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Ilpedcmasnenvl pe3yibmamovl CMAMUCMUYECK020 AHAIUZA 8APUAYULL KPUMUYECKOU yacmombl closl F2
UOHOCGHEPDL NPU PATUYHBIX YPOBHAX COTHEYHOU U 2eOMASHUMHOU AKMUGHOCTNU HO OAHHBIM CO
cmanyuu Mockea ¢ 1957 no 2019 ze. Dxcnepumenmanbho HAOeHbl ONMUMATbHbLE UHMEPBATIbL
pasoenerus Ha ypoeHU 2eoMacHUmMHOU akmugnocmu. l[loxazano pasnuyue eapuamugHocmu 8
nogedeHuU UOHOCGHePbl NPU PA3TUYHOU COAHEYHOU akmusHocmu. Tlokazano eiusnue coIHeuHou u
2€0MACHUMHOU AKIMUBHOCU HA BO3HUKHOBEHUE NONOACUMENLHBIX U OMPUYATNETILHBIX OMKIOHEHUU
Kpumuyeckol yacmomsl cos F2 uonocghepor om meduanul, paccuumannou 3a 27 npedvbioyuux cymox
6 paznuunvle ce30nbl. [lokazano, ymo cymounslii X00 OMKIOHEHUIl NPU BbICOKOM YPOBHE
2COMASHUMHOU AKMUBHOCMU OJI51 OMPUYAMETbHBIX OMKIOHEHUL Nepecmaém Oblmb GbIPANCCHHBIM, 6
omauyue om NOA0AHCUMENILHBIX OMKIOHEHU.
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Comparative analysis of variations in the critical frequency of the ionosphere F2 layer
under various heliogeophysical conditions at the Moscow station
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Results of the statistical analysis of variations of critical frequency of a layer of F2 of an ionosphere at
various levels of solar and geomagnetic activity are presented by data from the station Moscow from
1957 to 2019. Optimum intervals of division into levels of geomagnetic activity are experimentally
found. The need to divide solar activity into low and high in ionospheric research has been proved.
The effect of solar and geomagnetic activity on the occurrence of periodic positive and negative
deviations of the critical frequency of the ionosphere F2 layer from the median, calculated for 27
previous days in various seasons, is shown. It has been shown that the daily course of deviations at a
high level of geomagnetic activity for negative deviations ceases to be pronounced, unlike positive
deviations.
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Beenenne

OfHUMH U3 KITFOYEBBIX (DAKTOPOB, BIMSIONIMX HA BAPHATUBHOCTD KPUTHUYECKOM YaCTOTHI
ciosi F2 noHochepsl, SBISIOTCS COJIHEYHAs M TeOMarHuTHast akTUBHOCTS [1], [2].

OmnpeneneHne 3aKOHOMEPHOCTEH BapHATHBHOCTH KPUTHYECKOW YacTOThl ciioss F2
SBIISICTCS.  OJTHOW W3 BAXHEHINIMX 3a7ad TpPU PEHICHUH TNPOOJIEMbl MPOTHO3UPOBAHHUS
cocrossHuss  woHOchepbl. HecMoTps Ha  MHOTOYMCIIEHHBIE  HCCIACIOBAHUS,  H3-3a
HETPUBUAILHOCTH ¥ BIUSHHS OOJIBIIOTO KOJMYECTBA TPYJHO MPOTHO3UPYEMBIX (HaKTOpOB,
3ajada OCTaércsi HepeméHHOW. st pemeHus JaHHOTO BONPOCA HUCIONB3YIOT pa3iIHYHBIC
NOJXO/bI: aMnupudeckoe mozenupoBanue [3], [4],[5],ananu3 Ha OCHOBE NaHHBIX IOJIHOTO
9JIEKTPOHHOTO coaepxanus [6], [7], MHOTOKOMIOHEHTHBIC MOJENbHBIE MocTpocHHs [8],
CTaTUCTHYCCKUI  aHaIM3 HAa OCHOBE JAHHBIX HAKIOHHOTO ¥  BEPTHKAJIBHOTO
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pamuo3zonaupoBanus [9], [10], [11], [12]. B nacTosiiel paboTe UCIOIB30BAH MOCICIHUMA U3
BBILLIECTIEPEUUCIIEHHBIX IOJIXO0B, IOCKOJBKY OH II03BOJSET HauOOJEETOYHO ONpEeAEIUThH
B3aMMOCBSI3b XapaKTEPUCTHK HM3MEHYMBOCTH OTKJIIOHEHUWH KPUTHYECKOW YacToThl cios F2
MOHOC(EPB! OT MeIUaHbl U reInoreo(pu3NIEcKUX ycJIOoBUM BHELIHEH cpesibl 3a CUET HATMUUS
00JIBIINX BRIOOPOK HAKOIICHHBIX JAHHBIX BEPTHKAIBLHOTO PAHMO30HANPOBAHHMS.

B [10] Ha ocHOBe aHaiM3a OOJBIIMX BBIOOPOK JAHHBIX CO CTAaHIMK MOCKBa HaiJCHBI
CTaTUCTHYECKUE 3aKOHOMEPHOCTH BapHalUi KPUTHUECKOW YaCTOTHI HOHOC(HEPHI IPU HU3KOU
U YMEPEHHOW I'eOMarHuTHOM akTHUBHOCTH. OJHAKo He ObUIO NPOU3BENEHO pa3/eieHUs
JAHHBIX HA HU3KYIO U BBICOKYIO COJIHEUHYIO aKTUBHOCTH. OCHOBHOM 3a7aueii JaHHON paboThI
ABJISICTCSA CPABHUTENbHBIM aHAIU3 BapualMil KpUTHUECKOM yacToTsl cinost F2 nonocheps! npu
Pa3IMYHBIX TEIMOTeO(PH3NUECKUX YCIOBUAX HA CTaHIMM MOCKBa Ha OCHOBE JIaHHBIX,
noinydyeHHslIXx ¢ 1957 mo 2019 roasl M TMOMCK CTAaTUCTHUYECKUX 3aKOHOMEPHOCTEM M HX
KOJIMYECTBEHHBIX XapaKTEPUCTUK AJI Pa3IMYHbIX YPOBHEH COJIHEYHOW M TI'€OMarHUTHOMN
AKTUBHOCTH.

