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MPOIIECCOB B HOHOC(hEpe
Jlazopenxo C.B. BeliBner-aHanu3 B 3ajja4ax JUCTAHIIMOHHOTO PaTu030HIHPOBAHUS
reoKocMoca
Kywnapenxo B.H., Ilynsieé B.A. AnropuTMBI pacuera aBTOKOPPEISIIUOHHON (PYHKIIUH
CHTHaJIa HEKOT'EPEHTHOTO PACCESHUS
Cymapyx T.II. O6paboTKa JaHHBIX T€OMAarHUTHBIX 00CcepBaTOpuil Y KparHbI
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K 125-JIETHUIO HTY «XIIHA»

B 2010 rony HaumoHaibHBIM TEXHUYECKHW YHUBEPCUTET «XapbKOBCKUN
MOJINTEXHUYECKUM MHCTUTYT» OTMedaeT 125-nmetue co gHA OcHOBaHHUSA. B cBOEM
Pa3BUTUH YHUBEPCHUTET MPOLIET JOJATMHA M 3HAMEHATEIbHBIM NyTh. THICAYM €r0
YUEHBIX U MIPENOAABATENEH, COTHU ThICSY BBIITYCKHUKOB BHECIU JTOCTOMHBIN BKJIaJ B
pa3BUTHE OTEUYECTBEHHONM U MUPOBOM HAYKH, TEXHUKU U MTPOMBIIIJICHHOCTH, BBICIIEN
LIKOJIBI.

Pemenue 00 OCHOBaHHMM TEXHUYECKOTO By3a OBLIO MPHUHITO MPABUTEIbCTBOM
Poccuiickoit wumnepun B 1870 ronmy. OpHako  OTKphITHE  XapbKOBCKOIO
MIPAKTUYECKOTO TEXHOJOTHYECKOTO MHCTUTYTa COCTOSUIOCH TOJIBKO 16 ampeins
1885 rona. [lepBbIM JUPEKTOPOM MHCTUTYTA OBLIT HA3HAUEH BBIJAIOIIUICS YUEHBIN B
00JJaCTM MEXaHUKH M COINPOTHBICHHUS MAaTEpHUAJIOB, TAJAHTIMBBINA OpPraHU3aTOP
BbICIIero oopazoBanus npodeccop uz Cankr-Ilerepdypra B.JI. Kupnnues.

B 1898 romy By3 mnonyums Ha3BaHUE XapbKOBCKUM TEXHOJOTMYECKUU
nHCTUTYT. CranoBinenne XTUM mnpoxoawno npu akKTHBHOM YYaCTHU YYEHBIX
XapbKOBCKOI'0 YHUBEPCUTETA.

OpxHa U3 OCHOBHBIX TPAIUIUMN YHHUBEPCUTETA — €JUHCTBO 00pa30BaTEIbHOU U
Hay4yHOU jesTenbHOCTH. CBoel MOIIHOM Hay4HO-00pa30BaTENbHON CTPYKTYpOi
ceronusiHu HTY «XIIW» 00s13aH OCHOBATENIsIM HAyYHBIX IIKOJ — BBIIAFOIITAMCS
yu€HbIM: akageMuky A.H. JIAmyHOBY — OCHOBAaTell0 TEOpPHUM YCTONYHMBOCTH,
H.H. beketoBy — ocHoBaTento (U3MYECKON XUMHUH, OJHOMY U3 ITHOHEPOB
pentrenonorun — npodeccopy M./ IlmnbuukoBy u mMHOTMM ApyruMm. B creHax
YHUBEPCUTETA HA4aJl CBOK HAYYHYH [EATEIIBHOCTh BBINAIOLIMNACA YYEHBIA —
runpoauHamMuk I'.@. [Ipockypa.

B 1930 rony XTU Obul neperMeHoBaH B XapbKOBCKHM MOJIUTEXHUYECKUM
MHCTUTYT, KOTOPBIM ObUT pa3/ief€H Ha 5 caMOCTOATENbHBIX BY30B — aBUA-MOTOPHBIH
uHCTUTYT (XAMMU), wunxenepHo-ctpoutenbubiii uHCTUTYT (XUCH), Xumwuxo-
TexHoJornyeckuit HHCTUTYT (XXTU), MexaHMKO-MAIIMHOCTPOUTEIbHBI UHCTUTYT
(XMMMN) u snexrpo-rexuuueckuit UHCTUTYT (XDTU).

PacuBer coBeTckoil GU3MKU U €€ CTPEeMUTENbHBINA BBHIXOJ Ha MUPOBYIO apeHy
TECHO CBSI3aH C cO3/JaHMeM B XapbkoBe mo uHuiuaTtuBe akagemuka A.D. Modde
VYkpaunckoro ¢usuko-trexunyeckoro uHcTutyta (YOTH). IloaroroBka xaapoB ass
ATOr0 MHCTUTYTa MPOBOAMIACH Ha 0aze (U3MKO-MEXaHHUeCKoro ¢akyibTeTa,
opranu3zoBanHoro B XMMMW. Cpenu ocHoBarenedl (PU3NKO-MEXaHUUYECKOTO
dakynpTeTa ObTM Takue Bblgatouiecs yuensle kak K./, CHHETbHUKOB,
A K. Bansrep, JLJ. Jlanmay. ®uszmex XMMMU cranoButcs BMecte ¢ YDOTU
BEIyIIUM OOpa30BaTEIbHbIM ILIEHTPOM [IJIi MHOTHUX OTpPACIEBbIX HHCTUTYTOB U
npoMblluieHHbIX npeanpusituil. duszmueckas mxona A.D. Uodde, ero cucrema
MTOATOTOBKHU HAaYYHBIX KaJIPOB MOJy4aeT MUPOBOE MPU3HAHUE. 3J1ECH K€ 3aPOKIACTCS
wkosa JLJI. Jlagmay. Yxe nepseie Beimycku PusmMexa aanud CTpaHe YYEHBIX C
MHUPOBBIM MMEHEM — Cpelld HUX Y4eHUKU U coaBTophl Jlangay — E.M. Jludpmmi u
N.M. JInduui.
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TecHble HayuyHble KOHTAaKThl COXPAaHUJIUCh C XapbKOBCKUM  (PU3HKO-
TEXHUYECKUM MHCTUTYTOM U B MOCIEBOCHHBIE TOJBI.

B 3T ke roabl MHMPOKO U3BECTHBHIMU OBLIM HAay4HbBIE IIKOJBI MPOPECCOPOB:
E.E. ®apadonoBa — nuteitHoe mpou3BoicTBO, B.A. MoxkapoBa — MeTauioBeicHUE U
Metamnyprus U ap. Ilpodeccop b.A. HockoB B ronpl Benukoit OteuecTBeHHOM
BOMHBI ObUT yoctoeH ['ocygapcTBeHHOM mpeMHH 3a CO3[aHUE HOBOM MapKu CTaju.
beiBmine BoimyckHuku XIIA XK. . Kotun, WM. Tpamytun u .1O. Buxman cranu
I'eposmu  Coumanuctuueckoro Tpyna, TJIaBHBIMA KOHCTPYKTOpPAMH BOEHHOM
TaHKOBOM TEXHUKH.

C XapbKOBCKMM IMOJUTEXHUYECKUM HWHCTUTYTOM CBSI3aHO M 3apOKICHUE
YKPaMHCKOM TEXHUYECKOM Hayku B OOJAaCTH MEXaHUKH, TEOPUH MPOYHOCTH,
aBualuu, siAepHor GU3UKU U T.1. UMEeHHO pa3pabOTKu XapbKOBCKUX MOJUTEXHUKOB
MOJIOKEHbl B OCHOBY MAaruCTpajbHBIX TEIJIOBO30B, MOUIHBIX TypOOarperaros,
SAIEPHBIX JIEKTPOCTAHLIUM.

B 1949 rony XMMMU, XXTU u XDOTU o00beauHsAOT B XapbKOBCKUUI
MOJIMTEXHUYECKUM MHCTUTYT U €ro peKTopoM HazHavaroT noueHta M.@. Cemko. Ilog
€ro pyKOBOJACTBOM B MHCTUTYTE Ha mpoTspkeHuu 30 jeT paboTanu Takue U3BECTHbHIE
yuénble U neparoru kak B.W. Atpomenko, ILII. babGakos, f.U. Illnee u mHuorue
IpyTHe.

IlepenoMHbIM 1 pa3BUTHA Hayku cTan 1989 ron, KOTOpwId O3HaAMEHOBAJ
Hayajio IepexoJa Hay4YHO-UCCIIEIOBATEIbCKOM JEATEIIbHOCTA HA HOBBIE YCIIOBUSA
XO3SIICTBOBAaHUSL W (PUHAHCUPOBaHUSA. DTO TpeOOBajJO OT YUYEHBIX YHHUBEPCHUTETA
y4acTusl B HALMOHAJIBHBIX IIpOrpaMMax M KOHKYpcax Ha IOJyYEHHE 3aKa30B Ha
BaHbIe paszpabotku. B mepexomnwnii mnepuox 80-90r.r. XX B, B XIIU
IIPOBOJIMJINCH HAYYHBIE UCCIENOBAaHUA MO 22 OCHOBHBIM HalpaBlICHUSAM. B 310 ke
BpEMsI HAUMHAIOT HAJIAKUBATHCA JEJIOBbIE U HAYYHbIE KOHTAKTHI C MPEANPUATHIMU U
3apyOexxubiMu pupmamu CHIA, SAnonun, @panuuu, Utanuu u 1pyrux cTpas.

B 1994 rony XIIN 6bin1 meperMeHOBaH B XapbKOBCKUN TOCYAapCTBEHHBIN
MOJINTEXHUYECKUM YHHMBEPCUTET. borarelii ONbBIT M HaIM4ME BEAYIIUX HAYYHBIX
LIKOJI, KaJAPOBBIM IMOTEHIMAI U PAa3BETBICHHBIC MEXKAYHAPOIHBIE CBA3U I103BOJIUIU
YHUBEPCUTETY MEPEXKUTH Tshkenbie 90-e rogpl XX Beka.

B 2000 romy Omu1 moamucan JloroBop Mexay XapbKOBCKOW OOJacTHOU
rocagMuHuctpanen u XI'TIY, a Takke npeanpusTUsIMHU PEruoHa O BHEAPECHUU
HOBEHIIMX HAYyYHO-TEXHHUUYECKUX pPa3pabOTOK B OCHOBHBIX OTpaCisX XO35SUCTBA
XapbKOBCKOM 001aCTH. DTO pa3pabOTKH B 00JIACTH CEICKOXO03UCTBEHHON TEXHUKH,
AHEPro- U pecypcocOepexenusi, Bbicokux [ T-TexHonoruit u ap.

VYuurtsiBast 00LIErOCYAAPCTBEHHOE U MEXAYHAPOJAHOE MPU3HAHUE PE3YNIHTATOB
JEeSTENbHOCTH U 3HAYMTENIbHBIN BKJIAJl B Pa3BUTHE BBICIIEr0 0Opa30BaHUS U HAYKH,
Vkazom Ilpesunenta Ykpaunsl oT 11 centsaops 2000 roga XI'TIY nmomyuun cratyc
HAaIlMOHAJIBHOTIO.

IIyre HTY «XIIM» B He3aBucHMMOM YKpanHe — 3TO IIyThb HUHTErpalUu B
€BPOIEUCKUN U MUPOBOI 00pa30BaTENbHBIA U HAYYHBIA MUP. Y HUBEPCUTET SIBIISETCS
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YWIEHOM 5 MEXIYHAapOAHBIX acCOLMAlUi YHUBEPCUTETOB, KPOME TOTO, OH BOLIEN B
YHUCJIO YHUBEPCUTETOB, NOAMMUCABIINX BOJOHCKYIO IeKIapanuio.

Petituaru wue3aBucuMbIx wucciaenoBanuil orsomar HTY «XIIM» omgHo wus3
Benymux MecT B Ykpaune. YHuBepcuteT npuzHad FOHECKO BTOpbIM TEXHUYECKUM
By30M B cTpane nocie HTY «KIIM» u 3anumaer obmee 5 mecto cpeau 200 By30B
YKpauHbl.

XapbKOBCKHUI MOJUTEXHUYECKUHN 3(P(HEKTUBHO MCIOIb3YET BCE BOZMOXKHOCTH,
KOTOpBbIE JAET €My CTaTyC HalMOHAIBLHOrO By3a YkpauHbl. HTY «XIIN» cerogns —
ato 24 dakynerera, 99 kadenp, QakyapbTeT BOECHHONW MOJATOTOBKH, BOCHHBIM
KOJUIEIK, CTaHKO-UHCTPYMEHTAJIbHBIA TEXHUKYM, [lOoATaBCKHMW MOIUTEXHUYECKUI
KOJUIEK, 3  HAyYHO-UCCIEAOBATEIbCKUX  HMHCTUTYTA, HAYYHO-TEXHUYECKAs
oubnuorexka ¢ (GOHAOM OKOJIO 2 MIH. TOMOB, MeXoTpacneBod HHCTUTYT
MOCJIEIUIIIOMHOTO 00pa3oBanusi, LlenTp nucranuuonHoro oOpazoBanus, LleHTp
MH(OPMAIIMOHHBIX TEXHOJOTUM, LEHTP CTPATErH4ecKOro IUIAHUPOBAHMS, HAYYHO-
uccie10BaTeNnbcKas 4acTb. PaboTaloT mMarucTparypa, acnupaHTypa, JTOKTOPAHTYpaA.
Exeronno paGoTHukaMu yHUBeEpcUTeTa 3amuinaetrcs Oonee 50 muccepranuii. B
HTY «XIIN» yuutcs 26 Thica4 cTyIeHTOB Ha 96 cnenumanbHOCTX, 400 acnupaHToOB,
okoi10 1000 unoctpaniieB u3 34 ctpan Mupa.

HTVY «XIIW» ceromHs — OOWH U3 BeAylIMX Hay4YHO-00pa30BaTEIbHBIX
KOMIUJIEKCOB ~ CHCTEMBbI  BBICHIETO  OOpa3oBaHUs  YKpauHbI. EnuncTBO
o0pa3oBaTeIbHON U HAYYHOU AESTENBHOCTH 00ECTIEUnIIO eMy BECOMbIE JOCTUKEHUS
B IIOJArOTOBKE MH)KEHEPHBIX KAJPOB U HAYYHBIX UCCIEAOBAHUAX HA MPOTIKEHUH BCEX
125 net cBoeit uctopuu.

Hayunwsie wuccrnenoBanuss ©  xo370roBopHbIe pazpaborku HTY «XITN»
BBIITOJIHSFOTCS IO 3aKa3y TAKUX Ba)XKHBIX JJIsI SKOHOMHUKH T'OCYJapCTBA MPENIPUATHIA
Kak OAO «XapbKOBCKUU TPAKTOPHBIN 3aBOY, I'TI «D31»,
I'TI «3aBox um. MansimeBay, OAO «Typ6oarom» u np. K 3ToMy CHUCKY HYXHO
nobaButh Oonee 100 oTedecTBEeHHBIX (UPM M MPEANPHUATUH, a TaKXKe (UPMBI
Poccun, Asctpum, llseiinapun, Munun, Utanum n npyrux crpad. HTY «XIIN»
MMEET JaBHUE W Kpemnkue noroBopbl co 100 yHuBepcuTeramu u3 35 cTpaH mupa,
MIPUHUMAs ydyacThe B BbIOJIHEHUU 30 — 35 MeXAyHapOAHBIX TPAHTOB.

IIpusHanmeM Ha rocyaapcTBeHHOM ypoBHe ycnexoB HTY «XIIM» B
peanu3aluy  KOHLENIMUM HAay4YHOM, HAYYHO-TEXHUYECKOW W HWHHOBAUMOHHOMU
MOJIMTUKKM B CHCTEME BbICIIEr0 0Opa3oBaHMs YKpauWHbl CTajl0 MPUCBOCHUE
YHUBEPCUTETY  CTaTyca  «HUCCIIEIOBATEIbCKUI». ITO, HECOMHEHHO, Oyner
CIOCOOCTBOBATh 00OJIE€ AKTUBHOMY YYAaCTHIO YUEHBIX W IpEnojaBareseil B pelieHuu
aKTyaJIbHBIX MPOOJIeM BbICIIEr0 00pa30BaHMsl, HAYKH U TEXHUKU.
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MHCTUTYT UOHOC®EPBDI
HAH U MOH YKPAUWHDBI

ITocne oxoHuanuss Btopol MHMpPOBOM BOMHBI CTPEMUTEIBHO HAYAIU
pa3BUBAaTBCS TAaKUE HAINpaBICHUS HAyKM M TEXHUKH, KaK pPaJAUOTEXHHUKA,
paAMOdJIeKTPOHUKAa U paauodu3uka, CBA3aHHbIE C  OBICTPHIM  PAa3BUTHEM
pPaguoNIOKaly U paJuOHABUT AlINH.

B 1946 r. no nnunuatuBe akangemuka A.A. Cnyukuna u npod. C.A. bpayne B
XOTH (BnocneactBuu cran XIIN) Obu1 co3man paguoTeXHUUECKUN (DakynbTET, Ha
koTopoM ¢ 1950 r. Hayaiuch pabOTHI MO CO3JaHMIO MOHOC(HEPHON CTaHIMU TO.
pykoBoactBoM C.S. Bpayne. C momoIipio 3TOH CTaHIIMKM BIIEPBBIC B YKpauHe ObLIU
HCCIICIOBAHbl M3MEHEHUs JJEKTPOHHOW KOHIEHTPAlUU BO BpPEMS COJHEYHOIO
3atmeHusa 30 wuroHa 1954 1. C storo Bpemenu B XIIM Hauanoce muiaHOMEPHOE
U3y4YeHHUE CPEIHEIIMPOTHON MOHOCHEPHI, B KOTOPHIX AKTUBHOE y4acTHE MPUHUMAI
B.U. Tapan.

B 1963 r. nHayuyHo-uccnenoBatenbckas Jadopatopus wuonHocheps XIIH,
KoTOpyto Bo3rnasisyl B.W. Tapan Hauana 3aHMMAaTbCS MPOBEACHUEM HUCCIIEIOBAHUN
MeTonoM  HekorepeHtHoro paccesnuss (HP). Amnanorumusneie uccrienoBaHus
noHocepHoit muasmel Havyanu npoBoauThes B CHIA. IlepBbie pe3ynbrarhl ObLIN
MOJIy4eHbl B HaYYHO-HCCIIEAOBATENbCKOW JabopaTopuu noHocdepsl metonom HP ¢
IIOMOIIBI0 TMepBOM aHTeHHBl auameTpoM 30m B 197271. Ilog pykoBoacTBOM
npodeccopa B.W. Tapana na nonurone Bosine r. 3MuéBa Oblla CO3/]aHa YHUKaJIbHAS,
eauHctBeHHass B CCCP, skcnepumeHTanbHas 0a3a € JTaJOHHBIMH HAy4YHBIMU
MHCTpYMeHTamMHu — paaapamu HP, onuH — ¢ 3eHUTHON mapa®oiandeckoil aHTeHHOU
auamerpoM 100 M (XapbKoBCKUN pajiap); Apyrod — ¢ MOJHONOBOPOTHOW aHTEHHOM
IMaMETPOM 25 M — a TaKXKe C HarpeBHBIM CTeH10M ¢ anTeHHo# 300 m Ha 300 m.

XapbKOBCKHUI pasap MO3BOJMI UCCIEN0BATh HOHOC(HEPHYIO IJIa3My METOJ0M
HP u npoBonuTh cucteMaTHUHblE MU3MEPEHUSI OCHOBHBIX MapaMeTpOB HOHOCHEPHI
(9NEeKTPOHHOW KOHUEHTpAIlUU, TEMIIepaTyp dJIEKTPOHOB U HWOHOB, CKOPOCTHU
nepeHoca MOHOC(HEpHOU MIa3Mbl, OTHOCUTEIbHON KOHIIEHTPALMKU MOJEKYISPHBIX U
aTOMAapHBIX HOHOB) B IMPOKOM auanazone BoIcOT (100 — 1500 km).

Hayuno-uccnenoBarenbckas naboparopus noHOChEepHI B 1991 r.
npeoOpazoBanach B UHCTUTYT HOHOCHEpPHI, TUPEKTOPOM KOTOPOTOo ObLI Ha3HAYEH
nokTop ¢u3.-Mat. HayK, npod. Buranuii UBanosuu TapaH. DkcniepuMeHTaabHas 6aza
Nucturyra nonocdepst [locranornennem Kadbunera MunuctpoB Ykpaunsl B 2001 r.
Oblla BHeceHa B [OoCymapCTBEHHBIM peecTp HaydHbIX OOBEKTOB, KOTOpbIE
MpeACTaBIAIOT HamoHanbHOE TOCTOsIHUE Y KPauHbI.

Honocdepnas obcepparopusi MuHcturyra HMOHOC(hEph OTBEYAET YPOBHIO
COBpeMEHHBIX uccaeaoBaTenbckux HeHTpoB CIIIA u CeBepHoii EBpomnsbi.
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b B T

3enuTHas nmapadoaudeckas antenHa nuamerpom 100 m (XapsKkoBCKUi pagap)

B Huctutyre monochepsr ¢ 1996 r. coBmectHo ¢ Ob6cepBaropueit XaiicTek
MaccayyceTckoro TeXHOJIOrM4eckoro wuHctutyta u  OOcepBatopueit  Apecu6o
Kopuensckoro ynuBepcutera (CIIA) nmpoBOAWIMCH pEryJspHBIE HCCICAOBAHUS
BBICOTHO-BPEMEHHBIX 3aBUCUMOCTEW OTHOCHUTEJIBHOW KOHUEHTPAUWU JIETKMX HOHOB
MetoaoM HP cormacHo MexayHapogHomy reopusznueckomMy KajaeHaapio.

CoBMecTHbIe uccaefaoBaHus uHoHochepsl ¢ ObOcepBaTopusiMu  XdUCTEK U
Apecub60 TO3BONWIM  OOHAPYXXUTh  JIOJITOTHBIE M IIUPOTHBIE  BapHUALUU
KOHLICHTPALIM HOHOB BOAOPOAA.

C 2009 r. UuactutyT nonochepst HAH 1 MOH Ykpaunsl BO3TiaBiIsieT JOKTOP
TeXH. HayK, npodeccop N.D. JlomHuH.

OCHOBHBIMH  Hay4YHbIMU  HANpPABJICHUSAMH  NPOBOAUMBIX  HMHCTUTyTOM
MOHOC(EpbI UCCIIEeIOBAHUN SBIISIOTCS:

- HCCNIEJIOBaHUSl BIIMAHUS Ha UOHOChepy CTapTOB pakeT U MOUIHOTO
KOPOTKOBOJIHOBOT'O U3J1yYEHHS;

- UccleIoBaHusl HMOHOC(HEpHOW TIa3Mbl B MEPUOJIbI MArHUTHBIX OYyph H
COJIHCYHBIX 3aTMCHHUI;

- paOOTHI MO PA3BUTHIO PETUOHATILHONW MOJIeIN HoHOChepHhI Mo JaHHbM HP.

12
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MIAEHAPHBIE
3ACEJJAHUS
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IHOTEHLHHUAJIBHBIE BO3MOKHOCTH
METOJAA HEKOI'EPEHTHOI'O PACCEAAHUSA PAJIMOBOJIH

B. A. Ilynses
Wuctutyt nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YkpauHa
pulyayev@kpi.kharkov.ua

Lenp poknaza — OCBEUIEHHME NOTEHUHUAIBHBIX BO3MOXHOCTEH HAy4HO-
UCCJIEeI0BATEIBCKUX CPEJCTB TUCTAHIIMOHHOTO 30HIUPOBAHMS HOHOC(EPHOH TIIa3MBbl,
HCIIOIB3YIOIINX METOJT HeKorepeHTHoro paccesinus (HP) panuosomn [1].

B noknaze ykasbIBaeTcs, YTO XapaKTEPUCTHUKU MOHOCPEPHOM IIa3Mbl, Takue
KaK KOHLIEHTPALMs 3JIEKTPOHOB, TEMIIEPATypa AJIEKTPOHOB U MOHOB, HOHHBIN COCTaB,
CKOPOCTb MepeHoca IIa3Mbl U MPOYUE MOTYT OBITh MCIIOJIB30BAHbI KAK MHCTPYMEHT
JUArHOCTUKM TIOBEJCHHUs TeokocMmoca. Ha mnpumepe ocoOeHHOCTEW MOCTPOCHUS
TEXHUYECKUX CUCTEM XapbKoBcKoro paaapa HP [2] mpuBoasTcs meTposiorndyeckue
XapaKTepUCTUKHU MOAOOHBIX PpPaTUOJIOKAIIMOHHBIX YCTAHOBOK. Takke YTOUHSAIOTCS
0COOEHHOCTH OO0Jy4YeHUU HOHOCHEPhl CIONKHBIMH 30HAUPYIOIIMMU CHUTHAJaMU,
MO3BOJIIIOIIMMH T101y4aTh HA3€MHBIM PaJUOJIOKAMOHHBIM METOAOM MapameTphbl
mia3Mbel Ha BeicoTax BILIOTH a0 1000 ... 1500 km [3]. laeTcs mpumep pa3BUTHSA
METOJMK aHajan3a U o0pabOTKHU pe3yJabTaTOB HKCIEPUMEHTOB, YTO CHOCOOCTBYIOT
MUHUMH3AIUU  OIIMOOK PACUEeTOB CTATUCTUYECKUX XAPAaKTEePUCTUK CHUTHAJa
paccesiHus (KOpPENSIIUOHHBIX (PYHKIIUN U CIIEKTPOB), MPEAHA3HAUYEHHBIX ISl OIICHKU
BBICOTHO-BPEMEHHOT'0 paclpe/ieeHHs TapaMeTpOB HOHOC(epHOH T1a3Mbl [4].

B noknane pammonokarop HP mpencraBisercs kak aBTOMAaTH3MPOBAHHBIN
KOMIUIEKC CpEACTB Il JHUCTAHIIMOHHOTO MOHHUTOPUHIA OKPYKAIOLIEW CpeJbl.
JIEMOHCTPUPYIOTCS BO3MOKHOCTH PaJAMOJIOKALMOHHON ammapaTypbl, MOJIYYUBILIEH
IOCJIE €€ MOAEPHU3aLMU [5] BO3MOKHOCTH Il MPOBEACHUSI TOYHBIX U HAJIECKHBIX
paanodusnyeckux  ucciaenoBanuid. IloguepkuBaercs, uTo  HMHpPACTPYKTypa
COTPYIHMYECTBA YYEHBIX B JTOM 00JIaCTU HCCIEJOBAaHUN Yepe3 HayyHbIe
MHCTPYMEHTBI M MEXJyHapoJHble 0a3bl JAHHBIX CIOCOOCTBYET HMX CIUIOUYEHHUIO U
MO3BOJISIET HMCCJIEAOBATENSIM COBMECTHO paldoTaTh Haj MpoOJeMol MOHUMaHUs
BepxHeH atMochepbl U PU3UKH KOCMUYECKOTO TPOCTPAHCTBA.

