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KocMuyeckne H3JIyueHHs, HAYHiHE OT
BCeX HeOecHbIX Tes, OXBATWBAIOT DCIO
GroCcGepy, TPOHHKAIT BCI0 e H nee
B Heil

B. H. BepnaOckui

BBEXEHHUE

B naute speMs, noxKaayi, yxe IHKTO He COMHEBAeTCA
B CYMIECTBOBAHHH KOCMHUECKOTO BJHAHHA Ha GHocdepy, B
YacTHOCTH Ha XHBbie oprauusMul. )Ku3Hb — fiBjeHYe B ro-
pasno Goabiliefi CTEMEHNW KOCMHYeCKOe, HeXeJH 3eMHoe,
O6muil nynsc ee 3a1aeTCA KOCMHYECKHMH PHTMaMH, H MU
Ha 3eMmae (axtHUeCKH > uBeM axHaMukoli Kocmoca. Ha-
ApUMEp, 3KCNEPHMEHTAAbHO YCTAHOBJIEHO, YTO. MHOTHE (K-
3HOMIOTHYECKHE MAapaMeTpPH JKUBBIX OPraiH3MOB H3MEHS-
10TCA B COOTBETCTBHH € COJIIEUHMMH U JIYHHLIMH LKA MH.

M3 yermipex H3BECTHLIX B HACTOsAllee BpeMsi B NPUPO-
A€ THNOB B3aUMOMEHCTBHA — CHABLHOrO, CNaboro, 3MeKTpo-
MarHHTHOrO H TPABHTALHOHHOTO — TOJBKO ABa TOCAEAHHX
Onrarofaps 1aJbHOJICHCTBHIO MOTYT CAYIKHTH NepeROCUHKA-
MH KOCMHYECKOTO BJHSHHS Ha Guocdepy. OnHako B obuieM
cliydae NMpHPOAA HOCHTEAsl YNpaBasiolledi HHdOpMaUHH MO-
wer OBITL CaMoOil Da3NHYHOH: 3TO MOTyT OHITL 3BYK, AaB-
JeHue, TeMnepaTypa, 3anax, pajHOaKTHBHOe M3JydYeHHe, HX
BCEBO3MOIKHbBIE COUETAHHA H T. 1.

Bee >kppoe H HEXHBOe Ha 3eMJe CylleCTBYer B ycJoO-
BHAX TIOCTOAHHOTO B3aHMOJASHCTBHS C 3/IEKTPOMATHHTHBIMH
H aKyCTHUeCKUMH IIGJISIMH, B YAaCTHOCTH CO CBeTOM H 3BY:
koM. PacmpocTpausace B MatepHaJbHON cpefe, 3JEKTpPO-
MAaTHHTHbIC # AKYCTHYECKHE TOJA B3aUMHO TpaHCcHopMupy-
I0TCH WJH AONOAHSIOT APYTr Apyra, MpeacTaBJafAA TakHMm o6-
Pa3aoM eJHHBIH aKYCTO3JIeKTPOMATHHTHEI KOHTHHYYM. Ecan
Ha BELLeCTBO JEHCTBYET INEKTPOMATHHTHOE NOJIE, TO B HeM
o6a3aTeIbHO BO3HHKAIOT OKA3MBAIOliNe CBOE NeHCTBHE aKy-
cTHueckne koaefanus, U Hao0OpoT, aKyCTHUECKOe BO3fef-
CTBHE CO3J42€T 2ACKTPOMaraHTHOe nose B BellecrBe. [ns
KPaTKOCTH ¥ MPOCTOTHt MH 6yfieM rOBOPHTH 3/1eCh JRLIb 06
3JEKTPOMATHHTHOM BO3JEHCTBHH Ha BeilecTBO, NOApa3yMe-
BaA NpPU STOM H OJHOBPeMeHHOe AKYCTHUECKOE BJHAHUE.

CnekTp xousieGaHHA 3JMeKTPOMAarHUTHOTO nojs Onocdepi
f[peAesibHO [UHPOK: OT BEKOBLIX, CE30HHBIX H CYTOHIILIX MO
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PEHTIEHOBCKOr0, y-AHaNa30HOB H Y2CTOT, COOTBETCTBYIOWINX
NOTOKaM KOCMHYeCKHX HelTpuHO. Kaxawii wactornelit AHa-
Na30H 3JIEKTPOMAarHHTHOTO nNoJas Hanboaee 3ddekTusHO
BO3JICHCTBYET HA COOTBETCTBYIOILHI eMy CTPYKTYPHBI ypo-
BeHb OpraHH3aluy BelltecTBa. PH3HKA HMeeT AENO C MATHIO
$yuaaMEHTAaNbHLIMH YPOBHAMHB: [) KBAapKH C JeNToHaMH;
2) nyxaonnl; 3) siapa; 4) aroMul; 5} Mogekyau. Hdaa xu-
BOrO BellleCTBA K HHM MOX(HO A06aBuTh eule nsTb Honee
BLICOKHX YPOBHef: 6) MOJAMMEPHO-CTPYKTYpHBI; 7) K/etou-
Holit; 8) opraHHBIH; 9) OpraHH3MEHHBI  (CHCTeMHBII);
10) mentanbnmift (nyxopuwii). Ilocaennuit ypopeHb MOKHO
pacnpoCTPaHUTh H Ha COUNAJbHbIE, B 3THHYECKHE CHCTe-
MBI,

EcrectBeHHO, MOXHO RPHHATB H APYryo Kaaccupuua-
UM ypoBHeil, HO 3Ta NpHBJAEKaeT cBoell CTPyKTypHO#
Hepapxueir, B KOTOPOil KaXAOMY YPOBHIO OpraHH3auuy Be-
WeCTBa AQMKEH COOTBETCTBOBATb CBOH AHANa3oH HacToT
Bo3aeficTByOlilero u3ayyeHua. IlojuHuasce onpenenewHo#
3aKOIOMEPHOCTH, OH MOXET TPaHCHOPMHPOBATLCA KAK B
HH3KO-, TaK H B BHICOKOYACTOTHYI0 06AaCTh 3jeKTpoMmar-
HHTHOTO H3NYUYeHHA. 310 NOATBepKjaeTcs HabAloIeHHeM
MHOFOYHCIeRNLIX 3¢ dekToB npecbpasoBannsg YacTOTLl 3J1€kK-
TPOMATHHTHOIO HSNYYEHHA NpPR B3aHMOAEHCTBHM € BelllecT-
BoM. TpancpopMipoBaBHbE CHFHAJAM, NOZOGHO CHFHANY €
OCHOBHOM YACTOTOH, TaKkKe MOryT OKashBaTb BO3ACHCTBIE
Ha COOTBETCTBYIOWHA CTPYKTYPHbIi ypoBeHn BellecTsa.

JIto6oe BHewHee BO3JeHCTBHEe Ha BewlecTso Oyner 3¢-
$eKTHBHBIM, T. €. BLI30OBET 3aMeTHbI OTKMHK CHCTEMI JTHIllb
NpH COrJAacOBAaHHH TAPaMeTPOB BO3XEHCTBHA W OTKIMKA,
He3aBHCHMO OT KOJIHYECTBA YPOBHEH Oprann3alHH CHCTEMbL.
[lpu 310M Bechb MOTOK mnepeHoCHMOM HHGOpMauuu GyaeT
BO3/IEHCTBOBATh HA CHCTEMY TOJILKO TEMH CBOHMN (parmen-
TaMH, KOTOpHE COrAacoBaliLl MO MapaMeTpaM ¢ OAMHM i3
IeCATH CTPYKTYPHLIX ypOBHeH.

Taxum oGpa3zoMm, nauGosbllero 3¢dexrra posaelicTsua
BHELIHEr0 3JE€KTPOMATHHUTHOrO CHriaja Ha BeHIeCTBO MOM-
HO OXHJaTb, e€ClIH COrMaCOBARLI XAPAKTEPHCTHKH CHrHAMA
H BelleCTBA, 7. €. €C/Y¥ BO3HMKAeT fBJeHHe pe3oHaHCa,
HmenHO mpH pe3onaHCHOM XapakTepe B3aHMOAEHCTBHR y0-
paBJasollel HilPOPMALHH C BellleCTBOM BHelllhee ynpas.ie-
nHe cucreMol 6yfer HanGosee 3QGHEKTHBHBIM,

HO-BH,B,HMOMY, KOCMRUECKOe BJHAHHE Ha AHBLIE Opra-
HH3Mbl OCYLUCCTBAAETCA 4Yepe3 HEKOTOPYK CHCTeMYy pe3o-
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HAaHCHOTO OTKJHKA, PYHHIHH KOTOPORA (Ha CBOHX CTPYKTyp-
HBIX YPOBHSX) BHIMONRAIOT GHOXHMHYECKlE peaklHH ¢ y9a-
ctineM OHOJOTHUECKR BaXKHBLIX XHMHYECKHX 3;J€MEHTOB.

B oranuse oT OOGBHIYHLIX (HIRYECKHX Pe3OHIHCOB MBI
3\eCb ONpejeitM pe3oHaHC B 6o0Jee LIHPOKOM CMBICAE, YYH-
THIBas BCe YPOBHH OPraHH3allKH HEXHBOFO H JKHBOIO Be-
wecrpa. B ofmem caysae nox peaoHaHcoM Mui GyaeM fo-
HHMaTb TaKoe fBJEHHE, KOTAA NpPH BOSACHCTBHH ynpasif-
omeii HHPOPMALHA HA HEKOTOPYW CHCTEMY B mnocjeaHed
BO3HIKaeT MAaKCHMAaJAbHO BO3MOXKHHIH OTKJAHK. [Ipu 3TOM
pesonaHcHana nhdopManus, soabyxnad oaHH H3 ypoBHEd
OpraHu3aliiid BellleCTBAa, MOMKET INPHBOAHTb K TNOCJENOBA-
TeAbHOMY BO3GYMAEHHIO K JPYFHX ypPOBHEH. DTOT Hpouece
HOCHT KAaCKaAHbifi XapaKTrep, AOCTHrag CaMbliX BbICOKHX
ypoBHefi HepapxiuecKoil CTPYKTYPH YRpaBieHus.

B kayectae npuMepoB Bo3OYXAeHHA (pe3OHARCOB} Ha
BLICOKHX CTPYKTYPBHIX YPOBHAX MOXKRO IpHBECTH TaKHE
ABAEHHA, KaK KOAJGKTHBHLII nnay ZeTefl B AeTCKOM cajy,
BaYHHAIOWIHACA € MJaya OAHOro pebeHKa, H.IH MacCOBHi
NCHX03 TOJNB, BHI3BAHHDBIA, HamplMep, 3ByKoBHM (cCloBec-
HbiM H TOHAJbHHM) Bo3geicTBHeM oparopa. CayuaH mac-
COBOTO BHIGDACHBAHHS KHTOB Ha Oeper TaKxe MOMHO 00b-
ACHHTb DE30HAHCOM, BHI3BAHHBIM NOKA HEH3BECTHHIM BHell-
HHM BO3AEHCTBHEM,

Boobuie «6noaornueckne» pesoHaHCH, Ha KoTopbie 00-
patia BHHMaHune eme A. JI. UnxeBckhuii, BecbMa pa3HooO-
pasHbl MO xapanrtepy, ¢opme H Macwitaly nNpOABRCHHA.
K Bum moMBO oTHecTh caeayioumue. Bo-nepsuix, ncuxodu-
JHONIOTHYECKHe (RYLIeBREHE)} Pe3OHAHCH: J1000Bb H HEHa-
BHCTb, pasgapaxkeHne, ycnokoeHue, LHCKOMGPOPTHOCTb H T. A.
Takne pesoHancn peI3mBaeT AK06as HRPOPMAUNA, KOCBEH-
N0 CBSI3aHHA# ¢ 3THMH YYBCTBaMH ¥ ollylwesHaMH. Bo-
BTOPbIX, AYXOBHO-HPABCTBEHHbI®é pPE3OHAHCHI: CHMPATHA H
AHTHNATHA, HOCTaNbTHA, NoARJenne wael u ap. K coxane-
Mo, 00 3THX pe3oHaHcax y HAc NOKa HET YeTKuxX MpeA-
CTapaeHHi. B-TpeThHX, couiiabHbleé Pe3CHAHCH; MacCoBLIE
6ecnopaaxy, peposwunH, oML, M nakoneu, sTHHueckue
pPe3oHaHCk, ofipepeasiomiye NyTH pa3BHTHA, paclBeT H yna-
BOK Ji06oro stHoca. OrMeruM, uro Goabwoli BKJaajg B H3y-
ueHHe 3THHUeCKIX peaonancoB BHec JI. H. I'ymuaes.

B 1annofi Opoumiope Mb PacCMOTPHM HpEXAe BCEro
npocrefittie 0 HanGoJee XOPOLIO H3YYEHHbE PE3OHAHCH HA
aTOMHOM W sajepnosm ypoBHax. Ilpn stoM ans Guonoruye-
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CKHX Cpel ¢ OTHOCHTEMbHO BLICOKHMH 3HAYEHHAMH AM3JeK-
TPRYECKOR NPOHHIAGMOCTH H NPOBOAHMOCTH HaKGoJbliee
3HAYEHHE UIMEIOT MATHHTHLIE Pe3OHAHCHl (3NEKTPOHHBLIN u
AREPHLIH), MOCKOJbKY TAyGUHA IIPOHHKHOBEHHS JEKTpHYE-
CHOTO NMOJiA B TaKHe Cpeibl SHAUHTENbHO MEHbIle, yeM Mar-
HuTHoro. [loaToMy 3TH BHAB pe30OHAHCHBIX BO31EHACTBHI
MOXHO pacCMaTpuBaTh KaK BO3IMOM(HBIE MeXAHH3Mbl BJjHS-
HHS 3JEKTPOMACHHTHOTO TMOAA ila OHOAOIMHYUECKHE CHCTe-
MBIl

Bce teaa na 3emne (opraHuHueckue u 11COPraHHYecKue)
COCTOAT 113 XHMHYECKHMX 3JeMEHTOB, NpeACTaBJAIOMYUX CO-
Gon cmecu uzotonos. IMocnennue, B ¢8O0 ouepesh, COCTONT
H3 sigep H 3nekTponos. [lo3ToMy AfepHuIfi MarHHTHBIE pe-
soHaHc (AAMP) n snekTpoHHBII mMapaMaranNTHHA pesonaHc
(3TIP) MoryT GHITb OCHOBHLIMH MEXaHM3MaMH B3aHMOAEk-
CTBHA He TOABKO 3JEKTPOMATHHTHOrO NOAA ¢ BEUIECTBOM,
HO 1 JKKBOFO BellleCTBA C HEXXHBbIM.

Tipu paccMOTpEHHH 3AEKTPOMATrHHTHOTO B3aHMOAEHCT:
BHS C BeUIECTBOM Yepes STH pe3oHaHCH o0cofoe 3HAUCHHe
npuobperaeT BHELUHee NOCTOAHHOE MACHHTHOE HOJE, MO-
CKOJIbKY YacTOTA pPe30HaHCa NpPSAMO IPONOPIHOHANABHA €FO
Beanunne. Haa caywas smaruutdoro noas 3emau (0,5 TI¢)
pesonancHoie yactotsl SIMP Bcex cylectsylomiux B NpHpoO-
e H30TONOB OTHOCHTENBHO HH3KH (OT AGCATKOBR 10 THICHY
repu). PazMepbl HCTOMHMKOB TAKHX CHTHAJOB  JOJIKHBI
ObiITh MOMCTHHE KOCMHYECKMMH, 4TOOB 3(P@EeKTHBHO H3MIY-
yaTh Ha yactotax SIMP B 3¢MHOM MarHHTHOM mnoJe.

Yacrotul D[1P B MarHHTHOM noae 3eMJH NPHMEPHO Ha
TPH [OPAAKa BbIE, W NOCKOJBKY C POCTOM UaCTOTbl YCH-
JIMBAETCA TOrJIOWICHHEe 3JIEKTPOMAarHHTHLHX BOJAH B Bellect-
Be, TO B PacCCMOTPEHHH B3aHMOAEHCTBHI Ha Goabllux pac-
CTOAIRAAX, a TaKxkKe B MOTMOLLAIOLIHX CPEAax 3TOT BHA pe-
30HAHCOB He NpeacTaBaser ocoboro wutepeca. [TostoMy Mbl
6yneM paccMaTpHBATL 3/leCb B3aHMOAeHCTBHE KOCMHYECKO-
TO 3J€KTPOMATHHTHOrO H3JyYeHHA C XHMHUECKHMH 3J1eMeH-
TaMH TOABKO Ha ocrose SIMP, yyuThiBas npH 3TOM BAHA-
ltHe sApa Ha 3AEKTPOHHYIO 000N0UKY 33 CUET CBEPXTOHKOTO
B3aNMOIEHCTBHA 3NEKTPONKLIX H SAEPHBIX CNHUHOB.

YenoseuecTBo Bceraa HHTepecopana mpobreMa B3aHMO-
IelicTBHA KHBOTO BellecTBa ¢ HewusmM. {lo npeBHHM npe-
KAMHAM, MeTa/Jbi, MHEEpPadbl, AParoiieHnble KAMHH, a TaK-
K€ MHOTHe pacreHys K KHBOTHLIE MOTyT OKa3blBaTh MarH-
yeckoe, ilenebHoe peiicTBue Ha veaoseka. Hanpuwmep, 6u-
Pi03a B CepAOJHK NPIHOCAT CYACTBE H yAady, aaMas oxpa-
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RET OT BParoe, H3YMPyA YKpenaser 3penHe i, ecan Kaacts
€ro MOA f3biK, TO OH MPHHOCHT Aap NpPOpPOYECTBa, SHTApb
noMoraer npu 3aGoNePaHHAX WHTOBHAHOM Xene3bl, JaBaH-
Aa PeKOMEHAYeTCA RJst yAYYLIEHHR 3PEeHHA W CayXa H T. A.

HcnoansoBanke TOro HJIA MHOTO MaruyecKkoro CpeacTsa
ApeRHHe MarH | LeJHTelR 06A3aTeNbHO CBA3LIBAJAH C ON-
penesieHHEIME HeGeCHBIMH TeNaMH —- NJAHETAMI, CO3Be3-
anamu. Tak, cemb ynorpeGassumxca eile B dpesnem Erun-
7€ METaJJ0B B -NPEACTaBAEHHH AJXHMHKOB H aCTPOJOroB
HepaspLIBHO CBA3HIBAJIHCH ¢ CEMbIO H3BECTHHIMH HM Hefec-
HEIMH Tesnamu: 304070 — Conuue, cepebpo — Jyna, pryte —
Mepkypuii, mear — Benepa, xeneao — Mapc, onoso —
1Onnrep, caunen, — Catyps. ANXHMHS BCeFla HCIBITHIBAJAA
Ba cefe 3HayHTeNbROE BaHsAHHe acTpoaorun. M B aToit mu-
CTHYECKON Ha nepBHft B3rAsl CBA3H, BO3MOXHO, CYHIECTBY-
10T rayOoKHe GH3AYEeCKHe OCHOBaHKWA, OILYTHTh KOTOpbIe
VAAeTCR, eCHH CTOATb Ha NJIE€SaX TAKBX THraHTOB, Kak QyH-
AaMEeHTa/bHHEe OHU3NYeCKHe TeopHH MAaTHHTHHIX pPe3OHaH-
COB.

B nocaeanee BpeMA acTPONOTHS B Hallell CTpaHe Bhi-
ija H3 HAYYHOTO MOANOAbA W aKTHBHO pasBilBaeTCA MO
MHOTHM HanpapiaeHHaM, yray0nasi B copeplueHCTBYA APEB-
une 3Hanus. BoapeficTBHe NJaHEeT Ha TeN0 YesJoBeKa H3y-
yaeT MEAHUHHCKAn acTPOJIOrHsA, 3ajaya KoTopoli — HalTH
RJAHETY, «BH3HBAIOWLYIO» 3aboJeBaHHe, H NMPHMEHHTb Ma-
rHyeckoe CPeAcTBO NpOTHBONOJOKHBOrO Xxapakrepa. Tak,
HanpuMmep, ecnn 3a6oJjiepaHle «BbI3BAHO» MapcoM, caepyer
BCNOAb30RATE MHliepan HJH pacreHHe, «ynpaBjseMbie» Be-
Hepo#t, B cnaydae Goaeann CatypHa APHMEHAIOT CpPeACTBO,
Haxofsllteecs nop ynpasieHueMm Coanua.

CocTosinue (HIAYECKOTO TeNa 4e/10BeKa TeCHO B3AHMO-
CBA3ZHO ¢ €ro NCHXHKOA. PaccMOTpeHHe pe30HaHCOB Ha
RCHXHYECKOM YPOBHE Kpafille BajKHO AN NOHHMalHA pas-
JBYHLIX NCHXHYECKHX nBaeHWN. Bansnue naawer Ha nem-
XHKY 4eJOBeKa OTPaKaercs BO MHOTHX aCTpPO/IOrHUeCKHX H
MHCTHYECKHX po23peHnsx. [Ipr 3TOM OCHOBHOE nCHXHYecKoe
BAusiHHe, Kpome Co/HIlA, NpeBHHE NPUTIICBIBAJAN YeTHipeM
nnaneram-ruragram: - lOnurepy, Carypuy, ¥Ypany n Hen-
Tyny. K coxanennlo, acTpOHOMHA, U3HKA H XHMHs elle
ye MPOTAHYAH PYKY NOMOLLH AacTPOJOrHH, NO3TOMY PasHy-
Hble aCTPOJIOTHUECKHE TNOHATHA H NOCTPOENHS € TOUYKH 3pe-
HHA HAYKH [0 CHMX NOp OCTAlOTCH BO MHOTOM NpPOTHBOpEYH-
PBIMH H Oe3poka3ateyibHLIMH. OAHAKO H OHH CTaHOBATCA
fosnee NOHATHHIMH H OGOCHOBAHHLIMM [0 Mepe NPOHHKHO-
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BeHHA B TAHHL KOCMHYECKOrO BJAHUAHHA HA XHMHYECKHe 3Je-
MEHTH H, CJIeA0BaTeNbHO, HA moﬁue BélecTsa H cym.ecr-
Ba 3eMau.

HEMHOI'O Ob ACTPOJIOTHHU

Acrponorua... Yro 3ro? Muctuka? Hayka? Mul cefivac
ellle OYeHb ManO 3HAEM O Hell. A ecaH YXK rosopum, TO
HeUpeMEHHO ¢ HpoHHefl. MHorue 40 CHX nop moaarawor,
YTO ACTPONOTHS — 3TO YHCTeHIe# BOAK WIAPJATAHCTBO.
A peap 10 XVIII B. actponorus cydranach BechbMa MOTY-
[IECTBEHHOH HAayKOH, HEpa3feNHMOit ¢ aCTPOHOMHEH M Hrpa-
IOLel i 3HAYMTEABHYIO POJb B AH3HH O0LUECTBA.

B pawe#i crpane acTpoJiorusi ¢ KJAeAMOM .JKeHayKll,
onBpalieficss TONBKO HA MHCTHYECKOE MHDPOBO33peHue
APEBHHX, AOATOE BpeMA NPATaNach B [JyGOKOM TOANOABE.
1 rTonpko coBceM HeaBHO Halta mpecca (NOKa TOABKO
npecca) xak Obl OTKpbija anas cebs actponoruio. Ilossu-
JIACh BCEBO3MOXKHbBIE [OPOCKONBI, MPOTHO3H H, KOHEYHO, KaK
B 1060t ob6nacTH AeATEJNLHOCTH, MUOrOUYHC/NEHHbIE lapna-
TaHbl OT aCTPOJIOTHH, KOTOpbie AOBOJbHO YCMEWHO NOIAH-
BAKOT MaCJa B OrOHb OPTOAOKCANBHOW KPUTHKH acTPOSOTOB
1l aCTPOJOTHH. '

HecmoTpsi Ha JferajiH3anuio acTpoJOTHH, MOIUHBII KpH-
TUYECKHA ITIOTOK B ee agpec He ocsaleBaer U B HaWlH
AHH, ocobeuHo B Hayynofi cpeae. Hamo ckasatb, uto aas
TOro CyLIECTBYIOT OHpeAeAeHHble 0ODEKTHBHbIE OCHOBAHHA.
Bo-nepehiX, ¥ acTPOJOrHH KaKk HAayKHM HET HHKaKOH TeopHu.
EcTh TOABKO MHOrOBEKOBOI ONLIT J10ACH, KOTOphle C NO-
MOWbIO ANMHTEALHBIX HaOAI0ZeHUT OGHAPYKHIH, UTO Ompe-
nenenHoe noJoxedie naaner CoJHEUHONH CHCTEMbl € HEKO-
TOPOH BEPOATHOCTBIO COOTBETCTBYET TE€M /AN HHBLIM HOBO-
poraM B cyabbax Jwieli, unBuan3aunnil 1 soolille yero yrom-
HO. OrcyTCTBHE TEOpeTHYECKOro OOBACHEHHs AacTpoJoriye-
CKHX COOTBETCTBHil — OCHOBHOH apryMeHT ee NPOTHBHHKOB.
Bo-BTOpHIX, BCS ACTPONOrHYECKAA TEPMHUHOJOTHS apXaHuHa,
OHMa NMOYTH He H3IMEHHJaChb CO BpeMeH ray0oKo#l ApeBHOCTH.
EcTecTBeHHO, apXaMyHLIH A3bIK ACTPOJOTHH peXeT CayX
OPTOAOKCaAbHOMY YuyeHoMYy. CBOUM MMCTHYECKHM 3By4a-
HUHeM OH BXOJIHT B JHCCOHAHC ¢ OOLBAaTEABCKHM MbliiLe-
HUeM H CraiaapTHO NPH3EMAEHHLIM B3TAALOM Ha YCTpOI-
CTBO JKH3HH.

BrpoueM, Kk HccIenoBaHHAM APEBHHX MULI B HOCJACAHee
BpeMs CTaJil OTHOCHTLCA MeHee cKenTuueckd. Mouer Guith,
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NIOHANH, YTO THCSUENETHHH ONLIT YeJOBeYeCTBa YEero-To
CTOHT. A OTCYTCTBHE TEOpHR elle He O03Hauyaet, YTO BCE
NONOKEHHS aCTPOJOTHH HeBepHH H K Hell He CaepyeT OT-
HOCHTbCH cepbe3sHo. Kpome 7Toro, cama acrposorus mnpe-
AOCTABJAET HaM NPEKPacHble BO3MOXHOCTH NPAKTHYECKOM
HPOBEPKH €e NMOCTPOeHHR, P YaCTHOCTH Pa3sAHYHBIX acTPpo-
JOTHYECKHX NPOrHo3oB OyAyIUHX ABJIEHHH NPHPOALI H 06-
1eCTBA.

Hanpumep, HRTepecen o6Iuxi acTPOJOTHYECK:l NPOruo3
copetckoro acrposora M. B. JleBrua, cornacHo KoTopomy
B 1991 r. HayHeTCs M 3ateM OyAaeT HapacTatbh aKTHBHLII
NOJIHTHYECKHA W AYXOBHBEIR TnOAbeM B Hallefi crpaue.
IlpaBaa, HesACHO, YeM H KOTAA OH 3aKOHYHTCH, HOCKOJbKY
roabt 1993-i w 1998-ii — no 370My NpoOrHO3y — KpPHTH-
YeCKHe, B 3TH TOABl BeJIHKA BEPOATHOCTb CMEHH myteil
AaabHelillero pasBHTHS CTPaHBL

BcnoMHHM HaliyMeBllRil W Nyramouwlkii NporHo3 wwBea-
ckux yvennx I'. Bunpeawyca n Il. Takepa. [lpasaa, or ue
COBCEM aCTPOJOTHYECKHA MO CBOMM MNpeANOCHJKAM, WO-
CKOJIbKY OHH YYHTHIBaJH JuMib ABHxexHe CojHua W CBA-
3aHHOe ¢ HuM BpaweHne 3eman. Ho no crenenn o6ocuo-
BaHHOCTU 3TOT NPOTHO3 BMOJHE MOXHO HA3BaTb acTPoOO-
riiueckKHM, TeM Oosee YTO B HEM, KaK H B J1060M acTpono-
rHYECKOM NpPOTHO3e, YYHTHBAETCA KOCMHYECKOEe BJHAHHE HA
3emato. Ilo pacyeram wseackux ywedbix, Cosnue B CBOEM
JBHKEHHH NPOXOART HEKHe AaHOMajbHble TNOJOKEHHA B
1989—199! rr. u p 2169 r. ITH aHOMaabHbIE NPOXOXKAE-
HHA, MO0 HX MHeuHio, O6YAYT CONPOBOXKAATLCH HEBHAAWHON
COJIHEUHON AKTHBHOCTBIO, FHrAHTCKUMH 3eMAeTpACEHHAMH,
MOMIHBIMH H3BEPXXEHHAMH BYJKAHOB, PE3KHMH H3IMeHeHH:A-
MH KJAHMAaTa H JAPYTHMH KaTacTpPOPHYECKRAMH ABJCHHAMH,
HOTOpHIe MOTYT NPOAOMMATLCA ellle B TeueHue 4 ner noc-
Je 2HOMaJbHOTO NpoxoxKaewHs. Uro X, KaK roBOpHTCH, NO-
JKHBEM — YBHAHM.

OfHaKo OCTABHM 3TOT DPOFHO3 Ha COBECTH AaBTOPOSB,
HOCKOJIbKY OOHapyXHTb H JOKasaTh CBA3H (Hanpumep,
MEKAY 3eMJeTPSACEHHUSMH H COJIHEYHOd aKTHBHOCTBIO) MOKa
ele HAKOMY He yaanoch. CosHeuHble ABJIEHHS MepHOANY-
Iibl, 3 NEPHOAHYHOCTH 3e€MIETPACEHRH He Habmonaercs. Be-
POSATHO, CBA3b 3€MAETPSACEHHH ¢ KOCMHUYECKHMH (aKTOpaMH
ne ciepyer orpaunuueate Toaeko Cosatinem n Jlynoi. Ta
CaMOM Resie OMa ropasfao CJAoXMNee H TOHhIUE.

Kak e caMu acTposorit onpefeasior acTpoRoOvilio, ee
npeamer W 3agaun? Ilo onpeaesenni H3BeCTIONL COBCT-
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ckoro acrposora [l Il T'noGu, acrpororus — 310 He
npocTO HaykKa o B3aumogefictBau KocMoca u gejoBeka, HO
H «I@JTbHast CHCTeMa MUPOBO33peHyeckHX 3IHAHRH, KoTopas
AaeT B PYKH YeJOBEKA PEasbHYI0 BO3MOXHOCTH MO3HATH
€aMoro ceds U ONpefeSuTh CBOE MECTO B XH3HU...» B atoM
onpefeseHHH 3HAaYyeHHe acTpPOJOTHH, Ha Haul B3raAs[, He-
CKONBKO HpeyBesHYeHO, OHO HOAHHMAeTCS UYyTh JH He A0
YPOBHA «HayKu Hayk» — ¢uaocoduu. HehcTBRTENLHO, ACT-
ponorusi H ¢Qurocodus TecHo B3anMocsaszaub. Hnorza na-
Ae Kamercs, UTO B ACTPOJOTHH CAHIIKOM MHOTO (UI0CO-
¢ui. OaHaKo acTpoNOrHA — 3TO BCe Xe He ¢Haocodus 8
YHCTOM BHAE. ¥ Hee €CTh cyry0o CBOH, aCTpPOJOTHYECKHE 3a-
Jaud, METOAH H PE3YAbTATHL.

B Menee duioco)ckoM CcMbICJe paccMaTpHBaeT 3Haye-
HHe acTpoJorHun Apyroii coserckhii acrposor C. A. Bpou-
ckufi. OH CUHTaeT, YTO MOCKOJABKY- BCe XHBOE Ha 3eMJe Ha-
XOAMTCA B NoJie H3NY4YeHHA HeOeCHLIX TeJs, TO HayuHYyi0 acT-
poaorulo 6osiee NPaBUALHO CJeJOBaJ0 Obl Ha3HIBATh KOCMO-
6uosorneft. [Ipy 3ToM OCHOBHLIE 3aAa4H ACTPOJIOTHH CBO-
ASTCA K M3YUEHHIO H CONOCTABJIEHHI® KOCMHYECKHX DHTMOB
u OHOPUTMOB YesnoBeKa. B CcoBpeMeHHON acTpPOJOTHH HJH
kocmoOHosorwn C. A. Bponckusi Beiaesaet ZEBATh CaMoO-
CTOATEABHLIX PABACIAOB.