Jns  ommcaHus YpOBHS TE€OMAarHUTHON AaKTHBHOCTH HCHOJB30BaH 3((GEKTUBHBIN
UHTETpaJbHbI WHAEKC I'€OMAarHUTHOM akTUBHOCTH Apt, KOTOpBI HaWIydmuMm oOpa3oM
B3aUMOCBSI3aH ¢ noBeneHreM noHocdeps! [10]. IHTepBaibl reOMarHUTHON aKTUBHOCTH OBLIN
BbIOpaHbl 3KCIEPUMEHTAIBbHO, B pe3yibTaTe IMPOBEAEHHOIO HCCIeI0BaHUA TIpaduKoB
CYTOYHBIX XOJOB OTKJIOHEHUH KPUTHUYECKOW 4acTOThl ciosi F2 moHochepsl OT MeauaHsbl,
BBICUMTAHHOW 3a 27 NpenplIylMX CYTOK Ha CTaHUMU MOCKBa C Pa3IMYHbIMHU YPOBHSMHU
reOMarHuTHOM akTuBHOCTH. CpaBHeHHE TpaQuUKOB C HMHTEPBAJaMH T'€OMAarHUTHOM
aktuBHOCTH O<Apt<l0, O<Apt<I5S u O0<Apt<20 mnpu HHU3KOH H BBICOKOW COJIHEUHOMN
AKTUBHOCTH JUIsl Pa3jIMYHBIX CE30HOB pa3HULA MEXAY OTHOCUTEIbHBIMH OTKJIOHEHUSIMU
coctaiisieT 6osee 3%, yTO O3HA4YAaET CHU)KEHUE TOYHOCTH Oojee ueM Ha 3% B psfe CilydaeB
IpU YBEIMYEHUU HUHTEpBaja. DTO IO3BOJSET CleNaTh BBIBOA O TOM, YTO YBEJIMYEHHUE
WHTEpBalia HU3KOW reoMarHuTHOW akTUBHOCTU 10 O<APt<15 HenenecooOpa3HO BCIEICTBUE
norepu TO4YHOCTU. [lo3TOMY ONTHMAaNbHBIM HMHTEpPBAJIOM [UIsl HHU3KOH TIe€OMarHUTHON
aktuBHOCTH  siBigercss O0<Apt<10. BepxHuii uHTEpBal T€OMAarHUTHON AaKTHUBHOCTU
nenecoo0pasHo ObLI0 BbIOpaTh OT APt>15, MOCKONBKY MpH YBEIMYEHUH HUYKHEH TpaHUILIbI
JTAHHOTO HMHTEpBaja pa3Mep BbIOOPKM 3HAYMTENBHO COKpalaercs (Hampumep, B sSHBape, B
O0UT mpu HU3KOH COTHEYHON aKTUBHOCTH Il TEOMarHUTHON akTUBHOCTH ¢ Apt>15 pasmep
BBIOOpKH cocTaBisier 224, eciad TeoMarHUTHas akTUBHOCTBAPE>20, pasmep BbIOOpKHU
cokparutcs a0 158). [Ipn ymeHbIIeHUN K€ HUKHEW rpaHullbl nHTepBaia 10 10 gaxe nerom
IIPOU30MAET CHUKEHHE TOUHOCTH Ha 10%.

[Tockonbky BbIOpaHHbIE HHTEpPBAJIbI HE MEPECEKAIOTCs, A YBEJIMYEHUS TOYHOCTH
HACCJIEIOBaHNI HEe00X0INMO OBLIO BBIOPATH erle HECKOJIBKO WHTEPBAJIOB.
OKCHEpUMEHTAIBHBIM MYTEM YCTAHOBJIEHO, YTO ONTHMAJbHBIM SIBJISIETCS HMHTEPBAJ
5<Apt<20, mpu KOTOPOM pa3Mepbl BEIOOPKH COCTABIISIFOT rmopsiaka 450.

JUis omMcaHUs COJHEYHON aKTHMBHOCTH MCIONIB30BaHO 4ucio Bonbga, oTpaxaromee
KOJIMYECTBO COJHEYHBIX MATEH. 32 BBICOKYIO COJHEYHYIO aKTHMBHOCTb MPUHATHI MOMEHTHI
BpeMEHH, MpHU KOTOpbIX uucio Bombda W>70,a 3a Hu3Kyto Te, B KoTopble yucio Bonbda
W<70.

Jnist co3nanust HeOOXOAMMBIX BBIOOPOK OBLIM MPOAaHATM3UPOBAHBI JaHHBIE HAOIIOAEHUS
kputnueckor gactoTel foF2 Ha cranmmm Mocksa 3a nmepuosa 1957 mo 2019 roasl. Kaxxmomy
MU3MEPEHHOMY 3HAYEHHMIO CTAaBUJIOCHh B COOTBETCTBHE MEAMAHHOE 3HaueHue 3a 27 cyrtok (13
nHed Mo W 13 ;mHeW mocie TOoJIydeHHs KOHKpETHOro 3HadeHus). M3 manHOro obGwnema
BBIOMPAIHCH TOJBKO MOJTy4YEHHBIC B T€ IHHU, KOTJIAa BBHIIOJIHIIUCH HEOOXOAUMBIE YCIOBUS 110
YPOBHSIM COJIHEYHOM M TE€OMAarHUTHOM aKTHUBHOCTH, OIMCAaHHbIE Bbllle. PaccMOTpeHBI
3HaueHusi ypoBHed kBaHTwied o = 0,05; 0,03 npu oTpULATENbHBIX OTKJIOHEHUSIX OT
Meauanbl, 1 oo = 0,95; 0,97 npu NoNOKUTEIBHBIX OTKJIOHEHUSX OT Menuansl. Mccnemxyemas
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BBIOOpKA IPYNIIUPOBAIACH IO MECALIAM, JUIsl aHAJIM3a UCIOIb30BAIMCh JaHHBIE KOHKPETHOTO
HOHOC(hEpHOro  HAONIONATENILHOIO NyHKTa MockBa, 0OOpYIOBAaHHOTO HOHO30HAOM
BEPTUKAIBHOTO PAANO30HIUPOBAHUS.

HccnenoBanue ObLIO pa3JesieHO HA TPU YaCTH:

- HCCJENOBAaHUE BBIOOPOK IMPH HHU3KOM YPOBHE COJIHEUHOW AKTHBHOCTH MJI Pa3HBIX
YpPOBHEW r€OMarHUTHON aKTUBHOCTH;

- WCCIIe/IOBaHNE BBIOOPOK MPHU HU3KOM yYPOBHE T€OMArHUTHON aKTUBHOCTH ISl Pa3HBIX
YPOBHEW COJTHEYHOM aKTUBHOCTH;

- UCCIIEJIOBAaHHE BHIOOPOK MPH BHICOKOM YPOBHE M€OMAarHUTHOW aKTHBHOCTH JIJISi Pa3HBIX
YPOBHEN COJTHEYHON aKTUBHOCTH.

