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3eMHaR araoctpepa nonaepxeua nOCTORHHOMY 06nY4eHj,.11O nOTOKOM 

KOCMH4eCKj,.1X 4.aCTj,.1~ - ranaKTj,.14êcKI4M~1 I<OCMj,.14eCKj,.1Ml-1 JlY4BMj,.1 ~ COIl-

He4HbIMj,.1 n.pOTOHaMj,.1. 06IlaAa1OUlj,.1e BblCOKOI1 3Heprl1el1 4aCTIo1l\b~ KOCMI-t

4eCKOrO l1'3JlY4-eHl1fl- paCTpa4HBalOT ee, 06pa3'yR B 3eMHO~ araocóene 

KaCKaA BTOpl-14HbIX 4aCT14tl. CTaIlKI'tBaSlCb C aTOMHblM RAPOM- K~ICllOpOAa 

j,.1Ilj,.1 a30Ta, nepBIo14HaR 4aCTIo1~a·APo6j,.1T ero , BbI6j,.1,S-aB BTOpvt4Hbte 4ac:

THLlbl, ko'ropue , B CBOIO ouepens , CTaJlKlil-aalOTCR C APyr.j,.1Mj,.1 é]TOMHt.IM~1 

HApaMj,.1 1'1 p0>KAaIOT uosue 4aCT!II-4bt, ~' TaK Aanee - AO r ex [lÓP, noka 
He pOAIo1TCR rtoxonenae MeAIleHHblx 4aCTI-1~,. xoropue yxe Fie cnocoõusr 
paapyuiar s aTOMHblX RAep. OIij,.1 pac rpevaaaor oCTa~KIo1 c aoeú 3HepnHt 

B MHoro~paTHblx ynpyrnx CTOJlKHOSeHj,.1flX c f1gpaMH j,.1, H<.lKOHeLt, flO

rIlOlll-alO-TCR I-1Mj,.1 c I4cnycKaHj,.1eM >i<eCTKOro 3ITeKTpOMarHl-tTf;foro j,.13JlY4e

Hj,.1f1 FãMMa-KBaHTQB. 

CxeM8Ht4eCKj,.1 ripouec.c pa3Bj,.1Tj,.1R. 

j,.1 norllO~eHj,.1H KacKéÍAa lfaCTj,.1~ B aT

Moc0epe MO>KHO 1i1306"pa3l-tTb B BIi1·A..,e 

paaeer eneuuor-o Aepe-sa c Y3IlaMIi1, 

rAe rrpoacxonar RAepHble B3aj,.1MO

Ae~CT~Ii1H, 101 COeAj,.1lrlfllOü{Iif~1l>f Io1X E;JeT

BRMj,.1'- np06eraMj,.1 4aCT14~ Me~AY 

B=?-aj,.1MOAe~CTBj,.1RMH- /pj,.1c. 1/., ECJ111 
3HeprHR nepBH4Ho~ ~acTIo1~~ Benli1Ka A 

K~CKaAHoe Aepeao CTaHOBj,.1TCR 04eHb 

pa3BeTBIleHHbtM, B HeM- MHOrli1e COT

HIi1., a j,.1HorAa j,.1 TbrCR4l-1 Y3IlOB j,.1 BeT

Be~. 

~eMHY~ aTMoc~epy nOCTOflHHO npo

H1iI3blBaeT TO- yaeIlj,.14j,.1BalOlll~1I1CR, TO 

Puc. }'. KaCK<IlJ,_ H,!..I;CpHLIX tI<1C HeCKOIlb KO CHl/nXalOlllj,.114CR no I-1HTeH

TU-LI., nOpO)K,lJ,ClllfbIX JIeP13114lfOi'1 Cj,.1BHOCTj,.1 Ilj,.1BeHb RAepH9-aKTj,.1BHbrX 

KOCMH4eCKoif tI'aCTHI~ér,. 4aCnn-4. Rpltl -06b14HbtX YCIlOBj,.1RX pa

Aj,.1a~1010HHbll1 6Y10JlO'r1'14E;CKj,.1~ 3<P<iJeKT 

3'H1X 4aCTj,.1tt 04eHb Man. ~ia YPOBHe MOpR OH COCTaBIlReT B cpeAHeM 

n:Pj,.16Ilj,.13Ii1TeIlbHO noIlnpo~eHTa npeAeIlbHO AonYCHtMO~ /6e3-onaCHOH/ .,. 