Jluteparypa: 1. Osanc /. B. TeopeTndeckne W MPaKTUISCKHE BOMPOCHI MCCIEIOBAHUS
noHOc(hepsl METOJIOM HEKOTE€pPEeHTHOro paccestHust paauoBoid // TUNUIP. — 1969. — T.57,
Ne4. — C.139-175. 2. Ilynses B.A. ABTOMaTu3sMpoBaHHAas CHUCTEMA HCCIEIOBAHUSA
napameTpoB noHochepHoii maa3Mel Ha 0aze pagapa HP // Paguorexnuka. — 2003. — Ne 135. —
C. 78 —86. 3. Pocoockun E.B., Ilynaes B.A., Jlvicenko B.H. 30HIUpYIOIINE CUTHAIBI IS
uccienoBanusi nounocgepsl merogom HP. Monorpadus / Xapekos: HTY “XIIN”, — 2008, —
256 c. 4. Masmanuweunu A.C., Ilynaee B.A., Pocosckun E.B. OcoOEHHOCTU OIpeeieHus
BBICOTHBIX 3aBUCUMOCTEW mapamMeTpoB HoHocepHoil miasmbl npu HP panuoBonn //
KocMmiuna nHayka 1 TexHonoris. — Kuis, 2004. — T. 10. — Ne2/3. — C. 36 —44. 5. Ilynsaes B.A.,
Pozooxckun E.B. u op. ABtopckue cBumerenbctBa CCCP Ne 1371248, 1378602, 1412476,
1457600, 1489406, 1542257, 1629771, 1796935; natentsl Ykpaunsl Ne 14102, 24531,
27311, 42311, 54301A.
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®U3NKA TEOKOCMOCA 1 KOCMHUYECKOMH MOT'OJIbI
JI. ®. YepHorop
XappKOBCKHM HalMOHANIBHBIN YyHUBepcuTeT nMenn B.H. Kapaszuna, XappkoB, Ykpanna
Leonid.F.Chernogor@univer.kharkov.ua

Lenp poxknaga — HW3JI0XKEHHE PE3YyJbTATOB  OKCHEPUMEHTAJIbHBIX U
TEOPETUYECKUX HCCIIEIOBAHUM, a TaKXE MOJEIUPOBAHUS IPOLECCOB B CHCTEME
ConHile — MeXIUIaHETHas cpena — MarHuTocepa — moHochepa — aTtmocdepa —
3emist (CMCMUAS), Be3bIBatoOmuX Bapuaiuu kocMmudeckoi morossl (BKIT).

BKII 00ycioBiieHbl HUCTOYHHKAMU KOCMHMYECKOrO, 3€MHOT0 M OTYacTH
AHTPOIIOTEHHOIO0  MPOUCXOXkAeHUsA. K mepBeIM  OTHECEM, MpEkKIE  BCETO,
HecTallMOHapHbIe npouecchl Ha COJHIE, a TaKKE TAIAKTUYECKUE JIy4YH, METEOPHBIE
MOTOKHU M peJKO HabJto1aeMble MaJeHusl KPYMHbIX KocMUYeckux Tea. Ko BTopbiM —
3eMJICTPSICEHUsI, M3BEPIKEHHUS] BYJIKAHOB, MOIIHbIE aTMOC(HEpHbIE MPOLECCHI
(UMKJIOHBI, yparanbl, CME€pUH, rpo3bl) U T. . K TpeTbuM — CTapThl U MOJETHI PAKET,
BBICOKOOHEPIe€TUYECKYI0 TEXHOJIOTMYECKYIO JEATEIbHOCTh, PETHOHAJIBHBIE BOMHBI,
aBapuu Ha ADC, kaTacTpodbl Ha BOeHHbIX 0a3ax u ap. [1 — 3].

[lokazaHO, 4YTO DHEPreTHYECKHE XapAKTEPUCTUKU PA3IUYHBIX HCTOYHUKOB
BKII yacto MOTyT OBITH COOCTABUMBIMH MEX]Yy COOOIA.

O6ocHOBaHa HEOOXOJMMOCTh CHCTEMHOr0 IMOAXOAa K HCCIEIOBaHUIO,
MOJEIUPOBAHUIO U MPOTHO3UPOBAHUIO TporeccoB B reokocmoce nu BKIIL. Pemenne
npo0iemsbl ocioxHseTcss TeM, uro cuctema CMCMUA3 — oTkpbiTast AMHAMUYECKas
HeJIMHeHass cucTeMa ¢  MHOTOYMCIEHHBIMH  MNPSMBIMH M OOpaTHBIMH,
MIOJIOKUTENIbHBIMA M OTPULIATENIBHBIMHU CBS3AMH MEXAy noacucremaMu. Cucreme
CBOMCTBEHHBI CJII0)KHOCTD IIPOLIECCOB, MHOXECTBEHHOCTh COCTOSIHUH,
HEOJHO3HAYHOCTh JBOJIOLMH, BO3MOKHOCTh BO3HMKHOBEHHS CHUHEPrETUYECKOTO
BO3JICMCTBHS HA MOJCHCTEMBI U BO3HUKHOBEHHE CaMOOPTaHU3YIOLIUXCS MPOLECCOB,
AMEPKMEHTHOCTh (IOSIBJICHUE HOBBIX CBOMCTB), HAJIMYUE CIYCKOBBIX MEXaHU3MOB,
MPOSIBIICHUE TPUITEPHBIX SPGHEKTOB, TMOSBICHUE XAOTUYECKUX PEXKHUMOB, UX
MIEPEMEKAEMOCTh C KBa3UPETyJIAPHBIMY peKUMaMu U T.10. [ 1, 2].

[IpoieMOHCTPUPOBAHO, YTO B3aUMOJAECHCTBHE TOJICHCTEM B H3y4aeMoOil
CUCTEME BO3HHMKAET 3a CYET MOTOKOB YaCTHI], BELIECTBA M, B YACTHOCTH, ILIA3MBlI,
Bapualuil KBAa3UCTATUYECKUX (PUBMUECKUX TOJIEW W TEeHEepalud BOJHOBBIX
npoiueccoB. Paccuntana u cMojieiupoBaHa ux potib [1 —4].

Jluteparypa: 1. Chernogor L.F., Rozumenko V.T. Earth — Atmosphere — Geospace
as an Open Nonlinear Dynamical System // Radio Physics and Radio Astronomy. —
2008. — V. 13, Ne 2. — Pp. 120 — 137. 2. Yepnoeop JI.®. Panunodusuueckue u
reoMarHuTHeie 3¢ dexTel cTapToB pakeT. Monorpadgus. — X.: XHY wumenu
B.H. Kapazuna. — 2009. — 386c. 3. UYepnoeopJl®. JIuCTaHIIMOHHOE
panuo3onaupoBanue atmochepbl U kocmoca.— X.: XHY wumenun B.H. Kapasumna,
2009. — 500c. 4. Yepnocop JI®. O HENUHEHHOCTH B MNPUPOAE M HAYKE.
Monorpadus. — X.: XHY umenu B.H. Kapazuna. —2008. — 528 c.
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COBPEMEHHBIE METO/bI ObPABOTKHA
PAJAUO- U TEOOUZNYECKHUX CUT'HAJIOB
O. B. JIazopeHko

XappKOBCKHM HAIMOHAJIBHBIN YHUBEPCUTET PAAMOITIEKTPOHUKH, XapbKOB, YKpanHa
Oleg-Lazorenko@yandex.ru

BoznelicTBre MOIIHBIX HCTOYHMKOB SHEPrOBBIACICHHUS HA OKOJIO3EMHOE
KOCMHUYECKOE  TPOCTPAaHCTBO B  OOJBIIMHCTBE  CIIy4aeB  COINPOBOXKJAETCA
BO3HUKHOBEHHEM 1I€JIOT0 KOMIUIEKCA PA3JIMYHBIX MPOLECCOB, MHOTHE U3 KOTOPBIX
SABJISIFOTCS HECTaIlMOHAPHBIMH, HEJTMHEUHBIMH, KpaTKOBPEMEHHBIMH,
CBEPXIIUPOKOIMOJIOCHBIMU, & TaKKE€ MMEIOT (DpaKTaIbHYI0O U MYJIbTU(PAKTAIBHYIO
CTpykTypy. Yacto s aHanu3a W 00paOOTKM COOTBETCTBYIOIIHUX CHUTHAJIOB
MIPUMEHEHHUE TPATUIIUOHHBIX METOJI0B, OCHOBAaHHBIX Ha Pa3IMYHBIX MOJU(PUKAIUIX
npeoOpazoBanusi Oypbe, okasbiBaeTcss Manod()PeKTUBHBIM. AKTyaJIbHOW SBISETCS
pa3paboTKa HOBBIX METOJIOB aHAJIM3a CUTHAJIOB.

enpto paboThl ABISETCS JEMOHCTpPALUs BO3MOXKHOCTEH COBPEMEHHBIX
METOJIOB aHaju3a Mpu 00paboTKe paguo- U reoPU3NYECKUX CUTHAIIOB.

Jlns  u3ydeHHWs BpPEMSA-4aCTOTHOM CTPYKTYpbl CHUTHQJIOB U  MPOLECCOB
MPEJIOKEHO HCIOJIb30BaTh BO3MOXKHOCTH KaK JIMHEWHBIX, TaK W HEJIWHEWHBIX
npeoOpazoBanuil. K rpyrmrme jauHeiHbIX mpeoOpa3oBaHUil OTHOCATCS HEMPEPBIBHOE,
aHAIMTUYECKOEe, JMCKPETHOE, CTallMOHApHOE BeUBieT-npeoOpa3oBaHusl, BEUBIET-
MaKkeThl, aJanTUBHOE TMpeoOpaszoBanne Dypre u mnpeodOpaszoBanue ['abopa.
Henuneitnpie MeToapl aHamm3a M 0OpabOTKM MpeCTaBICHBI MpPeoOpa3oBaHUSAMU
kiacca Kosna (npeoOpazoBanust Burnepa, Yon — Bunbsimca, bopua — )Kopnana u ux
moaudukanun). IlokazaHo, yro HambonbmMil >G(EKT mpu NPOBENECHUU BpEMs-
YaCTOTHOTO aHajiu3a paauo- W TeoPU3NYECKUX CUTHAJIOB JIOCTUTAETCs TpuU
COBMECTHOM NMPUMEHEHUH KaK YKa3aHHBIX MPe0oOpa3oBaHUM, TaK W TPAAUITMOHHBIX
AuHaMu4eckoro mnpeodpazoBanuss Dypbe u crnekrtporpammbel Pypee. Ilpu sTOM
HEJIOCTATKU OJJHUX MPeoOpa3oBaHU KOMIIEHCUPYIOTCS 3a CUET JOCTOUHCTB JIPYTHUX.
Takol CHUCTEMHBIM MOAXOJ PEAIN30BaH B HOBOM CUHTETHUYECKOM METOJIE aHaIu3a
CUTHAJIOB U TIPOLIECCOB — CHCTEMHOM CIIEKTPAJIbHOM aHaJIM3e.

B03MOXHOCTH CHCTEMHOI'O CHEKTPAIILHOIO aHajIu3a MpOoJAEeMOHCTPUPOBAHBI Ha
MHOTOYHCIICHHBIX TpUMEpax, CBS3aHHBIX C BO3JEHCTBUEM Ha OKOJIO3€MHOE
KOCMUYECKOE MPOCTPAHCTBO MOIIIHBIX HECTaIlMOHAPHBIX HMCTOYHUKOB
SHEPTOBBIJICTICHUS, UMEIOIMNX KaK aHTPOMOreHHOEe (MOIIHBIC B3PBIBBI, 3alyCKU H
MOJICTHl PAKET, B3PHIBO-MAarHUTHBIE TEHEPATOPhl W T. 1), TaK U ECTECTBEHHOE
MIPOUCXOXKJEHUE (3EMIIETPSCEHUSI, B3PHIBbI BYJIKAHOB, MOIIHBIE METEOMPOIECCHI,
NajieHusl KOCMHYECKUX TeJl, TeOKOCMUYecKue OypH, TeOMarHUTHbIE TPOIECCHI,
MPOXOXKACHUE COTHEYHOE TepMHUHATOpa U 11p.) [1].

Jlureparypa: 1. Jlazopenxo O.B., Yepnozop JI. . CBepXIIMPOKOIIOIOCHBIE CUTHAIIBI
u npoueccbl. Monorpadus. — X: XHY umenu B.H. Kapazuna. — 2009. — 576 c.
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OCOBEHHOCTHU HU®POBOI'O IPEOBPA3OBAHUA
NOHOC®DEPHBIX CUTHAJIOB
A. C. Konrsesa, B. A. [lynses

HannoHaneHbBIM TEXHUYECKUM YHUBEPCUTET «XapbKOBCKUN OJIMTEXHUYECKAN HHCTUTYT,
XappKoB, YKpanHa
iion@kpi.kharkov.ua

B noknane paccMaTpuBaeTCsi BApUAHT peasiu3allii CXeMbl aHAJIOTO-IU(PPOBOTO
npeobpazoBatens (ALIT), KOTOPBIM MOXKET OBITh UCIOIB30BaH B CUCTEME 00pabOTKH
PaIMOJIOKAITMOHHON CTAaHIIMU JIJIs1 MpeoO0pa3oBaHUsl aMIUTUTYAbI IIYMOIOJ0OHBIX
CUTHAJIOB B M(poBoii ko [1].

Tak kak cUrHajd HEKOT€PEHTHOTO pacCesHUsl MPEACTAaBISIET COO0W ClyyalHyIo
(YHKIIMIO BpEMEHH, TO TOYHOCTh MOCIEAYIOIIUX pPacueTOB OyAET OIpeAeisaThCs
o0béMOM uWHGOpPMALUM, 3aBUCSIIMM OT KOJMYECTBA pa3psaoB IU(POBOTO
NpeAcTaBieHus  dtoro  curHana  [2].  IIpomeMoOHCTpUpOBaHBI ~ BapUaHTHI
npeoOpazoBanus undopmanuu B ALII mociaenoBarenbHOToO U NapajijiebHOTO THIIA.

ITokazano, uto cxema ALIIIl nomxHa cogepxats [3 —4]:

- IPOLIECCOPHBIN DJIEMEHT;

- OJIOK peryiupoBaHUs YpPOBHSI CHTHaja paccesHUs Ha BXOJI€ MPOIECCOPHOTO
AIIEMEHTA;

- OJIOK /11 TIepeHOoca CUrHaja MOJ0KUTEIbHYIO OJMYILIOCKOCTb;

- mpeoOpa3zoBarTeb KOJOB U3 MOJIOKUTEIHHON MJIOCKOCTH;

- BBIXOJHOM PETUCTp JJIsl COTJIACOBAHUSI CUTHAJIOB C HAPY3KOM;

- MaHeb UHAUKAINY.

[loxa3an mnpumep HCHONB30BAHUSA B KAayeCTBE MPOLECCOPHOIO 3JIEMEHTA
mukpocxembl K110711B2, kotopasi oaHako, BBITIONHSIET (YHKIUIO 8-pa3psaHOTrO
npeoOpa3oBaHusl CUTHAI/KOA TOJBKO ISl Cly4yas MU3MEHEHUs BXOJHOrO CHUTHaja B
npeaenax or 0 B go +2 B. Tak kak curHaja HEKOT€PEHTHOT'O PacCestHUsI HaXOJIUTCS B
nuana3zoHe £1 B, To TpeOyloTcs onepanuu ClI0KeHHUs] 3TOr0 CUTHANA C MOCTOSHHBIM
ypoBHeM 1 B u mocnenyroliee BEIUUTAaHUE 3TOTO YPOBHS C IMOJYYEHHOTO pe3yJibTaTa
npeobpa3oBanus curHana Ha Bbixoje AILIIl, HO yke B BUIE IMOCTOSHHOTO KOJa,
HMMeEIOIIETo 3HaueHue 127.

Jluteparypa: 1. Pocooxckun E.B., Ilynses B.A. Cuctema 00pabOTKHM HEKOT€PEHTHO
paccessuHoro curHaina // Bectuuk XIIW. HccnemoBanuwe wuoHochepbl METOIOM
HEKOT€PEHTHOr0 paccesiHud. — XapbkoB: XI'Y. — 1989. — Ne 276, Bein. 7. — C. 24 —
30. 2. Pozooxckun E.B., Ilynaee B.A., Jlvicenko B.H. 30HAUpYyOIKXE CUTHAIBI IJIS
UCCJEeI0BaHMUsT MOHOC(hEphl METOJIOM HEKOrepeHTHOro paccesHusi. Monorpadus /
XappkoB: HTY «XIIN». — 2008. — 256 c. 3. [ummuc O.HU., Iluckynos E.A. Ananoro—
uudpoBeie TpeodOpazoBaTenu. YueOHoe mocobue qans BVY3oB. — Mocksa:
Oneproatomusnar. — 1981. — 360 c. 4. http://ru.wikipedia.org/wiki/Ananoro-
uudpoBoii_npeoOpa3zoBareib
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MPOEKT KABAXCTAHCKOU KOCMUYECKOMW CUCTEMBI
HAYYHOI'O HASHAYEHUS JJIs1 UCCJIEJOBAHUS NPEJIBECTHUKOB
3EMJIETPSICEHUH U IPYTUX D®PEKTOB B BEPXHEN
MOHOC®EPE
A. 10. JIo30un, A. C. Unumn, 1O. P. IlInagu

ATOO «MHCTUTYT KOCMUYECKON TEXHUKHU U TEXHOJIOTU», AnmMatel, Pecrrybnuka Kazaxcran
Lozbin(@mail.ru

[leapr0 mpoekTa SBIAETCS CO3JaHHE KOCMUYECKOW CHUCTEMBI HAy4HOTO
Ha3HAYCHUS JIJIS UCCIICIOBAHUS (PU3UUECKUX SBICHUI B OKOJI0O3EMHOM KOCMHYECKOM
MPOCTPAHCTBE, B YACTHOCTH, TIPOIIECCOB, MPEANICCTBYIONUX 3EMIICTPSICCHUSIM,
oTpaboTKa TEXHUYECKUX CPEJICTB U METOJOB Ha36MHO-KOCMHUYECKOTO MOHUTOPUHTA
MPEABECTHUKOB 3E€MIIETPACEHUM, pa3paboTka METOAMK O0O0pabOTKM U aHaliu3a
CIIyTHUKOBOW MH(OPMAIIUH C IEJIBIO OIIEHKH CEHCMUYECKOM OMacHOCTH.

Peanusanus npoekra npeanonaraeT co31aHue:

1. Kocmuueckoro anmapara: niaatgopmMbsl ¢ OJIOKOM Hay4yHOM anmaparypsl AJis
U3MEPECHUS TapaMeTPOB MOHOC(HEPHI, dIEKTPOMArHUTHBIX, ONMTHYECKUX U APYTHUX
napamMeTpoB OJIMKHET0 KOCMOca.

2. HazemHO# WH(]pPACTPyKTyphl: HAa3€MHOTO HU3MEPHUTEIHHOTO KOMILIEKCA
ISl TPOBENEHUS CHUHXPOHHBIX ¢ KA wu3MepeHHil, Ha3eMHOTO KOMIUIEKCa
ynpasieHus KA 1 Ha3eMHOro 1eineBoro KOMILIEKCa.

3. Meroauk u TeXHOJIOrui 00pabOTKH U aHANIM3a CIIyTHUKOBOW MH(OpMAaIUu.

OCHOBHBIE XapaKTEPUCTHUKN KOCMUYECKOTO anmapata HayqdHOTO Ha3HAUCHHUS:

- pabouee HazBanue KA — «OMHP» (OMIR — Orbital Monitoring of lonosphere

Radjiation)

- macca KA: mnatdopma + nosnesnas Harpy3ka, Kr 1o 150

- Macca 1ojie3Hou Harpy3ku u3 oouieit maccsl KA, kr - 10 35

- BHepronoTpedIeHue Mojae3Hon Harpy3ku, Bt 30-40

- opOuTa Kpyroasi, BbICOTa, KM 500 - 550
- HaKJIOHEHUE OPOUTHI, TPaIyCOB 98

- CPOK aKTUBHOT'O CYIIIECTBOBAHMUS, JIET HEe MeHee 5

Ilone3nas Harpy3ka KA:

- U3MEPUTENh NAPAMETPOB JIEKTPUUECKOTO TOJIS;

- U3MEPUTENh TAPAMETPOB MAarHUTHOT'O T10JI;

- IUIAa3MEHHBIN aHAJIU3aTOP;

- npuemMHuk-aHanuszatop CIB-HY curnanos;

- criekTpodoroMeTpudeckas IudpoBas kaMepa;

- IETEKTOP HEWTPAJIbHBIX YACTHII;

- U3MEPUTEIb BBICOTHOI'O PACIIpEEIEHUs JIEKTPOHHON KOHIIEHTPALUK;

- MOHUTOP KOCMHYECKOTO U3TyUYCHHUS.

CocraBHBIE YacTM KOCMHYECKOW CHCTEMBI MPEAINOJIAracTcs Cco3/1aBaTh B
KOOIEpallil HAay4YHbIX M NPOU3BOJACTBEHHBIX oOpranuzanui Poccum, PpaHuuw,
Kananel, Ykpannsl u Kazaxcrana.
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METO/JbI HACTPOMKHA U TEKYIIIETO KOHTPOJIS
HOJAPU3AITINOHHBIX XAPAKTEPUCTHUK 3EPKAJIbHBIX AHTEHH

A. W. JIamok, A. H. Yenypno#, C. B. UepHses
Wuctutyt nonochepst HAH u MOH VYkpaunsi, XappkoB, YkpauHa
lyalyuk family@inbox.ru

B gokmane paccMmaTpuBarOTCs METOJbl HACTPOMKHA  MOJIAPU3ALMOHHBIX
XApAaKTEPUCTUK 3€pKajbHbIX aHTeHH [l]. B MeTpoBOM nmMana3oHe BOJIH H3-3a
s dekra Dapajess MOITHOCTH MPUHATHIX CUTHAIOB MOXKET JJOCTUTATh MaKCUMAIIbHBIX
¥ MUHUMAaJBHBIX 3HaUYEHUH, TaK Ha3biBaeMas (apaJeeBCKas MOAYISIIHS BBICOTHOTO
npouiis MOUIHOCTH TOATOMY aHTEHHO-(QUIEpHas cUCTeMa AOJKHA OOECHeYHTb
nepeaavdy u NpuéM CUTHAIOB C 3aJaHHBIMU MOJISPU3AIMOHHBIME XapaKTePUCTUKAMH,
YTOOBI CBECTU 3TOT 3P(DEeKT K MUHUMYMY [2]. DT0 obecrnieunBaeTCsi KOHTPOJIEM
u3nydaemoro curHana. Ilpu pa3paboTke cucTeMbl KOHTPOJS Ha MEPBbIM ILIaH
BBIXOJAT TAaKUE MapaMmeTphl Kak TpeOyemas TOYHOCTh, BO3MOXKHOCTH JOCTyNa K
CUCTEME KOHTPOJISI, CJOKHOCTh KOHCTPYKIHMH. B 1nokinaze paccMOTpeHbl ciydau
HACTPOMKM aHTEHHbl TMpPU BapUaHTE JIBYXKaHAJbHOTO  PpaJUOINEpPEA0IEro
ycTpoiicTBa [3] (B pexxuMe KpyroBoi U JTUHEWHOMN MOJSpU3allkK), a TAK)Ke MTPOBEIeHA
CpaBHUTEJIbHAS XapaKkTepUCTUKA  MEXAY  JIByMS (TpamuIIOHHOU u
MOJICPHU3UPOBAHHOMN) CUCTEMaMU KOHTPOJIs. Takke B TOKJIaA€ C LEIb0 yIy4dlleHus
XapaKTePUCTHUK JIByX CUCTEM PACCMOTPEHA BO3MOXKHOCTh BBEJICHUS B II€Mb KOHTPOJIS
CyMMaTopa, BBITIOJIHEHHOTO Ha YETBEPTHBOJIHOBBIX OTpe3Kax JHHHH [4].

[IpousBeaeHo MO/ICJIUPOBAHUE CUCTEMBI KOHTPOJIA B
CST MicroWaveStudio 5.0. UW3rotoBneH cymMmaTop U  ONpEACICHHBI  €ro
XapaKTepUCTUKH. B Xoxe HWCHBITaHWH, TPOW3BEICHHBIX HA PaAMOIOKAIMOHHON
annaparype HMuctuTyra HoHOChephl, cUCTeMa KOHTpOJIL, B I€Nb KOTOPOW OBLI
BKJIIOYEH CYMMAaTop, IOoKazaja Ooyiee TOYHYI0 HACTPOWKY Ha KPYroBYIO
MOJIAPU3ALMIO 10 CPaBHEHHMIO CO CllydaeM ero otcyTcTBus. IlpousBeneHHoe
MOJICJIMPOBAHUE MMOKA3aJI0 MPABWILHOCTh MOJX0/a, YTO ObUIO MOJATBEPKICHO B XOJI€
noHoc(epHbIX u3MepeHuit B HossOpe-aexadpe 2009 rona, KOTOpble MPOBOIUIUCH MPU
paboTe TOJHOMOBOPOTHOM aHTEHHBI AUAMETPOM 25 M, HACTPOEHHOM Ha padoTy C
KPYI'OBOU MOJIAPU3ALUEH.

Jluteparypa: 1. Hapoym B.Il., Xmenv B.®. TlonspuszaliioHHbIE XapaKTEPUCTUKHU
3epKaJibHbIX aHTeHH. — KueB: «Buia mkonay. — 1978. — 280 c. 2. Emenvanos JI. A.,
Cruapos U. b., Yepuses C.B. KOHTpOJIb MOJISPU3ANNN U CTAOUIBLHOCTH TTapaMeTpPOB
pamapa HekorepeHoro paccesHus. // Bectnuk HTY «XIIM» — XapbKos:
HTY «XIIM» — Ne 4. — 2001. — C. 85 —89. 3. lonosun B./. Pagnonepenaromniee
YCTPOMCTBO M3MEPUTEIILHOIO KOMILIEKCAa HEKOTepEeHTHOro paccesHus. // BecTHHk
XapbKOBCKOTO TMOJIMTEXHUYECKOTO uHcTUTyTa. — Ne 155, — XappkoB: «Buma
mkona». — 1979. — C. 45 -50. 4. Caszonos /I M. Antennsl u yctpoiictea CBY. —
Mocksa: «Bpicmas mkona». — 1988. — 430 c.
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BOINPOCHI TAEHTUYHOCTHU MHOI'OKAHAJIBHOI'O
INPEOBPA3OBAHMUS JAHHBIX B PAJIAPAX HP
. A. Caunbko, B. A. Ilynses

HannoHaneHbIM TEXHHYECKUM YHUBEPCUTET «XapbKOBCKUN MOJMTEXHUYECKAN HHCTUTYT,
XappKoB, YKpanHa
iion@kpi.kharkov.ua

B noxmane paccMmarpuBaeTcs NpuUMEp pa3pabOTKU CUCTEMBI YIPaBIICHUS
OJIOKOM U3 HECKOJBKHMX aHaJoro-um(@poBbIX IpeoOpa3oBareiei, KOTOpbIE
IpeJHa3HAaYeHbl K HCIOJb30BAaHUIO B CHUCTEME OOpabOTKU paauOIOKALMOHHON
CTaHLMH HEKOTEPEHTHOr0 paccessHus [1].

