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BAPUAILIUY CKOPOCTH JIBUKEHUSI HOHOC®EPHOM
IITA3MBI BO BPEMSI YACTHOT'O COJTHEYHOTI'O 3ATMEHUSA
4 STHBAPHA 2011 r.

Po3rastHyTo  0COONMMBOCTI  BHMIpDIOBAaHHS Ta HABEACHO pE3yJbTaTH CIIOCTEPEXKEHb  Bapiarlii
BEPTHUKAJIBHOI CKJIaJIOBOT MIBUIKOCTI PyXy 10HOC(EpHOT I1a3Mu 3a AOIIOMOTOI0 pajiapa HEKOr€peHTHOTO
po3cisiHHS Mmix Yac vacTtkoBoro (6nmuspko 0.78) constuHoro 3aremueHHs 4 ciuns 2011 p. moGmm3y
M. Xapkosa. [IpoBeieHO MOPIBHAHHS PE3yJIbTaTiB CHOCTEPEKEHb Y J€Hb 3aTEMHEHHS 3 PE3yJIbTaTaMHu,
OTPUMaHHMH B KOHTpONIBHI JjHi. Iloka3aHo, 10 3aTeMHEHHS BHKIMKAIO IPOLECH MepeOyaoBU
ioHOC(hepH, MOAIOHI HACTYITy KOPOTKOYAaCHOI HOUi.

PaccMoTpeHbl OCOOCHHOCTHM HM3MEpPEHUS W IPUBENCHBI PE3yJbTaThl HAOMIOACHMI  Bapuanui
BEPTHKAJBHOH COCTaBISIOIIEH CKOPOCTH IBW)KCHUS HOHOC(EpHOH Iula3MBl C INOMOIIBIO pajxapa
HEKOT€PEHTHOI'0 paccessHus BO BpeMst yacTHOro (okoiso 0.78) conHeuHoro 3aTMeHus 4 supaps 2011 r.
BONMM3M . XapbkoBa. [IpoBeJeHO CpaBHEHHE pe3yJbTaTOB HAOMIOACHUH B JI€Hb 3aTMEHUS C
pe3yJsibTaTaMy, IOJyYEHHBIMH B KOHTpOJIbHbIE AHU. Iloka3aHO, 4TO 3aTMEHUE BBI3BANO IPOLECCH
HepecTpoiku HoHOCHEphI, MOJOOHBIE HACTYIICHUIO KPATKOBPEMEHHOMH HOYH.

The features of measurement of vertical component of the ionospheric plasma drift velocity by means of
incoherent scatter radar and the results of observations of velocity variations during the partial (about
0.78) solar eclipse on January 4, 2011 near Kharkiv are presented. A comparison of results of
observations in the day of eclipse with results obtained in other days is carried out. It is shown that the
eclipse caused restructuring of the ionosphere similar to short-term coming of night.

IMocranoBka 3agaum. Comnneunoe 3atmenue (C3) orHOcHTCS K
BBICOKODHEPIeTUYECKMM HUCTOYHHKaM. OHO MpPHUBOAUT K CYIECTBEHHOMY
W3MEHEHHMIO TapaMeTpOB OKOJIO3EMHOI cpelbl U B3aUMOJECHCTBUIL Mexay
MMOJICUCTEMaMH CHCTeMBI 3eMiii — aTMocdepa — HOHOcPepa — MarHuTOochepa.
OmHAM 73 OCHOBHBIX IPOIIECCOB, XapaKTEPH3YIOMIMX COCTOSIHAE W TUHAMUKY
HOHOC(EpHI SBISCTCS IBIKCHHE HOHOCPEepHOW ImasMmbl. M3ydeHne Bapuanuii
CKOPOCTH IBIDKEHHS HOHOC(HEpHOW IUIa3MBI BO BpEMS OTHOCHUTEIBHO PEIKOTO
npupogHoro siBieHuss — C3 — sBIsfeTcs BaXHOH W aKTyaJlbHOW 3aJadeid,
TTO3BOJISIONIEH YCOBEPIIEHCTBOBATh PETHOHANBHBIE MOJIENTN HOHOC(HEPHEI.

