ha OCHOBI y3arajlbHeHHsI Ta peTeJIbHOIO BUBUEHHS HassBHOT iH(OpMaIlii.

Takoxx y GEIPAN 3ampomoHoBaHa KiJIbKiCHA METOJHMKA OTOTOXKHeHHsS AAS. V wHiit
He3BHYAlHicTh Mo3HaYaeThes E, a iHdopmaniiina HanoBHeHiCTh piBHA!

C=IxF 9)

ne | — kiabkicHa mipa indopmanii a F - piBens ii HagiiinocTi. KinbkicHa Mipa iHpopMartii € Bes
Ta JO0CTOBipHA iH(OopMallis, o 3i0paHa i «00’ €KTHBI30BaHA» y XO1 JOCIiHKEHHS, Ta € OCHOBHUM
KpUTEpIEM OINIHKH TpH KiacuQikarmii CBiTYeHHs. 3HauHIM iH(opmaniiiHiii HamoBHeHocTi Oye
BIJIMOBIATH HASBHICTh BCIX JIOCTYIHUX OMNHCOBHUX, XapaKTEPUCTUYHUX TapaMeTpiB SIBHUINA
(manpukimam KijgbKa He3aJeKHHX CBiAKiB, (dotorpadii, MaTepianbHi CIigum B3aeMoii i3
HaBKOJIMIIHIM cepefoBuineM Tomo). [lpu Hu3bpkill iHdopMamiiiHiii HAaMOBHEHOCTI aHami3 He
3ATHANA OXOMHUTH BCi MOXKIIMBI TiMOTE3W 1 BHHECTH BHUCHOBKH MIOAO MPHUPOAW sBHUINA. PiBeHBb
HajiiHOCTI F, M0 po3risiaeTbest 101aTKOBO, BijoOpaXkae HOCTOBIpHICTH JKepen iHdopmarii, 1X
TOYHICTB Ta 00’ EKTHBHICTb.

Sx OGaummo y wmertomumi GEIPAN 30iraetbes Ha3Ba Iojao KUIBKOCTI iHMopmarii i3
HallMEHYBaHHSIM OO0 €KTHBI30BaHOI MipH YHCEIILHOTO BHpaXCHHs iH(oOpMaIlii, 3amporoHOBaHOL
Bumie. [lapamerpu | Ta F MoXHaA 3icTaBUTH 13 3allPONOHOBAHMM BHINE MAaTEeMaTHYHUM arapaToM
OTOTOXHEHHS. T0J1i MOXHA MOKJIACTH, TIO:

CK = IK DFK :FK |:G:I'_F)Nmax) |n<A|’<>Su (10)

Pisens nHagiftnocti F mpuitmae 3HauenHs y intepBaii Bix O mo 11 Moxke OyTH mpH3HAYECHUN
JIOJJATKOBO. BoueBHWIb TOBOAWMTHCS BU3HATH HAIEpel, IO BiH Ma€ BHPaKEHY 3aJeKHICTh Bif
Cy0’ €KTUBHUX CBIJIYCHb Ta HE MOXKE OYTH aJeKBaTHO NPOCKI[IHOBaHWM Ha KiJIBKICHY IIKaly.
dopmartizaris piBHIB HaJIIHHOCTI € TEMAaTHKOIO HACTYIHHX JOCTIDKeHh. Ha modaTkoBoMy etari
OIiHKH MOXHa mnpmitMaté F, = 1. Binroni piBHio HesBmuaiiHocti (€tranget¢ moxe OyTtm

3icTaBiieHa BU3HAYCHA BHINE HEOMOMIOMCHEHICHb AePOKOCMIYHOTO (peHOMEHA:
E, =U, =1-P

N max

(11)
YTodHeHe paBHJIO HATOBHEHHS 0a3W 3HaHb (PEHOMEHY BiJITOJII BUTIISJIAE SIK:
O
Q=J§|C 2C;E 2K, (12)
i=1

[Toporogi pisHi 3Ha4eHsb s C Ta E € kputepismu kinacudikarnii peHoMeHy Tt BKIFOYCHHS Y
0a3y 3HaHb (TUB. HUKYE). PO3TIISTHEMO MPaKTHYHI MPUKIIAA 3aCTOCYBAHHS METOMKH.

IIpuxkaagHe 3acToCyBaHHS METOTHKH Ta aHAJI3.

Mpuxaax 1. Y gKocTi mepimoro NpUKIaay po3risHEMO OpAMHAPHE BepOalbHEe MOBIIOMIICHHS
po crocTepekeHHs aepokocMivnoro sieuta y M. Kuis 30.06.2010., sxe nagiiinuio 01.07.2010. B
YHJIIA «Boua» ([Iporokon 3acimanus YHJIIIA Nel3 (120) six 08.09.201f). Butsr i3
nepButHoro mosimomieHHs: «30.06.201p. ¢ 23:56, cnocmepescenns na bopwacieyi (pation
Kuesa). O6'ckm xpyenoi  ¢popmu. Illsuokicme npubnusno 400-600 km/eo0. Hanpsim i3 3axo0y
cmpozo Ha cxio. besz 36yky. Ceiminns eécecmopouue. Tpackmopis cmpozo no npamomy Kypcy, oes
o3Hax 3min. Cnocmepieascs npomseom 2 xeunun>». O4eBUIIO Oyia cpsiMOBaHa aHKeTa, Ha OCHOBI
3alOBHEHHS SKO1 OyJIO OTPUMAHO 1 OMPAIlbOBAHO JaH1 JIsl OTOTOKHEHHS
1. Miamerpansauii po3mip, M — 80..352
2. lIsunxicte, m/c — 30...40
3. Bucora, M — He BU3HaYeHa TOYHO, Opak JJaHUX BHACIIIOK BiCYTHOCTI iH(opMmartii
4. KyrtoBwuii po3mip, rp. - 4.77...7.6
5. KyroBa mBuukicts, rp/c - 0.75...1.
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[TapameTpu pajiyca i IIBHJKOCTI ITOBOPOTY HE BPAaXOBYIOTHCS y OTOTOXKHEHI, OCKLIBKH
00’ €XT pyxaBcs TpSIMOJiHINHO. 3a pe3ynbraraMu OOpOOKM JaHUX CIEIiaTi30BaHOI €KCIIEPTHOIO
cucremoro [14, 15, 17-19]makcumanbHa OTOTOKHEHICTh ckiamae P, = 0.833 nusa rimoresu

«QUTY4HI CYyMyTHMKH 3emuli». BoueBuip s rimortesa € NPUPOJHOIO BUXOJASYM 13 HNEPBUHHOIO
nosigomnenna. Heororoxnenicts (penomeny ckmamae U, =1-P,, .= 0,167. Kimpkicts

max_
. . o . r . . .
mapaMeTpiB, AKi MPUAHSTI IS OTOTOKHCHHS <A<> =5. KinbKicTh TpOSIBIB, XapaKTEPUCTUKH SIKHUX
CHIBITAJTM 13 BIIIOBIIHUMH TPOSBAMHU SBHINA-TIIOTE3W BIIOMOI IPHPOJH, IO MAE€ MaKCHMAIbHY

3actocoBmicts S =4. Bigrom =< 'Ak>_a Rax =0—4=1 Mipa «ximbkocti indopmanii

HoBigomieHHs 3a (7), CTAaHOBHUTH BCchoro e |, = (1—PN max) |n<A’<>SL =0,167 Ir( 51 =0,27,mo €

JTy’Ke MaJMM 3HAYeHHSIM, OJTH3BKUM JI0 HYJIS.

3rigHo agantoBaHoi Metoxuku GEIPAN He3BuuaifHicTh/HEOTOTOXKHEHICTE E, =U, =0,167.
Binroni indopmariiiina HanoHeHnicts C, = |, F, =0,2701,0= 0,2

Ipuxkaax 2. Po3risgHeMO TakoX sK TPHUKIA] HeopawHapHe noBimomieHHs. 9.11.2007B
YHAIIA <« Bonn» Haniiinuio cBigueHHs mojo croctepexeHHs AAS y Cesacronomi, (Kpum,
Vkpaina), [Iporokon 3acimanas YHJILIA Ne 22 (66) Bix 29.11.2007.Y tenedoHHii po3MOBi,
nposeseHiit y 2007pori 13 o4eBH/IIIeM, BCTAHOBJIEHO 1110 11€ MOJIOJIMH XJIONellb, SIKUi 3aiiMaeThes y
Cesacromoyni pemonToM MomeniB. Y 2007 pori BiH KynuB HOBHUE mH(poBuil ¢doToamapar i
3HAXOSMUUCh Yy cebe BJOMa, BUPIMIUB IPOTECTYBAaTH HOro, 3HiMaioud 3 OaJKOHY I[aHOpamy
nei3axy. PantoBo oueBuaels ModayMB KysemnoMiOHuH 00’ €KT i3 MeTameBuUM OymckoMm (puc.2),
SKHMI 3aBUC y TOBITPI HaBOPOTHU HOro OyAMHKY. 3a KiJIbKa CEKyH]I 00’ €KT 3pYyLIUB 1 13 BEJIHKOIO
IIBUIKICTIO 3HUK. Bileo mpo#Iio crernianbHy mepeBipKy II0I0 BiCYTHOCTI MicTH(]IKaITii.

Byno Takox mpoBezieHe aHKETYBaHHs, y pe3yJbTaTi SKOro Ta aHali3y BiJieo Oyiu OTpHUMaHi
HACTYITHI XapaKTePUCTHKH 00’ €KTY:
1. JliameTtpansHuit po3mip, m — 0,42...2,1
2. lIBunxicte, m/c —42...210
3. Bucota, m — 30...501
4. Kyroswii po3wmip, rp. — 0,8...1,6
5. KyroBa mBuukicts, rp/c - 60...120.
6. Paniyc posopory — 0,84...4,2
7. KyroBa MMBUAKICTH PO3BOPOTY - HE BH3HAU€Ha TOYHO, Opak JaHMX BHACIIJOK BiJICYTHOCTI

iH(popMmarrii.

Puc. 2. Kanp i3 Bigeo g0 npuxiany 2

Mami 3HaueHHS pajiyca TIOBOPOTY BpaxOBYIOTh MHTTEBY 3MiHY HAINpsIMKy pPyXYy,
3apeecTpOBaHy Ha BiJIeO, OCKUIBKU €KCIIEpTHA CHCTEMa He BPaXxOBYe SKICHHIA onuc pyxy. B Toit e
Yac CyJUTH MPO KyTOBY MIBHUJKICTH PO3BOPOTY i3 BifIeO HE YSBISETHCS MOXIUBHM, aKe 00’ €KT
pyxaBcs Bi3yalbHO TPSAMOJIiHIIHO. MakcuMallbHa OTOTOXKHEHICTh 3a pe3yJibTaTaMH aHali3y
cknagae P, = 0,8 nnd rimoresm «eposaHi aBiamoeni». HeoToroxneHicTh (eHOMEHY CKianae

U, =1-P,,.. = 1-0,8 = 0,2KinbkicTe nmapamerpis, IpUHHATHX JUI OTOTOKHEHHS <A{<> =7,a S

max

a7



=4. Bigroni § =< Ak> - 3 Rox =7 —4=%. 3a dopmynoro (7), mipa KimbkocTi iHdopmanii

PO3IVIAHYTOTO HoBiloMIenHs cTanoBuTh | = (1-Py ) |n<A"< >S* =0,2 In{ 7>3 =1,17.

3rizHo amanToBanoi Metoxuku GEIPAN, He3BuwaifHicTh/HEOTOTOXKHEHICTE E, =U, =0,2.

Binroni inpopmaniiina HanoBHenicts C, =1, [F, =1,1701,0= 1,17

Sx mepedTH Bi OTpUMaHUX dYHWceN 10 Kiacudikarii crimonrBa? Y ocTaHHIX poOoTax
3axijmHuX Kouyier [3] 3ampomnoHOBaHI JesKi 3agaHi iHTepBanu (MMOPOTOBI PiBHI) JJIS KaTeropii
orotoxkueHust (puc. 3.1). HespuuaiinicTs 3a mkanorm rpadika 3.1, Ak i HeOTOTOKHEHICTH
npuiimae 3HadeHHs y iHTepBaii Bix O mo 1. [Ipote indopmaniiina HanmoBHeHicTh 3a rpadikom
IpuiiMae 3HaYeHHS TakoxK y iHTepBaii Bijg O 1o 1, B Toif yac sK 3ampoIllOHOBaHA Mipa KiJIbKOCTI
indopmamii 3a (7) - i oiabme ogumuui. Toxx MaTpHIs iHTEpBaIBHOIO BimoOpaxeHHs puc.3.1 He
MOJKe 3aCTOCOBYBATHCH JUIS PO3MIIIHYTOT MeToquku. OKpiM TOro, cutyaris 3a rpadikom 3.1 Koju
E ta C HabnmxkaroTbes 10 OMHUILI He Moske Tiananaty mig Karteropito ototoxxuenHs C.

Jlst 3acTocyBaHHS METOJMKH MPOIOHYEThCS rpadik 3.2, OTpUMaHUN HA OCHOBI JIOCBIIY Ta
ekcriepTHOi orinku. 11lo6 opToHOpMYBaTH IIKaTy aOCIHC, MPOMOHYETHCS BUKOPUCTATH TOXiTHHIMA
Bil Hel mapamMeTp. Mipy KUIBKOCTI iH(opMaliii, BigHeceHy 0 MaKCHMAaJIbHOI IOTEHIIHHOT
iHpopmariii, 1110 MOYKe MICTUTHCS Y CBiTYCHHI, Ta MOIiIEHY Ha OTOTOKHEHICTD (SKa BXKe ypaxoBaHa
BICCIO OpJIMHAT):

I

(), =" i) 13)

Tak, nanma cBimyenHs i3 Ilpukmany 1 3HaueHHs 3a  ¢opmynoro (13) craHOBUTH

(% ) :In<5>llln<5>5: 0,2,a misa Ilpuknany 2: (% j =In <7>S/In<7>7: 0,43.Binroni
max/ K max/ K

cBigueHHs i3 Ilpuknany 1 moxe Oytu kiacudikoBaHe, sk KaTeropissi A (peHOMEeH € abCOOTHO
OTOTOXXHEHUM), a cBigueHHs i3 [lpukmany 2 - sk kareropis D1 (peHoMeH aHOMAaNbHUM, ajie
iHpopmarrii 3amano - 60 CIIOCTePEeKEHHS KOPOTKe, a (opMa OO€EKTy - MPOCTa), MO B IIJIOMY
BiAMoOBia€ qificHOCTI Ta eKCNepPTHIil OIiHIIi.

(UL}

0,9
0,8
0,7

D
N

— 0,6

0,5

_Cﬂnsistam:a {IxF)

0,4 D1
0,3

0,2

0,1 C

Uk
CEtangeté(®) 0 0,1 020304050607 080910
3.1. 3.2.
Puc.3. Matpuni iHTepBajIbHOTO BiJOOpa)XKEHHsI KaTeropiit OTOTOKHEHHS 3aJIeKHO BiJl MipH
KUJTBKOCTI iH(pOpMaIIiil Ta HEOTOTOXHEHOCTI: icHyro4a (3.1.)Ta mpomonoBana (3.2.)

[HIIMIT BUCHOBOK, SIKUH MH 0a4MMO 13 PO3MIISIHYTHX BHIIE JIBOX NMPHUKJIAJIB. HE3BAXKAOYM Ha
OJIM3bKe 3HAUEHHS OTOTOKHEHOCTI 32 OCHOBHHUMH TiMOTe3aMU, OLTBIN AeTalbHe, MiAKPIIIeHe Bieo
peecTpali€ro, TOBIIOMJICHHS Mae OUIbII Hi’K B YOTHPH pa3H OLIbIIy Mipy KiJIbKOCTI
iHpopManii, a 3HaYNTH KOPHUCTH I HAYKOBOI 0a3m 3HaHb ¢eHOMeHy. [3 BHKiIaneHOI Bulle
MOJIeJi 1 TPHKIIAJIB CTa€ TAKOX 3PO3yMUIAM, IO BepOaabHI MOBIJOMJICHHS BiJI OYCBHIIIB, 5K
IPaBUJIO HE MPEACTABISIIOTH IIHHOCTI, OCKUIBKYA HAsBHICTh (paKTOPiB aHOMAIBHOCTI y 1X 3MICTi HE
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OYEBHJIHA BHACIIJOK 3HAYHOTO BIUIMBY IICHXO(]i3i00TiYHAX (PaKTOpiB, HEBHU3HAYCHOCTI Ta
HenocToBipHOCTI Manux [18]. Taki moBimoMiIeHHS MaTHMYTh HU3BKY Mipy iH(opmaruBHOCTI. Lle
HacamIlepe]] CTOCY€ThCS IOBIJOMIICHb, HEMIJKPIIUIGHUX NPUJATHAMH JUIL  aHamizy Ha
danbcu]ikoBaHICTh CBIAONTBAMHU a TaKOX HE3aJeKHUMHU CIocTepekeHHsMU. 3okpema, Y HJIIIA
«Boua» 13 2011poky mepectaB peecTpyBaTH OJUHOYHI IMOBIIOMJICHHS MOAIOHOTO POIY.

VY rpaHuYHUX MiHIMAJIBHUX BUMAJKaX MPUHHATOI MOIeNi Mipa iHpOpMaTHBHOCTI HaOUpaTuMe
3HauenHs |, = Onpu S =0 Ta P, =1 (iBHINE MOBHICTIO OTOTOXHEHE, (PAKTOPIB AaHOMAJIBHOCTI

Hemae) abo y BUIAIKY P <1, A, =S =1 (Bcsa iHdopMmamis Ipo SBUILNE BUYEPITYETHCS JIHIIE

N max
OJTHMM TIapaMeTpOM, BOHO HeiH(pOpMaTHBHE).

Crhin Takox mam’ataT, 10 OyAb-sKa y3arajibHIOIOYa METOJHMKAa Yy Takid CKJIagHii Ta
OaratodakTopHiii cuctemi sk AA S MPU3BOAMTH JI0 peAyKIlii iHpOpMaIlii, TOX MPUKIHIIEBE PIIICHHS
1010 OTOTOKHEHHS MPUHMA€EThCs 1HAUBITYAIbHO Y KOXKHOMY BUMAJAKY ekcreproM. IIpote Takmit
ITiIX1]T JT03BOJIsIE €()eKTUBHO 1 aBTOMATH30BaHO (iIBTPYBATH CBITYCHHS NPH 3HAYHIN 1X KiJIBKOCTI,
30KpeMa y cIellianizoBanux 0aszax gaHumx [1]. 3acrocyBaHHs i 0araTboX BHITAJKIB JIO3BOJIUTH
BHECTH BIATOBIHI KOPUTYBAHHS Yy 3alPOIIOHOBAHY METOJIUAKY.

BucHoBkM i o0roBopeHHsi. Y momyky HajailiHux Jokepes iHgopmamii. [1{o6 3menmmTu
BIJTUB HEBH3HAYEHOCTI, JTOCIIPKEHHSI aHOMAJIBHUX aepOKOCMIYHHX (DEHOMEHIB MAlOTh CITHPATHCS
Ha JpKepera iHdopmarii, o MalTh MiHIMAJIbHUK BIUTUB ()aKTOPiB peAyKIlii — TOOTO HaltMeHIy
BTpary iH(opmarii Ha eranmax ii CHPHAHATTS, OOpPOOKH Ta IMPEJCTaBICHHS pe3yibTaTiB. Takum
KpHUTEPisIM BIJNOBIAIOTH 3ac00M MOHITOPHHTY Ta peectpauii ¢penomeniB. Takumu 3acobamu
30KpeMa € TJI00aJbHi, JIOKAJbHI Ta IHIMBIAya/JbHiI €JIeKTPOHHO-MEXaHIYHI CHCTeMH, IO
3IACHIOIOTh BUMIPIOBaHHS Ta (iKcallilo CTaHy HaBKOJMIIHBOTO CEPEJOBUINA. 3POCTAHHS
3araJibHOTO PIBHS TEXHOO30POEHOCTI HAINOi IMBiLMi3aIii 3acobamu (Qikcamii Ta MOHITOPHUHTY i3
KOKHUM POKOM O€3yMOBHO MiJIBUIIYE KUIBKICTh CHOCTEPEKEHb, 1[0 MAIOTh HE TUIBKUA BepOaTbHUN
KOHTEHT a i ()0TO, BiJIe0 MaTepiad TOIIO, MPOTE CTAaBUTh Y TOM JKe Yac Mepe]T JOCHiTHUKaMH HOBI
3a/a4i B 00J1acTi OOpOOKHU Ta aHAJI3y TaKUX CBiJIOITB.

CriocTepeXeHHsT 3a JIOIIOMOTOIO TEXHIYHUX 3aco0iB aKTHBHOI Ta TACHBHOI peecTparrii
(onTHYHMX, pallioOKAIIMHUX TOINO), OE3MepeYHO, MOKYTh JaTH HAWOLIBII MOBHY 1 JIOCTOBIpHY
iHpopMallifo 11010 KOXKHOTO BHITAJIKy CcIocTepekeHHs (eHomeny [24-26]. Ha manomy erarmi
MOJKJIMBICTh 3aCTOCYBaHHs 3aco0iB OTPHUMaHHS Ta JOCTYH J0 Takoi iHdopmamii 3aJuIIaeThes
[IPEepPOraTUBOIO BIHCHKOBHMX Ta JepKaBHUX 3aKiaiB [27- 29].1Ipore oTpuMyroun 3HaYHY KiIbKIiCThH
iH(popMarii icHylouUMMH 3aco0aMH MOHITOPHHTY, Taki opraHizamii MaioThb OOMEXeHi pecypcd i
OTIePaTUBHICTH MO0 i1 00poOku. Haounum mpuKIagoM HH3BKOI CTYIEHI TOTOBHOCTI JO aHAIIZY
KOMIIETEHTHUMHU OpraHi3allisiMi iCHYIOUMX JITaHMX 30KpeMa € HECIIPOMOXKHICTh pO3IMi3HABAHHS Ta
MIPOTHO3YBaHHS HAOIMKEHHS KpyIHOTo MeTeoputy y M. Yensbinck (P®) y 2013p. (mpunaiiMHi 3a
o¢imiitHoro Bepciero). Ile mpsmMo Bkasye Ha rocTpy HEOOXiTHICTH IPOMAJACHLKOTI0 KOHTPOJIO Ta
JAOCTYIIY JIO BCIiX ICHYIOUHX 3aC00iB MOHITOPHHTY ae€pOKOCMIYHOTO IMPOCTOPY.

VsBiseThes, MO caMe BUIBHHUMA JOCTYI J0 IaHUX 3acC00iB MOHITOPUHTY CTaHe y HeJalIeKOMY
MaifOyTHROMY THM JDKEpENIoM, IO 3a0e3Me4YnTh KiJbKICTh MOBIIOMJICHh 13 BHCOKOIO MIpPOIO
iHpopMaTuBHOCTI, HEOOXimHOI Ansi (GopMyBaHHS SIKICHO HOBOI KapTHHU (EHOMEHY. 3HAYHOIO
MIpOFO II€ 3aJIC)KHTH 1 BiJT aKTUBHOCTI Ta 3JIar0PKEHOCTI poOOTH opraHizaiiii i3 BuBueHHS AASL.

3pemTor0, 00’ €KTUBHI 3aKOHM PO3BUTKY TEXHIUHHUX CHUCTEM CBiI4aTh, IO HEMHUHYyYe
nofaybie o0’ enHaHHS cucteM peectparii y I'mobaasny BceecBiTHIO Mepexy HaABK0J103€MHOTO
MOHITOpHHTY. TakuM YMHOM, MpUHaKMHI HaJ OLIBIIOI0 YACTMHOIO 3eéMHOI KyJIi Oy/ie BCTAaHOBJIEHO
BIJICTe)KCHHSI TOJMIM Ha 1 TOBEpPXHi, y IMOBITPSHOMY, KOCMIYHOMY IIPOCTOpi, 13 pPEeCTpaIliero
napaMeTpiB, SKi TOCTYIHI JJis BITOMHUX TeXHOJIOTiH. [{e J03BOMUTEL BUpIITyBaTH 3a/a4i HE TUIBKH
3aBYACHOT'O BHSIBJIICHHS, JIOKaJIi3aIii Ta 300py iH(popMalii o0 aepoKocMidHIX (EHOMEHIB, aje i
3ajadi MPOTHO3YBaHHs iX MOSBU Ta PO3BUTKY B dYaci. ['ocTpa HeOOXinHICTH y iCHyBaHHI Takoi
cucTeMH J1aBHO Haspina y exosorii [30], actponomii [31] Ta iHmmx ramyssx [32], amke 3periTor
MOBa #ijie HacaMIiepe/I mpo Oe3MeKy Ta CTIMKICTh pO3BUTKY Hamol iuBiiizamii [33, 34].

O0’eqHaHHS CHCTEM cIlocTepexkeHb y [o0ambHy BceecBiTHIO Mepexky HaBKOJIO3EMHOT'O
MOHITOPHHTY MOXJIMBE B)Ke 3apa3 Ha ocHOBI icHytounx Cuctem Kontpomro Kocmiunoro [Ipoctopy,
110 MaroTh HazeMHe, Mopchbke [30, 35]i kocmiune [32] 6azyBaHHS Ta 3HAXOIATHCS Y PI3HUX KpaiHax
[31]. besmepeuno, yrBopenHs ['nmobanpHOi BeecBiTHROI Mepeki HaBKOIO3eMHOTO MOHITOPHHTY
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MpHU3Be/Ie JI0 Ie OLTBIIOro HapoCTaHHs MOTOKIB iHpopMartii. el actiekT moTpedye BAOCKOHAICHOT
MpoLeypaIbHOT YaCTHHHU, 30KpeMa poOUTh BUKJIMK alTOpUTMaM CHCTEM OMpPAIfOBAaHHS CUTHAIIB
Ta 300paxkeHb. [IpoTe 1me Hacammepen M03BOJUTH IEHTPATI30BAHO OOPOOISATH ampiopHy
iHopmallifo i OTpUMYBATH OJHOPIIHI Ta MPO30pi JaHi y peXHMi peallbHOTO 4Yacy, CBOEYACHO
BHPOOJISTH CTpaTerii peaKIlii i TIOCIiHKeHb.

Yy 3aIMIIATECS MiCIE JUIl HEOTOTOKHEHUX aepPOKOCMIYHMX (DEHOMEHIB B yMOBAaxX MOCTIHHOL

¢ikcamii TpocTopy 3acobaMH crocTepekeHb? besmepedno Tak. 3emusl 1 HaBKOJIO3EMHUU
ACPOKOCMIYHUN TPOCTIP € HE3aMKHEHOIO CHCTEMOIO, a Oyib-Ke BUMIPIOBaHHS y HE3aMKHEHIH
cucrteMi € HermmoBHUM. DeHOMEH aHOMAJIBHHUX aepPOKOCMIUHHX SIBHIN pe(IEKCUBHUHN 1 TpAIIOE SK
CHUCTeMa 31 3BOPOTHHM 3B's3KOM. BiH Oe3lepedHo BHIO3MIHUTBECS y BIANOBIAp HA Hammi Jii. A
pa3oM i3 HUM 3MiHUMOCH 1 M.
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IMPOEKTYBAHHS TA EKCILTYATAIISI MOBLJIBHOI'O HAYKOBO-
JOCJIAHOIO MOJYJISI PEKOHCTPYKIII MOAIN CHOCTEPEXXEHHSI
AASI (ITPM)

Xeiinc Puuapna @

'Ph.D.I onosHuit HaykoBenb HamionansHoro ABiarifinoro [lenTpy 300py 1MoBiIoMJICHB IIIOI0
anomanpHUX siBUI, Oyk Xap6op, Bammmarron, CIIIA.

Abstract: Human narratives based on memory continue to geomost of the data of anomalous
aerial phenomena (UAP). This is in spite of thenmsidedged need for instrumented scientific data
collection. Faced with this dilemma human observatill can provide useful and reasonably
reliable sighting information if it is collected éranalyzed in the right way. Known psychological
and perceptual principles must be considered, hewéihis paper presents a design for a digitally
based, forensically oriented module called ERMdeouaately capture perceptual details from pilots
and ground witnesses after they have seen somethéygcould not identify in order to help
improve the overall reliability and clarity of tmeieport. Such digitally reconstructed data cao als
support scientific investigations of UAP makingpibssible to statistically compare reports from
multiple witnesses of the same event and produteoviecreations. Procedures and equipment are
described that involve real time virtual imagergttis produced by the simultaneous and carefully
controlled interaction between witness, investigatat computer.

AHOTa].[iﬂ: .HIO,[[CBKi pOSHOBiJIi, OCHOBaHI Ha crioragax npoaoBXKYIOTb 6}/TI/I OCHOBHHUM J[KEPCIIOM
JIAHUX CTOCOBHO aHOMaJdbHHX aepokocMiunux siBuin (AAS). Ile, He3BakaiouMm Ha BH3HAHY
HEOOXITHICTh B IHCTpYMEHTAIBHOMY 300pi HayKoBHX JMaHuX. OJHAK, CIIOCTEpiradi Bee me MOXYTh
HaJaTH KOPUCHY 1 JOCHTH JIOCTOBIpHY iH(pOpMAIliFO SKIIO BOHA HAKOMHYYETHCS 1 aHAMI3yeThCS
MPaBUJIBHUM IIUIIXOM, BPaXOBYIOUHM OCOOJIMBOCTI MCUXOJIOTIT CIpuHHATTA. L5 cTarTs sBIsie cobor0
KOHCTPYKITIO JUIsI U(POBOi OCHOBU, KPUMIHATICTHYHO-OpieHTOBaHOTO MOAy st [IPM, nist Touroro
MOJCJITFOBAHHS CHpI/II>'IH$ITT$I ,Z[eTa.]'IefI JILOTYUKIB 1 1HIIAX O‘IGBI/II[I_IiB, IJ.[O6I/I MMOJIIIIIIINUTHA 3ar aJIbHY
HaJIAHICTh 1 YITKICTh iX jomoBimi. Taki maHi MalOTh MOXJIHMBICTE B IU(PPOBOMY peKHUMI
PEKOHCTPYIOBATH MOJil B Bifeo. TexHomoris Ta 00iaHaHHS OMUCYIOTh B PEXKHUMI PEaIbHOTO Yacy
BipTyasIbHI 00pa3y, IO OTPUMaHi IIJITXOM OJHOYACHOI 1 PETeIbHO-KOHTPOJIBbOBAHOI B3aEMO/IIT MiXK
CBIJIKOM, CITII/TYMM Ta KOMIT' FOTEPOM.

Introduction. Humans are not very accurate reproducers of visnjakts they have seen [1].
This is the basic problem that is addressed hehasi to do with how human memory operates and
is interfered with. Researchers have found thabgeition is more accurate than simple
reconstruction, i.e., if one is given a carefullarmed starting point for recall one can usually
remember whether that starting point was similasrtdifferent from one's original experience. But
requiring someone to «pull» the original experieaaeof nothing is fraught with many errors that
can contaminate the whole process and lead toedlteremories; the original memory of the
experience can be forever changed to conform toldter contaminated version. The digital
graphics methodology presented here was develapeVdid this kind of contamination while
improving the reliability of the witness’s memory.

Main part. As the author [2, 3] and others have shown, usesofl recognition techniques
similar to those employed by police departmentshétp eyewitnesses identify suspects using
artistic and photographic matching, can also beieg@ffectively to the study of UAP. The Event
Reconstruction Module (ERM) presented here is fodnate this idea plus the active involvement
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of the witness in helping to recreate a final, dafed, graphic image of what was seen. It is a long
established fact that humans can recognize objeate accurately than they can reproduce them in
drawings.

The main goal of this paper is to describe a usafial currently achieveable solution to this
human cognitive problem. A diagram of the basipstef the ERM is shown in Figure 1 assuming
(here) that there were three witnesses each of wtambe interviewed. The 3D computer-aided
design (CAD) program(s) used in ERM should be cpnied with detailed drop-down menus,
paint-tool browsers and with an interface (perhasilar to those used in police sketch software
(e.g., Identi-Kit 2000, FACES, E-FIT, PortraitPadyw.flashface.ctapt.de, etc.).

STEP 1 STEP 2 STEP 3
Wit TABULA INITIAL FINAL
':“s RAZA IMAGE GEN. VALIDATED
s IMACE(S) STEP 4 STEP 5
(All witnesses processed independently)
COMPUTER REPLAY IN
e TABULA INITIAL FINAL BASED IMAGE
Wit
l];l s RAZA IMAGE GEN. VALIDATED $ APPROPRIATE
COMPARATOR SIMULATOR
STEP 7 G STEP 6
Witness TABULA INITIAL FINAL
c RAZA IMAGE GEN. VALIDATED . DATA FILE FOR
PRODUCE
CROSS-CASE
REPORT
COMPARISON

Fig.1. Block diagram of the ERM methodology

Consider witness A. Step 1 consists of allowing lwmher to describe the entire sighting
experience as fully as possibAgthout asking any questions at abr showing any illustrations,
photos, or other potentially biasing material. sT's called the Tabula Raza step; all witness
comments should be video (or otherwise) recordethfer study. This leads to Step 2 which builds
upon Step 1. It consists of an extensive interchdregween the investigator and witness seeking to
generate important graphic (and other sensory)ilslaifthe original sighting. This is done with
both people sitting side by side in front of thengter screen. Following a prepared list of focused
questions derived from Step 1, the computer opesyiematically builds up a computer generated
image (CGI) of the object, feature-by-feature wviltle ongoing aid of the witness. Some of these
features are listed in Figure 2. When all elemenhthis step have been completediaitial Image
will have been generated on the computer scre&orm of the witness. The witness is encouraged
to suggest all necessary modifications to the itgdeeing made by the computer specialist who is
using computer image rendering software tools (dised below). Before we proceed to Step 3 let
us consider in more detail some of the various Viadures of the phenomenon seen.

Referring to Figure 2, clarifying the featuresdidtwithin each box should begin with the left-
hand box. This is recommended because they represeral features ordered from larger and
more prominent to smaller and possibly even ambigudtithere is more than one object involved
in the sighting the witness should indicate whiale die or she wishes to begin with and to
concentrate on it until it is fully rendered. Wdlwall this the “object” (also phenomenon).

In the first box of Figure 2 we find basic objetiape, angular size, orientation to gravity,
visual contrast relative to the background, anarsobf the object. Angular size becomes a very
important feature because if the object is smatl tar away the observer will be less able to
discriminate fine details. The computer operatorstrhelp the witness to understand the idea of
visual angle that is subtended both by the lengtth@bject as well as its thickness. This is done
by having the witness hold a ruler or scale in baed, extend the ruler at arm’s length away from
his eye (keeping one eye closed), and then indivate many units on the scale the object would
have been equivalent to at that moment of the isighThe same thing is then done at 90° to its
long axis to obtain the object’'s angular width. Thwestigator should also take distance
measurements between the eye and ruler for lagentymetric calculations. If the object moved (or
changed its orientation) relative to the witnedsis of sight during the sighting these detailals
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must be documented. But always begin with a s@f¢ rendering. The computer operator should
slowly build up a virtual image of the basic objé8tep 2) and then add various other details on the
computer screeffor the witness to see and evaluate in real tifBg repeating this procedure
eventually the witness will come to a point wheredneshe can agree that what is seen on the
computer screen is similar to what was seen duhagriginal event (Step 3). These steps must be
repeated exactly the same for all withesses.

OBJECT RECONSTRUCTED IMAGE SUB-COMPONENT ELEMENTS
(All to be considered when developing initial image - Step 2)

OBJECT(S) OBJECT(S) OBJECT(S) VIEWING
SHAPE SURFACE DET. MOTIONS ENVIRONMENT
ANGULAR SIZE TEXTURE INTERACTIONS INTERACTION
ORIENTATION SHADING
CONTRAST ILLUMINATION
COLOR(S) IGHT SOURCES

(Witness to give reliability rating to each finally approved feature)

Fig.2. Selected Image reconstruction sub-component elsme

If the object was fixed in the sky, the two sidieg and bottom edges of the computer screen
can be used to represent gravitational vertical taedhorizontal. This should be explained to the
witness while he or she helps the computer opemtent the shape correctly. Using dynamically
controlled 3-D computer graphic rendering tools nsakeeasier to present to the witness with
examples of both static and moving objects relativethe edges of the surrounding screen.
Development of real-time object motions will beatissed later. But what about object luminance
and contrast?

The screen’s background brightness should be a&djust approximate the sky brightness
existing during the sighting. When this is done d@he eyes of the witness are adapted to this
brightness (as they were during the original evén€ computer operator can then adjust the
brightness of the object on the screen until thteegs indicates a close match to the original event
This helps establish a more accurate contrast [@Evigle object and its immediate back-ground [2,
p. 120]. Similar steps can be followed about theats color. Today’s computers are capable of
presenting millions of colors; the witness only ae¢o point to a color pallet on the screen while
the computer operator selects and inserts it dreambject outline for final acceptance, rejection o
further modification by the witness.

Figure 2 also lists some of the smaller detailsoomelated to the object such as: texture or
smoothness, shading effects from sunlight or otigects nearby that might have cast shadows,
illumination effects (particularly after dark wheéime object may emit its own luminance), and the
presence of self-luminous sources of light on thgea or near it, etc? These kinds of smaller
details are as important as are the larger featuréshould not be ignored.

In the third square in Figure 2 we deal with objexition characteristics and interactions of
the object with other nearby physical objects in Witess’s visual field (buildings, telephone
poles, trees, or other structures). The computeratgre should include these kinds of spatial
references in his (video) CGl for the witness #idt) indicate object motions relative to them. But
what if the witness was in a moving vehicle of sddmal?