VYTouHsieTCs, UTO HAa BBIXOJE NMpPUEMHHKA MOXeT ObITh ycTaHoBiieH ALl c
HEOOJIBIITUM KOJIMYECTBOM PAa3pPsIOB, YTO OOBIYHO BBI3BAHO KEJIAHHEM OOECIEUHTD
MaKCUMaJlbHOE OBICTPOJEHCTBUE KOPPEISLUOHHBIX KaHAJOB CIELHATIM3UPOBAHHOIO
BBIUMCIIUTENS, PabOTAIOLIEro B peXHUME peajJbHOro BpeMeHUu. B atom ciyudae, ¢
LENbI0 OTCIEKUBAHUS AMIUIUTYJbl BXOJHOIO CHUTHAJla COIVIACHO OCOOEHHOCTEH
IUHAMUYECKOTO  JAuamna3oHa  mpeoOpa3oBaTens, MNPUXOJUTCA  MOACTPAUBATH
KO3 PUIIMEHThl  YCWJIEHHMS] BUICOYCTPOMCTB MPUEMHHMKA PAJUOIOKAIIMOHHOM
CTaHLHUH.

OTy QyHKUHUIO YIIpaBIeHUS MOKHO OCYIIECTBISATH C MOMOILBIO TEPCOHATBLHOTO
KomnbtoTepa. i peannzannuu 3¢ (HEeKTUBHOIO YIPaBIEHUS CO3/1aHa cUcTeMa Ha 0aze
HU(POBBIX U aHAJIOTOBBIX MHTErPajbHBIX MHUKpocxeMm [2, 3], KoTopas IMO3BOJSET
JOCTaTOYHO TOYHO YCTAHOBHUTH KOX(MOUIIMEHTHl YCUJIEHUS BHYTPU KaXJAOro U3
KAaHAJIOB U OJHOBPEMEHHO J1a€T BO3MOXKHOCTh AHAJIIM3UPOBATh CUTHAI HA BBIXOJE
1r000r0 KaHaja BO BpeMs pabOTbl CUCTEMBI.

B noknage moka3zaHo, 4To moaoOHas cucreMa ymnpasieHus Omoxom AIII
MOKET KOHTPOJIMPOBATh MapajljIelIbHYyl0 paboTy J0 BOCBMH IIpeoOpa3zoBaTesei
BKJIIOYMTENbHO. OHAa COCTOUT M3 KOMMYTATOpa BXOJHBIX CUTHAJIOB, C ITOMOIIBIO
KOTOPOI'0 UMEETCSI BO3MOKHOCTb JUIsl 00paOOTKH TOTO MM MHOT'O KaHaja.

Jluteparypa: 1. Poecoowckun E.B., Ilynses B.A., Jlvicenko B.H. 3oHaupyrouue
cCUTHaIBl JJIs1 uccinenoBanust noHocdepsl metonomM HP. Monorpadus / Xapbkos:
HTY «XIT». — 2008. — 256 c. 2. @edopkos b.I'., Teney B.A. Mukpocxemsl LIAIT u
ALII: pyHKIIMOHUPOBAHKE, TApAMETPBI, IPUMEHEHHE. — MOCKBa: DHEpProaToMHu3ar,
1990. — 320c. 3. Kownouenrxo FO.Il., Moxkan I'.B., Psbos E.A., Comckuii /I.B.
OrnepalluOHHBIE YCUJIMTENHN ¢ OBICTPBIM yCTaHOBJICHUEM JjIsl apasuienbHbix AL //
MeTtoasl 1 MUKPORJICKTPOHHBIE CpeAIcTBa MUGPOBOTO Mpeodpa3oBaHusi U 00pabOTKH
curHaioB. / COOpHMK TE3UCOB, JOKJIaAOB, KoHpepeHuu. Pura: UD wu
BT AH Jlat. CCP. — 1986. — C. 101 — 104.
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PA3PABOTKA METOJIA UCCJIEJOBAHUSI HOHN3UPOBAHHOM
IJIASMbI CHUMMETPHUYHBIM IBOUHBIM 30HAOM JIEHI'MIOPA
C. T. Tu6aes, B. Il. Hokens, }0.C. SIMnonsckuii

Opecckuii HalMOHAIBHBIN MOJUTEXHUYECKUN YHUBepcuTeT, Onecca, YkpanHa
TST482@mail.ru

B aKkTHBHBIX KOCMHUYECKMX M JIa0OpATOPHBIX H3KcrepuMeHTax [1] mmpoko
WCTOJIB3YETCS] B KAQYECTBE JAaTUMKa MapaMETPOB IJIa3Mbl CUMMETPUYHBINA JTBOWHOMN
3ou7 Jleurmiopa (CZ3JI), mockosibKy OH He UyBCTBUTEJIEH K CKOPOCTU HaOETaroIero
MOTOKA 3apsDKEHHBIX YacTHI[ I1a3Mmbl, (GoTodddexra, BTOPUYHON HSMUCCHH,
MArHUTHBIX TOJIEH U T.II.

HaubGonee cymectBennbiii Bkiaaj B morpemHocts CJI3JI BHOCUT MOHHBIN TOK, a
TaK)K€ €MKOCTh JIBOMHOTO  cJlosi, O0Opa3ylolierocss y €ro  3JIEKTPOIOB.
Pe3ynbTaTUBHBI y4€T HMOHHOTO TOKa B TPAJAUIMOHHBIX alfOpUTMax TpeOyeT
OOJIBIIIMX 3HAYEHUW aHAIM3UPYIOIIMX HANPSIKCHUH, KOTOPhIE MOTYT MPUBECTH K
HapylIeHUI0 (pU3MYECKUX MPOLECcCOB B IjazMe (IpoOor0 ABOMHOrO closi) U POCTY
BpemeHu aHaim3a BAX [2]. A 4TO KacaeTcsi yueta €MKOCTH, TO BOMIPOC PEIIACTCs
MyTE€M MOHUXKEHUS YaCTOTHl PA3BEPTKU aHATM3UPYIOIIETO CUTHAIIA.

AHaJIN3 W3BECTHBIX BBIYUCIHUTEIBHBIX AJITOPUTMOB I HEMOCPEICTBEHHOIO
ONpEIENICHUS] AIEKTPOHHON TEMIIEPATYPhl M KOHLIEHTPALIMH IIJ1a3MBl [3] rmokaszai, 4yTo
MOBBIIIICHUE TOYHOCTH OMNPENENCHUs] ATUX IMapaMeTpPOB TPeOyeT HCKITIOUYCHUS
3aBUCHMOCTH pe3yabTaTtoB aHain3a BAX oT n3meHeHnii HOHHOTO Toka. [Ipennoxen
HOBBII BBIYMCIUTEIbHBIA aITOPUTM, MHBAPUAHTHBIA K M3MEHEHUSIM HMOHHOIO TOKA.
OH (GyHKIMOHHMPYET MPU MOHMKEHHBIX 3HAYCHUSX aHAIMU3UPYIONIUX CUTHAJIOB, UTO
CYIIECTBEHHO YMEHBIIIAET MOTPEHIHOCTh W3MEPEHUM, BBI3BAHHYI0 HM3MEHECHHEM
MOHHOTO TOKa. JTO OOCTOSITEIBCTBO MO3BOJSET YBEIMYUTh HE TOJBKO TOYHOCTD
onpenesieHus: 6a30BbIX MAPAMETPOB, HO U MOBBICUTH HH)OPMATUBHOCTH U3MEPECHUH.

[IpoBeneno  MojenupoBaHUE,  KOTOpPO€  MOKa3ajdo  3PGEeKTUBHOCTD
MPEJIOKEHHOTO METOIA.

Jluteparypa: 1. Kozno6 O.B. DnekTpudeckuil 3087 B miazme. — M.: Atomusaar. —
1969. — 289c. 2. Tubaes C.T., Hoxenv B.Il, AHmnonvckuii FO.C. Meton
MCCJIeIOBAHNUSI MOHU3WPOBAHHOTO ra3a B Ta30TypOMHHBIX JBUTATENsIX Ha OCHOBE
nBoitHoro  3oHAa Jleurmiopa //  Tpyael  Opecckoro  MOJIMTEXHUYECKOIO
yauBepcutera. — Bwim. 2(32) — 2009. — C.210-216. 3. Manaeaoze I'.T",
Hokenv B.Il., Ioanesuy I'JI. AHanu3  BBIYUCIUTEIBHBIX  QJITOPUTMOB IS
ONpEJIEICHHs] DJIEKTPOHHOM TeMrepaTypbl W KOHUEHTpalMu IUIa3Mbl B METOJIE

CUMMETPUYHOIO JBOMHOrO IMIMHApUYeckoro 30Haa Jleurmiopa // Tlpenpunt MKU
AH CCCP. -M., 1989. — Nel581. - C. 1 - 13.
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CITIOCOBbI KAJINBPOBKHN PAJIAPA HEKOI'EPEHTHOI'O PACCESIHUS
A. B. ®ucyH, T. A. CkBopuos

Wuctutyt nonochepst HAH u MOH VYkpaunsi, XappkoB, YkpauHa
an.fesun@mail.ru

PaccmoTpena 3amada wu3MepeHHs] BBICOTHOTO TPOGUIS KOHIEHTPAIUU
DJIGKTPOHOB B  HMOHOC(Epe pamapoM HEKOTepeHTHOTro paccesHus. llporenypa
KaTMOpOBKHU pajapa 3aKIrovaeTcs B mepecuere npoduiis U3 OTHOCUTEIBHBIX €IHHHUIL
B a0CONIOTHBIC 3HAYCHHUs AJICKTPOHHOW KOHIIGHTpamuu. B HacTosmiee Bpems s
KaTMOpOBKM pajapa HUCIOIB3YeTCsl CTaHIUS BEPTUKAIBLHOTO 30HAMpoBaHus (B3)
noHoChEepHI.

B nmokmage paccMOTpeHBI TpU HOBBIX CHocoba KamuOpOBKH —pajapa,
OCHOBaHHBIE Ha WCIIOJIF30BAHUH CHUTHAJIOB, OTPAXCHHBIX OT HMCKYCCTBEHHBIX
KOCMHYECKHX OO0BEKTOB. Mcmomp30BaHWE JTHUX CIIOCOOOB MOXKET MOBBICHUTH
HA/ISKHOCTh M TOYHOCTh U3MEPHUTEIbHOW CUCTEMBI, a TAK)KEe CHU3UTh MaTepHaIbHBIC
3aTparsbl.

CriocoObl OCHOBaHBI HA H3MEPEHUU WHTETPaIbHONH KOHIEHTPAIUH SJICKTPOHOB
B CTONOE 10 BBICOT MpojieTa 00BEKTOB. MHTErpanbHas KOHIICHTPAIHS H3MEPSETCS
MyTeM OIEHKH TPYNIOBOW W/Win (a30BOM 3aJep)KKU BOJH, OTPAXKCHHBIX OT
00bekTOoB. COBMECTHOE HCTOIB30BAaHUE OICHKM WHTErPajbHOW KOHIICHTpAIMH W
WU3MEPEHHOTO PagapoM BBICOTHOTO MPO(WIIS MO3BOJSET OCYIIECTBUTH MPOIEAYPY
KaIMOPOBKH.

PaccMoTpeHBl OCOOCHHOCTH peanm3aliil  TMPEAIOKEHHBIX crocoboB. B
YaCTHOCTH, B XapbKOBCKOM paJape HMMEIOTCs [Ba YacTOTHBIX KaHaia. [loaTomy
Hambosee MPOCTBIM SIBISETCS BHEIPEHHE CIOCO0a, OCHOBAHHOTO Ha HW3MEPEHHU
dazoBoro 3ama3apiBaHuA. V3MepeHWE TPYMIOBOTO  3ama3[blBaHHs  TpeOyeT
MOJICpHH3AINH PUEMHOTO YCTPOMCTBA.

B TO e BpeMs, OIHOBpEMEHHOE H3MepeHue (Pa3oBOro M TPYMIIOBOTO
3amas3/bIBaHUsl  TIO3BOJISIET  MPOM3BOAUTH  KaTUOpOBKY 0€3  HCIOJBb30BaHUs
TPAaeKTOPHON MHPOPMAIIUU O KOCMHYECKUX 00bekTax. [Ipu 3ToM HCmonb3yercss TOT
dakt, uyto BenumunHa (azoBoro @ u rTpynmoBoro G 3amaszabIBaHWN CHUTHAJOB,
OOyCTIOBJIGHHBIX BIHMSHUEM HMOHOC(EpHI, CBS3aHBl C MpOodUIEM BICKTPOHHOU
xornentparmu N, (/) cooTHOmEHHEM

_ 40,3 jNe(h)dh _ 40,3

G=-0
2 h f?

Ny, rie f—4acToTa B repuax.

PaCCMOTpCHBI TOYHOCTHBIC XapPaKTCPUCTUKU IIPCAJIOKCHHBIX CIIOCOOOB.
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CPABHUTEJIbHASI OHEHKA BbICOTHOI'O PACHIPEEJEHUA
QJJEKTPOHHOU KOHIOEHTPAIIUU NOHOC®EPHI 11O TAHHBIM
NOHO30OHJA U PAJAPA HEKOI'EPEHTHOI'O PACCEAHUSA

10. B. Yepnsk, U. b. Cxuspos, B. B. bapa6a
Wuctutyt nonochepst HAH 1 MOH Vkpaunsl, XapbkoB, YkpauHa
therniak@kpi.kharkov.ua

Jis uccienoBaHMsl KBa3UCTALMOHAPHBIX M JUHAMUYECKUX IIPOLIECCOB B
noHocdepe, Ipyrux 3aaad reopru3suku HEOOXOIUMO OJHOBPEMEHHO U C JIOCTaTOYHOM
TOYHOCTHIO B IIMPOKOM HHTEpBaji€ BBICOT MONy4YaTh MHGOPMALMIO 00 OCHOBHBIX
napameTpax uoHocepHod mazMbl. Haumbonee pa3BUTHIMU pagnodU3MUECKUMU
CpelICTBAMH OMpEEICHUS] BHICOTHOTO paclpeiesieHusl 3JIEKTPOHHOW KOHLIEHTpaluu
(N,) sBastorcss MetoAbl HekorepeHTHoro paccessuus (HP) u  BepTukanbHOro
3ougupoBanus (B3). B coctaB panunoduszudeckux cpenacts MHctutyra noHocheps
BxoaaT pagap HP u crannus B3. JlaHHbIE O KpUTHUYECKOM YAaCTOTE MAaKCUMYyMa CJIOS
F2 ucnonb3ytorcs npu pacyeTe aOCOMIOTHBIX 3HAUYEHUN BBICOTHOTO pacIpeiesieHus
N,.. B nacrosiiee Bpemsi Ha XapbkoBckoM pajaape HP ucnonb3yeTcst 1ByX4acTOTHBIM
30HJUPYIOIIMNA CUTHAN, T[O3BOJSIOMIMNA, B YaCTHOCTH, ONPENEISATh BBICOTHOE
pactipenenenue N, moHocdepsl ¢ pazpernieHueM 1o BbicoTe 10 —20 KM, HIDKHSIS
rpaHulia MCCIIEyeMOro BBICOTHOIO auana3zoHa coctaBiseT 90 km. Takoe BBICOTHOE
paspenienre 61u3Kk0o Kk obecrnieunBaemMoMy cranuuei B3. Jlnanazon pabounx BBICOT
ctaniuu — ot 80 KM 110 BbICOTHI Makcumyma cios F2. JlopaGoTka ammaparypsl
CTaHIMM MO3BOJIIET PETUCTPUPOBATH HOHOTPaMMBbI B 1M poBoM BHe. loHOrpaMMbl
nocyie 00pabOTKM MOTYT OBITh HMCIHOJB30BaHbl [JI BOCCTAHOBJIIEHHUS BBICOTHOIO
pacnpenenenust N,. JIns ananuza oToOpaHbl JaHHBIE pajapa U MOHO30HIA, KOTOPBIE
COOTBETCTBOBAJIM CIIOKOMHBIM F€OMArHUTHBIM YCIIOBUSIM ISl HECKOJIBKUX MEPUOJIOB
2008 —2010r. Ilpu  oOpameHur  HOHOTpaMM  NPUMEHsUIACh  JIUHEHHas
DKCTpaAmNoJIsLMs, 3ajadya ompeAesieHus Npoduias MEXKCIOeBOW HMOHU3AIMU TI0
MOHOrpaMMme He cTaBuiach. CpaBHEHHE MOKa3bIBAET, YTO BBICOTHOE pacipejielieHue
N,, paccuMTaHHOE MO JaHHBIM HOHO30HJA XOPOIIO COrJacyloTcs mnpopuiasiMu N,
noJiydueHHbIMHU MeTo oM HP mipu ycioBum oTcyTcTBUS HEHAOMI0JaeMbIX 00J1acTel Ha
MOHOTPAMME W HaJUM4YMM HAa BBICOTHO-YAaCTOTHOM  XapaKTEpUCTUKE  YETKO
BBIPA)KEHHOM HIDKHEW rpaHuneil moHocdepsl. Tak ke MpOBEJEHO KaueCTBEHHOE
CpaBHEHHME HOHOrpaMM ¢ HOHOrpamMMmamu guruzonna Ilpyxonune (Yexus),
pPacnoyiOKEHHOTO0 Ha OJIHOM IupoTe ¢ XapbKoBCckuM. llonydeHue moHorpamMm B
uudpoBOM BHJIE M COBMECTHas MX oOpaboTka ¢ naHHbIMU pagapa HP mosBosser
OoJyiee TMOJHO MCHOJB30BaTh MMEIOMIMICA HAOOp CpeACTB paguo30HIUPOBAHUS
noHocepbl. ITO NacT BO3ZMOXHOCTh MOBBICUTh TOYHOCTb U3MEpeHHs N, a Takxke
MO3BOJIUT TMOJy4aTb HH(POPMALMIO O BBHICOTHOM paCHpeAeICeHUH COOTHOIIEHUS
AIIEKTPOHHON M HWOHHOW TeMIlepaTyp, KOTOpOe€, B CBOIO OYEpEellb, MOXET ObITh
MCIOJI30BAHO JIJISl pacueTa HOHHOTO COCTaBa HUXKE MaKCUMYyMa MOHU3AIIUH.
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EFFECT OF GROUND CONTROL POINTS LOCATION AND
DISTRIBUTION ON GEOMETRIC CORRECTION ACCURACY OF
REMOTE SENSING SATELLITE IMAGES

Esam Hamza
Egyptian Armed Force
esamhamza@hotmail.com

Abstract: Remote sensing imagery, from satellites, is inherently subjected to
geometric distortions. Therefore geometric corrections, as preprocessing operations,
are normally required prior to imagery analysis and extraction of information.

The most common approach for geometric correction is the use of mapping
polynomial. It depends on selection of several clearly discernible points, called
ground control points (GCPs), in the distorted image, and map them either to their
true positions in ground coordinates (e.g. latitude, longitude) measured from a map,
or to georeferenced image (corrected before), coordinates of corresponding points,
through a mathematical transformation, that will convert the raw image coordinates
into the desired coordinates. The accuracy of the geometric correction process
depends mainly on the number of selected GCPs (polynomial order), the identified
features on the image (road intersections, airport runway intersections, bends in rivers
features and the like), and on the distribution of the selected GCPs over the distorted
image area.

The effect of number of GCPs on geometric correction accuracy was
presented [1] by the authors and others. In this paper the effect of the selected
location of GCPs (the identified features on the image: road intersections, airport
runway intersections, bends in rivers features and the like or the others), and the way
of distribution of the selected GCPs over the distorted image area on geometric
correction accuracy are presented. The Root Mean Square Error (RMS), are
calculated and used as a measure of accuracy of the obtained results.

Keywords: Remote sensing satellite imagery, Geometric correction, Image
registration, Ground control points, Resampling.
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OCOBEHHOCTH AJITOPUTMOB PACYETA TAPAMETPOB
HUOHOC®EPHOM MJIA3MBI
K. C. bapanosa, B. A. Ilynses
HannoHaneHbIM TEXHUYECKUM YHUBEPCUTET «XapbKOBCKUN OJIMTEXHUYECKUN HHCTUTYT,
XappKoB, YKpanHa
iion@kpi.kharkov.ua

B noknage  mokaspiBaeTcs, UYTO  pe3YyJbTaThl  3KCHEPUMEHTAIbHBIX
MCCJIeIOBAHUI METOJIOM HEKOT€PEHTHOTO pacCesHMs PaJHOBOJH BKIIOYAIOT B ce0s
KaK NepBUYHbBIC TaHHbIE (BBICOTHO-BPEMEHHOE pacnpeneneHue
ABTOKOPPEISAIUOHHBIX (PYHKIUN U CIIEKTPOB CUTHAJNA PACCESHUS), TaK U BTOPUUHBIC
JaHHbIE — BBIUMCIIEHHBIE C UX MOMOIIbIO MapaMeTpbl HoHOCcPepHOoH mna3mbl. K 3tum
napamMeTpaM OTHOCATCS BBICOTHO-BpEMEHHbIE Bapuauuu HWOHHOU Tih, t) u
aneKTpoHHOU T, (h, ) TemnepaTyp HOHOC(HEPHOU IIa3MBI.

B nokmame mnpuBoauTca mnpuMep peanuszanuu [1] mpoueaypbel  pelieHus
oOpaTHOW 3a7aud SJIEKTPOMArHUTHOTO paccesiHusl, Korja NyTeM HACHTU(]HUKAUU
ABTOKOPPEISIMOHHBIX (YHKUMUNA CUTHAIa TMPOM3BOIAUTCS pacueT MapameTpoB
noHoc(epHol miua3mbl. JIeMOHCTPUPYETCS, YTO peaibHble YCIOBUS HMOHOC(HEpPHBIX
MU3MEPEHUN TaKOBBI, YTO OOJIBIIMHCTBO PACUYETOB OCIOXKHAETCS CTaTHCTHYECKOU
MOTPENIHOCThIO, CBS3aHHOW Kak C HaJlM4yheM NoMeX Ha (oHe BechMa ciIaboro
CUTHAJIa paccesiHus, TaK M TMOrPELIHOCThIO, OOYCIOBIEHHON IIYMOBON HpHUPOAOH
camoro curHaiga. M XoTs s TOBBILIEHUS TOYHOCTU OLICHOK CTAaTHUCTHYECKHUX
XapaKTepUCTUK CUTHAJIa BBOJAT HAKOIUIEHHE pEe3YyJIbTaTOB 3a BpeMs ceaHca OT
€AMHMI] 10 JAeCSTKa MUHYT, a 3aTeM IMPUMEHSIOT BHICOTHO-BPEMEHHOE CIJIaXKMBaHUE
JaHHBIX, JJI1 00eCnedYeHHs] JOCTaTOYHOM TOYHOCTH Pacdy€TOB 3TOrO 4YacTo ObIBaeT
HEJI0OCTATOYHO.

Hcxonss W3 Takux yCIOBUM TPOBEAEHUS OKCIIEPUMEHTa, TpeOyroTcs
KOMOMHAIIMM KaK MPOCTBIX M OBICTPBIX aJITOPUTMOB, TaK M Pa3BETBICHHBIX H
CJIOXHBIX BBIUYMCIUTENBHBIX MPOLEAYpP TOJYyUYEHUsS MapaMeTpoB HOHOC(epHOU
1a3Mbl

Opna W3 TakuX NPOLENYp pealn30BaHa C TOMOUIBIO aHajdu3a pe3yibTaToOB
pacyeToB, KOI/1a OTHICKUBAIOTCS CPEIHEKBAPATUYHbIE OTKJIIOHEHUS BUJIA

2 . K S 2
@) =min 3 @5 h) - @) |

C mnomompio A3TOH MNpoUEaypbl MU KaXXOOMl i-d BBICOTBI OTBICKUBAETCS
rJ1I00JIbHBIE MUHUMYM CPEIM 3TUX OTKIOHEHHH, U B pe3ynbTaTe — PUKCUPYIOTCS Te
napameTpbl, KOTOpbIE€ ydYacTBOBaJIM B oOpa3oBaHuu Teoperuyeckod AKD,
YYacTBYIOILIEH B MOJYYEHUU STOTO MUHUMYyMa.

Jluteparypa: 1. hapanosa K.C., Ilynses B.A. OCOOCHHOCTH aJITOPUTMOB pacyeTa
napaMeTpoB noHochepHoii wiazmel // Tes. goxn. XYII mexxayHapoHON Hayd.-TEXH.
koH(]. «H(DOpMalIMOHHBIC TEXHOJIOTHH: HayKa, TEXHUKA, TEXHOJIOTHs, 00pa30BaHMUeE,
310poBbe». — XapbkoB: HTY «XIIN». —2009. — C. 159.
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MAPKOBCKASI MOJAEJb HEKOTEPEHTHO PACCESIHHOI'O
UOHOC®EPOM CUTHAJIA

J0. I1. beno3zepos, T. A. CkBop1oB
Wuctutyt nonochepst HAH u MOH VYkpaunsi, XappkoB, YkpauHa
belozerov_dp@mail.ru

3ajmaun  ONTUMHU3AIMU  pajapoB  HekorepeHtHoro paccesuus  (HP),
UCIIOJIb3YEeMbIX [IJIsl UCCIEAOBaHUS HOHOCKEpHI, pElaloTcs Ha MPOTSKEHUU YKe
MHOTHX JIeT. PellieHre 3TuX CII0KHBIX 3a/a4 €II€ TAJIEKO OT 3aBEPILICHUSI.

Ananu3 3(pPEeKTUBHOCTU HCIONB30BAHUS HOBBIX 30HAMPYIOUIUX CUTHAJIOB, a
TaK)K€ KauecTBa HOBBIX aJITOPUTMOB 0OpabOTKH CUTHATIOB, MOXKET MPOBOAUTHCS Kak
METOJOM HAaTYpPHBIX UCIIBITAHUNA, TAK 1 METOJOM MOJAEIUPOBAHMUS.

HatypHble ucnbpITaHus SBIAIOTCA CIOXKHBIMH M Joporoctosmumu. Kpome
TOT0, B yclOBUAX paboThl pagapa HP skcnepumeHntaTop HEe MMEET BO3MOMXHOCTH
yIpaBisATh napameTpamu  HoHochepbl. [lo3TOMy BO3MOXKHOCTHM  HATypHBIX
UCIIBITAHUIM anroputMoB paboThl pagapa HP Becbma orpaHuyeHbl WM BOBCE
OTCYTCTBYIOT.

Takum oOpa3zoMm, i UCHBITAHMS HOBBIX AJTOPUTMOB (PYHKIIMOHUPOBAHMUS
HE00X0IUMO pa3paboTaTh KOMIIBIOTEPHYIO MOJIENb paaapa.

W3BecTHa MartpuyHash MOJeNb pajapa, KOTopas MOXET ObITb IOJIOKEeHa B
OCHOBY KOMIIBIOTEPHOW MOJEIIH.