g03bf, npj,.1HfHO~ B HaCTO'fll!.\ee BpeMR np14 pa60Te c paAj,.10aKT~BHbIMj,.1 
'1/

j,.1CT04Hj,.1RaMI1' . Ha BblCOTe 1(}-l2 KM 3TOT 3<p<peF<T YBeRj,.14It1SaerCR, 

rpy60 rOBopR, B eTO pa3, a npj,.1 nepexüge K BblcoTaM 15.,.20 KM 

~e BABoe*. 

* 3TO' npa 'YCJIOBHH, tITO 'lfeJ10~-eK noCTOHHHO HaxoAaTCH Ha 3-TaX BbI

COTax. EcnH )Ke BPeMH rrpe6bmaHHH paBHO llacaM, TO .n;og-a OÓJ1Y'lfeHliH 

D lt tIaCOB/ :::- D /r-op.l. t· 1 ~ l .....IO-4 H rrpH t nopHAKa .n;eCHT-KOB 'lIa

COB AaeT rrpeHe6pe>'~<Ht1O.. ~a.'!l~l'l A~~i3,K:~ ~: Q~J1Y'lIemfJC) ua YPoBHe MOpfl. 
9 ,O'il ... ',J\H< ..... ...... wr.f'YT\
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4~cn9 RAepHO-aKT~BH~X 4aC!~4 B aTMOC$ep~ peSKO BOSpaCTaeT 
~p~ XpOMOC$epH~X BCn~WKaX Ha conH4e. 'Aos~ 06nY4eH~R Ha B~toTax 
10-15 t<M MorYT np~ 3TOM BospaCT~ B AeCRTK~, COTH~, a '~HorAa Aa}\{e 
B AeCRTK~ T~CR4 pas. B cnY4ae oc06eHHO MO~H~~ ~poMoc~epH~~ Bcn~

weK /K C4aCTb~, OH~ AOBonbHO peAK~/ sa HeCKonbKO 4?COB noneTa 
~a 60nbw~x B~COTax MomHO Ha6paTb AOSY 06nY4eH~H, KOTOpy~ n~4aM,. \ 
paOOTa~~~M c paA~oaK~~BHbIM~ npenQpaTaM~, puspeWaeTcn nonY4~Tb 

n~Wb B	 Te4eH~e rOAa. I 

6naroAapR CnO}\{H~M 3$$eKTaM p~cteRH~R ~ OTpa}\{eH~n n~BHeB~X 
4aCT~4 Aosa 06nY4eH~R saB~C~T TaK}\{e OT KOn~4eCTDa ~tpacnono~eH~R 

Tonn~Ba B caMoneTe ~ OT APyr~~ ~eTahe~. Y4eT ~SM~HR~~HXCR c Te
4eH~eM BpeMeH~ $aKTopoB, Bn~R~~~X Ha AOSY 06nY4eH~n, npeAcTaB
n~eT c060~ cno~Hy~ saAa4y. 

B', Jlaôopa ropaa BbI4~cn~TenbH014 TexH~K~ ~ aBToMaT~saq~-~ mUH1 
- / Ay6Ha/ COsAaHa MaTeMaT~4ecK?n MOAenb, KC)TOpaR c nOMO~b.1O 3 BI1 

Bocnpo~sBOA~T KapT~HY pO}\{AeH~~ ~ pacnpOCTpaHeH~R KaCKaAa 4aCT~4 

B arwocoepe , nos BOmU'l npo~rpblBaTb paauooõpaauue c~Tya4~~ ~1 04e'" 
H~BaTb pons pasn~4HblX cj)aKTopos..,. OT KOTOpblX SaBI-1C~T p,osa 06nY4e
H~~ 3K~oa}\{a ~ nacCa}\{~pOB caMoneTa. 

