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BHoHHKA M TeXHHYeCKasi THAPOOHOIOTHS

UCCJEQOBAHHE ®YHKUHWOHAJIbHOH MOP®OJIOTHH
HEKTOHHDIX )KXUBOTHBIX

I0.T.Aaneegn 0. E. MopaeuHOB

Co Bpemenu Bhigenenus 'ekkenem [l] HekroHa B 0coGyio rpyn-
Ty JKMBOTHBIX [OCJeJHHE He NPHBJEKAJ BHUMAHHSA HCCIeLoBaTesel.
Visyuenne HeKTOHA KaK 0cOo0Or0 3KOJOro-MopdOJOrH4ecKOro THIA
JKHBOTHBIX BOIHOH cpelbl GBIJIO HAYaTO 11O CYIUECTBY TOJNBKO B IIOC-
nennee BpeMms [2]. Xo3fACTBEHHO BaXKHBEIe ACHEKTH H3YUYEHHS
HekKroua — GUOrHAPOANHAMUKA, CHCTEMBI, CBA3aHHEIE ¢ NpUeMOM U
nepenaveil nHopManHuy, HaBHraluel ¥ OpDHEHTALMel, H AD. — CBA-
3aHBl B NIEPBYIO Ouepelb € HCCAeN0BaHHAMHM (QYHKUHOHAJIbHOH MOp-
¢oJorud HEKTOHHBIX KHBOTHLIX. l3yueHHe (yHKUHOHaJAbHOH MOp-
(hoJIoTHY KHUBOTHBIX BOOOINE ¥ B YACTHOCTH IIpEACTABHTE/IEH HEKTOHA
HMeeT OOJLIIOe 3HAYEHHE IS MPABHJIBHOrO PEIICHHS BOMPOCOB HX
OHTOreHEeTHYECKOro H (PHIOTEeHETHUECKOrO PAa3BHTHS, CHCTEMATHKH, 4
Takxe IMpeacTaBaser HHTepec AAA pa3paBoTkH oBmux npobiem
amanTalHH ¥ SBOJIOUHH KHBOTHBIX. Baxnoe anaueHne 3Ta o6aacts
3uanuil uMeet u Aaa Guonuku [3]. B nauGosnbuwei crenenu mopdo-
JIOTHSI HEKTOHMHBbIX MKHBOTHBIX OINpENeNsieTCsd Pa3BHTHEM IIPUCHOCOG-
JIGHHH, CBSI3aHHBIX C JBHXKEHHEM, B MeHbIIeH — MAaCKHPOBKOH H
3aXBaTOM NHINM, a TakxkKe obecnedeHHeM (QYHKIHH peuenTopoB Op-
ranoB uyBcTB. B Muctatyte 6Hosmorun woxubix mopeit AH YVCCP, a
padee Ha CeBacrononbckoll O6Hosornueckoir craniuun AH CCCP
Hccae 0BaHus (PYHKIHOHAJBHOH MOP( ONIOTHH HEKTOHHBIX XKHBOTHHIX,
a UMeHHO pHIG, ObliH HauaThl Boepsele A. [1. Aunpusimesnm [4—6].
B nanpuedimem, HaunHas ¢ 1952 r., uceaenoBanus GYHRUIMOHAILHON
MODPGHOJIOTHH PA3IUYHBIX CPYIN HEKTOHHBIX KHBOTHBIX — PBIO, KUTO-
O0pasHBIX, JACTOHOIHX, MOPCKHX peNTHAHN, OTHL H Ap. — GBLIH
passepaytnt I0. I'. AneeBmm [2, 3, 7—20 u np.]. Psn pa6or mo
GyuruHOHaJILHOH MOP(OJJOTHH 4esIOCTHOTO alfaparta pblé Gbll BLI-