AHanu3 JuTepartypbl. M3ydenuto BosneiictBua C3 Ha cpemy MOCBSIICHO
3HAYUTEIBHOE KOJIMYECTBO paboT (cM., Hampumep, [1, 2]). HaumbGonee mnommyro
uH(popMalMIO B IIMPOKOM AMANa30HE BBICOT TOJIy4alOT HPH IMOMOIIM METO/a
HekorepentHoro paccesaust (HP) [3]. Meron mo3BoJsSeT MONYyYUTh CBEICHHS O
mapaMeTpax IDiasMbel U e€ IBKeHHH. B pabotax [4 — 7] mpencraBieHBI
HaOMroeHusT mapameTpoB noHocgepsl B mneprox C3 B yCIOBUSX cpeqHed
OTHOCHTEITEHO BBICOKOW COTHEYHOH aKTHBHOCTH.
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Heas cTaTthbm — w3M0XKeHHE OCOOEHHOCTEH W3MEpEHHs BEPTUKAIBHOM
COCTaBJIAIONIEH CKOPOCTH JBW)KEHHS HMOHOC()EpPHONH TIMasMbl W Pe3yIbTAaTOB
HaOJIIOJIEHNUs 3a TIEPEHOCOM IIIa3Mbl B o0iacTu F noHochepsl B epuos 4acTHOTO
C3 BOmu3m 1. XappkoBa 4 suBapsi 2011 . U B KOHTPOJIBHBIE JHU B YCJIOBHSX
OTHOCUTENIBHO HU3KOM COJTHEYHOM aKTUBHOCTHU.

O0mmue cBegeHHUSI O COJIHEYHOM 3aTMeHHMHM. B MecTe mnpoBeneHus
m3Mepenuit (BOnmm3u T. XapbkoBa) C3 Havanoch B 07:29:39, a 3akOoHYHMIOCH B
10:28:36, rmaBHas ¢asa umena mecto B 8:58:30 (3mece u nmanmee Bpemst UT).
MaxkcuMmaibHas 3aTeHEHHAas IUIOIAlb JUCKa cocTaBiiuia okoio 70.8 %.

Cocrosinue kocmuueckoii moroasl. Jleapr C3 4 guBaps 2011r., xak u
(oHOBBIE JHM, OBUIM CIIOKOWHBIMH. B wacTHOCTH, 4 siHBapsd WHIEKC MarHUTHOH
akTMBHOCTH A, = 4, a B (oHOBbIe aHM 22 nexabpsa u 5 auBaps 4, = 0 u 2
COOTBETCTBEHHO. JTO OOCTOSTENBCTBO OOJEryano BBIACIECHUE BO3MYIICHUM,
CBSI3aHHBIX C 3aTMEHHEM. VMHIEKC COMHEYHON aKTUBHOCTH F'jo; 22 mexabps, 4 u
5 sauBap4 cocrtannsn 78, 91 u 88 coOTBETCTBEHHO.

