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= MexxgucumnnmHapHbin pasgen
aCTPOMPU3NKN N TeOPU3UKMN,
paccMaTpuBaloLL M BO3OEUCTBUS
CornHua Ha npoLecchl U ABNeEHUS,
npoucxoaslime Ha 3emrne, HadymHaga c ero
pornn B popmMmnpoBaHmnm oodLLero
TENSIOBOro pexkmma nnaHeTbl U ee
aTMocepbl U BNMNOTb A0 BNUAHUSA Ha
HMUX caMbIX pa3HOODOpPa3HbIX MPOSIBIIEHUN
conHevHoun aktuBHocTuU (CA).



= 3emnsa nony4vyaet ot ConHua He TONMbKO CBET U
Tenno, obecne4vynBaroLme HeobXoanMbIN
YPOBEHb OCBELLEHHOCTUN U CPEOHIOHD
TeMneparypy ee nNoBePXHOCTU, HO U
nogBepraeTcs KOMOMHMPOBaAHHOMY
BO30eNCTBUIO YP- U pEHTIEHOBCKOIO
N3Ny4YeHnsi, CONTHEYHOro BETPA, CONMHEYHbIX
KOCMWNYECKNX NYyYEWN.

= CTporo roBops, 3eMns okasblBaeT HEKOTOPOE
obpaTHoe (N0 KpanHeEW Mepe,
rpaBmMTauUnoHHOe) Bo3aencteme Ha CorHue,
OHaKO OHO HUYTOXHO Maro, Tak YTo OObIYHO
paccMaTpmBaloT TONbKO BO3OEUNCTBUE
COJTHEYHOU aKTUBHOCTU Ha 3eMIi0.



OTO COBOKYMHOCTb ABMEHNW, HAbNgaeMbIx Ha
ConHue:

ITO U - 06NacTu C CUNbHbIM
MarHUTHbIM MOMIEM U BCNeACcTBUE 3TOro C NOHMXEHHOU
TemMneparypou (Bnepssie B Teneckon ux Habnoaan . Fanunei
B 1610 r.);

n - Hanbosnee MOLLHbIE U
ObICTpOpa3BMBaKOLLMECH B3PbIBHbIE MPOLIECCHI,
3aTparnmearoLine BCO COMNHEYHY aTMocdepy Haa
aKTUBHOW 0bnacTblo;

7 - MNa3smMeHHble 0b0pa3oBaHUA B
MarHMTHOM MoOJe COfIHEYHOM aTMocdepbl, UMetoLLne
BN BbITAHYTbIX (40 COTEH ThICAY KUITOMETPOB)
BOJTIOKOHOOOpPa3HbIX CTPYKTYP.



= Korga BonokHa BbIXOOAT Ha BUOAUMBIN Kpaw
(num6) ConHua, MOXHO BMOETbL Hanboree
rpaHOMO3HbIE MO MacwTabam akTUBHLIE U
CNOKOWHbIE 0Opa3oBaHUSA - :
oTnuyatoLmecs dboratblM pasHoobpasnem
doopM 1 CIHOXHOWN CTPYKTYPOM.

= Hy>XHO eLle OTMETUTL -
obnactn B atmocdepe CorHua ¢ OTKpbITbIM B
MEXMaHeTHOE NPOCTPaHCTBO MarHUTHbLIM
nonem. OTo cBOeobpa3HbIe OKHA, U3 KOTOPbIX
BblOpacbIBAaeTCS BbICOKOCKOPOCTHOM MOTOK
CONMHEYHbIX 3apsXKEeHHbIX YacTul,.



= CUHXPOHHOCTb MHOIMX 3TUX renmo- u
reoPunanyecknx siBfieHnn HaBoausna Ha MbICllb,
4YTO B MEXMNJIAHETHOM MPOCTPAHCTBE MMEETCH
areHT, nepegarLlnn ConHeYyHble BO3MYLLEHNSA
3emre.