nosHed B. JI. Byprak [21—25]. B 1963 r. B cBsi3u ¢ mpeoGpasosa-
HueM CeBacTonoabckoil 6uonoruueckoii cranuun AH CCCP B Un-
cTuTyT OnoJgorun 10xHEX Mopeil AH VCCP 61 cosfan oThed
HekToHa (BosraapasieMbll }O. I'. AneeBreim). OCHOBHEIM conmepiKaHu-
eM pafoThl OTAeJa CTadu HCCaed0BaHus GYHKINOHAIbHOH Mopdoao-
IHH HEKTOHHBIX XKHBOTHBIX. B CBfI3n ¢ pelreHHeM cCleldaJbHBIX
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komuccuii AH YCCP cneunaau3npoBaTh OTJed Ha HCCAeAOBAHHAX
bynkuuoHaabHOi MopdoJorHH, HauHuas ¢ 1966 r. cunw otaena G-
JI TIOJIHOCTBIO CKOHLEHTPHPOBAHEI Ha sToll TeMaTHKe. K uHacrosiue-
MY BpeMeHH H3yueHHeM OXBaueHBl NOYTH BCE OCHOBHbLIE CHCTEMAaTH-
yecKkHe IPYNNLE HEKTOHA. Pa3BHTHe 3THX HCCIeLOBaHHH MOTpeGoBamo
BecbMa PasHOOGpa3HBIX OPTaHH3ALHOHHBIX (GOPM H NMPHBETO K Heos-
XOXHUMOCTH Da3palOTKH MHOTOYHCJEHHHIX OPHIHHAJILHEIX METONHK.
HeoTheMaeMBIMH 3JeMeHTaMH 3THX HCCAeNOBAHHH = ABJSIOTCH, B
YaCTHOCTH, MOP(OJIOTHYECKHE HCCIeN0BaHHsA, HaG/I0JeHUsT 3a XKH-
BLIMH HEKTEDaMH B aKBAPHYMAax H TOJEBBIX YCJIOBHSX, pasHOOGpas-
Hble SKCIIEPHMEHTH, B TOM UYHCJe CBSI3aHHbIE C MAaTeMaTHYECKHM H
GH3UYECKHM MOXEJIHPOBAHHEM. ITH HCCAeNOBaHHA NOTPeBOBaIH
GOJbIIMX 3KCHeNHUHOHHBX paGor Ha YepHoM, Asosckom, Kacmnii-
ckom, Bestom, BapennosoM, Cpenusemnom, KpacHom mopsix, Ataan-
THYECKOM ¥ THXOM OKeaHaxX, a TaKiKe Ha pPAAe BHYTPEHHHX BOXOEMOB
CCCP. [Ins ocyliecTBJIEHHs PacCMaTpPUBAeMbIX HCCIEJOBAaHHH OKa-
3aJ10cb HeOGXOAUMEIM CO3JaHHe TAYyGOKO CHelHaJU3HPOBAHHONA JKC-
NepHMEHTAJbHOH 6a3pl; OblM, B YaCTHOCTH, CIPOEKTHPOBAH H MO-
CTPOEH YHHKAJbHHIH OHOrHAPOAMHAMUYECKHH KaHaJ -— HOJHOCThIO
aBTOMAaTH3HPOBAHHEI 3KCIEPHMEHTAJbHBIH CTEHI MHOIOLEAEBOro
Ha3HAYeHHUs C BeCbMa HeINpeJesbHON KOHCTPYKUMeH, HmpelycMaTpH-
BaIOWE# BO3MOXKHOCTb LWIHPOKOR MofepHH3auuu. B xoxe Bbinoduse-
MEIX OTIeNOM pa3HooGpA3HBIX HAay4HO-HCCIEZOBaTe]bCKUX paloT
cOpMHPOBAJHCL CHeAYIOllHe OCHOBHbIE HANPAaBJeHHA HCCIeNo-
BaHHH. :