CpencrBa u Metoabl. V3MepeHus: ocyliecTBISUINCH ¢ TOMOIIbIo pagapa HP
WucturyTra moHocdepsr (49°36" c.mr., 36°18' B.x.). Ero ocHOBHBIE mapameTpsl:
HAMITYJIbCHAsT MOIIHOCTh paJuoIepearolero ycrpoiicrsa — 2 MBrT, addekruBhas
IIOmanh AaHTEHHBl — OKoido 3700 M’, YacTOTa CleOBaHHS 30HJUPYIOLIUX
nMmnyabcoB — 24.4T'u. IllymoBas TemmepaTypa paAHONPUEMHOIO YCTPOWCTBa
(PIIpY) pasua 120 K. DddekruBHas nrymoBasi TeMIeparypa CUCTEMBI COCTABISET
470 - 980K. 3onmupoBanme WOHOC(EPH OCYMECTBISUIOCH COCTABHBIM
PalMOUMITYJIbCHBIM JABYXYAaCTOTHBIM CHTHAJIOM, OAWH M3 3JEMEHTOB KOTOPOTO
AMeN JIUTENhHOCTE 650 MKC W HeCymIIylo 49acToTy fo = 158 MI'm, a BTOpO# —
qmutenbHocTh 130 Mke u yacrory f; = fo + 0.1 MI'u. B PIIpY ocymectsisnack
YaCTOTHAsl CEJIEKIMS HEKOTEPEHTHO pPACCESIHHBIX 3XO-CHTHAJIOB M BBIIEICHHE
KBaJpaTypHBIX CHUTHAJIOB JUIS KaXJOTO U3 3JIEMEHTOB C IOMOIIBIO CHHXPOHHOTO
JeTeKTHpoBaHus. B pesynprare npuéma u oOpabOTKH paccestHHOro noHochepon
CHTHaJIa OT IIEPBOTO 3JIEMEHTa OIPENCIIINCh AIEKTPOHHAs KOHLEHTparus N,
TeMIepaTypbl HOHOB 71; M 3JEKTPOHOB 7,, BEpPTUKAJbHAas CKOPOCTb JBHMKECHUS
IUIa3Mbl 7, M WMOHHBIM cocTaB AJsl psifa BHICOT BOJM3M M BBINIE MakCHMyMa
HOHM3ALUU C paspelieHneM Mo BbicoTe okoyno 120 kM. OTKAMK OT BTOPOro
9JIEMEHTa MCHOJB30BAJICS JUI OMNpPEIETICHUS] BBICOTHOTO TNPOGMIS MOIIHOCTH
HP curnana B auanaszone BoicoT 100 — 550 kM ¢ paspenieHreM no Beicote 20 KM.

Mertoauka onpejejieHUsi CKOpPOCTH HOHOC(epHOil 1a3mbl. BepTukanbHas
COCTaBJISIONIAs CKOPOCTH JBW)KEHHMS HOHOC(EPHOH IuTasMbl V, ompezaensnach
OJHOBPEMEHHO I psija BBICOT MOHOC(EPHI M0 KBaAPATypPHBIM COCTABIISIOLUINM
KOMIUTeKCHOU Koppemsmuonaoit ¢pyrkmn (KD) HP curnana:
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rie A — JUIMHA BOJHBI pajapa, 7 — KOJMYECTBO HCIOIb3yeMbIX 3HaueHHi KO,
"Im (t i,‘tk) U Iy, (t j»Tx ) — KBAJPATypHbIC COCTABISIOLIME HOPMUPOBaHHOH K

AN 3aJIePKKH  PACIpPOCTPAHEHUs] CUTHAA f;, COOTBETCTBYIOWIEH BwICOTE /j, h;
=ct/2, 1= kA1, k — nomep 3Hadenus K@, k= 1..9, At = 61 Mxc — mar casura
K, 2 {eyn )= eleyow im0

O0paboTKa aHHBIX BKJIIOYAET B ceOs ONpejeieHue 3HaYeHUH MOIIHOCTH H
K® HP curmana amgs KakOro JMCKPETHOTO BPEMEHM 3aMasiblBaHUS #; IIPU
(MKCHPOBaHHBIX 3aJEpP)KKaX T; B BHAE PA3HOCTH OIEHOK CTaTUCTUYECKHX
MapamMeTpoB CMECH CUTHAIIHIIYM U IIyMa, YCPEAHEHHBIX 110 PSITy 3aMEPOB B KOHIIE
pa3BepTKH AIbHOCTH, T1e ypoBeHb HP curHana npeHeOpe:KUMo Mail, KOPPEKIHIO
pe3ynpTaToB 006paboTku U HopMupoBaHue KO.

B pesynprare nepBUYHON OOpaOOTKH B pPEaNbHOM BPEMCHU JUIS KaXKIOH
BBICOTHI /1;= ct;/2 onpefenstoTcs 6a30Bble OIEHKH CTATHCTUYECKUX XapaKTEPUCTHK
HP curnana npu BpeMeHHOM HaKOIUIEHHHU, paBHOM | MHH.