Almost all vehicles today have windshields whosea@urding support frames can provide
valuable spatial references particularly if thenegs is not moving his/her eye position. Capturing
these motion-related features of the object (in &jdis very important because of secondary
features that can be deduced from them. If thécleels an automobile or truck we are assured that
the vehicle will not pitch (vertical motion) or t@s an airplane could (moving in three-dimensional
space); a car can only change its heading (yaw)ivelto the object and or to nearby visual details
such as trees or fences etc. In this case the dempperator should draw an accurate outline of the
windshield and/or side windows of the automobiletmick on the computer screen so that the
witness can use these outlines as stable refepmiots for assessing the motion of the object. [4].
See [5] for an example which is addressed next.
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In some nighttime situations the pilot may not beage of changes in cockpit motions. The
best possible situation for an accurate pilot r@wa of a UAP in flight is when the airplane is
under autopilot control and is flying straight dedel in smooth air. This provides a stable viewing
platform for the witness so that apparent motion{ghe object(s) (at least relative to the airplan
can be assessed relative to the cockpit’s windoWneut During either daytime or nighttime flight
when the airplane is changing attitude in rollcipjtand/or yaw accurately depicting the apparent
motion of the object becomes much more difficulieTkey to obtaining accurate and valid object
motion features in these dynamic situations restsnupe computer operator clearly explaining
which particular visual references the withessuigp®sed to use (one by one) in his re-creation of
the event. For example, if a pilot remembers tgatlid not move his head very much within the
cockpit during the sighting then the cockpit windowtline will be relatively stable. Or if he
remembers that the airplane was in a constantuateduring the sighting and the object remained
centered in his forward windshield then the objeatl to be maintaining an equivalent, turning
flight path as that of the airplane, etc.

Computer-based Image Comparison. Step 4 in Fihisevhere the various renderings made
from all withesses of the same event are comparBuese comparisons can range from simple
(linear and angular dimensions and related objectase details) to very complex (dynamic
motions, light signaling, etc.). Some comparisores/ require statistical tests while others can be
less formal. New UAP-related insights may be apdited from such comparisons.

Software and Computer Issues: We are fortunateyttmldnave a wide variety of powerful
software available to support the ERM metl{bttp://cheapsoftwaredownload.net/index.htndy.
course the same can be said about computers. Hnerévo different approaches involved in
employing most 3D software: Rendering and ViewiRgnderingis compute-intensive since it
involves representing the spatial characteristicthefobject being modeled. Faster processors and
more computational core are needed to support relgd®iewingthe objects during development
and in later ERM applications, however, is grapintensive where faster graphics cards are best.

It is useful to divide CAD programs into two bagsipes: (A) Free-Form 3D Modeling
programs and (B) Free-Form Computer Aided Desigg@ams.

(A) So-called_Free-Form 3D Modeling programs allowe to design very complicated
shapes easily however it is more difficult to dasimgechanical shapes to exact dimensions. These
programs are often used to make models for anim&bo video games. Two of the many available
programs are: (13ilo 3-D (powerful, dynamic, and inexpensive for modellorganic shapes, with
an interface that is relatively easy to learn), &iBlender(open source, free, modeling program
with an interface that is more difficult to learn).

(B) Free-Form Computer Aided Design programs supih@ development of dimensionally
accurate models which, for the present applicai®pyrobably not as required. Several of the large
number of available programs include: (¥)acad 3D (relatively inexpensive, popular, and
relatively easy to learn, available for the PC d&makcintosh). (2)Moment of InspirationMOL)
(simple user interface, usable on pen computerdablets, and suited to both organic and
mechanical shapes), (Sketchug(simple to use, free version available, plug-inailable to allow
an STL to be exported without paying for the expendull version), (4)Rhino (perhaps the most
flexible and powerful CAD program available, harsdeoth organic and mechanical shapes, but is
expensive).

The most important objective of image rendering disghlaying is to develop an image that
most closely matches what was seen by the witfdss.may require highly realistic shading and
illumination effects, edge definition, small detaimotions, and a host of other features. Se®[6]
an example. The computer operator should work blosgh the witness in real time to generate
this image or set of video images aatlthe conclusion of each stegsk the witness for a final
accuracy estimate (scale of 1 to 5) which shousb dde recorded as part of the final image’s
coding.What kind of computer should be used? Algfiobaving a portable, light weight computer
is beneficial for applications like ERM laptop pessors are much less powerful than their desktop
equivalents, because they need to run cooler agr@éftire consume less power. For example, a
high-end desktop Core i7 runs at around 130W wlzemore mobile (laptop) version might
consume as little as 17 W and an Intel Atom only. 2Whis situation may change as computer
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technology continues to develop. Sony’s VAIO deatle i3 or i5 CPU and 64-bit operating system
is capable of running many of the available progra® long as there is sufficient ROM, RAM and
graphic card speed. For a truly portable ERM systiee weight, set up efficiency, widescreen
view ability by two people at the same time, scrgamma adjustment capability, and touch screen
capability all become important design factors sashe capability to transfer the computer-based
images and video to the flight simulator’s visuapiay system.

What about an operating system? If Adobe or UB#{y software are to be used then dual-
booting a version of Linux to run Blender softwa® well as Windows operating system will be
suitable (e.g., 64-bit Windows 7).

Fig.3. Exterior scene of a modern flight training simata

Memory Enhancement Using an Airplane or Automol3ienulator —Step 5 For pilots or
drivers, remembered object details can be enhasigdficantly by having the witness seated
inside a similar perceptual environment such asigmiane or automobile simulator (if an actual
cockpit is not available) [cf. 5]. Today, virtualxternal scene resolution is approaching
photographic quality as is shown in Figure 3. If tthgitally rendered object from ERM s
programmed to appear upon this outside scenedrislikely that the witness will recall even more
details than otherwise. I call this “total immersgmulation.”

Most aircraft training simulators are expensiveojgerate and restricted in their access.
Nevertheless, in certain UAP cases their use majudidied just as they are in many accident
investigations. A simulator can add to the overalnersion into ‘virtual’ reality and encourages
more accurate memory of some details that otherwigght be lost. Human memory operates
largely on the basis of past associations so thaller array of environmental details that existed
during the original sighting (noises, vibration¢.gtshould be included in a realistic re-creation of
the event in order to evoke more accurate memory.

Step 6 makes it possible to carry out various coispas both across witnesses of the same
event and between different events. Over timetaligind statistical data banks on object shapes,
color, dynamics, electro-magnetic effects, etcl agicumulate and become increasingly useful for
taxonomy development and statistical testing.

In conclusion, the ERM approach can contribute to a deeper statating of UAP that is
based upon human memory.

References:

1. Haines, R.F. UFO drawings by eyewitnesses and gewignesses. Proc. of AIAA/WFS Symposium, “Our
Extraterrestrial Heritage — from UFOs to Space @igls,” California Museum of Science and IndustrgsL
Angeles, CA., Pp. 11-15, Jan. 28, 1978

2. Haines, R.F. Observing UFOs. Nelson-Hall, Chicd@,9

3. Haines, R.F. UFO appearance recognition and ifitation test procedure. UFO phenomena, Bologtaly,I
Editecs, v1, nl, Pp. 39-54, 1976

4. Haines, R.F. Cockpit window edge proximity effeots judgments of horizon vertical displacement. Pa§c1984
Annual Aerospace Medical Assoc. meeting, San Di€ga, May 6-10, 1984

5. Haines, R.F. Commercial jet crew sights uniderdifidject-Part |, Flying Saucer Review, v27, n4, B8, January
1982 and Part Il, v27, n5, Pp. 2-8, March 1982

6. Haines, R.F. Jumbo Jet Encounters UAP Soon Afteedf from LAX on September 27, 1996. National ation
Reporting Center on Anomalous Phenomena, Tech. Regluly 2012

56



UFOLOGY AND EXPERIMENTAL STRATEGY: WHAT HAVE WE
LEARNED FROM INSTRUMENTED MISSIONS IN THE FIELD?

Ailleris P.1

! Founder of the UAP Observations Reporting SchererdWijk, The Netherlands,
mailto:contact@uapreporting.org

Y®OJIOTTSA TA CTPATETISI EKCIEPUMEHTY: 11O MW BUBYIIA
3ABJISIKA TOCBITY IHCTPYMEHTAJBHUX MOJILOBUX
TOCJIKEHB?

Ainaepic ®.*
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Abstract: Since 1947 numerous Unidentified Aerospace Phenanfd AP) sightings have been
documented using diverse measures (e.g. physeegdy radarscope data, photographs, film and
video footages, physical effects, and medical @gporNonetheless they have failed to provide
sufficiently reliable evidence to convince the stiic community of the existence of UAR. is
obvious that a change of methodology is necessanydathat the UAP phenomenon requires an
active investigative response to move toward a soigic solution. To maximize the chances of
acquiring reliable and valid data on the UAP phenorenon, instrument observations of UAP
are essential.This paper describes some of the past ufologicatumental studies in the field,
from the different schemes and strategies devisetthe field-instrument packages selected and the
most important results obtained. It identifies tmtions and shortcomings in extant field research,
with the objective of refining future instrumentgibjects.

Anotanis: [lounnaroun i3 1947 poky umcieHHI aHOMalbHI aecpokocMiuni siBuina (AAS) Oymm
3apeecTpoBaHi 3a JIOTIOMOTOI0 Pi3HHX IHCTPYMeHTIB (pasioiokaris, ¢pororpadist Ta Bigeo, ¢izndHi
eeKTH Ta MaTepiaibHi CIian, MeandHi 3amucu). [Ipote 3i0paHi CBiAUCHHS HE 3MOTJIH 3a0€3IeUnTH
JIOCUTh HaJIHY J0Ka30BY 0Oa3y, mo0 HepeKoHaTH HayKoBe CIIBTOBApUCTBO IMPO aKTYaIbHICThH
BuBYeHHS AAS. OdeBuaHO, IO AJIs SAKICHOT 3MIHM CHUTYyaIlii HEOOXITHUN MePersis METO0JIOrIT 1
AKTUBHC CIIpSIMYBAaHHS BCKTOPY ,Z[OCJ'IiI[)KeHB Y HAYKOBOMY HAIIPSMKY. 3 MeToro MaKCI/IMiBaLlﬁ
IIAHCIB OTpPUMaHHS HAJIIMHUX 1 JOCTOBIPHHX JaHWUX IM0J0 AAS BaXIMBO 3IMCHUTH OTJISI
HasBHUX 1HCTPYMEHTIB crocTepexeHHs 3a AAS. ¥V crarti omucani Aeski OCTaHHI JaHi IIOJIO
IHCTPYMEHTAJIBHUX JIOCHIKEHb Y 11 00JacTi, TmepeBaru 1 HEJOJIKM PI3HUX CXEM Ta CTpaTerii
BUBUYCHHS, 3 MCTOIO BpaXyBaHH ix pu HpoeKTYBaHHi HOBHUX MOHiTOpI/IHF OBHX KOMIIJIEKCIB.

Introduction. It is a well-known fact that our knowledge of td&P phenomenon is almost
entirely based on witnesses’ verbal and written nspof observations and those reports do not
constitute «objective testimonies» of these obdems. Accordingly it is obvious that establishing
the existence or non-existence of UAP cannot bé&domto a review of sightings incidents, but
rather directly relates to an implemented planciguae hard facts.

Although that numerous UAP sightings have been oh@ried over decades using diverse
measures (e.g. physical traces, radarscope dat&ggoaphs, film and video footages, physical
effects, and medical records), almost all thesex detve not been acquired under controlled
conditions with scientific instrumentation. Even momportantly, they have failed to provide any
sufficiently reliable evidence to convince the stiic community and others of the existence of
anomalous aerial phenomena on Earth.

To stimulate the curiosity of the scientific comntynand to maximize the chances of
acquiring clear and unambiguous conclusions onr¢léty of the UAP phenomenon, it appears
essential to acquire instrument observations, hdigefcoupled to visual observations.
Instrumentation will assist in obtaining this qutattve data both to open up new avenues of
research to understand basic physical characteristiUAP and to complement existing studies.
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In fact, such scientific activity has already beerdertaken and some field studies are still
being running around the world. As early as the0k9Some attempts to detect and analyze
anomalous atmospheric phenomena using scientifipeunt have been carried out in the field in
areas where anomalous aerial events had beenedp@&y the end of the 1980s, one of the most
valuable outcomes of such methodology has suredy be give credence to the idea that the UAP
phenomenon could be studied on a rigorous and aaplasis Certainly these past projects to
detect and measure the UFO phenomenon have welidpthe way. However, they have also
highlighted several shortcomings that need to Imsidered in order to make progress.

Objectives. In light of the above background and as a cortibuto allowing this past
fieldwork to guide future projects, the objectivalsthis research study are as follows: Firstly, to
draw a survey of the main UAP field instrumenteaddistudies that have been deployed around the
world by governmental agencies, scientists, rebeascand associations; secondly to analyze the
most important results obtained by these projebts]ly to highlight the most common problems,
limitations and shortcomings of these efforts; &aully to draw a synthesis of key points identified
throughout this study and to formulate specific oramendations for future instrumented
monitoring missions of the UFO phenomenon.

Methodology. In order to tackle the above research objectivas, following overall
methodology and associated line of actions wasviat:

a. Data collection and analysisfirstly we identified all possible UAP field prajts
throughout an extensive review of the ufologicedriture, the consultation of official declassified
documents, and the assistance of various researabiganizations, UAP instrumented Projects
leaders. First source information and associatedogjnaphic documents were gathered, whenever
possible.

b. Selection of the sampléollowing an assessment of the documentation, cdbase the
information reliability and on the level of suppog information available, we selected and
analyzed in a second step a total of 26 individnatrumented field experiments, covering the
period 1950-2014 and implemented on 4 differenttioents (North America, South America,
Europe and Australia). At this stage there is oalstaa lack of visibility of such field works in Aa.

c. Method in a third stage, we designed a database (EX@&LJocumenting, analyzing and
reporting on the following key points for each sédel instrumental project:

» the various research strategies devised,

» the scientific instrumentation used in the field;

* the most important results obtained;

* the main common difficulties and lessons learnethiyresearchers.

Finally, another file was created for documentifigkay finding and recommendations that
were identified in the study.

Field experiments.In order to recall the importance of field expegmts for the studying the
UAP phenomena, a good synthesis can be found id968 final Project Blue Book study report
(so called «Condon report»). Physicist FredericlelAll wrote in a specific chapter [1] on the
instrumentation for UFO searches, explaining theessity and justifications for information
recorded by suitable instruments:

«The need for instrumented observation of UFO phema arises from the fact that an
observer’s unaided senses are not reliable recarddrscientific data. Further, the ability of an
observer to supply useful information is affectedisytraining, his state of mind at the time of the
observation, and his suggestibility, both duringlafter the event. Accuracy requires instruments
to measure precisely data such as angles, appaoenteal velocities, distance, colour and
luminance. Even an observer with optimal trainimgpjective state of mind, and minimal
suggestibility is hard pressed when unassisted rstruments, to provide useful scientific
information. This is especially true in the caseUO phenomena, which are typically of short
duration, occurring in an unfamiliar environmentna lack points of reference from which
reasonable inferences as to distance, size, amatigican be drawn»

Confronted with the emergence of the UAP phenomesmh many sightings around the
world, various field experiments initiatives were dentaken in order to supplement visual
observations with scientific measurements. The aidgges of using such an approach were
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obvious: a wider geographical coverage; enablirej tene observation/measurements and not
anymore a posterior analysis, the utilization ofhtacal parameters to complement human
sightings; and finally a more systematic detecéasmo human observer is required during a UAP
event. The following paragraphs describe some ofntlaén UAP field experiments that were
selected in this research study.

[1950-1951], USA: Project Twinkle. Starting in 1948, sightings of unexplained light
phenomena were reported in the south-western USii@es in the vicinity of sensitive government
research and military installations, such as Laawds and Sandia National Laboratory. Due to fact
that these phenomena suddenly appeared and wemensay times per month by credible
observers (airline and military pilots, securitysrectors, special agents of the office of special
investigation) near installations that were thekbatce of the atomic bomb program, the situation
caused considerable concern among security agen&geghe information available was not
sufficiently quantitative, it was considered ess#ntto obtain instrumental observations,
photographic, triangulation and spectroscopic. Thie Force delegated the study of the
phenomenon to the Geophysical Research Directaaiateoup that studied the upper atmosphere
and other atmospheric phenomena. During Februas@ ftte frequent reports of unexplained aerial
phenomena close to Holloman and Vaughn Air forceebarompted the initiation of a program to
gather factual data.

i

L-'!’és;\

Fig.1. Askania Thedoli Fig.2. Videon Camera

Between April 1950 and March 1951 a three pointrimeent observation program called
Project Twinkle [2] was initiated. It included thalowing equipment:

» optical tracking with Askania photo theodolitesg($&g. 1) in order to provide trajectory data
and photographic records;

» optical spectra-photography using standard canvathssuitable diffraction gratings;

» electronic frequency measurements using Signal Gémggeering Laboratory equipment.

The Air force established a number of observatiostp in the vicinity of Vaughn, New
Mexico, for the purpose of photographing and deteimg the speed, height and nature of the
unusual phenomena referred to as «green ballsiaoshd A round the clock watch was maintained.
The Project Twinkle final report concluded on thve@ll negative results obtained from the year of
vigilance and inquiry, and that no conclusive opmon the aerial phenomena of interest had been
reached. The overall results were not satisfactespecially due to a reduction of activity of the
phenomena at the equipment’s locations. Howevefitia¢ report indicates that on two occasions
some objects were photographed with the Askaniadibldes during some Bell aircraft missile and
V-2 launchings. In addition, the project recordsl @ome Blue Book [3] correspondence also
confirm that several photos were also obtained®®01

The final Project Twinkle report also emphasizes fiw that the planned instrumentation
was never fully deployed. Although the photograptheodolites functioned continuously, the
grating cameras functioned very little since thditary personnel assigned to operate them had
been withdrawn due to the needs concerned witliKtdrean situation. In addition, the facilities for
the electromagnetic frequency measurements thae weerbe provided by the Signal Corps
Engineering Laboratories were not utilized duehi fiact that the frequency of occurrence of these
phenomena did not justify the $50,000 a year teansf funds to the Signal Corps which would be
required to carry out such a monitoring facility].[Despite the fact that no relevant data were
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obtained from the theodolites at these occasiodstzat no definitive conclusion as to the identity
of the objects was made, the sightings and pictestgblished that some type of object did exist

[5].

1953, USA: Air Force Videon CamerasAs from the beginning of 1952, the US Air Force
was confronted with a massive increase of UAP itspacross America. In order to determine
whether or not reported UAP were actually some typ& of aircraft or merely misidentification of
known objects, the use of spectrum analysis wasestgg as an identification aid. A group within
the US Air Force, the Air Technical Intelligencer@ar (ATIC), developed a camera equipped with
a diffraction grating. These special cameras, tmmercial model of which was called Videon (see
fig. 2), are combines the stereo-camera and thetrsgeaph principle. It would break down the
light received from any object into its various qmments. This would permit the determination of
the element or combination of elements of whicholject would be composed. By June 1953,
approximately 75 cameras had been distributed toFArce control towers and selected radar
stations operators, in 33 states around the cauntry

Unfortunately it was found out that the light gathg power of the lenses was too low and
that the diffraction gratings were deterioratingtguquickly. According to the records only a few
worthless pictures were obtained through this aggro During 1958 the possibilities of more
extensive instrumentation were also discussed byAlineForce. Other suggestions for more
complete cameras, special aircraft instrumentateog. USAF fighters-interceptors aircrafts also
equipped with diffraction gratings over the lens#sl6mm gun cameras) and other detection
devices were put forward and analyzed. Howeveunibér study contract for such instrumentation
was ever started, in light of the belief that thlwstcof such a programme would out-weigh the
results.

Fig.3. Topenish Field Study Instruments

[1972-1975], USA: The Topenish Field StudyTlhe first civilian UAP field study took place

in August 1972 on the Yakama Indian reservatior5(7@nf) in Toppenish, Washington. Due to a
noticeable increase of UAP sightings from law ecdonent personnel around the reservation area
and in nearby towns, Akers, a private investigadecided to set up an intensive eleven day long
field study aimed at capturing instrument recordingf some reported anomalous luminous
phenomena. Authorization was granted from the Yakifmibal council, the Bureau of Indian
affairs and the Agency Forestry Division to undeetahe project. As underlined in the project’s
report [6] a primary objective was to determine fib&sibility of «staking-out» a scientific observer
in an area of high sighting probability, with therpose in mind of obtaining hard data concerning
the UAP. A «hit and run» strategy, of moving thstinments to a location where activity would be
observed, was to be followed. The priority was lbéaon photographs, including spectrographs and
position data, and also to eventually acquire datting to any magnetic effects which might arise
from UAP activity. The field investigation involvesktting-up portable observation equipment at
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selected locations for several days a time. Observdookouts were established at six different
locations in the Yakama Indian reservation.

The instruments used by Akers, all battery operatezte covering three different ranges:
firstly the sound recording (WWV time receiver, stgl controlled reference oscillator, cassette
tape recorder); secondly the optical range (twalsinens reflex cameras, one equipped with a
55mm lens and replica grating to permit recordihgpectral data, a 16mm motion picture camera,
a 35mm range finder camera) and thirdly the magraetd radiation measurements (a compass spin
detector, an automatic recording magnetometer My @@unter Gamma and beta). The results of the
field study were satisfactory. Various observatiohsuspected anomalous lights were made by the
investigator, and several of them recorded on filnfortunately all the sightings and pictures
related exclusively to round lights situated at d&stances (the closest activity had been at eight
miles). However and most importantly, Akers had destrated for the first time the validity of a
placing an observer into an area of frequent UAJAteigs and the feasibility of obtaining scientific
measurements of the phenomena. In his concluskkess acknowledged the practical experience
gained from the eleven day long field study an@ #fst nothing in his nocturnal observations had
pointed towards an extraterrestrial source of agti@till he was persuaded that something unusual
was taking place, something which warranted a naotis and objective examination.

[1973-1980], USA: Project Identification.In response to a flurry of UAP sightings near
Piedmont, Missouri, then Chairman of the Physicpddenent at Southeast Missouri State
University, decided in March 1973 to lead a fiehd@stigation. Assisted by a team of colleague
professors, qualified students, scientists and emmagnthusiasts and having managed to secure
some funding from one of the three largest metitgolnewspapers in Missouri (the St Louis
Globe-Democrat), Rutledge ran a seven years loadystThis field investigation of the UAP
phenomena, called «Project Identification», had tipectives: firstly to measure the physical
properties of the lights and/or objects in the skygl secondly to identify their origin. Rutledge’s
innovative approach was to study the unknown phemanwhile it was in progress, and no longer
after the fact. Having read the final US Air fon@port on UAP (Scientific Study of Unidentified
Flying Objects), Rutledge explained the failuresaflier government efforts could be attributed to
the fact that the programme administrators didraobgnize the need for observation stations in the
field, and that instead the official teams respahtie reports of sightings in progress, thereby
arriving too late on the scene. Rutledge’s goal waebtain data by the use of highly scientific
instrumentation such as radar, electromagneticuéneqy analyser, high-frequency low-intensity
sound detector, spectroscopic camera, Questar astrcal telescopes with cameras attached and
photographic equipment. From 1973-1980, Rutledygesea total of 158 viewing stations in three
major geographical areas, during which the sky watshed for 427 h, by more than 600 observers
at various times. Having precisely catalogued diffé characteristics of the various sightings,
Rutledge attempted to calculate the actual velpciyrse, position, distance, shape, color, size an
behaviors of the UAP. In the final report of Prajétentification [24], Rutledge quotes a total of
157 sightings of 178 UAP, of which there were 3ssl A sightings (light or/and objects displaying
bizarre behavioral and/or physical properties ttefted a conventional explanation) of 45 UAP.
Unfortunately, out of a tantalizing number of 70@jpct photographs, not one exposure of a Class
A sighting had been obtained. Rutledge was condineghout a doubt that his research had
established the existence of a real UAP phenomemanalso that a very subtle connection had
formed between the observers and the phenomediorihat research, more was involved than the
measurement of physical properties of UFOs by disjomate observers. A relationship, a
cognizance, between us and the UFO intelligencé/edo A game was played. In my opinion, this
additional consideration is more important than theeasurements or establishing that the
phenomenon existsin his final remarks [7], Rutledge stressed thednier further scientific study
of the phenomenon and for additional sophisticagdipment, including devices to record the
intensity and spectrum of electromagnetic frequenaicluding the optical ranges such as infrared,
visible and ultraviolet, and automatic tracking ideg so that the detectors could be locked on the
direction to a moving UAP.

[1973-1985], USA: Project Starlight International. On an isolated hillside on the North-
west of Austin, Texas, Project Starlight Internasib(PSI) and its founder Ray Stanford pushed the
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challenge of applying scientific methods and gatfieevidence a step further. Financed by the
Association for the Understanding of Man, PSI sumggban active UAP research (instrumented
hard-data monitoring and signaling) as a viableradtive to the mere collection and correlation of
UAP reports [8]. One of the working hypotheses wiaat at least some of the UAP were

technological devices, the effects of which werbjett to detection, monitoring and recording. In
addition was the consideration that these devics $ome form of sophisticated intelligence
associated with them. Therefore besides the pringag of obtaining quantitative data, PSI

expended its efforts towards developing strategia$ equipment for attempting communication
with UAP intelligences. Inside a four-foot high wdbrick building serving as an observation area,

was the main PSI's equipment: the UFO/VECTOR (UHOG&@G Experiment Console for
Transitional-Overt Response).

Fig.4. PSI instrumentation
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Fig.5. Operacéao Prato’s picture
This suite of sophisticated equipment incorporaae@V-aimed, remote-control console of
various instruments and in particular a video-mathd Liconix 605M helium—neon laser, a
Criterin Dynamax 8 Schmidt—Cassegrain telescopehaomultiplier and video amplifier and a
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Sony video camera. An extreme PSI assumption wasvttieo transmission via a modulated laser
beam from the UFO/VECTOR unit might be readablernsgruments aboard UAP. PSI had also
installed on the ground another experiment attamyptommunication. It was a circle of spotlights
composed of ninety 150W lamps, forming a ring dd #€et in diameter. These lamps could switch
on and off according to various sequences and ftirereeould serve as communication device
(reminiscent of Spielberg’s 1977 movie, «Close Emters of the Third Kind», where contact was
established following a particular musical tone digtht activity). Lack of UAP activity and
discontinuity of financing eventually forced PSImmgers to stop their research program.

[1977-1978], Brazil: Operacédo Prato.Colares, an island on the coast of Para, North of
Brazil, was subject of intense UFO activity in ttiméd-1970s and had in response a governmental
investigation. In 1977, the First Regional Air Coammd from the Brazilian Air Force (I COMAR)
received an official letter from one city mayor oefing UFOs allegedly causing injuries to
fishermen and locals. In the months of October, évover and December of 1977, and during the
first half of 1978, such phenomena had intensifednuch that, after a rise in local concern and
due to the scars found on the growing number afesgises, the city mayor requested help from the
Air Force, while in parallel organizing night ofgiis and using fireworks to keep the lights away.
The Air Force decided to send a small platoon tocthest of Para, with the objective to secretly
investigate the UFO phenomenon. Led by Captain nggaHollanda, who called his mission
«Operacao Prato» (Operation Plate, as a cleari@llus the popular name «flying saucers»), a
small unarmed team of six sergeants spent four Imsantthe Amazonian states of Maranhao and
Para, coordinating, observing and recording in yymssible way, the strange and inexplicable
events reported by the residents. The operatideda®r only about four months, but it certainly
represents the biggest known official military i@iive to investigate UFOs in the field.

According to official documentation released, thkofving equipment was used by the team:
Portable transceiver CBT,;

Camera Minolta SRT 101, lens 100/200 mm;
Camera Yashika Eletro35 TLS lens 400mm 1:6.3,;
Camcorder 8/16 mm;

Recorder UHER;

Binoculars x 5 zoom;

Meteorological theodolite;

Helicopter UH-1-H (Huey).

The tactic used by Captain Hollanda and his teasitvanterview all witnesses, draw precise
maps where events had occurred, use base camfuxdiiens where sightings had regularly been
reported, and in general sleeping by day and wgrkih night for increasing their chances of
directly observing a UFO. When the military teamvad at Colares, the local medical center kept
getting victims. Some eyewitnesses declared suoffefrom symptoms of paralysis, superficial
burns, intense heat, trembling and tiny holes engkin. Many locals described the same scenario:
bright objects appeared from the sky, chased peoqldired into their bodies a kind of light beam
such as a laser of two colors. All affected victitimsught that they had the ray sucked a little 8joo
giving rise to an anemic process. A fact later zaréd by blood counts performed by the medical
health authority on the island of Colares, Dr. \&ielé Carvalho. During the first two months of
Operation Plate nothing substantial in terms dftangs was recorded. However, in the last months,
as narrated by Captain Hollanda in an exclusiveriw granted to researchers Gevaerd and Petit
in 1997, the team apparently succeeded in expéngnand documenting some striking
manifestations of unknown nature. Allegedly, Hotlarand his team held numerous observations at
close range of UFOs in the outskirts of Belém, amdn more importantly succeeded to obtain
several hundreds of photos and several hours of uped super 16 mm of UFOs. As revealed in
2009 [9], the National Information Service (SNHet1964-1985 military dictatorship's intelligence
agency, also participated in the Air Force missiGhassified government documents describe
several missions carried out in several BraziBtates. These missions were carried out by secret
agents enrolled in the so-called «Operacao Pre&dome reports filed by intelligence officers,
described “blue lights” that moved at high speedh@anwater in the Amazonian states of Maranhao
and Para. The documents include sketches of thdemtiied flying objects described by
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eyewitnesses and intelligence officers. After agpnately four months, Hollanda and his team
managed to reestablish peace and order in theBredAir Force then stopped suddenly «Operacao
Prato» without explanation and no information wasmmunicated afterwards. At that time Brazil
had a dictatorship government and, because of tih@tdocuments have been kept classified for
decades. However, starting from 2009, under thiemat FOIA (Freedom of Information Act) and
pressure of the UFO community, the Brazilian Airdeand the Brazilian Intelligence Agency
started opening up and releasing some files tdNdt@nal Archives.

[1978-2000], USA: Copper MedidcFamous Ufologist and author Jacques Vallee alszeca
up in the mid-1970s with a concept for attemptiogatch the UFO phenomenon in the act, under
the form of a system for long-term photographicvsiilance of UFO sites [10]. During a whole
year, between August 1978 and August 1980, Valiekhas son developed new instrumentation
allowing photographs to be taken of remote sitesthia field using an automatic camera
camouflaged as an ordinary rock. The camera dravep&rom a separately buried battery unit and
took sixty exposures during a six-hour period edaly, then went to sleep for eighteen hours,
starting again at the same time the next day. Hoeesabn to take pictures in daylight was guided by
the fact that the UFO sightings by the witnessakriepeatedly occurred between 10:00 and 11:00
A.M. The camera produced 6mm color exposures usidigpary Kodak film, and the images could
be enlarged to give clear three-by-five inch-prifitsey installed the device on an isolated slope in
California, overlooking a canyon where UFO had atpdly been observed. In terms of
instrumentation they chose to use Bell & Howellsgutameras using 16mm film in fifty-foot rolls,

a 25mm Berthiot lens that could be set from f1.911®, the slowest possible daylight film. The
camera was connected to a intervalometer timirguitito send pulses to the camera. Power source
was a set of two Eagle-Picher batteries mountedite a twelve-volt direct current source. As
illustrated by fig. 6, the concrete shell for tr@rera had been very cleverly produced. It was very
hard, shaped like a rock with encrusted bits of dvand leaves so that it would blend in naturally
with the hillside. The shell was split in two sattihe top could be removed, exposing the camera
itself. It was filled with wax to insure a very hgfit, leaving no room for insects and creating a
water seal around the device. Although Vallee'seexpent did not reveal any UFO and was
eventually discontinued, it certainly demonstrateat such technology and tactics could be used on
a routine basis whenever there was recurrence @f pfenomena over a given area.

Fig.6. Vallee’s automatic camera camouflaged

[1984-Today], Norway: Project HessdalenHessdalen is the name of a small valley in the
central part of Norway, roughly 15km long and 5 Kmdey with only 140 inhabitants. At the end of
1981 strange unknown light phenomena started tceapfrequently at numerous locations
throughout the valley. Until the end of 1984 thikgkts appeared up to 20 times a week. Then the
frequency suddenly decreased to only once or tevicenth. Most of the observations fell into one
of the following three categories: A big yellow Higthat moved slowly around in the valley, or
would be stationary for some minutes or more thmh@ur. The anomalous light could show up in
all weather conditions and was seen at differdittidkes, either high in the sky, or just over thefr
of the houses or even down on the ground. Whitdwe flashing lights which would last only from
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a fraction to a couple of seconds and which coblalxsup everywhere in the sky. Several lights
were together, with a fixed distance from each otlieseemed like the lights eliminated from a
black object. Mostly it was two yellow or white litg and a red one in front. No one could provide
explanations for these lights and quickly the Nagiaa valley became known as a «UAP hotspot»
and internationally known as the «UAP laboratongs. no official institute with government
support had shown interest in the unknown lightge individuals decided to set up their own
research project. Project Hessdalen was born in 1988 and was primarily aimed at identifying
the nature of the phenomena through gathering tsicetiata, and secondly at raising the interest of
the mainstream scientists. A first field expeditiwas carried out from 21 January to 26 February
1984, during which a total of 40 volunteers papiated. Various instruments were installed at the
headquarters, which was a trailer located on ahillo other groups of participants, equipped with
cameras, were located on two of the nearby mouwsitain

Fig.7. Project Hessdalen Automatic Measuring Stationkframed «Blue Box»)
The following instruments were made available i fileld:
» camera with gratings, type Paton Hawksley;
« seismograph “MEQ-800 portable seismic system”;
e radar “Atlas 2000”, with a wavelength of 3 cm anshaximum distance of 33 km,;
e spectrum analyzer Hewlett—Packard; magnetometeigktexmodel FM100;
» laser 633nm Spectra-Physics model 155; Geiger eoumtluding two radiation alert mini; IR-
viewer FJW model 80045.

The results of these five weeks of field work wesaticularly positive [11]. A total of 53
unknown phenomena were observed and corroboratédtive scientific instruments. Not only
were some pictures with the lights’ wavelength riisttion obtained, but also some radar
measurements, changes in the magnetic field, regsan the spectrum analyzer and even more
strangely, reactions to laser. The laser had beerga towards a flashing light, in two different
cases, for a total of nine times. In eight of thiéses, a reaction occurred, through a change in the
flashing sequence. Despite the fact that no coivdusxplanation for the luminous phenomena
could be found, the 1984 scientific campaign hathalestrated its reality and that it could be
scientifically measured and studied. Contrary tortfagority of projects referenced in the figure 10
below, the Hessdalen’s activity is still running agd 30 years after its inception. Field work and
science camps are run, new strategies and equipaneriieing developed, international alliances
sought and established, and efforts for attradtiegnterest of the scientific community are pudsue
[12].
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[2000-2012], USA: The Marfa Lights investigation

Fig.8. Station «Owlbert»

Starting in late 2000, an investigation was conedcinto unexplained nocturnal light
phenomena near a small West Texas town by the mdrivarfa (population 2400). Infrequent-
unexplained lights phenomena are sometimes seenmiies east of town in a region known as
Mitchell Flat. History of these observations presgaarrival of European settlers. Native Americans
believed them to be stars that had fallen to editis investigation was a self-funded study effort
by James Bunnell after he and his wife witnessedettibly dynamic long-duration light activity
(seven hours on the first night) that seemed ty @ehventional explanation. Purpose of the
investigation was to try and determine the sourw teue nature of the phenomena. The principal
challenge of the investigation was infrequency gearance (about 8 to 10 event nights per year)
and unpredictability where they might occur. Thagg¢omated monitoring stations, «Roofus 2003»,
«Snoopy 2004» and «Owlbert 2006» (see Fig. 8) werstructed and used together to capture
nightly video [13]. In addition, onsite observatowere accomplished on 280 nights using a variety
of binoculars, cameras, and telescopes plus a repestier, and various meters including
magnetometers, EMF meters, gas meters, air ionteguand a Geiger counter. The investigation
began in December 2000 and was concluded in Dege2ie.

During his research project, Bunnell’s principaldings were the following:

» No correlation to sun spots, coronal mass ejectieolar X-Rays or other solar events could be
found;

» Marfa Light (ML) events show great variety with Bagvent being unique in appearance and
point of origin;

» Mitchell Flat (where MLs are most commonly seerg hiaderlying tuff (compressed volcanic
ash) to a depth of ~1000 meters;

» Triangulated ML points of origin appear to be asstec with tectonic fault zones;

* MLs are nocturnal and may occur anytime of nighttiame of the year;

* MLs are sometimes stationary but more often trheeizontally at altitudes of 130 meters or
less. MLs sometimes shoot high into the sky;

* A small percentage of ML reports are believed té-a&n Morgana mirages caused by
temperature inversions. Most are not mirages;

* MLs usually have continuous spectra suggesting ad@mombustion processes;

* MLs appear to be completely unaffected by wind;
MLs are silent;

* MLs are usually yellow-orange but sometimes tuighirred and, on occasion, blue or green in
color;

* MLs execute step changes in brightness;

» A characteristic common to MLs is turning on anf] e¥en when traveling.

Ultimately, Bunnell concluded that other than igfuent night mirages, ML characteristics
were consistent with multi-phase plasma interacivith the atmosphere and that a suspected
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source of MLs is plasma bubbles generated deeprgmuaend by extreme tectonic pressures and/or
heat.

[2004-Today], Italy, Project UAP-Italia

Montefiorino, a small mountain village situatedtla turn of the Tuscan-Emilian Apennines
and the Modenese, lies at an altitude of 790 meteis in this remote location that a research
program called «Project UAP-Italia» was inceptedl&97. Created by Nicola Tosi, an amateur
astronomer of the «Centro Ricerche Appennino Mosiesethis project aims at monitoring UAP in
the low atmosphere of the Apennines [14]. Manyitesties had been collected throughout the
years regarding the observation of unconventiolyald objects passing over the Tuscan-Emilian
Apennines and Modenese. Tosi decided to set uptbjsect because he believed that there was the
need to understand what phenomena could be thee aausuch sightings, and under what
circumstances such phenomena could appear. Nowadagsproject includes various team
members, all amateurs, but who accumulate overtywgears of experience in various fields
ranging from astronomical photography, geologytteacience, research in long waves VLF (Very
Long Frequency) and ELF (Extra Long Frequency).