= OTMM areHToM okasarcs —
(MOMOK 3apsiXKeHHbIX Yacmuuy, - KOPriycKyIl -
ucrnyckaembix CorHUem), cyulectsoBaHue
KOTOPOro 3KCrnepuMeHTanbHO bbino Aoka3aHo B
Ha4vane 1960-x rr.

= OTKPbITUE CONTHEYHOIO BETPA BMECTE C
HaKOMMNEeHHbIMU O APYrnx NPosABIEHUAX
COJTHEYHOW aKTUBHOCTW MOCNY>XXMNO OCHOBOW
ans ncenegosaHusa puankn ConHEYHO-3EMHbIX
CBSA3eMN.
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® Haunbornbluee NposiBrieHNE CONTHEYHOM

aKTUBHOCTU, COJIHeYHbIe 8cribIWKU,

HaynHatoLwmnecsi 0bbIMHO B ero xpomocdepe u
npuBHocsAwme B COrHEYHYIO CUCTEMY OrFPOMHYIO
JOMOMAHUTERBHYIO SHEPTUIO.
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= Haubonee molliHble coBbITMS PAaBHOCUITbHDI
B3pbIBaM MUITIIMOHOB aTOMHbIX 6OMO.
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= Bo BpeMS COMHEYHbIX BCrbILLEK MOTOK SHEPTrUn
BHe3anHo BO3pacTaEeT B AeCATKU pa3. BcTpeyvadach C
reoMarHMTHbLIM NOJSiIEM, OH 0bpa3syeT yaapHYyHo
BOJTHY, KOTOpaa AeopMUPYET 3EMHYIO
MarHMTocoepy 1 Bbi3blBAET MarHUTHYHO Oyplo Ha
3emre, B TO BpeEMS Kak aHepquHoe
yanpacbmoneTOBoe FFe
CorHua Bo3OencTByes Ha,
aTMocdepbl 3eMIN. e




Xpomocoepa
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Xpomocghepa - Cnon cornHevyHou aTMmocdepsbl, nexalunmn Hag dorocdepon.
@omocghepa - HMKHAA YacTb atMocepbl ConHua v 3Be3a, 0TKyga ncxoaut
NPaKTUYEeCKN BCE N3IyYyeHue.

K0,00Ha — nocnegHasa BHewHAs obornoyvka CornHua. oHa BUgHa HeBOOpy)KéHHbIM Ma3om
TOJ1bKO BO BpeM4A MNMOJIHOro CofiHe4YHOro 3atMeHn4d



= OB6bIYHO MOLLHAA BCMbILLKa CONPOBOXAAETCH
ncnyckaHmem 60sbLIOro KonmyecTtea
YCKOPEHHbIX YacTUL, —
(CKI).
= [loBbiweHHbIN NoToK CKJ1y 3emnn moxet
HabnoaaTbCA HECKOSIbKO OECATKOB Yacos.



= Benbliwka Ha ConHue reHepUpyeT MOLLIHYHO
yOapHYH BOJSTHY 1 BblOpachbIBaEeT B
MEXMNSIaHETHOE NPOCTPaHCTBO 0b61ako rnrasmebi.
YaoapHaga BonHa u obnako nnasmbl 3a 1.5-2
CYTOK OOCTUraloT 3eMSn U Bbi3blBaKOT
MazgHUMHyo bypro, ycuneHne rnonapHbIxX
CUAHNN, BO3MYLLIEHUA MOHOCAEPLI U TaK
nanee.



= Mupoebie mazHUMHbLIE Bypu NpeacTaBnAoT
cobon BO3MYLLIEHHOCTb MarHMTocdeps! B
LilernToM.

= bonee crabble (HO bornee yacTble)
BO3MYLLIEHUSA, Ha3blBaemble cybbypsmu,
pasBMBatoOTCs B MarHuTocdepe nonspHbIX
obnacten. Euwe bonee cnabble BO3MYLLEHUSA
BO3HUKAOT BONN3K rpaHunLbl MarHuTocdepsl €
COJNTHEYHbIM BETPOM.