Hu3zkasi conHeyHasi aKTUBHOCTD

Ha puc. 1 npencraBnensl 3Haue€HUsI CYyTOYHBIX XOJO0B KBaHTHIICH pacnpeneneHus 3% B
pa3INYHbIC CE30HBI.

B nexabpe HaOMIOMAIOTCS TOJOXKUTEIBHBIE BO3MylieHus 10 90% mpu BBICOKOU
reoMarHuTHOM akTuBHOCTU ¢ 6 10 11 UT, mpu cpeaHem ypoBHE T€OMarHUTHOW aKTUBHOCTHU
BO3MYILICHUSI B TOT K€ MEpPUOJ cocTaBisioT 55%. Taxke HaOMIOMAOTCS OTPUILIATEIIBHBIC
BO3MYLIEHUSI MEHbIIIEW aMILUIUTYAbI — 10 60%.

MakcumMyM OTpPHUIIATEIBHBIX U MOJOXKUTEIBHBIX OTKJIOHEHHH MPU CIIOKOWHBIX YCIOBHSX

Ha6moz[aeTc;1 nepea pacCBCTOM. I[J'Iﬂ OTPpHULATCIbHBIX OTKJIOHEHMI OH AOCTUTaCT YPOBHA
55%.
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Puc. 1. CyTounsblii X0 KBaHTHJIel OTKIOHEHUH TeKylux 3Havenuii foF2 or meanansl ypoBHst
0,03 u 0,97 B pasnu4HbIe MeCSILbI PH HU3KO0H COJTHEYHO AKTHBHOCTH M PA3JIMYHBIX YPOBHAX
reoMarHuTHOW akTUBHOCTH. Ha pucyHke 0003HaYeHO: CIJIONIHAS JIHHUS — BBICOKAS
reoOMarHUTHasi aKTUBHOCThb. KpynHblii MyHKTHP — YMepeHHAasi TeOMATHUTHAS aKTHBHOCTb.
MeJikMii MyHKTHP — HU3Kasl FeOMarHMTHAsl AKTUBHOCTb.

IIpu BrICOKOM ypOBHE reoMarHUTHOW akTUBHOCTH OT 0 1o 12 UT u monoxutenbHble U
OTPULIATENIbHBIE OTKJIOHEHUS UMEIOT MPUMEPHO OJMHAKOBBIA ypOBEHb, nopsaka 30%, mocue
12 orpunaTenbHble OTKIOHEHHS OOJbIIE M COCTaBISIIOT Topsiaka 50%, B TO Bpemsl Kak
nonoxkutenbuble mopsaka  30%. CyTouyHbId XOJ  KBAHTWJIEH TOJOXKUTEIbHBIX U

97



OTPUIATENIBHBIX OTKJIOHCHUW TPU CPEAHEM M HU3KOM ypPOBHE T'€OMArHHTHON aKTHUBHOCTH
UMeEeT MPAKTUYEeCKH OJUHAKOBYIO (hOpMY M pa3nuyue B 3HaueHusx nopsaaka 5-10% Bo Bce
MOMEHTBI, KpoMe MoMeHTa Bo3mymieHuss ¢ 6 go 11 UT, korga pasHuiia B 3HAYCHUSX
cocraisieT 30%.

B uroHe MakcuMyM IOJIOKMTEIBHBIX OTKJIOHEHMM Habmomaercs ¢ 19 mo 0 UT. Ilpu
BBICOKOM YPOBHE I'€OMAarHWTHOM aKTUBHOCTU OTKJIOHEHHUS B 3TOT MEPUO]l YBEIMUMUBAIOTCS Ha
20-30% 1o cpaBHEHHIO C JHEBHBIMU 3HAYCHUSAMH, NMpH HU3KOM Ha 5-10%. Ilpu BbIcOKOH
F€OMarHUTHOM AaKTHUBHOCTU TOJOXKUTENbHbIE OTKJIOHEHHUS OOJIblIe OTPULATENBHBIX U
HaxozsaTcs Ha ypoBHe 30-50%, B TO BpeMsi Kak OTpHUIaTelibHbIe HA ypoBHE mopsaka 20%.
CyTouHBI XOJ KBAaHTWJICH IOJOXUTENbHBIX M OTPUIATENIbHBIX OTKJIOHEHUH IpPU BCEX
YPOBHSX T€OMAarHMTHON aKTUBHOCTH MMEET MPAKTHYECKH OJUHAKOBYIO (hopMy. Paznmuume B
3HAUYEHUSIX TOJIOKHUTENIbHBIX OTKIOHEHHMM cocTaBiseT nopsaka 5-10% Mexay HU3KUM U
CPEIHHM YpPOBHSMH T€OMAarHUTHON akTUBHOCTH U 10-20% MexIy CpeaHUM U BBICOKHM
YPOBHSIMHU.

B mapTte nipu BEICOKOM YpOBHE I€OMarHUTHON aKTUBHOCTH HAOIIOAAOTCS BOSMYIIICHHS B
00JacTl TMOJIOXKUTEIBHBIX OTKJIOHEHUH, ¢ ammuutyaamu 92% B 9 UT u 90% B 11 UT.
Opnako, mpu cpaBHeHMHM KBaHTWiIEeH 5% u 3% /uid BBICOKOTO YpPOBHSI I'€OMarHUTHOMN
AKTUBHOCTH BBIABIEHO, 4YTO Tpu 5% JaHHBIE BO3MYIICHUS 3HAYUTENBbHO (10 45%)
YMEHBIIAIOTCS 110 AMILTUTY/IE.

Takxe mpu BBICOKOM YPOBHE T€OMAarHHUTHON aKTUBHOCTH TMOJIOKUTEIbHBIE OTKIOHEHUS
HaxonaATcsl Ha ypoBHe mnopsiaka 40%, B To BpeMs Kak oTpumarenbHbie Ha ypoBHe 20-30%.
MakcuMyM MOJNOKHUTENbHBIX OTKIIOHEHH Ha0JII01aeTCsl TIepe]] pACCBETOM U IOCIIE 3aKara.

