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AKTYAABHDIE MPOBAEMDbI AKBAKYALTYPbI B COBPEMEHHDIV MEPUIOA

Hamwu u nuteparypHble JaHHBIE MO3BOJISIIOT HAM CJENIaTh BBIBOJ, YTO OCOOEHHOCTH IHEPreTH-
YECKOTO METa00JIM3Ma TPUTUIOUIHBIX OPTaHU3MOB JTAIOT UM PsiJl GPU3N0IOT0-OMOXUMUIECKIX TPEUMY-
LIECTB Mepe JUILIONIaMHU, TIO3BOJISIOT ObITh 00JIe€ YyBCTBUTEIBHBIMU K MEHSIOIUMCS YCIOBUSIM Cpe-
IIbl U, B pe3yJbTare, YCIENIHO BbIKUBATh B HEOIATONPUATHBIX YCIOBHUSX.
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FEATURES OF THE ENERGY METABOLISM OF DIPLOID AND TRIPLOID OYSTERS
CRASSOSTREA GIGAS, AS OBJECTS OF MARICULTURE
Vyalova O.Yu.!, Stolbov A.Y.?
!Institute of Marine Biological Research of RAS, Sevastopol, Russia;

Institute of Natural and Technical Systems of RAS, Sevastopol, Russia

The respiration of the diploid and triploid Pacific oysters Crassostrea gigas in normal conditions and low
oxygen contents in the seawater were studied. Energy metabolism of natural oysters was in 1,8 times higher in
comparison with polyploid forms. The critical levels of O, saturation were noted on 40-45% of saturation for
diploids and 55% for triploids at the maximum summer temperature (24-26 °C).
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B pabore mpencrapieHbl SKOIOTHYeCKHe (aKTOPhI, ONMPEEISIONINe POCT ABYCTBOPYATHIX MOJUIIOCKOB B
YCIIOBUSIX MapHKyJAbTYpbl. OTMeUeHa BaskHasl POJIb TEXHOJIOTHYECKHUX (PaKTOPOB B CKOPOCTH POCTa M Habope
Macchl Munii U yerpuil. OtMedeHa crabast CBsI3b POCTOBBIX MTOKA3aTeNICH YCTPHII C OMOMAcCOi OCHOBHBIX TPYIIIT
MHUKPOBOIOPOCIIEH 1 001IIei OnomMaccoi pUTOIITaHKTOHA.
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CoBpemeHHast MapuKyIbTypa KpeIMCKOTO MOITyOCTpOBa B OCHOBHOM IIPEACTABIEHA (hepMaMH 110 BBIpa-
IIMBAHUIO IBYCTBOPYATHIX MOJUTIOCKOB. OpraHu3anus u ycneursas padora pepMepcKix MOPCKUX XO34HCTB
Ha MEepBbIH IJIaH CTABUT BOMNPOCHI HKOJIOTMYECKOTO MOHUTOPUHTA C IIEIbIO ONPENETIEHUSI COCTOSHUSI KO-
CHUCTEMBI, TeHJICHIIUU €€ N3MEHUUBOCTH, U, KaK pe3yJbTaT, BEIpaOOTKH PEKOMEHALUi 10 pallioHaIbHOMY
UCTIOBb30BAaHUIO TIPHPOIHBIX pecypcoB. st 3TOro He0OXOAMMO OMPEAETUTD CTENEHb BIMSHUS PA3INYHBIX
a0MOTHYECKHUX U OMOTHYECKUX (PAKTOPOB HAa POCTOBBIE IIPOLIECCHI KYIBTUBHPYEMBIX MOJUIIOCKOB.