= CTartucTtuyecKkn yctaHoBMNEHA CBA3b MexXay
YPOBHAMU COJTHEYHOWN N FreOMarHMTHOW
BO3MYLLEHHOCTU U XOOOM psada NpoLeccos B
brnocdepe 3emnu (AMHAMUKOMN NONyNALNN
XXMBOTHbIX, 3aNNAEMUN, KONTMYECTBOM CepaeYHO-
COCYOUCTbIX KpU30B 1 Ap.).

= Hanbonee BEPOATHOMN MPUYNHOW TAKOWN CBA3U
SABMAITCS HN3KOYACTOTHbIE KonebaHus
9NEeKTpPpoOMarHMTHOro nonga 3emsnun. JTo
noagTBepXgaeTca nabopaTtopHbIMU
aKCnepuMeHTamMm no U3y4eHunto JeENCTBUS
9NEeKTPOMarHUTHbIX NMNofen eCTeCTBEHHOW
HaNPS>XEHHOCTU U YaCTOTbl HA MITEKONMUTAIOLLNX.



C TOYKM 3peHNs acTPOHOMOB, Halle CornHLue -
3Be3aa criokomHasi. OgHako BpeMs OT BPEMEHM
Ha HEM BO3HUKAOT BCIbILLKWU, U NMOTOK XXECTKOrro
SIIEKTPOMArHUTHOro U3y4yeHust oT cBeTuna
YBENMNYNBAETCSH B ThbICAYM pas. YKe yepes
BOCEMb MUHYT MOCNe Havasria BCbILLKM
HeBUOUMbIE YyrnbTPadoUoreToBLIE,
PEHTrEHOBCKME N raMMa-Nnyym OocTuraroT
opbuTkl 3emnun. NoToKN 3apsXKEHHbIX YacTul,
YCKOPEHHbIX 40 rMraHTCKMUX SHEpPrumn, u
OrpOMHbIE BbIOPOCHI MNf1a3mMmbl BHE3AMHO
OoOpYyLLUNBAIOTCA B MEXIMITAHETHOE
NPOCTPAHCTBO.



= YNnbTpadunoneT U peHTreHOBCKUE Ny4yn pesKko
YBENMNYMNBAIOT MOHN3ALNIO B BEPXHUX CIIOAX
aTMocdepbl 3eMrnun, B MOHocdepe. OTO MOXKET
NpPMBOAUTb K HApPYLLUEHNAM pagnocBdaA3n, coosMm
B paboTe paguoHaBuUraymMoHHbIX NpubopoBs
Kopabrnen n camoneToB, paanoroKaLMOHHbIX
CUCTEM, aBapusM Ha ASNTUHHbIX NIMHUAX
aneKkTponepenau.



= ConHeyYHbIe BCIbILWKN BECbMA OMNacHbI, U
HeobxoanmMo yMeTb 3abraroBpeMeEHHO UX
NPOrHo3npoBaTh.

= HeobxoaMMoCTb NPOrHO3MPOBAaTb COSTHEYHbIE
BCMbILLUKM BO3HUKIIA JaBHO, HO OCOBEHHO OCTPO
OHa NposiBMUIiacb B CBA3M C NMUIOTUPYEMbIMU
KOCMMWYECKMMWN NoneTamu.



Ilepuoanueckn, ¢ purmom npudausureanno 11 aer,
MPOMCXOAUT YCHJICHUE COJTHECYHON AKTHUBHOCTHE

Bo3HMKaOT COMNMHEYHbIE NATHA;
XpomMocdepHble BCMbILLKY,;
[TpoTybepaHLubl B KopoHe CorHua;
[1aTHa.



OaHoM 13 caMblX 3aMedaTeribHbIX 0CODEHHOCTEN
CorHua aBnsTCa MNoYTM Nepnoanyeckme,
perynsipHble U3MEeHEHUA Pa3fNYHbIX
NPOABMEHNN CONMTHEYHOWU aKTUBHOCTWU, T.€. BCEW
COBOKYMHOCTM HabnogaemMbiX N3MEHAKLLINXCS
(ObICTPO UMM MeaneHHo) asneHumn Ha ConHue.