B ceHTssOpe Tpu BBICOKOM YPOBHE TI'€OMArHUTHOW AaKTHBHOCTH MaKCHMYM
MOJIOXKUTENBHBIX OTKJIOHCHHH, KaKk W B WioHe Habmomaercs B 20 UT (mo 56%), omHako B
OTJINYWE OT WIOHS, Cpa3y IMOCJE ATOTO YPOBEHb OTKJIOHEHUH omyckaercs 10 40%. Munumym
MOJIOKUTEBHBIX OTKJIOHEeHUH Habmomaerca B 15 UT. U monoxxurenbHbIe U OTpULIATETHHBIE
OTKJIOHEHHUS] UMEIOT NMPUMEPHO OJIMHAKOBBbIN ypoBeHb B TeueHue AHS, oT 20 mno 40%, He
CcUMTasg MaKCUMyMa.

[TpoBens aHam3 rpaduKOB 3a KaXIBIH MECSII, MOKHO BBIJICIUTh CIICTYIOIIIME MOMEHTHI:

1) Bo Bce MecsIbl MOJTOKUTEIbHBIE OTKJIOHEHHs 0OJIbIle TMPH BHICOKOH T€OMarHUTHOM
akTuBHOCTH. C ampenst 1o CEHTIOph pa3HHIIA MKy 3HAYCHHUSIMH OTKJIOHEHUH MPU HU3KOM
¥ BBICOKOM YPOBHSIX T€OMarHMUTHON aKTUBHOCTHU cocTapisieT nopsaka 20% c 0 qo 17-18 UT u
nopsaka 40% c 18 no 0 UT. B ocranbHble Mecsllbl pa3HULAa B 3HAUYEHUSAX OTKIOHEHUN
cocTaBiseT nopsaka 5-10%.

2) OtpwuriaresibHble OTKIOHEHHUS BO BCE MECAIBI B THEBHOE BpeMst OOJIbIIIE TIPH BBICOKOI
T€OMAarHUTHOW aKTUBHOCTH M MEHBIIE TIPH HU3KOM. B HOuHOE BpeMs — HaobopoT. B mHeBHOE
BpeMsl pa3HUIla OOBIYHO MEHBIIIE, YeM B HOYHOE U cocTaBisieT 10 10-15%, B HouHOE BpeMs B
HEKOTOPBIE MECSIIBI Pa3HUIA MEXKTy 3HAUCHUSAMHU OTKJIOHeHHH fnocturaet 20-25% (okTsOpb-
SIHBaph).

3) Bo Bce ce30HBI, KpOME 3UMBI ITPH HU3KOW T€OMAarHUTHON aKTHBHOCTH OTPHUIIATEIbHbIC
OTKJIOHEHHS] UMEIOT BBIPAXCHHBIA CYTOYHBIN XOJ, CHIXKASCh AHEM M YBEIUYHUBASICh HOYBIO.
OtpuiareiabHble OTKJIOHECHHS TIPH BBICOKOW TIEOMArHUTHOW AaKTUBHOCTH HE HUMEIOT
BBIPQXEHHOT'O CYTOYHOTO XO/1a.

4) TlonoXHUTENbHBIE OTKIIOHEHUSI UMEIOT CYTOYHBIM XOJ KaK MpPH BBICOKOW, TaK U IPH
HU3KOW T€OMarHUTHOW aKTHMBHOCTH, Ha KOTOPBIA OKA3bIBAIOT BIWSHHWE MOMEHTHI BOCXOJA H
3akata ComHia. OcoOEHHO CHIJIBHO 3TO BBIPKEHO B JIETHUW MEPHOJ, KOTJa C 3aXO0M
ConHIla TmTpW  BBICOKOM  YPOBHE T'€OMAarHUTHOW aKTUBHOCTH  IPOUCXOJUT  POCT
MTOJIOKUTENBHBIX OTKIOHEHHH Ha 40%.
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5) Bo Bce ce30HBI, KpOME 3UMHET0, P BBHICOKOM YPOBHE T'€OMArHUTHOW aKTHBHOCTH
MOJIOKUTEIbHBIE OTKJIOHEHUS OOJbllle OTPUIATENbHBIX. B 3UMHMI mepuos oTpuLaTENbHbIE
OTKJIOHEHUS] HE3HAYUTEIBHO OOJIBIIIE TIOJI0KHUTEIbHBIX.

Hwu3kasi reoMarnHuTHasi aKTHBHOCTH

Ha puc. 2 npezncraBieHsl 3Ha4eHUs CYTOUYHBIX XOJIOB KBaHTWJEH pacrpeneneHus 3% B
pa3INyYHbIE CE30HBI.

B nexaOpe orpumartenbHble OTKIOHEHHMS HMEIOT JBa MakcUMyMma, aocturaromue 328% u
416%, B 8 u 10 UT coorBerctBenHo. IIpu paccmorpenun kBaHTwied 5%, BUAHO, 4TO
amiuintyna otkioHeHut B 8 UT ymensmaercs 1o 60%, a B 10 UT ocrtaé€rcst Ha BBICOKOM
ypoBHe — 384%. B ocranpHOE BpeMs OTpULIATEIbHBIE OTKJIOHEHUS IPU HU3KOW M BBICOKOM
COJTHEYHON aKTHBHOCTH HMEIOT pa3Huimy He Oonee 10%. Takoe e pacxoxkaeHue
HAOJI0/IaeTCs ¥ B MOJIOKUTEIHHOM 00JIaCTH BO BCE MOMEHTHI BPEMEHH, KPOME ITPOMEKYTKA C
7 no 10 UT. Ha nanHOM OTpe3Ke BpeMeHU Ha0JroaeTcsl yBeinudeHue oTkiaonenuit 1o 100%.
[Ipu cpaBHenun kBantuiaeil 3% u 5% BHAHO, YTO AaMIUIUTyJa camMoro OOJIBIIOTO
MOJIO)KUTEIBHOIO BO3MYIIEHMSI OCTAa€TCS IMpPaKTUYECKM HEU3MEHHOM. MUHHMyM Kak
MOJIOKUTEBHBIX, TaK M OTPULIATEIbHBIX OTKJIOHEHUW HaONomaeTcss A0 U Tocie
MaKkCHUMaJbHbIX Bo3MylieHU — B 6 1 11 UT. OTpunarenabHble OTKIOHEHUS Ha MPOTSKEHUU
BCEX CYTOK Oojblue monoxurenbHbiXx Ha 30% (oHu mmeroT ypoBHM nopsaka 50 u 20%

COOTBETCTBEHHO).
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Puc. 2. CyTouHblif X041 KBAHTHJIEHOTKIOHEHHI TeKylux 3Hauyenuii foF2 o meaquanbl B
pa3JIMYHbIC MeCALbI MPH HU3KO0H NeOMATHUTHOM AKTHBHOCTH M PA3JIMYHBIX YPOBHSAX
COJIHeUHOM akTHUBHOCTH. Ha pricyHKe 0603Ha4YeHO: KPYNMHbIH MYHKTUP — KBAHTUJIM YPOBHeil
0,03 u 0,97 119 BBICOKOIi cOTHEeYHOI akTHBHOCTU. CIJIOIIHASA JTUHUA — KBAHTHJIU ypoBHeii 0,05
u 0,95 119 BBICOKOI COTHEYHOM AKTHBHOCTH. MeJIKMii MYHKTHP — KBaHTW M ypoBHeii 0,03 n
0,97 njst HU3KOMH COJTHEYHOIi AKTHBHOCTH.