HccnenoBanus MpOBOAMIMCH HA MUAMWHO-yCTpuuHOU (epme, mpunamnexameidn OO0 «SxoHT
JIT», niomiaapio 0Kojo 5 ra, paciofioKeHHO! B paiioHe 1okHOro Oepera Kpeima (akBatopus I'omy6oro
3anuBa). POCT KyJlIbTMBHPYEMBIX MOJUTFOCKOB 3aBUCHUT OT MHOTHX (akTopoB [1,2,4,5]. Tak, B padote [1]
BbIeNsieTcst 16 (akTopoB, BIUSIONIMX HA TEMITHI POCTa MOJUTIOCKOB. C y4eTOM JOTOTHEHHS APYTHMHU
paboTtaMu UX Konu4yecTBO Bo3pactaeT A0 20 u 6osee. IIpu 3TOM MpakTHYecKu BO BCeX TPyaX OCHOB-
HBIM [TapaMETPOM Ha3bIBAETCsl TEMIIEPATypa BOABI.

O06001MB BBILICHA3BAHHBIE PA0OTHI, MO)KHO BBIAEIUTDH CIEAYIOLIME IPYyMNIbl (PaKTOPOB, BIUAIO-
IIUX Ha POCT MOJIIIOCKOB:

- TEPMOXAJIMHHAS ¥ TUAPOXUMUYECKAsl CTPYKTYPbI BOJIBI;

- IOCTYIIHBIN MUIIEBON PallMOH;

- IJIOTHOCTb MOCEJICHHS] MOJITIOCKOB;

- (hakTOpBI Cpeibl (BOJTHEHHE, CKOPOCTh BOJJOOOMEHA, OCBEILICHHOCTh U JP.);

- OMOJIOTHYECKOE COCTOSTHIE MOJUTIOCKOB (BO3pacCT, pa3Mephl, COCTOSTHHE TOHAN);

- KOHKYPEHTBI ¥ Tapa3HThI.

[Tpu 5TOM BIUSTHEE COBOKYITHOCTH (JaKTOPOB HA POCT MOJIITIOCKOB, B OCHOBHOM, PacCMaTpuBaeTCs
Ha KaueCTBEHHOM YPOBHE (XOTs B HEKOTOPBIX CIyyasx, Hanpumep, [1] paccuuTeiBaanch KO3QGUIMEHTHI
perpeccun Mexay TeMIIepaTypoil 1 mapameTpamMu pocta Muaui). s pocra ycrpuil B yciaoBusix mooe-
pexbs KpbIMa TakuxX JaHHBIX HET.

Ha ocHOBaHMY pe3ynbTaToB MPOBEICHHBIX KOMIIJIEKCHBIX UCCIIEJOBAHUI MBI CJIEIIaJIM ITOTIBITKY OLIEHUTh
CBSI3U CKOPOCTH POCTa YCTPUI] C THAPOJIOTO-THAPOXUMUYECKUMU U HEKOTOPHIMU OMOJIOIMYECKUMH ITOKa3aTe-
JISIMH MOPCKO# BofibI. 17151 3TOT0 OBLIM paccuuTaHbl KO3PPUIMEHTHI TAPHOH KOPPEIISLIMU MKy TUHEHHBIMU
POCTOBBIMH TIapaMeTpaMH yCTPHII, TEPMOXATMHHBIMHU XapaKTEPHUCTUKAMH, OCHOBHBIMH THIPOXUMUYECKIMH
u OuonornyeckuMu (6roMacca OCHOBHBIX TPYIIT MUKPOBOAOpOCiel u obmas Ouomacca (hPUTOIIIAHKTOHA)
napameTpamu B akBaropuu (hepmbl. PacueTsl mpOBOIMINCH HA TPOTSHKEHUH TO0BOTO IIUKIIA BBIPAIIIMBAHHS
YCTPHII C MOMEHTA BBICAJIKH criata ycTpuil B caaku (ceHTs0pb 2010 .- centsaops 2011 r). s ananuza y4uu-
THIBJIUCh TOJIBKO KOA()(HUIIMEHTHI KOPPETALIMHU, COOTBETCTBYIOIINE 95% NOBEpUTEIEHOMY HHTEPBAITY.