1. Haransnaa actposorus., 3agaueél ee siBasiercss CoO-
CTaBjleHHe JIHUHOrO TOPOCKONZ Ye/0BeKa, OTpaXKaiollero
€ro xapaxrep, CHOCOGHOCTH, 340POBbE H T. A.

2. IOanansyas, uan ayspamnsas, acrposorus, Paccmar-
puBaer BAHAHHE KOcMHYeCkuX (aKTOPOB Ha COOLITHA B Ka-
KOH-1H60 CTpaHe, PErHOHE, ropoje.

3. Mepuuyuckast acTpoaords. 3aHAMaercss AHATHOCTH-
KO, JeueHueM H NPOPHIAKTHKOH COMATHUYECKHX H TNCHXH-
YyecKHX 3a0ojieBaHHil, BONPOCAMH AHETH, T'HTHEHbl, XHPYP-
T'HH.

4, HNcuxonoriueckas acTpoJorua. B cooTBeTcTBUH C
NCHXOJOTHYECKHMH OCOGEHHOCTAMH YeJIOBEKa yKAa3slBaeT Ha
BEepHBIIl NMyTb K yCcnexy, Ha MCHXOJOTHYECKYIO COBMECTH-
MOCTh HJH HECOBMECTHMOCTb IAPTHEpPOB.

5. XpoHGOHOMOrHYeCKas ACTPOJOTHA. 3aHHMaercsa H3y-
yeHHeM GHOPMTMOB, MPUCYIIHX KHBOA MaTepHu Ha pa3Hbe
YPOBHAX €& OpPraHu3allHH.

6. ArpapHan acTpoJdorna, 3ajnaueil ee sIBAACTCH COCTaB-
JieHHE eXeroAHHX KaJeHAapei N paGOTHHKOB CeslbCKO-
ro X03fHCTBa, CaZOBOAOB, OTOPOAHUKOS il T. A.

7. MeTeopoaorkueckas acTpolorusi, 3aHHMAETCA Mpel-

to



CKa3gHHEM TIOTOAM N0 KOCMHUueCKHM (akTopaM: CONHEYHLIM
AATHAM, MArkATHOIM OYpsAM, MIARETAPHBIM acNeKTaM U Dp.

8. Xopapnas acrTpozoris. PaccMarpuBaer W aHaNN3H-
PpyeT TaK HasLiBaeMyl0 KapTy Xopapa, COCTABJIEHHYI0 Ha
MOMEHT DOXIAERHA HAeH HJl BOTPOCA, B MOMEHT cOOLITHSR
B obpaliennst ¢ BONPocoM K actposiory. C ee nMOMOUWBIO
MOM{HQ IIPOrHO3HPOBATH BpeMa M HCXOA coOHTHIY.

9. Kpumunonornueckas acrpoaorus. IlpoBoant 3kcmep-
TH3Y H aHANH3 BPeCTYNAeHui.

BoamoxHO, 3Ta KNaccHprKalKs HanpaBAeHHI B acTPo-
JIOTHH HEe COBCEM TOYHZ H He TNOJHOCTBIO OTPaXKaer BO3-
MOXKHOCTH acTpOJIOTHH, TEM He MeHee OHAa NIOKa3blBAeT, uTo
RAaNCKo He BCe B ACTPOJIOFHH ONMPaercs JHWbL HA MHCTH-
yecKHe NPEACTaBJICHHA APEBRAX.

Jlo60oit Nporko3 — caoXKHeilluasg HaydHas 3ajava. AcT-
POJTOTHUECKHUIT NPOTHO3 -He NpeAcTaBAsieT B 3TOM OTHOIle-
HHH UcKAoyeHusa. [1o maHHMM JOKTOpa XHMHYECKHX HaYK
®. K. Bethyko, BEPOSATHOCTL acTPONOrHYECKHX HPOTHO30B
cocraBasier 70%, T. e. acTpONOTHYECKHIT TPOTHO3 OKA3BIBA-
erca BepHbiM B 70%. cayyaes. Takas Goablias BepoOATHOCTD
NoKa HeAOCTYNHZ BH OAHOMY M3 HAayYHLIX METOAOB NPOrHO-
3a NPHPOAHBIX ABJAERNHA. ACTPONOrHYECKHIl aHaNM3 MOMeT
H ROJKeH RONOJHSATH HAYUHYK0 HWHOODMAUHIO O NPOFHO3E
PAsNUYHBIX ABJAEHRR TpRpoAb H obmecrsa. OueBiaHO, HaN-
6osee BepONTHLIM OblA OB KOMIJIEKCHHI [POTHO3, YHYHTbI-
BalOWIKIt AaHHbe, MOCTYNAlOMIHEe H3 BCEBO3MOMHBIX HCTOY-
HHUKOB, BKAIOYA® H acTPONOTHIO.

Uto Kacaercs cyry6o acTpPOJNOTHYECKHX INPOrHO30B, TO,
HecMOTpst Ha 70% -HYI0 BEPOSITHOCTB, HX XOCTOBEPHOCTh BCE-
TaKidl COMHHUTE/NBHA NO YHCTO HAYYHOH NpUUHHE: HEH3BeCT-
HO TiOKa, HACKOABKO €YIleCTBEHHO KOCMARYecKkoe BJIHAHHE Ha
HaWy IJaHery. 3afaua HayKd — PaspellnTh 3TOT BONPOC,
NOCTaBJdeHHbIH CaMOil RPUPORON.

A Kak XKe OBITh nOKa ¢ acrpoaorueii? Cunrartp ee wmap-
JaTaHCTBOM, TafaHHeM 10 3Be3laM, TIPOPOUYECTBOM, Yep-
TOBLIHHON, ognuM cnoBoM? Flomeanum c mpurosopom. [lo-
npodyeM HaliTh HOBble HOAXOALI K AHAMM3Yy KOCMHUYECKOTO
BANRAWHA Ha YesoBeka M BooOille Ha Bcio Ouocdepy B ue-
JioM, BBITb MOXeT, TOrRa acTpPOJIOTHA CTaHeT ropasio 6JaH-
e K TouHoi Hayxe. IlpaBma, u ropasno ckyuHee. Bean
cefiyac-To OHa elle HA TPAHH C HCKYCCTBOM, HO He «napa-
HCKYCCTBO®» H He «mnapa-Haykay, a, Kak cyutaer @. K. Be-
JHYKO, cHMOHO3 HAyKH H MCKYCCTBA, KOTODBili 3amoJHseT
HULY MeXAY DPEJHTHO3ROA AOTMATHKOW Bepbl M TPUYHHHO-
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CNeACTBEHHHM AOTMATH3IMOM HAyK#. ACTPOJOrHA BOUTH-
B4€T BCe MOrPaHHYHOE, OTBEpraeMoe K penHrHedl, W Hay-
KOH.

MATHHTOAKTHBHBLIE H30TONbl B BHOC®EPE

Bce tena Ha 3emuse, BKAOYAR H caMy 3eMmiio, COCTORT
H3 XHMHYECKHX 3ieMeHTOB. B mpupoae B BHOe ecrectse-
HOH CMECH H3OTOMOB CYIIECTBYeT 83 3/ieMEHTOB, KaXABIH H3
KOTOpPBIX BbiMOAHSIET cBOO QYHKUMIO HA 3emse. IlepHoau-
Yyeckasi crereMa agementos [, M. Menaeneesa — 310 e
CIYyYyauHO NPUAYMAHHAA KAACCHPUKALKHA XHMHYECKHX 37e-
MEHTOB, a2 OTpa)ceHde CAONKHOH CHCTeMbl (PYHKLUHOHHPO-
BaHHs BEIECTBa.

C TOYKH 3peHHs KOCMHUECKOro BAHAHHMA Ha OHocdepy
Bce NPHPOAHblE XHMHYECKHE 3JeMCHTH MOMHO Ppa3ReddTh
Ha TPH TPYRNH.

B nepeyio rpynny cieayer OTHeCTH GHOJOTHYECKH BaX-
Hbi€ 3JeMeHTH («3neMeHTH XKH3HH»). B opranHame ueno-
BeKa HACYHTHIBAIOT NOPARKa 20 Takux 3JeMeHToB. 3T0
«CTPOHTEAbHBIA MAaTepHAJ XKHBLIX CHCTEM»: BOAOPOA, yrJae-
POR H KHCAOPOA, 3aTeM BaxHble NOGABKH — HeMeTanabl:
a3or, ¢prop, xyop, 6pom, cepa, ¢ocdop, itoa u, HaKoHel,
«MEeTa/ANbl KHIHU». HATPHi, MaTHHH, KaAH{, KaAblUHA, Map-
rasel, )xe.aeao, Melb, UMHK, MOAUOACH, KOGAAbT.

'Ko BTopoli rpynme OTHOCATCS peAKHe MHKDPO3IEMEHTH
{1x oxono 60), Takxe HeoGXOAMMBlE AR HOPMAIBHOI
XKU3HEAEATeNbHOCTH OPTaHH3MOB.

Tperbio rpynmy cOCTaBAAIOT peiKO3eMeabHble H PaiHo-
AKTHBHble 3JIeMEHTH (32 HCKAIOYEHHeM KajHA), KOTophie
NPAKTHYECKH He COAepXKaTcii B OPraHH3Me yenoBexka H He
HY)XKHB €My, HO HIPalOT BAXHYIO POJib B PEryJaupOBaHiHK
MHOPHX TIPOLIECCOB B 3€MHOI KOpe.

PeryaatopHbie (QyHKUHH peiKO3eMeNbHLIX 3/JeMEeHTOB,
Ha Haw B3risA, O0YCAOB/JEHBI MX OFPOMHBIMH HAEPHBIMH
ceueHHAMH B3anMORefCcTBHA ¢ HeATponamu— 102—10° Gapy,
YTO Ha HEeCKOJILKO MOPSAKOB BBILIE CeueHHUM 3axBaTa saep
o0bLIYHBIX 27eMeHTOB. Baaromaps orHocutenbHo Gonee 3g-
DEKTHBHOMY B3aHMOAEHCTBHIO € NOTOKAMH KOCMHYECKHX
YacTHL {HanpuMep, HEATPHHO) peldKOo3eMeNbHbe 3/IEeMEeHT.HI
{AaHTaHOHAM), a TAKXKe KaaM#il u 60p MOTYT yyacTBOBaThb
B YNpaBAeHMH MNPOMECCaMH 3amycKa fAepHbIX peakUud B
3eMHOA KOpe, MOAAepKaHHA ee TeMNepaTypbl, Pa3BUTHA
TeKTOHHUYECKHX ABINKeHHU K 3emaerpsiceuit. [smeneHie
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pachpellesieHust peAKO3eMeNbHBX 21eMeHTOB, 60pa H Kal-
MHSl B 3eMHOH# KOpe NpH A00bIYe NOJE3HBIX HCKOMAeMbIX,
Hapywawuiee onpeseieHHBIA 6GaJaHc, AONKHO NPUBOAHUTH
K PA3BHTHIO TEKTOHHYECKHX H CEACMHYECKHX TIpPOIECCOoB.
CkonTeHds 3THX INeMEHTOB B FOPHBIX MOPOAAX, HO-BUIAH-
MOMY, BbIAOJHSIOT POAb 3ALIHTHHIX 3KPAHOB, KOTOphie
APEROTBPAIMAIT WHTEHCHBHOE NPOTEKaHHe SHAEePHHIX Npo-
HEeCccoB B Kope 3eMAH, H NMOITOMY MOTYT CAYXHTb KOCBeH-
HEIMH RAPHU3HAKAMH MeCTOpPOXAeHH# ypaHa H ADYTHX pa-
AHOAKTHBHLIX 3/EMEHTOB,

Benovunm Tenepb, yTo A060H  XHMHUECKUN 3JeMeHT
npeiacrasaser co60i CMeChb H30TONOB ~— aTOMOB, OTJHYa-
IOIRHXCA KOAHYECTBOM HEHTPOHOB B siipe, HO COBepUIEHHO
HIEHTHYHbIX MO XHMHYeckum cBoicTBaM. Iloutd BCe XHMH-
YyeCcKHe 3JIeMeHTH Ha 3eMJie, 3a HCKJIOYeHHeM aproHa, le-
pHA W TOPHA, UMEIOT B CBOEll eCTECTBEHHOH CMECH H30TONH,
SIAPa KOTOPHIX XAapAKTepH3YIOTCA HEHYJeBbIM CIHHOM H,
Cne10BATeNBHO, COOCTBEHHBIM NOCTOAHHBHIM MArHHTHBIM MO-
medToM. Takne naoTomsi Mbi §yAeM Ha3bBaTh MarHHTOAK-
THBHbIMH. VIMeHHO OHU, Ha Rall B3raAg, 6Aarofaps CBOHM
MardNTHHIM CBO¥HCTBAM HIPAOT BAXHYK pONb B KOCMHYe-
CKOM yrpasdednu Gxoctepoir.

Cpeln NpUPOAHBIX XHMHYECKHX 3JieMeHTOB CyllecTByeT
21 31eMeHT, KOTOPHIAi COCTOMT TOMBKO H3 ONHOTO CTabJb-
HOrG MAarHHTOZKTHBHOTO H30TONMA C HEYEeTHHM MAacCCOBBIM
yrcioM — 100%-Hbie MArHHTOAKTHBHbIE W30TONMB. K HHM
OTHOCATCA, HANPHMEP, H3 GHOJIOMHYECKH aKTHBHBIX 3/1eMeH-
TOoB: $rop, uarpuii, pocpop, mapraneu, xo6anbr, HoA, H3
PERKO3EeMeNbHH X 3/eMEHTOB: NMpazeofauM, TepOrH, rofbMuil,
TYANH, a TakXe GepH//IHH, aNIOMHHHH, 30J10TG, BHCMYT, TO:
puit u ap. OTMeruM, 4TO BCe AROJIrQXHBYIlHEe PalHOAKTHB-
Hble H30TOMbi ABJSIIOTCS MAarHUTOAKTHBHBIMH IPH YETHOM
MacCCOBOM UHCIe.

Ha ocHoBHIX 6GHOJOrHuecKd BaXXHHX 5neMeHToB (Na,
Mg, K, Ca) roasko Na? apasercs 100%-HbiM MarHHTOAaK-
THEHLIM H30TOnOM. CoaepiKaHue MAarHHTOakTHBHOrO Mg
B ectecTBenHoll cmecH — 10,11%, Ca*® — 0,145%. ¥ ka-
aus sce Tpu usorona — K¥, K¥® gy K¥ — Marrutoaxrhs-
Hble.

Kakyio ®e poab urparor HaYpuil, Kaaud, rKaapusii H
M&ErHHA B (PYHKUHOHNWPOBaHKWHK Xusoro? Hasecrno, uto Hart-
puil B BHAE COIN — XJOPHCTOrO HATPHA —~ OCHOBHO# KOM-
MOHEHT NAa3Mbl KPOBH H NHMQPATHYECKON MKHAKOCTH, B KO-
TOPHX NPOTEKAWT MHOrouYHCJAeHHble (epMeHTAaTHBHble pe-
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aKiuu npouecca MeraGosnnsMa. IlpHueM Bce 3TH peakuull
COr/1acoBaHbl BO BpPeMeHHM H NPOTEKAT ¢ 32RAHHLIMM CKO-
pOCTAMH. YUHTHIBast MarHMTOAKTHBHHe cBoHcrBa Na?,
MOXXHO NpeAcTaBHTb cefe, YTO XAOPHCTHII BaTpHil B XH-
BOM opranuame OyAeT XecTKo, §e3blHepIHOHHO OTKJHKATb-
CA Ha H3MEHEeHHe 3/eKTPOMarHuTHoro Gona OGuocdepnl 1
TeM caMblM 06eCleuHBaTh NOCTOSHHbIE (PH3HKO-XHMHUYECKHe
CBOMCTB2 PacTBOPa XJOPHCTOTO HATPHA KAaK «MOJA», HA KO-
TOPOM pasbirpbiBaldTCSt MHOTOYUCAEHHbBIE GHOXHMHUYECKHE
npouecchl ¢ yYacTHeM KaJlHfl, MarHusi H Kaabuus. [lo-Bu-
AHMOMY, OTKJHK 3TOr0 <«(pH3HKO-XHMHUECKOTO TNOAS» A0J-
JKeH ObITh CHHXPOHHBIM € H3MEHEHHEeM BHELUIHEro 3AeKTpo-
MAardHHTHOTO CHrHaja BO H36eKanHe OTKJOHEHHIt OT HOPMHl
cKopocTell GHOXHMHUYECKHX peakuni.

Ponp xaana B KUBBIX OPraHW3Max MPEACTABJAET 0OCO-
Omit HHTepec. OTMeyeHHble HHXKE €ro 0COOEHHOCTH, Ha HAl
B3MJIfIR, MOTYT B HEKOTOPOH CTeleHH MAOMOAHHTb H3BECT-
Hble NPEeACTaBJAeHUst 06 3TOM 3JeMeHTe.

IlepBoit 0cOGEHHOCTBIC HOHOB KaJHA ABJAETCA BHCOKOE
cofiepXKaHHe MX B KJETKAaX MKHBLIX OPraHH3MOB: NPUMEDHO
B 10 pas Gosbluee, uem HOHOB Hatpus. IIpu 3T0M BbICO-
Kasl KOHUEHTPAaUHsi Kaiua HadlioAaeTCsl TOJLKO BO BHYTPI-
KJETOYHOM NPOCTP2HCTBE, B TO BpeMsl KaK B COCTaBe Mex-
KJAETOYHbIX KHAKOCTEH KOHUEHTpauus ero noutd B 20 pas
HuXe. Hanpumep, B niasme W CHIBOPOTKe KPOBH KOHLEHT-
pauds Kajiug 4—35 MMOAb/N, a B KPOBAHBIX Tejbilax —
95 MMOAB/A (Bas Kaans | mMmoab/a==39 mria).

Bropoit xapakTepHoil OCOGEHHOCTBIO HMOHOB Kajus sB-
JISEeTCH NOCTOAHCTBO HX BHYTPHKJIETOUHON KOHUEHTpauHHy,
NOAJepXKUBAEMOe 34 CYeT AKTHBHOIO MNEpPeHOCA KaJauf H3
MEXKKJEeTOUHOH XHAKOCTH. HYeTKO yCcTaHOBNEHO, UTO BHYTPH-
KJ€TOUHAs] KOHUEHTPALHA HOHOB Kasus B 3aBHCHMOCTH OT
BO3pacTa opraHiama cocrasaser 100—150 mMoab/a.

Tperbsi u Hanbosnee HHTEPeCHAss OCOOECHHOCTb Kajns —
ero #30TOMHHI1 coctas: K3 —93,089%, K®—0,01%, K4 —
6,91%. B oT/HYHe OT Bcex XMMHUYECKHX 3J€MEHTOB, BCTpe-
YaKIIHXCA B JKHBOM OpraHu3Me, CpeiH TpeXx MarHHTOaK-
THBHBEIX H30TOIIOB Ka/IHA CONEPKUTCSH OHHH XOJFOXHUBYLIHH
pannoakThBHbIi H3oTom — K*° ¢ nmepmogom noaypacmaga
1,26- 10° ner.

Kakylo posbp B Guocdepe npuposa otBesa pajHOaKTHB-
HoMy n3otony? [loka HeT ROCTOBEpHOro OTBET2 HA 3TOT
BOMNPOC, XOTH OH He MeHee HHTEPeceH, YeM BONpOC O pPOJH
MAarHHTOAKTHBHHX #30TONOB. Cefiluac MOXHO BHCKA3aTh
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TONLKO caeayioulee npeanoroxense. Obuiee coaepKaHue
Kamis B Tese ueaobBeka maccoit 70 kr (pH KOHLUEHTPaLHMH
100 mMoab/n) cocraeasier 273 r. MaBectHo, uto B | r Ka-
aua {3a cver K¥®) npoucxoaut 32 akrta paAHOAKTHBHOrO
pacnaga B | ¢. CiepoBatennHO, B YesiOBEUECKOM OPraHH3Me
€HEeCeKYHAHO npoHCXOoAuT npubausuresbHo 8—9 Thic, pac-
najxoB, KOTOpHe MPOTEKAIOT B OCHOBHOM MO JABYyM Kawa-
J1am — B~-pacnana u K-zaxsarta:

" j——— Catotetv, (89%)
KOl Taresy (11%)

YuuTbIBasi MOCTOAHCTBO KOHLEHTPAaLUM HOHOB Kalaua B
KAETKaX J1060ro MPOHCXOMAEHHA (PACTHTENbHBIX M XKH-
BOTHBEIX), MOXHO mpeanosoxhutb, yro Ki® B 6uocdepe Bbi-
MOJHAET poJib CBOPOOPA3HOTO BHYTPEHHETO «METPOHOMa»,
COTACYIOWEro PHTMbl OHOXHMHUECKHX IPOHECCOB He TOJb-
KO KJIeTKH, HO [ BCEro OPraHH3aMa B LeJIOM.

Obpasywouneca npu P-pacrnafe KajHs «rOpPsYHE» HOHBI
KaJbHHA B pesyiabrate FHAparalliy, OTAHUHONI OT FHApATA-
UHH <XOJNONHBIX» HOHOB, HOJKHDI OKa3biBaTh TaKXe cymle-
CTBEHHOe BJIHsHWE Ha oflllee COrAacOBaHHOE COCTOAHHE
(romeocras) GHOXHMHUYECKHX NPOLECCOB B KJeTKe.

Ho BepHeMecst K HaulleMy OCHOBHOMY BONIPOCY, KOTODHIH
HeNnoCPeACTBEHHO CBA3aH ¢ BO3MOXHOCTBIO BHEUIHEro yi-
PaBAEHHA XUMHUECKHMH 3JE€MEHTaMH H, CJel0BaTe/bHO,
OGuoxuMHUYeCKUMH TIpoUeccaMH B GHocepe: 3auem nNpHpOLe
HYKHbBl MArHHTOAKTHBHEIE H3OTONBEl H KaK OHA HCHOAb3YeT
HX afepHO-PH3HYECKHe CBOICTBA? ’

Yro6bl OTBETHTL HA MOAOGHBIE BONPOCH, YacTo GbIBaeT
BNOJIHE AOCTATOYHO OOBIYHBIX HAayYHHIX 3HAHHH, HanmpHMep
¢u3NRH 1 xHMuH. Pasymeercs, Ipy 3TOM He AOJAXKHO HCYe-
3aTh TO YyAuBNeHUe Nepel HeOOLIMHOCTbIO MHDA, KOTOpOe
OTYACTH W COCTABASET NPHTATATeNBHYIO CHJY JI060T0 Ha-
yuHoro uccienoBanas. OTser Ha Hall BoRpoc caenaer 6o-
Aee TMOHATHLIMH He TOJbKO KOCMO3eMHHIe CB#3H, HO M Me-
XaHH3M H3BECTHOrO H3APEBAe MarHYyecKoro AEACTBHS Ha
yesioBeKa HEKOTOPHIX BELIECTB (APAroleHHbIX KaMHed, me-
TannoB). Mpl aonyckaeM, 4To AN MaTepuUAIHCTOB TOCJEA-
HAA (ppa3a 3BYYKT HECKOJbKO HeoObluHO. Ho OHa He AOJXK-
HA BOCOPHHHMATHCA ¢ ABHHIM npeay6exaenneM. Bosmox-
HO, AJI1 MHOTHX HMEHHO HeOOLIUHOCTh HOBBIX 3RAHWH HeceT
B cefe ouapoBaHue: B Hell eCcTb YTO-TO OT HpenecTH 3IK30-
THKH.

Brarogaps uHanHuHioO CHHA # COOGCTBEHHOTO MArHUTHOrO
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MOMEHTA flpa MArHUTOAKTHBHbIE H3IOTOMbI XAPAKTEPH3YIOT-
C 4eTKO ONpeaefeHHON De3OHAHCHOit uwacToToOll, npln KO-
TOPOH NPOHUCXOAHT PE3CHAHCROE NOIVIOLIEHHE SHEPrHy BO3-
ACHCTBYIOWErO NePeMeHHOTO MAarHHTHOrO NMOJA AAPAMH Mar-
HHTOAKTHBHBIX H30TONOB (3pdekr SIMP),

Baxdefituum cBoiicTBom SAMP sBaserca npsmo nponop-
UHOHA/MbHAA 3aBHCHMOCTH pPe30HAHCHOH uwacToThl (fpes) OT
BeJNHYHHL BHEWHEro MOCTOSHHOTO MAarHHTHOrO noJs (),
B KOTODOM HAXOAATCH AAP2 MArHHTOAKTHBHHIX H30TONOB:

frea=y Ho, (1

rie y — THpOMarslTHOe oTHoweHue aapa. M3 atoit npo-
CTOH 3aBHCHMOCTH, KaK Mbl YBHAHM HHXe, CAeIYIOT BeCbMa
HHTePeCHbIe BHIBOADI.

ITocTosinoe MarHWTHOe NOJE 'Ha sApe CRJAAbLIBACTCH
H3 BHELIHEro NoJiA, B KOTOPOM HaXOAHTCA BCA COBOKYNMHOCTb
Agep (reno, obpaseu), H BHYTPEHHEro JOKaJ bHOrO NOJS,
CO3AaHHOrO OGaHXKafiluHM OKpYyKeHHeM saapa {cob6CcTBenHOM
SNEKTPOHHONR 06010YKO#H, COCEAHHMH HOHaMH). B HekoTo-
pHX CJaydasx, HanpuMmep IMpH ONpefeSeHRON BANECHTHOCTH
HOHOB, nocjejHee MoxeT ObiTh paBHO Hyaw. Ecmu npu
3TOM Ha ofpasell WJAH TeJO He HaKAaAbiBaeTCs HHKaKOro
HCKYCCTBEHHO CO3AaHHOT0 MNioAf, TO AAPa MaCHHTOAKTHB-
HBIX H30TONOB Takoro o6pasua OyAyT HAXOAMTHCA B Mar-
HUTHOM uoJie 3eMJH, HaNnpsXeHHOCThIO npumepno 0,5 Ic.
IIpu wu3ybeHHWH KOCMO3eMHBIX CBsideil HMEHHO 3Ta CliTya-
UHR, eCTECTBEHHO, NpeAcTaBJ/seT Hanboablnit HHTEpecC.

B Marnutrom noge. papiom 0,5 Fc, yactotm AMP ans
BCeX MarHHTOAKTHBHBIX H30TONOB Jexar B obaactd or 30
Ao 2200 Fu. CoorBeTcTBYIOIINE 3THM ACTOT2M JJIHHDB! BOJH
JMEKTPOMATHHTHOIO TWOAA B BakyyMe — ot 10 ThC. 10
140 kM.

Jliobaa aureHna (BuOpatop) HaunGoaee 3¢PPexTHBIO
NpHHUMAeT (M M3Jy4aeT) Ha AJHHE BOJHbL, COH3MepHUMOI
¢ ee pasmepamiu. Xopomio HU3BeCTHO, 4TO Yem GoJaplie pas-
MepH aHTEHHb, TéM OHa 3¢pdexruBHee NMPHHHMAaeT H H3AY-
yaer AJHHHbie BOJHLI (HH3KHe yacToTh). [Theaosaexrpnye-
CKHI pe30HAHC TaKXe XapaKTepH3yeTCs YeTKHM COOTBeT-
CTBHEM pasMepoB Nbe30KPUCTaJJia H ero pe3oHaHCHOH vac-
toTol, CyilleCTBYIOT JH B NPHPOAE TaxHe OrpoOMHbie 10
pa3MepaM reHepaTopH, cnocoOHble >PdeXTHBHO H3NyUaTL
Ha aAhuHaX 804H oT 140 ao 10 reic. xM? Kpome anmuuuuix
JHHWI 3JleKTponepefay Ha 3eMJae, TaKHMH TeHepatopamh
MOFYT ObiTb Takike pa3jHyRble KOCMHYECKHe OOBEKTL, B
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YSCTHOCTH, NJIAHETH C HX CNYTHHKAMH, KOJbUAMH M T. [.

O MexaHH3Max reHepailHH NJaHETAMH HASKOYACTOTHOTO
H3JYUYeHHS 1TOKAa HHYEro He K3BeCTHO. MOXHO TroBOpHTD
JHIIE 0 HEKOTOPHIX fipeanonoxkeHuax. OAHH ¥3 BOZMOXKHLIX
MEXaHH3MOB MOXeT ObiTh CBA3aH C MOAYJALHEH naaHeTaMu
KOCMHYECKOTC HanyueHus, Bce nnawets! nocrognHo uaxo-
AATCA B MOTOKAX KOCMHUECKOrO 3JeKTPOMACAHTHOrO H3Ay-
YeHHS UIHPOKOro AHama3oHa 4acToT. Ecnu fnraHera «XKH-
Basi», T. . B HeJPax €e NPONCXOAAT PA3JHYHBIE MPOLECCHI,
HaNpHMED, - PaAHOAKTHBHOIO pacnafa, AdddepeHHalnnH
Macc, TEKTOHHYECKHX HAH CeHCMHYECKHX ABHMKEHHH, Tpe-
WHRCOOPAIOBAHHA U T. A, TO BO3IMOXHBI NYJAbCAHHH Tena
MAareThl ¢ onpefeeHHoN yacToTol. [IpH 3TOM MOTOK 3.i€K-
TPOMAriKTHOTO H3JAYYeHHA, NPOHH3BIBAIOLIErO 3Ty NJAHETY,
6yaeT MOAY/AHPOBATBHCA 4aCTOTOH 3THX NyAbCauuH. DTa uyac-
TOT2 B NpHEIANE Moxer ObiTh 000, KO Hanbogee Idpex-
THBRO (PEe30HAHCHO) mJjaHeTa A0JKHA ByJbCHPOBATH C He-
KOTOPOI pe3onancHo# uactortod (fua), KOTOpas onpesener-
HBIM 00pa3oM CBA3aHa C XapaxTepHLIMH TeOMETPHYECKAMH
pasmepamu naawetel. Ecan ﬁn nonajgaer B AMAMasoH dac-
tor IMP HeROTOpBIX XHMHUECKHX 3JeMeHTOB Ha 3eMmie, 10
3JE€KTPOMATHHTHOS H3JYYEHHE OT 3TOH IJAAHETH MONXKET pe-
30BaHCHO TOJCIATHCA AAPAMHM MArHMTOAKTHBHBIX H30TO-
OB 9THX 21€MEHTOB.

"Hackoasko cyllecTBeHHBIM MOXeT ObiTh BJHMARHE 3JEK-
TPOMarHHTHOTO H3JYUeHHS NJaHeT Ha fpouecch ¥ ofbex-
TH Ha 3emae? IJTo ONHH H3 TAAaBHHX BOMPOCOB, HA KOTO-
P [OKA -HET OKOHUATEJbHOIO OTBETA. YUHTHIBaf OFpOM-
Hble PacCTORHHA Mexay 3em/ed M NAARETaMH, MOKHO, He
MYAPCTBYS JYKaBO, MPEANOIOXKHTb, YTO 3TO BAHAKHE OyaeT
npeHebpekHMo MaJbiM M ero He CJeAyeT NPHHUMATh BO
BHAMaHle. OIHAKO TaKoe NpPeANoRoKeHHe CIPaBeANHBO
TOJNBKO ¢ TOUKH 3PEHHs IHEPreTHUECKOro MOAXOAA, KOTOpHit
npéxnosaraeT BO3HHKHOBEHHE OTKJIHKA JHLUIb NpH A0CTA-
TouHo GoAbioft sHeprun Bo3jeficTBHA (Banpumep, OoJblle
Ten’oBoll 3ueprun AT). B nocneadHe roAbi MOABHACH ApY-
roit ‘AOAX0A — HHGOPMALHOHHBIH, COMVIACHO  KOTOPOMY
3HePreTHUeCKH caabble CHTHAJAB MOLYT OKasbBaTb OLLYTH-
MOe BaAHAKHe HA OGBeKT.