B utone He HaOM0MaeTCsl CUIIBHBIX BO3MYILIEHUH Jake MPU BHICOKOM YPOBHE COJIHEYHOU
akTUBHOCTH. CyTOUYHBIM XOJ| TOJIOKUTEJIbHBIX OTKJIOHEHHH MpPH BBICOKOH COJHEYHOU
AKTUBHOCTH COXPAHSIETCSl MPUMEPHO Ha OJHOM ypoOBHe, nopsiaka 17%, He3HAuuTeNbHO, Ha
5% camxkasch ¢ 0 1o 3 UT. Takum oOpa3omM, B JHEBHOE BPEeMs OTKJIOHEHHS MPHU BBICOKOI
COJIHEYHOM aKTMBHOCTH IPEBBIIIAIOT OTKJIOHEHHUS NMPU HU3KOW COJIHEYHOW aKTHMBHOCTU Ha
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5%, a B HOYHOE BpeMsi — HA0OOPOT, UTO JIOCTUTAECTCSI B OCHOBHOM 3a CUET YBEJIMYEHUS
OTKJIOHEHHI IPU HU3KOI COITHEYHOU aKTUBHOCTH B HOYHOE BPEMSI.

CyTouHBIA XOJI OTPULATEIbHBIX OTKJIOHEHHM MpU BBICOKOM COTHEYHOW AKTHUBHOCTU
BbIpaXXeH U M0 (opMe MOBTOPSET CYTOUHBIM XOJ| OTPUIATENbHBIX OTKJIOHEHUH MPHU HU3KOM
comewyHoi akTuBHOCTU. C 0 10 9 UToTpuiiaTeibHbIe OTKIOHEHUS OOJIBIIE MOJIOKHUTEITBHBIX
Ha 10-15%.

B Mapre pacxoxaeHue CyTOUHbBIX XOA0B ITPU BBICOKON COMTHEYHOM aKTUBHOCTH U HU3KOU
COJIHEYHON aKTUBHOCTH JJISl MOJIOKHUTEIBHBIX OTKJIOHEHUI cocTaBisieT A0 4% (OTKIOHEHUS
IIPY BBICOKOM COJIHEYHOM aKTHBHOCTU OOJIbIIE), KpOMe MOMeHTa Bpemenu ¢ 6 mo 11 UT, B
KOTOPBIA HaOII0JaeTCsl MOA00HOE JEKaOpIO MOJIOKUTEIbHOE Bo3mylleHue a0 100% mpu
BBICOKOW COJIHEUHOW AKTUBHOCTH.

OTtpunarenabHble OTKIOHEHHUS HOYBIO MPHU BHICOKON COJTHEYHON aKTUBHOCTH MEHbILE Ha

10-13%, uyem npu HU3KOW COTHEYHON aKTUBHOCTH, ¢ 13 1o 19 UT - Hao6opot. C 10 mo 13 UT
CYTOYHBIE XO/IbI COBMANAIOT, a ¢ 7 1o 10 UT nabmiogaercs yBenuueHue aMIuTyasl 10 232%.
IIpu cpaBHenun kBaHtuiedl 3% u 5% BUAHO, 4YTO AaMIUIMTyJa C€aMoro OOJBIIOTO
MOJIOKUTEIBHOTO BO3MYIICHHS OCTA&TCSl MPAKTUYECKH Henm3MeHHoU, He cuutas 10 UT, raoe
OHa omyckaercst A0 55%. AMIMTyga e OTpulaTenbHOro Bo3mymieHus ¢ 7 go 10 UT
CTAaHOBUTCS paBHA YPOBHIO OTKJIOHEHUH MPU HU3KOM COJTHEUHON aKTUBHOCTH. HensmMeHHOCTh
MOJIOKUTEIHLHOTO BO3MYIICHUS! TIPH U3MEHEHUHM OTPHUIATEIHLHOTO TOBOPUT O TOM, YTO OHHU
UMEIOT pas3Hyl0 MPHUPOAY UM TaKUM OOpa3oM B JAaHHOM cllydyae OTAEIbHO HaOII0JaroTCs
MOJIOKUTEIHPHOE BO3MYILIEHHE M OTPHUIATEIBHOE BO3MYILIEHHE, OJHAKO HCKIIOYATh TaKXKe
HaMU4Yue AByX(a3HbIX BO3MYILEHUIN HENb3sl.
B cenTs6pe B mosI0KUTEIHHOM 0071aCTH IPUCYTCTBYIOT Bo3Mytenus 10 97% ¢ 6 no 10 UT, a
takke B 12 10 13 UT OTKJIOHEHUs MpU BBICOKOM CONHEYHON aKTUBHOCTU OOJbINE, YeEM MPHU
HU3KOW conmHeyHOoM akTuBHOCTH Ha 10%. Ilpu cpaBHenun kBanTwiIed 3 u 5% BUAHO, UTO
CYTOYHBIM X0/ OCTAaETCs HEU3MEHHBIM U XapaKTepeH AJi1 OTKJIIOHEHUH JAaHHOTO Mepuoa.

OtpunatenbHbie OTKJIOHEHUST TpH BbICOKOM CA Ha TPOTSHDKEHHH BCETO JHS HE
pacxoAsTcs B 3HAYCHUSX C OTKJIOHEHUSMHU IPU HU3KOW CONTHEYHOW aKTHMBHOCTH OoJjee, yemM
Ha 5%, He cuuTas nepuoaa ¢ 6 10 8 UT, korna pacxoxaenue coctasisieT 10 20%.