B ocHOBy pacueToB jieriia H3MEHUYNBOCTb JIMHEMHBIX U BECOBBIX XapAKTEPUCTUK IOJOBUKOB JHII-
nounueix yerpun C.gigas (puc.l).

CyTOuHBIM MPUPOCT MACChl MOJUTFOCKOB MEHSJICSI B 3aBUCUMOCTH OT ce30Ha. B 3umHMil nepuoj
IIPUPOCT OMOMACChI MIPAKTUYECKU OCTAHABIMBAJICS, HO Y)K€ HauuHas ¢ (peBpasii-mapTa, OH B CPEAHEM
cocraisut 0,020-0,042 r/cyT.+ok3. CyTOUHBIH PUPOCT BBICOTHI CTBOPKH AUILIOMAHBIX C.gigas BapbH-
posai ot 0 (HosiOpb-MmapT) 10 0,147 MM/ CYT. *3K3. (OKTAOPH, Maid, UIONb), AJIUHBI pakoBUHBI — OT 0,012
10 0,085 MM/CyT.*3k3 (CeHTsI0ph). MakcuMallbHbIEe IPUPOCTHI OBUIM YCTAHOBIICHBI B TIEPHOJL C aBTyCTa
10 CEHTA0PBb, KOIZla Macca MOJIIFOCKA yBeanuuBaiachk A0 0,255 r/cyT.*3K3., BBICOTA U AJIMHA PAKOBUHBI
Ha 0,41 u 0,28 MM/CYT.*3K3., COOTBETCTBEHHO.

OCHOBBIBasICh Ha POCTOBBIX XapaKTEPUCTHKAX, JAHHBIM I10 THAPOJIOTO-THAPOXUMHUYECKUM U BbI-
OpaHHBIM THJIPOOMOIIOTHYECKUM XapakTepucTukam [3] Oblia paccunTaHa KOPpPEISLMOHHAS MaTpULA
st 13 mapameTpos.

Pacuetsl nmokasasnu, uto Haubosee BbICOKas CBs3b (k0. kop. 0,9) HabmonaeTcs Mexay poCTOBBIMU
MOKa3aTesIMU YCTPULL M TEMIIEpaTypoil BOJbl. DTO 0OYCIOBIEHO TEM, YTO TeMIepaTypa BO MHOTOM OII-
pezensieT MHTeHCUBHOCTD JAbIXaHUs U (DUIIBTPALMM, PA3IMYHBIX META0OJIMYECKUX IMPOLECCOB, HAYalI0 U
OKOHYAHUE CTa/INM KU3HEHHBIX LIUKJIOB MOJUIIOCKOB, a TAaKXke, OIOCPEJOBAHO, COCTOSIHUE KOPMOBOM 0a3bl.

JlocTaTouHO BBICOKAsI CBSA3b OTMEUEHA MEXY POCTOBBIMHU MOKA3aTENIMH YCTPUIL U COJIEPKAaHUEM
kucnopona (ko3¢. kop. -0,83). OrpunarenbHas CBSI3b CBUIETEIBCTBYET O TOM, UTO MPHU MEPEHACHIIICHIH
IPUOPEKHBIX BOJ KUCIOPOAOM €ro U30BITOUHOE COAEPIKaHUE TOPMO3UT POCT YCTPHIL.

Heckonbko HEOXKUAaHHA BBICOKAs CBsI3b COJICHOCTH C pasMepaMu yctpull (ko3¢. kop. -0,69), Tak
KaK JMana3oH BHYTPUTOJOBOW M3MEHUYHMBOCTH COJICHOCTH HEBEJIHK, CO CIa0OBBIPAXKEHHBIM T'OJIOBBIM
x0710M. O4eBHIHO, YTO BBICOKAsi OTpULIATEIbHAS CBsI3b 00YCIIOBJIEHA COBIAICHUEM JIBYX ITMKOB: allpeib-
CKO-HMIOHBCKMM MAaKCUMYMOM POCTa MOJUIFOCKOB U MMOHMKEHUEM COJICHOCTHU B 3TOT MEPHOJ 3a CUET I0-
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70 T20 CTYIUICHHS TABOJKOBBIX BOJ PA3HOTO MPOUCXOXK-
JICHUS.