Fig.9. Project UAP-Italia

The overall research methodology of Project UAMdtanvolves the following main
activities:

» Continuous monitoring of the area along the Tud€amnkan Apennines and Modenese,;

Analysis of data obtained,;

Analysis in comparison with data from other geogregiocations;

Publication of any report.

Being given the large geographical area to be rooett it was decided to select not only one
location in the field but four different ones. Thegewpoints were selected based on their very
broad view of the valley, accessibility and highitatles. In terms of organization, the project
currently follows the following method: at leastite a week the research team choose and prepares
one of the four locations as base camp. They theokcand select a particular observation point in
this area, ensuring that the surroundings areldaifar the monitoring.

In order to perform such activity, Project UAP-lgahas at disposal in particular the following
equipment:

* high resolution cameras, digital SLR cameras wiiDCand C-MOS modified adapted to
resume a wide range of frequencies between 300dmM.Z00Nm;

» CCD cameras cooled sensitive UV-IR;

» apochromatic refractor telescopes of varying aperand focal targets focal ranges to allow
high-resolution images and magnifying lenses wsph&ric ED low dispersion to eliminate
aberrations and aspherical spurious effects likeatons or astigmatism of light sources;

» special filters to resume in the different lengdfishe visible spectrum and invisible;

» spectrograph for Baader readings spectrometrig/aesi

* ELF and VLF receivers longwave band continues 048 for long waves;

» radio frequency scanners to 0.1-4.00 GHz;
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» geiger counters for the digital and analog emissionitoring radioactive alpha, beta and
gamma;

» optical and laser gas of different Power to theremvnental stimuli;

* Thermo Infrared Camera model AVIO- TVS.

Therefore and similarly to some previously desatibeojects, this instrumentation allows to
obtain optical data in terms of high-resolution gesa and footages, and also the collection of
various data detected simultaneously by otherunstnts in different wave frequencies. This
includes in particular the detection and analy$ikght spectra, useful for identifying the chenlica
and physical properties of the phenomena.

Project UAP-Italia is also seeking collaborationthvother specialists in order to refine their
instrumentation. Recently, they had the opportuttitpugh the collaboration of Daniel Gulla, to
use a new multispectral CCD (cooled) camera. Thgem allows, through the use of filters
interferometer at various frequencies, to takeupeg in high definition on frequencies between 200
and 1300nm. These frequencies would have been siig@sto reach without this vital
collaboration.

For the interest of other UAP researchers, thefkajures of this sophisticated camera are
given herebelow:

* 1048 x 1048 CCD sensor with high dynamic and vagi Bensitivity (military device);
» Cooling the sensor down to -60 ° C;

» Sensitivity extended to small swarms of photons;

* Optical quartz and calcium fluoride for wavelengbtesween 200 to 1300 nm;

* Very high quantum efficiency over the entire spaidband,

* Mechanical shutter and wheel holder 8-band filters;

* Acquisition mode Multispectral and HyperspectraCfLexternal);

* Combination and RGB Full Color photos for UV andd&or;

» Various ways of reading and viewing, with subtractof noise, FFT filters.

Such methodology and tactic have already produaedessful results, especially when the
team efforts focused on the second observationeceat vantage point close by the Pietra di
Bismantova, which is a geological formation in feggiano Apennines. In January 2012, a group
of researchers of the Project UAP Italy photograpbwe two different days, an anomalous luminous
phenomenon. Few minutes before noon, they firsttqgraphed a luminous form apparently
stopped on a rock at the foot of the stone, andhvbkiayed there for five minutes. A few days later,
in the afternoon, they also noticed the phenomeémdhe same area, but this time managed to take
a picture of the phenomena in the frequency vidiblthe naked eye. The images show a spherical
shape in motion with a faint colored trail behind@verall, Project UAP-Italia has documented
dozens of luminous phenomena of unknown originiatehd to proceed in the future according to
two lines of actions. The first line is to use e tfield some low-bandwidth receivers VLF and ELF
and secondly to do some historical research on festtmonies. However, the researchers
emphasize that progress might be slow as the prageentirely self-financed and scientific
instrumentation can be quite expensive.

Key findings.

1. General. Contrary to popular belief, there have been mantengits at field
measurement/detection of UAP and very few of thesnevwpredicated on an extraterrestrial visitor
hypothesis. As can be noticed in figure 10 belaeldfexperiments peaked in the 1970s and early
1980s, and then virtually disappeared in the 1990&. decline may be attributable to different
factors, like the closure of the American projeBlue Book», the decrease of UAP sightings, the
focus on other topics in the USA (e.g. Roswell,wadtidhns) and even to the fact that the institutiona
and scientific climate gradually becoming less supype of studying UAPs. The above table also
reflects an obvious increase since the 2000s imdaingber of initiatives around the world (mainly in
Europe). Several long-term field projects contimmte the new millennium, including the Project
Hessdalen (Norway) which is running since 1984.l@iv UAP researchers have attempted to use
scientific instrumentation to measure and asses$&JtP phenomenon. They have deployed more
equipment and in many more locations than the fewegiment projects that attempted similar
research. The majority of the systematic, instrueeefforts have in fact been devoted to the study
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of «nocturnal lights» (also called «earthlight$)om this survey, it appears evident that that this
kind of phenomenon is much more frequent than tedotunidentified structured aerial objects».

2. Field tactics. This study revealed that early projects centerecdaquiring photographic
evidence and the detection of fluctuations in mégrields, on the assumption was that UAP were
at least emitting some type of magnetic field (spigrof compasses has been described in some
cases). Most projects that used an automatic trigged some type of magnetic detection, and this
often led to too many false positives. Areas wheatecturnal light» activity occurred frequently
(e.g. Yakima reservation, Marfa, Hessdalen) becautside «laboratories» for physical research,
locations where scientific observations and measentés could be conducted with continuity.
Field work often used state-of-the art equipmerdgpde small budgets. As researchers suspected
that the UAP phenomenon emitted radiation at séweaaelengths and as technology became more
powerful and affordable, new sensors sensitive itierént wavelengths of the electromagnetic
spectrum were added to the optical instruments T@ppenish, Starlight, Marfa, UAP-Italia).
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USA U.S. Air Force
Magnetic Detection Network France LDLN
Tully Monitor Stations Australia S. Seers, V. Mele
The Exeter Experiment J. Oswald
Project MADAR F. Ridge
Toppenish Field Study D. Akers
Project Identification Dr. H. Rutledge
UFO Watch PMS
Project Starlight Intemational R. Stanford
Operacao Prato Brazilian Air Force (FAB)

Dr J. Vallee
on a

MF gnetic Detectors Denmark
Team Note Field Portugal CEAFI
Ring-Koltso Russia Soviet Ministry of Defense
Project Hessdalen Norway E. P. Strand, B. G. Hauge
Identification OVNI & Tours Hertziennes Belgium SOBEPS
45°GRU Italy J. Ercolini
Marfa Lights Investigation USA J. Bunnell
Kingsland Observatory Ireland E. Ansbro
Mission to Ontario Canada Dr. Massimo Teodorani
Institut Fur Technische UFO-Forschung Poland, Norway ~ G. Groschel
Project UAP-ltalia

Fig.10. Field experiments timeline

3. Field StrategiesUAPs do not appear everywhere. While some proj@etsed instruments
at spots where UAP are more frequently seen (eayfdyl45°GRU), others placed instruments
where it was convenient (e.g. Exeter, Starlighth)e Tormer had more success than the latter.
Advances in technology and informatics allowed tinéroduction of automatic unmanned
observation stations (e.g. Hessdalen). A «hit amab rstrategy of moving the experts and
instruments to a location where activity was presigwbserved has been successfully adopted by
different projects (e.g. Project Identification, @acé&o Prato). Other innovative approaches have
included attempts to «catch» the UAP phenomendhearact. These have included camouflaging
an automatic camera as an ordinary rock (sleepesyty), quietly pre-positioning a network of
observers in strategic places over an extendedidnyand, in one case, attempting to trigger UAP
activity over a specific location through an in@eaf military exercises (alleged Russian military
operation Ring-Koltso). Increased of cooperatios h&so been attempted in order to share the
resources and maximize the chances of detecting. FAP example, Project Hessdalen begun in
2000 to build up an international technical coopera(Norway, Italy, France), for increasing the
range of instruments investigating UAP’s electrong signature (e.g. using radio astronomy
techniques, infrasound array, UHF radar). SimilaRyoject UAP-Italia has also started building
partnerships with other specialists in order tineetheir instrumentation.

4. Results.For the most part, photographs and spectra data heen the most useful data
collected by these projects, demonstrating unegailypthat aerial phenomena exist which cannot
be conclusively identified. Pictures have also besflected automatically (e.g. Marfa and
Hessdalen). Some success in recording other anamalwysical data has also been claimed (e.g.
magnetic anomalies, radar correlation).
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Fig.11 Field experiments location

5. Limitations and shortcomings. The analysis of these instrumentation projects have

allowed to highlight some most common problems,itations and shortcomings faced by the
researchers. The following list can serve as alchstfor future initiatives, before any start.

Problems with financial resources;
Organizational and logistics capabilities;
Lack of competent technical personnel constantiilalle in the field;
Incomplete familiarity with the instruments;
Difficulties of a regular and prompt maintenanceiniyihardware or software failure;
Unprepared governmental teams sent on the field;
Human observers and researchers are highly sugigeatid, particularly in a situation where a
novel observation occurs, they are looking for gplanation for what they experienced. The
latter can lead to some very erroneous conclusions;
Results of UAP field experiments efforts have altm@ser been published (Hessdalen’s work
has been an important exception since a few yems a
Lack of exchange of experience between researelcenss the world.

Conclusions.The ultimate goal of instrumented field studiesoisascertain the nature of the

UAP phenomenon and which known physical explanatican be extracted from it. In historical
retrospect and in relation with scientific methaddsearch for extraterrestrial intelligence, it ¢smn
argued that the UFO phenomenon has opened up detetgymew dimension, not fully recognized
by science. However progress needs to be madech explorative instrumented missions. As a
contribution to allowing this past fieldwork to giei future projects, the following paragraph draws
a clear synthesis of key points identified throughtinis research study and formulate specific
practical recommendations for future instrumenteshiboring missions in the field.

Field studies should definitely be done where UARenmore frequently been reported, as there
is a very small likelihood that a UAP will be detiset otherwise;

The UAP phenomenon, even in areas where it occars frequently, is still intermittent in its
appearance and so research most continue for manghs) at least;

The most successful projects were those wherendssa could be on-site with equipment and
could both initiate and visually corroborate instiented observations;

Some projects have managed to acquire some pretyriiada, albeit inconclusive. It can be
concluded that anywhere that UAP appear often dnthey can be photographed. In this
respect, UAP are literally «real»,

The past limited success of the past field stuplfesides support for continued and enhanced
field work;

Whatever UAP are, they can be studied with thet mgfuipment in the right place at the right
time. The challenge is not the technology, butatier two components;

Progressing on UAP physics’ working hypothesesnly teasible if field work includes
simultaneous measurements with sensors functi@atidgferent wavelength ranges;
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* A robust automatic monitoring system appears tthbdest trade-off option, and ideally a
network of several stations;

* Advances in technology and informatics open up asd/more effective options for the
detection and analysis of UAP;

» The amount of funds required for field study of glenomenon is not excessive, as shown by
past efforts, but any project requires a sustagitt over time, and thus long-term funding;

» Having a network of observers and a comprehensie k&porting network near station
locations is very important to coordinate physio@asurements with UAP sightings, and
projects often had less success with this aspdbtieoivork;

» Field studies require effective collaboration begwacientists from several disciplines (e.g.
atmospheric physics, geology, meteorology);

» Cooperation between UAP field works specialistausthde strengthened;

» Accurately documenting and preserving the infororapertaining to field experiments is
required for guiding future projects;

» UARP sightings reliable databases/statistics (eaqmfGEIPAN) are indispensable in order to
refine instrumentation and research strategies.
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UFO IN UKRAINE: LANGUAGE OF NUMBERS
Sochka Y.V1
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HJIO HAJ YKPATHOIO: MOBOIO CYXUX HAUDP
Couka SI.B.
YV pornor, koopauaarop ykpaiscskoro ydosorianoro kiay6y «YO®OJOC» (1998-2015).

Abstract. The article contains statistical information abgeaheral characteristics of UFO based on
more than 1250 reports concerning the observationnafentified flying objects above Ukraine,
gathered in the course of so called "Social UFOitoang project in Ukraine" (UFOBUA).
Anoramis: CTarTs MICTHTh CTAaTHCTHYHY iH(OpMAIlI0 IMOJ0 OCHOBHHX xapaktepuctuk HIIO,
3acHOBaHy Ha O1bII HiXK 1250CBiAueHHSIX 1010 CIIOCTEPEKEHh AaHOMAIBHUX aTMOC(HEPHUX SBUIIL
HaJ TePUTOpier0 YKpaiHu, 310paHux y Xo/1i T.3B. «CoIiaTbHOI0 MPOEKTY MOHITOPHHTY B YKpaiHi».

Beryn. Crartuctuuni  pocmimxenass HJIO mpoBomsTe 13 MeTOO BHBYEHHS YacOBUX,
MPOCTOPOBUX, (PI3MUHHUX, ONTHYHUX, JHHAMIYHAX, COMIOIOTIYHIX XapaKTEPUCTHK, a TAKOX BILIHBY
AQHOMAJIBHUX SIBHII] HAa TIPUPOJLY, JKUBI opraHizmu ta moauny [1]. ¥V mepion i3 1998mo 2015pik nisiB
ydomorigauit kiryd «YDOJIOC», sxuii 30upaB i aHaTI3yBaB MOBIIOMJICHHS YKPAiHCHKUX CBIJIKiB
HJIO («rapstua tenedonna miHis» [2], MOHITOPUHT TpecH, €eKTpOoHHI aHkeTH oueBuanis HJIO
tomo). Criouatky 1ie OyJid eNeKTPOHHI 0a3u JaHHUX, SIKi BAKOPUCTOBYBAIKCS CIIBPOOITHHKAMHU Ha
JOKaIBHUX KoMIT toTepax, a y 2009porti Bonu Oynu onmyOmiKoBaHi B 3araibHOIOCTYITHOMY (hopMari
— Y BUIJISIIL BeO-104aTKy, KOTPHUM 3roZJ0M OTpUMAaB Ha3BY «TPOMAJICHKOT0 IPOEKTY MOHITOPUHTY 3a
HJIO B Ykpaini» - UFOBUA [3].Cranom Ha nmouatok 2015poky B HbOMY 0YJI0 3aJOKyMEHTOBAHO
oimpme sk 1250 moBimomieHs npo croctepexxenns HJIO man Ykpainoro, Ha 6a3l SIKUX MOXKHA
MIPOBECTHU TIEBHI CTATUCTUYHI JIOCITIIKESHHS.

MeTta Ta 3aBIaHHS JOCTIIKeHHsI. METOIO CTAaTHCTHYHUX JOCHIDKEHb € TIOBEPXHEBHIM
aHaji3 nepBHMHHUX NoBigoMieHb npo HIJIO, cmpoba crporHo3yBaTH MOMKIJIMBI 4eproBi Quisinu
(axtuBizanii HJIO) um meBHi corianbHi 30ypenHs, moB s3adi i3 HJIO, nokanbHi akTHBi3arlii
(deHOoMeHy B TMeBHOMY Micli abo HaBiThb B meBHUU dYac. Kpucramizarmis 3i0paHux BigomocTei
MPU3BOJUTE JI0 y3arajlbHIOIOUNX PE3YJIbTAaTiB: JOCIIAHUKA MAaOTh MOXKIHBICTHP HA0YHO 3pOOHTH
BHUCHOBKH TIpo Jesiki TpaHi «pernomeny HJIO», mopiBHATH iX 13 BIacHUMH AOCTiKeHHSMU. [Ipu
IIbOMY HEOOXiJTHO BpaxOBYBATH, IO CTATHCTHYHI JOCTIPKEHHS B CHJIy HEoOXimHOi (opMmaizarii
BUXIJHHUX JAHUX BEIYTh JI0 JIEIKOr0o 00'e THAaHHS 3MICTOBHOCTI 1 CIIOTBOpeHHS iHpopMartii. Pazom i3
TAM BOHHU HEOOXIJHi JIJIs OTPpUMaHHS y3araJbHEHUX XapaKTEPUCTUK TOTO, IO MU Ha3MBAEMO
«peromernom HJIO».

OcnoBHuii matepiaj. O1xe, gk Burisinae «penomen HJIIO» moBoro cyxux nudp? J{ns mporo
MH PO3JIJIMMO BCIO HasSBHY NaNITPy MOBiAOMJCHBL Mpo cnocrepexkeHHs HIJIO 3a ximbkoma
O3HaKaMHU:

* PeuoBmii hakrop (1110 i XT0);
* Teorpa¢iunnii pakrop (e i CKiIbKH);
* Yacosuit pakrop (koum).

VY SKOCTI CHPOBHHU JUIsl CTATUCTUYHOTO aHami3y HaMm OyayTh CiIyryBatu 3ae0inbmmoro 1265
BHUIIAQJIKIB, Ki 3a10KyMeHTOBaHi y 0a3i qannx «UFOBUA>» [4]ctanom Ha cidenb 2015poky.

PeuoBnii dakrop. Y3araipHenuil nmoptper ykpaiHchkux HJIO moxkHa ommcatu Kilbkoma
psaakaMu. SIk mpaBmIIO, «TiTaro4i Tapijaku» (ipocToHapoaHa Ha3Ba «penomeny HJIO») 3'aBistroThes
y BedipHiil yac 1o0u HaJ MajloOHACEJICHUMH palioHAMH KpaiHW 1 BUTISAAIOTH SIK Pi3HOKOJIHOPOBI
BorHi y HeOi. HJIO 3'IBIsIOTHCS HECITOIIBAHO i TAKOK HECITOIIBAHO 3HUKAIOTH (Cepe/IHs TPUBATICTh
iX cmocrepexeHHs JexuTh y Mexax 1-10 xBmmmn). Pimko, ame Bce  cmocrepiratorsest HJIO
npotssroM 1-3 rojguH. IIIBUIKOTUIMHHICTE CTae MPUYUHOIO MajaoiH(GOPMATHBHOCTI TOBIJIOMIICHB
(BimcyTHI jmertaybHI JaHi, HEOOXiTHI, mepm 3a Bce, Ui iaeHTH]IKalii JiTarodoro o0'ekra, SIKUi
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IITKOM MOJXE BHSBHTHCS JITAaKOM, TBHHTOKPHJIOM, INTyYHHM CYINyTHHKOM 3eMii  abo
atMocepHuM siBuineM). KpiM Toro, ciijg maM'stat, IO JIOJMHA CEPEIHBOTO IHTEIEKTYaTbHOTO
piBHs 3amam'stoBye 10% Toro mo uye, 35% toro mo Oaunth i 55% Toro mo GauuTh i Uye
omHovacHo. OTxe, BiJl JOCHIIHUKIB BUCITH3a€e Oe3Jiu TOKIaAHUX JaHuX. J[o Toro ik, 6araro Xto 3
OYEBH/IIIIB PO3IOBIJIAE PO Te IO TPANUJIOCS Yepe3 Micsii ado HaBiTh POKH, KOJH HaM'SITh PO
HOJIIIO WIPUTYILISETHCS».

Xmo ix 6ayumsp? CKenTHKA CXWIBHI cTBep/KyBaTH, 1o HJIO 6ayaTh MOOIMHOKI OYeBH/III,
OTJKe, IIi TIOBIJJOMJICHHS IEpPII 3a BCe MOXYTh OyTH moscHeHi abo micTudikamiero abo X MpoCcTo
ramonuHaniero. OnHak HEBIpHO BBaxarw, 1o croctepiradi HJIO 3xebimpmoro mooawHoki. e
CTaJI0 OYEBUIHHUM TICNIS TOTO, SIK NpoaHaiizyBaBmm moHan 150 mosimomiens me y 2002 pori,
cuiBpobitTHuku YOOJIOC BcranoBunu: y 38% crnoctepekeHb ouyeBHelb OyB ofuH, y 22% —
HJIO 6aummm mapamu, a y 40% — HJIO crnocrepiraau 9uciieHHi odeBUAN. ToOTO y OULIBIIOCTI
BUIMA/IKIB 3HAXOAUTHCS KijbKka He3alexxHux cBiikiB mosisu HJIO. Ile cnpocToBye «1ycTONOposxHi
BUTAIKHA>» CKENTHUKIB [5].

@opma HIIO. 3a MakCHMaNbHOIO YHCEIBHICTIO «y Jifepax» KymscTi o0'ektu (27%),
quckononioui (13%), Touxosi (12%), pukyTHi, mutiaapuyHi (o 6%). He mooauHOKi ¥ eK30THYHI
dopmu HJIO: 3 kymosmom (3%), sitnienionioni (3%), pomGoBuaHi (2%). [TogpoOurii 3a KOXHOMO
KOHKPETHOIO (pOpPMOI0 MOXKHA IMO0aUnTH Ha rpadiky, Je MoKa3aHO YUCIIO Bij 3araabHOI KiJTBKOCTI
nosigomiiedb B UFOBUA cranom Ha 2015pik (puc.1).

KynACTI
auckoofpazhi disc-shaped ball-shaped

2 KynonoM 37 dome-shaped
W
i
.% nﬁueno,ﬂ.iEHi-35 egg-shaped
a .
= pomBoBnani o2 rhombic
=
"I LMAHAPHYHI 7 cylindrical
3
m .
=

TPHKYTHI 79 triangle

iHWe 182 other
o 80 160 240 320 400

Puc.1. Po3znoain nosigomiens mpo HIIO 3a 30BHIMHEBOIO (hOPMOTIO

3HayHMil iHTepec s Y(QOJOriB CKJIQJalOTh JAMCKOMOJIOHI, KyJSCTI 1 HpOJIOBryBarti
(mmmiHgpUYHI, curaponoaioni) o0'ekTH. AKe came i3 nmuMu (GopMaMu IOB'SI3aHE MEePEKOHAHHS
OaraTbOX OYEBH[IIIB MpO Te, IO BOHU OAuMIIM MPOJIT CaMe <«HEBII3HAHMUX JITAIOYUX O00'€KTiB»
SKOICh TI03a3eMHOI IUBLTI3allii, TaKk SK aBialiifHa TPOMHUCIIOBICTH TOKH IO HE BHITYCKAaE JIiTArO4i
00'€KTH y BHTJISL JIBOX CKJIAJCHUX Tapilok, abo ckaxiMo, y (popMi TPUKYTHHKA (HE KaXKydd PO
YOTUPUKYTHI Ta IHIIN €K30THYHI 00'ekTH) abo iHIUX TreoMeTpuuHHX Gopmamisx. [imoresa
OYEBH/IIIB MiJIKPIIUTIOETHCS 1 TUHAMIYHUMHU XapaKTEPUCTUKAMH Ta iHIIUMH SKOCTSIMU 00'€KTiB. Sk
MPaBIJIO, Ti ITHOPYIOTH IHEPIIO 1 CHIY TSDKIHHS, a Il IOKH He IiJ{ CHJIy 3e€MHHUM JIiTAITbHUM
anapataM. PasoMm i3 Tum, pisHoMaHiTTS (opMm HJIIO Moxe mosicHioBaTHCS 1 OCOOIMBOCTIMHU
CHPUHHATTS criocTepiraueM. CKaKiMO, CHIIBHUHN BIUIMB Ha BUIUMY (OopMy Hajgae pakypc (KyT), mij
SIKUM CIIOCTEPITaEThCsl 00'€KT 1 BIACTUBOCTI JIIOJCHKOTO 30py. Hampuknan, Ha Benwkid BiacTaHi
JIOCHTH CKJIQJIHO BiJIPi3HUTH IUIOCKHHA JHUCK BiJ KyJi, TPUKYTHHH O00'€KT Y TOPHU30HTAIBHOMY
MOJIOKEHHI MOYKHA TIPUIHSATH 3a JIUCK, a JIUCK Y BEPTHKAJIBHOMY MOJIOKEHHI 3a KyJIo i T.11. [6].

3nuByBaHHs BHKIHKae i 3matHicte HJIO mo tpancdopmariii (momimopdism). Haiigacrire
oueBuali Oauarh, sk HJIO y mompoTi 3MiHIOE cBoro BuauMy (opmy. Yacto 3ramgyeTbest y
MOBIIOMJICHHSIX PO3JIiJIEHHS 00'€KTiB Ha OKpeMi YaCTHHM (CErMEHTH) i3 IMOJANBIINM 3'€THAHHSIM.
3ranyetbes i Buxin 3 Benmukoro HJIO 00'exTiB MeHIHIX po3MipiB (T.3B. «kopadenb-MaTKa» BUITyCKae
mosyii). Ilocrae ixme nuranus: «Sxuit mexanism nogimopdizmy HJIO, ska cuma BupoOise i
MBHUJKI 3MiHU?» HaBpsin um XTOCh BIANOBICTH 3apa3 Ha Iie. MOXKHa TUIBKH 3/10TaJyBaTHCH.
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MaOyTh, CTYIiHb pPO3BHTKY TOro, Imo Mu HasuBaemo HJIO, HacTiIbKM BHCOKa, IMO BCi IIi
MeTaMop(o3u 3iHCHIOIOTHCS CUIIO0 po3ymy [7].

I'eorpadiunmii ¢axTop abo TepuropianbHa akTHBHICTh. Ha minctaBi monax 1000
MIOB1IOMJIEHb, 0€3yMOBHO, MOKHA BUIUIUTH Ha KapTi «ymo0ieni» micis HIJIO. Bouu ne OyayTh
HACTUTBKH JeTalli3oBaHi, aje Bce K. Kiactepwsarlis MOBiTOMIICHh Ha Mamli YKpaiHU Ja€ HaM
HACTYIHY KapTuHy (puc. 2).
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Puc. 2. Knacrepuzanist HJIO-nosinomnens Ha mari YKpaiHu
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VY tabawmi HaBeneHo po3mojii ykpaincbkux HJIO mo perionmax Ykpainu (cydacHi maHi y
nopiBasHHI 31 ctaructukoro 2007poky [8]):

Hampsim Cranom Ha 2007pik (%) | Cranom na 2015pik (%)
IliBgens 40 32
[TiBHiu 22,5 25
Cxin 17,8 20
I{enTp 7,5 12
3axin 12,2 11

Po3nooin ykpaincokux HJIO no obnracmax kpainu. Cranom na 2015 pik, mani UFOBUA
JIAt0Th HACTYNHY KapTuHy (puc.3):

BiHHHULEKE
BonwHCeKa
AHinponeTpoBCEKE
DoHeukeks
HuToMHpCEKE
JakapnaTceka
Janopizeka
Ie.-Ppankieceka
Kunieceka
Kipeeorpagceka
KpuMcera
NyraHceka
Neeieceka
Mukonaieceka
Cnecera
MonTaeceka
PieHeHcekE
Cymcerka
TepHonineceka
Xapkieceka
HEpCoHCEKE
KMENEHHLEKE
Hepraceka
YepHririeceka
HepHieeukska

UFOBUA - 05/01/2015

0 &0 120 180 240 300
Puc. 3. Po3nouin ykpaiacekux HJIO o oGmactsax Ykpainu
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3 rpadiky BummBae, mo HaiOimem HJIO-akTuBHI oOnacTi y kpaiHi: Kuisecvka, Kpumcvka,
Joneyvra, Ooecvka ta Xapkiecvka. Maiixe aHaNOTiUHI pe3yJbTaTH OyJIM OTpHMaHi 1 B ONEPeHi
poku. CrabilbHa aKTHBHICTH Yy 3a3HAYCHWX perioHaX IPOTHO3YETbCS 1 B MalWOyTHBOMY,
BpPaxOBYIOUH HasBHY JIMHAMIKY, & TAKOX JIEsIKi 0COOIUBOCTI camux objiacteil (rycrora HaceleHHs,
reorpadivHe MOJI0KEHHS, IHyCTpiai3alis i T.1.).

OxpeMo Tpeba 3a3HAUUTH, IO HA Mali YKpaiHU YITKO HPOCIiIKOBYETHCS HArpoMaJKEHHs
HJIO-MiToK y 30HI TaKk 3BaHOTO «YKpaiHO-POCIMCHKOrO TpUKyTHHKa». lle yMOBHHWII paiioH,
obmexxenuit Tppoma Toukamu (Kuis-Kpum-Boponex), HallO1IbIl akTHBHUMY B IIaHi mosieu HJIO
mictamu. Cromuigs i Kpum  (ocobnmBo IliBaennuit  beper) 3aBxkmu gigmpyBanmd  3a
cnoctepexkenassMu HJIO. BigHOoCHO TpeThoi BepIIMHM TPUKYTHHKA, TO MicTO BopoHex €
CaMOCTIITHOIO «T'€0aKTHBHOIO» 30HOI0 (B 0araThoX JOBIIHUKAX BOHA 3raayeThes sIK «BopoHe3bka
aHOMaJibHa 30Ha»). Y 1IbOMY TPHUKYTHHKY pO3TalllOBaHi BEJIMKI  YKpaiHCBhKi  MicTa:
JuinponetpoBcrk, 3amopixks, [lonraa, Xapkis, Cimbpepomnons, Xepcon, KipoBorpan ... B Hebi
skux dacti mosseM HJIO, a Takoxk po3ramioBaHi caMOCTiiHI aHOMaJIbHI 30HH, TaKi K <«3armopi3bKi
Kona», «XapkiBchbka aHOMaJIbHA 30Ha» 1 T.1. [9]

YacoBuii paxrop. CTaTUCTHIHO BIAIOCS BHUSBUTH psij 3akoHOMipHOCTe# mosisu HJIO B
3aJe’)XHOCTI BiJ wacy. bymm ckmaneni rpadiku aktuBizanin HJIO B 3aiexxHOCTi BiJ Takux
BHMIPHUKIB SIK PiK, MiCSIIb POKY, Yac J00H 1 T.1.

Poxu. CopryBanns cnocrepexxenb HJIO Han YkpaiHoro 1o pokax Mmokasye Ha JUBHY, CXOXKY
Ha coHsuHy (pa3 y 11 pokiB) aKTUBHICTB, IKa BUPAKAETHCS (IIAIIaMH B KiHII KOXXHOT'O JTECATHIITTS.
Oco0UBO SICKpaBO MOYKHA MTPOCTEIKUTH IIH0 TeHAEHI0 3a octanHi 50 pokiB (puc.4). Lls TenaeHIis

HACTUTBKH CTiliKa, 10 MOXXHA CMUIMBO TporHo3yBaté akTuBHiCTE HJIO B YkpaiHi B HacTyIHI
JIECSATUIITTS.
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Puc.4. [liku aktuBHOCTI HJIO criocTepiratoTecsi B KO)KHOMY JecsSTUPiudi
(3a 2015pik maHi mie He 3i0paHi)

[M{oxo mpuuna HJIO-akTHBHOCTI y MEBHI HMPOMIKKHA Yacy (BHKOPHUCTOBYIOTHCS TaKOXK Taki
TepMiHu K <«aktuBizamiss HIIO», «HJIO-0ym», «apimounuii 6ym», «y@oJjoriuHa JTHMXOMaHKa,
«pasm»...), TO JOCITITHUKH HE CKYIUIATHCSA Ha Bepcii. J[esKi BBaXKaroTh, IO Y MEBHI MEPioau dacy
3eMyIsl BXOJHMTH B Ti 00JacTi MPOCTOpY, A€ HE «Ii€» 3BUYAHMNA TPUBUMIpHHHA BUMIp, 1 MU
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cnoctepiraemo «darrects HJIO» — take co0i «aiepexpecTs ABOX CBITiB» y ojHiN roiontuHi! [HIm
nociigHuKd Big3HavyaoTh (EmMe Mimens, Petimon Beitn, 't Kenci — y ®panmii, byenta — B
Icmanii, OnaB ®@ontec — B bpaswuiii), mo 30iabimeHHs yncia crnoctepeskenb HJIO Bim3HavaeThest y
nepioju HaiOLIBIIOro HaOIMKeHHsI Mapca 10 3emiti, B Iepio/i MPOTUCTOSIHB (TaKi MPOTHCTOSHHS
MOBTOPIOIOTHCA KOkHI 15-17 pokiB) [10]. Jleski 3HaxX0a9Th B3a€MO3B'130K MiK mosBoro HJIO i
MICSYHUMU ITUKJIaMU a00 COHSIYHOIO aKTHBHICTIO (rpaBiTaniiina cuiia Micsist un CoHIlsl poOuTh Ha
3eMITIO BeJTMYC3HHMI BILUIMB 1, HE BHKIIFOUYEHO, TAKUM JK€ YAHOM MicCAIlb BIUIMBAE 1 HA BIAKPHUTTS
«BIKOH> B IHIIAN BUMIp)?

ITopu poky. I'oBopstuun mipo mopu poky, To Haituactimme HJIO 6agars BiiTKy i BoceHu (J1iTo —
31%, ociub — 25%,BecHa — 18%,3uma — 12%).Coix Big3HAUMTH, 110 JIiTO, K Haibimem HIIO-
AaKTUBHHUH NepioJl poKy, YacTO 3yCTPIUaEeThes Y aHAJOTIUHUX MiJpaxyHKax B iHIII Mepiofu dacy.
[Ipu 1bOMY, Teorpadis NMpu TakKWxX MigpaxyHKax He rpae Higkoi poui. Tak, ®@imrim IMOporHo i
Mepien Xoppiran y kuu3i «KonTakTt m'storo Buay» (2001pik) npuBoasats cratuctuky noss HJIO B
CIIA mo wmicsmgx, 3acHoBaHy Ha 3432 MOBIIOMJICHHSX, 13 SKOi BHILTABA€E, IO OUIBIINICTH IOSB
HJIO npunanae Ha 4epBeHb i JuIeHb (YiMMalia akTUBHICTh 1 BOCEGHH, 0COOJIMBO Y JKOBTHi) [11].

I'oBopstun ipo ce3onny HJIO-akTHBHICTH, CJIi1 BpaXyBaTH OJHY BaKJIUBY JeTallb. JITO —
MicsIli BiMMYCTOK, IIKITPHUX KaHIKYJ, JIOJUA MEHINe CIUISITh i B OCHOBHOMY IMPOBOJSATH 4Yac Mif
BiIKpuTUM HeOoM. To0To, aktmBHICTE HJIO B JiTHI MicsAIll pOKYy MOXE SIK pa3 IOSCHIOBATHCS
CIOCTEPEXKIIMBOIO aKTUBHICTIO JroAed. [1pu iboMy, 1HII JOCIITHUKY BBAXKAIOTh, IO JITHHO-OCIHHI
«pramm» O6e3mocepeIHbO SKUMOCh YAHOM TIOB'S3aHi 3 (Di3MYHAMH BiIaCTHBOCTSMEH camux HJIO
(aHanoriyHO, HAMPUWKIAA, JUIS 3aMyCKy KOCMIYHHMX KOpaOJiB y KOCMOC MHOTpPIOCH IHHA psij
CHeIiaIbHUX YMOB JUISI CTapTy).

Micayi. Ymo6nenumu Micsausmu st mossu HIIO Hag Ykpainoro 3aimuImnaroThbes: JIMTIEHB,
CepIieHb, BEpeceHb 1 kOBTeHb (nuB. pucyHOK 5). Illo 3HOBY-Taku MmoB'sA3aHO, IBUJIIE 3a BCe, 3
HiJBHUIIEHOIO CHOCTEPEKIUBOIO 3JATHICTIO Cy0'eKTa, a HEe 3 (PI3SMUHUMH BIIACTHBOCTSIMH CaMOTO
00'eKTYy.

CiyeHe |5EI

l4g

T

BepezeHE
KeiTeHe ]54
TpaeeHk
YepeeHE
NunexHe

CepneHe

BepeceHe

UFOBUA - 05/01/2015

HoBTEHE
NucTonag
MpyasHE

HE BKEZaHo 16§

[ 34 58 10z 136 170
Puc.5. HJIO-akTuBHICTS HaJl YKPaATHOIO B 3aJIEKHOCTI BiJ MIiCSIIS

JleTamizamiss MicSYHUX ITOKa3HHUKIB IOoKazye, mo Omm3pko 24% cnocrepexens HIIO
BinOymucs 3 1 mo 10 ymcno micsg, 41% —c 10mo 201 35% —3 2010 30uncno. Takum yuHOM,
aktuBHICTh HJIO mocuth OypXJIMBa B CepeInHI MiCSIIS.

Jni muncua. Posnonin HJIO-moBigoMiIeHb MO AHSIX THXKHS JIy)Ke HAOYHO LIIOCTPYE Ham
psAMYy 3aJIekHICTh akTHBHOCTI HJIO 3 aKTHBHICTIO CIIOCTEpiravis:

ITa — 11%,Bt — 12%,Cp — 12%,4Yt — 15%,I1T — 13%,C6 — 21%,Hn — 16%

OueBunHo, 1o Haivactime HJIO 6avath B cyOOTy 1 HeAItO, BIacHE, KOJIHM JIFOJA MEHII
3aiHATI TOOYTOBUMH IpoOIeMaMy 1 MalOTh OiJIbIIe Yacy OyTH Mij BIIKPUTUM HEOOM i MOTJISIHYTH B
Hebo.
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Jlesiki «TBEpe3i» roJIOBH KaXKyTh, IO rpadik MpsSMO LTFIOCTPYE 3B'SI30K i3 MPOCHKYBAHHSIM Ha
yik-eHJl B ma0ax i KUIBKICTIO TaM BHUIHUTOrO, aje JIOTCIHE IOSICHEHHS HE BUTPHUMYE KPHUTHKH:
ocHOoBHa Maca odyeBuamniB HJIO He Te, Mo TBepe3i, ajie Ha JI0oAady JI0 BCOI'0 MArOTh BHIILY OCBITY 1
BIKOM [JaJIEKO 3a IOHAILKO-HATBHUMA.