Bropuunass o0pabGorka BrJtO4aeT B ce0s  OTOpaKkOBKY  JIaHHBIX,
MOJIBEP)KEHHBIX ~MCKaKEHUSIM, YCPEAHEHHE CTaTUCTHUECKHX XapaKTEePUCTHK
HP curnana no BreicoTe (¢ yuetom TpanenengainsHoro yepenuenns KO HP curnana
[8]) m mo BpemeHHM W, HaKOHEI, BBIYMCICHHE CKOpPOCTH V.. OTOpakoBKa HaHHBIX
OCYIIIECTBIIIETCSI TIPH HATMYMHK MoMeX. Yare Bcero, MoMEXH BBI3BAHBI OTPAKECHUEM
30HIMPYIOUIETO CHTHAJIA OT KOCMHYECKHX allapaTroB, KOCMHYECKOTO MycCopa,
MeTeoponnoB M T.. OTOpakoBKka TakOil IIOMEXH HE MpENCTaBIsAeT 0coOoH
CIIO’KHOCTH, TIOCKOJIBKY OHA JIETKO MPOSIBIACTCS Ha (oHe NIymMa u3-3a OOJBIION e€
MHTEHCHBHOCTHU TP OTPAKECHUH OT TOUEYHOH LeNH (B OTIAMYME OT c1aboro curHasia
HP), e€ nnurensHOCTD, paBHAS JUIMTENLHOCTH 30HIUPYIONIEro paguocuraana, u Ko
(cnieKkTp) W3BECTHBI, @ IMPOJIOJDKUTEIBHOCTh HE IPEBBIIAET HECKOJBKUX CEKYyHI.
CrnoxxHee 00CTOUT JIEJI0 C TIOMEXaMH PaJIoJIOKAIIMOHHBIX CTaHIMI, HO B HACTOSIEE
BpEMs1 OHH NPOSIBIIIIOTCS OTHOCUTEIBHO peko. MIHTepBan ycpeqHeHus 10 BpeMEHU
JUISL OTIPEZICNICHUS V, yCTaHaBIMBAETCSl B 3aBHCHUMOCTH OT YCIOBHI W3MEpEeHHH U
00BIYHO paBeH 15 MuH.

CpenHekBaapaTHuecKas IOTPEIIHOCTh OMPEACICHHsS CKOPOCTH H3MEHsIach
or 3 M/c (Ha BBICOTax B paifoHe MakcmMyMmMa woHm3anuu) no 20 m/c (mpm 15-
MHUHYTHOM HaKOIUJICHUH U OTHOLICHWH CUTHAI/IIYM ¢ Bbiie 0.2).

OCOOEHHOCTBIO H3MEPEHUH SIBISUINCH TIOHW)KEHHBIE 3HAUEHHsA ¢, 4YTO
BBI3BAHO HHU3KON COJIHEUYHOM aKTHBHOCTBIO, a TaKXkKe Majas (XapakTepHas Juls
3MMHET0 Ce30Ha) TonmmHa obsactu F moHocdepsl. B cBs3n ¢ 3TuM BO3HHMKIA
HEOOXOANMOCTh 0c0o00 TIIATENbHOW OTOpaKOBKM JaHHBIX u3MepeHnit Ko,
MOJIBEPKEHHBIX BO3/IEHCTBUIO TOMEX.