Hymepaum'-l COJIHEYHbIX UUKITOB HA4YNHAETCH C
TOro MOMEHTa, Koraa Ha4daliuCb peryridpHbie
eXXxegHeBHble HabnMaeHNUs Ymcna NATeH.

Jrnoxa, Kkoraa Kosim4yecTBO akTUBHbIX obnacren
OblBaeT HandonbLIMM, Ha3blBaEeTCA
MaKCUMYMOM COMHEYHOro LUKIa, a Korga ux
MNOYTUN HET -- MUHUMYMOM.



3a nocnegHue 250
NeT caMbIn
KOPOTKNN Nepuoa
Obin1 paBeH 9
rogam, a camMmbin
ONVHHBLIK 13.5
ner.

~ B anoxy MnHnmyma
B TeueHue
HEeKOTOpOro
BpeMeHU NATEH Ha
CornHue, Kak
npaBusio, HET.



= Hanboree U3BeCTHbIM U U3YYEHHbLIM SBMAETCS
11 neTHU unKn, oTKPbITLIN [eHpuxom LLIBabe n
noaTBepxaeHHbIM PobepTom Bonbdgom.

= 13ameHeHne AKTMBHOCTW COSHLA C Nepuogom
paBHbIM 11,1 roga HOCUT Ha3BaHWe 3aKoHa
LLIBabe - Bonbda.

= YCTaAHOBJIEHO YTO BENMNUYMHA MAKCUMYyMa

LMKIIOB MeHAEeTCA ¢ nepmnoaom okono 80 ner.



= OaouHHaguaTuneTHen UMKIIMYHOCTBLIO
obnagatoT MHOrne Apyrne XxapakTepucTuku
akTUBHbIX obpa3oBaHuin Ha ConHue - nnoLlaab
NATEH, YacToTa U KONMUYECTBO BCIbILLEK,
KONMNYEeCTBO BOJTOKOH (M COOTBETCTBEHHO
npoTybepaHLueB), a Takke popma KOPOHbI.



Ho y4yeHblie, n3y4ymB KosbLia Ha cnunax AepeEBLEB,
NTEHTOYHYIO MWHbI, CTanakTuTam, 3anexam
CKOMaeMbIX, pakoBMHaM MOMOCKOB 1 apyrme
NPU3HaKn, NPeanonoXnnn cyLLiecTBoBaHnE U
bonee NpoaomMKNTENbHbIX LIMKIOB,

anuTenbHocTbio okono 110, 210, 420 ner.
A Tak Xe 1 Tak Ha3blBaeMble BEKOBbIE

NPOAOITKUTESIBHOCTBHO U CBEPXBEKOBbLIE LIKIIbI

2400, 35000, 100 000 n, paxe, 200 - 300
MWINJIMOHOB JET.



Solar Cycle Variations
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[TocnegHWin MakcUMyM COSTHEYHOW aKTUBHOCTU, C MHOTMMU NATHAMMU
n cbakenamu, Habnogancsa okono 2000 r. B 1989-1990 rr. nx 6s1no
OYEeHb MHOI0, MOCKOMNbKY Ha 3TOT Nepuo nNpuLlencs nNuUK Luukna
ConHe4yHou akTuBHoCTU. B cepegnHe 1990-X IT. CONHEYHbIX NATEH
Obif1o oTHOcuTenbHO HemHoro. B 2000-2001 r. nnoTHOCTb NATEH
CHoBa Oblnna HanbonbLuen.
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= LlKN aKTUBHOCTM CONMHEYHbIX NATEH UMEET
NpsiMOe OTHOLLUEHUE K KnumMaTy Ha 3emrie. Y
HEKOTOPbIX OEPEBLEB, HANPUMEP, TOMLWUHA
roaoBbIX Korneu Toxe nmeet 11-netTHun uunkn.