Yac 0oou. Haitwactime HJIO croctepiraroThest y BedipHiit yac q06u. Ha rpadiky Gaunmmo
(puc.6), mo mounHarouu i3 16-01 roguHU (32 KUIBCHKMM YacoM) i 10 24 HOYi 3/TiHCHIOEThCS 3HAYHA
KUTBKICTB 1X criocTepeskeHb. Jlyxke TUBHO, ajie (akT, IO BiJl TOAWHH HOYI i 10 6-1 paHKy aKTUBHICTh
HJIO Bure Hixk BpaHIli i BJIeHb, KOJH CBiJIKIiB (TeOpeTHYHO) MOryio Ou OyTh Oumbie (ake BHOUI
MOTEHIIi#HI criocTepiradi cruiath)! He 3aiiBuM Oyze 3a3HAYUTH, 110 MPOCTEKYETHCS BIAMOBIAHICTD 3
JTAHWMH, OTPUMAHUMH CTATUCTHYHUMH METOJ[AMHU B iHIIUX KpaiHax CBITY.

140
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84

56

28

o
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Puc. 6. Po3noain nosigomtens mipo HIIO Hax YkpaiHOIO B 3aIe)KHOCTI BiJl 4acy CIIOCTEPEIKESHHS

BucnoBku. CtaTucTi4HI JOCTIKEHHST MacuBiB moBimomiieHb po HJIO maroTh MOXKIUBICT
OTpUMAaTH, SKIIO He 00’ €KTHBHI, TO y3araJbHEHiI XapakTepucTHku «peHomeny HJIO». B cBoro
4epry BOHHM JIalOTh MOXJIUBICTh HAONMKEHO TPOTHO3YBATH  «IOBEAIHKY» (eHOMEHa,
crporro3yBary deprosi aktuBizamii HJIO 4m meBHi comianpHi HacTpoi. PesynasTarn momxo HJIO B
VYkpaiHi, OTpUMaHi HUIIXOM CTaTMYHHUX MiJApaxyHKiB, 371e01IbIIOT0 HE BUXOJATH 3a paMKu HUQp,
OTPUMaHUX B aHAJOTIYHUX JIOCIIDKCHHSX, MIPOBEICHUX B IHIMUX KpaiHaX CBITYy, IO CBITYUTH MPO
MOMIOHICTh y3aralbHIOIOYNX BUCHOBKIB.

He3spaxkaroun Ha BeJIMKY KiJIBKICTh TTOBiToMIIeHB po HJIO, iX cucreMarun3ariro Ta aHami3, Mu
SK 1 paHille 3MyIIeHI KOHCTaTyBaTH, 10 y BUBYEHHI LbOTO SIBUINA BCE I JOCUThH Oarato OLINX
IsIM. Xo4a Jiesike ySIBIICHHSI, BCe K, BUMAIBOBYETHCSI. SAITUIIAETHCS TTOKU TPOSIBIISATH TEPITIHHS 1
JIOTIUTIUBICTh 1 CHOMIBATHCS, IO HAKOMWYEHHS BCE HOBHX 1 HOBHX BIJJOMOCTEH pa3oM 3 iX
HEeyIepe/DKEHIM aHaJli30M IPOJIIFOTH CBITJIO ICTUHU Ha 3araJiky ()eHOMEHa «IITAlOYMX TapioK»

[12].
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KOHIOENIIA CUCTEMHU BUSBJIEHHA AHOMAJIBHUX ABUIL,
JITAJTbHUX AITIAPATIB, HA3EMHOI TEXHIKHU TA IHIIUX OF'€KTIB

Kupuuenko O.I .l, PagyrHnii P.B.

13aBigyBau inpopmariino-rexaivauM Bigainom YHJIHA «Boun», DAKC HTYY «KIII», m. Kuis,
VYkpaina

Abstract: In article is examined the conception of the dé@dized detection system of the
anomalous phenomena, flying and other objects.syeeem can be applied as a universal system of
monitoring of environment.

AHotamisi: Y cTarTi  pO3TISTAETHCS KOHIEMINST JIEIEHTPATi30BaHOT CHUCTEMHU BHUSBIICHHS
QHOMAJIBHUX SIBHIN, JHTAIOYMX Ta IHIMUX 00'€kTiB. CHcTeMa MOYKE 3aCTOCOBYBATHUCSA Yy SKOCTI
YHiBepCcaJIbHOI CUCTEMHU MOHITOPUHTY JOBKIJUIA.

Beryn. HaBkomozemHHE TpoCTip — CKIaJHE JWHAMIiYHE CEpeIOBHINEG, HACHYCHE
pi3HOMaHITHUMHU  (I3UYHUMH SBHUIAMH Ta oOO'€eKTaMHM crocTepexkeHb. lle 1 mnpuposHi
METEOpOJIOTiuHi, reodisudni Ta acTpodizuyni mporecu (pi3HOMaHITHI XMapd, CMepdi, I'po3H,
HOJISIPHI CsIiiBa Ta iH.), 1 MPOIYKTH TEXHOTEHHOI JIFOICHKOT NisUTbHOCTI (PI3HOTHITHI JIITANIBHI anmapary
—JIA, ximiuni Ta pagiodizuuni 30ymKeHHs atMochepHn), Ta iH.

AHoMasbHI aepokocMivHi sBuia (AAS), BiIoMi TakoX MijJ Ha3BOK HEOTOTOXKHEHI JIiTaJIbHI
06'extrr (HJIO) —11e dismuni 00'ekTH Ta SIBHINA HEBCTAHOBICHOI IPUPOIH, IKI MOYKYTh BiTHOCHTHCS
70 Ti€el abo 1HIIOI 3 BUIE3raJaHux kareropiil. Jlo HUX MOXyTh MaTH MpsiMe abo OIocepeaKOBaHe
BIHOIIIEHHS 1 TakK 3BaHi aHoMmaibHi 30HH (AS3), sk, HampuKIaa, HETPUBIAIbHI TCOMETPUYHI
dopmariii Ha CLTBCHKOTOCHOJAPCHKUX MOJSAX, (I3WUHI HPOSIBH SKUX MAlOTh CIOPIIHEHICTh 13
dernomenamu AAS Tta in. [1, 2].

Jnst  imenTudikamii Ta BHUBYEHHSI HEOTOTOXKHEHMX OO'€KTIB Ta HETPHUBIAIBHUX SIBHII
MPUHITAIIOBO BAXIIMBUM € TEXHIYHO Ta METOIUYHO ITiJITOTOBIICHE CIIOCTEPEIKEHHS, 10 3a0e3nedye
neBHy iH(opMaliiiHy HacCHYeHiCTh, Ha/lIHHY peecTpalito Ta MOXKJIMBICTD MOJAIBIIOI 00poOKH HOTo
pesynbrariB [3]. Takox BaXJIMBOIO 0OCTABHHOIO € HEMEPIOMUYHICTh Ta IMIBHAKOIIMHHICTE SBUII Ta
CIIOCTepEe)XEHb, IO IMPU3BOIUTH JIO HEOOXITHOCTI MOCTIHHOTO MOHITOPHUHTY OTOYYIOUOTO
cepenoBuIna, Hacamrepen, y AS3 Ta IHIMX TEPUTOPISIX, /1€ BIPOTIAHICTD MOSBA Ta CIIOCTEPEIKEHHS
HEOTOTOXKHEHUX 00'€KTIB 1HOI AEI0 BUIIIA.

VYV monepenHix myOmKaIisx HaMu PO3TISLIATUCS Pi3HI METOIM Ta 3acoOu peectpariii AAS Ta
iH. Outbmn orsiioBo [4]. YV nmaniit po6oTi OyIyTh IMpeCTaBiICHI MEBHI TEXHIUHI acleKTH peatizarii
CHCTEM BHSIBJICHHS Ta 1IeHTH(DIKAIlT HEOTOTOXKHEHHUX 00'€KTIB Y HABKOJIUIITHHOMY CEPEIOBHIII.
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OcHoBHMIT Matepiag. Y [JaHii cTarTli pO3NIANAETHCS KOHYenyis OeyenHmpanizoeanoi
cucmemu susenennsi AAA, 6esninomnux nimanenux anapamie (bI1JIA), nazemnoi mexuixu, nooeil
ma iHwux 00'€kmia, 3acCHO8ANHA HA MepeHCeyeHMPULHUX NPUHYUNAX.

Jlana cucrema CKIIaaeThes 13 MepeKi pIBHONPAaBHUX Ta HE iepapxizoBaHuX eneMeHTiB. Koxen
eJIeMEHT TOOYJIOBaHO 3a MOIYJIBHAM TPHHIHANOM. [[eHTpoM Ta HaWBaKIMBIMIOI YaCTHHOIO
€JIEMEHTY € TPOLECOPHHUM OJIOK, /10 SKOro MiJ'elHAHO HAOIp JATUYMKIB Ta MOIYNb 3B'3Ky. Bci
MOJIYJIl CITUIKYIOTBCS i3 TIPOIECOPOM 3a OJHAKOBUMH TIPOTOKOJAMH, IO Ja€ MOXKJIHBICTH
HapOIIlyBaTH KUTBKICTh MOJYJIB a00 3aMiHIOBaTH OJHI AaT4yuKu iHIKMU. [IponecopHuit Onok mae
6asy manux (BII), y sKy 3akiajeHO MNEBHY KiJIBbKICTh (MOPSIIKY KiTBKOX COTEHB ab0 THCSAY)
IMIIEpaTUBIB — €JIEeMEHTAPHUX IHCTPYKIIi HAa BUNAJOK Tiel a00 iHIIOI mojii, a TakoX KOMOiIHAaITii
MOJIiH.

3a JOMOMOTOI0 JAaTYHKIB €JIEMEHTH MOHITOPSATH OTOYEHHS i y pa3i CHiBHAMAIHHS BHSBICHOT
nomii i3 3aknageHuM B bBJ[ iMmepaTtMBoM [iIOTh 3a IHCTPYKIi€I0, HANOpUKIaA, MEpeaaroTh
MTOBIJIOMJICHHSI Ha TIEBHY aJIpecy. 3a JOTIOMOTOI0 MOJYJIIB 3B'A3KY €JIeMEHTH OyIyIOTh MEpPEeXKYy, /e
KOXEH eJIeMEHT Mae€ CBOIO YHiKaibHy azapecy. [laker iHdopmanii mMoxe OyTu mnepenaHuil sK
0e3mocepeIHLO THIIOMY €JIEMEHTY, TaK 1 peTpaHCIbOBAaHUN OJHUM ab0 KiJTbKOMa eJIeMEHTaMH JI0
KIHIIEBOTO ajpecara. TakuM UYMHOM Bifmajgae HEOOXiTHICTh BCTAHOBJIEHHS IOTYKHHX MOJIYIIIB
3B'SI3KY ¥ BHPIITYETHCS TPOOIeMa BUXOTY 13 JIaAy OJHOTO ab0 KUJTLKOX €JIEMEHTIB MEpexi.

[Iponiecopuuii 670K MPONMOHYEThCS MOOYAyBaTl Ha OCHOBI Mikpomporecopi cepii STM32
(Bapricts Bim 10 momapie CIIIA) a6o Raspberry Pigin 15 nosapis). Jlatunku 31 cTaHZapTHAM
inTepgeiicom komrtyioTh Bif 0.5 momapiB. Ha mnoTouHUET MOMEHT BHIYCKAIOThCS JAaTYUKU
OCBITJICHHS, THUCKY, BOJIOTOCTi, BiOpaIlii, TeTeKTOpH XIMIYHMX pev4oBHH Ta iHmm. HomeHkiarypa
JIATYMKIB Bech yac 30unbinyeThes [5]. CrmemianizoBaHa JeHHA Ta HiuyHa Kamepu s Raspberry Pi
KomTyIoTh Big 12 momapiB. Moayni WiFi xomrryrors Big 7 monapiB [6]. Jinst moOymoBu Mepexki
IPOIOHY€EThCs BUKOpUcTaru mpotokon TCP/IP.[lns nepenadi 3akpuTrX BiZIOMOCTEH MPOMIOHYETHCS
BUKOPUCTATH CTaHAApTHI abo cremiami3oBaHi 3aco0M CHMETPUYHOTO Ta aCHMETPUYHOTO
mmpyBanas [7]. Jlns enemeHTIB, po3MillleHWX Ha Aaxax OyIWHKIB a0o0 IHINMX MOiAHATHX Ta
MaJIOJOCTYITHUX MiCIlb, MOJKJIMBO BUKOPUCTATH COHSYHI OaTapei Ta MiHIaTIOpHI BITPOTeHEPaTOPH.
Jlist eneMeHTIB, pO3MIlllEeHNX Ha BEpXiBKaxX CTOBIIIB JiHIH eJIeKTpornepeaad MOXIINBE BUKOPUCTAHHS
MPUCTPOIB OE3KOHTAKTHOTO JKUBJICHHS 13 MEpeXi 3a paxyHOK eJeKTPOMarHiTHol iHmykmii. Jlis
€JIEMEHTIB, PO3MIIIEHUX Ha CTalllOHAPHUX O0'€KTaX i3 JIOKAJIBHOIO MEpeXero, IMiJKIIOUeHUX [0
iHTepHeTY, JKUBJICHHS MOXXJIMBO 3/IIHCHIOBATH IO MEPEXKEBOMY KaOeito. Y BUKIIOUHHMX BHITaJKaX
MOYKJIUBE JKUBJICHHS €JIEMEHTIB 3a JOIOMOTOIO MiHIaTIOPHUX TEPMOEMiCIHHUX reHepaTopiB.

[Tigkpecaumo, Mo onucysana cucmema po3ensioacmscsa y MiHIManbHil KoHQieypayii 1 Moxe
OyTH JOTIOBHEHA PI3HOMAaHITHUM JI0IaTKOBUM 00JIaTHAHHSIM.

BusiBjiennst Jjiirarounx o6'exkrtiB y Hiuami wac. Jlng BusBiienHs AAS, BITJIA ta iHmmx
JiTalouux OO'eKTIB y HIYHUH Yac Moke OyTH 3acTOCOBaHa CHCTeMa ONTHUYHOIO MOHITOPHHTY
TUITHOK 30psiHOTO Heba. [lpuwHmum il cucTeMu TOJSIrae y TOMy, IO MOAYJIh 32 JOIOMOTOIO
BiJIeOKaMepu Be/le CHOCTEpeXKEeHHs 3a 3ipkamMu Ta MicsmeM 1 (ikcye 3aTyasHHS 1X JITal0OUUM
npeameroM. st Toro, mo0 YHUKHYTH XHOHHMX CIIPAllbOBYBaHb il Yac 3aTyIISTHHS 31pOK XMapamH,
MpoIeCOpHUl OOK Mae TeBHY 0a3y JaHWX O3HAK, SIKi JO3BOJSIFOTH BIAPI3HUTH 3aTYNSHHS 31pKd
MIBUJIKICHAIM MaJIdM TPEIMETOM BiJ 3aTylsiHHS TPYNH 3ipoK, HAMpUKIIall, MaJIOIIBUIKICHAM
BEJIMKUM 00'€KTOM, 11e0TO XMapoIo.

VY pa3i BUSBJICHHS ITOCIIJIOBHOTO 3aTYJISIHHS JIBOX a00 OiIbINe 3ipoK IMPOIECOPHHM OJIOK
3JIaTHUH OIIHUTH He JInIIe HampsMm Ha JIA, anme Takoxx Horo Kypc Ta KyTOBY HIBHAKicTb. JliTaroui
00'€eKTH 13 BIIACHUMH JDKEpEJIaMH CBITJIOBOTO ab0 IHINOTO €JIEKTPOMArHiTHOTO BHUIIPOMIHIOBAHHS
MOXYTh OyTW BHSBJIEHI mpocTimie Ta 3 OuIbInoi gaimbHOCTi. OmmMcaHa cucTeMa 3HUXKYE CBOIO
¢(eKTUBHICTh ITiJT Yac aTMOC(EpHHX OIaJiB Ta XMapHOI IOTOAW, ajie¢ CIiJ 3a3Ha4uTH, IO,
Hanpukias, Bukopuctanus BITJIA y Takux yMoBaX Tako)k CHIIBHO yTpYJIHEHE.

CucTeMa CKIIaJaeThes i3 KOpIrycy, mpoiecopa Ha ocHoBi Raspberry Pigizeokamepu, Momyis
Wi-Fi ta Ethernet,6ioxy xuBnenns. O4ikyeTbesi, IO 3a YMOBH JIPiOHOCEPIHHOTO BUPOOHUIITBA
BapTicTh Moy He Buiine 3a Mexi 100 gomapis CIIIA.

BusiBiieHHs JiTarouux 00'€KTiB y JeHHHII Yac, a TAKOX y HeCHPUSTIHBUX MOTOJIHUX
ymoBax. [[ns BusBrnenHs JIA y neHHHWA Yac, a TakKoX B yMOBaX XMapHOCTI, MPOTOHYETHCS
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JIOTIOBHUTH CHUCTEMY MPHUCTPOSIMHU ISl TIOCEKTOPHOTO JIa3€pPHOTO OMPOMiHEHHS (CKaHyBaHHS)
MOBITPSHOTO TPOCTOPY Ta JAaTUYUKaMH BiJIOMTOTO Ja3epHOro BUIpPOMiHIOBaHHS. Takok Ha 0Oasi
JIA3epPHUX TPUCTPOIB MOXKIIMBA peajtizailis BU3HAYCHHS JUCTAHIINI O 00'€KTIB CIIOCTEPEIKEHHS Ta
JIeSIKUX 1HIIAX BUMIPIOBaHb, K1 Oy/IM PO3IVISTHYT1 Y MONEPEAHIX MyOmiKalisx.

JLIst OIiHKHM TIparie3/1aTHOCTI Ta BAPTOCTI CHCTEMH CJTiJT TPOBECTH CEPIF0 €KCIIEPUMEHTIB. XoJa
OINTUKO-JIOKAIlIHA CHUCTeMa 3a JCSIKHMMH XapaKTePUCTUKAMH MOXE IOCTYIATUCS TPaTUIlifHIM
paionokamidaum 3acobam (Hanpukiam, y JajdbHOCTI BusBieHHs JIA), HabaraTto KopoTIia JOBKHHA
XBUJII €NIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS OMTHYHOTO Jialma3oHy 37aTHa 3a0e3MeuuTH TaKoX 1
Jiesiki iepeBaru (BHIIa po3Io/IijbHA 3aTHICT Ta iH.).

Cnin 3asHauutH, mo JIA, oCHaIeHi JeTeKTOpaMH JIa3epHOTO BHIIPOMIHIOBAHHS, 3MOXKYTh
BUSBUTH POOOTY CHUCTEMH ¥ BXHTH KOHTP3aXoad. TOMYy NAacCHBHUN pPEXHM POOOTH CHUCTEMHU
MOHITOPHHTY, BOUYEBH/Ib, OB ITepeBAKHUM.

MOoHITOpHHT HeCHPUATINBOI MiceBOCTi. /IJisT MOHITOPHHTY «HECHPUSTINBOI» MiCIIEBOCTI,
Hanpukian, ASI3, ne BinOyBarOThCS SKiCh HETpHBiaJbHI ab00 HeOe3IeuHi SBHINA, MMPOIOHYETHCS
KOHIICTIIIISI <«PO3YMHUX KaMinyie», 11e0TO MOHITOPUHTOBHUX MOJYJiB, OCHAIIEHWX BiJeo-, aymio-,
pamio- Ta BiOpomarumkamu. [IpucTpoi moOynoBaHi 3a MOAYIBHUM TMPUHIIMIIOM W MOXYTh HECTH
MOBHUIT 200 HEeTOBHUM Ha0Ip IaTUMKIB, a TAKOXK 3aCO0U 3B'SI3KY Ta CaMOJIIKBiAAIli].

[IpucTpoi Takoro THUMY IMIMPOKO BHUKOPUCTOBYIOTHCS 30pOWHHUMH CHIIAMH Ta CIICHiaJIbHAMHA
ciryx)x6amu [3paino, Pocii [8], CIIA [9] Ta iHmmxX KpaiH.

Puc.1. TIpuctpiit 11st BiieoMoHITOpHHTY HecnpusTiuBoi MiciieBocti UGI, I3pains
Po3TammyBaHHsT MOHITOPHMHIOBUX NPUCTPOIB Ha TMOTEHLIHHO HEOEe3MeYyHNX TEPUTOPIsIX
NOB'I3aHe 3 TEBHUMH TPYIHOINAMH, TOMY MOJKJINBE 3aCTOCYBaHHS IPHCTPOIB i3 OOMEXEHHM

HabOpPOM JaTUHKIB, SIKi, OJJHAK, TO3BOJISIOTH IIPOBOAUTH IMOCTAHOBKY MPHUCTPOIB 13 MOBITPAI.

- AHTEHH

Odatyuku

Puc.2. Kommiexr anaparypu st MoHiTopuHTry MiciieBocti REMBASS,CIIIA

[IpucTpoi BiAPI3HAIOTHCS MIITHUM CTPLIONOMIOHAM KOPITYCOM 13 METAJIEBUM BICTPSIM, MAIOTh
CHUCTEMY aMOPTH3aIlii eJIEKTPOHHUX KOMITOHECHTIB, aHTEHHUH JPIiT, SKUH JINIAEThCS HA IIOBEPXHI Ta
3aco0u camodmikBigamii. J{is 3aruOieHHs HpUCTPOIB Yy IPYHT BUKOPHCTOBYETHCS KiHETHYHA
eHepris, HabpaHa MPUCTPOEM ITiJT Yac Maj[iHHS.
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[Ipuctpiii caMOCTIHHO aHai3y€e CUTHATYPH, SKi YIOBIIOIOTHCS HOTO JIAaTYMKOM, Ta TpUHAMAE
pileHHs po HeraitHy a0o BiAKIaJeHy nepeaady BiIoMOCTed B IIEHTP abo Ha Xa0-peHTpPaHCIATOP,
a TaKOXX PO CaMOJIIKBIIAINIO Y BUTIAAKY CITPOOH HOTO 3HATH a00 3HEIIKOIUTH.

Ciizt 3a3HaUUTH, 10 CUTHATYPH PYXOMUX 00'€KTiB Jal0Th MOKIIUBICTD PO3II3HATH TUI 00'€KTa
— 11e0TOo, BiJIPI3HUTH JIFOIUHY BijJl aBTOMOOLJIS, BAHTAXIBKY BiJl TAHKY 1 T.II.; @ TAKOXK IMOPAXyBaTH iX
KUTBKICTB. SIKIIO BIIOMOCTI pyX 00'€KTiB mepenaayTh KijibKa JaTYUKIB, TO 3'ABISETHCS MOXKIUBICTH
OIIIHUTH KypC Ta MBHAKICTH 00'€KTy. 3a yYMOBH ApiOHOCEPIHHOTO BHPOOHUIITBA OPIEHTOBHA
BapTICTh MPHUCTPOIO iMOBipHO He nepeBuiuTh 150 1omapis CIIA.

BucHoBok. TakuM YMHOM, PO3IISTHYTa KOHIICTIIiS JETEHTPaTi30BaHOI CHCTEMH BHSBICHHS
AAS, JIA, HazeMHOI TeXHIKH, JIIOACH Ta IHIMMX OO0'€KTIB, 3aCHOBAaHA HAa MEPEKOIECHTPHUYHUX
OpUHIUIAX MoXe OyTH 3acTOCOBaHa SIK YHIBepcaJbHa CHUCTEMa MOHITOPUHIY HAaBKOJIUIIHBOTO
cepenopuima. OnucaHa cucTeMa MOXKE MaTH HHU3bKY COOIBapTICTh Ta BHCOKY BiJMOBOCTIHKICTB,
MiHIMaJIbHI Ta PO3IMIMPEHi KOMIUIeKTamii. 3acTOCyBaHHs JaHOI CHCTEMH MOXJIMBE SK B YMOBax
MTOBCSIKIEHHOTO MiCBHKOTO JKHTTS, TaK i Ha BIIKPUTUX HECHPUSTINBAX MICIIEBOCTSIX.
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JTOBOBI KOJIUBAHHSI 1 CHAMKHU, 3APEECTPOBAHI TOPCUHJIOM, 1
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IMyrau 0.t

LK. ¢.-M. H., poBiaHKl HaykoBuii criBpoOiTHUK [TAO HAHY, Beayuwnii exciept YH/ILIA
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Abstract: The article reports on the results of an analysishefultra-light disc torsion balance
(torsind) behavior long-term observations. The datalysis showed that the signal recorded
contains the 24-hour periodic component presumadsgociated with the Sun. Moreover,
unpredictable strong impacts, forcing torsind ttat® in different direction, were revealed. This
indicates the existence of an unknown radiationt tiemrs a torque which may impact on the
mechanical systems dynamics. This fi@etdsto the needo measurehe gravitational constai@
overnight analuring periods ofminimumof the solar activity provided that the Greasurementsre
carried out using torsind.

Anoranmis: B Ykpaini i3 2009 poxy mpoBOASTECS CHOCTEPEKEHHS 3a ITOBEIIHKOI OCOOIMBUX
KPYTWJIBHUX BariB i3 quckoM (topcinaa). [loBopoToM jamcka 1iei mpuiiaa pearye, Ha HETpUBIAIbHI
BHIIPOMiHCHHS, ()EHOMEHOJIOTIYHO TIOB's3aHi 3 OCOOJIMBHMH aCTPOHOMIYHHMH IOMISIMH Ta
SIBUIIAMU HEBCTAHOBJICHOT MPHUPOAM — T.3B. CIAalKW. Y CTaTTi HaBeleHO OaraTwil (aKTUYHHIA
Marepiaja mpoOIeMaTHKH Ta JOCHiKeHb. BUCIOBIEHO TpHITYIIeHHS, 1II0 HemepeadadyBaHa MmosBa
CIalKiB MOKe OYTH NMPUYMHOIO HEBJAIUX CHpOO YUYEHHUX OTpPUMATH CTIiHMKI BIJUTIKM IpU BHMipax
BEJIMYMHU TpaBiTamiiHoi ctanmoi G 1 BHPIMUTH TapaJoKC TpaBIMETpii: YOMY 3 TiJIBUINECHHSIM
TOYHOCTI BUMIPIOBAJIBHUX MpUJIaIiB pO30DKHOCTI MK pe3yjibTaTaMH pi3HHX Jaboparopiit
301TBIIYIOTHCSL.

Introduction. American scientists E. Saxl and M. Allen were obsegy diurnal variations of
the period of a massive torsion pendulum over thddy6interval starting September 20, 1979 and
terminating on October 5, 1979 [1]. The pendulugutarly speeded up by approximately 1 part in
6000 shortly before or after local noon. That pssceas quite regular, implying a connection with
the circadian rhythm of the Sun.

Since the observation lasted 15 days, the lengthresulting series of the measurements was
large enough to get a statistically significant@dasion about the reality of the periodic variason
Minimum of the readings always come near to nommfwhich it was concluded that the 24-hour
variability of the signal exists. This finding h&mng remained unknown to the general physical
community, despite the fact that the measurememt® wWone by well-known experts, and the
measurements themselves were carried out methlydecatectly (for details, see [2] pp. 127-137).

It is fair to say that E. Sax| M. Allen were not thst in this issue. Similar diurnal variations
were studied in the first half of the twentieth ecegtyet. The French astronomer of Russian origin
N.M. Stoyko tracked diurnal oscillations of a vedli pendulum and published his result§3h

However, even these studies cannot be considerptb@asering ones, since long before that
the daily fluctuations of a torsion pendulum werstfreported by N.P. Myshkin — a professor of
the NovoAlexandria Institute. For many years he bhadn studying an effect of heat and light on
rotation of a horizontally suspended mica disk.1B98 he came to the conclusion that «the
fluctuations are in some connection with the positf the Sun relative to horizon»] [4After that
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he was trying to find out «whether these vibratiohthe system have not only daily, but the annual
periodicity?» (ibid).

Thus, the history of study of the diurnal variatiasfsa torsion pendulum has more than a
century. However, the very small amplitude of theseillations and significant impact on the
behavior of pendulums both the researcher and @mwiental conditions made it difficult to study.
Therefore, these works had more reconnaissancer thdin deep exploratory mode.

New possibilities for the study of this delicate ppmenon appeared recently in connection
with the use of the torsind] and appropriate methods of analysis.

Brief description of the torsind and methods of obsrvation. The torsind -torsion
indicator - is a specific type of torsion balance thsgs a very light metal or paper disc instead of
the linear beam of a classical unit, suspended &amonofilament made from natural silk, instead
of quartz or a rigid suspension [5]. A specifictiga of this thread allows the device disk to make
lot of revolutions on its axis without accumulatioh reverse torque in the thread itself. In other
words, if the torsind disc, being influenced witin @&xternal torque, slowly makes several
revolutions then after the termination of the t@guretains at the last position having no baakspi
This surprising property of a silk thread is duettospecific molecular structure. The bases of a
thread are fibroin protein molecules, substances stt@nger than Kevlar. Repetitive amino acid
sequences of this protein form antiparallel plegtedyers which are connected to each other by
hydrogen bonds. These bonds are not very stron@ldma for moderate mechanical offsetting of
the layers. This explains the fact that under s{pecessarily slow!) rotation the layers can slide
relative to each other. Moreover, it does not redtlee mechanical strength of the thread. The
housing of the torsind is made from a quartz c@gmd\ web-camera monitors the disc rotation. The
webcam is mounted above the upper face of the dstimnd is connected to a computer. The
design of such a balance makes it insensitive i@tans in gravitational potential and ensureg tha
it is unaffected by gravitational (tidal) influerscdrom any direction. The instrument cannot
measure a force, but indicates the direction of applied torque only. The low weight of the
suspended unit (the aluminum disk mass does na&eex@00 mg) provide high sensitivity of the
device. The device is clearly responds to a tormagby 6.47 x 10° Nm per one degree rotation.

It should be added that the torsind is equippeth &it automatic registration system and its
continuous operation does not require the presehea operator. Since mid-2009 the torsind has
been sited at the Main Astronomical ObservatoryiyK\kraine) in an isolated, shaded room with
tightly closed doors and windows, the entrance gpéarred to outsiders. A detailed description of
the instrument and its properties, identified feveral years of our examination, is published in [5
From this description it follows that the torsinded not respond to changes in: gravitation
potential; temperature of the device itself; metdmgical parameters (pressure, humidity); static
electric field during a thunderstorm; moderate nedign field; degree of ionization of the
ionosphere; operation of electromechanical unhgnge in the load on the torsind thread; possible
microvibration of the floor; sound waves of moderattensity; radio waves and cell phones.
Possible weak convective air movement inside thsirtdrhousing can also not be a source of
significant interference.

On the other hand, torsind responds to some astricab phenomena under such unusual
circumstances, when other astrophysical instrumargspowerless. For example, torsind "sees" a
solar eclipse, which occurs on the opposite sidd®fjlobe [6, 7]. Moreover, torsind reacts to some
syzygy effects, being underground at a depth ahé€ers [8].

The torsind ability to respond to some planetaryfiguration is truly surprising. For
example, in June 2012, there was the transit ofplh@et Venus across the sun's disk. This
phenomenon has been recorded with two devices showaitatively similar picture (see [5], Fig.
10). It should be noted here that at the time efttansit the Venus was at a distance of 42 million
km from the Earth. This fact has been reliably rded, but it lacks any solid explanation. Thus, the
torsind disk rotation seems to have a much deepasecthan the ostensible reasons (changes in
temperature, pressure, etc.).

The measurement accuracy defined 13.02.2013 unsi@bbe space weather is characterized
by the standard error (se) of a single measurewierse = + 0.157°.Thus, the torsind as a unique
instrument simultaneously combines two qualitativepposite features. On the one hand, the

83



torsind operation is not influenced by many exteof@umstances which seem to be strong noise-
producing factors for many other scientific instemts. On the other hand, torsind can register
some events, not be observed with other devicasgUhkis specific torsind's features allowed us
for several years to observe periodic changesgnats registered that we previously callédex
diurnal variations.

Observational material. We did not plan to observe the diurnal variatioesa independent
scientific task. It is a specific «by product» afrdong-term monitoring of the torsind reactiondl. A
discussed observations were performed using tlentbWEB_1. These observations contained
some fragments where repeatable mode of recordpneasnt.

One of the most spectacular manifestations ofdibenal variations was registered in June,
2013 (see Fig. 1). That short fragment clearly shtve daily periodicity.

_ 13-21 June, 2013
- WEB_1

60

40

Torsind response (deg.)

{J 1 1 1 1 1 1 1 1 1
13 14 15 16 17 18 19 20 21 22

Dates of June

Fig.1.Oneof the resultsvith the recordsf the diurnal variations

The followings are the observations when stableoder oscillations were present in their
«pure» form without significant interference forlang time. Thus, Figure 2 shows a record of
relatively stable oscillations, when the torsindiets at night time during 8 days almost did not
change, however during daytime counts increaseabbyt 14-25 degrees.

Contmuous monitormg 17 to 23 ot February, 2009
230 - (WEB 2)

]
[}8]
o

18]
i
o

Torsind response (deg.)

5]
o
o

17 18 19 20 21 22 23 24
February days

Fig. 2. Sustained diurnal variations in February 2009

Fig. 3 shows the diurnal changes which are supesegbon variable background substrate.
Moreover, the amplitude of the variations variesadhyost an order. These data prompted us to
more thoroughly analyze all the available obseovetiin order to confirm the reality of diurnal
variations and determine their exact period. Th@artelation analysis method was used as an
adequate one for this task.
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Determination of the period of the diurnal variation. We have analyzed the least noisy
series of observations where the varying signal wase regular in appearance, including the short
sequences shown on the above figures. That igléivest observations were chosen, including no
other processes with large amplitudes. That feat tibrsind registers diurnal fluctuations is not in
doubt. The question remains open: is it solar dergial day. The autocorrelation analysis (ACA)
method was used to accurately determine the pefidde diurnal variation. Several observations
which were made at the moments of quiet space weatthen there were no spikes, significant
astro-space phenomena or other strong influenca® ehosen for the analysis. In these periods of
the observation the most significant signals wére same daily fluctuations. All autocorrelation
functions obtained for these series have a fornilairo that shown in Figure 4.

Continious monitoring of the daily variations

26 of S 2010 (W
- 13 to 26 of September 2010 (WEB 1)
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Fig. 3. Periodicvariationsof alternating amplitudeith a markedrendin 2010

Autocorrelation function for continuous measurements

12 in the range of June 13-21, 2013
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Fig. 4. The partitive maxima of the autocorrelation fumctfollow by exactly 1 day

The average values of the periods were drawn fioenfitst six partitive maxima for each
individual observation series. The resulting valoéshe periods (in minutes) are presented in the
last column of Table 1. For all of these data theegal average value of the period 1440:22.69
minutes was obtained. Thus, the results of ACA rbfemdicate that the daily variations are
modulated by the Sun, rather than the other soujbes galaxy core, the Moon, star sources,
planets, etc.).

The so-called «T-momentum»As a result of the analysis performed, it was fotimat in
almost all cases there is the periodic signal wisctiose to 24 hours. This conclusion is valid in
cases when it was possible to carry out the long-t®ntinuous monitoring in quiet space weather
conditions. What does «non-quiet» space weathen mébbe mentioned further down.
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On the basis of our visual assessment and takingaotount the results of the preliminary
analysis, we estimate the amplitude of the peria@dimponent in range of 20-50 degrees. It is
important to note that the 24-hour periodic compwmaanifests itself in different seasons of the
year, which is likely to indicate its constant @ese.

We do not consider a reason which forces the tdrdigk to rotate. At the present stage of
research this problem seems to be premature, aigegrier that transmits torque on the unit is not
known yet. A purpose of this publication is to dridwve attention of researchers on the fact of the
periodic rotation of the torsind disk in differedirections. This fact indicates the presence of an
unknown torque, affecting the state of the meclarsgstem. Let's call it conditionally «Torsind-
momentum>» or «T-momentum>.

Table 1 Observational series used and result

Measurement interval N Period (min) £ SE
17-23 February, 2009 10150 1448,31 + 1,87
26Sep — 060ct, 2009 14396 1431,22 + 10,51
04-25 June, 2010 31200 1435,54 + 33,2
13 — 27 September, 2010 20160 1438,70 + 3,31
10May — 05Jun, 2011 36840 1444,03 + 3,4p
11 - 25 May, 2011 21600 1434,38 + 2,88
13 - 21 June , 2013 12300 1449,50 + 2,59

Mean 1440.24 + 2.69
N — quantity of individual counts in a series

The detection of periodic torsind oscillations preg® a certain scientific interest because it
indicates a new, unexplained phenomeriBut that's not all. We are clear aware that intéent
heteropolar torque can affect the readings of dardbalances, which are still used in the
determination of the Newtonian gravitational const@. According to small statistics given by S.
Shlamminger [11] about two-thirds of all works omasuring of G are based on the use of torsion
balances. This means that two-thirds of all measand results have been in some extend distorted
by the presence of the unaccounted T-momentum.

This circumstance may perhaps explain why the usaleonstant G is measured so far with
a rather large error, and the accuracy of its dd@tetion is by several orders of magnitude lower
than the accuracy of the determination of othewensal constants. At the moment there is no
possibility to calculate the impact of the T-momaentvery accurate. However, if we look at Fig. 2,
Fig. 3 and Fig. 4 it becomes clear that extreme&upging effect manifests itself in the middle of the
day, close to local noon. In reading the recentohysof the G measurement the apparent
contradiction between the increased measurementamcand the decrease in the accuracy of the
final result becomes obvious. For example we refeecent measurements of G performed by two
teams: the Franco-British [12] and ChinegE3]. Having reached the accuracy of the G
determination in each of its methods at 26-27 pywey have, nevertheless, got results that differed
by an amount that was almost an order of magnitigleer than the standard error of each method.
We can offer an explanation for this discrepancgebleon our long-term torsind observations.