1. B 1944 r. A. I1. AunpusmessiM Gbla paspaboraHa MeTOZHKA
onpefeseHHs yAeJbHOro Beca pul6, OCHOBAHHAA HA BOJHOM B3BeHIH-
Banuu. HMccienoBaHus N0Ka3aniy, 4To Y IPHOPEKHBIX BHJIOB BeJHYH-
Ha y[eJbHOro Beca NpAMO NPONOPLHOHAJbHA CTEIleHH NPHAOHHOCTH
puOu. IloanHee Gnita paspaGoTaHa MeTORMKA ONUPENesICHHA YHeNb-
HOTO Beca ¥ MJIaBydyecTH HekTepoB [2]. DTa MeTOJIHKa MCHOJb30OBa:
Jach TPH UCCJAEAOBAHHH DPHIG, KHTOOOPASHLIX, JIACTOHOTHX, TOJIOBO-
HOTHX MOJITIOCKOB, MOpPCKHX pentuani. OnpeneneHue YHeJbHOrO
BeCca H MJaBYyYeCTH HeKTepOB IOKa3aJso, YTO V GOJbIIMHCTBA BHIOR
nocielHsas NpHOAHKAeTCd K HeATpajsbHOMY ypoBHW0. CrneuuasbHo
paccMaTpPHBAJICH BONPOC THAPOCTATHUECKOH (PYHKUUU KHPOBBIX JEI0
y HeKkTepoB. BhisfiBjeHa rHApocTaTHYecKas GYHKUMS TeueHH Yy psaja
pui6- [2] u BospacrHafl, a Takke Ce30HHAA AHHAMHKA NOAKOXKHOTO
XKHUPOHAKONJEHHsT Yy HacTosdmux TioneHell [28]. Cdopmyauposano
ofulee npeacTaB/eHye O CTATOAHHAMHYECKHX THNAX HEKTOHHBIX KH-
BOTHBIX, OTPaKawIllMX OCHOBHbIe 3Talbl 3BOJIOUHH 3TOH TPYNNbI
npucrnocoGaenuit [19]. Vcranosieno Hajuume y HeKTepoB — phHIG,
KHTOOOPASHBIX, TACTOHOTHX, MOPCKHX PelTHJNI H FOJOBOHOTHX MOJ-
JIOCKOB — NPUCNIOCcOG/IeHHH, HAlpaBJeHHHX Ha CO3daHHEe TOomepeu-
HBIX — TMOAIEPKHUBAIOUIKX HJAX 3arayGASIOUMX — TUAPOAUHAMUYeC-
KHX CHJI, KOPPEKTHPYIOIIHUX IJIaBYYeCTh, KOTIA ee 3HAUEHUS 3aMEeTHO
OTJIHYAIOTCA OT HeATpasbHOro ypoBHsa [2, 3, 19, 31—34].
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2. M3ayuelne JOKOMOLHH HEKTOHHBIX KHBOTHLIX ObIIO HayaTo
A, I1. AunpusimeBsiM [6], KOTOpBIi HCC/JeA0BaJ JOKOMOTOPHYIO
$YHKUHIO TPYAHLIX IIaBHHKOB PBIG. C 1955 r. H3yueHHeM ABHIKHTE-
Jgefl H cnoco6oB ABHMKEHHS PHIG, KHTOOOpAa3HEIX, MOPCKHX pelTHIHH
H IpYrux HekTepoB Hayaa saHuMatbes 0. I'. Anees [2, 8—10, 13,
14, 16, 18, 20 u ap.]. I'napopeakTHBHbLIA JBHIKHTENb TOJOBOHOTHX
MouLtiockoB Heeaegosaa I'. B. 3yes [26, 35, 36 u ap.]. CrnocoGul ABH-
JKEHHS H JIOKOMOTOPHBIl opraH JacTroHorux uayuanacs E. B. Auekce-
eeniMm [37] u I0. E. Mopasunosum [27, 30, 39]. JIBH:KHTeNb KHTO-
obpasubix uayyaacs A. B. Uenypuoseim [31, 38]. IBuxurens Heko-
TOpBIX ObicTpBIX pHIG U3 rpynnel Xiphioidae paccmorpen B. B. Op-
yHHHHKOBEIM [40, 41]. Ha ochoBe paspaGoTaHHOI HOBOH METOMHKH
¢ TpHMeHeHHEM OPHTHHAJbHOH anmapaTypbl HCCJeJ0BAaJHChb MIHO-
BEeHHLIE CKOPOCTH H HEPaBHOMEPHOCTb JBHKeHHS pui6. B Xoze
UCCJENOBAHHNA CIOXKHJICSH OOIMHH NOAXOA K H3YUYEHHI0O HEKTOHHDBIX
nBrKHTeNnelt, Dblia packphiTa KHHeMaTHKa NBHXKEHHs NpPeNCTaBH-
TeJdeft BCceX IPYNIN HEKTOHHBIX KHUBOTHLIX. IlokasaHo [2, 3, 16]
afanTHBHOE 3HAYEHHE 3a/IHero PacloyoXeHus JOKOMOTOPHOro ILIaB-
HHKa y pHI6 M KHTOOOpAasHBIX. AjanTuBHOe 3HaYeHHE MONEPEYHO-
yIJHHEeHHOH GOPMEBI 3TOTO MJIABHHKA 3aKJIOUaeTcsl B BHIHOCE €ro 3a
npe/esbl NOTEHHHANbHON 30HE BHXPeoGpa30BaHHA H HCIONh30BAHUSA
3Hepruu cnost Tpenud. Mayueno [20] pacnpenesnenue JOKOMOTOPHOI
(GhYHKIUH MO NPONOJBHOH OCH Tela HEeKTepPOB M OTMedYeHa (PyHKILHO-
HAaJbHAA CTOPOHA 3TOTO ACNEKTa B CBA3H ¢ NpHCIOcof/eHHeM HX K
Pa3IMuHBIM THIAM IOCTYNATENbHOTO IBHKEHHUS.