HcxqAH~M B 3TO~ MOAen~ RBnReTCR ~SBeCTH~~ ~s 3Kcnep~MeHTa 

cneKTp naAa~~e~o Ha rpaH~4Y seMHO~ aTMocct>epbl KOCM~4eCKoro ~3

nY4éH~f1. ~1s aanauuoro cnexr pa no saKOHY cnY4a~Hblx 4~cen BbI6~pa

éTCh 3Hepr~R Ha~anbHo~ 4aCT~4~. OnpeAenReTcR An~Ha ee np06erá 
AO Bsà~MoAei1cTB~R t OAH~M \.1S RAep 'BosAyxa. Pacc-raruaaer cn 4~lcno 

pomAa~~~xcR np~ 3TOM BTOp~4H~X 4aCT~4 !npoToHoB, He~TpoHoB~ " 
MesoHoB/, ~x 3Hepr~~ ~,yrnbl '~blneTa. AnR Ka}l(AO~ BTOPl-14HO~ 4aCT~
l\bl, B CBO~ ovepens , onpeAenRIOTCR An~Ha nooôera ~ XapaKT€p~CT~K~ 
RAepHoro B3a~MoAe~cTB~R B ero KüH4e. Aanee npOCne}l(~BaeTCR cne
Ay~~~e nOKoneHHe pO}\{AalO~HXCR 4aCTH~ H T.A. AO HC4epnaH~R Bcex, 
KacKaAH~x 4aCTHl\ B paccMaTpHBaeMo~ 05nacTH npocTpaHcTaa - B cnoe 
BosAyxa Ha onpeAe~eHHo~ B~COTe Hn~ B KaKoM-nH60 06~eMe V, K6TO
p~~ MO}l(eT 6~Tb 4aCTH4HO HnH nonHOCTb~ 3KpaHHpoBaH 6noKaMH Be
mecTBa c saAaHHwM. XHM\.14eCK~M COCTaBOM H nnOTHOCTblO. 

HeTPYAHO SaMenlTb,. 4TO pacue r ~MeeT 4~KnH4eçKH~ xapa xrep 
H CBOA~TC~ K MHorOKpaTHOMY nOBTopeH~~ HeCKOflbKHX OCHOBH~X one
pa4~~ /CM~PHC.2/. 

I"".,,, ... • ;.... A";-'U~-;~;;;;~ - I	 

PHc.2. 'npHH~HrrHarrbHaH cxeMa pac

qeTa KaCKaAa qaCTH~ B aTMOCQe

pe. PeaJIbHaH cxexa BKJIf')qaeT l'mo

", ro p;OrrOJIHHTeJIbHbIX p;eTaJIeií: H rr03

TOMY 3 rra qHTeJIblIO CJIm~CHee. 

2 

nocne Toro KaK paCC4HTBHO OAHO KaCKaAHoe AepeBO, paCHeT 
noa topae r ca AnR HOBO~. nepBH4Hm'1 4a'CTHLtbl ,nPHXOARlL\e~ HS KOCMoc'a·, 
aaren AnR cneAY~J~el:1 H T. A. PaCC4~TbIBaI<JTCR MHOrHe A'eCRTK~, a .HHor·
Aa H tOTHH AepeBbeB Ann Toro, 4T06~ YMeHbWHTb CTaT~CT~4eCK~e . 
ct>nYKTya4HH pa'CC4HT,bIBaeMbIX BenH4~H. TaKO~ nOA>,<üg cootae'rc t eye t ; 

1 
\1 peanbHoMY ct>~sH4ecKoMY np04eccy, npoHcxOAR~eMY B npHpoAe, rAe 

pesynbT~PYIO~~~ 3cP(~eKT COCTaBnRetcR ~s HepaBHCHMblX BKnaAOB 60nb
woro 4Hcna' KacKaAoB. 

nOCKonbKY pO}1{Aal{)~HeCR B RAepHblx BsaHMoge~cTBHRX "-MeSOHbl
04eHb KOPOTKO}\{HàY~He' 4aCTHL\bl / BpeM.A }!{HsH~ SapR}\{eHHbIX 17+ - H Ti 

MeSOHOS - 1'0-8 'C, BpeMR }\{HSHH He~1TpaIlbHoro 17° -MesOHa -) O-,l~c/, 
MHorHe H,S HHX, ocoõeauo B YCÍlOB~RX paapexeuuoà aTMocct>epbl H'a 
60nbW~X B~COTax, AOn}\{H~ pacnaCTbCR, He HcnWTaB RAepHOro Bsa~MO
Ae'i1c-rBHR. OAHaKO B C,OOTBeTc~BI-iH c r eopneà OTHocvr~emHiOCTH ape.