CBs131 pOCTOBBIX TAPAMETPOB YCTPULL C TH]I-
POXUMHUYECKUMHU XapaKTEPUCTUKAMU B OCHOBHOM
cBO€il Macce cialble U HEeOCTOBEpHbIE. MOXKHO
“  BBIJCJIUTH TOJIBKO JOCTOBEPHYIO CBA3b C KPEMHU-
eM (k03d. xop. -0,53). ITO TOBOPUT O TOM, UTO C
oJtHOM cTopoHsl - Bojibl HAa FOBK nocrarouno unc-

6 [ BBICOTA CTBOPKH, MM
N yIMHA CTBOPKH, MM

Cmacca, T + 15

50 1

40 1

[ [

MM

L | THIE, Te. HET 3arpA3HMTENEH, TOPMO3AMMX POCT
% MOJUTIOCKOB. C ,prrOﬁ CTOPOHBI - HpI/I6pe}KHBIe
BOJBI ITIOYTHU BCEraa HACHILICHBI OMoreHamMu U MUK-
- o pOsJiEMCHTaMU U, COOTBETCTBCHHO, HC JINMUTUPY -

CeHT  HOsI SIHB  MapT  Maif M aBT  CeHT FOT POCT YCTPHII.
PI/IcyHOK 1. U3MeHenMe JUHENHBbIX M BEeCOBBLIX OrtmedeHsb! citadble CBSI3U POCTOBBIX ITOKAa3aTC-
XapaKTePUCTHK IOJ0BHKOB IHILIOWIHBIX YCTPHI JICH YCTpHUIl ¢ OMOMAcCOil OCHOBHBIX TPYII MHKPO-
C.gigas B Teuenne 2010-2011rr. BOJIOpOCIIEH u 00mIel OuomMaccoit (UTOTUIAHKTOHA.

[1Ipu 3TOM M3 YeThIpex rpynn MUKPOBOJOPOCIEH Mo-
JIOXKUTENbHASL CBA3b HAOIONACTCS TOJMBKO C AMATOMOBBIMH. MOJKHO IMPEIIOJIOKHTh, YTO TaKHE 3aBUCUMO-
CTU 00YyCJIOBIIEHBI IIMPOKUM CHIEKTPOM MUTAHHS MOJUTIOCKOB U U3MEHEHUEM COCTABJISIOLIMX 3TOTO CHEKTpa
B TEUECHUE r0J1a, KOIJIa HET XOPOILO BhIPAKEHHOM 3aBUCMMOCTH POCTa OT OJHOI'O THIA TUTAHMUSL.

[upokuii aAuana3oH cBs3ell (0T MPAKTUYECKU OTCYTCTBYIOIIEH 10 MOYTH NPSIMOM 3aBUCUMOCTH)
MEXKIy PacCMaTpUBAEMBbIMHU XapaKTEPUCTUKAMU T'OBOPUT O CIOKHOCTH B3aUMOJECHCTBHS Pa3IMYHBIX
(akTOpoB, HAOMIOIAEMBIX HA MOPCKOH (epme.

[TosmyueHHbIe pe3yabTaThl OCHOBBIBAIOTCS HA MaTepualiax 1o KyasTuBupoBanuto C.gigas U3 cna-
Ta, MOJIy4YeHHOT0 U3 MUTOMHMKOB 3ana Hoil EBporibl 1 BeIpalieHHoro B paiione n. Kanusenu. Cnenyer
OTMETHTBH, YTO JHHEHHBIN pocT B C.gigas B KapantunHoit Oyxte I. CeBacTomomsi, ¢ MCIOIb30BAHUEM
criaTa U3 mTuToMHHUKa MHCTUTYTa MOpCcKuX Ononorndeckux uccienoanuii uM. A.O. KoBaneBckoro 3Ha-
YUTEIBHO OTIMYAJICA B CTOPOHY Oosiee ObicTporo pocra [5].