3. ViayueHne npucnoco6IeHtil, CBA3aHHLIX CO CHHXKEHHEM THIPO-
IMHAMHUYECKOTO CONPOTHBJEHHS ¥ HeKTepoB, 6uso Hayaro 10. I'. Ase-
espiM [8, 11, 15, 18]; nmoka3aHo BaxkHOe 3HaueHHEe /Sl CHHXKEHHS
THAPOAHHAMHYECKOTO COIPOTHBJIEHHS MECTONOJOXEHAA Ha MPOROJb-
HOI OCH Teja ero HaubGoJbliero MOoNepeyHoro AHaMeTrpa; BLISIBJASHA
poJib JTaMHHAPH3HUPOBAaHHO#A (GOpMbI Tesa, obTeKaTesell U a3poOAHHA-
MHYEeCKOH TJIaAKOCTH NOBEPXHOCTH Tesda, Kuaedl u pedJeKTOpHBIX
YCTPOKHCTB; OTMeueHa THApOoAHHAMHYecKas PYHKUHS 4ellyHHOro Io-
KpOBa PHIG H PaCCMOTPEHB! HEKOTOPblE HX NPHCNOCOOJIeHHS, CBS3aH-
HBIE C yIpaB/AeHHeM NOTPaHHYHOTO closl. PACKPHTH NpHCcHOCOOJIeHES
K CHHXKEHHIO COIDOTHBJIEHHS MOCPEACTBOM O0TCOCA IOrPaHH4HOro
CJIOSI, YTO HMEET MECTO Y TOJIOBOHOTHX MOJITIOCKOB, a TaKXKe SIBJIeHHe
HeCcTAIHOHAPHOCTH OOTEKAHHS Y STHX *KMBOTHBIX, CBA3aHHOE C AblXa-
TeNbHO-JIOKOMOTOPHEIM puTMOM [26, 35]. B mocnennee BpeMs feta-
JIBHO H3yyeHa THAPOANHAMHYecKas GyHKUUS YellyHHOTO HOKPOBA PHID,
0COOEHHO MPHMEHHTEIbHO K LUKJIOHHON H KTeHOMAHONR yellye; MOKa-
3aHa ero posib Kak MexaHu3Ma, YIpPaBJSIONIero TedeHHeM B IOrpa-
HHYHOM CJI0€, B UACTHOCTH JaMHHAPH3HPOBaHHAS QYHKIUS KTEHOHM-
woro anmnapata [43—45 u ap.]. Yeranosaeno [42], uto B nnanasone
unces Pefinonbpnca Re < 5-10° maMuHapHOCTh IOrpaHHYHOrO CJ0A
UMeeT MeCTO Ha KOH(Y30pHOM yuacTKe W TypOYJeHTHOCTb — Ha
anddy30pHOM; MOKA3aHO OTCYTCTBHE Y Teaa IBHKYIIHXCA pbIG Ka-
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KHX-THGO BHXPEH, CBA3AHHBIX ¢ OTPHIBOM IOrPAHHYHOIO CJIOS, TO €CTh
6e30TphIBHOE OOTeKaHHe Ha BCeM NPOTSIKEeHHH Tesaa. PaccMmorpen
0cOOBIH ciyuail ofrekanusi pei6 rpynnst Xiphioidae n nayuena ruj-
poluHaMpyeckass (QYHKUHS XapakTePHOTO IS HHX MEUYeBHIHOro
poctpyma [2, 3, 40, 41].