KiroueBoit  3amaueld  pa3paOOTKU  KOMIBIOTEPHOW  MOJEIM  SIBISICTCS
MOJICJIUPOBAHUE PJIEMEHTOB MaTPUIIbl KOA(DPUIIMEHTOB paccesHus noHocdepsl. [pu
TOM KO3 (UIIMEHTHI paccesHus JOJKHBI MPEACTABISTh BEHIOOPKY U3 HOPMAaJIbHOIO
CIIy4alHOIO MpOoLECcCca C 3aJJaHHBIM CIIEKTPOM.

YaoOHo#l nnsi peanu3alvul  SBISETCS MapKOBCKas MOJENb Ipoliecca co
CHEKTPOM, MMEIOIIUM ApOOHO-palMoHanbHbl BuA. [lpoliecc ¢ TakuM CHEKTpOM
MOXXET OBbITh MOJy4eH M3 OeIoro raycCoBCKOro IIyMa NyTeM €ro oOpaboTKH B
JUHEUHBIX QUITBTPaX.

OnHako, W3BECTHBIE BBIPAXKEHMS, omuchiBaromue cnektp HP curnana, He
UMEIOT BUJA JpoOHO-panoHaibHOM (yHKIMHU. [loaTOMy 1 MOJEIMpOBaHUsA
HEOOXOIMMO pEeLIUTh 3ajayy amnmnpokcumanuu crnekrpa HP curnama apoGHo-
panoHaNbHON (YHKIHEH.

VkazanHas 3ajaya Oblla pellleHa aBTOPAMH ITYTEM Pa3JIOKEHUS H3BECTHBIX
cniektpoB HP curnana B creneHHo# psn ¢ ucnoyib3oBaHueM Qgopmynsl Teimopa. B
pesynbrate Oblla HailieHa 3aBUCUMOCTb, KOTOpas TMOBTOPSIET MCXOAHBIA CHEKTP
MOIIHOCTH C TTOrpeirHocThio MeHee 0,1%.

Halinennsie kondduumeHTsl pasznoxeHus psaa Telnopa MOTHOCTHIO
ONPEENSIOT BUJ PAa3HOCTHBIX YPAaBHEHUMH, MO3BOJIIONIMX MOJYYUTh TpeOyemblid
MPOLIECC U3 UCXOJHOW HEKOPPEIMPOBAHHOMN IayCCOBCKOM BBHIOOPKH.
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HEJUHEWHBIN BPEMS-YACTOTHBIN AHAJIN3
BBICOKOPHEPTETUYHBIX TPOIIECCOB B HOHOC®EPE

O. B. BuminuBenkui
XappKOBCKHAM HAIMOHAJIBHBIN YHUBEPCUTET PAJMONIEKTPOHUKHN, XapbKOB, Y KpanHa
olegvish81(@gmail.com

BpeMms-4acTOoTHBIN aHanM3, OCHOBAHHBIM Ha HEJIMHEWHBIX MPEeoOpa3oBaHUSIX
kiacca KonHa, sBIE€TCS MOIIHBIM CPEACTBOM JUIS MCCIENOBAHUS IPOLECCOB H
CUTHAJIOB pA3JIMYHON MPUPOIABI, B TOM YHCIE M CONPOBOXKIAIOIIUX JACHCTBHE
MOIIHBIX  HECTAIlMOHAPHBIX HCTOYHMKOB JHEPrOBBIJIECICHUS B  HOHOCHEpe.
Bo3MOXHOCTH Takux MpeoOpa3oBaHMUI CYIIECTBEHHO MPEBOCXOAT aHAJIOTUYHbIE
BO3MOXHOCTH TPaJMIMOHHBIX METOJIOB, OCHOBAaHHBIX Ha mpeobOpazoBaHun Dypbe.
[ToaToMy npensaraemasi paboTa sIBISIETCS aKTyaJIbHOM.

ens paboThl — U3JO0KEHUE PE3YNbTATOB HccleqoBaHUus 3((PEKTUBHOCTH
MCIIOJIb30BaHUSl HETMHEHHBIX MpeoOpa3oBaHuil kinacca KosHa ais IMHaMHYECKOIro
CHEKTPAIBLHOI'O aHAJIM3a BHICOKOYHEPTETUYHBIX MTPOLIECCOB B HOHOCHEPE.

OCHOBHBIM u HaubOoJee pacrpoCTpaHEHHBIM MIPEACTABUTEIIEM
npeoOpa3zoBanuii kinacca Kosna sBnsgercs mnpeoOpa3zoBanue Burnepa (IIB).
Ilokazano, yto [IB mMeeT BBICOKOE BPEMS-YACTOTHOE pa3pelICHHE, NMPUYEM IS
(UMHUTHBIX CUTHAJIOB HAa BPEMS-4aCTOTHOM TUIOCKOCTH HE HAOII0JaeTcs YIIUPEHUs
HOCUTENS KaK MO BPEMEHHW, TaK M MO vacrore. Ilmatoil 3a 3TH npeumylecTsa
OKa3bIBAETCs TMOSBJICHUE HAa BPEMSI-4aCTOTHOM IUIOCKOCTH HHTEP(EpEeHIIMOHHBIX
CTPYKTYp, KOTOpbIE BO3HHMKAaIOT IMPHU AaHAJIMW3€ MHOTOKOMIIOHEHTHBIX CHUIHAJIOB,
KaKOBBIMM SIBJISIIOTCS MHOTHE peajbHO HaO0JI0laeMble CUTHAJIBl U TPOLECCHI.
[IpeobpazoBanue You — Bunbsimca (ITUB) npeacTasisier co60it 0auH U3 BO3MOXKHBIX
croco0oB OOpbOBI ¢ HAIUYUEM HHTEP(PEPEHIIMOHHBIX CTPYKTYpP U 3aKIIOYaeTcs B
ycpenHeHUun (YHKIMU CcrekTpaidbHON TuioTHocTH [IB. B yciioBusSiX KOHKpETHOM
3anaun [TYB mo3BosisieT HOCTUTHYTH KOMIIpOMHCCA MEXKAY HEOOXOIUMBIM BpeMsi-
YaCTOTHBIM PA3PELIEHUEM CUTHAJIA U IONYCTUMON MHTEHCUBHOCTBIO HEKENATEIbHBIX
UHTEPPEPEHIIMOHHBIX CTPYKTYDP.

Ha npumepe BHUTHEp- M 4YOM — BHJIBAMC-AaHAJIU30B PEAIbHBIX CUTHAJIOB
nokasaHa 3(p(peKTUBHOCTb NPUMEHEHUS HEJIMHEWHBIX MPeoOpa3oBaHU s U3yUYEHUs
BBICOKOHEPIeTUYHBIX NPOIEcCcOB B MOHOcPepe 3emin. PaccMoTpeHbl pe3ynbTaThl
aHaiM3a BPEMEHHBIX BapHallMil MOJIHOTO 3JIEKTPOHHOTO COJEp:KaHMs B MOHOchepe,
3aperucTpUpOBaHHBIX Ha HccienoBarenbckoi ctaHiuu B T. [omactoyn (CLLIA) Bo
BpeMs B3pbiBa BysikaHa CeHT-XemieHe 18 mas 1980 r., a Takke pe3yapTaThl aHAINA3a
Bapuanuil ypoBHS (IyKTyallMid T€OMAarHMUTHOTO TIOJIE BO BpeMs CHJIbHEHIIen
PEHTI€HOBCKOM COTHEUHOM BCMbIKHU 5 ekadps 2006 r.

[IpoxemMoHCTpUpPOBaHO, YTO NPU COBMECTHOM Hcroib3oBanuu [IB, ITUB, a
TaK)Xe TPaJULMOHHOU crieKTporpammbl Dypbe, yaaercs NoayduTh Oosee JeTalbHYIO
MH(OPMAIMIO O BPEMSI-4aCTOTHOM CTPYKTypEe peajbHBIX CUTHAJIOB, Y€M B Clydae
MIPUMEHEHUS UCKIIFOYUTEIBHO TPAAUIMOHHBIX METOJIOB aHAJIN3A.
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XAPAKTEPUCTHUKHU IIYMOB KB /IMAITA3OHA HA BBIXOJE
CUCTEMBI C)KATHUS B YACTOTHOM OBJIACTH
A. A. Komues, A. E. Heponékun, Pl B. lllymaes

Mapuiickuii rocygapcTBeHHbIN yHUBepcuTeT, Momkap-Ona, Poccus
agasfer911@yandex.ru

B oTnuuyme or ciydyas rapMOHMYECKHMX M UMITYJIBCHBIX KOPOTKOBOJHOBBIX
paANOCUTHAIOB, BOMpOC BiMsSHUS wmymMmoB Ha (a3zy JIUM curnHana Ha BbIXOAE
CHUCTEMBbl CXKaTHsl B YaCTOTHOM 001acTu uccienoBaH ciabo. B ganHoit pabote
MIPOBEJICHBI UCCIEOBaHUSI KOPPEISIIMOHHBIX CBOWCTB U paciipesesieHus (as3pl Mryma
Ha BbIXOJ€ npueMHuka JIYM-nono3onza.

OKCNEpUMEHTAIBHBIE HCCIEA0BaHUsl MpoBoAwINCh B Teuenue 2009r. B
r. omkap-Omna. TIpHeMHHK MOHO30HIA ObLT HACTpoeH Ha npueM JJUM cHrHaJoB B
nuarnasone 4 —22 MI'nm npu ckopoctu mnepecTpoiku yactoTel JIYM curnana
100 k['/c. bomo obpaborano cBeime 500000 cnexktpoB. PaccuuthiBanmuch
KOO DUIIMEHTHl KOPPESIUU MEXIy aMIUIMTyJaMu H  ¢da3amMu  CHEKTPaJbHbIX
KOMIIOHEHT 1IyMa, oTcTosmux Apyr ot Apyra Ha 1000 I'u B monocax 250 — 750 ' u
1250 - 1750 I'n, 4TO COOTBETCTBYET Ciy4yalr U3MepeHus (a3 OTIETbHBIX
CHEKTPAJIbHBIX  KOMIIOHEHT  aMIUIMTYAHO-MOAYJIUPOBAaHHOrO  curHaima  [1].
Onpenensauck Takke J0Js CIEKTPOB OT 0OIIETo YKcia U A0 4acToT ¢ marom 1 ',
IUIsE KOTOpBIX (pa3a OTCYETOB HMMEET pPAaBHOMEPHBIM 3aKOH paclpelesieHuss Ha
oTpe3ke [-T,T].

B pesynbrare uccinegoBaHHil YCTaHOBJIEHO, YTO KOA(D(PUIIMEHT KOPPENSIUU
aMILTUTyA uMeeT cpennee 3HaueHue 0,186 co cpenHekBaapaTUUECKUM OTKIOHEHHUEM
0,245. AMIIIUTYABI B COCEIHUX CIEKTpax MPU CMELICHUAX MEXKIY CHEKTpaMu OT
0,01 no 0,05 c ornuyatorca He 6osee yem Ha 6 %. Koadduiment koppensiuuu ¢asz
MPAKTUYECKH HE 3aBUCHUT OT BPEMEHHM CYTOK M BPEMEHHU Tro/ia, Cpe/lHee 3HAuCHHE
PaBHO HYJIIO, CpeIHEKBaapaTuueckoe oTkioHeHue — ot 0,03 no 0,1 B 3aBUCUMOCTH OT
BPEMEHHOTO CMEUIEHUsI MeXy crekTpamu. CpeaHsisi 10Ji CIEKTPOB ¢ PaBHOMEPHO

pactipenenennoit ¢azoit — 0,85, mois YacTOT ¢ PaBHOMEPHO pachpeaeaEéHHOn

dazoit — 0,89. Paaumyc xoppensauuu (a3 Ha ypoOBHE e cocrasun 0,006 c. Takum

0o0pa3oM, MOXHO cliejaTh BBIBOJ O PaBHOMEPHOM paclpeaeieHuu (a3 IIyMOBBIX
OTCYETOB U UX C1a00i KOppeIsiun.

Jluteparypa: 1. Konues A.A., Heoonéxun A.E., I[llymaes B.B. Ilpumenenue
aMIUIMTYIHO-MoAyupoBaHHoro JIUM curnama it u3sMepeHus JOIUIEPOBCKOTO
cmemienuss 4actotel //  Tpymer XV  MexayHapoaHOW Hay4YHO-TEXHHUYECKOU
koH(pepenuun «Panuonokauus, HaBuramus, cBsa3b» (RLNC’2009) — Boponex:
HII® «Caxksoiie». —2009. —T. 2 — C. 623 — 629.
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MOCTPOEHUE MOJIEJIA TEPEJATOYHOMW ®YHKIINU KB-
PAIMOKAHAJIA 11O JAHHBIM JIYM-30HINPOBAHUA NOHOCPEPBI

A. A. Komues, JI. I'. IlInak

Mapuiickuii rocyaapcTBeHHbIN yHHBepcuTeT, Momkap-Ona, Poccust
dmtrshpk@mail.ru

B pabGore [1] mnpemioxkeHa METOAMKA BOCCTAHOBJIEHUS KOMILUICKCHOM
nepenatounor ¢pyukiuu K(f) KB pagmokanana ¢ yacToTHOHM aucriepcuent (Bpems
IPYIIOBOrO 3ama3fblBaHUS CUTHAJIA 7 3aBUCUT OT YacTOThI) U JIUCKPETHOM
MHOT'OJIY4EBOCTbIO Ha OCHOBE JAaHHBIX 30HAMPOBAHHS HOHOCHEPHl CUTHAIAMH C
JIYM. OnHako oHa HE YUYMTHIBACT MUCKPETHOCTh M3MEPECHHUN M HaTU4Ws ITyMOBOM
COCTaBJISIIOIICH M HE paccMaTpuBaeT cirydaid 1uddy3Hol MHOTOTYYEBOCTH.

B nanHOli paboTe myTeM HMMHUTAIMOHHOTO MOJCIMPOBAHUS HCCIIEAOBAHBI
notepu npu obpadotke JIYM — curnaia MeTooM CKaTUsl B YaCTOTHOU 00JIaCTH W3-
3a HeTo4HOCTH B ompeaeneHuu K(f). KpurepueM nmpaBUILHOCTH BOCCTAHOBJICHUS

K(f) cnyxuno otHomenue P /P, rae F paBHO OTHOLIEHUIO cUrHai/myM (S/N)
IJI1 TOYHO BbIUMCIEHHON K(f), a P, — ana K(f) ompeneneHHoil mo MeToJIuKe

npeoxxenHon B [1]. TlapameTpsl curHamsa mpu MOACIMPOBAHUHU, B COOTBETCTBUU
c [1] ObuM HPUHATH CIAEAYIOIIMMH: Mojioca yacTtoT curHana — 1 MI'm, moroca
aneMeHTa curHana — 100 kI'n ¢ mmurenbHOCTBIO 3ieMeHTa AT, =1c¢, yacToTHOE

cMmenieHue Mexay sseMentamu — 20 kI'n, paspemenue o ¢ — 7, =10 Mxc.
Ycranosneno, uto aig S/ N <13,5 n1b BnusiHMeM myma MOXHO HpeHEeOpedb
(/P <3ab), a nmna S/N>1351bP /F(nb)=-3,4-S/N(ab)+49. Ilpu
orcyrctBun 1myma P, /P >3 b B okpectHOoCcTH TOYkH T, =5Mkc/MIT, uTO
cBa3aHo ¢ BbIOOpoM 7, B 10 Mkc. Ilpu 1), <2 mxe/MI't u T, >12 Mxc/MI'T HakioH
T, He BIMSAET Ha pe3yiabTaThl 00pabOTKH. MakcuManbHble MOoTepu JocTUraoT § ab
npu T, =7,5Mxc/MI'. dud¢y3Has MHOTOIYYEBOCTh 3aJaBalach IIyTeM 3aMEHEI

OJIHOT'O JIy4a CyMMOM JIy4el ¢ YaCTOTHBIM CMELICHUEM MEXIY JydamMu Af, << N u
9

aMIUTUTYJHOM  MOJYJNALMEN  JAMCKPETHBIX  COCTaBIAIONIMX IO  3aKOHY

cosa, o € [—n/ 2;m/ 2]. Ilpu 1, =15 Mxc/MI'T ¥ OBYKpaTHOM YIIMPEHHWH CUTHaja

n3-3a 1M(PGY3HOCTH BBIUTPHINI MPU 00pabOTKE MPHU MCIOJIB30BAHUU MPEII0KEHHON
Mozenu nupdysHoro kaHana gocruran 10 ab.

Jlureparypa: 1. Ueanoe B.A., Heanos /[.B.,  Konues A.A.  Koppekuus

ITUPOKOTIONIOCHBIX KOPOTKOBOJHOBBIX MOHOC(EPHBIX pajuoKaHalioB. PagnoTexHuka
u snekTpoHuka. — 2003. — T.48. — Ne6. — C. 688 — 697.
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CIIEKTPAJIbHBIN AHAJIN3 CIIYTHUKOBBIX H3MEPEHUH
ATMOC®EPHBIX TPABUTALIMOHHBIX BOJIH
A. A. Ky3pmuy, I'. B. JIuzyHoB

HNucTuTyT KOcMudeckux uccienopanuid, Kues, Ykpanna
andkuzmich(@gmail.com

B nannoil paboTe mpeacTaBlieHbl pe3yJbTaThl HAOIIOJEHUN aTMOCQEPHBIX
IpaBUTAIMOHHBIX BOJH (AI'B) 1o naHHBIM KOHTAaKTHBIX H3MEPEHUHN IMapaMeTpOB
HEUTpaJibHOM aTMocdepbl Ha OOpTy HUZKOOPOUTANBbHOTO CcHyTHHKa Dynamics
Explorer 2 (DE 2). Hamu pa3pabotana cnenuaibHas METOAMKAa 00paOOTKU JaHHBIX,
UMerolas 1eNblo BhIAEIATh BOJHOBBIE nakeThl AI'B Ha goHe kpymHOMacmTaGHBIX
BapHaluid Apyroi MpUpojbl, a TAKKE BOCCTAHABIMBATH CIEKTpaibHbId cocTaB AI'B
W3 JJAHHBIX CUHXPOHHBIX U3MEPEHUN PA3JIUYHBIX TUIIOB aTMOC(HEPHBIX MapaMeTpOB
(Bapmamnuii KOHIIEHTpAIlUM PA3IMYHBIX XUMHUUYECKHUX KOMIIOHEHT aTtMocdepsl,
TeMIlepaTypbl, CKOPOCTH BETpPA, U T.1.).

J171s1 BBISIBJICHUSI BOJTHOBBIX TTakeTOB AI'B ObLIT CKOHCTPYMPOBAH CHEIMATBHBIMI
MOJIOCOBOM (pMIIBTP, MOYTH MPSMOYTOIBHBIN B YaCTOTHOM 00JACTH U KOMITAKTHBIN BO
BpeMeHHOM. C ero ucroyib30BaHUEM ObLIIU BbIIECIEHBI:

- KpynHOMacIITaOHble Bapualiu (TPeHIbl),

- BoJiHOBBIE (popMbl AI'B B pa3imMuHBIX YaCTOTHBIX JUAMa30HAX,

- Oenplif IyM, M3 AUCHEPCHH KOTOPOro OblJa YCTAaHOBJEHA MOTPEIIHOCTD
AKCTIEPUMEHTATBHBIX IAHHBIX.

Tax >xe OblIa TMpoBelEHA CHEKTpaldbHas OLEHKA JaHHBIX, T[OJIYYEHBI
BBIOOPOYHBIE CIIIAKEHHBIE CIEKTPhl, HHTEPBAJIbI JIOCTOBEPHOCTU M IIUPHUHBI MOJIOCHI
4acToT.

NHTepecHO OTMETHTB, YTO pealbHas TOYHOCTh M3MepeHuii Ha DE 2 (~107°
U3MEpSAEMON BEIUYMHBI) OKa3ajlach 3HAUYMTENBHO JIy4lle, YeM «TrapaHTHPOBAIN»
aBTopsl npoekta. Co3maHHBIE HaMU aNTOPUTMbI  [O3BOJISIIOT  BBISIBIATH U
ananuszupoBath AI'B mpou3BoibHON (B TOM YHCIE€ OYCHb MaJIOW) aMILIUTYAbL. B
JanbHEHMIIEeM JTO OTKPHIBAET BO3MOXKHOCTh HAOJIOJEHUSI pPEalbHOM KapTHUHBI
BOJIHOBOM AaKTUBHOCTH BepXHEW arMocdepbl, a HE TOJBKO OYEHb CHJIIBHBIX
BO3MYILIEHUH, ONMCAHUE KOTOPBIX MBI IO CUX IOP TOJIBKO U HAXOJIUM B JIUTEPATYPE.
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AJITOPUTMBI PACYETA ABTOKOPPEJISIMUOHHOM ®YHKIIUU
CUI'HAJIA HEKOT'EPEHTHOI'O PACCESAHUA
B. H. Kyminapenko, B. A. Ilynses
HannoHaneHbIM TEXHUYECKUM YHUBEPCUTET «XapbKOBCKUN MOJUTEXHUYECKUN HHCTUTYT,
XappKoB, YKpanHa
iion@kpi.kharkov.ua

B noxmane paccmaTpuBaeTcsi MOJEIMPOBAHHUE MPOLENYp KOPPEKUUU U
BOCCTAaHOBJICHMSI ~ aBTOKOPPEJSIIIUOHHBIX  (YHKIUH CUTHAJIa  HEKOI€PEHTHOIO
paccesiHus npu 006paboTke paanodusndeckor nHGOpMaIUU HA KUCCIEA0BATEILCKOM
pagape MHWucturyta wuoHocdepsl. IlpuBoautcs omnucanue pabOTHl MPOLEAYP
YTOYHEHUS! JAHHBIX JJIS MOJYyYEHUS aBTOKOPPEISALUOHHON (PYHKIUU (QuyKTyaluuu
AJIIEKTPOHHON IUIOTHOCTH M3 CHTHaja HEKOT€PEHTHOTO pPACCEsIHUS C IMOMOIIBIO
MPOrpaMM MEPCOHATBHOTO KOMIIBIOTEPA.

JleMOHCTpUpyeTCsA, 4YTO B pe3yibTaTe psga METOJUYECKUX OCOOEHHOCTEH
KO3 PUIIEHTBI KOPPENSIIUU 7((T, /) CUTHANIAa paccesiHus, KOTOPbIM MPUCYTCTBYET Ha
BXOJI€ pajlapa HEKOTePEHTHOIO0 paccesHUs, HE COBMANaIT ¢ Ko3PuLMEeHTaMU
KOppessiiuu  ne(T, /) (QuayKTyaluid SJIEKTPOHHOM TUIOTHOCTH B PacCeUBAIOIIEM
00béMe moHocdepHoi 1iazMbl. OT KOPPEKTHOCTHU U TIIATEIbHOCTH BBINOJHEHUS
onepanuii mpuBeneHus r(T, /1) K rne(T, #) U 3aBUCUT JOCTOBEPHOCTH JAIbHEHIITUX
PE3YJILTATOB MPU UHTEPIPETALNU KOPPEISALMOHHBIX (DYHKITHIA.

[loxa3aHo, 4YTO BBIYMCIMUTENBHBIE OINEpaluu, KOTOpble Oa3upyroTcs Ha
JanbHeHIeM mpeoOpa3oBaHUU CTATUCTHUYECKUX (KOPPEISIUOHHBIX) XapaKTePUCTHK
CurHasia paccessHuss [l], B 1eOM HampaBi€Hbl Ha YYeT CTENEHU BIUSHUSA
annaparypHblx (aKkTOpoB M METOJMYECKHX OCOOCHHOCTEH 30HIAMPOBAHUSA,
OOYCIJIOBJIEHHBIX HCIIOIb30BAHUEM PA3IMYHBIX PEXKUMOB HU3Iy4eHUS U 00pabOTKU
UMITYJIbCHBIX CUTHAJIOB.

B noknane aHanmusupyercs mpouecc NMPUBEACHHsS, KOTOPBIM HCHONB3YET P
MaTeMaTUYeCKUX Mpeodpa3oBaHUil HOHOC(HEPHBIX JAHHBIX, HaMOoJiee BECOMBIH
BKJIJl U3 KOTOPBIX JIalOT T€ ONEPALMH, YTO CBSI3aHbI C yUETOM [2]:

- METOZla CTPOOMPOBAaHMS JAHHBIX, HAIIEJICHHOIO Ha 00pa30BaHUE BBICOTHBIX
y4acTKOB A/; Hy>)KHOM TIPOTS>KEHHOCTH;

- popMUpPYIOIIUX CBOMCTB 30HAUPYIOMIMX HUMIYJIbCOB, UMEIOMIMX KOHEYHYIO
JUIMTEIBHOCTD T ;

- popmbl AUX nosiocoBoro GpuibTpa NpUEMHOTO KaHaja u T.1I.

Jlureparypa: 1. Kywmnapeuxo B.H., Ilynaee B.A.  Anroputmsl  pacyera
aBTOKOPPEISMOHHON (DYHKIIMM CUTHajla HEKOTepEeHTHOro paccesiHus // Te3. MOKI.
XYII mexaynapoaHoit Hayd.-TexH. KOH(. «HPpopMalMOHHbBIE TEXHOJIIOTHH: HAYKa,
TEeXHUKa, TEXHOJIOTHs, 0Opa3oBaHue, 310poBbe». — XapbkoB: HTY «XIIN». — 2009. —
C. 174. 2. Ilynaes B.A. BnusiHue anmapaTypHbIX (akTOpoB Ha BbIOOp 00pabOTKU
curHaina HP // Bectanuk HTY «XIIW»: Monochepa. — Xapokon: XI'TIY. — 1999. —
Boim. 31. — C. 87 — 89.
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BEVBJIET-AHAJIN3 B 3AJTAYAX JTUCTAHIIMOHHOI'O
PAAUO3OHANPOBAHUSA TEOKOCMOCA
C. B. JIazopenko

Mexnynapoanbsiii CrnaBsHCKUN YHUBEPCUTET, XapbKOB, YKparnHa
sergey v@amik.ru

[IpencraBnsercs 1enecooOpa3HbIM MPUMEHEHHE BEUBJIET-aHAIM3a B 3ajadax
KOCMHYECKON paano(dU3uKH, MOCKOJIbKY HCCIEIyeMbIe CUTHAJIbl U MPOIECCHl, KaK
MPaBUJIO, SIBISIFOTCS JIOKAJIM30BaHHBIMU W HECTallMOHApHBIMU. BeiiBner-ananus
oKa3bIBaeTcs 3(PQPeKTUBHEES MPU UCCIICAOBAHUM TaKUX CUTHAJIOB, YeM TPATUIIMOHHO
npuMeHsiemoe npeodpazoBanue Oypre. ITUM 00BICHACTCS aKTyaIbHOCTh PAOOTHI.

[lenpto paboOTBI  SABJISICTCS  MCCJEAOBAHHWE BO3MOXKHOCTU  IOBBIIICHUS
s PekTUBHOCTH  OOpabOTKM  SKCIEPUMEHTAIBHBIX  JaHHBIX B 3ajadax
JTUCTAHIIMOHHOTO PaIuO30HIUPOBAHUSI T€OKOCMoca it 0oJiee TMOJTHOTO H3Y4YEHUS
MIPOIIECCOB U SIBJICHUM, COMPOBOXKIAIOIIMX BO3JEHCTBHE Ha HOHOC(EPY MOIIHBIX
MCTOYHHUKOB HEPTOBBIJICIICHUS U BapHaIlid KOCMUYECKOHN TIOTO/IBI.