Ecan undopmaunoHHble BO3AeHCTBHA  CyillleCTBYIOT B
NpHpone, TO BAHSHHE IVIAHET HA 3eMHble npouecch H 00b-
eKTol MOXKeT ORTb 3HAYHMBIM H T1pH OOABbLIUX paccTosf-
HHAX.

[lockosbKy MarHUTHbIE MOMEHTH! AAPa H 3/AEKTPOHHOH
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000JIOUKH CBA3AHD MEXAY COOOH HHHAMRYECKHM B2aUMO-
AeficTBHeM (CBEPXTOHKOE B3aHMOAEHCTBHE), TO Jl06bie Ha-
MeHEeHHsa CBOHCTB snep, Hanpumep npu AMP, orpaxalrca
Ha napameTpax IJeKTpoHHo# obojo4ku, n Haobopor. Cae-
A0BaTeJAbHO, YMpapaslomiana HHGOpMaUHA Ha YpOBHe Aaep
(yacrorl SIMP) Tecwo ceszana ¢ HHpopMaunHed Ha ypoB-
HE INCKTPOHOB (ATOMOB) H HelpepbIBHO TPAHCHHPYETCA B
obnacts vacror I[P u onthyeckuit mnanason. [lostomy
€CJIH MAarHHTOAKTHBI{bleé HM3OTONLI, Pe30HAHCHO B3AHMOAEl:-
CTBYIOWHE C 3ACKTPOMATHHTHBIMH NOJAAMH TInaneT, BXOAAT
B COCTaB OHOJOTHYECKH AKTHBHHIX 3/I€MEHTOB, TO TaKOe
B3aMMOEHCTBYE A0JKHO OKa3bIBAaTh BAHAHHE Ha Xoj 0uo-
XHMHYECKHX PeaKuuit B Oprasn3Me H, CJAEL0BATE.IbHO, Ha
ero GyHKUHOIAAbHOE COCTORHMHE.

Tak B o0wux yeprax, 6e3 CJHOKHON MATEMaTHKH MOX-
HO NPeACTABHTL MEXaHH3M BANWARMA MJIAHET HA NiBbe
oprannsmbl Ha - 3eMae. OJHAk0 MaTHHTO2KTHBHBIE U30TO-
AL COAEpPIKATCA HE TONbKO B OHONOTHYECKN aKTHBHLIX 3je-
MeHTax. Bee Tena na 3emae (OKHBBE H HeXHBble) f0x-
BePKEeHbl KOCMHYECKOMY BJHAHHIO 4epe3 siIepHbH MarHHT-
Hbilt PE30OHAHC ¥ CaMH B3aHMOIEHCTBYIOT MeXay coloil no
3TOMYy e MEXaHH3MY.

Teneps crauopitcs GoJsee MOHATHON K yKe Meiee MH-
CTHueCKOR PONb MarHYECKHX CpeacTR, BANHAIOUIHX HaA 4e-
jgoseka. CoCToAuINE H3 XHMHUECKHX 31EMEHTOB C Mardu-
TOAKTHBHLIMH H30TONMAMYM, MArH4yecKkue BellleCTBa BLICTYfa-
10T KaK 9JeKTPOMarHHTHEE DeTpPaHCAATOPH HAH YCHJIHTeAH
AJisi nepepaun ympaBjawoitelt HugopmaunBn u3s  Kocmoca,
KOTopasi, Kax yXe OWJO CKazaHO BLINIE, BOCHPHHHMMACTCS
2KHBHIM OPraHH3MOM Ha Pa3HbBIX YPOBHAX €ro OpPraHH3alHH.
KaxaoMy ypOBHIO COOTBETCTByeT CBO AHAnasol 4actor,
KOTOPbil, MOAYHHAACH ONpPeXEJeHHOH  33KOHOMEPHOCTH,
TpaHCPOPMUPYETC KaK B HH3KO-, TaK W B BHCOKOUACTOT-
Hyl0 06JacTb 3J€KTPOMArHHTHOrO H3JYyYeHis, BO3AEHCT-
BYfl M Ha ApYTHe YpOBHH oprannsauux xuporo. [Nosromy
«MarMyecKHil pETPaHCAATOP», HEROCPEACTBEHHO BO3AEHCT-
Byfi Ha CBOH YpOBeHb, KOCBEHHO MOXET OKa3wBaTb BAMA-
HHe H Ha JApyrHe CTPYKTYPHLie YDOBHH, BUJIOTb 1O ICHXH-
YECKOro.

KOCMOH3OTONHDLIE CBA3KN

HUtak, MarHHTOAKTHBHMbIE H30TONL GHONOTHYECKH BA M-
HhIX XHMMHYECKHX >SJeMeHTOB Oaaropaps HX MarHHMTIsIM
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CBOWBCTBAM MOFYT BHICTYNaTh B KauecTBe JaTUHKOB, BOCTDH-
HRMaIOLUX KOCMHYECKOe 3INEKTPOMAarHUTHOE H3AYYeHHe MO
mexanuamy SIMP B maruutHom noje 3eman. B 3ToM MH
BHAHM HX OYHAAMEHTAJBHYIO POJb B OCYUIECTBJACHHH KOC-
MO3EMHBIX CBA3e#, B ynpaBieHWH npoueccaMu 8 OHocde-
e.
d Conoctannenue Apes=C/fpes GHOMOrMUECKH  AKTHBHBLIX
SAEMeIITOB ¢ PA3JHYHBIMK NapaMeTpaMH NJaHeT (paauyc,
ABAMETD, OKPYIKHOCTbH, pasmep OpGHTH H Ap.) MNOKa3ano,
4TO N3 BCEX TapaMeTpoB NMJAaHeT TOMbKO HX paaHychl npu-
ONB3NTENBHO  COOTBETCTBYIOT Apes OHONOIHHECKH BAXCHBIX
3J1€MEHTOB.

Jlaa Toro uTo6uH XUMHUYECKHE 3JeMeHTH Ha 3emJje Boc-
NPRAHKMAJH INEKTPOMArinTHoe BO3JIeCTBHe HeOeCHbX TeJ
no SIMP-mexaHusMy, HeoOXOAHMO BHINOJAHEHHe ABYX ompe-
DeleHRBIX ycnosuit. Bo-nepshix, HefecHble Tesa AOJAKHH C
MaKCHMaJabHOH 30(EKTHBHOCTLIO T'E€HepHPOBATH 3IJEKTPO-
MaTHHTHO® H3JAyyeHHe ¢ AJHHOH BOJHB A, COOTBETCTBY-
iolteli paamepam reseparopa:

3\,.=R=Cl'fnno (2)

3aechb fun — 30eKTHBHAS YacTOTa H3AYYeHHA NJaHe-
Th, R — ee paauyc, ¢ — CKOPOCTh PACNPOCTPAHEHHs 3INEK-
TPOMarHHTHHIX BOJAH B BaKyyMe. Bo-mropuix, cobcrBenHast
YacTOTa H3AY4YeHHA NAaHeTH [ua=C/R NOAMKRA COOTBeTCT-
BOEaTb Yacrore $IMP MarHaTO2KTHBHLIX H3OTONOB B Mar-
HuTHOM node 3emau (cm. (1)), . e. B HeKoTOpOM MpuOJIH-
MEeHHH AOANKHO BLINOAHATECA PaBEHCTBO:

TC 2fpea {3)

Takum ob6pasom, sHaa 4acrory AMP kakoro-nuGo Mar-
HOTOAKTHBHOTO H30TONAa B MATHHTHOM TOJe 3eMJH, MOXHO
HafiTH COOTBETCTBYIOLLEE 3TOMY H3QTONYy HebecHoe Teno C
p23MepaMH, YLOBAETBOPAIOHIHMH COOTHOWeHHIO (3).

ConocrasieHHe PE3OHAHCHLIX YACTOT OHOJIOFPHYECKH 2aK-
THBHBIX 3/1€MEHTOB B MAarTHHTHOM mHoae 3JeMJH ¢ pasMmepa-
MR HeGecHbIX Ten CoaHeuHol CHCTEMBI NMOKa3alo, UTo, Kpo-
me - ConHla, KOTOpoe TeHepHpyeT WIHPOKHH CHEKTp u3ayve-
HHA H BO3JeHCTBYET HAa BCE XMMHUYECKHE 3MeMEHThl, TOJb-
K0 Meprypuit ¥ llnyToH umeloT pasMephl, NpHOAHIHTENLHO
YAOBJETBOPAILAE COOTHOWEHHIO (3). DTHM nJjaHeTaMm Co-
OTBETCTBYIOT CleAylOlUIHe MATHHTOAKTHBHBIE H3OTONH OGHO-
JOTHUECKH BAXKHBIX 3JIEMEHTOB, BXOAAUIHX B peaKkHHOHHLIE
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ueHTpbl GHOXHMHYECKHX MoJgekyn: K3 (128 Tu), Mg
(135 Fu), Zn% (137 Fu), Mo® (143 I'u), Mo* (146 Tu),
Ca®® (148 T'u). (B ckoOkax naHbl fpe; B MarHATHOM . QOJE
3eman /=051 I'c}). CoberBenibie YacToThl fux AN Mep-
kypua u [ayroua pasun 124 n 131 T'u coorsercrBenyo.

Hpyrue GHONOTHYECKH AKTHBHLE 3JIEMEHTLi CBR3aHH CO
CYTHHKAMH RJaHeT H MaJLIMI NJaHeTaMH. 3Aech cjegyeT
06paTuTh BHHMAHKHE Ha BaXHYI0O M HHTEpPEeCHYIO CBA3b
$3 (169 Tu) — Jiyna (172 Tu), x KOTOPOi Mul elle pep-
HEMCS B HaJabHERINEM.

Kak e npn nomolly MarHHTO2KTHBHBIX H30TONOB ofec-
NeynkaeTcsi KOCMHYECKOe YNpaBaeHUue nporekanuem GHOXW-
MHYECKHX peakuhii? Beas comepXaHue MarHHTOAKTHBHBIX
n3oronoB, 3a Kekawuenwem F00%-uwix, B cocrase O6uoAO-
FHYECKH BAXKHbLIX 3/J1€MEHTOB OTHOCHTENILHO HEBEJNKO — OT
COTHX foJe#l 10 HeCKOAbKMX npouextop. Hanpumep, co-
JepxaHue B ectecTBenHOM cmecw Ca*® — 0,145%, S —
0,76%, Mg® — 10,11%. Moxer ar croas Manoe coaepia-
HHEe MarHHTOAKTHBHEIX M30TONOB OKa3WBatTh BJHAHHE Ha
X0/ GHOXHMHUYECKHUX NPOUECCOB?

Hu oxnn depmenTaTHBHBIA Npouecc B KHBOM OPraHH3-
Me He nporexaer B orcyTcTaHe noHoB Mg, K, Ca. Mmenno
HX MaFHHTOAKTHBHBIE M30TONH CBA3aHEl ¢ Mepkypuem u
ITayronom yepes mexaunsm SIMP u, crenoBaredbHO, MOTYT
BOCHpHHKHMAaTh yiipapasioulyio HedopManniec u3 Kocmoca.
YyuThiBaA HX Majoe COAepIKaHHe, OHH, NO-BHAHMOMY, Hr-
pamT pOJb NYCKOBHIX CHCTEM LJS KHHUWMPOBAHHA COOT-
BETCTBYIOIHX (PepMEHTATHBREIX peaklHil, 1eM caMbiM obec-
NeYHBAA [1aBHOE pPeryJHpOBaHHE CKOPOCTell OHOXHMHYe-
ckHX peaxu#fi. Ecau Gbl ux colepikaHHe OMAO TaKHM e,
kak y Na® (100%)}, 1o MH uMequ 6n OesLIHEPUHOHHYIO
CHCTEMY OTKJHK& H CKOPOCTb OGHOXHMHUECKHX peakuMil
MorJla O peryaHpoBaTbCs TOJBKO 3a CYET H3MEHEHHS KOH-
HCHTPAUHR HOHOB 3THX 3JIEMEHTOB B IIHPOKOM AHanasoue.
ITockonbKy MX KOHUEHTPALMS B OPFAaHH3ME NOWTH He Me-
HAeTcH, TO Hauboaee BepoOSATHA HMEHHO HHHUIHHpYOUlasd
(1 peryaupylounias) poJib 3THX 3JeMEHTOB.

Cpeas MariHTOAKTHBHLIX H30TONOB JPYFHX 3J€MEHTOB
{MHKPOYJIEMEHTOB) CYUIECTBYIOT H3OTONH-HMHTATOPHI, ‘HME-
joutie yacrory JIMP, 6au3kyio K uactore Kakoro-an6o Guo-
JOTHYECKH BAXKHOTO 2JI€MEHTa, H HMHTHPYIOLLHE €r0 KOCMO-
H30TONHBE CBA3H. DTH H3OTONbLI-WMHTATOPH TAaKKe MOryT
B3aMMOJEACTBOBATh ¢ COOTBETCTBYIOUINMH NRaHeTaMu H,
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NO-BHAHMOMY, HIpaKT pOJb. cBOEOOpPAa3HBIX KaMepTOHOB
AN HACTPOHKH «CBOHX®» OGHOZOrHYECKH AKTHBHLIX 3J€MEeH-
toB, Hanpumep, uMmuratopom. Ca®® (fpea=148 Tu) nBnsercs
Hg® {(fpes=145 T'n). JI1060NHITHO, YTG ¥ AAXHMHKOB PTYTh
BCErAd CUKTAJACh MATHYECKHM BELIECTBOM, CBA3aRHBIM C
MepkypueM, ¥ H3LaBHA HCMONL30Bajach B pPasjHuHbLIX an-
XuMnMeckHx onbitaX. M3 wecrn crabuabiblx H3OTONOB PTY-
TH TONBKO ABa — MarsutoaxtHerbie: Hg!®® w Hg®', sanpa
HOTOpPHiX PA3/JNYalOTCH BCEro AHIIbL HAa ABa HellTpoHa, OA-
nako yactorel SIMP 3THx H30TONOB CyINECTBEHHO Pa3iHy-
Hol:  Jpes (Hg?®) =392 Tu, fpen (Hg?')= 145 I'n.

C yuetoM umutamHonnol cessn Hg ¥ Ca nossasercs
BO3MOXHOCTb OOBACHHTL HEKOTOPbIC HEMOHNTHLIE ABJCHHUS,
HanpHuMep, ONHTH RO CHATHIO HAKANK B coCyle ¢ BOAOH
NpH BpauleHWH B HeM Ga/JIORYHKA CO PTYTbIO. JTH ONBITH
Omau nposesenbl HECKOJbKO AeCATHAETHH Has3aj, HO A0
CHX TIOp He HMEeAH YIOBJETBOPHTEAbHOTO oObacHeHus. Te-
nepb HX MOMHO HHTEPNPETHPOBATH CJEAVIOUIHM obpa3oM.
IMpu 6HeckoHTAKTHOM B3aHMOAEHCTBHH pPTYTH ¢ BOAcH 3a
CYeT MMHTAUKH PTYThIO HOHOB Catt NPOHCXOAMT CTPYKTY-
pHpOBaHHE COJAbBAaTHOW oOGONOUKM, CBOHCTBEHHON HOHAM
Catt u wpeacraBasiolleli AoBymky Aas Hux. [lpu stoM
paBHoBecue nponecca CattzxCa (HCOs)— cmemaerca 3
CTOPOHY pactTBopeHHs H HalJl0faeTcst HCYe3HOBelNHe HaKH-
nu B cocyne.

Xotenoch &bl OGPaTHTh BHHMAHHE HA ONHO HENpPHATHOE
CBOHCTBO PTYTH, TaKike BLIABAHHOE €€ HMHTaudell HOHOB
Catt, 310 ¢BOMCTBO, N0 RAIEMY MHEHHIO, HPOSBIAETCR NOX
AeficTBHEM JaMA AHeBHOro CBETA, B KOTOPbIX HCIIONb3YIOTCH
napel pryri. Masecrno, 4ro wonn Ca urpalot BaxHYK poab
B mepejlaye HEPBHBIX HMIYJbCOB Y ueaoBeka. Ecan Hg®! —
umutatop Ca*®, To BozaeHCTBHE M3JYueHHS PTYTHOH Jam-
nn Bo3byxaaer wonbt Ca, uTO AONAKHO NPHBOAKTL K €O3-
DZHIIO MOMEX B nepefave HEepPBHBIX HMAYNbCOB y “eI0Be-
K3 H, KaK CJIeACTBHE 9TOro, NOABJERHI0 AHCKOMdopTa, ro-
A0BHBIX Goaeir w np. K coxanennio, onpeiejesHo orBe-
TATH Ha BONPOC, OWYMIAT JAH JIOAH 5TH CHMITOMGI B
VCAOBHAX OCBELIEHHS PTYTHLIMH JaMIlaMH, NOKa He b3
#3-32 OTCYTCTBHS HAAEXKHHX IKCHEPHMEHTAJbHHIX pe3ysib-
TaTOB.

Bonee noapoGrble A2HHbIe O COOTBETCTBHH MAaHeT H Guo-
JOTHYECKH aKTHBHEIX 3JIEMEHTOB, a TaKXKe HX HMHTaTopax
npexcrasaens B TaGanne. Kpome paccMoTpennoli yxe umu-
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TAURH KaNbUHA PTYTbIO, MOXKHO OTMETHTb €Ule, YTO HMH-
TATOpPAMH KaaHs ABJAIOTCA XPOM, THTAH ¥ cepebpo, nmuTa-
TOpPOM H0Aa — KpPeMHHH M np.

Ta6auya

KocMOH30TONKKE CBA3H nAateT COAHEYHOH CHCTEMB
¢ GHONOIHSECKH AKTUBHLIMAH SVICMEHTAMN W K30TONN-
Hmutaroput (Hy;=0,51 Fc)

MNnanera, MarasuToakTHBK bt

CIYTHHK H30TON GHOAOTHYECKH “3070"'"’4“},3"01’
an, T BAKHOIO 3MEMEHTA (Fpes, T}
(fpes, Tw)

Swpucmun — ma- | Ht (2197), F'® (2070)
Jiaa naaneTa
(2140)

[lepepa — ma- | CR (583), Br™® ® (551, | Al¥ (573), U™ ﬁ578),

Nafn nIaHeTa 594), Na® (5822’. Te'® (577), Er's' (546)
(525—730) * Mn3 (543), Cu®™ (583)
Jyna (172) $% (169), CBT (179) Next (174), Lu'’® (173)
Os'® (171)
Tlayronw (131) | Mg ssl35). Zn% (137)
I(v}glr)(ypnﬁ Mo% 9 (143, 146} i
Tputon — eyt~ | Ca®® (148), K® (128) Hg™ (145
ik Henryha Ce® (123), Tiv? 4 (124)
{(115167) *
Kanmcto —
cnyThek [Onu-
Tepa {(124)
— K*® (103) Ag“" (31;)2). Dy'® (102)
Siner — cnyr- | ['¥ (440) Si%® (438)

HEK_CaTypHa
(428)

* Touwoe 3navense fax (padnyca) HeH3BECTHO.

Yka3zaHHoe B Ta6Jule COOTBETCTBHE MeEXAY pe3oHaHC-
HO{l 9acTOTOH MAarHMTORKTHBHLIX H30TORNOB B MarHUTHOM NoO-
Jie 3eMaH H pa3mepaMH HeGecHBIX Tes Ha MepBLIfi BarAsAA Ka-
JKETCR HHCTO C/AYyYaHHBIM COBMAAGHHEM, HE HMEIOLHM OT-
HOWIEHWA K DeaNbHbIM KOCMO3eMHbiM CBA3AM. [lpociexu-
BA€TCA Jaxe HEKOTOpAas aHaJor#sg ¢ aCTPOJOTHUECKHMH
coorpeTcTBHAMH. Ho npakTika — xpurepuii HCTHHBEL. Pe-
3YALTATHl MHOIOUMCAECHHBIX HCCASAOBAHHI BJAHAHHA KOC-
MHYECKHX (2KTOpPOB Ha OHOC(epy, B HACTHOCTH Ha YeJOBe-
Ka, MOATBEPAAANT NpeAnaraeMylo 3fecs rumoredy SJIMP-
CBA3N NAZHET H XHMHYECKHX 3JA€MEHTOB.
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Crepyomnii nmprMep ABJSETCH HArNALHON HJIIOCTPA-
uUHeR TOTO, Kak MOMKHO HabmogaeMbie DKCMEepHMeHTa/bHbe
Pe3YNLTATH HCCACA0BARHR BJHSHHS KOCMHYECKHX (DaxTo-
POB Ha YeN0B€Ka 00BACHHTL C TOMKH 3peuns IMP Grono-
THYECKH BaXXHBIX XWMHYECKHX 9/IEMEHTOB B 3€MHOM Mar-
HATHOM HoJe.

Xopomo n3BecTHa CBS3b (GH3IHKO-XUMHYECKHX CBOWCTB
KPOBH H COCTOAHH HMMMYHHO# CHCTeMB uesoBeka ¢ ¢asa-
MH JlyHel. ¥ 0BJETBOPHTENbHOrO OOBACHEHHS 3TON CBA3H
NoKa HeT. B TO Ke BpemMs nanHbe, NpHeeieHHbie B Tabau-
e, TIOKa3nBalT, uro paauyc Jlynw (R=1738 kM) u cob-
eTBe#Han 4actora (fan=172 I'n) COOTBETCTBYIOT Pe3OHAHC-
HOM MacTOT€ MarHHTOAKTHBHOrO Hiorona cephl {S%) B mar-
HATHOM NoJie 3eMAH (fpea=169 I'n).

Moxuo au na ocuope 3tofi cBaay (Jiyna — S%) of6b-
ACHUTL HaOMI0A3eMble Y uesnoBeka JyHHbe pHTMBI? Takoe
O0BbACHEHHe CTAaHOBHTCH OYEBHAHLIM, €CJIH BCMOMHHTb, YTO
TPDAKTHYECKH BCe MeTaboJHYecKHe MPOHECCH pacilleniieHHs
OpraHHYecKHX CoennHeHHH H HX OHOCHHTE3a B OpraHHIMe —
KaTa6onu3mM KB aHaGoAH3M —- MpPOTEK2I0T ¢ yvacTieM no-
JHQPEPMEHTHBIX CHCTEM, B KOTOPHIX ONpeNeasiollyid poJib
rrpaior xodepmentu, copepxamne S—H cpass. Tlpu sTom
peakuHonrnan cnocobrocts S—H cessn Gyaper onpegeaats
AapakTep HPOTeKaHHs OHOXHMHUYECKHX peakuHii B opra-
nu3Me. Kpome Toro, cepocopepianine coeauHeHns (XKeje-
30CEPHHCTHIE KOMIMIEKCH) HIPAKOT BaXHYI0 poab B npoilec-
caXx NepeHoca 3JCKTPOHZ B JKHBOM OpPraHH3Me NPH OKHC-
JIHTENLHOM (POCHOPHARPOBAHHH.

IMTockoabKy, KaK Mut NOKasaau, cepa CesAzaHa ¢ JIyHOi,
TO PeaKHHOHH3A cnocob6HocTh (GYHKUHOHAJNBHLIX [PYHN, CO-
BepAallHX ATOMB CepH, HanpHMep, KODepMEHTOB (Luka
JIUMOHHOH KHCAOTH}, NoandepMeHTHHIX CHCTeM (KJeTouHoe
AHXaHHe), NOJKHA 3aBHCETb OT NApaMerpoB 3JeKTpomar-
HHTHOTO nons JIYHE, H3MEHAIOLIKXC B COOTBETCTBHH C €e
baszaMH. 3Ta 3aBACHMOCTb, 10-BKAUMOMY, H HpOsiBAAETCA
B MHOIOYHCJEHHbIX HAONIOAGHHAX AYHHBIX PHTMOB Yy pa3-
JHYHBIX XHBLIX OPraHH3MOB.

YenoBeky, HanpuMep, CBOHCTBEHHLI GHOPHTMBI C MepHO-
hamu 7, 14, 21, 28—30 cyrok. TaKiie nepHOZHUYHOCTH MPO-
ABASIOTCH B 5MONHOHAJbHOR, CEXCYanbHOW H HHTEJNeKTY-
aJbHOA aKTHBHOCTAX, B NOBTOPSEMOCTH CHOBHAEHHA il Mpo-
TEKAHHHM Da3/HYHBIX MEBPOJOFHYECKHX 3aloJjieBaHMit: NpH-
CTYNOB 30HJENCHE, MRTPEHH, HEBPAaCTeHHH, HCTePHYECKHX
WPUNALKOB, SBACHUA aBKOTONLHOTO 3aN0f H Ap.

23



JoctaTouno HagexHo AyHHBE puUTMb HABJI01210TCA B
IBKAAX DASMHOMNKEHHS Pa3JHUHBIX . MHKpOOpraHnsmos.. He
ICKJIOYEHO, YTO BO3HHKHOBEHHE 3MuAeMHH, 00ycaoBJieHHbX
PA3NHUHON AKTHBHOCTBIO MHKPODIOPH, CBA3AHO HE TOJLKO
¢ pearespHocTbI0 ConHua, HO ¥ ¢ HasaMH U MONOKElHeM
JlyHet B co3Be3sgusx.

Koxeuro, Takue ofulne 3ak/uOYeHHs, KAK BHICKA3aliHbe
BbllE, C/AEAYeT CTPOHTHL Ha 0o0/ee MIHPOKOM 3KCNepuMeH-
TaJbHOM OCHOBaHHH. XOYETCA BEPHTD, HTO NOSIBJAEHHE €r0 —
feno 6aHxkaituero Gyayuwero. Beae yxe cefiuac BHANLI
MHOTHe KOCMOW3OTOMHbIE CBA3M, KOTOpble MOryT ObITH OT-
BETCTBEHHM 32 HabjlonaeMble KOCMHYECKHE PHTMbl B GMO-
cepe.

ChenyeT OTMETHTb, 4TO HEKOTOpHie GHOMIOTHYECKH aK-
THBHBIE 3JIEMEHTH, TakHe, KaK KHcaopon, docdop, xeneso,
K06aJbT, He HAXOAAT HOKa AOCTATOUHO TOYHO COOTBETCTBY-
Iompx cebe HebecHbX Tes Ha OCHOBe pesoHaHca. OpHAKO
NpApojla — OYeHb pauHoHanbHaa Xosfniika. Oua pykosoi-
CTBYETCA NPHHUHINIAMH MaKCHMaJAbHOW 3KOHOMHW H HpO-
cToTel. HH OfHH XuMuuYeCKHHi 3JeMeHT B NMpUpPOLE He MO-
Ket GbiTh JHIIHHM B (GYHKUHOHHPOBaHHHM XMeoro. Caeno-
BaTeNbHO, H Yy 3THX NOKA elle «BecnaaHeTHBIX» 3/1€MEeHTOB
TAKXke AO/KHBI CYyUECTBOBATh KOCMHYECKHE HCTOUHHKN YIi-
paBaenusi. IX TO/MBKO HYXHO OTHICKATL CpefH CPOMAaJHOIO
MHOXKecTBa HeOecHbix Tea. M ator nouck Oyper cyumiect-
BEHHO YCKODEH, e€CAH ero MpoBOAMTbL € YYeTOM pe3oHaHC-
HHIX YaCTOT MATHHTOAKTHBHHX H30TONOB XMMHUECKHX 3Je-
MEHTOB B r€OMartHTHOM MoJe.

OUeHHTb pasMepnl yNipasisiollero KakHM-iHb0 XuMHYe-
CKBM 3JIeMeHTOM HeOeCHOrO Tesa MOMHO C {IOMOUBIO Npo-
croil dopmyas (3). Oas 31oro HeOGXOAHMO TOJBKO 3HATH
yactoTy AMP cooTBercTBylOLIEro H30TOHA B MATHHTHOM
noze 3emuan. Tak, wHampumep, ecau yuecTp BaXKHefWIYIO
posib Houos Catt B nepesaue HepBHBIX HMNY/ibCOB H TPHE-
LHID . CHMMETDHH, TO MOXHO CleiaTh -NIPeANnoaoNKeHHe, 4To
V KaiblHA ROMKHA OBITh BTOpPas ynpapadlollas TAaHeTa,
6auskas no pasmepam k Mepkypuio. CornacHo NpaHUHRY
CHMMeTPHHM TaKoil naaweToit mMoxer Owrtek Iliyrow, pacno-
JOMERHBMH cuMMeTpuyHo Mepkypuio (puc. 1). Paanyc
[inyTtona, ecan ou ceszan ¢ Ca®® no AMP-mexaunnamy, 10a-
e Oute 2030 kM. o HepaBHero Bpemetil B aCTPOHOMH-
yeCKHX CcNpaBOYHHKAaX pajguyc Ilnyrona npunnmanica pas-
HuiM 3000 kM, uto aanexko He coorseTcTByeT vactore SIMP
Ca®, Jro npoTHBopeune Hepasuo Ouiaio CHaATo. K Haluemy
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GonbioMy yAOBRETBOPEHHIO, B 1988 r, aMepukascknit xoc-
miveckni annapat «BospKep» Gonee TOUHO H3MepHs pa-
anyc Ilayrona, kortopuii oxasajcs paBHum 2290 kM *, Jta
BENHYHHA yiKe 3HAYHTeNbHO GJHXKe K Pa3Mepy, COOTBETCT-
pylomleMy fpes Ca*’. Paznnune B 260 xM (a B eaunnuax
yacToThl Bcero 17 I'm) Bnosne AOBYCTHMO MpH yuere H3Me-
HAIOWErocs MarHHTROro NoJjs 3eMaH.

flo-BuanMOMYy, MOKHO OXHA2Th HOBHX OTKPHITHA B acT-
pOHOMHMHK ¥ Ha CThIKe ee ¢ XHMHel, NOCKOJbKY pe3oHaHcian
4acTOTa XHMHYECKOrQ 3JeMeHTa MEHSeTCA Npu H3MeHeHHH
ero Ba/JeHTHOro coctoahna. bure Momxer, B Gyayltlem BO3-
JHKHET HOBOE HaNpasJiehAe B aCTPOHOMHH — XeM0acTpo-
HOMHSA, NPeIMETOM KOTOpO# OyAeT H3yuyeHHe HeOecHBHIX Tea
¢ yyetoM nx SIMP-cBash ¢ xuMnueckumu saeMeHtamu. Oco-
Goe BHHMaHHe OyRyliHe XeMmOaCTPOHOMBI JOJMKHB OyAyT
O6paTHTh Ha 3JE€MEHTH C NepeMeHNHON BaJeHTHOCTLIO, CnO-
cofibie AaBaTh AOHOPHO-AKLUENTOPHbIE KOMINJEKCH, HampH-
Mep TepeXoRHbi€ MeTaaabl (XKesne3o, kobaabT W Ap.), Ha
AAPAX KOTOPHX HMEETCA CHJAbHOe BHYTpPeHHee MarHurHoe
nose {COTHH KHAOC3PCTER).

H3yuenne xocMOU30TONHLIX CBsisel nMeeT GOAblIOe 3HA-
yelnie ¢ MEAHUHHCKOH TOYKH 3peHns, W00 pacKpLiTHE 3THX
cps3eil Oyaer cnocoGCTBOBATD AOCTHIKEHHIO MAKCHMANBHO-
ro a¢pdekta npH aeveHHy pa3AHYBLX 3alonaeBanHil yeso-
Beka. 3pech He obofiTiCh Oe3 OOBeIHHEHHBIX YCHJWA Me-
ANKOB, (PH3UKOB, XHMHKOB, aCTPOHOMOB H, BO3MOMXHO, aCTpO-
Joros, H60 MeZHLHHCKAA acTpOAorisa, OCBOGOXAEHHAA OT
MHCTHYE€CKOTO BOKPOBA, Morda Obl AaTh HAaKONJICHHBIH Be-
KaMH rpoMapluuii (pakTHuecKHil MarepHan AAa obocHoBa-
HHA MeXaHH3Ma KOCMOH3OTOMHLIX CBA3EH M yyera HX B Je-
YeGHOH NpakTHKE. Yike cefyac 3TOT aCTPOJOTHUECKH Ma-
TEpPHAJ NAO0AOTBOPHO paloTaeT B NMOCTPOSHWH HOBOTO Hayu-
HOTO HAMpaBAReHHsA -— OHOPHTMOJIOTHH {HAH XocMOOHOJ0-
riK), BO3HHMKLICH Ha CTHKe OHOJIOTHH, aCTPOHOMHH, acTPO-
JOTHH W H3y4aloilleli B3aMMOCBA3H OHOJOTHUECKAX DHTMOB
JKHBbIX OPTaHH3MOB ¢ KOCMHYECKHMH.