4, VccnenoBauisi MaHEBPEHHOCTH HEKTOHHBIX KUBOTHEIX HAUATHI
IO0. I'. AneeBrIM, KOTOPBIM Oblia u3yueHa obmiad tonorpadus gpyuk-
M IUIABHUKOB Y HEKTePOB, 4 TakxKe HNPeIIOXKeHa MEeTOLHKa KO-
JIMYECTBEHIOr0 BHIPAXKEHHS CTeNeHH pas3BHTHS MOPGHOJOTHUECKHX
ocobennocrell, 0OHeCleunBaOIINX ONPeNeNeHHYI0 BEJIHUHHY AUHAMH-
yeckolt yerofiuusoctu [2, 10, 13—16, 18, 20]. Hccaenosauus MaHes-
PEHHOCTH HEKOTOPHIX puI6 NMpOoBOAM/NCE Takxke B. B. OBuMHHHKO-
BhIM [41].

5. Uayuen psp npucnocoGieHHl, CBSI3aHHBIX C MAacKHPOBKOMR
uekTepoB — pui6 [2 u Ap.], roaoBOHOTHX MOJIIOCKOB [26], Jacro-
norux [30] u zmp.

6. T1pucnocoGaeHHsa HEKTEPOB, CBI3aHHLIE C IPHEMOM H Hepela-
yeil uaopManuy, udyyaauch A. IT. Augpusiessim [4,5],10.T. Axe-
eBuim [2], B. B. OBunnunkosuim [41], T. B. 3yeBrm [26], E. B. Anex-
ceeBuiM [37], 1O. E. MopasuuoseiM [30] u ApyrdMH aBTOpaMH.

L

ITepcnekTuBh HCc/IeAoBaHMll B 06aacTn (PyHKUHOHAILHOH MOp-
(hOJIOTHH HEKTOHHBIX XKHMBOTHBIX B TEOPETHUECKOM IJaHE Ompejess-
10TCl 00me6HONOTHYeCKHM 3HaueHUeM W npobJeMaTHKOH 3THX HC-
clefoBaHHU (ob6mue IpoGaeMbl OHTO- B (UIOreHe3a, CHCTEMATHKH H
5BOJIIOLMH KUBOTHHIX, MAJE03KOJOTHH U T.1.). C MpaKTHUeCKOH CTO-
POHBI Pa3BUTHE STHX HCCIeNOBAHUH HeOGXOMHMO B CBeTe 32734, CTO-
AMAX nepes OHOHMKON, TeXHHKON W TeXHOJOrHed.
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INVESTIGATIONS IN FUNCTIONAL MORPHOLOGY
OF NEKTONIC ANIMALS

Yu G.ALEEV and Yu E. MORDVINOV

Summary

Investigations in functional morphology of nektonic aminals, namely fishes,
at the Institute of Biology of Southern Seas (formerly the Sevastopol Biological
Station, the U, S. S. R. Academy of Sciences) were initiated by A. P. Andriyashev.
Later on, since 1952 Yu. G. Aleev have studied a variety of nektonic animals,
such as fishes, whales, dolphins pinnipeds, sea reptiles, birds, ete. V. D. Burdak
performed a number of investigations concerned the functional morphology of jaw
organs in fishes. In course of studies on functional morphology the following
principal lines of researches were developed.