Spikes.The fact that the torsind responds well to syzygiiéssolar and lunar eclips¢s, 8,

14], Venus' transit [5] and other astronomical gimeana has been defined reliably. However
besides the torsind very often register strong tbumnesponding to some unknown astro-space
phenomena. At these moments the torsind disk cde dal0, 20 or more revolutions in a row.
Such a sharp reaction of the torsind we will coniegrally call SPIKE. Figure 5 shows one spike
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recorded by the torsind on 2-3 of May, 2013. With&é hours the torsind disk made 6 revolutions
clockwise, and then it began to rotate in the opeadirection, making 8 full revolutions more.
Apparently, at this time a strong rotational monsemthas sprung up, carrying a right- and then a
left-screw torques. Evidently, a G measurementdeerformed elsewhere in any other laboratory
with a torsion balance at the same time, couldiseded by the additional torque. And besides, the
sign of the perturbation would depend on what adimaof the spike (ascending or descending) was
active during the measurement process. Of cothisestatement is true under the assumption that
the sphere of the spike action covers the entirthE&@he fact that torsind feels syzygy effecterev
when deep underground, - is the basis for thisragsan [7, 8].

Continuous torsind monitoring during 2-3 of May, 2013
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Fig.5. The double strong spike recorded on 2-3 May 2013

Continnous monitoring 26.06 to 07.08, 2010
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Fig.6. The result of the continuous observations in Jangust 2010

A double spike — is a spike when the disc rotaiioane direction is immediately replaced by
rotation in the opposite direction. They are rekliy rare. More often there are cases when the
torsind disc turns round several hundreds or thulsaf degrees then ceases its rotation and stops.

Fig. 6 shows the torsind reaction in the summe20df0. Here there are weak double negative
spike recorded on July 15 and a small single pasgpike at night on July 2-3, and a small single
negative spike on July 27. It should be noted thahis case the amplitudes of the spikes were
rather small, so the diurnal variations of low aitople are readily traced throughout the curve.

The nature and the mode of the spike appearanaesneé understood yet, but it was noted
that the spikes began to appear more and moreeindgiun recent years. This was established as
follows.
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The regular torsind observations were conductingr @ve last several years. Each series of
daily measurements was considered as a randomresxjuend the standard deviations SD were
calculated for it. Figure 7 illustrates how theuabf SD changed over time.

We believe that the large SD values are conditioreedely by the spikes so far as the diurnal
variations and the syzygy effects have not largplidnaes.

It should be noted that the Fig. 7 shows the siegisparameter D only, rather than the
amplitudes of the spike. But even this parametewassee clearly reflects the increased spike
activity.

Discussion.Based on the foregoing, it follows that the prooegsof the G measurement
results must take into account the possible inflaerfcthe diurnal variations, and especially of the
spikes. More than 20 years ago in the publicatid fledicated to finding the cause of significant
variation of the measured values of G, the follaywvas stated.

Torsind reaction changes by days
Data for 1106 days of observation

& B O

o o o

o O o

o o o
T T T

N W

g o

o o

o o
T T

2000 -

1500

1000

500 | el ]nl i, “k UIH“ l&
b e o s koS P BN . VAL

2009 2010 2011 2012 2013
YEARS
Fig.7. Change in the parameter SD over time

«Analysisof measurement results of the gravitational conssaiows thathey are associated
with a variety ofspace and geophysicahenomena. It is reasonable to assume thistanalysis
revealssomeunrecordedby researchersfactorsthat directly orindirectly affect themeasurement
results rather than thehange in thephysical parameter- the gravitational constant GThe
perennialsearch for thestactors... has not been successful

We believe that we have managed to identify otleegbossible factors that is periodically or
randomly affecting the beam position of a torsiafabce, which is used for the measuring of G.

It is effect of the above mentioned T-momentumnaheae of its effect is not known, but it is
obvious that it can be considered as an unknowd @iepulse carrying a torque that can influence
the dynamic of a mechanical system. The torquaattf exposure is extremely small.

The torsind disc, with a sensitivity at least of/6*4L0*% Nm rotates with an angular velocity
of no more than 0.01° per second in the most c&dseven such a low impact must be considered.
Especially it is necessary to take into accounteffect of strong spikes when the angular velocity
of the disk rotation reaches 1°/s. According to pteliminary estimates the T-momentum imparts
to the torsind disk the left-screw rotation in thest cases.

We propose an idea of the key experiment to vety hypothesis. If the suspected T-
momentum does have an impact on the behavior abtkien balance, then instrumentation counts
should deviate compared to the true (unperturbezBdmgs during spike-activity. Sign of the
deviation depends on the direction of torque (leftright-handed).

In Table 2, we present the complete list of alkepirecorded in early 2012, when the spike
activity was very high (see. Fig. 7). The tablewgfiohe precise times of start and end of the spikes
their amplitude and direction of the T-momentumright-handed (+) or left-handed (-).

If measurements of G have been somewhere conduttddnuary 2012, the staff of that
laboratory may use the data in Table 2 for adeqama#dysis in order to assess whether there were
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large deviations in the results of their measuremelrtiis key experiment should clearly answer the
guestion whether there is the influence of spikethe measurement result.

Table 2. Spike activity within January, 2012
UT (h) Amplitude, deg.

Date Start End + —

11 08.33| 10.45 2890 -

14 07.22| 8.78 - 380

15 11.28| 12.30 - 1080

16 12.63| 15.55 6580 -

16 15.55| 19.86 - 7560
20 3.28 7.40 - 730
23 7.78 | 10.64 2120 -
26 8.92 | 19.00 1910 -

27 11.52| 13.56 1160 -

28 01.57| 14.95 4120 -

30 08.23] 10.95 - 2560

Continuous data for 8 to 31 of January, 2012
WEB 1

8000 |- '
6000

4000 -

2000 |

dunEas il L;”“.“R—J

8 10 12 l 14 16 18 20 . 2. 2 l 26 l 23 l 30 l
Dates of January
Fig. 8. Continuous recording in January, 2012

Torsind response (deg.)

For the full understanding we give a graph of thatimuous torsind record made in January
2012 (Fig. 8). The graph helps to understand at wime and in what direction the T-momentum
was. The spikes listed in Table 2 can be easilgatied in this graph.

Conclusion. We hope that clarification of the G value will bigrsficantly improved if the
gravimetric measurements should be conducted &t tiilge provided there is no spike activity.
Since the spike activity increases with the indrepsf the solar activity [10] then for the reliabl
measurements of G some quiet periods at minimuryeat solar cycle should be chosen.

And the most important, the gravilaboratories whee measurements of G are carrying out
must be equipped with sensitive instruments like tbrsion indicator. Such instruments should
allow to conduct continuous monitoring of the eomiment situation for the selection of suitable
working hours, when there is no spike activity.
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PEECTPALLIA HETPUBIAJIBHOI MOBEJIHKH YYTJIUBOI _
MEXAHIYHOI CUCTEMH NI YAC ACTPOHOMIYHUX NOAIN
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1K.T.H., moir., romoBa YHJILIA «Borm», DAKC HTVYY «KI1I», 2 3aB. €KCIIepUMEHTATbHO-
KoHCTpyKTOopchkoro Biainy YHJIIA «Gorm»

Abstract: In the article some results of experiments arecxged that were made using an ultralight
disc torsion balancea (torsind) during the 2013-2014 solar eclipses. Beitg and a model of the
system were analyzed. It really seems that any nmézddasystem with enough sensitivity can be
used as a detector of some nontrivial influencasn&hown nature and origin.

AHoTanis: VY cTaTTi ONUCAaHO pe3yJbTaTH EKCIIEPUMEHTIB, M0 3AiMCHEHI 3a J0IOMOTOIO
peecTpaIliiiHol CHCTEMH Ha OCHOBI KPYTHJIBHHMX BariB (TOPCiH/IA) BIPOJIOBXK aCTPOHOMIUHHUX IOIii
2013-2014pokiB. IIpoananizoBaHo 4yTJIMBICTh 1 MOJIeIh CHCTEMH Ta ii aHasoriB. Cxoxe, 1o 0y1b-
sKa JIOCTaTHhO YYTJIMBA MEXaHICTUYHA CHCTEMa i3 KBa3iNOCTIMHUM 3HAYCHHSM CHTPOMII 3/1aTHA
BUCTYTIATHU K PEECTPATOP HETPUBIATHHUX JIiil HEBIIOMOI MPUPOIH Ta JHKEPEl.

IlocranoBka nmpo6aemu. Kozupesum H.A., Jlxxanom P., [Tyrauem O.®. ta Oneniui []. Ta iH.
HEOJIHOPA30BO pEECTpyBaJIacs HETPUBIabHA ITOBEJIHKA CHCTEM THITY KPYTHJIBHHX Tepe3iB Ta
MasTHUKIB. ¥Y pe3ynbTari 6araTopazoBUX CIOCTEPEKEHb OYJIO BHCIOBICHO TiMMOTE3y MO0 3B’ 3Ky
BIJIXHJICHh TAKUX CHCTEM JI0 TEBHHUX AacCTPOHOMIYHUX MOMii [3-7]. YIOCKOHAJIEHHS METOMKH
CIOCTepe)XeHb, BH3HAUEHHsI 3aKPUTOCTI CHUCTEM peecTpallii, MOJENIOBaHHS Ta IOMNIyK TilmoTe3
CKJIQJIAfOTh CYTh MPOOJIEMH HETPUBIATHHIX BILIHBIB.

OcnoBHuii martepiaa. YH/IIIA «3onn» Ha OCHOBI HomepeAHiX JOPOOKIB Ta iCHYIOYOTO
JIOCB1Ty OyJI0 po3poOJICHO BIIACHY JOCIIHY YCTAHOBKY, IO BKIIIOYAE y ceOe IHIUKATOp — IUCK Ha
IIIOBKOBOMY IIiJIBicl, YMIIIEHUH y CYIUIBHHH KOpPIyC Ta aBTOMAaTH30BaHY CHUCTEMY peecTparii i
006po6ku manux (puc.l).

Puc.l. 3aranpHuil BUTIIST €KCIIEPUMEHTATEHOT CHCTEMH PEECTpallii y ImiiBalibHIN Jaboparopii
Ha CTAJIEBOMY CTa01JIi30BaHOMY CTOJIi CHJIOBOI iIIOTH (Ieriia mijicTaBIeHa JIjIsl BOTHEeCTIHKOCT)
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Puc.2. ['eomeTpuuna cxema iHIUKATOPY, MEPCIIEKTUBHUIN BUIJISL 13 Mi/IBICOM 1 cXeéMa CIIPOIIEHOT
AHATITUYHOI MOJIETIi iHAUKATOPY

BuMiproBanuM mapamMeTpoM € KyT TIOBOPOTY JHWCKY Y TOPH3OHTAIBHIN IUIOIIUHI.
KoncepBatuBHICTh cucTeMu 3abe3medyeTbess  130JIIi€I0  BiJ  30BHINIHIX  BIUIUBIB  Ta
MeTacTallilOHapHUMHU YMOBaMHU CTBOPEHOTO cepeoBuIna. Tak, 30KkpeMa, eKCIIEpUMEHT TPOBOTUTHCS
y TiJBaJbHOMY MPHUMIIIEHHI 3 MiHIMI30BaHMM PYXOM IIOBITps, 3a BiJICYyTHOCTI COHSYHOTO Ta
MITYYHOTO OCBITJIEHHS, JUKepen BiOpariii Ta KOJHWBaHb, CWJIBHUX INTY4HHUX Kepen EMII,
rpaBiTallifHAX Ta MarHiTHUX aHOMalii. YCTaHOBKa 3aKpillJieHa 10 >KOPCTKOi MmiaaTopmu, Imo
CIHMPAEThCA OE3MOCEPEIHRO Ha CIEMiadbHy CHIOBY IUHTY (yHmamenty OyaiBm (puc.l). Ilpu
MpPOBEICHHI EKCIEPUMEHTIB peecTpallisi 1 3amuc pe3ylbTaTiB BeIeThCsl Y aBTOMATH30BaHOMY
PEeXHMI 3a BIJICYTHOCTI JIFOJIeH — SIK Y JTabopatopii Tak 1 y CyMDKHHX TPAMIIICHHSX.

Cucrtema mae HacTynHi ¢izuuHi xapakrepuctuku. llloBkoBuii minsic: nopxuHo0 110 MM
B3STO BiJ moBKonpsiaa Buay Bombyx Mori. BiamosigHo 1o icHyr0UnX A0CHTiKeHb, MOaYy/ b FOHTa
takoi moBkoBoi HUTKH E = 5000MIlla, moxyns mpyxknocti 3cyBy: G = 1790MIla, koedimieHTt
[Iyaccoma M = 0,4 [9, 10],ryctuna murku 1350 r/m® [11]. TOBIMHA HATKH LIOBKY 3a3BHYAil

cknanae 12-14 mikpoH. ImamkaTop: yTBOpeHHH i3 CTaHAApPTU30BAHOTO TWANEPOBOTO JIUCKY
nmiameTpoM 63 MM i3 OTBOpaMH, BHPI3aHOTO JIa3epOM i3 YOPHOI'O 3BHYAWHOTO KaHIIEISPCHKOTO
nanepy noBepxHeBoo mitbHicTIo 90 r/M°. Mopma aucKy BuHaiineHa emmipuumo O.Ilyrauem y
HaNpsMKY 3a0e3IeUeH s HaliMeHIIOol Baru 1pu 30epeXeHH] IEHTPYBaHHS 1 JOCTaTHROI JKOPCTKOCTI.
TakoX TOJAaTKOBO Ul BEPTUKAIBHOI KOPCTKOCTI 0601y mHCKy Hamaetbes rodpysamms 6imst 30,
10 3arodirae MPOBUCAHHIO 1 HE BIUIMBAE HA HOro XapaKTepUCTHKH IpH oOepTaHHi. Bara nucky y
pe3ynbTaTi 3BaXXyBaHb 30iraeTbes i3 TeopeTrnaHo odbpaxoBanoro 0,09r. O6’emua maca mamepy 830
kr/m®. Monyns FOwra manepy 6iis E = 30 MIla, moxyis upyxsocti 3cyBy: G = 11,5MIla,
koedimient ITyaccona M = 0,4. BpaxoBytoun mpusHadeHHs, Mpuiaa HazBaHo Topcing (torsind)
[12].

Takox HamMH 1 HAIUMH KoJieTaMH OYJIO TPOBENEHO psiJ TECTOBHX BHUIPOOYBaHb, IO
3aCBITUMJIM 3/1aTHICTh CUCTEMU TepeOyBaTh y cTablIbHOMY CTaHi MPOTArOM 3HAYHUX MEPiOiB yacy
Ta HEYYTJIMBICTH JI0 30BHIIIHIX YHHHHKIB Bigomoi npupoau [20, 21].

I3 3acTocyBaHHsSM oOmHCaHOI CHCTeMH OYB IIOCTaBJIICHHH psji EKCIEPUMEHTIB Mija dac
ACTPOHOMIYHUX MOiH. JIOCTiDKEHHS TIPOBOIMIIMCH 30KpeMa y TepioIu:

1. 03.11.13 {onsiune 3aTeMHEHHS);
2. 12.04.14 — 15.04.144{cstune 3aremueans 15.04.14);
3. 28.04.14 — 30.04.14¢usune 3aremuenns 29.04.14).

[Ipm mpOMY cITOCTEpeXKEHHS Y KOXKHOMY 13 BHIAIKIB peecTparii NpujiIagoM, i3 METOIO
HIBEIIIOBAHHS SIBUI peJiakcailii MOYMHaIOCs He MEHIIe Hik 3a J00y Imepen MOAi€l0, a
3aKiHIyBajJoCcs — depe3 100y micis Hei. Y pe3ysibrari BUMiproBaHb O0yII0 3aikCcoBaHO, IO Y MEePioa
COHSYHMX Ta MICSYHUX 3aT€MHEHb Yy YacoBOMY iHTepBaii +/- 12 roa. Bijg dYacy 3aTeMHEHHS
CIIoCTepirajucs 3HAUyII 00epTaHHs JUCKY — K IPOTH TaK 1 32 TOJJUHHUKOBOIO CTPLIKOIO.

Excriepument Nel (rpagik puc. 3), sk 3a3Ha4eHO BUINE, OPraHi30BYBaBCS MPH COHSIYHOMY
3areMHeHHI. [IpuWB’'s3ka TOYaTKy BIUIIKY TpajayciB oOepTaHHsS IHIUKAaTOpa JO IOYaTKOBOTO
MOJIOKEeHHSI Ha Tpadiky yMoBHa. [lepeBuIneHHs mkamu 360 o3nauac moBHuit 0o0epT iHAUKATOPY.
[Tepion akTuBHOT (ha3u 3aTeMHEHHS BiAmosinae yacy 9:36...14:24pin 3 muctonana 2013.
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Puc.4. Binryk npuiany npu peectpaiii 3areMHeHHs 29.04.2014Toukoro mMo3HaueHO Yac
3aremHenHs 09:05 (Kyiv time)

Ha puc. 4 nmaBenenwii rpadik ¢gparmenty excrepumeHTy Ne3, skuii opraHi3oByBaBcs IpH
consrtaunomy 3arteMHeHi 29.04.2014,i3 HalOiIbIl 3HAYYIIMMH TOKa3amu mpuiany. JlogarkoBo
MPOBeJICHE CYMYBaHHS 3HAKO3MIHHHUX JIAHUX pajiyC-BEKTOPHUX KOOPIMHAT ITiJIBICY CBIAYUTEH MPO
MaTeMaTH4YHO HE BUIAJIKOBUH XapakTep ii MOBEIIHKH.

AHaJiTHYHA MoAeab podoTm mnpuaaxy. l[Ipm HeEXTyBaHHI OIOPOM Ta B’ A3KICTIO
CEepeIOBHUINA, a TAKOXK KOMIUIEKCHOIO POOOTOI0 Ta HANpyKeHO-Ie()OpPMOBAaHMM CTAaHOM CHCTEMH
iIBIC-THAMKATOP, MOMJIMBO 3acTOCYBaTH CIPOINCHY aHATITHYHY MOJIeldb POOOTH Mpumaxy. Y
Opuiaji THIY KPYTHIBHHUX TEPEe3iB IMiJ{ i€ MEBHUX CHJI IHJAMKATOpP TOYMHAE IMOBEPTATHUCS Y
TOPU30OHTAIBHIN TUIONMHI A0 THX IMip, MOKH IIi CHJIM HE 3PIBHOBAKATHCS CHJIAMH IIPYKHOCTI
3aKpy4YeHO1 HUTKHU.

3a KyToM IIOBOpOTY iHmmkaTopa @ wmoxHa ominuta Moment M BumiproBaHmx cum,

. M .
OCKUIbKH O =Gr pe | — nomxuna murkm, G — momyns 3cyBy wmarepiany mumtkm, | —
CyMapHU{ MOMEHT iHepIii BaXkelss Ta HUTKU. BHYTpIIIHIMH NpPOMEHSMH Ta JUCKOM Yy MiCI
KpIIJICHHS] Yy 3amac MOJKHA 3HEXTYBaTH, OCKUIBKH 1X BHECOK Yy MOMEHT iHepIii iHJuKaropa
MOPIBHSHO 13 30BHIMIHIM KiJblleM Manuid. MoMeHT iHepuii ITOBKOBOI HUTKU TaKOX MalUi i iM

MOJKHA 3HEXTYBaTH. TOMy MOMEHT iHepIlii iHIUKaTOpa B3ATO K I CYIIJILHOTO JAUCKY (IMB. pHC.

mR
2) i3 Baroro 0,00000009, miamerpom 63 My, | == 4,46513*10"* m*. BayBasumo, 1o auck

Mae JICI0 MEHII 3HAYeHHS MOMEHTY 1HEepIIil aH)K peallbHAN 1HUKATOP, TOXK MPUHHATE 3HAYCHHS B
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3anac. MomeHT oOepTaHHs piBHUM M = 4Gl -

| 3602 (4 )
Binroni st Toro mo6 NOBepHYTH CUCTEMY BiJIHOCHO BepTHUKaIbHOI Bici Ha KyT 1 rpamyc, motpiOHe

= 1,26512*101L0 H*m na 1 rpanyc.

3YCHIUISL P = ZM = 0,0002xr. Takum YHHOM TS IIOBOPOTY IHIWKAaTOpa Ha 1 rpagyc cimix mpuKiIacTH
r

JI0O 30BHIITHBOTO Kpyry mapy cui 3i 3HaueHHsMU 0,2 r. AHaIOTiIYHI pO3paxXyHKH ISl TOHKOTO
Kbl fgaroTh 3HadeHHs 0,4 r. TakuM ymHOM MOXHA TPUIYCTHTH IO JIJIS CKJIQJIHOI reoMeTpii
iHauKaTopa 3HaveHHs ckiane Oinsg 0,3 r. AHamiTHyHAa MOJENb MOKa3ye, IO 31 3POCTAHHAM
MOBKMHHU MiABiCY MOCHIIOETHCA YYTJIUBICTH cHCTeMH (3MEHIIYEThCS MOTPIOHE 3yCHILIS
oOepTaHHs), 1 epeKT HeTPHBIAJHHUX BHIIPOMIHIOBaHb Ma€ TocwiroBatucs. [IpoTe mocmmoeTbes
TaKOX 1 MiJJATIUBICTh IIyMaM, SIKI y 3aKpHUTIH €MHOCTI i3 MOBITPSIM BUKJIMKaHI OpOYHIBCHKUM
PYXOM Ta KOHBEKII€IO BHACIIOK MIKPOHEOJHOPITHOCTI TeMIleparypHoro rmons. Hapmakw,
3MEHIIEHHS JOBXHUHU MiiBicy a00 301UIbIIEHHS AlaMeTpy 1HIUKAaTOpa —3arpyoIItoe CUCTEMY, TaK SK
301IBIIye  MOTPiIOHE 3yCWJUII OOepTaHHsS, 1 Mae TIOHWKYBaTH eQeKT HeTPUBIAIbHUX
BUIIPOMIHIOBaHb. 3pOCTAaHHS Macu BaxKelsl BOPUTYJ JIO HECydoi 3JaTHOCTI HUTKH 3HIXKYE
YYTJIUBICTH, OKPIM TOTO iIMOBIPHO MIiHSIOTBCS JIiHIMHI BJIACTABOCTI HUTKH. 3POCTAHHS MOMEHTY
iHepIii iHxuKaTopa (BHKOPHUCTAaHHS OUTbIN e(pEeKTHBHOI reoMeTrpii, HaOMMKeHOI BiJ JUCKY [0
KIUJIBIS) 3HIDKYE YyTIHBICTh (MOTPiOHE OibIe 3yCHIUIL) ajie e KOMIICHCYEThCS 3HIKEHHIM Baru
IHIIKaTOopa.

CrocTepeXeHHsI CBiT4aTh — CHUCTeMa 3/aTHa rmepedyBaTu y KBasicmokiiiHomy crani [33]. ¥V
pe3yibTari po3paxyHKiB B TOH JK€ Yac BCTAHOBIIEHO, IO 3yCWJUIS, MOTPiOHI JUIsl oOepTaHHS
iHIMKaTOpy 3HAuyIli, aHi’K IMOBIpHI 30ypeHHS MeTacTalioOHapHOTO cepeaoBuina (KOHBEKIIis,
OpOYHIBCBKMII pyX) Ta pEOJIOTiYHHMX BJIACTHBOCTEH (penakcallii HHTKH), a OTXE MAaroTh
HEBHUIIAJIKOBUI XapaKTep i € HACIIAKOM CTOPOHHBOIT HeBioMoi il Ha cucteMy. Ciaij 3a3HAYHTH,
0 Hapasi po3poOJieHI CKJIaaHI Ta TOYHI Mojeni, 30kpema [29], mpoTre cmpolleHa aHaTITHYHA
MOJIeNTb BATIpaBIaHa [Tl €KCIpec-aHali3y Ta BU3HAYCHHS MOPSIKY BIATYKY CHCTEMHU.

BucHoBkH. Y pe3ynbTari IpOBEJICHUX SKCIIEPUMEHTIB OTPUMAHO HACTYITHI BUCHOBKH:

*  OpanHo3HAYHO Oe3repedHuM € GakT OOepTaHHS IHAMKATOPY V MPUJIaJli BiJl HEBIJOMUX YAHHUKIB

* CnocrepexeHHs OKa3yIOTh — CHCTeMa 3/1aTHa repe0yBaTH y KBa3iCIOKIHHOMY CTaHi

* Po3po0iieHo BiTacHe mporpamHe 3a0e3nedeHHs U peecTparlii Ta aHali3y JaHuX i3 Qikcalliero
MOJIOKEeHHS TUCKY KoKHI 10 xB.

* 3adikcoBaHi Mepiou BiTHOCHO CTAOITLHOTO MTOJIOKESHHS TUCKY Y TPHJIaIi HapsAy i3 panToBUMHA
3HAYHUMH 00CpPTaHHSIMH Y IMOBIPHOMY 3B’ SI3KY 13 3aTEeMHEHHSIMH.

Hapazi BHacIiI0K BiTHOCHOT MPOCTOTH IOCTAHOBKHM €KCIIEPUMEHTIB, TOIOHMX OMHCAHUM Y
JaHiii cTaTTi, Bce OLIBINE MOCHITHUKIB 3BEPTAIOTh yBary Ha HETpUBialbHI e(eKTH, o
PEECTPYIOThCS Y Pi3HUX YyTIUBUX CHCTeMax. J{esKi MOCIiTHUKU TIOB’ I3YIOTh OTPUMaHi pe3yJIbTaTH
13 IHIIMMHU €KCIIepUMEHTaMU — 30KpeMa BHSIBIICHHS] aHOMAJIbHOI Pi3HUIII PH 3BaXKyBaHHI 3pa3KiB i3
KpYITHO- Ta JpiOHOKPUCTATIYHHUMH CTPYKTypaMH. 3a III€I0 Bepcieto, OOepTaHHS IIOB’s3aHe
HacamIiepe]] i3 COHSYHOI aKTHUBHICTIO i € HACNiJKOM <«HTEerpalbHOr0 BHXpOBOT0 mosst CoHII
(IBIIC), a came rmoGanbHOro (HOHOBOTO 1 COiTOHHOrO mOJs cmikym» [19]. Ilum, 30Kpema,
NOB’ SI3YIOTh COHSYHY aKTHBHICTh Ta CIIECKH, II0 HE HAWIILIH MOSICHEHb i3 MAaKPOKOCMIYHOI TOYKH
30py. Hampukian, B TOMy 4YMCIi TaK MOSCHEHO <«CIAMK» (BUKIFOYHO BHUCOKHHM CIUIECK) MPAaBOTO
obepranns kpyTuibHoro mastiuka WEB1.16¢ciuns 2012p. — npucythicTio Ha CoHIII BeTH4e3HOT
KOPOHAJIBHOI AipH, 1m0 3aiimae 90% mucka [7].

Takox cepen aHanoriB NpuiIaiB i3 peecTparlii HeTpUBIAIbHUX JIif BiJl aCTPOHOMIUHUX MOAIN
MOJKHA Ha3BaTH €KCIIEPUMEHTAIBHY YCTAHOBKY, IEHTPAITBHUAM €JIEMEHTOM SIKOi € IMBUIKO 00epTOBa
I3Ura 3i CHemiaJibHUM pexuMoM miarambmoByBaHHs [18]. Ha koxxHomy mepionmi obepTy Ha
PO3TIHHHUN ABUTYH J3WUTU TIOJAETHCS CHEIialbHANA TabMIBHAN iMIyJbc. Takuil pexum o0epTy
POOHTH CUCTEMY peecTpallil 4y TIUBOIO JI0 IIIOTO sy acTpoi3uYHUX MO/, @ TAK0K 3yMOBIIIOE il
«aHTEHHUH (QakTop». pi3HYy UYTIUBICTH JUIA PI3HAX MPOCTOPOBUX HANPSIMIB». ABTOpH
eKCIIEPUMEHTIB BiIMiYalOTh CIIPABE/JIMBO «HA/I3BHYAiHO BHCOKY UYTIHMBICTH MPUIJIAJY, a 3 1HIIO —
OYEBHIHY MAICTh JIii, IO PEECTPYETHCS.

Jleski  JAOCTIHWUKK, IO CTaBISATh €KCHCPUMEHTH 13 aHAJIOTIYHHMHU  [pHIaJlaMA
MPUTPUMYIOTBCS €TIEKTPOMArHITHOT TIMOTE3M: «y 3B'S3KY i3 PEaKIi€lo MPHIaay Ha MPOXOJKCHHS
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3eMJIeI0 CeKTOPHHMX TI'PaHUIb MDKIUIAHETHOTO MArHITHOTO TIOJISD», 1 TMPOBOJATH aHAJIOTIl i3
mTopMriacce, pagloOakKTHBHUM PO3MAJIOM 130TOIMIB, BiIMOBHICTIO KOCMIYHHMX IYCKiB Ta 1HIIMMH
SBUINAMHU Pi3HOI TPHPOJH, IO Hapa3i BUSBWIN IHKIIYHICTH, KOPEIATHBHY acCTPOHOMIYHHM
nepionam Ta nomisM [14]. KomruiekcHu# BIUIMB 3aTeMHEHb Ha TCHUXO-(i3ioiorito Ta 0ioXiMmito
JIFOIMHU HEOHOPA30BO MiATBEPIKEHHI eKcriepuMeHTanbHO [15, 16]. BcranoBieHO 3a1eKHICTh Bij
KocMOQi3nyHUX (PaKTOPIiB CTaHy BOJM, KpoBi [17 Ta iH.] 3HAYHOI KUIBKOCTI JOCIIKEHUX CHCTEM
JKMBOI Ta HEXXHUBOT mpupou [28 Ta iH.].

Kputepiem Oynp sikoi misibHOCTI € mpakmuunicmu. Hapasi cxoowci i3 onucanum npunaou
BUKOPUCTNOBYIOMbCSL OISl MOHIMOpUHZY — mMa  NMPOSHO3Y8AHHS — MPUPOOHUX — Kamacmpodg.
[TosicHFOBAJIBHMM ~ aCIIEeKT TIPHU IbOMY CTOCYEThCS 3MIHHM 13 BHUIEPE/DKAHHSIM TPai€HTY
rpaBiTallifHOTO TOJsI, @ BUMIPIOIOTHCS KOMIUJIEKCHI IPOCTOPOBI IMapaMeTpu Tepe3o-MOoAi0HUX
npuiaaaiB — <daraTokaHaJIbHOI CHCTEMH IMHPOKOCMYroBHMX rpamientomipie» [8, 13]. Ilpote,
BOYEBHJIb € Ie (aKToOpu, MNPUUYUHHO-HACTIIKOBHHA 3B'S30K SKHAX 13 pEaKIlielo Mpuiasy
HEOYEBUTHUH, ajic BOHH MOXKYTh BUKIIUKATH MOJII0HI eekTH. 30KpeMa TaKuMH e(heKTaMH IMOBIpHO
MOJKYTb BOJIOJIITH MO/Ii1, 1[0 3aXOIUTIOIOTh 1 CHHXPOHI3YIOTh yBary Ta CBiIOMICTh 3HAUHOI KIJIBKOCTI
monei [31]. B MaitOyTHROMY MOJJIMBI €KCIIEPHUMEHTH BUKOPUCTAHHS YCTAHOBKHU JUISl BUSIBIICHHSI
IMOBIpHHX CIUIECKIB HETPUBIATLHOTO BHIIPOMIHIOBAHHS MiJ] Yac COIiaIbHO 3HAYYIIUX MO/iMH.

TakuM YMHOM MH MOXEMO 3pOOUTH CHIIbHE MPUIMYIICHHS: OyIb-fIKa J0CTATHHO YyT/IMBA
MEeXaHICTHYHA CHCTeMAa i3 KBa3iMoOCTiHHUM 3HAYeHHSAM EHTPOMil 3JaTHA BHCTYNATH fIK
peecTpaTop HeTPUBIAJLHUX BINIMBIB. | 111 €HTPOITIS € BOYEBH/IH HETEIUIOBOIO, a iHPOPMAIiHHOIO.
bararopiuni excniepumentu IIpincToHChKOT Jaboparopii ([27] Ta GaraTo iH.), a TaKOX BITUHU3HSHI
[32] cBimyath TpO OYECBHIHUN BIUIMB CBIZOMOCTI JIOAMHU Ha mmomiOHI cuctemu. CydacHi
JocyiKeHHs [26] Ha reHepaTopax BHIIQIKOBHX MOJIIN Pi3HOI MPHUPOIU MOKA3YIOTh 1X CTATHCTHYHO
3HAYYIIAH BIATYK HA COIIaTbHO BayKJIMBI moiil, iHpopmariiiny (0e3 BUIUMOro MOKKA MaTepiabHOTO
HOCIST) B3a€MOIIIO 13 TINOTETHYHOI Hoocdeporo 3emiti, sika Oyia onrcana Buepiie B.BepHancbkium
[25] i 3apa3 3HaxoauTh Bee Oinbine miarBepkenb [30]. BetaHOBICHHS KOPEAIiT pi3HUX JTaHUX Bif
HNOJMIOHUX JOCTI/DKEHb 13 JaHMMM EKCHEepUMEHTIB KPYTHJIBHHX Tepe3iB Ta acTpOHOMIYHMMHU
MOJTiSIMU B TIPHHIIATI YSBISIFOTHCS TTEPCIIEKTUBOIO MONATBINIX JTOCIIKEHb.

NIST-82 »—»@———
TR&D-96 ————@——— 100 ppm
@ LANL-97
UWash-00 ~@~

—8— BIPM-01

UWup-02 &
—8— MSL-03
& HUST-05

-8~ UZur-06
HUST-09 —@—
JILA-10 —@—
CODATA-10

—@— BIPM-13

6.671 6.672 6.673 6.674 6.675 6.676 6.677
G/ (10" m? kgts?)
Puc.5. HasBHi po36i’HOCTI BUMipIOBaHb rpaBiTaIiifHOT cTaj101 y pi3Hi poku [1]

OnHi€ero 13 MOXIUBUX TilTOTe3 € KOJMBAaHHS T.3B. <I0JIsI HMOBIpHOCTEH», 00 MOXHOKa
BUMIpIOBaHb MAaJIOTO TOPSJIKY Ma€ CTAaTUCTUYHY MIiHJIMBICTh. Y Takil rimoresi MeBHI SBUIIA
BHCTYITAIOTh aTPaKTOpaMH HMOBIPHOCTEH, 3MIHIOIOUH MATPHIIIO MIUTEHOCTI HIMOBipHOCTEH (ha3oBUX
CTaHIB CHCTEMH, IO BIANOBiJa€ KBAaHTOBO-MEXAHIYHUM TIillOTe3aM CTOCOBHO aHOMAJbHUX SIBHUIIL.
ATtpaktopu y (azoBOMy MpPOCTOpi BUTBHOTO CTaHy MOXYTh IIOPOJDKYBAaTHCS B TOMY YHCII
iH(popMallifHUM BIUIMBOM II€BHUX acTPOHOMIYHMX moxid. Cxoxe, IIO poJib YyHiBEpCaIbHOI
B3a€MOJIIT BHKOHYE MEXaHI3M KBaHTOBOI 3aIlIyTaHOCTI, NpPHTaMaHHUH yciM 00 €KTam, IO
3YMOBJICHO iX B3a€MOJIIEI0 y paMKax Teopii Belmkoro BuOyxy [24]. ['pasitaiiitHi XBUJIi, 10 3T1IHO
i3 JMeSKAMHU TINOTe3aMH, MOXIUBO MiFOTh MHTTEBO, MOXYTh OYTH BTOPHHHHAMH ITYMOBHMH
eeKkTaMl KBAaHTOBUX B3a€MOJiH 3amyTaHocTi. EkpaHyBaHHS cHCTeM BIATONI JIOCSTA€ThCS
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MiBHUINEHHSIM 1X KBaHTOBOI uyucToTH [22, 23]. Takuii KyT 30py, SK i €KCIIEPUMEHTH B I[LJIOMY
BBOJNTh HOBHU TMOTEHIIATHHUM TMOSCHIOBAILHUN acleKT IOJ0 HAasBHUX MOXUOOK Yy CydacHHUX
BHUMIPIOBaHHSX rpasitaliiiinoi cranoi (puc. 5) [1, 2, 12].

[lepcrieKTHBHUM € TPOBENEHHS JOBIOCTPOKOBUX JOCIHIPKEHb /Il BHUBYCHHS OTPUMAaHHX
e(eKTiB, IMONIYyK 3aco0iB 3 IHIMAMH IPHUHIUIIAMHA PEECTpAIlii Ta BJIOCKOHAIICHHS CUCTEMH OOpOOKH
JIAHUX a TaKOX YTOUYHEHHS MEXaHICTHYHOI MOJIelli, BCTAHOBJICHHS 3aKPUTOCTI Ta KOHCEPBATUBHOCTI
CHUCTEeMHU, OUIBII TOYHUX PEOJIOTIYHHUX BJIACTHBOCTEH IIIJIBICY Ta NMPOBEIACHHS EKCIIEPUMEHTIB 13
MPSIMOTO BILTUBY CBIOMOCTI Ha TIPUJIA].
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BUMIPIOBAHHSI MEK I1OJISI JUKEPEJIA BIOJIOKAIIIIMTHAM
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Abstract: The paper describes the conditions for measurbeoketige of the some nontrivial field
sources using «dowsing» method. As an operatorisocbnsidered the so called «L-frame». The
influences of size material and measurement camditof L-frame to the sensitivity of the operator-
frame system were analyzed. The qualitative andtifative parameters allowing to indirect field
estimation is proposed.

AnoTanisi: Y po0oTi onmucaHi yMOBH, IO JTO3BOJISIIOTh OJHO3HAYHO BUMIPATH MEXK1 TOJIS JHKepesa
OiloJOKaIifHIM MeTOJIOM. Y SKOCTI 1HCTPYMEHTYy oleparopa Oiosokarii posrisHyTa ['-pamka.
Bkazano BB po3MmipiB, Marepiady 1 yMOB BHUMIpIOBaHHS [-paMKd Ha TPaHUINIO YyTJIMBOCTI
CHUCTEMH OllepaTop-paMKa. 3arporoHOBaHi SIKICHI 1 KUTbKICHI TapaMeTpH, 10 JO3BOJSIOTH HEMPSIMO
XapaKTepU3yBaTH HATIPYTY OIS JDKEPET eIeKTPOMArHiTHOT PHPOTH.