# [lo nocnexuum Aakuby, paguyc [layToma paeen npHMcprO
1150 kM, 4TO NPHMEPHO COOTBETCTBYET YABOEHROHK uactoTe SIMP Ca'.
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BHOJIOTHYECKH AKTHBHDBIE BEIMECTBA
KAK BO3MO)XHBIE TPAHCJIATOPDI
KOCMHUYECKOTO YNPABJNEHNA

Hetounnk 3HaHHE W NpeACTasleHHH APeBHUX ueautened
O 33aKOHOMEPHOCTAX KOCMO3EMHBIX CBA3eit A0 CHX NOp He-
AoCTynen Haumiemy nonumannio. HecMorpst Ha ToT rpoMan-
HHA oObeM Hayuuuix 3HaHHE 0 KocMoce n Guocdepe, xo-
TOPHIM Mbl CETOAHA DPACNONATAEM, HAM TPYAHO NOHATH, YTO
66110 HCXOAHOI NMPEANOCHIAKON 3THX NPEACTABJCHHUI.

Bo MHOTHX ApPeBHHX MHCTHYECKHX YYeHHAX, B UYaCTHO-
CcTi, B Kab0aJde, KOCMHYECKOe yNpaBJieHHe 4e/J0BeKOM CBH-
3bIBAETCA C YeTHIpbMsa NJaneTaMH-rurantamu: IOnutepom,
CaryproM, ¥pavom u Hentynom. OTrysa apeende Moram
3HaTh 0 cywectBoBaHud HenTyHa, koTopblli GblA OTKPWIT
snulb B cepeanne XIX 8.2 Moxer Gbite, 3T0 yXe Gogee
no3gHasa daascuduxauus? B meauuHHCKOM acTposorun Bce
METOAb H CPEACTBA JICYCHHS M3AaBHA ONHPAIOTCR Ha B3aH-
mocBA3H KocMoca M yesnoBeka. OCHOBHLIE HOHATHA ee Mpo-
BEPeHbl B MHOI'OBEKOBON MPAKTHKE HAPOAHON MeAHUHHBI H
B KaXA0M HOBOM ITOKOJNEHHH JAioAefi NORTBEPHKAAOTCA H
AONONHAKTCA HOBbiMHM AaHHbIMH. Hakonnen pocratouso
Goablioil o6beM OecueHHON HHPOPMALHH O CBA3H METOAOB
H CPEeACTB JIEYeHHA C KOCMHueCKHEMH ¢axrtopamu. OaHako
coppeMeHtas (oQHUHANBHAA) MEJHUHHA RO HEAaBHEro Bpe-
MeHH TMOJHOCTbIO NMpeHebperana 3Toi uHpopMaumeit H 1axe
CerofHs oHa ¢ COAbIIOH HACTOPOXEHHOCTHI ofpaulaeTch
K 3aBHCHMOCTH JeuefHbX METOAOB H CPEACTB OT KOCMHYe-
CKOTQ BAHSHHS.

Ho Mul 3HaeM, YTO 4YeJOBeK — OTKPHITAA CHCTEMA M
CyBIeCTBYeT 6aaroaapa MPOLeccaM 3HEPreTHYeCKOTO M HH-
dopMaunonHoro obmMeHa ¢ oxpyxkawoue#t cpegoit. C nHued
YyeJoBeK NoTpefasieT OeNKH, XKHPH M YIJIeBOAB — 3Hepre-
THUYECKOe <TOMIHBO», KOTOpOe, Cropas B opraHuime, obec-
neuupaer (GopMHpOBaHHe (MOp(hOTeRe3) H MOALEPKHBAET
romeoctas vesosexa. Kak B n060it MaiuuHe ¢ o6paTHBIMI
CBA3AIMH, B XKHBOM CyLIeCTBE Heo0X0jiuMa COOTBETCTBY-
I0l1af CHCTeMa TOYHOH DeryJjIHpOBKH CIKHIAHHA <«TOMNJHBA>.
3Ta cHCTeMa JOMXKHA YYTKO pearupopatb Ha H3MeHeHHA
BHEWHHX YCJOBHH H OBICTPO 2AaNTHPOBATHCH K HHM, YTO
OYEBHAHO NpEeANOJaraeT HaJHuHe KaHAJOB lidopMayHoH-
Horo ofMeHa.

V3pecTHO, 4TO poOJib PEry/MATOpPOB B OpraHiaMe BHINOJ-
HAIOT NoaHdepMeHTHBIE CHCTEMbI, B COCTaB KOTOPHX BXOAAT
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OHOJOTHYECKH BaXKHL€ XHMHUYECKHe 3JeMeHTH, MHKpodJje-
MEHTHl, BHTAMHHN W ApYrie OHOJIOFHYECKH aKTUBHLIE BE-
wectpa. BepodrHee BCero, 3Tii  COCTABJAIOILHE nogidep-
MEHTHbIX CHCTEM BHINOJHAIOT (QYHKIUHH NOCPEIHHKOB MeX-
RY ynpaBasiOUled KOCMHUYecKON MHdoOpMauMed H BCel XKu3-
HeACATEIbHOCTBIO oprannama. OCHOBHAR 323a4a TaKHX #O-
CpPeJHHKOB — 3an0OMHHaTb, NEPEeHOCHTb H TPAHCIHPOBATH
{Ba Apyrie YpOBHH ynpapjeHnsl) HH(POPMaLHIO, NOCTYNa-
IOIYI0 K3 BHEIDHEH cpean.

I'osopa o nmepenoce nupopManky B OpPraHnaMe, HeJab3A
yOycxaTh H3 BHAY TPAHCNOPTRBE CPeACTBA, AOCTABJTIOU(HE
KJeTKaM NHTaTeJbHHE BeWecTBa W Kucaopoa. Cunraercs,
HanpuMep, YTO OCHOBHaA (YHKWUHA TeMOornoOHHA — nepe-
HOCHTb KHCJIOPOA K KaeTKaM. Ecan 6b oH BHINOJAHAA TOAb-
KO 3Ty pOJib, TO BpeMft €ro XKH3HW 0o Ob oueHb 6O/Mb-
wiM. OJHAKO H3IBECTHO, YTO KOMIOHEHTH KPOBH HMEIOT
onpefieNeHHOe M AOCTATOMHO HeGOMbIIOE BpeMA MHU3HH —
HECKOJBKO MecAlleB. ITO O3Hauaer, uTo <«orpaforasumiue»
HECKOJIbKO MeCAlLEB MOJEKY/Jb KOMIOHEHTOB KPOBH BHIBO-
JAATCA K3 MTPbl, XOTS STH MOJEKYAH N0 CBOHM (PH3HKO-XH-
MHYECKHM XapaKTePHCTHKAaM He OTAMYAIOTCA OT HOBHIX,
«cBexXHX» MoJexy.. Ilpuunna 3TOro, BepoOATHO, 3aK/I1I042€T-
€A B HECMOCOOHOCTH «OTPAaGOTaBIUHX» MONEKYA MOJHOCTHIO
COXpPaHaATb H 0e3 HCKaXenuii nepeaaBatbh HHPOPMALHIO.
KocBeHHbIM ROATBEPXKACHAEM ITOMY 3aKJIOUEHHIO SABAAIOT-
¢s1 HabaoRaeMble COBRaAeHHs KoaeGaHuli HMMYHHOH aK-
THBHOCTH KPOBH € PAa3NHYHBIMH KOCMHYECKWMH PHTMaMH
(nyHHBIMH, conHeunmiMH). CreaoBaTeNbHO, KOMIOHEHTH
KpOBH — reMOrno0HR, JAeHKOUHTH H T. A. SABAAITCH He
TONLKO TPAHCHOPTHHMH CPEIACTBAMH, HO H HTPAIOT ropasno
Gosee CJAOXKHYIO posb B (PYHKLHOHHPOBAHHH KHBOTO Opra-
1IA3Ma.

AKTHBHOCTD NOJAH(EPMEHTHHIX CHCTEM oOnpeaeaseTca Co-
CTOSSHHEM (PYHKUHOHAJbHEBIX TPynN, B KOTOpble BXOAAT GHO-
JIOPrHYecKH BaKHble XHMKBueckne aneMenTn, Mx Maruuroak-
THBRbIE M30TONH, BOCHAPHHEM3s BHEWHIOK HAGOPMAUHIO,
ofecneynBalOT COrNacOBAHHOCTL ACHCTBHI BCEX 3JEMEHTOB
H (PyHKHHOHAABHBIX Ipynil, Oaaroaaps uyeMy OCyLIECTBJIRET-
cn metabonusm. Ilpu paccmorpenun npoueccos Merafouus-
Ma H ero peryanposaNMs OCHOBHOE BHHMaHHe BCe eille
YACASETCA XUMBM, BIaHMOREACTBHIO XHMHYECKHX COefuHe-
HHIf M MPAKTHYECKH He YUYHMTHLIBAKOTCH NPHUAHL, ONpenend-
I0IHEe COrJIacoBaHHOe feRcTBHe 3THX mnpoleccoB. To ectb
2HaJH3 TPHYHHHO-CHEACTBEHHON CBA3H CBOJHTCHA JHWL K
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HAYYEHHIO CJAEICTBHA, B TO BPEMA KaK NPUYNN] OCTaeTch
B TEHH.

FaasuoiM B ocMuiCaAeHHH N0OOLIX ABACHHN MHBON nPH-
POAbl OCTAETCH BONPOC O TPAHH MeXAy XKHBLIM H Mepu-
BLIM, O TOM <«BOLOpa3fie/es, rae H3 MEPTBHIX OPraHHYECKHX
MOJEKY (QOPMHDYIOTCA CTPYKTYpH, ¢MOCOOHbIe 3a cueT He-
NO/IL3OBAHKS IHEPTUH MHUM obecneunBats GOpMHpOBaHUE
JKHBHIX CHCTEM, HX BOCHPOHUSBOACTBO H COXpPaHeHHe BHIA.

[No-Buaumomy, MeTaboin3M — 3TC He NPOCTO GHOXHMM-
YeCKHe NMPOUECCH B XXHBOM OPraH#3Me, NOCKOJbKY TNDH yuve-
T€ TONBKO XUMHYECKOH CMeUH(PHKH JKHBOH MaTepHu ocTaer-
CA HEeACHLIM, MOYEMY OAHA H Ta Me MAaTepHA, C OAHHAKO-
BbIMH COCTaBOM H CTPYKTYPHbLIMH OOGDA30BaHHAMH «IKHBa
AC CMEPTH W MepTea nocje cmepty. Cornacko «GHOCTPYK-
TypHoil TeOpUH», pa3paboTaHHON TOAbCKHM yuenniM E, Ma-
KOBCKHM, MOJNEKYAbl XHBOTO BellleCTBa BXONAT KAK KOMINO-
HEHTHl B COCT&B OHOCTPYKTYpbI, rAe OHH H3MEHAIOT CBOE
COCTOsIHHE, NPHOGPETAIOT HOBbie CBOMCTBA H  BLINOJHAIOT
Onosornueckae QyHKHHH, KOTOpble OHY i€ MOTYT BEINOJ-
HATb, HAXOAACH BHE ITOW CTPYKTYPHI.

JKHBast MaTepHa COCTOHT M3 OHOCTPYKTYpHpOBaHHOM
YaCTH W BHYTPHKJETOYHOro pacraopa (MOJeKkyaAspHOA dop-
Mbl MaTepHH), B KOTOPOM Da3BepTHBAIOTCA BCe OUOXHME-
YeCKHe Npouecchl, CBOACTBEHHBIE KHBbM OPraHH3MaM 11 Aa-
IOIHE 3HEPTHIO, HEOOXOAHMYIO AJS TPEeBPALICHHS MOJEKYJ
B KOMNOHEHTL! GHOCTPYKTYPH M NOAREPNKAHHS ee COCTofl-
uua. TIpu 3TOM caMa GHOCTPYKTYpa ROAREPIKHBAET COTAa-
COBaHHOCTb GHOXHMH3MA. :

o «BuocTpykTypHOIt Teopun» OOMEH BellecTs — MeTa-
Gonnsm — BLIpaxKaeT OTHOWEHHE Re MEXIy BelUleCTBaMH,
a Mexay OHOCTPYKTYPOH H BEILeCTBOM MOJEKYJIAPHOH ua-
ct# xuporo. Tak, acCHMRAAHHA eCTb NpesBpauieHne MoJe-
KYR pa3Hbix BelIECTB B KOMMOHEHTH BHOCTPYKTYpPHpOBaH-
HOW MaTepuH M uHTerpauusi Hx B GuOCTpykTYpy. Ilesaccu-
MUJIALHS — 3TO BbiJeJCHHe KOMIOHEHTOB H3 GHOCTPYKTYpD
M nipeBpalleHMe HX B OOBIKHOBEHHBlE MONEKYAbl. 3T ABa
HPOTHBOMOMOMHBIX MPOUECCa H COCTABASIOT CYLIECTBO Me-
Taoauama. CrenoBatenbHo, MeTabonaM XapakTepeH JHIb
ANs XKHBOTO I OPOUCXOAHT TOALKO B XuBOM. [locae cmep- -
TH B MepTBOM OHOJOrHYeCKOM Martepiasje GHOCTPYKTYPHI H
COOTBETCTBEHHO MeTaloNH3Ma Ke cyillecTByerT.

Buoisisaenne B3adMOCBA3H MePTBOTO H JKUBOro NO3BOJH-
10 6ul pazpaborTars NPHHUNNMANLHO HOBHIE MOAXOAL K Me-
TOAAM H CPEACTBAM JCYCHHS YeJoBeKa: ITH B3aHMOCBA3N
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NMPAKTHUECKH OTPAXKAKTCA B METORAX HADOAHON MEeNKIH-
Ibl, KOTOpbe, XOTS H He PpacilonaraloT HHKAKKMHU Teope-
THYECKHMH NpealochlaKaMH, 3a4acTyi0 OKa3blBalOTCA ro-
pa3no pPpekTuBHee OPUIHANBHO IPH3HAUHDIX.

Yenosex — CAOKHAA NONUPE3OHAHCHAS cHcTeMa. «Muo-
[OrOJ0CHE» 4€JIOBeYECKOro OpPraHM3Ma onpejpenasercs: 60Jb-
IIHM KOJHYECTBOM CTPYKTYPHLIX YPOBHeH ero opraHmsalHH
(oT OH3HuecKHX RO NCHXWYecKHX). PasbanancupoBka 3ToM
MHOFOTONOCHOH CHCTEMBbI IPHBOANT) K PA3NHYHBIM Hapylle-
HufM B opranusme. O6patuMas pa3banaHcupOBKA BhI3BI-
Baer 0oae3Hb, HeoOpaTUMas — CcMepTh. Mu noaaraem, 4yTo
OCHOBHBLIM ColtepxanHeM JI000ro JeYeHHd, 3a HCKAKOUe-
fineM, KOHEYNO, XHPYPrHYECKOro BMEWATENbCTBA, ABAAETCH
HACTpoOliKa OpPraHN3Ma Ha BCeX ero ypoBufax, Koropas obec-
NeyiBaeT COTVIAaCOBAHHOCTL OHOXHMHUECKHX MPOLECCOoB.

HanGonee nonyasapHulMH HapOAHBMH CPEACTBAMH Jieue-
HHA SABAAIOTCA TPaBLl ¥ TPHPOARbE OHONOrHYECKH AKTHB-
Hble BEUIeCTBa, TakHe, KAaK ’KeHbllieHb, NAaHTOKPHH, WPONO-
auc, MyMmHe. B Menbliefi ctemets nonyaapHbl AparoueHHbie
K&MHH W MeTajlbl, OAHAKO HX Maruyeckoe NeHCTBHE ONH-
CAHO BO MHOrMx ApeBHHX Tpaxkrtatax. Yo apasercs OHOJO-
FHYECKH AeHCTBYIOUIHM HAvyanoM CPEACTS HAPOMAHON MeAH-
usHb? KakoB MexanusMm HX uesellioro BJAMAHHA HA HeJo-
BeK2? T BONPOCH N0 CHX MOP OCTAKTCA OTKpuLITHIMK. Ha
HalW B3FJAML, IPHPOAHLIE OHOMOTHYECKH aKTHBIIBE BeulecT-
Ba SBJRIOTCA NOCPEAHHKAMH B aKTax MpHema-nepenayn
KOCMHYECKO# ynpaBasiiollleli HHQOPMAUHH H BWNOJHAIT
poJb HacTpoiiiukos opranusma. [lo-suauMoMy, HMEHHO 3Ty
pPO.b HEOOXOAHMO YUHTHIBATL NPH HCNOAB30BAHMH JIOGBIX
NPHPONIILIX CPEACTB JICUEHHS.

MassecTiio, YyTO AaA BCAKOH JI€KAPCTBEHHON TpaBkl eCTb
ceoe spems cOopa. OT 3TOoro BpemelH 3aBucHT Jevebuas
3 HeKTHBHOCTh TPaB. DTO 3HAYHT, UTO OHOJOTHYECKO® Ha-
4aj0, GNOJOTHYECKas AKTHBHOCTb BELIeCTB B TPaBe HENo-
CTOSIHHBI, HX CBOHCTBA HW3MEHSIOTCA cO BpemeueM. B Ha-
POAKRON MeJHIIHHE eCTh YeTKHe PeKOMENAAlIHH OTHOCHTe/b:
HO BpeMeHH cGopa TpaB. Muorde W3 HuX CBA3LBAIT €ro
C NYVHHBIMH UHKJAMH H NOJOXKEHHeM [Jaier.

FoBopst 0 cornacoBaHHH BO3AEHCTBHA H OTKJAMKA, Mbl
yxe obpawlany BHuMaHHE Ha BCEOOIMHIt Xapakrep 3aKOHa
cornacopaHHocTH. HMcxoas u3 nero spemsa coGHpauua Tpas
MONKHO COrJIACOBLIBATRCA € KOCMHUYECKHMH (akTopamu, ¢
TIONOXKEeHHAMH HeOeCHMLIX Tea. B (papMakonorun npu ucche-
JOBAHHH NEKaPCTBEHHBIX CPEACTE OCHOBHO® BlUHMaHHE Yie-
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AfeTCA (OH3UKO-XHMHYECKOMY aHaAH3y, KOTOpHIii He orpa-
JHAeT PasNHYAA MeXAy XHBOR H MepTBOi Martepuei, Co-
T/IACOBAHHE K€ ¢ KOCMHYECKHMHE (DaKkTOPaMR Npeanoaaraer
yYeT KOCMHUYECKOro BJAHAHHA Ha OHOCTPYKTYpPY, OCHOBHAaR
GYHKUHA KOTOPOH — NOAAEp:KMBATb COMIaCOBAHHOCTL GHO-
XUMHYECKHX MPOLECCOB B OpPraHn3Me.

KpoMe seKkapcTBeHHbIX TpaB, HapoAHan MeZBLHMHA 3Ha-
€r H ApYrue NpPUPORHbie BeulecTBa, CBOfiICTBa KOTOPHLIX Bbl-
36IBaI0T, C OAHOH CTOPOHH, YAHBJENHE Nepea HX uyygoaeli-
CTBEHHOAA CHJIOH, C ApYroi — MNOJHOe OTpHuUaHMHe HX NO-
Ne3HOCTH. OAHHM M3 TAKHX NPHPONHLIX BElECTB ABAACTCH
MyMHe, H3BECTHOe ¢ ApeBHEHWHX BpeMeH Kak 3D(PeKTHB-
HO€ CPEACTBO AAf JIeYeHHs: MHOTHX 3afosepanud. B wHa-
pOAHO# MeJHUHHE MYyMHe pPeKOMEHAYeTCH ZRAA JAeuenHs
NpaKTHYECKH BCeX OoJiesHeld: KOCTHHX nepenoMoB, yuinGos,
ftapasinya JHUEBOro Hepsa, 3af0AeBaHMi MOYEBOro My3uips,
CepAeYHO-COCYARCTON H ALIXATENbHOR CHCTEM, XeJayLO4HO-
KHIUEYHOr0 TPaKTa, MEYeHH, CeNe3eHKH, peBMaTH3Ma, Oec-
NJOAHA B T. A.

Hayunbie HccaeaOBaHKHS MyMiHe NOATBEPAHJH €rQ BJIHA-
HHE Ha JibiXaHHe, MOYCOTACNCHHE, PYHKUHIO NHILEBAPHTENb-
HOMO TPAKTa, HEPBHYI0 H CEpPACYHO-COCYAHCTYI0O CHCTEMBbI.
B nocneanee Bpems psiaoM HCCieNOBATesel YCTaHOBJeHa
TAKXKe CROCOGHOCTHL MyMHe MOBHIATL aLaNTAUHOHHLIS
CBOHCTBa OpraHH3Ma, CHEMaTb CTpeccoBble coctoAnns. Oa-
JHaKO €CTb H HHBIe pesyJ/bTarThl, ONpOBepraiomue JjeuedHbie
ceoiictea Mymue. CaMoe riaBHOe, YTO, HeCMOTpA Ha AO-
CTATOYHO HHTCHCHBHHE HCCAEAOBAHHWA, A0 CHX NOp HEH3Be-
CTHO GHOJIOTHYECKH aKTHBHOE HAaYajio MyMHe.

ARann3 JHMTEpATYpHHX MAAHHBIX TOKA3aJ, YTO MymHue
npeAcTasineT cofoii BeCcbMa CBOeOGPA3HYI0 CMECh MHOTO-
YHCJEHHBIX KJ1acCOB OpraHMYecKHX COeJHHEHHN H HeopraHH-
yeckux cogeit. B Mymue o6napyxeno 6onee 60 xuMHuecKux
3)1€MEHTOB, B TOM YHCJe NOYTH BCe peakoseMeabnvie. M3
OpraHHYECKHX COefHHEHHH YCTAHOBJEHO NPHUCYTCTBHE MHpP-
HbIX H ApOMATHYECKHX KAapOGOHOBHIX KHCJIOT, aMHHOKHCAOT,
dbeHoMoB M CNHPTOB, O€H30MHON H THHOMYPOBOH KHCJOT, OfH~
ronenTHANE H GenxoB, MPOU3BOAHBIX XOJECTePHHA, CMOJAA-
HbIX KHC/AOT, TIVIKKOJMIHAOB, OJIAFO- H MOJHCaXapHAOB
H Ap.

OcTaeTcsi OTKPBITHIM TaKXe H BONPOC O APOHCXOXKACHHH
Mymue. SICHO TOABKO, YTO 3TO NMPOAYKT CHONKHBLIX XHMHue-
CKHX H OHOXMMHUECKHX NpeBpallleHHil HCXOAHOTO OpraHH-
YeCKOFO Chiphfl, NPOHUCXOHSHIHX B MOBEPXHOCTHOH 4YacCTH
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3emHOll KOPbl, B 30He THNEPrene3a H, BEPOATHO, CHEHHdH-
YeCKHX reoMarHHTHBIX ocobenHocteit. Ilpu 3toM nanGonee
sthpeKkTHBHLIM CYHTARTCA TO MyMHE, KOTOpOe NMpOuLIO AJN-
TETbHbI NEePHOA «CO3PEBAHHA» B €CTECTBEHHBIX YCJOBRAX.
Bo3apacT HeKOTOpHX BHAOB MyMHe COCTaBJAET OT AeCHT-
KObB ‘10 COoTed Jer.

HaBecTHO, 4TO OAKO H TO XK€ MyMuE B PasHoe BpeMsa H
y pasHbIX AKOfell uHOrAa gaer neuebGHHIl 3¢ddekT, HHOTAA
He paeT HHKaKoro adexrta, a B HEKOTODHX CAyHaaX Ha-
Oslofaercs AaXe oTpHuaTeqabHbA sddexr. Ecan mymue
NPeACTABNATD KAaK «TPAHCAATOP» YNPaBAAIOIHEH KOCMHue-
CKOft HHdOpMauuH, TO AJA 3((PeKTHBHOrO JeueHHs ¢ ero
HOMOUIbIO HEOOXOXHMO YYHTHLIBATH «acTPOJOrHUECKHe [o-
KalaTeNu» YeJOBEKA U TFOTOBHTL JIEKapCTBO, a TaKXe HC-
f01b30BAaTE €F0 B COOTBETCTBHH € 3THMH TMOKA3aTejsiMH.
3710 CNpaBeRNUBO, OUEBHAHO, M AAS ADYrHX HAPOAHBIX
CPEACTB JIeYeHHs.

B noassy naHHOro npeanoaoxeHns rosopHT obHapy-
wennan HemaBHo B Hneturyte dusMKo-TeXHHYECKHX Npo-
GneM HeoOBIMHAA CNOCOGHOCTD PAacTBOPOB MyMHe OTKJH-
KarbCd Ha H3MEHEeHHA OXpyXalouledi Cpeabl. YCTaHOBJEHO,
UTO KHCJAOTHOCTH (Beawunna pH) BogHBIX pacTsOpoR MYy-
MHe 3aBHCHT OT BpEeMeHH, KOrAa NpHroTaBJHBaeTCA pac-
TBOp. Jlo6onbiTHO, YTO NpH 3TOM Habjlofaiorca cneundH-
yecKne uamenenus pH pactsopa co BpeMeneM, mpruem Xxa-
paKTep 3THX BpeMeRHBIX BapHallHH 3aBHCHT AaXKe OT Bpe-
MEHH CYTOK PacTBODEHHs MyMHe: HanpHMep, BpeMeHHble
H3MEHEHHs KHCJAOTHOCTH paCTBOPOB, IIPHTOTOBJEHHBIX B
noJjleHb H B NOAHOYb, OYRYT CYIUIECTBEHHO PAa3ANYHBIMH.

HenpepniBuble nH3Mepenusi pH B TeyeHHe HeckoAbKHX
Hefleab NOKAa3aJau, UTO BpeMeHHble namenennsa pH pacrsopa
MyMHEe NOAYHHAIOTCA CYTOUHBIM, HeNeJbHBIM H, BHAHMO,
MecauHbIM pHTMaM. Ha 3TH pHTMBI MHOrAaa HaKNAABIBAIOT-
ca Gonee KpaTKOBpeMeHHBle BosmylleHHs pH, obycaosaen-
Hble, HAMPHMEP, NPOXOKAEHHEM ['PO3OBOro ¢pOHTA HalA Me-
crtoM Rabmiogennsa. Ckadok pH Ha 0,6 enuHunel, cBA3aHHBINA
¢ rpo3oBbiM (porToM, Habawogaacs B Teuenne 10—30 muny,
1I0C/€ uero BOCCTAHAB/HBAJIOCH NMEPBOHAYaJbHOE 3HAYeHHe
pH. [Mo-BugnmoMy, CKauKH TAaKOro XapakTepa AOJUKHH Ha-
6/M0AaThCK M NMpPU TEOMAarHHTHHX BO3MYIUeHHsX. Ecau Ta-
KHE BO3MYLIGHHS NpeALIeCTBYIOT 3eMJETPACEHHSM, TO 1I¢
MCKJIOYeHAa BO3MOXKHOCTb pPACUIHPEHHS KpYra TOHCKOB
TIPeABECTHHKOB 3TOT0 TPO3HOTO SIBJEHHA NPHPOAHI.

TTockoNbKy pacTBOpPH MYMHE TAaK YyTKO PearHpyior Ha
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H3MEeHeHHF B NPHPOJE, TO OUEBHAHO, YTO HCKYCCTBEHHOE
BO3AEHCTBHE TaKXe AOJKHO Bbi3bBATb OTKJIHK MyMue.
PazyMeercs, HCKYCCTBEHHOe BO3Ae€ilcTBHe He MOXeT ObTb
HOJHOCTBIO NOAOOHHLIM eCTECTBEHHOMY, IOCKO/bKY TeXHuue-
CKH TIOKa OuYeHb TPYAHO HMHTHPOBATH CJIOXKHOE KOCMMYe-
CKOe BO3JeHcTBHe. TeM He MeHee ¢ ULEJBIO BhHIABJICHHR
OTKJHKA MyMHe Oblta NpPeRnpHHATA NOMWITKZ HCKYCCTBEH-
HOTO BO3JEHCTBHA HA MyMHE <HEOPraHW3OBAHHBIM® 3JeK-
TPOMAFHHTHBEIM H3JyyeHHeM. PeayjbTarhl 3KCnepHMeHTa
NOKa3aJi4, 4TO BO3/EHCTBHe B TeyeHHe 45 MHH MOAYJAHDPO-
BAHHBIM 3/JeKTPOMArHUTHEIM H3nyuendeM CBY-ananasona
MowiHocTs1o 0,2 BT/cM? MPHBOANT K H3MEHEHUSAM BeNHUHHb)
pH na 0,2—0,6 eannHub MO CpaBHEHHIO € KOHTPOJBHLIM
pacTBOpOM.

Takum 06pasoM, MyMHe OTKJHKAeTCH KAK HA NPOXOXK-
JAeuHe TpO30BOro (POHTA, TaK H HA HCKYCCTBEHHOE 3/eK-
TPOMarHkTHoe BozjelictBre. OOHapyxHTH NHofoGHHe 3¢-
dexTE B APYrMX pacCTBOpax — pAasJHYHHIX OTFBapax, Co-
Kax -~ MoKa He YAaJoCh.

Yem ke obycaoBaenn uabjiogaeMble H3Mexenns pH B
BOIHBIX pactTROpax MyMHe? Mul aomyckaeM, uTo OaHOH u3
NIpHYAH MOXeT ObiTb BJAHAHHUE MHKPOOPFaHH3MOB, OAHAKO
Uensii pAA APOBEPOUHBIX 3KCNEPHMEHNTOB NO3BOJAWJ HCKAIO-
YHTb BO3MOXKHOE BJAHAHHE MPOAYKTOB XKH3HEAEATENbHOCTH
fakTepuil Ha KoaebaHWe KHMCAOTHOCTH PAacTBOPOB MyMHE,

[Tockoabky naGnlogaembie pHTMBl B H3meHenusix pH
HMEIOT CYTOUHbHT H HeAEJAbHLIH NepHOIABI, MOXKHO MNpedno-
JNOXHTb, YTO 3TH HM3MEHEHHA C(BA3aHH € KOCMHYECKHMH
¢akropamu. Ecau sto Tak, TO MymHe, OYeBHAHO, BMMOJ-
HAGT pob MOCPEAHHKA B Mepefaue ynpapasaloued uﬂtbop-
Mauukx u3 Kocmoca.

Harnapuoim npumepoM noao6HOrO nocpeiHHuecTBa AB-
AsfeTca (PYHKHHOHRPOBAHHE CBETOCOOHPAIOMMHX MHIMEHTOB
MOJIeKy/1 KapaTHHOHAOB, KOTOpHhe BOCHPHHNMAIOT yNpas.s-
IOWYI0 KOCMHYecKyl0 HHpOpManuio B oBaacTh ONTHYECKOTO
cnektpa (600—700 uM) B npouecce gotocuHTesa. Mu no-
naraeM, 4To HHpopmausa He MomeT OHITh OrpaHduyeHd
TONLKO Y3KMM [HANa30HOM YacTOT, a AOAXKHA GHThL pac-
npejesieHa B IIYPOKOM AHANa30He 31€KTPOMArHHTHBIX BOJH:
OT OYeHb HH3KHX 4acTOT (ZOJR repu) N0 YacTOT PEeHTreHOB-
CKOro, y-H3/Jy4YeHHs H TIOTOKOB HEHTpPHHO.

Hrak, noBTopHM ellle pa3: KOCMHUYCCKOE BAHAHHE MOX-
HO pacCMAaTpHBAaTh KaK YHpPaBAAOULYl0 KHGMOpMalHIo, Hrpa-
IOULYI0 BaXXHYKW poJb B XH3HKH Onocdepr. llpn 3aTom npu-
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poAHbIe OHONOrHYECKH AKTHBHLIE BellecTBa, MO-BHANMOMY,
BLITIONHAIOT (QYHKHHR NMOCPEAHHKOR B Nepelaye 3TOH HH-
dopmaumu norpeduiemo.