Jliss  ommcaHWS BEWBJICTOB BBEJICH HAOOpP YHUCIIOBBIX XapaKTCPUCTHK,
OCHOBAaHHBII Ha TMPEACTABICHUU BCHBICTOB KaK YacTOTHBIX (UIBTPOB H
MO3BOJISIONIUN CPAaBHUBATH PA3JIMUHbBIC BEUBIETHBIC OA3UCHl MEXKTy COOOH.

[Ipenynoxken (QyHKIIMOHAN KadecTBa, IO3BOJSIONIMN OCYIIECTBUTH BBIOOD
ONTHUMAJIBHOTO  BEWBIIETHOTO 0Oa3nuca TpH TPOBEJACHHHM  HENPEPBIBHOIO U
AHAJTUTUYECKOTO BEUBJIET-MPEOOPa30BaHNl KOHKPETHOTO UCCIEyEeMOT0 CUTHAIA.

[IpoBenen yriayOJieHHBIM BEHBIET-aHAIM3 psfa MOJCIBHBIX CHUTHAJIOB
(HEMMHENHBIX W CBEPXIIUPOKOIOJIOCHBIX CHUTHAJIOB, CUTHAJOB C OCOOCHHOCTSMHU),
HAOJIFOTACMBIX TIPU aHAJIN3¢ PEaJTbHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX, B TOM YHCIIC U
B METOJIaX JUCTAHIIMOHHOTO PaN030HIUPOBAHMS T€OKOCMOCA.

Jlns aHanmu3a CUTHAJIOB JUCTAHIIMOHHOTO PaJWO30HIUPOBAHUS TPUMEHEH
amnmapaT BEWBJET-aHaJIu3a M IOKa3aHa ero Bbicokas 3ddekTuBHOCTE. OOpaboTKe
MOJIBEPTHYTHl BPEMCHHBIC BapHalldd MOIIMHOCTH HEKOTEPEHTHO PaCCETHHBIX
CUTHAJOB, CHUTHalbl  JoriepoBckoro  BY  pagapa,  TpaHcHOHOC(hEpPHOro
PaIMO30HIUPOBAHUS W YPOBEHb (IYKTyallMi AJIEKTPOMArHUTHOTO TIOJIS 3eMJIH.
C mnomompl0  BeWBIET-aHaNIM3a  BBIABICHBI M MCCIEIOBAHBI  IMPOIIECCHI,
COMPOBOXKJIAIOIINE COJHEYHBIC BCIIBIIIKKA, MAarHUTHBIC OYpH, MPOXOXKICHUE
COJIHEYHOTO TEPMHHATOPA, CTAPTHI PAKET, TPO3bI, HA3EMHBIC B3PHIBBI M HU3BEPIKCHUS
BYJIKQHOB.

[IpoBeneHo u3ydeHHE (GpaKTATBHBIX CBOHCTB (DIYKTyallMii reOMarHUTHOTO
TOJIS, & TAaK)KEe BPEMEHHBIX PSAJOB, XapaKTEPU3YIONIUX COJHCYHYIO M T€OMarHUTHYIO
aktuBHOCTH (uucen Bombda, Dg-unpaekca). IIpomemMoHCTpUpoBaHBI BO3MOKHOCTH
BCUBIICT-aHANIM3a  TNPH  HAXOXKJACHUM  JUANA30HOB  MYJBTH(PPAKTAIBHOCTH
reo(pM3MYECKUX IPOIECCOB W OIIEHKE CHEKTpa UX (paKkTaIbHBIX Pa3MEPHOCTEH.
[TokazaHo, 4TO OOJBIIMHCTBO MPOIECCOB B reodu3uke U (U3MKE KOCMOCAa HOCST
CJIOKHBIN XapakTep W 00J1aJ1al0T CBOMCTBAMU MYJIbTU(PAKTATLHOCTH.
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OBPABOTKA JAHHBIX TEOMATHUTHBIX OBCEPBATOPUI
YKPAUHBI

T. II. Cymapyk
Wuctutyt reopusuxu um. C.1. Cyd66oruna HAH VYkpaunsl, Kues, Ykpanna
sumar@mail.lviv.ua

HaGmronenust 3a reoMarHUTHBIM TI0JIeM B YKpaumHe ObUIM HauyaThl B Havaje
20-ro Beka. OCHOBHOM ILENbIO KOTOPBIX OBUIO MPOBEAECHUE MArHUTHBIX ChEMOK
TEPPUTOPUHU I Pa3BEABIBAHUS IOJIE3HBIX MCKOIIAEMBIX a TAKXKE Ul IPUMEHEHUS
naHHbIX B HaBuramuu. C 1950-X rooB perucTpanus 3J€MEHTOB MarHUTHOTO MOJIA
MIPOBOJUTCSL HETIPEPHIBHO. YKpanHa 00JIaJJaeT CEThI0 T€OMAarHUTHBIX 0O0CepBaTOpUiA
Wuctutyta reopusuku: «Kuesy, «JIbBoBY», «Opeccay, a Takke MPOBOJUT KOMILIEKC
reopu3nyecKux MCCIENOBaHUA Ha CcTaHuuuM «Akanemuk BepHaickuii» B
Antapktuae. Kpome Toro, menbii psa Hay4HO-HCCIEAOBATEIbCKUX OpPraHU3aLUil
MPOBOAT HAOJIIOIEHUS 32 MATHUTHBIM TOJIEM 3E€MJIH.

OcHOBBIBasICb Ha MHOIOJICTHEM OIBITE TPOBEICHUS HAOMIOACHUM, B
NuctutyTe reo@usuku pa3paboTaHa METOJOJIOTHS TMPOBEAEHUS T'€OMarHUTHBIX
MCCJIEeIOBaHMM, a TaK)Ke IMpOorpaMMHoOe oOecreueHue A MoJydeHus, o0paboTKH U
XpaHEHHUs  TeOMAarHUTHBIX  JaHHBIX.  JlaHHble ~ OTBe4aloT  TpeOOBaHUAM
MexayHapogaoro ¢opmata MHTEPMATHET. ITlockonbky THUIBI M3MEPUTEIBHBIX
npuOOpOB pas3Hble, TO pelleHa MpodiieMa MOTYy4YeHUsl JaHHBIX OAHOro ¢opmara, a
TaKXXe IPOBEPKU KAUYECTBA JAHHBIX ITOJIYy4aEMbIX U3 Pa3HbIX MarHUTO-BapUALIUOHHBIX
CTaHIIUH.

[loxa3aHO METOJOJIOTHIO MPOBEACHHS AOCOJIOTHBIX W3MEPEHUU BEIUYMHBI
T€OMarHUTHOTO TIOJIsI, a4 TAK)KE KOHTPOJIA HaJ IOJYYEHHBIMU TaHHBIMU, ITOCKOJIBKY
TOYHOCTH U3MepeHuit ctaHoBUT 0,1 HTu, a BeIMYMHA TOAOBBIX U3BMEHEHUIN 0a3UCHBIX
ypOBHEN MPUOOPOB HE OJKHA MPEBbIATh 5 — 6 HTa B ro.
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NCCIIEJOBAHUE XAPAKTEPUCTUK HECTALIMOHAPHBIX
CHUT'HAJIOB 110 JAHHBIM TPAHCHOHOC®EPHOI'O 30HINPOBAHUASA

K. B. Yepkammg, JI. B. Ko3uenko
Wpkyrckuil rocyqapcTBEHHBIN yHUBEpCcUTET IyTel coobmenus, Upkyrck, Poccus
c33@mail.ru, leo@leoartz.com

B noknage paccmaTpuBaeTcsi METOJMKa W IMporpaMMHOe oOecreueHue s
aHanu3a M O0O0pabOTKM JaHHBIX CIYTHUKOBbIX u3MepeHuil GPS-nmpueMHuKoB.
[lomumo TpakTUYECKOM 3aJauyd  ONpeAeNieHUs KOOPAMHAT  MOTpeOUTENeH,
CIYTHUKOBBIE panuoHaBuranuonusle cuctembl (CPHC) mnpencraBnsitoT OO0bIION
MHTEpEC IJisi Hay4HOoro cooodiiectBa. B wacTHocTH menwlii psjn paboT MOCBAIIECH
METO/aM 30HAMPOBAHUS W JUATHOCTUKH TPAHCUOHOC(EPHOro pajuoKaHaia Mo
curHanam cucteMbl GPS. ['7aBHOW NpUYMHOM, BIMSIONIEM Ha KadecTBO
¢yukunonupoanuss CPHC, sBasercs  u3MEHEHHE  BEJIMYMHBI  3a/I€PKKU
pPaJNOCUTHAJIOB TPU PACHPOCTPAaHEHHH B HOHOchepe U Tpomocdepe. Benmunna
3aJIepKKU MPOTMOPIIMOHANIbHA MOJHOMY 3JeKTpoHHOMY conepxkanuio (I19C) Bronb
Tpaekropuu pacnpoctpaHeHus. M3menenus I[19C BBI3BIBAIOT NPONOPLUHOHATIBHBIE
U3MeHeHUs] (a3bl U UCKKEHUS aMIUIUTYyIbl paauocurHana. 3Hadenus [IOC B
noHoc(epe BBIYUCISAIOTCA TO JaHHBIM (a3oBbIX H3MepeHui. Hcnonb3oBaHue
JIBYXYaCTOTHOTO pEXMMa I[03BOJISIET KOMIIEHCHUPOBATh BIIUSHHE HOHOC(HEPHBIX
3a/IEpKEK ¥ 3HAYUTEIIBHO MOBBICUTH TOYHOCTH ONPEAEIICHUSI KOOPAUHAT.

B Hacrosimiee Bpemsi GyHKIHOHUPYET Tiio0agbHas ceTh ABYyX4acTOTHbIX GPS-
MIPUEMHUKOB, BBITOJHIIOUIUX U3MEPEHUS OJTHOBPEMEHHO Ha JBYX pab0o4MX 4acToTax
GPS (L;=1575,42 u L,=1227,6 MI'u). U3mepeHus: npou3BOIATCS HENPEPHIBHO B
TE€YEHNHU CYTOK ¢ HHTEpBaiIoM 30 c. BpeMeHHBIE psiAbl 3aIIMCHIBAIOTCSA B CTAHAAPTHOM
dbopmate RINEX u pazmemarorcs B ceTu Internet.

s uccrnenoBanuit  TpeOyercss 00paboTka M aHajau3 OOJIBIIOTO KOJIMYECTBa
naHHeiX. Ha mepBoM »sTame ucnosb3yeTcsi CTaHIapTHas Mporpamma o0padoTKu
RINEX-daitnoB TEQC, xotopas ¢popmupyer Ha6op ASCII-daiinos, comepkamux
BpEMEHHBbIE Dpsibl € HEOOXOAUMBIMH mapameTpamu. Bropuunas o06paboTka
npousBoauTcs B cpeae MatlLab ¢ menbio monydeHuss M aHalnu3a CTaTHUCTHYECKHX
XAPAaKTEPUCTUK  MOIPEIIHOCTEW  ONpENeNIeHHs  KOOpAMHAT Il  OAHO- |
JIBYXYaCTOTHOTO pexuMoB wu3MmepeHuil GPS-npuemnuka (koqoBbii U (ha3oBbIid
pPEXKHMBI COOTBETCTBEHHO), a TaKKe Bapualuid MPOU3BOJHON HOHOC(HEpPHOI
3agepxkku, mponopruonansHoi [IDC (dTEC/dt) wu  sBastomeiicss  BakHOM
XapaKTepUCTUKOMN, BIUAIONIEH Ha kauecTBO PpyHkimonupoBanus CPHC.

Pa3paboTanHas MeTo/lMKa U MporpaMMHOE 00ecTeueHre UCIOJIb30BAIUCH IS
00paboOTKHU JaHHBIX M aHalu3a 3emuieTpsiceHuid B Anonuum 13 urons 2008 roma, B
Nrtanuu 6 anpenst 2009 r., BOau3u o3. baiikan 27 aBrycta 2008 r.
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O BOSBMO’KHOCTHU ITIPUMEHEHUSA ®OPMATA XML J1JIA
XPAHEHUSA NOHOCOEPHbBIX JTAHHBIX

A. B. BOFOMa31, C.C. K03H0B2, B. A. HynﬂeBl’2
'Uncruryr nonocdepsr HAH u MOH Vipanusr, XapskoB, Ykpanma
* HanpoHambHbIH TeXHHYECKHi YHUBEPCUTET «XapbKOBCKHM MOJUTEXHUYECKUI MHCTUTYT»
albom85@yandex.ru

B Hacrosimiee Bpemsi moHOc(epHble AaHHBIE, Moiyyaemble B WHcTuTyTe
noHoc(epbl ¢ TOMOILIBIO pagapa HekorepeHtHoro paccesuuss (HP) u cranuuum
BEPTUKAJIBHOTO 30HAMPOBAHMS, B OCHOBHOM TPEJCTaBICHbI B BUJAEC JIBOUYHBIX
(baiinoB (MCKIIOYEHUEM SIBJISIIOTCS HOHOTPAMMBbI, KOTOPBIE TaKXe 3alHCBhIBAIOTCS Ha
AIEKTPOXUMUYECKO Oymare). [Ins pacuimpeHuss BO3MOXKHOCTEH YIpaBiIeHUsI STUMU
JaHHBIMM TIpejJiaraeTcsl co3/JaTh apXuB U3 (ailioB yHHMBepcanbHOTO ¢dopmara,
Hanpumep, XML.

XML (eXtensible Markup Language) — TekcTtoBblii (opmar, KOTOpbIi
UCIIOJIb3YETCs JUIsl XpaHEHUS! CTPYKTYPUPOBAHHBIX JaHHBIX U 0OMeHa MHpopMaluen
Mexay nporpammaMu. XML, kak OCHOBHOH (opmaT, HCHOIB3YeTCs B O(PUCHBIX
npuioxeHusx OpenOffice.org u Microsoft Office 2007, npumensiercs ajst ONMcaHus
BekTopHOU rpaduku (SVG), popmyn (MathML) u ap. OcHOBHBIE JOCTOMHCTBA
dbopmata XML cienyromue: oH MO3BOJSET OTOOPA3UTh IBOMYHBIC JIAHHBIC B TEKCT,
YUTAaEMBbId  YEJIOBEKOM U  aHAJIM3UPYEeMbId  KOMIIBIOTEPOM; OCHOBaH Ha
MEXIYHAPOJIHbIX CTaHJIapTaX; HE 3aBUCHUT OT IJIAT(OPMBI.

[Ipumep noHOChHEPHBIX TaHHBIX, AJI1 KOTOPBIX MpEJIaraeTcs co3aaTh apXuB, —
BBIXOJIHBIE (halJIbl CHUCTEMbl MHOTOKAHAJIBHOTO Koppensatopa [2] pamapa HP. Dtu
(baiabpl cOCTOAT U3 3arojoBKa (1aTa, BpeMs U HOMEp ceaHca) U JaHHBIX B ¢opmare
yeThIpEX0alTHRIX LenbiX uucen. Koppensunonnsie pynkuuun HP-curnana xpaunsrces
B YETHIPEX ABYyMEpHBbIX MaccuBax (19 touek ¢ 680 BHICOT KOCUHYCHOM M CUHYCHOMU
COCTaBIIAIOIINX JJI IBYX KaHAJIOB).

[Ipu co3manuu apxvBa HOHOC(EPHBIX JAHHBIX MMEET CMBICI HCIOJIb30BaTh
untepdeiic XML-RPC (XML Remote Procedure Call). JIBouuHbsle maHHBIE NpU
BKiItoueHun B (aitn XML koaupyrorcs npu moMomiu cxeMbl base64, B KOTOpoit
ucronbzyercss 64 medatHeix cuMBOJIOB  ASCII  (4TO 9SKOHOMHUT JUCKOBOE
MPOCTPAHCTBO MO CPAaBHEHMIO C MIECTHAALIATEPUYHBIM MpeacTaBieHuem). Jlara u
BpeMsi ceaHca xpaHarcs B popmare o ctanaapty 1SO 8601.

CymectBeHHblii  HemocTaTok (Qopmara XML (M30BITOYHOCTH, BEIUYUHY
KOTOpOH B IpyOBIX OIIEHKaX MPUHUMAIOT 3a | MOPSAOK) KOMIEHCHUPYETCS POCTOM
00BEMOB HOCHUTENEN HH(DOPMAIUH.

Jluteparypa: 1. http://www.xml.org/ 2. Jleicenko B.H., Kononenrxo A.®.,
Yepuax I0.B. KoppensauronHass o6paboTka CUrHaja HEKOTEPEHTHOrO paccesHus //
Bicuuk HamioHaJbHOr0 TEXHIYHOTO YHIBEPCHUTETY «XapKIBCHKUM TMOMITEXHIYHUN
IHCTUTYT». 30IpHUK HayKOoBUX mpaub. Temarnunuii Bumyck: Pamiodizuka Ta
ioHocepa. — XapkiB: HTY «XIII». —2004. — Ne 23. — C. 49 — 62.
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PABOTA C JAHHBIMUA MHOT'OKAHAJIBHOI'O KOPPEJIATOPA
PAJAPA HEKOT'EPEHTHOI'O PACCEAHUA

A. B. boromas, B. A. Ilynses
Wuctutyt nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YkpauHa
albom85@yandex.ru

BBenénnas B jneiicTBMe HOBasi cHUCTeMa MEPBUYHOW OOpabOTKH JTaHHBIX
HekorepeHtHoro paccesuus (HP) Ha 0a3e MHOrokaHajgibHOTO MPOrpaMMHUPYEMOIO
CIEUAIU3UPOBAHHOTO  Koppensatopa [l] mnpous3BoAMT  ABOWYHBIE  (haibI,
colepKaliue HeoOXOIUMblE NaHHbIE NJisi TOJYyYEeHHUS BBICOTHOIO pacipeneseHus
TaKMX HMOHOC(EpPHBIX MapamMeTpoB, KaK TeMIepaTypbl HOHOB U 3JEKTPOHOB,
AIIEKTPOHHAs  KOHUEHTpalus, CKOpOCTh Jpeiia 1Ia3mbl, OTHOCUTEIIbHOE
coJiepKaHNe NOHOB Pa3IMYHBIX COPTOB.

Brixoubie ¢aiiiabl cucTeMbl NEPBUYHON 00pabOTKK Ha 6a3e MHOTOKaHAJIBHOTO
KoppensaTropa uMeror uMmena suga «SDDMMYY.NNNy», tne DD — nenb, MM — mecsn,
YY — nocnennue ase nudpsl roga uzmepenuii, NNN — Homep ceanca ot 001 mo 999.
Pasmep ¢aiina cocraBmsier 223060 OGaiit, nepBeie 20 W3 KOTOPBIX — 3aroJiOBOK.
3aroyioBOK BKJIIOYAET (BCE YMciia — IBYXOalTHBIE LIeble) AaTy U BpeMs U3MEPEHHUI, a
TaKKe TepeMEeHHbIe [ pacuéTa BpeMmeHH HakoreHus (ceriuac 0,999 mun)
aBTOKOppessiuoHHbIX ¢GyHKIUN (AK®) curnama HP. [lanHble, HaxonsIiuecs B
daiine, MNpeACTABICHbl YETHIPEXOAUTHHIMM UEIBIMA YHCIAMU M COCTABISIOT
OJIHOMEpHBIE U JIByMEpPHbIE MacCUBbI. B 4eThIpEX ABYMEpPHBIX MacCHUBaX HaXOJSATCS
o 19 opaMHAT KOCMHYCHBIX M CHUHYCHBIX cocTaBisitomiux AK® ¢ 680 BbIcOT miid
IByX KaHaioB. Takxke B (hailie NPUCYTCTBYIOT 6 OJHOMEpPHBIX MAacCHUBOB
pa3MepHOCTbI0 680 311eMEHTOB, e XpaHsaTcs 3HaueHus «Hyls» ALIl u npoduns
MOIIIHOCTH IO KOPOTKOMY HUMITYJIbCY.

Pa3pabotanHoe  aBTOpaMu  MpOrpaMMHOE  OOeclieYeHHE  MO3BOJISIET
MpoCMaTpuBaTh BBICOTHBIM Xxoa opauHaT AK®, a Takke mnpeoOpa3oBbIBaTh
CKOpPpPEKTHpOBaHHbIE [2] AaHHBIE B NPOMEXKYTOUHBIH TEKCTOBBIA (opmaTr (Tak
Ha3biBaeMbll KS-daitn), ¢ koTOpsiM MOXET paboTaTh CTaHAApTHAs IMPOrpaMma
BTOPUYHOI 00pabOTKH HOHOC(HEPHBIX TAHHBIX.

Jlureparypa: 1. Jlvicenxo B.H., Kononenxo A.®@., Yepusax KO.B. KoppendimoHHas
o0paboTKka cuTrHajga HEKOTepeHTHOro paccesHuss // Bicauk HaiionaabHOTO
TEXHIYHOIO YHIBEPCUTETY «XapKIBCbKUM TOJMITEXHIYHUN 1HCTUTYT». 3O0IpHUK
HAayKOBUX mpaub. TemMatnynuil Bunyck: Paniodizuka ta ionocdepa. — Xapkis: HTY
«XIII». — 2004. — Ne 23. — C.49 - 62. 2. [lynaee B.A. BiusHue anmapaTtypHbIX
(dbakTOopoB Ha BBIOOp OOpPAaOOTKM CHTHAlla HEKOT'E€PEHTHOTO paccesHus / BicHuk
XapKiBChbKOTO MOJITEXHIYHOIO YHIBepcuTeTy. 30IpHMK HAyKOBUX IIpamb. —
Bunyck 31. — Xapkis: XJITY. —1999. — C. 87 — &9.
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U ®POBBIE METObl OBMEHA HOHOC®EPHOM MH®OPMAIIUEN
MEXAY YIAJTEHHBIMU ITIOTPEBUTEJISIMHA
A. E. Yaran, B. A. Ilynses

HannoHaneHbIM TEXHUYECKUM YHUBEPCUTET «XapbKOBCKUN OJIMTEXHUYECKUN HHCTUTYT,
XappKoB, YKpanHa
iion@kpi.kharkov.ua

Ilenp poxnaga — UBIOKEHUE PE3YJIHTATOB HCCIEAOBAaHUN TO pa3paboTke
CXEMBl  yCTpOWCTBa, MPEAHA3HAYEHHOTO Il OpraHu3aldd CBSI3U  MEXKIY
PaIUOTEXHUYECKUMUA M BBIYMCIUTEIBHBIMUA CPEACTBAMHU pajiapa HEKOTEPEHTHOIO
paccessHust [1] B ciydae opraHu3anuu oOMeHa JaHHBIMHU B pPEaJIbHOM MacliTade
BPEMEHHU.

B noxnane npuBoaAUTCA IpUMEP OJHOTO U3 PEIICHUH MO CO3aHUI0 YCTPOMCTBA
(pamuoMoseMa), ¢ TOMOIIbIO KOTOPOTO MOXKHO peaiu30BaTh JIBYyHAIPaBICHHYIO
nepeavdy 1u@poBbIX MACCUBOB B YCIOBUSAX, KOTAa HET BO3MOXHOCTHU HMCII0JIb30BaTh
ITUPOKOIOCTYIIHBIE KaHalbl (Hanpumep, MHTepHeT). KpoMe Toro, mpuHuUMaeTcs: BO
BHUMAHHME U TO, YTO ACHUCTBYIOIIME KaHAJbl [2] MOTYT HE YAOBJIETBOPSTH HAC IO
OBICTPOJICHCTBUIO, @ B Clydyae OpPraHU3alluu HENpephIBHON paboOThI pajapa — U 1O
CTOMMOCTH TI€pPEJIaul MaCCUBOB.

[TokazaHno, 4To pazpaboTka HOBOT'O YCTPONCTBAa OOECIEUMUBAET JOCTATOUHYIO
CTENEHb IMOMEXOYCTOMYMBOCTU M HAACKHOCTh TEpeaady, OCOOCHHO B YCIIOBHSIX
TEPPUTOPUATIBHOM OTIAJIECHHOCTH OOBEKTOB OT Pa3BETBICHHBIX HMH(OPMAIMOHHBIX
CETEH.

B noxmane HaBoauTcs wuHpOpMaIMs B COCTAaBHBIX YacTAX YCTpoucTBa (0
nepeaTynuke, MNPUEMHUKE, MOAYJIATOPE M T.JA.), JETaJbHO pPAcCMaTPUBACTCA M
aHaJIu3UpyeTcs UuX paboTa. YuuThIBas HEOOXOAUMOCTh YMEHBIICHHS oO0beMa
YCTpPOICTBA W TIOBBIIICHWE KadyecTBa IIpMe€Ma CUTHAJIA, B CXEME€ MPUEMHHKA,
HarpuMep, HCHOJb3yeTCS MMIIOPTHAS »dJEeMEHTHas 0asza, KoTopas IO3BOJISET
MUHUMU3HPOBATH KOJIUYECTBO PaJIMOKOMIOHEHT. J[JI yemneBaeHus ke pa3padoTKu
CXEMBl MOAYJISITOpa M JAEMOIYJISITOpPA BBIOJIHEHbI HA MOMYJISAPHBIX OTEYECTBEHHBIX
MHKPOCXEMAX.

PaccmatpuBaeTcsi BO3BMOKHOCTh HCIOJBb30BAHUA U MUKPOKOHTPOJUIEPOB IJIS
IajJbHEHUIIeH MUHHUMHU3AIUN o0BeMa o0opy1I0BaHUS " MOBBIIICHUSA
(G YHKIIMOHAIBHOCTH PaJIMOMO/IEMA.