= YT0OBbI NpoBEpUTL Bo3aencTeune 11-netHero
CONMHEYHOro LMKIMa Ha Hall Knumart, Ha
CNyTHWKE ObIfT yCTaHOBMEH CrieunanbHbIN
npmnbop, KOTOPbLIN N3MEPAN KOSTMYECTBO
9Hepruun, nponsseaeHHom ConHuem 3a nepuon
1980-1989 rr. Kaxkgbin pa3s, korga Ha ConHue
NosABNSANOCb OONbLLIOE NATHO, KONMMYECTBO
9Heprun, nsnyvyaemoe CornHuem, nagarno.



= Tak, Bo BTOpou nonosunHe XVIl Beka conHe4vHas
aKTUBHOCTb U, B YHAaCTHOCTU, €e ognHHaAUaTUIeTHUA
LMK Obinin cunbHo ocnabnexsl (MuHnmym MayHgepa). B
9Ty XKe 3noxy B EBpone oTMe4anocb CHUXEHNe
cpegHerogoBbix Temnepatyp (T. H. Manbin negHUKOBbIN
nepuoa), YTo, BO3MOXHO, BbI3BaHO BO3OENCTBUEM
CONMHEYHOW aKTUBHOCTU Ha KnumaTt 3emnun. CyulecTByeT
TaKke ToYKa 3PEHK QBad LHOEe NoTenneHne o |
HEKOTOpPOW cTene LLIEHNEM rno6aanor*
YPOBHS CONHEYHO
Beka. TemMm He MeH
NnoKa eLie HeaocCT

o



BriusHue cornHeyHou akmueHOoCMmMu Ha
803HUKHOBeHUe 3aboriegaHul ycmaHo8UJl
ewé 8 20-x eo0ax A.Jl. YHuxxesckuu.

YXygLueHne cocTossHUA DOMNbHLIX MakCMMarbHO
NPOSAABNSIETCHA, BO-MEPBLIX, Cpa3y rnocrie
CONHEYHOM BCIbILLKN U, BO-BTOPbIX, — C
Hayarnom MarHMTHou Bypun. 3To 0ObLACHSETCH
TeM, YTO CNyCTHA NPUMEPHO 8 MUHYT OT Ha4yana
COJTHEYHOM BCMbILLKM COMTHEYHbLIN CBET (a Takxe
PEHTIEHOBCKOE M3Ny4YeHne) goCcTuraroT
aTMocdoepbl 3EMIMN N BbI3bIBAIOT TaMm
NPOLIECCHI, KOTOPbIE BUSAIOT HA
dyHKLMOHMPOBAHWE OpraHmMama, a NpPUMepHO
yepes CYyTKM Ha4MHaeTcs cama
MarHutocepHasa oypsa 3emnu.



3 Bcex 3aborieBaHnn, KOTOPLIE MOOABEPXKEHDI
BO3ENCTBUIO MarHMTOCAEPHbIX OYpb,
cepoeyHo—cocyoucmele.

[locToBepHasa n yctonymeasa cBA3b cepaeyHO—
COCYOAUCTbIX 3aborieBaHNn BbISIBNSIETCS
MMEHHO C XPOMOCMEPHbLIMU BCrbILLKAMW U
reoMmarHUTHbIMUN DYypPsIMW.



Haunbonee narybHo Ha B60sbHbLIX 4EUCTBYET Oyps
B €€ Ha4valibHbIW nepuoa.

AHanNM3 MHOMOYMCNEHHbIX MEOANULMHCKNX OAHHbIX
BbIBENT TaKXKe CE30HHbIN X0 YXyALUeHNS
300P0OBbSA BO BPpEMSA MarHUTHbIX Oypb; OH
Xapaktepusyetcda HandonbLwum yxygleHnem B
BeCeHHee paBHOOEHCTBUE, Korga
YBENUYMBAETCHA YNCIMNO U TAXKECTb COCYAUCTbIX
KaTacTpod (B YaCTHOCTU, MH(PAPKTOB
MuoKapaa).



B roabl CHUXeHUS CONMHEYHOWN aKTUBHOCTM

3a00rneBaeMoCTb 3/10Ka4eCMBEHHbIMU OryXosiMu
BOo3pacTana.