Ecan e cuurathes ¢ BaxNOl posblo yHPaBAAIOIeH HR-
popMauHH, TO TPYAHO TNpPeACTaBuTb cebe pa3BHTHe Jyue-
BOA 0Oo/le3Hd, BO3HHKAIOUICH NIPH BO3HEHCTBHHW PAAHAKTHB-
Horo uaayuenwsi. IlornoulenHas no03a u3ayyeHHs NOPSAKY
500 pan cuMraercs JseTaabHOW AJst ueaoseka Mmaccod 70—
100 xr. DHepreTHYeCKHA IKBHBAJEHT 3TOH A03H CTOJAb MaJ,
UTO el0 MOXKHO 6b10 O6u npenebpeyb, ecau O He MeTadb-
Helit Hexoa. HeficrBureanHo, 500 paa cOOTBETCTBYIOT SHEp-
rin B 80—120 kaa, [as cpaBHenMA: Takasi 3Heprus He-
obxoauma Aas Harpepanyst npumepno 100 r Boan Beero
aume Ha | rpaayc. M Tem ne menee zo3a 500 paa nmpu-
BOJHT K CMepTH.

B 1o Xe BpeMs Mbt 3naeM, 4TO OA¥H H3 OHONOTHYCCKH
BAXHDIX 3/I€eMEHTOB — KaJuH, 0e3 KOTOpOro He NpoTeKaeT
Hit oaHa ¢QepMeHTaTHBHAA peaxkuHs M HApYWATCS HOP-
MaJbHbie (HIHONOTHUECKHE MPOLECCH, COAEPKUT B CBOEM
cocTaBe paiunoakTHBHLIA n3oTon K. Macca ero B cpeanem
uvenoseke {70 xr) cocrapasier snpunsepio 0,03 r. Takoe ko-
miuectBo K* naer 8—9 Tuic. pacnaaoB B 1 ¢, T. e. uejo-
BEK fABAAETCH HCTOYHHKOM PAAHOAKTHBHOIO M3JIYUCHUSA, KO-
TOpe NpPEACTAaB/]fET OAHY M3 TOHaabHOCTelH ero cobcrBen-
HOTO «rosioca». 3a cuer pacinana coberseHHoro K yeno-
BEUECKHit opraHM3M nodayuyaer zosy npumepno Q,1 paga 8B
rol, uTO COBNajdeT ¢ H3BECTHBIMH OLEHKaMi A03bl ecTe-
CTBEHHOrO OOJIyYeHHS Y€J0OBeKa 34 CYET KOCMHUECKO#H pa-
AHAILKY M NPHPOAKBIX PalHOAKTHBHLIX H3oTomos. M ecau
BHellliiee o0JyueHHe HeoGA3aTeNbHO ANA JKH3IHH YeJOBEKA,
1o 6e3 coGctBennoro nanyuerus K*° ox cyllecrsoBarh He
moxer. CaepoBateabHo, HHMOpManHs HHPOPMALHH PO3ib.
Hanyyenune xanus Hecer B cefe CO3HAATENbHYIO, KH3HETBO-
psillyio HHpOpMaAuUHIo, a HanpuMep, pajHOAKTHBHOE H34y-
YyeHHe HCKYCCTBEHHBIX H30TONOB — paspylualollylo, ry6u-
TeNbHYI0, [1aBHYI0 pOJIb HIpaer He 3HepreTHYeckas MOLL-
HOCTb H3/YYeHHA, a HHPOPMAUNOHHAS CYLIHOCTh HCTOYHMKA
H3JYUeHHS.

HapecTHo, uTO AJ4s1 NpOTeKaHWA 3aMETHbIX PaAHaUHOH-
HbiX NpeBpallleHdii B pa3jHUHLIX XHMHYECKHX COeAHHEHHX
TpeOyioTCs NOrAOLeHHBle A03bl B COTHH M AaXKe ThICAYH
KHJIOpafA. 3TO CHOBA HArASAHO HJANIOCTPHPYET pasfiuyHe
MeX Ay XKKBOH H MepTBoft MaTepuel. B cayyae XMMHYECKHX
COeHHEHHH (MEpPTBEIX) — BaXHa SHeprus, a B cayyae
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KUBHX CTPYKTYp — #Hdopmauns. Tak, paxHOAKTHBHOE H3-
Ayvenne B 500 paa, npHBOAsillee K JeTaJbHOMY HCXOAY,
HeceT B cefe HEKYI paspywlanillyo HAQOpMauHio AR Ai0-
060ro MuBOTO OPraHH3Ma, BHI3WBAA MNPH 3TOM JHLIL He3Ha-
YHTEJbHBISt (IO CPABHEHHIO ¢ PAAHAUHOHHO MOBPEXKAEHHHI-
MH XHMHYECKHMH COEAHHEHHAMH) PaRvOAH3.

Hrak, sBreHHEe OTKJAHKA MYMHEe HAa BO3AEHCTBHE BHELU-
HUX (aKTOpOB TOBOPDHT O TOM, 4TO BHIOOp Merona Jevye-
HHSL ¢ npHMeHeHHeM Ji06oro GHOMOTHYECKH AaKTHBHOTO Be-
HIECTBA N0/1MKEH YUHTHIBATD COBRAZEH!Ie PHTMOB ero aKTHB-
HOCTR ¢ (PUSHONOTHYECKHMH, SMOUHOHAABHBIMH H NPOYUMH
OHopurMaMi uenoBexa. [IpakTHYeCKHi BLIBOA H3 3TOrC 06-
CTOATENBCTBA COCTOHT B TOM, UYTO KpailHe BaXKHel HHAH-
BHAYyaabHBll NOAGOP JAEKAPCTBEHHLIX CPEACTB H BpeMs HX
TIpRMeHeHH .

[Mpouecc xu3HezeaTebHOCTH JAt060ro oprakusMa obec-
neyuBaeTcs UByMA (aKTOPaMH: 3Heprueil ¥ ynpapasiolueit
uidopmanHelt. IHepreTHka cBf3aHa ¢ NHILe#H, ynpasas-
0ag HHGQOPMALHA ~— C IHPOKHM CMEKTPOM MOCPeHHHKOB:
0T MarHHTOAKTHBHBIX H3OTONOB OHOAOTHYECKH BAMXHBIX XH-
MHYECKHX 3/]E€MEHTOB A0 CJAOXKHHIX OPraHHYecKHX coeau-
HeHHA B JIEKApPCTBEHHLIX TPABAX W JPYCHX HApOLHLIX Cpej-
-CTBAX.

POJib MOCTOSAHHOIO MATHHTHOIO nOJA
B MPOUECCAX 3JEKTPOMATHHTHOTO
B3AHWMOJENCTBHA B BHOC®EPE

B npupoge elie MHOr0 HEHOHATHOTO H 3arafoMHOrO AAA
.coBpemeHHoil HaykH. Hanpumep, no cux nop He coBcem
SICHO, KaK H TIOYeMy BAHAET NOCTOSHHOe MArHHTHOe Imoje
Ha JXUBHE OPraHH3Mbi, PACTEHHS, BOAY H APYrHe SJIeMEHThI
6uochepr. TeM He MeHee Takoe BJIHAHHE CYIIECTBYeT. ITO
HAYUYHBI (PaKr, AOKA3aHHLIH MHOrOUHCJAEHHBIMH 3KCNepH-
MEHTAMH.

OnHoA H3 OCHOBHBIX OCOOEHHOCTEH HCCNEAOBAHHA BAHA-
HHS MarHHTHBIX IOJEH Ha Pa3uYHbe 3NeMeHTH OHoChepn
H TJABHLIM apTyMEHTOM [MPOTHBHHKOB 3THX HCCJHEAOBANHIL
ABANETCA  HEeBOCMPOW3BOAHMOCTe pesyabrTaToB. Ha wam
B3IAsJ, 3TO 3aMeyaTenbHash OCOOEHHOCTb, MOCKOJABKY OHA
Apnsercs creicTBneM AunHaMHKN Kocmoca H MarwurHoro
noss 3emyu. IlosroMy Hemb3fl KaTeropHYeCKH OTBepraTh
HEBOCAPOH3BOANMBIE DE3Y/AbTATHL, €CAN OHH, KOHEUYHO, IT0-
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Ay4YeHo! NPH CTPOrOM COBJIONEHHH BCEX MPEAOCTOPOKHOCTEN
1 TpeloBaHHR HayKH.

BocnpoH3BOAHMOCTh pe3yabTaToB HAGMIOAEHHS — OC-
HOBHGHi METOAONOIMYECKHHA MpPRHUHN OPTOAOKCAJbHOH Hay-
KH, NOAOOHHI NPUHUHNY eCTeCTBEHHOTrOo oTbopa B 3BOJIO-
uud. On ycnemwHo paboraer npH HaGAOAEHHH AOCTATOUHO
rpyGuix, asubix 3ddexToB. ONHAKO B Cilyuyae HCCAEAOBAHHSA
TOHKHX 3¢@PEeKTOB pe3yJbTaTbl YacTO HE BOCHPOH3BOAATCA
H OO3TOMY NOAOArY He NpH3Haiorcs Haykofi. Hecocrostenn-
HOCTh 3TONO TPHHUHNA CTAHOBHTCA ceHuac Bce Goaee ove-
BHAHOH, ocobeHHO Ajs Guogorunyeckux obvexros. Ilpu mo-
JYYEHHH HEBOCNPOH3BOAHMBIX, HO AOCTOBEPHBLIX Pe3yabTa-
TOB B JI0OOH 06GIaCTH €CTECTBO3HAHHA HEOOXOAHMO MpoBe-
JeHHE TIIATE/NLHOTO AHAMH3A BCEX BHRIMHHX (aKTOpOB. Aeit-
'CTRYIOIIHX Ha OOBEKT H H3MEpHTE/bHOE yCTpOHcTBO. TO.b-
KO OH FIO3BOJISIET CHMACTH LEHHLIe HEBOCIPOM3BOAHMbBIE pe-
syasTatel. Ho 3To oueHb caoXHad 3ajpaya, H pelieiine ee
HERO3MOXHO Ge3 SICHOTO TIOHHMAHHS NpPHPOALE KOCMO3EeM-
HbLIX cBfisefi H B3aHMOAEHCTBHS XHBOTO BELIECTBA ¢ HEH(M-
sbiM. PasyMeercs, He caepyer AyMaTb, YTO MEXaHH3M Mar-
HHTHBIX PE30HAHCOB NPHBOAMT K TAKOMy MOHHMalHio, OA-
HAKO OH YKashiBaeT Ha OAWH H3 BO3MOMHEIX MyTeil moAXo-
Jla K pelieHHio 3To# ApobaeMbl. [Ipakiuueckyio nmoaaep KKy
TAaKOMY HOAXOAY JaeT aHaJH3 BJHSAHHA NOCTOAHHBIX Mar-
HUTHBIX TOMIeH Ha MHOTHE mpouecchl B OHOchepe.

[Mockonbky uwacrora SIMP MarmnToakTHBHOTO H30TONZ
3aBHCHT OT BEJHUYHHBI NOCTOAHHOTO MArHHUTHOTO NOAR, Aeii-
cTBylollero Ha aApo (cM. ¢opmyay (1)), 1o ¥ 3dpderrds-
HOCTh 3JEKTPOMAarkHTHOrO BO3AelicTBAs COOCTBEHHOTO H3-
JIyYeHHs NJaHeT Ha XHMH4YeCKHe 3JeMeRTh {npH onpene-
JeHHOR BaJIeHTHOCTH HOHOB) OYIEeT 3aBHCETh OT BEJHYHHDI
MATHHTHOTO HoJsA 3eMau. TlocneaHee, Kak H3BECTHO, MOMXET
3GMETHO MEHSThCH H BO BPeMEHH, H B lpocTpaHcTBe. Ha-
NpHMep, HaNPAKEeHHOCTb HHMOJBHOrO MArHUTHOTO MOAR
3eMJH NMOYTH BABOE BO3pacTaeT MpH YAaJeHHH OT 3KBaTO-
pa K noumiocaM. IlosToMy npH H3MeHeHHIH reorpadHueckoit
WHPOTH MOKET MPOHCXOAHTb He TOAbKO M3MeHeHHe 3ddex-
THBHOCTH BJHAHHA NJaHETHl Ha COOTBETCTBYIOWHE XHMHUe-
CKHe 3JeMEeHTH, Ho ¥ BOOOLIe CMeHa yNpasasiollero Hebec-
HOro tesa. Tak, HaopyMep, ¥ KaJjHsa IpH Nepexoje OT HH3-
KHX HIHPOT K BBICOKHM H, CJeJOBaTe/ bHO, YBEIHUEHHH pe-
3oHaucHOH wacToTht K* ocHoBHas ympaBaaiollas fjaHera
Mepkypuit mMoXer ObLITb 3aMeHeHa Ha YyTb MeHBIIYK N0
pasmepam — Ilnyron. ¥V Kaapuus, naoGopot, npu cMetue-
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HHH K J0XKHuM WiHpotam [lnyton sameuserca Mepkypues
(cm. Tabauny). IonoGuas mwepeaaua ynpasiesus MOXKeT
TPOHCXOAHTb B Npedenax Kaxaolt nwapsl mnader, (me-
TomnX GaH3KHe pasmepnl (cMm. puc. 2).

3aBHCHMOCTBIO DE3OHAHCHON YaCTOTHl GHOMOTHYCCKH aK-
THBHBX 3/IEMEHTO8 OT WHPOTH MECTHOCTH MOKHO 00BAC-
HHUTb MHOTHE TMOKa He Bnoaue mousArTHuie dexHosenn. Ha-
npUMep, PasfHyHe TEMNepaMeHTOB H HEKOTOPHX Hu3HOMO-
THYECKHX MapaMeTPOB Yy IOXKHHIX H CEBePHBIX HAapo/J0B, Ce-
30HHBEIE MHIpaUuM!l NTHIL H pbi0 CO 3HAYHTENLHLIM H3MeHe-
HHeM wHpoTL. CT2ZHOBHTCA MOHATHHM H Takoil dakt, 4TO
npH pe3xoif cMeHe WHPOTLI MHOFHM MyTELECTBEHHUKAM
TpelGyerca Bosee rayboxas u AnaTebHAas ajanTauis, yem
npu BaMeHennu poarotul. [Ipu 3TOM He Bece redoTHNB Na
3emie cnocoBHnl K 3Tofl wnporioli agantauun. Hekoropwie
BHAL JKHBOTHBIX H HACEKOMbIX MOrHOAIOT NPH 3IHAYHTENb-
HOM NepeMelle i HX C 10ra Ha cesep HJAH ¢ cesepa 1a
10T
Bpemexnbie BapHaUHH MATHUTHOTO MOJIA 3eMJAH Takxe
NPHBOAAT K HIMEHEHHRAM DEe30HAHCHLIX VCAOBHIl W, C.TeA0BA-
TEJbHO, COCTOANHA GHOJIOTHYECKHX CHCTEM. ¥XyAlleHse Ca-
MOYYBCTBHS HEKOTOPHIX JloAedl B AHH ¢ HeBJaromnpuATHO
reo@usuueckoil obctanoBkoil  MoKer Onith 0bycsaoBaelO
3HAYHTENIBHHIM PACCOTAACOBAHHEM KOCMOH3OTOMELIX CBs3€il
NpH Pe3KHX XAOTHYECKHX HM3MeHellHAX reOMarHHTHOrO no-
Jfi, HanpHMep, BO BpeMA MArHHTHLIX Oypb.

Cor/lacHO M3JOXKEHHBIM BollUe MPEACTABICHHAM KCTPA-
CEHCOPHBE CIOCOGHOCTH 4esioBeka ompeaeaniores AMP-
B3aHMOICHCTBHEM XHMHYECKHX 3/eMeHTOB €ro Tena ¢ BHell-
HHMH SNEKTPOMATHHTHLIMH noaaMHu. CheloparesbHO, ecaH
yeoBeK — 3T0 MnpupoiHuiit AMP-cnekTpoMerp, 710 29-
($eKTUBHOCTb 3KCTPACEHCOPHOrO BOCMPHATHA C YYeTOM H3-
MeHEeHHH MarHHTHOTO mojia 3eMau OyAer 3aBuceTb OT Teo-
rpaHYecKHx KOODANHAT MECTHOCTH, BPEMEHH CYTOK, roaa
M T, A

3aBUCHMOCTb PE30HAHCHON YacTOTut faep OuoaorH-
UECKH BAXKHLIX XHMHYECKHX 3JIEMEHTOB OT BHELIHEro Mar-
HHTHOIO MOAA YKA3blBAeT HA BO3MOMMHOCTH HCAQJB30BAHHA
NOCTOSIHHLIX MarHATHHIX MOJeH 119 peryIHpoBaHHA (pH3HO-
JIOTHYECKOTO H TICHXHUYECKOro coCcToAHuil yesnoneka. Bo npcem
MHpe ceHyac WHTEeHCHBHO MPOBOIATCA MHOTOUHCAEHHLIE JKC-
NEePUMEHTHl NO HCCAENOBAHHIO BAHAHHA MarCRWTHOIO NO.As
na pasauuyrbie GHOJOTHYecKHe OObeKTol. Hakomnsew orpom-
NBIA akTiyeCKH# MaTepnaj. OAHAKO 3a4acTyl MHOTHe

36



IKCNEPUMEHTANbHDIE AAHHble TPOTHBOPEYHBH, HE BOCMPO-
f13BOAATCA I HHOLAA Aaxe O0BABASIOTCA MCEBACHAYHHLIMH.

OTuacTH 3TO NPOHCXONHMT NOTOMY, UYTO HKCNECPRMEHTbE
10 H3YYEHHIO BAHAHWA MAarHHTHOIO NOAA HAa OGHOOGBEKTHI
A0 CHX Top HOcAT <yry6o MNpOU3BOJIBHLIT XapakTep, no-
CK0AbKY BLIGOP NapaMeTPOB MATHHTHOIO HOJR He ORHPaLT-
CA Ha (H3HUECKHE II XHMHUYECKHE 3aKOHOMEpIIOCTH, CBA3AH-
like C HHAWBHAYANLHBIMH OCOOEHHOCTAMH  HCCJAEAYEMOro
o6vekta. Hexotopme n3 arHx ocobernocteit obycnoBaeHnt
napaMerpaMil MATHHTHLIX pesouaucos {SIMP, 3IIP), xo-
TOpBe 2aBHCAT KAK OT MHKPOCBOHCTB BelUeCcTBa, Tak H OT
MaRpOXapaxkTepHCTHK H3yuaeMmoro oObekta. B stoM CMuic-
Jae a1wbok 001beKT (KHBOM W HexHBON) HMeer cnoit colCT-
BeRHbIH «FOJOCH, C MOMOUIBIO KOTOPOTO OH OTK/JAHKAETCA Ha
srewnee sosaeitctBue. Kak yxke noauepkuBaocs Buillle,
#wanbosiee «3BOHKHIT» OTKAHK 0OBEKTa Ha BO3HeiiCTBHe Mar-
HUTHOrO moAsi OyAeT BO3MOXEH (pH pesoHauchoMm 3ddex-
Te, T. €. {IPH COTAACOBAHUM MApaMeTPOB MATHHTHOIO MOAA
¢ XapaKTepHCTHKAMi COBCTBEHHOTO «rojioca» 00BeKTa.

310 06CTOATEALCTBO NMOKA WOUTH HE YYHTLIBAETCA MpH
#CCACNOBAHUAX BAHAHHA MATHHTHOTO Moasi Ha O6HooObek-
Tol, 470, BHAKMO, H OGYCJOBJHBAET NPOTHBOPEUHBOCTL MHO-
rux GHOMAruHTHbIX pesysabTatos. Tem He Mmenee cefiyac yxe
€CTb AOCTATOYHO HAJEXKHble OCHOBAHUA YTBEPMAATb, YTO
ApPOHECCH MH3HEACATEJbHOCTH OpPraHu3MOB CYLIECTBEHHO
3aBHCAT OT Be/HUHHDI BHEUIHETO MATHHTHOTO 10J11,

He ¢ 3Toii /M 3aBHCHMOCTBIO CBS3aHBI TAaK Ha3biBae-
Mbie TeofaToreHHbie 30Hbl, KOTOPhie H3A4BHA K3BECTHH KaK
BpeIHLIe ANN 3/0POBLSA JIOAEH H HKHBOTHBIX?

CpoeoGpa3Holi reonaTOreHHONl 30HOH MOXKHO RpPeACTaB-
AATH KOCMHYeCKoe HPOCTPAHCTBO, MOCKOJIbKY reOMarHHTHOe
noje CYHISCTBEHHO M3MEHSIeTCA IIpH YAAJNeHHH OT 3eMJAH.
l'eonatoreddbie 30Hbl B Kocmoce Moryr cneundrueckum
006pasoM OTpaMaTbCA HA CaMOUYBCTBHM KocmoHasrtos. [lo-
BHANMOMY, OLNHM H3 NyTe#l NOBbIIIEHH KOM(ODPTHOCTH
OKpyatoweli 06CTaHOBKH OJ%f KOCMOHABTOB MOXeT ObiTb
CO3ZaHHe HA KOCMHYECKHX Kopabasx CHCTeM, HMHTHDY-
IOUMIHX MATHHTHOE NoJe 3eMAH He TOAbKO NO HanpfAXeH-
HOCTH, HO K TMO APYTHM (H3UUYECKHM Napamerpam (4acto-
Te, HanpaBAeHuU!O, BUAY H dopMe BapHauuifl H np.}.

C yuerom 3apucHMOCTH YacToTh SIMP oT HanpsxexHo-
CTH MAaTHUTHOTO HOJS CTAHOBUTCS GoJiee MOHATHLIM U Che-
undHUIecKoe AENCTBHE TUHNOMATHHTHOrO MPOCTPAHCTBA HA
6nonornueckue o6bexthl. IIpH peskoM yMEHbIUEHHH BEAH-
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YHHBL BHEUIHETO MATHHTHOTO N0/ B JKHBHIX OPranHH3Max, B
YACTHOCTH, B 4€NOBEYECKOM OpPraHH3Me NPOHCXONAT Pa3HO-
ofpasibie (BH3HOAOTHYECKHE H NCHXHUECKHE H3IMEHEeHHH.
Tax, HaxoXJeHHe B KaMepe B COCTOAHHH IayOOKOH MarHuT-
Hofi H3omAuuH (20 1075 OT BeNHUNHL RADPAKEHHOCTH 3€M-
HOTO MATHHTHOFO MOJs) NMPHBOAHT K BaXHBIM H3MEHEHHUAM
B NCHXHKE YeJIOBEKa: Yy Kero BOSHHMKAIOT HOBLIE, HEOOBbIUHbIE
o6pa3bl, NPHXOAAT HeCTaRiapTHHE Wied H T. n. Beposar-
HO, Ha 3TOM NYyTH CcAeAyeT HCKATb BO3MOMKHOCTH JieueHHA"
MHOTHX HCHXHYECKHX 3aloJyenanui.

OT HanpsAXeHHOCTH BHEWHEro MarHHTHOro NOJsl MOMKET
3aBHCETb Takxke JeyebHan 3QPEKTUBHOCTL Hraopedaexco-
tepanuy. [Tpuyem 3aBHCHMOCTB 374, MO-BHAHMOMY, AOJX-
#a OHTH CJOXHOH H HEOAHO3HAUHOHW, NOCKOJbKY Mepepaya
HEPBHHX HMNYJbCOB HOHAMH KaJbUMfA KOHTPOJHpYErcs
cpasy ABYyMs naaHeramu: Mepxypuem W Ilaytonom (cm.
Tabanny).

HckyccTBeRHBIe MAarHHTHBIE TTOJIA CeHYac AOCTATOYHO aK-
THBHO HCTMOJB3YIOTCA He TOAbKO B HayYHHX HCCACAOBAHMAX,
HO H B NPAKTHYECKHX MeTOAax JeueHus. B meanunne BO3-
HHK JaXe cNelRaJbHbi pasgen — marnurorepanna. Ho n
sgech aeuebubii addext HectabuaeH, MarHWTHOE TNOJe Jie-
YHUT He BCeX H He BCEria. DHITh MOXeT, BCe AeJio B TOM,
YTO MarHHTHOE mhoJe, Kak H aioGoe JjieueGHOE CpeaCTBO,
CHAGAYET IIPHMEHATh C YYeTOM DE3OHAHCHOrO BO3AeiCTBUA
He0eCHHX Ten Ha OHOJOFHYECKA AaKTHBHDIE 3JCMEHTHI.
B 3T0M OTHOIIGHHH MeIHKAaM ONATb MOTYT 3(PPEeKTHBHO
NIOMOYb acTPOHOMLI M GHOXHMHKH B COW03€¢ C acTpOJOTaMH.
Heo6x0auM0 TO/BKO OTOGPOCHTH H3NHLIHIOK OPTOAOKCAb-
HOCTb # KPHTHYECKH, NO-HayYHOMY MOAOHTH K HCROMb30BA-
HHI0O B MAaCHHTOTEDANeBTHYECKOH NPAKTHKE JOCTHKEHHN
acTposiorul W GHOPHTMOJMOrHA. Beab Hpu 3TOM He HYXHO
HHKAaKHX MAaTepHAJbHLIX 3aTPAT, a TJaBHOe, YTO B JIOGOM
cJyyae BEIHTPBIBaeT HayKa H YeJIOBEK.

BoT K KakHM HHTepecHHM CJAeACTBHAM TNPHBOAHT Npo-
¢Tas Ha BUA 3aBHCHMOCTb PE3OHAHCHOH YacTOTbI MarHHTO-
AKTHBHOFO H30TONMA OT HANPRMKEHHOCTH MOCTOSHHOFO Mar-
HUTHOrO moasi. Xopolo 3HakoMas BCsTKOMy (H3MKY, OHa
JIOJKH2 CTaTb «CBOEH» H JAA CHelUHaJHCTOB MHOTHX JApY-
rux obaacredi. XoueTcsi BepHTb, uUTO 3TO COJHXKEHHe He 32
TOPaMH.
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HEMHOI'O O BHOJIOKALLHH

Mput yxe roBOpH/IH O TOM, YTO JIOGON PE3OHAHCHBIN HH-
$popMalHOHHMH OOMeH MeXKAY JABYMS CHCTEMAMH MOXeT
OCYLIECTBJIATBCA UYEpe3 MHOTOYDOBHEBYIO CTPYKTYPHYIO Op-
TaHH3alHIO CHCTEM ¢ HepapXHedl ypoBHel OT KBapKo-aen-
TOHHOTO A0 MeHTajdbHOro. Haraagubim npamepoM Takoro
O0MeHa ABMAETCA HM3BECTHLIH MHOTHM 3(pdekr OGHOAOKALHH.
fBaeHHe GHOMIOKALHH YENOBEKOM pPa3fUYHBEIX ©06bEeKTOS
CAeayeT PacCMAaTpHBATL KAaK 4YaCTHHIH Cay4ail MHOTOYpOB-
HEBOTO Pe30HAHCHOTC B3aHMOAEHCTBHA €ro C XXHBLIMH H He-
MHBHMH 00BEKTAMH.

JI1060# O6BLEKT HMEeT CBOM «roJioc», T. €. ABJSETCA HC-
TOYHHKOM H3/yYeHHA <«HEBUAHMOrO CBETAa» H <«HECJBLILUH-
MOT0 3BYKa», KOTOPble BO3HMKAIOT KaK pe3ysbTar B3aHMO-
nefictang OOBEKTa C aKYCTO3JEKTPOMarHHTHHM KOHTHHYY-
MoM Guocdepnl. Taknu obpasom Beakiit 06bekT opmupyet
BOKpYF ce6A cBOH COGCTBEHHHH, HEBHAHMDBIi ¥ HECJBILIH-
MblH 06pa3 (PpawTomM). B 3aBHCHMOCTH OT pa3BHTHs Tex
HAW MHBIX YyBCTB HA DA3HBIX CTPYKTYPHBIX YPOBHRX Ye€JO-
BeK MOXeT OTKAHKATLCA Ha (DauTOMH JKHBBHIX M HEeXHBHX
o6bekToB. [IpH 3TOM O HOMNKEH «HACTPOHUTBHCA» HA OOGDBEKT
MOKCKA, afaNTHPYA COOTBETCTBYWOUIEM OOpDA30M CBOIO MHO-
rOYPOBHEBYIO CEeHCOPHYI CTPYKTYpYy. Ias -sddextneBHOM
nacTpoHkn eMy neobxonuMo amere of6pa3 Toro ofmBexra,
KOTOpHIH OH WuleT. B KadecrBe mpHMepa TAKOH HACTPOMKH
¢ noMouib®d 06pa3sa MOXKHO NPHBECTH 3HAKOMOE MHOTUM
rpubnukaM HWalaiogeHHe: TpyAHee BCero HaliTH mepBHHA
TpHO, a Koraa XoTA Obl OAHH TPHO JIEXKHUT B KOP3HHE, 1O-
HCKH HAYT FOpasio ycneluxee,

ChenoBatensiio, 4ei0BEKa MOXKHO pacCMaTpHBaTh Kak
LIKPOKOMOJIOCHBIH TONAHPE3OHAHCHBIE CNeKTPOMeTP, B KOTO-
pOM CpeAH NPOUYMX HA CBOHX YPOBHAX MoryT paborate H
MArBHTHLIE pe3oHaucwu, Hampumep, SIMP  Guosornyecku
BAXHbIX 3JEMEHTOB B 36MHOM MACUHTHOM NOJeE.

Caenyer OTMETHTh, YTCO HE TOJABKO 4YeaoBeK cnocobex
K OnonoKauud, MHOrHe »HBOTHbIC, HaceKOMbie, NTHUB H
puibnt o6aagawt cnocobHOCThIO Ge30MHBOUYHO ONmpenesiTh
paszanuHble o0bexkTh. Hampumep, HeKOTOpble HACEKOMBIE
MOryT Haxe CEJEKTHBHO YYBCTBOBATH T€ HJIH HMHBIE€ XHMM-
YyeCKHe 3JeMeHTbl. (IDTH sBAeHHS MoAPoGHO M BecbMa MoO-
nyJasipHO paccMorpeHtl B KHure Cumaxosa I0. A. «)Kusble
npu6ophI»).

Uro e Takoe Ouonokaumsa? SiBieHne OGHONOKaUHH
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(paibille ee Ha3pIBAJH ellle JO30XO0ACTBOM, BOAOHCKATEAb-
CTBOM, PYAO3HATCTBOM, Ke3JAOHOCHTEAbCTBOM, GHOQH3dHue-
CKHM 3DEKTOM) H3BEeCTHO HeJOBEYECTBY € He3amaMATHbIX
spemed. C noMollsi0 pa3iBOeHHON BETKH HAM JO3H JOAH
H3AaBHA HCKaJaW (H HILYT 10 CHX NOp) BOAY, KapCTOBLIE
o0pa3oBaHls, 3aJeXH PYyAL, RedTb, NOA3EMHBHE KOMMYHH-
KauHH, Tpellurbel ¥ np. Cefiuac B8 6HONOKALHOHHOM MeTOAe
yaile BCEro WCNOJb3YyeTcss MeTasanveckas paMka B dopme
O6yksul «I'» nan «[I». aybuua pacnosnapahus ROA3EMHLIX
00BbEeKTOB ¢ NOMOILbLIO TAKONH PAMKH MOMKET AOCTHrATh CO-
TeH MeTpoB. PaMka, Haxoxauwlascs B pyKax omepatopa,
CBOHM NOBOPOTOM KaK Obl CHTHZANZHPYET O npHOAMNKeHH
K HCKOMbIM OObEKTaM, :

B nocaepnee BpeMa mpumeneute GHOAOKAUHOHHOTO Me-
TOAA 3HAUHTEIbHO pacHlHpHAOCh. Cefiuac ¢ NOMOMLIO pam-
KH 3KCTPaceHChl MOTYT H3MepHTb «(HOnmoJe» Yes0BeKa, Ho-
CTaBHTb ANArHO3 3a6o/NeBaHus H T. N. BoaMoXHO, BOKpYT
3TOre ellle MHOMO HEHAYUYHOro, Jaxe iapJaTaHcTBa, Oa-
KO €aMQ sABJeHHe OHONOKALKH CYILeCTBYET NOCTOBEDPHO i
€ro HeJib3s HTHODHPOBaTb B COBPEMEHHOH HayKe.

