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6onbWaR npOHHKam~aR cnoco6HOCTb 4aCTH4 csepxBWCOKHX 3Hep

rHA H HeATpHHO, a TaK*e ysenH4€HH€ AnHH nopO*AaeMWX HMH RA€PHO-
3neKTPOMarHHTHWX nHBHeA C pOCTOM 3HeprHH, o6ycnosnHBamT OCHOB
H~e TPYAHOCTH perHCTpa4HH H H3Y4€HHR HX B3aHMOA€ACTBHA C se
~eCTBOM. npH HCcneAOBaHHH KOCMH4€CKHX B~COKO3HeprH4H~X 4aCTH4 
AOnOnHHTenbHbl€ TPYAHOCTH 8O3HHKamT H3-3a pe3Koro y6btBaHHR no
TOKa TaKHX 4aCTH4 C ysenH4€HH€M HX 3HeprHH. Bee 3T O ,a TaK*e 
He06XOAHMOCTb KOHTponR •3a YT€4KOA paAHOaKTHBHWX OTXOAOB,B 4acT
HOCTH, 3axopOH€HHWX B OKeaHe, Tpe6ymT CO3AaHHR A€ T€K TOPOB 
O4€Hb 6onbworo o6beMa. PeweHHe yKa3aHHwx 3aAa4 c noMO~bm 06w4-
Hwx A€T€KTOPOB, HCnOnb3ym~HX HepaBHOB€CHWe CP€AW HnH perHCT
pHpym~HX 3HeprHm, BWAenReMym caMHMH 4aCTH4aMH, CHnbHO 3aTpyA
HR€TCR H3-3a Henponop4HOHanbHOro 8O3pacTaHHR T€XHH4€CKOA cno*
HOCTH H CTOHMOCTH TaKHX A€T€KTOPOB C ysenH4€HH€M HX o6beMa, 
4TO no6Y*Aa€T K H3WCKaHHm npHH4HnHanbHO HOBWX M€TOAOB perHcT
pa4HH. 0AHH H3 BO3MO*HWX H o6CY*Aa€TCR B HaCTOR~eA pa6oTe. 

npeAnaraeTCR HCnonb3OBaTb MOpCKHe CB€TR~H€CR opraHH3Mbl 
/MCO/, cnoco6Hbte 11OTBe4aTb 11 cseTosoA scnbtWKoA Ha BHewHee pa3-

APa*eHHe, AnR A€T€KTHPOBaHHR HOHH3Hpym~HX H3ny4€HHA. MCO, B 
4aCTHOCTH, npocTeAwHe OAHOKneTO4H~e MHKpoopraHH3M~ BHAOB Noc

tiluca miliaris (NM)• , Gymnodinium (GM), Prorocentrum, Goni
aulax o6naAamT cnoco6HOCTbm 11OTB€4aTb 11 CB€TOBOA BCnblWKOA Ha 

MeXaHH4€CKoe, XHMH4€CKOe, 3neKTPH4€CKOe H CB€TOBoe B03AeAcT
BHR. B cnOKOAHOM, H€B036Y*A€HHOM COCTORHHH OHH He CB€TRTCR~ ~ 
H3B€CTHO, 4TO ABH*€HH€ MeXaHH4€CKOro areHTa B BOA€ co CKO

POCTbm V= 30 CM/c, 4TO B nepec4eTe Ha nnoTHOCTb noTOKa 3HeprHH 
COCTaBnReT J p = 8 '4 3 -1 015 38/CM~ HHH4HHpyeT CBeToBym BCnblWKY NM. 
AnHTenbHOCTb BCnWWKH /200-500 MC/Hee HHT€HCHBHOCTb /ny • 
-10 8 ¢0TOHOB/~- 2~ npH npeB~W€HHH nopora pa3APa*eHHR He 3aBH
CHT OT senH4HH~ A€ACTBym~ero ¢aKTOpa. CneKTpanbH~A COCTaB H3-
ny4€HHR ne*HT B o6naCTH 400-600 HM, T.e. B o6naCTH HaH60nbweA 

npo3pa4HOCTH MOPCKOA BOA~- HCT04HHKOM CBeTa RBnReTCR peaK4HR 
¢epMeHTaTHBHoro OKHcneHHR opraHH4€CKHX se~eCTB, ynpaBnReMaR 
CaMHM MHKpoopraHH3MOM. AHanorH4H~MH xapaKTepHCTHKaMH o6naAamT 
H see APYrHe MCO 11•21. 

*Noctiluca miliaris HnH HO4€CB€TKa WHPOKO pacnpocTpaHeHa 

B MOpRX HaweA CTpaHbl ~~~-
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np1-1 r1pOXO>t<AeHl-1l-1 3apA>t<eHHOH 4aC Tl-14bl 4epe3 BOAY Ha ee TpeKe 
B03Hl-1KalOT 8 -3ne KTpOH bl, cnoco6 Hbl e nopO>t<AaTb YAaPHY IO BOflHY 
/YB/ ;i •. r, . nnoTHOCTb noToKa 3Hepr1-11-1 B YB, cneAYA pa6oTe 4 . Mo>t<
HO 04e Hl-1Tb KaK 

J , E,) . r1 • ,... , 4 rr r '2,, /1/ 

rAe E o '-' 1,23 K3B - 3Heprl-1A 8 -3ne KTPOHa; T/ "' 0,5 - AOflA OT E 3 
nepeAaBaeMaA B YB; r - paccTOAH1-1e OT 4eHTpa Tennoaoro n1-1Ka ·, 