31ech ¢ MOMEHTa BbICTaBlIeHUs crniata B Mope (cepenuna asrycra 2003 r. 1o nekadpst) cpenHee
3HaYEHWE BBICOTHI PAKOBUHBI YBEIMUUIOCH ¢ 5 MM 10 50 MM, a Kk ceHTs0pio 2004 I. cpenHsis BbICOTA
paxoBuHbI foctunia 80 MM mpotus 50 MM B paiione ['omy6oro 3anuBa. s 000ux paiioHOB pa3Mele-
HUSL MapUXO3AUCTB HAaNa3oH U3MEHYUBOCTH TEPMOXATMHHBIX U THAPOXUMHUUYECKUX XapaKTEPUCTHUK, a
Takke OmoMacca OCHOBHBIX (DOPM KOPMOBOTO (PUTOIMJIAHKTOHA HE SIBISUTUCH TUMUTHPYIOIIUMHU JJIS1 POC-
Ta MOJITIOCKOB. [103TOMY B KauecTBe BO3MOXKHBIX IPUYUH 00JI€€ MEIJIEHHOIO pOCTa YCTPUI] B palioHe
Tomy6oro 3anmuBa MOTYT SIBIATHCS 00Jiee MO3IHUE CPOKHU BBICAJKH MOJIOAH B MOPE, CTPECCOBBIE HArPy3KH
IIPU NIEPEBO3KE CIiaTa, aJlanTalys K HOBBIM YCIIOBHUIM Cpebl OOUTaHuUs ¢ 0oJiee HU3KOW COJIEHOCTHIO.

Taxum 006pa3oM, orpesesstoiee BIUsSHUE Ha TEMITbI pOCTa MOJUIFOCKOB OKa3bIBAIOT KaK 3KOJIOTH-
yeckue (pakTopbl (TepMOXalMHHAS CTPYKTypa BOJ, KOHIIEHTPAIMM OMOTEHHBIX 3JIEMEHTOB, Oromacca
KOPMOBBIX BHJIOB (PUTOIIAHKTOHA), TAK M TEXHOJIOTHYECKUE (IPOUCXOKICHHE YCTPHUYHOTO CIIaTa, KOH-
CTPYKTUBHBIE OCOOCHHOCTH HOCHTEJEH, MIOTHOCTh MOCaAKH U Jp.). B mobom ciydae, g ycnoBuit
YEpHOro Mops MPEANOUTUTENBHEN SBIISETCS MCIIOIB30BAHUE CIIaTa U3 PETMOHAIBHBIX YCTPUYHBIX ITHU-
TOMHHUKOB, a U3y4EHHE POCTa YCTPULl HEOOXOIUMO NMPOBOAUTD B Ka)KJIOM pailoHe pa3MelleHus: ycTpud-
HBIX (hepM ISl BBISABICHUSI ONTUMAIBHBIX TEXHOJIOTHUECKUX YCIOBUHM BBIPAIIMBAHUS IS TIOTYYCHUS
MAKCUMAJIbHOM YPOKailHOCTHU TOBAPHBIX YCTPHII.
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EFFECT OF ABIOTIC AND BIOTIC FACTORS ON THE GROWTH PARAMETERS
OF THE OYSTER CRASSOSTREA GIGAS (KATSIVELI, CRIMEA, THE BLACK SEA)
Vyalova O.Yu., Subbotin A.A., Troshchenko O.A.