B ofuiem cayyae noa 6GMosoKauHel NOHHM2IOT CBOEOG-
pasublii cnoco® MHAWKALHH PasaudHbix 00BEKTOB, HaxoAf-
I(MXCH BHE YYBCTBEHHOTO BOCHPHATHA. BacHellimMH cBOf-
CTBaMH OHONOKALHH ABAAIOTCA CJACAYIOLIHE: BO-MEPBLIX,
CnocoOHOCTH K Bell oOHapy)KnBaer AaJeKo He Ka’KAblil ye-
JIOBEK, BO-BTOPLIX, UYBCTBHTENbHOCTb ONEPATOPa K GHOMO-
KauHoHHoMy 3¢ dexTy HenoCTOAHHZ, OHa 3aBHCHT. OT MHO-
THX BHYTPEHHHX H BHeWHHX ¢akrtopoB. BuauMo, HmenHo
3TH CBONHCTBA BBI3SHIBANNW DPaHbHIC U Bb3LBAOT TENepb ro-
pAYHe CHOPHl OTHOCHTEJBHO CaMOro sBJjeHHs OHonoKa-
LHH.

fTockoabky He xaXKAHIR 4eNoBEK CnocoGeH k OHOsOKA-
LUHH, TO B ApEeBHHEe H CPEAHHE BEKa JO30XOACTBO YacTo CBA-
3HIBAJIOCh C AbABOJALCKOIN cujoli, ¢ carauoil. Ilepsoe npo-
fIBleHHe HAYUHOTO NOAXOAA K JIO3OHCKATEJLCTBY OTHOCHT-
ca K XVII B, xorna wHemeuxne wmonaxn [I. llorT K
A. Kupxep Bmepshie BHICKA3aJH 3ApaByid MbICAb O TOM,
YTO ABUMCHHE NAJOUKH B pyKax J030X0ALa CBf3aHO ¢ €ro
6ecCo3HATEIbHEIME  MbIINEUHEIMA ABHxeHHAMH. [IlomeiTka
CBfA3aTh ABJReHHe GHONOKANHH ¢ ¢(u3Nkoll Onaa cjpesaHa B
1693 r. a66atoM BanjeMOHOM, KOTOPHIH CTpeMHACS N0Ka-
3aTh, UTO BpallleHHe J03H MOXKHO OOBACHHTL SBJACHHAMH
MarneTH3aMa H 3JeKTpHUeCTBa.

Bce mocaepylolilie MHOrOuHC/IGHHBIE MONBTKH HayyloOTo
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NOAXOAA K OHOJIOKAUHH TaK H HE NPHBEJH K MOJOXHTeMb-
HoMy pesyasTaty. Jlo cHx nop He yapanocs xord Obl B 06-
{IHX YepTax IlaMeTHTh YIOBJACTBOPHTE/bHOE OODBRCHEHME.
HAag nwoboro pu3nka (Aa H He TOABKO (PH3HKA) AOAKHO
6uTh YAHBHTEALHO M HENMOHATHO, moyeMy B kodile XX Be-
Ka ewle He PaCKpWTa Talra BpallleHHs B PyKaxX 4esNOBeKa
K3KOH-TO APOCTOR pOFYAbKM HJH paMkH. [axe Ha camy
LeAeco06pa3HOCTL H3YYeHHs OHOJIOKALUMH B Hallle BpeMms
NPOAOAKAIT CYUWeCTBOBATb IPOTHBOMNOJOKHbE B3TAAAM.
HexoTopbie cuHTaloT, 4TO AajbHelliHe HayyHbie HCCAEAO-
Bahus B 3TOH obsacTH Henenecoo6pa3Hbl, MOCKOAbKY GHO-
AOK2UHA He MOMKET KOHKYDHPOBATb C HaAeKHLIMH H BeCb-
Ma COBEepLUIeHHHIMY COBPEMEHHLIMH TechH3INYECKHMH MeTO-
Aamn. OfHAKO H3BECTHO, YTO HCTOYHHKH BOAbI MOXHO HC-
KaTb H TeM H APYFHM METOAOM, HO B OTJAHUYHE OT reodHsu-
YeCKOro MeTo4 OHOAOKALHH NO3BOASET HaXOAHTb HMEHHO
MpUroAHYI0 A4 THTbs Body. Kpome Ttoro, 6uosoxkauus or-
paxaer AsselHe Oonee LIHPOKGE, 4eM NPOCTOH NOHCK TeX
AR HHbiX -00bekTOB. IfoaToMy Henb3s npeHeGperatb TeMH
YHNKAAbHLIMH CBOHCTBAMH YEAOBEKA, KOTOpble NPOABJAIOT-
cst B 3pPexre GHOTOKALHH.

B HacTofAuwiee BpeMA cyulectByeT MIOMKECTBO TFHUMOTES,
0GDbACHALNX ‘OHOMOKALHIO, B HaCTHOCTH pe3OHaHCcHas TH-
novesa, ocHoBaHHas Ha 3¢¢exkte AMP. Vpes posMoxHOM
cBa3y 6uoaokaunn ¢ IMP Obiia Bhnepsbie BbICKasata B
1962 r. ¢pauuysckuy ¢pusnkom H. Pokapom. On paccyx-
Aan caeayrowuM o6pa3oM: 4eOBEK NOCTOAHHO HAXOAMTCH
B MarHHTHOM MOJAe 3eMJ/H, BeAHuHIla KOTOpOre ila mpors-
JK€WHH CyILULeCTBOBAHHA UEJOBEYECTBA [OUTH HEH3MeHHa.
[pi naadun BHEWHEro MEPeMeHHOre MarHUTHOTO MOJR B
TEeNe yeJoBeKa MOMeT BosHUKHYTL SIMP, xoropwit W naet
HMOYJbC, «3aNyCKaoWUA» GHOJIOKAIHOHHYIO peaknuw (no-
gopor pamkx). Ho nepemenHoe MariHTHOe noje Ha Jemae
CylllecTsyeT {I0BCIOAY M Bceraa. Yesosex MOCTOAHHO Haxo-
AHTCA B YCNMOBHAX €CTECTBEHHOTO 3JIEKTPOMArHHTHOro ¢o-
Ha MWIHPOKOTO AHama3zoHa uyactoT. [loatomy nonupe3sonalic-
HUIF CMEKTPOMETp 4eJIoBeKa, B TOM uHcae Ha ocHose SIMP,
paGoTaeT ‘HeNpepLBHO H B MOMEHT BXOMIAEHIIA B KOHTAKT C
(PanToMoM 06BEKT2 BO3HMKAET OTKJAHK B Bliae OHOIOKALN-
ONNOI peakuuu.

A Kax Xe 6mTh € paMKou? Kak oua rpancdopunpyer
OTKAHK UeA0BEeKa B CBOHX ABMMeHHuAX? OAHHM H3 TJA3BHBIX
ACCTHXEHH MOCABJAHHX JeT B H3YUeHHH OHOJOKAWIH #B-
AAETCH DPEANOIONKEHe O TOM, 4TO OOBEKT NMOUCKA AeHCT-
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ByeT HE HAa CaMy pPaMKy, a Ha OPraHH3M .ye.JOBeKa-omepa-
Topa. PaMKka B pykax oneparopa Hrpaer poib CTPEAKH
npubopa (cnexTpoMerpa), HRAHKaTOpa, TpaHchOpMUpPY-
IOILEr0 3KCTPACEHCOPHbIe OWMYIEHHSI B UYBCTBEHHOE BOC-
NPHATHE,

Kak uenoBek MOKeT BOCNpHHAMATL BO3JeHCTBHE 06b-
€KTa, HAXOARIHNErcCA BHE 30HB UYBCTBEHHOTO ollyllenus?
Mpt nionaraem, Uto OTKNHK OPraNH3Ma Ha BXOXKJeHHe B
KOHTaKT ¢ (aHTOMaMH pPas3JNYHBIX OOGBEKTOB NPOUCXOAHT
HAa PasHBIX CTPYKTYPHBLIX YPOBHSAX, B TOM YHCJ€ HA aTOM-
HO-MOJEKYASAIPHOM, OHOXHMHUECKOM, (PH3HONOTHUECKOM 1
APYIHX € ywactHeM OHOJOTHYECKH BaMHHIX XHMHYECKHX
anementoB. Hanpumep, npu JIMP-p3anmopeiictsnn  3gek-
TPOMATHHTHOTO CHIHAJIA OT HCKOMOTrO OGBEKTa ¢ MarHHTO-
AKTHBHLIMH H30TONAMH B OPTaHH3Me Yell0BeKa NPOHCXOAAT
H3MEHEHHSA B OHOXHMHUYECKHX PEaKuMsiX, YTO RPHBORMT K
COOTBETCTBYIOIMHM H3MEHEHHEM ero (H3HONOrHYECKOTO N
NCHXHYECKOro cocTosHHA, ONBTHEE ONepaTopsl MOryT Ouly-
Inarth 3TOT OTKJKK OpraHH3Ma u 6e3 NMOMOLLH paMKH.

Ans o6bACHeHHA BpallleRHS PaMKH NPHBJEKAOT HEKo-
TOpble NOHATHA H3 NCHXOJOI#H, HanpHMep HACOMOTOPHLI]
38KT M ycTaHOBKa (HacTpoiika). HaeoMoTopHbMP BasmBaioT
TAKHEe JIBHKEHHS, KOTOpHe€ BH3HBAIOTCA GeCco3HaTeNsHON
peaxunel Ha OAHO JHWIb MBIC/IEHHOE NMPEACTaBJeHHe O ABH-
Aenui. Tlog HICOMOTOPHHIM aKTOM NOHWMANT HE TOABKO
COGCTBEHIO ABHXKEHHE, HO R HanpgiKeHWe MHUNL i NPOCTO
mepenauy HepBHBIX HMNYJ/bCOB 5THM MHLILLAM NPH MbICAEH-
HOM IPEACTABJCHUH © JIBHXXE€HHH. YCTAaHOBKa B MNCHXOJO-
I'iH — 3TO TOTOBHOCTH Y€JOBEKAa K ONPeAeNeHHON AKTHB-
HOCTH, K peakuHH Ha CTHMYJA HAH cHTyauuo. ®uxcrAposan-
HHE YCTaHOBKH MOTryT OLITh 6ecCO3HaTeNbHON CTYREHbIO
peryJauitH noBeLeHHs.

Takum o6pa3oM, PHIHONOTHYECKHE H NCHXHYECKHEe W3-
MEHeHHA, NpPOHCXOoAsLIHe NOA AeHCTBHeM HHPOPMAUHOHHO-
ro cHriasa O0bEeKTa, NMOACOSHATENbHO BHISHIBRIOT Y Yesn0Be-
Ka pa3BuTHe NPHTOPMOXKEHHOTO HAEOMOTOPHOTO aKTa CO-
r1acHo BHPabOTaHHON (HKCHPOBAHHON YCTaROBKE H MO-
BopoT pamkH. Kak BuauM, B 9TOM (eHOMEHE HeT HMYero
MHCTHYeCKOro. BaiKHO NOHATL TONBKO, KAK PE3OHAHCHBH
OTKJMIHK B Opranusme Ha Bo3gelcTBHe 06BEKTa cnocoben
NPHBECTH K ABHXEHHIO MBIINL PYK H COOTBETCTBEHHO K MO-
BOPOTY PaMKH.

[Tono61o TOMY Kak MarTHYeCKHEe BeHleCTBa, COHepiKa-
iMe MarHWTOAKTHBHLIE H3QTONH, BHICTYRAIOT B POJH 3feK-
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TPOMATHHTHBIX PETPRHCJATOPOB HJ/H YCHAHTENEH 3IAEKTPO-
MArHHTHOrO M3JIYYEHHA OKpyXaiollell cpean, TaKk H NOpH
OHONOKAUMH KaKoro-inbo o0BbeKTa MONKHO ROBLICHTb YyB-
CTBHTEJALHOCTD, HCNOAB3YS CYCHAHTEb» CHLHAJNOB OT 00b-
€KTa, HPeACTaBAANILHA COOOH BELWIECTBEHHBIA H CTPYKTYp-
Heiit o6pas Hckomoro o6bekTa. Hanmpumep, npu 6uonoxa-
LUK 30JI0T2 B 3€MHOH KOpE B KaYeCTBE «YCHAHTEAA» HC-
TOAb3YIOT KYCOYEK 30JI0Ta, MPH MOHCKE H3YMPYAOB —— KpH-
CTaJN H3YMpYZAa.

YuntoiBad 3aBHCHMOCTb YacToTnt SIMP or meanmunum
MOCTOAHHOI0 MAarHUTHOTO NOJHA, CAEAyeT NPEANONOKHT, YTO
Groaokaunounntil s3ddekr, cpazanunit ¢ AMP, Gyzer 3apH-
CeTh OT BeJUYHHB! FeOMAarHATHOIO TOAA H €ro BapHalHi.
OnBaKo MHOFOYHCAEGHHbBIe HCCACAOBaHHS OHONOKAUHOHHOrC
adderTa nOKa He NAIOT JOCTATOUHBIX OCHOBAHHH YCTaHO-
BHTb NMPAMYIO CBA3b MEXKAYy H3MEHEHHEeM reoMarHHTHOro mo-
a8 ¥ OHoaoKauuoHHsiM 3ddekToM. O KOCBeHHOH CBA3H
MOMHO CYAHTb MO [AaHHBbIM Kopudes OTeuecTBEeHHOH OHO-
aoxkauun H, H. Couesanosa: OuosoxkaunoHuulit 3p@Pexr
pasJnyeH B pa3HbiXx TeorpauiecKuX TOYKAX H HMEeT XO-
pOIIO BbipaeHHBle CYTOUHbIH 11 ce30HHbIll puTMb. [lpw
5TOM COBEPUWEHHO HeoGsI3aTeNbHO CYHIECTBOBaKHE YeTKOH
KOPPEeNALHA MEXAY BapHalHAMN OHOMOKAUHORKOrO 3¢ dek-
Ta W FeOMArHUTHOTO MOJA, MOCKOABKY H2 OHOAOKAUHOHHMII
3¢ (PexT 0Ka3blBaeT BJHAHHE MHOMXECTBO APYrHX BHEWHHX
dakTopoB. A ecam yuecTb eille H BHYTPeHHee COCTOsHHE
YeJJOBeKa-ONepaTopd, TO CTAHOBRTCA NIOHATHO{ caabas Boc-
UPOH3BOAHMOCTE  OHOJNOKAUHOHHOrO 3(dexta, paBHO Kak
fl APYTHX IKCTPAceHCOpHLIX aABaeHull. Takke He OHAO ycTa-
HOBJIEHO KOppeasiuiu $HuosokauuouHoro sdpdexkra ¢ npaH-
HbIMH H3MEHed#il pacmpocTpaHeHHsT 3JMEKTPOMATHHTHOTO H3-
Jlyyenns B IWHMPOKOM AHanasoxe yactoT. Ho u 3mech co-
BeplieHHO He 0653aTesbHO HMETbh YETKO BblipaXKeHHbie KOp-
pensauuH. Begb 4yBCTBHTeJIbHOCTb ONEpaTopa Kax NOJHpe-
30HAHCHOIO CNEKTPOMETPaA 3aBHCHT He TOJbKO OT MHOXe-
CTBA BHEMIHUX (PAKTOPOB, HO H OT MCHXHYECKOro H HH3uO-
JOFHYecKOro ero coctoAHHA. [losToMy sKcTpaceHcOpHbe
CMNOCOGHOCTH 4eN0BEKAa He €CTb BPONKAeHHble, HeH3MeHHble
erg KauecrBa.  OHM NO/JXKHBl ONPERENATLCT MeCTOM H obpa-
30M, XH3HY Ye/0BEeKa, €ro INHTaHHeM, NOBERCHHEM, COLH-
A7bHBHIM OKPY)KeHueM, BpeMeHeM CYTOK, roja H T. A.

3aKOHYHTH 3TH KPAaTKHE Pa3MblILJIEHHT O OHOMOKALHH
Xxorenocs Obl ¢ HagexxOf, YTO HalM NpeacTapjierus o6
3TOM (EHOMEHEe CMOTYT HHHUHHPOBATL BHHMaHHE IHPOKOro
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KPYTra HCCACAOBATEICH K TeM norpanmynmm obractam H
CTBIKAM HayK, rjae cJeAyeT HCKaTb OTKPBITHS HOBHX As/e-
uuli, No3soARIOUIHX Tayb:Ke DOHATHL YHHMKAIbHBE CBOHCT-
B3, NPICYLEINC YENOBEYECKON TipHpoIe.

KOCMUYECKOE YINPABJIERHE
NCHUXHKOH YEJIOBEKA

dusityeckoe COCTOSHEE YeJoBeKa riiy0oKo B3aiiMocBa3a-
10 ¢ ero ncHXKKOH. MapecTHoe Bbipajienne «B 310pOeOM
TeJe — 310pPOBBIi AYX» He COBCEM BEDHO OTPEMKIET 3Ty .3a-
BucHmocTb. Hagepho, Gonee npaBiabho 65170 OB TOBOPUTH
06 ofGpaTHMOli B3aHMOCBA3H, AHHAMHYECKOM ]ABHOBECHH
(AyX=+7€J0), B KOTOPOM TPHUHHHO-CIEACTBEHHLIE (BR3M
HeNpepLIBHO OCHNARHDPYIOT KaK 10 BejANUNHe, Tak i Nu Ha-
NpaBJeHHID.

Ho B 2T0M AHMHaMHYeCKOit B3aHMOCBA3H, NO-BHAHMOMY,
NCHXHKA BCe-TaKH BIPaAeT BeAYLYl0 poab NO QTHOLEHHIO K
Teay, KOTOpas NPOABAACTCH B 32KOHOMEpHOR COrnacosaH-
HOCTH BCeX MHOTOYHCJEHHBIX YPOBHell Opranusaundyu MXHBO-
ro: OT aTOMHO-MOJIEKYJAsiPHOrO A0 MeHTajbHOro. Jlaxe 803-
AelicTBYS HAa HUXKHIE CTPYKTYpPHbi€ YDOBHH OpraHtsMa,
MOKHO OKA3biBaTb BJMSAHNHE HA €ro NCiXHYECKOe COCTOsHuE.
Ha »37ToM npxHUMNe, HanpuMep, OCHOBaHO OeiicTBHe 3ana-
XOB, NCHXOTPONHbIX Fa30B, HH3KOYACTOTHBEIX . {HA(PA3BYKO-
BhlX) KodeSauuit u Apyrux QPH3IHKO-XHMHUECKHX HocHTe el
HApOpMaLLEH,

[TpuopuTeT NCHXMKK DNepel TENOM OTPaXKaercs € BO
MHOTHX ACTPOJOTHYECKHX W MHCTHYECKHX. NOCTPOCHHAX, B
KOTOPBIX BAaXHOE MECTO OTBOAHMTCH BOJIE Y€JOBEKa, CAocob-
HOH YNpawasTbh TeroM H cyAbboi. . Hatepnperauus ropo-
CKONa 3a4aCTyl0 HAYHHaeTCs ¢ aHaau3a BJAHAHHA NAaHET
W CO3Be3/Hit Ha TNCHXUYECKOE W IMOUHOHAJBHOE COCTORHHE
yeaoBeKa, H TOJAbKO TOCAE 3TOr0 pacCMaTpHBAETCA BAHA-
HHe Ha ¢usHueckoe Teso. B kabbase — ppesHeR MucTHUE-
CKOIt TPaAHIMH, OCHOBAHHOH Ha BO3MOMHOCTH. BOCXOXAE-
HMA CO3HAHHMA YeJIOBEKA «K BLICiueMy coiody ¢ Borom», —
NpH3HAB4Jsiach B3aHMOCBA3b AECATH 3MaHauui bera, npu-
CYHAMX KaK uyejoBeKy, Tak W Bceeaennoit. KabG6anncruue-
CKas CXeMa ynpaBJieHHS YesiOBeKOM — «JPeBO HH3HH» —
NpeACTaBsieT HATAALHYIO HAJIOCTPALHIO B3AHMOCBA3M MAa-
HeT ¢ CO3HaHneM veiopeka (puc. 1).

«YTo HaBepXy, TO M BHH3Y», — TOBOPHAH APEBHHE efH-
NeTCKHe Xpeibl N WHAWACKHE OpaMuHbl. IJTOT OCHOBHOW
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Yapernbo
Sttt

“[APEBO JKU3HH

Puc. 1. KabGaancThueckas ¢xema KOCMIYECKOro YApaBleHis 4enose-
KoM (oTcyTeTByer {layTon)

NPHHUHN CHMMETPHH MHPO3ZaHHA Obli H OCHOBHBHIM MeETO-
QONOTHYECKNM NPUHUHNOM ApeBHHX yueHnX. Mx npeactas-
JeHHA O B3aWMOCBA3SX uyenoBeka H Bcenennoit Guian ropas-
10 OoJjee YeTKBMH K PAa3HOCTOPOHHHMH, UEM B COBpeMEH-
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C- Caunye
1 - Mepuegpucic
2 - Benepa
3 - Sesttatt
4 -~ Mape-
5- ¢

6 - JOnumepe
7 - Camypr
s-

9 - Hewrype

{
g

“ HPUCTAM SKH3HH *

‘Pue, 2. Cospemenuas kaGbanucTHuecKas cxema caran nnawer Coa-
HEYHO CHCTEMB H 4eoBeKa

HOM eCTECTBO3HAHWH, HECMOTPA HA ropasgo Goablinil 06L-
‘M HalllHX 3HaHHH.

Ceituac, koHeuHo, KaG0aNHCTHYECKHE CXeMbl TNPEACTaB-
AAWTCA HAM HaHBHBIMH H HecoBepUIeHHbIMH, HOO OHH ie
YYHTHIBAIOT BCeX H3BECTHHIX NJAHET H HX OKDPYXKEHHS
{cayTHHKH, Koabua). Jloruyeckn OoJsee CTPOHHOH, Ha Hall
B3rAAN, SBAseTCS OOBbeMHas (OOAeKa’ApPHUECKAA) cxema,
oTpaxawollan p3anMoaeiicTsre uenoseka W ConHeuHoli cH-
creMbl (cM. puc. 2). B 3Toii cxeme (KKpHCTasIe KH3HH»)
Hawn cebe MecTo Bce H3BecTHbie mAaHeTLt ConHeynod cii-
CTeMbl, H KPOME TOFQ, H3 OOILHX reoOMeTpHYECKHX coodpa-
MEeHHHi CHMMeTPHH B HeH AOMYyCKaeTcs CylIeCTBOBaHHe He-
H3BECTHOMl NOKa AecATON N/aHETH (HE3IaNOJHeHHbI y3ed
Ne 5 na puc. 2). Kak chaenyer H3 3TOif CXeMH, PpasMepbl
HEH3BECTHOH MJAHETHl AOJAXKHH ObTh 6AH3IKH K pasMepam
Mapca, a ee op6ura (WaH uacThb OpOGHTHI) MOXKeT ObTh
pacnofoXeHa MexXAy MepBHM NMOACOM aCTEPOHAOB (Manuix
II71aHET), KOTOPLi K CaM MO HEeKOTOPHIM MpeAnocA0oKeHHAM
NpeiacTaBiseT cofofl OCKOAKH HEKOrAa CyillecTBOBaBluel
necATol naaHetH, H opbOuToit MOnutepa. Coobmenus o6
OTKPHITHH AECATON NAAHeTH YXe HEeOAHOKDATHO NOABAA-

46



JAHCh HA CTPAHHNAX HAWMX HAYYHBIX W3JaHHH, HO, He MOA-
TBEPXKACHNBIE NPYTHMH aCTPOHOMHYECKHMH HabAI0NeHHAMH,
OHH TaK H OCTAIOTCA JHIUb JI060NMLITHHM aCTPOHOMHYECKHM
KYPbe30OM.

Mucrnyecknii Xapakrep acTponoruyeckux u xab6anu-
CTHYECKHX BO33peniii He NO3BOAAN N0 CHX NOp KHCNOJB3O-
_BaTb HX B Hay4HuX, B YACTHOCTH NCHXONO[HYECKHX, HCCJe-
nopannsx. Peyb naer OTHIOAL He O CHHTE3€ MUCTHKHM R
HayKH, a JxWb 06 yuere B HaYYHOM MNOHCKE HEKOTOPHIX
JApPEeBHHX BO33peHHi, M30ABAEHHBIX OT MHCTHYECKOrO HaJje-
Ta. Xoresoch Gn HAMEATHCHA., YTO H3INOXKEHHas Bhbillle FHNO-
Te3a BJHAHHA NJAHET Ha XHMHUECKHe 3JeMeHTH NpPeAcTa-
BHT NCHXO/IOTAM HEKOTOPHIC OCHOBAHWA A/15 yueTa B CBOHWX
HCCCAOBAHMAX  ACTPONOFHYECKHX W KabOaAHCTHYECKHX
cxeM. A noxa monpobyem Ha OCHOBE PE3OHAHCHBLIX MO3HUHI
NPOBEPHTH NPEJCTABACHHS APEBHHX O KOCMHYECKOM YHpaB-
JEHYH HCHXHKOH YenoBeKa.

B coBpemenHOll MeaHUNHe NpPH M3YYEHHM NCHXNYECKOTo
COCTOAHMA YeJOBEKZ AKTHBHO H C YCIleXOM NpHMeHseTcs
METOA 3HiedanorpaMM — 3anHcedi OHOTOKOB TOJIOBHOTG
MO3ra. BbiaeasioT HeCKOABKO XaPaKTePHBIX AHANA30HOB
YacToT 3NeKTpo3nnedanorpaMM, COOTBETCTBYIOLKHX ONpene-
MEHHHM  yyacTkaM Mo3ra. Taknx AHamasoHOB NATHb:
é-putv — (0,35—4,2 Tu), B-purm — (46—74 Tu), a-
put™ (7,7—13,4 I'n), B-patmM — (13,7—30 Fu), y-putm —
{31-——70 TI'u), #3 KoTOpHX HaHGONEE APKO BLIPAKEH (L-PHTM.
JI1060NBITHO, YTO YaCTOTa G-PHTMA COBMAJAET ¢ OCHOBHOR
YacTOTOH COGCTBEHHBIX 3JEKTPOMATrHATHBIX KonebaHui B
rao6anbHoM pesonaTope 3emas - HoHocdepa, KOTOphie
MOTYT HI'PaTh POAb YNPABASIOMINX W HACTPaMBAIOULHX CHF-
HAJOB LJIA reHepaTOpoB a-pHTMa Mosra. [Ipeanonoxenus
0 CBA3H Q-PHTMA € r106AJbHEIMH 3JEKTPOMATHHTHLIMH KO-
Ae6anuaMA (WYMaHOBCKHMH pPE30HANCAMH) yKe HEOAHO-
KPaTHO BHICKA3HBaJHCh reopnankaMu. Jleno remepn 3a
MELHKAMH, KOTOpble COBMECTHBHIMH YCHIHAMH ¢ reoH3HKa--
MH MoOrJiH 6bi IOKa3aTb HJIH ONPOBEPTHYTb 3Ty CBA3b.

HApyrue uacToTHbie XHANMa3’0HH 3HUeDAJOrpaMMB, BH-
AHMO, CBA3aHBl ¢ HHBIMHE YNIPaBJAAIOIIHMH CHPHANAMH, XOTH
Be HMCKJIOYeHO, YTO M OHH TaKXe MOryT TPaHCJIKPOBATHCA
uepes raobanbHbe KONeOaHHA pe3oHaTopa 3eMAsi — HOHO-
cpepa. Pasymeerca, nmpi NMOHCKE BOIMOXKHBIX KOppeastuuit
¢ cOOCTBEHHBIMH 9JIEKTPOMATHHTHBIME KoJNeGaHAAMA MO3Ta
He CAEAYEeT YNYCKaTh H3 BHAY HH OZHOFO BHelIHErc HCToY-
HHKA COOTBETCTBYIOMIHX MO vacrove curhaaos. [na aumana-
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30Ha 4acTOT 3HuUedAMOrpaMMu yeaoBeka TAKOBBIMH MOTYT
OLiTL KOPOTKOMEPHOAHbIE KOJeGaHUA reOMarHHTHOrO MOJIA,
arMocepHKH, OYeHb HH3KOYACTOTHHIE H3JAYYEHHS MATHHTO-
chepnl 3eMaH, APOMBILLNIEHHBE 3JEKTPOMATHHTHIE NOJAA H
npoune.

[Tockonbky BeAKHIE ynpaBAsOUIHH CHMHAM, OYEBHIHO, He
MOXeT OhTh NPOCTHIM CTATHCTHUECKHM CHICHAJAOM C HEeMs-
MEHHbIM CNEKTPOM, TO N 3IHUetasorpaMma ue/oBeKa npei-
.craBaser cofol He 3acTLBWYIO (oTOorpaduio 3JeKrpomar-
HUTHLIX KONeGaHHH MO3Ta, a4 CAOKHYIO AMHaMHUeCKylo Kap-
THAY. JHHAMHKY MarddTHRIX OTK/AHKOS TOJOBHOTMO MO3ra
ye10BEKa RAeT BO3ZMOMHOCTH HCC/eLOBaThb MeTod AHHAMI-
4eCKOro MarHHTHOFO KapTHPOBAHHMA MoO3ra, paspabotan-
wotit KO, B. Tyasiesnm n 2. 3. Foankom. MarHuraas Kap-
‘Ta MO3ra HeNpepelBHO <«IALIWIHT», «KHBET», T. €. CHeKT-
panbHbI COCTAB MArHUTHOTO OTKJAHKA MO3ra fipeTepleBaeT
NOCTOSIHHbIE H3MEHeHHd, CBA3AHHLIE He TOJbKO ¢ MbLiCiH-
TENbHON [esiTe/LHOCTbIO UeJOBEKa, C ero COCTOSIHHEM 8 34-
BHCHMOCTH OT BPeMEHH CYTOK, rofa u T, A., HO H C BLell-
HHMU 3/ieKTPOMArHUTHBIMH BO3AeHCTBHAMM.

VIMenHo 3TH BO3AeliCTBHA MOTYT SIBAATBHCS TeMH «iieBli-
AMMBIMH HHTSIMHY», KOTOpbe, N0 MHEHHID PYCCKOTO (uU.JI0-
<cota n ncuxosora 1. JI. YeneHcworo, npHsBOAAT 8B JABHHE-
HHe CBOEOOpPA3HYI0 MAUIIHY — ueioBeka. A I[0CKOAbKY
BHEMIHHE BO3JeHCTBHUA [EeAPepbIBHO MEHAIOTCS, T0 W Yedo-
BeK BCerxa pasjuueH. OH He NMeeT OAHOFO ROCTOAHHOrO
H pemnsMeHHOro «$» nan «3ro». OTHOCHTENBHOE BHEUIHEE
MOCTOANCTBO uedoBexa OOGMaH4YKBO i HeecTecTBenHo. Ono
He OTPa’kaeT MOCTOSAHHO CYMUECTBYIOLIUX H HENMPEePHBHO Me-
HAOIWKXCs B3almocBaseil Kocmoca u vesopexa.

KaxoBel Xe ROJIXKHb OLITb FeHEPATOPbl 3THX BO3JXEHCT-
BHi1, YNPAaBAAOLIUX PHTMAME 3JeKTPOMarHHTHBIX KoJaeBa-
Huii Mo3ra? OueBHaHO, 4TO npH Haubosee 3P(PeKTHBHOM
{pe3oHaucHoM) BO3AelCTBHH YaCTOTHl YNPaBAAIOUIHX CHC-
HaNOB AOJIKHBEL COBNAIaTh ¢ COGCTBEHHLIMI! YacTOTaMH KO-
Aebanuil mo3ra, T. €. BHOBb He0oOXOAMM pe3oHaHc (corsa-
COBAHHOCTE NAapaMeTPOB BO3AEHCTBHA ¥ OTKJAHKA), HO B OT-
anyie ot AMP MaraHTOAKTHBHLIX H30TOMOB ITOT PE3OHAIIC
NpoABAALTCH yXe Ha 60/e¢ BLICOKOM, MCHXHYECKOM, YPOB-
ne.