Jlureparypa: 1. [lynses B.A. ABTOMaTU3MpOBaHHAs CHUCTEMA HCCIIEIOBaHUS
napamMeTpoB MoHoc(epHoi Tuiasmbl Ha 6asze pagapa HP // Pagmorexnuka. Beeykp.
MeXBeJ. HayyH.-TexH. c0. — 2003. — Ne 135. — C.78-86. 2. Ilynaes B.A.,
JIuzoeyd B.U., I'anenun E.I1. Kanan nepenaun DaHHBIX JJISI OPraHU3alUK TOTOKOBOM
o0pabotku noHocdepHoit nndopmanuu // Becthuk HTY «XIIW»: Nudopmaruka u
MozaenupoBanue. — XapbkoB: HTY «XIIN». —2004. — Ne 34. — C. 153 — 156.
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ITPOI'PAMMHBIE CPEJICTBA BTOPUYHOM OBPABOTKHN
JKCIIEPUMEHTAJIBHBIX JTAHHBIX HAKJIOHHOI'O
PAJINO3OHIANPOBAHUSA NOHOC®EPHI

A.O. nppmt
Mapuiickuii rocygapcTBeHHBIN yHUBepcuTeT, Momkap-Ona, Poccus
saovu@mail.ru

Ilo JTAHHBIM HAKJIOHHOTO PaIMO30HIUPOBAHUS noHOChEepHI
KOpPOTKOBOJHOBbIMU curHajiaMu (KB) moxHO monyunTh nH(pOpMaIMio o mporeccax
B MOHOC(EpHOH IIa3Me, 0 €€ CTPYKType U COCTOsSHMHM. B HactosAmuii MOMEHT B
naboparopuu 30HAUpOBaHUS HoHOChepsl Mapl'V (Mapuiickoro rocyJaapcTBEHHOTO
YHUBEPCUTETA) HAKOIUICH OOJIBIIOW 00BbeM JIaHHBIX HAKJIOHHOTO 30HIUPOBAHUS
nonocdepsl (H3N) KB curnanamu c nauHeiHo-yacToTHOM Momysiiuen (JIUM); B
X0JIe PEryJSIPHBIX SKCIEPUMEHTOB OOBEM JaHHBIX MPOJOJDKACT YBEIHMYHBATHCS.
JanpHelmas o0paboTka 3TUX DKCIEPUMEHTAIbHBIX JaHHBIX (MIEPBUYHBIX JAHHBIX)
MIPUBOIUT K eIle OO0JIBIIIEMY POCTY 00BEMOB M pa3HO00pa3us naHHBIX. [Ipon3BoaHBIC
JaHHBIE 00Pa3yIOT UepapXUI0, JJIsl MOSCHEHUS 3TOro (pakTa BBEJAEM MOHITHE YPOBHS
AKCTIIEPUMEHTAIBHBIX JTaHHBIX. J[aHHBIE OOJIBIIETO MO HOMEPY YPOBHS MOJYYArOTCS
13 JIAaHHBIX MEHBIIIETO YPOBHS; TAaHHBIC MEHBIIIET0 M0 HOMEPY YPOBHS HE MOTYT OBITh
MOJTyYeHbI U3 JTAaHHBIX OOJIBIIEro 1Mo HOMepPy ypoBHA. MIMeroTcs cieayrolue JaHHbIC

(mo ypoBHsAM): 1 — omnudpoBaHHBIM cUTHaNT (OTCYETHI) C BBIXOJA MPUEMHHKA
MOHO30H/a; 2 — MOHOTPAaMMBbI, CIIEKTPHI MOMEX; 3 — TPEKH MOJI, CIEKTp (HOHOBOTO
IIyMa, XapaKTepPUCTUKH CTAHIMOHHBIX TMoOMeX; 4 — aMIUIMTYJIHO-4YaCTOTHBIC

xapaktepuctuk (AUYX) KB panunonunuii, Moenu MHOTOJIYy4Y€BOCTH, ONTHUMAaJIbHbIE
pabouyue YacTOTbl, OTHOUIEHUE CHUTHAI/IIYM; 5 — CTaTHUCTUKA BapUalUdid JTaHHBIX
ypOBHS 4.

[Tostomy  akTyampHa  @pobjieMa  CO3/laHusl  CHELHMAIU3UPOBAHHOIO
MIPOrpaMMHOTO KOMIUIEKCa sl pabOThl ¢ UepapXuel SKCIEPUMEHTANbHBIX JIaHHBIX,
BKJIIOYAsi BO3MOYKHOCTH MEPETCHEPAIMU IPOU3BOJHBIX JaHHBIX M BO3MOYKHOCTH
IIPOCMOTpPa HMMEIOIIUXCA JTaHHBIX. KpoMe Toro, Takoil HpOrpaMMHBIA KOMILJIEKC
JOJKEH 00ecrneurnBaTh MPOrpaMMHYI0 HHPPACTPYKTYPY IS peann3aluu, OTIaAKu U
anpoOanuu HOBBIX aJNTOPUTMOB OOpaOOTKM JaHHBIX 30HIUpOBaHUA. Takoi
MPOrpaMMHBIA KOMILJIEKC pa3paboTaH aBTOPOM W MCHOJB3YETCA JUIsl TOJy4YeHUs
HOBBIX PaguO(DU3NYECKUX JAHHBIX, B TOM 4HCIE Ui HccienoBaHus Iud@y3HOU
MHOTOJYy4€BOCTH, 3(P(}EeKTOB MarHUTOMOHHOTO paciuemwienus KB pannoBosH,
paccesuuss KB paaunoBoiiH Ha HMOHOCQEPHBIX HEOAHOPOJHOCTAX M JIPYTUX
UCCIIEOBaHUM,  TpeOyroIMX, MOAOOHO  IEPEUUCIEHHBIM  HCCIEAOBAHUAM,
NOCTH>KEHUSI BBICOKOI'O  pa3pelIeHHs] MO 4YacTOTE M BPEMEHU TPYIIIOBOIO
3ama3fblBaHMsl PaJMOBONH, a TakkKe TPeOyIoUIMX BO3MOXHOCTEH omnepupoBaHUs
O0JBIIMMHU 00BEMaMU Pa3HOOOPA3HBIX IKCIIEPUMEHTAIBHBIX TAHHBIX.
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I/ICUCJIEI[OBAHI/IE CBsA3U BAPI/IAIII/II71 QJIEKTPOMATIHUTHbBIX
MNOJIEU YHY-CHY JIMATIA30OHA C CEMCMHUYECKOU AKTUBHOCTBIO
H. A. Bapy. A. B. KosockoB

Pagnoactponomuueckuit unctutyr HAH Ykpaunsl, XapbkoB, YkpauHa
baru@rian.kharkov.ua

B HayuHoOIi nuTepaType coOpaHO OOJBIIOE YKCIO CBUAETENBCTB TOTO, YTO B
KaHyH U BO BpeMs 3eMJIETPSICEHUN B CEHCMOAKTUBHOW 00JAcTH HaOIIOAAeTCsl POCT
WHTEHCUBHOCTH ULIYMOBOI'O 3JEKTPOMArHUTHOro wu3nydeHus (OMU) B mmpokom
auana3oHe 4acTOT OT MWJUIMTEPI] 10 JAecATKOB kKuiorepi. HecMmoTps Ha oOmMpHBIMA
HKCIIEPUMEHTATBHBIA MaTepuai 10 HACTOSIIEr0 BPEMEHH HET YETKO BbIpaOOTaHHBIX
KPUTEpUEB CEJIEKINH BCIuieckoB DOMMU, cBs3aHHBIX C 3eMiieTpsiceHUsIMUA. OCHOBHBIM
MIPU3HAKOM, YKa3bIBAIOIIUM HA CBS3b PETUCTPUPYEMBIX AHOMAJIUN XAPaKTEPUCTUK
OMMU c celicMUYECKON aKTUBHOCTBIO, IPUHATO CUATATh UX BPEMEHHOE COOTBETCTBUE
MoMeHTaM 3emiieTpsiceHuid. JlanHas pa0OoTa TOCBSIIEHA HSKCHEPUMEHTAIbHBIM
HCCIIEIOBAHUSM XapaKTepuCcTUK DM, BBINOJHEHHBIM B CEHCMOAKTUBHOM PETHMOHE
Wuaum, 1 moucky KpuUTepHeB OTOOpa COOBITHI CBSI3AHHBIX C 3eMileTpsiceHusMH. B
paboTe MOABEPrHYTHI aHAINU3Y BapHalluii MarHUTHBIX KOMIIOHeHT DOMU s YHY-
CHY numanazona wactor (0,001 —30 I'm), u3mepeHHble B ABYX pPa3HECEHHBIX Ha
121 kM myHkTax BOsau3u roponoB Konxanyp (16,41° c.im.; 74,16° B.4.) u Kolinanarap
(17,34° c.m.; 73,75° B.A.) B mepuoa ¢ anpens nmo maid 2006 r. DKCriepuMeHTAIbHBIC
JaHHBIE TOJYYEHbI MPU MOMOIIU HICHTUYHBIX TPEXKOMIOHEHTHBIX MHIYKIHMOHHBIX
marautomerpoB LEMI-30, pa3paboranHbiXx JIbBOBCKMM LIEHTPOM HWHCTUTYTA
kocmuueckux wucciaengoBanni HAHY HKAY. BremonHeHa celekuus BCINIECKOB
OMMU, 3aperucTpupoBaHHBIX 3a BpeMsi MpPOBEACHUS HAOMIOJEHUN, W TPOBEACHO
HCCIIEIOBAHUE UX XapaKTEPUCTHUK, C IPUMEHEHHEM AJITOPUTMOB CIEKTPAJIBHOTO U
MOJIApU3AMOHHOr0 aHanu3a. [Ipeanoxkena MeTouka «OTOPAKOBKM» MECTHBIX TOMEX
U BBIpAa0OTaHbl KpPUTEpUH OTOOpa BCIUIECKOB, KOTOpPHIE MOTJIHM OBITh CBSI3aHBI C
celiCMUYECKUMHU COOBITHSIMU. B KaduecTBe OCHOBHBIX HH(MOPMAIIMOHHBIX MTApaMETPOB
JUTS CEJIEKIIUU BCILJIECKOB MCTIOJIb30BaHbI JaHHBIE 00 HHTEHCUBHOCTHU U MOJSPU3ALUU
CUTHAJIOB, MOJYy4Y€HHblE CHUHXPOHHO B 00OouX MyHKTax HaOmoneHus. OO6paboTka
AKCHEPUMEHTAIBHBIX JaHHBIX MMOKa3ajia, YTO HAKaHYHE U BO BpPEMs 3E€MIICTPSCECHMIA,
SMULEHTPHl KOTOPBIX OBUIM PACMOJIOKEHBI B HEMOCPEACTBEHHOM OJIM30CTH OT
MYHKTOB HAOJIIOIEHUSI, PErHMCTPUPOBAIOCHh YBEIMYEHHE KOJUYECTBA BCILJIECKOB
OMMU, oToOpaHHBIX MO MpeAJIoKEeHHOM B pabore Meroauke. Takum o00pas3om,
PE3YJIbTATHI BBHIIIOJHEHHOTO aHAIU3a CBUIETENLCTBYIOT O BOBMOXHOM CBsI3H d(pdekTa
yBenuueHue uyucina YHY-CHY BciuieckoB € NOATOTOBKOM 3€MIIETPSCEHUH, M
MOKa3bIBAIOT 3P (HEKTUBHOCTH MPEIOKEHHOIO METO/1a CEJIEKIIMHU COOBITU.
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BOJIHOBBIE BOSMYIIEHUS B HOHOC®EPE BO BPEMSA
YMEPEHHOI'O BEMJUIETPACEHUSA B I'PELIMN

B. II. bypmaka
WuctutyTt nonochepst HAH u MOH Vkpaunst, XappkoB, YkpauHa
viktor burmaka@ukr.net

[Ipoananu3upoBaHbl PE3yJAbTAThl HM3MEPEHUN Ha XapbKOBCKOM pajape
HekorepeHTtHoro paccesinusa 20 — 22 suBaps 2010 r. 22 suBapsa B ['peuuu, BOAM3U
ropona Ilatpa (paccrossHust 10 Mecta HaOmoaeHus okojo 1700 kM) mpou3ouLIO
4 3emnetrpsiceHuss ¢ Marautyaamu 5,3; 4,9; 4,5 u 4,8 B 00:47, 00:50, 10:53 u 10:59
cooTBeTCTBeHHO (37ech U nanee Bpems UT). ['eoMarHuTHY10 OOCTaHOBKY B 3TOT
MepuoJ MOXXHO CUHUTaTh CHOKOWHOW. W3mepenuss Obutm mpoBeaeHbl ¢ 13:00
20 saBaps 2010 r. mo 21:30 22 guBaps 2010 r.

JI71s1 moncKa BOJIHOBBIX BO3MYUIEHUH MCITOJIb30BAJIACh BHICOKOUYBCTBUTEIbHAS
METOJMKA, IO3BOJISIIOIIAS BBISBISATH BOJHOBBIE BO3MYILIEHHS C OTHOCHUTEJIBHBIMHU
ammuintynamu He menee 1 % [1 — 3].

AHanu3y noABeprajuch BHICOTHO-BPEMEHHBIE 3aBUCUMOCTH aOCOMIOTHBIX AN
U OTHOcUTENbHBIX AN/N Bapuanuil 31€KTpOHHOM KoHLeHTpauuu. [lorpemrHoctsb
ompenesieHusl TocJenHel B auama3oHe BbICOT 125 —-510 kM B (OHOBBIN JeHb
21 suBaps coctaBisuia 6 —34 %, B neHb 3emierpsiceHuid 22 sHBaps — 6 — 27 %.
MakcuMalibHbIE 3HAYEHUS] TIOTPEIIHOCTEN OTMEYAIOTCSI B HOUHOE BPEMS Ha BBICOTAX
BBIIIIE MAKCUMYyMa MOHHU3AIUH.

XapakTep aMIUIMTYJl BOJHOBBIX BO3MYyILIeHHH 21 —22 sgHBaps B LEJIOM
COOTBETCTBOBAJI XapakTepy aMIUIUTYJ B HEBO3MYLIECHHBIE IEPUOABI, IMOITYyYECHHBIE
Hamu panee [l —3]. K coxkaneHuro, Ha [aHHOM 3Tale HE YAAIOCh BBIICIUTH
BO3MYUIICHUS, KOTOPhIE MOXHO OBLIO ObI CBSI3aTh C BO3JEUCTBUEM 3EMIIETPSCECHHUS.
Bo03M0XHO, TabHENIINE UCCIEA0BAHUS IOMOTYT BBISIBUTh TAKWE BO3MYIIEHUS.

Jlureparypa: 1. bypmaxa B.Il., Tapaun B.M., Yepnocop JI.D. Pe3ynbraThl
WCCJICIOBAaHNUS BOJIHOBBIX BO3MYIICHHH B HOHOC(EPE METOJIOM HEKOT'CPEHTHOTO
paccestHust // Ycmexu coBpeMeHHOW paauodnektpoHuku, 2005, Ne 3, c¢. 4 -—35.
2. V.P. Burmaka, V.I Taran, and L.F. Chernogor Wave-Like Processes in the
Ionosphere under Quiet and Disturbed Conditions. 1. Kharkov Incoherent Scatter
Radar Observations // Geomagnetism and Aeronomy, 2006, Vol. 46, No. 2, pp. 183 —
198. 3. V.P. Burmaka, V.I. Taran, and L.F. Chernogor Wave-Like Processes in the
Ionosphere under Quiet and Disturbed Conditions. 2. Analysis of Observations and
Simulation // Geomagnetism and Aeronomy, 2006, Vol. 46, No. 2, pp. 199 —208.
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OCOBEHHOCTH MOJEJUPOBAHUS KOPPEJISIMUOHHOM ®YHKIIUN
HEKOI'EPEHTHO PACCESHHOI'O CUT'HAJIA

J. B. Koros', JI. ®. Yepnorop®
'Uncruryr nonocdepsr HAH n MOH Vipanusi, XapskoB, Ykpanma
2 XappKOBCKHM HaIMOHANIBHBIN YHUBepcuTeT uM. B.H. Kapasznna
dmitrykotoffl@gmail.com

Kak wu3BectHO, aBTOkOppemsiuonHas @yHkuus (AK®) HexkorepeHTHO
paccesinnoro (HP) curnana cnoxxasiM 00pa3oM (HEITMHENHHO) 3aBUCUT OT MapaMeTpOB
HOHOC(epHON TIIa3Mbl, TaKUX Kak TeMIlepaTypbl HOHOB M  3JEKTPOHOB,
OTHOCHUTEJIBHOE COJIEp’KaHHE HOHOB PA3JIMYHBIX COPTOB M T.A. B cBOIO ouepens,
3HAUEHUsl YIOMSIHYTBIX MapamMeTpoOB IJIa3Mbl MOJIBEPralOTCs CIOKHBIM BPEMEHHBIM
(CyTOUHBIM U CE30HHBIM) U  MPOCTPAHCTBEHHBIM  BapuanusMm.  [lpu
HKCIIEPUMEHTATBHBIX HCCIEIOBAaHUSAX HMOHOCPEpPHI sl 00ecleueHrs NpUeMIeMoro
YPOBHSI OTHOILIECHUS CUTHAI/IIYM MNPUXOAUTCS NPUMEHSITh 30HIUPYIOIINE CHUTHAJIBI
Oonpiiol nmuTenbHOCTH. COOTBETCTBYIOIIMI BBICOTHBIM HMHTEpBaJ, 3aHUMAaeMbIU
30HUPYIOLIUM UMIYJIbCOM, OOBIYHO MPEBBIIIAET XapaKTEPHbINA BHICOTHBIA HHTEPBAJI
M3MEHEHUs 3HAuYeHH mapamMeTpoB mia3mbl.  Kak  cienctBue, BO3HHUKAKOT
METOAUYECKHE TOTPEIIHOCTH B ONPEACICHUM 3HAYEHUW TeMmIepaTyp HOHOB,
ANEKTPOHOB M OTHOCHUTEIBHOTO COAEPKAHUS HWOHOB pPa3lW4yHbIX cOpTOB. Jlns
OLICHUBAHUS METOJMYECKUX IMOTPEIIHOCTEN C LENbI MOCIEAYIOUEH KOPPEKIUH
pEe3yIbTAaTOB HM3MEPEHUN HEOOXOIUMO NPOBOAUTH MojaenupoBanue AK®D HP-
CUTHAJIa ¢ YYETOM BCEX OCOOEHHOCTEH €€ MpaKTUUeCKOro MOJyYeHHs], BIUSIOMUX Ha
KOHEYHBIH pe3ynbTaT. Takoe MoenupoBaHue MPOBEICHO B HACTOSIIEH padoTe.

MopenupoBaHie TPOBOAWIOCH CIIEAYIOUUM 00pa3oM. B kauecTBe MCXOMHBIX
3HAQYEHUN  TEeMIEpaTyp M  HOHHOTO  COCTaBa  HCHOJb30BAJIUCh  JIaHHBIC
MEXIyHapoIHOU crpaBoyHOM Mojenu noHocdepsl IRI-2001. [lo >TuM JaHHBIM C
HEOOJIBIIUM [IAroM MO BbICOTE (0K0JIO 4,5 KM) ¢ y4€TOM peaibHBIX almnapaTypHbIX
napaMeTpoB pagapa Muctutyra nonochepsl npoBoguics pacuér AKD — pemanace
npsiMasi paauodusuveckas 3anada. Ilpu 3Tom ObUT yUTEH UMITYJIBCHBIA XapakTep
30HJUPOBAHUS, TPUBOJAIIMNA K HEMOHOXPOMATHYHOCTU CIIEKTpAa M3Iy4aeMOoro
CUTHAJA. Ilocne 3TOrO MIPOBOANIIOCH CYMMHUPOBaHHE MOJIYYeHHBIX
ABTOKOPPEISIMOHHBIX (PYHKIMHA Ha BBICOTHOM HMHTEpBaJie, COOTBETCTBYIOLIEM
peaNbHOMY HWHTEpBaly YCPEIHEHMsI JAaHHBIX NpH 00paboTKe sl XapbKOBCKOI'O
panmapa. B mporecce cyMMHUpOBaHUSI YYUTHIBAIMCH 0COOCHHOCTH mojydeHuss AK®D
JUISL  pacmpenenéHHON 1enu — HWOHOC(EpHOW IuUla3Mbl, a TakkKe alrOpUTMbI
YCPEIHEHUs, IPUMEHsSEMbIE Ha XapbKOBCKOM panape HP (TpaneummnpanbHOe
cymmMmupoBaHue). bouta nonyuyena o0o6mennas popmyina st MmoaenupoBanust AKO.
Takum o0pa3om, pe3yabTaThl NPOBEIECHHONM pabOThl JAlOT MPaKTUYECKYIO
BO3MOXHOCTh MonenupoBatb AK® HP-curnana c¢ yuérom Bcex (akTopos,
ONpENEIAOIINX €€ BU.
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PE3YJIBTATBI MOIAEJINPOBAHUSA
METOJINYECKHUX MOTPEITHOCTEM ONPEAEJEHUSI
AK® HP-CUTHAJIA 1 TAPAMETPOB HOHOC®EPHOW I1JTA3MBbBI

J. B. Koros', JI. ®. Yepnorop®
'Uncruryr nonocdepsr HAH n MOH Vipanusi, XapbkoB, Ykpanma
2 XappKOBCKHM HaIMOHANIBHBIN YHUBepcuTeT uM. B.H. Kapa3znna
dmitrykotoffl@gmail.com

[losBuBmMEcss ~ Bo3MOkHOCTH  moxenupoBanuss  AK®  HP-curnana,
YUUTBHIBAIOIIUE BCE CYIIECTBEHHbIE OCOOCHHOCTH €€ MPAKTUYECKOro MOJyYeHHUs,
IIO3BOJIMIIM ~ MEPEUTH K  OLCHHUBAHUID  METOAUYECKUX  IOTPELIHOCTEN
JKCIIEpUMEHTaNbHOro omnpeaeneHuss kak camoil AK® HP-curnama, Ttak wu
MOTPENIHOCTEN OleHuBaeMbIX o mnoidydeHHo AK®D mnapameTpoB uoHOChepHOM
IJIa3MBbl, TAKUX KaK TEMIIEPATypbl HOHOB, 3JIEKTPOHOB U OTHOCUTEIIBHOE COJIEPKAHUE
VOHOB Pa3JINYHbIX COPTOB.

Meroanueckue norpemHoct AK® i Kax10i paccMaTpUBaeMON BETUYUHBI
3a7CPKKU  ONPENCIUIMCh KaK pa3HULA MEXAy 3HAYCHUSMH, IIOJYYECHHBIMU B
pe3ysibTaTe peHieHus] NpsIMOM paguoPpU3MUecKOd 3ajayu JJis JAHHOM BBICOTHI, W
3HaueHUsAIMH cymMapHoid AK®, koTopas COOTBETCTBYET 3KCIIEPUMEHTAIBHO
ONIPEEIISIEMOM.

«OKCHEPUMEHTAIIBHO TMOJy4aeMble» MapaMeTpbl IUIa3Mbl ONPEACIUINCH B
pe3ynbTrate pelieHus oO0paTHOM paauodu3myeckoil 3agaud JUisi CyMMapHOM
HOPMHUPOBAHHON aBTOKOPPENSALMOHHON (QyHKIMU. MeTonuueckre MOrpenHoCcTU
napamMeTpoB HMOHOC(EpHOM TUIa3Mbl  ONPENETSUINCh KAk  pa3HULAa  MEexAy
«M3MEPEHHBIMUY» U UCXOAHBIMUA MOJIECIIbHBIMUA 3HAYCHUSIMHU.

Pe3ynpTarsl IpOBEIEHHOTO MOAEIMPOBAHUS ITIOKA3BIBAIOT, YTO B PsAJIE CIy4yacB
METOMYECKUE MOTPEIIHOCTH OINPEACIICHUs TEeMIEpaTyp 3apsKEHHBIX YacCTUIL
noBoJbHO 3HauuTenbHbl (M0 550 K ana temmepatypsl moHoB u ao 250 K ans
TEeMIIepaTyphbl AJIEKTPOHOB HOYBI0O B MUHMMYME COJHEYHOW aKTUBHOCTH) U MOTYT
IIPUBECTU HE TOJIBKO K KOJMYECTBEHHBIM, HO M K KAa4E€CTBEHHBIM WCKAKCHUIM
MOJIy4aeMbIX MOHOC(EpPHBIX MapaMeTpoB, B OCOOEHHOCTH, BBICOTHBIX Mpoduiiei
OTHOCUTEJIBHOTO COJAEPKAaHUSI HOHOB TeJUsA. BBIABICHBI CJI0XKHBIE 3aBUCHUMOCTHU
MEXKY NOTPEIIHOCTAMHU UCKOMBIX ITapaMeTpoB. [lokazaHo, YTO Ii1aBHOM NPUYUMHOU
CMEIIEHUS OLEHOK MapaMeTpoB MOHOC(HEPHOU IUIa3Mbl SABISAETCS HEPABHOMEPHOCTH
MomHoctTh HP-curnana u OTHOCHUTENBHOrO COAEpKaHUS HOHOB BOJOpPOJA HA
MHTEpBAJIaX BBICOTHOTO ycpeaHeHUs n3MepeHHbIX AKD.

HoBu3Ha 1poBeIEeHHBIX UCCIENOBAaHUM COCTOUT B TOM, YTO BIIEPBBIE IIOMUMO
CMEIICHUS OILICHOK TEeMIeparyp 3apsuKeHHBIX YacTUIl ObUIO OLIEHEHO CMEIEHHUE
3HAYEHUW OTHOCHUTEJILHOI'O COAEPKAHKUS MOHOB BOJAOPOJIA U I'EJINsl, a TAKKE OLICHEHO
BIIMSIHUE KAXKJIOI'0 U3 pacCMaTpUBAEMbIX I1APAMETPOB IUIa3Mbl HAa PE3YJIbTUPYIOLIYIO
IIOI'PEIIHOCTD U3MEPEHUM.
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CE30HHBIE BAPUAIIMN KOHIIEHTPALIMU DJIEKTPOHOB B
HMOHOC®EPE HA PA3HBIX ®A3AX 23-I'0 IIUKJIA COJTHEYHOM
AKTHUBHOCTH

M. B. JIsmenko
Wuctutyt nonochepst HAH u MOH VYkpaunsi, XappkoB, YkpauHa
mlyashenko@ya.ru

B paGotre mpeacTaBieHbl pe3ynbTaThl aHajdu3a CE30HHBIX BapHUalMid
KOHIEHTpAIMU 3JeKTpOHOB N B HMOHOC(EpHOU Ma3mMe B Auana3zoHe BbIcOT 200 —
750 kM Ha pasHbIX (azax 23-ro nukia coaHedyHor akTUBHOCTH (CA). BhIsBIICHBI U
00BsiCHEHbl A(@EeKThl CE30HHOM M TMOJYroJIOBOM aHOMajiWii B BapualUAX
KOHIIEHTpauu N.

Kak wu3BecTtHO, 3(h(PeKT Ce30HHONM aHOMaNUU 3aKIIOYAeTCs B IMPEBBIIICHUU
3UMHUX 3HauyeHUW N HaJ JIETHUMH B OKOJIOMOJYJEHHbIE 4Yachl Ha BBICOTAX
MakcumyMa oosactu F2 nonocdepsi.

B nepuon munumyma CA 3UMHHE OKOJIONOJIY/ICHHBIE 3HAU€HUsI N MPUMEPHO
Ha 10— 15 % npesbimanu netHue. [Jna makcumyma CA MOJIy4eHO, 4TO 3UMHHUE
3HaueHus N B 2,5 — 3 pasza Oomblie JieTHUX B JHEBHBIC yackl. Ha pa3ax pocta u ciana
CA B OKOJIONIONYZIEHHBIE Yachl 3MMHUE 3HaU€HUs N MPEBbIIIAIN JIETHUE IPUMEPHO B
2 —2,5 paza. Cnenyer OTMETUTh, 4TO 3(PPEKTbl CE30HHONW AHOMAJUU HAa BHICOTAX
BBIIII€ U HUXKE BBICOTHI MaKCUMyMa cJ10si F2 1 HOUHbIE Yachl HE MPOSIBISUIUCH.

[TonyrogoBasi aHoManust 3aKJI0YaETCS B TOM, YTO KOHIIEHTpAIKS 3JIEKTPOHOB B
MEePHUO/Ibl PABHOJECHCTBUMN MPEBbHIIIACT 3HaUeHus1 N B EPUO/IbI COJIHLIECTOSTHUH, KaK B
THEBHBIX, TAK U HOYHBIX YCJIOBUSX.