Beryn. SlBumie no3oxozactBa (Giosokarii) Oyio Bimomo maBuo, Ginbme 4000 pokiB Haza.
Hanpuknan, anrimidiceke ciioBo «dOWSEr»o3Hayae JIIOJUHY, KOTpa IIyKae MiJ3eMHI BOAHM 3a
JIOTIOMOT0K0 BepOOBOl manuyku, a «dowSing»— BifmoBiaHa mporenypa. Lle sBuine 3BOIUTHCS 0
TOro, IO Cy0'€KTHUBHO y JIIOAMHHU, KOJIM BOHA HPOXOAWUTH HAaJ BOJOHOCHHMH, PYIHUMHU abo
JISTKAMH 1HITAMHA 30HAMH CIIOCTEPIraeThesl BiAXHUIICHHS a00 oOepTaHHS 3aTHCHYTOI y pykax V-
1o1i6HOT T1JIKH 3 iepeBa abo iHmmoro inaukatopa. Ilounnaroun i3 XV-XVI cTomiTh nopsn i3 103010,
SK TTOKOKIMKOM HAsSBHOCTI €(eKTy, 3’ sSBJISIOThCSA Pi3HOI (OopMH KOHTYpH, 3po0OJieHi i3 apoTy. Y
mitepatypi 1 Ha [HTepHeT-caliTaXx MOXKHA 3YCTpITH 3raJIky HpO Pi3HI IHCTPYMEHTH oOIepaTropa
Oioyokarii. Ha manuit yac BijgoMi JiesKi BHITQJKH ¢(EKTHBHOTO BHKOPUCTAHHS O10JIOKAIIITHOTO
edekry (BJIE) y reosorii, MenuIuHi, apXeoJorii, BOEHHIH cripaBi, ekoyiorii i T.1. [1-4]. 3a3Buyaii e
SIBHIIIE MOJKHA TOSICHHTH 1JICOMOTOPHOIO PEaKIlielo JIOJCHKOTO opraHiamy. llependadaeTnes, 1mo
neske (izmune mone (y TOMY YHCIi, €IEKTPOMArHiTHOI NMPHPOJH) SKAMOCh YAHOM BIUTHBA€E Ha
OpraHi3M JIFOAWMHHM HE TIiJACBIIOMOMY PpiBHI 1 B TOJAJIBIIOMY 4Yepe3 HEPBOBI JIAHIIOTH
NePETBOPIOETHCS. B MYCKYJIbHI CKOPOYEHHSI, SIKi 1 BUKJIMKAIOTh MOBOPOT pamkH [3]. Takum unHOM, Yy
CYTi Cy4YacHOro HAYKOBOT0 PO3yMiHHS 0ioJIOKaIii JEKUTH ifeoMoTOpHA QYHKIIA JIOIUHA SIK
mijlicHoi cnpuiiMa4oi cHcTeMH i3 JONOKH HeBiIOMHMH BciMa 3aco0amu peectpanii Ta
MOKJIABOCTAMH. Peaxiiis cucreMy Ha JesKi YAHHUKH BiJIOBITHO JIO MUCIICHHEBOI YCTAHOBKU Ta
30BHIIIHIX YMOB BiJJOOpa)kaeThCs y pyXaxX TUX UM IHIIMX 1HIUKaTOpiB. HayKoBHUM criBTOBapruCTBOM
OloJoKaIiifHu eeKT He BU3HAHUMN 1 OITUCYETHCS K OKYJIbTHA IMPAKTHKA B SKOI BIJICYTHS JIOKa30Ba
0aza [8].

Meta Ta 3aBOaHHS JOCTIIKeHHs. Y JaHIi CTaTTI pO3TIsSmacThess podoTa i3 ['-momiGHOIO
pamkoro. Ileit BuOip oOymoBIeHW# TuM, IO caM OioNoOKaridHUN e(eKT SBISEThCS BEIbMHU
CKJIAJJHAM SIBHIIIEM, JO CHX ITip HE 3HAWIIOB CBOTO TOSCHEHHsI, i TOMY HOro BHBYEHHS Oa’kaHO
[0YaTH i3 OUIBII MPOCTOI T€OMETPUYHOI (POPMH IHCTPYMEHTA.

OcHoBHHIT MaTepiaj. ABTOpy HE BiJIOMI NPHIIATH, IO JO3BOJISIOTH 3aMIHHTH OIleparopa
Oionokartiitnoro edekry (y momanbimomy mnpocto onepatop BJIE). CxinagHicTh OCHIIIOE Te, IO HE
BCl pe3yJIbTaTH BHMIPIOBaHb HABIThH JIy’KE€ YYTTEBOTO 1 JOCBIUEHOrO orepaTopa OyBarOTh TOYHI.
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[To cyTi, BiICYyTHS €IWHA METOJHMKa POOOTH i3 OIlOJOKAIIfHMM iHCTPYMEHTOM. 3aco0M MacoBOi

iHdopmarii abo 3aMOBUYIOTH PO 1€ SBHUIIE, a00 YacTo cBioMo GopMyIOTh atMocdepy HeIoBipU

Ta BOPOXKOCTI. I3 1HIIOT CTOPOHU, HaXaJlb, 3yCTPIYAIOTHCS JIFOH, 10 3asBISIOTH YCIOJH MPO CBOE

BOJIOZIIHHS MHUCTENTBOM Oionokamii 0e3 goctaTHix Ha Te miactaB. Ha maymky aBtopa, BJIE

00’ €EKTMBHO iCHYE€ 1 IPH KOPEKTHUX YMOBAaX BHMIipPIOBAHHS MEX MOJIs (CJIEKTPHYHOTO, MarHiTHOTO,

€JIEKTPOMArHiTHOTO) JuKepena epeKT 00’ €KTUBHO 3B’ SI3aHHM NEBHUM YHHOM 13 MOTO (Di3MYHHMH,

XiMigHUMH, 610 i3nIHIMH, (Hi310JTOTIYHIUMH 1 IHITAMHA XapaKTEPUCTUKAMH.

3a 3aMOBUYBaHHSM OyJeMO paxyBaTH, IO IpH 0A30BOMY peXHMMi BUMipIOBaHHS BHUKOHaHI
HACTyIHI YMOBH:

* Omneparop nOBUHEH OyTH OJITHYTHH Y OaBOBHSHY OJIC)KY, Ha TiJIi BiJICYTHI IpUKpacH (MeTau i
MiHepali) i BUpOOH, 1110 MIiCTATh JDKEpeia eNeKTPUYHOr0, MarHiTHOTO 200 €IeKTPOMAarHiTHOTO
moJist (€JIeKTPOHHUHM FOIUHHKK, MOOLTBHUMN TeJeOH, MarHIT TOIIO)

* 3 MOMEHTY OCTaHHBOT'O IPUHOMY T’Ki MHHYJIO OUTBII Hi’K HIBTOPU-ABI TOIUHH

* Bin pyxaerncst 10 00’ €KTy (HapHUKIIaa «GOHH») i3 30BHI

* Tpaekropis ioro pyxy npsiMoJiHiifHa i pIBHOMIipHI, a MBUIKICTh MPUOIM3HO BiANOBiAA€E
ONITUMAJTBHIT

* Omneparop He BAKOPHCTOBYE y BUIbHIM BiJI paMKH PYIIi T.3B. «PEe30HATOPU> - JOMOMIXKHI
peaMeTH i3 (akTyporo 00’ €KTiB MOIIYKY, IO EMIIIPUYHO i HOyMEHAIbHO (IOSCHIOBAIBHUM
aCIIeKT MOKH BiJICYTHil) 3aCTOCOBYIOTh OIIEPATOPH JIJIsl IPUCKOPESHHS HAJIAIITYBaHHS
(manpukia:, MiHepall, MOCyArHA 3 BOJIOO 1 T.II.)

* Omneparop MPaKTUYHO 37JOPOBHIA, HE 3HAXOUTHCSI IT1/1 BILTABOM CIIUPTHOTO 200 ICUXOTPOITHUX
pPEYOBHH, HE BiIUyBa€ MOUYTTS CUIHLHOI BTOMH, HE MA€ IIiJl Yac MPOBEICHHS BUMiPIOBaHb
MIPOBAJIIB Yy TTEBOCTI TOIIO

* UYyTTeBicTh omepaTopa MepeBipeHa y TECTOBUX BUMIPIOBAHHSX HA BIIOMHX 00’ €KTaX;

* Omneparop NMCUXOJIOTIYHO BiJCTOPOHEHUH Bijl pe3yJIbTaTiB BUMIipPIOBAHb;

* Ilepen caMuM BUMIipIOBaHHSIM OTIEPATOP BXOAUTH Y CBOEPITHUI IICUXOJIOTIYHAN CTaH 1 PopMye y
IpoIeci BUMIPIOBAHHS y JIOJIOHI BIIYYTTS TEIUIA, TOTOKY €HEeprii i T.11.

Ockinbku BJIE mae GararodakTopHy NpHpOIy, B 3aJ€KHOCTI BiJl BHPIIIyBAaHOTO 3aBJaHHS
JesiKi 13 HaBeJIGHWX YMOB MOJXKYTh 3MIiHIOBaTHCh. Tak, HaNpWKIaA, MpH TOIIYKY JDKepena,
OB’ SI3aHOTO 13 BOJIOIO, ONEPATOp BHUKOPHCTOBYE BIJIMOBIIHUI pe30HATOpP — MOCYIUHY i3 BOJOIO.
Hatinpocrimmii ingukatop ['-pamka 3a3Budail mpenctaBisie coOO0 BIIPI30K METAJICBOTO JIPOTY
niametpom 0,5-3mm i moxkuno0 35-100cM, 3irHyTuM mig kyrom 90-105.

Kopotka wactuna pamku aoBxkuHOO npudauzno 10-15cm 3HaxomuThes y pyli omeparopa
Tak, ImoOW 1i KiHEIb He TOpKaBcs J0JoHI. OcTaHHS 0OOCTaBHHAa MOXE BHSBHTHUCH iCTOTHOIO,
OCKiJIbKH, HAIPHKJIAJ, YCYHEHHsS JIAKOBOI 130JAIlii i3 MIZHOTO JIPOTYy MOXE CYTTEBO 3MEHIIHUTH
YyTTEBICTh omeparopa i3 pamkoro. Cam aBTOp Ha MPAKTHIIl BHKOPHUCTOBYE ['-pamMKy 13 KyTOM
sruHanHs 105, mo 103BosIsIE CKOPEKTYBATH ii MEHTP TOKIHHSA. 3 (i3UUHOI TOUKU 30py 3MEHIIICHHS
KyTa 3THHaHHS HE TPHHIMIIOBO, ajie CIPOINye MareMarudHi BUkiIaaku. Komu omepatop (abo
JTIOJIMHA, 0 Mae 4yTTeBicTh 10 BJIE), TpuMaroun taky pamky nepea co0oro, OUYMHAE PyXaTHCh i3
MOCTIHOIO IMBHJKICTIO, TO Yy MeXaX 3-7 M paMKa B SKHWCh MOMEHT 4Yacy panToM IOYHHAE
o0eprartuch. 3a3BU4Yail Ile MOB’S3aHO 13 TaK 3BAaHUMHU <GOHAMH», YaCTUHA SKUX SIBISIETHCS
«renatoreHHUMU» [9], TOOTO TaKMMU IO YMHATH TEBHUM HETPUBIAIbHHMI HETAaTUBHUMN BIUIMB Ha
Olomoriuni Ta iHmn cuctemu. L{i 30HW 3a3Buyail MalTh (GopMmy Koiia, JiaMeTp SKOTO MOXKe
3MIHIOBATUCh Yy IMHPOKUX Mexax (3a3Buuail Oim3pko 1-8 ). IHKONM peecTpyroThesi 30HH |
Oinpioro miamerpy. JloBra yacTuHa paMKH € BUMiPIOBAILHOIO YacTUHOIO. YnM OinbIne i1 1oBXKHUHA,
TAM O1JIBITIE TPAHMIISI YYTTEBOCTI, OJHAK HIDKYE MPOCTOPOBA PO3AUIGHA 3JIATHICTh 1HCTPYMEHTY.
I'panuyero yymmegsocmi OynemMo paxyBaTd MiHIMaldbHEe 3HAYCHHSI BHMIPIOBAHOI XapaKTePUCTUKU
moJist, rrykane npu BumiproBanui BJIE. UuMm Buie maca paMku, THM BHINE i1 iHepiiiHicTh (a0
cTaJia TepeXiTHOTO MPOIIECy), CUjla TePTS Y JOJIOHI oTlepaTopa i MEHIIa Mexa 4yTTeBoCcTi. Po3mipu
paMKH 3HH3Y OOMEKEHI CHJIOI0 TepTs y JIOJIOHI omepartopa (abo y MiJIMIMITHAKAX) 1 piBHEM HOTO
gytTeBocTi 70 BJIE, 3Bepxy — 3alilBUM MiJBHUINEHHSM YYyTJIMBOCTI, MAach paMKH, JESKHMH
HE3pYYHOCTSIMH 200 0OMeKeHHsIMHU poOoTh. Hanmpukimas, mpy 3aHaaTO BUCOKIM 9yTTEBOCTI TaKoi I -
pamMKu BoHa Oyje MOYMHATH 0OepTaTHCh Bxke Mpu (POHOBOMY 3HAYECHHI MOJS, 1 BUMIpPIOBAaHHS, IO
CyTi, cTaHe HEMOXJIMBUAM. J[JIs 3MEHIIEeHHS BIUTUBY 30BHIIIHIX (DakTOpiB 30ypeHHS (HAIpHKIAI,
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BITPY) MO’KHA 30UTBIIUTH iaMeTp paMKd i/ab0 BHKOPHUCTOBYBATH MaTepial paMKH i3 OiJbIIOI0
TYCTUHOIO (HampuKiIaj, cTajdb 3aMicTh Mimi). Ilpu mpomy amst 30epeeHHS YyTTEBOCTI CIij
30UTBIIUTH JIOBKUHY BHMIPIOBAJILHOI YacTMHU pPaMKHA a00 3HU3UTH CHJIy TepTS Y JOJIOHI,
BUKOPUCTABINY HiAMUITHAKY. B 3alexH0CTI BiJl HOCTaBIEHUX 3aB/IaHb ICHY€ NEBHUN ONTUMYM IIpU
BHOOpI po3Mipy paMKH, MaTepialy, HAJIAIITYBaHHS 1 PeKUMY BUMipOBaHb. UMM HIDKYE IIBHJIKICTH
pyxy omeparopa, TuM ciadie BupakeHuit BJIE, i Tum MeHma cuna Oyne BUKIMKATH OOEpTaHHS
paMKu.

OnHak, SIKIIO ONepaTop pyXaeThesl 3aHAATO IIBUAKO, TO paMKa He BCTHra€ B3aEMOIISTH 13
HETPUBIAILHUM TIOJIeM, 1 TOXHWOKa BHMIpIOBaHb OyjJe BHCOKa. Bingrak, icHye onTuMaibHa
IMBUAKICTH omepatopa. 11{o0u 11 BU3HAYUTH, CIIJT HA OJHOMY 1 TOMY X 00’ €KTI BUMIpIOBaHb IPH
IHIIUX PIBHUX YMOBAaxX 3[IHCHUTH BHUMIPIOBAaHHS MEX IMOJS HPU PI3HUX 3HAYEHHSX IIBHUJKOCTI
pyxy. OntumanpHOO OyJe Ta MBHAKICTH, MPH SKIH Mexa Oy/le MakCUMajIbHO HaOJIMIKeHa 0
oreparopa. AHAJIOTIYHUAN MiJIXil BUKOPUCTOBYETHCSI TAKOK MPH T'e0JOriyHOMY KapTorpadyBaHHI
[2,3], Ko/t BUMipIOBaHUM [MapaMEeTPOM SIBIISIETHCS CEPEIHS YacTOTa 00EPTY PAMKH.

Puc.1. 'eomeTpis, BimoOpakae pe3yabTaTH BUMiproBaHHS Mexi 30HU. O — 1ieHTp 30HU, A, B,
C, D — Touku 3ycTpidi i BiAMOBIIHI /IS HUX PAIiyCH Mmax M1, 2 & Mmin. 0< 01 < 02 < Omax Mmax>
1> 12.> I'nin

VY naniit poGoTi OCHOBHMM HapamMeTpoM Ipu OloJIoKaliifHOMY BHUMipIOBaHHI Oy/leMoO paxyBaTu
TCOMETPHYHI MEXi ISl BHMiproBaHOro 00’ekta. lle J103BOJNIMTH KOPEKTHO BHMIpPSATH HOTO
reoMeTpuuHy (opmy O10JOKaIiHHIM METOAO0M, 3MiHH (POPMH y MPOCTOPI 1 Yaci miJl BIUIMBOM THX
gk iHIMAX (AKTOPIB 1 OMMIHUTH XapaKTEPUCTHKY (HAMPYXKEHICTH») JAHOTO Mo, BakiuBum
¢dakTopoM, IO BITUBAE Ha MOXUOKY BUMIPIOBAHHS MeEXi, € KyT 3yCTpidi omeparopa i3 Mexero
00’exTa BuMiproBanHs 0. Hampwukian, mpw BHMIpIOBaHHI 30HH 3i 301IbIIEHHSAM KyTa 3yCTpidi
3MEHIIYEThCS BIJICTAaHD [ BiJ IEHTPY 30HU JIO0 TOYKH 3yCTpidi, € paMKa IMOYWHAE IHTEHCHUBHO
obepratuck (puc.l). IIpu 1mpomy Touka 3yctpiui (A,B,C,D) BijcyBaeTbest Bee aaji Bij rpaHUYHOT
(A). IcHy€e TakoX JeAKHM TPAaHUYHHMA KYT Omayx, IPU SIKOMY paMKa B)Ke He 00epTaeThesi (rpaHHYHA
minis AD), i omepaTop mpoXoauTh MOB3 00’ €KT BUMiproBaHHs. Lle#f BUNaoK BigOBigae JesIKOMY
MiHiMabHOMY 3HaueHHIO pajgiyca 30HH (OD) Inin, SKHif J03BOJISE MPH IEPIIOMY HAOIMIKCHHI
BUSIBUTH i1 IPUCYTHICTH. [Ipy IIbOMY BUKOHYETHCS CITiBBITHOIIICHHS:

Fmin = r(emax), fmax = r(emin = 0), fnin/fmax = SiMBmax (1)

Takum uuHOM, ipu O = O pajgiyc 30HU SBJISETHCS MaKCUMAIBHUM, HOrO MOYKHA MPUIHSITH 3a
icTuHHUE paniyc 30HH. BiH Mae enuHe 3HAYEHHS, IO JO3BOJISIE IUIKOM OOHO3HAYHO BU3HAYUTH
TOUKY MeXi 30HH Ta ii paziyc. JIiHig, MmO TPOXOAUTH yepe3 TOUKy A TepHneHIUKYJISIpHO, €
JIOTUYHOIO 70 KOpJOoHY mojist. [[pubnm3Ho MoXKHA TPHHHSTH, IO YacTUHA JIiHII MOOIU3y JaaHOl
TOYKH HAJICKUTh MeXi BHMipioBaHOro moist o0’ekrta. [locrmimoBHE BUMIpPIOBaHHS MEX 30HH
JTIO3BOJISIE BU3HAYHTH BCIO TPAHMINIO BUMIPIOBAHOTO 00’ €KTY. EKCIIEpHMEHT IMoKa3ye, 1o MeXi 30HH
€ CHUMETPUYHUMH BIJIHOCHO JIiHil, MO 1poxoauTh yepe3 1eHTp 30HU (OA) mpu manux 0, a npu
Beymmkux 0 (0 [0 6may) e BiAXuiIeHHS He3HauHe. Y 3arajibHOMY BHIAJKY JUIS OY/b-SIKOTO 00’ €KTa
MO>KHA 3aIpOTIOHYBATH HACTYIIHI alTOPUTMU BU3HAUEHHS TPAHUIIh HOTO MOJIS.
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Metoa mociaizoBHux HabmkeHb. [Ipm ckaHyBaHHI BapTO pyXaTHCh NPSIMOJIHIMHO 1
PIBHOMIpHO, 100K YHUKHYTH HOSIBU CHUJI iHEpIii. ¥ SKHiiCh MOMEHT Yacy 3HaxXOJUMO JIESIKY TOUKY
3yctpivi B. Ha maniit ninii pyxy BuOupaemo aesky onopHy Touky P 3imiBa Bin B Ha neskiii BiacTadi
L (puc.2). Ilorim mpoxoaumo uepe3 P min meskum xytom 0; i 3Haxomumo apyry Touky Bi Ta
BiZIcTaHb J10 TOUKH 3yctpiui Lq. Sxmo L1 > L, To crig pyxaruck depe3 P mig menmmmm kytom (02 >
01), v 3BopoTHOMY BHmanky 0, < 0;. [lirounm aHaJIOrivyHO, 3pEINTO0, 3HAXOIMUMO EKCTPEMAIbHY
TOUKy A, BiACTaHb J0 K0T Lmax = AP € makcumanbanm. Yepes Touku P 1 A mpoBoaMMO MpsMy,
sika 1151 30HU Oyne npoxoautu yepes i1 neHtp (O). Ha3Bemo ii ekctpemymom. BukoHaBmm monioHy
MPOIIeAYPY 13 1HINOI CTOPOHU 00’ €KTa, MOXHA 3HANTH 1HINY TOYKY MeXi. CyKymHICTh TaKUX TOYOK
JIO3BOJIMTH BU3HAYUTHU MeKy 00’ €kTa 1 i1 popmy. B Bunaaky 30HM MO>KHA 3HANTH TaKoX i1 IEHTp K
TOYKY MEePETUHY MPSIMUX, BIAMOBLIHUX mpsimiid AP.

Metox TpukyTHHKa. Ha mpaktuii mpocrtimie micisi 3HaXOJDKEHHS HepIIol TOUKH 3ycTpidi
(B) rpy6o orinuTH miama3oH KyTiB (£0may) 1 rpaHudHUN po3Mip 30HU (26min). Jai BigHOCHO Ieskol
Touku B 3HalitTm Taky cnomyuyeny ii Touky Bj, mo6Gum Bukonatu ymoBy PB=PB. Toxmi y
piBHOOeApeHOMY TpuKyTHHUKY PBB; GicexTpuca Oyne i BUCOTOIO, IO MIPOXOJAUTHME Yepe3 IIyKaHy
Touky A (puc.2).

D,

D;
Puc.2. I'eometpis, 1mo BimoOpaxkae pe3yIbTaTh BUMIPIOBaHHS MeX1 00’ €KTa

Jlinito B (D1:BAB1D;) MoxHa Ha3BaThH Kymoum 20002paghom, SIKUH € XapaKTEPUCTHKOIO
BUMIipIOBaHOTO 00’€kTa BimHOCHO 3amaHoro Hampsmky (AP). Toukum D; i D, — kpaitHi Toukm
rogorpada. [1o6mm3y Toukn A MOXHa 3HAWUTH psii TOYOK rpaHumi i exctpemani. Lli exctpemaiti
OyIyTh TIEpeTHHATHUCH B Aeskii Touri O, sika Oyne SBISITHCH IIEHTPOM T'PaHHIlL 00’ €KTa BIJIHOCHO
3aganoro Hanpsmky (AP). Tomi posmip monst 00’ ekta Oynme ckimagaté OA = Inax Bignocno P
KyToBHi1 rofiorpad B 6y/e 30BHIMHIM, a BifHOCHO Toukn O —BHYTPIIIHIM. IX B3a€MO3B’ 130K JIETKO
3HANTH 3a JJOIOMOTOI0 TeopeMu cunyciB [6] (puc.3) i3 hopmymu (2):

r/sin@=L/sinX =(L i * max) /SINO +X) (2)

P T LminJrrmax O
Puc.3. Cxema i1 BU3HAUCHHS B3a€MO3B’ 3Ky ITapaMeTpiB KyTOBHX rojorpadin

JIs KOpeKTHOTO BUMIPIOBAaHHS MEXI TOJIS Ta IIJIBHINCHHS JOCTOBIPHOCTI BHUMIipPIOBAHHS
HEOOXIJTHO CHEeIiaJIbHO HIBENIOBATH YYTTEBICTh CHCTEMH OIEpaTOp-paMKa, HAXWIUBIIA MpU
3amipax pamKy Ha KyT Y=5-12° no ropum3onty. Touky, y sKiii pamka, 0 0OepTaEThCs, JOCITHE
kyra $=30-40°, OymeMo Ha3MBaTH TOYKOIO 3yCTpidui. 3MIHIOIOYH KyT MiAXOMy IO 00’ €KTa Ta
BUKOHYIOUM BHMMIPIOBAaHHS Ha OCHOBI OJHOTO i3 METOIB, BUKJIQJCHUX BHINE, 3HAUJIEMO AESIKUN
eKCTpeMaIbHUH KYT, IPH SIKOMY TOYKa BHSBHUTHCS MaKCHMAaJIbHO HAOJMKEHOIO 110 oreparopa. Lo
TOUKY 1 OyJleMO paxyBaTH HAJEXKHOIO MeXi YMOBHOTO MOJsI BUMipioBaHOro 00’ ekTa. [locmizoBHO
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OTPUMYIOYH CYKYIHICTh TOYOK HAJICKHHUX MEXI YMOBHOTO TOJISI 00’ €KTa, MOXHaA TOCTYIIOBO
noOyIyBaTH BCIO MEXY. BilbIl TOYHY MO3MINIO MEXi MOKHAa BUMIPSATH 3a JOMOMOTOIO OLIBII
YYTTEBOTO iHAMKATOPY, HApUKIa:, ropusoHTanbHoro Mastauka (bobber).Ilpu somy Hampsmok
TOPU30HTAILHOTO MasiTHUKA MOBUHEH OyTH HOPMAJIBHUM JI0 MEXi YMOBHOTO TOJISI, OTPUMAHOTO 32
noromororo ['-pamku. HampyskeHicTh YMOBHOTO TTOJISI MOKHA OITIHUTH 32 BEJIMYHUHOIO CHITH, SIKY
JI0JIa€ paMKa, 0 3HaXOAMThCS y Pyl oneparopa. Taka oIiHKa J103BOJISIE€ TAKOXK OIIHUTH FPAaHUUHY
YYTJIUBICTH OTEpaTopa, Ta MOPIBHATH €(PEKTUBHICTH PI3HHUX OIEpPATOpiB MPH BHMipaX TECTOBUX
00’ ekTiB. Ha OCHOBI 3a3HaYeHOTr0 KPHUTEPII0 MOXKHA TAaKOX OLIBII KOPEKTHO MOPIBHIOBATH MiX
c00010 00'ekTH (y TOMY YHKCII i T€OIMaTOTCHHI 30HH).

Takum ymHOM, (PaKTHIHO HEOOXiTHO po3paxyBaTH TI'paBiTalliiHy chily F, sika mepemkokae
paMili, HaXWJIEHIH i KyToM Y, IIOBEpHYTUCS Ha 3amaHuii KyT ¢. Hexail moBkuHa BUMIpHOBAILHOL
yacTUHU paMkH L, ii miamerp d, minpHicTs MaTepiany pamku P. CHIIO0 TepTs y IOJOHI omepaTopa
(abo y migmMMHWKAaX) a TaKOX BIUIMBOM KOPOTKOI YaCTHHH paMKH, sKa 3HAXOIUTBCA Yy PYIL
omeparopa Oynemo HexTyBaTH. Po3paxyemo crouatky cuiy Af, mo gie Ha enemeHT pamku AX (AX
<< L), fKkuii HAHW3aHUN HA HEBAroMY YKOPCTKY HHUTKY 1 3HaXOIWTHCSA Ha BifcTaHi I Bif Bici. Maca
Am 3ocepemxena no0au3y Aeskoi Touku B, po3ramosaniit Ha koni AHEG 1 HanexxuTs miomuHi O
(puc. 4). LlenTp xona 3Haxomutbest y T. O, 11 paxmiyc piBHmii I (r < L). I3 Toukoro O moB’spkemo
nekaptoBy cuctemy koopaunat XOY. IlnomuHa O HaxwieHa i KyToM Y 0 TOpU30oHTY. Yepes T.
E, BifmoBiHy MakCHMaibHii BHCOTI migiiomy eiaementy macu Am (r. B), mpoBeaemo mapaiesibHO
TOPHU30HTY TUIOIIUHY [3.

N\x

Puc.4. Cxema obepranus enemMeHTy Macu AM, 30cepekeHoi B KoJii TOUKK B Ha BijcTaHi I Bij Bici,
1 moB’ s13aHo1 3 ['-pamMKOIO cCUCTEeMH KOOPIMHAT

[Tpoekrist koma EHAG na miomumny B mae emine EHFG. Tyt 1. O € npoekmiero 1. O Ha
mwiommHy [B. Maca exementa AX piBra Am = pLAX, e p. = pT0/4 —niiiiHa rycTHHa IpoTYy.

BBenemo TpuBHMipHY nekapToBy cuctemy koopauHat X'Y'Z' 3 mentpom B Touni O. Bick
abcmuc O' X' mpossirae wepe3 touku E, O, F, B Tol e yac sk Bick opauHat O'Y' mpoxoauTs yepes
touky O nepnenaukyisspao O'X'. Bick amnikat O'Z' nmpoBenemo yepe3 Touky O HOpMaJIBHO 10
wiomuHy . OueBuHO, 1o 1151 Bick O'Z' mpoiize 1 yepe3 Touky O. [3 MexaHiku BioMO, IO CHJIA,
sIKa BIUTUBAE Ha TLJIO y IOTEHIIITHOMY I10J1i, BUPaxOBY€EThCs 3a popmyroro (5):

F=-0OU (3)
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ne U —motenmian nojst, [ — oneparop ["amineTona. ['paBitariiine moJjie € MOTCHIIIHHAM. Y HaIIoMy
Bunaaky cwiaa Af, mo ngie Ha emement AX, HampaBieHa MO JOTHYHIA O Koja i, BiAMOBIAHO,
BH3HAYAETHCS POopMyIaMu

Af =-dU/rd (4)
U =Amgk(r,y,) (5)

ne h —Bwucora, Ha sKy migHsIIach Touka B, g —mpuckopeHHs BibHOTO HamiHHsA. Takum 4uHOM, i3
ypaxyBaHHSAM BBEJICHOT CHCTEMH KOODJMHAT, HeoOXigHO 3HaiTu 3anexwmicts h(ry,d) = z(r,y,0).

Touku E, O, Hmarots HacTynHi koopaunatu: E(-r, 0, 0), H(O,—r, I-siny), O(0, 0, rsiny). 3uaiigemo
PIBHSIHHS IJIOIMKUHY O, IO MTPOXOIUTH Yepe3 I1i TOUKU. PiBHSHHS IUTONHHA Ma€ BUTIIS [6]

Ax +By+Cz+D=0 (6)

[lincTaBnstoun 3HaueHHsT KoopauHat To4ok E, O, H,MoxkHa nerko BUpa3uTH 3HAUYEHHS KOHCTAHT
B, C, Duepe3s konctanty A.

B=0,C=-Altgy, D = Ar-cosy (7
[Tigcrasisroun (7) B (6) i ckopouyroun Ha A, 3HaM1eMO PiBHSIHHS TS TUTOLIHHHE O
X = zltgy + r-cosy = 0. (8)
3Biacu
z = fiSiny + xy. (9)

Touka B 3naxomuthest Ha kouti, Tomy OC/OB = cosp u OC = rcos ¢. 3 apyroi cropoHu
O'C'/OC = cosy. Bigmosigno, X = OC' = OCcosé.

X = FCOS$-COSY. (20)
[Migcrasisroun (10)y (9), orprmaemo
z (ry,¢) = rsiny (1 + cosp). (11)
e T03BOIMTH BU3HAYMTH MTOTCHIIMHY €HEPTIfO:
U Am-g-h(ry,$) = Am-g (rsiny (1 + cosp)). (12)
BukopucroByroun (4), 3HaliIeMO CHITY, IO BILTMBAE Ha eJIeMeHT AX
Af = = dU/r-dp = Am-g-siny-sin¢ (13)

BifmoBinbk BHSBISETBCA JOCHTH TPOCTOIO. Ile MOXHA TEpPEeBIpUTH IHIIAM IUITXOM.
JlocTaTHBO JIETKO pO3paxyBaTH, IO Ha KYyJbKy Macoro Am, o 3HaXOJUTHCS Ha TOXHUIICHIH
wiomuHi (KyT HaxXWIy piBHUH Y), ajle OOMEeXeHii MeperopoaKoro, MOBEPHYTOK I KyToMm ¢
BiJIHOCHO HOpMaJTi, JIi€ chjia

Af = Am-g-siny-sin ¢. (14)

Ockinbku y OyAb-SIKHH MOMEHT 4acy €JeMEHT paMKH pyXaeTbCs MO JOTHUYHIN 70 Koia, IIi
CHUJIM CITIBNAJAIOTh. BUIHO TaKoX, IO I CWja HE 3aJeXHTh BiJ BiJICTaHI JO Bicl oOepTaHHS.
BinnosigHo, Ha KokeH eneMeHT AX ['-pamku i€ cuina Af. 3Bifcu, iHTerpyro4H, JerkKo 3HAWTH CHITY,
110 i€ Ha ['-pamKy y rpaBiTaiiifHOMY TOJII.
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F= !im(ZAfi) = gsinysingp, !im(ZAxi) =gLp, sinysin¢ (15)

L
Tyt lim(> Ax,) = Idx =L a6o F = mg-siny-sin¢ (16)

JIe M —Maca BUMIpIOBaIbHOI (HOBroi) yactuHu pamku. L{to ¢popmyiry MokHA mepenucaT TaKoX y
BUTJISAOL:

F = (pLd’g-siny-sin §)/4. 17)

V BuxigHomy nonoxeHHi ['-pamka HaxwmiieHa min nesikuM KytoM Y, a ¢ = 0. Lle o3nauae, mo
paMKa 13 BHXIJIHOTO TMOJIOKEHHS MOJKE BUIBHO OOEpTaTHCh, OCKIJIBKH CHJIa OINOpYy BIJICYTHS.
JIMOBipHO, KOJH oOIlepaTop TpUMae paMKy y CBOIHl JOJOHi, BiH (opMye HaBKOJIO cebe mesKe
HeTpuBianbHe noine. Komu oneparop i3 [-paMkoro, pyxarouuch i3 MOCTIHHOIO HMIBHJIKICTIO, MTOTIAJIa€e
y 00JIacTh BIUTHBY 00’ €KTa, IO BOJIOJI€ BJIACHUM ITOJIEM, TO Y pe3yibTaTi B3aeEMOJIIl muX mojiB -
paMKka npuxoauTh y odepranHs. [losem Ha3mBaeThes Aeska (i3MuHa BEJMYMHA, 337aHA Y KOXKHIN
Toulli mpocropy. Ha nmymky aBTOpa, 3a3Ha4yeHi HETPUBIabHI IOJII MAlOTh Yy TOMY YHCII
€JIEKTPOMArHiTHy ckjiagoBy. OILIHMMO BeIMYMHY TpaBiTauiiHoi cuiam F, mo mnepemkomxae
oOepTaHHIO. Y SKOCTI MaTepialy iHIAKATopa MOXHa BUKOPHCTATH B IPUHITUII OYb-SIKUH MeTal
(ayromiHi#t, Minp, 3ami3o W 1p.). ABTOp cCHocTepiraB oOepTaHHS paMKH, 3pOOJIEHOI HaBiTh i3
BepOoBoi rinku. [Ipu miametpi apory d = 1,5mmM, mosxkuni L = 40cMm i kyToBux mapamerpax Yy [18°,
¢ = 30° 1w cua cranoBUTH AT cTaneBoi pamku F = 3,&107 H, wis amominieBoi — F = 1,107
H. CraBnsiun yMOBH BUMIpIOBaHHS i FeOMETPHYHI PO3MIPH PaMKHU, MU Y pe3yJIbTaTi 3aJIaEMO JESIKY
rpannuny cuty Fo. [Ipy nepeBuIeHHi 1Ib0ro rpaHUYHOTO 3HAUSHHS | -pamMKa mounHae 00epTaTHCh.
s cunma Fp, mo cyTi, € KOHCTaHTOIO, IO BH3HAYa€ yYMOBU BHUMIpPIOBaHHS. Y 3aJIeKHOCTI BiJ
BUPIITYBaHOTO 3aBJaHHs ICHY€ CBili ONTUMyM. BinmoBimHO, TycTWHA MaTepialy paMKH Ta il
Te€OMETPHYHI PO3MIipH OB’ si3aH1 Mi’K COOOO CITiBBITHOIIICHHSIM

pLd®=p (18)

Tinpku y mpOMY BHUIAIKY pe3yibTaTH BHMIPIOBaHb ISl |'-paMOK, BUTOTOBJICHHX 13 PI3HOTO
MaTepiany Ta Marodi pi3Hi reomeTpuuHi po3mipu, OyayTh sictaui. Tyr W = 4F /(ngsinysing) —

Jiesika KoHcTaHTa. Jiist ctani YU = 7 Ipu BKa3aHUX BUIIE YMOBAX BUMipIOBaHb.

BucHoBok. ExcriepuMeHT moka3sye, 10 MpH BUMIpIOBaHHI MPOTSHKHUX 00’ €KTiB Ha ['-pamky
Oyne nisTH HaiOUThINA CWIa, KOJH ii iHAMKATOPHA YacTWHA HOpPMAaJbHA J0 JOTHYHOI JIHII MOJIS
00’ ekrta. Lls cuia mBuAKO majzae mpu oOepTaHHI paMKH, a PICT IHTEHCHUBHOCTI HETPUBIAJILHOTO
moJist 00’ €KTa HE MOYKE HOTO KOMIICHCYBATH.