1. In 1944 A. P. Andriyashev developed a technique for fish specific weight
determination based on in-water weighing. The experiments showed that in
coastal fishes the larger is the role played by the sea bottom in their life, the
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greater is their specific weight. Some time later Yu. G. Aleev developed a tech-
nique for determination of specific weight and buoyancy of nektonic animals.
This technique was useful in studies of fishes, whales, pinnipeds, cephalopods and
sea repliles. By measurements of specific weight and buoyancy of nektonic
animals it is found that for most species the buoyancy value approximates the
neutral level. A general concept of statodynamical types of nektonic organisms
was worked out which reflect fundamental stages in the evolution of devices
for sustaining a body in suspended state in water. Fishes, whales, pinnipeds,
sea reptiles and cephalopods were found to possess devices serving to build up
transverse upward and downward hydrodynamical forces to correct buoyancy
in case it noticeably differs from the neutral value.

2. The study of locomotion in nektonic animals was started by A. P. Andriya-
shev, who examined a locomotor function of pectoral fins in fishes. Since 1955
Yu. G. Aleev has been engaged in research of propellers and modes of locomotion
in fishes, whales, dolphins, sea reptiles and other nektonic animals. G. V. Zuev
has studied the hydro-jet propeller in cephalopods. E. V. Alexeev and Yu. E. Mord-
vinov were engaged in studies of a locomotor organ and modes of locomotion
in pinnipeds. Propeller of whales was ireated by A. V. Chepurnov. Locomotor
organs of some fast-swimming fishes from the group Xiphioidae was studied
by V. V. Ovchinnikov. Kinematics of motion of all nekton representatives was
examined. Yu. G, Aleev showed the adaptational role of the posterior location
of a locomotor fin in fishes, whales and dolphins, The role of its transversely
elongatgd shape is that in this way it is taken out of the potential turbulent zone
and that the boundary layer energy is so utilized.

3. The study of the devices responsible for hydrodynamical resistance reduc-
tion in nektonic animals revealed the importance of the maximal body diameter
location on the longitudinal axis of the body; the role of laminar shape of the
body and that of the aerodynamical smoothness of the body surface were
elucidated as well as the functions of fairings, keels and deflectors. Devices were
studied providing resistance reduction by sucking off of the boundary layer,
that occurs in cephalopods as well as the effect of unsteadiness of flow near the
body of the latter caused by locomotor-respiratory rhythm (G. V. Zuev).
V. D. Burdak has examined the hydrodynamical function of scale in fishes; its
role as a device controlling stream in the boundary layer was shown. Yu. G. Aleev
and O, P. Ovcharov found out that the boundary layer in fishes is laminar in
a confusore site and turbulent in diffusore one in the range of the Reynolds
numbers Re < 5-10°% It was also proved that no eddies caused by breaking
away of the boundary layer are formed near the body of a swimming fish.
Shape of bypass flow in fishes from the group Xiphioidae and the hydrodynamical
function of the xiphioid rostrum were considered.

4. Investigations in manouevrebility of nektonic animals were started by
Yu. G. Aleev, who studied the general topography of functions of fins and
suggested a technique which makes it possible to quantitatively determine the
level of development of morphological features providing a definite dynamical
stability value.

5. Yu. G. Aleev, G. V. Zuev, Yu. E. Mordvinov and others have studied
a number of masking devices of nektonic animals.
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6. The devices responsible for information reception and transmission were
studied by A. P. Andriyashev, Yu. G. Aleev, V. V. Ovchinnikov, G. V. Zuev,
Yu. E. Mordvinov and others.