Ecal HCXOZHTH M3 3JEKTPOMATHHTHOH NPHPOALI ynpas-
ARKIOMWHUX CHIHAJO0B, TO COOTBETCTBYIOLIHE BCEMY RHANA3OHY
uactot 3HUepagorpamm (0,35—70 I'u) aauuwl BOAN TaKNX
CHTHaJM0B B BakyyMme OyayT COCTaBJAATL THICHYH H AaME COT-
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HH ThicAY KHAOMeTpoB. KOHKpeTHOe 3HaueHHe ANHHBL BOJ~
HH AAA KaXA0TO PUTMA KOJCOaHHA MO3ra MOKHO NOJYYHTH
C nOMolLbLI0 H3BeCTHOH ¢opMyan: A=c/f, rae » — paunxa
BOJHbL, { — YacTOTa, ¢ — CKOPOCTb PACIPOCTPaHENHS 3NeK-
TPOMArHHTHEIX BOJH B  BaKyyMe, paBHasg MNpUMEPHO:
300 TeC. KM/C.

PagnoacrponoMuyeckine HaGJIOACHHA MNOKA3LBAIOT, YTO
nwoboe HeGecHoe Teno SBJAACTCA HCTOUHHKOM 3JEKTpOMar-
HHTHOTO H3My4YeHHs B LIHPOKOR Mosoce 4actor. [lockoasky
co6CcTBeHHAA AANHHA BOJHBI H3JYYEHHS CBA3aHA C pasMe-
paMH H3ayvatomiero puGpatopa, TO YNPaBASIIOUHMH NCHXH-
KONl renepaTopaMH TaKHX KOJOCCaNbLHBIX PasMepoB (10 co-
TeH THICAY KHAOMETPOB) B NPHpPOAE MOryT OHITb TOJBKO
NJaHeTH ¢ HX CNYTHHK2MH H KOJIbLLAMH, CO3BE3AHA H pas-
JNHYHBIE NaasMelHble o6pasopanua B Kocmoce. Takne «re-
HepaTopbl» MOrytT S¢$@EeKTHBHO H3AyyaThb Ha 4acToTax
3/JEKTPOMATHHTHHX KoaeOaHHHl Mo3ra uenoBeka, pesoHaHC-
1I0 BO3JAEHCTBOBATb HA COOTBETCTBYIOUIHE YYACTKH MO3ra M
TaKdM O0pa3oM OCYMIeCTBJAATL KOCMHYECKOE YNpaBaeHie
NCHXHKOHR uyesopexa. M BHAHM, HuTO 3AeCh Habalojaerca
IIOYTH AOAHAA 2HAJNOTHA C PACCMOTPEHHHIM BLllle BJHA-
1H{HeM mnJaHeT Ha OHOXHMHYeCKHe peaKLuu. ToAbKO BMeCTC
yacToTel IMP MarHnToakTUBHEIX H30TOMOB C pasMepaM
NJaHeT CPaBHHBAIOTCA YACTOTH PHTMOB COGCTBEHHBIX 3.€K-
TPOMAarHHTHLIX KONeOaHHH YeJOBEYeCKOro MO3ra.

Kak Mbi yXXe roBOpuaM, B APEBHHX Kab6aaHCTHUECKUX
CXeMax YIpanjeHHe NCHXHKOH YeJOBeKa NPHNHCHIBAJOCH B
OCHOBHOM YeTbipeM NJaHeTaM-THranTaM, pasMepbt {1 cob-
CTBEHHLE YaCTOThl fnx) KOTOPLIX COOTBETCTBYIOT Cleay-
IOINIHM AHAMa30HaM YacTOT HUeAJNOrpaMMbl YeJ0BeKa:

KOnnrep (R=71400 kM, fuin=4,2 Tu} — &-purm.
Carypn {R=60330 kM, fan=49 Tu) — G-purm.
Ypan (R=26000 kM, fan= 11,5 Tu) — a-put™m.
Hentyn (R=23000 kM, fun=13 'n) — a-putM™.

OcHoBHOE I1ICHXHYECKOE BJAHsAHHE ApeBlHe NPUTIHCHIBAAN
Carypuy u Ypany, pasMepil KOTOPLIX COOTBETCTBYIOT 4Ya-
CTOTAOM 8- u o-puTMOB KoaeOauuit mosra. Hurepecuo, yto
Catypn n Ypan puaensioTCsi TakXe BO MHOLHX 4CTPO.10-
rHYeCKHX IIOCTPOCNHAX IIPIL PACCMOTPEIIHH HEKOTOPBIX 113~
MEHEHHH TICHXMKHM YeA0BeKa, ManpuMep NPOHCXOASINHX C
BO3pacToM. BuauMO, ¥ B MHCTHKe MWIOrRa ynaercs OTH-
CKaTb PAULHOHAJBHINE 3JEMEUTL!, et HMeTh B ocHoBe Y-
JaMeHTaNbHEIE HPEACTEBJAEHHS © KOCMO3EMILIX CBA3AX.
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Cneays nanee, MOXHO RPEANOAONHTH, YTO CJAOMHAA CH-
C€TeMa MHOTOUHCJEHHBIX KOMeW # CNYTHHKOB THX MAaHer
MOMKeT OBbiTh OTBETCTBEHHA 3a TOHKYK CTPYKTYpY 3HuUedano-
rpaMM (CIeKTp HEOCHOBHBIX YACTOT), KOTOPAs MOKA HHKAK
He CBS3bIBAJNACh ¢ BHEUIHWMY BO3AENCTBHAMH.

BcnomMunM TakXe, 4TO BO MHOPHX MHCTHYECKHX Yue-
HHAX HEKOTOPbIM MATHYECKIiM BELUECTBAM IIPHMHCHIBANACH
yysecHas Cnoco0HOCTb BO3AEHCTBOBATL HA MCHXHKY UeJo-
Beka. Corjacio paccmoTpeHHoMmy sBbiwe HAMP-mexannamy
B3aHMOJAEHCTBRA C XHMHUECKHMHM 3JAeMeHTaMH B cayuae
ynpabJjeHiss NCHXHKOH TJABHYIO POJb, MO-BHAHMOMY, HIpa-
I0T Te XHMHYeCKHe 3JeMeHTbl, ¥ KOTOPLIX pe30HaHCHHe Ya-
CTOTH MArHHTOAKTHBHLIX H30TOMOB B MATHHTHOM foJe 3eM-
JIH JIeXKAT B AHANa30He YacToT 3HUedajorpamMM yesoeeka.
K TakuM <«MCHXHUECKH AKTHBHLIM» 3IJIEMEHTAM OTHOCATCH
300070 (fpea=38 I'n), ypan (Jpea=39 In), upuanit (ama
MarHATOAKTHBHBIX H30TOMA C [pex=39 # 41 lu) u ap. [pn-
4eM 30JI0TO, BHAHMO, NOJUKHO ObITh JOCTaTOMHO CHJABHBIM
«FICHXHYECKY AKTHBHHIM» BeILECTROM, MOCKOJAbKY OHO #B-
Jasercst  100-mpouelTHHIM  MarHHTOAKTHBHBIM  U30TONOM
(Au'”), B cpere CKa3aHHOFO JIOASM, HCIBITHIBAIOWINM
ypesMepHyI0 CTPacTb K 30JOTHIM BeliaM, ciegoBano O6l,
TpeMe yeM HANeTh 30J0TOoe YKpalexHe (ocoberno 6.n3-
KO K TO/MOBe), BHHMAaTeIbHO H3YUHTb CBOK 3HUEDANOrpam-
My H OLEHHTb TOT YYacTOK CHEKTpa ee, KOTopuit COOTBET-
CTBYET De30HAHCHOR 4YacTOTe 3040Ta B JeHCTBYIOLLEM Mar-
HUTHOM TOJIe.

B npencrasiieHHH ApPeBHHX AaNXHMHKOB 30J0TQ Hepas-
PEIBHO cBA3HBaJ0Ch ¢ ConnueM. OHEKO COrIacHO paccMOT-
PEBHON MOAeJHd KOCMOH30TONHbLIX cas3ell Co/HNE He HMeeT
COOTBETCTBYIOIIUX cefe MArHHTOAKTHBHLIX H30TOMOB Ha
3eMmsie W Bpoge Obl He NOMKHO OK43blBaTh BJAUAHHE 112
6nocdepy. Ho umeHHo conHeuyHoe BJHAHWE Ha NPOLECCH
B Guochepe apaserca HauGonee zameruniM. [lo cyuiectsy,
6uocepa ecTs MPAMOE MNOPOXKICHHE COJHEUHOTO H3Jyue-
Hus. Bce mu «aeru Coanuas. U Ham, xoreuno, npexae
BCEFO HaJ0 NMHTATHCA OOBACHHTH ACHUCTBHE COJHEUHOrO H3-
JgyyeHHsl. DTOll TeMe MOCBSMEHO 10CTATOYHO (OJbLIOE HHC-
JIO HayuHblX My6JuKaiHi.

Ceflyac yXe HaMETHINCh oONpeledeHHble MOAXOIB K
OODBACHCHHIO MEXaHH3Ma BJNAHNA MIMEHEHHS COJIHeyHOH
AKTHBHOCTH Ha COOTBETCTBYIOLUIHE Npouecchi B GroChepe H
yesoBeueCKOM opranusme. OAHH H3 HMX, Hampumep, mpend-
NoJIaTaeT H3MEHeHHe CBOWCTB BOAH. LEcnM ydyecTs, Kakyio
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poJb BOA2 HIPAaeT BO BCEM JKHBOM, TO BOZHHKAET BO3MON-
HOCTb BIIOJIHE DAlHOHAJBHOTO OGBACHEHHS B3aHMOIEHCTBHS
KHBHX CYLIECTB C KOCMHYECKHMH cHiamu. PaccMmorpennas
3/leCb POJib MAarlHTOAKTHBHBIX H3OTONOB TaK)Ke AOCTATOUNO
dyHnamMeHTaNbHa, NOITOMY Y4eT MHX B3aHMOLEHCTBHA C
SJEKTPOMATHHTHLIMK NoasaMH Ouocdepbl elie Gonee mpu-
GaMIKEeT Hac K pasraake TaHH KOCMO3eMHBIX CBfA3el.

[To-BHauMoMy, ¢BA3L MpoUeccoB B GHocdepe ¢ cosrey-
HOfl AKTHBHOCTbIO, KPOME HEMOCPEACTBEHHOrO BJWAHUA H3-
ayuends CoaHua, MOXeT OCYINeCTBJATBHCA- TakKe NOoCpex-
CTBOM TpaHChHOpMAUHWH CONHEYHOH IHEPrHH NJaHETAMH
Coaneunoii cuctembl. Tlpy 3TOM H3 BCEro LIHPOKOTO CNEKT-
pa n3ayuernsi CosHua naaneta 3¢QGHEKTHBHO TOr/IOUL2eT
TOJILKO TY YaCTh H3Jy4Y€HHsA, KOTOpas COBAJaeTr ¢ ee co6-
CTBEHHOH yacToTol, a 3ateM nepeusayuvaer ee B Coaueu-
Hylo cHcremy. Bosmoxen u ofpaTsulii mpouece, Koraa maa-
HeThl BO3ZeHCTBYIOT Ha CojHNe H 3aTeM y¥Ke MOAYAHPO-
B&HHOE¢ NJIZHETHHIM BO3ACHCTBHEM COAHEUHOE H3JyyeHue
OKa3pBaeT CyMMaphoe BJHsSiHHe Ha 3eMJIIo, B YaCTHOCTH Ha
NCHXHKY YejoBeKa.

Briltie Mbl yXKe FOBOPHJIH O TOM, UTO BO3MOXKHA TpaHC-
dopManls 4acTOTH BO3AEHCTBYIOHIETO 3JAEKTPOMATHHTHOrO
curnana. B caeayoiem paszene GyayT paccMOTpeHbl lHe-
Kotopbie 3d¢erTH Tpeofpa3oBaHus MacTOTH. Takue vac-
TOTHO-NpeolpasoBakiible CHMHaAbi, NOAOOHO CHFHaAy € OC-
HOBHOH YacTOTOH, TAKXKe MOTYT OKa3biBaTb BJAMAHHE HA CO-
OTBeTCTBYIOIBE CTPYKTYPHbie YPOBHH OpPraHH3alHU XKHBOTO
BelWecTsa. ITO 3HAUHT, YTO IJIEKTPOMArHHTHOE BO3AEHCT-
Bie CoaHUA H HJIAHET Ha NCHXHKY desNoBeKa Oyaer or-
paXkaTbhcsl M Ha APYTHX YpPOBHSIX: HHXKe — Ha GHOXHMuYe-
CKHX DeaKUHAX B OpraHH3Me 4eJ0BeKa H ero (H3HOJOTHUE-
CKOM COCTOSIHHH, BLille — Ha COLHAAbHO-MOBEAEHYECKHX
peakuusax s ofliecTre.

TPAHCO®OPMALHS YACTOTbI
SJEKTPOMATHHTHOIO U3JIYYEHHUS
NMPU B3AHMOAENHCTBHH C BEIUECTBOM

CooTBeTcTBHE 4aCTOTHBIX [AKAMA30HOB SJEKTPOMATHHT-
1HOro HM3AyYeHUsl YPOBHAM HepapXHUecKOH CTPYKTypbl Bele-
CTBA He ABAAETCA XKECTKHM, OAHO3RAUHO 3aKpenJeHHbIM.
Mur 3naeM, 4TO, BOSACHCTBYSl Ha OJAHH CTPYKTYPHbIl ypo-
BeHb BEHleCTBA, MOXKHO OKAa3blBATh BJHAHHE W HA Apyrue
YpOBHH. 3Ta BO3MOMKHOCTb OOYC/OBACHA YHHBEpPCaJblioi

5t



<CnOCOBHOCTHIO BELUIECTBA TPAHCHOPMHPOBATH BO3JEHCTBY-
IOIEHH 3JEeKTPOMArINTHHM CHIHAN B8 APYyTHE YacCTOTHLIE
JHARA30HbI.

IlpeoGpa3zoBaHiie 4acTOTH 3JEKTPOMATHHTHOrO H3Jyue-
HHS TIpH B3aNMOAEHCTBHH e€ro ¢ BRILeCTBOM B HaCTOfLlee
BpeMA ABJAAETCA MPEAMETOM HiTelCHBHBIX HCCAEJOBAaHHI BO
MHOTHX 00JacTsXx daykdH. J[ocratouHo ka3parb Xota Obl
CMeKTPOCKONHIO, UTOOLl NpPeACTaBHTL cefe KOJIHYeCTBO pa-
60T, NOCBAILEHHBIX 3TOM MpoGaeMe. ARaAn3 AHTEPATYPlbLIX
AaHHLIX TIOKa3blBaeT, uto 3ddexts npeobpasoBaHus Hacro-
Thi He OrpaHHYeHM KaKHM-TO Y3KHM MHANasoHOM, a pac-
ApOCTpaHeHbl TPAKTHUECKH MO BCeH WIKaje 3AeKTPOMartuT-
ubix KoaeGauuii. Hanpusmep, poasefictBue HHIKOH 4aACTOTH
MOJKeT Bbi3BaTb BLICOKOYACTOTHLIH OTKAHK CHCTEMLI, M HAO-
-6opor. [aBHOe, uTOOLl GLlAA COrAACOBAHHOCTL TMapaMer-
.POB BO3AEHCTBHA H OTKJ/HKA.

Sd ekt npeodpa3opatHA aCTOTH yA0OHO pacCMaTpH-
BaTb, HCXOAA H3 oOliefl CXeMbi Takoro npeobpa3oBaHus:
Boafefictane (f;) — cpema — otkaux {fo}. Haunbonswni
HHTepeC AJA 1laC NpeACTaBAAOT Te 3PPEKTH, B KOTOPBIX

Hafaiogaercs OOMbLLION YacTOTHLUT CABUD (|’iﬁi [>1).

Yalle Bcero OTKANK Ha Kakoe-1ubo Bo3LeHCTBHE perd-
CTPHPYETCA B8 ONTHYECKOM AuanazoHe u4acToT (f»=4-+8-
-10Y T'n). 3710 A8aenne Hasvisaerca tioMunecuexuned. Ilo
onpefenenno C. M. BapnjoBa, qoMHHeCUeHUHS NpeacTas-
Janer co6oii H30LITOYHOR HAJL TeMNepaTypHLIM CBETOBOE H3-
JyueHHe ¢ AJHTeJNbHOCTHIO, 3HAYHTEIBHO MpeBbilialoulell ne-
PHOA CBETOBbIX KojeGaHHii. ITO oNpeseneHHe NO3PONHIO
BbIICTHTb JIOMHHECUSHIHIO H3 APYrix BHAOB HEpaBlOBEC-
HOTO H3Jy4YeHHS H OTAEJAHTH ee OT TeMMepaTypHOro usay-
yeHns Ten. [lo .Tuny Bo36GyXAeHHR JIOMHHECUEHIHIO MOI-
pasznensaioT Ha $oTo-, peHTreHO-, 3JeKTpo-, XeMo-, Tpubo-
JHOMHHECUEHUHIO H APYrHe Buabl. BaXkHo, uTo crektp cwe-
YeHHsl He 3aBHCHT OT BHAa BO30ykaeHus. Buaumo, B dop-
MHPOBAHHH CTEKTPa JIOMHHECUEHUNH, PABHO KaK H AK000ro
-OTKJHKA, NIAaBHYI0 poab HrpaioT He THN H XapaKTep BO3-
NEeACTBHA, a XHMHUECKHIt COCT4B o CTPYKTypa BellecTBa-
npeofpasopare.na.

AuanasoH 4acToT AEKTPOMATHATHLIX KoneGauwmil, mpe-
o6pa3yeMbIX JIOMHIODOPAMH B BHAUMBIY CBET, OTPOMEH: OT
MOCTOSIHHBIX 3JICKTpliYecKoro W Marunteoro noned {f,=0)
A0 y-H3ayuewusa (f,>10% T'u).
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OcHoBHOe OT/IHYNE 3JEKTPOJIOMHHECUEHUHI OT APYFHX
BHAO0B 3aKAO4aeTCH B CROCOOe NMOABOAA 3HEPTHN K Belle-
CTBY: He NOCPeICTBOM H3JYUeHHsd, a ¢ NOMOUBIO 3JEKTpPO-
IOB,

BozgelcTBie nepeMeHsbiM 3/JEKTPHYECKHM NOAEM [pH-
BOAMT K 3/ICKTPOJAIOMHHECHEHTHOMY OTK.IHKY, SIPKOCTh KO-
TOPOTO 3aBHCHT OT YacCTOTHl BO3AeHCTBYOWero moas. Ilp#-
YeM 3Ta 3aBUCHMOCTL YaCTO HAMOMHHAET pEe30HAHCHYIo C
OAHUM HAH HECKOABKHMH MaKCHMYMaMH, KOTOpble pasany-
#bl 175 31€KTPOTIOMHHOPOPOB Pa3HOrO COCTABA.

KpoMe »3aexrponioMuKecueHunu, 3ddexTsi npeobpaso-
BAHHA HU3KOM 4YaCTOTbl B ONTHYECKYI0 Hab.I01aloTcs fipH
3NMEKTPHYECKOM pasprae B rasax. CpeueHHe B IJAEKTpHue-
CKOM paapsie B ra3e, CTPOrO IrOBOPH, HeMlb3fl OTHECTH HH
K TeNJOBOMY, HH K JRIOMHHECUEHTHOMY, NOCKOABLKY a30-
paspsAAHON NUAa3Me HeBO3IMOXHO MPHIHCATL ONpeAeeHHOMN
TeMneparypsi (y Hee HX no KpaHHefi Mepe ABe — 3eK-
TPOHHAA H HOHHO-aTOMHAR)}. TOJABKO TpH MaJ0i CTeneHH
HOHM3ALHH ra3a B pa3pfle ero CBeYeHHe MOMHO Ha3BaTh
3neKTponloMuHecerlel. B Apyrux cayyasx 3Toro caenate
HeNMb3A, HO AJIA Hac 3AeCb BaXHO TO, YTO MPH 3TOM n[po-
HCXOAHT npeodpa3oBaHHe YacTOThHL.

Kak ©u npe  3€KTPONIOMHHECUCHUMH, IJEKTPHUECKHE
Pa3pROb B rasaXx BO3OYMKAAWOTCA HCTOYHHKAMH ROCTOAH-
HOTO HJH NEepeMEeHHOTO HanpfAXeHHd, NOABOXHMOrO € NO-
MONIBIO 3AeKkTpoiaoB. BricokouacrotHue wan CBY saextpu-
YeCKHe paspaabl B ra3ax MOTyT CyUeCTBOBATH NPH MOJHOM
OTCYTCTBHH 3/ICKTPOAOB.

K s¢pdexram npeoGpasoanuss CBY B ceer OTHOCHTCA
apdexr cynpyros Kupauan. Orkputeid B 1949 r., HO 10
CHX TIOp He HMMEIOUIMH 3aKOHYEHHOIO TeopeTHyecKoro oboc:
HOBAHHA, 3TOT 3PPEeKT nposABIAeTCA H B HEOPraHHYECKHX
BellleCTB2X, HO HauGoJ/ee HHTepeceH H MepcrnexTHBEH B GHO-
JIOTHYECKHX 00BekTax. OH COCTOHT B MOJIyUEHHH 3JEKTPO:
rpadHuecKux H3oOpaewnit Ha QoTOnJEHKE, 8 TaKXe B BH-
3yaJbHOM HaOdi0AeHHH CBeYeHHA OGDBeKTOB, NOMENIEHHHLIX
B BLICOKOUACTOTHO® 3JEKTpHUECKoe MoJie, C03JapaeMoe B
3a3ope KoHieucatopa. HauGosee uertkHe u306paxeHHs
OOLEKTOB MOAYYAIOTCH B HMNYJAbCHOM 3JIEKTPHYECKOM MOJE
(£ ~ 10° BfcM} B AHana3oHe acTOT OT COTEH KHJOrepu A0
€JIMHHL Merarepl.

MexaHn3M noayYeHHs H306paxkeHuit CBA3AH ¢ X0JM0AHOM
3IMHCCHEH 3MeKTPOHOB, BLIPHIBAEMBIX 3JEKTPHYECKHM TOJeM
€ MOBEPXHOCTH 0OBEKTA, KOTOPas NPHBOAMT K BO3HHKHOBE-
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HHIO BBICOKOUACTOTHOTO 3JIEKTPHUYECKOro paspsina (4Yro-To
cpefHee MeXAY KOPOHHLIM H HCKPOBLIM) B TIPOMEXKYTKE
Mexay o6beKToM H 0Ok/aAkoil xowaencaropa. Ilpu sToM
doTonNMeHKy 3aCBeYHBAIOT He TOJbKO 3JEKTPOHBI, HO H
PEHTFEHOBCKOE, YJAbTPa(HOJETOBOE H BUAHMOE H3IAYUYEHHH,
KOTOpbi¢ BMECTe ¢ paJHOBOJHAMH DasJHYHOTG JKANAa30Ha
H HH(pPAKpacKbIM H3JyUYEHHEM CONPOBOXIAKT 3IJEKTpPHYE-
ckufi paspaz. Iokasako, 4TO Ha <«BBICOKOYACTOTHLIX» (o-
TorpauAXx QHUKCHPYETCR pacnpeflesieRne  3AeKTPHUCCKHX
nonefi Ha MOBEPXHOCTH HCCJAeAyeMbiX OOBEKTOB, a TaK Kak
OHO 3aBHCHT He TOJBKO OT KOH(HrypauHH 00bEKTa, HO U OT
€ro BHYTPEHHEro COCTOSIHHS, TO <«BbICOKOYacTOTHan» ¢oTo-
rpadus MoXeT OHITb XOPOUIMM JAHArHOCTHYECKHM HHCTPY-
MEHTOM.

Cneuunduka n3obpaxenus Ouonornuecxux obbexkros co-
CTOHT B TOM, 4YTO Y KHBHIX O0BCKTOB H300paKeHue, B va-
CTHOCTH CBeTAILlAsiCi KOPOHA, MOXET H3MEeHATHhCH, a y He-
Opranu4YecKHX OOBEKTOB -~ Her. TakK, y CBeXeCOPBAHHOTO
JHCTA 110 Mepe €ro yBsilanks KOpOoHa yMeHbllaeTcs, a 3a-
TEM HCYe3aer.

IMpu Bu3yansHoM HaOAIOAEHHH CBeTAWEHCA KapTHHBL
06beKTa B BHICOKOUACTOTHOM 3JAeKTPUYECKOM NOJe Cueiu-
duka XRUBLIX OOBLEKTOB HpPOSABJAAETCH Npexae BCero B AH-
HaMHYECKOM XapakTepe CBeueHHs («MJjscke» CBeta), B TO
BpeMs KaK Yy MepTBHIX OO'beKTOB CBeu¢hHe craThuno. [lpu-
YHHB. TAKOH PAa3HOXAapaKTEPHOCTH CBEYEHHS JI0KA HESICHLL.
H3ayyenne cmekTpaJbHbIX XapaKTePHCTHK BbICOKOYACTOTHONO
pa3psAAHOTO CBEUCHHS TOKAa3aJ0 HaJnuyhe B -CMeKTpax XH-
BbHIX 00BEKTOB NHKOBR CBEUEHHA, KOTOPbLIE H3MEHAIOTCA BO
BpeMeHit N0 HHTEHCHBHOCTH ¥ CMeEWAITcd N0 AJHHE BOJ-
Hil. B cnekTpax HeopraHHyecKHX BellecTB NOAOOHBLIX NHKOB
He oOHapyxeHO. HHTepecHo OTMeTHTb, HYTO Ha CBEYEHHE
JKHBBIX OOBEKTOB BJIMSET MHOMXECTBO YCJOBHH, B TOM YMC-
Je CyTOYHble pHTMbi 3eMAH. Tak, MpH CpaBHeHWH KpUBOH
cBeueHUs JucTa Ta0aKa B Te4eHHe CYTOK ¢ KpHBOH Bapua-
UHH 3JIEKTPHYECKOTO NOAsST 3JeMJH ofHapyKeHO HX XOopo-
ee coBNnafieHue.

Sddext Kupanas moxer OHTb HCNOJAb30BAH BO MilO-
rux o6JlacTsAX, HO OCHOBHOE IpHJOXKEHHe OH Haulei B Me-
nunune. Tak, oKa3anoch, YTO XapaKTePHUCTHKH KHPJAKAHOB-
CKOTO CBEYEHHSI MEHAIOTCS INpH IMOUHOHAABHOM BO3OYXK-
JeHHH ueJOBeKa, HAa BBHICOKOUACTOTHLIX (OTOrpadHAX verT-
KO BHAHBl PasJHYHA MeXAY 3/10POBOH H PaKoBOi TKaHAMHU
H T. A. CyllecTBYeT THIIOTE3a O TOM, YTO MOSBJIEHHE BCHLI-
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LIeK CBETA B BHICOKOYACTOTHOM pa3psge. cTeKalowleM ¢ JKH-
BOro 06BEKTA, BbI3BAHO HCnapeHHeM BetlecTBa. Tem caMbiM
OTKPLIBAETCR NEPCMEKTHBA «HAPHXKH3IHEHHOTO» CNeKTPasbHO-
IO XHMHYECKOr0 aHAJH3a JKHBLIX OPraHH3IMOB H H3yuYeHHe
JHHAMHKH XHMHYECKOro o0MeHa B HHX.

Cpeuenne GHOJIOTHYECKHX OGBEKTOB MOXKeT Ha6a01aThb-
€ M noA AeliCTBHEM HMNYJBCOB SNEKTPHUECKOrQ TOKA pas-
JMYHOR aMNAHTYAL ¥ AJNHTEJABHOCTH. Tak, HanpHMep, Heps
JATYIIKA CBETHTCA MPH BO3OYKNCHHM ITEKTPHYLCKHMI HM-
nyabcamu- (15 B, 6 Mc). MepTBsle HepBn M ApyrHe npena-
paThl- H3 MEPTBHIX JIATYIIEK He OOHAPYXHUBAWT HWKAKHX
CBETOBBLIX peaKuitil.

Psan a¢gpextos npeobpa3oBaHHa ¢ GONBLLUINM 4ACTOTHLIM
CABHIOM CBSI3aH ¢ B3aHMOAEACTBHEM Ja3€PHOTC HIAYYEHHA
¢ Oxonornyeckumu obbekramu. HauGonee sddekTnpuoe
BO3/IeHCTBHE H2 OHOOODBEKTH OKa3mBaeT HMNYJAbCHBIA Kpac-
HHIH cBer Aasepa B ananasoue 630-—650 wm. [Ipu 3ToM Mo-
TYT HMeTh MeCT0 MHOTOMOTOHHbIe IIPOUECCHl, NPH KOTOPBIX
3HEPrHSA OTACAbHLIX (POTOHOB KPAaCHOro CBETa CKJAaAblBaeT-
¢ W 00pasyloTca BbICOKOIHEpTeTHUECKlle YJbTPadHOAETO-
Bble Qorounl. 210 ABAeHne ObIo oTKpuTO A. I. T'ypBHUem
IpH OCBEIMEHHH JHCTAa KpacHbBIM cBetoM. B  apanbHeAulnx
HCCAEOBAHHAX NOKa3axo, uro ofayuyenne GHONOTHUECKOrO
ofbekTa JasepHbiM cBeroM ¢ A=1060 uwnn 530 M B pe-
3yabTaTe YeThIPeX(POTOHHOFO NOrIOWEHHS BTOPOTG H3JAY-
YEeHNS TPHBOAHT K BTOPHYHOMY YAbTPa(HONETOBOMY H3JIY-
4eHNI0 Ha fauHe BOJHb 260 BM, KOTOpOe BbI3BIBaeT THbedb
KJeTOK NpU NOTJO{EHHH ero HYKNEHHOBHIMH KHC/IOTAMH.

HecMorpa Ha GypHoe pasBuTHe OHOQH3HKIE, ZaHHLIE O
npeo6pa3cBaHHK 4acTOTh! 3J1eKTPOMArHHTHOTO H3JNYYEHHA
OHoaorHyecKHMIl OOBEKTAMH 10KA HeMHOFOUHCICHHBI, XOTH
3th 3(pexThl B 6H000BEKTAX, OUEBHAHO, ACNKHEL ObiTh ellle
foniee pa3HOOOPA3Nbl, YeM B HEOPraHHuyeckux cpenax. Bos-
MOXHO, 310 O00BACHAETCA OTCYTCTBHEM LEeNCHAaNpaBAEHHLIX
3KCMepUMEHTOB Ha OuOMOrHUeCKHX OOBEKTaX. NnposeiaeHue
KOTOPHIX MNO3BOAHAC O6bl CYLIECTBEHHO MOBBICHTb YpOB€Hb
HalINX 3HAHWH O XxapakTtepe mnpoueccos npeoGpazoparud
4acTOTH B XHBOM MpHpOAe.

Aas npeobpaszoBauusi yJabTpadiHONETOBOTG H3NYUEHHA
B BHAMMBIH CBeT MOAXOAAT BCe JIIOMHHECUHPYIOULe Belie-
crBa — TBepAble, KHAKHE H ra3oo0pasHble, HMEWUIHe 10
IJIONICHHE B COOTBETCTBYIOWIEH y/nbTpadino.ieroBoit 06.1aCTH
cnektpa. Hanpumep, MuHATepecHO TakoOe npeofpasosaHue:
€CNH CMOTPeTb HAa PTYTHYIO JaMOy uyepe3 HepHOE CTeK.’0,
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TO OKpyXalolllee NPOCTPAHCTBO KAKETCH HATOIHEHHBIM rO-
ay6biM apiMoM. OAHaKo 3TO He AbIM, a CBEYeHie rasa 1ol
neiictBuem yabTpagpHonetoBHy Jayvell. Touro Tak Xe cse-
TATCA HalH 3yGbl M C/Aerka Koxa N norti. B pTyTHBIX A10-
MHHECUEHTHBIX JaMNax JIOMIHOGOPH MO3BOJAIOT TPaHC-
dopMHpPOBaTE HEBHAUMOE YALTPa(IO1eTOBOE W3JyyeHHE
pryTu (1849, 253,7 HM) B BHARMBIH CBET.