Taxkum urMHOM, IPH BUMIPIOBaHHI MEX HETPUBIAIBHOTO MOJISL 00’ €KTa JI0 YMOB BUMipIOBaHHS,
BKA3aHMM 3a 3aMOBUYYBaHHSM, CJiJ1 JOAATH YMOBH KOPEKTHOTO BU3HAUECHHS MEX.
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4. PHYSICS AND MODELING OF ANOMALOUS PHENOMENA
®I3NUYHI ACHEKTHU TA MOAEJIOBAHHSA ®PEHOMEHY A

PREHISTORIC ANOMALIES IN CARTOGRAPHY
Arkhypov O.V.!
'PhD, Space Research Institute (IWF), Austrian Academ$aiénces, Graz, Austria
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Abstract: New finds of anomalous features on medieval maesdescribed and identified with
prehistoric (glacial) realities. These relicts aonfthe existence of unknown informational link
through more than 10,000 years. The possible eaptars are discussed.

AHoTamis: Y cTaTTi BUCBITJICHI HOBI 3HAaXiJIKW aHOMAJIbHHUX OCOOJIMBOCTEW Ha CepeIHbOBIUYHUX
Marmax, siKi BUCBITJIFOIOTh MepeaicTOpuuHuMHK (JIbOJOBUKOBI) peanii. Taki peqiKTH MiATBEpIKYIOTh
iCHyBaHHSI HeBioMoro iHdopmamniiHoro crnoxydeHHs Brpojosx Outemn HiX 10000 pokis.
OOroBopeHi MOXKIIHBI TOSICHEHHST ()EHOMEHY .

Introduction. The subject of this report is the depictions oEhistoric realities on
geographical maps of historical times. Certainlichsphenomena could be identified as anomalies
because the communication of geographical infomnatthrough many millennia is very
problematic. That is why this field of study is a@ged in the mainstream history of cartography.
Nevertheless, there are amazing parallels betwesre deatures of medieval maps and modern
paleo-geographical reconstructions. Such finds viesty analyzed in pioneer studies of Mallery
and Hapgood [1]. After the resonance in popularsqrethe problem rarely was studied
professionally. For example, the paleo-ecologistb88s [2] and historian Fadeeva [3] identified
the Hyperborean mountains of Ptolemy with the eafgbe Valdai glaciation 10-75 thousand years
ago. Hancock [4] found several sunken lands ofitkeAge on medieval maps. The author [5, 6]
published reports on his finds of pre-historicahlitees on historical maps of Africa and East
Europe. This report is a continuation of those issidsing new incomings in the author’s collection
of old map originals.

The goal and objectives of the studySuch cartographic anomalies are important as
remnants of a lost geographical tradition, whichuldobe associated with unknown cultural
achievements in the Ice Age and the early postallgeeriod. Medieval mapmakers lacked
knowledge about Siberia and Arctic Region. They d@dul the gap by using sources of ancient
knowledge, unpreserved to our time. Unfortunatidgse areas are outside the interests of Western
researchers. That is why this study is focuseddmuaps of the Arctic and Russia. The comparison
between modern knowledge on paleo-geography andgetdjraphical maps could reveal new
information on cartographic anomalies and conchul¢heir source.

Arctic ice lands. According to modern reconstructions [7], the masgce sheets controlled
the geography of Eurasian northern regions duilegltast Glacial Maximum about 20,000 years
ago (Fig. 1). There was the ice land in the northregion of the Kara Sea, separating the sea from
Arctic Basin. The non-existent land was showedhim $ame region on some maps up to 1750 at
least (Fig. 2), although the correct depictionsNuivaya Zemlya co-existed since the times of
Barentsz expeditions in 1594-1597.
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Fig.1. Configuration of Eurasian ice sheets (white cudwging the Last Glacial Maximum 20,000
years ago [7]

Flg 2 Examples of maps from XVIII C. showmg the |ceadg|e between the Novaya Zemlya and
the Taymyr peninsula: Seutter, 1750 (left panatheédk, 1708 (right panel)
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Fig. 3 Pre-1664 maps of the Kara Sea anomaly Berti;ﬁ](ﬁaft panel [9 p. 694]) Behaim, 1492
(right panel)

The map inscriptions named the prehistoric bridgevben Novaya Zemlya and Taymyr
peninsula as «Terre de Jelmer» or «Terra Jelméepwkred in 1664. It is known that captain
Vlamingh sailed round the north-east corner of Nav&Zemlya in 1664, and one, Cornelius
Jelmerts (Kok), who was on board of his vessel, lsand in the south-east quarter. For this reason
van Nierop first applied the name of Jelmer-landtite Peninsula of the Oby (now Yamal
Peninsula) [8]. Apparently, the Yamal Peninsula carre the prehistoric ice land. Fortunately, the
author has purchased the Bertij’'s map 1616 [9]ctvishows the same ice bridge but long before its
false discovery in 1664 (Fig. 3, left panel). Pmsous of the anomalous depiction of Kara Sea are
tracked up to the first known globe of Martin Behail492 (Fig. 3, right panel). The unknown
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northern land from the Spitsbergen region to thegeninsula (Fig. 3 and 4) could be identified
as the northern part of the ice sheet in Fig. 1.

Figure 5 shows the part of the world map, which di@svn by Johann Ruysch and inserted in
Ptolemy’s «Geography» (Rome, 1507 and 1508 [11}g polar region of the map clearly shows
the non-existing land between the Svalbard («HymeikEurope») and the Scandinavian Peninsula.
Such connection existed as a part of the Scandindee Sheet more than 10,000 years ago. In fact,
the western coast of the Scandinavia-Svalbard skl correlates with the border of ice sheet in
Fig. 1.

Fig. 4. Northern polar region on the Behaim’s globe (142, p. 214]) depicts the inland «frozen
sea» (below) at the meridian of the Kara Sea aagtbbable ice lands to the north

\4'4__;.0 Ty £ 0.0 4 _ -«.{f;;;-‘_%,_, v--:- ,;IT' . g
Fig. 5. The non-existing bridge between the northerntlohihe Scandinavian Peninsula (left-
bottom arrow) and the Svalbard (right-upper arrow}he Ruysch’s map 1507 [11]

White Sea-Caspian channelThe fauna of the Caspian Sea includes the invadens an
arctic sea. For example, the genetic studies redetile relationship between the Caspian seals
(Phoca caspicpand the Arctic ringed seaPfioca hispida [12]. Moreover, it was shown that
mitochondrial gene demonstrates a close affinitywben the shrimp of the Caspian Sea
(Gammaracanthus caspiusnd theGammaracanthusestuariorumof the White Sea area [13].
Biologists consider such arctic invasions as glaev@nts. Hence, there was a prehistoric channel
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between the Caspian and the White seas. The rggamtthased Bucelin’'s map (1658) clearly
depicts of the connection between the Caspian Sd¢éha White Sea via the Volga River (Fig. 6).
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Fig. 7. Reconstruction of the Posidonius’s map (Bertiugd81[a.7])

In fact, Bucelin copied the Blaeu’s map of 1644][ome geologists [16] considered similar
double connection of the Volga with the White Se®ugh glacial lakes and the rivers (e.g., Onega
River). The belief in the Caspian-Arctic channeh dae tracked up to pre-Ptolemy times. For
examples,Posidonius (Il BC [17]) connected the Caspian Sea the Arctic Ocean through a
narrow channel (Fig. 7). However, Ptolemy and hisnarous followers correctly denied any
historical Caspian-Arctic contact.

Conclusions.Therefore, the parallels exist between certainufeat of old geographic maps
and glacial realities of prehistoric geography. Téeealed new examples of such paleo-geographic
relicts confirm the existence of unknown informatbiink through more than 10,000 years. By
definition, the history begins with written recordsMesopotamia and Egypt about 5,000 years ago.
However, the archaeological finds of the Dispili@blets (Greece [18]) andafaria tablets
(Romania [19]), which have been carbon dated to7®@0 yr BP, are recent arguments for the
earliest known Neolithic writings. Hence, the fougldcial relicts on the medieval maps hint on
more ancient origin of writing. Another way of thnsmission of geographic information is an
oral tradition. However, the known examples of statbs (e.g., Odyssey, Scandinavian sagas) have
too unclear association with real geography, engbéimbiguous identifications. In any case, the
glacial relicts on medieval maps represent the fdcéexploration of arctic deserts long before
historical pioneers. Moreover, there were someaiatof arctic peoples with ancient civilizations.
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For example, the Ancient Egypt was known with aapdiear (ene immense white beaf20, p.
199]; «l'ours blanc» [21, p. 75]) and dwarf mamnsof®2], which lived in théNrangel Island in
the Chukchi Sea up #,000 yr BP[23]. Therefore, some geographical information togetiién
exotic animals could be transmitted from the Aretiplorers to ancient civilizations.
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BUBYEHHS HETPUBIAJIBHUX ®OPMAIIIN HA 3JIAKOBUX ITOJISIX B
YKPAIHI I3 BAKOPUCTAHHSAM HAYKOBUX METO/IB
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CHUCTEM

Abstract: The article describes the research results of thye formation in a wheat field obtained
by SRCAA «Zond» after the expedition in the villagerdyshivka in Vinnitsa region, Ukraine in
June 2011. The bending of plants is the resulhahging the direction of growth in nods. It caused
by the influence of an unknown phenomenon at thiulae level. Also, the soil chemical
composition in formation is different than in casitsamples.

AHoTamis: Y cTarTi HaBeJeHI pe3ybTaTH JOCTIDKEHb HeTPUBIAIBHUX (hopMalliii Ha MIIIEHAIHOMY
noiti, mpoBeaernx YHJIITA «Bona» mig vac excneawmii y c. KopaumiBka Binnuiekoi obmacri,
Vkpaina, y depBHi 2011 p. BcraHoBineHo o MoJsTaHHS TaroHiB BiAOYJIOCS BHACIIIOK 3MIHU
HaNpsSIMKY POCTY POCIIMH, BUKJIMKAHOI BIJIABOM HEBiZOMOI MPUPOAX HA KIITHHHOMY pPiBHI, a IPYHT
3a3HaB 3MiH XIMIYHOTO CKJIajy.

Introduction. Anomalous phenomena are a mostly non-periodicahstent and unclearly
localized in the environment. So there is a ligessibility for researchers to study them and
develop working hypothesis. But the crop formatitres appear in the plants fields since old times
give a chance for investigation. This phenomenoowshsome regularity and residual material
evidences. Anomalous effects in a crop formatioxisibét same stable parameters in different
places and at different times. Recent researchefundamental characteristics of crop formations
are devoted to the modeling of effects that cadaet® changing, to the comparative analysis of
their growth etc. [3, 6, 9, 12].

Ukraine is an agricultural country, and it terntaontains many wheat fields. But up to this
moment the crop formations have been reportedatmodr the reports have been not qualified and
the quantity of evidences has not exceed 1-2 par, g@ we have no scientific studies about this. It
seems that the main reasons for this are followimgstly flat areas (it is well-known that hills and
mountains make detection of crop formation simplasti a minor development of agricultural and
private aviation. Also most of people are not infed about the phenomena and not motivated to
report about it. The media in villages are stillladed so there is very low ability for researchers
monitor the appearance of local messages aboyihtteomena. Formations investigated SRCAA
in Ukraine during the period since 2004 and urdilvhare associated with changes of plants colour
and direction of growth. It was the result of uneveset of fertilizers or modifications due to
natural factors [1]. Fragmentary messages concethiagcrop formations appearance where the
stems of plants were being bent, repeatedly cofang/krainian researchers. But typically it was
too late after the harvesting was over. Thus, whefune 2011 we received information about the
appearance of the crop formation near the villageditshivka (Fig. 1), it was the first opportunity
to explore the phenomenon in Ukraine using sciemdbproach and with minimum delay in time.

Methods. Formations were registered by the local employédiseoagricultural sector during
the irrigation of the field in a night time on 18ng 2011. Actually only the sufficient height of
sprinkler-machine helped to visually identify fortimas that were placed on the plain and it is
impossible to see them at a distance more thao 0 meters. It is difficult to recognize the clear
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date and time of the formation appearance. Themengaregular monitoring of this territory. The
formation is located at a distance of about 30@amfthe nearest settlement building and about 100
meters from the village road. The working groupluded four SRCAA experts: A. Bilyk, O.
Kyrychenko, M. Myronov and S. Verhovynin who invigsted the anomaly in a 25 of June after
receiving of initial information from the local nepaper on the 22 of June. The crop formation is
consist of the eight circles with a diameter ob412 m (Fig. 2, 3) located between the tracks for
agricultural machinery. In the case of seven cir¢hee plants were bent clockwise and in one - in
opposite direction. The change of the plant grasutirection was between 3and 66 and made in
one or two nodes at a height above the ground atfdeim. In a circle with the notched segment
(Fig. 2) plants were bent clockwise and along tiigeeof a segment.

Kordyshivka,
Ukraine
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Fig. 4. The hole in a soil in a centre of one of the cﬂbended plants around the hole are
damaged by humans)

It is significant that in the middle of seven caslwas found a hole in the soil with a diameter
of 2...2.5 cm with straight edges from which the dwbk been apparently removed (Fig. 4). The
initial holes depths were up to 25 cm accordingh® witness evidences. The depth measured by
SRCAA was about 15-17 cm. It should be noted thatglants and the holes at the time of the
study were damaged due to uncontrolled visits lofimtants and rainfall in June.

According to verbal evidences from witnesses wheehasited formations within the first
day after the spotting of crop formation, have eigmeed psycho-physiological problems,
malfunctioning mobile phones and discharged bageuring the expedition such manifestations
were not observed, may be it because of a weely thetaveen the crop formation appearance and
investigation date. No anomalous aerospace phereheare been recorded in the investigated area
during the last time, but we cannot exclude thdidtnot occur.

Measuring of electric field intensity of low (30 300 Hz) and ultra-high frequency (50 MHz
to 3.5 GHz) showed not significant deviations abaeeo. The level of gamma radiation on the
formation was 12..14 microroentgen per hour, whiohresponds to the background parameters
measured in the village Kordyshivka and near télel fivhere the anomalies were found.

Observation of the local bio-detectors (swallowgspalso did not reveal abnormal behaviour
when it crossing formation borders. However it sbddoé noted that after a week of rain residual
effects could have neutralized. The search for lietabjects, particles using metal detector also
have shown no results. For the aerial photographgas been used the radio-controlled helicopter
model with the attached camera. But unfortunatelg tb short-circuit which occurred during a
very rainy weather, the device was burned, so #r@alaphotography was not performed. The
experimental and control samples of plants and weile taken during the expedition. The test
samples were collected directly from the formations locations that had not been damaged by
rain and people, and with reflected a change irdirextion of growth in nods (Fig 5,6).

Control wheat plants samples were taken from timeesheld at a distance of at least 100
meters from the crop formation. All samples hadng direct contact with human or materials, and
the conservations were carried using hermeticiplasgs. The sufficient storage and transportation
procedures were done.

The samples of loam soil were taken from a deptbanh in different places. Analysis of
samples was carried out at the National ScientfEntre «Institute of Agriculture, National
Academy of Agricultural Sciences of Ukraine» in &igepartment of Agroecology and analytical
research» using methods according to ISO 10390:4884DT Soil quality.

Research results (Table 1) shown convergence irplsanthemical composition for the
presence of biogenic elements. The same effects lbeen observed (and in the normal range) with
the usage of fertilizers on wheat plants, whichidmot lead to any bending itself. At the same time
were obtained the anomalous differences betweenlyfifixed forms of heavy metals - zinc,
manganese and iron. Natural factors that couldecaush differences within the same soil with
similar sampling method, according to conclusiortlef NSC «Institute of Agriculture NAAS» -
remain unknown.
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Fig. 6. The catted nods taken from control wheat plantsfeom the crop formation

Table 1.The results of chemical composition analysis of s@mples

Sa| The Organic Common forms of Firmly fixed forms of heavy metals and
mp | exchar substances, biogenic elements, % microelements, mg per kg of soll
le ge |recalculatec

pH %
1c | 4,7 1,40 0,060,02 |0,680,10 |10,036,7|78,3/12,5/90,8|158,3|9830,8
1f 14,9 1,56 0,050,01 |0,650,09 |10,020,8|78,3/14,2/97,5|258,3|5535,0

1c — integral control samples, 1f — integral formatsamples

Anthropogenic factors such as deliberate contamoinatf surface are excluded due to the
depth of sampling and integral nature of the selacbf the control sample. An anthropogenic
factor such as intentional soil surface pollutidsonaseems doubtful due to the depth of sampling
and integral nature of the selection of the congavhple. This allows suggesting some hypothesis
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about the association between the anomalous seihiclal composition change and the strange
bending of plants. However the mechanism respamsibihis association remains unidentified.

X ﬂui‘ﬂﬁ%"&
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Fig. 7. Photomicrographs of organic tissue structure leéat samples leaf collar zone: A, C, E, F —
plants taken in crop formation; B, D - control sae§)IPR - parenchyma; FB - fibers; ID -
idioblasts of some polyphenolic compounds thainatesoluble in xylene, chloroform, ethyl alcohol
and water; Graph A — arrows marks the bundlesbafr§ and parenchyma strands that due to
asymmetrical arch stem growth to return the optispaitial position; Graph B, G - parenchyma and
sclerenchyma control intact plants, slightly cureews marked periklinal parenchyma walls;
Graph C, F — arrows shows the direction of growtth stretching of parenchyma cells; Graph D —
arrows shows the blockage of plants vessels by sesieous phenolic substances

Wheat has a type named «Master», the plants wece tweated against pests and regularly
were sprinkled with water. Samples stems were gex/ifor analysis to the National University of
Life and Environmental Sciences (NULES), in to tBepartment of Ecobiotechnology and
Biodiversity (Expert PhD, AssProf A. F. LikhanoWisual inspection of plants showed anomalous
change of wheat in the nodes, which cannot bedseltrof a known viruses or pathological plants
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abnormalities. In addition, it known that the whigtte «Master» is one of the most resistant types
to extreme conditions.

As a result of morphological and anatomical studifesamples of wheat, it was found that the
plants shown the typical signs of straighteningdteens after damage that is a characteristic featur
for wheat. But the reason of the bending of samplesording to the research by NULES
Department of Ecobiotechnology and Biodiversity Idomot be determined clearly. Mainly this is
explained because of the long time (one week) batwiee phenomenon acted to the wheat and the
sampling performed. Also the test plants were urdgh anthropic loads (damage by humans),
which could have led to additional changing in oigamatter. The main conclusions from the
NULES scientific report are presented below.

Anatomical analysis of the test plants showed i@ parenchyma cells amount was
unilaterally increased in the area of wheat ledfac@one comparing to control plants. This may be
the result of the hormonal stimulation meristemasisues.

A characteristic feature for wheat plants is thespnce of sclerenchyma strands, which in a
leaf collar zone alternating with the layers ofggathyma and gradually transformed into lamellar
collenchyma. In collenchyma cells the intrusivewgito was marked (growth among neighboring
cells) and an insignificant thickening of cell maaes. Because of asymmetric division and
tension of collenchyma and parenchyma cells, a &tends toward the zone that opposite to zone
of maximum growth.

In the injured plants in the nodal parenchyma mitidividual chlorenchyma cells and in the
tracheids were accumulated some phenolic substambesnumber of idioblasts (the cells with
chemical composition which is very different frorhet others) was increased. The increased
synthesis of secondary metabolites, including payfic nature may be response of plants to the
influence of some external negative factors witbgenic or abiogenic nature. In a control samples
leaf collar zone had a typical structure for a wh@ants, parenchyma cells almost iso-diametrical,
or had a slightly elongated periclinal walls. Idexdis in a control samples were not found.

In conclusion, NULES Department of Ecobiotechnolagyl Biodiversity research suggested
that hormonal stimulation of meristematic orgamssues may have occurred as a result of special
electromagnetic field modulation.

Results.The investigated crop circles formations have aglemnature, accurate dimensions
and geometry. This and the registered changes loflsmical composition and plants tissue allow
to reject the natural hypotheses such as wind, @nbehaviour, insects, growth abnormalities,
plants diseases and others. Therefore the maintlinggie left on the origin of the formation of the
crop circles is the artificial one. The artificiatigin hypothesis due to the actions of agricultura
machinery or standard wheat processing, is exclim@duse of the complex and irregular crop
formation structures that are located asymmetsicalcomparison with the tracks for machinery. A
nontrivial version about artificial random formatgmccurrence due to radiation, accidents on
chemical factories also seems unrealistic becalgeaelative remoteness of crop formation from
the known sources of radiation and chemical stinfdi then, the most appropriate anthropogenic
hypothesis is the artificial deliberate creationisl well known that some crop circle formations
appearing around the world are artificially creatgdmechanical damage of plants by humans.
However, crop formation researchers [12] noted opbasic factors of abnormality that helps to
distinguish an unknown phenomenon from the humadenmaystifications:

1) The absence of mechanical damage of plant

2) Changes in a plant biochemistry

3) Possible modification of the soil chemical andlgy composition
4) Possible residual effects of temporary electigmesic field.

The investigation of crop formations near Kordy&aivshows the first three of these four
basic factors of abnormality and also the verbal@wes related to the fourth factor was received.
Analysing the hypothesis about the human-made froatton we should also take into account that
the formation place is located is located some ildirletres away from the closest highways and
cities. The nearest houses of the Kordyshivka gdlbocated at a distance of hundred meters from
the formation. The place is not located on hilled aherefore the probability of crop circle's
detection from the human perspective poses a nedllgm. Meanwhile the main purpose of

115



mystification is to attract media attention and-pebmotion, so the human-made hypothesis seems
very doubtful, especially if taken into account thigh difficulty and labour input needed to create
the crop circle's formation in a short time. Not-mwws semantic content of crop formation
geometric shape is not major but additional argurfarthis.

Fig. 8. Comparison of wheat stem change due to mechateoahge and due to unknown
anomalous influence: A- without change, B - chaaiger mechanical damage, C - change in a
crop formation, 1 - place of mechanical damagea@companying damage of leaves, 3 — tropism
effect, 4 — bend in the node due to unknown anonsalufluence, 5 - leaves particularly unchanged

The SRCAA «Zond» and NULES research of the plaetsding indicate that in a case of
plant mechanical damage the internode zone wasbrakd the leaves were damaged. Near the
roots, the crown zones were also damaged. Over timaeplant growth direction had bent up
towards the sun's direction due to the phototroggbenomenon (see below). Also, over a time, the
damage of stem or near root, crown zone area ificett formations can lead to plant wilting,
starting from the periphery of the leaves. In aeca$ a huge mechanical damage, proper
transportation of nutrients in stem not happenstheaglant dies.

As the part of the analysis of different hypothesles question about the possible mechanism
of the plants growth direction changes was alsoidensd. In particular in the study the following
guestion was asked: in the case of an artificigimrof the crop circles' formation, could another
mechanism have been used, except the mechanicahgé@mApparently the only one other
mechanism that could be used — is the behaviothreoplant itself. It is known that plants like any
living organism work as a system with feedback aighificant variety of reactions to changes in
the environment, shape, line height, colours, etepending on the species. This ability is well
known as a tropism. In particular, as noted abgplemts after some mechanical damage can show
the positive tropism to the sun light direction.nCtne direction of plants growth change be
achieved by artificially directed tropism? It seetiat the directed tropism for single plants can be
achieved in artificial conditions using one of thdowing ways:

* Irradiation plant using electromagnetic field witte directed modulation (electrotropism)

» Arrangement of artificial one side lighting condits for a plant (phototropism)

* An artificial creation directional mechanical sgés a plant tissues, which leads to
compensatory cell layers growth (kind of a graytsm).

Defined options require additional studies. Howeveven in a case of their relative
effectiveness, their application in a short tirmeaifull scale and in a conspiratorial field cormatis
are very doubtful. So then, the hypothesis of humade mystification of crop formation at this
stage of research can be rejected. Overall, theggzhenon remains anomalous.

Discussion.The independent expert conclusions obtained duhiggresearch is correlated
with world crop formation studies experience [3,96,12]. Currently the prevailing hypothesis of
the plants changing is the one related to the r@lezignetic influence. However, the parameters of
the radiation that would allow selective and dieectinfluence on each node and led to the
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registered structural and biochemical simultangoashnges in many plants, remain unknown, as
well as a tropism mechanism itself [2, 11]. Alsy @bectromagnetic influence cannot explain the
change in the soil chemical composition in a cragpmfation area. It is possible that the

electromagnetic component may be only a secondagnpeter. It may be the evidence of a deeper
interaction on information level [4], of a quantumechanical effects of the mechanisms of plant
growth [7, 14] etc. We hope that future studiesl \gille more robust theoretical basis of the

phenomenon mechanisms and improve the methodofafe @rop formation study.

In addition, the cause of the phenomenon existeag®ins unknown and the semantics of
formation figures. Unfortunately, despite the sigaint accumulated amount of evidences and
studies, the level of our understanding of formai@ontent is still low. Currently, we can only
classify the structure of picture of Kordyshivkarfation as a so-called «planetary-like», because
of the «secondary» circles situation around thetraemone [8, 10]. But of course, all of our
hypotheses are only an interpretation in termsuofdn logic. It is important to remember, that any
anthropocentric point of view to such phenomenavisng and not useful for real scientific
investigation. Opinions that the crop formationtpres could be explained by a possible response
to our messages to the cosmos and other similadynmunication» hypotheses is more evidence
of our interpretations of the phenomenon and iesraction with us rather than an evidence of a real
dialogue. Also we should remember that crop forometirequire thorough examination for the
exclusion of possible hoaxes. Theoretically ourestgtion of manifestations in our plant fields
from hypothetical extra-terrestrials is not moralistic than ourselves expecting chalk marks on
our front doors.

Phenomenon is reflexive and it works as a feedbgstem [5, 13]. However, the feedback on
our input signals of this system is not necessafilyd obviously it is not the main purpose of the
phenomenon. We should remember that mankind hasmbegnotice crop formations in a period,
when there were no possibilities of observation amedsurement to understand the level of image
in a full scale. The main fact that we know — tlfa plants are changed due to the impact of
unknown origin. And such unexplained phenomenaireqgome very comprehensive study. It is
not only a question of scientific research andittfierming the community but also a question of
public safety. Because the modified wheat grainsrap formations have been harvested, milled
and the bread has got in to some kitchen desk.
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PYRAMID OF THE MATHEMATICAL KALEIDOSCOPE
PrussO.P}

'Honored space technology tester, leading expertA®R&Zond», mailto:opruss@ukr.net

IMIPAMIJA MATEMATHUYHOT' O KAJIEfII[OCKOHA
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'3aciyxennit BUpoOyBad KocMidHOI TexHikH, poBiaHmit excriept YHJILIA Boma»

Abstract: This study describes the geometry of the cromédion, which was noticed in a wheat
field in United Kingdom, 2001 and has a square pytdashape. A mathematically proven the
interrelation among the structural geometric elesamid the parameters of the pyramid, and their
values were found. The study also describes somram@dric relations among the main
characteristics of crop formation and the charaties of the Khufu Pyramid in Egypt.

AHoTamig: VY cTarTi mpeAcTaBIeHO JOCTDKeHHsS TreoMmeTpii Qopmarii ska 3’sBuiacs Ha
mIeHnIHOMY 1ot y BemwkoOputanii B 2001 porti y BEIIISIII YOTHPUTPAHHOT Mipamian. 3HaWIeHO
MaTeMaTHYHO OOIPYHTOBAHHMH B3a€EMO3B'S30K CTPYKTYPHHUX F€OMETPHYHUX €JIEMEHTIB 1 MapaMeTpiB
mipaMijid, iX 3HA4YEeHHsI, a TAaKOX BHUSBIICHI MapaMeTPUYH1 BIAHOIIEHHS Y OCHOBHUX BJIACTHBOCTSIX
reomeTpii popmartii i reomeTpii mipamiau Xeorca y €rumnri.

Beryn. YV ocraHHI JecsATh-II'SITHAALSATH POKIB 3'SIBUBCS MiJABHIICHUH 1HTEpeC MO0
JIOCITI/DKEHD Pi3HUX BIIACTHBOCTEH Tipamia. Hepiako i3 mi€r0 MeTOI0 BUKOPHCTOBYIOTHCS HEBEIHKI
KOIIii TiraHTCHKUX CIIOPYH, 3BEACHUX Yy PI3HHUX pailoHax 3eMHOI Kyimi. Cepea HUX Yy OCHOBHOMY
JIOMIHYIOTh MaKeTH IipamiJI, o 3HaXoaaThcs B Mekcwuini ado Ha miato ['iza B €runTi. Jleskumu i3
rpyn TrinoTte3, M0 MAalOTh IMOSICHIOBAIRHHN aCleKT IMepeadadacThCs, MO0 BCEPEAMHI HHUX 1 Y
OTOYYIOYOMY IPOCTOPi, K 1 y pealbHUX CIIOpyJaX, MOXKYTh YTBOPIOBATHCS IEBHI HETPUBiaIbHI
1OJIsI, SIKi BIUTMBAIOTh HAa HABKOJIMIITHE CEPEIOBUIIE, Y TOMY YHCHTi Ha moauny [1, 2]. Yn Hacupasmi
e tak? Um mae Benmwka mipamija Taki BIacTUBOCTI? SIKIo Hi, TOMdi i3 KOO METOIO BOHa Oyiia
noOynoBana? be3niu myOumikariii Ha el MOMEHT He Ja€ Ha I1e MUTaHHS OJHO3HAYHOI BiIMOBIJII.
3are mocTeMeHHO OyJIO BCTAHOBJICHO, IMO IS TIraHTChKa CHopyja He Oyia oJHO(YHKIIIOHATHHOIO
rpoOHuIeo ¢apaona Xeorca, a Oyia 3BeleHa 3aJ0Bro J0 HOro IaproBaHHS. 3 SKOI METOI?
[lepenGadaeThest, MO IMOBIPHO BJIACHOIO CTPYKTYPOIO, TMOJIOKEHHSM 1 MiCIIeM pPO3TallyBaHHSIM
BOHA 30epirana i MaifOyTHIX MOKOJIIHb OCHOBHY JIOCIIPKEHY Ta HaOyTy Ha To# yac iHdopmartio:
YSIBIIEHHS IIIOJI0 B3a€MO3B's13Ky mpocTopy i wacy Haykwu, 3emiti, Kocmocy tomro [3].

IMocranoBka npodjaemu. B Oyap skomy pasi, JOCHIDKEHHS MiATBEP/DKYIOTh, IO caMe Y
Bemuky mipaminy Oyim BBeJleHI Taki YucIia, K BiTHOIICHHS JTOBXKHHH KOJIA JIO JIlaMeTpPy 7T, YUCIIO0
<BOJIOTOTO TEPETHHY» ¢, YHUCIOBHM psijg 3-4-5 «BAIICHHOTO €rHIIETCHKOTO TMPSIMOKYTHOTO
TPUKYTHUKA», BIJIKPUTOTO» depe3 Kimbka croiiTh I[lidaropom, i psj cHiBBiIHOIICHb, sKi OyiH
HAHOBO 3HAWJIEHI JIOJBMU y TMPaKTHUHIN MISJIBHOCTI TIIBKM 4Yepe3 COTHI W THCS4l pOKiB. Sk
MoKasaja IMpakTUKa JOCTDKEHHS CTPYKTYp IHIOUX TMipamija, TMPHUMITHI YHciIa T 1 @ HEpiJKo
3ycTpivaimcs y sIKOCTI 3HAa4eHb iX MPOIMOPIIHHOCTI. AJle Y OCHOBHOMY, IIi Uucia Oyiu 3aKiiajeHi
BJK€ IMPH IUIAHYBaHHI 17€0J10r1i moOymoBH criopya. | 30BCiM pifKo 11l Yrciia BUSBIISIIMCS BHIIAIKOBO
TaM, Je ¥ He mependavyanocs BUKOPHCTAHHS IXHIX I[IKaBUX BJIACTHBOCTEH. Y IIMX BHIIAJKaXx,
MOKITUBO, 1 BApTO OYyJI0 OM TIOCTABUTH 3alTUTAHHS. Y1 I BUIIAJKOBO?

21 yepBus 2001 poxy Ha 37makoBoMy moii BemukoOpwurawnii (rpadcrBo BinTmmp) BusBHIM
(dopmariiro, yTBOpeHY IMOJIETITUMHE ITarOHAMH POCIHH y (GOpMi YOTHPUTPAHHOI TipaMijH, BIUCAHOT Y
KoJI0 3 coHstunuME npomersmu (puc.l) [8]. IlikTtorpama Hanexana 10 Tux (Gopmariii, ki movaim
3'IBISTHCS HA MOJSIX pociiuH 13 90X pokiB 1 A0 choroani. CriodyaTKy KOJIOMOiOHI, 3r0JIOM Iie CTalu
HabaraTto OLIBIN CKJIATHI 3a CTPYKTYPOIO MAJIOHKH, SKi HECIIM y COo0l SKYyCh MPHXOBaHY
inpopmarriro [4]. He3Baxxkaroun Ha MEeBHHUI BiJICOTOK aHTPOIIOTEHHUX MicTH(]IKaIlii, JOCTi THUKaMU
Oy BUWICHEHI OJHO3HAuHI (akTopw aHoOMadbHOCTI [6, 7, 9], AKi I03BOJSIOTH BiAPI3HUTH
dopmariii i3 HEBIIOMUM JDKEpEeNOM MOXOKeHHS. TakuX BHSBISIETHCS 3HAYHA YAaCTHHA, B TOMY
grcai opmartis, 1o posrisgactbes [8]. IHomi ceMaHTHYHMI 3MICT HETpHBiaIbHHX (opMarriii
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MiJ1aBaBCsl OJHO3HAUHIN PO3MMQPOBI: y TaKMX BHUIAIKaX SIK T.3B. YMIOONTOHCHKE IMOCIAHHS
(cepriers 2001p.), mikTorpama uncia ©t (uepBerb 2008p.), touku Jlarpamka y CoHsuHiN crcTeMi
(mamens 2011p.) Ta mesKkuX IHIIMX BHIAAKaX. Ajie y OUIBIIOCTI BUNAAKIB MOJIBOBI (opmartii gpoci
JIMIIAOTHCS 13 3araJKOBUM CEMAHTUYHHUM 3MICTOM, X04a KOXKHOTO Pa3y OCIITHUKHA HaMararoTbCs
OTpUMATH B HUX SKyCh iH(OpMAIlO, BUTATTUA IIOCH MEBHE, Mi3HATH, BPENITi-PEIlT, 3aragKoBe
srine. Lle He Timpku mikaBo. Creriamict bputanchkoro 1eHTpy i3 gociimpkeHHs Kin JPx. Yiardina
(Dg. Windfild) 3aznauaB: «Ciix roBopuTH Mpo Jeskuii Hedi3uuHUil (akTop, IO JICKHTH MM03a
npupojoto. [le He mpupomHuit PeHoMeH, 11e MOCk, MOPOKEHE THITUM PO3YMOM>.

Mu mpumyckaeMo «HIIUH pPo3yM», Xoua TOKM HOro NPUCYTHICTH 1 HE Mae€ HAyKOBOTO
HiATBEpKEHHsI. AJle peajbHICTh MOJiM Taka, IO i3 POKy B piK 1 JI€Hb 3a JTHEM INPOJOBKYIOTh
3'SIBIISITHCS HA TIOJIIX BCE HOBI 1 HOBI CKIIaHi (hopMartii, Kl pUBEPTAFOTH JOCIITHUAKIB, 30KpeMa 1 B
VYxpaiHi [6].

OcHoBHHUIT Matepiag. Y paHii poOOTI PO3MISIAETHCS TIJABKA IUTAHHS CEMaHTHKA
nipaMiJalbHUX 300pakeHb (opMarliii. XouyeTbes CIoiBaTH S, 110 HaBeIeHe BUBUCHHsI (popmartii i3
300paskeHHsM Tipamiau (prc.l.) 101acTh KOPUCHI BiJOMOCTI, TaK K i3 MOMEHTY ii MOSIBM MH HE
3yCTpidyaiau CepHO3HMX JOCHIPKEHb CTPYKTYpHU MOAIOHUX mipamia. 3BHYaifHO, He BapTo OyJo
CIOJIIBATUCA, IO Y HiA MOXYTh IPOSIBUTHCS HEMOBTOPHI BJIACTHBOCTI mapamMeTpiB Bemwkoi
nipamign Xeorca. BusiBUTH 3apa3, Ipu TeNmepillHROMY aHalli3i, SKICh OCOOJIMBI BJIACTHUBOCTI
(dopmMmartii i3 300pakeHHSIM ITipaMiad, MPOITOPIIii 13 YACIaMH T i ¢ —3aHaATO cMinuBe OaxkanHs. [leit
(dakTop He 3aJeKUTh JOCITIHUKIB 1 CKIaJae 4YacTHHY (eHOMEeHY. AJle He BUKIIOYEHO, L0 1
(dhopmMaitis, IO PO3TISIIAETHCS, MOXKE JJATH KOPUCHY 1H(OPMAIIIFO 1 MiTHECTH CIOPIIPHU3H.

Puc.1. [TonsoBa gopmartis i3 ceMaHTHKOIO TipaMiTu

JIng  JoCHiuKeHHST CTPYKTYpH IipaMia CkiaaeHa cxema (puc.2). €IMHUM  €IeMEHTOM

mipamijy, BeJIMYWHA SKOTO HE TepeKpydeHa, € miaroHans ocHoBu AC, piBHa \/§R, 0 J1a€
MO>KJIMBICTh BU3HAUUTH 1HIIII T€OMETPUYHI eleMeHTH ipamian. [IpuitHsaBiug pajiyc BeIMKOTo Koja

R 3a oauHMIO, MAEMO: CTOPOHA OCHOBH: b = +/ 15 sucorah=1,%v19, amopema a=1,5¢/ 15

6iune pe6po rpani ¢ = 1,658v/19 .
OCHOBHI KyTH Tipamiau piBHi:

KyT HaxXujIy O19HOI rpaHi a=71°34",
KyT O14HOI rpaHi Ipu BEpIINHI B =35°07",
KYT IIpH OCHOBI O14HIH rpaHi vy = 72°26',

KyT MDXK O1YHMM peOpoM 1 OCHOBOIO ® = 64°46'.