BUOJIOTHYECKHE OCHOBbBI 3AILUTHI OT OBPACTAHHA

M. A . loaronoabcKas

HecnenoBanus, CBA3aHHBIE ¢ H3YUGHHEM MOPCKHX oOpacTaHui, 11a
CeBacTonosbCKOlH OHONOTHYECKOH CTAHIHM BIepBble ObIIX HAvaThl
B. H. Hukutuubim u M. A. [ana/UKHeBBIM B NpeiBOEHHBIE TOJBI.
ITH paboThl BHIOMHSVIACL N0 3aKa3y CHelHaJbHBLIX HHCTHTYTOB H B
OCHOBHOM 3aKJIOUAJHCh B JaB0paTOPHOM HCIOLITAIHY TOKCHYHOCTH
PA3JIMYHBIX 0B C Lleslbi0 ONpefeJeHHI BO3MOXKHOCTH NOC/IELyIONe-
ro UCIOJb30BAHHSI UX B COCTaBe NPOTHBOOOpAcTaeMbIX KPAacOK H B
onenke 3bdexTuBHOCTH pasMemenHslx B CeBacTomoabcKoit Oyxre
ONBITHBIX OOPAa310B, NOKPBITHIX PAa3/JUYHBIMU KpPacKaMH, Pelentypa
KOTOpHIX paspabaTniBajtach moj pykosoactsoMm E. C. 'ypeBuua.

PesyabTaThl NpepBaHHBIX BOHHOU PafoT, K COXKaJeHHIO, He ObIY
onyoJaukoBaHbl. [IpoBemeHHBIe HCCAELOBAHHSA CIOCOOCTBOBAJH CO-
304HHIO IIePBHIX OTe€UeCTBeHHBIX HeoOpacraeMulx kKpacok «HMBK»,
IPUMEHSBIIUXCSA B TeUEHHE DSJa JeT AJs OKPACKH CY/AOB.

B 1949 r. Bcraa Bompoc 0 BO306HOBJAEHHH paGoTr mo mpobreMe
o6pacranus, Ha CBC 6eina opranu3oBaHa «/1aGopaTopus GHOJOTHH
obpacranHii», Kotopyo Ao 1953 r. Bosraasasa B. JI. Ilayau. drto
Oplia nepBas # enuHctBennasi B CoserckoM Coiose creHATHIUPO-
BaHHAafl Ja00paTOpHSA, OCYIIECTBAABINAR CTALlHOHAPHOE, 3KCHOEpH-
MeHTaJbHOe H3yueHHe obpacranus [1, 2]. Haxomxnenue ee nemocpei-
CTBEHHO y MOpS OIpeNe/H/IO HalpaBJieHHe H XapaKTep HCCAEHOBa-
HHUI KaK OCHOBHOTO KOJJIEKTHBA, TaK H TeX paboT, KOTOpHie IPOBO-
JASITCA TIPH y4YaCTHH HNOCTOPOHHHX JIMIL H OpraHu3ailui.

B oranyme oT pelueHus Apyrux OHOJOrHYecKHX npobieM, B KO-
HEUHOM MTOre HAalpaBJeHHBIX Ha H3BICKAHHE CNocoBOB yJIyUIleHHS
YCJIOBHE CYHIeCTBOBAHHSA OPraHU3MOB, IOBLIILEHHE HX MPOAYKTHB-
HOCTH, Mepeja HCCJAeRoBaTeAMH NnpobJaemMbl 06pacTaHdst CTOHT 3a1d-
4ya HAWTH CPeACTBA M CHOCOOBI YHHUTOXKEHHS WM IPEIOTBPALIeHHs
noceseHuss ofpacrareleit. B pesyiabTate HapAany ¢ o6uWIeNpUHSTHIM
3KOJIOr0-0HOJOrHYeCKM H3yUeHHeM OpPraHu3MOB BO3HHKAeT HeoOXo-
JAHMOCTh M3BICKaHHA CPeACTB BO3AEHCTBHS Ha HUX JHOO HENOCPEACT-
BeHHO, JHO0 uepe3 OKPYKAIONIYI0 CPely H MOCHENYIOUero H3yueHus
BLI3LIBAE€MbIX UMY Hapymenuil. Takum o6pasoM, uccaefoBaHus pas-
BHBAJHCh B NMPOTHBOMNOJIOKHBIX B CBOEH OCHOBE, HO B3aHMHO CBS3aH-
HBIX HAIIpaBJeHHIX.

Mayuanuce BUAOBOH cOCTAB i OHOJOrHS OCHOBUEIX o6pacraTenei,
3aKOLOMEPHOCTH (OPMHUPOBAHUS U PA3BUTHSA 1leHO3a 0OPACTAHHUS HA
Bcex (hasax ero CTAIOBJAEHHS, HCXOAA H3 ocoBeHHocTell obpacraeMoi
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