Bbicokasi reoOMarHuTHasi aKTUBHOCTh

Ha puc. 3 npexncraBineHsl 3Ha4€HUsI CYTOYHBIX XOJOB KBaHTWIEW pacupeneneHus 3% B
pa3IUYHbIE CE30HBI.
B nexabpe B MoOJOXUTETbHON 00JacTH NMPHCYTCTBYET Bo3MylleHue 10 98% mpu oboux
YPOBHSIX COJTHEYHOM akTUBHOCTH ¢ 7 1o 11 UTnpu BeICOKON COTHEYHON aKTUBHOCTH U € 7 110
10 UTnpu HHM3KOH, YTO TOBOPUT O TOM, YTO MPHPOJA JaHHOTO BO3MYIICHHS B OOJBIICH
CTENEHM 3aBUCUT OT I€OMarHUTHOM AaKTUBHOCTH, Y€M OT COJHEYHOW. B oTpuuarenbHOR
obmactu B 9 UTnpucyrcTByer Bo3MyllleHHE, aMIUTUTyaa KoToporo gocturaet 470%. Ilpu
paccMOTpPEHMH KBaHTUIIEH 5% BUAHO, UTO JAHHOE BO3MYILIEHUE SIBISIETCA XapaKTEPHBIM IS
JaHHOTO Tepuoaa. MUHUMYMBI KaK OTPULIATENbHBIX, TaK W TOJOXKHUTEIbHBIX OTKIOHEHUI
HaOJI01al0TCS 10 U TIOCJe KPYIHBIX Bo3MyIeHHi - B 6 1 11 UTcooTBeTcTBEHHO.
B utone OtpuniarenbHble OTKJIOHEHUS OTINYAIOTCS HECTAOMIbHOCTHIO, HO MOYKHO 3aMETUTh,
YTO OTKJIOHEHMS NPU BBICOKOW COJHEYHOW aKTMBHOCTH BBINIE B JTHEBHOE BpeMs (MOpsKa
20%) u Hmxe B HouHOE (Topsiaka 10%). Haubombiee paznuane MexIy OTKIOHCHHUSIMHU TIPH
BBICOKOW M HHU3KOH CONHEYHOHM akTuBHOCTH mpucyrctByeT B 20 UT u cocraBmser 21%.
CyTouHbIE XOJbl OTKJIOHEHHHA IpU HU3KOM M BBICOKOW COJHEYHOW AKTUBHOCTH HMEIOT
cxoxyto ¢opmy. Ilpum paccmorpeHum KBaHTWIeH 5% BHIHO, YTO CYTOYHBIA XOJ
MOJOKUTENBHBIX OTKJIOHEHUH it 3 U 5% mnOpakTUUeCKW HE pas3jnyaercs, a st
OTPHULATENIBHBIX HUMEET CYIIECTBEHHYIO pa3HHUILly, B yacTHOcTH, B 5 UT pa3Huua cocrasiser
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19%, 4yTO TOBOPUT O TOM, YTO OTPUIIATEIIbHBIC OTKJIOHEHHS B JAHHBIA MEPUOJ MOTYT UMETh
MHO>KECTBO CITy4alHBIX HEOOJIBIIUX BO3MYIIEHUN B TEUEHHE BCEX CYTOK.

YpoBeHb MOJIOKUTEIbHBIX OTKIIOHEHUH (22-40%) B JaHHBIN MEpUO TOUTH BIBOE BBIIIE
YPOBHSI OTPHUIATENBHBIX (25-33%).
B mapre ¢ 6 1o 12 UT nabnronaercs pocT OTKIOHEHHUM MPU BBICOKOW COTHEYHOW aKTUBHOCTH
10 97%. B 9 u 11 UT oTkiIOHEHHUS TOCTUral0T MaKCUMyMa MPU O0OUX YPOBHSIX COJHEYHOMN
AKTUBHOCTH. MOXHO MPEANOI0KHUTh, 9YTO JAHHBIC BO3MYIICHHUS B OOJBIINCH CTEIIEHU 3aBUCST
OT YpPOBHS T'€OMarHUTHOW AaKTHUBHOCTH, 4Ye€M OT YypoBHS coyiHedyHOW. CyTOUHBIM XOJ
OTPULIATENIbHBIX OTKJIOHEHUW MPHU BBICOKOM COJIHEUHOM aKTUBHOCTH COBHAAAET C CYTOYHBIM
X0JIOM IIPU HU3KOHM COJIHEYHOM aKTUBHOCTH BO BCEX ClIydasx kpome rnepuozaa ¢ 7 mo 10 UT, B
KOTOPBI HAOIIOAAETCsl 3HAYUTEIILHOE YBEITMUCHNE OTKIIOHEHUH, 10 466% 1 nmepuona ¢ 15 no
17 UT, rae pacxoxiaeHue MexXIy OTKIOHEHHMsMH cocTaBiseT 15-20% (OTKIOHEHus mpu
BBICOKOI COJTHEYHOM aKTUBHOCTH OOJIBIIIE).
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Puc. 3. CyTouHbIif X0 KBAHTHJIEHOTKJIOHEHUI TeKkyux 3Hadenmii foF2 o meaquanbl B
pa3JIMYHbIC MeCALbI IPH BHICOKOI r€eOMAarHNTHOH AKTMBHOCTH U Pa3JIMYHBIX YPOBHSIX
COJITHeYHOH aKTHBHOCTH. Ha prcyHKe 0003Ha4eHO: KPYNHBIN MYHKTHP — KBAHTUJIHM YPOBHei
0,03 u 0,97 151 BbICOKOI coJIHeYHOH akTUBHOCTH. CIjionIHAst TuHEASA — KBaHTW N ypoBHei 0,05
u 0,95 119 BBICOKOI COTHEYHOM AKTHBHOCTH. MeJIKMii MYHKTHP — KBaHTW M ypoBHeii 0,03 n
0,97 njst HU3KOMH COJTHEYHOIi AKTHBHOCTH.

[Tpu paccmoTpenun kBaHTHIEH 5% BUAHO, YTO ISl BBICOKOM COJMHEYHOM aKTHMBHOCTH
aAMIUTUTYBI KaK TMOJIOKUTETBHBIX, TaK U OTPHUIATEIBHBIX BO3MYIICHHH U3MEHSIOTCS Clado,
OCTAJIbHBIC 3HAUYCHUSI CYTOYHOTO X0J1a TOKE OCTAIOTCSI MOTHOCTHIO HEU3MEHHBIMH.