'6 , =Ax ; c 0 - apeMA npoxo>t<AeH1-1A <)>poHTa YB TOflllll-1HOH i\ x .. 1 o -6 CM 
co CKOpOCTblO 3ByKa Co = 1,45 · 10 5 CM/c; ( 1-K) - 34>4>eKT1-1 BHblH 
K03<)><)>1-141-1eHT nornollleH1-1A 3Hepr1-11-1 YB 

1 ra 2 
K "· r· ( exp(-2-8-r,f ) df, /2/ 

B 0 
9 '4 / - 14 '7 / rAe f 8 "' 10 r4 , a B ,. 0,85 -10 · , ecn1-1 r Bb1pa>t<eHo e cM , a 

4acT0Ta f- e rep4ax. 
M3 ycnoeHA J = Jp HaHAeM, 4TO nopor pa3Apa>t<eHHA MCO 6yAeT 

npeBblWeH npH r ~ 80 MKM. 04eBl-1AHO, 4TO HaAnOporoaoe pa3 APa>t<e
Hl-1e AOfl>t<HO 3axeaTblBaTb onpeAefleHHYIO 4aCTb o6DeMa opraHl-13Ma, 
4T06bl Bbl3BaTb ero OTBeTHYIO peaK4HIO. no3TOMY 6yAeM C4HTaTb,4TO 
npoXO>t<AeH1-1e HOHH3HPYIOllleA 4aCTl-14bl, conpOBO>t<AaeMoe pO>t<AeHHeM 
8 -3neKTpoHa, Bbl3b1Bal0lllero YB, 4epe3 Teno MCO BHAa NM, HMelOlllero 
pa3Mepbl nopAAKa do = 200-500 MKM 111, HHH41-11-1pyeT CBeTOBYIO BCnb1w-
Ky. 3TO n03B0flAeT 04eHl-1Tb CBeTOBOH BblXOA L cpeAbl, COAep>t<a-
llleA NM, np1-1 npoxo>t<AeHHH OAHH04HoA 3apA>t<eHHoA 4aCTH4bl. 

L = n y•(p ·rr - r;)•(U3·2•ro) /<)>OTOHOB/CM/, /3/ 

rAe p /oco6eA/cM 3/ - KOH4eHTpa41-1A NM; n8 "' 15 /cM- 1 / - flHHeA
HaA nflOTHOCTb 8 -3neKTPOHOB' nopO>t<AalOlllHX YB; 2 ro = do = 350 MKM. 
np1-1 p= 1, L ,. 5. 104 ' a npH p = 10 2 'L"' 5 - 10 6, npH 3TOM CBeT 
6yAeT H3fly4aTbCA H30TponHO OTAeflbHblMH CBeTAlllHMHCR T04KaMH Ha 
TpeKe C flHHeHHOH nflOTHOCTblO 0,1 CM- 1.0TMeTHM, 4TO ecTeCTBeH
Hble KOH4eHTpa4HH NM H3MeHRIOTCR B npeAenax 1 +45 oco6eA/cM 3 121. 
KoH4eHTpa~HH >t<e APYrHX MCO B ecTeCTBeHHblX YCflOBHRX MoryT AOCTH
raTb 2 · 10 CM-3(GM) ~ 1 ,a HHTeHCHBHOCTb MO>t<eT npeBOCXOAHTb HHTeH
CHBHOCTb CBe4eHHR NM B 106 pa3 18 1• 

Bb1WeH3flO>t<eHHOe AaeT OCHOBaHHe nonaraTb B03MO>t<HblM C03AaHHe 
TpeKoooro AeTeKTopa 60flbWOro o6DeMa C HCnOflb30BaHHeM MCO /61-10-
fllOMHHec4eHTHaR KaMepa/ co CBeTOBblXOAOM Ha HeCKOflbKO nopRAKOB 
60flbWe CBeTOBblXOAa o6bl4HblX Cl.lHHTHflflRTOPOB. TaKHe AeTeKTOpbl 
MOryT HaHTH npHMeHeHHe B HCCfleAOBaHHRX WHPOKHX aTMOC<)>epHblX 
flHBHeA /WAn/, B3aHMOAeHCTBHH HeHTPHHO H MIOOHOB CBepXBblCOKHX 
3Hepr1-1A c HYKnoHaMH 1-1 RAPaMH /npoeKT DUMAND /, a TaK>t<e B pe
r1-1cTpa41-11-1 pacnpeAefleHHblX noneA HOHH3HPYIOllleA paAHa41-11-1. Bo3MO>t<-
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HO, 4TO TaKOH geT e KTOP CyllleCTByeT Ha 3eMne y >t< e COTHl-1 MHflflHO
HOB fl E:T B MOPAX 1-1 OKeat1ax . 

ABT OPbl Bblpa >t< alO T 6na ruAa PH OC Tb n.A.6I110MeH<)>e flbAY, A.n.racna
PAHY, B.M .Ko po r oA1-1Hy, n.M .nan1-1Aycy, M. M.n0Arope4K0My, O. B.C a a-
4eHKo, n .M.C a pb14 e eoA , 11.K.0.CyneAMaHoey 3a none 3Hble 06cy>t<Ae
H1-1A 1-1 Kpl-1TH4eCKHe 3aMe4JHl-1R. 
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