( 

I, MR }\{~SHH 4acT~4bl BospacTaeT npH YBenH4eHHH ee CKÓPOCTH, n03ToMY 
I	 Aame 4aCTb 17o-Me~OHOB, ~cnH OHH 06naAa~T B~COKO~ 3HeprHe~, YC
h 

neBaeT Bce }\{e npOBsaHMOAeHCTBOBaTb c OAHHM ~1~ RAep B03Ayxa. 3T~ 

3$$eKT~ Y4~T~BaIOTCR npH B~4HcneH~H np06erOB 4aCTH4. 
. Peayris r aros, pacuera flBntllÓTcR npocrpakcr aeuaue pacnpeneneuaa 

. I	 _

OOTOKOB 4aCTH4 pasn~4H~X THnOB, ~x yrnoB~e H 3HepreTH4eCK~e pac-' 
.npeneneuaa , AOSé;3 06nY4eHHfl, nornouie.i-n-tan 4enoBe'4ecKHM TenOM. --. 

Ha pHc.3 B Ka4eCTBe np~1Mepa noxaaau peayns r ar BbI4HCheHI-1R 
B~COTHO~ saBHC~MOCTH A03~ D6nY4eHHR He3a~H~eHHoro 4enOBeKa npo
TOHaMH, He~TpOHaMH H 17-MesOHaMH, nopo~AaeM~MH B aTMoc~epe KO~

M~4eCKHM HsnY4eHHeM npH 06~4H~X ycnoBHRX ~ KorAa HeT 3Ha4HTenbí
I
,	 

HblX xpoxocoepaux acruaue« Ha conuue . AnFl HarnFlAHOCTH noaa ,HsÍ1y'::' 
4eHHR, nonY4eHHaR B Te4eHHe 4aca Ha onpeAeneHHb~ BUCOT~, D /sa \ 
4ac4 npHBeAeHa B' O~HoweH~~ K Ben~4HHe cpeAHeCYT04HO~ AOSW 
DcaHH~' np~HRTO~ An~n~4, pa60Ta~~~x c paA~oaKTHBH~MH' ~sny

4eHHRMH*. np~ a~4~cneHHnX Y4TeHa pasnH4HaR 6~onof~4eCKaR ~~~eK

THBHOCTb npOTOHOB, He~TpOHOB H 17 -MesOHOB. 
Aosp 06nY4eH~R õucrpo aoapac rae'r npu nepexone K sucoraa 

10-15 KM, np~ ~anbHei1~eM YBenH4eHHH BWCOTW OHa ~aCTeT y~e SHa
4HTenbHO MeAneHHee; Aosa ~aBHC~T O~ reorpact>\.14eCK6~ WHPOT~ MeCT
HOCTH: np~ B~COTHWX noneTax AOSU Ha non~ce H 3KBa~ope pasnH4alOT~ 

CR n04TH Ha nopRAoK. HHTeHC~BHOCT~ 06nY4eHHR B,06naCTH B~COKHX 

WHpOT, nOCKonbKY MarHH~Hoe 'none 3eMnH OTKnOHReT 4aCTb naAa~~HX 

Ha Hee KOCMH4eCKHX 4aCT~4 /Tex, 3Hep~HR KOTOp~X HeAoCTaT04Ha ~nR 

Toro, 4T06bl npeononer s MarHHTHblH õaps ep/", / nanae r, H 3TOT 3$$eKT 
60nee saMeTeH Ha ~KBaTope.