B oranune oT BH3yaanzamini yabTpacdHOIETOBOFO, peHT-
TeHOBCKOIrO H y-H3AyueHHIl Ans BH3yannszauun Gonee RIHH-
HOBOJIHOBOFO, UeéM BHAHMBI CBeT, HH{PPAKpPaCHOFO H3Jy4e-
HHA HeoOxoaHmo npeonoJsetb 3anper Crokca. JTa CAOMHAA
3agaya Obina peilleHa B NocJaeaHee BpeMsA B pe3yabTarte WH-
TEHCHBHBIX HCCJe]OBaHKi JNIOMHHECUIPYIOUIHX CHCTeM (TaK
HA3blBaEMbIX AHTHCTOKCOBBIX), OAfl KOTOPHIX 4acTOTa CBETa
MOXET B HEeCKOJbKO pa3 npesblllaTh HacToTy BO3GyMKaa-
jolliero HHGPaKPaCHOTO H3JYUCHIIS.

Boabwofi kaace spdextoB npeobpa3oBanHa MACTOTHI
COCTABAsIeT IeHepalus TapMOHHK Ja3epHOTO  H3JNYyueHHS,
MPH KOTOPOH YacTOTHl BO3NEHCTBHR H OTKAHK3 JaHGo ofe
JieKaT B OMNTHUECKOM JIHanasoHe, JAu00 BO3MOKHL CABHTH
B HHQpPaKpacHylo HJAH yabTpadroneTopyio 006aacTs.

[epsoe cooblieHne O reHepaunn BTOPOH TapMOHAKH
nosBuiocs, B mevaTtH B 1961 r., korpa dpanxen ¢ corpya-
HUkaMH Habamopaau npeo6pa3oBaHie KpaCHOIG ¢BeTa py-
OunoBOro Jaszepa ¢ A=6943 HM B yapTpadHoNeTOBOE H3-
Jayuerne ¢ 2=:347,1 uM B kBaple C 3PPEKTHBHOCTBIO Mpe-
obpasoBanns N~ 10-1°

3a 25 ser pasBHTHA HaNpaBJEHHS, CBA3AHHOIO C TeHe-
palHedl ONTHUECKUX FAPMOHHK, B MPOMBIWLAEHHOCTH Haja-
»KeHO NPOW3BOACTBO PA3NHYHBLIX THMOB YABOHTeNed ONTHuE-
CKHX 4YaCTOT Ha KpHcTaadax (oGHYHO HA3HIBAEMHX HEJH-
HEfHbLIMHU), KOTOpbie MO3BOAAIOT Npeobpa3oBbBaTL BO BTO-
pyio rapMoHHKY xo 30—90% MOIIHOCTH HCXOQRHOrO CBETO-
BOrO MyuKa.

B xauectBe mnpeoGpa3soBaTesell 4acTOTHl TEPCHeKTHBHO
HCMOABb30BaHHE Ta3000pa3sHLIX Cpefl, K AOCTOMHCTBY KOTO-
PHIX OTHOCHTCA CNOCOOHOCTH paboraTh B Gojee UIPOKOM
COEeKTPANLHOM HHTepBaJe (OT HasbHero HHMPaKPacHOro
A0 YABTPAMAIKOFO PEHTreHOBCKOFO H3NYUEHHS) W NpH 3Ha-
yHTeAbHO O0Jiee BHICOKHX IJIOTHOCTSIX MOUIHOCTH II3Jyde-
M /#a3epoB, 4eM B KOHZEHCHPOBaHHLIX cpesax. Hcnoas-
30BaliMe PE3OHAHCUHX K KBA3UPE3CHAHCHBIX HeJHHEHHLIX
MPOUECCoB B ra3000pas3HBIX Ccpefax f03BOJSET NOBBICHTb
3¢ (PeKTHBHOCTh Npeo6pasoBaHust 4YACTOTH B BLICHIHE Tap-
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MonikH. C noMoliblo ra3oo6pasHbix cpes BOZMONKHO fipe-
o0pa3oBaHue CaabbiXx HHPPAKPACHBIX H3JAYUEHHI B ONTH-
YeCKItd, ONAKHHA  yABTPaPHONETOBLIH #4 YALTPAMACKHR
PEHTreHOBCKHiT AHManasoub, B HeKOTOPHX 3IKCNEpHMEHTAX
PeaaB3yloTCa YCAOBHA AAN TeliepallHl BLICOKHX TapMOHHK,
BNIOTb A0 28-ii.

Heaneituble npoueccsl B rasoofpasHbix Cpefax MOK-
HO J0Mo/inuTh 3@Q¢eKkTaMH npeobpa3oBalia YacTOTH 1asep-
HOI'0 M3JIYYeHHS C MOMOWIbIO NNAa3Mbl, KOTOpas CO31aeTCA
obayyeHneM MOUIHBIME CBETOBLIMH NOTOKaMH (10 10V—
10'¢ Br/cM®) TBepALIX MHIUEHEH W3 Pa3AHYHBIX MaTepHa-
A0B: aJUOMHHHSA, MEAM, CTeKJa, NOAHITHIEHA, TBEpPIOro BO-
nopoaa, peitepus H AP.

JlaszepHas nnasMa ONTHYECKOr0 npodosi ra3os MOXKET
ABAATBHCA HCTOYHHKOM PEHTIeHOBCKOTO H3jyueHHA. Dddek-
THBHOCTb TAKOro Npeofpa3oBauyiss CBETa B PEHTIEHOBCKOE
H3JYUEHHe, HANDHMED, AAS MHLICHH M3 BHCMYTa MOKET 40-
cthrath 70%. OcHoBHan 3anaua paspaboTKy Na3epHO-NIA3-
MEHHBIX PEHTIeHOBCKHX HCTOUHIKOB COCTOUT B BHOOpe Be-
ecTBa MHIeHN H pexuma ee obayuenns. To ecth, mogo-
6pap cOOTBETCTBYIOWKM 00pa3oM BO3AefCTBHE 1 Cpeay,
MOMHO OAYYNITb OTKJHK B 33aAaHHOM HHTepBade JHH
BOJH pPeHTreHOBCKOro Auaiaszoua. Tak mpn QoxycHpoBaHAI
qAasepHoro usaydeHust ¢ 2.=0,53 MKM, tina=2 HC, nAOT-
HOCTBIO foTOKa 3ueprus 3-10Y Br/em? u pazmepom o¢o-
KaabHoro nAtHa 30 MKM HA NOBEPXHOCTH INIOCKHX MaCCHB-
HbHiX MHewedt H3 Bi # Au B6IN3H NOBEPXNOCTH BO3HHKAJA
M1aaMa, H3Ny4Yalolas MACKoe PEHTFEHOBCKOe H3ayyeHne ¢
sueprueii dorowor 0,1—1,5 k3B (2,410 Tu). IIpu 3tom
npoilece COAPOBOMIZaeTcH Teuepaluuedt cuasHux (~95 Mlc)
MarduTHBLIX ft0J1€H B mJasMe.

J¢dextiBHOCT Tpeobpa3oBalns ,1a3epHO-NIa3MEHHOTO
1i3/yYeHIIS B8 DEHTIEHOBCKOE 3aBHCHT OT BeleCTBA MHIUIEHA
¥ BO3pacTaeT MO MEPE YBEIHYEHHS aTOMHOIO HOMepa 3.e-
MeHTd, H3 KOTOPOTO moaydyeHa naasma. C 1cnoab3oBaHHeM
TAXEILIX METaAN0B B KayecTBe MHIUEHH MOABAAETCA BO3-
MOKHOCTb CO3AAHHS MOIIHBIX, UPAKTHYECKH TOYEUHBIX HC-
TOYHIKOB PEHTTEHOBCKOTO H3AYUYeUHd, YyTo CyaHT Oo.bliine
HCPCIEKTHBL  AAA  Pas3sAHYHLIX NPHAOKEHHH, Hanpuvep
PeHTFeNORCKON JHTOrpadHl.

Boamoxiio u HesnasepHoe BO30OyXKAeHHE NI1a3Mul € OT-
KJAHKOM B ONTHYEeCKOM Auanasoxe. Hampumep, sxcnepuyen-
TaJdbHO YCTAHOBIENO, YTO NOJ BO3JefiCTBHEM NOCHLTaeMblX
BEPTHKAALIO BBepX OT MOBEPXHOCTH 3JeMJIH MOmILIX pa-
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A0NMNYAbCOB ¢ Hecymeli uacrotoii 1,35 MPu, aaurens-
HOCTBLIO HMNyabca 0,5 Mc n wactoToli creaoBanna HMNYJ/ib-
coB S0 Tu B F-choe HoHOchepnl (Ha BHICOTAX NpHMEPHO
200 KM) DPOHUCXOAHT YCHJAEHHe CBeYeHHsI Kpacioit JTHHHH
aTOMapHOro KHCaopoaa Ha AAamHe soanbt 630 nm. Oann u3
MEX4HH3MOB 3TOTQ SIBJEHHA CBSI3aH € TéM. YTO B NOJE
MOIIHOH pajHOBOJHB TEeHEPHPYIOTCS NJAa3MeHHbBE BOJHbL,
KOTOpble YCKOPAKT 2aekTporbl. [locaeanue, ‘B ¢80l oye-
penb, B036YyXK 30T aTOMH KHCJAOPOAA Ha YpPOBeHb C 3HED-
riuen 1,96 3B.

Hpyroii addext, H3pecTHHH Kak 3¢dext [eTmaHuesa,
3aKJI04Y3eTC B TEHEPAUHH 3JEKTPOMArHHTHOTO H3/AyuYeHHH
HOHOCQEPHLIMH TOKaMH, KOTOphle BO3HHKAIOT TOA BO3AEH-
CTBHEM Ha HOHOCdEpy MOAYIHPOBAHHOTO KOPOTKOBOAHOBO-
ro paanonsiyuenns. IlpHunsoi H3MeHeHHs HoHochepHBIX
TOKOB §, CJeJOBaTeJbHO, 3AEKTPOMATHHTHOIO OTKAHKA
HoHocepul ABAAIOTCS KOJEOAHH NPOBOAUMOCTH TJIa3Mbl
¢ 4acTOTOR MOAYJAAUNH BO3AEHCTBYIOIIErc palanoH3gyye-
HHA.

lenepauun BTOPOA TapMOHWKH H3JAYYEHHR B KHAKOM
KPHCTaJle B OTCYTCTBHE 3MEKTPHYECKOro nona aunGo xe
ApoNCXeAnT, AHO0 O6YCJNOBJIEHA MYJbTHIIOJAbBHHM MEeXaHH3-
MoM. OTMETHM, YTO, KpOMe TeHepauHR FapMOHHK, B JKHJ-
KHX KPHCTANAaX H3BECTEH TaKxKe (OTOINEKTPHUECKHH 3(-
deKT, 3aKNI0YAIHACA B BO3HHKHOBEHHH NOCTOAHHON WAN
c1a6o mensioweiica IAC noa aeiicTBiieM caaboro cserta
Ha uacToTe nordoilenus. Huornma orMeuancs HeHy’esoil
HMRYJAbC HaNPsKERNA H [HOCAE BHIKAIONeHns cpera. C Toy-
KH 3peHHs npeo6pasoBaHHf WacTOTH ITOT QPexT OoTinYaA-
€TCR OT reHepalRK CapMOHHK Ja3epHOro H3JAYYEHHS TEM,
YTO B HEM CABHI YaCTOT NPOMCXOAHT B 06paTHyK0 CTOpO-
HY — B CTOPOHY pe3KOro YMEBbMIEHHSl YaCTOTH OTKAHKA
N0 CPaBHEHHIO € YACTOTOH BO3AEHCTBHA.

Anagornunpie 3¢dexTh €0 CABHTOM YacTOTH BHH3 H3Be-
CTHB M AJA APYTHX BellecTB M Bo3aeicrsufi. Hanmpuwmep,
ecau k kpucraaay rtanranata kaans (KTaOs) npraoxuth
ajleKTpHUecKoe HanpsxeHue csuile 37 B H oxHoBpeMeHHO
OCBEINATH ero ZOCTATOYHO HHTEHCHBHLIM CBETOM, TO (OTO-
TOK, TeKyUlhft uepe3 KPHCTaAJ, HAYHHAET OCUHAJHPOBATH
Ha HU3KHX vactoTax (0,001—0,003 T'n). Ilpn 3rom uwacro-
T2 3THX OCUHJJALHA 3aBHCHT OT NMapaMmeTpoB BO3JEHCTBUA:
NPHIOKEHHOTO HANPAXEHHSt Y HHTEHCHBHOCTH OCBeLleHHS.
Bo3anHkHOBeHHe ocuuaasunil 06bACHAETCS HUCNOAA H3 CHe-
UBGPHUECKOTO HEMOHOTOHHONO XapaKTepa TEMNEPaTYPHLIX
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3aBACHMOCTEA YHCJA H NOABHXHOCTH HOCHTeNeH 3JEKTpH-
4eCcKOro TOKa B TaHTaJaTte KaJjHa. JTH HOCHTeNH BO36yxKaa-
JIACh KBAHTAMH NaJalOlIeTO CBETA C 3JHEpPrHed, Goabluefl
UWIHPHHE 3anpelleHHON 30HH B KpHcTaane. Koraa npukaa-
ABIBaAOCH HHaNpsiXEHHEe, B KPHCTAJ/e NOA JeHCTBHeM CBeTa
BO3HKKAJ TOK, KPHCTAJJI HArpepajcs, MpH 3TOM €ro JEK-
TPONPOBONHOCTbL PE3KO Najaja. B pesysbrare TOK yMeHb-
WasCA, KPHCTAMI OXAAKAAJACA H 3JEKTPONPOBOJHOCTL BOC-
cranamauBanacs. Jlanee npouecc nosropsasca, T. €. BO3-
HHKAJH HabaKgaeMble OCUHAAALUN (OTOTOKA.

Hurtepecuo Takike mpeo6pasoBalHe YacTOTH BHH3 —
y-B3JlyueHue — paiuoH3NyYeHHe — {IPH ATOMHOM B3pbiBe.
H3secTHO, 4TO NPH aTOMHOM B3phiBE BO3HHKAeT XapakTep-
HOe DajHOH3NYYEHHE, KOTOPOE MOXHO OOHapyXKHTb Ha pac-
CTOAHAH THICAY M JECATKOB THICAY KHAOMETPOB OT MeCTa
B3pHiBa. MMIyaee 3TOFO paaHOH3NyueHHSi TeHepHpyerTcH
UMIYABCOM TOKAa KOMITOHOBCKIX 3JeKTPOHOB, BHIOHBae-
MbiX . H3 MOJIEKYJl BO3AyXa Y-H3NYYeHHEM ATOMHOro B3pHI-
Ba. Tak Kak AJHTENbHOCTb HMNYJbCAa SAEKTPOHHOIO TOKA
MOPRAKA HECKOJBKHX MUKDOCEKYHA, TO HM ROPOXKIAercs
PAaIHOH3JAYUEHHE MEeTPOBOro AHanasona. BoamoXKHocTb mo-
ABaeHHs Oojee ANHTENbHOTO PAaAHOH3NYYeHHS, HA KOTOPYIO
ykazan O. . Jlefinyuckufi, ¢BA3aHa ¢ TEM, YTO KOMITO-
HOBCKHe 3IJIEKTPOHL MOTYT MPHCOCIHHATBCA He K TIONOMKM-
TEJbHBIM UOHAM, a2 B OCHOBHOM K HEHTPAaAbHBIM MOJEKYyJaM
O,. Boapyx nipuoGperaer HOHHYIO MPOBOAUMOCTb, KOTOpaf
(H3-3a GOALLIOH MACCHl HOHOB) COXPAHACTCS TOPA3A0 AO/b-
e, 4eM 3NEKTPOHIAs NPOBOAUMOCTb. MIMEHHO HOHHBIA TOK
N&eT KHAOMEeTPOBOE paJlHOH3Ay4YeHHe MarHHTOIHNOALHOrO
THN& ITO H3JyueHHe MOXNET C031aBaTb NOJA HaNpAKEH-
HOCTBIO mopAgka 2—3 B/m Ha pacctosHuu 60 KM oT MecTa
B3pbiBa.

Hrak, paccMmoTpeHHbie B 3TOM pasaene 3¢pdexrt npe-
00pa3s0oBaHHA YACTOTHl JIEKTPOMATHHTHOTO H3JyueHHs TpH
B32HMOMEHCTBHI ero ¢ BelleCTBOM YKa3blBAiOT, BO-NEPBLIX,
H3 BO3MOXHOCTb GOABIIOrO CABHIA YAacTOTbl B3aHMOZEHCT-
BYIOLUEro ¢ BELIeCTBOM DJIEKTPOMAFHHTHOrO H3JyYeHHs, BO-
BTOPBIX, HA 3aBHCHMOCTb BeJHUYHHbI YACTOTHOIO CABHFA OT
XHMHUYECKOTO COCT2Ba H CTPYKTYpel mpeobpa3syroilledi cpe-
Avi.

Mpl 3naem Tenepb, YTO CBET MOMET pONIATHCA NOJ
ACHCTBHEM NOCTOAHHOFO 3JEKTPHYECKOrO NOJf W pPAajHo-
BOJH, CaM CBET MOMKeT BO30OYXKAaTb pafHO- W PEHTICHOB-
CKO€ H3JAyYeHHe, PAAHOBOMHLI reHepHpyIoTcA moa AeficT-
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BHEM y-H3ayuenHs  T. A. Mubl 3aeM Takie, w10 IIH OXHO
4acTOTHOE Npeobpa3oBaHHe He OCyHIeCTBASETCs 6e3 yua-
CTus BelutecTBa, npeofpasympolefi cpeinl € ee nepapxuue-
CKOW CTPYKTYpOIl ypoBHeil oprann3anuin. Yem Goaee caox-
HO W MHOrOCTYIeHYaTO YCTpoeHa cpena, TeM 0oaee CHOXK-
Hbl¥ J07sKeH OniTb CREKTp Npeobpa3oBaHHOrO cMraana (oT-
KaHka}. [lo-enanmomy, ¢opma 3T0r0 CHEKTpa JHOIKUA
IMETh TNOJUPE3OHAHCHYIO CTPYRTYPY, COOTBETCTBYIOULYIO
CTPYKTVpe ypOBHEll OpranH3ailluH BellecTsa — npeobpaso-
BaTe.iA.

3aaauy 3¢ ¢dexkTHBNOTO BO33eHCTBHA Ra pasanunble cpe-
Eb €IeAyeT peilath ¢ YY€TOM MHOTOYPOBHEBON CTPYKTYpbi
opraHusaunn cpeant. IlyTH pellerns 310l 3aaaud MOTYT
ObiTh pasHiAMI: ROAGOP XapaKTepPHCTHK BO3ACHCTBHA, B
AepBYl0 Odepelb PEIOCHAHCHLIX YAaCTOTHHX, Ha Nel3Meuse-
MYI0 Cpepy; lianpablleHHoe H3MEeHEHHEe XapPaKTEePHCTHK Cpe-
Abi, HO3BOJIAKINEE CHEJATb XAPaKTCp DBO3AEHCTBHA Pe3o-
HAHCHBIM; COYeTaHHe YKa3aHHbIX NyTeii, T. €. OAHOBpeMeH-
Helll T0160P X2PaKTePHCTHK BO3AEHCTBHA M Cpeanl.

[lpo6aema npeoGpa3opanHusi YaCTOTH 3€KTPOMATHHT-
HOTO H3NyYeHHs — OaHa u3 HanOojnee ALTAJIbHO IKCNEPH-
MEHTaJbHO HCCACHOBAHHDIX HAYYHHIX nNpobaeMm. 1o TOT
3KCTIepHMENTAaNbKKI 6a3nc, Ha KOTOPOM MOXeT OCHOBGI-
BaTbCsl NMpeanonokenne 0 AHHAMIHYECKOM eAHHCTBE CNeKTpa
TEKTPOMArHHTIEIX BOJIE 1I BellecTBa, O COOTBETCTBHI ON-
pPeAeJeHHbX YacTOTIIWX AHana3soHOB  3JIEKTPOMATHHTHOTO
H3JIVUeHHA CTPYKTYPHBIM YPOBHSM OPTaHH3aLNN BellecTRa.
Oanako 3To ne 03HayaeT, YTO jaHHas npobaema oKomnuya-
TeNMLHO peuieHa, X0TR Obl B OKCNEPHMENTAIbHOM NNawe.
OTHIOAb, B He#l €lle MHOrQ TaHMHCTBEHHOTO 3! Hepasrajai-
HOro. ¥4er COrJacOBAHHOCTH NapaMeTpPoB BO3JACHCTBHA H
OTKAHKA CYJAHT OONblUHE BO3MOXKHOCTH B 7OJYYEHHH UHO-
BbIX, BaXKHbLIX pe3yJbTaTOB B PalTHYHBIX 06JaCTAX ecrect-
BO3HAHMS.

Hanpumep, NpHMERHTEALHO K 3KOJOTHH 3BAHHE Xapak-
Tepa OTKAHKA CpeAbl Ha TO HJAH HHOe BO3JeiiCTBHe 1 npa-
BH.IbHAA €r0 HHTEPNPETAlHA MO3BOJAT CYANiTh O BPeIHOCTH
BO31€HCTBHA Ha CpPeAy H HCKaTh NyTH ee 3allliThl. ITO 0CO-
GeHHO BaKHO Aas OGHOJOTHUECKNHX O00DBHEKTOB, NOCKOJbKY AO-
CTOBepHOe oONpeje.aeHne BPEAHOCTI!  BO3ALICTBHA HA HHX
TPEACTABAAET A0 CHX NOP 3HAYNTEJNbHble TPYRHOCTH, CBS-
3aHHBIE ¢ HEOAHO3HAYHOCTLIO I BpEMEHHHM CASHroM Gnoso-
riYeCKHX NOC1€ICTBHIE BO3ASHCTBHA.
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SAKNWOYEHUE

Htax, Mbl paccMoOTpes)n pe3onaHCHBbe B3aliMOIeHCTBHA
B OHOoCepe B OCHOBHOM Ha JABYX CTPYKTYPHBIX YPOBHSX
OpranH3aUHK BeleCTBA: sAEPHOM B MEHTAJbHOM (AyXoB-
Hom)}. Hano ckasarn, 4T0 s3epHuiii ypoBeHs He sBjfeTcA
CaMbIM HIKHHM, PYyHAaMeNTanbHbiM YPOBHEM OpraHH3a-
upH. Cefi4ac H3BecTHH elle 1Ba H0Nee HH3KHX CTPYKTYD-
HBIX YPOBHA: HYKJZOHb! 1| KBapKH € JeNTOHaMp. ITH ypoB-
HH, H2 Haul B3TJS], €lle HEIOCTATOMNO H3YyHeHH IJAA TOro
uTOObI OCHOBLIBATb HA HHX KOHLENTYaJasbHble moaxoan. Tem
He MeHee B NOCJERHHE TOAbl YXe NOABHAHCL THOOTe3bl, B
OCHOBE KOTOPHIX J€XKHT KBAPKOJENTOHHLINI ypOBeHb, Ha-
NIpHMep MHKpONeNnTOHHan Kosuenuns A. &, Oxarpuna uau
neiitpiHocdepran runoresa A. I. ITapxomopa. O6e runo-
Te3bl NPEANOJAraldT HaJHyHe OOJ3KOB JeNTOHHOrQ rasa
BOKPYT BCfIKOFO BellleCTBeHHOro o01eKTa: OT aTOMOB 10
NaaHeT H rajakTHK. BosMOXHO, Mbl yXe CTOHM Ha nopore
NOHHMaHHA KOCMHYECKOTO0 B3aHMOACHCTBHA ¢ Onocdepoi
Ha caMOM QYHAaMEHTaAbHOM YPOBRe.

Oxuako ceroans B Hayke HAJHLO SBHAA AMCNPONOPUUS.
LdocTaTouHo 2KTHBHO Pa3PiBAOTCR (PH3NKA, XHMHA H AaXKe
OTHE/bHLIE HAMpaBJeHHs OHOJOTHH (X nNpUMepy, reHHas
li{}KeHepHA), B TO BPEMS KAaK KOCMONJaHETapHBle acmeKTHl
6uocdepsl, paccMaTpiBaeMLie B eCTeCTBEHHORAVYHOM NJa-
He, OKa3a/HCb HA 33ABOPKAX HAaYKH.

[Mpu Bcex CBOMX HOCTOMMCTBAX KapTHHA MHpa, fapae-
Maf COBPEMEHHOI HAYKOIl, COAePKHT cyllecTBeHHB{t H3BAH,
KOTOPOr0 HeT B HAWBHOM, HO MNEABHOM MHPOCO3€pUaHHH
apesHux. CoBpemMenHas KapTHHA MHpa ¢parmesTapHa, Te
YacTH ee, KOTOpble CTPOATCH HA OCHOBE OGHINKH, XHMHH,
ACTPOHOMHH, Ja/ICKO He BCEraa H He BO BCEM «CTLIKYIOTCHY
¢ MMPOBO33DEHUECKHMH N03HnMAMH OHOJOTHH. 3TOTO pas-
JeNeHMst HeT B APEBHHX MHCTHYeCKNX BoO33peHHsX. He
JOMKHO ero ObiTb Il B COBPeMEHHOM eCTECTBO3HaHHM, Hbo
MHp YeJOBeKa, OTOPBAaHHLIN OT KOCMHYECKON HepapXHH, Hu-
KOrjfia ue cMoXeT OHTb HO3HAH BO BCeX €ro CJO0XHBIX
B3aHMOCBA3AX C OKpyXaloweii cpenoii.

BeposiTHo, He cayuakno o6napyxenune HMP-casu
MeHKAY HeGeCHLIMH TEJAMH H XHMHYECKHMH 3JeMeHTaMHu
JIMEIOT MECTO TOJBKO AJS 3eMHOro MarhuTtHoro moas. Ha
APYroil MAaheTe ¢ UWHLIM MAarkRTHHM TNOJAeM HMEHHO 3TH
CBSI3H He MOCYT CYLIeCTBOBATb. DHoJOrnyecKie nocaeact-
BHS Taxoit CATyalHH HETPYAHO MNpeACcKal’aTth: NocreneHHoe
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paccoraacoBaHHe OHOXHMHUYECKHX peakuuil, PyHKIHOHAND-
nbie HapyHIeHHA, CMEpTb H BOOOILE HEBO3MOKHOCTb KH3-
HH, NOAOGHOI 3eMHON#. MOXHO CKazath, YTO UyXKasa NJaHe-
‘Ta AJS 3eMHOrO OPraHyu3Ma — 3TO T'eOMATOreHHas 30Ha, B
KOTOPO# HEeBO3MOMKHO CYLIeCTBOBaHHE 3eMHOH, 6ejKoBO-HY-
KJCHHOBOH (POPMbE MKHIHH.

Kpome paccMOTpeHHOro 3.J€KTPOMAarHHTHOTO B3aHMOAeH-
CTBHS B ynpaBJieHHH GHOCepoll, MOTYT NPHHHMATh Y4acTHe
H ApyTHe BHAMN KOCMHYECKOTO H3JYYeHMA, CPeid KOTOPHIX
uanbGonee WHTEPECHB YacTHubl, 00JanaoUHe GoabWIod Npo-
HHKalolleli cnocoBHocThio. M3 BCex H3BECTHBIX B HAcToA-
llee BPeMs 3JEMEHTAPHBIX HACTHIL K TAKUM CJAedyeT OTie-
CTH NpeKAE BCero HeHTPHHO, MOTOKH KOTOPLIX MPOHH3LIBA-
IOT HACKBO3b BCe KOCMHYECKOe INPOCTPAHCTBO. Yyer Heil-
TPHHHBLIX IIOTOKOB, HECYIUHX YNPaBJAIOWKYI0 KOCMHYECKYIo
HHpopMAauHio, MO3BOJRET NAHTH HOBLie NMOAXOABI K pelle-
HHIO Ueaore psAja o¢yHaaventadibaux npobaeMm. Hanpu-
Mep, KaKoBa poas W3otona K B xusHu wa 3emae, 3aueM
NpHpoAe 3aMEAAHTEAH HEHTPOHOB B BHAE DPAacCesHHBIX MO
3eMHON KOpe pelxo3eMefbHBIX 3JA€MEHTOB, 34 CYeT 4ero
ofecneunpaeTcs TeMIepaTypHbl H CeHCMHYEGCKHH persuMbl
3emau, noueMy NpH PAagHOAKTHBHOM pacrafe TUPUPOAHBIX
H30TONOR NOYTH BCeria MNPHCYTCTBYRT KAaHAJ 3JeKTPOHHOLO
3axBaTa.

HoGaBum ellle, 4TO NoAAepKalHe OHOJOIH'IECKOrO pas-
HOBECHS BCEX BHAOB XKHBbIX OPraHH3MOB fla 3emJse, H3-
BEPHEHHS BYJKAHOB H 3eMJeTpACeHHs, obecneyeHHe IKONO-
FHYECKOTO PaBHOBECHA H MHOTHe ADYrHe fBJeHWS NPHPOALL
MOMXHO MOHATH H OOBACKHTB C TOYKH 3PEHHA PE3OHAHCHOrO
BO3J€HCTBHSl MJaHeT HAa MarHHTOAKTHBHbLIE H3OTONbE XHMH-
YEeCKHX 3eMEHTOB. SICHO, HACKOJbKO BAXKHO 3HATH H MOHH-
MaTh 32KOHOMEPHOCTH KOCMHWECKOro BadAHUA Ha Ono-
<epy.

«CnacTy sBJeHHEe» — 3TO BbiparkeHHe NPHAKCHIBALTCSA
TInatoHy n O3HauaeT COrNacOBAHNE TEOPETHYECKHX BO33pe-
nuil ¢ paukbIMA HaGmogenni. Ona paccMoTpenHol Mojenw
MHOTOE B 3TOM HaGpaBJAeHHH YXKe CfeJaHO, OAHAKO NoJaHoe
.COTJIaCHe, OUEBHANO, elle AaJeKO Bhiepeay.

ITucaTs KHHTY O KOCMHYECKON CYIMHOCTil BCEro JKHUBOrO
Ha 3eMJe MOXKHO BE4HO, U BCE pDaBHO mnocaerHas ¢pasa
TAKOr0 COYHHEHMS MHOJKHA 33aKaHYHBATHCA BOMPOCHTEb-
HEM 3HakoM, OOBEKTHBHOCTH paan U HaM Cledyer Crpo-
CHTb, 3aCAYXKHBaeT JH BHMMAHHA TPHBA3KA XHMHUYECKHX
3JeMEHTOB K NMAAHETaM HAH 3TO sBHAA ycaosHocTh? Iloxa
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TPYAHO A&Th ONpeneNeHHLI OTBeT Ha 3TOT BOMpOC, MGG
HesACHO ellle, HACKOJbKO 3HAYHMa Mepa BJHSHHA NJaHeT H&
npotleccht B GHoc(epe MO CPaBHEHHI C APYTHMH HCTOUYHH-
kKamu. OnHako Faxte ecan B 3TO/t NpPHBA3Ke W €CThb Kakas-
TO YCJOBHOCTb, BCE PABHO OHa, BHAKMMO, MpHOJIMAKAET HaC
K «CHaceHHIO ABJAEHHS».

PaccMoTpedHnli MEXaHH3M KOCMHYECKOrO BJAHAHHA H#
6nocgepy, OCylIeCTBASEMOTQ Yepe3 MarHHTOAKTHBHBIE H30«
TONL XBMHYECKHX 3JE€MEHTOB, HE TOJLKO NO3BOJAET MO-HO«
BOMY B3rJfHYTb Ha MHOrHe KOCMO3eMHble CBfI3H, MapancH-
XOJOrCHIO, aCTPONOTHIO, Marwio, HO H cHocoberByer Ooaee
rJIyGOKOMY OCO3HARHIO KOCMHYECKOI COYCHOBACHHOCTH XII3--
HH H BCEX RPOLECCOB HA NMOBEPXHOCTH H B REAP2X 3JeMAH..
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