B ceHTs0pe monoXHUTENbHBIE OTKJIOHEHHUS Ha MPOTSHKEHHWH BCEX CYTOK Ooubllie Tpu
Beicokoii CA nHa 20-23%, ywem mpu Huszko. C 7 mo 11 HaGmromaeTcsi yBelIHYCHHE
MOJIOKUTENBHBIX OTKJIOHEHHH 10 90%.

B oTpuniaTenbHBIX OTKIOHEHHSIX B CEHTsOpe HaOmromaercst Beruieck ¢ 7 g0 9 UT mpu
Bbicokoii CA 1o 212%, omnako Ha rpaduke ¢ KBaHTWIIMH 5% BHIHO, YTO aMIUIATYAA
JAHHOTO BO3MYIIeHMsT cHWkKaercss a0 90%. Takke TNOJOKUTEIbHBIE BO3MYILICHUS
coxpanstoTcs Tobko B 8-9 UT, a B ocTaimbHble MOMEHTHI OCTalOTCS Ha ypoBHE nopsiaka 40%.
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[IpoBens ananu3 rpaduKOB 3a KaKIBIA MECSI] AT HU3KOH M BBICOKOW COJHEYHOMN
AKTUBHOCTH, MOKHO BBIJICJIUTh CJIEAYIOINE MOMEHTBHI:

1) B netHuii mepuoJi 3HAYMTENIbHBIC BO3MYIICHHS HPU BBICOKOM YPOBHE COJIHECUYHOM
AKTUBHOCTUMOI'YT BO3HHMKHYTh C OUY€Hb HM3KOW J0J€d BEpOATHOCTM — Ha rpadukax
KBaHTWUJIEH OTKJIOHEHUH ypoBHS 3% oHU oTcyTcTBYIOT. CyTOuHBIE XOIbl KBaHTHiIEH 3%
HaxomaTcsl Ha ypoBHsAX mopsaka 30-60% s monoxkutenbHoN obmactn U 20-30% st
OTPULATEIIbHOM.

2) I1pu HU3KOM reOMarHUTHOM aKTHBHOCTH 3HAYHMTEIbHBIC OTPHLIATEILHBIC BOSMYIIICHHS,
aMIuIMTyza Kotopbix cocrasisieT 100-260%, mpu BBICOKOM YpOBHE COJHEUHOM aKTUBHOCTH,
npeumyiectBeHHO B 7-10 UTc okTAOps 10 MapT BO3HUKAIOT C MEHBIIICH BEPOSTHOCTHIO, YEM
B HOsI0pe u nexabpe. B HOsOpe u nexabpe ammuinTyaa Takux Bo3mylneHuil qocturaet 400%.
ITpu BBICOKOI T€OMAarHUTHOM aKTMBHOCTH JIaHHBIE BO3MYIIECHUS MPUCYTCTBYIOT C CEHTAOps
no anpenb (ammutyabl 318-548%), B cenTsiOpe ¢ ammautynol 212% u  MeHbluei
BEPOSITHOCTHIO, YEM B APYI'HE MECSIIBI.

3) 3naunrenbhbie (10 100%) MONOKUTEIbHBIC BO3MYIIEHHS IPH BBICOKOM YPOBHE
coiHeyHON akTtuBHOCTH B 6-7 — 10-12 UT npu HH3KOH TI'€OMarHUTHOHW aKTHBHOCTH
BO3HUKAIOTC aBrycTa Mo Mail (B aBr'yCT€ C MEHbBIIEH BEpPOSTHOCTBIO), KaK M MPU BBICOKOH
TeOMarHUTHOM aKTHBHOCTH(C MEHbIIECH BEPOSITHOCTHIO B Mae).

4) Tlpu HU3KOI T€OMAarHUTHOW aKTUBHOCTH YPOBEHb OTPHULATEIBHBIX U TOJIOKUTEIBHBIX
OTKJIOHEHUH! /17151 BBICOKOM COJTHEYHOW aKTUBHOCTH IPUMEPHO OJAMHAKOB WM OTPHULIATEIIbHBIE
oTkJoHeHHUsT Oosbiie Ha 5%. Ilpu BBICOKOW Te€OMarHMTHOW AKTUBHOCTU ISl BBICOKOM
COJJHEYHOM AaKTHBHOCTH B IE€PUOJ C Mapra IO CEHTSIOph YpPOBEHb IOJOXKHUTEIbHBIX
OTKJIOHEHMI MOYTH BJIBOE BBILIE YPOBHS OTpULIATENbHBIX, ocobeHHO ¢ 18 mo 00 UT, B
OCTaJIbHbIE IEPUOBI IPUMEPHO OJIMHAKOB.

5) ®opma CyTOYHBIX XOJI0B B OOJIBIIMHCTBE CIIy4acB COBIAIACT MPHU HU3KOM M BBICOKOM
COJIHEYHO!N aKTUBHOCTH.

6) B 8 UT B HOs10pe HaOmoaaercst 3HaunTenbHoe (0T 250 10 375% B pasHbIX Clly4asx)
OTPHIIATEIbHOE OTKJIOHEHHUE Ui BCEeX TIelMOreo(u3nyecKux YCJIOBHUM, KpOMeE IOJIHOCTBIO
criokoiHbIX. B nexabpe B 8 UT wnaOmromaeTcsi Takoe e TMOJOXKHUTEIbHOE OTKJIOHEHHWE, C
ammuTyaamMu ot 55% (mpu cpeiHed TI'eOMarHUTHOM aKTUBHOCTHMM HU3KOW COJTHEUHOU
AKTUBHOCTH) 110 97% IpH BBICOKOM r€OMarHUTHON aKTUBHOCTHH COJIHEYHOW aKTHBHOCTH.

7) C ampenst Mo aBryCT NPH BBICOKOH T€OMAarHUTHOW aKTUBHOCTH HAOIIOIAETCS POCT
otksoHennii Ha 30% c¢ 16 mo 18 UT kak a8 BBICOKOH, Tak M A HHU3KOW COJHEYHOMH
akTUBHOCTH. IIpu 3TOM pasHMIa MeXIy CaMMMM OTKJIOHEHMSMH Ul BBICOKOM M HM3KOH
COJTHEYHON aKTHMBHOCTH MOXET COCTaBIsATh B 3TU MoMeHThl 10-20% (mpu BBICOKOI
COJIHEYHOM aKTUBHOCTU OTKJIOHEHUS OO0JIbIle).