B nepuon pocta CA nonyueno, uro N B Makcumyme obnactu F2 nonocdepsl B
MEPHUO/Ibl PABHOJCHCTBUN B OKOJIOMOIY/IEHHBIE Yachl IPEBBIIIAIOT 3HAUCHUS N 3UMOM
npumepHo Ha 35-40%, a nmerom — Ha 70 %. B HOuHBIE 4Yachl MOJYroj0oBas
aHOMaJIus He HaOJI0Janach.

B makcumyme CA pgHem 3Hauenuss N B NEpPUOJbl BECEHHETO U OCEHHETO
PaBHOJACHCTBUIM MPEBBINIAIOT 3UMHUE Ha 15 %, netHue — Ha 78 %. B HOUHBIE Yachl
3HaueHuss N B NEPHUOJbl PABHOJIECHCTBHI MPEBBIIAIOT 3HAYEHUS KOHIEHTPALUU
AJIEKTPOHOB B MEPHOJIbI COTHILECTOSIHUI TpUMEpPHO Ha 55 — 60 %.

Ha d¢aze cmaga CA »>¢dexTsl MonMyrogoBo aHOMaIuW 3aKJIIOYaINCh B
cienytonieM. OKOJIONONYACHHbIE 3HAYEHUSI KOHLIEHTPALMU JJIEKTPOHOB B MEPUOIbI
paBHOAEHCTBUI npuMepHo Ha 10 % mnpeBblmanu 3HayeHuss N B NEPHUOJ 3UMHETO
cosHecTostHUA U 30 % 1 neTHero nepuona. B HOUHBIX yclnoBUAX 3HaYeHHsS N B
PABHOJEHCTBEHHBIE IEPUOIBI ITPEBBILIAIN 3UMHHUE TpUMepHO Ha 35 — 40 %.

B Munumyme CA BBISIBICHO, YTO BECEHHHME M OCECHHUE 3HadyeHus N
MPEBBILIATN 3MMHUE U JIETHUE MPUMEPHO Ha 6 %.

PaccMoTpensl U 00BsICHEHBI MEXaHU3MBbI MOSBJICHUSI CE30HHOW U MOJIYTOJJ0BOM
AHOMAJIUM.
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MOJIEJTUPOBAHHUE BEPTUKAJIBHOM KOMIIOHEHTbI
ANODPY3INOHHOU CKOPOCTU HOHOC®EPHOMU I1IJIA3MbI

A. E. MupomHukoB
WuctutyTt nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YkpauHa
moneytu@gmail.com

[lepenoc nmna3mel B F2 001acTH MPOUCXOIUT B IOJIE€ CHUJIBI TSKECTH 3a CUET
npouecca AupQy3uu, a TakKe TMOoA JACUCTBUEM TEpMOC(EPHBIX BETPOB U
JIEKTPUYECKUX ITOJICH.

Huddy3us npoucxoauT B HANPABICHUM MaJ€HHUS KOHILIEHTPALMK YacTHI[ U
BEJET K PaBHOMEPHOMY HMX pacHpeelIEHHI0 MO0 BCEMY 3aHUMAeMOMYy OOBEMY.
Huddy3us Bo3HUMKAET NpU HAIMYMKM B IUJIa3M€ TpajueHTa KOHUEHTpaluH, IOJ
BIIMSIHUEM TPAJUEHTA TEMIIEPATYPHI, & TAKKE IO JEUCTBUEM DJIEKTPUUECKOTO ITOJIA.

B noknage paccmarpuBaeTcs  MOJECIHMPOBAHHUE TOJIBKO  BEPTUKAIBHOMN
cocrapisitomie  1updy3MOHHOH CKOpPOCTM HMOHOC(EPHON IIa3Mbl, B BHUAY
CJIEAYIOIUX MPUYMH: B CPEAHEIIMPOTHOM 00JIACTH BEPTHUKAJIBHAS COCTABIIAIOLIAS
ABJSACTCS NPEBAIMPYIOLIEH; XapbKOBCKMU paxap HP, ¢ nomompro KOTOporo
IIPOBOJATCS MCCIIENOBAHUA, B HACTOAILEE BpEMs IIO3BOJIAET HU3MEPATH TOJIBKO
BEPTUKAJIbHYIO COCTABIISIOUIYIO Ipeiida.

BeprukanbHas  kommnoHeHTa AUG(Y3MOHHOHM  CKOPOCTH  ONpeaensieTcs
BBIPAKCHUEM

1 oN,, mg 1 or. +1T)
N, 0z K(Te+T,) Te+T. oz

[lepBoe ciiaraemoe B KBaJIpaTHBIX CKOOKax JaeT BKJIaJ B JAuDPy3HOHHYIO
CKOpPOCTh B BHJI€ HHUCXOJSIIEr0 JBIXKEHHS HIKe MakcuMmyma F-obmactu wu
BOCXOJISIIIETO JBHKEHUS BBILIE MakcuMyMa. [[Ba Apyrux ciaraemslX, Kak IpaBUIo,
COOTBETCTBYIOT HHUCXOJAIIEMY JBWKEHHUIO IUIa3Mbl. [l MonaenupoBaHusl ObLId
BBIOpaHbl TPU YPOBHS COJIHEYHOM AKTUBHOCTHM — HHU3Kas, CpPEOHSS U BbICOKas
AKTUBHOCTb. JOTH YPOBHHU XapaKTEpHU30BAJIUCh YUCIAMU COJHEYHBIX msaTeH W = 0,
100 u 200. PacyeTbl NpOBOAWINCH JI1 JHEBHBIX M HOYHBIX YCIOBHI 3UMHETO U
JIETHEro Ce30HOB. JlJIsI pacdyeToB BBICOTHBIX pPACHpEACICHUNM KOHUEHTpAaUUd U
TEMIEPATYP HOHHU3UPOBAHHBIX W HEUTPAJBHBIX KOMIIOHEHT HCIOJIb30BAIUCH
MeXAyHapoJiHas crpaBouHas Mojesib uoHocdepsl IRI-90 u monens HeWTpanbHON
atmocdepsr MSIS-86.

V,=-D,sin’I[ 1.

Jluteparypa: 1. MHUsanos-Xonoowwii I.C., Muxatinoe A.B. Ilporuno3upoBaHue
coctostHust noHocepsl. — JI.: T'mnpomereonsaat. — 1980. — 190 c. 2. /[zrob6anos /1. A.,
Ocmposckuu I''H., Muxatinos A.B. ]JlonroTHble Bapuallud aTOMHOTO KHUCIOpOJa B
tepMmocepe, paccuuTaHHble U3 HOHOCEpHBIX JaHHBIX // ['eomarHeTusm wu
aspoHomus. — 1984. — Tom 24. — Nel — C. 69 — 72.
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OIITUMAJIBHOE OBHAPY XEHHUE KPATKOBPEMEHHbBIX
KBABUIIEPUOJNYECKHUX TPOLECCOB B HOHOC®EPE
C. B. ITanacenko, JI. @. YepHorop

XappKOBCKHM HallMOHANBHBIN yHUBepcuTeT nMenn B.H. Kapasnuna, XappkoB, YkpanHa,
Leonid.F.Chernogor@univer.kharkov.ua

B Hacrosimee Bpemsi 3HAUMTENbHOE BHUMAHHE YIENSETCS OOHApYKEHUIO
KBa3UIEPUOIUYECKHUX MTPOLIECCOB, IIUTEIBHOCTh KOTOPBIX HE MPEBBIIIAET HECKOIBKO
nepuooB (KpaTKOBpeMeHHble KBazunepuogauueckue rmnporeccsl — KKII). s
ooOHapyxenus KKII na ¢oHe momex MCHOB3YIOTCS KJIACCUYECKHE U COBPEMEHHbIE
METO/Ibl CHEKTPAJIBHOIO OLICHMBaHUSA (OKOHHOE U aJlallTUBHOE MpeoOpa3zoBaHUs
Oypre (OIID u AIID), BeiiBneT-npeodbpazosanue (BII) u np.). IIpu sTom pemienue o
Hanuuud B aHanusupyemoM nporecce KKII mpunumaercs nubGo Ha OCHOBE
BU3YaJIbHOTO aHaJM3a JUHAMUYECKOIO YaCTOTHOTO CIIEKTpa HCXOIHOrO Ipoliecca,
1100 MmyTeM BBeJEHUs CyObEKTUBHBIX KpUTEepueB 0e3 pacuyeTa ux 3p(HeKTUBHOCTH.

Lenbio HacTosAmeld paOOThl SABISETCS HM3JI0KEHHUE PE3YJbTaTOB MPUMEHEHHS
cratucTuueckoro mnoaxoaa k oOHapyxenuto KKII, ocHoBanHOoro Ha Teopuu
ONTUMAJILHOTO OOHAPY>KEHHSI TPOLIECCOB Ha (hOHE TTOMEX.

B xauectBe moaenn KKII ucnonbs3oBancs 1yr rapMOHUYECKOTO KOJIeOaHUS C
MOCTOSIHHON aMIUTUTYJIOM U JITUTEIbHOCTBIO, PABHOM 1IEJIOMY WJIA JPOOHOMY YHUCITY
NepuoJoB (HO HEe MeHee OAHOoro nepuona). CuuTanoch, YTO NMOMeXa MPEACTaBIISIET
co0Ooli anauTUBHBIN Oenbiii 1ymM. BHauarne omnpeensiuch 3HaA4eHUsT BEPOSTHOCTEH
JIO’KHOM TPEBOTH Py U MPOITyCKA CUTHANA Py IPU PA3TUYHBIX JUIMTEIbHOCTH (OJUH —
HECKOJIBKO TIEpH0I0B) U 1miare auckperusamnuu (m = 6 — 180 orcuetor) KKII, a Taxxke
MIPU pa3HbIX OTHOIIEHUSAX curHain/momexa (¢ = 0,1 —2).

[Tokazano, uro npu paBenctse juuTenbHocTH KKII nnTepBany o6paboTku py,
pe3Kko ymeHbIaercss ¢ poctoM m. Yxke npu m =30 ona cocraBnsger 4,8 % u
yMeHbIIaeTcss Ha 4yeTbipe nopsaaka npu m=90. Ina g = 0,1 — 0,3 BEpOATHOCTb Py
BeqMka U cocraBusger 99,5 — 58,8 % coorBeTrcTBeHHO. s g =1 3Ha4YeHUE py

CYILIECTBEHHO YMEHBIIIACTCS TIPU YBEIIMUCHUU 1.
Ecnu unTepBan o6paboTku B TpH pasa mpesbimiaet anutenbHocth KKII, mpu
m < 15 p,, uamensercsa ot 19,8 no 31,4 %, a p,. nexur B npeaenax 7,2 — 48,9 %.
VYBenuueHne BEpPOSTHOCTEHW JIOKHOW TpPEBOTM UM TMPOIYCKa CHUTHaja BBI3BAHO
paccorjiacopaHueM BpeMeHH O0o0paboTKM U JUIMTENBHOCTH Mpollecca, UTO
AKBUBAJICHTHO YXY/IIIEHUIO UCXOIHOT'O OTHOIIEGHUS CUTHAJI/TIOMEXa.
[IpuMeHeHHEe CTAaTUCTHYECKOTO MOJAX0/a IS OOHAapyKeHUsT MOHOC(HEPHBIX
KKII gano BO3MOXKHOCTh CYIIECTBEHHO YIYUIIUTh BPEMSI-TIEPUOIHYIO JIOKATHU3AIUIO
KBa3UIEPUOIUUECKOTO Tpoliecca, a Takke OTPUILTPOBATH alepuoAUYECKUEC
BBIOPOCHI ¢ JUIUTENbHOCTRI0O MeHbIIe Tiepuoga KKII, kotopsie Ha mpakTHke OOBIYHO
CBSI3aHBI C UMITYJIbCHBIMH TIOMEXaMHU M MPOSBISIIOTCS Ha crnekTporpamMmax OIID wu
AII® B BUJE JTOKATU30BAHHOTO 110 BPEMEHH IIHPOKOIIOJIOCHOTO TIpoiiecca.
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IMAPAMETPHI BOJTHOBBIX BO3SMYIIEHUI B MOHOC®EPE
C UCHIOJIB30OBAHMUEM TEOPUHU OIITUMAJIBHOI'O OHEHNBAHUA
C. B. ITanacenko, JI. @. YepHorop

XappKOBCKHM HallMOHANBHBIN yHUBepcuTeT nMenn B.H. Kapasuna, XappkoB, YkpanHa,
Leonid.F.Chernogor@univer.kharkov.ua

3amaun, CBSI3aHHBIE C MCCIEIOBAHMEM BOJHOBBIX Bo3MylueHuit (BB),
BO3HUKAIOT B paauodusmuke, reopusuke, akyCTUKE, CEHCMOJIOTUU, METEOPOJIOTHH,
KiuMmartogoruu u T OkaspiBaercs, uyrto BB compoBoXkaaroT BXO0XKICHHUE
KOCMUYECKUX TeJl U anmnapaToB B atMocdepy 3eMiiu, 3eMIIETPSICEHUSI U U3BEPKEHUS
BYJIKAHOB, MPOXOXKIEHUE MOTOAHBIX (POHTOB W T. I. HeoOXoauMOCTh KOHTpPOJs
TaKMX TMPOLIECCOB M  BBI3BIBAIOLUIMX HMX HCTOYHUKOB TpeOyeT pa3paboTku
BBICOKOI(D()EKTUBHBIX ~METOJOB  OLIEHUBAHUS MApaMeTpoOB  MPOILECCOB  TMpH
OTHOCUTENBHO HeOonbIuX (mopsaka 0,1 —2) OTHOIIEHUSIX CUTHAJI/TIOMEXa .

Lenbio HacTosAmeld paOOThl SABISETCS M3JI0KEHHUE PE3YJbTaTOB MPUMEHEHHS
CTaTHUCTHUYECKOr0 TMOJXO0Ja K OlleHMBaHUIO mapamerpoB BB B unonocdepe,
OCHOBaHHOTO Ha TEOPUU ONTHMAJIBHOTO OLIEHUBAaHMS IAapaMETPOB IMPOLIECCOB HA
dhoHe nmomex.

PesynbTaTel aHamM3a  DKCHEPUMEHTAJBHBIX  JAaHHBIX  [OKa3ald, 4YTO
auTenbHOCTh BB 0OBIMHO coOCTaBisieT HECKONbKO NepuojoB, T.e. BB — 370
KpaTkoBpeMeHHbIH kBazunepuoanueckuit mpouecc (KKII). B kauectBe mogenu KKIIT
ynoOHO BBIOpAaTh ILYr TapMOHHMYECKOro KOJICOAHHs [UIUTENbHOCTBIO ¢, =VT,

rne T — ero mepuon, v=1-15. [lomexa MoaenupoBasiach QJIJAUTHBHBIM O€JIbIM
ITYMOM.

[lokazaHo, YTO OTHOCUTEIBHAS MOTPEIIHOCTh A orleHKH orubatomeit 4 (A(A4))
u t, (A(%,)) npomecca mpu uuciae orcueToB m <15 cocrasuser 18,6 —89,9 %.
OTtHocutenbHas norpemHocTh oneHku BpeMenu Havana KKII 7 (A(7)) ans tex xe
3HaueHuid m pasHa 3,0 — 14,3 %. Ilpu m = 180 u g = 3 3Hadenus A(4), A(t,) n A(7)
nocturarot 5,3, 5,3 1 0,9 % cooTBETCTBEHHO.

O6napyxeno, urto npu oneHke orubarmeir KKII ¢ wucnonas3oBanuem
QITOPUTMOB TEOPHHM ONTHUMAJIBHOTO OLEHUBAHHUS HMMEET MECTO JIMIIb ClydalHas
MOTPEIIHOCTh  OLEHKW. IIpr  WCHONB30BaHMM  OKOHHOTO MW aJalnTUBHOIO
npeobpazoBanuii. dypee (OIID u AIID) BoO3HMKAET elIe CUCTeMaTHYecKas
MIOTPELIHOCTD, CBSI3aHHAS C 3aHUKEHUEM 3HAUYEHUS A 10 CPABHEHMIO C HCTUHHBIM. Ee
3HA4YEHUSI MOTYT JocTurath 24,4 — 66,7 % nist pa3nyHbIX OKOH, IIMPUHA KOTOPBIX B
Tpu pasa Oosnbie guureasHocTy KKII.

[IpuMeHEHHE ONHMCAHHOTO CTaTUCTUYECKOrO TMOAXO0Aa JJIsl  aHalu3a
HaOmoaromuxcsd B Me3ochepe KBa3UIEPUOAMUECKUX MPOLECCOB, OTHOCSIIMXCSA K
10 HOA6ps 2004 roga mosBonuno BeiiBUTH BB ¢ 7=60 muH, £,=120 MuH 1
I'=80 mun, ¢,=80MuH, HMEONMX OTHOCUTENbHYIO ammauryny 0,1 u 0,2
cootBeTcTBeHHO. PesynbraThl OII® u AII® narot Gosee rpyOyio OLEHKY NEpHOIaM
U JUIUTETHLHOCTSIM IPe00IaiatonX KBa3uepruoIniecKuX MpoLeccoB.
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WCCJIEJJOBAHUE BO3MYIIEHU HOHOC®EPHOM I1JIABMBI,
BBI3BAHHBIX 3AITYCKAMMU TSXKEJBIX KOCMAYECKHUX PAKET

L. O. Perbman, O. U. Ilogbsunii
HannoHanpHbIM TEXHUYECKUM YHUBEPCUTET «XapbKOBCKUN MOJUTEXHUYECKUN HHCTUTYT,
XappKoB, YKpanHa
iion@kpi.kharkov.ua

B noxnane paccmarpuBaeTcsi BIMSHHE HAa HOHOC(PEPHYIO IJIa3My 3aIlyCKOB
TSOKEIBIX KOCMHUYECKUX pakeT. B 3ToM ciydae HMCKYCCTBEHHBIE BO3MYIICHUS
aTMoc@epbl 1 HOHOC(HEPhl BOZHUKAIOT 32 CUET MOCTYIUICHUSI B OKPYIKAIOILIYIO Cpeny
SHEPIUM CTOpPaHUs PAKETHOrO TOILIMBA, BHIOPOCOB Pa3IMYHBIX BEIIECTB B TCUCHHUH
ATOTO Mpoliecca U nepeMenieHns pakena ABUTATENST PaKeThl HA aKTUBHOM YYacTKE B
OKOJIO3EMHOM KOCMHYECKOM MPOCTPAHCTBE.

JIeMOHCTPUPYIOTCS ~ DKCIIEpUMEHTAJbHbIC  JaHHBIC, IOJy4YeHHbIE  Ha
MCCJIEeI0BATEILCKOM pajiape HEKOrepPEeHTHOIO paccestHus BO BpeMsl 3alyCKOB
TSOKEIBIX KOCMUYECKHX pakeT ¢ KocMojJpoma balkoHyp, MpHUBOASTCS OCHOBHBIE
XapaKTEePUCTUKHU pakeT-Hocutesnel. PaccMarpuBaeTcss MeToiuka oOpabOTKU JTaHHBIX
M3MEPEHUST OTHOIICHUS MOITHOCTH CUTHAJIa U IIyMa C IeJIbIO MOJIy4YeHHsS] BHICOTHO-
BPEMEHHBIX 3aBUCHUMOCTEH CEUECHUs paccesHuss HOHOCHEpHON IuTa3Mbl, a TaKKe
METOJMKAa  JWCIEPCHOHHOTO  aHajiuW3a JTUX  3aBUCUMOCTed.  Pe3ynbTaThl
30HJIUPOBaHUSI HOHOC(HEpPHl  MPUBOIAATCS B BHUIE TpaduKOB, OTOOPAKAIOMIUX
BBICOTHO-BPEMEHHBIE 3aBUCUMOCTHU CEUYEHUS paccesiHUs MOHOC(EpHOM IMIa3Mbl U UX
JVCIIEPCHOHHOTO aHAJIN3A.

CorocraBiieHle Pe3yJIbTaTOB aHAIM3a DJKCIEPUMEHTAIBHBIX JIAHHBIX C
M3BECTHBIMU XapaKTEPUCTUKAMU BOJIH (B YACTHOCTH, CKOPOCTEH pacIpOCTPaHCHUS U
BPEMEHHBIX MacCIITa00B), CIIOCOOHBIX PACTIPOCTPAHATHCS HA HOHOC(HEPHBIX BBHICOTAX,
MO3BOJIACT CHOPMYIUPOBATH TUIOTE3y O TOM, YTO MPH 3alycKax THKETBIX
KOCMHYECKUX pakeT M HX TMPOXOXKICHUS dYepe3 HoHochepy TeHEepUpYyTCs
MeJIJIEHHbIE MarHUTOTUAPOJIMHAMUYECKHE U BHYTPEHHUE TPaBUTAIIMOHHBIC BOJTHBI.

B nokmame Ha OCHOBE TMOJYYEHHBIX SKCIEPUMEHTAIBHBIX PE3YIbTaTOB
BBICKA3bIBACTCS TPEJIOJIOKEHHE, YTO IepBOE IO BPEMEHH PErUCTPUPYEMOE
BO3MYIIIEHHE (Yepe3 HECKOJIbKO MHHYT TIOCJIE€ CTapTa pakKeThl) BBI3BIBACTCSA
MemneHHubiMu  MI'JI  BomHamu [1], pacmpoCTpaHSIIONIUMHUCS CO  CKOPOCTSMH
3 -5 km/c. Cnenyroiiee Bo3MyllleHHe peructpupyercs uepe3 40 — 50 MuHyT H
BBI3BIBACTCS, IO-BHAMMOMY, BHYTPEHHHMH TPaBUTAMOHHBIMH BOJHaMu [2],
pacrpoCcTpaHsIMmMUMHUCS co ckopocTsimu 10 1000 m/c.

Jluteparypa: 1. Copoxun B.M., @eooposuu I'.B. ®uzuka mennenubix MI'J[-BonH B
noHocepnot mnaszme. — M.: Duepromzgar. — 1982. — 134 c. 2. Toccapo 3.3.,
Xyk V.X. Bonnasl B atmocdepe. — M.: Mup. — 1978. — 532 c.
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IMAPAMETPUYECKAS AJJAITAIIASI MOJIEJIEM NOHOC®EPBI C
NCIHOJIb30BAHUEM GNSS TEXHOJIOI'MHU
B. O. Casunos', B. II. lenenok', E. B. Murypa', C. H. ®xepko’

: XappKOBCKHM LIEHTp HHCTUTYTa Kocmudeckux uccienosannii HAHY-HKAY, XapekoB, Ykpanna
kharkov_ikd@ukr.net

2 Hayunslii nenTp BoeHHO-BO31yIIHBIX CHJI, XapbKOB, Y KpanHa
flerko@ukr.net

[losiBieHME W pPa3BUTHE CIYTHUKOBBIX TEXHOJOTHM NO3WLHOHUPOBAHUS
MPEIOCTABUIIO YEJIOBEYECTBY YHUKAJIBHBIA MHCTPYMEHT JUISl U3y4YeHUs MOHOC(hEpHI.
TomukoM K pa3BUTHIO METOJOB W QJITOPUTMOB M3YYEHHS] HOHOCHEpPHl C
MCIIOJIb30BAaHUEM TJIOOAJIbHBIX HaBUTAIMOHHBIX cHYTHUKOBBIX cucteM (I'HCC)
MOCITY’KWJI TIOUCK TEXHOJOTHM IMOBBINIEHUSI TOYHOCTH IMO3UIIMOHUPOBAHUS 3a CUET
BbIJICJICHUS M KOMIIGHCAlMM  HMOHOC(EpPHOM  MOTPEeIIHOCTH  HU3MEPEHHI.
JIeliCTBUTENIBHO, YCTAHOBKA B TOUKAaX C MU3BECTHBIMU KOOPAMHATAMHU JBYXYaCTOTHBIX
['HCC npueMHUKOB MO3BOJSIET B pealbHOM MacuiTabe BPpEMEHHU MOJIydyaTh JaHHbIE
00 o011eil nHTerpaIbHON KOHUEHTPAIUU 3JEKTPOHOB BIOJIb TPACC PACIPOCTPAHEHUS
CUTHAJIOB OT CIYTHHKOB. B [anpHellleM C HCHOJIB30BAHHEM HM3BECTHBIX
TEOPETUYECKUX MOjJeNied 3TH  JaHHble  TpPaHCHOPMHUPYIOTCI HAa  TPACCHI
pacupoCTpaHEHUs] CUTHAJIIOB K MOOWJIBHOMY NPHEMHHUKY, KOOPAMHATBI KOTOPOTO
HEU3BECTHBI M TPeOyIoT ompejeneHus. Takoid MeToJ KOMIEHCAIlMd HOHOCPEpHOU
norpemHoctd ['HCC u3MmepeHuil 3an0keH, HaIpuMep, B CUCTEMAX LMIMPOKO30HHOM
muddepeHuranbHOM HaBUTAIMM, W3BECTHBIX Ha mnpakTtuke kak WAAS, EGNOS u
MSAS. TeMm He MeHee, Kak Mokazan psij uccienoBanuid ucnonap3doanue 'HCC s
U3y4eHUs MOHOC(Eepbl UMEET IOMOIHUTEIbHBIA MPEUMYyIlIecTBA U OCOOEHHOCTH,
MO3BOJIIIOUIMX NPUMEHATHh PE3yJbTaThl HE TOJBKO B 3ajadyax IMO3ULIUOHUPOBAHUS
MPU3EMHBIX OOBEKTOB, HO M OOBEKTOB, HAXOASIIMXCSA B HMOHOC(PEPHOM CJOE€, B
3a/la4ax pPaJguoO4YacTOTHONO MOHUTOPHHIA M B HCCJIEHOBAaHUAX COJHEYHO-3EMHBIX
CBSI3€M U1 KOCMUYECKOM ITOTOJIBI.