PesyabraTtel HaOmonenmii. Bo Bpems C3 nHabmonanoch yBenuMueHHE
aOCOJIFOTHBIX 3HAYECHUI cKopocTH Hucxosero (V. < 0) nBmxeHus noHochepHon
TUTa3MBI C TIOCJIEAYIONIMM MX BOCCTaHOBIICHHEM (puc. 1, 2). MI3MeHeHne ckopocTr
CHMMETPHYHO OTHOCHUTEIILHO TJIaBHOH (a3l 3arMenus (cM. puc. 1). Haubomnbmiee
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OTKJIOHEHHE CKOPOCTH HaOJIIOJAIOCh NMPU MaKCHUMalbHOM IOKpHITHH CoylHLIA |
cocTasisiio 9, 18, 34, 54 m/c Ha BeicoTax 250, 300, 350, 400 KM COOTBETCTBEHHO, a
BBICOTHBIH Mpoduib V, 66u1 Hog00eH HouHOMY npoduIio (Ha Beex BoicoTax V< 0)
(cMm. puc. 2).
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Puc. 1. BpemeHHble Bapualiui BEpTUKAIBHON COCTaBIISAONIEH CKOPOCTH JIBIXKEHUS
MOHOC(EPHOH I1a3MBbl V, B IeHb 3aTMEHHMs 4 ssHBaps (Ha PUC. ¢ — IMHUH) U B KOHTPOJIbHbIE
nuu 5 saBapst (touku) 2011 1. u 22 nexabpst 2010 r. (6) st pUKCHPOBAHHBIX BBICOT MPH
uHTepBaiie HakorteHus 105 muH. CTpenkamu 0003Ha4eHBI MOMEHTHI BOCXO0/Ia M 3aX0/1a
ConHIta Ha COOTBETCTBYIOIINX BBICOTaX B XapbKOBE (KUPHBIC) M MATHUTOCOIPSHKEHHON
TouKe (TOHKHE). BepTukanbHbIe MyHKTHPHBIC THHUN 0003HAYa0T MOMEHTHI,
COOTBETCTBYIOIINE Havyaly, IIaBHOM (a3e u okondanuio C3

B konrponbHbie nuu 22 nekabpst 2010 r. u 5 suBaps 2011 r. B uHTEepBae
Bpemenu ¢ 7:00 1o 10:00 oTmMeuanock u3MeHeHue V,, HO ero XxapakTep, MOoJ0KEHHE
Ha BPEMCHHOW OCH W aMIUIUTyJa 3HAYUTEIHHO OTIIMYAINCh OT BapHanui V,
4 suBaps (cM. puc. 1).
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Puc. 2. BeicoTHbIE MPOHIH BEPTUKATLHON COCTABJISAIONICH CKOPOCTH IBHIKEHHS
rnoHochepHO mIa3Mbl V, B XapakTepHble MOMEHTBI BPEMEHH: /10 HayaJla, B MAaKCUMaJIbHOH
(haze, mocie OKOHYAHUS COJIHEUHOTO 3aTMEHMS U HOUbIO 4 sHBaps 2011 r. (HenmpeprIBHBIE
JIMHUH) U B T€ K€ MOMEHTHI B KOHTPONBHBIHA AeHb 5 saBapst 2011 1. (Toukn). MHTEpBaN
HakoruieHus 15 muH. Bpems Ha rpadukax — UT

BeiBoasl. Bo Bpems rnaBHON (pasbl CONHEYHOTO 3aTMEHHS XapakTep
mepeHoca MoHoc(epHOW Imra3smMbl momo0eH HouHoMy. CONIHEYHOE 3aTMCHHE
MPUBOAUT K TIEPEMEHE HAMpaBJICHUS JBIKCHUS IUIa3Mbl C BOCXOJSIIECTO Ha
HUCXOJSIIECEe U K YBEIUYCHHUIO aOCONIOTHOTO 3HAYCHUS] CKOPOCTH HHUCXOSIIETO
JBIDKCHUS HOHOC(epHOW Tia3mbl. MakCHUManbHOE HM3MEHEHHE CKOPOCTH
IOCTUTaeTCI B MOMEHT, ONM3Kmii K TmaBHOW (aze 3armenms ConHna, u
yBenuunBaeTcs ¢ BbicoToi (¢ 15 — 20 go 60 — 80 m/c). B sToM 3akimouaroTcs
OCHOBHBIC OCOOCHHOCTH BapHaIliii CKOPOCTH.
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atmoctepe / Yeprozcop JI.®. // 3Bectuss PAH. ®usnka armocdepst n okeana. — 2008. — T. 44, Ne 4. —
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