Bo Bpema marHMTHOM Oypu Yalle Ha4yMHaKTCS
rpexxoespeMeHHbIe poobl, a K KOHLY bypu
yBenMumBaeTcs YMCro ObICTPbIX POAOB.

Uucno HecyacmHeix criydaee n mpasmamusma Ha
mpaHcropme yBeNnMYnBaeTCcs BO BPEMS
CONHEYHbIX N MarHUTHbIX OYpPb, YTO OOBACHAETCH
N3MEHEHUAMU OEATENBHOCTU LIEHTParbHOMU
HEPBHOW CUCTEMBI.



= 3aMey4y€eHo, YTO NMpPu BbICOKON COSTHEYHOW
aKTUBHOCTU Y NMCUXONOrMYecKn n pmsndecku
3[00POBOro OpraHM3mMa akTUBUPYETCH
MMMYHHasa cUCTeEMA, COOTBETCTBEHHO
nepecTpanBaloTCa HEPBHbIE NPOLIECCHI U
9HOOKPUHHAs CUCTEMA; COXPaHAETCA Unn gaxe
yBenuinBaeTca paboTocnocobHOCTb.
CyObEKTUBHO 3TO BOCMPUHUMAETCH 300PO0BbIM
4YeroBEKOM KaK yrny4dlleHne caMmoYyBCTBUS,
NOABLEM HACTPOEHUA.



[TOHATb, OLEHUTb U BbISIBUTbL MacluTabbl BIMSAHUA KOCMOcCa, U
npexae scero ConHua, Ha 3eMHYH0 XXU3Hb U ee NPOoABIIEHUSA BO
MHorom yganocs A. J1. HYkeBckomy.

B 1915 r. AJ1. YnmxkeBckuin obpaTtnn BHUMaAHUE Ha LIKITUYECKYIO
CBA3b MeXQy pasBUTUEM HEKOTOPLIX aNMAEMUN U
nNATHoOOpasoBaTenbHOU AeATeNbHOCTLIO ConHua.

B MoCKOBCKOM apXeonormyeckom MHCTUTYTE 3aLlUTUI
OOKTOpCKYto ancceptauuo «O nepnognyHoOCT BCEMUPHO-
ncTopunyeckoro rnpouecca». OCHOBHOE coaepXaHne aTomn
auccepTauum OTpaXkeHo B ero nepBon KHUre

KOTOpYIO OH usgan B 1924
rogy B Kanyre 3a cBon cyer.

A Takxke B HUX 3aTPOHYT He
TONMbKO BUOOrM4YecKnUin acnekT npodnemsl, HO NOKa3aHo
O4YeBUOHOE BO3AENCTBUE BHE3EMHbIX (PaKTOPOB Ha couunarnbHO-
NONNTUYECKNE NPOLECCHI N COBLITUS, HA BECb XO4 3EMHOM
9BOSTIOLINMN.



UnxeBCKOMY yOarocb 0OXBaTUTb MPOMaAHbI NCTOPUYECKNU
MaTepuan — OH COMoCTaBUS1 MacCoBble coLnaribHble
OBMXeHuA 3a 2414 net ¢ KpMBbIMU CONMHEYHOM
akTUBHOCTW. 3a Bpemd ¢ 1610 r. BBUAY 3HAYNTENLHOIO
Konun4yecTtsa UCTOPUYECKNX OaHHbIX U1 TOYHOCTHU
HabnogeHnsa 3a CoNHUEONEATENbHOCTbI0, CPaBHUTESbHbIN
aHanus Obin BbINOMHEH OCODEHHO TOYHO, U pe3yrnbTar —
Koppenaums ComHeYHON akTUBHOCTU U coLMaribHO-
3Ha4YMMbIX COOLITUN, BeYaTnAoLL,.