Institute of Marine Biological Research of RAS, Sevastopol, Russia

B paOore npencrasieHsl 3Konorndeckue (HakTophl, ONPEeNSIOINe pOCT ABYCTBOPUATHIX MOJIIIOCKOB B
YCIOBUSIX MapHKYJAbTYpbl. OTMeueHa BajkHasl POJIb TEXHOJIOTHYECKHUX (PaKTOPOB B CKOPOCTH POCTa M Habope
Macchl MW B ycTpull. OTMedeHa ciadasi CBsI3b POCTOBBIX TMTOKa3aTeNIel YCTPHIl C OMOMACCON OCHOBHBIX TPYTIIT

MHUKPOBOAOPOCIIEH 1 001eit OmoMaccoi pUTOITaHKTOHA.
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AHAJIN3 ®PAKTOPOB BHEIIIHEN CPEJbI ITPU ITPOTHO3UPOBAHUN
YPOKANMHOCTHU MOJLJIFOCKOB HA IPUMEPE MOPCKHUX ®EPMEPCKHUX
XO3S1UCTB HA IOTE IPUMOPbBS
JILA. I'aiiko

Tuxookeanckuit oxeanonocudeckuit uncmumym um. B.U. Hnvuueea /[BO PAH, 2. Bhaousocmok,
Poccus, gayko@yandex.ru
ypO)KaP'IHOCTL MOJUJIFOCKOB Ha MOPCKHUX (bepMax HaXOIUTCA B TECHOU 3aBUCUMOCTH OT BJIUSHUSA (l)aKTOpOB

BHeIHEH cpenpl. B nannoii pabore npoBenéH aHanu3 (pakTOpoB BHEILIHEH CPeabl, BIUSHUE KOTOPBIX HEOOXOANMO
YUUTBIBATh IPHU IPOrHO3UPOBAHUY YPOKAHHOCTH MOJUIIOCKOB B MOPCKHX (pepMepcKuX X03siicTBax.

ITpuOperxHas akBaTopus SINOHCKOro MOps M3/1aBHA UCIIOIb30BAJIACH J1JIsl BEIEHUS IPOMBICIIA IIPU-
MOpCKOro rpebemika, Ho yxe 6osxee 100 et Ha3ax )KUTENU TOCYJApCTB, PACIIONOKEHHBIX Ha Oeperax
SInonckoro mops (Kopeu, SInonun), Benu MOUCK MyTeH UCKYCCTBEHHOTO YBEJIIMYEHHUS 3aM1aCOB LIEHHBIX
IIPOMBICIIOBBIX 00BEKTOB. B Poccum nepBoe ONbITHO-MIPOMBIIIIEHHOE MOPCKOE XO3HCTBO OBLIO CO3-
naHo B 3ai. Ilocekera B 1970 1. anst ToBapHOTO BBIpallMBaHMs MpUMOpCKoro rpedemika Mizuhopecten
vessoensis (Jay). I'peberiok o01agaeT BHICOKUMHU TEMIIAMHU POCTA U MPEKPACHBIMH BKYCOBBIMH KayecT-
BaMH. 3a OCHOBY KyJbTUBHUPOBaHMS MPUMOPCKOTO rpederika ObUl MPUHAT AMOHCKUN ONBIT pa3BEACHUs
MOJUTIOCKOB ITyTeM cO0pa TMUYUHOK U MOCIEAYIOLIET0 UX MOIpallliBaHNs Ha HCKYyCCTBEHHBIX CcyOcTpaTax
— koJekTopax [2. 3. 11]. DTo 3KCTEHCUBHBIN METOJI BbIPAIIMBAHMS, T.€. BRIPAIIIMBAHUE B €CTECTBEHHOU
cpeze, M03TOMY YPOKaiHOCTh MOJIJTFOCKOB OU€Hb 3aBUCHUT OT BHEIIHUX (akTopoB. IlockoabKy B HAacTOS-
1iee BpeMs NPOMCXOIUT pa3BUTHE MapUKYJIbTYpsl B [Ipumopbe, To pazpaboTka METOJOB IIPOTHO3a €€
MPOAYKTUBHOCTH SIBJIIETCSI BECbMA aKTYaJIbHOM [5].