I	 
-, 

* 'CJlep;yéT rro)J,HepKHYTb, qTO c amrrapnue rrpaauna ycTanUBJIHBanT 

HeAeJIbHYIO 11 rOAOBYlO rtperrernsrro iionvcTHMble AO 3bI oÔJIyqeUHH /11. 
,UJIJI HeÔOJIblIlHX HHTepBarrOB npexetra AorrycTHMbIe caIlHTapllbh-tH npana-: 

JIaHH A03bI MorYT BO r-moro p as npcnocxonar-s cpeznnon )J,03Y 

D caHHT. 1241 . t Iqac/. Baxno , qTOÔbI npn 3TOM ue ÔbIJIa 3HaqHTeJIblIO 

npeasunena YCTaHO~JIeHIIaH npaannana Hep;eJIbHaH II Yx< BO Bç.mCOM CJIY

qae rO~OBaH p;03a. 

t. 
3 
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PHc.3. no3a o6nyqeHHH Ha pagn~HUX 

B~CO~ax Hag ypOBHeM MOpfl Ha noniDce. 

WHpOTe 42 ° H 3KBaTope. YKa3aHbr CTa

THCTH'IeCKHe norpel!IHOCTH pacqeTa 

/KOpH)J,Op CTaTUCTH'IeCKHX ciuJyKTyai\HH 
pacq.eTHbfX BenH'IHH/, 

Ha 6onbwwx a~coTax npwaeAeHHbre 

Ha pwc. 3 3Ha4eHH.R A03bl A011>KHbl 6brTb 

· HeCKOJlbKO yBe11H4eHbl /Hanpi1Mep ,_ Ha· 

BbiCOTe 20:. KM - np116m13~1TeJ1bHO B R011-

101f I I I I 1 I Tapa paaa 113-aa BKnaAa RAep, nony-

0 10 20 30 40· 50 60 4HBWI1X 11MnynbC OTAa411 np11 CTO.IJKHOBe-

BbiCOTA (KM) HH11 C 6biCTpor::i ' KaCKaAHOH 4aCTI1~eH/. 
/411CilO TaKHX 4aCTI114 pacTeT c BbiCOTo&1/. XoTR npo6er11- RAep oTAa4w 

a. TKaHRX 4enoae4eCKoro rena o4eHb Mallbt ~ 11x 6wonorw4ecKaR ac)>c)>eK

THBHOCTb HaMKOrO UOJlbl!le, 4eM y !'lPOTOHOB, Her:iTpOHOB H. n:-Me30HOB ·, 

H HX BKJlaA B CYMMaPHYL1J A03Y 0611)1'4eHHR OKa3btBaeTCR BeCbMa CYI!IeCT

BeHHbiM. Hawa MOAellb noaaonRe·T y4eCTb 11 3TOT 3c)>c)>eKT • 

. MOAellb C$OPMY11H.POBaHa Ha c)>opTpaHe 11 MO)l(eT 6b1Tb nerKO aAannt

POBaKa K 36M pa311H4HbiX Twnos. GAHaKo A.11R ycnewHoro MOAe1111posa

HHR Tpe6yeTCR AOCTaT04HO MOI!IHaR 313M - r11na 63CM-6 111111 EC-1060. 
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B.f:., J1e BaH Hroac, IIINalcOB C.fJ. P2-85-46 
ft?,i$8~JtHe SMieiC'I'III ICOCMH'IeCKOro HSJ1Y11el11Ul 

,aspaGoTalla · MaTeMa'ftl'lecxu MPA~. nosa~ pacctUI
~;.;~ ·noTOlCII J!Af!PHO-aJC'l'HBHMX qac~, aosmur:~ • &TMOc41e

·:\.;~.,_ .. ·~· BRHRIIReN JtOCNK'&eCICOrO Hsny'leRHJI H onp~'l'· lilt 
~cf~H1ieCICOe ~ftc:TBHe nptt , pasnH11HHX YC.UOBHftX /B saBHCHMOCTH 

BI:IICO'I'W, HIITeHCIIBHOCTH 

JftAHC.JDIT81IItlloft TexHIIJal 

DepeBOA o.C.BHHOrpaAOBOft 

aarashenkov V. S., Le Van: Mgok, Sbmako'V S. Yu. P2-8S-46 
Biological Effects of Cosme Radiation 

A mathematical model for calculating particle flows 
~uced by the cosmc radiation is eleboratecl. 'l'be 1110de.l 
eD.ables to calculate biological effects :ubder various condi
t ions (latitude , altitud~, cosmic t:ay :intensity etc.). 
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