3akirouenue

B pesynbrare npoBeneHMs] CPaBHUTEIBHOIO aHAIW3a BapUallMii KPUTHUUYECKOW YacCTOTBI
cnost F2 nonocdepsl npu pa3iuyHbIX TeIuoreopu3nyeckux yClIOBHUSX Ha CTaHUMU MockBa
MOJKHO CJIENATh CJIEIYIOIINE BHIBOJIBIL:

1) Beicokasi coyiHeuHast akKTUBHOCTh TIPU HU3KOW F€OMAarHUTHON aKTHBHOCTH B OOJIBIIIEM
KOJIMYECTBE CIy4yaeB (Bce MeECALBl, KpOME HIOHS-aBrycTa) NPUBOAUT K CHIIBHBIM
BO3MYILEHUSM HOHOC(hEpHI, 3aBUCALIMM TaKKE€ OT CE30HA, YeM BBICOKAash IeOMarHUTHas
AKTUBHOCTh TPH HU3KOM COJHEYHOH akTUBHOCTU ((eBpasib, MapT, HOSIOpb, AekalOpb).
[ToMrMO HaNMMYMS HECTIOKOWHBIX re0(PU3NUECKUX YCIOBUI HAIMUME YKa3aHHBIX BO3MYIICHHUM
3aBUCHUT TaK)K€ OT CE30Ha.

2) Honochepusie Oypu, XapaKTE€pPHbIC JUIS IEPUOIOB PABHOIACHCTBHUS IPOMCXOMIST
IIEPUOJBI BBICOKOM COJHEYHON AKTUBHOCTU M IIOYTHU HE BCTPEYAIOTCS B MEPUOJBI HU3KOHN
COJIHEYHOM aKTUBHOCTH, HE3aBUCHMO OT YPOBHSI T€OMATHUTHOW aKTHBHOCTH!
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- Bbicokas reoMarHuTHasi aKTUBHOCTb, BBICOKAsl COJIHEUHAsI aKTUBHOCTb, CEHTSIOpb, C 7
1o 11 UT yBenudeHne aMIUTUTY/IbI TTOJIOKHUTEIBHBIX OTKIOHEHUH 10 89%, OTpUIIaTEIBHBIX C
7 10 9 UT 1o 212%

- Bricokas reomarHuTHasi aKTUBHOCTh, BBICOKAsl COJTHEUHAsA aKTUBHOCTb, MapT, ¢ 6 10 12
UT yBennueHne aMIIuTy/bl [TOJIOKUTEIbHBIX OTKIOHEHUN 10 97%, oTpuuaTenbHbIX ¢ 7 A0
10 UT no 466%

- Hu3kast reoMarHuTHasi akTHBHOCTb, BBICOKAsl COJTHEUHAs! aKTHBHOCTh, CEHTSAOPb, ¢ 6 J10
10 UT yBenuueHne aMILIUTY bl TIOJIOKUTEIIBHBIX OTKJIOHEHUH 110 97%.

- Huzkas reoMaruuTHass akTUBHOCTh, BBICOKAsi COJIHEUHAsh aKTUBHOCTh, MapT, ¢ 6 g0 11
UT yBennueHue aMIUTUTY/IbI TIOJIOKUTEIBHBIX OTKJIOHEHUN 110 97%, oTpuLaTeabHbIX ¢ 7 110
10 UT mo 232%.

3) Ilpu CHIOKOWHBIX reOPU3MUCCKUX YCIOBUSIX 3HAUUTEIBHBIX BO3MYIICHHUI B HOHOC(hEpe
HE HaAOJII0JIaeTCs HU B KaKWe MecAIbl, KpoMme OKTaOps. B okrsabpe 7-8 UT mabmomaercs
MOJIOKUTEIBHOE BO3MYILIEHUE C aMILIUTY 101 77%.

4) OtpuratenbHble OTKJIOHEHHUS MPH BBICOKOW TI'€OMAarHUTHOH AKTUBHOCTH HE HMEIOT
TAaKOr0 BBIPAKEHHOT'O CYTOYHOTO XOJa KaK MpPH HU3KOW NeOMAarHUTHOW aKTUBHOCTH W JUIA
HU3KOH, U U1 BBICOKOM COJIHEUHOM aKTHBHOCTH, YTO OOYCJIOBJIEHO OOJBIIUM KOJUYECTBOM
HE3HaYUTeNbHBIX (C amruiutynoit 5-10%) Bosmymienwuii. [Ipu paccmoTpenuun kBanTuinei 5%
CYTOYHBIE XO/bI BBITIIAIAT 00Jiee CIrIIa’KEHHBIMHU.

5) TTomoxuTenbHbIE OTKIOHEHHS MMEIOT CYTOYHBIA XOJ KaK MPU BBICOKOW, TaK WU TPH
Hu3Kol ['A, Ha KOTOPBIN OKa3bIBAIOT BIMSIHE MOMEHTHI Bocxo/1a U 3akata CoHIa, 0COOEHHO
B JICTHUN TIEPUOJ, KOT/Ia C 3aX0JIOM COJIHIIA TIPOMCXOAUT POCT MOJIOKUTEIBHBIX OTKIOHEHHIA.

6) BapuaTHBHOCTh B IMOBEICHUM HOHOC(EPHl HOHOCHEpHl CYIIECTBEHHO pa3indyaeTcs
IIPU PA3JIMYHBIX YPOBHAX COJIHEYHON AKTMBHOCTM KaK IPU HU3KOM, TaK M IMPU BBICOKOM
T€OMarHUTHOW aKTUBHOCTHU. Pa3nuuusi B OCHOBHOM 3aKJIIOUAIOTCS B HAJIMYUU TPU BBICOKOU
COJTHEYHON aKTHUBHOCTU 3HAYUTEIBHBIX OTKJIOHEHUH, 10 100% B monoxutenbHON o0iIacTu U
1o 500% B oTpunateabHON 00nacTH B yTpeHHee Bpemsi ¢ 6 10 12 BO BCe CE30HBI, KpoMe
neTHero. B neTHuil nepuo pa3andus TOKe NPUCYTCTBYIOT, HO COCTABIISIIOT 10 20%.

7) 3naunrtensHbie, 10 60-100% TOJTOXKUTEIBHBIC BO3MYIICHUS HUMEIOT OOJBIIYIO
3aBUCUMOCTh TOJBKO OT COJHEYHOW aKTUBHOCTHU, YEM OTPULATEIbHBIE, KOTOPHIE HWMEIOT
3aBUCUMOCTD OT COJTHEYHOW aKTUBHOCTH M T€OMAarHUTHOW aKTUBHOCTH.

Paboma evinonnena npu noooepowcxe epanma PODU 18-05-80023 Onacnvie senenus.
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