B noknaze mpencraBieHbl pe3yiabTaThl aHAIM3a JOCTOMHCTB M HEIOCTATKOB
M3BECTHBIX METOJIOB M3YUYEHUSI TEKYIIETO COCTOSIHUS HOHOC(EPHI C UCIIOIB30BAHUEM
'HCC. Ilpennoxensl M OOOCHOBAaHbI METOIbl W AJTOPUTMBI TMapaMeTPUUECKOU
ajanTalMi  TEOPETHUYECKUX  NpelCTaBleHUd  uoHochepsl  (Mopenel) ¢
ucronb3oBanueM peanpHbix u3MepeHuilt [HCC npuemnukoB. IlpuBeneHsl
HEKOTOPBIE pE3YyJbTAaThl SKCIEPUMEHTANBHBIX HCCIECAOBAHUN C IPUBICYEHUEM
uHpopmaruu noctrosiHHo aAeictByromux ['HCC cranuuii, G0pTOBBIX H3MEpEHUN
I'HCC npueMHHKOB HHU3KOOPOUTANIBHBIX KOCMHMYECKHX amllapaToB W pajapoB
BEPTUKAIBHOTO  30HAMpPOBaHMSA. [IpeyokeHbl HampaBleHUS  MPAKTUYECKOIO
MPUMEHEHUS! aJaNTUBHBIX METOJOB U aJIrOPUTMOB JJisi HAaBUrallkhd OOBEKTOB B
MPU3EMHOM CJIO€ M B BEPXHUX CJOSAX 3€MHOM aTMocdepbl, Uil pelleHus 3ajad
COBPEMEHHOI'0 PAJMOYAaCTOTHOIO MOHUTOPUHIA W JJS HM3YYEHUS KOCMHUYECKOU
MIOTOJIbI.
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TJIOBAJTBHUM  PO3MOAIT  AKYCTHKO-ITPABITAIIMHUX
XBHWJIb B IOHOC®EPI 3A TAHUMHU CYITYTHHUKA DE 2
T. B. Cxopoxoz, I'. B. JlisyHos

Inctutyt kocmiuanx nocnimkenb HAH ta HKA VYkpainu, Kuis, Ykpaina
tayna_83@ukr.net

Axycrtuko-rpasiTaiiiini xBuwil (AI'X) BiIIrparoTh BaXJIHBY pOJib B JTUHAMIII
BepxHboi armocepu 3emii. OCHOBHa Maca OTPUMAHHMX paHillle HayKOBHX
pesynbratiB mono AI'X cnupaerbcss Ha CIOCTEPEKEHHs Bapialliii mapameTpis
ioHOCc(epHOT TMa3MH 3 BUKOPUCTAHHSM METOJIB JAMCTAHIIIITHOTO 30HyBaHHS
ioHOCcepu. B naniit po6oTi AI'X Ha ioHOCPEepHUX BUCOTHUX PIBHAX JOCITIIKEHI 32
JaHUMU TIPsIMUX BUMIpIOBaHb Ha cynyTHUKY Dynamics Explorer 2 (DE 2).

[IpencraBneno pe3yiabTaTd OOpOOKM Ta aHami3y oOpOITaJbHOTO  XOAY
KOHIIEHTpalliii aromapHoro kucHio O Ta MosekysipHoro azotry N, B 00JacTi BUCOT
250 — 500 km. IIi ra3m ABISIOTBCS OCHOBHUMHU Ha JaHUX BHUcCOTax. DiabTpariis
cnektpy AI'X 3pailicHIoBaiach B 00JacTl cepeIHbOMAcCIITaOHUX XBWIb (3
TOPU3OHTAIPHOIO JOBXHHOIO XBWJI MeHmie mnpuoau3zHo 1000 kM), TakuM YUHOM
BenukomacmTabui AI'X, ski HMOBIPHO TEX MNPUCYTHI B JIaHUX CIIOCTEPEKEHbD,
BiacitoBayincs. Bceboro Oyino o6pobneno Outbmr 100  opOiTadbHUX  BUTKIB
BHUMIpPIOBaHb.

Cnocrepexxenuid reorpadiunuil posnonin AI'X XapakTepusyeTbCs IMEBHOIO
MOP(OJIOTTYHOIO CTPYKTYPOIO, SIKA BKIIOYAE:

1) obnacTi MOJASPHUX IIATIOK, JI€ CIIOCTEPIraeThcsl HemepepBHa renepaiis Al'X
1 ne ammuitynu AI'X makcumanbhi. XapakrepHa ammutityga AI'X B momsipHHX
miankax B yMOBax HHU3bKOI MAarHiTHOi aKTMBHOCTI CKJIQJa€ MOPANKY JEKUIbKOX
MPOLICHTIB BIIHOCHOI BETMYMHU, B YMOBAaX BUCOKOi aKTUBHOCT1 — J€CSTKA MPOLICHTIB;

2) cepenHiX IIUPOT, JIe BiIOYBAETHCS MOCTYNOBE 3MEHIIIEHH aMIuTiTyiu Al'X;

3) Hu3bkux wmUpoT, ne ¢(oH AI'X BIZHOCHO Majuii, MEHIIE TMPOIEHTA
BIJHOCHO1 BEJIMYMHH, 1 CJIA00 3aJIC)KUTH Bl MarHITHOT aKTUBHOCTI.

VY poboti miaTBepIKEeHO, 1m0 NeBHUW (QoHOBHM piBeHb AI'X mnpucyTHI B
ioHoc(epi 3aBkaAM 1 BCIOAU. XapakTepHa TOpU3OHTalbHA JOBXHMHA XBHii Al'X
ckJanae npuoan3Ho 550 km.

B poGoTi peranbHO MpOaHaNi30BaHO 3B'SI30K MOPQOJIOTIUHOI CTPYKTYpH
XBWJILOBOI aKTUBHOCT1 BEPXHBOI aTMOC(HEPH 3 FTE€OMArHITHOIO aKTUBHICTIO.
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JJOKAJII30BAHI XBUJIBOBI HAKETH AKYCTUKO-TPABITAIIIMTHUX
XBWJIb B IOHOC®EPI 3EMJII
T. B. Cxopoxoz, I'. B. JlisyHos

[ncTutyT KOCMiuHuX nocnimkenb HAH ta HKA Vkpainu, Kuis, Ykpainu
tayna_83@ukr.net

B poGori mnpencraBieHi pe3ydbTaTH aHAI3y Mac-CIEKTPOMETPUUHUX
BUMIpPIOBaHb KOHILIEHTpallll HEUTpaibHUX rasziB arMocdepu 3emill Ha CYMYTHUKY
Dynamics Explorer 2. OG’eKkToM IOCHIJIPKEHHS SBISIOTHCS aKyCTHKO-TpaBITallIlHI
xBuii (AI'X). BumiptoBanusa AI'X mpoBoawiuchk B obnacti BUcOT 250 — 500 km.
XapakrepHa crioctepexeHa gosxkuHa AI'X cknagae 6auzbpko 500 — 600 kM.

Bbyno nocnimkeno xapakrep miaaHetapaoro posnoauty AI'X. Beranosneno, 1mo
Ha (OHI KBa3ICTAI[IOHAPHOT'O PIBHA aTMOC(EpPHUX KOJIMBAHb BUPI3HAIOTHCS MEBHI
nokanbHi XxBUiaboB1 naket (JIXII). Bouu migifimatorses Han poHoBUM piBHEM Al'X
Haye OCTPOBU 3 BUIIOKO aMILTITYI0I0 XBUJI1. YacTHHA 3 HUX MaIOTh Pi3Ki TpaHUIll, a B
IHIIUX OOBigHA XBUJBOBOIO TAKETy IUIAaBHO 3pocTtae Ta cmagae. JIXII
crocTepiraloTbes crnopaaudHo. Tak, 3a naBa Mmicaul 1983 p. Oyno BusBIeHO Oins
copoka JIXII. InpuBigyansno JIXII mocuts pi3Hi. B naniii po6oti 6yno 3aiiicHEHO
cripoOy ix nemo cTpykrypyBatu. Maitke 95 % Bcix JIXII 3Haxoamnuch B HIUHIM
MiBKYJ1 I1aHeTu. L{yru KoluBaHb CKIagainuch 3 OJHOTO Tepioay B 15 % Bunazakis, 3
nBox — 37 %, 3 tppox — 30 %, B pemTi BUMAJKIB XBWJIBOBI LIYT'M CKJIAaJalucs 3
OUTBIIOT KUTHKOCTI KoJuBaHb. MakcumanbHa amiutityaa JIXIIT smintoerses Bin 0,6 %
BITHOCHOI BEJTMYMHU 30ypeHHsI KOHUEHTpallli arMocdepu (HU3bK1 IIUPOTH, AE€HB) A0
5,5 % (cepenHi UPOTH).

Hactynuum 3aBmanHsiM poOoTu OyB aHamiz xepen reHepamii JIXIL
OcoOnuBuil 1HTEpeC ISl HAc sIBJsJa MEepeBipka rimoTe3u mpo Te, 1o ioHochepa
pearye Ha MpoIecH MOTYKHOTO €HEProBUJIIEHHS Ha 3eMIli, Takl sIK 3eMJIETPYCH,
yparanu Ta iH. [1]. Mu npumnyctunu, mo ao0pe JoKaldi3oBaHl B MPOCTOP1 Ta Haci
JIXII ax pa3 MOXyTh OyTH HpOSBOM Takoro BIATYKY ioHochepu. Kopemsimis mix
JIXII Ta NOTYKHUMU 3eMJIETPYCaMH JTOCIIIKYBajJach CTATUCTUYHO Ta HE3AJIEHKHO BIJ
(G13UYHUX MEXaHI3MIB ceicMo-10HOc(hepHOTO 3B’ A3Ky. OTpuMaH1 pe3yiabTaTu OyAyTh
JNETAIBLHO ITOKa3aH1 B JOIOBI/IL.

Jliteparypa: 1. Yepnocop JI. @. DHepreTruka mporeccoB Ha 3emiie, B aTMochepe u

OKOJIO3eMHOM KocMoce B cBere mnpoekrta «[lomepemxenus» // Kocmiuna Hayka 1
texHomorid. — 1999. — T. 5. — Nel. — C. 38 — 47.
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CYTOYHBIE BAPHAIIUU YPOBHS TEOMATIHUTHBIX
MYJbCAIINNA
JI. ®. Yepnorop, M. A. IllamoTta

XappKOBCKHM HallMOHANBHBIN yHUBepcuTeT nMenn B.H. Kapasuna, XappkoB, YkpanHa,
Leonid.F.Chernogor@univer.kharkov.ua

ConHeuHslit TEpMHUHATOP (CT) SIBJISIETCS €CTEeCTBECHHBIM
BBICOKOIHEPIeTUUYECKUM HMCTOYHMKOM BO3JIEUCTBHSI Ha OKOJIO3EMHYIO KOCMUYECKYIO
cpeny.

enpto Hacrosimiel paboOThl SBISETCS M3JIOKEHUE PE3ylbTaTOB aHalu3a
BO3MYIIICHUI B T€OMarHUTHOM T0JI€, COMMYTCTBOBABIINX MPOXOXKICHUIO YTPEHHETO U
BeuepHero CT.

JIns ananuza ucnoJib3oBanuch AaHHble 3a 2002 — 2008 rr., mojiydeHHbIE TIPU
MTOMOIIIM BBICOKOYYBCTBUTEIBHOTO MarHuTomeTpa-GiaokcMeTpa (4yBCTBUTEIBHOCTh
0,5-500nTn B gmanazone mnepuonoB 1—1000c coorBercTBeHHO). Jlis
oOHapyxeHus 3¢deKxToB, cBsa3aHHbIX ¢ ABwkeHHeM CT B aTMochepe MpUMEHSIINCH
CTATUCTUYECKUN U BEWBJICT-aHAIM3bI. Y CTAaHOBJICHO, YTO MPAKTUYECKH BCErjaa B
NepexoJHble 4Yachl HaOJIONANUCh 3aMETHbIE WJIM 3HAUYUTENbHbIE WM3MEHEHUs
XapakTepa MarHUTOMETpUYEeCKUX curHaioB. O6paboTka MPOBOAUIACH OTACIBHO IS
YeThIpeX CE30HOB: BOJM3M BECEHHEr0 W OCEHHEr0 pPAaBHOACHCTBUM, JIETHETO U
3uMHero cosHuectosHuid. Bocxony Connma Ha BeicoTe 200 KM CUCTEMaTUYECKU
CONyTCTBOBalM  BO3MylleHUs ¢  3anazabiBaHusMu  Af =30 —40 mun.  OnHu
MIPEACTABISIIN COOOM IIyrH KoJeOaHul JIUTENbHOCTRI0 45 — 50 MuH, ¢ TIepuoIaMu
9—11mun. Jna BeuepHero CT ObUIM XapaKTepHbl JBa TUINA BO3MYIIEHUM:
Aty=27-32 u A, =76 —-90 Mun oTHOcHuTENbHO 3axona ColHIIA Ha YpOBHE
noBepXHOCTH 3eMiau. OHM MPEACTABISIA COOOM KBAa3UNEPHUOIUUYECKHUE MPOLIECCHI C
npeobnanaromumMu - nepuogamMu 9 — 11 mua u  jguurensHOCTIMH 50 — 60 MuH.
Oddextr yrpenHux u BeuepHux CT B 11e110M ObUTH 1TOJ0O0HBIMH.

JI1s1 KOHTPOJBHBIX HMHTEPBAIOB (MECTHBIM TMOJJEHHL M MECTHas MOJHOYb)
MpoBoAMJIach 00paboTka IO aHAJOTMYHOM MeToawke. B 3TM  JHU  3aKkoH
pacnpeniesieHus BpEMEH 3ama3blBaHusl BO3MYILIEHUN OJM30K K paBHOMEpHOMY. Jlis
KOJMYECTBEHHON  XapaKTEPUCTUKU  OTJIUYHUS  DKCIIEPUMEHTAJIbHBIX  3aKOHOB
pacnpenenenus: npumensics kputepuid [lupcona. IlpoBeneHHbI aHamU3 MO3BOJIUII
yTBEpXkKAaTh, UYTO HaOIIOJaeMble B YTpPEHHEE M BEUEpHEE BpeMs BapHallUU
r€OMAarHUTHOTO TI0JIsl BEpOsiTHEE BCero cBsi3anbl ¢ aBmkenreM CT B atmMocdepe.
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IF'EOMAT'HUTHBIE ITIYJbCAIIUU B TIEPUOA CTAPTOB PAKET
JI. ®. Yepnorop, M. A. IllamoTta

XappKOBCKHM HallMOHANBHBIN yHUBepcuTeT nMenn B.H. Kapasuna, XappkoB, YkpanHa,
Leonid.F.Chernogor@univer.kharkov.ua

B Hacrosimee Bpemsi UCCE€IOBaHUS BO3JEHCTBUS BBICOKOIHEPTETUUECKUX
MCTOYHUKOB Ha TEOKOCMHUYECKYIO Cpe/ly UMEIOT OOJbIIYI0 HAYYHYIO U MPUKIIATHYIO
3HAUUMOCTH. CTapThl pakeT SBISAIOTCS OJHUM M3 CaMbIX MOIIHBIX HCTOYHHUKOB,
BO3/ICHCTBYIOIIMX HA OKOJI03EMHOE KOCMUYECKOE MPOCTPAHCTRBO.

enpto Hacrosimiel paboOThl SBISETCS M3JIOKEHUE PE3ylbTaTOB aHalu3a
BO3MYUIICHUII B TE€OMarHUTHOM II0Je, CONMyTCcTBOBaBIIMX 149 crtapram HauOolee
MOIIHBIX pakeT (crtaproBas macca ot 100 mo 2100 T) ¢ KpyImHEUIIKX KOCMOAPOMOB
mupa (yaanenus 1500 — 9500 km).

JUis  aHanu3a  UCHOJIb30BAJIMCH  JaHHbIE, TIOJYyYEHHbIE TMpPU  TOMOIIU
BBICOKOUYBCTBUTEIBHOTO MarHuToMeTpa-(pIroKcMeTpa (4yBCTBUTENIBHOCTD
0,5 — 500 nTn B nuana3zone nepuosioB 1 — 1000 ¢ COOTBETCTBEHHO), PACIIOJIOKEHHOTO
B oOcepBaropur  XapbKOBCKOTO  HAI[MOHAJHOTO  YHHMBEPCUTETa  HMEHH
B. H. Kapasuna (BOmu3u c. I'pakoBo, XapbkoBckast 00i1.). s oOHapykeHuUs
s dexToB, cBszaHHbIX co crapramu pakeT (CP), nmpuMeHsUIMCh CTaTUCTUYECKUN
aHalIM3 M BEUBJIET-aHANU3. Y CTAHOBIEHO, YTO MPAKTHUYECKH BCEM CTapTaM paKeT
COIYyTCTBOBAJM  3aMETHbIE WM  3HAUYMUTEIbHbIE  W3MEHEHMsS  XapaKrepa
MarHUTOMETPUYECKUX curHanoB. OOHapyXeHbl TpU TPYINNbl  BO3MYIIECHUN
F€OMAarHUTHOTO TOJISI W OMNpEeJAeNieHbl WX OCHOBHBbIE MapaMeTphl: BpeMeHa
3amas3fblBaHusl, MPOJOHKUTEIBHOCTH M MepuoAbl Koiedanuit. OOpaboTka JaHHBIX
MPOBOJAMWJIACH CHAdalla OTIAEIbHO JUJIA Pa3IMYHbIX KocMmojapomoB: Ilnecenk,
baitkonyp, Cunuan, llerosiup, Taiitoanp, Mbic KanaBepan m Kypy. Onpenenensl
CKOPOCTM W THIIBI BOJH, NEPEHOCAIIME BO3MYILIEHUS OT MecTa reHepauuu. Mmun
OKa3aJluCh  MEUICHHbIE  MAarHUTOTMAPOJMHAMUYECKHE  BOJHBI  (CKOPOCTH
v~ 2,7 KM/C), yAapHO-BOJHOBBIE AaKyCTHUKO-TPAaBUTALIMOHHBIE BOJHBI, HMEIOIIUE
CKOpocTH Onu3kue K 1 KM/C M BHYTpPEHHHE T'paBUTAIIMOHHBIE BOJHBI (v = 0,6 KM/C).
JlJisi HEeBO3MYILEHHBIX JHEW MpoBOJMIach 00pabOTKa MO aHAJIOTUYHOM METOAMKE
(nenpb o u gens nociie CP). B 3Ty 1HU 3aK0H pacnpeeneHusi BpeMEH 3ana3bIBaHus
BO3MYUICHUH, KaK U CJIEIOBAIO OXKUAATh, OJIM30K K paBHOMEpHOMY. PerpeccnonHblii
aHaJIM3 MO3BOJWI YCTAaHOBUTb, YTO BpEMEHA 3ama3blBaHMsl, TPOAOKUTEILHOCTU U
NEepPUOJbl W3MEHSUIMCh MPaKTUYECKH M0 JMHEHHOMY 3aKOHY C YBEJIHYEHUEM
pPaccTOSIHUS OT 00CepBATOPHUH 10 MECTa TeHEepallii BO3MYIICHUH.
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CTATUCTHUKA KPYITHOMACIHITABHBIX IIEPEMEIIAOIIUXCSI
HOHOC®EPHbBIX BOSMYIIEHUN HAJT ATMATOM
A. @. Sxogen, K. XK. Hypmyxan6erosa, B. B. Bogsuuaukos, I'. . 'opauenko
Nucturyt nonocdeprr, AO «Hanmonanbupii L{eHTp KOCMUYECKUX UCCIIETIOBAHUN U
TexHoJioruiy, AnMartel, Kazaxcran
karakoz nur@list.ru

N3yyenue oTkiauka atMmocdepsl 1 HOHOC(hEpbl Ha MarHUTHBIE Oypu U cyo0ypH
ABJIAETCS KJIIOYEBBIM MOMEHTOM JJii TOHMMaHUS (U3MUECKMX MEXaHU3MOB
B3aUMOJEHCTBUS MarHuTocepbl-noHOCPepbI-TepMOCHEPHI. Bo BpeMsI
MarHuTocPepHblx  cy0Oypp  HPOMCXOAMT  TEHepalusi  KPYyHMHOMACIITaOHBIX
aTMOC(EpHBIX T'PABUTALMOHHBIX BOJIH M KPYMHOMACIITAOHBIX MEPEeMEIaroInXCs
nonochepubix Bosmymenut (KM [IMB). Hacrosmas pabotra mocBsiieHa
ucciuenoBaHuio BeposATHocTH TnosiBneHuss KM IIMB waxg Anmaroii BO BTOpPOW
MIOJIOBUHE 23 LIMKJIA COJIHEYHOW aKTUBHOCTH.

Hounble 30HaupoBaHus HOHOC(hEpbl, Kak HamOojee OnaronmpusiTHbIC s

peructpanuun KM T1MB, npoBoauincs Ha ycTaHOBIeHHOM B MHCTUTYTE MOHOChEpHI
nono3onae «llapyc». 30HaAMpOBaHHE OCYHIECTBISJIOCH B MATHMUHYTHOM PEKHME.
JlnuHa ceaHca W3MEpEHHs B 3aBUCUMOCTH OT CE€30HA cocTaBisia ~ 8 — 12 4., npu
ATOM CpEIMHA CeaHCa NPUMEPHO MPUXOAWIACH HA MECTHYIO MONIHOYb. Kpurnueckue
4acTOThl OOBIKHOBEHHOW M HEOOBIKHOBEHHOM KOMIIOHEHT W JIEMCTBYIOIIHME BBICOTHI
OTpaXeHUs  paJuoCUrHaia Ha  psAae  (QUKCUPOBaHHBIX  pabOYUMX  YacToOT
HEIMOCPEACTBEHHO CYMUTBHIBAJIUCh C HOHOIPAMM IIOJIyaBTOMAaTHYECKUM METOJOM.
I'padyiku BpeMEHHBIX PSIAOB YKa3aHHBIX MapaMeTpOB OOpPa30BBIBAIA NEPBUUHBIN
Marepuall, BU3YaJbHbI MPOCMOTP KOTOPOrO IIO3BOJISJI HAa OCHOBE W3BECTHBIX
kputepueB uaeHTupuuupoBath KM I[IMB u otiuuaTth ux oT uOHOC(hEpHBIX
BO3MYIICHUH, BbI3BAHHBIX A(G(EKTOM HOUYHBIX TOBBINIEHUWH HOHU3aUMKU F-cios
m1a3Moc(hepHOro MPOUCXOKIACHUSI.
Bcero 3a mepuoa 2000 — 2008 rr. 6bUIO MOMYyYE€HO W 00pabOTAaHO CTO MIECTHIECST
BOCEMb THICAY HOHOTPAMM, YTO TMO3BOJWJIO CAENaTh HAAECKHBIE CTATUCTUUYECKHE
oueHku BeposTHocTel nosieiienuss KM 1IMB nag AnmaToill B pa3Hble CE30HBI MPH
pa3IUYHON BEJMYMHE COJHEYHOW akTHUBHOCTH. [IpoBeneHHass oOpaboTka mokaszana,
qT0: a) cpennsisi BeposTHOCTh nosieieHuss KM I1IMB coctaBnsier ~ 50%, 0) ce3oHHas
3aBUCHMOCTh BEPOSATHOCTH IMOSIBJICHUS BOJIHOBBIX BO3MYILIEHHII HMEET [iBa
MaKCUMyMa, MPUXOJAIIMXCS Ha PaBHOJECHCTBEHHbIE MECALbl, B) 3aBUCHUMOCTb
CPEIHEeTO/IOBbIX 3HaueHuil BeposiTHocTH mosiBieHus KM TIMB obOnapyxuBaer
MEIJIECHHOE TMaJICHUE BEPOATHOCTH MOSABIEHUA OT MakCUMymMa JI0 MHHUMyMa
aKTUBHOCTH, Ha ()OHE KOTOPOTO BBIACNAETCS MUK MPUMEPHO B CPEMHE HUCXOSILIEH
BETBH COJIHEYHOTO IIMKJIA, B) 3TH OCOOEHHOCTH NPHUCYUIM U TE€OMarHUTHOU
AKTUBHOCTH, YTO CBHUJIETEICTBYET O TOM, YTO OCHOBHBIM MEXAHU3MOM TIE€HEpALNU
kpynHoMaciitaOHeix KM TIMB sBnsitoTcst npoiieccsl, CBA3aHHbIE ¢ T€OMarHUTHBIMU
BO3MYILICHUSIMHU.
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Hccnenyercss BO3MOXHOCTb MPOHUKHOBEHUSI aTMOC(EPHBIX IPaBUTALUOHHBIX
BOJIH (AI'B) OT CHJIBHBIX PU3EMHBIX UCTOUYHUKOB, B YACTHOCTH, OT 3€MJICTPSICEHUH B
BepxHIOl0 Tepmocdepy. [lokazaHo, 4TO cnekTpanbHble JUANa30Hbl CYIIECTBOBAHUS
BOJIH B BEpXHEW M HIDKHEW aTMocdepe He mepeKkpbiBaroTcs Mexay coboit: AI'B,
pacnpocTpassonmecss Ha BbicoTax nopsigka 300 KM, HE JOCTUTalOT MNOBEPXHOCTH
3emuid M3-3a TMOJIHOTO OTPAKEHHUSI OT OCHOBaHUS TepMmocdepbl, a TponochepHbIe
AI'B, pacnpoctpanstomuecss Beepx norimomarorcss Huxe 200 kM. [loatomy onuH u3
CaMbIX HMHTEPECHBIX U HEOXUIAHHBIX PE3YJNbTATOB JAHHOW PabOThI CIEMYIOLIUN:
BOJIHOBbIE BO3MYUIEHUS, PEaJIbHO CYIIeCTBYIoIUe B F2-001acTu HMoOHOChEpHI, HE
MOTYT HHUKOUM 00pa3oM OBITb CIr€HEPUPOBAHbI HA3eMHBIMU HCTOYHHKAMU
HEIMOCPEICTBEHHO. JTO MOTYT OBbITh TOJIbKO BropuuHbie AI'B.

B kadecTBe IMNOTETHYECKOrO0 MeXaHHM3Ma reHepanuu Tepmochepubix Al'B
3EMJICTPSICEHUEM MBI HUCCIEAOBAIN CIEAYIOLIYIO LENOYKy mpoueccos. Ha mepsom
JTane aKyCTUYECKUI (uH(ppa3BYKOBOIA) HMITYJIbC, Cr€HEPUPOBAHHBIN
3EMJIETPSICEHUEM, PACIIPOCTPAHSAETCA KBAa3MBEPTHKAJIbHO BBEPX U JOCTUTAET BBICOT
E- u Fl-o6nacteit monocdepnl. 3aryxas, akyCTUUECKUA HMMIYJbC HarpeBaeT CJIOU
BO3/lyXa B nuana3one npubiauszurenbHo oT 80 g0 160 KUIOMETpOB; 3TOT HArpeThli
CJIOM MBI Ha3BaJll «aKyCTUYECKUM cioeM YenmeHay. PazHuna mexay TeMmrepaTrypoi
HarpeToro Cjios M OKPYKAIOWIEH Cpelbl JOCTUIaeT HECKOIbKUX JIECATKOB IPagyCoB.
HarpeTplii  cinoil  sABI€TCS  MCTOYHMKOM  BTOpuuHbIX  AI'B,  KoTOpBIE
pacnpocTpaHsoTcs B TepMocdepe Ha O0bIIKe, 10 HECKOIBKUX THICSY KUIOMETPOB,
PAcCTOSIHUS OT SIULIEHTPA 3€MJICTPSCECHMUS.

OTH TEOPETHYECKUE PE3YNbTaThl MOATBEPKIAAIOTCS WCCIECIOBAHUEM OTKIIMKA
noHocdepsl, KOTophlil HaOmoaIcs Ha ciyTHuke AE-E, Ha MormiHOe 3eMieTpsiceHue
(M=5).

58



KonepeHuus Moa01bIX yUEHBIX

JIMCTAHLIMOHHOE
PAJIMO30HJIPOBAHUE
MOHOC®EPHI

CBOPHUK TE31COB

6 — 9 anpens 2010 r.
r. XapbKoB, YKpauHa

KommnerorepHas Bépctka: boromas A.B.

© 2010, Uucturyt nonochepst HAH u MOH Vkpaunsi
61002, I'CI1, r. XapbkoB-2, yin. Kpacno3znaménnast 16
Ten./dakc: (057) 706-22-87
e-mail: iion@kpi.kharkov.ua