= (Okasanocb, YTO PEBOIOLMOHHBLIE NOTPsiceHnss 1789 .,
1830 r., 1848 r., 1871 r., 1905 . 1 1917 r. nponcxoannm
Kak pa3 B rogbl MakcumarnbHOW CONTHEYHOW aKTUBHOCTM.
[1ns aHanu3a UCTOpPUYECKUX CODLITUIN OO0 ranueeBcKoro
OTKPbITUA COMTHEYHbIX NATEH HYNMXKEBCKUN MPUHAT
cpeanHectaTuctuyecknm 11-neTHMM ConHeYHbIN LINKIT.



|) nepuoa MnHMManbLHoOM BO30yanmocTu (3 roga);

|) nepnog HapacTtaHusa Bo3byanmocTu (2 roga);

lll) nepnog makcmmansHon Bo3dyamumocTu (3 roga);
I\V/) nepunog nageHus Bo3dyamumocTu (3 roga).

= "OTun yeTbipe 3Tana CTPEMATCHA ObITb BMOJSIHE
OOHOBPEMEHHbLIMWN C COOTBETCTBYOLLMMN UM 3roXamMu
ConHueaeaTenbHOCTN: MUHUMYMOM MATEH,
HapacTaHMeEM MakcuMyma M yobiBaHMEM MaKCUMyMa C
nepexogom B MUHUMYM".



= [1ponsBegeHHasa YmxeBCKMM cTaTUCTUYeCKad
obpaboTka cobbIT BCEMUPHOW NCTOPUN 3a
500 neT nokasana, 4YTo Ha rogabl MUMHUMYMa
CONMHEYHON aKTUBHOCTU NpuxoanTtcs nuiib 5%
NCTOPUYECKNX CODBITUIA C y4aCcTUEM MaccC, Ha
nepunon HapactaHna COfTHEYHOU aKTUBHOCTU —
20%, Ha nepunog makcmmyma — 60%, Ha
nepuop crnaga — 15%.

= CoObITua ¢ okTa6pa 1905 r. no anpenb 1906 T.
YnkeBCKUN cpaBHMBAI C CONMHEYHOU
aKTUBHOCTbIO OyKBanbHO NO HeOensiMm.
MuTuHrn, 3abacTtoBKn, TeppaKkTbl U OTBETHbLIE
penpeccun BriacTen XopoLLO COOTBETCTBOBAIIN
NATHOOOpa3yoLwen aesatenbHocTn CornHua.



= OnybnukoBaHue "dusnyeckmnx dakTopos
ncTtopudeckoro npotecca" B CoBETCKON
Poccun B 1924 r. BbI3Ban LUKBan 0OBUHEHUN
aBTopa B "COJIHUEMNOKIOHHNYECTBE" U
"Mpakobecun".



Ponb YmxeBcKoro B pasBmtum nnaHeTapHoOro
MbILLSTEHUA MOXHO cYUTaTb OCOBEHHO
3Ha4YunTenbHoOU. YmxkeBckum nccnenoBan BriusitHme
ConHua Ha Bce YPOBHU CTPYKTYPHOM OpraHm3aunm
XXBOIO:

MONEKYNApHO-reHeTU4YEeCKUN,
OHTOMreHETUYECKUN,
nonynsauMoHHO-BMOOBOMW,

a Takke Ha buocdoepy.

YnxkeBcknn noapodbHO nccnenosan pasfnyHble
Tunbl BNnaHmns CornHua Ha HEOPraHNYECKNN U
OpraHN4Yecknn 3eMHbIEe MUPLI, HA PUTMbI U Opyrne
OCODOEHHOCTU 3TUX B3anmoaencTtem. YmxkeBcKkuin
CTOUT Y NCTOKOB renmoTpakCum u MHOIMX Opyrux
HanpaBneHnn Hayku (bnoknumartonorum,
renmobuosnornu n T.n.).



"Bce xmmnyeckune, a Takke dusnyeckue
ABNEHNS HbIHE ODBACHAKOTCA UCKMIOYUTENBHO
CBOMCTBaMMW 3/1eKMPOHO8:. CBET, TEMNMOTA,
pa3nn4yHbIie COCTOAHUA MaTepPUN:
ra3oobpasHoe, Xuakoe, TBepaoe, aaxe
9NEeKTPUYEeCTBO U MarHeTU3mM — BCE OHU CYTb
NnposaBNeHNa 0gQHOU U TOU XKe KOCMUYECKOU
9HEeprnm — anekTpomarHeTuama un ero
9NeMeHTapHOU YaCTUYKN — 3NEKTPOHA.