Binpa3zy MokHa BiJ3HAYUTH, IO KyT Oi4HOI TpaHi [ i3 TOYHICTIO JO JEKUIBKOX XBHJIMH
30iraeThest 13 KyToM Haxwiy mipaminu y = 35°15'.1le, mpupoaHo, He MOTJIO OyTH BUIAJAKOBHM
30iroM, a IMBHJIIE 3a Bce, OYJIO 3aKJIAJCHO Y CXeMy po3TalntyBaHHS mipaminu. [Ipu nmpomy Oyim
BUSIBJICHI TaKOX 1 iHIN ocoOimBocTi. Hampukiasn, 3Ha4eHHs] CTOPiH MPSIMOKYTHOTO TPHUKYTHUKA
NDB iz 0cHOBOFO TipaMiid MiCTSTh ITOCTITIOBHUH psit uncen 1, 2, 3 —I10i0HO 10 «CBAMCHHOTO
€TUTNIETCHKOTO MPSIMOKYTHOT'O TPUKYTHHKa» 31 cTopoHamu 3, 4, 5 [5].Ane y JaHOMy BUMAJIKy YuCIia
3HAXOJISATHCS il PAIUKATIOM 1 CTAHOBJISITh:

BN=+1, ND=+2, BD=+3.
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Puc.2.'eomeTpryna cxema gpopmariii

Sk Bimomo, mocaigoBHU# psin urcen 1, 2, 3i3 1aBHIX YaciB MPUMITHUIN B MaTeMaTHIli TUM, IO
iX cyma i JoOyTOK JIOPiBHIOIOTH OJTHOMY i TOMY K YHCITy 6:
1+2+3=6T1a 1x2x3=6.
[Ilomo unciaa 6, TO HOro CeMaHTHIHHMMA 3MICT Y HYMEPOJIOTil BBAKAETHCS YUCIIOM «KOCMIYHOI
rapMoHii 1 jockoHanocti». TyT, MOKHA CKa3aTH, BOHO JTy>Ke OJU3BKO JI0 ICTUHH.
Hacrtynne: ctoponu tpukytHuka ADM Takox MaroTh J1esKy OCOOIMBICTh — BHpPa3 BEJIMUNHA
KOXHOI 13 HUX MOXe OyTH MpeICTaBIECHO Pi3HUM MOETHAHHSIM OJTHUX 1 TUX JKE UHCEI:

15 V15 V15

MD- V2, AD-YPNZ, mA- Y

Tpeba 3ayBakutH, mo mnapamerpu TpukyTHHKIB NDB i ADM ¢dakTudHo € Kiodem Juist
BU3HAYCHHS YHCJIOBUX 3HAYCHb T€OMETPHYHHUX €JIEMEHTIB MipaMi/Iu i X B3aeM03B's3Ky. Tak:

* rimoteny3a TpukytHrKa NDB € miaronammo ocHoBu mipamian d

e BucoTa mpamign AK MictuTh Tpu Bizpizku MA i, TaKM 9AHOM, JOPIBHIOE 1,E\/E
* CTOpOHA TPUKYTHUKA MA NOpiBHIOE ITOJIOBHHI CTOPOHH OCHOBH D

» BigHomenHs 60oky BN 1o ND nopiBaroe BigHomennto b/ d

* mromta TpukyTHuka NBD uuncensHO nopiBHIoe tQy.

[Ilo6 oTpumarh Taki B3a€MHO 3aJC)KHI CHIBBIAHOIIEHHS Pi3HUX ¢iryp (TpPUKYTHHKIB i
nipamiam), HeoOXiTHO Oy10 3poOUTH BUOIp 1 Y3TOIUTH 3 OJJHOTO OOKY — TPUKYTHHKH 3 1X ICBHUMH
JAHUMH TIPOTIOPINM CTOpiH, a 3 IHIOro OOKy — BHOIp BUXIJHOI XapaKTEPHUCTUKH ITipaMiIu:
BiJIHOIIIEHHSI BUCOTH MipaMiJu O OCHOBH.

[Tpudomy, BusiBHIIOCS, 10 BigHomenHs h / b= 1,5 nae MoxIHMBiCTh MpenCTaBUTH 3HAYCHHS
OCHOBHHX €JIEMEHTIB HipaMiii y OpUTiHAIHHOMY BUTJISIII:

e niaronans ocaosn d =b+/ 200

o Bucotamipamimm h = b+ 2295

e anodema a= b+250,
* OiuHe pedpo c=b+ 275,

V pesynbTari Oyia BCTaHOBJIEHA MPOIOPIIHHICTE OCHOBHUX E€JIEMEHTIB JUISi BCHOTO MacHBY
mipamiz, mo matots h / b= 1,5:

d:h:a:c= 200225250275
Ominka mapameTpiB mipaminu mokasana, mo BigHomreHHs h / b = 1,5 no3Bommino Takox
YTBOPHUTH B MipaMiJli YHIKQIBHY CTPYKTYPY, MOJIOHO SKOI JI0 TEMEPIITHBOrO Jacy He 3ycTpidaacs.
Bci enementu nipamiam 3100yBaroTh 6€371i4 B3a€EMHHUX 3B'S3KiB, SKi MOKYTh OyTH BUKOPHUCTaHI SK
JUIST BH3HAUEHHS OKPEMHUX €JIEMEHTIB, TaK 1 JUIS OI[IHKKA TapameTpiB mipamign. OCHOBHHM
(hakTOpOM I CTBOPEHHS ITi€] MHOXXHHHOCTI TIOCTYKHIJIA HACTYITHI BUXIJHI JIaHi:

OCKLIIBKH E =0,904 un E = 0,603, To ixHsa cyma E + E =1,5.
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 h+b _h
O1xe: c b

OTpuMaHuii BUpa3 — OCHOBHA 3aJICXKHICTh 3B'SI3KIB yCiX €IEMEHTIB 1 TapaMeTpiB Mmipami, 110
MmaroTh BigHomenHs h / b = 1,5. Hagani BoHa mo3Bonmiia BiKpHUTH O€3Ji4 CITiBBiTHONIEHh MiX
eJIeMEHTaMHU TTipaMiid, OTPUMATH I[iKaBi MIPOMOPITii 1 3aIeIKHOCTI Yy TOETHAHHSX 13 YHCIIaMH 7 1 ¢,
Ta ()aKTHYHO CTasa JUKEPEIOM CTBOPEHHS CIPaBXHBOI'O MAaTEeMaTHYHOTO KaJeWIOCKOIa YsIBICHHS
3B'SI3KIB 1 ()OpM Ppi3HUX TapaMeTpiB mipamiaw. [IppdoMy BOHH 3aCTOCOBHI JIJII BCHOI'O MAacHBY
mipamin i3 h / b= 1,5,He3anexHo Bix iX po3MipiB.

Ocb neski 3 Hux (moxu6Oka He nepepwuinye 0,6%):

h+a=d+c; h +c=2a; c +2d = 3a;
az="hb(b + h); hz = ad; a2 =ch;
cosa = 1fx; tgp = b/d; ty =m;
2a 2c+d _ 3a _
P h . o

MosxHa TaKOX BIJ3HAYUTH 1 PsSA  OCOOJUBUX B3a€EMO3B'SI3KIB TapaMeTpiB  IipamiaH,

HaTpUKJIaI;

» mroma 6iynoi rpani (0,5ab) nopiBHroe o kosa, Brrcanoro B ocuoBy: 0,25br 2,

* BijHOIIEHHS IO GiyHOT MoBepxHi (2 ab) mo mwiomi ocHoBu (b?) piBHe 7,

* BiJHOIICHHS JOBXHHHU OKPY>KHOCTI KOJIa, BIIUCAHOTO B OCHOBY, (7 b) mo Bucotu h piBae 27/ 3,
* BiJHOIIEHHS O1YHOT IUIOMII TipaMiJix J0 TUIOII OCHOBH PiBHE 7.

JIisi epeKOHIMBOCTI IOJI0 HEOPAMHAPHOCTI JIOCTiHKYBAaHOI TOJHOBHH MipaMild MOKHA
TaKO)X HaBECTH NOPIBHSIHHS 11 13 OCHOBHMMH BJIACTHBOCTSIMH Iipaminu Xeorca. [IpuponHo,
BIIMIHHICTh y CTPYKTYpPHIii reomeTpii mipamig He Moxe 3a0e3[eYuTd OJHI i Ti K MpOoHopIii, aie
MOPIBHSHHS TIEBHUX BJIACTHBOCTEH, SIKI TpHTaMaHHI mipamini Xeorca, MOXYTh ITOKa3aTH, SK
dopmMartiss i3 300paKeHHSM MipaMiTd MICTUTh TEBHI BJIACTUBOCTI, CXOXi 13 aHAJIOTIYHUMHU Y
Bemuxiii mipamimi. JlymaeTnces, o y HaBeIeHi aHAIOTil He MOYKe OYTH MICIls BUTIQIKOBHM 30iram.

OnHi€I0 13 OCHOBHMX BJIACTMBOCTEW MipaMiau Xeolica € BiJIHOIIEHHs IEpUMEeTpa OCHOBH 10
MOJIBIHOI BHCOTH TipaMimd. 3a 3aJyMOM apXiTEKTOPiB, MEPUMETpP YSABJISABCSA JOBXKHHOIO KOja
3eMiIi 3a eKBaTOpPOM, a BHCOTa — pajaiycoM 3emiii. TakuM YHHOM, y CTPYKTypy Hipamigu OyB
BBEJICHUH TTapaMeTp MPOIOPIIHHOCTI 7.

4B _
o T
VY monpoBiit mipamizi 115 BIACTUBICTh iHTEPHPETYETHCS Y HACTYITHOMY BUTJISI:

b Jp

oh ~ "3

TOOTO TONepesHs 3aJeKHICTh BIJKOPUTOBAHA YUCIIOM <GOJIOTOTO MEPETHHY», IO MiJITBEPIIKYE Y
JTAHOMY BHUTIQJIKy TApMOHINHICTB 11 CTPYKTYpH.

[HII0F0 BasKJIMBOIO MPOMOPITiE0 y MipaMiJii Xeorica 0yi10 BigHOIIEHHs antodeMu 6i4HOT rpaHi

mipamizy 0 TOJIOBHHH JIOBKHHHM CTOPOHHM OCHOBH. Y IOMY BHNAJKy Pe3yJIbTaTOM IIPOIOPIIil

A
OyJI0 YUCIIO <BOJIOTOTO MEPETUHY»: 058 1,618.

VY nocnijKyBaHii mipamiji 10 BIACTUBICTH MPEJICTABICHO HACTYITHUM YHHOM:
a
05b ~™
TOOTO <BOJIOTHH MEPEeTHH» 3aMIHEHO YUCIIOM 7T — TaKUM K€ BIJOMHM y METpHIl IPOCTOpY Ta
opranizarii Xurtrs.

HactynHoro Ba)JIMBOIO BJIACTUBICTIO HipaMigu Xeorca Oyla piBHICTH KBajapaTra BHCOTH
mipamijm o 6ignoi rpani: H2 = 0,5AB.

HagiTh He3Baxaroum Ha Te, IO Yy JOCITIJUKyBaHil dopmarii i3 300pakeHHsIM Mipamiian
BiJIHOIIIEHHST BUCOTH JIO CTOPOHU OCHOBH 3HAYHO OijIbIlie, HIX y mipamiai Xeorca - 1,5mporu 0,636
- 110 BJIACTHBICTH y (hopMarii i3 300pakeHHsSIM MipaMiJu OyJ10 BUTPUMAHO i3 BUCOKMM piBHEM i1
BiJIIIOBIAHOCTI:
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h2 = 0,5al /7T,
MO JIEMOHCTPYE 1 TapMOHIWHICTE Qopmarii i3 300pakeHHSIM IpaMigd Ta CTPOTiCTh
MiIOPSAIKYBAaHHS T€OMETPUIHUM 3aKOHAM.

Ha 3aBepineHHs MopiBHSIHL MOYKHA HABECTH III€ TaKy aHAJIOTIIO y KyTax MiK OIYHOIO T'paHHIO
Ta OCHOBOIO IipaMmiJiu:
ey mipamimi Xeorca a =51,85° i cosa = 0,618,m0 mae 1 /cosa = g¢;

* y noJpoBii mipamiai o = 71,56° i cosa = 0,316,mo nae 1 /coSa = 7.

Yu BumaakoBi Taki 30irM 3aCTOCYBaHHS IIUX YHCENT y AHAJIOTIYHUX CITIBBIIHOIICHHSX
CTpyKTypu mipamin? Sk Oaummo, y Qopmarii i3 300pakeHHSM IMipamijd, IO 3'SBUIAacS Ha
3nakoBomy noJii y uepBHi 2001poky, Oyia mpe/cTaBieHa He TpUBiaJlbHA YOTHPHUTpaHHA MipaMizia, a
HOCI¥ BUHATKOBHX ITapaMeTpPiB B3a€MO3B'SI3KY €JIEMEHTIB ii CTPYKTYpH.

Buxonsun 3 1mporo, Mo)KHa 30KpeMa OPUIYCTUTH, IO CeMAHMUKA Mipamiou Micmumb
HABMUCHE NOBIOOMJIeHHS WO000 NeBHO20 KIAcy Nipamio, sIKi 60100il0Mb AKUMUCL HAM He8I00MUMU
enracmugocmamu. e miakom mpumyctumo. Tum Oinbine, 10 MU HIKOJU Ile HE aHali3yBalld 1 HE
BUKOPHCTOBYBAJIM B SKUXOCH IUISX Tipamiay i3 BiTHOIIEHHSM ii BUCOTH JI0 CTOPOHH OCHOBH,
piBauM 1,5. Ane B "yomy iX AOUUTBHICTH? BapTo Big3HAuYWTH: TOMEpeIHI PO3paxXyHKH 1 aHai3
CTPYKTYpH TipaMiJd IOKa3aJid, IO BOHA € paIliOHAIBHOK 13 TOYKH 30py (OKYCYBaHHS Ta
KOHIICHTPYBaHHsI TIEBHOI IMOBIpHOT BHYTPIIIHBOI €HEprii, a TOMy MOXE MaTH PsJ MO3HTUBHUX
SIKOCTEH JUIsl CTBOPEHHS ii MOTOKIB. € ¥ 1HIN NMHUTaHHS, HAIPHKIAJ, IO CTOCYIOTHCS BHU3HAYCHHS
MOJIOXKEHHS TIipaMiii Ha TTOBEpXHi 3eMTi Ta 11 B3a€MO3B'SI3KY 13 TIOIIOHUME 00'€KTaMH.

[TosboBa opMartist 3 mipamior YeKae Ha MOAJIBIIN JTOCITHKSHHS.
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INPOBJIEMA SETI TA Y®OJIOI'ISA - Y HOMY KOPIHb ITIPOTUPIYYSI?
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lPhD,K.T.H., c.H.c. YuiBepcurer im. T.I'.IlleBuenka, KuiB, Ykpaina, [leprmmii 3acTynmHuK rojgosu
YHIAIA «3ona», 3aBigyBad Gi3UIHOTO BiIIALTY

Abstract. The article describes some fundamental aspectshef search of extraterrestrial
intelligence problem and the study of anomalouspheena.

AHoTamig. Y CTaTTi pO3TIISAIAIOTECS JIeAKI MPHHIIAIIOBI aCIIeKTH MPOOJIEMH IOIIYKY T03a3eMHHUX
[UBLII3AIi} Ta BUBYEHHS aHOMAJILHUAX SIBUIII.

Beryn. OauH 13 HalROUIBII OMKMPEHUX MOSICHIOBAJIBHUX aCMeKTiB y(oJIorii MiCTUTh TiHOTE3y
III0JT0 MOXUIMBHX KOHTAaKTIB 13 MM03a3eMHUMH IHBiTI3aisMu. CTtaHOBIIEHHS ydoJiorii moJanmocs i3
1950x pokiB i TpuBae goci. [Ipobrema momryky mo3a3eMHOro iHTENeKTy — «ipobimema SETI»
(search of extraterrestrial intelligena@pumana mixkHapoaHHiA cTaTyc y Iiei ke mepion - i3 1960
poky, komu Oyno peanizoBano « Iporpamy O3MA» ®pencica [peiika [1].

[imoTeTHYHAa MOJIIMBICTH BCTAHOBJICHHS KOHTAKTYy 13 I1HIIMM KOcMidyHEM Po3ymowm, i3
IUBLTI3AISIMEA BiJJIaJICHUMH Ha 30psiHi BijcTaHi, sk i mpobdimema AAS (HJIO), BuBuaeThecs Ta
BCEOIYHO aHA3YETHCS IMPOTITOM KiTBKOX OCTaHHIX JCCATHIITH 1 joternep. Ha ocHOBI deskux
IIIJIKOM peaJbHUX JIaHMX, HAKOIMMYEHUX BIPOJOBXK ILIBOTO Iepiogy, Tpeba Oyino Ou ouikyBaTu
30MDKeHHST Ta O0'€IHaHHS CHUTBHUX (DUTOCO(CHKMX Ta HAYKOBHX ITO3HWIIINA JIOCIITHUKIB Pi3HUX
HampsIMKiB Mi3HaHHS. [, K HACHIOK IBOTO, 00UOBA HANPAMKU — NOULYK)Y CBIO0YME NO3A3EeMHO20
HcUumMmsL 'y KOcMoci, ma 1oeo iMOGIpHUX c8i0UeHb OisIbHOCMI Ha 3emiui — manu O euxooumu i3
Oinvui-menut €ounoi meopemuynoi niamegopmu. 1le BUTAETHCS ITKOM MOXKJIMBHUM, aJKe 00H]IBa
HalpsIMKK Yy TIEBHIM Mipi BHKOPHCTOBYIOTH CHIJIbHI METOIM Ta 3aco0H JociipkeHb. CrinbHa
JUSUTBHICTB, CIPsIMOBaHAa Ha BHpIIIEHHS 000X TIJ00aJbHUX Ta KOMIUIEKCHHX HpoOjeM
MEPCIIEKTHBHO MOTJIa OM NMPUHECTH 3HAYHI pe3yJbTaTH, HABITh IMOMPH OYiKyBaHI PO30iKHOCTI Y
JeSIKHX HIOAHCAaX.

[Ipore ouikyBaHOTO 30JIM)KEHHS HE CTalOCA. bijgblle TOro, BeIbMH IOTJIHOJICHHIA,
0araToCTOpOHHIM, akageMiuHU MiAXiA 3HAYHOI KUTBKOCTI MpHOIYHMKIB «ipobmemu SETI», ix
JIOCTATHBO peryisipHi [2, 3 Ta iH.] KOH(EpeHIll Ta CUMITO3iyMH Ha IF0 TEMATHUKY, HPAaKTHYHO,
B3araji He OepyTh 1O yBaru y(oJorito Ta aHOMAIICTUKY 3arajioM, SK HampsSMOK JIOCIHiKEHb.
[IpuToMy, HaBiTP HAWIPYHTOBHIINI MaTepiand, SK MPaBHJIO, JO MyOJiKarii Ta JOMOBIII HE
JIOMyCcKatoThess a00 MiJIAalOThCs JUCKpeauTariii. IMOBIpHOIO HPUYMHHICTIO TAKOTO IOJIOKEHHS
pedeid Moriu OM OyTH OYEBH[IHI YCITIXM Ta METOJOJIOTiYHA CaMOJIOCTATHICTh HAYKH 13 TOIIYKY
no3aseMHoro iHrenekty. Ilpore, Ha jkanb, OYEBHIHUX YCIIXiB Yy JaHOMY HANpsMKY JOTOKH He
CIIOCTEPIra€ThCs.

ITocTanoBka mpo6JeMH. 3aKOHOMIPHUM BUIA€THCS MUTAHHS MIOAO NPHUYUHHU OIMHMCAHOTO
BHIIE CTaHy pedei. He BaXkKo MmepecBiUATHCE, 1 IS IIBOTO JIOCTATHRLO 03HAWOMHTHCS 13 TIEPETIKOM
YUaCHHKIB BUIIE3TaJaHUX KOH(EPEeHIIH 1 CUMI03iyMiB, IO OULIBLIICTD TOCTIIHUKIB <«dIpoOIeMHU
SETI» — me mpodeciitHi acTpodizuku, KOCMOJOTH, acCTPOHOMH, MaTeMaTHKH, OioQi3WKH Ta
¢inocopu. ToOTo 31e61MBIIOr0 NMpEeICTaBHUKK TOUYHUX HAyK, SIKi, B CBOIO 4epry, 0a3yloTbcs Ha
MOTJISAaX, TaK 3BaHUX, «pyHIaMEHTATbHHX (I3MUYHUX ysBIeHb». | Xoda octamni 15-20 pokis
bynnaMmenTanbHi  (Qi3UYHI  ysBIEHHS SK 1 (UI0cO(ChKO-HAyKOBa MapajurMa YsBJICHb PO
CBITOOYIOBY, siKa Ii (yHJTaMEHTaIbHI (i3W4Hi yABICHHS (opMyBalla — 3a3Haia U TPOJIOBXKYE
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3a3HaBaTH KapIWHAIPHUX 3MiH Yy CBOiX OCHOBaX, THM HE MEHI, PO3BHTOK Oa3WCHHX imei
«arpobnemu SETI» nenani Oibine Mae 3ami3Hinumii xapakrep [4, 5].

AJie KOpiHb MpOOJIEMAaTHKU HE TIIBKH Yy 1HEPIIaTbHOCTI CHCTEMH 3MiH ICHYFOYOi HAyKOBOI
napagurmu. Ciij naM’ iTaTd, 110 caMa 1IHepUiaJbHICTh MPAalIo€ SK 1 3al001KHUN MeXaHI3M 3aXHCTy
Hayku. CripaBa i y camiif mpoOjemMartuili 0e3rmocepeIHiX KOHTAKTIB JIFOJICTBA 13 <ITOCTAHIISIME 1HIITAX
3ipok». AJKe, 37aBanocsl OW, BIIOMHI Ha JaHWUH MOMEHT, KOJOCATbHHHA <«paKTax» BITHOCHO
croctepeskeHb AAS moBuHEH OYB OM IMEPEPOCTH i3 KIJIBKOCTI Y SKICTh, «CIPAITIOBATH> Ha KOPHUCTH
OCTaHHBOT T€3U, OJHAK MOKH IHOTO 13 00’ €EKTUBHUX MPUYMH HE cTallocs. AJpke mociimpkeHHs AAS
TaKOXX BUXOJISITH 13 HAYKH, 3aCO0H 1 piBEHB IMI3HAHHS SIKOI 0OMEKEH.

Buxnagennsi ocHoBHoro marepiaiy. OCKiTbKH Hapaszi MOBa He #Jie BiTHOCHO €KCITeIUITii
3eMHOT0 30peNiboTa y iHIII 30psHI CBITH, TO € TIMOTETUYHA IMOBIPHICTH, IO 1HIMO30PSHI <«TOCTI»
MPITITAIOTh J10 Hac. [leprm 3a Bce, came To# (hakT, Mo peaabHi CydacHi KOCMIYHI JTabHI arapaTu
JIETKUM YHHOM BXe «ocsTHYIu» COHSYHY CHCTEMY, TOPOJIKYE TilMOTe3yBaHHSI IIOJ0 IMOBIpHOTO
OTOTOXHEHHS Aeskux AASl SK KOCMIYHHMX amapariB OYiKyBaHMX HpHOYIBINB. Imes mo3azemHOl
MPUCYTHOCTI MUPOKO TponaryeThest 3MI Ta MacoBoi KyIbTypH MOYMHAIOYH i3 PO3BUTKY KOCMIYHOT
epu. Takwmii cTaH pedeld MOB'sI3aHUN HAcaMIIEepe.l 13 HU3bKUM PiBHEM YCBIJIOMJIEHHS KOJIOCATBHOI Ta
BEJIbMH ICTOTHOI Pi3HHUIII — TOJIAHHS MiXKIUIAHETHOTO MPOCTOPY Ta JOJAHHS MIXK30PSHUX 0€30/1eHb.

Posrnsgatoun  MpUHIMIIOBY MOMIIMBICTE  KOCMIYHMX —TOJOPOXKEH Ta  IHOMJIAHETHOL
IPUCYTHOCTI y mposiBax AASI, ciia mepin 3a Bce ClIif] 3p03yMiTH peajbHy MacIITaOHIiCTh MOAi0HOT
PI3HUII, YBECTH YMOBHY <dIIKaJy CITiBBIIHOIIEHB». byae JopeyHrM HaBeCTH HACTYITHUH MPHKIIA].
SIKIO TpOMOPIIIHHO 3MEHIIUTH BCi BifacTaHi BeecBiTy (K i po3mipy KOcMiyHHX 00'ekTiB) y 15
TPHJILHOHIB pa3iB, TO BijcTanb Bij 3emuti jgo CoHI, sika y JificHOCTI gopiBHIOE 01t 150 MitH. KM,
JIOpiBHIOBAaTHME OJIN3BKO 00HO20 canmumempy. CepelnHs BifcTaHb Bif 3emii 10 Mapca nputomy
(75 mutH. KM) y IIbOMY K Taku MacmTabi Oyme ckiagatd jumiie 5 Mm. A ot Haibmmk4da 10 CoHIs
3opsHa cuctema — llpokcima IlenTtaBpa, ommuuThest Bif CoHI Ha BIAHOCHIM BifcTaHi mpu
Kinomempu ogicmi mempie!

Haitbnmxda 3emiienoiiOHa «eK30TUIaHeTa» Mpu OOpaHiii mKaii Mipuia OyJie po3TaloBaHa Ha
BiJUTaJIi MIICTHAIIATH KiIOMETPiB (CripaBkHs BifcTanb — 20CBITIOBUX POKiB).

Tax 3Bigku K, 1 SKMM YMHOM MOXYThH JICTAaBAaTUCS O 3eMJli TIMOTETHYHI IHINOTUIAHETHI
Kopabai? Sk iM BIaeThes mepeOOPIOBATH MidK30psSHI HEMMOBIPHI BiZICTaHi, SKIO BOHM 1 CIpaBJIi —
caMe <3BiaTu»?

Crae OUIBII OYEBHJIHOIO MPHUMAPHICTh TIMOTE3 IIOJAO IHIIOTUIAHETHOTO TOXOKCHHS
CHIOCTEPEXKYBAHUX <«ICTOT» UM IHIIUX 00 €KTIB MpH OMM3BKUX KOHTakTax i3 AAS 31 3Ha4HOIO
KUTBKICTIO iH(opMaIii Ta GpakTopiB aHOMAIBHOCTI. AJKe iMOBipHUM <«1ociaHIM Cipiyca», ciija
Oyno O6u mogonaru 70 3emii 01mu3pko 10 CBITIOBUX POKIB 200 kK 8 KM y BHIIE3raJjaHOMy MaciuTaOi.
Jlnst «rinoriB i3 Beru» 1ie Oyse, BiNOBIIHO, 27 CBITJIOBHX POKiB, a00 22 KM, a JUIsl IPeICTAaBHUKIB
«HIIUX TaJlaKTHUK» — BXkKe, K MiHiIMyM 25000cBiTnoBux pokiB. Hampukiaz, Kyjsicte cKym4eHHs
M13 y npuitaaromy Bumie Mmipwiai Oyae ckimamatu 6ims 20000 ximomerpiB. Tox iHoIIIaHeTHA
rimoTe3a Moxo/pkeHHS AAS] HaBiTh i3 OYEBHIHUMH (PAaKTOPAMU AaHOMAJIBHOCTI BHUIAETHCS JOCHTH
HEOOTpyHTOBaHOIO [6].

3 iHIIOT CTOPOHH, CyYacHUHU piBeHb IMi3HAHHS y KOCMOJIOTIi a0o acTpodi3ulll HEe Ja€ KOJTHUX
MiJICTAB TIOBHICTIO BIJKWHYTH IPUHITANIOBY HMOBIPHICTh 3ICHEHHS MIiXK30pSHOI MaHJIPiBKH.
Oco0mBO y TOMY BHMAJKY, SKIIO MOBa e MPO MOXKIUBOCTI TIMOTETHYHOI BHCOKOPO3BHUHEHOI
FaJIaKTAYHOT IUBiTi3arii.

Hapazi NASA Bxe po3MipKOBYIOThH MO0 MOAIOHUX MPOEKTIB, X0 SIK OM (paHTaCTUYHO He
BUTJIAAAIN BOHU crioyatky. Hampukinan, Tak 3Banmii «gBuryH Anbky0'epu» (Alcubierre warp drive,
[12]) skwmii rimoTeTHYHO (OPMY€E JIOKAIbHE BHUKPHBICHHS MPOCTOPY 1 € TOKH JaJIeKOIO
MEPCIEKTUBOIO, U SKUH-HEOYIh «IPOKOIIIOBAY IIPOCTOPY» —IOCH CXOKE HA MITYYHO MOOYIOBaHY
«Kpomosy Hopy», TOOTO MepCIeKTUBA Iie OLTbIN najieka. € i7el, 3BU4aifHo Xk, 1 MeHI (haHTaCTHYHI.
Ta Bce  JONMOKKM HE HaBEJACHO cep WO3HHMX iJel BITHOCHO IMOOYIOBH KOCMIYHHX KOpaOIIiB,
3aCHOBAaHUX Ha MPHHIUII «TTAFOUUX Tapinok». [lo-mepine, ToMy IO Ii NPUHIUANA SBHO HE
BKJIQJIAIOTBCS Y WIPOKPYCTOBE JIOXKE» CydacHOi (Pi3ukh. A Mo-Ipyre, TOMY IO IUIKOM 3pO3yMLJIO,
aKkuo xoua 6 oesaxi AAA — ye 1 cnpasdi midczopani kopadai «npubyILYIe», Mo 60HU 3ACHOBAHI HA
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Qizuunux npunyunax, SKi 6UMAazaiomv OOKOPIHHO NepelsiHymu Hauti Hinocoghcbko-npupooHuyi
VA6IeHHS NPo c8imMoOY008Y 83a2dli.

Y ToMy YHCIIi TIeperiIsly BUMAraroTh 3aKOHH 30epekeHHsI, TOTJISIM Ha IPOCTip-4yac, eHEeprilo,
tomro. OTxe, ko yactuHa AAS JiificHO € HacmpaB/i YAMOCh Ha KIITAIT 30peNIbOTIB MPUOYIIbIIIB
i3 IHIAX 30pSHUX CHCTEM, TO iXHI morisyy Ha BeecBiT Ta mpupony, iXHS cHCTeMa I[iHHOCTEH,
COIIaILHUHN yCTpiili — 04eBUIHO HE KOMIUTIMEHTApHI HAIIMM, 3eMHHUM. A0, 10 TeX HE BUKIIIOUEHO,
MH, nociiaaukd penomeny HJIO — aGcomroTHO HEBIPHO YSBIISIEMO CO0i iX CIIPAaBKHIO CYTh, CYITIH
y OyJIb-sIKOMY pa3i uepe3 MpU3My JIIOJICBKOTO CIIPUHHSTTSI.

AJDKe MOXe Tak CTaTucs, 1o ¢axmopu anomanvHocmi AAA eé3azani He maiome HigK020
0e3nocepedHb020 GIOHOUEHHA 00 Midc30paHux nepeivomie. OQHAK, TPUUHSIBIIN II0 TOYKY 30pY,
MU MOBUHHI KOHCTATyBaTH, 1[0 Y TaKOMY BUTAAKY «aipobdnema SETI» Ta ydooris MaioTh 3HAYHI
po30ixkHOCTI. OCKUIBKM OCHOBHY IIiTh BHpIIMeHHS <«ipoOiieMun SETI» cTaHOBHTH MOIIYK Y
KOCMIUHUX Oe30/HsX iHImoro Po3ymy, sikuit 3HaXoAuThes OUIS IHIIMX 3ipoK, abo B3araii He y
Harmii ['anakTwii.

Taxkum unnoM, sikimo HJIO (AAS) He 30peIbOTH TIMOTETUYHHUX IHIIOIUIAHETHUX ITUBITI3aIlil
(mpuHaliMHI 13 TOYKHM 30py HAIIMX CYYaCHUX MOTIIAAIB) TO AOCTIIHUKA mpobiematuku SETI ta
AAS He MarOTh TIATPYHTS Ul CYNEPEeUHOCTEH, ocKinbKu ix npedmem, i 3a0a4i 6UGUeHHs — pi3Hi,
Xoua MeTa 1 3aco0m — cXO0Xi MK coOor. Y Oyap sSKOMy pasi, Hayka 3apa3 came y IpoIlieci
Meperyisiy CBOIX (GyHIaMEHTAIBHUX YSIBJICHD 1 CTPIMKOTO PO3BHUTKY, IO JIa€ HAIO HA MOAATBIIHIMA
SIKICHU# pO3BUTOK METOJIOJIOTIT JOCITIDKEHHS 1 3aC00iB Ti3HAHHS.

3uuaitno, HJIO cnocrepiratothcst He TUIBKM y 3eMHIA aTMmocdepi, aie i y KocMoci.
3ragaiimMo, xo4a 0, 3araJIKOBUX <«MICSIHHX TOJYOiB», 13 IKHMH aMEepUKaHIIl 3yCTpidaiics MO0IH3y
Micsts, mounHaroun i3 «Anosuio-10»,a60 x AUBHI «cTpiin ABpOPU» YU 3arajKOBUN «XpecT», M0
nepedyBaB came y rojioBi kometu, croctepexenoi y 2008porii... ([7], HaykoBo-momnyspHi GinpMu
NASA rta in.). [Ipore nomyk y mexax «Iporpamu SETI» mpoBamuThes NEpeBaKHO BHKIIOYHO Y
JTATIEKOMY KOCMOCI.

VY Toli e Jac cyyacHa KOCMOJIOTis epeadadae, mo KATTS MoKe OYTH 1 Ha TUIaHeTaX Ta iXHiX
cynmytHukax Hamoi CoHsyHOi cucteMu. OKpiM TOTO OJIMIKHIN KOCMIYHHN IPOCTip MOXKe OyTH
HACUYCHUN TIMOTeTUYHUMH KiOEpHETHUHUMHU KOCMIYHMMH TMOCIAHIIMU <«IIPUOYIBIIB», TaK
3BaHUMH, <@onoamu bpecyena» (Bracewell probe, [11]),wo 3a napamempemu moxcymo
npossuamucs ax kocmiuni HJIO.

Takosx He Oyaemo 3a0yBaTH, IO OCHOBHUW IHCTPYMEHTApiil JOCTiKeHb «rpobiaemu SETI» —
1le HasBHI ONITUYHI TEJIECKOIH, pajioTeneckonyu ta opOitanbHi npuiaau [8]. V Toif ke yac oxHa i3
TUISST TIMOTE3 IOJ0 IMOBIPHOTO TOXOKEHHS AAS IiJIKOM BHITPaBIAHO PO3TIISIAE TIMOTETHYHI
napaneivHi cgimu. Y TakoOMy pakKypci BUINE3raJlaHui IHCTpyMEHTapiid IS JOCTIKEHb MOXKe
BUSIBUTHUCS MaJIO 3acTocoBHUM. CIipaBa He MIHSETBCS 1 B TOMY BHIAJIKY, KO ToxopkeHHs HIIO
Ma€ JIesiKi O3HAKH 2inomemuyHol «vawiunu yacy». Tum Oiblie, SIKIIO «Tapiiku» (IpHHAWMHI JTesKi
i3 HUX) pENpe3eHTYIOTh COO0I0 JTOCITHEHHS AKOICh CMApoO0asHbol, 6KpAtl MACMHUYOL <HIOBOOHOI»
Yy «nidzemHoi» yusinizayii. AGO BTUTIOIOTE B c001 «tecendy npo Mazoniio» tomo [9, 10].

Axmo x mnpunyctutd, mo HJIO € mo3ampocTOpOBHM IMOPODKEHHIM  <«HOOChepr
Bepnanceroro» (3apa3 icHye JIeIIo iHIIWHA TEPMiH — <KoJeKmugHuti po3ym»), To 1 TYT HaWKpamii
paTioTeNIecKOIH, 3/IaTHI CKaHyBaTH BcecBiT — He € 3aCTOCOBHUMM.

3BiCHO, HE MOYKHA BUKJIFOYATH 1 i1HIM MOXKIUBOCTI — Hanpukian mo HJIO 1e mock moaiOue
Ha HAJANIEKy Ta HAJJIOCKOHAIIIY mpanciayilo «inepeoiocpamu». Taka rimeproyiorpaMa, oKpiM
ONTHYHOI CKJIJI0BO1, BMIIIy€e y co0i mie # psj iHmux ckiaanoBux. CkaxiMo — Macu (peaibHOT 4n
«yMOBHOI»). € psii IHIIMX BapiaHTIB, HAIIPUKIIA IIOA0 «Cynepnosuyii peaivnocmeir» Esepemma,
abo > B3aemonil (Hexall JOKaTbHOI) MiX cOOOI pIi3HMX TNapajelbHHX CBITiB, Ta IHIINX
TIIOTETHYHHUX CUTYAIIiH, sIKi TAaKOXK 3TUIIAIOTHCS 103d pamok inmepecié «lIpoecpamu SET».

BucnoBok. BoueBuap y Bummesragannx Bumagkax HJIO sk o0'ekT gociiKeHHs, IO
3HAXOJUTHCS y Mekax «arpoosemu SETI»BBakatucs He MOXKe.

OT1xe, MOXHa 3pOOUTH BUCHOBOK, IO T.3B. Y0025 5K YACMUHA AHOMANICMUKU — OKPeMUll
MIAHCOUCYUNTIHAPHUT HANPIAMOK BUBYEHHS HEBIOOMO20, SIKUL HA CbO20OHI 00'€OHYE V C8OIX 1a6ax
SHAYHUU NAACM 64EHUX 13 PIZHUX 2aNy3etl HAYKU.
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Ie#t HATPSIMOK Mae CBOi OCOOJIMBOCTI, CBOKO METOIMKY ITPOBEJICHHS JIOCITIIKeHb, 3aBIaHHS Ta

1. 3pelToro, BUBYEHHS HEBIJIOMOTO JIOMOBHIOE HAyKy, nepeOyBae Ha ii mepegoBoMy Kpai, i
IIBAJIKO pearye Ha SIBHINA, IO MAalOTh ()EHOMEHOJIOTIYHY OCHOBY, 3a0e3Nedyloud PO3IIUPEHHS
HOBHX OOpiiB Mi3HAHHS.
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