@opMHUpOBaHUE ONPEIEICHHOTO peXuMa norosl B I I[pumopee 1, B 4aCTHOCTH, HaJl aKBaTOpUEH Ma-
PpUXO035HCTBA, ONPEAEIAETCS CI0KHBIMU MpolieccaMy B3auMmoencTBus B cucteme Connue-ArMmocdepa-
3emuis. [y NporHO3MpOBaHuUs ypOXKaliHOCTH MapUX03HCTB 11e71€CO00pa3HO UCII0JIb30BaTh METO/bI, OC-
HOBaHHbIE HAa MOJIETTMPOBAHUY TPUUNHHO-CJIEICTBEHHBIX CBA3EH MEX /1y KIIMMaTUYeCKOl HHpopMalren
(mpeauKTOpaMu), U NPOAYKTUBHOCTBIO MApUXO3SICTB (MpeAUKTaHTOM). B kauecTBe mpeaukTaHTa ypo-
KaMHOCTH ObLTa BEIOpAaHa TNIOTHOCTH OCEBILIETO CIaTa MPUMOPCKOTo rpedelka Ha KOJUIEKTop (3K3./M?).
Br160op nanbomnee nHGOPMATUBHBIX PEAUKTOPOB MPOBOIMIICS C YUETOM TOTO, UTO CXEMA J0JITOCPOUHOTO
MIPOTHO3a yposkasi OyzneT Hanboee yCTOW4MBa, €Clii OHa Oy/leT MHOTOYpPOBEHHas, T.e. Oy[eT yUYUTHIBaTh
OZTHOBPEMEHHO COCTOSTHHE MOJICTHIIAIOIEH TOBEPXHOCTH, TPOIIOCHEPHYIO UPKYIISAIHIO, LIUPKYIISALIUIO
B cTpatochepe u renro-pusnueckue paktopsl. Ha ocHOBaHMM aHanMNM3a 0COOEHHOCTEN T'HIPOMETE0PO-
JIOTHYECKOTO pekrMa akBatopuu 3ail. Ilocbera, ocoOeHHOCTEH rogoBOro KA pa3BUTHA Ipedelika,
JUTEPaTypHOro aHajiu3a abuoTHYEeCKUX (PaKTOPOB, BIAMSIOIMX HAa IPUMOPCKUN IpeOEIIOK, U C yUYETOM
TOTO, YTO MPOTHOCTUYECKAsl CXeMa JO0JKHA ObITh MHOTOYPOBEHHOM, OBLT MPOBEJEH Ka4eCTBEHHBIN OT-
60p BO3MOXKHBIX npesckazareneil. [Ipeaukropsl Ob111 00bEJUHEHBI B TPU IPYIIIIHL.

I'pynma A — ¢akTopsbl, BIHSIONIME B 11€JI0M Ha 3€MHOM II1ap WM HA MOTYIIapHS:

- renropusndeckue Gpakropsl (CoIHEUHasi aKTUBHOCTb, COJTHEUHBIE U JIyHHbIE 3aTMeHus) [10],

- LUPKYJIALUS cTpatocdepsl (MOI0KEHNE M HHTEHCUBHOCTD IUPKYMITOJIIPHOTO BUXps) [9].

I'pynma B — dakTopsl, AeiCTBYONIKE HAl IEHTPATbHBIM CHHONITHYECKUM PAOHOM:

- LUPKYJSALUsS Tporocdepbl (MHIEKCH U (popMbl aTMOChEepHONH LUPKYISIUH, TUIIBI CHHONTHYE-
CKHX TIpo1rieccoB) [4, 6, 7].

I'pynna C — ¢akropsl, AeCTBYIOIINE HETOCPEACTBEHHO HA pallOH UCCIIeI0OBaHMUS:

- 0COOCHHOCTH MPU3EMHOTO COCTOSTHUS aTMOC(hephl Ha/l palloHOM (Temmeparypa u JaBJIeHUE BO3-
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