A OBunxyLmecsa BOKPYr CBeTUNA NiiaHeThbl, U CBET,
norrnowaembin 3eneHbIMU pacTeHnsaIMN, U bypHas
peakunsa XMMNYECKNX PeaKTUBOB, N BCe A0
eOUHOro ABMNEHNS — BCe 3TO NPOAYKTbI paboThl
9TOro MasrieHbKOro anekTpoHa".

HeT COMHeHUd, YTO U MONEKYNAPHbIE CUMbl N CUTbI
BCEMUPHOIO TArOTEHUS OQHOIMO €AUHCTBEHHOIO
9NEKTPOMarHUTHOro NPOUCXoXXAeHUs, — OOHOro
eJNHCTBEHHOIo, Tak Kak 1 cama maTtepusd
opraHn3oBaHHaa NN HeopraHM3oBaHHaA €CTb
NPOABMEHNE ITUX N TOSNIbKO 3TUX €OUHbIX,
BCEOOLNX, KOCMUYECKUX SNEKTPOMArHUTHbLIX cun"



YHukeBCKUM ganee ykasblBaeT Ha BO3MOXHYIO nepenadvy
"HacnencTteBeHHOU" MHopMaLunn mexay otTaenbHbIMU LMKnaMu
KpyrooboporTa:

"OyeBnaOHO, YTO BCENEeHHasa Unn ee otaeribHble YacTn —
3Be3gHble MUPbl — NOABEPXEHbI TOMY € KOCMNYECKOMY
NPUHLMNY, KOTOPbIN Mbl HAbMOOAeEM B LLAapCTBE OpraHU4YeCcKon U
HeopraHnyeckon matepun. Henosek, )KWUBOTHOE U pacTeHUE
POXAOAKTCA, XUBYT N YMUPALIOT; METanNbl, MUHEpPAribl U NMPoYmne
HeopraHM4YecKkne BeLLleCTBa CO31OAaTCH, XXUBYT U
paspyLuarTca unu auccounnpyroT. To XXe camoe coBepLUaeTcs
N CO 3Be3QHbIMW CUCTEMAMU: OHN CO3NOAIOTCH, XKUBYT U
norndatoT, YToObl BHOBb, MNEPEXOAA N3 ra3000pa3HOro
COCTOSAHMS B TBEpPOOE, Co34aTb HOBYHO CUCTEMY U HOBbLIN
Mmup. NI oHn, cnegoBaTenibHO, NOABEPXKEHbLI TEM XK€ OCHOBHbIM
dpasdam, XxapaKkTepmayoLnuM BCSKOE NPOSIBIIEHNE MaTEPUN.
Kaxxgast nHansmayanbHOCTb, Oyab TO MUKPOOPraHM3m Unu
nnaHeTa, AomkHa NormMbHyTb, YTOObI YCTYNUTb MECTO HOBOW, U
9Ta NocneaHsas onaTb NOBTOPSAET BECH LMK pa3BUTUSA
npeablayLwen, YTobbl BNOCNeaCcTBUM AaTb MECTO HOBOM U T.A.
0o 6ecCKoOHEeYHOCTMN.



= HmKeBCKNN OonncbiBaeT BNUSAHUE NMPUPOLOHbLIX
PUTMOB Ha OpPraHUYeCcKylo XX13Hb, NPUBOAUT
NpUMepPLI pasnnYHbIX PUTMOB.

= OH yTBEepXaasl, UHTO COJIHEHHAA aKTUBHOCTDb
BITNAET Ha anngemMnin, ypO>KaI7IHOCTb.

= ONEKTPOMarHmMTHbIE BOJSIHbI C KOPOTKOW AJTMHOW
OEVUCTBYIOT HA MUKPOOOrpPaHn3MbiI.



